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1. Heab u 3a1a4M 0CBOEHUSI AUCHUILIMHBI

HCHB ,HaHHOﬁ AJAUCHUIIIIMHBI — JaTb CUCTEeMATHUYCCKUU 0630p COBPCMCHHBIX
MOJICJIE TPEACTABICHUS 3HAHWW, W3YYUTh W OCBOWUTH IPUHIUIIBI TMOCTPOCHUS
ODKCIHEPTHBIX CHUCTEM, PACCMOTPETh MNEPCIECKTUBHBIC HAIIPABIICHUS Pa3sBUTUA CUCTEM
HMCKYCCTBEHHOI'O MHTEIUICKTA W IPUHATUS PEIICHUM.

1.1. Ileau ocBOCHMS TUCIUTLINHBI.

B pe3ynprare nzydeHus: JaHHOM AUCHMUIUIMHBI CTYAEHT JTOJKEH 3HATh:

MOJIEIH NIPEACTABIICHUS 3HAHU;

MPUHIIMIIBI TOCTPOEHUS SKCIIEPTHBIX CHCTEM;

COBpPEMEHHBIE CUCTEMbI HCKYCCTBEHHOI'O MHTEIIJICKTA U MPUHATHS PEIICHHUIA;

N YMCTb!

pa3pabaThIBaTh MPOrpaMMHbIE peaTn3allii SKCIEePTHBIX cructeM Ha OBM;

MPUMEHSTh Pa3JIMYHbIe MOJENHU MPEACTABICHUS 3HAHUN MPU pean3ally dKCHEPTHBIX
cucteM Ha OBM.

1.2. 3agaun U310XKEHUS U U3YUEHUS] TUCLUIUINHBI.

[Tpy m3ydeHUH NaHHOW AMCUMIUIMHBI B MPOLECCe YTEHUS JIEKIMI MpernojaBaTelb H3Jiaraet
CTY/ICHTaM CYILIECTBYIOIIHE MOJEIH MPEICTABICHUS 3HAHWN, NMPUHIMIBI MOCTPOSHHS SKCIEPTHBIX
CUCTEM M TEPCIEKTHBHBIC HAINIPABJICHUS Pa3BUTHS CUCTEM UCKYCCTBEHHOT'O MHTEIJICKTA W MPUHATHS
pemieHuii. B mporiecce caMOCTOSITENbHOW pabOThl CTYACHT Ha OCHOBE KOHCIIEKTOB JICKIUH, U
PEKOMEH/IOBAaHHOM NTUTEpaTyphl MPOU3BOAUT yCBOeHHE 3HaHHM. KOHTpOnb 3HAHUI OCyIlecTBIsSETCS
MperoiaBaTeNieM 10 pPe3ylbTaTaM KOHTPOJBHBIX pPaboT. Ha oOCHOBe NOJMY4YeHHBIX 3HAHUH H
METOJIMYECKUX YKa3aHW{ MO BBHIMOJIHEHHIO JAOOPaTOpHBIX pPabOT CTYAEHTOM IMOJ PYKOBOICTBOM
MIPETo1aBaTelsl MPOBOAMTCS BHIITOJHEHHE JTA00PATOPHBIX padoT.

2. Ilepeuensn
COOTHECEHHBIX
NPorpamMmbl

HammMeHoBaHue KOMIOETEHIIMM

IVIAHMPYeMbIX
c

pe3yabTaTtoB  00y4eHHs
IUVIAHUPYEMbIMH  pe3yJbTaTaMu

nmo
OCBOCHHUSA

AMCUUIIMHE (MOAYJII0)
o0pa3oBaTe/ibHOI

Koz, hopmyaupoBKa KOMICTECHITUH

Ko, hopmynupoBka nHanKaTopa

[Tnarupyemblie pe3yabTaThl O0yUeHUS IO
JTUCTIATUTHHE (MOJIYITIO ), XapaKTePU3yOIIUe
9Tarbl GOPMUPOBAHHS KOMITCTCHIIHH,

WHJIMKaTOpOB

[K-1 cnocobeH oCyIIecTBIATh HI-1 IK-1 OcymecTsisieT yrpaBicHHE, O0ecrieunBaeT yIrpaBlieHHE, pa3BUTHEM 0a3
yIpaBJieHUe, pa3BUTHEM 0a3 JaHHBIX, | pa3BHTHEM 0a3 TaHHBIX. ITAHHBIX, BKJIFOYast pa3BepThIBaHUE,
BKJIIOYasl pa3BepThIBaHUE, HI-2 IK-1 O6ecrieunBaeT CONIPOBOK/ICHHE, ONTHUMMU3ALHIO

CONPOBOXKJIEHUE, ONTUMU3AIHIO
(dbyHKIIMOHUpOBaHUS 0a3 JAHHBIX,
SIBIISTFOIIIAXCSI YACTHIO PA3IMIHBIX
“H(OPMAIMOHHBIX CUCTEM

pa3BepTHIBAHUE, CONPOBOXKICHUE U
ONTUMU3ANHNIO 633 TaHHBIX

M-3 IK-1 OcymiectBasieT
JIOKYMEHTAJIbHOE COTIPOBOXKICHNE
ynpaBieHus 0a3aMi TaHHBIX

(byHKIIMOHMpOBaHMs 0a3 TaHHBIX

IK-2 crocobeH cozmanmst | MA-1  TIK-2  Cozmaer  TexHU4YecKyr [CO37aeT TEXHUYECKYIO JOKYMEHTAIIUIO JIst
TEXHUYECKOU JOKYMEHTAIUH | TOKYMEHTaIMU HHGOPMAIMOHHO- PKCIUTyaTallil MHPOPMAIIMOHHBIX TEXHOJOTHH
HHPOPMALIMOHHO-METOAMYECKOTO U | METOAMYECKOro  HasHaueHHs B cdepe [u cucreMm.

MAapKETHHI'OBOI'O Ha3HAYCHUA B C(1)epe

NH()OPMAMOHHBIX  TEXHOJIOTHH

CHCTEM

u

MH(OPMALMOHHBIX TEXHOJIOTUI U CUCTEM
HUJa-2 IK-2 [IlpumeHser TEeXHUYECKYIO
JIOKYMEHTALUIO JUIs CO3J1aHUs
MH(OPMALMOHHBIX TEXHOJIOTUI U CUCTEM




HNO-3 MK-2 Hcnonp3yeT TEXHUYECKYIO

JOKyMEHTAIHIO JUIs peLIeHUs
MapKeTHHTOBBIX  3ajad B  cdepe
MH()OPMAIMOHHBIX TEXHOJIOTHI U CHCTEM,
[IK-4 cmocoOeH BBITTOTHATD H/I-1 IIK-4 Bemonasier pa3paboTky cucteM [Pa3zpabaTbiBaeT CHCTEM YIpaBIeHHSA Oa3aMu
pa3paboTKy CHCTEM yNpPaBICHUS yIpaBieHUs 0a3aMu TaHHBIX. ITAHHBIX, OTIEPAI[IOHHBIX CHCTEM, OPTaHU3AINI0
0a3aMu TaHHBIX, OTIEPATHMOHHBIX W/I-2 ITK-4 [IpoBoauTh HEMOCPEACTBEHHOE [pa3pabOTKM  CHCTEMHOTO  IPOTPaMMHOTO
CHCTEM, OpPTaHH3aLHUIO pa3paboTKu PYKOBOJICTBO TIPOIIECCAaMH Pa3pabOTKH oOecTieueHus
CHCTEMHOT'0 TIPOTPAMMHOTO MPOTPaMMHOTO 00ECIICUECHUS,;
obecrieueHus1, HHTErpanus N -3 IK-4 I1poBoUTh OpraHu3anuio
pa3paboTaHHOTO CHCTEMHOTO pa3paboTKU CUCTEMHOT'O IPOTrPAMMHOTO
IIPOrpaMMHOT0 o0ecreueHus obecrieueHns, HHTErpanuio pa3padoTaHHOTO

CUCTEMHOI'O IMIPOIrpaMMHOTO oOecIeueHus.

3. COAEP)KAHHUE JABOPATOPHBIX PABOT

JIABOPATOPHAS PABOTA Ne 1. UcciienoBanue aaropurmMa 3aMeHbl llepeMEeHHbIX B
JINTepaJiax ¢ HeJibI0 HX IKBHMBAJICHTHBIX Npeo0pa3oBaHuii. Y HU(pUKALUA

Leasb pa®oThl: M3ydeHHE M HMCCIEJOBAHUE AITOPUTMA 3aMEHBl MEPEMEHHBIX B JINTEpANax C
LIEJIBIO UX SKBUBAJIEHTHBIX [TPe0Opa3oBaHuil.

TEOPETUYECKAA YACTb

HNudopmanuonnsie cucremsl (MC) BXoasT B 4HMCIO BaKHEHIIMX KOMIIOHEHTOB HAyKH MU
npou3BoicTBa. OHM MHUPOKO UCTIOIB3YIOTCS U OOYUECHHUS M PEIICHUsI KOHKPETHBIX 3a/1a4 B Pa3IMYHBIX
00JIaCTsIX YeIOBEYECKOW MesTeIbHOCTH: B aBTOMAaTH3MPOBAHHBIX cucTeMax ympasieHus (ACY) u
HayyHbIX uccienoBanuit  (ACHUM), cucremax aBromaruszauuu npoektupoBanus (CAIIP),
nHpopmannonHo-mouckoBbix cucremax (MIIC), cucremax ympaBnenus 6azamu ganabix (CYB]),
skcrnepTHbIX cuctemax (9C), cucremax nogaepxku npunarus pemenus (CIIIP) u t.x4.

NC, noMrMO NpoUero, XapakTepU3yIOTCs TEM, UTO C UX MOMOIIBIO MOKHO HAKAIIJIMBAaTh 3HAHUSA
1 OTIBIT JIFOJIEH, COBEPILIEHCTBYSI paboTy 1 Bo3MokHOCTH camux MC.

3HaHue — 3T0 HH(OPMAIMS O CBOICTBAX M 3aKOHAX MpPeAMETHON 00sacTH. 3HaHUS MOTYT OBITH
HCXOJAHBIMH U BBIBOJAMMBIMH, KOHKPETHBIMH 1 000011eHHBbIMU. KOHKpEeTHBIE 3HaHUS OOBIUHO
UMEHYIOT JaHHBIMH, & 0000IIeHHbIE — IPOCTO 3HAHUSAMU.

JlaHHbIe — 3TO UCXOAHAs yacTHas nHpopmanus 06 okpyxatomiem mupe. UC onepupyrot
(opManu30BaHHBIMH JAHHBIMU, KOTOPbIE O3BOJISIIOT aBTOMAaTU3UPOBATh cOOp U XpaHEHUE
KOHKpeTHOo! nHpopMaiuu o6 oobexTax. @opmMalin30BaHHbIE JaHHBIE MOKHO 00paboTaTh Mo
orpeJieieHHON porpamMMe. B pe3ynbTare 00pabOTKU JaHHBIX MTOJy4at0T HOBBIC 3HAHUS.

3HaHMUST MOTYT OBITh JeKJIAPATUBHBIMH U TpPoOUelYPHBIMHU. JleknapaTUBHBIE 3HAHUS
MPEJCTABISAIOT COOOM yTBEP)KICHHUS, HE COAeprKalye npoueayp. JlekiiapaTuBHbIe 3HaHUS OINPEIEIISIOT
MIPOCTPAHCTBO CTATMYECKOTO COCTOSIHUS 00BbeKTa. [IporienypHbie 3HaHUS — 3TO POrpaMMbl 00pabOTKHI
JaHHBIX ((paKTOB) ¢ IEbIO MOTYYEHUS HOBOM MHPOPMALIUH.

OCHOBHBIMHU TIPOOJIEMaMH, C KOTOPBIMHU CTAIKUBaIOTCs pazpaborunku MC, SBISIOTCS METOIBI U
dbopMbI TIpeACTaBlIE€HUS 3HAHUN, MHUHMMM3UpYRouue 3atpaTel pecypcoB MC u crnocoOcTByromue
BBICOKOM A(QQPEKTUBHOCTH OOIIEHUS ¢ HUMU. B mepByio ouepeab, OTO KacaeTrcs Mojesiei
NpeACTABJIEHUS 3HAHUN.




OpHo#l W3 Monenel 3HAHWH, HCIONB3YeMBIX B WH(GOPMAIMOHHBIX CUCTEMax, SBISETCS
(opManbHO-I0THYeCKas MOJIEINb.
B ocHoBe (hopManbHO-TOTHUECKON MOIENHN JIEKHUT MOHATHE (POPMAJILHON Teopuu T
T=<B,F,A R>,
rrne B — cueTHoe MHOXECTBO 6a30BBIX CUMBOJIOB (aJ(aBuT) TEOpUH T
F — moaMHOKeCTBO BbIpayK€HHH TeOpuH T, Ha3bIBaEMbIX (pOPMYJIaMH TEOPUH;
A — BbIJIeIIEHHOE MHOXKECTBO (DOPMYJI, HA3BIBAEMBIX AKCHOMAMU TEOpHU T
R — KOHEYHOEe MHOXKECTBO OTHOIIEHHUM {I1,...,In} MeXIy GopMysiamu, Ha3pIBaeMbIMU NPABUJIAMHU
BBIBOJIA.

YroObl mpuumath QopMmyse comepkaHue, €€ HHTEPIPETHPYIOT KaK  YTBEpP)KICHHE,
pacmpocTpaHsoleecs Ha HEKOTOpYyro oosacts D (00acTs HHTEpIIpETanm).

HaubGonee pacmpoctpaneHHOW (HOPMATBHOW CHUCTEMOW SIBISETCS WCYHUCICHUE MPEeIHKATOB
nepBoro mnopsiaika. OCHOBHOM 3ajaueil MpU MOJTYyYECHUH HOBBIX 3HAHMM B paMKax HCUUCICHUS
MIPEIUKATOB SBJISICTCS BRIICHEHUE NCTHHHOCTH WJIH JIOKHOCTH 3a/laHHOM (hopmyinel Ha obmactu D.

dopmysa Ha3bIBAETCS T€OPEMOii, eCiIH CYIIECTBYET J0Ka3aTeNbCTBO, B KOTOPOM OHA SIBIISETCS
IIOCJIETHEM.

IpeankaToM WM JTOrHYECKOH (GYHKIMEH HasbiBaeTcs (PpyHKIMs OoT Jtoboro komuuectsa (N)
aprymMeHToB, MpuHUMaromas 3Hauenus 1 (uctuna) u 0 (Jioxb) (N-MECTHBIN MTpEANKAT).

AJI(paBUT SA3bIKA IPEAUKATOB IIEPBOTO MOPSIKA:
- pazgenMTenu: 3amsTas -, , OTKphIBaroIias CKooka - “(”, 3aKphIBaromas ckooka - «)”;
- KOHCTaHTBI — CTPOYHBIC OYKBBI — “a ”,...;
- MepeMEeHHbIE — MIPOIKCHBIC (3aryiaBHbIe) OYKBBI — “A ™7 ,...;
- NpeIVKaThl — 3arjiaBHbIC OYKBHI,
- ¢yHKIMH (HE IpeTUKaThl) — CTpOYHbIe OYKBBI — “f ... .;
- JIOTHYECKHUE OTIepaIlHH:
1) — - orpunanue,
2) A - KOHBIOHKIIHS,
3) V- IU3BIOHKIINA,
4) — - umIuTMKanus (ecnu...To...),
5) <> - 5KBMBAJEHTHOCTS (...TOr[a U TOJBKO TOT1a, KOT/a. .. ),
6) 3 - KkBaHTOp CyIIECTBOBAaHUS (CYIIECTBYET...),
7) V - KBaHTOp OOIIHOCTH (151 JIFOOOTO. . .).

Bripaxkenue “‘mepBoro mopsaka’ cBsizaHO ¢ (opmysiaMH, B KOTOPBIX 3alpeniaeTcs
KBaHTU(HUIMPOBATH CUMBOJIBI IPETUKATOB U (PYHKLIUH.

dopmy.ioii anreOpsl JOTUKH (TTPOTIO3UITMOHATIEHON (hOPMOIT) HAa3bIBAIOT BCIKOE BHICKA3bIBAHUE,
COCTaBJIEHHOE M3 HEKOTOPBIX MCXOIHBIX BBICKAa3bIBAHUN TTOCPEICTBOM JIOTHUECKUX OTEparIvid.

Tepm — BoIpakeHUE, BKIIIOUYAIOIIee KOHCTAHTHI, IepeMeHHbIe 1 N-MecTHbIE (PYHKIIMH OT TEPMOB.

ATOM — 3j1eMeHTapHas (YHKIHS — 3TO BhIpaK€HHE, BKJIIOYAIOIIEEe KOHCTAHTHI, MIEPEMEHHBIE,
(GYHKINHU ¥ IPETUKATHI.

ATOM WJIH €ro OTpHUIIAHKE HA3BIBACTCS JIUTEPAJIOM.

MpaBuasHas gpopmyaa_(I1D) — sro atom, —H, GvH, GAH, (3X)G, (VX)H, roe G, H- I1d; X—
nepemenHast; (3X)G o3nauaet: cymectByer X, /s kotoporo crnpasemnnBo G; (VX)H o3nauaer: mist
moboro X cinpaseanuso H.

IIpaBui0 BbIBOAA — IpoLEypa, KOTOpask U3 OJHOM MM HecKoJMbkuX 11D npousBoaut npyrue
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[1D.

Hcxonnpie [1® B Teopun T Ha3BIBAIOTCS AKCHOMAMM.

JocronnctBamu  (pOpPMATLHO-IOTUYECKOW  MOJENU  TPEICTABICHUS 3HAHUW  SBISIOTCS
€IMHCTBEHHOCTh TEOPETUYECKOr0 OOOCHOBAaHUS M BO3MOXKHOCTH pealM3allMi CUCTEMBbI (OopMaibHO
TOYHBIX OIPEJICTICHUI U BBIBOJOB.

Henocratkom  (dopMaibHO-TOTHYECKOW  MOJENU  SIBISIOTCS  JKECTKHE  OrpaHH4YeHus,
CBOWMCTBEHHBIE BCEM (POPMATBHBIM MOJICIISIM.

OTHOCHUTEIBHO MPOCTHIE IIEMEHTHI CJI0KHOTO MIPEAUKATHOIO BHIPAYKEHUS CBSA3BIBAIOTCS MEXY
CO0OH JIOTMYEeCKMMHU OINEepalusMu. OTO MO3BOJAET MPeoOpa3oBbIBATH NPEIUKATHBIE BBIPAXKEHUS C
II0JIyYEHUEM HOBBIX 3HaHUM. Tak, HanpuMep, IPUHLUI PE30IIOLUI [T03BOJIAET U3 JBYX MPEIUKATHBIX
IPEUIOKEHUI TOJIY4YUTh TpPEThE, YTO COOTBETCTBYET HPOLEIype JIOIMYECKOIO BbIBOJA HOBBIX
IIPETIOKEHU I U3 MHOYKECTBA UCXOIHBIX.

ITycTh MMEIOTCS 1Ba KOHKPETHBIX MPEI0KEHUS:

P1vP2v...vPn u —P1vQ2vQ3v...vQn.

W3 HUX MOKHO BBIBECTH HOBOE IIPEI0KEHUE, HA3bIBAEMOE PE30JIbBEHTOM, KaK AU3BIOHKLINS HCXOJHBIX
IpeIoKeHUH 0e3 TOMOMHIOIMUX Apyr Apyra nap tuna P1 u —P1.

[Tpu ananu3e npeAUKaTHBIX BHIPAKEHUHN YaCTO BO3HUKAET HEOOXOAUMOCTh B IOKA3aTEIbCTBE UX
SKBUBAJICHTHOCTH. DTy 3a/1auy B PsE CIy4aeB MOXKHO PEIIUTh 3aBUCUMON 3aMEHOUN IEPEMEHHBIX B
JTuTepanax, Ha3pIBaeMOM yHugukayuetl.

3amenoii S (yHu(UKATOp) HA3BIBAIOT  KOHEYHOE  MHOXECTBO  YIOPSIOYEHHBIX  Tap
{t/Uq,...,t//Un} = S, rue mapa ti/Ui o3nauaer, yto nepemenHas Ui 3aMeHsieTcs TePMOM (KOHCTaHTHI,
nepeMeHHble 1 GyHKIuH oT TepMoB) 1. [Ipumenenue S k Beipaxenuto E o6o3navarot kak ES. Ipumep:

E =F(q(X),a,Y), S1={Z/X, UIY}, So={YIX, f(X)/Y}, Sa= {b/X, m(b)/Y}.
Torna

ES:1=F(q(2),a,U), ES>=F(q(Y),a,f(X)), FS3=F(q(b),a,m(b)).

Komno3unmeii 1Byx 3ameH o u 3 Ha3pIBaeTcs 3ameHa y=oef. st aToro:
1) mpumeHstoT 3 K TepMaM B Q.
2) uckirouarot u3 B mapsi ti/Ui, Takue, uro Ui sBiseTCs IEpeMEHHOIA B O
3) coOuparoT mapsl, MojgydeHHbIe B 0.1, 2.
ITpumep:
o= {a/X,q(Y,Z,U)/V}, B={b/X,c/Y f(X)/Zk(d)/V, f(X)/W}.
ITocne BeimonHenus 1.1 HaxoauM
a={a/X,q(c,f(X),U)/V}.
[TyHkT 2 nmaer
B = {c/Y f(X)/Zf(X)/W}.
Pesynprarom n.3 sBnsercs
v = {a’/X,q(c,f(X),U)/V,clY f(X)/Z,f(X)/W}.
OueBUIHO, YTO MPHUMEHEHHE K JHMTEpaly MOCJIeI0BaTelIbHO 3aMeH o U [} JaeT Takod ke
pe3ysbTat, YTO U MPUMEHEHHUE 3aMEHBI 7.
B o6mem citydae oof#Bea.
Kommo3wumus 3ameH accoratuBHa: (oef)ew=oo(Pow).

OKBHUBAJICHTHBIE BBIPAXKEHUS, KPOME JIUTEPAJIOB, MOTYT MMETh pa3IM4Hble, Ooyiee CIO0XKHbIE
¢opmbl. B Tabn. 1 pgaHel mpuMephl IIMPOKO MCHOJIb3YEMbIX SKBHBAJIECHTHBIX IpeoOpa3oBaHUii,
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MMPUBCIACHHBIX 0e3 J0Ka3aTCJIbCTB.

DOxBuBaieHTHbIE [1D Tabmuna 1
Ucxonuasa IO OxBuBanenTtHaga 10 Bun 3akona
—F(=F) F
F>G —FvG
FoG (F>G)A(G—F)
—(FAG) —Fv—-G 3akoH J1e Moprana
—(FvG) —FA—G 3akoH 1e Moprana
FA (GVH) (FAG)Vv(FAH) 3aK0H AUCTPUOYTUBHOCTH
Fv (GAH) (FVG)A(FVH) 3aKOH TUCTPUOYTUBHOCTH
FvG GvF 3aKOH KOMMYTAaTHBHOCTH
FAG GAF 3aKOH KOMMYTAaTHBHOCTH
(FvG)vH Fv(GvH) 3aKOH aCcCOIMAaTUBHOCTU
(FAG)AH FA (GAH) 3aKOH acCONMATHBHOCTH
F—G —G—> —F KoHTpamno3uinoHHbIi 3aK0H
Ucxonnasa IO OkBuBanenTtHasa [1D Bun 3akona
FA—F 0
Fv—F 1
FAO 0
FAl F
Fv 0 F
Fv1 1
—(3XF(X)) VX(=F(X))
—(VXF(X)) IAX(=F(X))
VX(F(X)AG(X)) VXF(X)AVXG(X)
AX(F(X)vG(X)) AXF(X)vIXG(X)
VXF(X) VY F (Y) 3aKOH HEMBIX TIEPEMEHHBIX
IXF (X) AYF (Y) 3aKOH HEMBIX IEPEMEHHBIX
JIABOPATOPHOE 3AJIAHUE

1. HapucoBarp OJOK-CXeMy airopuTMa yHUGUKALUM JBYX JIUTEPAOB C Tpems

apryMEHTaMH, YYUTHIBAIOIIETO ONEPalMy CPABHEHUS MMEH JIMTEPaJiOB, KOJUYECTBO H

paccTaHoOBKY paszzaenuresneid. ViMeHa nuTepanoB sBIsIIOTCS OYKBOM, HOMEp KOTOPOH B

andaBuTe COBNaAaeT C HOMEPOM OpHUTabl.

CoctaBuTh nporpaMmy yHU(UKALUH IBYX MPEAUKATHBIX JTUTEPAJIOB 110 11.1.

OTnaanuTh MporpaMmy 1.2, OCYIIECTBUTH IPOTOH U 3aIHCaTh PE3yIbTATHI.

4. V3MeHUTh MMs OJHOTO W3 JUTEPAJIOB Ha CIEAYIOUIyl0 OYKBY andaBuTa M MOBTOPHO
BBITIOJIHUTS 1. 3.

5. W3MeHUuTH KOJIMYECTBO apryMEHTOB JIFOOOT0 JInTepasia U MOBTOPUTS II. 3.
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COJEPXAHME OTUETA

=

Kpatkue TeopeTrueckue CBEACHHUS.
2. Brok-cxema aaropurMa.



3. Pe3ynbraThl MPOrOHOB.
KOHTPOJIBHBIE BOITPOCBI

CocraB (hopManbHO-TOrHIECKON MOJIETIH.
OmnpeneneHue NpeIuKaToB MEPBOTO MOPSIIKA.
DneMeHTHI PeAUKATHBIX (OPMYIL.
CuHTaKCUC MIPEAUKATOB.

[IpuHIUI pe3onronui.

[TonsiTue ynudukaropa.

Anroput™m yHU(UKALIWH.

Kommo3unus 3ameH.

NG~ wWNE

JIABOPATOPHASA PABOTA Ne 2. uccienoBanmne ajaropurmMa o0padoTKku 3HAHM I
MeToaoM "ot dakToB K nean'". [psimas nenykuus

MIPSIMA ST TEJIYKLIUS

Llesb paboOThI: U3yUEHHE U KCCIICIOBAHUE alITOpUTMa 00pabOTKH 3HAHUH MeToI0M "OT (hakToB
K uenu".

TEOPETUYECKAA YACTDH

OnnHoit u3 BakHbIX Mojenei 3Hanuii B UC siBnsieTcst mpoIyKIIMOHHAS MOJIENb THITA
ecau <ycnosue >, mo < 3aK1oyeHue >,
rae:
“ecnu “, “mo “ — oneparopsl;
< ycnogue > (aHUEIEHT) - 3TO: TIOCBUIKA, YTBEPKIAEHUE, TTPEIIECTBYIONINNA, OCHOBAHHE;
< 3axnmoyenue > (KOHCEKBEHT) - OTO: JACHCTBUE, CJEACTBHE, MOCIEIYIONINN, THIOTE3a;

TCHEPUPYCTCA IIPHU UICTUHHOCTH YCJIOBUSI.

[TpuBeneHHOE MPaBUIIO, @ TAKXKE ET0 YCIOBHYIO WJIN 3aKIIOYUTEIBHYIO YaCTH MHOT/Ia HAa3bIBAKOT
cyxaeHusiMi. OueBUIHO, YTO IPUBEIEHHOE NTPOCTOE MPABUJIO B TEOPUHU MIPEIUKATOB IEPBOIO MOPSIKA
MOKET OBbITh BBIpaXKe€HO (opmMynoi uMIUIMKanuu. B obmem ciiydyae mpoAyKIMOHHAs MOJENb He
MpUBs3aHa K KaKOW-1100 popMalIbHON TEOPUU U UMEET pa3INyHble MOAU(PHUKALIUY.

CIIO’KHOE TIPOAYKIIMOHHOE MPaBHJIO MOXET WMETh OJHO 3aKIIOYHTEIBHOE CYXKICHHUE,
SIBJISIFOIIICECS] CIEJCTBUEM JBYX JAPYIMX MCXOIHBIX (cuJioru3m). Hampumep, mpaBuiio “oraeneHus’
(modus ponens):

eciu 0—>3 UCmuHHO U oL UCMUHHO, MO [} ucCMuHHO,
I YCIOBHAs YacTh COAEPKHUT JIBa MOIYCIOBHs (JIBE MOCHIIKK WIIM J{Ba UCXOJHBIX CyxaeHus). Hike
naH OoJiee CIIOKHBIM TPUMEP, B KOTOPOM HMEFOTCS TPU MPaBHIIA, IPUYEM TPETHE COMEPIKUT MOCHIIKY
U3 TIEPBOTO M 3aKJTFOYCHUE U3 BTOPOTO MPaBUIIa (THIIOTETHYESCKUI CHILIOTH3M):
[ecnru X, mo Y u ecau Y, mo Z], mo [ecau X, mo Z].



VYcoBHast 4acTh MPOAYKIIMOHHOTO IIPAaBUJIa IPU BBIBOJIE €T0 CIEICTBHS (PUTypHpPYyET Kak
(hakTHYECKasi COCTABJIAIONIAsl, HICTHHHOCTh KOTOPOH JIMOO yCTaHOBJIEHA 3apaHee, MO0 Ao KHA ObITh
nokasana. [Tocie 3Toro camo ClieZICTBHE MOXKET OBITh HCIIOJIB30BAHO B IPYTUX MPaBHIIaX B KAUeCTBE
HOBOTO (paKTa, 4TO MPUBOIMT K JOTHYESCKOH IIETIOYKE JOKA3aTEIbCTB, IIPUBOISIICH K HOBBIM 3HAHUSIM.

Bce nim yacTh yxe U3BeCTHBIX (DAKTOB MOTYT OBITH BBIZICIICHBI B 0COOYIO TpyITy — 0a3y GpakToB,
HCIIOJIb3YEMYIO KaK B YCIIOBHBIX YACTSX MPABUJI, TAK U CAMOCTOSATENBHO. B 3TOM citydae Bcst 6a3za 3HaHMIA
(b3) nenutcs Ha nBe yactu: 6a3a pakroB (bD) u 6a3a npasun (BII).

[Torck HOBBIX 3HAaHUM B HPOAYKIHOHHBIX MOJEISIX MOXET ObITh NPSAMBIM M OOpaTHBIM.
PaccmoTpuM niepBelii METO IPUMEHUTENBHO K TEOPUU IIPEIUKATOB.

[Mpsimast nenykuwmst: ecnu Fu, Fo, ..., Fn, G - norudeckue Beipaxenus, T0 G SABISETCS JTOTUISCKUM
cnencrBueM u3 F1, Fo, ..., Fn Torma u Toapko Toraa, koraa jorudeckoe BeipakeHue Fin Foa.. . A Faa— G
TOXKIECTBEHHO JIO’)KHO. BBIBOIBI IPUMEHSIOT K (haKkTaM U MpaBUiaM. AJITOPUTM 3aBepIiacT padboTy mpu
JOCTHKEHHUH LIeJH (MIpsiMast LIeTI0YKa pacCyKICHUI — OT (PaKTOB K LIETISAM).

[Tpumep 3agauu o MeTony “oT (pakToOB K 1enu”.

@akr 1: IBaHOB — mpenojaBaTe)ib MaTeMaTudeckoro dakynprera (popmMann3oBaHHas 3aIHCh -
npen.(mamem., u8arnos)).

dakr 2: TlerpoBa — crynenTKka daxyiabreta HHGOPMATHKHU (cmyo. (ungopm.,nemposa)).

[IpaBuno 1. Ecnu Y - nmpenogaBatens gakynsreta X 1 W - cTyAeHTKa (dakynbrera Z npu X<>Z

(3TO HEpaBEHCTBO €CcTh J100ABOYHBINA HEMHACKCHUPOBAHHBIA (DAKT), TO Y MOXKET OBITH 9K3aMEHATOPOM
st W ((mpen.(X,Y)Actyn.(Z,W)A—paBuo(X,Z))—sk3am.(Y,W)).

lenp 1 (3ampoc): Moxer mu HWBanoB ObITh  3K3ameHaTopoM y  IletpoBoii
(ox3am.(usanos,nemposa))?

Y TBepAUTEIbHBIN OTBET HA MMOCTABIEHHBINA BOIPOC MMEET BUJ CIECAYIOUIEH TEOPEMBI:
(paxmIngpaxm2anpasunol)—yenvl.
Jloka3aTenbCcTBO TEOPEMBbI CBOAWUTCS K JOKA3aTEIbCTBY MCTUHHOCTU JIAHHOTO JIOTMYECKOIO
BbIpaxkeHUs1. C moMoIbto Tab. 1 mepenuiinem TeopeMy Kak
— (paxmIngpaxm2 nnpasunol)vyensl.
HcTHHHOCTB 3TOTO BBIPaXXEHUSI COOTBETCTBYET JIOKHOCTH CIIEAYIOLIETO BhIPAXKEHHUS:
(paxm I ngpaxm2 Anpasunol) \—yensl,
YTO MNpSMO YKa3blBA€T Ha TEOpEMYy NPAMOM JeAyKUMH. J[0Ka3aTenbCTBO TEOPEMBI C IIOMOIIBIO
PE30IIIONMI MTPOBEIEM B HECKOJIBKO ITAIOB.
Oran 1. [Ipeobpazyem npaBuiio 1 B TU3BIOHKTHI C TOMOLIbIO Ta0. 1:
—mper.(X,Y)v—ctyn.(Z,W)v—(—paBuo(X,Z))vakzam.(Y,W).
PaccmoTpum nanee aBa npeiokeHus — ¢akt 1 u nocnennee npasuio 1. [lpuMeHUM K BBIIEICHHBIM
MIPEAJIOKEHUSAM IIPUHLUIT PE3ONIOLNN. 3aAMEHUB B HAWJIEHHON PE30JIbBEHTE IEPEMEHHBIE HA N3BECTHBIE
KOHCTaHTBI, UMetolHecs B GakTe 1, MoIyduM MpaBuio 2:
—ctyn.( Z,W)v paBHo(MaTeM.,Z)v3K3aM.(nBaHoB, W).

Oran 2. AHaJIOTUYHO BBIIEU3TI0KEHHOMY U3 (pakTa 2 1 mpaBuiia 2 pe3osonuei nomyyaem (akt

9K3aM. (UBAHO8,NeMpPO8a) N/ pasro(mamem. uHpHopM.).
Tak kak X u Z - pa3Hble QakyibTeThl (3TOT (aKT OTpakeH B mpaBuie 1 HepaBeHCTBOM X<>Z), TO
pasHno(mamem. unghopm.)=J1 (;10xw) 1 B dhakte 3 octaercs Gpakt 4: ak3am.(U8ano8,nemposa,).
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Ortan 3. TlockonbKy yenwvl=sk3am.(uearnos,nemposa), ¢ noiaydenueM (axra 4 uckomas I1eib
paspemieHa. OueBUAHO, YTO METOAOM pE30IOUMKA ObUIM 00pabOTaHBl BCE MPEMTIOKEHHS B YaCTH
(haxm i ngpakm2Anpasunol) Teopembl. 3aMEHUB YKa3aHHYIO 4acTh Ha (akT 4, MOJyYHMM BMECTO
bopmyb (paxmIngpaxm2anpasunol) \—yensv ] BBIpa)KECHHE
axm4 n—yenv | =sx3am.(U8AHOB,NeMPOBA) A—IK3AM. (UBAHOB,NeMPOBa),  SBISIOMIEECS JIO’KHBIM.
Teopema qokaszaHa.

BeBon ¢dakta 4 (moarBepikaeHue 1menud 1) cOOTBETCTBYET (PAKTUUECKOMY 3aBEPILICHHUIO
00pabOTKH UCXOIHBIX JaHHBIX.

JIABOPATOPHOE 3AJIAHUE

1. HapucoBath 0JIOK-CXeMy aJITOPUTMA PEIICHUS 3a/1a49¥ U3 TIPUBEICHHOTO PaHee IpuMepa
MeToaoM "oT (pakToB K e,

2. CocraBUTh TpOTpaMMy, pealu3yionlylo amroput™ 1. 1. Hcmons3yemble uMeHa
MIEPEeMEHHBIX - OYKBBI, HAUMHAsl C TOI, HOMEp KOTOpOil B ajipaBUTE COBMAIAET C HOMEPOM
Opurasbl.

3. OtnaauTth nporpaMmy I. 2 U OCYHIECTBUTh pabO4Hii MPOroH. 3anucarh pe3yabTar.

4. Bgectu mo00e N3MEHEHHE B MICXOIHBIC IaHHBIE, IOBTOPHUTH BBIMTOJHEHHE T1. 3.
COJEPXAHUE OTUETA

1. Kparkue TeopeTuueckue cBeICHUS.

2. brnok-cxema aaropurma.

3. PesymbraThl MPOTrOHOB.

KOHTPOJIBHBIE BOITPOCHI

[TpaBuIO IPOAYKIMH.

CHIIOTU3MBL.

Teopema npsIMON AeTyKIIMH.

[TpuHnun pemenus 3aga4d "ot GakToB K Henu".
Vcnonb30BaHue npaBuiia pe3oJIoLuy B II. 4.
Hcnonb3yemble 3KBUBaJIEHTHBIE TPE0Opa30BaHus B 1I. 3.

oukwnE

JIABOPATOPHAS PABOTA Ne 3. HccienoBanne ajJropurmMa o0padoTKu 3HAHUH
MeToa0M "oT nesm K paktam . OOpaTHas gexyKuus

Heanb paGoThl: M3yYeHUE W UCCIEAOBAHUE aITOPUTMa 00pabOTKH 3HAHUN METOJ0M "OT IEH K
¢dakram "

TEOPETUYECKAS YACTb
OOpartnas genykuus: ecnu  Fi, Fo, ..., Fn, G - norudeckue BoIipakeHus, To G sBisercs
nmoruueckum cueactsueM u3 Fi, Fo, ..., Fn Torma m Tonapko TOrAa, KOrma JIOTHYECKOE BBIpaKCHHUE

—Fiv—Fov...v—FnvG TOXHEecTBEHHO HCTUHHO (00mIe3HaYMMO). BBIBOABI MPUMEHSIOT K Ied |
MpaBWiIaM, 4YTOOBI TOJNYYUTh HOBBIE YAacTUYHBIC IIeNW. AITOPUTM 3aBepliaer padoTy, Korja BcCe
JaCTUYHBIC IIeJTH MPUBEIYT K TEM HIIM HHBIM H3BECTHBIM (pakTaM (oOpaTHas IIeN0YKa pacCyKISHUH — OT
nesel K gpaxram).
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B cucremax oOpaTHO#l aAemykuwu TpaBuia W eI TPeoOpa3yloT B KOHBIOHKTHI, YTOOBI
MPUMEHHTD MPABUIIO COTJIACHS, TBOMCTBEHHOE MPABHITY pe3ororuil. [IpumMeHss ero K KOHbIOHKITHSIM
PAC1 u —PAC2, monyuator kouptoHKIHI0 C1AC2. PaccMoTpum npumep jabopaTopHoit padboTsr No 2
METOAOM o0paTHOl nenykuuu. st 3Toro mpeoOpasyem ¢ yderom Tabn. | paHee HCIOIB3yeMYIO
bopmyny —(paxkm i Agpaxm2 anpasunol)vyensvl:

—¢hakm Iv—gaxm2v—npasunolvyennl.
[TocneaHee MOMTHOCTEIO COOTBETCTBYET TEOpEME 0OpaTHOM AeMyKIMU. BHaYaie NCOIb3yeM MPUHIIHIT
PE30JIIOIUHA.

Oran 1. [Ipeobpasyem yactb —npasuiol K BULY
npen.(X Y Incmyo.(Z W Ya— pasno( X ,Z Ya—oxzam.(Y W )
U [IOJICTABHM €€ B TIOCIICTHIOI0 (POPMYITY TEOPEMBI:
—gaxmIv—paxm2v(npen.(X Y Incmyo.(Z W )a
A= pasno( X, Z Yn—orzam.(XY W ))vyersl.
C y4yeToM mpaBuIIa COryiacus M3 [eJd | U OTPHIIAHUS MTpaBria | BEIBOIMM HOBYIO IIENb 2:

npen.( X uean.)ncmyo.(Z ,nempoéa)r— pasno( X ,Z ),
IJie OCYIIECTBIIEHA 3aMEHA IEPEMEHHbIX HAa M3BECTHbIE KOHCTAHTHI LeH 1.

Ortan 2. 13 nenu 2 u otpunianus ¢akra 1 BEIBOJAMM IEJb 3:
cmyo.( Z ,nemposa) \—pasno(mamem.,Z ).

Oran 3. 13 nenu 3 u otpunianus dakra 2 HaxoauM (akT 3:
— pasHo(mamem. UH@PopM.).

[Tosmyuynnu u3BeCTHBIN (HEMHIEKCUPOBAHHBIN) QakT u GakT UCTUHHBIN. TeopeMa 1oka3aHa.

JIABOPATOPHOE 3AJIAHUE

1. HapucoBarh OJ0K-CXeMy aqTOpUTMa PEIICHHS 3aJ]a4l U3 TPUBEJIECHHOTO PaHee mpuMepa
MeTo/IoM "oT 1enu K akram".

2. CocTaBUTh TIpOrpaMMy, pealm3yromyr amroput™m 1.1, HWcmonb3dyeMble WMeHa
MIEPEeMEHHBIX - OYKBBI, HAUMHAs C TOM, HOMEp KOTOPOil B ajipaBUTE COBMATAET C HOMEPOM
Opurassl.

3. OTnaguth IporpaMmy Il. 2 ¥ OCYIIECTBUTh pabounii MpOroH. 3anucarh pe3yybTart.

4. Bsectu m060€ U3MEHEHNE B UCXO/IHbIE JaHHbIE, TOBTOPUTH BBHIMIOJIHEHHE II. 3.
COJEPXAHUE OTYETA

1. Kparkue TeopeTuueckue cBeIeHUS.

2. bnok-cxema anropurMa.

3. PesymbraThl MPOTOHOB.

KOHTPOJIBHBIE BOITPOCBI

=

[IpaBuno npogykuu.
2. CHIUIOTU3MEL
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Teopema oOpaTHOI JeTyKIINU.

[Tpunnun pemenus 3agaq "ot menu K gpakram ".
Hcnonbs3oBanue npaBusia pe3oitouu B m.4.
Hcrnonbs3yemble SKBUBAJICHTHBIC TPEOOpPa30BaHus B 1I. 3.

©oksw

JIABOPATOPHAS PABOTA Ne 4. ucciienoBanue ajiropurMa o0padoTKu 3HAHUIA HA
OCHOBe He4eTKHUX MHOxkecTB. HeueTkue MHOKecTBa

Lesab paboOTH: U3yYEHUE U MCCIEOBAHNE AITOPUTMA 0OPaOOTKM 3HAHUN HAa OCHOBE HEYETKHX
MHO>KECTB.

TEOPETUYECKA YACTD

[Tycts E - 6asoBoe ynusepcanbnoe MHOkecTBO eMenToB X, A - noamuoxectso B E |, T.e.
AcE . llpunannexuocts snementa X moaMHOKecTBY A MOXKHO BBIPa3UTh XapaKTEPUCTUYECKOM

Gyukuueil mmm Qynkumei npuHagnexHoctd L A( X) , Hampumep [l A( X) =1, ecrm X € A,

9 A( X ) =0, eciu X ¢ A. Oynkuus L A( X ) B 001IEM Cllyyae MOKET IPUHUMATh J1000€ 3HaYeHHE

B uarepsane 0,1. Torma mumyt, uto X € A, rme A ompeiencHo HEYeTKO.
Ha(X)

Heuerkum noamuoxectBoM A MHOkecTBa E  Ha3pBaloT MHOKECTBO YHOPALOYEHHBIX Map {
u A( X)IX}, VXe E, rae u A( X) wWMeer 3HaueHHs W3 MHOXKeCTBa mpuHamiekHOcTedr M .

Cuuraror A=“,lA(X) / X.
E

OIIEPAIIMN C HEHETKMMHU MHOXECTBAMMU

Papencrso: A =B rtorna u ronsko Torna, korna VX € E :},LA( X) ==Ug ( X) :
[lepeceuenne: ANDB €CTh HauOOJIbIlIee HEYETKOE MOJAMHOKECTBO, COJEPIKAIIEECS
onnospemennos Au B:vXeE:p, o =MIN (uA( X) ,MB(X)).
O6bemunenne: AUB ecTs HauMeHbIee HEYETKOE TTOMHOXKECTBO, KOTOPOE OJHOBPEMEHHO
conepxur kak A, taku B: VX eE ‘Ualg ==MAX (LLA( X) ,uB(X)).
Jononnenne: A u B nononastor apyr npyra, ecmu VX e E 1 A( X ) =1-
- HB(X),T.C. B=-Aum A=—B.
Briouenne: A « B,ecu VX eE :MA( X)< MB(X).
Jusbtonktusras cymma: A@B =(An—-B)u(-AnB).
[epememenne: V X € E Mg ( X) :MA( X — 7\,) , A - BEIIIECTBEHHOE.
pa(X)
maxp,(X)

Hopmanuszanus: V X € E Hg (x)=

12



Vmtoraenue: VX € E :uB(X)=(},LA(X))k, k>1.

Pactsuxenne: V X € E :],lB(X) =( “A( X)) k,0<k <1

Heuemxue omnowenus. HYCTB X ) Y - YHUBEPCAJIbHBIC MHOXKECTBA. HeueTxkum oTHOIIEHHEM

U He(XY)IX Y.

R na muoxectse X xY HaseBaeTcs coBokynHoCTh map R =

IIpumep:

R Yi | Y2 | Y3
X1/ 02]05]| 1
X, 0 | 04109

(X,y)exxy

Iepeceuenne Heverkux otHomenuit R, L w3 X xY ects RNL . dus wero W~ ( X, y) =

He(X, ¥Y) A (X, Y) =MIN (g (X, Y) 1t (X, Y)). Tpnwep R=R; "R,

Ril| Y1 | Y2 | Vs Roll Vi | Y2 | Ys R Y1 | Yo | VY3
X, || 0.2 | 0.5 1 X, 11 03|06 |09 X,1] 0.2 | 05| 09
X, 0 04109 X,/ 0104|038 X, 0O | 0408
OGbenuHeHNE RuL: Leo (X, YY) = (X, Y) v (X, YY) = =MAX(
Hr(X,Y) 1 (X, Y)). Tpuvep:
Ri|| Y1 Yo | Y3 Roll Vi | Y2 | Y3 Rl Y1 | Y2 | ¥s
X;11 0.2 | 0.5 1 X, 11 03|06 |09 X, || 0.3 | 0.6 1
X, 0 04109 X,/ 0104|038 X,|1 01104 |09
AnreGpangeckoe npomnssenerne R-L @ g ( X, y) =
=ur (X, Y)-p (X, Y).
CBolicTBO TUCTPUOYTUBHOCTH JJISL U U -
RA(LUB)=(RNL)U(RNB); Ru(LnB)=(RuUL)"(RUB);
R-(LuB)=(R-L)u(R-B); R-(LnB)=(R-L)n(R-B).
Anrebpanueckas cymma R+L @ g, | ( X, y) :MR( X, y) +U, ( X, y) -
He(X YY) -p (X, y).
Jlononuenue F?: Hﬁ( X, y) =1-MR(§’ y)_
HussronktuHas cymma: R®L =(R~L )u(RnL).
B, ommkaiimee k R : , ecln MR(X, y) < 0.5,
HB( X, y) =1} ecin MR( X, y) > 0.5,
niu 1, ecnu MR( X, y) =0.5.
[pumep: Rl Y1 | Y2 | ¥3 Rl Yi | Y2 | Ys
X, 11 0.2 ] 05 1 X4 0 0 1
X, 0 [ 04109 X5 0 0 1




Maxcumunnas kommosuumsi R0 R,, rie Ric X xY |, R,cY xZ :

Hg,or, (X, 2) =§(uRl( X, Y) A, (Y, 2))=

:M:?/\X (MIN (MRl( X,Y) ,uRZ(y, Z))). Hpuwmep:

ReR,|| 241 | Z2 | 23
X, 0.7 ] 06 | 0.3
X5 08 | 06 | 0.3

Rif| Y1 | Y2 | Y3 Roll 24 | 2, | Z3
%, || 0104 07| | vi|[09]04]02
D%, 0 [o4a09® | vofl 1 |05]01
.~ _ U [y.ll08]06]03

min(uRl( X1, yz) JHR,\ Y2i £1) )= a1 = 0.4

min(pg (X3, Ys) Mg, (Y3, 21))=mMIiN©.7,08) =0.7;
max (0.1,0.4,0.7)=0.7u 1. 1.

OdeBuaHO, 4TO JI0OOMY HabOpy map },l( X) /X, },l( X, y) / ( X, y) MOJKHO JaTh CIIOBECHBIC
(J'II/IHFBI/ICTI/ILICCKI/IC) OIMpCACIICHUS. 9T0 YBA3BIBACT HCUCTKYIO JIOTMKY C MBIOUJICHUECM 4YCJIOBCKaA
(xopowuii, nioxoil, ouens, He ouenv, Goaee uU MeHee, Heu3eecmHto), Tak Kak MHa4e TPYIAHO OLECHHUTH
COCTOSIHME 00BEKTA, XapaKTePH3YIOLIEerocs: ykazaHHbIMHU HaObopamu. Hederkux soruk Muoro. ITpumep:

HedyeTkas (MHOTo3HauHas) joruka Z 4

1-a); a,b - crenenn ncrunnoctn (3nauenus L) noruueckux nocsuiok A u B).

(raon. 2, toe K b=max(b,1--b); k a=max(a

MHoro3HayHas joruka Z 1 Tabmmma 2.
Css3Kka O6o3Hauenue 3HaueHus
TasTonorus . 1
A
ITpoTtuBopeune o 0
A
JIM3BIOHKIIHS 1 a, a+ b>1
AvB _
1, a+b=1
b , a+ b<1
Otpunanue —A 1-a
KoHbroHKIHA AAB a, a+b<«
! 0, a+b=1
b , a+ b>1
MIukanus A—>B 1-a, a<b
! 1, a=b
b, asb
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JKBUBAJICHTHOCTb A B 1-k a, a<b
! 1, a=b

1-k b, a>b

Mrpux [Meddepa 1 1-a, a+b<«
AlB 1, a+b=1

1-b, a+b>1

Crpenka [Iupca 1 1-a, a+b>1
AlB 0. a+b=1

1-b, a+b<«1

BbIBO/Ibl HA OCHOBE HEYETKUX MHOKECTB

Hcnonp30BaHne HEUETKUX MHOXKECTB PACCMOTPUM IIPU BBIBOJAX HA OCHOBE HEYETKOM JIOTUKH.
HeueTkas j10ruka 1nosp3yercsi pa3iMuHbIMU KPUTEPUSMU U YCIOBUSAMH, IOJTY4aeMbIMU JIOTHYECKUMU
ciocobamu. [lamee naHbsl mpHMepbl HanOOJIEe IMUPOKO UCIIOIb3yEeMbIX KPUTEPHUEB.

[IpaBuna-kputepun HedeTkux BeBogoB 11 AcU , B<V .

l. Ilpl: ecmu X ects A, 10 Y ects B
IIp2: X ectp A

Cn: Y ects B.

II-1.  IIpl:ecim X ectb A, 10 Y ects B

IIp2: X ectb ouenr A

Cn: 'Y ectb ouens B.

I1-2. Ilpl: ecau X ecmo A, mo y ecmp B
IIp2: X ectb ouenp A
Cn: 'Y ectp B.

Il Ipl:ecmu X ectb A, 10 Y ectp B

IIp2: X ectb Gonee nmm Menee A

Cn: 'Y ectb Gonee unu menee B .
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I\V-1. ITp1: ecnu X ecmo A, mo y ecmy B
IIp2: X ectb He A

Cn: 'Y HeusBecTHO.

IV-2. IIpl: ecniu X ectb A, 10 Y ects B

IIp2: X ectb e A
Cn: 'Y ectb HE B,

rne “Ilp” — mpemnoceuika, “Ca” — cnenctBue, A = J Ly (U)U, B = I Wg (V)/V, ~ouenn
U \%

W »=W 2, “Gonee mm menee W 7 =W %2 (W - m060e HeueTKOoe MHOKECTBO).
Ycnosue-nepaBeHCTBO: LA (U)A(LL 5 (U) ;) Hg(V))spg (V), rme ;) ” — MMIIIIKAIms,
3aBHCAIIAS OT BUJA HEUETKOM joruku Z .
Hpumep: Z =2 4,
U =V =0+1+2+3+4+5+6+7+8+9+10,
A=mano=1/0+0.8/1+0.6/2+0.4/3+0.2/4,
B =cpenne=0.2/2+0.4/3+0.8/4+1/5+0.8/6+0.4/7+0.2/8.

IIpoBepum mpasuto-kputepwii I. s sToro cHadana Haiinem OuxapHoe otHomenne Ry (A (X), A, (
Y)) mexay X u Y B npenmocsinke Ipl (A, (X), A, (Y )— MHox)ecTBa, onpeiensembie aTpuOyTamu
X, Y, IpUHUMAIONIUMH 3HaYEHHs U3 U ,V coorsercTBenno). [Ipennoceuika [Ipl - “ecaun X ecth A
,10 Y ects B” - comepxut aBa ynapusix otsourenns: R (A (X))=A u R(A,(Y))=B .13 Bcex
Bo3moskHbIX oTHOmIeHnit Ry (A (X), A, (Y)) Bbibepem otnomrenne Buna Ry (A (X), A, (Y)) =

A xV Z—>V x B= j(pA(U)? Hg (V)/I(U,V), rie MA(U)? MB(V):uRl(u,V).
1 U xV 1 1
Torna c yserom  Talu. 2, rne @=H , (U), b:},lB(V ), MoxHo paccuntath Ry (A (X), A, (

Y)) cnexyrommm obpazom:

0% U =Uy=0, V=V;=0. U3 ucxomupIx IaHHbBIX Ll A(UO )=1 (Y4ucauTens MePBOTO IIEMEHTA
MmHoxkecTtBa A), Uy (Vg )=0 (1o e w1 B ). B atom ciyuae a>bu HRl (Uy.Vp)= HA(UO)
- V,)=1—0=0.

Zy MB( o) Zy

1% u =U,=0, V=V,=1; MA(UO)=1, Hg (V;1)=0; MRl(UO,V1)=O.

2°. U =U,=0, V=V, =2; },lA(UO)zl, Hg (V,)=0.2; HRl (Uy,V,)=02wuT. 1.
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0%. U=U;=1, V=V, =0; MA(Ul):O.S, Hg (Vo)=0; ],LRl(Ul,VO )=0 u T. 1.

3nauenus L Ry s Beex map (U, V) ceenem B tabimny otsomrenns R, (A (X), A, (Y)) —Tabn.3.

3HaueHus ],LRl wis Ry (A(X), A, (Y)) Tabnuna 3.

\Y 0 1 2 3 4 5 6 7 8 9 10
u

0 0 0 0.2 0.4 0.8 1 0.8 0.4 0.2 0 0
1 0 0 0.2 0.4 1 0.2 1 04 0.2 0 0
2 0 0 0.2 0.4 04 0.4 0.4 0.4 0.2 0 0
3 0 0 0.2 1 0.6 0.6 0.6 1 0.2 0 0
4 0 0 1 0.8 0.8 0.8 0.8 0.8 1 0 0
5 1 1 1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1 1 1 1
8 1 1 1 1 1 1 1 1 1 1 1
9 1 1 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1 1 1

Mpeanocsika  IIp2  ecte R(A; (X)) = A. Torma crencteue R(A,(Y)) =

AeRI(AD)AY) = JYIHA(WAR,U) > R (VI V
v 1

jb/[MA(U)AMRl(U,V)]/V, rie D/[HA(U)/\MRl(U,V)] = },lR(V). ITo amamoruu c
Vv
NPEABIIYIIM aITOPHTMOM UMEEM:

0°. U=U,=0, V=V,=0; },lA(UO):l, MRl(UO,V0 )=0. Batom ciyuae
HA(UO)AMRl (Uy,Vp)=1A0=0=S,.

1° U =U,=1, V=V, =0; HA(U1)=O.8, },LRl(Ul,VO )=0; Sl=0.8/\0=0 UT. 1.

5. U=Us=5, V=V, =0; i, (Us)=0, kL, (Us,Vo)=L: Sg=0nl=0mr. 2.

17




OuesuHo, uto [ o (Vo )= DJ/ [MA (u )/\uRl(U 'V )]=0. Ananornuno naxomum H (V,)=0. Hanee:
0% U=U,=0, V=V,=2; KA (Up)=1, },lRl(UO V5)=0.2; SN (UO)AMRl(UO Vo,
)=1A0.2=0.2=S,,.

12 U=U;=1, V=V, =2; KA (U,)=0.8, },LRl (U, V,)=0.2; S,=0.810.2=0.2;
42, U=U, =4, V=V,=2; KA (u,)=0.2, HRl (U,.V,)=1;, S,=0.2A1=0.2.
52 U=Ug=5, V=V, =2; KA (U5)=0, },lRl(l,I5 V,)=1; Sg=0A1=0ur. 1. 10
S10=0. [las 5THX IYHKTOB e (Vz):b/ [],LA (u )/\},lRl(U ,V,)]=0.2. Tlocne HaxoxaeHus BCex
3HAYCHUM Hp (V) umeem:

R (A, (Y))=0.2/2+0.4/3+0.8/4+1/5+0.8/6+0.4/7+0.2/8 = B = cpenne.

JIABOPATOPHOE 3AJIAHUE

1. HapucoBarh OJIOK-CXeMy aJTOpUTMa IPOBEPKH KPUTEPHS HEUYETKOTO BBIBOJA B
BBIIIEU3II0KEHHOM MPUMEDE.

2. CocrtaBHTb IPOrpaMMy, peaM3YIONIYIO II. |, T/Ie *MeHa MHOKECTB HAUHMHAIOTCS ¢ OYKBBI
HOMEp KOTOpOH B andaBUTe COBMAAAET C HOMEPOM OpUTA/IbI.

3. OTmmaguth mporpamMmy II. 2, 3aIIyCTHTh pabOYHil MPOTOH M 3aITUCaTh PE3YIIbTATHI.

4. Bnectu mo6oe n3MeHeHne B QyHKIUHN IPUHAUIEKHOCTH U TIOBTOPUTS I1. 3.
COJEPXAHHUE OTYETA

1. Kparkue TeopeTndeckue CBeIeHHs.

2. Brok-cxema aaropurMa.

3. Pe3ynbTaThl NPOroHOB.

KOHTPOJIBHBIE BOITPOCHI

[TousiTue yausepcyma.

DyHKIUSA PUHAIIEKHOCTH.

HeueTkoe MHOKECTBO.

DOopMBI 3aIIMCH HEYETKOTO MHOXKECTBA.
Onepanuu ¢ HEYETKUMHA MHOKECTBAMH.
Heuerkue oTHOIIEHUS.

[Tpumepsl HEUETKHX BBIBOJIOB.

NogkwihE

BUBJIMOT'PAGUYECKUIA CITMCOK

1. 3mutpoBuu A.U. UnTemnekryanbHble nHopmannonusie cuctembl. MH.: HTOOO "Terpa-cucrem",
1997. 368 c.
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2. T'aBpmioBa T.A. , Xopomesckuii B.®. ba3bl 3Hanuit uaremnekryanbueix cucrem. CII6.: Iutep,
2000. 384 c.

3. Kopuees B.B. u ap. bassl ganneix. MaTemiekryansHas oopadbotka nunpopmanuu. M.: Hommmx,
2000. 352 c.

4. TlpencraBneHue 3HaHUH B HH(GOPMAIIMOHHBIX cucTeMax: Y4eO. mocobue / B.d. Oaunokos; Psazan.
roc. paJuoTexH. akaj. Psazane, 2002. 60 c.

4 KpuTepnu oueHMBaHUS KOMIIEeTEHIIUH

OrneHKa «OTJIIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIU TNTyOOKHE, UCUEPIBIBAIOINE
3HAHUS M TBOPYECKHE CIIOCOOHOCTM B MOHHMAHHMM, H3JI0KEHUU W HUCIHOJIb30BAaHUU
y4eOHO-TIPOrpaMMHOTO MaTepuaja; JOTMYECKU IOCIeI0BaTeNbHbIE, CONepKaTeIbHbIC,
IIOJIHBIE, IMPABWIbHBIE M KOHKPETHBIE OTBETHl HAa BCE ITOCTABJICHHBIE BOIIPOCHI H
JOTOJHUTENbHBIE BOMPOCHI NPENoJaBaress; CBOOOJHOE BJIaJCHUE OCHOBHOW U
JOTIOJTHUTENBHOU JTUTEPATYPOU, PEKOMEHAOBAHHOW Y4eOHON POrpaMMON.

OneHka «XOpOLIO»BBICTABIISIETCA CTYIAEHTY, €CIM TBEPAbIE M JIOCTAaTOYHO
ITOJITHBIE 3HAHUS BCETO NMPOrPAMMHOIO MaTepHuana, IpaBUJIbHOE IIOHUMAaHUE CYIIHOCTU U
B3aMMOCBSI3M  pAacCMaTPUBAEMBIX IIPOLIECCOB M SIBJICHUHM; IIOCIEIOBATEIbHEIE,
IpaBWIbHbIE, KOHKPETHbIE OTBETHI HA I[IOCTABJIEHHBIE BONPOCHI IpPH CBOOOJHOM
YCTPAaHEHUH 3aMEYaHuH 110 OTAEJIBHBIM BOIIPOCaM; JOCTATOYHOE BIIaJCHUE JINTEPATYPOH,
PEKOMEHIOBAaHHOM y4eOHOU MPOrpaMMOi.

OneHKa «yA0BIETBOPUTEIBHO» BBICTABJISETCS CTYIEHTY, €CJIM TBEPBIE 3HAHUS
Y IOHMMaHHE€ OCHOBHOTO IPOrPaMMHOTO MaTepHalia; paBuWIbHbIE, 0€3 rpyObIX OLINOOK
OTBETHI Ha MOCTABJIEHHBIE BONPOCHI IPY YCTPAHEHUH HETOUYHOCTEW M HECYIIECTBEHHBIX
OIMOOK B OCBEUICHUH OTACJbHBIX TOJIOXKEHUH TpU HABOASUIMX  BOMpPOCAX
MpPEenoIaBaresis; HeIOCTaTOUYHOE BIIAJIEHUE JUTEPaTypOil, peKOMEHIOBaHHON y4eOHOMN
IIPOTPaMMOM.

OneHka «HeyJOBJIETBOPUTEIBLHO» BBICTABIIAETCS CTYIAEHTY, ECJIU HENPABUIIbHBIE
OTBETHI HA OCHOBHBIE BOMPOCHI, TONYIIEHbI TpyOble OMKMOKK B OTBETaX, HEIIOHUMAaHHE
CYyIIHOCTM H3JIaraeMbIX BOIIPOCOB;, HEYBEPEHHBIE U  HETOYHBIE OTBETHI HA
JOTIOJIHUTEIIbHBIE BOIIPOCHI.

5.MeToauyeckne MaTepuaJibl, ONpeae/AaoNe NPpoueIypbl OlleHMBAHUA 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaAKTEePU3YyOIIMX 3TANbI
(popMupoBanus KomneTeHI UM

Texymas aTTecTalsl CTYJICHTOB IPOBOAMUTCS MPEMOAABATEISIMU, BEIYIIUMHU
7a00paTOpPHBIC 3aHATHUS 1O JUCIMIUIMHE, B CIASAYIOMHMX (GOpMax: OTYET MUCHbMCHHBIMN,
KOJIJIOKBUYM, KOHTPOJIbHAs paboTa.

Jlomyck K J1abopaTOpHBIM paboTaM MPOMCXOJHWT TPH HAJUYHH Y CTYJACHTOB
MEYaTHOTO BapuaHTa OTYeTa. 3alluTa OT4eTa MPOXOAUT B opMe TOKIana CTyACHTa 10
BBITIOJIHEHHOW paboTe M OTBETOB Ha BOIIPOCHI IIPETIOIaBaTeIsl.

Otder BKJIIOYAET B CEOS CIEMYIONIUE pa3Aelibl: TUTYJIbHBIN JIUCTC Ha3BaHUEM
paboThI; 1eNh pabOTHI; KPATKUE TEOPETUUYECKUE CBEICHHS; OIMHMCAHHE PEe3yJIbTaTOB
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n1abopaTopHONPAOOTHI; BHIBOJ M3 PAOOTHI, BKIIFOUAIOIIHNI B ce0s ONTMCaHUE TPOIeTaHHOM
paboThI, 3aKIIFOUYEHUE O TOM, COOTBETCTBYIOT JIU TIOJIyY€HHbIE PE3YJIbTAThl TEOPETUUECKU
O’KUJIABILIMUMCS, €CITU UMEIOTCS HECOOTBETCTBUS, UX HYKHO OOBSICHUTD.

OT4et MOXET ObITh OTIPABIICH HA AOPAOOTKY B CICAYIOMIUX CITydasx:

- MOJILHOCTBIO HE COOBECTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM;

- HE pacKphITa CyTh pabOTHI.

6 IlepeyeHb OCHOBHOI M JONOJHHUTEIbHO JIUTEPATYPhI, HEOOXOAUMON 1A
OCBOEHMS THCIUIIHHBI
6.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPHI:
1. CosetoB b.41. [IpeacraBienue 3Hannii B ”HGOPMAIIMOHHBIX CHCTEMaX: YYCOHHK. - 2-€ U3l -
M.: Akagemus, 2012-144c.
2. I'pomos 10.10., UBanosa O.I'., Ceperun M.IO., uapux B.E., Maprembsinos 10.D.
[IpencraBnenue 3HaHMI B MHPOPMALIMOHHBIX CHCcTEMax: ydyeOHoe ocodue- TomboB: U3n-Bo
OI'bOY BIIO TI'TY,2012-169c.

6.1.2. IlepeyeHb TONMOJHUTEIBHOI JUTEPATYPHI:
1. ®puaman A, Dpuaman O.B. Jloruueckue NpPUKIAJAHBIE CHCTEMbI
MCKYCCTBEHHOTr'0 MHTEJUIeKTa. YueOHoe nocooue. Anatutel: KO [lerpl'Y, 2004
2. Kopo6osa M1.JI., Apremon I'.B. Ilpunsarue peuieHuii B cucteMax, OCHOBaHHBIX Ha
3HaHUAX: Y4 eOHOe mocooue - Tam60B: U3a-8o ®I'BOY BIIO TI'TY,2012-81c.
3. Cocenckas C.C. IlpeacraBienue 3HaHui B MHOOPMAIMOHHON cUcTeMe: yueOHas
nutepatypa- M.: THT, 2015-216c.

6.2.1lepeueHs y4eOHO-MeTOAUYECKOTO O00ecTedeHHsI CAMOCTOSITEIbHOI PadoThI

00y4arIuXcs Mo JUCUHUIINHE!
1. Meroauueckue yKa3zaHWUs TIO BBIMOJHEHUIO JIA0OPATOPHBIX pabOT MO JUCHUILINHE
«[Ipeacrapnenue 3HaHUI B MTHPOPMAIIMOHHBIX CHCTEMaX »;
2. Meroauueckiue yKa3aHHWs 1O BBINOJHEHHWIO KOHTPOJIBHOH pabOThl MO  AMCIUIUINHE
«[Ipeacrapnenue 3HaHUI B MTHPOPMAIIMOHHBIX CHCTEMAX »;
3. Meroanueckue yKazaHUS IS CTYICHTOB IO OpraHW3allMd CaMOCTOATENBHOW paboTHI 110
muctumuHe «[IpencraBnenue 3HaHu B UHOOPMALIMOHHBIX CHCTEMaX ).

6.1.3. Ilepeyennb pecypcoB HHGPOPMAIUOHHO-TEJEKOMMYHUKALIMOHHOH CeTH

«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOEHHSI JUCHMILIUHBI .

1. http://www.intuit.ru — caiiT gUCTAaHIIMOHHOTO OOpa30BaHUS B OO0JIACTH HH()OPMAIMOHHBIX
TEXHOJIOTHI

2. http://lwww.iglib.ru - uaTepHEeT GMONMMOTEKAa 0Opa30BATENFHBIX H3JIAaHHH, B KOTOPOW COOpaHbBI
ANEKTPOHHBIE Y4EOHUKH, CITPABOYHbIE U Y4eOHbIE TOCOOUS;

3. http://lwww.biblioclub.ru - »smextponnas OubnuoredHass cucremMa «YHHBEPCUTETCKAs
oubnuoTexka — online»: cnenuanu3upyercs Ha yueOHBIX maTepuanax st BY30B mo Hay4HO-
T'YMaHUTAPHOM TEMaTHKE, a TaK jK€ COJEPKUT MaTepPHaIbl IO TOYHBIM U €CTECTBEHHBIM HAayKaM.

4. http://lwww.iprbookshop.ru— snekrponHo-oubaroreunas cucrema IPRbooks.
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MHHHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPABOBAHU S POCCUMCKOU ®EJIEPALTUN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIIbHOE YUPEKICHHE

BBICILIETO 00pa30BaHUs
«CEBEPO-KABKA3CKHNU ®EAEPAJIbHBIV YHUBEPCUTET»

Ilamuzopckuit uncmumym (¢punuan) CKOY

METOAUYECKUE YKA3ZAHUSA JJA CTYAEHTOB 110 OPTAHU3ALIUU U
INTPOBEJAEHHWIO CAMOCTO}ITEJII)I;IOI‘/'I PABOTbI
o AMCIUIIVIMHE NPEACTABJIEHUE 3HAHUU B UTHOOPMALIMOHHBIX

CUCTEMAX
Hanpasnenue noarotoBku 09.04.02
HNudopmanuoHnbie cUCTEMbI U
TEXHOJIOT MU
HanpasnenHocts (poduiib) «TexHoJsioruu padoTHI C JAHHBIMH M

3HAHMSAMM, AaHAJTU3 UH(OPMALMU»

[TsTuropck, 2026
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1. UENb N 3AA0AYN OCBOEHUA ANCLUUNMNIUHDI

Llenb naHHOW MUCHMIUIMHBI — JaTh CUCTEMATHIECKUN 0030p COBPEMEHHBIX
MOJIeJIeH MpeICTaBICHUS 3HAHUM, U3YUYUTh U OCBOUTH IIPUHIIUITBI TOCTPOCHUS
AKCIEPTHBIX CUCTEM, PACCMOTPETh MEPCIICKTUBHBIC HAIIPABJICHUS PA3BUTUSI CUCTEM
HMCKYCCTBEHHOTO MHTEJICKTA U MIPUHSATUS PEIICHUH.

1.1. Ileau oCcBOCHMS NUCITUILINHBI.

B pesynbrare uzydeHus TaHHOW JTUCHMIUIMHBI CTYJEHT JOJKEH 3HATD:

— MOJCIHU MMPCACTABJICHHUA 3HAHWUMH,
— [PUHLOUIIBI TOCTPOCHUSA SKCIICPTHLIX CUCTEM;
— COBPEMCHHBIC CUCTEMbI UCKYCCTBCHHOI'O MHTCIIJICKTA U IPUHATHA peH_ICHI/II;’I;

U YMETh:

— paspabaThIBaTh MPOrPaMMHBIC PEATM3allU IKCIIEPTHBIX cucTeM Ha DBM;

— TPUMEHATHh Pa3JIUYHBIC MOJICIH MPEJACTABICHUSA 3HAHUW NIPH pPeal3alliu SKCIEPTHBIX
cucteM Ha DBM.

1.2. 3apaun U310KEHUSA U U3YyUEHHUS TUCIUILIINHBI.

[Ipy n3ydyeHnH TaHHOW TUCUMIUIMHBI B IPOLIECCE YTEHUS JEKIMN NPENO01aBaTENb
M3JIaraeT CTYJACHTAaM CYLIECTBYIOIIME MOJEIHN PEACTABICHNS 3HAHUM, IPUHLIMIIBI
IIOCTPOEHUS IKCIIEPTHBIX CUCTEM U NIEPCHEKTUBHBIC HAIIPABJICHUS PA3BUTHSI CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA U NIPUHATUSA PELIeHUN. B rporecce camocToATeIbHOM
paboThI CTYJIEHT Ha OCHOBE KOHCIIEKTOB JIEKIIMHA, 1 PEKOMEH0BaHHOM JIUTEpaTyphl
IIPOU3BOAUT yCBOEHUE 3HaHMUI. KOHTPOJIb 3HAaHUI OCYIIECTBIISIETCS IPETIOAABATEIIEM 110
pe3ysibTaTaM KOHTPOJIbHBIX paboT. Ha ocHOBE MOIyUYeHHBIX 3HAHUM U METOINYECKUX
YKa3aHUU 0 BBIOJHEHUIO J1a00paTOPHBIX pabOT CTYIEHTOM I0JI PYKOBOACTBOM
npernoaaBaTesis IPOBOAUTCS BhIMOJIHEHHE 1a00paTOPHBIX padoT.

2. KOMMNETEHUMA OBYYAILIEIroCcsl, ®OPMUPYEMbBIE B PE3YJIbTATE

U3YYEHUA ONCLUUNMTIUHDI
Kon, dopmynupoBka Kon, dopmynupoka [imanupyemsble pe3ysibTaThbl
KOMITCTCHITHH WHIUKATOpa 0OyYEeHHS TIO TUCITUTIITMHE
(Mozmyso0),
XapaKTEepPU3YIOIINE TAIbl
dbopmHpoBaHUs
KOMITCTCHIINIA, WHIUKATOPOB
[1K-1 ciocobGen MU -1 MK-1 OcymiectrisieT [O0ecneunBaeT ynpasieHue,
OCYILIECTBIISITh yIpaBJi€HUE, Pa3BUTHEM pasBUTHEM 023 TAHHBIX, BKIIOYAS
yIIpaBJeHHE, 6a3 JaHHbIX. giﬁiﬁ’;’;ﬁ*}ﬁe COTPOBONUICHAE,
pa3BuTHeM 0a3 N-2 IIK-1 O6ecneunBaer b yHKITHORHpOBAHNA 643 NAHHBIX
JTAHHBIX, BKITFOYAS pa3BepTHIBAHUE,
pa3BepTHIBaHUE, COTPOBOXKJICHUE U
COTIPOBOXICHHUE, ONTUMH3AINIO 0a3 TaHHBIX
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OIITUMHU3AIHIO
(YHKIIMOHUPOBAHUS
0a3 JaHHBIX,
SIBIISIIOILUXCS YaCThIO
Pa3INYHBIX
UH(OPMAITHOHHBIX
CHUCTEM

N -3 IIK-1 OcymectBiisieT
JIOKyMEHTAJIBHOE
COIPOBOXKJICHUE
yIpaBJIcHHs 0a3aMu
JTAHHBIX

ITK-2 crocoben
CO3JaHMST TEXHUYECKOMN
JOKYMEHTAITHH
uH(pOpMaIMOHHO-
METOJINYECKOTO U
MapKETHHTOBOT'O
Ha3Ha4YeHUS B cepe
UH)OPMAIMOHHBIX
TEXHOJIOTHHA U CHCTEM

N-1 IIK-2 Co3naer
TEXHUYIECKYTO
JTIOKyMEHTAITU!
nH(pOpMaIIMOHHO-
METOMYECKOTO
Ha3Ha4YeHUA B cepe
UH(OPMAITMOHHBIX
TEXHOJIOTUI U CUCTEM
N-2 IK-2 [Tpumensier
TEXHUYECKYIO
JTIOKYMEHTAITUIO TS
CO3IaHMS
MH(OPMAIMOHHBIX
TEXHOJIOTUN U CUCTEM
NJI-3 IK-2 Ucnons3yeT
TEXHUYIECKYFO
JIOKYMEHTAITUIO TS
pEIICHUS] MApPKETUHTOBBIX
3a1a4 B cdepe
UH(OPMAITMOHHBIX
TEXHOJIOTUH U CUCTEM;

Co31aeT TEXHUUECKYIO
[TOKYMEHTAIHIO IS
HKCIUTyaTallii HH(POPMALMOHHBIX
TEXHOJIOTHI ¥ CUCTEM.

IIK-4 cnocoGen
BBITNIOJIHATH Pa3pabOTKy
CUCTEM YyTIPABIICHUS
0azaMu JaHHEBIX,
OTIePaITMOHHBIX
CUCTEM, OPTaHU3AITHIO
pa3paboTKu
CUCTEMHOTO
MIPOTPaAaMMHOTO
obecnieueHwms,
WHTETpaus
pa3pabOTaHHOTO
CHUCTEMHOTO

N -1 IIK-4 Beinonuser
pa3pabOTKy CUCTEM
yrpasieHus 6azamMu
JTAHHBIX.

N-2 ITK-4 [TpoBoauTh
HETIOCPEICTBEHHOE
PYKOBOJZICTBO IpOLIecCaMu
pa3paboTKu MpOTrpaMMHOTO
oOecreyeHms;

N -3 IIK-4 [IpoBoauTh
OpraHu3alMio pa3padoTKu
CHUCTEMHOI'0 IPOrPaMMHOTO
oOecreyeHus, UHTErpaluio

PaspabaThiBaeT cCUCTEM
yIIpaBiieHHUs Oa3aMH JaHHBIX,
OIICPATUOHHBIX CUCTEM,
OpraHU3aIHI0 pa3paboTKU
CHCTEMHOT'O TIPOTPaMMHOTO
oOecrieueHust
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IIPOrPaMMHOTO
obecrieyeHus

pa3pabOTaHHOTO
CHUCTEMHOTO TIPOIPaMMHOTO
obecricueHus.

3. TEXHOJIOTMYECKAA KAPTA CAMOCTOSATEINIbHOU PAEOTbI CTYOEHTA

JUJis CTyIeHTOB OYHOM (POPMBI OOYUECHHUS:

Konrnr
peanuzye
MBIX
KOMIICTCH
LM,
UHINKATO
pa(oB)

CpencrtBa u

OO0BeM JacoB, B TOM UHCIIC

TCXHOJIOTHH

OLICHKH
Bun nesarensHocTH

CTYJICHTOB

CPC

Konrakt
Has
pabora ¢
npernojia
BaTeIIeM

Bcero

4 cemectp

TIK-1 (U1
k-1, U1 2
nk-1, U/ 3
1K-1),

TIK-2 (U]1
lnk-2, U112
nk-2, 1J1 3
nk-2), 1IK-4
(M Trik-4,
W/ 2 k-4,
W 3 nk-4)

CobecenoBa
HUE

Iloaroroska k
JIEKITUAM

0,54

0,06

0,6

TIK-1 (W]
lnk-1, U 2
nk-1, /1 3
TK-1),

TIK-2 (W]
lnk-2, U1 2
k-2, UJ1 3
nk-2), [1K-4
(N 1rk-a,
NI 2 nk-4,
N/ 3 nik-4)

CobecenoBa
HUE

CaMocToaTenbpHoe
U3yUYCHUE
JUTEpaTyphl

68,22

7,58

75,8

TIK-1 (/]
lnk-1, U1 2
nk-1, A1 3
MK-1),

TIK-2 (W]
lnk-2, U1 2
nk-2, U1 3

Otuer

Iloaroroska u
MUCHbMEHHBI

BBITTOJIHCHUEC 3

71a00paTOPHBIX
pabot

3,24

0,36

3,6
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nk-2), [1K-4
(M Ink-a,
N/ 2 k-4,
W/ 3 nik-4)

TIK-1 (/]
1ok, U 2
k-1, 11 3
1K-1),

TIK-2 (W]
lnk2, U] 2
k-2, U1 3
nk-2), [11IK-4
(MM 1nk-4,
W/ 2 k-4,
WA 3 nk-4)

Brimonnenue
KOHTPOJIBHOMN
paboThI

KonTposibHa
s paboTa

10

CeMecTp

Hroro 3a 4

81

90

Htoro

81

90

Jl71st ctyaeHToB 3a04HOM (hOpMBI OOYUECHHUS:

Konasr
peanuzye
MBIX
KOMITIETEH
LM,
WHIUKATO
pa(oB)

Bun gesitenmsHOCTH
CTYJICHTOB

CpencTBa u
TE€XHOJIOTUU
OIICHKH

O0BeM

qacCcoB, B TOM YHCJIC

CPC

KonTakr
Has
paboTa c
npenojaa
BaTeJIEM

Bcero

4 cemectp

TIK-1 (W]
lnk-1, U 2
k-1, 1J1 3
TK-1),

TIK-2 (W]
lnk-2, U1 2
k-2, UJ1 3
nk-2), [IK-4
(M 1rik-4,
N 2 nk-4,
VL3 1ikc.a)

Iloaroroska K
JIEKITUSAM

CobecenoBa
HUE

0,36

0,04

0,4

TIK-1 (V1
lnk-1, U1 2
nk-1, A1 3
MK-1),

TIK-2 (U1
lnk-2, U1 2
k-2, /1 3
nk-2), [IK-4

CaMocTodTenbHOE
W3y4YCHUE
JUTEPaTypPhl

CobecenoBa
HUE

103,86

11,54

115,4
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(MM 1nk-a,
W1 2 nix-a,
WU 3 nk-4)

TIK-1 (A1
k-1, U1 2
nk-1, /1 3
TK-1),

TTIK-2 (A
lnk-2, U1 2
nk-2, U/1 3
nk-2), [1IK-4

[ToaroroBka u
BBITIOJTHEHUE
71a00paTOPHBIX
pabot

Ortuer
MUCHbMEHHBI
)71

1,08

0,12

1,2

(M Ink-a,
N/ 2 k-4,
W 3 nk-4)
TIK-1 (W]
lnk-1, UM 2
k-1, /1 3
TK-1),

TIK-2 (W]
lnk-2, U1 2
k-2, /1 3
nk-2), [11K-4
(NI 1rk-4,
N1 2 nix-a,
W 3 nk-4)

KonTtponbsHa 9 1 10
g pabora

Brimonxnenue
KOHTPOJIBHOMN
paboThI

HUroroza 4 | 114,3 12,7 127

ceMecTp

Hroro | 114,3 12,7 127

4. COOEPXAHWE CAMOCTOATENIbHOU PABOThI

4.1. NoproToBKa K nekumam. CamocTosiTenbHoe udyvyeHue nutepaTypsbl
Tema camocTosiTeJIbHOTO N3yueHus. O0IacTy MPUMEHEHUSI CHCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa, X CIIeU(HKa.
1. O6nactu MPUMCHCHUA CUCTEM NCKYCCTBCHHOT'O MHTCIIJICKTA.
2. 3HaKOMCTBO C 000JIOUKOI SKCIIEPTHOM CUCTEMBI.
3. OcBoeHne MeXaHU3MOB BHECEHUS N M3MEHEHUS MPOAYKIIMOHHEBIX ITpaBUJI B 000JI0UKE.
4.1Ipumep peanu3aniyl SKCIEPTHONW CUCTEMBI B 000JIOUKE.

Bonpocul o3 camonodecomosku.
1. Yto Takoe cuctemMa HCKyCCTBEHHOTO MHTEJIEKTa?
2. Kakumu uepramu JoMHKHA 00J1a1aTh CUCTEMA, YTOOBI HA3bIBATHCS MHTEIUICKTYaTbHON?
3. B kakux 0051aCcTAX UCMOJIB3YIOTCSI CHCTEMBI HICKYCCTBEHHOT'O MHTEIIIEKTa?

3aoanue onsa camocmoamenvuoli pabomei. O3HAKOMBTECH U IPOBEAUTE aHAIN3 MaTepHalia

JeKIMOHHOTO0 3aHATHs Nel 1 cooTBeTcTBYIOIIEH HH(OPMAIIK B PEKOMEH/IyeMOil TuTeparype.
[ToaroToBbTE KOHCIEKT OTBETOB HAa BOIPOCHI I CAMOIIOATOTOBKHU. BriGepere mpeaMeTHy0 001acTh,
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B KOTOPO¥ BBI XOPOIIIO pa3dupaeTech U MOKETE BHICTYIATh B Ka4eCTBE dKCIiepTa. JlaHHas peaMeTHast
00J1aCTh TTOCITYKUT BaM 0a30# 11 pa3pabOTKu COOCTBEHHOU IKCTIEPTHON CUCTEMBI.

Tema camocTOSITEILHOr0 U3ydeHusi. CUCTEMBbI MPOAYKIIMHA Kak cpeAcTBO dopmanuzaruu IC.
1. [TonsTHE CUCTEMBI IPOTYKIUH.

2. [Ipumepsl peanu3alni CUCTEM MPOIYKIIHA.

3. Buasl norudeckoro BeiBoaa B IC.

4. IIpumep nocTpoeHue aepeBa JIOrM4eCKOro BbIBOA.

Bonpocwt ons camonooecomosku.

1. Yto Takoe mpoyKuus?

2. Ilo kakomy npuHIHMITY paboTaeT aropuT™ npoaykmuu [locra?
3. Kakue BUIbI JIOTUYECKOTO BU/IA CYIIECTBYIOT?

4. Yto Takoe nepeBo BeiBoga B OC?

3aoanue ona camocmoamenvuol pabomoi.

O3HaKOMbTECH U MPOBEAUTE aHAINU3 MaTepUalla JIEKIIUOHHOTO 3aHATUs No2 u
COOTBETCTBYIOLIEH HH(pOpMaLUK B peKOMEeHIyeMoi tuteparype. [1oaroToBbTe KOHCIEKT OTBETOB HA
BOTIPOCHI I camonoaroToBku. [locTpoiiTe nepeBo BIBOAA 11k BRIOPaHHOW BaMH MPEIMETHOM
00J1aCTH, IPEBAPUTEIILHO ONPEIEIUB HAOOP LEJIEBbIX U JIUCTHEBBIX BEPIIMH.

Tema camocTosiTe1bHOr0 H3ydeHus. Apxurekrypa 9C. OCHOBHBIE 3Tallbl U TEXHOJIOTUS
pa3paboTku DC. ApXUTEKTypa CTATHIECKON IKCIIEPTHON CHCTEMBI.

1. Otnnuue apxuTekTypsl AuHamMudeckoi IC OT CTaTUYECKOM.

2. Obcyxnenue nepesa pernienuii st co3ganust IC. BeiOOpodHO Tpe/cTaBiICHUE pe3yibTara
BBITIOTHEHUS 33IaHUS IS CAMOCTOSITEIbHON pabOThl HECKOJIBKUMHU 00yUYaIOIIUMUCS.

3. 3acnymmBaHue M 00CYKJCHHE YCTHBIX TOKJIAZ0B, CBSI3aHHBIX C TeMaMHu 3aHATui 1,2,3.

Bonpocul ona camonodzomogku.

1. IlonsTHE CTAaTUYECKON IKCIEPTHOM cUCTEMBI?

2. B yem 3akmovaercs oiinyre AMHaMudeckoit 9C OT craTHuecKon?
3. [lepeuncnuTe OCHOBHBIE KOMITOHEHTHI CTaTH4ecKoit DC?

4. KakoBo Ha3Ha4YeHuUe pemiartelsis U uHrepnperaropa B 9C?

3aoanue ons camocmosamenvHol pabomol.

O3HaKOMBTECh U MPOBEAUTE aHAIU3 MaTepHalia JIEKIIMOHHOTO 3aHATHS Ne3 U COOTBETCTBYIOIIEH
nH(OPMAIIMY B PEKOMEHIyeMoi uTeparype. [1oroToBbTe KOHCIIEKT OTBETOB Ha BOIIPOCHI JIJIST
CaMOIIOATOTOBKH.

Tema caMOCTOSITEILHOTO U3yUeHusl. Vicuucienus: oTIinuus OT airOPUTMOB, HanboJsee
W3YYCHHBIE HCUUCIICHUS.

1. OTnuuus UCYUCITCHHUI OT aITOPUTMOB.

2. OCHOBBI HCUYHCIICHUS TIPETUKATOR.

3. OCHOBBI HCUUCIICHHUS BHICKA3bIBAHUH.

4. Pazbop mpumMepa 1o CO3/JaHHi0 Habopa MpaBujl BBIBOJIa HA OCHOBE JIepEBa PEIICHUI.

Bonpocwt ona camonoozomosku.
1. B gem 3axirodaercsi 0COOCHHOCTh UCTIONB30BAHUSI MATEMAaTHYECKOTO anmnapara UCYUCICHUN?
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2. OCHOBHBIC UJICV UCYUCIICHUHN TIPETUKATOB?

3. Kakue 3amaun pekoMEHIYIOT peniaTh ¢ TOMOIIBIO anmapara UCYUCICHUS BHICKa3bIBAaHUHN ?

3aoanue ons camocmoamenvHou pabomul.

O3HaKkoOMbTECH U MTPOBEAUTE AHAIIN3 MaTEpHaJIa JIEKIUOHHOTO 3aHATHS Ne4 U COOTBETCTBYIOIIEH
nHpOpMaIUU B peKOMEHyeMol uteparype. [1oaroToBbTe KOHCIIEKT OTBETOB Ha BOIPOCHI JIS
camoroArotoBku. Ha ocHoBe pa3paboTaHHOT0O BaMH paHee JiepeBa pelleHH HauIuTe Habop
MIPaBUJI BBIBOJIA JUTSI Ballel SKcnepTHOU cucteMbl. [loctapaiitech, 4ToObI mpaBuiia ObLTH
CJI0)KHOCOCTaBHBIMHU, T.€. B YCJIOBHOM YacCTH HCIOJIb30BAIOCH O0JIee OJTHOTO YCIOBHUS, a TaK K€
IIPUCYTCTBOBAJI 4acTh «MHaue». Habop npaBui BbIBOAA MOXKHO IPEACTABUTH B 3JIEKTPOHHOM WUJIU
pacreyaTaHHOM BUJIE.

Tema camocToOATEJBLHOI0 H3y4eHus.. [[pumMepsl peann3anuu CUCTEM MPOIYKIIMM.
Hedopmanbhas cTpykTypa cucTeM MpOIyKIIHiA.

1. HedopmanbHas CTpYKTypa CUCTEMBI TPOAYKLIUH.

2. [Ipumeps! peanu3aiiy CUCTEM IPOAYKIIUU.

3. Peanmmzanuu pazpaboTaHHBIX MIPABHII BBIBOJIA B 000JI0YKE IKCIIEPTHON CUCTEMBI.

Bonpocwt ons camonooecomosku.

1. Yewm BbI3BaH He(hOpPMANIbHBIN XapaKTep CTPYKTYPbl CUCTEMBbI TPOAYKLINN?
2. llepeuncnure MpUMEPHI PeATH3aINUN CHCTEM MPOIYKIIUN?
3. MOXHO JI MCII0JIb30BaTh B IIPaBUJIaX BBIBOAA CIOXKHBIE YCIOBUSA?

3aoanue ons camocmosamenvHol pabomol.

O3HaKoOMbTECH U MTPOBEAUTE aHAIIN3 MaTepHalia JCKIUOHHOTO 3aHATHS Ne5 U COOTBETCTBYIOIIEH
nH(popMaluy B peKOMeHyeMoil muteparype. [loaroToBpTe KOHCIEKT OTBETOB Ha BOMIPOCHI JIJIs
CaMONOATOTOBKH.

Tema camocTosiTeIbHOIO M3y4yeHusi. DopManbHas MOJENb CUCTEM IIPOLYKIMMI.

1. OcHOBHBIE KOMITIOHEHTHI (HOPMAILHOM MOJIENIN CUCTEM MPOTYKIIUH.
2. Tlpumeps! ucrons3oBaHus HOPMATEHON MOJIENN CHCTEM MPOYKIINH.
3. HanonHeHnue B 000704Ke SKCIEPTHON CUCTEMBI ONEPAaTUBHON 0a3bl JaHHBIX (aKTaMH U
IPOBEPKA BHIMTOJIHUMOCTH pa3padOTaHHBIX paHee MPaBHUII BBIBOA.
Bonpocul ona camonodeomosku.
1. Jlns yero npenHa3zHaueHa GpopMaibHas MOJIENb CUCTEM MPOIYKIIMU?
2. TlepeuncnuTe OCHOBHBIC COCTABIISIONINE (POPMATEHON MOJICITH CUCTEM IPOTYKITU?
3. Uro Takoe JIMCThEBas BEpIIMHA B IEPEBE PELICHUs?

3aoanue ons camocmosamenvHol pabomol.

O3HaKOMbTECH M TPOBEANTE aHAIN3 MaTepHaia JEKIIMOHHOTO 3aHATHS Neb 1 COOTBETCTBYIOILEH
nHpOpMAINY B peKOMEHyeMol utepatype. [1oroToBbTe KOHCIIEKT OTBETOB HAa BOTIPOCHI IS
caMonoAroToBku. I1oAroToBsTE MpUMEp MPSIMOTO U 0OPATHOTO JOIMYECKOT0 BBIBO/IA Ha Oa3e
nepeBa pelnieHuil. B kauecTBe epeBa penieHni BO3bMUTE paHee pa3padoTaHHYIO BaMU
UEPaApPXUUECKYIO CTPYKTYPY.

Tema caMoCTOSITEILHOT0 M3y4eHHs. Jlornueckue u BpUCTUUECKUE MOJIETH MTPEICTABICHUS

3HAHWM.

1. OcHOBHBIE JIOTHYECKHE MOJICITU TIPE/ICTABICHUS 3HAHHH.

2. OCHOBHBIE IBPUCTHUECKUE MOJIEIH MIPECTABICHUS 3HAHUH.

3. 3acnymmBaHue M 00CYKICHHUE YCTHBIX JOKJIA/IOB, CBSI3aHHBIX C TEMaMHU 3aHSATHH 4-7.

Bonpocwt ona camonoozomosku.
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1. Ilepeuncnure npeacTaBUTENEH JOTMUYECKUX MOJIENEN ITPEICTAaBICHHS 3HAHUM?
2. TlepeuncnuTe npeacTaBUTENCH IBPUCTUUECKUX MOJIETICH TTPEICTaBICHHS 3HAHUN?
3. Uro takoe peiim u Kak OH ycTpoeH?

3aoanue ons camocmosmenvHol pabomol.

O3HaKOMBTECH U IPOBEANUTE aHAJIW3 MAaTEpHaJIa JICKIIMOHHOTO 3aHATHA No7 U COOTBETCTBYIOIIEH
nHpOpMaIUU B peKOMEHyeMol tutepatype. [1oAroToBbTe KOHCIIEKT OTBETOB Ha BOMPOCHI JIS
CaMOIIOATOTOBKHU.

Tema camocToOATEJIBLHOr0 H3yuenus. [IpencraBienre pa3paboTaHHON SKCIIEPTHOM CUCTEMBI.

1. TlpeacraBnenue oOy4arOMMMHCS Pa3pabOTAHHBIX IKCHEPTHBIX CHCTEM U HUX OO0CYXKIEHHE
BCEMHU yYaCTHUKaMU 3aHATHUS (MpernoiaBaTeib U CTYICHTHI).

2. IloaBeneHre UTOrOB MPAKTUYECKUX 3aHATUN MO BCeMY Y4eOHOMY KypcCy.

Bonpocwt ons camonooecomosku.

1. Yto BBl MOUYEPIHYJHU IMOJE3HOTO U3 MPAKTUYECKON YacTH y4yeOHOro Kypca «IpeiCTaBICHUE
3Hanuii B UC»?

2. Kakue ¢hopmbl 1 MOACIH TTPEACTABICHHS 3HAHUM B MHPOPMAIIMOHHBIX CHCTEMaXx BbI 3HaeTe?

3. B kakux o001acTaxX TPHUMEHSIOTCS WHTEIUICKTyalbHble WH()OPMAIIMOHHBIC CHUCTEMBI, B
YaCTHOCTH, SKCIICPTHBIE CUCTEMBI?

3aoanue ons camocmosamenvHol pabomol.

O3HaKoOMbTECH U MTPOBEAUTE aHAIIU3 MaTepHalia JCKIUOHHOTO 3aHATHS Ne§ U COOTBETCTBYIOIIEH
nH(popMaluy B peKOMEHyeMoil muteparype. [loaroroBpTe KOHCIIEKT OTBETOB Ha BOMPOCHI AJIs
CaMONIOATOTOBKH.

5. KPUTEPUN OLUEHUBAHUA KOMMNETEHLUIA

OreHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIIM OH IPOJIEMOHCTPUPOBAI ITy0OKHe,
MCUEPIIBIBAIOIINE 3HAHHUS U TBOPUYECKHE CITOCOOHOCTH B TIOHMMAHUH, U3JI0KEHUH U MCIIOJIb30BAaHUN
y4eOHO-ITPOrpaMMHOI'0 MaTepuaa; JOrHYECKH Mocie10BaTeIbHbIE, COJIepKaTeIbHbIE, TOJHBIE,
MIPaBUJIHHBIE U KOHKPETHBIE OTBETHI HAa BCE IMIOCTABIICHHBIE BOIPOCHI U JOMOJTHUTEIBHBIE BOIIPOCHI
Iperno/iaBaTesis; CBOOOJHOE BJIaJIEHUE OCHOBHOM U IOMOJHUTENIBHON JIUTEPaTypOil, pEKOMEHI0BaHHON
yueOHOM MporpaMMoi.

OrneHka «XOpoII0» BBICTABISAETCS CTYJCHTY, €CJIM OH IPOAEMOHCTPUPOBAJ TBEP/IbIE U
JOCTaTOYHO TOJIHBIC 3HAHHSI BCETO MPOTPaMMHOT0 MaTepHaia, NpaBUIbHOE TOHUMAaHUE CYITHOCTH H
B3aMMOCBSI3U paCCMaTPUBAEMBIX IPOLIECCOB U SIBJIICHUI; TOCIE10BaTEIbHbIE, IPABUIIbHBIE,
KOHKPETHBIE OTBETHI Ha MTOCTABJICHHBIE BOTIPOCHI TP CBOOOTHOM yCTpaHEHUH 3aMEYaHUH 110
OTJENbHBIM BOIIPOCAM; TOCTATOYHOE BIIA/IEHUE JIUTEPATYpOil, pEeKOMEHI0BaHHOH y4eOHOM
IIPOrpaMMoi.

OreHKa «yJ0BJIETBOPUTEIBHOY BBICTABIISETCS CTYIEHTY, €CIIM OH MPOJEMOHCTPHPOBAI
TBEpJIbIC 3HAHUS W IOHUMaHHE OCHOBHOTO TIPOTPaMMHOT0 MaTepHaa; MpaBmibHbIE, 0€3 TPYOBIX
OLIMOOK OTBETHI Ha MOCTaBJIEHHBIE BOIIPOCH! IPU YCTPAHEHUH HETOYHOCTEN M HECYIIECTBEHHBIX
OmOOK B OCBEIIEHUH OT/IEIbHBIX TTOJIOKEHUH P HABOISAIIMX BOMIPOCAX TPETIOIaBaTENs,
HE/I0CTaTOYHOE BIIAJICHUE JINTEPATypOi, pEKOMEHJOBAaHHON y4eOHOM MporpamMmMoii.

OneHka «HEyIOBICTBOPUTEIHHOY BBICTABIIIETCS CTYACHTY, €CII OH MPOAEMOHCTPHPOBAT
HENpaBUJIbHbIE OTBETHI HA OCHOBHBIE BOIIPOCHI, JOMYIIEHbI IPpyOble OIIMOKH B OTBETAX, HEMOHMMAaHUE
CYIIHOCTH M3JIaraéMbIX BOIIPOCOB; HEYBEPEHHBIE X HETOYHBIE OTBETHI Ha JIOTIOJTHUTEIIEHBIE BOTIPOCHI.
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6. OpraHu3auusi KOHTPONS 3HaHMW CTYEeHTOB

VYcnenHoe 0cBOEHNE AUCIUILINHBI OCHOBBIBAETCSL HA CUCTEMAaTHYECKOM paboTte cTyneHToB. B
IIPOLIECCE CAMOCTOATEIBHONU PabOThI CTYAEHTHI B TEUEHUE OJJHOTO — ABYX JIHEN IpOpadaThIBAIOT
MaTepHalibl JIEKIIMOHHBIX U JJAOOPAaTOPHBIX 3aHATHUM 110 KOHCIIEKTaM U PEKOMEH0BaHHON OCHOBHOM
auTeparype.

KoHCHeKThI JOMOMHAIOTCS MaTepuallaMy, IOJy4YEeHHBIMH NP IPOPAOOTKE AONOTHUTEIBHOM
nuteparypsl. IIpu moAroToBke K NMCbMEHHON KOHTPOJIBHOM paboTe HEOOXOIMMO CaMOCTOSTEIHHO
IpopaboTaTh 3aJaHUsI U3 COOTBETCTBYIOLIUX IJIaB PEKOMEHIyEeMON JIUTEPATYPHI.

Hanucanue KoHCIIEKTa MO TEMaM CaMOCTOSATEIBHOTO N3YUEHUS SBIISICTCS OHOM U3 (hopMm
o0y4yeHus cTyAeHToB. JlaHHas (popMa HalpaBiIeHa HA OPraHU3ALMIO U ITOBBIIIEHUE YPOBHS
CaMOCTOSITENTbHON pabOThI CTYACHTOB.

Koncnekr, kak ¢popma 00yueHHsI CTyJCHTOB - 3TO KPaTKUi 0030p MaKCUMaJIbHOI'O KOJUYECTBA
JTOCTYIHBIX MyOIMKAMK 10 33JaHHOM TeMe, IOJrOTOBKA CaMOTo pedepaTHBHOIO 0030pa U
npeseHTanuu no Hemy. [Ipu npoBeaeHnn 0630pa 10KHA IPOBOJUTHCS U UCCIIE0BATENIbCKas paboTa,
HO 00bEM €€ OIpaHHUYEH, TaK KaK aHAJIM3UPYETCS y’Ke C/IeJIaHHbIE BBIBOJIbI U B CBSA3H C HEOOJIBbIINM
00beMoM JaHHOH popmbl paboThl. [TpenonaBaTesnto NpeaoCTaBIsSeTCS caM KOHCIEKT U IPe3eHTalus K
HeMy. Caga KOHCIIEKTa IPOUCXOAUT B (hOpMeE 3aIUTHI-TOKIIA/IA C UCIIOIb30BAHIEM ITOATOTOBICHHON
IIPE3ECHTALHH.

[Tpu mpoBepke KOHCIEKTOB JaeTcs aHalu3 KadecTBa MX BeleHus. OTMedaroTcsl AOIYILEHHbIE
OLIMOKHM, TAIOTCSI PEKOMEH/IAIMH 110 YJIYULIEHHIO KaueCTBa KOHCIIEKTHPOBAHUS N3y4aeMOro MaTepuania.

Tema 1 HaNIPaBIEHHOCTh KOHTPOJILHON pabOTHI IPEACTABICHA B METOINYECKHIX
pexoMenaauusax. KonrposibHas pabora coCTaBisieTcs U3 THUIOBBIX 3a/1aHU, PACCMOTPEHHBIX Ha
3aHATUSX. [Ipy BBINOTHEHUH KOHTPOJIBHON pabOThI CTYIEHTHI JOJIKHBI BBINOJIHUTD 3a/laHus, II0Ka3aB
IIPU 3TOM NTOHMMAaHUE TEOPETUYECKOI0 MaTepHasa U HaBbIKU PELICHUs IpaKTHUYecKuX 3a1ad. [lpu
BBIIIOJTHEHUH KOHTPOJIBHON pabOThI CTYAEHTHI T0JKHBI KPOME OCHOBHOMW U IONIOJHUTEIIbHOM
PEKOMEHI0BAaHHOM JIUTEPATyphl NCIOJIB30BATh U IPYTUe UCTOYHHKH.

DopMbI KOHTPOJISA 3HAHUH CTY/ICHTOB
KoHTpomb 1 olleHKa 3HaHUH, YMEHUH 1 HaBBIKOB CTYJECHTOB OCYIIECTBIISIETCS HA JTaOOPaTOPHBIX
3aHATHUSAX, KOHCYNbTAUAX, IIPU clade 3adera. B Xole KOHTPOJs 3HAaHWW IIPENOoJaBaTeslb OLCHUBACT
MIOHMMAHHE CTYJEHTOM COJEPKaHUs JUCLUILINHBI « BRIUMCINTEIbHBIE CUCTEMBIY.
KoHTponb 3HaHMI CTYI€HTOB MOXKET OCYIIECTBIISATHCA B CIIEIYIOMNX hopMax:
— TEeKYILIU! KOHTPOJIb 3HAHWM;
— HWTOTOBBIA KOHTPOJIb 3HAHUM.
Texymuii KOHTPOJIb 3HAHUHM CTYAEHTOB MMEET IEJIbIO: JIaTh OLEHKY paboThl KaX/10T0 CTy/AE€HTa
[0 YCBOEHHI0O KM Y4eOHOro Mmarepuaia, BBIIBUTh HEJOCTaTKU B €ro IOJArOTOBKE U O0Ka3aTh
IIPAKTUYECKYIO TIOMOLIb B UX YCTPAaHEHUH;
OcHoBHBIMU (hOpMaMU TEKYIIEr0 KOHTPOJISI 3HAHUM CTY/IEHTOB SIBJISIFOTCSI:
— YCTHBIM KOHTPOJIBHBIN OIIPOC;
— 3amuTa Ja00paTOpHOI paboThI;
— IIPOBEPKAa KOHCIIEKTOB JICKIUH;
— IPOBEPKA KOHCIIEKTOB I10 TEMaM, BEHIHECEHHBIX Ha CAMOCTOSTEIIbHOE U3yUYEHUE.
VY CTHBIN KOHTPOJIBHBIN OMPOC CTYJEHTOB MTPOBOAUTCS HA JEKIUAX (M J1aOOPATOPHBIX 3aHATHUSAX).
Ilo ero pesynbraram npenojaBaTeilb OLEHUBAET KAYECTBO MOJATOTOBKYU CTYIEHTA K 3aHATHUIO.
Ha naGopaTopHBIX 3aHATUSAX 3HAHUS U MPAKTUYECKHE HABBIKM CTYAEHTOB OLIEHMBAIOTCS MO 5-
0ayuIbHOM cucTeme.
PexoMeHngaumu 1o nNoAroToBKe K 3K3aMeHy
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OK3aMeH, KaK MTOTOBbIiI KOHTPOJIb 3HAHWM CTYAEHTOB MMEET LIEJIbI0 MPOBEPUTH U OLEHUTH
yueOHYyI0 paboTy CTYAECHTOB, YPOBEHb IOJIYYEHHBIX 3HAHUN U MPAKTUYECKUX HABBIKOB.

DK3aMEeH MPOBOJUTCS  TIOCJE 3alIUTHI BCEX Ja0OpPaTOpHBIX pPadOT B oObeMe ydeOHOM
IIPOrPaMMBI.

Pexomenganum no padore ¢ JUTEPATYPOli U HCTOYHUKAMH

N3yueHue nutepaTypbl 1 UICTOUHMKOB HEOOXOIUMO HaYMHAThH C MPOUYTEHUS COOTBETCTBYIOIUX
rJ1aB y4eOHBIX M3/1aHUH, y4eOHBIX TOCOOUI MITH TUTEPATyphl, PEKOMEH/IOBAaHHOM B Kaue€CTBE OCHOBHOU
WIM JOTOJHUTEIBHON 0 AUCLUMILINHE «BBIUUCIUTEIBHBIE CUCTEMBI», KOTOPBIE NMPSMO MM KOCBEHHO
OTHOCSITCS K U3y4aeMOu TEME.

ITpu u3yyeHun JIUTEPATYPhl U HICTOYHHUKOB CTYIEHTY PEKOMEHIYETCSl BECTU KPATKUN KOHCIIEKT.
OpHako He ciefyeT NEepenuchiBaTh BCE COAEpKAHME M3Yy4yaeMOW TEMbl, HY)KHO BBIIHUCHIBAThH JIMILIb
OCHOBHBIE HJIEU U TJIaBHBIE MBICIIU. B OTAEIBHBIX CilydasiX, KOIZla BCTPEYalOTCs BaKHBIE ONIPEIEICHMS,
MOHATHS, HEOOXOIMMBIN (PaKTUUYECKHI MaTepHai U IPUMEPHI, CTATUCTHYECKAs HH(POpMAIIHS, UMEIOIIHE
OTHOILICHHE K H3y4yaeMOH TeMe, HeOOXOJMMO BBIMCATh MX B BUJE LUTAT C MOJHBIM YKa3aHUEM
OoubrorpaguuecKuX HCTOYHUKOB.

KoHcnekTupoBaHue peKOMEHyeMOM JMTepaTrypbl M HCTOYHMKOB HEOOXOIUMO BECTU C
pacripenienieHueM CoOpaHHBIX MaTEpUaOB 10 OTACIBHBIM IJIaBaM M maparpadam CoriiacHO y4eOHO-
TeMaTuyeckoMy IaHy. Heo0XoanMo BBIMUCHIBaTH BCE BBIXOJHBIC JAHHBIE [0 HCHOJIb3yeMON
JUTEpaType U UCTOUHUKAM.

OCHOBOI TEXHOJIOTUM HMHTEHCHU(pHUKAIUU OOy4YeHMs SIBJIAIOTCS Y4eOHO-HIUIIOCTPALMOHHBIE
MaTepuaibl (Ipe3eHTalun) N0 AUCUUILIIMHE.

PaboTta ¢ y4eOHO-MILTIOCTPAlIMOHHBIMU MaTepUalaMy UMEET CIEAYIOIINE 3TaIlbL.

1. HM3ydyeHue TEOpPETHUUECKUX OCHOB Y4YeOHOro MaTepuana B ayJIUTOPUHU: H3JIOKEHUE
IIperoiaBaTesieM U3y4aeMoro MaTepuaia CTyIeHTaM ¢ 0ObICHEHUEM;

2. CamocrodTenbHas padoTa: HHANBHUIyalIbHAs paboTa CTYIEHTOB MO KOHCIIEKTY;

3. IlepBoe OBTOpEHUE - BOCIIPOU3BEACHHUE COEPIKAHN 3aJaHHON TEMBI KOHCIIEKTA 10 AMSATH.

4. YcTHOE mporoBapuBaHHE MaTepuana KOHCIEKTa — HEOOXOAMMBINM 3Tal BHEIIHE pedyeBO
JeITeIbHOCTH IPU YCBOCHUHU Y4eOHOTO MaTepuasa.

5. Bropoe noBTopeHue — B3auMoOONpoC ¥ B3aMMOIIOMOIIb CTYJEHTOB APYT IPYTY.

[TpumeHeHne y4yeOHO-MIUTIOCTPALMOHHBIX MaTepUaNoB MO3BOJSET OOOOIINUTH CIOXKHBIA IO
COJIEp’KaHUI0 MaTeprail, aKTUBU3UPOBATh MBICIUTENBHYIO 1€ATE€IbHOCTh CTYAEHTOB.

Heo06xonuMo MOMHMTB, 4YTO TJaBHOE JJIs CTyJeHTa B CaMOCTOSTEIbHOH paboTe ¢
PEKOMEH1yeMO JIUTEPATYpOil U HCTOYHUKAMU - 3TO (POPMUPOBAHHE CBOETO MHAWBUYAJLHOTO CTHIIA,
KOTOPBII MOXKET CTaTh OCHOBOH B Oyyliel npodeccnoHaaIbHOM 1eATeIbHOCTH.

6. YYHEBHO-METOOUWYECKOE U UH®POPMALMUOHHOE OBECINEYEHUE
ANCUUMInNHbI
PexoMenayemas jureparypa
IlepeyeHb OCHOBHOM JINTEPATYPHI:
1. CoeroB b.41. [IpencraBnenue 3HaHu# B MHOOPMAIIMOHHBIX CUCTEMaX: YUE€OHUK. - 2-€ U3, -
M.: Axkagemus, 2012-144c.
2. I'pomos 10.10., UBanosa O.I'., Ceperun M.IO., uapux B.E., MaprembsinoB FO.D.
[IpencraBnenue 3HaHM B MHOOPMALIMOHHBIX cUcTeMax: yueOHoe mocodue- TomboB: U3n-Bo
®I'bOY BIIO TI'TY,2012-169c.

Ilepeyenb NONOTHUTENLHOM JTUTEPATYPDI:

1. ®punman A M., @punman O.B. Jlornyeckue npukiagHble CUCTEMbI HICKYCCTBEHHOTO
uHTeIuIeKkTa. YueOHoe nocodue. Anatutel: KO Ilerpl'y, 2004

2. Kopo6osa 1.JI., Apremosn I'.B. [Ipunstue pemennii B cuctemax, OCHOBaHHBIX Ha 3HAHUAX: Y4
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ebnoe mocodue - Tam6oB: U3a-8o PI'BOY BIIO TI'TY,2012-81c.
3. Cocenckas C.C. IlpencraBnenue 3HaHUHN B HH()OPMAITMOHHOM CHCTEME: YUeOHas JIuTepaTypa-
M.: THT, 2015-216c.

Ilepeyenn yueOHO-MeTOAMYECKOr0 00ecreYeHUsI CAMOCTOATEIbLHOH PadoThl 00y4ar0IMXCs
10 AUCHHILINHE:

1.

2.

3.

Mertoanyeckre yKa3aHHs [0 BBIMOJHEHUIO JAOOpaTOpPHBIX pabOT MO  AUCHUILIAHE
«IIpencraBnenue 3HaHui B HH(OPMALIMOHHBIX CUCTEMAX»;

Metoauueckiue yKa3aHMs 110 BBIIIOJIHEHUIO KOHTPOJIBHOM paboThl 10 JAUCLUIUIMHE
«IIpencraBnenuie 3HaHui B HH(OPMAILIMOHHBIX CUCTEMAX»;

Metoauueckue ykasaHUsl AJI1 CTYJIEHTOB IO OpraHU3alldd CaMOCTOSITENIbHOM paboThl IO
mucuuiuinHe «IIpeacraBinenne 3HaHUM B MHPOPMALIMOHHBIX CUCTEMAX».

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOU ceTH «AHTEepHETY,
HEOOXO0AUMBIX /IJIl OCBOEHH S TUCIHUIJIMHBI:

1.

2.

http://www.intuit.ru — caiiT AMCTAaHIMOHHOTO O0Opa3oBaHHMs B 00JacTH HH(MOPMAIIMOHHBIX
TEXHOJIOTHI

http://www.iglib.ru - uareprer 6ubauoTeKa 00pPa30BATEIBLHBIX HU3JAHMIA, B KOTOPOW COOpaHbI
ANEKTPOHHbIE YYEOHUKH, CIIPAaBOYHBIE U y4EOHbIE TOCOOMUS;

http://www.biblioclub.ru - osaekTponnas OuOnuoreyHas cucreMa «YHHBEPCHUTETCKAs
oubmmoteka — onliney: creruanu3upyercs Ha y4eOHBIX MaTepuanax Uit BY30B mo Hay4HO-
I'YMaHUTAPHOM TeMaTHKe, a TaK jK€ COJACPIKUT MaTePHaIIbl [0 TOUYHBIM U €CTECTBEHHBIM HAyKaM.
http://www.iprbookshop.ru— snekrporno-6ubimoreunas cucrema IPRbooks.
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