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1. lesn, 3a7a4u U IVIAHNUPYeEMble Pe3yJibTAThI 00y4eHH s M0 AUCHUIIJINHE

]_[CJ'IHMI/I OCBOCHU JUCHHUITIINHBI «/cnoTHUTENIBHBIE MEXaHU3MBI YMHBIX ITPOCTPAHCTB»

ABJIIIOTCA pa3BUTHUEC IIOHUMAaHKUA OCHOBHBIX KOHHCHHI/Iﬁ YMHBIX ITPOCTPAHCTB, 06yquI/Ie METoJaM

MMPOCKTUPOBAHHUA U CO3AaHU UCIIOJITHUTCIIbHBIX MCXaHU3MOB B YMHBIX IIPOCTPAHCTBAX, U3YUCHUC

IMPUHIMUIIOB B3aI/IMOI[eI\/JICTBI/I$I KOMITOHCHTOB YMHBIX IPOCTPAHCTB.

K3
[ ]

B

aJlauaM OCBOCHUS TUCIUTUINHBI OTHOCSTCS:

paccMOTpeHHe OCHOBHBIX KOMIIOHEHTOB M CTPYKTYPbI YMHBIX ITPOCTPAHCTB.

aHaJIM3 COBPEMEHHBIX APXUTEKTYPHBIX MOAXOJOB K CO3JaHUIO MCIIOJHHUTEIBHBIX
MEXaHHU3MOB.

pa3pabOTKa HABBIKOB IPOEKTUPOBAHUS M MOICITMPOBAHHS HMCIOIHUTEIBHBIX
MEXaHHU3MOB.

CO37aHHE KOHIENTYaIbHBIX M TEXHHYECKUX IIPOEKTOB B paMKax yMHBIX
MPOCTPAHCTB.

IPOBE/ICHUE aHATIN3a TPOU3BOIUTEIIEHOCTH UCIIOTHUTEIBHBIX MEXaHU3MOB.
pa3paboTka METOJ0B ONTHMU3ALWHU Ul TOBBIIEHUS 3()()EKTUBHOCTH pabOTHI
CHCTEM.

OBJlajJieHHe MeTojamMu cOopa, o0OpabOTKM M aHajdM3a JaHHBIX B YMHBIX
POCTPAHCTBAX.

oOydeHure MpuHIUIaM 0€30TIaCHOCTH U KOH(PHUICHIINATFHOCTH TaHHBIX.

pesyapTaTte ocBoeHuss OOIl OakanaBpuata 0OydYarOUIUNCS TOJDKEH OBJIAJIETh

CJICAYIOMUMU PE3YyJIbTaTaMU O6y‘leHI/I}I IO JUCIHUIIIINHEC!

Koo Pe3yabTaThl 0OCBOCHHS IlepeyeHb NIaHNPYEMBbIX Pe3yJILTATOB
Komnemenyuu oonn 00y4eHHUsI MO AUCUMILINHE
Cooeporcanue komnemenyuu
MK-4 Cnocoben npoBoauTh | UIIK-4.1. 3naer wmertoasl W CHOCOOBI
MHTETPALlMI0 [POrPAaMMHBIX | HHTEIPallMi NPOTPaMMHBIX — MOAYyJed B
MOAYJEH W KOMIIOHEHT U | 00JIaCTU MHTEPHET BEIIeH U YMHOTO JIoMa.
BepuduKanuio BeinyckoB | UITK-4.2.  Vmeer mnpoBoAWTh  aHamu3
MPOTrPaMMHOIO MTPOAYKTA. MOfyJiel B 00JJaCTH MHTEPHET BEIICH U
YMHOI'O JOMa ¥ BO3MOKHOCTb MHTEIpallin
HOBBIX KOMIIOHEHTOB.
NIIK-4.3. MMeer HaBBIKM: NPUMEHEHHUS
MIPOrPaMMHOT0 obecrnieyeHus TUIs
HAaCTPOWKHM  HWHTErpalil  Pa3JInYHbIX
MOAyJel B 00JacTH HMHTEpPHET BeleH u
YMHOTO JIOMa.
nK-7 Cmocobexn ocymectBisaTh | MIIK-7.1. 3HaeT mNpuUHOMIBI CO3/aHUS
KOHIIENITyaIbHOE, CHUCTEM MHTEPHET BELIEH U YMHOTO JOMA.
(byHKIIMOHATIBHOE u | UTIK-7.2. Ymeer IIPOU3BOIUTH
JIOTMYECKOE MPOEKTUPOBAHUE | KOHIIENITyalbHOE, (YHKIHMOHAIBHOE U
CHCTEM CPEHET0 ¥ KPYITHOTO | JIOTUYECKOE  IPOEKTHUPOBAHUE  CHCTEM
MaciTalda v CI0KHOCTH. MHTEPHET BELIEW U YMHOT'O A0Ma.
HIIK-7.3. Umeet HaBbiku npuMenenus [10
JUIl KOHLIENTYAJIbHOTO, (PYHKIIMOHAJIHHOTO
U JIOTMYECKOTO HPOEKTHUPOBAHUS CHUCTEM
MHTEPHET BelEH U YMHOIO JI0Ma.




2. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHO MPOrpaMMbl

Huctumiuna «VcrnonHuTeNbHbBIE MEXaHU3Mbl YMHBIX MPOCTPAHCTB» OTHOCHUTCS K
9NeKTUBHBIM JuciuiuiiHaM broka 1 «/{ucuumauasl (MOIynn)y» yd4eGHOro MiiaHa IPOrpaMMbI

OakanaBpuata no HampasieHuto 09.03.02 «HpopMamoHHBIE CUCTEMBI U TEXHOJIOTHI.

I[I/ICL[I/IHJII/IHa B3anMMOCBA3aHa JIOTUYCCKU U COACPIKATCIIbHO-METOANYCCKHU CO CICAYIOINMU

aucuuimHaMu ¥ nmpaktukamu OITOIT:

OrnepalinOHHBIC CUCTEMBI;
ba3bl maHHbIX;

MaremMaTruuecKkas JIOTHKa U JAUCKPCTHAA MaTCMAaTHUKa,
Texuomoruu IIPUKJIAOHOI'O ITPOrpaMMHUPOBaAHUS;

Teopus undopmarum.

3. CTpyKTYpa M cojiepKaHue JUCHUITIMHBI

OO0111ast TPYI0€MKOCTh AUCIMIUIAHBI cOcTaBisieT 3 3aueTHbie eaunuilbl (108 ak. yacos).

3.1. Bwuasl yueOHOii paGoThl H TPYA0eMKOCTH(IO (hopMam 00yUeHHUs1)

3.1.1 Ounas hopma oOyueHHs

Konnu Cemectp
Ne .
wn Buj yuedHoii paboTsl €CTBO 6
4acoB
1 AyIMTOPHBIC 3AHATHS 54 54
B Tom uncie:
11 Jlexmim 18 18
1.2 CemMuHapCcKue/PaKTUUECKUE 3aHATUS
13 JIaGopaTopHbIe 3aHATHS 36 36
2 CamocrosiTesbHast padora 54 54
B Tom uncie:
21 [ToaroToBKa u BHINOJIHEHHE 54 54
1a00paTOPHBIX pabOT
3 KypcoBoe npoexTupoBanmne - -
3 IIpoMeskyTOoUHast aTTecTALUSA
3auet/>k3amen/nud.3aueT 3a4deT
Hroro: 108 108

3.2. TemaTruyeckuii MJIaH U3YYeHHUs

00yueHus)

3.2.1 Ounas hopma oOyueHHS

AMCUMILIMHBL (0  dopmam

Ne i/t

TpynoemkocTs, yac

Pasnensr/TeMbl
MUCIUIUINHEI Bcero

AynutopHas pabota
Cemu-
Jla6o-
Hapckue/ [Mpax-
Jlek- paTop-
MPaKTH- THYEC-
UH HBIE 3a-
YecKue Kast
HATHS
3aHATHUSL

Camoc-
TOS-
TCJIbHAasA
pabora




oI~
FOTOB-
Ka

Pazzien 1. OcHOBBI YMHBIX
NMPOCTPAHCTB

12

11

Jlexuust 1.1: Beenienue B ymHbIe
IIPOCTPAHCTBA

1.2

Jlexuwmst 1.2: TIpuHIMATIBI YMHBIX
IIPOCTPAHCTB

13

JlaboparopHas padota 1.
3HAKOMCTBO C KOMITOHEHTaMH
YMHBIX ITPOCTPAHCTB

Paznen 2. ApxuteKkTypa yMHBbIX
NPOCTPAHCTB

12

2.1

Jlexuus 2.1: CTpyKTypa yMHBIX
IPOCTPAHCTB

2.2

Jlexuus 2.2: CoBpeMeHHbIE
MOJIXO/bI K TPOEKTUPOBAHUIO
apXUTEKTYPBI

2.3

JlaboparopHas padora 2.
[IporpammupoBanue
WCTIOJTHUTEIbHBIX MEXaHU3MOB

Pasznen 3. UcnmoJiIHUTEIBLHBIE
MEXaHU3MBbI

12

3.1

Jlexkuus 3.1: OcHOBBI
HUCIOJIHUTENbHBIX MEXAHU3MOB

3.2

Jlexuus 3.2: IlporpammupoBanue
WCTIOJTHUTEITHHBIX MEXaHU3MOB

3.3

JlaGopaTtopHast pabora 3.
Hcnone3oBanue 10T B yMHBIX
MIPOCTPAHCTBAX

Pa3nen 4. TexHonorum yMHbIX
NPOCTPAHCTB

12

4.1

Jlexuust 4.1: CoBpeMeHHbIE
TEXHOJIOTHN B YMHBIX
MIPOCTPAHCTBAX

4.2

Jlexuus 4.2: IlporpamMmmupoBaHue
YMHBIX IPOCTPAHCTB

4.3

JlaGoparopnas pabora 4.
OnTtumusanus paboThl
UCTIOJTHUTENHHBIX MEXaHU3MOB

Pasznen 5. Meroabl onTHMHA3AIMA
B YMHBIX IPOCTPAHCTBAX

12

5.1

Jlexuusa 5.1: Ananus
TIPOW3BOTUTEITHHOCTH
HCIIOJHUTENBHBIX MEXaHU3MOB

5.2

Jlexmus 5.2: Pazpabotka ctpareruit
ONTHMH3AIIH

5.3

JIabopatopHas padora 5.
IIporpammupoBanue




B3aMOJICHCTBHUS CICTEM B YMHBIX
MIPOCTPAHCTBAX

Paznen 6. IlporpammupoBaHue
YMHBIX IPOCTPAHCTB

12

6.1

Jlekug 6.1: OcHOBEI
MIPOrPAMMHUPOBAHUS B YMHBIX
MIPOCTPAHCTBAX

6.2

Jlexuus 6.2: IpumeHeHue sI36IKOB
IIPOrpaMMHPOBAHUS

6.3

JlabopaTtopHast pabora 6.
be3omacHOCTh JaHHBIX B YMHBIX
MIPOCTPaHCTBAX

Paznen 7. UnTerpanus cucrem B
YMHBIX IPOCTPAHCTBAX

12

7.1

Jlexuus 7.1: MeTo il HHTETpaIn
MH(OPMAIIMOHHBIX CUCTEM

7.2

Jlexuus 7.2: IpakTudeckue
ACTICKTBI HHTETPAIHH

7.3

JlaGopaTtopHas pabora 7.
[IpoexTrpoBaHue MPOrpaMMHBIX
pELIEHNH VI YMHBIX IPOCTPAHCTB

Pa3snen 8. bezomacHocrs u
KOH(PUIEHIHATBLHOCTD TAHHBIX B
YMHBIX HPOCTPAHCTBAX

12

8.1

Jlexmus 8.1: Obecnieuenne
0€e30ITaCHOCTH JIAaHHBIX

8.2

Jlexmms 8.2 KoHpuaeHIabHOCTD
uHpOpMaIMU

8.3

JlaGopatopHas pabora 8.
HccnenoBanne cOBpeMEHHBIX
TEXHOJIOTUI B YMHBIX
MIPOCTPAHCTBAX

Pa3nen 9. [IpoexTHas padora B
00J1aCTH YMHBIX MPOCTPAHCTB

12

9.1

Jlexuus 9.1: [TnanupoBaHue u
CTPYKTYPHPOBAaHHE TIPOEKTOB

9.2

Jlexuns 9.2: Peamm3ariis U OrieHKa
pe3yIabTaToOB

9.3

JlaGoparopHas padota 9.
[pe3enTanius NpoeKTHBIX paboT

Hror:

108

18

36

54

3.3. Coaep:xkanue TMCHUNIMHBI

Pa3nes 1. OcHOBBI YMHBIX IPOCTPAHCTB
Jlekuus 1.1: BBegenne B yMHbIe IPOCTPAHCTBA
e OmnpezneneHue KOHLUENIUN YMHBIX IIPOCTPAHCTB.
e Hcropuueckuii 0030p 1 IBOJIIOIUS YMHBIX TIPOCTPAHCTB.

Jlexknus 1.2 IIpuHUMNIBI YMHBIX IPOCTPAHCTB
o Pa3z0op OCHOBHBIX MPUHILIMIIOB, JIEKALTHX B OCHOBE YMHBIX IIPOCTPAHCTB.

e PaccMmoTpenue Kir04eBbIX KOMIIOHEHTOB YMHBIX IPOCTPAHCTB.




Pa3nes 2. ApxuTeKTypa yMHBIX IPOCTPAHCTB

Jlekuus 2.1: CTpyKTYpa YMHBIX IPOCTPAHCTB
O030p CTPYKTYpbI YMHBIX IIPOCTPAHCTB U B3aMMOCBSI3b KOMIIOHEHTOB.

[TprMeps! yCTIEIIHBIX apXUTEKTYP YMHBIX IIPOCTPAHCTB.

Jlexkuus 2.2: CoBpeMeHHbI€ MOIX0AbI K IPOEKTHPOBAHUIO APXUTEKTYPbI
HccnenoBanre MHHOBAI[MOHHBIX MOJIXOAOB K NPOEKTUPOBAHUIO aPXUTEKTYpPhl YMHBIX
HPOCTPAHCTB.

AHain3 NpUMEHEHUs1 MUKPOCEPBUCHOHN apXUTEKTYpPbl B YMHBIX IIPOCTPAHCTBAX.

Paszgen 3. UcmoyiHUTEIbHBIE MEXaHHU3MBI

Jexkuus 3.1: OCHOBBI HCIIOJHUTEILHLIX MEXAHH3MOB
BBenenue B MoHATHE UCIIOTHUTENBHBIX MEXaHU3MOB B YMHBIX MTPOCTPAHCTBAX.
OcHoBHbIE IPUHIUIBI PYHKIIMOHUPOBAHUS UCTIOTHUTEIHHBIX MEXaHU3MOB.

Jlekuus 3.2: [IporpaMMupoBaHue HCTIOJTHUTEIBLHBIX MEXAaHU3MOB
PazpaboTka HaBBIKOB MPOTPAMMUPOBAHUS Uil YIOPABICHHUS  HCHOJIHUTEIbHBIMU
MEXaHHU3MaMH.
I/ICHOJII)?)OBaHI/IC SA3BIKOB HpOFpaMMI/IpOBaHI/IH B CO31aHHUN HpOFpaMMHOFO O6CCHC‘ICHI/I$[
JUTSL YMHBIX TIPOCTPAHCTB.

Pa3nen 4. TexHoJI0TUM YMHBIX POCTPAHCTB

Jlekuus 4.1: CoBpeMeHHbIE TEXHOJIOTHH B YMHBIX MPOCTPAHCTBAX
O030p aKTyaJabHBIX TEXHOJOTUH, IPUMEHIEMBIX B YMHBIX IPOCTPAHCTBAX.
Amnanus npumeHeHus 10T ¥ qpyrux HHHOBAIMOHHBIX TEXHOJIOTUH.

Jlexuus 4.2: IlporpaMMupoBaHue YMHBIX IPOCTPAHCTB
OBnasieHne  MeToJaMy  MPOrPaMMHMPOBAaHMS  JUIi  B3aUMOJAEHCTBHUS C  YMHBIMHU
IPOCTPAaHCTBAMH.
HpI/IMeHGHI/Ie SA3BIKOB TIPOTrpaMMHUPOBaHUA B KOHTCKCTC CO3JaHHA HCIIOJIHUTCIIBHBIX
MEXaHHU3MOB.

Pa3zpnen 5. Meroasl ONTUMHU3ALMU B YMHBIX IIPOCTPAHCTBAX

Jlekuus 5.1: AHAIU3 NPOU3BOANTEIbHOCTH HCIIOJTHUTEIBHBIX MEXaHU3MOB
N3ydeHne METO10B OLIEHKH ITPOU3BOIUTEIIBHOCTH UCIIOJHUTEIBHBIX MEXaHU3MOB.
[TpakTHyeckue MpuMephl aHAIN3a U ONITHUMHU3ALUH.

Jlexknus 5.2: PazpaboTka cTpaTeruii onTUMM3anuu
Pa3zpaborka ctpareruii Ay mHoBbIMIeHUS 3(P(GEKTUBHOCTH PabOThl MCHOIHUTEIbHBIX
MEXaHHU3MOB B YMHBIX IPOCTPAHCTBAX.
ITpakTHyeckoe NPUMEHEHNE ONTUMU3ALIMIOHHBIX METO/IOB.

Paznen 6. [IporpamMupoBaHue yMHBIX TPOCTPAHCTB

Jleknus 6.1 OcHOBBI NPOrPaAMMHPOBAHUS B YMHBIX MPOCTPAHCTBAX
OO0ydenue ocHOBaM NMPOrPaMMHUPOBAHUS ISl CO3JIAHUS U YITPABICHHSI MCTIOIHUTEIEHBIMU
MeXaHU3MaMH.
Hcnonb30BaHne HHCTPYMEHTOB pa3padOTKH.

Jlexnus 6.2: IlpumeHeHue sI3bIKOB NMPOTPAMMHUPOBAHUS



N3yyeHue npuMeHEHUs pa3iudHbIX SA3BIKOB IPOrPAMMHUPOBAHUSA B KOHTEKCTE YMHBIX
IIPOCTPAHCTB.
Pa3paboTtka nporpaMMHOro odecreueHus i KOHKPETHBIX 3a/ay.

Pa3nen 7. UnTerpanusi CHCTEM B YMHBIX MPOCTPAHCTBAX

Jleknus 7.1: MeToabl HHTerpauuu HHGOPMANMOHHBIX CHCTEM
W3yueHre METONOB WHTETPALUU PA3NUYHBIX HH()OPMAIMOHHBIX CHCTEM B YMHBIX
MIPOCTPAHCTBAX.
PaboTa ¢ mpoTokogaMy B3aUMOICHCTBHUS MEXKIy KOMIIOHCHTaMHU.

Jlexmus 7.2: IlpakTHyecKue acneKThbl HHTErpPamuu
[IpakTHueckre mpuMepbl MHTETpAUd WH(OPMAIIMOHHBIX CHCTEM B pEajJbHBIX YMHBIX
MIPOCTPAHCTBAX.
PazpaboTka 1 oTi1agka B3auMOICHCTBUS MEKY CUCTEMaMHU.

Pa3nen 8. BezonacHoCTh U KOHPUIEHIIUATBHOCTh JAHHBIX B YMHBIX MPOCTPAHCTBAX
Jeknua 8.1: Odecnneuenne 0e30MaCHOCTH JaHHBIX
00630p MeTon0B o0ecrieueHHst 6€30MaCHOCTH JaHHBIX B YMHBIX IIPOCTPAHCTBAX.
[Tpumenenue mudpoBaHus U ayTeHTHUPUKAIIUH.
Jlexnus 8.2: KonduaeHnuaabHOCTh HH(pOpMAITHT
Pabora ¢ mpo6iemoit KoHPHUISHINATHHOCTH IaHHBIX B YMHBIX IPOCTPAHCTBAX.
Pa3paboTka cTpareruii 3anuThl KOHPUACHIMAITBHONW HH(OPMAITUH.

Paznen 9. [IpoekTHasi padoTa B 00,1aCTH YMHBIX IPOCTPAHCTB

Jlekuus 9.1: IlnannpoBanune U CTPYKTypPHPOBaHHUE NIPOCKTOB
Pa3paboTka MeTo/10B MJIaHUPOBAHUS MPOEKTOB B 00J1aCTH YMHBIX IPOCTPAHCTB.
CrpyKTypHpOBaHHE 3a/1a4 U PACIPENEICHUE PECYPCOB.

Jlexkuus 9.2: Peanm3anusi 1 oneHKa pe3yJbTaTOB
[TpakTrueckas peanu3anns MPOEKTOB C YUETOM paHEE U3YyUEHHBIX PUHIIMIIOB.
OrneHka pe3ynbTaToB U BOZMOKHOCTH YJIYUILIEHUSI IPOEKTHBIX PEIICHUH.

34  TemaTuka ceMMHAPCKUX/NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

3.3.1 CemuHapcKue/IPaKTHUECKUE 3aHITHE
CemuHapcKue 1 MpaKTHYECKUE 3aHATHE HE MPETyCMOTPEHBI.

3.3.2 JlaGopaTopHbIe 3aHATHS

JlaboparopHas padora 1. 3HAKOMCTBO ¢ KOMIIOHEHTAMM YMHBIX IPOCTPAHCTB
Llenb: M3yyeHne OCHOBHBIX KOMIIOHEHTOB YMHBIX ITPOCTPAHCTB U UX B3aMMOJICHCTBHSL.
Sagaun:

o HpaeHTudukamus KIr04eBbIX 3IEMEHTOB YMHOTO ITPOCTPAHCTBA.

° AHanun3 BO3MOKHOCTEHR BSaI/IMO)IefICTBHSI MCXKIY KOMIIOHCHTaMH.
JlaGopatopHas pabota 2. [IporpaMMupoBaHHe HCTIOJHUTEIbHBIX MEXaHU3MOB
[lenb: OBnaseHue HaBbIKAMU IPOTrPAMMHUPOBAHUS /1JIs YIIPABJIEHUS HCIIOJIHUTEIbHBIMU
MECXaHHU3MaMHU.
3agaun:

° COS,Z[aHI/IC nporpamMmsal Ijid yrmpaBJICHUA UCITOJTHUTCIbHBIM MCXaHU3MOM.

e Omiagka U TECTUPOBAHKME IPOrPAMMHOIO KOJIa.

JlaGopatopHas pabota 3. McnoJib3oBanue 10T B yMHBIX IPOCTPAHCTBAX



Lens: U3yyenne npumeHenus Texnonoruu 0T B yMHBIX TPOCTPAHCTBAX.
3agauu:

e [loaxmroueHue ycTpoicTB Kk ceTu l0T.

o Paszpabotka nporpammsl ajsi cOopa U aHaIU3a JAHHBIX OT YCTPOUCTB.
JlaboparopHas pa6ora 4. OnTuMH3aUsi pa00THI HCIOJIHUTEIbHBIX MEXAaHU3MOB
[enb: M3yueHne METOI0B ONTHUMH3AINH PAOOTHI UCTIOTHUTEIILHBIX MEXaHU3MOB B
YMHBIX MIPOCTPAHCTBAX.
3agauu:

e AHanu3 NpOU3BOAUTEIHLHOCTH UCIIOJIHUTEIBHBIX MEXaHU3MOB.

o Pa3paboTka cTpareruii ONTUMHU3ALINH.
JlaboparopHas padota 5. [IporpaMmmupoBaHue B3aUMO/1eHCTBUS CHCTEM B YMHBIX
NMPOCTPAHCTBAX
[enb: OBnaseHne METOAaMH MIPOrPaMMHUPOBAHUS [T MHTETpaliii HH(GOPMAIIMOHHBIX
CHUCTEM.
3amaun:

e Pa3zpaboTka NpoTOKOJIOB B3aUMOIEUCTBUS MEX]Y CUCTEMAaMHU.

o TectupoBaHue B3aMMOACUCTBUS MEXK 1Y KOMIOHEHTAMHU.
JlaGopatopHas paboTa 6. be30nacHOCTh JaHHBIX B YMHBIX IIPOCTPaHCTBAX
Llenb: PaboTa ¢ Bonmpocamu obecrieueHus: 0€30MacHOCTH JAaHHBIX B YMHBIX
IIPOCTPAHCTBAX.
3amaun:

e IIpumeHenue MeTo10B MHU(PPOBAHUS TaHHBIX.

e AHanu3 M yCTpaHEHUE MOTCHIIMATBHBIX YI3BUMOCTEH.

JlaboparopHas pabora 7. [IpoekTHpoBaHHEe MPOrPpaAMMHBIX PelIeHH i A1 YMHBIX
NMPOCTPAHCTB

[ensb: Pa3paboTka mporpaMMHBIX peLIEHUH ISl KOHKPETHBIX 3a/1a4 YMHBIX IIPOCTPAHCTB.
3amaun:

o [InanupoBanue U CTPYKTYPUPOBAHHE MMPOCKTA.

e Peanuzanus nporpaMMHOTO KOAA.
JlaGopatopHas pabota 8. McciieoBanne cOBpeMeHHbIX TEXHOJIOTHI B YMHBIX
NMPOCTPAHCTBAX
Lenb: U3ydyenue u oreHKa MPUMEHEHHUsI COBPEMEHHBIX TEXHOJIOTHUI B YMHBIX
MIPOCTPAHCTBAX.
3amaun:

e AHaMuU3 CYNIECTBYIOIMINUX TEXHOJOTHUH U UX TPUMEHUMOCTH.

e TloaroroBka oT4era o0 MPOBEICHHOM HUCCIIECIOBAHUH.
JlaboparopHas padora 9. [Ipe3eHTanMsA MPOEKTHBIX PadoT
[enb: [Ipe3enTarus pe3ynbTaToB MPOESKTHBIX PAOOT U OOMEH OMBITOM.
Sagaun:

o TloaroToBka nmpe3eHTAIUH MPOSKTA.

o [IlpoBeneHue npe3eHTauy Nepesa ayTUTOpUEH.

3.5 TemaTnka KypcoBbIX NIPOEKTOB (KypPCOBBIX padoT)

KypcoBoii mpoeKT He MpeaycMOTpeH.

4. YyeOHO-MeTOAMYEeCKOe M UHPOPMALIMOHHOE 0O0ecieYeHue

4.1. Hopmatusnbie 10kKyMeHTbI 1 'OCTbI

1. ®DenepanbHbliil 3ak0H oT 29 nekabps 2012 roga No 273-03 «O6 obpazoBaHuu B
Poccutickoit ®eneparnumy (C U3BMEHEHUSIMU U JTOTIOJTHEHUSIMH ),



2. QenepanbHbli  TOCylapcTBEHHBIH  00pa30BaTeNbHBIA  CTaHAAPT  BBICIIETO
obOpasoBanus - OakaaBpuar 1o HampasieHuto nmoarotorku 09.03.02 MudopmarmoHHbie cUCTEMBI
U TEXHOJIOTHUH, yTBEpKIeHHBbIN [Ipukazom MuHuctepcTBa oOpa3oBaHusi U Hayku PD ot 19
centsaopsa 2017 r. N 929 "O6 yrBepxkaenun dhenepanpHoro... Pegakuus ¢ usmenenusmu N 1456
ot1 26.11.2020;

3. [Tpuka3z MunuctepcTBa oopazoBanus U Hayku PD ot 05 anpens 2017 r. No 301
«O0 ytBepxaenuu [lopsiaka opraHu3aluy 1 OCyIIecTBICHUS 00pa30BaTeIbHON 1€ATEILHOCTH 110
o0Opa3oBaTelbHbIM IpPOrpaMMaM BBICIIETO 00pa3oBaHHMS — MporpaMMmaM OakanaBpuaTta,
nporpamMmam CrenuagIuTeTa, IporpaMMaM MarucTpaTypsl.

4.2. OcHoBHas JuTepaTrypa

1. Crpamys, O. [1. Texuuueckue cpecTBa aBTOMaTU3aLMU U YIIPABJIECHUS HA OCHOBE
[IoT/IoT : yuebnoe nmocodwme / 1O. I1. Crpamryn. — Cankr-IlerepOypr : Jlanb, 2020. — 76 ¢. —
ISBN 978-5-8114-5018-3. — Texkcr : anekTpoHHbIH // JlaHb : 3JIEKTPOHHO-OMONIHMOTEYHAsS
cucrema. — URL.: https://e.lanbook.com/book/143701 (mara obpamenus: 11.11.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

4.3. JlonmoJHUTE/bHAsI JUTEpaTypa
JlononHuTENpHAS IUTEPATYPA HE MPEYCMOTPEHA.
4.4. JJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE pecypchl

DO0P pazpabarbiBaercs.

4.5. JIuneH3nonHoe U CBOOOAHO pacnpoCTPaHsieMoe NMPOrpaMMHOe
obecrnieueHune

Visual Studio.

4.6. CoBpeMeHHBbIE npodeccuoHalbHble  0a3bl  JAaHHBIX H

HHGOpPMalHOHHbIE CIIPABOYHbIE CHCTEMBI

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

5. MarepuajibHO-TEXHH4YECKOE ODecreueHmne

*  Jlns mpoBeneHUs JEKUMOHHBIX 3aHATUN HCIIONB3YIOTCS KOMIBIOTEP U MPOEKTOP
JUTSL UCTIOJIb30BAaHUS JIEKIIMOHHOTO MaTepuraia B (popMe NMpe3eHTAMOHHBIX CIIaliI0B.

*  KowmmbroTepHsiii kiacc (He MeHee 15 MOCaZOYHBIX MECT) C YCTaHOBJICHHBIM
MIPOrpaMMHBIM O0eCTiedeHuEM JTsl POBEICHUS TaOOPaTOPHBIX padoT.


https://e.lanbook.com/book/143701
https://urait.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/

6. MeToauueckue peKOMeHAAIUN

6.1. MeToauyeckne peKOMeHAAUMU I TpenojaBaTejss IO
OpraHu3anuuoOyYeHust

JlekuimoHHbBIE 3aHATHUS MPOBOJATCA B COOTBETCTBHUH C COJEPKAHHEM HAacTOsIIEn
paboueii mporpaMMmsl.

Jlaboparopubie paboTel 1o gucHuIiuHE «VICOMHUTENbHbIE MEXaHU3Mbl YMHBIX
IPOCTPAHCTB» OCYLIECTBISICTCS B (OPME CaMOCTOATENBHOM MPOPAbOTKH TEOPETUUECKOTO
Marepuaja CTYJCHTaMH; BBIIIOJHEHUSI TPAKTHUYECKOTO 33JaHHWs; 3aIIUTHl TPENOaBaTENIO
nabopaTopHOil paboOTHl (3HAHHE TEOPETHUYECKOTO0 MaTepualia W BBIMOJIHEHUE MPAKTHYECKOTO
3a/1aHus).

[Ipu mpoBeneHNM KOHTPOJBHONW TOYKH OOydaroIiMecs HE MEHee 4YeM 3a HeEAEeIio
UHGOPMUPYIOTCS 00 ATOM M MM BBIIAETCS CIIUCOK BOIPOCOB Ui MOJArOTOBKM K KOHTPOJIBHOM
paborte.

6.2. MeToauyeckue YKa3aHHsl [JIA OOYYalOIIUXCS MO OCBOEHHIO

AUCHUILTHHBI

HOCCHICHI/IG JICKIITMOHHBIX 3aHATHH SIBISIETCS 0053aTEIbHBIM. HpOHYCK JICKIITMOHHBIX
3aHATUH 0€3 YBaXUTENbHBIX TpuuuH B oObeMe Oonee 40% oT oOmero KoixmuecTa
MPEyCMOTPEHHBIX yYEOHBIM IIJIJAHOM Ha CEMECTp JIEKUUH Blie4eT 3a cOOON HEBO3MOXHOCTH
aTTeCTalluH 10 JUCLUIUIMHE, TaK KaKk 00yJaroluiicsa He Ha0upaeT MUHUMAaJIbHO JOIYCTUMOTO JUIs
NOJY4YEeHUsT HWTOrOBOM arTecTaluy MO AMCLUUIUIMHE KOJMYecTBa OaJljloB 3a IOCELICHHe
JEKIIMOHHBIX 3aHATHUH.

JlomyckaeTcsi KOHCHIEKTHPOBAaHUE JIEKIIMOHHOTO MaTepuaja IUCbMEHHBIM WU
KOMIIBIOTEPHBIM CIIOCOOOM.

Perymspnast mpopaboTka wmarepuana JIEKIHH 10 KaXKAOMY pasleny B paMmKax
MNOATOTOBKHU K MPOMEKYTOUHBIM U HUTOT'OBBIM q)OpMaM aTTeCTalliid, a TaKXE BbIIIOJIHCHUE U
MOATOTOBKA K 3alUTe JabOpaTOPHBIX PadOT MO MUCHHUIUIMHE SIBISETCS OJHUM M3 BKHEHIIMX
BHJIOB CAMOCTOSITEIIbHON PabOThI 00YUYaIOIIErocsi B TEUEHUE CeEMecTpa.

/. ®OH OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLIECHUBAHMS Pe3yJIbTATOB 00yUYeHHs

B pPE3YyIbTaTC OCBOCHUA JUCHUIIIIMHBI (MO,ZLYJ'IH) (I)OpMI/IpyIOTCH cJIcayronasa KOMIICTCHIHA:

lconlfr?élTen B pesyabTarte ocBoeHHs1 00pa30BaTeJIbHOM POrPaMMBbI 00yUYAKOLIHTiCS
- JO0JI2KeH 00/1a1aTh
IIK-4 CrniocoGeH MpoBOJUTH UHTETPALIMIO TPOTrPAMMHBIX MOJYJI€H U KOMIIOHEHT U
BepU(UKALNIO BBIITYCKOB MIPOrPAMMHOTO MPOYKTA.
K-7 CriocobeH ocymecTBIATh KOHIENTyalbHOe, (PYyHKIIMOHATBHOE U
JIOTHYECKOE MPOEKTUPOBAHUE CUCTEM CPEJIHETO U KPYITHOTO MaciuTada u
CJIOYKHOCTH.




7.2.

IIkajia M KpUTEPUH OLICHNBAHUSA Pe3yJIbTATOB 00y4eHHA

®opMa NPOMEKYTOUHOM aTTeCTANMM: 3a4eT
[IpomexyTouHas artectanus ody4aronuxcs B hopme 3aué€Ta MpOBOJIUTCS 110 Pe3ybTaTaM

BBIMIOJTHEHHS] BCEX BUJOB y4eOHOM paboThl, MPEeIyCMOTPEHHBIX Y4e€OHBIM IUIAHOM IO JaHHOU

JAUCHUIIIIMHE, ITPHU 3TOM YUUTBIBAKOTCA PE3YJIbTAThI TCKYIICTO KOHTPOJIA YCIICBACMOCTHU B TCUCHUC
cemectpa. OIeHKa CTENEeHN JOCTHXKEHHUS 00YJaIONUMHUCA IJIAaHUPYEMBIX PE3yJIbTaTOB 00yUCHHS

o AUCHMIIIINHE

MMPOBOAUTC IIperioaaBaTCsicM, BCAYIIUM 3aHATHA IO AUCHHUILUIMHE MCETOJO0M

E)KCHepTHOf/i OLCHKH. IIo utoram HpOMC)KyTO‘-IHOfI aTTeCTalluy I10 AUCHHUIIJIMHE BBICTABIISICTCA

OLICHKA <«BadTCHO» UJIN «HC 3a4TCHO».

K HpOMe)KYTOqHOﬁ aTTeCTalluy OJOITYCKAOTCA TOJIBKO CTYACHTBI, BBIIIOJTHUBIINE BCC BU/IbI

yueOHOI paboThI

, IPCAYCMOTPCHHBIC pa60qel71 nporpaMMoﬁ 0 JUCHMIUIMHE «VICIIONMHUTEIbHEIC

MEXaHU3Mbl YMHBIX IIPOCTPAHCTBY

Ikana
OLICHUBAHUSA

Onucanune

3auyTeHo

BrinonseHs! Bce BUJbI yqe6H0ﬁ pa6OTBI, IIpEeaAYCMOTPCHHBIC y‘le6HBIM IIJTaHOM.
CTy,Z[CHT ACMOHCTPUPYET COOTBETCTBUC 3HaHHI>i, YMCHHﬁ, HaBBIKOB
INpUBCACHHLIM B Ta6nnuax IMMOKa3arTejisiM, OIICpUPYyECT HpI/IO6peTeHHHMI/I
S3HAaHUAMU, YMCHUAMHA, HABbIKAMU, IIPUMCHACT X B CUTyallUAX MOBBIIIIEHHOM
CJIOKHOCTH. HpI/I O9TOM MOT'YT OBITH JO0MYHICHBI HE3HAYHUTCIbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUS IMPU AHAIIMTHYCCKUX OIICpalUAaAX, IICPEHOCC 3HAHHH
u YMGHI/II\/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

He 3auteno

He BrinosiHeH oauH miM 6osee BUAOB yuyeOHON pabOThl, MPEIyCMOTPEHHBIX
yueOHbIM M1aHOM. CTYZEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMUIA,
YMEHMH, HAaBBIKOB INPUBEIACHHBIM B TaOJHMIAX IOKa3aTessM, AOMYCKAalTCs
3HAYUTEJbHbIE OIMOKH, IPOSIBIAETCS OTCYTCTBUE 3HAHWM, YMEHHH, HABBIKOB
0 psAly TIOKa3aTesled, CTYJ€HT UCIIBIThIBAECT 3HAUUTEIbHBIE 3aTPYyAHEHUS TIpU
OIIEpUPOBAHNU 3HAHUSAMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

7.3.

OueHouyHbIE CpeacTBa

Bonpocs! k 3a4ery

1. Yro npexncraBnsoT co00H YMHBIE TPOCTPAHCTBA U KAKME OCHOBHBIE KOMIIOHEHTHI OHU

Kakne ocHOBHEBIE MPUHIHUIIBI JICKAT B OCHOBC YMHBIX HpOCTpaHCTB?
Kakne COBPCMCHHBIC TEXHOJIOTHHU YaCTO NPUMCHAOTCA B YMHBIX HpOCTpaHCTBaX?
B ueMm cocTout POJIb UCTTIOJTHUTCIIbHBIX MEXaHU3MOB B YMHBIX HpOCTpaHCTBaX?

TEXHOJIOTUM  NPOTPAMMHUPOBAHUS  MPUMEHSIOTCA sl YIpaBJIeHUSA

HCIIOJIHUTENBLHBIMH MEXaHU3MaMU?

UYro takoe |0T 1 Kak OHO HUCIIOJIB3YETCSI B YMHBIX MTPOCTPAHCTBAX?

BKJIIOYAIOT?
2.
3.
4,
5. Kakue
6.
7. Kakwue

3Haere?

MCTOJbl aHa/IMW3a MPOU3BOJUTCIBHOCTH HCIIOJIHUTCIIBHBIX MCXAaHHU3MOB BEI




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Kakue crpateruu ONTUMHU3AIMH MOKHO IPUMEHUTD IS yBeTHUeHHs 3()(HEKTUBHOCTH
YMHBIX IPOCTPAHCTB?

Kak ocymiecTBisieTcss HHTErpalus pa3iuyHbIX MHPOPMALMOHHBIX CHCTEM B YMHBIX
MPOCTpaHCTBAX ?

Kakne wmetompl obecrieyeHusi O€30MACHOCTM JAHHBIX TPHUMEHSIOTCS B YMHBIX
MPOCTpaHCTBAX ?

Uro o3HauaeT KOH(HICHIMAIHHOCTh JAHHBIX M KaK €€ 00ecreyuTh B YMHBIX
IIPOCTpaHCTBAX?

Kakue s3bIkM TpOTrpaMMHUpPOBAHMS Yalle BCETO HCIONB3YIOTCS Ui pa3pabOTKH
MCIIOJTHUTEJIbHBIX MEXaHU3MOB?

Kakue oCHOBHBIE 3Talbl NPOEKTUPOBAHUS APXUTEKTYPbl YMHBIX IPOCTPAHCTB BBI
MOJKET€ BbIJICIUTh?

Kakue npuHIMIIBI MUKPOCEPBUCHON apXUTEKTYpPhl MOTYT ObITh IPUMEHEHBI B YMHBIX
IIPOCTpaHCTBaX?

Kakue komnoneHTs! cucteMsl 10T MoryT ucnosab3oBaThCs A1 cOOpa JaHHBIX B YMHBIX
IIPOCTpaHCTBAX?

Kakue MHCTpYMEHTBI U TEXHOJOTMHU MPUMEHSIOTCS AJI1 TECTUPOBAHUS U OTJIAJAKU
IPOTrPaMMHBIX PEIIEHUI B YMHBIX IPOCTpaHCTBaX?

Kakue Meronpl aHanM3a NPOM3BOAUTENBLHOCTH Bbl NPUMEHSUIM INPH pa3paboTke
UCTIOJIHUTEJIbHBIX MEXaHU3MOB?

Kak MOXHO ONTHUMHU3HMPOBaTH PabOTy HCIOJHUTENIBHBIX MEXaHHU3MOB Ha YpPOBHE
arnmapaTHOro o0ecreyeHus?

Kakue TeXHOJI0ruu ¥ MPOTOKOJIBI UCTIONB3YIOTCS JUIsl B3AUMOIEHCTBUSL KOMIIOHEHTOB B
YMHBIX IPOCTpaHCTBax?

Kakue meronpl obecrnieueHus: 0€30MaCHOCTU JAAHHBIX MOTYT OBITh IPUMEHEHBI MPHU
nepenaue nHopmanuu Mexay ycrporcrsamu [oT?

Kakpe Meppl MOXHO TMpPHUHATH IS 3allUThl JAHHBIX M OOECleYeHus HX
KOH(HJICHIIMATBHOCTH B YMHBIX MPOCTPAHCTBaX?

Kakue npuHIMITBI CTPYKTYPUPOBAaHUS MPOEKTa B 00JACTH YMHBIX HMPOCTPAHCTB BBI
IPUMEHSUIN B CBOEH MpakThke?

Kakue TeXHOJI0rHH BbI UCCIIEI0BAIN B 00JIACTH YMHBIX IPOCTPAHCTB U KaKUe BBHIBOJIbI
cleJIany U3 DTOTO UCCIIETOBAHUS?

Kakue MeTonpl TecTHMpOBaHHUS Bbl NMPUMEHSUIM MPHU pa3pabOTKE HCIOJIHUTEIbHBIX
MEXAHU3MOB?

Kakue npaktudeckue npuMepbl HHTETPALUU Pa3IMYHbIX HHPOPMAIIMOHHBIX CUCTEM B
YMHBIX IPOCTPAHCTBAX Bbl MOYKETE MPUBECTHU?

Kakue meronpl mmudpoBaHHs AAHHBIX MOXKHO MCIIOJIB30BaTh Ui OOecreueHus
0€30I1aCHOCTH B YMHBIX MPOCTPAHCTBaX?

Kakue acrekTbl MpOEKTHPOBAHUS YMHBIX MPOCTPAHCTB OTIMYAIOTCS MpH pabore ¢
MOOWJIBHBIMU yCTpOiicTBaMu?

Kakue BBI30BBI U TPYAHOCTH MOTYT BO3HHUKHYTh IPHU pa3pabOTKe MCIOIHUTEIbHBIX
MEXaHU3MOB U1 OOJIBIINX YMHBIX IPOCTPAHCTB?

Kakue TexHonorun aHanusza OOJBIIMX AAHHBIX MOTYT OBITh MPUMEHEHBI B YMHBIX
MPOCTpaHCTBAX ?

Kakue TeHaeHIIMM ¥ MHHOBAIlMM MOXKHO OXKHJATh B 00JACTH YMHBIX MPOCTPAHCTB B
OJIvKalIe ToabI?



