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

OBYYAIOIIUXCS IO JUCHUITTIMHE

Hacrosimuit @ona ouenounsix cpeacts (GOC) nmo aucuuruinHe «MartemaTudeckas
JIOTHKay» SIBIISIETCS HEOTHhEMJIEMBbIM NpPUJIOKEHHEM K paboueill mporpamme aucuurinael (PTIT)
«MaremaTtunueckast soruka». Ha nanneiii @OC pacnpocTpaHsai0TCs BCE pEKBU3UTHI YTBEPKIEHUS,
npencrasieHnbie B PIIJ] mo nanHoi aucuuruivye.

2. HEPEYEHb OHEHOYHBIX CPEACTB

Jlnst ompenencHUs KadecTBa OCBOCHMS OOydarolMMECA Y4eOHOro Marepuana Io
JUCLUIUIMHE UCIIOJIb3YIOTCS CIEIYIOLME OLICHOUHBIE CPEJCTBA:

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
3auery/3auery c

OLIEHKOI1/9K3aMeHy




o0OpasoBarenbHON
MOATOTOBKH

POrpaMMbI

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

Pazpabotumnk JL.K. HlaiimapmanoBa

[IpuknagHoii nHGOPMATHKY 1
MH(OPMAITMOHHBIX TEXHOJIOTUI

Kadenpa

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

®dakynbTeT / HHCTUTYT HNHCTUTYT MeX T yHAPOIHOM

OKOHOMHUKH, JIUACPCTBA U

MEHEHKMEHTA

HamnpaBneHnuenoaroToBku / CrieuabHOCTh 09.03.03 IpuxnagHas
nHpOpMATHKA

KonnyecTBO BOMpOCOB OIIEHOYHBIX 3aJaHUX (JTHana3oH) 10-20

O61ee BpeMs TECTHPOBAHMS(MIH ) 90 MuH

O6mee xonmyecTBO Bonpocos/3anannii B DOC 20

Pa3mernieHHOCTD Ha cailiTe YHUBEPCUTETA IPUMEPHOTO Ha

nepevHs BOnpocoB, 3agannii ®OC — 115t OAroOTOBKU
00yyaromuxcst K MPOX0XKISHUIO OIICHKH (112 / HeT)

3.2. XapakTepucTHKA OLleHUBAaeMbIX KOMIIETEHIUI.

Kon ®opmMyJIHpPOBKA NuaukaTopsl 10CTHKEHH KOMIIETCHIMHA
KOMIIeTeHI! KOMIIeTeHIIUH
"

YK-1 CrocobeHn HNYK-1.1. 3naTh, KaKk OCYyIIECTBIATH MTOUCK,
OCYILIECTBIISATH TIOUCK, KpUTUYECKHI aHaIu3 U CUHTE3 HH(OpMAaLINH,
KPUTHUYECKHUM aHaIu3 U | IPUMEHATh CUCTEMHBIN MOJIXOA JUIsl pEIIeHUs
CHUHTE3 UH(pOpMaIH, MIOCTaBJIEHHBIX 3a7a4
npumMeHsaTh cucteMublii | MYK-1.2. YMeTs kinaccuguuupoBath QaxThl,
MOJIXOJT AJIsl peleHus MHTEPIpETAINH, OLIEHKH B OTKPBITHIX U
MIOCTaBJIEHHBIX 3a7a4 CHeHaTN3UPOBAHHBIX UCTOUHUKAX UH(POPMAIIUU

OIIK-1 CniocobeH npuMeHsITh HNOIIK-1.1. 3HaTh OCHOBBI MaTE€MaTHKH,
€CTECTBEHHOHAy4YHble U | (PU3UKH, BBIUHCIUTEIbHOU TEXHUKHU "
O0IIenHXEHEPHbIE [IPOrpaMMHpPOBaHUS Ha 6a30BOM ypOBHE.
3HAHUS, METO/BI HNOIIK-1.2. YmMmers [IPUMEHSATD
MaTeMaTH4eCKOIr0 €CTeCTBEHHOHAY4YHble M OOIIEMH)KEHEpHBIE
aHaIu3a u 3HAHHSA, METOJbl MAaTEeMAaTUYECKOIO aHalu3a M
MOJIETTUPOBAHUS, MOJIETTUPOBAHUS, TEOPETUYECKOT O "
TEOPETUYECKOTO U 9KCIIEPUMEHTAIBLHOTO UCCIIEIOBaHMS B
9KCIIEPUMEHTAIBLHOTO poeCCUOHATIBHOMN 1eATETbHOCTH
HCCIIEIOBaHMSI B




Kon DopMyJIMPOBKA NHauKATOPHI 10CTHKEHUST KOMIIETeH N
KOMIIeTEeHIH KOMIIeTeHIIH T
U
npodeccnoHanbHOM
JeSITeIbHOCTH

4. COAEP) KAHME OHEHOYHBIX CPEJCTB TEKYIHIEI'O KOHTPOJIA

4.1. TUTOBBIE TECTOBBIE 3AJIAHUA.

Tectbl comepkaT HaOOp BOMPOCOB, B MOJHOM OOBEME OXBATHIBAIOUINE H3yYEHHBIN
TEOPETUYECKUI MAaTepHall MO yKa3aHHOW TeMe. BBINOJHEHUE TECTOB IMO3BOJISIET ONPEACIIHTH
pe3ynbTaT OCBOCHUS KOMIETEHUMH MO0 [UCUMIUIMHE B paMKaxX paccMaTpUBaeMOM TEMBI,
OIICHUBAEMBI C TMOMOIIbI0 COOTBETCTBYIOIIMX HWHIUKATOPOB JIOCTHXKCHHUS KOMIIETEHIUH.
WuauBuayalbHbIl  TECTOBBIM ceaHC Uil  KaXJIoro oOywaromierocss QopMupyercs 1o
CIEIHUAILHOMY QJITOPUTMY, OOECIEUYHBAIONIEMY 33JaHHYI0 TEMATHYECKYI CTPYKTYpy H
MPONOPLUMOHAIBHOE HAJIMYKME BOIIPOCOB Pa3HOrO TUIA U CIIOKHOCTH.

Ilpu dhopmuposanuu mecmoeé Heo6X00UMO UCHOIBL306AMb 3A0AHUA C1EOYIOULUX
munog:

Tun 3amanusd 1. 3aganus 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS.

Tun 3aanud 2. 3aaHus 3aKPHITOrO TUIIA HA YCTAHOBJIEHHE MOCIEA0BATEIIbHOCTH.

Tun 3amganus 3. 3ajanuss KOMOMHUPOBAHHOTO THIIA, MPEAIOJAraroiue BI0Op OJHOTO
MIPaBUJIIBHOTO OTBETA U3 MPEII0KEHHBIX.

Tun 3ananus 4. 3aganus KOMOMHHPOBAHHOTO THIA, MPEINOJAraloliue BbIOOP
HECKOJIbKMX OTBETOB U3 MPEAJIOKEHHBIX.

Tun 3amanusd S. 3aganus OTKPHITOrO TUIIA C PA3BEPHYTHIM OTBETOM.




Tema Kon u ¢popmyamposka NHaukaTopbl J0CTHKEHHS KOMIIETEHIUH Tect o Teme
KOMIICTEHIIM U
Tema 1 YK-1 Criocoben YK-1.1. 3HaTp, KaKk OCYIIECTBIATH ITOUCK, 3amanue 1.1
Jloruka OCYILECTBIIATH IIOUCK, KPUTHYECKHMI aHaIu3 ¥ CUHTE3 uHpopmauuy, | Kakue U3 CIeIyronuX YITBEPKICHHH O CBOMCTBAX
BBICKA3bIBAH KPUTHYECKHUI aHAIM3 U NPUMEHATH CUCTEMHBIN TOIXO0J IS PEIICHUS JIOTUYCCKUX OHepaLII/Iﬁ SIBJIIFOTCS BepHLIMI/I?

HH.

cuHTe3 HH(popManuy,
MPUMEHSITh CHCTEMHBIH
HOAXOJ ISl pEIICHHs
MIOCTaBJICHHBIX 3a7a4

OIIK-1 Cnocoben
HpI/IMCHﬂTB
eCTeCTBeHHOHay‘IHI)IC nu
OOIIIeHHKEHEPHBIE
3HAHUS, METOJBI
MAaTEeMAaTUYECKOIO
aHaIu3a u
MO/JICTUPOBAHHS,
TEOPETUIECKOTO 1
IKCIIEPUMEHTATEHOTO
HUCCIIeJOBaHUS B
npodeccHoHaTbHOM
EATENBHOCTH

IMOCTABJICHHBIX 3aJa4

MOIIK-1.1. 3HaTe OCHOBBI
(GU3MKKM,  BBIYUCIUTCIILHOM  TEXHUKHU
MPOrpaMMHUPOBaHHUS Ha 0a30BOM YPOBHE.

MaTeMaTHKH,

u

1. ®opmyna (A — B) paBHocuiabHa Gpopmyie (—A V B).

2. Onepanysi UMILTUKALUU (— ) SBJISETCS KOMMYTaTUBHOM,
To ecTh (A — B) =(B — A).

3. ®opmyna —(A A B) paBHocuibHa hopmyie (—A V —B)
(3akoH e Moprana).

4. Inst mo6oii (hopMyITbl IOTUKY BBICKA3bIBAaHHN
CYIIECTBYET €IMHCTBEHHAs! COBEPILICHHAS AU3bIOHKTUBHAS
HopmaibHast popma (CIHD).

Otser: 1, 3,4

[losicHenue:

1 (BepHo): 310 0/1HO U3 HyHAAMEHTAIBHBIX
PAaBHOCUIIBHOCTEM JIOTMKU BBICKA3bIBAaHUH, TIO3BOJISIFOLIEE
BBIPA3UTh UMIUIMKALUIO YePE3 TUIBIOHKIMIO U OTPULIAHUE.
Ero uctTuHHOCTB JIerko nposepsieTcs: Ta0auIen
VCTUHHOCTH.

3 (BepHo): D10 TouHas (HopMyIHpOBKa NEPBOIO 3aKOHA 1€
Moprana Jyisi KOHbIOHKIIMH, SIBJISIOLIETOCS OCHOBHOM
PaBHOCHJILHOCTBIO.

4 (BepHo): OTO yTBEpKJIEHUE OTPAKAET TEOPEMY O
€IMHCTBEHHOCTH COBEPILIEHHBIX HOPMAJIbHBIX (hOpM (Kak
CAH®, tak u CKH®) s 11060# HE TOXKIECTBEHHO
noxHoi (ana C/IH®) nnu He TOKIeCTBEHHO UCTUHHOMN
(st CKH®) dopmyinsl. [Ipencrasnenne B CAHD




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

CAUMHCTBCHHO C TOYHOCTBIO N0 MMOpAAKa CICIOBAHUS
KOHCTUTYCHT CAUWHUILIBI.

3aganue 1.2
Kakue u3 ciienyromux J0rudeckux (hopmyIt sBISIOTCS
TaBTOJIOTUSAMH (TOXKIECTBEHHO HCTUHHBIMU)?

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

Ortsert: 2, 4

[losicHenue:

2 (Bepno): (P V =P) — 3T0 3aKOH UCKIIIOYEHHOTO
TpeTbero, (hyHIaMeHTanbHas Taprosiorus. [Tpu moboi
olieHKe nepeMeHHol P onHo u3 yrBepxaenuii (P unu —P)
Oy/eT ICTUHHBIM, 3HAYUT, U TU3BIOHKINS BCET/Ia UCTHHHA.
4 (BepHo): Ota ¢opmyna BelpaxkaeT cBOHCTBO: «M3
HMCTUHHOTO BBICKa3bIBaHUS CIIEYET JIH000€
BbIckasbiBanue». Ecnmu P=UCTUHA, o (Q — P) Oyner
WCTHHHO TIPH JI000M Q, TaK KaK MMIUTHKAINS C HCTUHHBIM
caencruem uctunaa. Ecau P=JIOXDb, To Bcs
MMIUIMKAIUS UICTUHHA 1o onpefenenuto. CienoBaTenbHo,
(opMysa HCTHHHA IPU BCEX OLEHKAX.

3aganue 1.3
Pacnonosxure stanel nocrpoerus: CoBepieHHOM
JusbsronktusHoit HopmansHoit ®opmer (CAHD) ais




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

dopmyiel F(A, B, C) B mpaBWiIbHOM TOTHYECKON
MOCIIEI0BATEIHLHOCTH.

1. CoctaBuTh TaOIUIY HCTHHHOCTH 17151 (hopmyIisl F.

2. BolnucaTh KOHBbIOHKIUY (371EMEHTAPHBIE KOHBIOHKIIMN)
JUISL K&KJI0TO0 Habopa mepeMeHHbIX, Ha KOTOpoM F
npunumMaet 3Hadenue «M1ICTHUHA».

3. CoelMHUTDH BCE MOJYUYECHHbIC HA IPEABIAYILIEM LIare
KOHBIOHKIIUY 3HAKAMU JTU3BIOHKIIUH.

4. J1ns Kaxx0ro BIOpaHHOTO Ha0Opa MEPEMEHHBIX: eCIH
nepeMeHHas B Habope nmeet 3naueHue «JIOXby, B34Th ee
orpunianue, ecau «MCTUHA» — octaButh 6e3
W3MCHEHHUSI.

OtBet: 1,2,4,3

[Nosicuenue: Anroputm nocrpoenust CIIH® no tabnuue
UCTUHHOCTH cTporo ¢opmanuzoBaH. CHadana HE0OX0AUMO
MIOJIYYUTh MOJIHYIO MHPOPMAIIHMIO O TOBEIEHUU (HOPMYJIBI
(oram 1 — Tabnuiia ICTUHHOCTH). 3aTeM BBIOMPAIOTCS
TOJIKO T€ HaOOpHI, I'/I€ pe3yabTaT UCTUHEH (3Tan 2 —
¢bunpTpanus). st kaxxaoro Takoro Habopa CTpouTcs
KOHCTHUTYEHTA €JMHUIIBI (dJIEMEHTapHasi KOHBIOHKIIU ),
KOTOpasi HCTUHHA POBHO Ha 3ToM Habope (3tan 4). U
HAKOHEII, 3TH KOHBIOHKITNH O0BENHSIIOTCS TU3BIOHKITUEH,
4TO aeT (popMyiny, ICTUHHYIO TOTa U TOJIBKO TOT/1a,
KOTJ[a ICTUHHA XOTs OBbI O1HA U3 HUX (9Tar 3).

Saganue 1.4




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

YcTaHoBUTE NPAaBUIBHYIO MTOCIIEA0BATEILHOCTD IIAr0B
IpY IPOBEPKE NPAaBUIBHOCTHU JIOTHYECKOTIO PACCYKICHUS
METOIOM «OT IPOTHBHOT0» (KOCBEHHOE JI0Ka3aTEIILCTBO).
1. ChopmynurpoBaTh OTpHULIAHUE TOKA3bIBAEMOTO
YTBEPXKACHUS (TE3UCA).

2. [TpucoeMHUTH 3TO OTPULIAHUE K CIIMCKY UMEIOLIUXCS
HOCBUIOK.

3. Iloka3ate, 4TO U3 NOIYYEHHOTO PACHIMPEHHOTO
MHO€ECTBa MOCBIIOK JJOTMUYECKH CIIeIyeT MPOTUBOPEUHE
(manpumep, (R A —R)).

4. Ha ocHOBaHMHM 3aKOHA MCKJIFOUCHHOTO TPETHEro CcAeIaTh
BBIBOJI 00 UCTUHHOCTH MCXOJIHOTO TE3HCA.

OtBer: 1,2,3,4

[TosicHenue: DTO KaHOHWYECKAs CTPYKTypa
J0Ka3aTenbCTBa OT MpoTUBHOTO (reductio ad absurdum).
CHayvaJia MBI ITpeIIoJIaraeM MPOTHBHOE TOMY, YTO XOTUM
noka3ath (1). 3atrem paboTaem ¢ ITUM MPEANOTOKEHUEM
KaK ¢ HOBOM nochlIkoil (2). Jlornueckuii aHanu3 10JIKeH
MPUBECTU K TOTUYECKOMY TYMHKY — MPOTUBOPEUHIO, YTO
03HAYaeT HECOBMECTHOCTh HAIIETO MPEITIOI0KEHUS C
UCXOAHBIMU aKcuoMamu/mockikamMu (3). [Tockonbky
CUCTEMa MOCHIJIOK CYUTACTCS HEITPOTHBOPEUUBOA,
JIOKHBIM JTOJKHO OBITH HaIllle TIPEION0KEHNE,
CJIEIOBATENbHO, UCTUHEH UCXOIHBIN Te3uc (4).

3aganue 1.5

Y CcTaHOBHTE COOTBETCTBUE MEKIY TMTOHITHEM U €0
OTIpeICTICHUEM HITH KITFOYEBBIM CBOMCTBOM.

Crnucok 1 (ITonsitus):
1. TaBTonorus




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

2. I[IpotuBopeune
3. Bemonaaumas hopmyna
4, Jlornueckoe cienoanue (B noruuecku cnenyet us3 A)

Crucok 2 (Onpenencuus/CBONCTBA):

a) ®opmyna, koTopas npuHuMaeT 3HaueHue «MCTUHA»
IIPU BCEX BO3MOXKHBIX 3HAYCHUSAX BXOJAIINUX B HEE
NEPEMEHHBIX.

0) ®opmyna, KOTopas SABJISIETCS JIOKHOM MPU BCEX
BO3MOYKHBIX 3HAUEHMSIX BXOSAIINX B HEE IEPEMEHHBIX.
B) ®opmyina, 11 KOTOPOil CyliecTBYeT XOTs Obl OAUH
Ha0Op 3HaUEHUN EPEMEHHBIX, IPU KOTOPOM OHA
npunumMaet 3HadeHue «M1CTHUHA».

r) ®opmyna A — B sBiseTCs] TABTOJIOTHEH.

OtBer: la, 20, 3B, 41

3ananue 1.6
YcTaHOBHTE COOTBETCTBUE MEXKIY BUIOM JTOKA3aTEIbCTBA
U €ro OMUCAHUEM.

Crnucok 1 (Bun nokasarenscTBa):

1. ITpsimoe noKa3aTenbCTBO

2. Jloka3aTenbCTBO OT IPOTUBHOTO
3. Jloka3aTenbCTBO KOHTPAO3ULIHeEn

Crnucok 2 (Onucanwue):

a) JlokazaTenbCcTBO TOTO, UTO U3 MPEAOI0KEHUS 00
OTPULIAHUH JTOKA3bIBAEMOT'0 YTBEPKIEHUS BBITEKAET
MIPOTHUBOPEYHE.




Tema Kon u ¢popmymposka NHaukaTopbl J0CTHKEHHS KOMIIETEHIUH Tect o Teme
KOMIEeTeHIIMH

0) [TocnenoBarenbHOE BHIBEICHUE TE3MCA U3 JAHHBIX
IIOCBUIOK M paHee JOKAa3aHHBIX TEOPEM 110 IIPaBUJIaM
BBIBOJA.
B) JlokazarenbcTBO UMIIUKAMK (A — B) myrem
JI0Ka3aTesIbCTBa PaBHOCUIIbHOM el umruinkanuu (—B —
—A).
OtBert: 10, 2a, 3B

Tema 2 YK-1 Crocoben YK-1.1. 3aganue 2.1

Jloruka OCYIIECTBIISTD TOHCK, Pacrnionoxxure »Tansl anropuTMa npuBeAeHust GopMyIbl

. 3HaTh, KaK OCYIIECTBISATD TIOHCK, N .
IpeUKaToB KPUTUYECKUU aHANIU3 U JIOTUKH MPEMKATOB K MPEIBAPEHHON HOpMaIbHOU opme

cuHTe3 nH(popManuy,
MPUMEHSTh CHCTEMHBIH
MOJXOJ ATIsl pEeIIeHHUs
MOCTaBJICHHBIX 3124

OIIK-1 Cnocoben
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC
00IIIeHKEHEPHBIC
3HAHUS, METOIBI
MaTeMaTHYECKOr0
aHajau3a u
MOJICTTUPOBAHHS,
TEOPETUYECKOI'0 U
JKCIIEPUMEHTAIBHOI'O
HCCJIEI0BaHMNS B
podeCCHOHATBEHOM
JIeATCILHOCTH

KPUTUYECKUH aHAIN3 ¥ CUHTE3 HH(POPMALIH,
INPUMEHSTh CHCTEMHBIH NOAXO[ IS PELICHUS
MIOCTaBJICHHBIX 33134

HOIIK-1.1.
3HaTh OCHOBbI MAaTeMaTHKH, (DU3MKH,
BBIYMCIIUTEIHHOM TEXHUKH

MIpOrpaMMHUpPOBaHUs Ha 6a30BOM YPOBHE.

(ITH®) B npaBHUIBHOM JIOTHYECKOM IOPSIIKE.

1. UckiitounTh JOrMYECKUE CBA3KU SKBUBAJICHTHOCTH (<)
Y UMIUIMKAIMK (—), BBIPa3UB UX Yepe3 KOHBIOHKIINIO,
JU3BIOHKIMIO U OTPULIAHUE.

2. Buectu oTpunianue BHyTpb (pOPMYJIbl, UCIIOIB3YS
3aKOHBI e MopraHa 1 3aKOHbI /1151 KBAHTOPOB, TaK YTOOBI
OTPHULIAHUS OTHOCUJIUCH TOJIBKO K aTOMapHbIM (popmyiam.
3. BelHECTH KBaHTOPHI B HAa4ano GOpMyIIbl,
MIepEeUMEHOBBIBas PU HEOOXOJMMOCTH CBSI3aHHBIE
nepeMeHHbIe, 4TOObI N30€KaTh KOJUIU3UNA UMEH.

4. TIpu HEOOXOIUMOCTH MPOBECTH MUHUMH3AITUIO
nosipopMys B MaTpulie (4actu GopMyIibl 6€3 KBaHTOPOB) C
HCIIOJIb30BaHNEM PABHOCUIIBHOCTEH JTIOTUKH
BbICKa3bIBaHUI.

Otset: 1,2,4,3

[Tosicuenne: Anroputm npuseaennd k [TH® (x sugy Q1x1
Q2x2 ... Qnxn M, rne Qi — KBaHTOPBL, a M —




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

OeckBaHTOpHAs MaTpuiia) crporo hopmanuzoBad. CHadana
HEOOXO0IMMO MOJIYYUTh (OPMYITy, COAEPIKALLYIO TOJIBKO
6a3oBbie cBs3kH (1). 3aTeM HEOOXOAUMO «IIPOTOIKHYThY
OTPHUIIAHUS JI0 aTOMapHBIX (POPMYIT, YTOOBI HAJ HUMU
CTOSUIM TOJIBKO KBAHTOPBI MJIM JIOTUYECKHE CBS3KH, a HE
otrpunanus (2). [Tocne 3Toro noae3Ho ynpocTUTbh MaTPUILY
(4), yTo oOneruuT nanbHeMmye npeodpazopanus. 1
TOJILKO Ha MOCJeIHEM 3Tare, KOTJa MaTpulla TOTOBa, BCe
KBAHTOPHI TIOCJICIOBATEIIEHO BRIHOCATCS B ipedukc (3).

3aganmue 2.2

YcTaHoBHTE MPABUIIBHYIO TOCIIEI0BATEILHOCTD 1Iar0B
npu (popmanuzanuy yTBEpKIECHUS HA €CTECTBEHHOM SI3bIKE
B S3BIK JIOTUKHU IIPEIUKATOR.

1. Onpenenuts NpeaMETHYI0 001acTh (YHUBEPCYM
paccyXJIeHHi).

2. Belienuts 35eMeHTapHble CBOMCTBA MPEAMETOB U
OTHOIIECHHS MEX]Ty HUIMH, BBECTH ISl HUX MPEAUKATHBIC
CHUMBOJIBI.

3. OnpenenuTh JOTUYECKYIO CTPYKTYPY YTBEPKIECHUS
(KBAHTOPBI U JTIOTMYECKHE CBSA3KH).

4. 3anucatb popMaIbHOE BRIPAXKEHNE, CHHTAKCHUECKH
COOTBETCTBYIOIIEE CTPYKTYpE, ONIpe/IeIeHHON Ha mare 3,
WCTIOJB3Ysl BBEJACHHBIC CUMBOJIBI.

Otser: 1,2,3,4

[Tosicuenue: DTo metomonorus popmanuzamnuu. CHavaia
HE00XO0AMMO YETKO OYEPTHUTh I'PAHHIIBI PACCMOTPEHUS —
yHuBepcyM (1) (Hanpumep, «Bce JII0IN», «BCE




Tema Kon u ¢popmymposka NHaukaTopbl J0CTHKEHHS KOMIIETEHIUH Tect o Teme
KOMIIeTEHIIM U

HaTypaJbHBIC YHCIIA»). 3aTeM BHYTPH 3TON 00JIaCTH
BBIJICJIAIOTCS KITFOUEBbI€ IPU3HAKYU U OTHOLIEHUS, KOTOpBIE
CTaHyT npeaukaramu (2) (Hanpumep, U(x): «x —
yenoBek», JI(X, y): «x moout y»). [Tocie storo
aHAJIM3UPYETCS caMa JIOTHKA BbICKA3bIBAHUS: KaKue
KBaHTOPBI UCIIOJIB3YIOTCS («BCE», «CYILECTBYET»), KaK
cBs3aHbl ero yacty (3) (Hanpumep, «lis BCakoro x
CYIIECTBYET y TaKoM, uTo...»). Y HakoHel], Bce
KOMIIOHEHTHI COOMPAIOTCS B KOPPEKTHYIO hopMyiry (4).

3ananmne 2.3

Y cTaHOBUTE COOTBETCTBUE MEKY TUIIOM KBAaHTOpA MU
€ro KOMOMHalKEeN U ero CMBICJIOBOM MHTEpPIIpETallMEN Ha
€CTECTBECHHOM SI3bIKE.

Crnucok 1 (Tum kBaHTOpA):
1. vx 3y P(x, y)
2.3y VX P(X, y)
3. AX VY P(x,Yy)
4. VX VY P(X,y)

Crnucok 2 (MuTepnperanus):

a) Cy1ecTByeT Takoil y, KOTOpbI HAXOIUTCS B
oTHoleHnu P ko BceM X.

6) Jlnst kaxxaoro X Haiercst cBoi y (BO3MOXKHO, pa3HbIN
JUTSL pa3HBIX X ), TAKOW YTO BBITIONMHSETCS P(X, y).

B) Bce co Bcemu HaxonsaTCs B OTHOIIEHHH P.

r) CymecTByeT Takou X, KOTOPBIM HAXOAUTCS B
oTHoweHuu P ko BceM y.

OtBert: 10, 2a, 31, 4B




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

3amanue 2.4
YcTaHOBUTE COOTBETCTBUE MEXIY KilaccupuKamue
MpeANKaTa u ero onpeieICHUEM.

Crmucok 1 (Knaccudukarus):

1. ToX/1€CTBEHHO UCTUHHBIN MTPEIUKAT

2. To1eCTBEHHO JIOXKHBIN ITpeIuKaT

3. BoInoaHUMBIH (OITPOBEPIKUMBIN ) TIpEeIUKAT
4. PaBHOCHJIbHBIE TIPEUKATHI

Crucok 2 (Onpenenenue):

a) [Ipenukar, MHOYKECTBO UCTUHHOCTH KOTOPOTO
COBIAJAET CO BCEH MpPeaIMETHOMN 00JaCThIO.

0) [Ipenukar, MHOKECTBO UCTUHHOCTH KOTOPOTO MYCTO.
B) [Ipeankar, MHOXKECTBO HICTUHHOCTH KOTOPOT'O HEIYCTO,
HO HE COBIAJIaeT CO BCEl MpeaIMETHON 001acThIO.

r) [Ipenukarsl, UMerOIIKE OJTHO U TO K€ MHOKECTBO
UCTUHHOCTH Ha 3a/IaHHOM MPEeIMETHOM 00acTu.

OtBer: la, 20, 3B, 41

3ananme 2.5

Kak naszpiBaercs hopma J0TUKH MPEIUKATOB, B KOTOPOH
3aIPELEHO UCII0JIB30BaTh KBAHTOPHI 110 IIPEAUKATHBIM
WM QYHKIIMOHAJIBHBIM CUMBOJIaM, a IpeIMeTHas 001acTh
MIPENIoIIaracTcs HeMmycTon?

1. Jloruka BTOporo nopsiaka
2. Ucuucnenue BuICKa3bIBAaHUI




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

3. Jloruka nepBoro nopsiaka (MCYUCICHUE MPEIUKATOB
MEPBOTO MOPSAIKA)
4. MopnanbHas JJIOruKa

OrtserT: 3

[losicHenue:

3 (BepHo): D10 TOUHOE OIpeesIeHUe KIIACCUYECKON
JIOTUIKH IICPBOro mnmopdaka. KB&HTOpI)I MOT'YT CBA3bIBATb
TOJILKO IIPEIMETHBIE IEPEMEHHbIE, HO HE IIEPEMEHHBIE,
o003Havaromye CBOUCTBA (PEANKAThl) WK (YHKIHA. DTO
HauOoJiee U3ydyeHHas U MIMPOKO IpUMEHseMas B
MaTeMaTHKe U KOMIBIOTEPHBIX HayKax (popMaibHast
cucrema.

3ananmue 2.6
UTo U3 NepeynCIIEHHOTO SIBISIETCS aTOMAapHOMA
(armeMeHTapHO#) POpMYIION JIOTUKH MPETUKATOB?

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 (BepHno): Atomapnas ¢opmyna — 310 popmyna, He
coJiepKaias IOTHUeCKUX CBA30K U KBAaHTOPOB. ~R(a, b)
(hopMabHO SBIISIETCS OTPUIIAHHEM aTOMAapHOM (popMyIIbl




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

R(a, b). OnHako B CTPOTOM CHHTAKCHYECKOM OIPEIACTICHUN
aToMapHbie (OPMYIIbI YACTO BKIIIOYAIOT B C€0S U UX
OTPUIAHUS KaK MpocTeiime GOpMyIIbl, He Pa3I0KIMbIS
Ha OoJiee MeJKHE NMPeAUKATHbIE KOMIIOHEHTHI C TOMOIIIbIO
CBSI30K —, V, A, <> win kBaHTOpoB. Cpeir BApUaHTOB 3TO
npocTeiiias KOHCTPYKIUs. bonee KoppeKTHO ObLIO ObI
ckazatb R(a, b), HO B IpeyI0KEHHBIX BapuaHTaX TOJIbKO
—R(a, b) 6mmke Bcero K aTOMapHOCTH, TaK KaK BapHAHThI
1, 2, 4 aBHO coAep KaT CBSI3KH WM KBAaHTOPHI.

Tema 3
Bbynessl
¢dhyHKIMU.

YK-1 Cnocoben
OCYIIECTBIISATH MOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 HH(popManuy,
NPUMEHSTh CHCTEMHBIH
MOJXOJ TSl peIeHHUS
MOCTaBJICHHBIX 33/1a4

OIIK-1 Cnocoben
HpI/IMeHHTL
eCTeCTBeHHOHay‘IHLIe n
OOIIeHHKEHEPHBIC
3HAHHUS, METOIBI
MaTeMaTHYECKOrO
aHanm3a u
MOJICJIMPOBAHMS,
TEOPETUYECKOI'0 U
SKCHepHMeHTa.HI)HOI‘O
HCCIICAOBAHUS B

YK-1.1.

3HaTh, KaK OCYILECTBISATh OUCK,
KPUTHYCCKUN aHAJIU3 U CUHTE3 UH(POPMAIIHH,
MIPUMEHSATh CUCTEMHBIN MOJIXO/ IJIs1 PELIEHUS
MOCTaBJICHHBIX 3a]1a4

HNOIIK-1.1.
busuky, TEXHUKU
MIpOrpaMMHUpPOBaHUs Ha 6a30BOM YPOBHE.

3HaTh OCHOBEI

BBEIYUCIIUTEILHON

MaTeMaTHKH,

u

3amanme 3.1

Y CTaHOBHTE COOTBETCTBUE MEKIY KIIACCOM OYJIEBBIX
¢bynkuit o [locty u mpumepom QyHKIHH, UISI KOTOPOM
JTAHHBIN KJIACC SABJISIETCSA XapaKTEPHBIM.

Crnucok 1 (Knacc):

1. To (coxpaHstomIre HOJIb)

2. T1 (coxpaHsoIKe eANHNILY)
3. S (caMOBOICTBEHHBIE)

4. M (MOHOTOHHBIE)

Crnucok 2 (OyHKIMS):

a) fix,y)=xV -y
0) f2(x) = —x

B) i3(X,y) =X A~y
r) faX, y) =X Ay

OtBerT: 1B, 2a, 30, 41

3aganue 3.2




Tema Kon u ¢popmymposka NHaukaTopbl J0CTHKEHHS KOMIIETEHIUH Tect o Teme
KOMIEeTeHIIMH
npodecCHOHATEHON Bormpoc: YcranoBute cooTBeTCTBHE MEXKY OyneBOi
JeSATEIbHOCTH (yHKIIMEI/KOHCTaHTOM U ee IPEICTaBICHUEM B BUJIE

noanHoMma JKerajikuHa.

Crucok 1 (OyHKHA):

1. KoubroHknus (X A'Y)

2. Iu3broHKIHS (X V'Y)

3. Uckmouaroree MU (x @ y)
4. Koncranra 1

Crnucok 2 (ITonunom XKerankuna):
aA)x PyPxy

0) xy

B) |

Nx®y

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

3ananue 3.3
Uro npencrasnsger co0oit monmuHoM JKerankuHa I
OyneBoi pyHKUIMN?

1. [IpencraBnenue Gpynkuuu B Bujge CAHD.

2. [IpencraBnenne GyHKIUU B BUI€ CYMMBI IO MOJYJIIO 2
3JIEMEHTaPHBIX KOHBIOHKIIH.

3. IlpeacraBienue GyHKLIUU B BUJIE IPOU3BEICHHS
JJIEMEHTAPHBIX TU3BIOHKIIHI.

4. VHUKaIBHYIO TaOJIUIly HCTUHHOCTH (DYHKITHH.

OtBeT: 2




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

Iloscuenue:

2 (Bepno): D10 TOUHOE ONpeeIeHUE NOJNHOMA
XKerankuna: f(x1,...,xn) =a0 @ al*x1 & ... @ an*xn P
al2*x1x2 @ ..., rae ko3hHULIHUEHTHI a IPUHAICKAT
{0,1}, a cnosxkenune — o moayino 2 (XOR).

3ananue 3.4

Teopewma Ilocta naer:

1. HeoOxonuMoe U 10CTaTOYHOE YCIOBUE MUHUMAIIbHOCTH
OyneBoi (GyHKIUU.

2. HeoOxo1ruMoe 1 0CTaTOYHOE YCIIOBUE JIMHEHHOCTH
OyneBoi (HyHKIUU.

3. HeoOxoauMoe 1 JO0CTaTOYHOE yCIOBHE MOJHOTHI
CHCTEMbI OYJEBbIX (QYHKIIMH.

4. Crtoco0 mocTpoeHus TaOIHIIbl UICTUHHOCTH TI0
IPOM3BOJILHOM GopmyIie.

OtBeT: 3

[Tosicuenue:

3 (Bepno): Kputepuii [locta — 310 hyHaameHTanbHas
TeopemMa, KOTopas TJIaCUT, YTO cucTemMa OyneBbIX (pyHKIUH
TTOJTHA TOT/Ia U TOJBKO TOT/Ia, KOTJ]a OHA HE COACPIKUTCS
L[EJTMKOM HU B OJTHOM M3 IISITH 3aMKHYTHIX Kiaccos (T 0,
T 1,S,M,L).

3ananme 3.5
CKOJIBKO CYIIECTBYET JIMHEHHBIX OyNeBbIX (YHKIUN OT n
nepemeHHbIX? (JIunelinas QyHKIus — 310 QyHKIMS,




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

npecTaBuMas B BUje moanHoMa JKerajaknHa CTeIeH: He
BhIIIIE 1).

Otser: 2"\(n+1)

[Mosicenue: JlnneriHas GyHKIHS OT N IIEPEMEHHBIX HMEET
Bun: f(x1, ..., xn) = a0 @ al*x1 @ a2*x2 P ... @ an*xn,
rae Kaxasid ko duiuent a_i (i=0..n) MoxkeT ObITh 1160
0, mu6o 1. Beero koaddurmento n+1. Kaxapiii
HE3aBUCHMO BBIOMPACTCS IBYMSI CIIOCOOAMHU.
CrnenoBarenbHO, 00I11€€ YUCIIO PAa3IUYHbIX JTUHEHHBIX
¢dbynkuit paBao 2 (n+1).

3aganue 3.6
HazoBute nBa (11100bIX) U3 MATH 3aMKHYTBIX KJIaccOB
(xnaccos Iocra), GuUrypupyrommx B KpUTEpUU MOJTHOTHI.

OTgerT (B KauecTBE OTBETA MPUHUMAETCS OJIUH WU
HECKOJIbKO yKa3aHHbIX naiee orBetoB): T 0, T_1, S, M, L
— KJIacC JIMHEHHBIX (QYyHKIHH.

[Tosicuenue: CornacHo teopeme Ilocra o nonHoTe,
cuctema OyneBbIX (QYHKIUHN SBJISETCS MONHOM (00pa3yeT
6a3uc) Toraa 1 TOJIBKO TOT/IA, KOT/Ia OHA HE COJIEPIKUTCS
LEJIMKOM HHA B OAHOM M3 3THUX ITATH 3aMKHYTBIX
(IpenrnoaHbIX) KJIaccoB. YKa3aHUe JIIOOBIX IBYX
KOPPEKTHBIX Ha3BaHUH KJIACCOB SBIISIETCS BCPHBIM
OTBETOM.

Tema 4
Teopus
AITOPUTMOB

YK-1 Criocoben
OCYIIECTBIISTH MOUCK,
KPUTUYCCKUN aHAIN3 U

YK-1.1. 3nHarb, KaK OCYIIECTBIISATH IOUCK,
KPUTUYECKUH aHAIN3 U CUHTE3 HHPOPMAIIH,

Saganue 4.1




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

cuHTe3 HH(popMaIuy,
MPUMEHSITh CHCTEMHBIH
MOJIXOJT ISl PEIICHUS
MOCTaBJICHHBIX 33]1a4

OIIK-1 Crioco6en
NPUMEHSTh
€CTECTBCHHOHAYYHBIC U
oO0IIenH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTHYECKOTO
aHaJIM3a u
MO/JICITUPOBAHHS,
TEOPETUIECKOTO U
IKCTIEPUMEHTATIHLHOTO
UCCIICIOBAHUS B
poheCCUOHATBHOMN
JIeSITeIbHOCTH

MIPUMEHSTH CUCTEMHBIN ITOAXO. TSI PEIICHIS
IMOCTaBJIECHHBIX 3aa4

HOIIK-1.1.
3HaTh  OCHOBBHI ~ MaTeMaTHKH,  (H3HKH,
BBIYMCITATEIHHOM TEXHUKH u

IPOrpaMMHUPOBaHUs Ha 0a30BOM YPOBHE.

JesITeIbHOCTH Ha 0a30BOM YpPOBHE

Kaxkue u3 crienyromux yrBepKIeHHUM SIBIASIOTCS
KOPPEKTHBIMH (POPMYITHPOBKAMU WIIH CIIEICTBUIMU
Tesuca Trropunra (Te3zuca Yepua-Trropunra)?

1. JIroGast pyHKIMS, BEIYUCTIMAS] HA COBPEMEHHOM
KOMIBIOTEpE ¢ OECKOHEYHO! MaMSThIO, BEIUUCIMMA IO
TrropuHrY.

2. Besikuit anropuT™M MOXKET ObITh pEalii30BaH B BUJIE
IIpOrpamMMmBel JUIsl HEKOTOPOM MalIuHbl ThIOpHUHTa.

3. Knacc ¢pyHKkumii, BBIMUCIUMBIX 110 THIOPUHTY, CTPOTO
IIMpE KJIACCa YACTUYHO PEKYPCUBHBIX ()YHKIIHH.

4. Jlro6ast MHTYUTHUBHO BbIYKCTMMAs (QITOPUTMUYECKU
pazpemrmas) QyHKIUS SBJISCTCS YaCTUYHO PEKYPCUBHON
¢dbyHKIMEHN 1 BeIYMCIUMA Ha MaltnHe ThlopuHra.

Otser: 1,2, 4

[TosicHeHue:

1 (BepHo): D10 071HA U3 COBPEMEHHBIX MHTEPIPETALUI
te3uca. MammHa TeropuHTa CIIy’KUT 3TaJJOHOM
BbIUMCIUMOCTHU. Ecnu 3aaua NpUHIKIIMANBHO pa3peninma
Ha UJI€aIM3UPOBAHHOM KOMITBIOTEPE C HEOTPAHUYEHHBIMU
pecypcamu, TO oHa pa3pemnma U Ha MT.

2 (Bepno): 9to aapo Te3zuca TrropuHra —
OTO/IECTBJICHHE UHTYUTUBHOTO MOHSTHSI «aJITOPUTM) C
(opMabHBIM OHSATHEM «MalIHA ThIOpUHTaY.

4 (BepHo): D10 1 ecTh KOMOMHHPOBaHHAS POPMYITUPOBKA
Tesuca Uepua u Tesuca Treropunra. «IHTYyUTUBHO
BBIUKCIIAMAs)) YKBUBAJICHTHA «BbIYMCIUMON HAa MT» n
«ABJIAIOIIENCS YACTUYHO PEKYPCUBHOMY.




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

3ananmue 4.2

Kaxkue u3 ciieyroniux cBOMCTB BXOJIAT B OOIICTPUHSATHIN
Ha0Op XapaKTepHBIX YepT (CBOMCTB) anroputma?

1. luckpeTHOCTH (MOLIaroBOCTb)

2. CiiyqaiiHOCTb (BEpOATHOCTHOCTD)

3. Pe3ynbTaTuBHOCTH (CIIOCOOHOCTH MPUBOIUTH K
pe3ysbTaTy 3a KOHEYHOE YUCIIO [IAroB)

4. HenetepMUHUPOBAHHOCTH (BO3MOKHOCTH HECKOJIBKUX
JIOTTYCTUMBIX CJICTYIOITUX I11aroB)

Otsert: 1, 3

[losicHenue:

1 (BepHo): JIMCKPETHOCTh — MPOILIECC PEIICHHs pa3OoUT Ha
OTJICNTbHBIE, dJICMCHTAPHBIC IIIaTH.

3 (BepHo): Pe3yapTaTHBHOCTH — AJTOPUTM JOJDKCH
3aBepiiath pabOTy W BBIIABATh PE3yJbTAT 32 KOHEUHOE
BpeMsl [l TFOOBIX JOMYCTUMBIX UCXOTHBIX TaHHBIX.

3ananmue 4.3
B 4em 3akirogaercsi OCHOBHasl MPUYMHA HEOOXOTUMOCTH
yTO4YHEHHUsI ((hopMaIn3alun) MOHATHUS «AITOPUTM»?

1. 1n1g 00y4eHus nporpaMMHUpPOBAHHUIO.

2. J171s1 BO3MOXHOCTH MaTEMATUYECKOTO J10Ka3aTEIbCTBA
HEepa3pelnMOCTH KaKuX-I100 3aad.

3. I yBEJIMYEHHS] CKOPOCTH BBITIOJHEHMSI AITOPUTMOB Ha
OBM.

4. J1ns co3naHusl YHUBEPCAIBHOTO SI3bIKA
MIPOrpaMMHUPOBAHUSL.




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

OtBeT: 2

[Tosicuenue:

2 (Bepno): D10 kitoueBasi MCTOPUUYECKAS U JIOTUUECKAsT
npuuuHa. UToObl JOKa3aTh, YTO KaKasi-TO 3a7a4ya He UMEeT
ITOPUTMA PEIICHHS], HEOOXOIUMO CTPOTO OMPEICIUTH,
YTO Takoe anroput™. lMHade yTBepkIeHHUE «aaropuT™Ma He
cymiecTByeT» OyaeT 6eccmbicieHHbIM. Dopmanu3anus
(MT, pexypcuBHbIe (DYHKIIUHN) MTO3BOJMIIA CTPOTO JA0KA3aTh
HEPa3peIIMMOCTh TPOOJIEMbI OCTAHOBA, JICCATON
npoGaemsl ['unsOepra u ap.

3ananue 4.4

Yewm mammna TeropuHra NpUHIANAAIBHO OTINYAETCS OT
pEaJIbHOTO COBPEMEHHOI'0 KOMIIBIOTEPA C TOYKH 3PEHUS
6a30Boil Mozienu?

1. Mammna TrlopuHra UCHOIb3YeT JBOMYHBIN angaBuT, a
KOMIIBIOTEP — HET.

2.V mammnsl TeropuHra 0eckoHe4Has 1Mo 00bEMY
BHEILIHSAS NaMATh (JIEHTA), a TaMATh KOMIIbIOTEpa KOHEUHa.
3. MamuHa ThIOpHUHTa MOKET BBIIOIHSTH TOJIBKO
apu(pMeTHYECKHe ONepalty.

4. Y mamnHbl ThrOprHTa HET ONEPAIMOHHON CHCTEMBI.

OtBerT: 2
Tlosacuenue:

2 (Bepno): D10 KIt0OUEBOE MPUHIUIIUATIBLHOE TONYILICHHUE
Mozenn. KOHeUHOCTh maMsITH peaIbHOTO KOMITBIOTEpa —




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

910 (hu3mueckoe orpannyeHue. beckoneunast neata MT —
3TO MaTeMaTHuyecKas adCTpakuus, HeoOXoaumast 11
paccMOTpeHHs 3a]1a4 CO CKOJIb YTOAHO OOJIbIINMU
BXOJIHBIMU JJAHHBIMM U JUIS1 I0KA3aTEIbCTBA
(byHIaMeHTaIBbHBIX TeopeM. Bee ocranbHbie pa3nnius —
TEXHUYECKHUE.

3apanue 4.5

HazoBute Tpu 00s3aTeIbHBIX KOMIIOHEHTA, U3 KOTOPBIX
cocTouT (hopMaTbHOE OMTUCAHKE IETCPMUHUPOBAHHON
MaIuHbl ThIOpHHTa.

OTBer (B KauecTBe OTBETA NPUHUMAETCS OAMH WU
HECKOJIBKO YKa3aHHBIX Jjajiee 0TBEeTOB): KoHeuHbIi
asihaBUT JIEHTHI (BKJItOYast mycToi cumBo), Koneunoe
MHO>KECTBO COCTOSIHUM YIPaBIISIOLIEr0 YCTPOHCTBA
(BKITIOUAs HAYAJIBHOE U 3aKJIIOYUTENbHOE), DYHKIUS
nepexo10B (mporpaMma), 3a1aroliasi IeMCTBUS Ha KaXKIOM
miare.

(Taxxe MoryT mpUHUMATHCS: OECKOHEYHAsi B 00€ CTOPOHBI
JIEHTa, CYMTHIBAOIE-3aTMChIBAIOIAS TOJIOBKA)

[Tosicuenue: ®opmanbHO, JETEPMUHUPOBAHHAS MaIIHA
Trropunra 3amgaercs kak koptexx M = (Q, I, X, 6, q0, B, F),
rae Q — KOHEYHOE MHOXECTBO COCTOSHUH, [T —
KOHEUHBIH andaBuT neHThl, X € I' — BXoAHOI andasur, o:
QxI' > QxTI x {L, R} — dynkuus nepexomos, q0 € Q
— HavalbHOe cocTosiHue, B € I' — mycroii cumBoi, F € Q
— MHOJKECTBO 3aKIIOYUTENbHBIX COCTOSHMM. Tpu




Tema

Kon u ¢popmymposka
KOMIIeTeHIIMH

I/IHIII/IKaTOI)bI AOCTHXKCHHUS KOMIICTCHIINH

TecT mo Teme

KIIF0OUEBBIX KoMmoHeHTa — 310 Q, [ u 6. Ykazanue 3Tux
TPEX 3JEMEHTOB SIBJISIETCA BEPHBIM OTBETOM.

3aganue 4.6

Kaxk Ha3piBaeTcs runoresa (HeJJ0Ka3yeMbIi B paMKax
TEOPHUU TE3UC), YTBEPIKAAOIIAs, UTO Ki1acc QyHKIUH,
BBIYMCIIMMBIX Ha MallnHe ThrOpHHTa, COBNAJAET C
KJIACCOM MHTYUTHUBHO BBIUYMCIUMBIX aJITOPUTMUUYECKUX

byHKIMI?
Otset: Tesuc Triopunra (unu Teszuc Yepua-Toiopunra).

[Mosicaenwne: D10 neHTpanbHast Grtocodeko-
MaTeMaTH4yecKasi THIoTe3a Teopuu alropurMoB. OHa He
SIBIISIETCSI TEOPEMOH, TaK KaK CBS3BIBAET (hOpMaAIbHOE
MaTeMaTHYeCKOe MOHATHE («BBIYUCIUMOCTD IO
TeropuHTY») ¢ HEPOPMATBEHBIM, HHTYUTHBHBIM TIOHSATHEM
(«anropuTMUYECKas BBIYUCIUMOCTEY). E€ Henmb3s
JI0Ka3aTh, HO €€ MPaBIOMIOT00HOCTh IOJATBEPIKIACTCS TEM,
YTO BCE MPEJIOKEHHbIE HE3aBUCUMO (hOpMalbHbIE
oTpezieNIeHUs] BBIUMCIUMOCTH (PEKYPCUBHBIE (PYHKIIMU
Yepua, A-ucunciaeHrne, HOpMalbHbIe aIrOpUTMbI MapKoBa)
OKa3aJIMCh SKBUBAJICHTHBI MOJIeNN ThIOpUHTA.

Kpumepuu OUeHUBAHUA Mecmoe6ozo 3a0aHuA:

Ounenka Kpurtepun onenuBanuns
OTJINYHO oT 90 10 100 % npaBUILHO BHINOJHEHHBIX 3a/1aHUN
XO0pPO1IOo oT 70 10 89 % npaBUJIbHO BBIIIOJHEHHBIX 3aJaHUN
YA0OBJIETBOPUTEJIbLHO ot 50 110 69 % npaBUILHO BHITIOJHEHHBIX 3aaHUI
Hey/10BJIeTBOpHUTEJIbHO | MeHee 50 % NpaBUIbHO BHIIOJHEHHBIX 3aJaHUN




4.2 THIIOBBIE TIPAKTUYECKUE 3AJIAHUA
[IpakTrdeckne 3aaaHusl JODKHBI OTPaXKaTh yMEHHE 00y4aroIIerocsi NPUMEHATh OCBAaMBAaEMYI0 KOMIIETCHIIMIO B IPAKTHYECKUX CUTYalUsIX U IPU PELICHUN
IPOU3BOACTBEHHBIX 33a4.

Tema Konx u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIETeHIIUH JAOCTHKEHHU S
KOMIIETCHIUH
Tema 1 Jloruka YK-1 Crocoben NYK-1.2. VmeTh ananue 1.1
o JlaHsbl 1Be (HOPMYJIbI JIOTHKHU BHICKA3bIBAHUM:
BBICKA3bIBaHUU. OCYILIECTBJIATH MOUCK, KJIACCU(UITPOBATH

KPUTUYECKUN aHAIU3 U
cuHTe3 nH(popManuy,
MPUMEHSATh CUCTEMHBIH
MOIXOJ U1l pEIIEeHUs
MOCTaBIICHHBIX 33724

OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBCHHOHAYYHBIC U
oO0IIenHKEHEPHbIE 3HAHUS,
METOAbI MATEMATUYECCKOT'O
aHaJM3a U MOJICIIUPOBAHUS,
TEOPETUYECKOTO U
3KCIICPUMEHTAIBHOIO
HCCJIEI0OBAaHHNS B
npodecCHOHANTEHON
JIEATENLHOCTH

(akThl, HHTEPIPETALINH,
OLICHKH B OTKPBITBIX U
CHEeUATN3UPOBAHHBIX
MCTOYHMKAX MH(POPMAIHH

HNOIIK-1.2.
NPUMEHSTH
€CTCCTBCHHOHAYYHBIE U
oOIIenmKeHepHbIC 3HAHUS,
METOJIbl MaTeMaTHYECKOTO
aHanu3a 17§
MO/JICJINPOBAHUS,
TEOPETHYECKOTO "
9KCIIEPUMEHTAITLHOTO
UCCIIEeJOBaHUS B
npodeccrnoHabHOM
JEATeTLHOCTH

VYMmeTn

F=(A—B)A(-BVC)
G=—-AvVC
1. Ilposepsbre, siBisttotcs Jii popmystsl F u G paBHOCHIBHBIME, HCTIOJB3YS TAOIHILY HCTHHHOCTH.

2. Eciu oHM He paBHOCHIIBHBI, IIOCTPOMTE U1t HopMyJibl F KOHBIOHKTHBHYIO HOPMAJIbHYIO
tbopmy (KHD).

DTaJIOHHOE PelleHuE:
Yacts 1. [IpoBepka paBHOCUIIBHOCTH.
MocTpomm o6Lyto Tabnuuy uctuHHocTn ansa F u G.

A B C A [B BvC [F=(A-BA(-BvC) [A |G=-AvC [CoBnaneHne?
o b p f | [ 1 T Oa

o b L f | [ 1 T Oa

o L p £ o P 0 T Her

o L L o [ 1 T Na

T o P p Rk 0 o 0 Oa

T b b [ [ 0 o [ Het

T L g o [ 0 o P Oa

R (T R R VR 1 o It Oa

BeBoxa: Ha nabopax (A=0, B=1, C=0) u (A=1, B=0, C=1) 3nauenus F u G pasmiunsl. CejoBaTensHo,
¢dopmynst F nu G HE paBHOCHITBHEL
Yacrs 2. [Toctpoerne KH® mnst popmyist F.
Hcnons3yeM paBHOCUIIBHBIC IPEOOPA30BAHUSL.
1. HUckiarounm ummkanuo: A — B=—A vV B.
F=(—AVB)A(BVC).




Tema

Kon n popmyanposka
KOMIIETeHIMH

NuaukaTopsl
HOCTHKEHHSA
KOMIIeTEHIIMH

3aganus K NpaKTHYECKOMY 3aHSITHIO

2. Ilomyuennas dopmyia yxe sSBISIeTCS KOHBIOHKINEH TU3BIOHKIUN (dIeMEHTapHBIX
Iu3bIOHKINI). Kaxas ckoOka CofepKUT IUTepalibl, H HepeMeHHbIe He TOBTOPSIOTCS.

3. IIposepum, siBasiercsi i 3ta hopma KHD: na, 3T0 KOHBIOHKIHS JBYX dJIEMEHTapHBIX
Jqu3bloHKIM: (A V B) u (7B V C). Hukakue 3akoHbI (AUCTPUOYTUBHOCTD, NOTJIOIICHUS) HE
M03BOJISIOT €€ JlaJibllie YIpocTUTh B pamkax KHO.

Ortser:
1.  ®opmynsl F u G He paBHOCHIIBHBL.
2. KHO® misF:(—fAVB)A(-BVC).

3ananue 1.2
s popmynst H=—(AAB) - (A« C):
1. TlocrpoiiTe COBEpPIICHHYIO AN3BIOHKTHBHYIO HOpManbHYIo hopmy (CAH®D) meronom
PaBHOCHIIbHBIX NIPE0Opa30BaHuUil.
2. Ilposepsre, cnenyer mu popmyna K = A — C nornuecku u3 popmyis! H (1.e., BepHO 1iH1, 4TO
H E K).

OTaloHHOE pelIeHue:
Yacre 1. [Toctpoenne CIH® s H.
H=—-(AAB)—> (A< C(C)
1. H36aBuMCs OT MMIUIMKAINH U S9KBHBAJICHTHOCTH:
o X—->Y=XVY
o XeoY=X->YVANXY->X)=(XVY)ACEYVX)
o  Caauaia ynpocTuM 3KBHBaneHTHOCTh: A <> C=(—AV C) A (-C V A)
o TormaH=—(—(AAB))V(—AVC)A(—CVA))
2. YmpoctuM JBOMHOE OTpHI[QHHE U MPUMEHNM 3aKOH je MopraHa:
o —(~(AAB)=AAB
o H=AAB)V(—AVC)A(CVA)
3. YroO6bl MOMy4nTh AM3BIOHKINIO KOHBIOHKIMH (JIH®D), packpoem ckoOKH, HCTIONB3yst
JMCTPUOYTHBHOCTD V OTHOCHTEIBHO A!
o H=AAB)VCAAC)V(EAAAVCA-C)V(CAA)
o VYopoctum: (A A A) =0, (C A —C) = 0. Korcrauts! 0 B TU3BIOHKIIUH MOXHO
OITYCTHUTE.
o H=AAB)V(ECAA-C)V(AAQC)
4.  Tomyunmun JH®: (A AB) V (FA A —C) V (A A C). Tenieps cenaem e€ coBepiieHHO. B
Ka)X10W KOHBIOHKIIMK JOJDKHBI IPUCYTCTBOBATH BCE TpU nepeMeHHble (A, B, C).
o [lns (A A B) ue xBaraet C. Ucnonb3zyem cBoiictBo: X = X A (Y V —Y).
m (AAB)=(AABAC)V(AABA—C)
o Jlna (—A A —C) He xBaTaet B.
B (CAAC)=(FAABA-C)V(—AA—-BA—-C)
o Jlnsa (A A C) e xBaraer B.




Tema

Kon n popmyanposka
KOMIIETeHIMH

NuaukaTopsl
HOCTHKEHUS
KOMIIeTEHIIMH

3aganus K NpaKTHYECKOMY 3aHSITHIO

m (AAC)=(AABAC)V(AA-BAC)
5. CobupaeM Bce KOHCTHTYEHTHI AUHUIIBL, YalIsis TIOBTOPEHHS:
o HCIH®)=(AABAC)V(AABA—-C)V(—AABA-C)V(~AA-BA-C)V
(AA-BAC)

Ortser (CAH®): H = (AABAC) V (AABA—C) V (~AABA—C) V (—AA—BA—C) V (AA—BAC).
Yacrs 2. [IpoBepka noruyeckoro cienoBanust H = K.
Kputepwnii: H = K torna u Tonsko Torga, korna ¢popmyna H — K sBisercs raBronorueil. [Iposepum ato.
H=(AAB)V(—AA—-C)V (AAC) (ynporuennas JJH® un3 1.3).
K=A—-C=-AvC.
Hy»xHo nipoBeputh TaBTonorndHocTh: ((AAB) V (—AA—C) vV (AAC)) — (—A V C).
Boree addextuBHbIi crioco6: mpoBepuTh, creayet iau K u3 H, MOXKHO METOIOM «OT IIPOTHBHOTOY.
Ipenmnonoxum, uto H nctrHHa, a K 510)xHa, 1 MOMIIEM IPOTUBOPEUHE.

o K =-AV CJ0XHO TOJBKO B OJJHOM ciiyuae: korna A=1 u C=0.

e  Iloagcraum A=1,C=08 H: H=(1AB) v (0A1) V (1nN0) =BV OV 0=B.

o  UYroObl H Obuta HCTHHHOIM (110 HAIlIEMy MPEAIIONOKEeHUI0), HeoOxoaumo B=1.

e  Mps Hanu Habop (A=1, B=1, C=0), npu xotopom H=1 (uctunna), a K=0 (;1oxxHa).
BeBox: CymecTByeT HHTepIpeTanus, Tae nocsuika H uctunHa, a 3akmouenue K moxHO.
CrienoBarensHo, K He crenyer nornuecku 3 H (H # K).
Ortser: Jlornueckoe cienoanue H E K He BeimonHsercs.

Tema 2 Jloruka
NPEMKATOB

YK-1 Cnocoben
OCYILIECTBIISITH TIOUCK,
KPUTUYECKAN aHAIU3 U
cuHTe3 HH(popMaIuy,
PUMEHSITh CHCTEMHBIH
TIOJIXOJT JIJIS pEeIeHHUs
MIOCTaBJICHHBIX 33124

OIIK-1 Cnocoben
HpI/IMeHSITI)
€CTeCTBEHHOHAYYHBIE H
oOIIeNH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATUYECKOIO
aHaJM3a U MOJISITUPOBAHUS,
TEOPETUYECKOI'0 U

NyK-1.2.

YMeTs KnaccupuuupoBaThb
(aKxThl, HHTEPIIPETAIINH,
OLICHKU B OTKPBITHIX U
CTICIHATN3UPOBAHHBIX
HCTOYHUKAX WHPOPMAIUH

HOIIK-1.2.
MPUMEHSTh
€CTeCTBEHHOHAYYHBIE W
OOIICMH)KEHEPHBIC 3HAHUS,
METOABl MAaTEMAaTHYECKOIO
aHanmM3a u
MO/ICTUPOBAHUS,
TEOPETUICCKOTO u

YMeTh

3ananue 2.1
Ha MHOXecTBe HaTypanbHbIX urcen N 3ajaHbl PeIUKaThL:
P(x): "x — mpocroe uncno"
Q(X): "X — uérHoe uncno"
R(x, y): "x nemurcs Ha y"
3anucarb (OpMyIIbl, BEIPaXKAFOIIHE CIICIYIOLINE YTBEPIKIACHHS, HCIIONIb3Yysl KBAHTOPBI U JIOTHYECKUE
CBSI3KH:
1.  CymecTByeT eIUHCTBEHHOE YETHOE IIPOCTOE YHCIIO.
2. Jlns mo6oro ymcna CymecTByeT OoJbllee ero mpoctoe 9ucio (yreepxkaeHne EBxima).
3. 3ammcaTh MHOXECTBO HCTHHHOCTH mpenukaTa S(x) = P(x) A ~Q(X) B ciioBecHO (opme.

DTaoHHOE pellIeHHE:
1. «CymecTByer eqMHCTBEHHOE YETHOE MPOCTOE YUCIIO». DTO 03HAYAET: @) CYLIECTBYET TAKOEe
YHCII0, 0) ¥ OHO €AMHCTBEHHOE.
o AxX((PK)AQMX) AVY ((PWAQY) — (y=x)))
o Wnm, B Gonee kpatkoit 3amucu exuncteHnoctr: IX VY ((P(y) A Q(y)) « (y=X) ).
2. «Jlns mo60ro 4ncia CymecTByeT OoiblIee ero mpoctoe yucao». GopMannsyeM OTHOLICHHE
«0oJIBIIIe) Yepes MPEAUKaT JEITHMOCTH U HEPABEHCTBO. «U OOMBIIE V»: U > V.

o ¥x3y((y>x)AP(Y))




Tema Konx u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIETCHIINH JAOCTHUKCHUSA
KOMIECTCHIINH
SKCIEPUMEHTAIHLHOTO AKCIIEPUMEHTAIBHOTO 3. MmnoxectBo ucTHHHOCTH S(X) = P(x) A ~Q(x). [Ipeaukar S(x) HCTHHEH AIs TEX X, KOTOPbIE
HCCIIeIOBAHMIS B FICCIICIOBAHNS B SIBIAIOTCS pocThIMH (P(X)) 1 He siBisttoTCs 4€THBIME (—Q(X)), TO €CTh HEUETHEIMH IPOCTHIMU
a . . YHCIIAMHL.
HpO(beCCHOHaHI’HOH HpO(beCCHOHaﬂI’HOH o T(S)={x€N|x—npocroe u x — neuéruoe } = {3,5,7,11, 13,17, ...}.
JACATCIIBHOCTHU JCATCIIBHOCTHU Ortser:

L vy (PWAQY) < (y=x))
2. vx3y((y>x)APy))

3. MHOXeCTBO HEUETHBIX TIPOCTBIX YUCEIL.

3ananne 2.2
Huns popmynst F =—Vx (P(x) — 3y Q(X, y)) BBIIOIHUTE pAaBHOCUIIBHBIE IIPE0OPa30BaHUs, YTOOBI 3HAK
OTPHIAHUS CTOSUI HETIOCPEICTBEHHO TIEpel MPeUKaTaMu. 3anucaTh pe3ybTaT.

DTaJIOHHOE PelleHHUE:
Ipumensiem 3akoHbI ie MopraHa Jyist KBAHTOPOB U JUIsL IOTHYECKHUX CBSI30K.
1.  Orpunanue kBaHTopa odmHocTH: ~VX A(X) = Ix ~A(X)
o F=3x~(Px)— 3y QKX Y)
2. Orpunanune ummiukanun: (A — B)= A A —B
o F=3ax(PX)A-IyQ(XYy))
3. Otpuuanue KBaHTOpa cyuiectBoBanus: ~3y B(y) = Vy —B(y)
o F=3x(PX)AVy—QXx,y))
Otser: F=3x (P(x) A Vy "Q(X, y) )

Tema 3 bynessl
(byHKINN.

YK-1 Cnocoben
OCYIECTBIISTH TOUCK,
KPUTUYECKUN aHAIN3 U
cuHTe3 HH(popMaIuy,
MPUMEHSITh CHCTEMHBIH
MOJXOJ TSl peIeHHUs
MIOCTaBJICHHBIX 33124

OIIK-1 Cnocoben
MIPUMEHSTh
€CTEeCTBCHHOHAYYHBIE H
oOIIeNH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATUYECKOIO
aHaJn3a U MOJICIIMPOBAHUS,

NYK-1.2. Ymets
KJ1acCU(UIMPOBATD
(hakThl, HHTEPIPETALINH,
OLIEHKH B OTKPBITBIX U
CHEeIHATN3UPOBAHHBIX
MCTOYHMKAX MH(OPMAIHH

HNOIK-1.2.
MIPUMEHATH

VYMmeTn

€CTCCTBCHHOHAYYHBIC nu
06H.ICI/IH)KeHepHLIe 3HaHU,
METOABI MAaTCMAaTUYCCKOI'O

3ananue 3.1

TIpoBeputs ¢ momopto Teopemsl [locTa, siBisieTcs u cucrema OyneBbIX GyHKIMHA {f, g} monHOH, eciu
(byHKIMHY 3aaHbl TAOIUIAMU UCTUHHOCTH:

text

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

00]
01]
10]
11

DTaloHHOE pelIeHue:
TIpoananusupyem kaxxayto GyHKIUIO 1o nsatu kinaccam [locra: TO, T1, S, M, L.
Anamis ¢pyukimn f(x,y) (3ro XOR? IIposepum: 0D0=0, ro £(0,0)=1, uer).
1. TO (coxpamser 0): f(0,0)=1 #0. = f ¢ TO.
2. TI1 (coxpanser 1): f(1,1)=0# 1. = f ¢ T1.
3. S (camoxsoiictBenna)? IIposepum: f(0,0)=1. HaGop, nBoticteennsrii k (0,0), ato (1,1).
—f(1,1)=—0 = 1. 1=1 — ycnoBue mst 5Toro Habopa BBITIOTHSETCS.




Tema Konx u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIETCHIINH JOCTHUKCHUSA
KOMIECTCHIINH
TEOPETUIECKOTO 1 aHaJgu3a o Ilposepum apyroit Habop: f(0,1)=0. [iBoticTBennsIit Habop (1,0): ~f(1,0)=—1 =0.
0=0.
IKCICPUMCHTATEHOTO MOZCIMPOBAHUSL, o f(1,0=1. Tsoiicteermpiii (0,1): =(0,1)= 0 = 1. 1=1.
HUCCIIEIOBaHU B TCOPETUICCKOTO o f(1,1)=0. Ipoiictennsrii (0,0): ~f(0,0)=—1 = 0. 0=0.
HpO(l)eCCI/IOHaJII)HOﬁ SKCIEPUMEHTAIBHOIO o Vcinosue f(x,y) = ~f(—x, —y) Binonssiercs 1jis Bcex Habopos. = f € S.
JEATENLHOCTH HCCIIEIOBAHUS 4. M (moHoToHHa)? CoCcTaBHM BEKTOPbI 3HAUCHU, ynopsgouns Habopst: (0,0) < (0,1) < (1,0) <
o (1,1). Bexrop 3nauenutii f: (1, 0, 1, 0). Bumuwm, uto npu nepexozne ot (0,0) k (0,1) 3HaueHne
HpO(l)eCCI/IOHaJ'ILHOI/I ynano ¢ 1 1o 0 npu pocte aprymenros. = f & M.
JCATCIIBHOCTH 5. L (quneitna)? [ompo6yem npencraButs monuaomoM JKerankuua crenenn 1: f(x,y) = a0 @

al*x @ a2*y.
o f(0,0=1=a0=1
o f(01)=0=>1@az2=0=>a2=1
o f(10)=1=>1@al=1=al=0
o Ilposepum s (1,1): 1 @ 0*1 D 1*1 =1 D 1 =0. CoBnapnaer c f(1,1)=0.
o 3uaunrt, f(x,y) = 1 @ y. O10 nuneiinas pyuxuus. = f € L.
Hror o f: f € S N L. He npunagnexur: TO, T1, M.
Ananmns GyHKIHHA (X,Y).
Cyna no Tadmine, g(x,y) = —x? IIposepum: ipn x=0, g=1; npu x=1, g=0. [la, g(x,y) = —X (He 3aBHCHUT OT
y)-
1. TO:g0,0=1#0.=g¢T0.
2. Tl:g(l,L1)=0#1.=>g¢TL
3. S:g(x,y) = —x. [IpoBepum camonsoiicTBenHocTh: g(0,0)=1. [IBoiicTBeHHbIH Habop (1,1):
—g(1,1)=—0 = 1. Ycnosue ms aToro Habopa BeimomnHsercs. Ho nposepum (0,1): g(0,1)=1.
JpoiictBennsiit (1,0): —g(1,0)=—0= 1. (1,0): g(1,0)=0. IBoiictBennsiii (0,1): ~g(0,1)=—1=0.
(1,1): g(1,1)=0. ABoitctBennsiit (0,0): —g(0,0)=—1 = 0. Ycnosue Boimonusercst. = g € S
(oTpHLIaHKME — caMOBOWCTBEHHAS (DYHKIIHS).
4. M: Orpunanue (—X) He SIBJISIETCSI MOHOTOHHBIM, TaK Kak 1pu pocte X ¢ 0 10 1 3HaueHue
¢ynkuu nagaer ¢ 1 10 0. = g € M.
5. L:g(x,y)=—x=1 @ x. D10 nmuneiinas ¢pyuxums. = g € L.
Hror mo g: g € S N L. He mpunamnexur: TO, T1, M.
BriBox o cucreme {f, g}: Obe QyHKIMM NpUHALISKAT OJHUM U TeM xke KiaccaM (S u L). Dto o3Hauaer,
410 Besi cucteMa {f, g} comepskurcs B kinacce S (a Takxke B kiacce L). ITo Teopeme [locra, A7t HOITHOTBI
CHCTeMa JIOJDKHA OBITh BHE KQXKIOTO U3 ISTH Ki1accoB. [TOCKOIBKY CHCTEMa LIEIUKOM JIC)KHT BHYTPH
KJacca S, OHa He SIBISIETCS IOTHOM.
Otsert: Cucrema ¢ynkuuii {f, g} He SBIAETCS MOTHOM.

3ananue 3.2
Jns OyneBoii Gpynkimu h(x, y, z), 3ananHoi BekropoM 3Hadenuit o(h) = (0110 1001) (mopsinox HaGOPOB:
(000), (001), (010), (011), (100), (101), (110), (111)):

1. Onpenenure, sBasercs a1 QYHKIMS h MOHOTOHHO.




Tema

Kon n popmyanposka
KOMIIETeHIMH

NuaukaTopsl
HOCTHKEHUS
KOMIIeTEHIIMH

3aganus K NpaKTHYECKOMY 3aHSITHIO

2.  Haiinute nBoiictBeHHyo K h ¢pyHkuuro h*.
3. SBasercs i h camoBOiiCTBEHHOIT?

DTaJIOHHOE PelleHue:
Bexrop (0,1,1,0, 1,0,0,1) coorBercTByeT HabOpaMm B MOPSAKE BO3PACTAHUS ABOMYHBIX YHUCEI.
Yacrts 1. [IpoBepka MOHOTOHHOCTH.
MoHoToHHas QyHKIMS HE J0JDKHA YMEHBIIATHCS MIPU YBEIWYEHUH JIF000ro Habopa apryMeHToB (110
OTHOIICHHIO TOKOMITOHEHTHOTO CPaBHEHUSI <).
TIpoBepuM sSIBHBIC HAPYILICHUS:

e  Habop (001)=1. YBenmuuBaem nepsslii paspsx -> (101)=0. Hapymenne: (001) < (101), Ho 1 >

0. = OyHKIKs He MOHOTOHHA. J[abHEHIITYIO TPOBEPKY MOYKHO MPEKPATHTb.

Yactp 2. HaxoxeHue ABOMCTBEHHOM (QyHKIMU h*.
JIBoiicTBeHHas GyHKUuMs onpenensercs kak h*(x1,...,xn) = —h(—x1, ..., 7xn). Ha npakTuke 3T0 03Ha4aer:
4TOOBI TOJIYYUTh BEKTOP 3Ha4eHHU h*, HY)kKHO MHBEPTHPOBATh BEKTOP 3HAYCHHUIA h 1 3ammcarth ero B
00paTHOM TIOpsAKE.

e  Bekroph:(0,1,1,0,1,0,0,1).

. Wuseprupyem: (1,0,0, 1,0, 1, 1, 0).

. 3anuceiBaem B oopatHom nopsiake: (0, 1, 1,0, 1, 0,0, 1).
Tonyuuncst ucxonusiid Bektop. IIpoBepum 1 KOHTpOIIs oiHY no3uiuo. Hanpumep, muis nadopa (010)
Haiinem h* no onpenenenuo:
h*(0,1,0) = —h(—0, —1, =0) = —~h(1,0,1). Habop (101) B mopsiaxe (5-ii ¢ 0) umeer 3nauerune h=0.
Craenosartenbho, h*=1. B ucxoanom Bektope h Ha mo3utmu asist Habopa (010) crour 1. CoBmazaer.
Ortser: h* 3amaercs Bexropom (0,1,1,0,1,0,0,1).
Yacrts 3. [IpoBepka caMoBOHCTBEHHOCTH.
OyHKIWMS caMoABOHCTBEHHA, eciy h = h*. Tlockonbky MBI HOydriH, 9to h* IMeeT B TOYHOCTH TOT ke
BEKTOp 3Ha4eHHit, 4To u h, To pyHKIHs h SBIsIETCS CaMOIBOHCTBEHHOM.
Wroroselii oTBeT:

1.  ®ynxnus h He ABISIETCS MOHOTOHHOM.

2. JlBoiictBeHHas ¢yHkims h* 3amaéres Bexropom (0,1,1,0,1,0,0,1).

3. Oymukiws h sBIsIeTCS CAMOABONCTBEHHOM.

Tema 4 Teopus
aITOPUTMOB

YK-1 Cnocoben
OCYIIECTBIISTH MOUCK,
KPUTUYECKUNA aHAIU3 U
cuHTe3 nH(popmanumy,
MPUMEHATH CUCTEMHBIN

HNYK-1.2. YmeTth
KJIaCCU(HUITPOBATH
(haKThI, UHTEPIIPETAIIH,
OILIEHKH B OTKPBITHIX U
CIEIMATN3UPOBAHHBIX
HUCTOYHMKAX MHPOPMALIUH

3ananue 4.1
Jokaxwure, 4o GpyHkuus f(x) = x + 3 sABIsSETCS NPUMUTHBHO PEeKYpCUBHOMU. J{71st 3TOrO:
1. Tlocrpoiite e€ iBHOE onpeeneHne yepes 6a30Bbie GyHKIUM (Hylb, CIIEICTBUE, IIPOSKIUS) 1
OIIepaTOPBI CYMEPHIO3ULINY ¥ IPUMUTHBHOH PEKYPCHH.
2. 3anuummre MOCIEIOBATEIBHOCTD MIATOB BEMUCICHHS f(2) 0 MOCTPOSHHOMY OMPEACICHUIO.

DTaJIOHHOE PEIICHHUE:
Yacts 1. [TocTpoeHue onpeaeneHusl.




Tema Konx u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIETCHIINH JAOCTHUKCHUSA
KOMIECTCHIINH
TIOJIXOJT JIJISl PEIICHHUS Oynkmio f(x) = X + 3 MOXKHO OJIY9UTh, TPOSKPATHO IPUMEHUB (QYHKIHIO ciefoBaHus S(y) = y+1 k
apryMeHTy X.

IIOCTAaBJICHHbIX 3a1a4 .. .

HNOIIK-1.2. VMeETh 1. Bseném BcomorarenbHyto ¢yukmuio h(x) = x + 1. E€ MoxxHO onpenenuts yepe3 6a30Bbie:
OIIK-1 Crioco6en NPUMEHSITE h(x) = S(Ii'(x)), roe Ii' — npoexuus. Ho mporue cpasy ucnonb3oBath S(X).

MPUMEHSTh
€CTEeCTBCHHOHAYYHBIC U
OOIICH)KEHEPHBIC 3HAHUS,
METOBI MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIUPOBAHHUS,
TEOPETHYECKOTO H
9KCIIEPUMEHTATBHOTO
HCCIIEOBAHNS B
npoheCcCUOHATBHOMN
JIEATENLHOCTH

€CTeCTBCHHOHAYYHBIE W
OOIICHHKEHEPHBIC 3HAHUS,
METOJbI MaTEMAaTHYECKOIO
aHamza u
MOJICTTUPOBAHUS,
TEOPETHYECKOTO u
IKCIIEPUMEHTATBHOTO
HCCIIET0BAHMS B
npodeccuoHaIbHON
JIEATENLHOCTH

2. Torpua f(x) = S(S(S(x))).
3. YroOBI CTPOro BBIPA3UTh YEPe3 CYIEPIO3HLIHIO, OMPEICITUM:
o gi(x)=S(x) (cynepnozunus S u npoexuuu Ii').
o g(x)=S(gi(x)) (cyneprno3uuus S u g1).
o f(x)=S(g2(x)) (cyneprozuiust S u gz).
MOXHO OIPEAEIUTh U Yepe3 IPUMUTHBHYIO PEKYPCHIO, HO 3TO H30BITOYHO:
f(0) =3, f(x+1) = S(f(x)). I'me 3 MoxHO momy4ants Kak S(S(S(0))).
Yacts 2. Berancnenne f(2).
Hcnonp3yeM KOMIAKTHOE orpeiesieHue uepes cyneprnosunuto: f(2) = S(S(S(2))).

1. S(2)=3

2. S(3)=4

3. S@)=5
Orser:

L () = S(S(SC)-
2. f(2) =S(S(S(2)) = S(S@3)) = S(4) =5.

3apaHue 4.2

Paspabortaiite feTepMuHEpOBaHHYIO MamuHy Teropuara B andasure {0, 1, *} (rne * — mycToii cumBo),
KOTOpast HHBEPTUPYET JIBOMYHOE YNCIIO, 3aMicaHHoe Ha jienTe (3amenster 0 Ha 1 u 1 Ha 0). Uncio
CUHTAEeTCs 3alMCaHHBIM HENPEPBIBHO, O3 BEAYIHUX HYJEH, CIIpaBa H CJieBa OT HETO — ITyCTBIE CHMBOJIBI
*. T'onoBKa B Ha4aJIEHEII MOMEHT yKa3bIBaeT Ha CaMyto JIeByo Iudpy uucina. [Tocne 3aBepiienus paboTs!
TOJIOBKA JIOJKHA YKa3bIBaTh HA CaMYIO JIEBYIO Py pe3ybTara.

DTaJIOHHOE PelleHHUE:
Toka Texymas siuetika conepxut 0 wian 1, HyxHO uHBEepTUpOBaTh €€ (0—1, 1—0) 1 CIBUHYTHCS BIPaBO.
Kak ToJ1bKO BCTpedaeTcst IyCTOoit CUMBOJI ¥, HY)KHO BEPHYTBCSI B HAYaJIO CJIOBA, CIBUTAsICh BIICBO, OKA
CHOBA HE BCTPETUTCSI ITyCTOH CUMBOJI (CJIeBa OT YKCIA), OCIIE Yero CAENaTh IIar BIPaBO Ha IEPBYIO
uudpy.
dopmansHoe onucanne MT:

e  MmuoxecTBo cocrostHuii: Q = {q0 (Hauano, uaém Bpaso), ql (Bo3spar BieBo), qf
(punanmbHOE)} .
Andasur: I' = {0, 1, *}.
HauansHoe cocrosunme: q0.
3axurounTensHoe coctosHue: qf.
DyHKIHSA IEPEeX0IoB J:




Tema Konx u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIETCHIINH JAOCTHUKCHUSA
KOMIECTCHIINH
Tek. cocTosiHne [CumBon Ha neHTe [Hos. Caosur  [HoB. cocTosiHue |[osicHeHne
cMmBon
g0 0 1 R (e[0] MHBeptupyem 0, naém ganblue
g0 1 (0] R q0 MHBepTupyem 1, naém ganblue
00 I I L ql KoHeL, yncna, HauMHaem Bo3Bpat
gl 0 0 L ql A€M BNEeBO N0 MHBEPTUPOBAHHOMY YMCIY
01 1 1 L ql A€M BNEeBO N0 MHBEPTUPOBAHHOMY YMCIy
01 I I R qf \Jdowmnnu Ao nycToTh| criesa, war Ha umdpy

Pa6orta na npumepe: Mcxonuas genrta: * 1 0 1 * ... Hauano: ronoska ua 'l'.
1. (q0,1)—(q0, 0, R). Jlenra: * 0 0 1 *. T'onoBka Ha Bropoii '0'.
(90, 0) — (q0, 1, R). JIenra: * 0 1 1 *. T'onoBka ua 'l".
(90, 1) — (q0, 0, R). JIenta: * 0 1 0 *. T'omoBka Ha '*'.
(90, *) — (ql, *, L). Jlenra 6e3 n3meHenuii. I'onoska Ha '0'.
(q1,0) — (ql, 0, L). T'onoBka cosuraercs Ha 'l
(q1, 1) — (ql, 1, L). T'onoBxka cosuraercst Ha '0'.
(q1,0) — (ql, 0, L). T'onoBka cosuraercst Ha '*'.
(q1, *) — (qf, *, R). Mammna ocraHaBiuBaercs. ['010BKa JeaeT mar BIpaBo Ha IIEPBYIO
mudpy pesynsrara ('0').
OtBet: Mammna TelopuHra onpezeneHa Tabiunei nepexonos Beie. OHa KOPPEKTHO UHBEPTUPYET

®© N O wN

JABOUYHOC YHUCJIO U OCTAHABJIMBACTCS, OCTABJIAA T'OJIOBKY Y €T0 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 mpaBUIbHOM JIOrMYECKOM MOPSAKE.
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 OTHOCUJIMCH TOJIBKO K aTOMapHBbIM (popmynam.
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 KBAaHTOPOB) C UCMOIB30BAaHUEM PAaBHOCUIBHOCTEH JIOTUKH BBICKA3bIBAHHI.
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 GopManin3osal. CHauana
SR METO/IEL MATEMATHHICCKOTO | 1666X0MMO HOTYIHTh (OPMYITY, COEPIKAIILYIO TONBKO 6a3oBbie ca3kn (1). 3aTem
& SHAHIS aHammsa M- MOACTMPOBAHUA, | yon6GX0MHMO «IIPOTOIKHYThY OTPHIIAHMS 0 ATOMAPHBIX (HOPMYII, YTOOBI HAJl HUMH
TEOpeT
METOBI ’ PETHACCKOTO " | cTOSIIH TOMBKO KBAaHTOPHI MUTH JIOTHUECKHE CBA3KH, a He oTpumanus (2). [Tocie sToro
9KCIIEPHMEHTAIBHOTO N
MATEMATHICCKOL p MOJIE3HO YIIPOCTUTH MaTpuily (4), 4ro obserdyut AanpHeimme npeodpasoanus. U
HCCIIeIOBaHUSI B
A . TOJILKO Ha TIOCJICTHEM ATalle, KOT/Ia MaTPHIla TOTOBA, 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/IOBAHUSI B
npodeccHoHAbH 1. Onpenenuth NpeAMETHYIO 001acTh (YHUBEPCYM PacCyKICHUN).

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 BRIpAKEHNE, CHHTAKCHUECKH COOTBETCTBYIOIIEE CTPYKTYpE,
ONpeAeIeHHOM Ha mare 3, HCIO0JIb3Ysl BBEJCHHBIE CUMBOJIBI.

OtseT: 1,2, 3,4

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

TPaHUILIBI pacCMOTpeHusI — yHUBepcyM (1) (Hampumep, «Bce JTIOAN», «BCE HATypaIbHbBIE
4quciaay). 3aTeM BHYTPH ATOW 00IaCTH BBIJIEISIOTCS KITFOYEBbIC MPU3HAKA U OTHOIIICHHUS,
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»). Ilocne sToro ananu3upyeTcs cama JOTUKa BbICKA3bIBaHUS: KaKHe KBAHTOPBI
UCIIOJIB3YIOTCS («BCE», «CYILIECTBYET»), KaK CBsi3aHbl ero yactu (3) (Hanpumep, «Jlis
BCSKOIO X CYIIECTBYET Y TaKOM, 4To...»). Yl HakoHell, Bce KOMIOHEHTHI COOMPAIOTCS B

KOPpPEKTHYIO hopMyiry (4).
3aganue 2.3
YCcTaHOBHUTE COOTBETCTBUE MEXK/y TUIIOM KBaHTOPA WJIM €r0 KOMOMHAIIUEH U ero

CMBICJIOBOM MHTEPIIPETALIMEN HA €CTECTBEHHOM SI3bIKE.

Cnucok 1 (Tun kBanTOpa):

1. vx 3y P(x, y )
2 y Vx P(x, y )
3. ix Vy P(x, y )
4 vVx Vy P(x, y )

Cnucok 2 (MuTepriperanus):

a) Cy1ecTByeT Takol y, KOTOpbI HaXOIUTCs B OTHOLIEHUH 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, UMCHOIIIHMEC OAHO U TO K€ MHOXECTBO 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 OCYLIECTBIIATH 3
BBICKA3BIBAHM | TIOUCK, HaTh, KaK [oaroroseTe pedepaT Ha TeMy: PaBHOCHIIEHBIE IPe0Opa3oBaHus (GOPMYII JIOTUKH BBICKA3bIBAHUI
o o OCYIICCTBJIATD
n. KPUTUYECKUN
a3 ¥ cuures | DOACK, ) YTo MOXET ObITh OTPAXKEHO:
KPUTHYECKUI
nHpOpMAIIH,
HPHMEHSTh aHalM3 U CUHTE3 | OnpeneneHne paBHOCUIbHOCTH (hopMyil. J[Be popmyibl anredpsl Joruku A u B Ha3bpiBatoTCs
CHCTEMHEIH uHdopmaLmy, PaBHOCWJIBHBIMH, €CJIM OHM IPUHUMAIOT OJIMHAKOBBIE JIOTHUECKUE 3HAYCHUS ITPU J1F000M Habope
TOIXOJ IS TPUMCHATD 3HAYEHUH BXOAAIINX B (OPMYJIbI 2JIEMEHTAPHBIX BbICKa3bIBaHUH (TIepeMeHHBIX). O003HauaeTcs
peleHus CHCTEMHBIN PaBHOCHUIILHOCTEL 3HAKOM =.
HOCTaBIeHHpx | TOAXOM A CBoiicTBa OTHOIIEHUS paBHOCHIbHOCTH. OTHOIIEHHE paBHOCHIbHOCTH pediexcuBHo (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 METOJ1 YCTaHOBJICHUS paBHOCUIILHOCTHU ABYX Gopmyi. 1o kaxaon dhopmyie
3ajmaq BOCCTaHaBJIMBAETCS TAOIUIAa HCTUHHOCTH, TOJy4YE€HHBIE TaOIUIbI CPABHUBAIOTCS MO KAXKIAOMY
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 KOMIIETCHIIUHN
KOMIIETCHIINHA
untepnperanuy, | OCHOBHbBIC paBHOCHIbHOCTH. Hampumep, 3aKOHBI KOMMYTaTHBHOCTH, aCCOIUATHBHOCTH,
OLICHKH B JUCTPUOYTUBHOCTH, 3aKOH UCKIIFOUYEHHOTO TPETHET0, 3aKOH JBOMHOTO OTPHIIAHHS.
OTKPBITHIX U PaBHOCHIIBHOCTH, BBIpAXKAIOIINE OJJHH JIOTHUYCSCKHE onepanuu uepe3 apyrue. Hampumep,
CHENMAM3UPOBA | PABHOCUIILHOCTH, BHIPAXKAIOIINE KOMMYTATUBHOCTh KOHBIOHKIIMN U JU3BIOHKIIHH,
HHBIX aCCOIMATUBHOCTh KOHBIOHKIIUU M TU3BIOHKIMH, TUCTPUOYTHBHOCTh KOHBIOHKI[MH OTHOCHTEIIHHO
HCTOYHHUKaAX JTU3BIOHKIINU.
uH(OpMAIHH PaBHOCUIIBHOCTH, BBIPAXKAIOLIME OCHOBHBIE 3aKOHBI anredps! oruku. Hampumep,
HOIK-1.1. KOMMYTaTHBHOCTh KOHBIOHKIIUH U TU3BIOHKIINH, ACCOIMATUBHOCTh KOHBIOHKIIUH U TU3BIOHKIIUH,
OIIK-1 3 JTUCTPUOYTUBHOCTh KOHBIOHKIIUU OTHOCUTEIBHO JIU3BIOHKIINH.
Crocoben HaThb OCHOBBI
IPUMEHSTh MaTEMaTHKH, HpI/IMepI,I
CCTCCTBCHHOHAY gﬁzﬁﬁ;nenbﬂo B pedepare MoxHO npuBeCTH TPUMEPHI 3a/1a4 HA PABHOCHIIBHBIC TPe00pa3oBaHus GOPMYII JIOTUKH
IHBIC 1 H TexHuKH W BBICKa3bIBaHUH ¢ pemeHusiMu. Hanpumep:
obImenKeHepH Hborpavvmpopa | 324a4a Ha IIPUBEICHNE (bopMyJIBI K IU3BIOHKTUBHOW HOPMaIIbHOU (hopme. MOKHO pacCMOTPETD,
EZTZ};:H’L Hfm 1; a6 ai)B om | KaK PAaBHOCHIBHBIMHU npeo6pavl3OBaHI/Is[M1/1 npusectd Gopmyny = (X VZ)A (X > YY)k
ko | YPOBHE. JM3BIOHKTHBHON HOpMaJIbHOM (hopMe.
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.
! HpI/IMeHHTB
TCOPETHHCCKOTO | ecrecTBeHHOHAY | BapmanT 2
u YHBIE u
SKCIICPUMCHTAII 06H_[eI/IH>KeHepH HOHFOTOBBTG pe(bepaT Ha TEMY:
BHOT'O blE 3HaHU,
HUCCIICA0BAaHUsA B METOIbI YT0 MOXKET 6BITB OTPAXKCHO:
MPO(ECCHOHANb | \ateMaTHHECKOT
HOI:I o aHaTN3a " HI/I?J)IOHKTI/IBHBIG 1 KOHBIOHKTHUBHEIC HOpMaJIBHLIe (i)OpMLI q)OpMyJI JIOTUKHN BI)ICKa?:I)IBaHI/Iﬁ
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 TTOCTPOCHHUS: N30aBUTHCS OT BCEX JIOTHYCCKUX OMEPAInid, COACPKAIIUXCS B GopMyIIe,
ACATCIIBHOCTH 3aMEHHMB UX OCHOBHBIMH: KOHBIOHKIIMEH, TU3BIOHKIUECH, oTpulianuem. st 3Toro MoxHO

HCII0JIb30BaTh 3aKOH ABOWHOIO OTPUIIAHHUS, 3aKOH e MopraHa, 3aKOH JUCTPUOYTUBHOCTH.
Cosepuiennas JH® (CAHD) — JTHD, B kaxayr0 31€MEHTAPHYIO0 KOHBIOHKIIHIO KOTOPOH BXOJST
BCE IIEPEMEHHBIE.

KonbronkruHas HopMmanibHas Gopma (KHD)

Omnpenenenne: KH® — nopmanbsHas gpopma, B KoTOpoii OyieBa ¢popmyia UMEET BUJ KOHBIOHKITH
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.

Cosepmiennas KH® (CKH®) — KH®, koTopas y10BIE€TBOPSIET YCIOBUSAM: B HEM HET OIMHAKOBBIX
MPOCTBIX AU3IBIOHKLUHN, KA 1asl IPOCTasi IU3bIOHKIUS TOTHAs!.

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 MPOIMO3UIIMOHATIEHYIO IEPEMEHHYIO U €€ OTpHUIIaHHE.

Teopema 0 TOXJIECTBEHHOM JTOKHOCTH — (hOPMYIIa TOKAESCTBEHHO JIOKHA TOTJa U TOJBKO TOT/Ia,
Kor/a B €€ IM3bIOHKTUBHOM HOpMabHOU (hopMe Kaxkaasi 3JieMeHTapHasi KOHbIOHKIUS COJAEPKUT
HEKOTOPYIO NPONO3UIIMOHAIBHYIO IEPEMEHHYIO U €€ OTPUILIAHHE.




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue 11 CAMOCTOATEIbLHON PadoThI
¢opmympoBk JOCTUKEHU S
a KOMIICTCHUINH
KOMIIETCHIINH
Teopema o BeIOTHUMOCTH GopMyisl — eciu octpoena JIH® u oka3biBaeTCs, 4TO OHA
YIIOBJIETBOPSIET YCIOBUSAM TEOPEMBI O TOXKIECTBEHHOM JIOKHOCTH, TO (hOpMYyIia SBISETCS
HEBBINIOJIHUMOM.
3anauu
3anaun Ha noctpoenue JJH® u KH® — nanpumep, naiitn JJH® u KH® st 3anannoit popmysbl.
Jlst mepexoia K HopMajibHBIM ()OpMaM UCTIONIB3YIOT METO/IbI SKBUBAJIEHTHBIX MPEe0Opa3oBaHui,
npaBmia ge MopraHa, CBONCTBA MOIJIOIICHUS U T. II.
3anmaun Ha ynpoineHue popmyn — npusenenue popmyisl Kk JJHO wim KH® gacro mo3BomsieT
MOJIYYUTh OOJIee MPOCcToe BeIpakeHue. Hampumep, MoxkHO 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 | poeccronans | HemoHoToHHO#. 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. AHANBU Y AJIBHBIE 3ATAHUSA U151 KYPCOBBIX PABOT

KypcoBbie pa6oThI He mpeaycMOTPEeHbI

KypcoBasi paboTa 1O3BOJSCT BBISIBUTH CTCIICHB BIIAJICHHS 0Aa30BBIMU 3HAHUSMH, YMCHHUSIMH U HaBBIKAMH, HEOOXOJAMMBIMU JUIsl OOYYCHUS, U ONPEICIUTh
YPOBCHbB BJIAJICHUSI HOBBIM MaTEPHAIIOM.

[IpumepHBIe MHANBHTyaTbHBIE 330aHAS (TEMBI) U KYPCOBBIX padoT:

Kpumepuu oyenusanus Kypcoeoil pabomoi:

Ouenka Kpurepum oueHnBanus

OTJIHYHO Copepxanue KypcoBO paOOThI MOJHOCTBIO COOTBETCTBYET 3aJIaHUIO, COAEPKAILEMYCSI B METOJUYECKUX YKa3aHUSX, U
wiany. [IpencraBinensl pe3yabTaThl CTPYKTYPUPOBAHHOI'O U JIOTMYECKH MOCJIEA0BATEILHOTO 0030pa IMTEPaTYPHBIX U HHBIX
WCTOYHHUKOB 1O TeMe uccienoBanus. CTpykTypa KypcoBOW paOOTHl JIOTMMECKM M METOIAMYECKH BbIAEpKaHa. BepHo
oIpeJiesIeHbl UCXO/HbIE IaHHbIE JJIs pacyeToB. Bece aHamMTHUYECKHe pacueThl BBIIOIHEHbBI BEPHO, KOPPEKTHO IPUMEHEHbI
METOJIbl SKOHOMMYECKOIO aHajiu3a, HEe HapylleHa METOJMKa aHaliu3a I[peAaMera uccienoBaHus. Bce BbIBOIb U
IPEUIOKEHUsT YOeIuTeabHO apryMeHTupoBansl. [lpu 3ammre KypcoBoil paboTsl 00ydaromuiicss MpaBUIIBHO U YBEPEHHO
OTBEYAET HAa BOIPOCHI IpernojaBaTelis, JIEMOHCTPUPYET INIyOOKOE 3HAHHME TEOPETHMUECKOro Marepuajia, CIOCOOEH
apryMEeHTHPOBATh COOCTBEHHbBIE YTBEPKAECHUS U BHIBOJIbI

XOpOILIO CopepxaHue KypcoBOM pabOThI MOJHOCTHIO COOTBETCTBYET 3aJIaHUIO, COAEPKAILIEMYCS] B METOJMYECKUX YKa3aHUsX, U
wiany. [IpencTaBneHs! pe3yabTaThl CTPYKTYPUPOBAHHOI'O U JIOTMYECKH MOCJIEA0BATEILHOTO 0030pa INTEPaTYPHBIX U HHBIX
HUCTOYHUKOB MO Teme uccienoBaHusi. CTpyKTypa KypcoBOW pabOTHI JIOTUYECKHM M METOJMYECKH BblAep:kaHa. BepHo
OIpeJiesIeHbl UCXO/IHbIE JaHHbIe JJIs pacueToB. B pacderax AOMycKaroTCs HE3HAUMTENbHbIE (HE MCKaXKarollue OOILIero
UTOra OLEHKH) MOrPEUIHOCTU/OMMOKNA. BOJBIIMHCTBO BBIBOJIOB M TPEAJIOKEHUN apryMEHTHPOBAHO, KOPPEKTHO
IIPUMEHEHBI METO/Ibl 5KOHOMHUYECKOT0 aHaIN3a, He HapyIlIeHa METO/IMKa aHalIn3a peaMmera uccienoBanus. OdopmiieHue
KypCOBOI1 paOOTHI U MTOJIy4E€HHBIE PE3YJIbTaThl B 1I€JIOM OTBEYAIOT TPEOOBAHUAM, U3JI0KEHHBIM B METOJUUECKUX YKA3aHUSX.
HmeroTcs ofHa-/1Be HECYLIECTBEHHbIE OIIMOKHM B MCIIOJIb30BAaHUM TEPMUHOB, B MIOCTPOEHHBIX JMAarpaMMax M cxemax, B
odopmiiennn Tabmul. HanuuecTByeT HE3HAUUTENIBHOE KOJMYECTBO I'PAaMMAaTHUECKHUX HW/WIM CTHIIMCTUYECKHX OIIMOOK.
IIpu 3ammuTe KypcoBoi pa®OThl OOyYarOIIMICS NPAaBHIBHO M YBEPEHHO OTBEYaeT Ha OOJIBIIMHCTBO BOIIPOCOB
npernojaBaTesis, IeMOHCTPUPYET XOpolllee 3HAaHUE TEOPETHUECKOTI0 MaTepuaa, HO He BCeryia ClocoOeH apryMeHTUpPOBAaTh
cOOCTBEHHBIE YTBEPKACHHUS U BbIBOJIBL. [Ipn HaBOISIIMX BOMpoOcax MperoiaBaTelisi HCIPaBIIseT OMUOKU B OTBETE

YA0BJIE€TBOPUTEIHHO Conepxanre KypcoBOM pabOThI MOTHOCTHIO COOTBETCTBYET 3aJaHUIO, COJEPIKAIMEMYCS B METOJUYECKUX yKa3aHHIX, U
wany. Pe3ynbraTel 0030pa JIUTEpaTypHBIX M MHBIX UCTOYHHKOB MPECTABICHBI HEIOCTATOYHO MOJHO, HEJOCTATOYHO
JIOTUYHO W TIOCJIEAOBAaTENIbHO. BepHO ompeeneHbl UCXOIHbBIE aHHbBIE I PacdyeToB, HO MMEIOTCS TpyObIe OIIMOKH B
pacuerax. ApryMeHTalMsl BBIBOJAOB W TPEUIOKEHHH crabas WM OTCYTCTBYET. DKOHOMHYECKHE BBIBOJBI HOCST
KOHCTATUPYIONINI (omucaTenbHbIil) XapakTep. VMMeTcs oaHO-IBa CYIIECTBEHHBIX OTKJIOHEHHUH OT TpeOOBaHMA B




opopmiieHnn KypcoBod pabotbl. IlomyueHHbIE pe3yibTaThl B LEJIOM OTBEYAIOT TPEOOBAaHUSAM, M3JIOKEHHBIM B
METOAMYECKUX YKazaHusX. MIMeroTcs ofHa-IBe CYIIECTBEHHBIX OIIMOKH B MCIIOJIB30BAaHHM TEPMHHOB, B IIOCTPOCHHBIX
auarpaMmax M cxemax. MHOro rpaMMaTW4yecKuX H/WIK CTHIMCTHYeckuX ommOok. Ilpu 3ammre KypcoBoil palGoThbl
o0yyJaromuiicsi JomyckaeT rpyObie OmMOKM MPH OTBETaX Ha BOIMPOCHI MPEMOAaBaTellsl, JEMOHCTPUpPYET ciiaboe 3HaHUe
TEOPETUYECKOro MaTepuaia, B OOJBIIMHCTBE CIy4yaeB HE CIOCOOEH YBEPEHHO AapryMEHTHPOBaTh COOCTBEHHbIE
YTBEPKJCHHS U BBIBOJIBI

Hey/I0BJeTBOPUTEJIbHO

Copepxanue KypcoBOil paOOThl HE COOTBETCTBYET 3aJaHHIO, COJAEpKAIEMyCs B METOJUYECKHX YKa3aHHSIX, U
mwiany. HeBepHO omnpeneneHbl MCXOAHBIE JAHHBIE IS PACUYE€TOB, HEBEPHO M HE KOPPEKTHO IMPUMEHEHBI METOMbI
HKOHOMMYECKOTO aHaIN3a. DKOHOMUYECKHE BBIBOJIBI COJIEPKAT HEBEPHYIO SKOHOMHUYECKYIO olleHKY. MIMetoTces 6oee AByx
CYIISCTBCHHBIX OTKJIOHEHUH OT TpeOoBaHWU B O0()OpPMIIEHUU KypCOBOW pabOTHI. BOJbIIOe KOJUYECTBO CYIIECTBEHHBIX
OIMOOK MO CyTH pabOThl, MHOTO T'pPaMMAaTHYE€CKHUX M CTHJIMCTUYECKUX OUOOK u 1p. IlomyueHHble pe3ysibTaThl He
OTBEUAIOT TPEOOBAHMSIM, W3JIO)KCHHBIM B METOJMYECKUX YKazaHusX. lIpu 3ammre KypcoBOH pabOTHI OOyYaroIuiAcs
JEMOHCTPUPYET caboe MOHMMaHUe MPOTPaMMHOI0 MaTepHualia, CTyIeHT HE MOXKET 3allUTUTh CBOM PEIIEHUSs, JOMYyCKaeT
rpyObie pakTUIEeCKHe OMIMOKY ITPH OTBETaX Ha MIOCTABJICHHBIE BOIPOCH! WIIM BOBCE HE OTBeYaeT Ha HUX. Kypcoas pabora
He Ipe/cTaBieHa npenoaasarento. OOydaromuics He IBUJICS Ha 3alIUTY KYpPCOBOIl pabOThI

5. MATEPUAJIBI VIS ONEHKHA PE3YJIBTATOB IIPOMEXYTOYHOM ATTECTAIIAA

[TpomexyTouHast aTTecTalus MPoBOAUTCS B (popme 3auera/3ayeTa ¢ OLIEHKOM/3K3aMeHa.
5.1. Bonnpocsl Kk 3K3aMeHYy:

1. Onpenenenne Beicka3biBaHus. Jlornueckue onepanuu.

2. Ilpuoputer norndyeckux onepanuii. TaGnuiel HICTHHHOCTH
3.DopMyIIbI JOTHKH BbICKA3bIBaHUN. TaBTONIOT S, POTUBOPEUHE, BBINOJIHUMAs (hopMyIa.

4. PaBHocuibHbIe (hopMynbl. Kpurepuit paBHOCUIBHOCTH.
5. 3aKOHBI paBHOCWJIBHBIX IPe0oOpa3oBaHuil (GOPMyYIT TIOTUKU BBICKA3bIBAaHHA.

6. HopmamnbHbie popMbl pOpMYIT JIOTUKH BbICKa3bIBAaHUI.

7. [lonsaTHe d7eMEHTAPHON TU3BIOHKIIUH, YJIEMEHTAPHONW KOHBIOHKITUH.

8. Crioco0bI MPOBEPKH MPABMIIBHOCTH JIOTHISCKUX PACCYKICHUH.

9. OnpeneneHne JIOTUKA TPEAUKATOB.
10. PaBHOCHIIBHOCTB (hOPMYJT JIOTHKH MPEANKATOB. 3aKOHBI PABHOCHIBHOCTH B JIOTHKE MTPETUKATOB.

11. Onpenenenue npeaBapeHHONH HOPMaIbHON (GOPMBI.




12. Tonnbie cucremsl OyneBbix (yakiuit. Teopema [locra.

13. IonsTHe anroputma. XapakTepHbIe YePThI aJITOPUTMA.

14. ®opmanu3zanus NOHATUS AITOPUTMA.

15. YHuBepcaipHasg MamyHa ThlOpUHTa.

K] umepuu ouenusanun 3auema c 01{6’HK012/3K3(1M8H(1.‘

Onenka

Kputepun onennBanus

3autreno | OOywaromuiics JOKEH: YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOI M3/1araeMoro BoIpoca; NpoJeMOHCTPUPOBATh IPOYHOE, JOCTATOYHO

[IOJTHOE YCBOGHHE 3HAHMH NPOrPaMMHOIO Marepuana; MIPOAEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETUUECKUX TMOHATHH; NPaBUILHO
(dhopMynHupoBaTh OINpPEICICHHUS; MOCIEI0BATENEHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIOKHUTh TEOPETUYECKUH MaTepHall; MPOJEeMOHCTPHPOBATH
YMEHHS CaMOCTOSATEIbHON pabOThI C IUTEPATYPOH; YMETh cefaTh JOCTATOYHO OOOCHOBAHHbIEC BBIBOABI 10 U3J1araeMOMY MaTepHay.

He OOyuaromuiicst AEMOHCTPUPYET: HE3HAHNE 3HAUYUTEIbHOM YacTH MPOTrPaMMHOTO MaTepHaia; He BJIaJeHUE MOHATHHHBIM alllapaToM IUCHUIUINHBL;
3aYTEHO | CYIIECTBCHHBIC OUIMOKH MPH M3JNOKEHUH y4eOHOrO MaTepuana; HEyMEHUE CTPOUTh OTBET B COOTBETCTBUH CO CTPYKTYpPOW H3/IaraeMoro BOIIPOCa,;

HEYMEHUE JIeNIaTh BBIBOJIBI IO M3JIaraeMOMY MaTepHaly.

Kpumepuu OoUeHuesanun zauema c oueukoﬁ/amamena:

Onenka

Kputepun ouennBanns

OTJIUYIHO

BericTaBinsercs, eciii 00y4aroIuMes IPaBUIBLHO U TIOJHOCTHIO PACKPBITO COJACPIKaHUE MaTepHralia B IpeesiaX mporpaMMbl, YETKO U
MPAaBUIILHO JaHBI OIIPENIENCHUs] U PACKPBITO COJEpKaHWE IMOHSATHA, TOYHO UCIOIH30BAHbI HAYYHBIE W TEXHHYECKHE TEPMHUHBI, B
OTBETE UCTOJIH30BAHEI paHee MPHOOPETEHHBIE TEOPETUIECKHE 3HAHUS, C/IeIaHBI HEOOXOAMMBIE BHIBOJIBI H 0000IIeHHS

XOpoI1o

BrictaBnsiercsi, eciii 00y4aromumMces pacKpbITO OCHOBHOE COJIep)KaHUe MaTepHana B Mpejeiiax MporpamMMel, IaHbl ONpeAeICHUs 1
PaCKpBITO CO/IEp)KaHHE MOHSATHH, B OTBETE UCIIOJIB30BaHbI paHee MPUOOPETEHHBIE TEOPETUUECKUE 3HAHNUS, ClIETaHbl HE0OXOIUMbIE
BBIBOZBI M 0000IIEHNS], HO MIPUCYTCTBYIOT HE3HAYUTEJIbHBIE HAPYIICHUS B IOCIIEI0BATEIbHOCTH H3JIOKEHHS, UIMEIOTCSI OZHA-/IBE
HETOYHOCTH B COJICPKAHUHU OTBETA

YI0BJIETBOPUTEIHHO

BeicTaBisiercst, eciin 00y4aroIuMest Coiepkanie y4eOHOro Marepuasa u3JokeHo (hparMeHTapHo, He BCer/a MoCie/I0BaTe/IbHO, HE
OaHbI ONPECACIICHUA, HE PACKPBITO COACPIKAHUC HOHHTHﬁ, NI OHU U3JI0KEHBI C OIIH/I6KaMI/I, J0IyCKarTCA OHII/I6KI/I 1 HCTOYHOCTH B
HCTIONb30BAaHUN HAYYHON TEPMHHOJOTHH, OTCYTCTBYIOT BBIBOJBI M OOOOIICHHUS W3 MPEABIIYIIEr0 Marepualia, WX BO3MOXKHBI
OIIIMOKH B MX M3JI0KEHHUN

HCYAOBJIECTBOPUTECJIBHO

BricTaBisieTcs, eciii 00y4aronuMcs OCHOBHOE COZIEpKaHKe YIeOHOro MaTepraja He PacKphITO, HE JAOTCSA OTBETHI Ha OCHOBHBIE
BOTPOCHI, TOMYCKAIOTCSA TrpyObIe OMIMOKU B OMPE/CICHUU MOHATHH, B MCIMONBb30BAHUH TEPMHUHOJOTHH, OTCYTCTBYIOT BBIBOJBI U
0000111eHHS




6. MATEPHUAJIBI AJI51 I[I/IAFHOCTH‘IECKOﬁ PABOTBI
3amanus 411 TUarHOCTHYECKOM pabOoThI TOJDKHBI 00€CTIEYMBATh OIICHKY MOJHOCTHIO MIJIM YaCTUYHO C(hOPMUPOBAHHBIX KoMIieTeHITni. Kaxmoe
3aJJaHKe JOJDKHO OBITh MPHUBSI3aHO K TOMY WJIM UHOMY UHAUKATOPY CHOPMUPOBAHHOCTHA KOMITCTEHIIHH.
Ilpu ¢popmupoeanuu 3a0anuii 013 OUAZHOCMUYECKOU PAOOMbL HEOOXOOUMO UCNOJIB308AMb MECHI08bIE 3A0AHUS CEOYIOUUX MUNOE.
Tun 3ananus 1. 3agaHust 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHSL.
Tun 3aganus 2. 3aaHUs 3aKPHITOTO TUTIA HA YCTAHOBJICHHUE MTOCIICIOBATEILHOCTH.
Tun 3ananus 3. 3ananuss KOMOMHUPOBAHHOTO TUTIA, TIPE/IIOIATAOIINE BHIOOP OJHOTO MPABHIBLHOTO OTBETA U3 MPEIOKEHHBIX.
Tun 3a1aHusA 4. 3a)1aH1/1$[ KOM6I/IHI/IpOBaHHOF0 TUIIA, IPEAIIoJararomuc BI)I60p HCECKOJIBKMX OTBCTOB U3 IMPCAJIOKCHHDBIX.
Tun 3aganud 5. 3agaHus OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM.




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, Kakue u3 creayrommx Kakwue u3 creayromumx MHHYT)
BBICKA3bl | OCYLICCTBIATH | KPUTHYCCKHUHU aHAIHM3 U VTBEPKACHHUIA O CBOMCTBAX JIOTHYECKHUX (DOPMYII SBIISIOTCS
BaHUH. TIOUCK, cuHTe3 nHdopmanuy, 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 KOMMYTATUBHOIA, 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 moGoii 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 IToscuenue: 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 UMILTUKAIIHIO qepeE3 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
npoeccruoHan
BHOU
JeSITeIbHOCTH

MOACIIUPOBaHUA,
TCOPETUICCKOT'O

OKCIICPUMCHTAJILHOT'O

HCCIICI0OBAHUA

podeCCHOHATTEHOM

JCATCIIBHOCTHU

3 (BepHo): OTo TOouHas
(dbopMyIUpOBKa MEPBOTO 3aKOHA
ne Moprana a5t KOHbIOHKIIUHY,
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,
(dhopMyIia UCTHHHA MIPU 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 MIPOTUBHOTO
(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
IepeMeHHas 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 HakoHe1r, 3TH
KOHBIOHKIINN O0BETUHSIOTCS
JTU3BIOHKIMEH, YTO AaeT

3. Iloka3aTh, 4TO K3
MOJIYYEHHOTO PACIIUPEHHOTO
MHO’KECTBA ITOCHIJIOK JIOTHYECKHU
cleyeT IpOTUBOPEUHE
(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
NPEANONI0KEeHUs 00 OTpULIAHUN
JIOKa3bIBAEMOTO YTBEPIKACHUS
BBITEKAET MPOTUBOPEUHE.

0) [TocnenoBarenbHoOe
BBIBE/ICHUE TE3MCa U3 JaHHBIX
MOCBUTOK M paHee T0OKa3aHHBIX
TEOpeM TI0 TIpaBUIIaM BHIBOJIA.
B) /lokasaTesabCTBO
uMIIiMKanua (A —

B) nyrem
Jl0Ka3aTeJbCTBA
PaBHOCUJIBHOW  eM

Bazosbiii (1-3
MUHYTBI)




Ortser: la, 20, 3B, 41

uMIUiMKauuu ( "B —
-mA) .

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

11

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.

Pacnionosure sTansl anroputMa
npuBeieHNs (HOpMYIIbl JIOTUKU
IIPEANKATOB K MPEABAPEHHOU
HopMmaibHOU dopme (ITHD) B
IIPABUJIBHOM JIOTUYECKOM
HOPSIIKE.

1. MckmrounTh JIOTHYECKUe
CBSI3KU IKBUBAJIEHTHOCTH (<) U
MMILTUKALK (— ), BBIPa3UB UX
4yepe3 KOHBIOHKIHUIO,
JU3BIOHKIIMIO U OTPULIAHUE.

2. BHecTun oTpunianue BHyTpb
(bopMyIIbl, HCHIOIB3YS 3aKOHBI JIe

3ananmue S.

VYcraHOBHTE NTPABUIIBHYIO
HOCJIEI0BATENIbHOCTD I1aroB MpU
(dhopManu3anuy yTBEp)KJIEHUS Ha
€CTECTBEHHOM SI3BIKE B SI3bIK
JIOTHKH MTPETUKATOB.

1. Onpenenuts NpeIMETHYIO
o0nacTh (YHUBEPCYM
pacCyXJICHHI).

2. Belienute 35eMeHTapHble
CBOMCTBA IIPEAMETOB U
OTHOILIEHHS MEX]Ty HUMH,
BBECTH IS HUX MIPEIUKATHBIC
CHUMBOJIBI.

Ba3zosnbrii (1-3
MHUHYTBbI)




Moprana u 3aKOHBbI JIst
KBaHTOPOB, TaK YTOOBI OTPHUIIAHUS
OTHOCHJIMCH TOJIBKO K aTOMapHBIM
dbopmynam.

3. BeiHecTH KBAaHTOPHI B HAYAJIO0
(bopMyIIbI, TEPESHMEHOBBIBAS TIPU
HEO0OXOIUMOCTHU CBS3aHHbBIE
MIEPEMEHHEBIC, YTOOBI N30eXKaTh
KOJUIU3HWI UMEH.

4. ITpu HEOOXOIUMOCTH MPOBECTH
MUHUMU3ALUIO T0A(GOPMYIT B
Matpuiie (dactu popmynl 6€3
KBaHTOPOB) C UCIIOJIb30BAHUEM
PaBHOCWJIBHOCTEN 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 popMain3oBaH.
Cnavana He00X0IUMO TOJIY4YUTh
bopMmyity, coiepIKallyto TOIbKO
6a3oBble cBsA3kH (1). 3arem
HE00XO0IUMO «IIPOTOIKHYTH
OTPHIIAHUS JI0 ATOMAPHBIX
dbopMy1, 4TOOBI HaJT HUMU CTOSUTH
TOJILKO KBAHTOPBI WA
JIOTHYECKHUE CBA3KH, a HE
otpuranus (2). [Tocne aToro
MOJIE3HO YIPOCTUTH MaTpHLLy (4),

3. OnpeaenuThb JOTHYECKYIO
CTPYKTYPY YTBEPKIACHUS
(KBaHTOpPHBI U JOTHYECKHE
CBS3KH).

4. 3anucatb popmManabHOE
BBIpQXXCHHUE, CHHTAKCUYECKU
COOTBETCTBYIOIIEE CTPYKTYpE,
olpeziesIeHHON Ha 1are 3,
UCIIOJNIB3YS BBEJCHHbBIC
CHUMBOJIBI.

OtBet: 1,2,3,4

[losicuenue: D10 MeTOOIOTUS
dbopmanuzanuu. CHauana
HEOO0XO0UMO YETKO OUEPTUTD
TPaHUIbI PACCMOTPEHUS —
yauBepcyM (1) (Hanpumep, «Bce
JIOINY, «BCE HATYpaJIbHbBIE
yuciiay). 3aTeM BHYTpHU 3TOU
00J1aCTH BBLAETSIOTCS
KITIOYEBBIC MPU3HAKU U
OTHOILIEHUSI, KOTOPbIE CTAHYT
npenvkaramu (2) (Hampumep,
Y(x): «x — yenoBek», JI(x, y):
«x mro6ut y»). [locne atoro
aHAIM3UPYETCs caMa JIOTHKA
BBICKa3bIBaHUS: KAKUE KBAHTOPHI
UCTIOJB3YIOTCS («BCEY,
«CYILIECTBYETY), KaK CBA3aHbI
ero dactu (3) (mampumep, «Jls
BCSAKOTO X CYIIECTBYET Y TaKoil,
4T0...»). Yl HakoHell, Bce




YTO OOJICTYHT AaJTbHEHIITNE
npeoOpazoBanus. M Toiapko Ha
MIOCJICTHEM dTarie, KOoraa MaTpulia
rOTOBA, BCE KBAHTOPBI
MOCJICIOBATEIBHO BBIHOCSTCS B
npeduxc (3).

KOMITOHEHTBI COOMPAIOTCS B
KOppEeKTHYIO hopMyity (4).

3,3

3aganmue 6.

Kak HaspiBaercs popma J0ruKu
IpEeANKaTOB, B KOTOPOM
3aIpenieHo UCIob30BaTh
KBAaHTOPHI 110 TPEANKATHBIM W
(GyHKIIMOHAJIbHBIM CUMBOJIAM, a
npeaMeTHas 00JacTh
IIpEeJIoJIaracTcs HemycToi?

1. Jloruka BTOpOrO nopsiika

2. Vcuncnenne BbICKa3bIBaHUM
3. Jloruka nepBoro nopsjaka
(ucuMcneHue npeauKaToB
MIEPBOIO MOPSIKA)

4. MopanpHas JOruKa

OrtBeTt: 3

[Toscuenue:

3 (BepHo): D10 TOUHOE
OIIPEAEIIEHUE KIIACCUYECKOU
JIOTUKH TIEPBOTO MOPSIJIKA.
KBaHTOpPBI MOTYT CBSI3BIBATH
TOJIBKO IMMPEAMETHBIC
MEpPEeMEHHbIE, HO HE TTIEPEMEHHEIE,
0003Ha4aroIIMe CBOMCTBA

3amanue 6.

UYTo 13 nepeyncieHHoro
SABJIAETCS ATOMapHOU
(anemeHTapHO) hopMyIioi
JIOTMKHU 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 JIOTHUeCKuX
CBSI30K M KBaHTOPOB. —R(, b)
(opmanpHO sIBISETCS
OTPHUIIAHUEM aTOMapHOM
¢dbopmyiel R(a, b). OgHako B
CTPOTOM CHHTAKCHYECKOM
OTIpeIeIeHUU aTOMapHbIe
(hopMyITBI 4aCTO BKIIOYAIOT B
ce0sl M UX OTPULIAHMSI KaK
npocreime Gopmynbl, He

Bazosbrii (1-3
MHUHYTBbI)




(mpenukaThl) WM GYHKIIUNA. DTO
HauOoJee N3y4eHHas U MIMPOKO
npUMeHseMasi B MAaTEMaTHKE U
KOMITBIOTEPHBIX HayKax
dbopmarnpHas cucTema.

pa3nokuMble Ha Oosee MeKue
MPEIUKATHBIE KOMITOHEHTHI C
TMOMOIIBIO CBA30K —, V, A, <>
unu kBaHTopoB. Cpeaun
BapHAHTOB ATO MpOCTeiias
KOHCTpyKLUsA. bonee KoppeKTHO
ob110 OBI cKa3aTh R(a, b), HO B
PEUIOKCHHBIX BapUaHTaX
TosbKO —R(a, b) Gke Bcero
aTOMAapHOCTH, TaK KaK BapUAHTHI
1, 2, 4 sBHO conepKaT CBSI3KU
WJIH KBAaHTOPBI.

Tema 3
Bynesbt
GyHKINH.

YK-1
Crioco0eH
OCYIIECTBIISTh
TIOUCK,
KPUTUYECKUN
aHaIN3 U
CHHTE3
nHpOpMAIUH,
NPUMEHATh
CHUCTEMHBII
MOJIXOJT JITISI
perieHus
MTOCTaBJIEHHBIX
3ama4y

YK-1.1. 3naTh, KaK
OCYILIECTBIISITH MIOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 HH(popManuy,
MIPUMEHSATH CUCTEMHBIH
MOJIXOT JUIs peIIeHus
MIOCTaBJICHHBIX 33124

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

HNOIIK-1.1. 3HaTh
OCHOBBI MATEMAaTHKH,
(107637178
BBIYMCIIUTCIIFHOM
TEXHUKHU u

3,3

3aganue 7.

Yrto npeacTaBisieT coooi
moytmHoM JKerajakuHa JIst
OyneBoit pyHKIIUU?

1. IlpencraBnenue GpyHKIUH B
Bujae C/AHD.

2. IlpeacraBienue GyHKINU B
BUJIE CYMMBI 10 MOZYJIIO 2
3JIEMEHTAPHBIX KOHBIOHKIIUH.
3. [Ipencrasnenue GpyHKINUU B
BUJI€ TPOU3BEICHNUS
DIIEMEHTAPHBIX JU3BIOHKIIHH.
4. YHUKaJIbHYIO TaOIHILy
UCTUHHOCTU (YHKIIHH.

OTtBerT: 2
IlosicHenue:

2 (BepHo): D10 TOUHOE
oTIpeNieNIeHUe TTOIMHOMA

3apanue 7.

Teopewma Ilocta naer:

1. HeoOxoaumoe 1 T0CTaTOYHOE
yCIIOBUE MUHUMAIbHOCTH
OyneBoi QyHKIUU.

2. HeoOxoaumoe B 10CTaTOYHOE
YCIIOBUE JIMHEHHOCTH OYIIeBON
(GyHKIMH.

3. HeoOxoaumoe U TOCTaTOYHOE
YCIIOBUE MOJTHOTHI CUCTEMBI
OyneBbIX (QYHKIIH.

4. Cioco6 mocTpoeHus TabIUIIbI
HMCTUHHOCTH TIO TTPOU3BOJILHOM

thopmyre.
Otger: 3

[TosicHeHue:

3 (Bepno): Kpurepuii [Tocra —
9TO yHAaMEHTaIbHAs TeopeMa,
KOTOpast TJIACHUT, YTO CUCTEMa

IoBbimenHbIi (3-5
MUHYT)




OIIK-1
Crioco0en
HIPUMEHSThH
€CTECTBEHHOH
ay4HbIC U
oOI1IenHxeHep
HBIC 3HAHUS,
METOIbI
MaTeMaTH4eCK
OT0 aHaM3a u
MOJIEINPOBaH
s,
TEOPETUYECKOT
ou
JKCIIEpPUMEHTA
JBHOTO
UCCIIEIOBaHUS
B
npodeccruoHan
BHOM
JeSITeTbHOCTH

NpOrpaMMHUPOBaHHs HA
0a30BOM ypOBHE.

HOIIK-1.2. YMeThb
MPUMEHSTh
€CTECTBCHHOHAYYHbIC U
oO0IIenH)KeHEPHBIE
3HAHUS, METOIBI
MaTeMaTHYeCKOTro
aHammsa u
MO/JICITUPOBAHHS,
TEOPETHIECKOTO u
IKCTIEPUMEHTAIBHOTO
HUCClIeJOBaHUSI B
npoheCcCHOHATBHOMN
JIeSITeIIbHOCTH

Kerankuna: f(x1,...,xn) = a0 P
al*x1 @ ... @ an*xn D
al2*x1x2 @ ..., rae
KO3(DPUITMEHTHI a MPUHAICKAT
{0,1}, a cmosxeHre — 1O MOJTYIIIO
2 (XOR).

OyJneBbIX (PYHKITUH MTOJTHA TOT/1a
Y TOJIBKO TOT'Ja, KOT/Ia OHA He
COJICPIKHUTCS IICTTUKOM HU B
OJTHOM M3 TISITH 3aMKHYTBIX
kinaccoB (T 0, T 1,S,M,L).

11

3ananmue 8.

YcTaHOBHUTE COOTBETCTBUE MEKTY
KJ1acCOM OyJeBBIX (YHKIIHI 110
[Tocty u mpumMepoM QyHKITUH,
JUJIL KOTOPOM JAHHBIN KJ1accC
SBIISIETCS XapaKTEPHBIM.

Crucoxk 1 (Kace):
1. To (coxpaHsrOIIHE HOJIB)

3ananne 8.

Y cTaHOBHUTE COOTBETCTBUE
MEXy OyJeBoi
(byHKIMEH/KOHCTaHTON U ee
MPEJICTaBICHHEM B BUJIC
nonuHoMma JKerajakuHa.

Cnucok 1 (OyHkuus):

Bazosbrii (1-3
MHUHYTBbI)




2. T1 (coxpaHsOIKe eAUHUILY)
3. S (caMOABOCTBEHHEIE)
4. M (MOHOTOHHBIC)

Crucok 2 (DOyHKIHS):
a) fa(x, y)

X V Ty

0) f2(x) = —x

B) f 3( X, y ) =

X A Ty

r) fal x, y ) = X
ANy

OtBert: 1B, 2a, 30, 41

1 KonbroHknusa ( X
Ay)

2 JAuzbroHkuusa (X
Vi y)

3 Hckarovarwmee WU
(x & vy)

4. KoncranTa 1

Crnucok 2 (ITonunom

Kerankuna):

a) x ©y @ xy
0) xy

B) |

r) x @ vy

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

55

3aganue 9.

CKOJIbKO CYIIECTBYET JIMHEHHBIX
OyneBbIX (GYHKLUH OT n
nepeMmeHHbIX? (JIuneitHas
byHKLIUSA — 3TO QyHKIMS,
npecTaBuMasi B BUJIE IMTOJIMHOMA

JKerankuHa creneHu He Boiie 1).

Otger: 2" (n+1)

[Tosicuenue: JIuneitnas GpyHKIms
OT N NEPEMEHHBIX UMEET BUI:
f(x1, ..., xn) =a0 @ al*x1
a2*x2 @ ... @ an*xn, rae
KaX/IbIif KOO PHUIMEHT a_1

3ananue 9.
HazoBure nBa (11100bIX) U3 IATH
3aMKHYTBIX KJIaCCOB (KJIAaCCOB

[Tocra), purypupyromux B
KPUTEPUU TIOJTHOTHI.

OTBer (B KauecTBe OTBETA
MIPUHUMAETCS OJVH WIH
HECKOJIBKO YKa3aHHBIX JlaJiee
orseroB): T 0, T 1,S,M,L —
KJIacC JTMHEHHBIX (DYHKITHH.

[osicuenue: CornacHo Teopeme
ITocra o momHOTE, cCUCTEMA
OyneBbIX (DYHKUIUU SBISIETCS

Boicokuii (5-10
MUHYT)




(1i=0..n) moxeT ObITH 0O 0,
m6o 1. Beero xoaddunuenton
n+1. Kaxxaplii He3aBUCUMO
BBIOMpPAETCS IBYMs CLIOCOOAMH.
CrnenoBarenbHO, 001Iee YHCIIO
Pa3INYHBIX JIUHEHHBIX (YHKINUN
paBHO 2" (n+1).

noyiHoH (oOpa3yeT 6a3uc) Toraa
Y TOJIBKO TOT'Ja, KOT/Ia OHA He
COJICPIKHUTCS IICTTUKOM HU B
OJTHOM M3 3TUX ISATH 3aMKHYTBIX
(TIpeIImoTHBIX ) KJIACCOB.
VYkazanue To0bIX IBYX
KOPPEKTHBIX Ha3BAaHHH KIIACCOB
SIBJISICTCSI BEPHBIM OTBETOM.

10

Tema 4
Teopus
aITOPUTM
OB

YK-1
Cnocoben
OCYIIECTBIATh
TIOMCK,
KPUTUYECKUN
aHalu3 u
CHHTE3
nH(pOpMAaIH,
MIPUMEHSTh
CHCTEMHBIN
TTOXOJT JISt
pereHus
MTOCTaBIICHHBIX
3a1a4

YK-1.1. 3naTh, KaK
OCYILIECTBIISITH MIOUCK,
KPUTUYECKAN aHAIU3 U
cuHTe3 HH(popManuy,
MIPUMEHSATh CUCTEMHBIH
MOJIXOJI ISl pelIeHus
MIOCTaBJICHHBIX 33134

NYK-1.2. YMmeth
KJIacCH(UIMPOBATH
(aKThI, HHTEPIIPETALINH,
OLICHKH B OTKPBITHIX H
CIIeIHATN3UPOBAHHBIX
WCTOYHUKAX
uHQOpMaIH

HNOIIK-1.1. 3HaTh
OCHOBBI  MaTE€MaTHKH,
buzmKy,
BBIYUCITUTEIIHHOM
TEXHUKH u
NpOrpaMMHUPOBAHUS Ha
0a30BOM ypOBHE.

HOIIK-1.2.
MIPUMEHSTh

YMeTb

5,5

3ananue 10.

HazoBute Tpu 00s3aTeNbHBIX
KOMITOHEHTA, U3 KOTOPBIX
COCTOHUT (pOpMaIIbHOE OIMCAaHUE
JIETEPMUHUPOBAHHOM MAIIUHBI
Trropunra.

OrtBer (B KauecTBe OTBETA
PUHUMAETCS OJMH WIIH
HECKOJIBKO YKa3aHHBIX Jjajiee
orBeToB): KoHeunblil andaBut
JIeHTHI (BKJIIOYas MyCTON
cumBo1), KoHeuHOE MHOXKECTBO
COCTOSTHUH YIIPABIISAIOLIETO
yCTpoiicTBa (BKJItOUAsi HAYAJIbHOE
U 3aKJII0UUTeNbHOE), OYHKIUSA
Mepexo/10B (MmporpamMma),
3aj1aroIas 1eHCTBHSI Ha KaKI0M
niare.

(Takxe MOTYT IPUHUMATBCS:
OeckoHeyHasi B 00€ CTOPOHBI
JIeHTa, CYUTHIBAIOILIE-
3anuchIBaronias roJIoBKa)

3aganue 10.

Kak Ha3bIBaeTcs runoresa
(HeokazyeMblil B paMKax
TEOPHH TE3UC), YTBEPHKAAIOLIas],
YTO KJ1acc (PyHKLUH,
BBIYMCIUMBIX HA MALIHHE
TrropuHra, CoBnasaer ¢
KJIaCCOM MHTYUTHBHO
BBIUUCIIUMBIX aJITOPUTMHUYECKUX

byHKIHII?

Otgert: Tesuc Trropunra (mim
Tesuc Yepua-Trropunra).

[TosicHenue: D10 HIeHTpaIbHAS
¢unocopcko-MaTeMaTuuecKas
THIIOTE3a TEOPUH aITOPUTMOB.
Ona He sIBIII€TCSI TEOPEMOH, TaK
KakK CBSI3bIBaET (hOpMaIbHOE
MaTeMaTHYeCcKOe MOHATHE
(«BBIYUCITUMOCTH 110
ToropuHry») ¢ HeOpMaIbHBIM,
WHTYUTHBHBIM MTOHITHEM
(«anropuT™MHUecKas
BBIYUCIIMMOCTBY). E€ Henb3s

Broicokuii (5-10
MUHYT)




OIIK-1 €CTECTBEHHOHAYYHbIE H [Toscuenue: ®opmainbHo, JI0Ka3aThb, HO €€
Crocoben OOIIEHHKEHEPHBIC JIETCPMUHUPOBAHHAS MAIIMHA MPaB0NO0I00HOCTD
IPUMEHSATD 3HAHUS, METO/IBI ThropuHra 3ajaeTcst Kak KOpTeX | MOATBEPIKIAETCs TEM, UTO BCE
€CTECTBEHHOH | MareMaTHYECKOTO M=(Q,T,Z%9,q0,B,F), tne Q MPEIJI0KEHHBIE HE3aBUCUMO
ay4HBIE U aHaam3a u — KOHEYHOE MHOKECTBO (hopMasbHbIe OnpeaeIeHUs
OOIIEnH)XEHEP | MOAEIUPOBAHMS, cocTosTHUM, I — KOHEUHBIHM BBIYUCIIMMOCTHU (PEKYPCUBHBIE
HBIC 3HAHUA, TEOPETUIECKOT O u andaBut neHTh, X S [ — dbynkuum Yepua, A-ucuucieHue,
METOABI OKCIIEPUMEHTAJILHOTO BXOJIHOM andasuT, 6: Q X I' —> Q | HOpMaJbHBIE AITOPUTMBI
MaTEMATUYECK | UCCIICAOBAHUSA B x I x {L, R} — (I)yHKLII/IH MapKOBa) OKa3aJIuCh
Or0 aHanM3a U | MPOQEeCCHOHAIBHOM nepexo1oB, 0 € Q — HavalbHOE | DKBUBAJIEHTHBI MOJEIU
MOJCIMPOBaH JCATCIbHOCTH cocrosgaue, B € ' — HYCTOﬁ TbIOpI/IHFa.
W, cumBoIL, F € Q — MHOXeCTBO
TeopeTnecKor 3aKJIIOYMTEIBHBIX COCTOSTHUH.
on Tpu kIIt0OUEBBIX KOMIOHEHTA —
SKCHEPUMCHTA o710 Q, I' M 3. YKazaHue 3TUX Tpex
JIBHOTO 3IIEMEHTOB SBIIAETCS BEPHBIM
WCCITEIOBaHUSI OTBETOM.
B
npodeccuoHan
bHOU
ACATCIIbHOCTHU
Kpumepuu oyenueanua ouaznocmuueckou paoomoi:
Ouenka Kpurepum oueHnBanus

OTJHMYHO oT 90 1o 100 % npaBuUIBHO BHINOJHEHHBIX 3a1aHUN

XOpo1I0 ot 70 1o 89 % npaBUILHO BHITIOJHEHHBIX 3aJaHUI

Y1OBJIETBOPUTEIbHO oT 50 10 69 % npaBUIBLHO BBINOJHEHHBIX 3aJaHUI

HEyI0BJIETBOPHUTEJbHO | MeHee 50 % npaBUIbHO BHIIIOJHEHHBIX 3aJaHUH




