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1 BBEJEHUE

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

CocTaB U cojepkaHUE NPAKTUUECKUX 3aHATUN HaIpaBlIeHbl Ha peanusanuio DenepalbHOTO
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAHAAPTA CPEIHETO IPOPECCHOHATBHOIO 00Pa30BaHMsL.

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

B cootBerctBHmM ¢ paboueii mporpammoit yueOHoi mucumiuimHbl «EH.02 [luckperHas
MaTeMaTHKa ¢ 2JIEMEHTAMHM MaTeMAaTUYECKOM JIOTMKN» IIPELyCMOTPEHO MIPOBENECHUE NTPAKTUYECKUX
3aHATUH.

B pe3ynbrare ux BBIIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembo:

V.1 IlpuMeHsTh JOruyecKue onepamnu, GOpMyJIibl JOTHKH, 3aKOHbI aIreOpbl JIOTUKH.

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

MaTE€MaTHYECKON JIOTUKH JIJISl UX PEILEHUS.

ConepxaHye NpaKTHYECKUX OPUEHTUPOBAHO (DOPMUPOBAHUE 0OU4UX KOMNEMEHYUIL.

OK 1 Bribupars criocoObl pemeHnst 3a1a4 npoQecCHOHAIBHON IEITebHOCTH, TPUMEHHUTENHHO K
Pa3IMYHBIM KOHTEKCTaM

OK 2 Mcnionb30BaTh COBpEMEHHBIE CPEICTBA MOKMCKA, aHAIM3a U MHTEPIIPETaii MHPOPMALIH, 1
MH(OPMALIMOHHBIE TEXHOIOTHH TS BBIIOJHEHUS 337144 ITPO(eCCHOHAIBHON IeATENbHOCTH

OK 4 D¢ hexTrBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMAaH e

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

OK 9 ITonb30BaThest NpodecCHOHATBHOM JOKYMEHTalUe! Ha ToCY/1apCTBEHHOM M MHOCTPAHHOM
SI3BIKE.

Beinmonnenue oOyyaromuxcsi MpakTHYeCKMX paboT mo yuyeOHoil aucuumianHe «EH.02
JIMCKpeTHas MaTeMaTHKa C DJIEMEHTaMU MaTeMaTUYeCKOM JIOTUKWY HAIPaBIICHO Ha:

- 0bobwenue, cucmemamusayuio, yeiyonreHue, 3aKpenieHue, pazeumue u O0emanu3ayuio
NOLYYEHHBIX MeOPemudecKUx 3HAHU N0 KOHKPEMHbIM memMam yueoHou OUCYURIUNDL,

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

[pakTiueckue 3aHATHA TPOBOJTCS IOCIE COOTBETCTBYIOLIEH TeMBbI, KOTopas oOecrednBaeT
HaJIM4Me 3HaHUH, HEOOXOIUMBIX JUTS €€ BHITIOTHEHHMSI.



2METOJUNYECKHUE YKA3AHUSA

Tema 1.1. Anredpa BbicKka3bIBaHUI

IpakTnyeckoe 3ansitue Ne 1®opmyJibl JIOTUKH. Y IpolieHue GopMyJ1 JIOTHKH €
MOMOIILI0 PABHOCHJILHBIX MPe0Opa30BaHuii

Leas padoThl: GopMHpPOBAHHWE YMEHHH YNPOLIATh JOTMYECKHE BBIPAKEHUS C TOMOIIBIO
3aKOHOB aJreOpsbl JIOTUKH.
Boinosnus padory, Bel Oyjaere:
ymemy:
- IlpumeHATh TOruyecKue onepannu, GopMysibl JOIMKH, 3aKOHBI AJITeOPbI JIOTHKH.
-  @opMyaupoBaTh 3a/1a4d JOTHYECKOIO XapaKTepa U MPUMEHATh CPENCTBA MAaTEMaTU4YECKON
JIOTUKH U1 UX PELICHHUS.
- aHaJIM3UPOBATh 3aj7a4y U/WJIK IpoOJIeMy U BbIIEIATH €€ COCTaBHBIC YACTH;
- 3ompenensaTh dTAlbl pEIICHUS 3a/1a4H;
- COCTaBJIATH IUIAH JEHCTBUS;
- Y4YMTBHIBaTh BPEMEHHBIE OTPAaHUYEHUS U CPOKHU IPHU pEIIEHUH PO(HeCCHOHABHBIX 3a/1a4;
- BJIaJICTh aKTYaJbHBIMH METOJaMH PaOOThI B MPOECCHOHATBHOM U CMEKHBIX cepax;).
- ONpEeneNATh 33/1a4M OUCKa HHPOPMALIUY;
- OIpeneNsiTh HeOOXOIUMbIE HCTOYHUKHN UH(OPMAIIHH;
- IUIAaHUPOBATH MPOIIECC TIOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALIHUIO;
- BBIICNATH HanOOJIee 3HAYMMOE B IIepevHe HHPOpMaIny;
- OLICHMBATh [IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IIONCKA;
- B3aUMOJICHCTBOBATh C KOJUIEIaMH, PYKOBOJCTBOM, KJIMEHTaMH B XOJ€ Npo(ecCHOHaIbHOM
JESATEIBHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(QeKkTuBHOro oOmeHuss B MNpodhecCHoHAIbHOM
JEATEIBHOCTH
- TOHUMaTh OOMIMH CMBICI YETKO NPOU3HECEHHBIX BBICKA3bIBAHUN HA H3BECTHBIE 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 IPOEKTOP.
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 Beipakenus: a) AV 4 &B); 6) (AvB)&(B vA)&(C vB).
4. Pemmre 3amauy. KommbioTep Bhlen u3 CTpos (HET H300pa)keHHs Ha JKpaHe

MOHHTOpA), OJHAKO HEW3BECTHO KaKoe YCTPONCTBO He paboTaeT (MOHHUTOp, BHAEOKapTa WIH
oTepaTUBHAS MaMsATh). MOKHO MPEATIOIOKUTH CIIEIyIoIIee:



1) ecniu MOHUTOP UCHpPaBeH WJIM BUJEOKapTa HEHCIpaBHA, TO ONEPATHBHAs MaMSTh
HEUCIIPABHA,

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

HcnpaseH 11 MOHUTOP?

IMopsiiok BbINOJIHEHUs PadoOThI:

1. PemuTh 3agaHus B TETpaaH.

2. IlonyunTh y mpernogaBaress 3alaHus JJs CaMOCTOSITENIbHON paboThl M PElIUTh UX B
TETpaju.

dopma npeacTraBiieHus pe3yJbTara:

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

Kpurtepuu ouenku:

«5» - llpakTHueckoe 3aHATHE BBIIOJHEHA IOJHOCTBIO, 3aJaud pPELIEHbl BEPHO,
TEOPETUUECKUI MaTepHall 3allicaH B TETPalb, CTyIEHT OTBEYAET HAa BCE BOIPOCHI MPEIOaBATENS
10 TeMe pabOoThI.

«» - Ilpaktnueckoe 3aHsATHe BbloNHEHa HAa 80%-90%, 3amaun pelieHbl BEpHO WIH C
HEOOJIBIIMMH HEIOUETaMH, TEOPETUYECKUN MaTepuain 3amucaH B TeTpajb, CTYACHT OTBEYaeT Ha
BOIPOCHI MIperoaBaTes Mo TeMe padoThI.

«3» - Ilpaktuueckoe 3aHsiTHE BbIMONHEHa Ha 70% u Oojee, TEOPETUUYECKUU MaTepuai
3aMMcaH B TETPa/ab HE B ITOJIHOM 00BbEME, CTYAACHT OTBEYAET HE HAa BCE BOMPOCHI MPENO01aBaTeNs 110
Teme padoThI.

«2» - IIpakTHueckoe 3aHsATUE BbINIOJIHEHA MeHE 70%.



Tema 1.2. ByneBbl GyHKIIUH
IIpakTnueckoe 3ansaTue Ne 2 Ilpusenenune popmya goruku k JTH®, KH® ¢ nomousio

PaBHOCHJILHBIX NPe0Opa3oBaHMil
Heans padorbi: dopmupoBanne ymeHuid npencrabiarh Gynkinuu B CAH® u CKH® c
MUHUMAaJIbHBIM YHCIIOM YWICHOB 1 MUHUMAJIbHBIM YHCIIOM IIEPEMEHHBIX B UJICHAX.
Boinosinus padory, Bel Oyaere:
ymemy:
- IlpumeHATh JTOruYecKue onepannu, GopMyIIbl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
-  @opMyaupoBaTh 3a/a4d JOTMYECKOIO XapakTepa U MPUMEHATh CPEICTBA MaTEMAaTUYECKON
JIOTUKH U1 UX PELICHHUS.
- aHaNIM3UPOBATh 334y U/WIIK IpoOJIeMy U BBIIETAThH €€ COCTaBHbIC YaCTH;
- 3ompenensaTh dTallbl pElIeHUs 3a/1a4H;
- COCTaBIIATH IUIAH JCHCTBUS;
- YUYUTHIBaTh BPEMEHHBIC OTPAHUUEHUS U CPOKHU IPU PelIeHUH MPoPeCCHOHANBHBIX 3a/1a4;
- BIAJICTh aKTYaJIbHBIMH METOJIAaMH PA0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeAeNATh 33a4M [MOMCKa HHPOpMALUH;
- OIpeneNsiTh HeOOXOIUMbIE HCTOYHUKHN UH(OPMAIIHH;
- IUIAaHUPOBATH MPOIIECC TIOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALIHUIO;
- BBLAENATH HanboJiee 3HaYNMOe B IiepeyHe nHpopmanmu;
- OILICHMBATh MPAKTUYECKYIO0 3HAUUMOCTb PE3YJIbTATOB IMOUCKA;
- B3aMMOJICHCTBOBATH C KOJIJIETaMH, PYKOBOACTBOM, KJIIMEHTAaMHU B X0j/€ MPOeCcCHOHATbHON
JeSITeIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dekTuBHOrO o0O0meHuss B NpodhecCHOHATBHOM
JeSITEIbHOCTH
- TOHMMAThb OOLIMH CMBICI YETKO IPOU3HECEHHBIX BBICKA3bIBAaHUI HA W3BECTHBIE TEMBbI
(npogeccroHanbHble U OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(EeCcCHOHATBHBIE
TEMBI.
MarepunanbHoe obecnedeHue:
Pa3narounslit MaTepuan (KapTOUKH C 3aJIaHUSMU ).
TexHuueckue cpeiacTBa OOYYEHHs: KOMIIBIOTEp C  JIMLIEH3UOHHBIM  MPOTrPaMMHBIM
o0ecredeHneM U MyJIbTUMEIUa IPOEKTOpP.
3aganus:
1. Ocymecreuts nepexon ot JH® k CAAH® nyist crnenyromieit GyHKIUUM 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 CIH® u CKH® s cnenyromieit pyHKIum, 3aJaHHONW TaOJIUIHO:

X1

X2

X3

f(x

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

1
0
1




=)

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 mpenogaBaTess 3aJaHus Ui CaMOCTOSITENIbHOW pabOThl W PEHIMTh UX B
TeTPaIH.

®opma npeacTaBieHus pe3yJbTara:

[IpencraBuTh BHIOTHEHHBIE 3aJaHHUS B TETPAIHU IS MPAKTHUECKUX paboT Mperno1aBaTelio.

Kpurepum ouenku:

«5» - [IlpakTuyeckoe 3aHATHE BBINOJIHEHA IIOJIHOCTBIO, 3aJla4d PEIICHBI BEPHO,
TEOPETHYECCKHI MaTepuall 3allUCaH B TETPaJib, CTYIICHT OTBEYACT HA BCE BOIMPOCHI MPEIOIaBaTEINs
10 TeMe pabOThI.

«» - llpaktmueckoe 3aHsTHe BbimoiHeHa HAa 80%-90%, 3amaum pemieHbl BEpHO WM C
HEOOJNIBIIMMH HEJOYETaMH, TEOPETUYECKHI MaTephall 3alliCaH B TETpPajb, CTYJICHT OTBEYAeT Ha
BOTIPOCHI ITPETIOIaBATEIIS IO TEME PaOOTHI.

«3» - IlpakTuueckoe 3aHsTHE BbIONHEHAa Ha 70% u Oojee, TeOpeTHUECKH Marepual
3aIMcaH B TETPaJb HE B MMOJHOM O0BEME, CTYJICHT OTBEYAET HE Ha BCE BOMPOCHI MPENOoIaBaTesl 10
Teme padoThI.

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



Tema 1.2. ByneBbl GyHKIUH

IIpakTnueckoe 3ansaTue Ne 3 Ilpeacrasienne 0yseBoii pynkuun B suae CAHD u
CKH®, myaumanbaoii ITH® u KH®

Heans padorbi: dhopmupoBanne ymeHuid npencrabiarh Gyaknuun B CIIH® m CKHO ¢

MHUHUMAJIbHBIM YHCJIOM YICHOB U MUHHUMAJIbHBIM YHCJIOM IIEPEMCHHBIX B YJICHAX.

Bbinosinus padory, Bel Oyaere:

ymemn:
[TpuMeHSTH JTOTHUYECKUE OTepayy, (OpPMYIIbI JJOTHKH, 3aKOHBI alNreOphl JIOTUKH.
®opMyIMpoBaTh 3a/la4Ml JOIMYECKOr0 XapakTepa U MPUMEHATh CPEICTBA MaTeMaTHUYECKON
JIOTUKH JUI UX PELICHHUS.
aHAJIM3UPOBATh 33]a4y U/WIHM IPOOJIEMY U BBIIEIATh €€ COCTaBHbIE YaCTH;
3onpeaensaTh Talbl peIieHs 3a/1a4H;
COCTAaBJIATH IJIaH JCHCTBHUS;
YUUTHIBATh BPEMEHHbIE OTPAHUYEHUS U CPOKU IIPU PELICHUH NPO(EeCcCHOHANBHBIX 33/1a4;
BJIJICTh aKTyaJbHBIMU METOZaMHU paboThl B MPO(ECCHOHAIBLHON M CMEXKHBIX chepax;).
OINpEENATh 33Ja41 [TOMCKa UHPOPMALUH;
OTIpeNeNiaTh He0OX0IMMbIE HICTOYHUKY HH(OpMaIuy;
IUTAHUPOBATh MPOIECC IOUCKA; CTPYKTYPUPOBATH MOIy4aeMyt0 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 IPQPEeKTUBHOro oOIeHus B MpodeccrnoHaIbHON
NEeSITEIbHOCTH
MOHMMATh OOIIMH CMBICT YETKO IPOM3HECEHHBIX BBICKA3bIBAaHUI Ha W3BECTHBIE TEMBI
(nmpogeccroHanbHble M OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(ecCHOHATBLHBIE
TEMBI.

MarepunanbHoe obecniedeHue:

PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).

TexHuueckue cpeacrsa OOY4YEHHs: KOMIIBIOTED C  JIMLEH3MOHHBIM  MPOTPaMMHBIM

obecneueHUEM U MYJbTUMEINA ITPOCKTOP.

1.

3aganus:

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

X1

X2

X3

1, X2, X3)

f(x

2. Jnsa dyaknuu, 3aganHol Tabnmneit nctuaaoctr, Haiith MJIH® metonom Keaitna:

X1

X2

X3

X4

f(X]_




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

Teopernuyeckunit MmaTepuaJ

Metox KBaiiHa OTHOCHTCS K YHCITy TAKMX METOJOB MUHUMU3AIMH (QYHKINH anreOpbl JOTHKH,
KOTOPBIC MO3BOJISAIOT npeacTaBisaTh GpyHkiuu B JIHO mmm KH® ¢ MUHUMAaNbHBIM YUCIIOM YICHOB H
MUHUMAJIbHBIM YHCIOM OyKB B WIE€HaX. OTOT METOJ COJEPKUT JABa 3Tama MpeoOpa3oBaHUS
BbIpaXEHUS (YHKIUHU: HA TMEPBOM OTale OCYIIECTBISETCS MEpPexo] OT KaHOHUYECKOH (opmbl
(CAH® nmu CKH®) x Tak Ha3bIBaEMOU COKpawjerHol ¢hopme, HA BTOPOM dTalle — TEPEXO OT
COKpaIeHHOH (OPMBI JIOTHYECKOTO BBIPAKECHUS K MUHUMATLHOU opMme.

IepBplii 3Tan (moJjyueHue cokpameHHoii ¢opmbl). I[lycte 3amannas ¢yskuus f
npenacrasieHa B CJIHO.

[Tepexon Kk cokpamieHHON ¢opMe OCHOBAaH Ha IOCIEIOBATCILHOM TMPUMEHEHUH JIBYX
OIIEpALMN: onepayuu CKIeusanus 1 onepayuu no210ujeHusl.

J171s1 BBITIOJIHEHM S ONIEPALIMM CKJIEUBAHUS BBISIBIISIIOTCS B BBIPAXKEHUU Mapbl YIEHOB BUJA »-X U
®-X, PA3TMYAOLIMXCS JIMIIb TEM, YTO OJUH U3 apryMEHTOB B OJHOM M3 WICHOB IIpeJCTaBiicH 0e3
UHBEpPCUM, B JpyroM — C HUHBEpCHEH. 3aTeM NpOBOAMUTCA CKJIEHBAaHME TaKUX Iap
YJICHOB: @ - wi-}:w.(xvi):w, U pe3yJbTaThl CKJICHBAHUS @ BBOJSATCS B BbIpaKCHHE (PYHKIIMH B
KauecTBE JOMOJHUTEIbHBIX WIECHOB. [lanee npoBoauTtcs onepanus nornonieHuss. OHa OCHOBaHA HA
PaBEeHCTBE wvw-z=w-(1vz)=e (WIEH o moriomaer uieH ®Z). [Ipu npoBeneHnn 3Toi onepanuu

W3 JIOTUYECKOTO BBIPAKEHUSI BBIUEPKUBAIOTCS BCE WIICHBI, IOTJIOIIAEMbIE YJIE€HAMHU, KOTOPBIC
BBEJ/ICHBI B PE3YJIbTATE MPOBEICHUS ONIEpaIliy CKICHBAHMUS.

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

[TokaxkeM BBIMOTHEHHE STUX OIEpalUii MPUMEHUTENbHO K (YHKIMH, 33JaHHOI TalbmuIei
HCTHHHOCTH.

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

3anuceiBaeM CAH® pynkumu
f (le X2 Xs): X X X3 VX X Xz VXK X X VX X XKy VX XK X
HOHapHBIM CpaBHCHHUEM YJICHOB (Ka)KI[OFO N3 YJICHOB CO BCCMH HOCHCI[YIOIHI/IMI/I) BBISABIISIEM
CKJICUBArOMIMECA mapbl 4YJICHOB:
IIEPBBIH U YETBEPTHIH WICHBI (PE3y/IbTaT CKICUBAHUSA x,x, );

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

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

TPETUiA U NATHIA iIEHBI (PE3YIbTaT CKICUBAHUS xx,);

YeTBEPTHIH W MATHIN WIEHBI (PE3yIbTaT CKICHBAHUS xx, ).

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

MIATBIN YI€H UCXOJTHOIO BBIPpAXKCHUS.



[MoxydaeM clieayrolee BhIpaKeHHE:
f(Xl,Xz,X3)=X2X3vX1X2vX1X3\/X1X3vX1X2-
HOBTOpHeM oncpanrn CKJICHUBAHUA U IOTJIOIICHUA. 3I[eCB CKJICUBACTCHA JIMIIb IIapa YJICHOB
XX, xx, (CKICHBAaHHME Tapbl WIEHOB xx, M xx, MPUBOJUT K TOMY K€ PE3yNbTaTy), Pe3ynbTar

CKJICIBAHUS X1 MOTJIOMIACT BTOPOM, TPETHH, YSTBEPTHIM U MATHIA WICHBI BBIPKCHUS.

JlanmpHelIee TPOBEJCHHUE ONepaliii CKJICHBAHUS U MOTJIOIICHUS OKa3bIBACTCS HEBO3MOXKHBIM,
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 IMPHMEPE TAKMMHU YIEHAMHU CITYXKaT x,x, M X1)

Ha3bIBAIOTCS NPOCMbIMU UMNIUKAHMAMY QYHKITIH.

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

Bropoii 3Tan (mosryyenne MUHUMAIbHOM opmbl). CokpaiieHHast hopmMa MOXKET COJIepKaTh
JUITHUE YJIEHBI, UCKJIIOYCHUE KOTOPBIX W3 BBIpAXEHUS (YHKIMU HE TOBIUAECT Ha 3HAUYCHUE
GbyHKIHN.

Takum oOpa3zom, nanbHelmiee yOpPOIIEHUWE JIOTHUYECKOTO  BBIPAXKEHHUS  JOCTUTAETCS
HCKJIFOYEHUEM U3 BBIPAKEHUS JUIIHUX YICHOB. B 3TOM UM 3aKir0yaeTcsi coepKaHue BTOPOTo JTana
MuHMMHU3auud. [lokakeM 53TOT 3Tanl MHMHMMHU3AlLMU JIOTUYECKOI'O BBIPAKEHUS HA IpUMEpPE
MOCTPOCHUS JIOTMYECKOTO yCTpoiicTBa Jns (PYHKUMH, 3alaHHOM cledyromed Tabnuiein
HWCTUHHOCTH.

X1

X2

X3

X4
f(x,

X2, X3, X4)

Cosepriennas JJH® nannoit GpyHkmu

f(xl’ X51 X3, X4): Xy Xo Xg Xy VX X XXy VX XK X Xy VXK X Xy Xy VK X X Xy VX K XX
JInst ToTydeHust COKpaIIeHHON (OpPMBbI MPOBOJNUM ONEpAIlMK CKJICHBAHHS W TOTJIONICHUS. 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 -

[TonmyyeHHOe BBIpaKEHHE TPEACTaBIAET COOOH COKpalleHHYI0 (OpMy JIOTHUECKOTrO
BBIpQ)XEHUS 33JJaHHOM (YHKLUU, a YJIeHBl ero — npocmoule umnaukaumol GyHkmun. Ilepexon ot
COKpaIleHHOH (OpMbI K MUHMMAJIbHON OCYILECTBISETCS C TOMOIIBIO UMAIUKAHMHOU MAMPUYbL,
MIPUBEJICHHON HUXKE.

B cronbupl uMmmuiMkaHTHON Matpuibl BruchkiBaioTcs wieHbl CIIH® 3amanHoi ¢GyHKIMH, B
CTPOKH — TMPOCTbIE MMIUIMKAHTBI (YHKIUH, T. €. WIEHbl COKpAIIEeHHOH (hOPMBI JIOTMYECKOTO
BBIPKEHUS (PYHKIIUH.

Otmevarotes (Harpumep, Kpectukamu) ctosi01el wieHoB CAH®, moriomaeMsix OTAEIbHBIMU
IIPOCTBIMHA UMIUIMKAHTaMH.

Unenwt CAH®
IIpocteie —— —

X X X, X X %X XX, X X X, X X, X, X3
UMIUIMKAHTBI XXXy %, %o Xg X Xo X XX, X XXX




%X X X X

X, X, X, X X

X, X5 X X X

X, X5 X, X X

X X5 X X X

B Tabnuie npocras IMIUIMKaHTa X, X, X, TOTJIOIIACT YJICHBI X, Xp X5 Xy 1 X X XoX, » A B TIEPBOM H

BO BTOPOM CTOJIOIIaX TEPBOW CTPOKH IOCTABIEHBI KPECTHUKH; BTOpas HMMIUIMKAHTA IOTJIOLIAET
nepBbiif U Tpetuit wiensl CAH®, u mocTaBieHbl KPECTUKH B TIEPBOM M TPETHEM CTOJIOAX BTOPOH
CTPOKH U T. JI. IMIIJIMKAHTBI, KOTOPHIE HE MOT'YT OBbITh JIMIIHUMH U, CJIC0BATEIbHO, HE MOTYT OBITh
MCKJIIOUEHBl U3 COKpAIEHHON ()OPMBI, COCTABIAIOT sA0po. Bxonsme B AP0 MMIUIMKAHTHI JIETKO
OIIPENIeNIAI0TCA 110 UMIUIMKAHTHON MaTpuue. Jlas Kax10i U3 HUX UMeeTCsl XOTs Obl OMH CTOJ0EL,
MIEPEKPBIBAEMBII TOJBKO JAaHHON UMIUIMKAHTOM.

B paccmarprBaeMOM IpuUMepe SIPO COCTAaBISIOT MMIUIMKAHTBI X, X,X, M X, X,X, (TOJIBKO MMH

MIEPEKPHIBAIOTCS BTOPOM M HIECTOM CTOJNOLBI MaTpulbl). VckitoueHne U3 COkpameHHOW (popmbl
OJIHOBPEMEHHO BCEX MMIUIMKAHT, HE BXOJAILIUX B ]P0, HEBO3MOXHO, TaK KaK MCKIIOUYEHHUE OJIHOM
U3 UMIUIMKAHT MOXKET MPEBPATUTh JPYTYIO Y>K€ B HEJIUIIHUHN YIEH.

Jlis moy4eHuss MUHUMaibHOM (OpMBI JOCTATOYHO BHIOpATh W3 MMIUIMKAHT, HE BXOIAIIUX B
AP0, TaKO€ MUHUMAJIBHOE MX YHCIO C MHUHUMAQJIbHBIM KOJUYECTBOM OYKB B KaXKJIOW M3 3THX
UMIUIMKAaHT, KOTOpO€ O0ECHeuuT IEpPEeKphITHE BCEX CTOJIOLOB HUMIUIMKAHTHON MAaTpHUIbl, HE
MEPEeKPBITBIX WIEHAMH siapa. B paccmarpuBaeMoM mpuMepe HEOOXOIMMO HMMIUTUKAHTAMHU, HE
BXOJSIIIMMHU B PO, TEPEKPHITh TPETHH W YETBEPTHI CTOJNOIBI MATPUIBL. DTO MOXKET OBITh
JOCTHUTHYTO Pa3IMYHBIMHU CIIOCOOAMH, HO TaK Kak HEOOXOAWMO BBHIOMpATh MHHHUMAIIBHOE YHCIIO
VMILIMKAHT, TO, OYEBHIHO, JJIs IIEPEKPHITHS STUX CTOJIOLOB CJIEMyeT BEIOPATh UMIUIMKAHTY X x, X, -
Munumanvnas  Ou3vionkmueHas — Hopmanvhas — ¢opma  (M/IH®) 3agaHHOM  (QYHKUUHU
f(Xl,XZ,X3,X4)=ZX72X73VX71X3X74\/X1X2X3-

Ilopsinok BbINOJHEHHS padOThI:

1. Pemuth 3aganus B TETpaau.

2. Ilonyuuts y mpernopgaBarenss 3aJaHUsl JJIs CaMOCTOSITENIbHOM pa0OThl M pEmIUTh UX B
TETpaju.

dopma npeacraBjIeHUs pe3yabTara:

[IpencraBuTh BHINOJHEHHBIE 3aJJaHUS B TETPaIH IS IPAKTHUECKUX PaObOT MpenoaBaTeio.

Kpurepun onenkn:

«5» - llpakTHueckoe 3aHATHE BBIIOJIHEHA IIOJHOCTBIO, 3aJauyd pPEIIEHBl BEPHO,
TEOPETUYECKHUI MaTepuall 3alyucal B TE€TPajb, CTYJEHT OTBEYaeT Ha BCE BOMPOCHI MpenoaaBaTess
0 TeMe padOoTHI.

«4» - llpaktnueckoe 3aHsTHe BbiogHeHAa HAa 80%-90%, 3amauM pelieHbl BEpHO WM C
HeOOJIBIIMMH HE0YETaMH, TEOPETUYECKUH MaTepuai 3amucaH B TETpajb, CTYACHT OTBEYaeT Ha
BOIPOCHI MIPETI0aBaTENs O TeME PabOTHI.

«3» - IlpakTuueckoe 3aHATHE BbIMONHEHAa Ha 70% u Oojee, TEOPETUUECKUH MaTepual
3alucaH B TETPaJib HE B MOJHOM 00BbeMe, CTYJCHT OTBEUaeT HEe Ha BCE BONPOCHI MpEnoaBaTes 1Mo
TeMe padoThI.

«2» - IlpakTrueckoe 3aHsATHE BhINOJIHEHA MeHe 70%.




Tema 1.2. ByneBbl GyHKIUH

IIpakTnueckoe 3ansaTue Ne 4 IlpoBepka OyJieBoii pyHKIMH HA NTPUHALJIEKHOCTD K
kjaaccam TO, T1, S, L, M. Ilo1HOTa MHO:KECTB

Iesan padoTbl: GopMupoBaHUE YMEHUI ONpPENeNaTh NPUHAAICKHOCTD JIOTHUECKUX (PyHKIIHIA
K ximaccam Tg, T1, S, L, M.
Bbinosinus padory, Bel Oyaere:
ymemn:
- IlpumeHATh JTOruyYecKue onepannu, GopMyIIbl JOIHKH, 3aKOHBI AJITeOPbI IOTHKH.
-  @opMynupoBaTh 3a/a4d JOTMYECKOIO XapakTepa U MPUMEHATh CPEICTBA MAaTeMaTU4YECKON
JIOTUKH JUI UX PELICHHUS.
- aHATM3UPOBATh 33Ja4y U/WIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIE YaCTH;
- 3onpeaensaTh dTalbl peleHus 3a/1a4H;
- COCTaBJIATH IJIaH JCHCTBHUS;
- YYMTBHIBaTh BPEMEHHBIE OTPAaHUYEHUS M CPOKU P peIIeHUH NMPpo(hecCHOHAIBHBIX 3a/1a4;
- BIAJETh aKTYaJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCHOHATILHON M CMEXHBIX chepax;).
- ONpeAeNATh 33a4M [MOMCKa HHPOpMALUH;
- ONIpEeneNsiaTh HeOOXOIUMbIE HCTOYHUKHN UH(OPMAIIHH;
- IUIAaHUPOBATH MPOIIECC TIOMCKA; CTPYKTYPUPOBATH MOTydaeMyl0 HHPOPMALIHUIO;
- BBIIENATH Haubosiee 3Ha4uMoe B IiepeuHe HH(pOpMaLuy;
- OLEHMBATh IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IIOUCKA;
- B3aUMOJICHCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMH B XOJ€ Mpo(hecCHOHaIbHOM
JesTeNbHOCTH
- TPUMEHATh TEXHUKH M TpueMbl 3(QeKkTuBHOro oOmeHuss B MNpodhecCHOHAIBHOM
NEeSITEIbHOCTH
- TOHMMAThb OOLIMH CMBICT YETKO IPOM3HECEHHBIX BBICKA3bIBAaHUI HAa H3BECTHBIE TEMBI
(nmpogeccroHanbHble M OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(ecCHOHATBLHBIE
TEMBI.
MarepunanbHoe obecniedeHue:
PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).
TexHuueckue cpeiacrBa OOYYEHHs: KOMIIBIOTED C  JIMLEH3MOHHBIM  IMPOrPaMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOEKTOP.
3ananus:
1. 3amonHuTe HEAOCTAIOIIME CTOJOLBI B TaOJMIAX MPOBEPKU NPUHAIIECKHOCTH K KiaccaMm
st cuctem &) g (4

a). {—»,@}
To T, S M L
- - -
® - +
{-,&} -
0). -1
To T, S M L
—> - -
1 - +




es 1 [ ] ]

2. Ompenenute MPUHAICKHOCTh JOTMYSCKUX (DYHKIUI K MATH 3aMKHYTHIM 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 Cymma Kerankuna
AlB Crpenka I[upca
AIB MTpux eddepa
A~B DKBUBAJICHTHOCTh

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Pemuth 3a1anus B TETPaIH.

2. Tonmyunts y mpernomaBarens 3aJaHUs IS CaMOCTOSTEIBHON pa0OThl M PEIIUTh WX B
TEeTpau.

dopma npeacraBieHus pe3yjabrara:

[IpeacTaBuTh BHITIOJIHEHHBIC 3a/IaHUsI B TETPAIU JJIA MPAKTHUYECKUX padOT MperogaBaTeio.

Kpurepum ouenku:

«5» - [IlpakTuueckoe 3aHATHE BBINOJHEHA IOJHOCTBIO, 3aJauydl pEUIeHBl BEPHO,
TEOPETHUECKHI MaTepuall 3alucad B TETPajb, CTYICHT OTBEYACT Ha BCE BOIPOCHI MTPEIOJaBaTels
0 TeMe padOoThI.

«» - Ilpaktnyeckoe 3aHsTHe BbIMomHeHAa Ha 80%-90%, 3amaum pemieHbl BEPHO WIIH C
HEOOJBIIIMMH HEJI0YeTaMH, TEOPETUYECKHI MaTephall 3alliCaH B TETpajb, CTYJICHT OTBEYaeT Ha
BOTIPOCHI MPETIOIaBATEIIS TIO TEME PaOOTHI.

«3» - IlpakTuueckoe 3aHATHE BbINOMHEHAa Ha 70% u Ooree, TEOPETUUECKUN MaTepHai
3alucaH B TETPaJlb HE B IOJHOM 00BbeMe, CTYJCHT OTBEUaeT He Ha BCE BONPOCHI NMpenoaBaTes 1o
Teme padoThI.

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



Tema 2.1. OcHOBBI TEOPHH MHOKECTB

IpakTuyeckoe 3anaTHe Ne S MHOKeCTBA M1 OCHOBHbIE ONlEPAIMU HAl HUMM.
I'paduueckoe n3o0pakeHne MHOKECTB HA JUarpammax Jiijiepa-Benna.

Heab padoTbl: GopMHUpOBaHKHE YMEHHM BBIOIHATH ONEPAIMK HAJl MHOKECTBAMH.
Bbinosinus padory, Bel Oyaere:
ymemy:
- IIpumeHsTH TOTHYECKHE Onepaliii, GOPMYIIbl TOTUKHU, 3aKOHBI aITreOphl IOTUKH.
-  @®opMynupoBaTh 334U JOTUYECKOTO XapaKTepa U MPUMEHSTh CPEICTBA MaTeMaTUYECKOU
JIOTUKH IS UX PEIICHHUS.
- aHAIM3UPOBATH 33729y U/WIIM IPOOJIEMY U BBIICTISTE €€ COCTaBHBIC YaCTH;
- 3ompenensaTh dTallbl pelIeHUs 3a/1a4H;
- COCTaBIIAATH IUIAH JCHCTBUS;
- YUYUTHIBaTh BPEMEHHBIC OTPAHUYEHHUS U CPOKU MPU pPelIeHUuH MpodecCHOHATbHBIX 3a/1a4;
- BIAJETh aKTYaJIbHBIMH METOJAMH PAOOTHI B TPOPECCHOHATIBHOM U CMEXKHBIX cepax;).
- ONpEeAeNATh 3a7a4u MOUCKa HHPOpMALIUU;
- OmpeAenATh He0OXOUMbIC UCTOYHUKN NH(POPMAITUY;
- TUTAHHPOBATH MPOIIECC TIOUCKA; CTPYKTYPHPOBATH IMOTYIaeMy0 HH(POpMAIIHIO;
- BBLICTATH HauOoJiee 3HAYMMOE B TiepeyHe nHpopmanmu;
- OILICHMBATh MPAKTUYECKYIO0 3HAUUMOCTb PE3YJIbTATOB IMOUCKA;
- B3aMMOJICHCTBOBATh C KOJIJIETaMH, PYKOBOACTBOM, KJIIMEHTAaMHU B X0/€ MPOQeCcCHOHATbHON
JeSITeIbHOCTH
- TOPUMEHATh TEXHUKM U TmpueMbl 3S(P(EeKTHBHOrOo o0OIeHus B NPodhecCHOHATHHOM
JeSITeNbHOCTH
- TIOHMMATh OOIIMH CMBICT YETKO NPOU3HECEHHBIX BBICKA3bIBAHWUN HA W3BECTHBIC TEMBI
(npogeccroHanbHble M OBITOBBIE), MOHMMATh TEKCThl Ha 0a30Bble MPO(EeCcCHOHATBLHBIE
TEMBI.
MarepuajibHoe o0ecnieyeHue:
Pa3znarounsliit MaTepuan (KapTOUKH C 3aIaHUSMHU).
Texnuueckue cpeactBa oOydeHHSA: KOMIBIOTED C JIMIEH3HMOHHBIM MPOrPaMMHBIM
obecrnieueHrneM U MyJIbTHMEINa IPOEKTOP.
3aganuqa:
1. Tyctes gamer wmuOkectBa 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. Jlokaxure CIEQYIOUIME TOKAECTBA: @) (X NY)uZ=(X uZ)n(Y uZ); 0) (X\Y)uZ =(X\Y)A(Y\Z).

a) JIeBas 4acTh PAaBEHCTBA npaBasi YacTh paBEHCTBA
0) jeBasi 4aCTh paBEHCTBA IpaBasi 4aCTh PaBEHCTBA

@& @& & @y

3. Ilycts N- MHOXECTBO HATypadbHBIX YHCEl, Z- MHOXECTBO LIEJIBIX YHCET, a MHOXKeCTBa 4, B,
C onpenenensl B 3ananuu 1. Haiinute AON, AnN, ZUC, (AnB)NN, A\Z.



4, HyCTb A — MHOXECTBO napanjiejorpaMmoB, B — MHOX€ECTBO OpsIMOYT OJIbHUKOB, C —
MHOXECTBO poMOOB, D — MHOXECTBO KBaApaToB. 3alHIIATE pE3yibTaT OIEpaIlUid:
AnB, BNnC, AuUBUCUD.

5.  YKaxuTe MyCThle MHOXKECTBA CPEIU CIEAYIOIIUX: a) MHOXECTBO LEIbIX KOPHEH ypaBHEHHUS
x? —16 =0; 0) MHOKECTBO ILIEJBIX KOPHEH ypaBHEHUS 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=1{,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 33JaHUS B TETPAIU AJIsl 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 HEO0YETaMH, TEOPETUYECKUN MaTepuai 3amucaH B TETpajb, CTYACHT OTBEYaeT Ha
BOIPOCHI MPETOAaBaTENs O TeME PadOTHI.

«3» - IlpakTuyeckoe 3aHsATHE BbIMONHEHA Ha 70% u Oojee, TEOPETUUECKHI MaTepHual
3alMcaH B TETPa/b HE B MOJHOM 00bEME, CTYIEHT OTBEYAET HE HAa BCE BOMPOCHI MpernoaBaTes 1o
TeMe paboTHI.

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



Tema 2.1. OcHOBBI TEOPHH MHOKECTB

IIpakTyeckoe 3ansaTue Ne 6 UcciienoBanue cBoiicTB OMHAPHBIX OTHOLLICHU

Leas padoTbl: HaydnThcs pemaTs 3a1a4u Ha UCCIIEJOBAHNE CBOMCTB OMHAPHBIX OTHOIICHHIHA
Beinosinus padory, Bl Oyaere:
ymemy:
- IlpumeHATh JTOruyYecKue onepaunnu, GopMyIibl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
- @opMynupoBaTh 3a/a4d JOTHYECKOIO XapaKkTepa U MPUMEHSTh CPEeICTBa MaTeMaTH4YEeCKOU
JIOTUKH JUIA UX PELICHHUS.
- aHaNIM3UPOBATh 3aJ[a4y U/UIIK IpOoOJIeMy U BBIIETATH €€ COCTaBHbIC YaCTH;
- 3ompenensaTh 3Tallbl pelIeHUs 3a/1a4H;
- COCTaBJIATH IJIaH JACHUCTBUS;
- YYHUTBHIBaTh BPEMEHHBIC OTPAHUYCHUS M CPOKU IPHU pEIIeHUH NMPpo(hecCHOHANBHBIX 3a/1a4;
- BIAJETh aKTYaJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeAeNnATh 33Ja4M [MOMCKa HHPOpMALUH;
- ompeAensaTh HeoOXOUMble UCTOYHUKY UH(POpMAIUY;
- IUTAaHUPOBATH MPOILIECC IOUCKA; CTPYKTYPUPOBATH MOTydaeMyto HH(pOpMaIHio;
- BbLAENATH HanboJiee 3HaYNMOe B IiepeyHe nHpopmanuu;
- OILICHMBATh MPAKTUYECKYIO0 3HAUUMOCTb PE3YJIbTATOB IMOUCKA;
- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KIMEHTaMHU B X0J€ NpOQecCHOHaTbHON
NS TEIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dexTuBHOr0 o0O0meHuss B NpodhecCHOoHATBHOM
JeSITeIbHOCTH
- TOHMMATh OOLIMH CMBICT YETKO IPOU3HECEHHBIX BBICKA3bIBAaHUII HAa W3BECTHBIC TEMBI
(mpodeccronanbHble UM OBITOBBIE), MOHMMATh TEKCTHI HAa 0a30Bble MPOQECcCCHOHANbHBIE
TEMBI.
CBOWCTB OMHAPHBIX OTHOIIECHUH.
MarepunanbHoe obecnedeHue:
Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).
Texnnueckue cpeacTBa oOOydeHHSA: KOMIBIOTEP C JIMLIEH3HMOHHBIM IPOrPaMMHBIM
o0ecrnieueHrneM U MyJIbTHMEINa IIPOEKTOP.
3aganus:
3anaua 1. Onpenenute CBOMCTBA CIEAYIOUIUX OTHOIICHH:
1. «apsiMasi X mepeceKaeT MpsIMyro y» (Ha MHOKECTBE MPSIMbIX)
2. «gucio X 0oJbIle Ynca y Ha 2» (Ha MHOXKECTBE HaTypaIbHbBIX YHCEIN)
3. «4MCIO0 X ASTUTCA Ha YUCIIO y 0e3 ocTaTkay (Ha MHOXKECTBE HaTypaJIbHBIX YHCEN)
4. «x - cecTpa y» (Ha MHOXKECTBE JIFO/ICH ).
3apaua 2. [IpoBeputsh, SABISETCA M OTHOUIEHUEM SKBHBAJIEHTHOCTH HAa MHOXECTBE BCEX
MPSIMBIX Ha MJIOCKOCTU OTHOIIEHUE «HENEPECEKAOIMINXCS IPSIMbIX».
3apaua 3. Haiitu obOnacTth omnpesenenus, 00acTh 3HaUYeHU OTHomieHus P. SBmsercs mu
otHoeHue P pedekcuBHBIM, CAMMETPUYHBIM, aHTUCUMMETPUYHBIM, TPAH3UTHUBHBIM.
3agaua 4. Jlano MHOxecTBO A={><><}A={><><}. 3anmcarb AEKapTOBOE
npousBereHne AXAAXA. 3anate 2 O6unapubix otHomieHMs R1R1 u R2R2, mMomHOCTE KOTOPBIX
paBHa 3 u 4 cooTBeTcTBeHHO. HaiiiuTe COOTBETCTBYIOLIME 3aMBIKaHHMS OOOMX OTHOLICHHUH.
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. Otnomenne RR Ha muokectse X={a,b,c,d}X={a,b,c,d} 3agano marpuueii.

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 OuHapHOEC OTHOIICHUE
RcAxXARCAXA:

[TpoBeputs, sBiserca nu RR oTHomeHueMm 3KkBHUBaleHTHOCTH. J[00aBUTh MHHHMAJIBHOE
BO3MOJKHOE YHCIIO Tap, 4ToObl RR ctano otHomeHnuem sxBuBanieHTHOCTH. Halitn pazouenue PP.

3anaua 7. [lokaszats, 4TO 151 JTFOOBIX OMHAPHBIX OTHOIICHUI

(P1oP2)—1=P—120P-11

3agaua 8. JlokazaTh HMCTUHHOCTH CIIEAYIOMIEro yTBepkaeHus: ecnu PP uw 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 ¥ IOCTPOUTH TPaPUKH;

0) HaliTH KOMIIO3ULIUIO POTPOT,;

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

3apaua 10. Ha mHOXecTBe BeniecTBeHHBIX uncell RR 3amano OuHapHOe oTHOIIeHHe apbapb
oa2+a=h2+b<a2+a=b2+b. Jlokaxkute, 4T0 pPp — OTHOLICHHE 3KBUBAICHTHOCTH. CKOJIBKO
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}},
apXeagXapXe<agX naiinure odaacts onpenenenust 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 pe3yabTaTa:

[IpencTaBuTh BHIMOTHEHHBIE 33/1aHUS B TETPAIU 7S MPAKTUUECKUX pabOT MpernoaaBaTelio.

Kpurepun onenkn:

«5» - llpakTHueckoe 3aHATHE BBINOJIHEHA TOJHOCTHIO, 3aJa4d PEIICHBI BEPHO,
TEOPETUUCCKUI MaTepuall 3alucaH B TETPah, CTYJACHT OTBEYAET Ha BCE BOMPOCH MPEIOAaBaTEIs
1o TeMe padOoTHI.

«4» - Ilpaktnueckoe 3aHsTHEe BbINogHEHAa Ha 80%-90%, 3amauM pelIeHbl BEPHO WIIHM C
HEOOJBIIMMH HETOUYETaMH, TEOPETUUYECKUI MaTepuan 3alicaH B TeTpadb, CTYACHT OTBEYaeT Ha
BOMPOCHI MIperoaBaTes Mo TeMe padoThI.

«3» - Ilpaktudeckoe 3aHsTHE BBIMONHEHA Ha 70% u Oojee, TEOPETUUECKHI MaTepHual
3aMMcaH B TETPaJb HE B MOJHOM 00beMe, CTYACHT OTBEUYAET HE Ha BCE BOMPOCHI MPEMOIaBaTENs 10
TeMe padoThI.

«2» - IlpakTrueckoe 3aHsATHE BhINOJIHEHA MeHe 70%.



Tema 2.1. OcHOBBI TEOPHH MHOKECTB

IIpakTnyeckoe 3ansaTue Ne 7 Teopust oro0paxeHuii n ajredpa noaACTaHOBOK

Leas padotbi: HayunThes pemaTs 3a1aun areOpbl MOACTaHOBOK
Beinosinus patdory, Bel Oyaere:
ymemn:
- IlpumeHATh JTOruyYecKue onepaunnu, GopMyIibl JOTHKH, 3aKOHBI AJITeOPbI IOTHKH.
- @opMynupoBaTh 3aJa4M JIOTHYECKOTO XapakTepa M INPUMEHATh CPeCTBA MaTeMaTHYeCKOH
JIOTHKH JUISl UX PELLCHMSL.
- aHATM3UPOBATh 33Jauy U/WIM IPOOJIEMY U BBIIEIATh €€ COCTaBHbIE 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 TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- ONpeAeNATh 33aJ1a4M [OMCKa HHPOpMALUY;
- OIpenelNsATh HEOOXOIUMbIE HCTOYHUKHU HH(OPMAIIUH;
- IUIAHUPOBATH IPOILIECC MOUCKA; CTPYKTYPUPOBATh M0JIy4aeMyl0 HHPOPMALIUIO;
- BBIIENATH Haubosiee 3Ha4uMoe B IiepeuHe HH(pOpMaLuy;
- OLEHMBATh IPAKTUYECKYIO 3HAUUMOCTh PE3yJbTaTOB MOUCKA;
- B3aUMOJICHCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAaMH B XOZ€ MPOo(ecCHOHANTBHOMI
NS TEIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dexTuBHOr0 o0O0meHuss B NpodhecCHOoHATBHOM
JeSITeIbHOCTH
- TMOHUMaTh OOMIMH CMBICI YETKO NPOU3HECCHHBIX BbICKa3blBAaHUI Ha W3BECTHHIC TEMBI
(mpoeccronanbHble M OBITOBBIE), MOHMMAaTh TEKCThl Ha 0a30Bble NPO(ECcCHOHAIbHBIE
TEMBI.
MarepunanbHoe obecnedeHue:
PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).
Texnnueckue cpeacrBa oOOydeHHSA: KOMIBIOTEP C JIMLIEH3HMOHHBIM IPOrpPaMMHBIM
o0ecrnieueHrneM U MyJIbTHMEINA IIPOEKTOP.
3aganus:

1. Ilycte A MHOXkecTBO HarypanbHbIX yucell, A=N. Paccmorpum onepamuoo “+’ u
y yp s p pan
SBnsroTCs I OHU OUHAPHBIMU?

(13

Pemienwue: (5,7)—>12, 1. e. 5+7=12, 12eN. V3BecTHO, 4TO NP CIOKEHHU JIBYX
HaTypaJbHbIX YHMCEN MOJYyYUM HATypajbHOE YHCIIO, CIEeI0BATENbHO ONEepaIus

(1321

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

He sBJsieTcsl OMHApHOM orepalyeil 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 1/13 2 1)(3 1 2}'



3. JlaHBI IBE MMOJCTAaHOBKU: G1 U Gy. [IpuBeaHMTE MOICTAHOBKU K KAHOHMYECKOH 3aIUCH U
HaWauTe UX KOMIIO3UIIHIO G1°C72 U G2°071.
12345
25431

15432
o, = ,
135241

Pemenue: BTOpaH IMOoACTAaHOBKA 3alrcaHa B KaHOHHWYCCKOM BHAC, a IICpPBasi- HCT.

o,

ITosTomy B BepxHeii cTpoke 3amuiineM yrcia ot 1 1o 5, a B HmkHeld o1(l) = 3, 01(2)

1, 61(3)=4, 61(4)=2, 64(5) = 5. 1 12345
=1, o1(o)=4, 01(4)=¢, © = 5. Urak, o, =
1 1 ' 't 31425
Haiinem o7°c;. CHauvana BbINONHsETCs IepBas moxacraHoBka oi(l) = 3, a 3artem
12345
BTOpas G2(3)=4 u 1. 1. [lonyuum cnenyrouryro MaTpuly: ¢, 00, = 42351

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

12345
0,00, = 15243 # 0, 00;.
§ 5 123456
4. HaI/II[I/ITC YqUuCJIo I/IHBepCI/II/I " YCTHOCTH NOACTAHOBKHN O =
643125

Pemienue:

123456
643125
_4

123456} ;

L (123456
—> —
641325

123456

, (123456
614325

., (123456
164325

. (123456) , (123456
126435 126345

164235 162435
. (123456) , (123456) , (123456
123645 123465 123456/

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

3adayu 0na camocmoamenbHo20 peuieHus

o -1 -2 3 4 55 -99 o
Haiigute 61 7, 02 7, G1°G2 U G2°G1, G1~, G2 , G1 , G2 , IOPSA0K, YUCJIIO UHBEPCUN U YCTHOCTDb

Ka)XJIOM U3 IMOJICTAHOBOK:

12345 12345 12345 12345
a)O'lz ,62: , d)o-l: 10-2: !
213514 51234 21354 41253
12345 12345 12345 12345
b) o, = , 0, = X e)o, = , O, = X
54321 54321 12543 32154
12345 12345 12345 12345
C)o, = , O, = , f)o, = , Oy = ;
24153 12435 13524 54231

4

i

Ilopsinok BbINOJHEHHSI padOThHI:
1. PemuTs 3a1aHus B TETpaay.
2. Ionmyuynth y mpenojaaBaTens 3aaHus Il CAMOCTOSTENbHOW pabOThl W PELIMTh HX

TCTpaau.



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

Kputepun onenku:

«5» - [IlpakTuyeckoe 3aHSTHE BBINOJHEHA TOJHOCTBIO, 3a/Jaud PEIICHbl BEPHO,
TEOPETUYECKHUI MaTepuall 3alucal B TETPajb, CTYJACHT OTBEYAET Ha BCE BOMPOCHI MpernojaBaTens
10 TeMe pabOoTHI.

«» - Ilpaktnueckoe 3aHsATHe BblONHEHA HAa 80%-90%, 3amaun pelieHsl BEpHO WIH C
HEOOJIBIIMMU HE0YETaMH, TEOPETUYECKUI MaTepuan 3alucaH B TeTpajb, CTYJCHT OTBEYaeT Ha
BOTIPOCHI MPETIOAABATEIS IO TEME PaOOTHI.

«3» - Ilpaktuueckoe 3aHsiTUe BbIONHEHa Ha 70% wu Oojee, TEOPETUUYECKUU MaTepual
3alMcaH B TETPaJb HE B MOJHOM 00BbEMe, CTYJCHT OTBEUACT HE Ha BCE BOMPOCHI MPEMOIaBaTENS 110
TeMe paboTHI.

«2» - IlpakTueckoe 3aHsATHE BbllONHEHA MeHE 70%.



Tema 3.1. Ilpequkatsl

IpakTuyeckoe 3ansiTue Ne 8 Haxoxxnenune 06,acTu onpeneeHUst 1 MCTHHHOCTH
npeaukarta. [locTpoeHne oTpUMIAHUI K NIPeNKATAM, COIEPKAIMM KBAHTOPHbIE ONepanuu

Leap pa6oThi: GOpMUPOBAHKUE YMEHHI ONMPEAEIATh JOTMYECKHE 3HAUYCHUS BBICKA3bIBAHUM,
COJIEpIKaIINX MPEIUKATHIL.
Beinosinus patdory, Bel Oyaere:

yMmemb:

- IIpuMeHSTh JOrHYECKHEe Onepaliu, GOopMYJIbl JOTUKH, 3aKOHBI aIreOphl JIOTUKH.

-  @®opMyIupoOBaTh 3aJaYM JIOTHYECKOI'O XapaKTepa W MPUMEHATh CPEJICTBA MAaTeMaTHYECKOU
JIOTUKH JUIS UX PEIICHHUS.

- aHAIM3UPOBATH 3a7a49y W/HIU TPOOJIEeMy U BBIICTSAThH €€ 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 IPOPECCHOHAIBHON M CMEKHBIX cepax;).

- ONpeAeIATh 33J1a4M IMOMCKa HH(POPMAIUH;

- ompeaenaTh HeoOX0UMbIe HUCTOYHUKN HH(POPMAIUH;

- IUIAaHUPOBATH MPOIIECC TIOUCKA; CTPYKTYPUPOBATh MOJIy4aeMYI0 HHPOPMAIIUIO;

- BBLICTATH HauOoJiee 3HAYMMOE B TIepedHe nHpopManmu;

- OIICHHMBAThH MMPAKTUICCKYIO 3HAUMMOCTH PE3YJIbTATOB ITOUCKA;

- B3aWMOJICHCTBOBATH C KOJIETaMH, PYKOBOJICTBOM, KJIMEHTaMH B XO0J€ MPOPECCHOHATHHON
JIEATEIbHOCTH

-  OPUMEHATh TEXHUKA W HpHeMbl 3((EKTHBHOrO OOIIEHUS B MNPOPECCHOHATBHON
JEATeIIbHOCTH

- TIOHMMATh OOIIMN CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUI HAa W3BECTHBIE TEMBI
(mpodeccronanbHble M OBITOBBIE), MOHHUMATh TEKCThI HAa 0a30BbIe MpodeccHoHalbHbIE
TEMBI.

MarepuanbHoe o0ecnieyeHue:

Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).

Texnnueckue cpeactBa oOOydeHHSA: KOMIBIOTEP C JIMLIEH3HMOHHBIM 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] MOIJIM OBbITh BKIIOYEHBI HEJIOTHYECKHE KOHCTAHThl M IIepEeMEHHBIE,
BBOJIUTCSI IOHSATUE MPEUKATA.

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 coboif ! -MecTHYIO OyneBy



HynbmecTHBIN npeaukat npeacTaBisieT coO00i BhICKa3bIBaHUE.

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

Blx,y)="xy =0"

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

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

WUCTUHHOCTH
ITOCKOJILKY MHOKECTBO 3HAYECHHI JIIOOOrO IIPEJUKaTa JIEKHT BO MHOXKECTBE "'-D‘l-"', TO C
Hpe[[I/IKaTaMI/I MOXHO HpOI/I3BOI[I/ITB BCC OHepaHI/II/I aﬂrerbI JIOTUKH, U BCC HU3BCCTHBIC CBOﬁCTBa
JIOTUYECKUX OIlepalluii 0000IaI0TCs 11 IIPeIUKaToB. PaccMOoTpuM 5TH cBoMCTBa (11 y100CTBA B
CBOMCTBAX 3aMMCHIBAIOTCSA OJHOMECTHBIE ITPETUKATHI):
3. KoMmmyTaTuBHOCTD:
PlxbhwOlx)=0x v Plx) PlxiaOlx)=Clxbn Plx)
, .
2. AccoMaTUBHOCTE:
Flx)w Dixbv Rlxh={PlxhvO2lx v Rix)
b
Plx)rlDxba Rx N=1{Plx)a2lxhn Bix)
3. JIucTpUOYTUBHOCT:
Pl b AQ 0 ha Blx = APlx v Qlx ha (Plx b Rix )
b
Plx)a Qv Rlx W= 1{Plx)n DMx ) v (Plx)n Rix )
PlIl-__:PIl:Ple PlIl_--_PIl:Plxl
H .
X I=Px

Pixiv—-Pxi=1

6. 3aKOH UCKIIFOUEHHSI TPETHETO: .

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:

Prxivi=1 Pxivld=Fx) Pxinl=Rx) Pxind=0
=kl QL}:'HRIII

3nech — 100bIe peANKATHI.

B T0 ke Bpems, M NMpEeauKaTOB ONPEAEIEHBI ONEpaly CHENUaTIbHOrO0 BHJA, KOTOPHIE
Ha3zbIBaroTcsa KBaHTOpamu.

CumBon " HaswsiBaercs Kanrtopom BeeoGimnoctu (OGIHOCTH).
Cumeon J HasbiBaetcss KBaHTOPOM CyILIECTBOBAHML.
Tycts mana samcs 724 (wm 3%A4). Tepemennas ¥ nassisaercs lepeMenHoii B KBaHTOpE,

a 4 _O6nacreio JIEHCTBUSI KBAHTOPA.



HMMeroT MeCTO SKBUBAJICHTHOCTH:

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

[Ipenukar Ha3zbiBaeTcsi TOXIECTBEHHO UCTUHHBIM (TOXKIECTBEHHO JIOXKHBIM), €CJIA MIPU BCEX
BO3MOXKHBIX 3HAUEHUSIX EPEMEHHBIX OH NMpuHuUMaeT 3HaueHue 1(0).

CHpaBeI[J'II/IBBI OKBHUBAJICHTHOCTH

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

PasnounMenHbie KBAaHTOPBI MOKHO IIEPECTABIIATH TOJBKO CICAYIOIIHUM 06p830MI

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

O6parnbie GopMyITbl 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 ITPe0OpPa30BbIBATh CIEAYIOIUM 00pa3oMm:

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 00JIACThI0 MHOXKECTBO JIEHCTBUTENBHBIX uncen R :

1aVxIy(x-+y-=9)1
2.3x3Iv(x-+y-=9)1
3a43xVy(x-+v=9)19
4Ny (x+y=0)1
54Vx(((x= 1) v-(x=2))r=(x=x))
6.4Vx((x?>x) = (x> 1) V-(x<0))):
74Va((Fx(ax=-1))y<=-(a=0))
8..¥adbVx(x:+-ax-+b-=0)9
9.3bVadx(x>+-ax-+b-=-0)1
10.-¥bIaVx(x2-+-ax-+b-=-0).9
11-3avbax(x2-+-ax-+b-=-0).9

LIl

3amanue 2



N3 crenyrommx NOpeawKaToB C MOMOIIBI0 KBAaHTOPOB TMOCTPOWTE BCEBO3MOXHbBIC
NpeUIOKEeHUsT (Kak TIepBble YeTbIpe MPEUIOKEHUs MpeablayIneld 3alaud) U ONpeAeNuTe HX
VMCTHHHOCTHBIC 3HAUYEHUS, CUUTAs IPEAMETHON 00JIaCThI0 MHOXKECTBO R :

X2 +y2=16;

x2+1=0)=>(x=1);

X<y,

X2 = 25.

3ananue 3

Ompenenure U wuzo0pazure Ha R MHOXKECTBA HCTUHHOCTU CICAYIOIIMX 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) &x<1).

IMopsinok BbINoJIHEHUs padoOTHI:

1. Pemnth 3a1aHUS B TETPAIH.

2. Ilonyuyuth y mpenopaBaTelss 3afaHMs Ul CaMOCTOSATENIbHOW pabOThl W pPEUIMTh UX B
TeTpajH.

®opma npeacTaBiaeHus pe3yJabTara:

[IpencraBuTh BHINOJHEHHBIE 3aJJaHUS B TETPaIH Ul IPAKTHUECKUX PaOOT MpenoaaBaTeio.

Kpurtepuu ouenku:

«5» - [IlpakThdeckoe 3aHATHE BBINOJIHEHA IIOJIHOCTBIO, 3a/laud PEIICHBl BEPHO,
TEOPETHUYECKHI MaTephall 3allUCaH B TETPa/b, CTYICHT OTBEYAET HAa BCE BOIMPOCHI MPETOIaBaTels
1o TeMe padOoTHI.

«4» - Ilpaktnueckoe 3aHsTHe BbiNogHEeHAa Ha 80%-90%, 3amauM pelIeHbl BEpHO WM C
HEOOJIBIIMMH HeJ0YeTaMH, TEOPETUYECKUI MaTepuall 3allucaH B TeTpajb, CTYJIEHT OTBEYaeT Ha
BOIPOCHI NIPETOAaBaTeNs O TeME PadOTHI.

«3» - IlpakTuueckoe 3aHATHE BbINONHEHAa Ha 70% M Oojee, TEOPETUUECKUH MaTepual
3aMucaH B TETPaJb HE B MOJHOM 00BbEeMe, CTYJCHT OTBEUAeT HEe Ha BCE BONPOCHI MpEnoaBaTes 1Mo
TeMe paboTEhI.

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



Tema 4.1. OcHoBBI Teopuu rpagos

IIpakTnueckoe 3ansaTue Ne 9 HUcciienoBanmne oTo0paskeHui M CBOMCTB OMHAPHBIX
OTHOLIEHUM# ¢ MOMOIIbIO rpagoB
Leas padoThl: popMHpPOBAHNE YMEHHUN TOCTPOCHHUS TpadoB.
Beinosinus patdory, Bel Oyaere:
ymemy:

- IIpumensrts norudeckue onepanuu, GopMysibl JOTUKH, 3aKOHBI aareOpbl JIOTUKH.
-  @opMynupoBaTh 33/a4d JOTHYECKOIO XapakTepa U MPUMEHSTh CPEeICTBa MaTeMaTH4YEeCKOU

JIOTUKHU IJI1 UX PEIICHUS.

- aHATM3UPOBATh 33Ja4y U/WIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIE YaCTH;

- 3ompenensaTh TAlbl pEIIeHHs 3a/1a4H;

- COCTaBJIATH IJIaH JACHUCTBHS;

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

- OIpeneNsATh HEOOXOIUMbIE HCTOYHUKHN HH(pOpPMAIIUH;

- IUIAHUPOBATh IPOIIECC MOUCKA; CTPYKTYPUPOBATh M0JIy4aeMyl0 HHPOPMALIUIO;

- BBIIENATH Hanbosiee 3HauuMoe B IiepedHe HH(pOpMaLuy;

- OLICHMBATh [IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB ITOUCKA;

- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMH B XOJ€ Mpo(hecCHOHAIbHOMI

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), MOHMMATh TEKCTHI Ha 0a30BbIe MPO(EecCHOHATBHBIC
TEMEL.

MarepuanbHoe obecrnedeHnne:

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 MHIIUIEHTHOCTH.

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 nukinomaruyeckoe yucio rpaga G.
7. Onpenenure BUJ 33JJaHHOTO rpada.



Ve 43
Vs Vs Vs
8
Vl
2 Vs
Vs Vi
e

Puc. 1. 3amanue rpada G k ynp. 1 (a-oic — BapranThl)

2. lloctpoiiTe MaTpully CMEKHOCTH M MaTpULly WHIUACHTHOCTH JUIsl OTHOILUIEHUH, 3aJaHHBIX
rpadom G. Haiiaure yucio creneHei BXxoja M BbIX0ja 3TOro rpada, AaiTe eMy XapaKTepUCTUKY

0, ® p
0, 0

Puc. 2. 3amanue rpada G ynp. 2 (a—e — BapUaAHTHI)

A

ITopsinok BbINOJHEHHS PadOTHI:
1. PemuTs 3a1aHus B TETpaay.
2. Ilomyuyuts y mpenopaBatelss 3aJaHMs Ul CaMOCTOSTENILHOW pabOThl M pPELIMTh UX B
TeTpaaHy.
®opma npeacTaBiaeHus pe3yJbTarTa:
[IpencraBuTh BBIOJHEHHBIE 3aJaHUS B TETPAIU Ul IPAKTUUECKUX PAOOT MPENoAaBaTeo.
Kpurepun onenkn:



«5» - IlpakTHueckoe 3aHSATHE BBIOJHEHA TMOJHOCTHIO, 3aJaud pELIeHbl BEPHO,
TEOPETUYECKHUI MaTepHall 3alrcaH B TETPab, CTyJICHT OTBEUAET HAa BCE BOIMPOCHI MPEIOaaBaTeNs
10 TeMe pabOTHI.

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

«3» - Ilpaktuueckoe 3ansThe BbonHeHAa Ha 70% u Oojee, TeopeTUUECKHI Marepual
3amMcaH B TETPajb HE B MOJHOM 00bEeMe, CTYICHT OTBEYAET HE HAa BCE BOMPOCHI MpernojaBaTesis 1o
TeMe paboTHI.

«2» - IlpakTrueckoe 3aHsATUE BbINIOJIHEHA MeHE 70%.



Tema 5.1.9J1eMeHTHI TeOPHHU AJITOPUTMOB

IIpakTnyeckoe 3ansaTue Ne 10 Padora mamunsl Teropunra

Heas paGoTbl: (QopMUpOBaHHE YMEHHMH CTPOMTH AaBTOMATHI, PACIO3HAIOIIME 3aJaHHBIC
CBOMCTBA CJIOBA.
Beinosinus patdory, Bel Oyaere:
ymemn:
- IlpumeHATh TOruyecKue onepannu, GopMysibl JOIMKH, 3aKOHBI AJIreOPbI JIOTHKH.
- @opMynupoBaTh 33Ja4M JIOTHYECKOTO XapakTepa U IPHUMEHATh CPEACTBa MaTeMaTHYECKOi
JIOTHKH JUISl UX PELLCHMS.
- aHATM3UPOBATh 33Ja4y U/WIM IPOOJIEMY U BBIIEIATH €€ COCTaBHbIE YaCTH;
- 3ompenensaTh TAlbl pEIIeHHs 3a/1a4H;
- COCTaBJIATH IJIaH JCHUCTBUS;
- YUYUTBIBaTh BPEMEHHBIE OTPAHUYEHUS U CPOKU IIPU PELLIEHUH NPOPECCHOHANbHBIX 3a/1a4;
- BIAJETh aKTYAJIbHBIMH METOJIAMH Pa0OTHI B TPOPECCHOHATILHOM U CMEXKHBIX cepax;).
- OIpEeneNATh 3a/1a4M OUCKa UHPOPMALIUY;
- OIpeneNsATh HEOOXOIUMbIE HCTOYHUKHN HH(pOpPMAIIUH;
- IUIAHUPOBATH IPOLIECC MOUCKA; CTPYKTYPUPOBATh M10JIy4aeMyl0 HHPOPMALIUIO;
- BBIIENATH Hanbosiee 3HauuMoe B IepeyHe MHPOpMaLIUY;
- OLICHMBATh [IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB ITOUCKA;
- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMH B XOJ€ Mpo(hecCHOHAIbHOMI
NS TEIbHOCTH
- TPUMEHATh TEXHUKM M TpueMbl 3(dexTuBHOr0 o0O0meHuss B MNpodhecCHOHATBHOM
JesTeNbHOCTH
- TOHUMaTh OOMIMHA CMBICI YETKO NPOU3HECEHHBIX BBICKA3bIBAHUN HAa HW3BECTHHIE TEMBI
(mpoeccronanbHble M OBITOBBIE), MOHMMAaTh TEKCThl Ha 0a30Bble MPO(ecCHOHAIbHBIE
TEMBI.
MarepunanbHoe obecnedeHue:
Pa3znarounslii Matepuan (KapTOUKH C 3a/JaHUSIMU).
Texnunueckue cpeacrBa OOydeHHs: KOMIIBIOTEp C  JIMIIEH3MOHHBIM IPOTPAMMHBIM
o0ecrnieueHrneM U MyJIbTHMEINa IIPOEKTOP.

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

0,0 /—\\ 0,0

2, qeTHO {?, HEYETHO
aven odd

Puc. 1
2. TloctpouTh muarpaMMy COCTOSIHHH JIsi aBTOMATOB 3aJ]AHHBIX B BHJIE TAOJUI] COCTOSTHUH.

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

W 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 TbIOpPIHl"a, CJICAYIOLIYIO MallluHYy:

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 3a1aHust B TETPAIH.

2. Ionyuynth y mpemojaaBaTels 3aJaHus Ui CAMOCTOSITENIbHOW PabOThI W PEUINTh UX B
TeTPaIH.

dopma npeacraBjeHus pe3yabTara:

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

Kpurtepuu ouenku:

«5» - IlpakTudyeckoe 3aHATHE BBHINOJIHEHA IIOJHOCTBIO, 3a/laud PpEIIeHbl BEpHO,
TEOPETUYECKHI MaTepuall 3allucaH B TETPalb, CTYACHT OTBEYAET Ha BCE BOMPOCHI MPENOAaBaTeis
10 TeMe paboTHI.

«4» - llpaktnueckoe 3aHsTHE BbINogHEHA Ha 80%-90%, 3amaumM pelIeHbl BEPHO WM C
HEOOJBIIIMMH HEJ0YeTaMH, TEOPETUYECKHI MaTephall 3alliCaH B TETpajb, CTYJICHT OTBEYaeT Ha
BOTIPOCHI ITPETIOIaBATEIIS IO TEME PabOTHI.

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

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



