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MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
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OTneneHne MHPOPMALMOHHBIX TEXHONOTIA U SHEPreTUYECKUX CUCTEM
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(y) ctapwuii npenoaaeatens, 6/c Xyastoea J1.b. (Kadenpa nHgopmMaumoHHbIx
cuctem HU, OtoeneHve nHOOPMaLMOHHbBIX TEXHONOMMIA N 3HepreTnyeckmx cuctem), lhuzyatova@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNocobHOCTbIO padpabaTbiBaTb MOAENV KOMMOHEHTOB MHCPOPMALIMOHHBIX CUCTEM,

BKNtoYasi Mogeny 6a3 faHHbIX U MOAEeNn MHTEPCDENCOB "HEN0BEK -
9NEKTPOHHO-BbIYMCIUTENIbHASA MaWmMHA"

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- POPMbI MbILWNEHNS, OCHOBHbIE CXEMbI IOMMYECKM MPABUMBHBIX PACCYXAEHWIA, NOrMYECKUe 3aKOHbI U Npasuia
npeobpasoBaHyst NTOrMYECKUX BbIPAXEHWUIA, NOTUKY NPELNKaTOB;

- Marematmyeckme mogenn I'IpOCTeIZLIJI/IX CUCTEM 1 nNpoLeccoB B eCTECTBO3HAHUN N TEXHUKE;

- CTaHAapThl, METOAMYECKME U HOPMATUBHBIE MaTepuranbl, onpenensiowmne NPoeKTPOBaHNe, MPON3BOLACTBO U1
COMPOBOXAEHNE 06 bEKTOB NMPOCPECCHOHANBHOW AESTENBHOCTY;

- Mogenu, MeTonbl U CPeACcTBa aHanuaa u paspaboTkm MateMaTNiyecKkoro, MHOOPMAaLMOHHOMO U MPOrPaMMHOro
obecrneyeHunst BbIHUCIUTENBHBIX 1 aBTOMATU3NPOBAHHbIX CUCTEM.
JonxeH ymeTtb:

- NICMONb30BaTb MAaTEMATUYECKNE METOLbI U OCHOBbI MAaTEMATMYECKOrO MOAENMPOBAHUS B NPAKTUYECKOM
DesaTenbHOCTH;

- ncnonb3osatb OBM aons peweHns 3ana4y MmatremMatn4eckoro MooenmpoBaHuA;
- NIOrn4eckn n anropuTtMnN4eCKn MbiCNnTb;
- CaMOCTOATEeNbHO p336VIpaTbCF| B MateMaTnyeckom annaparte, NpuMeHsemMoM B inTeparype,

- I'IpVIMeHﬂTb MaTemMaTun4eckumn annapaT NIOrnKn onsg Bblpa)KeHVIFI KONMMYECTBEHHbIX N KAYE€CTBEHHbIX OTHOLWEHWA
00bEeKToB.

JlonxeH Bnanetb:

- METOLAMV ONMCaHMS CXEM C MOMOLLbIO chopmyn Bynesoii anrebpel;

- COBPEMEHHbIMU NHJDOPMALIMOHHBIMU TEXHONOMUAMN U UHCTPYMEHTalbHbIMK CPeACcTBaMn AN peleHns pasnnyHblX
3a4a4y B cBOel NpodpecCroHanbHON OeATeNbHOCTHU.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHasa oncumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M.5 ducumnamHbl (MOgynun)" OCHOBHOW NPOGIECCMOHASBbHOA
obpasosatenbHoi nporpammel 09.03.01 "MiHdpbopmMaTika 1 BblYMCIUTENbHAS TeXHMKA (ABTOMaTU3UPOBAHHbIE CUCTEMI
06paboTku MHGOpMaLUK 1 YyNPaBREHUS)" N OTHOCUTCS K 065S3aTeNbHbIM JUCLUMNINHAM.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4ucne nekuun - 36 4yaca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas paboTta - 72 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHDBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos u BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

am PAEKTPOHHBH
Crpanuua 3 n3 45. Bl YHHBEPCHTET
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. BBeneHue B MaTnoruky.
[MoHATMe BbickasbiBaHWS. Jlornyeckme
onepaLmun Hah BblCKasblBAHUSAMMU.
dopmynbl anredpbl NOrKKK.
y PaBHocunbHble dhopMynbl anrebpsi 3 4 4 0 9
‘Inorvkn. OCHOBHbIE PABHOCWIIBHOCTU.
PaBHOCUNbHOCTK, Bbipaxatowue
O[OHW Normyeckue onepauum yepes
npyrve

Tema 2. PaBHOCUMNBHOCTH,
BblpaXaroLmne OCHOBHbIE 3aKOHbI
2.lanrebpbl norvkun. Anrebpa byns. 3 5 4 0 9
DyHKuMM anrebpbl nornkn. 3aKoH
[BONCTBEHHOCT!

Tema 3. An3bOHKTUBHAS
HopMaJibHasi oopMa 1 CoBepLUEHHas
I3 BIOHKTMBHAS HopManbHas dopma
(OAHD n COH®).KoHblOHKTMBHASA
3.|HopmarnbHas oopma 1 coBeplieHHas 3 5 5 0 9
KOHBIOHKTUBHAS HOpManbHasi goopma
(KH® n CKH®). MNpobnema
paspewnmocTn. MNpunoxeHns
anrebpbl NIOMUKN B TEXHUKE.

Tema 4. lNoHATue npeankara.
Jlornyeckne onepaummn Hag
4.[npenmkarammn. KBaHTOpHbIE 3 4 5 0 9
onepaumu. MNoHaTne hopmynbl
NOrvKN NpeankaTos.

Tema 5. MHoxecTBa. OCHOBHbIE

TEOPETUKO-MHOXECTBEHHbIE

5 [onepaun. N306paxeHne MHOXeCTB 4 6 6 0 12
C NOMOLLbIO Anarpamm

BeHHa-Onnepa. OCHOBHble

TOX/AecCTBa anrebpbl MHOXECTB.

Tema 6. OTHOweHMs. Buabl
OTHOLWEHWUA. BUHapHbIE OTHOLWEHWUSI.
Cnocobbl 3apaHus GUHaPHbIX
6 OTHoLWeHwuiA. [MpsamMoe (nekapToso)
‘InpousseneHne MmHoxecTts. buHapHoe
OTHOLLEHNE OeKkapToBa
nponsseneHns. Ceorctea
OTHOLEHWIA.

Tewma 7. Teopus rpacoos. OCHOBHbIE
£ NMOHATUA TEOPUN FPacdOB. 4 6 6 0 12

NToro 36 36 0 72

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHue B MaTnoruky. MoHsATHe BbicKa3biBaHUA. Jlormyeckue onepauvun Hag BbiCKa3biBaHUAMMN.
d)opmynbl aﬂl’erbI nornku. PaBHocunbHble coopmynbl anreﬁpbl nornku. OCHOBHble PaBHOCUNTIbHOCTWU.
PaBHOCUNbHOCTH, Bblpaxawuwime ogHn norndyeckme onepauum 4yepes gpyrume

CrpaHunua 4 13 45.
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BoaHukHoBeHue noruku. Mpenmet norvku. OnpeneneHne oopM MblWNeHNs (MOHSATUS, BbICKa3blBaHWs, yMO3aK/IO4YEHUS).
PasBunTune norvkn kak Hayku. Anrebpa BbickasbiBaHuit. Jlormdeckune onepaumm Hag BoickasbliBaHsiMU. OCHOBHbIE CXEMb
NIOrMYECKM MPaBUNbHBIX PACCYXAEHWA. YTBEpXAalowWwmin Moayc, oTpuLaTenbHbIi MOAYyC, NPaBUIIO YyTBEPX AEHUS
0TpYLaHNS, NPaBUIo OTPULIAHNS YTBEPXAEHWS. Jlornyeckne onepauuy Hag BbiCKasbiBAHUSMU. [TOHSTAE CNOXHbIX
NIOrMYECcKMX BbickaablBaHuii. [MoHaTne oopmynbl anrebpbl noruku. Tabnuua NCTUHHOCTU 4N NOFMYECKMX OnepaLiuii.
OnpeneneHre paBHOCUNbHBIX GoopMyn anrebpbl Norukn. MoHATME TOXAECTBEHHO UCTUHHOM 1 TOXAECTBEHHO NOXHOW
popMysbl. OCHOBHbIE PaBHOCWIBHOCTY anrebpbl NOrvku. 3aKoHbl MAEMINOTEHTHOCTY anrebpbl NOrnKM, 3aKoH
npoTuBopeyns anredpbl NOr1kmM, 3aKOH UCKIOYEHHOrO TPETbEro anrebpbl NOrKU, 3aKOH CHATUS ABOAHOIO OTPULAHNS
anrebpbl NOrUKKM, 3aKOHbI MornoweHns anredbpbl noruku. 3akoH ae Moprana.

Tema 2. PaBHOCMNBHOCTYU, BbipaXxaloLuue OCHOBHble 3aKOHbl anrebpbl noruku. Anreépa bynsi. ®yHkuum anre6pbl
NOrnkun. 3aKoH 0,BONCTBEHHOCTU

PaBHOCKNBHOCTY, Bbipaxaroluye OCHOBHbIE 3aKOHbI anrebpbl noruky. KoMMyTaTuBHbIA 3aKOH. ACCOLMATVBHBIA 3aKOH.
LOncTpunbyTVBHLIV 3aKOH 1 apyrue. PaBHocunbHble npeobpasosanust coopmyn. Anrebpa Byns. Onpenenenve goyHKLUK
anrebpbl norukun. Tabnuubl UCTUHHOCTM doyHKUMM anrebpbl norukn. CeoicTea coBeplueHcTea. DopMynbl anrebpebl
NIOrVKU. 3aKOH LBOVCTBEHHOCTY anrebpbl NOrvKu.

Tema 3. Ou3bIOHKTUBHAA HOpManbHasi popma U coBepLUeHHasa OU3BIOHKTUBHAsA HopmanbHasa coopma (OHD m
COH®).KoHbIOHKTMBHAsA HOpManbHas doopma U coBepLUeHHas KOHbIOHKTUBHas HopMmanbHasa dpopma (KHD m
CKH®). NMpobnema paspewmmocTtu. MpunoxeHust anredbpbl TOrMKu B TEXHUKE.

L N3 bIOHKTMBHAA HOpManbHas (oopMa 1 COBEPLUEHHAA AN3bIOHKTMBHAS HopMmanbHas doopma (OH® n COH®).
OnpepeneHne oM3biOHKTUBHON HOpManbHOW OopMbl. MNpuseneHne hopMybl K COBEPWEHHOW ON3bIOHKTUBHOM
HopmanbHoM doopme.

KoHBbloHKTVBHAS HOpManbHasi oopMa 1 CoBeplUeHHast KOHBbIOHKTMBHAS HopManbHas dopma (OHD u
COH®).OnpeneneHne coBeplIEHHOR KOHBIOHKTMBHOW HOpMalbHOM goopMbl. [MprBeaeHe hopMyIbl K COBEPLIEHHOM
KOHBIOHKTMBHOV HOpMasnbHoi goopMe. MNoHSATME BEINOAHUMOM goopMybl. 3afada Npobnembl paspewnmMocT anredpbi
norviku. Kputepum ToXAeCTBEHHON NCTUHHOCTY NPOV3BOMbHOM oopMynbl anredpbl norvky. Kputepum ToXaeCTBEHHON
NIOXXHOCTW MPOU3BOSIbHOM goopMynbl anrebpbl norvku. MpunoxeHust anrebpbl NOrVKN B TEXHWKE - PENeiHO-KOHTaKTHbIe
cxeMbl. PelieHune noruyeckrx 3agaqy Metogamm anrebpbl Orviku.

Tewma 4. NMoHsATMe Npeaukara. Jlormyeckme onepauum Hag npepukaramu. KBaHTopHble onepauuu. NoHatne
cbopmynbl nornku npenoukaros.

MoHsATne norvku npeavkatos. OnpegeneHne ogHoOMeCTHoro npegukarta. Obnactb onpeneneHus npeavkara.
MHOXeCTBO NCTMHHOCTU NpeankaTta. OnpeneneHne ToX4eCTBEHHO UCTUHHOIO (TOXOECTBEHHO JIOXKHOr0) npeavkara.
Jlornyeckne onepauun Hag npeamkatamu. OnpeneneHme KOHbIOHKUMKM AByX Npeankatos. OnpeneneHne M3 bloHKLMK
IOByx npenmkaTos. OnpeneneHve otpuuanna npegukarta. OnpeneneHve nMnavkauum npeankatos. KsaHTopHble
onepauun norvkn npeankatos. KeaHTop BCEOOWHOCTY NOTUKK NpeankaTos. KBaHTOp CylecTBOBaHMS NIOMUKM
npenunkatoB. KBaHTOpHbIE Onepaumm norvky npepukartos. [NoHaTre dhopmynbl norvkn npeavkaTos. OnpenenexHme
¢oopMy/bl TOFMKM NPEONKaToB

Tema 5. MHoXecTBa. OCHOBHbIE TEOPETUKO-MHOXECTBEHHbIe onepauun. UaobpaxeHne MHOXECTB C MOMOLLLbIO
nnarpamm BeHHa-dunepa. OCHOBHbIe ToXAecTBa anrebpbl MHOXECTB.

MoHsATMe MHOXecTBa. [MprMepbl MHOXeCTB. OnpeneneHue paBeHcTBa MHOXeCTB. OnpeneneHne ceMencTsa MHOXECTB.
OnpeneneHue BkIOYeHNA MHOXeCTB. MNMoHATME noaMHoxecTBa. CBOWCTBA BKMOYEHNS MHOXecTB. OnpenenexHne
MHoXecTBa-cTeneHn. OnpeneneHne KOHeYHoro MHoxectea. OnpeaeneHne 06 beanmHeHnst MHoxecTB. OnpeaeneHne
nepeceyeHuns MHoxecTB. OnpeaeneHne pasHocT MHoxXecTB. OnpeneneHne pasbrerHns MHoxecTB. OnpeneneHne
YHUBepcanbHoro MHoxecTtea. [lmarpammbl BeHHa-Onepa. OnpenenerHve aksuBaneHTHbIx MHOXecTB. OnpeneneHve
cyeTHoro MHoxecTBa. OCHOBHbIE TOXAeCcTBa anrebpbl MHOXECTB

Tema 6. OTHOweHUA. Bugbl oTHOLWEHWIA. BuHapHble oTHOLEHMS. Cnocobbl 3apaHUA 6MHAPHBIX OTHOLLUEHWUMN.
MpsiMoe (nekapToBO) NpousseaeHne MHOXecTB. BUHapHoe OoTHOLleHMe aekapToBa npousseneHus. CBoncTea
OTHOLLEHWNA.

MoHsATue oTHoweHns. Cnocobbl 3afaHns BUHAPHbBIX OTHOWEHWA. 3afaHne BUHAPHBIX OTHOWEHWIA CMMCKOM nap, ¢
NMOMOLLbIO MaTpuLbl OTHOWeEHWA. OnpegeneHne NPSIMOro (4ekapToBOro) NPoM3BeAeHNs MHOXeCTB. BuHapHoe
OTHOLWIEHME NOAMHOXECTBA AEKAPTOBOro nponseeaeHus. CBorcTBa GHAPHbLIX OTHOWEHWIA: PECINEKCUBHOCTD,
aHTUMPEdNEKCMBHOCTb, CUMMETPUYHOCTb, aCUMMETPUYHOCTb, aHTUCMMMETPUYHOCTb, TPAH3UTUBHOCTD.

Tema 7. Teopus rpacpoB. OCHOBHbIE NOHATUS Teopum rpacpos.

OnpepneneHue rpada. MoHsTne pebpa, ayru. MoHaTre neTtnu rpadpa. MoHsTNE HEOPUEHTMPOBAHHOIO rpada,
opueHTupoBaHHoro rpadpa. NoHsaTne cMewaHHoro rpadpa. NoHsaTne ncesgorpada. NoHATUE CMEXHbIX BEPLIMH U
CMeXHbIX pebep. MoHATME MHLMAEHTHO BEPLWMWHBI, UHLUOEHTHOR Oyru (pebpa). MoHATME cTeneHn BeplumHbI rpada.
[MoHsATME nonycTeneHn 3axona v ncxoda oprpagoa. NoHsATUe N30NMpPOBaHHOW BEPLLMNHBI, KOHLEBOW BEPLINHBI. [ToHATHE
NofHOro rpacda, nononHeHus rpadpa, nogrpada, ABynonbHOro rpada. NoHaTne napocoyeTaHms HEOPUEHTUPOBAHHOIO
rpagpa.loHsTUe opmeHTMpoBaHHOro rpagoa. NMoHsATUe NoKPLITUS (AOMUHUPYIOLWEro MHOXECTBA) BEPLNH oprpadoa.
MoHsTMe B3BeweHHoro rpagoa. NoHsatue mapuwpyta. lNMoHatme uenu. MNMoHaTue aunknuyeckoro rpadpa. NoHaTne nytn
oprpada. NoHsATHe raMmnbTOHOBOrO Lmkna rpadoa. lNMoHsaTne ramunbToHOBOro rpada. lNoHATMe CBA3aHHbIX BEPLWH
rpacha. NoHATMe cBazaHHOro rpagoa. lNoHatrne mocta B rpagoe. lNoHaTue aepesa v neca B Teopun rpadoos. NoHaTrne
KOopHeBoro gepesa. [oHsATUE OpnMeHTMPOBaAHHOIO KOpHEBOro depesa. [MoHATMe nnaHapHoro rpada. lNpencraeneHns

rpacoos.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX oopMUpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMS

dopma KoHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (paspenbl) AUCLUUNNUHBI

CemecTp 3
TeKyLL U KOHTPO/Ib

1. BeeneHue B matnoruky. lNMoHsaTe BbicKkaadbiBaHWS. Jlormyeckue
onepauun Hag, BbickasbiBaHUAMU. DopMynbl anrebpbl NOrvku.
PaBHocunbHble chopmynbl anrebpbl normkn. OCHOBHblE
paBHOCUNILHOCTW. PaBHOCMILHOCTY, BbipaXatowme 04Hu
norvyeckue onepauum 4epes apyrue

2. PaBHOCWNBHOCTU, BblpaXatolme OCHOBHbIE 3aKOHbI anrebpsbl
norukn. Anrebpa Byns. ®yHkuum anrebpbl nornku. 3akoH
[BONCTBEHHOCT!

3. [In3bloHKTMBHASA HopManbHasa oopMa 1 CoBepLIeHHas
ON3BIOHKTMBHASA HopMabHas doopma (OAHD u
CIOH®).KoHbloHKTMBHAS HOpManbHas popma 1 CoBeplIeHHas
KOHBIOHKTUBHAS HopManbHas goopma (KH® n CKH®). MNpobnema
paspewmmocTu. MNpunoxeHns anrebpbl NOrMKN B TEXHUKE.

4. MNoHaTne npeaukara. Jlormyeckne onepauun Hag npegmkaramu.
KBaHTOpHbIe onepauun. [NoHaTue gopMynbl TOrMKMN NPeanKaTos.

1 [TectmposaHue MK-1

1. BeeaeHue B matnoruky. lNMoHsTe BbicKkasbiBaHWs. Jlornyeckune
orepauuy Hag BbickasbiBaHUAMU. DopMynbl anrebpbl NOrmku.
PaBHocunbHble doopmynbl anrebpbl nornkn. OCHOBHbIE
paBHOCUSIbHOCTW. PaBHOCMIbHOCTY, Bbipaxatowme o0gHN
noruyeckune onepauun Yepes npyrue
2. PaBHOCWIBHOCTH, Bblpaxatolme OCHOBHbIE 3aKOHbI anrebpbi
norvku. Anrebpa byns. ®yHkuun anrebpbl Nornkn. 3akoH
5 KoHTponbHas AK-1 IBONCTBEHHOCTH

pabota 3. [In3bloHKTMBHASA HopMabHas hopma 1 CoBeplieHHas
O3 BIOHKTMBHAA HopManbHas doopma (OH®D n
COH®).KoHblOHKTUBHaS HOpManbHas oopma 1 CoBepLIeHHas
KOHBbIOHKTUBHAs HopManbHas dopma (KH® u CKH®). MNpobnema
paspewwnmocTu. MpunoxeHus anrebpbl NOFMKN B TEXHUKE.
4. NoHaTue npepukara. Jlormyeckne onepauun Hap npeamkaramu.
KBaHTOpHbIe onepauun. NoHaTue dopMynbl TOMMKMU NPeanKaTos.
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Otan

ddopMa KoHTpons

OueHnBaemble

KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

MpeseHTaums

MK-1

1. BeegeHue B matnoruky. lNMoHsTWe BbicKkasbiBaHWs. Jlornyeckue
orepauuy Hag BbickasbiBaHUSMU. DopMynbl anrebpbl NOrvku.
PaBHocunbHble doopmynbl anrebpbl nornku. OCHOBHbIE
paBHOCUILHOCTW. PaBHOCMILHOCTY, BbipaXxatowme o0gHN
norvyeckue onepauumv 4epes apyrue

2. PaBHOCWIBHOCTH, BbipaXatolue OCHOBHbIE 3aKOHbI anrebpbi
norvku. Anrebpa byns. ®yHkumn anrebpbl Nornkn. 3akoH
[BOWCTBEHHOCTM

3. [In3bloHKTMBHAs HopManbHas hopMa 1 CoBepLIeHHas

O3 BIOHKTMBHAA HopManbHas doopma (OHD n
CIOH®).KoHbloHKTVBHaSA HOpManbHas gpopma n coBeplueHHas
KOHBbIOHKTUBHAS HopManbHas coopma (KH® u CKH®). Mpobnema
paspewwnmocTu. MpunoxeHus anrebpbl NOFMKN B TEXHUKE.

4. MNoHaTne npepukara. Jlormyeckne onepauun Hag npegmkaramu.
KBaHTOpHbIe onepauun. [NoHaTue dopMynbl TOTMKN NPeanKaTos.

3auer

MK-1

CemecTp 4

TeKyLLMI KOHTPO/Ib

TecTtupoBaHume

MK-1

5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE OnepaLmu.
N3o06paxkeHne MHOXeCTB € NOMOLLbIO Avarpamm BeHHa-Oinepa.
OcHoBHble TOXAecTBa anredpbl MHOXECTB.

6. OTHoweHns. Bnabl oTHOWEHWA. BMHapHbIe OTHOWEHUSI.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsMoe (aexapToBo)
npousseneHne MHOXecTB. BriHapHoe oTHOWeHMe foekapToBsa
nponsseneHns. CBONCTBA OTHOWEHWIA.

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rpadoos.

MpeseHTaums

MnK-1

5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE Onepaumm.
N306paxkeHne MHOXECTB C MOMOLLbO anarpamm BeHHa-iinepa.
OcHoBHble ToxaecTea anrebpbl MHOXECTB.

6. OTHOwWeHUS. Buabl OTHOWeHWA. BUHapHble OTHOWEHNS.
Cnocobbl 3anaHns 6MHapHbIX OTHOWEHWIA. MNpsiMoe (nekapToBo)
npouseeneHne MHOXeCTB. buHapHoe oTHoweHMe fekapTosa
nponseeneHns. CBONCTBA OTHOWEHNIA.

7. Teopus rpagoB. OCHOBHbIE NOHATUS TEOPUKN FPadooB.

KoHTponbHas
paboTa

MK-1

5. MHoxecTBa. OCHOBHble TEOPETUKO-MHOXECTBEHHbIE OnepaLmu.
N306paxkeHne MHOXECTB C MOMOLbIO anarpamm BeHHa-inepa.
OcHoBHble TOXAecTBa anrebpbl MHOXECTB.

6. OTHoweHns. Bnabl oTHOWeEHWA. BUHapHble OTHOWEHUSI.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsiMoe (aexapToBo)
npoussegeHne MHOXecTB. BuiHapHoe oTHOWeHMe oekapTosa
nponsseneHns. CBONCTBA OTHOWEHWIA.

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rpagoos.

Sk3aMeH

MK-1

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kgiﬂp"gﬁﬂ OLLeHMBaHUs 3ran
P OTANYHO XopoLuo Y nosn. Heyn.
Cemectp 3

TeKywWu it KOHTPONb

TecTupoBaHue

86% npaBunbHbIX
oTBeToB 1 Honee.

Ot1 71% no 85 %

npaBu/ibHbIX OTBETOB. npasunnbHbIX OTBETOB.

OT1 56% 0o 70%

55% npaBunbHbIX
OTBETOB U MEHee.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO

NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.

MNpe3eHTauuns |[MpeBoCXOAHbIN Xopowui ypoBeHb YooenetsopuTenbHbI  (HeynoBneTBopuTENbHBIA
YpPOBEHb BNafeHns BNafeHns MateprasnoMm. ypoBEHb BNaaeHNs YpOBEHb BnageHus 3
maTepuanoMm. Beicokuin |CpenHui yposeHb matepuanom. Hiuskmin  |matepuanom.

YpOBEHb JokasartenbHocTu, YpPOBEHb HeynoBsneTtsopuTenbHbI

[oKasaTtenbHoCTH, Harns4HOCTW, KayecTBa |1oKa3aTenbHOCTH, YpPOBEHb

HarnsgHoCTW, KavecTea |npenofHeceHus Harns4HOCTW, Ka4ecTBa |10Ka3aTenbHOCTH,

npenogHeceHus nHgopmaumm. CteneHb |NpenogHeceHns Harns4HoCTM, KayecTsa

nHdopmaumm. CteneHb |MONHOTBHI PACKPbITUS nHgopmaumm. CteneHb |npenogHeceHuns

MOMHOTbI PACKPbITUSA marepuana u MOMHOTbI PacKpbITUA nHgopmaumm. CteneHb

maTtepuana u NCMNOMNb30BaHHble matepuana u MOMHOTbI PacKpbITMA

NCMNONb30BaHHblE pelWweHns B OCHOBHOM  [MCMONb30BaHHbIE marepuana u

pELEHNs NOMHOCTbIO  |COOTBETCTBYIOT peweHus cnabo MCMOMNb30BaHHblE

COOTBETCTBYIOT 3a4ayam npeseHTauun. |CoOoTBETCTBYIOT pelweHns He

3agadam npeseHTtaumu. |Micnonb3oBaHHbIe 3afayam npeseHTauun. |cCooTBETCTBYIOT

Vcnonb3oBaHbl NCTOYHUKM 1 MeToAbl B |/Icnonb3oBaHHble 3agadam npeseHTaumu.

Hagnexauwue OCHOBHOM WCTOYHUKN 1 MeTodbl  |/Icnonb3oBaHHble

WUCTOYHUKN N METOAbl.  |COOTBETCTBYIOT 4acTUYHO NCTOYHUKN N METOAbI HE
NoCTaBNEHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3apayam. NOCTaBNEHHbIM noCTaBNeHHbIM

3apayam. 3agadam.

3auteHo He 3auteHo

3auer Ob6yuatowwumitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HaYUTeENbHbIE
y4ebHO-nporpamMMHOro matepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTMO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl MO CNeumnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHN
cnpasunscs C BbINOMIHEHWEM 3a0aHNIA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBLL.  |CMOCOBGEH NPOAONXNUTL 0ByYEeHNE UK

NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccrmoHanbHoM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
ancumnnuHe.

CemecTp 4

TekyLLUA KOHTPONb

TecTuposaHue |86% npaBuibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasusibHbIX
otBeTOB 1 Honee. npasBufibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro

mMatepwana, yMmeHue npeLyCMOTPEHHbIE nanbHelwen yuebbl U [MpuHUMNnanbHble
cBOOOLHO BBIMOMHSATL  |NPOrpaMMolt 3aaaHns, |npeactoswei paboTtol  |OWWOKW B BbINONHEHWN
3apaHus, YCBOWUN OCHOBHYIO no npodpeccum, npeLyCMOTPEHHbIX

npenycMoTpeHHbIe
nporpammo, ycesoun
OCHOBHYIO nuTepaTypy u

3HaKOM C ONCUUNNUHBI, MoKasan [nporpamMmon, 3HakoM C  (Uv NPUCTYMNATL Mo
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoit, [OKOHYaHnK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHn0BaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpammoin cnocobeH K ux OVCUMMNWHBI, AONYCTUN |OesTenbHoCTn 6e3
OVCUMMAUHBI, YCBOUST  [CaMOCTOATENIbHOMY MOrpelHoCcTM B OTBETE  |AOMONHUTESbHbIX
B3aMMOCBSA3b OCHOBHbIX |MOMOTHEHUIO U Ha aK3ameHe 1 npwu 3aHATWIA No
MOHATUIA ANCLUNNUHBI B [0BHOBNEHMIO B XO4€ BbIMOSTHEHU COOTBETCTBYIOIWEN
nX 3Ha4YeHun ans HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbIMNOMHUA

nutepartypy,
PEKOMEH0BaHHYO

nporpammorn

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi

cnpasuncs ¢
BbIMOMHEHNEM 3adaHUNA,
npenycMOTPEHHbIX

npuobpeTtaemoii paboTbl 1 3afaHuii, Ho obnapaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYECKNME LesTeNbHOCTU. 3HaAHWSMW ONS NX
cnocobHoCTM B ycTpaHeHus non
MOHUMaHWK, N3NOXEHNU PYKOBOLCTBOM

1 UCMONb30BaHUN npenonasaTens.

y4ebHO-NporpaMmMHoro
maTepuana.

B 3HAHNSX OCHOBHOIO
y4eBbHO-MporpaMMHOro
matepuana, LonyCcTun

nporpamMmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne

dopma Kputepum dran
KOHTpons oL .eHMBaHUSA
OTnN4YHO Xopoluo Y nosn. Heyn.

Mpe3eHTaums |MpeBOCXOLHbIN Xopowwii ypoBeHb Y LOBNETBOPUTENbHBIA  |HeynoBneTBOpMTENbHbINA
YPOBEHb BNageHuns BNafLeHUs MaTepranoM. [ypoBeHb BnaaeHus YPOBEHb BNaLeHUs 2
matepuanom. Boicokuii [CpenHuit ypoBeHb matepuanom. Huskuii  [Matepuanom.

YPOBEHb LoKa3aTenbHoCTH, YpOBEHb HeynoBnetBopuTensHbIN
L0Ka3aTenbHOCTH, HarnsgHOCTM, Ka4YecTBa [[okasaTenbHOCTH, YpPOBEHb
Harns4HOCTM, KayecTBa (npenofHeceHus HarnsgHOCTM, KayecTBa [[okasaTenbHOCTH,
npenoLHeceHus nHcpopmaumu. CteneHb [NpenofHeceHUs HarnsgHOCTM, KayecTBa
nHgpopmaumm. CteneHb [MONHOTHLI pacKkpbITHS nHgpopmaummn. CteneHb [npenofHeceHUs
MONHOTbI PACKPbITWS matepvana u MONHOTLI PACKPBITUS nHcpopmaumu. CteneHb
matepuana u NCMONb30BaHHbIE martepuana u NONHOTBI PACKpPbITUS
NCMoMNb30BaHHbIe PEeLeHNs B OCHOBHOM  [MCMOMb30BaHHbIE martepvana v
peWeHNs NONHOCTLIO  [COOTBETCTBYIOT peweHns cnabo NCMONb30BaHHbIE
COOTBETCTBYIOT 3ajadyam npeseHTaunmn. |[CooTBETCTBYIOT peLeHns He
3ajayam npeseHTaumu. |icnonb3oBaHHble 3afayam npeseHTaumn. [CooTBETCTBYIOT
WNcnonb3osaHbi MCTOYHMKU 1 MeToAbl B (icnonb3oBaHHble 3ajayam npeseHTaumu.
Hagnexatuwwe OCHOBHOM NCTOYHMKU 1 MeTodbl  Micnonb3oBaHHble
WCTOYHWKU M METOAbI.  [COOTBETCTBYIOT 4yacTU4HO WCTOYHVKU 1 METOAbI HE
NoCTaBNEHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3apadam. nocTaBneHHbIM NoCTaBNEHHbIM
3ajayam. 3ajadam.

KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBMHY. [MEHEE YEM HAMONOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTBytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT cepbésaHble oWmnbKu. HEYLOBNEeTBOPUTEbHBbIA
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHsl ownobKu. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBoCXoAHbIe MNponoeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CnocobHOCTM XOPOLLMIA YPOBEHb Martepuanom. HeJocTaTo4Hble
NMPUMEHATb 3HAHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3Kne CnocobHOCTM
yMEHNS K BbIMONHEHUO |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO

MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.

Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XoaMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapakTepu3yHoLLMX aTanbl POPMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 3

TeKyLUi KOHTPONb
1. TecTupoBaHue

Tembl 1,2, 3, 4

1.IMycTOE MHOXECTBO: @) COCTaBMIEHO M3 Nap YMCEN, PaBHbIX MO MOIYIIO, HO NPOTUBOMONOXHbIX

Mo 3HaKy, B UTOre CyMMa BCEX 3N1EMEHTOB AAET HOMb

b) He cnocobHo 3a8aTbh B3aUMOCBSI3N MeXAy SNeMeHTaMu;

C) COCTaBNEHO U3 HyNewn;

L) HEe COOEPXNT 3NIEMEHTOB;

2.MpeobpasoBaHne MHOXEeCTBA: a) [0DaBNEHME KO MHOXECTBY UM BbIYMTAHME U3 HEFO

3/1EMEHTOB;

6) oTobpaxeHne Tuna B—A;

c) otobpaxeHue Tuna A—A;

d) 3aMeHa MHOXEeCTBa ero AOMNOSIHEHUEM;

5.06beMHEHNE: a) BNEMEHTbI NpMHaANeXart XoTs 6bl 0AHOMY 13 OBYX MHOXECTB;

b) anemeHTbl NpuHagnexar v A, n B;

C) BCE 3NEMEHTbI YHUBEPCYMA KPOME SNIEMEHTOB U3 A;

d) anemeHTbl, NpuHagnexauwue B, Ho He NpuHaanexawue A;

6.0uctpubytnerocts:a) All(BIC)=(AlB)IC, All(BIC)=(AlB)IC;

6)(AB)IA=A, (AB)IA=A;

c) AllA=A, AllA=A;

n) AlBIc)=(AllB)I(AlC), All(BIC)=(AlB)I(AIC);

7.VIHBONIOTMBHOCTD: a) =A;

b) (AIB)IA=A, (AIB)IA=A;

c) Alu=U, AllU=A;

d) AllA=A, AlA=A;

8.3akoHbl ie Moprawa: a) All =U, All =[;

6) = 0,=0;

c) AB=Al ;

d) AA=A, AllA=A;

9.0THOWeHME: a) cynepno3numns oyHKLMOHaNbHbIX COOTBETCTBUIA;

6) pa3brBaeT MHOXECTBO Ha HEMepeceKatLlnecs NoLMHOXECTB;

C) 3a0aéT B3aUMOCBA3N MEXAY SNEMEHTaMU;

d) 3apaét Tmn anrebpsbl;
0.MHoxecTBO: a) nobasi COBOKYNHOCTb 06 bEKTOB;

b) 3anaét B3aMMOCBA3M MEX Y 3EMEHTaMV;
)
)
1
)
)

—_

C) ynopsinoYeHHbIn Habop anemeHToB, rae al, a2, ak — KOMMNOHEHTbI;

d) pesynbTar npom3BeneHNs OByX COOTBETCTBUIA;

11.YHapHoe oTHOLWeEHME: a) onpenenser B3auMOCBS3M MexXdy napamm SN1EeMEHTOB;
6) 3a8aéT Ha MHOXEeCTBEe MONHbI/ NOPSLOK;

C) pesynbTart Npon3BefeHNs OBYX COOTBETCTBUN;

[l) oTpaxaeT onpeaenéHHbIN NPU3HaK y 3NEMEHTOB;

12.BMHapHOe OTHOLWEHME: a) ONpPefensieT B3aMMOCBSA3M MEXAY NapaMun aNEMEHTOB;
b) oTpaxaeT onpenenéHHbln NPMU3HaK y 3N1EMEHTOB;

C) cocTOMT U3 Nap 06 bEKTOB MHOXECTBA, CBA3aHHbIX COOTBETCTBMEM G;
d) pesynbTar kBagpara yHapHOro OTHOWEHUS;

13.06pa3 MHoxecTBa: a) oTobpaxeHue tuna bllA;

b) anementbl blB, cootBetcTBytoWwME allA;

c) o6 bennHeHe 06pa3oB BCEX INIEMEHTOB;

d) o6beanHeHne 06pa3oB BCEX SNIEMEHTOB;

14.0THOWEHME 3KBUBANEHTHOCTN: (9KBUBANEHTHOCTb)

a) pedbnekCMBHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE

6rHapHOe OTHOLEHNE;

6) pedhnekcrMBHOE, CUMMETPUYHOE, TPAH3UTUBHOE

6vHapHOe OTHOLEHNE;

C) aHTMpPedNeKCNBHOE, AaHTUCUMMETPUYHOE, HE TPAH3UTUBHOE
6uHapHOEe OTHOLWEHME;

d) He 3a0aéT Ha MHOXECTBE NOJHbIV NOPSAAO0K;
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15.9neMeHT MHOXeCTBa: a) Ntoboe BeweCcTBeHHOe YNCHO;
6)06beKTbI, COCTABNSIOWMNE MHOXECTBO;

Cc) napa 06bekTOB MHOXECTBA, CBS3aHHbLIX COOTBETCTBUEM G;
d) MOAMHOXECTBO, NMPUHALNEXAWEE MHOXECTBY;
16.KommyTatneHocTs: a) AlA=A, AlA=A;

6) All(BlC)=(AlB)I(AlC); All(BIC)=(AlB)I(AlC);

c) AllB=BlA, AllB=BlA;

d) (AIB)IA=A, (AIB)IA=A;

17.Hectporui nopsook:

a) BblpaxaeT TPaH3UTUBHOCTb;

6) pechnekcmMBHOE, CUMMETPUYHOE, TPAH3UTMBHOE BMHAPHOE OTHOLWEHNE;
C) pedoneKkCMBHOE, aHTUCMMETPUYHOE, TPaH3UTUBHOE

6vHapHOe OTHOLEHNE;

d) oTHOWeHWe, KOTOPOE SABNSETCS (PYHKLIMOHANBbHLIM COOTBETCTBUEM;
18.CTporunii nopsaok: a) oTpaxaeTt onpenenéHHbIA NPU3HaK y 31EMEHTOB
b) pechnekcrBHoOe, CUMMETPUYHOE, TPAH3UTMBHOE BUHAPHOE OTHOLWEHNE;
C) He BblpaxaeT TPaH3UTUBHOCTb;

1) aHTpedneKCnBHoe, aHTUCMMMETPUYHOE, TPaH3UTMBHOE

6uHapHoOe OTHOLWEHME;

19.PepnekcmMBHOCTb — 3TO: &) €CNK HY ONs Kakoro allM He BbinonHseTcs aRa;
6) ecnu nmeeT Mecto aRa ons noboro a M3 MHOXecTea

c)ecnu BbinonHeHme aRb n bRa Bneyér a=b;

n) AlA=A, AlA=A;

20.06paz a B B npu cootBetcTBMM G: @) 0TOBpaxeHne Tnna allB;

6) anemenTbl bllB, cooteTcTayIoWME allA;

c) anemenTsl allA, koTopeiM cootsetcTByeT blIB;

d) napa aneMeHTOB (a,b), roe a cooTBeTCTBYET b;
21.AHTUCMMMETPUNYHOCTb — 3TO: &) ECNU BbINOHAOTCSA COOTHOWEHUS:

3 )

b) ecnn aRb Bnevét bRa;

c) ecnu BbinonHeHne aRb n bRa BneyéT a=b;

d)ecnun aRb n bRc BnekyT aRc;

22.TpaH3unTnBHOCTL — 3T0: a) ecnu aRb BneyéT bRa;

b) ecnu BbinonHeHne aRb n bRa BneyéT a=b;

C) eCnun HKN s Kakoro allM He BoinonHsietcs aRa;

d) ecnu aRb n bRc BnekyT aRc;

23.CooTBeTcTBME: @) 3a0aET B3aMMOCBA3UN MEXOY 3NIEMEHTAMU;

b) oTobpaxeHue :AlB, ecnu BbinonHsieTcs ycnosue: F(a[l b)=I(a) I I(b);

C) rOMOMOPMIN3M, SBNSIOWMIACA B3AMMHO OLHO3HAYHbIM COOTBETCTBMEM;

d) 06beamHeHVe 06pa3oB BCEX 3/IEMEHTOB;

24.TMpoobpaz b B A npu G: a) HOB*A, ecnu nseectHo GIA*B, NPU4ém (b,a)DH, nwb Korpa
(a,p)lG;

6) anemenTbl blB, cooteTcTBytOWME allA;

c) anemenTbl allA, kotopbiM cooTeetcTRyeT bIB;

d) oto6paxeHue Tna blA;

25.dyHkuUmoHanbHoe : a) obpasom ntoboro a@np G sBRseTcs oAuH aneMeHT b@np G;
cooTBeTcTBME b) Npoobpasom noboro anementa bllnp2G siBnsietcs oomH anemeHT
allnp1G;

C) BCloOy ONpeneneHo;

d) CIOPBEKTUBHO;

26.C4&THOE MHOXECTBO: a) PaBHOMOLLHO MHOXECTBY BELWECTBEHHbIX YNCEN;

6) paBHOMOLLHO MHOXECTBY HaTypasbHbIX YUCEnN;

C) BCloy onpeneneHHoe MHOXECTBO;

d) 06beamHeHVe 06pa3oB BCEX 3/IEMEHTOB;

27.[JononHeHue: a) anemeHTbl, NpyHagnexawmve B, Ho He npyHaanexauwme A;

6) BCe 3N1eMEHTbl YHBEPCYMa KPOME 3N1EMEHTOB U3 A;

C) 3NIEMEHTbI NpuHagneXxart XoT4 Obl OLOHOMY M3 OBYX MHOXECTB,

d) anemeHTbl NnpuHagnexart n A, n B;

28.KoHTMHyanbHoe MHOXEeCTBO: a) MHOXECTBO, 3IEMEHTbl KOTOPOro — MHOXECTBA;
6) paBHOMOLLHO MHOXECTBY HaTypasbHbIX YNCEnN;

=
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C) PaBHOMOLLHO MHOXECTBY BELECTBEHHbIX Y1CEN;

d) o6 beauHeHne Npoobpas3oB BCEX SNEMEHTOB;

29.dyHkuUmA: a) oTobpaxeHne Tuna A—A;

6) cyneprno3nuusi oTobpaxeHui;

C) oTpaxaeTt onpenenéHHbIi NPU3HAaK y 3N1EMEHTOB;

1) PyHKLMOHANbHOE COOTBETCTBMIE;

30.0106paxeHne A B B: a) Bctony onpenenéHHasi coyHkums f: A—B;

b) otobpaxeHne Tuna A—B;

C) BClogy onpenenéHHas n npv 3ToM ClopbekTuBHas dyHkums f: A—B;

d) obpasom ntoboro a@np G sBNsieTcs oanH anemMeHT benp G;
31.0106paxeHue A Ha B: a) Bclony onpenenénHas doyHkums f: A—B;
6)BctoLly onpenenéHHas 1 Npu 3TOM CIOPbEKTUBHAS (OYHKLIASI

f: A—>B;

C) HE CIOPBEKTMBHOE 1 HE BCIOAY onpenenéHHoe COOTBETCTBUE;

d) otobpaxeHue Tuna B—A;

32.MNepecTtaHoBka Ha A:a) ABOHOE OOMNOMHEHWEe, BO3BpaLlaowee npexHee MHOXECTBO;
6) ecnn cooTBeTCTBME, 0BPATHOE K f: AlB, sBnsietcs PYHKLUNOHANbHbIM;
C) Bctogy onpenenéHHas dyHkums f: A—B;

I) ecnu chyHKUms Tuna A—A siBnsieTcs otobpaxeHuem A Ha A;
33.06patHoe cootsetcTaue: a) HIB*A, ecnu nseectro GIA*B, npudém (b,a)lH, nnws
korna (a,b)lG;

b) ecnu cooTeeTcTBMe, 0B6paTHOE K f: AllB, sBnsietcs

PYHKLMOHANBHBIM;

c) 06 beamHeHne NpPoobpa3oB BCEX NEMEHTOB;

d) ecnu oHO PYHKUMOHANbHO U B3aMMHO O4HO3HAYHO;

34.06paTHas (oyHKUMS: @) PYHKLUS, BO3BEAEHHAS B CTENEHD -1;

6) ecnu cooTeeTcTBMe, 0B6paTHoe k f: AllB, sBnsietcs

PYHKLMOHANbHbBIM;

c) HIB*A, ecnu nseectHo GUA*B, npuuém (b,a)llH, nuwb koraa

(a,b)lG;

d) ecnu oHa He B3aMMHO O[HO3HAYHO;

35.Cynepno3vumsi: a) 06 beAnHEHNEe HECKOMbKNX COOTBETCTBUIA;

6) OTHOWeHwWe, NoNyY4eHHOEe TPAH3UTUBHbBIM 3aMblKaHUEM UCXOLHOro
OTHOWEHUS;

C) nony4eHa u3 pyHKUMA NOACTAHOBKON NX APYr B Apyra u
neperMeHOBaHNEM apryMeHTOB;

d) oTHOWeEHWe, NoNyYeHHOe PedPNEKCUBHbBIM 3aMblKaHWEM UCXOOHOMO
OTHOLWEHUS;

36.Popmyna: a) yHKUMOHaNbLHOE COOTBETCTBUE;

6) MHOXECTBO ¢ 3agaHHbIMK Ha Hém onepaumnsmu{ll1, 02, [n};

c) otobpaxenue : AllB, ecnun BuinonHsietcs yenosue: M(allb)=r(a) [ M(b);
[) onucbIBaeT CynepnosnLmio, COAEPXNT PYHKLMOHANbHBIE 3HAKU 1
CVIMBOJIbl aPryMEHTOB;

37.0nepaums: a) oyHKUMS, BCE apryMeHTbl 1 3HaYeHUs KOTOPOW NnpuHaanexar
OOHOMY MHOXECTBY;

b) onuckiBaeT oTHOwWeEHWE;

C) MHOXECTBO C 3a4aHHbIMN Ha HéM oTHoweHnaMn{R1, R2, Rn};

d) cBa3biBaeT 2 0To6paKeHUs;

38.Anrebpa: a) MHOXECTBO BMEeCTe C 3aaaHHbMu Ha Hém onepaumsimu {11, 12,2 [In} n
oTHoweHusimmn {R1, R2,? Rn};

6) MHOXECTBO ¢ 3agaHHbIMK Ha Hém onepaumnsmn{ll1, 02,7 [n};

C) MHOXECTBO C 3adaHHbIMK Ha HEM oTHoweHnaMn{R1, R2,? Rn};

d) otobpaxeHue I': AllB, ecnu BbinonHsieTcs ycrnosue: F(an):F(a) I I(b);
39.CurHatypa anrebpsbl: a) BEKTOP, COCTABMEHHbIA N3 apHOCTEl onepauuii anrebpbi;
6) MHOXeCTBO, BXoasiiiee B anrebpy;

C) MHOXECTBO Onepaumii, BXoosawmx B anrebpy;

d) nobaBneHue K Heli HOBbIX orepauunii;

40.Tvn anrebpsbl: a) KONMYECTBO onepaumnin anrebpsol;

6) MHOXeCTBO onepauwii, BXxoaswmx B anrebpy;

c) anreBpamnyeckoe otobpaxetue I AlB, ecnn BbinonHsietcs ycnosue:
(allb)=r(a)lr(p);
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1) BEKTOP, COCTaBNIEHHbI N3 apHOCTEN onepauunii anrebpsbi;

41.Mopenb: a) MHOXECTBO C 3afaHHbIMK Ha HEM oTHoweHusMn{R1, R2,? Rn};
b) 3a0aéT B3anMoCBA3M MeXy dneMeHTamu;

C) (PYHKUMOHaNbHOE 1 B3aMMHO O HO3HA4YHOE COOTBETCTBUE;

d) MHOXecTBO ¢ 3agaHHbIMK Ha HéM onepaumsmu{ll1, [12, [In};

42 3omopcomam anrebpbl: a) cynepnosmums anrebpsl (A, D) B anrebpy (B,D);
6) roMoOMOpPdOU3M, SBNAOWUNIACA B3AMMHO OOHO3HAYHbBIM

COOTBETCTBMEM;

c) cynepnosuums anrebpsi (B,l) B anre 6py (A, [);

d) 3ameHa MHoxecTBa anrebpbl NP UCXOAHbBIX ONepaunsx;

2. KoHTponbHas pabora

Tembl 1,2, 3, 4

1. B kaxaom us cnegyowmx npeanoxeHun nMeeTcs, No KpavHen mepe, oa-

Ha owmbka, CBS3aHHas C HeMpaBWIbHBIM YyNoTpebneHnem a3bika. MNoctapaiitech
HalTL Kak MOXHO 6onblue oWwnboK.

1) Yucno 144 okaHumBaeTcsa undppon 4.

2) PaBeHCTBO, conepxallee HEM3BECTHOE YMcno, 0603HaYeHHOe ByKBOMA,
Ha3blBaeTCH yPaBHEHNEM.

3) KopHeM ypaBHeHUS Ha3blBaeTCS YMCNO, NPy NOACTAaHOBKE KOTOPOro

B ypaBHeHVe Nnony4aeTcs BepHOe paBeHCTBO.

11) YTBepxaeHue
€Cnn X Ny ? Yncna, 10 X+y = Y+X

HapywaeT npaBuno ynotpebneHus nmeH npeametos. MNpaeunbHas gopmyni-
poBka TakoBa:

ecnu ?x? n ?y? ? yncna, 1o ?x+y = y+x?.

12) OTpuuaHme oboaravator L.

13) Ecnu BbickasbiBaHust ?P? 1 ?Q? 06a UCTUHHBI, TO BbickasbiBaHue ?P 0Q?
TOXE UCTUHHO.

14) PaBeHcTBO A = B He MoXeT 6biTb BEpHBLIM, 160 A 1 B ? pasHble Hykabl.
BepHbiMy MOryT BbITb TONBKO TpUBMANbHbIE paBeHCTBA A = A, B=B u 1.0

JTornyeckme coto3sbl

1. MiBaH, Tut n doma nofo3peBaroTCs B N0AXOre KoonepaTtusHOM nanaTku.
Ha pnonpoce oHv panu cnegytowme nokasaHms:

WMBaH. Moaoxer Twr.

Tut. 4 He nogoxuran.

®doma. S He nogxmran.

JononHuTtenbHoe paccnenoBaHne nokasano, YTo POBHO OAUH M3 HUX cKalan
npasay. Kto nogxer nanatky?

2. AHTOH, Bopuc n Bagum nopnospesatoTcs B yroHe asTomobuns. Ha nonpo-
Ce OHM Mokasanu cnegytoulee:

AHTOH. Bopuc nxer.

Bopuc. Bagum nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

JlonycTvm, 4TO BMHOBHbIN NIXET, @ HEBUHOBHbI roBopuT npasay. Kto n3 Tpo-
NX BUHOBEH B yroHe aBTomMobumna?

3. bpayH, [)xoHc 1 CMUT 06BMHSIIOTCS B MOALENKE CBEAEHMWI O MoAnexallmx
HanoroBoMy 06n0XeHuo goxonax. OHM JAOT NOA4 NPUCSATOV Takue NoKasaHus:
BpayH. >XoHC BUHOBEH, 2 CMUT HEBUHOBEH.

IxoHc. Ecnn BpayH BUHOBEH, TO BUHOBEH 1 CMUT.

CMUT. 51 HEBMHOBEH, HO XOTS1 6bl OAMH U3 HUX ABOUX BUHOBEH.

a) CoBMeCTUMbI M MOKa3aHUs BCEX TPOUX 3anoa03pEHHbIX?

6) MokasaHusi 0AHOro N3 OOBMHSIEMBIX CNeayOT U3 NoKasaHWil Apyroro;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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0 YbUX NOKa3aHNSX NaeT peyb?

B) Ecnn BCe Tpy HEBMHOBHbI, TO KTO COBEPLM NXECBUOETENbCTBO?

r) Mpennonarasi, 4To NokasaHusi Bcex 0OBMHSIEMbIX BEPHbI, ykasaTb, KTO BU-
HOBEH, a KTO HEBUHOBEH.

1) Ecnu HeBMHOBHbIN rOBOPUT Npasay, a BUHOBHbIA NXET, TO KTO BUHOBEH,

a KTO HEBUHOBEH?

4. MMyTeweCcTBEHHMK HAXO0OANTCS B O4HOM M3 ropoaos A unun B, HO B kakom
UMeHHO ? eMy Hen3BecTHO. OH 3amaeT cobecenHVKy OMH BOMPOC, HA KOTOPbIN
MOXET MONy4nTb OTBET ?4a? UNK ?HET?, MPUYEM OTBET ero cobeceaHvka MOXeET
ABNATLCSA MPABAOW MW NIOXbIO (YHEM MMEHHO, EMY TOXE HEU3BECTHO). Mpuaymartb
BOMPOC, NO OTBETY HA KOTOPbI MOXHO 6e30WNBOYHO CyaNTb, B KAKOM ropoae
HaxogmTCs MyTewecTBEHHUK.

JecTBne HeCckonbkux cnepyowmx 3agay npoucxoaut Ha OcTpoBse, HaceneH-
HOM N0AbMN POBHO ABYX TUMOB: pbiLapsmMn 1 nxeuamu. Pbilapu Bceraa rosopst
npasay, nxeubl Bcerga nryt. Kaxabii xutens Octposa ? pbiLapb unm nxeL,.

Hu oovH XunTenb He SABNSeTCS phiLapeMm 1 IXELLOM OOHOBPEMEHHO.

5. [Boe xwuTeneii octposa, A n B, pasroapvsanv mexay coboii. Mpoxoaus-
WWiA MUMO He3HakoMel cripocun y A: ?Bbl ? peiuapb nnu nxeu??. ToT oTBETMNA, HO
Tak Hepa3bopUMBO, HTO HE3HAKOMELL HUYEro HE CMOT MOHATbL. Toraa HesHakomel
cnpocun y B: ?4to ckasan A??. ?A ckasan, 4to oH ? nxeu?, ? otsetun B. K10
13 octpoeutaH A n B ? pbiuapb u KTo ? nxeu?

6. B atoii 3apnaye nBa nepcoHaxa, A u B. A rosopuT: ?4 nxew u Tbl ixewu?.

KT0 13 oByx nepcoHaxei A n B ? pbiuapb 1 K10 ? nxew?

7. MNpennonoxum, 4to A rosopuTt B: ?4 nxeu, HO 1 Tbl He pbiuapb?. KTo

13 octpoButaH A 1 B ? pbiuapb u kTo ? nxeu?

8. CHoBa gBa nepcoHaxa, A n B. A rosoput: ?4 ? nxew unm Tol ? nxew?.

KTo ? pbiuapb, KTo ? nxeu?

9. B atoii 3apade ? Tpu nepcoHaxa: A, B n C. A n B BbickasbiBatoT cnegy-

owue yreepXxaeHus: A: Mbl Bce ? nxeupl;

B: poBHO 0anH 13 Hac ? pbluaps.

Kto Takme A,BunC

3agaqn Ha nepecedeHne 1 06 beanHEHNEe MHOXECTB.

& 1.1

MycTb yHMBEpcanbHoe MHOXeCTBO U ? MHOXECTBO BCEX apecoB Beb-CTpaHuL, B VIHTepHeTe, NOCBSWEHHbIX AUCKPETHOW
mMaremaTtuke.

A ? MHOXECTBO BCeX BeO-CTpaHuL, CO34aHHbIX 3a TEKYWWiA rog (T.e. HeJABHO MOSBUBLLNXCS;
B ? MHOXecTBO BCcex BEO-CTPaHULL O AUCKPETHOW MaTeMaTUKe, MPUHAANEXaLWNX HAYYHbIM YHPEXOEHNSM;
C ? MHOXeCTBO BCex BEB-CTpAHUL, O OUCKPETHOW MaTeMaTuke, CoaepXalumx npuMepbl 3aaay.
KakoB coepxartenbHblii CMbICH (XapakTepncTUHeckoe CBOMCTBO) KaX40ro U3 Cneayowmx MHOXeCTB: a) ; 6) A ; B) (A
B\C;r) (AC); n) B\C?

€12

MycTtb U ? yHuBEpcanbHOe MHOXECTBO BCEX KOMMbIOTEPOB B (HUPME.

A ? MHOXECTBO BCEX KOMMbIOTEPOB, NpopaboTaslumx 6onble 2 neT;

B ? MHOXeCTBO BCex KOMMbIOTEPOB, UMetoLWKX npoueccop Pentium-4;

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLLNX MOLEM.

KakoB conepxatenbHblii CMbICI K&XA0ro U3 crneayolmnx MHOXECTB:

a) 6) (A\B)\C B) (C\B)r) AC o) AB?

€13

MycTtb U ? yHuBepcanbHoe MHOXECTBO BCEX (hrpM ropoaa.

A- MHOXeCTBO (pVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXECTBO (h1pM, MPOM3BOASLMX NOCNErapaHTUnHOE 06CNyXMBAHUE;

C ? MHOXECTBO (OUPM, NMEIOLLMX MNOXYI0 PENYTALNIO.

Kakoe conepxatenbHblii CMbIC CneayowWwmx MHOXECTB!

a)6)C\BB)Ar) o) (CB)C

@14

Myctb U ? yHMBEpCanbHoe MHOXECTBO BCEX Nloaen Ha 3emne;

A- MHOXECTBO Ntoaew, xusywmx B Poccun;
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B ? mHOXecTBO nogein, He ctapwe 18 ner;

C ? MHOXeCTBO NoJei, y4awmxcs B By3ax.

KakoB conepxaTtefbHblii CMbICT CNeayoWwmnx MHOXECTB:
a)6)AUsB)r) (Ap)BA?

®15

MycTtb U ? yHMBEpCanbHOEe MHOXECTBO BCEX KHUI B MUpE.
A ? MHOXECTBO KHUT, nMetowwmxcs B bubnuoteke KamA3a;
B ? MHOXECTBO KHWI O KOMMblOTEPAX;

C ? MHOXECTBO KHUI Ha MHOCTPaHHbIX S13blKax;

L - MHOXecCTBO KHUI n3gatenbcTea ?Hayka?;

E - MHOXECTBO KHWI B TBEPOM Nepennerte.

KakoB conepxatenbHblii CMbICI CNeayowWwmx MHOXECTB:
a)6)e)r)o) E O

©1.6

MycTb yHMBepcanbHoe MHOXecTBo U BCex NporpaMMncToB compMbl. A ? MHOXECTBO BCEX MPOrpPaMMMCTOB, 3HAKOLWMNX
Delphi. B ? MHOXeCTBO BCex NporpamMmncToB, 3Harowmx Visual Basic. C ? MHOXeCTBO BCEX MPOrpamMMnCTOB, 3HAIOLWNX
C++. Kakos cogepxartenbHbliAi CMbICN CReayowWmnx MHOXeCTB?

A)
5) [AD0BOOO0C
B) C\(A I B)
N (A 0080 00
) A\AB\C
@17
MycTb yHMBEpCcanbHoe MHOXecTBO U Bcex KHUT B BubnuoTeke. A ? MHOXECTBO BCEX KHUF NO MateMatuke. B ? MHOXecTBO
Bcex kHur 1990 ropa Boinycka. C ? MHOXeCTBO Bcex KHUI Ha aboHeMeHTe. D ? MHOXeCTBO Bcex KHUM o6 bemom Bonee 200
cTpaHuu. KakoB conepxaTenbHbii CMbIC CneayoWwmx MHOXeCTB?
A) (Al O (0)
B) (AB) 0 (cl)
B)(00B)\(C [ID)
N @e\D)iilc
€18
ManeHbkui Manb4uk xoamn no necy. OH cobpan necHole aroabl (MHoXecTBo U). Cpenm Hux 6binm 3eneHble (MHOXECTBO
A), KpacHble (MHOXecTBO B) 1 noeneHHble YepBsaMu (MHOXeCTBO C), Takxe cpenm siroq 6binm 1 KpacHo-3eneHble. Kakos
cofepxaTenbHblii CMbICN KaXA0ro 13 cneayowmx MHOXECTB:
)y u\(cl(AlBY)).
2) (AlB)llc.
3)[.
4) U\(ClA).
€19
MycTb yHMBEepcanbHoe MHOXecTBo U ? MHOXECTBO BCEX KOMMbIOTEPOB B dompme, A ? KoMMbioTepos ¢ npoueccopamu PlI,
B ? komnbtoTepsbl ¢ Bugeokaptammn NVIDIA, C ? komnbtotepbl ¢ CD ? ROMamw.
O6BACHUTL Cnenyiolne BolpaXeHNs:
1)B
2) A\C
3) C\B
4) AU(B C)
5) AUBUC
€ 1.10
Ha ogHoii ynuue nponsolwna asapust astomobunein (MHoxecTso U). CTONKHYNNCb NerkoBble aBTOMOBUNM (MHOXECTBO A),
rpy3oBble aBTOMOOUN (MHOXECTBO B), aBToMOOUNM NpaBoOXpaHUTENbHbLIX OpraHoB (MHOXeCTBO M), asTomobunu ¢
npuuenamm (MHoxecTBo D). KakoB cogepxatenbHbll CMbICN KaX40ro U3 Cneyrowmx MHOXECTB:
1AADMI ).
2)u\(ADH OB Omy).
3)Al(BIMm).
4)u\( M.
5)(A\ )I]D
6) 0 0(AlB)).
opraHoB v 6e3 npuLenos.
& 1.11

Ha onHom 13 ViHTepHeT-caiToB 6bin npoBedeH onpoc: ?Kakyto onepaumoHHyto cuctemy [OC] Bbl ncnonbayete?
Monb3oBaTensm 6bINo NPeanoXeHo BbIbpaTb O4NH UM HECKONbKO BAPUAHTOB OTBETA M3 CNELYOWMX:

a) Windows XP
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6) Windows 98;

B) Linux

Huxe nprBeneHbl pesynbTathl onpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - TonbKO Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

OnpenennTb, CKONbKO %-0B OMPOLLEHHbIX cnonb3aytoT Bce 3 [OC]? Ckonbko onpoLleHHbIX Mcnonb3aytoT nmbo Linux, nnbo
Windows 98; nubo nx BMecte? CKoMbKO OMNpoLeHHbIX ncnonbaytoT nnbo Windows XP, nn6o Windows 98, nubo unx
BMecTe? CKONbKO OMPOLLEHHbIX UCMOb3yT Nnbo Linux, ninbo Windows XP, nnbo ux smecte?

@ 1.12

MapeHb kynun cebe 30 pybalwek. 13 Hux 20 pybawek ¢ AnnHHbIMM pykaBamu, 10 pybawek ¢ AnVHHBIMK pykaBamu 1 6e3
nyrosuL. Ckonbko napeHb Kynun pybaiek 6e3 nyroBuL, ¢ KOPOTKMMU pyKaBamu, CKObKO pyballek ¢ AJIMHHBIMW pyKaBaMmu
1 C Nyroemuamu, CKobKo BCero pybawek 6e3 nyrosuu,.

€ 1.13

B marasuHe nponasanuch kakTychl: 45 waposuiHbix, 50 ¢ uBeTtoukamu, 50 6enoro useta, 20 6enoro ueeta ¢
uBeToukamu, 20 6enoro LBeTa WapoBuaHble, 25 WapoBuaHble ¢ UBeTodkamu, 15 waposunaHbix 6enoro useTta ¢
LBeToYKaMu, 5 3eneHblX BbITSHYTBIX, HAKOFAa He LBeTylwmX. CKONMbKO KaKTyCOB TOMbKO WapoBUIHbIX, TONbKO 6en0ro
LBeTa, TONbKO C LBETOYKAMU, CKOJIbKO BCErO KakTyCOB.

@ 1.14

B xnebonekapHe ncneknm 300 nupoxkos. Cpean HMx Bcero ¢ Msicom 116, ¢ pucom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TONIbKO C MACOM 58, TONbKO C PUCOM 42, TONbKO C KanycTon 1 pncom 20, KONMY4eCTBO MUPOXKKOB C KanyCcTon U C MACOM
paBHO KONMYECTBY MMPOXKOB C PUCOM 1 MSCOM. CKOMbKO NMUPOXKOB CO BCEMW TPEMS HA4YMHKaMm Cpasy, CKONbKO BCEro C
KanycTol, CKoNbko 6&3 Ha4YMHKM.

©1.15

MacTyx nac ko3 u ko3nos. Kosnos Bcero 100, 6e3pornx He YepHbix k035108 30, He YEPHbIX KO3M10B C poramu 45, YepHbIX He
poraTbix k0o3n0B 20, 4epHbIX poratbix KO3 15, He YepHbIX He poratbix KO3 75, Bcero ko3 125, Bcero poratbix KO3 1 KO3/10B
95. CKOMbKO BCEro KO3 1 KO3N0B MaceT NacTyX, CKOMbKO YEPHbIX poraTtbiX KO3/M0B, YePHbIX HE poraTbix KO3, He poraTbix He
YepHbIX KO3.

€ 1.16

B onHoM ropoae KaHagpbl 70% xuteneii 3HatoT ppaHuy3ckuii a3blk n 80% - aHrMMnckmin 83bik. CKONbKO NPOLEHTOB
Xutenei 3HatoT 06a A3bika?

®1.17

Ha ogHoi ynuue nponsolwna asapusi asTomobunein (MHoxecTBo U). CTONKHYNNCh NerkoBble aBToMobunm (MHOXecTBo A),
rpy3oBble aBTOMOBUM (MHOXECTBO B), aBTOMOBGUNN NpaBoOXpaHUTENbHbIX 0praHoB (MHOXecTBo M), aBToMobunu ¢
npuuenamm (MHoxecTso D). o conepxaTtenbHOMy CMbICTy MOCTPOUTb MHOXECTBO:

1)MHOXECTBO He rpy30BbIX aBTOMOOUNEN HE NPaBOOXPAHUTENBHbBIX OPraHOB C MPULENamu.

2)MHOXECTBO NIErKOBbIX aBTOMOBMNE He NPaBOOXPaHUTENbHLIX OPraHOB C NPULENAMU U MHOXECTBO PY30BbIX
aBTOMOGUNEN NPABOOXPAHUTENBHBIX OPTraHoB.

3)MHOXeCcTBO aBTOMOOUNEN NPaBOOXPaHMTENbHBIX OpraHoB 6e3 nNpuLenos.

4)MHOXecTBO aBToMobuneli 6e3 NpuLEenos.

©1.18

B koMnaHuu paboTatoT NporpaMMUCTbl, ymetolwme nporpamMmmpoBatb Ha C++, Delphi n Turbo Assembler. C++ 3HatoT 25
yenosek, Delphi ? 19, Turbo Assembler ? 24. C++ n Turbo Assembler 3HaloT 10 yenosek, C++ n Delphi ? 6, Delphi n
Turbo Assembler ? 3. Bce Tpu si3blka 3HaeT 1 yenoBek. CKONbKO NpPOrpaMMncToB paboTatoT B KOMNaHUn?

€ 1.19

B rpynne 25 ctyneHToB. 10 13 HUX nogpabaTbiBaloT Ha CTpoiike, a 8 ? kypbepamu. 10 cTyneHTOB He nogpabaTbiBatoT
Hurae. CKonbKO CTYOEHTOB 3aHUMAIOTCS U TeM 1 apyrum? Ckonbko noapabatbiBaloT TONbKO HA CTPOKe?

€ 1.20

Ot wkonbl €1 Ha ropoackol onuMnuaze nNo MaremMaTvke yyactsosanu 15 WKONbHWMKOB, N0 om3nke ? 8, N0 MHGopMaTuke
? 12. 4 yyeHuka yyacTBoBanv B ofiMMnNnanax no MaremMatvke n gouauke, 5 ? no matemaTuke n nHgopmatuke, 3 ? no
oU3nkKe N NHGOpPMaTUKE. 2 yYeHNKa y4acTBOBaIM BO BCEX Tpex onumnmanax. Ckonbko y4EHUKOB y4acTBOBanu

a) TONbKO B onUMNunaae no matematmke?

6) TONbKO B onMMnane no guauke?

B) TONbKO B onmMMnuage no nHpopmatmke?

€ 1.21

B kHuxHOM wkadpy 80 kHWr. 39 U3 HKX Mo Matematuke, 51 kHura umeet 06bem bonblue 200 cTpaHuy,. CKOMbKO KHUAT MO
matematuke nmeet obbem bonblie 200 cTpaHuL?

@ 1.22

B knacce 20 y4eHUKOB yBnekatoTcst My3blkoi. 11 13 HUx ntobsT Knaccuky, a 12 ? COBpeMEHHYH0 My3bIKY.

A) CKONbKO Y4EHUKOB NII0BAT TONBKO KNACCHUYECKYIO My3bIKY?
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B) Tonbko coBpeMeHHy0?

€ 1.23

3 Huxeropoackoro 3oonapka 3a Houb cbexanu XnBoTHble. 22 U3 HUX Bbinn ¢ XBOCTOM, 16 - Bbinn 0buXeHbl Ha peTen,
KOTOpble BCE BPEMSI NblTannch B HUX YeM-HNbyab 3anycTuTb, 18 ? npuxeatunm ¢ coboi cBomx coceneli no knetke.
N3BecTHO Takxe, 4To cpean cbexaBlmx 8 - XBoCTaTbIX B3sIBIUME cOceaer, He Bbinn 0bvxXeHbl, a 7 - 0BUXEHHbIX Bbinn ¢
XBOCTOM, HO He B35/ cocenen.

Tonbko 06mxeHHbIX 6bino Ha 1 6onblue, YHEM TONbKO XBOCTaTbIX U HA 1 MeEHbLUE, YEM TONbKO YBeXaBWmnX C COCEnoM, 3aT0
0OVXEHHbIX XXMBOTHbIX C XBOCTOM U C coceoM Ha 3 6osblue, YeM TONbKO XUBOTHBIX C XBOCTOM.

Onpep,enmb: KonmnyectBo cHexaBlUmX TOMbKO C XBOCTOM; TONNbKO O0BUXEHHBIX U TONBKO C cocenowm; 0BUXEHHBIX C
cocenom, Ho 6e3 xBocTa.

I'Ipmmeanme: TeX XNBOTHbIX, KOTOPbIX NPUXBATUIINA, KAK CaMOCTOATENNbHO cbexaBlunx He y4unTbiBaTb.
@ 1.24

[aHbl pe3ynbTaThl onepauuii, NpoBeaeHHbIX Han MHoxecTBamu E,F,H. Onpenenntb 13 kaknx aneMeHTOB COCTOSIT 3T
MHOXECTBa.

ELlprp=

5)
€ 1.25
Onpenenvnb N3 HNXe npuBeneHHbIX cnocoboBs npencrtaBneHnsa MHOXEeCTB Te, KOTOpble ABNAKTCA Hanbonee TOYHbIMU:

a) A1 ={a,b,c,d,e,f,g,a};

6) A2 ={10,15,20};

B) A3 ={y:y B};

r) A4 ={B,C,D,E};

n) A5 =B(U) ={@,{a}.{b},{a,b}}, rne U ={a,b};

e) A6 ={b,c,D};

€ 1.26

MycTb yHMBEepcanbHoe MHoxecTBo U ? Bce npenonasateny kadenpsbl ?MpuknagHon MateMatukm 1 ynpasneHns?.
A - MHOXECTBO BCEX Npenoaasarteneil crapue 25 ner;

B - MHOXeCTBO BCcex npenofaBsartenei, MetLLmx Boicliee 06pa3oBaHue;

C - MHOXEeCTBO BCEX MPOrpamMMnCTOB;

D - MHOXECTBO BCEX NpenoaaBaTenei, 3HaOWMX aHIMTMACKNIA A3biK.

Heobxoonmo conoctaBnTb Cneaytowme MHOXeCTBa U COOTBETCTBYHOLME UM XapakTepUCTMYECKE CBOCTBA!

a) MHOXECTBO BCEX NpenogasaTenen
He cTapue 25 neT n MHOXEeCTBO BCeX
NpOrpaMMMCTOB C BbiCWMM 06pa3oBaHUEM;

6) MHOXeCTBO BCex npenoaasareneii ¢
BbICWUMM 0Opa30BaHNEM 1 B BO3pAcCTe
cTaple25 net, HO He SABNSAKIWNXCS
nporpammmcTamu;

B) MHOXECTBO BCEX NPOrpamMmMmnCToOB ,
HE 3HaOWMX aHIMNINCKOro S3blka;

) MHOXECTBO BCEX MporpammmcToB 6e3
BbiCliero obpasoBaHns 1 He cTaplie 25 ner;

) MHOXECTBO BCex npenogasarenein mnaguwe
25 neT 1 MHOXECTBO BCEX npenoaasartenen,
He paboTaloWwmnx NPorpamMmMncTamm;

€) MHOXECTBO BCEX NMPOrpaMMMCTOB MNagwe

25 ner.

YnpouieHne onepaunin Hag MHOXECTBaMM.

@ 1.27

OcyuwecTB1Tb onepaummn Hah MHOXECTBAMN, ECINN:
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U={a,B,c,d,e,f,g,h},A={a,B,c,d, e}B={e, f} C={g, h}

a) 6) B)

r) (A\B) C n)

€ 1.28

OcyuwecTtBMTb Onepauun Hag MHOXeCTBaMu, eCnu:
U={1,2,3,4,5,a,b,c,d,e}, A={1,a,b}, B={c,d,e}, C= {5,a,b}, D={1,e}

a);6);8);r);

n)

¢ 1.29

YnpocTntb, yumtbiBas, 4to U=A [ B:

a) (AB)\(A [l )

6) (A 0UB)\(A [B)

8) (A\B)I (B\A)

r) (A\B)I0 (A O0B)

€ 1.30

JokaszaTb cnegyolime CBOWCTBa ornepaunii Hall MHOXECTBaMU:
a) ; (MOEeMNOTEHTHOCTb)

6) ; (3akoHbl Ae MopraHa)

B) A\B = (BblpaxeHue ans pasHocTwn),

ecnu U = {h,0,p,M,y,w,Kk,a}

A= {k,0,p,M}, B={M,y,ww,k,a}

@ 1.31

OcyLI.l.eCTBI/ITb onepaunn Han MHoOXecTBaMun, ecCnn:

U= {k,0,M,M,b,l0,T,e,p}

A= {k,0,l0,T,e,p}, B ={k,0,m ,7}, C={o,m,n,e,p}

a) 6) B) ACr) o) A\C

@ 1.32

HaHbl MHOXecTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. 3anucatb MHOXeCTBa, 3a4aHHble CNeOyoWNMN BbIPAKEHNSMN:
a)AlllB

6)

B) (A\B) C

r) (A00B O0cy (A O0B O0c)

) A\B

e) (C\A) B

€ 1.33

OcyuwecTBuTb onepauuun Hag MHoxectBamn A={ a,b,c,f,m }, B={ a,e,k,f,m,n }, C={ b,k,f,c,e }, ecnn U={ a,b,c,e,f,k,m,n }:
1)AlclB.

2)u\AlclBy).

3)A\(clB).

4) 0(0c).

s)ula)lsl).

9 1.34

Halitn Bce anemeHTbl MHOXecTBa F, ecnn A={ a,b,c,k }, B={ b,d,e,h },
C={ e,fhk}, U={ab,cdefhk} F=(UAIDAIBIC)).
9 1.35

YnpocTtutb:

1) [(Alc)DBOc))IBIA)7NAD .

2) [(AlB)D(cOAand 10wy).

@ 1.36

OcyuwecTBMTb onepauumn Han MHoxecTeamu, ecnn A={1,2,3,4}, B={1,4}, C={1,3,5}, U={1,2,3,4,5}:
1) All (B C)

2) All(Blc)

3) AllB

4) All (B\C)

5) A (B C)

@ 1.37

YRApocTuThb cneaytowme BblpaXkeHus:

1) (AB) (AllC)

2)(AB)0(B)

3) (A B)U(A C)
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€ 1.38
MycTb yHMBepcanbHoe MHOXecTBo U cocTtouT 13 uenbix Yncen. M3 kakmx sneMeHToB COCTOUT MHOXECTBO A, ecnu F=AlB,
B cocTtout 13 Bnaa 4ucen 5n, F coctout ns enga yncen 35n.
€1.39
MHoxecTBo A COCTOMT U3 Yyumcen, kpaTtHbix 3. MHoXecTBo B ? 13 yncen, 3akaHumsatowmxcs Ha umdppy 727. MHoxectso C
? 13 ymcen, KpaTHbIX 8.
3 kaknx ymcen cocToaT MHOXECTBA:
a)Alls00c

) (ADOB)\C
8) (A 00B) O0c ?
IOwnarpammbl Siinepa-BeHHa
€ 1.40
Joka3zaTb cregyolme yTBepXaeHns 1 n3obpasmtb ¢ nomowbto B cnenyowme MHOXeCTBA:
1) (C\A)B = ()
2)lB = ()

3) (B\A) C = (B C)\A

4) (C\A) (C\B) =C ()
& 1.41
PewnTb cnenytowme BolpaxeHns n n3obpasuts ux Ha auarpammax diinepa-BenHa. U={ a,b,c,d,e,f }, A={ a,c,d,f }, B={
a,b,e,f }, C={b,c,d,e }.

ywAdc)ls.

)(AI]C)I]B

3)(AllC)\B.

)(A\B)I]C
@ 1.42
Mo n3obpaxeHnsim Ha guarpammax dinepa-BeHHa cocTaBuTb 1 PeWwnTb BEIPAXEHNS, ECMN
U={ ab,c,d,e,f,g,h}, A={ a,c.ef,g,h}, B={b,c,d,ef}, C={adfh}.

©1.43

Jlokasatb cnepytouwme yTBEPXAEHNSA C MOMOLLBIO Anarpamm diinepa-BeHHa.
1)(AlB)I(Alc)lBID)I(clp)=(alc)lBIDpy)l(AlB) [

0(clby).

2)AllBIcID=(AlD)\(B\C)I(C\B)).
3)clpyl(alplcylalslcy)=alslclb)lalplc)d

0(alBslc).

@ 1.44

Mo paHHbIM guarpammam diinepa-BeHHa cOCTaBUTb HECKOMbKO BblPaKeHWH.

€ 1.45
B 6unbspoHOM 3ane BCero HaxoamTcst MHoxecTeo U 6unbspaHbIX wapos. Ha 0jHOM 13 CTONOB HAaXOAUTCS MHOXECTBO A
wapos. V13 Hux MHoxecTBo B ? kpacHble, a MHOXecTBO C ? noTpeckaswmecs. OxapaktepunsyinTe JaHHbIe MHOXEeCTBa
(conepxartenbHbIi CMbICH U anarpamma drinepa-BeHHa MHOXecCTBa):

1)u\(AlB)IC).

2)u\(do).

3)AlclB.

)U\(B[I ).

5)B\(AIC).

0 1.46
A - MHOXeCTBO He4veTHbIX Yncen oo 100. B - MHoXecTBO Yucen, gensuwmxcs Haueno Ha 3 oo 100. Hantn anemeHThl
MHoxecTBa C, npuHaanexallumx nepeceyeHunio AaHHbIX MHOXECTB.
2. OTHowWeHus 1 onepauun
3apaHue OTHOLWEHMI

@21

Myctb M paBHo {2,5,-7,9,12,-15}. CocTaBnTb Matpuubl U CNMCKK nap oTHoweHui R1, R2l0Mm2.

Ecnn R1 ? ?umeTtb cymmy 6onblue necatn?, R2 ? 2uMeTb pasHoCTb Honblue Hynsa?.

@22

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb Matpuubl oTHoweHn R1, R2, RSDM*M, ecnn R1 ? ?6bITb OCTATKOM OT OENeHus Ha
3?7, R2 ? ?B cymme pgaBatb 9?, R3 ? ?nponsseneHue LONXHO bbiTb 6onblie 772.

©23

Myctb M={1,2,3,4,5,6,7,8,9}. CocTaButb Matpuuy oTHoweHus R1, R2 0 MxMecnu
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1. R1 - ?6bITb HAMBONBWMM NPOCTHIM MHOXUTENEM /151 YETHbIX YACEN?(HENb3s LENUTb YUCTO Ha camo cebs 1 eguHULL).
2. R2 - ?6bITb HAMMEHbBLUMM NPOCTHIM MHOXMWTENEM A5 HEYETHBIX YNCEN? (HENb3s AENUTb YNC/O Ha caMo cebs).
®24

CocTaBNTb MaTPHLLY OTHOWEHNI, 3aAaHHbIX Ha cucTeme MHoxecTs [(F), rae F={ 1,2,3,4 }; R ? ?nepecekatbcs ¢ ?7.
@25

Myctb M={1,2,3,4,5,6,7}. CoctaBuTb MaTpuubl oTHoweHn R1, R2, R3 M x M, ecnu

R1 ? ?2uMeTb 0OMH 1 TOT Xe 0CTaTOK OT AeneHns Ha 77;

R2 ??6bITb paBHbLIM?;

R3 ? ?6bITb HE MeHblE?

©26

Myctb M={1,2,3,4,5,6,7}. CoctaButb Matpuuy otHoweHus R, ecnn R={(a,B) (a+1-B) ? yeTHOE}

@27

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb MaTpuuy oTHoweHus R, ecnu:

R={(a,B) : (a+B) ? He4eTHoe}

€28

Myctb M={1,2,3,4,5,6}. CocTaBntb Mmatpuuy oTHoweHnsa R1, R2 0MxMecnn

1. R1 {(a, b): a+b nenutens a*b}.

2. R2 {(a,b): b/a penutenb a+b}.

©29

3 paHHbIX NpUMepPOB BbIOpaTh Te, B KOTOPbLIX BbINOMHAETCSA AHHOE OTHOWEHWE:

R1 ? ?6b1Tb cTpOro 6onblwe?.

R2 ? ?uMeTb YeTHyto CyMmy?.

R3 ? ?uMeTb 06WWIA YETHLIA OennTenb?.

Mpumepsi: (1,3), (2,5), (8,3), (9,5), (7,9), (3,4), (2,4), (5,5), (3,6), (7,3), (8,2), (3,9), (1,7), (2,6), (1,5).

€210

Myctb A ? angpaBmT (MHOXECTBO BCex BykB B pycCKOM ancpasute). 3anaHo MHoxecTso M= {a, 6, B,r,4,e,n,k,n}
?N0AMHOXECTBO MHOXecCTBa A. 3afaTb MaTpuueli cnegyowee OTHOWEHME:!

R= {(x,y) : x- cornacHas, y ? rnacHas}

© 212

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb Matpuuy otHoweHus R, ecnn: R={(a,B):(a+1) ? nenntenb (a+s)}

€ 2.13

Ha prcyHke npencTaBneHo MHOXECTBO aneMeHToB. 3aaatb cnmckom nap otHoweHus R1, R2, R3, R4. Ecnu
R1 ? ?6bITb BHYKOM??.

R2 ? ?6bITb ABOIOPOLHBIMU BpaTbaMn?.

R3 ? ?6bITb Npanenom??.

R4 ? ?umeTb obLwero coiHa?.

€214

Mo naHHbIM oTHoWweHMaM R1, R2, R3, R4 coctaBmTb CTPYKTYpPY MHOXeCTBa anemeHToB. Ecnn R1 ? ?6biTb poaHbIMK
bpatbamMun?, R2 ? ?6biTb Aenom??, R3 ? ?6biTb Asnein??, R4 ? 6biTb Npaneaom??.
R1 ={ (b,c), (&f), (h,k) }.
2={ (a,d), (c,9), (f,h), (fk), (a.f), (a,e) }.
3={ (c,d), (b.e), (b/f), (e,9) }.
4={ (a,9), (c;h), (c.k) }.
0 2.15
MNprBeCcTV NSTb NPUMEPOB Nap OTHOWEHWIA, AN KOTOPBIX BbIMOMHAOTCS BCE TPU OTHOLEHWS, YKa3aHHble HUXe:
R1 ? 2uMeTb 0BWWIA HEYETHLIV OenuTerNb, nexauwuii B uHtepsane (1,10)?.
R2 ? ?uMeTb YeTHyto cyMMy, nexauwyto B nHTepsane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
€216
Bbinucatb Bce aneMeHTbl 4ekapToBOro nponsseneHns MmHoxecTs A n B, ecnn
A={a,B,c,d,e}
B={1,2,3}
©2.17
Hantn nekapTtoBoe nponsseneHe mHoxecTs A n B, ecnn A={ a,b,d },
B={f,d,e}.
©2.18
Hantn Bce anemeHTbl MHOXecTBa F, ecnu A={ a,b,c,k },
B={ b,d,e,h},
C={e,fhk}, U={ab,cdefhk} F=(UA)IAIBIC)).
€219
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Beinncatb Bce aneMeHTbl 4EKAPTOBOro Npon3seneHns MHoXecTso A n B, ecnu:

A={a,B,c}; B={1,2,3,4,5}

€ 2.20

BbinnucaTb Bce aneMeHTbl AekapToBOro nponsseneHns MHoxecTeo AxBxC, ecnu:

A={1,2}, B={a,b,c}, C={k,l,m}.

@221

Bbinncatb Bce aneMeHTbl 4ekapToBOro npounsseneHns mHoxecTs A n B, ecnn A={1,2,3}, B={a,c,e}

9 2.22

Monb3ysicb METOOOM MaTeMaTMYeCKol OedyKUnMM HanncaTb BCE 3NIEMEHTHI EKAPTOBOro Npon3seneHns MHoxects M1 x
M2 x M3 ? x x Mn = i, nopoxgatoueri npoLeaypon.

@9 2.23

Boinucatb Bce aneMeHTbl MHOXecTBa M2, ecnn M={a,B,c}

9224

Haitn npasyto 1 nesyto 06nacTb OTHOWEHMS:

R={(1.2), (2,1), (3,1), (1,3), (3,5)}

© 225

Haitn npasyto 1 nesyto obnactb OTHOWEHMWS

R={(1,1), (2,2), (3,3), (1,2), (2,1)}

@ 2.26

Harit npasyto u nesyto 06nacTb OTHOLWEHNS:

R={(a,b), (c,d), (e.f)}

@ 2.27

Haritn npasyto u nesyto 061acTb OTHOLWEHNS:

R={(1,a), (2,8),(3,c),(4,d), (5,f)}

@ 2.28

Halitn npasyto u nesyto 06nacTb OTHOLWEHNS:

R={(a,1), (2,e), (c,3), (9,9), (7.e), (5.k)}

@ 2.29

SlBnsieTcs N oTHOWEHME

R= {(3,2), (B’S)v (054)’ (d,5)},

onpeneneHHoe Ha 0eKapTOBOM MPOU3BELEHNN MHOXECTB:

A={a,s,c,d}, B={2,3,4,5} coyHkunen?

€ 2.30

SBnsetcs nu otHoweHmne R:

R= {213)! (1 ,a), (S!B)’ (473)! (570)7

onpeneneHHoe Ha AeKapTOBOM MPOU3BEAEHUN MHOXECTB:

A={1,2,3,4,5}, B={a,B,c} coyHKunen?

@ 2.31

SBnsietcs nu otHoweHme R:

R={(1,a), (1,8), (3,d), (5,c), (5,d),

onpeneneHHoe Ha AeKapTOBOM MPOU3BEAEHUN MHOXECTB

A={1,3,5}, B={a,s,c,d} dpyHKUMnEN?

@ 2.32

MycTb oTHOoweHWe R 3apaHo Ha aekapToBoM npousseneHun MHoxecTs P u N, raoe P- MHOXeCTBO BCcex NacnopToB
HEKOTOpol cTpaHbl, a N ? MHOXECTBO BCEX HOMEPOB 3TUX MAacnopTOB, CAyXalux ANs UAeHTMdMKaUnN.

SBnsieTcs Ny oTHoweHue R doyHkumen?

@ 2.33

MycTb MHOXecTBO R 3amaHo Ha nekapToBoM npouseeneHmn mHoxecTs K n P: KxP, roe K ? MHOXeCTBO Knto4YeBbIX CNoB
ons novcka B VIHTepHete, a P ? MHoxecTBo Web-cTpaHuu. MNMapa (x,y) npyHaonexut R, TONbKO ecnu Knio4eBoe CnoBo X
conepXmuTcsa Ha cTpaHuue y. Aensetca nu R doyHkumein?

@9 2.34

B BoLoéMe nBa neckaps, ABa Kapacs U ogHa liyka. 3Hasi, 4To Kapach U lyka ? XulHble pbibbl (LyKa MOXET CbeCTb
Kapacsl), BbIICHWTb 6uHapHoe oTHoweHne ?R ? 6biTb CbeAEHHBIM? (T.€. BblTb NULLE) C MOMOLLbI0 MaTPMLBbI.

@ 2.35

Llns ykasaHHbIX HUXE OTHOWEHWIA MPMBECTU NpuUMepbl Nap, AN KOTOPbIX BbINOAHSATCS OTHOWweHWs. OTHOWEHUS 3a8aHbl
Ha MHOXECTBE 3/IEMEHTOB CTPYKTYPbl FTHOCEONOrM4ecKoro aepesa.

Cnepytowme OTHOWEHNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepbto) ?
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R4 ? ?6biTb 6paToM unm cecTpoin?

R5 ? ?6b1Tb nsnein nnm tetein?

R6 ? ?6bITb ABOOPOAHBIMU CECTpamm nnn bpaTbsmMn?

€ 2.36

Lpy3bs cnaoat 3a kBagpaTHbIMK CTONOM. [1prBECTM NpMMeEpbl Nap, 418 KOTOPbIX Cneaylmne OTHOWEHNS BbINOMHAIOTCS:
R1 ? 6bITb cocenom

R2 ? cupetb HanpoTys

CBolicTBa OTHOLLEHWIA

@ 2.37

KakoBbl CBOCTBA OTHOWEHWI, 3aAaHHbIX: Ha MHOXecTBe ntogen: R = {(a,b): a ? cbiH b}?

€ 2.38

KakoBbl cBOCTBA OTHOWEHWIA, 3a4aHHbIX: HA MHOXecTBe ntogeli: R = {(a,b): a xueeT B ogHOM ropoge ¢ b}?

€ 2.39

KakoBbl CBO/CTBA OTHOWEHWIA, 3a4aHHbIX: HA MHOXECTBE N0AEN:

R ={(a,b): a ? 6pat b}?

€ 2.40

KakoBbl CBOWCTBA OTHOWEHWI, 3a4aHHbIX HA MHOXECTBE TOYEK OKPY>XHOCTU, NleXalumx Ha ayre 9Toi OKpyXHocTu. R-
6bITb COCEHEN TOUKOM.

@ 2.41

MycTb naHo ypaBHeHMe y=x2. KakoBbl CBOWCTBA OTHOWEHNS R ? ?9BnaTbcs peweHmem ypaBHeHus?, 1.e xRy.

@ 2.42

B BoLoEMe NnaBatoT neckapy U kapacu. 3Hasl, 4To kapacu ? XuliHble pbibbl, BEIICHUTL CBOWCTBA BUHAPHOMO OTHOLIEHUS
R ? ?6bITb cbefeHHbIM? (T.€. BbiTb NUWEN).

€ 2.43

KakoBbl CBOMCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE LeACTBUTENbHbIX Yncen. R ? 6biTb HaTypasibHbIM 0rapndoMom,
T.6.a=1Inb (b>1 nblo).

@ 2.44

KakoBbl cBolicTBa OTHOWEHUS R ? 6bITb KyOOM, T.€. b=a3, 3aaHHOro Ha MHOXECTBE HaTypasbHbIX YACEN?

€ 2.45

KakoBbl CBOMCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBEe HaTypanbHblx Yncen N, ecnm R ? ?6biTb cTporo 6onbwe?, 10
ectb R={(a,b): a>b}.

@ 2.46

B BOOpY>XeHHbIX cunax pota cCOCTOMT M3 TPeX B3BOAOB, a B3BOA N3 TPEX OTAENEHWI, B KaXA0M oTaeneHmun no 11 congat
1 KOMaHANP-CEPXaHT, a B3BOAOM NIeTeHaHT, poToli kanutaH. Onpenenutb CBONCTBA BUHAPHOrO OTHOWeEHUS R ? 6bITb
KOMaHAMPOM pPOThl.

© 247

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIe HA MHOXECTBE HaTypanbHbIX Yucen:

a) R1 ? 6bITb CTPOro MeHblue

6) R2 ? nmeTb 0bwwit genntens

B) R3 ? 6bITb He MeHblue

@ 2.48

KakoBbl CBOMCTBA OTHOWEHUS, 3aJaHHOr0 Ha MHOXECTBE HaTypanbHbix Yucen N, ecnv R ? ?6bITb HEe MeHbLe?.

€ 2.49

KakoBbl cBolcTBa OTHOWEHUSI R ? ?6bITb KpaTHBIM?, 3a4aHHOMO HA MHOXECTBE HaTypanbHbIx Ynucen N.

€ 2.50

3anatb CMUCKOM 1 MaTpuLeid, a TakxXe rpagounyecku (oprpadoom) cneaytouee GuHapHoe oTHoweHme R.

Ix. gooH HelimaH (1903-1957) npennoxun 6nok-cxemy 9BM nocnepnosatensHOro NeicTemsi, KOTopas COCTOUT U3
MHOXeCTBa yCTpolcTs M:

M:={a, B, C, d, €},

roe a ? yCTponcTeo BBOLA;

b ? apudomeTuyeckoe ycTpoicTBo (NpoLeccop);

C ? yCTPOWCTBO yNpaBneHns;

d ? 3anomuHarolee yCTpOonCTBO;

€ ? yCTpOICTBO BbIBOAA.

PaccMoTpeTb UHGPOPMALIMOHHBIA 0OMEH Mex .y yCTPOMCTBaMM Mi U mj , KOTOpble HAX0AATCS B OTHOWeHMU R, ecnu 13
yCTPOMCTBA Mi NOCTynaeT MHgopMaums B YyCTPONCTBO Mj.

@ 2.51

3agaHa CTpykTypa cnegyouero suaa:

Bbinucatb napbl, ond KOTOPbIX BbIMOJTHAKTCA OTHOWEHNA:
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A) R1 ? 6b1Tb Aenom

B) R2 ? 6biTb nanei

B) R3 ? 6bITb ABOOPOAHBIM BpaTOM
€ 252

KakoBbl cBolicTBa OTHOWEHUS R ? ?6bITh YaCTbiO LEeNoro?, 3a4aHHOro Ha MHOXECTBE 3NIEMEHTOB CTPYKTYpbl? 3amaTtb
[aHHOe OTHOLWeHne MaTpuLen.
3. Teopuns rpacos

@ 3.1

Lns naHHOro rpagpa HapucoBaTb N30OMOPMOHBIV rpady Takmum obpasoMm, 4Tobbl pebpa Mexay coboii He nepecekanucs,
[lop1coBaTh A0 NOHOro rpada.

@ 3.2

3apatb rpadp A, HaNTW CTENEHN BEPLMH U CYMMY BCEX CTEMEHEN.

€33

3aparthb rpad MaTpuLaMn CMEXHOCTU 1 UHUMOEHTHOCTH, CrMckoM pebep.

@34

Mo>HO N HApMCOBaTb AaHHbIE PUIYPbl, HE OTPbLIBAS PYKM U HE MPOXOLS MO O4HON NMHUN COUTYypPbl ABAXAbI.

€35
3anatb maTpumuaMmn CMeXHOCTU N MHUMOEHTHOCTU, a TakXe CMACKOM CJ'IG,D,erLLWIVI rpad.

@ 3.6
MocTtponTtb rpac No MaTpuLLe CMEXHOCTK, ECNK 3TOT rpacd aBnseTcs oprpadoom.

abcdef
a01000"1
b001100
c000101
d000010
e000001
f010100

€ 3.7
MocTpoinTe ana AaHHoro rpadpa N3oMopgHbIA emy rpad.

€ 3.8
MycTtb oprpady 3apnaet oTHoweHne R. KakoBbl CBOMCTBA 3TOr0 OTHOWEHNSA?

€39
Onsa naHHoro rpadgpa onpefenuTe PacCTosiHME MEXAy BEpWHAMM, Pannychbl U LEHTP.

€ 3.10
Mo maHHOW MaTpuLEe CMEXHOCTU NOCTPOUTL rpad.

12345

100011
200101
301010
410100
511000

€ 3.11
IOns rpacpos G1, G2, G3 nocTpoutb MaTpuiLibl MHLUMOEHTHOCTH.
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€ 3.12

Lnsa rpacos G1, G2, G3 nocTpoutb MaTpuLLbl CMEXHOCTW.
€ 3.13

Onpegnenutb cteneHmn BepwuH rpados G4, G5, G6.

€ 3.14
Ina rpacpos G4, G5, G6 onpenennTtb pacCToOSHUS MEXOY BEPWMHAMM, LEHTPbI rpadooB U X paanychbl.
€ 3.15
DaH rpadg G. [insa ero BepwmH NpmMBeCTy NpUMeEpPbI SinepoBa LmKna, raMuibTOHOBa LUuKna, MaplpyTa.

€ 3.16

Mo ycnoeuio 3a4a4y COCTaBUTb OEPEBO U ONpenennTb, BEPLIMHbI KaKX TUMOB OHO COLEPXMWT.

Ha cknan ABToc60po4HOro 3aBofa NOCTynatoT AeTanu CO BCeX NpunerapLLmx K HeMy 3aBOJ0B. 3aTEM OHU
pacnpenensitoTcs Ha 2 NPou3BoACTBa: MexaHoobpabaTbiBatolwee 1 MexaHocbopouHoe. MexaHoobpabaTbiBatolee
NPOW3BOACTBO OTMNPAaBNsieT Aetanu Ans AanbHelwen 06paboTkm No Lexam: KapTepos, NepenHux oceli, cBopku MOCTOB; a
MexaHocbopoyHoe ? Mo LexaM: KapAaHHbIX BanoB, WecTepeH, apMaTypHbIM

3. Mpe3eHTauums

Tembl 1,2, 3, 4

PaspaboTaTb Npe3eHTaLuo Ha TEMY:

Tema 1. BeeneHuve B Mmatnoruky. [NoHsTue BbickasbiBaHus. Jlornyeckme onepaunn Hag BbickasbliBaHUAMU. POpMynbl
anrebpbl norukun. PaBHocunbHble chopMysbl anrebpbl norvku. OCHOBHbIE PABHOCUNBHOCTU. PaBHOCUIBHOCTY,
Bblpaxarowme 0gHN Normyeckue onepaunm 4epes apyrue

Tema 2. PaBHOCUNBHOCTH, BbipaXarowme OCHOBHbIE 3aKOHbI anrebpbl noruku. Anrebpa byns. @yHkUMKM anrebpbl NOrnKu.
3aKkoH ABOVCTBEHHOCTY

Tema 3. [IN3blOHKTMBHAS HOpManbHas oopMa 1 COBEPLLEHHAA AN3BIOHKTMBHASA HopManbHas doopma (OH® n COHD).
KOHBbIOHKTMBHAs HopManbHasi (oopMa 1 COBEpLUEHHas KOHbIOHKTUBHAsS HopManbHas dpopma (KHD n CKH®). Mpobnema
paspelmmocTu. MNpunoxeHns anrebpbl NOrMKn B TEXHUKE.

Tema 4. MNonatue npegvkaTta. Jlornyeckme onepaunn Hag npeavkatamu. KsaHTopHble onepaumm. MNoHaTne popmynbl
NOrVKN NPeankaTos.

3aver

Bonpochl k 3averty:

1. lMoHsATNE BbICKa3bIBAHNS.

2. Jlornyeckune onepaumm Hag BbickasbiBaHuamu. OTpuuaHne. KoHbioHkums. AnsbioHkumsa. mnnvkaums.
OkBrBaneHums.

3. dopmynbl anrebpbl NOrvKu.
4. PaBHocUnbHblE chopMynbl anrebpbl norvku. OCHOBHbIE PABHOCUIBHOCTH.

5. PaBHOCWNBHOCTH, BbIpaXarowWwme 0aHN NorMyYeckre onepaumnn Yepes opyrue. PaBHOCMNbHOCTM, Bbipaxaiolme
OCHOBHbIE 3aKOHbI anredpbl NOrUKu.

6. Anrebpa byns.

7. ®yHKUMM anrebpbl NOrUKK.

8. MpencTasneHne NPOU3BONbHOM OYHKLMK anrebpbl NOrvku B BULE OOpMynbl anredpbl NOrukm
9. 3akoH LBONCTBEHHOCTMW.

10. Iu3bloHKTMBHASA HOpManbHas hopma 1 CoBepLlIEHHAs A3 bIOHKTNBHASA HopManbHas popma (AHD n COHD).
11. KOHBIOHKTUBHAS HOpManbHas chopma 1 CoBEpLIEHHAS KOHBIOHKTMBHAaA HopMmanbHag dopma (KH® n CKH®).
12. Mpobnema paspewmnmocTy.

13. MpunoxeHuns anrebpbl NOrUKK B TEXHUKE.

14. ToHATME POPMYIbl UCHUCTIEHNS BblICKa3blBAHUIA.

15. OnpepneneHvne nokasyemon popmyIbl.

16. MNoHaTne npepukara.

17. Ilornyeckue onepaunn Han npegukaramu.

18. KBaHTOpHbIE Onepaumm.

19. MNoHaTMe hopMynbl NOrMKN NPeanKaTos.

20. PaBHOCMAbHbIE POPMYIIbI NOTMKN NPEeANKaTOB.

CemecTp 4

Tekywuin KOHTpONb

1. TecTupoBaHue

Tembl 5,6, 7

1. H—yvactb rpacdha G, ecnu: a) MHOXECTBO €ro BepPLIMH NPUHAANEXnUT MHoXecTBy G, a oba
KoHLa péBep nexart B 3TOM MHOXECTBE

6) BeplwuHbI U pébpa M3 H aBnsoTca BepwmHamm 1

pébpamu G COOTBETCTBEHHO
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C) MHOXECTBO €ro BEPIWH NPUHAONEXUT MHOXECTBY

BepwuH rpada G;

d) MHOXeCTBO ero pébep NpPUHaAANEXUT MHOXECTBY

pébep rpadpa G;

2. [NepecTaHOBKM: @) COEAMHEHNS MO M PA3NNYHBIX ANEMEHTOB M3 N, OTANYaoWMecs Nbo
camMuMu anemeHTamu, MMbo NOpPsAKOM 3/IEMEHTOB;

B) COEAVHEHNS MO N Pa3NNYHbIX ANEMEHTOB 13 M, OTAMYAIOWNECS XOTS Obl
OOHWM 3NTIEMEHTOM;

C) OT/INYAOTCSH NKLLb NOPSLKOM 3NIEMEHTOB;

d) He 0TAMYAKOTCA NOPSAAKOM S/IEMEHTOB, HO OTNINYAIOTCS CaMMMU
anemMeHTamu;

47.I'padp: a) COCTONT N3 BEPLIVH;

6) coctonT 13 pébep;

C) YNnopsiooYeHHbIi HAbop 3NEMEHTOB, rae a, a, @ — KOMIMOHEHTbI;
Il) COCTOWT 13 pEBEp 1 BEPLUH;

48.Hynb—rpad: a) n3onmpoBaHHble BEPLMHLI 6e3 pEbep;

b) pébpa 6e3 BeplmH;

c) rpado 6e3 pébep 1 BEPLMH;

d) HE COOEPXUT 3NIEMEHTOB;

49.MonHbI rpad: a) ABe BePLWUHbI MOXHO COEOUHNUTb LIENbIO;

6) kaxaas BeplMHa CoeaMHeHa ApYr C APYroMm;

C) LB€ BEPWWHbI MOXHO COEOUHNTD OYyrow;

d) OBe BEPLWUHBI MOXHO COEAMHUTL LUKIIOM;

50.Mnockuin rpadp: a) pébpa He nepecekatoTcst BOOOLLE;

6) pébpa nepecekatoTcs He 6onee 0AHOMO pasa;

c) pébpa nepecekatoTcs N1Wb B BEPWNHAX;

d) kaxgas BeplmrHa coeauHeHa apyr ¢ Apyrom;

51.0nHopoaHbIN rpady: a) kaxaas BeplumMHa CoeiMHeHa apyr ¢ ApYroMm;
6) pébpa nepecekaloTcs NMWb B BEPLIMHAX;

C) COLEPXUT raMuIbTOHOB LIMKTT;

[l) N3 BCEX BEPLUMH BbIXOAUT OAUHAKOBOE KONMYECTBO pébep
52.[Oyra: a) He NpoxoanT Yepes BepwuHy bonee 0fHOro pasa;

b) He conepXunT 0OHUX 1 TeX Xe pébep;

C) He NpoxoauT Yepes ogHo pedpo bonee ogHOro pasa;

d) umkn, B KOTOPOM BCE BEPLUMHBI Pa3NNYHBbI;

53.Llenb a) MaplwpyT, B KOTOPOM pébpa nepecekatoTcst He Bonee 0HOro pasa;
6) He coOepXUT OOHUX U Tex Xe pébep;

C) He NPOXOAUT Yepes BepLMHy bonee OOHOro pasa;

d) umkn, B KOTOPOM BCE BEPLUMHBI Pa3nyHbl;

54.Lnkn: a) uenb, cogepxawas sce pébpa rpada;

6) He CoLepPXUT OOHUX U TeX Xe pébep;

C) LieMb C HAa4asioM 1 KOHLIOM B OJIHOW BEPLIMHE;

d) He NpoxoauT Yepes BeplunHy 6onee 04HOMO pasa;

55.MpocToi umKn: a) UKKI, B KOTOPOM BCe pEBpa pasnunyHbl;

6) umkn rpagpa, cogepxawuii Bce pébpa rpaga;

C) UMK, cofepXalynii BCe BepLUMHbI rpada;

[) LUMKN, B KOTOPOM BCE BEPLMHbBI Pas3fINyHbI;

56.CBsi3Hasi KOMMOHeHTa rpadoa: a) nobas BepwmnHa, KOTopyH MOXHO COeANHUTL C Ntoboii
Opyron Lenbto;

6) BHYTPW HE€ BepLUMHbI MOXHO COEAMHUTL LEensiMu, a

BEPLWMHBI U3 Pa3HbIX KOMMNOHEHT HENb34;

C) 4acTb rpagoa, He cogepxawas LMKnos;

d) HecBA3HbIN rpach 6€3 LUKNOB;

57.[0epeBo: a) CBSA3HbINA rpady, coaepxXxatuii N1b NPOCTbIe LIMKNbI;
6) 13 BCEeX BEPLMH BbIXOAUT OLMHAKOBOE KONNYECTBO pébep;

C) CBSA3HbIV rpady 6e3 LIMKNOB;

d) kaxnas BepwuHa coeanHeHa Lpyr C APYroMm;

58.JTec: a) HeCBA3HbIA H-rpady, coaepXalnii Nnlb NPOCTble LNKNbI;
6) conepxmT 6onee 0OHOW CBA3HON KOMMOHEHTbI;

C) CBSA3HbIV rpady 6e3 LMKNOoB;

[1) HECBSI3HBI H-rpadd, He coepXallnii LMKIOoB;
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59.Mpoekuns BekTopa Ha ocu: a) BekTop npil,i2?ikV=(ail, ai2, ? aik);
b) COBOKYMHOCTb Map 9N1EMEHTOB, ABNAIOWMNXCSA NPOEKUNAMU Ha

ocu;

C) BCE 3N1EMEHTbI BEKTOPA;

d) COBOKYMHOCTb Onepaumnii U OTHOWEHWIA, ABNSIOWNXCS

NPOEKUNSAMM Ha OCu;

60.KopeHb: a) nepBoHayasbHO BbibpaHHas BEPLINHA;

b) BepwumHa, N3 KOTOPOV MOXHO NPOBECTU CaMylo AJIMHHYIO Lenb;

C) BEpLUMHA C Hanbonbluelh CTENEHbIO;

d) niobas BeplwmMHa, KOTOPYIO MOXHO COeaUHMTbL ¢ Noboi Apyroi uenbio;
61.CTeneHb BEPWIHbI: &) aHanor Tuna BepLUHbI;

6) 4ncno pébep Npu BepLHE;

C) 4MCNO NPOCTLIX LMKMIOB C HA4YaIOM U KOHLIOM B 9TOI BEPLUVHE;

d) Hanbonbluee paccTosiHME OT JaHHOWM BePWUHbLI A0 Noboi opyroi;
62.0prrpadp: a) HeT Hanpas/eHHbIX pPébep;

6) MHOXEeCTBO BEPLWWH 1 pEBep KOHEYHO;

C) MeeT HanpaBneHHble pébpa ¢ Havyanom V| n KoHuom V||;

d) cogepXunT NeTnn nNpu Kax,gon BeplnHeE;

63.H—rpadp: a) u3 Bcex BEPLUMH BbIXOOUT OAMHAKOBOE KONMYECTBO PEBEp;
6) He coLepXUT NeTAN NPU KaXaol BEPLINHE;

C) NMeeT HanpaBneHHble pébpa ¢ Havyanom V| n koHuom V||;

Il) HET HanpasieHHbIX pébep;

64.MynbTurpadp: a) conepXxut KpaTtHble pébpa;

b) rpadh, B KOTOPOM Ans kKaxnoro pebpa 0b6s3atensHO ecTb KpaTHOe pebpo;
C) COLEPXUT U 3ANEPOB, N raMUIbTOHOB LIMKNbI;

d) B HEM CyLWECTBYIOT LUMKNbI C HA4aNoM 1 KOHLIOM B Ni060I BEPLIMHE;
65.MeTnsa: a) uMKN U3 AByX KpaTHbIX PEbep;

6) pebpo ¢ coBnagatoWmMMN KOHLAMK

C) UMKn, nepecekatowmin cam cebs;

d) MapwpyT C Ha4anoM 1 KOHLIOM B OHOWN BEPLIUHE;

66.KoHeuHbI rpady: a) MHOXECTBO KpaTHbIX PEbep KOHEYHO;

6) 13 BCEeX BEPLUMH BbIXOAUT OLMHAKOBOE KONNYECTBO pEbep;

C) MHOXECTBO BEPLWMWH U pEBEP KOHEYHO;

d) pébpa nepecekarTCs NMb B BEPLIMHAX;

67.IMycToi rpadp: a) n3onupoBaHHble BepwunHb 6e3 pébep;

B) NyCTOE MHOXECTBO BEPLUNH;

c) 6e3 neTenb 1 KpaTHbIX pEbep;

) NycToe MHOXECTBO BEPLWWH 1 pébep;

68.ononHeHne yacTn H rpacgpa G: a) Bce pébpa n3 G, He npmHagnexauwme H, n
WHLUUOEHTHbIE UM BEPLWHBI;

b) Bce pébpa u3 G, He NpuHagnexawme H, n Bce BeplyHbl,

He npuHagnexauwme H;

C) COCTOMUT U3 BCEX BEPLNH, HE NpuHannexawmx H, n niobbix

pébep, coeaVHSIIOWMX 3TN BEPLLUMHbI;

d) MHOXecTBO BeplwuH H aBnseTcs MHoXecTBOM BepwirH G, a
mHoxecTBo pébep H [l MHoxecTBoM G, 06a koHua

KOTOpPbIX NIeXar B MHOXECTBE;

69.CB513HbIN rpadd: a) BCe BEPWIMHbBI CBA3aHbI MeXAy coboid;

b) kaxxpnas BeplwmnHa coenmHeHa apyr C OpyroMm;

c) nobble 2 BEPLMHBI MOXHO COEANHUTL LIKIIOM;

d) rpadp, obnapatowmin anepoBon NMHWENR;

70.Uuknnyeckuii MapwipyT: a) LUK, He nepecekatowwmii cam cebs;

6) MapwpyT C HAa4anOM 1 KOHLIOM B O[JHO BEPLIUHE;

C) Lenb C HA4YasioM U KOHLOM B OLLHOV BEPLINHE;

d) umkn, nepecekatowmin cebs He 6onee 0gHOIoO pasa;

71.MyTb: a) coceaHne pébpa B H-rpade MMetoT 0OLLYI0 BEPLUMHY;

6) nocnenoBaTensHOCTL PEHep B oprpadhe 6e3 yuéta nx opueHTaLnmii;
c) cocenHne pébpa B oprpadpe nmetoT 0bLwyto BEpLKNHY, Bce pébpa
NPOXOAST MO NX OPUEHTaLNK;

d) MUHUManbHasa anvHa npocton uenu ot V| oo V||;
72.0pueHTUpoBaHHas Lenb: a) MyTb, B KOTOPOM BepluMHa MHLMAEHTHA He Bonee Yem 2-m
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BEpLUMHAM;
6) ntoboii nyTb 6e3 y4éta opueHTaummn pébep;

c) MapupyT 6e3 NnoBTOpsitOWMXCS PEOEP 1 BEPLIMH;

L) NyTb, B KOTOPOM pébpa BcTpeyarTcs He Bonee 04HOrO

pasa;

73.KoHTyp: @) NyTb C HA4YanoM 1 KOHLIOM B OOHOW BEPLIMHE;

b) MapwpyT, conepxawumii kpaTHble pébpa;

C) MapLpyT C HA4anoM 1 KOHLIOM B OOHOI BEPLUMHE;

d) nyTb, cofepxalunii KpaTHele pébpa;

74.CvnbHo CBS3HbIN rpadd: a) ecnu oprpadd cBsideH 6e3 y4éTa opueHTauuii oyr;
6) 13 noboit BepWUHbLI B NOBYIO CyLLECTBYET OPUEHTUPOBAHHAS LiEMb;

c) 13 noboii BEPWIMHLI B NMOBYIO CyLEeCTBYET NyTh;

d) n3 nobolt BepWwUHbI B Nt0BYIO CyLWLECTBYET KOHTYP;

75.0nvHa a) MuHUManbHas Yucno pébep npocToit Lenm ot V| o V||;

6) npocTas uenb B oprpage ¢ HanbonblwuM Yucnom pébep;

C) MakcuManbHoOe paccTosiHME OT LeHTpa rpada 40 ero BepLmHbI;

I) 4ncno pébep mapupyTa;

76.PacctogHue d(V|, V||): @) MuHuManbHas annHa npocToi uenu ot V| go V||;
b) makcumanbHasa onnHa npocTon uenu ot V| go V||;

C) MMHUManbHas onnHa KoHTypa ot V| go V||;

d) yncno pébep MaplpyTa ¢ Havanom V| 1 KkoHuom V||;

77.leHTp:a) OT HEro MMHUManbHOE U3 PacCTOSAHWIA A0 OPYrMX BEPLWMWH SBASETCSH MAKCUMaSbHbIM;
6) OT Hero MakCcMMarnbHOe N3 PACCTOSHWIA [0 LPYrX BEPLUH SBNSETCS
MWUHUManNbHbIM;

C) BeplMHa ¢ Hanbonbluel CTENeHbIO;

d) OT Hero MakcmmanbHbIi U3 MAPLIPYTOB A0 APYTUX BEPLWUH SBASETCA
MUHUManNbHbIM;

78.Pagnyc rpagpa: a) MakcMmanbHbIi MapLpyT OT LeHTpa rpadha 40 ero BepLWMHbI;
6) MVHMMaNbHOE PACCTOSHME OT LieHTpa rpagpa A0 ero BepluHb;

C) MakcuManbHOe paccTosiHMe OT LeHTpa rpada A0 ero BepLmnHbl;

d) Hambonbluee 13 BCEX PACCTOSHUIA MeX .y BEPLIMHAMU rpada;

79 Matpuua cMexHocTu: a) 3a1aéT rpadp, no ropusoHTany ? pébpa, no BepTrkanu ? BepLnHbI,
€0VHNLEN OTMEYaIOTCS CMEXHbIE Pebpo 1 BepLIMHA;

B) 320a€T OTHOWEHNEe, eanNHNLA CTaBUTCA Ha NepecedeHnn Tex

9NEMEHTOB, MEXY KOTOPbIMM OTHOLWEHWE BbINONHAETCS;

) 3apaét rpady; 2 ctonbua, rae B NepBoM nepedncieHsl pébpa, a Bo

BTOPOM ? COOTBETCTBYIOINE UM BEPLUMHBDI;

n0)3anaét rpady, Ha nepeceyeHnn k-Tol n |-Toin BepwmH B

H-rpagpe CTaBMTCS YACNO COenMHSIoWMX X pébep, a B

oprpadpe ? YnCno BEPLUH C Ha4anom B k-TONM, a KOHLOM B

[-To BepwuHax;

80.Bucsayas BepwmHa: a) eé cteneHb paBHa eqnHULE;

b) ecnn eé cteneHb MakcMManbHo;

C) BeplwmMHa, paccTosiH1e A0 KOTOPOW OT LeHTpa MakCMarnbHOo;

d) cywecTByeT NyTb C HAYaNOM B KOPHE U KOHLOM B AAHHON BEPLWUHE;
81.[BynonbHbIN rpadp: a) nobble [Be BEPLWMHBI MOXHO COEAUHNTD LIEMbIO;

6) BepWUHbI pacnafatoTcs Ha 2 MHOXEeCTBa, HUKakme

BEPLUMHbI OAHOrO MHOXECTBA HE COEAMHEHbI PEBpPaMK;

C) HeCBA3HbIN rpad, cogepXalnin UAKb;

d) pébpa nepecekaroTCs NULLb B BEPLUMHAX;

82.TpvBuanbHbIi rpadd: a) U30NMPoBaHHble BepPLMHBI 6e3 pébep;

6) conepXmT 3MNEPOB 1 raMUIbTOHOB LKLl U LENN;

C) COCTOUT M3 OOHON BEPLMHBI;

d) nonHbI noarpadp rpada;

83.Knuka rpadha: a) cCocTomT N3 OAHON BEPLUMHDI;

6) oons OBYLONLHOrO rpada;

C) CBA3HbIV rpad) C YETHLIMU CTEMNEHSMUN BCEX BEPLUMH.

n) nonHbl noarpad rpada;

84.V| noctmxuma us V||: a) cywecTByeT nyTb ¢ HayanoM V| n koHuom V|| 6e3 yuéta opmeHTaumm
ayr;

6) cywecTByeT NyTb ¢ Ha4anom V| n koHuom V||;
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C) eCcnv OHW coeavHeHbl pebpom ¢ Havanom B V| u koHuom V||;
d) ecnu oHM coenmnHeHbl pebpom ¢ Havanom B V|| 1 KoHLoM V|;

2. MNpeseHTauus
Tembl 5, 6, 7

Tema 5. MHoxecTBa. OCHOBHble TEOPETUKO-MHOXECTBEHHbIE onepaunn. 3obpaxeHne MHOXECTB C MOMOLLbIO Anarpamm
BeHHa-3inepa. OcHoBHble ToXAecTBa anrebpbl MHOXECTB.

Tema 6. OTHowWeHWS. Buabl oTHOWeHWA. BriHapHble oTHOWeHWS. Cnocobbl 3anaHust BUHAPHbIX OTHOWEHWIA. [NpsiMoe
(mekapToBo) NpousseneHne MHOXecTB. BriHapHoe oTHoweHne nekapTosa nponsseneHns. CBOWCTBa OTHOLIEHWIA.
Tewma 7. Teopug rpachos. OCHOBHbIE NOHATUS TEOPUX rpadpoB.

3. KoHTponbHas pabora
Tembl 5, 6, 7
3ajayn Ha nepeceyeHne n 06 benHEHNEe MHOXECTB.

1.1

rlyCTb yHuBepcasibHOe MHOXECTBO U ? MHOXECTBO BCEX agpecos Beé-CTpaHI/ILI, B MHTepHeTe, NMOCBALLEHHbIX ,EI,I/ICKpGTHOI7I
marteMaTtuke.

A ? MHOXECTBO BCceXx BeO-CTpaHuWL, CO34aHHbIX 3a TEKYWWiA rog (T.e. He4ABHO MOSIBUBLLINXCS;

B ? MHOXeCTBO BCex BEG-CTPAHULL O AUCKPETHOW MATEMATUKE, NMPUHALNEXAWMNX HAYYHBIM YHPEXOEHNSAM;

C ? MHOXECTBO BCEX BEO-CTPAHULL O IMCKPETHON MaTeMaTuke, CoaepXallux npuMepbl 3aaay.

KakoB conepxaTenbHblii CMbICT (XapakTepucTMYeckoe CBOMCTBO) Kaxaoro U3 cneayrowmx MHoXecTB: a) ; 6) A ; B) (A
B\C;r) (AC); n) B\C?

@12

MycTtb U ? yHuBEpCanbHOEe MHOXECTBO BCEX KOMMbIOTEPOB B CHUPME.

A ? MHOXECTBO BCEX KOMMbIOTEPOB, NpopaboTasiumx 6onblie 2 NeT;

B ? MHOXECTBO BCeX KOMMbIOTEPOB, UMetoLWMX npoueccop Pentium-4;

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLLNX MOAEM.

KakoB comepxarenbHblii CMbICA KaXA0ro U3 Cneayowmnx MHOXECTB:

a) 6) (A\B)\C B) (C\B)r) AC o) AB?

€13

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX (hrpM ropoaa.

A- MHOXECTBO (pVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXECTBO (hvpM, MPOM3BOASLMX NOCNErapaHTUiiHoe 06CnyXnBaHMe;

C ? MHOXEeCTBO OUPM, NMEIOLLMX MNOXYI0 PenyTauuio.

Kakoe conepxarenbHblii CMbICI CNeayoWwmnx MHOXECTB!

a)6)C\BB)Ar) o) (CB)C

®14

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX NtoAen Ha 3emne;

A- MHOXECTBO Ntoaew, Xxusywmx B Poccun;

B ? MHOXecTBO ntofeit, He ctapwe 18 nert;

C ? MHOXeCTBO NI0AEN, yHalwmxcs B By3ax.

KakoB conepxarenbHblii CMbICI CneayowWwmnx MHOXECTB:

a)6)AUsB)r) (Ap)BA?

®15

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX KHUT B MUpe.

A ? MHOXECTBO KHUT, Metolmxcst B bubnuoteke KamA3a;

B ? MHOXECTBO KHUT O KOMMbIOTEPAX;

C ? MHOXECTBO KHUM Ha UHOCTPaHHbIX S3bIKaXx;

Il - MHOXeCTBO KHUI naparenscTea ?Hayka?;

E - MHOXeCTBO KHWI B TBEPAOM nepennerte.

KakoB conepxarenbHblii CMbICI Cneayowmx MHOXECTB!

a)6).)r)n) E

®1.6

MycTb yHMBEepcanbHoe MHOXeCTBO U BCex NporpamMMncToB opMbl. A ? MHOXECTBO BCEX MPOrPaMMUCTOB, 3HAIOLLMX
Delphi. B ? MHOXeCTBO BCex NporpamMmncToB, 3Harowmx Visual Basic. C ? MHOXECTBO BCEX MPOrpamMMnCTOB, 3HAIOLNX
C++. KakoB cogepxartenbHblil CMbICN CNeayoWnX MHOXECTB?

A)

) DAllB0000C
B) C\A [l B)
N (A 0080 00
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1) A\B\C

@17

|_|yCTb yHuBepcasibHOe MHOXEeCTBO U Bcex kHUT B Bubnmoteke. A ? MHOXECTBO BCeX KHUI No maremaTtuke. B ? MHOXecTBO
Bcex KHur 1990 ropa Bobinycka. C ? MHOXECTBO BCEX KHUI Ha aboHeMeHTe. D ? MHOXeCTBO Bcex KHUr o6bemom Bonee 200
CTpaHul. KakoB co,uepxaTeanbm CMbICN chenyrowmnx MHOXecTB?

A) A0y O (0)

B) (AB) I (cl)

B)( IB)\(C 00D)

N @e\D)lilc

®18

ManeHbkuiA Manb4uk xoamn no necy. OH cobpan necHole aroabl (MHOXecTBO U). Cpenm Hux 6binu 3eneHble (MHOXECTBO

A), KpacHble (MHOXeCTBO B) 1 noefeHHble YepBsaMU (MHOXeCTBO C), TakxXe cpelm aron 6binu 1 KpacHo-3eneHble. Kakos
cofepXaTefbHblA CMbICN KaXA0ro 13 cnegyowmx MHOXeCTB:

1) u\cl(alBy).

2) (AllB)lIC.

3)[.

4) U\(CA).

©1.9

MycTb yHMBEepcanbHoe MHoXecTBo U ? MHOXECTBO BCEX KOMMbIOTEPOB B dompme, A ? KoMnbioTepos ¢ npoueccopamu PlI,
B ? komnbioTepsbl ¢ Bugeokaptamm NVIDIA, C ? komnbtotepbl ¢ CD ? ROMamw.

Ob6BACHUTD CNenyowWNe BbIPAXEHNS:

1)B

2) A\C

3) C\B

4) AU(B C)

5) AUBUC

€ 1.10

Ha onHoi ynuue npousowna aBapusi asToMmobunei (MHoxecTso U). CTONKHYNUCh nerkoBble aBToMobunv (MHOXecTBso A),
rpy30oBble aBTOMOOUNN (MHOXECTBO B), aBTOMOGWIM NPaBOOXPAHUTENBHBIX OPraHoB (MHOXecTBO M), aBTomobunu ¢
npuuenamm (MHoxecTso D). Kakos cogepxatenbHblii CMbICN KaX40ro U3 Cneyrowmx MHOXECTB:

1)AAIMI).

2)u\(AlH DO Omy).

3)Al(BIMm).

4)u\( Im).

5)(A\)0D.

6) I( 0(AlB)).

opraHoB 1 6e3 NpuLENOB.

& 1.11

Ha onHom 13 NHTepHeT-caiToB 6bin npoBeneH onpoc: ?Kakyto onepaunoHHyto cuctemy [OC] Bbl ucnonbayete?
Monb3oBaTtensim 66110 NPeaSIoXeHo BblIbpaTh O4MH MW HECKONbKO BAPMAHTOB OTBETA U3 CNELYIOLNX:

a) Windows XP

6) Windows 98;

B) Linux

Huxe nprBeneHbl pedynbTathl onpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - Tonbko Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

OnpenennTb, CKONbKO %-0B OMPOLLEHHbIX Mcnonb3aytoT Bce 3 [OC]? Ckonbko OnpoLleHHbIX Mcnonb3aytoT nmbo Linux, nubo
Windows 98; nnubo nx BMecte? CKoMbKO OMNpoLeHHbIX ncnonbaytoT nnbo Windows XP, nn6o Windows 98, nubo unx
BMecTe? CKONbKO OMPOLLEHHbIX UCMOMb3yT Nnbo Linux, ninbo Windows XP, nnbo ux smecte?

@112

MapeHb kynun cebe 30 pybalwek. 13 Hux 20 pybawek ¢ AnnHHbIMK pykaBamu, 10 pybawek ¢ AnVHHBIMKU pykaBamu 1 6e3

nyroeuu. CKoMbKO NapeHb Kynun pybawek 6e3 nyroeuL, ¢ KOPOTKUMI pyKaBaMiu, CKONbKO pyballek ¢ ANMHHBIMU pyKaBaMmi
1 C Nyroemuamu, CKobKo Bcero pybawek 6e3 nyrosuu,.

¢ 1.13

B marasvHe nponasanuch kakTychl: 45 waposuiHbix, 50 ¢ uBeToukamu, 50 6enoro useta, 20 6enoro ueeta ¢
uBeToukamu, 20 6enoro LBeTa WapoBuaHble, 25 WapoBuaHble ¢ UBeToukamu, 15 waposunaHbix 6enoro useta ¢
LBeToYKaMu, 5 3eneHbIX BbITSHYTBIX, HAKOFAa He LBeTylwmX. CKONMbKO KaKTyCOB TOMbKO WapOBUIHbIX, TONbKO 6en0ro
LBETa, TONbKO C LIBETOYKAMMW, CKONbKO BCEr0 KakTyCoB.

-~ = — —
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@ 1.14

B xnebonekapHe ncneknm 300 nupoxkos. Cpean HUX Bcero ¢ Msicom 116, ¢ pucom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TONbKO C MSICOM 58, TONbKO C PUCOM 42, TONBbKO C KanycTon 1 pucom 20, KONMYeCTBO MUPOXKOB C KanyCToW U C MSICOM
paBHO KONNYECTBY NMMPOXKOB C PUCOM M MSICOM. CKOMbKO NMMPOXKOB CO BCEMW TPEMSI HA4YMHKaMU cpasy, CKONbKO BCEro C
KanycToi, cKonbko 6e3 HauYMHKM.

& 1.15

MacTyx nac ko3 n ko3nos. Kosnos Bcero 100, 6e3pornx He YepHbix k035108 30, HE HYEPHbIX KO3/1I0B C poramu 45, 4epHbIX He
poraTbix k03n0B 20, 4epHbIX poratbix KO3 15, He YepHbIX He poratbix KO3 75, Bcero ko3 125, Bcero poratbix KO3 1 KO3/10B
95. CKOMbKO BCEro KO3 1 KO3M10B MaceT NacTyX, CKONbKO YEPHbIX poraTbix KO3/M0B, YEPHbIX HE poraTbix KO3, He poraTtbiX He
YepHbIX KO3.

€ 1.16

B onHoM ropoane KaHagapbl 70% xuteneii 3HatoT cppaHuy3ckuii a3blk n 80% - aHrnnickmin 83bik. CKONbKO NPOLEHTOB
XuTenel 3HaloT oba s3bika?

@ 1.17

Ha onHoi ynuue npousowna asapusi asToMmobunei (MHoxecTso U). CTONKHYNUCh nerkoBble aBToMobunm (MHOXecTBso A),
rpy30oBble aBTOMOOUNN (MHOXeCTBO B), aBTOMOGWIM NPaBOOXPAHUTENBHBIX OPraHoB (MHOXecTBO M), aBTomMobmnu ¢
npuuenamm (MHoxecTso D). o conepxatenbHOMy CMbICy MOCTPOUTb MHOXECTBO:

1)MHOXECTBO He rpy30BbIX aBTOMOOUEN HE NPABOOXPAHUTENBHBLIX OPraHoB C NpULIENaMu.

2)MHOXECTBO NTErKOBbIX 2aBTOMOBMNE He NPaBOOXPAHNUTENBHbLIX OPraHoB C MPULENAMM Y MHOXECTBO MPY30BbIX
aBTOMOBUNEN NPaBOOXPAHUTENBHbLIX OPraHoB.

3)MHOXecTBO aBTOMOOUNE NPaBOOXPaHUTENbHBLIX OpraHoB 6e3 NpuLEenos.

4)MHOXecTBO aBToMobuneln 6e3 NpuLenos.

€ 1.18

B komMnaHuu paboTaloT nporpamMMucTbl, ymMetowme nporpammMuposatb Ha C++, Delphi n Turbo Assembler. C++ 3HatoT 25
yenosek, Delphi ? 19, Turbo Assembler ? 24. C++ n Turbo Assembler 3HatoT 10 yenosek, C++ v Delphi ? 6, Delphi un
Turbo Assembler ? 3. Bce Tpu si3bika 3HaeT 1 yenosek. CKonbKO NporpaMMmMcToB paboTaloT B KOMAaHUm?

€ 1.19

B rpynne 25 ctyneHToB. 10 13 H1X nogpabatbiBaroT Ha CTPoiike, a 8 ? kypbepamu. 10 CTyLeHTOB He noapabarbiBaoT
Hurge. CKONbKo CTYAEHTOB 3aHNMAOTCSA U TeM 1 Apyrum? CKonbKo noapabareiBaloT TONbLKO Ha CTPolike?

€ 1.20

OT wkonbl €1 Ha ropoAckon onuMnuage No MateMaTyke y4actsosanm 15 WKONbHMKOB, N0 omsnke ? 8, No nHopmartuke
? 12. 4 y4eHnKa yqacTBOBanM B oiMMnvMagax no maremaTvke n conauke, 5 ? no maremaTmke n uHgopmartmke, 3 ? no
PU3nKe 1 NHPopMaTuKe. 2 yyeHrnka y4acTeoBasnmn Bo BCex Tpex onumnuanax. CKkofbko yH4eHUKOB yyacTsoBanu

a) TONbKO B ONMNnage no Mmarematuke?

6) Tonbko B onMMMMane no omanke?

B) TONbKO B oniMMnuane no nHpopmatmke?

& 1.21

B kHMxXHOM wkadpy 80 kHWr. 39 U3 HKX No Matemartuke, 51 kHura umeet 06bem bonblue 200 cTpaHuy,. CKOMbKO KHUT MO
matematuke nmeet obbem bonblie 200 cTpaHuL?

€ 1.22

B knacce 20 y4eHUKOB yBnekatoTcst My3blkoi. 11 13 Hux ntobsT kKnaccuky, a 12 ? COBPeMEHHYI0 My3bIKY.

A) CKONbKO YHEHVKOB NIOBST TONBKO KNACCUYECKYIO My3bIKy?

B) Tonbko coBpeMeHHy0?

€ 1.23

N3 Huxeropoackoro 3oonapka 3a Ho4Yb chHexanu XMBOTHbIE. 22 U3 HUX Bbln ¢ XBOCTOM, 16 - 6biin 0BMXeHbl Ha aeTei,
KOTOpble BCe BpeMs NblTannch B HUX 4eM-Hnbyab 3anyctutb, 18 ? npuxsatunu ¢ coboi cBoMX cocenein no kneTke.

N3BecTHO Takxe, 4To cpean cbexaBlmx 8 - XBoCTaTbIX B3siBIIME coceaer, He Bbinn 0bvXeHbl, a 7 - 0BUXEHHbIX Obinn ¢
XBOCTOM, HO He B34/ cocenen.

Tonbko 06MXeHHbIX 6bino Ha 1 6OJ'IbLLIe, 4yeM TONbKO XBOCTATbIX M Ha 1 MEeHbLE, YEM TONbKO yﬁe)KaBLIJI/IX C cocenowm, 3ato
0OUXEHHBIX XMBOTHbBIX C XBOCTOM M C COCEIOM Ha 3 60ﬂbLIJe, 4eM TOJIbKO XMBOTHbLIX C XBOCTOM.

Onpe,uenvnb: Konmn4yectBo cHexaBlumx TOMbKO C XBOCTOM; TO/IbKO 06VXEHHbIX 1 TOMBKO C cocenom; 0OUXEHHbIX C
cocenom, Ho 6e3 xBocTa.

an/IMe‘-IaHVIeZ TeX XNBOTHbIX, KOTOPbIX NPUXBATUIINA, KaK CaMOCTOATENNbHO cbexaBlunx He y4unTbiBaTb.

@ 1.24

JaHbl pe3ynbTartbl onepauvl|7|, npoBeneHHbIX Hag MHOXeCTBaMu E,F.H. OI'Ipe,D,eJ'II/ITb N3 KaKUX 3NIEMEHTOB COCTOAT 3TU
MHOXeCTBaA.

2=

€ 1.25
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Onpe,uenmb N3 HMXe npmeeneHHbIX cnocobos npencrtaBneHmnsa MHOXeCTB Te, KOTOpble ABNAKTCA Hambonee TOYHbIMU:

A1 ={a,b,c,d,e,f,g,a};

A2 ={10,15,20};

B) A3 ={y:y B};

r) A4 ={B,C,D,E};

,ﬂ,) A5 =B(U) ={®,{a},{b},{a,b}}, roe U ={a,b};

e) A6 ={b,c,D};

9 1.26

MycTb yHMBepcanbHoe MHoXecTBo U ? Bce npenogasaTtenu kadenpbl ?I1puknagHoin MateMaTuki 1 ynpasneHus?.
A - MHOXECTBO BCex npenogasarenei crapuwe 25 ner;

B - MHOXeCTBO BCcex npenoaasartenen, MMeloLLX Boicliee obpas3oBaHune;

C - MHOXEeCTBO BCEX MPOrpamMM1CTOB;

D - MHOXeCTBO BCex npenogaBaTeneil, 3HaoWmX aHrMMACKWUA A3biK.

Heobxoonmo conoctaBnTb Creaytowme MHOXECTBA U COOTBETCTBYIOWME MM XapakTepUCTMYecKne CBOMCTBa:

-—

a
6

=

a) MHOXECTBO BCeX npenogasaTenen
He cTapue 25 neT n MHOXEeCTBO BCeX
NPOrpPamMMINCTOB C BbICWIMM 06Pa30BaHNEM;

6) MHOXEeCTBO BCex npenofasaTenei ¢
BbICWUMM 0Bpa30BaHNEM 1 B BO3pACTe
cTapwe25 net, HO He ABNSAKWUXCS
nporpamMmucTamu;

B) MHOXECTBO BCEX MPOrpamMM1CTOB ,
He 3HAMLWWX aHIIMNCKOro S3bIKa;

) MHOXECTBO BCEX NporpammucTos 6e3
BbiCWEro 06pa3oBaHus 1 He ctapue 25 ner;

) MHOXECTBO BCeX npenonasaTtenen mnaglwe
25 neT 1 MHOXEeCTBO BCEX npernonasarenen,
He paboTalolyx NPOrPaMMIUCTaMu;

€) MHOXECTBO BCEX NPOrpamMMr1CTOB MNagLe

25 ner.

YnpoleHre onepaunii Haa MHOXECTBAMMU.

@ 1.27

OcyuecTBMTb Onepauun Hag MHOXECTBaMU, ECNU:
U={a,B,c,d,e f,g,h},A={a,B,c,d e}B={e f} C={g, h}
a) 6) B)

r) (A\B) C n)

€ 1.28

OcyuwecTBMTb onepaummn Hah MHOXECTBAMN, ECNN:
U={1,2,3,4,5,a,b,c,d,e}, A={1,a,b}, B={c,d,e}, C= {5,a,b}, D={1,e}

a);6);8);r);

n)

¢ 1.29

YnpocTutb, yuntsieas, uto U=A [l B:
a) (AB)\(A [l )

6) (A 0UB)\(A [B)

B) (A\B)I (B\A)

r) (A\B)00 (A O0B)

¢ 1.30

JokazaTb cnegyolme CBOMCTBa onepaunii Han MHOXECTBaMN:
a) ; (MOEeMNOTEHTHOCTb)

6) ; (3akoHbl Ae MopraHa)

B) A\B = (BblpaxeHue ons pasHocTwn),
ecnu U = {h,0,p,M,y,u,k,a}
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A= {K,0,p,M}, B={m,y,w,k,a}

@ 1.31

OcyLI.l.eCTBIATb onepaunn Hag MHOXecTBaMun, ecnn:
U= {k,0,m,n,b,l0,T,e,p}

A= {k,0,l0,T,e,p}, B ={k,0,m,1}, C={o,m,n,e,p}
a)6)B)ACT) n) AC

®1.32

Hanbl MHOXecTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. 3anmucatb MHOXeCTBa, 3a4aHHbIE CNEOYIOWNMMN BbIPAKEHNSAMN:
a)AlllB

)

B) (A\B) C

r) (A 0B O0cy (a 00 O0c)

n) A\B

e) (C\A) B

©1.33

OcyuwecTBnTb onepauumn Hag MHoxectBamn A={ a,b,c,f,m }, B={ a,e,k,f,m,n }, C={ b,k,f,c,e }, ecnn U={ a,b,c,e,f,k,m,n }:
1)AlclB.

2)u\(All(clBy).

3)A\(cllB).

4) 0(0c).

s)ulai@e).

@ 1.34

Hantn Bce anemeHTbl MHOXecTBa F, ecnn A={ a,b,c,k }, B={ b,d,e,h },
C={ e,fhk}, U={ab,c,defhk} F=(UAIDAIBIC)).
®1.35

YnpocTtutb:

1) [(Alc)DBOc))lBIA)NAD .

2) [(ADB)I(cOApd 10 y).

©1.36

OcyuwecTBnTb onepauumn Han MHoxecTBamn, ecnn A={1,2,3,4}, B={1,4}, C={1,3,5}, U={1,2,3,4,5}:
1) All (B C)

2) AllBlIC)

3) AllB

4) All (B\C)

5) A (B C)

@ 1.37

YRpocTuThb cnemylowme BblpaxXeHus:

1) (AB) (AllC)

2)(AB) 0 (B)

3) (A B)U(A C)

© 1.38

MycTb yHUBEpCanbHOEe MHOXeCTBO U COCTOMT U3 LenblX Yucen. N3 kaknx sneMeHTOB COCTOUT MHOXECTBO A, ecnu F=A|:|B,
B coctout n3 Buaa 4yucen 5n, F coctont ns suaa 4nucen 35n.

©1.39

MHoXxecTBO A cocToMT 13 Yucen, kpaTHbix 3. MHoXxecTBO B ? 13 yncen, 3akaHumBarowmxcs Ha undppy ?2?. Muoxectso C
? 13 ymcen, KpaTHbIX 8.

N3 Kkakux ymcen COCTOAT MHOXECTBA:

a)AllB00c

6) (A IB)\C

g) (A 00B) O0c ?

Ownarpammbl Oiinepa-BeHHa

€ 1.40

Joka3zaTb cregyolme yTBepXaeHns 1 n3obpasmtb ¢ nomowbto B cnenyowme MHOXeCTBA:
1) (C\A)B = ()

2)[IB = ()

3) (B\A) C = (BC)\A

4) (C\A) (C\B)=C ()

& 1.41

PewuTtb cnepytowme BolpaxeHns n n3obpasutb Nx Ha amarpammax diinepa-BeHna. U={ a,b,c,d,e,f }, A={ a,c,d,f}, B={
a,b,e,f}, C={b,c,d,e}.

nuwlics.
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2)(Allc)lB.

3)(AllC)\B.

4)(AB)C.

@ 1.42

Mo n3obpaxeHnsm Ha onarpammax diinepa-BeHHa COCTaBUTb U PEWNTb BbIPAXEHNS, €CNKU
U={ ab,c,d,e,f,g,h}, A={ a,c.ef.g,h}, B={b,c,def}, C={adfh}.

©1.43

JlokasaTb cnepytowme yTBEPXOEHNS C MOMOLLBIO Anarpamm diinepa-BeHHa.
1)(AlB)I(Aalc)lBID)I(clp)=(alc)lBIpy)l(AlB) [

((clDy).

2)AllBIclID=(AlD)\(B\C)I(C\B)).
3)clpyl(alplcylalslcy)=alslclp)lalplc)

0alslc).

@ 1.44

Mo paHHbIM guarpammam diinepa-BeHHa cOCTaBMTb HECKONbKO BblPaXXeHWH.

@ 1.45
B 6unbsipoHOM 3ane BCero HaxoamTcst MHoXecTBo U 6unbsipaHbIX wapos. Ha 0JHOM 13 CTONOB HAaXOAUTCS MHOXECTBO A
wapos. V13 Hux MHoxecTBo B ? kpacHble, a MHOXecTBO C ? noTpeckaswmecs. OxapaktepunsyinTe JaHHbIe MHOXEeCTBa
(couepxaTeanbm CMbICn 1 gnarpamma Siinepa-BeHHa MHOXecCTBa):

1)u\(AlB)IC).

) \ D C).

3)AlclB.

)U\(BI] ).

5)B\(AIC).
0 1.46
A - MHOXeCTBO He4veTHbIx Yncen oo 100. B - MHoXecTBO Yncen, gensuwmxcs Haueno Ha 3 go 100. Hantn anemeHThbl
MHoxecTBa C, npuHaanexallmx nepeceyeHunio AaHHbIX MHOXECTB.
2. OTHowWeHus 1 onepauun
3anaHue OTHOLWEHMI

9 2.1

Myctb M paBHo {2,5,-7,9,12,-15}. CocTtaBnTb Matpuubl U CNMCKK nap oTHoweHui R1, R2l0Mm2.

Ecnn R1 ? ?umeTtb cymmy 6onblue necatn?, R2 ? 2uMeTb pasHoCTb Honblue Hynsa?.

@22

Myctb M={1,2,3,4,5,6,7}. CocTtaButb Matpuubl oTHoweHn R1, R2, RSDM*M, ecnn R1 ? ?6biTb OCTATKOM OT OENeHUs Ha
37, R2 ? ?B cymme pgaBatb 9?, R3 ? ?npovsseneHue LONXHO ObiTb 6onbLie 772.

©23

Myctb M={1,2,3,4,5,6,7,8,9}. CocTaBmTb MaTpuuy oTHoweHms R1, R2 0 MxMecnu

1. R1 - ?6bITb HAMBONBWMM NPOCTHIM MHOXUTENEM L5 YETHbIX Yicen?(Henb3s LENUTb YUCNO Ha camo cebs 1 eguHULL).
2. R2 - ?6bITb HAUMEHbLM NPOCTLIM MHOXMTENEM L/15 HEYETHbIX Ycen? (HeNb3st AeNUTb YACNO Ha caMo cebs).
©24

CocTaBnTb MaTpuLy OTHOWEHWIA, 3a4aHHbIX Ha CUCTEME MHOXECTB D(F), roe F={1,2,3,4}; R ? ?nepecekatbcs c ?7.
@25

Myctb M={1,2,3,4,5,6,7}. CoctaBuTb MaTpuubl oTHoweHuni R1, R2, R3 M x M, ecnu

R1 ? ?uMeTb OOWH K TOT Xe 0CTaTOK OT AeneHns Ha 77;

R2 ??6bITb paBHbLIM?;

R3 ? ?6bITb He MeHblue?

© 26

Myctb M={1,2,3,4,5,6,7}. CocTaBmTb MaTpuuy oTHoweHusa R, ecnn R={(a,B) (a+1-B) ? yeTHOE}

@27

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb MaTpuuy oTHoweHus R, ecnu:

R={(a,B) : (a+B) ? HeyeTHoe}

©238

Myctb M={1,2,3,4,5,6}. CoctaBntb Mmatpuuy oTHoweHns R1, R2 0 MxMecnm

1. R1 {(a, b): a+b nenutensb a*b}.

2. R2 {(a,b): b/a penutenb a+b}.

©29

3 naHHbIX NprMepoB BblibpaTh Te, B KOTOPbLIX BbINOMHAETCS AaHHOE OTHOWEHWE:

R1 ? ?6b1Tb cTpOro 6onblwe?.
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R2 ? ?umeTb 4eTHyto Cymmy?.

R3 ? ?2umeTb 06WNIA YETHbIN AenuTenn?.

Mpumepsi: (1,3), (2,5), (8,3), (9,5), (7,9), (3,4), (2,4), (5,5), (3,6), (7,3), (8,2), (3,9), (1,7), (2,6), (1,5).

€210

Myctb A ? ancpasBut (MHOXECTBO BCEX OYKB B PyCCKOM andpaenTe). 3anaHo MHoxecTBo M= {a, 6, B,r,n,e,u,k,n}
?NoAMHOXECTBO MHOXecTBa A. 3afaTb MaTpuLeld cnepyowee OTHOLWEHME:

R= {(x,y) : x- cornacHas, y ? rnacHas}

©2.12

Myctb M={1,2,3,4,5,6,7}. CocTtaBnTb Mmatpuuy oTHoweHus R, ecnu: R={(a,B):(a+1) ? nenutenb (a+s)}

€213

Ha pucyHke npencrtaBneHoO MHOXECTBO 3/1eMEHTOB. 3afaTb cnmckom nap otHoweHns R1, R2, R3, R4. Ecnu
R1 ? ?6bITb BHYKOM??.

R2 ? ?6bITb ABOIOPOLHBIMU BpaTbamMn?.

R3 ? ?6bITb Npanenom??.

R4 ? ?2umeTb oblero coiHa?.

@214
Mo naHHbIM oTHoWweHMaM R1, R2, R3, R4 coctaBnTb CTPYKTYpPY MHOXECTBa anemMeHToB. Ecnn R1 ? ?6biTb poaHbIMK
6patbamMun?, R2 ? ?6biTb aenom??, R3 ? ?6biTb Asnein??, R4 ? 6biTb Npagenom??.
R1 ={ (b,c), (e)f), (h,k) }.
2={ (a,d), (c,9), (f.,h), (tk), (a,f), (ae) }.
3={ (c,d), (be), (b/f), (e,q) }.
4={ (a,9), (c,h), (c.k) }.
0 2.15
MNpuBecTn NATb NPMMEPOB Nap OTHOWEHWIA, A8 KOTOPbIX BbIMOMHAOTCS BCE TPU OTHOWEHWS, YKa3aHHbIE HUXE:
R1 ? ?2umeTb 0bwWwnii HEYETHbI aennTenb, nexawmii B uHtepeane (1,10)72.
R2 ? ?umeTb YeTHyto cymmy, nexatlyto B nHtepaane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
€ 2.16
BbinmucaTb Bce anemMeHTbl 4EKapTOBOro Npon3BeneHns MHoXecTB A 1 B, ecnu
A={a,B,c,d,e}
B={1,2,3}
€217
Hantn nekapTtoBoe npovsseneHne mHoxecTs A n B, ecnn A={ a,b,d },
B={f.d,e}.
€2.18
Harlitn Bce anemeHTbl MHOXecTBa F, ecnu A={ a,b,c,k },
B={ b,d,e,h},
C={ e,f,hk}, U={ ab,cdefhk} F=(UAIAINBIC)).
€219
BbinmucaTb Bce aneMeHTbl 4EKapTOBOro NPon3BefeHNs MHOXecTBO A n B, ecnu:
A={a,s,c}; B={1,2,3,4,5}
€ 2.20
BbinmucaTb Bce anemeHTbl 4eKapTOBOro nponsseneHns MHoxecTso AxBxC, ecnu:
A={1,2}, B={a,b,c}, C={k,I,m}.
€ 2.21
Beinncatb Bce anemeHTbl AeKapTOBOro nponsseneHns mHoxecTs A n B, ecnn A={1,2,3}, B={a,c,e}
@© 222
Monb3yscb METOLOM MAaTEMATUYECKON AefyKLMN HanMcaTb BCE ANEMEHTbI AEKAPTOBOro Npon3BeneHns MHoxecTs M1 x
M2 x M3 ? x x Mn = i, nopoxgaoLiein npoLeaypoi.
€ 2.23
Bbinucatb BCce aneMeHTbl MHOXecTBa M2, ecnu M={a,B,c}
© 224
Haiitu npasyto 1 nesyto 06nacTb OTHOWEHNSA:
R={(1,2), (2,1), (3,1), (1,3), (3,5)}
€225
Halitn npasyto 1 nesyto 06nacTb OTHOLWEHNS
R={(1,1), (2,2), (3,3), (1,2), (2,1)}
€ 2.26
HaliT npaBsyto u neByto 06nacTb OTHOLEHNS:

R={(avb)! (C,d), (e,f)}
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@227

HaliTn npaBsyto 1 nesyto 06nacTb OTHOLEHNS:

R={(1,a), (2,8),(3,c),(4.d), (5,f)}

€ 2.28

HaliTn npasyto u nesyto 06nacTb OTHOLEHNS:

R={(a,1), (2,e), (c,3), (9,9). (7.e), (5.K)}

@ 2.29

S1BnsieTCs N OTHOWEHNE

R={(a,2), (8,3), (c.4), (d,5)},

onpeneneHHoe Ha LekapTOBOM MPON3BEAEHNN MHOXECTB:
A={a,s,c,d}, B={2,3,4,5} pyHKunen?

€ 2.30

SlBnserca nu otHoweHue R:

R= {2,3), (1 1a)= (3,3), (413)1 (570)5

onpeneneHHoe Ha LeKkapToOBOM NPOuN3BeaeHN MHOXECTB:
A={1,2,3,4,5}, B={a,B,c} coyHKunen?

€ 2.31

SiBnsieTcs Ny oTHoweHue R:

R={(1!a)! (158)! (3,d), (5!0)! (5,d),

onpeneneHHoe Ha AeKapTOBOM NPON3BEAEHM MHOXECTB
A={1,3,5}, B={a,B,c,d} dpyHKUMER?

€ 2.32

MycTb oTHoweHve R 3apaHo Ha aekapToBoM npomaseneHun MHoxecTs P u N, roe P- MHOXeCTBO BCcex NacnopTos
HEeKOTOpOW cTpaHbl, a N ? MHOXEeCTBO BCEX HOMEPOB 3TWX NAaCMOPTOB, CAyXalnX AN naeHTngmKaumm.
SBnseTcs nu oTHoweHue R doyHkumen?

€ 2.33

Myctb MHOXecTBO R 3apaHo Ha pekapToBom npousseneHmn mHoxecTs K n P: KxP, roe K ? MHOXECTBO Knto4YeBbIX CNOB
onsa nomcka B HTepHete, a P ? mHoxecTtBo Web-cTpanuu,. MNapa (x,y) npuHannexut R, TONbkO ecnn Knto4eBoe CNoBo X
COLepXuTCS Ha cTpaHuue y. Sensetcs nu R doyHKumen?

€ 2.34

B Bonoéme nBa neckapsi, ABa Kapacs U oaHa Liyka. 3Hasl, 4To Kapach U lyka ? XulHble pbibbl (LyKa MOXET CbecTb
Kapacsl), BbIICHUTb BUHapHOe oTHolWeHre ?R ? B6biTb CbeAeHHbIM? (T.€. ObIThb MULLER) C NOMOLLbIO MaTPULbI.
€ 235

LN ykazaHHbIX HYXe OTHOLWEHWI NMPUBECTU NMPUMEpPDI Nap, 4151 KOTOPbIX BbIMOHSAOTCS OTHOWeHNS. OTHOWEHNS 3a0aHbl
Ha MHOXECTBE 3/1eMEHTOB CTPYKTYPbl THOCEONOrMYeCcKoro aepesa.

Cnepytowme OTHOWEHNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (OO4Yepbto) ?

R4 ? ?6bITb 6patom nnm cecTpoin?

R5 ? ?6biTb osnen unm Tetein?

R6 ? ?6bITb OBOOPOOHBIMU CECTPaMm nnn bpaTbammu?
€ 2.36

Lpy3bs cmaoaTt 3a keagpaTHbIMK CTONOM. [1prBECTM NPMMEpbl Nap, 418 KOTOPbIX CNeayolmne OTHOLWEHNS BbINOMHAIOTCS:
R1 ? 6bITb coceniom

R2 ? cupetb HanpoTmB

CBolicTBa OTHOLLEHWIA

@ 2.37

KakoBbl cBOICTBA OTHOWEHWI, 3aaHHbIX: HAa MHOXecTBe ntogel: R = {(a,b): a ? cbiH b}?

€ 2.38

KakoBbl cBOICTBA OTHOWEHWIA, 3a4aHHbIX: HA MHOXecTBe ntogel: R = {(a,b): a xuseT B ogHOM ropoge ¢ b}?
€ 2.39

KakoBbl CBOCTBA OTHOLWEHWIA, 3a0aHHbIX: HA MHOXECTBE N0 Oei:

R = {(a,b): a ? 6paTt b}?

€ 240

KakoBbl CBONCTBA OTHOLWEHWUA, 3afaHHbIX HA MHOXECTBE TOYEK OKPYXHOCTU, NexXallunx Ha ayre aTo okpyXHocTtu. R-
ObITb COCEeOHEel TOYKON.

@ 2.41
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MNycTb oaHo ypaBHeHMe y=x2. KakoBbl CBOWCTBA OTHOWEHNS R ? ?9BnaTbcs peweHnem ypasHeHus?, 7.e xRy.
€242

B BoooéMe nnaBatoT neckapu 1 kapacu. 3Hasl, 4To Kapacu ? XulHble Pbibbl, BbIICHWTb CBONCTBA BMHAPHOIO OTHOWEHMS!
R ? ?6biTb CbeAeHHbIM? (T.€. BbITb NULLENA).

€ 2.43

KakoBbl CBOMCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE OENCTBUTENbHBIX Yncen. R ? ObiTb HATypanbHbIM NOrapngomMom,
1.6.a=Inb (b>1nblo).

© 244

KakoBbl cBolicTBa OTHOWEHUSt R ? 6bITb KyboM, T.e. b=a3, 3afaHHOro Ha MHOXEeCTBE HaTypasbHbIX Yucen?

@ 2.45

KakoBbl CBOMCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE HaTypanbHbix uncen N, ecnm R ? ?6biTb cTporo 6onbwe?, 10
ectb R={(a,b): a>b}.

€ 2.46

B BOOpYXeHHbIX cunax pota CoOCTOMT U3 TPeX B3BOAOB, a B3BOA N3 TPEX OTAENEHWIA, B KaXA0M otaeneHmun no 11 conpat
1 KOMaHIMP-CEPXaAHT, a B3BOLOM NeTEHAHT, poToi kanutaH. OnpenennTb cBoincTBa BMHAPHOro OTHoWweHNA R ? BbiTb
KOMaHOMPOM pOThl.

€ 247

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX YUCen:

a) R1 ? 6bITb CTPOro MeHblue

6) R2 ? nmeTb 06wt gennTens

B) R3 ? ObITb HE MeHblue

€ 2.48

KakoBbl CBOMCTBA OTHOWEHUS, 3aaHHOro Ha MHOXeCTBe HaTypabHbix Yucen N, ecnv R ? ?6bITb He MeHbLe?.

€ 2.49

KakoBbl cBolCTBa OTHOWEHUS R ? ?6bITh KpaTHBIM?, 3aaHHOMO HA MHOXECTBE HaTypanbHbIx yucen N.

€ 2.50

3anaTb CMCKOM 1 MaTpuLeid, a TakxXe rpaguyecku (oprpadoom) cneaytouee 6uHapHoe oTHoweHmne R.

Ox. cpoH Heriman (1903-1957) npennoxun 6nok-cxemy OBM nocnenoBaTenbHOro 4eNCTBUS, KOTOPAs COCTOUT 13
MHOXecCTBa ycTpoicTs M:

M:={a, B, C, d, €},

roe a ? yCTpoiicTBO BBOAA;

b ? apudmeTnyeckoe ycTporicTBo (MpoLeccop);

C ? yCTPOWCTBO yNpaBneHns;

d ? 3anomuHaloLee yCTPONCTBO;

€ ? yCTpOMCTBO BbIBOAA.

PaccMoTpeTb MHPOPMALMOHHBIN 0OMEH MEXAY YCTPOMCTBAMM Mi 1 M) , KOTOPbIE HAXOASTCS B OTHOWeEHWUU R, ecnn n3
yCTporcTBa mi nocTynaeT nHdpopmaums B yCTPONCTBO M.

€ 2.51

3apgaHa CTpykTypa cnegytolero Buaa:

Bbinvcatb napbl, Anst KOTOPbLIX BbIMOMHSATCS OTHOWEHNS:

A) R1 ? 6biTb feiom

B) R2 ? 6bITb asnei

B) R3 ? 6bITb ABOIOPOAHLIM BpaTom

@ 2.52

KakoBbl cBOMCTBA OTHOWEHNS R ? ?6biTb 4aCTbiO LIEeNoro?, 3aJaHHoro Ha MHOXECTBE 3/1IEMEeHTOB CTPYKTYpbI? 3aaatb
[aHHOe OTHOLWEeHMWe MaTpuLei.

3. Teopus rpados

@ 3.1

Lns naHHOro rpagpa HaprncoBaTb N3OMOPOOHBIV rpady Takum obpasoMm, 4Tobbl pebpa Mexay coboit He nepecekanucs,
ZlopvcoBaTh A0 NoHOro rpada.

@32

3agatb rpad A, HaTV CTENEHN BEPLWWUH N CYMMY BCEX CTENEHEIA.

€ 3.3

3apatb rpad MaTpuLaMn CMEXHOCTM Y UHUMOEHTHOCTH, CIMCKOM pebep.

@34

MOo>HO N1 HapuCoBaTb AaHHblE OUIypbl, HE OTPbLIBAS PYKM U HE MPOXOAS MO O4HON NMHUN OUTYypbl ABAXAbI.
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€35
3anatb maTpumuaMmmn CMeXHOCTU N MHUMOEHTHOCTU, a TakXe CMCKOM CI'IG,D,WOUJ,I/IVI rpad.

€ 3.6
MocTtponTtb rpad No MaTpuLLe CMEXHOCTKW, €CNK 3TOT rpad aBnseTcsa oprpadoom.

abcdef
a01000"1
b001100
c000101
d000010
e000001
f010100

€ 3.7
MocTpoiTe ons gaHHOro rpaga 3oMopHbIn eMy rpad.

€ 3.8
MycTb oprpacd 3anaeT oTHoweHne R. KakoBbl CBOMCTBA 3TOM0 OTHOLEHUSA?

€39
Ona naHHoro rpadgpa onpenenvTe PacCTosSiHME MEX Ay BEPWMHAMM, PALNyChbl U LEHTP.

€ 3.10
Mo AaHHOW MaTpuLLe CMEXHOCTU NMOCTPOUTb rpad.

12345

100011
200101
301010
410100
511000

€ 3.11
IOns rpacpos G1, G2, G3 nocTpoutb MaTpuiLibl MHLUMAEHTHOCTW.

€ 3.12

Lnsa rpacos G1, G2, G3 nocTpouTb MaTpuLLbl CMEXHOCTW.
€ 3.13

Onpepenutb cTeneHmn seplnH rpados G4, G5, G6.

€ 3.14
Onsa rpagpos G4, G5, G6 onpefennts paccTosiHVS MeXAy BEpWNHAMM, LEHTPbI rpadooB U UX paauychbl.
@ 3.15
Han rpacp G. [nis ero BepluvH NPUBECTM NPUMEPbI 3MNEPOBa LMK/a, raMuibTOHOBA LUKNa, MapLpyTa.

€ 3.16

Mo ycnosuio 3a0a4m COCTaBUTL AEPEBO U ONpPeaennTb, BEPLIMHbLI KAKMX TUMOB OHO COOAEPXMT.

Ha cknan AsToc60poyHOro 3aBoda NocTynatoT AeTann Co BCexX Npuneratowmx K HeMy 3aBoA0B. 3aTEM OHY
pacnpenensitoTcs Ha 2 NPoM3BOACTBA: MexaHooBpabarTbiBatowee U MexaHocbopouHoe. MexaHoobpabaTbiBatollee
MPOU3BOACTBO OTNPABASET AeTanu Ans AanbHenwen o6paboTku No Lexam: KapTepos, NepeaHnx ocen, cGopky MOCTOB; a
MexaHoCO0poYHOe ? Mo LiexaM: KapaaHHbIX BanoB, IWeCTepeH, apMaTypHbIM.
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2. B xaxnom 13 cnenyowmx NnpeasioxXeHnii nMeeTcs, nNo KpanHen Mepe, oa-

Ha owmnbka, CBS3aHHas C HeMpaBWIbHbIM YyNoTpebneHuem a3bika. MNoctapaiitech
HalTL Kak MOXHO 6onblue oWwnboKk.

1) Yucno 144 okaHuvBaeTcs undpon 4.

2) PaBeHCTBO, conepxallee HeM3BecTHoe Yncno, 06o3HaveHHoe 6ykBoW,
Ha3blBAETCH ypaBHEHVEM.

3) KopHeM ypaBHeHUsi HasblBaeTCs YMCno, Npy NOACTaHOBKE KOTOPOro

B ypaBHeHVe nony4yaeTcs BepHOE paBeHCTBO.

11) YTBEpxaeHue
€CnM X Ny ? Yncna, 1o X+y = y+X

HapywaeT npasuno ynotpebneHus nmeH npeametos. MNpasunbHas gopmyni-
poBKa TakoBa:

ecnu ?x? n ?y? ? uncna, 1o ?7x+y = y+x?.

12) OTpuuaHme oboaravator L.

13) Ecnun BbickasbiBaHust ?P? n ?Q? ob6a NCTUHHbI, TO BbicKa3biBaHune ?P 0Q?
TOXE UCTUHHO.

14) PaBeHcTBO A = B He MoxeT bbiTb BEPHBLIM, 160 A 1 B ? pasHbie Hykabl.
BepHbiMy MOTyT BbITb TONBKO TpUBMATBHbIE paBeHCTBA A = A, B=B u 1.0

JTornyeckune coto3sbl

1. MiBaH, Tut n doma Nofo3peBarnTCs B N0AXOre KoonepaTtusHoON nanaTku.

Ha pnonpoce oHv panu cnegyowme nokasaHms:

WeaH. Mooxer Twur.

Tut. 9 He nooxuran.

®doma. 4 He nopxurarn.

JononHnTtenbHoe paccnenoBaHne nokasano, YTo POBHO OAUH M3 HUX cKasan
npasay. Kto nogxer nanatky?

2. AHTOH, Bopuc n Bagum nopnospesatoTcs B yroHe aBTomMobuns. Ha nonpo-

Ce OHM Mnokasanu cnegytoulee:

AHTOH. Bopuc nxer.

Bopuc. Bagnm nxer.

Bapum. AHTOH 1 Bopuc oba nryT.

JlonycTvM, 4TO BMHOBHbIV NIXET, @ HEBUHOBHBI roBopuT npasay. KTo n3 Tpo-
NX BUHOBEH B YrOHe aBToMobuna?

3. bpayH, [>xoHc 1 CMUT 06BMHSIIOTCS B MOAAENKE CBEAEHMWI O Moanexallmx
HanoroBoMy 06n0xeHuo goxonax. OHW JaOT NOA4 NPUCSATOW Takue NokKasaHus:
BpayH. [I>XoHC BUHOBEH, 8 CMWUT HEBUHOBEH.

I>xoHc. Ecnn BpayH BUHOBEH, TO BUHOBEH N CMUT.

CMUT. 51 HEBUHOBEH, HO XOTS1 6bl OAVH N3 HUX ABOUX BUHOBEH.

a) CoBMeCTUMbI M NOKa3aHUs BCEX TPOUX 3anoA03PEHHbIX?

6) MokasaHusi 0AHOro N3 OOBMHSIEMbIX CNeayOT U3 NoKasaHWin Apyroro;

0 YbUX NOKa3aHWSX NaeT peyb?

B) Ecnn BCe Tpy HEBMHOBHbI, TO KTO COBEPLMA NXECBNAETENbCTBO?

r) Mpennonaras, 4To NokasaHUsi Bcex 0OBMHSEMbIX BEPHBI, ykasaTb, KTO BU-
HOBEH, a KTO HEBUHOBEH.

1) Ecnu HeBMHOBHbIN rOBOPUT Npaeay, a BUHOBHbIA NXET, TO KTO BUHOBEH,

a KTO HEBUHOBEH?

4. MNyTeweCcTBEHHNK HAXOAUTCS B OAHOM M3 ropooB A nnn B, HO B Kakom
NUMeHHO ? eMy Hen3BecTHO. OH 3amaeT cobecenHVKy OMH BOMPOC, HA KOTOPbIN
MOXET MONy4nTb OTBET ?4a? Unn ?HET?, MPUYEM OTBET ero cobeceaHvka MOXeET
ABNATLCS MPaBAOW MW NIOXbIO (HEM MMEHHO, EMY TOXE HEU3BECTHO). Mpuaymatb
BOMPOC, MO OTBETY HA KOTOPbIA MOXHO 6€30WNB0YHO CyanTb, B KAKOM FrOpoLe
HaxoAmMTCs MyTeweCcTBEHHUK.

Lenctene HECKONbKNX cnegyoumx 3agady nponcxoanT Ha OCTpOBe, HaceneH-
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HOM OObMU POBHO ABYX TUMOB: pbiLAPsIMK 1 NixXeuamu. Pbilapn Bcerna roBopsit
npaeny, nxeupl Bcerga nryt. Kaxapii xutens OcTpoBa ? pbilapb Unm nxeL.
Hu oiMH XnTenb He ABNSIETCS pbilapem U NXXeLoM 0LHOBPEMEHHO.

5. 1Boe xuTenei ocTpoBa, A n B, pasrosapmsanu mexay coboii. MNpoxoams-
WuiA MUMO He3HakoMel cripocun y A: ?Bbl ? peiuapb nnu nxeu??. ToT oTBETMN, HO
Tak Hepa3bopuMBO, YTO HE3HAKOMEL, HUYETO HE CMOT MOHSATb. Toraa He3HakoMel
cnpocun y B: ?4to ckasan A??. ?A ckazan, 4to oH ? nxeu?, ? otsetun B. K10
13 octpoBuTaH A 1 B ? pbiuapb 1 KTo ? nxewu?

6. B atoi 3apnaye nBa nepcoHaxa, A u B. A rosopuT: ?4 nxeL u Tbl ixew?.

KTo 13 asyx nepcoHaxein A n B ? pbiuapb 1 KTo ? nxeu?

7. MNpennonoxum, 4to A rosopuTt B: ?4 nxeu, HO 1 Tbl He pbiuapb?. KTo

13 octpoButaH A 1 B ? pbiuapb u kTo ? nxeu?

8. CHoBa aBa nepcoHaxa, A u B. A rosoput: ?4 ? nxeu nnn Tbl ? nxew?.

KTo ? pbluapb, k10 ? nxeu?

9. B atoii 3apaye ? Tpu nepcoHaxa: A, B n C. A n B BbickasbiBatoT cnepy-

owue yTeepXaeHus: A: Mol Bce ? nxeupl;

B: poBHO 0OUH 13 HacC ? pbiLapsb.

Kto Takmne A,BunC

Ok3ameH

Bonpochbl k ak3ameny:

1. Onpenenexne MHoxecTBa. Obo3Ha4YeHe MHoxXecTBa.[prmepsl.

2. OnpepneneHne paBeHCTBA MHOXECTB

3. OnpenenexHne cemencTea MHOXECTB.

4. OnpegnenexHvie NOOMHOXECTBA.

5. OCHOBHbIE CBOWCTBA BKJIIOYEHMS.

6. OnpepeneHne MHOXeCTBa-CTEMEHN.

7. OnpepeneHne KOHEYHOro MHOXeCTBa. Ee oTHOWeHWe K ONCKPETHOM MaTteMaTtuke.

8. OnpeneneHne 06beanHeHUs MHOXeCTB. 306paxeHune ¢ noMolLbio amarpamm BeHHa-diinepa. Mpumepsl
9. OnpeneneHne nepeceyeHnst MHOXeCTB. M3obpaxeHune ¢ nomolbio ouarpamm BeHHa-Oiinepa. MNpumepsl
10. OnpeLeneHne pasHOCTV MHOXECTB. V1306paxeHue ¢ noMoLbto avarpamm BeHHa-Siinepa. Mpumepsbl
11. OcHoBHble TOXAeCTBa anrebpbl MHOXECTB.

12. OnpeneneHune pasbreHnst MHoxecTBa. [Mpumepsbl

13. OnpeneneHne aKBUBANEHTHOCTN MHOXECTB.

14. OnpeneneHne CHETHONO MHOXECTBA.

15. OTHOWeHMS. Buapl oTHOWEHWA. BuHapHbie oTHoWweHMs. Cnocobbl 3aaaHns GUHapHbLIX OTHOWEHWIA. MprMepbl.
16. OnpeneneHne NpsAMoro (4ekapToBa) Npon3seneHns MHOXeCTB. [Mpumepsi.

17. OnpeneneHne 6MHAPHOro OTHOWEHNS LeKapToBa NPON3BEAEHMS.

18. OnpepneneHne pechnekCMBHOCTM OTHOWEHNS.

19. OnpeneneHne aHTMPEMNEKCUBHOCTA OTHOLWEHUS.

20. OnpepeneHne CUMMETPUYHOCTN OTHOLEHUS.

21. OnpepeneHne aCUMMETPUYHOCTM OTHOLIEHNS.

22. OnpepeneHvne aHTMCUMMETPUYHOCTM OTHOLWEHNS.

23. OnpepeneHne TPaH3UTUBHOCTM OTHOLIEHNS.

24. OnpepeneHne OTHOLWEHNS 3KBMBAIEHTHOCTM.

25. OnpepeneHne OTHOLWEHNS TONEPaHTHOCTH.

26. OnpeneneHne OTHOWEHNS HECTPOroro nopsaKka.

27. OnpepeneHne OTHOWEHNS CTPOroro nopsaka

28. OnpegeneHue rpada. Pebpo rpadpa. Oyra rpadgpa. Mpumepbi.

29. OnpepeneHne HEOPUEHTUPOBAHHOIO rpada.

30. Onpegnenenne oprpadcpa. CmewaHHbIv rpadp.lpumepsl.

31. Bugsl rpacbos. Onpenenexne netnn. OnpeneneHne ncesporpada..lpumepsi.

32. Bugbl rpagpos. OnpeneneHne CMeXHbIX BEPWWH. . OnpeaeneHne cMexHbix pebep. MHumaeHTHble pebpo(ayra).
MNpumepbl.

33. Onpegpenerve ctenexun BepwiH rpada. OnpeneneHve nonycteneHn 3axoaa v ucxona sepwnHbl oprpadoa. Npumepsl.

34. i3onnposaHHas BeplmHa Hrpadha. KoHuesas BepumHa rpada. Mpumepsi.
35. OnpegnenerHve nonHoro rpadpa. Mpumepsi.

36. OnpepeneHne gononHeHus rpagoa.. Mpumepsi.

37. Onpegnenenve noarpada. Mpumepsi.
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38. OnpegneneHne asynonbHoro rpadpa. Mpumepsi.
39. OnpepeneHne napocoyeTaHns HEOPUEHTUPOBAHHOTO rpadpa. Mprmepsi.

6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CMCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos un bonee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "ynoBneTBoOpMTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) OnbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OpPMUPOBaHNSA KOMNETEeHLUNA 6annos
CemecTp 3

TeKkyL i KOHTPONb

TecTupoBaHue |TecTnpoBaHUe NPOXOAUT B MUCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe Kom4ecTBo 1 20
TECTOBbIX 3aaHuii. Ha BbINONHEeHVe BbloenseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KonnyecTea 3amaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLEHTa NPaBUbHO BbINONHEHHbIX 3aAaHNA.

KoHTponbHas |KoHTponbHas pabota npoBoANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepumana. PaboTa 2 20
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, YMEHMsl U HaBbIKW, HeOOX0AUMbIE ON151 BbINOMHEHWS! 3a0aHWiA.

MpeaeHTauus [Obyyarowmecs BoINONHSIOT NPE3EHTAUMIO C NPUMEHEHNEM HEOOX0ANMbIX
MpPOorpamMMHbIX CPEACTB, pellast B Mpe3eHTaummn NocTaBeHHbe NpenoaasaTenem 3 10
3apa4n. Obyvatowmiics BEICTYNaeT ¢ Npe3eHTaumen Ha 3aHATMM U coaéT eé B
3N1eKTPOHHOM BuAe npenoaasatento. OUueHVBaOTCS BNaaeHe Matepuasnom no
Teme npeseHTaunm, NorMYHOCTb, MHGPOPMaTMBHOCTb, CNOCODOLI NPeaCcTaBNeHUs
MHpopMaLMK, peleHre NocTaBNeHHbIX 3a4ay.

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpPOCk!) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKyLLUin KOHTPOJb

TectupoBaHue |TecTnpoBaHne NPOXoanUT B MMCbMEHHON GOOPME NN C NCNONb30BaHNEM
KOMMboTepHbIX cpencTs. Obyyatowuniics nony4aeTt onpenenéHHoe Konm4ecTso 1 20
TECTOBbIX 3a[aHUIA. Ha BbINONHEHME BblAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTsa 3agaHuii. OueHka BbICTaBNSIETCS B 3aBMCMOCTHN OT
npoLueHTa NpaBuibHO BbINOIHEHHbIX 3aaHUIA.

MpeseHTauus [OByyarowmecs BbINOMHSAIOT NPE3EHTALMIO C MPUMEHEHNEM HEOOXOONMbIX
MPOrpamMMHbIX CPEACTB, pelast B Mpe3eHTaLmMmn NocTaBeHHbIE NpenoaaBaTenem
3apaqn. Obyvatowmiics BEICTYNaeT C NPe3eHTaumMen Ha 3aHATMN U cLaéT eé B
3M1eKTPOHHOM BuAe npenoaasatento. OUueHVNBAOTCS BNaaeHe MaTepuanom no
TEMe npes3eHTaunm, Norm4YHOCTb, UHPOPMATMBHOCTb, CNOCODLI NPenCcTaBNEeHUS
MHpOpMaLMK, PelleHre NOCTaBEHHbIX 3a4au.

KoHTponbHas |KoHTponbHas paboTta NpPoBOANTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
paboTa nonyyatoT 3afaHns ons NPOBEPKM YCBOEHWS MPpoinaeHHOro Matepuana. Pabota
BbINONHSAETCS B NUCbMEHHOM BULe U caaétcsi npenoaasatento. OueHuBaloTcs
BnafeHne Matepuanom no Teme paboTbl, aHANUTUYECKUE CNOCOBHOCTM, BnafeHne
MeToaMu, YMeHWsi 1 HaBblKi, HEOOX0AMMbIE [/1S BbINONHEHUS 3a4aHU.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucumMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- B 9/IEKTPOHHOM BUAE - Yepe3 NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA

norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

ObC 3HaHue - http://znanium.com/
OBC NaHb - ? hitp://e.lanbook.com/
9bC Hay4yHas anekTpoHHas 6ubnuoteka - http://eLIBRARY.RU

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bug pa6ot MeToaounueckue peKoMeHaauum

nekunn B xone nekuuu CTyOEeHT OOJ1XXeH BHUMaTe/lbHO CnywaTtb U KOHCNEKTNpoBaThb NEKUNOHHbIN marepuan.
Jns noaroToBkM K 3aHATUSM pekomMeHayeTcs oépamaTb BHMMaHme Ha I'IpOéﬂeMHble BOMPOCHI,
3aTparveaeMble npenoaasarteneM B Nekunun, U rpynnmposaTb NHGOPMAaLINIO BOKPYT HUX. XenatenbHo
BblOENATb B I/ICI'IOI'Ib3yeMOI7I nmntepartype noCcTtaHOBKM BOMPOCOB, HA KOTOpPbIEe pa3HbIMA aBTOpPaMn MOTyT
ObITb aHbl OTBETHI.

npakTnyeckue | Mpu NpoBeneHNM NPaKTUHECKUX 3AHSATUIA CTYLEHT OOMXKEH NPOBECTY NMOUCK UHCPOPMaLM B
3aHsATUA WHTepHeTe No 3Tol TEME 1 U3y4nTb MaTepwran, C Lenbio 3aKpenneHns 3HaHWM, Nony4YeHHbIX Ha
nekumsix. Takxxe npu NpoOBEAEHNN NPAKTUHECKUX 3AHSATUI CTYLEHT [OMXEH oTpaboTate 3anaHue ¢

Lenbio 3aKPENNEHNS 3HAHWI, NMOMyYEHHbIX HA NEKLIMSIX.

camocTosl- | Bo BpeMsi caMocToSITeNbHbIX 3aHATUI CiefyeT M3y4YnTb PEKOMeHayeMyto nutepaTypy no AaHHOMy
TenbHas Kypcy. INpocMoTpeTb TeopeTnyeckme Bbiknaaky pasHbix aBTOpoB. XenatenbHo OMONHSTE KOHCNEKT
paboTa NeKuMnii No pesynbTaTaM U3ydeHnst iutepatypbl. Takxe HeobxoaMMO pelwaTb 3aaa4u, KoTopble
npeLcTaBNeHbl B pasHoii nuteparype 418 3aKpenneHns nony4eHHbIX 3HaHWIA.

npeseHTaums | MpeseHTauns Ha 3afaHHylo TEMy LOMKHA HArSAHO ONMChIBaTb OCHOBHbBIE MONOXEHWS TeMbl. s
npeseHTaumMm HeobXoaMMO UCMONb30BaTh NMPOrpPaMMHbIE NMPOAYKThI, MO3BOASIOWME NPELCTABUTD
nocTaBneHHyto 3aaaqvy. KonnyecTso cnaifoB 3aBUCUT OT BbIOPAHHOM TeMbI U LONXHO ObiTb He Bonee
20. MNpwv BeMoHCTpauuy NpeseHTaLnmn YYUTbIBAETCS TakXe ee 0CDOPMIIEHME.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTPONIbHAA KOHTpOJ'IbeIe pa6OTbI no NpenMeTy OXBaTbiBAIOT BECb KPYr MHopMaLunu, I/|3y‘-IeHHbII7I Ha nekuynsax n

pa60Ta OTpaﬁoTaHHbIX Ha NPaKTUHYECKUX 3aHATUAX. KOHTpOﬂbeIe p8.60TbI HeobX0AMMO BbINONHUTL B
NMMCbMEHHOM BMOE Ha KaXaoyto 3aiaHHYO TEMY B OTOENbHOM TeTpagun. Ins peweHns 3agad
Heobxoanma TeopeTndeckas 1 npaktnyeckas noarotoeka.

TecTnpoBaHue | TecToBble 3a4aHns Mo NPeAMEeTy OXBaTblBAIOT BECb KPYr MHGDOPMAaLWKW, N3YHEHHBbIV Ha NEKLUSIX U
oTpaboTaHHbIX Ha NMPaKTUYECKMX 3aHATUSIX. B TeCcToBbIX 3a4aHmMsIX B KaXA0M BOMpoce U3
NpencTaB/ieHHbIX BAPMAHTOB OTBETA NPaBU/IbHbI TONbKO oauH. Ecnn Bam kaxeTcs, 4To NpaBusibHbIX
oTBeToB Bonblie, BolbrpaliTe TOT, KOTOPLIA, Ha Baw B3rnsia, Hanbonee NpaBubHbIN.

3auet MoaroToBka K 3a4eTy BKoYaeT B cebs Kak NOBTOPEHME paHee N3y4eHHbIX BONPOCOB Ha Gonee
BbICOKOM YPOBHE, TaK 1 yrnybneHue, 3akpenneHue 1 caMonpoBepKy NProOPeTEHHbIX 1 UMEIOLNXCS
3HaHuit. Mpu noaroToske K 3a4eTy HeoOX0AMMO ONMPATLCS MPEeXAe BCero Ha nekuumn, a Takxe Ha
WCTOYHVKU, U Ha 3a0a4m, KOTOpble pa3bupanicb Ha 3aHATMSX B TedeHne cemecTpa. B kaxaom
6uneTe Ha 3a4eT cogepxarcs 2 Bonpoca.

aK3aMeH MonrotoBka K aK3aMeHy BKNOYAET B cebsi Kak MOBTOPEHWE paHee M3y4eHHbIX BOMPOCOB Ha bonee
BbICOKOM YPOBHE, TaK 1 yrnybneHue, 3aKpenneHrne 1 caMonpoBepKy NpMoBpeTeHHbIX U MMEIOWUXCS
3HaHwui. Mpu NoaroToBke K aK3aMeHy He0BX0LMMO ONMPaTbCs NPEXAe BCEro Ha NEKLUM, a TakXe Ha
MCTOYHVKU 1 334a4u, KOTopble pas3bupanvch Ha 3aHATUSIX B TeHeHWe cemecTpa. B kaxaom bunete Ha
9K3aMeH copepxarcs 2 Bonpoca.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPU HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHne mMatepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBsaTeneM, yKOMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ON1s pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0BpazoBaTenbHOM NPOLECCE NMPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMxcs BOCMNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;

- NPVYIMEHEHNEe NPOrpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns ceMmHapoB, BbICTYMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 09.03.01

"NHdbopMaTrka 1 BbldMCAUTENbHAS TEXHMKA" 1 NPOCUI0 MOATrOTOBKM "ABTOMATU3NPOBAHHbIE CUCTEMBI 06paboTku
WHghopMauun 1 ynpasneHms”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/].5 Matemarnyeckas norvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE

Mpodpmnb NOAroToBKM: ABTOMATM3NPOBaHHbIE CUCTEMbI 06paboTKM MHOPMaLMK 1 yNpaBneHNs
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018
OcHoBHas nuTeparypa:

1. BopoHeHko A.A. lnckpeTHas matematuka. 3agaym u ynpaxHeHus ¢ peweHnaMm [OneKTpoHHbIA pecypc]:
yyebHo-MeToaun4eckoe nocobue / A.A. BopoHeHko, B.C. depoposa. - Mocksa: HLL MIH®OPA-M, 2014. - 104 c. - (Bbicluee
obpasosaHue). - ISBN 978-5-16-006601-1. - Pexxum gocTtyna: http:/znanium.com/catalog/product/424101

2. Anekcees B. b. Jlekunn no oUCKpeTHo MatemaTuke [SnekTpoHHbIi pecypc]: yuebHoe nocobue / B. b. Anekcees. -
Mockea: HUL NHdbpa-M, 2012. - 90 c. - (Bbicwee obpa3zosaHue). - ISBN 978-5-16-005559-6. - Pexxum goctyna:
http://znanium.com/bookread.php?book=278874.

3. VrowuH B. N. Matematumyeckas noruka [QnekTpoHHbIn pecypc] : yuebHoe nocobue / B. U. UrowwuH. - MockBsa :
NH®PA-M, 2012. - 399 c. + CD-ROM. - (Bbicwee obpasoaHue). - B nep. - ISBN 978-5-16-005204-5. - Pexum gocryna:
http://znanium.com/bookread.php?book=242738.

JdononHutenbHaa nuteparypa:
1. Mpyukos A.B., Bonkosa J1.J1. Matematuyeckas norvka u Teopusi anroputmos: YuebHuk / Mpyukos A.B., Bonkosa J1.11. -
M.:KYPC, HUU NHDPA-M, 2018. - 152 c.: - (Bakanaspuar) - Pexum goctyna:
http://znanium.com/catalog/product/956763
2. VrowuH B.N. C6opHUK 3aaa4 No MateMaTnyeckol noruke n Teopun anroputmos: yueb. nocobue/ B.W. UrowwnH. ? M.:
KYPC: UH®PA-M, 2017. ? 392 c. ? (bakanaspwar). - Pexxum goctyna: http://znanium.com/catalog/product/524332
3. Mapkos C.M. Jloruka nns 6akanaspos: YuebHoe nocobue / Mapkos C.M. - M.: LI PUOP, HAL NHDPA-M, 2016. -
159 c.: 60x88 1/16. - (Bbicwee obpasoBaHne: bakanaepmart) (O6noxka) ISBN 978-5-369-01507-0 - Pexum pocTyna:
http://znanium.com/catalog/product/516091
4. Mpaposoii O.U., Ctpenkosa H.B. Jloruka. 3apaun n ynpaxHenns / Mpapgosoii O.U., Ctpenkosa H.B. -
M.:OHUTN-OAHA, 2015. - 119 c.: ISBN 978-5-238-01794-5 - Pexum goctyna:
http://znanium.com/catalog/product/872834
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Mporpamma ancumnnuubl "MatemaTnyeckas norvka"; 09.03.01 "MHpopmaTrka 1 BblaMCAMTENbHASA TEXHUKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/].5 Matemarnyeckas norvka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 09.03.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE

Mpogounb NOAroTOBKM: ABTOMaTM3NPOBAHHbIE cUCTEMbI 06paboTKM MHAPOPMALIMK 1 YNPABAEHNS
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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