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1 He.]'[l/l U 321291 U3YICHUA TUCHUILJINHBI

1.1 Leab ocBOEHUS TUCIHUTIIAHBI

Henpto  w3ydyeHHs  OUCHUIUIMHBI  sIBIsieTcss  (OPMHUpOBAaHUE  TPEIMETHBIX,
MpoeCCHOHAIBHBIX U KOTHUTUBHBIX KOMIETEHIIUH, CBA3aHHBIX C IIOHUMAaHHUEM, IPUMEHECHUEM,
abcTparupoBaHHeM, aHAIIN3E U CHHTE3€ MPHU UCTIOJIL30BaHUH B TPO(HECCHOHATLHOM ASSITETFHOCTH
MOHSATUH, CBOMCTB, MOJICJIEH W METOJOB OOIIWX pa3/IesioB NUCKPETHOW MaTEMAaTHUKH, BKIHOYAs
3JIEMEHTbl KOMOMHATOPUKH, TEOPHHM OTHOIICHUH, anreOpbl JIOTUKU, TEOpHH rpadoB U ceTei,
MPWIOKEHUS TEOPHUH KOHEYHBIX aBTOMATOB, J3JIEMEHTHI TCOPHUU aJTOPUTMOB, al(paBUTHOTO
KoaupoBaHus.  llopoKJaromuM  TMPUHIUIIOM  JUCHUIUIMHBI  SBISETCS  IPUMEHEHHUE
(GhopMaIM30BaHHOTO MAaTEMATHYECKOTO SI3bIKA JIOTMKH IEPBOrO TOpsJKa, 0a30BBIX 3aKOHOB W
dopM aOCTpakTHON anreOpbl M MATEMATHYECKOHN JIOTHKH, OOCCIEUMBAIOIIUM HEOOXOIUMYIO
TOYHOCTH M3JI0KEHHS, TOHUMAaHHS U IIPUMCHEHU\.

BocrnuratensHOM 1eNb0 TUCIUIUIMHBL SBISETCS (DOPMHUPOBAHKUE Y CTYACHTOB HABBIKOB
KOHIICHTpAIlMd BHHMaHUS W YCWIMH Ha CXeMaxX JIOTHKO-KOMOWMHATOPHOTO MBIIIICHHUS,
UCTIONb30BaHUsI Pa3HOOOPA3HBIX KOTHUTUBHBIX OMEpaIUil U 1eel mpu n3ydeHnHu (HopMabHBIX
JTUCKPETHBIX MOJENIeld, METOJOJIOTMM MBIIUICHUS M TOHATHWHOTO amnmapara OOBEKTOB
JIUCKPETHOM MTPUPOBIL.

KommnoHoBka Matepuana OCHOBaHAa Ha CIIOKHBIICHCS Tpaaullueld YHUBEPCUTETCKHUX
KypcOB IO JHMCKPETHOW Maremartuke. B ydeOHOM Kypce H3ydaroTCs OCHOBBI CIIEIYIOIINX
byHIaMEHTAIBHBIX Pa3/eIOB COBPEMEHHOMN JUCKPETHOM MaTEeMAaTHKHU:

- SI3bIK ¥ MOHATHUS (OpMaIbHON JIOTHKHU U (POPMAJIbHBIX TEOPUI;
- s3bIKa ¥ MOHATHUN 00IIeH anreOpbl U UHTYUTUBHOM TEOPUH MHOKECTB;
- CBOWCTB OTHOIICHHI U aNreOpbl OTHOLICHHIA;

- HauyaJbHBIX TOHATUH KOMOWHATOPUKUM METOJOJIOTUHU PAOOTBHl C JUCKPETHBIMU
00BEKTAMU;

- anreOpsl JOTHKH, BKiItoyas mnpobiembl munumuzanuu JIH® u ¢dyHKnmoHamsHOU
IIOJIHOTBI;

- s3BIKa, TOHATUI ¥ METO/IOB TEOPHH Ipa)OB, BKITFOUAS ITyTH U IUKIIBI, KOMOMHATOPHBIC
cBoiicTBa rpaoB u ymcia rpados;

= TCOpHUHU aBTOMATOB KakK BBIUMCIIMTEIIEH 1 AKIICIITOPOB, CUHTE3a AaBTOMATHBIX CXEM,

- OCHOB TEOPUH PEKYPCHUBHBIX (YHKIUH, Hepa3pelimMbIX CBOWCTB aJIrOPUTMOB,
dbopmanm3zaruu [locra;

- TIOHATHUH, 33724 ¥ METOAOB ajI(aBUTHOTO KOJUPOBAHUSI.

ConepxkarelbHOE  HAMOJMHEHWE  JUCHUIUIMHBI  OOyCIIOBJIEHO OOIMMMH  3aa4amMu
MOJITOTOBKU OakanaBpa.

HayuHoli OCHOBOW mJisi TIOCTPOEHUS MPOrpaMMbl JaHHOW JWCHUILIMHBI SBISETCS
TEOPETUKO-TIPArMATUYECKUI TIOX0] B O0YUSHHH.

1.2 3agauy IMCHUILINHBI

OcHOBHBIE 33/1a4U Kypca Ha OCHOBE CHCTEMHOTO MOAX0/a:

- TmpuoOpeTeHUE HABBIKOB MMOCTPOCHUS NMPEUKATOB;

- TIpuOOpETeHHE HABBIKOB J0KA3aTEIbLCTB HA OCHOBE JIOTUKH MIPEIUKATOB;

- O3HAKOMJICHUC C OCHOBHBIMH JJICMCHTAMU TCOPHUU MHOXKCECTB U METOJaMHU peI_HCHI/Iﬁ
3aJa4 Ha MHOXXECTBAX,

- NpHOOpEeTeHHEe HaBBIKOB pabOTH ¢ KOMOMHATOPHBIMH O0BEKTAMH;



- 03HAKOMJICHHE C OCHOBHBIMHU DJIEMEHTaMU OyJIeBOW areOphl;
- TmpuoOpeTeHne HABBIKOB PEIICHUS 3a1a4 Ha rpadax;

- TpuoOpeTeHHWE HABBIKOB IIOCTPOEHUS KOHEUYHBIX aBTOMAaTOB C 3aJaHHBIMHU
CBOIICTBaMU,

- npuobOpeTeHre 0a30BbIX HABBIKOB MOCTPOCHUS OINpeNeIeHIN PEKyPCUBHBIX (DyHKINN
u cucteM Ilocra.

- O3HaAKOMJICHUEC C OCHOBHBIMHU 3aJJa4yaM aﬂ(l)aBI/ITHOI‘O KOAMPOBAHUS U UX PCUICHUSMH,

1.3 MecTo qucuMnJIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuuiuinHa «JluckpeTHas MaremaTuka» oTHocuTcs K «OO0s3atenbHas dyacTh» bioka 1
«ducuummael  (Mogynu)» ydeOHoro minaHa. OHa BriIoyaeT (OpMalbHbIE ONUCAHHUS U
HEOO0X0MMOE TeopeTHYeckoe OOOCHOBaHMS (YHIAMEHTAIbHBIX MOJENEed U  METOJOB,
UCTIONIb3YEMBIX TpPU HM3YyYEHHHM BCEX MIUCIHIUIMH MPOTPAMMUCTCKOTO IMKIA, oOecrednBas
(GopMupoBaHuEe OOLIMX MPEICTABIECHUSIX 00 OCHOBHBIX MOJEISAX M METO/AX, MCIOJIb3yEMbIX B
pa3IMYHBIX pa3/ienax COBPEMEHHONW MaTeMaTHKH U MHPOPMATHKH.

BXxoaHBIMU 3HaHUSAMU Ul OCBOCHHUS JTaHHOW JUCLMILIMHBI ABJISIOTCS 3HAHUS, YMEHUS U
OTIBIT, HAKOTUICHHBIN CTYZCHTAMH B ITPOLIECCE U3YyUEHHS] MAaTEMATUKU U UH()OPMATHKH.

1.4 IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0yYeHHUS] MO JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH MPOrPaMMBbI

N3ydyenne naHHOM y4yeOHOM AMCUMIUIMHBI HAlpaBleHO Ha (OPMHUPOBAHHUE Y
00y4aromuxcs caeAyomuX KOMIETEHIUI:

OIIK-1 Cnocob0en npuMeHsAITh (yHAaMeHTAJIbHbIC 3HAHMS, NOJIyYeHHbIe B 00/1aCTH
MaTeMAaTH4YeCKMX M (MJIM) eCTeCTBEHHBIX HAYK, M HCHOJb30BAaTh HMX B
npogeccHoOHAIBHOI 1esiTeTbHOCTH

OIIK-1.1 Ilpumensem pynoamenmanvuvle 3HAHUA, NOJYYEHHbBlIEe 6 o0OAACMU

Mamemamuyeckux u (uau) ecmecmeeHHvlX HAYK NPU NOCMPOEHUU
Mooeneil 8 3a0aHHOI RPeOMemHOll 0d1acmu
3uamo Ilonumamey u cocmagname ¢hopmanruzosantvie npeocmasienus NOHAMUU U
ceolicmea pasiuyHbIX obaacmel MamemMamuku U eCcmecmeeHHblX HAYK 8
OUCKDEMHBIX MOOENAX PA3HLIX MUN08, NPEOCMABIEHHbIX 6 U3YYAeMOll
OUCYUNTUHE U AGTAIOWUXCS (POPMATUZOBAHHBIMU NPEOCNABTIEHUAMU CYUHOCTEN
npogeccuoHaIbHOU 0esimebHOCU.

Ymemn Ilpumename ananocu memooos pasuvix obracmeri MamemMamuxy Oisi peueHus.
3a0au 0O6pabomku u NpuUMeHeHus: OUCKPemHOU uHpopmayuu u 00beKmos
OUCKpemHbIX MoOenell 8 NpogheccUoHANbHOU desmenvHocmu. IIpumensms oowue
011 MAMeMAmuKu U eCmecmeeHHbIX HAYK KOZHUMUBHble ONepayuu u cxembl
npoyeccos mviuLienus. Mcnonvzoeams cyuwjecmsyroujue munogvle peulenus u
wabnoHbl peueHust NPohecCUOHAIbHBIX 3a0ad.
Ilpumensams memoOvl ananu3a HAYYHO-MEXHUYECKOU uHgopmayuu 8 odaracmu
OUCKPEMHO20 MOOeIUPOBAHUSL

Bnaoems Memooonozueit ananuza u cuHmesa npu MOOEIUPOBAHUU  CILONCHLIX
OUCKDEemHbIX — cucmem U  Hpoyeccog 8 obaacmu  npogheccUOHaIbHOU
oessmenbHOCmU, KUODepHemu4eCKumMy NPUHYUNaMu ynpaeieHue 6 MmakKux
cucmemax, UCNOAb3068AHUSL MEMOO08 UHOVKYUU U OeOVKyuu Ol AHAIU3A
mpeb08anUll K cO30a8aAeMblM NPOSPAMMHBIM CUCTIEMAM U MEXHOL0SUSM, OYEHKA



OIIK-1.2

3unamop

Ymemo

Braaoemuw

OIIK-3

OIIK-3.1

3namo

803MOJICHOCIEN peanu3ayuu mpebo8aHuli Ha OCHO8e OUCKPEMHbIX Mooeel
cucmem u npoyeccos 8 NPoGeccuonanbHol 0esmenbHOCHIU.

Hnumeepayuro npeocmasnenuti, cywHocmeti u Cc80UCME pA3HuIX obaacmel
SHAHUL, UCNONb3YeMbIX Ol

Coop, obpabomxa, amanuz u o0606wjeHue pe3yibmMamos 3KCHEPUMEHINOE U
UCCIe006aHUll 6 CcOoOmeemcmeyowel 00a1acmu 3HAHUL C UCHOTIL30BAHUEM
Mamemamuyeckoul 102UKu

Hesamenvnocms, HanpaenenHas Ha peutenue 3a0ay N02UKO-KOMOUHAMOPHO2O
xapakmepa, npeononazaruux 8bloop u MHO2000pasue aKmyaibHblX cnocobos
peuwieHus 3a0ay

Ilpumensem pynoamenmanvusle 3HAHUA, NOTYYEHHBlE 6 O00AACMU
Mamemamuyeckux u (uau) ecmecmeeHHvlX HAYK npu 6blOope Memooos
peuienus 3a0au npogheccuonHaIbHoll 0eameabHOCmu
Ilonumamp 0CHOBHBIE NOHAMUA U CEOUCMEA PA3HBIX PA30EN08 OUCKPEMHOU
MamemMamuku U UxX pasHoobpasmvie UHMEPNnpemayuu, accoyuupyemvie c
CYWHOCIAMU U CBOUCMBAMU NPODECCUOHANLHOU 0esmelbHOCU 8 001acmu
Modeneu cooepacanus obaacmeti 3HAHUN U UHMENEKMYAIbHBIX CUCEM PA3HBIX
MUno8 u ypoeGHsi.

Buibupams u oyenusamv nooxooswue npuemvl U Memoobl PeueHUs]
npoghecCUOHANbHBIX  3a0ay, NPeoOCMAasieHHble 8 COO0ePIHCAHUU  U3YHUaeMOll
oucyuniunsl. YHuguyupogamev u NpUMEHAMb leMeHmbl  AOCMPAKMHO20
annapama peweHuss 3a0ay 8 pA3HbIX pa3z0enax OUCKPEeMmHOU MamemMamuku K
KOHKDEMHbIM CUMYAYUsM NPUKIAOHBIX obacmeti u obracmeti 0esimeibHOCU.
Ilpumenams  cywecmsylowue munosvie peulenus U  WAOIOHbL  cXeM
npogheccUOHANbHOU — OesIMeNbHOCMU, — Onepayuy  KOHCMpPYUpo8anus U
NPOeKmMupo8aHus WAabIoOH08 NO CNeYUDUKAYUAM PEeUdeMblX 3a0ad.

Memooonozueit pabomsl ¢ UCTMOYHUKAMU NPEOMEMHBIX U NPOPeCCUOHATbHBIX
3HAHULL 8 PA3HLIX 0OACMAX 0esIMeNIbHOCMU, NO380ISIIOWUX OCYUeCmEIsmsb coop,
HAKONeHue U AHAIU3 HOBbIX NOOX0008, MOOeell, MeXHON02Ull U NPUHYUNOS
npogeccuoHanbHOU 0estmeIbHOCIU 8 00JIACMU UCKYCCMBEHHO20 UHMEILIeKMA.
Haevikamu abcmpazuposanusn u 0600uweHus npu KOHCMPYUPOBaAHUU Memooos,
UHMeESPUPYIOWUX U VYCUTUBAIOWUX BO3MONCHOCTIU MOOCIUPOBAHUSL 8 0COObIX
cumyayusx u ycio8usix npUMeHeHusl.

Hasvikamu kpeamusnocmu (1eMEHMaAMU MEOPUECHEA), OCHOBAHHBIMU HA
MOOENUPOBAHUL  OUCKDEMHBIX NPOYeccos, 00ecnevusaowux Heooxooumble
CEOUCMBA NOJYYACMbIX PEeUeHUll, CEepMmKY MAKUx npoyecco8 6 KOHEeUHble
ONUCAHUSL ATI2OPUMMOS, NPOCPAMM U MEMOO08.

Cnocooen NPUMEHATL M MOZIH(l)I/[IlPlpOBaTI) MaTeMaTH4YeCKue Moae/JIu IAJIdA
peLieHus 3a1a4 B 00J1acTH NPoeCCHOHAILHOM AeATeJIbHOCTH

Apeymenmupoeano npumensem COEPEMEHHBII MAMEMAMUYECKUIL
annapam u  UHpOpMAUUOHHbBIE MEXHOI0ZUU, 6 mMOM HUCTe
omeuecmeennvle, Npu CO30AHUU MAMEMAMUYECKUX Moodeaell 0.
peuienus 3a0au 6 od1acmu npoPheccuoHanIbHOl 0eameabHoCmu

Ilonamus u ceoiicmea meopuu npeobpaszoeanus aoanmayuu u uUHmMezpayuu
JIO2UKO-MAMeMamuyeckux mooenetl 8 MOoOelu HNPUKIAOHbIX NPOMOMUNO8
OUCKPEMHBIX CUCEM U NPOYECCO8 8 PA3TUYHBIX 00IACMAX 0esIMeNbHOCIU.



Ymemo

Braaoempo

OIIK-3.2

3unamop

Ymemo

Braoemuw

Onemenmsl  K1accugukayuu 1eMeHmMo8 MamemMamuyeckux mooeneu u
npeobpazoeanus X KiacCuurayuil, COXpaHawWux 3a0anHbvle CMpyKmypHole u
cemManmuyecKkue c8oUCmMead NPUMEHIeMbIX CUCTNEeM NOHAMULL U C8OUCMS.

Ilpumenamo u KOMOUHUPOGAMb 3HAHUA O Memooax mpaHc@opmayuu
INEMEHMOB8 OUCKPEMHBIX MAMeMamudeckux mooeneu (NOHAmull u c8olcms) 8
NPUKIAoHble  HOPpMATU308aHHble MOOenu pasHulx munos. Hcnonv3zoeamp
CMAanoapmHule Memoovl U KOHCMPYKYUU OUCKPEMHO20 AHAIU3A peuleHUs 3a0ay
OYECHUBAHUSL, AHAU3A U CUHME3d DJIeMEHMO8 OUCKPEMHBIX MOOeell CONCHBIX U
OonbUUX cUCTEM.

Memooonozueii npoyeccos npoekmupo8anus OONULUX U CLOHCHBIX OUCKPEMHbIX
cucmem, obecneyusaroweli NPOSPAMMHYIO pearu3ayuio, NPUMeHeHue U pazeumue
Maxkux mooenel 8 UHCMPYMeHmMbl U CPeobl OCYWeCMBIeHUs. NPOPECCUOHANLHOU
oeamenvHocmu. Memoodonozueii uepapxuiecKkoz0 YnpagieHus ClO0MHCHHIMU
cucmemamuy, OCHOBAHHOU HA DJIEMEHMAx OUCKPEemHbIX Mooenel Npoyeccos u
svluucaumenvuvlx ycmpoicms. Hagvikamu adcmpazupoeanus u 0600ujenun
npU 6b1COKOU HEOOHOPOOHOCU U KOMOUHAMOPHOU CLONCHOCIU MOOEUPYEMbIX
cucmem u npoyeccos

Opuenmupyemcsa 6 COBPEMEHHBIX NOONCEHUAX U KOHUERUUAX

NPUKIAOHOT MAMEMAMUKU U NPOZPAMMHOZ0 0Decneyenus
Ilonumanue coodepricanua u Kiraccuukayuu >1eMeHmos Memasa3blka
OUCKDEmHbIX ~ MoOeNell U ONUCAHULL  CBOUCME  DJIeMEeHmMOo8  Mooeiell.
Humepnpemauusn eouncmea, cxoocmea U COBMECMUMOCTU COOEPHCAHUS
PAa3uuHbIX OUCKpemHbIX Moodeneud u meopuil. Omceaexcusanue HOHAMUN U
ceolcmea  (hYHOAMEHMANbHLIX — OUCKPEMHbIX MoOeNell 6 NPUKIAOHbIX U
cooeparcamenbHblX MOOenax NPogheccuonarbHOU 0esamenrbHOCHU.

Ilpumenamep munosvie u odOwUe cxemvl MPAHCOHOPMAYUU COOEPHCAMENbHBIX U
IMAUPUYECKUX NPEOCMABICHUI 68 (POPMATU308aHHbIe ONUCAHUS CYWHOCMel U
ceolicme  00beKmo8  pasHvblX — pazoenog  OUCKPEMHOU — MAamemMamuxu.
Ocywiecmenamos HOUCK AOCMPAKMHBIX AHATI0208 OUCKPEMHBIX 00bEKmo8 ¢
3A0AHHLIMU ~ CBOUCMBAMU  NPU  MOOEIUPOBAHUU  cumyayuti U  3a0ay
npogheccuoHantbHol OesimelbHOCHU.

Memooonozuen ananuza u NpuMeHeHus pasHblX KOHYenyuili OUCKPEemHO20 8
obnacmu npogeccuoHanrbHOU 0essimeIbHOCMU C UCNONb308AHUEM NPEOCMABIeHUL
0 coldepoicanuu U Klaccugukayuu  cooepicanusl, 3a0ay, NOHAMUN U
B03MOINCHOCIEU PA3HBIX PA30es08 OuckpemHou mamemamuxu. Kocnumuenvimu
Memoodamu  noucka HanpasieHuu — opmanuzayuu  npobrem  obracmu
npogeccuonanvrol desmenviocmu. llenamu u 3a0auamu omoenbHuIX pazoenos
OUCKDEeMHOU MameMamury, B03MONCHOCMbIO UCNONb308AHUSL  COOEPAHCAHUSL
makux pazoenos 0iis pazpabomKu u nPUMeHeHUsi NOCMAHOB0K 3a0ay U Memooos,
CMpPYKmMyp OGHHBIX, Onepayuti u aicopummos, 00ecneyusaroux npuemiemblll
YposeHb npogheccuoHanrbHOU 0esmenrbHOCHU.

Koznumuenvimu (hynkyuamu ananuza u cunmesa mpebosanutl K co30a8aembim
Gopmanuzayuam NOHAMUL U CBOUCME OUCKPEemHbIX Moodelell ¢ 3a0aHHbIMU
C8OUICMBAMU.



2. CTpyKTypa M coaepkaHue TUCHUILTHHBI

2.1 Pacnpenesienne TPyA0EéMKOCTH TMCIUIJIMHBI 110 BUAaM padoT
OO6mmas Tpy10€MKOCTh TUCIMILIMHBI COCTABIIsET § 3a4. 1. (288 yacoB), ux pacmupeeacHue

110 BUAAaM pabOT MPEACTABICHO B TabJHIIe

CemecTtpsl
Bup y4eOHoii padoThI Beero (4acel)
4acoB
1 2
KonTakTHasi paboTa, B TOM 4HCJIe€: 160,8 | 90,3 | 72,5
AyauTOpHBbIE 3aHATHS (BCEro): 152 84 68
3aHATHS JIEKIIMOHHOI'O TUIIA 84 50 34
JlaGopaTopHble 3aHITHs 68 34 34
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSTHSI)
HNnas koHTakTHas padora: 10,8 63 | 45
KonTpouss camocrositensHoi pabotsl (KCP) 10 6 4
[Tpomexytounas arrectanus (MKP) 0,8 03 | 05
CamocrosiTesibHas padoTa, B TOM 4HcJIe: 53,8 18 | 358
[IpopaboTka yueOHOro (TEOPETHYECKOTO) 258 10 | 158
Marepuaia
BrinosiHeHUE MHIUBULY AIBHBIX 3aJaHUAN 28 8 20
(moaroToBKa COOOIICHHM, MPE3CHTAIIH )
KonTpoab: 714 | 35,7 | 357
[ToaroroBka K 3K3aMeHY 71,4 | 357 | 357
gac. 288 144 | 144
B TOM 4HuCJIe
O0mas Tpy10eMKoOCTb KOHTAKTHAasl 162,6 | 90,3 | 72,3
padora
3a4. ef1 8 4 4

2.2 CTpyKTypa JMCHUILIHHBI

Pacnpenenenue BuI0B yueOHOM pabOThl U UX TPYJAOEMKOCTH IO pa3zesiaM JTUCIUILTAHBI.
Pasnensl (TeMbl) TUCIUILIMHEL, H3y4aeMmble B 1 cemecTpe

KoauuecTBo yacos
Bueay
o JUTOP
Ne HaumeHnoBaHue pa3iesoB (TeM) Beero AyaurtopHas pa6ora Has
padoTa
J 3 Jp CPC
1 2 3 4 5 7
1 OcHOBBI a0CTpPaKTHOM anredpsl U TEOpUn 10 4 5
" | MHOXECTB
OCHOBBI MAaTEMATUYCCKOM JIOTUKH H
2. o 10 4 2 4
(hopManbHBIX TeOpUi
3. | OTHOIIEHUsT HA MHOXKECTBAX 20 10 8 2
4. | DneMeHThl KOMOWHATOPUKH 20 8 8 4
5. | OcHOBBI anTeOpHI JIOTUKH 24 12 8 4
6. | DimeMeHTBI Teopuu rpados 18 12 4 2
HUTOI'O no pa3aenam QMCUUNJIHHBI 102 50 34 18
KonTpons camocTosarensHol padotsl (KCP) 6
[Tpomesxytounas arrectauus (MKP) 0,3
[ToAroToBKa K TeKyIeMy KOHTPOJIIO 35,7
O01as TPya0€eMKOCTh MO JUCHUTIIIHHE 144




Paznensl (TeMbl) TUCHUILIMHBL, H3y4YaeMble B 2 ceMecTpe

KoJsnuecTBo yacoB
BHeay
o JUTOP
Ne HaunmeHnoBaHue pa3sneioB (Tem) Beero AyaurtopHas padora has
padora
J 113 JIP CPC
1 2 3 4 5 6 7
1. | [lpuknanHas TeOpHUsi aITOPUTMOB 15 2 6 7
Koneunple aBTOMAaThI ¥ (DyHKIIHMOHAIIBHBIE
2. PymK 29 | 12 10 7
CUCTEMBI C ITAMSITHIO
3 PexypcuBHbie GyHKINU 1 3P PEKTUBHAS 21 6 3 7
" | BBIYMCIIUMOCTD
Cucrtemsl [locTa u toruueckue Mmoaenu
4, A 23 8 8 7
IPOLIECCOB MBIILJICHUS.
[IpuiioxeHnst IMCKPETHOM MAaTEMATUKHA B TEOPUU
5. | P AHCED P 158 | 6 2 | 78
KOAMPOBAHMS M YIPABISIONUIUX CUCTEM
HUTOI'O no pa3aesam JTUCHUIIIIHHBI 103,8 34 34 35,8
KonTponb camoctoarenpHor padotsl (KCP) 4
[Ipomexyrtounas arrectauus (MKP) 0,5
[loaroroBka K TeKylieMy KOHTPOJIIO 35,7
O0uas Tpy10€eMKOCTh MO TUCHUILIIHHE 144

Hpumeuanue: JI — nexyuu, 113 — npakmuueckue 3ansmus/cemunapwi, JIP — nabopamophuie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conep:xanue pa3iesioB (TeM) IMCHUILIAHBI

2.3.1 3auaTH JeKINOHHOI0 THIIA

®opma
N HanmenoBanue pasziesa Conepxanue pasiena (Tembi) TeKyIlero
(Temb) KOHTPOJI
|
1 2 3 4
OcHOBBI a6CTPaKTHON Mmuoxectsa. [IpeactaBnenne MHOXKecTB. Oniepanyy HaJ MHOKECTBAMH.
1. aﬂre6pLI U TEOpUH [Mapagoxcel. MomHOCTs MHOXECTBa. OTOOpaxenus. CoiicTBa KT
MHOYECTB oToOpakeHUH. Anredpandeckre cucTeMsl. ['oMoMopdr3MBI cHcTeM.
OcHoBbI BrickasbiBanust. [Ipenukatsl. Jlornueckue cBA3KM U KBaHTOpHL. Jlornka
2 MaTeMaTH4YeCKOM nepBoro nopsiaka. [Ipeodpazoanus popmy:. [Ipasuna BEIBOAA. K. T
' JIOTUKH 1 (OPMANbHBIX Teopemsl. Teopema neaykuuu. @opmanbHble Teopun. Mojenu ?
Teopwit (bopManbHBIX TEOPUIA.
OtHowenus. bunapusie oTHOmeHus. Onepanyy HaJl OTHOLICHUSAMH.
CaoiicTBa oTHOIMEHUH. OTHOIIEHUS 3KBUBAJEHTHOCTU U MOPSIIKA.
OtHommeHns Ha o
3. MHOMKCCTBAX JluarpamMMel K1accoB ¥ oTHoweHuil. OHTonoruu. JlekapToBbl K, T
npousBeeHus oTHomeHui. ['padel 3Hanunii. CBepTKH rpadoB 3HaHHUIT B
JMarpaMMbl OTHOIIEHHUH.
3agaun kombuHaTopuky. [IpaBmina kombuHaToprku. CodeTaHus u
4 OneMeHTH pa3memenus. Pa3onenns MHOXeCTB Ha yacTH. PopMyIta BKIIOUSHHI- KT
' KOMOWHATOPUKHU uckimrouennii. buaom Hetotona. bBuHomuanbHbIe KO3 GHUIIMEHTEL. ?
Teopema Iloiia.
OyHkiuK anredps! Joruky. CynecTBeHOCTh NepeMeHHbIX. PopMyIIbL,
aTpuOyTHI HhopMyJ. DKBUBAIICHTHBIE Tpeobpa3oBanus. Pa3noxenne
¢byHKIMi 0 epeMeHHbIM, JIN3bIOHKTUBHBIE HOPMAabHBIE (HOPMBI
5. OCHOBBI anredpsl JTOTHKH (AH®D). Munummzanus [JTH®. KoHbloHKTHBHBIE HOpMaJIBHBIE (OPMBI. K, T
3aMKHyTHIE KJIacchl GyHKIHH anreOps! Toruku. ITomHbIe cHCTEMBI
¢ynkuuit. Teopema Ilocra. [Ipenmonnsie kmaccsl. CxeMbl U3
(YHKIMOHAJBHBIX 37eMeHTOB. CHHTE3 CXeM.
[Monstue rpaga. [Tapamerps! u atpuby T rpados. Mzomopdusm. [ytn
¥ IUKITBI B rpadax. TpaH3utueHOe 3aMbikanue rpagos. O6xos1 rpadoB
6. OneMeHTHI Teopud rpadoB | B IayOuHY U B mmpuHy. Jepesns. Kopaesrie nepeBbs. Teopema K, T
Kenwura. Luxuer Ditnepa. Teopema Diinepa. Liukiasl 'amunbroHa.
Teopema [lupaka. Cymmel rpa¢oB u 1ukiI0oB. DyHmamMeHTansHOe




®opma
HaumeHnoBaHue pasnena TeKyliero
Ne P Copep:xanue pa3nesa (TeMbl) yut
(TemMbI) KOHTPOJI
bl
1 2 3 4
ceMeiicTBO nUKIIOB Tpada. Onucanue myTel B rpadax ¢ IMOMOIIBI0
PETYISIpHBIX BhIpaKeHUH. XpoMaTnueckue rpadel. Uncna BHyTpeHHEH
¥ BHEUIHEH ycToitunBocTr rpadoB. Sapa rpados..
CrnoxHocTh nporpamMMbl. CI0KHOCTb 3a1a4i. BepxHue u HIXKHUE
7 IIpuxnagnas reopus onenku. Knaccudukanus Gpyakuuii cioxxnoctu mporpamm. Teopust KT
' AJITOPUTMOB Brroma. IIprHIMIBI TOCTPOSHUST OBICTPBIX anropuT™MOoB. CII0XKHOCTH ?
AITOPUTMOB COPTHUPOBKHU.
Koneunsie aBromartsl. [IpeacraBnenne aBTomaToB. OyHkImy,
BBEIYHCIIsIeMble aBTOMaTaMu. DyHKIMY, HEBBIYUCIIUMBIEC aBTOMATaMHU.
Koneunsle aBTOMaTHI 11 o
OTJINYUMOCTh COCTOSHUN aBTOMaTOB. MUHMMU3aI1s aBTOMATOB.
8 (yHKIIMOHAJBHBIE K, T
ABTOMATHI Kak akientopsl. Teopema Knunau. Onepaunu Haja
CHCTEMBI C IIaMSATBIO
aBTOMaTaMH. ABTOMaTHbIE cxeMbl. [IpecraBieHne aBTOMaToB
cxeMaMH. MHTeeKTyaabHbIe areHTHL.
[Monstue pexypcusHolt pyrkimn. Tesnc Yepua. Hymeparms
PexypcuBHBIE QyHKINH U PEKypCUBHBIX (DyHKIUH. YHHUBepcanbHas GyHKuus. Paspemmmele
9. s¢dexTrBHas MHOXecTBa. Paspernmsle cBolicTBa anroputMoB. HepaspemumocTts K, T
BBIYMCIUMOCTh pOOJIEMBI OCTAaHOBKH, BCIOAY OIPE/ICICHHOCTH M SKBUBAJICHTHOCTH B
YHUBEPCAIbHBIX MOJIEIAX MPOrPaAMM.
IIponyxuuu. Ilpencrapnenue 3Hanuil npoaykuusiMu. MHoxecTBa
npuMeHeHui 00pasnos. [Ipoaykimonnsie cuctemsl ([locta).
Cucremsl [locra u P PastioB. /IpOlLy ( )
IMpumenenne npoxyknuii. BeBoms! B cuctemax [locra. Anroputm
10. | normueckue mozenu .
TIOCTPOCHUSI BEIBOAUMEBIX cJI0B. CBOICTBA MHOXKECTB CJIOB, BEIBOJIMIMBIX
MIPOLIECCOB MBIIIICHUS o
B cucteMax [locta. BErancnmMocTs peKypCHBHBIX (YHKIUH B cCHCTEMaxX
ITocta. Tesuc [locra. Hepa3pemmmble CBOWCTBA BBIBOJOB
. Konpl. 3amaun Teopun koauposaHus. AndaBUTHOE KOAUPOBAHHE.
[punoxeHus: TUCKPEeTHOH A 4 P AP ¢ D
OpnHo3HayHOE JekoaupoBanue. Teopema Mapkosa. HepaBeHCTBO
MaTEeMaTHK{ B TEOPHU
9. Maxkmunana. OnTuManbHOe KoqupoBaHue. AnroputMbl Xadhmana u K, T
KOJMPOBAHUS ¥ TEOPHH
®ano. Kozsl ¢ ncnpasnennem ommbok. ['eomerpryeckas
YIPaBIAIOIIUX CUCTEM.
nHTepnperanys koaoB. Koxsl XemMunra.

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomut, KII - guinonnenue xypcosoeo npoexma, KP - kypcogotu
pabomuwl, PI[3 - pacuemmno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHA CEMHUHAPCKOI'O THIIA

He npegycmorpeHsl.

2.3.3 JlabopaTopHble 3aHATHS

®opma
TeKyliero
Ne HaumenoBanue pasjena (TeMbl) HaumeHnoBaHue 1a60paTOPHBIX padoT yut
KOHTPOJI
bl
1 2 3 4
1 MmuoskecTBa. Onepanuu HaJ MHOXKECTBAMHU.
' o Jloka3aTenbCTBO TOXKAECTB. Y paBHEHHsI HA MHOXKECTBAX.
OCHOBBI a0CTPaKTHOI anredps! 1
OTto0paskeHns MHOKeCTB. OOpa3bl MHOXKECTB. P3
TEOPHUU MHOXECTB
2 CootHormrennst 06pa3zoB MHOXecTB. OOpaTHbIe
0TOOpaXKECHUSI.
Ipenuxarsr. [Ipenukarabie popmyisl. CocTaBieHne
3 OCHOBBI MATEMaTHUECKOM JIOTUKU U | TipeaukaTHbIX hopmyit. [Ipeobpazosanus popmyir. P3
(I)OpMaJILH])IX TeOpI/Iﬁ [TpaBuna BriBoa. AKCHOMBL. DOpMabHBIE TEOPHUH.
ITocTpoeHne BBIBOAOB B (hOPMATBHBIX TEOPUSX.
4 [IpencraBnenue orHomeHu. [Ipumepbl OTHOIIEHUH.
' JlmarpaMMbl OTHOIICHHUH. Ha CHCTEMax KJIACCOB. P3
5 Bbunaphsle oTHOmeHus. Pacnio3HaBaHue cBOMCTB
OTHOIICHHUIT Ha a0CTPAaKTHBIX MHOJKECTBAX.
OTHOIIECHNST HA MHOJKECTBaxX
6 OTHOILIEHNS SKBUBAJICHTHOCTHU. VccenoBanne KiaccoB
9KBHBAIEHTHOCTH. P73
7 OtHomeHus nopsika Oneparyy HaJl OTHOMICHUSMH.
JlexapTOoBBI IPON3BEACHHS OTHOIICHHI.
Komb6uHnaropusie 00bekTHI. [IpaBuiia KoMOHHATOPHOTO
8. JIEMEHTBI KOM6I/IHaTOpI/IKI/I cyera Coueranus u pazmeuienus.[IpiMenenue coueraHmii P3
Y pa3MelleHH B KOMOMHATOPHBIX 3a/1adax




®opma

Ne HaumeHnoBanue pa3jesa (TeMbl) HaumenoBaHue 1a60paTOpHBIX padoT T}f::;?):]o
bl
1 2 3 4

9 [MpaBuno ymMHOXEHHS. DBPUCTHUECKOE IIPHMECHEHHE
MIPaBHJIa YMHOKCHHUS

10. Pa3bueHne MHOXKECTB Ha 9acTH. P

11. CxeMbl MHOTOKPATHBIX pa30MeHHi U ITOJHOTOo nepedopa.
Tabnuynoe 3amnanue GyHKIUI anreOpbl JOTUKH.

12 IMoctpoenue GyHKuMi, 3agaHHBIX GopMyIaM ¢ P3
napaMerpamu. CyIeCTBEHHOCTh U HECYIIECTBEHHOCTh
nepeMeHHbIX. [Ipeobpa3oBanus GopmyIL.

13, OCHOBBI anreOpsl TOTHKH Teopema o paznoxkennn. CJJH®. I'eomerprueckas P3
Munanvmsanus JJTHO

14, Beipazumocts QyHKIHI GopMyTaMu HaJl MHOXKECTBAMU P3
JIeMEHTapHBIX QyHKIHH.

15. 3aMKHYTBIE KJIACChl M OJHOTA CUCTEM (YHKITHH. . P3

Hzomopdusm rpados. [Togcuer grciaa n30MophHBIX
16 rpados u nepesseB. [loncyer uncna 10 onpeneneHuit P3
rpadoB 10 CBsA3HBIX rpadoB.

DeMeHTHI TeopHuu rpados

IMoacuer yrcna rpad)oB ¢ 3aaHHBIMHA CBOHCTBAMH

17 P3
nepeOOPHBIME METOIAMH.
18 ANTOpUTMBI pacrio3HaBaHU H30MOphHU3Ma U P3
IUTaHApHOCTH TpadoB.
[pukagHas TeOpUs aNTOPUTMOB
19 ANTOpUTMBI MOJICYeTa Ynciia rpad)oB ¢ 3aJaHHBIMH P3
CBOMCTBaAMH
20 [TocTpoeHne aBTOMATOB, BEIYHCIISIIOIINX 3aJaHHbIE P3
" ¢GyHKIMH. MUHUMH3AIHMS] aBTOMaTOB
21. PacrniozHaBaHHE MPOCTHIX MHOYKECTB CIIOB. P3
Pacno3HaBaHue MHOXECTB CIIOB 110 PETYJISIPHBIM
22. | KoHeuHble aBTOMATHI U Perymip P3
BBIPAKEHUSM.
(YHKIMOHAJIBHBIE CUCTEMBI C TAMSITHIO. =
23 [MocTpoenue peryssipHEIX BBIpa)XKEHHUIT 10 THarpaMMaM P3
' aBTOMATOB.
24 [Toctpoenue aBToMaTHBIX cxeM. CocTaBieHue P3
' KaHOHWYECKHX YPABHEHUI 110 aBTOMATHBIM CXeMaM
25 PeKypcHBHOCTH OCHOBHBIX apu(MeTHIecKnX QyHKIHUH. P3
' [TpoexTHpoBaHIE PeKYPCUBHBIX CXEM
26. MopenpoBaHue UKIOB PEKyPCHBHBIMHU (DYHKITHSIMH. P3
Pexypcusasle ¢yHkiuu u 3dpdexruBHas | MoaenupoBaHHe BIOKEHHBIX HHKIOB. [IpoeKTHpOBaHIE
27. BBIUUCIIUMOCTD aITOPUTMOB OINPEEICHHs] PEKYPCUBHBIX (BYyHKIHUI CBEPXY P3
BHH3.
28 Pemenne cnoxHBIX KOMOMHAIIMOHHBIX 33724 HA P3
' MIOCTPOCHUE PEKYPCUBHBIX CXEM
29. BbIBO/I MPOCTHIX MHOXKECTB CJIOB B cucTemMax [locra P3
30 MopenupoBaHue [UKIOB P3
Cucremsl [Tocta 1 Torngeckue Moiesn
31 HIpONecCoB MBIIITICHUA MoienupoBaHue BI0YKEHHBIX IUKJIOB P3
32 Pemenne mepeOGOpPHBIX U MHOXKECTBEHHBIX 3a7a4 B P3
cucremax Ilocra
33 IMoToku B TpanCcIOpTHBIX ceTsx. CeueHus ceTei. P3
' HpI/IJ'IO)KeHI/IH I[HCerTHOﬁ MakcHuMalbHbIE U MOJHEIE IOTOKHA
MaTEMaTUKHU B TEOPUU KOAUPOBAHUS
34 1 ynpaBJIAOIIUX CUCTEM OHO3HAYHOCTH JICKOTUPOBAHUS MPEHUKCHBIX KOIOB. P3

Anroputmsl @ano, Xapdpmana u XeMMHHTa.

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomsi, KII - evinonnenue kypcosozo npoexma, KP - kypcosou
pabomuwl, PI[3 - pacuemmno-epaghuueckoco 3adanus, P - manucaumue pegpepama, 3 - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IIpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
He npenycmoTtpeHnsl.



2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl A1 CAMOCTOATEILHOH padoThI
00y4YaIIHUXCS M0 TUCHUILIMHE (MOIYJII0)

IlepeyeHp yueOHO-METOAUUECKOT0 00eCIeYeH s JUCIIUILIMHEI
Ne Bun CPC T10 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |U3yueHue Meronuyeckue ykaszaHUs II0 OpraHU3alUd CaMOCTOSITEIbHOU
TEOPETUYECKOTO paboThI CTYy/ICHTOB, YTBEPKIACHHBIC kadenpoit
Marepuaia uH(pOPMALMOHHBIX TeXHOJ0rui, mpotokoa Nel ot 30.08.2019
2 Pemenue 3anau Mertonuueckrue ykKazaHus MO OpPraHU3alHMH CaMOCTOATEIbHOMN
paboThI CTYJIEHTOB, YTBEPKACHHBIE Kaeapoit
nH(OPMaLMOHHBIX TexHoJoruM, nporokos Nel ot 30.08.2019

Y4yeOHO-METOAMYECKNE MaTepUalbl I CaMOCTOATEIBHON pabOThl OOYyYaIOIIUXCS W3
YHCiIa MHBAINIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbs (OB3) npenocTapistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUITHS HUH(POpMALIUU:

JUig nui ¢ HapyLIEHUSIMU 3pEHUS:

— B IIe4yaTHOU popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B r1e4atHo (opme Ha si3bike bpaiins.

Jlig i ¢ HapyLIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO IOKyMEHTA.

JUig nun ¢ HapyEeHUsIMM OIIOPHO-JBUTATEIbHOTO alapara:

— B IIe4aTHOU opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayuodaiiina.

JlaHHBIN TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyyJaronuxcsi.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTHH
B cootBerctBun ¢ TpeboBanusmMu @I'OC B mporpaMma JUCHMILIUHBI MPeycMaTpUBaeT
UCIIOJIb30BaHUE B Y4eOHOM IIpoliecce CIEAYIOUIMX O0Opa30BaTelbHbIE TEXHOJOTHM: YTEHHE
JEKUUH C HCHOJB30BaHWEM MYJIBTUMEIUIHBIX TEXHOJIOTUH; METOJA MalblX Ipymnm, pa30op
IIPAKTUYECKHX 3a7a4 U KEHCOB.
ITpu 00yueHnH NCIONB3YIOTCS ClEAYIOIHE 00pa30BaTeNbHbIE TEXHOIOTHU:

- TexHomoruss KOMMYHHUKAaTHBHOTO OOyYeHHSI — HampaBieHa Ha (OPMHPOBAHUE
KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBJseTcsa 0a30BOM, HEOOXOIMMOMN is
aJlanTaluy K COBPEMEHHBIM YCIIOBUSAM MEKKYJIBTYPHOU KOMMYHHMKAIIUH.

- TexHomorusi pasHOypoBHEBOro (audQepeHIHpOoBaHHOr0) OO0y4YeHHsS — TMpeAroiaraer
OCYILIECTBJIEHUE I03HABATEIILHOW [EATENILHOCTU CTYJEHTOB C YYETOM MX HWHAMBUIYalIbHBIX
CIIOCOOHOCTEHM, BO3MOKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPUYECKUM
noreHnyan. Co3gaHue M UCHONb30BaHUE JUATHOCTHUECKUX TECTOB SIBJISETCS HEOTHEMIIEMOMN
YacThIO IaHHOM TEXHOJIOTUH.

- Texuomorus MOAyIbHOTO OOy4YeHHs] — TMpeAycMaTpUBaeT JAeJCHUE COJACPKAHUS
JTUCITUTIIMHBI HAa JOCTATOYHO aBTOHOMHBIE pa3iesibl (MOYJIN ), MHTETPUPOBAHHBIC B OOIINN KypC.



- HudpopmanmronHo-koMMyHuKanMoHHble TexHonorun (MKT) -  pacmupsior pamku
00pa30BaTENILHOrO IPOLIECCa, MOBBIIMIAs €r0 MPAKTUYECKYI0 HAMpPaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOATEIIbHOM pabOoThl ydYalMXCsl M MOBBIIEHUIO IT03HABATEIbHOU
aktuBHOCTH. B pamkax VKT BeiaenstoTcs 2 Buaa TEXHOIOTHIL:

- TexHOMOrus HCIONB30BAaHUA KOMIBIOTEPHBIX MPOTpaMM — TO3BOJSET 3PPEKTUBHO
JIOMIOJIHUTH Ipoliecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.

- VHTEepHET-TEXHOJIOTMM — MPEAOCTABISIIOT IMIUPOKUE BO3MOXKHOCTH JUISL ITOMCKa
uHpOpMaLnK, pa3padOTKN HAYYHBIX POEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

- TexHomorusi MHAMBUIyalIU3alUUd OOYyUEHHUS] — TIOMOTaeT PeaJn30BBIBATH JMYHOCTHO-
OPUEHTUPOBAHHBIM MOAXOJA, YYMTHIBAs HWHIUBUAYaJIbHbIE OCOOEHHOCTH U MOTPEOHOCTU
YYaIHuXCs.

- IlpoexTHass TEeXHOJIOTHS — OpPHUEHTUPOBAHA HA MOJEJIMPOBAHUE COLMAIHLHOTO
B3aUMOJICCTBUSL y4YAIlIUXCS C LEJbI0 PEIICHUS 3aJauyM, KOTOpas ONpeesieTcs B paMKax
npohecCHOHANBHOM MOATOTOBKH, BBIACISSA TY WM UHYIO IPEIMETHYIO 00J1acTh.

- Texunonorus oOydeHHs B COTPYAHHYECTBE — pea3yeT HJEI0 B3aUMHOIO OOy4eHMs,
OCYLIECTBIISII KaK MHAMBHUAYAJIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILECHUE
y4eOHBIX 3a7au.

- MHrposast TeXHOJIOrUs — I03BOJIAET Pa3BUBATH HABBIKA PACCMOTPEHMS Psifia BO3ZMOXKHBIX
croco0OB pelleHus: NpoOsieM, aKTUBU3UPYS MBIIUICHHE CTYJIEHTOB U PAacKpbIBasi JTUYHOCTHBIN
NOTEHIHA] Ka)KI0TO y4aIlerocs.

- TexHomorusi pa3BUTHS KPUTHUYECKOTO MBIIUICHHS — CHOCOOCTBYET (POPMUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIOCOOHOM KPUTHUYECKH OTHOCUTBCS K HH(POPMALUHU, YMEHHUIO
oTOMpaTh HH(GOPMAIIHIO IS PEIICHHUS TOCTABICHHON 3a1auu.

KommiekcHoe HCrosnb30BaHuME B y4E€OHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTUI
CTHUMYJIUPYIOT JMYHOCTHYIO, HWHTEUICKTYaJbHYI0 AaKTHBHOCTb, pPAa3BHBAIOT II03HABATEIIbHBIC
IPOLIECChl, CIOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1a1aTh
OyIyIIHii CTICIIAIIUCT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOIUI BKIFOYAIOT B CEO0SI:

- pabota B MajbIX Ipynnax (KOMaH/€e) - COBMECTHas e TEIbHOCTh CTYIEHTOB B IPYIIIE MO
PYKOBOJICTBOM JIU/I€pa, HAIIpaBJICHHAs HA pellleHue o0IIeH 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3yNbTaTOB HWHAUBUAYAIbHOW pabOThl YJIEHOB KOMaHABI C JIEJICHHEM IOJHOMOYHUNA H
OTBETCTBEHHOCTH;

- MPOEKTHas TeXHOJOTHS - UHANBHyaJbHAS WM KOJUIGKTUBHAS JACATEIBHOCTD IO 0TOOPY,
pacIpeIelICHUIO U CUCTeMaTH3allui MaTepualia 1o ONpeeNICHHOW TeMe, B pe3ysIbTaTe KOTOPOH
COCTABJISICTCS MIPOCKT;

- aHaNu3 KOHKPETHBIX CUTYyallMil - aHalu3 peasibHbIX MPOOJEMHBIX CUTyaluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH Mpo(ecCHOHANBHOM NESTeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PEeIIEHUN;

- pa3BUTHE KPUTHUECKOTO MBIIIUICHUS — 00pa3oBaTeibHas EeATeIbHOCTh, HAIPaBJICHHAS Ha
pa3BUTHE Y CTYACHTOB Pa3yMHOT0, pe(hIeKCHUBHOTO MBIIIIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJIEU ¥ YBUJIETh HOBBIE BOBMOYKHOCTH.

[Tonxom pa3bopa KOHKPETHBIX 3aqad M CUTyallud [IMPOKO HCIONB3YeTCs Kak
MpernoiaBaTesieM, TaKk U CTYJCHTaMH BO BpeMsl JIEKIMH, JTaOOpAaTOPHBIX 3aHATUNA W aHAIHM3a
pE3yJIbTaTOB CaMOCTOSITENIbHON pPaboThl. DTO OOYCIOBIEHO TE€M, YTO TPU HCCIEAOBAHUU U
PEIICHUN KaX10M KOHKPETHOM 3a/1a4i UMEETCs1, KaK MPaBUIIO, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa3bopa U OIIEHKH I1eJI0il COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.



KOJIUYECTBO
Hcnonb3yemblie MHTEPAKTHBHBbIE 00pa3oBaTebHbIE
Cemectp | Bun 3ansatus HHTEPAKTHBHBIX
TEXHOJIOTHH
4ac0B
[IpakTnueckue 3aHATUS B pexuMax
1,2 JI, JIP B3aUMOJICICTBUSL «IIPEMOJaBaATENb — CTYIEHT» U 32
«CTYJICHT — CTYAEHT»
Hroro 32

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansamus/cemunapwvi, JIP — nabopamopuuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

Tembl, 3agaHus U BOMPOCHI AJSI CAMOCTOATENBHOM PabOThl MPU3BaHBI CPOPMUPOBATH
HaBBIKM TIOMCKa WH(OpMAIUM, YMEHHUS CAMOCTOSTEIbHO PACIHIUPSITh U YIIyOJATh 3HAHHS,
MOJYYCHHBIE B XO/1€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHA.

[Momxox pa3dbopa KOHKPETHBIX CUTYallui MIMPOKO UCTIONB3YETCs KaK MPEToaaBaTeieM, TaK
U CTyJIEHTaMH PU MPOBEJICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON paOOTHI.

Jist Ui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM HJICKTPOHHOM IOYTHI.

J1i1st U1 ¢ HApyIICHUSIMH 3PCHHS

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

J1J1st U1 ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO amapara:

— B mieuaTHo hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

Jis nuI ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMI C UCIIOJIb30BAaHHEM DIICKTPOHHOH IOYTHI.

JlaHHBIN TIepeueHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIC€HTA
oOyyJaronuxcs.

4. OlIeHO‘leIe H MECTOAUICCKHUE MaTEePHUAJIbI
4.1 OueHouHble cpeacTBa s TeKYyHIero KOHTPOJS  YCIeBAaeMOCTH H
MPOMEKYTOYHOM aTTeCTAMHU

OueHouHbIE CpeAcTBa TMpeAHa3HAYEHBbI ISl KOHTPOJSI U OIEHKH 0O0pa3oBaTENbHBIX
JOCTHKEHUM 00y4YaroInXcsi, OCBOMBIIUX MpOorpaMMy ydeOHOW AMCHUITINHBI «/luckpeTrHas
MAaTEMaTHUKa.

OueHoYHbIE CpelCTBa BKIOYAET KOHTPOJIbHBIE MAaTe€pUaibl sl MPOBEACHUS TEKYIIETro
KOHTpOJIsI B JOpME TECTOBBIX 3aJ[aHWH, 33aJJaHUH MO TeMaM W TMPOMEKYTOUYHOU aTTECTAIlUU B
(hopMe BOIPOCOB U 33aJIJaHUM K IK3aMEHY U 3aUeTy.

OueHouHbIe CpeAcTBa Uil MHBAJIUAOB U JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH

3JI0pOBbSI BEHIOMPAIOTCS C YYETOM UX WHIAMBUAYATbHBIX MCUXO(PHU3NIECKIX OCOOCHHOCTEH.

— MPY HEOOXOIUMOCTH UHBAJIUJIAM U JTUIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS
MIPEI0CTABIIAETCS TONOJHUTEIBHOE BPEMS U1l MIOATOTOBKH OTBETA HA SK3aMEHE;

— MU MPOBEICHUU TPOIICTYPHI OIICHUBAHKS PE3yJIbTATOB OOYYCHHSI WHBAIHJIOB H JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbBS MPEAYCMATPUBAETCS UCIOJIB30BAHNE TEXHUYECKHUX
CPE/ICTB, HEOOXOUMBIX UM B CBSI3H C UX UHIAUBUYAIbHBIMU OCOOCHHOCTSIMU;

— IIPU HEOOXOAMMOCTH JJIsi 00YYAIOIIUXCS ¢ OTPAaHUUYEHHBIMH BO3MOXKHOCTSMH 370POBbS
U WHBAJIWJIOB TIPOLEAypa OICHUBAHUS pE3YJBTAaTOB OOYYECHUS [0 JUCIHILIAHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Mpouenypa orneHnBaHHUS PE3yabTaTOB OOYYECHHUS WHBAJIUIOB U JIUIl C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 3JIOPOBbsSI IO JHCLUUIUIMHE (MOJIYJIIO) TMperyCMaTpUBaeT IpelOoCTaBICHHE
uHpopmanmu B QopmMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSM HX 370POBbSI M BOCIPHUSATHS
UHPOpPMALIUK:
JUnst I ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe yBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOI'O TIOKYMEHTA.
Jlig 1 ¢ HapyLIEHUsIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B ()OpMeE AIEKTPOHHOTO JOKYMEHTA.
JInst L ¢ HapyIICHUSIME OTIOPHO-/IBUTATEIILHOTO amlapara:

— B mieyaTHo hopme,

— B (hopMe JIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN MepedeHbh MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CprKTypa OLHCHOYHBLIX CPEACTB AJHA TERyIHeﬁ H l'[pOMC)KyTO‘IHOifI aTreCTalumn

. HaumeHnoBanue
Ne Kontpomupyemsie Kox koHTpOnIHpyemoii
OLICHOYHOT'O CPCACTBA
/ paszensl (TeMbl) KOMITETEHINH (WK ee
% N IIpomexxyTounas
o IOUCLUTIIIIMHEI YacTH) Tekymuit KOHTPOJIb
aTTecTalus
Tunossie koHTponbHEIE | KoHTpombHas pabora 1
3aganus 1-9
OITK-1 Bompocsr qis
1 OCHOBBI JIOTHKH MTPEIUKATOB OIK-3 TunoBble 3aMaHus IS MOJITOTOBKH K 9K3aMCHY
CaMOCTOSTEIbHOU 1-2
pabotsr 1-9
Tumnossie koHTpONBEHBIE | KoHTponbHas pabora 1
3amganus 10-14
OIIK-1 Bormpocsr qis
2 MeToBI 10Ka3aTeIbCTB OIK-3 TunoBble 3axaHus s MOJATOTOBKH K 3K3aMeHy 3
CaMOCTOSITEIIEHOU
pa6otsr 10-15
Tunossie koHTpOonbHEIE | KoHTpombHas pabora 1
3amanus 15-26
Bomnpocs! mist
OCHOBHBIE [TOHATHS TEOPUU OIIK-1
3 TuroBkIe 3a0aHus s MOJITOTOBKH K 9K3aMEHY
MHOYECTB OIIK-3 N
CaMOCTOSTENbHOM 3-6
pabots! 16-26
Tumossie koHTpONBEHBIE | KoHTponbHas pabora 1
3amanus 27-40
OIK-1 Bormpocsr qis
4 OTHOIIEHNS HA MHOXKECTBax OIK-3 TunoBbIe 3aMaHUs IS MOATOTOBKH K 9K3aMEHY
CaMOCTOSTEIEHOI 7-12
paboter 27-43
Tl/ll'IOBl)le KOHTpOHbeIe KOHTpOHbHaﬂ paGOTa 2
saganns 41-80
OITK-1 Bomnpocs! mist
5 OCHOBBI KOMOMHATOPUKH TuroBkIe 3a0aHus s MOJITOTOBKH K 9K3aMEHY
OI1K-3 .
CaMOCTOSITCIIBHOM 13-18
paboter 44-102
Tumossle kKoHTpONBEHBIE | KoHTponbHas pabora 3-4
3amanus 81-104
Bompocsr qis
. OIIK-1
6 OcHOBBI OyJeBO# anreOpbl OIK-3 Tunossle 3a1aHus IS MOJITOTOBKH K 9K3aMEHY
CaMOCTOSTEIEHOM 19-25
paboter 103-127




Tunossie kKoHTpOsbHBIE | KoHTponbHas pabora 5
3amanus 105-120
Bomnpocs! s
OIlK-1
7 OcHoBbI TeopuH rpados TunoBble 3aAaHus s MOJTOTOBKH K 9K3aMEHY
OIIK-3 .
CaMOCTOSITeNIbHON 26-37
paboter 128-144
Tumosie koHTpONbHBIE | KoHTpompHas pabota 6
3ananus 125
Bomnpocs ans
OCHOBBI TEOpUU OIlK-1
8 Tunossle 3a1aHus ISt MOJTOTOBKH K 9K3aMEHY
YIPaBISIOIUX CHCTEM OIIK-3 .
CaMOCTOSITEILHOU 40-41
pabotsr 149
Tunossie kKoHTpoNbHBIe | KoHTponbHas pabota 6
3amanusg 121-124
Bomnpocsr mis
OCHOBBI TEOpHUH OIIK-1 P
9 TunoBble 3aaaHus s MOJATOTOBKH K 9K3aMEHY
KOJMPOBAaHUS OIIK-3 M
CaMOCTOSITEIIBHON 38-39
paboter 145-148
Tunossie koHTpONbHEIE | KoHTponbHas pabota 6
3amanus 125-126
OCHOBBI TEOpUH OIK-1 Bomnpocsr g
10 | BRIYHMCIMTETBHBIX KOHEYHBIX OIK-3 TurnoBsle 3a1aHAS IS MOJITOTOBKH K 9K3aMCHY
aBTOMAaTOB CaMOCTOSITSIILHON 42-44
pabotsr 149-150
Tumossie koHTpONBEHBIE | KoHTponbHas pabora 7-8
3amanus 127-159
Bomnpocsr mis
OCHOBBI TEOpUH OIIK-1 P
11 Tunossle 3a1aHus A1 MOJATOTOBKH K 3K3aMEHY
(hopMambHBIX TPAMMATHK OIIK-3 .
CaMOCTOSITEIIBHON 45-74
pabotsr 151-185

Ioka3aTe/u, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBie HNOPOrOBOMY VPOBHIQ OCBOCHHMS KOMIETCHLUUN IJIAaHUPYEMbIM
pe3yabTaTaM 00yYEeHHUS U KPUTEPUSIM HX OIICHUBAHUS (OIICHKA: YIOBJIETBOPUTEIBLHO /3a4TEHO):

OIIK-1 CnocodeH mpuMeHATHh (yHAaMeHTAJbHbIE 3HAHWS, NMOJYYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKHX U (MJH) eCTeCTBEHHBIX HAayK, M HCHOJb30BaTh HX B
npodeccuoHAIBLHOM AeITeJIbHOCTH

OIIK-1.1 Ilpumenaem @ynoamenmanvnovle 3HAHUA, NOJIyYEHHble 6 00aacmu

Mamemamuyeckux u (uau) ecmecmeeHHvlX HAYK HPU NOCMPOEHUU
Mooeneil 8 3a0aHHOI RPeOMemHOIl 0d1acmu
3uamo Memoowl ananuza u 06006wWeHUs OMEUECMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
obracmu OUCKPEMHO20 MOOETUPOBAHUS
Memo0obl npogederus IKCnepuUMeHmos u Habardenull, 0000weHUs U 00pabomKu
OucKkpemuou uHpopmayuu
Ymems Ilposooums  ananu3z  ucnoinenuss — mpebOGAHUL € UCHOIL30BAHUEM
MamemamuyecKou 102uKu
Hcnonvszosams  cywecmsyrowue  munogvle — peuieHuss U WabIOHb
NPOEKMUpPOBAHUSL NPOSPAMMHO20 0Decneyenus
Ipumenamo memoovl ananusza HayuHO-mMexHuuecKou uxngopmayuu 6 odracmu
OUCKDEMHO020 MOOeNUPOBAHUS
Bnaoems Ananuz  6o3moodicHocmell  peanuzayuu  mpebo8aHull K NPOSPAMMHOMY

obecneueHut0 Ha OCHO8e OUCKPEMHO20 MOOeNUPOBAHUSL
IIpoexmupoeanue Ouckpemuwvix CmpyKmyp OaHHbLX



Coop, obpabomxa, amaruz u 0606wjeHue pe3yIbMamos 3IKCHEPUMEHINOE U
uUccnedo8anull. 8 coomeemcmeywel 001acmu 3HAHUL ¢ UCNONb308AHUEM
Mamemamuyeckou 102uUKu

Jesmenvrocmy, HanpasienHas Ha peulenue 3a0ay AHATUMUYecKo20 Xxapakmepd,
NPeononazanuux 6vlop U MHO2000pasue aKmyaibHbIX CNnoco006 peuleHus
3a0ay

OIIK-1.2 Ilpumenaem pynoamenmanvuvle 3HAHUA, NOTYYEHHBlE 6 o00AACMU
Mamemamuyeckux u (uau) ecmecmeeHHbIX HAYK NPU 8blOOPe Memo008
peuienus 3a0au npogheccuonHaIbHoll 0eameabHOCmu

3uamo Memooul ananuza u 06006weHUs OmeuecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8

obacmu OUCKPEMHO20 MOOETUPOBAHUS
Memo0owsl npogederus IKCnepUMeHmos u Habarodenull, 0000weHUs U 00pabomKu
OUCKpemHou uHpopmayuu

Ymems Ilposooumv ~ ananusz  ucnoiHeHuss — mMpeOOBaAHUll € UCHOAL30BAHUEM
mMamemamuyeckoul 102UKu
IIposooums oyenky u 060CHO8aHUE PEKOMEHOYEMbIX peUleHUl
Hcnonvzosamv  cywecmeyrowue  munogvle — pewieHus U - WabioHbl
NPOEKMUPOBAHUS  NPOSPAMMHO20 0becnedeHuss Ha OCHO8e OUCKPEMHO20
MOOenUpo8aHus
IIpumensams memoosl aHanu3a HAy4HO-MeXHUUeCKol UHGopMmayuu

Bnaoemso Ananuz  6o3modcHocmell  peanuzayuu - mpeOosaHull. K NPOSPAMMHOMY
obecneyeHuo ¢ UCNONIL30BAHUEM MANEMAMUYECKOU I0SUKU
Oyenka épemenu u mpyooemMKoCmu peanu3ayuu mpeoo8aHull K npozpammHoMy
obecneueHuro Ha 0CHOe OUCKPEMHO20 MOOEeIUPOBAHUS
Coop, obpabomka, anmarusz u o0606ueHue pe3yTbMamos 3IKCHEPUMEHMO8 U
uccnedosanull 8 00.1acmu 3HAHUU OUCKPEMHbBIX Mooeell
Iloocomoeka npeodnodcenuti 0N COCMABLEHUS NIAHO8 U MeMOOUUEeCKUX
NpoOCPaMM UCCNIe008aHULl U pa3pabOmoK, NPAKMUYECKUX PeKOMeHOayuti no
UCNOTHEHUIO UX Pe3yabmamos Ha OCHO8e OUCKPEMHO20 AHANU3A
eamenvHocmy, HanpagienHas Ha peulenue 3a0ay AHAIUMU4ecKo20 xapakmepa,
npeononazanwux 6vl00p U MHO2000pasue axKmydlbHbIX CHoCc0008 peuleHus
3a0au

OIIK-3 CpnocodeH NpUMEHATh M MOAM(PHUUHUPOBATHL MaTeMAaTH4YeCKHe MOJeJH I
peuieHus 32124 B 00J1aCTH NPOPeCCHOHATBHOM 1eITeJIbHOCTH
OIIK-3.1 Apeymenmupoeano npumenaem COEPEMEHHbBLI MAMEMAMUYECKUTL
annapam u  UHpOpMAUUOHHbBIE MEXHOI0ZUU, 6 mMOM HUCTe
omeuecmeennvle, Npu CO30AHUU MAMEMAMUYECKUX Moodeaell 0.
peuienus 3a0au 6 od1acmu npoPheccuoHanIbHOU 0eameabHOCmu
3uamo Memoodonozuu  paspabomxu npocpammHo2o obecnedenus U MexHOI02UU
NPOSPAMMUPOBAHUSL HA OCHO8E OUCKPEMHO20 MOOENUPOBAHUS
Llenu u 3a0auu npoBOOUMBIX UCCIEO08aHUU U pA3PAOOMOK HA OCHO8E
OUCKPEemHO20 aHanU3a
Memoowvi nposedenus IKkCnepumermos u Habarderul, 0000weHuUss u 0opabomku
unpopmayuu Ha 0CHO8e OUCKPEMHO20 MOOEUPOBAHIUSL

Ymuems HpO@OOUWlb AHAIU3 UCNOJIHEHUA mp€606CZHuZZ HAa OCHoee c)ucxpemnozo ananusa



Bnaoemuw

OIIK-3.2

3namop

Ymemo

Braoemsw

Hcnonvzosamv  cywecmeyrowue  munogvle — pewieHus U - WabIoHbl
NPOEKMUPOBAHUs  NPOSPAMMHO20 0becnedeHuss Ha OCHO8e OUCKPEMHO20
MOOenUpo8aHus

Ananuz  @osmodicHocmell  peanuzayuu  mpeboGaHull K - NPOSPAMMHOMY
obecneueHuI0 Ha OCHO8e OUCKPEMHO20 aHAIU3A

Coenacosanue  mpeboganuil K  NPOSPAMMHOMY  OOecneyeHuro ¢
3AUHMEPeCcOBAHHBIMU CMOPOHAMU HA OCHOBE OUCKPEMHO20 MOOeIUPOBAHUSL
IIpoexmuposanue cmpykmyp OUCKPEmHbIX OAHHBIX

Coop, obpabomka, aumanuz u 0600weHUe pe3yIbMamos IKCNEPUMEHMO8 U
uccnedosanull 8 061acmu OUCKPemHo20 AHAIU3A

HeamenvHocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xxapakmepa,
NPeononazanwux 6vlbop U MHO2000pasue aKmyaibHbIX CNnoco006 peuileHus
3a0ay

Opuenmupyemcsa 6 COBPEMEHHBIX NOJIOMHCEHUAX U KOHUERUUAX
NPUKTAOHOT MAMEMAMUKU U RPOZPAMMHO20 0DecneueHus
Memooonoeuu  paspabomku npozpammnozo obecneueHuss U MEXHOIOUU
NPOSPAMMUPOBAHUSL C UCHONB308AHUEM OUCKPEMHO20 MOOETUPOBAHUSL
Lenu u 3a0auu npooOUMBLX UCCIE008aHUU U PA3PAOOMOK
Memo0owsl npogederus IKCnepUMeHmo8 u Habarodenull, 0000weHUs u 00pabomKu
UHGopMayuu Ha OCHO8e OUCKPEMHO20 AHANU3A

Hcnonvzosamv  cywecmeyrowue — munogvle — pewienus U UAOIO0HbL
NPOCKMUPOBAHUSL NPOSPAMMHO20 00ECNeYeHUsl C UCNOb308AHUEM OUCKPEMHO20
MOOeNUPOBaAHUSA

IIpoexmupoeanue OUCKpemHuvIX CIMpyKmyp OAHHbIX

Coop, obpabomxa, aumanuz u 00600weHUe pe3yIbMamos KCHEPUMEHMO8 U
uccnedosanul 8 061acmu OUCKPEemHbIX 3HAHULL

HesamenvHocmy, HAnNpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepa,
npeononazanuwux 6vl00p U MHO2000pasue axKmyaibHblx Cnocobo8 peuleHus
3a0au

Cootsercterie 0A30BOMY __YPOBHK)  OCBOEHHS  KOMIIETEHLIMH IIJIAHAPYCMBIM
pe3ysibTaTaM O0YUYCHHUS U KPUTEPHUSAM MX OICHUBAHUS (OIICHKA: XOPOIIO /3aYTEHO):

OIIK-1

OIIK-1.1

3namop

Ymemo

Cnoco0eH nmpuMeHSITh (PyHIAMEHTAJIbHbIE 3HAHUSA, MOJY4YeHHbIE B 00J1aCTH
MaTeMaTH4YeCKUX MU (MJIH) eCcTeCTBEHHBIX HayK, M HCHOJIb30BaTh HX B
npogdeccuoHAIbLHOM AeATeJTIbHOCTH

Ilpumensem pynoamenmanvuvle 3HAHUA, NOTYUEHHBlE 6 O00AACMU
Mamemamuyeckux u (uiu) ecmecmeeHHbIX HAYK HPU HOCHIPOCHUU
Mooeneil 6 3a0aHHOI nPeOMemHoll od1acmu
Memoowi ananuza u 00006wWeHUss OMEYeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
obnacmu OUCKPEemHO20 MOOETUPOBAHUs
Memoowvl nposedenus IKkCnepumenmos u HabardeHull, 0000weHuss u 0opabomku
OUCKpemHou uHghopmayuu

HpO@OOUWlb ananusz UCNOJIHEHUA mpe506aHm7 C ucnojibzosaruem
Mamemamudeckoll 102UKu

ApeymeﬂmupoeaHHo ucnonvzoeams cywjecmeyrwiue munoevle peuleHusl u
wabnonvl npoeKkmupoearust npocpamMmHoco obecneyenus



Bnaoemuw

OIIK-1.2

3namop

Ymemo

Braoemuw

OIIK-3

OIIK-3.1

3namop

ApeyMeHmupo6anHo NpuUMeHsmMb  MemoObl AHAAU3A  HAYYHO-MEXHUYEeCKOU
ungopmayuu 8 obaacmu OUCKPemHo20 MOOeIUpOBaAHUsL

Ananuz  @osmodicHocmell  peanuzayuu  mpeboGaHull K - NPOCPAMMHOMY
obecneueHur0 Ha OCHO8e OUCKPEMHO20 MOOeIUPOBAHUSL

IIpoexmuposanue OUCKpemHvlx CIMpPYKmyp OAHHbIX

Coop, obpabomka, anmanusz u 0606weHUe pe3yTbMAMO8 IKCHEPUMEHMOE U
UCCTEO08AHULL 8 COOMBEMCMEYIOWel 00AACmU 3HAHULL C UCNOTb30BAHUEM
MamemamuyecKoul 102UKu

Hesmenvrocms, HanpasienHas Ha peulerue 3a0ay AHATUMU4ecKo20 Xapakmepa,
npeononazanuwux 6vl00p U MHO2000pasue axKmydlbHbIX Cnoco008 peuileHus
3a0au

Ilpumenaem ¢ynoamenmanvusvle 3HaAHUA, ROJIYUEHHblE 6 o0OnNACMU
Mamemamuyeckux u (uau) ecmecmeeHHbIX HAyK nPU 8vlOOpe Memooos
peutenus 3a0ay npogheccuonanbHoll 0esasmeabHOCmuU
Memoowl ananuza u 06006wWeHUs OMeUecm8eHH020 U MeNCOYHAPOOHO20 ONbIMA 8
o0baacmu OUCKPemHO20 MOOeIUPOBAHUSL
Memoowvi nposedenus Ikcnepumenmos u HaobarvdeHul, 0000weHuUss u 0opabomku
OucKkpemHou uHgopmayuu

Ilposooumv  ananusz  ucnoiHeHuss — mMpebOBaAHUll € UCHOIb30BAHUEM
Mamemamuyeckou 102UuKu

IIposooums oyenky u 060CHOBAHUE PEKOMEHOYEMbIX PeuleHUll
Apeymenmuposanno ucCnoIb308ams  Cyujecmeyrowue Mmunogvle peuleHus: u
WAbNOHbL  NPOEKMUPOBAHUL  NPOSPAMMHO20 — 0DecneueHus Hd — OCHO8e
OUCKPEMHO20 MOOEUPOBAHLUSL

Tpumensimo memoosbl AHANU3A HAYYHO-MEXHUUECKOU UHpOpMayuu

Ananuz  @o3modicHOCmell  peanuzayuu  mpeboGaHull K - NPOCPAMMHOMY
obecneueHuIo ¢ UCNONb308AHUEM MAMEMAMUYECKOU TOSUKU

Oyenka epemenu u mpyooemMKoCmu peaiu3ayuu mpedo8anull K nPpocpamMmmHOMY
obecneueHur0 Ha 0CHO8e OUCKPEMHO20 MOOeNUPOBAHUSL

Coop, obpabomxa, aumanuz u 00600weHUe pe3yIbMamos dKCHEPUMEHMO8 U
uccnedo8anull 8 001acmu 3HAHUL OUCKPEMHbIX MooeJlell

Apeymenmupo6anro no02omagiueams NPeosoicerus 0isi COCMAGIeHUs NIAHO8 U
MemOOUUeCKUX NpocpamMm UCCLe008aHull U pa3pabomox, HNpaKmudecKux
PEKOMEHOAYUll NO UCNOTHEHUI) UX pe3yIbMmamos HA OCHO8e OUCKPEMHO20
aumanusa

Hesmenvrocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepa,
npeononazanuux 6vl00p U MHO2000pasue axKmyarbHblx Cnocobo8 peuleHus
3a0au

Cnoco0eH NmpuMeHATL M MOAU(PUUMPOBATHL MAaTeMATHYECKHE MOJeJH sl
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBHOM 1eITeJIbHOCTH

Apeymenmupoeano npumensem COEPEMEHHBII MAMEMAMUYECKUIL

annapam u  uHpOpmMayuoHHble MEXHON02UU, € MOM YUCe

omeuecmeennvle, Npu CO30AHUU MAMEMAMUYECKUX Moodeaell 0.

peuienus 3a0au 6 od1acmu npoPheccuoHanIbHOU 0eameabHOCmu
Memoodonozuu paspabomxu npocpammHo2o obecnedenus U MexHOI02UU
NPOCPAMMUPOBAHUSL HA OCHO8E OUCKPEMHO20 MOOEIUPOBAHUS HA BbICOKOM
YposHe



Lenu u 3a0auu nNpoGOOUMBIX UCCIE008AHUU U pa3pabOmMoK HA OCHOGe
OUCKPEmHO20 aHanu3a

Memo0obl npogederus IKCnepUMeHmo8 u Habardenull, 000oweHus u 00pabomxu
UHopmMayuu Ha 0CHO8e OUCKPEMHO20 MOOENUPOBAHUS

Ymemos Apeaymenmupoanno npogooums aHAIU3 UCHOTHEHUs. MpeOO8aAHULl HA OCHOGe
OUCKPEMHO20 AHAIU3A
Hcnonvzoeams  cywecmeyiowue — munosvie — peuleHus U WAabIOHbL
NPOEKMUPOBAHUSL  NPOSPAMMHO20 0beCneyeHuss Ha OCHOBe OUCKPEMHO20
MOOenUuposaHus

Bnaoemso Ananuz  6o3modcHocmell  peanuzayuu - mpeOosaHull. K NPOSPAMMHOMY
obecneyeHuro Ha OCHOBe OUCKPEMHO20 AHAIU3A
Coenacosanue  mpeboganuil K  NPOCPAMMHOMY  OOecneyeHuro ¢
3AUHMEPECOBAHHBIMU CMOPOHAMU HA OCHOBE OUCKPEMHO20 MOOEIUPOBAHSL
IIpoexmupoeanue cmpykmyp OucKpemuwix OaHHbLX
Coop, obpabomxka, amaruz u 0606wjeHUe pe3yIbMAMmMo8 3IKCHEPUMEHMOE U
uccnedosanul 8 001acmu OUCKpemHo20 aHaIu3a
eamenvHocmy, HanpagienHas Ha peulerue 3a0ay AHAIUMUYecK020 Xapakmepa,
npeononazaruux 6vlbop u MHO2000pazue aKmyaubHblX CNocob08 peuleHusl

3a0ay
OIIK-3.2 Opuenmupyemcsa 6 COBPEMEHHBIX HNOJIONCEHUAX U KOHUERUUAX
NPUKTAOHOU MAMEMAMUKU U NPOZPAMMHO20 0DecneyeHus
3unamo Memodonozuu  pazpabomxu npocpaAMMHO20 obecnedenus U MexHOI02UU

NPOCPAMMUPOBAHUSA C UCNOTIL30BAHUEM OUCKPEMHO20 MOOEIUPOBAHUS

Lenu u 3a0auu npo8OOUMBLX UCCIE008aHUL U PA3PAOOMOK

Memo0obl npogederus IKCnepUMeHmo8 u Habardenutl, 0000weHUs U 00pabomKu
uHpopmayuu Ha 0CHOBe OUCKPEMHO20 AHAIU3A HA BbICOKOM YPOBHE

Ymems Apeymenmupo8aHHo UCHOIL308aMb  CYUIeCMBYIOWUe MUNo8ble peuleHUus U
WAbIoOHbl NPOEKMUPOBAHUA NPOSPAMMHO20 0DecneueHus ¢ UCNOIb308AHUEM
OUCKPEMHO20 MOOeIUPOBAHUSL

Bnaoemuw IIpoexmupoeaHnue Ouckpemuwvix CmpyKmyp OaHHbLX
Coop, obpabomka, amanuz u 0600weHUe pe3yIbmamos IKCHEPUMEHMO8 U
uccnedosanull 6 00.1acmMu OUCKPEMHbIX 3HAHUL
HeamenvHocmy, HanpasnenHas Ha peulerue 3a0ay AHATUMU4ecKo2o xapakmepa,
NPeononazanuux 6vlbop U MHO2000pasue axKmyanbHblX Cnocob08 peuleHus
3a0ay

CootBercTBe HPOJABHMHYTOMY VPOBHI) OCBOEHUS KOMIETEHLIMH IJIaHUPYEMBIM
pe3yabTataM OOyYEHHUS U KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: OTJIHYHO /324TEHO):

OIIK-1 CnocodeH nmpuMeHATHh (yHIaMeHTAJbHbIEe 3HAHMA, MOJY4YeHHbIe B 00J1aCTH
MATeMaTH4YeCKUX M (MJIM) ecTeCTBEHHbIX HAayK, M MCHO0Jb30BaThb HX B
npogeccHoOHAIBHOI 1esITeTbHOCTH

OIIK-1.1 Ilpumensem ¢ynoamenmanvHuvle 3HaAHUA, NOJYYeHHbBlE 6 00O1ACMU

Mamemamuyeckux u (uau) ecmecmeeHHblX HAYK NPU NOCMPOEHUU
Mooeneil 6 3a0aHHOI nPeOMemHoll od1acmu

3namp Memoowl ananuza u 0606wWeHUs OMeyecm8eHH020 U MeNCOYHaAPOOHO20 ONbIMA &

obnacmu OUCKPEemHO20 MOOETUPOBAHUs




Ymemo

Braaoempo

OIIK-1.2

3unamop

Ymemo

Braoemuw

OIIK-3

Memo0owbl npogederus IKCnepuUMeHmo8 u Habardenull, 000oweHus u 00pabomxu
OUCKPEemHOU UHGOpMAYUU HA BbICOKOM YPOBHE

Ilposooumv ~ ananusz  ucnoiHeHuss — mMpeOOBaAHUll € UCHONL30BAHUEM
Mamemamuyeckoll 102UKU Ha 8bICOKOM YPOBHE

Apeymenmuposanno ucCnoIv306amv cyujecmeyroujue Mmunosvle peuleHuss u
WABNIOHbI NPOEKMUPOBAHUS NPOSPAMMHO20 0DecneyeHUs

Apeymenmuposanno npumeHamb Memoovl AHAMU3A  HAYYHO-MEXHUUEeCKOU
uHgopmayuu 8 obracmu OUCKPemHo20 MOOeIUpOBaHUs

Ananuz  @osmodcnocmell  peanusayuu  mpeOo8amull K - NPOSPAMMHOMY
obecneuerur0 Ha OCHO8e OUCKPEMHO20 MOOEIUPOBAHUSL

IIpoexmupoeanue OUCKpemHuIx cmpyKmyp OaHHbIX

Coop, obpabomxa, amaru3 u o0606wjeHUe pe3yIbMamo8 3IKCHEPUMEHMOE U
uccne0o8aHull 8 Ccoomeemcmayiowel ooaacmu 3HAHUU ¢ UCNONb308AHUEM
Mamemamuyeckoll 102UKU HA 8bICOKOM YPOBHE

HesamenvHocmo, Hanpasienasn Ha peuleHue 3a0ay AHAIUMU4ecKo2o xapaxkmepad,
npeononazanwux 6vloop U MHO2000pazue aKmydaibHblX Cnocob08 peuleHus
3a0au

Ilpumensem pynoamenmanvuvle 3HAHUA, NOJYYEHHbBlEe 6 o0OAACMU
Mamemamuyeckux u (uau) ecmecmeeHHbIX HAYK NPU 8blOOPe Memo008
peuienus 3a0au npogheccuoHaIbHoll 0eamenbHOCmu
Memoowsl ananuza u 06006wWeHUs OMeYecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 6
obacmu OUCKPEMHO20 MOOETUPOBAHUS
Memo0owsl npogederus IKCnepUMeHmo8 u Habardenull, 0000weHUs U 00pabomKu
OUCKPEMHOU UHPOPpMAYUU HA BLICOKOM YPOBHE

Ilposooums  amanu3z  UCNOIHEHUs — MpPeboaHull ¢ UCNONb308AHUEM
MAMeMamuyecKol 102UKU Ha 8bICOKOM YPOBHE

I1Iposooums oyenky u 060cHosanue peKOMeHOYEeMbIX peuleHutl
ApeyMeHmupo6aHHo UCHONBL306AMb  CYWeCmeyrwue mMunosvle peueHus u
WAbNoHbl  NPOEKMUPOBAHUSL  NPOSPAMMHO20 — ODecneyeHus Ha  OCHO8e
OUCKPEMHO20 MOOeIUPOBAHUSL

Ipumensams MemoOvl aHAIU3A HAYYHO-MEXHUYEeCKOU UHGOPpMAayuy HA 8bLCOKOM
VpOBHe

Ananuz  6o3mModiCHOCMel — peanuzayuu  mpebosaHull K - NPOSPAMMHOMY
obecneueHuIo ¢ UCNONb308AHUEM MAMEMAMUYECKOU TI02UKU HA 8bICOKOM YPOBHE
Oyenka epemenu u mpyooemMKoCmu peanu3ayuu mpedo8aHuil K npocpammHoMy
obecneueHut0 Ha OCHO8e OUCKPEMHO20 MOOENUPOBAHUSL

Coop, obpabomxa, aumanuz u 00600weHUe pe3yIbMamos KCHEPUMEHMO8 U
uccnedo8anull 6 00.1acmu 3HAHUL OUCKPEMHbBIX MOOelell HAd 8bICOKOM YPOBHE
Apeymenmupo6anro no02omagiueams NPeosodCerus 0isi COCMAGIeHUs NIAHO8 U
MeMOOUYEeCKUX NpoSpamMM UCCe008aHUll U pa3pabomox, NpaKmudecKux
PEKOMEHOayUll NO UCNOJHEHUN) UX pe3yIbMmamos HA OCHO8e OUCKPEMHO20
aumanusa

HesmenvHocmy, HanpasienHas Ha peulerue 3a0ay AHATUMUYecKo20 Xapakmepa,
npeononazanuwux 6vl00p U MHO2000pasue axKmydlbHbIX CNoco008 peuleHus
3a0au

Cnoco0eH nmpuUMeHATL M MOAU(PUUMPOBATHL MAaTeMATHYECKHE MOJeJH IJs
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBHOM 1eITeJIbHOCTH



OIIK-3.1

3namop

Ymemo

Bnaoemow

OIIK-3.2

3namo

Ymemo

Braoemuw

Apzymenmupoeano npumeHnsem COBPEMEHHbBL MaAMEMAMUYeCKuil
annapam u  UHpOpMAUUOHHBIE MEXHOI0ZUU, 6 mMOM HUCTe
omeuecmeeHHnvle, NpU CO30AHUU MAMEMAMUYECKUX Moodeell 0.
peuienus 3a0ay 6 od1acmu npPoPheccuoHaIbHOU 0esameabHOCmu
Memodonozuu pazpabomxu npocpaMmMHo20 obecnedenus U MexHOI02UU
NPOCPAMMUPOBAHUSL HA OCHO8E OUCKPEMHO20 MOOENUPOBAHUS HA BbICOKOM
VposHe
Llenu u 3a0auu npoGOOUMBIX UCCIEO08aHUU U pA3PAOOMOK HA OCHOB8E
OUCKPEemMHO20 aHANU3A
Memoowvl nposedenus Ikcnepumenmos u HabarvdeHul, 0000weHUss u 0opabomku
uHgopmayuu Ha 0cHoge OUCKPEMHO20 MOOEIUPOBAHUS HA BLICOKOM YPOBHE

Apaymenmupoeanno npogooums aHAIU3 UCNOIHEHUs MpeOOo8aAHUU HA OCHOGe
OUCKPEMHO20 aHAU3A

Hcnonvzoeams  cywecmeyiowue  munosvie — peuleHus U WabIOHb
NPOEKMUpPOBAHUSL NPOSPAMMHO20 0becneyeHuss Ha OCHOBe OUCKPEMHO20
MOOenUupo8aHuUs Ha 8bICOKOM YPOBHE

Ananuz  @osmodicHocmell  peanuzayuu - mpeboGaHUll K - NPOSPAMMHOMY
obecneueHur0 Ha OCHO8e OUCKPEMHO20 aHAIU3A

Coenacosanue  mpeboganuil K  NPOSPAMMHOMY  OOecneyeHuro ¢
3AUHMEPeCcOBAHHBIMU CMOPOHAMU HA OCHOBE OUCKPEMHO20 MOOeIUPOBAHUSL
IIpoexmuposanue cmpykmyp OUCKPEmHbIX OAHHBIX

Coop, obpabomxa, aumanuz u 0600weHUe pe3yIbMamos IKCNEPUMEHMO8 U
UCCNe008aHUll 8 001ACU OUCKPEMHO20 AHANU3A HA 8bICOKOM YPOBHE
HeamenvHocmy, HanpasieHHAs HA peuleHue 3a0ay AHATUMUYecKo20 Xapakmepad,
npeononazanwyux 6vlOop U MHO2000pasue aKmyaibHblX CHOCc0O08 peuleHUs
3a0ay

Opuenmupyemcs 6 COBPEMEHHBIX NONOHCEHUAX U KOHUENUUAX
NPUKTAOHOT MAMEMAMUKU U RPOZPAMMHO20 0DecneveHus
Memooonozuu  paspabomku npocpamMmHo20 obecneyeHus U MexXHOA0Ul
NPOCPAMMUPOBAHUSL €  UCNHOTIL30BAHUEM OUCKPEMHO20 MOOeIUPOBAHUsl Ha
8bICOKOM YPOBHE
Lenu u 3a0auu npo8OOUMBIX UCCIE008aHUL U PA3PAOOMOK
Memoowvi nposedenus Ikcnepumenmos u HabarodeHull, 0600wenuss u 0opabomku
uHpopmayuu Ha 0CHOBe OUCKPEMHO20 AHAU3A HA BbICOKOM YPOBHE

ApeyMeHmupo6aHHo UCNONBL306AMb  CYWECmEyowue mMUnosble peueHus u
WAbIOHbl NPOEKMUPOBAHUS NPOCPAMMHO20 0DeCneueHus ¢ UCNOIb308AHUEM
OUCKPEMHO20 MOOeIUPOBAHUSL

IIpoexmuposanue OUCKpemHbIX CIMPYKMYP OAHHBIX HA 8bICOKOM YPOGHE

Coop, obpabomka, amanuz u 0600weHUe pe3yIbmamos IKCHEPUMEHMO8 U
uccneo08anuil 8 001acmu OUCKPEMHbIX 3HAHUL HA 8bLCOKOM YPOBHE
HeamenvHocmy, HanpasnenHas Ha peulerue 3a0ay AHATUMU4ecKo2o xapakmepa,
NPeononazanuux 6vlbop U MHO2000pasue axKmyaibHblX Cnocob08 peuleHus
3a0ay



TunoBbie KOHTPOJIbHBIE 32JaHUSI HJIN HHBbIE MaTepHabl, He00X0AMMbIe /ISl OEHKHU
3HAHUN, YMEHMid, HABBIKOB M (MJIM) ONbITA JAeAATEJbHOCTH, XAPAKTEPHU3YIOIIUX ITANbI
(opmupoBaHus KOMIeTeHIMII B Mpolecce 0CBOCHUsI 00pPa30BaTeIbHON MPOrpaMMbl

TunoBbie KOHTPOJIbHBIE 32JAHUSA
1. Ilycts P, Q u R - onpeneneHHble caeayomuM 00pa3oM BEICKA3bIBAHUS:
P: S ymuparo oT Kaxabl.
Q: Moii crakaH mycr.
R: Ceituac Tpu Jaca.
3anuIuuTe KakJ0€ U3 CIEIYIOIIMX BbICKa3bIBAaHUM KaK JIOTHYECKOE BBIPAKEHUE, BKIIIOYarolee P,
QuR.
a) S ymuparo oT *axIbl U MOI CTaKaH He MyCT.
b) Ecnu s He ymMuUparo OT ®ax/ibl, TO MO CTaKaH HE IyCT.

2. OO0o3Ha4YMM yepe3 X CJIOBO «KOIIKa», a yepe3 P(X) mpeaukaT «y X €CThb YCbl». 3alUlIUTe
Ka)KJI0€ U3 BBICKA3bIBAaHUH B CUMBOJILHOU hopme:
a) YCBI €CTh Y BCEX KOIIIEK;
b) wnaiigercs komika 6e3 ycos.

3. Kakue u3 claeayromux IpeIoKeHuid ABI0TCA npeaukaramu? Kakue u3 HUX TOKIECTBEHHO
VCTHHHBI, TOKJIECTBEHHO JIOKHBI, BBITOJTHAMBI?
a) X menutcs Ha 3 (X € N).
b) X menutcs Ha 5.
c) y=x2%xeR
d x*+y*=12z;%,V,ZeR

4. W300pa3uTh Ha KOOPAUHATHOM IJIOCKOCTH 00JIaCTH UCTUHHOCTH MPEAUKATOB
a) (X<2)A(x<y)
b)  (CE2V(y>IIA((x<-1)v(y<-2))

5. BBI,ZLCJ'II/ITB CBO60,[[HLIC MNEPEMCHHBIC CIICAYIOMIUX ITPECANKATOB.
a) VX (x-y=x+(-y); X,yeR)
b) vx(3y P(xy) »Q(xy,2))
c) Ju Vv P(u,v) > 3t Q(t,u)

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

7. Jloka3aTh, 4TO CyIIECTBYIOT npeaukaTsl Q, P Takue, uTo:
a) VX (P(X) v Q(x)) # VX P(X) v VX Q(x)
b) Vy3xP(x,y) > Ix Vy P(x,y) # 1

8. Kaxkue u3 hopMyI TOXKIECTBEHHO UCTUHHBI?
a) VX (P(X) > Q(x)) = (VX P(x) = ¥x Q(x))
b) vx (P(x) > Q(x)) = (3x P(x) = Vx Q(x))

9. TMomyuuts n.H.(. mpeaukaTHON HOPMYIIBI
a) IxVyP(xy) > Vxdy Q(x,y)
b) (3xVzP(x,z) v VxVyP(x,y)) »>VzR(2z)




10. [IpaAMBIM pacCcyXIeHUEM JTOKAKUTE UCTUHHOCTH BHICKA3bIBAHUS:
N U M — 4YeTHBIE Yuciaa => N + M — YUCJII0 YETHOE.

11. TaiiTe oOpaTHOE 1OKA3aTEIHCTBO BHICKA3bIBAHMS:
N? — YeTHOE YMCII0 => N — YETHOE.

12. MeTo10M «OT IPOTUBHOTO» JOKAXKHUTE, UYTO
N+ M— HEYETHOE YUCIIO => OOHO U3 CiJIara€MbIX ABJIACTCA YCTHBIM, a I[pyFOG —
HEYETHBIM.

13. MeTo1oM MaTeMaTU4eCKOl MHAYKIIMU JOKAKUTE:
a) 7"- 1 genurcs Ha 6 mpu JIFOOOM HATYPaIbHOM IOKa3aTele N

b) S+ : = —— JUIs BCEX HATYPAIbHBIX YHCe N
1+3  3%5 7 (2n—-1)*(2n+1) 1 M

14. TlocnenoBaTenbHOCTh LENBIX YUCEN X1, X2, ..., Xn ONpEIENICHa PEKypPpPEeHTHOH (HopMyJIOu:
x1 = 1 u Xk+1=Xk+8K, mpu k>1. JlokakuTe MO HHIYKIMH, YTO HMEET MECTO (opmyIia:
Xn=(2n-1)? o151 Bcex N>1.

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

16. C nomoueto auarpamm Diinepa — BeHHa BBISICHUTB, KaKUe U3 CIEIYIOIUX AUCTPUOYTUBHBIX
3aKOHOB CIIPAaBEIIUBBI ISl 001X MHOXeCTB A.B.C:

a) A\BuC)=(A\B)u(A\(O) b) AA\(BAC)=(A\B)A(A\C)
17. Kakue u3 cienyomux yTBepKIeHUH BEpHBI.
a) bc{ab} e) bc{a{b}} 1) Jde{T}
b) bef{ab} f) be{a{b}} ) D}
c¢) {b}={ab} g9) {b}=f{a{b}} k) @ed
d) {b}e{ab} h) {b}e{a{b}} ) o<
18. U3BecTHO, uTo B = A = C, acA u agB. Kakune u3 cienyronmx yTBepK/JICHUN BEPHBI.
a) ac AnB c) acAAB e) acAuC g) {a}cAn(B\C)
b) ac AUB d {a}cAnC f) ac AnBuUC h) {a}c BA(A\C)

19. Toka3zaTts TOXIECTBO C UCIIOIB30BAHUEM JIOTHKH MTPEINKATOB

a) AVANB=A ) AAB=ANBUANB

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

20. BeisicHUTE, KaKUe U3 CIEAYIOMNX PABSHCTB CIPaBEUTHBHI IS JTF0O0BIX MHOXeCTB A, B, C, D:
a) AAB=BAA
b) (AUB)AC=(AAC)UBAC)

¢c) AABNc=AnBnCudnBncC

21. N3BectHO, uto AC B < C, A #0,C #J. SIBnsercs 1 MHOKECTBO MyCThIM?



22,

23.

24,

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

Yupoctute Belpakenue, eciiu C=U, D=
a) ANCUBNCUAND;
b) AnNBUCND

VYupocture Beipaxenue, eciii Ac Bu Cc D
a) ABnCnD
b) (AuB) N (CuD)

Pemmth YpPaBHCHHUC, HaWTH H€O6XOI[I/IMBIC N JOCTATOYHEBIC YCIOBU:A, IIPU KOTOPBIX YPAaBHCHUC
HUMCECT PCHICHUC.

1) (AAB)AX=ANB 3) (AAB)AX=AUB
2) X\A=BU(X\A) 4) AnX=(X\A)uUB
25. Peruth cucremy ypaBHeHHA. HailTh HEoOXoIuMBbIE M TOCTATOYHBIE YCIOBUS, IIPH KOTOPBIX
CHUCTEMa UMEET PELICHUE.
AnX = AnC XUB=BuUC
1) {BNnX = BNnC 3) XUA = AuC
CNnX =ANB XuC = BucC
) {B UX=A
AAX=C

26.

27,

28.

29.

30.

31.

[Tycts M2, M3, Ms 0003Ha4ar0T oAMHOKecTBa YHUBepcyMa N, cocTosIre COOTBETCTBEHHO
H3 BCEX YHCell, KpaTHBIX 2, 3, 5. C mOMOIIBI0 omnepalnuii HaJl MHOKECTBAMH BBIPA3UTh 4epe3
HUX MHOKECTBA BCEX UHCEII:

a) JeNANMXCS Ha 6

b) nensmmxcs va 30

Ompenenure, Kakde W3 CIEAYIOIIMX OTHOMIEHHH Ha MHOMKECTBE JIOJICH pedIeKCHBHBI,
CHMMETPHYHBI HJIH TPAH3UTHBHBI:

a) «... IMEET TeX K€ POJUTEIIEH, UTO H...»

b) «...sBiseTcs OpaTom...»

Onpepaenure, Kakue W3 MPUBEACHHBIX HIDKE OTHOIICHUH Ha Z SBISAIOTCS PedICKCHBHBIMH,
CUMMETPHYHBIMU, & KaKUEe TPAaH3UTHBHBIMH?

a) «X+y— HEYETHOE YHCIIO»

b) «x +xy — deTHOe UnCION.

Kakumu cBoiicTBamMu 00181310 ClIeIyIOLINE OTHOLICHNS Ha MHOXKECTBE HATYPAJIbHBIX YHCeN?
a) Ri={(m, n) | num B3anmHO mpocTHI} b) Rs={(m, n) | m=n?}

OrmnpeznenuTe, KAKUMH CBOMCTBAMHU 00JIaIa0T CIICYONINE OTHOIICHUS HA MHOXKECTBE N
a) aRb < awu b cocrost u3 pasusix mudp

b) aRb < cymma mudp a ve 6onbine cymmsr udp b

I[OKBBB.TB, qTo CJICAYIOIUC OTHOMICHHUA SABJIAOTCA SKBHUBAJICHTHOCTAMMU. Haiitn knaccel
OKBUBAJICHTHOCTH W HHIACKC p336I/I€HI/I${. VY CcTaHoBUTh B3aMHO OJHO3HAYHOE€ COOTBETCTBUC
MCKIAY (I)aKTOp-MHO)KeCTBOM " YKa3aHHBIM MHO>KCCTBOM.



a) Ri={(x,y)|X Yy eZ, x-y —uernoe}, Z\R1={0, 1}
b) Ra={(X,y)| X,y €Z, Xx-y — nenutcst Ha N, neN}, Z\R4+={0, 1, ..., n-1}

32. JloxasaTb, 4TO OTHOIICHHE M Ha MHOKeCTBe R? SIBIISICTCS OTHOIICHHEM SKBUBAICHTHOCTH Ha
MHOKecTBe R2. OnpenenuTth KJIacChl SKBUBAIIECHTHOCTH.

M = {((x1,X2),(Y1,Y2)) | (X1,X2),(Y1,y2) € R?, Xi*+ X2%= yi?+ y2?}.

33. BersicHuTe, Kakue M3 CIEIYIONIUX NMEPEUnCIeHHbIX OTHOIICHUH Ha MHOXecTBe {0, 1, ..., 9}
SIBJISTFOTCSI OTHOIIICHUSIMU 3KBUBAJICHTHOCTH. HaliiuTe Ki1acChl SKBHBAJICHTHOCTH.

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

34. Onpenenure, Kakue W3 CICAYIOIMUX OTHOIICHUH Ha 7? SBISIOTCS OTHOLICHUAMH
SKBUBaAJIECHTHOCTHU. Halinure Kitacchl DKBUBAJICHTHOCTHU.

a) (x1,y1) R (X2, y2) <> X1 = X2
b) (x1, y1) R (X2, y2) <> X1 < Xemnu X1 = X2, Y1 < Y2

35. Kakne w3 OTHOHIGHI/II\/II, MNPpEACTABJICHHBIX AWarpaMMaMi, ABJIAIOTCA  OTHOLICHHAMU
SKBHUBAJICHTHOCTH ?

Q) QL)

&, &

g .

36. Onpeenure, KaKMMH CBOWMCTBaMH OOJIAAlOT CIICAYIONIME OTHOIICHHWS Ha MHOXKECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaiiTu TpaH3utuBHOE 3amMbIKaHue R+.
a) aRb < |a-b|<2a
b) aRb < a>>3b

37. Eciii OTHOIIEHHE SIBIIAETCS OTHOILIEHHWEM OSKBHMBAJIEHTHOCTH, TO HAalTH HMHIEKC pa3OHeHus
MHOXKeCTBa Z2
a) (X1,y1)R(X2,y2) < K0Iu4eCcTBO Pa3IUYHBIX (P X1 pABHO KOJIUYECCTBY PA3IUIHBIX ITUD
X2
b) (X1,y1)R(X2,y2) <> makcuMaibHas Iudpa X1 paBHa MAKCHMAJIBHOM udpe X2

38. Ha muoxectBe N\{1} BBegeno orHomenue S = {(m, n) | m genutcs Ha n}. Jlokazare, uto S-
OTHOIIIEHHE YaCTUIHOTO, HO HE TMHEWHOTO TOPS/IKA.

39. Ha muoxectse M = {J, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBemeHo orHomeHnue R crpororo
BKJTFOUCHHS:
R={(X,Y)| X, Y e M, XcY).
[Tokazats, uTo R - OTHOIIEHNE YaCTHYHOTO, HO HE JIMHEHHOTO TOPS/IKa.



40. OnpenenuTh KaKMMHU CBOMCTBaMHU 00Janatot otoopaxenus f, g: R—R. Haiitu nux xommo3uiuu
fo g, g o fuonpenenurs MX CBOMCTBA.

) ) [2+x. x20; ) x°, x2>2
a X)=+ glx)=-
' 12-x. x<0; © (2x, x<2
(X, x= Y, x=1
6) f(x)=- g(x)=4
X, x<0; 2—x. x<1.

.1 L

41. Haiitu yucio MapmpyToB u3 ImyHkTa M B myHKT N uepe3 nmyHKT L, ecnu u3 M B L Beayt 6
nopor, auz L B N - 3 noporu.

42. HaifTu KOJMYECTBO BCEX UIECTM3HAUHBIX 4ucel. HalTu KoOJIMYecTBO BCEX YETHBIX
HIeCTU3HAYHBIX yucen. HaillTu koinyecTBO BCexX MIeCTU3HAYHBIX uKcell, mpeBocxoasmmx S00.

43. B Oubnuorexke 5 pa3nWYHBIX YYEOHHKOB IO TE€OMETPUH, 6 pa3IMyHBIX YYEOHHKOB IIO
TpUroHoMeTpun u 4 - no airedpe. CKOJBKO MOJHBIX KOMIUIEKTOB Y4YEOHMKOB MOKHO
COCTaBUTH?

44. B ¢yTOOMBPHOM TypHHUpPE Y4YacTBYIOT 15 xomanz. PaspirpbIBaroTcs 30510TBIE, cepeOpsHbIC U
Opon3oBbie Meanu. CKOIBKUMH CIIOCOOaMU MOTYT OBITh pacrpeiesieHbl Meaaan?

45, I'pyninie u3 AecsITH COTPYAHUKOB BbIAENEHO TPH MyTeBKH. CKOJBKO CYLIECTBYET CIOCOOOB
pacnpeneneHus MyTeBOK, ECIIN:
a) BCE MyTEeBKU PA3IMYHbL; 0) BCE MYTEBKH OJMHAKOBBI?

46. U3 rpynmsl, cocrosimeid u3 20 yeioBek, Hy>KHO BbIOpaTh MpejcenaTelis npodroma, cekperaps
u ka3zHayesa. CKOJIBKUMHU CIOCO0aMU MOYKHO 3TO CIEATh?

47. CkonbKuMU criocobamu 12 KHUT MOKHO PacCTaBUTh Ha OJTHOM KHIKHOU moike? CKOIbKHUMH
criocobamu 10 KHUT MOYKHO pacCTaBUTh Ha OJHOW KHUKHOM ITOJIKE TaK, YTOOBI MEX Ty KHUT O
A u B Haxoguinocs 2 KHUTH?

48. CKOIBKUMH CTIOCOOAMHU Ha MSATh Pa3IMYHBIX KOHBEPTOB MOXKHO HAKJIEUTh IO OJAHOM Mapke,
€CJIM Ha Mo4Te umeercs 16 pa3nuyHbIX BUJOB MapoK?

49. Ha kpyroBo# kapycemu 10 mect. CKOTBKIMH pa3IHYHBIMU CIIOCOOaMU MOKHO paccaauTh 10
nerei Tak, 4ToObl Mama cuneina 3a Baneii?

50. CxonbkuMH CITIOCOOaMH MOXKHO pa3/IeIUTh KOOIy U3 36 KapT MOmoiaM Tak, 9YTOObI B KaXKI0M
navyke ObLIO 1O J1Ba Ty3a U JABa KOPOJis?

51. CKOJIbKO MaTuHIAPOMOB (CJIOB, YMTAIOIIUXCS OJMHAKOBO CJIEBA HAMPABO U CIIpaBa HAJIEBO)
JUITMHBI N MOKHO COCTaBUTb, €CIU B ajdaBure k Oyks?

52. KakuM 49mcioM crmocoOOB MOXKHO Ha OOBIYHOM IIaXxMaTHOW JOCKE pa3MEeCcTUTh Oenyr u
YEPHYIO JIAJIbU TaK, 9TOOBI OHU HE aTaKOBAJIM JPYT JIpyra?

53. Umeercss n1  pa3HBIX KHAT OJHOTO aBTOpa, N2 — BTOPOTO W N3 — TPETHETO.
Kakum ynciaoM cnoco60B MOKHO BBIOpATh
a) JIBe KHUTH OJIHOTO aBTOPA;



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

b) Tpu xHUTH OmHOTO aBTOPA,
C) OJHY KHHTY IIEPBOTO aBTOPA, JIBE — BTOPOT'O U TPH — TPETHEro?

Kakum yrciom crioco6oB u3 10 4enoBek MOKHO BBIOpATh TPH KOMUCCHH, €CITH B TIEPBOU U BO
BTOPOW KOMHUCCHSX JJOJIKHO OBITH 110 3 YEJIOBEKA, & B TPEThEH - 5 4eTTOBEK, M HU OJIMH U3 YJICHOB
MEepBOIl KOMUCCUU HE JOJIKEH BXOJIUTh BO BTOPYIO U TPETHIO?

Kakum unciom cnocoO0oB MOKHO pactoiOkKHUTh N HyJed U k eTuHHIl B TOCIe10BaTEIbHOCTD
TaK, YTOObI HUKAKUE JIBE €IMHUIIBI HE CTOSIIM PsiioM?

Tpoe pebsT B caxy cobpaiu 25 516510K. CKOTBKUMH CIIOCOOAMH OHH MOTYT MX Pa3JeIUuTh MEXTY
coboi?

CKOJIBKO CJIOB JUIMHBI 25 B aHTJIHICKOM andaBute(Bcero 26 OyKB) MOXKHO COCTaBUTb, €CIIH 3
OyKBBI TOBTOPSIIOTCSA 110 2 pa3a, 2 OyKBBI MOBTOPSIIOTCS 4 pa3a, a OCTaJIbHBIE OYKBBI pa3IMYHEIE.

B Baron cenu 19 naccaxupon. CKOIBKUME CIOCO0OaMH OHU MOTYT BIATH Ha 10 ocTaHOBKaX,
€CITM Ha Ka)K/I0M OCTAHOBKE JJOJDKCH BBIUTH XOTSI OBl OIMH MacCaXup?

CkonbkuMH crioco6aMu 15 pa3inudHbIX MOHET MOXKHO Pa3JIoKUTh 110 ABYM (TpeM) KapMaHam?

CKOJIBKMMH CITI0CO0aMHU 7 pa3jMdHBIX MOHET MOKHO Pa3jIOXHTh 0 ABYyM (Tpem) KapMaHam
TakK, YTOOBI HA OJIMH HE OKA3aJICS ITyCThIM?

CKOJIBKHUMH CITIOCO0aMH MOXXHO pa3ieianTh 10 pa3iudHbIX MOJAPKOB CPEAM IATH JSTCH Tak,
YTOOBI y KaXKJIOTO OBLT XOTs OBl OJTUH TOJAPOK?

Ckonmpkumu criocobamu 15 pa3HbIX KOH(GET MOXKHO pa3feiuTh CPEAH TPEX MaIbYHKOB TaK,
YTOOBI y KXKA0T0 ObLIa XOTsI OBl 071HA KOH(peTa?

Ckonpko HatypanbHbiX uncen oT 20 7o 1000 nenutcs poBHO Ha oaHO U3 yucen 7, 11 wnm 137

CxosbKkuMH crioco0amu 28 KOHBEPTOB MOKHO TIPOU3BOJIBHO PA3JI0KUTH IO 6 SIIUKaM, €CIIH:
a) BCe KOHBEPTHI pa3HbIC U BCE SAIIMKH OJIMHAKOBBIE
b) Bce KOHBepTHI pa3Hbie U BCE SAIIUKHA PA3HBIC
C) Bce KOHBEPTHI OJJMHAKOBBIC U BCE SIIMKH Pa3HbIE

Jlecatb cTylneHTOB M3 3 Pa3IUYHBIX WHCTUTYTOB pemwin choTtorpadupoBaTbcs BMeECTE.
dotorpad pacronoXui uX B OJIUH PSII, TPUYEM CTYICHTHI KaKJOTO HHCTHTYTA CTOSUTH BMECTE.
CKOJIBKMMH €ITI0COOaMU MOKHO HOJYYHMTh TaKyl0 KOMIIO3MIUIO, €CIH U3 JBYX MHCTHUTYTOB
OBLTO 110 4 CTYJIeHTA, a U3 TPETHErO - 2 CTyIeHTa?

CkoybKO OMHApHBIX OTHOIIEHHH MOXKHO 3a/1aTh Ha MHOXXECTBE M3 N 31eMeHTOB? CKOJIBKO
Cpe/v HUX:

a) pedekcuBHBIX?

b) cummerpuuHbIX?

C) aHTUCHMMETPHYHBIX?

CKOJBKO MaTpHIl ¢ N CTOIOIAMH U M TMOMAPHO Pa3TUYHBIMU CTPOKAMH MOXKHO COCTAaBUTH W3
ynemedToB O u 1?

CKOJIBKO UMEETCs TIEPECTAHOBOK U3 DJIEMEHTOB 1, 2,...,N, B KOTOPBIX



69.

70.

71.

72,

73.

74.

75.

76.
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78.

79.

a) 1 crowur panbiie 2?

b) 1 u 2 e crosr psmom?

C) Mexay 1 u 2 pacrmoyiokeHsl Kk Apyrux 31eMeHTOB?
d) 1 crout He Ha EpBOM MecCTe, 2 — HE Ha BTOPOM?

CKONBKO  OTHOLIEHWM JIMHEHHOrO TOpsAKa MOMKHO OINPEAEIUTb Ha  MHOMXKECTBE
H3 N DJIEMEHTOB?

CKOJIBKO UMEETCS TIATH3HAYHBIX JICCATUYHBIX YHCEIT, Y KOTOPBIX
a) 1mbpsl UIYT CIICBA HAMMPABO B BO3PACTAOIIEM MTOPSIIIKE;
b) poBHO Tpu 1HPEI YETHBIE;
C) He MeHee JBYX YETHBIX Hudp?

Onpenenure YUCIIO LEbIX NOJ0KUTENbHBIX (LEIbIX HEOTPULIATENIBHBIX) PEIIEHUN YpaBHEHUS
X1 +X2 +...+ Xk =N.

Nmeetcs 28 kuur aBTropa A, 18 kuur aBropa b, 25 kuur aBropa C, 9 xuur aBtopa JI. Ckosibko
BapHUaHTOB BHIOPATH:

a) 2 KHUTHU OJHOTO aBTOpa

b) 5 xHHT IBYX aBTOpPOB

Nmeercs 20 xuur aBTopa A, 15 kaur aBTopa b, 15 xuur aBropa C, 18 kuur aBtopa /1. Cxosibko
BapHaHTOB BbIOpATh:

a) TpH KHHUTH OJIHOTO aBTOpa

b) 1nsaTh KHHT IBYX aBTOPOB

Paznoxurs no gpopmysne ounoma HproToHa miin 0000111eHHOMY OMHOMUHAJIBHOMY ITpaBHILY:

a) (1-x?° b) (-t

ITycte konoma cocrout u3 100 npoHymepoBaHHbIX KapT unuciamu 1, 2, ... 100. Ckoapkumu
CIOCO0aMU MOXKHO PACIOIOKUTh KapThl B KOJIOJE TaK, yToObl HU st oguoro K (1 < k < 100)
kapra ¢ HomepoM K He 3annmana k-e mecro?

Hano mHOXecTBO U M3 N 2JIeMEHTOB M B HEM MoaMHoxecTBa A u3 k snementoB u B u3 |
35IeMeHTOB, npudeM | A U B |= m. Haiiti umcio moamuoxectB X < U, yIOBIETBOPSIOIINX
YCIIOBHIO:

a) AcX,BcX;

b) XcAAB

Yemy pase kodddurment npu X* y8 B paznoxenun (1+ X+ y)20?
yp P y'BD y

Cpenu cOTpyIHUKOB (PUPMBI CEMHA/ALATh YEJIOBEK 3HAIOT AHTJIMMCKUNA S3bIK, JEeCATh —

HEMEIIKUH, cemepo — Pppaniry3ckuid. Tpu yemoBeka 3HAIOT aHTIIMACKUHN U (PpaHITy3CKHii, 1Ba —

HEMEUKUH U (QpaHIly3CKHUi, YeTBEPO — aHIIIMHCKUI U HEMEIKHUI.

a) CKoJbKO YejoBeK paboTraeT B (pupMe, €ClU KaKAbI 3HAET XOTSA ObI OJMH SI3BIK, a JBa
4eJI0BEKA 3HAIOT BCE TPHU sA3bIKA?

b) CkonbkO COTPYTHHMKOB, HE 3HAIONIMX HH OJHOTO MHOCTPAHHOTO S3bIKA, €CIH B (UpPME
paboTaeT TpUALATH YEJIOBEK U HUKTO U3 HUX HE 3HAET BCEX TPeX SA3bIKOB?

Hano wmHoxkectBo U w3 n  osmemenroB. Kakum  4mciaoM  CIOCOOOB B HEM
MOXKHO BBIOpaTh Tpu moaMHOXkecTBa A, B, C Tak, 4YTOOBI BBINOJHINCH 3aJaHHBIC
YCJOBHUSL:
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88.

89.

90.

a) n=7,|(A\B)UC]=6,|C\ (AN B)=2;
b) n=6, |AUBI=5, |A\ (B N C)=L;

PaccmatpuBarorcs cioBa B andasure {ai, az,..., aq}. Uepes Ni 0003HaYAETCS YNUCIIO BXOKACHHUN
OyKBBI @i B CJIOBO. TpedyeTcsi MoICYUTaTh YUCIO CJIOB JUTHHBI N, YAOBIETBOPSIONIUX JAHHBIM
YCIIOBUSIM:

a) =5, n =8, nitnz+ns=2;

b) =5, n =7, n1+nz2+ns =2, ns>3.

[TocTpouTh TabNMUHOE TIpeIcTaBlIeHUe (PYHKITUI
) (xANy->2)v((xly)—x|z) b) (kA = X2) B (x=y) !l (y®xV2)

Onpenenuth TOXIECTBEHHBI Ju (QopMmyisl A u B myrem cpaBHeHuS uX TaOIMYHBIX
IIPEACTaBICHUI

a) A=x@®yANzAy->xAzA(xly), B=xAy~- (v!2))VzAzAz

[IpumeHsist paBHOCHIIBHBIC MPE0Opa30BaHus, IPUBECTH K OoJiee pocToi hopme
a) (Ay-2)v(xly) b) y®xVv2Ay - x|z

ITo f(x1, X2)=(1011) u g(X1, X2)=(0111) mocTpouts pyukuuto h
a) h(xy, x2)= f(x1, g(X1, X2)) b) h(xa, X2, X3)= g(x1, X3)®f(X3, g(X2, X1))

[lepeuncnuTh BCe CyIIECTBEHHbIE M (DUKTHBHBIC TEPEMEHHBIC Yy CIEAYIOUIMX (QyHKIUH,
3alaHHBIX BEKTOPHO:

a) 10101010 c) 0101111101011111
b) 10011001

[IpumeHsst paBHOCHIIBbHBIC MPE0Opa30oBaHus, IOKA3aTh, YTO X1 — ((UKTHUBHAS IEpEMEHHAS
a) (X=X A (X2~LX2)
b) (Xi=x2) v (X | X2)

Beisichute npu kakux N(N>2) dynaxmums f(X1, X2, ..., Xn) 3aBUCHT CYHIECTBEHHO OT BCEX CBOMX
HePEeMEHHBIX

a) (Xpveorrv Xn) = ((XvXo) A (XovXa) AtesA (XpovXn) A (XpvXy) )

b) (XiAXa v XoAXs Vo' Vv XpoiAXn V XnAXD) = (XiAX2 @ XoaXs @ @ XpiAXn @ XnpAXi)

Hcnonp3ys MPUHIMI JABOMCTBEHHOCTH, MOCTPOUTH M YIPOCTHTH (POPMYITY, PEaU3yIOLIYI0
(GYHKIHIO, TBONCTBEHHYIO K (DYHKITUH:

a) (XvXovXs) A (Xe®Xs) v (XiAXoaXs)  b) (ipvxy v (XA X3D1)) 4 Xa)

[onyuuts CKH® u CJH® dynkium:
a) X1A X5 V X3AX3 V(X1 —> X2AX3) C) (x1vx; vx3) A (X1AX2vX3)
b) 0011110100100011 d) (X1 > X2) @ (X1| X2AX3)

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

Pa3noxuts o nepeMeHHON Y U MOTYy4UTh (OPMYITy, HE COIEPIKAILYI0 KOHCTAHT

a) Xxoy)Az > & 5y) by (x=2) ly) > G ®y) —» & >y



91. Kakue u3 cieayromux GyHKIHI caMOIBOWCTBEHHBIC?

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

92. Toctpouts monuHoOM JKerankuHa 11t PyHKITUH:
a) (10001110) c) (x=yAN2)®(x=u))V(y = xAu)
b) (01100110)

93. BeisicHuts npu Kakux N(N>2) dynknus f(X1, X2, ..., Xn) cOXpaHseT KOHCTAHTHI:
a) X1®x2®D...® Xn
b) (@?;11 X; AN Xjy1) D XnA X1

® x-x;:
c) lsi<jzn

94. 3ameHuTh TpOUYEpKH B BekTOope cuMBOJIaMu 0 wim 1 Tak. YTOOBI TMONyYWJICS BEKTOP
CaMOJBOMCTBEHHOMN (hyHKIIUHU:
a) (01-0-0--11-0-1--)
b) (--01--11--01--10)

95. Kakwue u3 caeayromux GyHKIIMH MOHOTOHHBIE?
a) (01101001)
b) (00110110)
¢) (0001001001100111)

96. 3ameHuTh TpoOuUEpKH B BekTOope cuMBOiIaMu O wim 1 Tak. YTOOBI TMOJyYMJICS BEKTOP
MOHOTOHHOH (pyHKIIHU:

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

97. 3ameHUTH pOUEPKU B BekTope ciuMBosiamu O w1 Tak. 4ToObl mosryuuiicsi Bektop ¢pyHkuuu f
e MNS
a) (---1) b) (-00--1--1)

98. BeisicHuTh npu Kakux N(N>2) dyukiwms f(X1, X2, ..., Xn) MOHOTOHHAS:
a) X1®x2D...@ Xn

99. Kakue u3 cneayommx QyHKIUH TUHEHHBIE?
a) (1001) c) (10100110)
b) (01101001) d) (1110100110010111)

100. 3ameHuTH MpoUEpKH B BeKTOpe crMBodiaMu 0 w1 Tak. YTOOBI MOy IHIICS BEKTOP TUHEHHON
byHKIHIM:

a) (10-1) b) (-0-1--00)
101. Haiitu yncio Gynkimii f(X1, X2, ..., Xn) (n>0), npuHAIICIKAIIUX MHOKECTBY
a) TonT1 h) M\T:
b) TonS ) LnM
c) TinL ) TonTinLAM
d) TonTinS K) (Tou T1)\L
e) TonTinL ) (To\L) U ((LUM)\ T)

f) TomTinSNL
g) M\ To



102. Haifti QpyHKIIHIO IPHUHAIICIKAILYIO MHOKECTBY
a) (TinL)\(Touw S) b) L\(M\Ty)
c) ((Ton T1) U S)(L\M)

103. BrlsicHUTh TIOJHA JIM cHUCcTeMa (QYHKIWH, 3aJJaHHBIX BEKTOpaMH CBOMX 3HaueHHWid. M ecim
II0JIHA BBIPA3UTh V, A, —
a) {(0110), (1100 0011), 10010110},
b) {(1001), (11101000 )} ;

104. Tlonna mu cuctema {f, g}, ecau
a) TeS\M, ggLu S, (f—g)=1
b) feToulL, geS, (f-g) =1

105. Haiitu MaTpHIly CMEKHOCTH, MHIUACHTHOCTH U CITUCKUA CMEXHOCTH JIJ1s TpadoB:

a) b)

Ty

2
s
.-’f 1
AN

106. Bepmnna crenenn 0 Ha3bBaeTcs wu30JMpoBaHHOW. Ompexaenure uuciao rpadoB ¢ N
BEPIIMHAMU, B KOTOPBIX
a) maHHbIe K BEpIIMH SBJISIOTCS W30JMPOBAHHBIMU:

107. I'padsr pa3dbuth Ha KJ1acchl H30MOPQHBIX TpadoB.

1 XONXO
ZS}M@OOVI
ANARAL—=

18




108. I'padwr pa3dbuth Ha Ki1acchl H30MOPQHBIX TpadoB.

X

6 7 8 9 10

109. IlepeuncnuTh Bce MOMAPHO HEN30MOP(HBIE rpadb:
a) CBsI3aHHBIC HEOPUCHTUPOBAHHBIC C 4 BEepIIMHAMU
b) nmepeBbs ¢ YKMCIIOM BEpIIMH, HE MPEBHIIAIOIIUM 6

110. HaiiTit 9uCIIO KOMIIOHEHT CBSI3HOCTH M CHJIBHON CBSI3HOCTH IpadoB.

a) b)
-

/ .1 ll
2+\_/ 3

5 IV 4
c) d)

(001 000000

00010000

M 00000O0O0O0O

. 10001100

< . 100000000
010000710

000O0O0O0O01

00 00O0O0T10

111. HaiiTi MaTpuIly JOCTHKUMOCTH, OCTOB MUHUMAIILHOTO Beca, (yHIaMEHTAIbHBIC MaTPHUIIBI
IIMKJIOB U pa3pe30B.

a) b)
X X
1/ N\ I ’ ’
es 24 1 4
4 eg 3
e7 €y . -
ey 3 5 3 1 2 X4
4 2
2 [y

112. HaiiTi kpaTuaillinii MapIIpyT M3 BEPIIMHBI X1 B BEPLINHY X5

a)



2 3 X3 X5 2 X7
1 -
h]
X
2 4 2

X1 X5 5 Xg

113. Kakue u3 rpadoB riaHapHsl?

= 4§ @ =
= g

114. Haiita xpomMaTHdeckoe 9ucio rpada.

a) b) c)

5

0

— -
Y ~ - /-/
I

< f

N ~_/

115. Onpenenutp yucio rpadoB ¢ n BeplIMHAMHU, B KOTOPBIX JOMYCKalOTCA pedpa Cielyronmx
THUIIOB:
a) HEOPHUCHTHPOBAHHBIC U METIIH;

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

117. Haiitu tpad c mIeCThIO BEpIIMHAMH, KOTOPBIM MMEET TaMUIBTOHOB IIMKI, HO HE HMMEET
SUJIEpOBa LMKJIA.

118. KakoBo HauboutbIee 9nuciao pedep B IBYA0IBHOM Tpade ¢ N BepIInHaMu?

119. HaiiTi 9uCIIO KOPHEBBIX JEPEBBHEB ¢ MHOKECTBOM BepmuH (I.....w)



120. ITepeuncnute Bce rpadbl C yKa3aHHBIMUA CBOMCTBAMH M 3HAYCHHUSIMU MTapaMeTpoB (B CKOOKax
yKa3aHO YMCJI0 UCKOMBIX IpadoB):
a) 6 BepmuH. 5 pebep;
b) opuenTHpOBaHHBIC, O3 mMeTeNb. 4 BEpUIMHEL 3 pedpa.

121. Ilycte B= {b1 ,b2, b3, ba, bs} - andasur s3pika cooOumeHui, AN KOTOPOrO 33aqaH KOA
V=<10,12,012,101,2100> B andaBure A={0, 1, 2}. BoIsICHUTB, SIBISETCS JIU CIOBO O KOJIOM
HEKOTOPOTO COOOIIEHHS. B cilydae MmoI0KUTEIIEHOTO OTBETA, BRISICHATD SIBJISIETCS JIU OL KOJIOM
POBHO OJTHOTO COOOIIEHUSI.

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

122. BeisicHuTh, 0071a1a€T 11 KO, V CBOKMCTBOM npeduKca:
a) V=40, 10, 11, 1110}, b) V=1{0,10,...,10" ... }.

123. BriOpaTh MaKCHMaJIBHOE 110 YUCITy 3JIEMEHTOB ITOJIMHOXKECTBO B MHOXecTBa A ¢ yCIIOBHEM,
YTO JIBOMYHBIC pAa3JIOKEHUS HaMMEHbIIEH JUIMHBI 4uced u3 B mpencrtaBinsioT coOoi
npeQUKCHBIA KOJ:

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

124. W3BectHo, uTOo mna andasuta A={a, b, c, d, e, f} ucnonszyercsa cypdukcusiii kogq K={00,
001, 1011, 11101, 0010, O111}. ITpu nepegaun cOOOIIECHUST UCTIOIB30BANICS KOJIT XEMMUHTA,
UCTIPABIISIOIIU I OJIHYy OILITUOKY. [Tonyueno KOJIOBOE cooOIIeHne
01010110101101100000111101001100111001. HalinuTe HcX0IHOE COOOIICHHE.

125. Tloctpouts cxeMy U3 (PyHKIIMOHAIBHBIX DJIEMEHTOB B 0asuce B={A, v, —}, peanu3ymoomryio
KOHEYHBIN aBTOMAT peaau3yomui GyHKiuo n-2m+1.

126. IMocTpouth quarpammy Mypa JijIsi KOHEYHOTO aBTOMaTa peanusytomero GyHkiuo 3n-3m-5.

127. Onumute JIKA, KoTOpBIe JOMYCKAIOT CASAYIOIIME SI3bIKK HaJ andasurom {0, 1}:
a) MHOXECTBO BCEX IIEMOYEK, OKaHuuBarouuxcs Ha 00;
b) MHOXECTBO Bcex IEMOUeK, COASPKAIIUX TPU HYJIS TTOAPSII;

128. Omumure JIKA, nomyckaromiye Takue si3bIky Haj andasurom {0, 1}:
a) MHOKECTBO BCEX IICTIOYEK, B KOTOPBIX BCSKAs MOAEIOYKA U3 MATH TOCIEI0BATEIbHBIX
CHUMBOJIOB COJICPXHT XOTs ObI 1Ba 0;
b) MHOXecTBO BCeX IemoUeK, Y KOTOPhIX Ha JECITOM MO3UIMK CIpaBa CTOMT 1.

129. Onummmre JIKA, KoTOpbIe TOMYCKAIOT CIEAYIONUE SI3bIKU Hal andasutoM {0, 1}:
a) MHOXECTBO BCEX IEMOYEK, HAUMHAIOIIUXCS C 1, M €CITH pacCMaTpUBaTh UX KaK JBOHYHOE
IIpEJICTaBJICHHE LIEI0r0 YKCIIa, TO 3TO Yncio KpaTHo 5. Hampumep, nenouxu 101, 1010 u
1111 npunagiexat 3TomMy s3bIKY, a ienodku 0, 100 u 111 — nHer;
b) L={w| w ne comepxur noaemnouxu 0000 u 011}.



130. IIpeobpazyiite cnenyrommiit HKA B sxBuBanienTHpiit JIKA u onumute HeOpMaIbHO SI3BIK,
KOTOPBIN OH JIOITyCKaeT.

a)
0 1
—p v, q} )
q {r} {r}
’ {5} %]
*g {5} {s}

131. Haiinure HelneTepMHUHHPOBAHHBIE KOHEYHBIC aBTOMATHI, KOTOPHIC JOIMYCKAIOT CIICAYIOIINE
s3pIkH. [locTapaliTech MaKCHMaIbHO HCIOJIB30BaTh BO3MOKHOCTH HEIETEPMUHHU3MA:
a) MHOXeCTBO 1enovek Hax andasurom {0, 1, ..., 9}, mocaenuss nudpa KOTOPhIX
BCTpEYaeTcs elle Ie-TO B HUX;

132. IMoctpoiite  HKA, pacrno3Harone MHOXKECTBA IIETIOYEK, COJACp)Kalllie B KauyecTBE
MOJLIETIOYEK CIAEAYIOIIHE:
a) abc, abd u aacd. BxoausiM andaBurom cunrtaTh {a, b, ¢, d}.

133. TToctpouTts &- HKA momyckarommii 1361k
a) L={w|w coumepxur aBe noauenouku u3 muoxkecrsa {010, 0001, 1111}}

134. Ins cnenyromero e-HKA
— HaWJIuTe €-3aMbIKAaHHE KaXKJIOTO U3 COCTOSHUI;
—  BBINHIIUTE BCE METIOYKH, [UTHHA KOTOPBIX HEe OoJiee 3, AOMyCTUMBIE TaHHBIM aBTOMAaTOM;
— 1npeoOpazyite naHHblid aBromar B JIKA.

a)
£ a b c
-p | 9 {r} {q} {r}
q || v} {q} {r} %)
o g} {r} %) {r}

135. Toctpoiite e-HKA, KoTOpBIE AOMYCKAIOT CASAYIOMIKME A3BIKH. JIJIS yIPOIIEHUS TOCTPOCHHIA
UCIIOJIB3YHTE, 10 BOBMOXKHOCTH, E€-TIEPEXO/IBI:
a) MHOXECTBO BCEX IEMOYEK, COCTOSIIMX U3 HYJISI WIIK HECKOJIBKHX CHMBOJIOB &, TIOCIIe
KOTOPBIX CTOUT HYJIb WJIM HECKOJILKO CUMBOJIOB b, 1 BCIie/] 32 HUMU HYJIb WJIM HECKOJIBKO
CHUMBOJIOB C.

136. HanummTe perynisipHbIe BRIPAXKCHUS IS CIEAYIOIINX S3bIKOB!
a) MHOKECTBO IIeroueK ¢ andaBUTOM {a, b, ¢}, coepKaIiX XOTs Obl OJJHH CUMBOJI a U
XOTs OBbI OJJMH CUMBOJ b;
b) MHOXeCTBO 1emoueK U3 HyJIeH U eIUHMII, B KOTOPBIX JIECATHIN OT MPABOTO Kpast CHMBOJI
paBeH 1,
C) MHOKECTBO IICTIOYEK U3 HYJICH U eIMHHUII, COJCPKANUX HEe 00JIee OTHOM MaphI
MIOCJIeIOBATEbHBIX SIUHUIIL.



137. Hanmmure perymspHbie BRIPAXKCHUS IS CIASAYIOIMIHNX S3bIKOB:

d) MHOXKECTBO BCEX LIETIOUEK M3 HYJICH U €JMHUII, B KOTOPBIX KaXK/as apa CMEKHBIX HyJIeH
HaXOAUTCA MepeN Mapoi CMEKHBIX €UHMII;

138. HanumuTe perynsipHble BHIPAXKESHUS IS CIEAYIOMINX SA3BIKOB!
a) MHOKECTBO BCEX IICMOYEK U3 HYJICH U €IUHHUII, B KOTOPBIX HET mozmernoukn 101,

139. OnumuTe 0OBIYHBIMU CIIOBAMH SI3bIKU CIEAYIOIIUX PETYIISPHBIX BBIPAKEHUI:
a) (1+¢)(00*1)*0*.

140. Ina JIKA npeacTaBiieHHOTO CIIEAYIONIEH Ta0IHIIeH Tepexo10B
—  BBINHUIINTE BCE peryispHeie Bripaxenns Rij®;

—  BBRINMIIMTE Bce peryispHele Brpaxkenns RijM. [Toctapaiitech MAKCHMaTbHO YIIPOCTHTE
9TH BBIPAKEHUS;

BBINTHUIITATE BCE PEryisApHbie BeIpaxkenus Rij®. TlocTapaiitech MAKCHMANTBHO YIPOCTUTE
9TH BBIPAXKECHUS;

HaIMUIIWUTE PETYJIAPHOC BEIPAXKCHUC JJIA A3bIKA 3aJAHHOI'O aBTOMATa.

a)
0 1
—q1 q> q1
q2 q3 q1
*q3 qs3 q2

141. Ilpeobpazyiite cneayromuii JKA B peryinspHoe BbIpaX€HHE, HCIHOJb3Ysl TEXHUKY
MCKITIOYEHUS COCTOSIHUM U3 pa3zena

a)
0 1
— #p s )2
q p S
! 7 q
s q !

142. TlocTpouTh pETyNISIPHOE BBIPAKESHUE /IS IIETIOUEK JOMYCKaeMbIX aBTOMAaTOM

a)

0 1
A|B |A
*B | E D
*C|D |E
>D|C |A
EIA |C

b)




—>0o| g1 g1, g4
Ju g1 02, 03 04

g2 J2, g3
gz | O gs
Q4 Qo, Q4
02

143. TIpeobpas3yiite crieayronme peryisipasie BeipakeHus B HKA ¢ e-mepexomamu;
a) 01*;
b) (0+10)*1*.

144. Jlokaxxute WM ONPOBEPTHUTE KaXI0€ W3 CIEAYIOIIUX YTBEPKACHUHU IJIS PEryJsIpHBIX
BBIPAKCHUI:

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

145. JlokaxuTe HEeperyIsIpHOCTh CISAYIOIINX SA3bIKOB
a) {0"10"|n=>1};
b) {0" | n — crenenp uncna 2};
c) L={0%1°2 a=b+c}.

146. OmpenenuTh Kakue W3 NPEIJIOKEHHBIX S3BIKOB HE SBISIOTCS peryisipHbiM. OTBer
000CHOBATb.

a) Li={w|w=a™b"ck, m=k }
b) L2={w|w=a?"(bc)", m>1}
¢) Ls={w|w=(a™b)"ck U (a,bb)"(bc)¥, k>0, m>5 }

147. Tlpencrasiena Tabnuia nepexoaos Hekotoporo JIKA:
— cocTaBbTe TaOMUILy Pa3IMUYMMOCTH IS STOTO aBTOMATa;
— [ocCTpoiTe SKBUBaJIEHTHBIN JIKA ¢ MUHMMaIbHBIM YHCIIOM COCTOSHUM.

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




*F|A |D
*G|A |B

148. Tloctpouts KC-rpaMMaTuKy 17151 CIEIyIOMUX S3bIKOB:
a) muoxkectBo {0"1" | n> 1} Bcex menoyex u3 oAHOTO U O6osiee CMMBOJIOB 0, 32 KOTOPBIMHU
CIIC/IYIOT CUMBOJIBI | B TAKOM K€ KOJIMYECTBE;
b) MHOXECTBO Bcex IeToUeK, y KOTOPhIX cuMBOJIOB 0 BIBOE OOJIbIIIE, 4eM CUMBOJIOB 1.

149. Cnenyromas rpaMmMaTHKa IMTOPOXKIACT SA3BIK PErysipHOro Beipaxkenus 0%1(0 + 1)*.

S — AlB
A—0A|e
B—O0B|IB|¢
3anummre JIEBOE U MPaBOE MOPOXKICHUS CICIYIOIINX [EMOYCK:

a) 00101;

b) 1001;

c) 00011.

150. IMoctpouts KC-rpamMmatuKy 1i1s ciegytomero saspika: 0M133 © 0"1MOK, k<m+n

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

CIITYIOIILYIO (DYHKIIUIO TEPEX0/I0B.
8(q, 0, Zo) = {(q, XZo)}.

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

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

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

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

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

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

[TpuBenuTe Bce KOHPUTYpALUU, JOCTHKUMbIE U3 HadanbHoro MO (q, w, Zo), €Clii BXOJHBIM
CJIOBOM W SIBJISIETCSI:

a) 0L

152. Tloctpotite MII-aBTOMAaTBI, IOIMyCKAIOIINE CIEAYIONUE S3bIKH. MOXXHO HCIOIBh30BaTh
JIOIyCKaHUEe KakK 0 3aKJIIOYUTEIBHOMY COCTOSIHMIO, TaK W II0 IIyCTOMY MarasuHy — 4TO
yao0Hee:

a) {0"1"|n>1};
b) MHOMXeCTBO BCEX IeMmoUeK U3 CHMBOJIOB @ M b, KOTOpbIE HE MMEIOT BHIa WW, T.€. HE

}IBJIS_IIOTCSI MMOBTOPCHUAMU HUKaKOU LIETIOYKMH,
c) {ablck|k=4i+2j, >0, j>0}.



153. [IpeobpazyiiTe rpaMMaTHKy
S—0S1|A
A—1A0|S|¢
B MII-aBTOMAaT, 1OMyCKArOLINKA TOT € A3BIK 10 ITyCTOMY MarasuHy.

154. TIpeo6pasyiire MII-aBromar P = ({p, q}, {0, 1}, {X, Zo}, d, q, Zo) B KC-rpammatuky, rue o
3aJlaHa CIEAYIOIIMM 00pa3oMm.
3(q, 1, Zo) = {(q, XZo)}.
6(q, 1, X) = {(q, XX)}.
6(q, 0, X) = {(p, X)}.
6(q, &, X) = {(q, &)}
o(p, 1, X) = {(p, &)}.
3(p, 0, Zo) = {(q, Zo)}.

155. Ilo 3amannomy MII-aBTomaty mocrpoiite KC-rpammaTuky

156. Huwxe npusenensl KC-sa3p1ku. [TocTpoiite muist kaxkaoro u3z Hux MII-aBToMar, nomyckaromun
ATOT SI3bIK 1O MTycTOMY MarasuHy. [Ipu sxemanun MokHO cHavasia nmoctpoutb KC-rpammaTtuky
JUTSI 9TOTO SI3bIKa, a 3aTeM IpeodpaszoBath ee B MII-aBTomar.

a) {a"b™c?™m|n>0, m>0}.

157. IlpuBenuTe rpaMMaTHKy K HOpMalibHOU popme XoMcKoro

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

158. Tlokaxute, 9TO KaxIblil M3 CIEAYIOIIUX A3bIKOB HE KOHTEKCTHO-CBOOOIHBIN.
a) {ablck|i<j<Kk};
b) {WwRwW | W — miernouka u3 Hyneii U eJUHHUIL}, T.€. MHOJKECTBO IIeTI0YeK, COCTOSIINX 13
IEITOYKH W, 38 KOTOPO# 3alliCaHbl €e 0OpallleHHe M OHa K€ €IIle pa3, HalpuMep
001100001.

159. OHpeI[CJ'II/ITB KaKHE U3 IMPCIIOKCHHBIX SA3BIKOB HE ABJISAFOTCS KC-s3p1k0M. OTBET 000CHOBATE.
a) Li={w|w=a™b"ckd®, m=s, s>2n }
b) La={w | w=(ab)™(bcc)" L (a)b"ckd®, m=2n, s<k+n }
¢) La={w]|w=(a™0)c* U (bb,a™a)"(b%)*, k>0, m>5 }

TunoBble 3a1aHUA 1JIA CAMOCTOSATEIbHOM PadoThI
1. Ilycts P, Q u R - onpenieneHHbIe CleAyOmnuM 00pa3oM BEICKAa3bIBAHUS:
P: 4 ymuparo o1 *Kax1pl.
Q: Moii crakaH mycT.



R: Ceituac Tpu Jaca.
3anumuTe Kaka0e U3 CIeIyIOMUX BbICKa3bIBAaHUM KaK JIOTHYECKOE BRIpAKEHHE, BKIIIOUaroliee P,
QuR.
a) Ceituac Tpu yaca, a s YMUPAIO OT YKaXKJIbL.
b) Ecnu ceiiyac Tpu daca, TO s yMHPAIO OT YKasKIbl.
c) Ecnm s ymuparo ot %axibl, TO MO CTaKaH ITyCT.

2. O06o3HaYMM dYepe3 X CIIOBO «KOLIKay, a yepe3 P(X) mpeamkar «y X €CTh yCb». 3amuILIUTe
Ka)</10€ U3 BbICKa3bIBAaHUI B CUMBOJIHOW (hopMe:
C) He ObIBaCT KOLICK C yCaMHU.

3. Kakue u3 cneayronmx npeyioskeHui sBsitoTest npeaukatamu? Kakue U3 HUX TOKIECTBEHHO

VICTUHHBI, TOXKIECTBEHHO JIOKHBI, BHIIIOJHUMBI?

a) x3+x+1;x eR

b) x2+y?=0; x,yeR

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

d) x<y;xyeR

e) s Besikoro X eR waiinercs yYeR takoit, uto X =y + 1.

f) x2+y%*-2;xyeR

4. I/I306pa3I/ITB Ha KOOp,I[I/IHaTHOﬁ ITIJIOCKOCTHU O6J'IaCTI/I HCTHUHHOCTHU Hpe,[[I/IKaTOB
a) (x<y)v (|x]<l)
b) ((x>2)A(y=D)A((X<-1)v(y<-2))

5. Bbiaenutb cBOOOAHBIC TEPEMEHHBIE CIIEIYIOUIUX MPEIUKATOB.
a) (x<y;xyeR)—>3z(x<z)A(z<Yy);zeR)
b) Vy ((y>0; yeR) — 3z(x = yz; X,z eR))

6. CrnpaBeITUBHI JIU CIACAYIOIINE YTBEPKACHUS?
a) IxP(x,y) = VxPxy)
b) VxVy P(x,y,2) = Vy VX P(x,y,2)
) Ix(P(xy) v Q(x.y)) =3xP(x.y) v IxQ(X.y)
d) Vx(P(x,2) v Q(y,z)) =VxP(x,z) v Q(y,z)
e) Ix(P(x,z) AQ(Y,2)) =3xP(x,2) A Q(Y,2)
f) 3IxVyP(xy,z) > Vy IxP(x,y,z) =1

7. Jlokasatk, 4YTO CYUIECTBYIOT mpenukaTsl Q, P Takue, 4ro:
a) IX (P(X) A Q(x)) = IX P(x) A Ix Q(X)

8. Kaxue u3 hopMyI TOXKIECTBEHHO UCTUHHBI?
a) VX (P(X) = QX)) > (3x P(x) = Ix Q(x))
b) 3Ix (P(X) - QX)) = (VX P(X) = VX Q(X))
¢) IX (P(X) > Q(x)) > (Ix P(X) = Ix Q(X))

9. Tomyuuts n.H.¢h. npeAUKaTHON HOPMYJIBI
a) (IxVyP(x,y)vIxQ(x)) — JyVzR(y, z)
b) (3xVzP(x,z) — VyvzQ(y,z))&3IyIzR(y,z)

10. [IpsiMbIM pacCy)A€HUEM TOKAKUTE UCTHHHOCTD BHICKA3bIBAHUS:
N U M — YEeTHBIEC Ynucjaa => N + M — YHUCJIO0 YETHOE.



11. JlaiiTe 0OpaTHOE TOKA3aTEIHCTBO BHICKA3bIBAHUS:
n? — YETHOEC YHUCJIO => N — YETHOE.

12. MeTo/1oM «OT IPOTUBHOTO» JOKAKUTE, YTO
N+ M— HEYETHOE YKCIIO => OJHO U3 CJIATa€MBbIX SBJISICTCS YETHBIM, a IPYToe —
HEUYETHBIM.

13. MeTo1ioM MaTeMaTH4eCKOW HHAYKIIMHA JOKAKUTE:
a) 1+5+9+...+(4n-3)=n(2n — 1) aus Bcex HATypalIbHBIX YHCEI N

b) 1%+ 22+...+n? 2% n(n + 1)(2n+1) anst Bcex HaTypambHBIX YUces N

¢) Umcmo n3-n menuTcs Ha 3 pH BeeX HATYPATbHBIX 3HAUEHHUAX YHCIA N
d) 1*1!+2*21+...+n*n! =(n+1)!-1 ans Bcex HaTypanbHBIX YUCEN N.

14. TlocnenoBaTeNbHOCT LENBIX YHCET X1, X2, ..., Xn ONpENeNeHa PEeKyppeHTHOH (opMyIIoii:
X1 = 1 U Xkr1=Xk/(Xkt2), mpu k>1. JlokakuTe 1Mo WMHIYKIMH, YTO MMEET MecTo (hopmyra:
Xn=1/(2"-1) ans Bcex N>1.

15. ITocne1oBaTeNbHOCTh LEIBIX YUCEN X1, X2, ..., Xn OINpEJEIeHa PEKYpPpPEeHTHOH (hopMynoil:
X1 = 1, Xo=2 u Xk+1=2Xk -Xk-1, ipu k>1. Haitnure oOuryro dhopmyiy aist Xn U JOKAKUTE €€
UCTUHHOCTh MHYKTUBHBIM METOJIOM.

16. Iycts U={1,2,3,4}, A={1, 3, 4}, B={2, 3}, C={1, 4}. Haiitu:
a) AnB c) AnBNC e) An(BUOC)
b) (B\A)UC d) (AUCO\(ANB) f) ANBNC

17. C nomousto auarpamm Diiniepa — BeHHa BBISICHUTB, KaKUe U3 CIEIYIOIUX AUCTPUOYTUBHBIX
3aKOHOB CIIPAaBEIIUBBI ISl T100bIX MHOXeCTB A.B.C:

a) A\BNnC)=(A\B)n(A\C) d AuUBNnC=(AuB)n(AuUC)
b) AABuUC)=(AAB)U(AAC) e) AuB\C)=(AuB)\(AuC)
c) AABNnC=(AAB)n(AAQC) ) An(B\C)=AnB\ANC
18. U3BecTHO, uTo B = A = C, acA u agB. Kakune u3 cienyronmx yTBepK/JICHUN 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}c AAC h) {a}c BN (C\A)

19. Jloka3aTh TOXIECTBO C HCITOJIb30BAHHEM JIOTUKH TIPETUKATOR

Q) An(AUB)=A h) AA(AAB)=B
b) 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
) An(B\A)=0 m AAB=AAB=ANBUAUB
9) Au(BVA)=AUB N AUANB=AAANB=BAANB

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

p) A\(B\C)=(A\B)UANC=(A\B)U(A\C)
q (AuB)\C=(A\C)u (B\C)

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



s) AABNnC=(A\B)U(A\C)=AnBnCAA
) An(B\C)=AnB\C=AnBnCAANB
u ANBAAABNCAC)=(AnBABNC)A(AAC)

20. BrrsicHuTe, Kakue U3 CJICTYIONNX PAaBEHCTB CIPAaBEIUBHI JTs JIFOOBIX MHOKeCTB A, B, C, D:
a) (AnB)A(CAD)=(AAC)n(BAD)
b) (AUB)A(CUD)=(AAC)U(BAD)
c) (A\B)AC=(AAC)\(BAC)
d) (AABNC)A(BNCA(AAB))=B
e) AAB=(AAC)A(BAC)
f) (AABANC)A(BACAANBAC=A~BAC
9) (AAB\ANB))uU(AACNANC)=A~B~C
h) (AnBAANB)A(CAC)= A
i) AA ANBAC=(A ABAC) A (BACAANBANC)
) AUBNC=(AABNC)AANBANC
K)y An(BAU)N(CAU)=(A\B)~(A\C)
) AnRBACUANC "nB=ANBACAANC NnB
m) AnBNCAA=((AAB)\ANB)uU (A\C)
nNf (ANBNCAANB)A(AAC)=(AnB N C)AC
0) (A\B)\C= (An BNCAA)AA
p) AUBAC=(AnNBAC AANBAC)AANBANC
9 ANCUBAC=ANB~NCABANC
N (AAB)A(CAU)=(AAB)AC
s) (AnCAB)A(BA(ANCACQC))=C
t) (CAB\(CAB)U(AAC)\(CnA)=Cn ANB
u) BAANBAC=(BAANC)A(ANCAANBANC)
V) CAANBNC=((CAB)\(CNB))U(C\A)
w) AUBAC=(A nBACAANBAC)AANBANC

21. U3BectHO, uto AC B < C, A #0,C #J. SIBnsercs Iu MHOXKECTBO MyCThIM?
a) Cn(B\A);
b) Au(B\C)

22. Ynupoctute Boipaxenue, ecaun C=U, D=
a) (AuB) N (CuD);
b) AAM BNCUBNCAND;

23. YnupocrtuTte Beipaxenue, ecin Ac Bu Cc D
a) AnBNCN D
b) AANBNCN D

24. Pemnth YpaBHCHHC, HaWUTH HCO6XOI[I/IMLIC N JOCTATOYHBIC YCJIOBUS, IIPU KOTOPHIX YPABHCHUC
HNMECT PCUICHUC.

1) ANB\X)AANB=(AUB)NnX 14) (AUX)AB=A\B
2) AABn X=X 15)ANBNXAANB =(AUB)\ X
3) (AUBNX)AB=U 16)(AnXUB)AA=U

4) AnXAB=AB 17) BAANX=BUA



5) AABn X=AUB

6) AUX=BUANX

7) BAX\A=BNXAA
8) (AAX)AX=ANB
9) BuX=(X\B)UA
10) (A\X)UB=BAX

11)ANnX AB=B\X

12)BAX=AA(BUX)
13) A\X=BrX\A

18)AnBNnX=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. Pemuth cuctemy ypaBHeHui. HailTu HeoOXolMMble U TOCTaTOYHbIE YCIOBUS, IIPH KOTOPHIX

CUCTCMA UMECCT pemeHHe.
ANnX = C
n{ BNX=C
BNXUANX=A
ANX =B

2){Bnizﬁ

3){MUXM1®UX)=CUX

ANX =B
m% BNnX = C

CNX = AUB
11) {AnXuanzc
BOXUANX=C
UXUB=
D pgnasg
Ux=bBn
13) {AnX=CUX
14) { ANX=B
Rg%{UCCﬂX:AﬂC
1>) {Béi=A
16) {A\X=X\C
U =
17 {BA§=E
18) {AusznX
BNX=CUX

19){Anz(=CuX
CNnX=BAX

26. ITycts M2, M3, Ms 0603Ha4aroT moaAMHOkecTBa yHUBepcyMa N, cOCTOAIIME COOTBETCTBEHHO
H3 BCEX YHCell, KpaTHBIX 2, 3, 5. C moMOIIbI0 omnepaluii HaJl MHOXKECTBAMH BBIPA3UTh depe3

HHMX MHOYKECTBA BCEX YHCEI:
a) B3aUMHO MPOCTHIX ¢ 30

b) nmemstmuxcs Ha 10. HO He AEIAIMXCS Ha 3

27. Ilycte R — oTHOmenue Ha MHOXecTBe {1, 2, 3, 4}, onpenensemoe ycinoBueM: U R v Toraa u
TOJILKO TOT/a, Koraa U + 2V — HedeTHoe 4yncio. [IpeacraBpTe R KakapiM u3 crmocoOoB:

a) KaK MHOXXCCTBO YIIOPAJOYCHHBIX I1ap

b) B rpaduueckoit hopme
C) B BHJEC MaTPHIIbIL.

28. Onpenenute, Kakue W3 CIEAYIONIMX OTHOIICHWH HAa MHOXECTBE JIOAEH pedIeKCUBHBI,

CUMMCTPUYHBI WJIN TPAH3UTHUBHBI:
a) «...CTapme Uik Mjiaauic, YeMm...»

b) «...He BbIIIE, YEM...».



29. Onpenenute, Kakue W3 MPUBEICHHBIX HUKE OTHOIICHUN Ha Z SIBIAIOTCS pe(IeKCUBHBIMH,
CHMMETPHYHBIMH, & KaKHE TPAH3UTHBHBIMHU?
a) «X +y— 4ETHOE YHUCIIO»
b) «xy — HeueTHOE YUCITON

30. Kakumu cBOWCTBaAMH XapaKTEpU3YIOTCs cienyromue oTHomenus Ha A= {1, 2,3, ..., 9}?
a) Ri={(a.b)|a-b—gernoe}
b) R2={{a, b)|a+b—uernoe}
c) R3={(a, b)|a— memurens (a+b),a=1}.

31. Kakumu cBoiicTBamMu 00J1a/Taf0T CIICTYIOIINE OTHONICHHS HA MHOYKECTBE HATYPAITBHBIX YHCEN?
a) Rz2={(m, n) | m geaurcs na m}: d) Re={(m, n)] m<n+ 1}
b) Rs™{(m, n)|m-n genurcs na 2} e) Rr={(m,n)|m<n+2}.
c) Ra™{(m,n)| m-n=2}

32. Onpenenure, KAKUMUA CBOMCTBaMH 00JIAIAOT CIACAYIOIINE OTHOIICHUS HA MHOXKeCcTBe N
a) aRb < B aecrts mudpa, kotopas nosropsiercs B b
b) aRb < kaxnas uudpa B @ umeercsi B b

33. Onpexnenure, KAKUMU CBOMCTBaMHU 00J1a/Iaf0T CIICIYIONINE OTHOIIICHHS Ha MHOXKeCTBe {1, 2, 3,
4, 5}
a) Ri={(a, b)||a-bj=1}
b) R2={(a, b) | 0<a-b<3}
c) Rs={(a, b) | atb - yetHoe yncno}
d) Rs={(a,b)|a>b’}
e) Rs={(a,b)| HO/I(a, b)=1}
[IpencraBbre rpaduyecku otHomeHus:: R1 M Rz, R1 U Ry, R Rz o R4, RaoR2, Rs\ R?

34. Jloka3zaTh, 4TO CJCIYIOIINE OTHOIICHUS SBIISIOTCS SKBHUBAJICHTHOCTSIMH. HaWTh Kitaccel
9KBUBAJICHTHOCTH M WHJEKC pa30ueHMs. YCTaHOBUTHh B3aMMHO OJIHO3HAYHOE COOTBETCTBHE
MeX1y (paKTOp-MHOXKECTBOM U YKa3aHHBIM MHOKECTBOM.

a) Re={(x,y)|X VY eR, x*=y?}, R\R2=R"*, R*=[0, «)
b) Re={(X,y)|x, ¥ € R, x-y eZ }, R\Rs=[0, 1)
c) Rs={(x,y)| Xy eR,sinx=siny }, R\Rs=[- n/2; n/2].

35.Ilycts A - MHOXECTBO BCEX MPSIMBIX HA IUIOCKOCTH. SIBJISIOTCS JM SKBHBAJICHTHOCTSMH
CIE/YIOLINE OTHOLICHHUS:
a) OTHOIICHHUE MAPAJUICTIBHOCTH IBYX MPSAMBIX;
b) oTHoOmIEHHE ePIIEHANKYIIPHOCTH IBYX MPSIMBIX?

36. BersicHuTe, Kakue W3 CIEeIYIONINX MEPEeUnCIeHHbIX OTHOIICHHH Ha MHOXecTBe {0, 1, ..., 9}
SIBJISIFOTCSI OTHOILIEHUSIMH 9KBUBAJICHTHOCTH. HaliinTe Kiacchl SKBUBAaJIEHTHOCTH.
a) R2={(a, b) | a® =b? (mod 10)}
b) Rs={(a, b) | a*b =0 (mod 2)}
c) Rs={(a, b)|]2%-2°|< 16}

37. Onpenenute, Kakue U3 CIEAYIOIMX OTHOMIEHWH Ha Z? SBISIOTCS OTHONICHHAMH
SKBHBaJCHTHOCTU. HalimuTe KiIacchl SKBUBAJICHTHOCTH.
a) (x1,y1) R (X2, y2) > X1 = X2 Wik y1 = Y2
b) (x1,y1) R (X2, y2) > X1 + y1= X2 + Y2
C) (x1,y1) R (X2, y2) > X1 +y2=X2+Vy1



38.

39.

40.

41.

42.

Kakue w3 oOTHOWmIEHWH, TPEACTABICHHBIX JIUarpaMMaMH, SIBIISTIOTCS  OTHOIICHUSMH
SKBUBAJIEHTHOCTH?

3 . v %

8.

Onpenennre, KakMMU CBOHCTBaAaMHU OOJANalOT CIEAYIOIIME OTHOIICHHWS Ha MHOMKECTBE
M={1,2,3,4,5,6,7,8,9,10}. HaiiTu TpaH3uTUBHOE 3aMbIKaHHE R+.

a) aRb < 3a<5b

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

Eciu oTHoOmIEHWE SBIISETCS OTHOLIEHHEM SKBHMBAJCHTHOCTH, TO HAWTH HMHICKC pa3OMEHHS
MHOXKeCTBa Z2
a) (X1,y1)R(X2,y2) <>pa3HoCTh MaKCUMAIBHOW IU(PHI X1 ¥ MUHUMAIBHOU UG PHI Y1 paBHA
Pa3HOCTH MaKCHUMaJIbHOUM HU(PBI X2 1 MUHUMAJIbHOM LIU(PHI Y2
b) (X1,y1)R(X2,y2) <> npousBeneHrHe MUHUMAIBLHOU HU(PPHI X1 ¥ MaKCUMAJIbHOU IUPHI Y1
paBHa pa3HOCTH HU(PHI MUHUMAIBHOM X2 M MAKCUMAJIBHOU TU(PHI Y2

Ha muosxectBe N\{1} BBeneno otHomienue S = {(m, n) | m aenurcs Ha n}. Jlokazatk, 4ro S-
OTHOIIICHHE YACTUYHOTO, HO HE TMHEWHOTO MOPSI/IKA.

Ha muoxectse M = {J, {1}, {1, 2}, {2. 3}, {1, 2, 3}} BBenmeHo oTHomeHue R crpororo
BKJIFOUEHUS:
R={(X,Y)| X, Y e M, XY).

HOKaSaTB, 41O R - OTHOIIIEHHE 4aCTHU4YHOI'0, HO HC JIMHEHHOT O Inopsaaka.

43.

OrmpenenuTh KaKMMU CBOiicTBaMu oOnanarot orobpaxenus f, g: R—>R. Haiitu ux kommosummn
fo g, g o fuonpenenurs Ux CBOWCTBA.



44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57.

-

1‘ r=0: ,111|.1'|. =0

B) f(x)=- glx) =4
|1 x=0; | 1L x=0.
[x%, x21; [« x<2
r) f(x)=- g(x)=
|\ X, x<1; |\4—x. xz2.

CKONBKO pa3IUYHbIX AECATU3HAUHBIX YHCET MOKHO HAMUCaTh, UCTIONB3Ys Udpel 0, 1, 2, 3, 47
CKOIBKUMHU CIIOCOOAMH MOKHO BBIOpATh TPU Pa3IUYHBIX KPACKH U3 UMEIOIIUXCS ceMu?

Bo B3Bozme 3 cepxanta u 36 congar. CKONBKO CYHIECTBYET CHOCOOOB BBIIEICHHS OJHOTO
CepKaHTa M TPEX coyLaaT Ui NaTpyIMpOBaHUs?

B 3purensuom 3anme 200 mect. CKOIbKMMHU cHocobamMu MOTYT 3aHsAThb Mecta B Hem 200
3puteneit; 100 3purenein?

Kpokoun umeer 68 3y60B. JlokasaTh, uto cpeau 168 kpokomunos MoryT okasartbcs aBa ¢
OJIHMM H TE€M K€ HabopoM 3yOOB.

CxkonpkuMu crioco0aMu U3 rpynnsl B 20 4esloBEK MOXKHO C(pOpMUPOBATH TPU KOAIMILIMHU 110 4
4eJI0BEKA U OJHY KOAIMIIHIO U3 8 4e0oBeK?

CKOIBKUMHU CIIOCOOaMH MOXKHO Pa3AeNuTh KOIoay U3 36 KapT MomojiaM Tak, 4YTOObI B KAk 01
navyke ObLIO 1O JBa Ty3a?

CKonpKUMH crioco0amMu KostoAy U3 36 KapT MOKHO pa3/IeUTh Ha TPU paBHbIE YACTH TaK, YTOObI
B Ka)XJI0i OBLIIO POBHO TPH KapThl OJJHOM MACTH «KPECTU»?

CkonpkuMHu crioco0aMu KoJoy u3 36 KapT MOKHO Pa3AeNuTh HA YEThIpe PaBHBIC YACTH TaK,
YTOOBI KaXK/asi cojieprKaiia o OAHOMY Ty3Y; 10 OJTHOMY Ty3Y U OJJHOMY KOpPOJIIO?

CKOJIBKO CJIOB JUTHHBI N B  —OyKBEHHOM ajiaBUTE, B KOTOPBIX JIFOOBIE IBE COCETHUE OYKBBI
pa3anyYHbI?

Kakuwm umnciiom crmoco60B MOKHO Ha MIAaXMATHOM JOCKE TOMECTUTh YEPHOTO U 0eI0r0 KopoJien
TaK, YTOOBI OHM HE aTaKOBAJH JIPYT Apyra?

CKOJIBKUMH CTIOCOOaMU MOYKHO PaCCTaBUTh BOCEMb JIaJIeii Ha OOBIYHOM IMIaXMaTHOM TOCKE TaK,
yTOOBI OHM HE YIPOXaIH JIPYT APYTY, T.€. 9YTOOBI HUKAKHUE JIBE U3 HUX HE CTOSJIM Ha OJTHOMN
BEPTHUKAJIA WM FTOPU3OHTAIN?

CKOJIBKO UMEETCs] BAPHAHTOB BBIOOpA TPEX MPHU3EPOB CPEIU N YHACTHUKOB KOHKYpCa
a) C yKa3aHHeM 3aHMMAaeMBIX UMH MECT?
b) 6e3 ykazanus mect?

W3 xomomel, conmepkameit 52 kaptel, BbHYIH 10 kapr. CKOJIBKUMH CHIOCOOaMH
9TO MOKHO cJiesiaTh? B CKONBKHX CiTydasix Cpein 3THX KapT OKaKeTCS:

a) XOoTs OBbI OJIUH TY3,;

b) poBHO omuH TY3;

C) pPOBHO YETHIpE Ty3a;

d) He MeHee IBYX TY30B.
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74.

ABTOMOOMJIBHBIC HOMEpA JaHHOTO peruoHa cocrosar u3 tpex mudp (Bcero 10 mudp) u tpex
oyks andasura {A, B, C, D, E, 4, K, M, O, P, T, X, Y}. CKoiIbKO aBTOMOOHIICHI MOKET OBITH
3aHYMEPOBAHO Pa3IMYHBIMH HOMEPAMU?

Hano mocnare 15 muceMm. CKONBKUME crIOCOOaMH 3TO MOKHO CJIEJIATh, €CIHA UL JOCTaBKU
nmeercs 4 kyprepa?

CKOJIbKMMH CIIOCO0aMH MOIKHO KYIIUTDH 10 MO3APABUTCIIBHBIX OTKPBITOK, €CJIM B IIPOJAXKE
HMCIOTCA OTKPBITKU CEMU BPII[OB?

CKOJIBKO Pa3IHYHBIX IEPECTAHOBOK 00pa3yeTcs U3 CISIYOIINX CIOB!
a) 3eOpa; 6) bapaban; B) Bogopo; r) abpakamadpa?

Cxosnpkumu criocobaMu 15 pazinyHbIX MOHET MOKHO Pa3JIOXKUTh MO ABYM (TpeM) pa3IMIHBIM
KapMaHaM TaK, YTOOBI HM OJIMH M3 KApMaHOB HE OKa3aJICs IyCThIM?

CKONBKMMH crIoco0amMHu MOKHO paszzienuTh 10 pasnuyHbIX MOJApKOB CpeAH TSATH JETeH Tak,
YTOOBI Y KaXXI0T0 OBLT XOTS ObI OJTUH TTOIaAPOK?

Cxonpkumu criocobamu 10 0TMHAKOBBIX MOHET MOXKHO Pa3JIOkKHTh 110 ABYM (TpeM) KapMaHaMm
TakK, YTOObI HU OJIMH U3 KAPMAHOB HE OBLI IIyCTHIM?

Ckonbkumu criocodamu 15 pasHbIX KOH(ET MOKHO Pa3[eNUTh CPEeIu TpeX MaJbuMKOB TaK,
4TOOBI Y Ka)KJ0T0 OblIa XOTs ObI 01HA KOH(peTa?

AndaBuT A cOCTOUT U3 ABYX CUMBOJIOB. CKOJIBKO CYIIIECTBYET Pa3IMYHBIX CIIOB alpaBuTa 4,
JUTMHBI KOTOPBIX HE IPEBOCXOAT 5?

CkonbkuMH crioco0amMu KOJOAY U3 52 KapT MOXKHO HPOM3BOJIBHO Pa3OUTh HA YEThIpE YacTH
TaK, YTOOBI B KAXKIOH YaCTH COJEPKAIICS OIHH Ty3?

CKONBKIMH cTIoco0aMu 13 52 KapT MOKHO MTPOU3BOJIEHO BEIHYTH 7 KapT TaK, YTOOBI CPEeIId HUX
OBLTH KapThl ABYX (Tpex) MacTen?

CKOJIBKMMH CTIOCOOaMH MOXKHO COCTABUTh Pa3inyHble HaOOphl U3 12 mpeameToB, coaepxariie
dromacTepsl, KapaHAAIIN U PyYKA?

Ckonbkrmu criocobamu Bce 10 pa3miuHBIX Ba3 MOXKHO paccTaBuUTh Ha 7 crojax? CKOIBKUMH
cnocobamu 10 pa3anyHbIX Ba3 MO OAHOM MOXKHO paccTaBuTh Ha 10 cTomax?

Ckounbko cinoB anuHbl 20 B aHrIMACKOM alidaBuTte (Bcero 26 OyKB) MOKHO COCTaBHUTh, €CITH 3
OyKBBI TOBTOPSIOTCS 1O 2 pa3a, 1 OykBa nmoBTopsieTcs 3 pas3a, a ocTajgbHble OYKBBI Pa3JINYHbIE.

Ckomnpko crioco0oB paszaathk 35 nopyueHuil cpeau 6 KypbepoB, Tak YTOObI:
d) xaxkapIil mOMy4H XOTs OBl OZJHO MOPYYCHHUE
€) KaXKIbIi MMOJYYHJI MPOU3BOIBHOE YHCIIO MOPYICHUIH

KaxkoBa BEPOATHOCTD yraaaTtb IIECTb HOMEPOB U3 TPHUALATH HICCTHU B UTPEC ((CHOpTJ'IOTO))?

CKONBKO pa3 B JECATUYHOW 3almMcH BCeX HATypalbHBIX uucen, MeHpmmx 107,
BcTpeuaercs uugppa 9? Hudpa 07
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Ckonbko penuteneir y uucia 2048? 23107 28807 Ckonbko AenuTeneid MMEET YHUCIIO
pikt..ps, re pu,..., Ps —pasnuuHble IpocThie uncia, Ki,...,Ks — 1enble HeoTpuiaTeabHbIE?

CKOJIBKO MaTpHIl ¢ M CTPOKaMHU U N CTOJI0IaMU MOKHO COCTaBUTH U3 deMeHTOB O 1 1 ?

CKOJIBKO MMEETCSI MATU3HAYHBIX JECATUIHBIX YUCEN, Y KOTOPBIX
a) Bce UU(PBI pa3IHYHBI,
b) ecth onunakoBeie UMPHL;
C) Bce uudpsl pa3IudHbI, TPHYEM TOCTIeHss - He 0;
d) Bce mMOpHI pa3UUHBL, IPUYEM TIepBas - He 9, a mocieanss - ve 0;
€) nBe mepBbIX HU(PPBI PA3IUYHBI, & JBE MOCICTHUX —OTUHAKOBBL;
f) cymma nudp yerna ?

KakuM 49HCIIOM CITOCOOOB MOKHO Pa3sMECTHTh N Pa3IMYHBIX MPEIMETOB MO K pasIudHbIM
stiukaM? CKOJIBKO TaKUX pa3MEIIeHUH, €CTU B KK/l SIIMK YKJIaIbIBAETCs HE 00Jiee OJTHOTO
npeaMera?

Ha miockocTH pacroyioskeHbl N TOUeK, HUKAKUe TPH U3 KOTOPBIX HE JICKAT Ha OJTHOU MPSIMOIA.
CKOJIBKO CYIIECTBYET TPEYTOJIbHUKOB C BEPIIMHAMU B JIAHHBIX TOUKAX ?

Ha onHoii u3 ABYX mapaisienbHbIX IPSAMBIX 3a(UKCHPOBAaHO N TOYEK, a HA IPYyroi - M TOYeK.
CKOJIBKO UMEETCs TPEYTOJIbHUKOB (YETHIPEXYTOJIbHUKOB) C BEPLIMHAMU B IJaHHBIX TOUKaX?

Nmeercss komoma w3 4N KapT dYeThIpeX MacTeil, 10 N KapT KaxIoW MacTH,
3aHyMepoBaHHBIX yuciaamMu 1,2,...,n. KakuM dYmcioM cnocoO0OB MOXHO BBIOpaTh MSTh
KapT TaK, 4TOOBI CPE/IH HIUX OKA3AJIUCh:

a) TATH KapT OJHOW MAcTH C IOCIIeI0BATEILHBIME HOMEPaMH;

b) deThipe KapTHI ¢ OJJMHAKOBBIMH HOMEPAMU;

C) TpH KapThl C OJJHUM HOMEPOM H JIBE KapThl C APYTHM;

d) nsaTh KapT OHOM MacTH;

€) WATH KapT C MOCJIEA0BaTEIbHBIMU HOMEPAMU;

f) Tpu kapTHI ¢ OIMHAKOBBIMH HOMEPAMH;

d) ABE KapThl C OIMHAKOBBIMH, OCTAJILHBIE C PA3HBIMH HOMEPAMH.

Kakum unciiom crmoco60B MOKHO pacipeaeuTh N OAMHAKOBBIX MOHET MEXIY K Tuiamu Tak,
YTO KaXKJIbIM MOTy4YaeT

a) He OoJiee OJJHOM MOHETHI;

b) wHe menee oaHOIT MOHETHI?

CKOJBKO AuaroHaney y BBITYKIJIOro N -yrojibHUKa? HaliguTe 4nciio TOYeK mepeceyeHust 3THX
JMaroHaseil (He cuuTasi BEpIIMH), €CJIM U3BECTHO, UTO B KaXKIOM U3 ITUX TOUYEK MMEPECEKAIOTCS
TOJILKO JBE nuaroHamn?

CkonpKkUMHU criocobamMHu MOKHO BbIOpaTh 6 KapT W3 KOJOJBI, colepikauieil 52 kapTel, Tak,
4TOOBI CpeId HUX OBLIM KapThl KaXX10i MacTu?

Kakum 4mciioM crmoco00B MOXKHO COCTaBHTh 6y1(CT M3 N IBETOB TPEX BUJIOB, €CJIIM BCEC LIBCThI
OJJHOI'O BHJa OAWMHAKOBBI 1 UMECTCS HeorpaaneHHmﬁ 3arac BE€TOB KaXXa0Io0 BI/I}I[a?

CKOJIBKO UMEETCS MATU3HAYHBIX JECITUIHBIX YHCEeN, Y KOTOPBIX U(PHI UAYT ClIeBa HAIPaBO
B HeyObIBaloIIeM nopsjake?
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Kakum umciom crioco00B MOXKHO pacipeAeanTh N OAMHAKOBBIX MOHET MeX Iy K nmunamn?

Kakum gmnciiom crnoco60B MOKHO pa3MECTHTD 7 CTYICHTOB B TPEX KOMHATAaX OOIEKUTHS, €CIIN
a) B OJHOM KOMHATE UMEETCS OIHO, B APYTOW - 1Ba, B TPETHEH - YETHIPE CBOOOIHBIX MECTa;
b) B omHOW KOMHaTe MMeETCs 1B, B APYTOH - TPH, B TPETHEH - YEThIPE CBOOOIHBIX MECTa ?

CKONbKMMH crIOcO0aMH MOXKHO pa3MecTuTh 20 KHHUT Ha OJHOM IMOJIKE TaK, YTOOBI MEXIY
KHUTON A u KHUTOM B pacnonaraiocs He MeHee 2-X U He 0ojee 4-X KHUT?

CKOJIBKUMH CHOCOOAMH MOKHO Pa3MECTUTh 25 KHHWTI' Ha OJHOW MOJKE TaK, YTOOBI MEXKIy
KHUroW A u kHuroi B pacnonaranocs He MeHee 3-X KHUT U He Oosee 5-X KHUr?

Nwmeercs 28 xuur aBTopa A, 18 kuur aBropa b, 25 kuur aBtopa C, 9 kuur aBropa /1. Ckosbko
BapUaHTOB BbIOPATH:

a) 2 KHHUTY OJJHOT'O aBTOpa

b) 5 kHHT IBYX aBTOPOB

Paznoxuts o popmyne 6unoma HeroToHa nimn 06001eHHOMY OMHOMUHAIBHOMY TTPaBUITY

c) (1+cosx) f) (1-cosx)?
d) (x+x3)° 9 1-x)?
e) (1-x)71 h) (-1)3

Jokazats, 9ro NCra™ =mGi™.

Jano mHoxectBo U M3 N 21eMEHTOB M B HEM moaMHoOkecTBa A u3 k snementoB u B u3 |
a5ieMeHTOB, npuyeM | A U B |= m. Haiiti umcno noamuoxects X < U, yIOBISTBOPSIOMINX
YCIIOBUIO:

a) XcA XcB;

b) AnBc XcA;

Jano maOokecTBO U M3 N 3JIEMEHTOB M B HEM MOJAMHOXKeCTBO A u3 K anemenToB. Onpenenure
YHUCIIO NOAMHOXkeCTB B < U , y10BIETBOPSIIOIINX YCIIOBHIO:

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

96.

97.

98.

Kakum 9ucioM croco6oB MOXHO KN pasiuvHbIX MPEIMETOB PA3IoKUTh MO N OJUHAKOBBIM
(HEepa3IMYMMBIM) SIIUKAaM TaK, YTOOBI B K&KIOM SIIIHKE 0Ka3aJloCch POBHO K mpeamMeToB?

Ha opmHoli w3 xkadenp yHuBepcureTra pabOTAlOT TpPHUHAIIATh YEIOBEK, MPHYEM
KOKIBIA W3 HUX 3HAeT XOTd Obl OJAMH HWHOCTPAaHHBIA s3bIK. JlecsTh YeNnoBEeK 3HAIOT
aHIIMICKUN, ceMepo — HeMelkuil, mecrtepo — (Qpanmysckuil. [larepo 3HaOT
AHTJIMACKUHA W HEMEIKUH, YeTBEpO — aHTJIMUCKUN W (paHIy3CKUH, TpOoe — HEMEIKHH
U QpaHIy3CKHM.

a) CKOJIbKO YeJI0BEK 3HAIOT BCE TPH sI3bIKA?

b) CkoJybKO YeI0BEK 3HAIOT POBHO JIBA SA3bIKA?

€) CKOJBKO Y4€I0BEK 3HAIOT TOJIBKO aHTJIMHCKHI S3bIK?

CKoJIBKO UMEETC HaTypalIbHBIX yucen, He ipeBocxoasauux 1000, koTopsie
a) nensaTcs Ha 3 wid Ha 5,
b) He menmsaTcs HU Ha oxHO U3 umcen 2, 3, 57



99. 13 100 onpormeHHBIX CTyAeHTOB 50 MporpaMMHUPYIOT Ha AITOPUTMHUUIECKOM si3bike Cut+, 53 -
Ha [lackaine, 42 - Ha beiicuke, 15 ctynenToB MOryT nnporpammupoBaTh Ha Cu++ u Ha belicuke,
20 crynentoB - Ha Ilackane um beiicuke, 25 - ma Cut+ u Ilackame, a 5 cryaeHTOB
MPOrpaMMUPYIOT Ha BCEX TPEX S3bIKAX.
a) CKOJIBKO CTYJEHTOB HE MOTYT MPOrpPaMMHPOBATh HHU HA OJHOM M3 MEPEUYUCICHHBIX

SI3BIKOB?

b) CxkoJbKO CTYIEHTOB ITPOrPAMMHPYIOT XOTS ObI HA OJTHOM M3 NMEPEUUCICHHBIX SI3BIKOB?
C) CKOIBKO CTYAEHTOB IPOrPaMMHUPYIOT TOJILKO Ha [lackaine?
d) CKOJBKO CTYAEHTOB HE MporpaMMupyfoT Hu Ha Cu++, Hu Ha ITackaine?

100. Jlano wMuOxectBo U w3 N osmemenroB. Kakum d4wncioM cnoco0OB B HEM
MOXHO BbIOpaTh Tpu mnoaMmHOecTBa A, B, C Tak, 4YTOOBI BBHINONHSINCH 3aJaHHBIC
YCIIOBUS:

a n=7,|(AnB)\C|=4,|Cn (A uB)=1,
b) n=6,|(A\B)uUC|=4,|AnBnC|=1;
c) n=8,|AuBuUC|=4, |AnB|-1l.

101. PaccmarpuBarotcs ciiosa B andasute {ai, az,..., aq}. Yepes Ni 0003HAYASTCS YUCITIO BXOXKICHHUI
OyKBBI &i B CJIOBO. TpedyeTcsi MoICUUTaTh YUCIO CJIOB JUIHHBI N, YAOBIETBOPSIOMIUX JAHHBIM
YCIIOBUSIM:

a) q=4,n =8, n2=n1+2;
b) g=3,n =9, ni+tn<ns;
c) g=3,n=9, 2ni<nz2+ns;

102. CxonpKuMH cr1oco6aMu MOXHO MepECTaBUTh OyKBBI CIIOBA!
a) «IepUMETp», YTOOBI «&» IIIa HEMOCPEICTBEHHO TIOCIIE «P»;
b) «moroBopkay», 4TOOBI COTTIACHBIC UM B aJ()aBUTHOM MOPSI/IKE;
C) «mpodeccopy, 4ToOBI HE MEHSIICS MOPSIOK TJIACHBIX OYKB;
d) «koppekTop», 4TOOBI TpU OYKBBI «P» HE IIUIN TTOAPSII.

103. ITocTpouTh TabIMYHOE MpEACTaBICHUE (QYHKIIUN
a) (x->yA2)®@x=y)VE->xA ¢ (x=y-zVx)= (->0)AZ- (xl2)Ay)
7) d) (Z->xV)A(xD2)ly>x)
b) x=yAz® x—->y) !l -x|2)

104. OmpenenuTh TOXIECTBEHHBI JI1 (opMynsl A W B myTem cpaBHEHHS WX TaOIWYHBIX
MpeICTaBICHUI
a) A= (xN\y - 2z)V(xly)lz),B=(x-yA\)®(x = y)V(y - xA\z)
b) A=xly) > ((y12) - (x@z2)), B=xAyA\)®(E - 2)

c) A=xlyAxx=z)|xB(yAz), B =XAyAzV'x = z
105. IIpuMeHsist paBHOCHIIBHBIE PEOOpa30BaHMs, IPUBECTH K OoJiee mpocToii popme
Q) xdyly-x o) (G-0)Az-> (xl2)Ay
b) x->yAz® (x=y)) d x-yA2)®(x=y)Vvz

106. TTo f(x1, x2)=(1011) u g(X1, X2)=(0111) moctpouts ¢pyHKIHIO h
c) h(xa, x2)= g(Xz, f(x2, X1)) e) h(xa, X2, X3)= f(Xz2, g(X3, X1))= g(X1, g(X2, X3))
d) h(xi, x2)=f (f(x2, g(x1, X2)), f(x2, X1)) f) h(xa, x2, x3)= g(f(f(x2, X1), g(X3, X1)), f(X2, X3))

107. IlepeuncnuTh Bce CyUIECTBEHHBbIE M (DUKTUBHBIC TEPEMEHHBIE y CIEAYIOMUX (QYHKITHIA,
3aIaHHBIX BEKTOPHO:



a) 00111100 b) 1100110000110011
c) 1011010110110101

108. IIpumeHnsst paBHOCUIIBHBIE TPEOOPa30BaHU, TOKA3aTh, UTO X1 — GUKTHUBHAS MTEPEMEHHAS

a) ((X®X)—> X3 A b) ((XyvXonX3 ) = (7 = X3 A x3))A (XodXs)
X3 — X, c) ((qvxavxz ) — (XiaXa| Xa)) @ (> X)) A
X3
109. loka3atk, uto ecnu y Gpyukiuu (X1, X2, ..., Xn) (N>1) uMeroTcst GUKTHBHBIC IEPEMEHHBIC, TO

OHA MPUHUMAET 3HaueHue 1 Ha yéTHoM yucie HabopoB. BepHo nu oOpaTHOE yTBepKACHHE?

110. Boisicauth npu kakux N(N>2) dyukuus f(X1, X2, ..., Xn) 3aBUCUT CYIIECTBEHHO OT BCEX CBOUX
MIEPEMEHHBIX

a) ((X]\/"'V Xn) —)(X] A Xo /\"'/\Xn)) —)(X] D Xy DD Xp D 1)
b) (Xi[x) @ (Xa|x3) @ & (Xot|Xn) & (Xa|Xy)
c) (Xi » (Xg 5( Xz 5 (Xt = X)) > (X12Xn) A (XeoXn) AT A Kpo1—Xp)

111. Vicnionb3yst NPUHLMIT JBOWCTBEHHOCTH, HOCTPOUTh U YIPOCTUTH (POPMYILY, pPEan3yIOILyIO
(GYHKIUIO, IBONCTBEHHYIO K QYHKIUH:

a) (xv(1-y))v(yaz) ) (XA(A Xz v 0) = (Xsal v X[AXD))
vix|ylz) VXA X3

b) (dy) @ (x | v) L =ya2)) d) (d2) & ((xvy) =& L (yv2))

112. Monyunts CKH® u CAH® pynkuuu:
a) (xi=x3) Vv (Xaxs @ (X2 —> X3)) c) (xvxz vz ) A (XIAX2VX3)
b) (x1AX2® X3) A (X1AX3 — X2) d) (X1 — X2) ® (X1| X2AX3)

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

113. Pa3noxuTh 1O IEPEMEHHOH Y U TIOJIYYUTH POPMYITY, HE COICPIKAIIYO KOHCTaHT

a) xvy)v(yaz) = (x|y|z) c) (x®yaz) = kAay—>z) A (X -Y)
by (xzyaz) @ (x | v) ¥ G> d) (x-z2) & (kvy) =& | (y—>2)))
yAZ))
114. Kakue u3 cnenyrommx GyHKIUNA CaMOIBONCTBEHHBIE?
a) (XoYy) — XAz c) x|x) Vy
b) XAY @ XAZ @ YAz d) (0001001001100111)
115. octpouts nonuuHoM XKerankuHa s GyHKINU:
a) (01100100) d) x1— (X2 >X3AX3)
b) (0001001001100111) &) X1A (X2=x3d Xy)
c) (1011100011100011) f) ((x1Dx2)— xa) | x3 = x5
9) (@ Xz v (XA Xz = X4)) ¥ Xgxa)
116. Beisicauts nipu kKakux N(N>2) dyukiws f(X1, X2, ..., Xn) COXpaHIET KOHCTAHTHI:
@ {\ VX ):
a 1<i<j=n

b) 1®(X1—X2) A(X2—>X3) A...A(Xn—>X1)
c) (@?;12 (x; = (Xig1 = Xiy2))



117. 3amenuts mnpoyepku B BekTope cuMBoiaMd O wmiau 1 Tak. yTOOBI MONXYYMIICS BEKTOP
CaMOJBOMCTBEHHOM (DyHKIIUHU:
a) (11--00--01--10--)
b) (00---101-1---0--)

118. Kakue u3 cienyromux ¢GyHKIIUA MOHOTOHHBIE?
a) (0011100011100011)
b) XAy @ YyAZ @ XAZD X
0) (= Xz) XA X3

119. 3amenuts mpouepkn B BekTope cuMBomamu O miam 1 Tak. 4TOOBI MONYYMIICS BEKTOP
MOHOTOHHOHM (PYHKILIUU:
2) (-10-) ¢) (0------ 1)
b) (----- 00-) d) (-00----- 1)

120. 3amenuts npoyepku B BekTope cuMBoiaMu O win 1 Tak. 94To0bI MOTYUYHIICS BEKTOP QYHKIIMH
f e MNS

) () Q) (-00:0---)
b) (0-) d) (010--)
121. Bersicauts npu kakux N(N>2) byukiws f(X1, Xz, ..., Xn) MOHOTOHHASL:
D x-x;:
a) 1<i<j<n

b) XiAXoA... AXn—>(X1DX2D. ..DXn)

122. Kakue u3 cienyromux GyHKIUNA TUHEHHBIC?

a) (1101) d) (0110100101101001)
b) (10010110) e) (0111101111111100)
c) (11000011) f) (1010 010110011100)

123. 3ameHuTh poUepKu B BeKTOpe cuMBosiaMu 0 wiin 1 Tak. 4T0ObI HOTYYHIICS BEKTOP JTHHEHHON
byHKIIM:

a) (0-11) d) (11-0---1)
b) (-001--1-) e) (--10----0--1-110)
c) (1-101---) ) @---------- 0-110)
124. Haiit yncio Gynkimii f(X1, X2, ..., Xn) (n>0), npuHAIICIKAIIUX MHOKECTBY

) ((TouS)\L) U (M\ (Tiu L))
b) (Tou Tiu SH(L\M)

125. Haiiti pyHKITHIO MPHUHAIISIKAILYI0 MHOKECTBY
a) (SNL)\(Tou Ti) b) (TonS)\ (L M)
c) (TonTo)W(LU S)

126. BelsicHUTh TOJHA M cHUCcTeMa (QYHKIUH, 3aJaHHBIX BEKTOpaMHM CBOMX 3HaueHHWid. M ecim
IIOJIHA BBIPA3HUTh V, A, —
a) {(0111), (01011010), (01111111)};
b) {(0111), (10010110)};
c) {(0101), (11101000 ), (01101001)};
d) {(11), (0111), (00110111)};
e) {(10), (00110111)}.



127. Tonna mu cuctema {f, g}, ecnu
a) feT, UT;, geM\Ty, (fog) =1
b) feSnL\To, g € M\To, (f—g) =1

128. HaiiTi MaTpuIly CMEXHOCTH, HHITUJACHTHOCTH U CIIUCKHA CMEKHOCTH JUTsI TpadoB:

c)
d) e) f)
3 4 o 2 3
2 \ < \ /X
L_. 1 \/
1 N
5 4

129. Bepmuna crenenu 0 Has3biBaeTcs u3onupoBaHHOM. Ormpenenure uucio rpadoB ¢ N
BEpIIMHAMU, B KOTOPBIX
b) Her M30MMpPOBaHHBIX BEPUIMH (IPUMEHHUTE METO/I BKIFOUCHHUS M UCKITIOYCHUS).

130. I'padsl pa3duTh Ha KIacchl H30MOPQHBIX IpadoB.

w oo WAk
vou e e

131. I'padsr pa3ouTh Ha KITACCHI N30MOP(HBIX TpadoB.

DEOBS
o0 e



132. Tlepeuncnuth Bce momapHO HEM30MOPGHBIEC rpadb:
d) CBsI3aHHBIC HEOPUCHTUPOBAHHBIC C 6 BepIIMHAMU U 3 pedpamu
b) cBsa3aHHBIE HEOPHEHTHPOBAHHBIE C 6 BepIIMHAMU U 13 peOpamu
C) OpHEHTHpOBaHHBIC Ipadbl O3 MeTeb ¢ TPeMs BEPIINHAMYU U TPEMsI peOpamMu
d) nepesbs ¢ 5 BeprmHaMU

133. Haiit ynca0 KOMIIOHEHT CBSI3HOCTH M CHUIBHOM CBSI3HOCTH TpadoB.

a) b)
5 (01 1 0 1)
VI VIII [
v 001 1 1|
2 3 1 001 0
1| v XVI| I 1 000 0
0o 00 0 0)
1'%= 4 '
I
c) d) e)
(00001 1 0 0) (<1 1 0 -1 0 0) 1 0 -1 1 0
0001100 00 1 0 1 0 0 0 -1 0
0O 0 0 0 01 0 o 0 -1 0 0 -1 0101:
O 0 0 01 00 1 -1 0 0 -1 0 11 0 11
01000000 00 0 1 0 1) 0 -1 0 0)
O 0 0 0 0 01
001 00 0 0
f) 9)
(00 1 -1 0 -1 -1 0) (0 1 -1 0 -1 -1 0
-1 0 0 -1 1 0 -1 -1 0 0 -1 1 0 -1
1 -1 o0 0 0 0 1 o0 IS 0 0 1 0
1 -1 0 0 0 0 L -10 0 0 1
0o 0 1 1 0 0 o0 0 0 1 0o 0 o)

134. Haiitu MaTpuily AOCTHKMMOCTH, OCTOB MUHUMAJIBHOIO Beca, GyHIaMEHTaIbHbIE MATPHUIIbI
LIUKJIOB U Pa3pe30B.

a) b)

3 €10 2 es
] €11

e

2 e
c) e)
X7 3 Xg
+
2 7
3
1 5
X7 10
Q
X: 4




136. Kaxkwue u3 rpadoB ruranapHbI?

N 2

137. Haiitu xpomatudeckoe yucio rpaga.




b) c) d)

138. Ompenenuth 4ncio rpadoB ¢ n BEpUIMHAMH, B KOTOPBIX JOMYCKAIOTCS pedpa CIeIyIONX
THIIOB:
d) OpPHEHTHPOBAHHBIC U METIIH;
b) opueHTHpPOBaHHBIE, HO HE TECTIIH.

139. OmpenenuTh YUCIO0 OPUEHTHPOBAHHBIX Tpad)oB C N BEPIIMHAMHU, B KOTOPBIX Ka)/ias Irapa
PA3JIMYHBIX BCPIIWH COCAUHCHA,
a) He OoJiee YeM OHUM peOpoM;
b) TouHO oxHMM peOpoM.

140. IIpu kakux N cyuiecTByeT rpadbl ¢ N BEpIIMHAME, KaXKAas U3 KOTOPbIX UMEET CTETeHb 47
141. Kakoe Haubosbiiee 9uciao pedep MOKeT ObITh B HECBSI3HOM Trpade ¢ N BepmrHaMu?

142. Haiitn Tpad C mIeCThIO BEpIIMHAMH, KOTOPBIA HMEET OJHUJIepOB IMKJI, HO HE HMEeT
raMWIBTOHOBA LIUKJIA.

143. Haiit yncI0 KOPHEBHIX IEPEBhEB C MHOXKECTBOM BepmiuH (1.....w)

144, Tlepeuucnute Bce rpadbl C yKa3aHHBIMU CBOMCTBAMH M 3HAYCHHUSAMH MTapaMeTpoB (B CKOOKax

yKa3aHO YHCJI0 HCKOMBIX TpadoB):
a) 7 BepuuH. 4 pebpa;

b) cesa3HbIC. 6 BepuuH. 6 pedep;

C) cBs3HBIE. 5 pedep;

d) aBe KOMITOHEHTHI CBSI3HOCTH. 4 pedpa;

e) 0e3 M30JMPOBAaHHBIX BepIUH. 4 pedpa;

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

g) Habop creneneii (2.2.3.3.3.3);

h) nepeBbs. 7 BepuIuH;

i) nmepeBbs, Habop cremeneit (1.1.1.

J) nepeBbs, Habop creneneit (1.1.1.

K) neca. 5 Bepiuum;

1) nmepeBbs, ctenenu He Oosiee 3. S BepIINH;

2,2,2.3.3);

1
1,1,2,2.3.4);



m) rpadbl ¢ €AMHCTBEHHBIM IUKIOM. 5 BEpIIINH;

n) rpadsl C ETUHCTBEHHBIM IIMKJIOM. 6 BEpIIUH. 5 pedep;
0) CBSI3HBIC, HC UMEIOIIHE IIUKJIOB JJIHHBI 3. 5 BEpIIHH;
P) HWMErOIINE 3UICPOB UK. 6 BEPILNUH,

g) HMEIoIIHe MICPOB UK. 7 BepIiuH. 9 pedep;

) WMEIOIIXE raMIJIbTOHOB UK. 5 BEPIIUH,

S) HMeIoIIe TaMUIBTOHOB IIUKII. 6 BepIIuH. 8 pedep;
t) wuMerolIKe UK JUIMHBL 6. 5 BEPIIUH;

U) HerutaHapHbie. 6 BepimH. 11 pebep;

V) IBYIOJIbHBIC. 5 BEPIIIHH;

W) IBYAOJIbHBIE. 6 BEpIIHH. 6 pebep;

X) OpHEHTHpOBaHHbBIC, 0€3 METEIb. 3 BEPIIUHBIL.

145. Tlycte B= {b1 ,b2, b3, bs, bs} - andaBur s3pika cooOieHUH, ST KOTOPOTO 3adaH KOJ
V=<10,12,012,101,2100> B andaBure A={0, 1, 2}. BeIsICHUTB, SBISETCS JIX CIOBO O KOJIOM
HEKOTOPOT0 COOOIIeHHS. B cilydae MoJI0KUTEIIEHOTO OTBETA, BEISICHUTD SIBJISIETCS JIU OL KOJIOM
POBHO OJTHOTO COOOIIEHUSI.

a) «=1012101201210012; d) «=12101210012;
b) o =0121001210201; e) o =1010122100;
c) «=120120121001210; f) o =101212101012.
146. BersicHutb, 061aaet au KoJ V cBOWCTBOM npedukca:
a) V={01,11, 10,001} d) v={02, 2,11, 012,102,011, 0121},
b) V ={1001, 000, 001, 0110, 010, 1000, 0111}; e) V=4{12,22,0011, 101, 0100, 20, 2100};
c) vV =4{110, 011, 1011, 0100, 11011}, f) v={0,10,...,1",...}.

147. BeibpaTh MaKCUMaIbHOE TIO YUCIY DJIEMEHTOB MOAMHOXKECTBO B MHOXecCTBa A ¢ ycioBueM,
YTO JBOWYHBIC pA3JIOKEHUS HAWMMEHBIIEH UIMHBI uYnMcel u3 B mpencrtaBistor coboi
npeQUKCHBINA KOI:

a) A={1,36,8,10,13,19,33,37}; b) A={3,56,9, 10,13, 17}
©) A={26,79 12, 15 18,35 36,37}  d) A={1,2,5,8,09,12, 13, 14}:
e) A={23 78, 11,12, 13, 14}; f) A={5,6,7,8,09,10,11, 12, 13};
9) A={1 25,8, 09,10, 13, 15}: h) A={4,86,7, 10,13, 15, 20, 23, 25}.

148. UzBectHO, uTO Ana andasuta A={a, b, c, d, e, f} ucnonszyercsa cypdukcusiii kogq K={00,
001, 1011, 11101, 0010, 0111}. ITpu nepenaun cooOIIEHUS UCTIOIB30BAJICSA KO XEMMHUHTa,
UCTIPABIISIONIU T OJIHYy OIITUOKY. [Momyueno KOJIOBOE COOOIIICHHE
01010110101101100000111101001100111001. Haiigure ncxogHO€E COOOIIIEHHE.

149. TloctpouTh cxemy n3 (yHKIHMOHAIBHBIX 3JIEMEHTOB B Oazuce B={A, v, —}, 115 KOoHEUHOTO
aBTOMaTa, peaau3youero GyHkuo n-m+3.

150. IMocTpouth quarpamMmy Mypa Jijist KOHEYHOTO aBTOMAaTa peau3yoiero GyHKIuo 4n-2m+7.

151. Onumute JIKA, KOTOpBIe JOMYCKAIOT CIASAYIOIIHNE S3bIKK HaJ andasutom {0, 1}:
a) MHOECTBO BCeX Iiernouek, He coaepkamux 010 moapsi;
b) MHOXeCTBO LemoUeK, coaepKanux B kKadecTse momenoyku 011.

152. Onmumure JIKA, nomyckaroniye Takue si3biky Haj andasurom {0, 1}:
a) MHOECTBO IEMOYEK, KOTOPbIC HAUMHAIOTCS WM OKAaHUYMBAIOTCS (WK U TO, U IPYTOe)
nocJie10BaTeabHOCThIO 01;



b) MHOXeCTBO IeroYeK, B KOTOPBIX YUCIIO HYJIEH IEIUTCS HA ST, 4 YUCIIO SMHUI — Ha
TpH.

153. Onumure JIKA, KoTOpBIE JOMYCKAIOT CIIEAYIOUIHNE A3bIKU HaJ andasutoM {0, 1}:

a) MHOXECTBO BCEX ILIETIOYEK, 3aIIHCh KOTOPBIX B 00pPaTHOM IOPsIKE 00pa3yeT JBOMYHOE
Ipe/ICTaBICHUE LIEJIOT0 YHCIIa, KpaTHOTO 5. [IprMepamMul emoueK 3TOro sS3bIKa SBISIOTCS
nerouku 0, 10011, 1001100 1 0101;

b) L={w| w ne comepxut noauenouyxku 010 m 1111};

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

d) L={w|w He comepxut noauenoyku 00 u 0101}.

154. TIpeobpasyiite cnemyronmii HKA B sxBuBanenTHbiid JIKA u omummre HehopManbHO S3bIK,
KOTOPBIN OH IOy CKaeT.

a) b)

0 1 0 1

I
»p | lesy | gy TE| g W
[ 1
*g {r} {q.7) q {r, s} {z}

. s
SN R I I
*s %) %)

s %] v}

1 @ %)

155. Haiinure HeneTepMUHUPOBAHHBIE KOHEYHBIE aBTOMATHI, KOTOPBIE JOMYCKAIOT CIEAYIOIINE
a3bIku. [locTapaiiTech MaKCUMaIbHO UCIIOJIB30BaTh BO3MOYKHOCTH HEAETEPMHUHU3MA!
a) MHOXeCTBO 1enovek Haja andasurom {0, 1, ..., 9}, mocaemusst mudpa HEenovYKH KOTOPBIX
OoJblIe HUTJIE B HUX HE BCTPEYaeTCs;
b) B) MHOXecTBO 1enoyek u3 0 u 1, B KOTOpbIX coaepkutcs asa 0, pa3aeIcHHBIX
HO3ULUSAMH B KOJMUYECTBE, KpaTHOM 4. OTMETUM, YTO HyJIb MO3ULIMIA MOYKHO TaKXe
CUMTATh KPaTHBIM 4.

156. Ioctpoiite HKA, pacno3Harmomue MHOXKECTBAa IIEMOYEK, COJAEpXKAllie B KadyecTBe
TIOJIIIETIOYEK CIICTYIOMIHE:
a) 0101,101 u 011,
b) ab, bc u ca. BxogusiM andaBuTOoM cuuTath {a, b, c}.

157. Ioctpouts e- HKA nomyckarommii si3b1k
a) L={w|w coumepxur aBe noauenouku u3 muoxkecrsa {000, 0011, 1100} }
b) L={w| w comepxut 0e3 nepeceueHus ABe pa3aIruuHbIe MOIIECMOYKH U3 MHOXecTBa {111,
0011, 1100} }
€) L={w| w comepxur Oe3 rmepeceuyeHunss He MECHee ABYX Pa3IMYHBIX MOICIIOUKH U3
mHokectBa {010, 1101, 1011}}

158. Jlns cnenyromero e-HKA
— HallauTe €-3aMbIKaHNE KaXA0I0 U3 COCTOSHUM;
—  BBIIUILIUTE BCE LETIOYKH, JJIMHA KOTOPBIX HE OoJiee 3, TOMyCTUMBIE JaHHBIM aBTOMAaTOM;
— nmpeoOpa3yiite nanHbiii aBTomat B JIKA.



a)
£ a b c
—p || {g.7} % ' {r}
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159. TToctpotite e-HKA, KoTOpBIE HOMYCKAIOT CIECMYIOIMIUE S3bIKH. J{J1s1 yIIPOIIEHUsT TOCTPOSHHIHA
UCIIOJIb3YHITE, 110 BO3MOXHOCTH, €-IIEPEXOJIBI:
a) MHOXECTBO IIEMOYEK, COCTOSIIUX JIMOO U3 TOBTOPSIFOLIMXCS OJTUH HUIIM HECKOJIBKO pa3
¢dparmenTos 01, 160 U3 MOBTOPSIOIIUXCSA OJMH UM HECKOJIBKO pa3 ¢pparmentos 010;
b) muoxecTBO Henovek u3 0 u 1, B KOTOPBIX XOTs ObI HA OJHON M3 MOCICIHUX JCCATH
NO3ULMH cTouT 1.

160. Hanumute peryasipHble BRIPRXKESHUS IS CIASAYIOUINX S3bIKOB:
a) MHOKECTBO IIeroUeK ¢ anaBuTOM {a, b, ¢}, comepKaIux X0Ts Obl OJJHH CUMBOJI a U
XOTs OBbI OJMH CUMBOI b;
b) MHOXeCTBO 1emoueK U3 HyJIeH U €IUHMII, B KOTOPBIX JECATHIN OT MPABOrO Kpast CHMBOJI
paBeH 1;
C) MHOKECTBO ICTIOYEK U3 HYJICH U CIUHHUII, COACPXKANIUX HEe 00JIee OHOM Mmaphl
MOCNEA0BATEIbHBIX CIUHUII.

161. HanumuTe peryisipHble BRIPAXKESHUS IS CIEAYIOMNX SA3BIKOB!

a) MHOXXECTBO LECIIOYCK, COCTOAIIHNX U3 Hyneﬁ 1 €IMHHUI, B KOTOPBIX YHUCIIO Hyneﬁ KpaTHO
IIATH.

162. HanuunTe peryiisipHble BbIPAXKEHUS AJIS CIEAYIOIINX A3bIKOB!
d) MHOXECTBO BCEX LIEMOYEK, B KOTOPBIX IOPOBHY HYJICH M €AMHUII U HU OJIMH UX MPepUKC
HE COJIEP’KUT HyJIeH Ha ABa 0oJbllie, YeM €UHHUL, UM €UHUL Ha JBe OOJIbILE, YeM
HYJIEH;
b) MHOXeCTBO BCex LiEOYeK U3 HyJIeH U eIUHHULI, B KOTOPBIX YUCIIO HYyJICH IEIUTCS Ha
ISITh, @ KOJMYECTBO €IMHUI] YETHO.

163. Onumure OOBIYHBIMU CJIOBAMH SI3BIKH CIEAYIOUINX PETYISIPHBIX BHIPAKECHUM:
a) (0*1*)*000(0 + 1)*;
b) (0 + 10)*1*.

164. Ina JIKA mpeacTaBIIeHHOTO CIIeAYIONIeH TaOIHIIeH Tepexo10B
—  BBITUIIHNTE BCe perynsapHble Bepaxkenus Rij©);

— BBIIIMIIHUTC BCC PCTYJIAPHBLIC BBIPAKCHUA Rij(l). HOCTapaﬁTeCB MAaKCUMAJIbHO YIIPOCTUTb
9TH BBIPAKCHUS,

—  BBIIMIINTE BCe peryispHble Brpakenns Rij?. IToctapaiitech MAKCHMATbHO YIIPOCTHTE
9TH BBIPAXKEHUS;

— HallMIIMUTC PEryJIIpHOC BBIPAKCHUC JIA SA3bIKA 3aJaHHOI'O aBTOMATa.



0 1
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165. IIpeobpazyiitre cnenyromuii  JIKA B peryisipHoe BBIPaKCHHE,

HCKJIIOYCHHS COCTOSHHUHN U3 pasaciia

a)
0 1
—> #D r P
g q s
r r P
s q s

HCIIOJIB3YySA TEXHUKY

166. ITocTpouTh peryIsspHOE BBIPAKCHHE IS IIETTOYCK IOy CKaeMbIX aBTOMATOM

a)

b)

d)

0 |1
A|lB |A
*B|E |D
*C|D |E
->D|C |A
E|A |C
0 |1
*A|B |D
B|A |B
*C|E D
DIC |A
>E|C |C
0 |1
*A | B D
B|A |B
*C|E D
DIC |A
>E|C |C
0 1 €
—>0o g: g1, Q4
g1 g1 02, 43




dz g4 g2, g3 gs
*03 g1 Jo
g4 Qs g4, go

0 1 €
—>0o g: (0K} g:
di g1 g2, g3
O gs g2, g3

*0s g1 g3, G4
ga Qe 04, Qe
*0s o}l Qs

ds g4 g1 e

167. IIpeobpa3yiite caeayrorue peryispHbie Beipaxkenus B HKA ¢ e-nmepexonamu;
a) (0+1)01;
b) 00(0 + 1)*;
c) (1+¢€)(00*1)*0*;
d) (0*1*)*000(0 + 1)*.

168. JlokaxkxuTe WIM ONPOBEPTrHUTE KAXKIO€ U3 CIEAYIOIIMX YTBEPKIACHUH Ui PeryJsipHbIX
BBIPAKCHUI:
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 MNPEAJIOKCHHBIX S3BIKOB HE SBISIOTCS perysisspHbiM. OTBeT
000CHOBATb.
a. Li={w|w=(a"b)"c", m>0, n>0 }
b. L2={w|w=a?"(bc)", m<n, n>0 }
c. La={w|w=(a™b)"ck ~ (a,bb)M(bc)*, ksm+4}

170. [JoxaxuTe HEPETYIAPHOCTD CIACAYIOIINX SI3bIKOB

a) {0"1M2" | n ¥ m — nPOM3BOJILHBIEC IIEJIbIC YUCTA};

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

c) {0"12"|n>1};

d) {0"|n — momukIii KBagpaT};

e) {0"|n— nonuerii ky6};

f) MHOXeCTBO IeToYeK U3 HyJIel ¥ eNHHMIIL, UTUHBI KOTOPBIX — IOJHBIC KBAPaThI,

g) MHOXXECTBO LIENOYEK U3 HyJICH U SIIUHHUI] BHJAa WW, TJIe HEKOTOpas [IeoYKa W
MOBTOPSIETCS IBAXKIBL;

h) MHOXeCTBO IieToueK U3 HyJIeH U eIMHUIl BUa WWR, T/ie 3a 1IeroyKoi cleyeT nenovka,
oOpaTHas K Hel;

I) MHOXECTBO IICTIOYCK U3 HYJICH M €MHUII BUIa W W , TJIe [IelI0YKka W 00pa3oBaHa U3 W
MyTEM 3aMEHBI BCeX HyJIel euHuIiaMu 1 Haooopot. Hammpumep, 011 = 100, Tak uro
nenouka 011100 mpuHaIEKUT JAHHOMY SA3BIKY;

J) MHOECTBO IIEMOYeK U3 HyJICH U eMHUI] BUAa W In, T1e W — IeroYKa U3 HyJIel eTHHHUI
JUINHOM n,;

k) L={0%1°2¢ a>2b, b<2c};

) L={0%1°2° a>b+c, b>c};

m) L={0%12¢| a=2b+c}.



171. TlpencraBnena Tabiuia nepexo0B HekoToporo JIKA:
— cocTaBbTe TabIUIy Pa3IMuYMMOCTH Ui TOTO aBTOMATa,
— nocTpouTe 3KkBUBaJIeHTHBIA [IKA ¢ MUHMMaIbHBIM YHUCIIOM COCTOSIHHIA.

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
F|A D
*G|C |F

172. Tloctpouts KC-rpaMmaTuku 111 CIEAYIOIIUX S3BIKOB:

a) mHoxecTBo {a'bick | i+ j mm j # k} Bcex Iernoyek U3 CMMBOJIOB a, 33 KOTOPBIMH CIICYIOT
CHUMBOJIBI b ¥ 3aTeM € Tak, 4YTO KOJIMYECTBA CUMBOJIOB a U b min koiu4dectBa b u ¢
pa3JINYHEI;

b) MHOXeECTBO BCeX IeMOUEK U3 CUMBOJIOB @ M b, HE UMEIOIIMX BHJIAa WW, T.€. HE PaBHBIX HU
OJHOM IIEMOYKE-TIOBTOPEHHUIO;

c) 0"12™4 L 0"1MOK, k>n+m.

173. Cnenyromas rpaMMaTHKa IMTOPOXKIAET SA3BIK PETysipHOTO BeIpakeHus 0%1(0 + 1)*.

S— AlB
A—0A|e
B—0B|IB|¢
3anummre JIEBOE U MPaBOE MOPOXKICHUS CICIYIOIINX [ENOYCK:

a) 00101;

b) 1001;

c) 00011.

174. Paccmotpum rpammatuky S — aS | aSbS | . Ona HeoJHO3HAYHA.
a) JlokaxuTe, 4TO IS LETIOYKH aab crpaBeUTHBO CIIEAYoIIee:
— 751 Hee CYILIECTBYET JiBa iepeBa pa3dopa;
— OHA UMeEET JIBa JICBBIX MOPOXKICHHS,



— OHa UMEET /IBa MIPaBbIX MOPOKACHHUS.

b) Jlokaxure, 4TO rpaMMaTHKa MOPOXKIACT T€,  TOJBKO TE IIEMTOYKH U3 CHMBOJIOB a U b, y
KOTOPBIX B JIFOOOM Ipe(huKce CUMBOJIOB a HE MEHBIIIE, 4eM b.

C) Haiigure 0qHO3HAYHYIO TPAMMATHKY IS SI3bIKA.

175. Toctpouts KC-rpaMmmaTuKy s caemyromero s3bika: 0M1373 U 0"1MOK, k<m+n

176. Ilpenmonoxum, uro MIl-asromar P = ({q, p}, {0, 1}, {Zo, X}, &, q, Zo, {p}) umeer
CJIEAYIOUTYIO (DYHKIIMIO IEPEXOI0B.
3(q, 0, Zo) = {(q, XZo)}.
8(q, 0, X) = {(q, XX)3}.
6(q, 1, X) = {(q, X)j}.
5(q, & X) = {(p, &)}
o(p, & X) = {(p, &);-
d(p, 1, X) = {(p, XX)}.
o(p, 1, Zo) = {(p, &)}
[TpuBenuTe Bce KOHPUTYpaLUH, TOCTHKUMBIE U3 HavaimbHOro MO (q, W, Zo), €Il BXOIHBIM
CJIIOBOM W SIBJISIETCSI:

a) 0011,
b) 010.

177. Iloctpoiite MII-aBromathl, JOMyCKalolue CIAEAYIOLUE S3bIKHM. MOMXKHO HCHOJIb30BaTh
JIOTyCKaHUE KaK IO 3aKJIIOYUTEIIBHOMY COCTOSHHIO, TaK U IO IIyCTOMY MarasuHy — 4YTO
yaoOHee:

a) MHOECTBO Bcex 1iernouek u3 0 u 1, B mpedukcax KOTOPhIX KOJUYECTBO CUMBOJIOB 1 He
0oJIbIIIe KOTMYeCTBa CUMBOJIOB 0

b) wmHOXecTBO Beex menoyek u3 0 u 1 ¢ OIMHAKOBBIMH KOJIMYECTBaMU CUMBOJIOB O U 1;

c) {ablck|i=jwmwmj=Kk};

d) mHOxecTBO Becex 1enouek u3 0 u 1, y KOTOphIX KOJIMYeCTBO CUMBOJIOB () BIIBOE 0OJIbINE
KOJINYECTBA CUMBOJIOB 1.

e) {ablck|i#jwmj+£k};

f) {abick k=2i+3j, i>0, j>0}.

178. TIpeobOpa3yiiTe rpaMMaTHKy
S — aAA
A —aS|bS|a
B MII-aBTOMAT, TOMYCKAFOLIHMIA TOT XK€ S3bIK [0 MTyCTOMY MarasuHy.

179. Huxe npusenensl KC-sa3b1ku. [TocTpoiite st kaxkaoro u3 Hux MII-aBToMar, nomyckaromui
3TOT A3BIK MO MyCTOMY Marasuny. [Ipu »enanuu MoxHO cHavana noctpouth KC-rpamMmmaTuky
JUTSI 9TOTO sI3bIKa, a 3aTeM IpeodpaszoBath ee B MII-aBTomar.

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

180. IIpuBenuTe rpaMMaTHKy K HOpMaJIbHON opme XOMCKOTro

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

c) d)



S —aAa|bBb|¢ S —aABa|bBa]|e¢

A—Cla A—C|ab
B—C|b B—Clb

C — CDE | ¢ D — CDE |
D—A|B]ab C—DA|BDA|a

181. IMokaxxuTe, 4TO KaXKABIN U3 CIASAYIOMINX SI3BIKOB HE KOHTEKCTHO-CBOOOTHBIH.
a) {a"b"c'|i<n};
b) {0P|p — mpocroe};
c) {0'V]j=i
d) {a""c'|n<i<2n};
e) {0'200%|j = max(i, K)};
f) {a""c'|i#n}

182. OHpe,Z[eJ'II/ITB KaKHnE€ U3 NPECIII0KCHHBIX SA3bIKOB HE SABJIAIOTCA KC-s3p1k0M. OTBET 000CHOBATE.
a) Li={w|w=a"pb"ckd®, m=k, n=2s }
b) Lo={w | w=a"(bc)"u (acc)™b"d cS, m>n, s<2k }
c) La={w|w=(a"b)"ck ~ (bb,aa)"(b™c), k>0, m>5 }

183. Tlo 3apannomy MII-aBromary noctpoiite KC-rpammaTuky

184. IlpuBenuTe rpaMMaTHKy K HOPMaJIbHOH opme XOMCKOTO:
S—aDBc|BAB|aA
A—BaA|DA|ale
B—cABa|DDB|caBl|e
D—BA|cDaB|cDc
185. IIpuBenuTe rpaMMaTUKy K HOpMajabHOH popme XOMCKOTO:
S— BaA |ABBAJaA
A— aDBc |DA|ale
B— cDaB | cABa|caD
D—AD| DDB |cDcle

3a‘leTHO'3K3aMeHaHI/IOHHble MaTepuaJbl JIsA HpOMe)KyTO‘{HOﬁ arTrecranumu
(3K3ameH/3a4eT)
Tunosble KOHTPOJIbHBIC 3a/1aHUA
KonTtpoJubnas padora 1

1. M300pa3uth Ha KOOPMHATHOH TNIOCKOCTH 00JIACTH HCTHHHOCTH MPEAUKATOB
UCTHHHOCTH npeanukatoB ((x>2)v(y>1))A((x<-1)v(y<-2))

2. SIBnsiercs nu npuBenEHHAs (OpMyJTIa TOKIAESCTBEHHOMN?
(VxP(x) v¥xQ(x)) — Vx(P(x) AQ(x))

3. THomyunTs 1m.H.¢. npeauKaTHON HOPMYIIBL.
(IxVzP(x,z) v VxVyP(X,y)) ->VzR(z)




4.

4. WzBectHo, uto AC B = C, A #0,C #J. SIBNsieTcst 1M1 MHOXECTBO ITyCTHIM?
A U(B\C)

5. VYmpocrture Belpaxenue, ecnu C=U, D=
ANCUBNCUAND;

6. VYnpocrtute Boipaxenue, ecan Ac Bu Cc D

AuUB)NcuUDy;

7. PemmuTh ypaBHEHHE
(AnX) UB=A\X

8. Ormpenmenute, KAKUMH CBOMCTBAMH 00JIA/IAIOT CICIYIOIINE OTHOMICHHUS Ha MHOKecTBe N
aRb < a u b cocrosit u3 pasubix 1udp

9. Ompenenure, KAKMMHU CBOMCTBAMH 00JIAIAIOT CJEAYIOIINE OTHOIICHHUS HA MHOYKECTBE
M={1,2,3,4,5,6,7,8,9,10}. Haiitu Tpan3utuBHOE 3aMbiKanue R".
aRb < |a-2b|<5

10. Ecnu OTHOIIIEHHE SIBIIACTCS OTHOIIEHHEM 3KBHBAJICHTHOCTH, TO HAUTH HHIEKC
pa3OueHus MHOKeCTBa Z2
(X1,y1)R(X2,y2) <>pazHocTh MaKCUMaIBbHOW IM(PBI X1 ¥ MUHUMAIBbHOU MBI Y1 paBHA
Pa3HOCTH MaKCHMAJIbHOM HUMPBI X2 1 MUHUMAIILHOW IIU(PPHI Y2

11. Onpenenuts cBoiictBa Gpyukuuii f : R—>R u ¢g: R—>R . Haiitu fog u gof u onpenenurs
UX CBOMCTBA.

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

fo =1

KonTpoabHnas padora 2

CKOJIBKO CJIOB JUTMHBI 25 B aHIIMICKOM andaBute(Bcero 26 OYKB) MOKHO COCTaBUTh, €CIIH
3 OyKBBI TOBTOPSIIOTCS 110 2 pa3a, 2 OyKBbI MOBTOPAIOTCSA 4 pasa, a OCTalIbHbIE OyKBBI
pa3IuyYHBbIE.

CkonbkuMHu crioco0amu 28 KOHBEPTOB MOKHO IPOM3BOJIBHO PA3IIOKHUTH IO 6 SIUKaM,
€CJIH:

1) Bce KOHBEPTHI Pa3HbIC U BCE SIIMKH OJJMHAKOBHIC

2) BCE KOHBEPTHI Pa3HbIC M BCE SIIMKH Pa3HbIC

3) BCe KOHBEPTHI OIMHAKOBBIC M BCE SAIIMKUA Pa3HbIC

CKOJIBKO CcITOc000B pa3iath 35 MopydeHUid cpeau 6 KypbepoB, TaK YTOOBI:

1) KaKABIA MOJTYYHIT XOTS OBl OTHO IOPYYCHHE

2) KaXIbIil MOTYYHIT IPOU3BOILHOE YUCIO TIOPYUCHHN

CKOJIBKUMU CITOCOOaMH MOYKHO Pa3MECTUTh 25 KHUT Ha OJTHOM TMOJIKE TaK, YTOOBI MEXTY
KHHUTON A u kHUTOM B pacmonaranoces He MeHee 3-X KHHT U He 0ojiee 5-X KHUT

Nwmeercs 28 xuur aBropa A, 18 xkuur asropa b, 25 kuur aBtopa C, 9 xuur asropa /l.
CKOJbKO BapUaHTOB BHIOPATH:

1) 2 KHHTH OJTHOTO aBTOpa

2) 5 KHWT JIByX aBTOPOB

PaccmarpuBaroTcs cioBa B andaBure {ai,az,...,aq}. Yepes ni 0003HaYaETCS YUCIIO
BXOXKJCHUI OYKBHI ai B C10BO. TpedyeTcs MoACUUTaTh YHCIIO CJIOB JUIMHBEI N,
YIOBJIETBOPSIONIMX TAHHBIM ycioBuio: =9, n=10, n1+n2<5

KonTtpoubsnas paéora 3
1. Omnpenenutsb TOXAEeCTBEHHBI U popmybl A u B myTem cpaBHEHUs X TaOIUYHBIX
MpECTaBICHUI



5.

6.
0
0
0
0
1
0
-1

A=((NL1DINL G = 2), B=(xIy) L ¢lD)A - (- 2)
Onpenenuth (GUKTUBHBIC U CYIIECTBEHHbIE IEpEMEHHbIE (DYHKITHH
1100010111111100
octpouts CIH® u CKH® ¢pynkuuun
0101010100001111
MeTtonom HeonpeaeaeHHbIX K03()(OUITUEHTOB MOCTPOUTH MONIUHOM JKerankuHa

01001110

KonTtpoJubnas padora 4
Haiitu Bce dpyukiuu f €M NS , KOTOpbIe MOXHO MOJYYHUThH M3 BEKTOPA 3aMEHOM
cumBoja «—» Ha 0 win 1: (-01----- )
Haiitu uncino ¢yukuuii f, npuramiexanux Mmaoxecty A: (TouS)\ (LN(M\T1))
Jlokazatk, uto MHOXecTBO A He mycto:A = (TinTo) \ (LUS).
BbIsicHUTS, 10JTHA JT crcTeMa A (DYHKIIU#, 3a1aHHBIX BEKTOPAMH CBOUX 3HAYEHHIA:

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

KonTtpoJsbnas pa6ora S
OnpenenuTs YKCII0 AEPEBHEB ¢ 8 BEpIIMHAMH, Y KOTOPOTO JIBE BEPIIWHBI CTETICHU TPH.
[lepeuncnute Bce HEOPUEHTUPOBAHHBIE Tpadbl O€3 MeTenb , UMEIOIINe TaMUIBTOHOB
LUK, 5 BEPILIHH.
Haiitu rpad ¢ mectrio BepuIMHaMu, KOTOPBIA UMEET 3MUIepOB LUK, HO HE UMEeT
raMHJIbTOHOBA ITUKIIA.
I'padsl pa3duTh Ha KiIacChl MONAPHO HEU3O0MOPGHBIX I'padoB

[TocTpouth MaTpHuily JOCTHKUMOCTH B3BELIEHHOTO Ipad)a 1 0CTOB MUHMMAJILHOTO Beca

Vi s M 4 Vs

2
A 67 3 |4
5
Va9 3 4. iG
7
6| & 9 11
Y 5 Vi
Haiit KOMIOHEHTHI CUIIBHON U ¢1a00# CBA3aHHOCTH
-1 0 0 1 0 0 0 -1 0
0 0 1 0 0 0 0 0 -1
1 0 0 0 -1 -1 0 0
0 1 -1 0 0 1 0 0 0
0 0 0 -1 0 0 0 0 1
0 -1 0 0 1 0 0 1 0
0 0 0 0 -1 0 1 0 0



7. Kakwue u3 rpadoB rraHapHbI

/]

KonTtpoJubnas padora 6

1. WU3sBectHo, uyTo 1151 andasura A={a, b, ¢, d, e, f} ucnonssyercs cypdukcusrit kox K={00,
001, 1011, 11101, 0010, O111}. Ilpm mepemaun COOOIIECHUS HCIOIB30BAICS KO
XeMMHHIa, UCIIPaBJISIOIuUI oAHy omuOKy. [TomyyeHo kogoBoe coobiieHue

111011011101000100010100111001011101

Haiinnre ncxonHoe cooOIeHue.
2. Tloctpouth cxeMy u3 (QyHKIIMOHAIBHBIX 2JIEMEHTOB B 0a3uce B={A, v, —}, peanusyroryto
KOHEUHBIH aBTOMAT peau3yomuil pyHKIuo n+m-2.

3. Tloctpouts amarpammy Mypa ajis KOHEUYHOTO aBTOMAaTa peaju3yromero QpyHkIuw 2Nn-
4m+3.

Konrposabnasi padora 7
1. Tloctpouts KA momyckarommuii si3eik L={W| W cogepskut nmoauemnouku 0000 1 011}
2. Tloctpouts e- HKA nomyckaromuii si3pik L={W| W conepxut 6e3 nepeceueHus aBe
pasnuyHbIe NOAENnoYKy U3 MHOkecTBa {110, 0011, 1100} }
3. TloctpouTh peryssipHOE BbIpaXKEHHE IS LIETOYEK JOIMYCKaeMbIX aBTOMATOM

*A
*B
C
D
—E
4, HOCTpOI/ITL MHWHHUMAJIBHBI

elpdivliviivliy

BTOMAT

*A
—B
C
*D
F

G
*E

o>o|n>olo/olF o|o|>|mw|le

Konrpoabnasi padora 8

1. Beinucats peryssipHoe BeIpaKeHUE I A3bIKa JolyckaeMoro cieayomuM e-HKA:
0 1 €

—0o gz q1, g4
d1 Q: 02,
gs
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17.
18.
19.
20.
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22.
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0.
. Oyskmn. MHBEKIS, CEOPBEKITHS 1 OueKus. Sapo GyHKITHH.
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15.
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0K}
*0s Q1 g3
g4 Qs g4,
Oe
Qs s Ju
*Js 04, Q6

OnpenenuTh KaKue U3 MPEIIoKEHHbIX A3BIKOB HE ABJIAIOTCS PEryisspHbiM. OTBET
000CHOBATb.
a. Li={w|w=(amb)"c", m>0, n>0 }
b. La={w|w=a"(b"c)", m<n, n>0 }
c. La={w|w=(a™)"ck n (a,bb)?M(bc)*, k>m}
[octpouts KC-rpamMmatrKy s ciaeayromero s3bika: 0"13™3 U 0"1M0K, m=n, k>m
ocTpoiite MIT-aBToMaT nomyckaroumii si3eik: {a'bick | i=k+3j, i>0, >0}
OmnpenenuTh KaKue U3 MPEIIoKEHHbIX A3bIKOB He sBisoTcst KC-s3pikoM. OTBET
000CHOBATb.
a. Li={w|w=a"b"ckd®, m>s+2, k>n }
b. L={w | w=(ab)™(bc"c)" U (a™b")"ckd®, m=k, s<m+n }
c. La={w|w=(@™)c” U (b*b,a™"(b, c™¥, k>0, m>5 }
[IpuBeMTE IPAMMATHKY K HOPMaJIbHOM (hopme XOMCKOTO:
S—» BaA | AD| DDB
A— aDBc |DA|ale
B— cDaB | ABBA|cABalcaD
D— cDcle | aA

Bonpocsl 1J11 NOATOTOBKH K 3K3aMeHY

OCHOBHBIE TOHATHS JIOTUKU BBICKA3bIBAHUN U TPeAUKATOB. KBaHTOPBI.
Ksanropsl. [Ipedukcnas HopmansHas ¢popma

Metobl JOKa3aTENbCTB.

MuoxecTtBa. OcHOBHBIE MOHATHS. CIIOCOOBI 3aJaHMUS.

Ornepanuu HaJ MHOKECTBAMH.

bynean. /lekapToBO mpou3BEACHUE.

OtHomenusi. OCHOBHBIE OTIPEICIICHHUS.

CBoiicTBa OMHAPHBIX OTHOIIICHUH.

Oneparuu HaJ OMHAPHBIMU OTHOILIEHUSIMH. 3aMbIKaHHUE OTHOILICHUM.
OTHOLIEHNE 3KBUBAJICHTHOCTU U OTHOLLIEHUE MOPSI/IKA.

MOoOIHOCTh MHOXKECTBA.

Komb6unaropuka. Pazmenienns u nepecTaHOBKH.
KomOunaropuka. CoueTaHusl.

[TomunomunanbHas popmyna. bunom Hetotona. CoiicTBa OMHOMHHAIBHBIX
KOA(p(UIIMEHTOB.

Pa3z6ouenus. [IpuHIMI BKIIOYEHUS H UCKITIOUEHUS.
Yucno cropbeKTHBHBIX pyHKIni. ®opmyna CTUpauHra.
IToncranoBku. MuBepcuu.

Anrebpa noruku. OyHKIHH anreOpbl JIOTHKH.

[TpyHIMI TBOMCTBEHHOCTH. 3aKOH JIBOMCTBEHHOCTH.
Hopwmansnsie popmer: JHO, KHO, CIH®, CKHO.
Munumuzanus OyneBbix pyHkuuit B kiacce JJHO.
ITonHOTa M 3aMKHYTOCTb.

3aMKHYTBIE KJIACCHI.

Teopema Ilocta o monHoTe. CneacTBus.
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44,
45.
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48.
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59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
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74.

Bunbr u ciocoOw1 3aganus rpados

N3omopdusm rpados

[Toarpader n yactu rpada. Onepanun Haa rpadamu

Mapupytsl. loctuxumocts. CBA3HOCTS.

Paccrosinus B rpadax

Crenenu BepuuH. O6x0/161 rpadoB.

[uxel Diinepa u ['amunpToHa.

OcToBsl rpagoB

@yHIaMEHTAIbHBIE IUKIIBI

Paspesbl

Packpacku rpadon

[Tnanapusie rpads

AndaBuTHOE KOJUPOBAHUE

Kompl ¢ ucripaBieHueM I ommooK.

Cxembl U3 (pyHKIMOHANBHBIX 1eMeHTOB. Cymmarop. Beranrarens.

CxemblI U3 (PyHKIIMOHAIBHBIX YJIEMEHTOB. Y MHOKCHHE.

OrpaHu4eHHO 1eTepMUHUPOBaHHbIE (YHKIIUU. ABTOMAT BBIYUCIISIFOIINNA (QYHKIIHIO.
Cxema u3 QyHKIIMOHAIBHBIX HJIIEMEHTOB.

OTIMYUMOCTb COCTOSIHUM aBTOMATOB BBIYUCIIAIOMINX (PYHKIIHH.

[TonsiTHE 1IENIOYKH, S3bIKA B 3aJIAaHHOM aji(aBUTE.

JlerepMHUHUPOBAHHBIA KOHEYHBIN aBTOMAT JIONyCKaromui 1enodku. A3pik JIKA.
HenerepmunupoBaHHBIN KOHEUHBIN aBTOMAT JAoIycKaromuil nenouku. SA3eik HKA.
OxkBuBajeHTHOCTH JIKA 1 HKA.

Koneunble aBToMathl ¢ g-niepexoaamu. 3ambikanue. A3piku e-HKA.
OxBuBasieHTHOCTH JIKA u e-HKA.

Perynspuble Beipaskenus. OnepaTopsl.

[Toctpoenue perynspHoro Boipakenus mno KA.

MeTo1 HCKITIOUEHHUS COCTOSTHUS AJIsl IOCTPOEHUS PeryisipHOro BeipaxkeHus: mo J(KA.
[Toctpoenue e-HKA no peryiasipHoMy BBIPaKEHHUIO.

AnreGpanyeckre 3aKOHBI JUIsl peryJIsIpHbIX BbIpaK€HUI

[TpoBepka UCTUHHOCTH anreOpandyeckux 3aKOHOB ISl PEryJISIPHBIX BBIPaKEHUI
JlemMa 0 HaKayke JIsl pETyJISIPHBIX S3bIKOB

CBOWCTBO 3aMKHYTOCTH PETYJISIPHBIX S3BIKOB

Ob6pammenue. 'omoMoppusm.

MunuM#3aIus aBTOMaToB.

KoHnTekcTHO-cBOOOHBIE TpaMMaTuku. BeiBos. Ilopoxkaenust.

s3Ik, 3amaBaembrii KC-rpammarukoii. JlepeBo pazoopa.

OKBUBaJIEHTHOCTh BBIBOJIA, TIOPOKICHUS U JiepeBa pa30opa

Heonno3naunocts B KC-rpammarukax

ABTOMaTHI ¢ Mara3uHHOM mamsTeio. Konduryparmsi.

Brruncnenus ning MIT-asromatos. A3eiku MIT-aBTOMaTOB.

DKBUBAJIEHTHOCTD JIOMYCKaHUs IO ITyCTOMY Mara3suHy M 10 COCTOSIHUIO
IToctpoenne MII-aBromara no KC-rpammaTtuke

[octpoenne KC-rpammatuku no MII-aBTomaty

JlerepMuHUpPOBAaHHBIE aBTOMATHI C Mara3uHHoM naMmsaTeto. JIMII-aBromater u KC-
rpaMMaTUKH

HOpMaHBHaH (bopMa Xomckoro. Berancnenne MopoXXKaaromunux U J10CTHXXUMbIX CUMBOJIOB.

Hopmanbshas popma Xomckoro. Y aaneHue e-npoayKuui
Hopwmainbras ¢popma XomMckoro. Y naneHne HemHbIX MPOTyKITHi
JlemMma o Hakauke KC-s3bIK0B.



4.2 MeToauvecknue MaTepuajbl, Onpeaesoine Npoueaypbl ONeHUBAHUS 3HAHUIA,
YMeHHUil, HABBIKOB H (WJIH) ONbITA [JAeSTEJbHOCTH, XaPAKTEPHU3YIOIIUX JTalbl
¢dopmupoBaHus KOMIIETEHUHH

Meroanuyeckue PpeKOMEHAALMH, ONpeAeJsilomue MPoueAypPbl  OLEHHBAHUA
BbINOJIHEHNSI KOHTPOJIbHBIX 3aJaHMIA:

3aI[aHI/IC CUHMTACTCA BBITIOJIHCHO, €CJIN:

- CTYJACHT BIaJieeT TEPMUHOJIOTHEN
- NpUMEHEH MPaBUIbHBIA METOJI PEeLICHUS
- XOJl pacCyXJ/I€HUI COOTBETCTBYET JIOT'HKE 3aJaHUsI

- JIOIyCKaroTcs apuMETUIECKHUE OITHOKH.

Meroauyeckue peKOMEHAALMH, OMNpedeJsiloIMe  Npoueaypbl  OLECHHWBAHUS
CaMOCTOSITeIbHOW padoThI:

Pemenus npexacraBisitoTcs CTyAeHTaMHU NUCbMEHHOM gopme B cucteme Moodle niu B
aynuropuu. Cpok IIpeICTaBICHHS OIPaHUYEH 110 BPEMEHHU.

OneHuBaHuE pe3yJIbTaTOB CaMOCTOSATENIBHOM pa0OThl OCHOBBIBAETCS Ha KadecTBE
BBITOJIHEHUSI CTYIEHTOM 3a/laHUN.

3ajaHue CUUTAETCS BBIIIOJHEHO, €CIIH:

- CTYACHT BJIAACCT TCpMHHOHOFHeﬁ
- HPHUMCHCH HpaBI/IJ'ILHHﬁ MCTOH PCUICHUA
- X0 paCCY}KI[eHI/Iﬁ COOTBETCTBYET JIOTUKE 3aJaHUSA

- JIomycKaroTcs apu(pMeTH4ecKre OMIMOKH.
Kpurepuu onenkmn:
OLIEHKA «HEeYI0BJIEeTBOPUTEIbHO»: penieHo MeHee 50% 3amanuii.
OLIEHKA «YyIOBJIETBOPUTEJbHO»: peiieHo meHee 75% 3amanui, Ho He MeHee 50%
3aJIaHUI;
OLIEHKA «XOPOILIO0»: perieHo ooiee 75% 3amanuid.
OIIEHKA «OTJIHYHO»: perieHo 6osee 90% 3amaHui.

MeToauyeckne PpeKOMeHIAUMHU, OIpeaeJsA0NHe NPOUeAYPbl  OleHHBAHUS
KOHTPOJIbLHOM padoThI:

Pemenus mpeacraBnsitoTcs CTyJAeHTaMH NHUChbMEHHOW ¢opme B cucteme Moodle unm B
Ay IUTOPHH. CpOK BBIITOJIHCHHA OI'PpaHHUYCH 110 BPEMCHH.

OneHnBaHNEe OCHOBBIBAETCS HA KOJUYECTBE BHITIOJHEHHBIX CTYACHTOM 33IaHUM.

3a/laHue CUNTAETCS BBIIIOJIHEHO, €CIIH:

- CTYJIEHT BJIaJIe€T TEPMHUHOJIOTUEH
- TpUMEHEH MPaBUIBHBIA METOJ| pEeIICHUS
- XOJ pacCyXIEHUN COOTBETCTBYET JIOTUKE 3aaHUS

- JIOMyCKAroTcs apu(METHIECKUE OIMINOKH.
Kpurepum ounenku:
OlIEHKA «HEeY/0BJIETBOPUTEJILHO»: pemeHo MeHee 50% 3amanuid.
OLICHKA «Y/A0BJIETBOPUTEIbHO»: pelieHo He MeHee 50% 3amanuii;
OIIEHKA «XOPOIIO0»: pemieHo ooinee 75% 3amanuid.
Ol[eHKA «OTJIUYHO»: penieHo 6onee 90% 3ananuii.

MeToaunuecKkue PECKOMEHIANNHA, ONPEACTAIOIINEC ITPOUECAYPHLI OHCHUBAHUS HA 3a9€TE:



[Ipouenypa nmpoMeXKyTOUYHON aTTECTAIMU MPOXOAUT B COOTBETCTBUU C IlonoxxkeHueM o
TEKYIIeM KOHTPOJIE U MPOMEXYTOUHOH arrectanuu ooyqatomuxcs @PI'BOY BO «KyoI'Y».

HtoroBoii ¢hopmoit KOHTpoOJIE CHOPMUPOBAHHOCTH KOMIIETCHIIMH Yy OOYYaroIIuXcs IO
TUCITUTUIMHE SBIISICTCS 3a4eT U dK3aMeH. CTyIeHThI 0053aHbI TIOMYYUTh 3a4€T B COOTBETCTBUU C
pacnucaHueM U yu4eOHBIM IUIaHOM

®OC npoMeKyTOUHOM aTTECTALlMK COCTOUT U3 TECTOBBIX 33/IaHUM, KOHTPOJIBHBIX 3aJaHUI
Y 3aJIaHUN JISI CAMOCTOSATEILHON paOOTHI.

3aueT MO JUCHMIUIMHE TMpeclieAyeT Melb OICHUTh pPadOTy CTyACHTa, MOJy4YCHUE
TEOPETHYECKUX M IMPAKTUYECKHX 3HAHUM, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIILICHHUS,
NpUOOpPETEHUE HABBIKOB CAMOCTOSATEIHHON pa0O0ThI, YMEHUE MPUMEHSTh ITOTYYCHHBIC 3HAHUS JJIsI
peLIeHUs TPAKTUYECKUX 3a]1a4.

Pe3ynbrar ciaum 3auera 3aHOCUTHCS IPETOIABATENIEM B IK3aMEHAIMOHHYIO BEIOMOCTb 1
3aUETHYIO0 KHIXKKY.

OueHuBaHUE YPOBHS OCBOCHUS AMCIUIUIMHBI OCHOBBIBAETCS HA Kay€CTBE BBITIOJIHEHHS
CTYJIEHTOM TE€CTOBBIX 33JaHU, KOHTPOJBHBIX 33/IaHUN U 3aJJaHUI JUIsI CAMOCTOSITENIbHOM paboThI.

Kpurepuu onenkmn:

OLIEHKA «He3a4eT» BhICTABJSIETCS B CJIyUae BbINOJHEHHUS OJHOT0 U3 YCJIOBUI:

- CaMOCTOATCIIbHaA pa60Ta OIICHCHA Ha «HCYAOBJICTBOPUTCIILHO
- XOT# OBI O Ol[HOfI N3 KOHTPOJIbHBIX pa60T CTOUT OLICHKA «HCYOOBJICTBOPUTCIILHO»,

- BbINOJHEHO MeHee 60% KOHTPOIbHBIX 33/IaHUM.

OLICHKA «3a49€T» B CJIy1a€ BLINIOJTHCHUS yCJIOBI/Iﬁ:
- CaMOCTOATCIIbHAsA pa60Ta OIICHCHA HC HUKC YEM Ha KYAOBJICTBOPHUTCIBHO),
- BCC KOHTPOJIbHBIC pa60T OLCHCHBI HE HMXKE YEM Ha «KYAOBJICTBOPUTCIIEHO,

- BBINOJIHEHO He MeHee 60% KOHTPOIBHBIX 3aJaHUH.

MeToauyeckue peKOMEHIALMH, ONpeledlomue Npouelypbl OLECHUBAHUA HA
JIK3aMeHe:

[Iponienypa mpomMexyTOYHOM aTrTecTald IPOXOAHUT B cooTBeTcTBUU C [lonokeHnem o
TEKyIIeM KOHTPOJE U MPOMEeXYTOUHOH arrectanuu ooyyatomuxcs @PI'BOY BO «Kyo6I'Y».

Urorosoii ¢opmoit KOHTpOJS cHPOPMUPOBAHHOCTH KOMIIETEHUUH y OOydaroumxcs Io
JUCLUIUINHE SIBJSETCS 3a4eT M 3Kk3aMeH. CTylIeHTBl JONyCKalTcd K cladye dK3aMeHa, TOJIBKO
nocsie mojilyuyeHus 3auera no aucuuruiiae. CTyIeHThl 0053aHbl C1aTh SK3aMEH B COOTBETCTBUU C
pacrucaHueM U y4eOHBIM IIJIaHOM.

®OC npomMexyTOYHOM aTTecTallMd COCTOMT W3 BOIPOCOB K 3K3aMEHy, 3aaad 1o
JUCLUIIJIMHE U Pe3yJIbTaTaM TEKYILEro KOHTPOJIA.

DK3aMeH M0 AUCLUUILIIMHE TPecielyeT Iellb OLEeHUTh padoTy CTYyA€HTa 3a Kypc, TOJIy4eHHe
TEOPETUYECKUX 3HAHUH, UX MHPOYHOCTh, PA3BUTHE TBOPUECKOTO MBILIUICHUS, NpUoOpeTeHune
HaBBIKOB CaMOCTOSITEIbHONH pabOThl, YMEHHE MPUMEHATH MOJTY4YCHHbIE 3HAHUS ISl pPelleHus
IIPaKTUYECKUX 3a]1a4.

dopMa NpoBeAEHUS HK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEJOCTaBIAETCS MPaBO 33aBaTh CTYAECHTAM JONOJIHUTEIbHBIE BOIPOCHI
1o BCeH yueOHOM mporpaMMe TUCIUILTAHEI.

Pesynbrar caaun sK3aMeHa 3aHOCUTBCS IIPETIOJaBaTeIEM B DK3aMEHALMOHHYIO BEIOMOCTh
Y 3a4ETHYI0 KHHXKKY.

OneHuBaHue ypOBHS OCBOEHHS AMCLMILIMHBI OCHOBBIBAETCS HA KAUECTBE BBITOJIHEHUS
CTYJIEHTOM 3a/IaHMI TEKYIIETO KOHTPOJISI U1 OTBETOB HA BOIIPOCHI IK3aMEHaA.

Kpurepum ouneHku:



OLIEHKA «HEYI0BJIETBOPUTEJIbHO» BBICTABJSIETCS B CJy4Yae BBINOJHEHHUS] OHOIO W3
YCJIOBHIA:

- HCIIOHUMMAHHC CYIIHOCTHU MH3JIara€MbIX BOIIPOCOB, FPY6BIC OIINOKKA B OTBCTC,
HCYBCPCHHLIC U HCTOYHBIC OTBETHI HA JOIIOJIHUTCIBHBIC BOIIPOCHI;

- CaMOCTOATCIIbHaA pa60Ta OIICHCHA Ha «HCYAOBJICTBOPUTCIILHOY

- XOTs OBI IO OJIHOM U3 KOHTPOJIbHBIX pa60T CTOUT OLICHKA «HCYNOBJICTBOPUTCIIBHO».

OLICHKA «YJI0BJECTBOPUTEJIBHO» B CJIY4a€ BbIIIOJTHCHUA YCHOBHﬁ:

- YaCTUYHO OTBETHJI Ha JIBa BOMPOCA OMJIETa WM IOCTATOYHO TOJTHO OTBETHII XOTS ObI
Ha OJIUH BOIIPOC;

- CaMOCTOATCIIbHaA pa60Ta OICHCHA HC HUIKC YCM Ha «YAOBJICTBOPHUTCIIBHO»,

- BCC KOHTPOJIbHBIX paGOTLI OLICHCHBI HC MCHECC, UCM Ha «YAOBJICTBOPHUTCIILHO).

OLICHKA «XO0pOo1I0» B ¢Jiy4a€ BbINMMOJHCHUSA yC.]'lOBP[ﬁ:

- J0CTAaTO4YHO IIOJIHO OTBCTUJI HA JIBa BOIIpOCa 6I/IJ'IeTa;

- JaHbl YaCTUYHBIC OTBCTHI HA JOIIOJHUTCIBHBIC BOIIPOCHI;

- CaMOCTOATCJIbHaA pa60Ta OIICHCHA HC HUIKC UCM Ha «XOpPOLIO»;

- BCC KOHTPOJIbHBIX pa6OTLI OILICHCHBI HC MCHCEC, UCM HAa «KYAOBJICTBOPHUTCIBLHO»,

- 60% KOHTPOJIbHBIX pa60T OLICHCHBI HC MCHECEC, UCM Ha «XOPOLIO» U «KOTIUYHO».

OLICHKA «OTJIUYHO» B CJ1y4a€ BbINOJIHCHUA yCJIOBPIﬁ:

- FHy6OKI/Ie HUCYCPIBIBAOIINC 3HAHUA 110 BOIIPOCaAM 6I/IJ'IeTa;

- JaHbI IPaBUJIIbHBIC U KOHKPETHBEIC OTBETHI HA JOIIOJIHHUTECIBHBIC BOIIPOCHI;

- CaMOCTOATCIbHaA pa60Ta OIICHCHA HC HUIKC, YEM Ha «XOPOIIO»,

- BCC KOHTPOJIbHBIX pa6OTLI OILICHCHBI HC MCHCEC, UCM HAa «KYAOBJICTBOPHUTCIBLHO»,

- 80% KOHTPOJIBHBIX PAOOT OLICHEHBI HE MEHEE, YEM Ha «XOPOIII0» U «OTIIMYHOM.

OneHouHble CpeACTBA Ui HMHBAJIUIOB W JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI BEIOUPAIOTCS C YIETOM MX WHAWBUIYAJIbHBIX MCUXO0()U3NIECKUX OCOOCHHOCTEH.

— IIpY HeOOXOAMMOCTH UHBAIMIAM H JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
IPEIOCTaBIISETCS JOTIOJHUTEIBHOE BPEMS JUIsl IOATOTOBKY OTBETA HA DK3aMEHE;

— MIpH TPOBEICHUH TPOIIEYPHl OIIEHUBAHUS PE3YIbTATOB 00yUEHUS] HHBAINIOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI IIPEAYyCMAaTPUBAETCS HCIOJIb30BAaHHE TEXHHYECKHX
CpPEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIs1 O0YHAIOIMINXCSl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
U WMHBAJIUIOB TIPOLEAypa OIEHUBAHUS pPE3YyJIbTaTOB OOYyYEeHUS TO JAUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATATIOB.

[Iponienypa olneHUBaHUsI PE3yIbTaTOB OOyUEHHsS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 370POBbsI 11O JAUCIMIUIMHE MPEIyCMaTpPHUBACeT NpeaocTaBiIeHe HHpopMaluy B
dopmax, afanTUPOBaHHBIX K OTPAHUYECHUSM HX 370POBBSI M BOCTIPUATHS WHPOPMAIIHN:

JInst I ¢ HapyIIeHUSIMH 3PEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,



— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI] ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arrapara:

— B IIeYaTHOM (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
00ydJaromuxcs.

4.3. Meroanuyeckue yKa3aHusi 10 OPraHu3anuM Jad0paToOpHbIX padoT
YcaoBust npUMEHEHUA:

e Kypc paccuuran Ha cTyeHTOB 1-ro rojga o0yueHus.

e Hanuuue nocryna k BeranciutesbHeIM pecypcam (GitLab) u I1O: Python 3.x,
oubmmotexku (NumPy, SymPy, NetworkX).

o Undpactpyxrypa mis npuéma 3anau (GitLab CI/CD, aBTOTECTbI) COINIaCOBaHA C
1abopaTOPHBIMU paboTaMHU.

Lesn, 3a1a4u U 02KM1aeMble Pe3yJIbTaThbl
Hen:
1. HayuuTh npuMeHSTHh METOABI TUCKPETHOW MAaTEeMaTHKH: JIOTUKA MPEIUKATOB,
KOMOWHATOpPHKA, TEOPHs TpadoB.
2. CdopmMupoBaTh HaBBIKH aJTOPUTMHUYECKON peann3aluu AUCKPETHBIX MOAEIICH.
3. IpuButs KyneTypy padotsi ¢ IT-undpactpykrypoii (Git, TecTupoBanue).
3agaum npenogaBaTes:

e [loaroroBka riana 1a6opaTopHBIX padoT.
e PaspaboTka MHAMBUIYAIBbHBIX 3adaHui (M13).
e Opranmzanus Git-uH(pacTpyKTyphl U HAITMCAHUE AaBTOTECTOB.

e [lepepabotka M3 mo utoram TeCTUpOBAHUS.
O:xunaembple pe3yJibTaThl CTY/A€HTOB:

e YMeHHe pemaTh 33a4H: HOCTPOSHHE NPEANKATOB, aHATN3 IPad)OB, MUHUMH3ALIUS
OyneBbIX (YHKIHH.

e Hagbiku peanuzanuu anroputmon Ha Python.

e [lonnmanue npuUHIKIIOB paboTHI ¢ Git U aBTOTECTaMH.

Mopsiaok peanusauuu

3amaya Nel: IloaroroBka njana j1abopaTopHbIX padoT

Temvl (coomeememeyrom n. 2.3.3 PII/]):

OCHOBBI JIOTHKHU TTPEANKATOB U METOJIbI JIOKA3aTEIbCTB.
Onepanuu HaJ MHOKECTBAMU U OTHOIIICHUS.
Komb6unatopHslii aHanu3 (pa3MelieHus, IepecTaHOBKH).
byneBsl GyHKIIMU 1 HOpMaNbHBIE (HOPMBI.

Anroput™msl Ha rpadax (Kpartyaiiime myTu, 1epeBbs).
KonnpoBanue n kosipl X9MMUHTA.

Koneunsie aBTomarsl 1 tuarpamMmmel Mypa.

Perynsipubie si3piku 1 KC-rpamMmaTuk.

3amaua Ne2: Pazpadorka U3

Ipumep: HUnousudyanvroe 3aoanue 1 (OcHogul 102uku npeouxamos)
Ieab: OcBOUTH MOCTPOCHUE MPEAUKATOB, METO/IbI JOKA3aTENbCTB (B T.4. MaT. UHIYKIIHIO).
Texnomoruu: Python 3.x, 6ubnuorexa SymPy.

JantenbHoctb: 8 yacos (4 yaca JIP, 4 yaca CP).

Pe3yabtat: Kon na GitLab + otuér.

NG~ E



TexHu4yeckoe 3a1aHue:
1. Jloruka nmpeauKaToB:
o Peamu3yiite QpyHKIIMIO TPOBEPKU BHIOJTHUMOCTH IIpEeIUKaTa Ha 3a1aHHOM
MHO’KECTBE.
o Iloctpoiite mpedukrcHy0 HOpMATBHYIO GopMy At HOPMYJIIBL:
vx3y(P(x,y)~Q(x))-
2. MeTtoa MaTeMaTH4YeCKOl MHIYKIMU:
o Jlokaxwure GpopMysy CyMMBI IIEPBBIX N HATYPAIbHBIX Yrces: SN=N(N+1)2Sn
=2n(n+1).
o Peamusyite npoBepky mara naaykuuu s n=100.
3. Busyaauszanus:
o Iloctpoiite rpad 3aBUCUMOCTH IEPEMEHHBIX IS PEUKATA.
IIpoBepka aBTOTECTAMM:
python
Copy
Download
def test_predicate_logic():
assert check_satisfiability(""3axvy P(x,y)") == True

def test_induction():
assert verify_induction_step(100) is True
KonTposbHbIe BOIPOCHI:
1. Teoperuueckue:
o Yem KBaHTOpP BCEOOIHOCTH OTJINYAETCS OT KBAHTOpA CYLIECTBOBAHUA?
o OOBscHUTE NPUHIMIT MATEMAaTHUYECKON MHAYKIIUH.
2. Ilpaktuyeckue:
o Hamummre xon npeoGpazoBanus Gpopmyssl B [THD.
3. AHanuTHYECKHE:
o Kaxkue orpanndenus y Mmetoga pe3osronuii?
Kpurepun ounenkn:

e Orimuno: [TosHOE BBINONIHEHUE + aHAIU3 PE3YJILTATOB.
e Xopomo: BeimonHenue 6e3 aHanusza.
e YI0BJeTBOPHUTEIbHO: YacTUYHOE BBHIIIOJHEHHUE.

° Hey)IOBJIeTBopI/ITe.]IBHO: HeBrinoIHEHHE KIIOYEBHIX TAIIOB.

IMopsiioK NpOBEePKU KOPPEKTHOCTH
Yek-JImcT:

e Hanuuue 8 U3, coorBeTcTByronux temam PII/I.

e Git-uadpactpykrypa ¢ yUETHBIMH 3aMUCIMH CTY/ICHTOB.

e [ITa6non penosutopus ¢ CI/CD (aBtotects! 1t 100% mporpaMMupyeMbIX 3aJaHuil).

e Uucrpykuus no padore ¢ Git:
o HMmeHoBanue koMmMuTOB: feat: 106aBUTH penienue 3agayuu 1.2.
o TpeboBanus Kk KOAy: JOKyMeHTUpoBaHue (yHkiwmii, PEP-8.

e Astorectsl g U3 1-8.

e [Ipumep Bomonnenus M3-3tanoHa.

5. llepeyenb yueOHOM JTUTEPATYPbl, HH(POPMALMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1. YueOHas iuTeparypa



1. Epycamumckuii, SI.M. JluckpetHas matemaTuka. Teopus U IpakTUKyM : yueOHuk / .M.
Epycamumckmii. - Cankr-IlerepOypr @ Jlaws, 2018. - 476 c. -
https://e.lanbook.com/book/106869#book _name.

2. Tak, B. I'. [luckpeTHas MaTeMaTuKa: TEOPHs MHOXXECTB M KOMOWHATOPHBIA aHaNU3.
COopHUK 3a/1ay : yueOHOe mocooue s akagemuueckoro Oakamappuara / [Tak B. . - M. :
Opaiit, 2018. - 318 c. - https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-
58C80091984C.

3. baBpun, MBan VBanoBuu. JluckperHas MaremMaTuka: y4eOHHUK M 331a4HUK @ Y4EOHUK IS
CIIO / WU. WU. Baspun. - MockBa : IOpaiit, 2018. - 209 c. - https://biblio-
online.ru/book/46422B2A-1497-4FFD-8A53-143190428418.

4. HosuxoB, ®enop AunekcanapoBuy. JlUcKkpeTHas MaTeMaTHKa : [Uisi OakalaBpoB U
MarucTpoB : y4eOHUK JUIsI CTYACHTOB By30B, 00YYarOIIUXCs 10 HAIIPABICHUIO TIOJTOTOBKU
"Cuctemusbiii ananu3 u ynpasienue" / @. A. HoBukos. - 3-¢ uzn. - Cankr-IletepOypr [u
ap.] : Mutep, 2019. - 493 c. : un. - (Crangapt TpeThero nokoyieHus) (Y4eOHUK 1Jis By30B).
- buGmmorp.: c. 479. - ISBN 978-5-4461-1341-5.

5. XKyk, Apcenuii Cepreeuu (KyOI'Y). JluckpeTHas MareMaTuka : JaOOpaTOPHBIH
npaktukym / A. C. Xyk, E. E. IlonynanoBa ; MMHHCTEpCTBO HAyKH W BBICIIETO
obpaszoBanus Poccuiickoii ®@enepannu, KybaHckuil rocyqapCTBeHHBI YHUBEPCHUTET. -
Kpacunonap : Kybanckuii rocynapctBeHHbiii yausepcutet, 2019. - 104 c. : wn., Tabm. -
Bbubmumorp.: c. 102. - ISBN 978-5-8209-1655-7.

6. Boponenko, A. A. JluckpeTHas MaTeMaTHKa. 3a7a4ydl U YNPAKHEHUS C PEIICHHUSIMH :
yaeOHOo-MeTommdeckoe mocobue / A. A. Boponenko, B. C. @enoposa. - Mocksa : UHDPA-
M, 2014. - 104 c. : nn. - (Beiciuee o6pa3zoBanue. bakanaBpuar). - bubnuorp.: c. 102. -
ISBN 9785160066011 : 152.90.

7. Boponenko, A. A. JluckpeTHas MaTeMaTHKa. 3a/Jadyd W YIPAKHEHUS C PCHICHUSMH :
yaeOHOo-MeTondeckoe mocodue / A. A. Boponenko, B. C. ®enoposa. - Mocksa : UHOPA-
M, 2014. - 104 c. : nn. - (Beicmee oOpa3zoBanue. bakanaBpuar). - bubmmorp.: c. 102. -
ISBN 9785160066011 : 152.90.

8. JKwranosa, E.®. [luckpernas maremaTtuka : ydeOHoe mocobue / E.®D. Kwuranosa ;
MunucrepctBo  obpazoBanuss U Hayku Poccuiickoit  ®enepanuu, Tomckuii
lNocynapctBennsiit Yuausepcutet Cuctem Ynpasnenus u Paguosnexkrponuku (TYCVYP). -
Tomck : Onb KownTtenr, 2014. - 98 C. -
http://biblioclub.ru/index.php?page=book&id=480497.

9. HoBukoB, ®emop AnekcanapoBud. JluckpeTHas MaTemaTwka : i OakalaBpoB U
MarucTpoB : y4eOHHK IS cTyaeHTOB By30B / ®@. A. HoBukoB. - 2-¢ m3a. - CaHKT-
[MerepOypr [u ap.] : [utep, 2013. - 399 c. - (YueOuuk g By30B) (CTaHIapT TPETHETO
ToKoJIeHus ). - bubymorp.: ¢. 386-387. - ISBN 9785496000154 : 356.45.

10. Mukonu, C. B. JluckpeTHas mMareMaTuka Juis OakajaBpa: MHOXECTBA, OTHOIICHHS,
¢bynkuuy, rpadsl : yaedHnoe nocodue / C. B. Mukonu. - Cankr-IletepOypr : Jlanp, 2012. -
192 c. - https://e.lanbook.com/book/4316.

11. lllentyHoB, Makcum BanepreBuu. /luckpetHast MmareMatuka /i OakanaBpuara : yueOHoe
nocobue i UCHOJb30BaHUS B y4eOHOM mpoliecce 00pa30BaTEeNbHBIX OpraHU3alHid,
peaM3yIoUX MPOTrpaMMbl BBICHIETO OOPAa30BaHMS [0 HAMPABIECHUSM IOATOTOBKH
10.03.01 - "Mudopmarmonnas 6e3onacHocts", 09.03.03 - "[IpuknagHas napopmaruka'",
38.03.05 - "busnec-unpopmaruka" (ypoBeHs OakanaBpuara) / M. B. [llentyHoB. - MockBa
: lopsiuas muaus-Tenexom, 2017. - 114 c. : un. - (YuebHOe mocoOue 1sl BEICIINX yU4eOHBIX
3aBeeHnid. CrieruabHOCTh). - bubmuorp. B konte 1. - ISBN 978-5-9912-0659-4.

5.2. Ilepuoanyeckue U3IaHUA:
1. Bassr nanneix kommannu «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
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5.3. UHTepHET-pecypchl, B TOM YHUCJIEe COBPeMEHHbIE MPodecCHOHAILHBIE 0a3bI
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Onexmponno-oudbnuomeunwvle cucmemst (I6C):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4
5

. ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6azvl OaHHbBIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uzgarensctBa Wiley https://onlinelibrary.wiley.com/
4.
5.

Hayunas snekrponnas 6ubnuorexa (H9b) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3alIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX xKypHa10B HOMKOH http://archive.neicon.ru
6. HamuonanpHast dSnekTpoHHas OuOnMoTeka  (JOCTYNm K DJEKTPOHHOM — OmbOimmorexe
muccepranuii Poccuiickoit rocynapctsennoit oubnuorexu (PI'b) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpruna https://www.prlib.ru/
8.  Baza mannbix CSD KemOpumkckoro nenrpa kpucrauiorpadpudeckux aanabix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexktopuym TB" http://www.lektorium.tv/
17. Yuusepcutetrckas nunpopmanuonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMdquHHble CNnpaeo4Hble CUCNIEMDbL

1. KoncynesranT [Intoc - cripaBodHast paBoBasi cUCTEMa (JIOCTYII IO JIOKATLHOM CETH C
KOMIThIOTEPOB OMOITMOTEKH)

Pecypcuvl c60600H020 docmyna

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

2. AmMepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HAayKH U BhICIIEro oOpa3oBanus Poccuiickoit ®eneparuu
https://www.minobrnauki.gov.ru/;

4. denepanbHbiii moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EnuHoe okHO JOCTyTa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexnust nudpoBeIX 00pa3oBaTeIbHBIX PecypcoB http://school-collection.edu.ru/ .

7. Ilpoext ['ocygapcTBeHHOro MHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymkuna
"O6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(popmMaMoHHBIN opTan "Pycckuii a3k http://gramota.ru/;

9. Cnyx0a TeMaTHYEeCKUX TOJIKOBBIX CIOBapeil http://www.glossary.ru/;

10. CnoBapu ¥ >HITUKIIONEANH http://dic.academic.ru/;

11. OO6pazoBatenbHbli TopTan "Yueba" http://www.ucheba.com/;
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12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @enepauun'. Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie anekmpoHHble 00pazosamenvHble U ungopmayuonusie pecypcol Kyol'V

1. DOnexrponnslii katanor Hayunoit 6nbianorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnektpoHHas OMOIMOTEKA TPy OB yueHbIX Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJBHOTO JUHAMHUYECKOTO 00yUeHUs http://moodle.kubsu.ru

4,

baza yueOHBIX mIaHOB, y4eOHO-METOAMYECKUX KOMILJICKCOB, Iy OJIMKaluil 1 KOH(pepeHIUH

http://infoneeds.kubsu.ru/

5. bubnuorexa nHGpOPMAIMOHHBIX PeCypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTH http://mschool.kubsu.ru;

6. DuekTpoHHBIN apxuB TOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIC 00pa3oBaTeIbHbIC peCypchl Kadeapbl HHHOPMAIIMOHHBIX CHUCTEM U TEXHOJOTUI
B oOpazoBanuun KyOI'Y wu nHayuHo-meromuueckoro skypHana "IIIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

5.4 IlepeyeHb HH(POPMATMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOT U

KOMHLIOTCpHOC TCCTUPOBAHHUC NIPCACTABIICHHBIX ITPOTrPpaAMM.

KoncynpTupoBanme, pasgada 3amaHuid IS CaMOCTOSITEIBHOM — paboThI
MOCPEICTBOM DJIEKTPOHHOM MOYTBHI.

Hcnonb30BaHue DIIEKTPOHHBIX MPE3CHTAMUA IPU IPOBEICHUHN JIEKIIMOHHBIX
3aHATUH.

Hcnonw3oBanme JICKIMOHHBIX MAaTE€PHUAJIOB B 3JICKTPOHHOM BHUJIC

HpOBepKa JOMAaIlIHUX 3aJaHui U KOHCYJIbTUPOBAHUC TTOCPCACTBOM SHGKTPOHHOﬁ
IIOYTHEI.

Hcnonb3oBaHue 3JIEKTPOHHBIX MPE3CHTAIMHA TPU MPOBEICHUM JICKIIMOHHBIX
3aHATUU

Cucrema MOODLE

[IpoBepka noManiHux 3afaHuil U KoOHCyIbTHUpoBaHue nocpeacTsoM JOUC Kyol'yY

5.5 Ilepeyensb JHMIIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO

o0ecnieueHUs

OpenOffice

GIT(GitLab)

Yandex Browser

Mozilla Firefox

Google Chrome

Python 3.x, 6ubarotexu (NUmPy, SymPy, NetworkX).

6. Meroanueckue ykazaHus [JIA O0y4alOIIMXCA IO OCBOEHHUIO
AMCIHUIIHHBI (MOXYJIs1)

IIo xypcy mHpeaycMOTpEeHO IpOBEIACHUE JIEKLIMOHHBIX 3aHATHI, HAa KOTOPBIX JAETCS
OCHOBHOH CI/ICTCMaTI/BI/IpOBaHHLIf/i MaTtcpural. B X0Ac€ JICKIIMOHHBIX 3aHATUH p336I/IpaI-OTCH
3JICMCHTEI TCOPHUHU U MTPAKTUKH III/ICerTHOﬁ MaTCMaTUuKH, IIPUBOJAATCA MPUMCEPLI pCIICHUS 3a/1a4,
IMPOBOAUTCA aHAJIU3 HaubOoee paciupoCTpaHCHHBIX omubok. ITocie IpoCIyIInBaHUA JICKIIUKU
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PEKOMEHYETCsl BBINOJIHUTh YNPaKHEHUs, IPUBOJAUMBIE B ayJUTOPUM AJISI CaMOCTOSTENbHOM
paboThI.

Ilo xypcy npeaycMOTpeHO HpoBeAEHUE Ja0OpaTOPHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
NPUKJIAJHOW CUCTEeMaTH3UPOBAaHHBIN MaTeprall. B Xxoae 3aHsATHI pa30uparoTcss METOIbI PeLICHUN
3afa4d no temaMm. Ilocie 3aHATHS PEKOMEHIYETCsl BBIIOJIHUTH YIPAXXHEHUs, IPUBOAUMBIE IS
CaMOCTOSITENIbHON PaOOTHI.

IIpu camoctosTenpbHON paboTe CTYAEHTOB HEOOXOAMMO U3y4UTh JIMTEPaTypy,
NPUBECHHYIO B IEPEYHSX BBIIIIE, JJIS1 OCMBICIICHHUS BBOJIUMBIX IOHATHH, aHAIN3a MPEATI0KEHHBIX
IOJXO0/I0B U METOZOB JUCKPETHOM MaTeMaTuku. [Ipu pemeHun HOBOM 3ajaun CTyIEHT JOJDKEH
YMETb BBIOPATh METOJI PELICHHUS M €r0 000CHOBAHUE.

BaxnelmuM 3TanoM Kypca SBISETCS CaMOCTOsITENbHAas paboTa MO AUCUUILIMHE. B
IpoIecce CaMOCTOATENBbHOM pabOTHl CTYJASHT NMPHOOpPETaeT HAaBBIKK PabOThHI C ITUCKPETHBIMU
00BEKTaMHU.

Hcnonp3yroTcss aKTHBHBIE, MHHOBALIMOHHBIE O00pa30BaTEIbHBIE TEXHOJOTHH, KOTOPHIE
CHOCOOCTBYIOT ~Ppa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(ECCHOHANBHBIX KOMIETEHUUH U
po(hecCHOHALHBIX KOMIETCHIINNA 00yJarOIIUXCs:

® npolieMHOe 00yUYCHHE;

® Ppa3HOYPOBHEBOE OOYUYCHHE;

® TIPOCKTHBIC METOBI OOYUCHHUS;

® JCCIIeIOBATENbCKHE METOABI B 00yUEeHUH;

e oOydYeHHe B COTpYIHUYECTBE (KOMaH/IHAs, TPYIIIOBasi paboTa);

® HH(OPMAITMOHHO- KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH.

Jist I ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM HJICKTPOHHOM MOYTHI.

Y4eOHO-METOJUUECKUM 00ecTieueHUEM KypCcOBOU pabOThl CTYIEHTOB SIBJISIOTCS:

1. yueOHas nmuteparypa;

2. HOpMaTUBHbIE TOKyMeHThl BY 3a;

3. MeToanYecKHe pa3pabOoTKH JUIsl CTYICHTOB.

CamocrosiTenbHast paboTa CTyI€HTOB BKJIIOYACT:

— o(opMIIEHHE UTOTOBOTO OTYETa (MOSICHUTEILHON 3aITUCKH).

— aHaJIM3 HOPMaTHBHO-METOINYECKOM 0a3bl OpraHn3aInmg,

— aHaJIM3 HAayYHBIX MMyOJIMKAIMY IO 3apaHee ONpeeEéHHON TeMe;

— a”anu3 U 00paboTKy uHpopmanuy;

— paboTy ¢ HayyHOH, y4eOHON 1 METOJMUECKON JIUTEPaTypOH,

— pabota ¢ koHcniekTamu Jiekiui, IbC.

Jl1st caMOCTOSATENIbHOM pabOThI MPEACTABISAETCS Ay JUTOPHUS C KOMITBIOTEPOM U JOCTYIIOM
B MIHTEpHET, K 37eKTpOoHHON 6MOIMoTeKe By3a U K HH()OPMAIIMOHHO-CIIPABOYHBIM CHCTEMAaM.
[Tepeuenp yueOHO-METOANYECKOTO 00ECTIEUECHUS:

1. OcnoBHas oOpa3oBareibHas IpOrpaMMa BEICHIETO MPOPECCHOHATBLHOIO 00pa30BaHHs
benepalbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEKACHUS
BhIciIero oOpa3oBanus «KybaHCKuit rocy1apcTBEHHBI YHUBEPCUTET» 110 HAMIPABICHHIO
MIOJITOTOBKH.

2. TlonoxxeHue o MPOBEACHUH TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH M ITPOMEKYTOUHOM
aTTecTanuu B (heepasbHOM rocy/1IapCTBEHHOM OIOKETHOM 00pa30BaTEILHOM
YUpEXKACHUH BhICIIEro oopazoBanust «KyOaHCKHI rocy1apcTBEHHBIN YHUBEPCUTETY.

3. O6mmue TpeOoBaHMS K TOCTPOSHHIO, COJEPKAHNIO, O(DOPMIICHHIO U YTBEPKICHUIO
paboueii mporpamMmbl AUCHUILTHHB DeiepanbHOro rocy/1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa BHICIIETO MPOGECCHOHATHFHOTO 00pa30BaHMUs.



4. Meroauueckue peKOMEHJAIMU IO COAEPKAHNIO, OYOPMIICHUIO U IPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIOTUI U OIIEHOYHBIX CPEJICTB B y4eOHOM Mpoliecce,
OCHOBaHHOM Ha denepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIApTE.

5. Y4eOHbIil M1aH OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBI 10 HAIIPABJICHUIO MOTOTOBKH.

6. denepanbHBII TOCYTaPCTBEHHBI 00pAa30BATEIbHBIN CTAHAAPT BBICIIETO
npo¢eCCHOHATBLHOT0 00pa30BaHMs [0 HATIPABJICHUIO MOATOTOBKH.

B ocBoeHMM MUCHUIUIMHBI MHBATUAAMH U JUIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBBSl  OOJIBIIIOEC 3HAYCHUE WMEET WHIWBHUIyalbHas ydeOHas pabora (KOHCYIbTAIlUH) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE Y4eOHOT0 MaTepHara.

NupuBuayanbHble KOHCYJIBTAlMM IO TPEIMETY SBJISIOTCS BAKHBIM  (DAKTOPOM,
CIOCOOCTBYIOIIUM HHIMBUTyaTU3allMd O0YyUEHUS U YCTAHOBJICHUIO BOCIIUTATEIILHOTO KOHTAKTa
MEXIy IMperojaBaTelieM W OOYYaroIIUMCS HMHBAJIHIOM WM JIMIOM C OTrPaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MatepuaJibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUMILINHE (MOYJII0)

Ne Bux paor HanmenoBanue yueOHOI ayTMTOPHUH, €€ OCHAIIEHHOCTh
000py/1I0BaHUEM U TEXHUYECKHUMU CPEICTBAMH 00yUEHUs
1. JleKumoHHbIE 3aHATUS | AyAUTOpUS, YKOMIUIEKTOBaHHAas crenualn3upoBaHHON
MeOesbI0 U TEXHUUYECKUMU CPEeICTBAMH 00yUeHUsI
2. JlaGopatopHble 3aHATHS | AyAUTOPHUS, YKOMIUIEKTOBaHHAas cHenualIn3upoBaHHON
MeOenbl0 M TEXHHUYECKUMH  CpPEeACTBAMHU  OOYyYeHHS,
KOMIIBIOTEPaMHU, IPOEKTOPOM, IPOTPaMMHBIM 00eCIIeYeHHEM
3. I'pynnossie Aypuropus, YKOMIUIEKTOBaHHAasI CHeUalIn3upoBaHHON
(MHIMBUyaTIbHBIC) Me0eNnbl0 U TEXHUYECKMMM  CpEACTBAMH  OOydYeHHs,
KOHCYJIbTAallUU KOMIIbIOTEPaMHM, IPOrPAMMHBIM 00€CIIeYeHHUEM
4, Tekymuii  KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBaHHas CIIeLIMaTM3UPOBAHHOMN
IIPOMEXYTOYHAs MeOenbl0 M TEXHHYECKUMH  CPEACTBAMH  OOYYCHHS,
aTTecrauus KOMIIbIOTEPaMHM, IPOrPAMMHBIM 00€CIIeYeHUEM
S5. CamocTosTenbHas Kabuner s caMoCTOATENbHOM pabOThl, OCHAIIEHHBIN
pabota KOMIIBIOTEPHON TEXHHKOW € BO3MOXKHOCTBIO IOJKIIIOUEHUS K
cetu «VHTEpHET», IpPOrpaMMON SKPAaHHOIO YBEIUYECHHS H
00€eCreUeHHbII JOCTYNIOM B JIEKTPOHHYIO MH()OPMALMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Tpumeuanue: Konkperuzamnus ayautopuii 1 ux ocHamienue onpeaensercs OITOIL.




