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1 Ieau n 3agauu M3y4eHUs AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI

OCHOBHOH  IIEIbIO JAHCIIMIUIHHBI  SBISETCS H3yYeHHE TEOPeTHYECKHX  OCHOB
MaTeMaTH4eCcKOH JIOTHKH, (pyHAaMeHTalbHBIX JHCKPETHBHIX MOJIENISX H CBOICTBaX OOBEKTOB
JUCKPETHOH TpHPOJEI, OyieBoil anredpsl, TeOpHH TpadoB, YITPABJISIONIX CHCTEM, KOHEUHBIX
aBTOMAaTOB M (OpMalbHBIX TpaMMATHK. BaXHBIM ABISeTCS IPHOOPETEeHHS HABHIKOB
OIEPUPOBAHH S ¢ 00BEKTAMH M3YYaeMbIX O0JIaCTEH.

BocnurarenbHOI 1eIbio JUCIHUIUINHEL SBISeTcS (GOpMHPOBaHHE Y CTYASHTOB HayYHOTO,
TBOPUYECKOrO IOAXOAa K OCBOSHHIO (pyHIaMEHTAIbHOH TEOpHH, METOAOB M CPEeJCTB pelleHHs
3a71a4 00 a0CTPAKTHBIX MOJEILIX AUCKPETHOH IIPHPOIBI.

Otr6op MaTepHalla OCHOBBIBAETCSI Ha HEOOXOJAUMOCTH O3HAKOMHTEL CTYJIEHTOB CO
cleyroIeil COBpeMeHHOI HayYHOIT HH(popMaIeii:

— MaTeMaTH4YeCKOH JIOTUKH, OyIIeBOH anreOphl H METO[aX JJOKa3aTelIbCTB;

— TEOPHH MHOKECTB H OTHOIIEHHSIX;

— OCHOB KOMOHHATOPHKH;

— Teopu rpadog;

— OCHOB TEOPHH BBHIYHCIIHTEIbHBIX KOHEUHBIX aBTOMATOB;

— OCHOB TeOpHH (pOopMaNTbHEIX TPaMMaTHK.

CogmepxkaTelIbHOE  HAIlOMHEHHE  JIUCIMIUIMHBL OOYCIIOBIEHO OOIMMH  3afjadaMH
TMOATOTOBKH OaKanappa.

Hay4yHOoil OCHOBOH IS ITOCTPOEHHMS IIPOrPaMMBl JAHHOH JUCIMIUIMHBL  SIBIISIETCS
TE€OPETHKO-TIParMaTHYECKHIT ITOX0] B OOYUYEHHI.

1.2 3amaun qUCIHMIIIHHBI

OcCHOBHBIE 33/Ia4l Kypca Ha OCHOBE CHCTEMHOT O TIOJIXO/a:

— IIpHOOpETEHHE HABBIKOB ITOCTPOEHUS ITPEIHKATOB;

— IIpHOOpEeTEHHE HABBIKOB JOKA3aTEllbCTB HA OCHOBE JIOTHKH ITPEAHKATOB;

— O03HAKOMIIEHHE C OCHOBHBIMH 3JIEMEHTAMH TEOPHH MHOXECTB H METOJAaMH PEIeHHIA
3a7la4 Ha MHOKECTBAX;

— IIpHOOpPETEHHE HABBIKOB PAaOOTH ¢ KOMOMHATOPHBIMH OObEKTaMH;

— O03HAKOMIIEHHE C OCHOBHBIMH 3IeMEHTaMH OyIIEBOI anreOphl;

— TpHoGpeTeHHe HABBIKOB PEIIeHH 3a/1a4 Ha rpadax;

— O03HAKOMIIEHHE C OCHOBHBIMH 3IEMEHTAMH TEOPHH KOAHPOBAHUS;

— TIPHOOpPETEHHE HABBIKOB ITIOCTPOEHUS KOHEYHBIX aBTOMATOB;

— TnpuobpeTeHHe Ga30BRIX HABBIKOB IMMOCTPOEHHS H aHaIH3a (hOPMATTbHBIX SI3HIKOB.

1.3 Mecro JHCHHIIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM NMPOrpaMmbI

HucipmimiHa «OyHAaMeHTallbHBIE AHCKPETHBIE MOZAEIH» OTHOCHICSI K «O0d3aTelbHas
YacTh» bBiioka 1 «J[HCIMIUIMHEI (MOAYIH)» yueOGHOro ImaHa. . OHa BKITIOYaeT (opMaIbHBIE
OIMM CaHH S H HeOOXOIHMMOE TeopeTHUeckoe 000CHOBAHH S (PyHJaMEeHTAIbHBIX MOJIENei U METOJIOB,
HCIIONB3YEMBIX IIPH H3YYEHHH BCeX UCIMIUIMH ITPOrPaMMICTCKOTO IMKIA, OOecIeYHBast
dbopmItpoBaHHE OOIIIX MPEACTABIEHHIAX 00 OCHOBHBIX MOJAETSX H METOAAX, HCIIONb3YEMBIX B
Pa3IMYHBIX pa3/lellaX COBPEMEHHOH MaTeMaTHKH H HH(POPMATHKH.

BXOHBIMH 3HAaHHSMH IS OCBOSHHS JAHHOH JAMCIUIUINHEL SBILTIOTCS 3HAHHUS, YMEHHS H
OITBIT, HAKOTUIEHHBIH CTYIEHTaMH B TIPOIlecce H3YYeHH S MaTeMaTHKU M HH(OPMAaTHKH.

1.4 IlepevyeHb IMJIAHMPYEMbIX Pe3yJIbTATOB OOYUeHHS MO JUCIHHILINHE (MOIYJII0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH SI 00Pa30BaTeAbLHOI NPOrpaMMbl

Wzyyerne pgaHHOH y4eOHOH JAMUCIMIUIMHBI HalpaBIeHO Ha (OPMHPOBAHHE Y
00YyYarOIMXCS CIEYFOIIX KOMITET eHI[HIA:



OIIK-1

3Hams

VYuems

Bnadems

H/[-2.01IK-1

3Hams

Yuems

Bnaoems

CmocodeH NPHIMEHATD (l)yH,E[aMeHTaJleble SHAHHH, IMOJIYUCHHbIC B ob1acTH
MATEMATHYCCKHX H (H.]'lll) €CTECTBEHHBIX HaYK, H HCINO0JIb30BaTh HX B

npodeccHOHAILHOM IeATeIbHOCTH
HJI-1.0IIK-1

Ipumensem @ynoamenmaivHsole 3HAHUA, NOJYUEHHble 6 o0daacmu
Mamemamuyeckux u (Win) ecmecmeéeHHLIX HAYK NpU NOCHIP OeHUU
Modeeil 6 3a0aHHOI npedMemnoll odaacmu
Memoowr ananiza u 060buyeriss oMmeyvecn8eHH 020 U MEHCOYHAPOOHO20 ONbINIA 8
obnacmit OUCKPemHo20 MOOeIPOCaH s
Memoowt npoeedenus sxcnepumenmoe 1 Habaoodenitil, 0bobujens 1 0bpabomxii
ouckpemHoii ungopmatuit

Ilpogooums  ananusz  ucnonHeHus — Mpeboeanuil ¢ UCHONb308AHLIEM
Maniemamu4eckoil 102Ukl

Hcenonvzoeams — cywecmeyowjue  munoevie  peuienus U UlabnoHb
HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis

Ipumensms memoovl aHani3a HAVYHO-MEXHUYecKoll uHgopmayut ¢ obnacmi
OUCKPeniHo20 MOOeTUPOBAHUSA

Ananuz  eozmosxcnocmeil  peamusayutt  mpebogaHuii K - HPOPAMMHOMY
obecneyentiro Ha 0CHOBe OUCKPENIHO20 MOOeIUPOBAHLIS

IIpoexmupogantie OUCKpPEMHBIX CHIPYKINYP OAHH bIX

Céop, obpabomxa, ananuz 1 0bobujeHue pe3yIvmMamoe 3KCHePUMEHMOoE 1
uccnedoeanuii € coomeenicmeylougeil obnacmil 3HAHUIL € UCHOTb308AHEM
Maniemamu4eckoil 102Ukl

Hesmensrnocms, HanpaeienHas Ha peuteriie 3a0ay AHAIIMUYEcKo20 Xapaxmepa,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay

Ipumernsem @ynoamenmaivbHbole 3HAHUA, NOJYUEHHble 6 o0daacmu
Mamemamuyeckux U (Win) ecmecmeéeHHbIX HAYK NPpU 66100pe Memoo 06
petieHus 3a0 ai np ogheccuoHaALHOIL deamelbHoCHU
Memoowt ananuza u 060buertiss omeyecnéeHH o020 1 MeXCOYHaAPOOHO20 ONbINd 8
obnacmiL OUCKpPemHo20 MOOeIpOBAH s
Memoowst npoeedenus sxcnepumenmoe u Habawooenilil, 06obujens 1 0bpabonixi
ouckpemuoil ungopmatjit

Ilpogooums  ananusz  ucCnONHeHUss — MpeboBanuil ¢ UCHONb308AHLIEM
Mamemamirdeckoli 102UKL

IIpogooums oyenxy u 06ocHOBaHIe PeKOMEHOYeMbIX PeuleHiill

Hcenonvzoeams — cywjecmeyiowjue  munogvie  peuienus U ulabnoHb
HPOCKMUPOBAHUA NPOPAMMHO20 0becneueHiss HA OCHOGe OUCKDEMHOZO
MOOenuUposaniis

Ipumensms menoosl aHAIU3A HAYYHO-NEeXHUYeCKoil uHpopmaritl

Anamuz  eozmoscnocmeil  peamusayui  mpeboeaHuii K - HPOZPAMMHOMY
obecneyeniiio ¢ UCHONb306aAHIIEM MANEMAINUYECKOIl 102UKLL

Oyenxa epementi 1 mpyooemrocmil peanizayuu mpebogantiil X Npo2pamMmmHOMY
obecneyeniio Ha OCHOGe OUCKPENIHO20 MOOeIUPOBAHLS

Céop, obpabomxa, ananuz i 060bujeHue pe3yIbManmoe 3SKCHepUMeHMoe 1
uccnedoeani 6 0bnacmiL 3HaHULl OUCKPenH vix Mooeneti

Ilooeomoexa npeonodicenuii 0Ona cocnmaeneHus NWIAHOE8 U MenoOUYeCKUX
HpOopamMm UCCIeO08anUil 1 paspabomox, Hpaxmuyeckux pexomeHoauuii no
LUCHONHEHLIO UX Pe3VTbNanio8 Ha OCHO8e OUCKPENIHO20 AHANU3a



JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

OIIK-2 Cnoco0eH NPHMEHATH COBPEeMEHHBII MATeMAT HUeCKHIl aNNapaT, cBA3AHHbIIM ¢
NpoeKTHPOBAHHEM, Pa3padoTKoil, peaju3anmueil H OIeHKOH Ka4decTBa
NPOrpaMMHBIX NPOAYKTOB H TMNPOrPAMMHBIX KOMILIEKCOB B Pa3IHYHbIX
00J1aCT AIX YeJI0BeUecKoil AesiTeJIbHOCTH

HJ[-1.0IIK-2 Cnocobden npumeHAms CUCMEMHBIL NO0X00 K AHAAU3Y NpeoOMemHOoi
(npobdnemroit) odnacmu, eviaeieHu0 mpevosanuii Kk HC
3namo Memoodonoauu paspabomxu npopamMmHozo obecneuenus U MEXHONO2UL

NPOZP AMMUPOEAHUS HA OCHOGE OUCKPeNH 020 MOORIUP OGAHUS

Ilenu u 3a0auu  npoeodumsix uccnedoeanuii i paspabomox Ha OCHoge
OUCKPEMHO20 aHamI3a

Memoowst npoeedenus sxcnepumenmoe 1 Habaoodenitil, 0bobujens 1 0bpabomxi
uH@opmayLLL Ha OCHOBe OUCKPENHO020 MOORUPOEAHUS

Ymems IIpogooums ananus ucnonHeHus npeboeantii Ha OCHOBe OUCKPENIHO20 AHANU3A
Hcenonvzoeams  cywgecmeyioujue  munoevle  peuienus U ulabnoHw
HPOCKMUPOBAHUS NPOPAMMHO20 0becneueHuss HA OCHOGe OUCKDEMHOZ0
MOOenUPOoBaHUs

Bnaoems Ananuz  eosmoxcrocmeil  peanusayui  mpeboeaHuil K - HPOZPAMMHOMY
obecneueHi0 Ha OCHOGe OUCKPEMHO20 (HaN3A
Coenacoeanue  mpeboeanuii  x  npospammHoMmy  obecneuenuino ¢
3QUHMEPeCOBAHH BIMU CIILOPOHAMU HA OCHOGe OUCKPENIHO20 MOOeNUP OCAHUS
IIpoexmupoeaniie cmpyxmyp OUCKpemHviX OaHH blx
Céop, obpabomxa, ananuz u 0606ujeHte pe3yrbmMamos 3KCHePUMeHNOoE 1
ucenedoeariiil @ obnacni OUCKPemHo20 aHaui3a
Heamenvrocms, HaNpaeneHHAs Ha peuteHiie 3a0ay AHAIUMLYecKo20 Xapaxkmepa,
NPeononazaruux eslbop u MHO2000pasie akmyaisHslx cHOCob0€ peulens 3a0a4

HJ/[-2.01IK-2 Ipumernsem coépemeHHbLIT MamemMamuuecKuii  annapam  npu
nocmpoeHuyu Mmooenell 6 PA3IUYHBLIX 00JACHAX  Yel06eUecKoll
deamensHocmu

3namo Memoodonoauu paspabomxu npopamMmHozo obecneueHus U MEXHONO2UL

HPO2DAMMUPOGAH1IsL C UCHOIb308AHIEM OUCKPENIHO20 MOONUPOBAHLIS

Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK

Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi
uHgopmayuL Ha 0cHOBe OUCKPEHO020 AHAIZA

Ymems Hcenonvzoeams — cywecmeyowjue  munoevie  peuienus U ulabioHb
HPOCKMUPOBAHUSL NP OPAMMHO20 0becneyeniiss ¢ UCHONb308AHIIEM OUCKDEMHO20
MOOenpoeaniis

Bnaodems Ilpoexmupoeaniie OUCKpemMHbIX CIPYKIYP OAHHbIX

Céop, obpabomxa, ananuz i 0b6obujeHue pe3yIbmMamoe 3SKCHepUMeHmoe 1
uccnedo6antii € obnacmit OUCKPemHbIX 3Hanil

Jesamenvrocnms, HANPAGNEHHAS HA PeuleHile 3a0ay QHAIUMLYeCK020 Xapaxmepa,
NPeononazaruLx estbop 1 MHO2000pasiue axmyansH vl cHOCob0E peutens 3a0a4



2. CrpykTypa U coJep:KkaHHe JUCHHIIIUHbI
2.1 PacnpeaesieHHe TPYA0EMKOCTH JUCIHILTHHBI 10 BHIAM padoT
OO0r1mas Tpy1I0EMKOCTh AU CIUIUIMHBL COCTABILSIET 9 3a4. efl. (324 4acoB), HX pacIipellelieHHe

T10 BHaM paboT IpeicTaBIeHO B TaOmHIle

Cemectpbl
Buj yuedHoii padorbl Bestn (1acel)
4aCO0B
1 2
KonrakTHas padora, B TOM YHC/IE: 1608 | 88,5 | 72,3
Ay/MTopHbIE 3aHATHSA (BCEro): 152 84 | 68
3aHATHS JIEKITHOHHOTO THITA 68 34 34
JlaGopaTopHBIE 3aHATHS 84 50 34
3aHATHSA CEMHHAPCKOIO THIIA (CEMHHAPHL,
MIPaKTHYECKHE 3aHATHS)
I Hasi KOHTAKTHAA padoTa: 8.8 45 | 43
KoHTpois camocTtosrensHoi paborsl (KCP) 8 4 4
[Tpomesxyrounas arrectaiys (MKP) 0,8 05 | 03
CamocrosiTeJIbHAA padoTa, B TOM HHCIe: 83 56 | 27
[IpopaboTka yueOHOI0 (TEOPETHYECKOTO) 20 30 2
MarepHaia
BrmonHeHne HHAHBUAY ATTbHBIX 3aJaHHIT 4l 7% 5
(TIOATOTOBKA COOOIIEHHH, ITPE3EH TN )
KoHTtpo.ib: 80,2 | 355 | 44,7
[ToaroToBKa K HK3aMeHy 80,2 | 355 | 44,7
ac, 324 180 | 144
B TOM 4HcJIe
O0mas TPYA0EMKOCTh KOHTAKTHAA 160,8 | 88,5 | 72,3
padoTta
3a4. el 9 5 4

2.2 CTpyKTYpa JHCHHILIHHbI

PacmpefieneHne BHAOB yueOHOIT paboTH H HX TPYA0eMKOCTH IT0 pa3jeniaM JHCIHIDIHHEIL.
Pasjens! (TeMbl) JUCIHITIHHEL, H3y4YaeMble B 1 cemecTpe

Ko/nriecTR0 1AC0B
Bueayn
Ne HanmeHoRaHHe P az1e/10B (TeM) — AymaropHas padora mo}:ma
pabdora
Ja 3 JIP CPC
1 3 3 4 5 6 7
1. | OCHOBBI JIOTMKH ITPEIHKATOB 10 2 4 4
2. | MeToanl 1oKazaTeILCTR 12 2 4 8
3. | OCHOBHBIE TIOHATHS TEOPHH MHOKECTB 16 4 6 8
4. | OTHOIEHHS HaA MHOKECTBAX 26 6 10 10
5. | OcHOBBI KOMOHHATOPHKH 28 8 10 10
6. | OcHOBHI OyJeBOH anreOpsl 24 8 8 8
7. | OCHOBHI TeOpHH I'padoB 20 4 8 8
NTOI'O mo pasgesam JcHHILIHHbI 140 34 50 56
KoHrpons camoctosrensHon padoTsl (KCP) 4
[IpomexytoyHas artectaims (MKP) 0.5
[ToaroToBKa K TEKYI[EMY KOHTPOIIO 355
O0mAs TPYA0EMKOCTD 10 JHCIHILTHHE 180




Pasens! (TeMbl) JUCIHUITIHHEL, H3y4YaeMble B 2 ceMecTpe

Ko/nriecTeo “1acoB
Bueayn
1 HTOpHA
Ne HanmeHoRaHHe P az1e/10B (TeM) Bicio AymaropHas padora @
padora
Ja 13 JIP CPC
1 2 3 4 5 6 7
1. | OcHOBHI TeopHH rpadhoB 21 8 8 5
2. | OCHOBBI TEOPHH YIIPABIISFOIINX CHCTEM 13 4 -4 5
3. | OCHOBBI TEOPHH KOJAUPOBAHUSI 13 4 e 5
OCHOBBI TEOPHH BBEIYHCIHTEIBHBIX KOHEUHBIX
4. 2 17 | 6 6 5
aBTOMAaTOB
5. | OCHOBHI TeOpHH (hOPMAITbHBIX IPaMMaTHK 25 12 12 5
NTOI'O mo pasgenam CIHILIHHbI 95 34 34 27
KoHrponbs camocTosrensHon padoTsl (KCP) 4
[IpomexytoyHas artectaims (MKP) 0,3
[ToAroToBKa K TEKYIIEMY KOHTPOIIO 44.7
O0mAs TPYA0EMKOCTD MO JHCIHILTHHE 144

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAns/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camocmoanieNb Hasa pabonia ciyoexnid

2.3 Cogep:xanue pa3iesioB (TeM) THCIHHIIMHDbI
2.3.1 3aHATHA JIEKIIHOHHOI0 THIIA

HamMeHopaHHe pazgeia
(TeMBI)

Cogep:raHiie pazaea (TeMbI)

dopma
TeRyLIero
KOHT] 0]

2

3

4

OCHOBBI JIOTHKH
MpeHKAT OB

OCHOBHBIE ITOHATHA JIOTHKH TP eAHKAaTOB. KBaHTOpbL BEOTOIHHMOCTE H
HCTHHHOCTE. ITped) HKcHAs HOpMansHas hopMa.

K. T

]

MeTobI JOKA3aT &b CTB

MeToabI JoKa3aTelLCTB. MaTeMaTHI ecKast HHTYKITHA.

K.T

OCHOBHBIE ITOHATHS
TEOPHH MHOZKECTB

OCHOBRHBIE [TOHATHS TEOPHH MHOMKECTE. OCHOBHBIE OIepargH Ha g
MHOZKECTB aMH. ,E[el{aprono TIPOH3BEACHHE MHOKECTR.

K.T

OTHOIII€HHA Ha
MHOKeCTBAX

OtHoteHHA. OcHOBHBIe orpe/eleHHA. CRoHcTBa GHHAPHBIX
OTHOIIEeHHH. OrepaliH HaJl GHHaPHBIMH OTHOIIEHHSAMH. 3aMbIKaHHE
OTHOINEHHH. OTHOIIEHHE SKBHBATTEHTHOCTH H OTHOIIEHHE TOpsIIKa.
OyHKIHH. ITHE eI, CIopbeKiHA H GHeras. OrepallHH Ha
MHOkecTBe. Snpo ¢pyHrapmH. MomHocTs MHOkecTBa. KoHeuHEIe H
GecKoHeHbIe MHOKeCTBA. TIpHHIHIT JTHpHIXIIE.

OCHOBBI KOMOHHAT OPHKH

PazmeleHHA H NepecTaHOBKH. Co4deTaHHsA. IlepecTaHOBKH H COMeTaHH:
¢ roBTopeHHsIMH. ITanHHOMHHATEHAsA opMyia. BrHoM HeloToHa.
CeoticTea GHHOMHHATLHBIX Ko3(dHineHToR. Paz0HenHa . IIpHHITHIT
BKIIIOYEHHS H HCKTIOM eHHsA. UHCNOo ClopheKTHRPHBIX (PYHKITHH.
IToacTaHOBKH. ITHE ep CHH.

OcHoBEI 0y11eBoH anreGpb1

DYHKIHH anredpbl JIOTHKH. CyIlleCTBeHHbIE H HeCYIIeCTB eHHbIe
nepeMeHHbIe. ByneBbl (yHKIHH ofAHOH H JBYX IMepeMeHHbIX.
Pearmzaipis pyHKIDE §opMynaMH. PaBHOCHIBEHEIE ()OpMYTIBL
IloxcTaHOBKA H 2aMeHa. AnreGpa Gynepbx QyHKanai. IIpHHITHIT
IeoiicTBeHHOCTH. PazmoxkeHHe GyJeBLIX (YHKIRE IT0 TepeMeHHEIM.
JH®. KH®, CIH®. CKH®. IToctpoente CITH® . AnropHrMm
BLIMHCTIEHH: 3Ha4ueHH: OysieBoH (yHKIIHH. SKBHBATEHTHEIE
npeoGpazoBaHHA. 3aMbIKAHHE MHOMKeCTBA GyJIeBBIX (YyHKITHI.
3aMKHYThIE KIACChI

OCHOBEI TEOPHH Ipador

BHab1 H crioco0s! 2ajaHHs rpad oB. IToarpadbl H HacTH Ipada.
OrnepalpH Haj rpadamH. CTelleHH BepliHH. MapIipyThL
JocTHHMMOCTE. CB3HOCTh. PaceTosAHHA B rpadax. DilepoBbl LHKILI H
werH. OGo6IeHHas TeopeMa 00 3inepoRbIX HerIX. I'aMHITETOHOR LIHKIT.
BzpemneHHble rpadsL I'pad-aepero H rpad-ec. IfHKIoMaTHIeCKOe
4yHco rpada. JpyaanbHbIe (YeTHbIe) Ipadbl. HaxoxeHHe KpaTHaiImx
MapuIpyToB. OcToBkl Irpadop. PyHIaMEeHTATBHBIE ITHKILL PackpackH




HanMeHoBaHHe paziesa
(TeMBI)

Copep:ranme pasnena (TeMbl)

dopma
TeRyLUero
KOHT] 0711

2

3

4

rpado. IlnaHapHele rpadel Paszpessl. CeTH. IIoTOKH B ceTsX. Pacuer
MAKCHMATBHOIO [0TOKA B CETH.

OCHOBBI TEOPHH
VIIPABIBIOMIHY CHCTEM

CxeMbl H3 (J)YHKITHOHAJILHBIX A7IeMeHTOR. Peamizals (yHKIBEL
anre6pbI TOTHKH cXeMaMH .CyMMaTop. BepXHsis olleHKa CTOKHOCTH
cymMmaTopa. BeruTaTens. Merto Kapally Gkl ITOCTPOeHHS cX eMbl AT
YMHO:KEHH:, BEPXH:A OLleHKa eé CJI0ZKHOCTH. JlelmHdpaTop.
ACHMITTOTHKA CJI0:KHOCTH AelH(paTopa. B epxHsia olleHKa CTOKHOCTH
pearH3aLHH [IPOH3B ANMEHOH (YHKIHH AnreGphl TOTHKH.
MynbTHITTEKCOP. B epXHAA OLleHKa CTOKHOCTH MyJIbTHIUIEKCOPA.
Mertoz ITleHHoHa. ITTHdpaTop. BepxXHss OLleHKa CIIOMKHOCTH
mHppaTopa.

OCHOBBI TEOPHH
KOJHPOBAHHA

An¢aeHTHOe KoJHpoBaHHe. Teopema MapKkoBa 0 B3aHMHOH
OJHO3HAYHOCTH aT()aBHTHOTO KoFHpoBaHHA. HepaBeHCTBO
MaxmHTTaHa. CylIecTBOBaHHE Mpe(HKCHOTo Kojia C 3aJaHHbIMH
JUTHHAMH KOJOBBIX CloB. ONTHMAIbHBIE KOJbI, HX cBoHCTBa. TeopeMa
pexyriHH. KoJbl ¢ HepaRTeHHeM 1 oHHOoK. OrleHKa (yHKIHH Mi(n).
Koapl XsmMHHTa. OrleHka GyHramH Mi(n).

OCHOBBI TEOPHH
BBLMHCIHT eJIbHbIX
KOHEYHLIX ABTOMATOR

IToHATHE OTpaHHYEHHO AeTePMHHHPOBAHHBIX (ABTOMATHBIX) (DYHKIMHE,
HX IpeJicT aRJleHHe JHarpaMmoi Mypa. EqHHIMHAA 3ajepaka. CXeMbl
H3 (PYHKITHOHATBHBIX 31IEMEHTOB H 5JIEMEHT OB 33,1 €PKKH.
ABTOMATHOCTb OCYILI€CTRIAeMbIX HMH 0TOOpakeHH!H. Mo/jelHpoBaHHe
AaRTOMATHOH (pYHKITHH cXeMoH H3 (YHKITHOHATLHEIX WIEMEHT OB H
ayeMeHT oB 2agep:xi. Teopema Mypa. Teopema 06 OTJIHUHMOCTH
COCTOSHHH /IBYX aBTOMATOB.

OCHOBBI TEOPHH
(hopManbHbIX [PAMMATHK

HonyckarommHe KA. [TKA, HKA, e-HKA. PeryipHbIe BbIpa:KEeHHS.
KoHeuHbIe aBTOMATEI H peryisipHbIe BhIpakeHHs. []0Ka3aT &b CTBO
HEpeTyJIAPHOCTH s3bIK0B. CBOHCTBA 3aMKHYTOCTH PeIyJIPHBIX A3bIKOB.
OKBHBATEHTHOCTh H MHHHMH3Aa1[H:1 aBTOMaToB. KoHTeKcTHO-cB 08 oHbIe
TPaMMATHKH. JlepeBbs pazGopa. ABTOMAThI C MAara3HHHOH MaMATHIO.
JleMMa 0 HaKaIKe JIA KOHT eKCTHO- CB0G0/HBIX A3BIKOB. BBEeHHE B
TEOPHIO MalHH THIOPHHTA.

Hpume yanue: JIP — onmyem/Zamma napopamopHoii pabonist, KII - estnonteHue Kypcogozo npoekiia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoeanie, P3 — peuierie 3a0ati.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

He mpeycMOTpEHHI.

2.3.3 J/IadopaTopHble 3aHATHA

PDopma
Ne HanMveHoBaHIe pazge1a (TeMbI) HanmeHoeaHHe J1a00paT opHBIX padoT TEeRYINero
KOHT] 0711

1 2 3 4
OCHOBHBIE TTOHATHS JIOTHKH IIpeHKAT oB. KBaHTOpPEL

1. OCHOBBI JIOTHKH TP €HKATOB BLIIOIHHMOCTE H HCTHHHOCTE. ITpe(iHKcHasi Hop MaTTbHasA P3
tdopma.

2. MeToIb1 JOKa3aT ellbCTB MeToIb] JOKa3aTelbCTR. MaTeMaTHIeCKasd HHIVKI[HA. P3

3 OCHOBHBIE TTOHATHS TEOPHH MHO:KeCTB. OCHOBHBIE P3

OCHOBHBIE TTOHATHS TEOPHH MHOZKECTB OTICPATIT TAA MEOWECTRANTL. -

4 OCHOBHBIE OITEPALHH HaJ MHO:KeCTBAMH. [IeKapTORO P3
MPOH3BeIeHHEe MHOMKECTB.
OtHoteHHA. OcHOBHBIE orpeeneHHA. CBolcTRa

5. GHHApPHBIX OTHOIIeHH!H. OnepalfH HaJl GHHAPHBIMH P3
OTHOIII EHHSAMH.

6. OTHOIIIeHHA Ha MHOXKeCTBAX 3aMbIKaHHe OTHOIIEeHHH. OTHOIIeHHe SKBHBATEHTHOCTH H P3
OTHOIIEHHE TTOPSIIKA.

5 OyHKIHH. ITHEeKI s, CIopheKIH H GHeKiHA. Snpo P3

) ¢y, MolTHOCTE MHOKeCTRA.

8. PazMellieHHs H I1epecTaHOBKH. CoYeTaHHs. P3

9. IlepecTaHOBKH H COYETAHHA C [TOBTOPEHHAMH. P3

10. | OcHOBbI KOMOHHATOPHKH ITomHoMHHATLHAs (opmyia. BiaHoM HeHOTOHA. P3

1 Pa3z6HeHHs . [IpHHIIHIT BKTOUEHHS H HCKTIoUeHHA. UHco P3

) CHOPheKTHBHBIX (hyHEIRE. IToacTaHORKH. ITHB ep cHH.




dopma
Ne HanmeHoEBaHHe P az1e/1a (TeMbI) HanmeHoeRaHHe J1a00pAT 0OPHBIX padoT TERYIUEro
KOHTPOJIA
1 2 3 4
D YHKIHH anreGpblIorHEKH. CyIecTR eHHbIe H
12. HecylllecTBeHHEIe [TepeMeHHbIe. ByneBb] (YHKIHH 0JHOH P3
H JIBVX IepeMeHHbIX. Peam3ainisa QVHKIHH ¢opMyIamMH.
PaBHOCHNBHBIE ()OpPMYIIBL IT0JCTAHOBKA H 3aMeHa.
13. | OcHoBbI GyrneBoii anreGpbl AnreGpa GyJICBLIX §yHIARIH. 1'{p1~1H].u~11‘1 e e e P3
PaznokeHHe GyneBbIX ()WHKITHH I10 ITepeMeHHBIM. [TH®,
KH®, CIH®, CKH®. IToctpoerne CIH®D.
14, 3aMbIKaHHe MHOXKecTRa GyNepbIX (YVHKIIHH. 3aMKHYTEIe P3
KJTaCChl.
15. 3aMKHYTBIe KA CChL P3
16 Bumk1 H crioco6bl 3aqaHHA rpados. Ioarpadel H 4acTH P3
) rpada. OnepalHH Hag IpadadH.
17 CTemneHH BepIllHH. MapiipyTeL [0 CTHAKHMOCTE. P3
) CBA2HOCTB. PaccTostHIA B rpadax.
13 OHnepoRbI LIHKILI H 1elH. OGo0uIeHHas1 TeopeMa 00 P3
: SHITEPORBIX HersiX. aMHITL TOHOB THKI.
OCHOBEI TeOpHH IpadoB BieemenHsle rpadsl I'pad-aepero H rpad-nec.
19. ITHrIoMaTHIeCKoe HHCTo Ipada. By JoJbHEIE (HMeTHbIE) P3
rpadbl. HaxoxneHHe KpaTdaHIIIX MapIIpyToB.
20. OctoBbI Ipadior. PyHIAMEHT ATbHbIE [THKIIBL P3
21. IImaHapHBIe Ipadbl. P3
2. PaspespL CetH. IIoToKH B ceTsX. PacyeT MaKCHMATBHOTO P3
TOTOKA B CETH.
27 CxeMbI H3 ()YHKITHOHATLHBIX 3J1eMeHTOB. Pearmizaliia P3
""" | OcHOBBI TeOPHH YIIPARTSIOIIHX CHCTeM (yHKIHH anreSphl JIOTHKH cXeMaMH .
24. CyMMaTop. BEIMHTATeNE. P3
2% AndaeHTHOe KoAHpOBRaHHe. CyIIecTBORAaHHE P3
""" | OcHOBBI TEOPHH KO/JHP OBaHH: Mpe(HKCHOT0 Kojia € 3a/JaHHbIMH [JTHHa MH KOJIOBBIX CTTOB
26. Koabl X3MMHHTIa. P3
IIoHATHE OTPAHHYEHHO AeTepMHHHP OB AHHBIX
27. (ARTOMATHBIX ) (PYHKIIHIL, HX IpeJcTaRIeHHe JHarpaMMoi P3
Mypa.
OCHOBBI TEOPHH BbIMHCITHTEIBHbIX
Y — CxeMbl H3 (PYHKIHOHATbHBIX 3JIEMEHTOB H 3/EMEHT OB
oy 3ajepAKH. Mo/IeTHpoBaHHe aBTOMATHOH (JyHKLIHH P3
cxXeMoH H3 ()YHKITHOHATLHBIX 3JIEMEHT OB H 37IEMEHTOB
3a1€ PAKKH.
29. oy ckarorie JTKA H peryisipHble BhIpazKeHHs. P3
30. JHormy ckaroliiHe HKA, £-HKA H perylIsipHble BbIPa:KeHH . P3
3l OKBHBAJIEHTHOCTE H MHHHMH3AL[HA dBTOMATOB. P3
OCHOBBI TEOPHH () OpMaNbHBIX
32. IPAMMATHK JloKa3aTeILCTR O HeperyJIsipHOCTH S3LIKOB. P3
33 KOHTeKC’IH?—CBOﬁOI[H]:Ie TPaMMATHKH. ABTOMAThbI ¢ P3
Mara3HHHOH MaMATBIO.
34. JleMMa 0 HaKa'Ke JJI51 KOHTEKCTHO-CBOG OHBIX SI3BIKOB. P3

Ipumeyanue: JIP — omuem/3amuma nabopanioptoii pabonist, KII - estnoiteHue Kypcogozo npoekia, KP - Kypcoeoii
pabomwl, PI3 - pacyemHo-paguieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanie, P3 — peuieriie 3aoau.

2.3.4 IIpumepHasi TEMATHKA KYPCOBBIX padoT (IIPOEKTOB)

He mpeycMOTpeHBI.

2.4 IlepevyeHb YUeOHO-MeTOHIECKOT0 oOecmedeHHA JJIA CAMOCTOATEIbHOI padoThI
00YYAIOIIHXCA N0 JUCIHILIHHE (MOIYJ/II0)

[lepeueHp yueOGHO-METOMHYECKOTO 00eCIIeYeHHS JUCI[HIUTHHEI
No Bug CPC T1O BBITIOJTHEHHIO CAMOCTOSTENBHOM paboThI
1 2 3




1 H3yueHne Meroamueckie yKazaHHS IO OpraHH3al[i CaMOCTOSTEIbHOH
TEOPETHYECKOTO paGoTHL CTYJICHTOB, YIBEPKICHHBIE kaeapoit
MaTepHana HH(b OPMAIIHOHHBIX TeXHOIOrHil, mporokorn Nel or 30.08.2019

2 |PemeHue 3amau Mertoanyeckie yKazaHHS II0 OpPTaHH3AIMH CaMOCTOSTEIbHOM

PpaGoTEL CTYJICHTOB, YIBEPKAECHHBIE kaeapoit
HH} OPMAIHOHHBIX TeXHOIOrHiL, mporokor Nel ot 30.08.2019

Y4eOHO-MeTOAHYECKHE MaTepHallbl I CaMOCTOSTEIBbHOH PalOThl OOYYAIOIMXCS M3
YHCIIa HHBAHMIOB U JIHI] ¢ OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 370poBbs (OB 3) IMpe1ocTaBIIsIoTCs
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3I0POBbS H BOCTIPHSTHS HH(bOPMAIIHH:

JI71s1 1THIL ¢ HapyIIeHH SIMH 3PEHHS:

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHOI ¢opme Ha s3bIke Epaitns.

JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JI71s1 THIL ¢ HapyIIeHNSIMH OITOPHO-ABHTATEIBHOTO aImiapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayaunodaiina.

JlaHHBIIT TlepeyeHh MOXKeT OBbITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YarOIHXCA.

3. O6paszoBaTe/ibHbIE TEXHOIOTHH
B cootBerctBun ¢ Tpebopanmsamu OI'OC B mporpamMma JUCIHIUIHHBL IIPeaycMaTpHBAET
HCIIONIb30BaHNe B y4eOHOM IIPOIECCE CIEAYIOIMHX OOpa3OBaTENbHBIE TEXHOIIOTHH: YTEHHE
JEKIMH € HCIONB30BAaHHEM MYyJbTHMEIUITHBIX TEXHOJOIHII; METOJ MallbIX TPYIII, pa30op
MPaKTHYeCKUX 3a/[a4 H KeHCOB.
[Tpu 06y4eHHH HCTIOMB3YIOTCS CIIEAYIOMHE 00pa30BaTEIbHbIE TEXHOIOIHH:

— TexHonmoruss KOMMYHHKAaTHBHOTO OOyYeHHS — HalpaBlIeHa Ha (hopMIpOBaHHE
KOMMYHHKAaTHBHOH KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIIeTCS 0a30BOH, HEOOXOAUMOH ISt
aJIalITaI[Hi K COBPEMEHHBIM YCIIOBHSM MEKKYIhTYPHOI KOMMYHHKAIIH.

— Texnonorus pasHOYpPOBHEBOro (aHpdepeHIIHpoBaHHOr0) OO0Y4YeHHSI — IIpeATioNaraer
OCYIIIECTBIEHHE ITO3HABATEIIBHON JEATEIbHOCTH CTYAEHTOB C YYETOM HX HHINBHJYaJIbHBIX
CIIOCOGHOCTEH, BO3MOXKHOCTEH M HHTEPECOB, MOOIIPSS HX PeaTH30BBIBATh CBOI TBOPYECKHIT
noreHiman. Co3faHie H HCIOIb30BaHHE JHArHOCTHYECKHX TECTOB SIBISETCS HEOTHEMIEMOM
YaCThIO JJAHHOH TEXHOIOTHH.

— TexHomorus MORYIBHOIO OOy4YeHHS — IIpeAycMaTpHBaeT JeNleHHE COAEepKaHH
JUCIUTUIHHEI Ha JOCTAaTOYHO aBTOHOMHBIE Pa3Aelibl (MOIYIIHN ), HHTEITPHPOBAHHBIE B OOIIHIT KypC.

— HHpopmanHoHHO-KOMMYHHKaI[HOHHEIe TexHomorun (MKT) - pacnmipstor pamku
00pa30BaTeIBHOrO IPOIECcca, TIOBBIMIAS €ro IMPaKTHYECKYIO HAIPaBIEHHOCTh, CIOCOOCTBYIOT
HHTEHCH(HKAIM CaMOCTOSITEIbHOI paboThl YYaIl[MXCsS M IIOBBIIEHHIO ITO3HABATENbHOM
akTUBHOCTH. B pamkax KT Beiaensrorcs 2 BUfa TEXHOIOTHH:

— TexHONOTHS HCHOMb30BAHMS KOMITBIOTEPHBIX IIPOTPAMM — ITO3BOJSET 3¢ (HEKTHBHO
JIOTIOITHHUTH ITpoliecc 00yYEHNUS SI3BIKY Ha BCEX YPOBHSIX.

— VIHTepHeT-TEXHOIOTHH — IIPEJOCTABISIOT IMMHPOKHE BO3MOXKHOCTH IS IIOHCKA
HH(pOpPMAIIHH, Pa3paboTKH HayYHBIX IIPOEKTOB, BeIEHUS HAYYHbBIX HCCIIC[OBAHMIA.

— TexHONOrHS HHANBHAYyATH3AIMH OOYYEHHS — ITOMOTAeT PEealHM30BBIBATH IIHYHOCTHO-
OPHUEHTHPOBAHHBIH IIOAXOJ, YYHTHIBAS HHIUBHAYAIbHBIE OCOOSHHOCTH H IOTPeOHOCTH

YYaIIHXCA.



— IlpoekTHast TEXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE  COIHAIBHOIO
B3aHMOJICFICTBHS YYaIl[MXCS C IENbI0 PEIeHHsd 3ajadul, KOTopas OIMpeJelseTcs B paMKax
NpodecCHOHANBHOIT O OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00NAacTh.

— TexHonorusa oOydeHHS B COTPYAHHYECTBE — pealH3yeT HICI0 B3aHMHOIO OOYYeHHS,
OCYIIECTBISIA KaK HHAMBHAYAIbHYIO, TaK M KOVIEKTHBHYIO OTBETCTBEHHOCThH 3a pEIIEHHE
yUYeOHBIX 3a]1ay.

— HrpoBas TeXHONOrHs — IMO3BOJIIET Pa3BHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
TTOTEHIHAT KaKJ0TO YYaIleTOCsL.

— TexHoTOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAITHIO JUTS PelIeH s ITOCTaBRIIEHHOI 3a[auyH.

KoMruiekcHOe HCITOIB30BaHHE B Y4eOHOM ITpoIlecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTH, Pa3BHBAIOT IIO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTelIbHBIX TEXHOIOIHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIe) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHIepa, HalIpaBJIeHHAas Ha pellleHHe O0MmIeit 3a{aun ITyTEM TBOPYECKOTO CIIOKEHHS
Pe3yIbTaTOB HHAMBHAYAIbHOH pabOTHl WIEHOB KOMAHABI C JIENEHHEM IIOMTHOMOYHH M
OTBETCTBEHHOCTH;

— TPOEeKTHas TEXHOIOTHS - HHANBHAYaIbHas WIH KOIEKTHBHAS JIESTEeIbHOCTE 110 0TOO0pY,
pacrpeielIeHHIO H CHCTeMaTH3allHi MaTepHaia T0 OIpeelIeHHON TeMe, B pe3ybTaTe KOTOPOH
COCTaBISAETCS MTPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAM3 pPeallbHbIX IPOOIEMHBIX CHTYaIlHi, HMEBIIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANTbHOI AesSTeIbHOCTH, H ITOHCK BapHAaHTOB
JIYYITNX PEIIeHHI;

— Ppa3BUTHE KPHTHYECKOTO MBIIDIIEHHS — 00pa3oBaTelbHas AeATeIbHOCTh, HallpaBIeHHASI Ha
PasBUTHE Y CTYAEHTOB PasyMHOT0, pepIeKCHBHOI'O MBIITIIEHHS, CITOCOOHOIO BEIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Hii IMHMPOKO HCIIOIb3YETCSI Kak
MpernogaBaTeieM, TaK M CTYJASHTAaMH BO BpeMs JeKI[Hi, Ja00paTOPHBIX 3aHATHII M aHalM3a
Pe3yIbTaTOB CAMOCTOSITENhHOI paGoTBI. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIIeHIH KaKI0H KOHKPETHO 3a/laull HMeeTCs, KaK MPaBHIIo, HECKOIIBKO METOJIOB, @ 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.

KOJIHYECTBO
I/ICHO.]'I]:Z!YBM]:IG HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp BH,E[ 3aHATHA " HHTEPAKTHBHBIX
TEXHOJTOTHH
qacop
[IpakTiueckue 3AHSITHS B pexHmMax
1,2 JL, JIP B3aHMOJIEHCTBUS «ITPEMOAABATEND — CTYAEHT» H 32
«CTYHEHT — CTYIEHT»
Hroro 32

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camMocmoameNbHAA paboma cnyoeHma

Tembl, 3aaHis M BOIPOCHI JJIA CaMOCTOSITENbHOH padoThl ITPH3BaHbI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIBHO PACHHPATh M YIIIyOlsATh 3HAHHA,
TOITyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYEeCKHX 3aHSTHI.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCIIONb3YeTCsI KaK MperofaBaTeleM, TaK
U CTyIEHTaMH TTPH TTPOBEAECHNH aHATH3a Pe3yIbTaTOB CaMOCTOSITENBHOMH pabOTHI.



JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPeHa OpTaHM3aI[is
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IeKTPOHHO TTOYTHI.

JU1s1 THIL ¢ HapyTIeHHSIMH 3PEHIS:

— B ITe4aTHOI (opMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIt popme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIbHOTO arlapara:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHAa OpTaHM3aIlis]
KOHCYJIbTAIHI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YaFOIIIXCA.

4. OuleHoYHBbIE 1 METOAHMYECKHE MATEPHUAJIBI
4.1 OneHounble cpeAcTBa Uil TeKYIIEro KOHTPOJIS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AU

O1leHOYHBIE CpelCcTBAa ITPEJHAZHAYEHBI JUII KOHTPOIS H OLEHKH 0O0pa3oBaTelbHBIX
JOCTIKEHHIT OOYYaroIMXCs, OCBOMBIIMX IIporpaMMy Y4eOHOH HCIMIUIMHBI «Ha3BaHHE
T CITUIUIHHBD» .

O1leHOYHBIE CPECTBA BKIIIOYAET KOHTPOIbHBIE MATEPHANbI JIS IPOBEAECHHUS TEKYINETO
KOHTPOJISI B (hOopMe TECTOBBIX 3aJIaHHIL, 3aJaHHI MO TeMaM H IPOMEXYTOYHOH aTTecTal[iH B
(bopme BOITPOCOB U 3aJJaHHiT K SK3aMeHY U 3aUeTy.

OreHOYHbIE CpelcTBa JUIS HHBAIMAOB M JHI[ C OIPAHHYEHHBIMH BO3MOXKHOCTSIMH

30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHANBHIYAIbHBIX TICHXO(PU3HUECKIX 0COOEHHOCTEI.

— IIPA HEOOXOMMOCTH HHBATH/IAM H JIHIIaM C OFPAHHYEHHBIMH BO3MOKHOCTSIMH 3Z0POBbS
TIPeIOCTABIISIETCS JOMOIMHATEIBbHOE BPEMS 1A ITOATOTOBKI OTBETA HA BK3aMEHE;

— IIpH TIPOBEJeHNH TPOLIEAYPH OLIEHHBAHHS PE3YIbTaTOB O0YUYEHN S HHBAIM/IOB H IIHII C
OTPaHHYEHHBIMH BO3MOKHOCTSMH 3IZ0POBBS IPEAYCMATPHBAETCS HCIIONb30BAHHE TEXHHYECKIX
CPEJICTB, HEOOXOMNMBIX HM B CBSI3H C HX HHIHBHIYATbHBIMH OCOOEHHOCTSIMIL;

— TIPH HEOOXOANMOCTH 11 OOYHAFOIIHXCS ¢ OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 370POBbS
H HHBAMIOB IIPOIEAypa OLEHHBAHHSA pPE3YIbTAaTOB OOYYEHHS II0 JHUCIHIUIHHE MOXKET
MIPOBOJUTHCS B HECKOIBKO 3TAIlOB.

[Tporenypa oleHHBAaHHA PE3YIbTAaTOB OOYyYEHHS MHBAIHIOB M JIHI[ ¢ OTPaHHYEHHBIMHU
BO3MOJKHOCTSIMH  3[OPOBBSI II0 JUCHUIUIHHE (MOIYIIO) ITPEeXyCMaTpHBAET IIPELOCTABICHHE
nHpopMaIu B GopMax, amalTHPOBAHHBIX K OTPAHHYEHHSAM HX 3J0POBbS H BOCIIPHSTHS
nHpopMarm:

JI71s1 1THIL ¢ HapyIIeHH SIMH 3PEHHS:

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JI71s1 THIL ¢ HAapyTIEHUSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JI71s1 THIL ¢ HapyIIeHHSIMA OITOPHO-ABUTATEIBHOTO almiapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JlaHHBIIT TlepeyeHb MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOIHXCHL.



CTPYKTYPa OlleHOUHBIX CPEACTB sl TeKYIIel H MPOMesKYTOYHOI aTTecTaAIIN

Kon
KonTtpomipyemsble pasgensl (TeEMbI) | KOHTP OIHPY EMOH HarnmeHoBaHHe
Ne JHCLMILTHHBI * KOMIIETEHLTHH OLIEHOYHOTO CPEJIcTBA
I (HJTH e€ YacTH)
IIpomesxyTouHaA
T eKyLIHI KOHTpP 0/1b
ok HiR aTTeCTaLHA
THITOBbIE KOHTPONbHBIE | THIIOBBIE KOHTPOJIBHBIE
sagaHHA 1-9 sagaHHA KoHTpoinbHas
OITK-1 pabora |
1 OCHOBBI JIOTHKH TIpe/THKaTOB OIIK-2 THITOBBIE 3aJaHHS 15
CaMOCTOSTENLHOH Borpoch! A [T0ATrOTOBKH
pabortsl 1-9 K 5K3aMeHy 1-2
THITOBbIE KOHTPOINEHBIE | THIIOBBIE KOHTPOVIBHBIE
saganusa 10-14 zagaHHsA KoHTponmsHast
3 paGora |
2 MeTo/IbI J0KA3aTEIbCTB ggﬁ ; THITOBBIE 33 JaHHS I
CaMOCTOSTeNILHOH Borpock! AT [TOATOTOBKH
pabortsl 10-15 K 5K3aMeHy 3
THITOBbIE KOHTPOJNIEHBIE | THIIOBBIE KOHTPOJIBHBIE
3agaHHA 15-26 3agaHHsA KoHTponsHas
3 OCHOBHBIE MOHATHA TeopHH | OITK-1 T paGora |
MHOKECTB OIIK-2 o
CaMOCTOSTeNILHOH Bornpock! A [TOATOTOBKH
pabortsl 16-26 K 5K3aMeHy 3-6
THITOBbIE KOHTPOJNIbHBIE | THIIOBBIE KOHTPOIIBHBIE
sagaHHsA 27-40 3agaHHA KoHTpaibHas
: padora |
4 OTHOIIIEHHA HA MHOMKeCTBax 8%% ; THIIOBBIE 33 JaHHS 15
CaMOCTOSTeNLHOH Bornpock! A MOATOTOBKH
paboTsl 27-43 K 3K3aMeHy 7-12
THIIOBbIE KOHTPOJNEHBIE | THIIOBBIE KOHTPOJIBHBIE
zagaHHA 41-80 3agaHHsA KoHTpanmbHas
3 pabora 2
5 OCHOBBI KOMOHHATOPHKH ggﬁ ; THITOBBIE 33 JaHHST 15
CaMOCTOSTeNILHOH Borpock! 14 [MOATOTOBKH
paboter 44-102 K 3K3aMeHy 13-18
THITOBBIE KOHTPONEHBIE | THITOBBIE KOHTPQVIBHBIE
saganHA 81-104 3agaHHsA KoHTpanbHas
. pabora 3-4
6 OcHoBEI GyeB ol anreGpb1 8g§ ; THIIOBEIe 33 aHH 15
CaMOCTOSTeNILHOH Bornpock! s [T0Ar0TOBKH
pa6otsl 103-127 K 3K3aMeHy 19-25
THITOBBbIE KOHTPONbHBIE | THITOBBIE KOHTPOJIBHBIE
saganusa 105-120 3agaHHsA KoHTponsHas
. pabota 5
7 OcHOBBI T€OpHH rpadoB 8%% ; THITOBBIE 33 JaHHS AT
CaMOCTOSTENLHOH Borpoch! A [T0ATrOTOBKH
pabortel 128-144 K 5K3aMeHy 20-37
THITOBBIE KOHTPOINEHBIE | THIIOBBIE KOHTPOIBHBIE
3ajaHHA 125 3agaHHs KoHTp anbHast
3 paGota 6
] OCHOBBI TEOPHH OIIK-1 e m—
VIIPARISOLTHX CHCTEM OITK-2 .
CaMOCTOSTENILHOH Borpoch! 1A [TOATOTOBKH
pabortsl 149 K 3K3aMeHy 40-41
THITOBbIE KOHTPOJIEHBIE | THIIOBBIE KOHTPOJIBHBIE
9 OCHOBBI TEOPHH OITK-1 samamms 121-124 3agaHHA KoHTp anbHas
KOJHP OB aHHs OIIK-2

paGota 6




THITOBBIE 3aJaHHA A1
CaMOCTOSTETLHOH
pa6ortsl 145-148

Bornpock! s [TOATOTOBKH
K 3K3aMeHy 38-39

OCHOBEI TEOPHH

THITOBbIE KOHTPOJILHEIE
3agaHHA 125-126

THITOBBIE KOHTP (IEHBIE
3agaHHs KoHTp onbHast

OITK-1 pabota 6
10 | BEMHCIHTENBHBIX KOHEMHbIX OIIK-2 THITOBbIE 32 JAHHA JT5
aBTOMAT OB CaMOCTOSTeNILHOH Bormpochk! A1s1 HOATOTOBKH
pa6ortsl 149-150 K 5K3aMeHy 42-44
THIT0BbIE KOHTPOJIbHbIE | THIIOBbIE KOHTPOIbHbIE
saganuAa 127-159 sagaHHA KoHTp abHasA
OCHOBBI TEOPHH OITK-1 patora 7-8
11 THITOBRIE 3a0aHHA A1A
(opMaLHBIX FPpaMMaTHK OIIK-2 "
CaMOCTOSTENLHOLH Bormpochk! A1 OATOTOBKH
paborel 151-185 K 5K3aMeHy 45-74

HoxasaTe.Jm, KPHTEPHHA H IIKAJIA OICHKH C(l)O])MHpOBaHHle KOMIeETeHIH i

CooTBeTcTBHE IIOPOTOBOMY VPOBHK) OCBOSHHS KOMIIETEHIIHII ILTaHHPYEMbIM
pesynbTaTaM 00yUYeHHS H KPHTEPHSAM HX OIeHHBaHHS (OIleHKA: YA0BJAETBOPHTEIbHO /3aUTEHO):

OIIK-1

3Hams

Yuems

Bnaoems

H/[-2.0IIK-1

3Hams

CrnocodeH mpHMeHATH (PYHIAMEHTAJIbHbIE 3HAHHSA, MOJIyUYeHHbIe B 00.J1aCTH
MATEeMATHYECKHX H (HJH) eCcTeCTBeHHbIX HAYK, H HNCHO0Jb30BaTh HX B
npodeccHOHAILHOM IeATeTbHOCTH

HJI-1.0IIK-1

Hpumernsem @ynoamenmanvHole 3HAHUA, NOJYUEHHble € o0daacmu
MamemamuyeckKux u (UilH) ecmecméeHHLIX HAYK NpU NOCHIP OeHUU
Modeneil 6 3a0aHHOIL npedMemH oIl odaacmu
Memoowr ananuza u 060buertiss OMeyecn8eHH 020 U MeXCOYHAPOOHO20 ONbINA 8
obnacmit OUCKPenHo20 MOOeIpO6aHIs
Memoow npoeedenus sxcnepumenmoe u Habawoodenitil, 06obugeris 1 0bpabomxil
ouckpemHoii ungopmariu

17 pO@O@HﬂIb AH a3 HCHO/IHeHLA FI£p€6OG{IH!£ﬁ c HCHNOAbL306AHIIEM
maniemaniiiyeckotl 102uKil
Henomvz0eamo cvujecnieyroujiie nroesle peuiens 12 uabnouvl

HPOEKMUPOBAHUL NPOZPAMMHO20 0becneyeHiis

Ipumensms menoovl anani3a HAYYHO-MeXHU4eckoil uigopmayuu ¢ obrnacmi
OLICKPenH020 MOOTUPOBAHUS

Anamuz  eozmosicnocmeil  peamusayuii  mpeboeanuii K
obecneyeniio Ha OCHOGe OUCKPENIHO20 MOOEIUP 0BAHLS
IIpoexmupogantie OUCKPEMHBIX CHIPYKINYP OAHH bIX

Céop, obpabomxa, ananuz u 0bobujeHue pe3yIvmamoe 3KCHepUMeHMOoE 1
uccnedoganuil @ coomeenicmeylougeii obnachil 3HAHUIL € UCROTb308AHUEM
Manemamuyeckotl 102uxil

Hesamenvnocms, HanpaenenHas Ha peuteriie 3a0ay AHAIUMUYEcKo20 Xapaxmepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

NP OPaAMMHOMY

Ipumensem @ynoamenmaivHsole 3HAHUA, NOJYUEHHble 6 o0daacmu
Mamemamuieckux U (Wiln) ecrmecmeéeHHbIX HAYK NPU 6b100pe Memoo 06
penieHua 3a0ai np ogleccUoOHALHOU deameibHoCHmU
Memoowr ananuza u 0bobuyeriss omeyecni8eHH 020 1 MEXCOYHAPOOHO20 ONbINId 8
obnacmit OUCKPemHo20 MOOeIPOCaH s
Memoowr npoeedeniisi skcnepumeHnmoe u Habnoodenitii, 0bobugerns 1 obpabomxil
ouckpemHoii ungopmatuit



Yuems

Bnaoems

OIIK-2

3Hams

Yuems

Bnadems

H/[-2.0IIK-2

Ilpogooums  ananusz  ucnonHeHus — mpebogaHuili ¢ UCHONb308AHLIEM
Mamemamitieckoil 102UKL

IIpogooums oyenxy t 06ocHoBaHe PeKOMEHOYEMbIX PeuleH1il

Hcenonvzoeams — cywjecmeyowjue  munoevie  peuienus U ulabioHb
HPOCKMUPOBAHUS  NPOPAMMHO20 0becneueHuss HA OCHOGe OUCKDEMHOZ0
MOOenUposans

Ipumensms menoost aHAIU3A HAYYHO-NeXHUYeCKOil UHpopmail

Ananuz  eozmosicnocmeil  peamusayuu  mpebogaHuii K - HPOZPAMMHOMY
obecneyeno ¢ UCHOMb306AHIIEM MAMEMAMUYECKOll 102UKU

Oyenxa epements 1 mpyooemxkocmil peanuzayuu mpebogantil K Hpo2pamMmmHOMY
obecneyeniio Ha OCHOBe OUCKPENIHO20 MOOEIUPOGAHLIS

Céop, obpabomxa, ananuz 1 0b60bujeHue pe3yIbmMamoe 3SKCHePUMEHMOoE 1
uccnedoearuil @ obnacmiL 3HAHULL OUCKPenHvix Mooeneti

Ilooeomoexa npeonosicenuii 0 cocmaeneHus NWIAHOE8 U MemOOUYeCKIUX
HpopamMm UCCReO08anuil 1 paspabomox, Hpaxmudeckux pexomenoauii no
UCHONHEHLUIO UX Pe3YTbNanio8 Ha OCHOBe OUCKPENIHO20 AHan3a

Jesamenvnocms, HanpaenenHas Ha peuleriie 3a0ay AHAIUMUYEcKo20 Xapaxmepa,
Hpeononazarnuux eslbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0a

Cnoco0eH MPUMEHATh COBPeMeHHbII MATeMAT HUeCKHil ANNnapar, CBA3aHHbIII ¢
NpoeKTHPOBAHHEM, Pa3padoTKoil, peaju3ammeil H OIeHKOH Ka4decTBa
NpPOrpaMMHBIX MPOAYKTOB H TMPOrPpAMMHBIX KOMILIEKCOB B Pa3IHYHbIX
00J1aCT AIX YeJI0BeUecKoil AesiTeJIbHOCTH

HJI-1.0IIK-2

Cnocoben npumeHams CUCHMEMHBLL NO0X00 K AHAAU3Y NpPeOMEemHOU
(npobdnemroit) odonacmu, eviaeaeHu mpedosanuii Kk HC
Memoodonoauu paspabomxu npozpammuozo obecneyenus U MeXHONO2UlL
NPOSPAMMUPOBAHLSA HA OCHOGE OLICKPENIHO020 MOOeUPOBAHS
Ifenu u 3a0auu nNPOEOOUMBIX UCCNEOOBAHUIL 1 pa3spabomox Ha ocHoge
OLCKPemHOo20 aHami3a
Memoowst npoeedenus sxcnepumenmoe u Habnoodenitil, 06obugens 1 0bpabomxii
uHgopmayL Ha 0CHOGe OUCKPENHO20 MOOCIUPOBAH1Is

IIpogooums ananu3 ucnonHeHus MpeboeaHLil Ha OCHOBe OUCKPENIHO20 AHAML3A
Hcenonvzoeams  cyugecmeyowjue  munogvle  peuienus U ulabrnoHv
HPOCKMUPOBAHUS  NPOPAMMHO20 0becneueHuss HA OCHOGe OUCKDEMHOZ0
MOOenuUpoeanus

Ananuz  eosmodxcnocmeil  peanusayuil  mpeboeaHuil K - HPOZPAMMHOMY
obecneueHi0 Ha OCHOGe OUCKPEMHO20 (HaN3A

Coenacoeanue  mpeboeanuii  x  npospammuHomy  obecneuenuio ¢
3QUHMePeCcOCaHH BIMU CIILOPOHAMIL HA OCHOGE OUCKPENIHO20 MOOeUP OEAHUS
IIpoexmupoeanite cmpyxmyp OUCKPEmHbIX OAHH blX

Céop, obpabomxa, ananuz u 0606ujeHte pe3yrvmamos 3KCHePUMeHNOoE 1
ucenedoeanii € 0bnacmil OUCKPenHo20 aHamL3a

Heamenvrocnms, HaNPaeNeHHAs HA peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
NPeononazaruux estbop u MHO2000pasie axmyansHvlx CHOCOb0E peuteHs 3a0ay

Ilpumenaem coépemeHHBIl MameMamuyeckuii annapam  npu
nocmpoeHuyu Mooeneil 6 PaIUYHBLIX 00JAcmAx  4Uelo6euecKou
deameyibHocmu



3Hams

Yuems

Bnaoems

Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL
HPO2DAMMUPOBAH1ISL € UCHOTb308AHIEM OUCKPENIHO20 MOORTUPOBAHLIS

Ienu u 3a0auu NpoeoOUMbBIX UCCNeO06aH Il UL Pa3pabomox

Memoowvt npoeedenus sxcnepumenmoe i Habaoodenitil, 0bobujens 1 0bpabomxi
uHGopmayLL Ha 0CHOGE OUCKPENHO020 AHAIIZA

Henonvzoeamn cyvujecnigyroujiie miurioesle peuieris 17 uabnouvl
HPpOoeKmupoearnua npoepamMmHoco obecneueniist ¢ 1UCNONb306AHILEM ()I-ICIQ.’?QFHHOEO
MO@QﬂIJpOG(EHH}I

IIpoexmupoeanite OucKpemHviX CMPYKIMYP OGHH blX

Céop, obpabomxa, anamuz u 0606ujeHte pe3yrvmamos 3KCHepPUMeHNOoE 1
uccnedoeantii € 0bnacmit OUCKDeMHvIX 3H Al

Heamenvrocnms, HaNPaeNeHHAs HA peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
NPeononazaruux estbop u MHO2000pasie axmyansHvlx CHOCOb0E peuteHs 3a0ay

CooTBeTcTBHE 0a30BOMY _VPOBHK) OCBOSHHS KOMIIETEHIMHIl  IUIAHHPYEMBIM
pesyibTaTaM 00y4YeHHS H KPHTEPHSM HX OIEHHBAHHS (OIL[EHKa: XOPOIIIO /32UTeH0):

OIIK-1

3Hams

Yuems

Bnaoems

H/[-2.0IIK-1

3Hams

CmocooeH NMPpHIMEHATD (l)yﬂl[aMeHTaJleble SHAHHH, IMOJIYUCHHbIEC B obJ1acTH
MATEMATHYCCKHX H (H.]'lll) €CTECTBECHHBIX HaYK, H HCINOJIb30BaTh HX B

npoQeccHOHAILHOM 1eATEIbHOCTH
HJI-1.0IIK-1

IHpumernsem @ynoamenmansHsle 3HAHUA, NOJYUEHHble 6 o0daacmu
Mamemamuieckux u (Win) ecHmecméeHHLIX HAYK Npu NOCHIP OeHUU
Modleneil 6 3a0aHHOIL npedMemHoll odaacmu
Memoowr ananuza u 0bobuyeriss omeyuecni8eHH 020 U MEHCOYHAPOOHO20 ONbINId 8
obnacmit OUCKPemHo20 MOOePOBaAH1Is
Memoowr npogedeniis sxcnepumeHnoa u Habodewitil, 0bobugeHus 1 0bpabomxi
ouckpemHoil ungopmatjui

Ilpoeooums  anamuz  ucnonnenus — mpeboeanuii ¢ UCHONb30GAHLEM
Mamemamuieckotl 102uKi

Apzymenmupoeanno UCnoNb306amMs  CyWecmeyiouje munoevle peuleHus i
ULAONIOHBL NPOCKMUP 0GAHLISL NPOSPAMMHO20 0bechneyeHiis

Apeymenmupoeanno npumensnmv  Memoosl AHAMU3A  HAYYHO-NIEXHUYECKOI
ungopmayL € obrachiL OUCKPEmMHO20 MOOCUP OEAHSA

Ananuz  eosmoxcrocmeil  peanusayuil  mpeboeaHuil Kk - HPOZPAMMHOMY
obecneueHiI0 Ha OCHOGE OUCKPENHO20 MOOCUP O8AHLIS

IIpoexmupoeaniie OUCKpEMHBIX CIPYKINYP OGHH blX

Céop, obpabomxa, ananuz i 0b6obujeHue pe3yIbmMamoe 3SKCHepUMeHMoe 1
uccnedoganuii @ coomeenicmeyloueil obnacmil 3HAHULL € UCHOTb308aAHUEM
Mamemamuieckotl 102uKi

Heamensrocms, HanpaeneHHas Ha peuteriie 3a0ay AHAIUMUYecKo20 Xapaxmepa,
NpeononazaruLx eslbop u MHO2000pasie axmyansH sl cnocoboe peutenis 3a0a4

IHpumernsem @ynoamenmaivHsle 3HAHUA, NOJYUEHHble 6 o0daacmu
Mamemamuyeckux U (Win) ecmecmeéeHHbIX HAYK Npu 66100pe Memoo 06
peuieHus 3a0ai np ogheccuoOHALHOIL 0eamelbHocHmu
Memoowr ananuza u 0b60bugeriss 0MmeyecneeHH o020 U MEXCOYHAPOOHO20 ONbINId 6
obnacmu OUCKpemHo20 MOOemUpOBaAHIs
Memoows: npoeedenus sxcnepumenmoe u Habawoodeniil, 0bobugenis u 0bpabomxii
ouckpemHoil ungopmatit



Yuems

Bnaoems

OIIK-2

Ilpogooums  ananusz  UCHOMHeHUs — MpeboBaHuil ¢  UCHONb308AHLIEM
Mamemamiiyeckoil 102UKuU

IIpoeooums oyenxy t 06OcHOBaHIe PeKOMEHOYeMbIX PeuleHilll
Apeymenmupoeanno ucnonv306ams  Cyujecmeyioujile Mmunoevie peuleHus U
wWabnonsl  NPOEKMUPOBAHUS  HPOZPAMMHOZ0 — 0becneveHuss HA  OCHOGe
OUCKPenIHO020 MOOTUPOBAHUS

Ipumensms memoos: aHAIU3A HAYYHO-INEeXHUYeCKOil UHpopmaritl

Ananuz  eosmodcnocmeil  peanusayuil  mpeboeaHuil K - HPOZPAMMHOMY
obecneuenuIo ¢ UCNONb306AHLIEM MAMEMANILYECKOTl TI02UKIL

Oyenxa epemenit 1 MpPyooeMKOCHILL peami3ayuil mpeboeanuil X npozpamMmHOMy
obecneueHiI0 Ha OCHOGE OUCKPENIHO20 MOOCUP O8AHLIS

Céop, obpabomxa, ananuz i 0bobujeHue pe3yIbmMamoe 3SKCHepUMeHmoe U
uccnedoeanii € obnacmit 3Hanuil OUCKPemH bixX Mooeeil

Apezymenmupoearo nodzomaenueams npeonoxceris O COCMAagneHis NaHoe i
MeNmoOUUecKUX HNpopamMm  ucciedoeantii i paspaboniox, Hpaxmu4eckux
PpexomeHOauyuil NO UCNONHEHUIO UX pPe3VIbNanoe HA OCHOGe OUCKDeNmHO20
anamza

Heamenvrocms, HANPAGIeHHAS HA peuleHile 300ay AHWIUMLYecK020 Xapaxmepa,
NpPeononazaruux estbop 1 MHO2000pasiie aKmyansH vl cROcoboe peutenis 3a0a4

Crnoco0eH NMpHUMEHATH COBPeMEeHHbII MATeMATHUeCKHil aNnapar, CBS3aHHbII ¢
NpoeKTHPOBAHNEM, Pa3padoTKoil, peaju3anmueil H OIEHKOH Ka4vecTBa
NpPOrpaMMHBIX MPOAYKTOB H MPOrPAMMHBIX KOMILIEKCOB B Pa3IHYHBIX
00J1acT AX YesI0BeYecKoil AesiTeIbHOCTH

HJl-1.0IIK-2 Cnocobden npumeHams CUCHMEMHBLL NO0X00 K AHAAU3Y NpPeOMemHOl

3Hams

Yuems

Bnaoems

(npobdnemroii) odnacmu, eviaeieHuo mpedosannii Kk HC
Memooonoauu  paspabomxu npocpamMmuozo obecneyeHus i MeXHONO2UlL
NPOPAMMUPOBAHUS HA OCHOBe OUCKPeNH020 MOOeMIPO8aHlis HA 6blCOKOM
ypoeHe
Ifenu u 3a0auu NPOEOOUMBIX UCCICOOBAHUII 1 Pa3pabomox Ha ocHoge
OLCKpemHo20 aHami3a
Memoowvt npoeedenus sxcnepumenmoe u Habawoodenilil, 06obujers u 0bpabomxu
uHghopmayuLL Ha 0cHOBe OUCKPEINHO20 MOOCTUPOCAH S

Apeymenmupoeanno npoeooums ananuz UcnOIHeHus Mpebo6aHuil Ha OCHOGe
OLCKpemHo20 aHami3a

Hcenonvzoeams — cywecmeyowjue — munoevie  peuienus U ulabnoHb
HPOCKMUPOBAHUS NPOPAMMHO20 ObecneveHuss HA OCHOGe OUCKDEMHOZ0
MOOenuUposaniis

Ananuz  eosmodxcrocmeil  peanusayuil  mpeboeaHuil K - HPOZPAMMHOMY
obecneueHi0 Ha OCHOGE OUCKPEMHO020 (HaNU3A

Coenacoeanue  mpeboeanuii  x  npospammuHomy  obecneuenui ¢
3QUHMePeCcOBaHH LIMU CIILOPOHAMU HA OCHOGe OUCKPEeNIHO20 MOOeIUP OCAHUS
IIpoexmupoeaniie cmpyxmyp OUCKDEmMHbIX OQHH blX

Céop, obpabomxa, ananuz u 0bobujeHue pe3yIvmMamoe 3KCHePUMEHMOoE 1
uccnedoeaniii € obnacniil OUCKPenHo20 aHai3a

Jesamenvrocms, HaNPaeNeHHAs HA peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
npeononazarux estbop u MHO2000pasie axmyansH slx cHOcoboe peutens 3a0a4



HJ[-2.01IK-2 Ipumernsem coépemeHHbLIL MameMamuuecKuili  annapam  npu
nocmpoeHuu Mmolejeil 6 PA3IUYHBIX 00]1ACMAX  1ell06 eUecKoil
oeamebHocmU

3nams Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONOo2ulL

NPOSP AMMUPOBAHUS € UCHONb306AHIEeM OLUCKDeNIHO20 MOOeIUPOEaAHLIs

Ienu 1 3a0auu npoEoOUMbBIX UCCNEO0EaHIL UL Pa3PaAbONOK

Memoowvt npoeedenus sxcnepumenmoe u Habawoodenilil, 06obujers u obpabomxu
uHgbopmajul Ha 0cHOGe OUCKPENHO20 AHATU3A HA GbICOKOM YPOBHE

Ymems Apeymenmupoeanno ucnonv306ams  Cyujecmeyioujile Mmunoevie peuleHus U
wabnonsl NpPoeKMUPOBAHLsE NPOZPAMMHO20 o0becneyents ¢ UCHONb306aAHUeM
OUCKPeniHo20 MOOeNUPOBAHUSA

Bnaoems Ilpoexmupoeaniie OUCKpemMHBIX CIPYKIYP OAHHbIX
Céop, obpabomxa, ananuz i 060bujeHue pe3yIbManmoe 3SKCHepUMeHMoe 1
uceneooeanii € 061acmiL OUCKPeMHbIX 3HaHlil
Jesmensnocms, HanpaeenHas Ha peuteriie 3a0ay AHIMUYecKo2o0 Xapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasiie akmyanbHsix cnocoboe peuleHis 3a0a

CootBercTBHE HNPOJABHHYTOMY VPOBHIO OCBOSHHS KOMIIETEHI[HI IIIAHHPYEMBIM
pe3ynbraTaM o0yueHHS H KPUTEPHSM HX OIleHHBAHUS (OI[EHKA: OTJINYHO /3a4TEeH0):

OIIK-1 CmnocodeH nmpuMeHATh (YHIAMEHTAJIbHbIE 3HAHHSA, MOJIyUYeHHbIE B 00JIACTH
MATEeMATHYeCKHX H (MJHM) ecTeCTBEHHBIX HAYK, H HNCIO0Jb30BaTh HX B
npodeccHOHAILHOM IeATeIbHOCTH

HJ[-1.01IK-1 Ipumernaem @ynoamenmanvHsle 3HAHUA, NOIYUEHHble 6 o0daacmu

Mamemamuueckux u (WiH) ecHmecméeHHLIX HAYK Npu NOCHIP 0eHUU
Modeeil 6 3a0aHHOI npedMemnoll odaacmu
3namo Memoowr ananuza u 060bugeHUs OMeYecmeeHH 020 U MeHCOYHAPOOHO20 ONbINA 6
obnacmit OUCKPemHo20 MOOeNPOBaAH s
Memoowst npoeedenus sxcnepumenmoe u Habnwoodenitil, 06obugens 1 0bpabomxii
OUCKpenHOil UHGopMalLL Ha Gb1COKOM YPOBHE

Ymems Ilpoeooums  anamuz  uchonHenus  mpeboGanuii ¢ UCHONb306aAHLIEM
Mamemamuieckotl 102UKL Ha 6blCOKOM YPOGHe
Apeymenmupoeanto ucnonvzoeantv cyujecmeyioujie Miunoevle peuleHts U
ULABNIOHBL NPOCKMUP 0GAHLISL NPOSPAMMHO20 0bechneyeHiis
Apeymenmupoeanno npumensms  Memoobl AHAMUZA  HAYYHO-MeXHUYeCKoil
unpopmayL € obaachiiL OUCKPenHo20 MOOCUP OBAHUS

Bnaoems Ananuz  eozsmodxcnocmeil  peanusayuil - mpebogaHUil K HPOZPAMMHOMY
obecneueni0 Ha OCHOGE OUCKPENIHO20 MOOeUP OBAHLIS
IIpoexmupoeaniie OUCKpemMHbIX CHIPYVKIMYP OGHH blX
Céop, obpabomxa, ananuz 1 0b6obujeHue pe3yIbmamos 3KCHepPUMEHMOoE 1
uccnedoeanuii € coomeemcmeyioujeili obnacmu 3HAHUI C UCHONb306AHLUEM
Mamemamu4eckotl 102UKL Ha 6blCOKOM YPOGHe
Heamenvrocnms, HANPaeNeHHAs HA peuleHile 3a0ay AHAIUMUYecK020 Xapaxmepa,
NPeononazaruux estbop u MHO2000pasie axmyansHvlx CHOCOb0E peuteHs 3a0ay

HJ[-2.01IK-1 Ipumernsem @ynoamenmaivbHbole 3HAHUA, NOJYUEHHble 6 o0daacmu
Mamemamuyeckux U (Win) ecmecmeéeHHbIX HAYK NpU 66100pe Memoo 06
penieHus 3a0ai np ogleccUOHALHOIL deamensHocmu

3namo Memoowr ananuza u 060bujeHUs OmeyuecmeeHHo20 1 MeXCOYHaAPOOHO20 ONbINIA 6

obnacmiL OUCKPemHo20 MOOeIpOBaAH s



Ymems

Bnadems

OIIK-2

Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobugenis 1 0bpabomxi
OUCKPemMHOIl UHpOPpMaiL Ha 6b1COKOM YPOGHE

Ilpoeooums  ananusz  ucnonHeHus — MpeboBaHuili ¢ UCHONb308AHLIEM
Mamemamiiieckoil 102UKIL Ha b1COKOM YPOBHe

IIpogooums oyenxy u 0bocHoBaH e PEKOMEHOYeMbIX PeuleHill
Apeymenmupoeanno ucnonb30€anv  Cyujecmeyioujile Mmunoevie peuleHus U
wWabnonsl  NPOEKMUPOBAHUS  HPOZPAMMHO20  obecneueHuss HA  OCHOGe
OLICKPenIH020 MOOeIUPOBAHUS

Ipumensims mMemoosbl aHAMI3Q HAYYHO-MEXHUYECKOil UHDOpMaLil Ha 6b1COKOM
ypoeHe

Ananuz  eozsmodxcnocmeil  peanusayuil - mpebogaHUil K HPOZPAMMHOMY
obecneuenLIO ¢ UCNONb30CAHUEM MAMEMAMUYECKOIl I02UKLL HA 6bICOKOM YPOEGHE
Oyenxa epemenit 1 MpyooemMKOCHILL Peam3ayuil mpeboeanull X npozpammHOMy
obecneueni0 Ha OCHOGE OUCKPENIHO20 MOOeIUP OBAH1IS

Céop, obpabomxa, ananuz u 0606ujeHte pe3yrvmamos 3KCHepPUMeHNOoE 1
uccnedoeanii € 0bnacmil 3Han il OUCKPemH bIX Mooeeil Ha 6b1COKOM YPOGHe
Apezymenmupoearno nodzomaenueams npeonoxceris O COCMAaGIeHts WIAHOE U
MeNOoOUUeCKUX HNpOpamMm  UCCIe00eanuil 1 paspabomox, HpaxmudecKkux
pexomeHOauyuil NO UCNOIHEHIUIO UX pPe3VIbMamoe HaA OCHOGe OUCKPeNmHOo20
anamza

Jesamenvrocms, HaNPaeNeHHAs HA peuleHiie 3a0ay AHAIUMUYecK020 Xapaxmepa,
NPeononazaruLx eslbop u MHO2000pasiie axmyaisHvlx CHOCOO0E peulenis 3a0a4

Cnoco0eH MPUMEHATh COBPeMeHHbII MATeMAT HUeCKHil ANNnapar, CBA3aHHbIII ¢
NpoeKTHPOBAHHEM, Pa3padoTKoil, peaju3ammeil H OIeHKOH Ka4decTBa
NpPOrpaMMHBIX MPOAYKTOB H MNPOrPAMMHBIX KOMILIEKCOB B Pa3IHYHbIX
00J1aCT AIX YesI0BeUecKoil AesiTeIbHOCTH

HJ[-1.01IK-2 Cnocoben npumeHams CUCHMEMHBLL NO0X00 K AHAAU3Y NpPeOMEemHOU

3Hams

Yuems

Bnaoems

(npobdnemroit) odonacmu, eviaeaeHu mpedosanuii Kk HC
Memooonoauu paspabomxu npozpammno2o obecneueHus i MeXHONO2ULU
NPOZPAMMUPOEAHUS HA OCHOGE OUCKPEMHO20 MOOCUPOGAHUS HA 6bICOKOM
ypoeHe
Ilenu u 3a0auu  npoeodumsvix tccnedoeanuii i pazpabomox Ha OCHoge
OUCKPEeMHO20 aHami3a
Memoowst npoeedenus sxcnepumenmoe u Habawooenilil, 06obujens 1 0bpabonxi
un@opmayL Ha OCHOBE OUCKPENIHO20 MOORTUPOEAHLS HA EbLCOKOM YPOGHE

Apeymeumupoeauuo npoeodzmtb AHAIU3 HCHOTHEeHUA F!£p€608(IHHﬁ Hd OCHoee
dlICeranOEO aHanza

Henonvzoeamo cyvujecnigyroujiie niroesle peuierniis i uabnouvl
HpPOoeKmupoearnua HpocpamMmHoZo obecneueniss Ha OcHoge 0£-£CFQD€F?IHOEO
MO@QJIHPOB(IHMQ Hd 6blCOKOM YPOGHe

Ananuz  eosmodxcnocmeil  peanusayuu  mpebogaHuii K - HPOPAMMHOMY
obecneueni0 Ha OCHOGe OUCKPEMHO020 (HANU3A

Coenacoeanue  mpeboeanuii  x  npopammuomy  obecneuenui ¢
3QUHMePeCcOCAHH BIMU CIILOPOHAMU HA OCHOGE OUCKPENIHO20 MOOCUP OEAHLS.
IIpoexmupoeaniie cmpyxmyp OUCKPEmHbIX OAHH blX

Céop, obpabomxa, ananuz i 0b60bujeHue pe3yIbmMamoe 3SKCHepUMeHMoe U
tccnedoeariii @ obnacmil OUCKPemHo20 aHAI3A HA GbICOKOM YPOGHE



JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

HJ[-2.01IK-2 Ilpumernsem coépemeHHbLIL MameMamuyecKuili  annapam  npu
nocmpoeHuu Mmooeneil 6 PAUYHBLIX 00JAcmAX  Uelo6euecKoll
deamensHOCHU

3Ham5 MQHIOdOJIOEMH pﬂ?p(l60ﬂ£f{'££ HpOopaMmMHo20o O6€CH€‘I€HI£}I i mexHoJocuid

HpocpaMmupoedriisa ¢ UCHOIbL306AHIHEM ducxpemnoeo MO@QJIIIPO@{IHHR Hd
6blCOKOM YPOGHE

Ienu 1 3a0aui NpoEOOUMBIX UCCNEO0EAHIL UL PA3PABONOK
Memoowst npoeedenus sxcnepumenmoe u Habnoodeniiil, 0bobujeris 1 0bpabomxi
uHgopmayuLL Ha OCHOGE OUCKPENHO020 AHANI3A HA GbICOKOM YD OBHE

Ymems ApzyMeHmUpoeaHHO UCNONL308aMbL  CYUjecnIgyioujiie MUNoevle peuleHus U

uabnonsl NpPOoeXMUPOBAHlsl NPOZPAMMHO20 oObecneyeHts ¢ UCHONb308aAHUeM
OLICKPenH020 MOOTUPOBAHUS

Bnaodems Ilpoexmupoeaniie OUCKpemMHBIX CIIPYKIYP OAHHBIX HA 8b1COKOM YPOGHE
Céop, obpabomxa, ananuz 1 0b6obujeHue pe3yIbmMamoe 3KCHepUMeHmoe 1
tccnedoearii @ obnacmil OUCKPemHvX 3HAHUIL HA 8bICOKOM YPOGHE
JlesmenvHocmy, HanpaenenHas HA peuleHle 3a0ay AHAIUNUYecKo20 Xxapaxmepa,
Hpeononazaruux esibop 1 MHO2006pasiie axmyanbHsix cnocoboe peuteHiis 3a0a

Tunosbie KOHTPOJIbHbIE 32JAHHSA HJIH HHbIE MATePHAJIbI, HE00X0JHMbIeE /151 OLIEHKH
3HAHMII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATEJbHOCTH, XAPAKTEPH3YIOIHX 3TANbI
(opMHIpOBAHIA KOMIIETEHIIHIl B MpoIiecce 0OCBOEHHA 00pa30BaTeIbHOM MPOrPaAMMBbI

Tunosble KOHTPOJILHBbIE 3aJAHHS
1. Ilycts P, Q 1 R - OTNIpeJIeTIeHHbIE CIEYIOMNM 00pa30M BhICKa3hIBAHIS:
P: 5 ymuparo or Kaxbl.
Q: Moii cTakaH ITyCT.
R: Ceityac TpH Yaca.
3armnmre KaxJJ0e U3 CIIeIYIOIMIX BICKa3bIBAHHII KaK JIOTHYECKOE BEIpaKeHNE, BKITIOYAroIee P,
QuR.
a) Sl ymuparo oT KaXbl H MO CTaKaH He ITyCT.
b) Ecnu s He ymMHparo OT XKaXpl, TO MOH CTaKaH He ITYCT.

2. OO0o3HaYMM yepe3 X CIOBO «KOIIKa», a yepe3 P(X) IpeinKkar «y X ecTh YChI». 3aIlHIIUTE
Ka’KJIoe U3 BhICKA3BIBAHHI B CHMBOJILHOI (popMe:
a) YCBI ECTh Y BCEX KOIIIEK;
b) Hailimercs Korka 6e3 yCOB.

3. Kakue u3 cneayrommx MpeQlIoKeHHI IBITOTCS IMpeauKkaTaMu? Kakiie H3 HHX TOXKAECTBEHHO
HCTHHHEI, TOXKIECTBEHHO JIOKHBI, BHITIOITHHMEI !
a) x gemuTrcaHa 3 (x € N).
b) X gemHTCcdI Ha S.
2
c) y=x":xeR
d x2+y’=zx, y,zeR

4. H300pa3nuTh HAa KOOPAMHATHOH IDIOCKOCTH O0JIACTH HCTHHHOCTH IIPEIHKATOB
a) (XS2)A(X<Y)



10.

11,

12.

13.

14.

15l

16.

b) (X>2)v(y>D)A((x<-1)v(y<-2))

BBIIEHTH CBOOOIHBIE TIEPEMEHHBIE CIEAYIOIIX ITPEIHKATOB.
a) VX (x-y =x+(-y); X,yeR)
b) Vx@@y P(x.y) =»Q(x.y,z))
¢) Ju Vv P(u,v) = 3t Q(t,u)

CripaBeIMBHI I CIEAYIOMIHE YTBEPKICHNA?
a) VxP(x,y) = IxP(xy)
b) Vx(P(x,y) A Q(x,y)) =EVXP(x,y) A VXQ(X,y)

Jlokazarh, YTO CYINECTBYIOT IpeukaTel Q, P Takue, 4ToO:
a) Vx (P(x) v Q(x)) # Vx P(x) v Vx Q(x)
b) Vy3dx P(x,y) = Ix Vy P(x,y) # 1

Kakwe u3 Gpopmyn ToXKAeCTBEHHO HCTHHHEI?
a) Vx (P(x) = Qx)) = (Vx P(x) = Vx Q(x))
b) Vx (P(x) — Q(x)) = (3x P(x) — Vx Q(x))

[ToyyuTs 1M.H.¢). IIpeKaTHO (POPMYIIEI
a) IxVyP(xy) > Vxdy Q(x,y)

b) (IxVzP(x,z) v VxVyP(x,y)) ->VzR(z)

HpFLMI)IM PaCCYRKACHHCM JOKaKHTC HCTHHHOCTE BhICKa3bIBaHHA:
N H m — YeTHbIEe YHCIIa => N + M — YHCIIO YeTHOE.

Jaitte oOpaTHOe JI0Ka3aTelbCTBO BhICKA3HIBAHHU
n? — YeTHOE YHCIIO => N — YETHOE.

MeTomoM «OT IPOTHBHOIO» JOKAKHTE, UTO
n+ m— HeYeTHOe YHCIIO => OIHO M3 ClTaraeMbIX SBIISETCSA YeTHBIM, a IPyroe —
HEYETHBIM.

MeTomoM MaTeMaTHYECKOI HHAYKIIHH JOKaKHTE:

a) 7"- 1 menurcs Ha 6 IpH TFOOOM HATYpPaIbHOM IOKAa3aTelle n

1 1 1 n
b) —+—+...+ = JUISI BCEX HATYpPaJbHBIX UHCEN N
13 35 (2n—1)*(2n+1)  2n+1

[TocnmenoBaTembHOCTh IENBIX YHCEN X1, X2, ..., Xn OIpelelieHa PeKYPPeHTHOH (opMyIIoit:
X1 = 1 ¥ xx=xx+8k, mpu k>1. JlokaxuTe MO HHAYKIMH, YTO HMeeT MecTo (opMyra:
xn=(2n-1) w1 Beex n>1.

Iyers U={1,2,3.4}, A=(1, 3,4}, B={2, 3}, C={1, 4}. Haifrn:
a) AUB b) A\(BUC) ¢) A\(BUC)

C nomo1pIo JparpaMM Jivlepa — BeHHa BBISCHHUTH, KaKHe W3 CIEAYIOINX JUCTPHOYTHBHBIX
3aKOHOB CITPaBEIJINBEI I IIFOOBIX MHOXeCTB A.B.C:
a) A\BuC)=(A\B)u(A\O) b) AAN(BAC)=(A\B)A(A\O)



17. Kakue m3 ciueQyIonx YTBEPKIeH Il BEPHBI:

a) bc{ab} e) bcfa,{b}} i) e {d}

b) be (ab) f) befa{b}) ) oco)

c) {bjc{ab} g) {bjcfa{b}} k) Ge@

d) {b}e{ab} h) {b}e{a,{b}} ) Oco
18. U3BectHO, uTo B < A < C, ae A u a¢ B. Kaxue u3 cieQyronux yTBepKIeHHIT BEPHBI:
a) ac ANB c) acAAB e) ac AuC g) {ajc AnB\CO)
b) ac AUB d) {ajcAnC f) ac AnBuUC h) {ajc BA(A\C)

19. I[OKaBaTB TOXACCTBO C HCITOIIb30BAHHEM JIOTHKH ITPEAHKAaTOB

a) AUANB=A ¢) AAB=ANBUANB

b) AnBUANB=A d) AA\BUC)=(A\B)n(A\C)
e) (AUB)ABUC)=(AAC)\B=(ANBABNC)A(AAC)

20. BriscHuTe, KaKie 13 CIEeAYIOIHX PaBEHCTB CIIpaBe MBI AT IF0OBIX MHOKeCTB A, B, C, D:
a) AAB=BAA
b) (AUB)AC=(AAC)UBACQC)

¢) AABNC=AnB~CUANBNCT

21. U3BectHO, uTo AC B c C, A #0,C #0. SIBnsgeTcs TH MHOKECTBO ITyCTHIM?
a) CU(A\B);
b) (B\C)N(AuB);

22. Ympocture BelpaxeHnue, ecan C=U, D=0
Q) ANCUBNCUAND;
b) AnBUCND

23. Ympocture BelpakeHne, ecii Ac B u Cc D
a) AnBNCnD
b) (AuB)N(CuD)

24. PenmTh ypaBHEHHE, HAlITH HEOOXOJIMbIE U JOCTaTOUYHbIE YCIOBHSA, IIPH KOTOPBIX YpaBHEHHE

HMCEET PEIIICHIE.
1) (AAB)AX=ANB 3) (AAB)AX=AUB
2) X\A=BU(X\A) 4) ArX=(X\A)UB

25. Penmres cucTeMy ypaBHeHHH. HaliTH HeOOXOAMMBIE H JIOCTATOYHBIE YCIIOBHS, IIPH KOTOPBIX
CHCTEMa HMEET PEIIeHHE.

ANnX = ANC X UB= BUC
1) {BAX = BNC 3) XUA = AuC
CnX = ANB XUC = BUC
BUX=A
2 g
AAX=C

26. [Iycts M2, M3, M5 0603Ha4aroT ITOAMHOKeCTBa YHHBEpcyMa N, COCTOSIIHE COOTBETCTBEHHO
H3 BCEX YHCeN, KpaTHBIX 2, 3, 5. C IIOMOIIBIO OIepaliiil HajJi MHOKECTBAMH BBIPa3UTh YEpPe3
HHX MHOYKECTBa BCEX YHCEIT;



27

28.

29,

30.

31,

32:

33,

34.

35

a) Jelamxcsd Ha 6
b) memmmxcs Ha 30

Omnpenennre, Kakue H3 CIeAYIONMX OTHONIEHHIT Ha MHOXeCTBe Jmofeil pedieKCHBHEL,
CHMMETPHYHBI WIH TPaH3HTHBHEI:

a) «... IMEET TeX e POJUTENEH, YTO H...»

b) «..saBIsIETCS OpaTOM...»

Onpez[enme, KdKHE H3 IIPHBEACHHBIX HITKC OTHOINIEHHH Ha Z. SBILTIOTCS pe(l)JIeKCI'[BHB]:MII,
CHMMCTPHYHBIMIL, d KaKIHE TpaHSI-ITI[BHZbIMII?
a) «X + Y — HCUCTHOEC YHCIIO»

b) «X + Xy — YETHOE YHCIIO».

KakyMH cBOIicTBAMH OOIAJAl0T CIIEAYIOIIE OTHOIIEH I Ha MHOKECTBE HATYPaIbHBIX YHCET?
a) Ry ={(m,n)|nu m B3alMHO ITPOCTHI } b) Rs={(m,n)|m=n?}

OmnpenennTe, KAKHMH CBOMCTBAMH O0IaZaroT CIeAYIOIIHE OTHOIIEHUS HA MHOXecTBe N
a) aRb < au b coctosT u3 pasHBIX 1P
b) aRb < cymma 1mdp a He GOIbINE CYMMSBI HHOP b

JlokazaTh, YTO CIIEAYIOI[HE OTHOINEHHS SBIBIOTCSA SKBHBAIEHTHOCTSMH. HalTH KiIacchl
5KBHBAJIEHTHOCTH H HHJAEKC pa30HeHHs. Y CTaHOBHTh B3aHMHO OJHO3HAYHOE COOTBETCTBHE
MeX Ty (paKTOp-MHOKECTBOM H YKa3aHHBIM MHOKECTBOM.

a) Ri={(x,y)|x,yeZ, x-y —uetHoe}, Z\R=(0, 1}

b) Rsa={(x,y)]|x,ye€Z, x-y — nemurcsa Ha n, ne N}, Z\R4={0, 1, ..., n-1}

I[OKE]B&TB, YTO OTHOIIEHHe M Ha MHOKECTBE Rg ABIFIETCA OTHOHICHHEM SKBHBAIIEHTHOCTH Ha
MHOKecTBe R Or[pez[emrrb KIIacChl SKBHBAJICHTHOCTH.

M = {((x1.x2),(y1.¥2)) | (x1.x2),(¥1,y2) € R?, xi*+ x2%= yi2+ y2?}.

BBIICHHTE, KaKHe M3 CIeAYIOIHX ITePeYHCIeHHBIX OTHOIIEH I Ha MHOXecTBe {0, 1, ..., 9}
SIBIBTIOTCSL OTHOIIEHHSAMH SKBHBAIEHTHOCTH. HafiHTe KIracchl SKBHBATIEHTHOCTH.

a) Ri:={(a, b)|a=b(mod 3)}

b) Rs={(a,b)|[2*-2"|< 16}

Ompefennre, KakHe M3 CIEAYIOIMX OTHOIIEHMII Ha Z° 4BISIOTCS  OTHOIIEHHSMH
SKBHBAIEHTHOCTH. HafiinTe K1acchl SKBHBAJIEHTHOCTH.

a) (X, YDR(x2,y2) & x1=x2

b) (X1, y1) R (X2, y2) > X1 < X2 WM X1 =X2, Y1 S Y2

Kakne #3 OTHOIIEHHII, IIPEACTABIICHHBIX  JHar'paMMaMH, ABJICIIOTCA  OTHOIICHILAMIT
5KBHBAJICHTHOCTH?



36.

37

38.

39;

G .

Omnpenennre, KaKHMH CBOICTBaMH OONafalOT CIeAYIOIHE OTHOINEHHS Ha MHOKECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaliTu TpaH3UTHBHOE 3aMbIKaHHE R+.

a) aRb < |a-b|<2a

b) aRb < a’>3b

Ecm oTHOIEHHe SBISETCS OTHOINEHHEM 3KBHBAIIEHTHOCTH, TO HAWTH HHIEKC pa30HEeHHS
MHOKECTBa Z°
a) (x1,y1)R(x2,y2) < KOITHYECTBO PA3MHYHBIX IIH(P X1 PABHO KOTHYECTBY PA3IIUHBIX I (P
X2
b) (x1,y1)R(X2,y2) < MakcHManmbHas HHbPa X| paBHa MAKCHMATBHOI I (PE X2

Ha mmoxectBe N\{1} BBeZieHO OTHOIIEHHEe S = {(m, n) | m AemiTcs Ha n}. JlokasaTh, 4ToO S-
OTHOIIEHHE YaCTHYHOI O, HO HE JINHEITHOTO TTOPSIIKa.

Ha mmoxectee M = (O, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBeJleHO OTHOIIEeHHe R cTpororo
BKITFOUEHHS:
R={X,Y)|X,.Ye M, XcY).

IlokazaTh, 4TO R - OTHOIIIEHHE YaCTHYHOIO, HO HE THHEHHOT O TIOpAAKaA.

40.

41.

42.

43.

OrnpeienuTs KaKiuMH CBOcTBaMH 00naaror oToopaxeHu f, g: R—R. HaliTi 1x KOMITO3HIHH
fo g go fuonperemHTs HX CBOHCTBA.
. & (2%, x20 [ x>7
) -] 8=
2-x. x<0; lox, x=<3
_ [x, x>0 [ 2. x>
5 () 2(x) =1
|h—3.: x <0, % kel

Haitrn yncmo maprupyros u3 IyHkra M B myHKT N uepes myHKT L, ecrmt 3 M B L Benyrt 6
Jopor, auz LB N - 3 moporu.

HalitTn KoImMuecTBO BceX INECTH3HAUHBIX uHcell. HaliTH KOMHMYeCTBO BCeX UYETHBIX
IIECTU3HAYHBIX YUCEN. HailTH KOTHMYECTBO BCEX IMECTH3HAYHBIX YHCETL, IpeBocXoIammx 500.

B Oubnuoreke 5 pa3nMyHBIX YYEOHHMKOB II0 TE€OMETPHH, 6 pa3IMYHBIX Y4eOHHMKOB IO
TPUTOHOMETPHH H 4 - 1o anreOpe. CKONBKO TIONHBIX KOMIUIEKTOB YYeOHHKOB MOYKHO
COCTaBUTH ?



45.

46.

47.

48.

49.

50.

51.

32,

33

54.

29

56.

S

58.

. B ¢yT60msHOM TYpHHpe Y4acTBYIOT 15 KoMaHJ. PaspIrphIBaroTcs 30II0THIE, cepeOpsHBIE U
OpoH30BbIE MeJ[aii. CKOIBKHUMHI CITOCOOaMH MOT'YT OBITh pPacIipefielieHbl Meati ?

['pymime U3 JecATH COTPYAHHKOB BBIJEIEHO TPH ITyTeBKH. CKOJIBKO CYINECTBYET CIIOCOOOB
pacrpeieeHHs ITyTeBOK, €CIIH:
a) BCe IYTEBKH Pa3JIMYHbI; 0) BCE ITyTEBKH OJMHAKOBBI 7

W3 rpymmml, coctosmieit n3 20 YelnoBek, HyKHO BBIOpaTh MpeceaTers mpodgkoMa, ceKpeTraps
1 KazHaues. CKOMbKUMH CIIOCOGAMH MOKHO 3TO CHIeNaTh?

CkonpKuMH criocobaMu 12 KHHT MOKHO PACCTaBUTh Ha OJHONH KHHKHOH MOJIKe ? CKOMBKHMH
criocobamu 10 KHHT MOKHO PacCTaBUTh Ha OHON KHHKHOM ITOJIKE TaK, YTOOBI MEXIY KHUT O
A u B Haxogunocsk 2 KHHTH?

CKOIBKHMH CITOCO0aMH Ha IIITh Pa3IMYHBIX KOHBEPTOB MOKHO HAKIEHTh IO OJHOI Mapke,
€CIIM Ha IToYTe nMeeTcs 16 pasMuHbIX BUA0B MAPOK ?

Ha xpyrosoii kapycem 10 mect. CKOTBKHMH Pa3IHYHBIMU CITOCOOAMH MOXHO paccaguth 10
ZIeTell Tak, 4ToOBI Marta cugena 3a BanHeii?

CKOIIBKHMH CIToco0aMH MOKHO Pa3eliTh KOOy M3 36 KapT ITOIOIaM TaK, YTOOBI B KaKJ[Oit
Imayke OBIIIO TT0 JIBa Ty3a H JIBa KOPOIIS?

CKOIBKO MaTMHAPOMOB (CJIOB, YHTAIOIMMXCS OIHHAKOBO CIIEBa HAIIPaBO H CIIpaBa HAIIEBO)
JUTHHBI N MOKHO COCTAaBHTb, eCITH B andaBuTe k OYyKB?

Kakum 4mcnoMm crioco00B MOXKHO Ha OOBIYHOM IMAXMAaTHOH JOCKE Pa3MECTHTh OElyro H
YEPHYIO NTaJbH TaK, YTOOBI OHH HE aTaKOBallH JPYr Apyra’

HMmMeeTcs ni pasHBIX KHHT OJHOTO aBTOpa, N2 — BIOPOrO H N3 — TPETBETO.
Kaxum ynciom crmoco00B MOKHO BEIOpaTh

a) JIBe KHHTH OJHOTO aBTOpa;

b) TpH KHUI'H OHOIO aBTOPA;

C) OJHY KHHTY IIEpPBOTO aBTOpa, IBE — BTOPOrO M TPH — TPEThET0?

KaximM wricimom crmoco6oB 13 10 4eToBeK MOKHO BBIﬁpaTB TPH KOMHCCHH, €CIIH B HepBOﬁ H BO
BTOpOIuI KOMHCCHSIX JTOIIKHO OBITE ITO 3 YelTOBEeKa, a B TPETH €H - 5 4eloBeK, H HH OJHH H3 YJICHOB
r[epBoﬁ KOMHCCHH HE IOIIKCH BXOAHTE BO BTOPYIO H TpeTBIO?

KakrmM dciIoM crioco60B MOKHO PacIionoKHTh n HyTeit H K eIHHHII B TIOCeJ0BaTeIbHOCTD
Tak, YTOOBI HHKaKHe JBE eIHHHIBI He CTOSIIH PsoM?

Tpoe pebdar B camy coOpaiu 25 901moK. CKOTBKUMH CTIocO0aMH OHH MOT'YT HX Pa3elInTh MEXIY
coboit?

CKOJBKO CIIOB JUIMHEI 25 B aHITIHIICKOM andapHTe(Bcero 26 6YKB) MOKHO COCTaBUTh, eClIH 3
OYKBBI ITOBTOPSIIOTCA IO 2 pa3a, 2 OyKBBI IIOBTOPSIOTCS 4 pasa, a OCTallbHble OYKBHI Pa3IMYHEIE.

B Baron cem 19 maccaxupoB. CKOIBKHMH CITOCOOaMH OHM MOT'YT BBIITH Ha 10 ocTaHOBKax,
€CJIH Ha Ka)KJIOH OCTAHOBKE JIONKEH BBIATH XOTS ObI OJHH Iaccakup?
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61.

62.

63.

65.

67.

68.

69.

70.

i

A

CKOIIBKHMH CITOCO0aMH 15 pazimMYHbIX MOHET MOKHO Pa3IOKHUTH IO JIBYM (TpeM) KapMaHaM?

. CKOIBKHMH CITIocO0aMH 7 Pa3THYHBIX MOHET MOKHO Pa3lIOKHTh IO JBYM (TPeM) KapMaHaM

Tak, YTOOBI HH OJHH HE OKa3aJIcs HYCTB]:M‘?

CKOIMBKUMH CITOco0aMH MOXKHO pazfdeiHTh 10 pazmiyHbIX ITOJapKOB CPeJH ITSTH JEeTel Tak,
YTOOHBI Y KaKI0r0 ObUI XOTS OBl OAMH ITOAAPOK?

CKOIBKHUMH cIoco0aMH 15 pasHBIX KOH(ET MOKHO pa3felIHTh CpelH TpeX MalbYHKOB Tak,
YTOOHI Y KasKIoro ObliTa XOTs OBl OfHA KOH(eTa?

Cxkonpko HaTtypanbHbIX yHcel oT 20 o 1000 gemres poBHO Ha ofHOo U3 yucen 7, 11 won 137

. CKonpkuMH crioco0aMu 28 KOHBEPTOB MOXKHO ITPOM3BOIILHO PA3IIOKHTh IT0 6 SIUKAM, eCIIH:

a) BCE KOHBCPTEI Pa3HBIC H BCE ATMHKH OJHHAKOBBIC
b) Bce KOHBCPTEI Pa3sHBIC H BCE AITHKH Pa3sHEBIC
c) Bce KOHBCPTEI OAHHAKOBBIC H BCC AIMHKH Pa3HbIC

JlecsITh  CTYZIEHTOB M3 3 pasMHMYHBIX HHCTHTYTOB pelmnitH cdororpadHupoBaThCcsS BMeCTe.
@otorpad pacronoKHI HX B OJHH PSII, TIPHYEM CTYIeHTH KaKI0ro HHCTHTYTa CTOSIIH BMecTe.
CKOIbKHMH CITOCO0aMH MOJKHO TIONTYYHTh TaKyRO KOMITO3HI[HIO, €CITH H3 JBYX HHCTHTYTOB
OBLIIO ITO 4 CTYZIEHTA, a U3 TPETBETO - 2 CTYJeHTa?

. CKONMBKO OHMHApPHBIX OTHOIIEHHIT MOXKHO 3aJlaTh Ha MHOJKECTBE M3 n 3eMeHTOB? CKOIBKO

CpeaH HHX:
a) pedIeKCHBHBIX?
b) cHMMeTpHYHBIX?
C) AHTHUCHMMETPHYHBIX?

CKOIBKO MATpPHI[ C n CTOIOIAMH H mi TIOMAPHO Pa3IHYHBIMH CTPOKAMH MOKHO COCTaBHTh H3
aneMeHToB O 1 17

CKOIIBKO HMeeTCsI ITepecTaHOBOK H3 BIIEMEHTOB 1, 2.,...,17, B KOTOPBIX
a) 1 crout pansIue 27
b) 1 u 2 He cTosr psgom?
¢) Mexay 1 u 2 pacrionokeHsl K IpyTrux 37eMeHTOB 7
d) 1 cTOHUT He Ha IepBOM MeCTe, 2 — He Ha BTOPOM?

CKOTBKO OTHOIIEHHH JHHEHHOTO IOpSAKa MOXKHO ONPeAeTHTh Ha  MHOKECTBE
H3 1 BIIEMEHTOB?

CKONbKO HMeEeTCS TATH3HAYHBIX JECATHYHBIX YHCET, Y KOTOPBIX
a) 1u(pPH UAYT ClleBa HAIIPaBO B BO3PACTAOIEM ITOPSIIKE;
b) POBHO TpH IM(PPHI YETHBIE;
C) He MeHee JBYX YeTHHIX IHpp?

Onpe;[em-rre YHCIIO LIEIIBIX ITOIMONKHTEIIbEHBIX (I_[eJIbIX HGOTpIII_[aTeJIbHI:IX) pemeHm“I YPaBHEHHA
X1 +X2 4.+ Xk =1.

Hmeercs 28 kHur aBTopa A, 18 kHur aBropa b, 25 xkuur asropa C, 9 xaur asropa J[. CKoIbKO
BapHAHTOB BHIOPATh:
a) 2 KHHTU OJHOIO aBTOpa



73.

74.

15

76.

77.

78.

19:

80.

81.

82.

83.

b) 5 KHHT IBYX aBTOPOB

Wneercsa 20 xaur aBTopa A, 15 kHuT aBTopa b, 15 xaur apTopa C, 18 xaur asropa JI. CKonbKo
BapHAHTOB BEIOPATh:

a) TPHU KHUTH OJHOrO aBTOpa

b) IATH KHUT ABYX aBTOPOB

PasmoxuTth 1o popmye GruHoMa HbIOTOHA HIH 0000IIeHHOMY OHHOMHHATIFHOMY ITPABIITY:
a) (1-x3¢ b) (&-t%)’

[Tycts xomoma coctout u3 100 mmpoHyMepoBaHHBIX KapT ynciaamu 1, 2, ... 100. CkonbKuMH
crroco0aMH MOKHO PACIIONIOKHUTh KapThl B KOIIOJIE TaK, YToOkl HU 11 oxHoro k (1 < k < 100)
KapTa ¢ HoMepoM k He 3aHmMana k-e mecro?

Jano mHokecTBO U M3 n 3IeMeHTOB M B HEM ITOAMHOXKecTBa A u3 k aneMeHtoB U B u3 1
9IEeMeHTOB, TipHueM | A U B |= m. Hafitu uncrno nogmuokectB X < U, yIOBIETBOPSEONINX
YCIIOBHIO:

a) AcX,BcX;

b) XcAAB

Uemy paseH ko3 dragient mpH x* y® B pasmoxkenmm (14 x+ y)2?

Cpenn COTPYJHHKOB (DPHPMBI CEMHAIATh YENOBEK 3HAIOT AHTJIMICKHH S3BIK, JIECATh —

HEMEIKHIT, ceMepo — (hpaHITy3cKiii. TpH uenoBeka 3HAIOT aHTIIHIICKIIT M (PaHITY3CKIIt, JlBa —

HEMEIKHIT H ppaHIy3CKHil, YeTBEPO — AHTTIHHCKIIT H HEMEI[KHIL.

a) CKOIBKO YelIOBeK paboTaeT B (HpMe, eCIH KaIbIil 3HaeT XOTS OBl OMMH S3BIK, a JBa
YeJIOBeKa 3HAIOT BCE TPH SI3bIKa?

b) CKOMbKO COTPYAHHKOB, HE 3HAIOMMX HH OJJHOTO HHOCTPAHHOTO SI3BIKA, €CTH B (pUpMe
paGoTaeT TPUALIATH YENIOBEK H HUKTO M3 HIX HE 3HAeT BCEX TPEX SA3BIKOB?

Jlano MHOXecTBO U ™3 n  3IeMeHTOB. KakMmM  4HCIIOM CIIOCOGOB B HEM
MO’XHO BBIOpaTh TpH IOAMHOXecTBa A, B, C Tak, 4TOOBl BHITOIHSINCH 3aJlaHHBIE
YCIIOBHS:

a) n=7,|[(A\B)uCl=6,|C\(A N B)|=2;

b) n=6,|AUBE5, [A\ (B N C)=1;

PaccmarpuBaroTcs cioBa B andasure {ai, az,..., a,). Yepes n; 0003HaUYaeTCs YHCIO BXOKIEHIIT
OYKBBEI ¢; B CIIOBO. TpeOyeTcs IMOJCYHTATh YHCIIO CIOB JJIHHBI /1, YIOBIETBOPSIONIX JaHHBIM
YCITOBHSIM:

a) g=5, n=8§, ni+m+m=2;

b) =5, n=7, ni+m+n3 =2, ny>3.

[TocTponTh TabIHYHOE MpejicTaBIeHHe (hYHKITIIT
a) (xAy = 2) v ((x ly) - x|z) b) (AT ->%|2)Dx=y)L (T DxVz)

OmnpefennuTs TOXKISCTBEHHH TH (opMymsl A M B IyTeM cpaBHeHHA HX TaOIHYHBIX
TIpeJICTaBIIEHHH

a) A=x@yNzAy->xAzA(X1ly), B=(xxAy—- (y! z)) VxAzAz

[TprMeH s paBHOCHITbHBIE ITPe0Opa30BaHIs, IIPUBECTH K OoJiee MPOCTOoit popme
a) xAy-2)v(xly) b) (y@xV2)Ay - X|z
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88
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90
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95

ITo f(x1, x2)=(1011) 1 g(x1, x2)=(0111) moctpours pyHxIHIO h
a) h(xi, x2)= f(x1, g(x1, x2)) b) h(xi, x2, Xx3)= g(x1, X3)@f(x3, g(x2, X1))

[lepeyncnuTh BCE CYIECTBEHHbIE M (DHKTHBHBIE TIEPeMEHHBIE Yy CIEAYIOIMX (QYHKIHIT,

3aJJaHHBIX BEKTOPHO:
a) 10101010 ¢) 0101111101011111
b) 10011001

[IprMeH SIS paBHOCHITbHBIE TPe0Opa30BaHMs, MTOKa3aTh, YTO X| — (PHKTHBHAS epeMeHHas

a) (Xz—}X[)/\(XZ\LXE)
b) (xi=x2)V(x1]x2)

BBISICHHTH ITpH KakuX n(n>2) GyHKIH f(X1, X2, ..., Xn) 3aBHCHT CYIIECTBEHHO OT BCEX CBOMX
TIepEMEHHBIX

a) (Xi1v...v Xn) =(x1vx)AXavxI)A. . AXn VE)A(XnVX]))

b) (X1AX2 vV X2AX3 V... V Xp1AXn V XnAX1) = (X1AX2 @ X0AX3 @... @ Xp1AXn @ XpAXD)

. Mcromb3ysl TpHHIMIT ABOHCTBEHHOCTH, MOCTPOHTh H YIIPOCTHTH (POPMYILY, PeaTH3yIOIIYIO

(YHKIHIO, IBOHCTBEHHYIO K (DYHKITHH:

a) (X1vXavx3)A(Xa®x3) v (X1 AX2AX3) b) (v X, Vv (XA X381)) 4 x3)
. Homyunts CKH® u CJIH® GyHKIHH:

a) XIA X3 V X3AX3 V (X1 = X2AX3) c) (X1V Xy VX3 ) A (XIAX2VX3)
b) 0011110100100011 d) (x1 = x2) ® (x1 | x2AX3)

e) (d1AX2— X3) A (X12X3—X2)
f) 1010000100111010

. Pa3nmoxurs 1o nepeMeHHOIt y H MOITYYHTh (POpMyITy, He cOep Kalllyto KOHCTaHT

a) (XDYAZ - (X oY) b) (x=2)ly) > @T®Y) - (X ->Y)

. Kakue n3 cnegyronpx (yHKIQIT caMOBOIICTBEHHEIE?

a) (xvy) A (xvz) A(yvz) b) (0011100011100011)

. ITocTponts monmHoM JKeramkuHa 11 QyHKIIH:

a) (10001110) ¢c) (x-yN2)®(x =u))V(y = xAu)
b) (01100110)

. BRISICHUTB ITpH KakuX n(n>2) GyHKIM f(X1, X2, ..., Xa) COXpaHsIeT KOHCTAHTHI:

a) X1 @x2D...® xq
b) (D1 X AXir1) @ XaAXi

@ x-x;:
c) lEi<jsn

. 3aMEHHTD IIPOYEPKH B BEKTOPS CHMBOIIAMH O mmn 1 Tak. 4TOGH TIOIIYYHIICA BEKTOP

CaMOJIBOIICTBEHHOI (hYHKI[HH:
a) (01-0-0--11-0-1- -)
b) (- -01--11--01- -10)

. Kakue n3 cnegyronpx (yHKIHIT MOHOTOHHEIE?

a) (01101001)



b) (00110110 )
¢) (0001001001100111)

96. 3aMeHHThL IIPpOYEepPKH B BeKTOpe cHMBONAMH () M 1 Tak. 4YTOOBI IIOIYYIIICA BEKTOP
MOHOTOHHOH (hYHKIIHH:
a) (-00-) b) (---1--0-)

97. 3aMeHUTh MTPOUEPKH B BeKTope cHMBoNamu () Wim 1 Tak. YTOOBI MOTYYIIICS BEKTOP (pyHKIIHH f
e MnS
a) (---1) b) (-00--1--1)

08. BBIICHUTE ITpH KakuX n(n>2) ¢yHKImA (X1, X2, ..., Xn) MOHOTOHHAS:
Q) XIPx2®..Dx,

99. Kakue u3 ciueayronmx (pyHKI[ THeHHbIe ?

a) (1001) c) (10100110)
b) (01101001) d) (1110100110010111)
100. 3aMeHUTH IMPOYEPKH B BeKTOpe cuMBoamMi () 1ot 1 Tak. YTOOBI MOMYUIIICSA BEKTOP JIMHEITHOM
(bYHKIHH:
a) (10-1) b) (-0-1- -00)
101. Haitru uncno gyHximt f(xi, X2, ..., Xa) (n>0), IPHHAIIEKAIIIX MHOKECTBY
a) Ton T h) M\T,
b) Ton S i) LnM
¢) TimL 1D TonTimLn M
d) TonTinS k) (Tou T)\L
e) TomTinL 1) (To\L) U (LUMNM\T))
H TonTinSNL
g) M\ Ty

102. Haittn ¢pyHKIMIO IpHHATIEKAIYI0 MHOKECTBY
a) (TinL)\(TouS) b) L\(M\Ty)
c) ((Ton Ty USHNLAM)

103. BBIICHHTH TOJTHA JIH cHcTeMa (BYHKI[HI, 3aJJaHHBIX BEKTOpaMH CBOHMX 3HadyeHHil. M ecrmm

TTOITHA BBIPA3HTE V, A, —1
a) {(0110), (1100 0011), 10010110)};
b) {(1001), (11101000 )} ;

104. I[TonHa m cuctema {f, g}, ecnu
a) feS\WM,gelLuS, (fog)=1
b) feToUL, ge S, (f—g)=1

105. Haittn MaTpHIly CMEKHOCTH, HHITHASHTHOCTH H CITHCKH CMeXHOCTH JJI Irpad)oB:
a) b)

2
&
o




106. Bepnimiaa crenenn () HasbIBaeTCSA H3ONMHPOBaHHOH. OmpefenmmTe 4YHCITO TpagoB ¢ n
BEPIIIMHAMH, B KOTOPBIX
a) JaHHbIe k BEPIIH SBISIOTCS H30IIMPOBAHHBIMI:

107. I'pader pa3GHTh Ha KITacchl H30MOP(HEIX Ipad)oB.

1 X O NXO
Z N RQRY

-
!

AL L—=

18

108. I'padrr pa3GHTh Ha KITacchl H30MOP(HBIX Ipad)oB.

Bie X

6 7 8 9 10

109. Iepe4HCIHTE Bee TIOMMapHO HeN30MOP(QHEIE Tpadhl:
a) CBS3aHHBIE HEOPHEHTHPOBAHHBIE C 4 BEPIIIHMHAMA
b) JepeBbs C YHCIIOM BEPIIHH, HE IIPEBBIINAOIIIM 6

110. HaitTs ynciIo KOMITOHEHT CBSI3HOCTH M CHIIBHOH CBA3HOCTH IpadoB.
a) b)

'O N
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111. Hajtti MaTpHIy JOCTHKHMOCTH, OCTOB MHHHMAIBHOIO Beca, (yHIaMeHTalbHbIe MaTpPHIHI
IIMKIIOB M Pa3pe30B.

a) b)
1 1
&5 4
e £5
& €
gl 3 3 ; E1
2
) 2
2 23

112. Haiiti KpaTyaiimii MapipyT U3 BEPIIIHEIL X| B BEPIIHHY X5

a)

X3 9 Xg

]
I
~J
ha'n

X 10

KX ) BN

114. Haittn xpoMaTHYeckoe YHcIo rpada.
a) b) c)
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115. Onpexgenuts urcio rpadoB ¢ n BEpIIHHAMH, B KOTOPHIX JOITyCKAarOTCS pedpa CIeqyIOIHX
THIIOB:
a) HEOPHEHTHPOBAaHHBIE U METIIH;

116. IIpu KakHX n cyIecTBYeT Tpadsl ¢ n BepIIMHAMH, KaKas H3 KOTOPBIX HMEeT cTeleHb 37

117. Haittu rpad c IMecThiO BepHIMHAMH, KOTOPBIH HMeeT I'aMIUIBTOHOB IHKII, HO He HMeeT
3IIIEPOBa IHKJIA.

118. KakoBo HanOobIlee yHcIo pebep B ABYAOIEHOM rpade ¢ n BepIiHaMHI?
119. Haiiti 4HCII0 KOPHEBBIX JIEPEBBEB C MHOKECTBOM BepIHH (I.....w)

120. INepeuncnure Bce Tpadrl ¢ YKa3aHHBIMH CBOIICTBAMH H 3HaUeHHSMH ITapaMeTpoB (B cKoOKax
yKa3aHO YHCI0 HCKOMBIX IpadoB):
a) 6 BepimH. 5 pedep;
b) opHeHTHpOBaHHBIE, O3 METelNb. 4 BEPIIHHEL. 3 pedpa.

121. ITycte B= {b; ,bs, b3, ba, bs} - andaBur g3BIKA COOOITEHMI, I KOTOPOro 3ajaH KO
V=<10,12,012,101,2100> B andapure A={0, 1, 2}. BRISCHUTE, IBIJETCS JIH CIOBO (L KOJOM
HEKOTOPOro cooOmeHHs. B ciryuae MonoKHTeTbHOTO OTBETA, BEISICHUTD SIBILIETCS JIH Ol KOJOM
POBHO OJTHOTO COOOIT[EHH L

a) o=10120121012100; b) a=1010012100101.

122. BrIsICHUTH, 00MaiaeT JIH Kojl V CBOHCTBOM MpedHKca:
a) V={0,10, 11, 1110}; by V=40, 10, o0 §

123. BriOpaTh MaKCHMAIIbHOE 110 YHCITY 3JIEMEHTOB IIOJIMHOKECTBO B MHOXecTBa A ¢ YCIIOBHEM,
YTO JBOMYHEIE PAa3lIOKEHHS HAHMMeHbIIeH JUIMHBI 4YHCel W3 B IpeacraBmstor coGoit
npehHK CHBIH KOJ:

a) A={1,5,6,7,12,13, 17}; b) A={5,7,9,10, 12, 14, 17, 23, 24}.

124. W3BectHO, uTO MisA andaruta A={a, b, c, d, e, f} ucromssyerca cydrxcusiit kog K={00,
001, 1011, 11101, 0010, O111}. Ilpu nepemaun cooOIIEHHS HCITOIB30BAIICS KO XeMMIHTa,

UCITPABILIOIIIHIA OJIHY OITIMOKY. [Tomy4yeHo KOIOBOE COOOIIEHIE
01010110101101100000111101001100111001. Hafigure HCXOIHOE COOOIIEHHE.

125. TTocTponTh cxXeMy H3 (PYHKIIHOHAIBHBIX 3TeMeHTOB B Oasnce B={A, v, -}, pealH3yroIyro
KOHEYHHIH aBTOMAT pPealH3yIONHil PyHKIMEO n-2m+1.

126. ITocTpouTs JHarpaMmy Mypa s KOHEUHOTO aBTOMaTa pealHn3yromero GyHkipo 3n-3m-5.



127. Ormrmmre JIKA, KOTOphIe JOITYyCKaroT CleAYIOIHe SI3bIKH Haj andgasuTom {0, 1}:
a) MHOKECTBO BCeX IleNoYeK, OKaHuHBaronmxcesa Ha (00;
b) MHOXECTBO BCeX IETIOYEK, COAEPKAIINX TPH HYIIS ITOAPS;

128. Ormmmre JIKA, fgommyckarolie Takue SI3pIKH HaJl andasuroM {0, 1}:
a) MHOKeCTBO BCeX IIEM0YeK, B KOTOPHIX BCSAKAS IMOJIIENIOYKA H3 TISTH ITOCIeI0BaTEIbHBIX
CHMBOIIOB COJIepKUT XOTS OBl 1Ba (;
b) MHOXeCTBO BceX IEMOYeK, Y KOTOPHIX Ha JIeCSTOH MO3UIMH CITpaBa CTOMT 1.

129. Ormmmre JJKA, KOTOpBIe JOITyCKAIOT CIeAyIONIHe S3bIKH Hafl andarutoM {0, 1}:
a) MHOYKECTBO BCeX IIENMOYeK, HAUHHAFOIIMXCS C 1, H ecli paccMaTpHBaTh HX KaK JBOHYHOE
IIpeJICTaBIEHHE IIETIOr0 YHCIIa, TO 3TO YHMCIIO KpaTHO 5. Harpumep, remouxu 101, 1010 u
1111 rpuHajIEKaT 3TOMY SBBIKY, a IermoykH 0, 100 u 111 — HeT;
b) L={w|w He comepsxur moxaienouxu 0000 m 011}.

130. Ilpeobpasyiite cneayromii HKA B skBHBaneHTHBII J[KA 1 ormmmTe HedOpMAaIbHO S3BIK,
KOTOPHIH OH JIOITyCKaeT.

a)
0 |
¢ 0
—p . q} )
| [ Ees |
q Uy Uy
r {s} %)
# f §
K {s} {s}

131. Haliure HeleTepMHHHPOBAHHBIE KOHEYHBIE aBTOMAThl, KOTOPBIE JAOITYCKAIOT CIIEAYIOIIHE
s3BIKH. [locTapaliTech MAKCHMAaIbHO HCIIOIB30BaTh BO3ZMOXKHOCTH HeJleTepMHHH3MA!
a) MHOXKeCTBO Ierodek Hajg aindasutoM {0, 1, ..., 9}, mocmeaHss g pa KOTOPHIX
BCTPEYAETCS EIe TIe-TO B HUX;

132. [Toctpoiite HKA, pacrozHaromnye MHOXKECTBa IIETIOUEK, COIepsKallliie B KauyecTBe
TIOAIIENIOYEK CIEAYIOIIHE:
a) abc, abd 1 aacd. BxogHbIM andaBHTOM cuHTaTh {a, b, ¢, d}.

133. IToctpouTts €- HKA JqOImycKaroIiii 361K
a) L={w|w comepxmuT aBe moenoykn n3 Muoxkectsa {010, 0001, 1111}}

134. JIng cnexyromero e-HKA
— HalIUTE &-3aMbIKaHHE KaXIO0TrO U3 COCTOSHUIT;
—  BBIIMUIINTE BCE LIEMOYKH, JUITHHA KOTOPBIX He Oolee 3, JOITYCTUMBIE JaHHBIM aBTOMAaTOM;
— IpeoOpasyiTe JaHHBIM aBTOMaT B JIKA.



a)
£ a b c
—p || & {r} ta} {r}
g || v} q} {r} %)
ro| {q} {r} %) {r}

135. Iloctpoiite e-HKA, KOTOpBIE OIMYCKAOT CIEAYIOIHE SI3bIKH. J[JI YITPOINEHHS TIOCTPOEHHH
HCIIOJIB3YITE, TI0 BO3ZMOKHOCTH, E-TIEPEXOMBL:

a) MHOXECTBO BCEX IENOYEK, COCTOSIIMX H3 HYII HIIH HECKOJILKIIX CHMBOIJIOB d, ITOCITIC

KOTOPEIX CTOHT HYIIb HIIH HECKOJILKO CHMBOJIOB b, 1 Bciex 3a HUMH HYIIb HIIH HECKOJIbKO
CHMBOJIOB C.

136. Harmimmmre peryispHble BRIPaKeHUS I CIIEYIOMINX S3bIKOB;
a) MHOJKeCTBO Ierodek ¢ andaBUTOM {a, b, ¢}, cofepKaIix XoTI OBl OJMH CHMBOI a H
XOTS OBl OIHH CHMBOII b;

b) MHOMXKECTBO I[EMOYEK H3 HYIIEeH U €HHI[, B KOTOPHIX JAECATHII OT MPaBOro Kpas CHMBOI
paBeH 1;

C) MHOXKeCTBO IeITO4eK H3 HyTeit 1 eIIHHII, COJep KalliX He 0ojlee OHOI Iapsl
TIOCIIENOBATENbHBIX €I HHII.

137. Harmmmre peryispHble BRIPaKeHHS I CIIEYIOMINX S3bIKOB:

a) MHOKeCTBO BceX IIeMOYeK U3 HyJlei H eIHHHII, B KOTOPBIX KaKaas Iapa cMe’KHBIX HyJIei
HAXOJIHTCS Tepe]l Tapoil CMe)KHBIX €JIHHIT;

138. Harmmmre peryispHbIe BRIPaKeHUS AT CIIEYIOMINX S3bIKOB:
a) MHOXeCTBO BCEX IIEMOYEK U3 HyJeH U eIHHUIl, B KOTOPBIX HeT moxuenouku 101.

139. Ormimire OGBMHBIMH CIIOBAMH S3BIKH CIEAYIOINIX PETYIIIPHBIX BBIPaKeHHI:
a) (1 +&)(00*1)*0*.

140. Jlns KA npeAcTaBIeHHOTO ClIeAYIOIIEll TaOIHLEN ITEPEXOLOB
—  BBINUINUTE BCE PETYISIPHBIE BRIpakeHHs R;;;

—  BHINMINNTE BCE PeryIsapHble BrpaxkeHHs Rij'". [TocrapaiiTech MaKCHMAITLHO YIIPOCTHIE
STH BBHIPAKEHHS;

—  BBINMHIIHTE BCE PETYIIpHEIe BhipakeHns Rij®. [TocrapaiiTech MAKCHMAILHO YIIPOCTUT
5TH BRIPaKEHHUS;

— HalMIMHTES PETrYIIPHOS BEIPAKEHHE AJIA A3bIKa 3alaHHOTO aBTOMaATA.

|| 0 1

— (1 qz q1
42 3 q1
*q3 q3 q>



141. [IpeoGpaszyiite cuepyronuii JIKA B peryinsgpHoe BbIpakKeHHE, HCIIONb3YS TEXHHUKY
HCKITIOYEHHS COCTOSHHI U3 Pa3Jlena

a)
0 1
— #p s P
q p s
/ i q
: q /

142. TIocTpOUTH PETYISIPHOE BRIPaKeHHE IS IETTOUEK JOITYyCKaeMbIX aBTOMAaTOM

a)
0 1
A/B |A
*BIE |D
*C|D |E
D|C |A
E|A |C
b)
0 1 €
—{0 q1 q1, g4
q1 q1 qz, q3 q4
qz2 2. gs
*q3 qi ¢k}
q4 qo, s
gz

143. [IpeoGpasyiiTe cleayrolne peryIsipHbie BeipaxkeHsa B HKA ¢ e-nepexomamu;
a) 01%;
b) (0+ 10)*1*.

144. Jlokaxure WIM OIIPOBEPIHHUTE KaKIOE M3 CIEAYIOIMUX YTBEPKIECHHI I PETrYIISPHBIX
BBIPa/KEHIIL:
a) (R+ S)*=R*+ S%;
b) (RS + R)*R =R(SR + R)*.

145. Jlokaxure HEPETYIISIPHOCTD CIEMYIOIINX S3bIKOB
a) {0"10"|n>1};
b) {0"|n— cremens umcna 2};
¢) L={0%1"2°] a#b+c]}.

146. OrnpefienuTh Kakihe W3 TPEIIOKEHHBIX S3bIKOB HE SBILIOTCS PeryILIpHBIM. OTBET
00OCHOBATE.
a) Li={w|w=a"b"c*, m=k }
b) Lo={w|w=a"(bc)", m>1 }
¢) Li={w|w=(a™)"c* U (a,bb)™(bc)¥, k>0, m>5 }



147. IIpeacrasiieHa Tabmifa IepexoaoB HeKoToporo JIKA:
— COCTaBbTe TaOIHIy Pa3MHYHMOCTH JUISI 3TOTO aBTOMAaTa;
— IIOCTPOHTE 3KBUBaTIEHTHHINH J[KA ¢ MHHMMAaIILHBIM YHCIIOM COCTOSHHIL.

a)
0 ;i
—A4 B A
B A i
C D E
*D D A
E D F
F G E
G F G
H G D
b)
0 1
—-A |E C
B|E D
C|E |B
D|E C
*E | B G
*FF|IA | D
*G|A |B

148. [Toctpouts KC-rpaMMaTHKH IS CIIEAYIOIIHX S3bIKOB;
a) MHOKecTBO {0"1" | n > 1} BceX IIemoYeK U3 OJHOro U Gonee CHMBOIOB (), 3a KOTOPBIMIH
CIIEIYIOT CHMBOJIBI | B TaKOM K& KOJIHMYeCTBE;
b) MHOXecTBO BCceX IIeMoYeK, Y KOTOPBIX CHMBOJIOB () BIBOE OOJIbINE, YeM CHMBOIIOB 1.

149. Cnemyromias rpaMMaTHKa TTIOPOKIAET S3BIK PETYILIPHOTO BhipakeHHI 0*1(0 + 1)*.

S— AIB
A—0A|e
B—0B|IB]|¢
SanmmnuTe 1eBoe H IIPABOE MOPOXKIEHHS CIEAYIOINX I[ETI0YeK:

a) 00101;

b) 1001;

c) 00011.

150. IMoctponts KC-rpaMMaTHKY 718 cllegyrommnero smseika: 07192 U 0"1™0%, k<m+n

151. ITpeamonoxum, uro MIl-asromar P = ({q, p}, {0, 1}, {Zo, X}, 8, q, Zo, {p}) mmeer
CTIEMYIOIIYIO (PYHKI[HEO TTEPEXO/IOB.
8(q, 0, Zo) = {(q, XZo)}.
6(q, 0, X) = {(q, XX)}.
6(q, 1, X) = {(q, X)}.
0(q, & X) = {(p, )}.
8(p. & X) = {(p, £)}.
6(p, 1, X) = {(p, XX)}.
o(p, 1, Zo) = {(p, &)}.



[IpuBennTe Bce KOHMUTYpAIMH, JOCTIDKHMEIE I3 HayanbHoro MO (q, w, Zp), ECITH BXOIHBIM
CJIOBOM W SIBJISIETCSL:
a) 01.

152. IToctpoiite MII-aBTOMATHI, AOITYCKAIONIHE CIEAYIOIHE S3bIKH. MOXKHO HCIIOIb30BaTh
JIOMyCKaHHE KaK IO 3aKITIOUYHUTENILHOMY COCTOSHHIO, TaK H IO ITyCTOMY MarasHHy — 4YTO
yaoOHee:

a) {0 1% |n=1};

b) MHOXECTBO BCeX I[ETMOYEK H3 CHMBOJIOB a H b, KOTOpbIe He HMEIOT BHJIa WW, T.€. HE
SIBJISFOT CSI TIOBTOPEHHMSIMH HUKAK Off I[ETTOYKH;

c) {a'blc®|k=4i+2j, i>0, j>0}.

153. IlpeoGpasyliTe rpaMMaTHKY
S—0S1|A
A—1A0|S|e
B MII-aBTOMAT, JOITYCKAIOIIHIT TOT K€ S3BIK ITO ITyCTOMY Mara3uHy.

154. Tlpeobpasyiite MII-aBTomat P = ({p., q}, {0, 1}, {X, Zo}, 0, q, Zo) B KC-rpammaTHKy, Ijie 0
3aJlaHa CIIeIyIOIIM 00Pa30oM.
3(q. 1, Zo) = {(q, XZo)}.
6(q, 1, X) = {(q, XX)}.
6(q, 0, X) = {(p, X) }.
5(q, & X) = {(q, &)}.
5(p, 1, X) = {(p, &)}.
o(p. 0, Zo) = {(q, Zo)}.

155. Ilo 3aganHOMy MII-aBrOoMaty moctpoiite KC-rpammaTuky

156. Hioxe nmpuseneHsl KC-s3p1ku. [TocTpoiiTe it Kax1oro u3 HUX MII-aBromar, oIy CKaroIHi
3TOT SI3BIK IO ITyCTOMY MarasuHy. [IpH KemaHHH MOYKHO CHavasa mocTponuTh KC-rpammaTiky
JUISI 3TOTO SI3bIKA, a 3aTeM IpeobpazoBarh ee B MII-aBTOMar.

a) {a"b™c*™™|n>0,m>0]}.

157. IlpuBeanTe rpaMMaTHKY K HOpMAIbHOH hopme XOMCKOTo

a) b)
S — AB|CA S — ASB | ¢
A—a A —aAS|a
B — BC | AB B — SbS | A |bb
C—aB|b

158. [TokakuTe, YTO KaKABIH M3 CIEIYIONHNX S3bIKOB HE KOHTEKCTHO-CBOOOHBII.
a) {ablc®|i<j<k};



b) {wwRkw | W — Ilerouka 3 HyIeil 1 e[IHHIL }, T.e. MHOXKECTBO IIETIOYeK, COCTOSIINX H3
IIETIOYKH W, 3a KOTOPOH 3aITHCaHbI ee 0OpallleHHe H OHa XKe ellle pa3, HallpHMep
001100001.

159. OrpefienuTs Kakue 13 MPeIoKeHHBIX A3bIKOB He SBILTIOTCA KC-sa3p1K0M. OTBET 000CHOBATS.
a) Li={w|w=a"b"c"d*, m=s, s>2n }
b) Lo={w | w=(ab)™(bcc)" U (a)"b"c*d*, m=2n, s<k+n }
¢) La={w]|w=(a")’c* U (bb,a™)"(b’c)¥, k>0, m>5 }

Tunosble 3aJaHHS LISl CAMOCTOAT eJIbHOM PadOTHI
1. Ilycts P, Q 1 R - OIpe/leTIeHHbIE CIEYIOMNM 00pa30M BhICKa3hIBAHIS:
P: A ymuparo or xKaxIbl.
Q: Moii cTakaH ITyCT.
R: Ceityac TpH Yaca.
3armnmre KaxJ0e U3 CIIeIYIOIIX BRICKa3bIBAHHI KaK JIOTHYECKOE BRIpaKeHHE, BKITFOYAIOIIee P,
QuR.
a) Celyac TpH yaca, a 1 YMHPAIO OT KaKJ[bI.
b) Ecmu ceituac TpHu 4yaca, TO I YMHPAIO OT KaKIIbl.
¢) Ecmu g ymuparo or axJasl, TO MOl CTaKaH ITyCT.

2. OO0o3Ha4YMM Yepe3 X CIOBO «KOIKa», a yepe3 P(X) Ipeaukar «y X €CTh YChI». SaIlHIIHTE
Ka’KJIoe U3 BhICKA3BIBAHHI B CHMBOJILHOI (popMe:
¢) He OBIBaeT KOIIEK C yCaMI.

3. Kakue n3 clueqyrommx IIpeIoKeH I SBILTOTCS MpeanKaTaMi? Kakie H3 HUX TOKIECTBEHHO

HCTHHHBI, TOXKIECTBEHHO JI0KHDBI, BBIITOIHHMEI?

a) x*+x+1:xeR

b) x*+y’=0; x,yeR

c) x>+ y2 >0; x,yeR

d) x<y;x,yeR

e) Jlna Beskoro x € R Haiiziercsa ye R Takoii, uro x =y + 1.

fH x?+y*<-2; x,yeR

4. H300pa3nuTh HA KOOPAMHATHOH IDIOCKOCTH O0JTACTH HCTHHHOCTH IIPEIHKATOB
a) (x<y) v (Ix|<
b) (>2)A(yzD)A((x<-D)v(y<-2))

5. BeimemiTh cBOOOMHBIE MTEPEMEHHBIE CIEAYTOIIIX ITPEIHKATOB.
a) (x<y;xyeR)—>3z(x<z) A(z<y);zeR)
b) Vy ((y>0; yeR) = Jz(x = yz; x,zeR))

6. CrpaBeJIMBHI M CIEAYIOIHE YTBEP/KIEHHUS?
a) IxP(xy) = vxP(xy)
b) VxVy P(x,y,z) = Vy Vx P(x,y.z)
¢) Ix(P(xy) v Q(x,y)) E3xP(x,y) v IxQ(X,y)
d) Vx(P(x,z) v Q(y,z)) EVxP(x,z) v Q(y,z)
e) Ix(P(x,2) AQ(y,z)) =3xP(x,2) A Q(y,2z)
f) IxVyP(x,y,z) > Vy Ix P(x,y,z) =1

7. Jlokasarh, YTO CYILNECTBYIOT IMpeauKarhl Q, P Takue, yTo:



10.

11,

12.

13.

14.

15.

16.

17.

18.

a) 3Ix (P(x) A Q(x)) # Ix P(x) A Ix Q(x)

Kakwne u3 gpopmyn TOXAeCTBEHHO HCTHHHEI?

a) Vx (P(x) = Q(x)) = (Ax P(x) = Ix Q(x))
b) Ix (P(x) = Q(x)) = (Vx P(x) = Vx Q(x))
¢) dx (P(x) = Q(x)) = (@x P(x) — Ix Q(x))

[ToyyuTs 1M.H.¢). IIpeKaTHO (POPMYIIEI
a) (IxVyP(x,y)vIxQ(x)) — dyVzR(y, z)

b) (3xVzP(x,z) - VyvzQ(y,z))&IyIzR(y, z)

HpFLMI)IM PaCCYRKACHHCM JOKaKHTC HCTHHHOCTE BhICKa3bIBaHHA:
N H m — YeTHbIEe YHCIIa => N + M — YHCIIO YeTHOE.

Jaitte oOpaTHOe JI0Ka3aTelbCTBO BhICKA3HIBAHHU
n? — YeTHOE YHCIIO => N — YETHOE.

MeTomoM «OT IPOTHBHOIO» JOKAKHTE, UTO
n+ m— HeYeTHOe YHCIIO => OIHO M3 ClTaraeMbIX SBIISETCSA YeTHBIM, a IPyroe —
HEYETHBIM.

MeTomoM MaTeMaTHYECK O HHIAYKI[HH JOKAKHTE:
a) 1+5+4+9+...+(4n-3)=n(2n— 1) 11 BcexX HaTypPaIbHBIX YHCET N

b) 12422 +...40° =§ n(n + 1)(2n+1) 1715 BeceX HATypPaIbHBIX YHCET n

¢) Umcno n’-n memircsd Ha 3 IIpH BCeX HATYPabHBIX 3HAUEHHIX YHCIIA N
d) 1#1!+2%2!1+. +n*n! =(n+1)!-1 119 BcexX HaTypalbHBIX YHCEI N.

[TocnenoBaTembHOCTh IENBIX YHCEN X1, X2, ..., Xn OIpelelieHa PeKYPPEeHTHOH (opMyIoii:
X1 = 1 U Xe=xi/(xx+2), mpu k>1. JlokakuTe IO MHIYKI[HH, YTO HMeeT MecTo (opMyna:
xn=1/(2"-1) g Bcex n>1.

[TocnemoBaTeMbHOCTh LEIBIX YHCEN Xi, X2, ..., Xn OIpeJelieHa pPeKyppeHTHOH (opMymIoii:
X1 = 1, x2=2 U Xi1=2xXk -Xi-1, Opu k>1. Haiigure obrmyro GopMyny IS X, H JOKaXKHTE ee
HCTHHHOCTh HHAYKTHBHBIM METOJIOM.

Iycrs U=(1,2,3,4}, A=(1, 3,4}, B=(2, 3}, C={1, 4). Haitrn:
a) AnB c) AnNBNC e) An(BUC)
b) (B\A)UC d) (AUC\(ANB) f) ANBNC

C nomomnipio AHarpaMM Oiliepa — BeHHa BBISICHHUTD, KaKHe H3 CIIEIYIOIIX JHCTPHOYTHBHBIX
3aKOHOB CITPAaBEAJINBEI IS IIFOOBIX MHOKeCTB A.B.C:

a) A\(BNC)=(A\B)n(A\C) d AuUBNnC=(AuB)n(AuC()
b) AABuUC)=(AAB)U(AAC) e) AuB\O)=(AuB)\(AUC)
c) AABNC=(AAB)n(AAC) ) An(B\C)=AnB\ANnC

H3sBectHO, yTO0 B < A ¢ C, ae A u a¢ B. Kakue U3 cleQyrolix YTBEPKIEHUH BEPHBI:
a) ag C c) ae A\B e) {ajc A\C g) {ajcAnBuUO)

b) ae C d) ae B\A f) {ajJcAAC h) {ajc BN (C\A)



19. I[OKEB&TB TOXKACCTBO C HCITOIIb30BAHHEM JIOTHKH ITPEIHKATOB

a) An(AUB)=A h) AA(AAB)=B
b) AUANB=AUB i) A\B=AA(AnB)

) An(AUB=ANB ) A BE(aA B AGER

d) A\(A\B)=ANnB k) AAB=AAB=AABAU

e) A\AANB=A\B ) AAB=AnBUBANA

f) AnB\A)=Q m) AAB=AAB=ANBUAUB

g AU(BVA)=AUB n) AUANB=AAANB=BAANB

0) (A\B)\C=A\O\B\C)=A\(Bu )

p) A\(B\O)=(A\B)UANC=(A\B)U(A\C)

qQ AuB)\C=A\CO)u(B\CO)

rn AuUBuUC=A\C)uB\O)

s) AA\BNnC=(A\B)u(A\C)=AnBnNnCAA

t) AnB\CO)=AnB\C=ANnBNnCAANB

u ANnBAAABNCAC)=(AnNnBABNC)AAACQ)

20. BrisacHuTe, KaKHe U3 CIEeAYIOIHUX PaBEHCTB CIIpaBe MBI I JIFOOBIX MHOKeCTB A, B, C, D:
a) (ANB)A(CAD)=(AAC)N(BAD)
b) (AUB)A(CUD)=(AAC)U (BAD)
¢) (A\B)AC=(AAC)\(BAC)
d) (AABNC)ABACA(AAB))=B
e) AAB=(AAC)A(BAC)
f) (AABAC)ABACAANB~C=A~B~C
g) (AABNANB)U(AACNANC)=ANBAC
h) (AnBAANB)A(CAC)=A4
i) AA ARBAC=(A AB~C) A (BACAANBANC)
j) AUBNC=(AABNC)AANBANC
k) An(BAU)N(CAU)=(A\B) N (A\C)
) AARBACUANC nB=AnBNCAA~C nB
m) ANBACAA=(AAB)\AnB)u(A\C)
n (ANBNCAANB)A(AAC)=(ANnB NnC)AC
0) (A\B)\C= (A~ BACAAAA
pp AUBNC=ANBNC AA~B~C)AANBANC
Q) AnCUBNC=ANBNCABnC
) (AAB)A(CAU)=(AAB)AC
s) (ANCAB)ABA(ANCAC)=C
t) (CABN\(CAB)UAAC)\(CNA)=Cn A~B
u) BAA~BAC=(BAA~C)A(ARCAANBANQC)
v) CAANBANC=(CAB)\(CnB)U(C\A)
w) AUBNC=(A "nBNCAANBAC)AANBANC

21. U3BectHO, uTo AC B  C, A #0,C #&. SIBnsgeTcs TH MHOKECTBO ITyCTHIM?
a) Cn(B\A);
b) AuB\O)

22. Ympoctute BelpaxeHnue, eciun C=U, D=0
a) (AUB)N (CuD);



b) A BNCUBNCAND;

23. Yrpoctute BelpakeHne, ecii Ac B u Cc D

a) AN BnCn D
b) A BnCA D

24. Penmth ypaBHEHHE, HaliTH HEOOXOIMbIE H JOCTaTOYHbIE YCIOBHS, TIPH KOTOPBIX YpaBHEHHE

HMEET PCIIICHIIE.

1) ANB\X)AANB=(AUB)NX
2) AABn X=X

3) (AUBNX)AB=U
4) AnXAB=AB

5) AABAn X=AUB
6) AUX=BUANX
7) BAX\A=BnNnXAA
8) (AAX)AX=ANB
9) BuX=X\B)UA
10)(A\X)UB=BAX
1H)ANX AB=B\X
12) BAX=AABUX)
13) A\X=BnX\A

14) (AUX)AB=A\B
15 ANBNXAANB =(AUB )\ X
16)(AnXUB)AA=U
17)BAANX=BUA
IHANBNX=ANnXAB
199 BNXAA=BNnX\A
200AU X=(X\A)UB
2DBAXAA=A\X
22)BX=(X\B)UA
23) AUBN X=AAX
24) BUX)AA=B X
25)AABn X=AuUX
2600 BUANX=BAX

25. Penmrhs cHcTeMy ypaBHeHHI. HaliTH HeOOXOAMMBIE H JOCTATOYHBIE YCIIOBHS, IIPH KOTOPBIX

CHCTEMA HMEET PELIEHHE.,
AnX =C
1) ’

BNnX=C
BNX UANX= A
AnX B
BnX C

3){mux3n@uX)_cux
BNXUC=ANX

BNXUCNX=A
BAX=C
AAX=B

ANX =B
10)! BNnX =C

cnX = AUB
11) {AnXuBnX:C
AT
N
UX=5bn
13) {AHXKC§XB
N —=
14 gt
) {%2§ CnX=Anc
12) {BQE:A
16) {A\fo\c
U =
12 {BAX:E
18) {AUE:BnX
BNnX=CuUX

19){Anz(:CuX
CNX=BAX

26. [Iycts M2, M3, M5 0603Ha4aroT ITOAMHOKeCTBa YHHBepCcyMa N, COCTOSIIHE COOTBETCTBEHHO
H3 BCEX YHCEeN, KpaTHBIX 2, 3, 5. C IIOMOIIBIO OIepariiil HajJi MHOKECTBAMHI BBIPa3UTh YEPe3

HHX MHOKECTBa BCEX UHCEIT:
a) B3aHMHO ITPOCTHIX ¢ 30



27.

28.

29.

30

3l

32

X3

b) memsmmxcs Ha 10. Ho He gemdampxcsa Ha 3

[Iycts R — oTHoIeHne Ha MHOXecTBe {1, 2, 3, 4}, onpefenseMoe yclloBHeEM: u R v Torja u
TOJIBKO TOTZa, KOT/la U + 2v — HedeTHoe unclno. [IpeacraBpTe R KaXKIpiM U3 CII0c000B:

a) KaK MHOKECTBO YIIOPSAOYEHHBIX ITap

b) B rpadmyeckoit popme

C) B BHJIe MATPHIIBI.

Omnpenennre, KakHe H3 CIeAYIONMX OTHONMIEHHIT Ha MHOXeCTBe JIOJieil pedieKCHBHEI,
CHMMETPHYHBI WIH TPaH3HUTHBHEI:

a) «..CTaplle WIH MIaJIe, YeM...»

b) «...He BBIIIE, UEM..,».

OmnpenenuTe, KaKHe M3 MPHBeJeHHBIX HIDKe OTHOIIEHHI Ha Z SBITIOTCS pedIeKCHBHBIMI,
CHMMETPHYHBIMH, a KaKHe TPaH3HTHBHBIMHI ?

a) «X+Yy— YETHOE YHCIIO»

b) «Xy — HEUYeTHOE UHCIIO»

. Kaxumi cBoficTBaMH XapaKTepH3YIOTCS CIeAYIOlHe oTHoIeHna Ha A= {1, 2, 3, ..., 9}?

a) Ri={(a.b)|a-b— yernoe}
b) R2={{a,b)|a+b—uerHOe}
¢) Rz={(a,b)|a— gemurens (a+b),a#1}.

KakiMH cBOIiCTBAMH OOTIAJAal0T CIEAYIOIIE OTHOIIEHH Ha MHOKECTBE HATYPAIbHBIX YHCET?
a) Rz = {(m, n) | m gemurcs Ha m}: d) Re={(m, n)] m<n + 1}
b) R3~ {(m,n)|m - n gemrcs Ha 2} e) Ry={(m,n)|m<n+2}.
¢) R4={(m,n)| m-n=2}

OmnpenennTe, KAKHMH CBOHCTBAMH O0IaZaroT CIIeAYIOIIHE OTHOIIEHNS HA MHOXKecTBe N
a) aRb < B a ecTp Hudpa, KoTOpas MOBTOPsIeTCI B b
b) aRb < kaxngasmdpa B a HMeeTcI B b

OrpeienuTe, KaKHMH CBOHCTBAMH OOIIaIar0T CJIEYIOINHE OTHOIIEHHS Ha MHOKecTBe {1, 2, 3,
4,5}:

a) Ri={(a,b)|]a-bl=1}

b) R:={(a, b)|0<a-b<3}

¢) Ri={(a,b)|a+b - ueTHOe umHCIIO}

d) Ra=({(a,b)|a>b?}

e) Rs={(a,b)| HOJ/I(a, b)=1}

[TpencrapbTe rpadHuecku OTHOMEHUS: Ri M R2, R1 U Ry, R', Rs 0 R4, R40R5, R5s\ R

34.

30.

JlokazaTh, YTO CIIEAYIOI[HE OTHOINEHHS SIBIBIEOTCS SKBHBAaIEHTHOCTSMH. HalTH KiIacchl
5KBHBAJIEHTHOCTH H HHJAEKC pa30HeHHs. Y CTaHOBHTh B3aHMHO OJHO3HAYHOE COOTBETCTBHE
MeX Iy (paKTOp-MHOKECTBOM H YKa3aHHBIM MHOKECTBOM.

a) Ra={(x,y)|x,yeR, x> =y? }, R\IR2=R", R"=[0, o)

b) R3={(x.y)|x.ye R, x-y eZ }, R\R3=[0, 1)

¢) Rs={(x,y)|x,y€R,sinx =siny }, R\Rs=[- 7/2; /2].

ITycts A - MHOXeCTBO BceX IPSMBIX Ha IDIOCKOCTH. SIBIISFOTCS T SKBHBAJIEHTHOCTSIMH
CIIEAYIOIIIE OTHOIIIEHHUS:

a) OTHOIIEHHE MTapaJJIENIBHOCTH JBYX ITPSIMBIX;

b) OTHOIIEHNE MEPIIEHIUKYITSIPHOCTH ABYX ITPSIMBIX ?



36. BeusicHuTe, Kakue U3 CIeAYIOIMX ITepeYHCIeHHBIX OTHOIIEHHH Ha MHOkecTBe {0, 1, ..., 9}
SBIIIFOTCS OTHOLIEHHSMI SKBHBAJIEeHTHOCTH. HafiguTe KiIacchl SKBHBAIIEHTHOCTH.
a) Rz ={(a, b)|a’=b’ (mod 10)}
b) Rs={(a,b)|a*b =0 (mod 2)}
¢) Rs={(a,b)|[]2*-2"|< 16}

37. Onpefienure, Kakke M3 CIEAYIOIMX OTHOIIEHMH Ha 7’ SBITIOTCS  OTHOINEHHSIMI
SKBHBAJIEHTHOCTH. HalTHTe KT1acChl SKBHBAIIEHTHOCTH.

a) (X1, YDR(x2,y2) @ xi=xoHIH Y| = Y2
b) XL,yDR (X, y2) & xi+y=x2+y2
¢) XLyDR (X2, y2) & xi+y=%x2+Yy1

38.Kakne W3 OTHOIIEHMII, IIPEACTABIICHHBIX  JHar'paMMaMH, ABJCIHOTCA  OTHOIICHILAMI
5KBHBAJICHTHOCTH?

Q=) Q=

39. Onpenenure, KaKHUMH CBOIiCTBaMH OOTAJarOT CIEAVIOINHE OTHONIEHHS Ha MHOKECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaliTu TpaH3UTHBHOE 3aMbIKaHHE R+.
a) aRb & 3a<5b
b) aRb & |a-2b|<5

40. Ect oTHOIIEHHE SBIISIETCA OTHOINEHHEM AKBHBAIEHTHOCTH, TO HANTH HMHIEKC pa3OHeHHs
MHOKecTBa Z°
a)  (x1,yDR(X2,y2) <PazHOCTh MAKCHMAIILHOMH IM(PhI X| H MUHHMAIIBHOI IH(PHL y| PaBHa
Pa3sHOCTH MAKCHMATbHOM IH(PHI X2 H MHHUMAIIBHOMH IH(PHI Y2
b) (x1,y1)R(x2,y2) < IpoH3BeleHHe MIHHMAIbHON IMQPH X| H MAaKCHMAaIbHOI ITHQPHI Y|
PaBHa Pa3HOCTH L (P MHHHMAILHOI X2 H MaKCHMATIBHOI IIHQPHI Y2



41.

42.

Ha mmoxectBe N\{1} BBeZieHO OTHOIIEHHEe S = {(m, n) | m AemiTcs Ha n}. JlokasaTh, 4ToO S-
OTHOIIEHHE YaCTHYHOI O, HO HE JINHEITHOTO TTOPSIIKa.

Ha mmoxectee M = (O, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBeJleHO OTHOIIEeHHe R cTpororo
BKITFOUEHHS:
R={X,Y)|X,.Ye M, XcY).

IlokazaTh, 4TO R - OTHOIIIEHHE YaCTHYHOIO, HO HE THHEHHOT O TIOpAAKaA.

43.

45.

46.

47.

48.

49.

50.

3l

32,

33

54.

OrnpeienuTs KaKiuMH CBOcTBaMH 00naaror oToopaxeHu f, g: R—R. HaliTi 1x KOMITO3HIHH
fo g go fuonperenHTs HX CBOHCTBA.

5. x=0 (In|x]. x=0;
B) f(.r_‘1==| | glx)=- | |
|L x=0 | L x=0
= - S A
5 fe=d® e ®2E ] 2
| x, x<1 4-x, x22

. CKOIIBKO pa3HYHBIX JeCATH3HAYHBIX YHCET MOKHO HaIlHCcaTh, HCoIb3ysa mdpst 0, 1, 2, 3, 47

CKOIBKHMH cIIOcO0aMH MOKHO BBIﬁpaTB TPH Pa3IHYHBIX KPACKH H3 HMCHOIITHXCA ceMu?

Bo B3Boze 3 cepxkanTta H 36 comjgar. CKOIBKO CYIIECTBYET CITOCOOOB BBIZIETIEHHS OJHOTO
CeprkaHTa M TPeX COIIAT JUIS IaTpyTHPOBAHUS

B spurensHoM 3ame 200 MecT. CKOIBKHMH CIIOCOOaMH MOTYT 3aHSTh MecTa B HeM 200
sputeneii; 100 3puremneii?

Kpokonu mMeer 68 3y60B. J[okazaTh, 4To cpefn 16'® KpOKOMMIOB MOIYT OKa3aThCs JBa C
OJTHHM H TeM ke HabopoM 3yO0B.

CKOIBKHUMH cIToco0aMH 13 TPYIIIEI B 20 YeTTOBeK MOKHO C(OPMHpPOBATH TPH KOAIMIMH I10 4
YeJIoBeKa H OJTHY KOATHIIHIO H3 § YeloBeK?

CKOIBKHMH CITocOo0aMH MOKHO Pa3AelINTh KOJIOAY U3 36 KapT ITOIOJaM TaK, YTOOBI B KAk 0i
Iayke OBLIO ITO JBa Ty3a?

CKOIBKHMH cITOCOGaMH KOTTORY 13 36 KapT MOKHO Pa3JIeUTh Ha TPH PABHBIE YACTH TaK, UTOOBI
B KaK[Oi OBLIIO POBHO TPH KapThl OMHOM MacCTH «KPeCTH» !

CKONMBKUMH cIToco0aMH KOIOAY H3 36 KapT MOKHO pa3elliTh Ha YeThIpe PaBHbIE YacTH Tak,
YTOOBI Ka)kIasi coJieprKalia 1o OTHOMY TY3Y; IO OHOMY TY3Y U OJJHOMY KOpPOJ0?

CKOINBKO CIIOB JUTHHBI N B (| —OYKBEHHOM ali(aBHTE, B KOTOPBIX JTFOOBIE JIBE COCEIHHE OYKBHI
Pa3IIHYHbI?

KaxmM qrcioM crmocoG0B MOKHO Ha ITIaXMaTHOH JTOCKe TIOMECTHTE YepPHOTO H Georo Koponeit
Tak, YTOOBI OHH He aTaKOBAIH APYT Apyra’?



o

56.

57.

58.

S

61.

62.

63.

65.

67.

CKOIIBKHMH CIIOCOOaMH MOKHO PaCCTaBHTh BOCEMb I1ajleil Ha OOBIYHOM ITaXMaTHOM JTOCKE TaK,
yTOOBI OHH HE YIPOXAIM JAPYT APYTY, T.€. UTOOBl HHKAaKHe JBe H3 HUX He CTOSUIM Ha OJHOIT
BEPTHKAIN WIH TOPH30HTAIIH ?

CKOIBKO HMeEeTCSI BAPHAHTOB BEIOOPa TPeX IPH3EPOB CPelH N YYACTHHKOB KOHKYpCa
a) C yKazaHHEM 3aHHMaeMbIX HMH MECT?
b) 0e3 ykazaHHSI MeCT?

W3 xomompl, copepkamiedn 52 KapTel, BRIHYIHM 10 xapr. CKOIBKHMH CIIOCOOAMH
3TO MOYKHO CienaTh? B CKONMBKHX CITy4asX CpeJH STHX KapT OKaKeTCs:

a) XOTs OBl OIHH TY3;

b) POBHO OJMH TY3;

C) POBHO 4YETHIPE Ty3a;

d) He MeHee IBYX TY30B.

ABTOMOOIIBHBIE HOMepPa JJAHHOTO PerHoHa cocToAT u3 TpeX Imdp (Bcero 10 mudp) u Tpex
Ooyke andarura /A, B, C, D, E, 4, K, M, O, P, T, X, Y}. CKONbKO aBTOMOOHIIEHl MOKeT ObITh
3aHyMEPOBAHO Pa3THYHBIMH HOMEPaMH ?

Hapo nocmatek 15 muceM. CKOIBKHMH cIIocoOaMH 3TO MOKHO CIelaTh, eCIH I JOCTaBKH
nmeeTcs 4 Kypbepa?

. CKOBKHMH cIToco0aMH MOKHO KYITHTB 10 TIO3APABHTCIIbHBIX OTKPBITOK, €CIIH B ITPOHAXKE

HMCIOTCA OTKPBITKH CEMH BHIOB?

CKOIBKO Pa3IHYHBIX MTEPECTAaHOBOK 00pa3yeTCsl U3 CIEAYOIIX CIIOB:
a) 3e0pa; 0) OapabaH; B) BOJOPO; I') abpakaaadpa?

CKOIBKHMH cTIoco0aMH 15 pa3IMyHbIX MOHET MOKHO Pa3iIOKHUTh IT0 JIBYM (TPEM) Pa3IHIHBIM
KapMaHaM TaK, YTOOBI HH OJ[HH H3 KAPMAHOB HE OKA3alICs ITyCThIM?

CKONMBKHMH CTI0CO0aMH MOYXHO pas3feiTh 10 pasiMyHbIX IMOAAPKOB CPelU ITITH JeTel Tak,
YTOOHBI Y KaKA0T0 ObUI XOTS OBl OAMH ITOAAPOK?

. CxonpxuMu crioco0amu 10 ofHHAKOBBIX MOHET MOKHO Pa3IIOKHTh IO IBYM (TPEM) KapMaHaM

TaK, YTOOBI HU OJIHH U3 KapMaHOB He OBLII ITyCThIM?

CKOIBKHUMH cIoco0aMH 15 pasHBIX KOH(ET MOKHO pa3felIHTh CpelH TpeX MAalb4YHKOB Tak,
YTOOH Y KaKI0ro ObliTa XOTs ObI OHA KOH(eTa?

. AndaBHT 4 COCTOUT U3 ABYX CHMBOJIOB. CKOIBKO CYIECTBYET PA3MHUHbIX CIOB andaBHTa A4,

JUIMHBI KOTOPBIX He TIPEBOCXOIAT 57

CKOIBKHMH CITOCO0aMH KOTOAY H3 52 KapT MOKHO IMPOH3BOJILHO Pa30HTh Ha YETHIPE YaCTH
TaK, YTOOBI B Ka/KIOH YaCTH COAEPKAICI OJUH TYy3?

. CKOnmpKuMH crtoco0amMu 13 52 KapT MOYKHO IIPOM3BONIBHO BRIHYTH 7 KapT TakK, YTOOBI CPeIH HUX

OB KapThl JIBYX (Tpex) MacTeii?

. CKOIBKHMH cIToco0aMH MOKHO COCTaBHTh Pa3mMYHBIC HaGOPBI ns3 12 IIPEAMET OB, COJICPKAIIIEC

(bromacTepsl, KapaHIaI 0 PydKu?
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80.
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82.

CxonpxkuMH criocodamMu Bee 10 pasmuHbBIX Ba3 MOKHO paccTaBUTh Ha 7 cTollax? CKOIMbKHMH
crrocobamu 10 pa3IHYHBIX Ba3 110 OHONH MOKHO paccTaBUTh Ha 10 cromax?

CkonbKo c1oB AHHEL 20 B aHTITHIICKOM aiaBHTe (Bcero 26 OYKB) MOKHO COCTaBHTH, eCIH 3
OYKBHI ITOBTOPSIOTCA IO 2 pasa, 1 OykBa IOBTOpseTCS 3 pasa, a OcTallbHble OYKBBI Pa3IMYHBIE.

CKOIIBKO CIIOc000B pa3iaTth 35 MOPYUYEHH Cpelu 6 KypPhEPOB, TaK YTOOHI:
d) KaXKIpIH IOTYYIII XOTS ObI OJHO IIOPYYEHHE
€) KaKJIbIi ITOITyYHII IIPOM3BONIBHOE YHCIIO ITOPYYeHHIT

Kakora BEPOATHOCTDL YTaJlaTh IICCTh HOMEPOB H3 TPHAITATH ITIECTH B HI'PC <<C]'[0pTJIOT0>>?

CKonmpKO pa3 B JECATHYHOH 3aIllHCH BCEX HATypPalIbHBIX YHCel, MeHpImx 107,
BcTpevaetcs mpdpa 9? [udpa 0?

Ckompko genureneii y uncma 20487 23107 28807 CKOIbKO JENHTENEH HMEET YHCIIO
pi* L p . e pi,..., ps —pa3mMUHEBIE IPOCTBIE YHCTA, ki,...,ks — LIETIbIe HEOTPHIATEIBHEIE ?

CKOIIBKO MaTpPHUI[ C /1 CTPOKAMH H 7 CTOJIOIaMH MOKHO COCTaBHTh M3 3eMeHTOB O 1 1 ?

CKOIBKO HMeeTCS MATH3HAYHBIX JeCITHYHBIX YHCEN, Y KOTOPIX
a) BCe IH(PHI pa3THIHEL;
b) ecTh OJIHAKOBHIE IH(PHL;
¢) Bce IH(PHI pa3THYHbL, TIPHYEM TTOCTTEAHA - He (;
d) Bce IH(PHI pa3THYHEL, TIPHYEM TTepBasd - He 9, a mocieaHas - He 0;
€) JBe IEPBBIX IMH(PHI PA3ITHYHEL, a JBE MOCIEIHIX —OIHHAKOBHI;
f) cymma rudp yeTHa ?

KakimM 4ymciaoM cIoco00B MOKHO Pa3sMECTHTh /1 Pa3IHYHBIX ITPEMETOB IO k Pa3IMIHBIM
siukaM? CKOIbKO TaKHX Pa3MeMIeH I, eCITH B KaKIBIH SIHK YKIagbIBacTCs He 00ee OHOTO
npeaMera’?

Ha nmockoct PAcCIIOIIOKEHEI i1 TOUCK, HHKAKHE TPH H3 KOTOPBIX HE JICKAT Ha OJTHOH HPHLIOIUI
CKOJIBKO CYIIECTBYCT TPEYT'OJIIbHHKOB C BEPIIMHAMH B JJAHHBIX TOYKax?

Ha ofHOIT 13 ABYX MapalIeIbHBIX MPSMBIX 3a()HKCHPOBAHO 1 TOYEK, a Ha JPYTOI - m TOUEK.
CKONBKO HMeEeTCS TPEYTOMLHIUKOB (YeThIPEXYTOIbHHKOB) C BEPIIHHAMH B JAHHBIX TOYKaX?

Wmeerca xomozma W3 4n KapT 4YeThIpeX MaAcTeH, 10 n  KapT KakIOH MAacTH,
3aHYMEPOBAaHHBIX 4Hciaamu 1,2,....n. KakuM 4YHCIOM CIIOCOOOB MOKHO BBIOparh IISITh
KapT TaK, YTOOBI CPeIH HHX OKa3aJINCh:

a) TIATh KapT OMHOH MACTH C IOCTIEJOBATEIbHBIMH HOMEPAMI;

b) dYeThIpe KapThl C OAHMHAKOBBIMH HOMEPAMH;

C) TPH KapThl C OJHHM HOMEPOM H JIBE KapThI C APYTHM;

d) IIITh KapT OAHOI MACTH;

€) TIIATh KapT C IOCTeA0BaTe IbHBIMH HOMEPAMH

f) TpH KapThI ¢ OHHAKOBBIMH HOMEpPaMH

g) JABe KapThl C OAMHAKOBBIMH, OCTAIBHEIE C PA3HBIMH HOMEPAMH.

Kakim urcinoM crmocofoB MOKHO PacpelelnTh 1 OJHHAKOBBIX MOHET MEXIY k JIHIIaMH Tak,
YTO Ka)KJ[bIH ITOITyYaeT
a) He Oolee OJHON MOHETHI;
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b) He MeHee OIHOI MOHETEHI?

CKOIIBKO AMaroHalel y BBITYKIIOTO 1 -yroidbHHKa? HalauTe Yiciio TOYEK TePeceuyeH s 3THX
JaroHaneil (He cuMTasl BEPIIHH ), €CIIH H3BECTHO, YTO B KaXKAOH H3 3THX TOYEK IEPECEKAIOTCS
TOIBKO ABE THATOHAIIH?

CKonmpKkuMH cItoco0aMi MOKHO BBRIOpaTh 6 KapT M3 KOIOJIBI, COmepikalleil 52 KapThl, Tak,
YTOOBI CPeIH HIX OBLIM KapThl Ka)KIOH MacTH?

Kaxim umciaoM crmocoO0B MOXKHO COCTABHTh 6YK6T H3 n IBCTOB TPEX BHAOB, €CIIN BCE IIBCETEL
OAHOI'O BHJa OJHHAKOBEI H HMEECTCA Heorpammem{bn”[ 3arac IBETOB KaXKA0ro BHa?

CKOJIBKO HMeeTCs TITH3HAYHBIX JCATHYHBIX YHCceN, Y KOTOPHIX IH(PHI HAYT cleBa HallpaBO
B HeyOBIBArOIIEM IOPSAKe?

Kakim urcimoM crmocoGoB MOKHO pacIIpeIeTh N OJHHAKOBBHIX MOHET Meky k mritamii?
Kakim urcioM crmoco60B MOKHO pa3MeCTHTh 7 CTYIEHTOB B TPeX KOMHATaX OOITEKUTHS, ECIH
a) B OJIHOI KOMHAT€ MMEETCS OIHO, B IPYTOI - iBa, B TPETHEMH - YETHIPE CBOOOJIHBIX MECTa;

b) B OJHOIT KOMHATe UMEETCH J[BA, B APYTOM - TPH, B TPEThEH - UETHIPE CBOOOIHBIX MecTa 7

CKOIBKHMH cIIocO0aMH MOKHO pa3MecTHTh 20 KHHT Ha OJHOH TIOJIKE TaK, YTOOBI MeKIY
KHHUTOH A M KHHTOH B pacrionaraiocs He MeHee 2-X U He 0ollee 4-X KHHT ?

. CKOpKMMH CIIOCO0aMH MOJKHO Pa3MECTHTh 25 KHHI Ha OJHOH TIOJIKE TaK, YTOOBI MEKIY

KHHUTOI A 1 KHHTOH B pacrionaraiocs He MeHee 3-X KHHUT U He Oolnee 5-X KHUT?

Wmeercsa 28 xkuur apTopa A, 18 kHuT aBropa b, 25 xkuur asropa C, 9 xkaur asropa J[. CKoIbKo
BapHAHTOB BHIOPATh:

a) 2 KHUTH OJHOIO aBTOpa

b) 5 KHHT JBYX aBTOPOB

PasmoxuTh o popmye 6rurHoMa HeroTOHa HIH 0000IeHHOMY OHHOMHHATIBHOMY ITPABIITY:
¢) (1+cosx)’ f) (1-cosx)?
d) (x+x3° g2 (1- %
e) (1-x)! h) (t%-1)3

Jloka3aTh, uro nCy ™! =mC".

Jdano mHOokecTBO U M3 n 31eMeHTOB H B HEM ITOAMHOXKecTBa A u3 k anemMeHToB U B H3 1
STIEMEHTOB, TIpHYeM | A U B |= m. Haiitu yncno mogmuoxkectB X < U, yIORIETBOPSIFOIIIX
YCIIOBHIO:

a) XcA, XcB;

b) AnBcXcA;

Jlano MHOkecTBO U H3 n 37IeMEHTOB H B HEM TIOJMHOKeCTBO A 3 k smeMeHTOB. OIpeenTe
YHCITO MOAMHOXKeCTB B € U |, yIOBIETBOPSIONIIX Y CIIORHIO:

1)|BAA=2; 2)|B\A|=3,|A\B| = 4; 3)|A AB|=L.

96.

KakiM 4ncioM croco00oB MOKHO Kn pasmYHBIX TPEeMETOR PasIoKHUTh IO N OJHHAKOBBIM
(Hepa3IHMYMMBIM) SITTHKAM TaK, YTOORI B KaKJIOM SIIHKe OKa3aloch POBHO k MpeaMeToB?



97.Ha opHoit u3 Kadeap VyHHBepcHTeTa paboTaroT TPHHAIUATh 4YeJIOBEeK, ITpHYEM
Ka)XJIbIll M3 HHX 3HAeT XOTS Obl ONMH MHOCTPAHHBII SB3BIK. J[eCSTh UENOBEK 3HAIOT
aHTIIMIICKIOI, ceMepo — HeMelKHii, IrecTepo — (paHmy3ckuii. Ilarepo 3HarOT
QHTIIIFICKIIT M HeMeIlKHil, YeTBepo — aHITIMIicKMii M (paHIly3CKHil, Tpoe — HeMeIlKHit
U (ppaHITy3CKIi.
a) CKOIBKO YeJTOBEK 3HAIOT BCE TPH SI3bIKA
b) CKOIBKO YENOBEK 3HAIOT POBHO JIBa SA3bIKA !
¢) CKOnpKO YeTOBeK 3HAOT TOMHKO aHTTIHIICKII S3BIK?

98. CKOIBKO HMEETCS HaTyPaIbHBIX YHCeElN, He IpeBocxoasx 1000, koTopeie
da) Jeldarcd Ha 3 WIH Ha 5;
b) He mengrcs HH Ha OJHO H3 uHcel 2, 3, 57

99. M3 100 orpolieHHbIX CTYAEHTOB 50 IIPOrpaMMIPYIOT Ha allTOPHTMHYECKOM A3bIKe CH++, 53 -
Ha [Tackaie, 42 - Ha belicuke, 15 cTyI€HTOB MOI'YT IIPOr paMMHpPoOBaTh Ha CH++ U Ha belicuke,
20 crymeHroB - Ha I[lackame u beiicuke, 25 - Ha Cu++ u Ilackame, a 5 CTYJeHTOB
MIPOrPaMMHUPYIOT Ha BCEX TPEX S3BIKAX.
a) CKOIBKO CTYJEeHTOB He MOTYT IPOrpaMMHPOBaTh HH Ha ONHOM H3 IEPEYHCICHHBIX

SI3BIKOB?

b) CKOIBKO CTYJIEHTOB ITPOrPAMMHUPYIOT XOTS ObI HA OHOM H3 IIEPEUHCIIEHHBIX SI3BIKOB 7
¢) CKOIBKO CTYJIEHTOB ITPOrPaMMHPYIOT TOIBKO Ha [lackare?
d) CKOIBKO CTYJIEHTOB HE IIPOr paMMHPYIOT HH Ha CH++, HH Ha I lackaie?

100. Jano wMHOXectBO U u3 n  3neMeHTOB. KakmM  umciaoM  criocoGoB B HEM
MOXKHO BBIOpaThb TpH IOAMHOXecTBa A, B, C Tak, YTOOBl BBHINOIHINCH 3aZaHHBIE
YCIIOBHSI:

a) n=7,/(AnB)\Cl=4, |C n(A UB)=1;
b) n=6,[(A\B) uCl=4,|A nB N Cl]=1;
¢) n=8,|AuBuUC4,|ANB|=L.

101. PaccMmaTpuBaroTcs clioBa B andasute {ai, az,..., aqg). Yepes n; 0603HaYAETCS UM CIIO BXOKIESHIIT
OYKBEI ¢; B CIIOBO. TpedyeTcs IMOJCYHTATh YHCIIO CIOB JIHHEI /1, YAOBIETBOPSIONIIX JaHHBIM
YCITOBHSIM:

a) q=4, n= 8§, m=n+2;
b) q=3.n=9, ni+n2<ns;
¢) q=3,n=09, 2n;<nz+n3;

102. CxonpKuMH cItoco0aMH MOKHO TIEpPeCTaBHTh OYKBBI CIIOBA:
a) «TIEPHMETP>, YTOOBI «e» ITlIa HETIOCPEACTBEHHO TIOCIIE «P»,
b) «ImoroBopka», 4TOOBI COTJIACHBIE IUTH B all(paBUTHOM ITOPSIIKE;
¢) «mpodeccop», YTOOHI He MEHSUICS TTOPSIOK TTIaCHBIX OYKB;
d) «KOppeKTOp», YTOOBI TPH OYKBHI «pP» HE LN ITOAPSIA,.

103. ITocTponTh TaOIHYHOE ITPeACTaBRIeHHE (DYHKI[HIT
a) (x-2yrz)@x=y)NVvE->xA ¢ (x=y->zv)= (>X)AZ- (x12)AY)

z) d) (E->xVNA(xD2)Iy—>x)
b) x=yAz@ (x> y) L FT|2)

104. Ompe/lenuTh TOXKAECTBEHHBI H (GOpMyITbl A M B IyreM cpaBHeHHT HX TaOIHYHBIX
TIpeJICTaBIIEHHH

) A=Ay ) V(P  B=(x-yM)@x =)V - xA2)



b) A=(xly) = ((y!z) > (x®@z)), B=xA\yAz)S(x—>12z)
¢c) A=x1yAx=1z) |(xB(yAz), B =xAyAzVx -z

105. IIpumeHss paBHOCHIIbHBIE ITpeoOpa3oBaHMs, IIPHBECTH K Oolee IpocToit opMe
a) (xDyly—x ¢) (F-X)AZ- (x LAY
b) x—>yAz®(x=Yy)) d x->yA2)®Ex=y)vz

106. Ilo f(x1, x2)=(1011) 1 g(x1, x2)=(0111) moctpours dyHKIRIO h
¢) h(xi, x2)= g(x2, f(x2, x1)) e) h(xi, x2, x3)=f(x2, g(x3, x1))= g(x1, g(x2, X3))
d) h(xi, x2)=f (f(x2, g(x1, X2)), f(x2, X1)) f) h(xi, x2, x3)= g(f(f(x2, x1), g(x3, x1)), f(x2, X3))

107. IlepeyncauTh BCE CYINECTBEHHBIE M (DHKTHBHBIE IIEPEMEHHbIE Yy CIEAYIONMX (YHKIII,

3aJJAaHHBIX BEKTOPHO:
a) 00111100 b) 1100110000110011
¢) 1011010110110101

108. [TpumeHsS paBHOCHIIbHBIE ITPpe0Opa3oBaHMs, ITOKa3aTh, UTO X| — (PHKTHBHAS ITepeMeHHast
a) (xX1®Px2)— x3) AX3 = X5 b) ((xivxenXz )=(x; = X5 A x3))/\(x;lm)
¢) ((x1vxavXs ) = (X1AX2] X3)) @(x2— X1) A X3

109. Jloka3ath, uTo ecnu y GyHKIHH f(X1, X2, ..., Xn) (n21) MMeOTCS PUKTHBHBIE TTEPEMEHHBIE, TO
OHa IIPHHHUMAET 3Ha4YeHHe | Ha YETHOM 4rcle HaOopoB. BepHO 1 0GpaTHOE yTBEpKAEHHE ?

110. BBIICHHTS ITpH KakuX n(n>2) GyHKIWA f(X1, X2, ..., Xn) 3aBHCHT CYIIECTBEHHO OT BCEX CBOMX
TIepEMEHHBIX
a) ((Xiv..vXn) 2(XIAXALAXD)) (X1 X2@D,.@X,D 1)
b) (x1]x2) ® (x2|x3) ®... ® (Xn-1|Xn) @ (Xn|X1)
) (X1 = X2—=(x3=...=(Xn1 = Xn)...)) = (X1—=Xn) A (X2—Xn) Avew A(Xno1—Xn)

111. Mcromb3ys MPHHIIMIT JBOHCTBEHHOCTH, ITOCTPOHTh H YIIPOCTHTH (hOPMYITY, PealTH3yIOIyIO
(bYHKIWHIO, IBOHCTBEHHYIO K (DYHKITHH:

a) (xV(l=>y)vyAZ) v(X |yl Z) ¢) (xiA(eAx3v 0) = (6ALY X AX2)) V XA X3
b) (xdy) @ (x| y) | ®=yr2) d) (xl2) ® (xvy)=(x | (yv2))
112. Momyunts CKH® n CJIHO GyHKIH:
a) (XI=X; )V (XA @ (x2 = X3)) c) (X1V Xy VX3 ) A (XIAX2VX3)
b) (X;Ax2@ x3) A (X1AX3 = X2) d) (x1 = x2) ® (x1 | x2AX3)

e) (X;AX2—= X3) A (X12X3—X2)
) 1010000100111010

113. Pa3moxuTh MO IIePEMEHHOIT y H IOTYy4YHTh (OPMYITY, He COAEPKaIyI0 KOHCTAHT

a) (xvy)V(YAZ)=(x | ﬁ ) ) (XByAz)=(XAY—>Z)A(X>Y)
b) (x=yAz) ® (x| y) L (x - yAz)) d) (x=2)® ((xvy)=(x | (y—=2)))
114. Kakue u3 cueayronpx (yHKII caMOIBOIICTBeHHEIE?
a) (X—Dy) > XAZ o) xOdy
b) xAy @ xAz @ yaz d) (0001001001100111)

115. Ioctponts momuHoM JKeramkina U1 QyHKIHH:
a) (01100100) d) x1 = (X2 9X;3AX3)
b) (0001001001100111) e) xiAKe=xdXy)



¢) (1011100011100011) ) (xi®x2)— x4) | X3 = X,
g) (GOX; v (X1 X5 > X4)) + XgAxs)

116. BpIIcHUTH IpH KakuX n(n>2) GyHKUHA f(X1, X2, ..., Xn) COXPaHIET KOHCTAHTHI:
@ (xv X; )
a) 1<i<j<n
b) 1®(x1—x2) A(X2—X3) A...A(Xn—X1)
c) (EB?=_12 (x; = (Xit1 = Xi42))

117. 3aMeHHTHh ITPpOYEpPKH B BeKTope cumBonaMid (O mwin 1 Tak. YTOOBI ITOIYYHIICS BEKTOP
CaMOJIBOIICTBEHHOI (hYHKI[HH:
a) (11--00--01--10--)
b) (00---101-1---0--)

118. Kakue u3 ciaeayronpx GyHKIIH MOHOTOHHEIE?
a) (0011100011100011)
b) xAy @ yaz @ xAz® x
¢) (1> X3) D X33

119. 3ameHnTHh ITpOUEepKH B BeKTOpe cHMBOIaMiH () mwin 1 Tak. YTOOBI ITOIYUYMIICS BEKTOP
MOHOTOHHOH (DYHKIIHH:
a) (-10-) ¢) (0------ 1)
b) (----- 00-) d) (-00----- 1)

120. 3aMeHHTH ITpOYepKH B BekTope cHMBoNaMH () mtH 1 Tak. YTOOHI IOTYYHIICS BeKTOP (PYHKIMH
fe MNS
a) (--) ¢) (-00-0- - -)
b) (-0--) d) (-01-0---)

121. BBIICHUTH ITpH KakuxX n(n>2) GyHKIE (X1, X2, ..., Xn) MOHOTOHHAS:

@ x-x;:
a) lsi<jsn
b) xiAXoA. .. AXn—=(X1Px2D...@Xy)

122. Kakue u3 ciaeayronpx GyHKI THHeHHbIE ?

a) (1101) d) (0110100101101001)
b) (10010110) e) (0O111101111111100)
c) (11000011) f) (1010010110011100)
123. 3aMeHHTH MPOYEPKH B BeKTope cuMBoamMu () i 1 Tak. 4YTOOBI MOTYYHICA BEKTOP JIMHEHOI
(YHKIHH:
a) (0-11) d) (11-0---1)
b) (-001--1-) e) (--10----0--1-110)
c) (1-101---) ) (l-----ee--- 0-110)

124. Haitru uncno ¢yHkamt f(x1, X2, ..., Xa) (n>0), IpHHAIIEKAIIHX MHOKECTBY
a) (Tou S)\L) u (M\(T)uL))
b) (Tow Tiu SV LM)

125. Haittn ¢pyHKIMIO IpHHAIEKAIYI0 MHOKECTBY
a) (SNL)\(TouT)) b) (Ton S)\(LN M)



¢) (TomTHMLU S)

126. BBIICHHTH TIOTHA JIH cHCTeMa (DYHKITHII, 3aJJaHHBIX BEKTOpaMH CBOHX 3HadeHHil. M ecrm
TIOJIHA BBIPA3HTh V, A, —1
a) {(0111), (01011010), (O1111111)};
b) {(0111), (10010110 )} ;
¢) {(0101), (11101000 ), (01101001)};
d) {(11), (0111), (0O0110111)};
e) {(10), (00110111)}.

127. IlonHa mm cuctema {f, g}, ecnn
a) feT, UT,, ge M\Ty, (f—g) =1
b) feSnL\Toy, ge M\Ty, (f—g) =1

128. Haitti MaTpHIly CMEKHOCTH, HHI[HASHTHOCTH H CITHCKH CMeXHOCTH JJI rpad)oB:

c)
B ]
d) f)
_ 3 4 2 3
3 Y 4 “m ;"!.’l
b e
v \
1 g
5 4

129. Beprimna creneHn () Has3bIBaeTCS HM30MHpPOBaHHOI. Ompeaemite 4Hcao TrpagoB ¢ n
BEPIIHHAMH, B KOTOPBIX
b) HET M30IHPOBAHHBIX BEPIIMH (IIPHMEHHTE MeTOJ BKIFOUEHNS H HCKITIOYEHH ).

130. I'padwl pa3dbuTh Ha KITacchl H30MOPGHBIX I'pad OB.

w g oW 2D
v oK o #

131. I'pader pa3zGHTh Ha KITacchl H30MOP(HBIX Ipad)oB.
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0008

132. [epeyHcIHUTE Bee TOMapHO HeH30MOP(HEIE Tpadhl:
a) CBS3aHHBIE HEOPHEHTHPOBAHHBIE C 6 BEpIIHMHAMHI H 3 pedpamu
b) cBg3aHHBIE HEOPHEHTHUPOBaHHKIE ¢ 6 BeplmHaMH 1 13 peOpamu
C) OpPHEHTHPOBAaHHBIE TPadbl Oe3 MeTenb ¢ TPeMS BEPIITMHAMH H TpeMsI peGpamMi
d) JepeBbs ¢ 5 BEPIIHHAMH

133. HaitT YHCIIO KOMITOHEHT CBSI3HOCTH M CHITBHOI CBSI3HOCTH IrpadoB.

b)
(01 1 0 1)
0011 1}
1 0 0 1 0Of
1 000 0
0O 0 0 0 0)
¢) €)
0001 1 0 0 F1 1o =k i
00GC1 100 0 0 -1 -
000001 0 0 1 Z
0000100 =T 1 :0 -1
|
D1 00000 W 0)
000000 1
o o1 00 0 0
f) g
0 1 -1 0 -1 -1 0 (0 1 -1 0 -1 -1 0
= 0 -1 1 0 -1] |-1 0 -1.1 0 -1
10 0 0 0 1 0 L =1 0 g I W
1 -1 0 0 0 0 1 0 -1 0 L
g w18 B B BB Lo 0 0 1 c 0 0,

134. Haitti MaTpHIy JOCTHKHMOCTH, OCTOB MHHHMAIBHOIO Beca, (hyHIaMeHTallbHbIe MaTpPHIHI
IIMKITOB M Pa3pe30B.
a) b)






136. Kaxkie n3 rpadoB IuraHapHbI?

ol
S =5
s 112

~ a2

137. Haitta xpoMaTHYecKoe HHcIO0 rpada.

a)

b) c) d)

138. OmpeienuTh YHCIO rpadoB ¢ n BepHIMHAMH, B KOTOPHIX JOITYCKArOTCS pebpa cleTyIOIK
THIIOB:

a) OPHEHTHPOBAHHBIC H IIETIIH;
b) OPHEHTHPOBAHHBIE, HO HE TICTIIH.

139. OmnpenenuTh 4YHCIO OPHEHTHPOBAHHBIX IPa)OB C n BEPIIHHAMH, B KOTOPHIX KaxJas Iapa
Pa3IIIMYHBIX BEPIINH COEMHEHA;
a) He Oosee 4YeM OIHHM PeOpoM;
b) TOUYHO OJHMM pedpoM.
140. ITpu KaKHX n CyIecTBYeT Tpadrl ¢ n BepIIMHAMH, KaK[as H3 KOTOPBIX HMEET CTeIeHb 47

141. Kakoe HanbombIIee ynciao pedep MOXKeT OBITh B HECBSI3HOM I'pade ¢ n BEPIITHHAMH ?

142. Haittn rpad C INecThIO BepIIMHAMH, KOTOpPBIII MMeeT 5iIepoB IMKII, HO He HMeeT
raMIDIBTOHOBA IMKJIA.

143. Haliti 4HCII0 KOPHEBBIX JEPEBBEB C MHOKECTBOM BepIHH (l.....W)



144. Tlepeuyncnure Bce Tpadbl ¢ YKa3aHHBIMH CBOIICTBAMH H 3HaUeHHSMH ITapaMeTPoB (B cKoOKax
yKa3aHO YHCII0 HCKOMBIX I'padoB):
a) 7 BepiauH. 4 pebpa;
b) cBsa3HBIE. 6 BepimH. 6 pedep;
C) CBS3HBIE. 5 pedep;
d) JBe KOMIIOHEHTHI CBS3HOCTH. 4 pedpa;
e) 0e3 H30IIMPOBAaHHBIX BEPIIMH. 4 pedpa;
f) HaOop cremneneit (2.2.2.3,3.,4);
g) Habop creneHeit (2.2.3.3.3.3);
h) nepeBbs. 7 BEpIHH;
1) JepeBbs, HaOop crerneHe (1.1.1.
]) ZHepeBbs, HaGop creneneit (1.1.1.
k) meca. 5 BepimH;
1) JepeBbs, CTEIleHH He Oollee 3. S BEPIIHNH;
m) rpadbl ¢ eIHHCTBEHHBIM I[HKIOM. 5 BEPIIIHH;
n) rpadsl ¢ eIHHCTBEHHBIM IIHKIIOM. 6 BepIIHH. 5 pebep;
0) CBSI3HBIE, HE NMEIOIMIHE IHKIIOB UIMHBL 3. 5 BEPIIIIH;
p) HMEIOIIHE SHIIEPOB UK. 6 BEPIIHH;
() HMEIOIIHE BIIEPOB IHKIL. 7 BEPIIHH. 9 pebep;
) HMMEIOIIHE TAMIUIBTOHOB UKL 5 BEPIIHH;
$) HMEIOIHEe TAMIUIbTOHOB IHKJI. 6 BEPIIHH. 8 pedep;
t) MMEIoIIHe UKL JUIHHEL 6. 5 BEPIIH;
u) HerutaHapHsele. 6 BepumH. 11 pebep;
V) JIBYIOJbHBIE. 5 BEPIIHH;
W) IBYJIOJIbHBIE. 6 BEPIHH. 6 pedep;
X) OPHEHTHPOBAaHHBIE, O€3 METENb. 3 BEPIIMHHL.

223N

L
1,1,2,2.3.4);

145. Ilycte B= {b; ,bo, b3, ba, bs} - andaBur g3BIKA COOOINEHMHIT, I KOTOPOro 3ajJaH KOJ
V=<10,12,012,101,2100> B andapure A={0, 1, 2}. BRISCHUTE, SBIITCS JIH CIOBO O KOJOM
HEKOTOpPOro coolmieHHs. B ciiydae MonoXHTeTbHOIO OTBETA, BEISICHUTD SIBILIETCS JIH 0L KOJOM
POBHO OJHOTO COOOITEHH L

a) o=1012101201210012; d) a=12101210012;
b) a=0121001210201; e) o=1010122100;
¢) o=120120121001210; ) a=101212101012.
146. BrIIcHHTH, 00MaiaeT IIH KoJl V CBOHCTBOM MpedHKca:
a) V={01, 11, 10,001}; d) Vv=1{02,2,11,012, 102,011, 0121};
b) V={1001, 000, 001, 0110, 010, 1000,0111}; e) V={12,22, 0011, 101, 0100, 20, 2100};
¢) V={110,011,1011, 0100, 11011}; f) v={0,10,..., 10, ...}.

147. BriOpaTh MaKCHMaIbHOE ITO YHCITY 3IIEMEHTOB IMTOJAMHOKECTBO B MHOXKECTBa A C YCIIOBHEM,
YTO JBOHYHBIE Pa3IOKEHHS HaHMMeHBINEH JUIMHBI 4HCeNl H3 B mpeacraBiIstor coboit
nipehHK CHBII KOJ:

a) A={1,3,6,8,10,13,19,33,37});  b) A={3,5,6,9, 10, 13,17};
©) A={2,6,7,9,12,15,18,35,36,37};  d) A={1,2,5,8,9,12, 13, 14};
e) A=1{2,3,7,8, 11,12, 13, 14}; f) A={5,6,7.8,9,10, 11,12, 13};
g) A={1,2,5,89, 10,13, 15}; h) A={4,6,7,10, 13, 15, 20, 23, 25}.

148. UspectHo, uTo s andasuta A={a, b, ¢, d, e, f} ucnomp3yercs cyddukcuerit ko K={00,
001, 1011, 11101, 0010, O111}. IIpu nmepegayn cooOIEHNS HCIIONB30BATICS KO XEMMIHTIa,
HCITPABILIOIIIHIA OJIHY OITIHOKY. [Tomy4yeHo KOJIOBOE COOOIIEHHE
01010110101101100000111101001100111001. Hafigure HCXOIHOE COOOIIEHHE.



149. TTocTponTh cxXeMy U3 (QYHKIIHOHAIBHBIX SIIEMEHTOB B 0asmce B={A, v, —}, U1 KOHEYHOrO
aBTOMAaTa, pealn3yIomero GyHKIMo n-m+3.

150. ITocTponts AnarpaMmy Mypa s KOHEYHOr' O aBTOMAaTa pPealn3yIomero GyHKI0 4n-2m+7.

151. Ormmmmre JIKA, KOTOphIe JOITyCKaroT CleAYIoIHe S3bIKH Hajg andasuToM {0, 1}:
a) MHOYKeCTBO BCeX IIeNoYekK, He cogepxkammx 010 mompsi;
b) MHOXKECTBO IIEMOYEK, COEPKAIINX B KauecTBe MoALeroukn 011.

152. Ommummmre JIKA, pomyckaronie TakHe s3bIkH Haj andasurom {0, 1}:
a) MHOXeCTBO I[ENOYeK, KOTOPbIe HAUHHAIOTCS WIH OKAaHYNBAIOTCS (IIH H TO, H IPYTOE)
rnocnegoBaTembHOCTRIO 01 ;
b) MHOKECTBO LIEMOYEK, B KOTOPBIX YHCIIO HYJIEH JAEIMTCS Ha IISTh, @ YHCIIO EAHHAL] — Ha
TPH.

153. Ormummmre JIKA, KOTOphIe JOITYyCKAarOT CleAYIoIHe I3bIKH Hajg andasuToMm {0, 1}:

a) MHOXECTBO BCEX IIEMOYEK, 3aMMHCh KOTOPHIX B 0OPaTHOM IOPSAIKe 00pa3yeT ABOHYHOE
TIpe/icTaBIIEHHE I[ETIOTO YHCIIA, KpaTHOro 5. [IprMepamMu 1eroyeK 3TOro S3bIKa SBILTIOTCS
mernouxu O, 10011, 1001100 1 0101;

b) L={w|w He comepsxut momienoyku 010 u 1111};

¢) L={w|w He comepxur noanenouxu 000 u 0101};

d) L={w|w He comepsxur moarenouxu 00 u 0101}.

154. TIpeoGpasyiite cneayrommii HKA B skBHBaneHTHBII J[KA 1 ormmmTe HedOpMAaIbHO S3BIK,
KOTOPHIH OH JIOITyCKaeT.

Y 0 1 ® 0 I
—p | g} @ ~r| P P}
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155. Haliure HeleTepMHHHPOBAHHBIE KOHEYHBIE aBTOMAThl, KOTOPBIE JOITYCKAIOT CIIEAYIOIIHE
s3BIKH. [TocTapaiiTech MAKCHMAaIbHO HCITOIB30BaTh BO3MOKHOCTH HeJIeTepMHUHN3MA!
a) MHOXeCTBO Ierodek Hajg andaputoM {0, 1, ..., 9}, mocmeaHssI iy pa IEMOYKH KOTOPBIX
GONIBINE HUT/IE B HUX HE BCTPeYaeTcs;
b) B) MHOXecTBO Iierodek U3 0 U 1, B KOTOPBIX cofiepKUTCS ABa (), pa3aeneHHbIX
TTO3HIIMSIMU B KOJIMYECTBE, KpaTHOM 4. OTMETHM, YTO HYIIh ITO3HI[IIT MOKHO TaKXe
CUHTaTh KPaTHBIM 4.

156. IToctpoiite HKA, pacriosHarolie MHOXKECTBAa IEITOYEK, COAEpPKAIlHE B KaueCTBE

TIOIIETIOYEK CIEMYIOITHE:
a) 0101, 101 u011;
b) ab, bc u ca. BXogHBIM andaBHTOM CUMTaTh {a, b, c}.

157. IToctpouts €- HKA JqOImycKaroIiii 361K
a) L={w|w comepxmuT aBe moenoykn n3 Muoxkectsa {000, 0011, 1100} }



b) L={w|w comepxuT 6e3 nepeceyeHIs IBe Pa3IIHbIE TTO/IIEIOYKH H3 MHOKecTBa { 111,
0011, 1100} }

¢) L={w|w comepxuTt Ge3 mepeceyeHIs He MeHee JABYX PAa3IHYHbIX MOIETTOYKH H3
mHoxectBa {010, 1101, 1011}}

158. Jlma cnepyrormero e-HKA
— HalJHTe &-3aMBIKaHHE KaKJIOI'O H3 COCTOSHHIL;
—  BBIMMHINHMTE BCE LIEMOYKH, JIIHHA KOTOPBIX He Oolee 3, OIMyCTHMBIE JaHHBIM aBTOMAaTOM;

— IpeoOpasyiiTe JaHHbI aBTOMAT B JIKA.

a)
g a b c
—p || {g.7} % {q} {r}
q || @ v} {r} . q}
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159. Iloctpoiite e-HKA, KOTOpBIE AOITYCKAIOT CIEIYIOIIHE S3BIKH. J[TIS1 YIIPOINEHUS ITOCTPOEHIIT
HCITONIB3YIITE, ITO BO3MOKHOCTH, &-TIEPEXOTBI:
a) MHOXeCTBO IIEMOYeK, COCTOSINUX JIHOO0 H3 IIOBTOPSFOIHXCS OJIH HIH HECKOIIBKO pa3
¢dbparmenToB 01, MO0 M3 MOBTOPSIONIIXCS OH HIIH HECKOIMBKO pa3 ¢pparMeHTOB 010;
b) MHOKecTBO 1erouek U3 () 1 1, B KOTOPHIX XOTS OBl Ha OHOM M3 IMOCIIEHUX JECITH
TIO3HI[IIL CTOUT 1.

160. Haroimmmre peryispHble BRIPaKeHUS I CIIEYIOMINX S3bIKOB;
a) MHOJKECTBO IIEMOYEK C alIpaBHTOM {a, b, ¢}, comepKamux XoTs Obl OZHH CHMBOIL a 1
XOTs OBI OIHH CHMBOII b;
b) MHOKeCTBO LIEMOYEK U3 Hylel H eIMHAI[, B KOTOPBIX JECATHIA OT IPABOro KPasi CHMBOII
paBeH 1;
C) MHOXeCTBO IETTOYEK M3 HYIIEH H eIIHII, COAEePXKaIHX He Ooee OXHOMH Mapsl
TIOCIIEJOBATEbHBIX €IMHUII.

161. Harmmmre peryispHble BRIPaKeHHS IS CIIEYIOMINX S3bIKOB:
a) MHOXEeCTBO IETIOYEK, COCTOSINNX M3 HYMEH U eIMHHI], B KOTOPBIX YHCIIO HYJIEH KPAaTHO
TISITH.

162. Harmimmmre peryispHble BRIPaKeHUS I CIIEYIOMINX S3bIKOB;
a) MHOJKECTBO BCEX IIETTOYEK, B KOTOPBIX TIOPOBHY HYINeH M eJHHHIL H HH OIHH HX IpedHKC
He COJEP’KUT HyJIeil Ha JIBa OOIbIe, YeM eIHHHII, WIIH eIHHI] Ha J[Be GONbIIeE, YeM
HYJIEN;
b) MHOKeCTBO BCeX I[ETOYeK M3 HYJIEH U eIHHHIII, B KOTOPIX YHCIO HyJeH AeTHTCS Ha
TISTh, @ KOIIMYECTBO €IHHHIL YETHO.

163. Ormnmre oOBMHBIMH CIIOBAMH SI3BIKH CIIEAYIOIINX PErYIISPHBIX BHIPAKEHHIA:
a) (0*1*)*000(0 + 1)*;
b) (0 + 10)*1*.

164. g JIKA 1peicTaBIEHHOr O CIeIYIONIel TaOHIEH TIepeX010B
—  BBHINHIIITE BCE PETYIIpHBIe BhipakeHns Rij;
—  BBHINMHIIITE BCe PeryisipHble BbipakeHns Rij!. [TocrapaiiTech MAKCHMAIBHO YIIPOCTUTH
5TH BBIPaKEeHH S,



—  BHINMINUNTE BCE PEryISpHEIe BhpaxkeHHsa Rij?. [TocrapaiiTech MAKCHMAIILHO YIIPOCTHIE

3TH BBEIPpAXKCHI A,

— HallMIIHTES PETrYIPHOC BRIPAKCEHHE AL A3bIKa 3aJlaHHOT'O aBTOMATA.

a)
0
— 1 q>
4> 1
3 q2

165. [IpeoGOpaszyiiTe CIeXyIOIIHii
HCKITIOYEHNS COCTOSIHIIA U3 pasjiena

1

q3

q3

q1

JKA B peryispHoOe BBIpaKeHHE,

a)
|| 0o | 1
— #p ! P
% q q s
! r P
5 q 5

166. TToCcTPOHTE PETYISIPHOE BRIPaKeHHE IS IeTTOUeK JOIMYyCKaeMbIX aBTOMATOM

a)

A

*B

*C

—-D

E

> (OO |mwm e

@lk-glesl el iy

b)

*A

*C

—E

QO o> |w| e

Q> |g|wm|g-=

*A

*C

—E

ellelisirgi=tls

Q| |g|w o=

HCITOIIb3YA TCXHHKY




d)

0 1 £

=0 qi qi, 4
qi qi q2. g3
q2 g4 92 g3 q3
*q3 qu qo
q4 q1 J4, o

e)
0 1 €
—q0 q1 3 qi
q1 q1 2, g3
q2 qs3 2, 3
*q3 qi qs3, q4
q4 ge 4. g6
*qs qi qs
qs6 q4 qi e

167. [IpeoGpazyiiTe cleayroline peryIsipHbie BeipakeHHsa B HKA ¢ e-nepexomanmi;
a) (0+ 1)01;
b) 000 + 1)*;
c) (1 +&)00*1)*0*;
d) (0*1#%)*000(0 + 1)*.

168. Jlokaxnure WIM OIIPOBEPIHUTE KaKIOE M3 CIEAYIOIMMX YTBEPKIECHHH I PErYIISPHBIX
BBIPAKEHHIT:
a) (RS +R)*RS = (RR*S)*;
b) (R + S)*S = (R*S)*;
¢) S(RS + S)*R = RR*S(RR*S)*.

169. Ornpefienuts Kakue W3 TPEIIOKEHHBIX S3bIKOB HE SBILIOTCS PEryIIpHBIM. OTBET
00OCHOBATh.
a. Li={w|w=(a"b)"c", m>0, n>0 }
b. Lo={w|w=a’"(bc)", m<n, n>0 }
c. Lo={w]|w=(a"b)"ck n (a,bb)™(bc)* , k<m+4}

170. JlokaXnure HEPETYIISPHOCTD CIEMYIOIINX S3bIKOB

a) {0"1™2" | n ¥ m — MPOH3BONBHEIE IIETbIe YNCIA };

b) {0"1™|n<m};

c) {0"2"|n>1};

d) {0"|n— momHEI KBagpar};

e) {0"|n— momHsIii kyG};

f) MHOXeCTBO IIeNOYeK U3 HyJIeH H eIHHHII, JUTHHBI KOTOPBIX — ITOITHBIE KBaPaTh;

g) MHOJKECTBO LIETTOYEK M3 HyJeH U eIHHI[ BHAa WW, [/le HEKOTOpas LIETIOYKa W
TIOBTOPSIETCS ABAKIHI;

h) MHOKecTBO IETIOYEK U3 HYJIEH M eUHHILL BHAa WWR, T/le 3a LIEIOoYKOi clleAyeT I[eroyKa,
o0paTHas K Hell;

1) MHOXeCTBO IIEMOYeK M3 HyJIeH H eJIHHHII BHAa W W , T]le IIelI0YKa w 00pa3oBaHa H3 W
IIyTeM 3aMeHBI BCeX HYyIel efuHnIaMi 1 Hao0opor. Hampimep, 011 = 100, Tak yto
nernouka 011100 mpuHaIIeKUT JaHHOMY SI3BIKY;

]) MHOKECTBO LIETIOYEK U3 HyJeH H eHHHI[ BHAA wln, Ile W — LETNOYKAa M3 HyJIEH eIHHHII
JUTHHOII n;



k) L={0*1"2¢| a>2b, b<2c};
) L={0%1"2°] a>b+c, b>c};
m) L={0"1"2°] a#2b+c}.

171. IIpeacrasieHa Tabimifa Iepexoaos HeKoToporo JIKA:
— COCTaBbTe TaOIHILy PA3IHYNMOCTH JUISI 3TOTO aBTOMATa;
— TIOCTPOHTE 3KBHBaIEHTHBIN J[KA ¢ MITHHMaIIbHBIM YHCIIOM COCTOSHHIA.

a)
__ e |1
-' B E
C F
*C D H
E H
' F I
G B
G H B
H I i
*1 A E
b)
0 1
*A | E C
B|G |D
—-C|E |B
D|E C
*E | B E
F|A |D
*G|C |F

172. IToctpouts KC-rpaMMaTHKU IS CIIEAYIOIINX ST3BIKOB:

a) MHOXKecTBO {a'blc® |i# j 1o j # k} BcexX IIEMOYeK H3 CHMBOJIOB a, 32 KOTOPBIMHU CIIEAYIOT
CHMBOIJIBEL b M 3aT€M ¢ TaK, YTO KOIIMYeCTBa CHMBOJIOB a M b IIIH KomH4ecTBa b 1 ¢
Pa3IIIYHEL;

b) MHOXeCcTBO BceX IIEMOYEK U3 CHMBOJIOB a H b, HE HMEIOIMNX BHAAa WW, T.€. HE PaBHBIX HI
OJTHOI IIEMOYKE-TIOBTOPEHHIO;

¢) 07124 U 0"1™0%, k>n+m.

173. Crenyrolnas rpaMMaTHKa TIOPOKAAET A3BIK PErYIIIPHOro BeipaxeHus 0*1(0 + 1)*.

S— AIB
A—0A|e
B—0B|1B|¢
3arnmmmTe JIeBOe H IIPABOE MOPOKIEHHS CIEAYIOINX I[ETI0YEK:

a) 00101;

b) 1001;

c) 00011.



174. PaccMoTpiM rpaMMaTHKyY S — aS | aSbS | . OHa HeoqHO3HAYHa.
a) JlokaxkuTe, YTO JUIA LETIOYKU aab CIIpaBeUIHBO CIEAYIOIIEe:
— I Hee CYIIECTBYET JBa JepeBa pazbopa;
— OHa HMEET JIBa JIEBBIX ITOPOKICHIS,
— OHa HMEET JiBa IPABBIX TTOPOKICHH.
b) JlokaxmTe, YTO IpaMMaTHKa ITOPOKAAET Te, H TOMBKO Te LEMOYKH H3 CHMBOIIOB a H b, ¥
KOTOPBIX B IFOOOM ITpedHKCe CHMBOIOB a He MeHBIIIEe, UeM b.
¢) HaiiguTe OIHO3HAYHYIO TPaMMATHKY JUIS ST3bIKA.

175. Tloctponts KC-rpaMMATHKY IS CIEAYIOMETO s3bika: 011793 U 0710, k<m+n

176. Ipeamonoxum, uyro MIl-astomatr P = ({q, p}, {0, 1}, {Zo, X}, 0, q, Zo, {p}) mmeeT
CIEAYIONTYTO (DYHKITHIO TIePeX0JIOB.
0(q, 0, Zo) = {(q, XZo)}.
6(q, 0, X) = {(q, XX)}.
6(q, 1, X) = {(q, X)}.
6(q, & X) = {(p, &)}.
o(p. & X) = {(p, &)}.
3(p. 1. X) = {(p. XX}.
o(p, 1, Zo) = {(p, ¢)}.
[IpuBenuTe Bce KOHQUIYpAIHH, JOCTIDKMMEIE I3 HayansHoro MO (q, w, Zp), ECITH BXOIHBIM
CIIOBOM W SIBIIIETCSL:
a) 0011;
b) 010.

177. Iloctpoiite MII-aBTOMATHI, AOITYCKAIOIIHE CIEAYIOIHE S3bIKH. MOXKHO HCIIOIb30BaTh
JIOTyCKaHHE KaK 0 3aKIIOYUTENIbHOMY COCTOSHHIO, TaK H IIO ITyCTOMY MarasHHy — 4YTO
ynoOHee:

a) MHOXKeCTBO BceX Iernouek u3 0 u 1, B mpedHkcax KOTOPHIX KOIHYECTBO CHMBOIIOB 1 He
OO0bIIe KOIHYeCTBA CHMBOJIOB ();

b) MHOXecTBO BceX Ierouek H3 0 M 1 ¢ oJHHaKOBRIMH KOIIHYecTBaMH cHMBOMIOB 0 H 1;

¢) {a'bc*|i=jmmj=k}:

d) MHOKecTBO BeeX Iernodyek U3 0 U 1, y KOTOPBIX KOIIHYECTBO CHMBOIIOB () BABOE OONbIIIEe
KOJIMYeCcTBa CHMBOJIIOB 1.

e) {abc*|i#jmumj#k};

f) {a'blcX| k=2i+3j, i>0, j>0}.

178. IIpeobGpa3zyiiTe rpaMMaTHKY
S — aAA
A—aS|bS|a
B MII-aBTOMAT, JOITYCKAIOMIHIT TOT K€ S3BIK IO ITyCTOMY Mara3uHy.

179. Huxe nipuBenensl KC-sa3p1ku. [Tocrpolite mist Kaxaoro u3 Hux MII-aBToMaT, JOITy CKarOIIiit
5TOT SI3BIK I10 ITyCTOMY MarasHHy. [IpH jKemaHHH MOYKHO CHavasla ImocTponuTh KC-rpamMmmaTiky
JUISI 3TOTO SI3BbIKA, a 3aTeM ITpeolOpa3oBath ee B MII-aBToMar.

a) {a'blc*|i=2jmwmj=2k};
b) {0"1™|n<m<2n}.

180. IIpuBeanTe rpaMMaTHKY K HOpMAJIBHOI Gopme XOMCKOro
a) b)



S —0A0| 1B1 | BB S — AAA |B

A—C A—aA|B
B—S|A B—e¢
C—S|e

c) d)
S —aAa|bBb]|¢ S —aABa|bBa|e
A—Cla A—C]|ab
B—C|b B—C|b
C — CDE | ¢ D — CDE | ¢
D—A|B|ab C —DA|BDA |a

181. [TokakuTe, YTO KaKABIH M3 CIEIYIOIHX S3bIKOB HE KOHTEKCTHO-CBOOOHBII.
a) {a"b'|i<n};
b) {OP|p— mpocroe};
¢) {0'F]j=i%);
d) {a"b'c'|n<i<2n};
e) {0'10%|j=max(, k)};
f) {a"b"c'|i#n}

182. OrpeienuTs KaKue U3 MPeAIoKeHHBIX I3bIKOB He SBILTIOTCA KC-sa3p1K0M. OTBET 000CHOBATS.
a) Li={w | w=a"b"¢*d®, m=k, n=2s }
b) Lo={w | w=a"(bc)" U (acc)™b"d"c’, m>n, s<2k }
¢) La={w | w=(a™b)"c* n (bb,aa) (b™c)*, k>0, m>5 }

183. Ilo 3aganHoMy MII-aBTOMaTy moctpoiite KC-rpammaTuky

184. IIpuBeauTe rpaMMaTHKY K HOPMAIBHOI opme XOMCKOro:
S—aDBc|BAB|aA
A—BaA|DA|ale
B—cABa|DDB|caBle
D—BA|cDaB|cDc
185. IIpuBeauTe rpaMMaTHKY K HOPMAIBHOI popme XOMCKOro:
S— BaA |[ABBA[aA
A— aDBc |DAlale
B— cDaB | cABalcaD
D—AD| DDB [cDc¢le

3aveTHO-’K3AMEHANIMOHHbIE MATepPHAJbI I NPOMEKYTOYHOHl ATTecTAIHH
(3K 3amMeH/3a4eT)
Tunosble KOHTPOJILHBbIE 3aJAHHS
KonrposbHas padora 1

1. H300pa3nurk Ha KOOPAMHATHOH ITIOCKOCTH OOIAaCTH HCTHHHOCTH ITPEIHKATOB
HCTHHHOCTH ITPeIHUKATOB ((X>2)V(y>1)A((X<-1)v(y<-2))



Sk

2. SBngercs mi npHBeAEHHAs GopMyTIa TOKIeCTBEHH O ?
(VxP(x) vWxQ(x)) = Vx(P(x) nQ(x))
3. Tlomy4nTh M.H.¢). IpeIHKATHOH (POPMYIIHI.
(IxVzP(x,z) v VxVyP(x,y)) - VzR(z)
4. HsBectHo, uTo AC B c C, A #0,C #O. SIBngeTcs I MHOKECTBO ITyCTBIM?

A uUB\C)

5. ¥Ympocture BelpaxkeHue, ecmm C=U, D=
ANCUBNCUAND;

6. VYmpocTture BeipakeHue, ecit Ac Bu Cc D
AUB)N(CU Dy;

7. Penmts ypaBHeHHE
(ANX) UB=A\X

8. Ormpenemite, KaKMMH CBOMCTBaMH 00JIaZ[at0T CIIEAYIOIIE OTHOIIEHNS Ha MHOXecTBe N
aRb < a u b cocTOST U3 pasHEIX IHGP

9. Ormpenemite, KaKIMI CBOMCTBAMIH O0IIaZar0T CIeAYIOIHE OTHOINEHNT Ha MHOXKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiiti TpaH3HTHBHOE 3aMBIKaHHe R,
aRb < [a-2b|<5

10. Eciu oTHOIIEHNE SBIISIETCS OTHOINIEHHEM SKBHBAJIEHTHOCTH, TO HAIITH HHJEKC
pa3OHeHHs MHOXkecTBa Z2
(x1,y1)R(X2,y2) $>pa3HOCTh MAKCHMATbHOI IU(PHL X| 1 MHHIMAIBHOH I (PHI Y| paBHA
Pa3HOCTH MAaKCHMAIbHOMN I PHI X2 H MHHUMAITbHOH IIH(PHI y2

11. Onpegemts cBoiictBa QyHkinii f: R—>R u g: R—R . Haiiru fog u gof u onpegemts
HUX CBOICTBA.

S5x,eciux < 0 ol = { |x|3, ecimx > 1
2_x, ecaux =0 = —2x, eciux <1

f@={,

KonrposbHas padora 2

CKOJBKO CJIOB JUIMHEI 25 B aHTTIHiIcKOM andaBHTe(Bcero 26 6YKB) MOKHO COCTaBHTb, ECITH
3 OYKBBI ITIOBTOPSIFOTCS T10 2 pasza, 2 OyKBBI ITIOBTOPSIOTCA 4 pa3a, a OCTallbHbIe OYKBHI
Pa3IIIYHEIE.

CKONBKHMH cItoco0aMH 28 KOHBEPTOB MOKHO ITPOH3BOJIBHO Pa3IOKHUTh 110 6 AIIHKaM,
€CIIH:

1) Bce KOHBEPTHI Pa3HBIE U BCE SINHKH OJMHAKOBHIE

2) BCe KOHBEPTHI Pa3HBIE U BCE SINUKH pa3HbIe

3) BCe KOHBEPTH OJJHHAKOBBIE H BCE SIHKH Pa3HbIE

CKOIBKO CIoco00B pa3fiaTh 35 MOPYUYEHHH CpelH 6 KypPhePOB, TaK YTOOHI:

1) Ka)kIpIi TIOITYYHII XOTS ObI OHO IIOPYYEHHE

2) Ka)KJbIH TOJTYYHII IIPOU3BOIIBHOE YHCIIO ITOPYYEHHIT

CKOIBKHMH cIToco0aMH MOKHO Pa3MECTHTD 25 KHUT Ha OIHOH ITOJIKE TaK, YTOOBI MEXIY
KHHUTOH A U KHHTOH B pacrionaraiiock He MeHee 3-X KHUT M He Ooree 5-X KHUT

Wmeercs 28 kHur aBTopa A, 18 kHHT aBTopa b, 25 xHur asropa C, 9 xuur asropa /l.
CKOIBKO BapHaHTOB BHIOPATh:

1) 2 KHUTH OJHOIO aBTOpa

2) 5 KHHT JIBYX aBTOPOB

PaccmatprBaroTcs croBa B andaBHTe {a),az,...,aq }. Yepes nj 0003HaYaeTCs YHCIIO
BXOKJIEHHII OYKBBI a; B CIIOBO. TpedyeTcs IOACYUTaTh YHCIIO CIIOB JJIHMHEI N,
YIOBJIETBOPSIOIIINX JaHHBIM YCIOBHIO: =9, n=10, nj+n2< 5
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KonrposbHas padora 3

. OmpenemiTh TOXIECTBEHHBI M (GOpMYTIHl A U B myTeM cpaBHEHHS HX TaOIHYHBIX

TpeJICTaBIeHHH
A= (1D F-2). B=(@y) L OD) A= (- 2)
OnpenemiTh PUKTHBHBIE H CYIIECTBEHHBIE TIepeMEHHbIE (DYHKITHH
1100010111111100
[Toctpours CJJH® nu CKH® dyHKIRH
0101010100001111
Meromom HeollpeIeTeHHBIX K03( (GHITHEHTOB MTOCTPOHTH TTOMHOM JKerankiHa
01001110

KonrposbHas padora 4

. Haittu Bce pyHkimu fe M NS , KOTOpble MOXKHO MOMTYYHTh U3 BEKTOPA 3aMeHOIt

cuMBona «—» Ha O mmm 1: (-01----- )

Haittu wicno ¢pyHkimit f, mpuHamtexamux MHOKeCTBY A: (TouS)\ (LN(M\Ty))
Jlokazath, yT0 MHOKeCTBO A He mycTo:A = (T1iNTo) \ (LUS).

BBISCHUTD, TTONHA M cHcTeMa A (YHKIHIA, 3aJaHHBIX BEKTOPAMH CBOMX 3HAUEHHIt:
{(1010), (01110001), (00110111)}

KonrposabHas padora 5
OIpeennTh YHCIIO IePEBBEB ¢ 8 BEPIIMHAMH, Y KOTOPOTO JIBE BEPIIHHBI CTETIEHH TPH.
[lepeunciire Bce HEOPHEHTHPOBAHHbIE TPadbl O3 TeTeNb , HMEIOIIe TaMUITbTOHOB
IIMKII, 5 BEPIIHH.
Haiitu rpad c 1mecThio BepIIHAMIE, KOTOPBIT HMeeT 3IUIepoB IHKI, HO He HMeeT
raMIUIbTOHOBA IIHKIIA.
I"padsl pa3GHTh Ha KITACCHI MTOMAaPHO HEM3OMOP(HBIX IpadoB

e —o  » e —08
S L | i \ S
,9\ P 3 ®——
|..’ __ ___b | ~ i _'-__ | _._'__'@
A o - </ |
b i X | @ X
oo e ¥ —e
B
il
¥
o——e —9

HOCTpOHTB MaTpHILY JOCTHAHMOCTH B3BCIICHHOI'O I‘pa(ba H OCTOB MHHHMAIJIEHOI'O BECA

HaiiTn xoMITOHEHTHI CHIILHOI M cl1a00i CBI3aHHOCTH
-1 0 0 1 0 0
0 0 1 0 0 0

oo



0 | 0 0 0 0 -1 -1 0 0
0 0 1 -1 0 0 1 0 0 0
| 0 0 0 -1 0 0 0 0 |
0 0 -1 0 0 1 0 0 1 0
-1 0 0 0 0 -1 0 | 0 0
7. Kaxue u3 rpad)oB ITaHapHBI

| e \ / 1IN

./ o 0 o« \|/

Q | [ W

KonrposbHas padora 6
1. HsBectHO, uTo I andasuta A={a, b, ¢, d, e, f} Hcrmone3yercs cydukcHsiit kox K={00,
001, 1011, 11101, 0010, O111}. Ilpum mepemaum COOOINEHHS HCIIONB30BAJICS KOJ
XeMMIHTa, HCITPABILIIONIHI OJHY OIMOKY. [lomydyeHo KOmoBOe COOOIEHHE
110110111010001000101001 11001011101
Haiinure HexonHoe coOOIIEHHE.
2. Tloctpours cxeMy U3 (GYHKIHOHAIBHBIX SIEMEHTOB B 6asmce B={ A, v, 7}, peann3yromnyro
KOHEYHEIIT aBTOMAT PeaTH3yIOIHT (PYHKI[HIO n+m-2.
3. Tloctpours muarpammy Mypa UL KOHEYHOrO aBTOMATa pealH3yIoIero (QpyHkimo 2n-
4m+3.

—

KonrposbHast padora 7
1. Tocrpouts KA momyckarorii si3bik L={w| w comepxmur nomienouke 0000 u 011}
2. Tocrpouts €- HKA momyckaromuii si3e1k L={w| w comiep kit Ge3 nepeceyeHus JBe
pa3MYHbIe TTOATIENIOYKH U3 MHOKecTBa { 110, 0011, 1100} }
3. TlocTpouts peryispHoOe BEIpakeHHe AJIA IEMOYEK JOITy CKaeMBIX aBTOMATOM

0 |1
*A|B |D
*B|E |B

C/A |D
DI C |A
sE|C | C
4. TlocTpouTh MHHHMAJIbHBIH aBTOMAT

0 |1

*A |G |E
sB|D |E
C/A |D
*D|F |E
F|D [A
GlA |A
*E|G | B

KonrposbHas padora 8
1. Brimicars perysipHoe BeIpaXKeHHe JUIS S3bIKa JOITy CKaeMoro cliieayromnmmM £-HKA:



ok

00 G i e

—
B = O

13

15

16.

17

0 1 £
—{q0 q1 q1, g4
qi qi P
qs
qz Q4 2, q3
qs
*q3 qi qQs
q4 gs g4,
e
qs Je q1
*qe Q4. g6

OnpefemHTh KaKHe U3 IPEATIOKEHHBIX S3bIKOB HE SBISFOTCS PETYISIPHBIM. OTBET
000CHOBATB.
a. Li={w]|w=(a"b)"c", m>0, n>0 }
b. Lo={w|w=a"(b")", m<n, n>0 }
c. La={w]|w=(a™")"c* N (a,bb)?™(bc)* , k>m}
[Toctponts KC-rpaMMaTHKY IS CIeAYIOMIETO s3bika: 0°1°™2 U 0"1™0%, m=n, k>m
Tloctpoiite MII-aBToOMaT JOIycKaroImuii s3pik: {a'b'c® | i=k+3j, i>0, j>0}
OnpefemHTh KaKie 3 IMPeATI0KeHHbIX S3bIKOB He SBISEOTC KC-s3p1koM. OTBET
000CHOBATB.
a. Li={w|w=a"b"c"d®, m>s+2, k>n }
b. Lo={w|w=(ab)™(bc "¢c) U (a™b")"¢*d*, m=k, s<m+n }
c. L={w|w=(a"b)*c” U (b*b,a™)"(b, c™¥, k>0, m>5 }
[TpuBeaHTEe rpaMMaTHKY K HOpMabHOIT (hopMe XOMCKOTro:
S— BaA | AD| DDB
A— aDBc |DAJale
B— cDaB | ABBA|cABa|caD
D— cDcle | aA

Bonpochkl 4151 IOATOTOBKH K K3aMeHY

OCHOBHBIE TTOHSTHS JTOTHKN BBICKA3bIBAaHHI U IPeJIHKaTOB. KBaHTOPHI.
KBanropsl. [IpedrkcHas HopMmanbHas opMa

Meronan! JOKa3aTelIbCTR.

MHoxecTBa. OCHOBHBIE ITOHATHS, CITOCOOBI 3aJaHHI.

Omneparlfni HajJ MHOKECTBAMH.

ByneaH. J[ekapToBO IMPOH3BEACHHE.

OtHonreHus. OCHOBHBIE OIpeIeNIeHHS.

CBoiicTBa OMHAPHBIX OTHOIIIEHHIA.

Ornepariyi Hajl OMHAPHBIMH OTHOITIEHHSIMH. 3aMbIKaHHE OTHOIIIEHHIA.

. OTHOMIeHHe 5KBHBAIIEHTHOCTH M OTHOIIIEHHE TTOPSIIKa.
. OyHKimH. UHBEKINA, CIOPbeKIHS H OHeKIHA. Sapo (hyHKITHI.
. MoImHoCcTs MHOKECTBA.

. KomOuHaropika. Pa3sMerieHns 1 nepecraH OBKI.
14.

KombGuHaroprka. CoueTaHH .

. IlTormtHoMmHaMbHasA Gpopmyia. BiroM HeroToHa. CBOMCTRAa OHHOMIHATBHBIX

k03] raiHeHTOB.
Paz0neHus. [TpHHIHIT BKIFOYEHHS H HCKITFOYEHHS.

. UHCIO CIOpbeKTHBHBIX (yHKI[HIT. DopMyna CTHPIHHTA.
18.

19,
20.

[Togcranosku. MHBepcHH.
Anre6pa moruku. OyHKIHMH areOphl JIOTHKH.
[IpHHIIT ABOHCTBEHHOCTH. 3aKOH JBOHCTBEHHOCTH.



21

28

31

33

45

57

ZL,

. Hopmamsaeie ¢popmel: JJHO, KHO, CJJTHO, CKHO.
22,
23.
24.
25.
26.
27,

Mummmizargs 6yieBrIX GyHKII B kimacce JJHD.
[TomHoTa 1 3aMKHYTOCTE.

3aMKHYTBIE KIIACCHI.

Teopema Ilocta o rmonHoTe. CleIcTBHS.

Buisl 1 criocoOHI 3aaHms rpagon

Hzomopdusm rpadon

. Hoarpader u yactu rpada. Onepariun Haj rpadanm
29.
30.

MaprpyTsl. J[ocTHAUMOCTE. CBSI3HOCTb.
PaccrosHis B rpagax

. Crenexn BepimH. O6x05I TpadoB.
32.

[Muxomsl Siviepa U ['aMIDTb TOHA.

. OctoBeI TpadoB
34,
35.
36.
37.
38.
39.
40.
41.
42,
43,
. OTIIHYIIMOCTD COCTOSIHHIT aBTOMATOB BBIYHCIISFONIIX (hYHKITHL.
. IToHATHE TIETIOUKH, SI3BIKa B 3aJJAHHOM aI(aBHTE.

46.
47.
48.
49,
50.
5.
52.
53.
54.
55.
56.

ODyHIaMeHTaTbHbIE IIHKIIBI

Pazpessl

Packpacku rpadoB

[TnanapHbIe Tpadsl

AndaBHUTHOE KOTHPOBAHIE

KopI ¢ HeIpaBlIeHHEM 1 OIIHOOK.

CxeMbl U3 (PyHKIIHOHAIBHBIX 31eMeHTOB. CymMMaTop. BrrunraTers.

CxeMbl U3 (PYHKIHOHAILHBIX I1eMEHTOB. Y MHOKEHHE.

OrpaHHYeHHO JIeTepPMIHHPOBAHHBIE (DYHKITHI. ABTOMAT BBIYHCITSEOIIII (DYHKIIHIO.
Cxema 13 (PyHKITHOHATBHBIX 3IIEMEHTOB.

JleTepMHHHPOBAHHBIIT KOHEUHBIM aBTOMAT JIOITYCKAOIINH IEMOUYKH. S3bIK J[KA.
HemerepMuHNpOBaHHBII KOHEYHBIH aBTOMAT JOITY CKAFOIIHI I[eroykH. 36K HKA.
OxeuBaieHTHOCTh JIKA 1 HKA.

KoHeuHbIe aBTOMATEHI € €-TlepexoiaMH. 3aMbIKaHHe. S3b1ku €-HKA.
OxBuBaIeHTHOCTH JIKA u e-HKA.

PerymsapHseie BbpaxeHHs. OnepaTophl.

[TocTpoeHue perynsapHoro BeipaxeHusa 1o JJKA.

MeToj HCKITFOUeHHS COCTOSHUS TS TTIOCTPOEHUS PETYIBIPHOr 0 BhIpakeHHd 1o J[KA.
[Toctpoenne e-HKA 110 peryisipHoMy BeIpaKeHHIO.

ArnreOpanyecKie 3aKOHBI U1 PETYIBIPHBIX BbIPaKEHH I

ITpoBepka HCTHHHOCTH alTe0parmyecKnX 3aKOHOB IS PETYIISIPHBIX BRIPaKEHIIT

. JlemMa 0 HakauKe IS PETYISPHBIX SI3BIKOB
58.
59.
60.
61.
62.
63.
. HeogHozHayHoCTh B KC-rpaMMarikax
65.
66.
67.
68.
69.
70.

CBOICTBO 3aMKHYTOCTH PETYIISPHBIX S3BIKOB

O6pamnienue. I'oMOMOPQIH3M.

MuHIMH3aIHT aBBTOMATOB.

KoHTeKkCcTHO-CBOOOIHbIE TPaMMaTUKH. BeIBO. ITopoXKIeHH.
S3bIK, 3aaBaeMbli KC-rpamMarukor. JlepeBo pasbopa.
OKBHBAIEHTHOCTH BBIBOJ[a, TIOPOK/IEHNS U JlepeBa pa3dopa

ABTOMATHI ¢ Mara3sHHHOM maMaThio. KoHpHTypaIms.

Breruncienna gt MII-asTomMatoB. S3bikH MII-aBTOMATOR.

OKBHBAJIEHTHOCTH JOITYCKaHH S 110 ITyCTOMY Maras3HHY H IO COCTOSHHIO

[Toctpoenne MII-aBTomara mo KC-rpammaTike

[Toctpoenne KC-rpammvartiku rmo MII-aBTomary

JleTepMHHHPOBAaHHEBIE aBTOMAThI C Mara3HHHON maMsThio. JIMII-aBToMaTsr 1 KC-
TPaMMATHKA

HopmambHast popma XOoMCKOT0. BhMHCIIEHE TTOPO/KAAROIIIX H TOCTHKHMBIX CHMBOJIOB.



72. HopmambHas ¢opma XoMckoro. Y aalneHHe €-IPoTyKITHit
73. HopmambHast opMa XoMckoro. Y aajaeHHe MelHbIX ITPOIYKIHIT
74. Jlemma o Hakauke KC-sI3BIKOB.

4.2 Meroanieckne MaTepHAJIbl, oNpede/siioNlie nMponeaypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABBIKOB H (WIH) ONBITA [JeATeJbHOCTH, XAPAKTEPH3YIOUINX 3TaNbI
¢gopMHpoOBaAHNSA KOMIIETEHIIHI

Meroguueckne peKOMeHAANHH, ONpeJeJsioOliHe MNpoHeIypPbl  OleHHBAHHA
BbIIOJTHEHH A KOHTPOJIbHBIX 33 aHHI:

3amaHue cYNTAeTCs BBIIIOHEHO, ECITH:

— CTYZAEHT BIaJieeT TEPMHHOJIOTHEHN

— TIpHMEHEH ITPaBHIIBHBII METO]] PEIeHNS

— XOJI paccyXIeHHIH COOTBETCTBYET JIOTHKE 3a[aHH
— JIOITyCKAroTCsI apH(pMeTHUeCKHe OIIHOKH.

Meroan4yeckHe peKOMEHIAIMH, oONpeaejsonlie MpoleayYpPbl  OIeHHBAHMS
CAMOCTOAT €JIbHOM PadoThI:
PerteHns mpeICTaBISIOTCS CTYAeHTaMH ITHChMeHHOI ¢gopme B cucTeme Moodle win B
aymuTopHH. CPOK MpeIcTaBIIEHHs OTPaHHYEH 110 BpEMEeHH.
OrneHHBaHHE Pe3yIbTAaTOB CaMOCTOSTEILHOH Pa0OTHI OCHOBBIBAE€TCS Ha KaueCTBE
BBITIOITHEHHS CTYIEHTOM 33 [aHHii.
3aJaHHe CUNTAETC BEIIOHEHO, ECIIH:
— CTYJIIEHT BIaJle€T TEPMHHOJIOTHEHN
— IIPHMEHEH IMPaBHJIbHBIIT MeTOJ] PEIeHHS
— XOJ pacCy’KISHHIT COOTBETCTBYET JIOTHKE 3aJaHH I
— JIOycKaroTcs apH(pMeTHIeCKHe OIMTHOKH.
Kputepun oneHkm:
OIIEHKA «HEYA0BJIETBOPHUT eJILHO»: PerieHo MeHee S0% 3aJaHHii.
OIIEHKA «YJAOBJETBOPHTEJIbHO»: DPElIeHO MeHee 75% 3ajmaHuii, HO He MeHee 50%
3aJlaHmIL;
OIIEHKA «XO0POII0»: PEIeHo Oonee 75% 3alaHHi.
OIEHKA «OTJIMYHO»: pelneHo Oornee 90% 3amaHHid.

Meroan4yeckHe peKOMEHIAIMH, oONpeaesonlie Npoleaypbl  OIeHHBAHMS
KOHTPOJIbHOIT PadoThI:
PermeHHs mpeJICTaBISIOTCS CTyAeHTaMH IHChMeHHOI ¢gopme B cucTemMe Moodle i B
aymUTOpHH. CPOK BBITIOJIHEHH ST OTPaHHYEH 110 BPEMEHH.
OrneHHBaHHE OCHOBBIBAETCS Ha KOHMYECTBE BBIMIOJHEHHBIX CTYAEHTOM 3aJJaHHIt.
3ajaHHe CUNTAETCI BEIIOHEHO, ECIIH:
— CTYJIEHT BIaJIe€T TEPMHHOJIOTHEHN
— IIPHMEHEH IMPaBHJIbHBIIT MeTOJ] PEIeHHS
— XOJ pacCy’KIeHHIT COOTBETCTBYET JIOTHKE 3aJaHH I
— JIOycKaroTcs apH(pMeTHIeCKHe OIMTHOKH.
Kputepun oneHkm:
OIIEHKA «HEYA0BJIETBOPHUT eJILHO»: PerieHo MeHee S0% 3aJaHHii.
OIIEHKA «YI0BJIETBOPHUTEJILHO»: PEIIeHO He MeHee 50% 3alaHuii;
OIEHKA «XO0POIIO»: PEIeHO Oonee 75% 3alaHui.
OIIEHKA «OTJIMYHO»: pelneHo Oolee 90% 3amaHHi.

Meroauueckne PEROMEHIAINH, ONIPEAC/IHIOIIHE IPOoIEaYPbI OLICHHBAHUA Ha 3aveTe:



[Iporeaypa MpoMeKYTOUHOH aTTECTAI[HH ITPOXOMUT B COOTBETCTBHH ¢ IlomoskeHmeM o
TEKYIIEM KOHTPOJIE U IPOMEKYTOUHOM arTecTaly obydaromuxcsa OI'EOY BO «KyoI'V».

Htoropoit dopmoit KOHTPOISI cHOPMHPOBAHHOCTH KOMITETEHIMHIT Y OOYYarOMIHXCs TI0
JTHCIHIUTHHE SBJIIETCS 3a4eT U HK3aMeH. CTYJeHTEI 00S3aHbI IIOTYYHTh 3a4eT B COOTBETCTBHH C
pacrmicaHHeM H yieOHBIM TDIaHOM

OOC npoMeKyTOYHOH aTTeCTAIIMH COCTOUT M3 TECTOBBIX 33 [aHHIT, KOHTPOIBHBIX 3a[aHHIH
U 3aJIaHHI1 JJIS CAMOCTOSITEIIBHON Pa0bOTHI.

3ayer MO MJHMCIMIUIHHE IIpeclIeAyeT Ielb OIEHHTh paldoTy CTyJeHTa, TOIyYeHHe
TEOPETHYECKHX M IMPAaKTHYECKUX 3HAHHI, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOTO MBIIIIEHH,
MMpHOGpPETEHHE HABBIKOB CAMOCTOSTEIbHOH PaboThl, yMeHHe ITPHMEHATE IOTYyYeHHbIE 3HAHU S JT1T
PeIeHs MPaKTHYECKHX 3a1ay.

PesynpTaT caum 3aueTa 3aHOCHTHCS IIPEMoJaBaTeNIeM B 3K3aMEHAIIHOHHYIO BEZIOMOCTh H
3aYETHYIO KHHKKY.

OrneHHBaHHE YPOBHS OCBOEGHHS AHCIHILIHHBI OCHOBHIBA€TCS Ha KaueCTBE BBITIOTHEHHS
CTYJEHTOM TECTOBHBIX 3aJaHHI, KOHTPOIbHBIX 3aJaHHIl 1 3aJJaHHI TS CaMOCTOSITENTBHONH PabOTHI.

Kpurepun onmeHkm:

OIlEHKA «He3a4eT» BbICTABJIAETCS B CJIy4ae BbIMOJTHEHHS 0JHOT0 H3 YCIOBHIl:

— CaMOCTOSTENBbHAS padoTa OlleHeHA Ha «HEYIOBIIETBOPUTEIIBHOY ;

— XOTs OBbI IO OJJHOH H3 KOHTPOIBHBIX Pa0OT CTOUT OIIEHKA «HEYIOBIETBOPHTEIBHO |

— BBIIOIHEHO MeHee 60% KOHTPOIbHBIX 3aaHHH.

OIIEHKA «3a4eT» B CIy4Yae BbINOJIHEeHHSsI Y CJIOBHIl:

— caMoOCTOsTelTbHas paboTa OIleHeHa He HIHKe YeM Ha «YIOBIETBOPHTEIIBHO»;
— BCe KOHTPOIbHBIE paboT OIleHEHBI He HIDKE YeM Ha «YJIOBIETBOPHTEIBHO»;
— BBIIIOIHEHO He MeHee 60% KOHTPOIBHBIX 3aJaHHIA

Meroauueckne peKOMeHJAIMH, ONpeJeJAlOliHe MNpoledyPbl ONEHMBAHHHA Ha
IK3aMeHe:

[Tporemypa MpoMeKyTOYHOH aTTECTALIMH ITPOXOAUT B COOTBETCTBHH ¢ llomoxkeHHEM O
TEKYIIEM KOHTPOJIE U IPOMEKYTOUHOM arTecTaly obydarormuxcsa OI'EOY BO «KyoI' V.

Htororoit ¢opMoit KOHTPOISI cHOPMHPOBAHHOCTH KOMITETSHIMHIT Y OOYYaroMHXcs IO
JTUCIUTUINHE SBISETCS 3a4eT M SK3aMeH. CTyAeHTHI JOITyCKaroTCs K cllade 5K3aMeHa, TOIBKO
ToclIe TIOMyYeHH 3aueTa 1o AHcIuIniinHe. CTyIeHTH 00S3aHbl CAaTh SK3aMeH B COOTBETCTBHH C
pacrrcaHneM H y4eOHBIM ITUIAHOM.

DOOC TpOMEXKYyTOYHOH aTTECTAIMH COCTOMT M3 BOIMNPOCOB K SK3aMeHY, 3alay II0
JTUCIUILINHE M Pe3yIbTaTaM TEKYIIEero KOHTPOJLS.

BOK3aMeH IO AHCUUIUTHHE IIPECIIeYeT LN OLEHHTh Pa0oTy CTYAEHTa 3a Kypc, ITOITy4YeHHe
TEOPETHYECKHX 3HAHHII, HX IPOYHOCTh, PA3BUTHE TBOPYECKOrO MBHOIUIEHUS, IIPHOOPETEHHE
HaBBIKOB CAMOCTOSTEIBHOH PaOOThI, YMEHHE IIPHMEHSTh IONyYeHHbIe 3HAHUS IS PEIIeHUS
MPaKTHYEeCKHX 3a/1a4.

@DopmMa IMpoBeIeHNS 3K3aMeHa: YCTHO.

OK3aMeHaTOPy MPeAOCTABIAETCS IPABO 33JaBaTh CTYAEHTAM JOIOIHHTEIbHBIE BOIIPOCHI
I10 BCEH y4eOHOM ITporpaMMe JIHCIUIUIHHEL.

Pesynprar ciaun sK3aMeHa 3aHOCHTHCS ITPENo[aBaTelIeM B 3K3aMEHAIOHHYIO BEJOMOCTh
U 3aYETHYIO KHIDKKY.

OreHNBaHNE YPOBHS OCBOEHHS AHCHHIUIMHBI OCHOBBIBAETCS HA KAYECTBE BBIIOTHEHHS
CTYJIEHTOM 3aJ[aHHil TEKYIIET 0 KOHTPOIII H OTBETOB Ha BOIIPOCH 3K3aMeHa.

Kpurepuu onenku:

OIlEHKA «HEY/I0BJIETBOPHTEIbHO» BbICTABJIfAETCH B CJIYUAe BbIIOJHEHHS OJHOTO M3
YCJIOB Mil:

— HENOHHMAaHHE CYIIHOCTH H3JIaraéMbIX BOIIPOCOB, IPyOBle OIMMOKH B OTBETE,

HEYBEPEHHBIE M HETOUHBIE OTBETHI HA JIOIIOTHHTEIBHBIE BOIIPOCH;



— CaMOCTOATEIIbHAaA paﬁo'ra OIICHCHA Ha «HCYIOBIICTBOPHTCIIBHO» |
— XOT# OBl TT0 OJTHOH H3 KOHTPOJIIBHBIX pa60’r CTOHT OIICHKA «HEYIOBICTBOPHTEIILHO> .

OIIeHKA <Y/I0BJIETBOPHTEILHO» B CJIyUae BHIIOJIHEHHS YCI0BHIi:

— YacTHYHO OTBETHI Ha J[Ba BOIpoca OmIeTa HIH JOCTaTOYHO TOIHO OTBETHII XOTS OB
Ha OJIHH BOIIPOC;

— caMOCTOSTelIbHas padoTa OIfeHeHa He HIKe YeM Ha «YJIOBIIETBOPHUTEIIBHO»;

— BCe KOHTPOIBHBIX PabOTH OlleHEHE! He MeHee, YeM Ha « Y OBIIETBOPHTEIBHO».

OIIEHKA «XOPOII0» B CJIy4ae BbINOJIHEHHS YCJIOBHIl:

— JIOCTaTOYHO ITOJIHO OTBETHII Ha J[Ba BOIIpOca OHIIETa;

— JIaHBI YaCTHYHBIE OTBETHI HA JOIOJHHUTEIBHBIE BOIIPOCHI;

— CaMOCTOSTeIbHAsA padoTa OlleHeHA He HIKE YEM Ha «XOPOIIIO»;

— BCe KOHTPOJIBHBIX Pa0OTHI OIIEHEHHEI HE MEHEE, YEM Ha «YJ[OBIIETBOPHTEIIHHO»;
—  60% KOHTPOIBHBIX pabOT OIL[EHEHHI HE MEHEE, YEM Ha «XOPOIIO» H «OTITMYHO» .

OIIEHKA «OTJHYHO» B CJIy4ae BHIIOJIHEHH S YCJIOBHIA:

— TIIyOOKHE HMCUEPITBIBAOIIIE 3HAHUA ITO BOIIPpOcaM OMIIETa;

— JIaHBI TIPAaBHJIbHBIE H KOHKPETHBIE OTBETHL Ha JOMOIHUTENBHbIE BOITPOCHI;

— CaMOCTOSTeIbHasA paboTa OI[EHEHa He HIKEe, YeEM Ha «XOPOIIO»;

— BCE KOHTPOIBHBIX Pa0OTHI OIIEHEHHI HE MEHEE, YEM Ha «Y[OBIIETBOPHTEIBHO»;
— 80% KOHTPONBHBIX padOT OLIEHEHHEI HE MEHEE, YEM Ha «XOPOIIO» H «OTIIHYHO» .

OlleHOYHBIE CpEeACTBA JUISI HHBAIMAOB W JIHMI[ C OTPAaHHYEHHBIMH BO3MOJKHOCTSIMH
30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHANBHIYAIbHBIX TICHXO(PU3HUECKIX 0COOEHHOCTEI.

— ITPH HEOOXOANMOCTH HHBAIHIAM H JIHI[aM C OTPAHHYeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI
TIPeIOCTaBIISIETCS NOMOMHHUTEIFHOE BPeMsI JITSI ITOATOTOBKH OTBeTa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHH TIPOLIEAYPHI OlIEHHBAHHUS PEe3YIbTaTOB OOYUEHI S HHBAIIMIOB H JIHI C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPeyCMAaTPHBAETCS HCIIONb30BAHHE TEXHHYECKIX
CPeAcTB, HEOOXOMMMBIX HM B CBSI3H C X HHAHBHIYAITBHBIMU OCOOEHHOCTSIMH ;

— IIpH HEOOXOAMMOCTH 1T OOYYAIOIINXCS ¢ OrPaHHYEHHBIMH BO3MOYKHOCTSIMH 3]{OPOBbSI
H HHBAIMIOB IPOIEAypa OlLIEHHBAHHUS pe3yJIbTaTOB OOYUEHHSI 110 JUCHMIUIHHE MOXKET
MTPOBOAUTHCS B HECKOIIBKO 3TATIOB.

[Iporienypa OIEHHBAHHA Pe3yIbTaTOB OOYUEHHS HHBAHAOB H JIHI[ C OTPaHHYEHHBIMI
BO3MOYKHOCTSIMH 3I0POBBS 110 JUCHHIUIIHE TPelycMATpHBAET IIpeocTaBIeHe HHpOpMAIHi B
(dbopmax, aanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3JI0POBbS H BOCITPHSTHS HH(OPMAIHH:

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHIST:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B IeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUst Il ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIH TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YOI XCAL.

5. IlepeveHn yueOHoi JUTepaTYPbl, HHPOPMAHOHHLIX PECYPCOB H TEXHOIOTHil

5.1 OcHoBHas1 JIATEPATYpA:



Epycammmvckuit, A.M. JIuckperHas MmareMaTHKa. TeopHs U MPaKTHKYM : yuyeOHHK / S.M.
Epycammmckuit. - Cankr-Ilerepdypr @ Jlams, 2018. - 476 c¢. -
https://e.Janbook.com/book/106869#book_name.

. Ilak, B. I'. JlMCcKpeTHasd MaTeMaTHKa: TEOPHS MHOXKECTB M KOMOHMHATOPHBINH aHaJI3.

COopHHK 3a/1a4 : yueOHOoe rmocoOne I akajeMiueckoro 6akamaspuara / [Tak B. I'. - M. :
IOpatit, 2018. - 318 c. - https://biblio-online.ru/book/E7D74788-0190-4 AEA-A44B-
58C80091984C.

bappuH, MBan MBanoBuy. /IMcKkpeTHas MaTeMaTHKa: Y4eOHHK U 3alaYHUK : YUeOHHK JJIT
CIIO / WU. Y. Bbaepun. - Mockea : Opaiir, 2018. - 209 c. - https://biblio-
online.ru/book/46422B2A-1497-4FFD-8A53-143190428418.

Hoeuko, @emop AnekcaHapoBud. JIMcKpeTHas MaTeMaTHKa : I OaKalaBpOB H
MAarucTPOB : yUeOHHK JUIS CTYZIEHTOB BY30B, OOYYAFOIIXCS I10 HAIIPABIEHHIO ITOAT OTOBKH
"CucteMHBII aHamM3 U yrpaBieHne" / @. A. HoBUKOB. - 3-¢ u3f. - CaHkt-IlerepOypr (1
Ip.] : Iutep, 2019. - 493 c. : . - (CTaHAapT TPeThero MOKOIeHHA) ( YUeOHHK 1S BY30B).
- bubmiorp.: c. 479. - ISBN 978-5-4461-1341-5.

. Kyk, Apcemmit CepreeBny (Ky0I'Y). JluckpeTHas MaTeMaTHKa : IJ1a0OpaTOPHBII
nmpaktuky™m / A. C. JKyk, E. E. IlomymaHoBa ; MHHHCTEPCTBO HAyKH M BBICIIETO
obpazoBannsa Poccriickoil @expepaimn, KyOaHCKIIT TOCyIapCTBEHHBIII YHHUBEPCHTET. -
KpacHomap : KyGaHckmii rocyaapcrBeHHbl yHHBepcuter, 2019. - 104 c. : ui., tadi. -
Bu6mmorp.: c. 102. - ISBN 978-5-8209-1655-7.

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

Boponenko, A. A. J[HCKpeTHasd MaTeMaTHKa. 3aZayd M YIIPaKHEHHS C PElleHHSIMH :
yyeOHO-MeToaHuecKoe rmocodue / A. A. BopoHeHko, B. C. ®enoposa. - Mocksa : UHDOPA-
M, 2014. - 104 c. : wr1. - (Belciiee oOpa3zoBanue. bakamaspuar). - bubmmorp.: c. 102. -
ISBN 9785160066011 : 152.90.

. Boponenko, A. A. J[HCKpeTHas MaTeMaTHKa. 3aZjadydl M YIIPaXKHEHHS C PEIleHHSIMH :
yueOHO-MeToanuecKoe rmocodue / A. A. BopoHenko, B. C. ®exoposa. - Mocksa : UHDOPA-
M, 2014. - 104 c. : wr1. - (Beiciiee oOpa3zopanue. bakamaspuar). - bubmmorp.: c. 102. -
ISBN 9785160066011 : 152.90.

. Kwuramosa, E.D. JluckperHasa mareMarHka : yueOGHoe rmocodue / E.D. JKuramopa ;
MunucrepctBo  00pa3oBaHMsS U Haykd Poccuiickoii  @efepaiin, T OMCKHH
['ocymapcTBeHHBIN YHUBepPCHTET CHceTeM YiipaBineHHs U PamiosnekTpoHukH (TYCVYP). -
Tomck : Db Kowurenr, 2014. - 98 C. -
http://biblioclub.ru/index.php?page=book &id=480497.

. Hoeukos, ®emop AmnekcaHapoBuu. JIMCKpeTHasd MaTeMaTHKa: Ui OaKallaBpoB H
MarucTpoB : YYeOHHK IS CTyJAeHTOB By30B / @. A. HoBukoB. - 2-e¢ m3a. - CaHKT-
[TerepOypr [m ap.] : ITurep, 2013. - 399 c. - (YueOHUK A1 BYy30B) (CTaHAapT TPETHETO
TIOKOJIEHH ). - bubmuorp.: c. 386-387. - ISBN 9785496000154 : 356.45.

Mukonn, C. B. JluckpeTHas MaTeMaTHKa i1 OakajlaBpa: MHOJKECTBa, OTHOIIEHHS,
byHxam, rpadsl : yuedHoe mocodue / C. B. Mukonu. - Cankr-Ilerep6ypr : Jlans, 2012. -
192 c. - https://e.lanbook.com/book/4316.

[TenntyHoB, Makcim BanepbseBud. JIHMcKpeTHAs MaTeMaTHKa JU1s OaKajlaBpHara : yueOHOe
nocoGHe IS HCIIONb30BaHHS B y4eOHOM IIpoIlecce OOpa30BaTEIbHBIX OpPraHH3aI[II,
PEATH3YIOIIX IPOTrpaMMBl BBICIIETO OOpPa30BaHMUS II0 HAIPABIEHMSM IIOATOTOBKH
10.03.01 - "HMudopmarmonHas 6e3omacHocts”, 09.03.03 - "[IpukmagHas nHdopmaTHka",
38.03.05 - "BusHec-uHpopMaTHKa" (YpoBeHb GakamaBpHaTa)/ M. B. IllenTyHOB. - MockBa
: lopsyas mmusg-TenekoM, 2017. - 114 c. : wit. - (YueOGHoe 1tocoOHe U1 BBICIIIHX YUeOHBIX
3aBefieHit. CIIelHaIbHOCTS ). - bubanorp. B KoHIe I - ISBN 978-5-9912-0659-4.

5.3. Ilepunoanieckue H3IaAHUS:



|. Baswl maHHBIX KoMITaHHH «HcT Brio» http://dlib.eastview.com
2. OnekrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. HHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIE MpodecCHOHAILHBIE 0a3bI
JAHHBIX H HHPOPMANHOHHDbIE CTIPABOIHbIE CHCTEMbI
Dnexmponno-bubniomeunvie cucnemst (O5C):

. BBC «JOPANUT» https://urait.ru/
. DBC «YHUBEPCHUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

1

ok

3. BEC «BOOK.ru» https://www.book.ru
4

5

. OBC «ZNANIUM.COM» www.znanium.com
. BBC «JIAHb» https://e.lanbook.com

Ipogheccuonanvrvie 6asvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

KypHams! n3rarenberBa Wiley https://onlinelibrary.wiley.com/

Hayunas anexkrpoHHas 6ubnmnoreka (HOB) http://www.elibrary.ru/

[OMHOTEKCTOBBIE APXUBHI BEAYINHX 3aITafHBIX HAYYHBIX KyPHAIIOB Ha PoccHiickoii
nJIaTd)opme Hay4yHbIX )XypHasioB HOUKOH http://archive.neicon.ru

6. HaimpioHambHast  ameKTpoHHas OHONMHOTEKa  (JOCTYIT K DIEKTPOHHOH — OHONHOTEKe
Iucceprali Poccuiickoil rocymapctBeHHoi oubimoreku (PI'B) https://rusneb.ru/

7. IlpesupeHtckas 6udmioreka mM. b.H. EnpbiiHa https://www.prlib.ru/

8.  Basa manmerx CSD KemOpHmkckoro leHTpa KpucTamtorpadueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexkropuyM TB" http://www.lektorium.tv/

17. VHusepcurerckas nHdopmarmonHas cucreMa POCCHUS http://uisrussia.msu.ru

DB L

Hugpopmayuonnvie cnpagounvie cticnemol

1. Koncymprant [Imoc - cripaBoyHas IpaBoBas CHCTeMa (ZOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIMOTEKH )

Pecypcot ceoboonozo docmyna

1. KubepJleHnnka http://cyberleninka.ru/;

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BRICIEr0 oOpa3oBaHnusa Poccriickoit Dejiepaliim
https://www.minobrnauki.gov.ru/;

4. @epepanbHeIi opran "PoccHiickoe oOpa3zopaHue" http://www.edu.ru/;

5. HudopmarmonHas cHcTeMa "EXHHOe OKHO ZOCTYITa K o0pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. Emnmas KommeKins Ip@poRbIX 06pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTUTYTa PyccKoro si3pika mMeHH A.C. [TymmkinHa
"O0pa3oBaHNe Ha pyccKoM" https://pushkininstitute.ru/;

8. CrpaBouHO-HH(}p OpMAI[HOHHELT IopTam "Pycckuit S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYeCKHX TOJIKOBBIX CIOBapei http://www.glossary.ru/;




10. CrioBapu M 3HIIMKIIONEIHUH http://dic.academic.ru/;

11. OOpa3zoBarenbHbI TopTan " Yueda" http://www.ucheba.com/;

12. 3axoHorpoekT "O06 obpazoaHuu B Poccuiickoit Mepepaiyi”. Bompockl H OTBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snexmponnsvle obpazogamenvhuvie i uHgopmatuontie pecypcst Kyol'y

—

OIeKTPOHHBI KaTaror HayuHoit 6uonuotexkn KyO6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. OnekTpoHHas OHOIMHOTEKa TPYAOB YueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpezna MORYIBHOIO JUHAMHYECKOr0 0O0y4eHHU S http://moodle.kubsu.ru

4,

Basa yueGHBIX TDIaHOB, Y4eOHO-MeTOAMYeCKHX KOMITIIEKCOB, ITyOMHKAIII H KOH( epeHIMIt

http://infoneeds.kubsu.ru/

5. BubmnoTeka HHPOPMAIHOHHEIX pecypcoB Kadeaprl HH(OPMAIHOHHEIX 00pa3oBaTelbHBIX
TEXHOIIOTHIT http://mschool.kubsu.ru;

6. DONEeKTPOHHBIT apxXUB JOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHHBIE 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIHOHHEIX CHCTEM H TeXHOJOTHI
B oOpazoBanmn KyOI'Y wu HayuHo-Meroamdeckoro skKypHama "[IIKOJIBHBIE T'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMANHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH Il

KoMIbFoTepHOE TECTHPOBAHHUE ITPEACTAaBIIEHHBIX ITPOrPAMM.

KoHcynbTHpOBaHHE, pa3fada 3aZlaHMil IS CaMOCTOSATEIILHOM  paboThI
TIOCPEICTBOM 31EKTPOHHON ITOYTHI.

Hcrnonb30BaHHe SNMEKTPOHHBIX IIPE3EHTAIMIT TPH IMPOBEACHHH JIEKIMOHHBIX
3AHITHI.

Hcronb30BaHte JIEKIHOHHBIX MaTEPHAIIOB B ATTEKTPOHHOM BHJIE

[IpoBepka AOMAIHHX 3afaHHIl H KOHCYIbTHPOBAHHE ITOCPECTBOM 3IIEKTPOHHOH
TIOYTHL.

Hcrnonb30BaHHe SIIEKTPOHHBIX IIPE3CHTALMIT TIPH IMPOBEACHHH JIEKI[MOHHBIX
3aHITHI

Cucrema MOODLE

[IpoBepka JOMaITHUX 3aJjaHHi H KOHCYIIbTHpoBaHHe rocpezctBoM DOUC Kyol'yY

5.6 IlepeveHb JMIIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSEMOro MPOrpaMMHOTO

oldecneueHu s

OpenOffice

GIT

Yandex Browser
Mozilla Firefox
Google Chrome

6. MeToanueckne YyKazaHHsA /ISl OOYYAKINHXCS 110 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

[lo Kypcy HOpelyCMOTPEHO ITPOBeJeHHE IEeKIIHOHHBIX 3aHSTHI, Ha KOTOPBIX HdaeTcs
OCHOBHOH CHCTEMaTH3HPOBAaHHBIH MaTepHall. B XoJe JEeKIIMOHHBIX 3aHSTHH pa30Hparorcs
3JIEMEHTHI TEOPHH U ITPaKTHKH JHCKPETHOH MaTeMaTHKH, IIPHBOASATCS IIPHMEPHI PEITICHUS 3a1a4,



MIPOBOJUTCSI aHAIIM3 HaHOOJee PacIpOCTPAHEHHBIX OIMHOOK. [locie IpocIyImMBaHUS JIEKIHH
PEKOMEH/IYETCSI BBIMTOJIHUTE YIIPaKHEHHUS, IIPHBOANMEIE B ayJIHTOPHH IS CAaMOCTOSTEIBHOM
paboTHI.

ITo xypcy IpexycMOTpeHO ITpOBeJeHHe JTa0OPaTOPHBIX 3aHSTHIL, HA KOTOPBIX JaeTcs
TIPUKITAZHON CHCTEMAaTH3UPOBAHHBIH MaTepHal. B Xojie 3aHaTiil pa30HparoTCcs METOIbI PEIIeHII
3a1a4y 1Mo TemaM. [locrie 3aHSITHS PEeKOMEHIYETCS BBIIOMHHUTH YIIPAKHEHHS, IMTPHBOJHUMBIE IS
CaMOCTOSTEIIbHOI pabOTHI.

IIpu camocToSITENBHON paboTe CTYAEHTOB HEOOXOAMMO U3YYHTh JHTEPATYpy,
NIPHBEJIEHHYIO B ITEPEYHSIX BBIIIIE, TS OCMBICIIEHHS BBOIHMBIX TIOHSTHI, aHAIIN3a TIPEJI0KEHHBIX
MOAXOJA0B M METOAOB JHCKPETHOH MaTeMaTHKHU. [Ipn pelmeHm HOBOH 3aJaull CTYAECHT AOIKEH
YMETh BRIOPATh METOJ[ PEMIEHHUS U er0 00OCHOBAHHE.

BaxxHelmmM 3TalioM Kypca SBISIETCS CaMOCTOSTeNbHad paboTa 1o ucuiumHe. B
MIPOIIECCE CaMOCTOSTEINBHOH PalOTHl CTYHEHT IIPHOOPETAET HABBIKM PAabOTHI C JAUCKPETHBIMH
O0BEKTaMH.

Hcnonp3yroTcad akTHBHBIE, HHHOBAI[MOHHBIE OOpPA30BATENbHBIE TEXHOIIOTHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOMIEKYITbTYPHBIX, OOIMIENMpO(ecCHOHATPHRIX KOMIIETEHI[HIT H
Mpo(ecCHOHATFHBIX KOMITETEHIIT 06y YarOIIIXCSI:

® 1polJiieMHOe OOYYEHHE;
Pa3HOYpPOBHEBOE OOyUEHHE;
MIPOEKTHBIE METOABI OOYUEHHS;
HCCIIE[OBATEIh CKHE METOBI B O0YYEHHH;
0o0y4YeHHe B COTPYAHHYECTBE (KOMaHHas, TPyINIoBas padoTa);
HH(pOPMAIHOHHO- KOMMYHHKAI[HOHHBIE TEXHOIOTHH.

Jlms mI ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IPEAYCMOTpPEHA OPraHH3aIls
KOHCYIIbTAllHI C HCIIONIb30BAHHEM 3IIeKTPOHHOMH ITOYTHI.

YuyeOHo-METOAHMUECKUM 00eCIIeUeHHEM KYPCOBOM PabOThI CTYZIEHTOB SBILTIOTCS:

1. yueOHas muTepaTypa;

2. HOpMaTHBHBIE JOKYMEHTH BY 3a;

3. MeTofM4ecKHe pa3paboTKH VIS CTYIEHTOB.

CamocTtosTenbHas paboTa CTYAEHTOB BKIIFOYAET:

— oopMITEHIE HTOTOBOTO OTYETa (ITOSICHUTENMbHOI 3aITHCKH ).

— aHAJIN3 HOPMAaTHBHO-MeTOINYEeCKOH 0a3bl OpraHH3aIlHi;

— aHAJIN3 HAyYHBIX ITy OIIHKAIIHH TI0 3apaHee OIPeeTIEHHON TeME;

— a”HaIH3 1 006paboTKY HH(OPMAITHH;

— paboTy ¢ Hay4YHOI, y4eOHOI U METOAMYECKOH IINTEPATYPOil,

— pabora ¢ KOHCITeKTaMH Jekimii, 35C.

JI71s1 caMOCTOATENBHOI paOOoThI ITPEJICTABIISETCS aYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM
B MHTepHET, K 31eKTpoHHOI OGHOMHOTEKe By3a H K HH(POPMAIIHOHHO-CITPAaB OYHBIM CHCTEMAM.
HEPEIIEHB YLIEGHO—METOI[I/I‘IECKOI‘O obecIeyeHHs:

1. OcHoBHas 0OpazoBaTelbHas MPOrpaMMa BBICIIIET O TPO(ECCHOHATBHOTO 00Pa30BaHIs
(beneparbHOTO TOCYAapPCTBEHHOTO GIOIKETHOrO 00pa30BaTeIbHOTO YUPEKASHHS
BBICIIIEr0 00pa3zoBaHNA « KyOaHCKHIT TOCYyapCTBEHHBI YHUBEPCHUTET» T10 HAIIPABIIEHHIO
TIOATOTOBKH.

2. TlonoxeHue o MPOBEAEHNH TEKYIIETO KOHTPOIS YCIIEBAEMOCTH H ITPOMEKYTOYHOM
aTTecTalun B (elepalbHOM TOCYIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
YUpeKAEHHU BhICIIEr0 00pa3oBaHMs « KyOaHCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET».

3. O6rmme TpedoBaHHS K ITOCTPOSHHIO, CO/lep/KaHHI0, OQOPMIIEHHIO H YTBEP KICHHIO
padoyeli mporpaMMbl JHCIIHITIHHBL DelepaTbHOro rocyAapcTBEHHOTO
00pa30BaTeIbHOIO CTAHJaPTa BBICIIETO PO eCCHOHAIFHOT O 0Gpa30BaHHSL.

4. Meroanueckue peKOMEHAAINH 0 COAEP/KaHII0, OOPMIIEHHIO H MTPHMEHEHHIO
o0pa3oBaTeIbHbIX TEXHOIOTHIL H OIIEHOYHBIX CPEJICTB B YUeOHOM IIPOIIECCE,
ocHOBaHHOM Ha DeJlepallbHOM TOCYJaPCTBEHHOM 00Pa30BaTeIbHOM CTaHAapTE.



5. Y4eOHBII IUTaH OCHOBHOH 00pa30BaTeIbHOMN ITPOrPaMMBI 10 HAIIPABIEHHIO TIOJT OTOBKH.
6. @eepallbHBII TOCYIAPCTBEHHBIT 00pa30BATEIbHBII CTAHAAPT BHICIIIETO
npoeccHOHATFHOr0 00Pa30BaHMs 110 HAITPABRIEHHIO TTOJT OTOBKH.

B ocBoeHMH AHCLIIUIMHE HHBATHAAMH H IHI[AMH C OI'PaHHMYCHHBIMH BO3MOHOCT AMI
300POBbA OOIBINIOE 3HAYEHHE HMMEET HHIHWBHIYalIbHaA yqeﬁHaﬂ paﬁoTa (KOHCYJIBTEI]_[I-]II) -
JOITOITHHTEIIbHOC Pa3biACHCHHC y‘IeGHOI‘O MaTcpHalla.

WHaHuBHyaIbHBIE

KOHCYIIbTAIlHH IIO TIIPEAMCETY SABIIAIOTCA  BaXKHbIM dJaKTOPOM.

CHOCOﬁCTBYIOH_[I[M HHIAHBHAYaIH3aI[HI 06y‘IeHHH H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIY IIPCIIodaBaTcliieEM H OﬁyllaIOI_T_[I-IMCH HHBAIIMIOM HIIM JIHIOM C OI'paHHYCHHBIMH

BOSMOXHOCTAMH 3JJOPOBbA.

7. Matepua/ibHO-TEXHHUYECKO€ o0ecrieueHue 1o JUCLHMILINHE (MOIy.I10)

HammeHoBanne yIIefjHOI?I aYIHTOPHH, €€ OCHAIII[CHHOCTb

No Buy padot
000pyAOBaHHEM H TEXHHYECKHMH CPEACTBAMH O0YYEHH
1. JIeKI[HOHHBIE 3aHATHSA Aymuropus, YKOMILIEKTOBaHHAS CITeLHAITM3HPOBaHHOI
MeOembI0 H TEXHHYECKHMH CPEICTBAMH O0YUeHHS
2. JlaGopaTopHbIe 3aHATHS | AYyIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI

MeOeTbIo H TEXHHYCCKIIMIL CpeACTBaMIL OﬁylleHH_FI,
KOMITBFOTCEPAaMH, ITPOCKTOPOM, ITPOI'PaMMHBIM obecIieyeHHEM

3. ['pyrmioBsie

A}’IIIITOPIBI, YKOMITIICKTOBaHHasA CHGL[I-I&J]I‘IBIIPOBEI}H{Oﬁ

(MHIUBHTyaJTbHBIE ) MeOelnbl0 M TEXHHYECKHMMH  CPEACTBAMH  OOYYeHHS,
KOHCYIIbTallHH KOMITHFOT€paMH, IIPOTPAMMHBIM OO€CTIEYEHHEM

4. Texkyimuii  KOHTPOIb, | AyIUTOPHA, YKOMILIEKTOBaHHAS CITEIHAITM3UPOBAaHHOIT
MIPOMEXKYTOYHAS MeOelnbl0 M TEXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
aTTecTal[Hus KOMITbFOT€paMH, ITPOTPAMMHBIM 00€CTIEYEHHEM

5. CamMocTosTenbHAd KaGuHer 11 caMOCTOSTENBHOH  paldOThI, OCHAIEHHBII
padoTa KOMITHFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOYEHHS K

cetn «VHTepHeT», IMpOrpaMMOIl SKPAaHHOTO YBEIHYEHHS H
oOecIleYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIHOHHO-
00pa30BaTEIbHYIO CPely YHHBEPCHTETA.

[Tprveuanne: KoHKpeTH3aIisa ayIHTOPHI H UX OocHallleHHe omnpeaensgercs OIIOII.
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