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MacnopT
(oH/1a O1IEHOYHBIX CPEJCTB MO0 Y4eOHOH JUCHUILIUHE
«JlUCKpeTHAasA MaTeMaTHKA»

Ilepeyenb kKoMIeTeHIUH (3J1IEMEHTOB KOMIIETEHLMI),
(¢GopmupyembIX B pe3yabTaTe 0CBOCHUA Y4eOHON AU CIUIIIUHBI

Drarnbl
Kon ®opMynHpoBKa KoHntponupyemsie
No . . dhopMupoBaHHS
W/ | KOHTPOTMPYEMOH |  KOHTpOIHMpyeMoit _TeMbI (cemectp
KOMITETCHIIMH KOMITETeHITUHT y49e0HOU TUCIUILTNHBI
W3YUYCHUs)
1 YK-1 crocoOeH Tema 1. Teopust MHOXKECTB HaYaJIbHBIN (2)
OCYLIECTBIISATh
MONCK, Tema 2. MaremaTnyeckas
KPUTHYECKUU JIOTUKA
aHaIU3 M CHHTE3
uHpopmanuu, Tema 3. KomObunaropuka
MPUMEHSATD
CHCTEMHBII Tema 4. Teopus rpacdos
MOJIXOJ JUIst
pelieHust Tema 5. Teopust KOHEUHBIX
MIOCTaBJIEHHBIX aBTOMAaTOB
3a1au
Tema 6. DneMeHTHI TeOpun
QJITOPUTMOB
2. OIIK-6 crocobeH Tema 1. Teopust MHOXKECTB HavaIbHBIN (2)
aHAIN3UPOBaTh U
pa3pabaTbiBaTh Tema 2. Marematuueckas
OpraHU3al[MOHHO- | JIOTUKA
TEXHUYECKUE "
YKOHOMUYECKHUE Tema 3. KomOunaTopuka
IIPOLIECCHI c
MpUMEHEHUEM Tewma 4. Teopust rpadoB
METOJI0B
CHUCTEMHOTO Tema 5. Teopust KOHEUHBIX
aHanM3a U | aBTOMaToB
MaTeMaTU4eCKOoro
MOJIEJIMPOBAHUS. Tema 6. DneMeHTBI TEOpUH
QJITOPUTMOB
IMoka3aTe/n U KPpUTEPUU OLCHUBAHUS KOMIIETECHIIMH,
OIMHUCaHHuE IIKAJ OIICHUBAHUSA
Kon Konrpomupyembie | HaumeHnoBanue
Ne . Ilokazarens oLeHUBaHUSA .
KOHTPOJIMPYEMOM TeMBbl y4eOHOM OLICHOYHOI'O
n/m (3HaHUS, yMEHUS, HABBIKU)
KOMIIETEHLIMU JUCHUTITUHBI cpencTBa
1 |VK-1 3HaTh: ocHoBHbIe | Tema 1. ®poHTANBHBIE W
I0JIOXKEHHUS teopun | Tema 2. WHUBUTyaJIbHbIC
MHOKECTB, Tema 3. OIPOCHI;
MareMaTuyeckou Jorukw, | Tema 4. KOHTPOJIbHBIE
KOMOWHATOpHKH, Teopun | Tema 5. paboTHI;




rpadoB, TCOPHUH KOHEUHBIX
aBTOMATOB, 3JIEMEHTBI
TEOpUn QITOPUTMOB;
OCHOBHbIE AJITOPUTMBI
pelieHus THUIIOBBIX
MaTeMaTHYECKUX 3a]au;
YMers: HCIIOJIb30BaTh
METObl TEOpHH
MHO>KECTB,
MaTeMaTU4eCKOM JIOIMKH,
KOMOWHATOPHKH, TEOPHU
rpa¢oB, TEOPHUH KOHEUYHBIX
aBTOMATOB, TEeopuu
QITOPUTMOB Ul aHaIu3a
u MOJIETTUPOBAHUS
peanbHBIX IPOLIECCOB B
YCIIOBUSX
npodeccnoHaTBEHOM
NesITeNbHOCTH;
HCIOJIb30BaTh  OCHOBHbBIE
MPUEMBI 00paboTKu
JAHHBIX; PEIlaTh THIIOBBIC
3aJauu; CTPOUTH u
HCCIEA0BaTh IPOCTEHUIINE
MaTeMaTH4eCKue MOJEIH;
oOparmaTbcst K
MH(pOPMaIMOHHBIM
cucreMam (Uurepner,
ClpaBoYHas U JApyras
MaTeMaTHyecKas
JUTEpaTypa) ISt
TIOTIOJTHEHHSI U YTOYHECHUS
MaTeMaTHYeCKUX 3HAHUH;
Bnaners:
MaTeMaTH4YeCKUMHU
MOHATUSIMH W CUMBOJIAMH
e BBIpAXEHUS
KOJIMYECTBEHHBIX "
KayeCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTH4YeCKUMHU
METOAaMHU M aJrOPUTMAMHU
B npwioxeHusx k IT
HayKaM.

Tewma 6.

WHIUBUYAJIbHBIC
3aanus,
IIPOMEKYTOUHAS
aTTecTalys
(3auer)

OIIK-6

3HaTh: OCHOBHBIC
TTOJIOKCHHUSI TEOPUH
MHOKECTB,

MaTeMaTHYEeCKON JIOTHKH,
KOMOWHATOPHUKH, TEOPHU
rpadoB, TEOPUU KOHEUHBIX
ABTOMATOB, AIIEMEHTHI
TEOpUHU AJITOPUTMOB;

Tewma 1.
Tema 2.
Tema 3.
Tema 4.
Tewma 5.
Tema 6.

OpOoHTAIBHBIE U
WHJUBUAYaTbHbIE
OIIPOCHI;
KOHTPOJIbHBIE
paboThI;
VHIVBUYaJIbHbIE
3a/aHus,
IPOMEXKYTOYHAs
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OCHOBHBIC AJITOPUTMBI

pEeICHUA THUIIOBBIX
MaAaTCMaTHYCCKUX 3aJ1a4,
VYMeTs: HCIIOJIB30BAaThb
METOABI TCOpHU
MHOXKECTB,

MaTEMaTHUYECKON JIOTHKH,
KOMOWHATOPHKH, TEOPHH
rpadoB, TCOPUU KOHEYHBIX
aBTOMATOB, TECOPHH
QITOPUTMOB JUIsS aHaIU3a
u MO/JICIIMPOBAHUS
pealbHBIX IPOIECCOB B
YCIOBHSX
npodeccnoHaTBbHOM
NeSITeIIbHOCTH;
HCIOJIb30BaTh  OCHOBHBIC
IPUEMBI 00paboTkH
JIAHHBIX; peIlaTh THIIOBbIC
3aJa4u; CTPOHTH u
UCCIIEIOBAaTh MPOCTEUIIIHE
MaTeMaTHYECKUE MOJICIIH;

oOparmiaTbcs K
MH(POPMAIMOHHBIM
cUCTeMaM (Mutepwner,
CIpaBoYHasT W  JApyras
MaTeMaTHYecKas
nuTepaTypa) TUTSt

MOIOJHEHNSI U YTOYHEHHUS
MaTEeMaTHUCCKUX 3HAHMUIL;
Bnanets:
MaTeMaTHYCCKUMHU
MOHATUSIMH W CHMBOJAMH
JUTS BBIPAKECHUS
KOJIUYECTBEHHBIX u
Ka4yeCTBECHHBIX
OTHOIIICHHUH,
MaTeMaTHICCKUMU
METOJIaMU U aJIrOPUTMAMU
B npwiokeHusix Kk IT
HayKaM.

aTTeCcTaIHs
(3auer)




@®oHIbI OLIEHOYHBIX CPEACTB 110 TUCHMUILJINHE «ﬂHCerTHaH MaTEMATHKA»
BOHpOCBI AJIA (l)pOHTaJILH])IX U HHIUBHUAYAJTBHBIX OIIPOCOB:

Tema 1. Teopus muoocecms.

1. [Tonsitue mHOXkectBa. I[lodyemy MoxkHO chopmyIupoBaTh  TOJIBKO

MHTYUTUBHOE OIpeAeIieHnE?

PaBHbie MHOXecTBa. Buibl MHOKecTB. CIOCOOBI 3a/1aHHsI MHOYKECTB.

[ToHsiTHE TyCTOrO MHOXECTBA.

[Tonsitue monmuoxkectBa. COOCTBEHHBIE M HECOOCTBEHHBIE TTOJIMHOKECTBA.

Teopema 0 KoJIMYECTBE BCEX MOJIMHOMXECTB Y KOHEUHOT'O MHOKECTBA.

CBolicTBa OTHOILIEHUS BKJIFOUEHUS.

YHuBepcanbHOE MHOXKECTBO.

Onepauun Haja MHOXKECTBaMU (0ObEIMHEHUE, TEepeceYeHue, pPa3HOCTb,

JOTIOJTHEHHE), X CBOMCTRBA.

Q. Omneparnys JOMOJHEHUS MHOYKECTBA 10 YHUBEPCAIBHOTO.

10. CgoiicTBa omeparuii HaJ, MHOKECTBaMH. 3aKOHKI i¢ MopraHa.

11. Jnarpammsl Diinepa-Benna.

12.  TlpuHIunD I1BOHCTBEHHOCTH B TEOPHUH MHOYKECTB.

13. TIlpsmoe mnpowmsBeneHne MHOXkecTB. OrmpeneneHue, cBoWcTBa. JlekapTos
KBaJIpar.

14. Tlonstue OunapHoro ortHomieHus. [lepBas u BTOpas TpOEKIMHU, Tpaduk
OMHAPHOTO OTHOIIICHHUS.

15. TlpexacraBnenne OMHAPHBIX OTHOLICHUM Tpadamu.

16. Omnepanuu Hag OMHAPHBIMHA OTHOIIICHUSIMH.

17.  CaoiicTBa OMHAPHBIX OTHOIIIEHUH.

18. bunapHbIe OTHOIIEHNS SKBUBAJICHTHOCTH U TTOPSIKA.

19.  ®akTop-MHOXECTBO.

20. Tlonstue pa30OueHHs MHOXeCTBa. TeopeMa O CBs3M (PaKTOP-MHOXKECTBA U
pazoueHusl.

21. bunaproe oTHOIIeHHE TopsiaKa. CBOICTBA, pa3HOBUIHOCTH.

22. llonarue ¢yHKUMOHAIBHOTO OTHOIIEHUS (wian  QyHkuu). OO6macTh
onpeneneHusi. MHOkecTBO 3HaueHui (pyHkuuu. PaBHbie pyHKIIMN.

23. Kaxkue pyHKIIMM HA3bIBAIOTCSI HHBEKTUBHBIMU, CIOPhEKTHBHBIMU.

24. Tlousarue 6ueximu. [Ipumepsi.

25. Ilonsarue anredpandeckoii oneparuu. CBoiictsa. [Ipumepsi.

26. YacTHU4HO ymops0uYE€HHbIE MHOKECTBA.

27. DKBUBAJICHTHOCTb yCIOBHI MUHUMAJIBHOCTH, OOpbIBAa YOBIBAIOIIUX LIETICH U
WHyKTUBHOCTH.

28. HMBomopdHbie 0TOOpaKeHUSI.

29. MomHoCcTh MHOXECTBa. MOIIIHOCTh KOHEUHOIO0 MHOXecTBa. CpaBHEHHE
MOIIIHOCTEMN.

30. IlonsATHE SKBUBAJICHTHBIX (PABHOMOIIIHBIX) MHOYKECTB.

31. Teopema 0 MOIIIHOCTH IPOMEKYTOUYHOTO MHOKECTBA.

32. Teopema Kantopa-bepumreitna. CrnenctBusi.
5
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33.
34,
35.

36.

37.
38.
39.

TeopemMa 0 MOITHOCTH MHOKECTBA BCEX MTOJAMHOKECTB JAHHOTO MHOKECTBA.
ITIoHATHE CYUETHOTO MHOXKECTBA. TE€OPEMBI O CUETHBIX MOIITHOCTSIX.
Kak MOHO 10Ka3aTh HECYETHOCTh MHOKECTBA TOYEK OTpe3Ka [0,1]?

MomHocTh  KOHTHHYYM. [IpoGiiemMa KOHTMHYYM B paMKax TEOpUHU
MHO>KECTB.

Kapnunanbueie uyncia. ApudmeTrka KapJuHAIbHBIX YUCEIL.

Akcuoma BbIOOpa U SKBUBAJICHTHBIC €1 YTBEPKICHUS.

BHyTpeHHSsIs TPOTUBOPEYMBOCTH TEOPUU MHOKECTB. [Tapajokchl.

Tema 2. Mamemamuueckas 1o2uxda.

14,

15.
16.

17.
18.

19.
20.
21.
22.

23.
24,
25.
26.
217,

[lonaTtrie BbICKa3bIBaHUSL. JIEMEHTAPHOE BBICKA3bIBAaHUWE. 3HAUYCHUE
BBICKA3bIBaHUS.

Jlornueckue onepanyu HaJl BBICKa3bIBAHUSMMU.

CBolicTBa onepanuil HaJl BBICKA3bIBAaHUSAMU.

[Tousarue ¢popmyibl anreOpbl JIOTHKH.

Buner  dopmyn (TOXIECTBEHHO HWCTUHHBIE, TOXJIECTBEHHO JIOKHBIE,
BBITIOJIHUMBIE).

[TocTpoenue TabyMIl HICTUHHOCTH.

3aKOHBI JTOTUKH (TaBTOJIOTHUN).

Omnpenenenus CHA® (CHK®). CymecTBoBaHHUE U CIIOCOOBI ITOCTPOSHUS.
PaBHocunbHOCTE hopmyst. OnpeneneHue u crnocoobl J0Ka3aTeIbCTBA.
[Ipocreitmme paBHOCUIBHOCTH B JIOTUKE BBICKA3bIBAHUIA.

[TonHBIE CUCTEMBI JIOTHYECKUX CBSI30K.

Mpuorounen XKerankuna. CyniecTBOBaHUE U CIIOCOOBI MOCTPOEHUS.

Uto mpexacraBisitoT coboit omeparuu: mrpux [lleddepa, crpenka Ilupca,
CJIOKEHME IO MOJYIIO 27

CnocoObl  noka3arenbcTBa. [IpaBUio  1EMHOTO  3aKJIIOYEHMS, 3aKOH
KOHTpParno3ul1H, 10Ka3aTeIbCTBA OT MPOTHUBHOTO.

[Tonstue npenukara. Jlornueckue onepauuu HaJ IpeauKaTaMHu.
KBanTopubeie omeparuun Hajx npeaukatamu. CBOOOJHBIE U CBSI3HBIE
MIEpEMEHHBIE.

UTto Ha3bIBaeTCs 001aCThI0 UCTUHHOCTH MpeauKaTa’?

TOXIECTBEHHO MCTUHHBIC, TOXJIECTBEHHO JIOKHBIE U  BBINOJHHUMBIC
MPEAUKATHI.

DopMyJIbI JIOTUKH MPETUKATOB.

PaBHOCHIIBLHBIE IPEAUKATHI.

OCHOBHBIE TaBTOJIOTMH JIOTUKHU MIPEIUKATOB.

@dopMabHBI  SA3bIK JIOTUKU BBICKA3bIBAaHUHM (MPUHLMIIBI MOCTPOEHUS).
AndaBuT, aKCHOMBI, IPABUJIO BBHIBO/IA.

Teopembl opManbHON TEOPUH.

Teopemsl 0 popmanbHOl Teopuu. CBoMCTBA TeOpUH. MeTaTeopeMBl.
OcHOBHBIE TOHATHS O (HOPMATTU3AINH JIOTUKU TIPEIUKATOB.

CBoiicTBa TEOpHil IEPBOIO MOPSIIKA.

[TonsiTue 00 MHTEpHIpPETAIUNA U MOACIH B OPMATTLHOM JIOTUKE TIPEIUKATOB.

6



Tema 3. Kombunamopuxa.

W

0~ O

Yro u3yuyaeT koMOMHATOpUKA?

Kaxkast 3agaua cuntaercs KOMOMHATOPHOU?

OcHOBHBIE ITpaBUIa KOMOMHATOPUKH.

OcHoBHbIE ~ KOMOMHAaTOpHBIE  (OpMyJbl  (pa3MelieHHs,  COuYeTaHus,
MIEPECTAHOBKH) C TIOBTOPEHUEM H O€3 IIOBTOPCHHIA.

CpoiicTBa coyeTaHUM.

bunom Hrrorona. [lonmmuomuanbHas hopmyia.

Yucna dubonayun. PekyppeHTHBIC COOTHOIIICHUS.

Hcnonb3oBaHue peKyppeHTHBIX COOTHOIICHUMN ISl pelieHnss KOMOMHATOPHBIX
3a/1a4.

Tema 4. Teopus epaghos.

1.
2.

o0k w

0

10.

11.

12.

3amauu, NoCIy>KUBIINE OCHOBOM Teopuu rpados.

[Tousarue rpada. OcHOBHBIE 3JeMEHTHI Tpada (BEepUIMHBI, Ayrd U pedpa,
OyTH U LENH, LUKIbI, CTEIEHb BEPIIUH, TYNUKH, MMEPEUICHKU, CBSI3HOCTD,
KOMITOHEHTBI CBSI3HOCTH).

Onucanue rpada MaTpuieid CMEXHOCTH.

PaznoBugHOCTH TpadoB.

Omnepanuu Haj rpadamu.

Nzomopdusm rpadoB. CBA3bp MEXIy MaTpullaMUd CMEXHOCTH Y
U30MOpPGHBIX TpadoB.

HeoOxoaumoe U 10CTaTOYHOE YCIIOBUE CYLIECTBOBAHMSI 3MJIepOBa LIMKIIA B
CUMMETPHUUECKOM CBSI3HOM rpade.

AnroputMuYecKue 3a7auu, pernaemMble B paMKax TeOpuu rpagos.

Kakoii rpa¢ HaszpiBaeTcs ceTbio?

Anroput™m JleWKkcTpbl JUisi HaxOoXAEHHs Ha rpade KpaTdaillluero myTu
(petieHrie 1 0OOCHOBAHMUE).

Aunroputm @opaa-dDankepcoHa sl HaX0XKACHUI MAKCUMAJIbHOW BEJIMYMHBI
MOTOKA Ha TPAHCIIOPTHBIX CETAX (pellieHre U 00OCHOBAHHUE).
[Mukinomatuyeckoe yuciao rpada, ero CBOMNCTBA M MPWIOKEHUsA. Buabl
IIUKJIOB Ha Tpadax.

Tema 5. Teopuﬂ KOHEYHbIX Aaemomanioes.

1.

BHBOoo~NoOTkwN

0.

Onrcanane aOCTPAKTHBIX M MaTEePHAIbHBIX MOJIECIICH C IOMOIIBIO MOHSITHUS
KOHEYHOI'0 aBTOMATa.

[TpuHIMIT «9epHOTO suKa». DopMaATbHBIE ATITTOPUTMUYECKUE MOJCIIH.
Omnpenenenne kKoHeYHOTO aBToMaTa. OCHOBHBIE MHOXKECTBA U (D)YHKIIUU.
Koneunsle aBToMatsl Munu u Mypa.

CnocoOFbI 3a/1aHNsT KOHEUHBIX aBTOMATOB.

[IpeoOpazoBaHre KOHEYHBIX CTPOK C TTOMOIITLI0 KOHEYHOT'O aBTOMATA.
Kakue BHyTpeHHHE COCTOSIHUSI aBTOMATa Ha3bIBAKOTCS SKBUBAJICHTHBIMU?
OKBUBAJICHTHbIC aBTOMATHI.

[TpoGemMa MUHUMHU3AIIMK KOHEYHOTO aBTOMAaTa B PealIbHBIX YCTPOMCTBAX.
MuHHUMaTbHBIN aBTOMAT.



11.

AJ'IFOpI/ITM MHUHUMM3AIIMM KOHCYHOI'O aBTOMATA.

Tema 6. Dnemenmovl meopuu aneopummos.

1.
2.

s~ w

o

© 0o

10.

11.

NuTtyntnBHOE noHaTHe anroputMma. Cpolictea. Peanuzarus.

dopmMasibHBIE AJITOPUTMUYECKUE MOJENU. PasnoBunHOCTH u
IIpeaHa3HAYCHHE.

Ab6cTpaktnbie MamuHbl [locta, Triopunra. Mlctopuueckre aclieKThI.
Mamwnna Tetopunra. CrTporoe omnpenesieHHe. YCTPOWCTBO, IPUHIIUI
paboThl, popMabHOE ONKMCAHUE.

['unoresa Trropunra. OyHKIMU, BEIYUCIUMBIE IO THIOpUHTY.

CBsa3p MammHbl THIOpHHTa € KOHEYHBIMM AaBTOMAaTaMU M pEaJbHBIMU
BBIYUCIIUTEIbHBIMU YCTPOUCTBAMU.

[TpuMUTHBHO peKypcUBHbIE (YHKIMHU, KaKk (popMasbHas aJropUTMHUEcKast
Mozenb. Tesnc Yepya.

YactuuHo peKypcuBHbIE PyHKIMU. Berancmumocts o Yepuy.

Hopwmaneabie anroputMel Mapkosa. Onpenenenne. OCHOBHBIE KOHIIETILIHH.
[IpeoOpa3zoBaHre KOHEYHBIX CTPOK C IMOMOIIBIO HOPMAJIBHBIX aJITOPUTMOB
Mapxkosa. Beraucinumocts o Mapkoay.

OKBUBAJIEHTHOCTh PA3IMYHBIX (OPMATIBLHBIX MOJICIIEH.

Kputepun u 1mikana OIEHMBAHUS IO OICHOYHOMY CPEICTBY «(DPOHTAIBHBIA U
WHJVMBUAYAJIbHBIA OITPOCH

IIIxana oneHUBaHUI Kpurepuii onieHuBaHus

OoTIINYHO (5) CtyneHT TiayOOKO W B TIOJIHOM OOBEME BIIaJeeT MPOrPaMMHBIM

MarepuasoM. ['paMOTHO, MCYEPNBIBAIOLIE U JIOTUYHO €r0 M3JIaracr B
YCTHOM WM nucbMeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JUTEPATypy, NPOSABIAET TBOPUECKUHI MOAXOJ] B OTBETAX Ha BOIPOCHI U
MPAaBWJIBHO OOOCHOBBIBAET NPHUHSTHIE PEIICHUS, XOPOIIO BIAJIEET
YMEHUSAMU ¥ HABBIKAMU TP BBINOJHEHUU IPAKTUYECKHX 3a]1a4.

xopotuo (4) CryaeHT 3HaeT NOpOrpaMMHBIM MaTepuajng, IpPaMOTHO U IO CYTH

u3jgaraeT ero B YCTHOM MM THCbMEHHOM (opme, nomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEP)KIEHHUSAX, TPAKTOBKAX,
ONpENCICHUAX M KATErOpusX WIN HE3HAUUTEIBHOE KOJIMYECTBO
omunbok. [Tpu 3ToM Brageer HEOOXOAMMBIMU YMEHUSIMU U HaBBIKAMH
IPY BBINOJIHEHUH IPAKTUYECKUX 3a/1a4.

YAOBIETBOPUTENBHO | CTyNEHT 3HAEeT TOJIBKO OCHOBHOM IMPOTPaMMHBIN MaTepHall,

3) JIOITyCKaeT HETOYHOCTHU, HEJIOCTATOUHO YETKHE (hOPMYITUPOBKH,
HEMOCJIe10BaTeNbHOCTh B OTBETAX, N3JIara€MbIX B YCTHOM WK
nucbMeHHOU (¢opme. [Tpu TOM HETOCTATOUHO BIIAICET YMEHUSAMU U
HaBbIKaMU MPU BIMOJIHEHUH MpakTHUecKuX 3anad. Jlomyckaer 10 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HCYAOBJICTBOPUTCIIBHO CTy,Z[CHT HE 3HAaeT 3HAYHUTEIbHOM YacTHu nporpaMMHOro Marcepuajia.

(2) [Tpu 3TOM nOoMycKaeT NPUHIMIHAIBHbBIE OIIMOKHU B JI0Ka3aTeIbCTBaX, B
TPAKTOBKE TOHATUH M KAaTErOpHil, MpPOSABIAET HU3KYI KYJIbTYpy
3HAHWW, HE BIAJEET OCHOBHBIMH YMEHHMSAMM W HAaBBIKAMH IIPH
BBITNIOJTHEHUM MIPAKTHYECKUX 3a1ad. CTy€HT OTKa3bIBAETCS OT OTBETOB
HAa JIONOJIHUTEIIBHBIE BOITPOCHI




KonTpoJsbHbIe padoThI:
Tunosvie sapuanmvl KOHMPOALHLIX pAOOM

Tema 1. Teopus mHoocecms.

Bapuanm 1

1) Jlausr muoxectBa N, = {1,3,5}, N, ={5,4,21}, N, ={5,9,3,7,1}, N, ={2,6}.

Haiitu: (N, xN,)n(N;xN,); (N,AN;)x(N, AN,).

2) Jlokaszatsb ToxaectBo: AN(B\C)=(ANB)\(ANC).

3) Joka3arh, 4TO JBa MHOKECTBAa paBHbI TOrJAa M TOJIKO TOT/A, KOTJa HX
NEPpECCUCHUC U 06’bCI[I/IHCHI/Ie COBITaJAarOT.

4) Ha mHoxectBe N x N 3a1aHO OMHApHOE OTHOIIEHUE p CIECAYIOIINM 00pa3oMm:
((@b)(c,d)epea+d=b+c. Jlokasar, 4YTO p SABISIETCI OTHOLICHUEM
HKBUBAJICHTHOCTH Ha MHOXXKECTBE N x N U HalTU (PaKTOpP-MHOKECTBO.

Tema 2. Mamemamuueckas 1o2uxa.

Bapuanm 1

1) SABnsieTcst iu nanHas Gopmysia TaBTOJIOTHEH?

(P1 _)(Pz - PS))_)(Pl - Pz)_>(P1 - Ps)'

2) lloctpouts ayst nannoi popmyasl CHIAD (o Teopeme) u CHKO:
(xr(yvz))>((xay)vz).

3) Pa3noxuTh GyHKUUIO O IEPEMEHHON X,

(X v X,) > (X > X)) .

4) Tloctpoutsb st GyHKIMUA X v yv z MHOrouwieH XKerankuna. [IpoBeputsb

CBOMCTBA JINHEMHOCTH U MOHOTOHHOCTH.
5) TIpOBEPHUTH MOJHOTY CHCTEMBI PyHKIHMA {X+ Y + Z, Xy,0,1}.

Tema 3. Kombunamopuxa.

Bapuanm 1

1. B Baze croar 10 kpacHbIXx U 4 po30BBIX T'BO3AMKU. CKOJBKUMHU CHIOCOOaAMU
MO>KHO BBIOpATh 3 1[BETKA U3 Ba3bl?

2. Haittu oO1iiee penieHrue TMHEMHOTO PEeKyPPEHTHOTO COOTHOIIEHUS:
f(n+2)=5f(n+1) —4f(n).

3. Haiit mocienoBaTeabHOCTh YMCe, i1 KOTOPOU NaHHAsT (PYHKIUS SBISACTCS

o 1
npousBoasmen: f(x)=——..
X+1
4. meetrca 6 MoHET 1O 2 KOIEWKH U 5 mMoHeT mo | komeiike. CKOJIBKUMU

crioco0aMu MOKHO 3aIJIaTUTh CyMMY B 12 komneek?
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Kputepun u 1mkansa OICHUBAHUS IO OIEHOYHOMY CPEACTBY «KOHTPOJbHAS
paboTtay

[IIxana oueHUBaHUsA Kpurepuii onieHuBaHus

5 KontponbHas paboTa BbIIIOJHEHA HA BBICOKOM YPOBHE (IIpaBUIIbHBIE
otBeThl 1anbl Ha 90-100% Bompocos/3a1ay)

4 KonrtponbHas paboTa BBIIIOJTHEHA HA CPETHEM YPOBHE (IIPaBUIIbHbIC
OTBETHI JIaHbI Ha 75-89% BornpocoB/3anay)

3 KontponbHas paboTa BHIIIOJTHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIC
OTBETHI JIaHbl Ha 50-74% BornpocoB/3a1ay)

2 KontponbHas paboTa BBIIIOJHEHA HA HEYIOBJIETBOPUTEIHLHOM
ypoBHE (IIpaBUJIbHBIE OTBETHI AaHbl MeHee yeM Ha 50%)

BapuaHThl MHIUBUAYAJBHBIX 32 aHMIA
Tunosvle sapuanmsi UHOUBUOY ATILHBIX 3A0AHUL

Tema 1. Teopus mHoocecms.

Bapuanm 1.

1. U3BecTHO, uTO U3 60 TYypPUCTOB 3HAIOT HEMEIKUM sI3bIK — 15, ppaniry3ckuit — 20,
aQHTJIMUCKUN — 25, HeMelkuii 1 (ppaHIy3CKui — 5, HEMEUKUH U aHTJIMUCKUN — D,
bpaniy3ckuii u anrnuiickuii — 10, Bce Tpu mHOCTpaHHbIe s3bIKU — 3. CKOJBKO
TYpPUCTOB 3HAIOT TOJILKO OJIMH M3 MHOCTPAHHBIX s3bIKOB? CKOJBKO HE 3HAIOT HU
OJTHOTO?

2. Jloka3aTb TOXKICCTBO: A\B=A\(ANB).

3. Jloxa3atp, uTo AcBUC < ANBcC.

4. Jlansl MHOXecTBa A={on,pc} um B={pct}. Haittru AxB, BxA, A\B,
AxB NBxA, B U(A\B).

5. Jloka3aTh, 9TO ISl BCEX HATYpaJbHBIX YHCEN BBIMOJIHSICTCS YTBEPIKIACHHE:
(2n-1)* —(2n-1): 24.

6. IlyctbA={234}, B={4,56,91216}. OnummTe C TOMOMILI0 rpada U TAOIUIIBI
OTHOIICHHUE xRy <> xc A, yeB, y=x%.

7. BepHo 11 BeICKa3bIBaHUE: €l OTHOLIEHUS R 1 S pedieKCUBHBI, TO OTHOLIIEHUE
RS pedraekcuBHoO.

8. Hcmonbp3ysl TMOHATHE MOIIMHOCTH KOHEYHOT'O MHOXKECTBA, PABHOMOIIHOCTH,
pemmTh 3a7ady Ha JI0Ka3aTenbCTBO. Jloka3aTh, 4TO KOHEYHOE MHOXECTBO HE
MOKET OBITh PABHOMOIITHBIM CBOEMY TIOJIMHOKECTBY.

Tema 2. Mamemamuueckas 102uKa.
Bapuanm 1.
1. loka3aTh TaBTOJIOTHH:
a) P —>(Pz - Pl);
6) (Pl —>(P2 - Pa))—>(P1 - Pz)—>(P1 - Ps)-
10




2. TlpencraButh Qopmyny (xa(yvz))—((xay)vz) B CKH® u MHOro4iecHOM

JKerankuna.
3. Hpencrauts (opmyiy ((A—->B)—A)—>(A—>(BAA)) B CIAH® u MHOro4neHOM

Kerankuna.

4, HaliTh MHO>KECTBO UCTUHHOCTH JBYMECTHBIX MIPEIUKATOB:
a) x>1ay<1;
0) x>1->y<1.

Tema 3. Kombunamopuxa.

Bapuanm 1.

1. CxonpkuMu criocobamMu MOXHO BbIOpaTh 4 corjiacHble U 3 ri1acHble OYKBBI B
CJIOBE «aBTOMAaTH4yecKkuit»? CKOJIBKO CJIOB MOXKHO TOJy4YUTh, MEHSISI TTOPSIIOK OYKB
B 3TOM cioBe? Ta jxe 3ajada, HO €ciau OYKBBI «C» «K» CTOSIT PAJOM, HE CTOST
psaom? CKOJIBKO MOXKHO TOJIYYUTh CJIOB, OKaHYMBAIOIIUXCS OykBamu "uit"?

2. CKOJIBKUMHU CIOCOOaMHM MOXHO BBIOpaTh 3 COTJIACHBIE M 2 TJIACHBIE B CJIOBE
"aBTOpU30BaHHbIN"? CKOJBKO CIIOB MOXXHO MOJYYUTb, MEHSS MOPAIOK OYKB B
stoM cnoBe? Ta ke 3amaya, HO eciu nocie OykBbl "bI" TOJKHA UATH OyKBa «ii»?
Ta xe 3aaa4a, eciu 1Be OYKBBI «» CTOST paJioM, HE CTOAT PSIAOM?

3. CkompkuMH cmocobamMu MOXKHO pazaenuTsh 40 KapaHgamed Mexay 8
yueHnkamu? Ta ke 3amada, HO €CIM KaXbld JIOJDKEH MOJYYUTh HE MEHee 2-X
KapaHJamen?

4. CKOJIBKMMHU CIOCOOAMM MOXKHO pa3AenuTb 24 TeTpagu MEXIy Tpems
ctyneHtamu? Ta ke 3a1ada, HO €CJIM KaKIblil JOJDKEH MOJYyYUTh HE MeHee 4-X
TeTpajen?

5. CKOJIBKUMU CTIOCO0aMH MOXHO Pa3JeUTh KOJOAY U3 36 KapT MOPOBHY MEXKIY
TpEMsI UTPOKAMM.

6. Ckonmpkumu crioco0amu 20 pa3IuyHBIX KHUT MOXKHO MOJIEIUTH TOPOBHY MEXKY
4-Ms cTyneHTaMu?

Temwt 4,5, 6. I paghel, asmomamul, arcopummeol.

Bapuanm 1.

1. Jau rpad c ykazanHeiMHM JiuHamu pedep. Haiitu B rpade myTh KpaTdaiimien
JUIMHBI, COCIUHAIONUIN BEPIIMHY a C BEPLIUHOU b.

X 10 X2
1/ [0 4 ARG
1o A L%,
a 5 ‘e 4 ) l 5 xg 8 b
3 2 8 3l /5
X7 8 Xg

2. Jlan rpad TpaHCIOPTHON ceTH, x, — BXOA, z — BBIXOJ, c(u) — IPOITyCKHas
cnocobHocts ayru. Ucmone3ys anroputm Popna-dankepcoHa, HaWTH TOTOK
11



HauOOIbIIICH BEITUYNHBI.

3. Tlo maTpuile CMEXHOCTH MOCTPOUTH Tpad, ONMPEeneuTh €ro XapaKTePUCTUKH
(CBSI3HOCTb, YHCJIO KOMIIOHEHT CBSI3HOCTH, JUJIMHA MAaKCHUMAJbHOTO IUKJIA,
HilIepoBa XapaKTEPUCTUKA).

0 010O0
0 00O0GO
A=0 1 0 1 1
01000
1 0010

4. Haiitu muHuManbpHyro (Gopmy aBroMata M rpad mnepexogoB MUHUMAIBHOU

bopMbI:

4 g
S a, a | 8 a
112 21 0
213 3 1 0
314 4|1 0
414 4]0 1
5|15 6|1 1
6 | 6 5 1 1

5. CocTaBuTh mnporpammy uisi MamivuHbl ThIOPUHIA, BBIYMCISIONIYIO 3HAUCHHS

byHKIMH X2,

KpI/ITCpI/II/I M IKaJla OLCHHMBAHHUA IIO0O OLCHOYHOMY CPCACTBY «HMHAWBUIAYAJIbHLIC

3aaHus)
IIkana orieHUBaHUS Kputepuii orieHuBaHHUS
3auteHo [TpaBuspHO perrensr 90-100% 3amanuit
He 3aureno [IpaBunbHO pemienbl MeHee 90% 3aganuit
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O1neHoYHbBIe CPeCTBA /1JIsl IPOMEKYTOUYHON aTTecTAlUN (3a4eT)

Tunosvie 6onpocul
1. OmnpeneneHue unciaa pa3MEIIEHWH C MOBTOPEHUAMH U 0€3 MOBTOPEHUH.
®opmyisl. [Ipumepsr.
2. Ilmockas peanu3zanus cBsizHOTO Tpada. [lorsTre miockoro rpada. DiinepoBa

XApaKTCPUCTHKA IINIOCKOCTH.

[Tonsarue nzomopdusma rpados.

dopmanbHble  anroputMudeckue wmoaend. MammHa [locrta-Teropunra.

YcerpoiicTBo, IpUHIIUI pabOThI, POpMAIBHOE ONTHCAHUE.

5. IlpaBuna xkomOuHaTOpuKH. PasmenieHus ¢ TMOBTOpEHUsIMH U 0e€3
noBTopeHuid. OnpeneneHue, IpuMepsl, GOPMYIIBI JIS BEIYUCICHUS.

6. bunapaple oTHomeHmWs. ['paduueckme  HWHTEpHpeTaniu  OWHAPHBIX

B~ w

oTHouieHuil. Omnepauuu Haj OWHAPHBIMU  OTHOWIeHUsAMH. OOpaTHOe
OTHOILICHHE.

~

[IpsiMoe npou3BeeHNE MHOKECTB. bHApHBIE OTHOLIEHUS.

8. ®ynkuuu (otoOpakeHus). OCHOBHbIC MTOHATHUSI U CBOMCTBA. IHBEKTUBHEIE,
CIOPBEKTUBHBIC U OMEKTHUBHBIC (DYHKIIUH.

9. MouHocTh MHOXKECTBA. CUETHBIE MHOYKECTBA U X CBOWCTBA.

10.HecueTtHoCcTh KOHTHHYyyMa. Teopema O MOIIHOCTH BCEX MOJMHOMXECTB
IIPOU3BOJIBHOIO MHOX€ECTBA. CpaBHEHUE MOIIHOCTEM.

11.TlpaBuna komOuHaTopuku. IlepectaHoBKM ©0€3 TOBTOpEHMA U C
noBTopeHusiMH. OmpeneseHne, IpuMepsl, GOPMYIIBI 17151 BBIYUCICHUS.

12.11IpaBuna komOuHaTopuku. CodeTanus 6€3 MOBTOPEHUI U ¢ TTOBTOPEHUSMH.
Omnpenenenue, mpuMepsl, GOPMYIIBI ISl BBIYUCICHUS, TIPUMEHEHHE.

13.0OcHOBHBIE TIOHATHSA W OIpeaeneHus Teopuu TpadoB (BepiivHa, Ayra U
pedpo, MyTh, IMKJI, CTENEHb BEPLIMHBI, TYIHUK, MEpEIIeeK, CBA3HOCTD,
KOMITOHEHTHI CBs3HOCTH). OmnucaHue OWHApHBIX OTHOIIEHUN Trpadamu.
Marpuipl CMEXKHOCTH.

14.3amaun, mocoyXuBIIME OCHOBOW Teopuu rpadoB. Heobxomammoe wu

JIOCTATOYHOE  YCJOBHE  CYILECTBOBAHMS  JilliepoBa  IMKIA  Ha

CUMMETPUUECKOM CBSI3HOM rpade.

15.1Mukomatuyeckoe yucio rpacda, ero coicta. Buasl mukion. JlepeBbs.
VYcnoBus, Ipu BBIMOJHEHUH KOTOPBIX Tpad sIBIASETCS 1ePEBOM.

16.@opManpHble  aITOPUTMHUYECKHE MOJeIu. HopManbHble —alIrOpUTMBI
Mapxkosa. Onpenenenne, 0cCOOEHHOCTH, OCHOBHBIE KOHIIeTHH. [IpuMepsi.

17.0cHOBHBIE TIOHATHUSI W OINpPEIECICHUS TEOPUM KOHEUHBIX aBTOMATOB.
CriocoObI 3a71aHMsT KOHEYHOTO aBTOMATa.

18.®@opmanpHbie anropuTmMudeckue Moxaenu. OmnpeneneHne TPUMUTHBHO
pexypcuBHO# (yHkiuu. Tesuc Yepua.

19.0nepanuu  Hajg MHOXKecTBaMU (0OBEIMHEHHE, TEPECEUCHHUE, Pa3HOCTh,
JIOTIOJIHEHUE), MX CBOMCTBA. [IpuMephl.
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20.ITonssTue  MHOkectBa. Buasl MHOecTB. Ilpumepsl. CrocoObl 3amaHus
MHOXeCTB. PaBHble MHOXkecTBa. IlycToe MHOXKECTBO. YHHBEpCalIbHOE
MHOKECTBO.

21.CxonpkuMH crioco0aMy MOXHO pa3ienuTh 26 OIMHAKOBBIX TETpazei
Mexay TpeMms crylneHTamu? Ta ke 3amada, HO €CiAM KaXIbl JOJIKEH
NOJIyYUTh HE MEHEE TPeX TeTpajaen?

22.CKOJIbKO pAa3JIMYHBIX YETBIPEX3HAUHBIX YHCEN, JAETAMMXCS Ha 4, MOXKHO
coctaButh u3 1udp 1, 2, 3, 4, 5, ecnmm kaxaas uudpa MoOXeT
MCITOJIb30BAThCS B 3aIIMCH YHCIIa HECKOJIBKO pa3?

23.CKOMBbKUMH CIOCO0aMH MOXKHO paccTaBUTh Oerble QUrypbl (2 koHs, 2
CJIOHA, 2 naabu, Gep3st ¥ KOPOoJis) Ha MEePBOU JTMHUM IIaXMATHOU TOCKU?

24.CocTaBuTh NporpamMmy Juisi MalluHbl ThIOPUHTA, KOTOpasi YMEHBIIAET YUCIIO
Ha 1.

25.CocTaBuTh HOporpamMmy il MalMHbl ThHIOPUHIA, KOTOpas BBIIOJHSET
NPUMHUTUBHOE CIIOKEHHE.

Kputepun W IIKajia OICHUBAHUS IO OIICHOYHOMY CPEJICTBY IPOMEKYTOUHBIN
KOHTPOJIb (3a4eT)

XapaKTepI/ICTI/IKa SHaHUS MPEAMETA U OTBETOB 3a4eThl

CryneHT riyOOKO U B HOJHOM OObEME BIaJ€eT MPOrpaMMHBIM MaTepHATIOM. 3a4TE€HO
I'paMOTHO, WHcUepHbIBAIOIE M JIOTMYHO €ro M3JaraeT B YCTHOW WM
nucbMeHHOM @opme. Ilpm 3TOM 3HaeT pPEKOMEHIOBAHHYIO JIUTEPATYPY,
NpOSIBIIICT TBOPYECKMH TOIXOJ B OTBETaX Ha BONPOCHl M MPaBUIBHO
00OCHOBBIBACT MPUHSATHIE PEHICHUsI, XOPOIIIO BIIJCET YMEHUSIMH U HAaBBIKAMU
IPU BBIIIOJHEHUH MTPAKTUYECKUX 3a/1a4.

CryzaeHT 3HaeT NporpaMMHBIN MaTepuai, TPaMOTHO U 1O CYTH U3JIaraeT ero
B YCTHOM MJIM MUCbMEHHOU (opMme, T0MyCcKasi He3HAUUTEeIbHbIE HETOUHOCTH
B YTBEP)KICHHUSX, TPAKTOBKAX, OIpEAEICHUSIX M KaTerOpusX WIH
HE3HAUUTENIbHOE KOJIMUYecTBO omuOOK. I[Ipu 3TOM BianeeTr HEOOXOAUMBIMU
YMEHHSIMHU M HaBbIKaMU IIPU BBIIOJHEHUH NMPAKTUYECKUX 3a]1a4.

CTyneHT 3HaeT TOJIbKO OCHOBHOM MPOTPaMMHBIM MaTepual, IOMYyCKaeT
HETOYHOCTH, HEIOCTATOYHO YETKHUE (OPMYITUPOBKH, HETIOCIEI0BATEILHOCTh
B OTBETaxX, M3JaraeMblXx B yCTHOW uiu mnucbMeHHOW ¢opme. [lpu sTom
HEJOCTAaTOYHO BJAJICET YMEHUSIMH W HABBIKAMH TIPH  BBIMOJTHEHUH
npakTHdeckux 3amad. Jlomyckaer 10 30% ommOOK B M37IaraeMbIX OTBETaX.

CTyaeHT He 3HAaeT 3HAUMTENBHOM YacTH INporpaMMHoOro marepuana. Ilpu HE 3a4TEHO
3TOM JOIYCKAeT MPUHIUIHNAIIbHbIE OIIMOKH B JI0KA3aTeIbCTBAX, B TPAKTOBKE
MOHATUI M KaTeropui, MposBISET HU3KYIO KYJIbTYpYy 3HaHUI, HE Blajeer
OCHOBHBIMHM YMEHHUSMHU U HaBBIKaMU IPH BBIMOJTHEHNUN MPAKTUYECKUX 3a/1a4.
CTyzeHT 0TKa3bIBaeTCs OT OTBETOB HA JOTIOJIHUTENbHBIE BOIIPOCHI.
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JIncT n3MeHeHn U NOIIOJTHEHU N

/o

Bunrsl nononuenuii u
U3MEHEHUN

JlaTta 1 HOMep MpoOTOKOIA
3acenaHus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 0JJOOPEHbI
U3MCHCHUA U JOIIOJIHCHUA

[Monnuce
(c pacuppoBKOI)
3aBeayroniero kageapoi
(3aBenyromux Kadenpamu)
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BKCHepTHOe 3aKJ/II0YeHue

Ilpencrasnennsii  Qonn  oumeHouHelx cpeactB (mamee — DOC) mo
JUCLUILTHHE «[IMCKpeTHas MaTeMaTukay cooteTcTByeT Tpebosanusm ®IOC BO.

Ipennaraemeie Gopmbl 1 cpeacTBa TEKYILEro U POMEKYTOYHOT0 KOHTPOJIsL
aJeKBaTHBl LEeIAM M 3alayaM pealu3allidl OCHOBHOM Ipod)ecCHOHANBHOI
o0pasoBaTeNpHON NporpaMMbl [0 HANpaBleHHIO moarotosku  09.03.03
IIpuknansas nHGOPMATHKA.

OueHoYHBIE ~ CpefcTBa Ul TEKYLIEro  KOHTPONS  YCIIeBaeMOCTH,
MIPOMEXKYTOIHOH aTTECTAlUU 10 HTOraM OCBOEHMUS AVCIHUILIMHBI MPeCTaBICHb B
TI0JIHOM 00BeMeE.

Bunbl OLEHOYHBIX CpeNCTB, BKIIOYCHHBIE B MPENCTABICHHBI (OH,
OTBEYalOT OCHOBHBIM NpUHIHUNIaM hopmuposanus OOC.

Pa3paGoTannblii U TpeNCTaBICHHBIN IS SKCTEPTU3B! (QOHI OLEHOYHBIX
CPEICTB  PEKOMEHIYETCS K  HCIHOJB30BAHMIO B  IIPOLECCE  MOATOTOBKH
00y4aromuxcs Mo yKa3aHHOMY HaIpaBJIEeHHIO.

[Ipencenatens y4eOHO-METOLHYECKOM

KOMHCCHH (DaKyJIbTeTa KOMIILIOTEPHBIX

CHUCTEM i MH(OPMAITHOHHEIX i)

TEXHOJIOTHH yV Berposa H. H.
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