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1. Iesn, 3a0a4M ¥ VIAHKMPYeEMbIe Pe3yJIbTAThl 00y4eHHs M0 JMCHMILINHE

LlenssiMu OCBOEHHUS JAUCLMIUIMHBI «BHenpeHne u cepBUCHOE OOCTYKUBAHHUE
YMHBIX IIPOCTPAHCTBY» SIBISIETCS (POPMHUPOBAHUE Y CTYACHTOB IIyOOKOTrO MOHHMa-
HUS UJICOJIOTUH, KITFOUEBBIX aCTIEKTOB BHEAPEHUS, a TAK)KE CEPBUCHOTO 0OCITYK1Ba-
HUSl UH(POPMALIMOHHBIX CUCTEM ISl YMHBIX IIPOCTPAHCTB C YUETOM OCOOEHHOCTEN
HanpasyieHus: «MHpopMalMoOHHbIE CUCTEMBI YMHBIX IIPOCTPAHCTBY.

K 3agadyaM 0CBOEHUS AUCIUIUIMHBI OTHOCATCS:

1. N3ydyeHune KOHIENUMA M MPUHIMIIOB YMHBIX MPOCTPAHCTB: BKJIIOYAET
U3y4eHHEe YMHBIX TeXHOsoTui, B ToM uucie [oT, Big Data, nckyccTBEeHHOTO MWHTEIN-
JIEKTa, CO3JaHUE YMHBIX TOPOJOB, JOMOB U OU3HEC-IIPOCTPAHCTB.

2. Ananu3 mpuMepoB BHEIPEHHUS YMHBIX MPOCTpaHCTB: PaccmoTpenue
YCIIEIIHBIX KEHCOB BHEAPEHUS U CEPBUCHOTO OOCIIY>)KMBaHHsI YMHBIX CUCTEM B pa3-
JMYHBIX 00JIaCTAX, TAKUX KaK 3/IpaBOOXpaHEHUE, TOPOJCKas HHPPACTPYKTypa, Mpo-
MBIIUIEHHOCTD U T.J.

3. Co3nanue u noaepxKa yMHbIX HHPOPMAIMOHHBIX cucTeM: OBiajieHue
METOJAMKAMU U HTHCTPYMEHTaMU ISl pa3padO0TKH, BHEAPEHUS U IOAJEPKKU UHPOP-
MAallMOHHBIX CUCTEM, AJAIITUPOBAHHBIX JJI1 YMHBIX IPOCTPAHCTB.

4. OpraHu3zaiysi CEpBUCHOTO 00CITy>KMBaHUsI YMHBIX NpocTpaHcTB: [loHu-
MaHHE MPOLIECCOB 0OCITY)KUBAaHUS U CONTPOBOXKIEHUS YMHBIX CUCTEM, BKIIFOUAsI MO-
HUTOPHUHI, OOHOBJIEHME M MaclITaOUpoBaHHE WHQPACTPYKTYPhl YMHBIX IPO-
CTPaHCTB.

B pe3ynbrare ocBoenuss OOII bakanaBpruara oOy4daromuiics T0JIKEH OBJIa-
JIETh CIEAYIOUUMH pe3yIbTaTaMu 00yUeHUs M0 TUCITUTUINHE:

Koa komnereHunu u pe3yJib- IlepedyeHb MUIAaHUPYEMBIX Pe3yJIbTATOB
Tatbl ocBoeHnss OOII 00y4eHMS 10 TUCHHUILTHHE
Conep:xanue KOMNETEHIIMA

OIIK-5. Crioco6en uncramupo- | MOIIK-5.1. 3HaeT OCHOBBI CUCTEMHOTO aJIMU-
BaTh MMPOTPAMMHOE | aIlliapar- | HUCTPUPOBAHUS, AIMUHUCTPUPOBAHHUSI

Hoe obecnieuenue aist uHpopma- | CYBJI, coBpeMeHHbIe cTaHAapThl HHPOpMa-
[IMOHHBIX U aBTOMATU3UPOBAH- | IMOHHOTO B3aUMOICHCTBUS CUCTEM

HBIX CUCTEM NOIIK-5.2. yMeeT BBINOJHITH TapaMeTpuye-
CKYIO HACTPOUKY MH(POPMAIIUOHHBIX U aBTO-
MaTHU3UPOBAHHBIX CUCTEM

HMOIIK-5.3. uMeeT HaBBIKY MHCTAJUIAIINU
MPOrPaMMHOT0 U aNMapaTHOro oOecrneyeHus
HH()OPMAITMOHHBIX ¥ aBTOMATH3UPOBAHHBIX
CUCTEM




ITIK-4. Crioco6en npoBoauth uH- | UI1K-4.1. 3HaeT MeToabl 1 CIOCOObI MHTE-
TErpaluio MPOrpaMMHBIX MOJIy- | Tpalliy MPOTPaMMHBIX MOAYJIeH B 00J1acTH
JIeil ¥ KOMIIOHEHT U BepU(PHUKa- | HHTEPHET BeIlllel U YMHOTO JIoMa

11O BBITYCKOB nporpammuoro | UIIK-4.2. YMeer npoBoaUTh aHATIN3 MOLY-
IPOAYKTA Jeil B 00J1aCTH MHTEPHET BEIeH U YMHOTO
JIoMa ¥ BO3MOKHOCTh MHTEIPALIMA HOBBIX
KOMIIOHEHTOB

NTIK-4.3. UMmeeT HaBBIKU: IPUMEHEHHUS TIPO-
IrpaMMHOT0 0O€CTICUeHHs 111 HACTPOUKH MH-
TErpanuy pa3IuYHbIX MOAYJIEH B 00J1aCTH
MHTEPHET BEIEN U YMHOT'0 A0Ma

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JlucuunimHa OTHOCHUTCS K 4acTu, GopMupyeMoi ydacTHUKaMu 00pa3oBa-

TeJIbHBIX OTHOIIeHUH, broka 1 «uctuminael (Moxynn)» y4eOHOTO IJIaHa Mpo-
rpammbl 6akanaBpuata no HampasieHuto 09.03.02 «udopmaliioHHbIe CUCTEMBI U
TEXHOJIOTUW.

JIMCIMIuIMHa B3aMMOCBSI3aHa JIOTHYECKHA U COJEPKaTEIbHO-METOAMYCCKH CO
CHEAYIOIUMU AUcUUIuIMHaMu U npaktukamu OITOIT:

e (CXxeMOTexHHKa 3JEKTPOHHBIX YCTPOUCTB

e [IporpammupoBaHue MUKPOKOHTPOJIEPOB

e OrnepalmoHHBIC CHCTEMBI MUKPOKOHTPOJICPOB

e ApxXHTEeKTypa HH()OPMAITMOHHBIX CUCTEM YMHOTO JJOMa

e AmnmapaTHoe 00eCrieYeHHE YMHBIX MPOCTPAHCTB

e Heuerkoe MoaenupoBaHue

e TecTupoBaHHE MPOTPAMMHOIO 00ECTICUCHUS

e VYmpaBieHHE UHTETPAIMOHHBIMH MPOEKTAMU

e VmpaBiieHUE KaYE€CTBOM

e [Ipom3BoacTBEeHHAs MPaKTHUKa (MMPOSKTHO-TEXHOJIOTHICCKAS)

o [IpousBoacTBEeHHAs MMpaKTUKA (MPEAUILIIOMHAS )

e BrinonHenue 1 3anMTa BHITYCKHON KBATU(PUKALMOHHON pabOThI
3. CTpyKTYypa M coAepKaHNe TUCHMILINHBI

OO11ast TPYA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3a4ETHBIC eqUHMIIBI (72 aK.
Jaca).

3.1. Buabl yueOHO# padoThl U TPY10eMKOCTh(110 dopMam 00yueHust)
3.1.1 Ounas popma oOyueHus

\ \ Bua yueOHoii padoThl \ ] Cemectp ]

5



No Koauye- 7
n/n CTBO YaCOB
1 AYJAUTOPHBbIE 3aHSATHS 36 36
B Tom umncre:
1.1 Jlexmn
12 CeMuHapckue/mpakTHUECKUe 3a-
HATHS
1.3 JlaGopaTopHbIe 3aHITHS 36 36
2 CamocrosiTesibHas padoTa 36 36
B Tom umncre:
21 [ToaroroBka v BBINIOJIHEHUE JT1A00- 36 36
paToOpHBIX paboT
3 KypcoBoe npoekTHupoBaHmne - -
3 IIpome:kyTouHasi aTTecTanMs
3auet/rK3aMeH/ud.3aueT 3a4eT 3a4eT
Hroro: 72 72

3.2. TemaTuueckuii MJIaH U3y4YeHUs1 TUCHUILTHHBI(1IO dopMaM 00y-

YeHus)

3.2.1 Oynas opma 00yueHus

TpyIoeMKOCTb, Jac
AyautopHas padota
Cemu- a6 ITpak |Camo-
abo-
Ne Pa3nenbl/Temsl HapCKU- THYE- | CTOS-
patop-
n/m TV CUUTUIAHBI Bceero |Jlek- e/ mpak- CKasl | TeJb-
HBIE
UM | THYEC- Moj- | Has
3aHs-
KHE 3a- ro- pabota
TUS
HATHUSA TOBKa
1 BBenenue B ymMHbIE NPO- 10 5 5
" | crpaHCTBa.
2. Merons! ynpaBnenus mpoek- | 10 5 5
TaMHU B cpepe YMHBIX IIPO-
CTpPaHCTB.
3. Nurepner Benteit (IoT) mero | 10 3) 3)
pOJIb B YMHBIX ITPOCTPaH-
CTBax.
4, AHanu3 U TPOCKTUPOBAHKE 10 5 3)
YMHBIX CHCTEM.
S. VYmpasnenue nnpopmannon- | 10 3) 3)
HBIMU TTOTOKaMHU B YMHBIX
MPOCTPAHCTBAX.




6. CepBucHoe 00ciTyKUBaHUE 10 5 5
YMHBIX IPOCTPAHCTB

7. [IpakTudeckue npuMepsl U 12 6 6
KEWChI BHEIPEHUST YMHBIX

POCTPAHCTB

HUror: 72 36 36

3.3. Coaep:xxaHue IUCHUNTHHBI

Tema 1: BBenenne B yMHbIE IPOCTPAHCTB

-[TonsiTHE YMHBIX IPOCTPAHCTB M UX BIHUSHHUE HA COBPEMEHHBIE HHPOPMAIH-
OHHBIE CUCTEMBI.

-ApXUTEKTypa YMHBIX IPOCTPAHCTB U KJIKOYEBBIE TEXHOJOTHH, UCIOJIb3Ye-
MBIE B UX peaN3aliu.

Tema 2: Metoap! yripaBieHHs IPOEKTaMU B c(hepe YMHBIX IIPOCTPAHCTB

- OCHOBBI YIIpaBJICHUS IPOEKTAMH U UX IPUMEHEHHUE B YCIOBUAX PEATU3ALUN
YMHBIX ITPOCTPAHCTB.

- OD(ppexTUBHOE TUTAHUPOBAHUE U KOHTPOJIb MPOEKTOB B 00JIACTH YMHBIX ITPO-
CTPAHCTB.
Tewma 3: Unatepuer Bemelt (IoT) u ero posib B yMHBIX IPOCTPAHCTBA

- [Tonsatne [oT n ero mpumMeHeHne B yMHBIX IPOCTPAHCTBAX.

- HTerpanys 1 ynpaBJIeHHE YMHBIMH YCTPOWCTBAMU U CUCTEMAaMHU B paMKax
loT.

Tema 4: AHaIU3 U IPOEKTUPOBAHUE YMHBIX CUCTEM

- Metozap! aHanu3a TpeOOBaHUN YMHBIX TPOCTPAHCTB U MPOEKTUPOBAHUE CO-
OTBETCTBYIOIINX UH(POPMALIMOHHBIX CUCTEM.

- YpasieHue nHPOPMAIMOHHBIMY MTOTOKAMHU M aJanTalusl CUCTEM K yCIIO-
BHSIM YMHBIX IIPOCTPAHCTB.

Tema 5: YnpaBnenue mHGOPMAIIMOHHBIMU TTOTOKAMH B YMHBIX MPOCTpPaH-
CTBax

- OpraHu3zaiys 1 ynpasjieHue HHPOPMalMOHHBIMU TOTOKaMH, BKJIFOUast 00-
paboTKy 1 aHanu3 6onblux naHHbiX (Big Data).

- Posib nH(poOpMaIMOHHBIX TOTOKOB B 00ecrieueHnn OecriepeOoiHoN paboThl
YMHBIX ITPOCTPAHCTB.

Tema 6: CepBucHoe 00CTyKUBaHUE YMHBIX TPOCTPAHCTB

- MOHUTOPUHT U OJAEPHkKKAa YMHBIX CUCTEM, OOCTYKUBAHUE U OOHOBIICHHUE
UHPPACTPYKTYPbl YMHBIX IPOCTPAHCTB.

- AHanu3 >pHEeKTUBHOCTH U YIyUIIEHUE CEPBUCHOTO OOCTYKUBAHUS JIJIST yM-
HBIX [TPOCTPAHCTB.



Tema 7: [IpakTdeckre NpuUMEpPBI U KENCHI BHEIPEHNSI YMHBIX ITPOCTPAHCTB.

- PaccmoTpenue ycnemHsbIx KeiMCcOB BHEAPEHUsI YMHBIX ITPOCTPAHCTB B pas-
JUYHBIX cepax.

- AHanu3 npoOsieM U MOAXO0/0B K X PEUICHUIO IIPU BHEIPEHUU YMHBIX CH-
CTEM.

3aKIr0YNTEeNbHBIA MOYNh: [IpoekTHas paboTa

- PazpaboTka npoekTa 1o peain3aliuyd YMHOTO MPOCTPAHCTBA C YUETOM IOJTY-
YEHHBIX 3HAHUM.

- 3anIUTa NPOEKTHBIX PEIICHUI U JEMOHCTpALUs HAaBBIKOB BHEPEHUS U 00-
CJI’KUBaHHsI YMHBIX IIPOCTPAHCTB.

OTO0 copepx aHUe MO3BOJIUT CTYIAEHTAaM INPUOOPECTH MPAKTUYECKUE HABBIKU
BHEJIPEHUS U 00CITYKUBaHUS MH(POPMALIMOHHBIX CUCTEM JJII YMHBIX IIPOCTPAHCTB,
a Takke 00ecnevyuT UM MOHMMAHHE OCHOBHBIX TEXHOJOTMH M METOAOB pabOThl B
JaHHOU obOsactu. TemaTnka CeMHUHAPCKUX/MPAKTUUYECKUX U JTA0OOPATOPHBIX 3aHS-
TH.

3.3.1 Cemunapckue/mpakTuyecKue 3aHATHE

CeMuHapckue / IpakTUYECKUE 3aHATHS HE TPETyCMOTPEHBI.
3.3.2 JlabopaTopHbIe 3aHATUA

Jlaboparopnas pabota 1: B 310t paboTe CTyJeHTHI U3y4alOT OCHOBHBIE KOM-
MOHEHTHl APXUTEKTYPbl YMHBIX MNPOCTPAHCTB, TAaKUE KaK JIaT4YMKH, YCTPOUCTBA
cOopa 1aHHBIX, 00JIAYHbIE BEIUUCIICHUS U CUCTEMBI yripaBieHUs. OHU TaK)Ke aHaJU-
3UPYIOT KJIIOUEBBIE TEXHOJOTHUM, HCIOJB3YyeMbI€ B peaM3alldd YMHBIX TIPO-
CTPaHCTB, TAKHE KaK MAIIMHHOE 00yYeHUEe, HCKYCCTBEHHbBIN UHTEIJICKT, HHTEPHET
Bemel (IoT) n ananutuka nanupix. B KoHIle paOOThI CTYIEHTHI CO3/1aI0T KOHIICTITY-
aJbHYI0 MOJIEJIb YMHOTO MTPOCTPAHCTBA HA OCHOBE M3YYEHHBIX KOMIIOHEHTOB.

JlabopatopHast pabota 2: B 310l paboTe CTyACHTHl U3y4atOT OCHOBHBIE Me-
TOJbI YIPaBJICHUSI MPOEKTAMU, TaKHUE KaK METOJOJOTHH YIPABJICHUS MPOCKTAMU
(manpumep, Agile, Scrum), mIaHUpPOBaHUE PECYpPCOB, YIPABIECHUE BPEMEHEM H
oroxeToM. OHU TaKXke U3Yy4aroT CIEeUU(PUKY BHEIPEHUS] YMHBIX MPOCTPAHCTB U
MPUMEHSIIOT TTOJIYYEHHbIE 3HAHUS K MUIAHUPOBAHUIO U KOHTPOJIIO MPOEKTOB B 3TOU
00JIaCTH C UCTIOIB30BAHUEM COOTBETCTBYIONIUX HHCTPYMEHTOB.

Jlabopatopnas padota 3: B 3T0oi1 paboTe CTyIeHThI H3y4alOT KOHIICTIIIHIO UH-
tepHeta Beue (IoT) u ee posb B yMHBIX pocTpaHcTBax. OHU TaKKe MPOEKTUPYIOT
cucremy loT nmyis yMHOTO MpOCTpaHCTBa ¢ y4eTOM crnenu@uku JaHHOW 00JacTu,
BKJIIOUYasi BHIOOpP JAATYMKOB, pa3pabOTKy MPOTOKOJIOB CBSI3M U CO3JJaHUE CUCTEMBbI
cOopa 1 aHanu3a JaHHBIX.



JlabopatopHas pabota 4: B 310l paboTe CTyACHTHI IPOBOIAT aHAIN3 TPeOO-
BaHW{ YMHOTO MTPOCTPAHCTBA, BHISBIISIOT OCHOBHBIE XapaKTEPUCTUKN WH(HOpMAIIU-
OHHOM CUCTEMBI, TAaKHE KaK MacIITabupyeMOCTh, HaJICKHOCTh U Oe30macHOCTh. OHU
TaK)Ke MPOCKTHPYIOT WH(OOPMAIMOHHYIO CUCTEMY, YUUTHIBAs CIIEUU(DUKY YMHBIX
MPOCTPAHCTB U UX 0COOEHHOCTH, TaKH€ KaK MOTOK JAaHHBIX B PEaTbHOM BPEMEHH U
UHTETpalys ¢ JPYyTUMUA CUCTEMaMH.

JIaGopartopHas pabota 5: B 3T0if paboTe CTyACHTHI OpraHU3yIOT HH(OPMAIIH-
OHHbIE TIOTOKM B YMHOM TPOCTPAHCTBE, BKIIOYasi 00pabOTKy M aHaINU3 OOJbIINX
JAHHBIX C KCIIOJIb30BAaHWEM METOJIOB MAIIMHHOTO OOy4YeHHS W aHaauTHKH. OHH
Tak)Ke pa3pabaThIBAIOT CTPATETHIO yIIPaBJICHHS HH(OPMAIIMOHHBIMHU TOTOKAMH JJIS
obecniedeHus OecriepeOoitHON pabOThl YMHOTO MPOCTPAHCTBA, BKIIOYAsi MOHHUTO-
PHUHT ¥ ONITUMHU3ALNIO TPOU3BOTUTEIILHOCTH CUCTEMBI.

Jlabopartopnas pabota 6: B 3T0ii paboTe CTyA€HThI pa3padaThIBaIOT MJIAH MO-
HUTOPHUHTA U MOAAECPKKH YMHOM CHCTEMBI, BKITI0Yasi 00CITy>KUBaHHE U OOHOBIICHUE
uH(ppacTpyKTyphl. OHH TaKXe aHATU3UPYIOT 3(PPEKTUBHOCTh CEPBUCHOIO OOCITY-
YKUBAHUS U pa3padaTbIBalOT pEKOMEHIAIMH 10 €T0 YJIYYIIEHUI0, TAKHE KaK aBTOMa-
TU3aLMs IPOLECCOB O0CITY>KMBaHUsI U BHEJIPEHUE CUCTEM MOHUTOPUHIA COCTOSIHUS
CUCTEMBI.

JlaGoparopHnas pabotra 7: B 3TOoli paboTe CTyAEHTHl U3Y4alOT YCIICIIHbIC
KeWChl BHEJJPEHUSI YMHBIX IPOCTPAHCTB B Pa3IUYHBIX C(epax, TAKUX KaK TOPOJICKOE
IUTAHUPOBAHKE, 3APaBOOXPAHEHHE, TPAHCTIOPT U oOpazoBanue. OHU aHATU3UPYIOT
po0JieMbl, BOHUKINE TIPU BHEJPEHUN YMHBIX CHCTEM, TaKhe KaKk KOH(UICHIIN-
aJIbHOCTh JaHHbBIX, O€30MaCHOCTh U MHTErpalys ¢ CyIIECTBYIOIUMU HH(PACTPyK-
Typamu, U pa3padaTbIBaIOT MOJXO/AbI K UX PEIICHUI0 HAa OCHOBE MOJYYEHHBIX 3HA-
HUM.

JlabopatopHast pabota 8: B 310l paboTe CTyIeHTHI pa3padaThiBAlOT MPOEKT
10 BHEJIPEHHUIO YMHOTO MPOCTPAHCTBA C HCIIOJIb30BAHUEM MONYyUYEHHBIX 3HAHUM.
OHH 3aIIMIIAIOT TPOEKTHBIE PELICHHUS MTEPE] SKCIIEPTHON KOMUCCHUEN U IEMOHCTPH-
PYIOT HaBBIKM BHEJIPEHHS U OOCITYy)KMBaHHSI YMHOTO TIPOCTPAHCTBA, BKIIOYAS TIa-
HUPOBaHUE PECYPCOB, YIPABIECHUE BPEMEHEM U OIOKETOM, a TaKKe oOecrieueHue
0€30MacCHOCTH U Ha/IEXKHOCTU CUCTEMBI.

34 TeMaTuka KypCOBBIX POEKTOB (KYPCOBBIX padoT)

KypcoBsie npoekTsI (paboThl) HE MPETYCMOTPEHBI.

4. YueOHo-MeTOoaM4YecKOe U HH(POPMALIMOHHOE 00ecTiedeHue
4.1. HopmaTuBHblie 1o0KyMeHTHI 1 'OCTob1

1. denepanbHbIi 3akoH 0T 29 aekadps 2012 roga No 273-®3 «0O6 obpa-
3oBaHuu B Poccuiickoii denepanumny (C UBMEHEHUSIMU U JTOTIOJIHEHUSIMHA );
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2. denepanbHblii TOCYAApCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT BbIC-
niero oopa3zoBaHus - OakaaBpuaT 1o HampasiieHutro moarorosku 09.03.02 Uudop-
MallMOHHBIE CUCTEMbI U TEXHOJIOTUH, yTBep>KAeHHbIH [Iprkazom Munuctepcrsa 00-
pazoBanus U Hayku PO ot 19 centsiops 2017 r. N 929 "O6 yrBepxkaenuu gpeaepaiib-
HOTO... Penaknus ¢ usmenenusaMu N 1456 ot 26.11.2020;

3. [Ipuka3 MunucrepcTBa odpazoBanus u Hayku P® ot 05 anpens 2017
r. No 301 «O6 yrBepxxnenuu [lopsiaka opranuzaiuy U OCyIIECTBICHUS 00pa3oBa-
TEIbHOM ACSITENLHOCTHU MO0 00pa30BaTeIbHBIM NMPOTPAMMaM BBICIIETO 00pa30BaHUsA
— [porpammam OakajiaBpuara, mporpaMmmam CrielaganTera, iporpaMmmaM MarucTpa-

TYpBI.

4.2. OcHoBHAsl JUTepaTypa

1. Paccen C., Hopsur II. UckyccTBeHHBIN MHTEIIEKT: COBpEMEHHBINA MOJ-
xo7 (3-e uznanue). [utep, 2017.

2. bumon K.M. Pacno3znaBanue 00pa3oB u MmammHHoe o0yuenue. bXB-Ile-
TepOypr, 2010.

3. I'yndennoy U., benmpxuo A., Kypsuns A. I'mybokoe oOyuenue. MK
[Ipecc, 2018.

4. Xactu T., Tubmmupanu P., ®puaman k. DaeMeHTH CTAaTUCTHYECKOTO
oOyuenusi: OGHapyeHUE JaHHBIX, BHIBOJ] U MIPOTHO3MpOBaHuE (2-¢ uznanue). Bu-
apsimc, 2011.

4.3. JlomotHUTEJIbHAS JIUTEpaTypa

JlononHuTenbHas IUTEpaTypa He MPEyCMOTPEHA.

4.4. JjaekTpoHHBbIE 00pa30oBaTebHbIE PeCypChI
D0P paspabaTsiBaeTcs.

4.5. JluneH3uoHHOE W CBOOOJHO pacHpocTpaHsieMoe NPOrpaMMHOe
o0ecreuenue

JIutieH3nOHHOE MPOrpaMMHOE O0ecIieueHne sl TUCIUIUTNHBL « BHeaApeHue u
CEpPBUCHOE OOCTY>KMBAHHE YMHBIX MPOCTPAHCTB» MOXET BKJIIOYATh B c€0s TaKue
WHCTPYMEHTHI, KaK CUCTEMbI YIIPABIICHUS YMHBIMU 37JaHUSIMU, CHCTEMbI 0€30MacHO-
CTH ¥ BUJICOHAOIOACHUS, CUCTEMbl YMHOTO OCBEIICHUS U KJIUMAT-KOHTPOJIS, TIPO-
rpaMMHOE oOecIieueHre 1T YIPABICHHUS] YMHBIMU YCTPOUCTBAMH | T.JI. ITO MOTYT
ObITh KOMMepueckre npoaykThl, Takue kak Cisco Kinetic for Cities, Schneider
Electric EcoStruxure, Siemens Desigo CC, Honeywell Enterprise Buildings
Integrator u npyrue.

CB00OIHO pacIpocTpaHsIeMOe MPOrpaMMHOE 00ECIICUeHHUE ISl TOM JUCITH-
TUTMHBI MOXKET BKJIFOYATh B C€0s1 OTKPBITHIE TIAT(GOPMBI YMHBIX TOPOIOB, CUCTEMBbI

10



yupaBJICHUSA 3JaHUAMU C OTKPBITBIM UCXOAHBIM KOAOM, HHCTPYMCHTHI JJIA aHAJIN-
THUKHW JAHHBIX YMHBIX IIPOCTPAHCTB, CUCTCMbl MOHUTOPHHIA U YIIPABJICHHUA PCCYP-
CcaMH U T.1. HGKOTOpBIe N3 TaKUX MHCTPYMCHTOB MOT'YT OBITH MpcaoCTaBJICHBI CO-
06HICCTBOM p8,3pa6OTLII/IKOB HJIK YHUBCPCHUTCTAMHU B paMKaX IIPOCKTOB C OTKPBITBIM
HCXOAHBIM KOJOM.

4.6. CoBpeMeHHbIe TpodeccHOHANbHbIE 0a3bl JaHHBIX U MH(pOpPMAa-
HHMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. OIT "FOpaitt" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlans" https://e.lanbook.com/

5. MaTtepuajbHO-TeXHUYeCKOe o0ecredeHmne

. JIist mpoBeneHNs JTIEKIMOHHBIX 3aHITHUI UCIIOJIB3YIOTCS KOMITBIOTED U
MIPOCKTOP JJISI UCIIOJIB30BAaHMS JIEKITMOHHOTO MaTepuasia B (popMe mpe3eHTaIMOH-
HBIX CJIaNI0B.

. KommbrotepHslii K1ace (He MeHee 15 mocaoYHbIX MECT) C YCTaHOBJICH-
HBIM ITPOTPAMMHBIM 00ECTICUCHUEM ISl TPOBEACHUS Ta00paTOPHBIX padoT.

6. MeTonnquKne PEKOMEHIAIINN

6.1. MeToauyeckue peKOMEeHIANNH JJIs IpPenoaaBaTeJisi Mo OpraHu3a-
HUUO0ydeHust

Jlek1MOHHBIE 3aHATHSI HE IPEAYCMOTPEHBI HACTOAIIEH paboueil mporpaMMoi.

JlabopaTopHbie paboThI 110 qUCHUIITNHE « BHEApeHue 1 cepBUCHOE 00CITYKu-
BaHHME YMHBIX MPOCTPAHCTB» OCYIIECTBIsAECTCS B (hOpME CAMOCTOSTENILHON Mpopa-
OOTKHM TEOPETUUYECKOI0 MaTepualia CTyAEHTaMu; 3alUThl MPernoaaBaTeNto Jadopa-
TOpPHOUW pabOTHl (3HAHWE TEOPETUUECKOTO MaTepuaia W BBINOJHEHHE MpaKTH4e-
CKOTO 3aJIaHus).

[Ipu npoBeieHNH KOHTPOJILHOM TOUKHM OOydaromuecss He MEHee 4yeM 3a He-
neo THGOPMHUPYIOTCS 00 3TOM M UM BBIJJAETCSI CTUCOK BOIIPOCOB JJIs TOATOTOBKU
K KOHTPOJIbHOU paboTe.

6.2. Mertoauyeckue yka3aHusi VI 00y4YalOIMXCSl MO OCBOEHUIO
AUCHMILIMHBI

[Tocemienne JNEKIMOHHBIX 3aHATHI sBIsSETCs 00sA3aTenbHBIM. [Ipomyck
JICKIIMOHHBIX 3aHITHI 0€3 yBaXUTEIHHBIX TPUUKH B 00beMe Oomee 40% ot obmiero
KOJIMYECTBA MPEITyCMOTPEHHBIX YYEOHBIM IUIAHOM Ha CEMECTp JIEKLIUH BIICYET 3a
co00if HEBO3MOXKHOCTh aTTECTALMU MO IUCUUIUIMHE, TaK KaK OOydarouuiics He
HAaOMpaeT MUHUMAIBHO JIOMYCTUMOIO JUJISl MOJYYEHUS! UTOTOBOM aTTECTaluu IO
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JTUCITUTIIMHE KOJIMYECTBA 0aJlIOB 3a MOCEIICHUE JICKITMOHHBIX 3aHATHH.

JlomyckaeTcsi KOHCIEKTUPOBAHUE JICKIIMOHHOTO MaTepuaia MUCbMEHHbBIM
WM KOMIIBIOTEPHBIM CIIOCOOOM.

Perynsipuas npopaboTka maTepuana JEKIHUH M0 KaXIOMy pa3ieny B paM-
KaX MOJATOTOBKH K MPOMEKYTOUHBIM U UTOTOBBIM (hOpMaM aTTECTAIlUH, & TAKKE BbI-
TIOJTHCHHE U TTOATOTOBKA K 3aIUTE JIAOOPATOPHBIX pabOT MO AUCITUTUTHHE SIBISETCS
OJIHUM U3 BaXXHEUIIUX BUJOB CAMOCTOSATEILHONU pabOThl 00YUYarOIIErocsi B TCUEHUE
cCeMecTpa.

7. ®OH/I OLIEHOYHBIX CPEJCTB
7.1. MeToabl KOHTPOJISI U OLIEHUBAHUSI Pe3yJIbTATOB 00yUYeHUsI

B pe3ynbraTte ocBOeHUS TUCHUILUIUHBI (MOAYJIsA) GOPMUPYIOTCS CleAyIOIIas
KOMITCTCHITHS

Kox kom- | B pe3yiabraTre 0CBOCHHUSI 00pa30BaTeJIbHOM NPOTrPaAMMbI
NeTeHIUH | 00y4YaIoIIMiACs J0JIKeH 00J1a1aTh

OIIK-5 Cnoco0eH MHCTaNIMPOBATH TPOTPAMMHOE U alllapaTHOe 00ec-
nedeHue i1 HHOOPMAITMOHHBIX M aBTOMATH3UPOBAHHBIX CH-
CTEM

[1K-4 CriocoOeH MpOBOAUTh UHTETPAIUIO MPOTPAMMHBIX MOJTYJICH U

KOMIIOHCHT U BEpU(PHUKAIINIO BBIITYCKOB MPOTPAMMHOTO IIPO-
JTYKTAa.

7.2. lkaja u KpUTEepHU OLlECHMBAHUS Pe3yJIbLTATOB 00y4YeHMS
dopMa IPOMEKYTOYHOH AaTTECTALUM: 3a4eT

[IpomexxyTouHast arTectauus o0yyaromuxcsi B popMe 3a4€Ta MpOBOJUTCS MO
pe3ysbTaTaM BBIMOJHEHHUS BCEX BUAOB YUEOHOU pabOThI, MPEIyCMOTPEHHBIX yueO-
HBIM IIJIAHOM IO JAHHOM TUCUUIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3YyJIbTaThl TEKY-
IIET0 KOHTPOJISl YCIIEBAEMOCTH B TeueHUe ceMmecTpa. OLieHKa CTENEHU TOCTHKEHUS
OOy4arolUMUCS MJIAHUPYEMBIX PE3yJbTaTOB OOY4YEHMs MO IUCLMIUIMHE IPOBO-
JUTCS TIPENIOAAaBaTENEM, BEAYIIIMM 3aHATUS 0 AUCHMIUIMHE METOJIOM 3KCIEPTHOM
oueHku. [lo uToraMm MpoMexyTOYHOM aTTeCTAlMM MO JAMCLUIUIMHE BBICTABIISIETCS
OLIEHKA «3a4TEHO» UJIM «HE 3aUTECHOM.

K npomexyTo4Ho# aTTecTaluu JOMYCKAIOTCS TOJIBKO CTYAEHTHI, BHITIOJHUB-
1IMe Bce BUABI yueOHOM paboThl, MpeaycMOTpEHHBIE paboyell mporpaMMou 1o Juc-
nuruinHe « BHeapeHue u cepBUCHOE 00CITYKUBAHUE YMHBIX TPOCTPAHCTBY.
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Ixanaa oue-
HUBAHUSA

Onucanue

3a4TeHo

BrimonHeHsl Bce BUIBI Y4eOHOM pabOThI, MPEeayCMOTPEHHbIE
y4eOHbIM TuIaHOM. CTYZIEHT JIEMOHCTPUPYET COOTBETCTBUE 3HA-
HUM, YMEHH, HABBIKOB MPUBEICHHBIM B TA0JIUIIAX TTOKA3ATEISAM,
onepupyeT NpuoOPETEHHBIMU 3HAHUSIMHU, YMEHUSMH, HABBIKAMH,
MPUMEHSIET UX B CUTyalUAX MOBBIIIEHHOU clloX)HOCTHU. [Ipu 3TOM
MOTYT OBITh JOIYIICHBI HE3HAYUTEIHHBIC OITUOKH, HETOYHOCTH,
3aTPyJHEHUS IPU aHATTUTUYECKUX OMEpalUsiX, IEPEHOCE 3HAHUIN
Y YMEHUI HAa HOBBIC, HECTAaHAAPTHBIC CUTYAIIUH.

He 3auteno

He BbinosiHeH oAuH M 60jee BUJOB yueOHOW paboThI, Ipey-
CMOTPEHHBIX y4YeOHbIM IJIaHOM. CTYIEHT JEMOHCTPHUPYET He-
IIOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEICHHBIM
B TaOJUIIaX MOKa3aTeNsAM, JOIYyCKAIOTCS 3HAaUUTEIbHbIE OLINOKH,
IIPOSIBIIIETCS] OTCYTCTBHUE 3HAHWUM, YMEHUW, HABBIKOB 110 PSLY I10-
Ka3aTeJied, CTYJAEHT HCHBITHIBAECT 3HAYMUTEIBHBIC 3aTPYyIHECHUS
IIPY ONIEPUPOBAHUHN 3HAHUSIMU U YMEHUSIMH IIPHU UX MIEPEHOCE Ha
HOBBIE CUTYallHlH.

7.3. OueHOYHBIE CPEACTBA

Bomnpocsl k 3auery

1. Kakrie OCHOBHBIE KOMITIOHEHTHI apPXUTEKTYPbl YMHBIX IPOCTPAHCTB U3y4aId

CTYJIEHTHI B paMKaXx JJabopaTopHO# paboThI 1?

2. Kakue meTomonoruu ympaBiaeHUs TPOEKTaMu ObUTM PACCMOTPEHBI B J1a00-

paTopHOil paboTe 2 U KaKue UHCTPYMEHTBI UCTIOIb30BaIN CTYICHTHI JIs IJIAHUPO-

BaHUS U KOHTPOJISI IPOCKTOB B 00JIACTH YMHBIX MPOCTPAHCTB?

3. Kakue texnonoruu [oT OblIu UCTIONB30BAHbI CTYJAEHTAMU TIPU MTPOEKTUPO-

BaHUU cucTeMbl [0T 11711 yMHOTO IPOCTPAHCTBA B paMKax JilabopaTopHO padboThl 37

4. Kakvie OCHOBHBIE XapaKTEPUCTUKN HHGOPMAITMOHHON CHCTEMBI OBIITH BHISIB-

JICHBI ¥ YYTEHBI CTYACHTAMH TP MTPOCKTUPOBAHUH WH(OOPMAITMOHHON CHCTEMBI YM-

HOTO TIPOCTPAHCTBA B 1abopaTopHoii padote 47
5. Kakne MeTo1p1 ManmmHHOTO OOYYCHHS M aHAJIMTUKY JIAHHBIX UCIIOIb30BaJTN

CTYJICHTHI JijIs1 00pabOTKU U aHaAJIU3a OOJIBIIUX JAHHBIX B YMHOM MPOCTPAHCTBE B

paMkax j1abopaTopHO paboThl 5?
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6. Kakue crpareruu ynpasienus HHGOPMaIlMOHHBIMU TTOTOKaMU ObUTH pa3pa-
OO0TaHBI CTYZICHTAMHM JIJIs oOecrieueHus 6ecriepeOoiHoM paboThl YMHOTO IIPOCTPAH-
CTBa B JlabopaTopHOU padoTte 57

7. Kakue mianbl MOHUTOPUHTA U MOAAEPKKHU YMHOM CHCTEMbI pa3padbaTbiBaliu
CTYJEHThI B paMKax JIaDOpaTOpHOW paboThl 6 M KaKhe pEeKOMEHIALNHU MO yIy4lle-
HUIO CEPBUCHOTO 00CITYKUBaHUSI ObLTH MPEAIOKEHBI Ha OCHOBE aHaIn3a 3P PEeKTUB-
HOCTH?
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