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INOACHUTEJIBHASA 3ATINCKA

Metoanyeckie PEeKOMEHAALMH TI0 BBINOJHEHHIO TMPAKTHYECKUX pPAa0OT MpeAHa3HAYECHBI IS
OpraHu3ay paboThl Ha MPAKTUUYECKUX 3aHATUAX MO yueOHOM NucHUIUIMHE «J{HUCKpeTHas MaTeMaTHKa C
JIEMEHTAMU MaTEMaTU4ECKOM JIOTMKW», KOTOpas SBISAETCS BaKHOM COCTAaBHOW 4YacTbl0 B CHUCTEME
MOATOTOBKU CIEIHAIKMCTOB CpeaHEro mpodeccHoHaabHOro 00pa3oBanus mo crenuaibHocTH 09.02.06
CereBoe U CUCTEMHOE aAMUHUCTPUPOBAHUE.

[IpakTuueckue 3aHATHS SBISIOTCS HEOTHEMJIEMBIM JTAllOM M3Y4YEeHUs Y4eOHOM TUCIUIUIMHBI U
IPOBOASTCS C LENbIO:

— (¢dopMUpOBaHUS TMPAKTUYECKUX YMEHUH B COOTBETCTBUM C TPEOOBAHUAMU K YPOBHIO

MOJATOTOBKU 00Y4aloIInXCsl, yCTAHOBJICHHBIMU paboueii mporpaMmMoii yueOHOM TUCIUILINHBL,

— 0000meHns, CcHCTEMAaTU3aluH, YIrIyOJIeHUs, 3aKpeIUIeHUS MOJYYCHHBIX TEOPETHYECKHX

3HAHUM;

— TOTOBHOCTH HCHOJb30BaTh TEOPETUUECKUE 3HAHUS HA MTPAKTHUKE.

[IpakTueckue 3aHATUSA MO ydyeOHOM aucuuIiMHe «/luckpeTHas maTemaTtuka ¢ 3JIeMEHTaMH
MaTeMaTHYECKOM JIOTMKH»  CIIOCOOCTBYIOT — (DOPMHUPOBAaHMIO B  JaJbHEHIIEM TPH  H3YYCHHUH
npohecCHOHATBHBIX MOIYJICH CIEeAYIOIUX KOMIIETECHIIHI:

OK 01. Bsibupats criocoObI pemieHus 3a1a4 npohecCHOHATBLHON e TeIbHOCTH MPUMEHUTEIEHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBpPEMEHHBIE CPECTBA IMOUCKA, aHATIM3a U MHTEPIpPETauu WHHOpMAIUN
¥ MTHPOPMAIMOHHBIE TEXHOJIOTUH JIJISl BBIMIOJHEHUS 33]1a4 MPo(ecCuOHAIBHON 1eATeIbHOCTH.

OK 03. IlmanupoBaTh M pPEATH30BHIBATE COOCTBEHHOE MPOPECCHOHATBHOE M JHMYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JIEATEIHHOCTH B PO(decCHoHaNbHOM cdepe, UCTIoNb30BaTh 3HAHUS 110
IPaBOBOW M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHTYaIUsX.

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/E.

OK 09. Tlomp3oBarbcss mTpodEeCCHOHATBHON TOKyMEHTAllMEeH Ha TOCYIJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

B Meroguueckux pekOMEHAALUMSX MPEeAJaraloTcsi K BBIIOJIHEHHUIO NPAKTHYECKUE padoThl,
NpelyCMOTPEHHbIE y4yeOHON paboueld mnporpaMMol AUCHMILTUHBI «JlUCKpeTHas MareMaTHuka c
9JIEMEHTAaMHU MaTeMaTUYECKOU JIOTUKW.

ITpu pa3paboTke copepkaHusi MPAKTUUECKUX padOT YYUTHIBAICS YPOBEHb CIIOKHOCTU OCBOECHHUS
CTYJEHTaMH COOTBETCTBYIOLIEH T€MbI, OOIIUX U MPOo(ecCHOHATBHBIX KOMIETEHIINN, HAa (OpMUpOBaHUE
KOTOPBIX HalpasieHa JUCLUIUIMHA.

Metoauueckie peKkoMEHJIAaUuu 1o YydyeOHOM aucuMiiuHe «J/luckpeTrHas MaremaTHKa C
JJIEMEHTaMU MAaTE€MaTU4eCKOW JIOTMKM» MMEET IPAaKTHYECKYH0 HaIlpaBICHHOCTb W 3HAYUMOCTbD.
®opmupyemble B Mpolecce MPaKTUYECKUX 3aHATHH YMEHHUS MOTYT OBbITh MCIIOJIb30BaHbl CTYJEHTaMH B
Oynyuieit mpodeccuoHaNbHON AESITENFHOCTH.

OneHky 3a BBINOJHEHHE MPAKTUYECKUX pPaOOT BBICTABIAIOTCS MO NATHOAIBHON CHUCTEME.
OneHkn 3a NpakTUYeCKue pPabOTHI SIBISAIOTCS O00A3aTENbHBIMU TEKYLIIUMH OLEHKaMH 10 y4eOHOM
JUCIUIIMHE U BBICTABIISIIOTCS B )KypHAJIE TEOPETUYECKOT0 00yUESHHUSI.



1. IlepevyeHb mpakTHYECKHX PA0OT MO TUCHHUILINHE «[HCKpeTHAS MaTeMATHKA C 3JIeMEHTaAMU
MAaTEeMATHYECKOM JOrHKH»

Pa3znen 1. OcHOBBI MaTEMATH4YECKOH JTOTHKH
IIpakTnyeckas padora Ne 1.
®opmynsl joruku. IlpuBenenue dopmyn noruku k JH®, KH® ¢ mnomomipio paBHOCHIBHBIX
npeoOpa3oBaHU

IpakTnyeckas padora Ne2
[IpoBepka OyneBoii pyHKIMM HA TpUHAIIEKHOCTH K Kiaccam T0, T1, S, L, M. [TonHoTa MHOXKECTB.
Pasznea 3. Jloruka npeaukaron
IIpakTyeckas padora Ne3
Pemenue 3a1ay no MaTeMaTUUECKOM JIOTHUKE, CBA3aHHbBIE C IIPEAUKATAMM.
Pasznea 4. JjemeHThI TEOpUM rpagos
IIpakTHyeckas padora Ned
HccnenoBanue CBOMCTB OMHAPHBIX OTHOIICHHA.
Paznes 5. DiieMeHTBI TeOpUH AJITOPUTMOB
IIpakTuyeckas padora NeS
Teopus oroOpakeHuii u anreOpa MoACTaHOBOK.



2. OnucaHne NOPSAAKA BHINMOJTHEHUS NPAKTHYECKUX padoT
2.1. lIpakTuyeckas padora Ne 1
«Dopmynel noruku. [Ipusenenue popmyn noruku k JJHO, KHDO ¢ moMorpio paBHOCHIBHBIX

npeoOpa3oBaHMIN»

Heab: chpopmMupoBaTh y CTYIEHTOB 3HAHUSA, YMEHUS U HAaBBIKU pabOTHI C (OpMyJIaMu JIOTUKH U

npuBeaeHus ux Kk JJH® u KHO.

®opmupyemblie pesyiabtarhl: OK 01, OK 02, OK 04, V1, V2, 31, 32

Bpemsi Ha BbInOJIHEHHe Pa0OTHI: 2 Yaca.
OO0opynoBaHnune, TeXHHYECKHE CPEICTBA U HHCTPYMEHTHI:

PaGouas tetpass.
Pyuxa.

QHGKTpOHHaﬂ IMPC3CHTalA.

A w0

Tabmuna ¢ Gpopmynamu JOTHKH.
3ajanue I BBINOJHEHUs] NMPAKTHYECKOH pPadOTBI: ydJaluecs IOJDKHBI HM3YYUTh KPATKUE
TEOPETHUYECKHE M Y4eOHO-METOHUCCKIE MaTEPHAIIBI TI0 TEME MPAKTUIECKOTO 3aHSITHS; H3YYUTh YCIOBHUE
3aJ[aHus PAKTUIECKOTO 3aHSITHS; TIPH BBIMOJHCHUH pabOThI COOJIOAATH MOCIEI0BATEIbHOCTD ACHCTBUH,

OTBETUTH HAa KOHTPOJIbHBIE BOTIPOCHI; O(POPMHUTDH OTUET MO MPAKTUIECKON padoTe.
XoA BBINOJTHEHHS

VYyaruecs: caMOCTOSATENTEHO (POPMYITHPYIOT LIETU 3aHATUS — 5 MUH,
Pabota c TeopeTnueckuM MatepuaioMm — 5 MuH,

Pa30op npaktuueckux npumepoB — 30 mun,

PaGora ¢ BapuanTamu 3aganuii — 27 muwn;,

OTBeThI Ha NpeIaraéMble BONPOCH — 5 MUH;

Odopmiierne oTyeTa Mo MpakTUIecKoil padoTsl — 10 mun

N o g bk~ w D E

[ToxBenenue UToros, GOPMyJIMPOBAHHUE BBEIBOJIOB — 3 MUH
8. Brlmaua momalliHero 3aaaHus, BEICTABICHHE OLEHOK — 5 MuH
Kpamkaa meopusa u memoouueckue pekomenoayuu

C noMoI1bI0 PaBHOCHIIBHBIX MTPe0Opa3zoBaHuil GOPMYITy JIOTHKU MOXKHO MPUBECTU KIU3BIOHKTHBHOMN

WM KOHBIOHKTUBHON HOpMaiibHOH Gopme (JJHD u KHD).

d)opMlea Ha3bIBACTCS TOXKIECTBEHHO-UCTHUHHOMN (TaBTOHOPHCﬁ), CCJIn OJ1d JIHOOBIX Ha60pOBHepeMCHHHX

OHa IPUHUMACT 3HAYCHUC .

d)opMlea Ha3bIBACTCs TOXKICCTBCHHO TO)K,Z[CCTBCHHO-HO)KHOI\/IL CCJIN HJId JIIO0BIX Ha60pOB

MNEPCMCHHBIX OHA MPUHUMACT 3HAYCHHUC JL.

B anre6pe BbicKka3bIBaHUN UCIIOB3YIOT IB€ HOpMaJibHbIe (DOPMBI: TU3BIOHKTUBHYIO U

KOHBIOHKTHBHYIO HOpMasbHbIe (hopMbl popmyssl (JJHD u KHD).



Dopmyity, COCTOSIIIYIO TOIBKO U3 KOHBIOHKIIUH JIUTEP, HA30BEM 271eMEHMAPHOU KOHBIOHKYUEU.
ADOADOBOC
Dopmyity, COCTOSIIYIO TOIBKO U3 AU3BIOHKIUHN JIUTEP, HA30BEM 91eMEHMAPHOU OU3LIOHKYUEU.
AOADOBOC

Juzvionkmueroii Hopmanvrot popmoti (JJHD) HazoBEM popmMyity, COCTOAIIYIO U3 TU3BIOHKITHI

OJIEMCHTAPHBIX KOHBmHKHHﬁ.

F10...00Fn, n01, UK, Fx — ameMenTapHas KOHBIOHKITHSL.

Konvionkmusrnoii nopmanvroti ¢popmoti (KHD) HazoBEM (GopMyiy, COCTOSIIYIO M3 KOHBIOHKITHI

AJIEMEHTAPHBIX JU3bIOHKIUMN.

Fil...00Fn, n01, [k, Fk — anemeHTapHast TU3BIOHKITHSL.

Teopema. JIro6yto hopmyny moxHo mpusect k JIHO (KHD).

I[aI(I/IM Ha6p0001< aJIropurMa, OCymeCTBIAOIICTO Takou IICPECBOJI.

war 1: uzoasurses ot u [J

FOGH (FOG)(GIIF)

FOGOFOG

mar 2. OTHEeCTH OTpUL[AHUC K TICPEMCHHBIM, HM30aBHUBIIUCH OT JBOMHOIO OTpHULAHUA

FOF, FOGOFIG,FOGOFLG
miar 3: UCHOJb3ys AUCTPUOYTUBHOCTD (M Apyrue 3akoHsl), noayunts KH® (JTHD)

FO(GOH) O (FOG)(FUH) — ans monyvenust KH® (muctpubyTHBHO-pacpeeTuTeIbHbIN 3aKOH)

FOHOG) O (FOG)(FUH) — ms HOJ'Iy;eHI/I}I JHO.
IMpumep: npusectu k JJHD: (P Q)UIR.

(POQ)DJRLP OQORD (PO QORD (P DQ)IR.

Ipumep: npusectu k KH®: (PL(QLIR))0IS.

(POI(QUIR))IS 0P 0 (Q U R)ISH (P O(Q RIS [ (P O(QIR)IS [ (P IQ)II(P IR ))(S
H(



P 0QUS)(P R [IS)

3ameuaHue: HOHSITHO,_‘-ITO JAHD (f{HQ)) (;'[pC,Z[GJISIIOTCSI HEOIHO3HAYHO
(P OQ)URO (P UQUR)L(P OQUR)IR

JAM3bIOHKTHUBHAs HopMajbHasa ¢opma ([IH®) B OyjeBoii Jormke — HOpManbHas (opma, B
KOTOpoil OyneBa ¢opMmyina HMeeT BHUA TUIBIOHKIMHM KOHBIOHKIMHA nuTepanoB. Jliobas Oynesa
dopmyna moxer ObiTh mpuBeaeHa k JIH®. J[nsg 3TOro MOXXHO HCHOIB30BaTh 3aKOH JBOMHOTO
OTpMIIaHUs, 3aKOH € MopraHa, 3aKOH JUCTpUOYTUBHOCTH. JIM3bIOHKTHBHAs HOpMaslbHas (opma

YI[O6Ha AJIL aBTOMATUYCCKOI'O A0KA3aTCIbCTBA TCOPCM.

AvEB
®opmyisl B JJHD:

(AAB)v -4
(ANBA-CYV(-DANEANF)V{(CAND)VEB

®opmyinsl He B JTHD:

~(AV B)
AV (BA(CVD))

Anroputm noctpoenust JJHD

1) M30aBUTHCS OT BCEX JIOTMYECKUX OMEPAIHid, COepKAIMXCs B (OpMYIie, 3aMEHHUB X
OCHOBHBIMM: KOHBIOHKIIMEH, TU3BIOHKIIMEN, OTPULIAHUEM. DTO MOXKHO CIEJIaTh, UCTIOIb3YsI

paBHOCHIIbHBIE (POPMYIIBI:

A B=-AVB
Ao B=(AAB)V (~AA-B)

2) 3aMEHUTH 3HAK OTpULlaHUA, OTHOCSIIIHICS KO BCEMY BBIPAKCHUIO, 3HAKaMH OTpULIAHUA,

OTHOCAIHUMHUCA K OTHACJIBHBIM IICPEMCHHBIM BBICKA3bIBAHUAM HAa OCHOBAHUHN (1)0pMyJ'II

~(AV B)=-AA-B
~(AAB)=-Av-B

3) M30aBUTHCS OT 3HAKOB IBOWHOTO OTPHUIIAHUSL.
4) TlpuMeHHTh, €CIM HYXKHO, K ONEpalusM KOHBIOHKIIMK W JU3BIOHKIIAN

CBOUCTBAIUCTPUOYTUBHOCTH U (POPMYJIBI MTOTIIOIIECHUS.

pumep 1: Mpusenem k JH® popmyay: £ = (e & SR T 1 Ay 24

F=(-XVvY)]-(=-YV))==((-XVY)Vv=(=Y VZ))
F==((-XVY)WA(=YVZ)) = (-——XA-Y)A(-YVZ) = (XA-Y)A(-YVvZ) B

bI

pa3sMM JIOTHYECKHE onepanuu — u | gepes: v /A =

Hcnonp3ys 3akoH JUCTpHUOYTUBHOCTH, IPUBOAUM Gopmyry K JTHD:

F=(XA-YAY)V(XAYAZ)



Mpumep 2: npusectu k JHD: (PO Q)OIR.

(PLIQ)ORDIP 11Q RL (P 1 Q)R (P

NQ)UR.
Ipumep 3: npusectu k KH®: (PLI(QLIR))IS.

(PO(QUR))IS (P I (Q I RYISH (P O(QLIR))IS [ (P (QUR))IS [ (P LIQ)I(P IR ))IS

0(

P 0QUS)(P R [IS)

3ameuanue: HOHHTH(:, 4TO I[HCDZKHCD)_OHpCIIeJISIIOTCﬂ HEOIHO3HA4YHO
(P OQ)URO (P UQUR)I(P DQUR)IR

KonblonkTuBHasi HopmajbHasi ¢popma (KH®) B OyieBoii Jioruke — HopMmaibHas ¢opma, B
KOTOopoil OyneBa (opMmyrna UMEET BHJ KOHBIOHKIIUU JTU3IBIOHKIHKA JHTEpasioB. KOHBIOHKTHBHAS
HOpMasTbHas hopMa y100HA JIsl aBTOMAaTHIECKOTO JI0OKa3aTreabcTBa TeopeM. JIrobas OyneBa ¢popmyiia
MokeT ObITh mpuBeaeHa k KH®. J[ns 3TOoro MoXHO HCHOJB30BaTh: 3aKOH JIBOMHOTO OTPUIIAHUSA,

3aKOH z[eMopraHa, ,I[I/ICTpI/I6YTI/IBHOCTL.

~AA(BVC)
®opmynsl B KHO:

(AVB)A(=BV CV=D)A(DV—E)

ANB

=(BvC)
®opmynsl He B KHD:

(AANB)vC
AN (BV(DAE)).
AuaroputMm nocrpoennst KH®

1) M30aBUTHCS OT BCEX JOTMYECKUX OMEPAIHid, COAEpKAIMXCS B HOpMYJie, 3aMEHHUB UX
OCHOBHBIMH: KOHBIOHKIIUEHN, TU3BIOHKIIUEH, OTPUIIAHUEM. DTO MOKHO CII€JIaTh, UCIIOJIb3YS

paBHOCHIIbHBIE (POPMYIIBI:

A—+B=-AVDEB
A B=(AAB)V(-AA-B)

2) 3aMEHUTb 3HAK OTPHUIAHUS, OTHOCAIIUNCS KO BCEMY BBIPAKCHHUIO, 3HAKAMH OTPHIIAHHS,

OTHOCAIHUMHUCA K OTIACIIbHBIM IICPEMCHHBIM BbBICKA3bIBAHUAM HAa OCHOBAHUHN q)OpMyJIZ

~(AV B)=-AA-B



~(AAB)=-AV -B

3) M30aBUTHCS OT 3HAKOB IBOMHOTO OTPHUIIAHUSL.
4) IlpumeHHTH, €CIM HYXHO, K OHNEpalysM KOHBIOHKIUH ¥ JU3BIOHKIHU
CBOMCTBAAUCTPUOYTUBHOCTU ¥ (DOPMYIIBI IOTJIOLICHUSL.

Hpumep:

F=(X=2Y)A((mY = Z2)—=-X)
ITpusenem k KH® dpopmyy

[Ipeobpazyem dhopmyny F x hopmyne He conepkamend — :
F=(=XVY)A(=(=Y = Z)VaX) = (=X VY) A (=(==Y V Z) V =X)

F=(=XVY)A((-Y A-Z)V-X)

F=(-XvY)A(-X VYA (-XV-Z)

[To 3akony nuctpubyruBHOCTH onyuyum KHO:

3agaHust npakTHYeCKOoil padoThI
3aodanue 1. Onpenenuth AU3bIOHKTUBHBIE U KOHbIOHKTUBHbIE HOPMaJIbHbIE (POPMBI

1) Haiitu TH® s popmyst:
a) (XUy&z)&(x[1z)

b) xYZ(x[ly)

2) Haiitu KH® amst hopmyibr:
a) yx Cyx[Ix

b) Y_X_Dy_nyz

3aoanue 2. 3anumure Gopmynsl B JJHD

a) (A7 B) <> (nA" B)
—|(AA ﬁB)(—)ﬂA

=\

3aoanue 3. IlpuBenute nanHble (GopMysbl paBHOCUIBHBIMU MTpeoOpa3oBanusimu k JTHD:
(Xo?)s>@Ev):
1.

2 (X>2)-5Y)> X.

3aoanue 4. llpuBeaute nanHbie GOpMYITBl paBHOCHIIBHBIMU MTpeoOpazoBanusimMu k KHO:

FTAX)v(ZoY):



(XnX)v(Z >Y):

g FIX.Y.Z)=X" (7(X" ZN" (X" Y)
FE V. Ly=X"¥" X* Z" (1 X"F)

b F(X,Y.Z)=X"Y ' (~(X"Y Y (-X)"*Z" X

g FX.v.2) =X D" (X" Y) X

3aoanue 5. PaBHOCHIBLHBIME ITpeoOpazoBaHusiMu npuBeauTe Gopmyny Kk JJTHD u KHO.

KOHTpOJILHbIe BOIIPOCHI

1. Kakue 3aKoHBI JJOTHKH BBl HCTIOB30BAIM TIPH MPEACTABICHUHN OYJIeBOM (YHKIIMH B BUIC
JH® uKH®?

2. Yto takoe JTHD?

3. Uto takoe KHD?

4. ITpaBuna noctpoenus JJHD?

5. IIpaBuna mocrpoennss KHD?

6. Jlornueckue onepanuy HaJl BBICKa3bIBAHUSIMH.
dopma oT4UeTAa: BHINOJHEHUE 33JaHUN B TETPAJH JIJISl TPAKTUUYECKUX PaboT.

Kpurepun onenku:

OT1merka «5». Yyammiicss akTUBHO y4acTBOBaJl B JUCKYCCHSIX M TpymnmnoBod pabore. Bepno

claenan S5 3aJaHHM CBOEro BapHaHTa U MIPaBUJIbHO OTBCTHUJI ooiee uem Ha 50% npeajaracMabix BOIIPOCOB.

Ot1merka «4». Yuamuiics NpUHUMAJ aKTHBHOE y4acTHE B JIMCKYCCHSIX M TPYIIOBOW paborte.
Bepno caenan 4 3amanHusi cBOero BapHaHTa M MPaBHIBHO OTBETHIN Oosee ueM Ha 50% mpeanmaraeMbix

BOIIPOCOB.

OtMeTKa «3». CTy)IeHT IMMOMCPEMCHHO Yy4aCTBOBAJI B pa60Te, cacjiajl BEpHO 3 3aaHusd U B IICJIOM

BEpPHO OTBETHJI OoJiee yem Ha 50% mpeyiaraeMbIX BOIIPOCOB.

OtMmeTka «2». Yyamuiics He paboTan Ha 3aHITUH, HE YCBOWI MH(GOPMAITUIO, IPEAOCTABICHHYIO

Ha YPOKE: BEPHO CALCIa]l MCHEC TPEX SaHaHHﬁ, Ha OOJIBIIIMHCTBO BOITPOCOB OTBETUJI HETOYHO U HEBCPHO.

2.2. [IpakTnuyeckasi padora Ne 2
«IIpoBepka OyneBoii (yHKIIMK Ha MPUHAIIEKHOCTD K Kiaccam T0, T1, S, L, M.

ITonmHOTa MHOXKECTBY
Heab: chopmMupoBath y CTyA€HTOB 3HAaHUS, YMEHUS U HABBIKK PabOTHI ¢ OyJIeBbIMU QYHKIUSMHU.
®opmupyemsie pesyabtaTel: OK 4, OK 9, V1, V2,31, 35

Bpemst Ha BbINOJIHeHHe PadoOTHI: 2 yaca.



ObopynoBanue, TeXHHYECKHE CPeICTBA 1 HHCTPYMEHTBI:
1. PaGouas TeTpanp.
2. Pyuxa.
3.  DIeKTpOoHHAs MPE3CHTAIUS.
3agaHue A0 BBINOJHEHUS NMPAKTHYECKOil padoThl: ydamiyecs TOJDKHBI H3YYUTh KpaTKue
TEOPETUYECKHE U YueOHO-METOINYECKIE MaTepPHAIIbI 10 TeME MPAKTUYECKOT0 3aHATHS; U3yYUTh YCIOBHE
3alaHUA IPAKTUYCCKOTO 3aHATUA; IIPHU BBIIIOJIHCHUN pa6OTbI CO6JHOI[aTB IIO0CJIICAOBATCIIbHOCTD I[CI‘/JICTBI/II;'I,
OTBETUTH HA KOHTPOJIbHBIE BOPOCHI; O(POPMHUTDH OTYET MO MPAKTUYECKOH padoTe.
Xo/ BBINOJHEHHS:
1. VYyaiuecss caMOCTOATENbHO (POPMYITUPYIOT LIETU 3aHATUS — 5 MUH,
Pabota ¢ TeopeTHUeCKUM MaTepuaIoM — 5 MuH,

Paz6op npakTrueckux npumMepoB — 30 muH;

2
3
4, Pabota ¢ BapuanTamu 3ananuii — 27 Mun,
5 OTBeTHI Ha MpeIaracMble BOMPOCH — 5 MuH;
6 Odopmienne oTdera 1o MPaKTHIeCKOH padoThl — /0 mun
7 [TonBenenue utToros, HOpMyIUPOBAHKUE BBIBOJOB — 3 MUH
8. Briaua moManHero 3aganus, BRICTaBIEHHUE OLIEHOK — 5 mun
KpaTkasi Teopusi 4 MeTOIHYECKHE PEKOMEHIANMHU
Teopema Ilocta. Cucrema OyieBbIX (GYHKIHH sBISeTCS (YHKIIMOHAIBHO ITOJIHOM, €CIH OHa
COJICPKHUT XOTs ObI OJTHY HEIMHEHHYIO (YHKIIUIO, XOTS Obl OJIHY HEMOHOTOHHYIO (D)YHKIIHIO, XOTsI ObI

OJTHY HECAMO/IBOMCTBEHHYIO (DYHKIIHIO, XOTS ObI OIHY HE COXPAHSIOUIYIO SAMHUIY (DYHKIIHIO, U XOTS OBl
OJIHY HE COXPaHSAIOILYIO HYJIb.

byneBa ¢yHkius Ha3zbIBaeTcs nuHeiHOM (L), ecnu ee MOKHO MPeACTaBUTh JIMHEWHBIM TTOJTHHOMOM
Kerankuua.

byneBa ¢yHk1Ms, 3aBUCALIas OT n apryMEHTOB SBIsETCS MOHOTOHHOM (M), ecnu mpu Jr060M
BO3pacTaHWM HaOOPOB 3HAYEHUS PYHKIIMH HE YOBIBAIOT.

@yHKIMS Ha3bIBAETCS CaMOJBOMCTBEHHOM (S), eciu ABOWCTBEHHas el (QyHKUMS paBHa caMoil

ff=f s o e ] o I
q)YHKI_II/II/I, . CJ'ICI[OBE[TCHBHO, NUMECT MECTO paBeHCTBOZ i = T v .
CaMOHBOﬁCTBeHHaﬂ (I)YHKL[I/IH O6J'I3.,Z[aeT OYCHb BAXHBIM CBOﬁCTBOM: Ha HpOTI/IBOHOHO)KHLIX Ha60an
3HaUEHUH apryMEHTOB PUHUMAET MPOTUBOIIOJIOXKHbIE 3HAUEHNS.

bynesa dynkmus coxpanser enunniy (T1), ecnm Ha equHUYHOM HAOOpE OHA MPUHUMAET 3HAYEHUE
€IMHUIIBI, (CIMHUYHBIN HA0OP COCTOUT M3 N EUHMIIL, TJIE N — YUCIIO apTYMEHTOB OyJieBOW () YHKIIMHN).

byneBa ¢yukius coxpanser Hynab (T0), ecniu Ha HyneBoM Ha0ope OHa MPUHUMAET HYJIEBOE
3Ha4YeHHE, (HYJIEBOM HA0Op COCTOMT M3 N HYJEH, TJIe N — YHUCIO apryMeHTOB OyneBoil ¢yHkmuu). Bee
ocTaJbHbIe HAOOPBI, KPOME HYJIEBOTO, HAC HE HHTEPECYIOT.

IIpumep 1. SBnsercs nu moiaHOM cucrteMa OyneBbIX (QYHKIMM, cocTosIas U3 TU3BIOHKIUH U
AMILIAKAIINA?

PEHIEHME: Bocnonszyemes Teopemoii [locta (o monuote). [yis Toro, utoObl cucreMa OyneBbIX
dbyHKIMIA ObUTa TOJTHA, HEOOXOAMMO U IOCTATOYHO, YTOOBI OHA cojeprKaia (YHKIIMIO, HE COXPAHSIONIYIO



0, QyHKuUMIO, HE COXpaHAIOUIYI0 1, HECaMOABOWCTBEHHYIO (YHKIMIO, HEMOHOTOHHYIO (YHKIIMIO,
HEJTMHENHYIO () YHKIIHIO.

CocraBuMm TabIUIly HICTHHHOCTH IS JaHHBIX GyHKIud f1 =x1 V x2, 2 =x1 — x2.

X X2 f1 2
0 0 0 1
0 1 1 1
1 0 1 0
1 1 1 1

Bynem mocienoBarenbHO TPOBEPSATH BCe yCnoBUsl TeopeMbl. 1) dyHkius 2 He coxpaHseT HyIlb,
tak kak f2(0,0)=1. 2) ®ymkmuum fl wu {2 coxpamstor emununy, tak kak fl1(1,1) =f2(1,1)=1;
CJIeZIOBATENIbHO, ccTeMa (PYHKIHI HENOJIHA.

OtBer: Cucrema OyneBbIX (QYHKIMHA, COCTOAIIASA U3 AU3BIOHKIIMN ¥ UMIUIMKALMH, HEOJIHA.
Ipumep 2. Mccnenosate npuHaUIeKHOCTh OyineBoit GyHkuuu f= (X A y)~ (X | y) 3aMKHYTbIM

knaccam TO0, T1, S, M, L.
Himeem TaOIHIly HCTUHHOCTH:

X by f=(xny)~ (.? + J-‘)
0 0 1
0 1 1
1 0 0
1 1 0

1 [Iposepum npunaexHocts GyHkuuu f knaccy TO. Kak uzBectHo, 6ysieBy

by(HKI)uro 1ByX nepeMeHHbIX f (X, y) Ha3bIBatoT coxpanstomeil koHctanTy 0, ecau 0 = 0 . M3 Tabnuiiel
uctuH(HOCTH) GyHKIMKA BUIHO, uTo f (0, 0) =1# 0 . Takum 06-paszom, pyHkims f = (X A Y)~ X | y He
NPUHAISKUT Ki1accy OyneBbIX GyHKINH, COXPaHAIOUMX KOHCTaHTY 0

2 TlposepuM mpunagiexxHoctb yHkuuu f xmaccy T1. byneBy ¢yHkuuio nByx nepeMeHHbIX f (X, y)
Ha3bIBAIOT coxpaHstomiel koucranty 1, ecnu f (1,1) =1. V3 Tabauibl HCTHHHOCTH BUHO, YTO

f(1,1)= 0 #1. CnenoBarensHo, GyHkuus f= (X A Y)~ X | y) He IPHHAIICKHUT Kiaccy OyieBbIX HYHKIHH,
COXPaHSIONIMX KOHCTAHTY |

3 IlpoBepum npuHagiexkHocTh QyHKIUH f kiaccy S. ByneBy (yHKIMIO IBYX NMEPEMEHHBIX Ha3bIBarOT
camonBoiictBenHout, ecnmu f (x, y) = f (x, y) . W3 »sToro ompeneneHus BBITEKAaET, YTO Ha
POTHBOMOJIOXKHBIX HA0Opax CcaMOJBOWCTBEHHAss (YHKIHUS NMPHHUMAECT MPOTHUBOMOJIOKHbBIE 3HAUYEHUS,
T.€. 3HaueHus Ha Habopax (0, 0), (1, 1) u ma Habopax (0, 1), (1, 0) TOKHBI OBITH TPOTUBOMOIOKHBI:

(0, 0) =1,

f (0,1) =1, f (1, 0) = 0 . Takum ob6pazom, ¢pyakmus f = (x A y)~ (X | y) NpUHAIISKUT KiIaccy
CaMO/IBOMCTBEHHBIX (PYHKILIUH.

4 TlpoBepum mpuHauiexkHocTh pyHkuuu f kmaccy M. byneBy ¢yHKIHIO IBYX MEepeMEHHBIX Ha3bIBAIOT
MOHOTOHHOM, €CJU JJIs1 JII0OBIX IBYX HaOopoB o~ = (al,02 ) u

p=(B.p)nsB2

1

2

Takux, yto o< [ , umeer mecro HepaBeHCTBO f (a~) < f (B~) . HanomHum, 4to oTHOmIEHHE < (ero
Ha3bIBalOT OTHOLLICHUEM MPEAIIECTBOBAHMS) SBISETCS

YaCTUYHBIM NOPSIKOM Ha MHOXecTBe B2 . Beipaxkenue o~< [ o3Hauaer, uro ai < fi, i

=1,2, ¥ B TAKOM



cllydae roBOPST, 4To Habop o~ npenmiecTByeT Habopy B . CripaBeInBEI

cnenyromme otnomenust: (0, 0)<(0, 1)<(1, 1), (0, 0)<(1, 0)<(1, 1). CnenoBarenbHO,

HY>KHO MPOBEPUTH BHIMIOJTHEHUE HEPABEHCTB:

£(0,0)<f(0,1)<f(1,1)uf(0,0)<f(1,0)<f(1,1). dna nannoit pynkuuu f (0, 0) =1,
f(0,1)=1,f(1,0)=0, f(1,1) =0 . OueBugno, mepasenctro f (0,1) < f (1,1) He BemonusieTcs. Takum
00pa3oM, MOHOTOHHOCTh (yHKIMHM HapymieHa. CrnemgoBarenbHo, f = X A Y ~ X | Yy HE NPUHAIICKHAT
KJIaCCy MOHOTOHHBIX (DYHKITHI.

5 IIpoBepum npuHamiexHocTh GyHKuu f kaaccy L. [To onpenenennio, OyneBy

¢yaknuio f (X, y) ABYX NEpEMEHHBIX HA3bIBAIOT JIMHEHHOW, €CIIM OHA MpEJICTaBUMa MOJIUHOMOM
JKerankuHa He BbILIE NEPBOU CTENEHH, T.€.

fx,y)=a0 P al@®xPaz2QRy.
[Monurom XKerankuna s f=x Ay ~ (x | y =16 x, crenens kotoporo paBHa 1. Takum f= (x A y)~ X
| y npuHamIeKuT Kilaccy JIMHEHHBIX (QYHKIINH.

3aiaHus NpakTU4YeCKO padoThl

3aoanue 1. Jlansl byaxuun. [Ipunapiexar au 3aganasie Gyakmuu kinaccam To, T1, L, S, M?
a) f=(1,1,0,1,1,1,1,0);

b) X1x2 (x1 U x2).

¢) f=(0,1,1,1,1,1,1,1);
d) X1 x2)(x2 U x1) U X3,

3aoanue 2. llpunannexar 11 GyHKIUU K1accam To T2, To UT1,To \T1, T1\To, To, T1 ?

a) XUy D20 0y)
b) (xOy) O (x]y2) O ((y 0 2) 0 x)

3aoanue 3. C nomomplo TaOuuIBl 4 yCTAaHOBUTE, KaKUE M3 HIDKECIEAYIOUIMX CHUCTEM SBIISETCS
(GYHKIIMOHATIHHO TIOJTHBIMH:
a){X0OY, X->Y}

0){X Y, X->Y}

B) {{IX, B(X, Y, 2)};

r) {1, (X, Y, 2)};

m {1, OX, X0OY OZ},

) {X&Y, XOY, XY}

x) {0, X OY, X[

Y}3) {0, 1, B(X, Y,

)y mAX Y,

X—Y}
{XOY,XOY,XOYOZ}
N{X&Y,XOY,bXY,2)}

KoHTpoJbHbIE BOPOCHI

1. [TonsiTust knacc pyHKUMN, 3aMKHYTBIN Ki1acc. [IpumMepsr.

2. Knacc ¢ynkuuii, coxpanstomux Hoib: [ToHsTHS, mpuMepsbl QyHKIUN, COXPAHIIOMINUX U HE
COXPAHSIIOIIMX HOJIb, AJITOPUTM IPOBEPKU Ha MPUHAIIEKHOCTh (PYHKIMU AaHHOMY Kiaccy. Teopema o

3aMKHYTOCTU OAaHHOTO KJIacca.



3. Knacc ¢ynkmuii, coxpanstomux eauauily: [loHsaTus, mpuMmepbl GyHKINUNA, COXPAHSIOIINX
U HE COXPaHSIOIMX EAUHHUIY, ATOPUTM MPOBEPKH HAa MPUHAIICIKHOCTh (DYHKIMHM TAHHOMY KJaccy.
Teopema 0 3aMKHYTOCTH JAaHHOT'O Kjlacca.

4, Knacc camonBorictBeHHbIX (DyHKIuil: [ToHATHS, mpuMepbl GYHKIHMA, TPUHAIICKAIINX H
HE MPHUHAJIKANINX JaHHOMY KJIacCy, ajlfOPUTM IPOBEPKU Ha MPUHAAICKHOCTh (DYHKIUU TAaHHOMY
kJjaccy.Teopema 0 3aMKHYTOCTH JaHHOTO KJlacca.

S. Knacc nuneitnbix Qynkuuit: [lonarus, mpumepbl (YHKIMA, NPUHAUICKANMX H HE
MPUHAUICKANINX JTaHHOMY KJIAcCy, alTOPUTM NPOBEPKHM Ha MNPUHAAICKHOCTh (DYHKIUU JaHHOMY
kiaccy.Teopema 0 3aMKHYTOCTH JaHHOTO KJlacca.

6. Knacc monotoHHbIX (yHKUmMil: TloHATHS, mpuMepbl (QYHKUWH, NMPUHAICKANMX U HE
NPUHAAISKANIUX JaHHOMY KJIacCy, ajirOpUTM TPOBEPKHM HA NPUHAIICKHOCTh (YHKIMH JAHHOMY
kJaccy.Teopema 0 3aMKHYTOCTH JaHHOTO KJlacca.

7. Teopema Ilocra. [Ipumep e€ npuMeHeHus Uisl ONpeieleHHs TOTHOTHI CUCTEMBbI (DYHKIIHIA,

JJI1 HaXO0XKJICHUA Oa3mca IlaHHOfI CHUCTCMBI.

(I)opMa 0TYeTAa: BLINOJHECHUE 3aJaHUN B TCTPpaAn IJIA IPAKTUYCCKUX pa60T.

Kpurepum ouenku:

OT1merka «5». Yyammiicss akTUBHO y4aCTBOBaJl B JMCKYCCHSIX M TPYIIOBOM padote. BepHo
czenan 3 3aJ]aHusl CBOETO BapuaHTa U MPABWIBHO OTBETWII Oosiee yeM Ha 50% mperaraeMbIX BOIIPOCOB.

OtrMmeTka «4». Yyamuiics mpyUHUMAal aKTUBHOE y4YacTHe B JUCKYCCHSIX W TPYMNIOBOH paborte.
Bepno caenan 2 3amanHusi cBOero BapHaHTa M MPaBWJIBHO OTBETHI Oosee ueMm Ha 50% mpenmaraeMbix
BOIIPOCOB.

O1metka «3». CTyIeHT OTIEpEMEHHO y4acTBOBaN B paboTe, caenai BepHO | 3aanre U B 1IEJI0M
BEpHO OTBeTUJ OoJiee yeM Ha 50% mpeiaraeMbeIX BOIIPOCOB.

OtmeTka «2». Yuamuiics He paboTan Ha 3aHATHH, HE YCBOMIJI MH(OpMAINIO, IPEA0CTaBICHHYIO
Ha YpOKe: HM OJHOIO 3aJlaHusl BEPHO HE cjejajl, Ha OOJBIIMHCTBO BOIPOCOB OTBETWUJ HETOYHO U

HEBEPHO.

2.3. IlpakTnyeckas padora Ne 3
«Pemenne 3aaa4 110 MaTeMaTHYeCcKOMn JIOTUKEC, CBA3AHHBIC C IIPECANKATAMUN»)

Hean: chopMupoBaTh y CTyISHTOB 3HAHHWS, YMEHHUS W HABBIKM PEIICHHS 337134, CBSI3aHHBIX C
nperKaTaMu.

®opmupyemsie pesyabtaTsl: OK 4, OK 9, V2,33, 34

Bpemst Ha BbInOJIHeHHe PadoOTHI: 2 yaca.

Oo0opynoBanune, TeXHHYECKHE CPEICTBA U HHCTPYMEHTHI:

1. PaGouas TeTpass.

2. Pyuxka.

3. DnexTpoHHas Ipe3eHTalus.

33}13HI/IQ AJIA BBINNOJHECHUA HpaKTH‘leCKOﬁ paﬁoTLI: yqamuecsa AOOJDKHBI U3YYUTH KpPAaTKUC



TEOPETUUECKHE U YUeOHO-METONYECKIE MaTepHaIIbl 0 TeME MPAKTUYECKOTO 3aHATHUS; U3YYUTh YCIOBHE
3aJJaHUs IPAKTUYECKOTO 3aHATHUS; IIPU BBIITOJIHEHUU pabOThI COOIIOIATh MOCIEA0BATEIbHOCT ACUCTBUIA,
OTBETUTH HA KOHTPOJILHBIE BOMIPOCKH; 0DOPMUTH OTUET IO MPAKTHUECKOH padore.
Xoj BbINOJIHEHUS
1. VYyaiuecs: caMOCTOATENbHO (POPMYITUPYIOT LIETU 3aHATUS — 5 MUH,
PaGota ¢ TeopeTruuecKkuM MaTepuaIoM — 5 MUH,

Paz6op npakTuueckux npumMepoB — 30 muH;

OTBeTH Ha npeaiaracMbIC BOIIPOCHI — 5 MUH,

2

3

4. Pabora ¢ BapuanTamu 3aganuii — 27 MuH;

5

6 Odopmiierne oTyeTa Mo NpakTHIeCKo padoThl — 10 mun
7

[TonBenenue UToros, HOpMyIUpPOBAHHUE BBIBOAOB — 3 MUH
8. Beigaua qomanrHero 3a1aHusl, BBICTABICHUE OLIEHOK — 5 MUH

Kpamkas meopus u memoouueckue pexomenoayuu
B wMmarematuke ® Jpyrux Haykax HapsAy C BBICKa3bIBAHUSMH TIPUXOAUTCS HUMETHb [IEJI0 C
Pa3IMYHBIMH  YTBEPKACHUSIMH (NMPEIJIOKEHUSIMH), 3aBUCALIIUMU OT OJHON WM HECKOJIBbKUX
NepeMeHHbIX. B Toruke ux Ha3bpIBalOT MPeIUKATAMH.
YpaBHEHUS U HEPABEHCTBA TAKXKE SBISIOTCSA TAKOTO POJia MPEI0KECHUSIMH.
[Ipenukarsl Oynem ob6o3Havats A(n), B(x), C(x,y) u T.1. st Kakqoro npenyioKeHus 10JKHO ObITh
YKa3aHO, Ha KAKOM MHOKECTBE OHO pacCMaTpUBAETCS WM, KaK €IIe FOBOPAT, HA KAKOM MHO>KECTBE
oHO ompezaeseHo wiu 3aaaHo. A(n), B(x) OyaeM Ha3piBaTh OHOMECTHBIME TpeankaTamu, a C(X,y) —
JIBYyMECTHBIM.
[Ipemnoxenune A(x), x[IM, He sBiseTCS BBICKa3bIBAHUEM, €CIIM OHO PAcCMaTPUBACTCS Ha BCEM
mMHOXkecTBe M. Ho ecim A(X) paccMOTpeTb HpHU HEKOTOPOM KOHKPETHOM 3HAa4€HHU X=Xo, TO
yTBepxkaeHue A(Xo) OyaeT Tu00 HCTUHHO, MO0 JIOKHO, T.€. OYIET BHICKa3bIBAHUCM.
MHoxecTBO M, Ha KOTOPOM 3a7aHo TNpeyioxkeHrne A(X), MOKHO pa3OUTh HA JIBa TOJMHOXECTBA.
OnHO conmepXUT Te 3NeMEHThl M, st KOoTopbIX A(X) McTUHHO. OHO Ha3bIBACTCSI MHOMXECTBOM
UCTUHHOCTH mpeaukaTta A(x). bBynem o6o3nauate ero M+. Jlpyroe moaMHOXXECTBO COAEPKUT T€ U
TOJILKOTE 3JIeMEHTbl M, s KOTOpbIX A(X) no0xHO. O603HauuM ero M- U OYEBHJHO, 4YTO
M+0OM-=M, a M+[IM-=[1.

IIpumeps! pemienus 3axa4
1. TlpuBeauTe npUMepsl MPEIUKATOB.
Pewenue.
1) HepaBencTBo X-2>0 MOKHO pacCMaTpUBATh KakK MPEUIOKEHHE, 3aBUCSIIEE OT IEpEeMEHHOMN
X. ICTUHHOCTB WK JIOKHOCTB TOTO MPEI0KEHNS 3aBUCHAT OT TOr0, KAKOE MMEHHO 3HAYEHUE
nepeMeHHol X BbIOpaTh. Eciiu x=3, To npeasnokeHue UICTUHHO, eciau X=0, TO JI03KHO.

2) YpaBHeHue X+y=1 sBISICTCS NPEAIOKECHUEM, 3aBHUCSAIIAM OT JBYX MEPEMEHHBIX X H Y.
[Ipu

X=y="> nipejuioxkenue X+y=1 uctunHo, npu X=y=0 0HO, OUEBUIHO, JOXKHO.
2. Jlan mpeaukat A(X): «x2-x<0». HaiinuTe ero MHOXK€CTBO HCTUHHOCTH.
Pewenue. M=R, M+=(0;1), M-=(-1;0] J[1;+]).

Onepanum Hax NpeIMKATAMHU



JBa nmpemnnoxkenuss A(x) u B(x), 3amaHHble HA OAHOM M TOM >XE€ MHOXECTBE, Ha3bIBAIOTCS
PABHOCHWJIBHBIMH, €CJIM X MHOYKECTBA HCTUHHOCTHU COBIAJAIOT.

Jlns nmpenukaroB, Kak M Ui BBICKa3bIBAaHHMM, MOXHO BBECTH JOrHUeckue ornepauuud. OTpuiaHueM
npenukara A(x), x[JM, Ha3piBaeTcs NIpeauKaTr, ONPEICIICHHBII Ha TOM € MHOXecTBe M u
oOpalnarouiicss B MCTUHHOE BbICKa3bIBaHHUE ISl T€X M TOJBKO TE€X 3HAUYEHUU X, JUISl KOTOPBhIX A(X)
JIOKHO.

Otpunanue A(x) obo3Havaercs m
*) . dcuo, uto ecnu M+ MHOXKECTBO MCTHHHOCTH A(X), TO

MHOXECTBOM HCTHHHOCTH () 5 M
yaetr M-.

AHAJIOTUYHO ONPEACTISAIOTCS U IPYTUE JIOTHIECKUE ONEPaAIIH.
IIpumepsbl pelieHus 3aga4
1) Maus! q8a npeaukarta A(x): x-2>0, B(X): x+2 LI 0, 3aBucsmue ot nepemennoii x, X [JR. B uem
3akmoyarores npenukarsl A(x)B(x) u A(x)UB(x)?
Pewenue. ITpenukar A(x)JB(x) 3akirodaercss B TOM, 4TO BEPHO MO KpalHEHl Mepe OJHO U3 JIBYX JaHHBIX
HepaBeHCTB. OUeBHIHO, YTO MHOKECTBOM UCTUHHOCTH A(X)[1B(X) siBIIsieTCsl MPOMEKYTOK [- 2;+(1).
Jig ummukanuu A(x)B(x) M+=R.
2) SIBRSOTCS JTM PABHOCHIILHBIMHE CIICTYIOLIHE TIPETUKATHI?
Pewenue. ITpenukarel «x2(x-1)>0» u «x-1>0» paBHOCUJIBbHBI, TAK KaK MHO>KECTBOM HUCTHMHHOCTH Ka)J10T'O

U3 HUX SBJISIETCS TPOMExyTOK (1;+(1).

KBaHnTopbi
C nmpennokeHusMH, 3aBUCALIMMH OT IIEPEMEHHOM, CBA3aHbl JBa BUAA YacTO BCTPEUAIOUIUMXCAYTBEPIKICHUM.

1. IIpenukat A(x), x[JM, obpaiaercst B MCTUHHOE BbICKa3bIBaHUE JJIs1 BCEX JIEMEHTOB MHOKECTBA
M.

2. Ilpenukar A(x), x[JM, oOpaiaercss B MCTUHHOE BBICKA3bIBAHHWE XOTS ObI JUIsl OAHOTO 3JIEMEHTa
MHOXecTBa M, Apyrumu cioBamu, cyuectByet snemMeHT X0IM, st koroporo A(x0) — ucTuHHOE
BBICKA3bIBAHUE.

B marematuke IIPUHATO 3aIllMCBIBATh TAaKHUE YTBEPKICHUS KpPATKO, HCIOJb3ys I 3TOrO

CrenuaibHbIE 3HAKW: KBAHTOP o0mHOCcTH | (mepesepHyras meppas Gyksa anrmmiickoro ciosa All —

BCE) M KBAHTOP cyliecTBoBamusi U (mepeBepHyTas mepBas OyKBa aHIJIMICKOro ciosa EXists -
CYILIECTBYET).

Hcnonb3ys KBaHTOPBI OOIIHOCTU M CYIIECTBOBAHUS, YTBEPKJIEHHS 1 M 2 MOXKHO 3alucaTbCleAyOIIUM
obpazom:

1. (U x)A®X), 2. (U x)A(x), x[IM.

B stux dopmynax nogpopmyna A HazbIBaeTCs 00J1aCThIO 1eiiCTBUSA KBAHTOPA T10 X.

OOBIYHO CBS3KM M KBAHTOPHI YHOPSJIOYMBAIOT IO HPUOPHUTETY CIEAYIOUMM obOpasom: JlumiHue

0,0, 0,0,0,00, ] ckoOku mpu 3TOM oIycKaloT. IlepeMeHHble, K KOTOPBIM OTHOCHUTCS KBaHTOP,
HA3bIBAIOTCS CBSI3aHHBIMH, OCTaJIbHbIE IIEpEMEHHBIE — CBOOOHBIMHU.

d)opMlea, HC CoJCprKallas CB060,Z[HBIX BXOXKJICHUM MEPCMCHHBIX, HA3BIBACTCA 33MKHyTOI7[.

Heo6X0aMMo Mo4epKHyTh, YTO JUIsS TOTO, YTOOBI ONPOBEPTHYTH BhicKasbiBanue Buaa (L x)A(x),x[1M,
JIOCTATOYHO YKa3aTh TOJIbKO OJMH 3JIeMeHT X [IM (koHTpripumep), 1si KOTOporo A(X) JI0KHO.

IIpumep perenus 3agaq



Han npenukar A(x): x2>0, x[JR. Ouennte uctunnocts BhickasbiBanui (L x)A(x) u (U x)A(x).
Pewenue. Boickaspisanue (U X)A(X) 105%HO, T.K. 1pu Xx=0 BBICKa3bIBAHKE JOKHO. A BbICKa3bIBaHHUE (

U X)A(X) HCTHHHO, HAaTIpUMeEp, X=5.

®opMyJIbI JIOTHKH NPEAUKATOB
®opmyJI0i Ha3bIBA€TCS BBIPAXKEHHE (CJIOBO), COCTABIECHHOE U3 NEPEMEHHBIX IPEAUKATOB C IOMOILBIO
JIOTMYECKUX OIEpaIfii 1 KBAHTOPOB U oOpararomieecss B KOHKPETHBIN MpeIuKaT P MOJCTAHOBKE BMECTO
IIEPEMEHHBIX KOHKPETHBIX NPEIUKATOB.
®opmyia UCUUCICHUS IPEIUKATOB HA3bIBAETCSI TABTOJOTHEH €ClIU IIPU MOJCTAHOBKE BMECTO IIEPEMEHHBIX
NPEIUKATOB JIOOBIX KOHKPETHBIX MPEIUKAaTOB OHA BCErja oOpamaeTcs B TOXAEGCTBEHHO HMCTUHHBIN
IIpeIuKar.
3HadyeHue (GOpMyJibl JIOTUKM NPEAMKATOB OINPENEeNEeHO TOIZa, KOrja 3aJaHa Kakas-TO HMHTepIpeTanus
BXOJISILIINX B HEE CUMBOJIOB.
[lpu 3amaHHON HMHTEpHIpETalMy CUUTAIOT, YTO TEPEMEHHBIC MPOOETar0T MHOXKECTBO M, a JIOTHYeCKue
CHUMBOJIBI U CUMBOJIbI KBAHTOPOB UMEIOT CBOM OOBIUHBIN CMBICII.
l'oBopsit, uro ¢opmynsl Z u F paBHOCHJIBHBI B JAaHHON HWHTEPIPETALMM, €CIU OHU IPUHUMAIOT
OJIMHAKOBBIC 3HAYCHHS Ha JTFI0OOM HaOOpe 3HAYCHUI CBOOOTHBIX MTEPEMEHHBIX.
PaccmoTpuM npaBuia mepexoga OT OAHMX (OpMyNl K JpYyrdM, MM DPaBHOCHIBHBIM (BO BCeX
MHTEPIPETALNAX ).

1. Tlepenoc kBaHTOpa uepe3 orpunanue. [lycte @(x) — dopmyiia, coaepkaias CBOOOTHYIO

MEPpEMCHHYIO X. Torma CIIpaBCAJIMBbI PABHOCUJIBHOCTHU

()P0 O (D),
(Ox)D(x) O (Hx)D(x).



2. Beinoc kBaHTOpa 3a ckoOku. [Tycts d(x) — dopmyia, copeprkarias cBOOOIHYIO IEPEMEHHYIO X, a
¢dbopmyna B He conmepxkut nepeMeHHoi X; O(X) u B yI0BIETBOPSIOT TPETHEMY MTPABIITY CO3/IaHUS
¢dbopmyi. Torna cnpaBenIuBbl PABHOCUIBHOCTHU:

(Ox)(@(x) 0 B) I (Ux)@(x) [ B;
(Ox)(@(x) O B) U (Ix)@(x) I B,
(Ox)(@(x) O B) 1 (Ox)@(x) O B;
(Ox)(@(x) O B) U (Ux)@(x) L] B.

3. IlepectanoBKa OTHOMMEHHBIX KBaHTOPOB. MIMeem

(LX) (L) 2(x, y) O (Oy)(Ox)D(x, p);
(Ox)(Ly)D(x, y) O (Ly)(Dx)D(x, y).

4. TleperMeHOBaHME CBSI3aHHBIX IEPEMEHHBIX. 3aMEHSSI CBSI3aHHYIO NepeMeHHYI0 Gpopmyibsl O
Ipyroil mepeMeHHOM, He BXOAsIeH B ATy GopMyIly, B KBAHTOPE U BCIOAY B 00JacTU JEHCTBHUS KBaHTOpA

noiy4umM (HopMyiry, paBHOCHIBHYIO D.

IIpumepsl pemienust 3a1a4
1.Jlana ¢opmyna ()P = (ENRXY)) | dpnsercst mm oma 3aMKHYTOM?

Pewenue. Paccmorpum ¢dopmyy (EX)(P(x) = (Ey)Q(X, ) u e€¢ noadopmynsl. B mondopmymy
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MepeMeHHas X BXOJHWT CBOOOJTHO, a 00a BXOXKJICHHS NEPEMEHHOW y CBsI3aHBI (KBAHTOPOM
cymecTBoBanus ). Takum oOpa3om, 3ta noadopmyiia He 3aMKkHyTa. C IPYroil CTOPOHBI, TO Ke
caMoe BXOXKICHHUE NepeMeHHOI X B monadopmyny Q(X,y) siBIsieTcsi CBI3aHHBIM BXOXKICHUEM
B HCXOMHOW Qopmyne. B Heil Bce BXOXKICHUS BCEX IEPEMEHHBIX CBSI3aHBI, a IOTOMY

dopmyna 3aMKHyTa.
2. Jlana ¢popmyia (Oxq )(Ex2)A1 (x1,%2) O A2 (X1,%X2) gpngercst mm ona
3aMKHYTOM?

Pewenue. Boipaxxenue He siBiseTcs GopMyJIoi.

3aiaHus NIpPaKTHYeCKOii padoThI

3aoanue 1. Haligute MHOXXKECTBO MCTHHHOCTH IIpEIUKaTa «X JIECITUTCSA HA 3», 3aJIaHHOTO Ha
YKa3aHHBIX MHOXECTBaX:

a. M=011,2,3,4,5,6,7,8,9(1;

b. M=[13,6,9,12[71;

c. M=[12,4,811.

3aoanue 2. Jlaubl npa npemnoxkenus: A(x): x-2>0, B(x): x+2 L 0, 3apucsamue ot
nepeMeHHO# X,X[JR. B uem 3akirouaroTcst mpeauKaThl

a) A()B();

b) A(x)IB(x).

3aoanue 3. O603HaYNM Yepe3 X CIIOBO «KOIIKa», a uepe3 P(X) mpemukaT «y X eCTb yCbD».
3anumuTeKax/10€ U3 BHICKa3bIBAaHUI B CUMBOJIBHOM (opme:

a) «YCBI €CTh y BCEX KOIIIEK.)»;

b) «naiigercs koika 6e3 ycoBy;

C) «He OBIBaeT KOIIEK C ycaMu».

3aoanue 4. Ilycth A(X) 03HaUaeT «X BBICOKHI», a B(X) — «X - TONCTBINY, TJI€ X — KAKOU-TO
YeIIOBEK.

IIpounTaiite BBICKAa3bIBAHMEYTBEPKICHUM:

a) «Hai1eTcss HEKTO KOPOTKUN U TOJICTHIN.»;

D) «HEeT HUKOrO BBICOKOTO M XY/I0TO0.%;

C) «Hal1eTcs HEKTO KOPOTKUM UITH XyI0M.)».

3aoanue 5. JlaHbl IpeKaThl HA MHOYKECTBE BCEX YETHIPEXYTOJbHUKOB
m1ockocT: P1(X): “deThIpeXyroJbHUK SBISETCS MapalieIorpaMmmMom’’;
P2(x): “4eThlpexyroapHUK SBISIETCS

poM6oM”’; P3(X): “4eThIpexyroJbHUK

ABJISIETCS] KBapaToOM;

P4(x): “4eTpIpeXyroibHUK SBISETCS

npsMoyroibHukom” . Haliiure 3HaueHus
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YTBEPKICHHUII:
a). (Ux) (P2(x) O P1(x));
b). (Ux) (P3(x) I P2(x));
c). (Ox) (P3(x) [1 P4(x)).
3aoanue 6. Kakue u3 cienyronmx GopMyIsn TOXKASCTBEHHO UCTUHHBI?
a) Ox (D) O P(x)) O (Ox O(x) O Ox P(x));
b) Ox (O(x) O P(x)) O (Ox O(x) O Ox P(x));
Ox (O(x) O P(x)) O (Ox O(x) O Ox P(X));
o) Ox (00) 0 P(x) O (Ox 0O(x) O Ox P(x));
e) Ox (O(x) O P(x)) O (Ox O(x) O Ox P(x)).

KonTposbHbIe BONIPOCHI:
1. [Monstue npenukarta. Onepanuu HaJl IpeaIuKaTamMmu, ux onpeaenenus. [Ipumepsi.
2. IloHsATHE MHOXECTBO UCTUHHOCTH MpeauKara. [Ipumepsr.

3. Bunsl kBanTopoB. Onpenenenus. [Ipumepsr.
®opma oT4YeTa: BHINOJIHEHNE 3aJaHUI B TETPaau AJI MPAKTHUYECKUX PadoT.

Kpurepum ouenku:

Otmerka «S5». Yualuiicss akTUBHO Y4acTBOBAJl B JIUCKYCCUSAX M IpYyNIOBOH pabote.
Bepno cnenan 6 3aganuii cBoero BapuaHTa U IpaBUJIbHO OTBETHII HA BOIPOCHI.

OrMmerka «4». Yuamuiics npuHUMan aKTUBHOE Y4acTHE B JAMCKYCCUSIX U TPYNIIOBOMN
pabote. BepHo caenan 4 — 5 3aanuii cBoero BapyaHTa v PaBUIbLHO OTBETHJI Ha BOIPOCHI.

Otmerka «3». CTyAEHT MONEPEMEHHO Y4acTBOBaJl B paboTe, caelan BepHO 3 3alaHus U
MPABUJIBHO OTBETUJI Ha BOIPOCHI.

Ormerka «2». Yuamuiics He palOoTan Ha 3aHATHH, HE YCBOWJ HWH(OpMAIIHUIO,
NPEOCTABIEHHYIO Ha YpOKe: Cejal BEpHO MEHee TpeX 3aJlaHHii, Ha OOJBIIMHCTBO BOINPOCOB
OTBETHUJI HETOYHO U HEBEPHO.

2.4. IIpakTnyeckas padora Ne 4

«HMccnenoBanue cBOMCTB OMHAPHBIX OTHOIICHUM

Hean: chopmupoBaTh y CTYIEHTOB 3HAaHMs, YMEHUS W HABBIKM PEIICHHUS 3a7ad4,
CBA3aHHBIX C UCCIICIOBAHUEM CBOMWCTB 6I/IHapHI>IX OTHOIIIECHUH.
®opmupyemsie pedyiabtarbl: OK 9, V3, 35

Bpems Ha BeInOIHeHHMe padoThI: 2 Jaca.
O0opynoBanue, TeXHHYECKHE CPeCTBA U HHCTPYMEHTBI:
1. PabGouas Tetpanp.

2. Pyuxa.
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3. DeKTpOHHAs pEe3CHTaIUA.
3ananue Jisl BBINOJHEHUS] TPAKTUYECKON PadoThI: ydanuecs IO0KHBI H3Y4YUTh
KpaTKUE TEOPETUUYECKHE U YUEOHO-METOAMUECKHE MAaTepUabl M0 TEME MPAKTUUECKOTO 3aHSTHS;
W3YYUTh YCJOBHE 3aJaHUSl MPAKTUYCCKOTO 3aHATHS, TPHU BBHIMOJIHCHHU PAOOTHI COOIIOIATH
MOCIIEA0BATEIbHOCTh JICHCTBUI, OTBETUTh HAa KOHTPOJBHBIE BOIPOCH; OGOPMUTH OTUET IO
MPaKTHYECKOH padore.
Xoj BbINOJIHEHUS:
VYyamuecs caMOCTOSTENbHO (HOPMYTUPYIOT LENU 3aHATHS — 5 MUH,
Pabora c TeopeTnyecKkuM MaTepuanoM — 5 MuH,
Paz6op npakTudyeckux npumMepoB — 30 muH;

PaGora ¢ Bapuantamu 3aganuii — 27 mun,

Odopmnenue oTyera o MpaKTu4eckon padboTsl — /0 mun

1

2

3

4

S. OTBeThl Ha Ipe/IaraeMble BOIPOCHI — J MuH,;

6

7 [Tonsenenue utToros, GopMyIMpoBaHUE BBIBOAOB — 3 MuH
8

Brimaga gomarninero 3aJaHus, BBICTaBJICHHUEC OLICHOK — 5 mumn

KpaTKaﬂ TEOPpUHA U METOAUIECCKUE PEKOMCHAAIUHN

[ToHsATHE OMHAPHOTO OTHOIIEHWSI BEIICHO JUISI CTPOTOr0 MATEMAaTHYECKOTO OIMCAHHS JIFOOBIX
CBSI3EH MEXKIy DIIEMEHTaMH [BYX MHOKECTB. Takue OWHApHbIE OTHOLICHHS, KaK OTHOIICHUE
9KBHUBAJCHTHOCTH W YAaCTUYHOTO MOPSAKA YacTO IMOSBISIFOTCS KaK B MaTeMaTHKE, TaK U B
uHpopMmaruke. OTHOIICHUS MEKAY DJIEMEHTaMH HECKOJBKHUX MHOMKECTB 3aJIalOTCS B BUJIC
TaOMUI JaHHBIX. N-apHbIE OTHOIIEHUS MPHUMEHSIOTCS Ui ONHCAHUS TPOCTOW CHUCTEMBI
ylpaByieHUs 0a3aMH JaHHbIX.

BuHapHbIM oOTHoOIeHMeM [] Ha3bIBaeTCd MHOXKECTBO yHOpsaoueHHbIX map. Ecim [ —
HEKOTOPOE OTHOIICHUE W TMapa <X,y> MPHHAIJIC)KUT ITOMY OTHOIICHHUIO, TO HAPSAY C 3aIHCHIO
<X,y>[10J ynorpebusercs 3anuch X[ y. DIeMeHThI X U Y Ha3bIBAIOTCS KOOPAWHATAMU OTHOILIECHHS
[].

ObsacTtbi0  ompeaeeHusi  OWHAPHOTO  OTHOIIEHUS  [|  Ha3bIBA€TCSI ~ MHOXECTBO
D[={x|cymecTByer Takoe y, uto X []y}.

O0JacTbi0 3HaYeHHii OMHapHOrO OTHOIIEHUs [] Ha3biBaeTcss MHOXecTBO R[I={y|cymecTByeT
TaKoe

X, uto X[y}.
bunapHoe oOTHOIIEHHE MEXTy KOHEYHBIMH MHOXKECTBAMHM MOKET OBITh 33JaHO OJHUM W3
CIIEIYIOLIHX CIIOCOOOB:

* CJIOBaMH (C IMOMOIIBIO MOJIXOSIINX IPEAUKATOB);

* KaK MHOKECTBO YIOPSI0YCHHBIX T1ap;

* KaK oprpag;

¢ KaK Marpuna.
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OTHOMICHNE MOKHO M300pa3UTh COOTBETCTBYIOIIEH eMy MPSMOYTOIBHON TaOmuIeit (MaTpuIiei).
Ee cronbuaMm oTBe4arOT TeEpBBIE KOOPAWHATBI, a CpPOKaM — BTOpbIe KoopAWHATHL. Ha
nepecedeHnu I-ro cronbuka M J-0if CPOKM CTAaBUTCS €IUHHIA, €CIU BBITOJHEHBI COOTHOIICHHS
X;JYi, ¥ HOJIb, €CITH COOTHOIIICHHE HE BBITIOTHSCTCS.

[Tycte, Hanpumep: X={x1, X2, x3, x4, x5}; Y={y1, y2, y3, y4}

1. O0={(x1, y1), (x1, y3), (X2, y1), (X2, y3), (X2, y4), (x3, y1), (x3, y2), (X3, y4), (x4, y3), (X5,
y2),(x5, y4)}

Marpuna otHoweHui [J:

X] Y, X3 X4 9
y] ] ] ] ( (
Y2 ( ( ] ( ]
Y3 ] 1 ( ] (
y/ ( ] ] ( ]

OTHOIIICHHE MOXKHO TaK)Ke M300pa3uTh C TIOMOIIBI0 OPHEHTHPOBAHHOTO rpada. BepimHel rpada
OTBEYAIOT AJIEMEHTaM MHOXecTB X u Y, a ayra, KoTopas HamnparieHa u3 BepiuHbl Xi k Yi,
o3Havaet,4ro XillYi.

I'pad otHOmIeHM: (1).X1

X2
X3

x4

X5 /ﬂ/

CpoiicTBa OMHAPHBIX OTHOIIEHHUI

CumMeTpuyeckuM (00paTHBIM) OTHOILIEHUEM JUIsl [| HA3bIBA€TCS OTHOLICHHE

0 '1:{<x,y>|<y,x> 00}

KoMmno3uuuei otHomenui [11 1 [J2 Ha3pIBA€TCS OTHOIICHHE

(20 01={<x,z>|, cymectByeT Yy Takoe, 4to <X,y>[1[1 u <y,z>[1[12}.

Marpuna otHomenus [J2[][]1 momydaercs myTeM yMHOXKE€HHsT MaTpuipl [J1 Ha marpuny [2.
Yrobsl monyuuth rpad xommnozunmu [J2010]1 Hamo k rpady oTtHomeHus [Ji1 mqocTpouth rpad
OTHOLLIEHUS []2 M BKIIOYUTH BEPIIMHBI MHOXKECTBA Y, 3aMEHUB MAPUIPYThI, KOTOPHIE MPOXOIAT

4yepe3 HUX U3 MHOKECTBA XB Y OJHOM JTyTOMH.
1. (0-Y)-1=;
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2. (02000 =071 0 oyl

OtHomrenue [ Ha MHOXKECTBe X Ha3bIBAETCS pepieKCMBHBIM, €CIIH JUIA JTH000T0 31emMenTa X [1X
BBINOJHAETCS X [X.

OtHomienue [ Ha MHOXecTBe X Ha3bIBAE€TCSl CAMMETPHYHBIM, ecii A7 Jito0bIx X,y 1 X u3 x[y
cimenyer yLlx.

OtHomeHnue [] Ha MHOXecTBe X Ha3bIBaeTCs TPAH3MTHBHBIM, €CIIU U JHOOBIX X,y,z[1X n3
x[y,

yUz cnenyet X[JZ.

OtHomenne [ Ha MHOXecTBe X Ha3bIBa€TCs AHTHCHMMETPHYHBIM, €CIH IS JIFOOBIX X,y
OX u3

XUy u yUX cinenyer X=Y.

PednexcuBHOe, cUMMETpUYHOE U TPAH3UTUBHOE OTHOIIEHHE HAa MHOXECTBe X Ha3bIBaeTCs
OTHOIIIEHUEM SKBUBAJICHTHOCTH Ha MHOKECTBE X.

Jnst OMHApHBIX OTHOIIEHUH OOBIYHBIM O0pa3oM OMpPEAENICHbl TEOPETHUKO-MHOKECTBEHHBIE
onepanuuo0beAMHEHUS, IEPECEUCHHS U T.J.

PednexcuBHOE, aHTHCUMMETPUYHOE M TPAH3UTUBHOE OTHOIICHHE HA3bIBAETCS OTHOIICHHEM
YAaCTUYHOTO MOPSIKA HA MHOXKECTBE X M 0003HaUaeTcs <.

OTHoOlLlIEHHE YaCTHYHOTO MOpsIKa Ha MHOXECTBE X, JJIsi KOTOPOro JIOObIe JIBE 3JIEMEHTa
CPaBHHUMBI,T.€. Ui JH00bIX X,y X, X<y uiu Y<X, Ha3pIBa€TCA OTHOIICHHEM JIMHEHHOI0 MOPSIKA.
MuoxecTBO X C 3aJlaHHBIM Ha HEM YaCTUYHBIM (JIMHEHHBIM) MOPSAIKOM HA3bIBAETCS YaCTUYHO
(JIMHEWHO) yMOPSA0YECHHBIM.

JIto60e YyacTUYHO YHOPSAOYEHHOE MHOMXECTBO MOYKHO MPEICTaBUTh B BUJAE CXEMBbI, B KOTOPOI
KOKIBIA 2JIEMEHT U300pa)KaeTcsl TOUKOM Ha IIIOCKOCTU, M €CJIH Y MOKPBIBAET X, TO TOUKH X U Y
COCIMHSIOT OTPE3KOM, MPUYEM TOUYKY, COOTBETCTBYIOIIYIO X, pacrojiaraioT Huxke y. Takue
CXEMBbI Ha3bIBAIOT AHMarpaMmaMu Xacce.

Paznuynble copTHpyOmMe MPOoUeAypbl TPeOyIOT, YTOOBI AJIEMEHTHI COPTUPYEMBIX MHOXKECTB
OBLIM JTUHEWHO YMOpsIOoYeHBbl. B 3TOM cimydae OHM MOTYT BBIJABaTh YMOPSAJOUEHHBIH CIHUCOK.
Hpyrue mpuioKeHus MCHOIb3YIOT YaCTUYHBIN MOPSAIOK, Mperoiaras, YTo B JIIOOOM YaCTUYHO
VOOPSAIOYCHHOM  MHOXXECTBE  HAWJETCs  MUHUMAIbHBIM  3JeMeHT  (HE€  HUMEIOIIHi
MPEIIIIECTBEHHUKOB) U MAKCUMAIIbHBIN (HE UMEIOLTUH MOCIEeTYIOIINUX IEMEHTOB).

Ecnu Ha MHOXeCTBe A 3aJjaHHOE€ OTHOUIEHUE SKBUBAJEHTHOCTH, TO 3TO OTHOIIEHHE UHAYLUPYET
eIMHUYHOE pa30ueHne M HaoOOpOT: €CM Ha MHOXECTBE 3aJlaH0 pa3OHueHHe, TO €My OTBEYaeT

CANHOC OTHOIMICHUEC 3KBUBAJICHTHOCTH.

ManI/IIIy OTHOIICHHA 3KBUBAJICHTHOCTU BCCrJa MOXHO INPUBECTU K TAKOMY BHAY, B KOTOPOM
CAWHHUYHBIC 3JICMCHTBI MAaTPHUILbL o6pa3y}0T KBaaApaThbl, KOTOPLIC HE MEPECCKAOTCA, U JUArOHAJIN
KOTOPBIX PAcIONaraloTcs Ha TJIaBHOW JuaroHainw MaTpuibl. ['pad oTHOIIEHHS SKBHBAJIIEHTHOCTH
— 9TO HECBS3HBIN Tpad, KOTOPBIA COCTOUT U3 TIOJHBIX KOMITOHEHT.

Pa3ouennmem MHOXecTBa X HA3bIBAETCA COBOKYIHOCTh IOMApHO HEMEPECEKAIIMNXCS

MOAMHOXECTB X TaKHX, 4TO KaXJbIH 3JI€MEHT MHOXKECTBa X NPpUHAIJIC)KUT OAHOMY U TOJIBKO
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OJTHOMY M3 STHX MTOJIMHOKECTB.
HMpumep:

1. MuoxectBo R={(X,y):X — nenuTens y} onpeaeisieT OTHOIICHHE Ha MHOKecTBe A={1,

2,3,4,5, 6}. Halinute Bce ynopsiouYeHHBIC TIAphl, eMy IpuHaAIexkanue. M3oopasute rpad,

MpEeACTABIISIONUN OTHOIIEHHE R.

Pewenue: R cocrout u3 nap: (1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 2), (2, 4), (2, 6), (3, 3),
@,
6), (4, 4), (5, 5) u (6, 6). OpuentTupoBaHHbIi rpad OyaeT UMETh MIECTh BepiInH (puc.l):

C.—».g
e \@

Puc. 1. OtHotrenue R Ha MHOKecTBE A.

2. OrHomrenue R Ha MHOKecTBe A = {a, b, ¢, d} 3agaercs marpuieii:

10 1 1 0¢
| 0 0 11 1 O
0 0 o0
Il (]
nl1 0 0 [
HOPSIIOK CTPOK M CTOJIOIIOB B KOTOPOH COOTBETCTBYET MOPSIKY BBIMHCAHHBIX 3JIEMEHTOB
MHOKecTBa A. Ha3oBuTe ymopsiioueHHbIe Mapbl, MpuHaiexanme R.
Pewenue: OtHourenre R comepxut yrnopsiaodeHnsie napsl: (a, b), (a, ¢), (b,c), (b, d), (c, b), (d,
a),
(d, b).
3. JIaHO, YTO OTHOIIEHHUE «...EITUTENb...» OTNPEIEIISIET YACTHUHBIN MOPSIOK Ha
MHOkecTBe A = {1, 2,3, 6, 12, 18}. CoctaBbTe TabNuIly NPEANIECTBEHHUKOB U
HETOCPEICTBEHHBIX MPEAIIECTBEHHHUKOB, MOCIE YeT0 MOCTPONUTE COOTBETCTBYIOIIYIO

quarpaMmmy Xacce.
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Pewenue: Tabnuia u quarpaMmma puBeICHBI HIKE.

QIEMEHT | NPEJMCCTBEHHUK | HeNOCPeAC TBEHHBIN Npe{UleCTBeHHIK

1 HeT HeT
2 1 1
3 1 1
6 1,:2:'3 2,3
12 1,2::3:6
18 1.2, 3,6 6

12 18

6
2 3

Puc. 2. lnarpamma Xacce.

YacTU4yHO ynopsI04eHHOE MHOXKECTBO U3 MpUMepa 00J1aaeT OJJHUM MUHUMAIBHBIM 3JIEMEHTOM,
a uMeHHo, yuciaoMm 1. C apyroil CTOpOHBI, B HEM €CTh JBa MakCUMalbHbIX: 12 u 18. B stom
MHO>KECTBE COACPKUTCS HECKOJIbKO JTUHEHHO YMOpAI0UYEHHBIX MOAMHOXeCTB. Kaxknoe u3 HuX
COOTBETCTBYET Lienouyke pedep Ha auarpamme Xacce. Hampumep, muoxecrtBo {1, 2, 6, 18}

JIMHEWHO YIopAA04YCHO OTHOCUTCIIBHO OTHOIICHHUA «... ACJIUTECIb...».

3agaHus NpaKkTHYecKoil padoThl

3aoanue 1. Jlannl 18a MHOKecTBa X U Y ¥ OMHapHOE oTHOIIEHUE [1. J{71s JaHHOTO OTHOIIEHUS
0:

a) 3anucarb 00JaCTH ONpeeseHns U 00IacTh 3HaUYeHU;0) 3anucaTh MaTpUIly U HAUePTUTh
rpag;

B) ONpeAETUTh 00PaTHOE OTHOILLIEHHUE.

X={x1, x2, x3, x4, x5%}; Y={y1, y2, y3, y4, y5};

A={(x1, y1), (X1, y5), (X2, y1), (x2, y3), (X2, ¥5), (x3, y2), (x3, y4), (x4, y1), (x4, y2), (x5, y1),
(x5,y3)};

3aoanue 2. Kakue cBoiicTBa UMEIOT OMHApHBIE OTHOILEHUS, 33JaHHbIE B HEKOTOPOM
MHOXKECTBeroIeit X 1 BhIpakeHHbIe cooTHOIIeHHeM (Xi, Xj€ X)? (loka3ars) «Xi BeCHT
Oosnblee yem Xj»

3aoanue 3. 3anucare xommnosunuio C = B o A otHomenuit A u B. IlpoBeputh pesynbrar c
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MTOMOIIIBIO OTIepalliid HaJl MaTpUIIaMH U TpadaMu 3aJaHHBIX OTHOIIECHUH:
A={(x1, yl), (x2,y2), (x2, y3), (x2, y4), (x3,y2) , (x4, y1)};B={(y1, X2), (y2, X1), (y2, x3), (y3,
x1)}

3aoanue 4. Jloxkaxurte, 4T0 OTHOLIEHUS Oy1yT OTHOLIECHUSIMHU SKBUBAJICHTHOCTHU:
«TIPUHAAJIEKATH K OJTHON CEMbE» B MHOKECTBE JIIOJCH.
KoHTposbHbIEe BONIPOCHI

1. [IpuBecTy YacTHBIC CTy4yand OTHOIIECHUH B X.

2. Kaxk cocraBnsieTcst MaTpuiia OMHAPHOTO OTHOIICHUS ?

3. Kak uzo6pakaercs rpadg OMHaApHOTO OTHOIIEHUS?

4., Y10 TaKOE KOMITO3UIIUSA OTHOILEHUIT?

5. UTo Takoe OTHOIICHHE YKBUBAICHTHOCTH?
6. UTo Takoe OTHOIICHHE TIOpsAKa?

7. JlaiiTe XapaKTepUCTUKY MaTpuUlle ¥ rpady OTHOIIEHUS SKBUBAJICHTHOCTH U MOPSAIKA.

d)opMa 0TYeTAa: BLINNOJHECHUE 3aJaHUN B TCTPpaAn IJIA IPAKTUYCCKUX pa60T.

Kpurepum ouenku:

Otmerka «S5». Yuamuiicss akTUBHO Y4acTBOBAJl B JUCKYCCHUSAX M TpYINIOBOH pabore.
Bepno cnenan 4 3anaHus CBOEro BapuaHTa U IPaBUIJIBHO OTBETUII HA BOIIPOCHI.

OrMmerka «4». Yuamuiics npuHUMan aKTUBHOE Y4acTHE B JAMCKYCCUSX U TPYNIIOBOMN
pabote. BepHo cnenan 3 3agaHuii cBoero BapuaHTa M MPaBUJIbHO OTBETHII HA BOIPOCHI.

Otmerka «3». CTyAEHT MONEPEMEHHO Y4acTBOBaJl B paboTe, caelan BepHO 2 3alaHus U
IIPaBUJILHO OTBETHJI HA BOIIPOCHI.

Ormerka «2». Yuamuiics He palOoTan Ha 3aHATHH, HE YCBOWJ HWH(OpMAaIIHUIO,
NPEOCTABIEHHYIO Ha YpOKe: Clielaj BEpPHO MEHee JABYX 3a/aHuil, Ha OOJBIIMHCTBO BOIPOCOB
OTBETUJI HETOYHO U HEBEPHO.

2.5. IIpakTnyeckas padora NeS

«Pabora mamunbl TeropuHTa

IIEJ'IB: O3HAaKOMUTHCA C IIOHATHCM MalllWHbI TBIOpI/IHFa, IMPpUHIIUIIOM €¢C paGOTLI,

HAYYHUTHCA pCUIaTh HpOCTefIHlPIe 3aaa4d Ha UCIIO0JIb30BaAHUEC MAIlIMHBI.

®opmupyemsle pesyabtarbl: OK 5, OK 10, V3, 35
Bpems Ha BeInOIHeHHMe padoThI: 2 Jaca.

O0opynoBanue, TeXHHYECKHE CPeCTBA U HHCTPYMEHTBI:
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1. PaGouas Tetpass.
2. Pyuka.
3. DnexTpoHHas Ipe3eHTalus.

3aganue U1 BBINOJHEHUS] NPAKTHYeCKOl padoThl: yvaimuecs JODKHBI H3YyYUTh
KpaTKhe TeOpeTHUECKUE U y4eOHO-METOAMUYECKUE MaTepHabl 110 TEME IPAKTUYECKOIO 3aHATHUS;
U3Yy4UTh YCJIOBUE 3aJlaHUsl IPAKTUYECKOIO 3aHATUSA; NPH BBINOJHEHHHM pabOThl COOIOAATH
MOCJIEIOBATENbHOCTD JICHCTBUN, OTBETUTh HAa KOHTPOJIBHBIE BONPOCH; O(GOPMHUTH OTYET IO

NpaKTUYEeCKOi pabdoTe.
Xo/1 BbINOJIHEHHUSI:

VYyammecs: caMOCTOSTENEHO (GOPMYITHPYIOT LENHU 3aHATHS — 5 MUH;
Pabota ¢ TeopeTHuecKUM MaTepuaIoM — 5 MuH,

Paz6op npakTuueckux npumepoB — 30 muH;

Pabota ¢ BapuanTamu 3ananuii — 27 Mun,

OTBeThI Ha npeIaraeMble BONPOCHl — 5 MuH,

Odopmienne oTdera 1o MPaKTHIeCKOH padoTel — /0 mun

[TonBenenue UToro, (OpMyJIUpPOBAHUE BBHIBOJIOB — 3 MUH

O N o g B~ W D P

Brigaua gomanisero 3aJaHus1, BBICTAaBJICHUC OLICHOK — 5 mun

KpaTKaﬂ TEOPpUHA U METOAUIECCKUE PEKOMCHAAIIUHN

Mawuna Tvlopunea — 3TO MOJENb aNrOpUTMa, KOTOpas WIIIOCTPUPYET MPOLECCHI,
MPOUCXOAIINE MpU peanu3anuu ajroputma. MammHa ThlopuHra SBISETCS TMIIOTETHYECKOM
MaIIMHOM. Ee coCTaBIAIOT Clieyroye KOMIOHEHTHI.

- Vnpasnarowee ycmpoiicmeo, KOTOpoe B KaXbli JAHHBIH MOMEHT BPEMEHH MOKET HaAXOJUThCS
B OJIHOM M TOJBKO OJHOM M3 HEKOTOporo MHoxectBa Cocmosanuti. COCTOSIHUS 0003HA4aroTCs

-

OyKBaMU TaK Ha3bIBAEMOTO Brympennezo anigpasuma &= 19091 m!  Cocrosmme 21, xak

MPaBUIIO, CUUTAIOT HauanbHvim cocmosinuem, a COCTOSHUE 90 _ Koneunvim (Baxmouumenvhvim).

Bo BHyTpeHHu# andaBut BKIOUAOT Takke Cumegonsl coguea R BIIPABO, L_gneso, £ na
MecTe.

- Jlenma, pa3neneHHas Ha SYCWKH W MPEANONIaraomascs MOTeHIUAIbHO OSECKOHEUYHOH B 00e
CTOPOHBI (MM€ETCSl B BUAY, YTO B Ka)KJIbIii MOMEHT BPEMEHH JIEHTA COJAEPKUT KOHEUHOE YHCIIO
A4YeeK, HO MPHU HEOOXOAMMOCTH YHCIIO SYEeK MOXKHO YBEJIWYMBATh). B KaxkIo# suelike MOKeT
ObITh 3amMcaH OJWH M TOJBKO OJUH CHMBOJ HEKOTOPOro Brewnezo angasuma
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A=tag a0, a,t a
01 n}  Cumson “Ympumsro cuurate ITycmeim cumeorom. OH 0603HAUaET

. . @ @
IyCTYIO suekiKy. 110 yMOIYaHuI0, BO BCEX AYEHKax, B KOTOPHIX HE 3allMCaHbl CHMBOIBI 1, =2

[ ol o
yeews . 3aIIMCAH CHUMBOIJI 0 . B JaHHOHU TIJIaB€ B KAa4€CTBC BHCHIHEI'O a.]'I(baBI/ITa MbI 6y,[[eM

E

paccMmarpuBaTh andaButr — (L , 0 COOTBETCTBYET MYyCTOMY CUMBOITY.

Cuumvisarowas u nuwlywas 2o106Ka, KOTOpas B KaXIblil NaHHBIH MOMEHT BpPEMEHHU
0003peBaET O/IHY SUEHKY.

|ag e |ag ] |

5]
Puc. 1

TaK, Ha puc. 1 cumThIBarOIAs TOJIOBKA o603peBaeT H‘IeﬁKy JICHTBI, B KOTOpOﬁ 3aIMcadH CMMBOJI

“n VYnpasnsioliee yCTpOMCTBO HAXOIHUTCS B COCTOSHUU 9 (HawampHOM cocTosiHMU). B
3aBHCHUMOCTH OT COCTOSHUSI YIPAaBISIOLIErO YCTPONCTBA TOJIOBKa JIMOO  OCTaBIsieT
0003peBaeMblii CUMBOJ 0€3 U3MEHEHHUS, MO0 3aMiChIBAET HA €r0 MECTO JII000W IPYro CUMBOJ
BHelIHero andasura, 1M00 cTUpaeT 00o3peBaeMblii cuMmBoi. Jlanee romoBka Jub0 ocTaeTcs Ha
MecTte, 00 TEepeIBUTaeTCsl Ha OJHY SYEMKY BIPABO WJIM BIJIEBO, IIPH 3TOM YIIPABISIONICE
YCTPOMCTBO NEPEXOIUT B HEKOTOPOE HOBOE COCTOSIHUE (COCTOSTHUE MOXKET U HE MEHSTHCS).

Kaxnoe nepemenieHre rojJoBKM M MU3MEHEHHE COCTOSIHUS YIPABISIOLIErO YCTPOHCTBA MOYKHO
onpenenuts Komarnooti, KOTopas 0ObIYHO 3alIUCBIBAETCS B BUAE:

9,0,4,3, D,
31ech:

i COCTOSIHHE, B KOTOPOM YIIPABIISIOINIEE YCTPOUCTBO HAXOAUTCS B IaHHBIA MOMEHT,

o . .
- 4 - cuMBOII, 0003peBaEMbIii TOJIOBKOM,

9y _

COCTOSIHUC, B KOTOPOC YIIPABJIAIOIICC YCTPOﬁCTBO NnepexoauT B 3aBHCHUMOCTHU OT

. i
COCTOSTHUS iy 0003peBaeMoOro cumMBoIa o ,
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el . . . . .
- ¥ — HOBBIM CUMBOJI, KOTOPBIHA 3alMCHIBAETCS B TYEHKY, U 3aBUCSIIUNA OT 9 u v,
b 9

¥ CHUMBOJI CABHUTA KaSBIBaIOIJ_II/If/’I HaIlpaBJICHUC IBUKCHUA I'OJJOBKH (OH TAKXC 3aBHCUT OT
» Y

Iy 4 ).

Cnucoxk komaHJ JUIsi MamMHbl ThlOpUMHIa HaspiBaeTcs mHporpammoin. CylecTBYyeT B3aMMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MAlllMHAMU THIOPUHIA U IPOrpaMMaMH.

By 1eHTHI B KaXKIbIii MOMEHT BPEMEHU MOXKET OBITh onpenencH Kongueypayueii Buna:
d_j'.l d,i'.j_l g!.dj.j {IJJ

o
['onoBkoOl B JaHHBI MOMEHT 0003peBaeTCs CHUMBOI 1 sanmcaunsii B KOH(UTypanuu

MEPBBIM CIIpaBa OT CHMBOJIA 9 [lepBriii U MoOcHeIHUNA CHUMBOJBI B IaHHOW KOH(QUTYpalUd —
HermycTble. CYMTAeTCsl, 9TO OCTANbHBIE CHMBOJIBI Ha JICHTE, HE 3alMCaHHbIe B KOH(PUTYpAIHIO —
nyctele. Mmeercs B BuIy, YTO B JaHHBIH MOMEHT BpEMEHHM Ha JieHTe 3anucaHo Croeo

7 s W R
Il Jpa 7y e

Kondurypanus, cooTBeTCTBYIOIAs Hayaiay paboThl MAlIMHBI, HA3bIBACTCS HadyalbHOH. Eciu B
nporecce pabOThl MallMHA JOCTUTAET 3aKIIOYUTEIBHOTO COCTOSIHHS, TO COOTBETCTBYIOIIAs
KOH(HUTypanus Ha3bIBACTCS 3aKIIOYUTEIBHON. MalinHa MOKET MPEKPaTHTh paboOTy U B CiIydae,
KOI'Zla B IpOrpaMMe OTCYTCTBYET KOMAHJIa Il HEKOTOPOT'O COCTOSIHUSA U HEKOTOPOI'O CUMBOJIA.

Ecnn mammna TrropuHra T | nauas paboTy Ha HEKOTOPOM CIIOBE P ocranasnusaercs yepes

HCKOTOPOC 4YHCJIO IIaroB, TO CYHUTACTCA, YTO OHA IMIPUMCHHMAa K CJIOBY P PCSYJ'IBTaTOM

T{F)

NPpUMCHCHUA  MAIIUHBI K  CJIOBY ABJIKACTCA  CJIOBO © 7, KOTOpPOC€ COOTBETCTBYCT
3aKJIIOYNTEIIbHOM KOH(l)I/IpraLII/II/I. Ecmu xe MallirHa, Ha4daB pa60Ty Ha CJIOBC P, HUKOT'Ja HE

OCTAHABJIMBACTCs, TO TOBOPAT, YTO OHA HE IPUMCHHMA K CIIOBY P .

IIpumep. Ilycts MamuHa TelOpHHra 3a1aHa mporpaMmoi:

_:I-'Eh‘:"'fi’ulE
lgilg 1R

PaCCMOTpI/IM 3allMCaAHHBIC B ITOCIICAOBATCIIbHBIX N srueiikax N Enunui.

[TycTh, HanpuMep, HavallbHast KOH(UTYpalLns UMEET BU:
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gyl11.. 11

CoKpallleHHO 3Ty KOH(PUTypamuo MOKHO 3aIUcaTh TakK:
n
1l _
1" 7
Boo6me, 3anucannbie moapsa N enuHuI; 0003HAYAFOTCS , a 3amucaHHblie moapsa M Hynei —
{}m

Torna B KaXJJOM TakTe MalnHa ThlOpHHTa OyIeT OCTaBIATh 0003pEeBACMYIO €AMHUILY Ha MECTE
U CIBUIaThCs BIIPaBO Ha OAHY s4eliky. [Ipomecc Oyner mpojoipkarbes A0 TeX MHOp, MOKa
yIOpaBJIsIfOLIasl TOJOBKA HE BbIMJET Ha mycTyto siueiiky (0). 3mech, coriacHO mporpaMmme, B
A4eliky OyleT BIMCaHa €IMHUIIA, U MallliHa OCTaHOBUTCS. B pesynbraTe Ha JneHte Oyner
3anucano N+1 equnun. Eciu yclnoBUTBCS, UTO MUCXOJHOE CJIOBO BbIpaxkaeT yucio N, To MOXHO

CUUTaTh, UYTO MAIIMHA BBIUUCISAET (QYHKIIHIO @n)=n+l .

IIpumep. /Jana MmamuHa TreropuHra:

7,0, 0R
T ! gllgg DR
dqlg 0

BBISICHI/ITB, IMpUMCHHUMaA JIM MalllnHa K CJIOBY P .
A P=101.¢ P=1°

T{F) T P
Ecimu IMpUMEHUMA, TO BbBIIHUCATH PE3YJIbTAT “ © IPUMCHCHHA MallWHbI K CJIOBY .
[Ipenmonaraercsd, 4To B HAayaJbHBIH MOMEHT BPEMEHM TOJIOBKA MalllMHbI 0003pEBAET Camylo
JIEBYIO €MHUILY CIIOBA.

Pemienne. A) Ilpumenss MamuHy Tk CJ'IOByJ-D , TIOIy4aeM IIOCJIE0BaTEIbHOCTD
KOH(UTypaluii:

3
p ai’0L g ailol
2 g21%01 4 4501

Bung BTOpOﬁ KOH(I)I/II‘ypaLII/II/I O6YCJ'IOBJ'ICH TEM, 4YTO CHMBOJI 0 cumraercs MyCTbIM CHMBOJIOM U
MOXKCT HC 3aIlIMChIBATHCA.
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(. cx
Ilockonbky KOMaHaa BUIA 927, B MPOrpaMMe OTCYTCTBYET, TO MOCIEAHss KOH(UTrypanus

T{Fy=1

SIBISCTCS 3aK/TIOYNTENBHOM. CIe0BaTEIbHO, MAIMHA 4 K CIIOBY 4 mpuMeHnMa, u .
(Hynu cneBa u cripaBa OT CJIOBa HE 3aIMCBIBAIOTCA).

b) [Tonyyaem koHurypammu:
f
1) gyl .6) Q‘gl_
]
o) 42" 7y 410
4
30l g Nl

Hpouecc OpoadO0JIKACTCA HCOIpaHUYCHHO, TI'OJIOBKA CMCIIACTCSA 110 JICHTC BIIpaBO 10

_qf
6GCKOHe‘lHOCTI/I, CJICA0OBATCIIbHO, MalllMHA T K CJIOBY F=1 HCIIpUMCHHUMA.

Bun kondurypamnuu 8) o0ycnoBieH tem, uto cuMBoII O (ITycTOW CHMBOJI) HAXOJHUTCS CIIpaBa OT
TIOCJIC/THEH €AMHUIIBI CIIOBA IO YMOJTYAHHMIO.

)
Mamunbl TI)IOpI/IHFa u Ha3bIBAXOTCsA DKBUBAJICHTHBIMU, €CJIN:

5,5 o
. n J'II/I6O 066 IMIPUMCHUMBI, J'II/I60 066 HCIIPUMCHHUMBI K Ka)I(I[OMy I/ICXOI[HOMy CJ'IOBy ,

P o BiPY=Ty(F).

- eci 00€ MaITMHBI IPUMEHHUMBI K CIIOBY

ITporpaMmmy g4 MammHbl  ThIOpMHTa MOXHO 3aJaTb HE TOJBKO C  IOMOUIBIO
MOCJIEI0BATENbHOCTH KOMaH/A, HO U B BUjAE Tabmuubl. Tak, B MOCIeAHEM MpUMEpe Mporpamma
MOYET OBITh 3a/1aHa B BUJIE:

) g
QIDR -

g0 g UK

o

[

Ty Ly

[Tpu TabnnyHOM 3anycu KOMaH/I0i UHOT'/1a Ha3bIBAIOT BBIPAXKEHUE
Nmeet mecTo crneayronmuii Te3uc.

Te3uc Trropunra. Beskuii anroput™M MoXeT ObITh peajM30BaH COOTBETCTBYIOLIEH MalllMHOU
TrropuHra.

BapuanTsl 3a1aHui
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IlepBblii BapuaHT
1. Hamwucate mnporpaMMy Ha MalIMHE

TeropuHra, npHOABISIONIYI0 YUCIO 2 K

BBEJICHHOMY YHCITY.

2. Ilepenectn mOCAEOHUNA  CUMBOJI
HemycToro cioBa P B ero Hauamo. AjndaBur:

A={a,b,c}.

3. Ecnau mepBbIii W MOCHEIHUNA CHMBOJIL
(Hemycroro) cioBa P oxmHakoBbl, TOrzAa 3T
CJIOBO HE MEHSTh, & UHAYE 3AMEHUTH €r0 ITYCThI
cinoBoM. Andasut: A={a,b,c}.

4. Y nanuth u3 cioBa P nepBoe BXOXKIEHU
CUMBOJIa A, €ClM Takoe ecTb. Audasul

A={a,b,c}.

Bropoii BapuaHT
1. Hamucate mnporpaMMmy Ha MalluHe

TeropuHra, NpPUOABISAIONIYI0 YHCIO 3 K

BBE/ICHHOMY YHCITY.

2. llepenectu  mepBBIi  CHUMBOJI
HemycToro ciosa P B ero konen. AndaBur:

A={a,b,c}.

3. Ecnu mepBbIit ¥ MOCIEIHUN CUMBOJIE
(uemyctoro) cioBa P HeoaMHAKOBBI, TOTJa 3T
CJIOBO HE MEHSTh, & UHAYE 3aMEHUTh €r0 MYyCTHIY
cioBoM. Andasut: A={a,b,c}.

4. Eciu P - HenmycTo€ CI0BO, TO 3a €ro
MEPBBIM CHUMBOJIOM BCTaBUTh CHUMBOJI 4.
Andasut: A={a,b,c}.

KonTposabHbIe BONPOCHI:

1. Yto Takoe mamuHa Trropunra?

2. Hepe‘{I/ICJ'H/ITe OCHOBHBIC KOMITIOHCHTHI MalllMHBbI TI)IOpI/IHFa.

3. 3auem HyxHa MamuHa TeropuHra?

4. IIpuBeauTe npuMepbl MPUMEHEHHUS MAaIlIMHbI ThIOpUHTA.

(I)opMa 0TYeTAa: BLIINOJHECHUE 3aJaHUN B TCTPpaAn IJIA IPAKTUYCCKUX pa60T.

Kpurepun onenkmu:

OT1merka «5». Yuanuiics akTUBHO y4acTBOBAJ B JIUCKYCCHSIX W TPYIIOBOW padoTe.

Bepno cnenan 4 3a1aHus cBOEro BapuaHTa U PaBHIILHO OTBETUII HA BOIIPOCHI.

OT1merka «4». Yyamwuiics NpuHUMAal aKTUBHOE y4acTHE B JTUCKYCCHUSX M TPYIIIOBOU

pa60Te. BepHo cacian 3 3aJIaHUIl CBOETO BapuaHTa U MIPaBHUJIbHO OTBETUJI HA BOIIPOCHI.

OtMeTKa «3». CTy,Z[CHT IMNOIICPEMCHHO YUaCTBOBAJ B pa60Te, Caciiajl BEPHO 2 3aaHus 1

MMPpaBUJIBHO OTBCTHUJI HA BOIIPOCHI.

Ormerka «2». Yyamuiics He paboTan Ha 3aHSATUU, HE YCBOWI WH(OpPMAIIHUIO,

MMpEaAOCTAaBJICHHYIO Ha YPOKE: CACJIa]l BEPHO MCHEC IBYX 33,[[8.HHI>1, Ha OOJBIIMHCTBO BOIIPOCOB

OTBCTUJI HETOYHO U HEBCPHO.

43



