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1 Heau u 3axa4m U3y4YeHHsI AUCIHUTIIHHBI

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOH  1IENBI0  JAWCHUIUIMHBI  SIBJISICTCS  M3YyYEHHE  TCOPETUUYECKHUX  OCHOB
MaTEeMATHYECKON JIOTHKH, (yHIaMEHTAIBHBIX TUCKPETHBIX MOJENSAX U CBOMCTBAX OOBEKTOB
JTUCKPETHON TPHPOABI, OyJeBON anreOpbl, TeOpur TIpadoB, yHIPaBISIIONIMX CUCTEM, KOHEUHBIX
aBTOMaToB # (GOpPMaNbHBIX TpaMMaTHK. BaXHBIM sBISETCS MNPUOOPETEHUS HABBHIKOB
OTIEPUPOBAHUS C 00BEKTAMHU U3Y4aeMbIX 00JIaCTEH.

BocrnutaTensHOM 1ENb0 TUCITUIUIMHBL SBISETCS (DOPMHUPOBAHKE y CTYJCHTOB HAYYHOTO,
TBOPYECKOTO TOJIX0/1a K OCBOCHUIO (PyHIAMEHTAIBHOW TEOPHUHM, METOIOB M CPEACTB PEIICHHS
3a/1a4 00 aOCTPaKTHBIX MOAEIAX TUCKPETHONW IPUPOJIBI.

OTO6op MaTepuasia OCHOBBIBACTCS Ha HEOOXOJMMOCTH O3HAKOMHTH CTYIEHTOB CO
CIIeTyIOIICH COBPEMEHHOM HayYHO! MH(pOpMAIUEH:

— MaTeMaTUYECKOH JIOTUKH, OYJICBOM anreOphl M METO/IaX JI0Ka3aTeIbCTB;

— TEOPHUH MHO>KECTB U OTHOILICHUSIX;

— OCHOB KOMOMHATOPUKH;

— Teopuu rpados;

— OCHOB TEOPHWHU BHIYUCIUTEIbHBIX KOHEYHBIX aBTOMATOB;

— OCHOB TEOpPHUH (POPMAITBHBIX I'PAMMATHK.

ConepxkarenpHOE  HAMOJHEHUE  JUCHUIUIMHBI  OO0YCIIOBJICHO OOLIMMHU  3aJad4aMu
MOATOTOBKM OakaliaBpa.

HayuHoli oOCHOBOW mJIsi TOCTPOCHUS MPOrpamMMbl JAHHOW JHUCIUIUIMHBI SBJISIETCA
TEOPETUKO-MIPAarMaTUYECKUN OIX0]] B O0yUEHUH.

1.2 3agauu AUCHMIINHBI

OcHOBHBIE 33/1a4M Kypca Ha OCHOBE CUCTEMHOTO MOAX0/a:

— IpUOOpeTeHHE HABBIKOB MIOCTPOEHUS MPEAUKATOB;

— TNpUOOpeTeHHEe HABBIKOB JI0KA3aTEILCTB HA OCHOBE JIOTHKH MTPEIUKATOB;

— O3HaKOMIJIEHHE C OCHOBHBIMH JJIEMEHTAMH TEOPHUH MHOXKECTB M METOJAMH PEIICHUN
3aJa4 Ha MHOKECTBaX;

— TNpuOOpeTeHHEe HaBBIKOB pabOThl C KOMOMHATOPHBIMH OOBEKTaMH;

— O3HaKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTaMu OyJieBOil aaredpsl;

— TpuoOpeTeHNe HaBBIKOB PEIIeHUs 3a/1a4 Ha rpadax;

— O3HaKOMJIEHHE C OCHOBHBIMHU 3JIEMEHTAMHU TEOPUHU KOJUPOBAHMUS;

— TpuoOpeTeHHEe HAaBBIKOB MIOCTPOCHUSI KOHEYHBIX aBTOMATOB;

— npuobpereHne 0a30BbIX HABBIKOB MOCTPOEHUS U aHaIn3a (OpMaIbHBIX SI3bIKOB.

1.3 MecTo aAucuMIuInHbI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucuumuimHa «PyHaaMeHTalbHbIe JAUCKPETHbIE MOJIENN» OTHOCUTCS K «OO0s3arenbHas
yacTb» bioka 1 «Jucuumiuuel (Momynu)» ydeOHoro miaHa. OHa BKItouyaeT (opMasbHbIE
OTKCaHMs M HEOOXO0IUMOE TeopeTHYeckoe 000CHOBaHMs (PyHJaMEHTAIbHBIX MOJIENIeN U METOJIOB,
UCIIOJIb3YEMBIX TpPU HM3YyUYEHUU BCEX MAMCHMIUIMH MPOrpaMMHUCTCKOrO LHKIA, oOecreyuBas
(dopmupoBaHHEe OOLIMX IMPEICTABICHUSIX 00 OCHOBHBIX MOJEISX M METO/aX, MCIOJIb3YEMbIX B
pa3IMyYHBIX pa3zenax COBPEMEHHON MaTeMaTHKU U UH(OPMATHKU.

BxonHbIMM 3HaHMSIMM JJI1 OCBOEHUS TaHHOM JUCLMILIMHBI ABJISIOTCS 3HAHUS, YMEHUS U
OTIBIT, HAKOIIJICHHBIN CTYJEHTAMHU B MIPOLIECCE U3yUEHUSI MaTEMAaTUKU U HHPOPMATHUKHU.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTAaTOB 00y4YeHHs] MO JUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHONH IPOrpaMMBbI

N3yyenne paHHOW yuyeOHOW AMCHUIUIMHBI HampaBleHO Ha (GOpPMUPOBAHUE Y
00yJaroNuXCs CIETYIONUX KOMITETEHITMN



OIIK-1

OIlK-1.1

3namop

Ymemo

Braaoempo

OIIK-1.2

3namo

Ymemo

Bnaoemuw

Cnoco0eH NnpuMeHSITh eCTeCTBEHHOHAYYHbIe W OOIIeHMH)KeHEPHbIEe 3HAHUS,
METOIbl MATEMATHYECKOr0 aHAJIH3a M MOJEJMPOBAHMS, TEOPETHYECKOI0 M
IKCNEPUMEHTAJIBHOIO HCC/IeI0BAHUS B PO ecCHOHATbHOI 1esiTeIbHOCTH

Cnocoben npumenams CUCHEMHbBIIL HOOX00 K AHAIU3Y NPEOMEMmHOU
(npobdaemnoir) obaracmu 6 npogheccuonanvbHoll deameabHoCmu
Memoouvl ananuza u 0606WeHUss OMeuecm8eHH020 U MENCOYHAPOOHO20 ONbIMA 8
obnacmu OUCKpemHo20 MOOenIUpO8anUs
Memoowbl nposedenus IKCnepumMenmos u HaoodeHutl, 060oweHus: U 0opabomxu
OuUcKkpemuoul uHgopmayuu

Ilposooums  ananusz  UCnoOIHeHusi  MpeOOoBaHUll € UCHOIb30BAHUEM
MamemamuyecKoul 102UKU

Hcnonvzoeamv  cywecmeyrowue — munogvle — peuieHus U wabioHbl
NPOEKMUpPOBAHUs NPOZPAMMHO20 0becnedeHus

IIpumensms memoObl anaIu3a HAYYHO-MeEXHUYecKol uHgopmayuu 6 obracmu
OUCKPEMHO020 MOOEIUPOBAHUSL

Ananuz  8o3modICHOCmel — peanusayuu  mpeOo8aHull K NPOSPAMMHOMY
obecneyeHur0 Ha 0CHOBe OUCKPEMHO20 MOOEIUPOBAHUS

IIpoexmuposanue OUCKpemuvlx CmpyKmyp OaHHbIX

Coop, obpabomxa, amaruz u 000Owjenue pe3yIbMmamos KCNEPUMEHmMOs8 U
uUccned08anuil 6 coomeemcmeayiouell 001acmu  3HAHUL ¢ UCHONIb30BAHUEM
Mamemamuyeckou 102Uk

HesimenvHocmy, HANPAaGIeHHAs HA peulerue 3a0ay aHATUMUYecKo20 Xxapakmepd,
NPeononazaruux 6bl00p U MHO2000pa3ue akmyaibHbIX CNOC0008 peueHs 3a0ay

Ilpumenaem 3nanus, nojayueHHvle 6 001aCMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHbIX HAYK 6bIOOpEe Memo008 peuwieHus 3adad,
nocmpoenuu mooeneil u aualuze UX NPUMEHUMOCHU 6 3A0aHHOU
npeomemmuoi ooaacmu
Memoowl ananusa u 0606wenUs OmeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
o0bacmu OUCKPemHo20 MOOeIUPOBAHUSL
Memoowi nposedeHus sxcnepumenmos u HabaoeHul, 060oueHus u 0opabomru
OUCKpemHoll uHhopmayuu

IIposooums  ananusz  uCnonHeHusi  mMpeOOBaHUll € UCHOIb30BAHUEM
MamemamuyecKou 102UKU

IIposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PeUleHUlL

Hcnonvzoeamv  cywecmeyiowue  munogvle — peuwlenus U WAOIOHb
NPOEKMUPOBAHUSL  NPOCPAMMHO20 0OeCneyeHUsi HA OCHO8e OUCKPEMHO20
MOOeNUpoB8aHus.

Ipumensmo mMemoOsbl aHANU3A HAYYHO-MEXHUYECKOU UHGOpMaAyUU

Ananusz  8o3modicHOCmell  peanusayuu  mpeOO8aHull K NpOSPAMMHOMY
0becneyeHuO ¢ UCNONb308AHUEM MAMEMAMUYECKOU JI02UKU

Oyenka épemenu u mpyooemMKoCmu peaiuzayuu mpebosanull K npocpammHOMY
obecneueHur0 Ha 0CHO8e OUCKPEMHO20 MOOETUPOBAHUS

Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMaAmMo8 33KCHePUMEHMO8 U
uccnedosanull 6 00.1acmu 3HAHUL OUCKPEMHBIX MOOe el

Iloocomoexka npeonodiceHutl Osi COCMAGIEHUT NIAAHO8 U MemOOUHeCKUX
NPOSPAMM UCCTe008AHULL U PA3PAOOMOK, NPAKMUYECKUX DEeKOMEHOAyutl no
UCNOTHEHUIO UX Pe3yIbmamos Ha 0CHO8e OUCKPEMHO20 AHAIU3A



Heamenvnocmo, HanpasnenHas Ha peuieHue 3a0ay aHaIumuU4ecKko2o xapakmepa,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX Cnoco008 peueHus 3a0ay

OIIK-7/ Cnoco0eH NpUMeHSITh B PAKTHYECKOH 1esiTeJIbHOCTH OCHOBHbIE KOHIIENIUM,
NPUHIUAIIBI, TEOPUU U (PAKTHI, CBSI3aHHBbIE ¢ UHPOPMATHKOM

OIIK-7.2 Hcnonvzyem ¢hynoamenmanvrvle KOHUERUUU QI2OPUMMUSAUUU U
CMPYKmyp 0GHHBIX NPU PA3PAdOmMKe NPOZPAMMHBIX PeUuleH Uil
3uamo Memooonoeuu  paspabomxku npocpamMmHo20 obecnedeHus U MexHOoL0UU

NPOSPAMMUPOBAHUSL HA OCHOBE OUCKPEMHO20 MOOETUPOBAHUSL

Lemu u 3a0auu npogOOUMBIX UCCIEO08AHUL U pa3paboOmMoK HA OCHO8e
OUCKPEMHO20 aHAU3A

Memoowbl nposedenus IKCnepumMenmos u HaoodeHull, 060oweHus: U 0opabomxu
UHopmayuu Ha 0CHOBe OUCKPEMHO20 MOOETUPOBAHUSL

Ymemos I1Iposodums ananus ucnoaneHusi mpebo8aHuil Ha 0OCHO8e OUCKPEMHO20 AHAIU3A
Hcnonvzoeamv  cywecmeyiowue — munosvle — peuwlenus U - WAOIOHb
NPOEKMUPOBAHUSL  NPOSPAMMHO20 0OeCneyeHUsi HA OCHO8e OUCKPEMHO20
MOOenuposaHus

Bnaoemo Ananuz  @o3moodicHocmeli  peanuzayuu - mpeOosanutit K - NPOSPAMMHOMY
obecneyeHuro Ha OCHO8e OUCKPEMHO20 AHAIU3A
Coenacosanue  mpeboganuii. K HPOSPAMMHOMY  ObecneueHuro ¢
3aUHMEPECcOBAHHBIMU CMOPOHAMU HA OCHO8E OUCKPEMHO20 MOOEIUPOBAHUSL
IIpoexmuposanue cmpykmyp OUCKpemmuvix OaHHbIX
Coop, obpabomka, amanuz u 0000weHUe pe3yIbMaAmo8 IKCHEPUMEHMO8 U
uccne008aHull 8 001acmu OUCKPEemHO20 AHAIU3A
eamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaIUMuUYecKko2o xapakmepa,
npeononazaruyux 6blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus: 3a0ay

2. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHbBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BHAaM padoT

OOm1ast TpyT0EMKOCTh TUCIUILTHBI cCOcTaBisAeT 8 3a4. ef1. (288 yacoB), ux pacnpenenenme
10 BHJIaM pa0OT MPECTaBICHO B TaOJIHIIe

Cemectpsl
Buj yueOHoit padoThl Beero (4acel)
4yacos

1 2
KonTakTHas padora, B TOM 4HciIe: 158,6 | 86,3 | 72,3
AyauTOpHBIE 3aHATHSA (BCEro): 152 84 68
3aHsTHsI JIEKIMOHHOIO THIA 84 34 34
JlaGopaTopHbIe 3aHITHS 68 50 34
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNnas koHTakTHas padora: 6,6 23 | 43
KonTtposns camocrositensHoit paboTsl (KCP) 6 2 4
[Tpomexyrounas atrectauus (MKP) 0,6 03 | 03
CamocrositesibHasi padoTa, B TOM 4HcJIe: 58 22 36
[IpopabGoTka yueOHOro (TEOpeTHYeCcKoro) 26 10 16
Marepuaisa
BrinosiHeHNE MHIMBUIYAJIBHBIX 3aJaHUN 29 12 20
(moAroToBKa COOOIIEHUH, MPEe3eHTALHI)




KonTpoJisb: 71,4 | 357 | 357
IToaroToBka K AK3aMeHY 71,4 | 357 | 357
qac. 288 144 | 144
B TOM 4HcCJIe
O01mas Tpy10eMKOCTh KOHTAKTHAas 158,6 | 86,3 | 72,3
padora
3a4. ef 8 4 4

2.2 CTpyKTYypa AMCUMIIIMHBI

Pacnpenenenue BugoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCLIUILIHHBL.
Paznensl (TemMbl) AUCIUIUIMHBL, U3y4YaeMble B 1 ceMecTpe

KoJyimuecTBo yacoB
Bueayn
. UTOpHA
Ne HaumeHnoBanue pasnesioB (Tem) Beero AynurtopHasi pa6oTa .
padorta
J 113 JIP CPC
1 2 3 4 5 6 7
1. | OcHOBBI JIOTUKH NPEAUKATOB 8 2 4 2
2. | Meroap!l 1OKa3aTelbLCTB 8 2 4 2
3. | OcHOBHBIE MOHSTHS TEOPHH MHOXKECTB 12 4 6 2
4. | OTHomIeHHUsI HA MHOXKECTBAX 18 6 10 2
5. | OcHOBBI KOMOMHATOPUKH 22 8 10 4
6. | OcHoBbI OyJIeBO# anredps 20 8 8 4
7. | OcHoBBI TeopuH rpadoB 18 4 8 6
HUTOI'O no pa3genam JMCHHUIIJIMHBI 106 34 50 22
KonTpons camoctostensHor padotsl (KCP) 2
[Tpomesxytounas arrecrauus (MKP) 0,3
IlonroroBka K TeKylieMy KOHTPOJIIO 35,7
O0mas Tpy10eMKOCTb 10 JUCHHILVINHE 144
Paznensl (TeMbl) AUCHUILIMHBL, U3y4aeMble B 2 ceMecTpe
KosmmyecTBo 4acoB
Bueayn
o HUTOpHA
Ne HaumenoBanmue pasaesioB (Tem) Beero AynurtopHasi pa6oTa o
padoTa
J 3 JIP CPC
1 2 3 4 5 6 7
1. | OcHoBsI Teopuu rpadoB 23 8 8 7
2. | OcHOBBI TEOPUU YIIPABISIOMIUX CUCTEM 15 4 4 7
3. | OcHOBBI TEOPUU KOJUPOBAHMUS 15 4 4 7
OCHOBBI TEOPHH BBEIYUCIUTEIFHBIX KOHEUHBIX
4. P 19 | 6 6 7
aBTOMaTOB
5. | OcHOBBI TEOpHH (POPMAITBHBIX PAMMATHK 32 12 12 8
HUTOTI'O no pa3nenam Iy CHUNIHHBI 104 34 34 36
KonTpons camoctositensHoi padoTsl (KCP) 4
IIpomexyrounas arrectauus (MKP) 0,3
[loaroTroBka K TEKyLeMy KOHTPOJIIO 35,7
O01masi Tpy10eMKOCTb 10 AMCHHUIIJIMHE 144

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesoB (TeM) THCHUTITHHBI

2.3.1 3auaTu JeKINOHHOI0 THIIA




HaumenoBaHnue pa3sjiena
(TembI)

Coaep:xanue pasjesia (TeMbl)

®opma
TeKylero
KOHTPOJIfA

2

3

4

OCHOBBI JIOTHKH
MPEMKATOB

OCHOBHBIEC IOHATHS JIOTUKH NTpeaukaToB. KBaHTOpEL. BRIMOIHUMOCTD U
ucTUHHOCTS. [IpedukcHas HopManbHas Gopma.

KT

MCTOZ[I)I J10Ka3aTCJIbCTB

Metons JIOKa3aTCJIbCTB. Maremarnueckas WHOYKIYA.

K T

W N P e

OCHOBHEIC ITOHSATHS
TEOPUH MHOXKECTB

OCHOBHEIE TIOHATHS TEOpPHUU MHOXKECTB. OcHOBHEBIE oIrepanvu Hag
MHOXCCTBAMU. I[eKapTOBO NIPON3BEACHNE MHOXKCCTB.

K, T

OTHOIICHHUS Ha
MHOECTBaX

OtHomenusa. OcHOBHBIE onpeseneHns. CBoWcTBa OMHAPHBIX
oTtHomeHuil. Onepauun Hax OUHAPHBIMHU OTHOIICHUSIMU. 3aMbIKaHUE
oTHowLIeHnH. OTHOILIEHHE SKBUBAJICHTHOCTH U OTHOILCHHE MOPSIIKA.
@ynkunn. Hbexuus, cropbekuus 1 ouekims. Oneparuu Ha
MHOXecTBe. Spo ¢pyHKnnu. MomHocTs MHOXecTBa. KoHeuHbIe n
OeckoHedyHbIe MHOKecTBa. [puHImn upuxie.

OCHOBBI KOMOMHATOPUKH

Pa3merenns u nepecranoBku. Coueranus. [lepecTaHOBKY U cOYeTaHUS
¢ moBropeHusimu. [loanHoMKHaIbHAs Gpopmyna. bunom HeroToHa.
CBoiicTBa OMHOMHHANBHBIX KO duienToB. Pazouenus . [IpuHuun
BKJIIOYEHHS M UCKITIOYEHHA. UNCIIO CIOPBEKTUBHBIX (DYHKIIHI.
IlogcranoBku. MHBepcuu.

OcHoBBI Oy1eBoii anreOpol

Oynkiyn anre6ps! Ioruku. CylniecTBeHHBIE U HECYIIECTBEHHBIS
nepeMeHHble. ByneBsl QyHKIMN 0HOI U IBYX IepEMEHHBIX.
Peaymzanns ¢yskiuii popmynamu. PaBHocuibHBIE GOpMYIIBL.
IMoxcranoBka n 3ameHa. Anrebpa OyieBbIx GyHKuiA. [IprHINT
JIBOWCTBEHHOCTH. Pa3noxxenne OyaeBbIX QYHKIHI 10 TIEPEMEHHBIM.
JH®, KH®, CAH®, CKH®. IMToctpoenne CAH®. Anroputm
BBIYHCIICHUS 3HaYCHUS OyIeBOH QyHKINH. DKBUBAJIICHTHBIC
npeoOpazoBaHus. 3aMbIKaHUE MHOXKECTBA OyJIEBBIX (DyHKIHI.
3aMKHYTBIE KJIACCHI

OCHOBBI TEOpUH TpagoB

Bupel u crioco6s1 3ananns rpados. [oarpader u wactu rpada.
Onepanuy Haj rpadamu. CreneHu BepmnH. MapmpyThL.
JoctmxumocTts. CBsI3HOCTB. PaccTostHus B rpadax. DiaepoBbl IUKIIBL K
uern. O6o0meHHas TeopeMa 00 HIEPOBBIX LEMsIX. | aMAIbTOHOB IIHKIL.
Bseemennsie rpadel. ['pad-nepeso u rpag-nec. Lluknomarngeckoe
gucio rpada. JIBynonsHsie (deTHbIe) Tpadbl. HaxoxneHune kpaTyaimmx
MapmpyToB. OctoBsl rpadoB. PyHIaMEHTaTBHBIE UKIBL. Packpacku
rpados. [Tnanapusie rpadsl. Paspesst. Cetu. [loToku B ceTsix. Pacuer
MaKCHMAaJIFHOTO NOTOKA B CETH.

OCHOBBI TEOPUH
YIPaBISIOMNX CHCTEM

Cxembl 13 (QyHKIMOHANBHBIX 2JIEMEHTOB. Peanu3arus GyHKuunit
anreOpsl torukn cxemamu .CyMmmarop. BepxHss omeHka cIokHOCTH
cymMmaropa. Beraurarens. Meton KapaiyObr mocTpoeHUs CXeMBI IS
YMHOXEHHSI, BEPXHISI OLICHKA €€ CIIOKHOCTH.

>

OCHOBBI TEOpUH
KOJIUPOBAHUS

AndasuTtHoe KoaupoBanue. Teopema MapkoBa 0 B3aUMHOI
OJTHO3HAYHOCTH aJ(aBUTHOTO KoAMpoBaHHs. HepaBeHCTBO
Maxkwmuinana. CyniecTBoBaHHe PE(UKCHOTO KOJa C 3a/1aHHBIMH
JUTMHAMHU KOZOBBIX cioB. OnTHMasbHbIe KOJBI, UX CBOWCTBa. Teopema
peaykiuu. Kozsl ¢ ucnipasneHueM r omu6ok. Orenka dyHkuun Mi(n).
Kospt Xommunra. Ouenka yukiwm Mi(n).

10.

OCHOBBI TEOpUH
BBIYHCITUTEIIBHBIX
KOHEYHBIX aBTOMATOB

[loHsATHE OTpaHUYECHHO AETCPMHUHUPOBAHHBIX (aBTOMATHBIX) (DYHKIIHUH,
WX TpeAcTaBlieHne nuarpamMmmoit Mypa. Enuandnas 3agepxkka. CxeMbl
13 QyHKIMOHAIBHBIX JJIEMEHTOB M DJIEMEHTOB 3aJCPIKKH.
ABTOMAaTHOCTb OCYIIIECTBIISIEMBIX MU OTOOpakeHnit. MoaennpoBaHue
aBTOMaTHOW (pyHKIHH CXeMOH U3 GpyHKIHOHAIBHBIX JIEMEHTOB U
2JIEMEHTOB 3a/iepkku. Teopema Mypa. Teopema 006 0TIHYNMOCTH
COCTOSIHUH JIByX aBTOMATOB.

>

11.

OCHOBBI TEOPUH
(bopManbHBIX TPaMMAaTHK

Jomyckaromue KA. JIKA, HKA, e-HKA. PerynsapHsie BbIpaxeHusl.
KoneuHble aBTOMATHI M PETYJISIpHBIE BBIpaXKeHUs. [l0Ka3aTeIbCcTBO
HEPETyJISPHOCTH s3bIKOB. CBOMCTBA 3aMKHYTOCTH PETyJISIPHBIX S3BIKOB.
DKBHBAJICHTHOCTh I MUHAMH3AIHUS aBTOMAaTOB. KOHTEKCTHO-CBOOOIHBIE
rpammartuku. JlepeBbs pazdopa. ABTOMATHI ¢ Mara3MHHOM MaMSThIO.
JlemMa 0 Hakauke 7151 KOHTEKCTHO-CBOOOTHBIX SI3BIKOB

K T

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

2.3.2 3aHATHA CEMUHAPCKOIO TUIA




He npenycMmoTtpeHsl.

2.3.3 J/laGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pasaesna (TemMbl) HaumenoBanue 1adopaTopHbIX padoT TEKYIIero
KOHTPOJISI
1 2 3 4
OCHOBHBIE TIOHATHS JIOTHKHU NIpeAnKaToB. KBaHTOpHI.
1. OCHOBBI JIOTUKH IIPEIUKATOB BrimonHMOCTs ¥ UCTUHHOCTS. [IpedukcHas HopManbHas P3
dhopma.
2. Mertoibl JOKa3aTENbCTB Merto bl foKa3aTenbCTB. MareMaTudeckasi HHAYKIIHSL. P3
3 OCHOBHBIE IOHATHS TEOPHU MHOKeCTB. OCHOBHEIE P3
olepanuy HaJ MHOJKECTBAMH.
OCHOBHBIE OHSTHSI TEOPHH MHOKECTB
4 OCHOBHBIE ONEPAIN HaJ MHOKECTBaMHU. JlekapToBoO P3
MPOU3BEICHUE MHOXKECTB.
OtHomenus. OcHOBHBIE onpeneneHus. CBolcTBa
5. OuHapHBIX oTHOIIEHUH. Onepanuy Ha OMHAPHBIMA P3
OTHOIICHHUSIMU.
6 OTHOULIEHHST Ha MHOYKECTBaX 3ambIKaHue OTHOMEHHH. OTHOLIEHHE SKBHBAICHTHOCTH 1 P3
OTHOIICHNE MOPSAKA.
7 Oynkimy. Mabeknus, cropsekius 1 Ouekuus. Snpo P3
' ¢yaKuuy. MOIIHOCTh MHOXKECTBA.
8. Pa3zmemenus u nepecraHoBku. CoyeraHus. P3
9. [TepecTaHOBKH M COYETAaHNs C TOBTOPEHUSIMH. P3
10. | OcHOBBI KOMOWHATOPHKH [NonmmHomuHanbHas hopmyna. bunom HeroToHa. P3
11. Paz6uenus . [lpuHIMT BKIIOYEHHS U HCKITIOYeHUS. Yncno P3
CIOpbeKTHBHBIX QyHKIMHA. [ToncTranoBku. MHBEpcHu.
Oynxuun anre6ps! Ioruku. CyniecTBeHHBIE U
12. HECYIIeCTBEHHBIE IepeMeHHbIe. ByneBsl QyHKIMN oxHOI P3
U JIBYX IlepeMeHHbIX. Peannzanus ¢pynkimit popmynamu.
PaBrocmisHBIE popMmysl. [loncraHoBKa U 3aMeHa.
13. | Ocosbi Gyneoii anreGps! Anrebpa OyneBbIX GyHKIHUI. l—I“pI/IHI_II/IH JIBOWCTBEHHOCTH. P3
Paznoxenne OyneBrix ynkuuii mo nepemenssM. JTHO,
KH®, CAH®, CKH®. [Toctpoenne CJIHD.
14, 3ambIKaHNe MHOXECTBa OYJIEeBBIX (YHKIUH. 3aMKHYTHIE P3
KJIACCBL.
15. 3aMKHYThIE KJIACCHI. P3
16. Bugp! 1 cioco0b1 3amanus rpagos. [loarpadsr u yacti P3
rpada. Onepauuu Hajg rpadamu.
17, Crenenu BepmiH. MapuipyTel. JJOCTIKIMOCTS. P3
Casi3HOCTh. PaccrostHus B rpadax.
18, DiinepoBs! nuKIE 1 1ienu. O6o01ieHHas Teopema 00 P3
9HIIEPOBBIX LensiX. [ aMUIbTOHOB IUKJI.
OCHOBBI TEOpUH TpadoB B3sBeniennslie rpadsl. ['pad-nepeso u rpad-nec.
19. Huxmomatiaeckoe yrcio rpada. JAByAonsHbIe (YEeTHBIE) P3
rpadbl. HaxokieHrne KpaTdyalimx MapiIpyToOB.
20. OcroBbl rpagoB. PyHIaMeHTaIbHBIE TUKJIBL. P3
21. [TnanapHble rpagbl. P3
22 Pazpessl. Ceru. [loToku B ceTsix. Pacuer MmakcuMaibsHOTo P3
MIOTOKA B CETH.
23 CxeMbl U3 QYHKIIMOHAJIBHBIX 2JIEMEHTOB. Peanm3anus P3
OCHOBBI TEOPUH YTIPABISAIOIINX CHCTEM (yHKIMIH anreOpbl JOTUKH CXEMaMH .
24. Cymmarop. Berauraress. P3
25 AndasutHoe KoaupoBaHue. CyliecTBOBaHHE P3
OCHOBBI TCOPHUHU KOAUPOBAHUSA l'lpe(bl/IKCHOFO KOJia C 3aJaHHBIMU JJJIMHAMH KOJIOBBIX CJIOB
26. Kopgpr Xommunra. P3
[NonsiTHE OrpaHIYEHHO JIETEPMHHUPOBAHHBIX
27. (aBTOMATHBIX) (DYHKIOWH, UX MpEICTaBICHUE AUarpaMMoi P3
Mypa.
OCHOBBI TEOPHHU BEIYHUCIUTENBHBIX
KOHEYHEIX aBTOMATOR CxeMbI U3 d)yHKLIl/IOHaHbeIX 3HCMCHTOE " DJIECMCHTOB
28 3agepkku. MozenupoBaHue aBTOMaTHON (QyHKIMN P3
CXeMOH U3 (hyHKIIMOHAIBHBIX 3JIEMEHTOB H 3JIEMEHTOB
3aIePKKH.
29. Jonyckaromue JIKA u peryisipHsle BEIpa)KE€HHS. P3
30. | OcuoBbI TeopuH HOPMATHHBIX Jomnyckaromue HKA, e-HKA u perynspHsie BEIpaKeHHUS. P3
31. rpaMMaTHK DKBHMBAJICHTHOCTh 1 MUHUMU3AIIHsI aBTOMATOB. P3
32. Jloka3aTenbCTBO HEPEryJISIPHOCTH SI3BIKOB. P3




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyL1ero
KOHTPOJIsI
1 2 3 4
33 KOHTGKCTH?-CBO60L{HHG rpaMMaTHKH. ABTOMATHI C P3
Mara3uHHOH IaMsIThIO.
34. JlemMa 0 Hakayke A7 KOHTEKCTHO-CBOOOHBIX SI3BIKOB. P3

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —
mecmupogaHue, P3 — peuienue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycMmotpeHsl.

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOATEILHOH padoThI
00y4yaruuXxcs Mo JUCHUILINHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUILIUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENILHOM pabOThI
1 2 3
1  |U3yuenue Meroaudeckue yka3zaHUs IO OpraHU3aluy CaMOCTOSITEJIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHBIC Kadenpoi
Marepuaiia nH(OPMALIMOHHBIX TeXHOJ0rui, mpotokona Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSTEIbHON
paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoit
nHGOPMAMOHHBIX TeXHOIorui, mpotokoa Nel ot 30.08.2019

VY4eOHO-MeTOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrasnsiores
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B Mie4yaTHOU (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1e4atHo (opme Ha si3bike bpaitns.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

3. O6pa3oBare/ibHbIC TEXHOJIOTHH
B cootBercTBumn ¢ TpeboBanusmMu ®I'OC B mporpaMma AUCHMIUIMHBI MpeTycMaTpUBaeT
UCIIOJIb30BAHUE B y4eOHOM IIpoliecce CIEIYIOUMX O00pa3oBaTeNbHbIE TEXHOJOTMU: UTEHHE
JEKIUA C HUCMOJb30BAHUEM MYJBTUMEIUNHBIX TEXHOJIOTUMH; METOJ| MajblX TIpyHI, pa3dop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu 00yueHnH UCTIONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTUU!



— TexHOonOrMS KOMMYHHKAaTHBHOTO OOy4YeHUss — HampaBlieHa Ha (QopMupoBaHUE
KOMMYHHKATHBHOM KOMIIETEHTHOCTHU CTYJCHTOB, KOTOpas sBIsETCS 0a30BOi, HEOOXOIUMOM st
aJIanTallid K COBPEMEHHBIM YCJIOBUSM MEKKYJIBTYPHOU KOMMYHHKAIIHH.

— TexHonorus pa3zHOypoBHEBOTO (nu(dPEepeHIMPOBAHHOTO) OOyYeHHsI — TMpeAroiaracTt
OCYIICCTBIICHUE [TO3HABATEIIPHON NEATETHHOCTH CTYJCHTOB C YYETOM WX WHAWBHIYaTbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOH TBOPYECKUU
noteHnuan. Co3laHue W HCIOJIb30BAHUE JAMATHOCTUYECKUX TECTOB SIBIISICTCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOIO OOyYeHUs — IpelycMaTpuBaeT JeJeHHE COJep KaHus
JUCLIUTUTMHBL HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanmonnsle texaonorun (MKT) - pacmumpstor pamku

00pa3oBaTeNbHOIO MpoIlecca, MOBBIIIAS €ro MPAKTUYECKYI0 HAMpPaBICHHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUIA:

— TexHoJOrust HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — IM03BOJIsAeT 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY HAa BCEX YPOBHSIX.
— UHTepHET-TeXHONOrMM — MPEAOCTABISIIOT IIMPOKHME BO3MOXKHOCTH ISl [TOMCKaA

uHpopMaLny, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYyAINU3alUU OOyuYeHHs — IIOMOTaeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJl, YYMTbIBas MHIUBUAyaJbHbIE OCOOEHHOCTM M IOTPEOHOCTU
yYaluXxcs.

— [IlpoexkTHast TexHOJIOrUS — OpPUEHTUPOBAHA HA MOJEIMPOBAHUE COLIMAIBLHOTO
B3aUMOJICHCTBUS yualllMXcs C ILEeJbI0 PELIeHUs 3ajaud, KOTopas OIpeAessiercs B paMKax
poheccuoHaNbHOM MOATOTOBKH, BBILAEISASA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonorust oOy4eHUS B COTPYIHHUYECTBE — pEATM3YET HJICI0 B3aUMHOTO OOYyUYCHHS,
OCYILECTBIISAA KaK HHIMBHUIYaJbHYIO, TaK M KOJJIGKTMBHYIO OTBETCTBEHHOCTb 3a pELICHHE
y4eOHBIX 3a7a4.

— MHWrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
Croco0OB pelleHus MpoOseM, aKTUBU3UPYS MBIIUIEHHE CTYJIEHTOB U PAacKpbIBash JTMYHOCTHBIN
MOTEHIIMAT KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (HOPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOM KPUTHYECKH OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HH(OPMALINIO ISl pEIICHUS [TOCTABIEHHOM 3a/1a4u.

KommnekcHoe ucrnosibp3oBaHHE B y4yeOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYaJbHYIO aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIE
IpOIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHIMH, KOTOPBIMU JOJDKEH o0najgarh
OyIyIIMi CHICIIUAIHCT.

OcCHOBHbBIE BU/Ibl HHTEPAaKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymnmax (KOMaH/ie) - COBMECTHasl AeATEIbHOCTb CTY/IE€HTOB B IPYTIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs Ha pellieHue 0011el 3a/1a4u MyTEM TBOPUYECKOTO CII0KEHHUS
pe3yJbTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHIbl C JICJIEHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasi TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHAS I€ATEILHOCTD 110 0TOO0DY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuasa 1o ONPEIEIEHHON TeMe, B pe3ysbTare KOTOPOn
COCTaBJISIETCSI IPOEKT;

— aHaJ M3 KOHKPETHBIX CUTYyallUd - aHalU3 peaslbHbIX MPOOJIEMHBIX CUTyallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpOo(eCCHOHAIBHOU NEATeIbHOCTH, U MOUCK BapHaHTOB
JTYUIINX PELIEHU;

— pa3BUTHE KPUTUUECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HallpaBJIeHHAas Ha
pa3BUTHE Y CTYACHTOB pa3yMHOro, pe(IeKCUBHOTO MBIIIJIEHHUS, CTOCOOHOTO BBIIBUHYTH HOBBIE
UJEH U YBUIETHh HOBBIE BOZMOKHOCTH.



[Momxom pa3bopa KOHKPETHBIX 3afad H CHUTyallMid IIHPOKO HCIOJB3YyeTCsS Kak
npernojiaBaTeseM, Tak U CTYyACHTaMH BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH U aHAIN3a
pe3yJbTaTOB CaMOCTOSITENILHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HWCCICAOBAHHH |
PELICHUH Ka)KJ0 KOHKPETHOM 3a/1a4 UMEETCs, KaK MPaBUIIO0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa30opa 1 OICHKH 11EJI0 COBOKYITHOCTH KOHKPETHBIX CUTYAaIlUH.

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHONW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOMCKAa HWH()OPMAIUK, YMEHHUS CaMOCTOSTEIbHO PpAaCIIUPSITh W YIIyOJATh 3HAHHS,
MOJIyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHUECKUX 3aHATHH.

[Tomxox pazbopa KOHKPETHBIX CUTYallui IMPOKO UCTIOIB3YETCs KaK IMPEToIaBaTesieM, TaK
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEILHON PaOOTHI.

Jlist AMIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI NIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM AIICKTPOHHOM MOYTHI.

J1J1st T ¢ HApYIICHUSIMH 3PEHHSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jis auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

4, OIIeHO‘-IHbIe H METOAUYECCKHUE MaTePHUAJIbI
4.1 OueHo4yHble CpeAcTBa JUIA  TeKyllero KOHTPOJS  YCIeBAaeMOCTH M
NPOMEKYTOYHOM aTTecTalu

OrneHOUHBIE CpelcTBa MpeJHAa3HAYeHBl Ui KOHTPOJII M OIEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00y4aroImuxcsi, OCBOMBIIMX MpOrpaMMmy Y4eOHOW IUCHUIUIUHBI «JlMCKpeTHas
MaTeMaTHuKay.

O1eHOUHBIE CpPE/ICTBA BKIJIIOYAET KOHTPOJIbHBIE MAaTepHalbl ISl MPOBEAECHUS TEKYILEro
KOHTPOJISI B (JOPME TECTOBBIX 3a/laHUi, 33JJaHUi IO TeMaM U MPOMEXKYTOYHOH aTTECTAllMd B
(dbopmMe BONPOCOB U 3aJaHUM K SK3aMEHY U 3aUeTy.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3/10pOBbsI BEHIOUPAIOTCA C YYETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIp¥ He0OXOAMMOCTH HHBAJIM/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/T0OPOBbS
IPEOCTABIISAETCS JOMOJHUTENbHOE BpeMs /7Sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIPH TIPOBENICHUH TPOIIECAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAyCMATPUBAETCS UCIONIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA 0COOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWIOB TIPOIEIypa OIICHWBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHUBaHUs PE3yJIbTATOB OOYUYEHHS WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JU71st T ¢ HApyIICHUSIMH 3PEHHS:

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



— B (hopMe 3IIEKTPOHHOI' O TIOKYMEHTA.
JUig 111 ¢ HapyLIeHUSIMU CiIyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMeE PIEKTPOHHOTIO JOKYMEHTA.
JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEILHOTO amIapara:

— B mieuaTHo opme,

— B (hopMe 3JICKTPOHHOT'O JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TeKYLIeil U IPOMEeKYTOYHOM aTTeCTAlMU

HanmenoBanue

CaMOCTOSITEIIbHOM
pa6otsr 128-144

No KouTponupyemsie Kon xonTponupyemoit OIEHOMHOTO CPeNCTRA
- pa3nensl (TeMBbl) KOMITETSHITNH (WJTH e
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arTecTanus
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3amanus 1-9
Bormpochl 15 MOATOTOBKH
OIIK-1 P
1 OCHOBBI JIOTHUKH MIPEIUKATOB OIK-7 TunoBsie 3agaHus IS K 9K3amMeny 1-2
CaMOCTOSTENBHON
pabotsr 1-9
Tunossle koHTponbHbe | KoHTpompHas padota 1
3aganus 10-14
Bompocs! aj1st HOATOTOBKH
OIIK-1 P
2 MeTozbl J0Ka3aTeIbCTB OIIK-7 TunoBsle 3aaHus VIS K 3K3aMeHy 3
CaMOCTOSITENbHON
pabots 10-15
Tunossle KoHTpobHBIE | KoHTponbHas padora 1
3amanus 15-26
Bormpochl Aj1s MOATOTOBKH
OCHOBHBIE IOHATHS TEOPUU OIIK-1
3 Tunossle 3aganus i K 9K3aMeHy 3-6
MHOECTB OIIK-7 .
CaMOCTOSITENBHOI
pabots! 16-26
Tunossle koHTponbHble | KoHTpompHas padora 1
3amanus 27-40
Bompockl Aj1s MOATOTOBKH
OIIK-1 P
4 OTHOILIEHHS Ha MHOXKECTBAX OIK-7 TunoBsle 3agaHus 171 K 9K3ameHy 7-12
CaMOCTOSITEIbHON
pabotsr 27-43
Tunossle koHTpoIbHBIE | KoHTponbHas paborta 2
3amanus 41-80
Bomnpocs! aj1st HOATOTOBKH
OIIK-1 P
5 OCHOBBI KOMOUHATOPUKHI OIK-7 Tunossle 3agaHus 11 K 3k3ameny 13-18
CaMOCTOSITENbHON
paboter 44-102
Tunossle koHTpoOIbHBIE | KoHTposnbHas padora 3-4
3amanus 81-104
Bormpock! Ajist MOATOTOBKH
N OIK-1 P
6 OcHOBBI OyJIeBOI anreOpsl OIIK-7 Tunossle 3aganus i K 9k3ameny 19-25
CaMOCTOSITENBHOI
paboter 103-127
Tunossle koHTponbHble | KoHTpompHas padora 5
3amanus 105-120
Bomnpocs! 1151 ToAroTOBKH
OIK-1 P
7 OcHOBBI TeopuH rpados OIK-7 Tunossle 3agaHus i K 3Kk3ameny 26-37




Tunossle koHTposbHBIE | KoHTponbHas pabora 6

3amanus 125
Bompock ayst OATOTOBKH

OCHOBBI TEOpUU OIIK-1
8 TumnoBsie 3agaHus 171 K 9k3ameny 40-41
YIPABISAIOLIMX CUCTEM OIIK-7 .
CaMOCTOSITENBHOM
pabotsr 149
Tunossle koHTpoOIbHBIE | KoHTponbHas padora 6
3amanns 121-124
Bomnpocs! a7t HOATOTOBKK
OCHOBBI TEOPUH OIIK-1
9 TunoBsle 3aganus Ui K 3K3amMeny 38-39
KOAWPOBaHHUSA OIIK-7

CaMOCTOSITEILHOM
pabotsr 145-148

Tunossle koHTpoOIbHBIE | KonTponbHas padora 6
3amanns 125-126
OCHOBBI TEOpUH OIK-1 Bomnpocs! a1 noaAroToBKU
10 | BBIYHCITHTENBHBIX KOHEUHBIX OIK-7 Tunossle 3a7aHus U1 K 9K3aMeny 42-44

aBTOMATOB CaMOCTOSITEIbHOM

pa6otsr 149-150

TunoBsle koHTpoOIbHBIE | KoHTponbHas pabora 7-8

3amanus 127-159
BoImpockl [ist MOATOTOBKH

Tunossle 3aganus i K 9K3ameny 45-74
CaMOCTOSTENBHON
pa6otsr 151-185

OCHOBBI TEOpUU OIIK-1
(hopMaNbHBIX TPaMMAaTHK OIIK-7

11

HOK333Te.]'ll/l, KPUTECPHUH M HIKAJIA OCHKHA cq)OpMI/[pOBaHHI)IX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIK) OCBOCHMS KOMIETCHLUUH IJITAHUPYEMBIM
pe3ysbTaTaM O0y4eHHs U KPUTEPHSIM HX OILICHHUBAHUS (OLICHKA: YOBJIETBOPHTEILHO /3a4TEHO):
OIIK-1 Chnoco0eH NpUMEHSTh €CTECTBEHHOHAYYHbIe U OOlIeHMH:KeHepHble 3HAHUS,
METObl MATEeMATH4YEeCKOr0 aHaJIu3a M MOJACJMPOBAHHS, TEOPETHYECKOI0 M
IKCINEPUMEHTAJBHOI0 HCCIEI0BAHUSA B IPO(eCCHOHATBHOM 1esATeIbHOCTH

OIIK-1.1 Cnocoben npumenams CUCMEMHbBLIL HOOX00 K GHAIU3Y NPEOMEmHOU
(npoonemnoit) oonacmu ¢ npogheccuonanbHoil OeamenbHocmu
3namp Memoow ananuza u 0606weHUs Ome4ecmeeHHo20 U MeHCOVHAPOOHO20 ONbIMA 8

o0baacmu OUCKPemHo20 MOOeIUPOBAHUSL
Memoowi nposedeHus sxcnepumenmos u Hab.aoeHul, 060oueHus u 0opabomru
OUCKpemHoll uHghopmayuu

Ymems Ilpogooumsv  ananu3  ucnoiHeHuss — mpe6OGaHUll ¢ UCNONBL30BAHUEM
MamemamuyecKou 102UKU
Hcnonvzoeamv  cywecmeyowue — munosvle — peuwlenus U UAOIOHbL
NPOEKMUpPOBAHUsL NPOZPAMMHO20 0becnedeHus
Ilpumensams memooObl aHanus3a HAy4yHO-MeXHU4ecKol uHgopmayuu 8 ooracmu
OUCKPEMHO20 MOOEIUPOBAHUSL

Bnaoemw Ananuz  8ozmodcHocmell  pearusayuu  mpebosaHull K NPOSPAMMHOMY
obecneueHur0 Ha 0CHO8e OUCKPEMHO20 MOOETUPOBAHUS
IIpoexmupoeanue OucKpemmvix CmpyKmyp OaHHbIX
Coop, obpabomxa, aumanuz u 060OWeHUe pe3YIbMmaAmo8 33KCNEPUMEHMO8 U
uccnedo8anull 68 coomeemcmeyowe 001acmy 3HAHUU € UCNONb308AHUEM
MamemMamuyecKou 102UKu
HeamenvHocmy, HAnNpasieHHAs Ha peulenue 3a0ay aHAIUMUYecKko20 xapakmepad,
npeononazaruyux 6bl00p U MHO2000pasue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay



OIIK-1.2 Ilpumensem 3nanus, nonayueHHvle 6 00AACMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHbIX HAYK GbIOOpPE Memo008 peuieHus 3a0ad,
nocmpoeHuu Mmooeneil u auaiuze UxX HPUMEHUMOCHMU 6 3A0aHHOU
npeomemmnoil odaracmu

3namop Memoowi ananuza u 0606weHUs OMeuecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8

obnacmu OUCKPEemHO20 MOOeNUPOBAHUSL
Memoowi nposedenust SKcnepumenHmos u Habaoerull, 0600weHus u 0opabomku
OUCKpemHoul uHgphopmayuu

Ymemns Ilposooumv  ananuz  ucnoaHeHusi — mMpeOOBAHUU € UCHOIb30BAHUEM
MAmMemMamuyecKou 102UKu
Ilposooumu oyeHnky u 060cHO8aHUE PEKOMEHOYEMbIX peuleHUll
Hcnonvzoeamv  cywecmeyrowue  munosvle — peuwlenus U UAOIOHb
NPOEKMUPOBAHUSL  NPOSPAMMHO20 obecneyeHusi Ha OCHO8e OUCKPEMmHO20
MOOenUpoB8arus.
IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu

Bnaoemso Ananuz  8o3moodicHocmeli  peanuzayuu - mpeOo8aHutt K - NPOSPAMMHOMY
obecneyeHuro ¢ UCNONIb308AHUEM MAMEMAMUYECKOU T0SUKU
Oyenxa epemenu u mpyooemMKoCmu peaiusayuu mpeboeanull K npopammHoMy
obecneyueHuro Ha 0CHO8e OUCKPEMHO20 MOOeTUPOBAHUS
Coop, obpabomxa, amaruz u 000Owjenue pe3yIbMmamos IKCNEPUMEHMO8 U
uccnedosanull 6 001acmu 3HAHUL OUCKPEMHBIX MoOeell
lloocomoska npeonodcenuii 018 CcOCMABLEHUs NIAAHO8 U  MemOOUHeCcKUx
NpOSPaMM UCCNLe008AHULL U pa3padboOmox, Npakmudeckux peKoMeHOayuil no
UCNONIHEHUIO UX Pe3)IbMamo8 Ha 0CHOBe OUCKPEMHO20 aHAU3A
eamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaIUMuUYecKko2o xapakmepa,
npeononazaruyux 6bl00Op U MHO2000pasue aKkmyaibHuLX CHOCOD08 peuleHus 3a0ay

OIIK-7 Cnoco0eH NpUMEHSITh B IPAKTHYECKOM /1esiTeJIbHOCTH OCHOBHbIE KOHLIeNIMH,
NPUHUMIBI, TEOPUU U (PAKTDI, CBA3AHHbIE ¢ HH(POPMATHKOH

OIIK-7.2 Hcnonv3zyem pynoamenmanvnvle KOHUERUUU aANZOPUMMUSAUUU U
CMPYKmyp OGHHBIX NPU PA3paAdoOmMKe nPOZPAMMHbBIX PeuteHull
3uamo Memooonozuu  paspabomku npocpammHo20 obecneyeHus U  MexHoa02UU

NPOSPAMMUPOBAHUSL HA OCHOBE OUCKPEMHO20 MOOETUPOBAHUS

Llenu u 3a0auu npoBoOUMBIX uUCCIe008aHUll U pa3pabomoK HA OCHOGe
OUCKPEMHO20 aHAU3A

Memoowi nposedeHnus sIxcnepumMeHmos u Hab.1oerull, 0600weHus u 0opabomku
uH@opmayuu Ha OCHO8e OUCKPEMHO20 MOOEIUPOBAHUSL

Ymemns IIposooums ananus ucnoaHeHus mpeOO8aHUU Ha OCHOBe OUCKPEMHO20 AHAIU3A
Hcnonvzoeamv  cywecmeyowue  munosvie — peulenus U WAOIOHb
NPOEKMUPOBAHUSL  NPOSPAMMHO20 0becneyeHusi Ha OCHO8e OUCKPEMmHO20
MOOeNUpoB8aHus.

Bnaoemo Ananuz  6o3modcHocmell  peanusayuu - mpebOOBAHUNl K NPOCPAMMHOMY
obecneyeHur0 Ha OCHO8e OUCKPEMHO20 AHANU3A
Cocnacosanue  mpeboganuil K  NPOCPAMMHOMY  obecneyeHuro ¢
3auHmMepeco8anHbIMU CIMOPOHAMU HA OCHO8E OUCKPEMHO20 MOOENUPOBAHUSL
IIpoexmuposanue cmpyKmyp OUCKPEMHbIX OAHHbIX
Coop, obpabomka, amanuz u 0000weHUe pe3yIbMAMO8 IKCHEPUMEHMO8 U
uccnedosanuil 8 001acmu OUCKpemHo20 aHaIu3a



Heamenvnocmo, HanpasnenHas Ha peuieHue 3a0ay aHaIumuU4ecKko2o xapakmepa,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX Cnoco008 peueHus 3a0ay

CootBercTBrie 0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH IJIAHAPYCMBIM
pe3yibTaTaM 00y4YeHUs U KPUTEPHSIM HX OLICHUBAHUS (OLCHKA: XOPOLIO /3a4TEHO):

OIIK-1

OIIK-1.1

3namop

Ymemo

Braaoemo

OIIK-1.2

3namo

Ymemo

Braoemuw

Cnocoben NPUMEHATDL €CTECTBCHHOHAYYHBIC H oﬁmenﬂmenepnme 3HAHUiA,
METOJAbl MATCMATHYECCKOI0 aHalu3a U MOIACJIHPOBAHHA, TCOPECTHUYECCKOI0 M
IKCIMICPUMEHTAJTBHOI'0 HCCJICA0BAHUA B HpO(l)eCCHOHaHBHOﬁ HEATCJIbHOCTH

Cnocoben npumenams cucmemuvlii n00X00 K AHAIU3Y NPEOMEMHOU
(npoonemnoit) oonacmu 6 npogheccuonanbHoll OeamenabHocCmu
Memoow ananuza u 0606weHUs OMeuecmeeHHo20 U MeHCOVHAPOOHO20 ONbIMA 8
obnacmu OUCKPEemHO20 MOOeNUPOBAHUsL
Memoowvi nposedeHnus SKcnepumMeHmos u Hab.aoeHull, 060oueHus u 0opabomru
OUCKpemHoUl uHphopmayuu

IIposooums  amanusz  UCNOIHeHUs  MpeboGaHUll ¢ UCNONBL30BAHUEM
Mamemamuyeckou 102Uk

ApeyMeHmupo8aHHo UCHONL308AMb  CYUWECMEYIouUe Munogvle peuleHus u
WAbIOHBI NPOEKMUPOBAHUSL NPOSPAMMHO20 0OeCneyeHUs.

ApeymeHmupo8anHo NpUMeHsIMb Memoobl  AHAIU3A  HAYYHO-MEXHUYeCKOl
uHgopmayuu 6 oo1acmu OUCKPEMHO20 MOOENUPOBAHUS

Ananuz  8o3modICHOCmel — peanusayuu  mpeOOo8aHull K NPOSPAMMHOMY
obecneueHur0 Ha 0CHO8e OUCKPEMHO20 MOOEIUPOBAHUS

Tlpoexmuposanue OUCKpemublX CmMpYKmyp OaHHbIX

Coop, obpabomxa, amaruz u 000Owjenue pe3yIbmamos KCNEPUMEHmMOos8 U
UCCNeO08aAHULL 68 COOMEEemMCcmayowell 001acmu 3HAHUL C UCNOIb308AHUEM
Mamemamuyeckou 102Uk

HesimenvHocmy, HANPABNIeHHAs HA peuleHue 3a0ay AHATUMUYEeCcK020 Xapakmepd,
npeononazaruyux blOOp U MHO2000pasue akmyaibHblX CHOCOD08 peulenus 3a0ay

Ilpumenaem 3nanusa, noayyeHHvle 6 00OINACMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHBIX HAYK 6bIOOPEe Memo008 peuieHus 3adad,
nocmpoenuu mooeneil U aumaauze UX NPUMEHUMOCMU 6 3A0AHHOI
npeomemmuoi ooaacmu
Memoow ananuza u 0606weHUs Ome4ecmeenHHo20 U MeHCOYHAPOOHO20 ONbIMA 8
o0bacmu OUCKPemHo20 MOOeIUPOBAHUSL
Memoowi nposedeHnus sKxcnepumenmos u Hab.aoeHul, 060oueHus u 0opabomru
OUCKpemHoll uHghopmayuu

Ilposooums  ananusz  uCnoiHeHusi  mMpeOO8aHUll ¢ UCHOIb30GAHUEM
MaAmemMamuyecKou 102UKu

IIposooumu oyeHky u 0bocnosanue pekoOMeHOYeMbIX peuleHul
ApeyMeHmuposanHo UCNONBL306AMb  CYWeCmEyIowue MUnosvie peuleHus u
WAOIOHbI  NPOEKMUPOBAHUSL  NPOSPAMMHO20 — obecneyeHuss HA — OCHOBe
OUCKPEMHO20 MOOEUPOBAHUSL

Ipumensms mMemoosbl aHANU3A HAYYHO-MEXHUUECKOU UHGOpMayUU

Ananusz  8o3modicHOCmell  peanusayuu  mpeOO8aHUull K NpOSPAMMHOMY
obecneueHuro ¢ UCNONIb308AHUEM MANEMAMUYECKOU JI02UKU

Oyenka épemenu U mpyooemMKoCmu peaiuzayuu mpebosanull K npocpammHOMY
obecneueHuro Ha 0CHO8e OUCKPEMHO20 MOOeNUPOBAHUS



Coop, obpabomxa, aumanuz u 060OWeHUe pe3YIbMmamos 33KCNEPUMEHMO8 U
ucciedosanuii 8 001acmu 3HAHUL OUCKPEMHbIX MoOeell

ApeymenmuposanHo no02omasiueams NPeosoiCcenus Ol COCMAGIeHUs NIAHO8 U
MEmoOU4ecKuUx npocpamMm UCCIe008aHULl U pazpabomox, NpaKmMuyecKux
PEKOMEHOayuti NoO UCNOJHEHUI) UX Ppe3YIbmamos HAd OCHO8e OUCKPEMHO20
aumanusa

HesmenvHocmb, HANPABIEHHAs HA peuleHUe 3a0ay AHATUMUYECK020 Xapakmepd,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX CnOco008 peueHus 3a0ay

OIIK-7/ Cnoco0eH NpuMeHSTh B NPAKTHYECKOi 1esiTeJIbHOCTH OCHOBHbIE KOHIIETIHU,
NPUHIUAIIBI, TEOPUU U (PAKTHI, CBSI3aHHBbIE ¢ UHPOPMATHKOM

OIIK-7.2 Hcnonvzyem QynoamenmanvHuvle KOHUERUUU aAN2OPUMMUIAUUU U
CMpPYKmMYyp OAHHBIX NPU PA3PAOOMKe NPOPAMMHDBIX PeUdeH U
3namp Memooonocuu pazpabomku npocpamMmHo20 o0becneyeHus U MexHOJI02UU
NPOCPAMMUPOBAHUSL HA OCHOBE OUCKPEMHO20 MOOEIUPOBAHUSL HA BbLCOKOM
ypoghe

Llenu u 3a0auu npoBOOUMBIX UCCIEO08aHULL U pa3pabOMOK HA OCHOBe
OUCKPEMHO20 aHAU3A

Memoowvi nposederust SKcnepumenmos u Haoaoerull, 060o0weHus u 0opabomru
uHgopmayuu Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUSL

Ymemns ApaymenmuposanHo npogooums aHaIu3 UCNOJHEeHUs mpeDO8AHULl HA OCHO8e
OUCKPEMHO020 aHAU3A
Hcnonvzoeamv  cywecmeyiowue  munosvle — peulenus U WAOIOHb
NPOEKMUPOBAHUSL  NPOSPAMMHO20 0OeCneyeHUsi HA OCHO8e  OUCKDEMHO20
MOOenuposaHus

Bnaoemo Ananuz  6o3modcHocmell  peanuzayuu  mpebdOBaHUli K NPOCPAMMHOMY
obecneyeHur0 Ha 0CHO8e OUCKPEMHO20 AHAIU3A
Coenacosanue  mpeboganuii K  NPOCPAMMHOMY  oDecneyeHuro ¢
3aAUHMEPECOBAHHBIMU CIMOPOHAMU HA OCHOBE OUCKPEMHO20 MOOeNUPOBAHUsL
IIpoexmuposanue cmpykmyp OUCKpemuvix OaHHbIX
Cobop, obpabomxka, amaruz u o0060Owjenue pe3yIbMmamos IKCNEePUMEHmMOos U
uccnedosanuil 8 001acmu OUCKpemHo20 aHaIu3a
HeamenvHocmo, HanpasienHas Ha peuieHue 3a0ay aHaIUMuUYecKo2o xapakmepa,
npeononazaruux 6blO0Op U MHO2000pasue akmyaibHbLX CHOCOD08 peuleHus 3a0ay

CootBercTBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBbIM
pe3ysbTaTaM 00YUYCHHS U KPUTEPUSAM HX OlCHUBAHUS (OICHKA: OTJIMYHO /3aYTEHO):
OIIK-1 CnocoGeH NpUMEHSITh eCTeCTBEHHOHAYYHble W OOLIeHH:KeHEepHble 3HAHMS,
MeTOoAbl MATEeMATHYeCKOI0 AHAJIHM3a U MOJeJMPOBAHMS, TEOPETHYECKOro W
IKCINEPUMEHTAJBHOIO HCCIEI0BAHUSA B IPOQeCCHOHATBHOM 1esiTeIbHOCTH

OIIK-1.1 Cnocoben npumenams cucmemuvlii n00X00 K AHAIU3Y NPEOMEMHOU
(npoonemnoit) oonacmu 6 npogheccuonanbhoil OeamenabHocmu
3namp Memoowvl ananuza u 0600WeHUss OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 6

obaacmu OUCKPEMHO20 MOOETUPOBAHUSL
Memoovl nposedenus IkCnepumenmos u HabarodeHutl, 060oweHus u 0opabomxu
OUCKPEMHOU UHDOPMAYUU HA BLICOKOM YPOBHE

Ymemo Hpogodumb ananus UCNOJIHEHUA mp€606’CZHM12 C ucnojlibzoearnuem
MAMeMamu4eckol 102UKU Ha 8bICOKOM YpoeHe



Braaoempw

OIIK-1.2

3namo

Ymemo

Braaoemuw

OIIK-7

OIIK-7.2

3namop

ApeymeHmuposanno ucnonb308ams cyujecmeyiowue Mmunosvle peuenus U
WABNIOHbI NPOEKMUPOBAHUSL NPOCPAMMHO20 0DecneyeHUs

Apeymenmuposanno npumensmes Memoovl AHANU3A  HAYYHO-MEXHUYECKOU
uHgopmayuu 8 06acmu OUCKPEMHO20 MOOETUPOBAHUSL

Ananuz  8osmodcnocmetl  peanusayuu  mpeOOo8aHUll K NPOSPAMMHOMY
0becneuenur0 Ha 0CHO8e OUCKPEMHO20 MOOeTUPOBAHUSL

TIpoexmuposarnue OUCKpemHbIX CMPYKmyp OaHHbIX

Coop, obpabomka, aumanuz u 0000weHUe pe3yILMAMO8 IKCHEPUMEHMO8 U
uccnedosanuii 8 coomeemcmeyloujell. 001acmu  3HAHUL C  UCNOIb308AHUEM
MaAmMemMamuyeckoul 102UKU HA bICOKOM YPOBHE

HesimenvbHocmb, Hanpasiennas Ha peulerue 3a0ay aHaIUMmuYeckKo20 xapakmepd,
npeononazarnwux 6b100p U MHO2000pa3ue aKmyaibHbIX CHOC0008 peuleHus 3a0ay

Ilpumenaem 3unanusa, noayyeHnuvle 6 0ONACMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHbIX HAYK 6bIOOpe Memo008 peuieHus 3aoad,
nocmpoeHuu modeneil u aHaiuze uUxX NPUMEHUMOCHU 6 3A0aHHOI
npeomemmuoit ooracmu
Memoowl ananusa u 0606uienUs OmeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
obnacmu OUCKpemHo20 MOOeIUpO8anuUs
Memoowbl nposedenus IKCnepumMenmos u HaoodeHutl, 060owenus: U 0opabomxu
OUCKpemHOU UHGpOpMaYULU HA 8bICOKOM YPOBHE

Ilposooumv  ananuz  ucnoiHeHuss — mpebOBaHULl € UCHOIb308AHUEM
MamemMamuyeckou 102UKU Ha 8bICOKOM YPOGHe

IIposooums oyenky u 060cHOBaHUE PEKOMEHOYEMBIX PeUuleHUll
ApeyMeHmuposanHo UCNOIBL306AMb  CYWeCmeylowue Mmunosvie peuleHus u
WAONOHbL  NPOEKMUPOBAHUSL  NPOSPAMMHO20 — 0OeCneyeHusi Had — OCHOBe
OUCKPEMHO20 MOOEIUPOBAHUSL

Ipumensmo Memoovl aHaIU3a HAYUHO-MEXHUYECKOU UHMOPpMAYUU HA 8bICOKOM
ypogHhe

Ananuz  gosmodcHOCmell  pearusayuu  mpeOO8aHUU K NPOSPAMMHOMY
0becneueHuI0 ¢ UCNOIb308AHUEM MAMEMAMUYECKOU TI02UKU HA 8bICOKOM YPOBHE
Oyenka épemeru u mMpyooemMKoCmu peanuzayuu mpedosanull K npocpamMmHOMY
0becneueHuro Ha 0CHO8e OUCKPEMHO20 MOOETUPOBAHUS

Coop, obpabomka, aumanuz u 0600wWeHUe pe3YIbMmamos 33KCNEPUMEHMO8 U
uUCcIed08anuil 8 001ACMU 3HAHUN OUCKPEMHBIX MOOeell HA 8bICOKOM YPOBHE
Apaymenmuposanno no02omasiueams NPeoaoHceHus 01 COCMABIeHUs NIAHO8 U
MEMOOUUeCKUX NpocpamMm UCCIe008AHUL U  pa3pabomor, NpaKmudeckKux
peKomMeHOayull no UCHOJHEHUI0 UX pe3Vibmamos Hdad OCHO8e OUCKPEMHO20
aumanusa

HeamenvHocmb, HANPABNIEHHAs HA peuleHUe 3a0ay AHATUMUYECK020 Xapakmepd,
NPeononazaruux 6bloop U MHO2000pa3sue akmyaibHblX CnOC0008 peueHus 3a0ay

Crnoco0eH NpUMEHATh B MPAKTHYECKOMH /1esiITeJIbHOCTH OCHOBHbIE KOHLIEIIIMH,
NPUHLMIIBI, TEOPUHU U (PAKTHI, CBA3AHHbIE C HH(POPMATHKOMH

Hcnonvzyem ¢hynoamenmanvnvlie KOHUERUUU QI2OPUMMUZAUUL U

CMPYKmyp OGHHBIX NPU PA3PAdOMKe NPOZPAMMHBIX PEULeHUTl
Memooonozuu  paspabomxu npopamMmHo20 obecnedeHus U MexHoLoUU
NPOCPAMMUPOBAHUSL HA OCHO8€ OUCKDEMHO20 MOOENUPOSAHUsl HA BbICOKOM
YposHe



Llenu u 3a0auu npoBOOUMBIX UCCIEO08aHUL U pa3pabOmMoOK HA OCHOBe
OUCKPEMHO20 aHAIU3A

Memoowvi nposedeHnus sKcnepumeHmos u Hab.aoeHull, 060oueHus u 0opabomru
uHpopmayuu Ha 0CHO8e OUCKPEMHO20 MOOETUPOBAHUS HA BbICOKOM YPOBHE

Ymems ApeymeHmupo6anHo nposooums amanu3 UCHOIHEHUs MmpeboBanuti Ha OCHO8e
OUCKDPEemHO20 aHaIu3a
Hcnonvzoeamsv  cywecmeylowue  munosvie  peuileHus U - UWaOIOHb
NPOEKMUPOBAHUSL  NPOSPAMMHO20 00ecnedeHusi Ha OCHO8e OUCKPEMHO20
MOOenupoB8aHUs Ha 8bICOKOM YPOBHE

Bnaoemso Ananuz  8ozmodcHocmell  peanusayuu  mpedOsaHull. K NPOSPAMMHOMY
obecneueHur0 Ha OCHO8e OUCKPEMHO20 AHANU3A
Coenacosanue  mpeboganuii. K HPOSPAMMHOMY  0Decneueuio ¢
3AUHMEPECOBAHHBIMU CHOPOHAMU HA OCHOBE OUCKPEMHO020 MOOeIUPOBAHUSL
IIpoexmuposanue cmpyKmyp OUCKPEMHbIX OAHHbIX
Coop, obpabomka, amanuz u 0000weHUe pe3yIbMAMmMo8 IKCHEPUMEHMO8 U
uccne008anull 8 001acmu OUCKPEemHo20 AHAIU3A HA 8bICOKOM YPOGHE
HesimenvHocmy, HANPABIeHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6bl00p U MHO2000pa3ue aKkmyaibHbIX CNOC0008 peueHus 3a0ay

TunoBbie KOHTPOJIbHbIE 3aJaHUSI WM HHbIE MATEPHAJIbI, HE00X0AUMbIE 1JIsl OLleHKH
3HAHWH, YMEHUii, HABBLIKOB M (MJM) ONBITA JAEATEJbHOCTH, XapaKTEePHU3YIIIHUX ITANbI
(popMupoBaHus KOMIEeTEHIIMIA B IIpoIecce 0CBOEHHUS 00pa30BaTEeILHON MPOrPaMMBbI

TunoBbie KOHTPOIbHBIEC 32JAHUA
1. Tlycte P, Q u R - onpenienieHHbIE CIIeAyONUM 00pa30M BBEICKA3bIBAHUS:
P: 51 ymuparo oT Kaasl.
Q: Moii cTakaH mycr.
R: Ceiiuac Tpu ydaca.
3anuiuTe KakJ0€ U3 CIEeIyIOINX BbICKa3bIBAaHUM KaK JIOTHYECKOE BBIpayKEHUE, BKIIIOYarolee P,
QuR.
a) Sl ymuparo oT )axIbl U MO CTaKaH HE MyCT.
b) Ecnu s He yMHparO OT KaXIbl, TO MOW CTaKaH HE MYCT.

2. OO0603HaYMM 4Yepe3 X CIIOBO «KOLIKay, a yepe3 P(X) mpeamkar «y X €cTb ycbl». 3amHIIUTe
KaXXJI0€ M3 BHICKa3bIBAHUHN B CHMBOJILHOM (hopme:
a) YCBI €CTh Y BCEX KOIIICK;
b) wnaiigercs komka 6e3 ycos.

3. Kaxkue u3 crenyrommx IpeUioKeHuid SBIsSIOTCS npeankatamu? Kakue U3 HUX TOXKIECTBEHHO
UCTHUHHBI, TOX/ICCTBEHHO JIO)KHBI, BBITIOJTHUMBI?
a) X genurcs Ha 3 (X € N).
b) X memutcs Ha 5.
c) y=x?%xeR
d) x*+y?>=2z;%,Y,z <R

4. I/I306pa3I/ITB Ha KOOpHHHaTHOﬁ IIJIOCKOCTHU O6HaCTI/I NCTHUHHOCTHU HpCIII/IKaTOB
8) (x<2)A(x<y)
b) ((2V>L)A(<-D)v(y<-2))



10.

11.

12.

13.

14.

15.

16.

17.

Brinenuts cBOOOHBIC IEPEMEHHBIE CIICTYIONIUX MPEIUKATOB.
a) VX (X-y=x+(-y); x,yeR)

b) Vvx@@y P(x,y) =»Q(x,y,2))

¢) Ju Vv P(u,v) —» 3t Q(t,u)

CrpaBellsIUBbI JIU CIAEAYIOIINUE YTBEPKACHUSA?
a) VxP(xy) = IxP(xy)
b) VX(P(x,y) A Q(X,y)) =VXP(X,y) A VXQ(X,y)

Jlokazath, 4TO CyIecTBYIOT npeaukarsl Q, P Takue, 4to:
a) VX (P(X) v Q(x)) # VX P(x) v Vx Q(X)
b) Vy3IxP(x,y) »> Ix Vy P(x,y) # 1

Kakue u3 popmys TOXKIECTBEHHO HCTUHHBI?
a) VX (P(X) > Q(x)) = (VX P(x) > ¥x Q(x))
b) vx (P(x) > Q(x)) = (3x P(x) = ¥x Q(x))

[Monyunts m.H.¢. npeauKatHoil HopMyIIbl
a) IxVyP(xy) > Vxdy Q(x,y)
b) (3xVzP(x,z) v VxVyP(x,y)) >VzR(z)

[IpsitMBIM paccy(J€HUEM TOKAKUTE UCTUHHOCThH BHICKA3bIBAHMUS:
N U M — 4Y4e€THBIC YUCIa => N + M — YUCJIIO0 YETHOE.

JlaiiTe oOpaTHOE JOKA3aTEIIbCTBO BHICKA3bIBAHMS:
N? — 4eTHOE YHCII0 => N — YEeTHOE.

MGTOI[OM «OT MPOTUBHOT'O» NOKAXKUTE, YTO
N+ M— HEYETHOE YHUCJIO => OJHO U3 CJIara€MbIX SIBJIIETCSI YETHBIM, a ApPyroec —
HCYCTHBIM.

MeTo10M MaTeMaTH4YeCKOW WHAYKIIMH JOKAKUTE:
a) 7"- 1 genurcs Ha 6 mpH JIFOOOM HATYPaJIbHOM IOKa3aTese N

b) .+ : = —— JUIsl BCeX HATYPaIbHBIX YiCen N
1x3 ~ 3%5 (2n—-1)*(2n+1) 2n+1
[TocnenoBaTeIbHOCTh LENBIX YHCEN X1, X2, ..., Xn ONpeIeTeHa PEeKYPPEHTHOH (GOpMyIIOii:

X1 = 1 1 Xen1=Xk+8K, mpu k>1. Jlokaxkute Mo MHIYKIHMH, YTO UMEET MecTo (opmyra:
Xn=(2n-1)? n1s1 Bcex N>1.

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

C nomomrsto auarpamm Diiniepa — BeHHa BESICHUTB, KaKUe U3 CIEAYIONNX AUCTPUOYTHBHBIX
3aKOHOB CITPaBEUINBHI I TI00bIX MHOXKeCTB A.B.C:
a A\BuC)=(A\B)u(A\C) b) AA\(BAC)=(A\B)A(A\C)

Kaxkne n3 crieqyronmx yTBEpKI€HUI BEPHBI:



a) bc{ab} e) bc{a{b}} i) oe{o}

b) be{ab} ) be{a{b}} )% =%}
c) {b}{ab} g9) {b}={a{b}} k) Ded
d) {b}e{ab} h) {b}e{a{b}} ) o<
18. UzBectHO, uTo B A = C, ac A n a¢B. Kakue u3 cinenyromumx yTBepKIeHUN BEPHBIL:
a) ac AnB c) acAAB e) acAuC g) {a}cAn(B\C)
b) ac AuB d) {a}cAnC f) ac AnBuUC h) {a}cBA (A\C)

19. [Toka3ath TOKIECTBO C UCIIOIB30BAHUEM JIOTHKHU MPEIUKATOB

a) AVANB=A ) AAB=ANBUANB

b) AnBUANB=A d A\BuC)=(A\B)n(A\C)
e) (AuB)A(BUC)=(AAC)\B=(AnBABNC)A(AAC)

20. BersicauTe, Kakue U3 CIeAYIONINX PABEHCTB CIIPaBEITUBEI 1ist TI00BIX MHOXKECTB A, B, C, D:
a) AAB=BAA
b) (AUB)AC=(AAC)UBAC)

¢) AABNt=AnBnCU4AnBNTC

21. NsBectHO, uto AC B < C, A #0,C #O. SIBnsercst Tt MHOKECTBO ITYCThIM?
a) CU(K\ E);
b) (B\C) n(AuUB);

22. Yupoctute Boipaxenue, eciaun C=U, D=
Q) ANCUBNCUAND;
b) AnBUCAND

23. Ynupocturte Bopaxenue, ecin Ac B u Cc D
a) ABNnCnD
b) (AuB) N (CuUD)

24. Pemuth YpaBHCHHEC, HalTH HeO6XO,[[I/IMLIe " JOCTATOYHBIC YCJIOBU:, ITPU KOTOPBIX YPABHCHUC
HMECT PCUICHUC.
1) (AAB)AX=ANB 3) (AAB)AX=AUB
2) X\A=BuU (X\A) 4) A~X=(X\A)UB

25. Pemuth cucreMy ypaBHeHMH. HaiiTu HEOOXOaUMBIE U JJOCTATOYHBIE YCIOBHS, IPU KOTOPBIX
cucTeMa UMEeT pelleHHeE.

ANnX = AncC XUB=BuUC
1) \BNX = BNC 3) i XUA = AUC

CNnX =AnB XUC = BucC
) (BUX=4

AAX=C

26. ITycts M2, M3, Ms 0003Ha4aroT MOJAMHOXeCcTBa yHHBepcyMa N, cOCTOSINE COOTBETCTBEHHO
H3 BCEX YHcel, KpaTHbIX 2, 3, 5. C moMoIpio onepanuii HaJi MHOKECTBAMHU BBIPa3UTh depe3
HHUX MHOKECTBA BCEX YHCEIL:

a) JessImxcs Ha 6



27.

28.

29.

30.

31.

32.

33.

34.

35.

b) nenmsmmxcs na 30

Ompeznenure, Kakue M3 CICAYIONIMX OTHOIICHHH HA MHOXECTBE JIIO/CH pedIeKCHBHBI,
CHMMETPHUYHBI WIN TPAH3UTUBHBL:

a) «... UMEET TeX K€ POJUTENICH, YTO U...»

b) «..sBasiercst GpaTom...»

Onpezenure, Kakue U3 MPUBEICHHBIX HIDKE OTHOIICHUH Ha Z SBISIOTCS peICKCHUBHBIMH,
CUMMETPHYHBIMH, & KAKUE TPAH3UTHBHBIMHU?

a) «X +y— HEYETHOE YHCIIO»

b) «x + xy — deTHoe uuciIOoN.

Kakumu cBOMCTBaMH 00J1a1af0T CIIEAYIOIINE OTHOMICHHS Ha MHOKECTBE HATYPaIbHBIX YHCEN?
a) R1={(m, n)|num B3auMHO MPOCTHI} b) Rs={(m, n) | m=n?}

Ompenenure, KAKUMH CBOMCTBAMH 00JIA/IAIOT CIICIYIOIINE OTHOIICHUS HA MHOKECTBE N
a) aRb < awu b cocrosar u3s pasusix 1udp
b) aRb < cymma nudp a He 6osbiie cymmbl udp b

JlokasaTh, 4YTO CIIEAYIOIIHE OTHOLICHUS SBIIIOTCS DKBUBAJCHTHOCTSMH. Haiitm Kiaccel
9KBUBAJICHTHOCTH M HMHJAEKC pa30ueHus. YCTAaHOBHTh B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEKTy (PaKTOP-MHOKECTBOM M YKa3aHHBIM MHOYKECTBOM.

a) Ri={(x,y)|Xx Yy eZ, x-y — uernoe}, Z\R1={0, 1}

b) Ra={(X,¥)|X, Yy €Z, Xx-y — nemutcs Ha n, neN}, Z\R4={0, 1, ..., n-1}

I[OKaBaTI), YTO OTHOIIIEHHE M Ha MHOXKECTBE R2 ABIACTCA OTHOIICHHUEM 3KBUBAJICHTHOCTHU Ha
MHO>KECTBC Rz. OHpe,[[eJ'II/ITB KJIaCChbl DKBUBAJICHTHOCTH.

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

BrisicHuTe, kakue u3 CleIyroInX MepeyrcIeHHbIX OTHOIIeHu Ha MHOXecTBe {0, 1, ..., 9}
SIBJISIFOTCSI OTHOIIIEHUSIMH DKBUBaJIEHTHOCTH. HaliiuTe Ki1acchbl DKBUBAJIEHTHOCTH.

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

Omnpenenure, Kakue U3 CIEAYIOIMIMX OTHOLIEHWM Ha 72 SBIAIOTCA OTHOIIEHUSMH
SKBUBAJICHTHOCTU. HaiiguTe Ki1acchl DKBUBAJICHTHOCTH.

a) (x1,y1) R (X2, y2) © X1 =x2
D) (x1,y1) R (X2, y2) <> X1 < Xommu X1 = X2, Y1 < Y2

Kakue wu3 OTHOLIEHWH, TMpPEACTaBICHHBIX JUarpaMMaMu, SIBJISIFOTCS  OTHOIICHUSIMU
SKBUBAJICHTHOCTU?



g .

36. Onpenenurte, KakMMH CBOWCTBaMHU OOJIAArOT CIEAYIOIIME OTHOIICHUS HAa MHOXECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaiiTu TpaH3uTUBHOE 3aMbIKaHHE R+.
a) aRb < |a-b|<2a
b) aRb < a®>3b

37. Ecii OTHOIIICHUE SIBJIACTCS OTHOIICHHEM SKBHBAJICHTHOCTH, TO HAWTH HMHACKC Pa3OHEHUs
MHOXeCTBa Z2
a) (X1,y1)R(X2,y2) < KOJIMYECTBO Pa3IMYHBIX U(P X1 PABHO KOJIUYECTBY Pa3IUnIHbIX HUPD
X2
b) (X1,y1)R(X2,y2) <> MakcuManbHas Iudpa X1 paBHa MaKCUMAJILHOM UG pe X2

38. Ha muoxectBe N\{1} BBemeno otHomienue S = {(m, n) | M genurcs Ha n}. Jlokasars, 4ro S-
OTHOILIEHHE YaCTUYHOTO, HO HE JTMHEWHOTO MOPSJIKA.

39. Ha muoxectBe M = {J, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBemeHo oTHomieHue R crTpororo
BKITFOUCHUSI:
R={(X,Y)| X, YeM, XcY).
[Tokazatsp, 4To R - OTHOILIIEHHE YACTUYHOTO, HO HE JTUHEUHOTO MOPSIAKA.

40. OnpenenuTh KaKMMHU CBOMCTBaMHU 00JanatoT otoopaxenus f, g: R—R. Haiitn nx komno3unuu
fo g, g o fuomnpenenuts UX CBOMCTBA.

w [2+x. x20: o 1";\-3_ x>2
a ; X) =« g(‘\') =3
70 I_VZ - X, X<0; \_3 x. X<,
_ l X. x=20; f . x21
0) f(x)=: g(x)=/
'»—4\'. x<0:; 2—-x, x<L

41. Haiftu ymncno mapmpyToB u3 nmyHkta M B myHKT N uepe3 nyHKT L, ecnmu u3 M B L Benyr 6
nopor, au3z L B N - 3 noporu.

42. HaliTH KOJMYECTBO BCEX MIECTU3HAYHBLIX uHcell. HaWTH KOJIMYECTBO BCEX UETHBIX
IECTU3HAYHbIX yKces. HallTh KoJinuecTBO BCEX MIECTU3HAYHBIX uncel, nmpeBocxoaimux S00.

43. B Oubnmuorexke S5 pa3NIWYHBIX YYEOHWKOB 1O TEOMETPHH, 6 pa3IHMYHBIX YYEOHHKOB IIO
TpuroHomerpun U 4 - mo anredpe. CKOJBKO IMOJHBIX KOMIUIEKTOB YYEOHHMKOB MOKHO
COCTaBUTH?



44

45.

46.

47.

48.

49,

50.

o1,

52.

53.

54,

55.

56.

S57.

58.

. B ¢yrbonbHOM TypHHpE ydacTBYIOT 15 komaHn. Pa3wirpeiBaioTcsi 30510ThIe, cepeOpsiHbIE U
Opon3oBbie Meanu. CKOIBKHMH CIIOCOOaMU MOTYT OBITh pacrpe/iesieHbl MeaaIu?

['pynmne w3 ecsiTd COTPYAHUKOB BBIIEICHO TpU NMyTeBKU. CKOJBKO CYILIECTBYET CIIOCOOOB
pacnpezeneHus NyTeBOK, ECIIN:
a) BCE MTyTEBKU PA3JINYHbL; 0) Bce MyTEBKH OMHAKOBBI?

U3 rpynmel, cocrosiei u3 20 yenoBek, HyKHO BbIOpaTh Ipeaceaarens npopkomMa, cekperaps
U ka3zHauesi. CKOJIBKUMH CIIOCOOaMU MOXKHO 3TO CAeaTh?

CKOJBKUMH c11oc00aMu 12 KHUT MOYKHO paccTaBUTh Ha OJHON KHMKHOHM mojke? CKOIbKUMU
crioco6amu 10 KHUT MOYKHO PacCTaBUTh Ha OJTHOM KHUKHOM ITOJIKE TakK, YTOOBI MEXTy KHUT O
A u B maxoannoce 2 KHUTH?

CkonpKUMHU crioco0amMu Ha MSTh Pa3IMYHbIX KOHBEPTOB MOYKHO HAKJIEUTh MO OJHOW Mapke,
€CJIM Ha TIoYTe uMeeTcs 16 pa3IinyHbIX BUIOB Mapok?

Ha xpyrosoii kapycenu 10 mecT. CKONBKUMH Pa3IMYHBIMUA CIIOCOOaMH MOKHO paccaauTh 10
JeTer Tak, yToObl Maria cujena 3a Baneii?

CKOJBKMMHU CIOCO0aMU MOYKHO pa3JeNIUTh KOJIOAY U3 36 KapT MOIoJiaM TakK, YTOObI B KaXKA01
nayke ObUIO 110 J1Ba Ty3a U JIBa KOPOJIs?

CKONBbKO MATMHAPOMOB (CJIOB, YHTAIOIIUXCS OJAMHAKOBO CJIEBAa HANPAaBO U CIpaBa HAJIEBO)
JUTHHBI N MO’KHO COCTaBUTh, €ci B asipaBuTe k OyKB?

Kakum uuciaom cmocoOOB MOXXKHO Ha OOBIYHOM IIAXMATHOW JOCKE Pa3MECTUTh Oenyr M
YEepHYIO JIaJIbl TaK, 4YTOOBI OHU HE aTaKOBAJIH JIPYyT Apyra?

HNmeercs n1  pa3HBIX KHUT OAHOTO aBTOpa, N2 — BTOPOr0O H N3 — TPETHETO.
Kakum guciom crmoco60B MOXKHO BBIOpaTh

a) JIBe KHUTHU OJHOTO aBTOPA;

b) Tpu kHUTH OZHOTO aBTODA;

C) OJHY KHHTY IIEPBOTO aBTOPA, IBE — BTOPOTO U TPU — TPETHETO?

Kakum unciom coco6oB u3 10 yeaoBek MOKHO BHIOpaTh TPU KOMHUCCHH, €CIIH B IIEPBOM U BO
BTOPOIl KOMUCCHSIX TOJIKHO OBITH 110 3 4ETIOBEKA, a B TPEThEH - 5 4ellOBEK, U HU OJMH U3 YWIEHOB
NIEPBOM KOMUCCHH HE JJOJDKEH BXOJUTH BO BTOPYIO U TPETHIO?

Kakum 4mcIIoM CIoco00B MOKHO PacCIoJIOKUTh N Hyneﬁ uk CAWHUIL B MOCJIICA0BATCILHOCTD
Tak, YTOOBI HUKAKHE JABC€ CAMHHUIIBI HE CTOSIN pS[I[OM?

Tpoe pebsT B camxy codpaiu 25 s0510K. CKOIBKHUMHE CITOCOOaMH OHH MOTYT MX Pa3JIeTUTh MEKIY
co0oit?

CKOJIBKO CJIOB JUIMHBI 25 B aHMIIMHCKOM anihaBuTe(Bcero 26 6yKB) MOKHO COCTaBHUTb, €CIH 3
OYKBBI IOBTOPSAIOTCS 110 2 pa3a, 2 OyKBBI IOBTOPSAIOTCS 4 pasa, a OcTalbHbIE OYKBBI pa3InyHbIE.

B Baron cenu 19 maccaxupoB. CKOIbKUMHU crioco0aMu OHU MOTYT BBIATH Ha 10 ocraHOBKaX,
€CJIM Ha Ka)/I0H OCTaHOBKE JOJDKECH BBIMTH XOTS OBbI OJIMH TTACCaKUP?



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

CKOJBKHUMH CIOCO0aMu 15 pa3IHuHBIX MOHET MOYKHO Pa3JIOKHTh 110 IBYM (TpeM) KapMaHam?

CKOJIBKHUMH CITOCOO0aMHU 7 Pa3IUYHBIX MOHET MOKHO Pa3IOKHUTh IO ABYM (TpeM) KapMaHam
TakK, 4TOOBI HA OJIMH HE OKA3aJICS MyCThIM?

CKOJIbKHMH CITOCO0aMH MOXHO pa3ieianTh 10 pa3IuvHbBIX MOJAPKOB CPEIH IATH JIeTeH Tak,
9TOOBI y KOKJIOTO ObLT XOTSI OBI OJTMH MOJApOK?

Ckonpkumu criocobamu 15 pazHbIX KOH(MET MOXKHO Pa3feiuTh CPEAH TPEeX MAIbYMKOB TakK,
9T00BI y KaXK10r0 ObLIa XOTA OBl 0HA KOH(peTa?

Cxounpko HatypanbHbIX yrces oT 20 1o 1000 nemutcst poBHO Ha 0aHO W3 uncen 7, 11 nom 137

CKOIBKUMH CIIoco0amMu 28 KOHBEPTOB MOKHO TIPOU3BOIBHO PA3JIOKHUTH 10 6 SIIMKAM, €CITH:
a) BCE KOHBEPTHI Pa3HbIC U BCE SIITMKH OJTUHAKOBBIC
b) Bce KOHBepTHI pa3HbIC U BCE AMIMKH Pa3HBIC
C) BCE KOHBEPTHI OJIMHAKOBBIC U BCE SAIIUKU Pa3HbIC

JlecsiTb CTYIEHTOB M3 3 Pa3IMYHBIX HMHCTUTYTOB pemmin choTorpadupoBaThCsi BMECTE.
dotorpad pacrosoKui UX B OJUH PSI, TPUYEM CTYICHTHI KaXKI0TO HHCTUTYTA CTOSITH BMECTE.
CKOJNBKMMH CIIOCOOAMU MOKHO HOJYYHMTh TaKyl0 KOMIIO3MLHUIO, €CIM U3 JBYX MHCTHUTYTOB
ObLIO 110 4 CTYJIeHTA, a U3 TPETHEro - 2 CTyIeHTa?

CKOJIbKO OMHApPHBIX OTHOIICHHHA MOXKHO 3a/JaTh Ha MHOXECTBE M3 N 351eMeHTOB? CKOJIBKO
CpeIy HUX:

a) pedIEeKCUBHBIX?

b) cummerpuyHbIX?

C) aHTHCUMMETPUYHBIX?

CKONBbKO MaTpHIl ¢ N CTOIOIAMH U M TMOMApPHO Pa3TUYHBIMU CTPOKAMH MOYKHO COCTaBUTH W3
snemenToB 0 u 1?7

CKOJIBKO UMEETCS TIEPECTAaHOBOK U3 DJIEMEHTOB 1, 2,...,N, B KOTOPBIX
a) 1 crout panbiie 2?
b) 1 u 2 He crosr psaom?
C) Mexnay 1 u 2 pacnonokeHsl kK Apyrux 31eMeHToB?
d) 1 cTout He Ha epBOM MecTe, 2 — He Ha BTOpOM?

CKOJIBKO ~ OTHONICHWM  JIMHEHHOTO TOpSAKAa MOXHO ONPEIEIUTh Ha  MHOXECTBE
U3 N DJIEMEHTOB?

CKOJIbKO UMEEeTCsI ITH3HAYHBIX JIECATHYHBIX YUCEN, Y KOTOPBIX
a) 1mGpBI UIYT CIIeBa HAIIPAaBO B BO3PACTAIONIEM MTOPSIIKE;
b) poBHO Tpu KM PEI YETHBIE;
C) He MeHee JIBYyX YeTHBIX nudp?

Onpenenute YUCIIO UEIIbIX MOJIOKUTEIbHBIX (HeJILIX HGOTpHuaTeJILHLIX) pEILIeHUI ypaBHEHUS
X1 +X2 +...+ Xk =N.

Nmeercs 28 xuur aBropa A, 18 xkuur aBropa b, 25 kuur aBropa C, 9 xkuur aBropa /. Ckosbko
BapHaHTOB BbIOPATh:
a) 2 KHHUTH OJJHOTO aBTOpa
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78.
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80.

81.

82.

83.

b) 5 kHHT IBYX aBTOPOB

Nmeercs 20 kuur aBropa A, 15 kuur aBropa b, 15 kuur aBropa C, 18 kaur aBropa [{. Ckosibko
BapHUaHTOB BHIOPATH:

a) TpHW KHUTH OJHOTO aBTOPa

b) msTh KHHT IBYX aBTOpPOB

Paznoxuts mo popmyne 6uHoma HeroToHa ninu 00001eHHOMY OMHOMUHAJIBHOMY TIPaBHITY :

Q) (1-x%° b) (-t

ITycts komoma coctout u3 100 mpornymepoBanHbiX kKapT uuciaamu 1, 2, ... 100. Ckonbkumu
CIIOCO0aMH MOXKHO PAacHOJIOKUTh KapThl B KOJIOJE Tak, yToObl HU aist ogHoro K (1 < k < 100)
kapra ¢ Homepom K e 3anumana k-e mecro?

Jano muoxxectBo U U3 N 251eMEHTOB M B HEM MoaMHOkecTBa A u3 k anemenToB u B u3 |
a5eMeHTOB, npudeM | A U B |= m. Haiiti yncio moamuoxectB X < U, yIOBISTBOPSIOMINX
YCIIOBHIO:

a) AcX,BcX;

b) XcAAB

Yemy paBeH koddduiment npu X* y8 B paznoxenun (1+ x+ y)?°?

Cpenu coTpyIHUKOB (DUPMBI CeMHaALATh YEJNOBEK 3HAIOT AHTJMUCKUN S3BIK, JECATh —

HEMELKHIA, ceMepo — GpaHiy3ckuid. Tpu yenoBeka 3HAIOT aHTITMACKUAN U (QPAHITy3CKHMA, 1Ba —

HEMEUKUH U (PpaHIy3CKHiA, YeTBEPO — aHTIIMHCKUI U HEMELKUH.

a) CKoJbKO YeoBeK paboTtaeT B (pupMme, eCliu KaKAbl 3HAET XOTSA Obl OJMH S3BIK, a JBa
4eJI0BEKA 3HAIOT BCE TPHU SA3bIKA?

b) Ckonbko COTPYTHHMKOB, HE 3HAIONIMX HH OJHOTO MHOCTPAHHOTO f3bIKa, €CIM B (QUpME
paboTaeT TpUALATh YEJIOBEK U HUKTO U3 HUX HE 3HAeT BCEX TPEX SI3bIKOB?

Hano wMuHoxkectBo U wu3 n  osnemeHTtoB. Kakum uynciaom  cmocoboB B HeEM
MOXXHO BBIOpaTh Tpu mnoaMmHOXecTBa A, B, C Tak, 4TOOBI BBINIOJHIUCH 3aJaHHBIC
YCIIOBUS:

a) n=7,|(A\B)uUC|=6,|C\ (AN B)=2;

b) n=6, |AUB|=5, |A\ (B n C)|=1;

PaccmarpuBarotest ciioBa B andasure {ai, az,..., aq}. Yepes Ni 0003HaYASTCST YMCIO BXOKICHUIN
OyKBBI @i B C110BO. TpeOyeTcst MOCUMTATh YUCIIO CIIOB JIMHBI N, yIOBICTBOPSIOIINX JTaHHBIM
YCIIOBUSIM:

a) =5, n =8, ni+ny+nz=2;

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

[Toctpouts TabivyHOE NpeaCTaBIeHUE (PYHKINN
a) (xAy-»>2)Vv((xly)—-x|2) b) (kAY »X|2) D (x=y) L (y®xV2z)

Onpenenuth TOXIAECTBEHHBI 1 GopMyiasl A u B myTeM cpaBHEHHUS WX TaOIMIHBIX
MIPEJCTaBICHUI

a) A=x®yANzAy->xAzA(xly), B=&Ay - (y!z)) VxAzAz

[TpumeHsist paBHOCUIIbHBIE ITPe00pa30BaHus, IPUBECTHU K OoJiee mpocToit popme
Q) Ay -2)V(xly) b) (y @ xV2)Ay - x|z
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ITo f(x1, X2)=(1011) u g(X1, X2)=(0111) mocTpouts pyHKIHIO h
a) h(X1, X2): f(Xl, g(xl, Xz)) b) h(Xl, X2, X3): g(xl, X3)(-Bf(X3, g(Xz, X1))

[lepeuncnuth Bce CylIeCTBEHHbIE M (DUKTUBHBIC INEPEMEHHBIC Y CIEAYIOMMX (DyHKIHIA,
3alaHHBIX BEKTOPHO:

a) 10101010 c) 0101111101011111

b) 10011001

[IpumeHsisi paBHOCHIIbHBIC TIPEOOpa30BaHMsl, TIOKA3aTh, YTO X1 — (PUKTUBHASI IIEPEMEHHAsI
a) (Xa—>X1)A(X2dX2)
b) (Xx1=x2)v(X1|X2)

Beisicauts mipu kakux N(N>2) ynakius f(X1, X2, ..., Xn) 3aBUCHT CYIIECTBEHHO OT BCEX CBOMX
HepEMEHHBIX

a) (X1v...v Xn) =>((X1vX2)A(X2vX3)A. .. A(Xn-1vXn)A(XnvX1))

D) (X1AX2 Vv X2AX3 V... V Xn-1AXn V XnAX1) = (X1AX2 @ X2AX3 ... @ Xn-1AXn @ XnAX1)

. Ucnonp3yst IpUHIMIT TBOHCTBEHHOCTH, TIOCTPOUTh U YIPOCTHTH (POPMYIY, PEalU3yIONIyIO
(GYHKIUIO, IBOMCTBEHHYIO K (DYHKIIUH:

a) (X1vXavX3)A(X2@X3) v (X1AX2AX3) b) (v X v (XA X3D1)) 4 X3)

. Hoxyunts CKH® u CIH® dynxmm:

a) X1A X5 V X3AX3 V (X1 — X2AX3) C) (xX1Vv Xz vx3) A (X1AX2VvX3)

b) 0011110100100011 d) (X1 > X2) @ (X1| X2AX3)

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

. Pa3i0xuTh 1o nepeMeHHoM Y U NoIy4YuTh (OpMYyJTy, HE COJEPHKAIILYI0O KOHCTAHT

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

. Kakue u3 cnenyromux pyHkunii camo/1BoiCTBEHHbIE?

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

. Ioctpouts nonunom XKerankuna i GyHKINU:

a) (10001110) Q) ((x = yAZ)®(x = w)V(y - xAu)
b) (01100110)

. Beisicauts nipu kakux N(N>2) gyukmms f(X1, X2, ..., Xn) COXpaHAET KOHCTAHTHI:

) X1® X2 D...® Xn
b) (B xi AXit1) ®XnA X

D x-x;
c) 1Ei<jEn

. 3aMeHUTh TMpouepku B BekTope cumBojamMu 0 wmiam 1 Tak. 4TOOBI MONYYMIICS BEKTOP

CaMOJIBOMCTBEHHOH (pyHKITUM:
a) (01-0-0--11-0-1--)
b) (--01--11--01- -10)

. Kakue u3 cnenyromux QpyHKIMiI MOHOTOHHBIE?

a) (01101001)



b) (00110110)
c) (0001001001100111)

96. 3ameHuTh Tpouepku B BekTope cuMBoidamMu O wim 1 Tak. YTOOBI MONYYUIICS BEKTOP
MOHOTOHHOH (PYHKIIHU:

) (-00- b) (---1--0-)

97. 3ameHuUTH pouepku B BekTope cumBosiamu 0 w1 tak. 94To0bl oyuwniicst Bektop ynkuuu f

e MNS
a) (---1) b) (-00--1--1)

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

99. Kakue u3 cnenyrommx QyHKIHN TUHEHHBIC?

a) (1001) c) (10100110)
b) (01101001) d) (1110100110010111)
100. 3ameHuTH MpoUEpKH B BeKTOpe cuMBosiaMu (0 niu 1 Tak. YTOOBI MOTYYHIICS BEKTOP JIMHEHHOM
byHKIUY:
a) (10-1) b) (-0-1--00)
101. Haiitu gucno dynxmwmii (X1, X2, ..., Xn) (N=0), npuHaAIeKAIINX MHOKECTBY
a) Ton Ty h) M\ T
b) Ton'S ) LAM
c) TinL ) TonTinLAM
d) TonTinS K) (Touw To)\L
e) TonTinL ) (To\L)u ((LUM)\ T1)
f) TonTinSNL
g) M\ To

102. HaiiTi QpyHKIINIO TPUHAUIEKAITYIO MHOKECTBY
a) (TinL)\(TouwS) b) L\ (M\Ty)
c) ((Ton T1) U S)\(L\M)

103. BreisicHUTh TONHA JTH cUcTeMa (DYHKIUH, 3aJJaHHBIX BEKTOpaMH CBOWX 3Ha4YeHHWd. M ecimm
IIOJIHA BBIPA3HUTH V, A, —

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

104. Tlonna mu cucrema {f, g}, ecu
a) feS\WM, geLu S, (f>g)=1
b) feToul, geS, (f—>g) =1

105. HaiiTi MaTpuIily CMEXHOCTH, HHIIUACHTHOCTH U CITUCKH CMEKHOCTH JIJIs TpadoB:

a) b)



106. Bepmuna crenenn 0 Ha3biBaeTcs wu30JMpoBaHHOW. Ompexenure yuciao rpadoB ¢ N
BEpIIIMHAMU, B KOTOPBIX
a) aaHHbie K BEpIIMH ABJISIOTCS U30JUPOBAHHBIMHU:

107. I'padsr pa3duth Ha Ki1acchl U30MOPQHBIX IPadoB.

1XONXO
ZNKXRQO®MN

7

AA@A\.-——@

18

108. I'padsr pa3duTh HA KIIACCHI H30MOP(MHBIX TpadoB.

X X

6 7 8 9 10

109. Ilepeuncnuts Bce monapHo HenzoMopdHbIe rpadsbl:
a) CBsI3aHHbIC HCOPHEHTUPOBAHHBIC ¢ 4 BEpPIIMHAMHU
b) nmepeBbs ¢ yKcIOM BEpIIKH, HE MPEBHIMAIOIIUAM 6

110. HaiiTi yuCcIO KOMIOHEHT CBSI3HOCTH U CHIJIBHOM CBSI3HOCTH I'padoB.

a) b)

/ ~N

°1 ll
A_J 3




01 00000 0
00010000
i 00000O0GO0O
. 10001100
N 10000000
010000710
00000O0GO1
00000010

111. Haiitu MaTpuily JOCTUKHUMOCTH, OCTOB MUHHUMAJIBHOTO Beca, PyHIaMEHTAIbHbIE MaTPHUIIbI
LIMKJIOB U Pa3pe30B.

a) b)
2 X7
I 1
s €4 3
4 s 1
&7 €g -
el 3 f kg 5 =
4 2
2 e

a)
X7 9 16
R WA RV
3
1 (s
X7 10
o
X 4
b)
X2 2 X7
1 3
1
Y
X1 X

i

113. Kakwue u3 rpadoB miaHapHbI?

KX fE

114. Haifti xpomaTtudeckoe 4yucio rpada.

a) b) C)



115. Onpenenuth yucio rpadoB ¢ n BEpIIMHAMHU, B KOTOPBIX JOMYCKAIOTCS pedpa CIeayroImX
THUIIOB:
a) HEOPHUEHTHPOBAHHBIC U TIETIIH;

116. IIpu kakux N cymecTByeT rpadsl ¢ N BEpIIMHAME, KaXKAas U3 KOTOPBIX UMEET CTENEHb 37

117. Haiiti Ttpad ¢ mecThi0 BEpPIIMHAMH, KOTOPBIA MMEET TaMIJITOHOB IIUKJI, HO HE MMEET
3iJIEpOBA IIUKIIA.

118. KakoBo HauOoJbIIee YiciIo pedep B ABYI0IHHOM rpade ¢ N BepInHaMu?
119. Haiitr yncio KOPHEBBIX IEPEBBEB C MHOKECTBOM BepiuH (1.....w)

120. Ilepeuncnute Bce rpadbl C yKa3aHHBIMUA CBOWCTBAMH M 3HAYCHUSIMHU ITapaMeTpoB (B CKoOKax
YKa3aHO YMCII0 UCKOMBIX TpadoB):
a) 6 BepuuH. 5 pebep;
b) opuenTHpoBaHHBIC, O3 MeTeNb. 4 BEpUIMHBL 3 pedpa.

121. Tlycte B= {b1 ,b2, b3, bs, bs} - andasur s3pika cooOiieHuit, A KOTOPOro 3agaH KOJ
V=<10,12,012,101,2100> B andaButre A={0, 1, 2}. BBISICHUTb, SBISETCS JI1 CIOBO O KOJOM
HEKOTOPOTO COO0IIeHHs. B ciiydae monoKuTensHOT0 OTBETA, BBIACHUTH SIBISETCS U OL KOJIOM
POBHO OJTHOTO COOOIIEHUS.

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

122. BersicHuTh, 0611aAaeT 11 Kol V CBOWCTBOM mpeduKca:
a) V={0, 10, 11, 1110} b) V={0,10,...,10" ... }.

123. BriOpaTh MakcHMAalbHOE 10 YUCITY IEMEHTOB MOJIMHOXECTBO B MHOXKecTBa A ¢ ycioBueM,
YTO JIBOMYHBIE DA3JIOKEHMsI HaMMEHbIEH JUIMHBI 4uMcen U3 B mpexacraBisioT coOoit
npeUKCHBINA KOJ:

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

124. W3BectHo, uTo juia andasuta A={a, b, ¢, d, e, f} ucrmone3yercsa cypdukcuprii kogq K={00,
001, 1011, 11101, 0010, 0111}. ITpu nepenauu coOOIIEHUS UCTIOIB30BAJICS KOJI XEMMHUHTa,
MCIIPABIISIOIIN N OJIHY OILINOKY. [Tomryueno KOJIOBOE cooO1eHne
01010110101101100000111101001100111001. HaiinuTe HCXOAHOE COOOIICHHUE.

125. TloctpouTk cxeMy u3 (QPYHKIIMOHAIBHBIX JIEMEHTOB B Oaszuce B={A, v, =}, peanusyromniyro
KOHEUYHBIH aBTOMAT peaau3yonmii GyHkuo n-2m+1.

126. IToctpouTs nuarpammy Mypa Juisi KOHEUHOTO aBTOMaTa peanusyrouero GyHkuumo 3n-3m-5.



127. Onummre JIKA, KoTOpbIe JOMYCKAIOT CIEAYIONIHE A3bIKM Ha andaBuToM {0, 1}:
a) MHOXECTBO BCeX ILIENOYeK, OKaHunBaroumxcs Ha 00;
b) MHOXeCTBO BCcex I1emoueK, COACPIKAIMX TPH HYJIS TOIPSI/I;

128. Onummre JIKA, nomyckaromue Takue S3b1kd Haja andasutoMm {0, 1}:
a) MHOXECTBO BCEX IEMOYEK, B KOTOPBIX BCAKAs MOMAIECIOYKA U3 TISTH IMOCICI0BATEIbHBIX
CUMBOJIOB COJIEPKUT XOTs ObI 11Ba 0
b) MHOXeCTBO Beex IeMoUeK, Y KOTOPhIX Ha JACCATOM MO3UIIUH CIpaBa CTOMT 1.

129. Onummre [IKA, KOTOpBIE TOMYCKAIOT CASAYIOIIKE S3bIKK HaJ andasurom {0, 1}:
d) MHOXXECTBO BCEX LIETMOYEK, HAYMHAIOIIMXCS C 1, M €CIM paccMaTpUBaTh UX KaK JBOMYHOE
MPEJCTaBICHUE [EJIOTO YUCIa, TO 3TO Yucio KpatHo 5. Hanpumep, uenouku 101, 1010 u
1111 npunagnexat 3TomMy s3bIKY, a nenodku 0, 100 u 111 — Her;
b) L={w| w ne cogepxut noamemnouxku 0000 u 011}.

130. IIpeobpazyiite cinenyromuiit HKA B s3xBuBasienTHBIN JIKA U onumumTe HeOPMAIBHO S3BIK,
KOTOPBIN OH JIOIIyCKaeT.

a)
0 1
s £
—p . q} )
£ £
q Uy Uy
’ {s] %,
* £l £l

131. Haiingute HeneTepMHHHUPOBAHHBIE KOHEUHBIE aBTOMATHI, KOTOPHIEC JOIMYCKAIOT CIIEIyIOIINe
A3bIkU. [locTapaiiTech MAKCUMaJIbHO UCIIOJIB30BATh BO3MOKHOCTH HEJIETEPMUHN3MA:
a) MHOXeCTBO nenovek Hax andasurom {0, 1, ..., 9}, mocaenuss nudpa KOTOPHIX
BCTPEUAETCH €IlE T1e-TO B HUX;

132. Tloctpoiite HKA, pacno3naromue MHOXKECTBa IE€MOYEK, COJAEpXKAIME B KauyecTBE
MOJIIIETIOYEK CIICTYIONTHE:
a) abc, abd u aacd. Bxoxubim andaButom cuutath {a, b, ¢, d}.

133. TToctpouts &- HKA nmomyckaromuii 1361k
a) L={w|w comepxwur aBe noauenouku u3 muoxxkecrsa {010, 0001, 1111}}

134. JIns cnenyromero e-HKA
— HaWJIWTe £-3aMBIKAHME KaXJ0I'0 U3 COCTOSHUN;
—  BBIIUIIUTE BCE LETIOUKH, JIMHA KOTOPBIX HE OoJiee 3, TOMyCTUMBIE JaHHBIM aBTOMaTOM;
— mpeobOpa3syiite ganublii aBToMaT B JIKA.



a)
£ a b c
->p | 9 ) 14} {r}
g | {r} g} i} %,
ol g} {r} %, {r}

135. Tloctpoiite e-HKA, KoTOpBIE AOMYCKAIOT CASAYIOMIME A3BIKH. JIJIsI yIIPOIICHUS TOCTPOCHHIA
UCIIOJIB3YHUTE, IO BOBMOXKHOCTH, E-TIEPEXO/IbI:

a) MHOXXECTBO BCEX LCIMOYCK, COCTOAMINUX U3 HYJIA NIKM HECKOJIBKHUX CUMBOJIOB a, ITOCJIC

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

136. Hamwmiute PEryJISIpHBIC BBIPAKCHUA IJI CIICAYIOIIUX SI3BIKOB!:

a) MHOXECTBO LIEMIOYEK C andaBuToM {a, b, C}, ComepKaIIux X0Ts Obl OJTUH CUMBOJI @ U
XOTs ObI OIMH CHMBOJI b;

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

C) MHOXECTBO LIETIOYEK U3 HyJIeH M eIUHHUII, COIepIKAIINX He Oostee 0THOI maphl
HOCJIEI0BATEIbHBIX €IUHULIL.

137. Hanumute perynisipHbIe BRIPAXKESHHUS IS CIEAYIOMINX S3bIKOB!

a) MHOXKECTBO BCEX IETOYEK U3 HYJICH U €MHUII, B KOTOPBIX KaX/ast lapa CMEKHBIX HYJIeH
HaXOAUTCA MEPEe]l MApOX CMEKHBIX €IUHHII;

138. Hanumure perynsipHble BRIPAXKESHUS ISl CISAYIOUIUX S3bIKOB:
a) MHOKECTBO BCEX IICMOYEK U3 HYJICH U eIUHUII, B KOTOPIX HET mojiernouku 101.

139. Onummre OOBIYHBIMU CIIOBAMH SI3bIKH CIEAYIOIINX PETYISPHBIX BhIpaKEHUI:
a) (1+¢&)(00*1)*0*.

140. Ins IKA npencTaBIeHHOTO CIIEAYIOMIEH TaOIHIIeH mepexo10B
—  BBINHUIINTE BCE peryispHeie Beipaxkenns Rij©;

—  BRINMIIHTE Bce peryispHele Bripaxenns RV, ITocrapaiitech MakCHMaTbHO YIIPOCTHTE
9THU BBIPAKEHHUS;

—  BBHITHIINTE BCE perynsapHble Brpaxkenus Rif@. [TocTapaiiTech MakCHMANBEHO YIIPOCTUTE
9TH BBIPKEHUS;

— HaIMIIUTE PETYJSIPHOE BBIPAXKEHME JUIA S3bIKA 33JaHHOTO aBTOMATa.

a)
0 1
— {1 q> 1
q> q3 q1
g3 q3 q>




141. TIpeobpazyiite cnenyromuii JIKA B peryispHoe BBIPOKECHHE, HWCIOIb3YS TEXHUKY
UCKITIOYCHHS COCTOSIHUN U3 pa3jelia

a)
0 1
— #p s P
q p S
? 7 q
5 q ?

142. TlocTpouTh peryisipHOE BBIPKEHHE IS IETIOYEK JOMYCKAEMBIX aBTOMAaTOM

a)

0 1
A|lB |A
*B | E D
*C|D |E
->D|C |A
E|A |C
b)
0 1 €
—>0o| Q1 (1, g4
a1 01 02, 03 Q4
g2 g2, g3
*s 01 gs
Q4 Qo, g4
g2

143. TIpeobOpa3yiite cneayromme peryisipasie BeipakeHus B HKA ¢ e-mepexonamu;
a) 01%
b) (0+10)*1*.

144. JlokaxxuTe WM ONPOBEPTHUTE KaxXJ0€ W3 CIEAYIOIIUX YTBEPKACHUH NI PEryJIspHBIX
BBIPAKECHUN:

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

145. JloxkaxuTe HEpEeryIsIpHOCTh CIEIYIOIUX SA3bIKOB
a) {0"10"|n>1};
b) {0"|n— crenens uncna 2};
c) L={0%1°2% a#b+c}.

146. OmpenenuTs Kakue W3 TPEIJIOKEHHBIX S3BIKOB HE SBISIOTCS peryisipHbiM. OTBer
000CHOBATE.

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



147. TlpencraBneHa Tabnauia nepexo10B Hekotoporo JIKA:
— cocTaBbTe TaOJIUIy Pa3IMUYMMOCTH ISl 3TOTO aBTOMATa;
— mocTpoiTte s3kBUBajIeHTHBIN JIKA ¢ MUHUMaTbHBIM YHCIOM 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
>AE |C
B|E D
Cl|E B
D|E C
*E | B G
*F|A | D
*G|A |B

148. Toctpouts KC-rpaMmmaTuku 1715 CIEAYIONMUX S3BIKOB:
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 1enouek, y KOTOpbIX CUMBOJIOB O BIBOE OOJIBIIIE, YeM CHMBOJIOB 1.

149. Crenyromias rpaMMaTiKa IOPOXKAAET SI3BIK PETYISIpHOTO BhIpaxkeHus 0%1(0 + 1)*.

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

a) 00101;

b) 1001,

c) 00011.

150. TToctpouts KC-rpamMmaTuky mis crneyromero sabika: 0" U 0"1M0K, k<m-+n

151. Ilpennonoxxkum, uro MII-aBromar P = ({q, p}, {0, 1}, {Zo, X}, 0, q, Zo, {p}) umeer
CIIEYIONLYI0 (DYHKIUIO IEPEXO0JIOB.
(g, 0, Zo) = {(9, XZo)}-
8(q, 0, X) = {(q, XX)}.
6(q, 1, X) = {(q, X)}.
6(q, &, X) = {(p, &)}
5(p, & X) = {(p, &);-
5(p, 1, X) = {(p, XX)3.
o(p, 1, Zo) = {(p, &)}



[IpuBenuTe Bce KOHPUTYpAIK, TOCTHXRUMBIE U3 HauaibHOrOo MO (q, W, Zo), €CIIi BXOHBIM
CJIOBOM W ABJISACTCA.

a) 0L

152. Tloctpoiite MII-aBTOMAaTHI, MONMYyCKAIOIMKE CICAYIOMHUE S3bIKM. MOXHO HCIIOIh30BaTh
JIOMyCKaHUE KakK MO 3aKJIIOUUTEIbHOMY COCTOSIHMIO, TaK U IO IYCTOMY Mara3uHy — 4TO
yaoOHee:

a) {0"1"|n>1};
b) MHOXeCTBO BCex LiEMOYeK U3 CUMBOJIOB a U b, KOTOpbIC HE IMEIOT BHIIa WW, T.€. HE

SIB;]S_IIOTCH IMOBTOPCHUAMU HUKaKOU LCIIOYKH,
c) {abic | k=4i+2j, >0, j>0}.

153. IIpeobpazyiite rpaMMaTHKy
S—0S1|A
A—1A0|S ¢
B MII-aBTOMAT, 1OMYyCKAIOWIMI TOT K€ A3bIK I10 IyCTOMY MarasuHy.

154. TIpeobpa3yiitre Mll-aBromar P = ({p, q}, {0, 1}, {X, Zo}, 0, q, Zo) B KC-rpammaTuky, rae &
3ajlaHa CJIeAYIOIUM 00pa3oM.
3(q, 1, Zo) = {(q, XZo)}.
8(q, 1, X) = {(q, XX)j}.
5(q, 0, X) = {(p, X)}.
5(q, & X) = {(q, &)}
o(p, 1, X) = {(p, &)}
3(p, 0, Zo) = {(9, Zo)}-

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

156. Hmxe npusenenst KC-s3pikn. [locTpoiite st kaxaoro u3z Hux MII-aBTomar, g0mycKarommii
3TOT A3BIK IO MMycTOMY Marasuny. IIpu skenanun MokHO cHaudana noctpout KC-rpamMmmaruky
JUTSL DTOTO SI3bIKa, a 3aTeM mpeoOpaszoBarh ee B MII-aBTomar.

a) {a"oMcX™™|n>0, m>0}.

157. TlpuBenuTe rpaMMaTUKy K HOpMaJbHON popmMe XOMCKOTo

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

158. TMokaxkuTe, 9TO KaXIbIi U3 CICAYIOMHNX SI3LIKOB HE KOHTEKCTHO-CBOOO THBIH.
a) {ablck|i<j<Kk};



b) {wwRw | W — nenouka u3 Hymneif ¥ eIMHHUI}, T.€. MHOKECTBO IIETIOYEK, COCTOAIINX H3
IICTTOYKH W, 38 KOTOPO# 3allicaHbl e 0OpalieHue 1 OHA JKE €Ille pa3, HalpuMep
001100001.

159 OHpe,I[eJ'II/ITI) KaKn€ U3 NPCAI0KCHHBIX A3bIKOB HE SABJIAIOTCA KC-sa3pikoM. OTBeT 06OCHOBaTB.
a) Li={w|w=a"pb"ckd®, m=s, s>2n }
b) L={w | w=(ab)™(bcc)" U (a)™b"ckd®, m=2n, s<k+n }
¢) Lo={w]|w=(a™b)"ck U (bb,a™a)"(b°c), k>0, m>5 }

TunoBble 3aJaHUS JJIS CAMOCTOSITEILHOM PadoThI
1. Ilycts P, Q u R - onpenieneHHbIe cleayonuM 00pa3oM BEICKA3bIBAHUS:
P: 5 ymuparo oT xaxasl.
Q: Moii cTakaH mycr.
R: Ceituac Tpu 4aca.
3anummTe Kaxka0€ U3 CISAYIOINUX BhICKa3bIBAHUI KaK JIOTUYECKOE BRIPAKEHHE, BKIIOYatoiiee P,
QuR.

a) Ceituac Tpu yaca, a s yMUPAIO OT KaXKIbl.

b) Ecnu ceiiuac Tpu daca, TO sl yMUPAIO OT JKaXKIbl.

¢) Eciu s ymuparo ot axibl, TO MOW CTaKaH MyCT.

2. OO0o3HaYMM 4Yepe3 X CIIOBO «KOIIKa», a yepe3 P(X) mpemmkar «y X €cTb ycCbl». 3amHIIUTe
KaXk/10€ U3 BbICKa3bIBaHUI B CUMBOJIbHON (hopMe:
C) He ObIBACT KOIICK C YCaMH.

3. Kakwue u3 creayonmx npeuioxkeHui SBIsIFoTes npenankaramu? Kakue u3 HUX TOXIIECTBEHHO
HCTHUHHBI, TOXKACCTBCHHO JIOKHBI, BBIIOJTHUMBI?
a) x>+x+1;x eR
b) x>+y?=0; x,yeR
c) x2+y2>0;x,yeR
d) x<y;Xx\yeR
e) st Besikoro X eR Haiinercs yeR takoif, uto X =y + 1.
f) x2+y%*<-2;xyeR

4. I/I306pa31/ITB Ha KOOp,Z[I/IH&THOﬁ TTIJIOCKOCTHU O6J‘IaCTI/I HNCTHUHHOCTHU Hpe,Z[I/IKaTOB
a) (x<y)v (Ix]<)
b) ((x>2)A(y2)A((X<-D)v(y<-2))

5. Brigenutb cBOOOAHBIC TIEPEMEHHBIE CICTYIONTUX MPETUKATOB.
a) (x<y;xyeR)—>3z(x<2)A(z<Yy);zeR)
b) Wy ((y>0; yeR) — Jz(x =yz; X,z €R))

6. CHpaBCI(JlI/IBBI Ji CJICAYIOIIUC yTBep)K,[[eHI/IH?
a) IxP(x,y) = VxP(x,y)
b) VxVy P(Xxy,z) = Vy VX P(X,y,2)
¢) 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,2)
e) Ix(P(x,2) AQ(y,z)) =3xP(x,z) A Q(y,2)
f) IxVyP(xy,z) > Vy IxP(x,y,z) =1

7. Jlokasatk, 4TO CyIIeCTBYIOT npenukatsl Q, P Takue, 4ro:



10.

11.

12.

13.

14.

15.

16.

17.

18.

a) IX (P(X) A Q(X)) = IX P(X) A IX Q(X)

Kaxkue u3 GpopmMys TOXIECTBEHHO HCTHHHBI?

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

[Tonyuuts n.H.¢). mpeanKaTHON HOPMYJIBI
a) (IxVyP(x,y)vIxQ(x)) — JyVzR(y, z)
b) (3xVzP(x,z) — VyVvzQ(y,z))&3y3zR(y, z)

[IpaMBIM paccykIeHUEM JTOKAKUTE UCTUHHOCTh BHICKA3bIBaHUA:
N U M — 4eTHBIC YUCIa => N + M — YUCJI0 YETHOE.

JlaiiTe oOpaTHOE JOKA3aTEIIbCTBO BHICKA3bIBAHMS:
N? — 4eTHOE YHCI0 => N — YEeTHOE.

MeTOI[OM «OT IIPOTUBHOI'O» JOKAXKHUTE, UTO
N+ M— HEYETHOE YUCJIO => OJHO U3 CJIara€MbIX SIBJIIECTCSI YETHBIM, a APyroec —
HCYCTHBIM.

MeTo10M MaTeMaTH4eCKOi HHIYKIHH TOKAKUTE:
a) 1+5+9+...+(4n-3) =n(2n — 1) nnst Bcex HATYpabHBIX YUCE N

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

¢) Ymucno n®-n menurcs Ha 3 pH BCeX HATYPATBHBIX 3HAYCHHAX YHCIIA N
d) 1*1!+2%2!+...+n*n! =(n+1)!-1 m1s Bcex HATYpalbHBIX YUCEN N.

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

[TocnenoBaTenbHOCTh IENBIX YHMCET X1, X2, ..., Xn ONpeAeNieHa PEeKyppeHTHOU (HopMyIoii:
X1 = 1, Xo=2 U Xk+1=2Xk -Xk-1, ipu k>1. Haiigure o0uryo Gopmyay Uit Xn U JTOKAKUTE €¢
HMCTUHHOCTh UHIYKTUBHBIM METOJIOM.

ITycte 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) (AUO\(ANB) f) AnNBNC

C nomomrsio auarpamm Diiniepa — BeHHa BESICHUTE, KaKUe U3 CIEAYIONNX AUCTPUOYTHBHBIX
3aKOHOB CITPaBEUINBHI I TI00bIX MHOXKeCTB A.B.C:

a) A\BnC)=(A\B)n(A\CO) d AuUBNnC=(AuB)n(AuUC)
by AABUC)=(AAB)U(AAC) e) AuB\C)=(AUB)\(AuUC)
¢) AABAC=(AAB)N(AAC) f) An(B\C)=A~B\ANC

N3BectHO, uTo B = A < C, acA n agB. Kakue u3 ciienyromux yTBepKJIeHUH 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}lcAAC h) {a}c B~ (C\A)



19. Jloka3aTh TOXAECTBO C MCIIOIH30BAaHUEM JIOTUKU MIPEIUKATOB

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=AnBUBNnA
f) An(B\A)=C m)AAB=AAB=A~BUAUB
9) AV(B\A)=AUB N AUANRB=AAA~B=BAANB

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

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

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

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

s) AABNhnC=(A\B)U(A\C)=AnBnCAA

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

u ANBAA)ABNCAC)=(AnBABNC)A(AAC)

20. BersicauTe, Kakue U3 CIeAYIONINX PABEHCTB CIPaBEITUBEI 1is1 TI00BIX MHOXKECTB A, B, C, D:
a) (AnB)A(CNnD)=(AAC)n(BAD)
b) AUB)A(CUD)=(AAC)uU(BAD)
c) (A\B)AC=(AAC)\(BACO)
d) (AABNC)A(BNCA(AAB))=B
e) AAB=(AAC)A(BACQC)
f) (AABNC)A(BACAANBAC=A~BAC
9) (AAB\(ANB))uU(AAC\ANC))=AnBAC
h) (AABAANB)A(CAC)= A
i) AA AnBAC=(A ABAC) A (BACAANBANC)
i) AUBNC=(AABANC)AANBANC
k) An(BAU)n(CAU)=(A\B) (A\C)
) AARBACUAnC NnB=ANBACAA~C NB
m) AnBACAA=((AAB)\ANB)U (AC)
nf (AnNBNCAANB)A(AAC)=(AnB NnC)AC
0) (A\B)\C= (An BNCAA)AA
p) AUBNC=(AnB~NC AANBAC)AANBANC

9 ANCUBAC=ANBANCABNC

N (AAB)A(CAU)=(AAB)AC

s) (ANCAB)A(BA(ANCACQ))=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 nBACAANBAC)AANBAC

21. U3BectHO, uTo AC B = C, A #0,C #0. SIBnsercs 11 MHOXKECTBO MyCThIM?
a) Cn(BW);
b) Au(B\C)

22. Yupoctute Beipaxenue, ecaun C=U, D=
a) (AuB) N (CuD);



b) ANBNCUBANCAD;

23. Yupocrure Beipakenue, ecniu Ac Bu Cc D
a) AN BNCN D
b) AANBNCN D

24. Pemuth ypaBHEHUE, HANTH HEOOXOAUMEBIE U JIOCTATOYHBIC YCIOBUS, IPU KOTOPHIX YPABHCHHE
HMMEET PELLIECHUE.

1) ANB\X)AANB=(AUB)NX 14) (AUX)AB=A\B
2) AABn X=X 15)ANBNXAANB =(AUB)\ X
3) (AuUBNX)AB=U 16) (ANXUB)AA=U
4) ANnXAB=A\B 17Y)BAANX=BUA
5) AABn X=AUB 18)ANBNX=ANXAB
6) AUX=BUANX 199 BN XAA=BNX\A
7) BAX\A=BnXAA 200AU X=(X\A)UB
8) (AAX)AX=ANB 21) BN XAA=A\X

9) BU X=(X\B)UA 22)BAX=(X\B)UA
10) (A\X) UB=BA X 23) AUBNX=AAX
11) AnX AB=B\X 24) BUX)AA=BNX
12) BN X=AA(BUX) 25)AABN X=AUX
13) AAX=BnX\A 26)BUANX=BAX

25. Pemuth cuctemy ypaBHeHui. HaiiTu HeoOXoIuMbIe U JOCTATOYHBIE YCIOBHUS, IPU KOTOPBIX
CUCTEMA UMEET pEeLICHHE.

ANX = C AnX = B
1){ BNX=C mﬁ BNX = C
BNXUANX=A CnX = AUB  _
D{A”§=E 11 {AnXUBnX=C
BnX=C BNXUANX=C
(AUuX)N(BUX)=CUX AUXUB=A
3) % 12) {B XNA=C
BNXUC=ANX AR B AN
AL){A\X:X\B 13) {AnX=CUX
ARXZE L T TR
5) {n % BNXUCNX=ANC
BAX=C AAX=C
6)FUXUB=E 15) {BA§=A
BNANA= A\X = X\C
7){Bux=Anx 16) _
AnX=CuUX AVX=D
= 17 A=B
8){Arw><ucr1§ B ) {BA§=C
BnXucCnX=A 18) {AUX:BnX
%{EA§fE BNX=CUX
AAX=B 19){An3<=CUX
CNX=BAX

26. ITycts M2, M3, Ms 0003Ha4aroT MOJAMHOXeCcTBa yHHBEpcyMa N, cOCTOSINE COOTBETCTBEHHO
H3 BCEX yHcel, KpaTHbIX 2, 3, 5. C momouibpio onepanuii Haj MHOXKECTBAaMH BBIPA3UTh yepes
HUX MHOKECTBA BCEX YUCEN:

a) B3aUMHO MPOCTHIX ¢ 30



b) nenmsmmxcst va 10. HO He aensAIMXCS HA 3

27. Ilyctb R — otHomienue Ha MHOXecTBe {1, 2, 3, 4}, onpexnensemoe yciaoBueM: U R v Ttorma u
TOJIBKO TOT/a, Korjaa U + 2V — HedeTHoe uucio. [IpeacraBpre R KaxabM u3 cioco0oB:
a) Kak MHOXKECTBO YIOPSIOYCHHBIX Hap
b) B rpaduueckoit hopme
C) B BHJIC MaTPHIIBL

28. OnpenenuTe, Kakkue M3 CIACAYIOIIUX OTHOIIEHHH Ha MHOMKECTBE JIIOJACH pedIIeKCHBHBI,
CUMMCTPUYHBI WJIN TPAH3UTUBHBI:
a) «...cTaplle WIH MJIaJIle, 4eM...»
b) «...He BBIIE, YeM...».

29. Onpenenute, Kakue U3 MPUBEACHHBIX HUXKE OTHOIICHUN HA Z SIBISIOTCS pedICKCHBHBIMU,
CUMMETPHYHBIMH, & KAKUE TPAaH3UTHBHBIMH?
a) «X+y— 4eTHOE YHUCIIO»
b) «xy — HeueTHOE YHCITON

30. Kakumu cBoiicTBaMH XapaKTepU3YIOTCS CIIEeAyIOIre oTHOeHus Ha A= {1, 2, 3, ..., 9}?
a) Ri={(a.b)|a-b—ugernoe}
b) R>={{a, b)|a+b—yernoe}
¢) Rs={(a, b)|a— memurens (a+b),a=1}.

31. Kakumu cBoiicTBaMu 06J'Ia,[[aIOT CJICAYIOIINC OTHOIICHUA HAa MHOKCCTBC HATYPaAJIbHBIX yucen?
a) R2={(m, n)|m menurcs va m}: d) Re={(m, n)| m<n+ 1}
b) R3™ {(m, n)|m-n nenurcs Ha 2} e) Rz={(m,n)|m<n+2}.
c) Rs={(m,n)|m-n=2}

32. Onpenenure, KAKUMU CBOMCTBAMH 00JIQ/IAfOT CJICAYIONTUE OTHOMICHUST HA MHOKeCcTBEe N
a) aRb < B aecTh nudpa, KOTOpast MOBTOPSAETCS B b
b) aRb < kaxnas nudpa B a umeercs B b

33. Onpenenute, KAKUMU CBOWCTBaMHU 00J1a/1al0T CIEIYIOIINE OTHOIIIEHHs Ha MHOXecTBe {1, 2, 3,
4,5}
a) Ri={(a, b) | |a-b|=1}
b) R2={(a, b) | 0O<a-b<3}
c) Rz={(a, b) | atb - yetHOE yHCIO}
d) Rs={(a, b) | a>b?}
e) Rs={(a, b) | HO/I(a, b)=1}
[IpencraBwTe rpaduuecku otHomeHus: R1 N Rz, R1 U Ry, R R, o Rs, R4oRy, Rs\ R?

34. JlokazaTh, 4TO CJEIYIOIIME OTHOIIEHUS SIBISIOTCS SKBHUBAJICHTHOCTSAMH. HalTu Kiaccel
SKBHBAJICHTHOCTH W HWHJEKC pa30WCHMs. YCTaHOBUTH B3aUMHO OJHO3HAYHOE COOTBETCTBHUE
MEXTy (PaKTOP-MHOKECTBOM U YKa3aHHBIM MHOXECTBOM.

a) R2={(X,y)|x VY eR, x*=y?}, R\R,=R*, R*=[0, «)
b) R:3={(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].

35. [lycte A - MHOXECTBO BCeX MPSIMBIX Ha IUIOCKOCTH. SIBISIFOTCS JIM DKBHBAICHTHOCTSIMH
CJIEAYIOUIME OTHOILEHUS:
d) OTHOIICHHUE MAPAIIICIBHOCTH BYX MPSIMBIX;
b) oTHOIIEHHE MepreHANKYIIPHOCTH ABYX HPSMBIX?



36. BersicHuTe, Kakue U3 CIEIyIONUX MEPEeUncIeHHbIX OTHOIIeHH Ha MHOXkecTBe {0, 1, ..., 9}
ABJIAKOTCA OTHOILICHUAMU DKBUBAJICHTHOCTHU. HaﬁHHTe KJIaCChI DKBUBAJICHTHOCTH.
a) R2={(a, b) | a® =b? (mod 10)}
b) Rs={(a, b) |a*b =0 (mod 2)}
¢) Rs={(a, b)|]22-2° |< 16}

37. Onpenenure, Kakue W3 CICAYIOMMUX OTHOUICHWH Ha 77 SBISIOTCS OTHOLICHUSIMH
SKBHUBaJICHTHOCTHU. HalimuTe Kaacchl SKBUBAJICHTHOCTH.
a) (x1, y1) R (X2, y2) <> X1 = Xo unm Y1 = Y2
b) (x1,y1) R (X2, y2) & X1 +y1=X2 + Y2
C) (x1,y1) R (X2, y2) > X1 +Yy2=X2 + Y1

38. Kakue w3 OTHOHJCHI/Ifl, NpCACTABJICHHBIX AUarpaMMamMu, SABJIAIOTCA  OTHOLICHUAMH
SKBUBAJICHTHOCTH ?

g . ¥

8.

39. Onpenenute, KakMMH CBOWCTBaMH OONAJAarOT CIEAYIOIIME OTHOIIEHUS Ha MHOXECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaiiTu Tpan3utuBHOE 3ambikaHue R+.
a) aRb < 3a<5b
b) aRb < |a-2b|<5

40. Ecii OTHOIIICHUE SIBJISCTCS OTHOIICHHEM JKBHBAICHTHOCTH, TO HAWTH HWHJACKC pa3OHEHUs
MHOKecTBa Z2
a) (X1,Y1)R(X2,y2) <>pa3HOCTh MaKCUMAJIBHOM IIU(PHI X1 1 MUHUMATIBHOU IIU(PHI Y1 paBHA
Pa3HOCTH MaKCHMAIIbHOM [IU(PBI X2 1 MUHUMAIBHOU HUPPHI Y2
b) (X1,y1)R(X2,y2) < npomusBencHHE MUHHUMATBHOW IU(PBI X1 ¥ MaKCUMAIbHOU IHAPHI Y1
paBHA Pa3HOCTH HU(PPHI MUHUMAIBHOW X2 U MAKCUMAJIbHOU HU(PHI Y2



41.

42.

Ha muoxectBe N\{1} BBeneHo oTHOmeHue S = {(m, n) | M genurcs Ha n}. Jloka3ars, 4to S-
OTHOUIEHUE YaCTHYHOTO, HO HE JINHEWHOTO TOPsKa.

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

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

[Tokazats, uto R - OTHOILLIEHHE YACTUYHOTO, HO HE JIUHEUHOTO MOPSIAKA.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

OrmnpenenuTh KaKUMU cBoiicTBaMu 0bnanartT orobpaxenus f, g: R—>R. Haiitu ux kommosummun
f o g, g o fuomnpenenurs UX cBOWCTBA.

- ||\l x#0; o :A1n|_\‘|. x=0:

B) f(\): g(__\):.
|1 x=0;
D f(x)= ._| \'3. x=1; |\| AL
‘» X, x84l

CKOJIBKO pa3IMYHBIX JAECITU3HAYHBIX YMCENT MOXKHO HAMCaTh, UCTIONb3ys 1udpst 0, 1, 2, 3, 47
CKoJbKMMHU crIOCOOaMK MO>KHO BbIOpaTh TP Pa3IUYHbIX KPACKU U3 UMEIOLIUXCS CeMU?

Bo B3Boze 3 cepkanra u 36 commar. CKOJIBKO CYIIECTBYET CIIOCOOOB BBIJICIICHHUS OIHOTO
CeprKaHTa M TPEX COJIIAT IS NaTpyIUPOBAHMUS?

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

Kpokomun umeer 68 3y6oB. JIoka3aTs, uto cpenn 16 KpokommmoB MOTyT OKa3aThCs JBa C
OJIHUM U TeM e HabopoMm 3y00B.

CxonpkuMHu criocobamMu 13 Tpynnsl B 20 4eloBeK MOXKHO COPMUPOBATH TPU KOAIHUIIUU 110 4
YeJIOBEKa U OJIHY KOATHUIUIO U3 8 YeIOBEK?

CKOJIBKUMH CITOCO0aMH MOXKHO Pa3AeNIUTh KOJIOAY M3 36 KapT MOoTmoJiaM Tak, YTOObI B KaXK10H
navke ObLIO 1Mo /Ba Ty3a?

CKOJBKMMH CcITI0COOaMU KOJIOy M3 36 KapT MOXKHO pa3/IeIuTh Ha TPU paBHBIE YACTH TaK, YTOOBI
B KaXKJ0W OBLJIO POBHO TPHU KapThl OJJHOM MAaCTH «KPECTU»?

CxonpkuMHu crioco0aMu KoJioty u3 36 KapT MOKHO pa3feNiuTh Ha YEThIpe PaBHbIE YACTH TaK,
4yTOOBI KaXKAas cofiepkKala 1o OJHOMY Ty3Y; IO OJHOMY Ty3Y U OHOMY KOPOJI0?

CKOJIBKO CJIOB JUTMHBI N B  —OyYKBEHHOM asihaBUTE, B KOTOPHIX JIFOOBIE JIBE COCEAHNE OYKBBI
pa3InyHbI?

Kaknm anciom crmoco60B MOKHO Ha ITaXMAaTHOU JOCKE MTOMECTUTh YEPHOTO U OEIIOTO KOPOoJIei
TaK, YTOOBI OHM HE aTaKOBaJU APYT Apyra?
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CKOJIBKUMH CIIOCO0aMU MOYKHO PacCTaBUTh BOCEMb JIaJiei Ha OOBIYHOM IIIaXMaTHOM JTIOCKE TaK,
4TOObI OHM HE YIpOXKaJId APYT JIPYTy, T.€. YTOOBI HUKAKHE J[BE U3 HUX HE CTOSUTM Ha OJHOU
BEPTUKAIIA WU TOPU3OHTAIIH?

CKOJIBKO MMEETCSI BAPHAHTOB BBIOOPA TPEX MPHU3EPOB CPEIU N yUACTHUKOB KOHKYpCa
a) C yKa3aHHEM 3aHUMAaeMBIX HMH MECT?
b) 6e3 ykazanus mect?

N3  komoawl, conmepxkamier 52 kaptel, BeIHYJIM 10 kapT. CKOJIBKUMH CIIOCOOAMH
3TO MOKHO cJienaTh? B CKOJIBKUX Cyyasx Cpeiy ITUX KapT OKAKETCS:

a) XOTs OBl OJIUH TY3;

b) poBHO onuH TY3;

C) POBHO YETHIPE TY3a;

d) He MeHee IBYX Ty30B.

ABTOMOOMJIBHBIC HOMEpA JaHHOTO peruoHa coctosaT u3 tpex nudp (Bcero 10 mudp) u tpex
oyks andasura {A, B, C,D, E, 4, K, M, O, P, T, X, Y}. CkoipK0 aBTOMOOHIIEH MOXET OBITH
3aHYMEPOBAHO PA3IMYHBIMU HOMEPAMHU?

Hano mocnate 15 mucem. CkonbKMMHU cIOcOOaMH 3TO MOKHO CI€NaTh, €CJIU ST JOCTaBKHU
umeeTtcs 4 kypbepa?

CKOJIBKMMH CITOCO0aMH MOIKHO KYIIUTb 10 MMO3APaBUTCIIbHBIX OTKPBITOK, C€CJIIM B IIPOJAKC
HMCIOTCA OTKPBITKU CCMU BI/IZIOB?

CKOJIBKO pa3IMUYHbIX [IEPECTAHOBOK 00pa3yeTcst U3 CIICAYIONINX CIOB:
a) 3¢Opa; 0) bapabaH; B) Bogopo; r) abpakamgadbpa?

CkonpkuMu criocobaMut 15 pa3innyHbIX MOHET MOXKHO PA3JIOKUTh MO ABYM (TpeM) pa3iHuIHBIM
KapMaHaM TakK, YTOOBI HM OJIMH M3 KapMaHOB HE OKa3ajcs MyCThIM?

CKOJILKHMH CIIOCO0aMH MOXHO pazieiuTh 10 pa3iIuvHBIX MOJApPKOB CPEIU IATH JIeTEH Tak,
9TOOBI y KKIOTO OBLIT XOTSI ObI OJTUH MOJApOK?

Cxonbkumu criocobamu 10 0IMHAKOBBIX MOHET MOYKHO Pa3JIOKHTH 10 ABYM (TpeM) KapMaHaMm
TaK, YTOOBI HA OJJMH U3 KaPMaHOB HE OBLI IIyCTHIM ?

CxonpkuMu criocobamu 15 pa3HbIX KOHPET MOXKHO Pa3leliuTh CPeu TPEeX MalbUUKOB TakK,
4TOOBI y KaX/10r0 ObL1a XOTs OBl 071Ha KOH(peTa?

AndaBut 4 cocTOUT U3 IBYX CUMBOJIOB. CKOJIBKO CYIIECTBYET Pa3IMUHbIX CJIOB andasura 4,
JUTMHBI KOTOPBIX HE MPEBOCXOMAT 57

CKOJBKMMH crioco0amMy KOJOAY U3 52 KapT MOYKHO MPOHM3BOJIFHO Pa30MTh HA YEThIPE YacTH
TakK, YTOOBI B K&XKJAOH YaCTH COAEepKaJCs OAUH Ty3?

CkosbKkuMH criocobamu 13 52 KapT MOYKHO MPOHU3BOJIEHO BBIHYTH / KapT TakK, YTOOBI CPeId HUX
ObLTH KapThl ABYX (Tpex) MacTei?

CKOJIbKHMH CTIOCO0aMU MOYKHO COCTAaBUTh Pa3InIHbIC HA0OPHI U3 12 IpeIMeTOB, CoIepIKaIime
¢iomacTepsl, KapaHJaly U PydKu?
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CxonpkuMu crioco6amu Bce 10 paznudHbIX Ba3 MOXKHO paccTaBUTh Ha 7 cTojax? CKOJMBKUMU
cnoco6amu 10 paznuuHbIX Ba3 O OJJHON MOKHO paccTaBuTh Ha 10 cromax?

Ckobko ci1oB AnuHbl 20 B aHIIHHACKOM asidaBuTe (Bcero 26 OyKB) MOKHO COCTaBUTh, €CITH 3
OyKBbI TOBTOPSIFOTCA 110 2 pa3a, 1 OykBa moBTopsieTcs 3 pas3a, a OCTalbHble OyKBbI PA3JIMNYHBIE.

CKOJIBKO cTIOCOOOB pa3aarh 35 MOpyYECHH cpeu 6 KypbepoB, TaK YTOOBI:
d) kaxkaplil Moy4yri XOTs Obl OHO MOPYYCHUE
€) KaXKIbIi MOJYYHJI IPOU3BOIBHOE YHCIIO OPYUCHUIH

KaxoBa BEPOATHOCTD yraaaTtb II€CTb HOMEPOB U3 TPUALATH ICCTH B UT'PE ((CHOpTJ'IOTO»?

CKoJIbKO pa3 B JCCATHYHOW 3alMCH BCEX HATypalbHBIX 4YHces, MeHbimux 107,
BcTpeuaetcs mudpa 9? Hudpa 07

Cxkonpko pnenurteneil y uyucina 2048? 23107 2880? CkoybkO JAenUTENEH HMEET YHUCIO
P ..psS, T pu,.., Ps —pasIMUHBIE IPOCTHIE YHCA, K1,...,Ks — I1e/Ible HeOTpHUIIaTeNbHbIE?

CKOIBKO MaTpui ¢ M CTpOKaMHU U N CTOJ'I6I_I3MI/I MOKHO COCTaBUTH M3 31eMeHTOB O m 1 ?

CKOJIBKO MMEETCS MATU3HAYHBIX JACCATUYHBIX YHCEN, Y KOTOPBIX
a) Bce U(PBI pa3IUYHBI,
b) ectb omuHaKoBBIE HUPHI;
C) Bce nuGpsI pa3IUYHbI, IPHYEM MOCTEAHss - He 0;
d) Bce uMOpHI pa3IUUHBL, IPHYEM TIepBas - He 9, a moceanss - He 0;
€) JBe HePBBIX HU(PHI PA3IMYHBL, @ JBE MOCIECAHUX —OMHAKOBHI,
f) cymma udp yerna ?

KakuM 4YuCcIioM CHOCOOOB MOXHO Pa3MECTHTh N Pa3IHYHBIX MPEAMETOB MO K pa3indHbIM
smukamM? CKOJBKO TaKUX Pa3MEILEHUM, €CIIM B KXKIBIH AIUK YKIAAbIBACTCS HE O0JIee OJJHOTO
npeamera?

Ha miockocTu pacrnonoxeHsl N TOYEK, HUKAKUE TPU U3 KOTOPBIX HE JIEKAT HA OJHOM IPSMOU.
CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB C BEPIIMHAMHU B IAaHHBIX TOYKAX?

Ha oxnoli U3 nByX mapamienbHbIX OpsIMbIX 3a(UKCHPOBAHO N TOYEK, a HAa APYroi - M TOYEK.
CKOJIBKO UMEETCs TPEYTOJIbHUKOB (YETHIPEXYTOJIbHUKOB) C BEPLUIMHAMU B JaHHBIX TOUKaX?

Nmeetcss komoma w3 4N  kapT deThlpeX MacTedl, Mo N KapT KaxAOW MacTu,
3aHyMepoBaHHbIX uuciaamu 1,2,..,n. Kakum dmciom crmocoOOB MOKHO BEIOpaTh IISITh
KapT TaK, YTOOBI CPEeIM HUX OKA3aIHCh:

a) MATh KapT OJHON MACTH C MOCJIeI0BATEIbHBIMA HOMEPAMHU;

b) deTsIpe KapThI C OIMHAKOBBIMU HOMEPAMH;

C) Tp® KapThl C OJTHUM HOMEPOM U JIBE KapThl C APYTHM;

d) maTe KapT OJHOM MacTH;

€) MATh KapT C MOCJe0BaTEIbHBIMH HOMEPAMH;

f) Tpu KapTHI C OIMHAKOBBIMU HOMEPAMH;

g) JBe KapThl C OAMHAKOBBIMHU, OCTAJIbHBIE C PA3HBIMH HOMEPAMH.

Kakxum gumcioM crroco00B MOKHO pacnpeacinTb N OOWHAKOBBEIX MOHET MCKIOY k JMmnaMm Tak,
YTO KaXKIbIi MMOJTydaeT
a) He OoJyiee OJHON MOHETHI;
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b) e menee omHO# MOHETHI?

CKOJBKO quaroHajiei y BbITYKIOro N -yrojibHUKa? HallauTe 4nuciio TOUeK nepeceyeHus 3TUX
JMaroHasneil (He cuuTasi BEpIIMH), €CJIM U3BECTHO, YTO B KAXKIOU U3 ITUX TOUYEK MEPECEKAIOTCS
TOJIBKO JBE IUAarOHaImn?

CKOJIBKUMH CITIOCOOaMH MOYKHO BBIOpaTh 6 KapT M3 KOJOJbI, COAeprKamield 52 KapThl, TakK,
4TOOBI CpeIy HUX OBLIN KapThl KaX10i MacTu?

Kakum 4gnciiom cnoco00B MOXKHO COCTaBUTh 6yKeT M3 N OBETOB TPEX BHUIOB, €CJIN BCC LIBCTHI
OJHOI'o BuJa OAMHAKOBbBI U HMECTCs HeOl"paHI/ILIeHHHﬁ 3ar1ac IBETOB KaXXJ0I'o lema?

CKOJIBKO MMeeTCs TSITU3HAYHBIX JECATHYHBIX YHCEIN, Y KOTOPBIX HU(PHI UAYT CIeBa HAIIPABO
B HeyObIBatoIIeM Mopsjike?

Kakum 4rciom crioco00B MOKHO pacipeesinTh N OAMHAKOBBIX MOHET Mexy K nuiamu?

Kaxum grciom crioco60B MOXKHO pa3MECTUTh 7 CTYJIEHTOB B TPEX KOMHATaX OOLLEKUTHSL, €CIIU
a) B OIHOI KOMHATE UMEETCS OJHO, B JIPYTOi - /IBa, B TPEThEH - YEeThIPE CBOOOIHBIX MECTA;
b) B omHOIT KOMHATE UMEETCS JIBa, B IPYTOM - TPH, B TPEThEHl - UeThIpe CBOOOIHBIX MecTa ?

CKOJIBKHMH CITOCOOAMH MOXHO pa3MecTUTh 20 KHUT Ha OJHOH TOJKE TaK, YTOOBI MEXIY
KHUTOH A u KHHUTo# B pacmonaramocsk He MeHee 2-X U He 0osiee 4-X KHUT?

CKOJBKMMH cIOCOOAMH MOXKHO pa3MECTUTh 25 KHUI Ha OJHOM IOJIKE Tak, YTOObI MEXIY
KHUroi A u KkHuroi B pacrnonaranocs He MeHee 3-X KHUT U He OoJiee 5-X KHUr?

Nmeetcs 28 xuur aBropa A, 18 kuur aBTopa b, 25 xuur astopa C, 9 kuur aBtopa /. Ckonabko
BapHUaHTOB BbIOPATH:

a) 2 KHUTHW OJIHOTO aBTOpa

b) 5 kHUT IBYX aBTOpPOB

Paznoxuts no ¢popmyine 6uaoma HetoToHa nnu 06001meHHOMY OMHOMUHATIBHOMY MTPABUITY .

¢) (L+cosx)’ f) (1-cosx)?
d) (x+x2) 9 (1-x)?
) (1-x)72 h (& 1)°

Jokazats, 9to NCra™t amGCy™.

Jano mHOXkecTBO U M3 N 3IIEMEHTOB W B HEM MOAMHOXecTBa A m3 k snementoB u B us3 |
aneMeHTOB, npudyeM | A U B |= m. Haiiti yncino moamHoxectB X < U, yIOBIETBOPSIOMINX
YCIIOBHIO:

a) XcA XcB;

b) AnBc XcA;

Jano mHOkecTBO U M3 N 3IEMEHTOB M B HEM IMOAMHOKECTBO A u3 K amemeHnToB. OnpeaennTe
qrcio moAMHOXkecTB B < U , yI0BIETBOPAIONINX YCIOBHIO:

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

96.

Kakum umciiom crroco6oB MoxxkHO Kn Pa3JIMYHBIX MPEAMETOB PA3JIOKUTh MO N OJMHAKOBBIM
(Hepa3J’II/ILII/IMBIM) SAIIMUKaM Tak, YTOOBI B KaXXJI0M AIMHUKE 0Ka3aJIOCh POBHO k HpeI[MCTOB?



97.Ha omHoii w3 kadeap yHHBEpcHTeTa pabOTAIOT TPUHAANATH YEJIOBEK, MPUYEM
KOKIBIA W3 HUX 3HACT XOTS Obl OJWH WHOCTPAHHBIA s3bIK. JlecsTh 4YeNOBEK 3HAIOT
aHTJIMACKUN, CceMepo — HEeMEIKWi, Mmecrepo — ¢padmy3ckuid. [laTepo  3HaOT
AQHIJIMICKUHA M HEMEIKWH, 4YeTBepO — AaHIVIMHCKUU | (paHIly3cKuil, Tpoe — HEMEIKHM
1 (paHITy3CKHil.
a) CKOJIbKO YEJIOBEK 3HAIOT BCE TPH SI3bIKA?
b) CkoJbKO YeIOBEK 3HAIOT POBHO JIBA S3bIKA?
€) CKOJBKO YEJIOBEK 3HAIOT TOJIBKO aHTIIMHCKHM S3BIK?

98. CkobpKO MMeeTcsl HaTypallbHbIX uncel, He npeBocxoasamux 1000, koTopeie
a) JenmATcs Ha 3 Wid Ha 5;
b) He memsrcs HU Ha omHO M3 umcen 2, 3, 5?

99. U3 100 ompomeHHbIX cTy1eHTOB 50 MporpaMMHpPYIOT Ha adropuTMHYECKoM si3bike Cut+, 53 -
Ha [lackane, 42 - Ha beiicuke, 15 cTyieHToB MOTYT IporpaMmmupoBath Ha Cu++ u Ha belicuke,
20 crynmentoB - Ha Ilackame u belicuke, 25 - Ha Cut+ u Ilackane, a 5 cryneHTOB
MPOrPaMMHUPYIOT Ha BCEX TPEX SA3bIKAX.
a) CKOJIbKO CTYJCHTOB HE MOTYT IPOrpaMMHpPOBATh HHU HA OJHOM W3 MEPEUYMCICHHBIX

SI3bIKOB?

b) Cxonbko CTyIEHTOB MPOrPaMMHPYIOT XOTsI ObI HA OJTHOM M3 MEPEUYNCIICHHBIX SI3bIKOB?
€) CKOJIbKO CTYAEHTOB MPOrPaMMHUPYIOT TOJIbKO Ha [Tackaie?
d) CkoubKo CTYICHTOB HE TIporpaMMupytoT HU Ha Cut++, Hu Ha [Tackane?

100. Tano wmHoxkectBO U w3 n  osmemenTtoB. Kakum uymcimom  cmocoOoB B HEM
MOXXHO BbIOpaTh Tpu mnoaMHokectBa A, B, C Tak, 4TOOBI BBHINOJHSJIUCH 3aJIaHHBIC
YCIIOBUS:

a) n=7,|(AnB)\C|=4, |C (AU B)=1;
b) n=6,|(A\B)uUC|=4,|]An BN C[=1;
c) n=8,|AuBuCl=4, |AnB-1.

101. PaccmarpuBaroTcs ciioBa B andasuTte {ai, az,..., ag}. Yepes Ni 0003HaUaETCsT YUCITO BXOKACHUI
OyKBBI @i B C110BO. TpeOyeTcst MOACYMTATh YUCIIO CIIOB JJIMHBI N, yIOBICTBOPSIOIINX JTaHHBIM
YCIIOBUSIM:

a) g=4,n =8, n2=n1+2;
b) g=3, n =9, ni+nz<ns;
€) g=3,n =9, 2n;<nz+nz;

102. CxonpKuMH cIIOCOOaMU MOXHO MepeCTaBUTh OyKBBI CIIOBA:
a) «IepUMeTpy», YTOOBI «e» IIIJIa HETIOCPESICTBEHHO TOCIIE «P;
b) «moroBopkay, 4TOOBI COTTIACHBIC LK B alI(haBUTHOM TIOPSIKE;
C) «mpodeccopy, 9ToObI HE MEHSJICS MOPAIOK TIIACHBIX OYKB;
d) «xoppekTop», 9TOOBI TPH OYKBBI «p» HE IILTH MOPSI.

103. ITocTpouTs TaOIUYHOE MpeICTaBIeHHE (DYHKIHIA
Q) (x-yA2)®@x=y)VE->xA ¢ (x=y-zVx)= (>0D)AZ- (xl2)Ay)
2) d) (@=>xVHA(x@2)IT=7)
b) x=yAz® (x—->y)!H-x|2)

104. OmpenenuTh TOXAECTBEHHbI JU (opMynsl A u B myTem cpaBHeHUS UX TaOIUYHBIX
MpECTaBICHUI

a) A= (xNy = 2z) V(x{y)l2), B=(x->yA\)®x=y)V({ — xAz)



b) A=Xly) - (y12) » (x®z)), B=xAyAz)®(X - z)
0) A=xlyAx=2) |x®FNz2), B=XAyAVX>z

105. TlpumeHnsis paBHOCHIIbHBIE TTPEOOpa30BaHusl, MPUBECTU K Oosiee mpocToit popme
a) (xDyly-x ) (G-=X)AZ~> (xl2)Ay
b) x—=yAz® (x=y)) d x>yA2)D@Ex=y)Vz

106. TTo f(x1, x2)=(1011) u g(X1, X2)=(0111) moctpouts ¢hyHKIHIO h
C) h(Xl, X2): g(Xz, f(Xz, X1)) e) h(Xl, X2, X3): f(Xz, g(Xa, Xl))E g(Xl, g(Xz, X3))
d) h(xa, x2)=f (f(x2, g(x1, X2)), f(x2, X1)) ) h(x, X2, x3)= g(f(f(x2, X1), g(X3, X1)), f(X2, X3))

107. IlepeuncnuTh Bce CYLIECTBEHHBbIC M (DUKTHBHBIE NMEPEMEHHbIC y CIEIYIOMUX (DYyHKIHA,
3alaHHBIX BEKTOPHO:
a) 00111100 b) 1100110000110011
c) 1011010110110101

108. IIpumMeHsis paBHOCHIIbHBIE TIPEOOPA30BaHUs, ITOKA3aTh, YTO X1 — (UKTHBHAS TIEpEeMEHHAs
) ((x1®X2)— X3) A X3 = X, b) ((XavxenXs ) = (X7 = X7 A x3))A(XadXa)
C) ((XavXovxsz ) = (X1AX2| X3)) D(X2—> X1) A X3

109. Jokazars, uto eciu y ¢pyuknuu f(X1, X2, ..., Xn) (N>1) uMeroTcss QUKTUBHBIE IEPEMEHHEBIE, TO
OHa MpUHHUMAET 3HaYeHue | Ha YE€THOM uucie HabopoB. BepHo nu oOpaTHOE yTBEpKACHHUE?

110. Beisicautb nipu kakux N(N>2) dyukuus (X1, X2, ..., Xn) 3aBHCUT CYLIECTBEHHO OT BCEX CBOMX
HePEMEHHbBIX
a) ((X1v...v Xn) >(X1 A X2 A...AXR)) (X1 @ X2 ®...® Xn @ 1)
b) (X1x2) @ (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. Vcions3ys NpUHIKN ABOMCTBEHHOCTH, MMOCTPOUTH U YIIPOCTUTH (HOPMYITY, pPeaTu3yIoNIyIo
(GYHKLHIO, IBONCTBEHHYIO K (DYHKIIUH:

a) (xW(IoYWVAZ) Vx| v z) O (xaalxen Xsv 0) = (XAl v X{AX2)) V XA X3
b) (x4y) ® ((x |y) ¥ (x =yAz)) d) (b2) @ ((xvy)=(x | (yv2)))
112. TTonyunts CKH® u CIH® ¢yHkuuu:
a) (Xlz x_z) % (X1/\X3 S (Xz - X3)) C) (x_lv X, Vv x_3) AN (X1/\X2VX3)
b) (xiAX2 @ X3) A (X1AX3 —> X2) d) (X1 = X2) @ (X1| X2AX3)

e) (xiAX2 > X3) A (X1—>X3—>X2)
f) 1010000100111010

113. Pa3nmoxuTh 10 TIEPEMEHHOH Y U TIOJTYYUTh GOPMYITy, HE COJIEPIKAIIYI0 KOHCTAHT

) (xWV(¥rZ)= (X |y|Z) C) (X®yAz)=(xXAy—>Z)A(x >Y)
b) (x=yAz) ® ((x|y) ¥ (& > yAz)) d) (x->2) @ ((xvy)=(x | (y—>2)))
114. Kakwue u3 cnenyromux GyHKIIANA CaMOIBONCTBEHHBIE?
a) (X—>Y) > XAz c) xx) vy
b) XAy @ XAZ @ yAz d) (0001001001100111)

115. octpouts monuHoM KerankuHa Juist QyHKINU:
a) (01100100) d) X1 (X2 9>x3AX3)
b) (0001001001100111) &) X1 (X2=xX3d X5)



¢) (1011100011100011) ) (1®x2)—> Xa) | X3 > %5
9) E®X; v (x2A X5 > x4)) ¥ XAXa)

116. Boisicautpb npu kakux N(n>2) dyukuus f(X1, X2, ..., Xn) COXpaHAET KOHCTAHTHI:
@D v, )
a) 1Si<j<n
b) 1®(X1—>X2) A(X2—>X3) A...A(Xn—>X1)
¢) (B (xi = (xiy1 = Xiy2))

117. 3amenuTh mpouepku B BekTope cuMBoidamMu O mium 1 Tak. 9TOOBI MONYYMIICS BEKTOP
CaMOJBONCTBEHHOH (PyHKITUH:
a) (11--00--01--10--)
b) (00---101-1---0--)

118. Kakue u3 cnenyronmx GyHKIUNA MOHOTOHHbIE?
a) (0011100011100011)
b) XAy @ YAZ @ XAZD X
€) (x1 = X2) ®x1A X3

119. 3amenuts npouepku B BekTope cumBoiaMu O wmiam 1 Tak. 4TOOBI HOJTYYMIICS BEKTOP
MOHOTOHHOH (PYHKIIWU:
2) (-10-) ¢) (0------ 1)
b) (----- 00-) d) (-00----- 1)

120. 3amenuTs pouepku B BekTOpe cuMBoIaMu O win 1 Tak. 94To0bI MOTYYHIICS BEKTOP (DyHKIHH
f e MNS

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

b) XiAXoA.. . AXn—>(X1DX2D. .. DXn)

122. Kakwue u3 cneayrommx QyHKIUN THHEHHBIC?

a) (1101) d) (0110100101101001)
b) (10010110) e) (0111101111111100)
c) (11000011) f) (1010 010110011100)
123. 3amMeHUTH IPOYEPKH B BEKTOpE CMBOIaMu 0 Witk 1 Tak. YTOOBI OJTYYHIICS BEKTOP JIMHEHHOM
byHKIUY:
a) (0-11) d) (11-0---1)
b) (-001--1-) e) (--10----0--1-110)
c) (1-101---) Hh Q---------- 0-110)
124. Haiiti yucno dynkmwmii f(X1, X2, ..., Xn) (N>0), npuHaAIeKAIIUX MHOKECTBY

a) ((Tow S)\L) U (M\ (Tu L))
b) (Touw TiL S)\(L\M)

125. Haiiti QpyHKIINIO TPUHAUISKANTYIO MHOKECTBY
a) (SNAL\(Tou Ty b) (TonS)\(L N M)



¢) (Ton TO(LUS)

126. BoisicHUTh MOJHA 1M cucTeMa (DYHKIMM, 3aJaHHBIX BEKTOpaMU CBOUX 3HaueHui. U ecnmu
MOJIHA BBIPA3UTh V, A, —
a) {(0111), (01011010), (01111111)},
b) {(0111), (10010110)};
c) {(0101), (11101000), (01101001)};
d) {(11), (0111), (00110111)},
e) {(10), (00110111)}.

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

128. HaiitTu MaTpuily CMEXHOCTH, UHIUJCHTHOCTH U CITUCKU CMEXHOCTH 715l TpadoB:

c)

d) €) f)

aN
("
\\N

129. Bepmmmaa crenenn (O HaspiBaeTcs u3oimpoBaHHOW. Ompenenure uwmcno rpadgos ¢ N
BEpILIMHAMH, B KOTOPBIX
b) Her u30MMPOBaHHBIX BEPIIMH (IPUMEHUTE METO/I BKIFOUCHHUS M UCKITIOYCHUS).

130. I'padsr pa3ouThH HA KIIACCHI H30MOP(MHBIX TpadoB.

w oo WAk
von E e

131. I'padsr pa3ouTh HA KJIACcCHI H30MOP(MHBIX TpadoB.



DEoes

RRIE

132. Tlepeuncnuth Bce MOMapHO HEU3OMOPQHBIC rpadbl:
a) CBsI3aHHBIC HCOPUCHTUPOBAHHBIC C 6 BepIIMHAMU U 3 pedpamu
b) cBs3aHHBIC HEOPHEHTHPOBAHHBIC C 6 BepIIUHAMU U 13 pebpamu
C) OpHEHTHpOBaHHbIC Ipadbl O3 MeTeb ¢ TPeMs BEpIIMHAMU U TPeMsl peOpamMu
d) nepesbs ¢ 5 BeprmHaMu

133. HaiiT uncio KOMIIOHEHT CBSI3HOCTH M CHIIBHOM CBSI3BHOCTH TpadoB.

a) b)
5 0 1 1 0 1)
VII WIII |
N\ 0011 1]
1 0 0 1 0
1| v Xvi|m 1 000 O
0 0 0 0 0]
1 4
II
c) d) €)
(60 01 1 0 0) -1 1 0 -1 0 0 (1 0 -1 1
(o001 100 D 0 1 0 1 Q 0 0 =1
a0 0 0 0 0 0 0 -1 0 R | 0 1 0
a o 0 0 1 00 ' -1 00 0 -1 © -1 1 0 11
) 1 0 0 0 D O lo o 0 1 0 1 0 -1 0 0:
lo 0o 0000 1 :
(0 01 0 n o
f) g)
[0 0 1 -1 0 -1 -1 0] 0o o0 1 1 0 ] 1 0
-1 o 0 -1 1 0 -1 = 0O 0 0 -1 1 ) -1
1 -1 0 0 0 0 1 0 1 1 0 I 1 0
1 -1 0 0 0 0 61 -1 0 0 ¢ 0 1
0 0 1 1 0 0 0 UANEL G TR S

134. HaiiTi MaTpuIily JOCTH)KUMOCTH, OCTOB MHHUMAJILHOTO Beca, (DyH/IaMEHTaIbHBIC MATPHUIIbI
IIMKJIOB U Pa3pe30B.

a) b)



€10

b]
€9
2
€3
X6
3
xs
10




136. Kakwue u3 rpadoB ruiaHapHbI?

R

137. Haiiti xpomatudeckoe 4yucio rpada.

b)

o

138. Ompenenuts ynciao rpagoB ¢ n BepIIMHAMH, B KOTOPBIX JAOMYCKAIOTCS pedpa CIeayOLINX
THUIIOB:

a) OpPHEHTHPOBAHHbIC U METIIH;
b) opueHTHpOBaHHBIE, HO HE TCTIIH.

139. OmpenenuTs YUCIO OPUEHTHPOBAHHBIX I'pad)OoB C N BEpIIMHAMHU, B KOTOPBIX Kaxas mapa
Pa3IMYHBIX BEPIIUH COSTUHEHA;
a) He Oosiee yeM OJTHUM pedpoM;
b) TouHo omHUM peOpom.
140. TIpu kakux N cymiecTByeT rpadbl ¢ N BEpIIKHAMHE, KaXK1asi U3 KOTOPHIX UMEET CTEreHb 47

141. Kakoe HanbosbInee 9nciao pedbep MOKeT ObITh B HECBS3HOM Tpade ¢ N BepIIrHaAMU?

142. Haiitu tpad C mIECThIO BEpIIMHAMH, KOTOPBIA MMEET JHUICpOB IUKJI, HO HE HMEET
raMHJIbTOHOBA LIUKJIA.

143. HaiiTi 9uCIIO KOPHEBBIX JePEBbEB ¢ MHOKECTBOM BepmiuH (I.....w)



144. Tlepeuuncnute Bce rpadbl C yKa3aHHBIMUA CBOWCTBAMH M 3HAYCHUSIMHU TTapaMeTpoB (B CKoOKax

yKa3aHO YHUCII0 UCKOMBIX TpadoB):
a) 7 BepuuH. 4 pebpa;

b) cBsa3HbIC. 6 BepuuH. 6 pedep;

C) cBs3HBIC. 5 pedep;

d) aBe KOMITOHEHTHI CBSA3HOCTH. 4 pedpa;

e) 06e3 U30JUPOBAHHBIX BEpIIKH. 4 pedpa;

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

g) Habop creneneii (2.2.3.3.3.3);

h) nepesws. 7 BepuiuH,;

i) nmepeBbs, Habop cremeneii (1.1.1.1.2,2,2.3.3);

J) nmepesss, Habop creneneii (1.1.1.1,1,2,2.3.4);

K) neca. 5 Bepiuuh;

I) nmepeBbs, cTenenu He Oosee 3. S BepIuH;

M) rpadsl C SAMHCTBEHHBIM HIUKJIOM. 5 BEpIIIHH;

N) rpadsl ¢ SAMHCTBEHHBIM LIUKJIOM. 6 BeplInH. 5 pedep;

0) CBsI3HBIC, HC UMEIOIIKE IIMKJIOB JJIHHBI 3. 5 BEpIIUH,

P) HUMEIOIIKE SHUIEPOB UK. 6 BEPIIUH,

g) uMeroIIKe 3UIepPoB UK. 7 BepiiuH. 9 pebep;

) HMMEIOIIME FrAaMUJIBTOHOB IIUKII. 5 BEPILUH;

S) HWMeEIoIIKe TaMIJIbTOHOB UK. 6 BepIuH. 8 pedep;

t) wuMerolIe MUK JIUTHHBL 6. 5 BEPIIWH;

U) HerutaHapHsle. 6 BepimH. 11 pebep;

V) IBYIOJIBHBIC. 5 BEpIIHH;

W) IBYIOJIbHBIE. 6 BEpIIHH. 6 pedep;

X) OpHUEHTHpPOBaHHBIC, 0€3 METE/b. 3 BEPIIUHBIL.

145. Tlycte B= {b1 ,b2, b3, bs, bs} - andasur s3pika coolbiieHuit, Aas KOTOPOro 3agaH KOJ
V=<10,12,012,101,2100> B andaButre A={0, 1, 2}. BBISICHUTb, SBISETCS JIK CIOBO O KOJOM
HEKOTOPOTO COOOIIeHHs. B Cllyuae MoJIOKUTEILHOTO OTBETA, BRISICHUTD SIBJISIETCS JTH OL KOJIOM
POBHO OJTHOTO COOOIIEHUS.

a) o =1012101201210012; d) «=12101210012;
b) o =0121001210201; e) o =1010122100;
c) «=120120121001210; f) o =101212101012.
146. BersicHuTh, 00J1a1a€T JTK KOJT V CBOKWCTBOM NpeduKkca:
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 MaKcUMalbHOE TI0 YUCITY 3JIEMEHTOB MOAMHOXECTBO B MHOXKecTBa A ¢ yclioBuEM,
YTO JIBOMYHBIE pAa3JIOKEHUS HAMMEHbLIEW JUIMHBI 4Hucen U3 B mpencrtaBinsiorT coOoi
npeQUKCHBINA KOA:

a) A={1,3,6 8, 10,1319, 33,37} b) A={3,5,6,9, 10,13, 17};
©) 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 juIa andasuta A={a, b, ¢, d, e, f} ucrmone3yercs cypdukcusii kog K={00,
001, 1011, 11101, 0010, 0111}. ITpu nepenauu cOOOIIEHUS UCTIOIB30BANCS KOJI XEMMHUHTa,
MCIIPABIISIOIIN N OJIHY OILINOKY. [Toryueno KOJIOBOE cooO1IeHne
01010110101101100000111101001100111001. HaiinuTe HCXOAHOE COOOIICHUE.



149. TloctpouTs cxemy U3 (YHKIHMOHATIBHBIX 3JIEMEHTOB B 0azuce B={A, v, —}, 11 KOHEYHOTO
aBTOMAaTa, pean3yrmnero GyHKIuw n-m+3.

150. ITocTpouth quarpamMmmy Mypa Jij1si KOHEYHOT'O aBTOMATa peaan3yromero GyHKIuo 4n-2m+7.

151. Onummre KA, KOTOpBIE TOMYCKAIOT CASAYIOIIKE S3bIKK HaJ andasurom {0, 1}:
a) MHOECTBO BCeX Ilernouek, He coaeprkarux 010 moapsi;
b) MHOXeCTBO 1ienoUeK, coaepKanmx B KadecTe mouenoyxu 011.

152. Onummre JIKA, nonyckaromue Takue si3biku Haj andasurom {0, 1}:
a) MHOKECTBO IICTIOYEK, KOTOPbIC HAUMHAIOTCS MM OKAaHYMBAIOTCS (WM U TO, U APYTOe)
rocieoBaTenbHOCTRIO 01;
b) MHOXeCTBO 1EmoUeK, B KOTOPBIX YUCIIO HYJICH ICIUTCS Ha TSTh, @ YUCIO SAMHUI] — Ha
TpH.

153. Onumure JIKA, KoTOpbIe T0MYyCKAIOT CleAyIoLue sI3bIKku Haa andasutoMm {0, 1}:

a) MHOJKECTBO BCEX IICMOYEK, 3alIUCh KOTOPBIX B 00PaTHOM MOPSIKEe 00pa3yeT IBOMYHOE
NpeJCTaBICHUE 1IEJIOr0 YKCia, KpaTHOro 5. [IpuMepaMu 1ernodek 3Toro si3bika sBISIOTCS
nernouku 0, 10011, 1001100 u 0101;

b) L={w| w ne comepxut nmoauemnouku 010 u 1111};

c) L={w|w ne comepxut momaenodxu 000 u 0101};

d) L={w|w ne cogepxur moauemnouxu 00 u 0101}.

154. TIpeobpa3yiite cnenyromuiit HKA B sxBuBasienTHBIN JIKA 1 onummTe HEPOPMAIbHO S3BIK,
KOTOPBIN OH JIOITyCKaeT.

a) b) _
0 1 0 1
N (q.s) {q} e | g Wi
*q ) {q. 7} q i, s; A7}
o ) | B
s | o () h )
*t %, )

155. Haitnure HeneTepMUHUPOBAHHBIE KOHEYHBIE aBTOMATHI, KOTOPBIEC JOMYCKAIOT CJIEIYIOIINE
A3bIkU. [locTapaiiTech MAKCMMaJIbHO UCIIOJIB30BATh BO3MOKHOCTH HEJIETEPMUHN3MA:
a) MHOXeCTBO 1enovek Hax andasurom {0, 1, ..., 9}, mocaequss udpa nenouku KOTOPBIX
0oJIblIe HUT/IE B HUX HE BCTPEYaeTCs;
b) B) MHOXecTBO menovek u3 0 u 1, B KOTOPBIX copepkUTCs jiBa 0, pa3ieneHHbIX
MO3ULUAMH B KOJIMYECTBE, KpaTHOM 4. OTMETHUM, UTO HYJIb TO3ULUI MOXKHO TaKkKe
CUUTaTh KPaTHBIM 4.

156. IMoctpoiite HKA, pacrno3Haromme MHOXKECTBAa IIEMOYEK, COJACpKAIIMEe B KadecTBE

MOJIIETIOUEK CIIEIYIOIIHE:
a) 0101, 101 u 011,
b) ab, bc u ca. Bxoausim andaButom cuutats {a, b, c}.

157. Tloctpouts &- HKA momyckarommii 361k
a) L={w|w comepkut aBe mojiemnouku u3 Maoxxecrsa {000, 0011, 1100} }



b) L={w| w comepxut 6e3 nepeceuecHus IBC pa3IHUHbIC MOAIEITOUYKHA U3 MHOKecTBa {111,
0011, 1100} }

€) L={w|w conmepxur Oe3 nepecevyeHusi He MEHEE JBYX PA3TMYHbIX MOAICTIOUKH W3
mHuokectBa {010, 1101, 1011}}

158. Jlns cnenyromero e-HKA
— HaWauTe £-3aMBIKaHHME KAXKJIOTO U3 COCTOSHUIA;
—  BBINHILIUTE BCE LIETIOUKH, JUTMHA KOTOPBIX He OoJiee 3, AOMyCTUMBIE TaHHBIM aBTOMAaTOM;
— 1npeobpasyiiTe nanusblii apromar B JIKA.

a)

£ a b c

%) \q

2
»
|
e
>
-~

%

)

]
W
X

159. TToctpotite e-HKA, KOTOpBIE AOMYCKAIOT CIEAYIOMUE S3bIKH. JJIs1 yIpoIIeHus: moCTpOeHUH
UCIIOJIb3YHITE, 10 BO3MOKHOCTH, €-IIEPEXO/IbI:
a) MHOXECTBO LIENOYEK, COCTOSIIUX JINOO U3 TOBTOPSIIOLIMXCS OJIUH UIIM HECKOJIBKO pa3
dbparmenToB 01, 1100 W3 TOBTOPSIOIIMXCS OJMH WJIM HECKOJIbKO pa3 pparmentos 010;
b) muoxecTBO Henouvek u3 0 u 1, B KOTOPBIX XOTsl ObI HA OJTHOM M3 MOCIICIHUX ACCATH
HO3ULIMH cTouT 1.

160. Hanumure perynsipHble BEIPAKEHUS TSI CIEAYIOUINX S3bIKOB:
a) MHOKECTBO IIero4eK ¢ anaBuToM {a, b, ¢}, comepKaux X0oTs Obl OJJMH CUMBOJI a U
XOTs ObI OIMH CHMBOJI b;
b) MHOXeCTBO 1emoueKk U3 HyJIeH U eIUHMII, B KOTOPBIX IECATHIN OT MPaBOrO Kpast CHMBOJI
paBeH 1;
C) MHOKECTBO IICTIOYEK U3 HYJICH U eIUHUII, COACPXKANIUX HEe 00JIee OTHOM Maphl
MOCIICI0OBATEIHHBIX CTUHUII.

161. Hanumute perynsipHble BHIPaXEHUS AJIS CIEAYIOMINX S3bIKOB!
a) MHOXECTBO IIENOYEK, COCTOSIIUX M3 HYJICH U eJMHUII, B KOTOPBIX YUCIIO HyJIeH KpaTHO
IISITH.

162. Hanummte perynsipHble BRIPAKESHHUS IS CIIEAYIOMINX S3bIKOB!
d) MHOYKECTBO BCEX IIETMOYEK, B KOTOPBIX MOPOBHY HYJIEH U €IMHUIl U HA OJJMH HX peuKC
HE COJIEPKUT HyJeH Ha ABa OoJIblIe, YEM €IMHULL, UJIM €IMHHUL] Ha JIBE€ OOJIbIIIE, YEM
HYJIEH;
b) MHOXecTBO Beex IeMOUYeK U3 HYJIeH M €AUHHUII, B KOTOPBIX YUCIIO HYJICH IeTUTCS Ha
IITh, & KOJIMYECTBO €IUHHUIL YETHO.

163. OnummmTe 0OOBIYHBIME CJIOBAMH SI3BIKH CIICAYIONIUX PETYJIIPHBIX BBIPAKCHHIH:
a) (0*1*)*000(0 + 1)*;
b) (0 + 10)*1*.

164. JIns JIKA npencTaBIeHHOTO CIIAYIOMEH TaOIHIeH mepexo10B
—  BBINUIINTE BCe peryispHele Beipaxkenns Rij©;
—  BBRINMIIMTE Bce peryispHele Brpaxerns RijV. ITocrapaiitech MakCHMaTbHO YIPOCTHTE
9TH BBIPAKEHUS;



—  BBINUIIMTE BCE peryispHble Brpaxkenns Rij®. ITocrapaiitech MAKCHMATbHO YIPOCTUTE
9THU BBIPAKEHHUS,;

— HaNMIIUTE PEryJspHOE BhIpAXXEHUE IS sA3bIKA 3alaHHOT0 aBTOMATa.

a)
0 1
— 41 q» q3
q> q1 q3
3 q2 Q1

165. IIpeobOpa3zyiite cnemyrommii JIKA B peryispHoe BbIpa)K€HHE, HCIONb3YsS TEXHHUKY
UCKIIIOYEHUS COCTOSIHUI U3 pa3zena

a)
0 1
— *p I P
g q s
7 7 P
s q s

166. ITocTpoUTh PEeTyJIIPHOE BBIPAXKESHHE JUISI IIETTIOYEK JTIOIYCKaeMBIX aBTOMATOM

a)

0 |1

A|lB |A

*B | E D

*C|D |E

>D|C |A

E|A |C

b)

0 |1

*A B |D

B|A |B

*C|E |D

DIC |A

>E|C |C

c)

0 |1
*A B |D
B|A |B
*Cl|E D
D|IC |A
—-E|C |C




d)

0 1 €

—>(0o of1 Q1, g4
a1 g1 02, 03
g2 Q4 02, 03 g3
Oz | do
g4 g1 J4, Jo

0 1 €
—(qo 0f1 g3 of
g1 01 02, 03
Q2 g3 g2, 03

*Qs g1 03, 04
g4 U6 J4, Os
*gs g1 Os

Js Q4 a gs

167. IIpeobpazyiiTe cneaytroiue peryispubie Beipakenus B HKA ¢ e-nepexonamu;
a) (0+1)01,
b) 00(0 + 1)*;
c) (1+¢)(00*1)*0*;
d) (0*1*)*000(0 + 1)*.

168. JlokaxxuTe WM ONPOBEPTHUTE KAXKI0€ U3 CIEAYIOIIMX YTBEPKIACHUH I PeryJspHbIX
BBIPAKECHUM:
a) (RS +R)*RS = (RR*S)*;
b) (R+ S)*S = (R*S)*;
c) S(RS + S)*R = RR*S(RR*S)*.

169. OHpe,I[eJ'II/ITB Kakue U3 TMPCAJIOKCHHBIX A3BIKOB HE ABJIAKOTCA PCryJIsIPHBIM. 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 A3bIKOB

a) {0"1M™2" | n ¥ m — MPOM3BOIILHBIE IIEJIbIE YUCTA};

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

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

d) {0"|n— nonuslii kBagpar};

e) {0"|n— nonusrii ky6};

f) MHOXecTBO 1eroYeK U3 HyJel U eANHMII, JUTMHBI KOTOPBIX — ITOJTHBIE KBaJIPaThI,

g) MHOXXECTBO LIENOYEK U3 HyJIeH U eIUHMI] BHAa WW, TJIe HEKOTOpas [[eoYKa W
MOBTOPSIETCS IBAXK/IBI;

h) MHOXeCTBO LEmoYeK U3 HyJIel U eIMHUI] BUIa WWR, /1€ 3a IIerouKoi ciaeayerT ernouka,
oOparHas K Hel;

I) MHOXECTBO IICTIOYCK U3 HYJIeH M €MHUII BUIa W W , TJIe T[eT0YKa W 00pa3oBaHa U3 w
IyTeM 3aMEHbI BcexX HyJel equHunamMu 1 Haobopot. Hampumep, 011 = 100, Tak yto
nernouka 011100 npuHAAIEKUT TaHHOMY SI3BIKY;

J) MHOXECTBO IIETIOYEK M3 HyJIeH U eJMHUI] BUAa W1n, rae w — IeroYKa U3 HyJIel eTUHHUI
JUTHHOM n,;



K)
1)

m)

L={0?1"2%| a>2b, b<2c};
L={021°2% a>b+c, b>c};
L={0%1°2¢ a=2b+c}.

171. TlpencraBiena Tabauna rnepexo0B HekoToporo JIKA:

a)

b)

COCTaBbTE TAOJIUITY PA3TUIMMOCTH JIJISl ITOTO aBTOMATA;
MOCTPOMTE SKBUBAIEHTHBIN JIKA ¢ MUHUMaIbHBIM YMCIIOM COCTOSIHUM.

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
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-rpamMmaTuku A7 CIEAYIOMNX S3BIKOB!

a)

b)

c)

mHOXkecTBO {a'ck | i# j umm j # k} BCeX memodek U3 CUMBOIIOB a, 32 KOTOPBIMHU CIEYIOT
CHMBOJIBI b ¥ 3aTe€M C Tak, 9TO KOJIMYECTBAa CHMBOJIOB a M b M KonmdectBa b u ¢
pas3JInYHbI;

MHOECTBO BCEX IIEMTOYEK U3 CHMBOJIOB a U b, HE UMEIOIINX BHUJIa WW, T.€. HE paBHBIX HU
OJTHOM I1eTI0YKe-IIOBTOPEHHUIO;

0"1#™4 U 0"1M0, k>n+m.

173. Cnenyromias rpaMMaTiKa HOPOXKAAET A3BIK PETYIApHOro BhipaxkeHus 0%1(0 + 1)*.

S — AlB

A—0A e

B—O0B|1B|e

3anuImre 1eBoe U IMpaBoOC MOPOKACHHUA CICAYIOMIUX LCIIOYCK:

a) 00101;
b) 1001;
c) 00011.



174. PaccmotpuM rpammaTuky S — aS | aSbS | . Ona HeogHO3HAYHA.
a) JlokaxuTe, 4TO JUIs IIEMOYKH aab CrpaBeJIUBO CIICIYIONICE:
— JUIs Hee CYIECTBYET JiBa JAepeBa pa3doopa;
— OHA MMEET J[Ba JICBBIX MOPOXKICHHSI,
— OHA MMEET J[Ba MPaBBIX MOPOXKICHHUS.
b) Mokaxwure, 4TOo rpaMMaTHKa MOPOXKAACT T€, M TOJIBKO TE IIETIOYKHA U3 CUMBOJIOB @ U b, y
KOTOPBIX B JIFOOOM IMpedUKCce CUMBOJIOB a HE MEHBbIIIE, YeM b.
€) Haiiaure o HO3HAYHYIO TPAMMATHKY JJIS 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 TIEPEXO0JIOB.

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

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

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

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

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

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

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

[TpuBenuTe Bce KOHGUTYpAIUH, JOCTIKUMBIE 3 HadaabHOro MO (q, W, Zo), €cIi BXOTHBIM
CJIOBOM W SIBJISICTCS:

a) 0011;
b) 010.

177. Tloctpoiite MII-aBTOMaThI, JOMYCKAMOUIME CICAYIOIINE A3bIKH. MOXHO HCIIOIb30BATh
JOIMYCKAHUC KaK 110 3aKIHYUTCIIBHOMY COCTOSAHUIO, TaK W IO IIYCTOMY MarasuHy — 4YTO
yaobOHee:

a) MHOXeCTBO Bcex Iernouek u3 0 u 1, B mpedukcax KOTOPHIX KOJHUYECTBO CUMBOJIOB 1 He
6OJ'ILI_HG KOJINYE€CTBAa CUMBOJIOB O;

b) wmuHOXecTBO Beex nenoyek u3 0 u 1 ¢ 0TMHAKOBBIMK KOJIMYECTBAMHU CUMBOJIOB 0 1 1

c) {abcX|i=jumj=Kk};

d) mHOXecTBO Beex 1ernouek u3 0 u 1, y KOTOPBIX KOTHYecTBO CMMBOJIOB () BJjBOE OOJIbIIIE
KOJINYECTBA 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, 1OMYyCKAIOMIMII TOT K€ SI3bIK 110 ITyCTOMY MAara3uHy.

179. Hwxe npuBenenbl KC-sa3p1ku. [TocTpoiiTe st kakaoro n3 Hux MIT-aBTomar, 10y CKarOIIHi
ATOT SI3bIK 1O MyCTOMY Mara3uny. [Ipu sxenanun MoxHO cHadana noctpoutb KC-rpamMmmaTuky
JUTSL DTOTO SI3bIKa, a 3aTeM MpeobdpaszoBath ee B MII-aBTomar.

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

180. IIpuBenuTe rpaMMaTHKy K HOPMaIbHON (opMe XOMCKOTO

a) b)



S — 0A0| 1B1 | BB S — AAA |B

A—-C A—aA|B
B—S|A B—¢
C—S|e

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

181. ITokaxure, YTO KX/IbIH U3 CICAYIOUINX S3IKOB HE KOHTEKCTHO-CBOOOIHBIH.
a) {a"b"c'|i<n};
b) {OP | p— mpocroe};
c) {0V]j=i;
d) {a"b"c'|n<i<2n};
e) {00 |j = max(i, K)};
f) {a"o"c'|i#n}

182. OmpenenuTh Kakue U3 MPeIIOKEHHBIX S3bIKOB He BIIIOTCS KC-s3p1k0M. OTBET 000CHOBATD.
a) Li={w|w=a"b"ckd®, m=k, n=2s }
b) Lo={w | w=a"(bc)" U (acc)™b"d cS, m>n, s<2k }
¢) Lo={w|w=(a™0)"c* n (bb,aa)"(b™c)%, k>0, m>5 }

183. Ilo 3amannomy MII-aBTomaty noctpoiite KC-rpammaruky

184. TlpuBenuTe rpaMMaTUKy K HOPMaJIbHON (popMe XOMCKOTO:
S—aDBc|BABJaA
A—BaA|DAJale
B—CcABa|DDB|caBle
D—BA|cDaB|cDc
185. IIpuBenuTe rpaMMaTUKy K HOpMaJIbHON Gopme XOMCKOTo:
S— BaA |ABBAJaA
A— aDBc |DAJale
B— cDaB | cABajcaD
D—AD| DDB |cDcle

3ayeTHO-IK3aMEeHALMOHHbIE MaTepHaJbl A8 NPOMEKYTOYHOH  aTTecTaluM
(3x3ameH/3a4eT)
TunoBble KOHTPOJIbLHbIE 321aHUA
Konrpoabnas padora 1

1. W300pa3ute Ha KOOPJUHATHOH IIIOCKOCTH 00JIACTH UCTUHHOCTH MPEJUKATOB
MCTHHHOCTHU NpeankaToB ((x>2)Vv(Y>1))A((x<-1)v(y<-2))



o

10.

11.

SABnsiercs nmu npuBeA¢HHasS GopMysia TOKIESCTBEHHON?

(VxP(x) v¥xQ(x)) — Vx(P(x) AQ(x))

[TomryunTs 1.H.(p. MpeaUKaTHON POPMYIIBI.

(IxVzP(x,z) v VxVyP(X,y)) > VzR(z)

U3zBectHO, uTo AC B < C, A #J,C #J. SIBnsieTcs 1 MHOKECTBO IMTyCTHIM?
A u(B\C)

VYupocrture Beipaxenue, ecan C=U, D=

ANCUBNCUAND;

VYupocrute Bolpakenue, eciu Ac Bu Cc D

AUB)N(cUDy;

Peumnths ypaBHEeHHE

(ANX) uB=A\X

Onpenenure, KAKUMHU CBOHCTBaMHU OOJIAZIAIOT CIIEAYIONINE OTHOIICHUS Ha MHOXecTBe N

aRb < au b cocrosit u3 pasubix 1udp

Omnpenenure, KAKAMUA CBOMCTBaMH 00JIaIAI0T CJISIYIOIIME OTHOIICHHS HA MHOKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiiti Tpan3utuBHOE 3aMbiKanue R".

aRb < |a-2b[<5

Eciu oTHOIIIEHHUE ABJISIETCS OTHOIIEHUEM SKBHBAJICHTHOCTH, TO HAWTH MHIEKC
pa3Ouenus MHOXKeCTBa Z2

(X1,Y1)R(X2,Y2) <>pa3HocTh MaKCUMaIbHOM IIU(PBI X1 1 MUHUMAIbHOU IIU(PHI Y1 paBHA
Pa3HOCTH MaKCUMAJIbHOM IIU(PBI X2 U MUHUMATIBHOU IIH(PHI Y2

Omnpenenuth cBoiictBa Gpyukiwmii f : R—R u g: R—R . Haiitu fog u gof u onpenenuts
UX CBOWCTBA.

_( Sxecmmx <0 _(]xI3,ecmnx > 1
fx) = {xz —x, eciix =0 9(x) = {—Zx, ecinx <1

KonTposbnas padora 2

CKOJIBKO CIJIOB JUIMHBI 25 B aHIIUHCKOM ajidasure(Bcero 26 OyKB) MOXKHO COCTaBUTh, €CIH
3 OyKBBI TOBTOPSIIOTCA 10 2 pa3a, 2 OyKBbI IOBTOPAIOTCS 4 pa3a, a ocTalbHbIE OYKBbBI
pa3INyHBIE.

CKonbKUMH crtoco0amu 28 KOHBEPTOB MOKHO ITPOU3BOJIBHO PA3JI0KHUTh 110 6 AIIMKaM,
€ClIu:

1)
2)
3)

BCC€ KOHBCPTHI pa3HbIC U BCC AIINKH OJJUHAKOBBIC
BCC€ KOHBCPTEI pa3HLIC U BCC AIIMKU Pa3HBIC
BCC€ KOHBCPTHI OJJMHAKOBBIC U BCC SAIIUKH PA3HBIC

Cxonpko cioco0oB pazaathk 35 nopyueHuit cpeau 6 KypbepoB, Tak YTOOBI:

1)
2)

KaX/IbIi TOTYyYMIT XOTsI OBl OJTHO TIOpYUYEHUE
KaQKJIbIM MOJTy4HJI IPOU3BOJIBHOE YUCIIO TOPYUYEHU N

CKOJBKMMH c1IOCO0AMH MOKHO Pa3MECTUTh 25 KHUT Ha OJHOMH MOJIKE TaK, YTOOBI MEXKIY
KHUTON A u kHUTOM B pacmomnaranoces He MeHee 3-X KHHUT U He 0oJee 5-X KHUT

Nmeercs 28 xaur aBropa A, 18 xkaur aBropa b, 25 xkuur asropa C, 9 kuur asropa /l.
CKoJIbKO BapHaHTOB BbIOpATh:

1)
2)

2 KHUTH OJTHOTO aBTOpa
5 KHUT JIBYyX aBTOPOB

PaccmarpuBarotes ciioBa B andasure {ai,az,...,dq}. Yepes ni 0003HavaeTcs YMCiIo
BXOXKJICHUH OYKBHI @i B CJI0BO. TpedyeTcs MoICUnTaTh YUCIIO CIIOB JITHHEI N,
YAOBIETBOPSIONIUX JaHHBIM ycnoBuio: =9, n=10, n1+n2< 5



KonTpoasHnas padora 3
1. Omnpenenutb TOXAECTBEHHBI 1 popmynbl A u B myTem cpaBHEHUS X TaOIUYHBIX
MpeCTaBICHUI
A= IDINI G =2, B=(xINIGID)A (x>~ 2)

2. OmnpenenuTh GUKTUBHBIEC U CYIIECTBEHHbIE IEPEMEHHbIE (PYHKIINU

1100010111111100

3. IMoctpouts CIH® 1 CKH® dynkiuun
0101010100001111

4. MeToa0M HeonpeaeIeHHBIX K03()QHUIIMEeHTOB MOCTPOUTH OIMHOM JKeraikuHa
01001110

KonTpoJsbnas paéora 4
1. Haiitu Bce pynkiuu f eM NS, koTOpbie MOKHO MOJYYHTh U3 BEKTOpPa 3aMEHOM
cumBoa «—» Ha 0 wm 1: (-01----- )
2. Haiit uncno dynkuuit f, npunamiexammx MaoxectBy A: (TouS)\ (LN(M\Ty))
Jloka3zatb, uto MHOKECTBO A He ycTto:A = (T1To) \ (LUS).
BboisicHuTb, mosiHa ju cructema A (QyHKIUH, 3aJaHHBIX BEKTOPAMH CBOUX 3HAYCHUIA:

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

~ow

KonTpoasnas pabora 5
1. Omnpenenuth 4HCIO AEPEBHEB C 8 BepIIMHAMHU, Y KOTOPOTO JIBE BEPIIWHBI CTETICHU TPH.
2. Ilepeuncaure Bce HEOPUEHTUPOBAHHBIE Tpadbl O0€3 NeTesb , UMEIOIUE raMHJIbTOHOB
LUK, S5 BEPILHH.
3. Haiitu rpa¢ c mecTpio BepIIMHaMU, KOTOPBIA UMEET 3UJIEPOB LUK, HO HE UMEET
raMUJIBbTOHOBA IIUKIIA.
4. T'padsl pa3duTh HA KJIACCHI TOMTAPHO HEM30MOPHBIX IrpadoB

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

%) 5‘214"5

/\ 2 //
A
4
7»7&
V ) Y5
3 V\/4
6 \\9 1

\
b

Vi Vo
6. HailTu KOMIIOHEHTHI CUJILHOU U ¢J1a00# CBSA3aHHOCTH

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

()




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. Kakwue u3 rpadoB IuI1aHapHbI
0 0 [ o 9 ° 0
o o
o o 0
¢ ¢ ° ¢ 0
o °
@ [ 9 o] .
o
o

KonTpoJsbnas padora 6
1. WUsBectHo, 4To 115 andasuta A={a, b, ¢, d, e, f} ucnoneszyercs cydduxcusiit kog K={00,
001, 1011, 11101, 0010, O111}. Ilpu mepenauu COOOIIECHUS HCIOIB30BAICA KOJI
XeMMHHTa, UCTIPABJISIOIUI OHY omMOKY. [ToaydeHo KojoBoe coo0IeHue
11011011101000100010100111001011101
Haiinure ncxomnoe cooOmieHue.
2. TloctpouTts cxemy U3 HyHKIIMOHAIBHBIX 3JIEMEHTOB B 6azuce B={A, v, —}, peanuzyiomryio
KOHEUHBIH aBTOMAT pean3yomui GyHKIIo n+m-2.
3. IMoctpouth auarpammy Mypa ajisi KOHEYHOTO aBTOMaTa peaiu3yromero (GyHKIHI 2N-
4m+3.

[EEN

KonTpoJsbnas paéora 7
1. Tloctpouts JIKA momyckaromimii si36ik L={wW| W comepsxut nozamenouxu 0000 u 011}
2. TloctpouTts - HKA momyckaromuii s3eix L={W| W comepxut 6e3 nmepeceueHus aBe
pa3nuyHbIe MOAIenoyky u3 MHokecTBa {110, 0011, 1100} }
3. TlocTpouTs peryisipHOe BhIpaKEHHE IS [[EMOYEK JOMYyCKaeMbIX aBTOMAaTOM

*A
*B
C
D
->E
4, HOCTpOI/ITB MHUHHUMAJIBHBI

O|>|0|wm|g|-

o]
=
]

W > > momim~=Z

aT

*A
—B
C
*D
F

G
*E

ol>o|n>oooE olo|x|mw|le

KonTpoabHnasi padora 8
1. BsinucaTh peryisipHoe BeIpakeHUe AJIs A3bIKa JoryckaeMoro cieayrommm e-HKA:



ok w

©CoNoa~wWNE

16.
17.
18.
19.
20.

0 1 €
—0o O] Q1, g4
g1 (o} 02,
gs
g2 Q4 g2, gs
gs
*0s J1 Js
g4 Os g4,
Js
gs Je Ju
*C6 | G4, Q6

OmnpenenuTh Kakue U3 MPeI0KEHHBIX A3BIKOB HE ABIIAIOTCS peryssipHsiM. 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=(a™)"ck n (a,bb)*M(bc)* , k>m}
[Moctpouts KC-rpaMmaThKy /ISl CIIEIYIOIIETO SI3bIKA: 0"13m3 U 0"1™0%, m=n, k>m
octpoiite MIT-aBToMaT momyckarommii a3sik: {ablck | i=k+3j, i>0, j>0}
OmnpenenuTh Kakue U3 MpeIoKEHHBIX A36IKOB He sBistoTcst KC-s3p1koM. OTBET
000CHOBATb.
a. Li={w|w=a"b"ckd®, m>s+2, k>n }
b. L={w | w=(ab)™(bc"c)" U (a™b")"ckd®, m=k, s<m+n }
c. L={w]|w=(a™)c" U (b*b,a™)"(b, c™¥, k>0, m>5 }
[IprBeanTE TPAMMATHKY K HOPMaJIbHOM (hopMe XOMCKOTO:
S—> BaA | AD| DDB
A— aDBc |DAJale
B— cDaB | ABBA|cABalcaD
D— cDcle | aA

Bonpocs! 1151 MOATOTOBKHU K 9K3aMEHY

OcHOBHbIE IOHATHS JOTHKHU BbICKa3bIBaHUM U MpeauKaToB. KBaHTOpHI.
KBanTopsl. IIpedukcHas HopmanbHas popma

MeTtopI 7OKa3aTeILCTB.

MmuoxectBa. OcHOBHBIE MOHATUSA. CIOCOOBI 3aJaHHUS.

Orneparuy HaJ MHOXKECTBaMH.

bynean. /lekapToBO IpOU3BEAECHUE.

OtHoenusi. OCHOBHBIE ONPE/IEIICHUS.

CBoiicTBa OMHAPHBIX OTHOLICHUH.

Orneparuu HaJy OMHAPHBIMU OTHOIIEHUSIMH. 3aMbIKAHUE OTHOIICHUM.

. OTHOILIEHNE SKBUBAJIEHTHOCTH U OTHOILIEHUE TIOPSAKA.

. Oyaknun. Uabvekmus, cropbekims u ouekius. SAapo GyHkium.

. MOIIIHOCTH MHOXKECTBA.

. Kombunaropuka. Pa3menienus u nepecTaHOBKH.

. KomGunaropuka. Coueranusi.

. [lomuaOMHUHANTBHAST popMmyna. buHoM HproTona. CBolicTBa OMHOMUHATBLHBIX

K03 PHUIIHEHTOB.

PazOuenus. [IpuHuun BKIIOYEHHS H UCKITIOUEHUS.
Yucno croppeKTHBHBIX (pyHKIM. Dopmyna CTupiuHra.
[ToncranoBku. MHBepcuu.

Anrebpa noruku. @yHKIUHU anreOpbl JOTHKH.
[IpuHIIUTT TBOMCTBEHHOCTH. 3aKOH JIBOWCTBEHHOCTH.



21.
22.
23.
24.
25.
26.
217.
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.

Hopwmainbnsie hopmer: JJTH®, KHO, CAHD, CKHO.

Munumuzanus O0yneBbix ¢yHkuuit B kinacce JJHD.

[TonHOTa M 3aMKHYTOCTb.

3aMKHYTbIE KJIacCHhl.

Teopema Ilocra o nmonHote. CneacTBus.

Bunb! u criocoOsI 3aanus rpados

N3omopdusm rpados

[Toarpadst u yactu rpada. Onepanyu Haja rpadamu

Mapuipytsl. JlocTuxuMoctb. CBA3HOCTD.

Paccrosiaus B rpagax

Crenenu BepmmH. O0x0/1b1 TpadoB.

[Mukie! Ditnepa u 'amunbpTOHA.

OcroBbl rpadoB

@yHIaMEHTAJIbHbIE LIUKJIBI

Pazpessl

Packpacku rpagos

[Tnanapusie rpadbl

AndaBuTHOE KOJUPOBAHUE

Kogpl ¢ ucnipaBienuem I ommook.

Cxembl U3 PyHKIMOHAIBHBIX 37eMeHTOB. Cymmarop. BerauraTens.

Cxembl U3 (PyHKIIMOHAIBHBIX AJIEMEHTOB. Y MHOXKEHHUE.

OrpaHnyeHHO IeTepMUHUPOBAHHBIC (YHKIIMU. ABTOMAT BBIYUCISIONINNA ()yHKIIHIO.
Cxema u3 GyHKIIMOHATIBHBIX SJIEMEHTOB.

OTIMYUMOCTb COCTOSIHUM aBTOMATOB BBIYHMCIISIFOIINX (DYHKITHH.

[TonsiTHe 1IETIOYKH, A3bIKA B 33JAaHHOM aji(aBUTE.

JleTepMUHUPOBaHHBIM KOHEUHBIN aBTOMAT JOIMyCKAOMIHH 1ienouku. S3bik JJKA.
HenerepmMuHupoBaHHBIM KOHEUHBIN aBTOMAT AoIycKaromui nenouku. S3sik HKA.
OxBuBasieHTHOCTH [IKA 1 HKA.

Koneunble aBTOMATHI ¢ £-niepexonamu. 3amblkanue. S3biku e-HKA.
OxBuBasieHTHOCTH JIKA u e-HKA.

Perynsipasie BeipaxkeHust. Oneparopsl.

IToctpoenue peryinspHoro Beipaxkenus mno KA.

MeTo/1 UCKITIOUEHHSI COCTOSIHUS JUIsl IOCTPOEHUS perysipHOro BelpaxkeHus 1o [IKA.
IToctpoenne e-HKA 1o peryisspHoMy BBIpaKEHHIO.

Anrebpanyeckue 3aKOHBI JIsl pEryJIsIPHBIX BBIpaKEHUIN

[TpoBepka UCTUHHOCTHU aNre0panvyecKux 3aKOHOB JUISl PETYJISIPHBIX BhIPayKEHHH
Jlemma o Hakauke JUIsl pETYJISPHBIX SI3BIKOB

CBOICTBO 3aMKHYTOCTH PETYJISIPHBIX SI3BIKOB

Ob6pamenue. ['omomopdpusm.

MuHrMH3a1Ms aBTOMATOB.

KonTtekcTHO-cBOOOAHBIE TpaMMaTuKU. BeiBoa. [lopoknenus.

A3bIk, 3agaBaemblit KC-rpammarukoit. JlepeBo pazbopa.

OKBUBaJEHTHOCTh BBIBOJIA, TOPOXKJIEHUS U JiepeBa pazdopa

Heonnoznaunocts B KC-rpammarukax

ABTOMATHI ¢ Mara3uHHOM namsATbi0. KoHdurypamus.

Brruncnenns aias MII-aBromatos. 31k MII-aBTOMATOB.

OKBUBAJEHTHOCTH JIOMYCKaHMSI 110 IIyCTOMY Mara3uHy U 10 COCTOSTHUIO
IToctpoenne MII-aBTomara no KC-rpammaruke

IToctpoenne KC-rpammaTtuku no MII-aBTomaty

JleTepMuHUpPOBaHHBIE aBTOMATHI C Mara3uHHoM naMarteo. [IMII-aBTomater u KC-
rpaMMaTUKH

HOpMaJ'ILHaﬂ (bopMa Xomckoro. Berurcnenue NOpOKAAOIMINX U JOCTUKUMBIX CUMBOJIOB.



72. HopmanbsHas popma Xomckoro. Y aaneHue e-nmpoayKIuit
73. Hopmanehast hopma Xomckoro. Y aaneHue MEemHbIX MPOTyKITHi
74. Jlemma o Hakauke KC-s3bIKOB.

4.2 Meroauyeckne MaTepuaJibl, onpe/e/siioliue Npoueaypbl OLeHUBAHUS 3HAHWI,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA [IeATEJbHOCTH, XapPaKTePU3yKOIIUX JTAMbI
(popMupoBanus KOMIEeTEHIIM A

MeTtoanyeckue PpeKOMeHIALUMHU, ONpelejA0NIie MNPOoUeAyPbl OLEHUBAHUA
BBINOJIHEHHS] KOHTPOJILHBIX 3aJaHMIi:

3a/laHue CUUTAETCs BBIIIOJIHEHO, ECIIU:

— CTYJICHT BJIaJIe€T TEPMHUHOJIOTHEH

— IIPUMEHEH IIPaBUIILHBIN METOJI PEILICHUS

— XOJ pacCyXJEeHHUI COOTBETCTBYET JIOTUKE 3aJaHUS
— JIOMyCKaroTcs apu(pMeTUIecKue OmoKu.

MeTtoauyeckue peKOMEHIAUMHU, OMNpeJesiiolHe MPoUeIypPbl  OleHUBAHUS
CaMOCTOSITeIbHOM pPadoThI:
PerieHus mpeacTaBisitoTCs CTyACHTaMHU MUCbMEHHOM (Gopme B cucteme Moodle wiu B
aynutopuu. Cpok MpeIcTaBICHHs OTPaHUYEH 110 BPEMEHHU.
OneHuBaHue pe3yJabTaTOB CaMOCTOSTENbHONH pabOThl OCHOBBIBAETCS HA KauecTBE
BBITIOJTHEHUSI CTYA€HTOM 3a/1aHUH.
3amaHue CUUTACTCSI BBIITOJIHEHO, €CIH:
— CTYICHT BIaJieeT TEPMUHOJIOTHEH
— TPUMEHEH NPaBUIBHBIM METO]| pelIeHHs
— XOJ pacCyXJeHUI COOTBETCTBYET JIOTHUKE 3aJaHUs
— JIomycKaroTcs apudMeTnyeckue OurmoKu.
Kpurtepun onenkmn:
OLICHKA «HEYAOBJIETBOPUTEIbHO»: pemieHo MeHee 50% 3ananuid.
OlleHKAa «YyI0BJIETBOPUTEJIbHO»: penieHo MeHee 75% 3amanuil, Ho He MeHee 50%
3aJaHuM;
OIIEHKA «XOPOILLOo»: perieHo 6oinee 75% 3amaHui.
OlleHKA «OTJIMYHO»: penieHo 6omnee 90% 3ananuii.

MeTtoan4yeckue PpeKOMEHAALUMH, ONpeldeJAomie MPoUeAyPbl  OLEHHMBAHUA
KOHTPOJIbHOI padoThlI:
PelieHust mpeacTaBiIsIOTCS CTyAEHTaMU MUCbMEHHOM (Gopme B cucteme Moodle wiu B
ayautopuu. CpoK BBITIOJIHEHUSI OTPAHUYEH 110 BPEMEHHU.
OueHrBaHUE OCHOBBIBAETCS HA KOJMWYECTBE BHIIIOJIHEHHBIX CTYJIEHTOM 3aJJaHUU.
3a/laHue CUUTAETCs BHIITOJIHEHO, €CIH:
— CTYJEHT BJIaieeT TEPMUHOJIOTHEN
— TIPUMEHEH MPaBUJILHBI METOJ] PEIICHUS
—  XOJ pacCyXJeHUI COOTBETCTBYET JIOTUKE 3aJaHUs
— JIOMyCKaroTcs apu(pMeTndecKkue OnmoKu.
Kpurepum ouenku:
OLICHKA «HEeYI0BJIETBOPUTEJIBHO»: penieHo MeHee 50% 3anaHuii.
OlIeHKA «YA0BJIETBOPUTEIbHO»: perieHo He MeHee 50% 3amanuif;
OIIeHKA «XOpoIIo»: perieHo 6onee 75% 3amaHuii.
OlIEHKA «OTJIHYHO»: perieHo 6osee 90% 3amanuid.

MeToauueckue PECKOMEHIAUH, ONIPEACTAIOIIUEC MTPOUECAYPHI OHCHUBAHUSA HA 3a9€TE:



[Ipouenypa mpoMeXKyTOUYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYIIeM KOHTPOJIE U MPOMEXKYTOUHOH arrectarnuu ooyqaromuxcsi @PI'BOY BO «Kyo6I'Vy.

HtoroBoii ¢opmoit KOHTpOIS cHOPMHUPOBAHHOCTU KOMIIETEHIUH Yy OOYyYarommxcs Mo
JTUCLHUILIIMHE SIBJISIETCS 3a4eT U 3k3aMeH. CTyeHThl 00s13aHbl MOJYYUTh 3a4€T B COOTBETCTBHUH C
pacnucaHieM U y4eOHBIM IIaHOM

OOC npoMeKyTOYHOM aTTECTAIMU COCTOUT U3 TECTOBBIX 33/JaHUI, 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 MPUMEHSTh ITOJTYICHHBIC 3HAHUS IS
pELIeHUs] TPAKTUYECKUX 3a]1a4.

PesynbTar ciaum 3auera 3aHOCUTHCS IPEINOIaBATEIEM B IK3aMEHALMOHHYIO BEIOMOCTb U
3aUETHYIO KHUXKY.

OueHuBaHUE YPOBHSI OCBOCHHS JMCIHUIUIMHBI OCHOBBIBAECTCS HA KA4€CTBE BBIMOJHEHUS
CTYJIEHTOM TE€CTOBBIX 33JaHHI, KOHTPOJILHBIX 33JaHUN U 3aJJaHU JUISI CAMOCTOSITENIbHOM paboThI.

Kpurtepun onenku:

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

— caMmocTosTeNbHasi padoTa OIICHEHA Ha «HEYAOBICTBOPUTEIILHOY;

—  XOTs OBI IO OJTHOM M3 KOHTPOJBHBIX pa0OT CTOUT OIICHKA «HEYIOBICTBOPUTEIHLHOY,

— BbINIOJIHEHO MeHee 60% KOHTPOJILHBIX 3aJaHHi.

OLIEHKA «3a4eT» B CJIyyae BbINOJHEHUS YCJI0BMIi:

— caMocCTOsITelbHAas padoTa OlEHeHa He HUKE YeM Ha «yJIOBICTBOPHUTEIHHOY;
— BCE KOHTPOJIbHBIE paOOT OIICHEHBI HE HUKE YeM Ha «yJIOBIECTBOPUTEIHHOY;
— BBINOJIHEHO He MeHee 60% KOHTPOJIbHBIX 3a1aHUH.

Mertoanyeckue peKOMEHJALUH, ONpeNesomue Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Ipouenypa npoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYILIEM KOHTPOJIE ¥ MPOMEXYTOUHOI arTectaruu odydatouiuxcs PI'BOY BO «Ky6I'V».

Htorosoii ¢opMoii KOHTpOAs cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOy4arommxcs Mo
JUCLUIUINHE SIBJISETCS 3a4eT M 3Kk3aMeH. CTyNEeHTBl JOMyCKalTcd K cllade dK3aMeHa, TOJIBKO
nocJjie mojilydeHus 3auera no aucuuiuinae. CTyieHThl 0053aHbl ¢aTh 3K3aMEeH B COOTBETCTBUU C
pacrucaHueM M y4eOHbBIM IIJIaHOM.

®OC npoMeKyTOUHOM aTTeCTallud COCTOMT M3 BOIPOCOB K JK3aMEHy, 3ajaad I10
JUCLIUIUINHE U pe3yJIbTaTaM TEKYIEro KOHTPOJIA.

DK3aMeH 0 AMCLUHUITIIMHE IPEeCcielyeT 1IeJlb OLEHUTh padoTy CTyI€HTA 3a KypcC, TOJIy4eHUe
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETECHHE
HABBIKOB CaMOCTOSITEIbHON padOThl, YMEHHUE MPUMEHATH MOJIYUYCHHbIC 3HAHUS JUIsl pPeleHUs
IIPAKTUYECKHX 3a7ad.

dopMa MpoBEACHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEJOCTaBISAETCS MPaBoO 3aJaBaTh CTYAEHTAM JIOIOJHUTEIBHbIE BOIIPOCHI
1o BCel yueOHOM mporpaMMe TUCIUTUIAHEI.

Pesynbrar caaun sK3aMeHa 3aHOCUTBCS IIPENOJaBaTeIeM B OK3aMEHALIMOHHYIO BEIOMOCTb
Y 3a4ETHYIO KHIXKKY.

OneHuBaHUE ypOBHSA OCBOEHHUS AMCLMIIIMHBI OCHOBBIBAETCS HA KA4E€CTBE BBINIOJHEHUS
CTYJIEHTOM 3a/IaHMI TEKYIIEro KOHTPOJISI 1 OTBETOB HA BOIIPOCHI IK3aMEHa.

Kpurtepun onenkmn:

OLICHKA «HEYI0BJIETBOPUTEJIbHO» BBICTABJISAETCH B CIy4Yae BbINOJIHEHHS OJHOIO M3
YCJI0BHIA:

— HEMOHMMaHHWE CYUIHOCTH U3JIaraéMbIX BOIIPOCOB, TIpyOble OIIMOKM B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JIONIOJIHUTEIIBHBIE BOIIPOCHI;



— caMocCTosITeNbHasi padoTa OIICHEHA Ha «HEYIOBICTBOPUTEIILHOY;
— XOT$ OBbI IO OJIHOM U3 KOHTPOJBHBIX Pa0OT CTOUT OLIEHKA «HEYIOBIETBOPUTEILHO.

OIIeHKA «Y/J0BJIETBOPUTEIbHO» B CJIyYae BbINOJHEHUsI YCJIOBHIA:

— YaCTMYHO OTBETHWJI HA JIBa BOIpOCa OWIeTa MM JOCTATOYHO MOJIHO OTBETUI XOTS ObI
Ha OJIUH BOIIPOC;

— caMocCTosITeIbHAasE paboTa OlEHeHA HE HUXKE YeM Ha «YJIOBJICTBOPHUTEIIHHON;

— BCC KOHTPOJIbHBIX pa6OTbI OLCHCHBI HC MCHCC, YCM Ha «yAOBJICTBOPUTCIILHO) .

OILICHKA «XOpo1I0» B ¢Jiyda€ BbINOJTHCHUSA yCJ'IOBHﬁ:

— J0CTAaTOYHO IIOJIHO OTBCTHUJI Ha ABAa BOIIPOCa 6I/IJIeTa;

— JaHbl YaCTHU4YHBIC OTBCTHI HA JOIMOJHUTCIIBHBIC BOIIPOCHI;

— CaMOCTOATCIIbHAaA pa60Ta OLICHCHA HC HMUIKE UEM Ha «XOPOILIO»,

— BCC KOHTPOJIbHBIX pa6OTI)I OLICHCHBI HE MCHEEC, YEM HAa «YAOBJICTBOPUTCIBHO,
— 60% KOHTPOJIbHBIX pa60T OLCHCHBI HC MCHCC, YCM Ha «XOPOII0» U KOTJIIMYHO».

OIIEHKA «OTJIMYHO» B CJIyYae BbINOJHEHUsI YCJIOBHIA:

— DIyOOKHE MCUYEPIBIBAIOIIIE 3HAHUS 110 BOIIPOCaM OHIIeTa;

—  JIaHbl IPaBUJIbHBIC U KOHKPETHBIC OTBETHI HA JIOTIOJTHUTEIBHBIC BOIIPOCHI,

— caMOCTOsITeIbHAsE PadOTa OlIEHEHA HE HUXKE, YeM Ha «XOPOIIO»;

— BCE KOHTPOJIbHBIX PaOOTHI OLIEHEHBI HE MEHEE, YeM Ha «YOBICTBOPUTEITHHOY;
—  80% KOHTPOJBHBIX Pa0OT OIEHEHBI HE MEHEE, UEM Ha «XOPOIIO» U «OTIUIHOY.

OneHoYHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHAUBUAYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHS] MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OICHWBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yJIbTATOB OOYUYSHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAoCcTaBleHe HHPOpMaLUU B
dopmax, amanTUpOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jnist T ¢ HapyIIEHUSIMU 3pEHMSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydaronuxcs.

4.4. MeTonnyeckne yKa3aHus 10 OPraHU3aluM J1adopaTOpHBIX padoT
YciaoBust npUMeHeHHs
o Kypc paccunTan Ha cTyieHTOB 1-r0 roa o0yueHHs.



e Hanmuwue noctymna k BeraucautenbHbIM pecypcam (GitLab) u I10: Python 3.x,
oubmorexku (NumPy, SymPy, NetworkX).

e Uudpacrpykrypa mis npuéma 3anad (GitLab CI/CD, aBToTecTsl) coriacoBaHa ¢
1abopaTOpHBIMU paboTaMHu.

Henu, 3a1a4u 1 0:KU1aeMble Pe3yabTAThI
Henn:
1. Hay4uTh NpUMEHSTH METOJIbI TUCKPETHOW MATEMATHKH: JIOTUKA MIPEIUKATOB,
KOMOWHATOpPHKA, TeOpHs rpadoB.
2. CdopMupoBaTh HaBBIKM AJITOPUTMHUYECKON peaTnu3aliiu JUCKPETHBIX MOJIEIICH.
3. IlpuButh kyneTypy padotsl ¢ IT-undpactpykrypoii (Git, TecTupoBanue).
3agauu npenogaBaTes:
o IloaroroBka miuaHa 1abopaTOpHBIX padoT.
e Paszpabotka unauBuIyanbHbIX 3aganuil (U3).
e Opranmzanus Git-uHQPaCTPyKTypbl U HaIlUCAaHUE aBTOTECTOB.
e Ilepepabotka M3 mo utoram TeCTUpOBAHUSA.
O:xkuaemMble pe3yJbTaThl CTY/I€HTOB:
e YMeHue pemars 334a4M: MOCTPOCHUE MPEIUKATOB, aHATN3 TPa(OB, MUHUMHU3AIIHS
OyJIeBBIX (DYHKIIHA.
e HaBbiku peanmuzanuu anroputmoB Ha Python.
e Ilonumanue npuHIUIOB paboThl ¢ Git 1 aBTOTECTAMHU.

IMopsigok peanusanuu
3agaua Nel: [loaroroBka nmiana 1adopaTopHbIX padoT
Temvt (coomsemcemeyrom n. 2.3.3 PIIJ]):
1. OcHOBBI JOTMKH IPEIUKATOB U METO/IbI I0KA3aTEIbCTB.
Onepanuu HaJ MHOXECTBAMU U OTHOIICHHUS.
Komb6unaropHslii ananu3 (pa3MeleHusi, IepecTaHOBKH).
Bynessl pyHKIIMM 1 HOpMalbHbIE (YOPMBI.
AnroputMmsl Ha rpadax (Kpartyaiime myTu, 1epeBbs).
KonupoBanue u kobl X9MMHHTA.
Koneunsie aBTOMaThl U quarpammel Mypa.
8. Perynsapnsie s3p1ku 1 KC-rpaMmaTuky.
3apaua Ne2: Pazpa6orka U3
Ipumep: Unousuoyanvroe 3a0anue 1 (OcHogul 102uKu npeouxamos)
Hean: OcBOUTH MOCTPOEHUE IPEAUKATOB, METO/IBI JIOKA3aTEIHCTB (B T.U. MAT. HHAYKITHIO).
Texnoaoruu: Python 3.x, bubnmuorexa SymPy.
JamTtenbHocTh: § yacos (4 yaca JIP, 4 yaca CP).
PesyabTaT: Kon Ha GitLab + oTuér.
Texnuyeckoe 3a1aHue:
1. Jloruka npeaukaToB:
o Peanmusyiite pyHKIIMIO TPOBEPKU BHIOJTHUMOCTHY NPEUKaTa Ha 3a1aHHOM
MHOJKECTBE.
o IloctpoiiTe mpedukcHy0 HOpMATBHYIO hOopMy IS POPMYJITHL:
Vx3y(P(x,y)—Q(x)).
2. MeTtoa MaTeMaTHYeCKOW HHIYKIIUH:
o Jlokaxwure GpopMyiy CyMMBI IIEPBBIX N HATYpaIbHBIX yrces: SN=n(n+1)2Sn
=2n(n+1).
o Peanusyiite nposepky mara nHIyKuuu 11 n=100.
3. Busyaauszamus:
o Iloctpoiite rpad 3aBUCUMOCTH NEPEMEHHBIX JJIS PEIUKATA.
IIpoBepka aBTOTECTAMMU:

Nookown



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
KOHTpOJIbeIe BOIIPOCHI:
1. Teoperuueckue:

o Yem KBaHTOp BCEOOIIHOCTH OTIMYAETCS OT KBAHTOPA CYIIECTBOBAHUS?
o OOpsAcHHUTE NPUHIMUIT MATEMAaTHUECKOW MHAYKIUH.

2. IlpakTtuueckue:

o Hamummmre xox npeodpazoBanus popmysasl B [THD.

3. AHaquTUYECKUE:

o Kakue orpannyenus y Metoaa pe3oronmii?

Kpurepun onenkn:

Otiauyno: [lonHOE BBINIOJIHEHNE + aHAJIU3 PE3YJILTATOB.
Xopomo: BeimonHenue 6e3 aHanusa.

YaosaersopurenbHo: YacTHYHOE BBINOJIHEHUE.
HeynoBiierBopuresibHO: HeBbIIOIHEHNE KITFOUEBBIX 3TAIOB.

IHopsiiok NpoBePKU KOPPEKTHOCTH
Yex-nucr:

Hanuuue 8 U3, coorBercTBytomux temam PIIJI.
Git-undpactpykTypa ¢ yUETHBIMHU 3aIUCSIMH CTYICHTOB.
[a6snon peno3utopusi ¢ CI/CD (aBrotectsl anst 100% mporpaMmmMupyembIx 3aaHU).
Wuctpykuus no padore ¢ Git:
o HmeHnoBanue kommuTOB: feat: 100aBUTh pemieHue 3anaun 1.2.
o TpeboBanwus K KOIy: JOKyMeHTHpoBaHue ¢yHkmid, PEP-8.
Asrorectsl st U3 1-8.
IIpumep BeimonHeHus M3-3ranona.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTypbl,

HEe00X0UMOIi 111 OCBOECHHUS TUCIMILIMHBI (MO1YJIA)

1.

5.1 OcHoBHas JiMTEpaTypa:

Epycanumckuii, SI.M. [{uckperHast marematuka. Teopus u npakTukyM : yueOHUK / .M.
Epycamumckuii. - Cankr-IlerepOypr @ Jlaws, 2018. - 476 c. -
https://e.lanbook.com/book/106869#book _name.

IMak, B. I'. [IuckpeTHas MaTeMaTHKa: TEOpUsS MHOXKECTB M KOMOWHATOPHBIN aHAIU3.
COopHuK 3a1ay : yueOHOe mocodue /s akageMuueckoro OakanaBpuara / [lak B. T'. - M. :
FOpaiiT, 2018. - 318 c. - https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-
58C80091984C.

baspun, ViBan MBaHoBuY. /luckpeTHas MaTeMaTuka: y4eOHHUK M 33/1a4HMK : Y4EOHUK IS
CIIO / WU. WU. BaBpun. - MockBa : IOpaiit, 2018. - 209 c. - https://biblio-
online.ru/book/46422B2A-1497-4FFD-8A53-143190428418.

HoBuxoB, ®emop AmnekcanapoBud. JIWCKpeTHas MaTeMaThKa : JUIsi OaKallaBpOB |
MarucTpoB : Y4eOHUK JUIS CTYI€HTOB By30B, 00Y4aIOLIMXCS 110 HAPABJICHUIO MIOATOTOBKHU
"CucremHusblil ananu3 u ynpasienue" / ©. A. HoBuxkos. - 3-e u3z. - Caakr-IletepOypr [u
ap.] : Iurep, 2019. - 493 c. : ui. - (Cranaapt TpeTbero nokosnenus) (YueOHUK 171 By30B).
- bubmmorp.: c. 479. - ISBN 978-5-4461-1341-5.


https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C
https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C

Kyk, Apcenuit Cepreesuu (Kyo6I'Y). JluckpeTHas MmaTeMaTHKa : JaOOpaTOPHBIN
npaktukyM / A. C. XKyk, E. E. IlonynanoBa ; MUHHUCTEPCTBO HAayKH U BBICIIETO
obpazoBanus Poccuiickoit Denepannu, KybaHCkuil rocygapCTBEHHBIM YHHUBEPCHUTET. -
Kpacnonmap : Kybanckuii rocygapcTBennslii yausepcuret, 2019. - 104 c. : wir., Tabmn. -
bubmuorp.: c. 102. - ISBN 978-5-8209-1655-7.

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

Boponenko, A. A. JluckperHas MaremaTuKa. 3ajJadd U YIOPAXKHEHHUS C PEIICHUSMHU :
yaeOHo-MeToaudeckoe mocobue / A. A. Boponenko, B. C. denoposa. - Mocksa : UHDPA-
M, 2014. - 104 c. : w1 - (Beiciiee o6pa3oBanue. bakanaspuar). - bubmmorp.: c. 102. -
ISBN 9785160066011 : 152.90.

Boponenko, A. A. JluckperHas MaremMaTuKa. 3ajladd U YIPAXKHEHHUS C PEIICHUSMHU :
yaeOHo-MeToaudeckoe mocodbue / A. A. Boponenko, B. C. denoposa. - Mocksa : UHDPA-
M, 2014. - 104 c. : w1 - (Beiciiee o6pa3oBanue. bakanaspuar). - bubmumorp.: c. 102. -
ISBN 9785160066011 : 152.90.

XKuranosa, E.®. Jluckpernas maremaruka : yudeOHoe mnocobue / E.®. XKuramoma ;
MunuctepctBo  oOpa3zoBanusi U  Hayku Poccuiickoiri  ®enepaumu, Tomckuii
l'ocynapcrBennsiit YauBepcuteT Cuctem Ynpasienus u Pagnosnexrponuku (TYCVYP). -
Tomck : O7b Konrenr, 2014. - 98 c. -
http://biblioclub.ru/index.php?page=book&id=480497.

HoBukoB, ®emop AnexkcanapoBud. JlHUCKpeTHas MaTeMaTuKa : Uil OakallaBpOB |
MarucTpoB : y4eOHHMK sl cTyAeHTOB By30B / ®@. A. HoBukoB. - 2-e uzn. - CaHkT-
[TerepOypr [u ap.] : [urep, 2013. - 399 c. - (YueOnuk mist By3oB) (CTaHmapT TpeThero
nokoJsieHus ). - bubmuorp.: c. 386-387. - ISBN 9785496000154 : 356.45.

Mukonn, C. B. [luckperHas maremaruka /uisi OakangaBpa: MHOXKECTBA, OTHOIICHUS,
bynkiuy, rpadsl : yauedHnoe nocobdbue / C. B. Mukonu. - Cankr-IletepOypr : Jlans, 2012. -
192 c. - https://e.lanbook.com/book/4316.

lentynoB, Makcum BanepreBuu. JluckpeTHas MaTeMaTHKa ajisi 6akanaBpuara : yueOHoe
nocodue A HCIOJIb30BAHHSA B y4eOHOM Ipoliecce 00pa3oBaTENIbHBIX OpTraHU3alUi,
peaM3YIONIMX TMPOTrpaMMbl BBICIIETO OOpa30BaHUSA IO HAMPABICHUSM TOATOTOBKHU
10.03.01 - "Mudopmanmonnast 6e3omacHocTs", 09.03.03 - "Ilpukmagnas uapopmaTrka’,
38.03.05 - "busnec-unpopmaruka" (ypoBeHs 6akanaspuara) / M. B. lllentyHoB. - MockBa
: opstuas nunus-Tenekom, 2017. - 114 c. : wi. - (Yue6HOe mocoOue [ BBICIINX yUeOHBIX
3aBefieHUd. CnenuanbHOCTD). - bubnuorp. B konue ri. - ISBN 978-5-9912-0659-4.

5.3. Illepuoanyeckne U31aHNUS:

1. ba3sl mauabeix komnanuu «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHuTepHeT-pecypchl, B TOM YHUCJIe COBPeMeHHbIe NpodecCHOHAIbHbIE 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Dnekmponno-oudbauomeunwvle cucmemst (IbC):

agkrwpnrE

SBC «FOPAWT» https://urait.ru/

IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

IIpogheccuonanvrnvie 6azvi OaHHbIX

1.
2.
3.

Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr uzgarenscrsa Wiley https://onlinelibrary.wiley.com/



http://biblioclub.ru/index.php?page=book&id=480497
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/

4.  Hayunas snextponnas 6ubnauorexa (HOb) http://www.elibrary.ru/

5. TlolHOTEKCTOBBIE apXUBBI BEAYIUX 3alaJHbIX HAYYHBIX )KypHaI0B Ha Poccuiickoi
wiatdopme HaydHbix xkypHaToB HOUKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuONMOTEKa  (JOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
nucceptaruii Poccutickoii rocynapcrBeHHoi 6ubauorexu (PI'b) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. Enprimna https://www.prlib.ru/

8.  baza gannpix CSD Kemopumkckoro nienrpa kpucramiorpadpuueckux ganusix (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 Cnpaso4Hble CUCmembsl

1. Koncynsrant [Intoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII IO JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHucTepCcTBO HAayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

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

6. Enunas xomnexuus nudpoBbIX 00pa30BaTENbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3b1k" http://gramota.ru/;

9. Cunyx0a TeMaTHYECKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

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

12. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit deaepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmponHble 00paszoeamenvHule U uHgpopmayuonHle pecypcol Kyol'V

1. OnextponHsbIi KaTanor Hayunoii 6ubmuoreku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJNbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIaHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIHKaIuil 1 KOH(epeHIHii

http://infoneeds.kubsu.ru/
5. bubmuoteka nHGOPMAITMOHHBIX pecypcoB Kadenapsl HHOOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH http://mschool.kubsu.ru;
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6. OnekTpoHHBIN apxuB qoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIe 00pa3oBaTeNbHbIE pecypchl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA
B oOpasoBannun KyOI'Y wu mnHayuHo-merommueckoro xypHana "IIKOJIbHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeTounqecmle YKazanusa JJIsd Oﬁy‘lalOll_lI/IXCﬂ mo OCBOCHHUIO

TUCHHUIUIAHBI (MOIYJIs1)

Ilo xypcy npeaycMOTpPEHO IpOBEACHUE JICKIMOHHBIX 3aHATUI, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTH3UpPOBAHHBIM Marepuai. B XoJe JEeKUMOHHBIX 3aHATUH pa3Ouparorcs
3JIEMEHTHI TEOPUU U NTPAKTUKH JUCKPETHON MaTeMaTHKH, IPUBOJATCS IPUMEPHI peIIeHus 3a/1a4,
NPOBOJUTCS aHAJIM3 Hamboyiee pacrnpoCTpaHEHHbIX OmMOOK. Ilocie mpociymuBaHUS JEKIUA
PEKOMEH/YyeTCs BBIIOJHUTh YNPaKHEHWsI, NPUBOJUMBIE B ayJUTOPUU JUISI CaMOCTOSATEIIbHOM
paboTHI.

Ilo xypcy mpeaycMOTpeHO IpoBeAeHHuE J1a0OpaTOPHBIX 3aHATHUH, HA KOTOPBIX JAETCS
IIPUKIIATHON CUCTEMaTU3UPOBaHHBIN MaTepuai. B xone 3aHsaTHil pa3duparoTcs METO bl pelieHu
3ajay 1o temam. llocie 3aHATHS PEKOMEH]IYETCsl BBIIOJIHUTH YIPAXXHEHUs, PUBOAUMBIE IS
CaMOCTOSITENILHOM pabOTHI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOIUMO M3Y4YUTh JIUTEpPaTypy,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX TOHITUN, aHAIN3a MIPEIJI0KEHHBIX
IOJXO0/I0B U METO/OB JUCKPETHOM MaTeMaTuku. [Ipu pemieHMH HOBOH 3a/lauM CTYAEHT JOJIKEH
YMETb BBIOPATh METOJI PEUICHUS U €r0 000CHOBAHHUE.

BaxuelmuM sTanoM Kypca SBISIETCS caMOCTOsITElIbHas paboTa HO AUCHMILIMHE. B
npolecce CaMOCTOATENbHOM paboThl CTYJIEHT MPHOOpeTaeT HaBbIKUM PabOThl C JAUCKPETHBIMU
00BEKTaMHU.

Vcnonb3yroTcss akTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelIbHbIE TEXHOJOI'MH, KOTOpHIE
CIIOCOOCTBYIOT ~Pa3BUTHUIO OOIICKYJIbTYPHBIX, OOIMENPO()EeCcCCHOHANBHBIX KOMICTCHIIMA U
npodeCcCHOHATIBHBIX KOMIIETEHIIMH 00yYaroIuXCsL:

e 1pobiaeMHOE 00yUeHue;
pa3HOYpOBHEBOE OOyUEHUE;
IIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATENbCKUE METO/IbI B 00YUECHHH;
oOydeHue B COTpyJHUYECTBE (KOMaH/IHasl, TPyNIoBas padoTa);
MH(OPMALIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbsI IIPELYCMOTPEHA OpraHU3aLUs
KOHCYJIbTAIMH C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

V4yeOHO-METOAMUYECKUM 00ecrieueHueM KypCOBOi paOOThI CTYICHTOB SIBJISIFOTCS:

1. yueOHast muteparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToauYeCcKre pa3paboTKH i CTYACHTOB.

CamocrodTenbHas padoTa CTyIEHTOB BKJIKOYALT:

— o(hopmiteHuEe UTOroBOro OoT4YeTa (MOSICHUTEIHHON 3aMUCKH).

— aHaJIM3 HOPMaTHUBHO-METOINYECKOI 0a3bl OpraHu3aluy;

— aHaJIM3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONpeAeEHHON TeME;

— aHanu3 U 00paboTKy HUH(pOPMAIIH;

— paboTy ¢ Hay4YHOU, y4eOHON M METOINYECKOMN JTUTEPATyPOH,

— pabota ¢ koHcnekTamu Jekiuid, IbC.

Jli1 caMoCTOsATENbHON pabOThI MPEICTABISAETCS Ay IMTOPUS C KOMIIBIOTEPOM U JOCTYIIOM
B MIHTEpHET, K 371eKTpOHHOI OMOIMOTEKe By3a U K HH(POPMAIIHOHHO-CIIPABOYHBIM CHCTEMAaM.
[lepeueHb y4eOHO-METONIECKOTO 00OECTICYCHNUS:

1. OcnoBHas oOpa3oBarenbHas IpOrpaMMa BBICIIET0 TPOPECCHOHATBLHOTO 00pa30BaHUs
beneparTbHOTO TOCYIaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
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BbIciIero oopazoBanus «KybaHckuii rocy1apcTBEHHBII YHUBEPCUTET» 110 HAPABICHUIO
MOJTOTOBKH.

2. TlonoxeHue o MPOBEACHUU TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOUHOM
aTTecTanuy B eiepaaIbHOM rocy1apCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM
yUpeXJIeHUU BhIcIIero oopasoBanus «KybaHckuil rocy1apcTBEHHBIA YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K TOCTPOCHHIO, COJACPKAHUIO, ODOPMIICHUIO U YTBEPKICHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DeepaabHOro rocyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa BBICILIETr0 MPO(PECCHOHATHHOTO 00pa30BaHHUS.

4. Meroanueckrue peKOMEHIAIUH 110 COJIEP>KaHUI0, O(POPMIICHHUIO U IPUMEHEHUIO
00pa30oBaTeNbHBIX TEXHOJIIOTUH U OLIGHOYHBIX CPEJCTB B yUeOHOM IpoLecce,
OCHOBaHHOM Ha DeiepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe.

5. VYueOHblil 1aH OCHOBHON 00pa3oBaTeNIbHON MPOTrPaMMBI IO HAIPABJICHUIO TIOJTOTOBKH.

6. denepanabHBII rOCYIapCTBEHHBIM 00pa30BaTEIIbHBINA CTAHIAPT BBICIIETO
po(hecCHOHATLHOTO 00pa30BaHus MO0 HAMIPABICHUIO MTOATOTOBKH.

B ocBoenun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUCHHE WMEET WHIMBUIyaldbHas yuyeOHas paboTa (KOHCYJIbTalluM) —
JIOTIOJTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIIOCOOCTBYIOIUM HHJIMBUYaTU3allMd O0yUEHUS U YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM W OO0y4arollMMCS WHBAJIWIOM WM JUIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

1. HepequL I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOI‘Hﬁ, HCIOJB3YEMBIX IIPH
OCYyIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIumIJaInHe (MOJ]yJIlO)
7.1 IlepevyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TE€XHOJIOTHIi
— KommnbsrorepHoe TecTUpOBaHUE IPEACTABICHHBIX IIPOrPAMM.
— KouncynbTupoBanue, pasgada 3aJaHMM Ui CaMOCTOSTENIBHOM  paboOTHI
IIOCPEICTBOM 3JIEKTPOHHOU IOYTBHI.
— Hcnonp3oBaHue DJIEKTPOHHBIX MPE3EHTAUUIl IPU IPOBENECHUU JIEKIIMOHHBIX
3aHATHUN.
— MHcnonbs3oBaHKe JEKIMOHHBIX MATEPUAJIOB B DJIIEKTPOHHOM BHJIE
— IIpoBepka noMamHUX 3aJaHUN U KOHCYJBTUPOBAHUE IIOCPEACTBOM JIJIEKTPOHHOMN
IIOYTHI.
— Hcnonp3oBaHue DJIEKTPOHHBIX MPE3EHTAUUI IpPU IPOBENECHUU JIEKIIMOHHBIX
3aHATUI
— Cucrema MOODLE
— IlpoBepka nomalHux 3alaHuil ¥ KOHCYJIbTUpoBaHue nocpenctsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3HUOHHOTO W CBODOJHO PACHPOCTPAHSIEMOr0 NMPOrPaAMMHOIO
odecneyeHus

OpenOffice

GIT(GitLab)

Yandex Browser

Mozilla Firefox

Google Chrome

Python 3.x, 6ubmuoreku (NumPy, SymPy, NetworkX).

8. MaTepuajibHO-TEXHMYECKOE o0ecneyeHue Mo JUCHUNInHe (MOIY.110)



HaumeHnoBanue yueOHON ayTUTOPHH, €€ OCHAILIEHHOCTh

No Bug pabor
000pyI0BaHHWEM U TEXHHUYECKUMU CPeIcTBaMHU 00yUeHHUs
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMILJIEKTOBAaHHAs CIIEUaJIM3UPOBAHHOMN
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUCHHS
2. JlaboparopHble 3aHATUS | AyaUTOpUS, YKOMILJIEKTOBAaHHAs CIELUaJIM3UPOBAHHON
MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyueHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3. ['pynnoseie Aynutopus, YKOMILJIEKTOBAHHAS CHeUUaIu3upOBaHHOMN
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  0OydeHus,
KOHCYJIbTAIIMU KOMIIBIOTEPaMHU, IPOrPaMMHBIM 00ecTieyeHuEM
4. Texkymuid ~ KOHTpOJIb, | AyaUTOpHUS, YKOMIUIEKTOBAHHAas CIeLUAaIU3UPOBAHHOMN
IIPOMEKYTOYHAS MeOenpl0 M TEXHHYECKHMMH  CpeIACTBaMH  OOyYeHHS,
arrecranus KOMIIBIOTEPaMH, IIPOTPAMMHBIM 00ECTIEYCHHEM
S. CamocTrosTenbHas Kabuner g caMocTosTenbHONM  paOOThI, OCHAIEHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «/HTepHET», MPOrpaMMOi HSKPaHHOTO YBEIWYECHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIOHHO-
00pa30BaTENIFHYIO CPe/ly YHUBEPCHUTETA.

[Tpumeuanue: Konkperusanus ayautopuii u ux ocHamenue onpeaensercs OIIOIL.
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