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IMporpamma quctumias "UaTteprer-Bemeii''; 01.03.04 "TIpuknagHas maTemaTrKa'.

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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IMporpamma quctumias "UaTteprer-Bemeii''; 01.03.04 "TIpuknagHas maTemaTrKa'.

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
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
IK-11 Ynpaenenue npoekramu B odnacti UT manoro u cpeanero OusHeca
ITK-9 MHTerpanysa nporpaMMHBIX MOJYJIEN 1 KOMIIOHEHT ¥ Bepr(HKaLs BBITyCKOB IPOrPaMMHOTO
MpPOIYyKTa, MPOEKTHPOBAHNE IPOrPAMMHOTO 0OeCTIeYeH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

- ICTOPHS BOSHUKHOBEHU: U pa3ButHs 'MHTepHeTa Berueil';

- IPUHIMITHL OpraHu3amy 1 (pyHKIMoHnpoBanus 'VHTepHeTa 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.

JHoKeH ymeTs:

- coOUpaTh EKTPOHHBIE YCTPOICTBA HA OCHOBE KOHTpoJuiepa Arduino ¢ UCTIONb30BaHUEM JAATYMKOB U IPYTUX
3JIEKTPOHHBIX KOMIIOHEHTOB;

- pa3pabarbIBaTh (ITPOrpaMMHUPOBaTh) CKETYH [UIsi KOHTpoiepa Arduino;
- pa3ouparbcs B cyiecTByonmx [0T-TeXHONOrUsAX U MPUMEHSITh UX K KOHKPETHBIM 33/1a4aMm;
- pa3pabathIBaTh (IIpOrpaMMHPOBaTh) BeO-Tipuioxkerus Ha ratgopme PTC ThingWorx.

JlomxeH BIaaeTh:

- Hay‘lHOﬁ TepMI/IHOHOFI/Ieﬁ, KJIIOYEBBIMHU ITOHATUAMU, METOJAaMU U HpI/IéMaMI/I MPOCKTUPOBAHUA, MOJACTIMPOBAHNA,
KOHCTpYUPOBAHUA, TPOIrPpaMMHUPOBAHUA B obacT HWHTEPHETA Bemeﬁ;

- 6a30BbIMU HABBIKAMU Pa3pa0OTKU MPUJIOKEHUI MHTEPHETA BEllle M0/ CBOM peabHble 3a1auu Ha ratgopme PTC
ThingWorx.

JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- IPUMEHATD NNOJTYYECHHBbIC 3HAHUA B HpaKTI/I‘{CCKOﬁ JECATCIIBHOCTH.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

Hannas aucnurimHa (MoayJb) BKIoueHa B paszaen "b1.B.JIB.15.01 Juciuriasl (MoAyin)" oCHOBHOHM MpogheCCUOHATIbHOM
obpasoBaresbHO# porpammbl 01.03.04 "TlpuknaaHas matematrka (ITpukiiagHast MaTeMaTKa)'" ¥ OTHOCUTCS K AUCHUTUTAHAM
no BeiGopy yactu OITOIT BO, ¢hopmupyemoil y4acTHUKaM# 00pa30BaTeIbHbIX OTHOIICHHUI.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHATLIHHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemnojaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJLHYIO
padoty odyuarommxcs

O6m1ast TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonraktHast padota - 36 yaca(oB), B TOM umcre Jekuun - 18 yaca(oB), mpakTuiyeckue 3aHstus - 18 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocTositenbHast padoTa - 36 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUTLIMHEL: 3a4eT B 1 ceMectpe.
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IMporpamma quctumias "UaTteprer-Bemeii''; 01.03.04 "TIpuknagHas maTemaTrKa'.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. O6mue monoxenus "MHTepHeTa Bemen' . 1 2 2 2 2 0 0 5
7 Tema 2. Apxutektypa "VIHTepHeT Bemen'. 1 2 2 2 2 0 0 5
3. |Tema 3. [IporpamMmHoe obecrieueHue. 1 2 2 2 2 0 0 5
4 Tema 4. Cetu, 00paboTKa JaHHBIX U 00JaYHbIE 1 3 3 3 3 0 0 5
BBIYMCIICHUS.
5. |Tema 5. OcHoBb padoTsl ¢ Arduino. 1 3 3 3 3 0 0 5
Tema 6. Co3panue npmioxenuit IHTepHeTa Been
6. [Ha iatrpopme PTC ThingWorx 1 3 3 3 3 0 0 6
7 Tema 7. PazpaboTka rpynmoBoro npoekra. 1 3 3 3 3 0 0 5
l1Toro 18 18 18 18 0 0 36

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. O6mue nmoao:kenns ''MarepHera Bemeii''.

Otkyna Bo3uuk MHTepHet Bemell. bazossie npuanmne! "MHTepHeTa Bemei". [Iransl v mporHo3sl BHeapenus "MHTepHeTa
Beieit". [Tpo6Giembl BHeapeHusi. Beegenue B mpoOieMaTUKy NPOSKTUPOBAHKS U

peanuzauuu cucreM kiacca [oT.
[IpakTyeckoe ocBOEHHE CTAaHAAPTHBIX UHTEP(EHUCOB.

Tepmunosiorust u onpenenenus. "MurepHer Bemeit (Internet of things, IoT)". STEM (science, technology, engineering, and
mathematics (Hayka, TeXHOJIOTUW, MHXUHUPUHT U MaTEMaTHKa))

Tema 2. Apxutektypa ""VIHTepHeT Belnen''.

YpoBEeHb CEHCOPOB 1 CEHCOPHBIX ceTell. Y poBeHb ceTell U 1UTI030B. CepBUCHBIH YPOBEHb M yPOBEHb NpMIIokeHuil. IIpoTokostsl
YPOBHs IPUJIOKeHUH. Y poBeHb npeacTaBieHnus. OCHOBHbIE (DYHKIIMM Ha ypOBHE MpecTaBiieHrs. JaTuyuku u nuTaHue.
[Nepenaua nanHbIX. UHTEpHET MapIIpyTH3alysi ¥ MPOTOKOJIBL. YTPO3bl M O€3011aCHOCTh B MHTEPHETE BEILCH.

Tema 3. IIlporpamMmHoe o0ecrieyeHne.

O0630p cylIecTBYOIIMX MIAT(OPM U CEPBUCOB JJIs pa3BEPTHIBAHKS TEXHOJIOTMUYECKUX pellieHHi ¢ npuMeHeHreM "VHTepHeTa
Beleil". Tumel nporpaMMHO-aNNapaTHeIX 1aT¢opM UHTepHEeTAa Beleil. OCHOBHBIE XapaKTepUCTUKH MTPOrpaMMHO-AIIaPaTHBIX
1aThOpM MHTEPHETA BEllei.

KomrmonenTs! mnatdopm naTepHeta Beteil. [Imatrdopmer GE Predix, Intel, Cisco, PTC Thingworx
Tema 4. CeTn, 06pabd0TKa TaHHBLIX U 00JIaYHbIE€ BHIYHCJIEHUSI.

O6mnaunble Beruncnenuns1. Knaccndpukanys 1 OCHOBHbIE MOZIENN OOJIAYHBIX BBIYMCIEHUH. POJTb 001avHBIX BEIYHCICHUN B
00paboTKe U XpaHEeHNH JIaHHBIX, IOJIy4aeMbIX OT cucteM. IIprumepsl 00auHbIX IaThOpM Uil 00paOOTKU U XpaHEHHS IaHHBIX.
dpeitmBopk B3anMozeicTeus "Bemei” AllJoyn. ApxutekTypa pacnpeneneHHsx ciryx0 (Distributed Services Architecture).

Tema 5. OcHoBBI pa6oThI ¢ Arduino.
O630p cemeiictBa Arduino, cpaBHEHHE XapaKTEPUCTHK
Pa3HbIX IUIAT CEMENCTBA, aHAJIN3 ITPEUMYIIIECTB U

HEAOCTAaTKOB B CpaBHEHMHU ¢ aHajoramu. CTpyKTypa u coctaB maThl Arduino. OCHOBHbIE BbIBOBI I1aThl Arduino. OCHOBHBIE
BXoJbI Tu1aTel Arduino. Pabora ¢ i poBeIMM 1 aHAIOTOBBIMH BBIBOIAMH. 3artich nHGopManun. [IpoekTnpoBaHue cxem npu
padore ¢ Arduino.

Tema 6. Co3nanue npuioxennii Murepuera Bemei Ha nuatcgpopme PTC ThingWorx
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IMporpamma quctumias "UaTteprer-Bemeii''; 01.03.04 "TIpuknagHas maTemaTrKa'.

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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IMporpamma quctumias "UaTteprer-Bemeii''; 01.03.04 "TIpuknagHas maTemaTrKa'.

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

JICKIMKU B mponecce JICKHMOHHOT'O 3aHATUSA CTYACHTY PEKOMEHAYETCA BbIACIATh BA)KHBIC MOMCHTDBI, BBIBO/IbI,
AHAJIM3UPOBATb OCHOBHBIC IOJIOKCHUA. HenocraToyHo TobKO CJIymIaThb JICKIHUIO. HJ'IH OoJiee IIPOYHOI0 YCBOCHUA
3HAHUH JICKIIUIO HCO6XO,HI/IMO KOHCIICKTUPOBATb. P C€KOMEHAYCETCA KOHCIIEKTUPOBATH TOJILKO CaMO€ I'JIAaBHOE:
q)OpMyJ'[I/IPOBKI/I Ol'IpeIlCI[eHI/Iﬁ 1 3aKOHOB, BbIBOJAbI OCHOBHBIX ypaBHeHI/II;'I u (i)OpMy.H, TO, YTO CTApa€TCA BbIACIUTD
JIEKTOP, Ha YEM OH aKIICHTUPYECT BHUMAHHE. CTy)leHT MOKET JOIIOJHUTD CITMCOK HCITOJIb30BAHHOM JIMTEPATypbl
COBPEMEHHBIMH UCTOYHUKAMU, HE IPEACTABJICHHBIMHA B CIIMCKE pCKOMeHHOBaHHOﬁ JIMTEPATYyphl, U B uaaneﬁmeM
HCIIOIb30BaTh COOCTBEHHBIE IOArOTOBJICHHBIC y‘{e6HbIC MaTe€puaJibl ITPU BBINTOJTHEHUN KOHTPOJIbHBIX pa60T u
caaye 3a4ycra.

npakTudeckue | I1py BHIIOJHEHUM MPAKTUYECKMX paboT MO MpeaMeTy 110 U3yYeHHBIM METOJaM pa3pabOTKH peleHri Kiacca

3aHATUA "MHTepHeT Benie' MoompseTcsi NCIOJIb30BaHNE CAMOCTOSITENIBHO HAlICHHOH CIPaBOYHON MH(OPMALMN U
MIPOrpaMMHBIX pa3padoTok 13 MHTEepHEeT-UCTOUYHMKOB, HO ¢ 0053aTeIbHON CCBUIKOW Ha ajpec caiTa U aBTOPOB
WCTIOJIb30BAHHBIX MaTEpPHaJIOB.

camoctosi- | [1pu BBINOJIHEHUH CAMOCTOSITENIBHBIX U MPAKTUYECKUX PAOOT M0 M3YUYEHHBIM METO/IaM Pa3padOTKH pelleHui
TenbHast padota | kinacca "MHTepHeT Beniel'" nmooupsieTcst NCHOJIb30BaHUE CAMOCTOSITENILHO HAal/IeHHO! CIIPaBOYHOM MH(MOpMAaLy
Y [IPOrpaMMHBIX pa3paboTOK U3 IHTEpHET-UCTOUYHMKOB, HO ¢ 00s13aTeIbHOM CCHUIKOM Ha ajipec caiTa M aBTOPOB
UCIIOJIb30BAaHHBIX MaTEPUAJIOB.

3a4er 3av€T HalleJeH Ha KOMITIEKCHYIO TPOBEPKY OCBOSHHMS AUCHMIUIMHBL. OOyJalomuiics olydaeT BOpoc (BOMPOCH)
60 3agaHne (3a1aHNs1) U BpeMsl Ha TIOATOTOBKY. 3a4€T MPOBOAUTCS B YCTHOM, IMCbMEHHOH MJIM KOMITBIOTEPHOH
dopme. OLeHNBaeTCs BlaJeHUe MaTepUaioM, ero CUCTEMHOE OCBOCHHE, CIIOCOOHOCTh PHUMEHSITh HYXHBIC
3HAHWS, HABBIKM U YMEHHSI IPH aHaJIM3e MPOOJIEMHbBIX CUTYALUid M PEICHUM NIPAKTHYECKUX 3a1aHUi

10. ITepeyensb nHG OPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX NPH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHUILIIHE (MOIYJII0), BKJIHYAs NepedeHb NPOrpaMMHOro odecnedeHuss 1 MH(OPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEOO0XOJUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBbIX IIPU OCYILECTBIECHHMH 00pa30BaTeIbHOIO Mpoliecca 0 AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, ITPEACTABJICH B
IpunoxeHuu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHrne 00pa3oBaTebHOro MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl ClieayIoiye
KOMIIOHEHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.
KommnbloTepHblii Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUaomuxcs HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3JOPOBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE TSI PA3IMYHBIX MTOJIb30BATENEH;

- CO3/J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 OTepU JAAHHBIX WU CTPYKTYPbI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paKeHuit 6e3 oTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKEe BO3MOKHOCTEH JUIs 00yUaloIMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOYHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

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

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOT'O
O6y‘I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU A OpraHnu3aliy (opM TEKYIIEero U MPoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJDKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIIEHUS] 00Y4aloLIerocst Ipy 3aliuTe KypcoBoil paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBrM ¢ TpedoBanusiMu PI'OC BO u yueOHbIM 11aHoM 1o Harpasienuio 01.03.04
"TlpukiagHas Matematuka" u mpodumo moaroroku "[IpukiagHas MaTemaTrka'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.15.01 Hnmepnem-eeujeii

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka
IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. T'punrapn, C. UnTepHeT Bemieil: Oynymiee yxe 3aeck / ['punrapa C. - Mocksa: AnbniHa [TaGmamiep, 2016. - 188 c. ISBN
978-5-9614-5853-4. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1002480 (naTa oOpamieHus:
27.01.2021). - Pexum goctyna: o NOAMHCKE.

2. 3apamenckux, E. I1. Uareprer Bemeit. MiccnenoBanus u obaacts npumenenus : MoHorpadwus / E.I1. 3apamenckux, U.E.
AprembeB. - Mocksa : UHPPA-M, 2021. - 188 c. - (Hayunas meicib). - DOI 10.12737/13342. - ISBN 978-5-16-011476-7. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1241809 (nara oopamenus: 27.01.2021). - Pexxum
JOCTYIIa: O MOJIUCKE.

3. Aurry, C. UnTepHeT Bewieit: Buaeo, ayauo, kommyrauus / C. Anrtru. - Mocksa : JIMK Ilpecc, 2019. - 120 c. - ISBN
978-5-97060-761-9. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/123717 (mata oopamenus: 27.01.2021). - Pexxum moctyna: st aBTOpH3. TIOJTb30BaTENIEH.

onoJHUTEILHAS JUTEpPATYypa:

1.Maxkapos, C. JI. Arduino Uno u Raspberry Pi 3: oT cxeMoTexXHUKY K UHTEpHETY Berel : pykoBocteo / C. JI. Makapos. -
Mockaa : IMK Ilpecc, 2018. - 204 c. - ISBN 978-5-97060-730-5. - TekcT : aeKTpoHHBI# // JIaHb : 371eKTpOHHO-OMOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/116131 (nara oopamenus: 27.01.2021). - Pesxxum octymna: st aBTOpH3.
TTOJIb30BaTeIeH.

2. Ny6kos, M. C. PelneHne mpakTHYeCKUX 3a/1a4 Ha 6a3e TEXHOJOTMU UHTEpHeTa Bellei : yueOHoe nocodue / Y. C. yokos, I1.
C. Cramesckuii, 1. H. Ixouna. - HoBocubupck : HI'TY, 2017. - 80 c. - ISBN 978-5-7782-3161-0. - TekcT : MeKTpOHHBbI //
Jlans : a1eKTpoHHO-OMOMOTeuHas cucrema. - URL: https://e.lanbook.com/book/118206 (nata odpamenus: 27.01.2021). -
Pexum moctyna: ajst aBTOpu3. MoIb30BaTeNeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.15.01 Hnmepnem-eeujeii

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM 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.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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