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1 BBEJEHUE

BaxHylo dYacThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00y4aroIuxcs COCTaBISIOT IPAKTUYECKUE 3aHATHSL.

CocTaB U cojepkaHUE NPAKTUUECKUX 3aHATUN HalpaBlieHbl Ha peanusanuio DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHErO NPOPECCHOHATIBHOIO 00pa30BaHMsL.

Benymieidi aunakTHYeCKOW LENbI0 MPAKTUYECKHX 3aHATUH sBiseTcss  (opMupoBaHUE
PO eCCHOHATIBHBIX TPAKTUYECKUX YMEHUH.

B cootBerctBHmM ¢ paboueii mporpammoit yuebnoi mucumiummael «EH.02 [luckperHas
MaTeMaTHKa ¢ 2JIEMEHTAMHM MaTeMAaTUYECKOM JIOTMKN» IIPELyCMOTPEHO NIPOBENCHNE IPAKTUYECKUX
3aHATUH.

B pe3ynbrare ux BBIIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembo:

V.1 IlpuMeHsTh JTOruYecKre onepamnuu, GopMyIibl JOTHKH, 3aKOHBI aJITeOpbI IOTHKH.

V.2 ®opmynaupoBaTh 3aJaud  JIOTUYECKOTO XapakTepa U IPUMEHATh  CpPEICTBa

MAaTE€MaTHYECKON JIOTUKH JUUIS UX PEILCHUS.

ConepxaHye NpaKTHYECKUX OPUEHTUPOBAHO (DOPMUPOBAHUE 0OU4UX KOMNEMEHYUIL.

OK 1 Bribupars criocoObl pemeHnst 3a1a4 npoQecCHOHAIBHON IeITeNbHOCTH, TPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

OK 2 Mcnonb30BaTh COBpEMEHHBIE CPEICTBA MOKMCKA, aHAIM3a U MHTEPIIPETaii HHYOPMALIUH, U
MH(OPMALIMOHHBIE TEXHOIOTHH TS BBIIOJHEHUS 337144 ITPO(eCCHOHAIBHON IeATENbHOCTH

OK 4 D¢ hexTrBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUICKTUBE M KOMAaH]IE

OK 5 Ocy1uecTBisTh YCTHYIO U MUCBMEHHYIO KOMMYHHUKALMIO HA TOCYAapPCTBEHHOM SI3bIKE
Poccuiickoit @enepariuy ¢ y4eToM 0COOEHHOCTEN COLMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTa

OK 9 ITonb30BaThest NpodecCHOHATBHOM JOKYMEHTalUe! Ha ToCY/1apCTBEHHOM M MHOCTPAHHOM
SI3bIKE.

Beinmonnenue oOyyaromuxcsi MpakTHYeCKMX paboT mo yuyeOHoil aucuumianHe «EH.02
JluckpeTHas MaTeMaTHKa C 3JIEMEHTaMU MaTeMaTHYECKOM JIOTUKN) HAaIIPABJIEHO HA:

- 0bobwenue, cucmemamusayuio, yeiyonreHue, 3aKpenieHue, pazeumue u O0emanu3ayuio
NOLYYEHHBIX MeOPemuUdecKUx 3HAHUL N0 KOHKPEMHbIM meMam y4eOHOU OUCYUNTUHDL;

- Qopmuposanue ymeHull NPUMEHAMb NOJYYEHHble 3HAHUA HA NPAKMuKe, peanu3ayuio
eOUHCMBa UHMENIEeKMYANbHOU U NPAKMUYECKOU 0esimenbHOCmU;

[pakTiueckue 3aHATHA TPOBOJTCS IOCIE COOTBETCTBYIOLIEH TeMBbI, KOTopas oOecrednBaeT
HaJIM4yKe 3HaHUH, HEOOXOIMMBIX IS €€ BBIIOJTHEHHSI.



2METOJUNYECKHUE YKA3AHUSA

Tema 1.1. Anredpa BbicKka3bIBaHUI

IpakTnyeckoe 3ansitue Ne 1®opmyJibl JJOTUKH. YHpoueHue GopmMyJa JIOTHKH €
MOMOIILI0 PABHOCHJILHBIX MPe0Opa30BaHuii

Leas padoThl: GopMHUpPOBaHHWE YMEHHH YNpOLIaTh JOTMYECKUE BBIPAKEHUS C TOMOLIBIO
3aKOHOB aJreOpsbl JIOTUKH.
Boinosnus padory, Bel Oyjaere:
ymemy:
- IlpumeHsATh Oruyeckue onepaunnn, GopmyJibl JOITMKH, 3aKOHbI aJIF€OPbI JIOTUKU.
-  @opMyaupoBaTh 3a/1a4d JOTHYECKOIO XapaKTepa U MPUMEHATh CPENCTBA MAaTEMaTU4YECKON
JIOTUKH U1 UX PELICHHUS.
- aHaJIM3UPOBATh 3aja4y U/WIK Ipo0OJIeMy U BbIIEIATH €€ COCTaBHBIC YACTH;
- ONpPEEIATh ATalbl PELICHUS 33/1a4U;
- COCTaBJIATH IUIAH JEHCTBUS;
- Y4YMTBHIBaTh BPEMEHHBIE OTPAaHUYEHUS U CPOKHU IPHU pEIIEHUH PO(HeCCHOHABHBIX 3a/1a4;
- BJIaJICTh aKTYaJbHBIMH METOJaMH PaOOThI B TPO(ECCHOHATBHOM U CMEXKHBIX chepax;).
- ONpEeneNATh 33/1a4M OUCKa HHPOPMALIUY;
- OIpeneNsiTh HeOOXOIUMbIE HCTOYHUKHN UH(OPMAIIHH;
- IUIAaHUPOBATH MPOIIECC TIOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALIHUIO;
- BBIICNATH HanOOJIee 3HAYMMOE B IIepevHe HHPOpMaIny;
- OLICHMBATh MIPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB ITOUCKA;
- B3aUMOJICHCTBOBATh C KOJUIEIaMH, PYKOBOJCTBOM, KJIMEHTaMH B XOJ€ Npo(ecCHOHaIbHOM
JESATENIBHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(QeKkTuBHOro oOmeHuss B MNpodhecCHoHAIbHOM
JEATEIBHOCTH
- TOHUMaTh OOMIMH CMBICI YETKO NPOU3HECEHHBIX BbICKa3bIBAHUI Ha W3BECTHHIE TEMBI
(npogeccroHanbHble M OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(EecCHOHATBHBIC
TEMBI.
MarepunanbHoe obecnieyeHue:
Pa3znarounslii Mmatepual (KapTOUKH C 3a1aHUSMH).
TexHuueckue cpeiacTBa OOYYEHHs: KOMIIBIOTEp C JIMIEH3MOHHBIM POrpaMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOEKTOpP.
3aganus:
Kakoe ToKIecTBO 3a111caHo HEBEPHO:
a) XV X = 1,
0) XV XV XV XV XV X=1;
B) X&X&X&X&X=1.
Beipasute paHHbIe JIOTHYeCKUEe QYHKINN Yepe3 dIeMEHTapHbIe olepaluu: a) F =(AB)C; 0)

F=(alB)lcC.
VYupocrure norndeckue Boipakenus: a) AV 4 &B); 6) (AvB)&(B vA)&(C vB).
4. Pemmre 3amauy. KommbioTep Bhlen u3 CTpos (HET H300pa)keHHs Ha JKpaHe

MOHHTOpA), OJHAKO HEU3BECTHO KaKOoe€ YCTPOICTBO He paboraeT (MOHHUTOpP, BUIEOKapTa WU
oTepaTUBHAS MaMsATh). MOKHO MPEATIOIOKUTH CIIEIyIoIIee:



1) ecniu MOHHUTOP HCHpPaBeH WJIM BHUJEOKapTa HEHUCIpaBHA, TO OIEpaTHBHas MaMATh
HEUCIIPABHA,

2) eciii MOHUTOP UCIIPaBEH, TO ONIEPATHBHAS [1aMATh UCIIPABHA.

HcnpaseH 11 MOHUTOP?

IHopsi/10K BHINOJHEHUS Pa0OThI:

1. PemuTh 3agaHus B TETpaaH.

2. Ilonyunts y mperogaBatess 3alaHus Ul CaMOCTOSITENIbHOM pa®oThl U pelIuTh UX B
TETpaju.

dopma npeacTraBiieHus pe3yJbTara:

[IpencTaBUTh BBIOJIHEHHBIE 3a/1aHUS B TETPAIH IS IPAKTUYECKUX padOT MPEIo1aBaTeito.

Kpurtepuu ouenku:

«5» - llpakTHueckoe 3aHATHE BBIIOJIHEHA IIOJHOCTBIO, 3aJaud PEILIEHbl BEPHO,
TEOPETUUECKUI MaTepuall 3allicaH B TETPajb, CTYAEHT OTBEYAET Ha BCE BOMNPOCHI IpenoaaBaTess
10 TeMe pabOoThI.

«» - Ilpaktnueckoe 3aHsATHe BbloNHEHa Ha 80%-90%, 3amaun pelieHbl BEpHO WIH C
HEOOJIBIIMMH HEOYETaMH, TEOPETUUYECKUI MaTepuan 3alucaH B TeTpajb, CTYACHT OTBEYaeT Ha
BOIPOCHI MIperoaBaTes no TeMe padoThl.

«3» - Ilpaktuueckoe 3aHsiTHe BhIMONHEHA Ha 70% um OoJee, TEOPETUUECKUM MaTepual
3alMcaH B TETPa/ib HE B IIOJIHOM 00BbEME, CTYICHT OTBEYAET HE HA BCE BOMPOCHI MIpernoaBaTess 1o
Teme padoThI.

«2» - IIpakTHueckoe 3aHsATUE BhINONIHEHA MeHe 70%.



Tema 1.2. ByneBbl GyHKIIUH
IIpakTnueckoe 3ansaTue Ne 2 Ilpusenenue popmya noruku k JJTH®, KH® ¢ nomombio

PaBHOCHJILHBIX NPe0Opa3oBaHMil
Heans padorbi: dhopmupoBanne ymeHuid npencrabiarh GyHknuun B CIIH® m CKHO® ¢
MUHUMAaJIbHBIM YHCIIOM YWICHOB 1 MUHUMAJIbHBIM YHCIIOM IIEPEMEHHBIX B UJICHAX.
Bbinosinus padory, Bel Oynere:
ymemy:
- IlpumeHATh JTOruYecKue onepannu, GopMyIIbl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
-  @opMyaupoBaTh 3a/a4d JOTMYECKOIO XapakTepa U MPUMEHATh CPEICTBA MAaTEMaTU4YECKON
JIOTUKH U1 UX PELICHHUS.
- aHAIM3UPOBATh 3a7a4y U/UIU MpoOJIeMy U BbIIEIATh €€ COCTaBHbBIE YaCTH;
- OMpEeNATh ATANbl PeUICHH 33/1a4H;
- COCTaBIIATH IUIAH JCHCTBUS;
- YUYUTHIBaTh BPEMEHHBIC OTPAHUUEHUS U CPOKHU IPU PelIeHUH MPoPeCCHOHANBHBIX 3a/1a4;
- BIAJETh aKTYAJIbHBIMH METOJIAMH PA0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeAeNATh 33a4M [MOMCKa HHPOpMALUH;
- OIpEeneNsiTh HEOOXOIUMbIE HCTOYHUKH UH(OPMAIIHH;
- IUIAaHUPOBATH MPOIIECC TIOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALIHUIO;
- BBLAENATH HanboJiee 3HaYNMOe B IiepeyHe nHpopmanuu;
- OILICHMBATh MPAKTUYECKYIO0 3HAUUMOCTb PE3YJIbTATOB IMOUCKA;
- B3aMMOJICHCTBOBATh C KOJIJIETaMH, PYKOBOACTBOM, KIMEHTaMHU B XOfe MpoheCcCHOHATbHOM
JeSITeIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dekTuBHOrO o0O0meHuss B NpodhecCHOHATBHOM
JeSITEIbHOCTH
- TOHMMATh OOLIMH CMBICT YETKO IPOM3HECEHHBIX BBICKA3bIBAHUII HAa W3BECTHBIE TEMBI
(nmpogeccroHanbHble U OBITOBBIE), NMOHMMATh TEKCThl HAa 0a30Bble MPOQecCHOHAIbHbBIE
TEMBL.
MarepunanbHoe obecnedeHue:
Pa3narounslit MaTepuan (KapTOUKH C 3aJIaHUSMU ).
TexHuueckue cpeiacTBa OOYYEHHs: KOMIIBIOTEp C  JIMLEH3MOHHBIM  INPOrPaMMHBIM
o0ecredeHneM U MyJIbTUMEIUa IPOEKTOpP.
3aganus:
1. Ocymecreuts nepexon ot IH® k CAH® nyis cuenyromedt QYHKIHT f (x,, x,, X,) = XX, v X, X, -
2. Ocymectuts nepexon o KH® k CKH® nns crnexyromei GyHKIUM: f (x,, x,,x,) = )(1(72\, X3).
3. 3amucats CAH® nu CKH® mist cnenyromnieit GpyHKIum, 3aJaHHONW TaOJINIHO:

X1

X2

X3

f(x

1, X2, X3)
4. Cxkonpko HabopoB Oyzaer yuactBoBaTh B CKH® ans GpyHKIMY 3a1aHHON TaOIUYHO:
(a—>

1
0
1




N =)

0

5. Jlns ¢yHKIuu, 3ananHoi Tabaunel nctuaHocty, Haitu MJIH® meronom Ksaiina:

X1

X2

X3

X4

f(xy,
X2, X3, Xa)

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. PemuTh 3a1aHusl B TETPAJIH.

2. IonyuynTh y mperogaBatens 3aJaHHs Uil CaMOCTOSITENIbHOW PadOThl W PEHIMTh UX B
TeTPaIH.

®opma npeacTaBieHus pe3yJbTara:

[IpencraBuTh BHIOTHEHHBIC 3aJJaHHUS B TETPAIHU IS IPAKTHUECKUX PA0OT MPENOAaBaTeo.

Kpurepum ouenku:

«5» - [IlpakThdeckoe 3aHATHE BBIIOJHEHA TIIOJIHOCTBIO, 3a/ladd PEUICHBI BEPHO,
TEOPETHYECCKHI MaTepuall 3allUCaH B TETPaJib, CTYIICHT OTBEYACT HA BCE BOIMPOCHI MPEIOIaBaTEINs
10 TeMe pabOThI.

«y» - Ilpaktueckoe 3ausTue BbinoHeHa Ha 80%-90%, 3amaun pemieHbl BEpHO WM C
HEOOJIBIIMMH HEJIO0YETaMH, TEOPETUYECKUI MaTephall 3aliCcaH B TETPadb, CTYACHT OTBEYaeT Ha
BOTIPOCHI ITPETIOIaBATEIIS IO TEME PaOOTHI.

«3» - IlpakTuueckoe 3aHsTHE BbIMONHEHAa Ha 70% wu Oojee, TeOpeTUUECKH Marepual
3aIlMcaH B TETPaJb HE B TIOJHOM 00BEMe, CTYJACHT OTBEUAEeT HE Ha BCE BOIPOCHI MPETOIaBaTENS 110
Teme padoThI.

«2» - [IpakTHueckoe 3aHsATHE BbINOIHEHA MeHe 70%.



Tema 1.2. ByneBbl GyHKIUH

IIpakTnueckoe 3ansaTue Ne 3 Ilpencrasiienue oyJesoii pynkuuu B suge CAH® u
CKH®, myaumanbaoii ITH® u KH®

Heans pabdorbi: dhopmupoBanne ymeHuid npencrabiarh GyHknuun B CIIH® m CKHO ¢

MHWHUMAJbHBIM YHCJIOM YICHOB U MUHHUMAJIbHBIM YHCJIOM IIEPEMCHHEBIX B YJICHAX.

Bbinosinus padory, Bel Oyaere:
ymemy:

- IlpumeHATh JTOruyYecKue onepannu, GopMyIIbl JOIHKH, 3aKOHBI AJITeOPbI IOTHKH.
-  @opMynupoBaTh 3a/a4d JOTMYECKOIO XapakTepa U MPUMEHATh CPEICTBA MAaTeMaTU4YECKON

JIOTUKHU IJId UX PCHICHU.

- aHATM3UPOBATh 33Ja4y U/UIM IPOOJIEMY U BBIIEIATh €€ COCTaBHbIE YaCTH;

- 3onpeaensaTh dTalbl peleHus 3a/1a4H;

- COCTaBJIATH IJIaH JCHCTBHUS;

- YYMTBHIBaTh BPEMEHHBIE OTPAaHUYEHUS M CPOKU P peIIeHUH NMPpo(hecCHOHAIBHBIX 3a/1a4;
- BIAJCTh aKTYAJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeAeNATh 33a4M [MOMCKa HHPOpMALUH;

- ONIpEeneNsiaTh HeOOXOIUMbIE HCTOYHUKHN UH(OPMAIIHH;

- IUIAaHUPOBATH MPOIIECC TIOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALIHUIO;

- BBIIENATH Haubosiee 3Ha4uMoe B IiepeuHe HH(pOpMaLuy;

- OLEHMBATh IPAKTUYECKYIO 3HAUUMOCTh PE3yJbTaTOB MOUCKA,

- B3aUMOJICHCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMH B XOJ€ Mpo(hecCHOHaIbHOM

ACATCIIBHOCTH

- TPUMEHATh TEXHUKH M TpueMbl 3(QeKkTuBHOro oOmeHuss B MNpodhecCHOHAIBHOM

JACATCIIBHOCTH

- IIOHUMAaThb O6HIPII71 CMBICJI YCTKO IMPOU3HECCHHBIX BBICKQ3BIBAHWM Ha W3BECTHBHIC TEMBI

(npogeccroHanbHble U OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(EeCcCHOHATIBLHBIE
TEMBI.

MarepunanbHoe obecniedeHue:

PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).

TexHuueckue cpeiacrBa OOYYEHHs: KOMIIBIOTED C  JIMLEH3MOHHBIM  IMPOrPaMMHBIM

obecneueHUEM U MYJbTUMEINA ITPOCKTOP.

1.

3ananns:
3anucars CIH® u CKH® nns cnenyromiei GyHKIMH, 3a1aHHON TaOIMYHO:

X1

X2

X3

1, X2, X3)

f(x

2.

Jlna dynkuuu, 3aganHoi Tabnuuei nctuaHocty, Haitu MJIH® metonom Kaaitna:

X1

X2

X3

X4

f(X]_




exex | | [ [ L[] ]]]]

Teopernuyeckunit MmaTepuaJ

Metox KBaiiHa OTHOCHTCS K YHCITy TAKMX METOJJOB MUHUMU3AIMH (PYHKUIUH anreOpsl JIOTHKY,
KOTOPBIC MO3BOJISAIOT npeacTaBisaTh GpyHkiuu B JIHO mmm KH® ¢ MUHUMAaNbHBIM YUCIIOM YICHOB H
MUHUMAJIbHBIM YHCIOM OyKB B WiIE€HaXx. ODTOT METOJ COJEPKUT JBa d3Tama IpeodpazoBaHUs
BbIpaXEHUS (YHKIUHU: HA TMEPBOM OTale OCYIIECTBISETCS MEpPexo] OT KaHOHUYECKOH (opmbl
(CAH® wmun CKH®) x Tak Ha3bIBaeMO# cokpaujenHnoil ¢hopme, Ha BTOPOM 3Talle — IMEPEXOJ OT
COKpaIeHHOH (OPMBI JIOTHYECKOTO BBIPAKECHUS K MUHUMATLHOU opMme.

IepBolii 3Tan (mojydeHue cokpaumieHHoii ¢opmbl). I[lycte 3amannas ¢yskuus f
npenacrasieHa B CJIHO.

Ilepexom K COKpamieHHON ¢opMe OCHOBaH Ha IOCIEIOBATEILHOM MPUMEHEHUH JIBYX
OIIEpALMN: onepayuu CKIeusanus 1 onepayuu no210ujeHusl.

J171s1 BBITIOJIHEHMS ONIEPALIMHU CKJIEUBAHUS BBISBIISIIOTCS B BBIPAXKEHUU MAPhI WICHOB BUJA »-X U
®-X, PA3IMYAOIINXCS JMIIb TeM, YTO OJUH M3 apryMEHTOB B OJHOM M3 YICHOB IpPEACTaBICH 0€3
UHBEpPCUM, B JpyroM — C HUHBEpCHEH. 3aTeM NpOBOAMUTCA CKJIEHBAaHME TaKUX Iap
YJICHOB: @ - wi-}:w.(xvi):w, U pe3yJbTaThl CKJICHBAHUS  BBOJSATCS B BbIpaKCHHE (YHKIIMH B
KauecTBE JOMOJHUTEIbHBIX WIEHOB. [lanee npoBoauTcs onepauus noriomeHus. OHa OCHOBaHa Ha
PaBeHCTBE wvw-z=w-(1vz)=e (WIEH o moriomaer wieH ®Z). [Ipu npoBeneHnn 310l oneparyu

W3 JIOTUYECKOTO BBIPAKEHUS BBIUEPKUBAIOTCS BCE WICHBI, MOTJIONIAEMBIE YJE€HAMHU, KOTOPHIC
BBEJ/ICHBI B PE3YJIbTaTE MPOBECHUS ONEPAIlU CKJICUBAHMUSL.

Omneparuu CKJICMBAHUS M TOTJIOMIEHUS MPOBOISTCS MOCIEAOBATEIIBHO O TE€X IMOP, MOKA HUX
BBIITOJIHEHHE OKa3bIBAETCS BO3MOKHBIM.

[TokaxkeM BBIMOJHEHHE STUX OIEpalMii MPUMEHUTENbHO K (YHKIMHU, 33JaHHOW Talnuien
HCTHHHOCTH.

X1
X2
X3
f(x
1, X2, X3)

3anuceiBaeM CAH® pynkumu
f (le X2 Xs): X Xo X3 VX X X3 VX X X VX X Xy VX X XK
HOHapHBIM CpaBHCHHUEM YJICHOB (Ka)KI[OFO N3 Y4YJICHOB CO BCEMU HOCHCI[YIOIHI/IMI/I) BBISABIISIEM
CKJICUBArOMIMECA mapbl 4YJICHOB:
IIEPBBIi U YETBEPTHIH WICHBI (PE3y/IbTaT CKICUBAHUS x,x, );

BTOPOM M TPETHH YIeHHI (Pe3yNIbTaT CKICHBAHUS X X, );

BTOPOH ¥ YETBEPTHIH UNIeHb! (PE3yIbTaT CKIEUBAHUS X X, );

TPETUiA U NATHIA iIEHBI (PE3YIbTaT CKICUBAHUS xx,);

YeTBEPTHIN W MATHII 4ICHBI (PE3yIbTaT CKICUBAHUS xx, ).

YsteH x,x, MOIJIOMIAET T€ YWIEHBI KCXOIHOIO BBIPAXKEHHSI, KOTOPBIE COIEPKAT x, X, , T. €. EPBBIH
Y YETBEPTHIA. DTH YIECHBI BBIYEPKUBAIOTCA. UIIEH x x, TOTJIOUIAET BTOPOW M TPETHH, & YWIEH xx,—

MIATBIN YI€H UCXOJTHOIO BBIPpAXKCHUS.



[MoxydaeM clieayrolee BhIpaKeHHE:
f(Xl,Xz,X3)=X2X3vX1X2vX1X3\/X1X3vX1X2-
HOBTOpHeM oncpanrn CKJICHUBAHUA W IMOTTIOLICHUS. 3;[er CKJICUBACTCA JIMIIb IIapa 4YJICHOB
XX, 1 xx, (CKICHBAaHHE Iapbl WIEHOB xx, M xx, NPHBOJUT K TOMY K€ PE3yNlbTaTy), pPe3yibTaT

CKJICIBaAHHS X1 MOTJIOMIACT BTOPOM, TPETHM, YSTBEPTHIA U MATHIA YWICHBI BRIPAYKCHUS.

JlanpHelIee IPOBECHNUE ONepaliii CKIICUBAHUS U TOTJIOIICHUS OKAa3bIBACTCS HEBO3MOYKHBIM,
cokpareHHasi (opMa BBIpRKCHHS 3aqaHHOW (QyHKIWH (B JAHHOM INPUMEpPE OHA COBIMATAET C
MHHHMAIIBHOR GOPMOM): £ (X, X,, X, )= X, X; V' X, -

YneHsl cokpalieHHOH (HopMBI (B pACCMOTPEHHOM HMPHMEPE TAKMMU WIEHAMHU CITYXKarT x,x, M X1)

Ha3bIBAIOTCS NPOCMbIMU UMNIUKAHMAMY QYHKITIH.

Kak BuguMm, MmosiydeHO BBIpaKEHHE CYIIECTBEHHO Ooisiee mpoctoe 1o cpaBHeHumio ¢ CJ/IHD
GbyHKIMN.

Bropoii 3Tan (mosxyyenne MUHUMAIbHOM (popmbl). CokpaiieHHast popmMa MOXKET COJepKaTh
JUIIHUE YJIEHBI, UCKIIOYCHUE KOTOPBIX M3 BBIpAXKEHUA (DYHKIIMU HE TMOBIMUSIET HA 3HAYCHUE
GbyHKIHN.

Takum oOpa3zom, nanbHelmiee yOpPOIIEHUWE JIOTHUYECKOTO  BBIPAXKEHHUS  JOCTUTAETCS
HCKJIFOYEHUEM U3 BBIPAKEHUS JTUIIHUX YWICHOB. B 3TOM U 3aKito4aeTcs coepKaHue BTOPOro 3Tarma
MuHMMHU3auud. [lokakeM 53TOT 3Tanl MHMHMMHU3AlLMU JIOTUYECKOI'O BBIPAKEHUS HA IpUMEpPE
MOCTPOCHUS JIOTMUECKOTO yCTpoiicTBa ansi  (PyHKUMH, 3aaHHOM clefyromeld Tabnuien
HWCTUHHOCTH.

X1

X2

X3

X4
f(x,

X2, X3, X4)

Cosepriennas JJH® nannoit GpyHkmu

f(xv X5 X3, X4): X X5 X Xy VX X5 XXy VX X Xy Xy VK X X Xy VX XK X Xy VX X KX,
JInist ToTydeHust COKpameHHONH (GOpPMBI MPOBOJAUM OIEPaIlMH CKICHBAHUS W IOTJIONICHUsS. B
pe3yIbTaTe UMEEM:

£ (X0y Xps Xgy Xy ) = X Xo Xg V Xq Xo Xy V Xq Xg Xy V Xy Xg X V Xy Xy X -

[TomyyeHHOe BbIpa)KEHUE MpPEACTaBIsAET CO0OM COKpalleHHYyI0 (QOpMYy JIOTHUECKOTO
BBIpQ)XEHUS 33JJaHHOM (YHKLUU, a YJIeHBl ero — npocmoule umnaukaumol GyHkmun. Ilepexon ot
COKpaIeHHOH (OpMbI K MUHMMAJIbHON OCYILECTBISETCS C MOMOUIBIO UMAIUKAHMHOU MAMPUYbl,
MIPUBEJICHHON HUXKE.

B cronbupl ummuinkaHTHOM Matpuibl BruchiBaioTcs wieHbl CJIH® 3amanHol (yHKIUH, B
CTPOKH — TMPOCTbIE MMIUIMKAHTBI (YHKIUH, T. €. WIEHbl COKpAIIEeHHOH (hOPMBI JIOTMYECKOTO
BBIPKEHUS (PYHKIIUH.

Otmeuarotes (Harpumep, Kpectukamu) ctoi0usl wieHoB CAH®, moriomaeMsix OTAEIbHBIMU
IIPOCTBIMHA UMIUIMKAHTaMH.

Unenwt CAH®
IIpocteie —— —

Xy X5 X3 X X5 Xg Xy Xo X3 XX, X3 X X1 X5 X3 X1 XaX3

UMIIIIMKAHTHI




%X, Xy X X

X, X, X, X X

X X3 %, X X

X, X5 X, X X

X X5 Xg X X

B Tabmuiue npocras UMILIMKAHTA x x,x, MOTTOMIAET YWIEHBL X X, X,X, s X X,XX,» 1 B IIEPBOM U

BO BTOPOM CTOJIOIIaX TEPBOW CTPOKH IOCTABIEHBI KPECTHUKH; BTOpas HMMIUIMKAHTA IOTJIOLIAET
nepBblid 1 Tpetuid wieHsl C/IH®, u noctaBieHbl KPECTUKHU B IEPBOM M TPETHEM CTOJIOLIAX BTOPOU
CTPOKH U T. JI. IMIIJIMKaHTBI, KOTOPbIE HE MOTYT OBITh JUIIHUMH U, CJI€0BATEIbHO, HE MOTYT OBIThH
HCKJIFOUEHBl U3 COKpAILEHHON ()OPMBI, COCTABISIOT sA0po. Bxoxdume B AP0 MMIUIMKAHTHI JIETKO
OIIPENIeNIAIOTCS 110 UMIUIMKAHTHON MaTpuie. [t Kax 101l U3 HUX UMeeTcsl XOTs Obl OMH CTOJIOEL,
IIEPEKPBIBAEMBIN TOJIBKO JAHHON MMIUIMKAHTOM.

B paccmarprBaeMoOM HpuMepe SO COCTABISIOT MMILIMKAHTBI X, X,X, M X X,X, (TOJBKO MMH

MEPEKPHIBAIOTCS BTOPOM M IIECTOM CTOJOLBI MaTpullbl). VICKItoueHHe W3 COKpalleHHOM (OpMBI
OJIHOBPEMEHHO BCEX MMILJIMKAHT, HE BXOSUIUX B SIAPO, HEBO3MOXKHO, TaK KaK UCKIIFOUEHHUE OJTHOMN
13 UMIUITMKAHT MOKET MPEBPATUTh APYTYIO YK€ B HEIUIIHHUM YJICH.

Jlyig mony4eHuss MUHUMaJIbHOM (OPMBI JOCTATOYHO BHIOPATh U3 MMIUIMKAHT, HE BXOJSIIMX B
SJIp0, TaKO€ MMHMMAJIBHOE UX YHMCJIO C MUHHUMAJbHBIM KOJIMYECTBOM OYKB B Ka)JOH M3 ITHX
UMIUIMKAHT, KOTOPOE OOECIEeUYUT IEPEKPBITUE BCEX CTOJOLIOB HMIUIMKAHTHOW MAaTpULbl, HE
MEPEeKPBITBIX WIEHAMH siapa. B paccmarpuBaeMoM mpuMepe HEOOXOIMMO HMMIUTUKAHTAMHU, HE
BXOJALIMMHU B SIpO, NMEPEKPBITh TPETHH M YETBEPTHIM CTOJOLBI MaTpULIBl. JTO MOXKET OBITh
JOCTUTHYTO Pa3IMYHBIMHU CIIOCO0AMHU, HO TaK Kak HEOOXOAMMO BBHIOMpATh MUHUMAIBHOE YHCIIO
VMIUIMKAHT, TO, O4E€BUIHO, JJIs IIEPEKPBITHS STUX CTOJIOLOB CIEMYET BHIOPATh UMIUIMKAHTY X X, X, -
Munumanvnas  Ou3vionkmueHnas — Hopmanvhas — ¢opma  (MJH®) 3agaHHOM  (GYHKUUHU
f(X1'X2!X3’X4):ZX72X73VZX3X74VX1X2X3'

Ilopsinok BbINOJHEHHS padOThI:

1. Pemuth 3aganus B TETpaau.

2. Ilonmyuuts y mpenojaaBatess 3aJaHUs Ul CaMOCTOSTENbHOW pabOThl M pPEUIMTh UX B
TETpau.

dopma npeacraBjIeHUs pe3yabTara:

[IpencraBuTh BBHINOJHEHHBIE 3aJaHUS B TETPaI ISl IPAKTHUECKUX PabOT MpenoaBaTeio.

Kpurepun onenku:

«5» - llpakTHueckoe 3aHATHE BBIIOJIHEHA TIOJHOCTBIO, 3aJaud pEIIEHbl BEPHO,
TEOPETUYECKHUI MaTepuall 3alyucal B TE€TPajb, CTYJEHT OTBEYaeT Ha BCE BOMPOCHI MpenoaaBaTess
0 TeMe pabOoTHI.

«» - Ilpaktnueckoe 3aHsATHe BbloNHeHa Ha 80%-90%, 3amaun pemieHbl BEPHO WM C
HEOOJIBIIMMH HEeJ0YeTaMH, TEOPETUYECKUI MaTephall 3alucaH B TeTpajb, CTYJIEHT OTBEYaeT Ha
BOIPOCHI MIPETI0aBaTENs O TeME PabOTHI.

«3» - IlpakTuueckoe 3aHATHE BbIMONHEHa Ha 70% u Oojee, TEOPETUUYECKUN MaTepHai
3alMcaH B TETPa/ab HE B MOJHOM 00beMe, CTYICHT OTBEYAET HE Ha BCE BOMPOCHI MpernoaBaTesis 1o
TeMe paboTEhI.

«2» - IIpakTrueckoe 3aHsATHE BhINONIHEHA MeHe 70%.



Tema 1.2. ByneBbl GyHKIUH

IIpakTnueckoe 3ansaTue Ne 4 Ilposepka O0yJieBoii pyHKIMH HA IPUHAJIEKHOCTD K
kjaaccam TO, T1, S, L, M. Ilo1HOTa MHO:KECTB

Leab paéoTbl: popMuUpoOBaHUE YMEHUN ONPEAENATh MPUHAAIEKHOCTD JOTMUECKUX (QYHKIUI

K ximaccam Tg, T1, S, L, M.

Bbinosinus padory, Bel Oyaere:

ymemn:
[TpuMeHSTH JTOTHYECKUE Onepanuu, GOPMYIIbl JOTHKH, 3aKOHBI aIreOpbl JIOTUKH.
®opMyIMpoBaTh 3a/la4M JOIMUYECKOI0 XapaKTepa U MPUMEHATh CPEICTBA MAaTEMaTHUECKON
JIOTUKH JUI UX PELICHHUS.
aHAJIM3UPOBATh 33]a4y U/WIHM IPOOJIEMY U BBIIEIATh €€ COCTaBHbIE YaCTH;
3onpeaensaTh Talbl peIieHs 3a/1a4H;
COCTAaBJIATH IJIaH JCHCTBHUS;
YUUTBIBATh BPEMEHHbIE OTPAHUYEHUS U CPOKU IIPU PELICHUH NMPO(eCcCHOHANBHBIX 3a/1a4;
BJIJICTh aKTyaJbHBIMU METOZaMHU paboThl B MPO(ECCHOHAIBLHON M CMEXKHBIX chepax;).
OINpEENATh 33Ja41 [TOMCKa UHPOPMALUH;
OTIpeNeNiaTh He0OX0IMMbIE HICTOYHUKY HH(OpMaIuy;
IUTAHUPOBATh MPOIECC TIOUCKA; CTPYKTYPUPOBATH MOIy4aeMyto HH(POPMAIIHIO;
BBIJICJIATh HanOoJiee 3HaYMMOe B IepeyHe HHPOpMalLnu;
OLIEHUBATh MIPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IIOUCKA;
B3aMMO/JICIICTBOBATh C KOJUIETaMM, PYKOBOJICTBOM, KIMEHTaMHU B X0J€ NpoQecCuoHaIbHON
JesTeNbHOCTH
OPUMEHATh TEXHUKM U TpuemMbl IPQPEKTUBHOrO OOIIeHUs B HpodecCuoHaTbHON
NEeSITEIbHOCTH
MOHMMATh OOIIMH CMBICT YETKO IPOM3HECEHHBIX BBICKA3bIBAaHUI Ha W3BECTHBIE TEMBI
(nmpogeccroHanbHble M OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(ecCHOHATBLHBIE
TEMBI.

MarepunanbHoe obecniedeHue:

PaznaTounblif MaTepual (KapTOYKHU C 3aJJaHUSIMHU).

TexHuueckue cpeiacrBa OOYYEHHs: KOMIIBIOTED C  JIMLEH3MOHHBIM  IMPOrPaMMHBIM

obecneueHUEM U MYJbTUMEINA ITPOCKTOP.

3aganus:

1. 3anomHuTE HEMOCTArOIIME CTONOIBI B TaOIHIIAX MPOBEPKU MPUHAAIEKHOCTH K Kllaccam
s cuctem & gy 4

a). {—>,@}
To T, S M L
N - -
@ - +
{~.&} -
0). (-1}
To T, S M L
N - -
1 - +




(&8 | | | | -]
2. OmpenenuTe MPUHAIICKHOCTh JIOTHYSCKUX (DYHKIMH K MATH 3aMKHYTBIM Kiaccam. OTBEThI
BHECHUTE B TAOJIHILY.

F(A,B) | A0011 To T M |S L
B 0101 Hazanue
O (A, B) 0000 KoncranTa Hyst
A&B 0001 Konsroskimusg
AVB JIM3BIOHKIIHS
A®B CymmMma XKerankuna
AlB Crpenka I[Tupca
AIB MTpux eddepa
A~B DKBUBAJICHTHOCTh

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. Pemnth 3a1aHus B TETPAIN.

2. Ionyuuts y mperopaBatess 3afaHUs A CAMOCTOSITENbHOM pabOThl M PEHINTh UX B
TeTpau.

®opma npeacTaBJieHus pe3yabTaTa:

[IpencTaBuTh BHIMOTHCHHBIE 33IaHUS B TETPAIU JIJISl IPAKTHYSCKHUX padOT MPEroaaBaTelio.

Kpurtepuu ouenku:

«5» - llpakTHueckoe 3aHSATHE BBIIOJIHEHA IIOJHOCTBIO, 3aJaud pELIEHbl BEPHO,
TEOPETUYECKHI MaTepuall 3allucaH B TeTPalb, CTYACHT OTBEYAET Ha BCE BOMPOCHI MPENOAaBaTeis
10 TeMe pabOoThI.

«4» - llpaktnueckoe 3aHsTHE BbloNHEeHAa Ha 80%-90%, 3amaunM pelIeHbl BEPHO WM C
HEOOJIBIIMMH HeJ0YeTaMM, TEOPETUYECKUI MaTepuall 3allucaH B TeTpajb, CTYJIEHT OTBEYaeT Ha
BOIIPOCHI MIpernojaBaTess o TeMe padoThl.

«3» - IlpakTuueckoe 3aHsTHE BbIONHEHAa Ha 70% wu Oojee, TeOpeTUUECKH Marepual
3aMMcaH B TETPaJb HE B MOJHOM 00bEME, CTYICHT OTBEYAET HE HAa BCE BOMPOCHI MpernoaBaTes 1o
TeMe paboTHI.

«2» - IIpakTHueckoe 3aHsATHE BhIONHEHa MeHe 70%.



Tema 2.1. OcHOBBI TEOPHH MHOKECTB

IpakTuyeckoe 3anaTHe Ne 5 MHOKeCcTBA U OCHOBHBIE ONlePAIIUN HAl HUMH.
I'paduueckoe n3o0pakeHne MHOKECTB HA JUarpammax Jiijiepa-Benna.

Heab padoTbl: GopMHUpOBaHKHE YMEHHM BBIOIHATH ONEPAIMK HAJl MHOKECTBAMH.
Bbinosinus padory, Bel Oyaere:
ymemy:

- IlpumeHATh JTOruYecKue onepaunu, GopMyIIbl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
-  @opMynupoBaTh 3a/1a4d JOTMYECKOIO XapakTepa U MPUMEHATh CPEICTBA MAaTeMaTU4YECKON

JIOTUKHU IJId UX PCHICHU.

- aHATM3UPOBATh 33]a4y W/WIH MPOOJIEMY U BBIICIATH €€ COCTaBHBIC YaCTH;

- 3onpeAesaTh dTalbl peIeHHs 3a/1a4H;

- COCTaBJIATH IUIAH JEHCTBUS;

- YYMTBHIBaTh BPEMEHHBIE OTPAaHUYEHUS U CPOKHU P peIIeHUH NMPpo(hecCHOHAIBHBIX 3a/1a4;
- BJIaJICTh aKTYaJbHBIMH METOJaMH PaOOThI B MPO(ECCHOHATBHOM U CMEXKHBIX cepax;).
- ONpeAeNATh 33a4M [MOMCKa HHPOpMALUH;

- OIpEeneNsaTh HEOOXOIUMbBIE HCTOYHUKH HH(OPMAIIHH;

- IUIAaHUPOBATH MPOIIECC TOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALHUIO;

- BBIICNATH HaNOOJIEe 3HAYNMOE B TIepevHe HHPOpMaInH;

- OLICHMBATh [IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB ITIOUCKA;

- B3aUMOJICMCTBOBATh C KOJUIETaMHU, PYKOBOJCTBOM, KJIMEHTAaMH B X0J€ NpoQecCuOoHaIbHON

ACATCIIBHOCTH

- TOPUMEHATh TEXHUKM U TmpueMbl 3(P(EeKTUBHOrO o0OmeHuss B MNpodecCHOHATbHON

ACATCIIBHOCTHU

- IIOHUMAaThb O6HIPII71 CMBICJI YCTKO IMPOU3HECCHHBIX BBICKQ3BIBAHMM Ha W3BECTHBIC TEMBI

(nmpogeccroHanbHble U OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MpOodecCHOHANbHbIE
TEMBI.

MarepuanbHoe o0ecnieyeHue:

PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).

TexHuueckue cpeiacrBa OOY4YEHHs: KOMIIBIOTED C  JIMLEH3MOHHBIM  IMPOrPaMMHBIM

obecneueHUEM U MYJbTUMEINA ITPOCKTOP.

1.

3aganuqa:
IMycte mansl  MuoxkectBa A={-3;-2;-1;0;1;2;3;7}, B={5;3;2;1;0;-2;-3}, C={-4;-3;-2;-

1;0;1;2;3;4}. Haiimute MHOKeCTBa AUB, ANB, AUC, BUC A\B, B\A.

2.

3.

JloKaxuTe Cleyromme TOKIAECTBA: @) (X NY)uZ=(X uZ)n(YuZ); 0) (X\Y)uz =(X\Y)A(Y\Z)-
a) JICBas 4aCThb paBCHCTBA ImpaBasd 4aCTb PaBCHCTBA

f' NG _? ’ f' i» ."7-:?, ’

z/ \ Z/

0) neBas 4aCTh paBEHCTBA

HYCTB N- MHOKECTBO HaTypaJIbHBIX YUCCII, Z- MHOECTBO OCJIBIX YHUCCII, 4 MHOXXCCTBA A, B, n

C onpenenensl B 3ananuu 1. Haiinute AON, AnN, ZUC, (AnB)NN, A\Z.



4, HyCTb A — MHOXECTBO napanjejorpaMmmoB, B — MHOX€ECTBO OpsIMOYT OJIbHUKOB, C —
MHOXECTBO poMOOB, D — MHOXECTBO KBaApaToB. 3alHIIATE pE3yibTaT OIEpaIlUid:
ANnB, BNnC, AuBUCuUD.

5.  YKaxuTe MyCThle MHOXKECTBA CPEI CIEAYIOLIUX: a) MHOXKECTBO LIEJBbIX KOpHEH ypaBHEHHS
x? —16 =0; 0) MHOKECTBO ILIEJIBIX KOPHEH ypaBHEHHUS x> +16=0.
6. 300pa3ute ¢ momoIieio quarpamm Diiniepa- Benna muoxectBa 4, B, C, ecnu: a) AcB,BcC;
0) AcB, BcC, A\B=@;B) AUB, BNC, AcB;T) AnB#J, ANC#QJ, BNC#J, ANBNC=J.
7. JlaHBl MHOKECTBA A={xeR[x*+4=y} B={xeR[x+y?<9}, C={xeR|x+2<y}. Haiinure
AuUB, AnB, AuC, AnC, BNC, A\C,B\A.
8. M3 mmudp 1,2,3,4,5 cocraBbTe Bce ABy3HAYHBbIC uynciia. Kak cBs3aHO MOTy4YHBIIIEECsS MHOKECTBO
C JIEKapTOBBIM NPOU3BEACHUEM Ax A, A={,2345}.

IMopsiiok BbINOJTHEHHS PA0OTHI:

1. PemuTh 3a1aHus B TETpaIu.

2. Tonmyunts y mperomaBarens 3aJaHUs IS CaMOCTOSTECILHON pa0OThl M PEIIUTh UX B
TETpaju.

dopma npeacTaBJieHus pe3yabTarTa:

[IpencTaBuTh BHIMOTHEHHBIE 33/1aHUS B TETPAIU 7151 IPAKTHUECKUX pabOT MPernoaaBaTesio.

Kputepun ouenku:

«5» - llpakTHueckoe 3aHSATHE BBIIOJIHEHA TIOJHOCTBIO, 3aJaud pELIEHbl BEPHO,
TEOPETUYECKHUI MaTepuall 3alyucal B TETPajJb, CTYJEHT OTBEYaET Ha BCE BOMPOCHI IPENOAaBaTes
0 TeMe padOoThI.

«» - Ilpaktnueckoe 3aHsATHe BbloNHEHa Ha 80%-90%, 3amaun pelieHbl BEpHO WIH C
HEOOJIBIIMMH HEOYETaMH, TEOPETUUYECKUI MaTepuan 3alucaH B TeTpajb, CTYJCHT OTBEYaeT Ha
BOIPOCHI MPETOAaBaTENs O TeME PadOTHI.

«3» - IlpakTuueckoe 3aHsTHE BbIMONHEHA Ha 70% wu Oojee, TEOPETUUECKHI MaTepHal
3aMMcaH B TETPaJb HE B MOJIHOM 00bEME, CTYIGHT OTBEYAET HE Ha BCE BOMPOCHI MTPenoaBaTelis 1o
TeMe paboTHI.

«2» - IIpakTHueckoe 3aHsATHE BhIONHEHa MeHe 70%.



Tema 2.1. OcHOBBI TEOPHH MHOKECTB

IIpakTyeckoe 3ansaTue Ne 6 Ucciienopanmne cBoiicTB OMHAPHBIX OTHOLLICHU I

Hean padotbi: HayunThes pemars 3aa4u Ha UCCIEA0BaHUE CBOMCTB OMHAPHBIX OTHOIICHUH
Beinosinus patdory, Bel Oyaere:
ymemn:
- IlpumeHATh JTOruyYecKue onepaunnu, GopMyIibl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
- @opMynupoBaTh 3aJa4M JIOTHYECKOTO XapakTepa M INPUMEHATh CPeCTBA MaTeMaTHYeCKOH
JIOTHKH JUISl UX PELLEHMS.
- aHATM3UPOBATh 33Ja4y U/WIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIEC YaCTH;
- 3onpeaensaTh dTalbl peIeHHs 3a/1a4H;
- COCTaBJIATH IJIaH JACHUCTBUS;
- YYHUTBHIBaTh BPEMEHHBIC OTPAHUYCHUS M CPOKU IPHU pEIIeHUH NMPpo(hecCHOHANBHBIX 3a/1a4;
- BIAJETh aKTYAJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCUOHATIBHON M CMEXKHBIX chepax;).
- ONpeAeNnATh 33Ja4M [MOMCKa HHPOpMALUH;
- OIpenelNsATh HEOOXOIUMbIE HCTOYHUKHU HH(OPMAIIUH;
- IUIAHUPOBATH IPOILIECC MOUCKA; CTPYKTYPUPOBATh M0JIy4aeMyl0 HHPOPMALIUIO;
- BBIIENATH Haubosiee 3Ha4uMoe B IiepeuHe HH(pOpMaLuy;
- OLEHMBATh IPAKTUYECKYIO 3HAUHMOCTh PE3yJIbTaTOB IIOUCKA;
- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMH B XOJ€ Mpo(hecCHOHAIbHOMI
NS TEIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dexTuBHOr0 o0O0meHuss B NpodhecCHOoHATBHOM
JeSITeIbHOCTH
- TOHUMaTh OOMIMH CMBICI YETKO IPOU3HECEHHBIX BBICKA3bIBAHMNA Ha H3BECTHBIE TEMbI
(mpoceccronanbHble M OBITOBBIE), MOHMMAaTh TEKCThl Ha 0a30Bble MPO(ecCHOHAIbHBIE
TEMBI.
CBOWCTB OMHAPHBIX OTHOIIECHUH.
MarepunanbHoe obecnedeHue:
Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).
TexHuueckue cpeactBa OOydeHHS: KOMIBIOTED C JIMLEH3MOHHBIM  IPOrPaMMHBIM
o0ecrnieueHrneM U MyJIbTHMEINa IIPOEKTOP.
3aganus:
3agaya 1. Onpenenute cBONCTBA CIEAYIOINX OTHOIIEHUI:
1. «apsiMasi X mepeceKaeT MpsIMyro y» (Ha MHOKECTBE MPSIMbIX)
2. «gucio X 0oJbIle Ynca y Ha 2» (Ha MHOXKECTBE HaTypaIbHbBIX YHCEIN)
3. «4MCIO0 X ASTUTCSA HA YUCIIO Y 0€3 ocTaTKay (Ha MHOXKECTBE HaTypaJIbHBIX YHCEN)
4. «x - cecTpa y» (Ha MHOXKECTBE JIFOJICH).
3apaua 2. [IpoBeputsh, SABISETCA M OTHOUIEHUEM SKBHBAJIEHTHOCTH HAa MHOXECTBE BCEX
MPSIMBIX Ha MJIOCKOCTU OTHOIIEHUE «HENEPECEKAOIMINXCS IPSIMbIX».
3apaua 3. Haiitu obOnacTe ompesnenenus, 00acTh 3Ha4eHW OoTHomieHus P. SBmsiercs nmu
oTHoleHue P pediekCUBHBIM, CAMMETPUYHBIM, AaHTUCUMMETPUYHBIM, TPAH3UTHBHBIM.
3agaua 4. Jlano MHOxecTBO A={><><}A={><><}. 3anmcarb AEKapTOBOE
npousBereHne AXAAXA. 3anate 2 O6unapubix otHomieHMs R1R1 u R2R2, mMomHOCTE KOTOPBIX
paBHa 3 u 4 cooTrBercTBeHHO. HaiinuTe COOTBETCTBYIOIIME 3aMbIKaHUS OOOMX OTHOILEHHH.
N300pa3ute opueHTHpOBaHHBIE Tpadbl U 3anummTe Marpunbl st otHomeHnnd R1IR1 u R2R2 u



COOTBETCTBYIOMIUX 3amblkanuii. Beraumcnaure R—11R1-1, R—12R2—1, R2-R1R2-R1. H3006pa3ure
COOTBETCTBYIOIINE OPUEHTHUPOBAHHBIC TPa(bl U 3aMUIITUTE COOTBETCTBYIOIINE MATPHIIBI.

3agaua 5. Otnomenre RR Ha muokectse X={a,b,c,d}X={a,b,c,d} 3agano marpureii.

Kakogsl cBoiicTBa oTHomenus: RR? Kak Beirmsiiar marpunsl otHomenuit R—1R—1, R-RR-R?

Bagaua 6. Jlano wmuoxectBo A={1,2,3,45}A={1,2,3,4,5} u OuHapHOE OTHOIICHUE
RcAxXARCAXA:

[TpoBeputs, sBisercs a1 RR oTHomeHueM 3KBHUBaleHTHOCTH. J[00aBUTh MHHMMAJIBHOE
BO3MOJKHOE YHCIIO Tap, 4ToObl RR ctano otHomeHnuem sxBuBanieHTHOCTH. Halitn pazouenue PP.

3anaua 7. [lokazats, 4TO 1J1s1 TFOOBIX OMHAPHBIX OTHOLIECHUIN

(P1oP2)—1=P—120P-11

3agaua 8. JlokazaTh HMCTUHHOCTH CIIEAYIONIEro yTBepxkaeHus: ecniu PP um SS —
aHTucuMMeTpuuHbl, TO PNSPNS — anTHCcMMMeTpHryHO.

Bagaya 9. Jlns 3amanneix Ha MHOKectBe A={1,2,3,4,5}A={1,2,3,4,5} OuHapHBIX
OTHOIIICHUH pp U TT:

a) 3amucaTh MaTPUIIBI ¥ IIOCTPOUTH TPaPUKH;

0) HaliTH KOMIIO3ULIUIO POTPOT,;

B) HCCIEIOBaTh CBOWCTBA OTHOIIEHUH pp, TT U potpet (pedIECKCUBHOCTD,
uppedIeKCUBHOCTD, CHMMETPUYHOCTh, aHTUCUMMETPUYHOCTD, TPAH3UTHUBHOCTB ).

3apaua 10. Ha mHOXecTBe BeniecTBeHHBIX uncell RR 3amano OmHapHOe oTHOIIEHHE apbapb
oa2+a=h2+bea2+a=b2+b. Jlokaxkute, Yr0o pp — OTHOLICHHE OSKBHUBAICHTHOCTH. CKOIBKO
JJICMEHTOB B KJIaCCE YKBHBAJICHTHOCTH?

3agaya 11. JIng OuHApHOrO OTHOWIEHUS PP MEXKAY DOIEMEHTAMH MHOXECTB
A={1,2,3,4,5}A={1,2,3,4,5}, B={{1}.{1,2}{2,5},{3}}B={{1}.{1,2}.{2,5}.{3}},
apXeagXapXeagX naiinure odaacts onpeneneHust DpDp u obnacts 3Hauenuii RpRp?

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. Pemuth 3a1anus B TETpaau.

2. Tonmyunts y mpernomaBarens 3aJaHUs Ui CaMOCTOSTEILHON pa0OThl M PENIUTh WX B
TeTpaju.

dopma npeacTaBJieHus pe3yJbTarTa:

[IpencTaBuTh BHIMOTHEHHBIE 33JaHUS B TETPAIU AJISl IPAKTHUECKUX paboT MpernoaaBaTesio.

Kpurepun onenkn:

«5» - llpakTHueckoe 3aHATHE BBITOJIHCHA TIOJHOCTBIO, 33a4d PEIICHBI BEPHO,
TEOPETUYCCKUI MaTepuall 3alicaH B TETPajh, CTYJCHT OTBEYAET Ha BCE BOMPOCHI MPEIO aBaTEIIs
1o TeMe padOoTHI.

«4» - Ilpaktnueckoe 3aHsTHE BbIONHEeHA Ha 80%-90%, 3amauM pelieHbl BEpHO WM C
HEOOJBIIMMH HETOUYETaMH, TEOPETUUYECKUI MaTepuan 3alicaH B TeTpadb, CTYACHT OTBEYaeT Ha
BOMPOCHI MIperoaBaTes Mo TeMe padoThI.

«3» - Ilpaktudeckoe 3aHsTHE BBIMONHEHA Ha 70% U Oojee, TEOPETUYECKHI MaTepHual
3alMcaH B TETPaJb HE B MOJIHOM 00BbEMe, CTYICHT OTBEYAET HE Ha BCE BOMPOCHI MperoaBaTes 1o
TeMe padoThI.

«2» - IIpakTrueckoe 3aHsATHE BhINONHEHA MeHe 70%.



Tema 2.1. OcHOBBI TEOPHH MHOKECTB

IIpakTyeckoe 3ansaTue Ne 7 Teopust oro0paxenuii u ajredpa moacTaHOBOK

Leas padorbi: HayunThcs pemaTs 3a1aun anreOpsl MOACTaHOBOK
Beinosinus patdory, Bel Oyaere:
ymemn:
- IlpumeHATh JTOruyYecKue onepaunnu, GopMyIibl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
- @opmMynupoBaTh 33Ja4M JIOTHYECKOIO XapakTepa U IPUMEHSTh CPEICTBA MAaTEeMAaTHYECKON
JIOTHKH JUISl UX PELLCHMSL.
- aHATM3UPOBATh 33Ja4y U/WIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIEC YaCTH;
- 3onpeaensaTh dTalbl peIeHHs 3a/1a4H;
- COCTaBJIATH IJIaH JACHUCTBUS;
- YYHUTBHIBaTh BPEMEHHBIC OTPAHUYCHUS M CPOKU IPHU pEIIeHUH NMPpo(hecCHOHANBHBIX 3a/1a4;
- BIAJETh aKTYAJIbHBIMH METOJIAaMH Pa0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeAeNnATh 33Ja4M [MOMCKa HHPOpMALUH;
- OIpenelNsATh HEOOXOIUMbIE HCTOYHUKHU HH(OPMAIIUH;
- IUIAHUPOBATH IPOILIECC MOUCKA; CTPYKTYPUPOBATh M0JIy4aeMyl0 HHPOPMALIUIO;
- BBIIENATH Haubosiee 3Ha4uMoe B IiepeuyHe HHPOpMaLIUY;
- OLEHMBATh IPAKTUYECKYIO 3HAUUMOCTh PE3yJbTaTOB MOUCKA;
- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMH B XOJ€ Mpo(hecCHOHAIbHOMI
NS TEIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dexTuBHOr0 o0O0meHuss B NpodhecCHOoHATBHOM
JeSITeIbHOCTH
- TOHUMAaTh OOMIMH CMBICI YETKO IPOM3HECEHHBIX BBICKA3bIBAHUN HA H3BECTHBIC TEMBI
(mpoceccronanbHble M OBITOBBIE), MOHMMAaTh TEKCThl Ha 0a30Bble MPO(ecCHOHAIbHBIE
TEMBI.
MarepunanbHoe obecnedeHue:
PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).
TexHunueckue cpeactBa OOydeHHS: KOMIBIOTED C JIMLEH3HMOHHBIM IPOrPaMMHBIM
o0ecrnieueHrneM U MyJIbTHMEINA IIPOEKTOP.
3aganus:

1. Ilycte A MHOXkecTBO HarypainbHbIX uyucell, A=N. PaccMmorpum onepanuroo “+” u
y Yp ) p pan
SBnsroTCs I OHU OUHAPHBIMU?

(13

Pemienwue: (5,7)—>12, 1. e. 5+7=12, 12eN. V3BecTHO, 4TO NP CIOKEHHU JIBYX
HaTypaJbHbBIX YHMCEN MOJyYUM HaTypallbHOE YMCIO, CIEI0BATEIbHO ONepanus

(1321

O6unapHas. Onepanus
A=N, T. k. 5-7=-2, a-2¢N.

He sBJsieTcsl OMHApHOM orepaleil Ha MHOXKECTBE

2. Paccmotrpum wmHOkectBO M={1,2,3}. CKOJIBKO Ha 5TOM MHOXXECTBE MOXHO 3aIaTh
OMEeKTUBHBIX QYHKIIUHA, OTOOpakaronux M B M.
Pemenne: 9To MHOKECTBO BCEX TOJICTAHOBOK TPETHETO MOPSIKA S3.

83:{
1 2 3)(1 2 3)(1 2 3\(1 2 3\)(1 2 3)(1 2 3

12 31123 2fl2 1 3/l2 3 113 2 1)(3 1 2}'



3. JlaHBI IBE MMOJCTAaHOBKU: G U Gy. [IpuBeMTE MOICTAHOBKU K KAHOHHMYECKOH 3aIUCH U
HaWauTe UX KOMIIO3UIIHIO G1°C72 U G2°071.

15432 12345
Gl = y 02 =
35241 25431
Pemrenre: Bropasi mojacTaHOBKa 3amucaHa B KaHOHHYECKOM BHJE, a IEpBas- HET.
ITosTomy B BepxHeii cTpoke 3amuineM yrcia ot 1 1o 5, a B HukHe#t o1(1l) = 3, 01(2)

12345
31425

Haiinem o©,°01. CHavana BeIMOMHSCTCS IepBas mozacrtaHoBka o1(l) = 3, a 3artem

12345
42351

=1, 61(3)=4, 01(4)=2, c1(5) = 5. Uraxk, o, =(

BTOpas G2(3)=4 u 1. 1. [lonyuum cnenyrouryo MaTpuly: o, 00, =(

AHanoru4Ho Haitnem 61°62: 62(1) = 2, a 61(2) = 1, u T. A. B urTore nonyuum

12345

# 0, 00;.
15243

o, 00, :(

123456
643125

4. HaitauTe 4ncno MHBEPCHM M Y€THOCTh MOJICTAHOBKH 0':(
Pemenue:
123456) , (123456 , (123456 s (123456 .
o= — — —> —
643125 641325 614325 164325

, (12345 6} . (12345 6) ] (1 2345 6] , [1 2345 ej .

—>
164235 162435 126435 126345
. (123456) , (123456) , (123456
123645 123465 123456/

[Honyunnu n=10, nostomy 8((5)2(-1)1021, T.€. TIOJICTAHOBKA Y€THAas.

3adauu 0na camocmoamenbHoz0 peuienusn

. 12 3 _4 _55 _ -99 o
Haitgure 617, 62, 61°02 M1 G2°Gy, 617, G2, G1, G2, HOPSAJOK, YACIIO UHBEPCHI U YETHOCTh
Ka)XJIOM U3 IMOJICTAHOBOK:

12345 12345 12345 12345
a)O'lz ,0-2: , d) 1: 10-2: !
213514 51234 213514 41253
12345 12345 12345 12345
b) o, = , O, = ; e)o, = , O, = ;
54321 54321 12543 32154
12345 12345 12345 12345
C)o, = , O, = ; )o, = , O, = ;
24153 12435 135214 54231

ITopsinok BbIMOJHEHHs padOThI:
1. Peminth 3a1aHus B TETPAIH.
2. Ilomyuynuth y mpenojaaBatess 3aJaHus Ul CaMOCTOSTENIbHOW pabOThl M PELIMTh UX B

TeTpaju.



®opma npeacTaBiaeHus pe3yJabTara:
Hpel[CTaBI/ITB BBITTIOJIHCHHBIC 3aJaHW B TCTpAaAU IJI MPAKTHICCKUX pa60T npenoaaBaTeiIto.

Kputepun onenku:

«5» - [IlpakTuyeckoe 3aHSTHE BBINOJHEHA TMOJHOCTHIO, 3aJaud pEHIeHbl BEPHO,
TEOPETUYECKHIl MaTepuall 3anucal B TETPajb, CTYJACHT OTBEYaeT Ha BCE BOMPOCHI MpPEroaaBaTess
10 TeMe pabOoTHI.

«» - Ilpaktnueckoe 3aHsATHE BblONHEHa Ha 80%-90%, 3amaun pemieHbl BEPHO WIH C
HEOOJBIIMMH HE0OUETaMH, TEOPETUYECKUN MaTepuan 3amucaH B TeTpalb, CTYACHT OTBEYaeT Ha
BOTIPOCHI MIPETIOaBATEIIS IO TEME PAOOTHI.

«3» - Ilpaktuueckoe 3aHATHE BbIMoNHEHa Ha 70% u Oojee, TEOPETUUYECKUH MaTepHal
3aMucaH B TETPaJb HE B MOJHOM 00BEME, CTYJCHT OTBEUACT HE Ha BCE BOMPOCHI MPEI01aBaTes Mo
TeMe paboTHI.

«2» - IlpakTueckoe 3aHsiTue BbllosHEHa MeHe 70%.



Tema 3.1. Ilpequkatsl

IpakTunyeckoe 3ansiTue Ne 8 Haxosknenune 06,1acTu onpeieieHusi 1 MICTHHHOCTH
npeaukarta. [locTpoeHne oTpUMIAHUI K NIPeNKATAM, COIEPKAIMM KBAHTOPHbIE ONepanuu

Heabp pa6oThi: GOpMUPOBAHUE YMEHHI ONMPEAEIATh JOTHYECKHE 3HAYCHUS BBICKA3bIBAHUM,
COJIEpIKaIINX MPEIUKATHI.
Beinosinus patdory, Bel Oyaere:

ymems.

- IIpumeHsTH JIOorMYecKue onepanuu, GOpMyJIbl JJIOTHKH, 3aKOHBI alreOphl JOTUKH.

- ®opmynupoBaTh 3a/a4d JIOTHYECKOTO XapaKTepa M MPUMEHATHh CPEeACTBA MaTeMaTHUYECKOU
JIOTUKH JIJIS UX PEIICHUS.

- aHAIM3UPOBATH 33729y U/WIIM IPOOJIEMY U BBIICTISATE €€ COCTaBHBIC YaCTH;

- 3ompenensaTh 3TaIlbl PEIICHUS 3a/1a4H;

- COCTaBJIATH IJIaH JACHUCTBUS,

- YYUTHIBATh BPEMEHHBIC OTPAHUYCHUS U CPOKHU TIPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4;

- BIIAJETh aKTyaJbHBIMH METOAaMHU PaOOTHI B IPOGECCHOHAIBHON M CMEKHBIX cepax;).

- ONpeaeNATh 3aJa4u MOMCKa HHPOpMAIINH;

- ONpeAeNATh HEOOXOIUMbIC HCTOYHUKH HH(POPMAIIHH;

- IUTAaHUPOBATH MPOILIECC IOUCKA; CTPYKTYPHUPOBATH MOIydaeMyto HH(pOpMaIHIo;

- BbLAENATH HauOoJiee 3HaUMMOeE B IIepeyHe HHpOopMalny;

- OIICHHMBAThH MMPAKTUICCKYIO 3HAUMMOCTH PE3YJIbTATOB ITOUCKA;

- B3aWMOJICKCTBOBATH C KOJIJIETaMH, PYKOBOACTBOM, KJIIMEHTAMHU B XO0J€ MPOPECCHOHATBHON
JIEATEIbHOCTH

- TMPUMCHATh TEXHUKU ¢ TpHEMbl J(P(EKTUBHOTO OOIICHUS B MPOPECCHOHATBHOU
JEATeIIbHOCTH

- TIOHMMAaTh OOIIUI CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUI HA H3BECTHBIE TEMBI
(mpodeccronanbHble M OBITOBBIE), MOHMMATh TEKCTHI Ha 0a30BbIe MPO(EecCHOHATBHBIC
TEMBI.

MarepuanbHoe o0ecnieyeHue:

Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).

Texnunueckue cpeactBa oOOydeHHs: KOMIBIOTED C JIMLEH3HMOHHBIM  IPOrPaMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOeKTOopP.

Teopernyeckunit marepuan:

B wncuncieHun BBICKa3bIBaHUI HET IPEAMETHBIX IEPEMEHHBIX, TO €CThb IIEPEMEHHBIX,
KOTOpBIE MOTYT IPUHUMATh HEJIOTMYEeCKHe 3HAa4YeHUs, HarpuMmep, 4ucioBble. s Toro ytoObl B
JIOTUYECKHE HCUUCICHHUS] MOTJIM OBbITh BKJIIOUEHBl HEJIOTHYECKHE KOHCTAHThI M II€pEMEHHBIE,
BBOJIUTCSI IOHSATUE MpEAUKaTA.

Omnpenenenne. N-MECTHBIM TIPETUKATOM HA MHOXECTBE X Ha3bIBACTCS '-MecTHas byHKIUSA
u3 MHO)KeCTBaX BO MHO>KECTBO "-'D 1

Alxy =" = 2"

ITpumepsr. 1. [Ipenukar Ha MHOJKECTBE <X = fL — OJJHOMECTHBIIA.

rr

2. Ilpenukar Blx.y)="xy
X =101;

- g2 .
Ha MHO>XCCTBC A=K — ABYMCCTHBGIU.

Ecmm
(GYHKIHIO.

, To "l -MecTHBIII TpemukarT mpeacTapnseT coboii ! -MecTHYIO OyneBy



HynbmecTHBIN npeaukat npeacTaBisieT coO00i BhICKa3bIBaHUE.

s KaXI0Tr0 npexukara < o6macTsio UCTUHHOCTH Ha3bIBACTCS
- J
Y =x=X]Ax)=1!
MHOXECTBO : ‘', Ha KOTOPOM NIpeIuKaT MPUHUMAET 3HaYeHHe 1.
Alxy="a = 2" -
[Tpumepsr. 1. Hns npeauKaTa R Ha  MHOXecTBe < = £ o6uacts
Con oyl
V=x=Rx<2
HUCTUHHOCTHU : .

Bla.y)="ay = 0"

_ o2
2. Jnst npeanKara a MHOKecTBe <& = 17 oGmacth

f
Y =yx,y) =Ry > D;

HMCTHUHHOCTHU
y 10,1}
HOCKO.HBKy MHOJKECTBO 3HAYEHUI JH000ro npeavkara JICKUT BO MHOXCCTBC * U, TO C
npeauKataMmu MOYKHO IIPOU3BOAWUTL BCC OIICpallvun aJII‘€6pBI JIOTUKH, U BCC HU3BCCTHBIC CBOMCTBA
JIOTUYECKUX Omepanuii 00001aroTes Ui NpeaukaToB. PaccMoTpum 3TH cBoiicTBa (17s yaoOcTBa B
CBOMCTBAX 3alHCHIBAIOTCS OAHOMCCTHBIC Hpe,I[I/IKaTLI)Z

3. KoMmmyTaTuBHOCTD:

PlxbhwOlx)=0x v Plx) PlxiaOlx)=Clxbn Plx)
2. AccoMaTUBHOCTE:

Flx)w Dixbv Rlxh={PlxhvO2lx v Rix)
Plx)rlDxba Rx N=1{Plx)a2lxhn Bix)

3. IucTpuOyTUBHOCT:

Pl b AQ b Rix = {Plx v Clx ha A Plx)w Blx )
Plx)a (O xbv Rlx W= (Plx ) Ox ) v (Plx)n Rix))
PlIl-__:PIl:Ple PIII_-"-_PII:PIII.
X I=Px .

6. 3aKOH UCKIIFOUCHUSI TPETHETO: Pty —Pi=1

FPlxin =Pxi=0

7. 3aKOH TPOTUBOPEYHS: .

4. N aeMIoTeHTHOCTD:

5. 3aKOH ABOWHOIO OTPHUIIAHHUS:

8. 3akoHbI 1e Moprasa:
= Plxiwixii==Fxisn=0x
H
= Plxinlixii=Fx v =0hx
9. CBolicTBa omneparuii ¢ J0rH4eCKUMHA KOHCTaHTAMMU:

Pxivl=1 Pxirvd=FRx Pxinl=Rxi Plxl.--.{}zﬂl

3nech P'II, Lix) u Rix|

B 10 Xe BpeMiA, I NPEAUKATOB OIMPEACTICHBI OINEpallMU CIICHUAIBHOIO BHAA, KOTOPBLIC

— Mr00BIC IPETUKATHI.

Ha3zbIBaroTcsa KBaHTOpamu.
CumBon " HasbiBaercs KBantopom Beeobmoctn (O6MHOCTH).
CrumBoa 3 HasbiBaeTcs KBanTopowMm cyiiecTBoBaHusl.
[lycTth nana 3anuck TxA (i EI-"CA). [lepemennas * HasbiBaetcs IlepeMeHHol B KBaHTOpE,

a 4 _O6nacreio JIEHCTBUSI KBAHTOPA.



HMMeroT MeCTO SKBUBAJICHTHOCTH:

dx, A= —Wx Wa, A= —dx
—dx,. A =%x —Wx, A=3dx

[Ipenukar Ha3zbiBaeTcst TOXIECTBEHHO UCTUHHBIM (TOXKIECTBEHHO JIOXKHBIM), €CJIA MIPHU BCEX
BO3MOXKHBIX 3HAUEHUSIX EPEMEHHBIX OH NMpuHuUMaeT 3HaueHue 1(0).

CHpaBeI[J'II/IBBI OKBHUBAJICHTHOCTH

TATYP(y) =Ty TP y) DAy Pl y) =dy3xcPix.y)

PasnoumMenHbie KBAaHTOPEI MOKHO IIEPECTABIIATH TOJBKO CICAYIOIIHUM O6p330MZ

Ty P, y) — YyAxP(x.y) IyTaP(e.y) = Tady Pl y)

O6parnbie GopMyIbI HEBEPHBI.

[Tpumep. OueBUIHO, YTO BhICKA3bIBaHHE Vadylx+y=0] (X = 1) ucrunno. Iomensiem

Jp¥xix+y =01
KBaHTOPbI MECTaAMHU. HOJ’IyLII/IM BBICKa3bIBAHUC , KOTOPOC ABJIACTCA JIOKHBIM.

BripaxkeHusi ¢ KBaHTOpaMu MOYKHO ITPe0Opa30BbIBATH CIIEIYIOIIUM 00pa3oM:

Wl Pl A O x) = FxPlx) A WO x) dxt Plxbw Oix)i=3xPlx) v IxlHx) .
CHpaBe[UII/IBI)I 3KBHUBAJICHTHOCTHU: |

TPy v THONAK) = TP v TV = Voo Pl ) w Ry Oy )=

= Vx¥y(P(x) uQ{y}}.

dxPxy o AXOHxy = dxP(x) oy Oy = Tx Plx)y A IpO(y) i =

= Jxdy Px) ~ O(y) ]'_

HmeroT MecTo GopMyIbL:

Vil Py Di=xPx)ya O o Flxyw C=3xP({x)yw C
Tl Plx) v O = WxPixyw & FxlP(x)ia Ch=3xPix) A O

3aganus:
Samanne 1
OHpCHGHHTe, KaKHue Hu3 CJ'IeI[YI-OHII/IX HpC]IJ'IO)KeHI/Iﬁ HUCTHUHHBIC, a4 KAKHE€ JIOKHBIC, CUHTAaA

MPEAMETHOM 00JIaCThIO MHOYKECTBO JIEHCTBUTENBHBIX uncen R :

1aVxIy(E-+y-=9)9
24333y (x-+y-=9)9
FaqxVy(x-+vy=9)19
4RV Y (X-+v-=9)1
5aVR((x= 1) V-(x=-2))=-(x=x))f
6.4Vx((x*> %)= (x> 1)V (x<-0))):
Ta¥a((@Ax(ax=1))<(a=0))9
8..¥adbVx(x:+ax-+b=0)9
9.3bVadx(x?-+-ax-+b-=-0)
10.4VbIaVx(x2-+-ax-+b-=0).9
11-3avb3ax(xX-+-ax-+b-=-0).9

T

3amanue 2



N3 crenyromux nOpeavKkaroB C IMOMOUIBI0 KBAaHTOPOB IOCTPOMTE BCEBO3MOKHBIE
NpeUIOKEeHUsT (Kak TIepBble YeTbIpe MPEUIOKEHUs MpeablayIneld 3alaud) U ONpeAeNuTe HX
VMCTHHHOCTHBIC 3HAUYEHUS, CUUTAs IPEAMETHON 00JIaCThI0 MHOXKECTBO R :

X2 +y2=16;

x2+1=0)=(xx=1),

X<Yy;

x2 = 25.

3amanue 3

Ompenenure U wuzobOpazure Ha R MHOXKECTBA HCTUHHOCTH CJEIYIOIIUX OJHOMECTHBIX
MIPEINKATOB:

X + 4| <3;

(x>1) A(x<1);

cos(x) > 1;

(x>1) v(x<1);

X2+9>0;

(x>1) =>(x<1);

(x2>9) <(x>3);

(x>1) ox<1).

IMopsinok BbINOJIHEHUS PadOTHI:

1. Pemnth 3a1aHUs B TETPAIH.

2. IonyuynTh y mpenogaBatess 3aJaHus Ui CaMOCTOSITENIbHOW pabOThl M PEHIMTh UX B
TETPaIH.

®opma npeacTaBieHus pe3yJbTara:

[IpencraBuTh BHINOJHEHHBIE 3aJJaHUS B TETPaIH Ul IPAKTHUECKUX PaObOT MpenoaBaTenio.

Kpurepun onenkn:

«5» - IlpakTudyeckoe 3aHATHE BBIIOJIHEHA IIOJIHOCTBIO, 3a/a4d pELIEHbl BEPHO,
TEOpPETUYECKHI MaTepuall 3allucaH B TETPajib, CTYIEHT OTBEYAeT Ha BCE BOIMPOCHI MPENoiaBaTesns
1o TeMe padOoTHI.

«4» - Ilpaktnueckoe 3aHsTHE BbIONHEeHA Ha 80%-90%, 3amauM pelieHbl BEpHO WM C
HEOOJNBIIIMMH HEJ0YeTaMH, TEOPETUYECKHI MaTephall 3alliCaH B TETpajb, CTYJICHT OTBEYAaeT Ha
BOTIPOCHI ITPETIOIaBATEIIS IO TEME PaOOTHI.

«3» - IlpakTuueckoe 3aHATHE BbIMONHEHa Ha 70% wu Oojee, TEOpeTUUYECKUH MaTepHai
3aMucaH B TETPaJlb HE B MOJHOM 00BbEMe, CTYJICHT OTBEUAeT HE Ha BCE BOIPOCHI MIPEIo1aBaTess mo
TeMe padoThI.

«2» - [IpakTHueckoe 3aHsATHE BbINOIHEHA MeHe 70%.



Tema 4.1. OcHoBBI Teopuu rpagos

IIpakTnueckoe 3ansaTue Ne 9 UcciienoBanne oTo0pa:keHuil M CBOMCTB OMHAPHBIX
OTHOLIEHUM# ¢ MOMOIIbIO rpagoB
Lesas padoThl: GopMHPOBAHUE YMEHHI TOCTPOCHHS I'PadoB.
Beinosinus patdory, Bel Oyaere:
ymemy:

- IIpumensrts noruveckue onepanuu, GopMysbl JOTUKH, 3aKOHBI alIreOpbl JIOTUKH.
-  @opMynupoBaTh 33/a4d JOTHYECKOIO XapakTepa U MPUMEHSTh CPEeICTBa MaTeMaTH4YEeCKOU

JIOTUKHU IJI1 UX PEIICHUS.

- aHATM3UPOBATh 33Ja4y U/WIM IPOOJIEMY U BBIAEIATH €€ COCTABHbIE YaCTH;

- 3ompenensaTh TAlbl pEIIeHHs 3a/1a4H;

- COCTaBJIATH IJIaH JCHUCTBUS;

- YUYUTBIBaTbh BPEMEHHBIE OTPAHUUEHUS U CPOKHU IIPU PELIEHUH NPOPECCUOHANBHBIX 3a/1a4;
- BIAJETh aKTYAJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- OIpEeneNATh 3a/1a4M OUCKa HH(POPMALIUY;

- OIpeneNsATh HEOOXOIUMbIE HCTOYHUKHN HH(pOpPMAIIUH;

- IUIAHUPOBATH IPOLIECC MOUCKA; CTPYKTYPUPOBATh M10JIy4aeMyl0 HHPOPMALIUIO;

- BBIIENATH Hanbosiee 3HauuMoe B IiepedHe HH(pOpMaLuy;

- OLICHMBATh [IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB ITOUCKA;

- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMH B XOf€ MpodecCHOHAIbHOMI

JACATCIIBHOCTH

- TPUMEHATh TEXHUKM M TpueMbl 3(dexTuBHOr0 o0O0meHuss B MNpodhecCHOHATBHOM

ACATCIIBHOCTH

- IIOHUMAThb 06]]_[1/1171 CMBICJI YCTKO IMPOU3HECCHHBIX BBICKA3bIBaHMN Ha H3BECTHHIE TEMBI

(mpodeccronanbHble M OBITOBBIE), MOHHUMATh TEKCTHI HAa 0a30Bbie MpodeccHoHaNbHBIE
TEMEL

MarepuanbHoe obecrnevyeHue:

Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).

TexHudyeckue cpeacTBa OOYYEHHS: KOMIIBIOTED C JIMIICH3HWOHHBIM  IPOTPaMMHBIM

o0ecrnieueHrneM U MyJIbTHMEINa IIPOEKTOP.

1.

3ananus:
I'pad G 3agan nuarpammoii (puc. 1).

1. CocTaBbTe 17151 HETO MAaTPUILYy CMEKHOCTH.

2. Iloctpoiite MaTpuily UHIIUJIEHTHOCTH.

3. VkaxuTe cTeneHu BepuInH rpada.

4. Haiinure JUIMHY MyTH U3 BEepUIMHBI V7 B BepIIMHY Vs, COCTaBbTE MapLIPYThl JUTMHBI 5, 1IETb U

MPOCTYIO LIETb, COEAMHSIONINE BepUIHHY Vo U BepUIMHY Vs.

5. IlocTpoiite MpocToi UK, CoAepKAIUi BepIIuHY Va.
6. Haiinure nuknomaruyeckoe yucio rpaga G.
7. Onpenenure BUJ 33JJaHHOTO rpada.



Puc. 1. 3apanue rpaga G k ynp. 1 (a-orc — BapuaHThI)

2. IloctpoiiTe Marpuily CMEXHOCTH M MaTpULly MHLUUACHTHOCTH JAJs OTHOLIEHMH, 3aJaHHBIX
rpadom G. Haiimure uuciio creneHel Bxoja M BBIXOJa 3TOro rpada, JaiiTe eMy XapaKTepHCTUKY

(8) 0 .
A Lo O
(2 0

d

Puc. 2. 3anauuc rpada G ynp, 2 (a—¢ — BapUAHTHI)
Ilopsinok BbINOJHEHHS padOThI:
1. Pemntsb 3a1aHus B TETPAIN.
2. HOJ'IY‘II/ITI: y npcrnogaBarciisd 3adaHusd JIA CaMOCTOSITEIILHOU pa6OTBI n pCIINThL HX B
TETPaIH.
®opMa npeacraBiieHus pe3yJbTara:
[IpencTaBuTh BHITIOJIHEHHBIC 3a/IaHUSI B TETPATHU I MPAKTHUYECKUX pa0dOT MPEINo aBaTelo.
Kpurepum ouenku:



«5» - IlpakTHueckoe 3aHSATHE BBIIOJIHEHA TIOJHOCTHIO, 3aJaud pEIIEHbl BEPHO,
TEOPETUYECKHUI MaTepHall 3alrcaH B TETPajb, CTyICHT OTBEUAET HA BCE BOIMPOCHI MPEIOaaBaTeNs
10 TeMe pabOTHI.

«y» - Ilpaktudeckoe 3ansTue BbloNHeHa Ha 80%-90%, 3amaun pelieHbl BEpPHO WM C
HEOOJIBIIMMH HEJO0YeTaMH, TEOPETUYECKHI MaTephall 3allucaH B TETpajb, CTYJICHT OTBEYaeT Ha
BOIPOCHI MIperojaBaTesis Mo TeMe padoThI.

«3» - IlpakTuueckoe 3aHsTHE BbIONHEHA Ha 70% wu Oojee, TEOpETUUECKHM MaTepHal
3amMcaH B TETPajb HE B MOJHOM 00bEeMe, CTYICHT OTBEYAET HE HAa BCE BOMPOCHI MpernojaBaTesis 1o
TeMe paboTHI.

«2» - IIpakTHueckoe 3aHsATUE BhINONHEHA MeHe 70%.



Tema 5.1.9J1eMeHTHI TeOPHHU AJITOPUTMOB

IIpakTnyeckoe 3ansaTue Ne 10 PadGora mamunbl Teropunra

Leabp padorwi: (opMUpPOBAaHHE YMEHHH CTPOUTH ABTOMATHI, PACMO3HAIONINE 3aJaHHbBIC
CBOICTBA CJIOBA.
Boinosinus padorty, Bel Oynere:
ymems.
- IIpumeHnsTh JIoruyeckue onepanuu, GOpMyJIbl JJIOTHKH, 3aKOHBI alreOphl JOTUKH.
- ®opmynupoBaTh 3a/1aud JIOTHYECKOTO XapakTepa W MPUMEHSATHh CPEICTBA MaTEMaTHYECKOU
JIOTUKY JIJIS UX PEIICHUS.
- aHAJIM3UPOBATH 3a7a49y W/WJIM MPOOJIEMY U BBIICIATh €€ COCTAaBHBIC YacTH;
- 3ompenensaTh 3TaIlbl PEIICHUS 3a/1a4H;
- COCTaBJIATH IJIaH ACHUCTBHS;
- YYUTHIBATh BPEMEHHBIC OTPAHUYCHUS U CPOKHU TIPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4;
- BIAJETh aKTYAJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeaeNATh 3aJa4u NMOMCKAa HHPOpMAIINH;
- ONpeaeNATh HEOOXOIUMbIC HCTOYHUKH HH(POPMAIIHH;
- IUTAaHUPOBATh MPOIIECC MOUCKA; CTPYKTYPUPOBATH MOTy4aeMy0 HH(POpMAIIHIO;
- BBIJENATH HanOoJIee 3HAUMMOE B IIEpEYHE MHPOPMAIIHH;
- OIICHHMBAThH MMPAKTUICCKYIO 3HAUMMOCTH PE3YJIbTATOB ITOUCKA;
- B3aWMOJICHCTBOBATH C KOJIJIETaMH, PYKOBOACTBOM, KJIIMEHTAMHU B XO0J€ MPOPECCHOHATBHON
JIeITCILHOCTHU
- TPUMCHATh TEXHUKA U TpHeMbl JS(P(EKTHBHOrO OOIMEHUsS B MPOPECCHOHATBHON
JEATEIIbHOCTH
- TIOHMMATh OOIIMH CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUI HAa W3BECTHBIE TEMBI
(mpodeccronanbHble M OBITOBBIE), MOHMMATh TEKCTHI Ha 0a30BbIe MPO(EecCHOHATBHBIC
TEMBI.
MarepuanbHoe obecrnevyeHue:
Pa3znarounsblii Matepuan (KapTOUKH C 3a1aHUSMU).
TexHudyeckue cpeacTBa OOYYEHHS: KOMIIBIOTED C JIMIICH3HWOHHBIM  IPOTPaMMHBIM
obecrieueHreM U MyJIbTUMENA TIPOEKTOP.

3aganus:
1. ToctpouTh TabNMIy COCTOSHHI IJIsI aBTOMATa H300pakeHHOTO Ha PHCYHKe 1

0.0 ——— 0,9

o |
T\
L 1 | .

& weTne (&, HEMET RS
=y ol

Puc. 1
2. TloctpouTh muarpaMMy COCTOSIHHH JUIsi aBTOMATOB 3aJ]AHHBIX B BHJIC TAOIUI] COCTOSTHHH.

Tekymee | Crenyromee cocrosnne
COCTOSIHUE

Bxon Brixon

O 1 0|0 1 1

So Sy Sy 0 1




S1 S1 S2 1 0
S2 So S2 1 0
Texymee | Crenyromee cocrosnne
COCTOsSAHUC

Bxon Brixon

0 1 0 (O] 1 0
So S1 | So 1 0
S1 S2 S1 1 0
S2 So | S 1 0

3. OHI/IHII/ITe, HCII0JIb3YA o0o3HaucHuE TI)IOpI/IHFa, CJICAYIOIIYIO MalllMHY:

Vi (So,1)asic (S0,0)a03:(so, 0)all

(So, 0) as2(So, 1) al(so,1)ali

(s1,0)as;(s1,0)a0(s;,0)at1

(s1,0)asz(s1,1)al(s;,1)alt

(S2,0)as2(s2,0)a0 (s, 0)aJ1

(S2,1)asi(s,1)al(sy1l)ali

(So,#) a So (So, #) a# (So, #) a JI

(s1,#) asi(sy, #) al(sy, #) aOCTAHOB

(S2,#) a sz (s2, #) aH (sp, #) a OCTAHOB

ITopsinok BbINoOJIHEHUs padoOThI:

1. PemuTsh 3a1aHus B TETPAIH.

2. IonyuynTh y mperogaBaTeNs 3aJaHus Ui CaMOCTOSITENIbHOW pabOThl M PEHIMTh UX B
TeTPaIH.

dopma npeacraBjeHus pe3yabTara:

[IpencraBuTh BHIMTOTHEHHBIE 3aJJaHHUS B TETPAIH ISl MPAKTHUECKUX PA0OT MPENOIaBaTeINo.

Kpurtepuu ouenku:

«5» - IlpakTudyeckoe 3aHATHE BBIIOJIHEHA IIOJHOCTBIO, 3a/Ja4d pELIEHbl BEPHO,
TEOpPETUYECKHI MaTepuall 3allucaH B TETPa/ib, CTYIEHT OTBEYaeT Ha BCE BOIMPOCHI MPENoiaBaTens
10 TeMe paboTHI.

«4» - llpaktnueckoe 3aHsTHE BbIoNHEeHA Ha 80%-90%, 3amaunM pelIeHbl BEPHO WM C
HEOOJIBIIMMH HEJIOYeTaMH, TEOPETUYECKH MaTephall 3allMCaH B TETpajb, CTYJACHT OTBEYAeT Ha
BOTIPOCHI MTPETIOIaBATEIIS IO TEME PaOOTHI.

«3» - IlpakTuueckoe 3aHsTHE BbIONHEHAa Ha 70% wu Oojee, TeOpeTUUECKH Marepual
3aIllMcaH B TETPaJb HE B TIOJHOM 00BEMe, CTYJACHT OTBEUACT HE Ha BCE BOIPOCHI MPETMOIaBaATENS 110
TeMe padoThI.

«2» - [IpakTHueckoe 3aHsATHE BbIOIHEHA MeHe 70%.



	1 ВВЕДЕНИЕ
	2 МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Практическое занятие № 1Формулы логики. Упрощение формул логики с помощью равносильных преобразований
	Практическое занятие № 2 Приведение формул логики к ДНФ, КНФ с помощью равносильных преобразований
	Практическое занятие № 3 Представление булевой функции в виде СДНФ и СКНФ, минимальной ДНФ и КНФ
	Практическое занятие № 4 Проверка булевой функции на принадлежность к классам Т0, Т1, S, L, M. Полнота множеств
	Практическое занятие № 5 Множества и основные операции над ними. Графическое изображение множеств на диаграммах Эйлера-Венна.
	Практическое занятие № 6 Исследование свойств бинарных отношений
	Практическое занятие № 7 Теория отображений и алгебра подстановок
	Задачи для самостоятельного решения

	Практическое занятие № 8 Нахождение области определения и истинности предиката. Построение отрицаний к предикатам, содержащим кванторные операции
	Практическое занятие № 9 Исследование отображений и свойств бинарных отношений с помощью графов
	Практическое занятие № 10 Работа машины Тьюринга


