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1. @OHJ1 OHEHOYHBIX CPEACTB JJI51 TEKYIIEI'O KOHTPOJISI
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIUA

OBYYAIOIIUXCS IO JUCHUITTIMHE

Hacroamuit ®@ona oueHounbix cpencts (POC) mo mucuumiuHe «MaremaTudeckas
JIOTHKa» SBJSETCA HEOThEMJIEMbIM NPUIIOKEHHEM K pabouell nporpamme aucuumuinasl (PITI)
«MaremaTtunueckast soruka». Ha nanneiii @OC pacnpocTpaHsSiOTCs BCE pEKBU3UTHI YTBEPKIEHUS,
npencrasieHnbie B PIIJ] mo nanHoi aucuuruivye.

2. HEPEYEHb OHEHOYHBIX CPEACTB

Jns ompeneneHuss KayecTBa OCBOCHHMS OOy4arOMIMMHUCS Y4eOHOro marepuana Io
JTUCIUIIIMHE UCTIOIB3YIOTCS CIEAYIOUIUE OLEHOUYHBIE CPEICTBRA:

Ne OunenouHoe Kparkas xapakTepucTHKa OLEHOYHOI0 IIpencrasienue
n/n CpeacTBO cpeacTBa OIIEHOYHOI0
cpeacrea B ®OC
1 TectupoBanue Bun koHTpoJis, MO3BOJISIIOIIMKN OLEHUTH | Bompochl IS
M3y4YEHHBIN TEOPETUUECKUNA MaTepral. [IPOBEICHUS
TECTUPOBAHUS
2 [IpakTnueckue Bua xoHTpoOJIs, MO3BOJIAIONIMN OIEHUTH | 3adaHus K
3aJlaHus yMEHHE  OO0y4aromierocss  MPUMEHSTH | MPAKTUYECKOMY
OCBaMBaEMYIO KOMIICTCHITHIO B | 3aHATHUIO
MPAKTUYECKUX CUTYalUsIX U [IPU PELICHUU
MPOU3BOJACTBEHHBIX 3a7a4
3 KonTponbhas Bun KOHTPOJIA, MO3BOJISIONINN | 3amaHus
pabora ONPEAEITUTH pe3yabTar OCBOCHHS | KOHTPOJIbHOU PabOThI
KOMIIETCHIIMH 10 JUCHUUIUIMHE B paMKax
paccMaTpuBaeMON TEMbI, OLIEHUBAEMBbIN C
TIOMOIIBIO COOTBETCTBYIOIINX
WHJIMKATOPOB JOCTUKEHUSI KOMIIETEHIIUI
4 CamocrositenbHas | Bua KOHTpoOJis, MO3BOJIAIONIMN OUEHUTH | 3adaHus
paborta MPOpabOTKy TEOPETHYECKOTO MaTepHalia, | CaMOCTOSITEIIbHOM
M3Y4YeHHE PEKOMEHIYyeMOH IUTepaTyphl, | pabOThI
BBITIOJIHCHHE MPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJaHUI (3arOJHEHHE
TaONHI], TPOBEJIECHUE CPABHUTEIHLHOTO
aHallM3a, COCTaBJEHHE CXeM U [Ip.),
pellIeHre MPaKTUYECKUX 3a7a4, CO3/IaHhe
Mpe3eHTaluii, Hamucanue pedepaTos,
MoAOOPKY  HOPMAaTUBHOTO W WHOTO
Marepuaiga M BBINOJIHEHUE JAPYTUX
3aJaHui
5 KypcoBas padora Bua xoHTpons, mo3BOJNSAOMIMK BbIABUTH | UHIMBUAYaNbHBIE

CTENeHb BIAJCHHsI 0a30BBIMHU 3HAHUSIMH,
YMEHUSIMH U HaBBIKAMH, HEOOXOIUMBIMHU
JUis OOy4eHHUs, U OIpPEAETUTh YPOBEHb
BJIaJICHHs] HOBBIM MaTE€pHaIOM

3amanusi (T€Mbl) s
KYpCOBO# pabOThI

6 3auer/3auer C
OLICHKOI/DK3aMeH

Bun KoHTpOJIA, MO3BOJSIONIMN BBISIBUTH
CTEIICHb OBJIA/ICHUS 3HAHUSMH, YMEHUSIMHU
M HaBBIKAMM, HEOOXOJUMBIMHM  JIJIS
JanbHEHIIero OCBOCHHS

Bormpocsr U1
MIOATOTOBKH K
3ayeTy/3aueTy c

OLIEHKOI1/9K3aMeHy




o0OpasoBarenbHON
MOATOTOBKH

POrpaMMbI

3. MACITIOPT ®OHJA OLIEHOYHbBIX CPEACTB JUCHUIIVIMHE
3.1. ConpoBoaurenbHass nHpopManus.

Pazpabotunk JL.K. HlaiimapanoBa

[IpuknagHoii nHGOPMATHKY 1
WH(OPMAITMOHHBIX TEXHOJIOTUI

Kadenpa

HaI/IMeHOBaHI/IeI[I/ICI_II/IHJ'II/IHBI MareMaTnudeckas JIOTHKa

DaKkynbTET / HHCTUTYT HNHCTUTYT MeXTyHAPOIHOMU

OKOHOMMUKH, JTUACPCTBA U

MEHEPKMEHTA
HanpaBiennenoaroToBky / CrieualbHOCTh 09.03.03 Ilpuknagnas
nHpopmaTrka
KonnyecTBO BOMpOCOB OIIEHOYHBIX 3aJaHUSX (JTMana30H) 10-20
OO61iee BpeMs TECTHPOBAHMS(MIH ) 90 MuH
O6mee xonmyecTBO Bonpocos/3anannii B DOC 20
Pa3memieHHOCTD Ha caiiTe YHUBEPCUTETA IPUMEPHOTO a

nepevHs BOnpocoB, 3agannii ®OC — 11st OAroOTOBKU
00y4aromuxcs K MPOX0XKISHUIO OLICHKH (112 / HeT)

3.2. XapakTepucTHKA OLleHUBAaeMbIX KOMIIETEHIUI.

Kon DopMyIMPOBKA HNHaukaTopbl JOCTHKEHUS KOMIIETEHIINH
KOMIIeTeHIIH KOMIIeTeHIUH
U

YK-1 Crocoben HNYK-1.1. 3naTh, KaKk OCYyIIECTBIIATH MOUCK,
OCYILIECTBIIATH TIOUCK, KPUTHUYECKHUI aHAJIN3 U CUHTE3 HH(pOpMaIu,
KPUTHUYECKHUM aHaIu3 U | IPUMEHATh CUCTEMHbIN MOAXOA JUIsl pEIICHUs
CHUHTE3 UH(pOpMaIH, MIOCTaBJIEHHBIX 3a7a4
npumMeHsaTh cucteMublii | MYK-1.2. YMeTs kinaccuguumupoBath QaxThl,
MOJIXOJT AJIsl peleHus WHTEPIPETAINH, OLIEHKH B OTKPBITHIX U
MIOCTaBJIEHHBIX 3a7a4 CHeHaTN3UPOBAHHBIX UCTOUHUKAX UH(POPMAIIUU

OIIK-1 CniocobeH npuMeHsITh HNOIIK-1.1. 3HaTh OCHOBBI MaTE€MaTHKH,
€CTeCTBEHHOHAYYHbIE U | (DU3HKH, BBIYMCIIUTEIbHON TEXHUKH u
O0IIenHXEHEPHbIE IPOrpaMMHPOBaHUS Ha 6a30BOM ypOBHE.
3HAHUS, METO/BI HNOIIK-1.2. YmMmetb [IPUMEHSATD
MaTeEMaTH4ECKOIr0 €CTECTBCHHOHAy4YHbBIE U O0IIENH)KEHEPHBIE
aHanu3a u 3HAHHSA, METOJbl MAaTEeMAaTHYECKOIO aHalnu3a M
MOJIETTUPOBAHUS, MOJIETTUPOBAHUs, TEOPETUYECKOT O "
TEOPETUYECKOTO U 9KCIIEPUMEHTAIILHOTO UCCIIEJOBAHMSI B
9KCIIEPUMEHTAIBLHOTO poeCCUOHATIBHOMN 1eATETbHOCTH
HCCIIEIOBAHMSI B
npodeccnoHanbHOMI
JESTENHOCTH

4. COAEP’ KAHUE OHEHOYHBIX CPEJICTB TEKYIIEI'O KOHTPOJISA

4.1. TUITOBBIE TECTOBBIE 3AJIAHUS.
TecTsl comepkar HaOOp BOIMPOCOB, B TMOJHOM OOBEME OXBATHIBAIOIIUE W3yYEHHBIN
TEOPETHUECKUI MaTepuall MO yKa3aHHOW TeMe. BbINojiHeHHE TeCTOB MO3BOJISIET ONpPEAEIUTH



pe3ylbTaT OCBOCHUS KOMIETEHIMH M0 JUCUHUIUIMHE B paMKaxX paccMaTpUBacMOM TEMBI,
OIICHUBAEMBI C TOMOIIBIO COOTBETCTBYIOIIMX HWHIUKATOPOB JOCTHXKCHHS KOMIIETEHITUH.

NunuBuyanbHbIA
CIICIIMAIILHOMY  aJITOPUTMY,

TECTOBBII

CC€aHC

JJIA

KaXKJI0TO
o0OecrieunBaroIeMy 3aJaHHYI0 TEMaTHYECKYI0 CTPYKTYpy |

oOyuatomerocss  GopMUpYETCs  TIO

MPOMOPIUOHAIIBHOE HAJTMYKME BOIIPOCOB Pa3HOTO TUIA U CIIOKHOCTH.
Ilpu copmuposanuu mecmoe HeodOXO0UMO UCHONB308AMb 3A0AHUA CAEOYIOULUX

munoe.

Twm 3amanns 1. 3a,HaHI/I${ 3aKpBITOTO THIIa HAa YCTAHOBJICHHUEC COOTBETCTBUA.

Tun 3amanus 2. 3aIIaHI/ISI 3aKPBITOTO THIIA Ha YCTAHOBJICHUC MMOCJICIO0OBATCIIBHOCTHU.

Tun 3aganus 3. 3a,Z[aHI/I$I KOM6I/IHI/IpOBaHHOFO TUIIA, IMPCAIIOJararomue BBI60p OIOHOI'O
IMMPaBUJIBHOI'O OTBETA M3 IMPCATIOKCHHDBIX.

Tun 3ananus 4. 3amgaHus KOMOWHHPOBAHHOTO THIIA,

HCCKOJIBKHUX OTBCTOB U3 MNPCAJIOKCHHBIX.
Tun 3aJaHusig 5. 3a,I[aHI/I${ OTKPBITOI'O THIIA C Pa3BCPHYTHIM OTBETOM.

MIPEANoJaramIme BbIOOp

Tema Koa n Nuaukaropsl TecT mo Teme
¢popmyauposka JOCTHAKEHUS
KOMIIETEeHIHH KOMIIETeHIUH
Tema 1 YK-1 Crocoben YK-1.1. 3uars, 3aganme 1.1
Jloruka OCYILIECTBIATHh KakK Kakue u3 ciienyrommx yrBep:KIeHul o
BBICKAQ3bIBaH | IOHCK, OCYILICCTBIIATh CBOMCTBAX JIOTUUECKHUX OMEpaIuid SBISIOTCS
Hil. KPUTHYECKHI MIOHCK, BEPHBIMU?
aHAJIM3 ¥ CUHTE3 KPUTHYECKHH 1. ®opmyna (A — B) paBHOCHIBHA
nH(pOpMAaIu, aHaJIM3 U CUHTE3 dopmyne (—A V B).
NIPUMEHATE uHpopmanuy, 2. Onepanusi UMIUTMKAUU (—) SIBISETCS
CHCTEMHBIN IPUMCHSTh KOMMYTaTUBHOI, To ecTh (A — B)= (B —
noaX0 s CUCTEMHBIN A).
PpCILICHHS TOAXO. JUIs 3. ®opmyna —(A A B) paBHOCUIbHA
HOCTABJICHHBIX PCIICHI ¢dopmyne (A V —B) (3akoH ne Moprana).
sanad HOCTaBJICHHBIX 4. 1nst nro0oi opMyIIbI IOTHKH
3afat BBICKa3bIBaHUI CYLIECTBYET €JMHCTBEHHAS
COBEpLICHHAs AU3BbIOHKTUBHAS HOPMaJIbHAS
OIK-1 Cnocobet | pomK-1.1. ¢dopma (CIHD).
HpUMCHATD 3HaTh OCHOBBI
€CTECTBEHHOHAY4YH MaTEMATHKH, Otsert: 1, 3, 4
bie 1 ¢buzukwy,
OOWICHHKCHEPHBIC | by nyrenproi | I10SCHEHHE:
3HaHMs], METOJbI TEXHUKH u | 1 (BepHo): D10 01HO U3 pyHIaMEHTATBHBIX
MATEMATHHECKOTO | o6 rmanvupoBan | PABHOCHIIBHOCTEH JIOTHKU BBICKA3bIBAHMUIL,
aHajnsa u U Ha 06azosoMm | IO3BOJIAIOIICE BHIPA3UTh UMILIUKAIIUIO
MOJCIHPOBaHNA, YpOBHe. yepes IU3BIOHKIMIO U oTpulanue. Ero
TEOPETUIECKOIo U UCTHUHHOCTB JIETKO MPOBepseTcs Tabmureit
9KCIIEPUMEHTATBEHO MCTHHHOCTH.
'O MCCIIEN0BaHNA B 3 (BepHo): D10 TOuHasA HOpMYIHPOBKA
npoheccHOHATEHO IIEpPBOTO 3aKOHA ¢ Moprana s

H JesITEIbHOCTH

KOHBIOHKIIMH, SIBJISIOLIETOCS OCHOBHOM
PaBHOCHIIBHOCTBIO.

4 (BepHo): D10 yTBEpKI€HUE OTpAKAET
TEOpPEMY O €IMHCTBEHHOCTH COBEPLICHHBIX
HopMabHBIX popm (kak CIAH®, Tak u
CKH®) s 110601 HE TOXK/IECTBEHHO




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

noxxnout (mis CIIH®) nnmu He
To)ecTBEHHO ucTuHHOM (1151 CKH®D)
dbopmyisl. [Ipencranenue B CJITHD
€MHCTBEHHO C TOYHOCTBIO 10 NOpsIKa
CJIETOBaHMSI KOHCTUTYEHT €AUHHUIIBI.

3aganue 1.2

Kakue u3 crneayromux 10ru4eckux hopmyi
SIBJIIFOTCSI TABTOJIOTUSIMU (TOXKIECTBEHHO
WCTUHHBIMU)?

1. (PA—P)
2. (PVv—P)
3.(P—>Q)—P)
4.(P—(Q—DP))

Ortser: 2, 4

[Tosicuenue:

2 (Bepno): (P V —=P) — »T0 3aKkoH
UCKJTIOYCHHOTO TPETHETO,
¢dbyHnamenTanbHas TaBronorus. [lpu mo6oi
OLICHKE NIepeMeHHOM P o1HO 13
yrBepxaenuii (P unu —P) Oyaetr ucTuHHBIM,
3HAYUT, U TUIBIOHKIIHS BCET/Ia NCTUHHA.

4 (Bepno): Ota opMyna BbIpakaeT
CBOMCTBO: «V3 UICTHHHOTO BHICKA3bIBAaHUS
crnenyer ar0oe Beicka3biBaHUey. Ecnu
P=HNCTHHA, 10 (Q — P) 6yner uctunuo
npu Tr000oM Q, Tak KaK UMIUTHKAIUS C
WCTUHHBIM CJICJICTBUEM UCTHHHA. Ecin
P=JIOXDb, To BCSA MMILIUKALIMA HCTUHHA I10
omnpenenenuto. CrienoBarensHo, Gopmyna
VCTUHHA IPHU BCEX OICHKAX.

3ananue 1.3

Pacrnionoxure sTansl HOCTpOEHUs
CosepuieHHOH J[M3BbIOHKTUBHOMN
HopwmansHnoii @opmel (CAHD) nuis
¢dopmyist F(A, B, C) B npaBuiibHOM
JIOTHYECKON MOCIIe0BATEIbHOCTH.

1. CoctaBuTh TaOIUIy UCTUHHOCTH JJISI
¢dopmyisl F.

2. BemmucaTth KOHBIOHKITUH (3JIEMEHTApPHBIC
KOHBIOHKIIMN) JJIS1 KaXKA0ro Habopa
MePEeMEHHBIX, Ha KOTOpoM F mpuHuMaeT
3HaueHune «MICTUHA».




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

3. CoeqMHUTH BCE MOJYYCHHBIE Ha
MpEeABIYILEM IIare KOHbIOHKIIUU 3HaKaMu
TA3BIOHKIIHH.

4. Jl;1st Ka0r0 BRIOpaHHOTO Habopa
MEePEMEHHBIX: €CITM TIepEeMEHHas B Habope
nMmeet 3Hayenue «JIOXKby, B3aTh ee
otpunanue, eciu «MCTUHA» — ocTtaBuTh
0e3 M3MEHCHUS.

OtBet: 1,2,4,3

[Tosicuenue: Anropurm nocrpoenus CJJH®
1o TabJInIe ICTUHHOCTH CTPOTO
dbopmanm3oBad. CHadana HEOOXOIUMO
MOJYYUTh TOJTHYIO HH(POpMALIHIO O
noBefieHnn popmyisl (3Tam 1 — Tabnuma
UCTUHHOCTH). 3aT€M BBIOUPAIOTCS TOJIBKO T€
HaOOpBHI, TJIe pe3yabTaT UCTUHEH (3Tam 2 —
dbunpTparus). Jns kaxaoro Takoro Habopa
CTPOUTCS] KOHCTUTYCHTA ¢IMHUIIBI
(anemeHTapHasi KOHBIOHKIINSA), KOTOPAs
MCTHUHHA POBHO Ha 3TOM Habope (9tam 4). 1
HAKOHEIl, 5TH KOHBIOHKIINH 00bEeTUHSIIOTCS
TU3BIOHKIMEH, 9TO 1aeT GOopMyITy,
UCTHUHHYIO TOTJa U TOJIBKO TOT/Ia, KOT1a
MCTHUHHA XOTs ObI 0J{HA U3 HUX (3Tam 3).

3aganue 1.4

YcTaHoBHUTE TPABUIBHYIO
MTOCJIEZIOBATEILHOCTD MIArOB TPU IPOBEPKE
MPAaBUJIBHOCTH JIOTHYECKOTO PACCYKIEHUS
METOJIOM «OT ITPOTUBHOTO» (KOCBEHHOE
JI0Ka3aTeNIbCTBO).

1. ChopmynupoBaTh OTpULIAHHE
JT0Ka3bIBAEMOT'0 YTBEPKACHUS (TE3HUCa).

2. [IpucoeTMHUTH 3TO OTPUIIAHUE K CITUCKY
MMEIOIINXCS MTOCBIIOK.

3. [lokazark, 4TO U3 MOIYYEHHOTO
pacCIIMPEHHOTO0 MHOKECTBA MOCHLTOK
JIOTHYECKH CJICYEeT MPOTHBOPEUNE
(mampumep, (R A —R)).

4. Ha ocHOBaHHMH 3aKOHA UCKITIOYCHHOTO
TPETHETO CENaTh BHIBOJ 00 UCTHHHOCTH
HCXOJHOI0 TE3MCA.

Otser: 1,2,3,4

[MosicHeHue: DTo KaHOHUYECKAsE CTPYKTypa
Jl0Ka3aTeNnbCcTBa OT NMpoTuBHOTrO (reductio ad
absurdum). CHayasa Mbl IpeJirnosaraemMm




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

POTHBHOE TOMY, YTO XOTHM J0Ka3ath (1).
3arem paboTaeM C 3THUM MPEINOI0KECHUEM
KaK C HOBOM mockuikoi (2). Jlornueckmii
aHAJIU3 JIOJDKEH MPUBECTH K JIOTHYECKOMY
TYIUKY — MPOTHBOPEYHIO, YTO O3HAYAET
HECOBMECTHOCTh HAIIETO TIPEOIOKEHUS C
HCXOJIHBIMU aKCHOMaMHU/TIOChUTKaMHU (3).
[TockonbKy cUCTEMa MOCHIIOK CUUTACTCS
HETPOTUBOPEUYHBOH, JIOKHBIM JTOJDKHO OBITh
HaIlle TIPEATOJIOKEHHE, CIIEI0BATENBHO,
WCTHUHEH UCXOJIHBIN Te3uc (4).

3apanme 1.5

Y CTaHOBHUTE COOTBETCTBUE MEXKIY
MOHSITHEM U €T0 OIPEICIICHIUEM UITN
KJTFOYEBBIM CBOMCTBOM.

Crnucok 1 (ITonsitus):

1. TaBTrONOTHA

2. ITpotuBopeune

3. Bemonnumas gpopmyina

4, Jlornueckoe cienoanue (B gorndecku
cienyer u3 A)

Crucok 2 (Onpenenennst/CBOWCTBA):

a) @opmyia, KoTopasi IPUHUMAET 3HAUCHHE
«VICTUHA» npu Bcex BO3MOKHBIX
3HAYEHHUSAX BXOJAIIMX B HEE IEPEMEHHBIX.
0) ®opmyna, KOTopas SBJISIETCS JIOKHOM
IIPY BCEX BO3MOJKHBIX 3HAUEHUAX BXOIALINX
B HEe MepEMEHHBIX.

B) ®opmyia, A KOTOPOM CyIIECTBYET XOTs
Obl 0JTMH HAOOp 3HAYEHUI IEPEMEHHBIX,
IIPY KOTOPOM OHa MPUHUMAET 3HAa4YE€HUE
«MCTUHAW.

r) @opmyna A — B sBisiercs TaBTosIorueil.

OtBer: la, 20, 3B, 41

3ananue 1.6
Y cTaHOBHUTE COOTBETCTBUE MEKY BHIIOM
JIOKa3aTeabCTBA U €r0 OMUCAHUEM.

Crucok 1 (Bun nokaszarenbcTpa):

1. IIpsimoe noka3aTesbCTBO

2. Jloka3aTenbCTBO OT IPOTUBHOTO
3. Jloka3aTenbCTBO KOHTPANO3ULIHen

Crucok 2 (Onucanwue):




Tema Kon n HNnankaTopsl Tect mo Teme
(¢opMyIHpOBKa AOCTHKEHHS
KOMIIETCHIINH KOMIICTCHIINH
a) Jloka3aTenbCcTBO TOTO, YTO U3
MIPENIIOJIOKEHNS 00 OTPULIAHUUT
JIOKA3bIBAEMOT'0 YTBEPKIACHHUS BBITEKAET
IIPOTUBOPEYHE.
0) [locnenoBarenbHOE BBIBEICHUE TE3UCA U3
JaHHBIX MTOCBUJIOK U paHee TOKa3aHHBIX
TEOPEM I10 IIPAaBUJIaM BBIBOJA.
B) JlokazarenbcTBO UMILTUKauu (A — B)
IyTEM JI0Ka3aTEIbCTBA PABHOCUIIBHOM €l
uMIuMKanuu (B — —A).
OtBer: 10, 2a, 3B
Tema 2 YK-1 Cnocoben YK-1.1. 3aganue 2.1
Jloruka OCYIIECTBIIATh 3 Pacnionosxure sramnsl aropurma
HaTh, KaK
MPENKATOB TIOUCK, oc éc npuBeneHus (HOPMYIIbI TOTUKH MIPEAUKATOB
o IECCTBJIATH o o
KPUTHYECKHI Oy ok K IIpeIBApEHHON HOpMaTbHOU (hopme
II0H
aHaJN3 U CHHTE3 ’ . (ITH®) B npaBUIbHOM JIOTHYECKOM
KPUTHYECKUHN
uHdopmanuu, HOPALIKE.
aHaJIu3 U CUHTE3
IIPUMEHATH
N nH(popMaIuy,
CUCTCMHBIN 1. UCKIIFOYUTD JIOTHYECKHUE CBSI3KHU
MIPUMCEHATDH
HOJXOJ VISt . SKBHUBAJIEHTHOCTH () U UMIUTHKAINH (—),
CHCTCMHBIN
penicHus BBIPA3UB UX Y€PE3 KOHBIOHKIIUIO,
Ioaxon st
OCTaBJICHHBIX permers JU3BIOHKLNIO U OTPULIAHUE.
3anaq 2. BHecTu oTpHIlaHuE BHYTPh MYJIbI
TIOCTABJIEHHBIX €CTH OTPHIAHHE BHYTPL OpMYIEL,
sanau UCIIOJIb3Ysl 3aKOHBI e MopraHa 1 3aKOHbI
JUTSl KBAHTOPOB, TaK YTOOBI OTPHUIIAHUS
OIIK-1 Cnocoben | MOIIK-1.1. OTHOCHJIUCH TOJIBKO K aTOMapHBIM
HPUMEHSATh dbopmynam.
3HaTh OCHOBBI
€CTECTBCHHOHAYYH 3. BeiHecTH KBaHTOPHI B HA4aI0 (OpMYIIbI,
MaTeMaTu
BIC U o TIepEUMEHOBBIBAs IIPU HEOOXOAMMOCTH
KH N3UKN
OOIIEHHKEHEPHBIE ’ > | cBsI3aHHBIE MIEPEMEHHBIE, YTOOBI N30eXKaTh
3HaHHUs, METObI BBIYUCIINUTEIIbHON KOJUTU3WHM MMEH.
MaTEeMaTUYECKOI0 | TeXHUKHU u | 4. [Ipu HEOOXOAMMOCTH MPOBECTH
aHalli3a 1 MpOrpaMMUpOBaH | MHHUMH3ALHIO noz[q)opMyn B MaTpHle
MO/ICITUPOBAHUS, us Ha OGazoBom | (4acTu ¢opMyInbl 63 KBAHTOPOB) C
TEOPETUHECKOTO U | ypoBHe. HCMOJIb30BAHUEM PAaBHOCHIIBHOCTEMN JIOTUKHU
9KCHIEPHMEHTATIbHO BBICKA3bIBAaHU.
0 UCClIeJOBaHUs B
npO(eccHOHANBHO Otser: 1,2,4,3

U 1eITEIbHOCTH

[Tosicuenue: Anroputm npuseaenus k [TH®
(x Buny Q1x1 Q2x2 ... Qnxn M, re Qi —
KBaHTOpHI, @ M — OECKBAaHTOpHAsi MaTPHIA)
ctporo ¢popmannzoBad. CHagana
HE0O0XO0AUMO MOYYUTh (HopMyITy,
COJIeprKallyto TOJIbKO 0a30BbIe CBA3KU (1).
3areM He0OXOAUMO «IIPOTOJIKHYTHY
OTPHULIAHUS 10 aTOMAapHBIX (HOPMYIL, YTOOBI
HaJ| HUMH CTOSUIN TOJbKO KBAaHTOPBI UJIN




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

JIOTHYECKHE CBS3KH, a HE OTPHUIIAHU (2).
ITocne 3TOro 1one3Ho ynpoCcTUuTh MaTpUILy
(4), 9ro obOneruyuT nanpHEHIINE
npeodpazoBanus. M TOIbKO Ha MOCIEIHEM
JTare, Korja MaTpuiia roToBa, BCe
KBaHTOPBI MOCJIEIOBATEIHHO BHIHOCATCS B

npedukc (3).

3aganue 2.2

YcraHOBUTE NIPABUIIBHYIO
IIOCJIC/IOBATEILHOCTD LIArOB TIPH
(opmanu3anum yrBepKIeHUs Ha
€CTECTBEHHOM S3bIKE B SI3bIK JIOTHKH
IPEINKATOB.

1. OnpenenuTs TpeIMETHYIO 00J1acTh
(YyHUBEpCYM paccyXIeHUM).

2. BeiienuTh aieMeHTapHbIe CBOMCTBA
IPEIMETOB U OTHOIICHUS MEXAY HUMH,
BBECTH JIJISl HUX MTPEIUKATHBIE CHMBOJIBI.
3. OnpenenuTh JOTUYECKYIO CTPYKTYPY
YTBEPXkACHUS (KBAHTOPHI M JIOTHYICCKUE
CBSI3KH).

4. 3anucatb popMaIbHOE BRIPAXKEHUE,
CUHTAKCUYECKH COOTBETCTBYIOIIICE
CTPYKTYpE, ONPECICHHON Ha 1mare 3,
UCIIOJIB3YS BBEJCHHBIE CUMBOJIBI.

OtBer: 1,2,3,4

[Tosicuenne: 310 METONOIOTUS
dbopmanmmzanuu. CHauaza HEOOX0IUMO
YETKO OYEePTUTHh IPAHUIIBI PACCMOTPEHUS —
yauBepcyM (1) (Hanpumep, «Bce 0Ny,
«BCE HaTypalbHbIC YHCTIA»). 3aTEM BHYTPH
3TON 00JIACTH BBIAEIISAIOTCS KIIIOUEBbIE
MPU3HAKU U OTHOIIEHUS, KOTOPhIE CTaHyT
npenukaramu (2) (Hanpumep, Y(Xx): «x —
yenoBek», JI(X, y): «x moburt y»). [Tocne
3TOTO aHAJIM3UPYETCs cama JIOTUKa
BBICKA3bIBAHUS: KaKHe KBAHTOPBI
HCTIONB3YIOTCA («BCE», «CYIIECTBYET)), Kak
cBs3aHbl ero yactu (3) (Hanpumep, «Js
BCSIKOTO X CYIIECTBYET y TaKOH, 4To...»).
HaKOHELl, BCe KOMIIOHEHThI COOMPAOTCS B

KOppeKTHYIO hopmyiy (4).

3aganmue 2.3




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

YcTaHOBHUTE COOTBETCTBUE MEKY TUIIOM
KBaHTOpPA WJIU €r0 KOMOWHAIUEH U ero
CMBICJIOBOM MHTEpIpeTaIueid Ha
€CTECTBEHHOM SI3BIKE.

Cnucoxk 1 (Tun kBanTopa):
1. vx 3y P(x,y)
2.y VX P(X, Y)
3. IX VY P(x,y)
4. VX Vy P(X,Y)

Crucok 2 (MaTepnperamus):

a) CyuiecTByeT Takou y, KOTOpbII
HaXOJUTCS B OTHOLIEHUH P k0 BceM X.

0) s KaXKaoro X Hai1eTcst CBOU y
(BO3MOXHO, Pa3HBIN ISl Pa3HBIX X), TAKOH
9T0 BBIONHSETCS P(X, y).

B) Bce co Bcemu HaxonsTes B OTHOIIEHHH P.
r) CymiecTByeT Takoi X, KOTOpPbIi
HaXOJMTCS B OTHOLIEHUH P ko BceM y.

OtBert: 10, 2a, 31, 4B

3aganue 2.4

YcTaHOBHTE COOTBETCTBUE MEKTY
KJIaccU(PpUKAIMEH peuKaTa u ero
oTpesieIeHUEM.

Cnucok 1 (Knaccudukarus):

1. ToxaecTBEeHHO UCTHHHBIN MPEIUKAT
2. ToxaeCTBEHHO JIOXKHBIN MpeIuKaT
3. BoinosHuMBIN (OTpOBEPKUMBIN)
npeauKarT

4. PaBHOCHIIbHBIC TIPETUKATHI

Crnucoxk 2 (Onpenenenue):

a) [Ipenukar, MHOK€CTBO HICTUHHOCTH
KOTOPOTO COBIIAIa€T CO BCEW MPEIMETHOM
00J1aCThI10.

0) [Ipequkar, MHOKECTBO HCTHHHOCTH
KOTOPOT'O MYCTO.

B) [Ipemukar, MHOXXECTBO HCTHHHOCTH
KOTOPOT'O HEMYyCTO, HO HE COBMAJIAET CO
Bcel mpeIMeTHON 00J1acThIo.

r) [Ipenukarel, UMEOIINE OJTHO U TO KeE
MHOKE€CTBO HCTHHHOCTH Ha 3aJJaHHON
MpeIMETHOM 001acTH.




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

Ortser: la, 20, 3B, 4r

3aganue 2.5

Kak HaspiBaercst popma JOTHKH
IPEIUKATOB, B KOTOPOH 3alpelIeHO
MCIOJIH30BATH KBAHTOPHI 110 MPEAUKATHBIM
WK GYHKIMOHAJIBHBIM CUMBOJIAM, a
IpeaMeTHast 00JIacTh MpenoaracTcs
HEIyCcTon?

1. JIoruka BTOpOro nopsaka

2. Vcuucnenue BbICKa3bIBAaHUM

3. Jloruka nepBoro nopsiaka (MCUucIeHue
MIPEAMKATOB TIEPBOTO TOPSIIKA)

4. MopanpHas JIOTHKa

OtBeT: 3

[Tosicuenue:

3 (BepHo): 310 TOUHOE ONpeaeIeHIE
KJIACCHYECKOH JIOTUKH MEPBOTO MOPSAKA.
KBaHTOPBI MOTYT CBSA3BIBATH TOJIEKO
peIMeTHbIe IEpeMEHHbIE, HO He
nepeMeHHbIe, 0003HAYAIOIINE CBOMCTBA
(mpeaukatel) win GyHKIUU. ITO HaubojIee
W3yYCHHAs U IHUPOKO MPUMEHSICMas B
MaTeMaTHKE U KOMITBIOTEPHBIX HayKax
dbopmanibHas cuctema.

3ananue 2.6

UTo W3 MepeyrcIeHHOTO SBIISETCS
aToMapHOM (3JeMeHTapHO) hopMynoit
JIOTUKH TPEIUKATOB?

1. vx (P(x) — Q(x))
2.P(x) v Q(y)

3. 7R(a, b)

4. IX P(X) A Q(X)

Ortser: 3

[losicuenue:

3 (BepHo): Atomapnas ¢popmyia — 3TO
(dhopMmyIa, He coaepKanias JTOTHIeCKUX
CBSI30K U KBaHTOPOB. —"R(a, b) dopmanbHO
SIBIISIETCSL OTPUIIAHUEM aTOMapHOM
dbopmynst R(a, b). Onrako B ctporom
CUHTAKCUYECKOM OTpeeICHUU aTOMapHbIE




Tema Kon n HNnankaTopsl Tect mo Teme
¢dopmyiupoBKa JAOCTHIKEHHUST
KOMIETEeHIIHH KOMIETEeHIIHH
(hopMyJIbI 4ACTO BKIIIOYAIOT B C€0S U UX
OTPUIAHUS KaK MpocTeimme GopMyIibl, He
pa3nokuMble Ha Oosee MeJKue
MPEIUKATHBIE KOMITOHEHTHI C TIOMOIIBIO
CBS30K —, V, A, <> M kBaHTOpoB. Cpenu
BapUAHTOB ATO MPOCTEHIIAsT KOHCTPYKITHUS.
Bonee xoppekTHO ObLIO OBI cKa3aTh R(a, b),
HO B MPEAJIOKEHHBIX BAPHAHTAX TOJIHKO
—R(a, b) 6mmke Bcero kK aTOMapHOCTH, TaK
Kak BapuaHThI 1, 2, 4 IBHO coJiepKaT CBSI3KU
WJIM KBAaHTOPBIL.
Tema 3 YK-1 Cnocoben YK-1.1. 3ananmne 3.1
ByneBbr OCYIIECTBISITH 3 YcTaHOBHTE COOTBETCTBUE MEXKY KIIACCOM
HATh, KaK o
GyHKIHH. THIOHCK, ’ OyneBbIx QpyHkuuii no Ilocty u npumepom
o OCYIIECTBIATH o o
KPUTHYECKHI nozlcx (GyHKIUY, 7151 KOTOPOU TaHHBIN Ki1acc
aHAJIN3 U CUHTE3 ’ . SIBIISIETCS XapaKTEPHBIM.
KPUTHYECKHI
WHPOPMALUH,
aHaJM3 U CHHTE3
INPUMEHATD Crucoxk 1 (Knace):
N nH(popMaIuy,
CHCTEMHBIH 1. To (coxpaHstomIre HOJIb)
NPpUMCHATH
HOJIXOA JUIst . 2. T1 (coxpaHsoIIKe eAUHULLY)
CHUCTEMHBII .
pCILICHHUS 3. S (caMOBOMCTBEHHBIE)
MOXOJT TSt
ITOCTaBICHHBIX 4. M (MOHOTOHHBIE)
pelieHus
3ama4q
MOCTABJICHHBIX
mucok 2 (dOyukiuys):
3a1a4 Crmcok 2 (PyrKmms)
a) filx,y)=xV -y
0) f2(x) = x
B) [i(X, y) =X A —
OIIK-1 Criocoben )) f(( ’ y)) A y
r) fa(x, y) = x
MIPUMEHATH HOIIK-1.1. “axy y
€CTECTBEHHOHAy4YH | 3HaTb  OCHOBEHI
v OtBert: 1B, 2a, 30, 41
bIC U MaTeMaTHKH,
OOIIENHKEHEPHbIE | (PU3MKH,
-+ | 3apanue 3.2
3HaHUs, METOJIBI BBIYUCJIIUTCIIBHONU B v
N I — " : ompoc: CTaHOBI/iT/e COOTBETCTBHE MEIK Y
- nporpammuposan | OYTTEBOH (GyHKIMEH/KOHCTAaHTOH U ee
MOJICIHPOBAHNS, us HA  GAa30BOM ;?GI[CT&BJ‘IGHI/IGM B BHJIE TIOJTMHOMA
TEOPETHYECKOTO U YPOBHC. CrajknHa.
AKCIIEPUMEHTAIBHO C | (@
0 MCCIIEI0BaHUS B nucok 1 (@yHkuus):
IPOBECCHORATHHO 1. KoubroHkius (X A'Y)

U 1eITEIbHOCTH

2. Iu3broHKIHs (X V'Y)
3. Uckmouarommee NN (x @ y)
4. Koncranra 1

Crnucok 2 (ITomunom XKerankuna):
aA)xDyDxy

6) xy

B) 1

Nx@y




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

Ortser: 1-0, 2-a, 3-T, 4-B

3apanme 3.3
Yro npeacTaBisieT co00# MOJTUHOM
XKerankuna mis OyneBoit pyHKIUN?

1. IIpencraBnenue Gpyakuuu B Buge CAHD.
2. l[IpencraBnenne GyHKIMHU B BUIE CYMMBI
10 MOAYJIIO 2 JIEMEHTAaPHBIX KOHBIOHKIIMH.
3. l[IpencraBinenue GyHKIMHU B BUIE
MIPOU3BEICHUS SJIEMEHTAPHBIX
U3BIOHKIINHA.

4. YHUKanbHYIO TaOJINIly HCTUHHOCTH

GbyHKIUY.
OrtBer: 2

[Tosicuenue:

2 (Bepno): Oto TOUuHOE OnpeneneHue
nonuHoMa JKerankuna: f(x1,...,xn) = a0 @
al*x1 @ ... @ an*xn @ al2*x1x2 @ ...,
rae ko3¢ dunuents! a npunaaaexar {0,1}, a
cioxenue — 1o moayinio 2 (XOR).

3ananmue 3.4

Teopema Ilocrta naer:

1. Heob6xoumoe 1 10cTaTOYHOE YCIIOBHE
MUHUMAaJIbHOCTHU OyJ1eBON (YHKIUH.

2. Heob6xonuMoe U 1I0CTaTOYHOE YCIIOBHE
JAMHENMHOCTH OyNeBOM QyHKIMH.

3. Heobxonumoe 1 10CTaTOYHOE YCIIOBHE
MIOJIHOTBI CUCTEMBI OYJIEBBIX (PYHKIIMH.

4. Crioco6 moctpoeHust TabIHIIbI
HMCTUHHOCTH TI0 IPOU3BOJIBHON (hopMyIIe.

Ortser: 3

Iosicuenue:

3 (Bepno): Kpurepuii Ilocra — 310
(yHIaMeHTallbHas TeopeMa, KoTopas
IJIACHT, YTO CUCTEMa OyJIeBbIX (PYHKLUI
TI0JIHA TOT/Ia U TOJIBKO TOI'/1a, KOTJja OHa He
COJIEPKUTCS LIEIMKOM HU B OJJTHOM U3 IIATU
3aMkHYThIX KiaccoB (T _0, T 1, S, M, L).

3ananmue 3.5




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

CKOJBKO CYIIECTBYET JIMHEHHBIX OYJIeBbIX
¢bynkuuit ot n nepemennsix? (Jluneiinas
(GyHKIMA — 3T0 QyHKIMSA, IPEICTaBUMAas B
BU/JIe oJarMHOMa JKerajakuHa CTENEeHN He
BhIIIIE 1).

Otser: 2"\(n+1)

[Tosichenue: JIuneiinas GyHKIUSA OT n
nepeMeHHbIX umeet Bua: f(x1, ..., xn) = a0
@D al*x1 P a2*x2 P ... @ an*xn, rae
KaxabIi koapdumment a_i (i=0..n) moxer
obITE 100 0, 1100 1. Beero
kodppurmenToB n+1. Kaxapiii He3aBuCUMO
BbIOMpaeTcs AByMsl crioco0amu.
CrnenoBarenbHO, 00IIE€ YUCIIO Pa3IUYHbIX
AUHEeHHbIX QyHKUUN paBHO 2" (n+1).

3amanue 3.6

HazoBure aBa (11100bIX) U3 MSATH 3aMKHYTBIX
kiaccoB (kiaccoB [locta), purypupyromumx
B KPUTEPHUU TOJTHOTHI.

OtBeT (B KauecTBE OTBETA IPUHUMAETCS
OJIMH WJIA HECKOJIBKO YKa3aHHBIX Jaliee
oreeroB): T 0, T_1,S, M, L — kiacc
JUHEHHBIX (PYHKIUH.

[Tosicuenue: CornacHo teopeme Ilocra o
MIOJIHOTE, cucTema OyneBbIX (pyHKUINN
ABIIsieTCS OJTHOMU (0Opa3yer 0asuc) Toraa u
TOJILKO TOT/A, KOTJa OHA HE COIEPIKUTCS
LIEJTMKOM HU B OJJHOM M3 3THX ISTH
3aMKHYTBIX (TIPEATIONHBIX ) KIIACCOB.
VYkazaHue J00bIX IBYX KOPPEKTHBIX
Ha3BaHUH KJIACCOB SIBJISIETCS] BEPHBIM
OTBETOM.

Tema 4
Teopus
AITOPUTMOB

YK-1 Criocoben
OCYILECTBIISTH
MTONCK,
KPUTHYECKHUN
aHaJIM3 U CUHTE3
nH(pOopMaIuy,
MIPUMEHATH
CHUCTEMHBIN
MOAXOJ U1t
pemeHus
[TOCTABJICHHBIX
3a1a4

VYK-1.1. 3naTth,
KaK
OCYILECTBIIATh
TTOWCK,
KPUTHYECKHUI
aHaJIN3 U CUHTE3
nH(popMaIuy,
NIPUMEHATh
CHUCTEMHBIN
MIOAXOJ ISt
peiieHus

3ananue 4.1

Kakue u3 creayromux yrBepxkJIeHHH
SIBJIIFOTCSI KOPPEKTHBIMU (POPMYJINPOBKAMU
i cnencteuaMu Tesuca Trropunra
(Te3uca Yepua-Trropunra)?

1. JIroGast pyHKIMS, BEIYHCIUMAS HA
COBPEMEHHOM KOMIIbIOTEpE ¢ OECKOHEUHOU
MaMAThIO, BBIYMCINMA 110 THIOPUHTY.

2. Besikuit anroputM MOXeT ObITh
peann30BaH B BUAE POTPAMMBI IS
HEKOTOPOU MamuHbl ThropuHra.




Tema Kon n HNnankaTopsl Tect mo Teme
¢dopmyiupoBKa JAOCTHIKEHHUST
KOMIETEeHIIHH KOMIETEeHIIHH

MOCTaBJICHHBIX 3. Knacc ¢pyHKUMiA, BBIYUCIUMBIX 110

3a1a4 TrIOpUHTY, CTPOrO MIKpE KIIAcCa YaCTUYHO
OIIK-1 Cniocoben ok pCHB}}II’HXI?b KHHE
OPHUMEHSTD HOIK-1.1. DEKYP i i

4. JIro0ast ”HTYUTHBHO BBIYMCINMAs

€CTECTBEHHOHAYYH
e 1 3uate  ocHOBBI | (VITOPUTMHUECKH pa3pemnmMast) GyHKIus

MaTeMaTHKH, SIBJISIETCS] YACTUYHO PEKYPCUBHOM
00IIenHKECHEPHBIC .

usuku, (GbyHKIMEH 1 BbIYMCITUMA Ha MalIHE
3HAHMS, METO/IbI .

BbIUHCIUTENbHON | ThIOpUHTa.
MAaTeMaTHIECKOTO

TEXHUKU u
aHanm3a u

nporpammuposan | OtBer: 1, 2, 4
MO/IeJIMPOBAHUS,

ng Ha 0a30BOM
TEOPETHYECKOTO U

YpOBHE. [Tosicuenue:
AKCIICPUMEHTAIBEHO

1 (BepHo): DT0 0/1Ha U3 COBPEMEHHBIX

1O WHSTGAOBANMA B | IeATeNLHOCTH Ha WHTEpIpeTaui Te3uca. Mammnna
IPO(pECCHOHANLHO | $a30BOM YPOBHE prip :

H IesITEIbHOCTH

TrrOpUHTa CILYyKUT 3TATIOHOM
BbluMcauMocTh. Ecin 3anaya
NPUHIUIKAIBHO pa3penmma Ha
UJICATU3UPOBAHHOM KOMIIBIOTEPE C
HEOTPaHWYEHHBIMU pecypcamu, TO OHa
paspemma 1 Ha MT.

2 (Bepno): Oto sapo Tesuca Trropuara —
OTOXJIECTBJICHUE UHTYUTUBHOTO TTOHITHS
«anroputm» ¢ GOpMalIbHBIM MOHATHEM
«MamuHa TeropuHIay.

4 (BepHo): OTO M €CTh KOMOMHUPOBAHHAS
dbopmymmmpoka Te3uca Uepua u Tesuca
Trropunra. « ITHTYUTUBHO BBIYMCIUMAS»
SKBHUBAJIEHTHA «BblYMCIUMON HAa MT» 1
«SIBJSIIOLLENCSA YACTUYHO PEKYPCUBHOM».

3ananue 4.2

Kaxue u3 crnegyrommx cBONCTB BXOJAT B
OOIETTPUHATHIN HA0Op XapaKTEPHBIX YepT
(cBoiicTB) anroputma?

1. IuckpeTHOCTH (MOIIArOBOCTD )

2. CiydaiiHOCTb (BEPOATHOCTHOCTB)

3. Pe3ynbTaTuBHOCTH (CIIOCOOHOCTH
MIPUBOJIUTH K PE3YyJIbTaTy 32 KOHEUHOE
YHUCJIO LIAroB)

4. HenetrepMUHUPOBAHHOCTH (BO3MOYKHOCTD
HECKOJIbKUX JIOTMYCTHUMBIX CIETYIOIINX
I1aroB)

Otser: 1, 3

[Tosicuenue:

1 (Bepno): JluckpeTHOCTh — IpoLIECC
pereHust pa3ouT Ha OTJEIbHBIC,
3J€MEHTapHbIE IIarH.




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

3 (BepHo): Pe3yabTaTUBHOCTD — aJITOPUTM
JOJKEH 3aBepIaTh padOTy U BBIIABAThH
pe3yabTaT 32 KOHEYHOE BPEMS JIIsl TFOOBIX
JOITYCTHMBIX UCXOJIHBIX JIaHHBIX.

3aganue 4.3

B uewm 3akmrouaercs OCHOBHAsI IPUYMHA
HEOOXOJMMOCTH YTOUHEHUS
(bopmanm3aIy) MOHITHS «AITOPUTM)?

1. yis 0Oy4eHus mporpaMMHUPOBAHHIO.

2. 1711 BO3BMOKHOCTH MaT€MaTHYeCcKOro
JI0OKa3aTelIbCTBA HEPA3PEIIUMOCTH KaKUX-
0o 3a7ad4.

3. ns yBenuueHus CKOPOCTH BBITIOJTHEHUS
anroputmMoB Ha DBM.

4. JInst co3qaHusi yHUBEPCAIBHOTO SI3bIKA
IpPOrpaMMUPOBAHUS.

OtBeT: 2

[Tosicuenue:

2 (Bepno): Oto kiroueBast ©ICTOpUYECKasi U
Joruyeckas npuuuHa. YtoOsl J0Ka3aTk, 4TO
Kakas-To 3aj7a4ya He UMEET allropuTMa
peleHus, He0OX0MMO CTPOro ONPEAETUTb,
YTO Takoe anroputM. MHaue yTBepxaeHue
«aJropuTMa He CYILECTBYeT» OyaeT
6eccmbiciieHHbIM. @opmanu3anus (MT,
pPEeKypcUBHBIE (DYHKIIMH) ITO3BOJIUIIA CTPOTO
JI0Ka3aTh HEPA3PEIIUMOCTh TPOOIIEMBI
OCTaHOBA, JiecsATol npodnemsl [ unsbepra u

Ap.

3ananmue 4.4

Uem mamHa ThIOpUHTa MIPUHITUITHAIEHO
OTIIUYAETCS OT PEATLHOTO COBPEMEHHOTO
KOMIIBIOTEpA ¢ TOYKU 3peHusi 6a30BoH
Monaenn?

1. MammHaa TerOpHHra UCIONB3YET
JIBOUYHBIHN aj(aBuT, a KOMIBIOTEp — HET.
2. Y mamunsl TrropuHra 0eckoHeuHas 1o
00bEMY BHEUIHSISI TAMATh (JIGHTA), a aMSTh
KOMITbIOTEpA KOHEYHA.

3. MammHa ThIOpHHIa MOKET BBIIIOJIHSTH
TOJIBKO apU(PMETHIECKUE OTICPAIIUH.




Tema

Ko n
¢dopmyupoBka
KOMIIeTEHIIUH

HNnankaTopsl
HOCTHKEHHS
KOMIIEeTeHINH

TecT mo Teme

4. Y mamunbl ThropuHTa HET
ONEPallMOHHOW CHUCTEMBI.

Ortser: 2

[losicuenue:

2 (BepHo): D10 KiII0YEBOE MPUHITUITHATBLHOE
JonyiieHue Moaenu. KoHeuHoCTh naMaTi
peaIbHOTO KOMIIBIOTEPAa — 3TO (hru3nuecKoe
orpanndeHue. beckoneunas jieara MT —
3TO MaTeMaTHyecKas adCTpaKIus,
HeoO0XoauMast IIsl pACCMOTPEHHS 33714 CO
CKOJIb YTOJHO OOJIBIIMMHU BXOJHBIMU
JAHHBIMU U JIJIS TOKA3aTebCTBA
(byHIaMeHTabHBIX TeopeM. Bce ocTanbHbie
pa3nuyus — TEXHUYECKUE.

3amanmue 4.5

HazoBure Tpu 00s3aTebHBIX KOMIIOHEHTA,
U3 KOTOPBIX COCTOUT (pOpMabHOE OIMCAHUE
J€TEPMUHUPOBAHHOW MalIMHBI ThIOpUHTA.

OtBeT (B KauecTBE OTBETAa IPUHUMAETCS
OJIMH WUJIM HECKOJIbKO YKa3aHHBIX Jajiee
oTBeTOB): KOHEuHbI angaBuT JIEHTHI
(BkirOYas mycToi cumBoil), Koneunoe
MHO>KECTBO COCTOSIHUN YIPaBIISIOLIETO
yCTpOMCTBa (BKJIIOYasl HauyalbHOE U
3aKIounTeNbHOE), DYHKIUS epexo/0B
(mporpamma), 3aaaromias 1eHCTBHs Ha
Ka)KJIOM L1are.

(Tak>ke MOTYT IpUHUMATbCA: OECKOHEUHas
B 00€ CTOPOHBI JIEHTA, CYUTHIBAIOIIIE-
3aIuChIBAIOLIAst FOJIOBKA)

ITosicuenue: dopmaibHO,
JNE€TePMUHUPOBAaHHAs MallMHA ThIOpUHTa
3anmaetcs kak koptexx M =(Q, I, Z, 9, q0, B,
F), rne Q — KOHE4YHOE MHOKECTBO
cocTosiHuM, [ — KoHeuHbIH andaBuT
JeHThl, £ © I — BxoaHOMU andasurt, o: Q X
I' > QxTIx{L, R} — pynkuus
nepexozioB, q0 € Q — HavanbHOE
cocrosinue, B € I' — nycToit cumBour, F ©
Q — MHOXECTBO 3aKIFOUUTEIBHBIX
cocTostHUM. TpH KIIFOUEBbIX KOMIIOHEHTa —
s10 Q, I' m 3. YKazanue 3Tux Tpex
JJIEMEHTOB SIBJISIETCS. BEPHBIM OTBETOM.




Tema Kon n HNnankaTopsl
(hopmyanposka HOCTHKEHHS
KOMIIeTeHINH KOMIIEeTeHINH

TecT mo Teme

3aganue 4.6

Kak Ha3bIBaeTcs rumnoresa (He0Ka3yeMblil B
paMKax TEOpHUHU TE3HC), YTBEPKAAIOLIAst, YTO
Ki1acc QyHKUIMH, BEIYMCIMMBIX Ha MaIlInHE
TrprOpHHra, COBIAasaeT ¢ KJIaccoMm
MHTYUTHBHO BBIYMCIMMBIX
QITOPUTMUYECKUX (PYHKIUI?

Otset: Te3uc Toropunra (unu Tesuc Yepua-
Trropunra).

[Tosicuenue: DTo LeHTpaIpHas
¢unocohcko-MaTeMaTnyecKas THIIOTE3a
Teopuu anroputMoB. OHa He SBIIAETCS
TEOPEMO, TaK KaK CBSA3BIBACT (pOpMaIbHOE
MaTeMaTUYECKOE MOHATUE («BBIYUCIUMOCTH
1o TeIOpUHTY») ¢ HEPOpPMAITLHEIM,
UHTYUTUBHBIM ITOHSATHEM
(«anropuTMuyeckasi BBIMUCIUMOCTBY). Eé
HEJb3s I0Ka3aTh, HO €€ MPaBIONOJ00HOCTD
MOATBEPKIAETCS TEM, UTO BCE
peJIoKEHHbIE HE3aBUCUMO (POPMAIbHBIE
ompeJIeJICHUs! BBIYUCIUMOCTH
(pexypcuBnble pyHkiuu Yepya, A-
WCYHCIICHHE, HOPMAIbHBIC aJITOPUTMBI
MapkoBa) 0Ka3ajaich SKBUBAJICHTHbI
MoJienu ThIOpUHTa.

Kpumepuu OUECHUBAHUA MeCm 06020 3a0anus:

Ounenka Kpurepun onenuBanus
OTJIMYHO oT 90 1o 100 % mpaBUIBLHO BHIMOJHEHHBIX 3aIaHUM
X0pO1IOo oT 70 10 89 % npaBWIIBHO BBIITOJIHEHHBIX 33JaHUM
Y0BJIETBOPHUTEJIBHO oT 50 110 69 % npaBUIIbHO BBINIOJIHEHHBIX 33JJaHUM
HEYJ10BJIeTBOPUTEIbHO | MeHee 50 % npaBUIbHO BHIOJHEHHBIX 3aaHUN




4.2 TUIIOBBIE IIPAKTUYECKUE 3AJIAHUSA
[IpakTnueckue 3amaHusi AOJDKHBI OTpPaXaTh YMEHHE OOYYaroLIErocs MPHUMEHSTh OCBAMBAEMYIO0 KOMIIETCHLHUIO B MPAKTHUYECKHX CUTYaLUsIX U IIPH
PELICHUU IPOU3BOICTBEHHBIX 3a1a4.

Tema Kon n HNuaukaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIICTCHUNH KOMIICTCHIIUH
Tema 1 Jloruka | YK-1Cnocoben | MYK-1.2. Ymerp | 3ananne 1.1
< oc CCTRILITE T (pI/I HDOBAT JlaHb! 1Be (HOPMyIIBI TOTHKH BBICKA3bIBAHHIL:

BBICKA3bIBAHUIA. Y nup F=(A—B)A(-BVC)
MOUCK, b (haKTHI, G=—AVC
KpI/ITI/IlleCKI/Iﬁ HHTEpHIpECTALIUU, 1. TIposepsrte, sBisttoTcs 1 GopMyisl F 1 G paBHOCHIIBHBIMH, UCTIONB3YS TAaOIUIy HICTUHHOCTH.
aHATN3 U CHHTE3 OLICHKH B 2. Ecnm oHu He paBHOCUITBHBI, HOCTPOIiTe A7tsi popMyItsl F KOHBIOHKTHBHYO HOpMabHyo hopmy (KHD).
uH(pOpMAIIH, OTKPBITBIX U Dranonsoe pementie:
IIPUMCHATH CIICIUATIN3UPOBAaH Yacrs 1. [IpoBepka paBHOCHIBHOCTH.
CHUCTEMHBIH HBIX HCTOYHHKAX [MocTpoum obuyto Tabnuuy nctuHHocT ansa F n G.

ml 1, 7
moaxon JJist I/IH(pOpMaHI/II/I A B C h8 [ rBvC F= (A-B)A("BVC) Alg=-avc [Cosnanenves
pefment? MOTIK-1.2. Y

-1.Z. YMCTh
IIOCTABJICHHBIX SO O U O g Lot fla
IIPUMCHSATDH
3a/1a4 0 o 1 1 1 1 1 1 [ \fa
€CTECTBCHHOHAYYH
OIIK-1 ble ujpo [ p | o o 0 1 [ Het
Criocoben oOIIenH)KEHEPHBIE
0 1 1 |1 0 1 1 1 [ \fa
MIPUMCHSATDH 3HaHUA, MECTOABI
C€CTCCTBCHHOHAY MaTEMATHYCCKOI'O 1 0 0 0 1 1 0 0o 0 \Na
YHBIC U aHaJIM3a n
1 o 1 0 1 1 0 o 1 Het
O6H_IeI/IH)K6HepH MOACIIMPOBAaHUA,
bI€ 3HAHMS, TEOPETUYECKOIO M | [1 1 0 1 o 0 0 o0 la
METOAbI SKCIICPUMECHTAJIbH
A p 1 1 1 1 0 1 1 o 1 \fa
MaTEMAaTUYCCKOI' Ooro uccjea0BaHUA
O a”HajJu3a u B Bemoxa: Ha nabopax (A=0, B=1, C=0) u (A=1, B=0, C=1) 3nauenus F u G pasmunsl. CnenoBarensHo, popmyisl F u G HE paBHOCHIBHEL

Yacrs 2. IToctpoerne KH® st popmyst F.

MOJICJIUPOBAHUS, | IPOPECCUOHAIBHO
HCI’IOJ’IBSyeM PaBHOCHJIbHBIC npe06pa3OBaHnﬂ.

TCOPETUIECKOTr O i ACATEIBHOCTH 1.  Uckmounm uMmimirkanuo: A — B=—-A vV B.

u F=(—AVB)A(—BVC).

SKCIEPUMEHTAb 2. Ilomyuennas dopMyina yxe sSBISICTCS KOHBIOHKINEH TH3BIOHKINIH (JIEeMEHTapHbIX AU3BIOHKIMIT). Kaxknas ckoOka conep ut
HOTO JIUTEPABI, U IEPEMEHHBIE HE TOBTOPSIIOTCS.

3. IIposepum, siBistercst i 3ta popma KHD: na, 5T0 KOHBIOHKIMS IBYX dJIEMEHTapHBIX AU3bIoHKIMIL: (—A V B) u (B V C). Hukakue
HCCJICIOBaHUs B 3aKOHBI (JIUCTPHOYTHBHOCTB, MOTJIONICHNUS) HE MO3BOJIAIOT €€ Jajblie ympocTuTh B pamkax KH®.
Ortser:




Tema Koa n HNupukatopbl 3agaHus K NIPAKTUYECKOMY 3aHATHIO

¢opmyauposka JAOCTUKEHUS
KOMIICTCHINH KOMIIETEHIINH
HpO(beCCI/IOHaJ'H)H 1. @opmynsl F u G He paBHOCHIIBHBL.

. 2. KHO®O msF: (FAVB)A(-BVC).
OH ACATCIIBHOCTH
3ananue 1.2
Jns popmynst H=—(A AB) — (A < C):
1. IlocrpoiiTe COBEpUICHHYIO AU3BIOHKTHBHYIO HOpMaIbHYIO hopmy (CAH®D) MeTonoM paBHOCHIBEHBIX IPeoOpa30BaHMUiL.
2. TIposepsre, cienyer au popmyna K = A — C nornuecku u3 popmyist H (T.e., BepHO 11u, uto H E K).

DTaJIOHHOE pelleHHe:
Yacrs 1. [Toctpoenne CAH® s H.
H==(AAB)—> (A< ()
1. M306aBuUMCS OT UMIUIMKALIMKA U DKBUBAJIEHTHOCTH:
o X—=Y=XVY
0 XeoY=EX->VVAXY->X)=(XVY)ACYVX)
o  Cuauasna ynpocTuM 5KkBuBaieHTHOCTh: A <> C=(—AV C) A (—C V A)
o TormaH=—(—(AAB))V(—AVC)A(CVA)
2. YmpocTuM ABOIHOE OTpHIAHUE W IPUMEHUM 3aKOH Jie Moprana:
o —((AAB)=AAB
o H=AAB)V(CAVC)A(CVA)
3. Yto0b! NONYIUTh QU3BIOHKIHNIO KOHBIOHKINH (JJTH®D), packpoeM CKOOKH, HCIIOIB3Ys! JUCTPUOYTHBHOCTD V OTHOCHTENBHO Al
o H=AAB)VCAAC)V(ECAAAVCA-C)V(CAA)
o Vmpocrum: (A A A) =0, (C A —C) = 0. KorcrauTts! 0 B AU3BIOHKIMH MOXHO OITyCTHTb.
o H=AAB)VCAAC)V(AAC)
4. Tonyamwm JH®: (AAB)V (—A A—=C) V (A A C). Tereps cenaeM e€ coBepIICHHO. B Ka/10if KOHBIOHKIINHN JOJDKHBI
TIPHCYTCTBOBATh BCe Tpu nepeMennsie (A, B, C).
o s (A A B) He xBartaer C. Hcnosne3ayem cBoiictBo: X =X A (Y V —Y).
m (AAB)=(AABAC)V(AABA—C)
o Jlna (—A A —C) ue xBaTtaer B.
B (CAAC)=(FAABA-C)V(—AA—-BA—-C)
o Jna (A A C) e xBataer B.
m (AAC)=(AABAC)V(AA-BAC)
5. Cobupaem Bce KOHCTUTYEHTbI €IMHUIIBI, YA TOBTOPEHUS:
o HCOH®)=(AABAC)V(AABA—C)V(—AABA—-C)V(—AA-BA—-C)V(AA-BAC)
Otser (CAH®): H = (AABAC) vV (AABA—C) V (—AABA—C) V (~AA—BA—C) V (AA—BAC).
Yacts 2. [IpoBepka noruueckoro cneposanus H E K.
Kpurepwmii: H = K torna u Tonsko torna, korna hopmyna H — K senstiercs TaBronorueit. [IpoBepum 310.
H=(AAB)V(~AA—-C)V (AAC) (ynpouiernast JHD u3 m.3).
K=A—-C=-AvC
Hy>xHo npoBeputsb TaBronorudHocth: ((AAB) V (—AA—C) V (AAC)) — (A V C).
Boree appekTHBHBI crioco6: mpoBepuTs, crnenyer i K n3 H, MoxxHO MeTo1oM «oT npotuBHOro». Ilpeanonoxum, uro H nctnnna, a K noxxa,
1 TIOMIIEM IPOTHBOPEYHE.




Tema Kon n HNupukaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka AOCTHKEHUSA
KOMIICTCHINH KOMIIETEHIINH
° K =—A Vv C 10XHO TOJBKO B 0JJHOM ciyuae: korna A=1 u C=0.
e  [loacrasum A=1,C=08 H: H=(1AB) v (0A1) v (1nN0) =BV OV 0=B.
e  Uro6sr H Op1a nctHHHOM (110 HaleMy IIPEIIOI0KEHHIO), Heobxoaumo B=1.
e  Mps Han Hab6op (A=1, B=1, C=0), npu xotopom H=1 (uctunna), a K=0 (10xHa).
Brox: CymiecTByeT HHTepIpeTanus, Tae nocsuka H uctunHa, a 3akmouenue K noxno. CnenosarensHo, K He cinenyer norndecku u3 H (H #
K).
Ortser: Jlormueckoe cnenosanue H = K He BeImonHseTcs.
Tema 2 Jloruka YK-1 Cnocobern | HYK-1.2. 3ananme 2.1
e — OCVIIIECTRIISATE Ha MHOXecTBe HaTypanbHbIX urcen N 3ajaHbl IPeIUKaThL:
peA yim VMeTh P(x): "X — mpocroe uncio"
IIOUCK, Q(X): "X — uérnoe uncio"
o KIJIACCH(UIIMPOBAT T "
KPUTUYCCKUU R(X, y): "X menurcs Ha y
AHAIN3 U CHHTE3 b q)aKTH, 3anmcats (OpMyIIbl, BEIPAXKAIOIIUE CIIEIYIONIHNE YTBEPKICHHS, UCIIONIB3YsI KBAHTOPHI U JIOTHIECKUE CBS3KH:
HMHTEPIIPETALNH, 1. CymecTByeT eIMHCTBEHHOE YETHOE IIPOCTOE YHCIIO.
I/IH(i)OpMaHI/II/I, OLICHKH B 2. Jlns mo6oro ymcna CymecTByeT OoJbIlee ero npocroe ucio (yreepxkaeHue Esxima).
IIPUMCHATH 3. 3anmcate MHOXECTBO HCTUHHOCTH mpeaukata S(x) = P(x) A ~Q(X) B ciioBecHO# (opme.
o OTKPBITHIX U
CHUCTCMHBIN P
CIICOHUATIN3UPOBAH OTanoHHOE pelIeHue:
noaxon oJjist 1 C .. 3 . 6
HBIX UCTOYHUKAX . «CyuiecTByeT eANHCTBEHHOE YETHOE IIPOCTOE YHCIO». DTO 03HAYACT: a) CYIIECTBYET TaKOE YUCIIO0, 0) U OHO CANHCTBEHHOE.
PCIICHNA uHbOpMAIHH o AX((PH)AQM AVY ((PY) AQ(Y) = (Y=X)))
IMOCTABJICHHBIX P o  Wnm, B Gonee kpatkoii 3amcu equncTBennoctr: IX VY ((P(y) A Q(y)) « (y=x)).
2. «Jlns mo6oro Ymcia CymecTByeT OoJblIee ero mpocToe Yuciao». GopMani3yeM OTHOMICHHE «OOIbIIe» Yepe3 MPEANKAT ACTUMOCTH 1
3a1a4 -
UOIK-1.2. Ymers HEPaBEHCTBO. «U OOJIbIIE V)»: U > V.
OIK-1 NIPUMEHATH o vx3Ay((y>x)AP®Y))
C 6 €CTECTBEHHOHAY4YH 3. MmuoxectBo uctuaHOCTH S(X) = P(x) A ~Q(X). [Ipeaukar S(X) HCTHHEH AJIs TEX X, KOTOPBIE ABISIOTCS mpocThiMu (P(x)) 1 He
1I0CODCH BIE u SBIISFOTCS YETHBIMU (—Q(X)), TO €CTh HEUETHBIMH POCTHIMU YHCIIAMH.
IIPUMEHSITH 5 o T(S)={xeN|x—mnpocroe u x — Heuérroe } = {3,5,7, 11, 13,17, ..}.
(6] CHHXKXCHCPHBIC .
€CTECTBCHHOHAY m p Orser:
—— 3HAHHUSA,  METOMBI 1. 3Ixvy ((Py) AQm)) < (y=x))
6 MaTeMaTHYECKOTO 2. vx3y((y>x)APY))
OOIICHH>KCHCPH AHATIV3A u 3. MHOXeCTBO HEYETHBIX MPOCTHIX TUCEIT.
bIC 3HAHUA,
METOIbI MOZCIIMPOBAHMA, 3ananue 2.2
TEOPETUYECKOr0 M | Hux ¢dopmynsl F = —Vx (P(x) — Jy Q(X, y)) BEIIOIHUTS PaBHOCHIIBHBIE IPEOOPa30BaHMs, YTOOBI 3HAK OTPHIAHHS CTOSLT HEIOCPEACTBEHHO
MaTeMaTnaccKor 3KCIICPUMEHTAIIbH nepes IpeAnKaTaMi. 3amucarh pe3ybTar.
O aHajiu3a u
MO)ICJIPIpOBaHI/IS[, Oro ucciIcaoBanusA DTaoHHOE peumeHue:
TEOPETHUECKOTO B IIpumensiem 3akoHbI 1e Moprana Jij1st KBAHTOPOB U JUIs JIOTHYECKUX CBSI30K.
u HpO(i)eCCI/IOHaJ'H)HO 1. Orpunanue KkBaHTOpa OOIIHOCTH: ~VX A(X) = Ix —A(X)

o  F=3x—(Px)— Iy QX))




Tema Kon n HNuaukaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIICTCHINH KOMIIETEHIINH
IKCIIEPUMEHTAJb | W JICATEIbHOCTH 2. Orpuuanne mmmmkaunn: ~(A —> B)=A A~B
HOTO o  F=3ax(PX)A—-3yQ(x,y))
3. Otpumanue kBaHTOpa cymecTBoBaHm: —3y B(y) = Vy —B(y)
HCCIIEI0OBAHHUS B o  F=3x(P(X)AVYy—Q(xy))
npodeccruoHambH Otmser: F= 3x (P(X) A Vy ~Q(x, y) )

OH JesITEIbHOCTH

Tema 3 bynebl
¢dhyHKIMN.

YK-1 Cnocoben
OCYILIECTBIIATH
TIOUCK,
KPUTUYECKUN
aHaJN3 U CUHTE3
uH(pOpMAIIH,
NPUMEHATh
CHUCTEMHBII
MOJIXOJT JTIS
perenus
IIOCTAaBJIICHHBIX
3a1a4

OIIK-1
Criocoben
HPUMEHSTH
€CTECTBEHHOHAY
YHBIC U
o0IIEenH)KEHEPH
bIC 3HAHMUS,
METOJIbI
MAaTEMATUYCCKOT
0 aHaM3a u
MOJICINPOBAHUS,
TEOPETHYECKOTO

NYK-1.2. YMmetb
KJIACCU(UIIMPOBAT
b (aKThI,
MHTEPIPETAIHH,
OLICHKH B
OTKPBITHIX U
CTIeIAIN3UPOBaH
HBIX UCTOYHUKAX
uHQOpMaIH

HOIIK-1.2. YmeTh
NPUMEHSTh
€CTECTBCHHOHAYYH
ble u
00IIIeHKEHEPHBIC
3HAHMS,  METOJbI
MaTeMaTHYECKOIo
aHanmmM3a u
MOJICTTUPOBAHHS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAJIbH
Or0 HCCIEAOBAHMS
B
npodeccuoHaNbHO

3ananue 3.1

IIpoBeputs ¢ momoIbio TeopeMs Ilocta, siBisieTcst 1u cucteMa OyieBBIX GyHKIMH {f, g} MONHOM, ecry (yHKIMH 3alaHbI TaOIHIIAMH
HCTHHHOCTH:

text

xy | f(x,y) [9(x.y)

DTaloHHOE pelIeHue:
IpoanammsupyeM Kaxayro GpyHKIHIO 1o sTh kiaaccam [locra: TO, T1, S, M, L.
Ananmms ¢pyskimn f(x,y) (3ro XOR? IIposepum: 0D 0=0, vo £(0,0)=1, Her).
1. TO (coxpanser 0): f(0,0)=1 £0. = f ¢ TO.
2. T1 (coxpanster 1): f(1,1)=0# 1. = f ¢ T1.
3. S (camonsoiictBenHa)? IIposepum: f(0,0)=1. HaGop, nBoiictBennsiii  (0,0), ato (1,1). —f(1,1)=—0 = 1. 1=1 — ycnoBue st 3T0TO
Habopa BBITIONHAETCS.
o Ilposepum apyroit Habop: f(0,1)=0. [IBoiicTBennsii Habop (1,0): —f(1,0)=—1 = 0. 0=0.
o  f(1,0)=1. ABoitctBennsrii (0,1): —f(0,1)=—0 = 1. 1=1.
o f(1,1)=0. Apoiicteennsiii (0,0): —f(0,0)=—1 = 0. 0=0.
o VYcnosue f(x,y) = ~f(—x, ~y) BblnonHseTCs U1 Bcex Habopos. = f € S.
4. M (monoToHHA)? CocTaBMM BEKTOPHI 3HaUeHUI, yropsmouns Habopsl: (0,0) < (0,1) < (1,0) <(1,1). Bexrop 3nauenwii f: (1, 0, 1, 0).
Buaum, uro mpu nepexoze ot (0,0) x (0,1) 3nauenne ymano ¢ 1 go 0 mpu pocte aprymentos. = f & M.
5. L (quneitna)? [MompoGyem npencraButs monuaomoM JKerankuua crenen 1: f(x,y) = a0 @ al*x @ a2*y.
o f(0,0=1=a0=1
o f(01)=0=>1@a2=0=a2=1
o f(10)=1=>1@al=1=al=0
o Ilposepum s (1,1): 1 @ 0*1 P 1*1 =1 D 1 =0. Cosnanaer c f(1,1)=0.
o 3Hauwr, f(x,y) = 1 @ y. Oro nuneiinas gpyskuus. = f € L.
Uror no f: f € S N L. He npunamexut: TO, T1, M.




Tema Koa n HNupukatopbl 3agaHus K NIPAKTUYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIICTCHINH KOMIIETEHIINH
u il IesATenbHOCTH Argmrs GyHKIHH g(X.Y).
Cyns no Tabaune, g(x,y) = —x? IIposepum: mpu x=0, g=1; npu x=1, g=0. [la, g(X,y) = ~X (He 3aBHCHT OT Y).
SKCHCPUMEHTAITD 1 T0: g(0,0)=1 £0. = g & TO.
HOI'o 2. Tl:g(l,1)=0#1.=>g¢&TL
HCCIICIOBAaHUS B 3. S:g(xy) = —x. [Iposepum camomsoiictBernHocTs: g(0,0)=1. JIBoitctBennsiii Habop (1,1): —g(1,1)=—0 = 1. YcnoBue msis atoro Habopa
HpO(beCCI/IOHaJ'ILH Bemonusercs. Ho mposepum (0,1): g(0,1)=1. ABotictBennsrii (1,0): —~g(1,0)=—0 = 1. (1,0): g(1,0)=0. IBoiictBennsrii (0,1): —g(0,1)=

OH JesITEIbHOCTH

—1=0. (1,1): g(1,1)=0. ABoiictBennsiii (0,0): ~g(0,0)=—1 = 0. YcnoBue BbIoaHsETCA. = ¢ € S (OTpULIAHHE — CaMOJIBOMCTBEHHAS
GbyHKIws).
4.  M: Orpunanue (—X) He SBISICTCS MOHOTOHHBIM, TaK Kak IpHu pocte X ¢ 0 1o | 3Hauenune Gpynkumu nagaer ¢ 1 1o 0. = g € M.
5. L:gxy)=—x=1@® x. Oro nuHeitHas QpyHkms. = ¢ € L.
Uror no g: g € S N L. He npunamnexur: TO, T1, M.
BeiBoa 1o cucreme {f, g}: O6e hyHKIMM NpUHAUISKAT OJJHAM U TeM e kiaccaMm (S u L). D1o o3HavaeT, uto Bes cucrema {f, g} comepxxurcs B
kiacce S (a Takxke B xiacce L). ITo teopeme IlocTa, 171 TOIHOTHI CHCTEMa TOJDKHA OBITH BHE KaXKJOTO M3 IISITH Ki1accoB. [Tockonbky cuctema
LIETIMKOM JISKHUT BHYTPH KJIacca S, OHa He SIBJISETCS IIOJHOM.
Ortger: Cucrema ¢Gynkiuii {f, g} He ABISIETCS MOTHOM.

3ananue 3.2
s 6yneBoit pynkimu h(x, y, z), 3aganHoit Bektopom 3nadernit o(h) = (0110 1001) (mopsimox Haopos: (000), (001), (010), (011), (100), (101),
(110), (111)):

1.  Omnpenenure, siBIsETCS M QYHKIMSA h MOHOTOHHOIA.

2. Haiinure nBolicTBeHHYIO K h GyHKImIO h*.

3. SBmsercs ym h caMoIBOWCTBEHHON?

DTaJIOHHOE pelleHHe:
Bexrop (0,1,1,0, 1,0,0,1) cooTBeTcTBYeT HabopaM B MOPSIIKE BO3PACTAHHS JBOMYHBIX THCEL.
Yacrts 1. [IpoBepka MOHOTOHHOCTH.
MoHoToHHas PYHKIUS HE JOIDKHA yMEHBIIATHCS NIPH YBEIMYCHHH JTI000r0 Habopa apryMeHTOB (110 OTHOIICHHIO TIOKOMIIOHEHTHOTO CPaBHEHHS
9.
IIpoBepHM SIBHBIC HAPYIICHHUS:
e  HabGop (001)=1. YBenuuuBaem nepsbiii pazpsan -> (101)=0. Hapymenue: (001) < (101), Ho 1 > 0. = DyHKIM HE MOHOTOHHA.
JlanpHeHIIyIo NpoBepKy MOMKHO NMPEKPATHTh.
Yacts 2. Haxoxxnenue nBoiicTBeHHON (yHKimu h*.
JlBoiicTBeHHas GyHKuuUs onpenensercs kak h*(x1,...,xn) = —~h(—x1, ..., 7xn). Ha npakTuke 3T0 03Ha4aeT: YTOOBI MONYYUTh BEKTOp 3HaYeHHI h*,
HY)KHO HHBEPTHPOBATh BEKTOP 3Ha4YCHHUH h 1 3ammcaTh ero B 00paTHOM MOPSIIKE.
e  Bekroph:(0,1,1,0,1,0,0, ).
e  Uuseprupyem: (1,0,0, 1,0, 1, 1, 0).
. 3anmceBaeM B oO6paTHoM nopsike: (0, 1, 1,0, 1,0, 0, 1).
Iomyunncs ncxoanslid Bektop. IIpoBepum 11 KoHTpoIs oaHy nosunuto. Hampumep, st Habopa (010) Haiinem h* mo onpenenenmuro:
h*(0,1,0) = —h(—0, —1, =0) = ~h(1,0,1). Habop (101) B nopsinke (5-it ¢ 0) nmeer 3nauenune h=0. Cnenosatensno, h*=1. B ncxonuom Bextope h Ha
no3ummu Jutst Habopa (010) crout 1. CoBmanaer.
Ortser: h* 3amaercs Bexropom (0,1,1,0,1,0,0,1).




Tema

Kon n
¢opmyauposka
KOMIIeTEHIIUH

HNuaukaTopsl
AOCTHKEHUS
KOMIICTeHIINH

3agaHus K NIPAKTUYECKOMY 3aHATHIO

Yacrtp 3. [IpoBepka caMOIBOICTBEHHOCTH.
OyHKIHs caMoABOHCTBEeHHA, ey h = h*. TlockonbKy MBI HOMyYHiIH, 9To h* HMeeT B TOYHOCTH TOT XK€ BEKTOp 3HadeHHH, uTo U h, To PpyHKmus h
SIBJIICTCS CAMOJBOHCTBEHHOI.
HToroBslii 0TBET:
1.  ®ynkuus h He ABIISIETCS MOHOTOHHOM.
2. JlBoiictBeHHas ¢yukums h* 3amaéres Bexropom (0,1,1,0,1,0,0,1).
3. O®yukuws h sBisIeTcs: cCaMOABONHCTBEHHOM.

Tema 4 Teopus
AITOPUTMOB

YK-1 Cnocoben
OCYIIECTBIISATh
TIOUCK,
KPUTUYECKUN
aHaJIN3 U CUHTE3
UHQOPMAIIH,
MIPUMEHSTh
CUCTEMHBII
MOIXOJ, ISt
peleHus
MTOCTaBJIEHHBIX
3a1a4

OIIK-1
Crnocoben
MPUMEHSTH
€CTECTBCHHOHAY
YHBIE U
oOIIeNH)KEHEPH
bIC 3HAHUS,
METO/IbI
MaTeMaTHIECKOT
0 aHa/M3a u
MOJICJIMPOBAHMS,
TEOPETUUECKOI0
u

HNYK-1.2. Ymetb
KJIACCU(UIIMPOBAT
b (aKThI,
UHTEPIPETAIHH,
OLICHKH B
OTKPBITBIX U
CTIeIAIN3UPOBaH
HBIX HCTOYHUKAX
nHpOpMAITUN

HNOIIK-1.2. YmeTh
NPUMEHSThH
€CTECTBEHHOHAYYH
BIe "
OO0IIEeMH)KEHEPHBIE
3HaHUs, METOAbBI
MaTEMATUYCCKOI'O
aHanmm3a u
MO/ICITUPOBAHHS,
TEOPETUYECKOr0 |
9KCTIEPUMEHTAIILH
Oro HCCIICIOBaHUS
B
npodeccuoHaNbHO

3ananue 4.1
JHoxaxute, uto ¢yakuus f(x) =X + 3 sIBIAIETCSI IPUMHTHBHO PEKYPCHBHOM. J{iist aTOTO:
1. Tlocrpoiite e€ sBHOE OmpeseaeHne yepes 0a30Bbie (yHKIHUU (HYIb, CICACTBHE, IPOCKIMS) U ONEPATOPhI CYHNEPHO3ULUN U
MPUMHUTUBHON PEKYPCHUH.
2.  3anuiumTe MOCIeIOBATEIbHOCTD MIATOB BBIMUCICHHS f(2) MO MOCTPOSHHOMY OMPEAEICHHIO.

DTaJIOHHOE pelleHHe:
Yacrs 1. ITocTpoenue onpenenenus.
Oyrkmio f(x) = X + 3 MOXXHO IOJIY9UTh, TPOSKPATHO IIPUMEHHB (QYHKIHIO ciaenoBaHust S(y) = y+1 K apryMeHTy X.
1. Bseném BciomorarenbHyro ¢yHKIuM0 h(x) = x + 1. E€ MoxxHO onpenenuts yepe3 6azobbie: h(x) = S(Ii'(x)), rae Ii' — npoekuums. Ho
IIPOIIE cpa3y UCHONIB30BaTh S(X).
2. Tornma f(x) = S(S(S(x))).
3. UroOBI CTPOro BEIPa3UTh Yepe3 CYNEPIO3HIHIO, ONPEICIIM:
o gi(x)=S(x) (cynepnozunus S u npoexuuu Ii").
o g(x)=S(gi(x)) (cynepmosunus S u gi).
o f(x) = S(g2(x)) (cynepmozunus S u gz).
MOXHO OIpPE/eNTh U Yepe3 MPUMUTHBHYIO PEKYPCHIO, HO 3TO H30BITOYHO:
f(0) = 3, f(x+1) = S(f(x)). I'ne 3 moxHO moyunts Kak S(S(S(0))).
Yacts 2. Berancienne f(2).
Vcrone3yeM KOMIIAKTHOE oIpesielieHre depe3 cyneprosumuio: f(2) = S(S(S(2))).

1. S(2)=3

2. S(3)=4

3. S@4)=5
OrtBer:

Lo 109 = S(S(Se)-
2. f(2) =S(S(S(2))) = S(S(3)) = S(4) = 5.

3agaHue 4.2

PazpabotaiiTe nerepMrUHUpOBaHHYI0 MalvHy ThiopuHra B angasure {0, 1, *} (rae * — mycroll cUMBOI), KOTOpasi KHBEPTUPYET JBOMYHOE
4HCII0, 3anucanHoe Ha jieHTe (3amensier 0 Ha 1 u 1 Ha 0). Yncno cunraeTcs 3anMcanHbIM HEMPEPBIBHO, 03 BEIYHIMX HYIIEH, ClIpaBa U CiIeBa OT
HEro — IycThle CUMBOJEI *. ['0JI0BKa B HaUaJIbHBI MOMEHT yKa3bIBaeT Ha CaMylo JieByIo udpy uncina. [Tocie 3aBepuieHns paboTHI FOJIOBKA
JIOJDKHA YKa3bIBaTh HA CaMylo JIEBYIO My pe3ynbraTa.




Tema Ko n I/IH)II/IKaTopr 3aganus K MNPAKTHYECCKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIICTCHIINH KOMIICTCHIINHU
OKCIICPUMEHTAJIb U IeATCIbHOCTH OTaIoHH0E penerne:
HOTO TToka Texymast sraetika conepskut 0 win 1, HyxHO nHBepTHpOBaTh €€ (0—1, 1 —0) u caBUHYTHCA BrpaBo. Kak Tonbko BeTpedaeTcst mycTol
CHMBOJI *, Hy)KHO BEpPHYTBHCS B HA4Yalo CI0BA, CIBUTasCh BIEBO, IOKA CHOBA HE BCTPETHUTCS ITyCTOI CHMBOII (CII€Ba OT YHCIIA), TIOCIIE Yero
HUCCJICIOBAHNA B cierIaTh IIar BIIPaBo Ha MEPBYIO LHPY.
npo(beccnoHan],H dopmanbHoe onucanue MT:

OH JesITEIbHOCTH

MmuoxectBo cocrosinuit: Q = {q0 (navano, uaém Brpaso), ql (Bo3Bpart BieBo), qf (punansHoe)} .
Andasur: I' = {0, 1, *}.

Hauanenoe cocrosiaue: q0.

3akitountenbHoe coctosiaue: qf.

o  DyHKUUS IEPEXOI0B O:

Tek. cocTosHne [CumBon Ha neHte [Hos. Casur  [Ho. cocTtosiHme [[losicHeHve
cumBon
q0 0 1 R q0 MHBepTupyem 0, Maém pganbiue
00 1 0 R (e]0] MuBeptupyem 1, naém gansiie
00 * * L ql KoHewl yncna, HaumHaem Bo3Bpat
gl 0 0 L ql ném BNeBo nNo MHBEPTUPOBAHHOMY YUCITY
gl 1 1 L ql ném BNeBo nNo MHBEPTUPOBAHHOMY YUCITY
gl * * R qf \dowwmnu go nycToTbl crneBsa, Lar Ha umdpy

Pa6ota Ha npumepe: Vcxonuas nenra: * 1 0 1 * ... Havarno: ronoska Ha 'l'.
1. (q0,1)—(q0,0,R). Jlenra: * 0 0 1 *. T'onoBka Ha Bropoii '0'.
(q0, 0) — (q0, 1, R). JIlenta: * 0 1 1 *. I'onoBka Ha 'l".
(q0, 1) — (q0, 0, R). JIenTa: * 0 1 0 *. 'onoBka Ha '*'.
(q0, *) — (ql, *, L). Jlenra 6e3 uzmenenuii. 'onoska Ha '0'.
(ql,0) — (ql1, 0, L). 'onoBka caBuraercst Ha '1".
(ql, 1) = (ql, 1, L). I'onoBka caBuraercst Ha '0'.
(ql,0) — (ql, 0, L). 'onoBka caBuraercst Ha '*'.
8.  (ql,*) — (qf, *, R). MammHa ocranaBimBaercs. I'o/oBKa fenaer mar BIpaso Ha nepByio nudpy pesyasrara ('0').
Otger: Mammna TelopyHTa onpeeseHa Tadiunel nepexonoB Beie. OHa KOPPEKTHO HHBEPTUPYET IBOMYHOE YUCIIO U OCTaHABIHBACTCS,

NoarwN

OCTaBJIAA T'OJIOBKY Yy €r'0 JIEBOT'O Kpas.




Kpumepuu oyenueanus NPpaAaKmudecKux 3auamui:

Onenka

Kpurepum onneHuBaHus

OTJIMYHO

BricTaBnsiercs, eciiu o0yvarouuiicss ymeer yBsi3bIBaTh TEOPUIO C MPAKTUKOHN (peliaeT 3aaauu, popMyIupyeT BbIBOJIbI, yMEET
MOSICHUTB TTOJTy4YEHHBIE Pe3yJIbTaThl), BIaJeeT MOHATUIHHBIM allapaToM, MOJIHO U TITyOOKO OBJIa/Ie] MaTEpUAJIOM I10 33/1aHHON
TeMe, 000CHOBBIBAET CBOU CYXJICHHUS U Ja€T MPaBIIbHBIE OTBETHI HA BOMPOCHI MPEI0aBaTess

X0poIIo

BricTaBisiercs, eciu 00y4aroImuiicsl yMeeT YBSI3bIBaTh TEOPHUIO C MPAKTUKON (pelraeT 3a1auu 1 GOpMYJIUPYET BHIBOJBI, YMEET
MOSICHUTD MOJYYCHHBIE PE3YNbTaThl), BJaIeeT MOHSITUMHBIM amapaToM, MOJIHO U ITYOOKO OBJIJIE]l MaTEPUATIOM T10 3aJaHHOU
TeMe, HO COAEp)KaHWE OTBETOB HMMEIOT HEKOTOPBIE HETOYHOCTH W TPEeOyIOT yTOYHEHHS W KOMMEHTapHs CO CTOPOHBI
MIPENOJABATEIIS

YIOBJIETBOPUTEIBLHO

BLICT&BJ'IHCTCH, cCin 06y11a101111/n71051 3HACT MW IIOHHMMACT MaATCpHal II0 SaHaHHOﬁ TEMC, HO H3JIOKCHHC HCIIOJIHOC,
HCIOCJICAOBATCIIbHOC, JOITYCKAOTCA HETOYHOCTH B OIIPCACICHUN HOHSITHf/JI, CTYACHT HC MOXCT 000CHOBATh CBOM OTBETHI Ha

YTOUHSAIOMIKWC BOIIPOCHI IPEIIOAaBaATCIISA

HEY1OBJIETBOPUTEIbHO

BI)ICTaBJISICTCSI, €ClIn O6y‘l&fOHIHfICSI A0IYCKacT OoImuOKHU B OIpCaACIICHUN HOHHTI/II\/JI, HCKaXXaromue ux CMbICII, 6ecn0psm0qH0 u
HCYBCPCHHO M3JIaracT MaTrcpuall. [[enaeT OIIMOKHK B OTBETaX HAa YTOUHSAIOMIMC BOIIPOCHI IPCIIOAaBaATCIISA

4.3. TUIIOBBIE 3AJIAHUSA JIJISI KOHTPOJIBHBIX PABOT

KouTposibHbIe pa0OThI COAEPIKAT HECKOJBKO MPAKTUUCCKUX 3aJaHHMi 10 WHIAWBHIyaJbHBIM BapUaHTaM, B MOJHOM OOBEME OXBATBHIBAIOIIUX M3YUYCHHBIN
MaTepuai 10 yKa3aHHOW Teme. BBIMOoNHEeHNne KOHTPOJIBHBIX pPa0OT IO3BOJISIET OIPENSIHTh PE3yJIhTaT OCBOCHHS KOMIIETCHIIMH M0 JUCIHILIMHE B paMKax
paccMaTpuBaeMoOM TeMbl, OLIEHUBAEMBIN C TOMOIIBIO COOTBETCTBYIOIIMX UHAUKATOPOB JOCTHXKEHUSI KOMIIETEHIIMMN.

Tema Koa n NHaukaTopsbl JOCTHKECHUSA Tunosoii BApUAHT KOHTPOJILHOIH PadoThI
¢opmyaupoBka KOMIIeTeHIN U
KOMIIEeTeHIIMH

Tema 2 YK-1 Cnocoben | UYK-1.2. Ymeth 3axanue 2.1

Jloruka OCYHIECTBIATh KIIacCU(UIMPOBATh (PaKThI, Pacrnionosxure 3Tamnsl anropuTMa npuBeAeHUs (pOPMYIIbI JIOTUKHU MPEIUKATOB K

NPEIUKATOB | MOMCK, MHTEPIIPETAlMH, OLCHKH B npezaBapeHHOl HopMaibHOH popme (ITHD) B mpaBuiIbHOM JIOTHUECKOM MOPSKE.
KPUTHYCCKUU OTKPBITBIX U
aHaJIM3 ¥ CUHTE3 | CHCLUAIM3UPOBAHHBIX 1. UckitounTh JTOTMYECKUE CBA3KH SKBUBAJICHTHOCTH (<) U UMIUIMKALIUH (— ), BBIPa3UB
uH(popmanuy, MCTOYHUKAX MH(pOPMALHH UX Yepe3 KOHBbIOHKLNIO, JU3BIOHKIUIO U OTPULIAHUE.
HPUMEHATH 2. BHectu oTpHIIaHue BHYTPb (POPMYIIbI, HCHOJIB3Ys 3aKOHBI e MopraHa u 3aKOHBI 715
CHCTEMHBIi KBaHTOPOB, TaK YTOObI OTPHUIIAHUSI OTHOCHJIMCH TOJIBKO K aTOMapHbIM (popMyiam.
HOAXON AJIst 3. BeiHecTH KBaHTOPHI B HaYaJ10 (pOpMYJIbl, IEPEMMEHOBBIBAsI IIPU HEOOXOIUMOCTH
pelIeHuA CBs3aHHbIE MIEpEMEHHbBIE, YTOObI N30€KaTh KOJUIN3UM UMEH.




Tema Kon n NHaMKaTOPBI J0CTHKEHUS TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka KOMIIeTEeHIIUN
KOMIIeTEeHIIHH
HOCTABJIEHHBIX 4. IIpu HEOOXOAUMOCTH MPOBECTH MUHUMHU3ALUIO TOAPOPMYI B MaTpUIIE (YaCTH
3az1a4 (opmyIbl 6e3 KBaHTOPOB) C UCMOIB30BAaHUEM PAaBHOCHIBHOCTEH JIOTMKH BBICKAa3bIBAHUIA.
OIIK-1
HOIIK-1.2. Ymers npumensats | Otser: 1,2, 4, 3
CnocobeH
IIPUMCHATH .
efTeCTBeHHOHayq C%TCCTBCHHOHanHI’Ie " | Tlosicuenue: Anroputm npuseaenns Kk [TH® (k suaxy Q1x1 Q2x2 ... Qnxn M, rae Qi —
. OOIICHIDKCHEPHBIC SHAHUA, |y panTOpBI, @ M — GeCKBaHTOpHAS MaTpHIIa) cTporo GopMani3osal. CHauana
SR METO/IEL MATEMATHHICCKOTO | 1606X01MMO HOTYIHTh (GOPMYITY, COAEPIHKAILYIO TOIbKO 6a3oBbie cBs3ku (1). 3aTeM
& SHAHIS aHammsa M MOACTMPOBAHUA, | yon6GX0MHMO «IIPOTOIKHYTHY OTPHIIAHKS 10 ATOMAPHBIX (HOPMYII, 4TOOBI HA/l HUMH
TEOpeT
METOBI ’ PETHACCKOTO " | cTOSIIH TOMBKO KBAaHTOPHI MUTH JIOTHUECKHE CBA3KH, a He oTpumanus (2). [Tocie sToro
9KCIIEPHMEHTAIBHOTO N
MATEMATHICCKOL p MOJIE3HO YIIPOCTUTH MaTpully (4), 4To 00NeryuT AanpHeimme npeodpasopanus. 1
HCCIIeIOBaHUSI B
A . TOJILKO Ha TIOCJICTHEM dTarle, KOT/Ia MaTpHila FOTOBA, BCE KBAHTOPHI MOCIIEIOBATEIHHO
0 aHaJIu3a U npoheCcCHOHATBHOMN
BBIHOCATCS B TIpedukc (3).
MOJCITAPOBAHMS, | neqgTeIbHOCTH
TEOPETHIECKOTO 3 57
ajgaHue 2.
u
SKCIICPHMCHTATD YcTaHOBUTE TPAaBUIIBHYIO TIOCIIE0BATENIEHOCTD IIAT0B TPU (POPMaTH3aIHH
HOTO YTBEPKACHHS HA €CTECTBEHHOM SI3bIKE B SI3BIK JIOTHKU MIPETUKATOB.
HCCIIe/IOBAHUS B
npodeccHoHAbH 1. Onpenenuth NpeAMETHYIO 00J1acTh (YHUBEPCYM PacCyKIIEHU).

OU JIeITEIbHOCTHU

2. BI:II[CJ'II/ITI) BHGMGHTaprle CBOﬁCTBa HpeI[MeTOB 1 OTHOUICHUS MG)K)Iy HHUMH, BBECTU
JUISl HUX TIPEJUKATHBIE CUMBOJIBI.

3. Onpenenuthb JOTUYECKYIO CTPYKTYPY YTBEpKI€HUs (KBAaHTOPHI U JTIOTMUECKUE CBSA3ZKN).
4. 3anucatb popmanbHOE BBIpAKEHUE, CHHTAKCUUECKH COOTBETCTBYIOIIEE CTPYKTYpE,
ONpeAeIeHHOM Ha mare 3, HCIO0JIb3Ysl BBEJCHHBIE CUMBOJIBI.

OtseT: 1,2, 3,4

[Tosicaenue: 1o Metomonorust popmanuzanuu. CHadaa HEOOX0UMO Y€TKO OYEPTUTD

TPaHUIIBI pacCMOTpeHusI — yHUBepcyM (1) (Hampumep, «Bce JTIOANY, «BCE HATypaIbHbBIE
Yuciaay). 3aTeM BHYTPH ATOW 00IaCTH BBIICTSIOTCS KITFOYEBbIC MPU3HAKA U OTHOIIICHMUSI,
KOTOpBIE CTaHYT npeaukaramu (2) (Hampumep, Y(x): «x — genoBeky, JI(X, y): «x mrodur




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

y»). [locne 3Toro aHanu3upyercs: cama JIOTHKa BbICKa3bIBaHUS: KAKUE KBAaHTOPBI
UCIOJIB3YIOTCS («BCE», «CYLIECTBYET»), KaK CBsI3aHbI €ro yacTu (3) (Hanpumep, «las
BCSIKOTO X CYILECTBYET Y TaKOH, uTo...»). 11 HakoHell, Bce KOMIOHEHTBI COOUPAIOTCs B

KOPpPEKTHYIO hopMyiry (4).

3aganue 2.3
YcTaHOBUTE COOTBETCTBUE MEXKIY TUIIOM KBAaHTOPA UM €ro KOMOWHAIUEH U ero
CMBICJIOBOM MHTEPIIPETALIMEN HA €CTECTBEHHOM SI3bIKE.

Cnucok 1 (Tun kBanTOpa):
1. Vx Jy P(x, ¥)
2. Jy Vx P(x, y)
3. 3x Vy P(x, ¥)
4. Vx Vy P(x, y)

Cnucok 2 (MuTepriperanus):

a) Cy1ecTByeT TakoH Yy, KOTOpPBI HaXOJIUTCs B OTHOIIEHHH P KO BceM X.

0) Jlnst kaxaoro X HaeTcst cBOM y (BO3MOKHO, Pa3HbIil ISl pa3HbIX X), TAKOM 4TO
BhInosiHseTcs P(X, y).

B) Bce co Bcemu HaxoasTcs B oTHOLIEHUH P.

r) CyiecTByeT Takoi X, KOTOPBII HaXOAUTCS B OTHOIIEHUH P ko BceM y.

OtBert: 10, 2a, 3r, 4B

3aganue 2.4
YcTaHOBHUTE COOTBETCTBHE MEXKIY KIIaCCH(PUKAIMEH MpeIuKaTa U €ro ONpeaeICHUEM.

Cnucok 1 (Knaccudukanus):
1. ToxX1eCTBEHHO UCTUHHBIN MTPEANKAT
2. ToxJ1IeCTBEHHO JIOKHBIN MPEANKAT




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

3. BeInmoTHUMBIN (OITPOBEPIKUMBIN ) MpeIUKaT
4. PaBHOCHIJIbHBIC PETUKATHI

Cnucoxk 2 (Omnpeaernenue):

a) [IpenukaT, MHOKECTBO HCTUHHOCTH KOTOPOT'O COBIIAIAET CO BCEU MPEIMETHOM
00J1aCThI0.

0) [Ipenukar, MHO)XECTBO UCTHHHOCTH KOTOPOTO ITYCTO.

B) [Ipenukar, MHOXECTBO HICTUHHOCTH KOTOPOTO HEMYCTO, HO HE COBIAIAET CO BCEH
NPEMETHOM 00J1aCThIO.

F) HpeILI/IKaTI)I, HUMCHOIIIHMEC OAHO U TO K€ MHOXCCTBO HCTUHHOCTHU HA 3aI[aHHOﬁ
NPeIMETHOM 001acTH.

OrtBert: la, 20, 3B, 41

3aganue 2.5

Kak Ha3piBaeTcst popma JOTHKH MPETUKATOB, B KOTOPO 3aIllpENIeHO HCIIOIb30BaTh
KBAaHTOPBI 110 NPEAUKATHBIM WIH (YHKIIMOHAJIBHBIM CUMBOJIAM, a IpeAMeTHas 00J1acThb
IpeJnoJiaraeTcs HemycToi?

1. Jloruka BTOpOroO nopsiika

2. Vcuncnenue BpICKa3bIBaHUM

3. Jloruka nepBoro nopsaka (MCYMCIIEHNE IPEIUKAaTOB IIEPBOTO MOPSAKA)
4. MopanpHas JOruKa

OrtBer: 3

IlosicHeHue:

3 (BepHo): D10 TOUHOE OTpECICHHE KIACCHYECKOM JIOTUKH TIEPBOTO TOPSIKA.
KBaHTOpBI MOT'YT CBSI3BIBAThH TOJIBKO IPEAMETHBIE TIEPEMEHHBIE, HO HE ITEPEMEHHBIE,
0003HayaromMe CBOICTBa (MpeInKaThl) UiIu GYHKIMH. DT0 HanboJiee U3yuyeHHas U
MIMPOKO MPUMEHseMasi B MAaTeMaTHKe U KOMITBIOTEPHBIX HayKaX (hopMalibHasi CUCTEMA.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

3ananue 2.6
YTo 13 NepeyrcICHHOTO ABISETCS aTOMApHOH (3J1eMeHTapHOi ) (hOpMyYII0i JIOTUKH
NpeanuKaToB?

L vx (P(x) = Q(x))
2.P(x) v Q(y)

3. ~R(a, b)

4. IX P(X) A Q(X)

Ortsert: 3

IlosicHeHue:

3 (BepHo): AtomapHnast popmyia — 310 hopmysia, HE coliepKalas JIOTHIECKUX CBSI30K U
KBaHTOpOB. ~R(a, b) hopMasbHO ABISETCA OTpUIIAHUEM aToMapHOH Gopmyisl R(a, b).
OpHaKo B CTPOrOM CHHTaKCHYECKOM OTIPE/ICTICHUN aTOMapHbIle ()OPMYIIBI 4aCTO
BKJIIOYAIOT B ce0s1 M UX OTPULIAHUA KaK IpocTelire (opMyJbl, HE Pa3IoKUMbIE HA
OoJiee MeKUE MpeIMKaTHbIe KOMIIOHEHTHI C IIOMOIIBIO CBA30K —, V, A, <> WIH
KBaHTOpOB. Cpellu BapuaHTOB 3TO NMpOCTeiias KOHCTPYKIMS. bonee KoppekTHO ObLIO
ObI ckazath R(a, b), HO B peu1okeHHBIX BapuaHTax Tojabko —R(a, b) Omrke Beero k
aTOMapHOCTH, TaK KaK BapHaHTHI 1, 2, 4 sBHO coJiep»kKaT CBA3KH UM KBAHTOPBI.

Tema 4
Teopus
JITOPUTMOB

YK-1 Cnocoben
OCYILECTBIISTH
MTOUCK,
KPUTHYECKHUI
aHaJIN3 U CUHTE3
nH(popMaIuy,
MPUMEHSITh
CUCTEMHBII
MOAXOJ U1t

HNYK-1.2. Ymets
KJaccu(pUIMpOBaTh HaKTHI,
MHTEPIPETALNH, OLICHKH B
OTKPBITBIX U
CHEeMAIN3UPOBAHHBIX
UCTOYHUKAX UHPOpMaIH

3aganue 4.1
Kakue u3 cneayromux yrBepKIeHHH SBISIOTCS KOPPEKTHBIMU (POPMYTUPOBKAMHU HITH
cnenctBusimMu Tesuca Trropunra (Tesuca Yepua-Toropunra)?

1. JIro6ast pyHKIIMS, BEIUMCIMMAsI HA COBPEMEHHOM KOMITbIOTEpe ¢ OECKOHEUHOMN
NaMATBIO, BBIUUCIMMA 110 ThIOpUHTY.

2. Besxuit anropuT™ MOXKeT ObITh peau30BaH B BUE MPOTPAMMBI 1711 HEKOTOPOH
MamuHbl ThropuHra.




Tema Kon n NHaMKaTOPBI J0CTHKEHUS TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka KOMIIeTEeHIIUN
KOMITETEeH LU U

peleHus 3. Kitace pyHkIuit, BBIYUCIUMBIX 110 THIOPUHTY, CTPOTO MIUPE Kacca YaCTUYHO
[IOCTABJIEHHBIX PEKYPCUBHBIX (QYHKITUH.
3aJa4 4. JIro6ast ”HTYUTUBHO BBIYMCITMMAs (AJITOPUTMHUYECKH pa3pemnMast) GyHKITUS SBIISICTCS
OIK-1 YaCTUYHO PEKYPCUBHOU (PYHKIIMEW U BBIYUCIMMA HA MamnHe ThropHHTa.
Crniocoben HOIIK-1.2. YMeTh NPUMEHSATH

Otser: 1,2, 4
MPUMEHSITh €CTECTBEHHOHAYYHBIC Hu
€CTECTBEHHOHA OOIIEMHKEHEPHBIE 3HAHUSA

i P ’ | IlosscHenue:

HBIE U METO/IBI MaTeMaTUYECKOIO "

1 (BepHo): DT0 0/1Ha U3 COBPEMEHHBIX MHTEpIIpeTanuii Te3uca. Mamuna TrropuHra
OOLIEHH)KEHEPHBI | aHauM3a ¥  MOJEIUPOBAHMS,

CIIY>KHUT 3TAJIOHOM BBIYMCIMMOCTH. ECu 3a1a4a NpUHIMIIHAIIBHO pa3pelirma Ha
€ 3HaHuI, TEOPETHIECKOTO u

WJICAIIM3UPOBAHHOM KOMIIBIOTEpPE C HEOrPAaHUYEHHBIMU pPECYpPCaMHU, TO OHA pa3pelinma u
METOBI IKCIIEPUMEHTATEHOTO MT

Ha .
MaTeMaTUYECKOT | McCaeqOBaHUS B

. 2 (Bepno): Oto snpo Te3uca TrroprHra — OTOXIECTBICHUE UHTYUTUBHOTO TOHATHUS

0 aHaJIN3a U npodeccuoHanbHON

«anropuUTM» C POPMAITLHBIM OHATHEM «MamuHA THIOPUHTAY.
MOJICTTUPOBAHUS, | JNEeSATEIbHOCTH
TEOPETHIECKOTO 4 (BepHo): D10 1 ecTh KOMOMHHpOBaHHas GopmynupoBka Tezuca Yepua u Tesuca
" Treropunra. «MIHTYUTUBHO BBIUHCIMMAsDH) SKBUBAICHTHA «BbIYMCIMMON HA MT» n
SKCTIEPHMEHTATH «BIIOLIEHCS] YACTUYHO PEKYPCUBHOW.
HOT'O
HUCCIEI0BAHUS B 3ananme 4.2 . .
MpodeccHoHaTbH Kaxkue u3 crneayrommx cBOWCTB BXO/ST B OOIICTIPUHATHIN HAOOP XapaKTepHBIX YepT

OU JIeITEIbHOCTHU

(cBoiicTB) anroputma?

1. AMCKpeTHOCTH (ITOIIAaroBOCTh)

2. CryuaitHOCTB (BEpPOSTHOCTHOCTH )

3. Pe3ynbTaTuBHOCTH (CIIOCOOHOCTH MPUBOIUTH K PE3YNIbTATy 32 KOHEUHOE YUCIIO
I1aroB)

4. HenetepMUHUPOBAHHOCTH (BO3MOKHOCTh HECKOJIBKUX JOMYCTUMBIX CIETYIOIINX
1aroB)

Otset: 1, 3

IloscHenue:




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

1 (Bepno): JluckpeTHOCTb — MpoLiecC pelieHus pa3ouT Ha OTAEIbHbIC, 2JIEMEHTApHBIC
Iary.

3 (Bepno): Pe3ynbTaTUBHOCTh — alTOPUTM JOJIKEH 3aBepIIaTh paboTy U BbAABATD
pe3yNbTaT 32 KOHEYHOE BPEMS JJIs TFOOBIX IOMYCTUMBIX MCXO/HBIX JaHHBIX.

3aganue 4.3
B 4em 3akiroyaeTcsi OCHOBHAsI MPUYMHA HEOOXOJMMOCTH YTOUHEHHS ((hopMaTn3aIiium)
HOHATHUS «AJITOPUTM»?

1. lnsa oOydeHus mporpaMMUpPOBAHUIO.

2. 1511 BO3BMOXHOCTH MaTeMaTUYECKOr0 JI0Ka3aTeIbCTBA HEPA3PEIIUMOCTH KaKUX-JIn00
3azay.

3. Jlns yBenu4YeHHsI CKOPOCTHU BBIMOJIHEHUSI aIropuTMOB Ha DBM.

4. J1nst coznaHusl YHUBEPCAIBHOTO SI3bIKA IIPOTPaMMHUPOBAHUS.

OtBer: 2

IToscuenue:

2 (BepHo): OT0 KiItOUEBast HCTOpUYECKas U JIornyeckas npuyrHa. YToObl 10Ka3aTh, 4TO
KakKas-To 3ajjaya He UMEET aJlTOPUTMa pelIeHus], HE0OOXO0AUMO CTPOTO ONPEAETUTh, YTO
Takoe anroput™. lMHaue yTBepKIIeHIe «aaropuTMa He CYIIeCTBYeT» Oyer
6eccmbicieHHbIM. Dopmanuzanus (MT, pekypcruBHbIE (QYHKIMH) TIO3BOJIMIA CTPOTO
JI0Ka3aTh HEPa3pEeIMMOCTh MMPOOIIEMBI OCTAHOBA, ecATON Mpobiemsr [ misdepTa u np.

3ananue 4.4
Uewm mammna ThropyHTra NPUHIUIHUAIIBHO OTINYAETCS OT PEAIbHOTO COBPEMEHHOTO

KOMIThIOTEPA C TOYKHU 3peHUs 0a30BOM MOIETH?

1. Mammna TrlopHHra UCHOJIb3yeT JBOMYHBIN anaBUT, a KOMIIBIOTEp — HET.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

2.V mamuHbl TeropuHra 6eckoHe4Has 10 00bEMY BHELIHsISI TaMATh (JIEHTA), a MaMsTh
KOMIIbIOTEpPA KOHEYHA.

3. MamuHa ThropuHIra MOXeT BBINOJIHATh TOJIBKO apu(METHUUECKHE ONEpaLUH.

4.V mammssl ThropuHra HET ONEPalMOHHON CUCTEMBI.

Ortser: 2

[Toscuenue:

2 (BepHo): D10 KiII0O4YEBOE MPUHLIUITHAIBHOE A0NyIeHHe Mojend. KoHeuHoCTh maMaTu
peabHOTO KOMIIbIOTEpa — 3TO u3nueckoe orpannyenue. beckoneunas nenra MT —
ATO MaTeMaTuyecKkas abCTpakius, HeoOXOouMasl IIsl pACCMOTPEHHS 33/1a4 CO CKOJIb
YroaHo OO0JIBIINMU BXOAHBIMH JAaHHBIMHU U JJIA JOKA3aTCJIbCTBA (1)YHI[8,M€HT3,JII)HI)IX
TeopeM. Bce octanbHble pa3nuuus — TEXHUUYECKHE.

3ananmue 4.5
HazoBure Tpu 00s13aTeNbHBIX KOMIOHEHTA, U3 KOTOPBIX COCTOUT (pOpMabHOE ONHUCaHUE
JIETEPMUHUPOBAaHHOW MalIMHbI ThrOpUHTa.

OTBerT (B KauecTBE OTBETA IPUHUMAETCS OJIMH WJIM HECKOJIBKO YKa3aHHBIX Jjajiee
otBeToB): KoHeuHbli andaBuT JeHTHI (BKIOYas MycTol cuMBOIT), KoHeuHOe MHOKECTBO
COCTOSIHUHM YIPaBJISIOIIEr0 YCTPOMCTBA (BKIIOUYAs HAYAJIbHOE U 3aKJIFOUUTENIBLHOE),
OyHKIMS 1epexoJ0B (porpaMma), 3aJaromas JeHCTBUS Ha KaXKJJOM Ilare.

(Takxe MoryT npuHUMaThcs: OeCKOHEUHasi B 00€ CTOPOHBI JIEHTa, CYUTHIBAOIIIE-
3aMuchIBarONIas FOJIOBKA)

ITosicuenne: @opManbHO, I€TEpMUHUPOBaHHAsi MallMHa ThIOpHHTa 3a/1aeTCsl KaK KOPTEX
M=(Q,T,% 09, q0, B, F), rne Q — KoHEYHOE€ MHOXECTBO COCTOSIHUM, | — KOHEUHBIA
andasut neHThl, £ € ' — BxonaHoit andasut, 6: Q X I' - Q x I' x {L, R} — dyHkus
nepexonoB, q0 € Q — HauvanbHOe cocTosiHue, B € I' — nycToit cumBoi, F € Q —




Tema Kon n HNHaukaTopsl JOCTHKECHUSA
¢opmyauposka KOMIIeTEeHIIUN
KOMIIeTeHIIMH

TuUnoBoi BAPHAHT KOHTPOJIBLHOM PadoThI

MHOKECTBO 3aKIIOUUTEILHBIX COCTOSHUMN. TpI/I KIIFOYCBBIX KOMIIOHEHTA — 3TO Q, I'ué.
YkazaHue 3Tux TPEX 3JICMCHTOB SABJISICTCA BEPHBIM OTBCTOM.

3ananue 4.6

Kak Ha3bpIBaeTcs runoresa (He0Ka3yeMblil B paMKaxX TEOPUU T€3HUC), yTBEpkKAaroLas,
9TO KJIacC (PyHKIUI, BEIYMCIMMBIX Ha MalMHe ThIOPUHTA, COBIAAAET C KJIACCOM
MHTYUTHUBHO BBIYUCIMMBIX AITOPUTMUYECKUX (yHKIMI?

Otser: Tesuc Trropunra (unu Tezuc Yepua-Trropunra).

[Tosicuenue: O1o neHTpabHas GUiI0cOPCKO-MaTeEMaTHUECKasi TUIIOTE3a TEOPUU
anroputMoB. OHa He SBJISIETCS TEOPEMOM, TaKk KaK CBS3bIBACT (popMalibHOE
MaTeMaTHYeCKOe MOHATHE («BBIYUCIMMOCTD 110 THIOPUHTY») C He(hOPMAIIbHBIM,
MHTYUTUBHBIM MOHATHEM («aJITOPUTMHUUECKAs BHIYMCIUMOCTHY). E€ Henb3st Toka3atk, HO
e€ MpaB/10110100HOCTh MOATBEPIKIAETCSA TEM, UTO BCE MPEIOKEHHBIE HE3aBUCUMO
(dbopManbHbIE ONIpeAEIEeHUS BEIYUCIUMOCTH (peKypcuBHble pyHkunu Yepua, A-
HCUHNCIIEHUE, HOpMAJIbHBIE aJITOpUTMbI MapKoBa) OKa3aJInCh 3KBUBAJIEHTHBI MOJIEIN
TrropuHra.

Kpumepuu oyenusanus KOHmMpoabHOU padboml:

Ouenka Kpurepun onennBanns
OTJINYHO BricTaBnsiercs, ecnu 00y4aronuiicss yMmeeT yBsi3bIBaTh TEOPUIO C MPAKTUKOHN (pemraeT 3aaauu, GopMyaupyeT BBIBOJIBI, yMEET
MOSICHUTD TOTYyYEHHBIE PE3yIbTaThI), BIJeT MOHATUHHBIM alnapaToM, MOJTHO U TIYOOKO OBJIaJIel MaTepHaioM 10 3aIaHHOU
TeMe, 0OOCHOBBIBACT CBOU CYXJICHUS U JAET
MPaBUJIbHbBIE OTBETHI HA BOMPOCHI IIPENOAaBATENS
X0pOo1LIO BricTaBmsiercs, ecinu 00y4aroniuiicss yMeeT yBsI3bIBaTh TEOPHUIO C MIPAKTUKON (periaeT 3aaau u GopMyIHUpPYET BBIBOJBI, YMEET

MOSICHUTD MOJIY4€HHbIE Pe3yNbTaThl), BJaI€eT NOHITHITHBIM anlapaToM, MOJIHO U TIIyOOKO OBIa/ied MaTepralioM 10 3a/laHHOM
TeMe, HO COJAEp)KaHHWE OTBETOB MMEIOT HEKOTOpbIE HETOYHOCTH U TPeOyloT YTOUHEHHs M KOMMEHTapHs CO CTOPOHBI

npenoaaBaTeis.




YAOBJIETBOPUTEJIBHO

BBICTaBJ'IHeTCSI, cClin 06y‘1310H.IPII>iC§[ 3HACT M IOHHUMAET MaTcpuall II0 SaI[aHHOfI TEMEC, HO H3JIOKCHHUE HCEIIOJIHOC,
HCIIOCJICAOBATCIIbHOC, JOITYCKAOTCA HETOYHOCTH B OIIPCACICHUN HOHHTHfI, CTYACHT HC MOIXKCT 000CHOBATh CBOM OTBETHI Ha
YTOYHAIOIMNE BOIIPOCHI MPEMOJaBaTCIIA

HEYAOBJETBOPUTEC/IBbHO

BricraBisiercs, eciiu 00y4aromMics JOMyCKaeT OMUOKH B ONPEICICHUN OHATHH, HCKaXAIOIIUE UX CMBICH, OECIIOPSI0YHO U
HEYBEPEHHO M3JlaraeT Matepuail. Jlenaer omuOKy B OTBETaX Ha YTOUYHSIOIIME BOIIPOCHI IPENoIaBaTels

4.4. TATIOBBIE 3AJTAHMS 1)1 CAMOCTOSTEJIbHON PABOTHI

CamocrosTenpHast paboTa BKIIOYaeT B ce0sl mMpopabOTKy TEOPETHYECKOro Marepuania, U3ydeHne PEeKOMEHIYEMOH JINTepaTyphl, BHIIIOJHEHUE MPAKTHUKO-
OPHEHTHUPOBAHHBIX 3aJaHUi (3amoJHEHUE TaOJHL, MPOBEACHUE CPABHUTEIBHOTO aHAJIM3a, COCTABJICHHE CXEM M Ap.), PElICHHE MPAaKTHYECKUX 3ahad, CO3JaHHe
Mpe3eHTalri, Hanucanue pedepaToB, MOAOOPKA HOPMATHBHOTO M MHOT'O MaTepralla 1 BHIMOJIHEHHE IPYTHUX 33aJaHHH.

Tema Kon u NuaukaTopsl Tunosoe 3a1aHue A1 CAMOCTOATEIbLHON padoThI
¢opmympoBk JAOCTHAKEHUS
a KOMIIETCHUINH
KOMIICTCHINH
Tema 1 YK-1 Cnocoben | YK-1.1. Bapnuanr 1
Jloruka OCYIIECTBIIATh 3
BBICKA3BIBAHM | TIOUCK, HaTh, kak [oaroroseTe pedepaT Ha TeMy: PaBHOCHIIEHBIE TIPe0Opa3oBaHmst HOPMYII IOTHKHU BBICKA3bIBAHUI
o o OCYIICCTBJIATD
n. KPUTUYECKUN
a3 ¥ cuures | DOACK, ) UT0 MOXKET OBITh OTPAKEHO:
KPUTHYECKUI
nHpOpMAIIH,
NPHMEHSTH aHalM3 M CUHTE3 | OnpeeneHrne paBHOCWIbHOCTH GopMyi. [IBe hopmyinbl anredpsl Joruku A u B Ha3piBatoTCst
CHCTEMHEIH uHdopmaLmy, PaBHOCWJIBHBIMH, €CJIM OHM IPUHUMAIOT OJIMHAKOBBIE JIOTHUECKUE 3HAYCHUS ITPU J1F000M Habope
TOIXOJ IS TPUMCHATD 3HAYEHUH BXOAAIINX B (OPMYJIbI 2JIEMEHTAPHBIX BbICKa3bIBaHUH (epeMeHHbIX). O003HauaeTcst
peleHus CHCTEMHBIN PaBHOCHUIILHOCTEL 3HAKOM =.
HOCTaBIeHHpx | TOAXOM A CaoiicTBa OTHOIIEHUS paBHOCKWIbHOCTH. OTHOIIEHHE paBHOCUIbHOCTH pedaekcuBHo (F1 =F1),
3a/aq pCIICHUA cummetpudHo (ecnu F1 = F2, o F2 = F1) u tpansutusHo (ecnu F1 = F2 u F2 = F3, 1o F1 = F3).
HOCTABIICHHBIX CrangapTHBIN METO/1 yCTaHOBJIEHUS PaBHOCUIILHOCTHU ABYX Gopmyi. Ilo kaxaoi ¢popmyie
3ajmaq BOCCTaHaBJIMBAETCS TaOIUIAa HCTUHHOCTH, TOTY4YE€HHbIE TaOIUIbI CPABHUBAIOTCS 110 KaXKIOMY
UYK-1.2. Habopy 3HaYEHUI epEMEHHBIX.
Vmers 3aKoHbI
knaccupuumpos | B pedepare MOKHO paccMOTPETh, HAIIPHMED:
aTh (PaKThI,




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue 11 CAMOCTOATEIbLHON PadoThI
¢opmympoBk JOCTUKEHU S
a KOMIIETEeH UK
KOMIIETEH UK
untepnperanuy, | OCHOBHbBIC paBHOCHIbHOCTU. Hampumep, 3aKOHBI KOMMYTaTHBHOCTH, aCCOLIMATHBHOCTH,
OILICHKH B TUCTPUOYTUBHOCTH, 3aKOH UCKIIFOUEHHOTO TPETHET0, 3aKOH JBOWHOT'O OTPHIIAHUSI.
OTKPBITBIX U PaBHOCHIIBHOCTH, BBIpAXKAIOIINE OJJHH JIOTHUYCSCKHE onepanuu uepe3 apyrue. Hampumep,
CICLHATN3UPOBA | PAaBHOCWJIBHOCTH, BHIPAXKAIOIINE KOMMYTATUBHOCTh KOHBIOHKITUH U JIU3BIOHKIINH,
HHBIX aCCOIMATHBHOCTh KOHBIOHKIIUU M JU3BIOHKIMH, TUCTPUOYTHBHOCTh KOHBIOHKI[MH OTHOCHTEIIHHO
HCTOYHHUKaAX JTU3BIOHKIINU.
uH(OpMAIHH PaBHOCUIIBHOCTH, BBIpA)KAIOLUE OCHOBHBIE 3aKOHBI anreops! ioruku. Hampumep,
MOIK-1.1. KOMMYTATHUBHOCTb KOHBIOHKIIMU U TU3BIOHKIHH, aCCOIIMATUBHOCTh KOHBIOHKIIUU U JU3BIOHKIINY,
OIlK-1 3 JTUCTPUOYTUBHOCTh KOHBIOHKIIUU OTHOCUTEIBHO JIU3BIOHKIINH.
Crocoben HaTh  OCHOBBI
IIpHMEHATS MaTeMaTHKH, Mpisieps:
CCTECTBECHHOHAY gﬁzﬁﬁ;nenbﬂo B pedepare MoxHO npuBeCTH TPUMEPHI 3a/1a4 HA PABHOCUIIBHBIC ITPE0Opa3oBaHus GOPMYIT JTOTHKH
“HBIC 1 4 Texmmku  u | BPICKasbiBaHMii ¢ pemenusvu. Hanpumep:
obLeHHIKEHEPH Hborpavmmpopa | 324a4a Ha IIPUBEeHIE HOPMYIIbI K IM3bIOHKTUBHOMH HOPMAIIBHOM popMe. MOKHO paccMOTpeTs,
EZTZ};:H’L Hfm 1; a6 ai)B om | KaK PaBHOCHIBHBIMHU npeo6pzvl3OBaHHﬂMH npusectd Gopmyiny = (X VZ)A (X —->Y)k
ko | YPOBHE. JTM3BIOHKTHBHON HOPMaJIbHOM (hopMme.
3amava Ha JJ0Ka3aTeIbCTBO paBHOCHIBHOCTH (hopmyit. Hampumep, MOKHO T0Ka3aTh
o aHajiisa 1 HOIIK-1.2. pasHOCHIBEHOCT opmy F1 = A& B u F2 = A G B, cocTaBuB UX TabMMIIbI MCTHHHOCTH U
MOJACIMPOBAHIA | Vet yO€EIMBIIKCH, YTO OHU COBIIAIAOT.
! MIPUMCHATH
TCOPETHHCCKOTO | ecrecTBeHHOHAY | BapmanT 2
u YHBIE u
KCHEPUMEHTAl | oGienmkenepn | [10/TOTOBBTE pedepar Ha Temy:
BHOT'O blE 3HaHU,
MCCIICHOBAHUS B | \roropy UTo MOXKET OBITh OTPAKEHO:
MpoQeccHonalb | varemaruyeckor
HOU o aHaTN3a " HI/I?J)IOHKTI/IBHBIe 1 KOHBKOHKTHUBHBIC HOPMAaJIbHBIC q)OpMLI (I)OpMyJI JIOTHKHU BBICKA3bIBAHUN
eI TETbHOCTH MOJIEITHPOBAHNS, Ju3bronkTuBHas HOpMaiibHas Gopma (JTHD) 5
TEOpETHIECKOTO Omnpenenenue: JIH® — nHopmanbHas ¢popma, B KOTOpoit OyieBa popMyiia UMEET BU TU3BIOHKITIH

u

KOHBIOHKIIMHI JuTepanoB. ru.wikipedia.org*ru.ruwiki.ru



https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D1%8A%D1%8E%D0%BD%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BD%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D1%8A%D1%8E%D0%BD%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BD%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0

Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue 11 CAMOCTOATEIbLHON PadoThI
¢opmympoBk JOCTUKEHU S
a KOMIIETEHI[M U

KOMIIETEHI[U U
sKcnepuMenTans | [Ipumepsr:
HOTO AV B;
HUCCIENOBAHUSA B (A A B) VvV —A.
npodeccuoHab
HOM AJNTOPUTM MOCTPOEHUS: U30aBUTHCA OT BCEX JIOTHUECKHUX OIepaluii, coaepkamuxcs B popmyiie,
ACATCIIBHOCTH 3aMEHHMB UX OCHOBHBIMH: KOHBIOHKIIMEH, TU3BIOHKIUECH, oTpulianuem. st 3Toro MoxHO

HCII0JIb30BaTh 3aKOH ABOWHOIO OTPUIIAHHUS, 3aKOH e MopraHa, 3aKOH JUCTPUOYTUBHOCTH.
Cosepuiennas JJH® (CAHD) — JTH®D, B kaxayI0 31€MEHTAPHYIO0 KOHBIOHKIIHIO KOTOPOH BXOJSAT
BCE IIEPEMEHHBIE.

KonbronkruHas HopMmanibHas Gopma (KHD)

Omnpenenenne: KH® — nopmansHast popma, B KoTopoii OyneBa popmyiia UMeeT BU KOHBIOHKITHH
JTU3BIOHKIIUN JTUTEPAIIOB.

[Ipumepsr:

—~AA(BVC);

(AvB)A(—BVvCvV-D)A(DV-E).

Anroput™ noctpoeHus: ar0b6as 6yneBa popmyina MoxkeT ObITh puBeaeHa kK KH®, i1 3Toro MoXxHo
HCII0JIb30BaTh 3aKOH JBOWHOIO OTPHIIAHHUS, 3aKOH e MopraHa, TUCTpUOYTUBHOCTD.

Cogepmiennas KH® (CKH®) — KH®, koTopas y10BIE€TBOPSIET YCIOBUAM: B HEM HET OAMHAKOBBIX
MPOCTBIX AU3IBIOHKLUHN, KaXK1ash IPOCTasi TU3bIOHKIUS MOTHAsL.

Teopemsbl

Teopema 0 TOX/IECTBEHHOM HCTUHHOCTH — (OPMYJIa TOXKJIECTBEHHO UCTUHHA TOT/1a ¥ TOJIBKO
TOTJa, KOI/1a B €€ KOHbIOHKTUBHOM HOpMabHOU (hopMe Kaxkaasi dJIeMeHTapHas AU3bIOHKIUS
COJIEP’KUT HEKOTOPYIO MTPOIMO3UIUOHAIIBHYIO IEPEMEHHYIO U €€ OTpUIIAHUE.

Teopema 0 TOXJIECTBEHHOM JTOKHOCTH — (hOPMYIIa TOKAESCTBEHHO JIOKHA TOTJa U TOJBKO TOT/Ia,
Kor/a B €€ IM3bIOHKTUBHOM HOpMabHOU (hopMe Kaxkaasi 3JieMeHTapHasi KOHbIOHKIUS COJAEPKUT
HEKOTOPYIO NPONO3HIIMOHAIBHYIO IEPEMEHHYIO U €€ OTPULIAHUE.




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue 11 CAMOCTOATEIbLHON PadoThI
¢opmympoBk JOCTUKEHU S
a KOMIICTCHUINH
KOMIIETCHIINH
Teopema o BeImoTHUMOCTH GopMyisl — eciu moctpoena JIH® u oka3bIBaeTCsi, 4TO OHA
YIIOBJIETBOPSIET YCIOBUSAM TEOPEMBI O TOXKIECTBEHHOM JIOKHOCTH, TO (hOpMYyIia SBISETCS
HEBBINIOJIHUMOM.
3anauu
3anaun Ha octpoenue JJH® u KH® — nanpumep, naiitu JJH® u KH® mis 3anannoit popmysibl.
Jiis mepexo/1a K HOpMaabHBIM (hOpMaM HUCTIONB3YIOT METO/IbI SKBUBAIICHTHBIX IPEOOpa30BaHUH,
npaBmia ge MopraHa, CBONCTBA MOIJIOIICHUS U T. II.
3anmaun Ha ynpoineHue popmyn — npusenenue popmyisl Kk JJHO wim KH® gacro mo3BomsieT
MOJIYYUTh OOJIee MPOCToe BeIpakeHue. Hampumep, MoskHO paccmotpeTsh popmyny AV((A—B)&C)
Y BBIPA3UTh UMILTMKAIMIO Yepe3 TU3BIOHKIUIO, YTOOBI MOJYyUUTh 00Jiee MPOCTOE BhIPAKEHUE.
Tema 3 YK-1 Cnocober | YK-1.1. 3nats, Bapuanr 1
By.]'IeBLI OCYLICCTBJIATH KaK
yHKIMN. TIOUCK, OCYIECTBIIATH [MoxaroroseTe pedepar Ha Temy: “IlomHOTA CUCTEMBI OYIEBBIX (PYHKIIHIA.”
KpI/ITI/I‘IeCKI/Iﬁ IIOUCK,
AHAJIM3 M CUHTE3 | KPUTHYECKHUI UTo MOXKET ObITh OTPaXKEHO:
uHpOpMAIUH, AQHAJIU3 U CUHTE3 Ornpenenenue
HPUMEHSTH uHpOpMALKH, [TonHOTa crucTeMBbl OyNEBBIX (DYHKIIUI 03HAYAET, YTO C TIOMOIIBIO ONIEPALUNA U3 ITOW CUCTEMBI
CHCTEMHBIH NPUMEHSATh MOHO BBIPa3UTh JII0OOYI0 OylieBY (DYHKIIHIO C UCIIOJIB30BAHUEM CYMEPIIO3HUINI 1 KOMOWHAITHIA.
MOJIXO, IS CHUCTEMHBII HekoTopsie 0cOOEHHOCTH TOHATHUSA:
perieHns HOIXOJT ISt [Tonnas cuctema GyHKIMI Ha3bIBAaETCS O€3bI30BITOYHOM, €CITU OHA MEePeCTaéT OBITh MOTHOW MpHU
IIOCTAaBJICHHBIX peuCHuA HUCKJIIOUEHUH U3 Hee HIO6OFO JJIEMCHTA.
3aj1a4 MOCTaBICHHBIX 3aMbIKaHUE CUCTEMBI PYHKIIUNA — 3TO MHOXKECTBO BCeX (DYHKIIHI, KOTOPBIE MOXKHO 3aaTh C
3a/1a4 nomortisio hopmyl Haa cucteMoid. Toraa onpeneneHne MoJIHOW CUCTEMBI MOKHO

NYK-1.2. Ymets
KJ1acCu(UIUPOB
aTh (aKTHl,
WHTEPIpETALNH,

nepedhopMyaupoBaTh: cucTema F siBIsieTcs MOoTHOM TOT/a U TOJIBKO TorAa, koraa [F] = mHOkecTBO
BceX OyneBbIX (QYHKIMH.

Bunanr
B pedepare MoxHO paccMOTpeTh, HaPUMED:




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue 11 CAMOCTOATEIbLHON PadoThI
¢opmympoBk JOCTUKEHU S
a KOMIICTCHUINH

KOMIIETCHIINH
OLICHKH B IIpumepsl nonueix cucrem. Hampumep:
OTKPBITHIX U {A, V, =} (KOHBIOHKIIUS, TU3BIOHKITUS, OTPUIIAHNE) — KJIAaCCHYECKas MOJHAsi CUCTeMa, TaK Kak
CHenuanusupoBa | mrobas OyineBa (yHKIMS MOXKET OBITh BBIpa)KEHA Yepe3 3TH OINEpallny;
HHBIX {1} (mrpux leddepa) — oaun onepaTop, KOTOPEIHA cam 1Mo cede 00pa3yeT MOITHYIO CUCTEMY, I/I€ X
MCTOYHHMKAX 1 Y UCTUHHO, €CJT XOTs OBl OJIMH U3 X WK Y jtoskeH; moodle.kstu.ru
MH(pOpMALITH {1} (cTpenka [Tupca) — Takxke oOpa3yeT MOJHYIO CUCTEMY, I/Ie X | Y HCTUHHO, e 00a X u 'Y
HOIIK-1.1. JIOMCHDL.
3uate  ochops | CHCTEMBL, TOJIHBIE B HEKOTOPOM 3aMKHYTOM Kiacce. Hanpumep, cucremy {€D, 1} MoxkHO HasBath
MATEMATHKH, 0a3ucoM Kiiacca JTMHEHHBIX (PYHKIIHA.
brsuk, Teopema [locra
seamcanTenpno | B PEPEPATE MOKHO PACCMOTPETh KPUTEPUH NOTHOTHI [ocTa — Teopemy, KOTOpast yCTaHABIIMBAET
i rexmmxn | HEOOXOIMMOE M IOCTATOYHOE YCIIOBHE JUIS TOTO, YTOOBI HEKOTOPBIM HAOOP OyJIeBbIX QYHKIMHA
HPOrPAMMHPOBA o0Jaian 10CTaTOYHOM BRIPA3UTEIHHOCTHIO, YTOOBI MPEACTABUTH JTHO0YI0 OyNIeBY (PYHKIIHIO.
Hus. Ha Gazosom | TIEKOTOPBIE aCIIEKTHI, KOTOPIE MOKHO PACCMOTPETh:
ypOBEHE. dopmynupoBka kpurepus. Cuctema OyneBbIX (yHKIMNA OJIHA TOT/Ia ¥ TOJIBKO TOTJa, KOTr1a OHa He

JIEKUT LETUKOM HU B OJTHOM NPEANOIHOM KJlacce.

OHK% HOIIK-1.2. Jloka3zaTenbeTBo. J[oka3aTenbCTBO OCHOBAHO HAa HECKOJIBKUX JIEMMaX, IIOKAa3bIBAIOIINX, YTO U3

gg;;ZHZIT{L Ymerh (GyHKIMH, HE JeXaluX B JAHHOM IPEIIOTHOM KJIACCe, MOACTaHOBKON (YHKIIHUI, JeKaIUX B HEM,

ecTeCTBEHHOHAY IPUMEHATE MO>KHO TIOJTyYUTh KOHCTAHTHI 0 I/IJ}I/I 1, OTI\)’I/II_[aHI/Ie, KOHBIOHKIIHIO.

qHbIE 1 CCTECTBCHHOHAY | CnexnctBus. Hampumep, U3 BCAKOM MOTHON CUCTEMBI MOYKHO BBIJECIUTD MOJIHYIO MTOCUCTEMY,
THBIC U | conmeprkalryro He OoJee YeThIpEX (PyHKIUM.

00IIIeNHXEHEPH OBIEHHKEHEpH

bIC 3HAHUA, BIC 3HaHWUA,

METOAR MeTOJIBI Bapuanr 2

MaTeMaTraeCKo MaATEMATHYCCKOT

10 aHan1sa u o awamuza u | [logrorosbre pedepar Ha Temy: MOHOTOHHOCTH OYJIE€BBIX (DYHKIIHI

MOACIIUPOBAHUA MOJIE/TUPOBAHHS,

: TeopeTnueckoro | UTO MOXKET ObITh OTPAKEHO:

TEOPETUIECKOTO | . Onpeienenye

u

OKCIICPUMCHTAIIb



https://moodle.kstu.ru/pluginfile.php/632295/mod_resource/content/1/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%20%E2%84%963.%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5%20%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9.%20%D0%9F%D0%BE%D0%BB%D0%BD%D0%BE%D1%82%D0%B0%20%D0%B8%20%D0%B7%D0%B0%D0%BC%D0%BA%D0%BD%D1%83%D1%82%D0%BE%D1%81%D1%82%D1%8C%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%20%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9.%20%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%84%D0%BE%D1%80%D0%BC%D1%8B.pdf

Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue 11 CAMOCTOATEIbLHON PadoThI
¢opmympoBk JOCTUKEHU S
a KOMIICTCHUINH
KOMIIETCHIINH
SKCHEPHMEHTAl | HOTO byneBa ¢ynkuus f(x1, ..., Xxn) Ha3pIBa€TCSI MOHOTOHHOM, €ClU /7151 1:000H mapsl HAOOPOB o U 3
BHOTO UCCIICZIOBAHUS. B | TAKUX, 4TO o 3, BbimomHsetcs ycinoBue f(o) < f(B). B npotuBHoM cinyyae pynkuus f HazpiBaeTcs
WCCNeN0Banus B | podeccronans | HemoHoToHHOH. ido.tsu.rukpfu.ru
npo)eccuoHab | HOM HekoTtopsie ocoOeHHOCTH OnpeAeneHus:
HOM ACATCIIBHOCTH HaGop o npenmectByet Habopy [, €ciii 0OJTHOMMEHHBIE KOOPMHATHI CBS3aHBI OTHOILICHHEM
AEATEIbHOCTH «MeHblIIe 1Iu paBHOY» (0 < PBi 1yist Becex 1 0T 1 10 n). Ecnu xoTs 661 0/1HA mapa KOOpAMHAT HE

CBs3aHa OTHOIICHUEM IIPCAIICCTBOBAHUSA, TO Ha60pI)I HCCpPpaBHUMBIL.

Jlnst onpeesieHust IPUHAICKHOCTH K KJIaCCy MOHOTOHHBIX (DYHKITHI HEOOXOAUMO B TabJIHIIe
HUCTUHHOCTH CPABHUTH 3HAYCHHA Ha CPABHUMBIX Ha60an. I[JI?I BCCX CPAaBHUMBIX ITap AOJIKHBI
BBIMTOJIHSTHCS YCJIOBHUS: M KOOPIMHATHI Ha 00JIbIlIeM HaOOpe HE MEHbIIIE, U 3HAYCHUE HE MEHBIIIEC,
9YeM Ha MEHBIIIeM Habope.

CaoiicTBa

Knacc MOHOTOHHBIX OyneBbIX (YHKIMN 3aMKHYT. DTO CIEAYeT U3 TEOPEMBbI, KOTOPas JOKa3bIBaeT,
YTO CYNEPHO3UIMS JIFOOBIX OyJIEeBbIX (PYHKIINNA U3 KJlacCa MOHOTOHHBIX (DYHKIMI TaK)ke MOHOTOHHA.
bynesa ¢pyHKkuus ABIsIETCS MOHOTOHHOM TOTAa U TOJIBKO TOrJ1a, Korja e€ cokpamménnas JJHD
(KH®) He conepkuT OTpUIIaHUH.

Y MOHOTOHHBIX (YHKIUH ecTh TONbKO oHa TynukoBas JJH® (KH®), u ona coBnanaer ¢
COKpaIiéHHou Gopmoii.

[Ipumepsr

W3 snemeHTapHbIX OyNeBbIX (YHKIIMA MOHOTOHHBIMHU SIBJISIFOTCS, HAIpUMeEpP, KOHBIOHKIUS U

T3 BIOHKITHSL.

He siBrisitorcst MOHOTOHHBIMU Hanpumep, mtpux [eddepa u crpenka [upca.

MasxoputapHas OyneBa pyHK1Ms MOHOTOHHA: Habop a=011 nMeeT eIMHCTBEHHOTO MOCIe10BaTeNs
B=111,u f(011)=1f(111), To ecTb ycoOBHE MOHOTOHHOCTH JIS TOU Mapbl HE HAPYIIEHO.



https://ido.tsu.ru/iop_res/bulevfunc/text/g15_5.html
https://ido.tsu.ru/iop_res/bulevfunc/text/g15_5.html

Kpumepuu OUCHUBAHUA CaMoCmoAmenbHou pa60mbt.'

Onenka Kpurepum onneHuBaHus
OTJINYHO BBICTABJISICTCS €CJIM padoTa HOCUT HAYYHO-UCCIICIOBATEILCKUMA XapaKTep, MPOAHAIM3UPOBAH U C/CJIaH CPABHUTEIHHBIN aHATN3
HECKOJIbKUX JTUTEPATYPHBIX HCTOYHUKOB, IIPUBEIEHBI IPUMEPHI
X0pouo BBICTABJISICTCS €CJIM MPOAHATIM3UPOBAH U CJEJIaH CPAaBHUTEIIbHBIN aHAIN3 HECKOJIBKUX JTUTEPATYPHBIX HUCTOYHUKOB, TPUBEICHbI
IIPUMEPHI
YAOBJIETBOPUTEIbHO BBICTABJISICTCS €CJIM MIPOBEAECH CPABHUTENBHBIN aHAJIN3 HAYYHO-METOANYECKON JINTEPATYPhI, IPUBEAECHBI TPUMEPHI

HECYAOBJIECTBOPUTEC/IBHO

BBICTABIIACTCA €CIIN pa60Ta Iponuia IMpoBEPKY HA aHTUIIJIAIHAT U COOTBETCTBYCT Tpe6OBaHI/I$IM O(l)OpMJ'ICHI/ISI




4.5. THANBU Y AJIBHBIE 3AIAHUS UISA KYPCOBBIX PABOT

KypcoBbie pa6oThl He IpexycMOTPEHBI

KypcoBas pabota mo3BossieT BBISIBUTH CTENECHb BIaJACHUS 0a30BBIMH 3HAHUSIMU, YMEHHSIMU
HaBBIKAMH, HEOOXOAMMBIMH TSI OOYUIEHHUS, ¥ ONPEICeITUTh YPOBEHD BIIaJIeHISI HOBBIM MaTepHAJIOM.

[IpumepHBIe MHANBHTyaTbHBIE 334aHUS (TEMBI) U KypCOBBIX paboT:

Kpumepuu oyenusanusa Kypcosoit pabomol:

Onenka Kpurepumn onieHuBaHus

OTJIHYHO Conepxkanne KypcoBOW  pabOTBl TOJTHOCTBIO  COOTBETCTBYET
3a[JaHUIO0, COJEPIKALEMYCS B METOAMUYECKUX YKA3aHUAX, U IJIaHY.
[IpencraBieHbl pe3ynbTaThl CTPYKTYPUPOBAHHOTO U JIOTMYECKU
MOCJIEIOBATEIBHOTO 0030pa JUTEPATYPHBIX M UHBIX UCTOYHUKOB 110
TeMe uccienoBaHusi. CTpykTypa KypcoBOil paOOThl JIOTMYECKU H
METOJMYECKH BblIEpkaHa. BepHOo ompeneneHbl HCXOJHbIE JaHHbIE
IUIsi pacueToB. Bce aHanmuTuMyeckue pacueThl BBINOJIHEHBI BEPHO,
KOPPEKTHO TNPUMEHEHbl METOAbl IKOHOMUYECKOIO aHaiu3a, He
HapylIleHa METOJMKa aHalu3a mpeaMeTa uccienoBaHus. Bce
BBIBOJIbI U TPEMJIOKEHUST YOEIUTENbHO apryMeHTupoBaHbl. [lpu
3alUTe KypcoBOil paboThl 00y4arouuiicss MpaBWIbHO U YBEPEHHO
OTBEYAET Ha BOIPOCHI IMPENOAaBaTells, JEMOHCTPHPYET TIyOOKOe
3HaHHWE TEOPETUYECKOT0 MarepHalia, CIOoCOOEH apryMeHTHpPOBATh
COOCTBEHHBIE YTBEPKACHUSI U BHIBOJIbI

X0poI1o Conepkanue KypcoBOMl pabOTBI  IMOJTHOCTHIO  COOTBETCTBYET
3a[JaHUIO0, COJEPIKAIEMYCS B METOJAMUYECKUX YKA3aHUAX, U IJIaHY.
[IpencraBieHbl pe3yabTaThl CTPYKTYPHUPOBAHHOTO M JIOTHUECKH
MOCIIeA0BATEIHHOIO 0030pa INTEPATYPHBIX U UHBIX UCTOYHUKOB IO
TeMe uccienoBanusi. CTpykTypa KypcoBOil pabOThl JIOTUYECKU H
METOAMYECKH BBIZIEpKaHa. BepHO ompenesieHbl NCXOAHbBIE TaHHBIE
JUIsL pacueToB. B pacuerax [IOMyCKalOTCS HE3HAuUTENbHBIC (HE
HCKaXKarolye OoOILIero Hrora OLEHKH) MOTPEelIHOCTH/OMINOKH.
BonbImMHCTBO BBIBOJOB UM NPEIJIOKEHHH  apryMEHTHpPOBAHO,
KOPPEKTHO TPHUMEHEHBl METOJbI IKOHOMHYECKOTO aHajm3a, He
HapylleHa  METOJUKa  aHaju3a IpeaMeTa  MCCIEOBaHUS.
Odopmienue KypcoBoil pabOThl W TOJTyYEHHBIE PE3YNbTAThl B
LIEJIOM OTBEYalT TPeOOBAHMSAM, H3JI0KEHHBIM B METOJUYECKUX
ykazaHuax. VMerorcs oJHa-Be€ HECYIIECTBEHHbIE OLIMOKU B
UCMOJIb30BAaHUU TEPMHUHOB, B TOCTPOSHHBIX JUarpaMMax M cxemax,
B odopmienun  Tabmui. HamuuecTByeT — HE3HAYMTENIbHOE
KOJINYECTBO I'PAaMMATHYECKHUX U/UIIN CTUIINCTHYECKUX omnOok. [Tpu
3alUTe KypcoBOil paboThl 00y4aromuiicss NpaBWJIbHO U YBEPEHHO
oTBeyaeT Ha  OOJIBIIMHCTBO  BOIIPOCOB  MperojaBaTels,
JEMOHCTPUPYET XOpOIllee 3HAHWE TEOPETHYECKOTO MaTepuaia, HO
HE BCerjia Cloco0eH apryMeHTUPOBaTh COOCTBEHHBIE YTBEPIKICHHS
¥ BBIBOJBL. [Ipy HaBOISIIMX BOIIPOCAX MPETOAAaBATEINS HCIIPABIISET
OIIMOKY B OTBETE

YAOBJIETBOPHTEILHO Conepxanne KypcoBOM paOOTBl TOJHOCTBIO COOTBETCTBYET
3a[JaHUI0, COJEPXKALLEMYCS B METOAMUYECKUX YKA3aHUAX, U IJIaHY.
Pesynbratel  0030pa JUTEpATypHBIX M HMHBIX HCTOYHUKOB
IIPEJICTaBIEHbl HEJOCTaTOYHO IIOJIHO, HEJOCTAaTOYHO JIOTMYHO U
HOCJIEeI0BAaTeNbHO. BepHO omnpeneneHbl MCXOJIHBbIE JaHHbBIE IS
pacyeToB, HO UMEIOTCA TPyObIe OIMOKH B pacyeTax. ApryMeHTaIus
BBIBOJIOB W  MpEeMJIOKeHUH  cjmabas  WIM  OTCYTCTBYET.




DKOHOMHYECKHUE BHIBOIBI HOCSIT KOHCTATUPYIOIIHH (OTIHCATEIbHBIN)
xapakrep. VMeroTcs OJHO-ABa CYIIECTBEHHBIX OTKJIOHEHHH OT
TpeOoBaHuii B odopMIICHMH KypcoBOW paboThl. IlomydeHHble
pe3ysibTaThl B LIEJIOM OTBEYAIOT TPEOOBAHUSAM, H3JIOKEHHBIM B
METOJAMYECKMX YyKa3aHWsX. lMerTcs onHa-IBE CYIMECTBEHHBIX
OIIMOKY B MCIIOJIb30BAaHHH TEPMUHOB, B TIOCTPOCHHBIX JHarpamMmax
U cxemMaXx. MHOro TpaMMaTHYEeCKUX W/WIN CTHIMCTUYCCKUX
omun6Ook. [Ipu 3amure KypcoBoit pabOThl 00YJAIOIIUNCS TOTYCKAET
rpyOble OIMOKM TIpU OTBETaX Ha BOMNPOCH TNpenojaBarels,
JEeMOHCTPUpPYET claboe 3HAHWE TEOPETHYECKOro Marepuaia, B
OOJIBIIIMHCTBE CIIy4aeB HE CIIOCOOCH YBEPEHHO apryMEHTHPOBATh
COOCTBEHHBIC YTBEPKIACHHSI U BHIBOJIBI

HeynoBJeTBopuTeabHO | CojepikaHue KypcOBOH pabOThI HE COOTBETCTBYET 3aaHHIO,
coJiepKalieMycss B METOJIMYECKUX yKa3aHUSAX, U TUlaHy. HeBepHO
onpezieNieHbl HCXOJHbIE JaHHbIE AJIi pacueToB, HEBEPHO U HE
KOPPEKTHO TMPUMEHEHBI METOJbl JIKOHOMHUYECKOTO aHalln3a.
DKOHOMHYECKHE BBIBOJIBI COJEP)KAT HEBEPHYIO SKOHOMHYECKYIO
orneHKy. Mmerorcst Gonee ABYX CYNICCTBEHHBIX OTKJIOHEHHUH OT
TpeOoBaHuil B OQoOpMIIEHHH KypcoBOWM pabotrel. bosbinoe
KOJIMYECTBO CYIICCTBEHHBIX OMMUOOK MO CyTH pPabOThl, MHOTO
rpaMMaTHYE€CKUX W CTHIMCTHYECKHX omuOoK u Ap. [lomyueHHbie
pe3ylbTaThl HE OTBEYAIOT TPEOOBaHWSAM, W3JOKEHHBIM B
MeToauYeckux ykazanusx. [lpu 3ammre KypcoBod paboThI
oOyyJaronuiics JEMOHCTPUPYET cIaboe MOHUMaHUE TPOrPaMMHOTO
MaTepuaia, CTYAeHT HE MOKET 3alllUTUTh CBOU PEIICHUs, TOMYCKaeT
rpyobie (akTuueckue OIMUOKM TpPH OTBETaX HA IOCTaBIICHHbBIC
BONIPOCHI WJIM BOBCE He oTBeuyaeT Ha HuUX. KypcoBas paborta He
npejAcTaBieHa mnpenogaBatento. OOydaroniuiics He SBUJICA Ha
3alUTy KYpCOBOM pabOThI

5. MATEPHAJIbl JIJI1 OIEHKH PE3YJbBTATOB ITPOMEXYTOYHOM
ATTECTAIIMU

[TpomerxyTouHas arTecTanus NpoBOIUTCS B opMe 3aueTa/3aueTa ¢ OLEeHKOI/2K3aMeHa.
5.1. Bonipocsl K 3K3aMeHY:

1. Ompenenenue Bbicka3biBaHus. Jlornueckue oneparmu.

2. Ilpuopurer lorndeckux onepanuid. TaOiuIsl HCTHHHOCTH

3.DopMyITBI TOTHKHU BBICKA3bIBaHHUNA. TaBTOIOTHS, TPOTHBOPEUHE, BBIMTOIHUMAs (popMyIa.
4. PaBHOoCcunbHbBIE popMyibl. Kputepuii paBHOCHIBHOCTH.

5. 3aKOHBI paBHOCHJIbHBIX TPe0Opa3oBaHuii (POpMyJI JIOTUKU BbICKa3bIBaHUM.

6. HopmanbHble popMbl popMyIT JIOTUKH BBICKAa3bIBAaHUIA.

7. IloHsTHE SJIEMEHTAPHON TU3BIOHKIIUH, YIEMEHTAPHON KOHBIOHKIUH.

8. CriocoObI MPOBEPKH MPABUIBHOCTH JJOTHYECKUX PACCYKICHUH.

9. Onpenenenue JTOTUKY MPEAUKATOB.

10. PaBHOCMIIBHOCTD (hOPMYIT JIOTHKH MPEIUKATOB. 3aKOHBI PABHOCUIIBHOCTH B JIOTHKE
MPEeIMKaTOB.

11. Omnpenenenue npeaBapeHHON HOPMATBEHOU (HOPMBI.

12. TonubIe cucteMbl OyneBbIX GyHKUi. Teopema [ocra.

13. TonsTHE anropuT™Ma. XapakTepHbIE YEePThI aJITOPUTMA.



14. dopmanu3zanusi MOHIATHS AJITOPUTMA.
15. YHuBepcanpHas MamuHa TrlopuHTa.

K] umepuu oyeHueanus zaiema C 0”8HK012/3K3(1M€H(1.‘

Onenka Kputepum onieHuBaHus

3auteHo | OOywaromuiicss MODKEH: yMeTh CTPOWTH OTBET B COOTBETCTBHH CO CTPYKTypOWH
M371araeMoro BOIIPOCa; MPOAEMOHCTPUPOBATh MPOYHOE, JOCTATOYHO IOJHOE YCBOECHHE
3HaHWH TPOTPAMMHOTO  MaTepuayia; MPOAEMOHCTPHUPOBATh 3HAHWE  OCHOBHBIX
TEOPETUIECKHUX TIOHSATHH; MPAaBHIBHO (DOPMYIHPOBATH OMPEAEITICHHUS;, [TOCIEA0BATEIBHO,
IPaMOTHO M JIOTMUECKH  CTPOMHO  HU3JIOKUTh  TEOPETHUECKUN  MaTepHual;
MPOAEMOHCTPUPOBATh YMEHHSI CAMOCTOSITEIBHON PaOOTHI C IUTEPaTypOil; yMeTh cAenaTh
JIOCTaTOYHO 00OCHOBAaHHBIE BBIBOBI IO M3JIaraeMOMY MaTepHaiy.

He OOyvaromuiicss AEMOHCTPHPYET: HE3HaHWE 3HAYWTENbHONW YacTH MPOTPAMMHOTO
3a4TeH0 | MaTepualia; He BIAJICHUE NMOHATUIHBIM arapaToM JUCIUILINHBL, CYIIECTBEHHBIC OIIMOKH
MIpH HM3JI0KEHWW y4eOHOTO MarepHhalia; HEyMEHHE CTPOHWTh OTBET B COOTBETCTBUH CO
CTPYKTYpPOH W3JIaraeMoro BOIPOCa; HEyMEHHE JelaTh BBIBOABI [0 HW3JIAraeMoMy
MaTepuaiy.

Kpumepuu oueHueanus zauema c 0”8”1(0117/31(’3(1./"81'[(1.‘

OneHka Kpurepum onieHuBaHus

OTJIMYHO BricTaBisiercsi, eciu 00y4aromuMcs MPaBUIBHO U TOJHOCTBIO PACKPBITO
COJICp)KaHUEe MaTrepuajia B TpejeiiaX NporpamMmbl, YETKO U IMPABUIIBHO
JAHBl  OMpPENENICHUsI W  PACKPBITO COJACPKAHHE TMOHITHUH, TOYHO
UCTONB30BaHbl HAaydHbIE M TEXHHYCCKHE TEPMHHBI, B  OTBETEC
HCIIOJIb30BaHbl paHee MPUOOPETEHHBIC TEOPETUUCCKHUE 3HAHMSI, CIICITaHbI
HeOOXOIMMbIE BBIBOIBI M O000IIIEHHS

XOPOIIO BricTaBnsiercsi, ecnmu 00y4arommMcs PacKpbITO OCHOBHOE COJZIEpiKaHUe
MaTepuana B TpejesiaX MPOrpaMMbl, JIaHbl OMNPEACICHUS M PaCKPBITO
coliepKaHue TOHITUH, B OTBETE WCIIOJNB30BaHBI paHee MPHOOpPETEHHEIC
TEOpETHUYECKHEe 3HAHUSA, CAENaHbl HEOOXOUMbIE BBIBOJBI M 00OOIICHUS,
HO TIPUCYTCTBYIOT HE3HAYHMTENIbHBIC HAPYIICHHS B MOCICIOBATEILHOCTH
W3JIOKCHUA, UMCIOTCA OJJHA-ABC HCTOYHOCTHU B COI[ep)KaHI/II/I OTBETa

YI0BJIETBOPUTEIBHO BricraBnsercs, ecnu o0ydaromumMces coliepKanne y4eOHOro marepHana
U3JI0)KEHO (parMeHTapHO, HE BCerJa IOCIEelOBAaTENbHO, HE MAaHBI
OTpesieNIeHHs], HE PACKPBITO COJIEp>KaHUE MOHATHH, WK OHU M3JI0KEHBI C
omuOKaMH, JIOMyCKATCsS OIMMOKM W HETOYHOCTH B HCIOJB30BAaHHU
HayYHOM TEPMUHOJOIHWH, OTCYTCTBYIOT BBIBOABI M OOOOILIEHHS U3
NPEApLAYILIEr0 MaTeprala, MM BO3MOKHBI OIMOKHU B UX W3JI0KEHUH

HeY/I0BJeTBOPUTEJIbHO BricTaBisiercs, ecau 00ydarolMMCs OCHOBHOE COJEp)KaHHE Yy4eOHOro
MaTeprana He PacKphITO, HE JAIOTCS OTBETHl Ha OCHOBHBIE BOIPOCHI,
JOIyCKalOTCsl  rpyOble OWMOKM B ONpENeNeHWH IOHSATHH, B
WCITIOJIb30BaHAN TEPMHUHOJIOTHH, OTCYTCTBYIOT BBIBOJIBI M 0000IIEHHUS

6. MATEPHAJIBI 1JISI JUATHOCTUYECKOM PABOTHI

3a)IaHI/I$[ JJIA HHaFHOCTquCKOﬁ pa6OTBI JOJIKHBI obOecrieunBarh OICHKY IMOJIHOCTBIO UJIN
4acTUYHO C(OPMHUPOBAHHBIX KoMIeTeHIHH. Kaxkaoe 3aganre JOMKHO OBITh MPUBA3aHO K TOMY
WM NHOMY UHAUKATOPY COPMUPOBAHHOCTH KOMITETEHIUI.

IIpu dopmuposanuu 3adanuii ona oOuaznocmuueckou padoomvl HeEOOXOOUMO
UCROJIb308aMb MECMOGbLEe 3A0AHUA CIEOYIOUUX MUNOG.

Tun 3aganusd 1. 3aganus 3aKpHITOrO TUTIA HA YCTAHOBJICHHE COOTBETCTBUS.

Tun 3aanus 2. 3a1aHus 3aKPHITOTO THIIA HA YCTAHOBJICHHE MTOCIICIOBATEILHOCTH.




Tun 3aganus 3. 3aganus KOMOMHUPOBAHHOTO THIA, MPEANONIATAIONINE BEIOOP OHOTO
MPaBUIILHOTO OTBETA U3 MPEIII0KCHHBIX.

Tun 3amanms 4. 3amaHus KOMOWHHUPOBAHHOTO THIIA, MPEANONIATAIONINe BHIOOD
HECKOJIbKMX OTBETOB U3 MPEIJIOKCHHBIX.

Tun 3amanud S. 3agaHus OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM.

Bce Tunbl 3a1aHnii 10JKHBI ObITH MPEACTABJIEHbI HE MEHee OJIHOI0 pa3a.




Ne Tema Kon HNuauxkarop Tun 3ananue YpoBeHb 0CBOEHU
n/n 3aHATUSA KOMIIETCHIINH 3agJaHusA KOMIIETCHIIUH
BapmuanTt 1 Bapuanr 2
1 Tema 1 YK-1 YK-1.1. 3Hath, Kak 4,4 1. 1. Ioebimennbi (3-5
Jloruka Cnocoben OCYILIECTBIISTh MOUCK, Kakwue u3 creayrommx Kakwue u3 creayromumx MHHYT)
BBICKA3bl | OCYLICCTBIATH | KPUTHYCCKHUHU aHAIHM3 U VTBEPKACHHUIA O CBOMCTBAX JIOTHYECKHUX (DOPMYII SBIISIOTCS
BaHUH. TIOUCK, cuHTe3 nHpOpManuy, JIOTUYECKUX OTepaIyil SIBISIOTCS | TAaBTOJIOTUSIMH (TOXKIECTBEHHO
KPUTHUYECKUN | MPUMEHATb CUCTEMHBIN BEpHBIMU? VUCTUHHBIMU)?
aHaIu3 u MOAXOA ISl peLICHUS 1. ®opmyna (A — B)
CHHTE3 TIIOCTABJICHHBIX 337144 paBHOcWibHA popmyne (TA V B). | 1. (P A —P)
uH(bOpMALHH, MYK-12 VMers 2. Onepanust UMIUTUKALUH (—) 2.(PVv—P)
TPUMEHATh . SABJIAETCSA KOMMYTATUBHOM, TO 3.(P—>Q)—P)
cnctommpti | WIACCHOHIIPOBATE ecth (A — B) = (B — A). 4.(P = (Q — P))
HOMIXOM TSt (haKThI, UHTEPITPETAIUH, 3. dopmyna ~(A A B)
peIICHHA OUEHICH B OTHPRITAIX 1 paBHOCHIIbHA opmyrie (A V —B) | Otser: 2, 4
nocrapienpx | O MATHSHPOBAHHEIX (3akoH e Moprana). o
sanau UCTOYHHKAX 4. Jlns moGoit o I )
HEGOPMAIIH . PMYJIbI JJOTUKA OSICHEHHE:
BBICKA3bIBAaHUH CYIIIECTBYET 2 (Bepno): (P v —P) — »10
€IMHCTBEHHAsl COBEPIICHHAS 3aKOH HUCKITFOUYEHHOTO TPETHETO,
HONK-1.1. 3Hath JM3BIOHKTHBHAS HOPMallbHAs (QyHIaMeHTaNIbHAS TABTOJIOTHS.
OCHOBBI ~ MAaTEMAaTHKH, dopma (CITHD). [Tpu mro6oit onieHKe
uznky, repeMeHHou P onHO U3
BBIYHMCITHTENILHOH Otser: 1, 3,4 yrBepxaenuii (P unmu —P) 6yzner
TCXHUKH n WCTUHHBIM, 3HAYHUT, U
HPOrpaMMHUpOBAHMA  Ha ITosacuenue: IU3BIOHKIINA BCEra UCTHHHA.
0azoBoM ypoBHe. 1 (BepHo): D10 01HO U3 4 (BepHo): Orta dpopmyiia
OIK.1 HOIK-1.2. VMETD (I)YH,Z[&MCHT&UIBHE:IX BBIpaXKaeT CBOMCTBO: «M3
Crocuen HpHMEHSITS PaBHOCH/ILHOCTEH JIOTHKH HWCTUHHOTO I%BICKaSBIBaHI/IH
- €CTECTREHHOHAYUHBIE 1 BBICKA3bIBAaHUH, MTO3BOJISIONICE Enenyle;T_ IJ:IIE T(;; I_];ZICK&C&LIB&HHIS».
e OBIICHRKEHEPHbIE BBIPA3UTh UMILTAKAITHIO qepe;; 6CJ‘II/I = , TO (6Q — P)
ay4Hble 1 SHaHMA, METOIbI ﬁgﬁ;g{ggﬁm u oTpuuanue. Ero yIeT HCTHHHO HpH o60oM Q,
MATEMATHYCCKOIO JIETKO TIPOBEPSICTCS TaK KaK UMIUTAKAIAS C
ob1menHKEHEP AHATH3A " TaOIUIEN UICTUHHOCTH. WCTUHHBIM CJIEICTBUEM

HBIC 3HaHMA,




METO/IBI
MaTeMaTHYeCcK
OT0 aHamn3a u
MOJEIIUPOBaH
us,
TEOPETUIECKOT
ou
JKCIIEpPUMEHTA
JIBHOI'O
UCCIIETOBaHUS
B
npodeccuoHan
BHOU
JeSITeIbHOCTH

MOACIIUPOBaHUA,
TCOPETUICCKOT'O

OKCIICPUMCHTAJILHOT'O

HCCIICI0OBAHUA

podeCCHOHATTEHOM

JCATCIIBHOCTHU

3 (BepHo): OTo TOouHas
(dbopMyIUpOBKa MEPBOTO 3aKOHA
ne Moprana ajst KOHbIOHKIIUH,
SIBJISIFOIIETOCS OCHOBHOM
PaBHOCUIIBHOCTBIO.

4 (Bepno): D10 yTBEpKIEHUE
OTpakaeT TEOpeEMY O
CIMHCTBEHHOCTH COBEPIICHHBIX
HOopManbHbIX popm (kak CAHD,
tak 1 CKH®) g mo60i He
TOKJIECTBEHHO JIOXKHOM (/17151
CIH®) unm HEe TOXKIECTBEHHO
uctuHHOH (1151 CKHD)
dbopmynsl. [IpencraBienue B
CIH® eguHcTBEHHO C
TOYHOCTBIO JIO TIOPSIKA
CJIeTOBaHMS KOHCTUTYEHT
CIMHUIIBI.

nctuaHa. Ecimm P=JIOXb, To
BCSI IMIUTMKALIMS HCTHHHA 10
onpeneneHuto. CienoBaTenbHO,
(hopMyIia UCTUHHA MPHU BCEX
OIICHKAaX.

2,2

3aganue 2.

Pacnonoxure 3Tansl HOCTPOESHUS
CosepiieHHOM J[M3BIOHKTUBHOM
Hopmansaoit @opmel (CAHD)
st popmyast F(A, B, C) B
NPaBUIBHOM JIOTHUECKON
MOCJIEIOBATEIHHOCTH.

1. CoctaBuTh TaOIMUILY
UCTUHHOCTH 11151 hopMynbl F.
2. BelnucaTth KOHBIOHKIIUHA
(ameMeHTapHbIe KOHBIOHKIIUN )
JUTSL KayK0ro Habopa

3ananmue 2.

YcTaHoBUTE TPABUIBHYIO
MOCJIEZIOBATEILHOCTD MIArOB TPH
POBEPKE MPaBUIBLHOCTU
JIOTHYECKOTO PACcCyKICHUS
METOJIOM «OT TIPOTUBHOTO
(KOCBEHHOE J0Ka3aTeIbCTBO).

1. ChopmynupoBaTs OTpUIIAHHE
JTOKa3bIBAEMOT'O YTBEPKICHHS
(Tesuca).

2. [IpucoequHuTh 3TO
OTPUIIAHHE K CITHCKY
MMEIOIIUXCS TTOCHUIOK.

Bazosbrii (1-3
MHHYThI)




HEPEMEHHBIX, Ha KOTOpoM F
IIPUHUMAET 3HaYCHHE
«ICTHUHAM.

3. CoeMHUTD BCE NOJyUYEHHBIE
Ha MpeblIyIIeM 1are
KOHBIOHKIIMY 3HaKaMH
JU3BIOHKIUH.

4. J1nst Ka)X10Tr0 BHIOPAaHHOTO
Habopa MepeMEeHHBIX: €CIH
IIepeMEHHas B Habope UMeeT
3naueHue «JIOXKby», B3saTh ee
otpumianue, ecnu «MCTUHA» —
OCTaBUTb 0€3 U3MEHEHUS.

OtBer: 1,2,4,3

[Tosicuenue: Anroputm
noctpoenus CJIH® no tabnune
UCTHUHHOCTH CTPOTO
dbopmanuzoBan. CHavyana
HE00XO0IUMO MOJIYYUTh HOJTHYIO
nH(pOpMAIIKIO O TTOBEJCHUHU
dbopmynsl (3Tan 1 — Tabnuma
HCTUHHOCTH). 3aTeM BBIOMpAIOTCS
TOJILKO T€ HaOOPBHI, TJie pe3yIbTaT
UCTUHEH (3Tan 2 — QuiIbTparus).
Jnist kaxoro Takoro Habopa
CTPOUTCS KOHCTUTYEHTA €IMHUIIBI
(a11eMeHTapHasi KOHBIOHKITHUS),
KOTOpasi ICTUHHA POBHO Ha 3TOM
Habope (dtam 4). U HakoHet, 3TH
KOHBIOHKIINN O0BETUHSIOTCS
JTU3BIOHKIMEH, YTO AaeT

3. Iloka3aTh, 4TO K3
MOJIYYEHHOTO PACIIUPEHHOTO
MHO’KECTBA ITOCHIJIOK JIOTHYECKHU
cienyeT NpoTUBOpEUHe
(manpumep, (R A —R)).

4. Ha ocHOBaHUHM 3aKOHA
HCKIIFOYEHHOTO TPETHETO
cJIeJIaTh BBIBOJ, 00 UCTHHHOCTH
HCXOJHOT0 Te3Hca.

OtBer: 1,2,3,4

[Tosicnenue: D10 KaHOHUYECKAs
CTPYKTypa J0Ka3aTelbCTBa OT
npotuBHOTO (reductio ad
absurdum). CHayaia Ml
IpeIoaraéM IPOTUBHOE TOMY,
YTO XOTUM JI0Ka3ath (1). 3atem
paboTaem ¢ 3TUM
MPEMONI0KEHNEM KaK ¢ HOBOM
nocbUIKoi (2). Jlornueckuit
aHaJIU3 JIOJDKEH MPUBECTH K
JIOTUYECKOMY TYITUKY —
MPOTUBOPEUHIO, UTO O3HAYAET
HECOBMECTHOCTh HAILIEro
MPEONI0KEHUS C UICXOIHBIMH
akcuomMamu/mochuikamu (3).
[Tockonbky cucTeMa MOCHIIOK
CUHTACTCS HETIPOTHBOPEUYHUBOM,
JIOKHBIM JIOJKHO OBIThH HaIlle
MIPENOJIOKEHHE,
CJIeIOBATENbHO, UCTUHEH
HCXOHBIN Te3uc (4).




bopMyIly, HICTHHHYIO TOTJIa U
TOJIBKO TOT/a, KOT/1a UCTHHHA
XO0Ts OBl 0JTHA U3 HUX (dTam 3).
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3aganme 3.

YcTaHOBUTE COOTBETCTBUE MEXKTY
MOHSITUEM U €r0 ONpeIeTICHUEM
WJIM KJIFOYEBBIM CBOMCTBOM.

Cnucok 1 (Ilonstust):

1. TaBTONOTHA

2. [IpotuBopeune

3. Bemonaumast popmyna

4, Jlormueckoe cinenoanue (B
JIOTUYECKHU cIeayeT U3 A)

Crucok 2
(Onpenenenus/CpoiicTa):

a) ®opmyna, KOTOpasi IPUHUMAET
3Hauenne «MMICTUHA» npu Bcex
BO3MOYKHBIX 3HAYCHUSIX
BXOJISIIIUX B HEE IEPEMEHHBIX.

0) ®opmyra, KOTOpas SBJISIETCS
JIO’KHOH NPH BCEX BO3ZMOKHBIX
3HAYCHUSX BXOJAIINX B HEE
MEPEMEHHBIX.

B) ®opMyna, JyIsl KOTOPOit
CYIIECTBYET XOTsl OB OJIMH HAOOP
3HAYE€HHI NIEPEMEHHBIX, IIPU
KOTOPOM OHa MPUHUMAET
3Hauenue «MMCTUHA».

r) ®opmyna A — B aBusercs
TaBTOJIOTHEH.

3aganme 3.

VY cTaHOBUTE COOTBETCTBHE
MEXTy BUIOM J0Ka3aTeIbCTBA U
€ro OIKMCaHUEM.

Crnucok 1 (Bun
JI0Ka3aTeNbCTBA):

1. ITpsiMoe 10Ka3aTeabCTBO
2. JIokazaTenbCTBO OT
IIPOTUBHOTO

3. Jloka3arenbCTBO
KOHTPAITO3UIueH

Crnucok 2 (Onucanue):

a) JlokazaTenbCTBO TOTO, YTO U3
MPENONI0KEHNS 00 OTPUIIAHUHT
JIOKa3bIBAEMOTO YTBEPIKACHUS
BBITEKAET MPOTUBOPEUHE.

0) [TocnenoBarenbHoOe
BBIBE/ICHUE TE3MCa U3 JaHHBIX
MOCBUTOK M paHee T0OKa3aHHBIX
TEOpeM TI0 TIpaBUIIaM BHIBOJIA.
B) JloKa3aTebCTBO
uMiikanuu (A — B) mytem
Jl0Ka3aTeJbCTBA
PaBHOCUJILHOHU €U
uMmmukanuu (=B — -A).

Bazosbiii (1-3
MUHYTBI)




Ortser: la, 20, 3B, 41

Tema 2
Jloruka
MpeIuKaT
OB

YK-1
Crioco0en
OCYIIECTBIIATh
TIOUCK,
KPUTUYECKUN
aHaJIN3 U
CUHTE3
uH(pOpMAIIH,
MIPUMEHSTh
CUCTEMHBII
MOJIX O JIISI
pelieHus
MOCTaBJIEHHBIX
3a1a4

OIIK-1
CnocobeH
HpI/IMeHSITL
€CTECTBEHHOH
ay4yHbIe U

YK-1.1. 3naTh, KaKk
OCYIIECTBISTD TIOHCK,
KPUTUYECKUH aHAIN3 U
cuHTe3 HH(popManuy,
MPUMEHSITh CHCTEMHBIH
MOJXOJT ATISl pEeIeHUs
MIOCTaBJICHHBIX 3a7a4

NYK-1.2. YMmethb
KIIACCU(HUIIPOBATH
(aKThI, HHTEPIIPETALINH,
OLICHKH B OTKPBITHIX H
CTIeIHATN3UPOBAHHBIX
HCTOYHHKAX
uHQOpMaIH

HOIIK-1.1. 3HaThb
OCHOBBI MATEMATHUKH,
busmkwy,
BBIUMCITUTEIILHOMN
TEXHUKH u
NpOrpaMMHUPOBAHUS HA
0a30BOM ypOBHe.

HOIIK-1.2.
HPUMEHSTh
€CTECTBEHHOHAYYHbIE U
oO0IIenH)KEHEPHBIE

3HaHMS, METOJIbI
MAaTEMATUYCCKOI'O

aHaIN3a u

YmeTs
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3aganue 4.

VYcTaHOBHUTE COOTBETCTBHE MEXTY
TUIIOM KBaHTOpa WJIU €r0
KOMOUHAIMEN 1 ero CMbICIIOBOM
UMHTEpIpeTaye Ha
€CTECTBEHHOM SI3BIKE.

Cnucok 1 (Tun kBanTopa):
1. vx 3y P(x,y)
2.3y VX P(X, )
3. IX VY P(X,Y)
4. VYxXVy P(X,Y)

Cnucok 2 (MuTepriperanus):

a) Cy1ecTByeT TakoH y, KOTOpPBIH
HaXOJUTCs B OTHOLIEHUH P ko
BCEM X.

0) st Ka)xaoro X HaWIeTCsl CBOM
y (BO3MOXHO, pa3HbIi A7
pa3HbIX X), TAKOH YTO
BhInosiHseTcs P(X, y).

B) Bce co Bcemn HaxopasTcs B
oTHOLIEHUH P.

r) CyimecTByeT Takon X, KOTOPBIH
HaXOJUTCs B OTHOLIEHUH P ko
BCEM Y.

Ortser: 10, 2a, 3r, 4B

3ananmue 4.

VY CTaHOBUTE COOTBETCTBHE

MeX 1y Kiaaccuduranuei
MPEIMKATA U €r0 OTPEICTICHUEM.

Cnucok 1 (Knaccudukanus):
1. To’)xneCTBEHHO UCTHHHBIN
npeIrKaT

2. ToxaecTBEHHO JIOKHBIH
npeIrKaT

3. BemoHUMBIH
(OTIpOBEPIKUMBIN ) IPEIUKAT
4. PaBHOCHIIBHBIC TIPETUKATHI

Crnucok 2 (Onpenenenue):

a) [Ipenukar, MHOXECTBO
HWCTUHHOCTH KOTOPOTO
COBIIAJIAET CO BCEU MPEAMETHOMU
00J1aCTBIO.

0) [Ipenukar, MHOKECTBO
HWCTUHHOCTU KOTOPOTO MYCTO.
B) [Ipenukar, MHOKECTBO
HWCTUHHOCTH KOTOPOTO HEITYCTO,
HO HE COBHAJAET CO BCeil
MpeIMETHOM 00J1aCThIO.

r) [Ipenukarel, UMEOIINE OJTHO
H TO K€ MHOYKECTBO UCTUHHOCTH
HA 33JaHHOU MPEIMETHON
obnacTH.

Bazosbiii (1-3
MUHYTBI)




OOIIeHHKEHED
HBIC 3HAHUS,
METO/IBI
MaTeMaTH4eCcK
Oro aHam3a u
MOJICITUPOBAH
usi,
TEOPETUYECKOT
ou
JKCIIEpPUMEHTA
JIBHOI'O
UCCIICIOBAHUS
B
npoeccruoHan
BHOU
JeSITeTbHOCTH

MOJICTTUPOBAHHS,
TEOPETUIECKOTO
JKCIICPUMEHTAIBHOTO
UCCIICIOBAHUS
podeCCHOHATTEHOM
JIeSITeITbHOCTH

OtBer: la, 20, 3B, 41

2,2

3ananme S.

Pacnionosxure sTanel anroputMa
npuBeieHNs (OpMYIIbI JIOTUKU
IIPEANKATOB K MPEABAPEHHOU
HopMaibHOU dopme (ITHD) B
IIPABUJIBHOM JIOTUYECKOM
HOpSIKE.

1. MUCKIIFOUnTh TOTHYECKUE
CBSI3KM DKBUBAJIEHTHOCTH (<) U
UMILTHKAIUH (— ), BBIPA3UB MX
4yepe3 KOHBIOHKIINIO,
JIM3BIOHKIINIO M OTPHIIAaHUE.

2. BHectu oTpuiianue BHyTpb
(hOpMYITBI, UCTIONTB3YS 3aKOHBI JIe
Moprana u 3aKOHBI JJIst
KBaHTOPOB, TaK YTOOBI OTPHUIIAHHS

3ananue S.

VYcraHOBHTE PABUIIBHYIO
HOCJIEI0BATEIBHOCTD I1aroB MpU
(dhopManu3anuu yTBEp)KJIeHUs Ha
€CTECTBEHHOM SI3BIKE B SI3bIK
JIOTHKH MTPETUKATOB.

1. Onpenenurs NpeIMETHYIO
o0racTh (YHUBEPCYM
paccyX1eHuil).

2. BbIIenuTh 351eMEeHTapHbIe
CBOMCTBA MPEIMETOB U
OTHOIICHHS MEX]Ty HUMH,
BBECTH 11 HUX MIPEUKATHbIE
CHMBOJTBI.

3. OnpenenuTh JOTUYECKYIO

CTPYKTYPY YTBEPKICHUS

Ba3zosnbrii (1-3
MHUHYTBbI)




OTHOCHJIMCH TOJIBKO K aTOMapHBbIM
dbopmynam.

3. BeiHecTH KBAaHTOPHI B HAYAJI0
(bopMyIIbI, TEPESHMEHOBBIBAS TIPU
HEO0OXOIUMOCTHU CBS3aHHbBIE
MEPEMEHHBIE, YTOOBI N30eXKaTh
KOJIJIU3UH MUMEH.

4. ITpu HEOOXOIUMOCTH MPOBECTH
MUHUMU3ALHUIO T0A(GOPMYIT B
Matpuiie (dactu popmynl 6€3
KBaHTOPOB) C UCIIOJIb30BAHUEM
PaBHOCWJIBHOCTEW JIOTUKH
BBICKa3bIBAaHUH.

OtBer: 1,2,4,3

[Tosicuenue: Anroputm
npusenenus k [TH® (x Buny
QIx1 Q2x2 ... Qnxn M, rue Qi —
KBaHTOPbI, a M — OecKkBaHTOpHast
MaTpuiia) cTporo popMaln3oBaH.
Cnayana He00X0IUMO TOJIYYUTh
bopMmyity, coiepIKallyto TOIbKO
6a3oBble cBs3kH (1). 3arem
HE00XO0IUMO «ITPOTOIKHYTh»
OTPHUIIAHUS 10 AaTOMAapPHBIX
dbopMy1, 4TOOBI HaJl HUMH CTOSUTH
TOJILKO KBAHTOPBI WA
JIOTUYECKUE CBSI3KH, a HE
otpuranus (2). [Tocne aToro
MOJIE3HO YIPOCTUTh MaTpuLly (4),
4TO OOJIETYUT AajJIbHEHIIINE
npeoOpa3oBanus. M ToabKo Ha

(KBaHTOpPHBI U JOTHYECKHE
CBS3KH).

4. 3amnucatb popmManabHOE
BBIPAKEHUE, CHHTAaKCUYECKU
COOTBETCTBYIOIIEE CTPYKTYpE,
OIpezieIEHHON Ha 1are 3,
UCIIOJIB3YS BBEJCHHbBIC
CHUMBOJIBI.

OtBet: 1,2,3,4

[losicuenue: 310 MeTOOIOTUS
dbopmanuzanuu. CHavana
HEO00XO0JMMO YETKO OUEPTUTD
IPaHULbI PACCMOTPEHUS —
yauBepcyM (1) (Hanpumep, «Bce
JIO/INY», «BCE HATypaJIbHbIE
yuciia»). 3aTeM BHYTpHU 3TOU
00J1aCTH BBLAETSIOTCS
KJIFOUEBbIE TPU3HAKU U
OTHOIIEHHUS, KOTOPBIE CTAaHYT
npenvkaramu (2) (Hampumep,
Y(x): «x — yenoBek», JI(x, y):
«x mro6ut y»). [locne aToro
aHaJIM3UPYeTCsl cama JIOTMKa
BBICKa3bIBaHUS: KAKUE KBAHTOPHI
HCIIOJIB3YIOTCS («BCE»,
«CYILIECTBYETY), KaK CBA3aHbI
ero yactu (3) (Hanpumep, «Ins
BCSAKOTO X CYIIECTBYET Y TaKoil,
4T0...»). Yl HakoHell, Bce
KOMITOHEHTHI COOMparoTCs B

KOPPEKTHYIO hopmyiy (4).




MIOCJICTHEM dTarie, KOorjaa MaTpulia
rOTOBA, BCE KBAHTOPBI
MOCJICIOBATEIBHO BBIHOCSTCS B
npeduxc (3).

3,3

3amanmue 6.

Kak Ha3piBaercst popma JOTUKH
IpeANKaTOB, B KOTOPOM
3alpeIeHo UCIO0Ib30BaTh
KBaHTOPHI 1O TPEANKATHBIM WIIN
(yHKIMOHAIHHBIM CHMBOJIAM, a
npeaMeTHas 00JacTh
IIpEeJIoJIaracTcs HemycToi?

1. JIoruka BTOpOro nopsiika

2. Vcuncnenue BbICKa3bIBaHUI
3. Jloruka nepBoro nopsjaka
(ucuMcneHue npeauKaToB
MIEPBOIO MOPSIKA)

4. MopanpHas JIOruKa

OrtBeTt: 3

IlosicHeHue:

3 (BepHo): D10 TOuHOE
OIIPEAEIIEHUE KIIACCUYECKOU
JIOTHKH TIEPBOTO TTOPSIIKA.
KBaHTOpBI MOT'YT CBSI3bIBATh
TOJILKO MPEIMETHBIE
NepeMEHHbIE, HO He NTepeMeHHbIE,
0003Ha4aroIIMe CBOMCTBA
(mpenukaThl) UM QYHKIHH. ITO
HauboJsee N3y4eHHas U MIUPOKO

3aganue 6.

UYTo M3 nepeyncieHHoro
SABJIAETCS aTOMapHOU
(anemeHTapHoO) popMyIioi
JIOTHMKHU IIPEJUKATOB?

1. vx (P(X) — Q(X))
2. P(x) v Q(y)

3. 7R(a, b)

4. IX P(X) A Q(X)

Ortser: 3

[losicHenue:

3 (Bepho): AtomapHas Gpopmyiia
— 9710 dopmyIa, HE
coJiepKalast JIOrHUecKuX
CBSI30K M KBaHTOPOB. —R(, b)
(dopmanbHO sBISETCA
OTPHUILIAHUEM ATOMAapHOM
¢dbopmyiel R(a, b). OgHako B
CTPOTOM CHHTAKCHYECKOM
OTIpeIeIeHUH aTOMapHbIe
(hopMyITBI 4aCTO BKIIOYAIOT B
ce0sl M UX OTPULIAHMSI KaK
npocreime Gopmynbl, He
pas3ioxuMble Ha OoJiee MeJKHe
MPEeIUKATHBIE KOMIOHEHTHI C

Ba3zoswrii (1-3
MMHYTbI)




IpUMEHsieMas B MaTeMaTHKe U
KOMITBIOTEPHBIX HayKax
dbopmanbHas cucrema.

TMOMOIIBIO CBA30K —, V, A, <>
unu kBaHTopoB. Cpeaun
BapHaHTOB ATO MpOCTeiias
KOHCTpyKLUsA. bonee KoppeKTHO
ob110 OBI cKa3zaTh R(a, b), HO B
MIPEITIOKEHHBIX BApUAHTAX
TosIbKO —R(a, b) Gmke Bcero
aTOMAapHOCTH, TaK KaK BapUAHTHI
1, 2, 4 sBHO conepKaT CBSI3KU
WA KBAaHTOPBI.

Tema 3
Bynesbt
GyHKINH.

YK-1
Crioco0eH
OCYIIECTBIISTh
TIOUCK,
KPUTUYECKUN
aHaIN3 U
CUHTE3
nHpOpMAIUH,
NPUMEHATh
CHUCTEMHBII
HOJXOJ IS
perieHus
MTOCTaBJIEHHBIX
3a1a4

YK-1.1. 3naTh, KaK
OCYILIECTBIISITH MIOUCK,
KPUTUYECKAN aHAIU3 U
cuHTe3 HH(popManuy,
MPUMEHSATh CUCTEMHBIH
MOJIXOJT JUIsl pelIeHus
MOCTaBJICHHBIX 33724

NYK-1.2. YMmethb
KJIacCU(UIUPOBATH
(aKThI, HHTEPIIPETALINH,
OLICHKH B OTKPBITHIX H
CIIeIHATN3UPOBAHHBIX
HCTOYHHKAX
uHQOpMAaIH

HNOIIK-1.1. 3HaTh
OCHOBBI MATEMATHKH,
buzmKy,
BBIYMCIINTEIBHOU
TEXHUKHU u
NpOrpaMMHUpPOBAaHUS Ha
0a30BOM ypOBHE.

3,3

3aganue 7.

Yro npeacTaBisieT coooi
moymmHoM JKerajakuHa JIst
OyneBoit pyHKIIUU?

1. Ilpencrasnenue GyHKIUU B
Bujae C/AHD.

2. IlpeacraBienue GyHKINU B
BUJIE CYMMBI 10 MOZYJIIO 2
3JIEMEHTAPHBIX KOHBIOHKIIUH.
3. [Ipencrasnenue GpyHKINUU B
BUJIC TPOU3BEICHNUS
DIIEMEHTAPHBIX JU3BIOHKIIHH.
4. YHUKaJIBbHYIO TaOIHILy
WUCTUHHOCTH (YHKIIMH.

OTtBerT: 2

Ilosicuenue:

2 (BepHo): D10 TOUHOE
orpesiesieHre TIOJTMHOMA
Kerankuna: f(x1,...,xn) = a0 P
al*x1 @ ... @ an*xn P

3apanue 7.

Teopewma Ilocta naer:

1. HeoOxoaumoe 1 T0CTaTOYHOE
yCIIOBUE MUHUMAIBHOCTH
OyneBoil pyHKIMH.

2. HeoOxomuMoe 1 1ocTaToyHOE
YCIIOBUE JIMHEHHOCTH OYIIeBOH
(GyHKIMH.

3. HeoOxoaumoe U TOCTaTOYHOE
YCIIOBUE MOJTHOTHI CUCTEMBI
OyneBbIX QYHKIIH.

4. Cnioco6 mocTpoeHus TabIUIIbI
HMCTUHHOCTH TI0 TTPOU3BOJILHOM

¢bopmyire.
OtBerT: 3

Iosicuenue:

3 (Bepno): Kputepuii [Tocra —
9TO yHAaMEHTaIbHAs TeopeMa,
KOTOpast TJIACHUT, YTO CUCTEMa
OyneBbIX (PyHKLIMH TOJHA TOT 1A
Y TOJIBKO TOT[Ia, KOT/Ia OHA HE

IMoBbimenHbIi (3-5
MUHYT)




OIIK-1
Crnocoben
MPUMEHSTh
€CTECTBCHHOH
ay4HbIe U
oOIIenmKeHep
HBIC 3HAHWS,
METO/IBI
MaTeMaTHYeCcK
Oro aHaaM3a u
MOJICITUPOBAH
usl,
TEOPETUIECKOT
ou
IKCTIIEPUMEHTA
JILHOTO
UCCIIEIOBAHUS
B
npodeccuoHan
bHOU
JESITETBHOCTH

HOIIK-1.2. YMeThb
MIPUMECHSTh
€CTeCTBCHHOHAyUYHbIE U
o0IIIenHKEeHEPHBIC
3HAHUS, METOIBI
MaTeMaTH4eCKOTro
aHammsa u
MOJICITMPOBAHHS,
TEOPETUIECKOTO u
IKCIEPUMEHTAITEHOTO
HCCIICAOBaHMS B
npohecCHOHATBHOMN
JIeSITeTbHOCTH

al2*x1x2 @ ..., roe
KO3 PHUIMEHTHI a MPUHAIIIEKAT

{0,1}, a cmo’xeHre — 10 MOIYJIIO
2 (XOR).

COJICPIKHUTCS IICTTUKOM HU B
OJTHOM M3 TISITH 3aMKHYTBIX
kinaccoB (T 0, T 1,S,M,L).

11

3ananue 8.

YcTaHOBHUTE COOTBETCTBUE MEXKIY
KJ1acCOM OyJIeBBIX (YHKIIHI 110
[Tocty u mpumMepoM QyHKITHH,
JUJIsL KOTOPOM JAHHBIN KJ1accC
SIBIISIETCS. XapaKTEPHBIM.

Crucoxk 1 (Kace):
1. To (coxpaHsrOIIHE HOJIB)
2. T1 (coxpaHsOIINe eANHUILY)

3ananne 8.

VY cTaHOBHUTE COOTBETCTBUE
MEXy OyJieBoi
(byHKIMEH/KOHCTaHTOHN U ee
MPEJICTaBIICHHEM B BUJIC
nonuHoMma JKerajakuHa.

Cnucok 1 (OyHkuuA):
1. Konbronkuus (x A y)
2. lusbloHknua (X vV y)

Bazosbrii (1-3
MHHYThI)




3. S (caMOABOMCTBEHHBIE)
4. M (MOHOTOHHBIE)

Cnucok 2 (OyHKIMSA):
a) f1(x, y) =x vy

0) f2(x) = —x
B) £13(x, y) = x A~y
r) fu(x, ¥)=xAy

OrtBert: 1B, 2a, 30, 41

3. Uckrouatoiee UIN (x @

y)
4. Koncranra 1

Crucoxk 2 (ITonmnaoM
Kerankuna):

a) x®y O® xy

0) xy

B) |

rN'x®y

Orser: 1-0, 2-a, 3-T, 4-B

55

3amanme 9.

CKOJIbKO CYIIECTBYET JIMHEHHBIX
OyneBbIX (GYHKLUH OT n
nepemeHHbIX? (JluHelHas
byHKLIUSA — 3TO QYHKIMS,
npecTaBuMasi B BUJIE IMTOJIMHOMA

JKerankuHa creneHu He Boiie 1).

Otser: 2" (n+1)

[Tosicuenue: JIuneitnas GyHKIMs
OT N MepEMEHHBIX UMEET BU/I:
f(x1, ..., xn) = a0 @ al*x1 P
a2*x2 @ ... @ an*xn, rae
KaX/IbIi KOO PHUIMEHT a_1
(1=0..n) moxeTt ObITH 6O 0,
mu6o 1. Beero koadduiineHToB
n+1. Kaxxaelii He3aBUCHMO
BBIOMpAETCS IBYMs CLIOCOOAMH.
CrnenoBarenabHO, 00IIEE YHCIIO

3amanmue 9.
HazoBure aBa (11100bIX) U3 1SITH
3aMKHYTBIX KJIaCCOB (KJIAaCCOB

[locra), purypupyromux B
KPUTEPUU TIOJTHOTHI.

OTBer (B KauecTBe OTBETA
MIPUHUMAETCS OAVH WIH
HECKOJIbKO YKa3aHHBIX Jaliee
orBetoB): T 0, T 1,S,M,L —
KJIacc JIMHEHHBIX (QYHKIUH.

[osicuenue: CornacHo Teopeme
ITocra o momHOTE, cUCTEMA
OyneBbIX (DYHKIUHU SBISIETCS
noTHoM (0Opasyer 6a3uc) Toraa
U TOJIBKO TOT'JIa, KOT/1a OHA He
COJZICPIKHUTCS TIETTMKOM HU B
OJTHOM M3 3TUX IATH 3aMKHYTBIX
(MpeanoaHbIX) KJIacCOB.

Boicokmnii (5-10
MUHYT)




Pa3IMYHBIX JTUHEHHBIX (PYHKITHI
paBHO 2" (n+1).

VYkazaHue JI00bIX JIBYX
KOPPEKTHBIX Ha3BaHUN KJIACCOB
SIBJIAETCSI BEPHBIM OTBETOM.

10

Tema 4
Teopus
AITOPUTM
OB

YK-1
Criocoben
OCYILECTBIIATD
HIOUCK,
KPUTUYECKUN
aHau3 u
CUHTE3
UHQOPMAIIH,
IIPUMCHSATDH
CHUCTEMHBII
MOJXO ATt
peLeHus
MIOCTaBJICHHBIX
3a1a4

OIIK-1
CrniocobeH
MPUMEHSTh
€CTEeCTBEHHOH
ay4HbIe U
oOIenHmKeHep

YK-1.1. 3uath, Kak
OCYIIECTBIISATH IMOUCK,
KPUTUYECKUM aHAIN3 1
cHHTe3 HH(popMaIuy,
MIPUMEHSATH CUCTEMHBIH
MOJIXOJT IS pEIICHHUS
IIOCTABJICHHBIX 3a1a4

HNYK-1.2. Ymets
KJIaccu(UIUPOBATH
(baxTbl, HHTEPIPETALUH,
OLICHKHU B OTKPBITHIX H
CHEeMAIN3UPOBAHHBIX
WCTOYHHUKAX
nHpOpMAITUH

HOIIK-1.1. 3HaTh
OCHOBBI ~ MaTE€MAaTHUKH,
¢buznkw,
BBIYHCIIUTCIIFHOM
TEXHUKH u
MPOrpaMMHUPOBAHUS  Ha
0a30BOM YpOBHE.

HOIIK-1.2.
IIPUMCHSATH
€CTCCTBCHHOHAYYHBIC H
oO0IIenH)KEHEPHBIE

3HaHMS, METOJIbI
MaTeMaTHYEeCKOTO

aHanm3a u

YmeTs

55

3aganue 10.

HazoBute Tpu 00s3aTeBHBIX
KOMITOHEHTA, U3 KOTOPBIX
COCTOUT (POPMATBHOE OIMCAHUE
JNETEPMHUHAPOBAHHON MAIIUHBI
TrropuHra.

OtBer (B Ka4eCTBE OTBETA
MPUHUMAETCS OJTUH WIIN
HECKOJIbKO YKa3aHHBIX Jajiee
oTtBeTOB): KoHeuHbIi andaBuT
JIEHTHI (BKJIKOYast IyCTON
cumBoI1), KoHeuHoe MHOXKECTBO
COCTOSTHH YITPaBIISIFOILIETO
yCTpOMCTBa (BKJIIOYAsi HAuyalbHOE
U 3aKJIIOYUTENIbHOE), OYHKIMS
Mepexo/I0B (mporpamMma),
3ajaromas JeMCTBUS Ha KaKIOM
miare.

(Takxe MOTYT IPUHUMATBCS:
OeckoHeuyHast B 00€ CTOpPOHBI
JICHTa, CYUTHIBAOIIIE-
3aIlMCHIBAIOIIAs TOJIOBKA)

ITosicuenue: @opMalbHO,
JIETEpPMUHUPOBaHHAs MallliHa
TrropHHra 3a1aeTcst Kak KOpTex
M=(Q,I.,Z%9,q0,B,F), rne Q
— KOHEYHOE MHOXECTBO
cocTostTHUH, I — KOHEUHBIN

3aganue 10.

Kak Ha3sIiBaeTCs rumore3a
(HEemoKa3yeMblIil B paMKax
TEOPHUH TE3UC), YTBEPKAaromias,
YTO KJacc (PyHKIUMH,
BbIYHCJIINMBIX HA MAallINHEC
TrropuHra, COBIamacT ¢
KJ1IaCCOM I/IHTYI/ITI/IBHO
BBIYHCIIUMBIX QJITOPUTMHYCCKUX

byHKIMI?

Otger: Te3uc Trropunra (niu
Tesuc YUepua-Trropunra).

[losichenue: DTo LEeHTpaIbHAas
dbunocodcro-maTemMaTUIECKas
TUIIOTE3a TEOPUHU aJITOPUTMOB.
Omna He ABJIsIeTCS TEOPEMOH, TaK
KaK CBsI3bIBaeT (popmMaibHOE
MaTeMaTU4eCcKoe MOHSATHE
(«BBIYUCTUMOCTB TIO
Trropunry») ¢ HeopMabHbIM,
WHTYUTHUBHBIM TIOHATHEM
(«anropuTMUYECKas
BBIYUCIMUMOCTDBY). E€ Henb3s
JI0Ka3aTh, HO €€
MPaBAONOI00HOCTh
TTOATBEPKIA€TCSA TEM, UTO BCE
MpeJI0KEHHBIE HE3aBUCUMO
(hopmasibHBIC OTIPEIeTICHUS

Broicoknii (5-10
MUHYT)




HbIC 3HAHU, MOJIETUPOBAHM, anasut neHTH, X S ' — BBIYMCIUMOCTH (PEKYpCUBHBIE
METO/IbI TEOPETUYCCKOTO u BXO/HOU andasur, 6: Q X I' —» Q | dynkuuu Yepua, A-ucuucienue,
MaTEMaTHYECK | 3KCICPHUMEHTAIbHOI'O xI'x {L, R} — dynkmus HOPMaJIbHBIE aJITOPUTMEI
Or0 aHalM3a U | MCCIENOBAHNS B nepexonoB, 0 € Q — navanpHoe | MapkoBa) oka3anuch
MOJEIINPOBaH podeCCHOHATTEHOM cocrosiHue, B €' — HyCTOﬁ DKBHUBAJICHTHBI MOACIIN
usl, ACATEIBHOCTH cuMBol, F € Q — MHOXeCTBO Treropunra.
TEOpETHIECKOT 3aKJIIOYUTEIBHBIX COCTOSHUM.
on Tpu KIHOYEBBIX KOMIIOHEHTA —
SKCICpUMCHTA 310 Q, I' u 8. YKazaHue 3THX Tpex
JIHOTO AIIEMEHTOB SIBJISIETCS BEPHBIM
MCCIICI0BAHUS OTBETOM.
B
npoeccruoHan
BHOU
JCATCIIBHOCTH
Kpumepuu oyenueanusa ouaznocmuueckou paoomol:
Ouenka Kpurtepun onenuBanus

OTJIMYHO ot 90 1o 100 % mpaBUIBLHO BBHIMOIHEHHBIX 3a/IaHUM

XOpo1Io ot 70 1o 89 % npaBUIIbHO BBHITIOJHEHHBIX 3aJaHUI

YAOBJIETBOPUTEIbHO oT 50 10 69 % npaBUJIBHO BBIITOJHEHHBIX 3aJaHUN

HEYJI0BJIeETBOPUTEJbHO | MeHee 50 % npaBUIbHO BBHIOJHEHHBIX 3aJaHUN




