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BBenenue

[IpakTuyeckue 3aHATHs, KaK BHJ Yy4€OHBIX 3aHATHN, HAMpPaBICHbl HAa JKCHEPUMEHTAIbHOE
MOATBEP)K/ICHUE TEOPETHUUYECKUX TMOJOXKEHUH M (opMHUpoBaHHE Y4YEOHBIX M MPOdecCHOHATBHBIX
MPAKTUYECKUX YMEHUH U COCTaBISIOT BAXKHYI0 YacTh TEOPETUYECKOW M MpodecCHOHaTbHOU
MPAKTUYECKOU MOATOTOBKH.

B mpouecce mnpakTUyeckoro 3aHATUS OOydYarolMecs BBIOTHSIIOT OJIHO WM HECKOJBKO
MPAKTUYECKHX 33/1aHUN B COOTBETCTBUH C U3Y4aeMbIM COJIEp>KaHUEM y4eOHOro MaTepuarna.

CopmepxaHue MpPAaKTUYECKUX 3aHATUH 1o ydeOHoi aucuumiauHe EH.02  DnemeHTs
MaTEeMaTHYECKOM JIOTHKHU JJOJKHO OXBAThIBaTh BECh KPYT MPO(ecCHOHANBHBIX YMEHHM, Ha MOATOTOBKY
K KOTOpPbIM OpHUEHTHPOBaHAa JaHHas JAUCIUIUIMHA, a B COBOKYIIHOCTHM OXBAaTbIBaTh BCIHO
podecCHOHANBHYIO A€ATeIbHOCTh, K KOTOPOM TOTOBUTCS CIICIIHAIUCT.

[Ipu paszpaboTke coaep>kaHUs MPAKTUYECKUX 3aHATHH ClieyeT Y4YUTBIBaTh, YTO HApsAIy C
dbopMUpOBaHMEM YMEHHI U HaBBHIKOB B TMpollecce NPAKTHUUECKUX 3aHATUH  0000IIarTcs,
CUCTEMAaTHU3HPYIOTCS, YIIIyONSIOTCA U KOHKPETU3UPYIOTCS TEOPETHUECKHUE 3HaHMs, BbIpaOaThIBaeTCs
CIIOCOOHOCTh M TOTOBHOCTh HCIIOJB30BAaTh TEOPETHYECKHE 3HAHMS Ha IPAKTHUKE, Pa3BUBAIOTCS
MHTEJUICKTYaJIbHbIE YMEHHUS.

Brinonnenune o0y4arommuMucs NpakTUYECKUX 3aHATUN TPOBOAUTCS C LIETBIO:

- (opMupoBaHMsS MPAKTUYECKHMX YMEHUH B COOTBETCTBHM C TpPEOOBAHHSIMH K YPOBHIO
MOAroTOBKU oOy4aromuxcs, ycranoBineHHbIMH PI'OC u paboueit mporpaMMoil yueOHOM AUCIMITITUHBI
EH.02 DnemeHTh MaTEeMaTHYECKOM JIOTUKUA 10 KOHKPETHBIM pa3jesiaM U TeMaM JUCIUIUINHBI;

- 0000IIeHUs, CUCTEeMAaTHU3allMK, YTIIyONEHUs, 3aKpPEIUICHUS TMOJYYCHHBIX TEOPETHUYECKHUX
3HAHHUH;

- COBEpIUEHCTBOBAHMS YMEHUU MNPUMEHSTh MOJYYECHHbIC 3HAHUS Ha MPAKTHUKE, peanu3aluu
€MHCTBA UHTEJJIEKTYalIbHOU U MPAKTUUYECKOH ACSITEIbHOCTH;

- pa3BUTUS HHTEUIEKTyalbHBIX YMEHUH y OyAyHIMX CHENHUATUCTOB: aHATUTHYECKHUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U Ip.;

- BBIPAa0OTKM TakKUX MPOPECCHOHAIBPHO 3HAYMMBIX KauyeCTB, KaK CaMOCTOSATEIbHOCTD,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPUYECKAas HWHUIIMATHBA NpPHU PEIICHUH TOCTABJICHHBIX 3aJad MpH
OCBOCHHMH OOIIUX M MPOGECCHOHATBHBIX KOMITCTCHITUH.

CooTBeTcTBEHHO B Tmporecce ocBoeHHs yueOHou aucummiuabl  EH.02  DnemeHTsl
MaTeMaTHYECKOM JIOTUKH 00yYaroIrecs J0KHbI OBIaIETh:

YMEHUSIMHU:

- (opmynpoBaTh 33aUM JTOTUIECKOTO XapaKTepa U MPUMEHSTh CPEICTBA MaTEeMAaTUYECKOM
JIOTUIKU JIJIs1 UX PEILICHUS;

3HAHUSIMU:

- OCHOBHBIE MPHUHIIMIIBI MAaTEMaTUYECKOU JIOTUKH, TEOPUH MHOKECTB U TEOPUHU aJITOPUTMOB;

- (hopmyIbl anreOphI BHICKAa3bIBAHUT;

- METOJIbl MUHUMHM3AIIUN aJIreOpandecKuX Mpeoopa3oBaHui;

- OCHOBHI sI3bIKa U aJaTeOphI MIPEAUKATOB.

Brimie mepeuuciieHHble yMEHHMsT W 3HAHUS HampaBieHbl Ha (OPMUPOBAHME CIEAYIOIIUX
podecCHOHANBHBIX U OOIIHUX KOMIIETEHIUI CTYICHTOB:

OK 1. ITonumaTh CyIIHOCTh U COLIMATBHYIO 3HAYMMOCTh CBOEH Oyay1iei mpodeccuu, nposBiiTh
K HEM YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESITENBLHOCTD, BEIOUPATh TUMIOBBIE METOMABI U CIIOCOOBI
BBITIOJIHEHHS TIPO(ECCHOHATBHBIX 3a/1a4, OIIEHUBATh UX 3(PPEKTUBHOCTH U Ka4eCTBO.

OK 3. IlpuHumars pelmieHHss B CTaHAAPTHBIX M HECTAHAAPTHBIX CHUTyalUsiX MU HECTH
32 HHX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U UCTHOJIb30BaHUE HHPOpMAIUU, He0OX0auMoi 17151 3¢ (HEKTUBHOTO
BBITIOJIHEHHS TIPO(ECCHOHATBHBIX 3a/1a4, MPOPECCHOHAITBHOTO M TUYHOCTHOT'O Pa3BUTHSI.

OK 5. Hcnonws3oBaTh MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHUH B



npodeccuoHaNbHOM 1eATEeTbHOCTH.

OK 6. PaGorarb B KOJUIGKTHBE W KOMaHje, 3(P(EKTHBHO OOIIAThCS C  KOJUIETaMH,
PYKOBOJCTBOM, TOTPEOUTEIISIMH.

OK 7. bpare Ha cebsi OTBETCTBEHHOCTh 3a pabOTy YIEHOB KOMaHJbl (MIOJYHMHEHHBIX),
pe3yNbTaT BBIMOJIHEHHS 3a1aHUH.

OK 8. CamocTosITensHO OMpeAensiTh 3aJadl MPOPEeCCHOHANBHOIO M JMYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMO0Opa30BaHUEM, OCO3HAHHO MJIAHUPOBATH MOBBIIICHNE KBATU(DUKAIIUH.

OK 9. OpueHTHpOBaTbCS B YCIOBHUSX YacTOM CMEHBI TEXHOJIOTHH B MpodeccHOoHaNbHOM
NeSITENIbHOCTH.

I[IK 1.1. Cobupath [naHHbBIE [UIS aHajdW3a MCHOJB30BAHUS H  (PYHKIIMOHUPOBAHUS
MH(OPMALIMOHHONW CHCTEMbI, Y4acTBOBATb B COCTaBICHHUHM OTYETHOW JOKYMEHTAllMM, MPUHUMATH
ydacTue B pa3paboTKe MPOEKTHON NOKyMEHTAIMU Ha MOAU(PHUKAIIUI0 MHPOPMAIIMOHHOM CUCTEMBI.

[1K 1.2. B3aumopeicTBoBaTh CO CIENUATUCTAMU CMEXKHOTO MPOQuIIs Mpu pazpaboTKe METOIOB,
CPEICTB U TEXHOJIOTHI MPUMEHEHHUSI 00BEKTOB MPOGECCHOHATBHON NEATEIIbHOCTH.

I[IK 1.4. VuacTBOBaTh B SKCIEPUMEHTAIFHOM TECTHUPOBAHHH HWH(GOPMALMOHHONW CHUCTEMBI
HA  OJTame OMBITHOMW OJKCIUTyaTalud, (UKCUpPOBATh BBISIBICHHbIE OMIMOKH KOJUPOBAaHUS B
pa3pabaTbiBaeMbIX MOAYJSIX HH(GOPMALIMOHHON CUCTEMBI.

[1K 2.3. [IpuMeHsATh METOUKU TECTUPOBAHNUS pa3padaThIBAEMbIX MPUIOKEHHI.

JlaHHbIE METOAMYECKHE YyKa3aHus 1O OpraHu3allid W TPOBEIACHHUIO MPAKTUYECKUX paboT
COCTaBJICHbl B COOTBETCTBHUH C COJAEpKaHMEM pabouell MporpaMMbl AUCHUILIUHBL DIEMEHTHI
MareMaTnyeckon Joruku crenuanbHoctu 09.02.04 MHpopManroHHbIE CUCTEMBI (IO OTpacisaM) IO
porpaMMe yriayOJIeHHON MOArOTOBKHU.

YyeOHasi MUCHUIUIMHA ODJIEMEHThl MaTEMaTHUeCKON JIOTUKM M3y4daeTcsi B TEYEHHE OJHOTO
cemectpa. OOt 00beM BpeMEHU, OTBEICHHBIN HA BBHIMOJIHEHHE MPAKTHYECKOM paboThl IO yueOHOU
JTUCHUILTAHE DIIEMEHThl MaTeMAaTUYECKOM TIOTUKU, COCTABISET B COOTBETCTBUU C YUEOHBIM IUIAHOM U
paboueii mporpaMmori— 46 4acos.

MeTtoauueckue peKOMeHAAMK MPU3BaHbl IOMOYb CTYJEHTaM MPAaBUILHO OPraHU30BaTh paboTy
U PalMOHAIBHO HCMOJb30BaTh CBOE BpEMs MPU OBIAJCHUHM COACpPNKAHHEM y4eOHOW AUCIMITUHBI
DeMeHThl MaTeMaTHYeCKOW JIOTUKH, 3aKPEIUICHUH TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX YMEHUH.

PacnpenesieHue 4acoB Ha BbINOJTHEHHE MPAKTHYECKOH PadoThI CTYIEHTOB 10 pa3jiesiaM U TeMaM
Y4eOHOM TMCUMILIMHBI DJIeMEHThl MATEMATHYECKOM JTOTUKHU

HaumenoBanue pasnena, TeMbl Ob6beMm
4acoB Ha
I1P
Paznen 1. Auredpa BbICKa3bIBaHUIA. 20
Tema 1.1. Boicka3pIBaHMsl U ONIEPANIMH HAJl HUMHU 8
[Tpaktuueckas padora Nel. Onpenenenue 3Hau€HUSI HICTUHHOCTU BBICKa3bIBAHUN 2
[TpakTuueckas padota Ne2. [locTpoeHue cOCTaBHBIX BhICKA3bIBAHHIA 2
[TpakTuueckas padora Ne3. CocraBnenue TabaUI] UICTUHHOCTHU ISl opMyTT 2
[TpakTrueckas padora Ned. [IpeoOpazoBaHKe JOTHYECKUX BBIPAKCHUMA 2
Tema 1.2. @opmy.ibl aJredpbl BbICKA3bIBAHUIM 4
[TpakTuueckas pabota Ne5. CocraBneHnue Ta0auI HICTUHHOCTHU JUIsl QOPMYII. 2
[IpakTuueckas padora Ne6. Ynpouenue popmyin 2
Tema 1.3. Hopmanbubie ¢popmbl 1J1s1 GopMyJ1 ainredpbl BHICKa3bIBAHM. 4
[Ipaktuueckas padora Ne7. [IpuBenenue Gpopmys K COBEpIIEHHBIM HOPMaNbHBIM (hopMam 4




Tema 1.4. Ilpusioskenus aaredpbl BLICKA3bIBAHUN K JIOTHKO-MaTeMATHY€CKOI 4
NPaKTHKeE

[TpakTuueckas padora Ne§. [IpuMeHnenue He0OXOAUMOrO U JOCTATOYHOTO YCIOBHH 4

Pa3pnen 2. ByJsieBbl pyHkun 13

Tema 2.1. MHoOkecTBa, OTHOLIEHUS, PYHKIMH

[IpakTuueckas padora Ne9. Oneparnuu HaJl MHOKECTBAMHU

[Tpaktuueckas padora Nel0. Kpyru Diinepa. Pemenue 3amau.

— | =N W

[Tpaktuueckas padora Nell. Koprexu u 1ekapToBoe MpoU3BeACHNE MHOXKECTB

[Tpaktuueckas padota Nel2. CooTHOIIEHHS] MEXKAY MHOXKECTBAMHU

Tema 2.2. ByJieBbl pYHKIMH OT OTHOT0, IBYX APT'YMEHTOB U OT N APryMEHTOB.

[Tpaktuueckas padora Nel3. [Ipusenenue bynepoit pynkiuu k CAHD

[Tpaktuueckas padora Nel4. [Ipuenenue bynesoit dynkiuu k CKH®

[Tpaktuueckas padora Nel5. Kanonnueckuii MHorousiex JKerankuHa

NN N eo—

[Ipaktuueckas padora Nel6. [Ipumenenne Teopemsl [locta mpu pemenuu 3anaq

=)

Pa3znean 3. Jloruka npeamkaToB

Tema 3.1 OcHOBHBbIE IOHSATHSA, CBSI3AHHbIE C IPEINKATAMU. 2

[IpakTuueckas padota Nel7. BoimonHeHue TOTHYECKUX OMEpaii HaJl IpearuKaTaMu 2

Tema 3.2. KBaHTOpHBIE ONePaly HAJ PeIUKATAMHA

[TpakTuueckas padora Nel8. KBantopnsle onepanuu

Tema 3.3. IlpuMeHeHHe JJOTUKHU NPEIUKATOB K JIOTUKO-MATEMATHYECKOH NMPAKTHKE

N AW W

[TpakTuueckas padora Nel9. Ncnonb30BaHue MeToa MaTeMaTUYECKOM HHIYKITUH TIPU
peIIeHUN 3a/1a4

[Tpaktuueckas padora Ne2(. [IpumeHenne T0rUKU MPEIUKATOB

Pa3pnen 4. JiieMeHThI TEOPUM AJITOPUTMOB

Tema 4. JjieMeHTbI TEOPUM U PAKTUKH KOJAMPOBAHUSA

[Tpaktuueckas padora Ne21. CocraBieHue anropuTMOB

NN A AN

[TpakTuueckas padota Ne22. Pasnuynbie moaxo/bl K opManu3aiy MOHATHS alrOpUTMa

Hroro 46

IlepeyeHb peKOMeHyeMOI JIUTEPATYPbI
(8 ToM uncne MHTepHeT-pecypchl)
OcHOBHbIE HCTOUYHHKH:
1. Hromun B.U. Daementsl mareMatuueckoii toruku/ B.M. Uromun — M.: Axkagemust. — 2016. —
314c.
2. Urommn B.W. 3amaun u ynpaxkHeHus mo martemaruuyeckoil joruke/ B.M. Uromwmn — M.:
Axagemus. —2016. — 305c.
JlomoiHMTE/IbHbIE HCTOYHUKM:
1. Tpuropwes B.II., CaGyposa T.H. CoopHuk 3anau no Beicuieit matemaruke / B.I1. ['puropnes. —
M.: Axkagemud. —2017. — 157 c.
2. Boromonos H.B. - ITpakTiueckue 3aHATHs 110 MaTeMaTke. — M.: FOPAT,2017.
HNuTepHeT-pecypcebl:




1. Martepuassl o MmaTremMatuke B EnuHoit komiekiuu nudpoBbix 00pa3oBaTeIbHBIX PECypCOB
http://school-collection.edu.ru/collection/matematika

2. MOCKOBCKUH IIEHTP HEMPEPHIBHOTO MaTeMaTHYECKOro 0Opa3oBaHus http://www.mccme.ru
3. Bcs anemenTapnas matematuka: CpeaHss MaTeMaTHYecKass MHTEPHET-ITKOJIa
http://www.bymath.net

4. I"azera «Marematuka» Mznarensckoro goma «llepBoe ceHTsiOps» http://mat.1september.ru
3. 3anauu Mo reoMeTpun: HHHOPMaLIMOHHO-TIOUCKOBas cuctema http://zadachi.mccme.ru

6. MnTepHeT-npoekT «3anaqym» http://www.problems.ru

7. MareMaTika B TIOMOIIb INKOJBHUKY U CTYICHTYy (TecTbl IO MaremaTwke online)
http://www.mathtest.ru

8. Maremarndyeckoe 0Opa3oBaHHE: MPOILIOe M Hacrosiee. MHTepHET-OMOIMOTEKAa MO METOIUKE
npenogaBaHus MareMaTuky http://www.mathedu.ru

9. IMoptan Allmath.ru — Bcs maTtemaTtuka B omHoM MecTe http:/www.allmath.ru

10. TlpuknamHas MaTeMaTUKa: CIPABOYHHK MATEMAaTHYEeCKUX (QOPMYJ, TPHUMEPbl U 3aJa4dl C
pemeHussMu http:// www.pm298.ru

Paznen 1. Auiredpa BbICKa3bIBaHUIA.

Tema 1.1. Boicka3bIBaHMsl U ONIEPANIUM HA/l HUMH.

IIpakTuyeckas padora Nel. OnpenesieHue 3HAYEHUSI HCTUHHOCTH BbICKAa3bIBAHM
Henab. Hayuntbes onpenensiTh 3HaYSHUS JTOTHYECKUX QYHKIUH.

Xoa padoTbl
1. BEITOIHUTE 3a0aHMS.
2. OTBETUTH Ha KOHTPOJIbHBIC BOTIPOCHI.
3apanus
1 Bapuaunr 2 BApHAHT

3aganue Ne 1. Kakue u3 cieayromux BoIpaKeHUH SBISIOTCS BbICKa3bIBAHUSMMU:

a) 3>5; a) ydaimquecss CpeIHed IIKOJbl  U3Yy4aloT
0) 51 :)xuBy B Poccuu; MaTEMaTHKY;

B) Y<O; 0) y*+ a>0 npu a>0;

r) 2%2=47 B) 5*7=10;

r) (5+a%)>>0?
3aganue Ne 2. Kakue u3 ciaeayommx UIMIUIMKAUHA UCTUHHBI U IOYEMY:

a) ecnu 2+2=4, 10 3>2; a) ecnu 2+2=4, 1o 2>3
0) ecu 2+2=5, To 2>3; 0) eciu 2+2=5, To 2<3.
KoHTpo/ibHbIE BONIPOCHI:
1. Yro moHMMaeTCs MO BEICKa3bIBaHHEM ?

IIpakTuyeckas padora Ne2. [loctpoenne cOCTABHBIX BbICKA3bIBAHUI

Heab. Hayuntbes cTpouTh COCTaBHBIE BHICKA3bIBAHUS U OMPEEISITh UX TOKIECTBEHHOCTb.
Xo1 paboThI

1. BoinmonuuTh 3a1anus.

2. OTBETUTH HA KOHTPOJIbHBIE BOPOCHI.

3aganusa
3ananue Ne 1. YcTaHOBHUTH U MOMOIIM TaOMUI[ UCTUHHOCTU SIBIISICTCS JIM KaXKJas U3 CIEAYIOLINX
(GYHKIHN TaBTOJIOTUEH, POTUBOPEYUEM UM HU TEM, HH JPYTUM:
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a) (X1 >X)AX2)—>Xi; a) X1—=>(XinX»);
0) Xin(Xi1vX2); 0) X1—>(X2—X1)

KoHTpoJibHbIE BONIPOCHI
1 Chopmynupyiite onpeeneHus TOXKIeCTBEHHO UCTUHHON U TOXAECTBEHHO JIOKHOM (popMyIIbI

IIpakTuyeckas padora Ne3. CocraB/jieHHe Ta0JMI MCTHHHOCTH VIS (pOPMY.JT
Henab. Hayuuthes onpenensTh 3Ha4€HUS JOTHUYECKUX (DYHKIMN U COCTABIATH TaOIUIIl HCTUHHOCTH
CIIOKHBIX (DYHKITUH.

Xoa padoTbl

3. N3yunTh OCHOBHBIE CBEJCHHUS.
4. BrinonHuTs 3ananusl.
5. OTBETUTH HA KOHTPOJIbHBIE BOPOCHI.

OcHOBHBIE CBeIeHHS
l. Jusbsronknus. Ecau A u B — HekoTopble BhICKa3bIBaHMs, TO 3anmuch AVB (A wiu B) onpenenser
ONEepalNIO TU3bIOHKIUH.
2. Konbronkuus. Ecitu A u B — Hekoropble BbickasbiBaHus, T0 AAB (A u B) ompenenser
ONepalnio KOHbIOHKIUH.
3. Otpunanue (unBepcusi). Ecnmu A — HekoTopoe BbIcKaszbiBaHue, To A (—A) (He A) —
BBICKA3bIBAaHUE IIPOTUBOIIOJIOAKHOTO CMbICIIA.
4. Nmnukanus (ciaenoBanue). Eciu A u B — HekoTopble BRICKa3bIBaHUs, TO BbhICKa3biBaHe A—B
(ecmu A, To B) onpenenser onepannio UMIUTHKAIIH.
5. DKBUBAJICHTHOCTH (paBHO3HAYHOCTH). Ecii A u B — HekoTopbie BhICKa3biBaHus, TO A<>B nnn

A~B (A Torna u ToJIBKO TOT/1a, Korja B) onpezenser onepanuio 3KBUBAJICHTHOCTH.

A B AvB AAB —A A—>B | A~B
0 0 0 0 1 1 1
0 1 1 0 1 1 0
1 0 1 0 0 0 0
1 1 1 1 0 1 1
3ananusa
1 Bapuaunr 2 BApHAHT
3ananue Ne 1. CocTaBpTe TaONMIly HCTUHHOCTH JIJISl BBICKA3bIBAHUIA:
a) (A&B) > (AVO); a) (A&B) - (BVvO);
0) A —>(BACO); 0) (A—>B)<(AVC).
p) (10 32) & x3v x2 p @Lx2)d 24 x)
r) X->Y&Z)vX r) xoz2)oxv(y&z)

3amganue No 2.

Onpenenure 3HaYEHUE JTOTUUECKOTO BbIpakeHus He (X>Z)u He (X=Y). ecnu:
a X=3Y=5272=2 a X=5Y=072=-8

0 X=0Y=1l Z2=19 0 X=9Y=9272=9

KoHTpo/ibHbIE BONIPOCHI:
2. Kakas nornueckas onepanusi Ha3pIBa€TC KOHBIOHKIIHEH?
3. Kakas noruyeckas oneparusi Ha3bIBae€TCsl AUIBIOHKIIUEH?
4. Ilepeuncnure oCHOBHBIE Jorudeckue onepanuu. CocTaBbTe ISl HUX TaOIUIIbI HCTUHHOCTH



IIpakTuyeckasi padora Ne4. [IpeoOpa3oBanue JJOrH4eCKUX BbIPAKEHU I

I_IeJ'IL. Hay‘II/ITBCH Hp606pa3OBaTb JIOTHYCCKHUEC BBIPAKCHUS.

X011 paboThI
3. BBITOTHATE 3a0aHKS.

4, OTBeTHUTH Ha KOHTPOJIbHBIC BOITPOCHI.

3amanusa
3amanue Ne 1. [IpoBepuTh CipaBeJIMBOCTD PABEHCTB:

1. A~B =(AvB)A(AVB) 1. AvB =AAB
2. A->B=AvB 2. A->B=AAB
3 xey)oz  (Xey)oz DX &YVvZ)=(X&Y)v(X&Z)
3 DXVY=X&Y
DXv &Z)=(XVvY)&(XVZ) ADXv(X&Y)=X
4 DA&BvVA&B=4 4 DX &(XVY)=Y
5 (x2&x3+3X)&x1 5((61@5)&0)—”114
(x14 x2) & (x2 4 x3) (b<>c&ka)

3ananue No2 CoctaBbTe TaOIUIYy UCTUHHOCTH Ui YyHKIIUH

(x> )& (y > x) (x1®x2) & x3 v x2
(x14 x2)4 (k21 x3) (x14 x2) v (x2® x3)
(x—>2)&xv(yez) (x14 x2)4 (x2 1 x3)

KoHTpoJibHbIE BONIPOCHI
1 [IpaBuna mocTpoeHus TaOIUIBI HCTHHHOCTH

2 Kaxkue popmybl anredpbl TOTUKY HA3BIBAIOTCS PABHOCHIIBHBIMU

Tema 1.2. @opmy.ibl aJaredpbl BbICKA3bIBAHUIM
IIpakTuyeckas padora NeS. CocraB/ieHHe Ta0JMI HCTUHHOCTH VI (POPMY.I.
Henab. Hayuntbes cocTaBnsTh TaONUIIBI HCTUHHOCTH JIJIs1 POPMYII.

Xoa padoTbl
1. W3y4nTh OCHOBHBIE CBEACHHUS.
2. BEITOIHHUTE 3a0aHMS.
3. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

OCHOBHBIE CBEJIEHUA

3aKoHbI aNreOpbl JOTUKU

L OcHOBHbBIE PABHOCUJIBHOCTH:
INANX=X 3aKOHBI HACMIIOTCHTHOCTH XAX= 0
XVX=X z
xAl=x XV Xx=1 _3ax0H HCKITIOYEHHOTO TPETHErO
xvil=1 - -

0=0 X = X - 3aKOH CHATHA JIBOWHOTO OTPUIAHUSA
xAQ0=

xv0=x x/\(xvy)zx

3aKOHBI ITOTJIOIICHUA



xv(xay)=x

3ananus

1. [Tonb3ysich 3aKOHAMU ANTeOPbI JIOTHKH, YIIPOCTUTH CICIYIOIINE JOTHYSCKUE BRIPAKCHUS:
a) ANBv (C A B)
6)B— (4> B),
B)(4—> 4)> 4
2. [Ipeo6pa3zoBath GopMyIBI K BUAY, HE COIEPIKALIEMY CUMBOIIBI —7 M <= :
a)x-(y > 2z) B)gA(—)E)AC

- — /_
6)(4— (B> C))v B— 4; eI Nraw)

IIpakTuyeckasi padora Ne6. Ynpoumenue ¢gopmy.i.
Heab. Hayuntbes npeoOpa3oBbIBATh JIOTMUECKUE BBIPAKEHUS, HCTIONb3YsI 3aKOHBI alTeOphl JIOTUKH.
Xoa padoTbl

—

W3y4nTh OCHOBHBIE CBEACHHUS.
2. Brmmonuuts 3aganust.

3. OTBETUTH HA KOHTPOJIbHBIC BOITPOCHI.

3aKOHBI ATe0phI JTOTHKH
1. PaBHOCI/IHLHOCTI/I, BbIpAXKAOMUEC OJHHU JIOTUYCCKUE OIICpaliuu 4€pe3 APYIruc:
xeoy=xoy)aly>x) XVY=XAY

- 3aKOHBI 1€ MopraHa

x—)yz)_cvy x/\yz)_cv}/

XVY=XAY x/\yE;v;

II. PaBHOCHIBHOCTH, BBIPAXKAIOIME OCHOBHBIE 3aKOHBI allreOpbl JTOIMKH:
X A Y=Y A X -KOMMYTaTUBHOCTb KOHBIOHKIIA

XV Y=YV X-KOMMYTaTHBHOCTb JU3BIOHKIIUI

XA (y A Z) = (x @ y) NZ —3aKOHBbI aCCOIIMAaTHBHOCTH KOHBIOHKIIMH U AU3BIOHKIINHN

xv(yvz)=(xvy)vz
xv(yaz)=(xvy)alxvz) - 3aKOHBI IUCTPUOYTUBHOCTH
xalyvz)=(xay)v(xaz)

3aganusa
1. Y CTaHOBUTH IPU MOMOIITH TaOIHIl UICTUHHOCTH SIBIISICTCS JIM Ka)XAast U3 CIECAYIOMUX (HopMy
TaBTOJIOTHEH, IPOTUBOPEUNEM WITH HU TE€M, HU IPYTHM:

a)Av (4> B),
6)(XAY) > (YVX)
8)(4-B)v C<>(4v C)-(BvC)
KoHTpoJibHbIE BONIPOCHI:

| Kaxkas nornueckas cBsi3ka COOTBETCTBYET JU3bIOHKIIUU?

2 Kaxkas mornueckas cBsi3ka COOTBETCTBYET SKBUBAJIECHTHOCTH?

3. Jaiite onpenenenue noHATUIo «PaccyxaeHue»

4 Kakwue hopmMybl Ha3bIBAIOTCS paBHOCHIIBHBIMU?

5 Kakwue ¢hopmynbl HazpIBatoTcs TaBToorusmMu? [IpuBeaure npuMep TaBTOIOTHH.

Tema 1.3. Hopmanbubie ¢popmbl 1J1s1 GopMyJ1 ainredpbl BHICKa3bIBAHM.



IIpakTuyeckas padora Ne7. IlpuBenenue popmyJi K cOBepHIEeHHBIM HOPMAJIbHBIM (pOpMam
Heab: HayuyuThCcs CTPOUTH COBEPIICHHYIO HOPMANbHYIO (OpMY JOTHYECKOW (YHKIMH MO TabIuIe
HMCTUHHOCTH WJIHM €€ HOpMaJIbHOH (opme.

Xoa padoTbl
1. BBIOITHUTP 331aHKs, COTJIACHO BapHAHTA.
2. OTBETUTH HAa KOHTPOJIbHBIE BOMIPOCHI
3ananus
1. a) C noMoIbto TabIuIl ICTHHHOCTH TIPOBEPHTE, SBISIIOTCS T SKBUBAJICHTHBIMHU QopMyIisl A u B.
6) dns A moctpouts CIH® , nns popmynst B CKH® no Tabnuiie HCTUHHOCTH.

1 BapuaHT 2 BapuaHT
l)A:c_l—)bvc, B:(L_IAI_))VC. 1)Az(a(—>b)vc, B:(a—)b)v(b—)a)vc
2)A:(a—)l_))vc, B:(a—)l_))/\E.

2)A= a—>b Ac, B=anbnac

2. C noMoIpi0 paBHOCHIBHBIX MTpeoOpazoBanuit moctpouts CIAH® popmymst A:

1 BapuaHT 2 BapuaHT

A=x o ynax AE(;;—)xz)vx

3. TToctpouts CIH® u CKH® noruueckoii GyHKIIUYU MO TaOIHUIE UCTUHHOCTH:

1 BapuaHT
X1 0 0 0 0 1 1 1 1
X2 0 0 1 1 0 0 1 1
X3 0 1 0 1 0 1 0 1
f(x1, X1, X1) 0 0 1 1 0 1 0 1
2 BapuaHT
X1 0 0 0 0 1 1 1 1
X2 0 0 1 1 0 0 1 1
X3 0 1 0 1 0 1 0 1
f(x1, X1, X1) 0 1 1 0 1 1 0 0

KoHTposibHBIE BONPOCHI:
1 YUTo Ha3bIBaETCS AIIEMEHTAPHOU KOHBIOHKIIUEH?
2 Uro Ha3bIBaeTCs KOHBIOHKTUBHON HOPMAIBbHOUN (OpMOii Toruueckoit GyHKIuu?
3 Kak moctpouts CJIH®? Onummure aBa criocoba.
4 Y10 03HAYAET CUMBOJI «<>»?
5 Kakoe noruueckoe qeicTBUE HAa3bIBACTCS AUIBIOHKIUEH?
6 UTo Ha3bIBACTCS PJIEMEHTAPHON TU3BIOHKIIMEH?
7 Uto Ha3bIBaeTCsl KOHBIOHKTUBHOI HOPMaJIbHOUM opMoii toruueckoit GyHKIuu?
8 UTo Ha3BIBAETCS COBEPIICHHON KOHBIOHKTUBHOM HOPMaNbHOU (hopMOit Torndeckoit GyHKIUN?
9 Kak moctpouts CKH®? Onumure o6a cioco0a.

Tema 1.4. Ilpusioxkenusi ajredpbl BLICKA3bIBAHUN K JIOTHKO-MAaTeMATHY€CKOM MPAKTHKeE
IIpakTuyeckas padora Ne§. [IpumeHenne He0OXOAMMOI0 M JOCTATOYHOIO YCJIOBUM
Heab: Hayuntbes ynpomaTs ¥ MUHUMU3UPOBATh JTOTUYECKHE (PYHKIIHH.

Xoa padoTbl

10



l.
2.

1.

a)
b)

2. prOCTI/ITB JJOT'MYCCKHUC (bYHKI_II/II/I, HCIOJIb3YS 3aKOHBI anre6pLI JIOT'MKH

BreimonHuts 3agaHusl.
OTBeTHUTH Ha KOHTPOJIbHBIC BOITPOCHI.

3amanusa
st pynkiuii f1, £, 3amaHHbIX TabnuIe ncThHHOCTH, HaiTn MJIH®:
Mertonom KBaiina,
Metonom kapt KapHo
| BapuaHT:
X1 ofojojofofjojojof1j1rj1r{1j1]1(1f]1
Xa ofojojof1f{1|1r|j1rfojojofoj1|1|1f]1
X3 o(foj1j1rfofoj1r|1f{ojoj1{1{0]0(1]1
X4 of1{o0j1fof1|jo|1f{Ooj1]O0(1]|O]1 |01
f1(X1, X2, X3, X4) 0O(0jO0|JO|1[O]O|OfO|O|L1 |1 ]|1]O(1]|1
X1 0 0 0 0 1 1 1 1
Xa 0 0 1 1 0 0 1 1
X3 0 1 0 1 0 1 0 1
£ (X1, X2, X3) 0 1 0 1 0 0 1 1
2 BapuaHT:
X1 ofojojofofjojojof1j1rj1r{1j1]1(1f]1
Xa o(fojojof1f{1|1r|j1rfojojofoj1|1|1f]1
X3 o(foj1j1rfofoj1r|1f{ojoj1{1{0]0(1]1
X4 of1{o0j1fof1|jo|1f{Ooj1]O0(1]|O]1 |01
f1 (X1, X2, X3, X4) 1{1(]0|O0|1]|1]0|O0Of[O]O|O|1]|O0O]O0O|O]|]1
X1 0 0 0 0 1 1 1 1
Xa 0 0 1 1 0 0 1 1
X3 0 1 0 1 0 1 0 1
£ (X1, X2, X3) 0 1 0 1 1 0 1 0

a) (a(—)b)a

3. 3Bamucars CKH® QyHKIMH OpY HOMOLIM J0OABIEHHS HEJOCTAOLIETO WIECHA

a)f(x,y,z):(xvyvz)(}vy xv;)
b)f(x,y,z): (xv;vzx;cvz)y
c)f(x,y,z):()_cvyvzx;vz)

4.

Nk W =

ITo 3amanHO# Moruvyeckoi PyHKIIMH MOCTPOUTD JIOTUYECKYIO CXEMY r (x,y ) - ()’ A x)v ()’ A x)
KoHTpoJibHbIE BONIPOCHI

B dem 3aknrouaercs onepanus "ckieuBaHus"?

B uem 3akmrouaercs onepanus "morynomeHus"?

Ckonpko CKH® mosxeT umets OyneBa pyHkuus?

Kakoii mporecc Ha3pIBaeTC MUHUMU3ALKUEH OyleBbIX (yHKIUH

[lepeuncnure pa3HOBUIHOCTH HOPMAIbHBIX POpM QYyHKLIUH.
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Paspnen 2. ByJsieBbl pyHkun
Tema 2.1. MHoOkecTBa, OTHOLIEHUS, PYHKIMH
IIpakTuyeckas padora Ne9. Onepauuu Hai MHOKECTBAMM
Heab: GopmupoBaHue yMeHUH 3a/laBaTh MHOXKECTBA YKa3aHHEM XapaKTEPUCTUYECKOTO CBOMCTBA U
MEPEYUCIICHUEM DJIEMEHTOB; BBIACIATh IMOAMHOXECTBA, YCTAHABIUBATH OTHOLICHHUS MEXKIY
MHO’KECTBaMH, N300pakaTh UX C MOMOIIBI0 KPYroB Diinepa.
Bomnpocsl k Teme:
- Packpolite conepkanre NOHATHS “MHOMXKECTBO”, ‘“3JIEMEHT MHOKECTBA .
- Kakue Ob1BaroT MHOXKECTBA?
- HazoBuTe criocoObI 3aqaHusI MHOYKECTB.
- Kakoe MHOKECTBO Ha3bIBACTCS MOJAMHOKECTBOM?
- Kakue MHOkeCTBa Ha3bIBAIOTCS PAaBHBIMU?
- Kakue cymecTBylOT OTHONIIEHHMS MeEXIy MHokecTBamMu? Kak kaxaoe W3 OTHOUICHHH MOKHO
M300pa3uTh C IOMOIIBIO KpyroB Ditnepa?
3aganue 1: OObscHUTE, moueMy MHOXeCTBO X= {2,4,6} sBIsSETCS MOJAMHOXECTBOM MHOKECTBa
Y={1,2,3,4,5,6,7}. N300pa3ute MmHOkecTBa X U Y C OMOIIIbIO KpyroB Diinepa.
3apanmue 2: Jlanwl 1Ba MHOXKecTBa: A={2,4,6} u B= {0,2,4,6,8}. BepHo iu, 4ro:
a) MHOXKecTBa A u B nmepecekarorcs;
B) MHOXECTBO A SIBJISIETCS TTOJIMHOYKECTBOM MHOKeCTBa B;
¢) MHOXecTBO P={4,0,6.8,2} paBHO MHO>KecTBY B?
3aganue 3: M300pa3urte nmpu MOMOIIH KPyroB Diliepa OTHOIICHUS MEXTy MHOKECTBAMU:
a) C- MHOXECTBO JIBy3HAYHBIX YHCET,
D={3, 43, 34, 56, 103};
B) C- MHOXECTBO JIBY3HAUHBIX YHCE,
D- MHO€ECTBO YETHBIX HATYPAIbHBIX YUCEIL;
¢) C- MHOXECTBO JIBy3HAYHBIX YHCET,
D- MHOX€CTBO TpeX3HAYHBIX YHCEIT;
d) C- MHOXECTBO JIBY3HAUHBIX YHUCE,
D- MHO€ECTBO HaTypaJIbHbIX YuCell, He MeHbIUX 10.
3aganue 4: A — MHOXKECTBO BBIMYKJIBIX YETHIPEXYTOJIbHUKOB,
B - MHOX€ECTBO mapajieIorpaMmMoB,
C- MHOXECTBO PSIMOYTOJILHUKOB,
D- MmHOX€cTBO pOMOOB,
F- MHOXXECTBO KBaIpaToOB.
N306pa3ute ¢ moMoIipio KpyroB Diliepa OTHOLICHHUS MEKIY MHOKECTBAMHU:
a) AuB,
B) BuC,
c)CuD,
d)C,DuF,
e)A,B,C,DuF.
3aganue 5: Kakoe u3 JaHHBIX MHOKECTB SIBIISICTCS IIOAMHOXECTBOM JAPYTOTO:
a) A- MHOXXECTBO HaTYpaJIbHbIX YUCEI, KPATHBIX 3,
B- MHOXeECTBO HATypalbHbBIX YHUCEN, KPATHBIX O,
C- MHOXECTBO HaTypaJIbHbIX YUCEII, KPATHBIX 3.
B) A- MHOKECTBO TPEYTOJIbHUKOB,
B- MHOX€ECTBO MPSIMOYTONBHBIX TPEYTOILHUKOB,
C- MHOXECTBO OCTPOYTOJIbHBIX TPEYTOJILHUKOB.
3aganue 6: YcTaHOBUTE, C KAKUMH TEOPETUKO-MHOKECTBEHHBIMU MOHSATUSIMU BCTPEUAIOTCS YUaITHECs
HaYaJIbHBIX KJIACCOB, BBITIOIHSS 3aJaHHS:
a) 3anuiny no nopsaaky yucna ot 10 go 19. [loguepkHu u npoyuTail YeTHbIC YHCTIA;
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0) u3 psina uncen ot 1 10 20 BRIMUIIM 1O TOPSAKY YHCTIa, KOTOPBIE enaTcs 0e3 ocTaTka Ha 5;

B) u3 uncen 27, 45, 38, 62, 53, 72, 8, 48 BBIUIIMN T€, KOTOPHIC ITPHU JACICHUH HA 5 TalOT B OCTaTKe 3.
3aganue 7: M300pa3uTe OTHOIICHHE MEXIYy MHOKECTBaMU N, Z, Q u R c nomomupo Kpyro
Diinepa.

MarepuaJ 1Jjisi CAaMOCTOSITEJILHOM PadoThI:

1. [TpuBeauTe mpumepsl 3aJaHU U3 HAYAIBHOTO Kypca MaTeMaTUKU, MPU BBIMOJIHEHUH KOTOPBIX
paccMaTpuBalOTCs OTHOIICHHUS MKy MHOKECTBAMH.

2. CocraBbTe KiIacCH(PUKAIIMOHHBIE CXEMBI JUIsl 00beMa IMOHATHH (HEe MEHee TpeX).

KoHTposibHBbIE BONIPOCHI

1. W3BecTHO, YTO AJIEMEHT a COAEPKUTCA B MHOXKEeCTBE A U B MHOkecTBe B. Crnenyer nu otcrofa,
yto: 1) ACB; 2) BCA; 3) A=B?

2. W3BecTHO, UTO Ka)/AbIi AJIEMEHT MHOXKECTBa A coiepkHuTcs B MHOkecTBe B. Cnemyer nu
orcroa, uro: 1) AcB; 2) BCA; 3) A=B?

3. Hano mHOXkecTBO A={2.,4,6,8}. O0Opa3yiiTe Bce MOMHOKECTBA, COJIEPKAIIIIE 1B SJIEMEHTA.

atoro, yto xe A? xe B?

IIpakTuyeckas padora Nel0. Kpyru Jiisiepa. Pemienue 3agau.
Heab: - HAYYUTH ONIPEEISITH YUCIO AIEMEHTOB B 00bEIMHEHUH M PA3HOCTH KOHEYHBIX MHOXKECTB,

- HAY4YUTh pPelIaTh MpoCcTenlne KOMOUMHATOPHBIE 3aJaUH.
Bomnpocsl k Teme:
1. Kakumu crmoco0aMud MOYKHO BBIYHMCIUTH KOJHMYECTBO JJIEMEHTOB B OOBEAMHEHHH KOHEUHBIX
HETePECEKAIOIIMXCS MHOKECTB?
2. KakuMu cmocobaMu MOKHO BBIYHCIMTE KOJHWYECTBO DJJIEMEHTOB B OOBEIMHEHHUUM KOHEYHBIX
MePECEKAIOIINXCS MHOKECTB?
3. Kakumu crioco6amMu MOYKHO BBIYHCIUTH KOJUYECTBO JICMEHTOB B PA3HOCTH KOHEYHBIX MHOYKECTB?
4. Kakumu crocob6amMu MOKHO BBIYHMCIUTH KOJHMYECTBO JJIEMEHTOB B JEKapTOBOM IPOM3BEICHUU
KOHEYHBIX MHOKECTB?
5. ChopmynupyiiTe mpaBUiIo CyMMBI;
6.ChopmynupyiTe IpaBUiIo MPOU3BEACHUS;
7. 3anumure GopMmyny IS MOJACYETa YHCIA PAa3IMYHBIX pa3MEIIeHUH M3 m 1o k 3IeMeHTOB c
MMOBTOPECHUSAMU;
8. 3anummure GopMyITy Ui MOJICYETa YKCIa COueTaHUi 13 m 1o K aJ1eMeHTOB 0e3 MOBTOPEHHI;
9. 3anumute Gopmyy ISl MOACYETA YHUCTIA IEPECTAHOBOK U3 k 37IEeMEHTOB.
3apanme 1: M3 50 yuamuxcs 37 u3yyaroT aHTIIMHACKUEN s3bIK, 17- Hemenkuil, CKOJBKO YEIOBEK
M3YYaroT 00a si3pIKa?
3aganue 2: B knacce HECKOIBKO MaTbYMKOB coOMpanu Mapku. 15 yenoek cooupanu mapku CCCP, 11
YEJIOBEK MHOCTPAaHHbIE MapKH, u3 HUX 6 denmoBek cooupanu u mapku CCCP, 1 HHOCTpaHHBIC MapKH.
CKOJIBKO MAJIBYUKOB B KJIacCe€ COOMpa MapKu?
3aganue 3: M3 32 mMIKONLHHUKOB 12 3aHMMAlOTCS B BOJEHOONBHOM ceKLuU, 15 — B 0acKeTOONBHOM, 8
3aHUMAIOTCA U B TOM U B Apyroi cekuuu. CKONBbKO MIKOJFHUKOB HE 3aHUMAIOTCSI HU B BOJICHOONBHOIA,
HU B 0aCcKeTOOJILHOM ceKIu?
3aganue 4: 13 110 cTy1eHTOB aHMIMICKH S3bIK U3y4atoT 44 yenoseka, HeMeukuS0, ppanirysckuii 49,
aHTTUICKUN U HeMenkui- 13, anrnuiickuil u ¢panmysckuii- 14, nemenkui u dpanmysckuii- 12. Bee
TPH SI3bIKA U3Y4alOT 5 yyamuxcs. CKOJIbKO CTYJICHTOB U3Yy4alOT TOJIBKO OAMH s13bIK? CKOJIBKO CTYIEHTOB
HE M3y4aloT HU OJIHOTO s3bIKa?
3aganue 5: Y 1eBOYKHM TpH JEHTHI Toy0asi, KpacHas u Oenas. JleBouka qOKHA BbIOpATh JABE JICHTHI.
CKOJBKHMMH CIOCOOAMH OHA MOXKET OCYIIECTBUTH 3TOT BHIOOP.
3apanme 6: Y Anexces yeTbIpe 11apa: 3eJeHbIH, )KeNThIi, KPACHBIA U CUHUN.
a) CKOJIbKMMH CIOCOOaMU OH MOYKET BBIOpaTh TpH miapa?
6) CkoapKUMHU cIOCOOaMH OH MOXKET BbIOpaTh JBa mapa?
3apmanme 7: HabGop cocraBnsercs w3 KHUTH U OJ0KHOTA. CKOJBKO pazMYHBIX HAOOPOB MOXKHO
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COCTaBUTh, eciu uMmeeTcs 20 BUOB Pa3TUYHBIX KHUT U 15 BUJIOB pa3NUYHbBIX OJIOKHOTOB?

3aganue 8: CKOIBKO IBY3HAYHBIX YHCET MOKHO COCTaBUTh, UCMONB3Ys U(pbI 1,2,3 u 4, ecau 1udpbl
B 3aIIMCH Yuciia: 1) MOBTOPSIIOTCS, 2) HE TTOBTOPSIOTCS?

3aganue 9: CKOIBKO TPEX3HAYHBIX YUCET MOKHO COCTaBUTh, UCTONB3Ys P! 3, 4 u 0, eciu 1 pbI
B 3aIUCH HE MOBTOPsOTCA?

MarepuaJ il CAaMOCTOSITEJIbHOU PadoThI:

1.ITomoOpaTh KOMOMHATOPHBIE 33Ja4d, KOTOPHIE MOKHO HCIOJb30BaTh B HAYallbHOM MIKOJIE IS
OpraHM3aliy BHEKIACCHOM paboThI O MaTeMaTHKE.

KoHTposibHBbIE BONIPOCHI

1.B rpynne 30 yyamuxcs, u3 HuXx 18 yBiekaercs MareMaTukoil, a 17 — pycckum sa3pikom. Kakum moxer
ObITh YMCJIO YYaIIMXCS, YBJICKAIOMMXCA O0OMMH MpeaMeTaMu? YBIEKAIOMIMXCS XOTS Obl OJHUM
npeaMeToM?

2. 3a rpanuiy Bblexana rpymnmna TypuctoB u3 100 yemoBek. 10 U3 HUX HE 3HAIM HU HEMELKOTO, HU
(bpaHIly3cKOro si3bIKa, 75 3HaIM HEMENKuH s3bIK, 83 — ¢paniry3ckuil. CKOJIBKO TYpHCTOB BJIaJeJo
000MMH UHOCTPAHHBIMU SI3bIKAMU?

3.B kmacce umzyuaercs 10 mpeameroB. B moHenenpHUK S5 ypOKOB, MpUYEM BCE YPOKH pasHBIE.
CKOJBKHMMH CIIOCOOAMH MOKHO COCTABUThH PACHUCAHUE HA TOHEEIbHUK?

4. ]Ins Benenust coOpanus u3 36 denoBeK HamO BbIOpaTh mpesacenartens u cekperapsa. CKOIBKUMHU
croco6aMu 3TO MOYKHO CIeNaTh?

IIpakTuyeckas padora Nell. Koprexu u 1ekapToBoe Npou3BeeHNEe MHOKECTB

Henab: HayuyuTh yCTaHABIMBATH COOTBETCTBHUSI MEXKIY MHOXKECTBAMH, HAXOAUTh COOTBETCTBHUE
o0paTHOE TaHHOMY, CTPOUTH I'padbl ¥ rpaUKU COOTBETCTBHUSL.

Bomnpocsl k Teme:

-copMyITUpPOBATH ONIPEACTICHHE.

-3aIUCcaTh €ro B CXeMaTHUYEeCKOM BH/IE,

- IPUBECTH MPUMED:

1.Onpenenenne COOTBETCTBUA.

2.CooTBeTCTBHE 00paTHOE JTaHHOMY.

3.B3aumHO- 0JTHO3HAYHOE COOTBETCTBUE.

4.PaBHOMOIIIHbIE MHOXKECTBA.

5.DOYyHKIMOHAIBHOE COOTBETCTBHUE.

3aganue 1:/{aner MHOKecTBa: X={2,5} u Y={3,6}. [lepeunicnuTe 371€MEeHTHI IeKapTOBA MPON3BEICHH
JaHHBIX MHOXXECTB U 00pasyiiTe Bce IMOJAMHOXXECTBa TOJyYeHHOro MHOXKecTBa. Kakue wu3
MMOJAMHO’KECTB 3a1a€T COOTBETCTBHE: a) «MEHBIIIEY, 0) «OOJIbIIE», B) «MEHBIIE HA 1», T) « MEHbIIIE B 3
paza»?

3aganue2: COOTBETCTBHE «4YMUCIO X B JBa pa3a OONbIIE YHCIA Yy» pacCMaTPUBACTCS MEXIY
MHokecTBaMu X u Y. Kakum Oyzer ero rpaduk, eciu:

a) X={2,4,6,8}, Y=N;

0) X=[2.,8], Y=R;
B) X=Y=R
3apanme  3:MHuoxecTBa X={1,3,4,6} wu Y={0,1} HaxomaTci B  COOTBETCTBUU

S={(1,1),(3,0),(3,1),(4,0),(4,1),(6,1)}.3anaiire coorBeTcTBUE S! M TMOCTPOTE HA OJHOM YEPTEKE MX
rpaduKH.

3aganue 4:Mexay MHOXKeCTBOM X-yriioB TpeyroibHuka ABC u MHOXeCTBOM Y-ero CTOPOH 3aJaHO
COOTBETCTBUE T- «yroil X JIEKUT IMPOTHB CTOPOHBI y». 3amaiite coorBerctBue T-!, obGparHOe
coOTBeTCTBUIO T, IPH MOMOIIH: a) MPEIJIOKEHUS C IByMsI IEPEMEHHBIMU; 0) Tpada.

3aganue 5:3amaiite mpu momouu rpada TPU COOTBETCTBUA MEXKAY MHOXecTBaMu X ={a,b,c} u
Y={0,1,2}, Tak, 4T0OBI OJJTHO U3 HUX OBLJIO B3AUMHO-O/THO3HAYHBIM.

3aganue 6: X-MHOECTBO MPSMOYTOJIbHHUKOR, Y=N. Mexay 3JeMEHTaMH 3THX MHOXECTB
YCTAHOBJICHO COOTBETCTBHE P:»MPsAMOYroipbHUK X HMMEET IUIONIajb, paBHYIO y». Iloctpoiite rpad
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cootBeTcTBUS P. SIBNIsieTcs TH OHO B3aMMHO-OHO3HAYHBIM?
3ananue 7:/lokaxuTe, 4YTO MHOKECTBO CUETHO, CCIIH:

a) A={9,10,11,12,...... s

0) A={a\a=3n, neN};

¢) A={a\a=n’, neN}.

IIpakTuyeckas padora Nel2. CoOTHOIIEHUSI MeKAY MHOKECTBAMH
Heab: popmupoBaHrue yMEHU BBIMOIHATH ONEPALMU C MHOXKECTBAMU: OObEeIUHEHHE, MepeceueHue,
pa3HOCTh (JOMOJIHEHHUE), NEKapToBO mpousBeAcHue. DOpMHUPOBAHUE YMEHHH CTPOUTH TIpaduk
JIeKapTOBa MPOU3BEICHUS YNCIOBBIX MHOXKECTB.
Teopernueckuii MaTepuan
Oobo3nauenus:
-ANB={x/x e Au x € B} (114 3anucu onpeaeieHus rnepecedcHuss MHOXXeCTB A u B);
-AUB={x/x e Aum x € B}(ms 3anucu onpeaeneHus 00beTMHCHIE MHOXKECTB A 1 B);
-A\B={x/xe Au x ¢B}(uns 3anucu onpenenenHus pasHOCTH MHOXKeCTB A u B);
- B'A — (ans 3anucu nononHeHus MHOKecTBa B 10 A);
-AxB={(x,y)/x € Au y eB}(nns 3anucu onpeneneHus 1eKapToBa MPOU3BEIACHISI MHOXKECTB A 1
B).

6) Ceoiicmea onepayuii:

- KOMMYTaTUBHOCTb MepeceueHust 1 00beTUHEHUS

(AnB=BnA,AUB=BUA, VA, B);
- ACCOLIMAaTUBHOCTD MEPECEUCHUs U 00bETUHEHUS

(ANnB)NnC=AnNnBNO),
(AuB)uC=AuBUC) VA,B,C;
- IUCTPUOYTUBHOCTD MEPECEUCHUSI OTHOCUTENHEHO 00bETUHEHUS
AUB)NC=(ANC)UuBNC)VA,B,C;
- IUCTPUOYTUBHOCTh OObETUHEHHSI OTHOCUTENBHO MepECeUeHus
(AnB)uC=AuB) N (BUC)VA,B,C;
- TUCTPUOYTUBHOCTD JI€KApTOBA MPOU3BEACHUS OTHOCUTEIHHO O0BEAMHEHHS U BbunTaHus (A U B) x
C=(AxC)uBxC),(A\B)xC=(AxC)\(BxC)VA,B,C;
Bonpocsl k Teme:
-CdhopmynupoBath onpe/eseHue,
-3aIUCaTh €ro CXeMaTHYeCKH,
-IIPUBECTHU TIPUMED.
1. Onpenenenue NoAMHOKECTBA.
2. OnpeneneHue paBHbIX MHOXKECTB
3. Onpenenenue nepecedeHnss MHOXKECTB.
4. Onpenenenrie 00bEAMHEHUS MHOXKECTB
5. Onpenenenue pa3HOCTH MHOXECTB.
6. OnpeneneHue TONOTHEHUS MHOXKECTB.
7. Onpenenenue neKkapToBa MPOU3BEACHUS MHOKECTB.
3ananme 1:/]ansl MHOXKecTBa A u B. Haiitu: AN B, AUB, A/ B, B/ A,
a) A={a,b,c,d, e, f}, B={b,e,f k};
0) A={26, 39, 5, 58, 17, 81}, B={17, 26, 58};
B) A={26, 39, 5, 58, 17, 81}, B={17, 26, 58, 5, 39, 81}.
3aganue 2: M - MHOXXECTBO OJHO3HAUYHBIX YUCEN, P — MHOXECTBO HEUETHBIX HATYpaJIbHBIX YHCET.
Haitru:
Mn P, MUP,M/ P, P/ M.
3apanme 3:Haiitu: NN Z, ZnQ, QnNR, QnI, NuZ, ZuQ, QUR, QuUI, R/Q, R/L
3apanue 4: Hatitu: AN B, AUB, A/ B, B/ A,
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a) A=[2; 6] u B=(-3; 4];

0) A=(-1; 6) u B=1[-3; 8];
B) A= (-2; 2) u B=(3;6).
r) A= (3: 00) u B=(-0; 4].
3aganue 5:ChopmynupyiTe XapaKTEpUCTUIECKUE CBOMCTBO AJIIEMEHTOB MHOKECTB

a) AnBNC, 6) AUBUC, c) AnBUC,
n) AUBNC, e) A/(BUC), x) A/B/C,

eciid A-MHOXECTBO CTYJCHTOB I€JarOrMUECKOro Kojuieaxka, B- MHOecTBO cTyneHToB rpynmsl 101,
C-MHOXECTBO CIIOPTCMEHOB B IEIarOTHYECKOM KOJUICIKE.
3apanmue 6: Jlokaxute, uyTo Ju1st T00bIX MHOXKECTB A,B 1 C cripaBe /MBI paBeHCTBA:

a) AN(B/C)=(AnB) / (ANC)
0) (AUB)/C=(A/C)u(B/C).
MarepuaJ il CAMOCTOSITEJILHOU PadoThI:

1. IlpuBenuTte mpuMepsbl 3aJaHHUil W3 HAYAJIBHOTO Kypca MaTEMaTHKH, MPHU BBIMOJHEHUU KOTOPBIX
UCIOJNIB3YIOTCS ONIEPALIUY C MHOXKECTBAMH.

2. CocTaBbTe CTPYKTYPHO-JIOTHUECKYIO CXEMY M0 TeMe «MHOKeCcTBa U ONepaluy HaJ HUMIY.
KoHTpoJibHBIE BONIPOCHI

1. Chopmynupyiite ycinoBusi, Ipu KOTOPHIX UCTUHHBI CIEAYIOLINE YTBEPKACHUS:

a)5€e AnB; 6)7¢ AnB;

B)5e AUB; )7 ¢ AUB;

n)5eA/B; e)7¢ A/B.

2. N3BectHO, uTo X A. Cnenyet au u3 3Toro, 4yto xe A N B?

3. U3BectHO, uto X€ A N B.Cneayer nu u3 storo, yto xe A?

4. N3BectHO, uTo X€A. Cnenyet 1 U3 3Toro, 4yro xe A U B?

5. U3BectHO, uto X A U B.Cnenyer nu u3 storo, yto xe A?

6 U3BectHo, uto xe A/ B. Cnenyer nu u3

Tema 2.2. ByJieBbl pYHKIMH OT OTHOT0, IBYX APIT'YMEHTOB U OT N APryMEHTOB.
IIpakTuyeckast padora Nel3. [IpusBenenne bynesoi pynknuu k CAH®
Heab: popmupoBanue ymenuii cocrapnsate CAHO..

X | X | x| F
0O 0 0|1
0O 0 110
0 1 0|1
0O 1 110
1 0 O0]1
1 0 110
1 1 0]1
1 1 11
3aganue 1.

CoctaButs CIH® nns 6yneBoit GyHKIIUY, 3a1aHHON TaOIUIIeH HICTUHHOCTH.

3ananue 2.
CoctaButs CIH® nns 6yneBoit GyHKIIUY, 3a1aHHOM Torudeckor popmynoii: F = (X > Y) =(X > Z)
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IIpakTuyeckas padora Nel4. [IpusBenenne bynepoi pynkunu k CKH®
Heab: popmupoanue ymenuii coctapnsiate CKHO..

X | X | x| F
0O 0 oO01|o0
0O 0 110
0 1 0|1
0O 1 110
1 0 O0]1
1 0 1|1
1 1 0]1
1 1 11
3aganue 1.

CoctaButs CKH® misa 6yneBoii pyHKIMH, 3a7aHHON Ta0nHIIe HCTUHHOCTH.

3ananue 2.
CoctaButs CKH® mis 6yneBoii pyHk1MH, 3a1aHHON Torndeckoit hopmynoit: F = X— (Y =Z)

IIpakTuyeckas padora NelS. Kanonuveckniit MHOorowien Kerajaknna

Llenb: oBnasieHWe HaBBIKAMU IMpe/CTaBIeHHs OyIeBbIX GYHKIMI B BUJIE MOJIMHOMA JKerankuHa.
Teopernueckas 4yacThb

Tabnumpl ucTuHHOCTH OyNeBbIX (DYHKUIMNA CPOCTOM YHCIA apryMEHTOB CTAaHOBSTCS TPOMO3IKUMHU U

HeynoOHbIMH. bonee ynmoOHbIM aHamuTHYeckwii crmoco0 3agaHus OyJeBbIX (YHKIMI OCHOBaH Ha

paccMOTpeHHH ABY3HauHOU anreOpsl [locta, ¢ omeparueil cynepno3uiuuyd Haj MHOXKECTBOM OYJIEBBIX

byHKIUi.

[IpuHuun cynepno3unun

Onpenenenne 1 :@ynkuuio f, coorsercreyronyo ¢popmy.ie F, Ha3pIBaloT cynepno3uiuei

(pyHxuM U3 MHOKeCcTBA (PYHKIMH, a IPoLece NoJy4YeHUus1 QyHKIHMU U3 MHOKeCTBa PyHKIUI

OyaeM Ha3bIBaTh oNepanuei Cyneprno3uumu.

[Tpumep.

Fi=(((x1x2)+x1)+X2) CTpOHUTCS 3a TPH IIIara:

a) (X1X2)

b) (x1x2)+x1)

c) (x1x2)tx1)+x2)=F

X1 | X [ xiXe [(xixo)+xi| ((XiX2)+X1)+x2

0 0 0

0
0
1
1

—_— OO

0 0 1
0 1 1
1 1 1

[Ipu cocTaBiieHUM CIOXKHBIX JIOTUYECKHX BBICKA3bIBAHUNA M3 TPOCTBIX HCIOJIB3YEeTCS MPUHIIMIT
CYIIEPITO3UIIHH, T.€. IOJICTAHOBKA B (DYHKIIMIO BMECTO €€ apryMeHTa Ipyrux GpyHkiuii. Bmecro mo6oi
MEPEMEHHON HUCHONB3YeTCsl KaK «COOCTBEHHO» HE3aBHCHMAasi IEPEMEHHas, apryMeHT, TaK U
NepEMEHHAsA, SIBISONIAsICS QYHKIUECH IPYrux MepeMEeHHBIX. [IpHHIUI Cyneprno3uIiu MO3BOJISIET Ha
OCHOBE TPEX OCHOBHBIX JIEMEHTAPHBIX (QPYHKIUI (OTpUIIaHHE, KOHBIOHKIIUS, TU3BIOHKIINS ) TIOIYyYaTh
CIIO)KHBIC JIOTUYECKUE BBICKAa3bIBaHUS, OMMCHIBAIOIINE (DYHKIIMOHUPOBAHHE IM(PPOBBIX CUCTEM U
aBTOMATOB.

Onpenenenue 2: Cucrema OyneBbix (GyHkuuii{fl,...,fm}Ha3piBacTCcs MmMoOJIHOM, ecnu mobas OyrneBa
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byHKIUS MOXeT ObITh BbIpakeHa uepe3 (ynkuuu fl,....fm ¢ momompio cymepro3uiuii (T.e.
COCTaBJICHUS CIIOKHBIX (QYHKITUH).

YrBep:xaenue 1: [1ycts gansl 1Be cucTembl QyHKIUI:

A={f1.f,....fn} (1)

B={g1,g2,...,gm} (2)

OTHOCHUTENFHO KOTOPBIX M3BECTHO, uTO cucTteMa (1) momHas W Kaxnas ee (YHKIHS BBIPAXKAETCS C
MOMOIIBIO CYNEepHo3ulnU Yepe3 pyHkuuu cucteMsl (2). Toraacuctema (2) Takxke sIBISIETCS MOJTHOM.
MHuorouJieHn KerajJxkuHa.

OpHol U3 UHTEPECHBIX cucTeM siBisieTcst Habop JKerankuHa (D, o, 1)

B anre6pe noruku teopema JKerajakuHa UTpaeT BaXKHYIO POJIb.

Onpenenenue 3: JloOas nepekntouatenbHas QyHkius f MokeT OBITH MpelCTaBiICHA MPH MOMOIIH
nosmmHOMa 110 «mod 2» (monuuoma JKerankuHa).

[Tonunom XerankuHa — KAHOHUYECKUN MHOTOUJICH.

f(X1,X2,...,Xn)=Kotkixi+koxotksxixo+. . . +knX1X2. . . Xn,

rae ki...ks — koadpunueHTs1, KOTOpBIC MPUHUMAIOT 3Ha4YeHHS 0 vtn 1.

ITpumep.

Bripa3uth x;+X2 B BUJIe KOMIIO3UIIUY TOJTMHOMOB JKerankuna.

Wiem BoIpaskeHue A7 Xi+X2 B BUJIE IOJTMHOMA C HEOTPeAeIeHHBIMU KOdhUIIMEHTaMU:
X1TxX=axXo+bx;t+cexotd,

pu X1=x>=0 umeem 0=d;

npu x1=0, Xo=1 umeem l=c;

pu X1=1, xo=0 umeem 1=b;

mpu X1=x>=1 umeem 1=a+b+c.

Torma okoH4yaTenpHO:

X1+Xo=X1X2+X11+X2.

Kaxnas 0yseBa GpyHKuus MOKeT ObITh MPeEACTABJIEHA MHOTOWIeHOM JKerajakuna.

2
HOCKOHBKy YUCJIO Pa3JIMIHBIX 6yneBLIX q)YHKHI/Iﬁ OT N NCPEMCHHBIX PABHO 2 U YUCJIO pa3JIMYHbIX

MHOTO4JICHOB JKerajakuHa OT n MEPEMEHHBIX TaKXKe PaBHO 22 , TO TIpejicTaBJIcHUe OyJeBOi QhyHKIMH
MHOTO4YJIeHOM JKerajakuHa e TMHCTBEHHO.

YTBepxkaeHue 1 1aeT IuIib TOCTATOYHOE YCIOBUE TMOTHOTHI CUCTEMBI OYJIEBBIX (PYHKIIHIA.

[lepeiinem Tenepb K yCTAHOBICHUIO KPUTEPHSI MMOJTHOTHI CHCTEMBI OYJIEBBIX (YHKIIUH.

Onpenenenue 4: MuoxectBo (kiacc) K OyneBbix ¢pyHKIHI Ha3bIBaeTCsl (PYHKIIMOHAIBHO 3aMKHYTBIM,
eciii BMecTe ¢ (DYHKIMSIMU M3 3TOTO KJIacCa OH COJICPIKUT U BCE UX CYNEPIIO3UITUH.

Onpenenenue 5: byneBa ¢GyHKIUS Ha3bIBaeTCs JIMHEHHOM, €CIM OHAa MOXET ObITh MpeACTaBleHA
MOJIMHOMOM IIEPBOY CTETICHH, T.C. 3alicaHa B BUIC

f(x1,...,Xn)=a0Pa1X1Parxo®. .. DanXn, TAC a0,a1....an - KOdPuIHeHTH! 0 WK 1.

Hanpuwmep, otpunianue u cymma (1o mod 2) THHEHHBI, @ KOHBIOHKITHS M JU3bIOHKIIHS HETUHECHHBI.

n+l
KonunuecTBo nuHeWHbIX QyHKIUH 2 .
Onpenenenue 6: Oynkuus, yposnerBopstomas ycinoButo f(0,...,0)=0, Ha3biBaeTcs ¢yHKIUEH
coxpansiromieii 0 win koHcraHTOW Hyns. Hampumep, coxpaHsioT koHCTaHTy O JIU3BIOHKIUS U
KOHBIOHKIINS, 2 OTPUIIAHUE M UMILUTHKAIIUS HEe COXPaHSIOT €€.
Onpenenenue 7: DyHkuus, ynosnerBopsitomas ycnoButo f(1,...,1)=1, Ha3biBaeTcs GyHKIUEH
coxpansmomei 1. Hanmpumep, coxXpaHSIOT KOHCTAHTY | NU3BIOHKIUS U KOHBIOHKIHS, a OTPUIIAHUE U
cymma (1o mod 2) He COXpaHSIOT ee.
Onpenesnenue 8:

ITycts f(X1,..., Xn) - OyaeBa pynkuus. Oynkuus £ (Xi,..., Xn) Ha3bIBAETCS ABOMCTBEHHOM f(X1,..., Xn),
ecmu f'(xi,..., X0)= f( Xi,..., Xn). Hampumep, HBOICTBEHHOH X|VX; SIBISETCS byHKIua X1&X2 H
Hao00poT.

Onpenenenue 9: Oyukuus f(xi,..., Xn) Ha3pIBaeTCS caMoOABOMCTBeHHOM, ecnu f(Xi,..., Xn)=f( il,...,
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Xn), T.e. caMojABOWcTBeHHass (QyHkuus f HAa OPOTUBOMOJOKHBIX HabOpax MPUHUMAET
MIPOTUBOMNOJOXKHBIE 3HAUeHUS. [IpumMepamMu caMOABOMCTBEHHOW (DYHKLMU SIBISIETCS OTpUIlaHHE (Bce
ocTajbHble (PYHKIIMU HE CAaMOJABOVCTBEHHBI).

Onpenenenue 10: bynesa ¢hyHKIMsS Ha3pIBa€TCI MOHOTOHHOM, €CIIU MPH JIF0OOM BO3pacTaHUK Habopa
3HaYeHUS 3TOM QYHKIIUHU HE YOBIBAIOT.

MOHOTOHHBI, HaPUMEP, NU3BIOHKIMUS, KOHBIOHKIMS, TOTJa Kak OTpullaHue u cymma (mo mod 2)
HEMOHOTOHHBI.

KoHTposibHbIE BONIPOCHI

l. ChopmynupyiiTe IPUHIKI CYNEPIO3ULINH.

2. CkonpkouMeeTcs TUHEHHBIX PYHKIHNA OT N IEPEeMEHHBIX ?

3. Kakwue ¢pyHKIIMN Ha3bIBAIOTCS CAMOIBONCTBEHHBIMU ?

4. Kakune QyHkuuu Ha3pIBarOTCS MOHOTOHHBIMH? IlepeuncnuTh Bceé MOHOTOHHBIE (DYHKIIMH OT
JIBYX MEPEMEHHBIX.

3amanue

1. BeIpa3uTth ¢ MOMOIIBbIO CYNIEPIIO3HUIINU:

1)— gepe3 1,8,&;

2) &,v gepes —, - ;

3)  uepes 0, —;

4) v, & uepes | (mrrpux leddepa x | y= x& ;);
5) v, & uepes ¥( crpenka [upca Xi«yZ XV ;);

6) > uepes  ©~;

7)  uepes —.

2. IlpencraButh MHOTOWICHOM JKerankuHa :
1) X-Y;
2)  X~Y.

IIpakTuyeckas padora Nel6. [Ipumenenune Teopemsl [locTa npu pemenun 3axa4
Lenb: u3yueHne cBONCTB (GyHKIIMOHATHHO MOTHBIX CUCTEM.

Teopernueckas 4acTh
Teopema IlocTa: Cucrema GpyHKIIMOHATHHO MOJHA TOTIA U TOJIBKO TOTJa, KOTJa COAEPIKUT:

1) XOTs1 ObI OJTHY (PYHKIIMIO, HE COXPAHSIONIYI0 KOHCTaHTY 0;
2) XOTs1 ObI OJTHY (PYHKIIMIO, HE COXPAHSONIYIO KOHCTAHTY 1;
3) XOTs1 ObI OJTHY HETMHEHHYIO (PYHKIIHIO;

4) XOT#1 ObI OJTHY HEMOHOTOHHYIO (DYHKIIUIO;

5) XOTs1 ObI OJJTHY HECAMOABOWCTBEHHYIO (DYHKIIHUIO.

Ecnu xaxknas u3 B3AThIX (YHKIMI HE 001a1aeT UMb OJHUM CBOHCTBOM (HO KaxKaasi APYTUM), TO IS
(GYHKIIMOHATBFHOW MOTHOTHI HEOOX0IMMa cUcTeEMA U3 5-TH (PyHKIUH.

[TonHas cuctema Ha3bIBACTCS HECOKPAMUMOU, €CITU UCKITIOYSHHE JTF000H (YyHKIIMN CUCTEMBI HapyIIaeT
ee MOJHOTY. B cBs3u ¢ Tem, uTto Kaxpaas w3 GyHKIUH He 001aJaeT HEeCKOJIbKUMHU CBOWCTBAMU,
(YHKIIMOHATIBHO TMOJIHBIE CUCTEMBI MOTYT OBITh IIOCTPOEHBI C TIOMOIIBIO OJTHOM, ABYX, TPEX M YETHIPEX
¢byukuii. Hambonee pacmpocTpaneHHass cuctema — cuctema w3 Tpex ¢(ynkumii: WM, WJIM, HE.
C nomoibio 3TUX (PyHKIUNA MOTYT OBITH OMMCAHBI MPOIIECCHI YIIPABICHHUS TIOOBIMU TPOU3BOACTBAMH.
SagaHus:

2m—1

1. Jloka3aTk, 4TO YMCIIO COMOABONCTBEHHBIX (DYHKLHUIALL OT Nl IEPEMEHHBIX PABHO 2
2. Omnpenenute, Oyaet i GyHKIUS CAaMOABOMCTBEHHOM:

1) f(x1,x2,x3)=x1+x2&x3

2) f(x1,x2,x4)=(x1&x3)+x2

3) f(x1,x2,x3)=x3&(x1&x2)
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3. Kakue (hyHKIMHU SBJISIOTCS MOHOTOHHBIMHU M [TOYEMY:
1) f(x1)=x1;

2) f(x1,x2)=x1&x2;

3) f(x1,x2)=x1+x2;

4) f(x1,x2)=x1~x2.

Pa3znean 3. Jloruka npeamkaToB
Tema 3.1 OcHOBHBbIE IOHSATHSA, CBSI3AHHbIE C IPEINKATAMU.
IIpakTuyeckasi padora Nel7. BoinoJiHeHHe JJOrH4eCKHX ONEPALMA HAJ PeAUKATAMUA
Llenb: HAYYUTHCS BBINOIHATh JJOTHYECKUE ONEpaIii HaJ IPEAUKAaTaMH.
X0/ BEIOTTHEHUS pabOTHI:

1. U3yunuTth TeOpeTUUECKH1 MaTepuall.
2. IlonyuuTs 3a1aHue y penoaaBaTesl.

3. BrinoaHuTh 3a1aHUE.
4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

5. 3alUTUTH BBIIIOJHEHHOE 3a/IaHHE.

Kpartkue TeopeTnueckue cBeAeHUs

i} y M M, M,
n-MECTHBIU IIPEAUKAT, OIIPCACIICHHBIM HAa MHOXKCCTBAX — IPCAJIOKCHUC,

coacpiKalee n ICPEMCHHBIX , U IIPEBPAIAIONICCCA B BbICKA3bIBAHUC IIPU ITOJACTAHOBKE BMCCTO OTHX

M. M, M

MNEPEMCHHBIX JIFOOBIX KOHKPCTHBIX 9JICMCHTOB U3 MHOKCCTB B COOTBETCTBEHHO.

MHOXeCTBO UICTUHHOCTH npcankKara H]i’%’ﬁ'r‘) , 3aJaHHOI'O Ha

M. .M, M, .y
MHOXCCTBax — COBOKYITHOCTB BCE€X YIIOPAAOYCHHBIX n-CUCTEM ( ), B

GEM oM, aoclf

KOTOPBIX B TaKuX, 4YTO HaHHLIﬁ npcaAnuKarT o6pa1uaeTc;1 B UICTHUHHOC

BBICKa3bIBAHNE Py, 2. —a2,) IIPH MOJCTAHOBKE X; = @; TSI BceX [ = 1, ..., n.
3T0 MHOXECTBO Oyaem o0o3Ha4yath P'. Takum oOpazom,

P ={(m. 0, _a)| U P2, a,)) =1}

MHokecTBO P" HCTUHHOCTH 71-MECTHOT'O npcanKara H]i’ %’ﬁxu) npeaAcCTaBJisACT coboit n-apHocC

M. M, M,
OTHOLICHUEC MCIKAY SJICMCHTAMU MHOXKCECTB .

Ecnu npenukar P(x) — 0JTHOMECTHBIH, 3aJaHHBIA HAJ MHOKECTBOM M, TO €r0 MHOKECTBO HCTUHHOCTH
P* sBnseTcst moaMHOKecTBOM MHOXKecTBa M (P 1 M).
O06pasell BLIMOTHEHUS

o T(x o
1. HaiiTu MHO>K€CTBO KICTUHHOCTU MpEeaAUKaTa (x) , IOJIyYEHHOT' 0 B PE3yIbTaTe YKA3aHHOM

o R(x S(x
JIOTMYECKOU onepaluy Haj IpeauKaTaMu ( j " ( j.Hpe,Z[I/IKaTBI paccMaTpuBarOTCAd Ha

M = {—10,-9,...,9,10}
MHO>XECTBEC

T(x) = R(x)AS(x) R(x):"|lx +5] < 10", 5(x):"x*+ 1 < 10"

Pemenune

MHO0KeCTBO HCTUHHOCTH mpeaukara R(x) umeer Buag R = {-10, -9, -8, -7, -6,-5,—4,-3,-2, -1, 0,
1,2,3,4}
MHOkeCcTBO UCTHHHOCTH Tipeaukara S(x) umeet Bun S™ = {-2,-1,0, 1, 2}
[Ipenukar T momyueH B pe3ybTaTe KOHBIOHKIIUY MPEIUKaTOB R U S, M03TOMY €ro MHOXKECTBO
HWCTUHHOCTH SIBJISICTCS TIEPECEUYeHUEeM MHOXKECTB HCTUHHOCTH npeaukatoB R u S. Otcrona
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T = {_2, _1, 05 1’ 2}
3aganusd.

o T(x o
1. HaliTu MHOKE€CTBO UCTUHHOCTH TIpeuKaTa (x) , IOJIyYEHHOT' 0 B PE3yIbTaTe YKA3aHHOM

o R(x S(x
JIOTUYECKOU onepaluy HaJ IpeauKaTaMu ( j " ( j.Hpe,Z[I/IKaTBI paccMaTpuBarOTCAd Ha

M = {—10,-9,...,9,10}
MHO>XECTBEC

1 T(x) = R(x)V 5(x) , R(x):"]x — 2] <5",5(x):"x?— 1< 8"

2) T(x) = R(x) = 5(x) ’ R(x):"|2x + 1| = 2", 5(x):"2x* + 5 < 8"

3) T(x) = R(x) & 5(x) , R(x):"|5x + 6] < 2", 5(x):"x* + 7 < 25"
4) T(x) = R(x)AS(x) ’ R(x):"|4x — 3] = 9", 5(x):"5x* + 3 < 12"
5) T(x) = R(x)V 5(x) ’ R(x):"|5x + 3| = 8", 5(x):"3x% + 5 < 20"
6) T(x) = R(x) = 5(x) , R(x):"|x — 4| < 9",5(x):"4x> — 9 < 40"

7 T(x) = R(x) & 5(x) , R(x):"|2x — 5| < 6", 5(x):"5x* — 4 < 60"
8) T(x) = R(x)AS(x) ’ R(x):"|7x — 4] < 11", 5(x):"6x% — 20 < 25"
9) T(x) =R(x)V 5(x) ’ R(x):"|8x + 9| < 15", 5(x):"7x? — 10 < 10"

Tema 3.2. KBaHTOpHBIE ONePaly HAJI NIPeIUKATAMHA

IIpakTuyeckasi padora Nel8. KBanTopHble onepauuu

Llens: HAayYUTHCS BBIMOTHITH TIOTHYECKUE ONEpaIiy ¢ KBAHTOpaMU

TeopeTnueckunii MmaTepuan.

[Tycts umeercs mpenukat P(x), onpeneneHHbiii Ha MHOkecTBe M. Ecniu a - HEKOTOPBIN 37EMEHT U3
MHO3KeCTBa M, TO OJICTAaHOBKA €ro BMECTO X B mpeaukar P(x) mpeBpariaer

3TOT MpeauKaT B BbICKaszbiBaHUE - P(a). Takoe BbICKa3plBaHME Ha3bIBAETCS €IWHUYHBIM. Hapsimy c
o0pa3oBaHHEM W3 MPEIUKATOB €IUHUYHBIX BBICKA3bIBAHUN B JIOTUKE MPEAMKATOB pacCMaTpUBAETCSA
elle JABe Onepaluu, KOTOpble MPeBpallaoT 0JTHOMECTHBIN MPEAUKAT B BBICKa3bIBAHHE.

Keaumop eceobwmocmu. Ilycmv P(x) — npedukam, onpedenenHviil Ha MmHoxcecmee M. 1100
svipadccenuem V' x P(x) nonumarom evickaszvigarue, ucmuntoe, koeoa P(x) ucmunno
OJIs1 Kad#cO020 dllemenma X u3z Muodcecmea M u nodxcnoe, 8 npomugHom ciyuae. Imo vlCKA3bIGAHUE
yorce He 3a8UCU OM. X.

Coomeemcmsytowee emy ciogecHoe svipadicenue oyoem: «/na ecaxoeo x P(x) ucmunnoy. Cumeon V'
HA3b18AI0NM K8AHMOPOM 8CE0OUHOCTNU.

[lepemennyto x B mpeaukate P(x) Ha3bIBaIOT c60000HOU (€11 MOKHO TMPUIABaTh pa3iHuHbIe 3HAUYCHUS
u3 M), B BbICKa3bIBaHUU 'x P(X) TepeMEHHYIO X Ha3bIBAIOT C843AHHOU KBAHTOPOM V.

Keaumop cywecmsosanus. Ilycmv P(x) — npeduxam, onpedenenuviti Ha mHodxcecmee M. [1oo
svipadiceHuem Ix P(x) nonumarom evickazviéanue, Komopoe A61emcs UCHUHHbIM, eClil CYUecmsyem
anemenm x € M, ona komopozo P(x) ucmunno, u 10%CHbIM 8 NPOMUBHOM Cllyyae. IMO 8blCKA3bIGAHUE
yorce He 3a8UCU OM. X.

Coomseemcmsyowee emy cirogechoe @vipadxcenue 0yoem: «Cywecmseyem x, npu xomopom P(x)

ucmunnoy. Cumeon 7 Hazvieaom K6aHMopom cyujecmeosanus. B evickasvieanuu Fx P(x) nepemennas
X C653aHa K8AHMOPOM J.
[IpuBenem mpumep ymnorpeOieHust kBaHTOpoB. IlycTh Ha MHOkecTBe N HaTypasbHBIX YMCeN 3aJaH
npenukat P(x): «Hucno x kpatHo 5». Mcnonb3ys KBaHTOPBL, U3 JAHHOTO MPEAUKATa MOXKHO MOTYYHUTh
BbIcKasbiBaHus: Vxe N P(x) - «Bce HarypanbHble uncna KpatHel 5»; 3xeN P(x) — «CymectByer
HATypaJbHOE 4YUCIO0, KpaTHOoe S5». OYeBHAHO, MEPBOE M3 STUX BBICKA3BIBAHUU JIOKHO, a BTOPOE
HCTUHHO.
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SlcHo, yTO BBICKa3bIBaHWE V X P(X) UCTMHHO TOJBKO B TOM €IWHCTBEHHOM cilydae, koraa P(x) -
TOXKJIECTBEHHO MCTHUHHBIN MpENUKarT, a BbICKa3biBaHUEe dX P(X) J0KHO TOJNBKO B TOM €IMHCTBEHHOM
ciydae, Korja P(x) — TOXAECTBEHHO JIOKHBIHM MpeanKaT.

KBantopHble omepanuu MNPUMEHSIOTCS W K MHOTOMECTHBIM mpeaukaTam. [lyctb, Hampumep, Ha
MHOkecTBe M 3amaH AByxMecTHBIM mpenukar P(x,y). I[lpumenenue KBaHTOpPHOW omepanuu K
npenukatry P(X,y) Mo mepeMeHHOW X CTaBHUT B COOTBETCTBHE JABYXMECTHOMY mpenukary P(X.y)
OHOMECTHBIM mpemukar Vx P(x, y} (wim omHomecTHwli mpeaukaT dx P(x, y)), 3aBucsmui oOT
MEPEeMEHHON y U He 3aBUCSIINMA OT mepeMeHHOM X. K HUM MOXHO MpUMEHUTh KBaHTOPHBIEC ONEPALIUn
0 MEPEMEHHOH Y, KOTOpbIE MPUBEIYT YK€ K BHICKA3bIBAHUSAM CJIETYIOIINX BUOB:

VyVxP(x,y), AyVxP(x,y), Vy3IxP(x,y), JyFxP(x,y).

Hanpumep, paccmotpum mnpeaukaT P(x, y): « X KpaTHO y », ONpeAeNeHHBbIH Ha MHOXecTBe N.
[IpuMmeHeHre KBAHTOPHBIX oOmepanuii K mnpeaukary P(X,y) OpUBOOUT K BOCBMH BO3MOXHBIM
BBICKA3bIBAHUSIM:

1. VyVxP(x,y) - «l71 BCAKOTO y ¥ ISl BCIKOTO X y SIBJISIETCS JICIIUTEIIEM X».

2. JyVxP(x,y) - «Cy1ecTByeT y, KOTOPOE BJISETCS ACTUTEIEM BCIKOTO X ).

3. Vy3axP(x,y)- «/1s1 BCSIKOTO ) CyIIECTBYET X TAKOE, YTO X JCIUTCS Ha Y.

4. Jy3xP(x,y) - «Cy11ecTByeT y U CyUIECTBYET X TAKUE, UTO ) SIBISIETCA JCIUTEIEM X».

5. VxVyP(x,y) - «J171 BCAKOTO X ¥ JIJIsl BCSIKOTO )y SIBJISIETCS ICIUTEIIEM X ).

6. Vx3dyP(x,y) - «/lnst BcsKoro x CyImecTByeT Takoe y, YTO X JISITUTCS Ha y».

7. 3x3AyP(x,y) - «CymiecTByeT X ¥ CyIIECTBYET Y TaKHE, YTO ) ABISCTCS ACTUTEIIEM X».

8. IxVyP(x,y) - «Cy1ecTByeT x Takoe, UTO JIsl BCAKOI'0 ) X IEJIUTCS Ha y».

Bricka3piBanus 1, 5 u 8 10KHBI, a BRICKa3bIBaHus 2, 3, 4, 6 1 7 UICTUHHEL.

3aganue Kakue u3 cieqyromux BEICKa3bIBAHUH TOXK/IECTBEHHO JIOKHBIE , @ KAKHE TOXKIECTBEHHO
UCTUHHBIE, €clii 007acTh onpeaeneHus M = R?

a) 3x (x +5 = x + 3) — TOX/AECTBEHHO JI0’)KHOE BBICKA3bIBAHUE, T.K. HU ITPH KAKOM X PABEHCTBO HEBEPHO;
0) VX (x? +x + 1 > 0) — TO)KIECTBEHHO HCTUHHOE BBICKAa3bIBAHHUE: JIEBYIO YaCTh HEPABEHCTBA
nepenuineM B Buje (x + %4)? + ¥4 , o1a cymma 00JIblIIe HyJIst TIPH JIFOOOM X;

B) Ix ((x? — 5x +6 > 0)(x> — 2x + 1 >0)) — BeICKa3bIBAHUE TOKAECCTBEHHO HCTHHHOE, E€CIIH MIEPECEUCHUE
o0acTeld HCTUHHOCTH JIOTUYECKU YMHOKA€MbIX IPEIUKATOB HE MyCTO, U JIOKHOE, B IPOTUBHOM
ciy4ae.

Tema 3.3. IlpuMeHeHHe JJOTUKHU NPEIUKATOB K JIOTUKO-MATEMATHYECKOH MPAKTHKE
IIpakTuyeckass paGora Nel9. HMcnoab3oBaHume MeToga MaTeMaTH4eCKOW HWHAYKIHMH MPH
peleHun 3a1a4

[lenb: mpoBeneHUe 10Ka3aTeIbCTBA METOAOM MOJIHOM MaTeMaTU4eCKONH HHAYKIIUH.

AJITOpUTM JeiicTBHIL:

IIpumep 1. Jlokas3aTk, 4To cymMa nepBbIX 1 (n S N ) HEYETHBIX YHCEN PaBHA KBAAPATy UX YUCIA, T. €.
1+3+5+.+ 2n-1) = n’

Pemenue. T. K. yTBEpKICHHE 3aBHCHT OT HATYPalbHOIO MApaMeTpa /7, TO BOCIOJNL3YEMCS Ul €ro
JI0KA3aTeNbCTBA METOJOM MaTEMATHYECKOM UHIYKIHH.

1) IIpoBepuM CIIPaBENIMBOCTE JAHHOTO YTBEPKACHUS It 1 = 1,

ecmun =1, 101 =12

2) IPEIONOKUM, YTO CyMMa TIEpBLIX k (k =1 ) HeueTHBIX uKceN paBHA KBaApaTy YUCIIA 3TUX YUCE, T.

2
1+3+5+...+(2k—1):k
c. . prrI/IMI/I CJIOBaMH, HpeI[HOJ'IO)KI/IM, qTO HAaIIc YTBep)KI[eHI/IC
HCTHUHHO OJId BCCX, 3HAYUT 71 OT 2 0 k BKIIFOUHNTCIIBHO,

k+1) )

3) ycTaHOBUM, MCXO/s U3 PaBeHCTBA (2), 4YTO CyMMa MEPBBIX k +1 HEYETHBIX YUCEN paBHA (
e.

1+3+5+..+Qk+1)-1)= (k_]_l) . JleficTBUTEIBHO,
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1+3+5+.+Q2K+1D)-1)=1+3+5+...2k+1)=1+3+5+.+Q2k-1)+Q2k+1)=[1+3+5
+.. k-] +QRk+1)= kﬂ+2k+ 1= (k_!_l), (k_!_l) = (k_l_l)h(I/ICTI/IHa).

Ha OCHOBAHUU HpI/IHLII/IHa MaTeMaTquCKOﬁ I/IHI[yKHI/H/I JcJiacM BBIBO,H, qToO CyMMa HepBLIX N HCUYCTHBLBIX
YUCCI1 paBHa n2 JJIA HIO60FO HaTypaJIbHOFO n.
Dy

[Ipumep 2. JlokazaTh, 4TO [UIsi n-TO 4JI€HA TE€OMETPUYECKON MpOrpeccuu

n1 =
_ blg (” = *'“"J
3HAMEHaTeJIeM ¢ CrpaBeiuBa hopmyiia b, = )
Pemenue. HOKaZSaTCHBCTBO npoBOAMM MCTOAOM MaTeMaTU4eCKOn HHAYKIOHUHU 110 HaTypaJIbHOMY

napamerpy 7.
n=1=5b =bg~"=5b=h

(&)

1) ' (uctuna);

2) Ilpemmonoxum, uto (opMylda CIOpaBedaMBa [ BCEX HATypalbHBIX 3HAYEHUH 70T 2
b — b =1
=04

0 k BKIIFOUMTCIBHO, T. €.
(Re+1)-1

o e i =l _ k 1 L
y n=k+l=b,=q-b,=9gbg" =bq" b, =bg" ..
CoryacHo MMPpUHIUITY MaTeMaTHUYECKOH HHAYKIOWH, MOXHO CKa3aTb, YTO pacCcMaTpuBacMad (bOpMyJ'Ia

BCPHA IJIA JIF000Tr0 HATypaJIbHOTO 7.

n +11n

[Tpumep 3. JlokazaThb, 4TO MPH KaKIOM HATYPAIbHOM /1 YHCIIO JenuTcs Ha 6.

3
n+lln=a a
Pemenne. O0O3HAYMM YHCIO 7 Hanmo nmokaszaTh, 4To ™ aenurcs Ha 6 mpu JTHOO0M

HAaTypaJIbHOM n:

D r=1=g =1 +11-1=12:6
2 n=k=a =k+11k:6

(uctuna);

(IpenronoxeHue);

3) 1=(k+1)3+11(k+1)=k3+3k3+3k+1+11k+11:
=K +3K +3k+14k +12 = (K +11k) +(3k” +3k +12)

(k3 +1 ]k) .6
(TI0 MPETOIOKEHHIO),

(3k1+3k +12):3.

n=k+l=—wa

-+

(3,{:l +3k +12) 2,

Ecau Mb1 CyMCEEM J10Ka3aTb, 4YTO

(3}& +3k+12) 6
, T.€.3 1 2 B3aMMONPOCTHIC YHCIIA.

9TO JA0Ka3aTcJIbCTBO HpOBeI[CM TAKXE MCTOAOM MaTeMaTH‘IeCKOﬁ I/IH,I[yKI_[I/II/IZ

. k=1=3-1"+3-1+12=18:2,

2. k=s= 352 +-IE2 (IpenronoxeHue);

3 k=s+1=> 3(.5*+1)2 +3(3+1)+12 =35> +65+3+35+3+12=

, TO TOr'Ja MOXEM YTBCpKIAATb, 4YTO

=(35" +35+12)+(65+6);
(35 +3s+12):2

(TI0 MPEeaTOJIOKEHUIO);
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(65+6):2 )
(1o cBOMCTBaM JCIIUMOCTH).

(357 +35+12)+(65+6):2

Torma (10 CBOMCTBY AETUMOCTH).

(3}& +3k+12):3 (3}& +3k+12):6

Hraxk, u 2. CaegoBaTeabHO,

3
CornachHo MeToy MaTeMaTHYECKOM HHAYKIOWH, Mbl MOKEM CKa3aThb, YTO YUCIIO mo+ ]' ]'n ACJIIMTCA Ha
6 I JIF000Tr0 HATypaJIbHOT'O 3HAYCHUA n.

[Tpumep 4. Jlokasars, 4TO npu KaXJI0M HATYPaJIbHOM 71 CIIPABEIMBA
n (n - 1)
1+243+..+(n-1)+n=—""—.
bopmyna 2
Pemenue:
1-(1+1

e el —( )

1) 2 ; 1 = I(uctuna);
k(k+1

n:k::>1+2+3+...+(k—1)+k:—( )

2) (mpenronoxeHue).

(k+1)(k+2) 5

3)n:k+l:>1+2+3+...+k+(k+l):A 3 -
b

YTto0kI J0Ka3aTh, YTO A = B, MBI MOKEM

I. C TIOMOIIBIO TOKJECTBEHHBIX MTPeoOpa3oBaHuii mepeectu 4 B B;

2. C TIOMOIIBIO TOKJECTBEHHBIX MTPe0Opa3oBaHuil epeBecTu B B A;

3. C TMIOMOIIBIO TOKIECTBEHHBIX MTpeoOpa3oBanuii nepeBectu 4 B C;

4. C TMIOMOIIBIO TOKJECTBEHHBIX MTpeoOpa3oBanuii nepesectu B B C;

Bocnonbssyemcs npuemom (3)

k(k+1 r ;
1+2+3+...+k+(k+1):—( )+(k+1):k +k22k+2=k +zk+2,
(k+1)(k+2) K +2k+k+2 K +3k+2 K +3k+2 Kk +3k+2
2 2 g " 2 7w
CormacHo MMPpUHIUITY MaTeMaTHYECKOM HUHAYKIUH, ACJIaCM BBIBOI:
n(n+1)

1+2+3+...+n=
2 pH Vn = N

3aganue
Jlokasatk, 4TO MPH Ka)JIOM HATypaJIbHOM N YUCIIO an JeNuTCs Ha b, eciu:

{In i 5k+3 + 1 13fc+1

1) , b=17;
) a, :11k+2+122}c+1, R,
3)Hn:?2k_42k, .
4){1”:6”‘+3’7‘+’*+3”, be11:
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_ 2k n_ ~yml
L i

a =7-5*+12-6"

6) . b=19;

7) Hn 93 52n+‘l _1_3n+2 _zn—l | . 1o:
8)an:9”+1—18n—9, b 1s:
9)51”:52”4-26-5”—!-82”“, b= 59:
IO)HHZIUH*]-ISH—ES, b7

IIpakTuyeckasi padora Ne2(. [IpumeHeHue JJIOTMKH NMPeINKATOB

Henab: ucuncienue npeaNKaTOB, BHIIOTHEHUE ONEpalluid Ha/I TPeIMKaTaMu.
Teopetuueckue cBeneHus

B noruke npeaukaToB Oy/1eM MOIb30BATHCS CIEAYIOIIECH CUMBOIUKOM:

1. CUMBOIBL p, ¢, ¥, ... — MIEpEMEHHbBIC BbICKA3bIBAaHUS, IPUHUMAIOIINE /1BA 3HAUYCHUSA: | - UCTUHA,
0 — 710%b.

2. [IpenMeTHbIE IEPEMEHHBIE - X, ), Z, .... KOTOPbIE IPOOETAIOT 3HAUEHUS U3 HEKOTOPOTO
MHOecTBa M, x°, y°, z° ... -IpeAMETHbIE KOHCTAHTHI, TO €CTh 3HAYCHUS IPEIMETHBIX IEPEMEHHBIX.

1. P(), F(-) - onHOMECTHBIC MPEeIUKATHBIC IEPEMEHHEIE; ¢(,,...,"), R(,,...,) N-MECTHBIC
npeaukarubie nepemennsie. PY¢), Q¢ , -, ...,;) - CAMBOIIBI IOCTOSHHBIX IIPEIUKATOB.

2. CUMBOJIBI JIOTHYECKUX OTNEpaluii: A, v, —,- .

3. CuMBOJIBI KBAaHTOPHBIX omnepanuii: Vx , 3X.

4. BcnomoratenbHble CHMBOJBI: CKOOKH, 3arIsIThIE.

Onpeodenenue gopmynvl 102UKU NPEOUKAMO8:

1. Kaxmoe BbIcka3bIBaHUE KaK TIEPEMEHHOE, TaK U MIOCTOSTHHOE, SIBIISETCS (DOpMYJIOii
(371eMeHTapHOM ).

2. Ecmu F( ..., ) — n- MecTHas1 mpeKaTHAs IEpEMEHHAs WA TIOCTOSIHHBIN TPEMKAT,a X1, X2, ...,
Xn - IPEIMETHBIC IEPEMEHHBIE HITH MPEIMETHBIC TOCTOSIHHBIC (HEe 0053aTEIbHO BCE PA3IMYHbIE), TO
F(x1, X2, ..., Xn) €cTb (hopmyna. Takas GopMyiia Ha3pIBaCTCsI IIEMEHTAPHOM, B HEH MPEIMETHBIE
MIEPEMEHHBIC SIBIISTIOTCSI CBOOOIHBIMHU, HE CBSI3aHHBIMU KBAHTOPAMHU.

3. Ecimu A u B — dopmyiibl, mprueM Takue, 4TO OJJHA M Ta JK€ MPEAMETHAS TICPEMCHHAS HE

SIBIIIETCS B OJTHOM U3 HUX CBA3AHHOM, a B PYroi - cBoOOIHOM, To cioBa A v B, A& B, A—B ectb
dbopmyibl. B aTux popmynax te mepeMeHHbIE, KOTOPbIE B UICXOAHBIX (hopMyIiax ObLTH CBOOOIHBIMH,
SIBJISIFOTCSI CBOOOTHBIMHU, a T€, KOTOPbIE OBLTH CBSI3aHHBIMH, SBIISIFOTCS CBS3aHHBIMHU.

4. Ecmu 4 - hopmyna, To 4 - hopmyna, 1 XxapaKTep NpeMETHBIX IEPEMEHHBIX TIPH Mepexoe OT

dopmynsr 4 k popmyne 4 He MmeHseTcs.

5. Ecmu A(x) - hopmyna, B KOTOPYIO PEIMETHASI TIEPEMEHHASI X BXOJUT CBOOOIHO, TO CIIOBA
VXA(X) 1 IXA(X) SBISIOTCSA GOPMYIIaMu, IPUYEeM NpeMETHAs IepeMEHHast BXOJUT B HUX CBSI3aHHO.

6. Bcesikoe cltoBo, OTJIMYHOE OT TeX, KOTOPbIC Ha3BaHbl ()OPMYJIaMHU B TyHKTax 1-5, He sBIsCTCS
dbopmyIoii.

Hanpuwmep, ecmu P(x) 1 Q(X, y) - OTHOMECTHBIH M JIByXMECTHBIH MPEIUKATHI, & (, I - TEPEMCHHBIC
BBICKa3bIBaHus, T0 (hopmymnamu OyayTciosa: g, P(x), P(x)Q(x°,y),

VxP(x)— IxQ(x, y), @G )vg)—>r.
He sBnsercs ¢opmynoit cioBo: VxQ(X, y) — P(x). 3mecy Hapymeno ycinoBue m.3, Tak Kak B

bopmynyVxQ(x, y) mepeMeHHas X BXOIUT CBs3aHO, a B (opmyny P(x) mepemeHHas X BXOIUT
CBOOOHO.
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Bripaxxenue Vy(JyP(x,y))VQ(X) He sBnsercs GopMyoH, T.K. KBAHTOp BCEOOITHOCTH HA y HAaBEIlIaH Ha
dopmyy FyP(x,y), B KOTOpOii IepeMeHHast y yKe CBsi3aHa KBAHTOPOM CYIIIECTBOBAHUSI.

Bripaxkenue Vy, xP(x, y) He sBisieTcst pOpMYIIOH, T.K. IEPEMEHHOMN X HE TIPUCBOCH KBaHTOP.

W3 onpenenenusi GopMyIibl JIOTUKU TIPEIUKATOB SICHO, YMO BCAKAL YOPMYNA aneebpvl GblCKA3bIBAHULL
A6751EMCSL YOPMYNOU I0UKU NPEOUKATNOB.

3aganue Kakue u3 cienyromux BeIpaxeHu sSBisitoTes popmynamu? B kaxoit hopmyrie BBIIEIUTh
CBOOO/IHBIE U CBSI3aHHBIC IEPEMEHHBIE:
1) 3x 3y P(x, y);
2)3x,y P(x, y);
3) Vx P(x) v Yy Q(x, y);
4) Vx 3y P(z,y);
5) p—> Vx P(x, y);
6) Jx P(x, y)& Q(y, z).
Pa3pnen 4. JieMeHThI TEOPUM AJITOPUTMOB
Tema 4. JjieMeHTbI TCOPUHM U IPAKTHKU KOJAMPOBAHHUS.
IIpakTuyeckas padora Ne21. CocraBiieHne aJIropuTMoB.
Lennb: 3akpenienne o0IIero MOHIATUS «aITOPUTMY. Perienre npocTelmmx anropuTMHUYECKUX 3a1a4

3apanue 1. OnpenenuTs MJIOMIA/Ib TPANCUK 110 BBEICHHBIM 3HAYCHHUSIM OCHOBAaHHMM (a U b) U BBICOTHI
(h).

3aganue 2. OnpenenuTsh cpegHee apuMeTHIecKoe JBYX YHCEN, €CIH a MOJIOKHUTEIbHOE M 4acTHOE
(a/b) B mpoTHBHOM cily4ae.

3apanme 3. CocTaBUTh aITOPUTM HaXOXKACHUS CyMMBI LIENbIX Uncesn B Auana3zone ot 1 go 10.

IIpakTuyeckas padora Ne22. Paznu4Hble MOAX0AbI K (popMAIM3ALNH NOHATHS AJTOPUTMA.
Hens: IlomyyeHne mNpakTUUYECKUX HABBIKOB B pabore ¢ rpaduueckoil Gopmoil mpeacTaBieHUs
anropuTMa

1. JluHeiHbIi anropuT™, BHINIOJIHEHHBIH B MpakTUdeckoii pabote Nel, mepenenars Ha
LUKIMYECKUH ¢ 33JaHHBIM KOJIMYECTBOM LIUKJIOB IO IIpUMeEpy 4.
2. Haiitu cymmy 3HaueHuii nepemeHHoi P, monaras, 4To HayanbHOE 3HAUYEHUE 3TON IEPEMEHHOU

paBHO HYIIO , T.€. P=0. B kaxaoM 1ukie nepemeHHas uamensiercs Ha 2, T.e. P=P+2. KonnuectBo
LMKJIOB paBHO 5. B pe3ynbrare JaHHOTO alropuTMa 3HaueHue nepeMenHoi oyaer pasua P=10.
3. [IycTh 3a1aHbl HAYaIBHBIE 3HAYEHUS [IEPEMEHHBIX !

x:=1; y:=5.

Hauano nukna;

oKa y>X

y=y—-x

KOHEII [TUKJIA.

OnpenenuTh KOIMYECTBO LIMKJIOB M 3HAYEHUS IEPEMEHHBIX X, Y TIOCIIE€ BBIX0/1a U3 LIUKJIA.
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