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1 Heau u 3axa4m U3y4YeHHsI AUCIHUTIIHHBI

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOM  1ENbIO  JAUCHUUIUIMHBI  SIBISIETCS.  M3yYEHHE  TEOPETHYECKUX  OCHOB
MaTEeMATHYECKON JIOTHKH, (YHIAMEHTAIBHBIX IUCKPETHBIX MOJENSX M CBOWCTBAX OOBEKTOB
JUCKPETHON MpUpPOJbl, OyineBoi anreOpbl, TeOpUH rpadoB, YINPaBISIOMIMX CHCTEM, KOHEYHBIX
aBTOMaToB # (GOpPMaNbHBIX TpaMMaTHK. BaXHBIM sBISETCS MNPUOOPETEHUS HABBHIKOB
OIEpUPOBAHUSA C O0BEKTAMH MU3yUaeMbIX 00JIacTel.

BocnutaTensHOM 1eNbI0 JUCIUILTAHBL SBISETCS (DOPMUPOBAHKE Y CTYJACHTOB HAYYHOTO,
TBOPYECKOTO MOJX0Aa K OCBOCHUIO (DyHIAMEHTaIbHOM TEOPUHU, METOJOB M CPEJACTB pEICHUs
3a/1a4 00 aOCTPaKTHBIX MOAEIAX TUCKPETHOW IPUPOJIBI.

Otbop Marepuana OCHOBBIBAE€TCS Ha HEOOXOIHMMOCTH O3HAKOMUTH CTYJEHTOB CO
CIIeTyIOIICH COBPEMEHHOM HayYHO! MH(pOpMAIUEH:

- MaTeMaTU4eCcKOl JIOTUKH, OyaeBoi anreOpbl 1 METOAAX 10Ka3aTeIbCTB;
- TEOPUH MHOKECTB U OTHOLLICHMSIX;

- OCHOB KOMOMHATOPHUKH;

- Teopuu rpados;

- OCHOB T€OPUH BBIYHCIUTEIHHBIX KOHEUYHBIX aBTOMATOB;

- OCHOB TeopuH (HOPMAIbHBIX TPAMMAaTHK.

ConepxarenpbHOE  HAMOJHEHUE JUCHUIUIMHBI  OO0YCIIOBJIECHO OOLIMMHU  3aJad4aMu
MOATOTOBKM OakasiaBpa.

HayuHoli OCHOBOW mJIsi TOCTPOCHUS MPOrpamMMbl JAHHOW JUCHUIUIMHBI SABJISECTCS
TEOPETUKO-MPAarMaTUYECKUN OIX0]] B O0yUEHUH.

1.2 3agaun TUCOUILTAHBI

OcHOBHBIE 3371a4H Kypca Ha OCHOBE CUCTEMHOTO OIX0/1a:

- TmpuoOpeTeHne HaBBIKOB IMOCTPOCHUSI MMPETUKATOB;

- mpuoOpeTeHne HaBBIKOB JOKA3aTeJIbCTB HA OCHOBE JIOTUKH MPEIUKATOB;

= O3HAaKOMJICHHUC C OCHOBHBIMHU 3JICMCHTAMH TCOPHUHU MHOXKCCTB U MCTOAAMU peH_ICHI/Iﬁ
3aJa4 Ha MHOXECTBax,

- NpuoOpeTeHHE HABBIKOB padOThl ¢ KOMOMHATOPHBIMU OOBEKTAMU;
- 03HAKOMJICHHE C OCHOBHBIMHU 3JIeMEHTaMU OyJIeBOH anredpsl;

- NpHOOpeTeHne HABBIKOB pellIeHHs 3a/1au Ha rpagax;

- O3HAKOMJIEHUE C OCHOBHBIMU 2JIEMEHTAMH TEOPUU KOAUPOBAHMS;
- NpuoOpeTeHHE HaBbIKOB MOCTPOEHUSI KOHEUHBIX aBTOMATOB;

- npuodOpeTeHHe 6a30BbIX HABBIKOB IMOCTPOCHUS U aHAIHN3a (POPMAIbHBIX S3bIKOB.

1.3 MecTo AucuuminHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuumuimHa «JluckpeTHas MatemaTtuka» oTHocuTcs K «OO0s3aTenpHas yacTh» bioka 1
«Incummumasl  (Moaysu)» ydeOHoro mmiaHa. OHa BKIOYaeT (opMajabHBIE OMHCAHUS U
HEOO0X0/IMMOE TeOopeTHYecKoe OOOCHOBaHMUS (yHIAMEHTAIbHBIX MOJIENed U METOJIOB,
UCTIONIB3YEMBIX TPH HM3YyYSHHH BCEX IUCIMIUIMH MPOTPAMMHUCTCKOTO IIMKIJIA, OOecreduBast
(dopmupoBaHrEe OOLIMX MPEACTABICHUSIX 00 OCHOBHBIX MOJENISIX M METOJaX, MCIOIb3YEeMbIX B
Pa3INYHBIX pa3lieax COBPEMEHHON MaTeMaTHKNA U HH()OPMaTHKH.

BXoaHBIMU 3HaHUSMH 11 OCBOCHUS TAHHOM TUCLMIUIMHBI SBISIIOTCS 3HAHUS, YMEHHS U
OTIBIT, HAKOTJICHHBIA CTYACHTAaMH B MTPOIECCe U3yUSHHsI MAaTEMAaTHKN M HH)OPMATHKH.



1.4 IlepedyeHb NMJIAHMPYeMbIX Pe3yJbTATOB O0Oy4YeHHMs IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHHPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3yyenne paHHOW y4yeOHOW JAMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00y4aroIuXCcsl CAEAYIOIUX KOMIIETEHIUI:

OIIK-1

OIIK-1.1

3nameo

Ymems

Braoemw

OIIK-1.2

3name

Ymems

Baaoemw

Cnoco0eH nmpumMeHsiTb (PyHIaMeHTAJIbHbIe 3HAHUS, NMOJYy4YeHHbIe B 00JIaCTH
MaTeMaTH4eCKMX M (WJHM) eCTeCTBEHHbIX HAYK, M HCHO0Jb30BATH HMX B
npodeccHoHAJIbLHOM 1eATeJIbHOCTH

Ilpumenaem ¢ynoamenmanvnovle 3HaHUA, ROTYYEHHble 6 O0OIACHU
Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAYK HpU HOCHPOCHUU
Modeneli 8 3a0aHHOU RPEOMemH ol odracmu
Memoowvl ananuza u 00006WeHUss OMEYECMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
obnacmu OUCKPEeMHO20 MOOETUPOBAHUs
Memoowvl nposedenus 3KkCnepumenmos u Habardenull, 000o0weHuUsr u 0opabomku
OUCKpemuou uHgopmayuu

Ilposooums  aumanusz  UCnOIHeHUss — MpeboaHull ¢ UCNOIb308AHUEM
MAmMemMamuyeckou 102uKu

Hcnonvzoeams  cywecmeyiowue — munosvie — peuleHus U - WabIOHbL
NPOEKMUPOBAHUS. NPOSPAMMHO20 0Decneyenus

Ipumensamo memoObl ananu3a HAYYHO-MEXHUYECKOU uHgopmayuu 6 odaracmu
OUCKPEMHO20 MOOeIUPOBAHUSL

Ananuz  6ozmodcHocmeli  peanuzayuu - mpeoosaHui K - NPOSPAMMHOMY
obecneyeHuro Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUSL

IIpoexmuposanue OUCKpemuvlx CmpyKmyp OaHHbIX

Coop, obpabomka, anamuz u 00006weHUe pe3yIbMaAmos 3KCNEPUMEHMO8 U
UCCIe0068aHUll 8 COOmeemcmeyrowel 001acmuy 3HAHUL ¢ UCHOb308AHUEM
MAMeMamuyeckou 102uKu

Heamenvnocmo, HanpasnieHHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepa,
NPeononazanuux 6vlop U MHO2000pasue axKmyarbHblX Cnocob08 peuleHus
3a0ay

Ilpumensem ¢ynoamenmanvnovle 3HaHusA, NOTYYEHHble 6 O0OIACHU
Mamemamuyeckux u (uau) ecmecmeeHHbIX HAYK nPU 8blOOPe Memooos
peuienus 3a0au npogheccuonanbHoll deamenabHOCmu
Memoowst ananuza u 06006wWeHUs OMeYecm8eHH020 U MeNCOYHAPOOHO20 ONblmd 8
obacmu OUCKPEMHO20 MOOETUPOBAHUS
Memo0owsi npogedenus IKCnepuUMeHmos u Habardenull, 000oweHUs u 00pabomxu
OUCcKpemuou uHgopmayuu

Ilposooumv ~ ananuz  ucnoiHeHuss — mMpeOOBAHUN ¢ UCHONb30BAHUEM
Mamemamuyeckoul 102UKu

IIposooums oyenky u 060CHOB8aHUE PEKOMEHOYEMbIX PEUEHUL

Hcnonvzosamv  cywecmeyrowue — munogvle — pewieHus U - WAbIoHbl
NPOEKMUPOBAHUsL  NPOCPAMMHO20 0OeCneveHus HA OCHO8e OUCKPEeMHO20
MOOenuUpo8aHus

Tpumensimo memoowvl aHANU3A HAYYHO-MEXHUYEeCKOU UHOpMayuu

Ananuz  6o3mooicnHocmell  peanuzayuu  mpebo8aHull K - NPOSPAMMHOMY
obecneyeHuo ¢ UCNONb308AHUEM MAMEMATNUYECKOU T0CUKU



OIIK-3

OIIK-3.1

3namo

Ymems

Braoemw

OIIK-3.2

3name

Ymems

Oyenka epemenu u mpyooemMKoCmu peanuzayuu mpeOo8aHull K npocpammHOMy
obecneyeHuro Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUS.

Coop, obpabomka, anaiuz u 0000weHUe pe3yIbMAMO8 IKCNEPUMEHMO8 U
uccne0o8anull 8 001acmu 3SHAHUU OUCKPEMHbLX Mooeel

Iloocomoska npeonodicenuti 01 COCMAGIEHUss NIAHO8 U MemOOUYECKUX
npocpamMm UCCAe008aHUll U pa3pabOmoK, HPAKMUYEeCKUX pPeKOMeHOayuu no
UCNOTHEHUIO UX Pe3YIbMamos Ha OCHO8e OUCKPEMHO20 AHANU3A
HeamenvHocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepad,
npeononazanwux 6vlOop U MHO2000pasue aKmyaibHblX Cnoco608 peuleHus
3a0ay

CnocobeH nmpuMeHAT> M MOAU(PUUMPOBATHL MaTeMaTHYecKHe MOJEJH sl
pelieHus 3a71a4 B 00J1acTH NPo¢eCCHOHAIBbHOM 1eITeJIbHOCTH

Apzymenmupoeano npumensem COBPEMEHHbI MAMeMAMUYECKUil
annapam u UHpOpMAUUOHHBIE MEXHOI02UU, 6 mMOM HUCTe
omeuecmeenHnvle, NPU CO30AHUU MAMEMAMUYECKUX Modenell 0.
peuwienus 3a0ay 6 ooacmu npogheccuoHanIbHOU OessmeIbHOCmU
Memooonozuu  paspabomru npocpammnoco obecnedenuss U MexXHOI02UU
NPOCPAMMUPOBAHUS HA OCHO8E OUCKPEMHO20 MOOeNUPOBAHUS
Llenu u 3a0auu npoBOOUMBIX UCCIE008AHUL U PpA3PAOOMOK HA OCHOBE
OUCKPEemMHO20 aHaIU3d
Memo0owsl nposedernus IKCnepumMenHmos u Habardenutl, 060owenus u 0opabomru
uHgopmayuu Ha 0cHoBe OUCKPEMHO20 MOOEIUPOBAHUS

IIposooums ananus ucnoaneHus mpebo8aHuil Ha 0CHO8e OUCKPEMHO20 AHAIU3A
Hcnonvzoeams  cywecmeyiowue — munosvie — peuleHus U WAabIOHbL
NPOEKMUPOBAHUST  NPOSPAMMHO20 00OECNeyeHuUss HA OCHOBe OUCKPEMHO20
MOOenUupo8aHus

Ananuz  8osmodcHocmeli  peanusayuu  mpebo8anuil K - NPOSPAMMHOMY
obecneueHu0 Ha OCHO8e OUCKPEMHO20 AHATU3A

Coenacosanue  mpebosanuii K  NPOSPAMMHOMY  obecneuenuro ¢
3auUHmMepPeco8AHHbIMU CMOPOHAMU HA OCHOBE OUCKPEMHO20 MOOETUPOBAHUS.
IIpoexmuposeanue cmpykmyp OUCKpemHvIX OaHHbIX

Coop, obpabomka, ananuz u 00600weHUe pe3yTbMAMo8 IKCNEPUMEHMO8 U
uccne0osanull 8 001acmu OUCKPEemHo20 aHaIu3a

HesmenvHocmy, HanpasieHHas Ha peuleHue 3a0ay AHATUMUYecKo2o Xapakmepa,
npeononazanwux 6vloop u MHO2000pazue axkmyaibHblX CNocob08 peuleHusl
3a0ay

Opuenmupyemca 6 COBPEMEHHBIX NONOHCEHUAX U KOHUCHUUAX
NPUKIAOHOU MAMEMAMUKU U RPOZPAMMHO20 0Decnedyenus
Memooonozuu  paspabomku npocpamMmHo20 obecneyeHus U  MexHoA02Ul
NPOCPAMMUPOBAHUS C UCHOTIL30BAHUEM OUCKPEMHO20 MOOEIUPOBAHUS
Lenu u 3a0auu npo8oOUMBIX UCCTIEO08AHULL U PA3PAOOMOK
Memoowvl nposedenus IkCnepumenmos u HabardeHul, 0600weHuUss u 0opabomku
ungopmayuu Ha 0CHO8e OUCKPEMHO20 AHAIU3A

Hcnonvzosamv  cywecmeyrowue  munogvle  pewieHus U - UAabIoHbl
NPOEKMUPOBAHUsL NPOSPAMMHO20 0DECNEYeHUsl C UCNONb30BAHUEM OUCKPEMHO20
MOOenuUpoB8aHus



Bnaoems IIpoexmuposanue OUCKpemHvlX CIMpPYKmyp OAHHbIX
Coop, obpabomka, anamus u 0000wWeHUe pe3YTbMAMO8 IKCHEPUMEHMO8 U
uccnedosanuil 8 001acmu OUCKPemHblX 3HAHUL
HeamenvHocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepad,
npeononazanwux 6vlOop U MHO2000pasue aKmyaibHblX Cnoco608 peuleHus
3a0ay

2. CTpyKTYpa U cofiepKaHUE QU CIUIIHHbI

2.1 Pacnpeneienue TPYA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OO6mmast Tpy10EMKOCTh TUCIUILIMHBI COCTABIAET § 3a4. e11. (288 yacoB), MX pacnpeciicHue
0 BHJIaM pa0oT MPEICTaBICHO B TaOIuUIe

Cemectpsl
. Bceero
Bup y4eOHoii padoThI (yachbl)
4acoB
1 2
KonTakTHasi pabora, B TOM 4ucJje: 160,8 | 90,3 | 72,5
AyauTOpHBIE 3aHATHS (BCEro): 152 84 68
3aHsATUS JEKIMOHHOIO TUIIA 84 50 34
JlaGopaTopHble 3aHITHS 68 34 34
3aHsATHUSI CEMUHAPCKOTo TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSITHSI)
HNnas koHTaKTHas1 padora: 10,8 6,3 45
KoHnTtpoisb camocTositenpHOM padoTel (KCP) 10 6 4
[Tpomexyrounas arrectauus (MKP) 0,8 03 | 05
CamocrositesibHas padoTa, B TOM 4HCIe: 53,8 18 | 358
[TpopaboTka yueOHOro (TEOpETUYECKOTO) 258 10 | 158
Marepuaia

BrinmonHenne HHAUBUYaTbHBIX 331aHUN

N N 28 8 20
(moAroToBKa COOOLIECHUH, TPe3eHTAIH)

KoHnTtpoJs: 714 | 357 | 357
IToarotoBka K AK3aMeHYy 714 | 357 | 357
qac. 288 144 | 144
B TOM 4HCJIe
OO0mas Tpy10eMKoOCTb KOHTAKTHAasl 162,6 | 90,3 | 72,3
pabora
3a4. e 8 4 4

2.2 CTpyKTypa AMCUHMIIIMHBI
Pacnpenenenne BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Pasnensl (TeMbl) TUCLHUIUIMHBI, U3yUyaeMble B 1 ceMecTpe

KoamuecTBo yacos
Bueay
JHUTOP
Ne HaumenoBanue pasnesio (Tem) Beero AynuTopHasi paboTa Has
padora
J 13 JIP CPC
1 2 3 4 5 6 7
1. | OcHOBBI JIOTUKH IPEIUKATOB 8 4 2 2
2. | Mertonasl 1OKa3aTENbCTB 8 4 2 2
3. | OcHOBHBIE MOHSTHS TEOPUH MHOKECTB 12 6 4 2




KoJsimyecTBO 4acoB
BHeay
o JAUTOP
Ne HaumenoBanue pasnesioB (Tem) Beero AynurtopHas pa6oTa Has
padorta
J 3 JIP CPC
1 2 3 4 5 6 7
4. | OTHONICHHS] HA MHOYKECTBAX 18 10 6 2
5. | OCHOBBI KOMOMHATOPUKH 22 10 8 4
6. | OcHOBBI OyJI€BO anTeOpHI 20 8 8 4
7. | OcHOBBI TeOpHH rpadoB 14 8 4 2
NTOI'O no pa3aenam JuCHUNTHHBI 102 50 34 18
Kontposs camocrosarensHoil padotsl (KCP) 6
ITpomexxyrounast arrectanus (MKP) 0,3
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
OO0asi TPy10€eMKOCTb MO TMCHHUILIHHE 144
Pasnensl (TeMbl) TUCIUILIMHBI, H3YYaeMbIe B 2 ceMecTpe
KoaudyecTBo yacoB
Bueay
o AUTOP
No HaumenoBaHue pa3jiesioB (TeM) Beero AynurtopHasi pa6oTa Has
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | OcHoBsl Teopuu rpados 23 8 8 7
2. | OCHOBBI TEOPUH YIIPABIISIFONIMX CUCTEM 15 4 4 7
3. | OcHOBBI TEOpUHU KOAUPOBAHUS 15 4 4 7
OCHOBBI TCOPUH BBIYUCIUTEITHHBIX KOHCYHBIX
4. P 19 | 6 6 7
ABTOMAaTOB
5. | OcHoBBI TeOpHH (HOPMAIBHBIX TPAMMATHK 31,8 12 12 7,8
HNUTOI'O no pa3aejiam AU CHUIIMHBI 103,8 34 34 35,8
KonTponbs camocrositenbaoi padotsl (KCP) 4
[Tpomexxyrounas arrecranus (MKP) 0,5
[TonroroBka K TEKylL1eMy KOHTPOJIIO 35,7
OO0m1asi TPy10€eMKOCTh MO IMCUMIIHHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnvie 3ausmus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Conep:xanue pa3iesioB (TeM) TUCHUILIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
N HaumenoBanmue pasaesna Conepanne pasnena (Tembi) TeKyl1ero
(TembI) KOHTPOJI
s
1 2 3 4
1 OCHOBBI JIOTHKH OCHOBHBIE MOHATHSI JIOTHKHU MPeAUKaToB. KBaHTOPHI. BHIMOIHUMOCTD 1 K. T
) NPEIUKATOB UCTUHHOCTS. [IpedukcHas HopManbHas hopma. ’
2. MeToabl JOKa3aTeIbLCTB MeTtoap! 10Ka3aTesbeTB. MaTtemaTuyeckast MHIYKLHS. K, T
3 OCHOBHEIE IIOHATHS OCHOBHBIE TTOHATHS TEOPUU MHOXeCTB. OCHOBHBIE OTIEpaIliy HaT K. T
) TEOPUU MHOXKECTB MHOXKecTBaMU. JlekapToBO NPOM3BECHUE MHOMKECTB. ’
OtHowennsa. OcHoBHBIE onpeaeneHus. CBolcTBa OUHAPHBIX
oTHouieHud. Onepanuy HaJl OMHAPHBIMU OTHOIICHUSIMU. 3aMbIKaHUE
4 OTHOIIEHUS Ha oTHouIeHni. OTHOIIEHUE SKBUBAJICHTHOCTH U OTHOLLIEHHUE MOPSIKA. K.T
' MHO>KECTBax Oynkumn. Mabekus, cropbekuus 1 ouexuus. Onepanuy Ha ’
MHOXecTBe. Sapo ¢pyHKIun. MomHocTh MHOKecTBa. KoHeuHbIe 1
OeckoHeuHbIe MHOXKecTBa. [IpuHImmn Jupuxie.




HaumeHoBaHue pa3zaena
(Tembl)

Coaep:xanue pasjesia (TeMbl)

®opma
TeKyIlero
KOHTPOJI
s

2

3

4

OCHOBBI KOMOWHATOPUKH

Pa3memenus u nepecranoBkd. Coueranus. [lepecTaHOBKH U COYETaHHS
¢ moBropeHusMH. [lonmmHOMHHaBEHAs Gopmyna. burnom HeroToHa.
CBoiicTBa OMHOMUHANBHBIX KO3 uuneHToB. Pazouenus . [Tpunmmn
BKJIOUCHUS M UCKIFOYEHHUS. YHCIIO CIOPBEKTHBHBIX (DYHKIIHHA.
Iloncranosku. MiuBepcun.

K, T

OcHoBHI Oy1eBOii anredpsl

Oynkimn anre6ps! Joruky. CyliecTBeHHBIE I HECYIIECTBCHHBIE
nepeMeHHbIe. ByneBs! QyHKIMN OfHO 1 IBYX IIEpEMEHHBIX.
Peanmzanms Gpynkmuii popmynamu. PaBHoCHIBHEIE HOPMYIIBL.
[MoncranoBka u 3amena. Anrebpa OyineBsIx QyHKnuiA. [TprHIuMI
nBoiicTBeHHOCTH. Pasnoxxenne OyneBbIx (YHKIHH 1O TIEPEMEHHbIM.
JH®, KHO, CAHD, CKH®. IToctpoerne CJH®D. Anroputm
BBIYUCIICHUS 3HAYCHUS OyJ1eBOH (yHKIMH. DKBUBAIICHTHBIC
mpeobpa3oBaHs. 3aMbIKaHHE MHOKECTBa OyJIeBBbIX (HYHKLHIL.
3aMKHYyTbIE KJIACCHI

OcHOBBI TeopHuH TpadoB

Bupner u cioco6s! 3aganus rpados. [loarpader u wactu rpada.
Oneparmu Hax rpadgamu. CreneHu BepmuH. MapmpyTeL.
Hocrmwkumocts. CBsi3HOCTB. PaccTostHus B rpadax. DitepoBsl IUKIIBI K
neru. O600mEeHHas TeopeMa 00 SHIepOBhIX HEMsIX. [ aMUITBTOHOB IMKJL.
BsBemennsie rpadsl. ['pad-nepeso u rpag-nec. Lukinomarudeckoe
gncio rpada. [ABynonsHble (deTHbIC) rpadbl. HaxoxaeHne kpaTdadmmx
MapmpyToB. OctoBsl rpadoB. OyHIaAMEHTATbHBIE UKIBL. Packpacku
rpados. [Tnanapusie rpadsl. Paspesst. Ceru. [ToToku B ceTsix. Pacuer
MaKCUMAJIFHOTO OTOKA B CETH.

OCHOBBI TEOpHH
YIPaBIAIOIMX CHCTEM

CxeMbl n3 QyHKIHOHAIBHEIX JIEMEHTOB. Peanu3arnus GpyHKIui
anreOpsl toruku cxemamu .CymmaTop. BepxHss oLeHKa CI0KHOCTH
cymMaTopa. Berautarens. Meron KapaiyObr mocTpoeHUs CXeMBI IS
YMHOKEHHSI, BEPXHSISI OLICHKA € CIIO’KHOCTH.

>

OCHOBBI TEOpHHU
KOJIMPOBaHUS

AncdasutHOE KOmUpoBaHue. Teopema MapkoBa 0 B3aMHOU
OJTHO3HAYHOCTH aJ(haBUTHOTO KoJupoBaHus. HepaBeHcTBO
Maxkmmuiana. CyniecTBoBaHHe ITPE(UKCHOTO KOJa C 3aJaHHBIMH
JUTMHAMU KOJIOBBIX cJIoB. ONTHUManbHbIe KOJbI, UX CBOMcTBa. Teopema
peaykuun. Kozel ¢ ucnpasieHueM r omubok. Onenka gynkuun Mr(n).
Kozmst Xammunra. Ouenka Gyukuun Mi(n).

10.

OCHOBBI T€OpHHU
BBIYHCITUTEIBHBIX
KOHEUHBIX aBTOMATOB

[loHsATHE OTpaHUYEHHO AETEPMUHUPOBAHHBIX (aBTOMATHBIX) QyHKIHA,
WX TpeAcTaBleHne nuarpammoit Mypa. Ennangnas 3anepxka. CXeMsl
13 QYHKIMOHATBHBIX 2JIEMEHTOB U JIEMEHTOB 3aJICPXKKH.
ABTOMaTHOCTH OCYIIECTBIISIEMBIX UIMU O0TOOpakeHUiH. MoaenupoBanue
aBTOMaTHON (PyHKIMU cXeMOil n3 QyHKIIMOHAIBHBIX YJIEMEHTOB H
351eMeHTOB 3a1epxkku. Teopema Mypa. Teopema 06 oTaHInMOCTH
COCTOSIHMH IByX aBTOMATOB.

>

11.

OCHOBBI TEOpHH
(hOpMaITBHBIX TPAMMAaTHK

Iomyckaronue KA. TIKA, HKA, >-HKA. PeryisipHbie BHIpaKEHUSL.
KoHeuHbIe aBTOMATHI M PETYJISIPHBIE BRIpaKeHHUs. JI0Ka3aTenbCcTBO
HEPeryJIIpHOCTH s3bIKOB. CBOHCTBA 3aMKHYTOCTH PETYJISIPHBIX SI3BIKOB.
DKBHBaJEHTHOCTh 1 MUHUMH3AIHs aBTOMaToB. KOHTEKCTHO-
cBOOOIHBIE TpaMMaTHKU. JlepeBbs pa3dopa. ABTOMAaTHI C Mara3mHHOM
namMsThio. JleMMa 0 Hakayke JIsi KOHTEKCTHO-CBOOOHBIX SI3bIKOB

KT

IHpumeuanue: JIP — omuem/3awpuma nabopamopnoi pabomot, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmupoganue, P3 — pewenue 3aday.

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA

He npenycMoTpeHsl.

2.3.3 JIaGopaTopHBbIe 3aHATHS

®opma
Ne HanmeHoBaHue pa3zesia (TeMbl) HanmeHoBaHHe J1a00paTOPHBIX padoT reiymero
KOHTPOJI
st
1 2 3 4
OCHOBHbIE HOHSTHS JIOTUKH ITPeAUKaTOB. KBaHTOPBHI.
1. OCHOBBI JIOTHKH IIPEINKATOB BrmonanMocTs 1 nCTHHHOCTE. [IpedukcHas HopMansHas P3
dhopma.




®opma
Ne HaumenoBanue pa3gena (TeMbl) HaumenoBanue 1a6opaTopHbix pador reiymero
KOHTPOJI
s
1 2 3 4
2. Mertoabl 10Ka3aTeNbCTB Mertonbl nokazaTenbcTB. MaremaTuueckast HHAYKIIHSL. P3
3 OcHOBHBIE TOHATHS TEOPUU MHOKECTB. OCHOBHBIE P3
oIepaliy HaJ MHOKECTBAMH.
OCHOBHBIE IOHATHS TEOPHH MHO)KECTB
4 OcHOBHbIE ONEpaIK HaJ MHOXECTBaMH. JlekapToBO P3
NIPOU3BE/ICHUE MHOKECTB.
OtHomenus. OcHOBHBIE onpeneneHus. CBolicTBa
5. OuHapHBIX OTHOIIEHUH. Onepanyuy Hal OMHAPHBIMA P3
OTHOIICHUSIMHU.
6. OTHOIIEHHST HA MHOXKECTBAX 3ambIkaHue OTHOIIEHUH. OTHOIIIEHNE SKBUBAIEHTHOCTH U P3
OTHOILICHUE MOPSAKA.
7 Oynkimu. Mabeknus, Clopbekus 1 Ouekuus. SAapo P3
' ¢yHKIMH. MOITHOCTh MHOXKECTBA.
8. Pasmemienust u nepectanoBku. Coueranus. P3
9. IlepecTaHOBKH U COUYETAaHHUS C TOBTOPEHUSIMHU. P3
10. OCHOBBI KOMOWHATOPUKHI [TonunomunanbHas Gopmynia. buaom HeroToHa. P3
11. Paz6uenus . [IpuHINT BKIIOUSHHS U UCKITIOYeHUS. Yucmo P3
CIOpbeKTHBHBIX (pyHKImid. [TogcTaHoBkH. MHBEpcH.
Oyukiyn anre6ps! Joruk. CyliecTBeHHBIE H
12. HeCyIIeCTBEHHBIC IlepeMeHHbIe. ByneBsl QyHKIMN oxHO P3
U IBYX IepeMeHHbIX. Peanmmzauus ¢pyskimit popmymamu.
PaBrocmipHBIE hopmydnl. [logcTaHoBKa 1 3aMeHa.
13. | OchoBsi Gysesoii atreBps! Anrebpa OyneBbIX QyHKIHUIA. HPI/IHHI/IH JIBOMCTBEHHOCTH. P3
Paznoxenne OyneBbix ¢yHkuuii mo nepemeHssM. JJTHD,
KH®, CAH®, CKH®. [Toctpoenne CIH®.
14. 3aMbIKaHNE MHOXKECTBA OYyJIeBBIX (DYHKINH. 3aMKHYTHIE P3
KIIaCChI.
15. 3aMKHYTBIC KJIACChI. P3
16. Buns! u cioco6s1 3ananus rpados. [loarpads! u yacti P3
rpada. Onepanun Hax rpadamMi.
17 Crenenu BepirH. MapmipyTsl. JI0OCTHKUMOCTS. P3
) CasizHOCTB. PaccrosiHus B rpadax.
18, DitnepoBsl nuKIB 1 neny. O6o01eHHas Teopema 0o P3
SHIIEPOBBIX LeNsAX. | 'aMUIBTOHOB IUKIL
OcHOBHI TeopHH TpadoB B3sBemennsie rpadsl. ['pad-nepeso u rpad-nec.
19. Hukmomarnueckoe yncio rpada. JByaonsHEIE (YEeTHBIE) P3
rpadsl. HaxoxaeHue kpaT4ailiimx MapIpyToB.
20. OcroBsl rpagoB. OyHIaMEHTAIbHBIE IIMKJIBL. P3
21. [InanapHble rpadsl. P3
22 Pazpessl. Cern. [loToku B ceTsix. Pacuer MakcuMasHOTO P3
MIOTOKA B CETH.
23 CxeMbl U3 QYHKIMOHAIBHBIX JJIEMEHTOB. Peanm3arus P3
" | OcHOBBI TeOpHH YHPABISIOMINX CHCTEM (GyHKIMIT aIreOphl JIOTHKH CXeMaMH .
24. CymMmatop. Beruurarens. P3
25, AndasutHOE KOMUpoBaHue. CylIeCTBOBAHKE P3
OCHOBBI TEOPHH KOJUPOBAHUS MIPe(UKCHOTO KOJIA C 33IaHHBIMH JUIMHAMH KOJIOBBIX CIOB
26. Koxpr XaMmuHra. P3
[oHsiTHE OTpaHUYEHHO JIETePMHHHPOBAHHBIX
27. (aBTOMAaTHBIX) (QYHKIMIA, UX HpeICTaBICHHE TUarpaMMOi P3
Mypa.
OCHOBBI TEOPHUH BEIYHCIUTEIBHBIX
KOHEYHEIX aBTOMATOB CxeMBbl U3 (byHKL[I/IOHaJ'[]:HbIX 3J'[eMeHTO]\3‘ H DJICMEHTOB
28 3amepKku. MoaennpoBaHue aBTOMAaTHONW (yHKIINH P3
CXeMOH 13 (PyHKIIMOHAJIBHBIX 3JIEMEHTOB U 3JIEMEHTOB
3aIePKKH.
29. Jonyckatonme JIKA u perysipHbie BEIpaKeHHsI. P3
30. Jonyckaroume HKA, > -HKA u peryiisipabie BRIPaXKeHHSL. P3
31. DKBUBAJICHTHOCTh 1 MUHUMHU3AIMsI aBTOMATOB. P3
OcHOBBI TeoprH HOpPMabHBIX
32. rpammaTHE JloKka3aTeabCTBO HEPETYIISIPHOCTH SI3BIKOB. P3
33, KOHTeKCTH?-CBO6OI{HHe TpaMMaTHKH. ABTOMATHI C P3
MarasuHHOH MaMSThIO.
34. JleMMa 0 Hakauke /U1 KOHTEKCTHO-CBOOOIHEIX SA3BLIKOB. P3

Ipumeyanue: JIP — omuem/3awuma rabopamophou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.



2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
He npenycMmotpeHsl.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4yaruuXxcs Mo JUCHUILINHE (MOYJII0)

[Tepeuyenb yueOHO-METOAMUECKOTO 00ECIeUYeHH s JUCLUILIUHBI
Ne Bun CPC T10 BBITOJIHEHUIO CAMOCTOSITEIIbHON paboThI
1 2 3
1  |U3yuenue Mertoauueckre yka3zaHUs 10 OpraHM3alMd CaMOCTOSTEIbHOU
TEOPETUYECKOIO paboThI CTYJEHTOB, YTBEPKIACHHbIE kadenpoit
Marepuaia nH(POPMaMOHHBIX TeXHOJOTHM, TpoTokoy Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSTEIbHON
paboThI CTYZCHTOB, YTBEP>KJICHHbIE kadenpoit
WHGOPMAIMOHHBIX TeXHOIOTHH, mpoTokoa Nel ot 30.08.2019

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 0OyYaroIIUXCS U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) mpenocrasinstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM HX 3J0POBbS U BOCHPUATHS HH()OPMAITHH:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B opMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3zoBaresibHbIC TEXHOJIOTHH
B cootBerctBun ¢ TpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI MIPEIyCcMaTpUBAET
UCIIOJIb30BaHUE B y4yeOHOM IIpolecce CIEIYIOUIMX 00pa3oBaTelIbHbIE TEXHOJOTUU: UYTECHUE
JEKIUA € HUCIOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJIOTMH; METOA MajbIX IpyMI, pa3dop
NPaKTUYECKUX 3a/1a4 U KEHCOoB.
ITpu 00yueHnH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIE TEXHOIOTUU:

- TexHomorus KOMMYHHUKaTHUBHOrO oOOydYeHUss — HampaBlieHa Ha (opMHpOBaHHE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aZlanTaluy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOW KOMMYHHKAIUU.

- Texnomorusi pasHoypoBHeBoro (auddQepeHIHpoBaHHOT0) OOy4YeHHs] — MpeAroiaraer
OCYIIECTBJIEHUE [103HABATEIbHON NEATEIbHOCTU CTYIEHTOB C YYETOM HMX HHAWBHYyaJbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpPYECKUN
noteHuuan. Co3laHue W HCIOJIb30BAHHE JMATHOCTUYECKUX TECTOB SBISETCS HEOThEMJIEMOMN
YaCThIO JAHHOW TEXHOJIOTHH.




- TexHomoruss MOIYJIBHOIO OOYYEHHS — TMpelyCMaTpUBaeT JCJCHHE COACpIKaHUSI
JUCIUIUIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3iesibl (MOAYJIHN ), UHTErpUPOBAaHHBIEC B OOIIMIA KypC.

- HHupopmanmonHo-komMmyHuKanMoHHble TexHoiorun (MKT) -  pacmumpstor  pamku
00pa30BaTEILHOTO IPOIIECCa, MOBBILAS €ro MPAKTUYECKYI0 HAIPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATEIIBHOM pabOThl y4yalllMXCsl W IOBBILIEHUIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BoiensatoTcs 2 Buaa TEXHOIOTHI:

- TexHomorusi MCIOJB30BaHUA KOMIBIOTEPHBIX MPOTrpaMM — HO3BOJSET IPPEKTUBHO
JIOTIOJTHUTH MIpoIiecc 00yUCHHS S3BIKY Ha BCEX YPOBHSX.

- HMHTepHET-TEXHOJOTUM — MPEAOCTABISAIOT UIMPOKUE BO3MOXKHOCTH JUIsl TOUCKA
uH(popMalnu, pa3pabOTKU HAyYHBIX IPOEKTOB, BEICHUS HAYYHBIX UCCIEIOBAHUM.

- TexHomoruss MHAMBHUIyalIU3alUUd OOyYEHHs — IIOMOTraeT pean30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJl, YYHTHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
YYaIIUXCA.

- IIpoekTHas TEXHOJOTWsIT — OPHUEHTUPOBAHA HA MOJEIMPOBAHHE COLUAIBHOIO
B3aUMOJCUCTBUA YYalUXCA C LEJIBI0 DPELICHHS 3aJadyd, KOTOpas OIpeaeisiercd B paMKax
po(hecCHOHANIBHOM MMOATOTOBKH, BBIIEISSA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

- TexHomoruss 0Oy4eHUS B COTPYJAHHYECTBE — peaM3yeT HJICK B3aUMHOTO OOYYCHWS,
OCYILECTBIISAA KaK HHIMBHUIYaJbHYIO, TaK M KOJJIEKTUBHYIO OTBETCTBEHHOCTb 3a pELICHHE
y4eOHBIX 3a7a4.

- MHrpoBas TEXHOJIOIUsA — IO3BOJIAET Pa3BUBATh HABBIKA PACCMOTPEHUS PAAAa BO3MOXKHBIX
CIoco00B peleHus NMpo0ieM, aKTUBU3UPYS MBIIIJICHUE CTYJEHTOB M PacKphIBasl JTMUYHOCTHBIN
MOTEHIUAJ KaXJI0ro y4alerocs.

- TexHomorusi pa3BUTHSI KPUTHUYECKOI'O MBIIIJIEHUS — CHOCOOCTBYET (POPMUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIOCOOHOM KPUTHYECKHM OTHOCUTHCA K HH(pOpMalUU, YMEHUIO
0TOMpaTh NH(OPMALIHIO [T PELICHNs TOCTAaBIEHHON 3ajauu.

KommiekcHOe MCTonp30BaHUE B y4eOHOM TIIPOIIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTHIA
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEUIEKTYaJbHYI0 AaKTHUBHOCTb, Pa3BHBAIOT II03HABATEJIbHbIC
IIPOLIECCHI, CIIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJKEH 00JanaTh
Oyayluil CrienuaincT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BATEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

- pabora B ManbIX rpynmnax (KOMaH/€) - COBMECTHas e TEIIbHOCTh CTYJIEHTOB B IPYIIIE 0]
PYKOBOJICTBOM JIM/I€pa, HAIIPaBJICHHAs HA pellleHHe 00I1el 3a1auu MyTEM TBOPUYECKOTO CIIOKEHUS
pe3yNbTaTOB WHIUBUAYAIbHONW pabOThl YJIEHOB KOMAaHIbl C JICJIEHHEM IIOJHOMOYUN U
OTBETCTBEHHOCTH;

= TPOCKTHAsA TCXHOJIOTHA - UHAUBUAYAJIbHAA WJINU KOJIJICKTUBHAA JACATCIBHOCTD IO OT60py,
pacnpeaciiCHu0 U CUCTEMAaTu3alluu MaTepurajia 1o OHpCHCHCHHOﬁ TEMC, B PC3YyJIbTATC KOTOpOfI
COCTaBJIACTCA IMMPOCKT,

- aHaNu3 KOHKPETHBIX CUTyalluH - aHalU3 PeajbHBIX MPOOJEMHBIX CUTYyalMil, UMEBIINX
MECTO B COOTBETCTBYIOIEH 001acTH MpO(ecCHOHATBHON NEATENIbHOCTH, M MOMCK BapHUaHTOB
JY4IIUX PEIIEHUN;

- pa3BUTHE KPUTHUYECKOTO MBIIUICHUS — 00pa3oBaTeIbHasl e TENbHOCTh, HAIIPaBIIEHHAs Ha
Pa3BUTHE Y CTYJEHTOB Pa3yMHOT0, pe()JIEKCHBHOTO MBIIIJICHUS, CIIOCOOHOTO BBIJIBUHYTH HOBBIC
UJCH U YBUIETh HOBBIC BOZMOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajjad W CHUTyalUd MIMPOKO HCIOJIb3YeTCs Kak
mpernojaBarenieM, Tak W CTYISHTaMH BO BpeMs JIEKIUi, J1a00paTOpHBIX 3aHATHH M aHaIu3a
PE3yIBTATOB CaMOCTOSITENHHOM pPaboOThl. DTO OOYCIOBJICHO TEM, YTO TPH HCCIEAOBAHUH WU



PELICHUH Ka)KJOW KOHKPETHOM 3a1a4 UMEETCsl, KaK PaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH LIeJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.

KOJIMY€eCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
CeMeCTp BI/III 3aHATUA HHTEPAKTUBHBIX
TEXHOJIOI'HH
4acoB
[TpakTHueckue 3aHATHSA B pexXIMax
1,2 JI, JIP B3aUMO/JICICTBUS «IIpeNofaBaTesib — CTYJIEHT» U 32
«CTYAEHT — CTYJICHT»
Hroro 32

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuuvie 3ansmus, CPC —
camocmosimenvHas paboma cmyoenma

Tewmbl, 3amanus ¥ BOIMPOCHI JJII CAMOCTOSITENILHON paboThl Mpu3BaHbl CHOPMHUPOBATH
HaBBIKM TIOWCKAa HMH(DOpPMAIMKM, YMEHHUS CaMOCTOSTEIbHO PACIIUPSTh W YIIyOJIsITh 3HAHUS,
MOJTy9YCHHBIC B XO/I€ JICKIIMOHHBIX M MPAKTUICCKUX 3aHITHH.

[Tomxox pazbopa KOHKPETHBIX CUTYalUH IMPOKO UCTIOIB3YETCS KaK IMPETOAaBaTeNIeM, TaK
Y CTYJCHTAMH IIPH MPOBEICHUHN aHAIIN3a PE3yJIbTATOB CAMOCTOSATEIIFHON PaOOTEHI.

Jlnst AuIl ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI MPEIYyCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JUtst 11 ¢ HapyIICHUSIME 3PCHUS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 370POBbsSI MIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAITNH C MCIOJIb30BAHUEM DJICKTPOHHON TIOUTHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJarouuxcs.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIbI
4.1 OueHoyHble CcpeAcTBa JUIA  TeKyllero KOHTPOJS  YCIeBaeMOCTH M
l'lpOMe)KyTO‘IHOﬁ arTreCcralnumn

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI O00y4YaroIlKMXCsi, OCBOMBIIUX IpOrpaMMy ydeOHOM AucuMIIuHbl «/luckperHas
MaTeMaTUKa.

OneHouHBIE CpeICTBA BKIIIOYAET KOHTPOJIbHBIE MaTepUaibl I MPOBEACHUS TEKYIIETO
KOHTPOJISI B (JOpME TECTOBBIX 3a/laHUil, 33JlaHUil IO TeMaM U MPOMEXYTOUHOH aTTecTaluy B
¢dbopMe BONPOCOB U 3aJJaHUI K DK3aMEHY U 3a4eTy.

OneHouHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU

3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX CUXO(U3UUECKUX 0COOEHHOCTEH.
— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCS TONOJHATEIBHOE BPEMS ISl IOJArOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBBS IPEAYCMATPUBAETCS MUCIIOJIB30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;



— IIpU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMU 3/10POBbSI
U WMHBAJTWAOB TPOILEAypa OLCHUBAHUS pE3YyJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Tponienypa onieHMBaHUsI PE3yJIbTATOB OOYYEHHS WHBAIUIOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMIUIMHE (MOAYJIO) MpeayCMaTpUBaeT IMPeIoCTaBICHUE
uHpopmanuu B (opMax, AJANTUPOBAHHBIX K OTPAHMYCHHUSIM WX 3J0POBbS U BOCIPHUATHUS

nHpopmanuu:
Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B MieyaTHOM (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.
Jjig U1 ¢ HapyUIeHUSIMU CITyXa!

— B mieyaTHo opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.
JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO alapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOIO TOKYMEHTA.

HaHHHﬁ MNEPCUCHb MOXKCET OBITE KOHKPCTU3UPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA

o0yyJaroumxcsi.

CprKTypa OLHCHOYHBIX CPEACTB NJIA Telcymei/i H l'lpOMe)KyTO‘-IHOﬁ aTrTreCTalumn

. HaumenoBanue
Ne Kontponupyemsie Kox koHTpOIHpyeMoii
OLICHOYHOI'0 CPEACTBA
/ pa3zaensl (TeMbl) KOMIIETCHIIUHU (MU ee
* . IIpomesxyTouHast
Il JUACIUIIIVHBI YacTH) Tekyuuii KOHTPOJIb
arTecTauus
Tunossle koHTpOIbHEIE | KoHTpompHas pabora 1
3amaHus 1-9
OIK-1 Bomnpocs! aims
1 OCHOBBI JIOTHKH IIPENKATOB OIK-3 TumnoBsle 3amanus s HO/ATOTOBKH K 9K3aMEHY
CaMOCTOSITEJIbHON 1-2
pa6otsr 1-9
Tumnossre koHTpONBHBIE | KoHTponbHas padoTa 1
3aganus 10-14
OITK-1 Bompocsr aiist
2 MeTop! TOKa3aTeIbCTB OIK-3 TumnoBsle 3aganus s MO/ATOTOBKH K K3aMeHy 3
CaMOCTOSITEIbHOMN
pabotsr 10-15
Tunossle koHTpOIbHEIE | KoHTpompHas pabora 1
3amanus 15-26
Bomnpocs! mis
OCHOBHEBIE IOHATHS TEOPUU OIIK-1 P
3 TumnoBsle 3amanus s MOATOTOBKH K 3K3aMEHY
MHOXECTB OIIK-3 .
CaMOCTOSITEJIbHON 3-6
pabotsl 16-26
Tumnossre koHTpONBHBIE | KoHTponbHas padoTa 1
3aganus 27-40
OIK-1 Bomnpocs! 1
4 OTHOIIEHHST HA MHOXKECTBAaX Ol'[K-3 TwumnoBsle 3amanus Is MOATOTOBKH K 9K3aMEHY
CaMOCTOSITEIbHON 7-12
paboter 27-43
Tumnossle kouTpoJbHbe | KoHTpombHas pabota 2
3amanus 41-80
Bompocsr aiist
OIIK-1
5 OCHOBBI KOMOMHATOPUKH TumnoBsle 3aganus st HO/ATOTOBKH K 9K3aMEHY
OIIK-3 .
CaMOCTOSITEIbHON 13-18
paboter 44-102
OIK-1 Tumnossie kouTpoabHble | KouTpombHas pabora 3-4
6 OcHoBBI OyIeBoii anreOpsl OIK-3 3amanus 81-104




Tunossle 3anaHus A7 Bompocsr aiist
CaMOCTOSITEIILHOM MTOJITOTOBKH K 9K3aMCHY
pa6otsr 103-127 19-25
Tumnossle koHTpoNbHBIE | KoHTpombHast pabora 5
3amganus 105-120
Bomnpocs! nis
OIIK-1
7 OcHOBBI TeopHuH TpadoB TwurnoBsle 3amanus Ui MOJITOTOBKH K 9K3aMCHY
OIIK-3 .
CaMOCTOSITEIEHON 26-37
pabotsr 128-144
Tunossle koHTpOonbHble | KoHTpombHas pabota 6
3amanus 125
Bompocsr aiist
OCHOBBI TEOpHH OIIK-1
8 Tunossle 3aaHus IS MOJITOTOBKH K 9K3aMCHY
YIPaBISIOIIUX CUCTEM OIIK-3 .
CaMOCTOSITEIEHON 40-41
pabotsr 149
Tunossle koHTpOonbHble | KoHTpombHas pabota 6
3amanus 121-124
Bomnpocs! aims
OCHOBEHI TEOpUU OIIK-1
9 TumoBsle 3amaHus I MOJATOTOBKH K 9K3aMEHY
KOZUPOBAaHUSA OIIK-3 .
CaMOCTOSITEIILHOM 38-39
paboter 145-148
Tumossle koHTpONBHEIE | KoHTponbHas pabora 6
3amanus 125-126
OCHOBBI TEOpHH OIK-1 Bomnpocsr mist
10 | BBIYHMCIHTEIBHBIX KOHEUHBIX OIK-3 TurnoBsle 3amanus is MOJITOTOBKH K 9K3aMCHY
aBTOMATOB CaMOCTOSITEIbHON 42-44
pa6otsr 149-150
Tumnossle koHTpoNbHBIE | KoHTpombHas pabora 7-8
3amanus 127-159
Bomnpocs! mis
OCHOBBI TEOpHH OIIK-1 P
11 TumoBsle 3amaHus I MOJATOTOBKH K 9K3aMEHY
(hopMaITbHBIX TPAMMATHK OIIK-3 N
CaMOCTOSITEJIbHON 45-74
pabotsr 151-185

Ioka3aTesn, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUIA

CootBercTBe INMOPOrOBOMY VPOBHK) OCBOCHMS KOMIIETEHLHH IIJIAaHUPYEMBIM
pe3ynbTaTaM 00y4YeHUs U KPUTEPHSIM UX OLCHUBAHUsI (OI[CHKA: YAOBJIETBOPHTEIbHO /3a4TEHO):

OIIK-1 Cnocoben mpuMeHsITh (pyHIaMeHTAIbHbIE 3HAHUSA, MOJYYeHHBbIE B 00JIACTH
MATeMATHYeCKHX H (MJIM) eCTeCTBEHHBIX HAyK, M HCHOJb30BATh HMX B
npodeccuoHAIBLHOM eI TeJIbHOCTH

OIlK-1.1 Ilpumensem @Qynoamenmanvuvie 3HAHUA, NOTIYYEHHblE 6 o0OrACHMU

Mamemamuyeckux u (Uiu) ecmecmeeHHvIX HAYK HPU HOCHIPOCHUU
Modeneii 6 3a0aHHOI RPeOMemHoil odracmu
3namo Memoowvl ananuza u 00006WeHUss OMEYEeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
obaacmu OUCKPemHo20 MOOeIUPOBAHUsL
Memoowvl nposedenus IKCnepumenmos u HabardeHul, 0600weHuUss U 0opabomku
OUCKpemHou uHgopmayuu

Ymemo HpO@OOUMb ananusz UCNOJIHEHUA mpe606aHu12 C ucnojlibzoearnuem
Mamemamu4eckotl 102uKu
Hcnonvzosamo cyuiecmeyroujue munoevle peutenus u wabionbl

NPOEKMUpPOBAHUS: NPOSPAMMHO20 0Decnedenus
Ilpumensams memoObl ananu3a HAYYHO-MEXHUYECKOU uHgopmayuu 6 odiacmu
OUCKPEMHO20 MOOeIUPOBAHUSL



Baaoemw

OIIK-1.2

3name

Ymems

Braaoemw

OIIK-3

OIIK-3.1

3nameo

Ananuz  8o3modCHOCMEl — peanuzayuu  MpebosaHull K - NPOSPAMMHOMY
obecneyeHuro Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUSL

IIpoexmuposanue OUCKpemHblX CIMPYKmMyp OAHHbIX

Coop, obpabomxka, anamus u 0000wWeHUe pe3YTbMAMO8 IKCHEPUMEHMO8 U
UCCe0068aHULl 8 COOMEemMcmeywel 001acmuy 3HAHULL C  UCNOIb308AHUEM
Mamemamuyeckoul 102UKu

Hesamenvnocmy, HanpasieHHAs Ha peulerue 3a0ay AHATUMUYeCcKo20 Xapakmepd,
npeononazanuux 6vlop U MHO2000pasue aKmyaibHblX CHoCc0008 peuleHus
3a0ay

Ilpumensem pynoamenmanvuvie 3HAHUA, NOTYUEHHBlIE 6 O00AACMU
Mamemamuyeckux u (uau) ecmecmeeHHvIX HAYK NPU 6blOOpe Memooos
peuienus 3a0ay npogheccuonanrbHoll 0eameabHOCmu
Memoovl ananuza u 0600ueHUss OMeuecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8
obacmu OUCKPEMHO20 MOOETUPOBAHUS
Memoowt nposedenust IKCnepUMenmos u Habarodenull, 0000weHus U 00pabomxu
OUCKpemuou uHpopmayuu

Ilposooumv  ananusz  ucnonHeHuss — MpeboGaHull ¢ UCNOJb308AHUEM
Mamemamuyeckou 102uKu

IIposooums oyenky u 060cHo8aHUe PEKOMEHOYEMBIX PeuleHUll

Hcnonvzoeams  cywecmeyiowue — munosvie — peuleHus U - WAabIOHbL
NPOEKMUPOBAHUST  NPOSPAMMHO20 00OECNeyeHuUss HA OCHOBe OUCKPEMHO20
MOOenUpo8aHusl

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu

Ananuz  8o3modicHOCmel — peanuzayuu  mMpeboGaHull K - NPOSPAMMHOMY
obecneyeHuIo ¢ UCNONb308AHUEM MAEMAMUYECKOU T02UKU

Oyenka epemenu u mpyooemMKoCmu peaiusayuu mpebo8aHull K npocpammHomy
obecneyeHuro Ha 0CHO8e OUCKPEMHO20 MOOENUPOBAHUSL

Coop, obpabomka, ananuz u 00600wWeHUEe pe3yTbMAMO8 IKCNEPUMEHMO8 U
uccne0o8anull 8 001acmu 3SHAHUU OUCKPEMHbLX Mooenell

Iloozomoseka npeonodiceHuil 011 COCMABNEHUsT NIAHO8 U MemOOUYECKUX
npocpamMm UCCIe008aHUll U pazpabomox, NpaKmudeckKux peKoMeHOayuti no
UCNOTHEHUIO UX PE3YIbMamos Ha OCHO8e OUCKPEMHO20 AHANU3A

Heamenvnocmy, HanpasnieHHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepad,
NPeononazanuux 6vlop U MHO2000pasue aKmyaibHbIX CHoco008 peuleHus
3a0ay

Cnocol0eH npuMeHATh WU MOAMPUUIHUPOBATHL MaTeMaTHYeCKHe MOJeTH Jsl
peLIeHus 3a1a4 B 00J1acTH NPo¢)ecCHOHATBHOM AeATEILHOCTH

Apzymenmupoeano npumensem COBPEMEHHbI MameMamuyecKui
annapam U UHQOPMAUUOHHbBIE MEXHOA0ZUU, 6 MOM HUce
omeuecmeeHHble, NPU CO30AHUU MAMEMAMUYECKUX Modeneil O
peuienus 3a0ay 6 od1acmu npogheccuonanbHol deamenabHocmu
Memooonocuu paspabomku npoepamMmHo20 obecneyeHus: U  MExXHOI0SUU
NPOCPAMMUPOBAHUS HA OCHOBE OUCKPEMHO20 MOOETUPOBAHUS
Llenu u 3adauu npo6oOOUMBIX UCCIE008AHUL U PA3PAOOMOK HA OCHOBE
OUCKDEMHO20 AHAU3A
Memoowvl nposedenus IkCnepumenmos u HabardeHul, 0000weHuss u 0opabomku
ungopmayuu Ha 0CHO8e OUCKPEMHO20 MOOENUPOBAHIUSL



Ymems

Bnaoemo

OIIK-3.2

3namep

Ymems

Braaoemw

IIposodums ananuz ucnonnenuss mpebo8anull Ha OCHO8E OUCKPEMHO20 AHAU3A
Hcnonvzosamv  cywecmeyrowue  munogvle — pewieHus U - WAabIoHbl
NPOEKMUPOBAHUsL  NPOSPAMMHO20 0OEeCneueHusl HA OCHO8e OUCKPEMHO20
MOOenuUpoB8aHus

Ananuz  6ozmodcHocmeli  peanuzayuu  mpeOosaHuu K NPOSPAMMHOMY
obecneyeHuro Ha OCHO8e OUCKPEMHO20 aHAIU3A

Coenacosanue  mpebosanuti K NPOZPAMMHOMY  obecneyeHuro ¢
3AUHMEPeCOBAHHBIMU CMOPOHAMU HA OCHO8E OUCKPEMHO20 MOOEIUPOBAHUSL
IIpoexmuposanue cmpykmyp OUCKpemHvIX OAHHbIX

Coop, obpabomka, anaiuz u 0000weHUe pPe3VTLIMAMOE IKCNEePUMEHMO8 U
uccneoosanull 8 001acmu OUCKPEemHo20 aHaIu3a

Hesamenvrocmy, HanpasieHHas Ha peulerue 3a0ay AHATUMUYeCcK020 Xapakmepa,
npeononazanuux 6vl0p U MHO2000pasue aKmyaibHblX CHOC0008 peuleHus
3a0ay

Opuenmupyemcsa 6 COBPEMEHHBIX NOIONCEHUAX U KOHUERUUAX
NPUKIAOHOU MAMEMAMUKU U RPOZPAMMHO20 0Decneyenus
Memooonoeuu paspabomku npocpammHo20 obecneyeHuss U  MexXHOA02Ul
NPOCPAMMUPOBAHUS C UCHOTIL30BAHUEM OUCKPEMHO20 MOOEIUPOBAHUS
Lenu u 3a0auu npooOUMBLX UCCIe008aHUU U PA3PAOOMOK
Memoowt nposedenust IKCnepuUMenmos u Habarodenull, 0000weHus U 00pabomxu
uHpopmayuu Ha 0CHO8e OUCKPEMHO20 AHAIU3A

Ucnonvzoeams  cywecmeyiowue — munosvie — peuleHus U - WAOIOHbL
NPOEKMUpOBAHUsL NPOCPAMMHO20 0OechedeHUs ¢ UCNONb308AHUEM OUCKPEMHO20
MOOenUupoB8aHus

IIpoexmuposarnue OUCKpemHbIX CIMPYKMYp OAHHbIX

Coop, obpabomka, anaiuz u 0000weHUe pe3yIbMamos 3KCNEePUMEHMO8 U
uccnedosanuil 8 061acmu OUCKPEemubiX 3HAHUL

HeamenvHocmy, HanNpasneHHas Ha peuteHue 3a0a4 AHATUMUYecKo2o Xapakmepad,
NPeononazanuux 6vlop U MHO2000pasue aKmyaibHbIX CHOCc0006 peuleHus
3a0ay

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHUsS  KOMIIETEHIU NJIaHUPYCMBIM
pe3ynbTaTaM 00y4YeHHs U KPUTEPHSIM HX OLICHUBAHUS (OL[CHKA: XOPOLIO /3a4TEHO0):

OIIK-1

OIlK-1.1

3namo

Ymems

CnocodeH nmpuMeHsITh (PYyHIAMEHTAJIbHbIE 3HAHUSA, MOJYy4YeHHbIE B 00JI1aCTH
MaTeMaTH4eCKMX M (WJHM) eCTeCTBEHHbIX HAYK, M HCHO0Jb30BATh HX B
npodeccuoHAILHOM 1esITeJIbHOCTH

Ilpumensem @ynoamenmansHuvle 3HAHUA, NOTIYUEHHble 6 o00O1ACHMU
Mamemamuyeckux u (uiu) ecmecmeeHHbIX HAYK NPU ROCHMPOEHUU
Modeneii 6 3a0aHHOI RPeOMemH ol odracmu
Memoowl ananuza u 0606weHUs OmeuecmeenHo20 U MeXCOYHapoOHO020 ONbIMA 6
o0baacmu OUCKPemHo20 MOOeIUPOBAHUsL
Memoowvl nposedenus IKkCnepumernmos u Habardenul, 0600weHuss u 0opabomku
OUCKpemHou uHgopmayuu

Hpoeodumb ananus UCNOJIHEHUA mp€606’aHM12 C ucnojlbzoearnuem
Mamemamu4eckot 102uKu



Baaoemw

OIIK-1.2

3namo

Ymems

Braaoemw

OIIK-3

OIIK-3.1

ApeyMeHmupo6anHo UCHONBL308AMDb  CYWECmEYowue MUnosvle peueHus U
WabnIoHbl NPOEKMUPOBAHUSL NPOSPAMMHO20 0becheueHUs

ApeymMeHmupo6aHHo NpuMeHsmb Memoobl AHAIU3A  HAYYHO-MEXHUYECKOU
ungopmayuu 6 odracmu OUCKPEmMHO20 MOOETUPOBAHUS

Ananuz  8o3modicHOCMel  peanuzayuu  mMpeboGaHull K - NPOCPAMMHOMY
obecneyeHur0 Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUSL

IIpoexmuposanue OUCKpemHuvlx CMpyKmyp OAHHbIX

Coop, obpabomka, anamus u 0000wWeHUe pe3YTbMAMO8 IKCHEPUMEHMO8 U
UCCe008aAHULl 8 COOMBemMCcmeywel 001acmuy 3HAHULL C  UCHOIb30BAHUEM
Mamemamuyeckoul 102UKu

Hesamenvrocmy, HanpasieHHas Ha peulerue 3a0ay AHATUMUYeCcK0o20 Xapakmepd,
npeononazanuux 6vl0p U MHO2000pasue axKmyaibHblX CHOCc0008 peuleHus
3a0ay

Ilpumensem pynoamenmanvuvie 3HAHUA, NOTYUEHHBlIE 6 O00AACMU
Mamemamuyeckux u (uau) eCmecmeeHHvIX HAYK NPU 6bl00Ope Memoooe
peuienus 3a0au npogheccuoHaIbHoll 0eamenbHOCmu
Memoovl ananuza u 0600ueHUss OMeuecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8
obacmu OUCKPEMHO20 MOOETUPOBAHUS
Memoowt nposedenus IKCnepuUMenmos u Habarodenull, 0000weHus U 00pabomxu
OUCKpemuou uHpopmayuu

Ilposooumv  ananusz  ucnoaHeHuss — MpeboGaHull ¢ UCNOAb308AHUEM
Mamemamuyeckou 102uKu

IIposooums oyenky u 060cHo8anUe PEKOMEHOYEMBIX PeuleHUll
ApeymeHmupo8anHo UCNONBL306AMb  CYWeCmEyIowue Munosvle peueHus Uu
Wabnoubl  NPOEKMUPOBAHUST  NPOSPAMMHO20 — ODecneuenus Had  OCHO8e
OUCKDEMHO020 MOOeIUPOBAHUS

Ipumensimo MemoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu

Ananuz  8osmodcHocmell  peanusayuu  mpebosanull. K - NPOSPAMMHOMY
obecneueHulo ¢ UCNONb308ANHUEM MAMEMAMULECKOU NO2UKU

Oyenka epemeHu u mpyooemMKocmu peanusayuu mpebosanull K npocpaMMHOMY
obecneueHulo Ha OCHO8Ee OUCKPEMHO20 MOOENUPOBAHUSL

Coop, obpabomka, ananuz u 00600weHUe pe3yTbMAMo8 IKCNEPUMEHMO8 U
uccne0o8anull 8 001acmu 3HAHUL OUCKPEmMHbIX Mooelell

Apaymenmuposanto noocomasiueams npednoicerus 0 COCMAasieHus NiaHos u
MeMOOUHecKuUx npocpamm UCCIe008aHUll U  paspabomox, NpaKmudecKux
PEKOMEeHOayutl No UCNOTHEHUIO UX pPe3VIbmamosd Hd OCHO8e OUCKPEeMHO20
aumanuza

HesmenvHocmo, HanpasieHHas Ha peuleHue 3a0ai AHATUMU4ecKo20 Xapaxkmepa,
npeononazanwux 6vloop U MHO2000pazue axKmyaibHblX CNocob08 peuleHusl
3a0ay

Cnoco0eH nmpuMeHAT, M MOAU(PUUMPOBATHL MaTeMaTHYeCKHe MOJEJH sl
peuieHus 3a1a4 B 00J1acTH NpodecCHOHATbHOM 1esITeIbHOCTH

Ap2ymeHmupoeano npumeHsem COBPEMEHHbIL MaAmeMamudecKuil
annapam u  UHpOpMAUUOHHBIE MEXHOI0ZUU, 6 mMOM HUCIe
omeuecmeennvle, Npu CO30AHUU MAMEMAMUYECKUX Moodenell 01
peuienusn 3a0au é odaacmu npogheccuonanbHoll desmenbHoCmu



3nameo

Ymems

Baaoemw

OIIK-3.2

3nameo

Ymems

Braoemw

Memooonoeuu paspabomku npoepamMmHo20 obecneyeHus U MexXHOI0SUU
NPOCPAMMUPOBAHU HA OCHOBE OUCKPEMHO20 MOOEIUPOBAHUA HA 6blCOKOM
VpogHe

Lenu u 3a0ayu npogOOUMbBIX UCCAEO08AHUL U PA3PAOOMOK HA OCHOBe
OUCKPEMHO20 AHAU3A

Memo0ost npogedenus IKCnepUMeHmo8 u Habarodenull, 0000weHUs U 00pabomxu
uUHhopmayuu Ha 0CHoBe OUCKPEMHO20 MOOEIUPOBAHUSL

ApeymenmupoeanHo npogooums aHAIU3 UCHOTHEHUs MPebo8aHUll HA OCHO8e
OUCKPEMHO20 AHAU3A

HUcnonvzo6ams  cywecmeyrowue — munosvie — peuleHus U - WAOIOHbL
NPOEKMUPOBAHUSL  NPOSPAMMHO20 0becneyeHuss Ha OCHO8e OUCKPEMHO20
MOOenupoBaHus

Ananuz  8o3modiCHOCMel — peanuzayuu  mMpebosaHull K - NPOSPAMMHOMY
obecneyeHuro Ha OCHO8e OUCKPEMHO20 aHANU3A

Coenacosanue  mpebosanuti K NPOSPAMMHOMY  OOecneyeHuro ¢
3AUHMEPeCcOBAHHBIMU CMOPOHAMU HA OCHO8E OUCKPEMHO20 MOOeIUPOBAHUSL
IIpoexmuposanue cmpykmyp OUCKPemHbLX OAHHbIX

Coop, obpabomka, anamuz u 0000wWeHUe pe3YTbMAMO8 IKCHEPUMEHMOE U
uccnedosanuil 8 001acmu OUCKPEmHO20 aHAIU3A

HeamenvHnocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepad,
Npeononazanuux 6vl0p U MHO2000pasue aKmyaibHbIX CHOC0008 peuleHus
3a0ay

Opuenmupyemcsa 6 COBPEMEHHBIX NOJIOMHCEHUAX U KOHUERUYUAX
NPUKIAOHOI MAMEMAMUKU U RPOZPAMMHO20 0becneyenus
Memooonozuu  paspabomku npozpammno2o obecneueHusi U MeEXHOIO2UU
NPOSPAMMUPOBAHUSL C UCHOB308AHUEM OUCKPETNHO20 MOOETUPOBAHUSL
Lenu u 3a0auu npo6oOUMbBLX UCCIE008AHUL U PA3PAOOMOK
Memo0owsi npogedenus IKCnepUMeHmos u Habardenull, 000oweHUs U 00pabomKu
UHpopMayuu Ha 0CHO8e OUCKPEMHO20 AHANU3A HA BbICOKOM YPOBHE

ApeyMeHmupo8anHo UCHONIBL308AMDb  CYWECmEyowue MUnosble peueHus u
WAbIOHbl NPOEKMUPOBAHUSL NPOSPAMMHO20 00eCneyeHuss ¢ UCHOIb308AHUEM
OUCKDEMHO020 MOOeNUPOBAHUS

IIpoexmuposanue OUCKpemHuIX CmMpyKmyp OaHHbIX

Coop, obpabomka, ananuz u 00600wWeHUe pe3yIbMaAmMos IKCNEPUMEHMO8 U
uccneoosanul 8 001acmu OUCKpemublxX 3HAHUL

HesamenvHocmy, HanpasieHHas Ha peuieHue 3a0ay AHaIUmu4ecKo20 xapaxkmepa,
npeononazanwux 6vloop U MHO2000pazue axKmyaibHblX CNocob08 peuleHusl
3a0ay

CootBercTBie NPOJABHUHYTOMY VPOBHK) OCBOCHHMS KOMIIETCHLMH TMUIAHUPYEMBIM
pe3yJbTaTaM OOY4YEHHUsS M KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: OTJHYHO /3aYTEHO):

OIIK-1

OIlK-1.1

CnocodeH nmpuMeHsITh (PYHIAMEHTAJIbHbIE 3HAHUSA, MOJYy4YeHHbIE B 00JI1aCTH
MaTeMaTH4eCKMX M (WJIHM) eCTeCTBEHHbIX HAYK, M HCHO0Jb30BATh HMX B
npodeccuoHATILHOM 1esITeJIbHOCTH

Ilpumenaem ¢ynoamenmanvnvie 3HanusA, NOAYYEeHHble € o0OIACHU
Mamemamuyeckux u (uiu) ecmecmeeHHvIX HAYK NPU ROCHMPOEHUU
Modeneii 6 3a0aHHOI RPeOMemnoil odracmu



3nameo

Ymems

Bnaoemo

OIIK-1.2

3namep

Ymems

Braaoemw

Memoowvl ananuza u 00006WeHUss OMEYECMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
obaacmu OUCKPemHo20 MOOeIUPOBAHLUsL

Memoowvl nposedenus IKCnepumernmos u Habarderull, 0000weHuss u 0opabomku
OUCKPEeMHOU UHDOPMAYUU HA 8bICOKOM YPOBHE

Ilposooums  aumanusz  UCNONHEHUs — MPeboaHuli ¢ UCNOIb308AHUEM
MAMeMamuyecKkoul 102UKU Ha 8bICOKOM YPOGHE

ApaymeHmupo8anHo UCNONIBL306AMb  CYWeCmeyowue MmMunosvle peueHus u
WabIoHbl NPOEKMUPOBAHUSL NPOZPAMMHO20 0OeCnedeHUs

Apeymenmupo6anHo NpumeHAmMb Memoobl AHAIU3A  HAYYHO-MEXHUYEeCKOU
unghopmayuu 8 061acmMu OUCKPEMHO20 MOOETUPOBAHUSL

Ananuz  gosmodcHocmell  peanuzayuu - mpebo8aHuli K - NPOSPAMMHOMY
obecneuenuro Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUS

IIpoexmuposanue OUCKpemuvlx CmpyKmyp OaHHbIX

Coop, obpabomka, anaiuz u 0000weHUe Pe3yTbMAMO8 IKCNEPUMEHMO8 U
UCcne008anull 8 coomeemcmeyrowel 001acmuy 3HAHUL C UCHOIb30BAHUEM
MAMeMamuyeckoul 102UKU Ha 8bICOKOM YPOGHE

HeamenvHocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepad,
Npeononazanuux 6vlop U MHO2000pasue axKmyarbHblX Cnoco006 peuleHus
3a0ay

Ilpumensiem @QynoamenmanvHvle 3HAHUA, NOTIYUEHHble 6 o001ACHMU
Mamemamuyeckux u (uau) ecmecmeeHHbIX HAYK NPU 8b1OOPe MeMO0008
peuteHus 3a0ay npogeccuoHaIbHOI OessmeIbHOCMU
Memoowsl ananuza u 0606w eHUs OMeyecm8eHH020 U MeNCOYHaAPOOHO020 ONbIMA &
obaacmu OUCKPemHo20 MOOeIUPOBAaHLsL
Memoowvl nposedenus IKkCnepumernmos u Habaodenul, 0000weHuss u 0opabomku
OUCKPEMHOU UHDOPMAYULU HA 8bICOKOM YPOBHE

IIposooums ~ ananusz  ucnoaHeHus — mpeOo8amull ¢ UCHOIL3OBAHUEM
Mamemamuyeckoul 102UKU HA BbICOKOM YPOBHE

IIposooums oyenky u 060cHO8aHUE PEKOMEHOYEMBIX PeUeHUll
Apeymenmuposanno UCnOIbL308aMb  Cyujecmeyrouue Mmunosvle peuleHus u
WAbNOHbl  NPOEKMUPOBAHUA — NPOCPAMMHO20 — ODecneyeHus Ha  OCHOBe
OUCKPEMHO20 MOOEUPOBAHUSL

IIpumensams Memoobl aHANU3A HAYYHO-MEXHUYECKOU UHPOPMAYUU HA BbICOKOM

ypoene

Ananuz  8ozmodicHOCmell  peanuzayuu  mpeboGaHull K - NPOSPAMMHOMY
obecneyeHuro ¢ UCNONb308AHUEM MANEMAMUYECKOU TI02UKU HA 8bICOKOM YPOBHE
Oyenka épemenu u mpyooemMKoCmu peanuzayuu mpedo8anull K npocpamMmHOMY
obecneyeHur0 Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUSL

Coop, obpabomka, anamus u 0000WeHUe pe3YTbMAMO8 IKCHEPUMEHMO8 U
uccneoosanull 8 001acmu 3SHAHUU OUCKPEMHbIX MoOelell Ha 8blCOKOM YPOBHe
Apaymenmuposanno no02omasiueams npeoiodcerus 0jisi COCMAasieHus NIaH08 U
MEMOOUUECKUX NPOSPAMM  UCCLe008AHULl U  paA3paboOmoK, NpPaAKMuyecKux
peKomeHOayuti No UCNOTHEHUIO UX pe3yIbmamos HA OCHO8e OUCKPEMHO20
ananusa

Leamenvnocmy, HanpasnenHas Ha peulenue 3a0ay AHATUMUYecKo20 Xapakmepad,
npeononazanuux 6vl0p U MHO2000pasue axKmyaibHblX CHoco008 peuleHus
3a0au



OIIK-3

OIIK-3.1

3nameo

Ymems

Braaoemw

OIIK-3.2

3nameo

Ymems

Bnaoempo

Cnoco0eH mpuMeHAAITb W MOAU(PHUIUPOBATHL MaTeMaTHYeCKHe MOJeH s
peLIeHus 3a1a4 B 00J1acTH NPog)ecCHOHATBHOM AeATEIbHOCTH

Apzymenmupoeano npumeHsem COBPEMEHHbII MameMamuyecKui
annapam U UHQOPMAUUOHHbBIE MEXHOI02UU, 6 MOM Hucje
omeuecmeeHHble, NPU CO30AHUU MAMEMAMUYECKUX Modenell 0
peuienus 3a0ay 6 odo1acmu npoheccuonaIbHOU deamenabHocmu
Memooonoeuu paspabomku npoepamMmHo20 obecneyeHuss U MexHOA02Ul
NPOCPAMMUPOBAHUS HA OCHOBE OUCKPEMHO20 MOOeIUPOBAHUA HA 6blCOKOM
VpogHe
Lenu u 3a0auu npogoOOUMbBIX UCCIEO08AHUU U paA3paOOmMOK HA OCHO8e
OUCKPEMHO20 AHAU3A
Memo0ost npogederus IKCnepUMeHmo8 u Habarodenull, 0000weHUs U 00pabomxu
uHpopmayuu Ha 0CHO8e OUCKPEMHO20 MOOETUPOBAHUSL HA BbLCOKOM YPOBHE

ApeymenmupoeaHHo nposooumv aHaIU3 UCHOJIHEHUs MpebOo8aHUll HA OCHOBe
OUCKPEmHO20 aHaIu3a

HUcnonvsoeams  cywecmsyrowue  munogvle — peuieHus U WabIoHb
NPOEKMUPOBAHUs.  NPOSPAMMHO20 0becnedenuss Ha OCHO8e OUCKDEMHO20
MOOeNUPOBAHUSL HA BbICOKOM YPOBHE

Ananuz  8o3modicHOCmel  peanuzayuu  mMpeboGaHull K - NPOSPAMMHOMY
obecneyeHuro Ha OCHO8e OUCKPEMHO20 aHANU3A

Coenacosanue  mpebosanuti K NPOCPAMMHOMY  0bOecneyeHuro ¢
3AUHMEPeCcOBAHHBIMU CMOPOHAMU HA OCHO8E OUCKPEMHO20 MOOeIUPOBAHUSL
IIpoexmuposanue cmpykmyp OUCKPEemHbIX OAHHBIX

Coop, obpabomka, anamuz u 0000wWeHUe pe3YTbMAMO8 IKCHEPUMEHMOE U
uccne008anuil 8 001acmu OUCKPEMHO20 AHANU3A HA 8bICOKOM YPOBHE
Heamenvnocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepad,
NPeononazanuux 6vlbop U MHO2000pasue axKmyarbHblX Cnoco606 peuleHus
3a0ay

Opuenmupyemcs 6 COBPEMEHHBIX NONOHCEHUAX U KOHUENUUAX
RPUKTIAOHOT MAMEMAMUKU U RPOZPAMMHO20 0Decneyenus
Memooonocuu  paspabomku npoepamMmHo20 obecneyeHus U  MexHOA02Ul
NPOCPAMMUPOBAHUSL C  UCHOTIL30BAHUEM OUCKPEMHO20 MOOCIUPOBAHUsL HA
8bICOKOM YPOBHE
Lenu u 3a0a4u npo6oOUMbIX UCCTIe008AHULL U PA3PAOOMOK
Memoowvl nposedenus IKkCnepumenmos u Habarodenull, 0600weHuss u 0opabomku
uHGoOpMayuu Ha OCHO8e OUCKPEMHO20 AHAU3A HA BbICOKOM YPOBHE

ApeymeHmuposanHo UCNOIBL308aMb  CYUecmeyrowue Mmunosvle peuleHus: u
WABNOHBL NPOEKMUPOBAHUSL NPOSPAMMHO20 00ecneueHuss ¢ UCNONb308AHUEM
OUCKPEMHO20 MOOEUPOBAHUSL

IIpoexmuposanue OUCKpemuvlx CmpyKmyp OaHHbIX HA 8bICOKOM YPOBHE

Coop, obpabomka, anaiuz u 0006weHUe pe3yIbMamos 3KCNEePUMEHMO8 U
uccne008anull 8 061acmu OUCKPEmublX 3HAaHUL HA 8bICOKOM YPOBHE
Heamenvnocmy, HanpasieHHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepd,
npeononazanuwux 6vl0p U MHO2000pasue aKmyaibHblX CHnoco008 peuileHus
3a0ay



TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AUMbIe 1JIsl OLleHKH
3HAHM, YMEHHUil, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEPHU3YIIUX ITANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHHUS 00pa30BaTEeILHON MPOrPaMMbl

TunoBble KOHTPOJILHBIE 3aJaHNSA
1. Ilycts P, Q u R - onpeneneHuble ciaenyromuM 00pa3oM BbICKa3bIBAHUS:
P: 5 ymuparo oT xaxasl.
Q: Moii cTakaH mycr.
R: Ceituac Tpu 4aca.
3anuIuTe KakJ10€ U3 CIEIYIOIIMX BbICKa3bIBAHUM KaK JIOTHYECKOE BHIPAYKEHUE, BKIItOYarolee P,
QuR.
a) S ymuparo oT KaxKIbl U MOl CTaKaH He MyCT.
b) Ecnu s He yMuparO OT KaXKIbl, TO MOW CTaKaH HE IyCT.

2. OO0o03Ha4YMM Yepe3 X CIOBO «KOILIKa», a 4yepe3 P(X) mpeaukar «y X €CThb YCbD». 3allUIINTE
Ka)KJI0€ U3 BBICKA3bIBAHUH B CUMBOJILHOU (popme:
@) YChI €CTh Y BCEX KOIIIEK;
b) wnaiigercs komka 6e3 ycos.

3. Kakue u3 Claeayromux IpeIoKeHnid aBiIssoTcs npeaukaramu? Kakue u3 HUX TOKIECTBEHHO
VCTHHHBI, TOXKJIECTBEHHO JIOKHBI, BBITOJTHAMBI?
a) X menurcs Ha 3 (X € N).
b) X memurcs Ha 5.
c) y=x?%xeR
d x2+y?>=2z;%,Y,2eR

4. I/I306paSI/ITB Ha KOOpI[HHElTHOfI IIJIOCKOCTH O6HaCTI/I HCTHUHHOCTH IIPCANKATOB
8) (x<2)A(x<y)
b) ((CV>L)A(<-D)v(y<-2))

5. Brigenutb cBOOOAHBIC TIEPEMEHHBIE CICTYIONTUX MPETUKATOB.
a) VX (X-y=x+(-y); X,yeR)
b) vx(3y P(x,y) >Q(x,y.2))
c) 3Ju Vv P(u,v) - 3t Q(t,u)

6. CrpaBeUIMBBI JIH CIIEAYIONIHE YTBEPKACHHS?
a) VxP(x,y) = IxP(xy)
b) VX(P(X,y) A Q(X,Y)) EVXP(X,y) A VXQ(X,Y)

7. Jlokasatk, 4TO CyIIeCTBYIOT npenukatsl Q, P Takue, 4ro:
a) VX (P(x) v Q(x)) = VX P(x) v VX Q(x)
b) Vy 3IxP(x,y) »> Ix Vy P(x,y) # 1

8. Kakue u3 ¢popmys TOXIeCTBEHHO UCTUHHBI?
a) VX (P(x) = Q(x)) = (VX P(x) = Vx Q(x))
b) ¥x (P(x) = Q(x)) = (3x P(x) > VX Q(X))

9. TomyuuTts m.H.¢. mpeaAUKaTHON HOPMYITBI
a) IxVyP(x,y) > VxIy Q(x,y)
b) (3xVzP(x,z) v VxVyP(x,y)) >VzR(z)




10. [IpaMBIM paccykIeHUEM JOKAKUTE UCTUHHOCTh BHICKA3bIBaHUA:
N U M — 4e€THBIC YUCIa => N + M — YUCJIO0 YETHOE.

11. TaiiTe oOpaTHOE 1OKA3aTEIHCTBO BHICKA3BIBAHUS:
N? — YeTHOE YHCI0 => N — YETHOe.

12. MeTOI[OM «OT IMPOTHUBHOI'0» AOKAXUTE, YTO
N+ M— HEYETHOE YUCIIO => OJHO U3 CJIAra€MhbIX SIBJISIECTCSI YETHBIM, a APyroec —
HCYCTHBIM.

13. Meroom MaTeMaTH4YEeCKON MHIYKINU TOKAXKUTE:
a) 7"- 1 nenutcs Ha 6 mpH JIFOOOM HATYPAILHOM IOKa3arese N

1 1 1
b) s Tas et (2n-1)#(2n+1)  2n+1

AJI1 BCEX HATYypPaJIbHBIX YUCCIT n

14. TlociienoBaTeIbHOCTh TENBIX YHCEN X1, X2, ..., Xn ONPEICIICHAa PEeKYPPEeHTHOU (hopMyIoii:
x1 = 1 u Xer1=Xk+8K, mpu k>1. Jlokakure MO HHIYKIMH, YTO HMEET MecTo (opmyia:
Xn=(2n-1)? o151 Bcex N>1.

15. Iycets U={1,2,3,4}, A={1, 3, 4}, B={2, 3}, C={1, 4}. Haiitu:
a) AUB b) AA\(BUC) c) A\(BUOC)

16. C momomsto quarpamm Diiiepa — BeHHa BBISICHUTD, KAKUE U3 CICAYIOMUX TUCTPUOYTUBHBIX
3aKOHOB CIPABEIMBBI IS TI0OBIX MHOKeCTB A.B.C:

a) A\BuC)=(A\B)u(A\(O) b) AA\(BAC)=(A\B)A(A\C)
17. Kakue u3 cienyromux yTBEepKIeHUN BEPHBI:
a) bc{ab} e) b{a{b}} i) de{T}
b) be{ab} f) be{a{b}} ) o<}
c) {b}{ab} g9) {b}={a{b}} k) Ded
d) {b}e{ab} h) {b}e{a,{b}} ) O
18. UsBectHO, uTo B A ¢ C, acA u a¢B. Kakue u3 cienyromumx yTBepKIeHU BEPHBIL:
a) ac AnB c) acAAB e) ac AuC g) {a}jcAn(B\C)
b) ac AUB d) {a}cAnC f) ac AnBuUC h) {a}cBA(A\C)

19. I[OKEBE[TL TOXIACCTBO C UCIIOJIb30BAHHUEM JIOTUKHU IIPECAUKATOB

a) AVANB=A ) AAB=ANBUANB

b) AnBUANB=A d) A\(BUC)=(A\B) (A\C)
e) (AUB)A(BUC)=(AAC)\B=(AnBABANC)A(AAC)

20. BeisicHUTE, KaKue U3 CIECAYIOIIUX PABEHCTB CIIPABEIIUBEI TSl TIOOBIX MHOXeCTB A, B, C, D:
a) AAB=BAA
b) (AUB)AC=(AAC)UBACQC)

¢) AABNc=AnBACUAnBNC

21. N3BectHO, uto AC B < C, A #0,C #0. SIBnsiercst i MHOKECTBO ITYCThIM?



22.

23.

24,

a) CU(A\B);
b) (B\C) N(AUB);

Yupocrute Beipaxenue, eciim C=U, D=
a) ANCUBNCUAND;
b) AnNBUCAND

VYupoctute Beipaxenue, eciiui AC Bu Cc D
a) AhBnCnD
b) (AuB) N (CuD)

Pemmth YPaBHCHHUC, HaWTH HCOGXOI[I/IMBIC U JOCTATOYHBIC YCIIOBUS, ITPH KOTOPLIX YPABHCHUC
HMECT PCHICHUC.

1) (AAB)AX=ANB 3) (AAB)AX=AUB
2) X\A=BU(X\A) 4) AnX=(X\A)uUB
25. Pemuth cucteMy ypaBHeHHE. HaiiTn HeoOXoaMMbIe U JOCTAaTOYHBIC YCIOBUS, IIPH KOTOPBIX
CHUCTEMA UMCCT PCIUICHUC.
ANnX = AncC XUB=BuUC
1) {dBNnX = BnC 3) {XUA = AuC
CNnX =AnB XUC = BucC
BUX=A
2) {7 272
AAX=C

26.

217.

28.

29.

30.

31.

[Tycts M2, M3, Ms 0603Ha4aroT mogMHOkecTBa YHUBEpcyMa N, cOCTOsIIINE COOTBETCTBEHHO
H3 BCEX 4Hcel, KpaTHbIX 2, 3, 5. C moMoIpo onepanuii HaJi MHOKECTBAMHU BBIPa3UTh uepe3
HHUX MHOKECTBA BCEX YMCEIL:

a) JeNAIIMXCs Ha 6

b) nmensmuxcs Ha 30

Ompeznenure, Kakue M3 CICAYIONIMX OTHOIICHHH HA MHOXECTBE JIO/eiH pedieKCHBHBI,
CHMMETPUYHBI WA TPAH3UTHBHBL:

a) «... IMEET TeX JKE POTHUTEIICH, UTO U...»

b) «...saBIsIETCS OpaTOM...»

Omnpenenute, Kakue W3 MPUBEACHHBIX HIKE OTHOIICHHH Ha Z SIBISIOTCA peQIICKCHBHBIMHU,
CUMMETPHYHBIMH, & KaKUE TPAH3UTHBHBIMU?

a) «X+y— HEYETHOE YHCIION»

b) «x+ Xy — 4eTHOe YuCIo».

Kakumu cBoricTBaMu 00JIaZat0T CIICAYIONIME OTHOIICHHSI HA MHOXKECTBE HATYPAIbHBIX YHCEN?
a) Ri={(m, n)|nwum B3auMHO MPOCTHI} b) Rs={(m, n) | m=n?}

Ormnpenenute, KAKUMH CBOMCTBAMH 00JI/IAIOT CIISIYIOIINE OTHOIICHUS HA MHOXKECTBE N
a) aRb < awu b cocrosit u3 pasubix 1udp

b) aRb < cymma nudp a He Gomnpie cymMmmbl udp b

Jloka3aTth, 4TO CIEYyIOIIME OTHOLIEHUS SBISAIOTCA SKBUBAICHTHOCTAMH. HaillTm Kitacchl
HKBUBAJIEHTHOCTH U MHJEKC pa3OMeHHs. YCTaHOBHUTh B3aUMHO OJTHO3HAYHOE COOTBETCTBHE
MeXy (PaKTOP-MHOKECTBOM U YKa3aHHBIM MHOXECTBOM.



32.

33.

34.

35.

36.

37.

38.

39.

a) Ri={(x,y)|x Yy eZ, x-y —uernoe}, Z\R1={0, 1}
b) Ra={(X,y)|X, Yy €Z, Xx-y — nenutcs va n, neN}, Z\R4s={0, 1, ..., n-1}

I[OKEB&TI), YTO OTHOIIIEHHE M Ha MHOKECTBE R2 ABIACTCA OTHOIICHHUEM 3KBUBAJICHTHOCTHU Ha
MHOXKCECTBC RZ. OHpCI[GJII/ITB KJIaCChbl DKBUBAJICHTHOCTH.

M = {((x1,X2),(Yn,Y2)) | (x1,%2),(y1,y2) € R?, xi*+ X2°= yi*+ y2°}.

BrisicHuTe, Kakue W3 CICAYIOIUX MEePEUYUCICHHBIX OTHOIIEHUH Ha MHOXkecTBe {0, 1, ..., 9}
SIBJISIFOTCSL OTHOILIEHUSIMHU 3KBUBAJICHTHOCTU. HaliiuTe Kiacchl S5KBUBAJIEHTHOCTH.

a) Ri:={(a, b)|a=b(mod 3)}
b) Rs={(a, b) | |22 -2° |< 16}

OnpenenuTe, KakMe M3 CICAYIOIMX OTHOWMIEHWH Ha Z? SBIAIOTCA OTHOIICHUSMU
SKBUBAJIEHTHOCTHU. HaiianTe Kinacchl 5KBUBaJIEHTHOCTH.

a) (x5, y1) R (X2, y2) & X1 = X2
b) (X1, y1) R (X2, y2) > X1 < Xo mitnt X1 = X2, Y1 < Y2

Kakue w3 OTHOIIGHMH, TNPEACTABIICHHBIX JUarpaMMaMH, SBJISIOTCS  OTHOIICHUSAMH
SKBUBAJICHTHOCTH?

) Q& &0 &

Y/

g .

Onpenenure, KaKUMH CBOWCTBAMHM OOJIAJAIOT CIIEAYIONIME OTHOIICHHS Ha MHOXECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaiiTu TpanautuBHOE 3ambikaHue R+.

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

b) aRb < a?>3b

Ecnu oTHomIeHME SBISETCS OTHOIICHHWEM JKBHBAJICHTHOCTH, TO HAWTH HMHAEKC pa3OMEeHUs
MHOKecTBa Z2
a) (X1,y1)R(X2,y2) < KoOIM4eCTBO pa3IMYHBIX HUQPP X1 PABHO KOJIUYECTBY Pa3INYHBIX HUPD
X2
b) (X1,Y1)R(X2,y2) < makcuManbHas udpa X1 paBHa MAKCUMAIBHOM UG pe X2

Ha muoxectBe N\{1} BBemeHo otHorenue S = {(m, n) | m genurcs Ha N}. JlokasaTs, uto S-
OTHOILIEHWE YACTUYHOT0, HO HE JINHEWHOTO MOPSIAKA.

Ha muOoxkectBe M = {O, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBemeHo otHomIeHHEe R cTpororo

BKIIFOUCHH A
R={(X,Y)|X,Y eM,XcY).

HOKaSaTB, yTo R - OTHOIIIEHHE YaCTUYHOT! 0, HO HC JIMHEMHOT O nopsJaKa.



40. OnpenenuTh KaKMMHU CBOMCTBaMHU 00aaatoT otoopaxenus f, g: R—R. Haiitu nx komno3unuu
f o g, g o fu onpenenuts UX CBOMCTBA.

_ [2+x, x20; / | x5 %22
a) f(x)=¢« g(x) =«
|12—%, X <O; 1 22X, X2,
o pin | X X200 I' Xz =X
0) f(x)=- g(x)=+
|—x. x<O: 2—%X. x<1.

41. Haiitu ymcio MapmpyToB u3 nyHkrta M B nyHKT N uepe3 nyHKT L, ecniu u3 M B L Benyr 6
nopor, auz L B N - 3 noporu.

42. HaifTu KOJIMYECTBO BCEX WIECTU3HAUHBIX 4uceld. HalTh KOJIMYecTBO BCEX YETHBIX
HIECTU3HAYHBIX yucen. HailTh Kon4yecTBO BCeX MIECTU3HAYHBIX Yncel, mpeBocxoasammx 500.

43. B Oubnuorexke 5 pa3iMYHBIX YYEOHHKOB IO TEOMETPHH, 6 pa3IMYHBIX YYEOHHKOB IIO
TpuroHomerpuun U 4 - no airedpe. CKOJBKO IOJHBIX KOMIUIEKTOB YYEOHMKOB MOKHO
COCTaBUTH?

44. B ¢yTOOMBPHOM TypHHpPE y4acTBYIOT 15 komanz. PasbirpbIBaroTcst 30J10ThIE, cepeOpsHBbIC U
6pon3oBble Meaau. CKONBKMMHU CIOCO0aMH MOTYT ObITh paclpe/ieleHbl Meaaan?

45, I'pyrinie u3 JEeCSITH COTPYAHUKOB BBIAECNEHO TPU MyTeBKH. CKOJIBKO CYIIECTBYET CIHOCOOOB
pacnpeneseHus MyTeBOK, eCIIU:
a) Bce MyTeBKU Pa3IMYHbL; 0) BCE MYTEBKH OJMHAKOBBI?

46. U3 rpynmsl, cocTosimeit u3 20 yenoBek, Hy>KHO BbIOpaTh mpezcenaTens npoproma, cekperaps
n kazHaues. CKOJILKUMH CIIOCO0aMI MOKHO 3TO CJIEIATh?

47. CxonbkuMHU crioco0amu 12 KHUT MOYKHO PacCTaBUTh HA OJHOU KHMKHOM 1moyike? CKOJIbKUMHU
criocob6amu 10 KHUT MOYKHO PacCTaBUTh HA OJTHOM KHIKHOM TMOJIKE TaK, YTOOBI MEXTy KHUTOM
A n B naxoaunoch 2 KHUTH?

48. CKOTPKUMH CIIOCO0AMH Ha TISITh Pa3IMYHBIX KOHBEPTOB MOKHO HAKJIEHThH MO OJHOW Mapke,
€CJIM Ha TIoYTe UMeeTcs 16 pa3InyHbIX BUIOB Mapok?

49. Ha kpyrosoit kapycenu 10 mect. CKONBKMMHU pa3IMYHBIMU CIIOCOOAMU MOXKHO paccaauthb 10
nIereli Tak, yToObl Mama cujena 3a Baneii?

50. CKONBKHMH CIIOCOOaMH MOXHO Pa3IeNuTh KOJIOAY U3 36 KapT IMOTOoIaM TaK, YTOOBI B KaxkKI0H
nayke ObUIO 110 J1Ba Ty3a U JIBa KOPOJIs?

51. CKOJBKO MaJIMHAPOMOB (CJIOB, YMTAIOLIMXCS OJAMHAKOBO CJIEBAa HANpPaBO M CIIPaBa HaJEBO)
JUTMHBI N MOKHO COCTaBUTh, €ciu B anipaBute k OyxB?

52. KakuM 49#CIIOM CIIOCOOOB MOYKHO Ha OOBIYHOW IIAXMATHOW JOCKE pPa3MeCTUTh OCNyl H
YEepHYIO JIaJIbU TaK, YTOOBI OHU HE aTaKOBAIH JPYT apyra?

53. Umeercss ni pa3HBIX KHUT OJHOTO aBTOpa, N2 — BTOPOTO M N3 — TPETHETO.
Kakum guciom crmoco60B MOKHO BBIOpaTh
a) JBE KHUTH OJJHOTO aBTOPA;
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b) Tpu kHUTH OmHOTO aBTOpA,
C) OIHY KHHTY IIEPBOTO aBTOPA, IBE — BTOPOTO U TPU — TPETHEro?

Kakum unciom crioco6oB u3 10 4enoBek MOXKHO BBIOPATh TPU KOMHUCCHH, €CITU B TIEPBOM U BO
BTOPOiIl KOMUCCHSIX TOJIKHO OBITH 1O 3 4ETIOBEKa, a B TPEThEH - 5 4ellOBEeK, U HU OJIMH U3 YICHOB
MEepBOI KOMUCCUHU HE JOJIKEH BXOJUTh BO BTOPYIO U TPEThIO?

Kakum 4mciioM crioco00B MOKHO PACIIOJIOKUTL N Hy.]IGfI uk CAWHUIL B ITOCJICA0BATCIILHOCTD
Tak, YTOOBI HUKAKHE JABC€ CAMHUIIBI HE CTOSIJIN pH,I[OM?

Tpoe pedsT B caxy codpaiu 25 516510K. CKOJBKHMH CITIOCOOAMH OHU MOT'YT UX Pa3JIeIUTh MEKITY
coboi?

CKOJIBKO CJIOB JUIMHBI 25 B aHMIIHMICKOM anihaBuTe(Bcero 26 OyKB) MOKHO COCTaBHUTb, €CIH 3
OYKBBI TOBTOPSIIOTCS 110 2 pa3a, 2 OyKBBI HOBTOPSIIOTCS 4 pa3a, a OCTalbHbIEe OYKBBI pa3In4HbIC.

B Baron cenmu 19 naccaxupoB. CKOTBKUME CIOCO0aMH OHU MOTYT BeIATH Ha 10 ocraHOBKaX,
€CJIM Ha KaX/10i1 OCTaHOBKE JI0JI’KEH BBIMTH XOTsI Obl OJJMH MACCAKUP?

CkosbkuMHE criocobaMu 15 pasinvHbIX MOHET MOYKHO Pa3JIoKHUTh 110 ABYM (TpeM) KapMaHam?

CKOJIBKUMH CITOCO0aMHU 7 Pa3IUYHBIX MOHET MOYKHO Pa3jIOXKHUTh 1O JABYM (TpeM) KapMaHam
TakK, 4TOObI HA OJIMH HE OKA3aJICs MyCThIM?

CKOJILKHUMH CIIOCO0aMH MOXXHO pazieiuTh 10 pa3iIuvHBIX MOJApPKOB CPEIH IATH JIeTEH Tak,
YTOOBI y KaKIOTO OBbLT XOTSI ObI OJJUH MOJApOK?

CxonpkuMu criocobaMu 15 pa3HbIX KOHPET MOXKHO Pa3JelIUTh CPeu TPEX MalbUUKOB TakK,
4TOOBI y KaX/10r0 ObL1a XOTs ObI 071Ha KOH(peTa?

Ckorpko HatypanbHbIX urced oT 20 qo 1000 nenurest poBHO Ha oHO W3 yucen 7, 11 wim 137

CxonbKUMHU crioco0amu 28 KOHBEPTOB MOKHO TIPOU3BOJIBHO PA3IOKHUTH M0 6 SMIMKAM, €CIH:
a) Bce KOHBEPTHI pa3HbIC U BCE SAIIMKH OJUHAKOBBIC
b) Bce KOHBEPTHI pa3HbIC M BCE SAIIUKHA Pa3HbIC
C) Bce KOHBEPTHI OJMHAKOBBIC U BCE SAIIMKH Pa3HbIe

JlecaTs cTyneHTOB M3 3 pa3IUYHBIX WHCTHTYTOB pemi choTtorpadupoBaTbcs BMECTE.
dotorpad pacrosoxui UX B OJUH PsiJl, IPUYEM CTYICHTbI KaXKI0T0 HHCTUTYTA CTOSIM BMECTE.
CKOJIBKMMH CITIOCOOaMH MOKHO TIOJYYHTh TaKyl0 KOMIIO3HIIMIO, €CITH W3 JBYX HHCTHTYTOB
ObUIO0 110 4 CTYJIEHTA, a U3 TPETHEro - 2 CTyAeHTa?

CKoJIbKO OMHApPHBIX OTHOIICHWHA MOXKHO 3a/laTh Ha MHOXXECTBE M3 N 351eMeHTOB? CKOJIBKO
Cpeiu HUX:

a) pedIIeKCUBHBIX?

b) cummerpuyHBIX?

C) AHTUCHMMETPHYHBIX?

CKOHBKO ManI/III cn CTOJ'I6I_[aMI/I um nonapHo paSHHqHBIMH CTpOKaMI/I MOXHO COCTAaBUTHL U3
snemenToB 0 u 1?

CKOJIbKO UMeeTCs NEPECTAHOBOK M3 3JICMCHTOB 1, 2,...,n, B KOTOPBIX
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a) 1 crowut panbiie 2?

b) 1 u 2 ue crost psmom?

C) mexay | u 2 pacmosioKeHbl K Apyrux 31eMeHTOB?
d) 1 crout He Ha IEpBOM MecTe, 2 — HE Ha BTOPOM?

CKOJIbKO ~ OTHONIICHHM JIMHEHHOrO TMOpsiAKa MOXHO ONPEIEIUTh Ha  MHOMXECTBE
U3 N DJIEMEHTOB?

CKOJIBKO MMEETCS TIATH3HAYHBIX JICCATHYHBIX YKMCEIl, Y KOTOPBIX
a) uuGpsI UIYT CIIEBA HAMIPABO B BO3PACTAOIIEM MOPSIIKE;
b) poBHO Tpu LUPEI YeTHBIE;
C) He MeHee JBYX YETHBIX nupp?

Onpenenure YUCIIO LEIbIX NOJOKUTENbHBIX (LIEIbIX HEOTPULIATENIBHBIX) PELIEHUN YpaBHEHUS
X1 +X2 +...+ Xk =n.

Nmeercs 28 kuur aBropa A, 18 kuur aBropa b, 25 xuur aBropa C, 9 xkuur aBTopa /. Ckosbko
BapHUaHTOB BHIOPATH:

a) 2 KHHUTHW OJIHOTO aBTOpa

b) 5 xuur aByX aBTOpPOB

Nmeercs 20 kuur aBropa A, 15 kuur aBropa b, 15 xknur aBropa C, 18 kuur aBropa J[. Ckoabko
BapHUaHTOB BbIOPATH:

d) TpHW KHHUTH OJTHOTO aBTOPa

b) maTh KHHUT JBYX aBTOPOB

Pasnoxuts o popmysne 6uHoma HetoToHa uinm 060011eHHOMY OMHOMHHATILHOMY TIPABUITY

a) (1-x?)° b) (-t

[Tycte xomoma cocrout u3 100 mporymepoBanHbIX KapT uuciamu 1, 2, ... 100. Ckonpkumu
CIMOCOOaMHU MOKHO PACIOJI0KUTh KapThl B KOJIOJIE Tak, 4To0bl HU At ogroro K (1 < k < 100)
KapTa ¢ HomepoM K He 3aHuMaia k-e mecto?

Jano mHOXkecTBO U M3 N 3IIEMEHTOB W B HEM MOAMHOXecTBa A m3 k snementoB u B us3 |
35eMeHTOB, npuyeM | A U B |= m. Haiiti uyncio moamuoxectBs X < U, yIOBISTBOPSIOIINX
YCIIOBHIO:

a) AcX,BcX;

b) XcAAB

Yemy paBeH K0dhhUIIHEHT T ux*y®s asnoxenuu (1+ X+ 209
yp p y'BD y

Cpeau coTpyAHUKOB (UPMBI CEMHAALIATh YENOBEK 3HAIOT AHTVIMHCKUN S3bIK, AECATh —

HEMELIKH, ceMepo — ppaHiy3ckuil. Tpu yenoBeka 3HAIOT aHTITMUCKUN U (PAHITy3CKHH, 1Ba —

HEMEeNKUI U QpaHIly3CKUii, YeTBEPO — aHTIUICKUI U HEMEIKUH.

a) CkosbKO 4YelnoBeK paboTaeT B GUpMe, eClM KaKIblii 3HAeT XOTs Obl OJMH SI3BIK, a J[BA
YeJI0BEKa 3HAIOT BCE TPH sI3bIKA?

b) CkombKO COTPYTHHMKOB, HE 3HAIOMIMX HH OJHOTO MHOCTPAHHOTO SI3bIKa, €CIIM B (UpMe
paboTaeT TpUALATH YeJIOBEK M HUKTO U3 HUX HE 3HAET BCEX TPEX S3BIKOB?

Hano wmuHoxkectBo U w3 N osmementoB. Kakum yuciaom  cmoco6oB B HEM
MOKHO BBIOpaTh Tpu mnoaMHOkecTBa A, B, C Ttak, 4TOOBl BBHIMOJIHSUIUCH 3aJaHHBIC
YCIIOBUS:
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a) n=7,|(A\B)UC]=6,|C\ (AN B)=2;
b) n=6, |JAUBI=5, |A\ (B N C)=L;

PaccmarpuBarorcs ciioBa B andasute {ai, az,..., ag}. Yepes Ni 0603HaYaCTCS YHUCIIO BXOKICHHUIA
OYKBHI 8i B c10BO. Tpedyercs MoJICUUTaTh YUCIIO CIOB JITMHBI N, YAOBIETBOPSIONIUX JIAHHBIM
YCJ'IOBI/ISIM:

a) q:5, n =8, n1+na+ns= 2;

b) g=5,n=7, ni+ny+n3z =2, ns>3.

[TocTpouTh TabnMYHOE TIpeIcTaBIeHUE (PYHKITUH
a) (xAy-»>2)Vv((xly)—-x|z) b) (xAy = X|2) D (x=y) L (yBxV2)

Onpenenuth TOXIECTBEHHBI JU ¢opmylsl A u B myrem cpaBHeHUS uX TaOIUYHBIX
MPEJCTaBICHUI

a) A=x®yANzAy-xAzA(xly), B=xAy- (yl2z))VAzAz

[TpuMeHsIst paBHOCHIIbHBIC ITPEOOPa30BaHMUs, IPUBECTH K OoJiee MPOCTOM opme
a) (Ay->2)v(ixly) by @ xVz)Ay - x|z

ITo f(X1, X2)=(1011) u g(X1, X2)=(0111) moctpouts pyHKIHIO h
a) h(Xl, Xz): f(Xl, g(Xl, Xz)) b) h(Xl, X2, X3): g(Xl, X3)(-Df(X3, g(Xz, Xl))

[lepeuncnuth Bce CylIeCTBEHHbIE M (UKTUBHBIC ITEPEMEHHBIC Y CIEAYIOMMX (DYyHKIHA,

3a/IaHHBIX BEKTOPHO:
a) 10101010 c) 0101111101011111
b) 10011001

[IpumeHsisi paBHOCHIIbHBIC TIPEOOpa30BaHUsl, TIOKa3aTh, YTO X1 — (PUKTUBHASI IEPEMEHHAsI
a) (Xa—>X1)A(X2dX2)
b) (x1=x2)v(X1|X2)

BeisicauTpb mpu kakux N(N>2) ¢pyukuus f(X1, X2, ..., Xn) 3aBUCHT CYIIECTBEHHO OT BCEX CBOMX
HIePEMEHHBIX

a) (Xzv...v Xn) =>((XevX2)A(X2vX3)A. . . A(Xn-1vXn)A(XnvX1))

b) (X1AX2 v X2AX3 V... V Xn-1AXn V XnAX1) = (X1AX2 @ X2AX3 ... @ Xn-1AXn @ XnAX1)

. Ucrionb3ysi MpUHIKIT TBOWCTBEHHOCTH, IMOCTPOUTHh M YIPOCTUTH (POPMYIy, peaiu3yroIIyr0

(GYHKILHIO, IBONCTBEHHYIO K (DYHKIIUH:

a) (XevXovX3)A(X2®X3) V (X1AX2AX3) b) (x1v x5 v (XA x3D1)) J X3)
. Momyunts CKH® u CIH® pynkumu:

a) X1A Xz V X3AX3 V (X1 = X2AX3) C) (Vv Xy vx3) A (X1AX2VvX3)
b) 0011110100100011 d) (X1 > X2) @ (X1| X2AX3)

e) (x1AX2— X3) A (X1—>X3—>X2)
f) 1010000100111010

. Pa3nouTh 1o nepeMeHHoM Y U MoIy4YuTh (OpMYJTy, HE COJEPHKAILYI0O KOHCTAHT

a) (X=Y)Az - (x -Y) b) (x=2) +y) > X ®¥) > (X >¥)

. Kakue u3 cnenyromux pyHkunii camo1BoiCTBEHHBIE?



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

92. IToctpouts mosimHOM JKerankuHa 11t QyHKITUH:
a) (10001110) ) (x=yAN2)®(x =u))V(y = xAu)
b) (01100110)

93. Bersicauts nipu kakux N(N>2) pyukius (X1, Xo, ..., Xn) COXpaHsIeT KOHCTAHTHI:
a) X1® X2 D...®D Xn
b) (D15 Xi A Xir1) ® Xn A X1

® x-x;:
c) 1=i<jzEnm

94. 3ameHuTh TpoYepKH B BekTope cuMBoiamMu O wmiam 1 Tak. 4YTOOBI MOJMYYHIICS BEKTOP
CaMOJBONCTBEHHOH (PyHKITUH:
a) (01-0-0--11-0-1--)
b) (--01--11--01- -10)

95. Kakwue u3 cnemyonmx GyHKINH MOHOTOHHBIE?
a) (01101001)
b) (00110110)
c) (0001001001100111)

96. 3ameHuTh TpouepkH B BekTope cuMBOJIamMu O wim 1 Tak. 4TOOBI TMONYYMIICS BEKTOP
MOHOTOHHOHM (YHKLIUU:

2) (-00- b) (---1--0)
97. 3amMeHUTH IpouepKu B BekTope cuMBosiamu 0 w1 Tak. 94To0bI osyuwniics: Bekrop ¢ynkmuu f
e MnS
a) (---1) b) (-00--1--1)

98. BeisicHuts npu kakux N(N>2) pyukiwms f(X1, X2, ..., Xn) MOHOTOHHAS:
a) X1® X2 D...® Xn

99. Kakue u3 ciexyrommx QyHKIHH TUHEHHBIC?

a) (1001) c) (10100110)
b) (01101001) d) (1110100110010111)
100. 3ameHuTH poYEpKH B BeKTOpe cuMBoJiaMu 0 niu 1 Tak. YTOOBI MOTYYHIICS BEKTOP JIMHEHHOM
byHKIMU:
a) (10-1) b) (-0-1- -00)
101. Haiitui gucmo dynxmwmii (X1, X2, ..., Xn) (N>0), npuHaIeKAIINX MHOKECTBY
a) TonT1 h) M\Ty
b) Ton'S ) LAM
c) TinL ) TonTinLAM
d) TonTinS K) (Touw T1)\L
e) TonTinL ) (To\L) U ((LUM\ T1)
) ToinTinSNL
g) M\ To

102. Haiiti QpyHKIINIO TPUHAUISKATYIO MHOKECTBY



a) (TinL)\(Tou S) b) L\(M\Ty)
¢) ((Ton T1) U S)(L\M)

103. BelsicHUTh TOJHA JIM cUcTeMa (DyHKIUH, 3aJJaHHBIX BEKTOpaMH CBOWX 3Ha4YeHHUd. M ecrmu
IIOJIHA BBIPA3UTH V, A, —

a) {(0110), (1100 0011), 10010110 )};
b) {(1001), (11101000 )} ;

104. Tlosna nu cucrema {f, g}, ecu
a) feS\WM, ggLu S, (f—»g)=1
b) feToul, geS, (f>g)=1

105. HaiiTi MaTpuily CMEXHOCTH, HHIUACHTHOCTH U CIIMCKH CMEKHOCTH JJIsl rpadoB:

a) b)
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106. Bepmnna crenenun O HaspiBaeTcsl u3oiupoBaHHOW. Ompenenurte umciao rpados ¢ N
BEpIIMHAMH, B KOTOPBIX
a) aaHHbie K BEpIIMH ABJISAIOTCS U30JIUPOBAHHBIMHU:

107. I'padsi pa3duTh Ha KJ1acChl H30MOPQHBIX I'PpadoB.

1 XONXO
Z K O 0 M
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108. I'padsr pa3ouThH HA KIIACCHI H30MOP(MHBIX TpadoB.

1] )

1 2 3
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109. Tlepeuncnuth Bce momapHO HEU30MOPGHBIE rpadb:
a) CBsI3aHHBIC HCOPUCHTUPOBAHHBIC C 4 BEpIIMHAMU
b) nmepeBbs ¢ 4yKcCIOM BEpIIKH, HE MPEBHIMIAIOIIUAM 6

110. HaifTi unci0 KOMIOHEHT CBSI3HOCTH M CHJIBHOM CBSI3HOCTH TpadoB.

a) b)
-
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c) d)
(01 000000
00010000
a 000O0O0GO0O0O
. 10001100
«— 10000000
01 0000T1 0
0000O0O0GO0.1
0000O0O0T1 0

111. Haiiti MaTpuIly JOCTUKHUMOCTH, OCTOB MUHHUMAJIBHOTO Beca, PyHIaMEHTAIbHbIE MaTPHIIbI
LIUKJIOB U Pa3pe3oB.

a) b)
2 X7
I 1
s €4 3
4 s 1
27 €y X
ey 3 f 3 5 =
4 2
2 e

112. HaiiTi kpaT4aiilinii MapmIpyT U3 BEPIIMHBI X1 B BEPUINHY X5

a)
X7 5 X6
X
2 7
3
1 (s
X2 10
1Y
X 4

= X




113. Kaxkwue u3 rpadoB rmiaHapHbI?

=2 4§ @ =
= o g

1
114. HaiiTi xpoMaTu4eckoe aucio rpada.

a) b) C)

5

0

115. Ompenenuts 4nciao rpagoB ¢ N BepIIMHAMH, B KOTOPHIX JOMYCKAIOTCS pedpa CIeMyIOUIX
THUIIOB:
a) HEOPUCHTHPOBAHHbBIC U NCTIIH;

116. IIpu kakux N cyuiecTByeT rpadsl ¢ N BEpIIMHAME, KaXKAas U3 KOTOPbIX UMEET CTENeHb 37

117. Haiiti rpad c mecTbi0 BepIIMHAMM, KOTOPBIH HMMEET raMHJIBTOHOB IIUKJI, HO HE MMEET
SMIIEpOBA IUKIIA.

118. KakoBo HaubobIee 9ncio pedep B IBYI0IBHOM Tpade ¢ N BepIinHaMu?
119. HaiiT 9uCIIO KOPHEBBIX JEPEBbEB ¢ MHOKECTBOM BepmuH (I.....w)

120. ITepeuncnute Bce Tpadpl C yKka3aHHBIMU CBOMCTBAMHU U 3HAYSHHSIMH TTApaMETPOB (B CKOOKaX
yKa3aHO YMCJI0 UCKOMBIX Ipa)oB):
a) 6 BepummH. 5 pebep;
b) opuenTHpoBaHHBIC, O3 MeTeNb. 4 BEpUIMHBL 3 pedpa.

121. Tlycte B= {b1 ,b2, b3, bs, bs} - andasur s3pika cooOIiieHuUi, IS KOTOPOro 3agaH KOJ
V=<10,12,012,101,2100> B andaBure A={0, 1, 2}. BBISICHUTb, SBISETCS JIK CIOBO O KOJOM
HEKOTOPOTO COOOMIeHHS. B cilydae monoKUTeTbHOTO OTBETA, BBIICHUTH SIBISETCS U OL KOJIOM
POBHO OJTHOTO COOOIICHHUS.

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

122. BrrsicHuTh, 00611aAaeT 11 Kol V CBOWCTBOM mpedukca:
a) V={0, 10, 11, 1110}, b) V={0,10,...,10" ... }.



123. BriOpaTh MakCUMaIBHOE 110 YUCITY JIEMEHTOB MTOJIMHOXKECTBO B MHOKecTBa A ¢ ycioBueM,
YTO JBOMYHBIC pPAa3OKEHUS HAMMEHBUIEW [UIMHBI 4Hucen U3 B mpencraBinsiorT coOoi
peUKCHBINA KOJI:

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

124. N3BectHo, uto msa andasura A={a, b, c, d, e, f} ucnonszyercsa cypduxcusiii kog K={00,
001, 1011, 11101, 0010, O111}. ITpu nmepegaun cooOIICHUS UCTIOIB30BAJICS KOJI XEMMUHTa,
UCTIPABIISIOIIN I OJTHY OILINOKY. [Tonyyeno KO/IOBOE cooOrieHne
01010110101101100000111101001100111001. Haiigure ucxoqHoe cOOOIIEHHE.

125. Tloctpouth cxeMy U3 (YHKIIMOHAJIBHBIX JIEMEHTOB B 0azuce B={A, v, —}, peanuzymomiyto
KOHEYHBIH aBTOMAT pealn3yonmii GyHkmo n-2m+1.

126. IToctpouts nuarpammy Mypa Uit KOHEUHOTO aBTOMaTa peanusyromero GyHkuuo 3n-3m-5.

127. Onummmre JIKA, KOTOpBIE TOMYCKAIOT CIEAYIOMIUE SI3bIKK Haa andasutom {0, 1}:
a) MHOXKECTBO BCEX IEMoYeK, okaHuuBarommxcs Ha 00;
b) MHOXeCTBO BCex IemoueK, CoASPIKAIMX TPH HYJIS TOIPSI/T;

128. Onummre JIKA, nomyckaromue Takue S3b1ku Haa andasutoM {0, 1}:
a) MHOXECTBO BCEX IIEMOYEK, B KOTOPBIX BCAKAs MOAIEIOYKA U3 TISTH IMOCISI0BATEIbHBIX
CHUMBOJIOB COJEPKUT XOTs ObI J1Ba 0;
b) MHOECTBO BCeX IIEMOYEK, Y KOTOPBIX Ha ECATON MO3UIMU CIIpaBa CTOMT 1.

129. Onummure JIKA, koTOpbIe T0MYyCKAIOT CleAyIOIue sI3bIKU Ha andasutoM {0, 1}:
a) MHOKECTBO BCEX IICMOYEK, HAUMHAIOIIUXCS C 1, M €CITH pacCMaTpPUBATh UX KaK TBOMYHOE
MPEJCTaBICHUE 1IEJIOTO YUCa, TO 3TO Yucio KpatHo 5. Hanpumep, nenouku 101, 1010 u
1111 npunagnexat 3TomMy s3bIKY, a nernodku 0, 100 u 111 — Her;
b) L={w| w ne comepxut nmoaremnouku 0000 u 011}.

130. IIpeobpa3yiite cnenyromuit HKA B skBuBanentHsiii IKA u onumute HegopMaabHO S3BIK,
KOTOPBIN OH JIOITyCKaeT.

a)
0 1
¢ £
—p . q} )
[ (]
q Uy Uy
7 {s] %,
# £l £l

131. Haiiagute HeaeTepMUHUPOBAHHBIE KOHEUHBIE aBTOMAThI, KOTOPHIE JOMYCKAIOT CIEIyIOIIne
s3b1KH. [locTapaiiTech MaKCHMaIBHO HCITOJTb30BaTh BO3MOYKHOCTH HEACTEPMUHU3MA!
a) MHOXeCTBO 1enovek Hax andasurom {0, 1, ..., 9}, mociaenuss nudpa KOTOPHIX
BCTpEYaeTCs elle I71e-TO B HUX;

132. MToctpoiite HKA, pacrno3Haromme MHOXKECTBAa IIEMOYEK, COJACpKAIIME B KadecTBE
MOJLEIIOYEK CIIEYIOIIHUE:
a) abc, abd u aacd. BxoausiM andaButoM cuutath {a, b, ¢, d}.



133. TToctpouts &- HKA pomyckaroriuii si3p1k
a) L={w|w coumepxur aBe noauenouku u3 muoxkecrsa {010, 0001, 1111}}

134. Ins cnenyromero e-HKA
— HaWauTe £-3aMBIKaHME KAXKJIOTO U3 COCTOSHUIA;

— BBIIIUIIATC BCC LCIIOYKH, NJJIMHA KOTOPBIX HEC OoJtee 3, A0IMYCTUMBIC TAHHBIM aBTOMATOM;,
— 1npeoOpazyiiTe naHHbli aBTomar B JIKA.

a)
£ a b c
—>p | 9D ) g} {r}
q | {p} g} i} %,
ol g} {r} %, r}

135. Ioctpoiite e-HKA, koTOpbIe HOMyCKalOT Cienytole S3bIku. [l yrpoieHus: mocTpoeHui
UCIIOJIB3YHITE, IO BOBMOXKHOCTH, €-TIEPEXO/IbI:

a) MHOXECTBO BCCX LCTIOYCK, COCTOAMUX U3 HYJII WX HECKOJIBKUX CUMBOJIOB 4, IIOCJIC

KOTOPBIX CTOUT HYJIb HJIM HECKOJIBKO CUMBOJIOB b, " BCJICH 3a HUMHU HYJIb UJIX HCCKOJIBKO
CHUMBOJIOB C.

136. Hamwuiure PEryJISIpHBIC BBIPAKCHUA I CIICAYIOIIUX SI3BIKOB!:

a) MHOXKECTBO LIEMOYEK C andaBuToM {a, b, C}, ComepKaIIuX X0Ts Obl OTUH CUMBOJI @ U
XOTs ObI OIMH CHUMBOJI b;

b) MHOXeCTBO 1enoueKk U3 HyJIeH U CIUHUII, B KOTOPBIX JECATHIN OT MPABOro Kpasi CHMBOJI
paBeH 1;

C) MHOXECTBO LIETIOYEK W3 HyJIeH M eIUHHUII, COIepKaIINX He Ooee 0THOI maphl
NOCJIE0BATEIbHBIX EIUHULL.

137. Hanummte perynisipHbIe BRIPAKESHHUS IS CIIEAYIOMINX S3bIKOB!

d) MHOYKECTBO BCEX ILIETIOUEK M3 HYJICH U €INHHMII, B KOTOPBIX Ka)1ast Iapa CMEKHbBIX HyIeH
HaxOJIUTCA Nepe]] Napoi CMEXHBIX €IUHUIL;

138. Hanumute perynsipHble BHIPaXEHUS AJIS CIEAYIOMINX S3bIKOB!
a) MHOXECTBO BCEX IETOYEK M3 HYJICH U €JMHUII, B KOTOPBIX HET morenodku 101.

139. Onummre OOBIYHBIMU CIIOBAMH SI3bIKU CIEAYIOIINX PETYIISPHBIX BhIpaKEHUI:
a) (1+¢&)(00*1)*0*.

140. Ins IKA mpencTaBIieHHOTO CIIEAYIOMIEH TaOIHIIeH mepexo10B
—  BBINHUIINTE BCe peryispHele Beipaxkenns Rij©;

—  BBRINMIIHTE Bce peryispHele Brpaxerns RV, ITocrapaiitech MakCHMaTbHO YIPOCTHTB
JTHU BBIPAKEHHUS;

—  BBINHUIIMTE BCe peryispHble Bripaxkenns Rij®. ITocrapaiitech MaKCHMATbHO YIPOCTUTE
9TH BBIPAKCHUS;

— HaIMIIUTE PETYJISIPHOE BBIPAXKEHHE JUIA S3bIKA 33JJaHHOTO aBTOMaTa.
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141. Tlpeobpazyiite cnenyronuii JIKA B peryisipHOe BBIPaOKEHHE,

0 1
q2 q1
q3 q1
q3 q2

HCKJIIOYCHHS COCTOSHHUHN U3 pasaciia

a)
0 1
— #p s P
q p S
r r q
5 q r

HCIIOJIB3Ysd TEXHUKY

142. TlocTpouTh peryisipHOE BBIPAKEHHE IS IETIOYEK JOMYCKAEMBIX aBTOMAaTOM

a)

b)

0 1
A|lB |A
*B | E D
*C|D |E
->D|C |A
E|A |C
0 1 €
—>0o| Q1 (1, g4
a1 01 02, 03 Q4
g2 02, 03
gz | 01 03
Q4 Qo, g4
g2

143. TIpeoOpa3yiite cremyronme peryisipasie BeipakeHus B HKA ¢ e-mepexonamu;

a) 01*;

b) (0 + 10)*1*,

144. JlokaxxuTe WM ONPOBEPTHUTE KaxJ0€ W3 CIEAYIOIIUX YTBEPNKACHUNA NJIS PEryJspHBIX

BBIPAKECHUM:

a) (R+S)*=R*+5%

b) (RS +R)*R =R(SR + R)*.

145. JTokaxuTe HEpEeryIsIpHOCTh CIEIYIOIUX SA3bIKOB

a) {0"10"|n>1};



b) {0"|n — crenens uncna 2};
¢) L={0°12% azb+c).

146. OmpenenuTs Kakue W3 NPEIJIOKEHHBIX S3BIKOB HE SABISIOTCS peryisipHsiM. OtTBer
000CHOBATb.

a) Li={w|w=a"b"ck, m=k }
b) Lo={w|w=a’"(bc)", m>1}
¢) Ls={w|w=(a™b)"ck U (a,bb)"(bc)¥, k>0, m>5 }

147. TlpencraBieHa Tabauna rnepexo0B HekoToporo JIKA:
— COCTaBbTE TAOJHMILY Pa3IMYUMOCTH JIJIs STOTO aBTOMATa;
— mocTpoiTe s3kBUBaJIeHTHBIN JIKA ¢ MUHUMaIbHBIM YHUCIOM COCTOSTHUH.

a)
0 1
—4 B A
B A C
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
DI|E C
*E | B G
*F|A | D
*G|A |B

148. TToctpouts KC-rpamMmaTuku A CIeyIOMUX SA3bIKOB!

a) muoxectBo {0"1" | n> 1} Bcex memovek U3 oAHOTO U Gojiee CMMBOJIOB 0, 38 KOTOPBIMU
CIIEYIOT CUMBOJIBI | B TAKOM e KOJTHYECTBE;

b) MHOXeCTBO BCex 1emouek, y KOTOpbIX CUMBOJIOB O BIBOE OOJIBIIIE, YeM CHMBOJIOB 1.

149. Crenyromias rpaMMaTHKa IOPOXKAAET SI3BIK PETYIIsIpHOTO BhIpakeHust 0%1(0 + 1)*.

S— AIB

A —0A|e

B—0B|1B|¢

3amumnInTe JeBoe 1 IIpaBoC MOPOKACHHUA CICAYIONNX HETIOUYCK!
a) 00101;
b) 1001,

c) 00011.



150. Hoctponuts KC-rpaMmaTuky s ciemyromero si3bika: 0"1%72 U 0"1M0%, k<m+n

151. Tlpennonoxum, uro MIl-asromatr P = ({q, p}, {0, 1}, {Zo, X}, O, q, Zo, {p}) umeer

CIEIYIOIIYI0 (DYHKIIHIO IEPEXO0JIOB.

3(q, 0, Zo) = {(q, XZo)}.

8(q, 0, X) = {(q, XX)}.

8(q, 1, X) = {(q, X)}.

8(q, & X) = {(p, &)}

d(p, & X) = {(p, &)}

d(p, 1, X) = {(p, XX)}.

(p, 1, Zo) = {(p, &)}

[TpuBeauTe Bce KOHUTYpAUH, JOCTIKUMBIE 3 HadanbHOro MO (q, W, Zo), €ci BXOTHBIM
CJIOBOM W SIBIISIETCS:

a) 01.

152. Tloctpotite MII-aBTOMAaThI, IOMYCKAIOMIME CIEIYIOIIUE S3BIKA. MOXHO HCIOIB30BAThH
JOIyCKaHNE KaK IO 3aKJIIOYUTEIIBHOMY COCTOSIHMIO, TaK W IO IIyCTOMY MarasuHy — 4TO
yao0Hee:

a) {0"1"|n>1};
b) MHOXeCTBO BCex IeMmoUeK U3 CUMBOJIOB @ U b, KOTOpPbIC HE HMEIOT BHIa WW, T.C. HE

HB._]'IS'IIOTCH IIOBTOPCHUSAMU HUKaKOU LIETIOYKH,
c) {abic|k=4i+2j, i>0, j>0}.

153. IIpeobpasyiiTe rpaMMaTHKY
S—0SI|A
A—1A0|S|¢
B MII-aBTOMAaT, AOMYCKAIOIIUI TOT K€ S3bIK 110 MyCTOMY MarasuHy.

154. TIpeobpazyiite MII-aBromat P = ({p, q}, {0, 1}, {X, Zo}, 9, q, Zo) B KC-rpammatuxy, rae o
3a/1aHa CIEIYIOIIMM 00pa3oM.
d(q, 1, Zo) = {(q, XZ0)}.
6(q, 1, X) = {(q, XX)}.
8(q, 0, X) = {(p, X)}.
6(q, & X) = {(q, &)}.
8(p, I, X) = {(p, &)}
3(p, 0, Zo) = {(a, Zo)}-

155. Ilo 3anannomy MII-aBTomaty noctpoiite KC-rpammatuxy

156. Hwxe npusenenbl KC-sa3p1ku. [TocTpoiiTe st kaxkaoro n3 Hux MIT-aBTomar, 10myCKarOIIHiA
ATOT SI3bIK M0 MyCTOMY Mara3uny. [Ipu sxenanun MoxHO cHadana noctpoutb KC-rpamMmmaTtuky
JUTSL DTOTO SI3bIKa, a 3aTeM mpeobpaszoBath ee B MII-aBTomar.

a) {a"oMcX™™|n>0, m>0}.



157. TlpuBenute rpaMMaTHKy K HOpMasIbHOU (popme XOoMCKOTO

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

158. TTokaxure, YTO KX/l U3 CIEAYIOUINX S3bIKOB HE KOHTEKCTHO-CBOOOIHBIH.
a) {ablck|i<j<Kk};
b) {wwRw | W — nenouka u3 Hyneif ¥ eMHHUI}, T.€. MHOKECTBO LIEMOYEK, COCTOSANINX H3
IETIOYKH W, 32 KOTOPO 3aIICaHbl ee 0OpallleHUe U OHA )Ke eIlle pa3, Halpumep
001100001.

159. OmpenenuTh Kakue U3 MPEIIOKEHHBIX S3bIKOB He ABIIOTCS KC-s13p1k0M. OTBET 000CHOBATD.
a) Li={w|w=a"pb"ckd®, m=s, s>2n }
b) Lo={w | w=(ab)™(bcc)" U (a)™b"ckd®, m=2n, s<k+n }
¢) La={w|w=(a™b)"ck U (bb,a™a)"(b°c)¥, k>0, m>5 }

TunoBslie 3a1aHNus IS CAMOCTOSATEILHOI PadoThI
1. Ilycts P, Q u R - onpeneneHHble cneayomuM 00pa3oM BEICKAa3bIBAHUS:
P: 51 ymuparo oT axpl.
Q: Moii cTakaH mycr.
R: Ceituac Tpu yaca.
3anuIuTe Kak/10€ U3 CIICIYIOIIMX BhICKa3bIBAHHMIA KaK JJIOTHYECKOE BRIpAYKEHUE, BKIIOYatolee P,
QuR.
a) Ceifuac Tpu 4aca, a 1 YMUPAIO OT YKaKIbl.
b) Ecnu ceiivac Tpu 4aca, TO 1 yMHPAIO OT KaXIbl.
c) Ecnu s ymuparo ot »®ax/ibl, TO MOM CTaKaH IycCT.

2. OO0o3Ha4YMM Yepe3 X CIOBO «KOIIKa», a 4yepe3 P(X) mpeaukar «y X €CTh YChD». 3alUIINTe
KaXXJI0€ U3 BHICKA3bIBAHUHN B CHMBOJILHOM (hopMme:
C) He OBIBAET KOIIEK C YCaAMH.

3. Kakwue u3 crieayonmx npeuiokeHui ABISIFOTCs npenankaramu? Kakue u3 HUX TOXIIECTBEHHO
UCTHHHBI, TOX/ICCTBEHHO JIOXHBI, BHITIOJTHUMBI?
a) x>+x+1;x eR
b) x*+y?=0; Xx,yeR
c) x2+y?>0;xyeR
d) x<y;xyeR
e) s Beskoro X eR nHaiinercs YeR takoit, uto X =y + 1.
f) x%+y’<-2;x,yeR

4. W300pa3uTh HAa KOOPAWHATHOM MIOCKOCTH 00JIACTH UICTUHHOCTH MPEAUKATOB
a) (x<y)v (Ix]<l)
b) (x>2)A(y=D)A((x<-Dv(y<-2))
5. BLII[CJ'II/ITB CBOGOI{HBIC NEPEMCHHBIC CIICAYIOIIUX ITPECANKATOB.
a) (x<y;xyeR)—>3z(x<z)A(z<Yy);zeR)
b) vy ((y>0; yeR) —» Jz(x = yz; X,z €R))

6. CrpaBeIUTHBBI JIH CICAYIONINE YTBEPKICHUS ?



10.

11.

12.

13.

14.

15.

16.

17.

a) IxP(x,y) = VxP(x,y)

b) VxVyP(x,y,z) = Vy Vx P(X,y,2)

c) Ix(P(xy) v Q(x,y)) =3xP(x,y) v IxQ(X.y)
d) vx(P(x,2) v Q(y,2)) =VxP(x,2) v Q(y,z)
e) Ix(P(x,z) AQ(Y,2)) =3xP(x,2) A Q(y,2)

f) 3IxVyP(xy,z) > Vy Ix P(x,y,2) =1

I[OKEB&TB, 4YTO CYHICCTBYIOT IIPCAUKATBI Q, P TaKHe, 4To:
a) IX (P(X) A Q(x)) # IX P(X) A Ix Q(X)

Kakue u3 popmys TOXKAECTBEHHO HCTUHHBI?

a) VX (P(X) > Q(x)) = (3x P(X) —» Ix Q(X))
b) 3Ix (P(X) > QX)) = (VX P(X) = VX Q(X))
c) Ix (P(X) »> QX)) = (Ix P(x) = Ix Q(x))

[Monyunts 1.H.¢. OpearuKaTHO HOpMyIIbI
a) (IxVyP(x,y)vIxQ(x)) — JyVzR(y, z)
b) (3xVzP(x,7) — VyVvzQ(y,z))&3y3zR(y, z)

[IpsAMBIM pacCykIeHUEM JOKAKUTE UCTUHHOCTh BBICKA3bIBAaHUA:
N U M — Y4e€THBIC YHUciIa => N + M — YUCJIO0 YETHOE.

JaiiTe o6paTHoe JOKa3aTEJIbCTBO BHICKA3BIBAHU:
n? — YETHOE YHUCJIO => N — YE€THOE.

MGTOIIOM «OT MMPOTHUBHOT'0» NOKAXKUTE, YTO
N+ M— HEYETHOE YUCIIO => OJHO U3 CIara€MhbIX SIBJISIETCS YETHRIM, a APYyroe —
HCYCTHBIM.

MeTto10M MaTeMaTUYECKON MHIYKIIUU JOKAKUTE:
a) 1+5+9+...+(4n-3)=n(2n — 1) st Bcex HATYpaTbHBIX YUCET N

1
b) 1%+ 22+...+n? = n(n + 1)(2n+1) mst Bcex HaTYpaIbHBIX YUCe N

¢) Ymcmo n3-n menuTcs Ha 3 pH BeeX HATYPAIbHBIX 3HAYEHHAX YHCIa N
d) 1*1!+2*2!+...+n*n! =(n+1)!-1 a5 Bcex HaTypaIbHBIX Yuce N.

[TocnenoBaTenbHOCTh IENBIX YHUCET X1, X2, ..., Xn ONpeAeNieHa PEeKyppeHTHOU (HOopMyIoii:
X1 = 1 1 Xer1=Xu/(Xkt2), mpu k>1. Jlokaxkute MO WHAYKIIMH, YTO UMEET MeCTO (opmyIia:
Xn=1/(2"-1) ans Bcex N>1.

[TocnenoBaTenbHOCTh IENBIX YHCET X1, X2, ..., Xn ONpeIeNeHa PEeKyppeHTHOH (opMyoii:
X1 = 1, Xo=2 u Xk+1=2Xk -Xk-1, ipu k>1. Haiinute oOuryro hopmynny s Xn U JOKKUTE €€
VCTUHHOCTb MHAYKTUBHBIM METOJIOM.

IMycts U={1,2,3,4}, A={1, 3, 4}, B={2, 3}, C={1, 4}. Haiitu:
a) AnB ) AnBNC e) An(BUC)
b) (B\A)UC d) (AUCO\(ANB) f) AnNBNC

C nmomoripio auarpamMm Diinepa — BeHHa BBISICHUTD, KaKHE U3 CIEAYIOUUX JUCTPUOYTUBHBIX
3aKOHOB CTIPABEIMBHI IS TI0OBIX MHOKeCTB A.B.C:



a) A\BNC)=(A\B)n (A\C) d AUBNC=(AUB)N(AUCQ)

b) AABuUC)=(AAB)U(AAC) e) AuB\C)=(AuB)\(AUC)
c) AABNnC=(AAB)n(AACQ) ) An(B\C)=AnB\ANC
18. UzBectHO, uto B = A < C, acA n a¢B. Kakue u3 cnenyronmx yTBepKACHHUN BEPHBI:
a) ag C c) ac A\B e) {a}c A\C g) {a}jcAn(BuUC)
b) ac C d) ae B\A f) {a}jcAAC h) {a}c BN (C\A)

19. I[OKaBaTB TOXIACCTBO C UCITIOJIb30BAHUEM JIOTUKHU IIPEIUKATOB

a) An(AUB)=A h) AA(AAB)=B
by AUAnB=AUB i) A\B=AA(ANB)
) An(AUB)=ANB ) AUB=(AAB)UANB
d) A\(A\B)=AnB k) AAB=AAB=AABAU
e) A\AnB=A\B ) AAB=AnBUBNA
f) An(B\A)=0O m)AAB=AAB=ANBUAUB
9) AU(BVA)=AUB N AUANB=AAANB=BAANB

0) (A\B)\C=(A\C)\(B\C)=A\(BuC)

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

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

N AuBuC=(A\C)u(B\C)

s) AABNC=(A\B)u(A\C)=AnBnCAA

) An(B\C)=AnB\C=AnBnCAANB

Uy ANBAAYABNCAC)=(AnBABNC)A(AACQC)

20. BrersicauTe, Kakue U3 CIEAYIONINX PABEHCTB CIIPaBETUBEI 1Ist JTI0OBIX MHOXKECTB A, B, C, D:
a) (AnB)A(CAD)=(AAC)n(BAD)
b) (AUB)A(CuUD)=(AAC)U(BAD)
c) (A\B)AC=(AAC)\(BACO)
d) (AABNC)A(BNCA(AAB))=B
e) AAB=(AAC)A(BAC)
f) (AABNC)A(BACAANBAC=A~BAC
9) (AAB\(ANB))uU((AAC\AnC))=AnBAC
h) (AnBAANB)A(CAC)= A
i) AA AnBAC=(A ABAC) A (BACAANBNC)
i) AUBNC=(AABNC)AANBANC
k) An(BAU)n(CAU)=(A\B) (A\C)
) AARBACUAnC "B=ANBACAANC NB
m) AnBACAA=((AAB)\ANB)U (AC)
nNf (ANBNCAANB)A(AAC)=(AnB N C)AC
0) (A\B)\C= (An BNCAA)AA
p) AUBAC=(AnNBAC AANBAC)AANBANC
9 ANCUBAC=ANBANCA BnC
N (AAB)A(CAU)=(AAB)AC
s) (AnCAB)A(BA(ANCACQC))=C
t) (CAB\(CnB)U(AAC)\(CNA)=Cn A~B
u) BAANBAC=(BAA~C)A(ARCAANBANC)




v) CAANBAC=((CAB)\(CnB))U(C\A)
w) AUBNC=(A nBNCAANBAC)AANBANC

21. U3BectHO, uto AC B < C, A #0,C #0. SIBnsercs 11 MHOKECTBO MTYCThIM?

a) Cn(B\A);
b) Au(B\C)

22. Yupoctute Bepaxenue, eciaun C=U, D=

a) (AuB)n (CuD);
b) AAMBNCUBNCAND;

23. Ynupocturte Boipaxenue, ecin Ac B u Cc D

a) AN BNCN D
b) AANBNCN D

24. PemuTh ypaBHEHUE, HAUTH HEOOXOUMEBIE U JIOCTATOYHBIC YCIIOBUS, IPH KOTOPHIX YPABHCHHE

HMCCT PCIICHUC.

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

3) (AUBNX)AB=U
4) ANXAB=AB
5) AABn X=AUB
6) AUX=BUANX
7) BAX\A=BnXAA
8) (AAX)AX=ANB
9) BU X=(X\B)UA
10) (A\X) UB=BAX
11) 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
18)ANBNX=ANnXAB
199 BN XAA=BNX\A
200AU X=(X\A)UB
21)BNAXAA=A\X
22)BAX=(X\B)UA
23)AUBNX=AAX
24)(BUX)AA=BNX
25)AABN X=AUX
26)BUANX=BAX

25. Peruth cucremy ypaBHeHM. HaliTu HeoOXoauMble M JOCTAaTOYHBIE YCIOBHS, IPU KOTOPBIX

CHUCTEMA UMCCT PCIICHUC.
AnX = C

n{ BnX=C

gﬂ)}é UéAﬂX= A

N =

2) {522

BNX=C
3 {(AUX)D(BUX)=CUX
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X X alo

> CDcCp D>c
o> w
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ANX =B
10){ BNnX =C

CNX = AUB
11) {AnXuanzc
Kn§u%n§=c
UAUDb =
D apgnasg
UXxX=BnN
13) {AnX=CUX
14) { ANX=B
22§UCCHX=AOC
15) {BéizA
16) {A\X::X\C
U =
17) {BAi=E



26.

27.

28.

29.

30.

31.

32.

33.

{AnXUCﬂX=B 18) {AUX=BﬂX

BNnXuCnX=A BNX=CuUX
%{EA§:E 19){ANX=CUX
AAX=B CNX=BAX

[Tycts M2, M3, Ms 0603Ha4aroT nogMHOkecTBa YHUBepcyMa N, coCcTosIIIe COOTBETCTBEHHO
H3 BCeX 4Hcell, KpaTHbIX 2, 3, 5. C moMoIipo onepanuii HaJi MHOKECTBAMHU BBIPa3UTh uepe3
HUX MHOKECTBA BCEX YUCEIN:

a) B3aMMHO MPOCTHIX ¢ 30

b) nmemstmumxcst va 10. HO He AEAIIMXCS Ha 3

[Tycte R — orHomenue Ha MHOXKecTBe {1, 2, 3, 4}, onpenensemoe ycnoBueM: U R v torma u
TOJIBKO TOT/a, Korjaa U + 2V — HedeTHoe uucio. [Ipeacrasbre R kaxapiM u3 cioco0oB:

a) KaK MHOXKECTBO YIOPSIOYCHHBIX T1ap

b) B rpaduueckoii popme

C) B BHJC MaTPHIIBL

Omnpenenure, Kakue M3 CIEAYIOMIMX OTHOIIEHHH Ha MHOXECTBE JIIOJACH pedIeKCHBHBI,
CHMMETPHUYHBI UM TPAH3UTUBHBL:

d) «...CTapIe WU MIIAJIIE, YEM...»

b) «...He BbIIIE, YEM...».

Omnpenenure, Kakve W3 MPUBEIACHHBIX HUXKE OTHOINECHHN Ha Z SBISIOTCS pe(IIEKCHBHBIMH,
CUMMETPHYHBIMH, & KAKUE TPAH3UTHBHBIMHU?

a) «X +y— 4eTHOE YHUCIIO»

b) «Xy — HedeTHOE YHCIION

Kaknmu cBoiicTBaMM XapakTepu3yroTcs cileayrolye oTHomenus Ha A= {1, 2, 3, ..., 9}?
a) Ri={(a.b)|a-b—uerHoe}

b) R2={{a, b)|a+b—uernoe}

¢) Rs={(a, b)|a— nenmurens (a+b),a=1}.

Kaknmu cBoiicTBamMu O6J'IaI[aIOT CICAYIOIUC OTHOIICHUA HAa MHOKCCTBC HATypPaJIbHbBIX yucen?
a) Rz ={(m, n) | m genutcst na m}: d) Re={(m, n)| m<n+ 1}
b) Rs~{(m, n)|m-n genurcs Ha 2} e) Rz={(m,n)|m<n+2}.
c) Ra={(m,n)|m-n=2}

Omnpenenute, KAKUMH CBOMCTBAMH 00JIAIAIOT CIIEIYIOIINE OTHOIICHHUS HA MHOXKeCTBE N
a) aRb < B aectb mudpa, KoTOpasi MOBTOpsieTcs B b
b) aRb < kaxnas nudpa B @ umeercst B b

Onpenenure, KAKKMUA CBOMCTBAMH 00JIaIal0T CIICAYIONTHE OTHOIIIEHUSI HA MHOXKecTBe {1, 2, 3,
4, 5}

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

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

¢) Rs={(a, b) | at+b - uetHOE unCIO}

d) Rs={(a, b)|a=b’}

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

[IpencraBeTe rpaduuecku otHomeHUs: R1 M R2, R1 U Ry, R Ry o Rs, Rs0oRs, Rs\ R?
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ﬂOKa?)aTI), 4TOo CICAYIOMIUME OTHOIICHHA SABJIAIOTCA SKBHBAJICHTHOCTSIMM. Haiitn xiaccel
SKBHUBAJICHTHOCTU WU HHICKC paSGI/IeHI/ISI. YcTaHOBUTL B3aWMHO OAHO3HAYHOE€ COOTBETCTBUC
MCKOY (baKTOp'MHO)KeCTBOM " YKa3aHHBIM MHO>XCCTBOM.

a) R2={(x,y)|x YV eR,x*=y?} R\R,=R*, R*=[0, )

b) Rz3={(x,y) X,y € R, x-y eZ}, R\R:=[0, 1)

c) Rs={(X,y)|X,Vy eR,sinx=siny }, R\Rs=[- n/2; =/2].

ITyctb A - MHOXECTBO BCEX MPSAMBIX Ha IUIOCKOCTH. SIBIISIOTCS JIM 3KBUBAJIEHTHOCTSIMH
CJIEIYIOIINE OTHOLLICHHUS:

d) OTHOUICHHUE MAPAIUICIBHOCTH JIBYX MPSIMBIX;

b) oTHoIIeHHE ePIEHANKYIAPHOCTH ABYX MPIMBIX?

BrisicHuTe, Kakue 13 CIeAyIONUX MMEePeUrCICHHBIX OTHOIEeHn Ha MHOXecTBe {0, 1, ..., 9}
SIBJISIFOTCST OTHOIIIEHUSIMU DKBUBAJICHTHOCTH. HaliiuTe Kiacchl SKBUBAJIECHTHOCTH.

a) R2={(a, b)|a%=b?(mod 10)}

b) R3={(a, b) |a*b =0 (mod 2)}

¢) Rs={(a b)|[2%-2"|< 16}

OnpenenuTe, KakMe M3 CICAYIONMX OTHONMIEHWH Ha Z? SBIAIOTCA OTHOIICHHUSMH
SKBUBAJIEHTHOCTHU. HaiianTe kinacchl SKBUBaJICHTHOCTH.

a) (x1, y1) R (X2, y2) > X1 = Xo unu Y1 = Y2

b) (x1,y1) R (X2, y2) & X1 +y1=X2 + Y2

C) (x1,y1) R(X2,y2) @ X1 +y2=x2+y1

Kakue w3 OTHOIIGHMH, NPEACTABICHHBIX JHarpaMMaMH, SIBISIOTCS  OTHOLICHUSMH
SKBUBAJICHTHOCTH?
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Onpenennure, KaKUMH CBOHCTBaAMH OO0JaalOT CIEAYIONME OTHOIICHHS Ha MHOMKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiftu TpaH3uTHBHOE 3aMbIKaHuEe R+.

a) aRb < 3a<5b

b) aRb < [|a-2b[<5

Eciau oTHOIIEHHE SBJISETCS OTHOIICHHEM SKBHBAJIEHTHOCTH, TO HAaWTH HWHIEKC pa3OHEHUs
MHOXecCTBa Z°
a) (X1,Y1)R(X2,y2) <pa3HOCTh MaKCUMAIBHOU IU(PBI X1 1 MUHUMAJIbHOU ITU(PHI Y1 paBHA
Pa3HOCTH MaKCUMAJIbHOM IIU(PBI X2 U MUHUMATIBHOU IIU(PHI Y2
b) (X1,y1)R(X2,y2) < npowusBencHHE MUHHUMATBHOW IM(PBI X1 ¥ MaKCUMAIbHOU IH(PHI Y1
paBHa pa3sHOCTH U(PPEI MEUHUMAJIBHOM X2 ¥ MAKCHMAIILHON IUQPHI Y2

Ha muoxectBe N\{1} BBeneno otHomenue S = {(m, n) | M genaurcs Ha n}. Jlokazars, 4ro S-
OTHOILIEHWE YACTUYHOT0, HO HE JINHEWHOTO MOPSIAKA.

Ha muoxectse M = {J, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBemeHo oTHomieHue R cTpororo
BKITFOUCHUSI:

R={(X,Y)|X,Y e M, XcY).

[Tokazatsp, 4to R - OTHOILIIEHHE YACTUYHOTO, HO HE JIUHEUHOTO MOPSIAKA.

43.

OmnpenenuTh KaKUMH CBOiicTBamMK 00nanaroT otoopaxenus f, g: R—R. Haiitu nx xomnosummm
f o g, g o fuomnpenenuts UX CBOMCTRA.
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S57.

oy il ¥ =0 - [my, x=o0:
B) f(\)= g(\):
|1 x=0;

(x2, x21

) f(x)=;
‘» ., o 6 k

CKOJIbKO pa3IUYHBIX ACCITU3HAYHBIX YMCET MOKHO HAIUCATh, UCTIONB3Ys TUdphI 0, 1, 2, 3, 4?7
CKOJBKUMH c1I0cO0aMHU MOKHO BBIOpATh TPU PA3TUYHBIX KPACKU U3 UMEIOIIUXCS CEeMU?

Bo B3Boze 3 cepkanta u 36 conmmar. CKOJIBKO CYIIECTBYET CIIOCOOOB BBIJICICHUS OIHOTO
CepKaHTa M TPEX COJIIAT ISl NaTpyTUPOBAHMUS?

B 3putenbHom 3ane 200 mect. CkoibKkuMu crmoco0aMu MOTYT 3aHATH MecTa B HeM 200
3puteneit; 100 3pureneit?

Kpokomun umeer 68 3y6oB. JIoka3aTh, uto cpean 16 KpokomumoB MOryT OKas3aThCs JBa C
OJIHMM M TE€M K€ HaOopoM 3y0O0B.

CxonpkuMHu criocobamu 13 rpynnsl B 20 4eloBeK MOXKHO C(OPMUPOBATH TPU KOAIUIIUU 110 4
YEJIOBEKa U OJIHY KOAIHUIUIO U3 8 YeIOBEK?

CKOJBKIMH c1IOCO0AMH MOKHO Pa3AeUTh KOJIOAY U3 36 KapT MOMOIaM TaK, YTOOBI B KaXKI0U
nayke ObUIO 1O JBa Ty3a?

CKOJIBKMMH CcITI0COOaMU K010y U3 36 KapT MOXKHO pa3/IeIuTh Ha TPU paBHbIE YACTHU TaK, YTOOBI
B KaXKJ0W OBLJIO POBHO TPHU KapThl OJJHOM MAaCTH «KPECTU»?

CxonpkuMHu crioco0aMu KoJioty u3 36 KapT MOKHO pa3feliuTh Ha YEThIPE PaBHbIE YaCTH TaK,
4yTOOBI KaXKAas coJiepxala 1o OJHOMY Ty3Y; IO OJHOMY Ty3Y U OHOMY KOPOJI0?

CKOJIBKO CJIOB JUITMHBI N B  —OYKBEHHOM alihaBUTE, B KOTOPBIX JIFOOBIE JBE COCEAHNE OYKBBI
pa3Iu4HbI?

Kakum gnciom crnoco60B MOKHO Ha IITaXMAaTHOU JOCKE MTOMECTUTh YEPHOTO U OEJI0TO KOpoJIei
TaK, YTOOBI OHU HE aTaKoBallu APYT Apyra?

CKOJIBKMMH CTIOCOOAMHU MOXKHO PACCTaBUTh BOCEMb JIaJiel Ha OOBIYHOM IIIaXMAaTHOM JT0CKE TaK,
YTOOBl OHM HE yTPOXKaJIHU APYT APYry, T.€. YTOObl HUKAKHE JIBE€ M3 HUX HE CTOSJIM Ha OJHOMN
BEPTUKAJIM UM TOPU3OHTAIIN?

CKOIbKO UMEETCSI BAPHAHTOB BBIOOpA TPEX MPHU3EPOB CPEIU N yIYACTHUKOB KOHKYpCa
a) ¢ yKa3aHHeM 3aHHMaeMbIX HMU MECT?
b) 0e3 ykazanus mect?

N3 xomonwl, conepxameit 52 kapTel, BbiHyIM 10 xkapT. CKOJBKMMH — CIIOCOOaMHU
9TO MOXHO cliefaTh? B CKOJIBKUX cilydasx Cpely 3TUX KapT OKaXKeTCs:

a) XOTs OBl O/INH TY3;

b) posHo oxuH TY3;

C) pPOBHO YETHIPE TY3a;

d) He MeHee IBYX Ty30B.
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ABTOMOOUJIbHBIE HOMEpA JaHHOTO PeruoHa cocTosaT u3 tpex nudp (Bcero 10 nudp) u Tpex
oyks andasura {A, B, C, D, E, {1, K, M, O, P, T, X, Y}. CkoipKO aBTOMOOHIIEH MOXET OBITH
3aHYMEPOBAHO PA3IMYHBIMU HOMEPAMHU?

Hago mocnate 15 muceM. CKONBKHUMH CIIOCOOAMH 3TO MOKHO CHEJIATh, €CIM I JOCTaBKHU
nMmeercs 4 kyprepa?

CKOJIbBKMMH CIIOCO0aMH MOIKHO KYIIUTb 10 IMO3APaBUTCIIBHBIX OTKPBITOK, €CJIM B IIPOJAXKE
HMCIOTCSA OTKPBITKU CCMU BI/II[OB?

CKOJIBKO pa3IMYHbIX [IEPECTAHOBOK 00pa3yeTcs U3 CIIEAYIONINX CIOB:
a) 3¢Opa; 0) bapaban; B) Bogopo; r) abpakamgadbpa?

CkosibkuMH criocobamu 15 pa3imudHbIX MOHET MOYKHO Pa3JIoKHUTh 10 IBYM (TpeM) pa3indHbIM
KapMaHaM Tak, 9TOOBI HH OJIMH U3 KapMaHOB HE OKA3aJICs ITYCThIM?

CKOJIBKHMH CIIOCO0aMH MOXXHO pazieiuTh 10 pa3iIudHbBIX MOJAPKOB CPEIU IATH JIeTEH Tak,
YTOOBI y KaKI0TO ObLT XOTSI ObI OJIUH MOJApOK?

Ckonbkumu crioco6aMu 10 0IMHAKOBBIX MOHET MOKHO Pa3IoXkUTh 1O ABYM (TpeM) KapMaHaMm
TaK, YTOOBI HA OJJMH U3 KaPMaHOB HE ObLI IIyCTHIM ?

Ckonpkumu criocobamu 15 pasHbIX KOH(ET MOXHO Pa3leNuTh CPEeIu TPeX MaJbuMKOB TakK,
4TOOBI Y KaX/10T0 Obl1a XOTsI Obl 0/1HA KOH(]eTa?

AndaBuT A cOCTOUT U3 ABYX CUMBOJIOB. CKOJIBKO CYIIECTBYET Pa3IMUHbIX OB andaButa A,
JUTHHBI KOTOPBIX HE TTPEBOCXOJIAT 57

CKOJBKUMH crioco0amMu KOJIOAy U3 52 KapT MOKHO MPOU3BOJIEHO Pa30UTh HA YETHIPE YaCTH
TakK, YTOObI B KAXKAOH YacTH coAepkKaJcs OAUH Ty3?

CkonpKkuMHu criocobamu 13 52 KapT MOYKHO MIPOU3BOJIEHO BBIHYTH / KapT TakK, YTOOBI Cpen HUX
OBLTH KapThl ABYX (Tpex) MacTei?

CKOJILKHMH CTIOCOO0aMU MOYKHO COCTAaBUTh Pa3InIHbIC HA0OPHI U3 12 mpeIMeToB, colepIKaIime
diomacTepsl, KapaHJally U PydKu?

Ckonbkumu crioco6amu Bce 10 pazauuHbIX Ba3 MOXHO paccTaBuTh Ha 7 crojax? CKOJIbKUMU
cnocob6amu 10 paznuuHBIX Ba3 10 OJJHON MOKHO paccTaBuTh Ha 10 cromax?

Cxonpko cioB JuiHbI 20 B aHTIMCKOM andasuTte (Bcero 26 OyKB) MOKHO COCTaBUTh, €CIIU 3
OyKBBI TOBTOPSIIOTCA IO 2 pa3a, 1 OykBa moBTopsieTcst 3 pas3a, a OCTalbHbIe OyKBbI Pa3IUUHBIE.

CKoIbKO cIOCO00B pa3aath 35 mopyueHHi cpeau 6 KypbepoB, TaK YTOOBI:
d) KaxabIil MOMyYrII XOTS OBl OJHO MOPYUICHHUE
€) KaXKIbI{ MMOJTyYHII TPOU3BOIBHOE YHCIIO OPYICHUH

KakoBa BCPOATHOCTD yraaaTb MECTb HOMEPOB U3 TPUALATH HICCTH B UTPC ((CHOpTJ'IOTO»?

CKoNbKO pa3 B JCCATHYHOW 3alMCH BCEX HATypalbHBIX dYmcesl, MeHbimux 107,
BcTpedaercs mudpa 9?7 Hudpa 0?7
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Cxonbko penutenein y uucia 2048? 23107 28807 Ckosibko nenuTeNneid MMEET YHUCIIO
Pt ..psS, rae pa,..., s —pa3aHMUHBIE HPOCTHIE YHCA, Ki,...,Ks — IIeIIbIe HEOTpHLATENbHbIE?

CKOIBKO MaTpui ¢ M CTpOKaMHu U N CTOJ'I6HaMI/I MO>KHO COCTaBUTH M3 31eMeHTOB O m 1 ?

CKOJIbKO MMEETCSI MATU3HAYHBIX JECATUIHBIX YUCE, Y KOTOPBIX
a) Bce LU(PBI pa3IHYHBI,
b) ectp onunakoBsie HHMPHL;
C) Bce nudpsI pa3IUdHb, IPHYEM MOCTCAHss - He 0;
d) Bce nmOpHI pa3IUYHBL, IPUYEM TIepBas - He 9, a mocieanss - ve 0;
e) nBe mepBbIX HU(DPBI PA3IUYHBL, & B MOCICTHUX —ONHAKOBBI,
f) cymma udp yerna ?

KakuM 49uCiioM CIocOO0B MOKHO Pa3sMECTHTh N Pa3IMYHBIX MPEIMETOB MO K pa3im4HbIM
smukam? CKOJIBKO TAKUX PA3MEILICHUM, €CJIM B KXK/IBIH AIIUK YKIAAbIBACTCS HE O0JIee OJJHOTO
npeamMera’?

Ha niockocTH pacnosiokeHsl N TOYeK, HUKAKUE TPU U3 KOTOPBIX HE JIEKAT Ha OJHOU MPSAMOMU.
CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB C BEPIIMHAMHU B JIAaHHBIX TOYKAX?

Ha onHoii 3 ABYX mapaienbHbIX IPSAMBIX 3a(UKCHUPOBAaHO N TOYEK, a HA IPYTroi - M TOYEK.
CKOJIBKO UMEETCs TPEYTOJIbHUKOB (YETHIPEXYTOJIbBHUKOB) C BEPLUIMHAMU B JaHHBIX TOUKaX?

HNmeercss koioma w3 4N kapT dYeThIpeX MacTed, Mo N KapT KakIOoW MacTH,
3aHyMepoBaHHbIX uuciaamu 1,2,..,n. Kakum dywmciom crmocoOOB MOKHO BEIOpaTh ISITh
KapT Tak, YTOOBI CPEIM HUX OKA3AIIUCh:

@) MATh KapT OJHON MACTH C MOCJICI0BATEIbHBIMI HOMEPAMU;

b) ueThIpe KapThI C OAMHAKOBBIMU HOMEPAMHU;

C) TpH KapThl C OJTHUM HOMEPOM U JIBE KapThl C APYTHM;

d) msaTh KapT OAHOM MacTH;

€) MATh KapT C MMOCJeI0BaTeIbHBIMH HOMEPAMH,

f) Tpu KapTHI C OTMHAKOBBIMH HOMEPAMH;

g) /Be KapThl C OJMHAKOBBIMHU, OCTAJIbHBIE C PA3HBIMH HOMEPaMH.

KakuM 49KcIIoM CIoco60B MOXKHO paclpeIenuTh N OAUHAKOBEIX MOHET MEXIY K nuiaMu Tak,
YTO KaK/IbIN MMOJTydaer

a) He OoJiee OJHON MOHETHI;

b) He MeHee 01HON MOHETHI?

CKOJIBKO JuaroHajel y BBITYKJIOro N -yroiabHuKa? HaliquTe uncio Touek nepecedyeHus dTuX
JuaroHasnei (He cuurasi BEpILIUH), €CIIM U3BECTHO, YTO B KaXKA0M M3 3TUX TOUEK MEePECeKatoTCs
TOJIBKO JIBE€ IMaroHajIu?

CKoNpKHMH CIIOCOO0aMH MOXKHO BBIOpaTh 6 KapT W3 KOJOJBI, COAEpKamiei 52 KapThl, Tak,
9TOOBI Cpe/Ii HUX OBLITN KapThl KAXKI0H MacTu?

Kakum 49uciioMm cnoco00B MOKHO COCTaBUTh 6yKeT U3 N OBETOB TPEX BHAOB, €CIIHU BCC IIBCTHI
OJHOI'O BMJaa OAMHAKOBbBI U HMCCTCS HCOFp&HPI‘-ICHHLIfI 3alacC IBE€TOB KaXXa0Io BI/I,Z[a?

CKOJIBKO HMeeTCs MATU3HAYHBIX AECATHYHBIX YHCEN, Y KOTOPhIX HU(PHI UAYT CIeBa HAIIPABO
B HEYyObIBaroIIeM Mopsjike?
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Kakum 4ymciom cnoco00B MOKHO pacipenesinTh N OAMHAKOBBIX MOHET Mexy K nmamu?

KakuMm unciom crnioco60B MOKHO Pa3MECTHTh 7 CTYJICHTOB B TPEX KOMHATaX OOIIEKHUTHS, €CIIH
a) B OIHOI KOMHATE UMEETCS OHO, B JIPYTOi - /IBa, B TPEThEH - YEThIPE CBOOOIHBIX MECTa;
b) B omHOIT KOMHATE UMeEETCs JIBa, B IPYTOM - TPH, B TPEThEH - UeThIpe CBOOOIHBIX MecTa ?

CKOJNBKHMH CITOCOOAMH MOXHO pa3MecTUTh 20 KHUT Ha OJHON TOJKE TaK, YTOOBI MEXIY
KHUTOH A u KHHUTO# B pacmonaranocsk He MeHee 2-X U He 0ojee 4-X KHUT?

CKOJIBKUMH CHOCO0AMH MOKHO Pa3MECTUTh 25 KHHUI Ha OIHOM MOJKE TaK, YTOOBI MEXKIy
KHUroi A u KkHUroi B pacrnonaraiocs He MeHee 3-X KHUT U He OoJiee 5-X KHUr?

Nmeercs 28 xuur aBropa A, 18 xuur aBropa b, 25 kuur aBropa C, 9 xkuur aBropa /. Ckosbko
BapUaHTOB BHIOPATH:

a) 2 KHUTHW OJHOTO aBTOpa

b) 5 kHur 1BYyX aBTOPOB

Pasnoxuts o popmysne 6uHoma HeroToHa uinm 06001ieHHOMY OMHOMHHATILHOMY TIPABHITY

¢) (L+cosx) f) (1-cosx)?
d) (x+x2) 9 (1-x)?
) (1-x)2 h (& 1)°

Jokazatsk, 9to NCra™t amGy™.

Jano maOXecTBO U M3 N 3IIeMEHTOB W B HEM MOAMHOXecTBa A m3 k snementoB u B us3 |
sseMeHTOB, npuueM | A U B |[= m. Haiitu uncino moamuokects X < U, yIOBIETBOPSIOIINX
YCIIOBHIO:

a) XcA XcB;

b) AnBc XA

Jano mHOkecTBO U M3 N 3IEMEHTOB M B HEM MOJAMHOXKECTBO A u3 K anemeHToB. OmnpeaenuTe
qrco MoAMHOXkecTB B < U , yI0BI€TBOPAIONINX YCIOBUIO:

1)|B A= 2; 2)[B\A|=3,|A\B| = 4; 3)|A A B| =1.

96.

97.

98.

Kakum umciiom crioco6os MoxkHO Kn Pa3JIMYHBIX MPEAMETOB PA3JIOKUTh MO N OJMHAKOBBIM
(Hepa3HI/IqI/IMBIM) SAIIUKaM Tak, YTOOEI B KaKIOM SANIUKE OKAa3aJIOCh POBHO Kk Hpe)lMeTOB?

Ha opnoit wu3 xadeap yHuBepcuTeTa paOOTalOT TPUHAALATH YEJNOBEK, MpUYEM
KOKIABIH W3 HUX 3HAeT XOTsd Obl OAMH WHOCTPAHHBIA sA3bIK. JlecsTh 4YenoBEeK 3HAaIoT
AHTTIUUCKUN, ceMepo — HeMelKud, 1mectepo — Qpanmysckuid. Ilatepo 3HaioT
AQHTTIMHCKUNA W HEMEIKUH, 4eTBepO — aHITIMHCKUNA W (paHIy3CKHl, Tpoe — HEeMeIKUl
U (paHIy3CKHH.

a) CKOJIbKO Y€JI0BEK 3HAIOT BCE TPH sI3bIKA?

b) CxoJbKO YeNOBEK 3HAIOT POBHO JIBA SI3bIKA?

€) CKOJBKO YeJIOBEK 3HAIOT TOJIBKO aHTJIHHCKHM A3bIK?

CKOJIBKO MMEETCs HaTypabHBIX Yucel, He mpeBocxosaumx 1000, koTopeie
a) xgensTcs Ha 3 WM Ha 5;
b) me nenmsATcs HU Ha oaHO U3 ymcen 2, 3, 57



99. 13 100 onpomieHHBIX CTYIeHTOB 50 TpOrpaMMUpPYIOT Ha allTOPUTMUAYECKOM s3bike Cut++, 53 -
Ha [lackaie, 42 - Ha beiicuke, 15 cTyneHTOB MOTyT nporpammupoBaTh Ha Cu++ u Ha belicuke,
20 crynentoB - Ha Ilackane um beiicuke, 25 - ma Cut+ m Ilackame, a 5 crTyaeHTOB
MIPOrpaMMUPYIOT Ha BCEX TPEX SI3bIKAX.
a) CKOJIbKO CTYJCHTOB HE MOTYT IPOrpaMMHUPOBATh HHU HA OJHOM M3 MEPEUMUCICHHBIX

SI3IKOB?

b) CkoJbKO CTYICHTOB ITPOrPAMMHUPYIOT XOTs Obl HA OJJHOM U3 IEPEUUCICHHBIX SI3bIKOB?
€) CKOJBKO CTYJCHTOB MPOrPaMMHPYIOT TOJbKO Ha [Tackane?
d) CkoabKO CTYJACHTOB HE mporpaMMupyioT Hu Ha Cu++, Hu Ha [Tackane?

100. lano wMuoxkectBo U w3 N osnemenroB. Kakum d4wucioM cmoco0OB B HEM
MOXHO BbIOpaTh Tpu mnoaMmHOxecTBa A, B, C Tak, 4TOOBI BBINOJIHAIUCH 3aJaHHBIC
YCIIOBHSL:

a) n=7,|(AnB)\C|=4, |C (A uUB)-1,
b) n=6,|(A\B)uC|=4,|JAnBnC[-],;
c) n=8,|JAuBuUC|4, |AnB|=1l.

101. PaccmarpuBaroTcs cioBa B andasute {ai, az,..., ag}. Yepes Ni 0003HaYaETCsT YUCIIO BXOKIECHUIM
OYKBBI @j B CJI0BO. TpeOyeTcs MoJACYNTATh YUCIIO CIOB JUTUHBI N, YOBICTBOPSIOMINX JaHHBIM
YCIIOBUSIM:

a) g=4,n =8, np=n1+2;
b) g=3,n =9, ni+nz<ns;
€) 0=3,n =9, 2n1<ny+ngz;

102. CkonbKkuMH CTIOCOOAMH MOKHO TIEPECTaBUTH OYKBHI CIIOBA:
a) «IepUMETpPy», YTOOBI «e» IIIJIa HEMOCPEICTBEHHO TTOCIIE «P;
b) «moroBopkay, 4To0OBI corTacHbIC MUK B aJI()aBUTHOM TOPSIIKE;
C) «mpodeccop», YTOObI He MEHSIICS MOPSIOK TNIACHBIX OYKB;
d) «koppekTop», YTOOBI TPH OYKBBI «P» HE UK TOAPS/I.

103. ITocTpouTs TaONIUYHOE TIPECTaBICHHE (DYHKITHIA
a) (x=>yA2)@@E=y)NVE->xA ¢ (x=y-zVx)= (F->0)AZ- (xl2)AY)
2 d) (@=>xVH)A(x@2)IT=7)
b) x=yAz@ (x-y) L -xl2)

104. OmpenenuTh TOXAECTBEHHBI JI1 (opMynsl A W B myTem cpaBHEHHS WX TaOIMYHBIX
IIPEACTaBICHUI
a) A= (xN\y - 2z) V((x1y)|z), B=(x->yA\)®(x =y)V(y — xAz)
b) A=KEly) - ((y12) - (x@2)), B=xAyA2)®(x - 2)

) A=xlyAx=2)|x®FA2),  B=I\yAMVIoZ
105. IIpumeHsis paBHOCUIIbHBIE TPe0Opa3oBaHus, MPUBECTH K Oosiee mpocToit popme
a xdyly—-x c) (-x)AZ-> (x!l2)Ay
b) (x->yAz® (x =y)) d x-oyr2)®x=y)Vvz

106. TTo f(x1, X2)=(1011) u g(X1, X2)=(0111) noctpouts dyHkIwmo0 h
€) h(x1, x2)= g(x2, f(x2, X1)) €) h(xa, x2, X3)= f(x2, g(xa, X1))= g(x1, g(x2, X3))
d) h(x, x2)=f (f(x2, 9(x1, X2)), f(x2, x1)) f) h(x1, x2, x3)= g(f(f(x2, X1), 9(x3, X1)), f(x2, X3))

107. IlepeuncnuTh Bce CYLIECTBEHHbIE M (DUKTHBHBIE NMEPEMEHHbIE y CIEeIyIOMUX (QyHKIHH,
3aJJaHHBIX BEKTOPHO:



a) 00111100 b) 1100110000110011
c) 1011010110110101

108. IIpumeHsiss paBHOCHIIBHBIE IPEOOpa30BaHMs, TIOKA3aTh, YTO X1 — QUKTHUBHAS MepeMeHHas
a)  ((X1®X2)— X3) A x3 > X, b) ((xavxenXz ) = (7 = Xz A x3))A(XedXs)
C) ((Xavxavxsz ) = (XiAXz| X3)) @(Xo—> X1) A X3

109. Jlokazatp, uto ecnu y pyukuuu f(X1, X2, ..., Xn) (N>1) umerotcst UKTUBHBIC IEPEMEHHBIC, TO
OHa MPUHUMAET 3HaYeHue | Ha 4éTHOM uuciie HabopoB. BepHo Jin oOpaTHOe yTBepKIcHNE?

110. Beiscuuts npu Kakux N(N>2) byuxmms f(X1, X2, ..., Xn) 3aBUCUT CYIIECTBEHHO OT BCEX CBOUX
HepEMEHHBIX
a)  ((X1v...v Xn) >(X1 A X2A...AXR)) >(X1® X2 @...® Xn @ 1)
b) (X1|x2) ® (X2[X3) @... ® (Xn-1[Xn) ® (Xn|X1)
c) (X1 = (X2 =>(X3—>...=(Xn-1 = Xn)...)) = (X1—=Xn) A (X2—=Xn) A... A(Xn-1—Xn)

111. Wicnonp3ysl MPUHIMI IBOHCTBEHHOCTH, TOCTPOUTH U YIPOCTUTH (GOPMYITy, pPEaTu3yroIIyIo
(GYHKIUIO, TBOMCTBEHHYIO K (DYHKITHH:

a) (xv(IosY)VYAZ) V(X |yl z) O (XaalkenXsv 0)=(Xaal v X{AX2)) V XpA X3
b) (xdy) @ (x| y) ¥ @=yn2)) d) (b2) @ ((xvy)=(x | (yv2)))
112. Monyunts CKH® u CIH® dyHkumu:
a) (Xi=x3) Vv (X1AX3 @ (X2 = X3)) C) (xX1Vv Xz vx3) A (XeAX2vX3)
b) (xiAX2 @D X3) A (X1AX3 —> X2) d) (X1 — X2) @ (X1| X2AX3)

E) (x_l/\Xz — X3) AN (X1—>X3—>X2)
f) 1010000100111010

113. Pa3noxuTh 10 NepeMEeHHO! Y U MOIy4YUTh GOPMYITy, HE COAEPIKALIYI0 KOHCTAaHT

8) (xwy)V(yr2)= (X |¥|Z) ©) (x®ynZ)=(Fny—>Z) AT )
b) (x=yrz) @ ((x |Y) ¥ (X = y2)) d) (x=2) ® ((xvy)=(x | (y—2)))
114. Kakue u3 cinenyronmx GyHKINNA caMO/1BOIICTBEHHBIE?
a) (X—>Y) > XAz ¢) Xx) 4y
b) XAy @ XAZ @ yAZ d) (0001001001100111)
115. Tloctpouts nonunoM JKerankuHa a1t QyHKIHH:
a) (01100100) d) X1 — (X2 >x,AX3)
b) (0001001001100111) &) x1A (X2=xsdXy)
c) (1011100011100011) ) ((X1®x2)—> Xa) | x3 = x5
9) (F® Xz v (%27 X5 = X4)) ¥ XgnXa)
116. Berscauth nipu kakux N(N>2) ¢pynkous f(X1, X2, ..., Xn) COXpaHsIeT KOHCTAHTHI:
D (v X; )
a) 1<i<j<n

b) 1®(X1—X2) A(X2—>X3) A...A(Xn—>X1)
c) (@?;12 (X = (Xig1 = Xis2))

117. 3amenuTs mpodepku B BekTope cuMBoiaMu 0 wiam 1 Tak. 4TOOBI MOJY4MIICS BEKTOP
CaMOJBOMCTBEHHOH (pyHKIUM:
a) (11--00--01--10--)
b) (00---101-1---0--)



118. Kakwue u3 cnenyronmx GyHKIUNA MOHOTOHHbIE?
a) (0011100011100011)
b) XAy @ YAZ @ XAZD X
) (X1 = x3) ®x1A X3

119. 3amenuTh mpouepku B BekTope cuMBoigamMu O mium 1 Tak. 9TOOBI MONYYMIICS BEKTOD
MOHOTOHHOHM (PYHKIIUU:
2) (-10-) ¢) (0------ 1)
b) (----- 00-) d) (-00----- 1)

120. 3amenuTs npouepku B BekTope cuMBoiaaMu O min 1 Tak. 4To0bl MOTYYHIICS BEKTOP (QYHKIIMH
f e MNS

2) (--) ¢) (-000--)
b) (-0--) d) (010--)
121. Beisicautb nipu kakux N(N>2) ¢pyukuus f(X1, X2, ..., Xn) MOHOTOHHAS:
P x-x
a) 1<i<j<n

b) XiAXoA.. . AXn—>(X1DX2D...DXn)

122. Kakue u3 cneayommx QyHKIUN TMHEWHbIE?

a) (1101) d) (0110100101101001)
b) (10010110) e) (0111101111111100)
c) (11000011) f) (1010 010110011100)
123. 3ameHuTH IPOYEpKH B BeKTOpE CHMBOIaMu 0 min 1 Tak. YTOOBI MOTYYHIICS BEKTOP JIMHEHHOM
byHKIMU:
a) (0-11) d) (11-0---1)
b) (-001--1-) e) (--10----0--1-110)
c) (1-101---)  (1---------- 0-110)
124. Haiitu uucno Gynkimid f(X1, X, ..., Xn) (N>0), npuHAAISKAIIIX MHOKECTBY

) ((TouU S)\L) U (M\ (Tru L))
b) (Tou T1iU SH(L\M)

125. Haiiti QyHKIUIO NpUHAUIEKAILYI0O MHOKECTBY
a) (SNL)\(Tou Ti) b) (TonS)\(L M)
c) (TonT)(LUS)

126. BeisicHuTh TONHA M cUcTeMa (DYHKIUH, 3aJaHHBIX BEKTOpaMH CBOWX 3Ha4deHHWd. M ecim
MIOJIHA BBIPA3HTH V, A, —
a) {(0111), (01011010), (01111111)};
b) {(0111), (10010110)};
c) {(0101), (11101000 ), (01101001)};
d) {(11), (0111), (00110111)},
e) {(10), (00110111)}.

127. Tlonna mu cucrema {f, g}, ecu
a) feT, UTy, geM\Ty, (fFog) =1
b) feSnL\To, g € M\Ty, (f—g) =1



128. HaiiTi MaTpuily CMEXHOCTH, MHIUACHTHOCTH U CIIMCKH CMEKHOCTH JJIsl TpadoB:

c)

d) f)
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129. Bepmnna crenenun O HaspiBaeTcsl u3oiuMpoBaHHOW. Ompenenurte uuciao rpados ¢ N
BEpIIMHAMH, B KOTOPBIX
b) Her u30MMPOBaHHBIX BEPUIMH (IPUMEHUTE METO/I BKIFOUCHUS M UCKITIOUYCHUS).

130. I'padsr pa3duth Ha Ki1acchl H30MOPQHBIX IPpadoB.

X il

g

v oW od &

131. I'padsr pa30ouTh HA KJIACCHI H30MOP(DHBIX TpadoB.

beoos
RARIE

132. TlepeuncnuTh Bce OMApHO HEM30MOpP(HBIE rpadbI:
a) CBsI3aHHBIC HEOPUEHTUPOBAHHBIE C 6 BepIIMHAMU | 3 pedpamu
b) cBs3aHHBIC HEOPHUEHTHPOBAHHBIE ¢ 6 BepIIUHAMU U 13 pebpamu
C) OpHEHTHpOBaHHBIC Ipadbl O3 MeTenb ¢ TpeMs BEpIIMHAMHU U TPeMsl peOpamMu
d) nepesbs ¢ 5 BeprmHaMu



133. HaiiT YuCII0 KOMIIOHEHT CBSI3HOCTH U CHIIBHOM CBSI3HOCTH TpadoB.

a) b)
3 (01 1 0 1)
VII WVIIT
AN 00111
/1 1 0 0 1 0
I|WV ANV | II 1 0 0 0 0
0000 0
1= 4
II
c) d) e)
01! 100 -1 1 o0 -1 0 0 1 o -1 1 |
g 01 1 DO 0D 0o 1 0 1 @ 0o 0 -1
o 00010 0 0 -1 0 0 -l 0o 1 0
0000100 I -1 0 0 -1 0‘ -1 1 0 -1
01 00 00D0DO0 0 0 0 1 0 1) 0 -1 0 0
00000 01 . ’
01 0 000
f) 9)
f0 0 1 -1 0 -1 -1 0} (0 o0 1 1 0 1 1 0
-1 0 0o -1 1 0 -1 1 0 (0 (0 1 1 0 1
1 -1 0 0 0 1 0 1 -1 ¢ o 0 0 1 0
I -1 0 0 0 o 1 -1 0 06 0 |
0 0 1 1 0 0 0 0 () () 1 1 (H] H h]

134. HaiiTn MaTpuily JOCTHKUMOCTH, OCTOB MHHUMAJILHOTO Beca, (hyH/IaMEeHTaIbHbIE MaTPHUIIBI
LUKJIOB U Pa3pe30B.

a) b)
3 €1p 2 e
NG 5
€9
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136. Kakwue u3 rpadoB ruiaHapHbI?

N 2

137. Haiiti xpoMaTH4eckoe 9uciio rpada.




b) 0) d)

138. Ompenenuts 4yncio rpagoB ¢ N BepIIMHAMH, B KOTOPHIX JOMYCKAIOTCS pedpa CIeMyIONIIX
THUIIOB:
d) OpPHEHTHPOBAHHBIC U METIIN;
b) opueHTHPOBaHHBIC, HO HE METIIH.

139. OmnpenenuTh YKCIO0 OPUEHTHPOBAHHBIX Ipad)oB C N BEpUIMHAMHU, B KOTOPBIX Kaxas Iapa
Pa3IUYHBIX BEPIIUH COCTNHEHA;
a) He OoJiee YeM OJHUM pedpoM;
b) TouHo omHUM peOpoMm.

140. IIpu kakux N cymecTByeT rpadsl ¢ N BEpIIMHAME, KOKAAs U3 KOTOPBIX UMEET CTereHb 47
141. Kakoe HauOoJibiee 4uciio pedep MOKeT OBITh B HECBSI3HOM rpade ¢ N BepuinHaMu?

142. Haiéitn Tpad C MIIECTHIO BEpPIIMHAMH, KOTOPBIA HMMEET OJWIEPOB IUKJI, HO HE HMEET
raMHJIbTOHOBA LIUKJIA.

143. HaiiTi ynciio KOPHEBBIX 1€PEBbEB C MHOXKECTBOM BepiuH (l.....w)

144. Tlepeuncnute Bce Tpadbl C yKa3aHHBIMU CBOMCTBAMHU U 3HAUEHHUSIMU TapaMeTPOB (B CKOOKax

YKa3aHO YHCII0 UCKOMBIX TpadoB):
a) 7 BepumH. 4 pedpa,

b) cesasHbIe. 6 BepuuH. 6 pedep;

C) cBs3HBIC. 5 pedep;

d) JBe KOMITOHEHTHI CBA3HOCTH. 4 pedpa;

e) 0e3 M30JMpPOBaHHBIX BEpIIUH. 4 pedpa,;

f) wabop creneneii (2.2.2.3,3,4);

g) Habop creneneit (2.2.3.3.3.3);

h) nepesws. 7 BepiuH;

1) nmepeBbs, HaOop creneneit (1.1.1.1.2,2,2.3.3);

J) nmepeBbs, nabop cremeneit (1.1.1.1,1,2,2.3.4);

K) neca. 5 Bepruuh;

I) nmepeBbs, cTenenu He Gonee 3. S BepIIuH;



m) rpadbl C SAMHCTBEHHBIM IUKJIOM. 5 BEpIIIHH;

n) rpadsl C SAMHCTBEHHBIM IIMKJIOM. 6 BEpIIUH. 5 pedep;
0) CBsI3HbBIC, HC UMECIOIIKE IMKJIOB JJIHHBI 3. 5 BEpIIUH;
P) HUMEIOIIKE SMUICPOB UK. 6 BEPIIUH,

Q) HMEIONIKe SHICPOB UK. 7 BepIuH. 9 pedep;

) WMEOIIKE TraMIJIbTOHOB IIUKJI. 5 BEPIIIHH;

S) HUMeEIoIIKMe TaMIJIbTOHOB UK. 6 BepIuH. 8 pedep;
t) uMerole MUK JUTHHBL 6. 5 BEpIINH;

U) HerutaHapHsle. 6 BepimH. 11 pebep;

V) IBYIOJIbHBIC. 5 BEPIIHH;

W) IBYIOJIbHBIE. 6 BEpIIHH. 6 pedep;

X) OpHEHTHpOBaHHbIC, 0€3 METelb. 3 BEPUIHHBIL.

145. Tlycte B= {b1 ,b2, b3, bs, bs} - andasur s3pika cooOiieHui, a1 KOTOPOro 3agaH KOJ
V=<10,12,012,101,2100> B andasure A={0, 1, 2}. BeIsICHUTb, ABIAETCS JU CIOBO O KOJAOM
HEKOTOPOTro cooO0IIeHHs. B cilydae MoioKUTeIbHOr0 OTBETA, BBIACHUTD SBJISCTCS JIU OL KOJIOM
POBHO OJTHOTO COOOIIIECHUSI.

a) o =1012101201210012; d) «=12101210012;
b) o =0121001210201; e) o =1010122100;
c) «=120120121001210; f) o =101212101012.
146. BersicHuTbh, 0071a1a€T M KOJT V CBOKWCTBOM NpeduKca:
a) V=4{01,11, 10,001} d) V={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},
c) V=4{110, 011, 1011, 0100, 11011}; f) v={o0,10,...,1"0,...}.

147. BeibpaTh MaKcUMaJIbHOE I10 YUCITy 3JIEMEHTOB ITOAMHOXKECTBO B MHOXeECTBa A ¢ yclloBUEM,
YTO JIBOMYHBIE pAa3JIOKEHUS HaMMEHbUIEW JUIMHBI yucen W3 B mpencraBnsiorT coOoi
npeQUKCHBINA KOA:

a) A={1,3,68,10,13,19, 33,37}  b) A={3,5,6,9, 10,13, 17};
c) A={2,6,79 12,15 18,35 36,37},  d) A={1,25,8,09,12, 13, 14};
e) A={2 3,78 11, 12, 13, 14}: f) A={56,78, 09,10, 11, 12, 13};
9) A={1 25,8, 09,10, 13, 15}; h) A={4,86,7, 10,13, 15, 20, 23, 25}.

148. W3BectHO, uTo jia andasuta A={a, b, ¢, d, e, f} ucrone3yercs cypdukcusiii kogq K={00,
001, 1011, 11101, 0010, 0111}. ITpu nepenauu cOOOIIEHUS UCIIOIB30BANCS KOJI XEMMHUHTa,
VCIIPABIISIOIIN I OJIHY OLLNOKY. [Tosryueno KOJIOBOE cooO1eHne
01010110101101100000111101001100111001. Haiigure ucxomgHoe COOOIIEHHE.

149. TloctpouTs cxemy u3 (QYHKIMOHAIBHBIX dJIEMEHTOB B 0azuce B={A, v, —}, A1 KOHEYHOTO
aBTOMaTa, pealusyrouiero GyHKIuo n-m+3.

150. IToctpouts auarpamMmy Mypa 17151 KOHEYHOT'O aBTOMAaTa peanu3yroero GpyHkiuo 4n-2m+7.

151. Onummre JIKA, KoTOpble JOMYCKAIOT CIEAYIOUINE A3bIKK Ha andaButom {0, 1}:
a) MHOKECTBO BCeX Ilernouek, He coaepskarux 010 moapsi;
b) MHOXECTBO IeToUeK, coepKaluX B KayecTBe nmouenoyxku 011.

152. Onummmre JIKA, nomyckatommue Takue 361Ky Haj andasutom {0, 1}:
a) MHOXECTBO IIEMOYEK, KOTOPbIC HAYMHAKOTCS MM OKAaHYMBAIOTCS (HITH U TO, U IPYToe)
nociueaoBaTenbHOCThIo 01;



b) MHOXeCTBO 1eroYeK, B KOTOPBIX YUCIIO HYJIEH IEUTCS Ha ISTh, 4 YUCIIO0 SAWHHI — Ha
TpH.

153. Onummre JIKA, KOTOpbIE TOMYCKAIOT CIEAYIONUE sI3bIKU Haa andasutom {0, 1}:

a) MHOXECTBO BCEX IIEMOYEK, 3aAMUCh KOTOPHIX B 00PATHOM MOPSIIKE 00pa3yeT JBOUYHOE
IpeCTaBICHUE 1IeTIOr0 YHcia, KpaTHoro 5. [IpuMepaMu 1ernodek 3Toro si3plka sBISIOTCS
nerroukn 0, 10011, 1001100 u 0101;

b) L={w|w ne conepxur noauenouku 010 u 1111};

¢) L={w|w ne comepxut moaenodxu 000 u 0101};

d) L={w|w ne comepxur noauemnouxku 00 u 0101}.

154. TIpeobpasyiite cnenyrommii HKA B sxBuBanenTHbil JIKA u onummte HehopManbHO S3bBIK,
KOTOPBII OH JIOITyCKAaeT.

a) b) |
0 1 0 |
sp | st | Ay TR PO | W
*g 0 (q.r} ¢ | s {7}
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155. Haiinure HeneTepMUHUPOBAHHBIE KOHEYHBIE aBTOMATHI, KOTOPBIEC JOIMYCKAIOT CJIEIYIOIINE
a3bIkU. [locTapaiiTech MaKCUMaIbHO UCIIOJIB30BaTh BO3MOYKHOCTH HEAETEPMUHU3MA!
a) MHOXeCTBO Henovek Haxa andasurom {0, 1, ..., 9}, mocaequsst mudpa Hernovyku KOTOPBIX
0oJIblIe HUT/IE B HUX HE BCTpEYaeTCs;
b) B) MHOXecTBO menovek u3 0 u 1, B KOTOPBIX coAepKUTCs jiBa 0, pa3/ieneHHbIX
MO3ULUAMH B KOJINYECTBE, KpaTHOM 4. OTMETHM, UTO HYJIb TO3ULUI MOXKHO TaKkKe
CUMTATh KPAaTHBIM 4.

156. IToctpoiite HKA, pacmo3Haromme MHOXECTBA IEMOYEK, COJAEpKallue B KadyecTBE

HOJIIETIOYEK CIIeIYIOIIHe:
a) 0101, 101 u 011,
b) ab, bc u ca. Bxoxusim andaButom cunrtaTh {a, b, c}.

157. IMoctpouts - HKA nomyckarommii 31k
a) L={w|w coxmepxwur aBe nmoaueno4ku u3z muoxxkecrsa {000, 0011, 1100} }
b) L={w| w comepxut Oe3 nepeceuecHus B pa3IHuHbIC MOIIEITOUKHA U3 MHOKecTBa {111,
0011, 1100} }
€) L={w|w comepxut Oe3 rmepeceueHuss He MCHEE JABYX Pa3IMYHBIX MOICIIOUKH U3
mHokectBa {010, 1101, 1011}}

158. Jlns cnenyromero e-HKA
— HalAWTe €-3aMBIKAHUE KaXKIOr0 U3 COCTOSHUM;
—  BBIIUILIUTE BCE IIETIOUKH, JJIMHA KOTOPBIX He OoJiee 3, JOMyCTUMBIE JTaHHBIM aBTOMAaTOM;
— npeobpa3yiite nannblii aBTomart B JIKA.
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159. Tlocrpoiite e-HKA, KoTOpBIE AOMYCKAIOT CASAYIOMIME A3bIKH. JIJIsI yIIPOIICHUS TOCTPOCHHIA
UCIIOJIB3YHTE, MO0 BOBMOXKHOCTH, E-IIEPEXO/IbI:

a)
b)

MHOYECTBO LIENIOYEK, COCTOSIINX MO0 U3 MOBTOPAIOIUXCS OJJUH WM HECKOJIBKO pa3
¢parmenTtoB 01, 6O M3 MOBTOPSIOMIKUXCS OJWH MM HECKOJIBKO pa3 ¢pparmento 010;
MHOXecTBO Lienoyek 13 0 u 1, B KOTOpBIX XOTs Obl HAa OAHOM U3 MOCIEAHUX JAECATH
no3uuuii crour 1.

160. Hanummre peryisipHble BRIPAKCHUS TSI CIICTYIONINX SI3BIKOB:

a)
b)

c)

MHOKECTBO IIeTIoueK ¢ ajdaBuToM {a, b, c}, comepkaimmx XoTs Obl OJJMH CUMBOJI a U
X0Ts OBI OIMH CHUMBOII b;

MHOYECTBO LIEMTOYCK M3 HYJICH U SIMHHUII, B KOTOPBIX JECATHIA OT MPABOTO Kpasi CHMBOJT
paBeH 1;

MHOYECTBO LIETIOYEK U3 HyJIeH U SIUHHMII, COACPIKAIINX HEe O0Jiee OJJHON maphl
[IOCJIENOBATEIBHBIX €IUHMAIL.

161. Hamwuiure PEryJISIPHBIC BBIPAKCHUA IJI CIICAYIOIIUX SA3BIKOB!:

a)

MHOXECTBO I CTIOYCK, COCTOAIIMNX U3 Hy.]'[GfI " CIUHHUIL, B KOTOPBIX YUCIIO Hyneﬁ KpaTHO
IITH.

162. Hanummte perynisipHble BRIPAKESHHUS IS CIIEAYIOMINX S3bIKOB!

a)

b)

MHOXECTBO BCEX LIEMIOYEK, B KOTOPBIX MOPOBHY HyJIEH M €JMHULL M HU OJIUH UX MpePUKC
HE COJIEPKUT HyJeH Ha ABa OoJIble, YEM €IMHULL, UJIM €IMHHULL Ha JIBE€ OOJIbIIIE, YEM
HYJIEH;

MHOECTBO BCEX LIETIOYEK U3 HYJIEH U €MHUL], B KOTOPBIX YUCIIO HYJIEH JEIUTCS Ha
ITh, & KOJIMYECTBO €IUHHUIL YETHO.

163. Onummre OOBIYHBIMU CIIOBAMH SI3bIKH CIEAYIOIINX PETYIISPHBIX BIPaKEHUI:

a)
b)

(0%1%)*000(0 + 1)*;
(0 + 10)*1*.

164. Ina IKA npencraBieHHOTO cleAyromlei TabauIei nepexoaon

BBINUIIIUTE BCE PEryNapHEIe BhIpaxkenns Rij©;

BBITTHIITATE Bce perynsapHsie Beipaxkernus RijD. TToctapaiitech MakCHMAaNBbHO YIPOCTHTE
9TH BBIPAKEHUS;

BBINTUIITATE BCE PErysApHble BhIpaxkernus Rij®. ITocTapaiiTech MaKCHMANBHO YIPOCTUTE
9TH BBIPAXKEHUS;

HAIUIINTE PETYJISIPHOE BhIpAaXKEHHE IS A3bIKa 3a/1aHHOTO aBTOMAaTa.
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165. Tlpeobpazyiite cnenyronuit JIKA B peryisipHOe BBIPaOKEHHE,

WCKJIIOUEHHS COCTOSTHUM U3 pa3zelia

a)
0 1
—> #p r P
g q 5
r r P
s q s

HCIIOJIB3Ysd TEXHUKY

166. HOCTpOI/ITB PEryJsipHOC BBIPAKCHUC AJI LICIIOYCK JOITYCKACMbIX ABTOMATOM

a)

b)

d)

0 1
AlB |A
*B|E |D
*C|D |E
->D|C |A
E|IA |C
0 1
*A|B |D
B|A |B
*C|E |D
DIC A
>E|C |C
0 1
*A|B |D
B/A |B
*C|E |D
DIC |A
—SE|C |C
0 1 €
—(o Ja g1, Q4
gi 01 02, U3




g2 g4 d2, 93 gs
*0s3 S do
g4 01 J4, Jo

0 1 €
—(qo 01 03 of!
a1 01 02, g3
g2 03 02, 03

*0s3 g1 03, 04
g4 Je 04, Js
*Os o Js

gs Q4 Ju Qe

167. IIpeobpas3yiite cneayromme peryispHbie BeipakeHus B HKA ¢ e-nepexonamu;
a) (0+1)01,;
b) 00(0 + 1)*,
c) (1+¢g)(00*1)*0*;
d) (0*1*)*000(0 + 1)*.

168. JlokakuTe WM OMPOBEPTHUTE KaXJI0€ W3 CICAYIOIIUX YTBEPKACHHHA IS PETYJISIPHBIX
BBIPXKEHUM:
a) (RS +R)*RS = (RR*S)*;
b) (R +S)*S = (R*S)*;
c) S(RS + S)*R = RR*S(RR*S)*.

169. Onpenenuth Kakue U3 TNPEUIOKEHHBIX S3bIKOB HE SBJISIOTCS peryispHbiM. OTBeT
000CHOBATB.
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  (a,bb)"(bc) , kem+4}

170. JTokaxxuTe HEpEeryIsIpHOCTh CIAEIYIOIUX SA3bIKOB

a) {0"1M™2" | n ¥ m — NPOM3BOIILHBIE IIEJIbIE YUCTA};

b) {0"1" [n<mj;

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

d) {0"| n — moxHbIf KBagpar};

e) {0"|n— monmsrii ky6};

f) MHOXecTBO LEnovUeK U3 HyJIeH U eANHHMII, JJTHHBI KOTOPBIX — MOJHBIC KBaPaThI;

g) MHOXXECTBO LIENOYEK U3 HyJICH U SIUHHMI] BHa WW, TJIe HEKOTOpas [IeToYKa W
HOBTOPSIETCS IBAXK/IBI;

h) MHOXeCTBO HEnoYeK U3 HyJIel U eIMHUI] BUIa WWR, /1€ 3a IIerouKoi ciaeayeT ernoyka,
oOparHas K Hel;

I) MHOXECTBO IIETIOYCK U3 HYJICH M €MHUII BUIa W W , TJI€ T[eT0YKa W 00pa3oBaHa U3 w
IyTeM 3aMEHbI BceX HyJell equHunaMu 1 Haobopot. Hampumep, 011 = 100, Tak yto
nernouka 011100 npuHANEKUT TaHHOMY S3BIKY;

J) MHOECTBO IETIOYEK U3 HYyJIeH U eJMHUI] BUAa W1n, rae w — IeroyKa U3 HyJIel eIUHHUI
JUTHHOM N,

k) L={0%1°2¢ a>2b, b<2c};

) L={0%1°2¢ a>b+c, b>c};

m) L={021°2¢| a=2b+c}.



171. TlpencraBnena Tabauna rnepexo10B HekoToporo JIKA:
— cocTaBbTe TaOJIUIy Pa3IMUYMMOCTH ISl 3TOTO aBTOMATa;
— mocTpoiTte s3kBUBajIeHTHBIN JIKA ¢ MUHUMaTbHBIM YHCIOM COCTOSTHUH.

a)
0 1
—A B E
B C F
*C D H
D E H
E F I
*F G B
G H B
H I C
*1 A E
b)
0 1
*A | E C
B|G D
—->C|E |B
D|E C
*E | B E
FIA |D
*G|C |F

172. Tloctpouts KC-rpaMmaTuku s CIEAYIOMNX S3BIKOB!

a) wmuoxkectBo {a'bick|i# j um j # k} BCeX memoyek U3 CUMBOJIOB a, 32 KOTOPBIMHU CIEYIOT
CHMBOJIBI b ¥ 3aTe€M C Tak, 9TO KOJIMYECTBAa CHMBOJIOB a M b mim KonmdectBa b u ¢
pas3JInYHbI;

b) MHOXeCTBO Bcex IeMOUYeK M3 CUMBOJIOB a M b, HE UMEIOIIHMX BHa WW, T.€. HE PaBHBIX HU
OJTHOM I1eTI0YKe-IIOBTOPEHHUIO;

c) 0"12™4 U 0"1MOK, k>n+m.

173. Crenyromias rpaMMaTiKa IOPOXKAAET SI3BIK PETyIsipHOTO BhIpakeHus 0%1(0 + 1)*.

S— AIB
A —0A|e
B—O0B|IB|¢
3anuiuTe JIEBOE U MPaBOE MOPOKICHUS CIETYIOMINX IeT0YeK:

a) 00101;

b) 1001,

c) 00011.

174. Paccmotpum rpammatuky S — aS | aSbS | . Ona HeogHO3HAUHA.
a) JlokaxuTe, 4TO IJIs LETIOYKH aab CIPaBEIIHBO ClIETyIOIIee:
— JUIA Hee CyIIECTBYET JIBa JiepeBa pa30opa;
— OHa MMEET J[Ba JIEBBIX ITOPOXKICHHS,



— OHa UMEET JIBa MPABBIX MOPOKICHHUSL.

b) Hokaxwure, uTo rpaMMaTHKa MOPOXKAACT T€, M TOJIBKO TE IIETIOYKHA U3 CUMBOJIOB @ U b, y
KOTOPBIX B JIFOOOM IMpedUKCce CUMBOJIOB a HE MEHBbIIIE, YeM b.

C) Haiiaure o HO3HAYHYIO TPAMMATHKY IS SI3bIKA.

175. Hoctpouts KC-rpammatuky s ciemyromero si3bika: 0" U 0"1M0%, k<m+n

176. Ilpennonoxum, uro MIl-asromatr P = ({q, p}, {0, 1}, {Zo, X}, O, q, Zo, {p}) umeer

CIEIYIONIYI0 (DYHKIIHIO TTEPEXO0JIOB.

3(q, 0, Zo) = {(q, XZo)}.

8(q, 0, X) = {(q, XX)}.

8(q, 1, X) = {(q, X)}.

5(q, & X) = {(p, &)}

d(p, & X) = {(p, &)}

8(p, 1, X) = {(p, XX)}.

S(p, 1, Zo) = {(p. &)}.

[TpuBenuTe BCe KOHPUTYpALIUHU, JOCTIKUMBIE H3 HadanbHOro MO (q, W, Zo), €CJIi BXOTHBIM
CJIOBOM W SIBJISICTCSL:

a) 0011;
b) 010.

177. Iloctpotite MII-aBTOMaTBI, AOMyCKAMOUIME CIEAYIOMINE S3bIKH. MOXHO HCIIOJIb30BaTh
JIOITyCKaHWE KaK TI0 3aKIIOYUTEIBHOMY COCTOSIHHIO, TaK W IO IyCTOMY MarasuHy — 4YTO
yaobHee:

a) MHOXeCTBO Bcex Iernouek u3 0 u 1, B npedukcax KOTOPHIX KOJHUYECTBO CUMBOJIOB 1 He
6o0J1b1Ie KOJIMYECTBA CUMBOJIOB 0;

b) wmuOXecTBO Beex nenoyek u3 0 v 1 ¢ 0IMHAKOBBIMK KOJIMYECTBAMU CUMBOJIOB 0 1 1

¢) {ab'cX|i=jumj=Kk};

d) mHOXecTBO Beex 1ernouek u3 0 u 1, y KOTOPBIX KOJHYecTBO CMMBOJIOB () BJjBOE OOJIbIIIE
KOJIMYECTBA CUMBOJIOB 1.

e) {abick|i#jmwmj#k);

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

178. TIpeobpa3yiiTe rpaMMaTHKy
S — aAA
A —aS|bS|a
B MII-aBTOMaT, 1OMyCKaIOIIMI TOT K€ SI3bIK M0 IIyCTOMY MAara3uHy.

179. Hmxe npusenenst KC-s3pikn. [TocTpoiite st kaxaoro n3z Hux MII-aBTomar, 10mycKarommii
3TOT A3BIK IO MMycTOMY Marasusy. IIpu skenanun MokHO cHaudana noctpout KC-rpamMmmaruky
JUTSL DTOTO SI3bIKa, a 3aTeM npeobpaszoBath ee B MII-aBTomar.

a) {ablcX|i=2jwmj=2k};
b) {0"1™|n<m<2n}.

180. IIpuBenuTe rpaMMaTHKy K HOpMaIbHON (popMe XOMCKOTO

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|e¢ 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. TMokaxxuTe, YTO KAXKABIK U3 CASAYIOIINX SI3bIKOB HE KOHTEKCTHO-CBOOOTHBIH.
a) {a"o"c'|i<n};
b) {O°|p — mpocroe};
c) {0V ]j=i}
d) {a"b"c'|n<i<2n};
e) {0'10% |j = max(i, K)};
f) {a"b"c'|i#n}

182 OHpe,I[eJ'II/ITB KaKn€ U3 NPCAI0KCHHBIX A3bIKOB HE SABJIAIOTCA KC-sa3pikoM. OTBeT 06OCHOBaTB.
a) Li={w|w=a"b"ckd®, m=k, n=2s }
b) L={w | w=a"(bc)" U (acc)™b"dkc’, m>n, s<2k }
¢) Lo={w|w=(a™0)"ck ~ (bb,aa)"(b™c)¥, k>0, m>5 }

183. Tlo 3anannomy MII-aBromary moctpoiite KC-rpaMmmaTuky

184. TlpuBenuTe rpaMMaTUKy K HOpMaJIbHON (popMe XOMCKOTO:
S—aDBc|BAB|JaA
A—BaA|DAJale
B—cABa|DDB|caBle
D—BA|cDaB|cDc
185. IlpuBenuTe rpaMMaTUKy K HOPMaJIbHOH Gopme XOMCKOTO:
S— BaA |ABBAJaA
A— aDBc |DAJale
B— cDaB | cABalcaD
D—AD| DDB |cDcle

3a‘leTHO'3K3aMeHaHI/IOHHLIC MaTepHaJbl JJIA HpOMC)KyTO‘IHOﬁ arTrecragumu
(3x3ameH/3a4eT)
Tunosble KOHTPOJIbHBIC 3a/IJaHUA
KonTtpoubnas padora 1

1. M300pa3uth Ha KOOPJMHATHON TUIOCKOCTH 00JIaCTH HCTUHHOCTH MTPETUKATOB
UCTUHHOCTH mpeaukatoB ((x>2)v(y>1))A((x<-1)v(y<-2))

2. SIBnsercs nu npuBenEHHAs GopMyia TOKIECTBEHHON?
(VxP(x) v¥xQ(x)) — Vx(P(x) AQ(x))

3. TomyuuTs 1m.H.¢. npeauKaTHoOi GopMyIIb.
(IxVzP(x,z) v VxVyP(Xx,y)) > VzR(z)




4. WUsBectHO, uyTo AC B < C, A #0,C #. SIBnsieTcs 11 MHOXECTBO MyCTHIM?
A U(B\C)

5. ¥Ympocrture Beipaxenue, ecaun C=U, D=
ANCUBNCUAND:;

6. Ymnpocrure Beipakenue, ecniu Ac B u Cc D

AauUB)ncuDby

7. PewmuTs ypaBHEHUE
(AnX) uB=A\X

8. Ompenenure, KAKMMHU CBOMCTBAMHU 00JIaIaI0T CIIEAYIOIINE OTHOMICHHUS Ha MHOKecTBe N
aRb < au b coctosaT u3 pasusix nudp

9. Omnpenenure, KAKUMHA CBOWCTBaMH 00JIaJAf0T CIICAYIONIME OTHOMICHHUS HA MHOYKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiitu TpaHn3uTHBHOE 3aMbiKanue R".
aRb < |a-2b[<5

10. Eciii OTHOIIIEHHE SBIISETCSA OTHOIIEHHEM SKBHBAJIEHTHOCTH, TO HAUTH HHJIEKC
pa3OueHus MHOXKeCTBA Z2
(X1,y1)R(X2,y2) <>pasHocTh MaKCHMAIbHOM HUGPHI X1 1 MUHUMAIbHON HU(PHI Y1 paBHA
Pa3sHOCTH MaKCUMAaIbHOM U(PBI X2 1 MEHUMAJIBHOM IIH(PHI Y2

11. Onpenenuts coiictBa pyHkimii f : R—>R u g: R—>R . Haiitu fog u gof u onpenenuts
UX CBOMCTBA.

5x,ecanx < 0 o) = { |x|3, ecmn x > 1
—x, ecux =0 —2x, ecaimx <1

fo =1

KonTposbHnas padora 2

CKOJIBbKO CIIOB AJIMHBI 25 B aHTIUiCKOM anipaBute(Bcero 26 OyKB) MOKHO COCTaBUTh, €CITU
3 OyKBBI MOBTOPSIOTCS 1O 2 pa3a, 2 OyKBbI HOBTOPSIOTCS 4 pasa, a OcTalbHble OYKBBI
pa3IuyYHbIE.

CkonbkuMH criocobamu 28 KOHBEPTOB MOKHO MTPOU3BOJIBHO PA3JIOKUTH 110 6 sSIIIUKaM,
eclu:

1) Bce KOHBEpPTHI pa3HbIC U BCE SIIUKH OJMHAKOBBIC

2) BCE KOHBEPTHI Pa3HbIC M BCE ANIMKH Pa3HbIC

3) Bce KOHBEPTHI OJMHAKOBBIC U BCE SIINKU Pa3HbIC

Ckonpko cioco0oB pazaathk 35 nopyueHuit cpeau 6 KypbepoB, TaKk YTOOBI:

1) KaxIbIil HOTYYHI XOTsI ObI OJJHO OPYUYCHHUE

2) KaXIbIil MOTYYHI IPOU3BOILHOE YUCIIO TIOPYUCHHN

CKOJBKMMH c1IOCO0AMH MOKHO Pa3MECTUTh 25 KHUT Ha OJJHOM IOJIKE TaK, YTOOBI MEXKAY
KHUTOM A u KHUTOM B pacnonaranocs He MeHee 3-X KHUT U He 0oJiee 5-X KHUT

Nmeercs 28 xaur aBropa A, 18 kaur aBropa b, 25 kuur asropa C, 9 xknur asropa /l.
CKOJIBKO BapUaHTOB BHIOPATH:

1) 2 KHHWTH OJTHOTO aBTOpa

2) 5 KHUT JIByX aBTOpPOB

PaccmarpuBaroTcst ciioBa B anipaBute {a1,a2,...,aq}. Yepes nj 0603HaYaETCS YMCIIO0
BXOXKJIEHUH OYKBHI ai B ¢JI0BO. TpedyeTcs MoJIcCuuTaTh YUCIO CIOB JJIHHBI N,
YIOBJICTBOPSIONTUX JaHHBIM ycioBuio: =9, n=10, n1+n2< 5

KonTpoubnas padora 3
1. Omnpenenuts TOXAECTBEHHBI 11 GpopMyisl A u B myTeM cpaBHEHUS UX TaOIMYHBIX
MIPECTaBICHUI



A=((CINIDINI T~ 2), B=((xIN1GID)A (x> (- 2)

2. Omnpenenuth (PUKTUBHBIC U CYIIECTBEHHBIC TIEPEMEHHBIC (PYHKITUN

1100010111111100

3. IMoctpouts CIH® 1 CKH® dynkiun
0101010100001111

4. MeToa0M HeonpeaeIeHHBIX K03()GHUIIMEeHTOB MOCTPOUTH OIMHOM JKeraakuHa
01001110

KonTpoJubnas padora 4
1. Haiitu Bce ¢pynkuuu f eM NS | KoTOpBIE MOKHO TIOIYYUTh U3 BEKTOpPA 3aMEHOM
cuMmBoia «—» Ha 0 wim 1: (-01----- )
2. Haiit yncno dynkuuit f, npunamiexanmx MaoxectBy A: (TouS)\ (LN(M\T1))
3. Jokazatp, uro MHOXKeCTBO A He mycto:A = (T1nTo) \ (LUS).
4. BBIACHUTS, TOJTHA T cucTeMa A (YHKIUHA, 33/JaHHBIX BEKTOPAMH CBOMX 3HAUYCHHM:

{(1010), (01110001), (00110111)}

KonTpoJubnas padora S
1. Omnpeaenuthb 4ncio AEPEBLEB € 8 BEpIIMHAMHU, Y KOTOPOT'O JIBE BEPIINUHBI CTETIEHU TPH.
2. lTlepeuncnure Bce HEOPUEHTUPOBAHHBIE Tpadbl 0€3 MeTeh , UMEIOIINE TaMIJIBTOHOB
[UKII, 5 BEPIIUH.
3. Haiitu rpa¢ c mecTpio BepIIMHaMy, KOTOPBIA UMEET SUJIEPOB LUK, HO HE HMEET
raMUJIbTOHOBA IIUKIIA.
4. T'padsl pa3duTh HA KJIACCHI TOMTAPHO HEM30MOPHBIX IrpadoB

5. HOCTpOI/ITB MaTpuny JOCTHXKUMOCTU B3BCHICHHOT'O rpa(pa N OCTOB MUHUMAJIBHOT'O BECa

Vsi s V4 4 Vs

/

6 3

9 ’f§<
%"\
YV, ¢ _f%
2R3 AN 4

V-,-\/
6 s/ \9 1
\,

Y 3 ¢

6. HaliTH KOMIIOHEHTHI CHJIBHOM U CJIa00H CBSI3aHHOCTH

0 -1 0 0 1 0 0 0 -1 0
0 0 0 1 0 0 0 0 0 -1
0 1 0 0 0 0 -1 -1 0 0
0 0 1 -1 0 0 1 0 0 0
1 0 0 0 -1 0 0 0 0 1
0 0 -1 0 0 1 0 0 1 0
-1 0 0 0 0 -1 0 1 0 0



7. Kakue u3 rpadoB riaHapHbI

0 9 [ o ] 0 0
® 0
0. o 0
Q . \ 0 o
b
@ 0 9 0 o] .
0

KonTpoasHnas padora 6

1. UssectHo, uTo ais andasura A={a, b, c, d, e, f} ucnonssyercs cyddukcusiii kog K={00,
001, 1011, 11101, 0010, O111}. ITpm mepemayu COOOIICHHUS HCIIOIB30BAICA KOJI
XeMMUHTa, UCTIPABIISAIOMUH oHYy omrOKy. [TomydeHo Ko10Boe cOOOIICHME

111011011101000100010100111001011101

HaiinuTe ncxomaHoe cooOIeHue.
[Toctpouth cxeMy 13 GYHKIIMOHATBHBIX JJIEMEHTOB B 0azuce B={A, v, —}, peanu3yronryto
KOHCUHBII aBTOMAT PEeaTM3yIONMMi QyHKIMIO n+m-2.

3. Tloctpouts muarpammy Mypa It KOHCUHOTO aBTOMaTa PEealM3yIOmEero (QyHKIHIO 2N-
4Am+3.

N

Konrpoabnas padora 7
1. Tlocrpouts KA nomyckaroumii si3eik L={w| W comepxut noauenodxu 0000 u 011}
2. Tloctpouts - HKA nomyckaromuii si3eix L={W| W conepxut 6e3 nepeceucHus aBe
pasIuyHbIC MOAIEnoYky u3 MHOkecTBa {110, 0011, 1100} }
3. ToctpouTh perynspHOe BRIpaKESHHUE IS IIETTOYEK JOIMYCKaeMbIX aBTOMaTOM

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

C/A |D
DIC [A
—-E|C |C
4. TlocTpouTh MUHUMAJIbHBIN aBTOMAT

0 |1

*A|G |E

—-»B|D |E
C/A |D
*D|F |E
FID |A
G|A |[A
*E|G |B

KonTpoabHnasi padora 8
1. BeimucaTh perysisipHOe BeIpaKEHHUE IS s3bIKa JoMycKaeMoro cieayronmm e-HKA:
0 1 €
—>(0o g q1, g4
a1 0[] g2,
gs




How

©CoNoR~wWNE

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

g2 Q4 02, gs
gs
*Qs Sf! g3
g4 Os 04,
[
Os Oe 01
*Qs 04, Os

OmnpenenuTh KaKue U3 MpeIoKEHHBIX A3BIKOB HE ABJIAIOTCS PEryisspubiM. OTBET
000CHOBATb.
a. Li={w|w=(a™b)"c", m>0, n>0 }
b. Lo={w|w=a"(b"c)", m<n, n>0 }
c. Lo={w]|w=(a0¥)"ck n (a,bb)®™(bc)¥, k>m}
[octpouts KC-rpaMMaTHKy 115 cleyromero s3pika: 0133 U 0"1M0k. m=n, k>m
ocTpoiite MIT-aBToMaT momyckarommii a3sik: {ablck | i=k+3j, i>0, j>0}
OnpenenuTh Kakue U3 MPeIIoKEHHbIX A3bIKOB He ABistoTcs KC-s3p1koM. OTBET
000CHOBATb.
a. Li={w|w=a"b"ckd®, m>s+2, k>n }
b. Lo={w | w=(ab)™(bc"c)" U (a™b")"ckd*, m=k, s<m+n }
c. Ly={w]|w=(a™)c" U (b*b,a™)"(b, c™*, k>0, m>5 }
[IpuBeaUTE rPaMMATUKY K HOPMAJIbHOIM (popme XOMCKOro:
S— BaA | AD| DDB
A— aDBc |DAJale
B— cDaB | ABBA|cABalcaD
D— cDcle | aA

Bonpocs! 1151 MOATOTOBKHU K 9K3aMeHY

OcHOBHbIE IOHATHS JOTHKHU BbICKa3bIBaHUM U IpeIuKaToB. KBaHTOpHI.
KBanTopsl. [IpedukcHas HopmanbHas popma

MeTtopI 7OKa3aTeILCTB.

MmuoxectBa. OcHOBHBIE MOHATHSA. CHIOCOOBI 3aJaHuUS.

Orneparuy HaJ MHOXKECTBaMH.

bynean. /lekapToBO IpOU3BEAECHUE.

OtHouenusi. OCHOBHBIE ONPE/EIICHUS.

CBoiicTBa OMHAPHBIX OTHOLICHUH.

Oneparuy HaJy OMHAPHBIMU OTHOIIIEHUSIMH. 3aMbIKAHUE OTHOIIICHUM.

. OTHOILIEHNE SKBUBAJIEHTHOCTH U OTHOILIEHUE TIOPSAKA.

. Oynkuuu. Uabveknus, cropbekims u ouexims. SAapo GyHkium.

. MOIIIHOCTE MHOXKECTBA.

. Kombunaropuka. Pa3menienus u nepecTaHOBKH.

. KomGunaropuka. Coueranus.

. [lomuaOMHUHANTBHAST popMmyna. buHOoM HproTona. CBolicTBa OMHOMUHAIBLHBIX

K03 PHUIIHEHTOB.

PazOuenus. [IpuHumn BKIIOYEHHS H UCKITIOUEHUS.
Yucno croppeKTHBHBIX (pyHKIMA. Dopmyna CTupiuHra.
[ToncranoBku. MHBepcuu.

Anrebpa noruxku. @yHKIUHU anreOpbl JOTHKH.
[TpuHIIMTT TBOMCTBEHHOCTH. 3aKOH JIBOMCTBEHHOCTH.
Hopmanensie popmsr: JHO, KH®, CIHD, CKHO.
Munumusanus O0yneBbix QyHKuuii B kiacce JJHO.
[TostHOTA M 3aMKHYTOCTb.

3aMKHYTbIE KJIACCHI.

Teopema Ilocta o nonHote. CnenctBus.



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.

Bupl u ciocoOw1 3aganus rpadoB

N3omopdusm rpados

[Toarpade! u yactu rpada. Onepanuu Haa rpadamu

Mapuipytsl. loctuxumocts. CBSI3HOCTS.

Paccrosnus B rpadax

Crenenu BepmuH. O6x0/151 TpadoB.

Huxner Diinepa u ['amMmunbToHA.

OctoBsl rpagoB

DyHIaAMEHTAJIbHBIE IUKJIbI

Paspesbl

Packpacku rpados

[Tnanapusie rpadst

AndaBuTHOE KOJUPOBAHUE

Konpl ¢ ucnipaBnenueM I omuOoK.

Cxembl U3 PyHKIMOHAIBHBIX 1eMeHTOB. Cymmarop. Berunrarens.

CxemblI U3 (PyHKIIMOHAIBHBIX YJIEMEHTOB. Y MHOKCHHE.

OrpaHu4eHHO JIeTepMUHUPOBaHHBIC QYHKIIUU. ABTOMAT BBIYUCIISIOMUN (HYHKIHUIO.
Cxema u3 QyHKIIMOHATBHBIX 3JICMCHTOB.

OTIMYUMOCTb COCTOSTHUIM aBTOMATOB BBIYUCIISIOMIUX (PYHKIIHH.

[TonsiTHE 11ETIOYKH, S3bIKA B 3aJaHHOM aJihaBUTE.

JleTepMUHUPOBaHHBIM KOHEUHBIN aBTOMAT JOIYCKAOMMM nenouku. S3sik JJKA.
HenerepmunupoBaHHBIN KOHEUHBIN aBTOMAT JOIycKaromui nenouku. S3eik HKA.
OxsuBasieHTHOCTH KA 1 HKA.

Koneunsle aBToMaThl ¢ e-nepexoaamu. 3ambikanue. SA3biku e-HKA.
OxBuBasieHTHOCTH [IKA u e-HKA.

Perynsapusbie Beipaxenus. OnepaTopsl.

[TocTpoenue perymnsiproro BeipaxkeHus: mo KA.

MeToa UCKITIOYEHUsI COCTOSIHUS JIs1 IOCTPOEHHUSI pEryJIsipHOro BbIpakeHus 1o KA.
IToctpoenne e-HKA no peryiasipHOMYy BBIPAKEHHUIO.

AnreGpanyeckue 3aKOHBI JJIsl pETYJISIPHBIX BBIpAKEHUN

[TpoBepka UCTUHHOCTH ATeOpandeCKUX 3aKOHOB /ISl PETYIISIPHBIX BBIPAXKEHUM
JleMMa 0 HaKayke JUIsl pETYJISIPHBIX SI3bIKOB

CBOICTBO 3aMKHYTOCTH PETYJISIPHBIX SI3bIKOB

Obpartenue. 'omomopduzm.

MuHuMH3a1Ks aBTOMATOB.

KonTekcTHO-cBOOOIHBIE TpamMMaTHKU. BeiBoa. [lopoxaenus.

s3Ik, 3amaBaemblii KC-rpammatukoii. JlepeBo pazoopa.

DOKBUBaJCHTHOCTH BBIBOJIA, TOPOXKIICHUS U IepeBa pazdopa

Heonno3naunocts B KC-rpammaTukax

ABTOMaTHI ¢ Mara3uHHo# nmamsteio. Konduryparmus.

Breraucnenus mis MII-aBromaroB. 3e1kn MII-aBTOMAaTOB.

OKBHUBAJIEHTHOCTb JIOMYCKAHUs [0 MyCTOMY Mara3uHy | 1o COCTOSIHUIO
IToctpoenne MII-aBromara no KC-rpammarnke

IToctpoenne KC-rpammaruku no MII-aBromaty

JlerepMHUHUpPOBAaHHBIE aBTOMAThI C Mara3uHHoi namarsio. JAMII-aBromarsr u KC-
rpaMMaTHKH

Hopmanbnas popma XoMmckoro. Beruucienrue nopoxaaroniux U JOCTUKUMBIX CHMBOJIOB.

Hopwmainbnas ¢popma Xomckoro. Y naneHue e-poayKInui
Hopmansaas ¢popma Xomckoro. Y paneHue HeMmHbIX TPOAYKIIHA
Jlemma o Hakauke KC-sA3bI1K0B.



4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OUeHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBaHus KOMIEeTEHIIM A

MeTtoanyeckue PpeKOMeHIAUMHU, ONpele/A0NIie MNPoUeAyPbl  OLEHUBAHUA
BBINOJIHEHHS] KOHTPOJILHBIX 32 JaHMIi:

3a/laHue CUUTAETCSl BBIIIOJIHEHO, €CIIH:

- CTYJEHT BJIaJIc€T TEPMHUHOJIOTUEH
- IIPUMEHEH IIPaBUJIbHBIM METOJ| PEILEHUs
- XOJ pacCy»XJIe€HUN COOTBETCTBYET JIOTHKE 3a1aHUs

- JIOmycCKaroTcs apu(pMeTHUYECKHe OIIUOKHU.

MeTtoauyeckue peKOMEHIAUMHU, OINpeJesiiolHe TPOUeIypPbl  OleHHBAHUS
CaMOCTOSITe/IbHOI PadoThI:

Pemenus npeactaBisioTcss CTyAeHTaMU NMHCbMEHHOW gopme B cucteme Moodle nnu B
ayautopuu. Cpok IpeICTaBICHUs] OTPAHUYEH 110 BPEMEHHU.

OneHnBaHue pe3yJIbTATOB CaMOCTOSATEIbHOW pabOThl OCHOBBIBACTCS HAa KadecTBe
BBITIOJIHEHHS CTYJICHTOM 3aJJaHUH.

3amaHue CUUTACTCS BBITIOJIHEHO, €CIH:

- CTYJACEHT BIaJIeeT TEPMUHOJIOTHEN
- NPUMEHEH NPaBUJIbHBIA METOJ] pEIICHUS
- XOJ pPacCyXICHUN COOTBETCTBYET JIOTUKE 3aJaHUs

- JIOMyCKaroTcs apu(pMeTHUYECKHE OIIUOKHU.
Kpurtepun onenkmn:
OlIeHKA «HeYA0BJIeTBOPUTEIbHO»: penieHo MeHee 50% 3amanuii.
OlleHKAa «YyI0BJIETBOPUTEJIbHO»: penieHo MeHee 75% 3amanuil, Ho He MeHee 50%
3aJaHuM;
OIIEHKA «XOPOILLOo»: perieHo 6oinee 75% 3amaHuid.
OlleHKA «OTJIUYHO»: penieHo 6omnee 90% 3ananuii.

MeTtonnyeckue peKOMEHJALMH, ONpeeJsiioNe  NPOUeAYPbl  OLEHHMBAHMA
KOHTPOJIbHOI padoThI:

Pemienust npencTaBisitOTCS CTYJEHTaMHU NMUCbMEHHOH (opme B cucteme Moodle nim B
aynutopuu. CpoK BBIIIOJHEHUS! OTPAHUYEH 110 BPEMEHHU.

O1neHrnBaHUE OCHOBBIBAETCS HA KOJUYECTBE BHIMOJIHEHHBIX CTY/IEHTOM 33/1aHUH.

3a7aHue CYNTAETCS BBINOIHEHO, ECITH:

- CTYJEHT BIJIaJIC€T TEPMHUHOJIOTHEN
- TIPUMEHEH NPaBWIbHBIM METOJ pelIeHUs
- XOJ pacCyXICHUN COOTBETCTBYET JIOTUKE 3aJaHUs

- JIOMYyCKaroTCs apu(hMETHUYECKHE OIIUOKH.
Kpurepum ouenku:
OLICHKA «HEeYI0BJIETBOPUTEJIBHO»: perieHo MeHee 50% 3ananuii.
OlIEHKA «Y/A0BJIETBOPUTEJIbHO»: perieHo He MeHee 50% 3amanuif;
OIIeHKA «XOpomIo»: perieHo 6onee 75% 3amanuil.
OlIEHKA «OTJIHYHO»: perieHo 6osee 90% 3amanuid.

MeToauueckue PE€KOMEHIAUH, ONIPEACTAIOIIUEC MTPOUECAYPHI OHCHUBAHUSA HA 3a9€TE:



[Ipouenypa mpoMeKyTOUHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llosoxkeHnem o
TEKYIIIeM KOHTPOJIE U MPOMEXYTOUHOH arTtectanuu odyuatontuxcss PI'BOY BO «Kyol'Y».

HtoroBoii ¢opmoit KOHTpOIS cHOPMHUPOBAHHOCTU KOMIIETEHIUH Yy OOYyYarommxcs Mo
JTUCLHUILIMHE SIBJISIETCS 3a4eT U 9k3aMeH. CTyZeHThl 00s3aHbl MTOJIYYUTh 3a4€T B COOTBETCTBUU C
pacnucaHieM U y4eOHBIM IIaHOM

OOC npoMeKyTOUHOM aTTECTAIMK COCTOUT U3 TECTOBBIX 33JIaHUM, KOHTPOJIBHBIX 3aJaHUI
U 3aJJaHUH JJIs1 CAaMOCTOSTEIbHON PabOTHI.

3ayer Mo AWCUMIUIMHE WpEecieayeT Ielb OICHUTh padoTy CTYAEHTa, IOJy4YeHUe
TEOPETHYECKUX M NMPAKTUYECKUX 3HAHUM, WX MPOYHOCTh, PA3BUTHE TBOPUECKOT'O MBIILJICHUS,
MPHOOPETEHUE HABBIKOB CAMOCTOSTEIBHON paOOThI, YMEHUE MPUMEHSATH MTOTyYCHHBIC 3HAHUS JIJIS
pELIeHUs] TPAKTUYECKUX 3a]1ay.

Pesynbrar ciaum 3adera 3aHOCUTBCS IIPEIIOJABATENIEM B 3K3aMEHALMOHHYIO BEIOMOCTb U
3aUETHYIO KHUXKY.

OueHuBaHUE YPOBHSI OCBOCHHS JMCIHUIUIMHBI OCHOBBIBAECTCS HA KA4€CTBE BBIMOJHEHUS
CTYJIEHTOM TE€CTOBBIX 33JJaHHM, KOHTPOJIbHBIX 3aJaHUN U 3aJIaHUH JJIsl CAMOCTOSITENIbHOM pabOThI.

Kpurtepun onenku:

OLICHKA «He3a4eT» BbICTABJISETCH B CJIy4ae BbINOJIHEHHUS OJHOI0 U3 YCJIOBHI:

- CaMOCTOATCIIbHAasA pa60Ta OLICHCHA Ha «HCYAOBJICTBOPUTCIBLHO»;
- XOTs OBI 10 OJIHOM U3 KOHTPOJIbHBIX p8.6OT CTOUT OLICHKA «HCYOOBJICTBOPUTCIILHO»,

- BbINOJIHEHO MeHee 60% KOHTPOIBHBIX 3a/IaHUM.

OLICHKA «3a49€T» B CJ1y4a€ BbIINNOJTHCHUA yCJ'IOBPIﬁ:
- CaMOCTOATCIIbHaA pa60Ta OLCHCHA HC HMIKC UCM Ha KYAOBJICTBOPUTCIILHO»,
- BCC KOHTPOJIbHBIC pa60T OLICHCHBI HC HUKE UC€M Ha «KYyAOBJICTBOPUTCIIBHO»,

- BBINOJHEHO He MeHee 60% KOHTPOJbHBIX 3aIaHUH.

MeTtonnyeckue peKOMeHAALMH, OIpeAeJsiiolMe TMpPoUelypPbl OLEHUBAHUS HA
IK3aMeHe:

[Tponietypa mpoMeXyTOUHOM aTTecTalMy MPOXOJUT B cOOTBETCTBHM C IlonmoxkeHueM o
TEKyIIeM KOHTPOJIE U MPOMEeXYyTOouHOH arrectanuu oodyyatouixcss @PI'bOY BO «Ky6I'V».

Htorooil ¢opmoii KOHTpoJIE CHOPMHUPOBAHHOCTH KOMIIETEHIMH y OOydJaromuxcs 1o
TVICIIATUTMHE SIBJISIETCS 3a4eT W dKk3aMeH. CTyAeHTHI JOMYyCKAlTCs K clade dK3aMeHa, TOJIBKO
nocJjie MoyydyeHus 3adera no aucuuruinHe. CTyAeHThl 00s3aHbl CIaTh 3K3aMEH B COOTBETCTBUU C
pacrucaHieM U y4eOHBIM TIaHOM.

@®OC mnpoMeXyTO4YHOH aTTecTallMM COCTOUT M3 BOMNPOCOB K SK3aMEHy, 3a4ad 1o
JTVICIIATUTMHE W Pe3yJIbTaTaM TEeKYIIEero KOHTPOJIS.

DK3aMeH 10 AUCHUILIMHE PECIeyeT 1eb OLIEHUTh paboTy CTYIeHTa 3a KypcC, OITy4eHue
TEOPETUYECKUX 3HAHWH, WX TPOYHOCTh, PAa3BUTHE TBOPUYECKOTO MBIIUICHHS, TPUOOPETEHHE
HaBBIKOB CaMOCTOSATENbHON pabOoThl, yMEHHE MPUMEHSATH IMOJy4YE€HHbIC 3HAHUS JUIS pPEICHUs
NPaKTUYECKUX 3a/1a4.

dopma npoBeIeHNs K3aMEHa: YCTHO.

DK3aMeHaTOpy MPEAOCTABIIETCS MPaBO 33aBaTh CTYACHTAM JONOIHHUTEIBHBIE BOIIPOCH
1o Bcell yueOHOM nmporpaMme TUCIUITIHHBI.

Pe3ynbTaT craun S5K3aMeHa 3aHOCHTHCSI IIPETIOIaBaTeIeM B 3K3aMEHAIMOHHYIO BEJOMOCTb
Y 324ETHYIO KHUXKKY.

OrneHnBaHWE YPOBHSI OCBOSHHSI JMCIUIUIMHBI OCHOBBIBACTCS HAa KAaYeCTBE BBITOTHEHHS
CTYZCHTOM 33aJJaHUi TEKYIIeT0 KOHTPOJIS K OTBETOB Ha BOIIPOCHI HK3aMEHa.

Kpurepum ouenku:



OLICHKA «HEYA0BJIETBOPUTEIbHO» BbICTABIACTCH B CJIy4ae BbINOJHEHUS OJHOIO U3
YCJI0BHIA:

-  HCNOHUMMAHHUC CYHNIHOCTH H3JIaraCMbIX BOIIPOCOB, rpy6He OIINOKH B OTBECTC,
HCYBCPCHHBIC U HETOYHBIC OTBETEI HA JOIIOJIHUTECIBHBIC BOIIPOCHI,

- CaMOCTOATCIIbHAasA pa60Ta OLICHCHA Ha «HCYIOBJIICTBOPUTCIILHO

- XOTs OBI O O[[HOﬁ N3 KOHTPOJIbHBIX pa60T CTOUT OILICHKA «HCYAOBJICTBOPUTCIILHO).

OLICHKA «YAOBJICTBOPUTEJIBHO» B CJIYyYa€ BbINNOJTHCHUS yC.]'[OBHﬁ:

- YaCTUYHO OTBCTHJI HA JIBa BOIIPOCa Ouirera Uin JOCTATOYHO ITOJIHO OTBETHUII XOTA OBl
Ha OJUH BOIIPOC,

- CaMOCTOATCIIbHAasA pa60Ta OLCHCHA HEC HMXKE YEM Ha KYAOBJICTBOPHUTCIBHO),

- BCC KOHTPOJIbHBIX pa6OTbI OLCHCHBI HC MCHCC, YCM Ha «YAOBJICTBOPHUTCIILHOY.

OILICHKA «XOpOo1I0» B ¢Jiyda€ BbIIIOJTHCHUSA yCJIOBHﬁ:

- A0CTAaTO4YHO IIOJIHO OTBCTUJI HaA JiBa BOIIpOCa 6I/IJIeTa;

- JaHbl YaCTUYHBIC OTBCTLI HA JOIIOJIHUTCIbHBIC BOIIPOCHI;

- CaMOCTOATCIIbHAasA pa60Ta OICHCHA HC HMXKC YCM Ha «XOPOIIO»;

- BCC KOHTPOJIbHBIX pa6OTBI OLCHCHBI HC MCHCC, YEM Ha «YAOBJICTBOPHUTCIIEHO»;

- 60% KOHTPOJILHBIX PA0OT OLICHEHBI HE MEHEE, YEM Ha «XOPOII0» U «OTIIMYHOM.

OII€HKA «OTJIMYHO» B CJIyYae BbINOJHEHUS YCIOBHIA:

- IyOOKHMe HCUEPITBIBAIONINE 3HAHMS 110 BOTIPOCAM OWIIeTa;

- JaHbI ITPABUJIBHBIC 1 KOHKPETHBIC OTBETHI HA JOMMOJTHUTCIIBHBIC BOIIPOCHI;

- caMocCTosiTelIbHasi paboTa OlleHEeHa He HIKE, YeM Ha «XOPOIIO»;

- BCE KOHTPOJBHBIX padOTHI OIICHEHBI HE MEHEE, YeM Ha «yJA0BJIETBOPUTEIILHOY;

- 80% KOHTPOJIBHBIX PA0OT OLICHEHBI HE MEHEE, YEM Ha «XOPOII0» U «OTIIMYHO.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3J10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH HHBAJIUAAM U JIULIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB 00YyUYEHUs MHBAINUJIOB U JIUL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbsl IIPEAYCMATPUBAETCS UCIIOJIB30BAHME TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUAYaJIbHBIMA OCOOEHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBaJWAOB IIpOlLlelypa OLIEHUBAHUS peE3ylbTaTOB OOYyYEHHUS 1O JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusi pe3yjabTaToOB OOYy4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCIMIIMHE MpeAyCMaTpUBaeT MpeAoCcTaBleHre HHPOpMaLuu B
dbopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS UH(POpMALIUK:

JUia nu1 ¢ HapyUIEeHUsIMU 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B I1e4aTHoM (opme,



— B )OpMe DIIEKTPOHHOTO IOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMA OTIOPHO-BUTATEIILHOTO arapara;

— B IeyaTHO# dopme,

— B (pOpMeE AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00ydJaromuxcs.

4.3. MeToanueckne yKazaHusl M0 OPraHu3anuu JadopaToOpHbIX padoT
YciaoBust npUMeHeHH
e Kypc paccunTan Ha cTy1eHTOB 1-r0 ro/1a 00yUYeHHS.
e Hanuuue nocryna k BerauciutenbHeiM pecypcam (GitLab) u I1O: Python 3.x,
ouomotekn (NumPy, SymPy, NetworkX).
e Uudpactpykrypa mis npuéma 3agad (GitLab CI/CD, aBTOTECTBI) COTrlIacOBaHa C
1ab0paTOPHBIMU paboTaMHu.

ey, 321241 U 02KM/1aeMble Pe3yJabTaThl
enmn:
1. HayuuTh nNpuMEHSTH METOABI TUCKPETHOW MAaTEeMAaTHKH: JIOTUKA TPEIUKATOB,
KOMOWHATOPHKA, TeOpHs IrpadoB.
2. CdopmupoBaTh HABBIKH aJTOPUTMHUECKON PEeaTH3auU JUCKPETHBIX MOICIICH.
3. IlpuButs kynbTypy padotsl ¢ [T-undpactpykrypoii (Git, TecTUpOBaHUE).
3agaum npenogaBarTes:
e [loaroroBka muaHa 1aboOpaTopHBIX PadoT.
e Pa3zpaborka uHauBUYyanbHBIX 3a0anui (13).
e Opranuzanus Git-uHPpPaCTPyKTyphl U HANTUCAHHE aBTOTECTOB.
e [Ilepepaborka 13 nmo utoram TeCTUpOBAHUSA.
O:xkuaemMble pe3yJbTaThl CTY/I€HTOB:
e VYMeHHue pemaTh 33/1a49M: MOCTPOSHHUE MPEIUKATOB, aHATH3 IPadoB, MUHUMH3AIHS
OyneBbIX (PYHKIMH.
e HaBbiku peanuzanuu anroputmos Ha Python.
e [lonumanue npuHIMNIOB paboTh! ¢ Git U aBTOTECTaMH.

Iopsiiok pean3anuu
3apaua Nel: IloaroroBka niiana 1adbopaTopHbIX padoT
Temwbt (coomeemcmeyrom n. 2.3.3 PIIJ]):
OCHOBBI JIOTMKH NTPETUKATOB U METO/IbI JI0KA3aTEIbCTB.
Omneparnuu HaJ MHOKECTBAMHU M OTHOIIICHUSI.
KomOuHnaTopHbIif aHanmu3 (pa3MeleHus, NepecTaHOBKU).
byneBbl GyHKIIMU 1 HOPMaJIbHBIE (DOPMBI.
AnropuT™mbl Ha rpadax (KpaTdaifliye myTH, JepeBbs).
KonnpoBanue n koapl X3MMUHTA.
KoneuHbie aBTOMATHI U AMAarpaMMbel Mypa.
Perynapusbie s3p1ku 1 KC-rpammaTuky.
3apauya Ne2: Pazpaborka U3
Ipumep.: Hnousuoyanvroe 3adanue 1 (OcHosbl 102uKku npeouxamos)
Iesab: OcBOUTH MOCTPOSHHUE MPEIUKATOB, METO/IBI JJOKA3aTENbCTB (B T.4. MAaT. HHIYKIIHIO).
Texnomaoruu: Python 3.x, 6ubnuorexka SymPy.
JuTeabHocTh: 8 yacoB (4 yaca JIP, 4 vaca CP).
PesyabTaT: Kon Ha GitLab + oTuér.
Texnu4yeckoe 3a1aHue:

1. Jloruka npegukarToB:

N akwNE



2.

3.

o Peanmu3yiite QyHKINIO MPOBEPKH BHIMTOJIHUMOCTH MPEIUKaTa Ha 3aJaHHOM
MHOECTBE.
o Iloctpoiite npedukcHYO HOpMATEHYIO (hopMy [T HOPMYJIBL:
vx3y(P(x,y)~Q(x)).
MeTtoa MaTeMaTH4YeCKO HHAYKIMH:
o Jlokaxure GOpMyITy CYMMBI IIEPBBIX N HATYpaIbHBIX uncel: SN=n(n+1)2Sn

=2n(n+1).
o PeanusyiiTe npoBepky mara nHaykuuu s n=100.
Busyaim3anus:

o Iloctpoiite rpad 3aBUCUMOCTH EpEeMEHHBIX JIJIs peruKaTa.

IIpoBepka aBTOTECTAMMU:

python
Copy

Download
def test_predicate_logic():
assert check_satisfiability(""3axvy P(x,y)") == True

def test_induction():
assert verify_induction_step(100) is True
KoHTposbHbIE BONIPOCHI:

1.

2.

Teopernueckue:
o Yem KBaHTOp BCEOOIHOCTH OTIMYAETCS OT KBAHTOPA CYLIECTBOBaHUA?
o OObBsCHUTE NPUHLIMII MATEMAaTHUYECKON UHAYKLIHH.

[IpakTnueckue:
o Hamummwure kox npeoOpazoBanust popmyJisl B [THO.

3. AHaJIUTUYECKHUE:

o Kakue orpannyenus y meroga pe3otonuii?

Kpurepun onenkn:

OtnuyHo: [TomHOE BBINIOTHEHKE + aHAIN3 PE3YIbTATOB.
Xopomo: BeimonHenne 6e3 aHanumsza.

YnosiaersopurenbHo: YacTHUHOE BBIIIOJHEHHE.
HeynosiaerBopureabH0: HEBBINIOTHEHNE KIIFOUEBBIX 3TAIOB.

IHopsiiok NpoBepKU KOPPEKTHOCTH
Yex-nucT:

Hanuuune 8 U3, coorBercTBytonux temam PI1JI.
Git-uHppacTpyKkTypa ¢ yUETHBIMH 3AIUCSIMHU CTY/ICHTOB.
[[Ta6non penozuropus ¢ CI/CD (aBrorects! mmst 100% nporpaMMUpyeMBbIX 3aIaHUMN ).
Nuctpykuus no padore ¢ Git:
o Hmenoanue koMMuTOB: feat: 100aBUTh pemieHue 3agaun 1.2.
o TpeboBanus Kk KoJy: JOKyMeHTUpoBaHue ¢pyHkuuid, PEP-8.
ABtoTecthl s 13 1-8.
ITpumep BeimonHenus M3-3ranoHa.

5. Ilepevyennb y4eOHOI JuTepaTypbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHM
5.1. YueOHasi auTeparypa
Epycamumckuii, .M. [luckperHas maremaTtuka. Teopust U MpakTHKyM : yueOHuk / S1.M.
Epycamumckuit. -  Cankr-Ilerepoypr :  Jlaws, 2018. - 476 c¢. -
https://e.lanbook.com/book/106869#book_name.
[Tak, B. T'. JluckperHas maremaTHKa: TEOpHs MHOXKECTB M KOMOWHATOPHBIA aHAJIM3.
COopHuk 3aa4 : yueOHOe mocodue s akagemuyeckoro Oakanaspuara / [lak B. . - M. :



FOpaiit, 2018. - 318 c. - https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-
58C80091984C.

3. bampun, Ban VMBanoBuu. JluckpeTHas MaTeMaTHKa: yUeOHUK U 3a/la4HUK : YYEOHUK IS
CIIO / W. WU. BbaBpun. - MockBa : IOpaiit, 2018. - 209 c. - https://biblio-
online.ru/book/46422B2A-1497-4FFD-8A53-143190428418.

4. HosukoB, @Demop AunekcanapoBud. JIWMCKpeTHas MaTeMaTHKa : JUisi OakKalaBpoOB U
MarvcTpoB : Y4EOHHK ISl CTYIEHTOB BY30B, 00y4arOIIMXCS 110 HAIIPABJICHUIO TOATOTOBKH
"Cucremusblii ananu3 u ynpasienue" / ®©. A. HoBukos. - 3-e u3z. - Cankr-IletepOypr [u
ap.] : Tutep, 2019. - 493 c. : un. - (Cranmapt Tperbero mokosiaeHus) (Y4eOHHK 1)1 By30B).
- buGmuorp.: c. 479. - ISBN 978-5-4461-1341-5.

5. XKyx, Apcenmii CepreeBuu (Kyo6I'Y). [luckperHas matemaTuka : jgabopaTOpHBII
npaktukyM / A. C. XKyk, E. E. IlonynanoBa ; MUHUCTEPCTBO HayKH U BBICIIETO
obpazoBanus Poccuiickoit ®Denepannu, KybaHckuii rocygapCTBEHHBI YHUBEPCUTET. -
Kpacnonmap : Kybanckuii rocygapcTBennslii yausepcuret, 2019. - 104 c. : wir., Tabmn. -
bubmuorp.: c. 102. - ISBN 978-5-8209-1655-7.

6. Boponenko, A. A. JluckperHas MaremMaTtuka. 3aJaydl U YHPAKHEHUS C PEHICHUSMH :
yuebHo-MeToaudeckoe nocodue / A. A. Boponenko, B. C. denoposa. - Mocksa : UHOPA-
M, 2014. - 104 c. : ui. - (Beiciiee o6pa3oBanue. bakanaspuar). - bubmuorp.: c. 102. -
ISBN 9785160066011 : 152.90.

7. Boponenxo, A. A. JluckpeTHas MareMaTuka. 3ajaud M YIOPAKHEHHUS C PELICHUSIMU :
yuebHo-MeToaudeckoe nocodue / A. A. Boponenko, B. C. denoposa. - Mocksa : UHOPA-
M, 2014. - 104 c. : ui. - (Beiciiee o6pa3oBanue. bakanaspuar). - bubmuorp.: c. 102. -
ISBN 9785160066011 : 152.90.

8. JKwranosa, E.®. [luckperHas maremaTuka : ydeOHoe mocobue / E.®D. Kwuranosa ;
MunuctepctBo  oOpa3zoBanusi u  Hayku Poccuiickoii  ®enepaumu, Tomckuii
l'ocynapcrBennsiit YHauBepcuteT Cuctem Ynpasinenus u Paguosnexrponuku (TYCVYP). -
Tomck : C))3 KonTeHT, 2014. - 98 c. -
http://biblioclub.ru/index.php?page=book&id=480497.

9. HoBukoB, ®emop AnekcanapoBud. JluckpeTHas maTemaruka : MAnsi OakalaBpoB U
MarucTpoB : y4eOHHMK IS cTyAeHTOB By30B / ®. A. HoBukom. - 2-¢ u3n. - CaHkT-
[TerepOypr [u ap.] : [utep, 2013. - 399 c. - (YueOuuk mist By30B) (CTaHIapT TPETHETO
nokoJieHus). - bubmmorp.: ¢. 386-387. - ISBN 9785496000154 : 356.45.

10. Mukonu, C. B. JluckperHas maTemaruka Jijisi OakailaBpa: MHOXECTBA, OTHOIIEHUS,
¢bynkuuy, rpadsl : yaeOHoe nocobdbue / C. B. Mukonu. - Cankr-IlerepOypr : Jlanp, 2012. -
192 c. - https://e.lanbook.com/book/4316.

11. lllentynos, Makcum BanepbeBuu. /luckpernas mareMaTuka /i OakanaBpuara : yueOHoe
nocobue I UCHOJb30BaHUS B Yy4eOHOM Ipoliecce 00pazoBaTeNIbHBIX OpraHU3aluil,
peayn3yIouX MpPOrpamMMbl BBICIIETO OOpa30BaHUS [0 HANPABIEHUSM MOJITOTOBKU
10.03.01 - "Mudopmannonnas 6ezonacHocts", 09.03.03 - "Ilpuknaanas uadopmaTuka",
38.03.05 - "busnec-unpopmaruka" (ypoBenb OakanmaBpuata) / M. B. lllenTyHoB. - MockBa
: lopstuas nunus-Tenexom, 2017. - 114 c. : ui. - (YueOHOE mocoOue 1S BHICIINX yUeOHBIX
3aBeneHni. CrienuaibHOCTh). - bubmuorp. B konte ri1. - ISBN 978-5-9912-0659-4.

5.2. [lepuoanyeckue U3IaHUs:
1. ba3sl manabix komnanuu «Mct Bero» http://dlib.eastview.com
2. DOnextponHas 6udmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHET-pecypchl, B TOM YK CJIe COBpeMeHHbIe MPodeccHoHATbHbIE 0a3bI
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Inexmponno-oubauomeynwvie cucmemot (IbC):
1. DBC «IOPAWT» https://urait.ru/
2. OBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/



https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C
https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C
http://biblioclub.ru/index.php?page=book&id=480497
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/

3. 3BC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvi OaHHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypnanset uznarenscrBa Wiley https://onlinelibrary.wiley.com/
4.

5.

Hayunas snekrponnas 6udimoteka (HOb) http://www.elibrary.ru/
ITonHOTEKCTOBBIE apXUBBI BEAYIUX 3alIaHBIX HAyYHBIX )KypHaAJIOB Ha Pocculickon
maTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
6. HamuonanpHast dJeKkTpoHHas OuOIMOTEKa  (IOCTYN K DJICKTPOHHOW  OMOIMOTEeKe
muccepranuii Poccuiickolt rocynapcrBennoit oubmmorexu (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6udnmorexa um. b.H. Enprmna https://www.prlib.ru/
8.  baza gannpix CSD KemOpumxckoro nenrpa kpucramiorpadpudeckux naaasix (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. "Jlexktopuym TB" http://www.lektorium.tv/
17. YuuBepcurerckas uanpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble Cnpasovrbsble cCucmembal

1. Koncynbranr [Tmtoc - cripaBodHast mpaBoBasi cucTeMa (JIOCTYI 0 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OUOINOTEKH )

Pecypcuvl c60600H020 docmyna

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

2. AwmepukaHckas nmaTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MunucTepcTBO HayKu U BbIcIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudpopmanmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Tlpoext I'ocynapcTBeHHOT0 HHCTUTYTA pycckoro sizbika uMeHu A.C. Ilymkuna
"O6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cuyx0a TeMaTHYECKHX TOJKOBBIX ClloBapeil http://www.glossary.ru/;

10. CnoBapu U SHUUKIONEAUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

12. 3akonHompoekT "O6 obpa3oBanuu B Poccuiickoit @enepanun". Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbvie 21ekmporHble 00pazosamenvhble U uHpopmayuouusie pecypcovl Kyol'V

1. DOnextponHsbIi KaTanor Hayunoii 6ubmuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
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2.  DnextpoHHas 6ubamoreka TpyaoB yueHbXx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru
4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUJIEKCOB, ITyOIUKAIMi 1 KOH(epeHunit
http://infoneeds.kubsu.ru/

5. bubnnorexa nHPOPMAIMOHHBIX PeCypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 00pa30BaTeNbHbIC pecypchl Kadenapsl HHHOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHMA
B oOpazoBanun KyOI'Y wu nHayuHo-meromuueckoro kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

54 Hepeqeﬂb HH(l)()pMaIII/IOHHO-KOMMyHI/IKaHI/IOHHLIX TEeXHOJIOTHii

KoMmnbrorepHoe TecTupOBaHUE IIPEACTABICHHBIX IIPOIPAMM.

KOHCYJ'IBTI/IpOBaHI/IC, pasaada 3a,I[aHI/II71 JJIA CaMOCTOSATECILHOM pa6OTBI
IIOCPCACTBOM BHGKTpOHHOﬁ IIOYTHI.

Hcnonb30BaHME HIEKTPOHHBIX NPE3CHTAMKA MPU MPOBEICHUU JIEKIIMOHHBIX
3aHATUH.

Hcnonp3oBaHue NEKIIMOHHBIX MaTCpHaJIOB B 3JICKTPOHHOM BHAC

[IpoBepka AOMAIIHUX 3aJaHUK U KOHCYJBTHUPOBAHUE ITOCPEICTBOM AIEKTPOHHON
IIOYTBI.

Hcrnonp30BaHue SICKTPOHHBIX TNPE3EHTAIMHA TIPH IMPOBEJACHUU JICKITMOHHBIX
3aHATUN

Cucrema MOODLE

[TpoBepka nomalHuX 3aaHuil U KOHCYJIbTUpoBaHue nocpeactsom DOUC Kyol'y

5.5 IlepeyeHsb JUIEH3HOHHOTO W CBOGOIHO PACIPOCTPAHIEMOr0 NPOTrPAMMHOIO

obecneyeHns

OpenOffice

GIT(GitLab)

Yandex Browser

Mozilla Firefox

Google Chrome

Python 3.x, 6u6mmorexu (NumPy, SymPy, NetworkX).

6. MerToanueckue YyKazaHusi JJIA OOyYAKOUIUXCHA IO OCBOEHHUIO
AUCHHUILIUHBI (MOIYJIs1)

Ilo KypCcy npCcayCMOTPCHO MNPOBCACHUC JICKIIMOHHBIX 3aHHTHﬁ, Ha KOTOPBIX HOAaC€TCA
OCHOBHOI CHCTEMaTH3UpPOBAaHHBIM MaTepuan. B Xoje JEeKIMOHHBIX 3aHATHH pa3duparorcs
9JICMCHTEI TCOPHUHU U ITPAKTUKHA I[HCKpCTHOﬁ MaTEMaTUuKu, NPpUBOJATCA IPUMEPLI pCIICHUA 3a/1a4,
MPOBOJIUTCS aHAJIM3 HamOoJiee PaclpOCTpaHEHHBIX OmuoOoK. [locie mpocaymmBaHUs JEKIUN
PCKOMCHAYCTCA BBIIIOJHUTL YHPAXKHCHHUA, IMMPUBOAUMBIC B ayAUTOPUN JIA CaMOCTOSITEIIbHOM

paboTHI.

ITo xypcy mpeaycMOTpeHO MpoBeAeHHE JTa0OpaTOPHBIX 3aHATHUH, HA KOTOPBIX JAETCs
MIPUKIIATHOM CHCTEMAaTU3UPOBaHHBIN MaTepuai. B xone 3ansaTuil pa30uparoTcst METO/Ibl pelIeHni
3a1a4 1o teMaM. Ilocie 3aHATUS PEKOMEHAYETCs BBIIOJHUTH YIPaXKHEHUS, IIPUBOJUMBIE IS
CaMOCTOSITENIbHOM pabOTHI.


http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

[Ipu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOJUMO HU3YYHTh JIUTEpaTypy,
NPUBEICHHYIO B IEPEYHSX BBIIIIE, 11 OCMBICIIEHUS] BBOAUMBIX ITOHATUH, aHATIH3a MPEJI0KEHHBIX
MOJIXOJI0OB U METOJIOB IUCKpeTHOW MaTemaTtuku. [Ipu perieHnn HOBOW 3aJauu CTYJEHT JTOJIKEH
YMETh BBIOPATh METOJI PEUICHHUS U €r0 00OCHOBAHUE.

BaxneiimuM sTanoM Kypca SIBISETCS CaMOCTOsITeNbHas paboTa Mo AuWcCUUIUIMHE. B
npoIecce CaMOCTOSATENIbHOM paboOThl CTYJSHT NMPHOOpPETaeT HABBIKK Pa0OTHI C TUCKPETHBIMHU
00BEKTaMHU.

Hcnonp3yloTcss aKTHBHBIC, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOTMH, KOTOPHIE
CIOCOOCTBYIOT ~Pa3BUTHUIO OOLIEKYJIBTYPHBIX, OO0IIENpo(eccCHOHANBHBIX KOMIETEHINH U
po(hecCHOHALHBIX KOMIIETCHIIMN 00YyYarOIIUXCS:

® MpoOiieMHOE 00yUYeHHE;
pa3HOYpOBHEBOE O0yUEHUE;
MIPOEKTHBIE METO/IbI O0yUCHHS;
HCCIIEI0BATENbCKUE METO/IbI B 00YUYEHUH;
o0ydeHHue B COTpYAHMYECTBE (KOMaH/IHAsI, TPYIIIIOBasi padoTa);
MH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOIOTHH.

JUig i ¢ OrpaHWYEHHBIMU BO3MOXHOCTSIMHU 370POBbsSI IIPELYCMOTPEHA OpraHu3alus
KOHCYJIBTAIMi C UCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

V4eOHO-METOAMYECKUM 00ecrieueHHeM KypCOBOM paOOThI CTYACHTOB SBIISIOTCS:

1. yuebHast muTeparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;

3. MeToauveckue pa3paboTKu Ui CTYIEHTOB.

CamocrosiTenbHast paboTa CTyZAEHTOB BKIIIOUYAET:

— o(hopmiieHuEe UTOrOBOTO O0TYeTa (OSICHUTEIHHON 3aMUCKH).

— aHaJIM3 HOPMATHBHO-METOINYECKOM 0a3bl OpraHn3aInig;

— aHaNU3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONpeAeNEHHON TeME;

— aHanu3 U 00paboTKy HH(MOPMAITHH;

— paboTy ¢ HayyHOH, y4eOHON U METOAMUYECKON IUTEPaTypoH,

— pabota ¢ koHcniekTamu Jiekiuii, IbC.

Jl1st caMOCTOSATENNbHON pabOoThI MPEICTAaBIIAETCS Ay AUTOPUS C KOMITBIOTEPOM U JIOCTYTIOM
B MIHTEpHET, K 371eKTpOHHOM 6UOIMOTEKe By3a U K MH(OPMAIIMOHHO-CIIPABOYHBIM CUCTEMAM.
[NepedeHp yueOHO-METOANIECKOTO OOCCIICYCHUS:

1. OcHoBHas oOpa3oBartebHas IpPOrpaMMa BICHIET0 TPOPECCHOHATBLHOIO 00pa30BaHUs
benepabHOTO TOCYJAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BhIcIero oOpa3oBanus «KybaHCKuil rocy1apcTBEHHBIH YHUBEPCUTET» 110 HAIIPABICHHIO
MOJITOTOBKH.

2. TlonoxeHue 0 MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEXYTOUHOM
aTTecTauuu B (efiepaibHOM IOCy1apCTBEHHOM OIOP)KETHOM 00pa30BaTeIbHOM
YUpEeXAEeHUU BhIcIIero oopazoBanus «KyOaHCKHI rocy1apCTBEHHbIN YHUBEPCUTETY.

3. OO6mmue TpeboBaHMS K TOCTPOCHHIO, COJEPKAHNIO, O(DOPMIICHUIO U YTBEPKICHUIO
paboueii mporpamMmsl IUCHUIUIMHBI DeepanbHOro rocy/1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIAPTa BHICIIETO MPOGECCHOHATHFHOTO 00pa30BaHuUS.

4. MetoanuecKkue peKOMEHALUH 110 COACPIKAHUI0, O(POPMIICHHIO U IPUMEHEHHUIO
00pa30BaTeNbHbIX TEXHOJIOTUN U OLIEHOYHBIX CPEJICTB B yUeOHOM Ipoliecce,
OCcHOBaHHOM Ha dejiepaibHOM rocy1TapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. YueOHbIH MJIaH OCHOBHOM 00pa30oBaTeIbHON MPOTrpaMMbl IO HAIIPABJICHUIO MOJATOTOBKH.

6. ®DenepanbHbII rocy1apcTBEHHBIH 00pa30BaTEIbHBIN CTAHAAPT BHICIIETO
MpoeCCHOHAIBHOTO 00pa30BaHUs MO HAIIPABJICHHUIO TTOJATOTOBKH.

B ocBoeHMM NUCIUTUIMHBI WHBAJTUIAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEET WHIWBHIyallbHAs ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOTHATEIFHOE PA3bsICHEHHE yIeOHOT0 MaTepHara.



WnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHIMBUYaTU3allid O0yUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W OO0y4aromMMcs HWHBAIUIOM WJIA JIMIOM C OrpaHUYECHHBIMU

BO3MOXHOCTAMHU 310POBbA.

/. MaTepuaJIbHO-TEXHUYECKOE o0ecTeuyeHue Mo QUCHUIINHE (MOIYJII0)

HaumenoBanue yueOHON ayTMTOPUH, €€ OCHAILIEHHOCTD

No Bun pa6or
000pYIOBaHUEM U TEXHUYECKUMH CPEJICTBAMH 00yUEHHS
1. JlekunoHHBIC 3aHATHA | AYAUTOPHS, YKOMIUJICKTOBaHHAS CTIeMaTM3UPOBAHHOM
MeOeNIbI0 U TEXHUYECKUMH CPeJICTBAMH 00yUeHHs
2. JlaGopaTopHbIe 3aHATUS | AYAUTOPHS, YKOMILJICKTOBaHHAS CTIeMaTM3UPOBAHHOM

MeOenpl0 M TEXHHYECKUMH  CPEICTBAMU  OOYy4YCHHH,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIEYeHUEM

3. ['pynmoBeie Aynutopus, YKOMIUIEKTOBaHHAs CIIELIMAIM3UPOBAHHOMN
(MHIMBUyaTTbHBIC) MeOenpl0 U TEeXHHUYECKUMH  CpEeACTBaMU  OOydYeHHs,
KOHCYJIbTallu! KOMITBIOTEPAMH, ITPOTrPAMMHBIM 00€CIICYeHUEM

4. Texkymuii  KOHTpOJIb, | AyauTopus, YKOMIIJIEKTOBAHHAs CHeUaIu3upOBaHHOMN
MPOMEXKYTOUHAS MeOenbl0 M TEXHUYECKUMH  CpEIACTBaMU  OOy4YeHHS,
aTTecTalus KOMITBIOTEPAMH, TPOTrPAMMHBIM 00eCTIeYeHUEM

5. CamocrosTenbHas Kabuner 1ys camMocTOSTENbHOM pabOTHI, OCHAIICHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOMXHOCTHIO IMOJKIIOYEHUS K

cetn «VIHTEepHET», MpPOrpaMMON SKPaHHOTO YBEIWYEHHS U
00€ecre4YeHHbII JOCTYIIOM B 3JEKTPOHHYI0 HH()OPMALMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHaienue onpeaensercs OIIOIL.
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