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

]_[CJ'IHMI/I OCBOCHU THUCHUITIINHBI «/cnioTHUTENBLHBIE MEXaHU3MbI YMHBIX IIPOCTPAHCTB»

SABJIIFOTCA Pa3BUTHEC TIOHUMAaHUSA OCHOBHBIX KOHHCHHI/II\/'I YMHBIX ITPOCTPAHCTB, 06yquI/Ie MCTOdaM

IMPOCKTUPOBAHUA U CO3JaHH UCITIOJTHUTCIbHBIX MEXaHU3MOB B YMHBIX IIPOCTPaHCTBaX, U3YUCHHUEC

IIPUHIIUIIOB B3aHMOﬂeﬁCTBHH KOMITIOHCHTOB YMHBIX IIPOCTPaHCTB.

K 3agadaM OCBOCHHA JUCHUIIIIMHBI OTHOCATCA:

B

paccMOTpEeHHE OCHOBHBIX KOMITOHEHTOB M CTPYKTYPBI YMHBIX ITPOCTPAHCTB.
aHAJIU3 COBPEMCHHBIX APXHUTEKTYPHBIX MOJXOJIOB K CO3/IaHUI0 HCIOIHUTEIBHBIX
MEXaHU3MOB.

pa3paboTKka HaBBIKOB IPOCKTHUPOBAHUS UM MOJCIUPOBAHUS HCIIOJHUTEIHHBIX
MEXaHHU3MOB.

CO3MaHME KOHIICTITyaJbHBIX W TEXHUYECKUX TIPOCKTOB B paMKax yMHBIX
IIPOCTPAHCTB.

NPOBE/ICHUE aHAIN3a TPOU3BOIUTEILHOCTH UCIIOJHUTEIBHBIX MEXaHH3MOB.
pa3paboTKa METOJOB ONTHUMU3AIMK JIJIS TMOBBIMICHUS 3()(HEKTUBHOCTH PaOOTHI
CHCTEM.

OBJIQJICHHE MeToAaMu cOopa, oOpabOTKM U aHaldW3a JaHHBIX B YMHBIX
POCTPAHCTBAX.

oOydeHre IPUHIIAIIAM O€30IMaCHOCTH U KOH(MUICHIIMATLHOCTH JaHHBIX.

pesynbraTte ocBoeHuss OOIIl OGakamaBpuata oOydarolUIUICS JOKEH OBJIAJIETh

CIICAYIOIIUMU PE3yJIbTaTaMU O6y‘IeHI/I${ 110 AU CHUIIIIMHE:

Koo

KomMnemeHnuyuu (010) 11 00y4eHHUs 1O AUCHUILINHE

Pe3ynbTaThl 0CBOCHUS Ilepeyens nuIaHNpPyeMBbIX Pe3yJIbTATOB

Cooeporcanue KomnemeHyuu

IIK-1

CrniocoGeH pa3pabaTbIBaTh NIIK-1.1. 3naeT ciocoObl pa3paboTKu
TpeOOBaHUS U TpeOOBaHUI U IPOSKTHUPOBAHUS
MIPOEKTUPOBATH IIPOrpaMMHOT0 obecrieueHus B o01acTu
porpaMMHOe oOecrieueHle | MHTEpHET Bellel M yMHOTO JIoMa
UIIK-1.2. YMmeeT npoeKkTupoBaTh
porpaMMHOe oOecrieyeHue ¢
MPUMEHEHHEM COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEJCTB B 001aCTH
MHTEpHET BEUIEH U YMHOIO IoMa
HNIIK-1.3. ImeeT HaBbIKK pa3pabOTKH
TpeOOBaHUI U MPOESKTUPOBAHUS
IporpaMMHOe 0OecrieyeHHe ¢
MPUMEHEHHEM COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEJCTB B 007IaCTH
WHTEPHET BeUIeN U YMHOI0 JoMa

IIK-6

Crnoco0eH npeaoTBpamarh NIIK-6.1. 3HaeT cmocoObl U METOIBI
IMOTEPU U MOBPEKACHHUA PE3CPBHOIO KOITUPOBAHUA U

TAHHBIX BOCCTAHOBJICHHSI TAHHBIX B TPOEKTaX
MHTEpHET BElIeH U YMHOI0 IomMa
UIIK-6.2. YMmeeT, Npou3BOIUTH PE3EPBHOE
KOIIMPOBAHHUEC U BOCCTAHOBJICHHUEC JTAHHBLIX B
MPOEKTaX HHTEPHET Belei M YMHOTO JoMa




NIIK-6.3. ImeeT HaBBIKK pa3pabOTKU U
MPUMEHEHHUS TPOTPAMMHOTO O0eCTICUeHUS
JUTSL PE3EPBHOTO KOITMPOBAHUS U
BOCCTAHOBJICHUS JaHHBIX B ITPOCKTAX
WHTEPHET BelIel M YMHOTO JIOMa

2. MecTO TUCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucuunimHa OTHOCUTCS K DSJEKTUBHBIM aucuuiimHaMm broka 1 «Juciumiuzel
(Momynu)» ydeOHOro IUIaHa TmIporpamMMmbl OakanaBpuata 1o  Hamnpasienuio 09.03.02
«MHpOopMalIIOHHBIE CUCTEMBI U TEXHOJIOTUN.

JlycuuIiMHa B3auMOCBsI3aHa JIOTUYECKH U COJIEPKaTEIbHO-METOIUYECKH CO CIEAYIOITMMHU
nucuuruinHamu 1 npaktukamu OITOIT:

MaremaTuueckas TIOTUKa U AUCKPETHAs: MaTeMaTuKa

Teopus uapopmanuu

OrnepanOHHbIE CUCTEMBI

bazb1r maHHBIX

TexHOJI0rnH NPUKIIAJHOTO IPOrPAMMHUPOBAHMS

YnpasneHrne Ka4eCTBOM

[TpousBoacTBEHHAs MpaKTHUKa (IPOEKTHO-TEXHOJIOTNYECKas)
[Ipou3BoacTBEeHHAs MpaKTHKA (TIPEATUTIIIOMHAs )

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAMOHHON pabOThI

3. CTpyKTYpAa ¥ copep:KaHHe TUCIUIINHBI

OO0r11ast TPYA0EMKOCTb AMCIUILIMHBI COCTaBIsIeT 3 3aueTHbIe enuHuibl (108 ak. yacos).

3.1. Buabl yueOHoIi padoThl U TPYA0eMKOCTH (110 popMaM 00ydeHH)

3.1.1 Ounas opma 00yueHus

Ne Bu yue6Hoii padoThI KoanuectBo CemecTp
n/n 4acoB 6
1 AyIMTOpHBbIE 3aHATHS %4 %4
B ToMm unce:
1.1 Jlexun 18 18
1.2 CeMuHapCcKue/IPpakKTHUECKHUE 3aHATUS
13 JlaGopaTopHble 3aHATHUS 36 36
2 CamocrosiTesibHas padora 54 54
B ToM gnce:
21 [TonroToBKa 1 BBITOTHEHHE 54 54
71a00paTOPHBIX PaboOT
3 KypcoBoe npoekTupoBanue - -
3 IIpomexyTouHAast aTTeCTANMSA
3auet/rK3aMeH/ mud.3aueT 3a4er 3a4er
Hroro: 108 108




3.2. TemaTruyeckuii IJIaH WM3YYeHHUS JAUCHUIIMHBI (M0 dopmam
o0yueHus)
3.2.1 Ounas popma oOydeHUs
TpynoeMkocTb, yac
AynuropHas paboTa
Cemu- Hpax- Camoc-
Paznensi/TemMsr JlaGo- [ruuec-
Ne n/mn Hapckue/ TOSI-
JCIIATUTHHBI Bcero | Jlek- parop- | kas
| TP | e - | mon- TeTbHAS
YECKHE pabota
sasryg | TR FOTOB-
Ka
1 Pazzen 1. OCHOBBI YMHBIX 12 2 4 6
NMPOCTPAHCTB
11 Jlexust 1.1: Beenenuie B ymMHbIe 3 1 2
TIPOCTPAHCTBA
19 Jlexnust 1.2: [IpuHIUIBI yMHBIX 3 1 2
MIPOCTPAHCTB
JlaGopaTopHas padora 1. 6 4 2
1.3 3HAKOMCTBO C KOMITOHEHTAMH
YMHBIX TIPOCTPAHCTB
2 Pa3nes 2. ApXuTEKTypa YMHBIX 12 2 4 6
NMPOCTPAHCTB
2.1 Jlexuus 2.1: CTpyKTypa yMHBIX 3 1 2
MIPOCTPAHCTB
2.2 Jlexnusa 2.2: CoBpeMeHHbIE 3 1 2
MTOJIXOJTBI K MIPOCKTHPOBAHUIO
APXUTEKTYPHI
2.3 JlaboparopHas pabdoTa 2. 6 4 2
[IporpamMmmupoBanmue
WCTIOJTHUTEIIbHBIX MEXaHU3MOB
3 Pasznea 3. UcnmosTHATEJILHBIE 12 2 4 6
MeXaHU3MbI
3.1 Jlexnus 3.1: OcHOBEI 3 1 2
WCTIOJTHUTEIIbHBIX MEXaHU3MOB
3.2 Jlexuwms 3.2: IIporpammupoBanue 3 1 2
WCTIOJTHUTEIIBHBIX MEXaHU3MOB
3.3 JlaGoparopras paboTa 3. 6 4 2
Hcnons3oBanue 10T B yMHBIX
TIPOCTPAHCTBAX
4 Pa3nen 4. TexHo10run yMHbIX 12 2 4 6
MPOCTPAHCTB
4.1 Jlexuus 4.1: CoBpeMeHHbIE 3 1 2
TEXHOJIOTHH B YMHBIX
MIPOCTPAHCTBAX
4.2 Jlexuust 4.2: [IporpammupoBaHye 3 1 2
YMHBIX TIPOCTPAHCTB
4.3 JlaGoparopHast paboTa 4. 6 4 2
Onrumuszarys paboThl
WCTIOJTHATEIIBHBIX MEXaHU3MOB




Pasnen 5. Meronbl onTHMU3 AN
B YMHBIX IPOCTPAHCTBAX

12

5.1

Jlexmud 5.1: Anamus
MIPOU3BOAUTEIILHOCTH
HCIIOJIHUTEILHBIX MEXAHU3MOB

5.2

Jlexuust 5.2: Pazpabotka cTpareruii
ONTHMH3ALUH

5.3

JlaGoparopnas pabota 5.
IIporpammupoBanue
B3aUMOJICHCTBYSI CUCTEM B YMHBIX
IIPOCTPAHCTBAX

Paznen 6. IlporpammupoBanue
YMHBIX IPOCTPAHCTB

12

6.1

Jlexmust 6.1: OcHOBEI
MPOrpPaMMHUPOBAHHS B YMHBIX
MIPOCTPAHCTBAX

6.2

Jlexuus 6.2: [IpumeHeHue SI3bIKOB
MIPOrpaMMHUPOBAHHS

6.3

JlaGoparopHast pabota 6.
Be3onacHOCTh TAHHBIX B YMHBIX
MPOCTPAHCTBAX

Pasznen 7. UaTerpanusi cucrem B
YMHBIX IPOCTPAHCTBAX

12

7.1

Jlexius 7.1: MeTtoipl MHTErpalun
MH()OPMAITMOHHBIX CUCTEM

7.2

Jlexius 7.2: Ilpaktuaeckue
ACMEKThl HHTErpaIiin

7.3

JlabopatopHas pabota 7.
[IpoexTrpoBaHKe MPOrpaMMHBIX
pelIeHnH 111 YMHBIX IPOCTPAHCTB

Paznen 8. BesonmacHocth n
KOH(HMIECHIHATBHOCTH JAHHBIX B
YMHBIX IPOCTPAHCTBAX

12

8.1

Jlexmug 8.1: O0ecnieueHune
0€e30aCcHOCTH JaHHBIX

8.2

Jlexuust 8.2: KonduaeHmamtbHOCTh
uHpopManuu

8.3

JlaGoparopnast pabora 8.
HccnenoBanue coBpeMEHHbIX
TEXHOJIOTUI B YMHBIX
MPOCTPAHCTBAX

Paznen 9. IlpoexTHas padora B
00J12CTH YMHBIX IPOCTPAHCTB

12

9.1

Jlexuws 9.1: [InanupoBanue n
CTPYKTYPHUPOBaHHE ITPOEKTOB

9.2

Jlexims 9.2: Peanusanus v orieHKa
pe3yNbTaToB

9.3

JlaGoparoprast padota 9.
Ipe3eHTanus NPOEKTHHIX paboT

Hror:

108

18

36

54




3.3. Conep:xanue TUCHUNTHHBI

Pa3nen 1. OcHOBBI YMHBIX IPOCTPAHCTB
Jlekuusi 1.1: BBeneHnue B yMHbI€e IPOCTPAHCTBA
Omnpenenenre KOHUEMIUN YMHBIX IPOCTPAHCTB.
HcTopuueckuii 0630p 1 3BOIIOIUS YMHBIX IPOCTPAHCTB.
Jlekumsi 1.2: [IpyHUMIIBI YMHBIX IPOCTPAHCTB
Pa300p 0CHOBHBIX IPUHIMIIOB, JIEKAIIUX B OCHOBE YMHBIX IIPOCTPAHCTB.
PaCCMOTpeHI/Ie KIIFOYCBbIX KOMIIOHCHTOB YMHBIX IIPOCTPAHCTB.

Pa3nen 2. ApxuTeKTypa yMHBIX IPOCTPAHCTB

Jlekuus 2.1: CTpyKTypa YMHBIX IPOCTPAHCTB
0O0630p CTPYKTYphl YMHBIX IPOCTPAHCTB M B3aUMOCBSI3b KOMIIOHEHTOB.

[TpumMeps! yCHEHbIX apXUTEKTYP YMHBIX IPOCTPAHCTB.

Jleknus 2.2: CoBpeMeHHbIE MOAX0AbI K IPOCKTHPOBAHUIO APXUTEKTYPHI
HccnenoBanre MHHOBAIMOHHBIX MOAXO0JIOB K MPOEKTHPOBAHUIO APXUTEKTYPhl YMHBIX
MIPOCTPAHCTB.

AHanu3 IpUMEHEHUsI MUKPOCEPBUCHON apXUTEKTYPhl B YMHBIX IPOCTPAHCTBAX.

Pa3pnen 3. UcnojiHUTEILHBIE MEXaHU3MBI

Jleknuda 3.1: OcHOBBI HCIIOJIHHUTEIBHBIX MEXaHU3MOB
BBenenue B NOHATHE UCTIOTHUTENBHBIX MEXaHU3MOB B YMHBIX IIPOCTPAHCTBAX.
OcHoBHBIE TPUHLUITBI PYHKIMOHUPOBAHUS UCIIOTHUTEIHHBIX MEXaHU3MOB.

Jlexmus 3.2: [IporpaMMupoBaHue MCTIOJHUTEILHBIX MEXaHU3MOB
Pa3pa60TKa HAaBBIKOB HpOFpaMMI/IPOBaHI/IFI JUUIA praBJIeHI/ISI HCITOJIHUTCIIBHBIMHA
MEXaHU3MaMU.
HCHOJ’ILSOBaHI/IC SA3BIKOB HpOFpaMMI/II)OBaHI/ISI B CO3JaHUUN HpOFpaMMHOFO O6€CH€'~I€HI/I$I
JJIA YMHBIX HpOCTpaHCTB.

Pa3nes 4. TexH0JI0ruM YMHBIX IPOCTPAHCTB

Jlekuus 4.1: CoBpeMeHHBIe TEXHOJIOTHH B YMHBIX IPOCTPAHCTBAX
O030p aKkTyaJIbHBIX TEXHOJIOTUH, TPUMEHSAEMBIX B YMHBIX IPOCTPAHCTBAX.
Ananu3 npumenenus [oT 1 Ipyrux ”HHOBAIIMOHHBIX TEXHOJIOTHUH.

Jlekumus 4.2: IIlporpaMmmupoBanue YMHBIX IPOCTPAHCTB
OBnaneHne MeTOJaMH MPOTPaMMHPOBAHUS I  B3aUMOJEWUCTBHUS C  YMHBIMHU
IPOCTPAHCTBAMH.
[IpuMmeHeHre S3BIKOB NPOTPAaMMHUPOBAaHUS B KOHTEKCTE CO3/aHUS MCIIOJHUTEIbHBIX
MEXAHU3MOB.

Pa3zpnen S. Meroabl onTHMHU3ALMM B YMHBIX IPOCTPAHCTBAX

Jleknms S.1: AHa1M3 NPONU3BOAUTEIbHOCTH HCIIOJTHUTEIbHBIX MEXaHU3MOB
W3ydeHre MeTo10B OLIEHKH MTPOU3BOIUTEIBHOCTH UCIIOHUTEIbHBIX MEXaHIU3MOB.
[TpakTHyeckue MpuMepbl aHaI3a U ONTUMU3ALINY.

Jleknus 5.2: PazpaboTka cTpareruii ONTUMHU3ALMU
Pa3pabotka crpateruil 1isi moBbIIeHUS 3((EKTUBHOCTH pPabOThl HMCIOIHUTEIBHBIX
MEXAHU3MOB B YMHBIX IIPOCTPAHCTBAX.



HpaKTqucxoe IMPUMEHCHUC OIITUMHU3allMOHHBIX METOJ0B.

Paznen 6. [IporpaMMupoBaHue YMHBIX IPOCTPAHCTB

Jlekuus 6.1: OcHOBBI IPOrPAMMHPOBAHMSA B YMHBIX IPOCTPAHCTBAX
OO0yueHne 0OCHOBaM MPOrPaMMUPOBAHUS JUIsl CO3/IaHUS U YIIPABICHUS UCIIOJIHUTEIIbHBIMU
MEXaHU3MaMH.
Hcnonp30BaHrne HHCTPYMEHTOB pa3pabOTKH.

Jlekuus 6.2: [IlpumeHeHne si3bIKOB MPOrPaAaMMUPOBAHUS
W3ydyeHrne mpuMeHEHUs pa3IM4HbIX S3BIKOB IMPOrPaMMHUPOBAaHUS B KOHTEKCTE YMHBIX
IIPOCTPAHCTB.
Pa3paboTka nporpaMMHOro obecredeHus sl KOHKPETHBIX 3ajad.

Pa3nen 7. UnTerpanus cucreM B yMHBIX IPOCTPAHCTBAX

Jlekumsi 7.1: MeToabl MHTErpauuu HHPOPMALMOHHBIX CHCTEM
W3ydyeHre METONOB HWHTETpAIMM PA3IUYHBIX HH(POPMAIMOHHBIX CHUCTEM B YMHBIX
MIPOCTPAHCTBAX.
Pabora ¢ mpoTokoizamMu B3aUMOJICHCTBUS MEXy KOMIIOHEHTaMH.

Jlexnus 7.2: [IpakTuyeckue acneKTbl HHTErPAlUA
[TpakTHdeckre MpUMEphl MHTETPANUNA HHPOPMAIIMOHHBIX CHCTEM B PEATbHBIX YMHBIX
MIPOCTPAHCTBAX.
PazpaboTka 1 oTnaaKa B3aMMOJICHCTBHS MEXITY CUCTEMAMHU.

Pa3nen 8. be3onacHocTh H KOHPUACHIHAIBHOCTH JAHHBIX B YMHBIX IIPOCTPAHCTBAX
Jeknua 8.1: Odecnneuenne 0e30MacCHOCTH JaHHBIX
00630p MeTo10B 0OecrieueH st 0€30MaCHOCTH IaHHBIX B YMHBIX IPOCTPAHCTBAX.
[Tpumenenue mudpoBaHus U ayTeHTU(PUKALINY.
Jlexuus 8.2: KonpuaenuuaabHocTs HHpOpManuu
Pabora ¢ nmpobieMoit KoH(UIEHITNAIBHOCTH JaHHBIX B YMHBIX IPOCTPAaHCTBAX.
Pa3pabotka crpareruii 3amuThl KOHQHUASHINATBHON HHPOPMAIUH.

Pa3nen 9. IIpoekTHas padoTa B 00,1aCTH YMHBIX IPOCTPAHCTB

Jlekuus 9.1: IlnannpoBanne U CTPYKTyPHPOBaHHUE NIPOCKTOB
Pa3paboTka METOI0B IUIaHUPOBAHUSI TPOEKTOB B 00JIACTH YMHBIX IPOCTPAHCTB.
CrpyKTypHpOBaHHE 3a/1a4 U pacpeeIIEHUE PECYPCOB.

Jlekuus 9.2: Peannzanusi 1 olieHKa pe3yJbTaTOB
HpaKTI/I‘-IGCKaSI pcanursanus NPpOCKTOB C YUCTOM PaHEC U3YUCHHBIX ITPUHIIUIIOB.
OneHka pe3yapTaToOB ¥ BO3MOYKHOCTH YITy4IIEHUS TPOEKTHBIX PEIICHUI.

3.4 TemaTnka ceMHHAPCKMX/IIPAKTHYECKHUX M JIA0OPATOPHBIX 3aHATHIA

3.3.1 CemuHapckue/IpaKTUYECKHE 3aHATHE
CeMuHapcKue U MPaKTUYECKHUE 3aHATHE HE MPETYCMOTPEHBI.

3.3.2 JIaGopaTopHBbI€ 3aHITUS
JlaGopatopHas pabota 1. 3HAKOMCTBO ¢ KOMIIOHEHTAMM YMHBIX IIPOCTPAHCTB
[lens: M3yueHre OCHOBHBIX KOMIIOHEHTOB YMHBIX ITPOCTPAHCTB U UX B3aUMO/ICHCTBHSI.
3agaun:



e HnenTudukanus KIOYEBBIX JIEMEHTOB YMHOTO MPOCTPAHCTBA.

e AHaJIN3 BO3MOXHOCTEW B3aUMOJICHCTBUS MEXTY KOMIIOHECHTaAMU.
JlaboparopHuas pabota 2. [IporpaMMupoBaHU€e UCTIOJTHUTETbHBIX MEXaHU3MOB
[enb: OBnazeHre HaBbIKAMU IPOrPAMMUPOBAHUS I YIIPABICHUS UCTIOTHUTEIbHBIMU
MEXaHU3MaMH.
3agaun:

e Co3manue mporpaMMBbI JJIsl YIIPABJICHUS UCTIOJHUTEIIEHBIM MEXaHU3MOM.

e Ortnaaka v TECTUPOBAHUE MPOTPAMMHOIO KOJa.

JlaboparopHnas padota 3. Ucnosib3oBanue [0T B yMHBIX IpOCTpaHCTBax
Henb: M3yuenue nprumeHenus: TexHonoruu [oT B yMHBIX TPOCTpaHCTBAX.
3anauu:

o [logkmtouenue ycrpoiicts k cetu [oT.

e Pa3zpabotka mporpammsl AJis cOOpa U aHAIKM3a IAHHBIX OT YCTPOUCTB.
JlaGopaTopHas pabota 4. OnTuMHU3anusA padoThl HCHOJTHUTEIbHBIX MEXaHU3MOB
Lenb: M3yueHne METOI0B ONTHUMH3AINH PAOOTHI UCTIOTHUTEIILHBIX MEXaHU3MOB B
YMHBIX MPOCTPAHCTBAX.
3anauu:

e AHanu3 MPOU3BOIUTEIILHOCTU UCIIOJHUTEIBHBIX MEXaHU3MOB.

e PaspaboTka cTpareruii ONTUMHU3ALIIH.
JlaboparopHas pabota 5. [IporpaMmMupoBaHue B3aUMO/elCTBUS CHCTEM B YMHBIX
NMPOCTPAHCTBAX
Llenb: OBnageHne MeTo1aMU MPOrPaMMHUPOBAHUS ISl UHTETPAlluU HH(POPMAITMOHHBIX
CHUCTEM.
Sagaun:

e Pa3paboTka nNpoTOKOIOB B3aUMOJECHCTBUS MEKIY CUCTEMAMH.

e TectupoBanue B3aUMOACUCTBUS MEXAY KOMIIOHEHTaMHU.
JlaboparopHas pabota 6. be3onacHOCTb JaHHBIX B YMHBIX POCTPAHCTBAX
[lenb: PaboTa ¢ Bonmpocamu obecrieueHus: 0€30MacHOCTH JaHHBIX B YMHBIX
POCTPAHCTBAX.
3anauu:

e [IpumeHeHune MeTOI0B MU(PPOBAHUS TAHHBIX.

e AHanu3 U yCTpaHEHHE MOTECHIIUATIBHBIX YSI3BUMOCTEH.

JlaGoparopHas padota 7. [IpoekTHpOBaHHE MPOrPAMMHBIX pellIeHHii 1151 YMHBIX
NMPOCTPAHCTB

[{enb: PazpaboTka mporpaMMHBIX pEIIEHUH U1 KOHKPETHBIX 3a/1a4 YMHBIX IPOCTPAHCTB.
3agaun:

o IlmanupoBaHue U CTPYKTypUPOBAHHE MTPOECKTA.

e Peanuzanus mporpaMMHOTO KOJIa.

JlabopaTtopHast pabota 8. UcciienoBanne cOBpeMeHHbIX TEXHOJIOTHH B YMHBIX
NMPOCTPAHCTBAX
Lenb: M3yueHune u orieHKa IPUMEHEHHUST COBPEMEHHBIX TEXHOJIOTUH B YMHBIX
MPOCTPAHCTBAX.
3agaun:
e AHanmu3 CyIIECTBYIOIIUX TEXHOJIOTUH M UX TPUMEHUMOCTH.
e IloaroroBka oT4era o MPOBEIEHHOM HUCCIIEI0OBAaHUH.
JlaboparopHas pabota 9. IIpe3eHTanus NPOEeKTHHIX padoT
Lens: [Ipe3enTanus pe3yabTaToB MPOCKTHBIX PAOOT M OOMEH OTIBITOM.
3agaun:
o [TloxroroBka mpe3eHTAIH TPOCKTA.
o IIpoBenenue npeseHTaUU Nepe ayAUTOPUEH.



3.5 TemaTuka KypcoBBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBsie npoekTsI (padoThl) HE MPETyCMOTPEHBI.

4. YyeOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE O0ecTrieYeHne

4.1. HopmatusHble 1oKyMeHTbI 1 OCThI

1. ®denepanbHbiil 3aK0H 0T 29 nekadbps 2012 roga No 273-d3 «O6 ob6pa3oBaHuu B
Poccuiickoit ®eneparnumy (C U3BMEHEHUSIMU U JTOTIOJTHEHUSIMH );

2. @enepalibHbIil  TOCYJApCTBEHHBI  00pa3oBaTENbHBI  CTAaHIAPT  BBICIIETO
oOpasoBanwus - OakanaBpuar 1o HarpasiaeHuto moarotoBku 09.03.02 MabopMaimoOHHbBIE CUCTEMBI
U TEXHOJIOTuH, yTBepkIAeHHbIH IIpukazom MunucrepcrBa obpasoBanust u Hayku P® or 19
centsa0psa 2017 r. N 929 "O6 yrBepxkaenuu QenepanbHoro... Pegakius ¢ usmenenusmu N 1456
o1 26.11.2020;

3. [Tpuxa3z MunucrepctBa oopasoBanus u Hayku P® ot 05 anpenst 2017 r. No 301
«O0 yrBepxkaenuu [lopsiika opranu3aiyiv U OCyIIeCTBICHUS 00pa30BaTeIbHOM AESITENbHOCTH IO
o0Opa3oBaTelNbHBIM MpOrpaMMaM BBICHIET0 00pa3oBaHUs — MporpamMmaMm OakajnaBpHara,
nporpaMMam CrHeluanuTeTa, IporpaMMaM MarucTparypsl.

4.2. OcHoBHasi JMTepaTypa

1. Crpamys, lO. II. Texuuueckue cpecTBa aBTOMATU3ALUMHU U YIIPABJIECHUS Ha OCHOBE
[IoT/IoT : yue6noe mocodwme / FO. I1. Crpamyn. — Cankrt-IlerepOypr : Jlans, 2020. — 76 ¢. —
ISBN 978-5-8114-5018-3. — TekcT : »neKTpoHHBIH / JlaHb : 3IEKTpOHHO-OMOIHMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/143701 (narta obpamenus: 21.03.2024). — Pexum
JIOCTYIIA: ISl aBTOPHU3. TI0JIb30BATEINICH.

4.3. JlomoaHuTeNbHAs JHUTepaTypa
JlononHuTENBHAS IUTEPATYpPaA HE MPETYCMOTPEHA.
4.4, JJIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCyPChl

30P pa3pabatbiBaeTcs.

4.5. JIuneH3nonHoe u CBOOOJAHO pacHpocTpaHsieMOe MPOrpamMMHOe
o0ecrneueHue

Visual Studio.

4.6. CoBpeMeHHBbIEe npodgeccuoHabHble  0a3bl  JaHHBIX H

HH(OpPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

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

5. MaTtepuajibHO-TeXHUYeCKOe o0ecriedeHne

® 21.]'[5[ MMPOBEACHUA JICKIMOHHBIX 3aHATHI HCIOJIB3YIOTCA KOMIIBIOTEP U IIPOCKTOP



JUTSL UCTIOJIb30BAaHUS JIEKIIMOHHOTO MaTepuaia B (popme Mpe3eHTAMOHHBIX CIaliI0B.
* KomnbroTepHslii kjacc (He MeHee 15 MOocalo4HBIX MECT) C YCTAHOBJICHHBIM
POrpaMMHBIM 00€CTIedeHUEM IS TIPOBEACHUS Ta00paTOPHBIX PaboT.

6. MeToguyeckue peKoMeHaaluu

6.1. MeToauyeckue PpeKOMeHIAUMH IS MpenojaBaTeyiss IO
OpraHu3anuuodyYeHus

JIeKIIMOHHBIE 3aHATHS TMPOBOJIATCA B COOTBETCTBHH C COJCP)KAHMEM HACTOSIIEH
paboueii mporpaMMel.

JlaboparopHbeie paboTel MO aucHUILIUHE «/ICTIOTHUTENbHBIE MEXaHU3MBl YMHBIX
MPOCTPAHCTB» OCYIIECTBIACTCS B (HOpME CAMOCTOSTEIBLHOW TPOPAOOTKH TEOPETHIECKOTO
MaTepuaiga CTyJICHTAMH; BBITOJHCHUS TIPAKTHYECKOTO 3aJIaHus; 3allUThl TIPEIOJIaBaATEIIO
naboparopHoit paboThl (3HAHWE TEOPETUYECKOrO0 MaTepHalia W BBITOJHEHHUE IMPAKTHYECKOTO
3aJIaHus ).

[lpu mpoBeneHHM KOHTPOJBLHOW TOYKH OOYYalOIIUEecs HE MEHee 4YeM 3a HEIeIro
UHPOPMHUPYIOTCS 00 STOM U UM BBIIAETCSI CIIMCOK BOMPOCOB ISl MOJITOTOBKH K KOHTPOJIBHOM
pabore.

6.2. Meroauueckue YyKa3aHus [JIs1 O00Yy4YalOIIUXCS MO OCBOEHUIO
AU CUUITHHBI

[Tocenienue NEKIMOHHBIX 3aHATUI SBISETCS 00s3aTeNbHBIM. [IPOMYCK JIEKITMOHHBIX
3aHATUNA 0e3 YBaXUTENbHBIX NpUYMH B o0beMe Oonee 40% oT oOmEero KoiauuecTBa
MPEeyCMOTPEHHBIX y4eOHBIM IUIAHOM Ha CEMECTp JIeKIU BliedeT 3a COOO0N HEBO3MOKHOCTh
aTTeCTaluu 110 JUCHUIIJIMHE, TaK KaK 06y‘-I&IOHIHI>iC§[ HEC Ha6HpaeT MHWHUMAJIBHO JOIMYCTUMOI'O AJId
MOJyYeHUsI WTOTOBOM aTTecTallid 10 JWCIUIUIMHE KOJHMYECTBa OalJIoB 3a TIOCEIICHHE
JICKIOUOHHBIX 3AHSTHH.

I[OHYCKaeTCﬂ KOHCIICKTUPOBAHHUE JICKIIMOHHOI'0O MaTtepuajla IMNMUCbMCHHBIM WJIHU
KOMIBIOTEPHBIM CIIOCOOOM.

PerynspHas mpopaboTka Marepuana JEKIMH MO KaXKIOMY paslely B paMKax
MOJATOTOBKUA K MPOMEXYTOYHBIM M UTOTOBBIM (pOpMaM aTTECTAlUU, a TaKXKe BBIMOTHEHUE U
MOJTOTOBKA K 3alluTe Ja00paTOPHBIX padOT MO AUCIUILIAHE SBISETCS OJAHUM M3 BaXKHEHIIMX
BUJIOB CAMOCTOSITEIIbHON PabOThI 00YUYarOIIerocsi B TCUCHUE CEMECTPA.

7. ®OH/I OLIEHOYHBIX CPEJICTB

7.1. MeToabl KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHA

B PE3YIbTATC OCBOCHUA NUCHUIIIINHBI (MO,Z[YJBI) (I)OpMI/IpyIOTCﬂ cileayromiass KOMIICTCHIIUA:

KO]:[CI([)éITeH B pe3yJsibTate ocBoeHUs1 00pa30BaTe/bLHON MPOrpaMMbl 00y4aroLIUIicA
HOJIKeH 00/1a1aTh
UH
IK-1 Criocoben pazpabaTbiBaTh TpeOOBaHUS W IMPOEKTUPOBATh MPOTPAMMHOE
obecrieueHue




IIK-6

Cnioco6eH npeoTBpamiaTh MOTEPH U MOBPEKACHUS JaHHBIX

7.2.

IIkaja 1 KpUTEePUH OLIECHUBAHNUS Pe3yJIbTATOB 00y4eHHUs

(I)opMa l'[pOMC)KyTO‘lHOﬁ aTTeCTalluM: 3a49€eT

[IpomexyTouHas artecTanus 00y4aromuxcs B popme 3auéta MPOBOAUTCS 0 pe3ybTaTaM

BBIMIOJTHEHHSI BCEX BUIOB yueOHOW paboThl, MPEeayCMOTPEHHBIX y4EOHBIM IUIAHOM MO JaHHON

JUCHUILIMHE, ITPHU 3TOM YUYHUTBIBAOTCA PE3YJIbTAThI TCKYIIETIO KOHTPOJIA YCIIEBACMOCTH B TCUCHHUE

ceMeECTpa. OHCHKa CTCIICHU NJOCTHXXCHUA O6y‘IaIOIHI/IMI/ICH IUIAHUPYCMBIX PC3YJIbTATOB O6yLIeHI/I$I

o AWCHUIUIMHE IMPOBOAUTCA HNPCIOAaBaTCICM, BCAYIIHUM 3aHATHUA MO JUCHUIINIMHC MCETOJIO0M
E)KCHepTHOf/i OLCHKH. IIo utoram HpOMC)KyTO‘IHOﬁ arTeCTaguy 110 JUCHUIIIMHE BBICTABJIACTCA

OLICHKA <«BadTCHO» UJIN «HC 3a4TCHO».

K HpOMC)I(}ITO‘IHOﬁ arreCTaluu JOITYCKAar0TCA TOJIBKO CTYACHTDI, BBIITOJHHUBIINEC BCC BU/IbI

yueOHOI paboThl, MPeAyCMOTPEHHBIE paboueil mporpaMMon 1o AucHuIuinHe «VcnoaHuTensHbIe

MCXAaHU3Mbl YMHBIX ITPOCTPAHCTB»

Mlxana
OLleHUBaHUA

Onucanue

3aureHo

BrinosHeHs! Bce BUABI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC y‘le6HbIM IIJIaHOM.
CTy,Z[eHT ACMOHCTPUPYET COOTBETCTBUC 3HaHPII>i, YMeHHﬁ, HaBBIKOB
INpUBCACHHLBIM B Ta6nnuax IMMOKa3aTejisiM, OIICPpUPYyCT HpI/IO6peTeHHHMI/I
SHAHWAIMU, YMCHUSAMU, HABbIKAMH, IPUMCHSACT UX B CUTYyallUAX MOBBIIIICHHOM
CJIOZKHOCTH. HpI/I 9TOM MOTI'YT OBITh AOIMYHICHbBI HE3HAYHUTCIIBHBIC OH_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUS IMPU AHAJIUTUYICCKUX OICpalUiIX, IIECPEHOCE 3HaHUI
u yMeHI/II\/’I Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

He 3aureno

He BbimosiHeH onuH mnu Oojiee BUAOB y4eOHOH paOOThI, MpeayCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYAEHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HAaBBHIKOB NPUBEAECHHBIM B TaOJIMIaX MOKa3aTelsM, JOIYCKaroTCs
3HAYUTEJIbHbIE OIIMOKH, IPOSIBIAETCS OTCYTCTBUE 3HAHUN, YMEHUN, HAaBBIKOB
10 psAJly MOKa3aTesied, CTYJIEHT UCIIBIThIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS IpU
ONEpPUPOBAHNY 3HAHUSAMHU M YMEHUSMU IIPH UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

7.3.

OueHoYHbIE CPpeACTBA

Bomnpocsl k 3auery

1.

a s wn

Yto MNpEaACTaBIAKOT coboit YMHBIC IMTPOCTPAHCTBA U KAKMEC OCHOBHBIC KOMIIOHCHTBI OHU

BKJTFOYArOT?

Kaxkwe ocHOBHEIE IMPUHOUIIBI JICKAT B OCHOBC YMHBIX HpOCTpaHCTB?

Kakne COBPCMCHHBIC TEXHOJOTMHN YaCTO IMMPUMCHAIOTCA B YMHBIX HpOCTpaHCTBaX?

B gem cocTout POJIb UCITIOJTHUTCIIBHBIX MEXAaHU3MOB B YMHBIX HpOCTpaHCTBaX?

Kakune

TCXHOJIOTHH nporpaMMHupOBaHuAd MMPUMCHATIOTCA JJIA YIIpaBJICHUA

HCIOJIHUTEIHLHBIMU MEXaHU3MaMU?

Yro takoe [0T 1 Kak OHO UCIIOJIB3YETCSI B YMHBIX IIPOCTPAHCTBAX?




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Kakue MeTonpl aHamm3a HPOU3BOAUTEIBHOCTU HCIOJHUTENIBHBIX MEXaHU3MOB BbI
3HaeTe?

Kakue crparernu onTuMHU3alMd MOXXHO TPUMEHUTH JUIsS yBeTU4eHUs 3 (HEeKTHBHOCTH
YMHBIX IPOCTPAHCTB?

Kak ocymiecTBisieTcss MHTErpansl pasiMYHbIX MH()OPMAIMOHHBIX CHUCTEM B YMHBIX
IpocTpaHcTBax?

Kakue Meronpl obOecriedeHuss O€30MACHOCTH [JaHHBIX INPUMEHSIOTCS B YMHBIX
IpocTpaHcTBax?

Yro o3Ha4yaeT KOH(PHUIEHIMAIBHOCTh JaHHBIX M Kak €€ O00eClHe4YuTh B YMHBIX
IIPOCTPAHCTBAX?

Kakue s3bIKM MpOrpaMMHMpOBAaHUSI Yallle BCETO MCIOJB3YIOTCS I pa3padoTKu
MCIIOJIHUTEJIbHBIX MEXaHU3MOB?

Kakue OcHOBHBIE 3Tanbl MPOEKTUPOBAHUS APXUTEKTYpPbl YMHBIX IIPOCTPAHCTB BbI
MOJKET€ BbIJIEIUTh?

Kakue mpuHIUIBI MUKPOCEPBUCHON apXUTEKTYphl MOTYT OBbITh IPUMEHEHBI B YMHBIX
npocTpaHcTBax?

Kakue komnonentsl cucremsl [oT MoryT ucnonb3oBathes A cOopa JaHHBIX B YMHBIX
IIPOCTPAHCTBAX?

Kakue MHCTpYMEHTBI M TEXHOJOTUU IPUMEHSIOTCS Il TECTUPOBAHMUA M OTIAAKU
IPOrPaMMHBIX PELIEHUI B YMHBIX IPOCTPAaHCTBAX?

Kakue wmeTonapl aHamu3a NPOU3BOAUTEIBHOCTH Bbl MPUMEHSUIM IpU pa3paboTke
UCTIOJIHUTEJIbHBIX MEXaHU3MOB?

Kak MOXHO ONTHMHU3UPOBaTh PAa0OTy MCIOJHUTEIbHBIX MEXaHU3MOB Ha YpPOBHE
anmapaTHoro odecrneueHus?

Kakue TeXHOJIOTUN U TPOTOKOJIBI UCIIONB3YIOTCA ISl B3aUMOAECHCTBHSI KOMIIOHEHTOB B
YMHBIX IpOCTpaHcTBax?

Kakue meroapl obecrieueHusi 0€30MaCHOCTH JAHHBIX MOTYT OBITH NMPUMEHEHBI IpPU
nepenave nHopmanuu Mexay ycrporcrsamu [oT?

Kakue wMepbl MOXXHO TMpHUHATH M 3alIUThl  JAHHBIX M o0ecHeueHus Hux
KOH(UIEHIIMAILHOCTH B YMHBIX ITPOCTPAHCTBAX ?

Kakue nmpuHUIMIBI CTPYKTYpHUpPOBaHMS MPOEKTa B 00JACTH YMHBIX NMPOCTPAHCTB BbI
IIPUMEHSUIN B CBOEU MTPaKTUKE?

Kakune TexHOI0ruu Bbl MCCIEI0BAIM B 00JIACTH YMHBIX IPOCTPAHCTB U KAKUE BBIBOBI
CZEJIAJIA U3 3TOTO MCCIIEN0BaHUA?

Kakue meroapl TeCTHMpOBaHUS Bbl NPUMEHSUIM TNpPU Pa3pabOTKE HCIOIHUTEIbHBIX
MEXaHU3MOB?

Kakue npaktuyeckue npuMepbl HHTETpallMK pa3iMyHbIX WH(GOPMAIIMOHHBIX CUCTEM B
YMHBIX MIPOCTPAHCTBAaX Bbl MOXKETE MPUBECTU?

Kakne ™meronpl mmugppoBaHUs MaHHBIX MOKHO HCIIOJIB30BaTh Ui OOecredeHus
0€30I1aCHOCTH B YMHBIX MPOCTPAHCTBaX?

Kakue acrekTbl NMpPOEKTUPOBaHMS YMHBIX HPOCTPAHCTB OTJIMYAIOTCS MpHU paboTe C
MOOWJIBHBIMU yCTpOCTBaMuU?

Kakue BBI30BBI U TPYJHOCTH MOTYT BO3HHUKHYThH IMPH Pa3pabOTKe HCHOIHUTEIbHBIX
MEXaHU3MOB JIJIsi OOJIBIITNX YMHBIX POCTPAHCTB?

Kakune TexHonmorum aHamuza OOJBIIMX JaHHBIX MOTYT OBITh HNPHUMEHEHBI B YMHBIX
MPOCTPAHCTBAX?



30. Kakve TeHIEHIIMM W MHHOBAIMM MOXXHO OXHJIAaTh B OOJIACTH YMHBIX IPOCTPAHCTB B
OJIvKanIe ToabI?



