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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O61acTh NpUMeHeHHs pado4eil MporpamMMsl

PabGovast mporpamMma IHUCHMIUIMHBI SBJISICTCSI YacThblO OCHOBHOW 00Opa3oBaTEIbHOM
nporpamMbl B cootBeTcTBUM ¢ PI'OC mns cmemmansHocTH: 09.02.07 «MHpOpMannoHHbIE
CHCTEMBl W TIporpamMMmupoBaHue» (ykpymHE€HHass rpymma crnenuanbHoctedd  09.00.00
Nudopmarrka u BEIMUCTUTENbHAS TEXHUKA), IS 00yUJaIONIUXcs O9HON (PopMBbI 00yUEHUS.

1.2. MecTto y4eOHOHl JUCHUIUIMHBI B CTPYKTYpe OCHOBHOH Npo(ecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl

JlucuuiuinHa u3y4aercs B MaTeMaTHYeCKOM M OOLIeM eCTECTBEHHOHAyYHOM IIMKIIE
y4eOHOTo MmiaHa. J\uCIUIiInHa peaan3yeTcsi B paMKax 00s3aTeIbHOW YacTH.

1.3. Heab ¥ mu1aHnpyemble pe3yJbTaThl 0CBOECHH S JUCHUIIIIMHBI:

Kon VYmMmenusa 3Hanusg
OK, IIK
OK 01. Beibupats criocoOb1 - paboTatb ¢ - OCHOBHBIE BUJIbI pabOT HA
penieHus 3a1a4 JIOKyMEHTAIueH, dTare COMPOBOKICHUS
npodecCHOHAIbHON pa3paboTaHHOM C MIPOTrPaMMHOTO 00€CTICUCHHSI;
JEeSTENIbHOCTH, TPUMEHHUTEIBHO | UCIIOJIb30BaHUEM - OCHOBHBIE TIPOIIECCHI
K pa3JIMYHbIM KOHTEKCTaM. rpaduyecKux sI3bIKOB yIpaBICHUS MPOEKTOM
cneundukanuii; pa3paboTKH.

- OCYIIECTBIIATH IOCTAHOBKY
3aa4u o o0paboTke
nHpopmanuu;

- IPOBOAUTH aHAJIN3
MpeAMETHON 00J1acTH;

- peuars IpUKIIaIHbIE
BOTIPOCHI
mporpaMMHUpOBaHUA U A3bIKA
CIICHApPHEB IS CO3IaHUS

IpOTpaMM;
OK 02. Ucnonb3oBarh MIPUMEHSTh OCHOBHBIE - OCHOBHBIE 3Tarbl pa3padOTKH
COBPEMEHHBIE CPEJICTBA MOUCKA, | TEXHOJIOTUH SKCIIEPTHBIX IPOTPaMMHOTO 0OecrieueHus;
aHaJIM3a U UHTEPIpEeTaIU CHUCTEM; - C1OCOOBI ONTUMH3AIUH U
uH(pOpMaIUU U - BBITMOJIHATD OTKJIAJIKY U npuemMsbl pehakTopuKca;
UH(OpPMaILMOHHBIE TEXHOJIIOTUN | TECTUPOBAHHUE MPOTPAMMbI | - OCHOBHBIE MPUHIUIIBI
JUIS BBITIOJIHEHUS 3a/1a4 Ha YpOBHE MOJYJIS OTKJIQ/IKH U TECTUPOBAHHS
npodeccuoHanbHOM MPOrPaMMHBIX TPOAYKTOB;
JeSITeIbHOCTH - 33/1a4Y¥ TNIAHUPOBAHUS U
KOHTPOJISI pa3BUTHUSI ITPOEKTA;
- COBpPEMEHHBIE CTaH/IapThI
KayecTBa MPOrpaMMHOTO
IPOAYKTA U IPOLECCOB €TI0
o0ecCIIeUeHNns;
OK 04. D¢ddexTuBHO IPUMEHSTh OCHOBHBIE - OCHOBHBIE BUJIbI paboT Ha
B3aMMOJICICTBOBATh U pabOTaTh | TEXHOJIOIMH SKCIIEPTHBIX JTare CONpOBOXKICHUS
B KOJUIEKTHBE U KOMaH/Ie CHCTEM; IPOTPaMMHOT0 00ecreueHus;




- BBIIIOJIHATDH OTKJIAJKY U
TECTUPOBAHUE NPOTPaMMBbI
Ha YPOBHE MOJYJIS

- OCHOBHBIE TIPOIIECCHI
yIpaBIECHUS IPOCKTOM
pa3paboTKHU.

OK 05. OcymiecTBisATh YCTHYIO |- paboTaTth ¢

¥ NMMCbMEHHYIO KOMMYHHMKALUIO | TOKYMEHTalUeH,
Ha TOCYAAapCTBEHHOM  SI3BIKE
Poccuiickoit ~ Pepepanuu ¢

- OCHOBHBIE BUJIbI paboT Ha
9Tare COMPOBOKICHHS
IPOTPaMMHOTO 0OecIIeueHus;

- OCYIIECTBIIATH IOCTAHOBKY
3aa4u 1o o0paboTKe
nHpopmanuu;

- IPOBOAUTH aHAJIN3
MpeAMETHOM 00J1acTH;

- peuars IpUKIIaIHbIE
BOTIPOCHI
MporpaMMHUpOBaHUA U A3bIKA
CIICHApPHEB IS CO3IaHUS
IpPOTrpaMM;

y4eToM ocoOeHHOCTeH

COLMAIEHOTO U  KYJIBTYpHOTO

KOHTEKCTa

OK 09. [Tonp3oBaThes |- paboTath ¢ - OCHOBHBIE 3Tarbl pa3padOTKH

npohecCHOHABLHOM JIOKyMEHTaIuEeH, IPOrPaMMHOTO O0ECTICUeHUS;

JTIOKyMEHTAIen Ha | pa3pabOTaHHOM C - CIIOCOOBI OITUMU3ALINY U

roCyIapCTBEHHOM U | UCTIOJIb30BaHUEM npueMbl pe(hakTOpPHKCa;

WHOCTPaHHOM SI3bIKaX rpadU4ecKuX si3BIKOB - OCHOBHBIC TIPUHITHITHI
cnenupuKanui; OTKJIAJIKA U TECTUPOBAHUS

MIPOTPAMMHBIX TTPOIYKTOB;
- 3aJa4un HJ'IaHI/IpOBaHI/IH nu
KOHTPOJISI pa3BUTHS MTPOCKTA;
- COBpeMeHHBIG CTaH,Z[apTBI
Ka4yecTBa MPOTrPaMMHOTO
MPOIYKTA U TIPOIECCOB €ro
o0ecCIIeUeHNs;

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Buo yueonoiit pabomut Oobvem uacos
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 36
PabGora o0yuarommuxcsi BO B3aMMO/I€iiCTBMH C MIpenoxaBarejiemM 26
B TOM YHUCIJIE:
JeKuH (YpOKH) 8
B (hopMe mpakTUUECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO)
[IPAKTUYECKUE 3aHATUS 18
B (hopMe mpakTUUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO)
nabopaTOpHbIE 3aHATHUS
B (hopMe mpakTHUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO)
KypcoBas paboTa (poekT) (eciu npedycmompena)
CamocrosiTesibHasi paboTa o0yuarouierocsi (Bcero) (eciu npedycmompena) 10
[TpomexyTouHas aTTectamnusi B OpMe umo2o80tl KOHMpoibHOU pabomul & 3
cemecmpe




2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CUUILTAHBI

HaumenoBanme pa3aejioB
H TEM

Conep:xaHue y4eGHOro MaTepHaJia, IpaKkTHYecKHe paboThl,
caMocTosITe1bHasA padoTa 00y4aronuxcs

O0Bbem
4acoB

OcBauBaeMble
3JIEMEHTHI
KOMIIeTeHIIH I

1

2

4

3 cemecmp

Paszgen 1. Muo:kecTBa

4/4

Tema 1.1.
BBenenne. MHokeCcTBAa M HX
3JIEMEeHThI

Cooepircanue yueonozo mamepuana

BBeneHre B IUCKPETHYIO MATEMATHKY, IPEAUKATHI, KBAHTOPBI.
MHOXeCTBa U UX JICMEHTEI.

Crioco0bI 3a1aHNsI MHOXKECTB.

[ToamHOX)ecTBA.

Omneparnu HaJ MHOXKECTBaMH: 00beANHEHHE, TIEPECEUCHHE, PA3HOCTH,
CUMMETpHYECKast pa3HOCTbh, JOMOJTHEHHUE.

CeMelCTBO TOAMHOKECTB, IOHATHE MOKPHITHS B Pa3ONCHIUS.

OK 01, OK 02, OK 04,
OK 05, OK 09

Tema 1.2.
CaoiicTBa onepauuii Haj
MHOKeCTBAMH

Ilpakmuueckoe 3anamue

OCHOBHBIE CBOWCTBA OIEpaIyii HaJl MHOKECTBAMH: HICMIIOTEHTHOCTD,
KOMMYTaTHBHOCTb, 4CCOIIMATHBHOCTb, AUCTPUOYTHBHOCTbH, OTJIOIICHHE, 3aKOHEI JIe
Moprana.

Pewenue 3a1a4y ¢ npuMeHEHUEM BCEX CBOMCTB MHOXKECTB.

[TonsTHe ynopsaoueHHON naphl U MPSIMOTo MPOU3BEACHHUS.

I'eoMeTrpuueckas nHTEpHIpETALHS IPSMOTO MPOU3BEICHHUSL.

Pemenue 3a1a4 Ha HaXOXKACHHUE MPSIMOTO NMPOU3BEACHHUS.

OK 01, OK 02, OK 04,
OK 05, OK 09

Camocmoamenvuasn paboma obyuaiouiezocsa
IToxroToBuTh NoKJIad Ha TeMy «/luarpammel Diinepa —Benna»

Pazgen 2. Kom0nnatopuka

6/4

Tema 2.1.
Pasmenenus U cCoOYeTaHUs

Cooepircanue yueonozo mamepuana

OCHOBHBIE TIOHSATHSI KOMOMHATOPHKH.

[IpaBuio cymMMBI M1 IPON3BEICHNS.

[TepecTanoBKH 6€3 TOBTOPEHU U C TIOBTOPECHUSMH.

CoueTanus 6e3 TOBTOPEHUI U C TIOBTOPECHUSMH.

®dopmyna 6mHOMa HhloTOHA.

CBolicTBa OMHOMHUAIBHBIX KOI()PHUIIMESHTOB.

Pemenue 3amad ¢ npUMEHEHUEM CBOWCTB OMHOMHUAIBHBIX KOA()(OHUIIMESHTOB.

OK 01, OK 02, OK 04,
OK 05, OK 09

Tema 2.2.
Pemenune koMOMHATOPHBIX
3a1a4

HpaKmuuecm)e 3aHamue
HpI/IMepLI peuicHus 3aga4 ¢ MIPUMCHCHUCM IPaBUJI CYMMBI U ITPOU3BEACHUSA, HA
TNEPECTAHOBKU U COYCTAHUS.

OK 01, OK 02, OK 04,
OK 05, OK 09

Tema 2.3.
KonTponbHas padora Nel

HpOMe)KyTO‘IHLIﬁ KOHTPOJIb 3HAHUI 10 pasaciamMm «MHOXecTBay U «KOM6I/IHaT0pI/IKa))

OK 01, OK 02, OK 04,
OK 05, OK 09

Camocmoamenvuasn paboma obyuaiouiezocsa
[oxroToBuTh MoKIIaa Ha TeMy «Teopust urp»

Pa3nen 3. OTrHomenusi. OTodpaskeHus.

6/0

5




Cooepircanue yueonozo mamepuana
[TonsiTre oTHOLICHUS.
Crioco0b! 3a1aHnst OMHAPHBIX OTHOLIEHUH.

Tema 3.1. OCHOBHBIE OIIepalluy HaJl ONHAPHBIME OTHOIICHHUSIMHU. 5 OK 01, OK 02, OK 04,
IHonsiTHeE OTHOIEHUS CBOICTBO MaTpHIl OMHAPHBIX OTHOIICHUH. OK 05, OK 09
CBoiicTBa OMHAPHBIX OTHOLLICHUH.
OmnpezencHue CBOWCTBA OUHAPHOTO OTHOIICHUS 110 €T0 MaTPUIIC
Pemenue 3anauq.
Tema 3.2. Hpaxmuueckoe sansmue OK 01, OK 02, OK 04,
OTHOIIEHNE SKBUBAJICHTHOCTH. 2
OTHolIeHHe YKBUBAJIEHTHOCTH OK 05, OK 09
CueTHbIC W HECUETHBIE MHOXKECTBA.
KoHrpobnas pagora No2 [TpomexyTOUHBIN KOHTPOIL 3HAHUH 10 pazaeny «OTHomeHus. OToOpaxeHHs» ) OK 01, OK 02, OK 04,
OK 05, OK 09
Paszgen 4. Di1eMeHTHI MAaTEeMATHYECKOM JJOTHKH 4/0
Coaep:xanue yueOHOro MaTepuasia
Tema 4.1 OCHOBHBIC IOHATHS U onpeaeneHus. OyHKIUK anreOpsbl JIOTHKH.
o ®dopmyitbl anreOpsl Toruky. Peanmzanust GyHKui popMmyaamu. OK 01, OK 02, OK 04,
OcHOBHbIE IOHATHS AJIre0pbI . 2
HOTHKH 3aKoHBI ANTeOPhI IOTHKU U UX MIPUMEHEHUE TIPU YIPOICHUH JTIOTUICCKUX (PYHKITUI. OK 05, OK 09
[ommaom XKerankuna. Knace nuueitabix ¢pynknms. CIioco0sI onpeaeneHus
JIMHEHHOCTH (QYHKITHI
Tema 4.2. IMpakTHyeckoe 3aHATHE
Pa3sioxeHue 0yJieBbIX Pasnoxenne OyneBsix Qynkiuii mo nepemeHasM. CIH®. CKHO 2 8§ 8;’ 8§ 83’ OK 04,
(yHKuMii 10 MepeMeHHbIM ’
Pa3gen S. Beenenne B Teopuio rpados 6/2
Tema 5.1 IIpakTHyeckoe 3aHsATHE
- OcHoBHBbIe onpeaeneHus Teopun rpados. CMeKHOCTh (MHIMASHTHOCTS). Jlnarpamma. OK 01, OK 02, OK 04,
OcHOBHbIE NOHATHS U 2
Marpuna cmexHoctd. Marpuiia HHIMAeHTHOCTH. MaTpuna Becos. Crincok pebdep. OK 05, OK 09
ompejeJieHHs1 Teopuu rpados C
TPYKTypa CMEXHOCTH.
IpakTHyeckoe 3aHATHE
Tema 5.2. z:;l(;iyz{ Iiyﬂ;uecmoBal-n/m IBYIONBHBIX TpadoB. [lapocoderanns. 3agaga o 2 OK 01, OK 02, OK 04,
JBynojbHbIe rpagbl OK 05, OK 09
Camocmoamensnasa paboma odyuarouiezocs ’
[ToaroroBuTs HOoKIaa Ha TeMy «IlmaHapHOCTB Tpadar»
HToroBasi KOHTpPOJIbHAS [IpomexyTOUHBIA KOHTPOJIb 3HAHUH 110 JUCIUILUINHE 32 3 ceMecTp OK 01, OK 02, OK 04,
2
padorta OK 05, OK 09
Bcero 26/10

[TocnenoBarenbHOE TeMaTUYECKOE MJIAHUPOBAHUE COJEpXKaHHs paboyeil mporpamMMbl JMCHUIUIMHBL, KaJleHAAapHbIE 00BEMBbI, BUIBI 3aHATHH, (POPMBI
OpraHU3aIMHi CaMOCTOSATEIBLHON padOThI TAK)KE KOHKPETU3UPYIOTCS B KaJleHapHo-TeMatndeckoM riane (ITpumoxenue Ne 1)




3. ®OPMbI KOHTPO.JISI H METOIUYECKUE MATEPHUAJIBI,
OIPEJEJSIOIIUE ITPOLEAYPHI OIIEHUBAHUSA 3HAHU, YMEHUI, UMEHU S
IMPAKTUYECKOI'O OIIBITA, XAPAKTEPU3YIOIMUX ITAIIbI ®OPMUPOBAHUSA

KOMIETEHIIUIA

®onp oueHouHbIX cpencts (mamee — @OC) - KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCIOJIb3YEMBIX MpPU NPOBEJCHUH TEKYIIEro KOHTPOJS OCBOEHUS pPE3yJIbTaTOB
oOydeHus u mpomexxyrounoit arrectamuu. @OC mpenHa3HayeH IJIs KOHTPOJS U YIpaBIICHUS
MPOIIECCOM TMPHOOPETCHHS 00Y4YaIOMMMUCS HEOOXOAMMBIX 3HAHWW, YMEHUM M KOMIICTCHIIHH,
onpeneneHHbIXx B0 @I'OC (ITpunoxenue Ne 2).

4. YCJIOBHMSA PEAJIM3ALIMHU JUCIIUITJIMHBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHuI0

Peanu3anus nporpaMMbl JUCITUTUIMHBI TPEOYET HATMYUS ayIUTOPUN

Aynutopus Ne 14. YueOHas ayauTopus s TPOBEICHUS: JICKIMOHHBIX, CEMHHAPCKHUX,
NPAKTUYECKUX 3aHATUH, YPOKOB, [UIsI TPOBEACHHUS TPYNIOBBIX ¥  HWHAWBHIYAITbHBIX
KOHCYJIbTAllMi, [UIsl TMPOBENEHHS TEKYIIEro KOHTPOJS U TMPOMEXKYTOYHOM aTTeCTallHH,
KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOIHEHHUS KyPCOBBIX padoT)

VYyebHas mebenb, T0CKa, KOMITBIOTEPHI.

Aymutopust Ne 144. UYwraneneiii 3an. [lomemieHue uisi camMOCTOSITENbHON pabOTHI
oOydJaronuxcs.

VYuebHas meOenb, KOMITBIOTEPHI.

4.2. YueOHO-MeTOAHYeCKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCHUIIHHBI (MOIYJIS)

4.2.1. IlepeyeHb OCHOBHOW W JONOJHHUTEJbHOH Y4eOHOH JUTepaTypbl, HEOOXOAUMOM 1JIs1
OCBOEHMS IMCHUILIMHBI (MOIYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:

1. Mamuit, U. A. JluckperHas mMaremaTHKa M MaTeMaTH4ecKas JIOTHKa : yueOHoe mocobue
1Sl cpenHero npodeccruonanbHoro oopazoanust / M. A. Tlammii. — 3-e u3a., ucnp. u 10, —
Mocksa : UznarensctBo Opaiit, 2024. — 370 c. — (IlpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-13522-0. — Tekct : snektponnsiii / Ob6paszoBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/540647 (nara oopamenus: 15.06.2024).

2. bapun, U. W. JluckperHas mareMathka. Y4YeOHMK W 3aJauyHUK : JUISI CPEIHETO
npodeccuonanbHoro oopazoBanus / M. U. baBpun. — Mocksa : M3narensctBo IOpaiit, 2024, —
193 ¢. — (IIpodeccuonansuoe odOpazoanme). — ISBN 978-5-534-07917-3. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/536805 (mara obpamenus: 15.06.2024).

JonmonHuTebHAS YUeOHAs JUTEpaTypa:

1. CyngommaroB, C. B. Marematuka: MaremaTuyeckas JOTHKAa U TEOPUS AITOPUTMOB :
y4eOHUK U MPAKTHUKYM Ui cpeHero npodeccuonaibHoro oopasosanus / C. B. Cynomnnatos, E.
B. OBunnHuKOBa. — 5-¢ u3A., crep. — Mocksa : M3gatensctBo HOpaiit, 2024, — 255 ¢. —
(ITpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-10930-6. — TekcT : 3JIeKTPOHHBIN //
O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/542451 (nmara
obpammenus: 15.06.2024).

4.2.2. IlepeueHb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«AHTepHer» (majsee - cerb «UHTEpHET»), HEOOXOAMMBIX JIsl OCBOCHHMS IMCIHUIIUHBI
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Ilepeuensb norosopos IbC u B/|

Y4eOHblIi HanMeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM Cpok neiicTBus
rog PEKBH3HTOB JAOKYMEHTA
2024/2025 Horosop Ha noctyn k ObC ZNANIUM.COM wmexny C 12.07.2024 110

YVYHuT B nuue npupektopa CO® YYHuT u OOO 11'07'2025

«3aannym»Ne 2024-36¢ ot 09.07.2024

JloroBop Ha moctyn k JBC «3BC IOPAUWT» (momnas
kojutekuus) mexnay YVYHuT B nuue mgupexkropa CO
YVYHuT n OO0 «2eKTpOHHOE U3JaTEIbCTBO TOPAMT»
Ne 1/25-36¢ ot 06.03.2025 1.

C 06.03.2025 no
05.03.2026

HoroBop Ha goctyn k OBC «YHuBepcurerckas
oubmmoreka onnaitn» mexnay YYHuT «Hexcmemmay Ne

01.10.2024 no

223-883 ot 19.08.2024 30.09.2025
Horoop Ha poctyn k ObC «Jlaub» mexny YYHuT u | C 08.08.2024 no
m3narenbetBoM «Jlanb» No OI'3-647 ot 08.07.2024 07.08.2025
Horoop Ha gnoctyn k COb wMexny YYHuT un

m3garensctBoM «Jlaup» Ne COB 47-IIC 5010-24 ot nggg;gég 1o

04.06.2024

JloroBop Ha JOCTYI K 3JIEKTPOHHBIM U3/IaHUSIM B COCTaBE
0a3el TAHHBIX «HAVYUYHA SJIEKTPOHHA
BUBJIMOTEKA eLIBRARY.RU» wmexny YYHuT wu
OOO HOB Ne OI'3-1283 ot 05.12.2024

C01.01.2025 o
30.12.2025

Horosop Ha BJ] nmuccepranuii mexny Y YHuT u PI'G Ne
223-664 ot 15.07.2024

C 10.08.2024 no
09.08.2025

Horosop Ha noctyn k DbC BOOK.ru (moctynm k
yueOHnKY: OCHOBBI POCCHUHCKOW TOCYIapCTBEHHOCTH :
yuebnuk / A. B. Manbko, A. A. Bunkos, B. B. I'ypses [u
ap.] ; nox pea. A. B. Mansko. — Mocksa : KnoPyc,
2024. — 263 c. — ISBN 978-5-406-12322-5) mexny
YVYHuT B nuue npupektopa CO® YYHuT u OOO
«KnHoPyc menna» Ne 6/1 o1 16.10.2024 1.

C 23.10.2024 no
22.10.2025

4.3.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU

00pa3oBaTeJIbHOT0 MpoIlecca MO THCIHUILUINHE,

BKJIIOYAsl IMepedyeHb IPOrpaMMHOIO

ob0ecrieyeHust 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IIPH HEOOXOAUMOCTH)

HanMeHoBaHMe MPOrpaMMHOTo odecrieyeHust
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IMPHUJIOKEHHUE Ne 1
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE
YUYPEXIEHHWE BbICIIEI'O OBPASOBAHUS 5
«YOUMCKNU YHUBEPCUTET HAYKU 1 TEXHOJIOT U »

Crepauramakckuii puiman

Komnemx

KanennapHo-remaTuyeckuii njian

10 IUCLUIUIMHE EH.02 luckpemnaa mamemamuka ¢ 31emMeHmamu
MamemamuyecKoii 102uKu

CHEIUATbHOCTh
09.02.07 Hugpopmayuonnwvie cucmemol u npocpammuposanue
KOJI HAaMMEHOBAHHE CIIECIIMAIIBHOCTU
KBTI (DUKAITHS

Cneuuafmcm no um[)opmauuouubm cucmemam

Pa3zpaboTumk (cocTaBuTENH)
IlIpenodasamens nepeoii kKamezopuu
Kyuep A.M.
IlIpenooasamens
Dammaxosa O.B.
yudeHas CTeNeHb, yUeHOE 3BaHuE,
kareropus, ©.1.0.

Crepnurtamak 2025
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Ounas Gpopma oOyueHHS
Kajnenaapubie
Ne HaumeHoBaHue pa3iesioB U KoJa-Bo P JlomaniHee
CPOKH M3yYeHUs Bun 3anarus
n/n TeM 4acoB 3a/laHUe
(maH)
3 cemecTp
Pa3nen 1. MHo:xecTBa
1 BBenenue. MHOXeCTBaA B HX 2/2 HU3yYUTh KOHCIIEKT
CeHTA0Pb JIEKUUs
2JIEMEHTHI JIEKIUU
2 CBolicTBa oneparnui Ha, IpPaKTUUECKOE
patl A 2/4 CEHTSI0Pb P peluTh 3a1a4u
MHO>KECTBAMU 3aHATHE
Pazgen 2. Kom0nnatopuka
3 HM3YYIUTH KOHCIIEKT
Pa3MerieHus ¥ COYCTaHuUs 2/6 OKTSIOPB JICKITHST yi
JIEKIIAH
4 Pemenne KoOMOMHATOPHBIX TPaKTUIECKOE
2/8 HOSIOpB pEeLNTh 3a1a4K
3a1a4 3aHIATHE
3 MPaKTHYECKOE TOBTOPHTE
Konrtpospnas pabora Nel 2/10 HOSIOPB p PO ICHHBII
3aHATHE
MaTepHual
Pa3gen 3. OrHomenns. OTobpasxeHus.
6 HU3YYUTH KOHCIIEKT
Ilonarue oTHOIIEHUS 2/12 HOSIOPB JIEKIIMS y
JIEKIUU
7 2/14 MPaKTUYECKOE
OTHOIIECHUE YKBUBAJICHTHOCTH neKkadpb pelIUTh 3a1a4n
3aHATHE
8 MPAaKTHIECKOE VIOBTOPHTEL
KonTponbHast padorta Ne2 2/16 nekadpb P TIPOHICHHBIN
3aHIATHE
MaTepHual
Pa3nen 4. Dj1eMeHTHI MAaTEeMATHUYECKOH JTOTHKH
9 OCHOBHBIC TIOHATHS anTeOpbI H3Y9HATH KOHCIICKT
2/18 SITHBapb JIeKLUs
JIOTHKHU JIEKIIAK
10 Paznoxenne OyieBbIX eBpalb MPaKTUYECKOE
" 4 2/20 (besp p PEIINTh 3aJ1a9u
(GYHKIUH 110 TIepeMEeHHBIM 3aHATHE
Pazgen 5. BBenenue B Teopuio rpagon
11 OCHOBHBIE TTOHATHS U MPAaKTHYECKOE
2/22 MapT peluTs 3ax1a4u
OTIpe/ICIICHUs] TEOpUU rpadoB 3aHATHE
12 JBynonbHbIC Tpadbl 2/24 Mai TpaKTHICCKOC CIIUTE 3a1a49H
M P 3aHATHE p
13 Hrorosast KOHTpOJIbHAS NPaKTHYECKOE
P 2/26 HIOHB P
pabora 3aHSTHE
Bcezo: 26
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IMPUJIO)KEHUE 2
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA30BATEJIBHOE
YUPEXIEHHWE BbICIIEI'O OBPASOBAHUS 5
«YOUMCKUU YHUBEPCUTET HAYKU 1 TEXHOJIOT U »

Crenpuramakckuii puman

Komnemx

DoH/1 OLIEHOYHBIX CPECTB

110 JUCLUIUINHE EH.02 /luckpemnaa mamemamuka ¢ 31emeHmamu
MamemamuyiecKkoil 102uKu

Mamemamuueckuii u 00WUIl eCMecCmeeHHOHAYYHbBLI YUK, 00A3AmeIbHaA YaACMb

UK TUCHIUTLIMHBI M €T0 YacTh (00s3aTeIbHas, BApUaTHBHAS)

CTIEUATBHOCTD
09.02.07 Hughopmayuonnwvie cucmemul u npozpammuposanue
KOJI HaMMEHOBAHHE CTICIIUATBHOCTH
KBaTH(UKAITUS

Cneuua.zmcm no und)opmauuonnbm cucmemam

PazpaboTumk (cocTaBuTENH)
Ilpenooasamens nepeoii kKamezopuu
Kyuep A.M.
Ilpenooasamens
Dammaxosa O.B.
ydeHasi CTeNeHb, yY€HOE 3BaHueE,
kateropusi, ©.1.0.

Crepnurtamak 2025
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®onx oneHounbix cpeactB (OPOC) nmpeaHazHayeH AJIs MPOBEPKU PE3YIHTATOB OCBOCHHS
JTUCITUIUIAHBL JIUCKpeTHass MaTeMaThKa C 3JIEMEHTAMH MaTeMAaTHYECKOU JIOTHKW», BXOMSIICH B
COCTaB MPOTrpaMMbl MTOATOTOBKU CHENHUAIMCTOB CPEIHEro 3BeHa o crneruaibHoctd  09.02.07
«HpopMaIlIOHHBIE CHUCTEMBI U  MporpamMmupoBaHue». PaGora oOydamomuxcss BoO
B3aHMO/IeliCTBHM ¢ MpenoaaBaTeseM 26 4acoB, Ha CaMOCTOATENbHYIO padoTy 10 yacos.

2. O0beKTHI OLIECHUBAHUS — Pe3YJIbTATHI OCBOEHUS M CUMILIHHBI

®OC 1O03BOJISIET OLIEHUTh CIEAYIOIIUE PE3yJIbTaThl OCBOCHUSA JIUCIMUIUIMHBI B
coorBerctBUM ¢ @®I'OC cneumansHoctn  09.02.07 HMHbopManuoHHBIE CHCTEMBI U
IporpaMMUpOBaHHe U paboyeil mMporpaMMoil IUCHUIUIMHBI «JlHUCKpeTHas MaTreMaThka u
3JIEMEHTaMU MaTEMaTUYECKON JTOTUKI:

yMeHHs:
- paboTaTh C JOKyMEHTalueH, pa3pabOTaHHOH ¢ UCTIOIb30BaHUEM I'padUueCcKuX S36IKOB
crienuuKanmii;
- OCYIIECTBIIATH OCTAHOBKY 3a/1a4M 10 00paboTke nHpopManuu;
- IPOBOJUTH aHAJIU3 MPEIMETHOM 0051acTH;
- pemaTh MPHUKIAIHBIE BOMPOCKHI MPOTPAMMUPOBAHUS U SI3bIKA CLIICHAPHUEB IS CO3/IaHUS
porpamm;
- IPUMEHSTh OCHOBHBIE TEXHOJIOTMH SKCIIEPTHBIX CUCTEM;
- BBIMIOJIHATDH OTKJIAJIKY U TECTUPOBAHHE IPOrpPaMMBbl Ha YPOBHE MOYJIS;

3HAHUS:
- OCHOBHBIE 3Tarbl pa3pabOTKH MTPOTrPaAaMMHOTO 00eCIICUeHNST;
- c1ocoObl ONTUMU3ALUY U TPUEMBI pe(haKTOpUKCa;
- OCHOBHBIE MPUHIIHUIIBI OTKJIAJKH U TECTUPOBAHUS MPOTPAMMHBIX MPOJYKTOB;
- 33/1a4Y¥ TIAHUPOBAHUS U KOHTPOJISI PA3BUTHUS MTPOCKTA;
- COBpEMEHHbIE CTaHJapThl Ka4eCTBA MPOTrPAMMHOI0 IPOAYKTA U MPOIECCOB €ro 00ecneyeHus;
- OCHOBHBIE BUIBI PA0OT Ha ATAIE COMPOBOKICHHSI POTPAMMHOT0 00ECTICUCHHUS,
- OCHOBHBIE TIPOIECCHI YIPABICHHS MPOEKTOM pa3pabOTKH.

BrinenepeuncieHHple  yMEHHS W 3HaHMS HampaBieHbl Ha (OpPMUpOBaHUE Y
00y4aromuxcst CIeIyonUX 00IUX 1 NPo¢ecCHOHATBHBIX KOMIETEeHIUI:

OK 01. BuiOupare cmocoObl pemieHus 3amad  mpo(ecCHOHAIBHONW JesTEIbHOCTH,
IPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. JKcnons3oBaTh COBpEMEHHBIE CpPEICTBA MOMCKA, aHAIW3a W HHTEPIpPETAIuU
uHpopMauu ¥ WHPOPMALMOHHBIE TEXHOJOTHM JIs BBIOJHEHMS 3a7ay NpodhecCHOHAIbHOM
JEATEIbHOCTH

OK 04. D¢ dexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJIJICKTUBE M KOMaHIE

OK 05. OcymecTBisiTh YCTHYIO U MUCbMEHHYI0O KOMMYHHUKAIIUIO Ha TOCYJapCTBEHHOM
s3pike  Poccmiickoit ®dexepanuu ¢ yu4eTOM OCOOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 09. Ilonb3oBarbcsi Mpo(hecCHOHATBHONW JOKYMEHTAllMel Ha TroCylapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AU CHUIINHBI

KoHTposb 1 o11eHKa pe3yapTaTOB OCBOEHUS — 3TO BBISBIIEHUE, U3MEPEHUE U OLICHUBAHUE
3HaHUH, YMEHUH U (HOPMHUPYIOMUXCA OOLUIMX U MPOPECCHOHATBHBIX KOMIIETEHIMH B pamMKax
OCBOCHMS AUCIUIUIVHBI.

B cootBerctBuM ¢ yueOHbIM IuiaHOM crenmansHocTd 09.02.07 MuHopmanmoHHbIe
CUCTEMBI U MpOTpaMMHUpOBaHue, pabouel mporpaMmMol TUCHUIUINHBI «J{HUCKpeTHas MaTeMaTHKa
U C DJIEMEHTaMH MaTEeMaTHYeCKON JIOTMKW» MPEAYCMAaTPUBAETCS TEKYLIUH U MPOMEXYTOUYHBIN
KOHTPOJIb PE3YJIbTATOB OCBOEHHS.

3.1 ®opMBbI TeKyLIEro KOHTPOJISI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEJICTABISAECT COO0M MPOBEPKY YCBOCHUS y4eOHOTO
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MaTepuana, peryJisspHO OCYIIECTBISIEMYIO Ha MPOTSHKCHUH Kypca 00ydIeHHUS.

Tekymuit KOHTPOJb PE3yIbTATOB OCBOCHUS IUCIUIUIMHBI B COOTBETCTBUHU C paboueit
IporpaMMoil M KaJeHAAPHO-TEMaTUYECKUM IUIAHOM MPOUCXOJUT MPU HCIOJb30BAaHUU Kak
00s13aTeIbHON (OPMBI KOHTPOJISI — BBIMIOJHEHHE TMPAKTHUYECKUX padOT U WHIAWBHIYATbHBIX
3aJJaHuH.

Bo Bpemsi mpoBeneHuss y4eOHBIX 3aHATHI JOMOJTHUTEIBHO HCIIONB3YIOTCS CISAYIOIINE
(GOpMBI TEKYIIETO KOHTPOISI — YCTHBIA OMPOC, PEIICHHE 3aJady, TECTUPOBAHHWE IO TeMaMm
OTJENbHBIX 3aHITHHA.

IlepeyeHb BONMPOCOB K YCTHOMY ONIPOCY

1. OcHoBHBIE Ollepaly HaJl MHOXKECTBA U X CBOMCTBA.

2. OtHomenus. Buapsl orodbpaxenuii. @yHKIUH.

3. OTHOLIEHUS SKBUBAJICHTHOCTU U OTHOILIEHUE MOPsiiKa. MOILIHOCTh MHOXKECTBA.
4. Matpuia 6uHapHOTO OTHOMIEHUs. KOMIO3UITMS OTHOIICHHUI U UX MaTPHIIBI.

S. [IpaBuiio cymmsl. IIpaBumno npoussenenus. MeTos BKIIIOUEHUS U UCKITOYECHUS.
6. [Toacuer pa3MenieHuii ¢ MOBTOPEHUSIMHU U O3 TTOBTOPCHHUIA.

7. Coueranus 6e3 TOBTOPEHUI U C TIOBTOPEHUSIMHU.

8. PexyppenTHbie cooTHomeHuss. OCHOBHBIC TOHSTHS U ompeeieHus rpada.

9. [TyTu, nenu, MUKIbL.

10. Marpuiia CMEXHOCTH.

1. CBsi3HbIE KOMITOHEHTHI.

12. Brigenenre KOMIIOHEHT CBSI3HOCTH.

13.  PaccrosHus Ha rpadax. luamerp, paguyc u LeHTpHI rpada.

14.  DiinepoBsl rpadsl.

15.  OctoBHbIe nepeBbs. JKaaHbI aIrOPUTM.

16. OcroBHBIE IepeBbs. AJITOPUTM OJMDKAKMIIIETo cocena.

17.  Kparuaiimue nytu Ha rpade.

18. Kinku.

19.  Huxkmsl, pyHIaMEHTaIbHBIE MHOXKECTBA LIUKJIIOB.

BoinoHenue mpakTudeckux padort. [Ipaktuyeckue pabOTHl MPOBOAATCS C ILEIBIO
YCBOGHHUS M 3aKpeIICHUS! MPAKTUYECKUX YMEHUU M 3HAHWM, OBIAJACHUS NPO(ecCHOHATHLHBIMU
KOMIIETeHIIMSIMA. B Xozme mpakTudeckoil paOOThl  CTyIEHTHl MPUOOPETAIOT YMEHHS,
peyCMOTpEHHbIE pabodeil MmporpaMMoOil TUCIUIUIMHBI, y4aTcsl HCIOJIb30BAaTh IOJNy4EHHBIE
3HAHUS, U IPUMEHATH Pa3IMYHble METOJUKH PACUETa, aHAIM3UPOBATh I1OJIyYE€HHBIE PE3YJIbTaThl
U JIeTIaTh BBIBOJBI, OMUPAsICh HA TEOPETUUECKHUE 3HAHMUS.

CrucoK MpakTU4YecKuX padoT:

Tema 1.1. MHOkecTBa U OCHOBHBIE OIE€paAllMU HAJl HUMU
1. TTocTpoiiTe MHOXKECTBO TOUEK M (x,y) MIOCKOCTH, ISl KOTOPBIX:

a)yzi—tl;G)y:'x—l' x+1 1

+ -—.
1 x—1 |x+1| X

2. HanuiuTe ypaBHEHUE OKPYKHOCTH:
a) €CIIM LEHTP HAXOAUTCS B TOYKE A(3;1) M OKPYXKHOCTH TPOXOAUT Yepe3 TOUKy B(7,4); 0)

OKPYKHOCTb OIUCAHA OKOJIO TPEYTONbHUKA ABC , Tae A(9;2), B(7;6), C(0;-1).

o 3
3. Haiijure ypaBHEHHE MHOXECTBA TOYEK M (x,y), pABHOYAIECHHBIX OT TOYKU F[O’_Z] U 0T

IpSIMOH y = —% .

4. TTocTpoiiTe MHOXKECTBO TOUEK M (x, y) MIIOCKOCTH, ISl KOTOPBIX:
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a) x> +y? —6x+4y>3;
()c—2)2+y2 <4,

0) y+22x,
x*—8x+12<0;

B) [x—1|+[y+1<2.
5. Haiigute o0nacth onpeneneHus (pyHKIHH:

a) y:(x—ZWH—x.
I-x

0) y = cos(arccosx).

B) y =arccos(cosx),

r) y=~sinx,

1) »=lgligle—3)).

6. Jlauel MHOKkecTBa U={abcde f}, A=labc},C={ace}, D={cde f}. 3anaiire
NepevrnciieHUeM MHOXKECTBA: 1) AN B,

2) 4UC,3) D,4) C-4,5) 4-C,6) B®D,7) (4uC)-B,

8) (B-C)nD,9) (4nB)e(DuC).

7. Iloctpoiite Ha nuarpamme Ditiepa-Benna MHOkecTBa:

1) 4UB,2) 4n(BuC),3) (4UB)-C,4) (4-B)-(4-C),
5) (4®C)u(4®B),6) (4UE)-(C®4).
8. Ilyrem anreOpanyeckux npeoOpa3oBaHUil yIIPOCTUTH BBIPAXKECHHUE:
a) AB=B,0) (1UB)B,B) AUBUA,T) AQB®AB.
9. Pemuth ypaBHEHHUE:
a) AX=B,0) AUX=B,B) A®X=B,T) XUAd=(B-X)®A4.

Tema 1.2. OtHOUIEHUA. MOLIHOCTH MHOKECTBA

1. Jlaubl MHOXeCTBa A ={a,b,c}, B=1{,2,3,4}. 3anaiite ciueayomme MHOKECTBA: a) AxB, 0)
BxA, B) 4>, T) AxBxA. IlpuBenure mpuMep OWMHAPHOTO OTHOIIEHHS HA MHOMKECTBE A .
CKOJIBKO BCET0 MOKHO OMPEAETUTh Pa3IMYHBIX OTHOIICHHUN?

2. JlaiiTe TEOMETPUYECKYIO UHTEPIIPETALIMIO MHOKECTB:

a) [0,1]x[0,3], 6) [0,1]x(0,1), B) [0,1].

3. 3apaiite mepeuyrcIeHUEM Map cienyroume ouHapHbele oTHoIeHus. [locTpoiite MaTpuIlbl
9TUX OTHOLICHMN:

a)R= {(x,ylx,ye{l,2,3,4}, x< y};

0) R= {(x,ylxe{1,2,3,4,5}, yel{l2,16}, x oerum y};

B) R= {(x,y)|x,ye {1,2,3,4,5), (x+ y)—uemHo}.

4. Omnpenenute 001acTh ONpPEACIICHHS, 00JacTh 3HAYCHUH, JOMOJHEHHE 10 OTHOIICHHUS,
o0paTHOE OTHOIICHUE JJIS CIICTYIOMINX OWHAPHBIX OTHOIICHUIA:

) R={x.y)xyell 234} x> y};
0) R= {(x,ij € [03],ye[— 1,3], x? +4y2 < 4};

B) R= {(x,y]x € [03],ye[0,9], x?= y}.

5. DBumonHAOTCS M UM CASAYIOIIMX OTHOIICHWH CBOMCTBA pedJICKCHUBHOCTH,
CUMMETPUYHOCTH U TPAH3UTHUBHOCTH:

a) OTHOLIEHUS «OBITh 3HAKOMBIM», «GKUTb B OJHOM T'OpOJIe», «ObITh MOJIOKE» Ha MHOXKECTBE
BCEX JIIOJEH?

6) otHomenue R = {m,n)mneN, m-n=2}?
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B) OTHOIIIEHUE R = {(mn] mmneZ,2m+n oenumcs Ha 3} ?

I') COOTBETCTBUE [ = (X Y ,R), eclini X =N, Y — MHOXECTBO HEIPEPHIBHBIX Ha [a,b] byHKIHH,
b
a oTHoweHHe R =1(J, f(x)}J = J- Flx)dx b,

J1) OTHOIIIEHUE CTPOrOro BKIIOUEHHs Ha Oyleane MHOKeCTBA A= {1,2,...,n}.

6. Jl1s1 OTHOIIICHUS

R= {(x,y] X,y €M, x,yumeiom o0unu mom xce 0oCmamox om OeleHus Ha 3}, M = {1, 2,3,4,5,6, 7,8}1
a) MOCTPOMTE MATPUIly OTHOILIEHUS R ;

0) JOKaXXUTe, UTO R SIBISIETCS OTHOIIEHHEM SKBUBAJIEHTHOCTU Ha M ;

B) pa30beiiTe MHOXXECTBO M Ha KJIACChl SKBUBAJIEHTHOCTH 110 OTHOIIECHUIO R .

7. JIOKaXWTe, 4YTO OTHOIIEHHE {x, 1) (x,, 1, |x* +y> =x2+y>{ SBISETCS OTHOIICHHEM
5 1N 22 )X TN 2TV

SKBUBAJICHTHOCTH Ha R” . ONpeennTe KIacchl 3TOM SKBUBAIECHTHOCTH.

8. BoiacauTe, Kakue W3 OWHAPHBIX OTHOIICHUM SIBISAIOTCS (QYHKIUSIMH Ha Z: a)
R= {(nZn] ne Z}, 0) R= {(Znn] ne Z}, B) R= {(nz,n] n eZ}.

9. VcraHoBUTH OMEKIMIO MeXIy MHOkectBamu: a) [0]] m R; 6) Ru [0,+«); T)

{(x,y]xz +y*= 1} u [0,1).

10. [oka3zaTh, YTO MHOXXECTBO BCEX KOHCUHBIX IIOCIICIOBATCIHBHOCTEH, COCTABICHHEIX H3
3JIEMEHTOB HEKOTOPOT'O CYETHOT'O MHOKECTBA, CUETHO.

I1. ITycTe Ha MHOECTBE N 3aJlaHO OTHOIIEHUE A, 3aJ1aBA€MOE€ CIECAYIOUIUM IPaBUIIOM:
mAn < m deaum n .

Cunras, uro 0 memut 0, n0KazaTh, YTO A— YacCTMUYHBIM NOpSAOK. s IpOM3BOIBHBIX
HATYPaJbHbIX YHCEN m W n HAWTH inf{m,n}, sup{m,n} OTHOCHTEIBHO yKA3aHHOTO MOPSIIKA.

Paznen 2. KomOunaropuka
Tema 2.1. KomOuHaTOpHBIC 33241

1. CKOJBKO Pa3IMYHBIX CIIOB MOKHO MOJTYYUTh MTEPECTAaHOBKON OYKB CJIOBa:

«BOPOHY, UTOOBI IBE OYKBBI «0» HE CTOSIIH PSAAOM,

«aTaMaH» — COTJIACHBIC UIYT B aJI()aBUTHOM HOPSIIKE, HO OYKBBI «a» HE CTOST PSIIOM,

«MHTEPHUPOBAHMUE» — COTJIACHBIC U TJIACHBIC YEPENYIOTCSs, IJIaCHBIE UAYH B ajupaBUTHOM
HOpSIIKE,

«B3OPBIKHYI» — MEX1Y IBYMsI TJIACHBIMHU HAaXOJATCS 3 COTJIacHBIE,

«IaCTyX» — MEXY JBYMS TJIACHBIMH PACIIOJIOKEHBI 2 COTJIACHEIE,

«OKOJIOTOK» — TPU OYKBBI «0» HE UAYT PSIOM,

«KPUMUHAID) — TISITOE U CEABMOE MECTO 3aHSTHI COTJIACHBIMH,

«TIIEPEXO0IMM» — COTJIACHBIE U TJIACHBIC YEPEaYIOTCS,

«AUKTaTypa» — KaK TJIACHBIE, TAK M COTJIACHBIE HIYT B a(aBUTHOM IMOPSIKE,

«karacTpoda» — He MEHSEeTCs MOPSI0K COTTIACHBIX OYKB,

«TaHKETKa» — 3alpeIIeHO OyKBOCOUYETAaHHE «aHT»,

«KOMUTET» — IJIaCHBIE HE CTOAT PAIOM U Pa3JelsioTcsi OyKBaMH «T»,

«IapIaMeHT» — COTJIaCHBbIE HAYT B aiu(aBUTHOM, IJacHBIE — B IOpsAKE, OOpaTHOM
ashaBUTHOMY,

«IUCCHUJICHT» — TTIACHBIE YEePEAYIOTCS C TapaMH COTJIACHBIX,

«osTryMepay — He BCTpedaeTcsi OyKBOCOUETaHHE «MYPIIO»,

«TIpezen» — B Hadase U B KOHIIE CJI0Ba CTOUT corJiacHas OyKBa,
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«IIPUBATU3ALUS» — YEPEAYIOTCS TIAPhI TJTACHBIX U COTJIACHBIX OYKB,

«cajara» — OykBa «a» UIET cpa3y MOCIIE «C»,

«IIepeBOPOT» — HE OOJIBINE OTHOM MAPBI OTMHAKOBBIX OYKB CTOSIT PSIIOM.

CKAMUTYJSIIUS) — CIIOBO HAUMHAETCA C OYKBBI «a», YEPEOyIOTCsl TJIaCHBIE M COTJIacHbIE
OYKBBI,

«JIETUTUMHOCTbY» — HE IPUCYTCTBYIOT OYKBOCOUETAHUS «TUMH» U «TOCT»,

«Oenmuepaa» — MEXIy OyKBaMu «0» CTOUT OJIOK U3 YETHhIPEX TJIacHBIX,

«KOMMYHHU3M» — HE BCTpEYaeTCs COueTaHnue OYKB «MYyKH.

2. CKOJIBKO JUaroHasei B BBIMYKIOM n YTOJIbHUKE?

3. CkoJbKO cymiecTByeT mHenbix yncesn oT 0 7o 999999, B necaTuyHOM 3aMCH KOTOPBIX HET
CTOSIIIUX PSAOM OJUHAKOBBIX IUDP?

4. CKOJTBKO TOYEK IIE€PECEUCHMs] AMAroHajie BHYTPU BBIIYKIOTO 7 -YrOJbHUKA, €CIHU
HUKaKue 3 U3 HUX HE MEPECEKAIOTCA B OTHOM TOUKe?

5. CKonbKO 4Kcen, He Aensdiuxcs ra 3, 5, 7 B nepBoi Teicsiue?

6. Ha xax1oil cropoHe TpeyroibHUKa ABC OTMEUEHBI 10 9 ToYek, pazbuBatonux ee Ha 10
paBHBIX 4acTed. PaccMOTpUM BCEBO3MOXKHBIE TPEYrOJbHHKH C BEPIIMHAMH B OTMEYEHHBIX
TOYKaX, O OJHOW Ha KaxJ0i cTopoHe. CKOJIBKO CPEIU 3TUX TPEYTrOJIbHUKOB TaKUX, Y KOTOPBIX
HU OJIHA U3 CTOPOH HE MapaljielIbHa CTOPOHAM TPEYTrolbHUKA ABC ?

7. Y Cepexu Oonbiie 50 yepHBIX U O€JbIX MIAPOB, MPUYEM OEJBIX OOJBIIE, YEM YEPHBIX.
Oka3anoch, 4TO OH MOJXKET BBUIOKHTH Imapbl 2016 crocobamu B psAll Tak, YTO HUKAKUE JIBA
YepHBIX He Jiexanu psaoM. Ckonbko mapo y Cepres? (Pecry6um. marem. onummnuazna 2016 r.).

Tema 2.2. bunom HeroTOHA 1 monmMHOMHANIBHAS (OopMYyIIa.
[IpousBosmue GyHKIUNA

1. CkoabKMMH cTIOCOOaMU MOKHO BBIOPATh U3 KOJIOJBI B 36 KapT CIICTYIOIIHUE:
1) 1 xopons, 2 nambl, 1 muKoBas KapTa;

2) 1 xpecToBas kapTa, 2 1aMbl, HET YEPBE;

3) xot1s OB 4 KpecTOBBIE KapThl, 1 Ty3;

4) 3 nambl, 2 KPEeCTOBBIC KapTHI;

5) 1 6yOHoBas kapTa, 2 KpecToBbIX, | nama;

6) 2 6yOHOBBIE, 2 KpecTOBBIC, | TY3;

7) o KpaiiHel Mmepe 4 MUKOBbIE KapThl, 1 nama;
8) 2 xapTHl YEPHON MaCTH, 2 TaMBbl;

9) 1 Ty3, 1 Baner, 1 kapTa KpacHOI MacTH;

10) 3 ty3a, 3 KapThl YEPHOU MACTH,

11) 1 nama, 1 kapra MK, 2 KpacHbIE KapThl;
12) 2 Ty3a, He MeHbIIIe 3 MUKOBBIX KapT.

2. Haiiti HanGoNbIINiA YiieH pasioKeHus OuHoma (a +5)", eciu

a=~5b=3n=100.

3. B orpsine u3 40 pebdst 30 ymeroT 1iaBaTh, 27 yMEIOT UTPaTh B MIaXMaThl M TOJIBKO ISTEPO
HE YMEIOT HU TOT0, HU Apyroro. CKoJbKo pedAT yMEIOT U IU1aBaTh U UIPaTh B IIAXMaThl?

4. Cpeau aOUTYpPHUEHTOB OLICHKY «OTJIIMYHO» TMOJYYMIH 1O MaTeMaTuke 48 4enoBek, 1o
busuke — 37, mo maTremMaTtuke M (U3MKEe — 75, MO0 MaTeMaTUKE M PYCCKOMY SI3BIKY — 76, TO
dusnke U pycckoMy si3bIky — 66, Mo Bcem TpeMm mpeameram — 4. CKOIbKO aOWTYpHEHTOB
HOJYYHIIU XOTA Obl OAHY MATepKY? CKONBKO CpeAr HUX MOIYYHIIH TOJIBKO OAHY NATEpKY?

5. B knacce obydatorcs 42 yuenuka. M3 HUX 16 ydacTBYIOT B CEKLMH IO JIETKON aTJIETHUKE,
24 — B (hyTOONBHOM ceKIuu, 15 — B maxmaTHoOM cekiuu, 11 — 1 B CEKIUU 110 JIETKOM aTiIeTUKE, U
B (hyrOonmpHON cekuuu, 12 — u B QpyTOONBHOI, U B MIaXMaTHOM, a 6 — BO BCEX TPEX CEKLHUSX.
OcrasnbHble IKOJIBHUKHU YBJIEKAtOTCS Typru3MOM. CKOJIBKO IIKOJIBHUKOB SIBJIAIOTCS TypUCTaMu?
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6. CKOIBKO MOJIOKUTENBHBIX uncel oT 1 g0 500 genarcst poBHO Ha 0HO U3 uucen 3, 5, u 77
7. HaiitTi mpon3BOIAIIYIO TTOCIIEIOBATEIHLHOCTD uncen @uboHauyu GyHKIUIO.

Tema 2.3. PexyppeHTHbIE COOTHOLIEHHUS.
Bo3zBpaTHbie mocneaoBaTeaIbHOCTH
1. HaiiTu pemienne ypaBHEHUs a,,, +2a, =n+1, €CIH a, =1.

2. HaliTu pelieHue ypaBHeHuUs a,,, —4a, ., +4a, =3", €ClIH a,=5,a,=7 .
3. Haiitn ob1ee penieHne ypaBHEHHMS a, , +4a,,, +4a, =n> —3n+1.
4. Haiitu xodpuument npu x'B pasnokeHuu JaHHOrO BbIp@KeHHsA Px) 1O

MOJIMHOMHUANIBHOM (hopMyJie, TOJYyYeHHOM Mociie PacKpbITUS CKOOOK M MPHUBEACHUS MOJO0OHBIX
YJICHOB:

1) Pl)=(2+2* ) k=20,
2) P(x)=(1+x°—x}" k=96
3) P(x)=(2+25x2 - 275 ) k=15,

NuauBuayanbHoe 3axanue Nel

3ananme 1. [IpoBepuTh, 4TO I JFOOBIX MHOXECTB 4, B,C eciiu BepHO BKimoueHue (1), To
BEPHO U BKJItOUeHUe (2)

Bapuant Ycnou Ycnosue (2)
e (1)
1. AnBcC AuBc(4\B)uC
2. ANBcC (41B)U(B14)c(4\B)uC
3. ANBcC (BIC)u(4\C)c(4\B)u(B
4. AnBcC Bc(Bl4)uC
5. ANBcC (41B)u(Bl4)c(4nB)u(
6. AnBcC A\CcAnC
7. AnBcC AUuBcBuUC
3 AnBcC (4\B)u(4nC)cC
9. ANBcC (4a1c)u(BIC)c B
10. AnBcC (4\Cc)\ccci4
3ananmue 2. BepHo iu paBeHCTBO (1) 17151 TPOU3BOIBHBIX MHOXKECTB A4, B,C
Bapuant Pasenctro (1)
1. AxB=(4x(C|B))u(4x(CNB))
2. AxC =(4Ax(CNB))u(4xC)
3. Ax((B|C)u(C|B))=(ax(BUC)\(4x(C B
4. AxC =(Ax(C|B))u(4xC)
5. Ax(BUC)=(4xB)u(4x(C\B))
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6 AxC=(4x(CUB))N(4xC)

7 Ax(C1B)=(4xC)\(4x(CnB))

8 AxC=(Ax(CuB))(4x(B|C))

9. Ax(BNC)=(4xC)\(4x(C|B))

10. Ax(C1B)=(4x(BuC))\ (4% B)

3aganue 3. CKOIBKIMH CITOCOOAMHU MOXHO BBIOpATh M3 KOJIOABI B 36 KapT CIIENYIOIIHE:
Bapuant Pasenctro (1)

1. 2 nambl, HET YEPBEU.

2. 2 KpecTOBBIE KapThl, XOTs ObI 2 Ty3a.

3. 1 Ty3, 3 nampl, He O0BINIE 2 KapT

KPAacHOM MacCTH.

4. BaJIET M JIaMa YepHOU MacTH, He OoJiee
1 Ty3a.

5. 2 Ty3a, 110 KpaiiHeill Mepe 4 KpacHbIe
KapTHI.

6. 1 Baner, HET AaM, 3 YepHbIEC KapThl.

7. 2 namsbl, 1 OyOHOBas KapTa, 1 mUKoBas
KapTa.

8. 2 KapThl KPAaCHOM MacTH, 3 Ty3a.

9. 2 KpacHble KapThl, 1 OyOHOBas1, | nama.

10. 3 OyOHOBBIX KapThl, 2 1aMbl, HET
4yepBeil.

3amanue 4. Haiitu xo>puument npu x*B pasinokeHHH TaHHOTO BBIpaKEHUs P(x) 1O

MOJINHOMHAJIHON ~ (popMyJie, TOJYyYECHHOW IIOCIIe PACKPBITHS CKOOOK M TIPHUBEICHUS
MOJOOHBIX YJIEHOB:

Bapuant P(x)
L. P(x)=(2+3x% -*f* k=20
2. P(x)=(2+x? -3x*)° k=25
3. Px)=(1+x7 =32}, k=25
4. P)=(1+x7 =32, k=25
5. P(x)=(5+207 =33 ), k=25
6. P(x)=(-4+x7 =327 k=25
7. P(x)=(-4+x7 =52, k=35,
8. P(x)=(1+x7 -323)°, k=35
9. P(x)=(8+x"-3x*), k=20
10 P(x)=(6+x7 -5x*)7, k=25

3ananue 5. YCTaHOBUTHh B3aMMHO-OJJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBAMU A
U B

Bapua A B
HT

1. [0,1] (a,b)
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2. [0.1] [0,1)
(a.5]

4, [0,1] Bces uncnosas
psimMast

5. [0,1] MHO0XECTBO
HCOTPULATCIIbHBIX

qucen

6. (0.1) [0.1]

7. 0,1 Bces uncnonas
psimMast

8. [0.1] (0.1]

9. (0,1) (0,1]

10. (0,1) [0,1)

(98]

=

—_—
[l

3aganue 6.

Haiimure oOmacte ompeneneHus, o01acTh 3HAUYEHWW OTHOIIEHUsS P . SBiasercsa nm

OTHOIIEHHE P pedICKCUBHBIM, CHMMETPHUYHBIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

B Pc R? B PcR?

1. (x,y)e P x? +y* =1 6. (vy)ePoxty=-2

2. (x,y)e P x-y>1 7. (x,y)ePoy<x-1

3. (x,y)eP<:>y=|x| 8. (x,y)eP@xzzy

4. (x,y)eP<:>x2+x=y2+y 9. (x,y)eP<:>x22y

5. (x,y)eP@x—yeZ 10. (x,y)eP<:>x+praTHo3
3aganue 7.

Bapuanm 1. BbIsicCHUTB, Kakue U3 CIEIYIOINX YTBEPKIECHUI BEPHBIL:

1) Bcsikoe OTHOIIIEHHE HA MHOXKECTBE JINOO CUMMETPUYHO, MO0 aHTUCUMMETPUIHO;

2) HHUKaKoe OTHOIIEHHE HE MOXET ObITb OJHOBPEMEHHO CHMMETPHUYHBIM
AHTUCUMMETPUYHBIM;

3) 1ust 1F060r0 OTHOIIEHHST R OTHOLIEHHE RoR™' CHUMMETPHYHO.

Bapuanm 2. BbIsiCHUTB, KaKue U3 CIEIYIOINX YTBEPKIECHUIN BEPHBIL:

1) w1 10GOTO OTHOLIEHUsT R OTHOLIEHUE RoR™' pehieKCHBHO;

2) nnst MoOO0ro OTHOWICHUS R OTHOIICHUE R UR'M RAR™ CUMMCTPUYHBI,

3) eci R peIIEKCHBHO U CHMMETPHYHO, TO R Takxke pe(IEKCHBHO U CHMMETPHYHO.

Bapuanm 3. BeISICHUTD, KaKue U3 CIEAYIOMINX YTBEPKICHUN BEPHBI:

1) ecnu R W R, OTHOUIEHHS OKBHBAJIEHTHOCTH, TO R, oR,TOXE OTHOLICHHE

9KBHBAJICHTHOCTH,

2) ecnm R, W R, OTHOIICHHUS DOSKBUBAJIEHTHOCTH, TO R, NR,TOXE OTHOLICHUE

9KBHBAJICHTHOCTH,

3) ecnu R, M R, OTHOIIEGHUS OKBUBAJIEHTHOCTH, TO R, UR,TOXE OTHOLICHHUE

9KBHBAJICHTHOCTM.

Bapuanm 4. VKaxuTe Ha ABYyXDIEMEHTHOM MHOXKECTBE {a,h} BCE OTHOLIEHHUS, KOTOPBIE:
1) pedrekcuBHBbI;
2) CUMMETPHUYHBI;
3) aHTUCUMMETPUYHBI.
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Bapuanm 5. VYKa)uUTe Ha IBYXDJIEMEHTHOM MHOKECTBE {a,h} BCE OTHOLIEHHUS, KOTOPBIE:

1) TpaH3UTHUBHBI,
2) SIBJISIFOTCS OTHOIIEHUSIMU SKBUBAJICHTHOCTH,
3) ABIAIOTCS OTHOLLIEHUSIMH MOPSIKA.

Bapuanm 6. BelsicHUTE, SBISETCS JIM OTHOIIEHHE R Ha MHOXECTBE {0,1,2,...,9} OTHOIIEHUEM

9KBHUBAJICHTHOCTH, €CJIH
R:aRb< a =b(mod3).

Bapuanm 7. BelsicHUTE, SBISIETCS JIM OTHOILIEHHE R Ha MHOXeCTBE {0,1,2,...,9} OTHOILIEHUEM
SKBHUBAJIECHTHOCTH, €CIIN
R:aRb< a* Ebz(modIO).

Bapuanm 8. BblscHUTE, SBISETCS JIM OTHOILIEHUE R HA MHOXKECTBE {0,1,2,...,9}0THOmeHHeM

9KBHUBAJICHTHOCTH, €CJIH
R:aRb< ab=2(mod2).

Bapuanm 9. BelsicHUTE, SBISETCS JIM OTHOILIEHUE R HA MHOXKECTBE {0,1,2,...,9}0THOmeHHeM
SKBHUBAJIECHTHOCTH, €CIIN
R:aRb< HOM(a,b)=1.
Bapuanm 10. CKonbKO pa3IMYHBIX OTHOIIEHUHN MOPSAIKAa MOKHO ONPEAEIUTh HA MHOYKECTBE
13 Tpex 37eMeHTOB? CKOJIBKO Cpeld HUX JIMHEHHBIX?

Pasznea 3. byaeBa anreopa
Tema 3.1. ®yHKIMM anreOpbl JIOTUKA

1. ITocTpouTh TabUILy AJIs JaHHOMN OyaeBol GyHKmu f(x,y,z)

f(xy.2) S(xy,2)
1. (xi«y)—i—zv 3. y+zeorzAx
X Vx
2. (xVy—>z) 4, x A
Ty yozeoy+z

2. Kakue wus3 NEPCUUCIICHHBIX q)OpMyJI SABIIAIOTCA TOXACCTBCHHO MWCTUHHBIMHU WU
TOXKACCTBEHHO JTOKHBIMU

D (x> y)>((xVz)>(Va),

2) (x+y)e 2)x—>)2),

3) (V' I)z > ((x > 2)+ 2)x(p2)).
3. Jlns nauHoit pynkuuu f(x,y,z):
1) BBISICHUTBH, KAKHEC €€ HepeMeHHBIe ABJIAKOTCA CyH_[eCTBeHHBIMI/I, a KaKnue — (I)I/IKTI/IBHBIMI/I;
2) BBIpa3uTh f(x,y,z) GOPMYIIOH, CoaepKaIIEN TOIBKO CYLIECTBEHHBIE TIEPEMEHHBIE.

fxp,3 fley.z)

l. 3. 0101111
10111011 1
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2. 0011 4. 1000100
1100 0
4. Hanucarb Tabnumy GyHkuuu h(x,y), ABISIOMENRCA Cyneprnosuiuei pyHKuuii fiu f,,

CClIn:

1) £, =(10010111), £, =(01101011);
2) £, =(111001010), £, =(011110011).

5. Ilo o6BuHEHUIO B OrpalJIeHUU Tepea CYyIOM NpEACTaBIeHbl 4,B U C. YCTaHOBJICHO
cleqyIolee:

1) ecin A HE BUHOBEH WJIM B BUHOBEH, TO C BUHOBEH;

2) ecnu A HE BUHOBEH, TO C HE BUHOBEH.

Bunosen nu 4 ?

6. OmnpenennTh, KTO U3 YETHIPEX MOJ03PEBAEMBIX y4acTBOBaJI B OorpalieHMu OaHKa, €ciiu
U3BECTHO!

1) ecu yuacTBOBall 4, TO y4acTBOBal B ;

2) ecnmu B y4acTBOBaJ, TO WM C y4acTBOBAJI, UM A HE y4acTBOBA,

3) ecnu D He y4acTBOBaJI, TO 4 y4acTBOBaJI, a C HE Y4aCTBOBAJ;

4) ecniu D HE y4yacTBOBAJI, TO U A y4acTBOBAI.

7. I1oCTpOUTHh KOHTAKTHYIO CXEMY, PEAIU3YIOLIYIO CXEMY T'OJIOCOBAHHS JKIOPU U3 YETBIPEX
YeNoBeK (KaXAbI WIEH XIOpU TOJOCYeT «3a», HaXHMas CBOIO KHOIKY, U «IIPOTUB» — HE
Ha)KUMasl ee; JaMIIO4Ka 3a)KUraeTcs JUIIb B TOM Clly4yae, KOrAa OOJIBIIMHCTBO KIOPU TOJIOCYIOT
«3a» WINA B CIIy4ae, €CJIM e rojoca pas3ieiwIich MOPOBHY, U 3a NMPEAJIOKEHUE MOJaH Iojoc
npeiceiaTess )KIopH).

8. CIpoeKTUpOBaTh KOHTAKTHYIO CXEMY, PEAIN3YIOIIYIO CXEMY, [TO3BOJISIFOIIYIO 3)KUIaTh U
TYLIUTH JJAMIIOYKY C MOMOIIBIO TPEX HE3aBUCUMBIX Nepekiatodarencii. CylmecTByeT JIn peleHne
AQHAJIOTUYHOM 3a7]a4M JIJIS JTIOOOTO n TIEPEKITIOYaTeNeH?

9. MHOXeCTBO f COCTOMT M3 OyneBbIX (YHKUMH, KakIas HU3 KOTOPBIX CYIIECTBEHHO
3aBUCUT OT BCeX CBOUX NepeMeHHbIX. Jlokasatb. Uto Bcskas ¢opmyina Haa (yHKUHAMU W3
MHOJKECTBA f , COJEprKallasi IONapHO pa3jIMyYHbIe IEPEMEHHBIE, KaX/1as U3 KOTOPbIX BXOAUT B
dopMyily pOBHO OAMH pa3, peanu3yer OyneBy (YHKIHIO, CYIIECTBEHHO 3aBHCAIIYIO OT BCEX
CBOMX IIEPEMEHHBIX.

Tema 3.2. Paznoxxenue OyseBbIX (hYHKIIHH O TIEPEMEHHBIM.
CIH®. CKH®. [Tonmnaom JKuraakuHa

1. TloctpouTh  AM3BIOHKTUBHOE W  KOHBIOHKTUBHOE  pPa3lOkKEeHHE  (PYHKIHUH
f(x,%5,%3)=(10010111) 1O IEPEMEHHBIM x,, X; :

1) t=1k=2,2) t=1,k=3,3) t=2,k=3.

2. BBISICHUTB, ABNSETCS JIM JUHEHHON (DYHKIINS, 3a/laHHasi BEKTOPHO:

1) f=(1001),2) f=(10010110), 3) f =(01101001).

3. lokasarb, 4TO QYHKIUS f SABISETCS JTUHEHHOM:

1) f=(x+y)xeoy),2) f=xZVvizvozVIzVIYZ,

3) f=(x+yhy,4) f=xy+yz+zx.

4. HaifTi 9uciio TMHEWHBIX CaMOIBOMCTBEHHBIX ()YHKIIHA.

5. C nomoltpto anredpsl JIOTUKU MIPOBEPUTH UCTUHHOCTH COOTHOIICHHUS JJIsI IIPOU3BOJIBHBIX
MHO>KECTB:

1) (4UB)-(Cn4)=(B-C)-(4uC);

2) (AnB)u(4-C)=4-(BUC).

6. BBIICHUTB, MOKHO JIM ITyTEM COOTBETCTBYIOIIEH 3aMEHbI IEPEMEHHBIX MOJIYUHUTH 0:

) x>y;2) f=x-yvy-zvz-x;3) f=(11101000).
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7. Bersicauts Boripoc o paBHocuiabHOCcTH JJH® f,, f,, f; cBegenuem ux k CJIIHD

M N f2 S

1 XYV XYV Y XYV xz yvz
2 ZyV XZ V X] VZV XYV Xy XyzZ\ XYz
3 ZYV XYZ VvV XZV Xy XV Xyz

8. BBIsICHUTD, ABJSIETCS JIM JIMHEHHON QYHKIUS [, 3aJaHHAst BEKTOPHO:

1) £ =(1001); 2) f=(1101); 3) £ =(10010110).
Tema 3.3. [lomHoTa cuctembl QyHKITUH. 3aMKHYTBIC KJIaCChI

1. BersicHuTe, mpuHaAIeKat 11 3alaHHble pyHKIMU KiaccaMm 7, U T, :

N S fa 1

1 XYy VXYV Y XYV Xz yvz
2 Zy V XZ V X] VZV XYV Xy XyZ\ XyZ
3 ZYV XYZ V XZV Xy XV Xyz

2. 3aMeHUTh MPOUYEPKH B BEKTOpe 3HaueHWi (QyHKimu cumBosamMu 0 mwim 1 Tak, 4yTOOBI
MOJTYYHJICS] BEKTOP CaMOJIBOMCTBEHHOM (DYHKITHH:
1) f=(01-0-0--11-0-1--),
2) f=(--01--11--01--10),
3) f=(011--00-—-01--10--).
3. BbIICHUTB, SBJISETCS JM CaMOJBONMCTBEHHOW (QYHKIUS, 3amaHHas BeKTOpHO. Jlis

HECaMOJIBOMCTBEHHON (DYHKLIMU ONPENENUTh, KaKue epeMEeHHbIE CIeyeT 3aMEHUTh x , a KaKue
Ha X, YTOOBI MOJYYUTHh KOHCTAHTY:

1) f=(01101001),2) f=(01111001), 3) £ =(10101000).
4. BBISCHUTB, SBISETCS JIM MOHOTOHHOW (yHKIUA f . JIJI1 HEMOHOTOHHOW (YHKIIUU
mo100paTh COOTBETCTBYIOIIYIO 3aMEHY MEPEMEHHBIX, YTOOBI TOTYUUTh X
1) f=x+y+z;2) f=x9vz;3) f=(x>y)+iz.
5. Kakuwm xmaccam [Tocra npunamiexxut OyneBa QpyHKIUs, €CITH:
1) £(0,1,0)= £(1,0,0)= £(1,0,1)=0; 2) £(0,1,1)= £(1,0,0)= £(1,1,0)=0.
6. JlokazaTh, 4TO €CIHM [ TOKJSCTBEHHO HE paBHA KOHCTaHTE, a fv f  — KOHCTAaHTa, TO
feMuUS.
7. Haiitn yncno QyHKIui, TpruHAAIEKAIINX MHOKECTBY A :
1) 4=T,0T;2) 4=(T,VT)NL;3) A=L-T;;
4) A=SnNT;;5) A=SNT,NL.
8. lokazatb, uTo LNTyNT,=LNSNT,.

Tema 3.4. Kputepuii moJTHOTH CUCTEMBI (PYHKITANA

1. Boiicauth, monmHa nu cucreMa ¢GyHkumid. Ecnm monmHa, TO MPOMIUIIOCTPUPOBATH
MIO3TAIHOE J10Ka3aTeNbCTBO TeopeMbl IlocTa, To ecTh, MOMYyYUTh Yepe3 CyNeprno3uLuio GyHKIMHA
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U3 OTOU CUCTEMbl KOHCTAHTHI, OTPUIIAHNE U KOHBIOHKITHUIO:
1) {x—) yz,x(y o z),xy+yz}; 2) {xvy,x+y, x> y,O}.

2. BeisicHuTh, IOJTHA K cUcTeMa A (PYHKITUH, 3a/TaHHBIX BEKTOPAMH CBOMX 3HAUYCHUM:
1) 4={f, =(0110), £, =(01011010), £; = (0O1111111)};
2) A=1{f, =(01110), f, = (11000011), £; = (10010110)};
3) 4={f,=(0111), £, =(10010110)}.
3. SABnsiercs mu monHOM cuctema ¢yHkuuit? O6pasyet iim oHa 6a3uc?

D) kvyixoy;2) Fdixo ).

3. U3 monHO# cucTemMbl PYHKITUN A4 BBIICITUTH BCEBO3MOXKHBIC OA3HCHI:
1) 4= {1,)?,xy(x+y),x+y+xy+yz+xz} ;

2) A={0,x+y,x > y,xy <> xz};

3) A:{xyvy_cz,)_c, x—)y,),x+yz}.

4. TlonHa nu cucteMa OyJeBbIX QYHKIMI OT n IIEPEMEHHBIX F ={f, g}, ecin
1) feS-M,ggLuS,f—>g=1?

2) feTyulgeS,f—>g=1?

3) feSL-T,,geM-T,,f >g=1?

5. BepHo nu, uto f e[g] unu g e[f], ecnn
1) f=x+y,g=x72) f=x—>y,g=x973) f=x+y,g=x—>y"?
6. OnpoBepPrHyTh, YTO €CIU

1) fe(f,un)-S,10 feLUM,
2) fel, feT,feM,T10 f— Qynkius Hleddepa.
7. C TOMOIIBI0 aireOpsl JIOTHKM TMPOBEPHTE HMCTHHHOCTH COOTHOWIEHHS JUISA JTFOOBIX

MHOXECTB

A,B,C.

Ecnu

COOTHOIICHUEC

(4UB)-(CnB)=(4-C)u(4-B).

HE

BEPHO, TO

Hnousuoyanvnoe 3aoanue No2

MOCTPOMTE

1. TTocTpouTh TAGIUILY ISt IAHHOM OyeBoN GyHKIUU f(x,y,z)

Bapmn f(x,y,2) Bapuant flxy,2)
aHT
1. xX+yA 6. x> y+zVy
z—>xVYy
2. (x|y)—>z 7. XVyAZ+y
ANy+x
3. (x> ¥)+z 8. (x+y)AzVx
V x
4. xVy+ 9. (x> ¥)+zV
zZ¢>y y
5. (x| y)A 10. xAy+z—>X
z—>yVx

KOHTPIIpUMED

2. Haiftu QyHKIIMU, TBOMCTBEHHBIC TaHHBIM (QYHKIHAM. BBISICHUTH, SBIsSETCS U (QYHKITUS

MoHOTOHHO#? [TocTpouTs monuuoM JKurankuHa JaHHOW QyHKITHH.

Bapu ‘

/

| Bapuant |

/
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1. (x> y)+z 6. (x|y)—)(xi«y)
2. (zo>x)>y 7. Foy)o(zoF
3. (x+y)>(z>F 8. ((x\y)i«z)—)y
4. (x> y)vz)ol 9. (xoz)v(E+y)
5. xoy)>(zA. 10. (v )+ (x12)

3. Haittu CJH® u CKH® st pyHKIMM, 3a1aHHON BEKTOPHO. BBISICHUTH MPUHAIIEKHOCTh

¢ynkuuu f xnaccam T,,7,,S,L,M .

Bapu f Bapuant f
aHT

1. 1111010100111101 6. 111111101010
0011

2. 010011101101 7. 111100100111
1111 1110

3. 1101111010101110 8. 110011101111
1011

4. 0111000111111101 9. 110001101111
0111

5. 1101010111011111 10. 101111111110
0010

4. IlogcunTath 4ncio OyaeBbIX (QYHKUHUNA OT 7 TEPEMEHHBIX, MPUHAMICKAIINX MHOXKECTBY

A:

Bapu A Bapuant A

aHT
1. (1, -S)-1, 6. (SUL)-T,-
2. T,-(Sul) 7. (SuL)nT,
3. (LuTy)-5 8. ol L
4. (r,uT,)-L 9. (LuT,)NS
5. (r,ur)-5 10. (LATy)us

5. SBnsiercs mu cuctema GyHKIui moHou? O6pa3yeTt 11 oHa 6a3uc?

Bapu Cucrema Bapuant Cucrema
aHT byHK. byHK.
1. {xvy,)_c+y 6. {?c—)y,xﬁ}
2. x>y xAp 7. x>y XAy}
3. oy x| 8. xoy, x|y}
4. r+y, Xvy 9. x+y xvy}
5. Xy XAp 10. F+y, xvy)

Pasnen 4. daemenTsl Teopun rpados

Tema 4.1. I'padsr. Busyanuzauus rpada. [Ipocreiimme cBoiicTBa

1. B miaxmaTHOM TypHHpE MO KpPYroBOM CHUCTEME, B KOTOPOW Y4AaCTBYIOT 5 HIKOJHbHHUKOB,
ceirpano 6 maptuil. bonsiie Bcex BcTpeu nposenu Bansg u Muma — no 3. Kakoe uncio napruit
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ChIrpaJl Y4aCTHUK, MPOBEAINIM HAUMEHbBIIIEE YUCII0 BCTpey?

2. CHopTUBHBIN TypHUP TPOBOJIUTCA MO KPYroBo cucteme. JlOKakwTe, 4TO B JIIOOOH
MOMEHT BCTPEUHU HaIyTcsl XOTs ObI IBa UTPOKA, MPOBEALINE OAMHAKOBOE YHCIIO BCTpEY. 3aaua
paBHOCHIIbHA ymeepoicoeHuto: B rpade o0a3aTeIbHO HalIyTCsl ABE BEPILUHBI, CTETIEHH KOTOPBIX
OJIMHAKOBBI.

3. B maxmaTHOM TypHHUpE, B KOTOPOM KaXJIbli yYaCTHUK JOJDKEH ObUI BCTPETUTHCS C
KQXKIBIM, OJTUH IIAXMATHUCT 3200JIeT ¥ He TOUTpall CBOM MapTuu. Beero B TypHHpe poBeaeHo 24
BcTpeud. CKOJNBKO IIaXMaTHUCTOB Yy4YacTBOBAJIO B TYpPHUPE, M CKOJbKO MapTHil chIrpal
BBIOBIBIITMI y4aCTHUK?

4. B xoMIaHuM U3 MATH YEJIOBEK, CPelin JIF0ObIX TpeX 4YeOBEK HalayTcs ABOE 3HAKOMBIX U
JIBOE HE3HAKOMBIX JIpYr ¢ ApyroM. /lokakure, 4TO KOMIAHHIO MOKHO PaccaJuThb 3a KPYyIJIbIM
CTOJIOM TakK, YTOOBI IO 00€ CTOPOHBI OT KAXKIOTO YeJIOBEKa CUIEIN €ro 3HaKOMBIE.

5. B HEKOTOpOoM TOCyJapCTBe CHUCTEMa aBHAJMHHUM yCTpOeHa Tak, 4YTo JH000il ropoj
COCIMHCH aBUAJMHUSAMH HE 0oJiee YeM ¢ TpeMs APYTHMH, U U3 JII0OOT0 TOpoJia B JIFOOOU Apyroi
MOYKHO TIepelieTeTh, clieiaB He Oonee omHOI mepecaaku. Kakoe HanOosbliee YHCIO TOPOAOB
MOJKET OBITh B 3TOM rocyaapcrae?

6. B HEKOTOpO# KOMIAHUU JIFOOBIE JIBa 3HAKOMBIX HE UMEIOT OOIIMX 3HAKOMBIX, a JTIOOBIe
JIBa HE3HAKOMBIX UMEIOT POBHO JBYX OOIIMX 3HAKOMBIX. J[OKa)KuTe, 4YTO B 3TOM KOMIIAaHUU BCE
UMEIOT OJINHAKOBOE YUCIIO 3HAKOMBIX.

7. Jloka3zaTh, 4TO B KaXJIOM Tpade ¢ He MEHEEe YeM C JIBYMs BEpIIMHAMH HAWTYTCS IBE
BEPIINHBI C OAMHAKOBBIMU CTEIICHSMH.

8. B xuacce 30 genoBek. Kaxmomy HpaBsTCsl pOBHO k Y4YEHHMKOB U3 Kjacca. IIpu xakom
MUHUMAJIbHOM & MOKHO YTBEp)KJaTh, 4TO O0S3aTE€IbHO HaWIyTCs JBa 4YeNOBEKa, KOTOpHIE
HPABSTCS IPYT IpYTYy.

9. Mzobpasuth rpad, ecinum naHa MaTpuila CMEXHOCTH Trpada; sBisercs Ju rpad
perynsipabiM? JIBynonbabiM? CocTaBbTe uisl rpada MaTpHIly MHITUACHTHOCTH.

01 000O0O0T1]1 00110011
01 010 1 0 0 1 10 1

01 00O0O0O0OO 1 1010010
a)00001 100'6)10100001.
0101010 1]) 01 00O0O0O0OO
00011U0UO00O0 00 0O0O0OO0OO0OO

1 1.0 00001 1 11000 01
11001010 1 1010010

Tema 4.2. Mapuipytsl. JloctmkuMocTb. CBSI3HOCTb

1. ¥V xaxmoro jgemyrara mapiiaMeHTa HE Oojiee TpeX MPOTUBHHUKOB (€ciu JemyTaT A —
MPOTUBHUK JIeTTyTaTa B, TO B — MPOTUBHHUK Jenyrara A ). JIOKaXuTe, 9TO JEmyTaToB MOXKHO
pa30uTh Ha JABE MaJATHI TaK, YTO KaXIbIi AemyTaT Oy/leT UMeTh He 0oJiee OTHOTO MTPOTUBHUKA B
CBOEH manare.

2. B Mope XUBYT OCBMHUHOXKH. Y KaXJOro U3 HUX WIM OAWH, WM 1Ba apyra. Korna
B30LIUIO COJIHIIE, TO, T€ Y KOTOPHIX OBLIO JABOE JIpy3€il, IOCHHEIH, @ T€ Y KOr0 OJWUH APYT, —
MOKpAacHENN, U OKa3ajoCh, YTO JItOObIe 1Ba JApyra pasHouBeTHble. OIHAKO IPY3bsl TOJKHBI
MMETh OJIMHAKOBBIM LBET, U MO3TOMY 10 OCBMHHOXKEK MEPEKPacUIMCh B KpacHbIM 1BET, a 12
KpacHbIX — B CUHUN. CKOJIBKO OCBMHHOEK JKUBET B MOpe?

3. B uapopManimoOHHON CETH Ka)XAbId IEHTP COCTUHEH KaHAJIaMU CBSI3U C YETHBIM YHCIIOM
HEeHTPOM. JloKakuTe, 4TO MOCcie YHUUTOXKEHUS JTF000T0 KaHalla CeTh HE BBIMIET U3 CTPOSI.

4. B ctpane 101 ropoa. ['opoga coenHEeHbl JOpOraMy ¢ OAHOCTOPOHHHUM JIBUYKEHHEM TaK,
YTO JIBa TOPOJIa COSAMHEHHI He Ooyiee ueM OJIHOM foporoii. 13 moboro ropoa BIXOIUT POBHO
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40 mopor, u B m0060# ropoa Bxoaut poBHOo 40 mopor. JlokaxuTte, 94TO U3 TOOOr0 ropojaa B
0001 APyroit MOKHO MONACTh, IIPOeXaB He OoJiee TPexX JAOPOr.

5. B knacce 30 4yenoBek. KaxxqmoMy HpaBSITCS pOBHO k yYEeHUKOB W3 Kiacca. [Ipu kakom
MUHUMAIBHOM £ MOKHO YTBEp)KIaTh, YTO OOs3aTeNbHO HAWIyTCS JBAa YEJIOBEKa, KOTOPBIC

HPaBSTCA IpYT Apyry?
6. Haiitu paguyc, nuametp, eHTp rpada, 3alaHHOT0 MaTpHUIIed CMEKHOCTH:

01010001 01101001 00110100
10100011 10100011 00111000
01010100 11011011 11000001
| 10101000 | 2) 00101000 . 3) 11000010
00100010 |’ 10110111 |’ 01000010
00100000 00001001 10000001
01001000 11101100 00011000
11000100 11101100 00100100

7. Haiit kpaTyaidiiuii MapimpyT BO BEIIAaHHOM Tpade

Tema 4.3. JlepeBbsi. MUHUMaIbHBIE OCTOBBI

1. Tlo mopoxkaMm mapka MOXKHO 3alTH B JIO0OW €ro yroysiok, HO HEeNb3s HAWTH TaKou
MapIIpyT A NPOTYJIOK, KOTOPbIM HAYMHAETCS U OKAHYMBACTCS B OJHOM M TOW K€ TOYKE U
KOKIYI0 4acTb JOPOKKM MEXAY ABYMs IMEpeKpecTKamMH IapKa COJEpKUT He Ooiiee pasa.
AnMUHHUCTpalusl NapKa pelinia MPOBECTH PEKOHCTPYKLMIO ocBelleHus mnapka. Ilo HoBomy
MPOEKTY KaXKIbIH MEPEKPECTOK U TYMHK JTOJKEH OYJIET OCBEIaThCs YEThIPhMS CBETUIILHUKAMU,
a ajes, COCIUHSAIONAs JBa NEPEKPECTKAa WM IMEpPEeKPECTOK U TYNHMK — IIecThblo. CKOJIBKO
CBETWJILHUKOB OYIET YCTaHOBJICHO, €CJIU B MapKe 18 MmepekpecTKOB M TYMHUKOB?

2. B mapke 4HCIIO MEPEKPECTKOB M TYNHUKOB Ha €IUHHILY OOJIbIIE, YeM YHCIO OTPE3KOB
JIOPOKEK MEKIY MEPEKPECTKAMU U Tynukamu. Kpome Toro, 1o Jopoxkam rmapka MOXHO 3aliTH B
10601 ero yrojok. Jlokaxkute, yTO B HapKe HENb3s HAWUTH TaKOH MapuipyT JUIs MPOTYJIOK,
KOTOPBI HAYMHAETCS U OKAHYMBAECTCA B OJHOM M TOM K€ TOUKE M KaXIyK JTOPOXKKY Mapka
COJepKHT He OoJiee pasa.

3. Kakoe HanOombIiee KOJMYECTBO pa3pe30B MOXKHO CJIeNaTh B BOJICHOONBHOM ceTKe 5x 10
TaK, 4TOOBI OHA HE pacrnaiach?

4. Aunpeii Tomien ¢ OTIOM B TUP. YTOBOpP ObUT TakoW: AJleKCell JenaeT nsATh BBHICTPENIOB U
3a KaXJI0€ MomnajaHue IMOJy4yaeT MpaBo €Ille Ha JBa BbICTpesna. AJIEKCEH BBICTpeNHs 25 pas.
CkonpKo pa3 oH nomnan?

5. lan maccuB umcen 11, 6, 2, 4, 12, 5,4, 7, 8, 1, 3, 5,9, 10. M3006pa3ute nepeBO MOMCKa
yucnia 3.

6. OgHaxapl KOBOOW YCTPOWJIM TEPECTPENIKY, B PE3YJIbTaTe KOTOPOW OCTAJCSA B JKMBBIX
TOJILKO OZIMH KOBOOW. HekoTopeie ObUM yOUTHI, TaK M HE CAETIaB HU OAHOTO BhIcTpena. Kaxplii
U3 OCTAJIbHBIX KOBOOEB 3aCTpeNUil POBHO TpeX APYrux (HHKakue ABa KOBOOS HE 3acCTpeiuiiv
apyr apyra). Ilepectpenky Hagano 28 koBOoeB. CKOJIBKO U3 HUX HE CIalld HU OJTHOTO BhICTpera?

7. HaiiTn MUHIMAaTBHBIN OCTOB Tpada
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Tema 4.4. O0xox561 TpadoB. Packpacka rpados. [lnanapusie rpadol

1. [IlecTp OCTPOBOB Ha pEKe B MAPKE COCNMHEHBI MOCTaMU. MOKHO JIM, Ha4aB MPOTYJIKY Ha
OJIHOM M3 OCTPOBOB, IIPOMTH I10 Ka)XJAOMY U3 MOCTUKOB POBHO OJUH pa3 U BEPHYTHCS HA TOT e
ocTpoB? B ciyyae oTpuIIaTENbHOrO OTBETa ONMPEAETUTE, CKOJIBKO MOCTHKOB U MEXKIY KaKUMU
OCTPOBAMH HY>KHO TIOCTPOUTH, YTOOBI TaKas Hporymca cTaja BO3MOKHOM.

MpaBbit Geper
(NB)

J'IeBbM Geper i ; z;

2. Haligute MapupyT NpOTryJKH, KOTOPBI HAUMHAETCS] U OKAaHUMBAETCSA B OJHOM M TOM XKe
MECTE U MTPOXOIUT KaXKIbIM MOCTHK U3 IIPEIBIAYILEN 3aJa4d POBHO OJIUH Pa3.
3. HaiiTu xpoMaTuieckue 4yuciia u TOJIIUHY rpadoB:

S 1

4. TlouTanbOH AOMKEH Pa3HECTH MOYTY MO BCEM YJHUIIaM CBOEro ydactka (cMm. cxemy). Ha
CXEM€ VyKa3aHbl pacCTOSIHUA MEXIy MepekpecTkamu. Haliaure Kparyaliivii MapupyT
MOYTaIbOHA

260
1 100 2 100N\ 1
140 120
140 140
3 i, 240
140 120
140 100
5 6 7

5. MOXHO 11 IEpeBECTH IaXMaTHOTO KOHA ¢ KJIeTkH al Ha kieTky h8 (3To kpaiiHue KIeTKH
OOJIBIIION JTMAroOHAIM MIAXMATHOM JOCKH) MOOBIBAB MPH 3TOM Ha KAXKIOW KJIETKE HIaXMaTHOU
JIOCKH POBHO OJIUH pa3.
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6. Mpimka TpeizeT KyO cblpa ¢ pedpom 3, pa3Outhiii Ha 27 equHUYHBIX KyOukoB. Korma
MBIIIIKA ChElaeT KaKOW-THO0O0 KyOWK, OHAa MEPEeXOJUT K JIPyromMy KyOWKY, UMEIONIYI0 OOIIyIO
IpaHb C MPEIBITYIIUM. MOXKET JTU MBIIIKA CheCTh BeCh Ky0, KpOME LIEHTPALHOTO KyOuka?

IlpoBepka BBINOJHEHUSI CAMOCTOSITeIbHOM PpadoTel. CamocrosiTenpbHas pabdora
HAaIpaBlieHA HA CaMOCTOSITEIbHOE OCBOCHHE W 3aKpeIrUieHHEe OOYYAIOUUMUCS MPAKTHYCCKHX
YMEHMH U 3HAHUH, OBIIaZIeHHE MPodeccnOHaTbHBIMU KOMITETEHIIUSMHU.

CamMocTosTenbHass MOATOTOBKA OOydYalOMUXCS MO  JUCIHUIUIMHE MPEANOiIaracT
cienyromye BUIbl U GopMbl paboT:

e Cucremaruyeckasi mpopabOTKa KOHCIIEKTOB 3aHITUM, YUeOHOU U CTIeMaTIbHONU TEXHHUECKON

JUTEPaATYPHL.

e (CamocTosTeNbHOE HW3YYCHHE MaTepualia M KOHCIEKTHPOBAHME JIEKIMHA MO Y4eOHOU u

CIIELIMATIbHOM TEXHUYECKOU JINTEPATYPE.

CBoanas TabdimMua mo nmpuMeHsieMbiM GopMaM U MeTOJAM TEKYLIEro KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00yUYeHUsI

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLlEHKH
pe3yJabTaToB 00y4eHHs

OcBOEHHbIE YMEHUSA:

paboTarh ¢ JOKyMeHTalueu, papaborannoi | OneHka PaBUIBHOCTH BBITTOJIHEHUS
C HCIIOJNIB30BaHMEM TpapHuUYecKuX S3BIKOB | CAMOCTOSTEIBHOM PabOTHI.
cneundukanuii;

OCYIIECTBIISITh ~ TOCTAHOBKY  3amaun 1o | OneHka NIPaBUIBHOCTH BBITTOJTHEHHUSI
00paboTke nHpOpMAaIuy;- MPAKTUYECKHUX padoT.
IPOBOJIUTH aHAIIN3 TIPEMETHOM 001aCTH; Omnenka NIPaBUIBHOCTH BBITTOJTHEHHUSI

NPAaKTUYECKUX padoT.

YcBoeHHDBIE 3HAHMA

OCHOBHBIE 3TaIbl pa3paboTku mporpaMmmaoro | OneHka NIPaBUIBHOCTH BBITTOJTHEHHUSI
o0ecreyeHus; PaBUIHHOCTH MPAKTUYECKUX PabOT.

OCHOBHBIEC BHJIBI PA0OT Ha dTare Omnenka NIPaBUIBHOCTH BBITTOJTHEHHUSI
COIPOBOXKAEHUS IIPOrPaMMHOI0 NPaBUIBHOCTH MPAKTUYECKUX PabOT.
o0ecIIeUeHNns;

OCHOBHBIC IMPONLECCCHI YIIPABJIICHUA IMMPOCKTOM OI_IGHKa MMPpaBUJIbBHOCTU BBITIOJIHCHUA
pa3paboTKH. MPaBUIILHOCTH MPAKTHIECKUX padoT.

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU
[TpomesxyTouHas aTTecTanus No AUCUUIUIMHE B (JOpME UTOTOBOM KOHTPOJIHHON pabOTHI B
3 cemecTtpe.

3ajaHus K UTOr0OBOIi KOHTPOJILHOM padoTe
Bapuanr 1
[IpoBepbTe paBEHCTBO MHOXKECTB, UCIIONB3Ys Kpyru Ditnepa: A\B=(AUB)\B.
N3 170 cnopremenos 70 3anumarotrcs gpyroonom, 95 — xokkeem u 80 — teHHucoM. 30
3aHUMAIOTCS U PyTOO0JIOM, U XOKKeeM, 35 — u pyTOoIoM, U TEHHHUCOM, 15 — 1 XOKKeeM, 1
TEHHUCOM. 5 3aHMMaloTcid BceMu 3 BHaaMu crnopTa. CKOJBKO 3aHUMAIOTCS POBHO 2
BHIaMU criopTa’?
3. VYcraHoBHTE OTHOIIEHHUS MeX1y MHOXecTBamu A, B, C 1 n3o0paszure X mpu MOMOIIH
KpyroB Jitniepa. YKaKUTE XapaKTEPUCTUUECKOE CBOMCTBO 3JIEMEHTOB MHOXKECTBa: X = A
\ (B U C). Boigenure Ha uepTexe 00IacTh, N300paKaIOIyl0 MHOXKECTBO X, €Clu: A —
MHO>KECTBO Tpaneuuii; B — MHOXKECTBO YEThIPEXYTOJIbHUKOB, UMEIOIIMX NpsiMoit yroi; C
— MHO>XECTBO KBaJ[paTOB.

N —
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R

B cnoptuBHO#l ceknuu 3aHuMarOTcs 12 GackeT00iaucTOB. CKOJBKO MOXET OBITh
OpPraHU30BaHO TPEHEPOM Pa3HBIX CTAPTOBBIX ISTEPOK?

5. CKOJBKO CYIIECTBYET PA3JIMYHBIX KOJOB, COCTOSIIIUX M3 ABY3HAUHOTO 4YHCIA, LUDPHI
KOTOporo BeiOMparoTcs u3 mudp 1,2,3, U cleayromnero 3a HUM TPEXOYKBEHHOTO CJIOBA,
OYKBBI KOTOPOT'O BBIOMpAIOTCS U3 IIacHBIX OykB pycckoro andasuta? (Ludpst u 6ykBeI
B KOJIC MOT'YT IIOBTOPSITHCS)

Bapuanr 2

1. TIpoBepbTe paBEeHCTBO MHOXECTB, HCIIONIB3Ys Kpyru Dinepa: A\B=A\(ANB).

N3 1000 cTyaeHTOB, 3aHUMAIONIUMXCS €CTECTBEHHBIMH Haykamu, 630 mnocemaror
cnenkypce no 6uonoruu, 390 — mo xumun U 720 — mo marematuke. 440 mocemaT U
MaTeMaTuky, u Ouosoruto, 250 — u mMaTemaTuky, U xumuio, 1 200 — u Ouonoruto, u
xumuto. 130 cTyneHTOB mocemarT JeKuuu no BceM mnpeaMeram. Ckonbko u3 1000
CTYJEHTOB HE MOCEUIAl0T HU MaTeMaTUKH, HU OUOJIOTUH, HU XUMUU?

3. VYcraHoBHTE OTHOIIEHHS MeX1y MHOXecTBamu A, B, C u n3o0paszure ux Mpu MOMOIIA
KpyroB Jitniepa. YKaKUTE XapaKTEPUCTUUECKOE CBOMCTBO 3JIEMEHTOB MHOXKECTBa: X = A
\ (B U C). Boigenure Ha yepTexe 001acThb, N300paKaIOIyl0 MHOXKECTBO X, €Clu: A —
MHO>KECTBO MPSIMOYTOJILHUKOB; B — MHOXkeCTBO KBaipaTtoB; C — MHOXKECTBO TpameInid.

4. W3 rpynmnel, HACUMTHIBAIOMICH 25 4YeNIOBEK, BBIOMPAIOT TPOHUX I TMOE3IAKH Ha
copeBHOBaHHe. CKOJIBKIUMH CIIOCOOAMH 3TO MOXKET OBbITh CIIENaHO?

5. Iudp ceitda obpazyercs u3 nByx umcen. [lepBoe, nBy3HauHOE umCIO, oOpa3yercs U3
madpp 1,2,3,4 (mubpsl B 4yucie MOTYT MOBTOPSTHCS). BTopoe, Tpex3HauHOEe dYHMCIIO,
obpa3zyercs u3 udp 7 u 6. CKOIBKO pa3NIUYHBIX MU(POB MOXKHO HCIIOIH30BATH B TAKOM
ceride?

Ilepeyennb BOPOCOB K HTOrOBOM KOHTPOJIbHOI padoTe

1. OcHOBHBIE OnIEpalii HaJl MHOYKECTBA U UX CBOMCTBA.
2 OtHomenus. Bunsl orobpakennii. @yHKIUH.
3 OTHOLIEHUS YKBUBAJICHTHOCTH U OTHOILIEHUE MOPsIIKa. MOIHOCTh MHOXKECTBA.
4 Martpuira OGMHapHOTO OTHOIIEHUS. KOMITO3UIIHS OTHOIICHHIA U UX MaTPHIIBI.
5. [TpaBuio cymmsl. [IpaBumno npousBeneHuss. MeTo BKIIOUECHHS U UCKITIOUYEHUS.
6 [Toncuer pazMerieHuit ¢ MOBTOPEHUSMH U O€3 TOBTOPECHUH.
7 Couetanus 63 MOBTOPEHHH U C TIOBTOPCHUSIMHU.
8 PexyppenTtHbie cooTHOmEeHUss. OCHOBHBIE TMOHSTHS M OnpeeneHus rpada.

9. [lyTu, uenu, UKIHL.

10. Marpuiia CMEKHOCTH.

11. CBs13HBIC KOMIIOHCHTEI.

12. Brinenenne KOMIIOHEHT CBSI3HOCTH.

13.  Paccrosaus Ha rpadax. Jluamerp, panuyc u 1eHTpsI Tpada.
14.  Diinepossl rpadsl.

15. OctoBHBIE AepeBbi. KaaHbIN alrOPUTM.

16.  OcToBHBIE AEepPEBBs. ANTOPUTM OIMKANIIEro cocena.
17.  Kparuaiimue mytu Ha rpade.

18. Knkn.

19. [uxbl, GyHIaMEHTAIBHBIE MHOKECTBA ITUKIIOB.

4 Cucrema oueHuBanus komiviekta ®OC Tekylmero KOHTPoOJIsi U MPOMeEKYTOUHOM
aTTecTanuu

[Ipu oneHUBaHUU MPAKTUYECKON pabOTHI CTY/IEHTA YUUTHIBAETCS ClIEAYIOIIIEE:

- KAYeCTBO BBINIOJHEHUS IPAKTUYECKON YacTU pabOThI;

- Ka4ecTBO 0(hOpMIICHHS OTUETa IO padoTe.
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Ka:knblii Bua padoThbl OleHUBAETCS 10 NATH 0aJIbLHOM HIKAaJIe.

«5» (OTIMYHO) — 32 NIYOOKOE M MOJHOE OBJIAZICHUE COJEpKaHUEM Y4eOHOro MaTepuaiia,
B KOTOpPOM oOOydarouiuiics cBOOOJHO M YBEPEHHO OpPHUEHTHPYETCS; 3a YMEHHE NPAaKTUYECKU
IPUMEHSTHh TEOPETUYECKHIE 3HAHUS, BHICKA3bIBaTh M 0OOCHOBBIBATH CBOU CyXAeHUs. OueHka «5»
(OTIMYHO) IpeanoaaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomio) — ecnu OOydYaroUIMiics MOJHO OCBOMJI y4eOHBIH Marepual, BIaJeeT
HaY4YHO-TIOHATUHHBIM  aNlaparoM, OPHUEHTHUPYETCS B HU3YYEHHOM Marepuaine, OCO3HaHHO
IPUMEHSIET TEOPETUUYECKUE 3HAHUS HA MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
(opma 0TBETa UMEIOT OT/ENbHbIE HETOUHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0YyJaromuiicss oOHapy>KUBaeT 3HAHWE U MMOHHUMAaHUE
OCHOBHBIX TOJOXEHUH yu4eOHOro MaTepualla, HO M3JaraeT €ro HErmoJHO, HEeMOC/IeA0BaTeNbHO,
JIOTTYCKAaeT HETOYHOCTH B INPUMEHEHMM TEOPETHUYECKMX 3HAHUI INpU OTBETE HA IPAKTHKO-
OpPHEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEILHO) — €ClAM OOy4alolmuiics UMeeT pPa3pO3HEHHBIE,
OeccuCTeMHbIE 3HaHUS, JOMYCKAaeT OMIMOKH B ONpEeIeNeHUM 0a30BbIX NMOHATUH, HCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu oneHnBaHus 0TBeTAa 10 YCTHOMY OIPOCY.

«5» (OTIMYHO) — 32 NITYOOKOE M MOJHOE OBJIAZICHUE COJIEpKaHUEM Y4eOHOro MaTepuaiia,
B KOTOpPOM oOOydarouiuiics CBOOOJHO M YBEPEHHO OpPUEHTHPYETCS; 3a YMEHHE NPAaKTUYECKU
NPUMEHATh TEOPETUYECKUE 3HAHUS, BBICKAa3bIBaTh U OOOCHOBBIBATH CBOM CYXKICHHS, 32
IPaMOTHOE U JIOTUYHOE U3JI0KEHHUE OTBETA.

«4» (xopomio) — ecnu OOydYaroUIMiics MOJHO OCBOMJI y4eOHBIH Marepuaj, BIajeeT
HaY4YHO-NIOHATUHHBIM aNnaparoM, OPHUEHTHUPYETCS B HU3YYEHHOM Marepuaine, OCO3HaHHO
IPUMEHSIET TEOPETUUYECKUE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
(opma 0TBEeTa UMEIOT OT/ENIbHbIE HETOUHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0YyJaromuiicss oOHapy>KUBAeT 3HAHUE U MOHUMAaHUE
OCHOBHBIX TOJOXEHUH yu4eOHOro MaTepualla, HO M3J1araeT €ro HEmoJHO, HEeMOC/IeA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH B INPUMEHEHMM TEOPETHUYECKMX 3HAHUI NP OTBETE HA IPAKTHKO-
OpPHEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIECHUS.

«2»  (HeYyIOBIETBOPUTEILHO) — €CIM OOy4Yalolmuiics UMeeT pPa3pO3HEHHBIE,
OeccuCTeMHBbIE 3HaHUS, JONYCKAaeT OMMOKH B ONpPENENCHUM 0a30BbIX NMOHATUH, HCKa)XaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu onieHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTIIMYHO) — AaKKypaTHOCTb BBINIOJHEHUS, YUTAEMOCTb TEKCTa, I'PaMOTHOCTh
(TepMuHOIOTHYECKAsS U opdorpaduyueckas), MOTHOE PACKPHITHE TEMbI KOHCIICKTA.

«4» (Xopolo) — TeMa KOHCIEKTa PacKpbITa, OJHAKO MaTepuall U3J0XKEH HEAOCTaTOYHO
JIOTMUYHO; aKKypaTHOCTh BBINOJIHEHUS, YUTAEMOCTh KOHCIIEKTA, IPaMOTHOCTh
(TepMmuHONIOTHYECKas M opdorpaduueckast).

«3» (yZOBIETBOPUTENILHO) — MaTepUal U3JI0XKEH HEIOCTaTOYHO JIOTUYHO, HEAKKypaTHOE
BBINOJIHEHHUE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTD (TepMUHOJIOTHYECKast 1 opdorpaduueckas),
TeMa KOHCIEKTa PACKPBITA HE B IIOJTHOM Mepe.

«2» (HEyZIOBJIETBOPUTEIBHO) — MaTepual M3J0XKEH HEJIOIMYHO, JIOIMYLICHBI
TepMUHOJIOTHYECKHE U opdorpaduueckue ommOKu, Hepa30OpUYUBHIN MOUYEPK, TEMa KOHCIEKTa
HE pacKphITa.

Kpurepun ouneHuBaHus 3aJaHUl MPAKTUYECKUX PadoT.

[TpakTryeckas paboTa OLIEHUBACTCS MAKCUMAJIbHO OLEHKOH «5» (OTIMYHO).

Kaxxnoe 3amanne orieHnBaeTCs MaKCUMAIbHO OLIEHKOH «5» (OTJIIMYHO).

Ilo pe3ynbraTram OLIEHUBAaHUA BCEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oneHuBaHus pemieHni 3aaad.

«5» (OTAMYHO) — COCTaBJIEH MPABUJIBHBIN JITOPUTM pEIICHHs 33Ja4H, B JIOTHUYECKOM
paccyXJ€HHH, B BBIOOPE HOPMAaTUBHBIX MCTOUHUKOB M PEILIEHUU HET OUIMOOK, MOIY4€H BEPHBIH
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OTBET, 33aJ]a4a pelleHa palliOHAILHBIM CIIOCOOOM.

«4» (Xopomio) — cOoCTaBJ€H MPaBWIbHBINA aNrOpPUTM pELICHUS 33/Ja4yd, B JOTMYECKOM
pacCyXJCHHH W pEIICHWH HEeT CYIIECTBEHHBIX OIMMOOK;, TMPaBWIBHO CIENaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIlIeHHUs, HO 3a/aya pellleHa HepaloHaIbHbIM
CrocoOOM WIIH JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMMOOK, MOJIYy4eH BEPHBIN OTBET.

«3» (YAOBIETBOPUTENIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM PACCYX JACHUHU HET
CYIIECTBEHHBIX OLIMOOK, HO [OMYIICHHI CYIIECTBCHHBIC OIIUOKH B BHIOOpPE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ]auya pellieHa He MOJHOCTHIO WIIM B 00LIEM BH/IE.

«2» (HeyIOBIIETBOPUTEIHHO) — 33/1a4a pelIeHa HeMPaBUIBHO.\

Kpurepun oneHuBaHUsI KOHTPOJIbHBIX padoT.

KonTponbHas paboTa OlleHUBaETCS MAKCUMAIBHO OLIEHKOU «5» (OTIUYHO).

Kaxxnoe 3amanue orieHuBaeTCs MaKCUMAIbLHO OLIEHKOH «5» (OTJIIMYHO).

[To pe3ynbTaraMm OlleHUBAHUS BCEX 3aJJaHUN OIIEHKAa COOTBETCTBYET CpEIHEH.

Onenka «5» (OTIMYHO) — 3a IIyOOKOE W TOJHOE OBJAJeHUE COJAEp)KaHHUEM Y4eOHOro
Marepuaia, B KOTOPOM OOydarolMiics CBOOOJHO M YBEPEHHO OPHEHTHUPYETCS; 3a YMEHHE
NPaKTUYECKH TPUMEHATh TEOPETHYECKHE 3HAHMs, BBICKA3bIBaTh M OOOCHOBHIBATH CBOU
cyxnaenus. Ouenka «5» (OTJIMYHO) MpeaIonaraeT rpaMOTHOE U JIOTHYHOE U3J10KEHUE OTBETA.

Onenka «4» (XOpomo) — eciau OOydJarolMiics MOJHO OCBOWJI y4eOHBI MaTepual,
BJIaJIe€T HayYHO-TIOHATUIHBIM alnapaToM, OPUEHTUPYETCs B U3yUYCHHOM MaTepHase, 0CO3HaHHO
NPUMEHSET TeOPETUYECKHE 3HAHUS Ha MPAKTHKE, TPaMOTHO M3JIaraeT OTBET, HO COJAEp)KaHUE U
(opma 0TBETa UMEIOT OT/ENIbHbIE HETOUHOCTH.

Onenka «3» (yIOBIETBOPUTEIHHO) — eciu oOyyaromuiicss oOHapy)XKMBaeT 3HAHUE WU
[IOHUMaHUE OCHOBHBIX TIIOJIOKEHUH y4eOHOro Marepuana, HO H3JIaraeT €ro HeIMoJHo,
HEIOCJIEI0BaTENbHO, JOIYCKAaET HETOYHOCTH B IPUMEHEHNN TEOPETUUECKUX 3HAHUN ITPU OTBETE
Ha MPAKTHKO-OPHUEHTUPOBAHHBIE BONPOCHI;, HE YMEET J10Ka3aTelIbHO 00OCHOBATh COOCTBEHHBIE
CYXKICHMUSL.

Onenka «2» (HEYIOBIETBOPUTEIBHO) — €CIM OOYyYalomUicsS HMEET pa3pO3HCHHEIE,
OeccuCTeMHBbIe 3HAHUS, JIONYCKAeT OMMOKH B ONpEIeNeHHH 0a30BBIX MOHATUH, MCKaXaeT UX
CMBICJI; HE MOXKET MPAKTUYECKU IIPUMEHSITh TEOPETUUECKUE 3HAHMSL.
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