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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOH  1IETBI0  JAWCHUIUIMHBI  SIBJISICTCS  M3YyYEHHE  TCOPETUYCCKHUX  OCHOB
MaTEeMATHYECKON JIOTHKH, (yHIaMEHTAIBHBIX TUCKPETHBIX MOJENSX U CBOMCTBAX OOBEKTOB
JTUCKPETHON TPHPOABI, OyJeBON anreOpbl, TeOpur TIpadoB, yHIPaBISIIONIMX CUCTEM, KOHEUHBIX
aBTOMaToB # (GOpPMaNbHBIX TpaMMaTHK. BaXHBIM sBISETCS MNPUOOPETEHUS HABBHIKOB
OTIEPUPOBAHUS C 00BEKTAMHU U3Y4aeMbIX 00JIaCTEH.

BocnutaTensHOM 1eNbI0 JUCIUILTAHBL SBISETCS (DOPMUPOBAHKE Y CTYJACHTOB HAYYHOTO,
TBOPYECKOTO TOJIX0/1a K OCBOCHUIO (PyHJIAMEHTAIBHOW TEOPHUHM, METOJOB M CPEACTB PEIICHHS
3a/1a4 00 aOCTPaKTHBIX MOAEIAX TUCKPETHONW IPUPOJIBI.

OTbop MaTepuasia OCHOBBIBACTCS Ha HEOOXOJAMMOCTH O3HAKOMHUTH CTYJIEHTOB CO
CIIeTyIOIICH COBPEMEHHOM HayYHO! MH(pOpMAIUEH:

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

— TEOpPUH MHOXECTB U OTHOIICHHUSX;

— OCHOB KOMOMHATOPUKH;

— Teopuu rpados;

— OCHOB TCOPHH BBIYUCIIUTEIIHPHBIX KOHCYHBIX aBTOMATOB;

— OCHOB TEOpPHUH (POPMAITBHBIX '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 MHOYKECTBAX;

— TpUOOpETeHHE HaBBIKOB pabOThl C KOMOMHATOPHBIMH OOBEKTaMH;

— O3HaKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTaMu OyJieBOil aaredpsl;

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

— O3HaKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTAMU TEOPUU KOJUPOBAHMUS;

— TNpUOOpeTeHHE HABBIKOB MIOCTPOCHUSI KOHEYHBIX aBTOMATOB;

— npuobpereHre 0a30BbIX HABBIKOB MOCTPOEHUS U aHaIN3a (OPMaIbHBIX SI3BIKOB.

1.3 MecTo AucuMIuInHBI (MOLYJIS1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

Hucuunnuza «PyHIaMeHTalbHbIE JUCKPETHBIE MOJAEIN» OTHOcUTCA K «O0s3aTenbHast
yacte» bioka 1 «Jucuurmimuel (Moxynu)» ydeOHoro rmiaHa. OHa BKIIIOYaeT (hopMasibHbIE
ONMCAaHUS U HEOOXOMMOE TEOpEeTHIECKOe 000CHOBaHUS (PyHITaMEHTAJIbHBIX MOJIeNIel U METOIOB,
UCTOJIBb3YEMBIX MpPHU HU3YyYEHHM BCEX IUCIMIUIMH IPOrPaMMHCTCKOTO ITMKJIA, OoOecrednBas
dbopMupoBaHHE OOIIMX MPEACTABICHUSX 00 OCHOBHBIX MOJENISIX M METOJaX, UCIIOIh3YEMbIX B
Pa3IMYHBIX pa3/ieNax COBPEMEHHON MaTeMaTUKU U MH(POPMATHKH.

BXOI[HI)IMI/I 3HAaHUAMU IJI1 OCBOCHUA )IaHHOfI JUCHHUILUINHEIL SABJIAIOTCA 3HAHUA, YMCHHUA U
OTIBIT, HAKOTUICHHBIN CTYZCHTAaMH B IIpOIlecce U3yYeHUs MaTeMaTUKU U MH()OPMATHUKH.

1.4 IlepevyeHb MJIAHMPYEeMBbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJbTATaMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI



N3yuenne naHHOM y4uyeOHOW MMCHMIUIMHBI HAmpaBiIeHO Ha (QOpPMUpPOBAHUE Y
00yYaromuXCcs CIETYIONUX KOMITETECHITHIA:

OIIK-1

3namop

Ymemo

Braaoempo

HJI-2.0ITK-1

3namo

Ymemo

Braaoemsw

Cnoco0eH NpuMeHSITh eCTeCTBEHHOHAYYHbIe W OOIIeHMH)KeHEPHbIe 3HAHUS,
METO/Ibl MATEMATHYECKOr0 aHAJIH3a M MOJEJHMPOBAHMS, TEOPETHYECKOI0 M

IKCINEPUMEHTAIBLHOI0 HCC/IeI0BAHUS B PO ecCHOHAIBHOI 1esiTeIbHOCTH
HJI-1.01IK-1

Cnocoben npumenams CUCHEMHBII NOOX00 K AHAIU3Y NPEOMEmHOU

(npooaemnoir) oba1acmu 6 npogheccuonanvbHoll 0eameabHoCmu
Memoovl ananuza u 0606WeHUss OMeYecm8eHHO20 U MENCOYHAPOOHO20 ONbIMA 8
obracmu OUCKpemHviX Mooeell

Memoovi mamemamuuecko2o aHaIu3a u MOOEIUPOBAHUsL 8 001ACMU OUCKPEMHBIX
MoOeneu

Memoowbl nposedenus SKCnepumMenmos u HaoodeHutl, 060oweHus: U 0opabomxu
ouckpemuou uHgopmayuu

Ipumensams memooObl aHaAIU3a HAYYHO-MEXHUYECKOolU UHpopmayuu 8 obracmu
OUCKpemHbLX MoOenell

Hcnonvzoeamv  cywecmeyiowue  munosvie — peuwlenus U WAOIOHb
NPOEKMUPOBAHUSL NPOSPAMMHOZ0 0OECNeyeHUsl, NPUMEHAMb 3HAHUS, NOTYYEHHbLE
8 0baCcmMU OUCKPEMHOU MAMEMAMUKU, U UCNOb308AMb UX 8 NPOPECCUOHATLHOT
OoesimenvbHOCMU

IIpoexmupoeanue cmpykmyp OaHHbIX C UCHONb308AHUEM 3HAHUL, NOJYYEHHbIX 8
obracmu OUCKpemHbIX MamemMamudeckux mooenei

AHnanuz 603modcHocmell peanuzayuu mpebo8aHulli. 8 NPeOMemHol o0oracmu
OUCKDEMHO020 MOOEUPOBAHUSL

Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaIUMUYecKo2o xapakmepa,
npeononazaruux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay
Ilpoexmupoganue cmpykmyp OaHHbIX C UCHONb308AHUEM 3HAHUL, NOJYVYEHHbIX 8
0b1acmu OUCKPemHbIX MamemMamuideckux mooenei

Ilpumenaem 3unanusa, noayyeHnuvle 6 0ONACMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHBIX HAYK 6bIOOpEe Memo008 peuieHus 3adad,
nocmpoenuu mooeneil U aHaau3e UX NPUMEHUMOCHMU 6 3A0AHHOU
npeomemmuoi ooaacmu
Memoovl meopemuuecko2o u dKCNEPUMEHMATLHO2O UCCAEe008AHUS 8 0b1acmu
OUCKPEMHbIX MAMEMaAMU4eckux Mooenei
Memoowi u cpedocmea nocmpoenuu OUCKPEMHbIX MoOenell U aHalu3e Ux
NPUMEHUMOCTU 8 3A0AHHOL NPeOMemHOU 0bacmu

Bvipabamvieams eapuanmsl pearusayuu mpebo8anuli Ha 0CHO8e OUCKPEMHbIX
Mamemamuyeckux mooeneti

Ilpoooumsv oyenky u o000cHOBaHUE DPEKOMEHOYEeMbIX peuleHuti Ha OCHOGe
OUCKPEMHbIX MAMeMAmMU4ecKux mooeneu

Hcnonvzoeams cywecmayiowjue munogvie peulenus u wadioHbl npu peuleHuu
3a0ay Ha OCHO8e OUCKPEMHbIX MAMEMAamu4eckux mooeet

Paspabomrxa na ochose 3Hanull, noayueHHvLIX 6 00AACMU  OUCKDEMHBIX
Mamemamuyeckux mooenel CmpyKmyp, onucbl8aiowux peuierue nocmasieHHou
3a0ayqu



OIIK-7

3namop

Ymemo

Braaoemo

HJT-2.01TK-7

3namop

Ymemo

IIpoexmupoeatnue OuCKpemuvlx CmpyKmyp OaHHbIX

Cnoco0eH NpMMeHSITh B PAKTHYECKOI 1eITeJIbHOCTH OCHOBHbIE KOHIENIMH,
NPUHIUAIIBI, TEOPUU U (PAKTHI, CBSI3aHHBbIE ¢ UHPOPMATHKOM
HJI-1.01IK-7

Hmeem npakmuueckui onvim HAYYHO-UCC1e006AMENbCKOU
oeamenbHOCMU 6 001acmu ROCMPOCHUS MAMEMAMUYECKUX Mooenell,
RPOZPAMMUPOBAHUA U UHPOPMAUUOHHBIX MEXHONO2UT
Ilpeomemnasn obracmo npukiaOHOU MAMEMAMUKU U UHDOPMAMUKU
OmeuecmeenHblil U MeHCOYHAPOOHBI ONbIM PeuleHUss AKMYATbHbIX U 3HAYUMBIX
3a0a4 OUCKPEMHOU MAMeMamuxu
Memoodwl 0600wenus u 0opabomru uHgdopmayuu npu peuieHuu 3a0a4 8 0oracmu
NPUKTAOHOU MAMEMAMUKU U UHGOPMAMUKY ¢ UCNOIb308AHUEM OUCKDEMHbIX
Mamemamuyeckux mooenet
Ilpeomemnan obracme u MemoObl MaAMeMAMUUECKO20 MOOENUPOBAHUSL
OUCKPEMHBbIX 00bEKMO8
OmeuecmeenHblil. U MeNCOYHAPOOHBLL ONbIM 8 UCCAEO08AHUU OUCKDENHBIX
MamemamuyecKux mooesetl 8 eCmecmeeHHbIX HAYKAX

Ilpumensmos 3manus, noiyueHHuvie 8 0061ACMU OUCKPEMHOU MAMeMamuKku u
UCNONB308AMb UX 8 NPOGDECCUOHANLHOU OesTMENbHOCHU

Paszpabomka mna ocnose 3naHull, nonyueHHuvlXx 6 o0OAACMU OUCKPEMHBIX
MAMeMAmuyecKux eCmecmeeHHblX HaAYK, USMEHEHUE U CO2NACOBAHUE CMPYKMY Dbl
U Memoovl peuieHusi NOCMAasIeHHOU 3a0a4u

Hcnonvzoeamv u adanmuposams cyujecmsyoujue Mamemamuyeckue memoowl u
cucmembvl NPOSPAMMUPOBAHUS. OISl PA3PAOOMKU U Peanu3ayuu aicopummos
peuteHus NPUKIaAOHbIX 3a0ay

Cocmasenenue onucanuii u hopmynupo6Ka 6bl800068 Npu analuze peulenutl 3a0ay
NPUKIAOHOU ~ MAMeMamuky U  UH@POPMAMUKU HA OCHOBE  OUCKDEMHbIX
MamemamuyecKux mooenetl

HeamenvHocmy, HAnNpasieHHas Ha peulenue 3a0ay aHaIUMUYecKko20 xapakmepda,
NPeononazarwux 6vl00p U MHO2000pasue aKmyaibHblX CHOCOD08 peueHs]
3a0a4, ¢ UCNONb306AHUEM 3HAHUU, NOJYYEHHbIX 6 obnacmu OUCKPemHOU
Mamemamuxu

Cnocoden mnaxooums, Qopmynupoeamsv u peuwiamsv CHMAHOAPMHbBLE
3a0auu 6 KOHKPEemHOU RPOdIeMHOU 0O 1acmu
Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U pA3PAOOMOK, 3HAYUMblE 3A0a4U
OUCKPEMHOU MAMeMAmuKy U UHGOPMaAmuKu
Memooer adanmayuu  cywecmsylowux MamemMamuieckux memooog O0js
Paspabomku u peanuzayuu aieopummos peuenus NPUKIaoHsbix 3a0ay

Ananusuposams OaumHble NpU pewleHuu 3a0av 8 00aacmu  NPUKIAOHOU
mMamemamuxu U UHQGOPMAMUKU HA OCHOBe OUCKPEMHbIX MamemMamuiecKux
Mooeretl

Hcnonvzoeams cywecmeyroujue munogvie peuilenus U wabionbl npu amaiuse
BXOOHBIX OAHHBIX HA OCHOBE OUCKPEMHBIX MAMEeMamuidecKux mooeneu
Ilpumenamos memoOvt u cpedcmea NPOEKMUPOBAHUS CMPYKMYD OAHHbIX,
UCNONIBL306aMb U AOANMUPOBAMb CYUECMBYIOWUE MAMEMAMUYECKUe Menoobl
MOOenNUpoBaHUs. HA OCHOBe OUCKPEMHbIX MamemMamudyeckux mooenet O0ns
Paspabomxu u pearuzayuu a120pummos peulerist NPUKIAOHbIX 3a0a4



Bnaoemuw

Ipumensmo mamemamuyueckoe MoOeruposanue Os peuienus 3a0a4 ¢ obnacmu
npogeccuoHanvbHoll 0essmenlbHOCMU HA 0CHO8e OUCKPEMHbIX MAmeMamuiecKux
Mooeretl

Opuenmupo8amucsi 8 COBPEMEHHBIX AICOPUMMAX KOMNbIOMEPHOU MAMEeMAMUKU,
NPUMEHSMb MEMOObL U CPEOCMBEA NPOEKMUPOSAHUSL CMPYKMYP OAHHbIX HA OCHOBE
OUCKDEMHbIX MAMeMamuyeckux mooeeu

Hesamenvnocmov, HAnNpaeieHHas HA peuieHue 3a0ay aKmyaibHble U 3HAYUMbLE
3a0ayu  NPUKIAOHOU — MAMEeMAmMuKu U  UHGOPMAMUKU — AHATUMUYECKO20
xapaxkmepa, npeononazaruux 6bloop U MHO2000paszue aKmyaibHblX Cnocobos
peutenist 3a0ay Ha OCHO8e OUCKPEMHbIX MAMeMamu4ecKux mooeell
Ilpoexmuposanue  cmpykmyp  OGHHbIX C  UCHOb30BAHUEM  Memoo0s
Mamemamuyeckoeo  MOOeIuposanus Ol peuleHus 3aday 8  obracmu
npogeccuonanvbHoll 0essimeabHOCMU HA OCHO8e OUCKDEeMHbIX MAMeMamuiecKux
Mooeretl

Paspabomxa mamemamuuecku ClLONCHBIX AN2OPUMMOB HA OCHOBE OUCKPEMHBIX
Mamemamuyeckux mooeetl

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

O6mas Tpymno€MKoCcTh maucHUIUIMHBI coctaBiseT 10 3au. em. (360 wyacoB), wux
pacripeielieHie 1Mo BuaM padoT MPECTaBICHO B Ta0JIUIIE

Cemectpbl
. Bcero
Buj y4eOHoii padoThI (4acel)
4acos
1 2
KonTakTHasi pabora, B TOM 4ucie: 160,6 | 88,3 | 72,3
AyauTOpHBIE 3aHATHS (BCEro): 152 84 68
3aHsATUA JEKIMOHHOIO TUIIA 68 34 34
JlabopaTopHbIe 3aHITHS 84 50 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHSI)
WNnas koHTakTHas padora: 8,6 43 | 43
KonTtposns camocrositensHol paboTsl (KCP) 8 4 4
[Tpomexyrounas arrectauus (MKP) 0,6 03 | 03
CamocrositesibHas padoTa, B TOM 4HCJIE: 128 56 72
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) 50 30 30
Martepuana

BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUN
(moAroToBKa cOOOIIEHUH, MPe3eHTaLHi)

68 26 42

IloaroroBka k TCKYIICMY KOHTPOJIIO

KonTpoJb: 71,4 | 357 | 357
[ToaroroBka K 3K3aMeHY 71,4 35,7 | 35,7
yac. 360 180 | 180
B TOM 4HCJIe
O01as Tpy10eMKOCTh KOHTAKTHAasA 160,6 | 88,3 | 72,3
padora
3a4. eI 10 5 5

2.2 CTpyKTypa AMCUHMIIIMHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYIOEMKOCTH IO pa3jienaM AUCHUIUINHBL.




Paznensl (TeMbl) TUCIUILIMHBL, H3ydaeMble B 1 cemecTpe

KoaunuecTBo yacoB

Bueayn
o HUTOpPHA
Ne HaumeHoBaHue pa3jieioB (TeM) Beero AyauTopHasi pa6oTa .
padora
J m3 JIP CPC
1 2 3 4 5 6 7
1. | OCHOBBI JIOTHKH NIPEIUKATOB 11 2 4 5
2. | MeToasl 1OKa3aTeNbCTB 12 2 4 6
3. | OCHOBHBIC MTOHSATHS TEOPHH MHOXKECTB 16 4 6 6
4. | OTHoIIeHUs HA MHOXKECTBAX 26 6 10 10
5. | OcHoBBI KOMOMHATOPUKHU 28 8 10 10
6. | OcHOBBI OyJIeBOH anreOpsl 26 8 8 10
7. | OcHoBBI TEOpUU TpadoB 22 4 8 9
HUTOI'O no pa3aenam Ay CHUNIHHBI 140 34 50 56
KonTposas camoctositensHoi padoTsl (KCP) 4
ITpomexxyrounas arrecrarus (MKP) 0,3
IToaroroBka K TEKyIieMy KOHTPOJIFO 35,7
O0u1as TPy10€eMKOCTD MO TUCHUILIIIHHE 180
Paznensl (TeMbl) TMCHUIUIMHBI, H3yYaeMble B 2 CEMECTpe
KoauyecTBo yacoB
Bueayn
o HTOpPHA
Ne HaumenoBanue pa3aesioB (Tem) Beero AynuTopHasi padoTa a
padora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | OcHoBbl Teopuu rpadoB 32 8 8 16
2. | OcHOBBI TEOPUU YIIPABISIOMIMX CUCTEM 23 4 4 15
3. | OcHOBBI TEOPUHU KOJUPOBAHHS 23 4 4 15
OCHOBBI TEOPHH BBIYHCIUTENBHBIX KOHEYHBIX
4. P 28 6 6 16
ABTOMAaTOB
5. | OcHoBBI TEOpUHU (POPMATIBHBIX IPAMMATHK 34 12 12 10
HUTOI'O no pa3aenam aucCHUNIHHbI 140 34 34 72
KonTpons camoctositenpHol paboTsl (KCP) 4
[Tpomesxytounas arrecrauus (MKP) 0,3
[ToAroTOBKA K TEKYIIEMY KOHTPOJTIO 35,7
OO0mas TpyA0eMKOCTh IO INCHHUILIHHE 180

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —

camocmosmenvhas paboma cmyoenma

2.3 Coaep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ansaATHS JIEKIIMOHHOT0 THIIA

®opma
Ne HaumenoBanue pasaeiia (TeMbl) Copnep:xanue paszesa (TeMbl) TeKyl1ero
KOHTPOJIS

1 2 3 4
OCHOBHbBIE IOHATUS JIOTUKM MpeAuKaToB. KBaHTOPBIL

1. OCHOBBI JIOTUKH IIPEIUKATOB BBINOMHUMOCTE U UCTHHHOCTD. [IpedukcHas HopManbHas K, T
dhopma.

2. MeToJIbI IOKa3aTeNbCTB MeTob1 JOKa3aTeNnbCcTB. MareMaTHuecKasi MHIIyKIHSI. K T
OCHOBHBIE TIOHATHS TEOPUH MHOXeCTB. OCHOBHBIE

3. OCHOBHBIE OHATHS TEOPUU MHOXKECTB onepalyy HajJ MHOXXECTBaMH. JlekapToBO Mpou3BeneHHE K, T
MHOXKECTB.




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

OTHONICHUST Ha MHOXKECTBAX

OtHomenusa.  OcHoBHble  ompenenenus.  CBoiicTBa
OuHapHBIX OTHomeHHWH. Omepanuu Hajg OWHAPHBIMH
OTHOUICHUSIMU. 3aMblKaHue OTHOWeHUH. OTHoleHue
SKBUBAIEHTHOCTH U OTHOLIEHHE mopsaaka. DyHKIHH.
Wnbexkimst, cropeekiusd u  Oueknus. Onepauud  Ha
MHOXecTBe. Sapo QyHKIMH. MOIIHOCTH MHOXECTBA.
Koneunble u OeckOHEUHbIE MHOXXECTBA. [IpHHIUI
Jupuxie.

OCHOBBI KOMOWHATOPUKHI

Pasmemmenns n nepecraHoBku. Coueranus. [lepecTaHOBKI
U COYETaHHS C IIOBTOPEHMSAMH. [loIMHOMMHAIbHAS
¢opmyrna. bunom Hprorona. CBoiicTBa OHHOMHMHAIIBHBIX
ko3 durmentoB. Pazduenuss . [lpuHIun BKIIOYEHUS U
HCKJIFOYEHUS. Yucno CIOPBEKTHBHBIX GyHKIUH.
[loncranoBku. MHBepcuu.

OcHOBEI OyJ1eBOH anreOps!

Oynkmyn  anreOpsl joruku.  CyIiecTBeHHBIE |
HECYIIECTBEHHBIE IepeMeHHbIe. ByeBs! GyHKIIMN 0/1HOM 1
IBYX NepeMeHHbIX. Peanmmsamms ¢yHkuumid dopmynamu.
PaBHocunbHEIe  (opmynbl.  [loncraHoBka M 3aMeHa.
Anrebpa OyneBbIX GyHKIuA. [IpHHINT ABOHCTBEHHOCTH.
Paznoxenune OyneBbx QyHKOHHA 1Mo nepemeHHbIM. JJHD,
KH®, CIH®, CKH®. Iloctpoerne CIAH®. Anroputm
BBIYHMCIICHUS 3HAYCHUS OymeBoit ($hyHKIUH.
DKBUBAJCHTHBIE TPE0OpPa30BaHUs. 3aMbIKAaHUE MHOKECTBA
OyJieBbIX (QYHKIMH. 3aMKHYTHIE KIIACCHI

]

OcHOBBI TeopuH rpados

Bugpl u crnioco6b 3amanus rpado. [loarpadsl u gacti
rpada. Omepauun Hajg rpadamu. CTemeHH BEpIIHH.
Mapmpytsl. doctmwxumocts. CBsizHOCTB. PaccTosiHus B
rpadax. DinepoBsl HUKIBI U Henn. O000meHHas TeopeMa
00 >iIepoBBIX LeMsIX. ['aMUIbTOHOB LUKI. B3BemeHHbIE
rpadel. I'pad-mepeBo u rpad-nec. IlukmomaTuyeckoe
gucno rpada. J[BynonbHsle (deTHEIE) rpadbl. Haxoxnenne
KpaTJaimx MapIIpyTOB. OcToBBI rpacos.
OyHIaMeHTalIbHbIE  LUKJIBL. Packpacku  rpados.
[Mnanapueie rpadsl. Paspespr. Cetu. I[loToku B ceTsx.
Pacuer MaKCHMaNbHOTO TIOTOKA B CETH.

]

OCHOBBI TEOPHH YTPABISAIOMINX CHCTEM

Cxembl U3 (YHKIHMOHAJIBHBIX OJIIEMEHTOB. Peammzanus
(hyakuuit anreOpsl noruku cxemamu .Cymmarop. BepxHsisa
OLIEHKa CJIOXHOCTU cyMMaropa. Berumratens. Meton
KapaiyObl OCTPOCHUsI CXeMBI JJI1 YMHOXEHHS, BEpXHsIS
oumenka e€ cioxHoctd. Jlemudparop. AcuUMOTOTHKA
CIIOXHOCTH JemudpaTopa. BepxHss oleHka CIOXKHOCTH
peanm3aluy MPOM3BOJIBHOW (YHKIMH anreOphl JIOTHKH.
MynbTHIIIEKCOP. Bepxusas OIIeHKa CJI0’KHOCTH
mynbTuruiekcopa. Meron Lllennona. udpatop. Bepxusisa
OIIEHKA CIIOKHOCTH MU paTopa.

OCHOBBI TCOPHUHU KOAUPOBAHUSA

AngasutHoe KomupoBanue. Teopema MapkoBa 0 B3aUMHOM
OJTHO3HAYHOCTH aJIpaBUTHOTO KoanupoBaHMs. HepaBeHCTBO
Maxkmusana.  CyliecTBoBaHHE TNPeQUKCHOrO Koaa ¢
3aJJaHHBIMH JUTHHAMH KOJIOBBIX CJIOB. ONITHMabHBIE KOJIBI,
ux cBoiictBa. Teopema penykunu. Kombl ¢ ncripasnenneM r
ommbok. Ouenka d¢ynkuun Mr(n). Komsl XaMmuHra.
Ouerka Gpyukipy Mi(n).

]

10.

OCHOBBI TCOPHUHU BBIYUCIIUTEIIbHBIX
KOHCYHBIX aBTOMATOB

[TonsTue OTPaHHYECHHO JIeTePMUHUPOBAHHBIX
(aBTOMaTHBIX) QyHKIHH, UX HpeCTaBICHHE IUArpaMMOi
Mypa. Exnnnunas 3agepxka. CxeMbl 13 (yHKINOHATIBHBIX
SJIEMEHTOB M 3JIEMEHTOB 3aJep)KKU. ABTOMAaTHOCTh
OCYIIECTBIIEMBIX WMH OTOOpaxkeHHH. MopenupoBaHue
AaBTOMaTHOH (YHKIMM CXeMOH W3 (YHKIMOHAIBHBIX
JJIEMEHTOB U JJIEMEHTOB 3ajep:kku. Teopema Mypa.
Teopema 00 OTIMINMOCTH COCTOSIHUH IByX aBTOMATOB.

11.

OcHOBBI Teopun (GopMaTbHBIX
rpaMMaTHK

Jonyckatrome KA. JIKA, HKA, e-HKA. Perynsphusie
BbIpakeHUs. KOHeuHble aBTOMAaTbl U PEryJsipHbIC
BbIpaXKEHUs. JI0OKa3aTeNbCTBO HEPETYJIIPHOCTH  S3BIKOB.
CaoiicTBa 3aMKHYTOCTH peryJsipHbIX A3BIKOB.
OKBHBaJICHTHOCTb u MHMHHUMHU3ALHS aBTOMATOB.




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4

KonrekcrHo-cBOGOMHBIE rpamMMaTuky. JlepeBbsi pasbopa.
ABTOMATHI ¢ Mara3suHHOU MaMATHIO. JleMMa 0 Hakauke JUIA
KOHTeKCTHO-CBO60ﬂHBIX SI3BIKOB. BBC,Z[CHI/IC B TCEOpUIO
maimuH TrlopuHra.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckoco 3aoanus, P - manucaumue peghepama, 3 - scce, K - komnroxeuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.2 3aHATHS CEMHMHAPCKOT0 THUIIA
He npegycmorpeHsl.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaunmeHnoBaHnue pa3jeia (Tembl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJIsI

1 2 3 4
OCHOBHBIC TOHATUS JIOTUKHA TPEAUKAaTOB. KBaHTOPEI.

1. OCHOBBI JIOTUKU TIPEUKATOB BEIMOMTHIMOCTS U UCTUHHOCTD. [IpedukcHas HOpMalTbHAS P3
¢dopma.

2. Mertopl JOKa3aTEIBCTB Mertoasl qokazarenscTB. MaTemMaTHueckasi WHAYKITHSI. P3

3 OCHOBHBIE TOHSATHA TEOpPUH MHOXeCTB. (OCHOBHEIC P3
onepalyy HajJ MHO)KECTBaMHU.

OCHOBHBIC TOHATHS TEOPUU MHOXKECTB

4 OcHOBHBIE Omepaluu HaJl MHOXecTBaMu. JlekapToBo P3
MIPOU3BEICHIE MHOXKECTB.
OtHomennsa.  OcHoBHBIE — ompeneneHus.  CBolicTBa

5. OmHapHBIX oOTHOmeHWH. Omnepanuu Hax OWHAPHBIMU P3
OTHOIICHUSMH.

6 OTHOIIEHHSI Ha MHOXKECTBAX 3aMpikaHue OTHOWEHUH. OTHOIIEHNE SKBUBAICHTHOCTH H P3
OTHOIIICHUE MOPSIJIKA.

7 Oyukipn. Wubekuus, Cropbekius u Ouekius. Sapo P3

' ¢yHKIMH. MOITHOCTh MHOYKECTBA.

8. Pa3zmemmenns u nmepectraHoBKU. CodeTaHHsI. P3

9. [lepecTaHOBKHU M COYETAHHMS C TIOBTOPEHHUSIMH. P3

10. | OcHOBBI KOMOMHATOPHKH [MonuunomuHaneHas popmyna. bunom HelotoHa. P3

11, Pas6uenus . [IpuHIMIT BKIOYEHUS U UCKITIOYeHUA. Yunco P3

cropbeKTHBHBIX (yHkiwmid. [Togcranosku. MHBepcuu.
Oynkiuyr  anreOpel torukd.  CyIIeCTBEHHBIE |
12. HECYyIIIECTBEHHBIE IepeMeHHbIe. byneBbl QyHKINN OTHON 1 P3
JIBYX MepeMeHHbIX. Peanmmzanus ¢yHxmmii popmymamu.
PaBHocunbHble  (opmynbl.  [loncraHoBka M 3aMeHa.
Anrebpa OyneBbiX GyHKIHA. [IpHHIIUT ABOHCTBEHHOCTH.

13| Ocnost Gynesoi anreGpr! Pasnoxenue OyieBbix ¢yHKumit mo nepemeHHeM. JJHO, P3
KH®, CAH®, CKH®. [Toctpoenne CIHD.
14, 3aMbpIKkaHUEe MHOXecTBa OyneBbIX (QyHKIMH. 3aMKHYTHIE P3
KJIACChI.
15. 3aMKHYTHIE KJIACCHI. P3
16 Bunsl u croco6sl 3aganus rpados. Iloarpadsr u yactu P3
' rpada. Onepanuu Haja rpadamu.
17 Crenenu BEPIINH. MapuipyTsl. JloCTHKUMOCTSD. P3
' CasizHOCTB. PaccTostHUS B Tpadax.
18. OiinepoBel mukibl U 1enu. OO6oOmeHHas Teopema 00 P3
9HIIEPOBBIX LeMsiX. | aMHIBTOHOB LIHKIL
OcHOBBI TeopHH rpados B3semiennsie  rpadbl.  ['pad-mepeBo  u  rpad-nec.
19. [uknomaTnyeckoe uuciao rpada. JByndosbHbIE (YeTHBIE) P3
rpa¢sl. HaxoxaeHne KpaTdaifliinx MapuipyToB.
20. OcroBsI TpadoB. PyHIaMEHTAIBHBIEC ITUKIIBL. P3
21. [TnanapHbIe TpagBl. P3
22 Paspesst. Cern. IloToku B cersix. Pacuer makcumansHOTO P3
IIOTOKA B CETH.
23. | OchoBst Teopim ynpasnsiomx cHcrem Cxembl 13 (YHKIHOHAIBHBIX 3JEMEHTOB. Peanm3arms P

(GyHKIMIH aJreOpbl JTOTHKH CXEMaMH .




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
24. Cymmatop. Beraurarens. P3
o5 AncdasutHoe koxupoanue. CymecTBoBaHUE PeHUKCHOTO P3
OCHOBBI TEOPUH KOAUPOBAHUS KOJIa C 33JaHHBIMH AJMHAMH KOJOBBIX CIIOB
26. Koxasl XamMmuHra. P3
IMonsTHE OrpaHUYCHHO JeTePMUHHPOBAHHbBIX
27. (aBTOMaTHBIX) QYHKIMH, UX HpecTaBICHHE JHarpaMMOi P3
OCHOBBI TEOPHHU BEYHCIUTENBHBIX Mypa.
KOHEYHBIX aBTOMATOB Cxembl M3 (YHKIMOHAJIBHBIX DJIEMEHTOB M HJIEMEHTOB
28. 3agepxkku. MoziennpoBaHine aBTOMaTHON (DYHKIMU CXEMOit P3
U3 (YHKLIMOHAJIBHBIX JJIEMEHTOB M 3JIEMEHTOB 33/ICPIKKH.
29. Jonyckaromue JIKA U peryisipHble BRIPQKCHHS. P3
30. Jonyckaromue HKA, e-HKA u perynspHsle BEIpaKeHHUS. P3
31. DKBUBAJICHTHOCTh 1 MHHHUMH3AIIHS aBTOMATOB. P3
OcHOBBI Teopun (OopMaNTBEHBIX
32. JloKa3aTenbCTBO HEPEryJIIPHOCTH A3BIKOB. P3
rpaMMaTHK
33 KOHTQKCTHS)-CBO60,E[HLI€ rpaMMaTukd. ABTOMATel € P3
Mara3MHHON MaMATBIO.
34. JlemMa 0 HaKa4Ke A1 KOHTEKCTHO-CBOOOHBIX SI3BIKOB. P3

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.4 IIpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEeKTOB)
He npenycmotpensl.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOATEeIbHOH pPadoThl
00y4YarOIIKUXCS 110 JUCHHUILIMHE (MOLYJIIO)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCIUIUIUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1  |U3yuenue Metoaudeckue yka3zaHUs IO OpraHU3alid CaMOCTOSITEIBHOM
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019
2  |Pewmenue 3agau Metoaudeckue yka3zaHUs IO OpraHU3alid CaMOCTOSITEIBHOM
paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoit
MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019

Y4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) nmpenocTtaBistores
B (hopMax, aJalTHPOBAHHBIX K OTPAaHUUYEHUSAM UX 3/J0POBbs U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyLIeHUSIMU 3PEHUS:

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

— B popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA.

Jljig U1 ¢ HapyIeHUsIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBUM ¢ TpeboBanusamu OI'OC B mporpamma AUCIUIUIMHBI MPEAYyCMAaTPUBACT
UCTOJIb30BaHUE B Y4eOHOM IIpoIecce CIeAyIomuX o0pa3oBaTesbHbIE TEXHOJIOTUH: UYTEHHUE
JEKIUHA C HCHOJB30BAHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUH; METOJ MallbX Ipymnm, pa3oop
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Ipu 00yyeHNH UCTIONB3YIOTCS CeAyIoIe 00pa3oBaTeIbHbIEC TEXHOIOTHUH:

— TexHonoruss KOMMYHUKATHBHOTO OOyuYeHUSI — HampaBlieHa Ha (QopMHupoBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpasi sBJsETCS 0a30BOW, HEOOXOMMOM AJist
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— TexHonorus pa3zHOypoBHEBOTO (Iu(DPEpeHIIMPOBAHHOTO) OOyYeHHs] — MpeAroiaracT
OCYILIECTBIICHHE TIO3HABATEIILHOW JEATEIILHOCTU CTYJCHTOB C YYETOM HMX WHIMBHYaJbHBIX
CIIOCOOHOCTEM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPUYECKUI
noreHuuan. Co3JlaHue M HCIOJIb30BAHWE JAMATHOCTUYECKUX TECTOB SIBJIETCS HEOTHEMIIEMOM
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOrO OOyYeHUs — TMpelycMaTpuBaeT JeleHHE COJepiKaHus
JUCLIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYJIN ), UHTETPUPOBAaHHBIE B OOIIMI KypC.
— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBBINAs €ro MPaKTHYECKYIO0 HampaBlIE€HHOCTb, CHOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW pabOThl yYalIUXCS W IOBBIMICHUIO ITO3HABATEIIBLHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHOoJOorust HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — IM03BOJseT 3((HEKTUBHO
JIOTIOJIHUTD MIPOLIECC O0YUYEHUS SI3bIKY HAa BCEX YPOBHSIX.
— UHTepHET-TeXHONOTMM — MPEAOCTABISIIOT IIMPOKHME BO3MOXKHOCTH ISl I[TOMCKaA

uHpopMaLny, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYyAIN3alUU OOyuYeHHs — IOMOTaeT pPealn30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYHMTHIBas HMHIUBUAyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
yYalXcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA HAa MOJEIMPOBAHHUE COLIMAIBLHOTO
B3aMMOJCHCTBYS YYalllUXCsl C LEJIbI0 pEIICHHs 3aladd, KOTOpas ONpPENeNsaeTcs B paMKax
npodeccuoHanbHOM MOATOTOBKH, BBIAEISASA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

— Texnonoruss oOydeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aUMHOI0 OOyuyeHus,
OCYLIECTBIISAI KaK WHAVBUAYAJIbHYIO, TaK MW KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILECHUE
y4eOHBIX 3a]a4.

— MHrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHHUS psa BO3MOKHBIX
Croco0OB pelleHus MpoOseM, aKTUBU3UPYS MBIIUIEHHE CTYJCHTOB U PAacKpbIBask JTMYHOCTHBIN
MOTEHLIMAT KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCS K HH(POPMALUHU, YMEHUIO
oTOupath HH(OPMALINIO ISl pEIISHUs TOCTABJIEHHOM 3a/1a4u.

KommiekcHoe HMCrosib30BaHUE B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIE
IpOIIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHIMH, KOTOPBIMU JOJDKEH o0ajgarh
Oy Iyl CTICIIMAIHACT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEOSI:

— pabora B MaJIbIX Tpymnax (KOMaH/e) - COBMECTHasl AEATEIbHOCTb CTY/IE€HTOB B TPYIIIIE MO
PYKOBOJICTBOM JIWJIEpa, HAIIpaBJIEHHAs Ha pelieHne oOuei 3ajaun myTéM TBOPUECKOTO CIIOKEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHIbl C JICJIEHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;



— TMPOEKTHAsI TEXHOJIOTHS - HHAWBHyallbHAS WU KOJUIEKTUBHAS JEATEILHOCTD 1O 0TOODY,
pacipeseNieHuI0 U CUCTeMATU3allui MaTepHralia Mo ONpeeIeHHON TeMe, B Pe3ysibTaTe KOTOPOM
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTYallul - aHallu3 pealibHbIX MPOOJIEMHBIX CUTYyalud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH Mpo(ecCHOHANBHON NesSTeNbHOCTH, U MOWCK BapUaHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUECKOTO MBIIUICHUS — 00pa3oBaTesbHasl JEATEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYACHTOB pa3yMHOr0, pe(hJIeKCHBHOTO MBIILICHUS, CTIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U yBUIETh HOBbIE BOZMOYKHOCTH.

[Togxon pa3bopa KOHKPETHBIX 3aJlad W CUTyallud IIUPOKO MCHOJB3YETCS Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHAIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
peIIeHNH KaXK]10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3z00pa U OLEHKH 11eJI0M COBOKYITHOCTU KOHKPETHBIX CUTYaIIUM.

KOJIH4YeCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3ansitust HHTEPAKTHBHBIX
TeXHOJOTHHU
4acoB
[TpakTrdeckue 3aHATHSA B peKUMax
1,2 JI, JIP B3aUMOJICHCTBHS «IIpernoJaBaTelib — CTYyACHT» U 32
«CTYJICHT — CTYJICHT»
Hroro 32

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmensvHas paboma cmyoenma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa I/IH(l)OpMElIIHH, YMCHUA CaAMOCTOATCIBHO PpacCllupiaTbh H YFJIY6JI$ITI) 3HaHUs,
MOJIyYEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Toaxon pazbopa KOHKPETHBIX CUTYAIM IIUPOKO UCTIOIB3YETCs KaK MPErno/iaBaTesieM, Tak
U CTyJIeHTaMH{ IIPU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MNPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Jns muu ¢ HapynIeHUsIMU 3pEHHUS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUY OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECKUE MaTEPHAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYUIEr0o KOHTPOJIS  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN



OueHoYHBIE CpelCcTBA NpPEAHA3HAUCHBI /ISl KOHTPOJS M OIEHKH 00pa3oBaTeNbHBIX
JOCTIDKEHUH  00ydaromMXcsi, OCBOMBILMX HPOTrpaMMy y4eOHOH IUCHMIUIMHBI «HA3BaHUE
JMCIUTIITMHBD.

O1neHOYHBIE CPEICTBA BKIIIOYAET KOHTPOJIBHBIE MAaTepHalbl ISl MIPOBEACHUS TEKYILEro
KOHTpOJIL B (pOpME TECTOBBIX 3aJaHUil, 3aJlaHUi MO TeMaM M MPOMEXYTOYHOH aTTecTaluu B
¢dbopme BOIPOCOB U 3aJaHHI K 3a4EeTy U IK3aMEHY.

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOEHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMIOJHUTEIHFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY IPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUEHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/10pPOBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUUECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyJIbTAaTOB OOYyYEHHS IO AWUCLHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) TMperycMaTpuBaeT IPelI0CTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSIM HUX 3[0POBbS M BOCIIPHITHUS
uHpOpMaLNK:

JInst Tin ¢ HapyIeHUsIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO amiiapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYLIeil U MPOMeKYTOYHOM aTTecTAluT

Kon HaumenoBanue
Ne | KonTponmupyemsle pa3aeis! (TEMbI) | KOHTPOJIHPYEMOM OLICHOYHOI'O CPEJICTBA
n/m JUCTTUTUTAHBI® KOMIIETEHIIUN Ny [IpomexyTouHas
Texkyluil KOHTPOJIb
(nnu ee yacTH) aTTecTanus

TunoBbie KOHTPOJIbHBIE | THIOBBIC KOHTPOJIBHBIC
3amanus 1-9 3ananus. KontponbHas

1 OCHOBBI JIOTUKU TIPEMKATOB 8%5:% TuroBsIc 3aamms U1 pabora 1
CaMOCTOATENLHON Bomnpock! 11t TOATOTOBKH
pabotsr 1-9 K 9K3ameHy 1-2
Tunosble KOHTPONbHBIE | THUIOBBIE KOHTPOJIbHBIE
3aganus 10-14 3aganus. KonTponbHas

2 MeTozst oKazate beTs 82?-% TunoBble 3alaHus LIS pabora 1
CaMOCTOSITeTILHON Bonpocs! [yist OArOTOBKH
pa6otsr 10-15 K 9K3aMeHy 3
TunoBslie KOHTpOJbHBIE | THIIOBBIE KOHTPOJIBHEIE
3amanug 15-26 3ananusi. KoHTponbHas

3 OCHOBHBIE TIOHATHUSI TEOPUH MHOKECTB 82&:% N p——— pagora 1
CaMOCTOATENIbHOM Bormpock! Ajist MOATOTOBKH
pabots! 16-26 K 9K3aMeny 3-6




TunoBsie KOHTPOJIbHBIE | THIIOBBIE KOHTPOJIbHBIE
sananus 27-40 3ananus. KonTponbHas
4 OTHOIIICHHST Ha MHOKECTBaX 83?:% N — pagora 1
CaMOCTOSITENbHON Bompocs! A7t IOATOTOBKH
pabotsl 27-43 K 9K3aMeHy 7-12
TumnoBsle KOHTPOJIbHBIE | THIIOBBIE KOHTPOJIbHBIE
sananus 41-80 3ananus. KonTponbHas
5 OCHOBBI KOMOHHATOPHKH 83?:% TS —— pabota 2
CaMOCTOSITENbHON Bompocs! A7t HOATOTOBKA
pabotsr 44-102 K 9k3ameny 13-18
TurmoBsie KOHTPONIBEHBIE | THITOBBIC KOHTPOJIBHBIE
3ananus 81-104 3aganus. KonTponbHas
6 OcHOBBI OyJeBOit aareOpbI 83?:% THIOBbIE 3a5aHUs 5L pabora 3-4
CaMOCTOSITEeILHOM Bormpocs! 11t noaroToBku
pabotsr 103-127 K 5k3ameny 19-25
TurmoBsie KOHTPONIBHBIE | THITOBBIC KOHTPOJIBHBIE
3aganus 105-120 3apanus. KonrponbHas
7 OCHOBBI TeOpHUH TpadoB 8%%_% THIOBbIE 3aKaHUs 5L pabora 5
CaMOCTOSTEILHOM Bormpocs! it noaroToBku
pabotsr 128-144 K 3K3aMeHy 26-37
TumnoBsie KOHTPOJIbHBIC | THIIOBBIE KOHTPOJIbHBIE
3amanus 125 3aganus. KonrponbHas
8 OCHOBBI TEOPHUHU YTIPABJISIOIIUX OIlK-1 paboTa 6
CHUCTEM OIIK-7 Tumnossle 3agaHust 11
CaMOCTOSITENbHON Bompocs! A71st HOATOTOBKK
paboter 149 K 9k3ameny 40-41
TumnoBsie KOHTPOJIbHBIE | THIIOBBIE KOHTPOJIbHBIE
3amanus 121-124 3amganus. KoHtposbHas
9 OCHOBBI TECOPUH KOJUPOBAHUS 83?:% THmoBbIc 3axaRTs A5 pabora 6
CaMOCTOSITENbHON Bompocs! A7t HOATOTOBKA
paboter 145-148 K 9k3ameny 38-39
TumoBbie KOHTPONIbHBIE | THIIOBBIC KOHTPOJIBHBIE
3amanus 125-126 3aganus. KonrponsHas
10 OCHOBBI TEOPUH BEIYHCITUTENBHBIX OIIK-1 paGota 6
KOHEYHBIX aBTOMATOB OIIK-7 Tunosele 3aganus It
CaMOCTOSTEILHOM Bormpocs! 11 noaroToBKH
pabotsr 149-150 K Kk3aMeny 42-44
TumoBbie KOHTPONIBbHBIE | THIIOBBIC KOHTPOJIBHBIE
3amanus 127-159 3aganus. KonrponbHas
1 OcHOBBI TeOpUH (HOPMATBHBIX OIIK-1 pa6ora 7-8
rpaMMaTHK OI1K-7 TunoBsle 3agaHus 171
CaMOCTOSTEILHOM Bormpocs! 11 noaroToBku
pabotst 151-185 K 9K3aMeny 45-74

IToka3aTesn, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIIUI
CootBercTBe INMOPOrOBOMY VPOBHK) OCBOCHMS KOMIIETEHLHH IJIAHUPYEMBIM

pe3yjibTaTaM 06yqu1/1;1 U KpUTCPUSAM UX OLICHUBAHUA (OI_ICHKaI yIlOBJIeTBOpI/ITeJIbHO):

OIIK-1 Chnoco0eH NpuUMeHATh eCTECTBEHHOHAYYHble U OOlIeHMH:KeHepHble 3HaHUS,
MeTOoAbl MATEMATHYECKOI0 AHAJIM3Aa U MOJEJHPOBAHHS, TEOPETHYECKOr0 H
IKCINEPUMEHTAJBLHOI0 HCC/IeI0BAHUS B NPOdecCHOHAIBHOI 1esiTeIbHOCTH

HJI-1.01IK-1 Cnocoden npumenamo cCUCMEMHbBIIL NOOX00 K AHAIU3Y NPEOMEMHOU

(npoonemnoit) oonacmu 6 npogheccuonanbHoll OeamenabHocCmu
3unamo Memoowl ananuza u 0606weHUss OMeueCmBeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8

obacmu OUCKpemHviX Mooeell

Memoovl mamemamuuecko2o aHaIUu3a U MOOEIUPOBAHUs 8 001ACTU OUCKPEMHBIX
MoOenel

Memo0dwbl nposedenus IKCnepumMeHmos u HabadeHutl, 060oweHus: U 0opabomxu
OucKkpemuou uHgopmayuu



Ymemos Ipumensimov memooObl aHAIU3A HAYYHO-MEXHUYECKOU UHpopmayuu 8 obracmu
OUCKPEemHbIX MoOeneli
Hcnonvzoeamv  cywecmeyrowue  munosvle — peuwlenus U - UAOIOHbL
NPOEKMUPOBAHUSL NPOCPAMMHO20 0becneyeHsl, NPUMEHAMb 3HAHUS, NOTYYeHHble
8 061aCmMU QUCKPEMHOU MAMEMAMUKU, U UCNOTIb308AMb UX 8 NPOPECCUOHATLHOU
desimenvHOCMU

Bnaoempw IIpoexmupoeanue cmpykmyp OAHHLIX C UCNOIb308AHUEM 3HAHULL, NOJYYEHHbIX 8
obacmu OUCKPEemHbIX MamemMamudeckux mooenell
Ananuz 8ozmooicnocmeri peanuzayuu mpebo8aHuli 8 NpeoMemuou obaiacmu
OUCKPEMHO020 MOOEUPOBAHUSL
HeamenvHocmy, HANPAGNEeHHAs HA peulenue 3a0ay aHATUMUYEecK020 Xapakmepd,
npeononazaryux 6bl0O0p U MHO2000pasue akmyaibHblX CHOCOD08 pellerus 3a0ay
Ilpoexmupoeanue cmpyKmyp OAHHLIX C UCNOIb308AHUEM 3HAHULL, NOJYYEHHbIX 6
obacmu OUCKpemHbiX Mamemamudeckux mooenetl

HJ1-2.0IIK-1 Ilpumenaem 3nanusa, nojyueHHvle 6 001aCMU MAMEMAMUUECKUX U
(unu) ecmecmeeHHLIX HAYK 6bIOOPEe Memo008 peuieHus 3aoau,
nocmpoeHuu mooeieil u auaiuze UxX HPUMEHUMOCHMU 6 3A0aHHOIU
npeomemmuoi oo1acmu

3namo Memoobr meopemuuecko2o u IKCNEPUMEHMANILHO20 UCCLe008aHUL 8 00aacmU

OUCKPEMHbBIX MAMEMAMUYECKUX MOOeell
Memoowi u cpedocmea nocmpoenuu OUCKPEMHbIX MoOenell U aHalu3e Uux
NPUMEHUMOCTU 8 3A0AHHOU NPeOMemHOl obiacmu

Ymems Buipabamveieame éapuanmel peanusayuu mpebo8aHuii Ha 0CHO8e OUCKPEMHbLX
Mamemamuyeckux mooeeti
IIpoeooums oyenky u 000CHOBaHUE PEKOMEHOYeMblX peuleHuti Ha OCHO8e
OUCKDPEMHBIX MAMeMaAmuyecKux mooenet
Hcnonvzosams cyuecmeyiowjue munosvie peuieHus u wabloHbl npu peueHuu
3a0ay Ha OCHO8e OUCKPEMHbIX MAmeMamuieckux mooenel

Bnaoems Paspabomxa Ha ocnose 3HaHull, noayueHHuvlX & 001ACMU  OUCKPEMHBIX
Mamemamuyeckux mooenel CmpyKmyp, OnuCbl8aioWux peulenue noCmagieHHou
3a0ayqu

IIpoexmuposanue ouckpemmuvix cmpyKkmyp OaHHbIX

OIIK-7 Cnoco0eH NPpUMEHSITh B MPAKTHYECKOH /1eSITeJIbHOCTH OCHOBHbIE KOHIIENIINH,
NPUHLMIIBI, TEOPUHU U (PAKTHI, CBA3AHHbIE C HH(POPMATHKOMH
HJI-1.0IIK-7 Hmeem npakmuueckui onovim HAYYHO-UCCNIe006aMeNbCKOTL
oesamenbHOCMU 8 001aCmMU ROCMPOCHUA MAMEMAMUYECKUX mooeeil,
RPOZPAMMUDPOBANHUA U UHPOPMAUUOHHBIX MEXHOI0ZUTL
3namep IIpeomemnuas obracmov NPUKIAOHOU MAMEMAMUKU U UHDOPMAMUKU
OmeuecmeenHblil U MeHCOYHAPOOHBI ONbIM PeUleHUs. AKMYATbHbIX U 3HAYUMBIX
3a0a4 OUCKPEMHOU MAMemMamuxu
Memoodwl 0600wenus u 0opabomru uHgdopmayuu npu peweHuu 3a0a4 8 0oaacmu
NPUKTIAOHOU MAMEeMamuKy U UHGOPMAMUKU C UCHONIb308AHUEM OUCKPEMHbIX
MamemamuyecKux mooenetl



Ymemo

Braaoempw

HJT-2.0ITK-7

3namo

Ymemo

Bnaoemuw

Ilpeomemnas obracme u Memoobl MaAMeMaAmMu4ecKkoco MOOeIUPOBAHUSL
OUCKPEMHBIX 00bEeKMOo8

Omeuecmeennvill. U MeHCOYHAPOOHBINL ONbIM 6 UCCAe008AHUU OUCKDEMHBIX
Mamemamuyeckux mooenell 8 eCmecmeeHHbIX HAYKAX

Ilpumensams 3uanus, noayueHHvie 8 001ACMU OUCKDEMHOU MAMeMamuKku u
UCNONB308AMb UX 8 NPOGHECCUOHANLHOU OesTMeNbHOCTU

Paspabomxa Ha ocnose 3Hamull, NONYYEHHLIX 6 001ACU  OUCKDEMHbIX
MAMeMamuyecKux eCmecmeeHHblX HAYK, USMEHEHUE U CO2IACOBAHUE CIPYKMY Dbl
U MemoOobl peuleHus NOCMAasieHHOU 3a0ayu

Hcnonvzoeamv u adanmuposams cyujecmsyoujue Mamemamuyeckue memoowl u
cucmembvl NPOSPAMMUPOBAHUS. OISl PA3PAOOMKU U Peanu3ayuu aiopummos
peuteHus NPUKIAOHbIX 3a0ay

Cocmasnenue onucanuii u popMyIuposKa 6b160006 NPU AHAIUZE PEUEHUL 3A0aY
NPUKIAOHOU ~ MAMEMAMUKU U  UHQPOPMAMUKU HA  OCHOBE  OUCKPEMHbIX
Mamemamu4eckux mooenell

Hesamenvrocmo, HanpasienHas Ha peuieHue 3a0ay AHaIumuUYecKo2o xapakmepa,
NPeOnonazarnuux 6vl0p U MHO2000pasue aKmyaibHblX CHOCOO08 pPeuleHUs.
3a0a4, ¢ UCNONL30BAHUEM 3HAHUU, NOJIVYEHHbIX 6 001acmu OUCKPEemHOU
Mamemamuxu

Cnocoben naxooums, Qopmynupoeamsv u peuwiamov CHMAHOAPMHbBLE
3a0ayu 6 KOHKPEmHOIl nPoodIemMHoll od1acmu
Lenu u 3a0auu npo8oOUMBIX UCCIE008AHUL U PA3PAOOMOK, 3HAYUMbIE 3A0aYU
OUCKPEMHO MAMeMamuKu U UHGHOpMamuxu
Memoowl adanmayuu cywecmeyrouwux Mamemamuiyeckux memooos OJis
Paspabomku u peanuzayuy aneopummos peuleHus NPUKiIaoHuLx 3a0ay

Ananuzuposams OaHHble npu pewieHuu 3a0ay 8 obOIaAcCmU  NPUKIAOHOU
mMamemamuxu U UHGOPMAMUKU HA OCHOBE OUCKPEMHbIX MAMeMamudecKux
Mooenetl

Hcnonvzosams cywecmsyrowue munogvle peuieHuss U wablonsl npu aHaiuze
6XOOHBIX OAHHBIX HA OCHOBE OUCKPEMHbBIX MAMeMaAmuyecKux mooenel
Ilpumensmo memoovl u cpedcmea NPOEKMUPOBAHUSL CMPYKMYP OAHHbLX,
UCNONB308aMb U AOANMUPOBATb CYUECMBYIOUUEe MAMEMAMULECKUEe Menodbl
MOOENUPOBaHUss HA OCHOBE OUCKPEMHbIX MameMamudyeckux mooeneu O
Pazpabomku u pearusayuu aieopummos peulerus NPUKIaoHbIX 3a0ay
Ipumensmo mamemamuyueckoe MoOeruposarue 0 pewlenus 3a0ay 6 ooiacmu
npogeccuonanvbHoll 0essmelbHOCMU HA OCHOBe OUCKDEMHbIX MAMeMamuiecKux
Mooeretl

OpueHnmupo8amucs 8 COBPEMEHHBIX AICOPUMMAX KOMNbIOMEPHOU MAMeMamuKu,
NPUMEHAMb MeMOObl U CPEOCMBA NPOEKMUPOSAHUSL CMPYKMYP OAHHbIX HA OCHOGE
OUCKDEMHBIX MAMeMamuyecKux mooenel

HesamenvHocmob, HanpaeieHHas HA peuieHue 3a0ay aKmydalbHble U 3HAYUMbLE
3a0ayu  NPUKIAOHOU MAMEMAMuKu U  UHOOPMAMUKY — AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8bloop U MHO2000paszue akmyaibHblX Cnocobos
peutenust 3a0ay Ha 0CHO8e OUCKPEMHbIX MAMeMamuyeckux mooeetl

Ilpoexmuposanue  cmpykmyp  OGHHbIX C  UCHONIL30GAHUEM  Memo0o8
Mamemamuyeckoeo  MOOeIuposanus Ois  peweHus 3adady 8  obracmu



npopeccuonanvbHoll 0esimenIbHOCMU HA OCHO8e OUCKPEeMHbIX MAMeMamu4ecKux
Mmooerneti

Paspabomrxa mamemamuuecku ClONCHBIX AN2OPUMMOE HA OCHOBE OUCKPENHbIX
mamemamu4eckux mooene

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIUH IJIAHAPYCMBIM
pe3yiabTaTaM 00y4YeHUs U KPUTSPHUSIM HX OLICHUBAHUS (OLICHKA: XOPOILO):

OIIK-1

3namop

Ymemo

Bnaoemuw

HJI-2.0ITK-1

3namo

Ymemo

Cnocoden NMPUMEHATDL €CTCCTBECHHOHAYYHbLIC H oﬁmenﬂmeﬂepﬂme 3HAHUA,
METOJAbl MATCMATHYECCKOI0 aHadu3a U MOJACJIHPOBAHHA, TCOPECTHUYECCKOI0 M

IKCIMICPUMEHTAJBHOI'0 HCCJICI0BAHUA B HpO(l)QCCHOHﬁJ'[bHOﬁ ACATCIBHOCTHA
HJI-1.01TK-1

Cnocoben npumenams cucmemuvlii n00X00 K AHAIU3Y NPEOMEMHOU
(npoonemnoit) oonacmu 6 npogheccuonanbHol OeamenabHocCmu
Memoowi ananuza u 0606weHUs OMe4eCmeeHHO20 U MeNCOVHAPOOHO20 ONbIMA 8
06aacmu OUCKPemHblx Mooerell
MemoOdbl Mmamemamuyecko2o anaiusa u MooeIUposanust 8 001acmu OUCKPEmHbLX
MoOeneu
Memoowvi nposedeHnus sKkcnepumMenmos u Hab.adeHul, 060oweHus u oopabomru
ouckpemuou uHpopmayuu

Ipumensimov mMemoObl aHAIU3A HAYYHO-MEXHUYECKOU UHpopmayuu 8 obracmu
OUCKPemHbIX MoOenell

ApeyMeHmupo8aHHo UCHONL308AMb  CYUWECMEYIOuUe MUNnoGvle peuleHus U
wWabioHbl NPOEKMUPOBAHUSL NPOSPAMMHO20 0Decnederus, NPUMEeHAMb 3HAHUS,
NOJYYEHHbIE 6 001ACmU OUCKPEMHOU MAMeMAmuKu, U UCHOIb306AMb UX 8
npogheccuoHanbHol OessmenbHOCmu

Ilpoexmuposanue cmpyKmyp OAHHbIX C UCNOIb308AHUEM 3HAHULL, NOJYYEHHbIX 8
0b61acmu OUCKPEemHbIX MamemMamuideckux mooene

Ananuz 803MOMCHOCMeEl peanuzayuu mpedosaHuti 6 npeoMemuou ooaacmu
OUCKPEMHO20 MOOETUPOBAHUS

HeamenvHocmy, HANPABNIEHHAs HA peuleHue 3a0aY AHATUMUYEeCK020 Xapakmepad,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4
IIpoexmuposanue cmpykmyp OAHHBIX C UCNONb308AHUEM 3HAHUU, NOTYYEHHBIX 8
061acmu OUCKPEmHbIX MamemMamuideckux mooenei

Ilpumensem 3nanusa, noayYyeHHvle 6 00NACMU MAMEMAMUYECKUX U
(unu) ecmecmeeHHBIX HAYK 6bIOOpEe Memo008 peuieHus 3adau,
nocmpoenuu mooeneil U aumaauze UX NPUMEHUMOCMU 6 3A0AHHOIU
npeomemmuoi ooaacmu
Memoovl meopemuueckozo u IKCNEPUMEHMATLHO2O UCCAE008AHUs 8 0bracmu
OUCKPEMHBIX MAMeMamuieckux mooeneu
Memoovl u cpeocmea nocmpoenuu OUCKPEMHbIX MoOenell U aHaluze Uux
NPUMEHUMOCTU 8 3A0AHHOL NPeOMemHOol obiacmu

Buipabamvieams sapuanmel peanusayuu mpebosanuli Ha 0CHO8e OUCKPENHBIX
mamemamuyeckux mooeseu

Ilpoooumv oyenky u 000CHOBAHUE PEKOMEHOYeMbIX peuleHuli Had OCHOGe
OUCKPEMHBIX MAMEMAMULECKUX MOOeLell

ApeyMeHmupo8aHHo UCHONL308AMb  CYUECMEYIOUUE MUNOBbLE PEULeHUs U
wabnionvl npu  peuwlenur 3a0ay HA OCHO8E OUCKPEMHbIX MAmemMamudecKux
Mooeneti



Braoems Paspabomxa na ocnose 3HaHUll, NOAYYEHHLIX 6 00AACIU  OUCKDPEMHbIX
MAMEMAMUYecKux Mooeiei CMmpyKmyp, ONUCbI8AIOWUX PeUleHUe NOCMABIeHHOU
3a0avu
IIpoexmuposaniue OUCKpemmvlx CmpyKmyp OAHHbIX

OIIK-7 Cnoco0eH mpuMeHSITh B IPAKTHYECKO 1esITeJIbHOCTH OCHOBHbIE KOHIENMINH,
NPUHIUIBL, TEOPUH U (PAKTHI, CBA3aHHBIE ¢ HHPOPMATHKOMH
HJI-1.0IIK-7 Hmeem npaxkmuyeckui onvim HAYYHO-UCC1€008AMENbCKOTL
oeamenvHOCMU 6 001acmu HOCMPOCHUA MAMEMAMUYECKUX Mooenell,
NPOZPAMMUDPOBAHUA U UHPOPMAUUOHHBIX MEXHOT02UT
3namp Ilpeomemnas obaacmo NPUKIAOHOU MAMEMAMUKU U UHDOPMAMUKU
OmeuecmaenHulll U MeHCOYHAPOOHDBI ONbIN PeUleHUsT AKMYANbHBIX U 3HAYUMBIX
3a0ay OUCKPEMHOU MAmeMamuxu
Memoowvi 0600wenus u 06padbomxu uHghopmayuu npu peuteHuu 3a0ay 6 ooaacmu
NPUKTAOHOU MAMEeMAMUKU U UHGOPMAMUKY ¢ UCNOIb308AHUEM OUCKDEMHbIX
Mamemamuyeckux mooeret
Illpeomemnas obnracme u Memoobl MaAMEMAMUYECKO20 MOOENUPOBAHUS
OUCKPEMHBIX 00bEKMO8
Omeuecmeennvili. U MeHCOYHAPOOHDBIN ONbIM 6 UCCIe008AHUU OUCKDEMHbIX
Mamemamuyeckux mooenetli 8 eCmecmeeHHbIX HAYKAX

Ymems Ilpumensmo 3HanUs, NONYYeHHBIE 8 001ACU OUCKPEMHOU MAamemMamuku u
UCNONB3068aMb UX 8 NPOGHECCUOHAILHOU 0esimelbHOCTU
Paspabomxa Ha ocnose 3HaMUL, NONYYEHHLIX 6 001ACU  OUCKPEMHbIX
Mamemamuyeckux eCmecmeenHbLX HaAyK, U3MEeHeHUe U CO2LACOBAHUEe CIPYKMYPbl
U Memoowl peuleHusi NOCMABIeHHOU 3a0a4u
ApeymenmupoeaHno  UCHOAIL3068aMb U AOANMUPOBAMb  CYWecmeyioujue
MamemamuyecKue Memoobl U CUCTEeMbl NPOSPAMMUPOBAHUsL OISl pA3PAOOMKU U
peanuzayuu anieopummos peueHus NPUKIAOHbIX 3a0ay

Bnaoemp Cocmasnenue onucanuii u oopmyaupoKa 66160008 NPU AHAIUZE PEUleHUl 3A0aY
NPUKIAOHOU ~ MAMeMamuky U UHDOPMAMUKU HA OCHO8e  OUCKDEMHbIX
Mamemamuyeckux mooeeti
Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaTUMUYecKo2o xapakmepa,
npeononazaruux 6vlbop U MHO2000pazue aKmyauibHblX CHOcob608 peuieHus
3a0ay, € UCNONbL306AHUEM 3HAHUL, HOLYYEHHbIX 6 o00nacmu OUCKPEemHOuU

mMamemamuxu

HJI-2.0IIK-7 Cnocoben mnaxooums, Qopmynupoeamov u peuiams CHMAHOAPMHbBLE
3a0ayu 6 KOHKPEmHOoul npod1emHuoil odracmu

3unamo Lenu u 3a0ayu nPo8OOUMBIX UCCIe008aAHUL U PA3PAOOMOK, 3HAYUMblE 3A0a4U

OUCKPEMHO MAMEMAMUKU U UHDOPMAMUKU
Memooer adanmayuu  cywecmsylowux MamemMamuieckux memooog Ojs
Pazpabomku u peanuzayuu aieopummos PeuleHust NPUKIAOHbIX 3a0ay

Ymemo Ananusuposams OaumHble NpU pewleHuu 3a0av 8 00aacmu  NPUKIAOHOU
MamemMamuxyu U UHGOPMAMUKU HA OCHOBE OUCKPEMHbIX MamemMamuieckKux
MoOenel



Apeymenmupo6anno UCHOIb308aMb  CYUECMBYIOuUe MUNOBble peuleHus U
WabioHbl  NpU  aHanu3e  6XOOHLIX OAHHLIX HA  OCHOBE  OUCKDEMHbIX
Mamemamu4eckux mooenell

Ipumenamos memoovt u cpedcmea NPOEKMUPOBAHUST CMPYKMYD OAHHbIX,
UCNONIBL306aMb U AOANMUPOBAMb CYUIECMBYIOWUE MAMEeMAMUYEcKue Menmoobl
MOOenIUpoBaHUss. HA OCHOBe OUCKPEMHbIX MaAmemMamudyeckux mooenet 0s
Paspabomxu u pearuzayuu a120pummos peutetist NPUKIAOHbIX 3a0ay
Ipumensams mamemamuueckoe mooenuposanue OJisl peueHus 3a0ay 8 ooaacmu
npopeccuonanbHoll 0essimeilbHOCMU HA OCHOBE OUCKPEMHbIX MAmMeMamuiecKux
Mmooerneti

Opuenmuposamucsi 8 COBPEMEHHBIX AIOPUMMAX KOMNbIOMEPHOU MAMEMAMUKU,
NPUMEHAMb MemOoObl U CPeOCMBAa NPOEKMUPOBAHUSL CMPYKMYP OAHHBIX HA OCHOBE
OUCKDEMHBIX MAMeMAMU4YecKux Mooeell

Bnaoemo Jesmenvnocmov, Hanpaenennas Ha pewieHue 3a0ay aKMyaibHble U 3HAYUMbLE
3a0a4u  NPUKIAOHOU MamemMamuku U UHDOPMAMUKU — AHATUMUYLECKO2O
xapakmepa, npeononazarnumux 8blO0p U MHO2000pasue aKmyaibHblX Cnocob08
peuieHus 3a0a4 Ha OCHO8e OUCKPEMHbIX MAMeMAmUyecKux mooenetl
Ilpoexmuposanue  cmpykmyp  OGHHbIX €  UCNOIb308AHUEM — MEMOOO08
Mamemamuyecko2o MOOeIuposanus Ol  peuwieHus 3a0ay 8  obracmu
npopeccuonanbHol 0esimenIbHOCMU HA OCHO8e OUCKPEeMHbIX MAMeMamuiecKux
Mmooeretl
Paspabomrxa mamemamuuecku ClLONCHBIX AN2OPUMMOE HA OCHOBE OUCKDEMHBIX
Mamemamu4eckux mooenell

CoO0TBETCTBHE IPOABUHYTOMY VPOBHI) OCBOCHHUA KOMHGTGHHI/Iﬁ IJIaHUPYCEMBIM
pe3ysbraTaM O0y4eHHsI U KPUTCPHSIM MX OI[CHUBaHHUs (OI[CHKA: OTJIMYHO):
OIIK-1 CnocoGeH NpUMEHSITh eCTeCTBEHHOHAYYHble W OOLIeHH:KeHEepHble 3HAHMS,
MeTOoAbl MATEeMAaTH4YeCKOIr0 aHAJIU3a W MOJAeJHPOBAHMSA, TEOPETHYECKOro M
IKCIIEPUMEHTAJBLHOI0 HCCIEI0BAHUSA B P0G eCcCHOHATBHOM 1esiTeIbHOCTH

HJI-1.01IK-1 Cnocoben npumenams CUCMEMHbBLIL HOOX00 K AHAIU3Y NPEOMEmHOU
(npoonemmnoit) oonacmu ¢ npogheccuonanbHoil OeamenbHocmu
3namp Memoow ananuza u 0606ueHUs Ome4ecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8

061acmu OUCKPemHblX Mooelell Ha bICOKOM YPOBHe

Memoovl mamemamuuecko2o aHAIU3A U MOOETUPOBAHUS 8 0OIACTU OUCKDEMHBIX
Mooeell Ha 8bICOKOM YPOGHe

Memoowvi nposedeHus sKkcnepumeHmos u Habadenul, 060oweHus u 0opabomru
OUCKpemHoll uHghopmayuu

Ymems Ipumenams memoosl aHanuza HAy4yHO-mMexHu4eckou ungopmayuu 6 ooracmu
OUCKPEMHBIX MOOeell Ha BbLCOKOM YPOBHE
ApeymeHmupo8anHo UCNONb306AMb  CYUWECMEYIouue Mmunogvle peuleHus u
wabioHbl NPOEKMUPOBAHUST NPOSPAMMHO20 0Decnederus, NPUMeHAMb 3HAHUS,
noyYeHHvle 8 00aacmu OUCKPEMHOU MAMeMamuKy, U UCHOIb308aMb UX 8
npogheccuoHanbHoU OesimenbHOCmuU

Bnaoems IIpoexmuposanue cmpykmyp OAHHBIX C UCNONb308AHUEM 3HAHUU, NOTYYEHHBIX 6
obnacmu OUCKPEMHbIX MaAMeMamuieckux Mooeiel Ha 8blCOKOM YPO8He
Ananuz 803MoMCHOCMEl peanuzayuu mpedosaHuti 6 npeoMemuou ooaacmu
OUCKPEMHO20 MOOENUPOBAHUsL HA BbICOKOM YPOGHE
HeamenvHocmb, HANPABNIEHHAs HA peuleHue 3a0ay AHATUMUYEeCK020 Xapakmepd,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4



HJT-2.01TK-1

3namop

Ymemo

Braaoempo

OIIK-7

3namop

Ymemo

IIpoexmuposanue cmpyKkmyp OaHHbIX C UCNOIb308AHUEM 3HAHULL, NOLYYEHHbIX 8
obracmu OUCKPEMHbIX MaAMeMamuieckux mooeneu

Ilpumenaem 3nanus, nojyueHHvle 6 001aCMU MAMEMAMUUECKUX U
(unu) ecmecmeeHHbIX HAYK 6bIOOpe Memo008 peuieHus 3aoad,
nocmpoenuu mooenei u AHAIU3E UX NPUMEHUMOCMU 6 3A0AHHOU
npeomemmuoit oo1acmu
Memoovl meopemuuecko2o u IKCNEPUMEHMANLHO20 UCCAe008AHUS & 0bracmu
OUCKPEMHbBIX MAMEMAMUYECKUX MOOeell HAd 8bICOKOM YPOBHE
Memoobvr u cpedcmea nocmpoeHuu OUCKDEMHbIX MoOenell U aHAluze Uux
NPUMEHUMOCTNU 8 3a0AHHOL NPeOMemHOl 001acmu Had 8bICOKOM YPOBHE

Buipabamovieame éapuanmoel peanuzayuu mpebosanuii Ha 0CHO8E OUCKDPEMHbBLX
mamemamu4eckux mooene

Ilposooumsv oyenky u 060CHOBaHUE PEKOMEHOYEMbIX pPeuleHUll HAd OCHO8e
OUCKDEMHBIX MAMEMAMUYECKUX MOOeell HAd 8bICOKOM YPOBHE
ApeyMeHmupo8aHHo UCHONL308AMb  CYUWECMEYIOuUe MUNoGvle peuleHus U
wabnoHvl Npu  pewleHuy 3a0a4 HA OCHOBe OUCKPEMHbIX MAmeMamuyecKux
Mooeretl

Paspabomxa Ha ocnose 3HaHUll, noONYUEHHLIX & 00IACMU  OUCKPEMHBIX
Mamemamuyeckux mooeneu Cmpykmyp, onucbl8aowux peulenue nocmasieHHou
3a0ayu Ha 8bICOKOM YPOBHE

IIpoexmupoeanue ouckpemuuix CmpyKmyp OaHHbIX

Cnoco0eH NpuMeHSITh B PAKTHYECKOi 1eITeJIbHOCTH OCHOBHbIE KOHLENMIMH,
NPUHIUIBI, TEOPUH U (PAKTHI, CBA3aHHbIE ¢ HHPOPMATHKOM
HJI-1.0IIK-7

Hmeem npaKmuueckuil onvim HAYYHO-UCCTIe008AMENIbCKOUL
oeamenvHoCmu € 00aacmu NOCMPOCHUA MAMEMAMUUECKUX Moodenell,
RPOZPAMMUPOBAHUA U UHPOPMAUUOHHBIX MEXHONO02UTL
Ilpeomemnas obracmo npUKIAOHOU MamMeMamuKku U UHGOpMamuxu
OmeuecmeenHblil U MeHCOYHAPOOHDBITL ONBIM PeUeHUs. AKMYATbHbIX U 3HAYUMBIX
3a0ay OUCKPEemHOU MAmemMamuxu
Memoowvi 0600wenus u 06pabomxu unHgopmayuu npu peuteHuu 3a0ay 8 ooaacmu
NPUKTIAOHOU MAMEeMAMuKU U UHGOPMAMUKY ¢ UCNOIb308AHUEM OUCKDEMHbIX
MamemamuyecKux mooenetl Ha 8bICOKOM YPOGHe
Ilpeomemnas obnacme u Memoobl MAMEMAMUYECKO2O MOOETUPOBAHUS
OUCKPEMHBbIX 00bEKMO8
OmeuecmgenHbvlll U MeHCOYHAPOOHBIL ONblM 8 UCCIe008AHUU OUCKPEMHBIX
MamemamuyecKux mooenetl 8 eCmecmeeHHbIX HAYKAX HA 8bICOKOM YPOBHe

Ilpumenamo 3uanus, noayuewHvle 6 001ACMU OUCKPEMHOU MAMEeMamuKu u
UCNONb308AMb UX 8 NPOGDECCUOHANLHOU 0esTMeNbHOCIU HA 8bICOKOM YPOBHE
Paspabomxa Hna ocnose 3Hanull, noayueHHvlx 6 001ACMU  OUCKPEMHBIX
Mamemamuyeckux eCmecmeenHblX HayK, USMEHEHUeE U CO2ACO8AHUE CIPYKMYPbl
U Memoovl peuleHusi NOCMABIEeHHOU 3a0a4l Ha 8bICOKOM YPOGHE
ApeymeHmupo6anHo  UCNONb306aMb U A0ANMUPOBAMb  CYUjeCmBYIoujue
MamemamuyecKue Memoovl U CUCTEMbl NPOZPAMMUPOBAHUSL 0TIl pa3paboOmKu u
peanuzayuu aneopummos peuleHus NPUKIAoOHbIX 3a0ay



Bnaoemo Cocmasnenue onucanuii u popmyauposka bi860006 Npu AHAIU3E PeueHUll 3a0ay
NPUKIAOHOU ~ MAmeMamuky U  UHDOPMAMUKU HA OCHOBe  OUCKDEMHbIX
Mamemamuyeckux mMooeell Ha 8blCOKOM YPOBHe
HeamenvHocmy, HANPABGNeHHAs HA peulenue 3a0ay aHATUMUYEecK020 Xapakmepd,
npeonoazarwyux 6vlOop U MHO2000pasue aKmyaibHblX CHOC0D08 peuleHUs:
3a0a4, ¢ UCNONb306AHUEM 3HAHUU, MNOJYYEHHbIX & obnacmu OUCKpemHOU

Mamemamuxu

HJI-2.0IIK-7 Cnocoben mnaxooums, opmyauposams u pewiams CHAHOAPMHbBLIE
3a0auu 6 KOHKpemHoll npooaemMHoil oonracmu

3namop Lenu u 3a0ayu npoOOUMBIX UCCIE008AHULL U Pa3paAbOOMOK, 3HAUUMbIE 3A0aAYU

OUCKDEMHO MAMeMaAmuKy U UHGopmamuxu

Memoovl adanmayuu  cyuwecmeylomux Mamemamuyeckux memooos O
paspabomku U pearuzayuu  areopummos peuieHusi NPUKIAOHbIX 3a0ay Ha
8bICOKOM YPOBHE

Ymemo Ananuzuposams OaHHble npu pewieHuu 3aday 8 obOraAcmuU NPUKIAOHOU
mMamemamuxu U UHGOPMAMUKU HA OCHO8e OUCKPEMHbIX MAmeMamuidecKux
Mooeiell Ha 8bICOKOM YPOGHE
ApeymMenmupo8anHo UCNOIB3068AMb  CYWECmeyiowue Mmunogvle peueHus u
WaobnoHbl  Npu  aHAIU3e  BXOOHLIX  OAHHLIX HA  OCHO8E  OUCKPEMHbLIX
mamemamudeckux mooenell
Ilpumensimov  memoovl u Ccpeocmea NpPOeKmMupoOBaHUsi CMPYKMyp OAHHLLX,
UCNONIBL306AMb U A0ANMUPOBAMb CYUeCMBYIOWUe MAMeMamuiecKue mMemoovl
MOOCNIUPOBAHUSL HA OCHOBE OUCKPEMHbIX MAmemMamu4yeckux mooenei s
paspabomku U pearuzayuu  areopummos peuieHus: NPUKIAOHbIX 3a0ay Ha
8bICOKOM YPOBHE
Ipumensmo mamemamuueckoe MOOeruposanue O peueHus 3a0ay 8 ooaacmu
nPoGheccuoHanbHOU OesimebHOCMU HA OCHO8e OUCKDEMHbIX MAMeMamuiecKux
MoOenell Ha 8bICOKOM YPOBHE
Opuenmupo8amucsi 8 COBPEMEHHBIX AICOPUMMAX KOMNbIOMEPHOU MAMeMaAmUKU,
NPUMEHAMb MeMOObl U CPEOCMBA NPOEKMUPOBAHUSL CMPYKIMYP OAHHBIX HA OCHOGE
OUCKPEMHbIX MAMEMaAMUYeCcKux Mooeiei

Bnaoems Hesimenvrocms, HanpaeieHunas HA peulenue 3a0ad AKMyalbHble U 3HAYUMbLE
3a0a4u  NPUKIAOHOU — MAMEMAMUKU U  UHDOPMAMUKU — AHATUMUYECKO20
xapaxkmepa, npeonoiazarnuux vlO0p U MH02000pasue aKmyaibHblx Cnocob0s
pewieHus 3a0a4 Ha 0CHOBe OUCKPEMHBIX MAMEeMAMUYeCKUX Mooeell Ha blCOKOM
ypoene
Ipoexmuposanue  cmpykmyp  OAHHbIX  C  UCHOJb30BAHUEM — Memo008
Mamemamuyecko20  MOOeIUpo8anus 0ns peuleHus 3a0ad 8 obaacmu
npogheccuonanbHol 0essmelbHOCMU HA OCHO8e OUCKDEMHbIX MAMeMamuiecKux
Mooeneti
Paspabomka mamemamuuecku CLOHNCHBIX AICOPUMMOE HA OCHOBE OUCKDEHHbIX
MAmMemMamuyecKux mooenell Ha 8blCOKOM YPOGHE

TunoBble KOHTPOJIbHBbIE 321AHUS UJIM HHbIE MATEPUAJIbI, HEOOXOAUMBbIE JISl OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPAKTEePHU3YIIIUX ITANbI
(opMupoBaHHs KOMIETEHUHH B MpoLiecce 0OCBOeHHsI 00Pa30BaTeIbLHOI MPOrpaMMbl

Tunosble KOHTPOJIbHBIC 3a/ITaHUA



1. Ilycte P, Q u R - onpeneneHHble ceayronumM o0pa3oM BhICKa3bIBAHUS:
P: 51 ymuparo oT Kax1bl.
Q: Moii cTakaH Imycr.
R: Ceituac Tpu yaca.
3anuiuTe KaxkJ10€ U3 CIeIyIONINX BhICKa3bIBAaHUM KaK JIOTHYECKOE BBIpayKEHUE, BKIIIOUaroliee P,
QuR.
a) Sl yMuparo OT aKIbl U MO CTaKaH He MyCT.
b) Ecnu st He yMuparo oT *axKbl, TO MOM CTaKaH HE MyCT.

2. OO06o3HaYMM 4Yepe3 X CIIOBO «KOIIKa», a yepe3 P(X) mpemmkar «y X €cThb ycbl». 3amHIIUTE
Ka)/10€ U3 BbICKa3bIBaHUI B CUMBOJIbHON (hopMe:
a) YCBI €CTh Y BCEX KOIIICK;
b) maiimercs xomka 6e3 ycos.

3. Kakue u3 Claeayromux npeuIoKeH i IBISIOTCs peankaramu? Kakue n3 HUX TOKIECTBEHHO
VCTHHHBI, TOXKIECTBEHHO JIOKHBI, BBIIOJTHUMBI?
a) X menurcs Ha 3 (X € N).
b) X menwurcs Ha 5.
c) y=x2%xeR
d x*+y?=12z;%,Y,z <R

4. WM300pa3uTh Ha KOOPIAMHATHOM IIIOCKOCTH O0JIACTH UCTHHHOCTH TPEINKATOB
a) (X<2)A(x<y)
b) (>2)v(y>INA((x<-1)v(y<-2))

5. Brigenutb cBOOOAHBIC IEPEMEHHBIC CICTYIONTUX IMPEIUKATOB.
a) VX (x-y=x+(-y); x,yeR)
b) vx(3y P(xy) »Q(xy,2))
c) 3u Vv P(u,v) - 3t Q(t,u)

6. CropaBeTHBBI JIH CIEAYIOUINE YTBEPKICHUS?
a) VxP(x,y) = IxP(x,y)
b) VX(P(X,y) A Q(X,y)) =VXP(X,y) A VXQ(X,y)

7. JlokazaTk, 4TO CylIeCTBYIOT mpenukatsl Q, P Takue, 4ro:
a) VX (P(X) v Q(x)) # VX P(x) v VX Q(X)
b) Vy3IxP(x)y) » Ix Vy P(x,y) # 1

8. Kaxkwue u3 hopMyI TOXIECTBEHHO UCTUHHBI?
a) VX (P(X) > Q(x)) = (VX P(x) > ¥x Q(x))
b) VX (P(x) = Q(x)) = (3x P(x) = ¥x Q(X))

9. Tomyuuts m.H.¢. npeaAuKaTHON HopMyIIBI
a) IxVyP(xy) > VxIy Q(x,y)
b) (3xVzP(x,z) v VxVyP(x,y)) >VzR(2)

10. [IpsAMBIM pacCykI€HUEM JTOKAKUTE UCTUHHOCTD BBICKA3bIBAHUSA:
N U M — Y4eTHBIC YUCIa => N + M — YUCJIIO0 YETHOE.

11. [aiiTe oOpaTHOE JOKA3aTEIbCTBO BhICKA3bIBAHMUS:
N2 — YeTHOE YHCIO => N — YETHOE.



12. MeTo1oM «OT MIPOTUBHOT0» JOKAKUTE, YTO
N+ M— HEYETHOE YHCIIO => OJHO M3 CJIAraéMbIX SBJISETCS YETHBIM, a IPYyroe —
HEUYETHBIM.

13. MeTo1oM MaTeMaTU4eCKOW WHAYKIIMHA JOKAKUTE:
a) 7"-1 genurcs Ha 6 mpH JTIOOOM HATYPaJIbHOM IOKa3aTese N

1 1 1 n
b) +iz++

(Zn-1)+(2n+1) = ol JJI1 BCEX HaTypaJIbHbIX qucema n
—1)*

14. TlocnenoBaTeIbHOCTD LENBIX YUCET X1, X2, ..., Xn OHpENeNieHa PEKyppeHTHOI (OpMyIIoii:
x1 = 1 m Xk1=Xk+8K, mpu k>1. Jlokakure 1O MHIYKLIUH, YTO HMEET MecTo (opmyia:
Xn=(2n-1)? n1st Bcex N>1.

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

16. C nomousto auarpamm Ditniepa — BeHHa BBISICHUTB, KaKue U3 CIeLyOIUX AUCTPUOYTUBHBIX
3aKOHOB CIIPaBeIJIUBBI JyIs 100X MHOXecTB A.B.C:

a) A\BuC)=(A\B)u(A\(Q) b) AA\BAC)=(A\B)A(A\C)
17. Kakue u3 cieayromux yTBep:KIeHUN BEPHBI:
a) bc{ab} e) bc{a{b}} i) e{c}
b) be{ab} f) be{a,{b}} ) o<z}
c) {b}={ab} g9) {b}={a{b}} k) @ed
d) {b}e{ab} h) {b}e{a{b}} ) O
18. U3BectHO, uTo B = A = C, ac A n a¢B. Kakue u3 cienyrommx yTBepKICHUN BEPHBI:
a) ac AnB c) acAAB e) acAuC g) {a}cAn(B\C)
b) ac AuB d) {a}cAnC f) ac AnBUC h) {a}cBA (A\C)

19. [Toka3zath TOXKIECTBO C UCITOIB30BAHUEM JIOTHKHU TPEIMKATOR

a) AVANB=A ) AAB=ANBUANB

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

20. BeisicHHTE, KaKue U3 CIICAYIOIINX PAaBSHCTB CITPABE MBI JUTS TIOOBIX MHOXecTB A, B, C, D:
a) AAB=BAA
b) (AUB)AC=(AAC)UBACQC)

¢) AABNT=AnBnCU4AnBNTC

21. U3BectHO, uTo AC B = C, A #0,C #0. SIBnsercs 11 MHOXKECTBO MyCThIM?
a) CU(A\B);
b) (B\C) n(AUB);

22. Yupoctute Beipaxenne, ecaun C=U, D=
a AnCu BACUAND:



b) AnBUCAND

23. YupoctuTte Boipaxenue, ecnu Ac Bu Cc D
a) ABnCnD
b) (AuB) N (CuD)

24. PemiuTh ypaBHEHUE, HATH HEOOXOAUMBIE U IOCTATOYHBIC YCIOBUS, IPU KOTOPHIX YpaBHEHHE
HMMEET peIlICHHE.

1) (AAB)AX=ANB 3) (AAB)AX=AUB
2) X\A=BU(X\A) 4) AnX=(X\A)uUB

25. Pemuth cuctemy ypaBHeHuil. Haiftu HeoOXoaumble U JOCTATOYHBIE YCIOBUS, IIPU KOTOPBIX
CUCTEMA UMEET pELICHHUE.

ANnX = AncC XUB=BuUC
1) i BNnX = BnC 3) {XUA = AuC

CNnX =AnB XUC = BucC
) {BU)£=‘§

AAX=C

26. ITycts M2, M3, Ms 0003Ha4aroT MoAMHOXKeCcTBa yHHBEpcyMa N, cOCTOSIINE COOTBETCTBEHHO
H3 BCEX 4Hcel, KpaTHbIX 2, 3, 5. C moMoIpio onepanuii HaJi MHOKECTBAMHU BBIPA3UTh uepe3
HHUX MHOKECTBA BCEX YMCEIL:

a) JeNAIMXCS Ha 6
b) nmensmuxcs Ha 30

27. Onpenenute, Kakde W3 CICAYIOIIMX OTHOLICHHH HAa MHOMECTBE JIOJCH peQIeKCUBHBI,
CHMMETPUYHBI U TPAH3UTHBHBL:
a) «... IMEET TeX JKE POTHUTEIICH, UTO U...»
b) «...saBIsIETCS OpaTOM...»

28. Onpenenute, Kakue W3 MPHUBEACHHBIX HIDKE OTHOLICHHH Ha Z SBISAIOTCA pedIeKCHBHBIMH,
CHMMETPUYHBIMH, & KAKHE TPAH3UTUBHBIMU?
a) «X+y— HEYETHOE YHCIION»
b) «x+ Xy — 4eTHOE YHCION.

29. Kakumu cBOWICTBaMH 00JTAIArOT CIIEAYIONINE OTHOIICHHS HA MHOXKECTBE HATYPATbHBIX YHCEN?
a) Ri={(m, n)|nwum B3auMHO MPOCTHI} b) Rs={(m, n) | m=n?}

30. Onpenenute, KAKUMH CBOWCTBaMH 00JIaJAl0T CIICAYIOIIIE OTHOMICHHUS Ha MHOXKecTBe N
a) aRb < awu b cocrosit u3 pasubix 1udp
b) aRb < cymma mudp a e 6ombine cymmsl mudp b

31. Jlokazarh, 4YTO CJACIYIOIIAE OTHOIICHUS SBSIOTCS OSKBHBAJCHTHOCTAMH. HailTh Kiaccel
DKBUBAJICHTHOCTH W WHJEKC pa30HeHHs. YCTaHOBHTh B3aUMHO OJTHO3HAYHOE COOTBETCTBHE
MEKIY (PaKTOP-MHOKECTBOM U YKa3aHHBIM MHOYXECTBOM.

a) Ri={(x,y)|x Yy eZ, x-y —uerHoe}, Z\R1={0, 1}
b) Ra={(X,¥)|X, Yy €Z, x-y — nenutcs Ha N, NeN}, Z\R4={0, 1, ..., n-1}

32. HOKaSaTI), YTO OTHOIIIEHHE M Ha MHO>KECTBE R2 ABIACTCA OTHOIICHHUEM OKBHUBAJICHTHOCTHU Ha
MHOXKECTBC RZ. OHpe,Z[CJ'II/ITB KJIaCChbl OKBUBAJICHTHOCTH.
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M = {((x1,X2),(Yn,Y2)) | (x1,%2),(y1,y2) € R?, xi*+ X2°= yi*+ y2°}.

BrisicHuTe, Kakue 13 CIeAYIONINX MMEePeUrCICHHBIX OTHOIEeHn Ha MHOkecTBe {0, 1, ..., 9}
SIBJISIFOTCST OTHOIIEHUSIMU DKBUBAJICHTHOCTH. HaliiuTe Kiacchl SKBUBAJIEHTHOCTH.

a) Ri:={(a,b)|a=Db(mod3)}
b) Rs={(a, b) | |22 -2° |< 16}

Onpenenute, KakMe M3 CIEAYIOIMX OTHOWIEHWH Ha Z? SBIAIOTCS OTHOMICHUSIMU
SKBUBAJIEHTHOCTHU. HaiianTe Kinacchl SKBUBaJICHTHOCTH.

Q) (x1,y1) R (X2, y2) © X1 =Xz
b) (x1, y1) R (X2, y2) <> X1 < Xo uiu X1 = X2, Y1 < Y2

Kakne wu3 0THOH.ICHPII>1, NpCACTABJICHHBIX AWarpaMMamMu, SABJIIIOTCA  OTHOIICHUSAMU
SKBUBAJICHTHOCTH ?

) Q& L &

Y/

g .

Onpenenure, KaKMMH CBOHCTBaAMH OO0Ja[alOT CIEAYIONME OTHOIICHHS Ha MHOMKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiitu TpaH3uTUBHOE 3aMbIKaHHE R+.

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

b) aRb < a*>3b

Ecnu oTHOIICHHE SBISETCS OTHOIICHWEM 3KBHBAJICHTHOCTH, TO HAWTH HMHACKC Pa3OHECHUS
MHOXecTBa Z2
a) (X1,y1)R(X2,y2) < KOJIMYECTBO Pa3IMYHBIX HUQPP X1 PABHO KOJIUYECTBY Pa3INIHBIX HUPD
X2
b) (X1,y1)R(X2,y2) <> makcumainbHas udpa X1 paBHa MaKCHMaIbHOM 1Hdpe X2

Ha muoxectBe N\{1} BBeneno otHomenue S = {(m, n) | m genurcs Ha n}. Jlokaszarts, 4ro S-
OTHONICHHE YaCTUYHOTO0, HO HE JIMHEWHOTO MOPS/IKa.

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

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

[Tokazatsp, uto R - OTHOLIIEHHE YACTUYHOTO, HO HE JIMHEWHOTO MOPSIIKA.

40.

OnpeaenuTh KaKUMHU CBOMCTBaMU 0071a1a10T oToOpakenus f, g: R—>R. Haiitu ux koMmo3uiuu
f o g, g o fu onpenenuts ux cBOMCTRA.
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i |2+x. x20; X | x5 %22
a) f(x)= g(x)=
|2-x. x<0; |2x. v<2
o prin | X X200 Xz XL
o) f(x)= o(x)=
|-x, x<0: 2—X <]

Haiitu uncno mapuipyroB u3 nyHkra M B nyHKT N uepe3 nyHKT L, ecnu u3 M B L Benyt 6
nopor, auz L B N - 3 noporu.

Halitn KoJM4YecTBO BCEX WIECTHU3HAYHBIX u4uced. HalTu KOIM4ecTBO BCEX UETHBIX
HIECTU3HAYHBIX yucen. HailTh KoJinuecTBO BCeX MIECTU3HAYHBIX uncel, mpeBocxoasmmux 500.

B Oubnmorexe 5 pa3nMYHBIX YYEOHHKOB IO TE€OMETPHH, 6 pa3IMYHBIX YYEOHHKOB IIO
TpUroHoMeTpun U 4 - mo anredpe. CKOJBKO IOJHBIX KOMIUIEKTOB YYEOHMKOB MOKHO
COCTaBUTH?

B ¢yrOonsHOM TypHUpE y4acTBYIOT 15 xomanz. PasbirpeIBaroTcs 30510ThIE, cepeOpsHBbIC U
6pon30Bble Meaau. CKOIBKMMHU CIOCO0aMH MOTYT ObITh paclpeieleHbl Meaaan?

['pynme U3 1ecsaiTd COTPYAHUKOB BBIAEICHO TpU MyTeBKU. CKOJBKO CYILIECTBYET CIIOCOOOB
pacnpeneseHus MyTeBOK, eClIn:
a) BCE MTyTEBKU PA3JIUYHbL; 0) Bce MyTeBKH OJMHAKOBBI?

W3 rpynmel, cocrosieii u3 20 yeaoBek, HyKHO BBIOpaTh Ipeaceaarens npodkomMa, cekperaps
1 kazHadesi. CKOJIbKUMH CITIOCOOaMU MOYKHO 3TO CAEIaTh?

CxonpkuMHu crioco0aMu 12 KHUT MOYKHO pacCTaBUTh Ha OAHON KHMKHOM nojsike? CKONbKUMU
crioco6amu 10 KHUT MOYKHO PAcCTaBUTh Ha OJHOM KHUKHOM MOJIKE TaK, YTOOBI MEX /1y KHUTOH
A n B naxoaunoch 2 KHUTH?

CKonpKUMHU crioco0aMu Ha MSTh Pa3IMYHbIX KOHBEPTOB MOYKHO HAKJIEUTh MO OJHOW Mapke,
€CJIM Ha TIoYTe uMeeTcs 16 pa3InyHbIX BUIOB Mapok?

Ha xpyrosoii kapycenu 10 Mect. CKOIBKMMH pa3IMYHBIMU CIIOCOOaAMHM MOXHO paccaauts 10
nIereli Tak, yToOkl Mama cujena 3a Baneii?

CKOJBKMMHU CIOCO0aMU MOYKHO pa3JeNIUTh KOJIOAY U3 36 KapT MoIoJiaM Tak, YTOObI B KaX 01
nayke ObUIO 110 J1Ba Ty3a U JIBa KOPOJIs?

CKOJIbKO NaJIMHAPOMOB (CJIOB, YHTAOLIUXCS OJAMHAKOBO CIIEBA HAIPAaBO U CIIpaBa HAJIEBO)
JUTMHBI N MOKHO COCTaBUTh, €ciu B anipaBute k OyxB?

Kakum umciom cmoco0OB MOXKHO Ha OOBIYHOM IIMAXMATHOM JOCKE Pa3MECTUTh Oelnyr M
YEepHYIO JIaJIbU TaK, YTOOBI OHU HE aTaKOBAIH JIPYT Apyra?

HNmeercs ni1  pa3HBIX KHUT OJHOTO aBTOpa, N2 — BTOPOrO H N3 — TPETHETrO.
Kakum guciom crmoco60B MOXHO BBIOpaTh

a) JBE KHUTHU OJHOTO aBTOPa;

b) Tpu kHUTH OZHOTO aBTOPA;

C) OJHY KHHTY IIEPBOTO aBTOPA, JIBE — BTOPOT'O U TPH — TPETHET0?
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Kakum unciom cmoco6o u3 10 yeaoBek MOKHO BBIOpaTh TPH KOMUCCHH, €CITH B TIEPBOU U BO
BTOPOI KOMUCCHSIX TOJKHO OBITH 1O 3 4ETIOBEKA, a B TPEThEH - 5 4EIIOBEK, U HUA OMH U3 YJICHOB
MepBO KOMHUCCHH HE JOJKEH BXOJIUTh BO BTOPYIO U TPEThIO?

Kakum 4gnciom cnoco60B MOKHO PacIoIOKUTE n Hyneﬁ nk CAMHUIL B ITIOCJICA0OBATCIIbHOCTD
Tak, yTOOBI HUKAKHE JABC CAMHUIIBI HE CTOSAIN pHI[OM?

Tpoe pedsT B camy cobpanu 25 16510K. CKOIBKHUMH CIIOCOOaMH OHU MOTYT MIX Pa3/IeIUTh MEXKIY
coboii?

CKOJIBKO CJIOB JUIMHBI 25 B aHTIMiickoM andaBure(Bcero 26 OyKB) MOKHO COCTaBHTh, €CIIH 3
OyKBBI HOBTOPSIIOTCS 11O 2 pa3a, 2 OYKBBI TOBTOPSIOTCA 4 pa3a, a OCTaJbHbIC OYKBHI PA3TUYHBIC.

B Baron cenu 19 naccaxupoB. CkoiabKuMH crioco0aMu OHM MOTYT BbITH Ha 10 ocTaHOBKAX,
€CIIM Ha KaX/10i OCTaHOBKE JIOJIKEH BBIMTH XOTS OBl OJIH MACCAXKUP?

Ckoubkumu criocobaMu 15 pa3iuvHbIX MOHET MOYKHO Pa3JIoKHUTh 110 ABYM (TpeMm) KapMaHam?

CKOJIbKUMHE cI1oco0aMu 7 pa3inYHbIX MOHET MOXHO Pa3JIoKUTh MO ABYM (TpeM) KapMaHam
TakK, 4TOOBI HA OJIMH HE OKA3aJICS ITyCThIM?

CKOJIBKUMH Ccrioco0aMu MOXKHO pazaenuTh 10 pa3MyHBbIX MOJAAPKOB CPEIU TSATH JICTCH Tak,
YTOOBI y KaXKJI0TO OBLT XOTs1 OBl OJTUH IMTOJApOK?

Ckonbkumu criocodamu 15 pa3HbIX KOH(ET MOXKHO Pa3leNIUTh CPEeau TpeX MaJbUUKOB TaK,
YTOOBI y K&KAO0TO ObLIa XOTs OBl 071HA KOH(peTa?

Cxonpko HatypanbHbIX uncen oT 20 1o 1000 nenurcst poBHO Ha oHO U3 yucen 7, 11 win 137

CxonbkuMH criocobamu 28 KOHBEPTOB MOKHO TIPOU3BOJIBHO PA3JI0KUTH IO 6 AIIUKaM, €CIIU:
a) BCe KOHBEPTHI Pa3HbIC U BCE SAIIUKH OJHHAKOBBIC
b) Bce KOHBEpTHI pa3HbIC U BCE SMIMKH Pa3HbIC
C) BCe KOHBEPTHI OJMHAKOBBIC U BCE SIINKU Pa3HbIC

JlecsTh CTyNEHTOB W3 3 Pa3lMUYHBIX MHCTUTYTOB pemmin c@ororpadupoBaThCs BMECTE.
dororpad pacroIOKUI UX B OJMH PSJT, IPHUYEM CTYICHTHI KQXKJIOTO HHCTUTYTA CTOSUTH BMECTE.
CKONBKMMH CIIOCO0AMH MOYKHO TOJYYUTHh TaKyl0 KOMIIO3UIIMIO, €CIH U3 JIBYX WHCTUTYTOB
OBLJIO TI0 4 CTyJIeHTa, a U3 TPETHETO - 2 CTYJACHTA?

Ckonbk0 OMHApHBIX OTHOIIEHHH MOXKHO 3a/1aTh Ha MHOXKECTBE M3 N 31eMeHTOB? CKOJIBKO
Cpe/u HUX:

a) pedekcuBHBIX?

b) cummerpuyHbIX?

C) aHTUCHMMETPHYHBIX?

CKONBKO MaTpHIl ¢ N CTOIOIAMHU U M TOMApPHO Pa3TUYHBIMU CTPOKAMH MOKHO COCTAaBUTH W3
yneMeHToB O u 1?

CKOJIBKO UMEETCS TIEPECTAaHOBOK U3 DJIEMEHTOB 1, 2,...,N, B KOTOPBIX
a) 1 crout panbie 2?
b) 1 u 2 He crosr psaom?
C) mexay 1 u 2 pacnonoxxeHs! k Ipyrux aneMeHToB?
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d) 1 crout He Ha IEpBOM MecCTe, 2 — HE Ha BTOPOM?

CKOJIBKO ~ OTHOIICHUH JIMHEWHOTO TOpSAJKAa MOXKHO OINPEACIUTh Ha  MHOMKECTBE
U3 N DJIEMEHTOB?

CKOJIBKO UMEETCS MATH3HAYHBIX JICCITHYHBIX YHCEIl, Y KOTOPBIX
a) uudpbl UIYT CIICBa HAMPABO B BO3PACTAIOIIEM TTOPSIIKE;
b) poHo Tpu 1M pPHI YETHBIE;
C) He MeHee IBYX YETHBIX [upp?

OrnpeaennuTe Yucio MeIbIX MOJI0KUTEIbHBIX (IIEbIX HEOTPUIIATEIBHBIX) PEIICHUN YPaBHCHHS
X1 +X2 +...+ Xk =N.

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

a) 2 KHUTHW OJHOTO aBTOpa

b) 5 kHHT IBYX aBTOPOB

Nmeercs 20 kaur aBTopa A, 15 xuur aBTopa b, 15 xuur aBropa C, 18 xuur aBTopa Jl. Ckosnbko
BapHUaHTOB BHIOPATH:

a) TpHW KHHUTH OJHOTO aBTOPa

b) msITH KHHT IBYX aBTOPOB

Paznoxuts mo popmyne 6mHoma HeroToHa niu 00001IeHHOMY OMHOMUHAIIBHOMY TIPaBHITY :

a) (1-x%)° b) (-t}

[Tycts xonoma cocrout u3 100 mponymepoBanHbix kapT uuciamu 1, 2, ... 100. Ckonpkumu
CIOCO0aMH MOXKHO PAaCHOJIOKUTh KapThl B KOJIOJE Tak, yToObl HU st oguoro K (1 < k < 100)
KapTa ¢ HomepoM K He 3aHnMana K-e mecto?

Jano mHO)xectBO U M3 N 27IeMEHTOB M B HeM MoaMHOkecTBa A u3 k snemenTtoB u B u3 |
3NIeMeHTOB, npuyeM | A U B |= m. Haiitu yucino moamuoxectB X < U, yIOBIETBOPSIOIINX
YCIIOBHIO:

a) AcX,BcX;

b) XcAAB

Yemy pasen koddduiment npu X* y® B paznoxenun (1+ x+ y)2°?

Cpenu coTpyIHUKOB (UPMBI ceMHaaLATh YENOBEK 3HAIOT AHTJMUCKUN S3BIK, JECATh —

HEMELKuH, cemepo — ppaniy3ckuid. Tpu yemoBeka 3HAIOT aHTIMHACKUN U (PpaHIly3CKHii, 1Ba —

HEMEUKUH U (paHIly3CKHUA, YeTBEPO — aHTIIMHCKUI U HEMEKUH.

a) CKoabKO YegoBeK pabortaeT B (pupMme, eClIU KaKAbIH 3HAET XOTSA Obl OJMH S3BIK, a JBa
4eJI0BEKA 3HAIOT BCE TPU SA3bIKA?

b) CkonbkO COTPYTHHMKOB, HE 3HAIONIMX HH OJHOTO MHOCTPAHHOTO f3bIKa, €CIA B (QupMe
paboTaeT TpUALATH YEIOBEK U HUKTO U3 HUX HE 3HAeT BCEX TPEX SI3bIKOB?

Jano wmHoxkectBo U w3 N osnementoB. Kakum  4HMCIOM  CIIOCOOOB B HEM
MOXKHO BBIOpaTh Tpu mnoaMHOkecTBa A, B, C Tak, 4TOOBI BBHINOJHSUINCH 3aJaHHBIC
YCIJIOBHSL:

a) n=7,|(A\B)uC|=6,|C\(AnB)]=2;

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



80.

81.

82.

83.

84.

85.

86.

87.

88

89

90

91

92

PaccmarpuBatorcs cioBa B andasute {ai, az,..., ag}. Uepes Ni 0603HaYaeTCS YHUCIIO BXOKICHHUIA
6YKBI>I di B CJIOBO. Tpe6yeTc;1 MOJACYMUTAThL YMUCJIO CJIOB JJIUHEI N, YAOBJICTBOPAIOIINUX JaHHBIM
YCIIOBUSIM:

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

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

[TocTpouTh TabnMYHOE TIpeICcTaBIeHUE (PYHKITUH
a) (xAy-»>2)v((xly)—-x|2) b) (xAy = X|2) D (x=y) ! (yBxV2)

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

a) A=x®yANzAy->xAzA(x1ly), B=&Ay - (y!2z2)) VxAzAz

[TpuMeHsist paBHOCHIIbHBIC TTPEOOpPa30BaHMUs, IPUBECTH K OoJiee MPOCTOM hopme
a) ANy-2)v(xly) by @ xVz)Ay - x|z

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

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

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

[IpumeHsisi paBHOCHIIbHBIC TIPEOOpA30BaHMsI, TIOKA3aTh, YTO X1 — (PUKTUBHASI IEPEMEHHAsI
a) (Xe—>X1)A(X2dX2)
b) (x1=x2)v(X1|X2)

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

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

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

. Ucrionb3yst mpUHIMIT TBOMCTBEHHOCTH, IMOCTPOUTH M YIPOCTHUTH (HOPMYIY, PEaTH3yIOUIyIO
(GYHKLHIO, IBONCTBEHHYIO K (DYHKIIUH:

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

. Momyunte CKH® u C/IH® pynkumu:

a) X1A X5 V X3AX3 V (X1 —> X2AX3) C) (xX1Vv Xz vXx3) A (X1AX2VvX3)

b) 0011110100100011 d) (X1 — X2) ® (X1| X2AX3)

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

. Pa3iouTh 1o nepeMeHHoM Y U MoIy4YuTh (OpMYITy, HE COJEPHKAILYI0O KOHCTAHT

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

. Kakue u3 cnenyromux gpyHkunii caMmo/1BoCTBEHHBIE?

a) (Xvy) A (XvZ) A (yv2) b) (0011100011100011)

. Ioctpouts nonunom XKerankuna st GyHKINU:



a) (10001110)
b) (01100110)

c)

93. Beisicauts npu kakux N(N>2) pyukiwms f(X1, X2,
a) X1® X2 D...®D Xn

b) (D15 Xi A Xir1) ® Xn A X1

@. XXl

c) Iz«

J=T1

94. 3amMeHUTh TPOUYEPKH B BEKTOPE CHMBOJAMHU

(x = yAD)®x = u))V(y = xAu)

..., Xn) COXpaHsIeT KOHCTAHTHI:

0 mmm 1 Tak. YTOOBI TOJYYHJIICS BEKTOP

CaMOIBOMCTBEHHOH (yHKIIMH:
a) (01-0-0--11-0-1--)
b) (--01--11--01--10)

95. Kakue u3 cnenyromumx (yHKIMI MOHOTOHHBIE?
a) (01101001)
b) (00110110)
c) (0001001001100111)
96. 3ameHuTh TpouUepKkH B BekTope cuMBOJIamMu O wim 1 Tak. YTOOBI TMONYYMIICS BEKTOP
MOHOTOHHOM (PYHKLIUU:
a) (-00-) b) (---1--0-)
97. 3amMeHUTH pouepku B BekTope cuMBosiamu 0 w1 tak. 4To0bl osyuwniicst Bekrop ¢ynkiuu f
e MnS

a) (---1) b) (-00--1--1)

98. BoisicHuth npu Kakux N(N>2) ¢pyukiws f(X1, Xo, ..., Xn) MOHOTOHHAS:

a) X1® X2 D...® Xn
99. Kakwue u3 creayommx QyHKIUH THHEHHBIE?
a) (1001) c) (10100110)
b) (01101001) d) (1110100110010111)

100. 3ameHuTH IPOYEPKH B BeKTOpE CHMBOIaMU 0 mitn 1 Tak. YTOOBI MOITYUYHIICS BEKTOP JIMHEHHOM

byHKIMU:
a) (10-1) b) (-0-1- -00)
101. Haiitui gucno dynxmwmii (X1, X2, ..., Xn) (N=>0), npuHaISKAIINX MHOKECTBY
a) TonT: h) M\ T
b) TonS ) LnM
c) TinL ) TonTinLAM
d) TonTinS K) (Touw To)\L
e) TonTinL ) (To\L) U ((LUM)\ T1)
) TinTinSNL
g) M\ To

102. Haiiti QpyHKIIHIO TPUHAUTISKANTYIO MHOKECTBY
a) (TinL)(Tow S) b) L\(M\Ty)
c) ((Ton T1) U S)(L\M)



103. BeisicHuTh TONTHA M cUCcTeMa (YHKIHMMA, 3aJJaHHBIX BEKTOpaMH CBOMX 3HadyeHWi. M ecnu
MIOJIHA BBIPA3UTh V, A, —
a) {(0110), (1100 0011), 10010110)};
b) {(1001), (11101000 )};

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

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

a) b)

"\..
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s
.-’/ ‘
AN P

106. Bepmnna crenenn O HaspiBaeTcsl u3oiuMpoBaHHOW. Ompenenurte uuciao rpados ¢ N
BEpIIMHAMH, B KOTOPBIX
a) aaHHbie K BEpIIMH ABJISAIOTCS U30JIUPOBAHHBIMHU:

107. I'padsr pa3duTh Ha KJ1acchl H30MOPQHBIX I'padoB.

1XONXO
Z N RQOQPWN

7

AhEx L —=

18

108. I'pa¢sl pa3dbuTh Ha KIacchl H30MOPQHBIX I'padoB.

1] )

1 2 3 -

R R ARG

6 7 8 9 10
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109. Ilepeuncnuts Bce momapHo HenzoMopdHbIe rpadsbl:
a) CBsI3aHHbIE HCOPHEHTUPOBAHHBIC C 4 BEPIIMHAMU
b) mepeBbs ¢ UKMCIIOM BEPIIMH, HE MPEBBIMIAOIIAM 6



110. HaiiTi yuCIIO KOMIIOHEHT CBSI3HOCTH U CHIIBHOM CBSI3HOCTH TpadoB.
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111. HaiiT MaTpuIily JOCTH)KUMOCTH, OCTOB MHHUMAJILHOTO Beca, ()yHIaMEHTAIbHBIE MaTPHUIIBI
LUKJIOB U Pa3pes30B.
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113. Kakwue u3 rpadoB miaHapHbI?



114. Haiiti xpomMaTtudeckoe 4yncio rpada.

2) b) c)

115. Ompenenuts 4nciao rpadoB ¢ N BepIIMHAMH, B KOTOPHIX JOMYCKAIOTCS pedpa CIeMyIONIX
THUIIOB:
a) HEOPUCHTHPOBAHHBIC U NCTIIH;

116. IIpu kakux N cymiecTByeT rpadsl ¢ N BEpIIMHAME, KaX1as U3 KOTOPbIX UMEET CTENEeHb 37

117. Haiiti rpad c mecTbi0 BepIIMHAMM, KOTOPBIH HMMEET raMHJIBTOHOB IMKJI, HO HE MMEET
SMIIEpOBA LUKIIA.

118. KakoBo HaunbobIee 9ncio pedep B IBYI0IBHOM Tpade ¢ N BepinHaMu?
119. HaiiTi 9uCIIO KOPHEBHIX JEPEBbEB ¢ MHOKECTBOM BepmiuH (I.....w)

120. ITepeuncnute Bce Tpadbl C yKka3aHHBIMU CBOMCTBAMHU U 3HAYSHHSIMH TTapaMeTPOB (B CKOOKax
yKa3aHO YMCJI0 UCKOMBIX Ipa)oB):
a) 6 BepummH. 5 pebep;
b) opueHTHpOBaHHBIE, Oe3 MeTeNb. 4 BEpIIMHBL. 3 pedpa.

121. Tlycte B= {b1 ,b2, b3, bs, bs} - andasur s3pika cooOuieHui, AAS KOTOPOro 3agaH KOJ
V=<10,12,012,101,2100> B andaButre A={0, 1, 2}. BBISICHUTb, SBISETCS JIU CIOBO O KOJOM
HEKOTOPOT0 COo00MIeH . B cllydae MoI0KUTEILHOTO OTBETA, BEISICHUTD SBJISIETCS JIH OL KOJIOM
POBHO OJTHOTO COOOIIICHHSI.

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

122. BrrsicHuTh, 061aAaeT 1 Kol V CBOWCTBOM mpedukca:
a) V={0, 10, 11, 1110}, b) V={0,10,...,10" ... }.



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

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

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

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

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

127. Onummmre JIKA, KOTOpBIE TOMYCKAIOT CIEAYIONUE SI3bIKU Haa andasutoMm {0, 1}:
a) MHOXKECTBO BCEX IEMoYeK, okaHuuBarommxcs Ha 00;
b) MHOXeCTBO BCex IemoueK, CoASPIKAIMX TPH HYJIS TOIPSI/T;

128. Onummre JIKA, nomyckaromue Takue S3b1ku Haa andasutoM {0, 1}:
a) MHOYECTBO BCEX IETMOYEK, B KOTOPBIX BCSAKAs MOAICIIOYKA M3 MATH MOCIEI0BATEIbHBIX
CHUMBOJIOB COJEPKUT XOTs ObI J1Ba 0;
b) MHOECTBO BCeX IIEMOYEK, Y KOTOPBIX Ha IECATON MO3UIMU CIIpaBa CTOMT 1.

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

130. IIpeobpa3yiite cnenyromuit HKA B sxBuBanentusiit IKA u onummre HegopMaabHO SI3BIK,
KOTOPBIN OH JIOITyCKaeT.
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131. Haiiaure HeneTepMUHUPOBAHHBIE KOHEUHBIE aBTOMAThI, KOTOPbIE JOMYCKAIOT CIIEAYIOIIHNE
s3b1KH. [locTapaiiTech MaKCHMaIBHO HCITOJTb30BaTh BO3MOYKHOCTH HEACTEPMUHU3MA!
a) MHOXeCTBO Lenovek Hax andasurom {0, 1, ..., 9}, mocnenuss nudpa KOTOpbIX
BCTpEYaeTCs elle I71e-TO B HUX;

132. Iloctpoiite HKA, pacno3Haromme MHOXKECTBAa IIEMIOYEK, COJAEpKAIIne B KadeCTBE
MOJLEIIOYEK CIIEYIOIIHUE:
a) abc, abd u aacd. BxoausiM anaButoM cuutath {a, b, ¢, d}.



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

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

— BBIIIUIIATC BCC LCIIOYKH, NJJIMHA KOTOPBIX HEC OoJtee 3, A0IMYCTUMBIC TAHHBIM aBTOMATOM;,
— 1npeoOpazyiTe naHHblil aBromar B JIKA.
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135. Ioctpoiite e-HKA, koTOpble HOMyCKalOT ClenyrolIue S3bIku. [l yrpoueHus: mocTpoeHui
UCIIOJIB3YHITE, IO BO3MOXKHOCTH, €-TIEPEXO/IbI:

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

KOTOPBIX CTOUT HYJIb HUJIM HECKOJIbLKO CMUMBOJIOB b, M BCJIC 3@ HUMHU HYJIb WX HCCKOJIBKO
CHUMBOJIOB C.

136. Hamwuiure PEryJISIpHBIC BBIPAKCHUA I CIICAYIOIIUX SI3BIKOB!:

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

b) MHOXeCTBO 1emoueKk U3 HyJIeH U eIUHMII, B KOTOPBIX IECATHIH OT MPABOro Kpast CHMBOJI
paBeH 1;

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

137. Hanummte perynisipHbIe BRIPAKESHHUS IS CIIEAYIOMINX S3bIKOB!

d) MHOXECTBO BCEX ILIEMOYCK U3 HYJICH U €NHHMII, B KOTOPBIX KaXIasl Mapa CMEXKHBIX HyJIeH
HaxOJIUTCA Nepe]] Napoi CMEXHBIX €IUHUIL;

138. Hanumure perynsipHble BRIPAKEHUS TSI CIIEAYIOUINX S3bIKOB:
a) MHOKECTBO BCEX IICTOYEK U3 HYJICH U UHUII, B KOTOPBIX HeT moiernouku 101.

139. Onummre OOBIYHBIMU CIIOBAaMH SI3bIKU CIIEAYIOIIUX PETYJISPHBIX BBIPaKEHUI:
a) (1+¢&)(00*1)*0*.

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

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

—  BBINHUIIMTE BCe peryispHble Bripaxkenus Rij®. ITocrapaiitech MaKCHMATbHO YIPOCTUT
9TH BBIPAKCHUS;

— HaIMIIUTE PETYJISIPHOE BBIPAXKEHHE JUIA SA3bIKa 3aJaHHOTO aBTOMATa.
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141. Tlpeobpazyiite cnenyronuii JIKA B peryisipHOe BBIPaOKEHHE,
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142. TlocTpouTh peryyisipHOE BBIPAKESHUE /IS IIETIOYEK JOMYCKaeMBIX aBTOMATOM
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143. TIpeoOpa3yiite crnemyronme peryispasie BeipakeHust B HKA ¢ e-mepexonamu;

a) 01*;

b) (0 + 10)*1*,

144. JlokaxxuTe WM ONPOBEPTHUTE KaXJ0€ W3 CIEAYIOIIHUX YTBEPXKICHUM IJS PEryJsSIpHBIX

BBIPAKECHUM:

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

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

145. JTokaxuTe HEpEeryIsIpHOCTh CIEIYIOIUX SA3bIKOB
a) {0"10"|n>1};



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

146. OmpenenuTs Kakue W3 MPEUIOKEHHBIX S3BIKOB HE SBISIOTCS perysipHbiM. OtTBer
000CHOBATb.

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

147. TlpencraBieHa Tabauna rnepexo0B HekoToporo JIKA:
— COCTaBbTE TAOJHMILY PA3TUYUMOCTH JIJIsi ’TOTO aBTOMATa;
— mocTpoiTe s3kBUBaJIeHTHBIN JIKA ¢ MUHUMaIbHBIM YHUCIOM COCTOSTHUH.
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148. Tloctpouts KC-rpamMmaTuku Ajs caeIyromuX A3bIK0B:

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

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

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

S— AlB

A —0A|e

B—0B|1B|¢

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

c) 00011.



150. Hoctpouts KC-rpaMmmatuky ms ciemyromero s3bika: 0" U 0"1M0%, k<m+n

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

CIEIYIOIIYI0 (DYHKIIHIO IEPEXO0JIOB.

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

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

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

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

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

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

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

[TpuBeauTe Bce KOHUTYpAUH, JOCTHXKUMBIE 3 HavansHOro MO (q, w, Zo), €ci BXOJHBIM
CJIOBOM W SIBIISIETCS:

a) 01.

152. Tloctpotite MII-aBTOMAaThI, IOMYCKAIOMIME CIEIYIOIUE S3BIKA. MOXHO HCIOJIB30BAThH
JIOIyCKaHNE KaK IO 3aKJIIOYUTEIIBHOMY COCTOSIHMIO, TaK W IO IIyCTOMY Mara3uHy — 4TO
yao0Hee:

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

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

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

154. TIpeo6pazyiite MII-aBromar P = ({p, q}, {0, 1}, {X, Zo}, 9, q, Zo) B KC-rpammatuky, rae o
3a/1aHa CIEIYIOIIMM 00pa3oM.
d(q, 1, Zo) = {(q, XZo)}.
6(q, 1, X) = {(q, XX)}.
8(q, 0, X) = {(p, X)}.
6(q, & X) = {(q, &)}.
(p, 1, X) = {(p, &)}
3(p, 0, Zo) = {(a, Zo)}-

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

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

a) {a"b™c?™m|n >0, m>0}.



157. TlpuBenute rpaMMaTHKy K HOpMasIbHOU (popme XOoMCKOTO

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

158. TTokaxure, YTO KaXK/IbI U3 CICAYIOUINX S3bIKOB HE KOHTEKCTHO-CBOOOIHBIM.
a) {ablck|i<j<Kk};
b) {wwRw | W — nenouka u3 Hyneii ¥ eMHHUI}, T.€. MHOKECTBO LIEMNOYEK, COCTOSAIINX H3
IETIOYKH W, 32 KOTOPO 3aIICaHbl ee 0OpallleHUe U OHA )Ke eIlle pa3, Halpumep
001100001.

159. OmpenenuTh Kakue U3 NPEASIOKEHHBIX SI3bIKOB He ABIS0TCS KC-sa3p1k0M. OTBET 000CHOBATD.
a) Li={w|w=a™pb"ckd®, m=s, s>2n }
b) Lo={w | w=(ab)™(bcc)" U (a)™b"ckd®, m=2n, s<k+n }
¢) La={w|w=(a™b)"ck U (bb,a™a)"(b°c)¥, k>0, m>5 }

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

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

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

4, H306p33HTB Ha KOOpJIHHaTHOﬁ IUIOCKOCTH 00JIaCTH UICTUHHOCTH MMpEeanuKaToB
a) (x<y)v (Ix]<l)
b) (x>2)A(y=D)A((x<-Dv(y<-2))
5. BLII[CJ'II/ITB CBOGOI{HBIC NEPEMCHHBIC CIICAYIOIIUX ITPECANKATOB.
a) (x<y;xyeR)—>3z(x<z)A(z<Yy);zeR)
b) vy ((y>0; yeR) —» Jz(x = yz; X,z €R))

6. CrpaBeIUTHBBI JIH CICAYIONINE YTBEPKICHUS ?



10.

11.

12.

13.

14.

15.

16.

17.

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

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

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

f) IxVyP(xy,2) > VyIx P(x,y,2) =1

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

Kakue u3 popmys TOXKIECTBEHHO HCTUHHBI?

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

[Monyunts 1.H.¢. OpearuKaTHO HOpMyIIbI
a) (IxVyP(x, y)vIxQ(x)) — JyVzR(y, z)
b) (3xVzP(x,7) — VyVvzQ(y,2z))&3y3zR(y, z)

[IpAMBIM pacCykI€HUEM JOKAKUTE UCTUHHOCTD BBICKA3bIBAHUSA:
N U M — 4Y4e€THbBIC YHUCiIa => N + M — YUCJIO0 YETHOE.

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

MeToaoM «OT MPOTUBHOTO» JTIOKAKUTE, YTO
N+ M— HEYeTHOE YKMCIIO => OJIHO U3 CIIaraeMbIX SIBIISIETCS YETHBIM, a IPYyroe —
HEUYETHBIM.

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

1
b) 1%+ 22+...+n? = n(n + I)(2n+1) s Bcex HaTYpaIbHBIX YUCET N

¢) Ymcmo n3-n memuTcs Ha 3 pU BeeX HATYPAIbHBIX 3HAYEHHUAX YHCIa N
d) 1*1!+2*2!+...+n*n! =(n+1)!-1 ays Bcex HaTypaIbHBIX Ynced N.

[TocnenoBaTenbHOCTh IENBIX YHMCET X1, X2, ..., Xn ONpeAeNieHa PEeKyppeHTHOU (HOopMyIoii:
x1 = 1 u Xer1=X/(Xkt2), mpu k>1. Jlokaxkute MO WHAYKIIMH, YTO UMEET MeCTO (GopmyIia:
Xn=1/(2"-1) ans Bcex N>1.

[TocnenoBaTenbHOCTh IENBIX YHUCET X1, X2, ..., Xn ONpeAeNieHa PEeKyppeHTHOU (HOpMyIIOi:
X1 = 1, Xo=2 u Xk+1=2Xk -Xk-1, ipu k>1. Haiigure o0uryro Ghopmyiay Uit Xn U JTOKAKUTE €€
WUCTUHHOCTh MHAYKTUBHBIM METOJIOM.

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

C nmomoripio auarpamMm Diiniepa — BeHHa BBISCHUTH, KaKH€ U3 CIAEAYIONINX JUCTPUOYTUBHBIX
3aKOHOB CTIPABEIMBHI IS TI0OBIX MHOKeCTB A.B.C:



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

b) AABuUC)=(AAB)U(AAC) e) AuB\C)=(AuB)\(AUC)
c) AABNnC=(AAB)n(AACQ) ) An(B\C)=AnB\ANC
18. UzBectHO, uto B = A < C, acA n a¢B. Kakue u3 cienyronmx yTBepKIACHHUN 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}cAAC h) {a}c BN (C\A)

19. I[OKaBaTB TOXIACCTBO C MCITIOJIB30OBAHHUEM JIOTUKH IIPEAUKATOB

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

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

uy (ANBAAYA(BNCAC)=(AnBABNC)A(AACQC)

20. BersicauTe, Kakue U3 CIeAYIONINX PABEHCTB CIIPaBEITUBEI 1JIs1 JTI0OBIX MHOXKECTB A, B, C, D:
a) (AnB)A(CAD)=(AAC)n(BAD)
b) (AUB)A(CuUD)=(AAC)U(BAD)
c) (A\B)AC=(AAC)\(BACO)
d) (AABNC)A(BNCA(AAB))=B
e) AAB=(AAC)A(BAC)
f) (AABNC)A(BACAANBAC=A~BAC
9) (AAB\(ANB))uU((AAC\ANC))=AnBAC
h) (AABAANB)A(CAC)= A
i) AA AnBAC=(A ABAC) A (BACAANBANC)
i) AUBNC=(AABNC)AANBANC
k) An(BAU)n(CAU)=(A\B) (A\C)
) AARBACUANC NnB=ANBACAANC NB
m) AnBACAA=((AAB)\ANB)U (AC)
nNf (AnNBNCAANB)A(AAC)=(AnB N C)AC
0) (A\B)\C= (An BNCAA)AA
p) AUBAC=(AnNBAC AANBAC)AANBANC
9 ANCUBAC=ANBANCA BnC
N (AAB)A(CAU)=(AAB)AC
s) (AnCAB)A(BA(ANCACQ))=C
t) (CAB\(CnB)U(AAC)\(CnA)=Cn A~B
u) BAANBAC=(BAA~C)A(ARCAANBANC)




v) CAANBANC=((CAB)\(CnB))U(C\A)
w) AUBNC=(A nBNCAANBAC)AANBAC

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

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

22. Yupoctute Boipaxenue, ecian C=U, D=

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

23. YupoctuTte Boipaxenue, ecnu Ac Bu Cc D

a) AN BNCN D
b) AABNCN D

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

HMCCT PCIICHUC.

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

3) (AUBNX)AB=U
4) ANXAB=AB
5) AABn X=AUB
6) AUX=BUANX
7) BAX\A=BnXAA
8) (AAX)AX=ANB
9) BU X=(X\B)UA
10) (A\X) UB=BA X
11) AnX AB=B\X
12)BAX=AABUX)
13) A\X=BnX\A

14) (AUX)AB=A\B
15)ANBNXAANB =(AUB)\ X
16) (ANXUB)AA=U
17)BAANX=BUA
18)ANBNX=ANnXAB
199 BN XAA=BNX\A
200AU X=(X\A)UB
21)BNAXAA=A\X
22)BAX=(X\B)UA
23)AUBNX=AAX
24)(BUX)AA=BNX
25)AABN X=AUX
26)BUANX=BAX

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

CHUCTEMA UMCCT PCIICHUC.

AnX = C
y |

BNX=C
BNXUANX=A
) (ANX=8
BnX=C
3 {(AUX)H(BUX)=CUX
BNXuC=AnX
%) {A\X=X\B
XUA=C
5){AA§=B
BAX=C
6) {AUXUB:C
BNXnA=C
7){Bu>_<=Anx
ANnX=CuUX

ANnX =B
10){ BNnX =C

CNX = AUB
11) {AnXuanzc
gn§u%n§=c
UAXUDb =
D hginase
UXxX=BnN
13) {AnX=CUX
14) { ANX=B
RZ)}({UCCHX=AHC
15) {BéizA
16) {A\X:X\C
U =
17) {BA§=E



26.

27.

28.

29.

30.

31.

32.

33.

{AnXUCﬂX=B 18) {AUXzBﬂX

BNXuCnX=A BNX=CuUX
9){Bszc 19){A@(:wx
AAX=B CNX=BAX

[Tycts M2, M3, Ms 00603Ha4atoT noMHOkecTBa YHUBEpcyMa N, coCTosIIIE COOTBETCTBEHHO
H3 BCeX 4Hcell, KpaTHbIX 2, 3, 5. C moMoIpo onepanuii HaJi MHOKECTBAMU BBIPa3UTh uepe3
HUX MHOKECTBA BCEX YUCEIN:

a) B3aMMHO MPOCTHIX ¢ 30

b) nmemstmumxcst va 10. HO He AEAIIMXCS Ha 3

[Tycte R — oTHomenue Ha MHOXKecTBe {1, 2, 3, 4}, onpenensemoe ycmoBueM: U R v Torna u
TOJIBKO TOT/a, Korjaa U + 2V — HedeTHoe uucio. [Ipeacrasbre R kaxapM U3 cioco0oB:

a) KaK MHOXKECTBO YIOPSIOYCHHBIX T1ap

b) B rpaduueckoii popme

C) B BHJC MaTPHIIBL

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

d) «...CTapIe WU MIIAJIIE, YEM...»

b) «...He BbIIIE, YEM...».

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

a) «X +y— YeTHOE YUCIIO»

b) «Xy — HedeTHOE YHCIION

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

b) R2={{a, b)|a+b—uernoe}

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

Kaknmu cBoiicTBamMu O6J'IaI[aIOT CICAYIOIUC OTHOIICHUA HAa MHOKCCTBC HATypPaJIbHbBIX yucen?
a) R2={(m, n) | m genutcst na m}: d) Re={(m, n)| m<n+ 1}
b) Rs~{(m, n)|m-n genurcs Ha 2} e) Rz={(m,n)|m<n+2}.
c) Ra={(m,n)|m-n=2}

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

Onpenenure, KAKHKMUA CBOMCTBAMH 00JIaIat0T CIEAYIONTNE OTHOIIIEHUSI Ha MHOXKeCTBe {1, 2, 3,
4, 5}

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

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

¢) Rs={(a, b) | at+b - uetHOE unCIO}

d) Rs={(a, b)|a=b’}

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

[TpencraBeTe rpaduuecku otHomeHUs: R1 M R2, R1 U Ry, R R, o R4, R40oRs, Rs\ R?



34.

35.

36.

37.

38.

ﬂOKa?)aTI), 4TOo CICAYIOMIUME OTHOIICHHA SABJIAIOTCA SKBHBAJICHTHOCTSIMM. Haiitn xiaccel
SKBHUBAJICHTHOCTU WU HHICKC paSGI/IeHI/ISI. Y cTaHOBUTL B3aWMHO OJHO3HAYHOC COOTBCTCTBUC
MCKOY (baKTOp'MHO)KeCTBOM 1 YKa3aHHBIM MHOXXECTBOM.

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

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

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

ITyctb A - MHOXECTBO BCEX MNPSAMBIX Ha IUIOCKOCTH. SIBIISIOTCS JM 3KBUBAJIEHTHOCTSIMH
CJIEIYIOIINE OTHOLLICHHUS:

d) OTHOUICHHUE MAPAIUICIBHOCTH JIBYX MPSIMBIX;

b) oTHoIIeHHE ePIEHANKYIAPHOCTH ABYX MPIMBIX?

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

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

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

¢) Rs={(a b)|]2%-2"|< 16}

OnpenenuTe, KakMe W3 CICAYIONMX OTHONMIEHWH Ha Z? SBIAIOTCS OTHOIICHHUSIMU
SKBUBAJIEHTHOCTHU. HaiianTe kinacchl SKBUBaJICHTHOCTH.

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

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

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

Kakue w3 OTHOIIGHMH, NPEACTABICHHBIX JHarpaMMaMH, SIBISIOTCS  OTHOLICHUSMH
SKBUBAJICHTHOCTH?



39.

40.

41.

42.

Onpenennure, KaKUMH CBOHCTBaAMH OO0JaalOT CIEAYIONME OTHOIICHHS Ha MHOMKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiftu TpaH3uTHBHOE 3aMbIKaHuEe R+.

a) aRb < 3a<5b

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

Eciau oTHOIIEHHE SBJISETCS OTHOIICHHEM SKBHBAJIEHTHOCTH, TO HAaWTH HWHIEKC pa3OHEHUs
MHOXeCTBa Z2
a)  (X1,Y1)R(X2,y2) <pa3HOCTh MaKCUMAIBHOU IU(PBI X1 1 MUHUMAJIbHOU ITU(PHI Y1 paBHA
Pa3HOCTH MaKCUMAaJIbHOM IIU(PBI X2 1 MUHUMATBHOU IIHU(PHI Y2
b) (X1,y1)R(X2,y2) < npowusBencHHE MUHHUMATBHOW IM(PBI X1 ¥ MaKCUMAIbHOU HH(PHI Y1
paBHa pa3sHOCTH U(PPEI MEUHUMAJIBHOM X2 ¥ MAKCHMAIILHON IUQPHI Y2

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

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

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

[Tokazatsp, 4to R - OTHOILIIEHHE YACTUYHOTO, HO HE JIMHEWHOTO MOPSIIKA.

43.

OmnpenenuTh KaKUMH CBOicTBamMK 00nanaroT oroopaxenus f, g: R—>R. Haiitn nx xomnosummm
f o g, g o fuomnpenenuts UX CBOMCTRA.
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52.

53.

54.
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56.

S57.

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

(x2, x21

) f(x)=;
‘» ., o 6 k

CKOJIbKO pa3IUYHBIX JACCATU3HAYHBIX YHUCENT MOKHO HAMUCATh, UCTIONB3Ys UdphI 0, 1, 2, 3, 4?7
CKOJBKMUMH c1I0OcO0aMHU MOKHO BBIOpATh TPU PA3TUYHBIX KPACKH U3 UMEIOIIUXCS CeMU?

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

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

Kpokomun umeer 68 3y6oB. JIoka3aTs, uto cpean 16 KpokommmoB MOTyT OKa3aThCs JBa C
OJIHMM M TE€M K€ HaOopoM 3y0O0B.

CxonpkuMHu criocobaMu U3 rpynnbl B 20 4eloBEeK MOXKHO C(OPMUPOBATH TPU KOAIHIIUU 1O 4
YEJIOBEKa U OJIHY KOAIHUIUIO U3 8 YeIOBEK?

CKOJBKIMH c1I0CO0aMH MOKHO pa3AeiUTh KOJIOAY U3 36 KapT MOMOIaM TakK, YTOOBI B KaXKI0U
nayke ObUIO 1O JBa Ty3a?

CKOJIBKMMH cITI0COOaMU K010y U3 36 KapT MOXKHO pa3/IeIuTh Ha TPU PaBHbIE YaCTH TaK, YTOOBI
B KaXKJ0W OBLJIO POBHO TPHU KapThl OJJHOM MAaCTH «KPECTU»?

CxonpkuMHu crioco0aMu KoJioly U3 36 KapT MOXKHO pa3ZesiuTh Ha YeThIpe PaBHbIC YACTH TakK,
4yTOOBI KaXKAas coJiepxala 1o OJHOMY Ty3Y; IO OJHOMY Ty3Y U OHOMY KOPOJI0?

CKOJIBKO CJIOB JUIMHBI N B  —OYKBEHHOM asihaBUTE, B KOTOPBIX JIFOOBIE JBE COCEAHNE OYKBBI
pa3Iu4HbI?

Kakum gnciom crnoco60B MOKHO Ha MIAXMATHOM JOCKE MTOMECTUTh YEPHOTO U OEJIOr0 KOpoJjiei
TaK, YTOOBI OHU HE aTaKoBallu APYT Apyra?

CKOJIBKMMH CTIOCOOaMU MOXKHO PACCTaBUTh BOCEMb JIaJIel Ha OOBIYHOM IaXMaTHON JTOCKE TaK,
YTOOBl OHM HE YTPOXKAIM APYr JIPYry, T.€. YTOOBl HUKAKHE IBE U3 HUX HE CTOSJIM HA OJHOU
BEPTUKAJIM UM TOPU3OHTAIIN?

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

N3 xomonwl, conepxameit 52 kapTel, BbiHyIM 10 xkapT. CKOJBKMMH — CIIOCOOaMHU
ATO MOKHO c/iesIaTh? B CKOIBKUX Clly4asix Cpeau dTUX KAPT OKAKETCS:

a) XOTs OBl O/INH TY3;

b) posHo oxuH TY3;

C) pPOBHO YETHIPE TY3a;

d) He MeHee IBYX Ty30B.
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

ABTOMOOMJIbHBIE HOMEpA JaHHOTO peruoHa cocTosaT u3 tpex nudp (Bcero 10 nudp) u tpex
oyks andasura {A, B, C, D, E, {1, K, M, O, P, T, X, Y}. CkoipKO aBTOMOOHIIEH MOXET OBITH
3aHYMEPOBAHO PA3IMYHBIMU HOMEPAMU?

Hago mocnate 15 muceM. CKONBKHUMH CIOCOOAMH 3TO MOKHO CHEJIATh, €CIH I JOCTaBKH
nMmeercs 4 kyprepa?

CKOJIbBKMMH CIIOCO0aMH MOIKHO KYIIUTb 10 MO3APaBUTCIIBHBIX OTKPBITOK, €CJIM B IIPOJAXKE
HMCIOTCSA OTKPBITKU CCMU BI/II[OB?

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

CkosbkuMHE criocodamu 15 pa3muyHbIX MOHET MOYKHO Pa3JIOKHUTh 10 IBYM (TpeM) pa3jindHbIM
KapMaHaM Tak, 9TOObI HH OJIMH U3 KapMaHOB HE OKAa3aJICs ITyCThIM?

CKOJIBKHMH CIIOCO0aMH MOXHO pazienuth 10 pa3mudHBIX MOJAPKOB CPEAM IMATH JIETEH Tak,
YTOOBI y KKI0TO ObLT XOTS ObI OJJUH MOJAPOK?

Ckonbkumu criocobaMu 10 0MHAKOBBIX MOHET MOKHO Pa3IoXUTh IO ABYM (TpeM) KapMaHam
TaK, YTOOBI HA OJJMH U3 KaPMaHOB HE ObLI IIyCTHIM ?

Ckonpkumu criocodamu 15 pa3HbIX KOH(ET MOXKHO pa3[eluTh CPEeau TpeX MaJbUUKOB TaK,
4TOOBI Y KaX/10T0 Obl1a XOTsI Obl 0/1HA KOH]eTa?

AndaBuT A cOCTOUT U3 ABYX CUMBOJIOB. CKOJIBKO CYIIECTBYET PAa3IMUHBIX CJIOB alaBuTa A,
JUTHHBI KOTOPBIX HE TTPEBOCXOJIAT 57

CKoibKHMH crioco0amMu KOOIy U3 52 KapT MOXKHO MPOU3BOJIEHO Pa3OUTh HA YETHIPE YaCTH
TakK, YTOObI B KAXKAOH YacTH coAepkKaJcs OAUH Ty3?

CkonpKkuMHu criocobamu 13 52 KapT MOYKHO IPOU3BOJIEHO BBIHYTH / KapT TakK, YTOOBI CpeI HUX
OBLTH KapThl ABYX (Tpex) MacTei?

CKOJILKHMH CTIOCO0aMU MOYKHO COCTAaBUTh Pa3InIHbIC HA0OPHI U3 12 IpeIMeToB, colepIKarime
diomacTepsl, KapaHJalu U pPydKku?

Ckonbkumu crioco6amu Bce 10 pa3auuHbIX Ba3 MOXHO paccTaBuTh Ha 7 crojax? CKOJIbKUMU
cnocobamu 10 paznuyHBIX Ba3 10 OJJHOM MOKHO paccTaBuTh Ha 10 cromax?

Cxonpko cioB JuiHbI 20 B aHTIMCKOM andasuTte (Bcero 26 OyKB) MOKHO COCTaBUTh, €CIIU 3
OyKBBI TOBTOPSIIOTCA 1O 2 pa3a, 1 OykBa moBTOpsieTcs 3 pa3a, a OcTalbHbIe OYKBbI pa3JInYHbIE.

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

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

CKobKO pa3 B JCCATHYHOM 3alMCH BCEX HATypalbHBIX umces, MeHbmux 107,
BcTpedaercs mudpa 9?7 Hudpa 0?7
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Cxonbko penutenein y uucia 2048? 23107 28807 Ckosibko nenuTeNneid MMEET YHUCIIO
Pt ..psS, rae pu,..., Ps—pa3aMUHBIE HPOCTBIE YHCA, Ki,...,Ks — LeJIbIe HEOTpHLATEIbHbIE?

CKOIBKO MaTpui ¢ M CTpOKaMHu U N CTOJ'I6I_[aMI/I MOKHO COCTaBHUTh M3 31eMeHTOB O m 1 ?

CKOJIbKO MMEETCSI MATU3HAYHBIX JECATUIHBIX YUCE, Y KOTOPBIX
a) Bce LU(PBI pa3IHYHBI,
b) ectp onunakoBsie HHMPHL;
C) Bce nudpsI pa3IUdHbI, IPHYECM MOCTCAHss - He 0;
d) Bce nmOpHI pa3IUYHBL, IPUYEM TIepBas - He 9, a mocieanss - ve 0;
) nBe mepBbIX HU(PPBI PA3IUYHBI, & TBE OCICTHUX —OTUHAKOBBI;
f) cymma udp yerna ?

KakuM 49uCiioM CIoCOO0B MOKHO Pa3sMECTHTh N Pa3IMYHBIX MPEIMETOB MO K pa3iM4HbIM
smukam? CKOJIBKO TAKUX PA3MEILICHUM, €CJIM B KXK/IBIH AIIUK YKIAAbIBACTCS HE O0JIee OJJHOTO
npeamMera’?

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

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

HNmeercs komoma u3 4N Kapr d4eThlpex Macredl, 1Mo N KapT KakIOM MacTH,
3aHyMepOBaHHBIX 4uciaaMd 1,2,...,N. KakuMm d9mciIoM crnoco0OB MOKHO BBIOpaTh ISATH
KapT TaK, YTOObI CPEAM HUX OKA3AJIUCh:

a) MATh KapT OHOM MACTH C TIOCIIEI0BATEILHBIMA HOMEPAMH;

b) ueThIpe KapThI C OAMHAKOBHIMUA HOMEPAMHU;

C) TpH KapThl C OJHUM HOMEPOM H JIBE KapTHI C APYTHM;

d) msaTh KapT OAHOM MacTH;

€) WATh KapT C MOCIIeA0BaTEIbHBIMH HOMEPAMH;

f) Tpu KapTHI C OTMHAKOBBIMH HOMEPAMH;

g) JBE KapThl C OJMHAKOBBIMH, OCTAJILHBIE C PA3HBIMH HOMEPAMH.

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

a) He OoJiee OJHON MOHETHI;

b) He MeHee 01HON MOHETHI?

CKOJIBKO JuaroHajel y BBITYKJIOro N -yroibHuKa? HaliquTe uncino Toyek nepecedyeHus dTuxX
JuaroHasnei (He cuurtasi BEpIIUH), €CIIM U3BECTHO, YTO B KaXKA0M M3 3TUX TOUEK IEePECeKat0OTCs
TOJIBKO JIBE€ IMaroHajIu?

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

Kakum 49uciioM cnioco00B MOKHO COCTaBUTh 6y1<eT M3 N OBETOB TPEX BHAOB, €CIIN BCE IIBCTHI
OJHOI'O BMJaa OAMHAKOBbBI U HMCCTCS HCOFp&HPI‘-ICHHLIfI 3alacC IBE€TOB KaXXa0Io BI/I,Z[a?

CKOJIBKO HMeeTCs MATU3HAYHBIX AECATHYHBIX YHCEN, Y KOTOPhIX HU(PHI UAYT CIeBa HAIIPABO
B HEYyObIBaroIIeM Mopsjike?



87.

88.

89.

90.

91.

92.

93.

94.

95.

Kakum 4ymciom cnoco00B MOKHO pacripenesiuTh N OAMHAKOBBIX MOHET Mexy K nuamu?

KakuMm unciom crnioco60B MOKHO Pa3MECTHTh 7 CTYJICHTOB B TPEX KOMHATaX OOIIEKHUTHS, €CIIH
a) B OIHOI KOMHATE UMEETCS OHO, B JIPYTOi - /IBa, B TPEThEH - YEThIPE CBOOOIHBIX MECTA;
b) B omHOII KOMHATE MMeeTCs /IBa, B IPYTOM - TPH, B TPETHEH - YSThIpE CBOOOHBIX MeCTa ?

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

CKOJIBKUMH CHOCO0aMH MOKHO Pa3MECTUTh 25 KHHUI Ha OJHOW MOJKE TaK, YTOOBI MEXIy
KHUroi A u KkHUroi B pacrnonaraiocs He MeHee 3-X KHUT U He OoJiee 5-X KHUr?

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

a) 2 KHUTHW OJHOTO aBTOpa

b) 5 kHuT IBYX aBTOPOB

Pasnoxuts o popmysne 6uHoma HeroToHa unm 06001ieHHOMY OMHOMHHATILHOMY TIPABHITY

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

Jokazats, 9to NCra™t amGy™.

Jano maOXecTBO U M3 N 3JIeMEHTOB W B HEM MOAMHOXeCcTBa A m3 k snementoB u B u3 |
sseMeHTOB, npuueM | A U B |[= m. Haiitu uncino moamuokectB X < U, yIOBIETBOPSIOIINX
YCIIOBHIO:

a) XcA XcB;

b) AnBc XA

Jano maOkecTBO U M3 N 3IEMEHTOB M B HEM MOJAMHOXKECTBO A u3 K anemenToB. OnpeaennTe
qrco MoAMHOXkecTB B < U , yI0BI€TBOPAIONINX YCIOBUIO:

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

96.

97.

98.

Kakum umciiom crioco6os MoxkHO Kn Pa3JIMYHBIX MPEAMETOB PaA3JIOKUTh MO N OJMHAKOBBIM
(Hepa3HI/IqI/IMBIM) SAIIUKaM Tak, YTOOEI B KaKIOM SANIUKE OKAa3aJIOCh POBHO Kk Hpe)lMeTOB?

Ha opnoit wu3 xadeap yHuBepcuTeTa paOOTalOT TPUHAALATH YEJNOBEK, MpUYEM
KOKIABIH W3 HUX 3HAeT XOTsd Obl OAMH WHOCTPAaHHBIA sA3bIK. JlecsTh YenoBEeK 3HAIoT
AQHTTIUUCKUN, ceMepo — HeMelKud, 1mectepo — Qpanmysckuid. Ilatepo 3HaiOT
AQHTTIMHCKUNA W HEMEIKUH, 4eTBepO — aHITMHCKUNA U (paHIy3CKHil, Tpoe — HEeMelKUl
U (paHIy3CKHH.

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

b) CxoJbKO YeNOBEK 3HAIOT POBHO JIBA SI3bIKA?

€) CKOJBKO YeJIOBEK 3HAIOT TOJIBKO aHTJIMHCKHM S3bIK?

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



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

SI3IKOB?

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

100. lano wmHOxectBo U m3 N osnemenroB. Kakum duciioM CIocoOOB B HEM
MOXHO BbIOpaTh Tpu mnoaMmHOxecTBa A, B, C Tak, 4TOOBl BBINOJHAIUCH 3aJaHHBIC
YCIIOBHSL:

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

101. PaccmarpuBaroTcs cioBa B andasute {ai, az,..., dg}. Yepes Ni 0003HaYaETCS YUCIIO BXOKAECHUIM
OYKBBI @j B CJI0BO. TpeOyeTcs MoJACYNTATh YUCIIO CIIOB JUTUHBI N, YOBICTBOPSIOMINX JTaHHBIM
YCIIOBUSIM:

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

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

103. ITocTpouTs TaOIUYHOE TIPENICTaBICHHE (DYHKITHIA
a) (x->yA2)@E=y)NVE->xA ¢ (x=y-zVx)= (F->0)AZ- (xl2)AY)
2 d) (@=>xVHA(x@2)IT=7)
b) x=yAz® (x-y) Ll -xl2)

104. OmpenenuTh TOXAECTBEHHBI J1 (opMynsl A W B myTem cpaBHEHHS WX TaOIWYHBIX
npeJcTaBIeHUN
a) A= (xN\y »2z)V(xly)l2), B=((x—>y\)®x=y)V(y — xAz)
b) A=y = ((y!2z)—» (x®z2)), B=xAyAD)O(X -~ z)
c) A=xlyAEX=1z) |(xB(yN\z), B =xAyAzVx -z

105. IIpumeHsis paBHOCUIIbHBIE TPe0Opa3oBaHus, MPUBECTH K Oosiee mpocToit popme
a) (xByly-x ) (B> AZ> (xi2)Ay
b) x—=yAz® (x=y)) d x=>yA2)®x=y)Vz

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

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



a) 00111100 b) 1100110000110011
c) 1011010110110101

108. IIpumeHsiss paBHOCHIIBHBIE IPEOOpa30BaHMs, TIOKA3aTh, YTO X1 — QUKTHUBHAS epeMeHHas
) ((x1®X2)— X3) A x3 > X, b) ((xavxenXz ) = (7 = X3 A x3))A(XedXs)
C) ((Xavxavxsz ) = (X1AXz| X3)) @(Xo—> X1) A X3

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

110. Beiscuuts npu Kakux N(N>2) byukuwms f(X1, X2, ..., Xn) 3aBUCUT CYIIECTBEHHO OT BCEX CBOUX
HepEMEHHBIX
a)  ((X1v...v Xn) >(X1A X2 A...AXD)) (X1 @ X2 @...® Xn @ 1)
b) (X1|x2) ® (X2[X3) @... ® (Xn-1[Xn) ® (Xn|X1)
c) (X1 = (X2 =>(X3—>...=>(Xn-1 = Xn)...)) = (X1—=Xn) A (X2—=Xn) A... A(Xn-1—>Xn)

111. Wicnonp3ysl MPUHLMII IBOHCTBEHHOCTH, OCTPOUTh U YIPOCTUTH (GOPMYITy, pPEaTu3yIOIIyI0
(GYHKIUIO, TBOHCTBEHHYIO K (D)YHKITHH:

a) (xv(IosY)VYAZ) V(X |yl z) O (KaalkenXsv 0) = (Xanl v X{AX2)) v XpA X3
b) (xdy) @ (x| y) ¥ @=yn2)) d) (b2) @ ((xvy)=(x | (yv 7))
112. Monyunts CKH® u CAH® dyHkumu:
a) (Xi=x3) Vv (X1AX3 @ (X2 = X3)) C) (xX1Vv Xz vx3) A (XeAX2vXa)
b) (xiAX2 @D X3) A (X1AX3 —> X2) d) (X1 > X2) @ (X1| X2AX3)

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

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

8) (xvy)V(yrZ)=(@|y|Z) Q) (x®yn2)= (T Ay—>Z) AR )
b) (x=yA2) @ ((x|y) ¥ (X > yr2)) d) (x—2) @ (xvy)=(x | (y— 2)))
114. Kakue u3 cinenyronmx GyHKINNA caMOABONCTBEHHBIE?
a) (X—>Y) > XAz ¢) Xx) 4y
b) XAy @ XAZ @ YAZ d) (0001001001100111)
115. Tloctpouts nonunoM JKerankuHa ajist QyHKIHH:
a) (01100100) d) X1 (X2 >x3AX3)
b) (0001001001100111) &) x1A (X2=xsdXy)
c) (1011100011100011) ) ((x1®x2)—> Xa) | x3 = x;,
0) (®X; v (X8 X5 > x4)) L XgAxa)
116. Boisicautb npu kakux N(n>2) ¢pyukuus f(X1, X2, ..., Xn) COXpaHAET KOHCTAHTHI:
D (v X; )
a) 1<i<j<n

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

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



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

119. 3amenuTh mpouepku B BekTope cuMBoidamMu O mim 1 Tak. 4TOOBI TMONYYMIICS BEKTOP
MOHOTOHHOHM (PYHKIIUU:
2) (-10-) ¢) (0------ 1)
b) (----- 00-) d) (-00----- 1)

120. 3amenuTs npouyepku B BekTope cuMmBoiaMu O win 1 Tak. 94To0bl MOTYYHIICS BEKTOP (HYHKIIMH
f e MNS

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

b) XiAXoA.. . AXn—>(X1DX2D...DXn)

122. Kakue u3 cneayommx GyHKIUN JTMHEHHBIE?

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

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

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

126. BeisicHuTh TONHA M cUcTeMa (DYHKIUH, 3aJaHHBIX BEKTOpaMH CBOWX 3Ha4deHHWd. M ecim
MIOJIHA BBIPA3HUTH V, A, —
a) {(0111), (01011010), (01111111)};
b) {(0111), (10010110)};
c) {(0101), (11101000 ), (01101001)};
d) {(11), (0111), (00110111)},
e) {(10), (00110111)}.

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



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

c)

d) f)

3 4 2 :

2 A

» L d
’/
l ",
N

1 g

5 4

129. Bepminna crenenn O HaspiBaeTcsl u3oiuMpoBaHHOW. Ompenenurte uyuciao rpados ¢ N
BEpIIMHAMH, B KOTOPBIX
b) Her u30MMPOBaHHBIX BEPUIMH (IPUMEHUTE METO/I BKIFOUCHUS M UCKITIOUYCHUS).

130. I'padsr pa3duth Ha Ki1acchl H30MOPQHBIX IPpadoB.

X il

g

v oW od &

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

beoos
RARIE

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



133. HaiiT YuCII0 KOMIIOHEHT CBSI3HOCTH U CHIIBHOM CBSI3HOCTH TpadoB.

a) b)
5 (01 1 0 1)
VII WVIII
v 00111
°) 4 10010
IV AV | I 1 0 0 0 0
0 0 0 0 0
1= 4 -
II
c) d) e)
g o001 1 00 -1 0 -1 0 0 1 0 -1 1
ao0o061 100 6o 1 0 1 0 0 0 -1 0
0 0 001 0 0 0 -1 0 0 - 0 1 0 1
0 0 0100 1 I 0 0 1 (J' -1 1 0 -1
g1 00000 lo 0o o 1 o 1) 0 -1 o 0
00 600 01 : ’
0O o1 0 0 0 0
f) 9)
[0 0 1 -1 0 -1 -1 0} (0 O 1 1 0 1 1 0
-1 0 0 -1 1 0 -1 1 0 a0 0 1 1 0 1
1 -1 0 0 0 0 1 0 1 -1 ¢ 0 0 © 0
1 -1 0 0 0 0 0 1 -1 0 0 O 0 1
0 0 1 1 0 0 0 0 1] () 1 1 H 0 0

134. HaiiT MaTpuIly JOCTH)KUMOCTH, OCTOB MHHUMAJILHOTO Beca, (hyHJIaMEHTaIbHBIC MaTPHUIIbI
IIMKJIOB U Pa3pe30B.

a) b)
3 210 2 €5
AN 5
€9
e
' 2
2 e €3
c) €)
X7 5 X6
* 2 7
3
1 5
x7 10
9
X 4




135. HaiiTi kpaT4aiilunii MapImpyT U3 BEPIIMHBI X1 B BEPUIMHY X5

a) b)

136. Kakwue u3 rpadoB ruiaHapHbI?

RS

137. Haiiti xpoMaTH4eckoe 9uciio rpada.




b) c) d)

138. Ompenenuths 4nciao rpagoB ¢ N BEpIIMHAMH, B KOTOPBIX JOMYCKAIOTCS pedpa CIIEAYIONIHX
THUIIOB:
a) OpPHEHTHPOBAHHBIC U METIIH;
b) opueHTHpOBaHHBIC, HO HE TCTIIH.

139. OmpenenuTs YUCIO OPUEHTHPOBAHHBIX I'padOoB C N BEpIIMHAMHU, B KOTOPBIX Kaxaas mapa
Pa3IMYHBIX BEPILIHH COCANHEHA;
a) He Oosiee yeM OJTHUM pedpoMm;
b) To4uHO OHUM pebpoM.

140. IIpu kakux N cymiecTByeT rpadsl ¢ N BEpIIMHAME, KaX/1as U3 KOTOPbIX UMEET CTeNeHb 47?
141. Kaxoe HanOombIIee 4uciio pedbep MOKeT ObITh B HECBA3HOM rpade ¢ N BepLIMHaMu?

142. Haiitn rpad C mIECThIO BEpIIMHAMM, KOTOPBIH MMEET JHUIEpOB IUKJI, HO HE HMEET
raMuJIbTOHOBA LIUKJIA.

143. HaiiTi 9uCIIO KOPHEBHIX JEPEBbEB ¢ MHOKECTBOM BepmuH (1.....w)

144. Tlepeuncnure Bce rpadpl ¢ yKa3aHHBIMH CBOMCTBAMU M 3HAUEHUSMHU IapaMeTpoB (B CKOOKaX

yKa3aHO YHCII0 UCKOMBIX TpadoB):
a) 7 BepuuH. 4 pebpa;

b) ces3HbIC. 6 BepimH. 6 pedep;

C) cBs3HBIC. 5 pedep;

d) 1Be KOMIIOHEHTHI CBSI3ZHOCTH. 4 pedpa;

e) 0e3 M30JMPOBAHHBIX BEpIIUH. 4 pedpa;

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

g) Habop creneneit (2.2.3.3.3.3);

h) nepesws. 7 BepiuH;

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

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

K) neca. 5 BepruuH;

I) nmepeBbs, cTernenu He Ooee 3. S BepInH;



m) rpadbl C SAMHCTBEHHBIM IUKJIOM. 5 BEpIIIHH;

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

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

) UMEOIIKE raMIJIbTOHOB IIUKJI. 5 BEPIIIHH;

S) HUMeEIoIIKMe TaMIJIbTOHOB UK. 6 BepIuH. 8 pedep;
t) wuMerolKe UK JUTHHBL 6. 5 BEpILIWH;

U) HerutaHapHsle. 6 BepimH. 11 pebep;

V) IBYIOJIbHBIC. 5 BEPIIHH;

W) IBYIOJIbHBIE. 6 BEpIIHH. 6 pedep;

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

145. Tlycte B= {b1 ,b2, b3, bs, bs} - andasur s3pika cooOuieHui, AasS KOTOPOro 3agaH KOJ
V=<10,12,012,101,2100> B andaBure A={0, 1, 2}. BeIsICHUTB, ABIAETCS JH CIOBO O KOJAOM
HEKOTOPOro cooO0IIeHHs. B cilydae MoioKUTeIbHOr0 OTBETA, BBIACHUTD SBJISCTCS JIU OL KOJIOM
POBHO OJTHOTO COOOIIIECHUSI.

a) o =1012101201210012; d) «=12101210012;
b) o =0121001210201; e) o =1010122100;
c) «=120120121001210; f) o =101212101012.
146. BersicHuTbh, 0071a1a€T M KOJT V CBOKWCTBOM NpeduKca:
a) V=4{01,11, 10,001} d) V={02, 2, 11,012,102, 011, 0121},
b) V ={1001, 000, 001, 0110, 010, 1000, 0111}; e) V ={12,22,0011, 101, 0100, 20, 2100},
c) V=4{110, 011, 1011, 0100, 11011}; f) v={o0,10,...,1"0,...}.

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

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

148. W3BectHO, uTo jia andasuta A={a, b, ¢, d, e, f} ucrone3yercs cypdukcusiii kogq K={00,
001, 1011, 11101, 0010, 0111}. ITpu nepenaun cooOIIEHUS HUCTIONH3OBANICS KO XEMMHHTa,
VCIIPABIISIOIIN I OJIHY OLLNOKY. [Tosryueno KOJIOBOE cooO1eHne
01010110101101100000111101001100111001. Haiigure ucxomgHoe COOOIIEHHE.

149. TloctpouTs cxemy u3 (QYHKIMOHAIBHBIX dJIEMEHTOB B 0azuce B={A, v, —}, A1 KOHEYHOTO
aBTOMaTa, pealu3yrouiero GyHKIuo n-m+3.

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

151. Onummre JIKA, KoTOpble JOMYCKAIOT CIEAYIOUINE A3bIKK Ha andaButom {0, 1}:
a) MHOKECTBO BCeX Ilernouek, He coaepskarux 010 moaps;
b) MHOXecTBO IeTIoueK, colepKauxX B kauecTBe noaunenodxu 011.

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



b) MHOXeECTBO 1EmoYeK, B KOTOPBIX YUCIIO HYJICH IEIUTCS Ha MATh, & YUCIIO €IUHHI] — Ha
TpH.

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

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

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

c) L={w|w ne comepxwur moauemnouxu 000 u 0101};

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

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

a) b)
0 1 0 l
sp || lesy | g TR PO W
- | i a1
*qr {r} {g! I.} q WSSy W

—
—~—
2
!
—

155. Haiinure HeneTepMUHUPOBAHHBIE KOHEYHBIE aBTOMATHI, KOTOPBIC JOIMYCKAIOT CJIEIYIOIINe
sa3biku. [locTapaiiTech MaKCHMAalIbHO UCIIOJIB30BATh BOZMOKHOCTH HEJIETEPMUHU3MA:
a) MHOECTBO Iierouek Haja andasutom {0, 1, ..., 9}, mocneanss udpa HEmoUYKH KOTOPHIX
OoJIblIe HUT/IE B HUX HE BCTpEYaeTCs;
b) B) MHOXecTBO menovek u3 0 u 1, B KOTOPBIX coAepkUTCs jBa 0, pa3ieneHHbIX
NO3ULUAMH B KOJINYECTBE, KpaTHOM 4. OTMETHM, UTO HYJIb TO3ULUI MOXKHO TaKkKe
CUMTATh KPAaTHBIM 4.

156. IToctpotite HKA, pacmo3Haromme MHOXKECTBA IEMOYEK, COJAEpKallue B KavyeCcTBE
MOJLIETIOYUEK CIIEAYIOLIHE:
a) 0101,101 u 011;
b) ab, bc u ca. Bxoxusim andaButoM cuurtaTh {a, b, c}.

157. IMoctpouts - HKA nonyckarommii a3b1k
a) L={w|w comepxwur aBe noaueno4yku u3 Mmaoxxecrsa {000, 0011, 1100} }
b) L={w| w comepxxut Oe3 nepeceuecHus IBE pa3IHuHbIC MOIIETOUKHA U3 MHOKecTBa {111,
0011, 1100} }
€) L={w|w comepkut Oe3 rmepeceueHuss He MCHEE JBYX PA3IMYHBIX MOICIIOUKH U3
mHokectBa {010, 1101, 1011}}

158. Jlns cnenyromero e-HKA
— HalAWTe €-3aMBIKAHHUE KAXKA0I0 U3 COCTOSHUM;
—  BBIIUILIUTE BCE IETIOUKH, JJIMHA KOTOPBIX HE OoJiee 3, TOMyCTUMBIE JaHHBIM aBTOMAaTOM;
— npeobpa3yiite nannblii aBTomar B JIKA.
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159. TToctpotite e-HKA, KOTOpBIE AOMYCKAIOT CIEAYIOMUE S3bIKH. [ yIpoIieHus: mocTpoeHUH
UCIIONIBb3YHTE, 10 BO3MOYKHOCTH, E-TIEPEXO/IBL:

a)
b)

MHO>KECTBO IIETIOYEK, COCTOSIINX JTHUOO0 M3 TOBTOPSIOIIUXCS OJIUH WM HECKOIBKO pa3
dbparmenToB 01, 1160 U3 TOBTOPSIOIIMXCS OJMH WJIM HECKOJIbKO pa3 pparmentos 010;
MHO>KeCTBO 1ernovek u3 0 u 1, B KOTOPBIX XOTs ObI HA OJTHOM U3 TIOCTICTHUX JIECATH
HO3ULIMH cToUT 1.

160. Hamwuiure PEryJISIpHBIC BBIPAKCHUA I CIICAYIOIIUX SI3BIKOB!:

a)
b)

c)

MHOXECTBO LIEMOYeK C andaBuToM {a, b, c}, comepamux XoTsi ObI OIMH CUMBOJI @ U
XOTs ObI OIMH CHUMBOJI b;

MHO>KECTBO LIENIOYEK U3 HYJICH U CIUHHUII, B KOTOPBIX JACCATHIH OT PABOr0 Kpasi CHMBOJI
paBeH 1;

MHOYECTBO LIETIOYEK M3 HyJIeH U €UHMII, COACPIKAIINX He Ooyiee OJJHON maphl
HIOCJICIOBATEIBHBIX €ANHHUII.

161. Hamwuiure PEryJISIPHBIC BBIPAKCHUA IJI CIICAYIOIIUX SA3BIKOB!

a)

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

162. Hanummte perynsipHbIe BRIPAKESHHUS IS CIEAYIOMINX S3bIKOB!

a)

b)

MHOXECTBO BCEX LIETIOYEK, B KOTOPBIX MOPOBHY HyJIeH U €IUHMII U HU OJTUH UX MpeUKC
HE COJIEPKUT HyJeH Ha ABa OoJIblIe, YEM €IMHULL, UJIM €IMHHUL] Ha JIBE€ OOJIbIIIE, YEM
HYJIEH;

MHOKECTBO BCEX LIETIOYEK U3 HYJIEH U €AVHUL], B KOTOPBIX YUCJIO HYJIEH NEIUTCS Ha
[T, & KOJIMYECTBO €IUHHUIL YETHO.

163. OnummTe 0OOBIYHBIME CJIOBAMH SI3BIKH CIICTYIONTUX PETYIISIPHBIX BBIPAKCHUN:

a)
b)

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

164. JIns JIKA mpencTaBieHHOTO CIIEAYIOMIEH TaOIHIIeH mepexo10B

BBIITHIITATE BCe perynspHbie Beipaxkernus Rij©;

BBITTHIITATE BCe perynspHsie Beipaxkernus RijD. TToctapaiitech MaKCHMAaNBbHO YIPOCTHTE
9TH BBIPAKEHUS;

BBINTUIITATE BCE PerynsapHble BIpaxkenus Rij®. [TocTapaiitech MakCHMANbHO YIPOCTUTE
9TH BBIPAKEHUS;

HAIUIINATE PETYJIIPHOE BBIpAXKEHUE I A3bIKA 3alaHHOT0 aBTOMATa.
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165. Tlpeobpazyiite cnenyronuit JIKA B peryisipHOe BBIPaOKEHHE,

WCKJIIOUEHHS COCTOSIHUN U3 pa3jienia

a)
0 1
—> #p r P
g q 5
r r P
s q s

HCIIOJIB3Ysd TEXHUKY

166. HOCTpOI/ITB PEryJsipHOC BBIPAKCHUC AJI LICIIOYCK JOITYCKACMbIX ABTOMATOM

a)

b)

d)

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




g2 g4 J2, 93 gs
*0s3 S do
g4 01 J4, Jo

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

*0s g1 03, 04
g4 Je 04, Js
*0s o Js

gs Q4 Ju Qe

167. IIpeobpa3yiite cneayromme peryispHsie BeipakeHus B HKA ¢ e-mepexonamu;
a) (0+1)01,;
b) 00(0 + 1)*,
c) (1+¢&)(00*1)*0*;
d) (0*1*)*000(0 + 1)*.

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

169. Onpenenuth Kakue U3 TMPEIJIOKCHHBIX SI3BIKOB HE SBISIOTCS peryisipHbiM. OTBer
000CHOBATB.
a. Li={w|w=(a™b)"c", m>0, n>0 }
b. Lo={w|w=a?"(bc)", m<n, n>0 }
c. Lo={w|w=(a"b)"ck  (a,bb)"(bc) , kem+4}

170. JTokaxxuTe HEpEeryIsIpHOCTh CIAEIYIOIUX SA3bIKOB

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

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

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

d) {0" | n — monHbIf KBagpaT};

e) {0"|n— monusrii ky6};

f) MHOXecTBO LENoYeK U3 HyJIeH U eANHHMII, JJTHHBI KOTOPBIX — MOJHBIC KBAIPAThI;

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

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

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

J) MHOECTBO IETIOYeK U3 HyJIeH U eJMHUI] BUAa W1n, rae w — IeroyKa U3 HyJlel eIMHHUI
JUTHHOM N,

k) L={0%1°2¢ a>2b, b<2c};

) L={0%1°2¢ a>b+c, b>c};

m) L={021°2°| a=2b+c}.



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

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

172. Tloctpouts KC-rpaMmMaTuku A7 CIEAYIOMNX S3BIKOB!

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

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

c) 0"12™4 L 0"1MOK, k>n+m.

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

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

a) 00101;

b) 1001,

c) 00011.

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



— OHa UMEET JIBa MPABBIX MOPOKICHHUSL.

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

C) Haiiaure o HO3HAYHYIO TPAMMATHKY IS SI3bIKA.

175. Toctponts KC-rpaMmaTuKy 11s ciiemyrommero s3bika: 0"133 O 0"1MOk k<m+n

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

CIEIYIONIYI0 (DYHKIIHIO TTEPEXO0JIOB.

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

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

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

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

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

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

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

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

a) 0011;
b) 010.

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

a) MHOXeCTBO Bcex Iernouek u3 0 u 1, B npedukcax KOTOPHIX KOJHUYECTBO CUMBOJIOB 1 He
Oosble KoJauyecTBa CUMBOJIOB 0;

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

¢) {ab'cX|i=jumj=Kk};

d) mHOXecTBO Beex 1enouek u3 0 u 1, y KOTOPBIX KOJIM4ecTBO CMMBOJIOB () BIiBOE OOJIbIIIE
KOJIMYECTBA CUMBOJIOB 1.

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

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

178. TIpeobpa3yiiTe rpaMMaTHKy
S — aAA
A —aS|bS|a
B MII-aBTOMAT, 1OMYyCKAIOMIMI TOT K€ A3bIK I10 IyCTOMY Mara3uHy.

179. Hmxe npusenenst KC-s3pikn. [locTpoiite st kaxaoro n3z Hux MII-aBTomar, gomycKaronmii
3TOT A3BIK IO MMycTOMY Marasuny. IIpu sxenanun Mo>kHO cHadana noctpouts KC-rpamMmmaruky
JUTSL DTOTO SI3bIKa, a 3aTeM npeobpaszoBath ee B MII-aBTomar.

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

180. IIpuBenuTe rpaMMaTHKy K HOpMaIbHON (popMe XOMCKOTO

a) b)
S — 0A0 | 1B1 | BB S— AAA|B
A—-C A—aA|B
B—-S|A B—e¢
C—S|e

c) d)



S —aAa|bBb|e¢ S — aABa|bBa|e

A—Cla A—C|ab
B—C|b B—C|b

C — CDE | ¢ D — CDE | ¢

D — A|B|ab C > DA|BDA|a

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

182. OnpenenuTh Kakue U3 MPeII0oKEHHBIX I3bIKOB He ABJS0TC KC-s3p1k0M. OTBET 000CHOBATD.
a) Li={w|w=a"b"ckd®, m=k, n=2s }
b) L={w | w=a"(bc)" U (acc)™b"dkc’, m>n, s<2k }
¢) Lo={w|w=(a™0)"c* ~ (bb,aa)"(b™c)%, k>0, m>5 }

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

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

3ayeTHO-IK3aMeHAIMOHHbIE MaTepHaJbl A8 NPOMEKYTOYHOH  aTTecTaluM
(3x3ameH/3a4eT)
TunoBble KOHTPOJIbLHbIE 321aHUA
Konrpoabnas padora 1

1. M300pa3uth Ha KOOPJMHATHON TIOCKOCTH 00JaCTH HCTUHHOCTH MPEIUKATOB
UCTHHHOCTH npeanukatoB ((x>2)v(y>1))A((x<-1)v(y<-2))

2. SIBnsercs nu npuBen€HHAsE (opMyIia TOKICCTBEHHON?
(VxP(x) v¥xQ(x)) — Vx(P(x) AQ(x))

3. TomyuuTs 1m.H.¢. mpeauKaTHON GOpMyIIBI.



10.

11.

(3xVzP(x,z) v VxVyP(x,y)) > VzR(z)

U3zBectHO, uTo AC B < C, A #J,C #J. SIBnsieTcs 11 MHOKECTBO ITyCTHIM?
A u(B\C)

VYupocrture Beipaxenue, ecan C=U, D=

ANCUBNCUAND;

VYupocrute Bolpaxkenue, eciu Ac B u Cc D

AUB)N(cUDy;

Pemnths ypaBHEeHHE

(AnX) uB=A\X

Omnpenenure, KAKUMUA CBOMCTBaMH 00JIQIAIOT CIICIYIONIME OTHOIICHHS Ha MHOXKecTBe N
aRb < au b cocrosit u3 pasubix 1udp

Omnpenenute, KAKAMUA CBOMCTBaMH 00JIaIa0T CJICIYIOIIME OTHOIICHHS HA MHOKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiiti Tpan3utuBHOE 3aMbiKanue R".

aRb < |a-2b[<5

Eciu oTHOIIIEHUE ABJISIETCS OTHOIIEHUEM SKBHBAJICHTHOCTH, TO HAWNTH MHICKC
pa3Ouenus MHOXKeCTBa Z2

(X1,Y1)R(X2,Y2) <>pa3HocTh MaKCUMAIBbHOM IIU(PBI X1 1 MUHUMAIBbHOU IIU(PHI Y1 paBHA
Pa3HOCTH MaKCUMAJIbHOM IU(PBI X2 1 MUHUMATBHOU IIU(PHI Y2

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

5x,ecmnx < 0 o(x) = { |x|3, ecim x > 1
2_x, ecmux >0 —2x, eciux <1

Fo =1,

KonTposbnas padora 2

CKOJIBKO CIIOB JUITMHBI 25 B aHMIMHCKOM andaBure(Bcero 26 OyKB) MOKHO COCTaBUTh, €CIIH
3 OyKBBI TOBTOPSIIOTCSA IO 2 pa3a, 2 OyKBbI IOBTOPSAIOTCS 4 pa3a, a ocTalbHbIE OYKBbBI
pa3InyHBIE.

CxonpkuMHU criocodamu 28 KOHBEPTOB MOKHO IIPOM3BOJIBHO PA3II0KUTH 110 6 SIIUKaM,
€ClIu:

1)
2)
3)

BCC€ KOHBCPTHI pa3HLIC U BCC AIINKN OJUHAKOBBIC
BCC€ KOHBCPTHI pa3HbIC U BCC AIIIUKU PA3HBIC
BCC€ KOHBCPTHI OJJUHAKOBLIC U BCC AIIUKH PA3HBIC

CkobKo cioco0oB pa3zaath 35 nopyueHuii cpeau 6 KypbepoB, TaK YTOOBI:

1)
2)

KaKJIbIN TIOTy4MIT XOTs ObI OHO MOpYUYEHHE
KaXXbIi MOJIyYUJI IPOU3BOJIBHOE YUCIIO TIOPYUYEHUM

CKOJIBKUMH CTTOCOOaMH MOYXHO Pa3MECTUTh 25 KHHUT Ha OJTHOM TOJIKE TaK, YTOOBI MEKITY
KHUTON A u kHUTOM B pacmonaranoces 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 xkuur asropa /l.
CKoJIbKO BapHaHTOB BbIOpATh:

1)
2)

2 KHUTHU OJTHOTO aBTOpa
5 KHUT JIByX aBTOPOB

PaccmarpuBarotes ciioBa B andasure {ai,az,...,dq}. Yepes ni 0603HavyaeTCst YUCI0
BXOXKJIEHUH OYKBHI @i B CJI0BO. TpeOyeTcs MoICUnTaTh YUCIIO CIIOB JITHHEI N,
YAOBIETBOPSIONIUX JaHHBIM ycnoBuio: =9, N=10, n1+n2<5

KonrpoabHnas padora 3



1. Omnpenenuts TOXIECTBEHHBI JTU GopMybl A 1 B myTeM cpaBHEHUS X TaOJIUYHBIX
MPEACTaBICHUI
A= (NN G = 2), B=((xIy) L WD) Ax - (= 2)
2. Ompenenutb GUKTHBHBIC U CYIIECTBEHHBIC IEPEMEHHBIC (DYHKINH
1100010111111100
3. IMoctpouts CIH® u CKH® dynkiun
0101010100001111
4. MeTtoa0M HEONpeaeNeHHBIX KO3 GUIIMEHTOB TOCTPOUTH MoIMHOM JKerajakuHa
01001110
KonTpoJubnas paéora 4
1. Haiitu Bce ¢pynkuuu f eM NS | KoTOpBIE MOKHO TIOIYYUTh U3 BEKTOpPA 3aMEHOM
cuMBoia «—» Ha 0 wim 1: (-01----- )
2. Haiit yncno dynkuuit f, npunamnexanmx MaoxectBy A: (TouS)\ (LN(M\Ty))
3. Jloxka3zatb, uto MHOKecTBO A He mycTto:A = (T1"To) \ (LUS).
4. BBIACHUTS, TOJTHA JIU cUcTeMa A (YHKIUA, 3a/JaHHBIX BEKTOPAMH CBOMX 3HAUYCHHN:
{(1010), (01110001), (00110111)}
KonTpoJsbnas padora S
1. Ompenenuts 4UCIIO AEPEBHEB C 8 BEpUIMHAMHU, Y KOTOPOTO JIBE BEPIIMHBI CTEIICHU TPH.
2. lTlepeuncnure Bce HEOPUEHTUPOBAHHBIE Tpadbl 0€3 MeTehb , UMEIOIINE TaMIJIBTOHOB

[UKII, 5 BEPIIUH.
3. Haiitu rpa¢ ¢ mecTpio BepIIMHaAMU, KOTOPBIA UMEET SUJIEPOB LUK, HO HE HMEET
raMWJIbTOHOBA LIUKJIA.
I'padsr pa3duTh Ha KIacCHl MOMAPHO HEN3OMOP(HBIX TpadoB

%’E%&

5. HOCTpOI/ITB MaTpuny JOCTHXXUMOCTHU B3BCHICHHOTO rpa(ba 1 OCTOB MMHHMMAJIBHOI'O BECa

&

Vii s M4 Vs

7
/

/\2 /
76:-/7 ><’ 4
%"\

YV, ¢ _f%
21N3 AN 4~

V-,-\/

6 8/ \9 1
\

Y 3 ¢
6. HaliTH KOMIIOHEHTHI CHJIBHOM U CJIa00H CBSI3aHHOCTH
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KonTpoasnas padora 6
1. WUsBectHo, 4yTo /s andasuta A={a, b, ¢, d, e, f} ucnonszyercs cydpdukcusiit kog K={00,
001, 1011, 11101, 0010, O111}. ITpm mepemaun cOOOIMICHUS HCIOIB30BAICS KO
XeMMHHTa, UCTIPABIISIONUHN oaHy ommrOKy. [lomydeno koqoBoe coobmeHune
11011011101000100010100111001011101
Haiiaure ucxoanoe coobiieHue.
[Toctpouth cxeMy 13 GyHKIIMOHATBHBIX JJIEMEHTOB B 0azuce B={A, v, —}, peanu3yomnryto
KOHEYHBIN aBTOMAT peaiu3yronmii GyHKIuo ntm-2.

3. Tloctpouts muarpammy Mypa ajisi KOHEUHOTO aBTOMaTa PEealM3yIOMEro (QyHKIHIO 2N-
4Am+3.
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Konrpoabnas padora 7
1. Tlocrpouts KA nomyckaroumii si3eik L={w| W comepxut noauenouxu 0000 u 011}
2. Tloctpouts - HKA nomyckarommuii si3pix L={W| W conepxut 6e3 nepeceueHus aBe
pa3iuuHble nmoAnenoyku u3z Mmaoxecrna {110, 0011, 1100} }
3. ToctpouTh perynspHOe BRIpaKECHHUE ISl IIETTOYEK JIOIYCKaeMbIX aBTOMaTOM
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KonTpoabHnasi padora 8

1. BeimmcaTh perysisipHOE BRIpaKCHHUE JUIS sI3bIKA JOIMycKaeMoro cieayronmm e-HKA:
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OmnpenenuTh Kakue U3 IpeII0KeHHBIX 3bIKOB HE SBISIOTCS PeryysipHbiM. OTBET
000CHOBATb.
a. Li={w]|w=(a™b)“c", m>0, n>0}
b. L={w|w=a"(b"c)", m<n, n>0 }
c. La={w]|w=(a™0¥)"ck n (a,bb)®™(bc)¥, k>m}
Ioctponts KC-rpaMmmaTuKy Ju1s cireyromero sasbika: 0"13™2 U 0"1M0K, m=n, k>m
Ioctpoiite MIT-aBTomar nomyckarommii s3bik: {ablck | i=k+3j, i>0, j>0}
OmnpenenuTh Kakue U3 IpeIIoKEeHHbBIX S36IKOB He sBIstoTcss KC-s3pik0M. OTBET
000CHOBATb.
a. Li={w|w=a"b"ckd®, m>s+2, k>n }
b. Lo={w | w=(ab)™(bc"c)" U (a™o")"ckd*, m=k, s<m+n }
c. La={w|w=(@™0)c” U (b*b,a™"(b, c™¥, k>0, m>5 }
[TpuBenuTe rpaMMaTHKy K HOpMaJIbHON opme XOMCKOro:
S—»> BaA | AD| DDB
A— aDBc |DAlale
B— cDaB | ABBA|cABalcaD
D— cDcle | aA

Bonpocs! 1J1s1 TOATOTOBKHU K 3K3aMeHY

OcHOBHBIE IOHATHS JOTHKHU BbICKa3bIBaHUM U IPeIUKaToOB. KBaHTOpEI.
Ksanropsl. [IpedukcHas HopmanbHas popma

MeToapl 1OKa3aTENbCTB.

MmuosxectBa. OcHoBHEIE OHATHS. CIIOCOOBI 3aaHus.

Onepanny HaJ MHOXKECTBAMH.

bynean. /lekapToBO IpOU3BEAEHUE.

OtHouenusi. OCHOBHBIE ONPECIICHNUS.

CBoiicTBa OMHAPHBIX OTHOLICHUH.

Oneparuy HaJ OMHAPHBIMU OTHOLIEHUSIMH. 3aMbIKAaHUE OTHOIIICHUM.

. OTHO1IEHNE SKBUBAJICHTHOCTU U OTHOLLIEHUE MOPSJIKA.

. Oynkuuu. Uabeknus, cropbekims u ouekims. SAapo GyHkium.

. MOIIHOCTHh MHOKECTBA.

. KomOunaropuka. Pa3menienns u nepecTaHOBKH.

. Kombunaropuka. Coueranusi.

. [lomuaOMHHANIBHAST popMmyna. buroMm Heiotona. CoiicTBa OMHOMHUHABHBIX

K03 PHUIIHEHTOB.

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

Anrebpa noruku. @yHKIUHU anreOpbl JOTHKH.
[TpuHIIMTT TBOMCTBEHHOCTH. 3aKOH JIBOMCTBEHHOCTH.
Hopmansnsie popmsr: THO, KH®, CAH®, CKHO.
Munumusaius 0yneBbix QyHkuuii B kiacce JJHO.
[TostHOTA M 3aMKHYTOCTb.
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3aMKHYTBIE€ KJIACCHI.

Teopema Ilocra o nonHote. Ciencraus.

Byl u ciocoOw1 3aaanus rpadoB

N3omopdusm rpados

[Toarpads! u yactu rpada. Onepanuu Haa rpadamMu

Mapuipytsl. loctuxumocts. CBSI3HOCTS.

Paccrosnus B rpadax

Crenenu BepmmH. O6x0/151 TpadoB.

Huxner Diinepa u ['amunbToHA.

OctoBsl rpagoB

DyHIaAMEHTAIbHBIE IUKJIbI

Paspesbl

Packpacku rpados

[Tnanapusie rpagsi

AndaBuTHOE KOJUPOBAHUE

Konps! ¢ ucnipaBnenuem I omuOoK.

Cxembl U3 pyHKIIMOHAIBHBIX 1eMeHTOB. CymMMarTop. Beranrartens.

CxemblI U3 (PyHKIIMOHAIBHBIX YJIEMEHTOB. Y MHOKCHHE.

OrpaHu4eHHO JeTepPMUHUPOBaHHbIC QYHKIIUU. ABTOMAT BBIYUCIISAIOMUN (HYHKIUIO.
Cxema u3 QyHKITMOHATBHBIX 3JIEMEHTOB.

OTIMYUMOCTb COCTOSTHUIM aBTOMATOB BBIYUCIIAIOMIUX (PYHKIIHH.

[TonsiTHe 1IETIOYKH, SI3bIKA B 3aJaHHOM ajihaBUTE.

JleTrepMUHUPOBaHHBIM KOHEUHBIN aBTOMAT JOIYCKAOMMM 1enouku. S3sik JJKA.
HenerepmunupoBaHHBIN KOHEUHBIN aBTOMAT JOITycKaromui nenouku. S3eik HKA.
OxsuBasieHTHOCTH JIKA 1 HKA.

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

Perynsapueie Beipaxenus. OnepaTopsl.

[TocTpoenue perymnsiproro BeipaxkeHus: mo JJKA.

MeToa UCKITIOYEHUsI COCTOSIHUS 1JIs1 IOCTPOEHHUSI pEryJisipHOro BelpaxkeHus 1o JIKA.
IToctpoenne e-HKA no peryiasipHOMY BBIPAKEHHUIO.

AnreGpanyeckue 3aKOHBI JJIsl PETYJISIPHBIX BBIpaXKEHUI

[TpoBepka UCTUHHOCTH ATeOpanyeCKUX 3aKOHOB JIJIsI PETYIISIPHBIX BBIPAXKEHUM
JlemMMa 0 HaKayke JUIsl pETYJISIPHBIX SI3bIKOB

CBOICTBO 3aMKHYTOCTH PETYJISIPHBIX SI3bIKOB

Obpartenue. 'omoMoppuzm.

MuHuMH3a1Ks aBTOMATOB.

KonTekcTHO-cBOOOIHBIE TpaMMaTHKU. BeiBoa. [lopoxaenus.

s3Ik, 3amaBaemblii KC-rpammatukoii. JlepeBo pazoopa.

DOKBUBAJCHTHOCTH BBIBOJIA, TOPOXKIICHUS U iepeBa pazdopa

Heonno3znaunocts B KC-rpammaTukax

ABTOMaTHI C Mara3uHHOM mamsThio. KoHdurypammus.

Breraucnenus miis MIT-aBromaroB. 3e1kn MII-aBTOMAaTOB.

OKBHUBAJIEHTHOCTb JOMYCKaHUs MO MyCTOMY Mara3uHy | 1o COCTOSIHUIO
IToctpoenne MII-aBromara no KC-rpammarnke

[Toctpoenne KC-rpammaruku no MII-aBromaty

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

Hopwmanbhas popma XomMckoro. Beruncienne nopoxJIaronmx 1 JOCTUKUMBIX CHMBOJIOB.

Hopwmainbnas popma Xomckoro. Y naneHue e-poayKIui
Hopwmansaas ¢popma Xomckoro. Y paneHue HeMHbIX TPOAYKIHA
Jlemma o Hakauke KC-sA3b1K0B.



4.2 Metoanuecknue MaTepualbl, onpeaesiioline Npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHHil, HABbIKOB U (WIH) ONbITA /AeATeJbHOCTH, XAPaAKTEePHU3YIOUIUX 3TAMbI
(popMupoBaHus KOMIIETEHIH I

MeTtoanyeckue peKOMeHIALUMHU, ONpelejA0NIie MNPOoUeAyPbl OLEHUBAHUA
BBINOJIHEHHS] KOHTPOJILHBIX 32 JaHMIi:
3a/laHue CUUTAETCS BBIIIOJIHEHO, €CIIU:
— CTYJICHT BJIaJIe€T TEPMHUHOJIOTHEH
— TpUMEHEH NPaBUJIbHBIMH METOJ] pEHICHHUS
—  XOJ pacCyXJCHUI COOTBETCTBYET JIOTHUKE 3aJaHUs
— JomycKaroTcs apudMeTnyeckue OurmoKu.

MeTtoauyeckue peKOMEHIAUMHU, OINpeJesiiolHe TPOUeIypPbl  OleHHUBAHUS
CaMOCTOSITeIbHOM pPadoThI:
PerieHus mpeacTaBisifoTCs CTyAEHTaMHU MUCbMEHHOM (Gopme B cucteme Moodle wiu B
ayautopuu. Cpok peicTaBlICHUs] OTPAHUYEH 110 BPEMEHHU.
OneHuBaHue pe3yJabTaTOB CaMOCTOSTENbHONH pabOThl OCHOBBIBAETCS HA KauecTBE
BBITIOJIHEHHS CTYJICHTOM 3aJJaHU.
3amaHue CUNTACTCS BBIITOJIHEHO, €CIIH:
— CTYICHT BIaJieeT TEPMUHOJIOTHEH
— TpUMEHEH NPaBUIBHBIM METOJ] pelICHHUS
— XOJ pacCyXJeHUI COOTBETCTBYET JIOTHUKE 3aJaHUs
— JIOIyCKaroTCs apu(pMeTHIECKUe ONTHOKH.
Kpurepun oneHku:
OlIEHKA «HeY/0BJIETBOPUTEJIBLHO»: pemieHo MeHee 50% 3amaHui.
OLICHKA «YyIOBJIETBOPHUTEJbHO»: pelieHo MeHee 75% 3aganuii, Ho He MeHee 50%
3aJaHUM;
OIIeHKA «X0pomIo»: perieHo 6onee 75% 3amaHuil.
OlIEHKA «OTJIHYHO»: perieHo 0osee 90% 3amanuid.

Mertoauyeckue peKOMEHJALMH, OMNpeleJsiiOlie TPOUeIypPbl  OLEeHMBAHUS
KOHTPOJIbHOH pa0doThlI:
Pemenus npenctaBisitoTcsl CTy/IGHTaMU MUCbMEHHOH (Gopme B cucteme Moodle wiu B
aynutopuu. Cpok BBINIOJIHEHUSI OTPAHUYEH 110 BPEMEHHU.
OneHnBaHNE OCHOBBIBAETCS HA KOJMYECTBE BHIIIOJHEHHBIX CTYACHTOM 3a/1aHUH.
3ajaHue CUUTAETCA BBIIIOIHEHO, €CIIH:
— CTYJEHT BJIaJIeeT TEPMUHOJIOTHEN
— TPUMEHEH MPaBUJIIbHBI METOJ PEIICHUS
— XOJl pacCyKIEHUN COOTBETCTBYET JIOTUKE 3aJaHUs
— JIONyCKaroTCs apu(pMeTHIecKre OMMOKH.
Kpurepum ouenku:
OLICHKA «HEYA0BJIETBOPUTEIbHO»: perieHo MeHee 50% 3ananuil.
OlIeHKA «Y/A0BJIETBOPHUTEIbHO»: perieHo He MeHee 50% 3amanuif;
OIIeHKA «XOpoIo»: perieHo 6onee 75% 3amanuii.
OlIEHKA «OTJIHYHO»: perieHo 6osee 90% 3amanuid.

MeTtoanueckue peKOMeHIaIiH, ONpeae/IAaIoNIue MPoleIyphbl OLlEHMBAHHUS HA 3a4eTe:
[Tponerypa mpoMeXyTOUYHOM aTTecTalMy MPOXOJUT B coOTBeTCTBUU C llonoxkeHuem o
TEKyIIeM KOHTPOJIE U MPOMEeXYyTOuHOH arrectanuu oodyyatouixcs @I'BOY BO «Ky6I'V».



HtoroBoii dhopmoit KOHTpOJiE CHOPMUPOBAHHOCTH KOMIIETCHIIMK y OOyYarOIIMXCs 0
JTUCITUTIIIMHE SBIISIETCS 3a4eT U dK3aMeH. CTyIeHThI 00s3aHbI MOJyYUTh 3a4€T B COOTBETCTBUU C
pacnucaHieM U Y4eOHBIM IJIaHOM

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

3ayer MO JMCUUIUIMHE MpecieqyeT LeNb OLEHUTh padoTy CTyJIeHTa, MOJy4YeHHE
TEOPETUYECKUX U MPAKTUYECKUX 3HAHWM, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOT'O MBIIICHUS,
MPUOOPETEHUE HABBIKOB CAMOCTOSTEIIBHON paOOThI, YMEHUE MPUMEHSATH MTOTyUYCHHBIC 3HAHUS JITIS
pelleHus MPaKTUYECKHX 3aau.

PesynbTar ciaum 3auera 3aHOCUTHCS IPENOIAaBaTENEM B IK3aMEHALIMOHHYIO BEAOMOCTD U
3aYETHYIO KHIKKY.

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

Kpurtepun onenku:

OlleHKA «He3a4eT» BhICTABJIfAETCS B CJIyYae BbINOJHEHHUS OJHOTO U3 YCJIOBHIi:

— caMmocTosTeNbHas padoTa OIICHEHA Ha «HEYAO0BICTBOPUTEIILHOY;

—  XOTs OBI IO OJTHOM M3 KOHTPOJBHBIX Pa0OT CTOUT OIIEHKA «HEY/IOBJICTBOPUTEIHHOY;

— BbINIOJIHEHO MeHee 60% KOHTPOJILHBIX 3aaHHi.

OLIEHKA «3a4eT» B CJIyyae BbINOJHEHUS YCJIOBHIA:

— caMocCTOsITelbHAas padoTa OlEHEHA He HUKE YeM Ha «yJIOBICTBOPHUTEIBHOY;
— BCE KOHTPOJIbHBIE pabOT OIICHEHBI HE HUXKE YEM Ha «yJIOBICTBOPUTEIHHOY;
— BBINOJIHEHO He MeHee 60% KOHTPOJIbHBIX 3a1aHUH.

Meroanyeckue peKOMEHJALUH, ONpeNesomue Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Iponenypa nmpomeXyTo4HOM aTTrecTalliyd IPOXOAUT B cooTBeTCTBUM C IlonoxkeHuneM o
TEKYIIeM KOHTPOJIE U MPOMEeXYTOUHOM artectanuu odyyatoniuxcs @PI'BOY BO «Kyol'Y».

Htorosoii ¢opMoil KOHTpOAS cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOyYaromuxcs Mo
JUCLIUIUINHE SBJSETCS 3a4eT M dK3aMeH. CTyleHThI IOMyCKAalTCs K cllade dK3aMeHa, TOJIBKO
nocJie moJlydyeHus 3aueta no qucuuruinie. CTyAeHThl 0053aHbl C/1aTh SK3aMEH B COOTBETCTBHHU C
pacrucaHueM M y4eOHbIM IIJIaHOM.

®OC npoMeKXyTOUYHOM aTTeCTallud COCTOMT M3 BOIPOCOB K JK3aMEHy, 3ajaad I10
JUCLUIUINHE U pe3ysIbTaTaM TEKYILEro KOHTPOJIS.

DK3aMeH 0 AMCLUUILIMHE MPEecielyeT elib OLEHUTh padoTy CTYIEHTa 3a KypC, OJyuYeHUe
TEOPETUYECKUX 3HAHUH, UX MPOYHOCTh, PAa3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE NPUMEHSAThH IMOIY4YEHHbIE 3HAHUS JUIsl pelleHus
IIPAKTUYECKHX 3aad.

dopMa MpoBEACHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEJOCTaBISAETCS IPABO 3a7aBaTh CTYIEHTaM JOIOJIHUTEIbHBIE BOIIPOCHI
1o BCel yueOHOM mporpaMMe TUCIIUTUIAHEI.

Pesynbrar caaun sK3aMeHa 3aHOCUTBCS IPENOJaBaTeIeM B OK3aMEHALIMOHHYIO BEIOMOCTh
Y 3aYETHYIO KHMXKKY.

OneHuBaHUE ypOBHSA OCBOEHHUS AMCLMIIIMHBI OCHOBBIBAETCS HA KAYE€CTBE BBINIOJHEHUS
CTYJIEHTOM 3a/IaHMI TEKYIIEro KOHTPOJISI M OTBETOB HA BOIIPOCHI DK3aMEHa.

Kpurtepun onenkmn:

OLICHKA «HEYI0BJIETBOPHUTEJIBHO» BBICTABJISETCH B CJIy4Yae BbINOJHEHUS OAHOIO U3
YCJI0BHIA:

— HEMOHMMaHHWE CYIIHOCTH U3JIaraéMbIX BOIIPOCOB, TIpyOble OIIMOKM B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA IONOJIHUTEIbHBIE BOIIPOCHI;
— camocTosITeNbHas paboTa OIIEHEHA Ha «HEYA0BJIETBOPUTEIILHOY;
— XOTS OBbI IO OJIHOM U3 KOHTPOJBHBIX PabOT CTOUT OIIEHKA «HEYIOBIETBOPUTEIBHO.



OIIEHKA «Y/J0BJIETBOPUTEIHHO» B CJIyuae BbINOJHEHUsI YCJIOBHIA:

— YaCTUYHO OTBCTUJI HA JiBa BOIIPpOCa ounera Ui JAO0CTAaTOYHO ITOJIHO OTBETUJI XOTA 6]31
Ha OJIUH BOIIPOC;

— caMocCTosITeIbHasE paboTa OlEHeHA HE HUXKE YeM Ha «YJIOBJICTBOPUTEIIHHON;

— BCC KOHTPOJIbHBIX paGOTBI OIICHCHBI HC MCHCC, YCM Ha «YAOBJICTBOPUTCIILHO) .

OILICHKA «XOpo1I0» B ¢jJiyda€ BbINOJTHCHUSA YCHOBHﬁ:

— J0CTAaTOYHO IIOJIHO OTBCTUJI HA ABAa BOIIPpOCa 6I/IJICT3.;

— JaHbl YaCTHUYHBIC OTBCTHI HA JOIMOJIHUTCIIBHBIC BOIIPOCHI;

— CaMOCTOATCIIbHAaA pa60Ta OLCHCHA HC HUIKC UCM Ha «XOPOILIO»;

— BCC KOHTPOJIbHBIX pa6OTbI OLCHCHBI HC MCHCC, YCM Ha «YAOBJICTBOPUTCIILHO»,
- 60% KOHTPOJIbHBIX pa60T OIICHCHBI HE MCHEEC, UEM Ha «XOPOLIO» U «KOTIUYHO.

OICHKA «OTJIMYHO» B CJIyvYa€ BbIIOJIHCHUSA yCJIOBHﬁ:

- FJ'IY6OKI/IC HCUCPIIBIBAOIIUE 3HAHUS 10 BOIIPOCaM 6I/IJ'ICT8.;

— JaHbI IPABHUJIBHBIC 1 KOHKPCTHBIC OTBCTHI HA JJOIIOJIHUTCIBHBIC BOIIPOCHI;

— CaMOCTOATCIIbHAA pa60Ta OICHCHA HC HHUXKC YCM Ha «XOPOIIO»,

— BCC KOHTPOJIbHBIX pa6OTBI OLCHCHBI HC MCHCC, YCM Ha «YAOBJICTBOPUTCIIBHO»,
— 80% KOHTPOJIbHBIX pa60T OLOCHCHBI HC MCHCC, YCM Ha «XOPOLIO» U «OTIIUYHO».

OHGHO“IHBIG cpeacrBa jid HWHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIAMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIAUBUAYAIBHBIX IICUXO(QU3NIESCKUX OCOOCHHOCTEH.

—IIpu H€O6XOI[I/IMOCTI/I HHBaJIMAaM U JIMLIaM C OrpaHU4YC€HHBIMHA BO3MOKHOCTAMHU 310POBbSA
NPEOCTABIISCTCS TOTIOJHUTEIILHOE BPEMSs JIJIs IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbBS TPEAyCMATPUBACTCSI UCIIOIB30BAHUE TEXHHUYECKUX
CpCacTsB, H€06XOZ[I/IMBIX MM B CBA3HU C UX MHAUBUAYaJIbHBIMU OCO6€HHOCT$[MI/I;

— IIpU HEOOXOAMMOCTH JJIs1 00YHaroIUXCcsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
N HWHBAJIKWIOB TIIpoHeaypa OLCHUBAHHA PE3YyJIbTAaTOB O6y‘-ICHI/I$[ o JUCHUIINIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

ITponetypa oneHMBaHUsI Pe3yJIbTATOB OOYYEHMsS MHBAIWIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS 10 AUCLMILIMHE MPEAyCMaTpUBAET MPeNoCTaBlieHne HHPOpMaIui B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS M BOCIIPHUATHS HH(POpMAIINH:

Jns muu ¢ HapyIeHUsIMU 3pEHHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JLnst L ¢ HapyIIEHUSIMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIHbHOM Y4YeOHOH JHUTEpPaTypbl,

HEe00XO0AMMOii 1151 0CBOCHUS TMCUUILIMHBI (MOTYJIA)
5.1 OcHoBHas JiMTEpaTypa:



. Epycamumckuii, S1.M. JluckpeTHas MareMaTuka. Teopust U MpakTUKyM : ydeOHuk / S.M.
Epycamumckmii. - Cankr-llerepOypr @ Jlaws, 2018. - 476 c. -
https://e.lanbook.com/book/106869#book _name.

. Hak, B. I'. JluckperHast MaTeMaTuKa: TEOPUS MHOXECTB W KOMOWHATOPHBIM aHAIM3.
COopHuK 3a/1ay : yueOHOe mocodue s akageMuueckoro 6akanaBpuara / [Tak B. . - M. :
IOpaiit, 2018. - 318 c. - https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-
58C80091984C.

. baBpun, MBan ViBanoBuuY. JluckperHas MareMaTuka: y4eOHUK U 33Ja4HUK : yYCOHUK JUIS
CIIO / WU. U. BaBpun. - MockBa : IOpaiit, 2018. - 209 c. - https://biblio-
online.ru/book/46422B2A-1497-4FFD-8A53-143190428418.

. HoBukoB, ®emop AnekcanapoBud. JluckpeTHas MaTemaruka : g OakalaBpoB U
MarucTpoOB : Y4eOHUK JUIS CTYACHTOB By30B, 00YYarOIIUXCS 10 HAIIPABICHUIO 0T OTOBKU
"CuctemMubIii ananu3 u ynpasieaue" / @. A. HoBukos. - 3-¢ uza. - Cankr-IletepOypr [u
ap.] : [utep, 2019. - 493 c. : un. - (Crangapt TpeThero nokonenus) (Y4eOHuK i By30B).
- buGmmorp.: c. 479. - ISBN 978-5-4461-1341-5.

. Kyk, Apcenuit CepreeBuu (KyOI'Y). [luckpeTHas MareMaTuka : J1abopaTOpHBIN
npaktukyM / A. C. XKyk, E. E. IlonynanoBa ; MUHHUCTEPCTBO HayKH U BBICLIETO
obpaszoBanusi Poccuiickori ®@enepannn, KyOaHCKHII TOCYIapCTBEHHBI YHUBEPCHUTET. -

Kpacnonap : Kybanckuii rocynapcrBennblii yHuBepeutet, 2019. - 104 c. : un., Tabm. -
bubmmorp.: c. 102. - ISBN 978-5-8209-1655-7.

5.2 JlonotHUTeIbHASI JINTEPATypa:

. Boponenxo, A. A. JluckpeTHas MareMaTuka. 3aJaud U YHOPAKHEHUS C PELUCHUSMU :
yuebHo-MeToaudeckoe nocodue / A. A. Boponenko, B. C. ®enoposa. - Mocksa : UHOPA-
M, 2014. - 104 c. : un. - (Beiciiee o6pa3oBanue. bakanaspuar). - bubmuorp.: c. 102. -
ISBN 9785160066011 : 152.90.

. Boponenxo, A. A. JluckpeTHas MaTeMaTuka. 3aJaud ¥ YOPAKHEHUS C PELICHUSMU :
yuebHo-MeToarueckoe nocodue / A. A. Boponenko, B. C. denoposa. - Mocksa : UHOPA-
M, 2014. - 104 c. : un. - (Beiciiee o6pa3oBanue. bakanaspuar). - bubmuorp.: c. 102. -
ISBN 9785160066011 : 152.90.

. Kwuranosa, E.®. [uckpernas maremaruka : yudeOHoe mnocooue / E.®. XKwuramoma ;
MunucrepctBo  obpazoBaHus U Hayku Poccuiickoir  ®epepanuu, Tomckuit
lNocynapcrBennsiit YHauBepcuteT Cuctem Ynpasienus u Paguosnexrponuku (TYCVYP). -
Tomck : b Konrenrt, 2014. - 98 o -
http://biblioclub.ru/index.php?page=book&id=480497.

. HoBuxos, ®enop AnekcannpoBud. JluckperHas MaTemaTuka: Juid OakKalaBpoB H
MarucTpoB : y4eOHHK I cTyaeHTOB By30B / ®. A. HoBukom. - 2-¢ u3n. - CaHKT-
[TerepOypr [u ap.] : [utep, 2013. - 399 c. - (YueOuuk mist By30B) (CTaHIapT TPETHETO
mokoJieHus ). - bubsmorp.: ¢. 386-387. - ISBN 9785496000154 : 356.45.

. Muxonu, C. B. J[luckperHas MmaTemaTuka ajsi OakanaBpa: MHOXKECTBAa, OTHOILEHHUS,
¢bynkuy, rpadsl : yauedHoe nocobdbue / C. B. Mukonu. - Cankr-IletepOypr : Jlans, 2012. -
192 c. - https://e.lanbook.com/book/4316.

[entyHnoB, Makcum BanepreBuu. JluckpeTHas MaTemMaTHKa Jjsi OakajiaBpuara : yueOHoe
nocobue s MCHOJb30BaHUS B y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX OpraHU3alui,
peaIM3yIoNMX MPOTrpamMMbl BBICIIET0 OOpa30BaHHSA [0 HANPABIECHUSM TOATOTOBKHU
10.03.01 - "Uudopmanuonnas 6ezomacHocts", 09.03.03 - "Ilpuknaanas uadopmaTtuka",
38.03.05 - "busnec-unpopmatuka" (ypoBeHb OakanmaBpuata) / M. B. lllentyHoB. - MockBa
: lopstuas nunus-Tenexom, 2017. - 114 c. : ui. - (Yue6HOE mocoOue 1S BHICIINX yUeOHBIX
3aBeneHni. CrienuaibHOCTh). - bubmuorp. B konIe ri1. - ISBN 978-5-9912-0659-4.

5.3. llepuoauveckue U31aHusA:


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

1. Ba3sr manabeix komnaaud «Mct Beroy http://dlib.eastview.com
2. DnexrponHas 6momuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHET-pecypchbl, B TOM YK CJIe COBPeMeHHbIe podeccHnoHaNbHbIe 0a3bl
JAHHBIX M1 HH(POPMALMOHHBbIE CIIPABOYHbIEC CHCTEMBbI

Onexmponno-oudauomeunvie cucmemot (I5C):

3BC «fOPAUT» https://urait.ru/

9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/

3BC «BOOK.ru» https://www.book.ru

ObC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst nznarensctBa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oubnuoreka (HOb) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aIIaJHBIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbix xKypHanoB HOUKOH http://archive.neicon.ru

6. HauwuonanbHas dnexkTpoHHas OuOiMoTeka (IOCTYNm K DJNEKTpPOHHOH  OuOIMOTEeKe
muccepranuii Poccuiickoit rocynapcrsennoii o6ubmmorexu (PI'B) https://rusneb.ru/

7. Ilpesunentckas 6ubmmoreka um. b.H. Enpimna https://www.prlib.ru/

8.  baza naunbix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux ganipix (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. "Jlexropuym TB" http://www.lektorium.tv/

17. Yuusepcuretckas uapopmanurontas cucreMma POCCUS http://uisrussia.msu.ru

agkrwpneE

o k~owbdE

HH¢OpMaL!MOHHbl€ CnpasovHrble cCucmemasl

1. Koncynbrant [lmtoc - cripaBoyHast mpaBoBasi cucTeMa (JIOCTYI 10 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 0ocmyna

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

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

3. MuHuctepcTBO HayKu M BbIcuiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

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

5. Hudopmanunonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xomnekuus nupoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTa pycckoro s3bika nMeHu A.C. Ilymknna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpMaLIMOHHBIN MTopTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX ciloBapeil http://www.glossary.ru/;
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http://gramota.ru/
http://www.glossary.ru/

10. CnoBapu ¥ SHIUKIJIONEANH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 ob6pazoBanuu B Poccuiickoii @enepamnuu'. Bormpockr u oTBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 1ekmpoHHble 00pasoeameinvbHble U UHGopmayuorHole pecypcol Kyol'V

1. DnekrtpoHHBbIA Katanor HayuHoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AMHAMHYECKOTO 00y4ueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUJIEKCOB, ITyOIUKAIMi 1 KOH(epeHnit
http://infoneeds.kubsu.ru/

5. bubnnorexa nHPpOPMAIMOHHBIX peCypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpOoHHBIE 00pa3oBaTeIbHBIE PECypChI Kadeapbl HHHOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA
B oOpazoBauuu KyOI'Y wu HayuHo-meroaunyeckoro sxypHaia "HIKOJIBHBIE T'OJIblI"
http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHus [JJ O0y4aIOIIMXCHA IO OCBOEHHUIO

TUCHUIUIAHBI (MOIYJIs1)

Ilo Kypcy nperycCMOTPEHO NpPOBEACHHME JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOI CHUCTEMaTU3UpPOBAaHHBIM MaTepuan. B Xojae JIEKIMOHHBIX 3aHATHH pa3duparorcs
3JIEMEHTBI TEOPUH U IPAKTUKU JUCKPETHOM MATEMAaTUKH, IPUBOIATCS IPUMEPBI PEILICHUS 3a/1a4,
IIPOBOAMTCS aHAJIM3 HauboJjee pacrnpocTpaHeHHbIX owmuOok. Ilocne mpociaymuBaHus JEeKUUU
PEKOMEHIYETCSl BBIIIOJHUTh YIPAKHEHUS, NIPUBOJUMBIE B ayJUTOPUHU JUISI CaMOCTOSTENbHON
paboTHL.

ITo xypcy mpeaycMOTpEeHO MNpoBeAeHHE JTa0OpaTOPHBIX 3aHATHUH, HA KOTOPBIX JAETCS
MPUKIIATHON CHCTEMAaTU3UPOBaHHBIN MaTepuai. B xone 3ansATuil pa30uparoTcst METO/1bl pelIeHnu
3aza4 1o teMaM. [locne 3aHATHS PEKOMEHIYETCs BBINOJIHUTH YIPAXXHEHWs, TPUBOJUMBIE AJIS
CaMOCTOSITENIbHOM pabOThI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOJUMO H3Y4YUTh JIUTEPaTypy,
MIPUBEICHHYIO B IEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX ITOHITHH, aHaIN3a MPEATI0KEHHBIX
MOJIXOJI0B U METOJIOB IUCKPETHOW MaTeMaTuku. [Ipu pemeHun HOBOM 3a1ayul CTyAEHT AOJKEH
YMETb BBIOpATh METO]] PELIEHUS U €r0 000OCHOBAHUE.

BaxuelmuM sTanoM Kypca SBISIETCS caMOCTOsTElIbHas paboTa MO AUCHUILIMHE. B
IIPOLIECCE CaMOCTOSITENIbHON pabOThl CTY/AEHT NMPUOOPETAaeT HaBBIKM PAOOTHI C TUCKPETHBIMU
00BEKTAMHU.

Hcnonb3yroTcs akTUBHBIE, WHHOBALMOHHBIE OOpA30BaTENIbHBIE TEXHOJOIHMH, KOTOpBIE
CHOCOOCTBYIOT Ppa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(ECCHOHAIBHBIX KOMIETEHIUN U
MpoQeCCHOHATBHBIX KOMIIETEHITUN 00YyUYaOIIUXCS:

e mpoOieMHOe 00yUYeHHE;
Pa3HOYPOBHEBOE O0yUCHHUE;
MIPOEKTHBIE METO/IbI O0YUCHHUS;
HCCIIEI0BATENILCKUE METO/IbI B O0YyUCHHH;
o0y4yeHHe B COTpYAHNYECTBE (KOMaH/IHasl, FPyNIoBas padboTa);
MH(POPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Jlig Ui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMHU 370POBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMi C NCIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

Y4eOHO-METONYECKUM 00ecTieYeHHeM KypCOBOM paOOThI CTYJEHTOB SIBISIOTCS:

1. yueOHas nmuTeparypa;


http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

2. HOpMaTUBHbBIE IOKYMeHTHI BY 3a;

3. MeToauYecKue pa3paboTKH AT CTYIEHTOB.

CamocrosTenbHast paboTa CTyACHTOB BKIIFOYAET:

— o(opmiteHrEe UTOrOBOTO OTYETa (TIOSICHUTEITHLHON 3aMUCKH).

— aHaJIM3 HOPMATUBHO-METOAMYECKOI 0a3bl OpraHu3allly;

— aHaJIM3 HAayYHBIX MMyOIMKALKK 110 3apaHee ONpeIeEHHON Teme;

— aHanu3 U 00paboTKy MH(POPMAIINH;

— paboTy ¢ Hay4HOU, y4eOHOW U METOUIECKOU JTUTePaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jlj1 caMoCTOSATENbHON pabOThI MIPEICTABISAETCS Ay JUTOPUS C KOMIIBIOTEPOM U JOCTYIIOM

B MIHTEpHET, K JIEKTPOHHOI OMOIMOTEKE By3a U K MHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
ITepedyeHn yueOHO-METOAMUECKOTO 00CCTICUCHHMS:

1.

OcHoBHas 00pa3zoBaTeibHas MPOrpaMMa BhICIIEr0 MPodeccnoHaTbHOTO 00pa30BaHUs
(enepaabHOro rocyAapcTBEHHOTO OI0XKETHOTO 00pa30BATEIBHOTO YUPEKACHHS
BhIciIero oopazoBanus «KybaHckuii rocy1apcTBEHHBII YHUBEPCUTET» 110 HAPABICHUIO
MOJIFOTOBKHU.

[TonoxeHue o NpoBEEHNHN TEKYLEr0 KOHTPOJI YCIIEBAEMOCTH U TPOMEKYTOUHOU
aTTecTanuu B GeiepaIbHOM rocy1apcTBEHHOM OFOKETHOM 00pa30BaTeIbHOM
yUpeXJIEHUU BhICIEro oopasoBanus «KyOaHCkuil rocyapCTBEHHBIM YHUBEPCUTETY.
OO6mme TpeGoBaHuUs K TIOCTPOCHUIO, COACPIKAHUIO, O(OPMIICHHUIO B YTBEPIKICHHIO
paboueii mporpaMMbl TUCHUIUIMHBI DeepanbHOro rocyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIEr0 TPO(eCCHOHATLHOTO 00pa30BaHus.
MeTtoanueckie peKOMEHIAUH 110 COACPIKAHUI0, OPOPMIICHHIO U IPUMEHEHHUIO
00pa30oBaTeNbHbBIX TEXHOJIIOTHUI U OLIEHOYHBIX CPEJICTB B yUeOHOM IpoIiecce,
OCHOBaHHOM Ha deepaibHOM roCyTapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
Y4eOHblii IJ1aH OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBI 110 HAPABIECHUIO MOITOTOBKH.
®denepanbHbIN TOCYIAPCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT BBICIIETO
npo¢ecCHOHATBLHOr0 00pa30BaHMs [0 HAIIPABJIECHUIO OTOTOBKH.

B ocBoeHuH NUCHUIUIMHBI MHBAJTUAAMHM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU

3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJAWBHyallbHas ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE yIeOHOr0 MaTepHara.

I/IHI[I/IBI/II[yaJ'IBHHe KOHCYJIbTallUU 110 MPEAMETY SABJIAIOTCI BaKHBIM q)aKTOpOM,

CHOCO6CTBy1—OIHI/IM HHAWBUAYyaJTIU3allun O6y‘I€HI/I$I MU YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTa
MCXKAY HOpenoJaBaTciicM U O6y‘{aIOIJ_[I/IMC$I HHBAJIMAOM WA JIMOOM C OI'PpaHUYCHHBIMUA
BO3MOXHOCTAMU 310POBbA.

/. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX NpPH

OCYyILECTBJIEHHH 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHUIJINHE (MOTYJIIO)

7.1 Ilepevyenbs MHGPOPMANMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHH
— KommnsrorepHoe TecTUpOBaHUE MPEACTABICHHBIX IPOrPAMM.

— KouncynpTupoBanue, pasgada 3aJaHMi  JUIS  CaMOCTOSITENIBHOM  paboOTHI
ITOCPEICTBOM 3JIEKTPOHHOU MOYTBHI.

— MHcnonbs3oBaHue DJIEKTPOHHBIX MPE3CHTALUN IMPU IPOBEACHUM JIEKIIMOHHBIX
3aHATHIA.

— MHcnons3oBaHKe JEKIIMOHHBIX MATEPHUATIOB B AIIEKTPOHHOM BHJIE

— IIpoBepka noMamHUX 33JaHUN U KOHCYJBTUPOBAHUE MOCPEACTBOM JIIEKTPOHHOMN
IIOYTBI.

— Hcnons3oBaHue DJIEKTPOHHBIX MPE3CHTALUN IPU IPOBEACHUM JIEKIIMOHHBIX
3aHATUN

— Cucrema MOODLE



— IIpoBepka moMamHuX 3aaHUi U KOHCYIbTUpOoBaHue nmocpeactsom JONC Kyol'y

7.2 IlepeyeHb JIMIEH3MOHHOI0 W CBOOOJHO PACIHPOCTPAHSIEMOI0 MPOrPaMMHOIO
odecneyeHus

OpenOffice

GIT

Yandex Browser
Mozilla Firefox
Google Chrome

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHue 1o JUCHUILIUHE (MOYJII0)

HanmMeHnoBanue y4eOHON ayTUTOPHH, €€ OCHAIEHHOCTh

No Bug pador
000pyIOBaHUEM M TEXHHUUECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CIELUAaIU3UPOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEHHSI
2. JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBAaHHAs CIELMAaIU3UPOBAHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHus,
KOMIIBIOTEpPaMHU, IPOEKTOPOM, POrPaMMHBIM 00eCICUEHUEM
3. I'pynmnoseie Aypuropus, YKOMILIEKTOBaHHAsI CHeUaIM3UpOBaHHON
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydYeHwus,
KOHCYJIbTallu1 KOMIIbIOTEPaMHU, IPOrPAMMHBIM 00eCIIEYeHUEM
4. Texkymuid  KOHTpOJb, | AyaAUTOpUS, YKOMIUIEKTOBAHHAs CIeLUaIU3UPOBAHHON
IIPOMEXKYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpeiCcTBaMH  O0ydeHus,
arrecTanus KOMIIBIOTEpaMHU, IPOrPaMMHBIM 00ecTIeYeHUEM
S. CamocTrosTenbHas Kabuner g caMocTosTenbHONM  paOOThl, OCHAILEHHBIN
paborta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBHIO MOJKIIOUEHHS K

cetn «MHTEpHeT», mporpamMmol 3KpPaHHOIO YBEIWYEHHS U
00€eCrevYeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(OPMaIllMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusamus ayqutopuii u ux ocHamenue omnpenaensercs OIIOIL.




