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1. Ilepeuyensn

IJIAHUPYEMBbIX

pe3yJbTaToB

o0y4yeHUs1 TIO

AMCHMILINHE,

COOTHECEHHBIX C IUIAHMPYEMbIMH pe3yJabTATAMH OCBOEHHSI 00pa30BaTeJIbHOMH

nporpamMmmal
Kon B pe3yabrate u3ydyeHusi AMCHUILIMHBI 00yYAIOIINECs TOAKHbBI:
KOMIIEeTeHIIN T Conepskarme
u3 YII u stan P
. KOMIIETCHIM U 3HATH YMeThb BJIAIETH

(popmupoBanns
- OCHOBHBIC TEPMHUHEL, | - HOPMAIH30BHIBATE
TIPUHIMIIB ¥ IOHATUSL | TIPHUKJIaJHbIC 331241
(onpenenenus u B TEPMUHAX
MIPaBIIIbHOE CHCTEMHOT'O aHaJIN3a,
MIPUMECHEHHE yTIpaBICHUS 1
TIPUMEHEHHE) B 00paboTkn - HaBBIKAMH
00J1aCTH CTaTUCTHUKH, nndopmanmy; MPUMEHEHUS METOIOB

CHCTEMHOI'0 aHaIIU3a,
YIIpaBIEHUs U
00paboTKu
uHpopmanumy;

- TCOPETHYCCKHE
OCHOBBI CHCTEMHOTO
aHaJM3a, MPUHATHS
pelieHui, peeHus
3a]1a4 ONTUMH3ALIH,
METO/IOB yIPABJICHUSI
JMHAMHYECKAMHU
cHCTEeMaMH U
TEOPETUYECCKHE OCHOBBI
WCCIIEJOBAaHUM B 3TUX
00acTsx;

- MOJIEJTH, METO/IBI U
cpexacTBa coopa,
XpaHEHHUs, Iepeaavn 1
00pabOTKH JaHHBIX C
HCIIOJIb30BAHUEM
WH(POPMAITMOHHBIX
TEXHOJIOTHM;

- OCHOBHBIE METO/IbI
HCcCIeJOBaHUM B
00J1aCTH CUCTEMHOTO
aHalin3a, ynpaBJICHUA U
00paboTKu
HHpOpMAINY;

- COBpEMEHHEIE
MIPOTPAMMHO-
anmnapaTHbIe CPE/ICTBA
U HOBEMIINe
JIOCTIDKEHHS B cdepe
npodeccnoHaTbHOM
JICSITETIbHOCTH;

- OPSIIOK PEIIEHHSI
P KOHKPETHBIX
MPaKTUYCCKUX 3a]1a4,
JUTSL psijia TIPEIMETHBIX

- IPUMEHATH METOIBI
CHCTEMHOI'0 aHaIU3a,
YIPaBJICHUS U
00paboTKU
HH)OpPMAINH B
TEOPETUICCKUX U
IKCIEPUMEHTAITBHBIX
HAYYIHBIX
HCCIEIOBAaHUSAX U
[IPY PEIICHUU
KOHKPETHBIX
MPaKTHYECKHX 33724
B cepe
npodecCUOHATBHOM
JICSITETTBHOCTH;

- IPUMEHSATh
COBpPEMCHHBIC
MIPOTPaMMHO-
anmnapaTHbIe
CpencTBa u
HOBEHIINE
JOCTHKEHHUS B
obmacTu
uH(pOopMaLMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, CUCTEM
ABTOMATH3UPOBAHHOT
0 MPOCKTUPOBAHUS U
KOMIIOHEHTHOM 0a3bl
INEKTPOHUKH [IPU
petieHnu
TEOPETHYECKUX U
MPUKJIAHBIX 33/1ad,
CBSI3aHHBIX C
MPUMCHCHHEM
CTaTUCTHYECKUX
METOJI0B, METOI0B
CHCTEMHOT'0 aHaJIN3a,
yIpaBICHUS U

obuacreii, CBsI3aHHBIX C | 00pabOTKH
aBTOMaTH3alneH nHpOpMAIHH.
MIPOLIECCOB YIIPABICHUS | - IPOBOINTH

u 00paboTKH TeopeTHIeCKue U
nHdopmamu B 9KCIIEPHMEHTAJIbHBIC

CHCTEMHOI'0 aHAJIN3a,
YIpaBIEHUs U
00paboTKH
nHpopManuu npu
peIIeHIH KOHKPETHBIX
3aa4 B cepe
npodeccroHaNbHON
JIESITEIbHOCTH, B TOM
YKCIIe B HAYYHBIX
MCCIIeJOBAHUSX, 3a/1a4
pa3paboTKu u
MPOEKTUPOBAHUSI
MPOrpaMMHO-
TEXHUYCCKOI'O
obecrieueHust
aBTOMATH3HPOBAHHBIX
CHCTEM, BKJIIOYAst
aBTOMATH3UPOBAHHEIC
CHCTEMBI yIPaBJICHUSI
TEXHOJIOTUYECKIUMHU
MPOLIECCAMH.

- HaBBIKAMH
pa3paboOTKU CUCTEM
YIIpaBIEHUs Ha OCHOBE
METOJIOB CHCTEMHOT'O
aHaJiu3a U yrpaBJICHUA
B cpenax
MPOCKTHPOBAHUS
COBPEMEHHBIX CHCTEM;
- HaBBIKAMH TIOUCKA
aKTyaJlbHOU
HHPOPMALINH 110
CHUCTEMHOMY aHaJIH3Y,
METOJIaM U CpeCTBaM
YIIpaBIEHUA U
00pabOTKK JAHHBIX U
MMPOBEACHUN HAYYHBIX
UCCIIeIOBaHUH B
JIaHHOH 00J1aCTH.




Kon

B pe3yabTaTe H3y4eHUss AUCHUIIJIMHBI oﬁyqaloumem JOJIZKHbI:

KOMIIeTeHIIUH
u3 YII n 3Tan
eé
¢opmupoBanus

Conep:xanue
KOMIIETCHIIMH

3HAThb YMETH BJIaaeTh

TEXHHUYCCKUX
CUCTEMaAXx.

HCCIIeIOBAaHUS B
00JIaCTH CHCTEMHOTO
aHaJIM3a, yIPaBICHUS
u 00paboTKH
“H(pOPMAIINH C
UCIIOJIb30BaHUEM
COBPEMEHHBIX
METOJI0B
UCCIIEZIOBAHUS U
MH)OPMaIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

JIMCHUTUIMHBI
MPEALIECTBYIOIINE W3YYECHUIO
U CITUATIIINHEI, pe3ybTaThl
OCBOCHHSI KOTOPBIX HEO0OXOIMMBI
s OCBOCHMUS TAaHHOU
JTIACIUTIINHEL.

(TIpaKTHKH),

Metozabl 00paboTKH pe3yIbTaTOB MHKEHEPHOTO
sKcriepuMenTa, HayuHo-uccienoBaTenbckast IpakTuka

JUIsL
OCBOCHU

Jucuuminael  (MPaKTUKH),
KOTOPBIX  PE3YJIbTaThl
JAHHOW  JUCHUIUIMHBI  OyIyT
HEO0OXOIUMBI, KaK  BXOJIHbBIC
3HAHUS, YMEHUS U BIAJACHUS IS
WX U3yYCHUS.

Hayunas nesiTenbHOCTb, HampaBi€HHas Ha IOATOTOBKY
aucceprauu K 3amute, IloarotoBka mnyOnukauui u
(unn) 3adBOK Ha MATEHThl Ha M300pETEHHMs, IOJIE3HbIE
MOJIeNIM, TPOMBIIIJICHHbIE 00pa3lpl, CEIEKLUOHHBIE
JOCTUXKEHHs, CBUJETENIbCTBA O  TOCYJapCTBEHHOMN
perucrpanuu IIpOrpaMm TUISL JEKTPOHHBIX
BBIUMCIUTENbHBIX MalIUH, ©0a3 JaHHBIX, TOIMOJOTUN
UHTETPAJIBHBIX CXEM

3. O0beM OHUCHHUILIMHBI

B 3a4Y€THLIX €JIMHHIOAX ¢ YKa3aHHEM KOJIHYECTBA

aKajJieMU4ecKHX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aronierocsi ¢
npenojaaBarejeM (Mo BUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy

o0yuaroierocst
OO6muii 00beM TUCIUILIMHEI B 3.€. /dac: 4 / 144
Bupbl 3aHATHIT, HX TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOI

®dopma padoThI
oﬁyqpe}mﬁ Jexuun JlabopaTopusbie | IlpakTuyeckue CamocrosiTesibHAS o0y4arouierocs ¢
paboTeI 3aHATHS pabora npenoaaBare/iemM

(uac)
ouHas 0 0 35 109 51




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan

Cemecmp: 4

O0BeM JUCHUIUIUHBI B CEMECTpE 3.€. /9ac: 2/ 72
dopma NpOMEKYTOYHOM aTTECTAUU: 3a4ET

Buabl 3aHsiTHH, HX TPY10EMKOCTBD (4ac.) O0bemM KOHTAKTHOM padoThI
JleKunn JlaGopaTopHbIe IIpakTnyeckue CamocTosiTe1bHAs 00y4aIoIIerocs ¢ NpenoaaBaTesieM
padoThbI 3aHATHS pabora (4ac)
0 0 17 55 25

IpakTuyeckue 3ansitus (174.)
1. Pasgen 1. CucreMHBblii aHAJM3 M CUCTEMHBbIH NMOAXO0J NMPH pellleHHH 3a1a4 B
CJI0KHBIX cucTeMax {padora B majbix rpymnmax} (34.)[4,8,11,12,13] Tema 1.1.
OrnpeneneHus U CBOMCTBA CUCTEM
-[TloHsiTHST O CHCTEMHOM MOAXOJE W CHUCTEMHOM aHanu3e. llonaTtuiiHblld anmapar
TEOpPUU CUCTEM. BbIfieieHue CUCTEeMBbl U3 Cpeibl, onpenesieHue cuctembl. CUCTEMBI U
3aKOHOMEPHOCTH WX (YHKIIMOHMPOBaHUS W pa3BUTHA. [loHATHE CIOKHON CUCTEMBI.
JlecKpUNTUBHBIE U KOHCTPYKTUBHBIC OMpeiesieHus cucTeMbl. [IpelcTaBieHue CUCTEMBI
€€ CEMaHTHYECKOM MOJCNIbI0. YpaBHEHUs] HAOJIOJCHHS U COCTOSIHUS CJIOKHOMU
JTUHAMHUYECKOM cucTemMbl. CBOMCTBA CIIOXKHBIX CHUCTEM: ILIEJIOCTHOCTh U UJICHHMMOCTb,
CBSI3BHOCTb, CTPYKTYypa, OpraHu3als, HHTEIPUPOBAHHBIC KayecTBa YMPaBISIEMOCTb,
JOCTHKUMOCTb, Ha0JI10/1aéMOCTh, YCTOMYHNBOCTb.
Tema 1.2. Moaenu cucteM U UX KiacCuUKaIms
-[/TlocTaHOBKa 3ajJad CHUCTEMHOIO0 MOJCJIUPOBAHUSA: CHCTEMAa M €€ 4YacTH,
JEKOMIIO3UIIUSI, arperupoBaHue, koopauHanusa. I[Ipumepbl 0OBEKTOB, TPEOYIOMINX
CHUCTEMHOT0 MOAX0/a K MOJICTTUPOBAHUIO.
-LIMopgemun mnoxacucteM. Kiaccmyeckne MeTOIbl aHajlIM3a MOJACIICH ITOJACHCTEM,
MIPOIIECCOB B TMOACUCTEMAX U CHUCTEMaxX, COCTOSIIIMX U3 MHOTHX MOACUCTEM. MeTobI
aHaju3a yCTOMYMBOCTH, OIEHKA KayeCcTBa M CHUHTE3 OoibIIuX cucteMm. [IpobieMbl u
METOJbI COKpAIICHUS Pa3MEPHOCTU MOJieied OOJBIINX CUCTEM, METOJbI YaJeHUS
MEPEMEHHBIX, TCOPUHU KECTKUX CUCTEM.

-[JCraTtuueckue, JTUHAMHYECKHUE, KOHLENTYyaJIbHBIC, TOIIOJIOTUUECKHUE,
dbopmanu3zoBaHHbIe , MHOOPMAIIMOHHBIC, JIOTUKO-TUHTBUCTHYECKHUE, CEMaHTHYECKHUE,
T€OPETUKO-MHOKECTBCHHBIE, Mojenu.  VIMUTalMOHHBIE,  CTPYKTYpPUPOBAHHBIE,

HECTPYKTYPUPOBAHHBIE MOJEIU.
-[/ba3oBble MOJENM CHCTEM: MOJEIb «YEPHOrO SIIMKa», MOJEIb COCTaBa, MOJEIb

CTPYKTYPBL.
-[IMonenu nepapXxu4eCKux MHOTOYPOBHEBBIX CUCTEM.

-DECTGCTB@HHBIC, KOHOCHTYaJIbHBIC 1 HCKYCCTBCHHBIC, ITPOCTBLIC U CJIOKHBIC,




I[eJICHApaBIICHHbIE, IIeJeTNoiaraoiie, akTUBHbIE U TACCHUBHBIC, CTAOWUIBHBIE U
Pa3BUBAIOIINECS CUCTEMBI.

-[JCucteMsl B yCIOBHUSX HEOIPEACIICHHOCTH. J[€ETEpPMUHUPOBAHHOE M BEPOATHOCTHOE
OIIMCAHUE CUCTEM.

-[IMakpocucTeMbl: UX OCOOCHHOCTH, HPHUMEpPbI, WHTEHCUBHBIE W OSKCTECHCUBHBIE
IIEPEMEHHBIE.

2. Ilpopos:kenue pasgena 1 {paGora B maabix rpynmax} (44.)[4,8] Tema 1.3.
Merononoruu, 1 3a1a4d TEXHOJIOTUHA CUCTEMHOTO aHAJIN3a

-[1OCHOBHBIE THNOBBIE 3aJa4¥ CHCTEMHOI'O aHajiW3a: IHUArHOCTHUYECKUE, IPOTHO3HBIE,
oTmpeJielieHre CTpaTeruii B3auMOACHCTBUS, HCClIeIOBaHUE O0BEKTa, KOHCTPYUPOBAHUE
MOJIEJICH IPUHATHS PELICHUN U OPTaHU3alMOHHOTO B3aUMOJACHCTBU.

-[IIpenMeTr cucTeMHOro aHaiu3a. ba3oBble NPUHIUIIBI CHCTEMHOTO aHAIU3 -
OPUHIMIBI KOMIIJIEKCHOCTH, CUCTEMHOCTH. ba30Bble METOJMKH CHCTEMHOIO aHAJIM3a.
Otanbl CHCTEMHOIO aHalIM3a; AaHAJIW3 CUTYyallMd, IIOCTAaHOBKA II€JIeid, BBIpaOOTKa
pEelICHUH, peanu3anus PEUICHUM W OLECHMBAaHHUE pPE3yNbTaTOB. METOIbl OpraHU3alndH
skcnepTu3. OCHOBHBIE METONOJIOTMYECKHUE NIPUHIMIIBI aHANIN3a CUCTEM. Posib yenoBeka
B PELIEHUH 3a7a4 CUCTEMHOI'O aHAJIN3A.

-[JCymHOCTh CTPYKTYpHOTO aHajgu3a CHUCTeM. MEeToAoIorus HepapXU4eCKuX
coaepxkarenbHbix Mojaeneid. Meromonoruss IDEF0O. CylHOCTh JIOTHYECKOTO aHau3a.
Mertoaos0rum MocTpoeHus AepeBa ueneid. MeToaoiorust anajins3a uepapxuid.
-[IToHATHE TEXHOJOIMU CUCTEMHOro aHanu3a. CHenuanu3upOBaHHBIE TEXHOJIOTHU:
CASE-Texnonoruun pazpaboTku UHOOPMAITMOHHBIX CUCTEM, TEXHOJIOTUU
PEUHXUHUPHUHTA OW3HEC-TIPOILIECCOB, TEXHOJOTHU TMPOEKTUPOBAHUS TEXHUUYECKHUX
CHUCTEM.

-[ICtpykTypa cHCTEMHOro wuccienoBanus. IIpouenypbl JOE€KOMIIO3WLIMM, AaHAIIN3a,
CUHTe3a U arperupoBanus. [loHsTHE TPOOIEMHON CUCTEMBI.

-[IMetonpl nekoMmno3unuu cucteM. Jlekommnosunus uenu. IIpumeHeHue craHIapTHBIX
OCHOBAaHMI I€KOMMNO3UIMU. METO1bl KOMIO3UIIUU CUCTEM.

-[lenenonaranue B cucTteMHOM aHanu3e. CrpykrypupoBanue nenu. IIponenypa
BbIOOpa B CUCTEMHOM aHayin3e. MeTo/ibl KaYECTBEHHOTO OLIEHUBAHUSI CUCTEM. MeTo bl
rpynmnoBoro Bei0Opa. Meroa u nporeaypsbl paHXHUpOBaHUS

-[Ipa3paboTka 1 0TOOp CTpaTEeruii, MyTeH, albTEPHATUB PEIICHUS MPOOIEM yIIPaBICHUS
u 00paboTKu WHGOPMAITNH; BEISIBIICHUE U aHATU3 3HAYUMBIX (DaKTOPOB MOTPEOHOCTEH B
pecypcax W mpoleccax; MOCTPOCHHE CHCTEMHBIX Mojejei; o0paboTka pe3yibTaToB
MOJEIUPOBAHUS.

-[JPa3paboTka u 0TOOp CTpaTeruii, myTe, albTepHATHB PElIeHHs MPOOJIeM YIIpaBICHUs
1 00paboTKH MH(OPMAIINK; BBISIBIICHUE U aHAJU3 3HAUUMBIX (DaKTOPOB MOTPEOHOCTEN B
pecypcax W Tpolieccax; MOCTPOEHHE CHUCTEMHBIX Mojelel; 00paboTka pe3ysbTaToB
MOJENUPOBAHUS

-[IN3mepenne cucrem. OLEHHBAaHWE CHCTEM B YCIOBHUSX OIPEIEIEHHOCTH U
HEONPEAECICHHOCTH.

3. Paznmen 2. MeTroabl ONTHMHU3ANNH U UX IPUMEHEHHE B PelIeHUH 32/1a4



yIpaBJeHUs U NPUHATHS pewieHui {padora B maabix rpynnax} (64.)[6,7] Tema
2.1. O6mas nmocraHoBKa 3a/1a4 ONTUMH3AIMH U UX Pa3HOBUIHOCTH.
-[JONTUMUBAIMOHHBIA TOAX0J K MpoOjeMaM YIpaBieHUS W TPUHATUS PEHICHUMU.
[Iprmeps! TpUMEHEHUS.

-[Jlonyctumoe  MHOkecTBO W neneBas (Qynkuua. Dopmbl  3ammcu  3amad
MaTeMaTU4EeCKOI0 MPOrPAMMHUPOBAHHS.

-[IKnaccudukanus onTUMHU3aIUMOHHBIX 3a1a4. OJHOMEPHAs U MHOTOMEpHAasi, yJIOBHas
u OesycinoBHas ontumuzauug. OJHOMEpHass U MHOTOMEpHas ONTUMHU3AIMsS. 3anadu
JMHEWHOrO TPOTPaMMHUPOBAHUS H HMX PAa3sHOBUAHOCTU. 3aJayd U METOJbI
CTOXACTUYECKOM ONTHMM3ALNH; AUHAMHYECKOTO, CTOXAaCTUYECKOr0, JHCKPETHOIO H
LEJIOYHUCIIEHHOTO TPOrpaMMHPOBAHUS, TPAHCIIOPTHBIE 33]1a4H.

Tema 2.2. CoBpeMEHHbIC YUCIIEHHBIE METO/Ibl PELICHUSI ONITUMHU3AIIMOHHBIX 3a1a4
-[1Knaccuduxaius YUCICHHBIX METOJOB O€3yCIIOBHO W YCJIOBHOW ONTHMHU3AIINH,
JIMHEVMHOTO MPOTPaMMUPOBAHUSL.

-[JCToxacThuueckue alropuTMbl pEUIEHUS ONTUMHU3AIMOHHBIX 3a/Ja4: HX CyTh U
KJ1accudukanus

-[IDBOJIIOLIMOHHBIE AJNTOPUTMBI: 00IIasg CXema, ONepalud MYTalUH, CKPEUIMBAaHUA U
otOopa. TUIOBbIE FTEHETUYECKHUE ATITOPUTMBI.

- lOnTumu3aIms poeM 4acTull, MypaBbUHAs ONTUMU3ALIUS M ONTUMHU3AIUS TYETUHBIM
poeMm.

-[1O0miee mpeAcCTaBICHHE O JPYTUMX MOMYJSIIIUOHHBIX alnroputMmax. bakrepuanbHas
ONTUMHU3AIMS, ONTUMHU3ALMSI HAa OCHOBE MCKYCCTBEHHBIX HWMMYHHBIX CHCTEM.
AJITOPUTMBI TPABUTAMOHHOTO M 3JEKTPOMATrHUTHOTO IIOMCKA, 3BOJIOLMU pa3yMa,
rapMOHMUYECKOro  noucka. CaMOOPraHM3YIOIIMMCA  MWIPALMOHHBIA  AJITOPUTM.
AJITOPATMBI PACCESTHHOTO ITOMCKA U IPOKJIAJAKHU ITyTEH.

4. Paznea 3. BeposiITHOCTHO-CTATHCTHYECKHME MOJeJIH, METOAbl U TEXHOJOrHU
o0padoTku uHpopmanuu {padora B Majabix rpynnax;} (44.)[5,8] Tema 3.1. Teopus
BEPOSATHOCTEN U BEPOATHOCTHBIE MOJIENU. BEPOATHOCTHO-CTATUCTUUECKHAE MOJIEIIH.
-[1YcnoBus npuMeHEHUs BEPOATHOCTHBIX MOJEIIEH.

-[IBeposiTHOCTHBIE MO/IENIM BHUJIA CITYyYaHHBIX COOBITUMN, BETUUYNH, BEKTOPOB U (DYHKIIHIA;
UX OCHOBHBbIE (YHKIIMOHAJbHBIE W  YHCIOBBIE  XApAaKTEPUCTHKH, TPABUIIA,
npeoOpa3oBanus. [IpenenbHbIe TEOPEMBI TEOPUU BEPOSITHOCTEH.

Tema 3.2. MaremaTuueckasi ¥ IPUKIIAIHAS] CTATUCTUKA U CTATUCTUYECKUE MOJIEIH.
-[JOcHOBHBIE ONpEEICHUs U MOHATHUS CTATUCTUKU. OCHOBBI TEOPUU OIICHUBAHUSI.
HenapameTrpuueckue u napaMeTpudeCKue METO bl OLICHUBAHMUSL.

-[ITeopust KOpPPENSALUUOHHOTO, PETPECCUOHHOTO, (PAKTOPHOIO, IUCHEPCHOHHOTO U
CIIEKTPAJIBHOTO AaHAJIM30B 10 BBHIOOPOUYHBIM JaHHBIM. OCHOBHBIC TOHATHS U METOIBI
MPOBEPKHU MAPAMETPUUECKUX U HEMAPAMETPUIECKUX, TPOCTHIX U CIOKHBIX TUIIOTES.
Tewma 3.2. CtaTuctudeckas Teopusi HHPOPMallMOHHO-U3MEPHUTEIbHBIX CUCTEM.
-[IIpoxoJeHHE CIIy4yalHbIX CHUTHAJOB 4Yepe3 JIMHENHble uenu. OnTuMalibHas U
aganTuBHAs QUIBTpAITHS.

-[I3mMepenust B yCIOBUSX OMEX. MeTol MAaKCUMAJIbHOT'O MPaBIOTOI00MS.



-[13amaun, pemaeMble MyTEM CTATUCTUYECKONM OOpPaOOTKM MHOTOKPATHBIX OTCUETOB.
[IpoBepka  craructuueckux  runore3. Kpurepun  cornacus.  MccnemoBanue
3G(HEKTUBHOCTH KPUTEPUEB OIEHKH BUJA 3aKOHA pPACTIpEeiCHUs ClIydailHON
BEJINYMHBI

Tema 3.4. HeueTkne Moaenu u BRIBOABI. Xa0THUECKHUE MOAEIN. DpaKTaabHbIE MOJIEIIH
-[IHeueTkne mHOXecTBa W moHATHS. OCHOBHBIC OmpeneicHUs. TUIOBbIE (DYHKITUN
MPUHAIJIEKHOCTA U OCHOBHBIC OIEpAIlMM HAJ HEYETKMMU MHOXkecTBaMH. Heuerkue
OTHONIECHHUSI W OMNepanud HaJ HUMU. HeyeTkue W JMHTBUCTUYECKHUE TEPEMEHHBIE.
Heuetkue BbicKa3biBaHUs U HeueTKUe Mozenu cucteM. [Ipumenenue dazzudukanuu u
nedasz3udukanyy npy pernieHruy 3aaa4 o0padoTKH JaHHBIX.

-[11eTepMUHHPOBAHHBIN Xaoc. XaoTHuecKkas nuHamMuka. [lIoHATHE aTTpakTOpa U TOUKHU

oudypkanuu. BoaHoBbBIE Mporiecchl TMHAMUYECKHX cucTeM. KonebaHust B HeTMHEHHBIX
cHUCTeMax. DJIEMEHTHI TCOPUH KaTacTpod.

-[I[TonsiTue ™Mopeneir npoOHOW pa3sMEpHOCTH, (paKTaTbHON pa3MepHOCTH. Mepbl
pa3MepHOCTH  MHoOrooOpaszuss W  mOpocTpaHcTBa:  be3ukoBuua,  Xaycnopda,
uH(popMaIMOHHBIE, KOpPEISUOHHbIE, JIsTyHOBA.

CamocrosiTesibHast padora (554.)
1. IoaroroBka K NPaKTHYECKUM 3aHATHAM {C 3JIeMEHTAMH 3JIEKTPOHHOIO
00y4eHus U AMCTAHIUOHHBIX oOpa3oBaTeJbHbIX TeXHOJIOTHA}
(454.)[1,2,3,4,6,7,8,11,12,13] YrnyOneHHOE M3yUE€HHE BBIHOCUMOTO Ha MPAKTHYECKHE
3aHATHS TEOPETUUYECKOT0 MaTepurara.
OueHka BO3MOXHOCTHU MPUMEHEHHUS TIOJIYYEHHBIX 3HAHUN HA NIPAKTUKE,B YACTHOCTH, CK
TEME HAyYHOU IUCCEepTALUU
OreHka BO3MOKHOCTU TPUMEHEHUSI COBPEMEHHBIX HOBEHIIMX JOCTHXKEHUM B 00JaCTH
obOecrieuennss WHOOPMAIIMOHHONW 0€30MacHOCTH TPH  pa3padOTKE U BHEIPEHUU
OpraHHU3allMOHHBIX, MPOTPAMMHO-TEXHMYECKUX M HHBIX CpPEICTB U MEp Ha
NPEANPUATUAX U OpPraHU3aALUIX
[IprMeHeHne MOTyYEeHHBIX 3HAHUM U OMbITA MPU PEIICHUN KOHKPETHBIX MPAKTUYECKUX
3a/a4 MO TEME JIUCCEPTALIUH.
A Takxe:
rocie OBJIAZICHUS HAY4HO-IIPEIMETHOMU 00J1aCThIO 3HAaHUU HAYyYUTHCS
npodeCCUOHANIbHO U3JIaraTh pe3ysibTaThl CBOMX HMCCIEAOBAHUN M MPEJCTABIATh UX B
BUJIC HAy4HBIX MyOJauKaui, UHPOPMAIMOHHO-aHATUTUHYECKUX MaTepUaJoB M
MpE3CHTALIU I
2. IloBTOpeHue W 3aKpelvieHHe NPOMICHHOr0 Y4e0HOro MaTepualia, a TaKikKe
NMOATrOTOBKA NpPe3eHTAIIMM W HAYYHO! CTATHU MO TeMe M3YYeHHOr0 Marepuajia u
CBSI3AHHBIX € HHM pe3yJbTATOB HAYYHBIX HCCJICAOBAHMHA  {TPEHMHI}
(104.)[1,2,3,4,6,7,8] IloBTOpCHME U 3aKpeIICHUE TIPOMICHHOTO y4eOHOro Marepuraa, a
TaK)Xe MOJIF0TOBKA MPE3EHTAlMA U HAYYHOM CTAaThU MO TEME M3YyUYEHHOr0 mMaTepuaia u
CBSI3aHHBIX C HUM PE€3YJIbTaTOB HAYYHBIX UCCJIE0BaHUMN



Cemecmp: 5
OO0beM MUCHUIITUHBI B CEMECTpe 3.€. /4ac: 2 / 72
dopma NMPOMEKYTOUHOU aTTeCTalMU: JK3aMeH

Buael 3ansTHI, NX TPYJ10€eMKOCTH (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlekun JlaGopatopHubie | IIpakTHuyeckue CamocrosiTe1bHasA 00y4aIoIIerocs ¢ MpenoaaBaTeieM
PaGoThI 3aHsATHS padora (uac)
0 0 18 54 26

IIpakTuyeckue 3ansitus (184.)
1. Paznen 4. Moaeau U MeTOAbI NPUHATHS pelieHuii {padora B MaJibIX rpynnax}
(44.)[5] Tema 4.1. ITocTaHOBKa 3a/1a4 MPUHSATUS PEIICHUN. DKCIIEPTHBIE METO/IBI.
-[ITTocTanoBka 3a7a4 npuHATHS perieHuil. Knaccudukanus 3agay npuHATUS peLIICHUN.
DTarnbl penieHus 3ajaad.
-[19KkcnepTHBIE TPONLEAYPhl. 3aayd OILICHHWBAHUS. AJITOPUTM JKCHEPTHU3BI. MeTobl
nojyueHus: sKkcreptHoit uHpopmaruu. [llkansl uW3MepeHui, METOAbl SKCIEPTHHIX
u3MepeHur. Meroasl ompoca JKCIEPTOB, XAPAKTEPUCTUKHU DKCIEPTOB. MeTosl
00pabOTKM 3KCIEPTHOM MH(POpPMALMH, OLIEHKAa KOMIIETEHTHOCTH JKCIIEPTOB, OLICHKA
COTJIACOBAHHOCTH MHEHHM 3KCIIEPTOB.
-[IMetonpl (hopMHUPOBaHHS MCXOJHOTO MHOKECTBAa albTepHATUB. Mopdosiornuyeckuit
aHamu3.
Tema 4.2. MeTo1bl MHOTOKPUTEPUAIBHOMN OLICHKH AJIbTEPHATHB
-[IKnaccuduxanus meronoB. MHokecTBa KOMIIPOMHUCCOB M COIJIacHs, MOCTPOEHUE
MHOKECTB.
-[J@yHKIUSA TOJE3HOCTU. AKCMOMATHYECKUE METOJbl MHOTOKPUTEPHAIBHOW OLICHKHU.
[IpsiMbIe METOJIbI MHOTOKPUTEPHAIEHON OLICHKU albTEPHATHUB.
-[IMeTonpl HOpMaNIM3alUU KPUTEPHEB. XAPAKTEPUCTUKH IPUOPUTETA KPUTEPHUEB.
[locTynupyemble NPUHLMIBL  ONTUMAJIBHOCTH  (PAaBHOMEPHOCTH, CIPABEJIMBOM
YCTYIIKH, IJIAaBHOTO KPUTEPHUS, JIEKCUKOTpa)UUECKHUIA).
-[IMetonpl anmpokcuManuu (yHKIMH ToJie3HOCTH. JlepeBbst pemenuil. MeTonabl
KOMIIEHCAMU. MeTOopl aHAIUTUYECKON uepapxur. MeTo1bl HOpOroB HECPABHUMOCTH.
Jnanorosble METOABI IPUHATHA pelieHni. KauecTBeHHbIE METOIbI IPUHATHS PELICHUM
(BepOabHBIN aHATN3).
Tema 4.3.. [IpunsTue pemieHuil B yCI0BUAX HEOMPEAEICHHOCTH
-[JCraTucTueckue MOJENIM MPHUHATHUS pelieHud. Meronabl rnoOaqbHOTO KPUTEPHS.
Kpurepun baiieca—IJlannaca, I'epmeiiepa, bepnymnm—IJ/lamnaca, MaKCUMHWHHBINA
(Banpna), munumakcHoro pucka CoaBumxka, ['ypBuna, Xomxkeca—Jlemana u ap.
[IpunsiTne KONNEKTUBHBIX pemieHud. Teopema Oppoy u ee aHaimm3. [IpaBuna
oonsmnHCcTBa, Kongopce, bopna. [lapagokc Konnopce. PaccrosiHue B mpocTpaHcTBe
otHouieHUH. CoBpeMEeHHbIE KOHIIENIMU I'PYNIOBOro BHIOOPA.
2. Paznen 4 (npoaosrkenue). Mogesn M MeTOAbl NPUHATUA pewmieHui {padora B
MajbIX rpynmnax} (24.)[5,11,12] Tema 4.4.. Mongenu U METOAbl NPUHATUSL PELICHUN
IpY HEUETKOU nHpopMauu




-[13agaun MaTreMaTH4eCKOro MPOrpaMMHUPOBAHUS NP HEUYETKUX HCXOAHBIX YCIOBHUSX.
3ajaya ONTHUMU3AIMM HAa HEYETKOM MHOMKECTBE JONMYCTUMBIX YCIOBHM. 3amaua
JIOCTUKEHHUS HEUETKO ONPEICTICHHON LIEIH.

-[ITHeyeTkoe MareMaTnyeckoe MPOTPAMMHUPOBAHUE C HEYETKUM OTOOpaKECHUEM.
[ToctaHOBKM 3a7a4 Ha OCHOBE PA3IMYHBIX MPUHIUIOB ONTUMaIbHOCTH. HeueTkue
OTHOIIICHUSI, OTIEPAIIUU HAJ] OTHOIICHUSIMU, CBOMCTBA OTHOIIICHUH.

-[IIpuHsiTHE peUIEHUM TPU HEUETKOM OTHONIEHWU NPEANOYTEHUM Ha MHOXECTBE
anpTepHaTuB. [I[puHATHE pEIIEHUI ITPU HECKOJIBKMX OTHOLICHUSX MPEANOYTEHHUS.

Tema 4.5. Wrpa kak cpeJicTBO MOUCKA ONTUMAJIBHOTO PEIICHHUS \

-[IKnaccuduxanus urp. MaTpuunble, KoonepatuBHbie U Au(depeHInaIbHbIe UTPBHI.
[{ensl 1 ONTUMANIBHBIE CTPATETHUU.

-[JYucTeie u cmenanHble cTpaTterui. OyHKINS NOTEPh MPU CMEIIAHHBIX CTPATETUSAX.

-[lT'eomeTpuyeckoe mnpeacTaBiieHUE Wrpbl. HUKHAS UM BEpXHAS LEHBI UTpP, CEIOBas
Touka. [[pyuHIMI MUHEMaKcA.

-[1Pemenne urp. JloMuHUpyIONME U MOJIE3HbIE cTpaTeruu. HaxoxaeHne onTuMaibHbIX
crpareruii. CBeieHuE Urphl K 3a]1a4€ JTMHEHHOTO IPOIPAMMUPOBAHHS.

3. Paszgen 5. OcHoBbI TeopuHM YymnpajieHusi {padora B MaJbIX TIpPynmax}
(24.)[4,11,12] Tema 5.1. OCHOBHBIE OHITUS TEOPUH YIIPABICHUS

-[llenn ¥ TPUHUUNBI YOPABICHUSA, IJUHAMHYECKHE CHUCTEMBL. MaremaTu4eckoe
onucaHue OOBEKTOB YIPABJICHUS: IPOCTPAHCTBO COCTOSIHUM, NepeaTouHble (QyHKIUH,
CTpPYKTypHble cxeMbl. (OCHOBHBIE 3aJaud TEOPUM YIPABIEHUS: CTaOMIM3AIMS,
CIEKEHUE, IPOTrPaMMHOE YIIPABICHHWE, ONTHMAIbHOE YIPABICHHUE, 3KCTPEMAIBHOE
peryJINpOBaHMUE.

-UKnaccuduxanuss U CTPYKTYphl CHCTEM YMPABICHHUS: Pa30MKHYTHIE CHCTEMBI,
CUCTEMBI C 00paTHOM CBA3bI0, KOMOMHHUPOBAHHBIE CUCTEMBI.

-[1/InHaMU4eCKHE U CTAaTUYECKUE XAPAKTEPUCTUKHU CHCTEM YIIPABIICHMS: NIEPEXOAHAA U
BecoBasg (PYHKIMU U HUX B3aUMOCBS3b, YAaCTOTHBIE XapaKTEPUCTUKU. |HUIOBBIE
JUHAMHUYECKHE 3BEHbS U UX XAPAKTEPUCTUKH.

-[1 Ilonarne 00 YCTOWYMBOCTH CHCTEM YIPABJICHUSA. YCTOMYMBOCTH 1O JIAMyHOBY,
ACHUMIITOTUYECKAs, DKCIOHEHIIMAJIbHAS YCTOWYHUBOCTh. YCTOMYMBOCTH II0 MEPBOMY
npubnmxenuto. Oyukuuu JlsmyHnoBa. Teopembl 00 YCTOWYMBOCTH M HEYCTOWYHUBOCTH.
YCTOMUMBOCTh JIMHEMHBIX CTalMOHApHbIX cucteM. Kpurepum JlanmynoBa, JIbenapa—
[lunapa, I'ypeuna, MuxaiioBa. Y CTOMYMBOCTD JTUHEHWHBIX HECTAMOHAPHBIX CHUCTEM.
Merton cpaBHEHUs B TEOPUH YCTOWYMBOCTH: JIeMMBI | 'ponyosna—Dbemnmana, buxapu,
HEpaBeHCTBO YarmibiriHa. YCTOMYMBOCTH JIMHEMHBIX CHUCTEM C OOpAaTHOM CBSI3bIO:
kputepuii HalikBucra, 60Jb1110M KO3PGUIIMEHT yCUICHUS.

Tema 5.2. MeToibl cuHTe3a 00paTHOM CBSI3U

-[1DmemMeHThI TEOpUHU CTaOMIM3aIIH. VYnpaBnsemocTsb, HaOII0TAEMOCTb,
CTaOMIIN3UPYEMOCTh. JlyanbHOCTh yHpaBisieMOCTH W HabmtonaeMoctu. KanHoHuueckue
dbopmbl. JluneitHas craOunmzanus. CraOwimzanus MO COCTOSHHUIO, IO BBIXOHY.
Ha6nronarenu cocrostaus. Juddepernuatopsl.

-[1Ka4ecTBO mpoLECCOB YIPABIEHUS B JIMHEHHBIX TUHAMUYECKUX CUCTEMAX.



[Toka3aTenu kadyecTBa NMEPEXOIHBIX MPOLECCOB. MeToibl OLleHKH KauecTBa. Koppeknus
CUCTEM YIIPaBIICHUSI.

-[JYnpaBinenue npu JEWCTBUM BO3MYyLIEHMH. PasznmnuHble THUNBI BO3MYLICHUM:
ONepaToOpHbIE, KOOpAWHATHbIC. VHBapuaHTHbIE cUCTEeMBbl. BOJHOBOE BO3MYILIEHUE.
HesosHOBOE Bo3MymIeHnEe. MeTO KBa3UpACIIECIUICHHUS.

-[ICnensaume cuctemsl. PeneliHasg oOpaTHast CBs3b: aireOpaudyeckue M 4YacTOTHBIE
MeToApl ucciaegoBaHus. Crabuinuzainus peryasiTOpoM TEPEMEHHOM CTPYKTYPBI:
CKAISIPHBIE W BEKTOPHBIC CKOJB3SIINE PEKUMBL. YHHUBEPCAIBHBIN  PETYISATOP
(crabmmmzarop Hyccbayma).

4. Paznea S5 (mpoposkenue). OCHOBbI TeOpuUM ymnpaBjieHusi {padora B MaJjbIX
rpynnax} (14.)[4,11,12] Tema 5.3. AOcomroTHasi YCTOWYMBOCTb W YIIPaBJICHHE B
YCJIOBUSIX HEOITPECIICHHOCTH

-[I'eoMeTpuveCcKre U YaCTOTHBIE KPUTEPUHU aOCOTIOTHON YCTONYMBOCTH. AOCOIIIOTHAS
cTabunm3anusi. AJaNTUBHBIE CUCTEMbl CTAOMIIM3ALMUA: METOJ CKOPOCTHOTO T'PaJIUCHTA,
METO/I LIEJIEBBIX HEPABEHCTB.

-[ITo3uTUBHBIE JUHAMUYECKUE CHCTEMBI: OCHOBHBIE OIPENEICHUSI U CBOICTBA,
cTabuiau3amnusi TMO3UTHUBHBIX CUCTEM TIPU  HEOMNPEJEICHHOCTH. AHAIUTHYECKOE
KOHCTPYUPOBAHHUE.

-[IMnentudukanus AUHAMUYECKUX CHUCTEM. OKCTpEMallbHbIE  PETyJIsTOphl  —
CaMOONTUMHU3ALIUS.

5. Pazgea 5 (mpomosxenue). OCHOBBI TeopuM ynpapiieHHsl {padora B MaJbIX
rpynnax} (34.)[5,8,11] Tema 5.4. JIUCKpeTHBIE CHUCTEMbl aBTOMATHYECKOTO
yIpaBJICHUS

-[1YpaBHEHUsT UMITYJIbCHBIX CHCTEM BO BPEMEHHOU 00sacTh. Pa3oMKHYThIE CHCTEMBI.
Onucanue UMIYJIbCHOTO J3yieMeHTa. VMIyiabcHas XapakTepuCTHKa MPUBEICHHOU
HEMPEPHIBHON YacTU. 3aMKHYTHIE CHUCTEMBbI. YPAaBHEHUS PAa30OMKHYTHIX U 3aMKHYTBIX
UMITYJIbCHBIX CUCTEM OTHOCHUTENIbHO pernieTdaThiXx GyHKIuN. J[MCKpeTHbIe CUCTEMBI. Z-
npeoOpa3oBaHUEe penieTyaThiX PYHKIHUN U €r0 CBOWCTRA.

-[llepenaroyHasi, mepexoaHass W BecoBas (YHKIUU UMITYJILCHOH CHCTEMBL.
Knaccudukanus cucreM ¢ HECKOIBKUMU HMMITYJIbCHBIMH 3J€MEHTaMU. MHOroMepHbIe
UMITYJIbCHbIE CUCTEMBbI. OINHCaHNE MHOTOMEPHBIX HMIYJIbCHBIX CHUCTEM C IMOMOIIBIO
IIPOCTPAHCTBA COCTOSTHUU.

-[1YcToYnMBOCTh JUCKPETHBIX cucTeM. FccnenoBaHue yCTOMYMBOCTH IO IEPBOMY
npubnmxenuto, meton ¢yHkuuid JlsmyHoBa, MeTon cpaBHEHHS. Teopembl 00
ycroitunBoctu: Kputepuid I[llopa—Kyna. CuHTE3 IHUCKPETHOTO pEryysiTopa IO
COCTOSIHUIO U TIO BBIXOY, PY HAJIMYUU BO3MYIICHUH.

Tema 5.5. HenmnHenHble CUCTEMBI aBTOMATUYECKOTO YIIPABIICHUS

-[TKoHcepBaTHBHBIC JUHAMUYCCKHAE CUCTEMBI. DJIEMEHTHI TeOpun On(dypKaInu.

-[1OcHOBHBIE BHUJIBI HEJIMHEMHOCTEN B CHCTEMaxX yHpaBieHUsA. MeETonbl MCCIeN0BaHUS
MOBEJICHUS] HEJTMHENHBIX CUCTEM.

-[IABTOKOJNIEOaHMsT HENMHEHHBIX cucrteM, oToOpaxenue A. Ilyankape, QyHKiMS
nocienoBanus, Auarpamma Jlameppes. OpouranbHast ycTounBocTh. Teopembl 00

10



YCTOMYMBOCTU MpeeNbHbIX HHUKIOB: AHApoHOBa—BuTTa, Kenurca. CymiecTBoBaHue
npenenbHbIX IUKIOB: Teopembl benmukcona, Jlronoka. J(uddepennuaropsl BbIXoaa
JTAHAMUAYECKON CHUCTEMBI.

-['mankue HENUMHEHWHbIE JIMHAMUYECKHE CHCTEMbl Ha IUIOCKOCTH:  aHalIu3
yIpaBiIsieMOCTH, HAOJIOJAEMOCTH, CTaOWIIM3UPYEMOCTH M CHUHTE3 OOpaTHOWU CBS3H.
YnpaBieHne cCucTeMaMy C TOCIEAEHCTBUEM.

Tema 5.6. OnTUManbHBIE CHCTEMBI ABTOMATUYECKOTO YIIPABICHUS

-[13agaun ontumuzanuu. [Ipunuun makcumyma [loHTpsiruHa.

-[I[IpuMeHEeHne AMHAMUYECKOTO MPOrPAaMMHUPOBAHUS JUISl YIIPABICHUSI CHUHTYISIPHO-
BO3MYUICHHBIMH  cucTeMaMu. Minimax-ctabunusanus. WrpoBoit  momxonm K
crabmnmzanuu. 11 -onmTtuMuzanust  ynpaBieHus. BuOpanuonHass —crabunuzarius.
OBpUCTUYECKHE METOABl CTAOWIM3AIlMU: HEWUPOCETH, pa3MbIThie MHOXKECTBA,
WHTEJUIEKTYaJIbHOE yIIPaBJICHUE.

6. Paznen 6. NUHpopManmoHHO-KOMMYHUKALMOHHbIE TEXHOJOTHMH O0O0pPadOTKH
uHpopmanmnu {padora B MaabIx rpynnax; (24.)[4,11,12] Tema 6.1. Onpenenenue u
Kiaccupukanus WHOOPMALMOHHBIX TEXHOJOTUW M HUX MNPOrPaMMHO-TEXHHUYECKOTO
oOecreyeHusl.

-[1Onpenenenne u obmias kKiaccuukanus BUAOB HH(POPMALMOHHBIX TEXHOJIOTHH.
Mopaenu, meToabl U cpeiacTBa cOopa, XpaHEHUs, KOMMYHHMKAIlMM U 00pabOTKH
uH(pOpMAaIH C UCTIOJIB30BAHUEM KOMITBIOTEPOB.

-/ ITporpaMMHO-TEXHUYECKHE CPECTBA peaM3allMi COBPEMEHHBIX TEXHOJIOTHI cOopa
u o0pabotku naHHbiX. CTaHAApTHI MOJB30BaTENbCKUX HHTEp(eiicoB. JlaTunku u
JIpyrue BUIBI cOopa NaHHBIX. McnomHuTenbHBIE yCTpoicTBA. MUKPOKOHTPOJUIEPHI U
MIPOMBIIIVICHHBIE KOMIIBIOTEPHI. YCTPOMCTBa BBOJA U OTOOpakeHUS WH(OOpMAIUU.
CereBble yCTpOICTBA U KaOemH.

-[1Co3nanne m 00paboTKa TEKCTOBO-IM(POBOM WH(MOpPMAIUKU C HCIOIB30BAaHUEM
TEKCTOBBIX M TAOJIMYHBIX PEJAKTOPOB U MPOLIECCOPOB.

-/ ITporpammHBbie cpeAcTBa CO3AaHus U 0OPaOOTKH MYJIbTUMEIUNHON HHPOPMALIUH.

-[1CnennaM3upoBaHHBIC CPEICTBA JIJIT MOJCIUPOBAHUS, PEIICHUS MAaTEMAaTUIECKUX U
WHBIX CTICIIMATU3UPOBAHHBIX 3a/1a4, CBSI3aHHBIX C MUCCIICOBAHMSIMH M pa3pabOTKaMu B
00J1aCTH CHCTEMHOI'0 aHAJIN3a, yIpaBJIeHU U 00paboTKu nH(pOpMaIHH.

-[JCuctembl Ul TIepeadyd U XpaHEHUS JaHHBIX B BBIYMCIWTENBHBIX YCTPOHCTBAX U
ceTsix. ba3wl 3HaHM, 0a3bl JaHHBIX, CUCTEMBbI yMpaBlieHUs 0a3aMu JAHHBIX, CHCTEMBbI
XpaHEeHHs JTAHHBIX — MX TPUHIUN (QYHKIIMOHUPOBAHUS U Pa3HOBUIAHOCTH. [loHsATHSA
dpeitma, CEeMaHTHYECKOM CETH.

-[ICuctemMHBICE TPOTPAaMMHBIC CpPEICTBA, YTUIUTBI U CPEACTBA OOCCIICUCHUS
UH(OPMAIIMOHHON O€301aCHOCTH.

-[INadopmMaImoHHbIe CUCTEMBI M KX PA3HOBUIHOCTH.

-[1PacnipeiesieHHbIE U JIOKAJIbHBIE CUCTEMBI yIIpaBieHUs, cOopa 1 00padOTKU JaHHBIX
7. Paznea 6 (nponosxenue). UHGOPMALMOHHO-KOMMYHHUKAIIMOHHbIE TE€XHOJOTHHU
o0padoTku mHpopmanuu. {padora B Majabix rpynmnax} (44.)[1,2,3,7,9,10,11,12,13]
Tema 6.2. OCHOBHBIE CPEACTBA, METOJIBI M AITOPUTMBI 0OPAOOTKU JAHHBIX C
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npuMeHEHUuEM UH(OPMAITMOHHBIX TEXHOIOTUI

-[IMeTonpl W adrOpUTMbl BBIYUCIMTEIBHON W JUCKpeTHOW wmaTtemaTuku. OOmme
MOHATHS U KJIacCUpUKAIIHS.

-[IMeTonpI CokaTHsl TaHHBIX C MOTEPSIMU U O6€3 TTOTEPb.

-[I/MeToapl nepegaym JaHHBIX U KOHTPOJIS UX LEIIOCTHOCTH.

-[ICucteMpl W MeTOABl HUCKyccTBeHHOro wuHTeiekta (M) m ux mnpumeHeHue.
Krnaccudukanus meronoB u cpeacts MIU: ucKkyccTBEeHHbIE HEHPOHHBIE CETH, HEYETKAs
JOorvKa (HEYETKHE MHOXKECTBA W MSTKHE BBIUMCIICHHS), CHCTEMbI, OCHOBAaHHBIC Ha
3HAaHUAX (DKCIIEPTHBIE CHUCTEMBI), SBOJIIOIMOHHOE MOJEIHpPOBaHUE (TCHETUYCCKHUE
QIrOpPUTMBI, MHOTOAreHTHbie cuctembl), Machine Learning (Data Mining u ananu3
JAHHBIX, TTIOMCK 3aKOHOMEPHOCTEH B XpaHWIIHUIIAX JAHHBIX ).

-DMGTOI[I)I BBIYHUCIIUTCIIBHOI'O SKCIICPUMCHTA U UMUTALITMOHHOI'O MOACIIMPOBAHUA,

-[JCucteMbl  pacmo3HaBaHus 00pa3oB. IlocTtaHoBka 3amaum  pacro3HaBaHUS.
AJITOpPUTMBI pACTO3HABAHUSI HA OCHOBE METOJIOB OIOPHBIX BEKTOPOB, OJIMKaWIIEro
cocella U HEHPOCETEBBIX METOOB.

-[1CucteMbl 00pabOTKH u300pakeHH. Pa3HOBUIHOCTH, TUIOBBIE QJITOPUTMBI U
00JacTH MPUMEHEHUS

-[1DKcnepTHBIE CUCTEMBI U CUCTEMBI TOJJICPKKHU MPUHATHS perieHnil. opMupoBaHue
Y OMKMCAHKE MPABWI It 0a3bl 3HAHHM.

-[10cobennoctn 00paboTkn nHpopManuu u opranuzanuu ynpasienus B SCADA, 1oT
u IIoT — cucremax u cucremMax aBTOHOMHBIX pOOOTOB.

-[1CymniepKOMITBIOTEPHI U BEIYUCIUTEIBHBIC KIACTEPhl M UX MPUMEHEHHE NI 00pabOTKH
uHdopmainnu B obsnactu Big Data (Gonbimx nanasix ) 1 Data Mining.

CamocrosiTesibHast padora (544.)
2. TloaroroBka K MNPaKTHYECKHMM 3aHATHAM {C JJeMEHTAMH 3JIEKTPOHHOIO
00y4eHus U AMCTAHIUOHHBIX oOpa3oBaTeJIbHbBIX TeXHOJIOTHA}
(274.)[1,2,3,4,8,9,10,11,12,13] VYray6seHHOE U3y4eHUE BEIHOCUMOI'O Ha MPAKTHUYECKHE
3aHATHS TEOPETUUECKOT0 MaTepurara.
OueHka BO3MOKHOCTH MPUMEHEHUS MOJYUYEHHBIX 3HAHWM Ha MPAKTHKE, B YaCTHOCTH,
110 TEME HAYYHOU JHUCCEPTALIUU
OreHka BO3MOKHOCTU TPUMEHEHUSI COBPEMEHHBIX HOBEHIIMX JOCTHXKEHUM B 00JaCTH
obOecrieuenuss WHGOPMAIIMOHHONW 0€30MacHOCTH TpPH  pa3padOTKeE U BHEIPEHUU
OpraHHU3allMOHHBIX, MPOTPAMMHO-TEXHMYECKUX M HUHBIX CpPEICTB U MEp Ha
NPEANPUATUAX U OpPraHU3aALUIX
[IprMeHeHne MOTyYEeHHBIX 3HAHUM U OMbITA MPU PEIICHUN KOHKPETHBIX MPAKTUYECKUX
3a/a4 MO TEME JIUCCEPTALINH.
A Taxxe:
rnocie OBJIAZICHUS HAYYHO-IIPEIMETHOMU 00J1aCThIO 3HAaHUU HAYyYUTHCS
npodeCCUOHANILHO H3JIaraTh pe3ysibTaThl CBOMX HCCIEAOBAaHUN U MPEJCTABIATh UX B
BUJIC HAYYHBIX MyOauKaIui, nH(MOPMaIIMOHHO-aHAIUTUYECKUX MaTepUaioB 1
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MpE3CHTaIuI

2. IloaroroBka K »JK3aMeHy {TpeHunr} (274.)[1,2,3,4,9,10] IloBTOpeHue wu
3aKpeIieHue MPOMACHHOTO yueOHOr0 MaTepralia, a TakyKe IMOATOTOBKA MPE3SHTAIINHN H
HAy4YHOM CTaThM MO TE€ME M3YUYEHHOr0 Marepualia U CBSI3aHHBIX C HUM PE3YJbTAaTOB
Hay4YHBIX UCCIIeIOBAaHUN

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOeCIEeYeHUS CAMOCTOSITEJbHON PadoThI
o0y4arouuxcs Mo AUCHUIIHHE

st kaxaoro oOydaromierocsi 0O0ecredyeH WHAUBUAYaJbHBIM HEOrpaHU4YeHHBIN
JOCTYIl K  DJIGKTPOHHO-OMONMMOTEYHBIM  cucTteMaM: JlaHb, YHHBEpPCHUTETCKas
Oubnuoreka OH-TIAH, dJeKTpoHHOW Oubnmoreke ANt TY ©u K 2JIeKTpOHHOMN
nH(OPMAITMOHHO-00pa30BaTeILHOM Cpeie:

1. CrenanoB, A. B. Meroasl KOMIBIOTEPHOW OOPAOOTKH CHUTHAJIOB CHUCTEM
panuocBs3u : npaktudyeckoe nocodue / A. B. Crenanos, C. A. MaTtBeeB. — Mockaa :
COJIOH-IIPECC, 2007. — 208 c. — («bubnnoreka unxenepa»). — Pexxum gocrymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=227141 (nmara
obpamenusi: 17.01.2023). — ISBN 5-98003-031-X. — TekcCT : 371€KTPOHHBIH.

2. 2.[1Meroabl cxXaTUsl JAHHBIX: YCTPOMCTBO  apXMBAaTOPOB, CXKaTHE
M300paKEHUN U BUACO : MpakTuueckoe nocoodue : [16+] / JI. Baronun, A. ParymHsk,
M. Cwmupsos, B. FOkuHn. — Juanor-MU®U, 2003. — 381 c. : Tabu., rpad., cxem., wi. —
Pexum JIOCTyIIA: o MTOJITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=89290 (nara obpamenus: 17.01.2023). —
ISBN 5-86404-170-x. — TeKCT : 31€KTPOHHBII

3. Jlxuran, B. V1. AnantuBHas GuiabTparusi CUTHAJIOB: TEOPUS U QJITOPUTMEI :
npaktudeckoe nocooue / B. W. Jlxuran. — Mocksa : Texnochepa, 2013. — 528 c. :
wi.,Tabn., cxem. — (Mup uudpoBoii 06paboTku). — PexuMm noctyna: mo moJanucke. —
URL: https://biblioclub.ru/index.php?page=book&i1d=233460 (mata oOparmieHus:
17.01.2023). — ISBN 978-5-94836-342-4. — TekcT : 2IeKTPOHHBIN

6. Ilepeyennb y4eOHOM JTUTEPATYPbI
6.1. OcHoBHas nUTEpaTypa

4. Cuiny, B. A. Teopust cucTeM U CUCTEMHBIN aHAJIN3 : yuyeOHoe rmocooue / B. A.

Cuwiny, M. II. Cunnu. — Tomck : ToMCkHil TOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM
yopaBjieHuss U paauodiektponuku, 2011. — 276 c. — Tekcr : 3IeKTPOHHBIN //
[Mudposoit  obpazoBarenvubiii  pecypc I[PR  SMART : [caiit]. — URL:

https://www.iprbookshop.ru/13987.html (mara obpamenus: 15.01.2023). — Pexum
J0CTyMa: JUIsl aBTOPU3UP. MOJIb30BaTENeH

5. I'paeukas, O. B. Marematndyeckue U MHCTPYMEHTAIbHBIE METOABI MPUHSATHUS
peurenuit : yuebnoe nocodue / O. B. I'paenkas, 0. C. Uycosa, H. C. Kcen3. — Poctos-
Ha-Jlony, Taranpor : U3narensctBo KOxHOrO (penepanpsHoro ynusepcurera, 2020. —
146 c. — ISBN 978-5-9275-3399-2. — Tekcr : snektpoHHbii // Ludposoit
obpazoBarenbHbiit pecypc IPR SMART : [caiit]. — URL:
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https://www.iprbookshop.ru/107951.html (mara oOpamenus: 15.01.2023). — Pexum
JIOCTYTIA: JUIsl aBTOPU3HP. TTOJIb30BATENCH

6. Axmanues, ®@. I'. MaremaTuueckoe MOJACITMPOBAHUE U METOJIbI ONITUMHU3AINH :
yaeOHoe mocodbue / ®@. I'. AxmanueB, P. M. I'unsdanoB. — Mocksa : A [lu Ap
Menua, 2022. — 178 c¢. — ISBN 978-5-4497-1383-4. — TekcT : 3MeKTpOHHBINA //
HudpoBoit  obpazoBarenbHbii  pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116448.html (nata o6pamenusi: 15.01.2023). — Pexum
JOCTyma: AJisl aBTOpU3up. nosibzoBareneid. - DOI: https://doi.org/10.23682/116448

6.2. JlononHuTeNbHAS IUTEPATYpa

7. AttetkoB, A. B. Metoabl onTuMu3anuu : yueoHoe rocooue / A. B. ATTeTkos,
B. C. 3apyoun, A. H. KanataukoB. — CapatoB : By3oBckoe o6pazoBanue, 2018. —
272 c¢. — ISBN 978-5-4487-0322-5. — Tekcr : snektponHsii // Ludposoit
o0pa3oBaTeIbHBIHI pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/77664.html (mata oOpamenus: 15.01.2023). — Pexum
JTOCTyMa: JJIsl aBTOpHU3Up. nosb3oBarenei. - DOI: https://doi.org/10.23682/77664

8. Kptokos, C. B. CuctemHbIif aHanu3: TeOpusi U MPaKTUKaA : yaeOHoe mocobwue /

C. B. KpwoxkoB. — PocroB-Ha-[lony : W3nmarensctBo IOxHOro ¢enepaibHoro
yHuBepcureta, 2011. — 228 ¢. — ISBN 978-5-9275-0851-8. — TekcT : 3JIeKTPOHHBIH
// Hudposoit odOpazoBarenvubiii pecypc IPR  SMART : [caiit]. — URL:

https://www.iprbookshop.ru/47127.html (mara oOpamenus: 15.01.2023). — Pexum
JOCTYyIA: JUIsl aBTOPU3HP. MOJIb30BaTENEH

9. ITaBnos, C. H. CucreMbl HMcKyccTBEHHOro MHTemIekTa. Yacte 1 : ydeOHOe
nocobue / C. H. ITaBnoB. — Tomck : ToMckuil rocyJapcTBEHHBIN YHUBEPCUTET CUCTEM
VIIPaBJICHUA W PAAMO3JICKTpOHUKHU, Db Kontent, 2011. — 176 ¢. — ISBN 978-5-
4332-0013-5. — Texkct : snektponnbii // Lludpopoit obpazoaTenbHbIli pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/13974.html (nata oGpamienus:
15.01.2023). — Pexxum goctymna: ajis aBTOPU3UP. MOJIb30BaTENEH

10. ITaBnos, C. H. Cuctembl UCKYCCTBEHHOTO HMHTE/UIeKTa. YacTh 2 : ydeOHOe
nocobue / C. H. ITaBnoB. — Tomck : ToMckuii rocyJapcTBEHHBIN YHUBEPCUTET CUCTEM
yopaBieHUusT U paguodniekTpoHuku, Db Konrtent, 2011. — 194 c¢. — ISBN 978-5-
4332-0014-2. — Texkcr : snextponHsid // Lludposoit obpazoBarensHbIl pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/13975.html (nata obpaienus:
15.01.2023). — Pexum goctyna: ajist aropusup. [lonb3zoBareneit

7. IlepeyeHb pecypcoB HMH(POPMANUOHHO-TEJEKOMMYHHUKAIMOHHOM  CeTH
«HTEepHET», HEOOXOAMMBIX /1JI1 OCBOCHUS TUCHMUILIMHBI

11. Hentp Huxenepupix Texnonormii m MopenupoBanus OkcnoHeHTa. - URL:
https://exponenta.ru/

12. ABTOMAaTHU3MPOBAaHHBIM aHalW3 JaHHBIX B pexume oHnaH. - URL:
https://stattech.ru/

13. ®enepanbHblii uccnenoBarenbckuit neHTtp «ubopmaTtnka u  ynpaBieHUE»
Poccuiickoii akanemun Hayk. MHCTUTYT cucTtemHoro ananuza- URL: http://www.isa.ru/
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8. ®oHA OULEHOYHBIX MAaTepHAJIOB /Uil TMPOBeJCHHUS] TEKYyIllero KOHTPOJS
YCIIeBAeMOCTH M MPOMEKYTOYHOM aTTecTAlnu

ConepkaHue  NOPOMEXKYTOYHOM  aTTeCTallMd  pPAaCKpbIBAETCA B KOMILIEKTE
KOHTPOJIMPYIOIIMX MAaTEpUANIOB, NPEAHA3HAUYEHHBIX JJISI TMPOBEPKU COOTBETCTBUSA
YpOBHSI TIOATOTOBKUA T0 mucruiuimHe TpedoanusmM DI'OC, koTopble XpaHATCS Ha
kadenape-pazpadboruuke PI1J] B meuarnom Buae u 8 SUOC.

®onx  ouneHouHbix Martepuaniop (OOM) mno gucUMIUIMHE TPEACTaBIEH B
IIPUJIOKEHUH A.

9. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHIi, HCIOJb3yeMbIX IIPH OCYLIECTBJIEHUHN
o0pa3oBaTeJJbHOIO  mpouHecca MO JAUCHMIUVIMHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 o0ecrnevyeHusi 1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JUis yCHemHOro OCBOEHHS TUCHMIUIMHBI HUCHOJB3YIOTCS PECYpPChl AJIEKTPOHHON HH(DOPMAIIMOHHO-
oOpa3oBaTeNbHOU Ccpebl, 00pa30BaTeNIbHbIE WHTEPHET-MOPTAJbl, TN00ANbHAS KOMIIBIOTEPHAs CETh
HNureprner. B mporecce u3ydeHUs AUCLHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCICTBUE
oOyuJarolerocs ¢ MpernoiaparesieM yepes JINYHbIA KaOMHET CTyIeHTa.

Nenn Hcnosb3yemMoe nporpaMmMHoe odecreyeHme
1 Chrome
2 Foxit Reader
3 GIMP
4 Inkscape
5 Microsoft Office
6 Windows
7 Antusupyc Kaspersky
8 7-Zip
Nenn Hcnoan3yembie npodeccuoHa bHble 6a3bl JAHHBIX U HHPOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI
1 IEEE Xplore - UaTepueT 6u0a10TEKa € TOCTYNIOM K peepaTUBHBIM U MOJTHOTEKCTOBBIM
CTaThsM u MmaTepHuagam KOH(epeHIuH. beccpouno 6e3 HOJIHCKH
(https://ieeexplore.ieee.org/Xplore/home.jsp)
2 Springer - M31aTenbeTBO € 10CTYNOM K peepaTuBHBIM U MOJTHOTEKCTOBBIM MaTepuanaM

)KypHainoB u kHur (https://www.springer.com/gp
https://link.springer.com/)

3 Wiley - M3garenscTBO € AOCTYNOM K pedepaTUBHBIM M MOJHOTEKCTOBBIM MaTepuagam
KypHaioB u kHHUr. Copepxxut Oonbinoit pasgen Computer Science & Information
Technology, comepxkammii pdf-daiiibel ¢ MOMHBIMH TEKCTaMH JKYPHAJIOB W KHHT
uznarenbcTBa. DUKCUpyeTCs MOJb30BaTelh MHPOpPMAaLMU Ha YpoBHE By3a (Access
byPolzunov Altai State Technical University) (https://www.wiley.com/en-ru
https://www.onlinelibrary.wiley.com/)

4 becrimatnas snektpoHHas OmOnmoreka onnaiH "ExamHOe OKHO K 00pa3oBaTesbHBIM
pecypcam" ISl CTYIGHTOB M IperojaBaTesell; KaTajlor CChUIOK Ha 00pa3oBaTelbHbIC
untepHer-pecypesl (http://Window.edu.ru)

5 Hay4Hble pecypchl B OTKPBITOM JAOCTYIIE
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Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

(http://www.prometeus.nsc.ru/sciguide/page0607.ssi)

6 HammonanweHas snexkrponHass 6uOmmoreka (HOB) — cBOOOMHBIN gOCTyn yuTaTene K
¢donmam poccuiickux OubmroTeK. CONEp>KUT KOJUIEKIHMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaK)KE KaTajor
u3JIaHui, Xpaasnmxces B oubnuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPUATbHO-TEXHUYECKOI 0a3bl, HEOOXOaUMOM IR
OCYIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPOLECcca MO JMCHUIJIMHE

HaumeHoBaHMe cielUAJbHBIX MOMENIeHUWI U MOMeIeHU I IJISi CAMOCTOSITE/IbHOMH PadoThl

y‘-I€6HBIe AYJAUTOPUHN [JIS IPOBCACHU A TPYIIIOBBIX U MHAWBHUAYAJIbHBIX KOHcyHBTaL{I/Iﬁ

yueOHbIe ayIMTOPUH JJIsl IPOBEACHHUSI TEKYIIIET0 KOHTPOJISL M MPOMEKYTOYHOU aTTecTalluu

INMOMCIICHUA I CaMOCTOSTEILHOM pa6OTBI

MaTepI/IaJIBHO-TGXHI/I‘IGCKOC oOecrieueHne H OopraHu3alusa O6p330BaTCJIBHOFO
Imponecca 1o IMCIUINIMHE OJIA MHBAJIMAOB U JIMI[ C OI'PAaHUYCHHBIMH BO3MOXHOCTSIMHU
3A0pPOBbA OCYHICCTBIICTCA B COOTBETCTBUU C «ITomoxenuem 06 O6y‘I€HI/II/I HMHBaJINJ0B
" JINI] C OI'PaHUYCHHBIMH BO3MOKXHOCTAMHA 310POBBS.
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