Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".
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Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

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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Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

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
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
MnK-12 CNoCcoBHOCTbIO K hopManv3aummn B CBoel NpeaMeTHon obnacTtu ¢ y4eTom

orpan-leHw7| Mcnonb3yembiX METOO0B NCCNnenoBaHNA

MK-16 CcrnocobHOCTbIO oopMann3oBaTh NPeaMeTHyo 0bnacTb MPOrpPaMMHOro NpoeKkTa u
paspaboTatb cneundmkaumm ons KOMAOHEHTOB NPOrpPaMMHOro NPoayKTa

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

- OOPMbI MbIlSIEHUS, OCHOBHbIE CXEMbI JTIOTMYEeCKN NPaBUibHbIX paccyxueHMﬁ, norn4yeckune 3aKOoHbl N npasunna
HpeOGDaSOBaHI/IFI norn4yeckumx Bblp&)KGHI/IVI, NOrnKy nNpenunkartos;

- MareMaTtunyeckme Mo4env NpocTennx CUCTEM M MPOLECCOB B €CTECTBO3HAHUU N TEXHUKE;

- CTaHZ4apThbl, METOAMNYECKME 1 HOPMATVBHbBIE MaTepuarbl, onpeensiowmne NPoeKTUpoBaHme, NPOn3BoACTBO 1
CONpPOBOXAeHNE 06'bEKTOB NPOPECCHOHANBHON AEeSTENBHOCTH;

- MOZenu, METObI M CPEACTBA aHanu3a 1 pa3paboTkm MaTeMaTMiyeCcKoro, MHOPMAaLMOHHOMO U MPOrPaMMHOro
o0becneyeHns BbIYUCIUTENBHBIX 1 aBTOMATU3NPOBAHHBIX CUCTEM.
JonxeH ymeTb:

- UICMONb30BaTb MaTeMaTnyeckme MeToabl 1 OCHOBbI MATEMATUYECKOro MOLAENMPOBAHUS B NPaKTUYECKOWN
0esaTe/IbHOCTU;,

- ncnonb3oeatb OBM ons peweHus 3agady MatemMaTnyeckoro MoaenmpoBaHng;
- NOTUYECKM U anroOpUTMUYECKMN MBICTTUTD;
- caMoCTOosITENIbHO pa3bmpaTbCs B MaTeMaTn4eckom annapaTe, NPUMEHSIEMOM B MTepaType;

- NPUMEHSTb MaTeMaTMYeckunin annapat Norvkx 4N BblpaXXeHUsl KONMYECTBEHHbIX W KA4E€CTBEHHbIX OTHOLIEHWI
00BbEKTOB.

JHonxeH Bnagetb:
- MeToamu onnMcaHusi CxeM ¢ rnomolubto goopmyn bynesoit anrebpsi;

- COBPEMEHHbBIMM NHPOPMALIMOHHBIMU TEXHONIOMMAMU U MHCTPYMEHTAlbHLIMM CPEACTBAMU 151 PELEHNS Pas3fINyHbIX
3a4a4y B CBOE NPodeCcCUOHaNbHOWM OeSTeNIbHOCTU.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

LaHHas oncumunnuHa (Moaynb) BkAtodeHa B pasgen "B1.B.OL.5 OucumnamHel (Mogynm)" OCHOBHOWM NpodieccroHanbHoM
obpaszoBatenbHoii nporpammel 09.03.04 "MporpammHas nHxeHepws (PaspaboTka NporpaMMHO-MHAOPMALIMOHHBIX
cmcTem)" 1 0THoCUTCS K 06513aTeNbHBIM AUCLIMINHAM.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6bem gucumnanHbl (MOAyns) B 3a4eTHbIX eAuMHMLAX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb ANCLMMMHBI COCTaBNsSieT 5 3a4eTHbIX(ble) eanHuML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 72 4aca(oB), B TOM 4ucie nekuun - 36 yaca(oB), NpakTM4eckne 3aHsTus - 36 4aca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 72 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHDBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONNYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

N Pasnenbl puCUMNANHDI / Cemect MX TPy A0EMKOCTb CamocrosiTenbHas
moayns P (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6ortbl

Tema 1. loHATME BbICKa3blBAHNSI.
Noruyeckne onepauun Hag
BbiCKa3biBaHUAMMN. Popmynbl
anrebpbl norukn. PaBHoCKnbHbIE
1. [dbopmynbl anrebpbl NOrKKu. 3 4 4 0 9
OCHOBHbIE PABHOCUIIBHOCTH.
PaBHoCUnbHOCTY, Bbipaxatowume
OLHW Nornyeckme onepauny yepes
apyrve

Tema 3. PaBHocunbHOCTH,
BblpaXarolme OCHOBHbIE 3aKOHbI
3. |anrebpbl norukn. Anrebpa byns. 3 5 4 0 9
dyHkuun anrebpbl NOrvku. 3akoH
IBOVCTBEHHOCTU

Tema 7. N3 bIOHKTMBHASA
HopMasnbHas dpopma 1 CoBeplieHHas
ON3BIOHKTUBHAS HopManbHas gopma
(OAH® n COH®).KoHbloHKTMBHASA

7. |HopmManbHas cpoopma 1 cosepLieHHas 3 5 5 0 9
KOHBIOHKTUBHASA HOpMasbHas popma
(KH® n CKH®). MNpobnema
paspewmnmocTu. MNpunoxeHus
anrebpbl NOrMKn B TEXHUKE.

Tema 9. MNoHsATHE Npeavkara.
Norunyeckre onepauun Hag
9. [npeamkaramm. KsaHTOpHbIE 3 4 5 0 9
onepauwnu. MNoHaTre hopmynbl
NOrMKN NpeankaTos.

Tema 10. MHoxecTBa. OCHOBHblE
TEOPETUKO-MHOXECTBEHHbIE
10.|onepaumn. 306paxeHne MHOXecCTB 4
C MOMOLLbBIO Auarpamm
BeHHa-Oitnepa. OcHOBHble
ToXOecTBa anrebpbl MHOXECTB.

Tema 11. OTHOWeEHMSA. Buabl
OTHOLEHWNA. BMHApHbIE OTHOLWEHMSI.
Cnocobbl 3apaHnst GBUHaPHbIX
11 [oTHOWEHMiA. MpsmMoe (oekapToBso) 4
‘|nponseeneHne MHOXecTB. BuHapHoe
OTHOWEHME feKapToBa
npousseneHms. Ceoncrea
OTHOLEHWA.

12 Tema 12. Teopus rpagoB. OCHOBHbIE 4
‘[noHaTMS Teopun rpadoos.

NToro 36 36 0 72

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)

Tema 1. NMoHsATMe BbiCcKa3biBaHUA. JlorMyeckue onepauum Hap, Bbicka3biBaHUAMU. DopMmy bl anrebpbl NOrMKMu.
PaBHocunbHble chopmynbl anrebpbl NOrMku. OCHOBHbIE PaBHOCU/IbHOCTU. PaBHOCUNIBHOCTH, BbipaXatloLiyue OgHU
nornyeckKue onepauuvv yepes gpyruve

CrpaHunua 4 13 45.




Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

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 3. PaBHOCMNBHOCTYU, BbipaXxaloLuue OCHOBHble 3aKOHbI anrebpbl noruku. Anreébpa 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 7. OlU3bIOHKTUBHAA HOpManbHasi popma U coBepLUeHHasa OU3BIOHKTUBHAsA HopmanbHasa chopma (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.

Tema 9. NMoHsATMe Npeaukara. Jlornyeckme onepauumn 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 10. MHoXecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIe onepauun. N3o6paxeHne MHOXECTB C MOMOLLLbIO
aunarpamMm BeHHa-Ounepa. OCHOBHble 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 11. OTHOLWeEHMS. Bupbl oTHoweHu. BuHapHble oTHoweHNs. Cnoco6bl 3agaHns 6MHaPHbIX OTHOLLEHUNA.
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 12. Teopus rpadooB. OCHOBHbIE MOHATUSA Teopun 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. NoHATMe BbickaabiBaHUs. JlIormyeckne onepaummn Hag
BbicKa3blBaHUAMU. DopMynbl anrebpbl norvku. PaBHocubHbIE
hopmynbl anredpbl norukn. OCHOBHbLIE PABHOCUNBHOCTH.
PaBHoCMNbHOCTK, Bbipaxarowwme ogHu Nornieckne onepawumm
yepes opyrue
3. PaBHOCWMNBHOCTK, BblpaXxatolme OCHOBHbIE 3aKOHbI anrebpsbl
norukn. Anrebpa Byns. ®yHkuum anrebpbl nornku. 3akoH
MK-12 . MK-16 IBOVCTBEHHOCT!

7. N3 bloHKTMBHASA 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.
9. MNoHaTme npegukaTta. Jlornyeckme onepaunn Hag npeankaTamu.
KBaHTOpHbIe onepauun. [NoHaTue gopMynbl TOrMKMN NPeanKaTos.

1 [TectmposaHue

1. NoHaTMe BbickaabiBaHUs. JlIornyeckmne onepauumn Hag
BblCKkasblBaHWsiMW. DopMynbl anrebpbl Nornkn. PaBHocUbHbIE
chopmyrbl anrebpbl norvku. OCHOBHbIE PABHOCUIBHOCTW.
PaBHocunbHOCTK, Bbipaxatowme ogHu normieckmne onepaumm
yepes opyrue
3. PaBHOCWNBHOCTH, Bbipaxarolwme OCHOBHbIE 3aKOHbI anrebpbi
norvku. Anrebpa byns. ®yHkuun anrebpbl Nornkn. 3akoH
5 KoHTponbHas AK-16 . MK-12 IBONCTBEHHOCTH

pabota ’ 7. JIN3bIOHKTMBHAsA HopMasbHas oopma 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.
9. NoHaTre npeaukarta. Jlornyeckme onepauny Han npeamnkaTamu.
KBaHTOpHbIe onepauun. NoHaTue dopMynbl TOMMKMU NPeanKaTos.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 6 13 45. EEl YHH
oML

ARl | AL O



Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

3 [peseHTauus MK-16, NK-12

1. NoHaTMe BbickaabiBaHus. JlIormyeckne onepauumn Hag
BblCKa3blBaHWsiMW. DopMynbl anrebpbl Nornku. PaBHOCUbHbIE
chopmyrbl anrebpbl norvkn. OCHOBHbIE PABHOCUIBHOCTW.
PaBHocuvnbHOCTK, Bbipaxatolme ogHu Norm4eckne onepaumm
yepes opyrue

3. PaBHOCWNBHOCTY, Bbipaxatolme OCHOBHbIE 3aKOHbI anrebpbi
norvku. Anrebpa byns. ®yHkumn anrebpbl Nornkn. 3akoH
[BOWCTBEHHOCTM

7. N3 bIOHKTMBHAs HopMabHas oopma 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.

9. NoHaTre npegukaTta. Jlornyeckme onepaunn Hag npeankaTamu.
KBaHTOpHbIe onepauun. [NoHaTue dopMynbl TOTMKN NPeanKaTos.

3auer NnK-12, rNK-16

CemecTp 4

TeKyLLMI KOHTPO/Ib

1 |TectupoBaHue MK-16, NK-12

10. MHoxecTBa. OCHOBHbIE TEOPETNKO-MHOXECTBEHHbIE
onepauun. N3obpaxeHne MHOXECTB C NMOMOLLLIO Auarpamm
BeHHa-Oiinepa. OCHOBHble TOXAECTBA anrebpbl MHOXECTB.

11. OTHOwWeHus. Buapbl oTHOWeEHWA. BrHapHbie OTHOWEeHWS.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsMoe (aexapToBo)
npousseneHne MHOXecTB. BriHapHoe oTHOWeHMe foekapToBsa
nponsseneHns. CBONCTBA OTHOWEHWIA.

12. Teopus rpadpos. OCHOBHbIE NOHATUS TEOPUN rpaddoB.

KoHTponbHas
2 pa6ota nKk-16, rnK-12

10. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE
onepauuun. N3o06paxeHne MHOXECTB C MOMOLLbIO AMarpamm
BeHHa-3inepa. OcHOBHblE TOoXAecTBa anrebpbl MHOXECTB.

11. OTHOwWeHUS. Buapbl OTHOWEHWI. BrHapHbIE OTHOWEHNS.
Cnocobbl 3aaaHust BUHapHbIX OTHOLWEHWIA. [psiMoe (LeKapToBo)
npovssegeHne MHOXeCTB. BHapHoe oTHOWeHWe JekapToBa
nponseeneHns. CBONCTBA OTHOWEHNIA.

12. Teopus rpacpoB. OCHOBHbIE NOHATMSA TEOPUN rpadioB.

3 [NpeseHTauus MK-16, NK-12

10. MHoxecTBa. OCHOBHbIE TEOPETNKO-MHOXECTBEHHbIE
onepauun. N3obpaxeHne MHOXECTB C NMOMOLLLIO Auarpamm
BeHHa-Oiinepa. OCHOBHble TOXAECTBA anrebpbl MHOXECTB.

11. OTHOwWeHus. Buapbl oTHOWeEHWA. BrHapHbie OTHOWEeHWS.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsiMoe (aexapToBo)
npoussegeHne MHOXecTB. BuiHapHoe oTHOWeHMe oekapTosa
nponsseneHns. CBONCTBA OTHOWEHWIA.

12. Teopus rpadpos. OCHOBHblE NOHATUS TEOPUN rpaddoB.

Sk3aMeH MK-12, NK-16

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

onucaHue wkKan oueHnsaHus

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns
OTANYHO XopoLuo Y nosn. Heyn.
Cemectp 3
TeKywWu it KOHTPONb
TecTtupoBaHue |86% npaBunbHbIX Ot171% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpPaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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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

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbIMNOMHUA

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi

B 3HAHNSX OCHOBHOIO
y4eBbHO-MporpaMMHOro
matepuana, LonyCcTun

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

nutepartypy,
PEKOMEH0BaHHYO

nporpammorn

cnpasuncs ¢
BbIMOMHEHNEM 3adaHUNA,
npenycMOTPEHHbIX

nporpamMmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne

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.

npuobpeTtaemoii paboTbl 1 3afaHuii, Ho obnapaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYeCcKme NeaTenbHOCTU. 3HaHMAMK Ons nx

crnocobHocTn B
NOHUMAHWK, N3NOXEHNUM
1 MCMNONb30BaHUN
y4ebHO-NporpaMmMHoro
martepuana.

ycTpaHeHus nofn
PYKOBOACTBOM
npenogasatens.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKWIA YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHs.l ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHs
cnocobHoCTM XOpOLWWiA YpOBEHb MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO

MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.

MNpe3eHTauuns |[MpeBoCXOAHbIN Xopowui ypoBeHb YooenetsopuTenbHbI  (HeynoBneTBopuTENbHBIA
YPOBEHb BNaneHus BnafeHns MatepuanoM. [ypoBeHb BNageHus YpOBEHb BnageHus 3
maTepuanoMm. Beicokuin |CpenHui yposeHb matepuanom. Hiuskmin  |matepuanom.

YPOBEHb JokasartenbHocTu, YpPOBEHb HeynoBnetBopuTencHbiig
[oKasaTtenbHoCTH, Harns4HOCTW, KayecTBa |1oKa3aTenbHOCTH, YpPOBEHb
HarnsgHoCTW, KavecTea |npenofHeceHus Harns4HOCTW, Ka4ecTBa |10Ka3aTenbHOCTH,
npenogHeceHus nHgopmaumm. CteneHb |NpenogHeceHns Harns4HoCTM, KayecTsa
nHgopmaumm. CTeneHb |NOAHOTHI PACKPLITUS nHgopmaumm. CteneHb |npenogHeceHuns
MONHOTbI PACKPbITUS martepuana u MONHOTbLI PACKPbITUS nHpopmaumu. CteneHb
matepvana u NCMNOMNb30BaHHble matepwana u MONHOTbI PACKPLITHSA
NCMNONb30BaHHblE pelWweHns B OCHOBHOM  [MCMONb30BaHHbIE marepuana u
pELEHNs NOMHOCTbIO  |COOTBETCTBYIOT peweHus cnabo MCMOMNb30BaHHblE
COOTBETCTBYIOT 3a4ayam npeseHTauun. |CoOoTBETCTBYIOT pelweHns He
3adayvam npeseHtaumu. |icnonb3oBaHHbIE 3afayam npeseHTauun. |cCooTBETCTBYIOT
Wcnonb3oBaHbl NCTOYHUKM 1 MeToAbl B |/Icnonb3oBaHHble 3agadam npeseHTaumu.
Haanexatwmue OCHOBHOM WCTOYHMKN 1 MeTObl  [/Icmonb30BaHHbIE
WCTOYHMKU N METOIbI.  [COOTBETCTBYIOT 4aCTMYHO WCTOYHUKN N METOLbI HE
NoCTaBNEHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3agadvam. NOCTaBNEHHbIM MOCTaBNEHHbIM
3apayam. 3apayam.

Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
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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 1,3,7,9

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

COOTBETCTBUEM;

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

d) 3ameHa MHoxecTBa anrebpbl NP UCXOAHbBIX ONepaunsx;

2. KoHTponbHas pabora

Tembl 1,3,7,9

1. B kax oM 13 cnegyowmx npeanoxeHnuin numeeTcs, no KparHen mepe, oa-
Ha owwnbka, CBA3aHHas C HempaBWNbHbIM yroTpebneHmem s3bika. MNocTapaintech
HalTN Kak MOXHO 60nblue oWwnboK.

1) Yucno 144 okaHymeaetcs undppon 4.

2) PaBeHCTBO, conepxallee HEM3BECTHOE YMcno, 06o3HaveHHoe ByKBOW,
Ha3blBaeTCS ypPaBHEHVEM.

3) KopHeM ypaBHeHUSsI Ha3bIBAETCS YACNO, NPWU NOACTaHOBKE KOTOPOro

B ypaBHeHWe Nnony4yaeTcs BePHOE paBeHCTBO.

11) YTBEepxaeHve
eCNM X Ny ? YnCna, TO X+Yy = Y+X

HapywaeT npasuno ynotpebneHus nmeH npenmeTos. MNpasunbHas gopmyni-
pOBKa TaKoBa:

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

12) OTpuuaHue o6o3Havatot L.

13) Ecnu BbickasbiBaHus ?P? n ?Q? ob6a UCTUHHbI, TO BbickadbiBaHune ?P 0Q?
TOXE UCTUHHO.

14) PaBeHcTBO A = B He MOXeT 6bITb BepHbIM, 160 A 1 B ? pasHblie BykBbl.
BepHbIMy MOryT BbITb TONBKO TpUBMANbHbIE paBeHcTBa A = A, B=B u 1.0.

JNornyeckume coto3bl

1. MBaH, Tut n ®oma Nnofo3peBaloTcs B N0OXOre KoonepaTneBHOM nanatku.
Ha pnonpoce oHv panu cnegyowme nokasaHms:

WeaH. Mooxer Twur.

Tut. 4 He nogxuran.

®doma. 4 He nogxuran.

JononHuTtenbHoe paccnenosaHne nokasano, YT0 POBHO OAUH M3 HUX cKasan
npasay. Kto nogxer nanatky?

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

AHTOH. Bopuc nxer.

Bopuc. Bagnm nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

JlonycTuM, 4TO BUHOBHbIV NIXET, @ HEBUHOBHbIV roBopuT npasay. KTo n3 Tpo-
NX BUHOBEH B YroHe aBToMobunsa?

3. bpayH, [I)xoHc n CMUT 06BMHSIIOTCS B MOALENKE CBEAEHMWIA O moanexallmx
Hanorosomy 06noxeHuto noxogax. OHW HaloT NOL NPUCSTON Takme nokasaHus:
BpayH. [1>xoHC BMHOBEH, 2 CMUT HEBMHOBEH.

I>xoHc. Ecnn BpayH BUHOBEH, TO BUHOBEH 1 CMUT.

CMmunT. 9 HEBUHOBEH, HO XOTSI Obl OAUH U3 HUX OBOVX BUHOBEH.

a) CoBMeCTUMbI 1M NOKa3aHUs BCEX TPOUX 3anof03peHHbIX?

6) MokasaHusi 0AHOro N3 OOBMHSEMBIX CNEOYIOT U3 NOKa3aHWin Opyroro;

0 YbUX MOKa3aHNSX NOeT peyb?
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B) Ecnn BCe Tpy HEBMHOBHbI, TO KTO COBEPLNA NXECBNAETENbCTBO?

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

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

a KTO HeBUHOBEH?

4. MNyTeweCcTBEHHNK HAXOAUTCS B OOHOM M3 ropooB A nnn B, HO B Kakom
NUMeHHo ? eMy Hen3BecTHO. OH 3anaeT cobecenHVKy OMH BOMPOC, HA KOTOPbIN
MOXEeT NONMy4nTb OTBET ?0a? Unu ?HET?, MpuyeM OTBET ero cobecenHnKa MOXeT
ABNATLCS NPaBAOW MW NIOXbIO (HEM NMEHHO, EMY TOXE HeU3BeCTHO). Mpuaymatb
BOMPOC, MO OTBETY HA KOTOPbIA MOXHO 6€30WnB0YHO CyAnNTb, B KAKOM Fropoae
HaxoAmMTCs NyTewecTBEHHUK.

JleicTBre HECKONbKMX Cnemyowmx 3agad npomcxoant Ha OcTpoBe, Hacenex-
HOM NOAbMMN POBHO ABYX TUMOB: pbiLapsaMn 1 nxeuamu. Poilapu Bcerna rosopst
npasay, nxeubl Bcerga nryt. Kaxabin xutens Octposa ? pbiLapb uamn nxedu,.

Hu oonH XxunTenb He SBNsSeTCS pbilapeM 1 XELOM 0GHOBPEMEHHO.

5. [1Boe xutenei octpoBa, A n B, pasrosapmsanu mexay coboii. MNpoxoams-
WWiA MUMO He3HakoMel crnipocun y A: ?Bbl ? peiuapb nnu nxeu??. ToT oTBETUA, HO
Tak Hepa3bopumMBO, YTO HE3HAKOMELL HUYErO HE CMOT MOHATL. Toraa He3Hakomel
cnpocun y B: ?4to ckasan A??. ?A ckasan, 4To oH ? nxeu?, ? oteetun B. K10
13 octpoBuTaH A 1 B ? pbiuapb 1 KTo ? nxeu?

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

KTto 13 gByx nepcoHaxer A n B ? pbiuapb 1 KTo ? nxeu?

7. Mpeanonoxum, 4to A rosoput B: ?4 nxeu, HO 1 Thl He pbinapb?. KTo

13 octpoeutaH A n B ? pbiuapb u KTo ? nxeu?

8. CHoBa gBa nepcoHaxa, A n B. A rosoput: ?4 ? nxew unu ol ? nxew?.

KTo ? pbluapsb, k10 ? nxeu?

9. B aToii 3apaye ? Tpu nepcoHaxa: A, B n C. A n B BbickaabiBaloT cnegy-

owue yreepXxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takme A,BunC

3agaum Ha nepeceveHmne n 06beaNHEHE MHOXECTB.

1.1

MycTb yHMBEpPCanbHOe MHOXeCTBO U ? MHOXECTBO BCex aapecoB BeO-CTpaHny B VIHTEpHETE, NOCBSALEHHbIX ANCKPETHOM
maremaTtuke.

A ? MHOXECTBO BCeX BeO-CTpaHuWL, CO34aHHbIX 3a TEKYWWIA rog (T.e. HELABHO MOSBUBLLINXCS;
B ? MHOXECTBO Bcex BEO-CTPaHWL, O LMCKPETHOM MaTeMaTuke, MpUHaaneXxallmx HayYHblM yYpex ieHunsIM;
C ? MHOXEeCTBO BCcex BeBG-CTpaHULL O OMCKPETHOM MaTeMaTuke, coaepxallnx npuMepsl 3aaay.
KakoB comepxaTenbHbllii CMbICT (XapaKTEPUCTUHECKOE CBOMCTBO) KaX40ro U3 crneayrolwmx MHOXeCTB: a) ; 6) A ; B) (A
B)\C;r) (AC); n) B\C?

®1.2

MycTtb U ? yHuBEpCcanbHOEe MHOXECTBO BCEX KOMMbIOTEPOB B CHUPME.

A ? MHOXECTBO BCEX KOMMbIOTEPOB, NpopaboTaslumx 6onblie 2 feT;

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

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLLNX MOLEM.

KakoB conepxaTtenbHblii CMbICI KaXA0ro U3 Cneayowmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX (hrpM ropoaa.

A- MHOXeCTBO (PVpM, NPOJAIOWMX OPrTEXHUKY;

B ? MHOXEeCTBO (ovpM, MPOU3BOASLMX NOCNErapaHTUIHOE 06CNYXNBAHUE;

C ? MHOXECTBO OUPM, NMEIOLLMX MNOXYI0 PeNnyTaLuIo.

KakoB conepxarenbHblii CMbICI Cneayowmnx MHOXECTB!

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

©1.4

Myctb U ? yHMBEpCcanbHOe MHOXECTBO BCEX Niloael Ha 3emne;

A- MHOXECTBO ntogen, Xxusywmx B Poccun;

B ? mHOXecTBO ntogen, He ctapwe 18 ner;
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C ? MHOXECTBO N0 e, yyawmxcs B By3ax.

KakoB conepxarenbHblii CMbICI CNeayoWwmnx MHOXECTB!
a)6)AUsB)r) (Ap)BA?

@15

MycTtb U ? yHuBEpCanbHOE MHOXECTBO BCEX KHUT B MUpE.
A ? MHOXECTBO KHUT, nMmetowmxcst B bubnmnoteke KamA3a;
B ? MHOXECTBO KHUI O KOMMbOTEPAX;

C ? MHOXECTBO KHUI Ha MHOCTPAaHHbIX A3bIKaXx;

L - MHOXeCTBO KHUI n3patenbcTea ?Hayka?;

E - MHOXECTBO KHWI B TBEPAOM Nnepennerte.

Kakoe conepxatenbHblii CMbICA Cneayowwmx MHOXECTB!
a)6)e)r)o)E O

©1.6

MycTb yHMBEpcanbHoe MHOXeCTBO U BCex NporpamMmMncToB opMbl. A ? MHOXECTBO BCEX MPOrPaMMUCTOB, 3HAIOLLMX
Delphi. B ? MHOXeCTBO BCcex nporpaMmmncToB, 3Hatowmx Visual Basic. C ? MHOXECTBO BCEX MPOrpaMMUCTOB, 3HAOLWMX
C++. KakoB copepxartenbHblii CMbICN CNeayoWmnx MHOXECTB?

A)

5) 0ADOBOO0O0C
B) C\A [l B)

N (A 00s0 00
1) A\B\C

@17

MycTb yHMBEpcanoHoe MHoXecTBo U Bcex KHUT B 61ubnmoTeke. A ? MHOXECTBO BCEX KHUI Mo Matemaruke. B ? MHOXecTBO
Bcex kHUr 1990 ropa Beinycka. C ? MHOXeCTBO Bcex KHUI Ha aboHeMeHTe. D ? MHOXecCTBO Bcex KHUr o6bemoM 6onee 200
cTpaHuu. Kakoe coaepxarenbHblii CMbICT CNEayowmx MHOXECTB?

A) A0 O (0)
B) (AB) I (cl)
B)( 0IB)\(C 00D)
N 8\D)lllc
@18

ManeHbkuiA Manb4uk xogmn no necy. OH cobpan necHole aroabl (MHOXecTBO U). Cpenm Hux 6binu 3eneHble (MHOXECTBO
A), KpacHble (MHOXeCTBO B) 1 noeneHHble yepBsaMu (MHOXeCTBO C), Takxke cpelm arog Obinu 1 KpacHo-3eneHole. Kakos
cofepxaTenbHblii CMbICA KaXA0ro 13 cnenyowmx MHOXEeCTB:

1) uycl(alBy).
2) (AlB)llc.

3) 0.

4) U\(CA).
@19

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

O6BbsACHNTD CnepyoWmne BoipaXeHus:

1)B

2) AC

3) C\B

4) AU(B C)

5) AUBUC

€ 1.10

Ha onHoi ynuue npousowna asapusi asToMmobunei (MHoxecTso U). CTONKHYNUCh NerkoBble aBToMobunm (MHOXecTBo A),
rpy30oBble aBTOMOOUNN (MHOXeCTBO B), aBTOMOGWIM NPaBOOXPAHUTENBHBIX OPraHoB (MHOXecTBO M), aBTomobvnu ¢
npuuenamm (MHoxecTBo D). KakoB copepXaTenbHblii CMbICN KaXA0ro U3 Cneayowmx MHOXECTB:

1)AAIMI).

2)u\(AlH DO Omy).

6) l( D(ADB)).
opraHoB 1 6e3 NpuLENoB.
& 1.11

Ha onHom 13 NHTepHeT-cainToB 6bin npoBeneH onpoc: ?Kakyto onepaunoHHyto cuctemy [OC] Bbl ucnonbayete?
Monb3oBaTtensm 6bino NpPennoXxeHo BblbpaTh OOMH UNN HECKONBbKO BAPWMAHTOB OTBETA U3 CNenyowmX:

a) Windows XP
6) Windows 98;
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B) Linux

Huxxe npvBeneHbl pesdynbTaTbl ornpoca:

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 cnonb3ytoT Bce 3 [OC]? Ckonbko OMPOLLIEeHHbIX MCNonb3yoT nubo Linux, nnbo
Windows 98; nn60o ux BMecTe? CKONbKO ONpoLeHHbIX ncnonbaytoT nnbo Windows XP, nnb6o Windows 98, nmbo mnx
BMecTe? CKONbKO OMPOLLEHHbIX MCNOMb3YT NMnbo Linux, nnb6o Windows XP, nnbo ux smecte?

®1.12

MapeHb kynun cebe 30 pybawek. 13 Hux 20 pybalwek ¢ AnnHHbIMU pykaBamu, 10 pybawek ¢ AAMHHBIMK pykaBamu 1 6e3
nyrosuu. Ckonbko napeHb Kynun pybaiiek 6e3 nyroBuL, ¢ KOPOTKMMU pyKaBamu, CKOMbKO pyballek ¢ AIUHHBIMW pyKaBamu
1 C NyroemuUamu, ckonbko Bcero pybawek 6e3 nyrosuu,.

€ 1.13

B marasvHe npoaaBanuck KakTychl: 45 waposuaHeix, 50 ¢ uBeToukamu, 50 6enoro uBeTa, 20 6enoro LBeTa ¢
uBeToukamu, 20 6enoro LBeTa WapoBuaHble, 25 WwaposuiHble ¢ UBeToukamu, 15 waposunaHbix 6enoro LuseTta ¢
LBeToYKaMu, 5 3eNneHbIX BbITSHYTHIX, HAKOrAa He LBeTylmX. CKONbKO KaKTyCOB TOMbKO WapPOBUIHbIX, TONLKO 6en0ro
uBeTa, TONbKO C LIBETOYKAMM, CKOMIbKO BCEro KakTyCOB.

®1.14

B xnebonekapHe ucneknm 300 nupoxkos. Cpean HWx Bcero ¢ MsicoM 116, ¢ prucom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TONIbKO C MACOM 58, TONbKO C PUCOM 42, TONbKO C KanycTon 1 pncom 20, KONMY4eCTBO NMUPOXKOB C KanycTon U C MSACOM
paBHO KONMMYECTBY MMPOXKOB C PUCOM N MSICOM. CKOMbKO NMUPOXKOB CO BCEMW TPEMS HA4YMHKaMM Cpasy, CKONbKO BCEro C
KanycTow, CKONbKo 6e3 Ha4MHKMU.

€ 1.15

MacTyx nac ko3 u ko3nos. Koanos Bcero 100, 6e3pormx He YepHblx Ko3foB 30, He YepHbIX KO3MI0B ¢ poramu 45, YepHbIX He
poratbix k035108 20, 4epHbIX poraTbix KO3 15, He YepHbIX He poraTbix K03 75, Bcero ko3 125, Bcero porarbix KO3 1 KO3/108B
95. CKonbKo BCEro KO3 1 KO3M0B NaceT NacTyX, CKOMbKO YEPHbIX pPoraTtbiX KO3/M0B, YEPHbIX HE poraTbiX KO3, He poraTbix He
YepHbIX KO3.

€ 1.16

B onHoM ropoae Kanagpbl 70% xuteneii 3HatoT ppaHuy3ckuii a3blk 1 80% - aHrMMACKMin S3biK. CKOMbKO NPOLEHTOB
XuTtenen 3HaT 0ba s3bika?

®1.17

Ha ogHoii ynuue nponsolwna asapusi astomobunein (MHoxecTso U). CTONKHYNNCh NerkoBble aBToMobunm (MHOXecTBo A),
rpy3oBble aBTOMOBUM (MHOXECTBO B), aBToMOBUNN NpaBoOOXpaHUTENbHbIX OpraHoB (MHOXecTBo M), asTomobunu ¢
npuuenamu (MHoxecTBo D). Mo copepxarenbHOMY CMbICITY NOCTPOUTb MHOXECTBO:

1)MHOXECTBO He rpy30BbIx aBTOMOOUNE HE NPaBOOXPAHUTENBHbLIX OPraHOB C NpULENamm.

2)MHOXECTBO NTErKOBbIX aBTOMOOWNEN He NPaBOOXPAHUTENBHbLIX OPraHOB C MPULENAMM 1 MHOXECTBO MPY30BbIX
aBTOMOOUNEN NPaBOOXPAHUTENBHbBIX OPraHOB.

3)MHOXeCTBO aBTOMOOUNEN NPABOOXPAHMTENbHBIX OpPraHoB 6e3 NpPULLENoB.

4)MHOXeCTBO aBTOoMObMnel 6e3 NpuLenos.

€ 1.18

B komnaHuu paboTatoT NporpaMMuCTbl, ymerowme nporpammmpoBatb Ha C++, Delphi n Turbo Assembler. C++ 3HaroT 25
yenosek, Delphi ? 19, Turbo Assembler ? 24. C++ n Turbo Assembler 3HatoT 10 Yenosek, C++ n Delphi ? 6, Delphi n
Turbo Assembler ? 3. Bce Tpu si3bika 3HaeT 1 yenoBek. CKONbKO NPOrpaMM1cToB paboTaioT B KOMNaHUN?

@119

B rpynne 25 ctyneHToB. 10 13 HUx noapabatbiBaloT Ha CTpoiike, a 8 ? kypbepamu. 10 cTyneHTOB He nogpabatbiBatoT
Hurge. CKonbko CTYAEHTOB 3aHMMatoTCs U TeM 1 apyrum? CKonbko nogpabatbiBaloT TONbKO Ha CTPolike?

€ 1.20

Ot wkonbl €1 Ha ropoAckor onuMnuae nNo MareMaTvke y4yactsoBanu 15 WKONbHWKOB, N0 hmanke ? 8, N0 nHgopmaTuke
? 12. 4 yyeHuka yyacTBoBany B 0iMMnNuanax no Mmarematvke n gousuke, 5 ? no matemaTnke n nHgopmatmke, 3 ? no
dou3nke 1 nHopMaTuKe. 2 y4yeHnka y4acTeoBasam Bo BCex Tpex onumnmagax. CKkobko y4eHUKOB y4acTBoBanu

a) TONbKO B oniMMnunaze no Marematmke?

6) TOnbko B onMMnMane no guaunke?

B) TONbKO B oOnMMnunage no nHpopmatmke?

€ 1.21

B KHUXHOM wkagpy 80 KHWr. 39 13 HUX No MatemaTuke, 51 kHura nmeet o6bvem bonbwe 200 cTpaHuL. CKONbKO KHUT No
matematuke nmeet obbvem bonbwe 200 cTpaHML?

@ 1.22

B knacce 20 y4eHUKOB yBnekatoTCs My3blkol. 11 13 HUX NOBSAT Knaccuky, a 12 ? COBPEMEHHYIO My3bIKY.

A) CKONbKO Y4EHUKOB NII0BAT TONBKO KNACCHUYECKYHO My3bIKY?

B) Tonbko coBpeMeHHyo?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 16 ua 45. Bl YHH

ARl | AL O



Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

€ 1.23

N3 Huxeropoackoro soonapka 3a Ho4Yb cHexanu XMBOTHbIE. 22 U3 HUX BblIn C XBOCTOM, 16 - Obiin 0BVXeHbl Ha feTei,
KOTOpble BCe BpeMs NbiTannch B HUX 4eM-HMbyab 3anycTutb, 18 ? npuxsatunu ¢ coboi cBoMX cocenei no knetke.
MN3BecTHO Takxe, YTo cpean coexaslmx 8 - XBocTaTbIX B3sBILME coceaer, He Obinmn 0bvxXeHbl, a 7 - 06UXEeHHbIX Obinn ¢
XBOCTOM, HO He B35l cocenei.

Tonbko 06vXeHHbIX 6bino Ha 1 Gonblue, YeM TONBbKO XBOCTATLIX M HA 1 MeHblue, YeM TONbKO ybexaBWwnx ¢ cocenoM, 3aTo
06MXEHHbBIX XUBOTHBIX C XBOCTOM U C COCEA0M Ha 3 60/blle, HEM TONbKO XMBOTHBLIX C XBOCTOM.

Onpe,uenmb: KONnn4yecTBO C6e)KaBLIJI/IX TONbKO C XBOCTOM; TO/IbKO 06VI)KeHHbIX M TOJNIbKO C COCenom; 06I/I)KeHHbIX (o]
cocenoM, Ho 6e3 xBocTa.

I'Ipleeanme: TeX XMBOTHbIX, KOTOPbIX NPUXBATU/IN, KaK CaMOCTOATEJIbHO cbexaBLimx He Y4nNTbIBATb.
@ 1.24

JaHbl pesynbTathl onepaunii, NposeaeHHbIX Hag MHoxecTBamn E,F,H. Onpenenntb n3 Kakux aneMeHToB COCTOSIT 3TW
MHOXeCTBa.

—

2l

5)
€ 1.25
Onpe,uenmb N3 HMXe npmeeneHHbIX cnocoboBs npencrtaBneHnsa MHOXeCTB 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};

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

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

@ 1.26

MycTb yHMBepcanbHoe MHoXecTBO U ? Bce npenonasateny kadenpsl ?lNpuknagHoin MateMatuki 1 ynpasneHns?.
A - MHOXECTBO BCex npenogasarenei crapuwe 25 ner;

B - MHOXecCTBO Bcex npenoaasateneii, UMetoLwnx Bbicluee obpasoBaHue;

C - MHOXEeCTBO BCEX MPOrpaMM1CTOB;

D - MHOXeCTBO BCex npenogaBaTeneil, 3HaoWmMX aHr MMACKWA A3biK.

HeobxoO1mMo conocTaBnTb Crieaytowme MHOXECTBA U COOTBETCTBYIOWME MM XapakTepuUCcTMYecKne CBOMCTBa:

a) MHOXECTBO BCeX npenogasaTenen
He cTapue 25 neT n MHOXEeCTBO BCeX
NPOrpPamMMINCTOB C BbICWIMM 06pa30BaHNEM;

6) MHOXECTBO BCex npenofasaTenei ¢
BbICWMM 0Bpa30BaHNEM 1 B BO3pACTe
cTaple25 net, HO He ABNSAKIWNXCS
nporpamMmucTamu;

B) MHOXECTBO BCEX NMPOrpamMM1CTOB ,
HEe 3HaMLWWX aHrINNCKOro S3bIKa;

') MHOXECTBO BCEX NporpammucTos 6e3
BbICWEero o6pa3oBaHus 1 He ctapue 25 ner;

) MHOXEeCTBO Bcex npenogasarenein mnaguwe
25 neT 1 MHOXECTBO BCeX npernoaasarenen,
He paboTatoWwmnx NporpamMmMncTamm;

€) MHOXECTBO BCEX NPOrpamMMr1CToB MNagLe

25 ner.

YnpouweHne onepaunii Han MHOXeCTBaMu.

@ 1.27

OcyuecTBMTb Onepauun Hag MHOXECTBaMu, ECNN:
U={a,B,c,d,e f,g,h},A={a,Bc,d e}B={e f}C={g, h}

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 17 ua 45. Bl YHH
skt

ARl | AL O



Mporpamma aucumnnuubl "duckpetHas matematmka"; 09.03.04 "TporpaMMHas nHxexepus".

a) 6) B)

r) (A\B) C n)

¢ 1.28

OcywecTBnTb Onepauun Han MHOXECTBaMU, ECIN:
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);

)

€ 1.29

YnpocTtuTb, yunteiBas, 4to U=A [ B:

a) (AB)\(A Ill)

6) (A 00B)\(A [B)

B) (A\B)U[ (B\A)

r) (AB)I0 (A OUB)

€ 1.30

Jokasartb cnenytowme CBOMNCTBA onepaumii Han MHOXECTBaMU:
a) ; (MOeMNOTEHTHOCTb)

6) ; (3akoHbl Ae MopraHa)

B) A\B = (BblpaxxeHve ansa pasHocTtu),

ecnu U = {h,0,p,M,y,u1,k,a}

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

€ 1.31

OcyllecTBMTb Onepauun Hag MHOXECTBaMu, ECNU:
U= {k,0,M,n,b,10,T,e,p}

A= {k,0,t0,T,e,p}, B ={k,0,m ,1}, C={o,m,n,e,p}

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

€ 1.32

IaHbl MHOXecTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. 3anmucaTtb MHOXecCTBa, 3aaaHHbIe CNeayoWnNMN BbIPaXEHNSMN:
a)AllB

6)

B) (A\B) Il

r) (A 0B O0cy (A O0B O0c)

) A\B

e) (C\A) B

€ 1.33

OcyuwecTtBnTb onepauun Hag MHoxecTeamn 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(0o).

s)ula)lsl).

€ 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=(UA)IAIBIC)).
€ 1.35

YnpocTutb:

1) [(Alc)(B0c))IBOA)IAD .

2) [(ADB)D(cOAand j0y).

© 1.36

OcyuwecTBMTb onepauun 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) All(BlC)

3) AllB

4) All (B\C)

5) A (BIC)

€ 1.37

YRpocTuUTb cneayowme BolpaXXeHus::

1) (AB) (AllC)

2) (AB) 0 (B)

3) (AB)U(A Q)

€ 1.38
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MycTb yHMBepcanbHoe MHOXecTBO U cocTtouTt 13 uenbix yncen. M3 kakmx aneMeHToB COCTOUT MHOXECTBO A, ecnu F=AlB,
B cocTtont u3 Bnaa ymcen 5n, F coctout ns Buga yncen 35n.
©1.39
MHoxecTBO A COCTOUT M3 Yncen, KpaTHbIX 3. MHOXecTBO B ? U3 yncen, 3akaHuMBarowWmUxcs Ha umcppy ?2?. MHoxectso C
? U3 Yncen, KpaTHbIX 8.
N3 kakux ymcen CoCToAT MHOXECTBA:
a)Alls0lc

) (A D0B)\C

) (A00B) O0c 2
HOwnarpammbl Siinepa-BeHHa
€ 1.40
[okasatb cnepytowme yTeepxaeHns 1 n3obpasntb ¢ nomollbio 1B cneayowme MHOXeCTBa:
1) (C\A\B = ()
2)lB=()
3) (B\A) C = (B C)\A
4) (C\A) (C\B)=C ()
& 1.41
PewnTb cnenytowme BoipaxeHns n n3obpasutsb ux Ha guarpammax dinepa-BenHa. U={ a,b,c,d,e,f }, A={ a,c,d,f }, B={
a,b,e,f }, C={b,c,d,e }.

(uwa)lc)le.
(AI]C DB
xADc»B
4)(AB)lC.

@ 1.42
Mo n3obpaxeHusim Ha guarpammax diinepa-BeHHa cocTaBuTb 1 pewnTb BEIPaXeEHNS, eCnu
U={ a,b,c,d,e,f,g,h}, A={ a,c,e,f,g,h}, B={ b,c,d,ef}, C={a,dfh}.

@143
Jokasatb cnepytouwme yTBEPXAEHNSA C MOMOLLBIO AmnarpamMm dinnepa-BeHHa.
1)(AlB)I(alc)lBIp)Iclp)=(alc)lBIby)l(AlB) [

0(clby).

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

((alBlc).

@ 1.44

Mo pnaHHbIM gnarpammam diinepa-BeHHa coCTaBUTb HECKONbKO BblPaXeHWH.

9 1.45

B 6unbsipaHOM 3ae BCero Haxoamtcst MHoxecTBo U BunbsipaHbIX Wapos. Ha 04HOM U3 CTONOB HAX0AMTCS MHOXECTBO A
wapos. M3 Hux MHoXxecTBO B ? kpacHble, a MHOXecTBO C ? noTpeckaswmecs. OxapaktepunsyiiTe JaHHbIE MHOXECTBA
(conepxartenbHbIi CMbICT U anarpamma diinepa-BeHHa MHOXeCTBA):

1)u\(AlB)IC).

2)u\(c).

3)AlclB.

4)u\Bl).

5)B\(AlC).

9 1.46

A - MHOXecTBO HeveTHbIx yncen oo 100. B - MHOXecTBO yncen, genswmxcs Haueno Ha 3 0o 100. Haintn aneMeHTbl
MHoXecTBa C, NnpnHaanexawmx nepeceyeHmnto gaHHbIX MHOXECTB.

2. OTHoWeHNs 1 onepauun
3agaHue OTHOWeEHMN

@ 2.1

Myctb M paBsHo {2,5,-7,9,12,-15}. CocTaBnTb Matpuubl U CNMCKK nap oTHoweHuin R1, R2lm2.

Ecnn R1 ? ?umeTb cymmy 6onblue necatu?, R2 ? 2uMeTtb pasHoCTb Honblue Hyna?.

®22

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb Matpuupbl oTHoweHun R1, R2, RSDM*M, ecnun R1 ? ?6bITb OCTATKOM OT OENeHUs Ha
3?7, R2 ? 7B cymme aaBatb 9?7, R3 ? ?npounsseneHne 0oXHO 6biTb 60Mblie 77.

©23

Myctb M={1,2,3,4,5,6,7,8,9}. CoctaBmTb MaTpuuy oTHoweHus R1, R2 0 Mx M ecnu

1. R1 - ?6bITb HAMOONbLWMM NPOCTLIM MHOXUTENEM OISl YETHbIX YNCEn?(Henb3asl OennTb YUCNOo Ha camo cebs 1 eanHWL).
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2. R2 - ?6bITb HAUMEHDBLUIMM MPOCTBIM MHOXMWTENEM A1 HEYETHBIX YCEN? (HENb3A AENUTb YUCNO Ha camo cebs).
©24

CocTtaButb MaTpuLly OTHOLWEHWIA, 3a4aHHbIX HA CUCTEME MHOXECTB D(F), roe F={1,2,3,4}; R ? ?nepecekatbcs ¢ ?7.
@25

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

R1 ? 2umeTb 0OMH 1 TOT Xe OCTaTOK OT OeNeHns Ha 77;

R2 ??6bITb paBHbIM?;

R3 ? ?6bITb He MeHbLEe?

©26

Myctb M={1,2,3,4,5,6,7}. CocTtaBmTb MaTpuuy oTHoweHus R, ecnn R={(a,B) (a+1-B) ? yeTHOE}
@27

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTtb Matpuuy oTHoweHus R, ecnun:

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

©28

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

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

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

©29

3 naHHbIX NprMepoB BbIOpaTh T€, B KOTOPbIX BbIMONHSAETCS AaHHOE OTHOWEHNE:

R1 ? ?6b1Tb cTpOro 6onblwe?.

R2 ? 2uMeTb YeTHyto cymmy?.

R3 ? ?uMeTb 06w YETHBIN fennTens?.

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 ? andpaBuT (MHOXECTBO BCex ByKB B pycCKoM andgpaenTe). 3anaHo MHoxecTso M= {a, 6, B,r,a,e,u,k,n}
?NoAMHOXECTBO MHOXecTBa A. 3aaaTtb MaTpuLei cnemytouee OTHOWEHME:

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

© 212

Myctb M={1,2,3,4,5,6,7}. CocTtaBnTb Matpuuy oTHoweHmns R, ecnn: R={(a,B):(a+1) ? nenntenb (a+B)}
€213

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

R2 ? ?6bITb ABOOPOAHBIMM BpaTbsIMn?.

R3 ? ?6bITb Npanenom??.

R4 ? ?vmeTb oblwero coiHa?.

€214

Mo paHHbIM oTHOoweHUsM R1, R2, R3, R4 coctaButh CTPYKTYypy MHOXECTBA aneMeHToB. Ecnn R1 ? ?6biTb poaHbIMK
6paTb9|MVI'7 R2 ? ?6biTb genom??, R3 ? ?6biTb osnein??, R4 ? 6biTb Npagenom??.
1={ (b,c), (e/f), (h,k) }.
2={(a,d), (c,9), (f,h), (f.k), (af), (a,e) }.
3={ (c,d), (b,e), (b/f), (e,9) }.
4={ (a,9), (c;h), (ck) }.
0 2.15
MpuBecTn NSTb NPUMEPOB Nap OTHOWEHWA, AN KOTOPbIX BbIMOMHAOTCS BCE TPU OTHOWEHNS, YKa3aHHbIe HUXE:
R1 ? 2umeTb 0BWUIA HEYETHBIV AennTeNb, nexauwuii B uHtepsane (1,10)?.
R2 ? ?uMeTb YeTHyto cymMMy, nexauwyto B nHTepsane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
9 2.16
Beinncartb Bce aneMeHTbl 4eKapTOBOro Npon3seneHns MHoXecTs A n B, ecnn
A={a,B,c,d,e}
B={1,2,3}
©2.17
Hantu gekaptosoe npomsseneHve MHoxecTs A u B, ecnn A={ a,b,d },
B={fd,e}.
92.18
Halitn Bce anemeHTbl MHOXecTBa F, ecnn A={ a,b,c,k },
B={ b,d,e,h},
C={ efhk}, U={ab,c,defhk} F=(UAIAIBIC)).
9219
Beinncartb Bce anemMeHTbl 4eKapTOBOro Npon3seneHns MHoXecTso A n B, ecnu:
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A={a,B,c}; B={1,2,3,4,5}

€ 2.20

Beinncatb Bce aneMeHTbl 4ekapTOBOro npounsseneHns MHoxecTBo AxBxC, ecnu:

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

@ 2.21

Bbinucatb BCce aneMeHTbl ekapToBoro npouaseneHns MHoxecTs A n B, ecnu A={1,2,3}, B={a,c,e}
@222

Monb3ysicb METOOOM MaTteMaTMyeCKon OeOykKunm HanncaTtb BCe 3NIEMEHTbI EKAPTOBOro Npon3seneHns MHoxects M1 x
M2 x M3 ? x x Mn = i, nopoxgatoleri npoueaypon.

€ 2.23

Boeinucatb Bce aneMeHTbl MHOXecTBa M2, ecnu M={a,B,c}

@224

HariT npasyto u nesyto 06nacTb OTHOLWEHWS:

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

€225

Halitn npasyto u nesyto 061acTb OTHOLWEHNS

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

€ 2.26

Halit npasyto n nesyto 061acTb OTHOLWEHNS:

R={(a!b)! (C!d)5 (e’f)}

@ 2.27

Haitn npasyto 1 nesyto 06nacTb OTHOWEHMS:

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

€ 2.28

Haitn npasyto 1 nesyto 06nactb OTHOWEHMS:

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

€ 2.29

SBnsertcs nn OTHOWEHWE

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

onpeneneHHoe Ha 0eKapTOBOM MPOU3BEAEHNN MHOXECTB:

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

€ 2.30

denseTca nu otHoweHue R:

R= {2,3), (1 ,a), (3’3)’ (43B)! (570)5

onpeneneHHoe Ha LeKapTOBOM MPON3BeAEHN MHOXECTB:

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

€ 2.31

Asngetcs nu oTHoweHme R:

R={(1.a), (1,8), (3,d), (5,¢), (5,d),

onpeneneHHoe Ha feKapTOBOM NPON3BEAEHNMN MHOXECTB

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

€232

MycTtb oTHOoweHWe R 3apaHo Ha oekapToBoM npouaseneHnn MHoxecTs P u N, raoe P- MHOXEeCTBO BCex NacnopToB
HEKOTOpOW cTpaHbl, a N ? MHOXECTBO BCEX HOMEPOB 3TUX MACMOPTOB, CAyXalux 45 UASHTMAMKALUNA.
SlBnsetcs nu oTHoweHne R doyHKumen?

€ 2.33

MycTb MHOXecTBO R 3apaHo Ha poekapToBom npousseneHmmn mHoxecTs K n P: KxP, roe K ? MHOXECTBO Knto4YeBbIX CNOB
onsa nomcka B HTepHeTe, a P ? MHoxecTBo Web-cTpanuu. MNapa (x,y) npuHannexuT R, TONbko ecnu Knto4eBoe CNoBo X
COLepXMTCS Ha cTpaHuue y. Sensetcs nu R doyHKumen?

@ 2.34

B Bonoéme oBa neckapsi, ABa Kapacs M oaHa Liyka. 3Hasl, 4To Kapach U lyka ? XulHble pbibbl (LyKa MOXeT CbecTb
Kapacs), BbIICHUTb 6UHapHOe oTHolWeHne ?R ? 6biTb CbeAeHHbIM? (T.€. ObITh MULLE) C NOMOLLbIO MaTpULbI.

€235

LN ykazaHHbIX HYUXe OTHOLWEHUI NPUBECTU MPUMEpPbI Nap, 4NS KOTOPLIX BbINONHSAOTCS OTHOWeHNS. OTHOWEHNS 3a4aHb
Ha MHOXECTBE 3/1eMEHTOB CTPYKTYpPbl THOCEONOrMYecKoro aepesa.

Cnegnylowme oTHOWEHMNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (OO4Yepbto) ?
R4 ? ?6bITb 6patom nnm cecTpoin?
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R5 ? ?6bITb osinen unv Tetein?

R6 ? ?6bITb OBOOPOAHBIMU CECTPaMn nnn bpaTbammu?

€ 2.36

Hpy3bs cnoat 3a kBagpaTHbIMU CTONOM. [prBECTM NpUMepbl Nap, 418 KOTOPbIX Cneayolme OTHOWEHNS BbINOMHAIOTCS:
R1 ? 6bITb cocenom

R2 ? cnpoetb HanpoTuB

CBolicTBa OTHOLLEHWIA

€237

KakoBbl CBOMCTBa OTHOWEHWIA, 3afaHHbIX: HA MHOXecTBe nogen: R = {(a,b): a ? cbiH b}?

€ 2.38

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

€ 2.39

KakoBbl CBOCTBA OTHOWEHWI, 3a4aHHbIX: HA MHOXeCTBe NoAel:

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

€ 2.40

KakoBbl CBOMCTBA OTHOWEHWI, 3a4aHHbIX HA MHOXECTBE TOYEK OKPY>XHOCTU, flexXalumx Ha ayre 3Toi oKpyXHocTu. R-
6bITb COCEHEN TOUKOM.

@ 2.41

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

© 242

B BoL0EMe nnagaloT neckapy 1 kapacu. 3Has, 4To kapacu ? XulHble pbibbl, BEIICHUTL CBOWCTBA BUHAPHOMO OTHOLEHUS
R ? ?6biTb CbeAeHHbIM? (T.€. BbITb NULLENA).

€ 2.43

KakoBbl CBOMCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE LEeACTBUTENbHbIX Yncen. R ? ObiTb HaTypasbHbIM NOrapngoMom,
1.6.a=Inb (b>1nbllo).

©2.44

KakoBbl cBOMCTBA OTHOWEHNSA R ? 6bITb KyBOM, T.€. b=a3, 3anaHHOr0 Ha MHOXECTBE HaTypanbHbIX Yucen?

@ 2.45

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

@ 2.46

B BOOpY>XeHHbIX cunax pota cCoOCTOMT U3 TpeX B3BOAOB, a B3BOA N3 TPEX OTAENEHWIA, B KaXA0M oTaeneHmn no 11 congat
1 KOMaHIMP-CEPXAHT, a B3BOLOM NIeiTEHaHT, poToi kanutaH. OnpenennTtb cBoncTBa BMHAPHOro OTHOWEHNS R ? BbITh
KOMaHAMPOM pPOThl.

@ 2.47

OxapakTepn3oBaTtb OTHOLWEHUS, 3aAaHHbIE HA MHOXECTBE HaTypaNbHbIX YUCEN:

a) R1 ? 6bITb CTPOro MeHblle

6) R2 ? nmeTb 0bwWKMin genuTens

B) R3 ? ObITb HEe MeHbLue

€ 2.48

KakoBbl CBOMCTBA OTHOWEHWS, 3aaHHOIO HA MHOXECTBE HaTypanbHblx Yicen N, ecnm R ? ?6bITb He MeHbLE?.

€ 2.49

KakoBbl cBolicTBa OTHOWEHUS R ? ?6bITb KpaTHBIM?, 3a4aHHOMO HA MHOXECTBE HaTypanbHbIx yucen N.

€ 2.50

3anaTb CMCKOM 1 MatpuLeit, a Takxe rpagudecku (oprpadom) cneaytouee 6rHapHoe oTHoweHmne R.

Ix. ¢ooH HelimaH (1903-1957) npennoxun 6nok-cxemy 9BM nocnenoBatensHOro NeicTems, KOTopas COCTOUT U3
MHOXecCTBa ycTpoicTs M:

M:={a, B, C, d, €},

roe a ? ycTponcTeo BBOLA,;

b ? apudomeTuyeckoe ycTpoicTBo (MpoLeccop);

C ? YyCTPOWCTBO yNpaBneHns;

d ? 3anomuHaloLee yCTPONCTBO;

e ? yCTpOMCTBO BbIBOAA.

PaccMoTpeTb MHGPOPMALIMOHHBIA 06MEH Mexy yCTPOACTBaMM Mi U mj , KOTOPble HAXOAATCS B OTHOWeHMU R, ecnu 13
yCTPOMCTBA Mi NocTynaeTt MHgopMauus B YyCTPONCTBO Mj.

€ 2.51

3afgaHa CTpykTypa cnegyouero suaa:

Boinucatb napbl, 418 KOTOPbIX BbIMONHSIOTCS OTHOLWEHWS:
A) R1 ? 6bITb feiom
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B) R2 ? 6biTb osinen
B) R3 ? 6bITb ABOOPOAHBLIM HpaTOM
@ 2.52

KakoBbl cBOMCTBA OTHOWEHNS R ? ?6bITb 4ACTHIO LLENOro?, 3aJaHHOI0 Ha MHOXECTBE 3NEMEHTOB CTPYKTYpbI? 3anatb
[aHHOe OTHOLWEeHWe MaTpuLen.

3. Teopwns rpachos

€ 3.1

Lns naHHoro rpadha HaprcoBaTb N30OMOPGOHBIV rpady Takum 06pasoM, 4Tobbl pebpa Mexay coboi He nepecekannchb,
[opucoBartb 00 NOoNHOro rpada.

9 3.2

3apatb rpad A, HaTV CTeNeHU BepLWNH U CyMMY BCEX CTEeneHel.

€33

3apatb rpad MaTpuLaMn CMEXHOCTY 1 UHUMOEHTHOCTH, CMcKoM pebep.

@34

Mo>HO N HapucoBaThb AaHHblE OUIYPbl, HE OTPbIBAS PYKM U HE MPOXOLSA MO O4HON NMHUK COUrypbl ABAXAbI.

€ 3.5
3apatb MatpuuamMm CMeXHOCTU N MHUMOEHTHOCTU, a TakXe CNUCKOM Cﬂe,EI,YIOUJ,I/IVI rpad.

€ 3.6
MocTpouTb rpadp Mo MaTpuLle CMEXHOCTU, eCnu 3TOT rpad SBNSeTCs oprpadoomM.

abcdef
a010001
b001100
c000101
d000010
e000001
f010100

& 3.7
MocTpoiite Ans AaHHOro rpadha M3oMopdhHbIi emy rpad.

€ 3.8
MycTb oprpad 3anaeT oTHoweHne R. KakoBbl CBOMCTBa 3TOr0 OTHOLIEHUSA?

€39
IOna naHHoro rpadgpa onpefenuTb PAacCTOSIHME MEXAy BEPWMHAMM, PALMyChbl U LEHTP.

€ 3.10
Mo aaHHOW MaTpuLLe CMEXHOCTU NMOCTPOUTb rpad.

12345

100011
200101
301010
410100
511000

€ 3.11
Ons rpacpos G1, G2, G3 nocTpoutb MaTpuiLibl MHLUMOEHTHOCTW.

€ 3.12
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Ina rpacos G1, G2, G3 nocTpoutb MaTpuLLbl CMEXHOCTW.
€ 3.13
Onpegnenntb cTeneHn BepwuH rpacos G4, G5, G6.

@ 3.14
Onsa rpagpos G4, G5, G6 onpenenuts paccTosiHVS MEXAY BEPWNHAMM, LEHTPbI rpagooB U UX paauychl.
@ 3.15
Han rpacp G. [nst ero BepluvH NPUBECTY NPUMEPBI 3MNEPOBA LUKIA, raMUbTOHOBA LUK, MapLpyTa.

€ 3.16
Mo yCnoBuio 3ana4n CoCTaBuUTb AepesBo U onpenenntb, BepwnHbl KakKnux TUNOB OHO COOEPXUT.

Ha cknan AsToc60poyHOro 3aBoda NocTynatoT AeTann CO BCeX Npuneratowmx K HeMy 3aBoA0B. 3aTEM OHY
pacnpenensitoTcs Ha 2 Npov3BoACcTBa: MexaHoobpabaTbiBatolee 1 MexaHocbopoyHoe. MexaHoobpabaTbiBarolee
NPOU3BOLACTBO OTNPABNSET AeTanu Ans AanbHerwen o6paboTku No Lexam: KapTepos, NepeaHnx ocen, cBopky MOCTOB; a
MexaHOCO60poYHOe ? MO LexaM: KapAaHHbIX BasoB, WECTepeH, apMaTypHbIM.

3. Mpe3eHTauums
Temb 1,3,7,9
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 3. PaBHOCUNBHOCTH, BbipaXarowme OCHOBHbIE 3aKOHbI anrebpbl noruku. Anrebpa byns. @yHkUMKM anrebpbl NOrnKu.
3aKkoH ABOVCTBEHHOCTY

Tema 7. AnN3bIOHKTUBHAS HOpMabHas oopMa 1 CoBepLlIeHHas U3 bIOHKTMBHAA HopManbHas coopma (OHD n
CIOH®).KoHblOHKTMBHASA HOpManbHas popMa 1 COBEPLIEHHAS KOHBIOHKTUBHAA HopManbHas coopma (KH® n CKH®).
Mpobnema paspewmmocTtu. MNprunoxeHns anrebpbl NOrMKN B TEXHUKE.

Tema 9. MNonatue npegvkaTta. Jlornyeckme onepaunn Han npeankatamu. KsaHTopHble onepaumm. NoHaTre dopmynbl
NOrVKN NPeankaTos.

3auer

Bonpochl k 3a4eTy:

1. MoHsATME BbiCKa3biBaHUS.

2. Jlornyeckue onepauny Hag BbickasbiBaHusMU. OTpuuaHme. KoHboHKUKS.

3. Jlornyeckue onepaunn Hag BbiCcKasdbiBaHUAMU. Jn3bloHKUUS. Mnnnkaums. SKBrBaneHums.
4. ®opmyrnbl anrebpbl NOTUKK.

5. PaBHOCUNbHbIE dpopMy bl anre6pb| norukn. OCHOBHbIE PaBHOCUNBbHOCTW. PaBHocHnbHOCTH, Bblpaxatouine ogHn
nornyeckue onepauunn 4epes gpyrue. PaBHOCKMNBLHOCTH, Bblpaxatroline OCHOBHble 3aKOHbI anre6pb| NOrnKun.

6. Anrebpa bynsi.

7. dyHKUuMK anrebpbl NOrvKu.

8. MpencTaBneHne NPOU3BONbHOM PYHKLMK anrebpbl NOrvku B BULE OOPMybl anrebpbl NOruku
9. 3aKkOH LBONCTBEHHOCTM.

10. OM3BbIOHKTMBHASA HopManbHas oopma 1 CoBeplueHHas AN3bioHKTMBHAaS HopMmanbHag dopma (AH® n COHD).
11. KOHDBIOHKTMBHAS HopmanbHas doopMa 1 COBEPLLEHHAs KOHbIOHKTMBHAs HopManbHas dopma (KH® n CKH®).
12. MNpobnema pas3pewmnmMocTu.

13. MpunoxeHunst anrebpbl NOrMKK B TEXHUKE.

14. TMoHATME hOPMYNbl UCHUCTIEHNS BbICKa3blBaHUIA.

15. OnpeneneHne nokasyemon opmynbi.

16. lNoHaTtne npenukara.

17. Jlornyeckue onepaumv Han npennkaTamu.

18. KBaHTOpHbIE onepauun.

19. MNoHaTre hopMynbl NOrMKN NPeanKaTos.

20. PaBHOCMNbHBbIE YOPMYIIbI NOTMKN NPEeaNKaTOB.

CemecTp 4

TekyLLUA KOHTPONb

1. TecTupoBaHue

Tembl 10, 11, 12

1. H — yacTb rpadpa G, ecnu: a) MHOXECTBO €ro BepPLMWH NprHaanexnT MHoxecTey G, a oba
KOHUa pébep nexar B 3TOM MHOXECTBE

6) BeplwunHbI 1 pébpa 13 H aBnsoTcs BepwmHamm 1
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pébpamu G COOTBETCTBEHHO

C) MHOXECTBO €ro BEPIIMH NPUHAONEXMNT MHOXECTBY

BepWH rpada G;

d) MHOXeCTBO ero pébep NPUHALNEXUT MHOXECTBY

pébep rpadca G;

2. [NepecTaHOBKM: @) COEAMHEHNS MO M Pa3NNYHbIX 3NEMEHTOB M3 N, OTANYaoWmecs Nbo
camyMun anemeHTamu, MMbo NopsaKOM 3NEMEHTOB;

B) COEOVHEHNS MO N Pa3NNYHbIX SNIEMEHTOB 13 M, OTAIMHAIOWNECS XOTS Obl
OOHVIM 3/IEMEHTOM;

C) OTIMYAIOTCS NULWb NOPSLKOM 3NEMEHTOB;

d) He oTAanyaloTCs NOPSAKOM 3NIEMEHTOB, HO OTIMHAIOTCA CAMUMMU
SNeMeHTamu;

47.'pach: a) COCTOUT U3 BEPLLUH;

6) cocTonT 13 pébep;

C) YNOpsLOYEHHbI HaBOP aNEMEHTOB, FAe a, a, @ — KOMMNOHEHTHI;
Il) COCTOUT 13 PEBEP 1 BEPLINH;

48.Hynb—rpado: a) n3onnpoBaHHble BepwunHbl 6e3 pébep;

b) pébpa 6e3 BeplH;

c) rpadh 6e3 pébep 1 BEPLWH;

d) He coLepPXUT SNEMEHTOB;

49.MonHblA rpadd: a) ABe BEPWUHbI MOXHO COELNHUTD LIEMbHO;

6) kaxnas BeplwmrHa CoefMHEHA OPYT C OPYrOM;

C) IB€ BEPWMHbI MOXHO COEAUHUTD OYyroW;

d) nBe BepLMHbI MOXHO COEANHUTL LIKIIOM;

50.Mnockuin rpad: a) pébpa He NepecekatoTcst BoobLue;

6) pébpa nepecekatoTcsa He Bonee 0AHOMO pasa;

c) pébpa nepecekaroTcs NMb B BEPLIMHAX;

d) kaxaas BeplmHa coeauHeHa apyr ¢ LPYrom;

51.04HopodHbIi rpad: a) kaxaas BeplwmnHa CoeanHeHa opyr ¢ opyrom;
6) pébpa nepecekarnTCs NUILb B BEPWMHAX;

C) COLEPXUT raMuUIbTOHOB LIMK;

[l) N3 BCEX BEPLUMH BbIXOAUT 0AUHAKOBOE KONMYECTBO pébep
52.[yra: a) He NpoxoOuT Yepes BepwuHy bonee ogHOro pasa;

b) He colepXuT 0OHUX 1 Tex Xe pébep;

C) He NpoXoauT Yepes oaHO pebpo bonee oaHOroO pasa;

d) umKn, B KOTOPOM BCE BEPLNHBI PA3NINYHBI;

53.Llenb a) mapwpyT, B KOTOPOM pébpa nepecekatoTcst He Bonee 04HOro pasa;
6) He cooepXunT OOHUX 1 TeX Xe pebep;

C) He NPOX0AUT Yepes BepLnHy 6onee OQHOro pasa;

d) LUMKn, B KOTOPOM BCE BEPLLNHBI Pa3NUYHbI;

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

6) He COLepPXUT OJHUX U TEX Xe pEbep;

C) Lenb C HAa4YanoMm 1 KOHLOM B OJIHOW BEPLINHE;

d) He NpoxoauT Yepes BeplnHy 6onee 04HOrO pasa;

55.MpocToi uKKN: a) KK, B KOTOPOM BCe pEBpa pasnmyHb;

6) umkn rpagoa, cogepxalumii Bce pébpa rpaca;

C) UMK, conepXalunii Bce BEpLMHbI rpada;

[) LUMKN, B KOTOPOM BCE BEPLMHbBI PA3NINYHbI;

56.CBsi3Has KOMNOHEHTa rpadgpa: a) ntobas BeplmHa, KOTOPYo MOXHO COeANHUTb C Noboi
Opyron Lenbto;

6) BHYyTPY HEE BEPLIMHBI MOXHO COEANHUTb LENsMu, a

BEPLWMWHBI U3 PA3HbIX KOMMOHEHT HENb3S;

C) YacTb rpadpa, He cofepxalias LMKoB;

d) HecBA3HbIN rpach 6€3 LNKNOB;

57.0epeBo: a) CBA3HbIA rpady, coaepXalumii Nnlb NPOCTbIe LUMKAbI;
6) 13 BCEX BEPLIMH BbIXOAUT OLMHAKOBOE KONMYECTBO pPELEp;

C) CBS3HbI rpady 6e3 LIMKNOB;

d) kaxaas seplmHa coeauHeHa apyr ¢ 4pyrom;

58.J1ec: a) HECBSA3HBI H-rpadd, coaepXalnii b NPOCThIE LUKAbI;
6) conepxmT 6onee 0HON CBA3HON KOMMOHEHTDI;

C) CBSI3HbI rpady 6e3 LIMKNOB;
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[) HECBA3HBIN H-rpadd, HE COAePXalluii LINKNOB;

59.Mpoekuns BekTopa Ha ocu: a) BekTop npil,i2?ikV=(ail, ai2, ? aik);
b) COBOKYMHOCTb Nap 3M1EMEHTOB, ABNAIOWMNXCS NPOEKUNAMU Ha

ocu;

C) BCE 3NIEMEHTLI BEKTOPA;

d) COBOKYMHOCTb OnepaLuii 1 OTHOLEHUIA, SBNSKOWNXCS
NPOeKLMSaMU Ha OCHK;

60.KopeHb: a) nepeoHa4anbHO BeIbpaHHash BEPWNHA;

b) BepwumHa, N3 KOTOPOW MOXHO NPOBECTN CaMyto ANIMHHYIO LErb;

C) BepluMHa ¢ Hambonblueh CTENEHbIO;

d) ntobas BeplwmHa, KOTOPYIO MOXHO COeaUHMTbL ¢ Ntoboi Apyrol Luenbto;
61.CTeneHb BEPWIMHbI: @) aHanor Tuna BepLUnHbI;

6) ymcno pébep Npu BEpLIMHE;

C) YMCNO NPOCTLIX LMKMIOB C HA4YaIOM U KOHLIOM B 3TOI BEPLUVHE;

d) Hanbonbluee paccTosiHME OT LAHHOM BEPLWUHbBI A0 NoHOoR Apyroi;
62.0prrpad: a) HeT HanpaBneHHbIX Pebep;

6) MHOXECTBO BEPLMH 1 pébep KOHEYHO;

C) nMeeT HanpaeneHHble pébpa ¢ Havanom V| n koHuom V||;

d) cooepXuT NeTam Npu Kaxanow BepLnHE;

63.H—rpacp: a) 13 BCcex BEPLWMH BbIXOAUT OANMHAKOBOE KONMYECTBO Pébep;
6) He conepXMUT NeTan NPu Kaxaol BEpPLINHE;

C) MeeT HanpaeneHHble pébpa ¢ Havanom V| n KoHuom V||;

Il) HEeT HanpaBNeHHbIX p&bep;

64.MynbTurpadh: a) cooepXxuT kpaTHble pébpa;

b) rpadp, B koTOpOM Anst kKaxaoro pebpa ob6s3aTtensHO ecTb KpaTHoe pebpo;
C) COOEPXUT 1 3ANEPOB, N raMUIbTOHOB LIMKNbI;

d) B HEM CyLWECTBYIOT LMKIIbI C HAYaNOM U KOHLIOM B N0O0I BepWUHE;
65.MeTns: a) unkn M3 ABYX KpaTHbIX pébep;

6) pebpo c coBnamaLyMM KOHLAMM

C) UMKn, nepecekatwowmin cam cebs;

d) MaplpyT C Ha4anoM 1 KOHLOM B OOQHON BEPLINHE;

66.KoHeuHbIl rpady: a) MHOXECTBO KpaTHbIX PEBep KOHEYHO;

6) 13 BCEeX BEPLMH BbIXOAUT OLMHAKOBOE KONNYECTBO pébep;

C) MHOXECTBO BEPLUH U pEBEP KOHEYHO;

d) pébpa nepecekaroTCs NULLb B BEPLUNHAX;

67.IMycToih rpadp: a) n3onupoBaHHble BepwuHbl 6e3 pébep;

B) NyCTOE MHOXECTBO BEPLUH;

c) 6e3 neTenb 1 KpaTHbIX pEbep;

1) MyCTOe MHOXECTBO BEPLWIWH U pébep;

68.JononHeHne Yactn H rpadpa G: a) Bce pébpa n3 G, He npuHannexauwme H, n
WHUUOEHTHbIE UM BEPLMHBI;

b) Bce pébpa n3 G, He NpuHaanexauwme H, n Bce BeplnHbl,

He nNpuHagnexauuue H;

C) COCTOMT U3 BCEX BEPLUMH, He NpuHaanexawmx H, n niobbix

pébep, coeaVHSIIOWMX 3TN BEPILUVHBI;

d) MHOXecTBO BeplwuH H aBnseTcsa MHoXecTBOM BepwimH G, a
mHoxecTBo pébep H [ MHoxecTsoM G, 06a koHua

KOTOpPbIX NieXar B MHOXECTBE;

69.CBsI3HbI rpady: a) Bce BEPLMHbI CBA3aHbI Mexay coboii;

b) kaxpas BepwmHa coeanHeHa opyr ¢ APYrom;

c) nobble 2 BEPLWIMHbI MOXHO COEANHUTD LINKIIOM;

d) rpadp, obnamatowwmii 3nMnepoBoint NNHUEN;

70.LUnknnyeckunin MapwipyT: a) UK, He nepecekarowmii cam cebs;

6) MapwpyT C HAa4as oM U KOHLIOM B O[JHOI BEPLINHE;

C) Lenb C Ha4yanoM U KOHLOM B OLHOV BEpLNHE;

d) umkn, nepecekarwmin cebs He 6onee 0QHOIO pasa;

71.MyTb: a) coceaHne pébpa B H-rpache MMetoT 0OLLYI0 BEPLIMHY;

6) nocnenoBaTenbHOCTL PEbep B oprpadcpe 6e3 yuéra nx opueHTaunmii;
c) cocenHne pébpa B oprpadoe nmetoT oblwyto BEPLWUHY, Bce pébpa
NPOXOAST MO NX OPUEHTaLNK;

d) MUHUManbHasa anvHa npocton uenu ot V| go V||;
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72.0pueHTUpPOBaHHas Lienb: a) NyTb, B KOTOPOM BEPWUHA UHLMAEHTHA He Bonee Yem 2-M
BEpLUMHAM;

6) noboii nyTb 6e3 yuéta opueHTaummn pébep;

c) MapwpyT 6e3 NoBTOPSIOWMXCS PEOEP M BEPLUIMH;

1) NyTb, B KOTOPOM pébpa BCTpeyatoTcs He bonee 04HOro

pasa;

73.KoHTyp: a) nyTb C HAYANOM M KOHLOM B OOHOW BEPLIVHE;

b) MapwpyT, copepxawwmit kpatHble pEbpa;

C) MapLpyT C HA4anoM 1 KOHLIOM B OOHOI BEPLUMHE;

d) nyTb, cofepxalunii KpaTHble pébpa;

74.CunbHO CBA3HbIV rpadp: a) ecnu oprpad cBsi3eH 6e3 yuéta opueHTauuii ayr;
6) 13 noboi BepLwUHbI B NOBYIO CyLLECTBYET OPUEHTUPOBAHHAS LiEMb;

c) 13 noboii BepLMHbI B NoBy0 CyLecTBYeT NyTh;

d) 13 nobolt BepWwUHbI B Nt0BYIO CYLWECTBYET KOHTYP;

75.0nvHa a) MMHMManbHas Yicno pébep npocToii uenu ot V| no V||;

6) npocTas uenb B oprpade ¢ HambonbWwmnM Ycnom pebep;

C) MakCuManbHOe paccTosiHME OT LieHTpa rpadoa 40 ero BepLMHbI;

1) Yicno pébep mMappyTa;

76.Pacctosnue d(V|, V||): a) MMHUManbHas anvHa npocton uenu ot V| go V||;
b) MakcumanbHas onuHa npocToi uenu ot V| no V||;

C) MMHUManbHag gnnHa KoHTypa ot V| go V||;

d) uncno pébep mapwpyTa ¢ Havanom V| n koHuoM V||;

77.LleHTp:a) OT HEero MMHMManbHOE N3 PACCTOSIHWUIA A0 OPYrUX BEPWUH SABNSETCA MakCMManbHbIM;
6) OT HEro MakCcMManbHoOe N3 PacCTOSIHUIA A0 APYrX BEPWUH SBNSETCS
MUHUMaNbHbIM;

C) BEpWMHA C HaNBONbLUEN CTEMNEHDIO;

d) OT HEro MakcmMmanbHbIi U3 MAPLPYTOB OO APYIUX BEPWUH SBNSAETCA
MUHUMaNbHbIM;

78.Pagwnyc rpada: a) MakcumarnbHbI MapwpyT OT LeHTpa rpada 40 ero BeplunHbI;
6) MYHMMaNbHOE PACCTOSHME OT LIEHTPa rpagpa A0 ero BepLUHbI;

C) MakcuManbHoOe paccTosiHMe OT LeHTpa rpada 40 ero BepLmnHbI;

d) Hambonbluee 13 BCeX PacCTOSHMIA Mexay BEpPLIMHAMU rpada;

79 Matpurua cMexHocTu: a) 3aaaét rpadd, no ropusoHTanu ? pébpa, no BepTrkanv ? BEPLWHbI,
€0VHMLENn 0TMEYaTCS CMEXHbIE Pebpo 1 BepLIMHA;

B) 3204a€T OTHOWEHNE, eAMHNLA CTaBUTCA Ha NepecedYeHnn Tex

9N1EMEHTOB, MEX Y KOTOPbIMM OTHOWEHWE BbINOMHAETCS;

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

BTOPOM ? COOTBETCTBYHOLINE UM BEPLUVHBI;

n)3apaét rpadp, Ha nepeceyeHnn k-Tor 1 I-To BepLIVH B

H-rpadbe CTaBUTCS YUCNO COeAMHSIOWMX UX pébep, a B

oprpadpe ? Yncno BEPLWUH C Ha4anom B k-TOM, a KOHLOM B

[-TOM BepLwMHAX;

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

b) ecnn eé cteneHb MakcMManbHo;

C) BEpWMHa, paccTosiH1e A0 KOTOPOW OT LeHTpa MakCManbHOo;

d) cywecTByeT nNyTb C HAYANOM B KOPHE U KOHLOM B AAHHOI BEPLIMHE;
81.[0BynonbHbIN rpadp: a) nobble fBe BEPWMHBI MOXHO COeAUHNTD LIEMbIO;

6) BepLMHbI pacnafalTcs Ha 2 MHOXECTBA, HUKakune

BEPLWMWHBLI OOHOMO MHOXECTBA HE COeLIMHEHbI pébpamu;

C) HECBA3HBIV rpady, comepXallinii LUKnbl;

d) pébpa nepecekarTCs NMb B BEPLIMHAX;

82.TpvBuanbHbIi rpadd: a) U30NMPoBaHHbIe BEPLMHBI 6e3 pEbep;

6) conepXxmT aNEepoB 1 raMUNLTOHOB LIMKMbI U LiEenu;

C) COCTOUT M3 OOHON BEPLMHBI;

d) nonHbIA noarpad rpada;

83.Knuka rpadpa: a) COCTOMT N3 OOHON BEPLUNHbI;

6) oons OBYLONLHOrO rpada;

C) CBA3HbIV rpad C YETHLIMU CTEMNEHSIMUN BCEX BEPLLUUH.

[) NonHbIN noarpad rpada;

84.V| poctmxumma n3 V||: a) cywecTByeT nyTb ¢ Ha4yanom V| n koHuom V|| 6e3 yuéta opueHTaumu
ayr;
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6) cywecTtByeT nyTb ¢ Ha4anom V| u koHuom V||;

C) ecnu OHM coeliMHeHbl pebpom ¢ Havanom B V| n koHuom V||;
d) ecnu oHM coenmnHeHbl pebpoM ¢ Havyanom B V|| 1 KoHLoM V|;
2. KoHTponbHas pabora

Tembl 10, 11,12

3apauum Ha nepeceyeHmne n 06beAVHEHNE MHOXECTB.

1.1

rlyCTb yHuBepcasibHOe MHOXEeCTBO U ? MHOXECTBO BCEX agpecos Be6-CTpaHI/ILI, B MHTepHeTe, NMOCBALLEHHbIX ,D,I/ICKpGTHOVI
martemMaTtuke.

A ? MHOXECTBO BCEX BED-CTPaHWL, CO3OaHHbIX 3a TEKYWMIA rof (T.6. HEAABHO NOSBUBLIMXCS;
B ? MHOXecTBO BCex BEO-CTPAHULL O AUCKPETHOW MaTEMATUKE, MPUHAANEXAWNX HAYYHBIM YHPEXOEHNSM;
C ? MHOXECTBO BCex BEO-CTpaHULL O IMCKPETHON MaTeMaTuke, CoaepXallux npuMepbl 3aaay.
KakoB coepxaTtenbHblii CMbICT (XapakTepucTMieckoe CBOMCTBO) KaXA0ro 13 creaytowmx 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 KOMMNbIOTEPOB, UMeWMX npoueccop Pentium-4;

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLNX MOAEM.

KakoB conepxarenbHblii CMbICI 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 (hVpM, NPOJAIOWMX OPTrTEXHNUKY;

B ? MHOXECTBO chMpM, MPOM3BOASLMX NOCNErapaHTUiiHoe 0bCnyXnBaHMe;

C ? MHOXECTBO OUPM, NMEIOLLMX MNOXYI0 penyTauuio.

KakoB conepxarenbHblii CMbICI CNeayoWwmnx MHOXECTB!

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

@14

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX NtoAer Ha 3emne;

A- MHOXEeCTBO ntofen, xueywmx 8 Poccun;

B ? MHOXecTBO ntofeit, He ctapwe 18 nert;

C ? MHOXeCTBO NoJen, yyawmxcs B By3ax.

Kakoe conepxarenbHblii CMbICI CneayowWwmnx MHOXECTB!

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

®15

MycTtb U ? yHuBEpcanbHOEe MHOXECTBO BCEX KHUI B MUpe.

A ? MHOXECTBO KHWT, nMmetowmxcst B bnbnmnoteke KamA3a;

B ? MHOXECTBO KHUT O KOMMblOTEPAX;

C ? MHOXECTBO KHUI Ha MHOCTPAaHHbIX S3blKaXx;

Il - MHOXeCTBO KHMI nspartenscTea ?Hayka?;

E - MHOXeCTBO KHWI B TBEPAOM Nnepennerte.

KakoB conepxarenbHblii CMbICI CneayoWwmnx MHOXECTB!

a)6).)r)n) E

®1.6

MycTb yHMBepcanbHoe MHoXecTBo U Bcex nporpaMMmncToB covpMbl. A ? MHOXECTBO BCEX NMPOrpaMMMCTOB, 3HAKOLWMX
Delphi. B ? MHOXeCTBO BCex NporpaMMncToB, 3Harowmx Visual Basic. C ? MHOXECTBO BCEX MPOrpamMMnCTOB, 3HAIOLWINX
C++. KakoB conepxartesbHblii CMbIC CNeayOWNX MHOXECTB?

A)

5) [ADOBOO0O0C
B) C\A [l B)

N (A 0080 00
1) AB\C

@17

MycTb yHMBepcanbHoe MHOXeCTBO U BCcex KHUT B B1bnuoTeke. A ? MHOXECTBO BCEX KHUI MO Matematuke. B ? MHOXecTBO
Bcex kHur 1990 ropa Boinycka. C ? MHOXECTBO BCEX KHUI Ha aboHeMeHTe. D ? MHOXECTBO BCex KHUr o6bemom Bonee 200
cTpaHuy. KakoB conepxaTenbHblii CMbICI CNeayoWmMx MHOXECTB?

A) Al O (0)
B) (AB) [ (cl)
B)( 0IB)\(C [0D)
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N @e\D)iilc
@18

ManeHbkuin Manb4uk xoamn no necy. OH cobpan necHole sroabl (MHoxecTBo U). Cpenm Hux 6binu 3eneHble (MHOXECTBO
A), KpacHble (MHOXecTBO B) 1 noeneHHble YepBsaMu (MHOXecCTBO C), Takxe cpenm siroq 6blin 1 KpacHo-3eneHble. Kakos
coepXaTenbHblA CMbICN KaXA0ro 13 cnegyowmx MHOXeCTB:

1) uyclalpy).
2) (AlB)llc.

3) 0.

4) U\(clA).
@19

MycTb yHMBEepcanbHoe MHOXecTBO U ? MHOXECTBO BCEX KOMMbIOTEPOB B ompmMe, A ? KOMMboTepoBs ¢ npoueccopamu PlI,
B ? komnbtotepsbl ¢ Bugeokaptamm NVIDIA, C ? komnbtotepbl ¢ CD ? ROMamw.

O6BbSACHNTL cnepytowmne BblpaXeHus:

5) AUBUC
@ 1.10

Ha ogHoii ynuue nponsolwna asapusi asTomobunein (MHoxecTso U). CTONKHYNNCh NerkoBble aBTOMOBUM (MHOXECTBO A),
rpy3oBble aBTOMOOUM (MHOXECTBO B), aBToMO6GUNM NpaBoOXpaHUTENbHbIX OpraHoB (MHOXecTBO M), asTomobunu ¢
npuuenamu (MHoxecTBo D). KakoB cogepXaTenbHblA CMbICN KaXA0ro u3 cnegytowmx MHOXeCTB:

NHAAIMI).

2)U\(ADH T80 Omy).

3)Al(BIMm).

4)u\( Im).

)(AWID.

) D¢ 0(alBy).

opraHoB v 6e3 npuLenos.

& 1.11

Ha oaHom n3 ViHTepHeT-caiiToB 6bin npoBeneH onpoc: ?Kakyto onepaunoHHyto cuctemy [OC] Bel ncnonbayete?
Monb3oBaTensiM 6bINo NPeanoXeHo BbIbpaTh O4MH UM HECKONbKO BAPUAHTOB OTBETA M3 CNELYIOWMX:

a) Windows XP

6) Windows 98;

B) Linux

Huxe npreeneHbl pesynbTtathl onpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - TONbKO Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP 1 Windows 98;

1% - TonbKO Linux n Windows XP.

OnpenennTb, CKOMbKO %-0B OMPOLLEHHbIX ncnonb3ytoT Bce 3 [OC]? Ckomnbko ONPOLWEHHbIX MCMoNb3yoT nubo Linux, nubo
Windows 98; nn6o ux BMecte? CKoNbko ONpoLWeHHbIX ncnonbaytoT nnbo Windows XP, nnbo Windows 98, nmbo nx
BMecTe? CKOMbKO OMPOLEHHbIX cnonb3ytoT nmbo Linux, nnbo Windows XP, nnbo nx emecte?

@ 1.12

MapeHb kynun cebe 30 pybawek. N3 Hux 20 pybaluek ¢ AnNUHHbIMKA pykaBamu, 10 pyballek ¢ ANMHHbIMK pykaBamu u 6e3
nyrosuL. CKonbKO NapeHb Kynun pybawek 6e3 nyrosuL, ¢ KOPOTKUMK pyKaBaMu, CKONbKO pyballek ¢ ANMHHBIMU pyKaBamu
1 C NyroBumLamm, CKONbKOo Bcero pybalek 6e3 nyrosuLl.

€ 1.13

B marasvHe nponasanuch KakTtychl: 45 waposuiHbix, 50 ¢ uBeToukamu, 50 6enoro useta, 20 6enoro LeeTa ¢
uBeToukamu, 20 Henoro LBeTa WapoBuOHble, 25 WapoBuaHble C UBeTo4KaMu, 15 wapoBnaHbIX 6enoro useTta ¢
LBETOYKaMU, 5 3eNeHbIX BbITSHYTbIX, HUKOTAa He LiBeTylmX. CKOMbKO KaKTYCOB TOMbKO WAPOBUAHBIX, TONbKO Henoro
LBeTa, TONbKO C LIBETOYKAMM, CKOJIbKO BCEro KakTyCOB.

©1.14

B xnebonekapHe ncnekny 300 nupoxkos. Cpean HUx Bcero ¢ Msicom 116, ¢ pucom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TONBbKO C MACOM 58, TONbKO C pUCOM 42, TONbKO C KanycTtom 1 pucom 20, KONM4eCTBO NMUPOXKOB C KanycTol N C MACOM
paBHO KONMYECTBY MMPOXKOB C PUCOM U MSCOM. CKOMbKO NMUPOXKOB CO BCEMW TPEMS HAYMHKaMM Cpasy, CKONbKO BCErO C
KanycToi, CKoNbkKo 6e3 Ha4YMHKMU.

€ 1.15
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MacTyx nac ko3 u ko3nos. Kosnos Bcero 100, 6e3pornx He 4epHbIx k035108 30, HE YEpPHbIX KO3/I0B C poramu 45, YepHbIX He
poraTbix k03n0B 20, YepHbIX poratbix KO3 15, He YepHbIX He poratbix KO3 75, Bcero ko3 125, Bcero poratbix KO3 1 KO3/10B
95. CKonbKO BCEro KO3 M KO3M0B MaceT NacTyX, CKOMbKO YEPHbIX poratbiX KO3M0B, YEPHbIX HE poraTbiX KO3, He poraTbix He
YepHbIX KO3.

€ 1.16

B onHoM ropoae KaHagpbl 70% xutenei 3HatoT cppaHuy3ckuii a3blk n 80% - aHrnnickmin 83bik. CKONbKO NPOLEHTOB
Xutenei 3HatoT 0ba s3bika?

@ 1.17

Ha ogHoii ynuue nponsowna asapust asTomobunein (MHoxecTBo U). CTONKHYNNCb NerkoBble aBTOMOOMNM (MHOXECTBO A),
rpy3oBble aBTOMOOUAN (MHOXECTBO B), aBToMOOUNN NpaBoOXpaHNTENbHbLIX OpraHoB (MHOXeCTBO M), aBTomobunu ¢
npvuenamm (MHoxecTBo D). o conepxartenbHOMy CMbICTy MOCTPOUTb MHOXECTBO:

1)MHOXECTBO He rpy30BbIX aBTOMOBUEN HE NPABOOXPAHUTENBHBIX OPraHoB C NpULienamu.

2)MHOXECTBO NErKOBbIX aBTOMOBWNER HE NPaBOOXPAHUTENBHbLIX OPraHOB C MPULENAMM Y MHOXECTBO MPY30BbIX
aBTOMOBUNEN NPaBOOXPAHUTENBHbLIX OPraHoB.

3)MHOXECTBO aBTOMOBUNEN NPaABOOXPAHNTENBHbBIX OPraHoB 6e3 NpULLENOB.

4)MHOXeCTBO aBTOMObMNER 6e3 NpuULLENOB.

€ 1.18

B komMnaHuu paboTaloT NporpamMMucTbl, ymMetowme nporpammuposatb 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 si3bika 3HaeT 1 yenosek. CKONbKO NporpaMMmMcToB paboTaloT B KOMAaHUN?

€ 1.19

B rpynne 25 ctyneHToB. 10 13 HMX noppabatsiBaloT Ha CTpoiike, a 8 ? kypbepamu. 10 CTyeHTOB He noapabarbiBatoT
Hurne. CKonbko CTYAEHTOB 3aHMMaOTCS U TeM 1 apyrum? CKonbko noapabatbiBaloT TONbKO Ha CTPOKe?

€ 1.20

Ot wkonbl €1 Ha ropoAckor onuMnNnaae nNo MareMaTmke y4actsoBany 15 WKONbHWKOB, N0 ousnke ? 8, No nHgopmaTuke
? 12. 4 yqeHuka yyactsoBanv B oiMMnunanax no Mmatematvke n gousnke, 5 ? no matemaTuke n nHgopmatuke, 3 ? no
pU3nKe N NHopMaTuKe. 2 y4yeHrnka y4acTeoBanmn Bo BCex Tpex onumnmagax. CKkonbko yHeHUKOB y4acTBoBanu

a) TONbKO B ONIMNnae no Marematuke?

6) Tonbko B onuMnMane no omanke?

B) TONIbKO B ONMMNuage no uHgpopmatmke?

@ 1.21

B kHUXHOM wkagpy 80 kHWr. 39 13 HUX No Matematuke, 51 kHura nmeet 06vem bonbwe 200 cTpaHuUL. CKONbKO KHUT NO
matematuke nmeet 06bvem bonbwe 200 cTpaHuy?

®1.22

B knacce 20 y4eHVKOB yBnekatoTCst My3blkoi. 11 13 Hux ntobsaT knaccurky, a 12 ? COBpEMEHHYHO My3bIKY.

A) CKONbKO YHEHVKOB NIIOBST TONBKO KNACCUYECKYIO My3bIKy?

B) Tonbko coBpeMeHHy0?

€ 1.23

N3 Huxeropoackoro soonapka 3a Ho4Yb cHexanu XMBOTHbIE. 22 N3 HMX BblIn ¢ XBOCTOM, 16 - Bbiin 0B6MXeHbl Ha OeTei,
KOTOpbIE BCE BPEMS MbITANNCH B HUX YEM-HUOYOb 3anycTuTh, 18 ? npuxsaTunu ¢ coboli CBOMX COCEnE Mo KNeTke.

3BecTHO TakXe, 4TO cpeaun cbexaBlumx 8 - XBoCTaTbIX B3SBLWIME coceneil, He bbinm 0buxXeHbl, a 7 - 06UXEHHbIX Bbln ¢
XBOCTOM, HO HE B3I COCELEA.

Tonbko 06uxeHHbIX 6bifo Ha 1 6onblue, YEM TONbKO XBOCTATbIX U Ha 1 MeHbLUe, YeM TONbKO YOeXaBWwmnx ¢ CocenoMm, 3aTo
00OVXXEHHBIX XMBOTHbBIX C XBOCTOM U C cocenoM Ha 3 6osblue, YeM TONbKO XUBOTHBLIX C XBOCTOM.

OnpepennTb: KONYECTBO COEXaBLUMX TOMBKO C XBOCTOM; TOSIbKO 0BMXEHHBIX 1 TONIbKO C COCEA0M; 0OMXEHHbIX C
cocenoM, Ho 6e3 xesocTa.

MprMeYaHue: TeX XNBOTHbIX, KOTOPbIX MPUXBATUIN, KAK CAMOCTOSITENIbHO COEXaBILMX HE Y4YUTbLIBATD.

©1.24

LaHbl pesynbtaTtbl onepauunii, NpoBeaeHHbIX Hag MHoxecTeamu E,F,H. OnpenennTb n3 kakux aneMeHToB COCTOSIT 3TU
MHOXeCTBa.

nN =
T

a b~ W

)
@ 1.25

Onpe,uenmb N3 HMXe npmneeneHHbIX cnocobos npencrtaBneHmnsa MHOXeCTB Te, KOTOPble ABNAITCA Hambonee 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};
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n) A5 =B(U) ={@,{a}.{b},{a,b}}, rne U ={a,b};

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

€ 1.26

MNycTb yHMBEepcanbHoe MHoXecTBo U ? BCce npenonasateny kadenpsbl ?MNpuknagHon MateMaTukm 1 ynpasneHns?.
A - MHOXECTBO BCeEX Npenoaasarteneil crapue 25 ner;

B - MHOXeCTBO BCex npenofaBsarteneii, MetLLmx Boicliee 06pa3oBaHue;

C - MHOXeCTBO BCEX MPOrpPaMMUCTOB;

D - MHOXECTBO BCeX NpenoaaBaTenei, 3HaOWMX aHMTMACKNIA A3biK.

HeobxoonmMo conoctaBnTb Cneaytowme MHOXeCTBa U COOTBETCTBYHOLME UM XapakTepUCTMYeCKe CBOMCTBA!

a) MHOXECTBO BCEX NpenogasaTenei
He cTapue 25 neT n MHOXEeCTBO BCeX
NpOrpaMM1CTOB C BbiCWMM 06pa3oBaHnEM;

6) MHOXeCTBO Bcex npernoaasateneii ¢
BbICLIMM 0O6pa30BaHVEM 1 B BO3pACTE
cTapwe25 net, HO He ABNAOLWUXCH
nporpammmcTamu;

B) MHOXECTBO BCEX MPOrpaMM1CTOB ,
He 3HaKoWWX aHrNNNCKOro S3blKa;

r) MHOXECTBO BCEX nporpammucTos 6e3
BbiCIero o6pas3oBaHus 1 He ctapuie 25 ner;

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

€) MHOXECTBO BCEX NMPOrpaMMMCTOB MNagwe

25 ner.

YnpolieHre onepaunii Haa MHOXECTBaMU.

@ 1.27

OcyuwecTBMTb onepaummn Hah MHOXECTBaMN, ECNN:
U={a,B,c,d,efgh},A={a,Bc,d e}B={e f}C={g, h}
a) 6) B)

r) (A\B) C n)

9 1.28

OcyuwecTBMTb onepaummn Han 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, yuntbieas, uto U=A [l B:

a) (AB)\(A [l )

6) (A B)\(A UB)

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

r) (A\B)I0 (A OUB)

€ 1.30

Jokasatb cnegyrowme CBOMCTBA onepauunii Hag MHOXeCTBaMu:
a) ; (MAeMNOTEHTHOCTb)

6) ; (3akoHbl e MopraHa)

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

ecnu U = {,0,p,M,y,lw,K,a}

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

@ 1.31

OcyLI.I.eCTBI/ITb onepaunn Han MHOXeCcTBaMun, ecnun:
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
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€ 1.32
LaHbl MHOXecTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. 3anmucaTtb MHOXeCTBa, 3aAaHHbIe CNeOYOWNMN BbIPaXEHNSMN:

a)AllB

6)
B) (A\B) llC
r) (A 0B O0cy (A 00B O0c)
n) A\B
e) (C\A) lB
¢ 1.33
Ocy[ll.l.l,eﬁ)TBl/lTb onepaumnmn Hag MHoxecTBamun 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 }:
1AlclB.
2)u\AlclBy).
3)A\(clB).
4) ¢ 0c).
s)ulla)lsl).
@ 1.34
Halitn Bce anemeHTbl MHOXecTBa F, ecnun A={ a,b,c,k }, B={ b,d,e,h },
C={e,fhk}, U={ab,c,defhk} F=(UAIAIBIC)).
®1.35
YnpocTutb:
1) [(Alc)(BOC))IBOA)IAD .
2) [((ADB)0(clAayD j0\).
©1.36
OcyuwecTBMTb onepauun Han MHoxecTBamu, ecnn A={1,2,3,4}, B={1,4}, C={1,3,5}, U={1,2,3,4,5}:
1) All (B C)
2) Al(BlC)
3) AllB
4) All (B\C)
A (Blc)
@ 1.37
YNpocTuTb cneayrowme BbipaXeHuns:
1) (AB) (AllC)
2) (AB) 0 (B)
3) (AB)U(A C)
¢ 1.38

MycTb yHMBepcanbHoe MHOXecTBo U cocTtout 13 uenbix Yncen. M3 kakmx aneMeHToB COCTOUT MHOXECTBO A, ecnu F=A[|B,
B cocTtout 13 Buaa yncen 5n, F coctont u3 Buaa 4ymcen 35n.

©1.39

MHoxecTBO A cocTouT 13 Yucen, kpaTHbix 3. MHoxecTBo B ? 13 uncen, 3akaHumBawowmxcs Ha undppy ?2?. Muoxectso C
? 13 ymcen, KpaTHbIX 8.

M3 kakux ymcen cocTosaT MHOXEeCTBA:
a)AllB O0c
6) (A 0B)\C
B) (A 00B) Oc ?
IOwnarpammbl Diinepa-BeHHa
€ 1.40
LokasaTtb cnegytowme yTeepxaeHus n nsobpasnts ¢ nomoubio 1B cnegyowme MHOXeCTBa:
1) (C\A)B = ()
2)lB=()
3) (B\A) C = (BC)\A
4) (C\A) (C\B) =C ()
o 1.41
PewnTb cnenytowme BolpaxXeHns n n3obpasutb Ux Ha auarpammax ditnepa-BenHa. U={ a,b,c,d,e,f }, A={ a,c,d,f }, B={
a,b,ef}, C={b,c,d,e}.
1)(wa)lc)ls.
2)(Allc)lB.
)(ADC)\B
4)(AB)cC.
® 142
Mo n3obpaxeHusiM Ha guarpammax ditnepa-BeHHa cocTaBUTb U PeWnTb BbipaxXeHus, ecnm
U={ ab,c,d,e,f,g,h}, A={ a,c,ef,g,h}, B={b,c,de,f}, C={a,dfh}.
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@ 1.43

IlokasaTb cnegytouwme yTBEPXOEHUS C MOMOLLbIO AnarpamMm diinepa-BeHHa.
1)(AlB)I(alc)lBIp)I(clp)=(alc)lBIpy)l(AalB) [

((clDy).

2)AllBIcID=(AlD)\(B\C)I(C\B)).
3)clp)l(albplc)lalslc))=Alslclp)lalbplc)ld

((alBlc).

@ 1.44

Mo OaHHbIM OonarpamMmmam SMnepa-BeHHa COCTaBUTb HECKOJ/TIbKO BblpaerMIZ.

9 1.45

B 6unbspaHoM 3ane Bcero HaxoamTcst MHoxecTBo U GunbsipaHbiX Wwapos. Ha 0AHOM 13 CTONOB HAaX0AUTCS MHOXECTBO A
wapos. /13 HMx MHOXecTBO B ? kpacHble, a MHoxecTBo C ? noTpeckaslmecs. OxapakTepuayinTe gaHHbIe MHOXECTBA
(copepxaTenbHbllii cMbiCn U guarpamma diinepa-BeHHa MHoXecTBa):

1U\(AB)IC).

2)u\(c).

3)AlclB.

4)u\Bl).

5)B\(AlC).

9 1.46

A - MHOXecTBO HeveTHbIX yncen oo 100. B - MHOXecTBO uncen, genswmxcsa Haueno Ha 3 0o 100. Haintn aneMeHTbl
MHOXecTBa C, NnpnHaanexawmx nepeceyeHmnto 4aHHbIX MHOXECTB.

2. OTHOWeEHUS 1 onepaumm

3afnaHne OTHOLWEHWNIA

9 2.1

MycTtb M paBHo {2,5,-7,9,12,-15}. CocTaBnTb MaTpMLbl U CAUCKK Nap OTHoWeHuA R1, R2m2.

Ecnm R1 ? ?umeTb cymmy Bonblue gecstn?, R2 ? 2uMeTb pasHocTb 6onblue Hyns?.

@22

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb MaTpuubl oTHoweHuni R1, R2, RSDM*M, ecnn R1 ? ?6bITb OCTaTKOM OT AeNeHus Ha
37, R2 ? 7B cymme paBatb 9?7, R3 ? ?npousseneHne BonXHO 6biTb 6onblie 77.

923

Mycts M={1,2,3,4,5,6,7,8,9}. CoctaButb Mmatpuuy otHoweHuns R1, R2 0MxMecnm

1. R1 - ?6bITb HAMBONBLWMM NPOCTLIM MHOXUTENEM OISl YETHbIX YNCEN?(HeNb3sl OeNnTb YUCNO Ha camo cebs 1 eanHWL).
2. R2 - ?6bITb HAaUMEHbLNM NPOCTLIM MHOXMTENEM A5 HEYETHbIX Yncen? (Henb3st AeNUTb YACNO Ha caMo cebs).
@24

CoCTaBWTb MaTPHLLy OTHOWEHI, 3aAaHHbIX Ha cucteme MHoxecTs [(F), roe F={ 1,2,3,4 }; R ? ?nepecekatbcs ¢ ?7.
©25

Myctb M={1,2,3,4,5,6,7}. CocTaBmTb MaTpuupl oTHoweHui R1, R2, R3 M x M, ecnu

R1 ? ?umMeTb OOUH 1 TOT Xe OCTaTOK OT OeNeHns Ha 77;

R2 ?7?6bITb paBHbIM?;

R3 ? ?6bITb He MeHblue?

926

Myctb M={1,2,3,4,5,6,7}. CocTaBnTb MmaTpuuy oTHoweHus R, ecnn R={(a,B) (a+1-8) ? 4eTHOE}

@27

Mycte M={1,2,3,4,5,6,7}. CocTtaBmTb Matpuuy oTHoweHus R, ecnu:

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

©238

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

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

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

©29

3 paHHbIX NprMepoB BblibpaTb Te, B KOTOPbLIX BbINOMHAETCS OaHHOe OTHOWEHWe:

R1 ? ?6bITb cTporo 6onbuue?.

R2 ? ?umeTb YeTHyto Cymmy?.

R3 ? ?umeTb 00K YEeTHbI OennTenn?.

Mpumepsl: (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).

€ 2.10

MycTtb A ? anchaBnT (MHOXECTBO BCex BYKB B pyccKoM andiasute). 3apaHo MHoxectso M= {a, 6, B,r,a,e,n,k,n}
?N0AMHOXECTBO MHOXecCTBa A. 3afaTb MaTpuLeld cnepyowee OTHOLWEHME:
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R= {(x,y) : x- cornacHas, y ? rnacHas}

€212

Myctb M={1,2,3,4,5,6,7}. CocTtaBnTb Matpuuy oTHoweHuns R, ecnn: R={(a,B):(a+1) ? nenntenb (a+B)}
€213

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

R2 ? ?6bITb ABOOPOOHBIMM BpaTbsIMn?.

R3 ? ?6bITb NpanenomM??.

R4 ? ?umeTb 06Lero coiHa?.

€ 2.14

Mo paHHbIM oTHOweHusM R1, R2, R3, R4 coctaButh CTPYKTYpy MHOXECTBA aneMeHToB. Ecnn R1 ? ?6biTb poaHbIMY
6paTbﬂMV|’? R2 ? ?6biTb genom??, R3 ? ?6biTb osnen??, R4 ? 6biTb Npagenom??.
1={ (b,c), (e,f), (h,k) }.
2={ (a,d), (c,9), (f,h), (f,k), (a.f), (a,e) }.
3={ (c,d), (b.e), (b/f), (e,9) }.
4={ (a,9), (c,h), (c.k) }.
0 2.15
MpuBecTn NATb NPMMEPOB Nap OTHOWEHWIA, AN KOTOPbIX BBIMOMHAOTCS BCE TPU OTHOWEHNS, YKa3aHHbIEe HUXE:
R1 ? 2uMeTb 06WUIA HEYETHBIV OenuTeNb, nexauwuii B uHtepsane (1,10)?.
R2 ? ?uMeTb YeTHyto cymMMy, nexauwyto B nHTepsane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
€ 2.16
Beinncatb Bce aneMeHTbl 4eKapTOBOro Npon3seneHns MHoXecTs A n B, ecnn
A={a,B,c,d,e}
B={1,2,3}
©2.17
Hawntu gekaptosoe npomsseneHvne MHoxecTs A u B, ecnn A={ a,b,d },
B={fd,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
Beinncatb Bce anemMeHTbl 4EKAPTOBOro Npon3BeneHns MHOXecTBo A n B, ecnu:
A={a,B,c}; B={1,2,3,4,5}
€ 2.20
BbinnucaTb Bce aneMeHTbl 4ekapToBOro nponsseneHns MHoxecTso AxBxC, ecnu:
A={1,2}, B={a,b,c}, C={k,l,m}.
@ 2.21
Bbinncatb Bce aneMeHTbl 4ekapToBOro npounsseneHns mHoxecTs A n B, ecnn A={1,2,3}, B={a,c,e}
©2.22
Monb3yscb METOOOM MaTteMaTMYECKOM OedyKUMM HanncaTb BCE 3NIEMEHTBI EKAPTOBOro Npon3seneHns MHoxects M1 x
M2 x M3 ? x x Mn = i, nopoxgatouweri npoLenypon.
€ 2.23
Boinucatb Bce aneMeHTbl MHOXecTBa M2, ecnn M={a,B,c}
©2.24
Haitu npasyto 1 nesyto 06nactb OTHOWEHMS:
R={(1,2), (2,1), (3,1), (1,3), (3,5)}
€225
Haiitn npasyto 1 nesyto obnactb OTHOWEHMWS
R={(1,1), (2,2), (3,3), (1,2), (2,1)}
€ 2.26
HariT npasyto 1 nesyto 061acTb OTHOLWEHNS:
R={(a,b), (c.d), (e,f)}
@ 2.27
Harit npasyto u nesyto 061acTb OTHOLWEHWS:
R={(1.a), (2,8),(3,c),(4.d), (5,)}
€ 2.28
Halitn npasyto n nesyto 061acTb OTHOLWEHWS:

R={(a,1), (2.e), (¢,3), (9.9), (7.8), (5.K)}
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€ 2.29

$1BnseTCS N OTHOLWEHNE

R= {(312)5 (B,3), (014)1 (d,5)},

onpeneneHHoe Ha LeKkapTOBOM NPOuN3BeaeHN MHOXECTB:

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

€ 2.30

SiBnsieTcs Ny oTHoweHue R:

R= {2,3), (1 ,a), (S’B)’ (45B)! (570);

onpeneneHHoe Ha LeKapTOBOM NMPON3BEAEHN MHOXECTB:

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

€ 2.31

SBnsieTcs nu oTHoweHue R:

R={(1,a), (1,8), (3.d), (5,¢), (5,d),

onpeneneHHoe Ha feKapTOBOM NPON3BELEHNN MHOXECTB

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

€ 2.32

MycTb oTHOWeHNe R 3apaHo Ha oekapToBOM npom3seneHnn MHoxecTs P u N, roe P- MHOXECTBO BCex NacrnopToB
HEeKOTOpOW cTpaHbl, a N ? MHOXEeCTBO BCEX HOMEPOB 3TWX NACMOPTOB, CNyXalnx AN naeHTngmKaumum.

Asnsetcs nu oTHoweHue R doyHKumnen?

€ 2.33

MycTb MHOXecTBO R 3anaHo Ha nekapToBoM npousseneHmn 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
COLEepXMTCS Ha cTpaHuLe y. Sensetcs nu R doyHKUmen?

€234

B BoLoéMe nBa neckaps, ABa kapacs U ogHa liyka. 3Hasi, 4To Kapach U lyka ? XulHble pbibbl (LyKa MOXET CbeCTb
kapacsi), BbiiCHWTb 6uHapHoe oTHoweHne ?R ? BbiTb CbeAEHHBIM? (T.€. BblTb NULLE) C MOMOLLBI0 MaTPULbI.

€ 2.35

Ins YKa3aHHbIX HUXEe OTHOLWEHNA npuBecCTn npmumepbl Nnap, ond KOTOPbIX BbIMOJIHAKTCA OTHOLWEHNA. OTHOWeHMs 3a8aHbl
Ha MHOXEeCTBE 3JIEMEHTOB CTPYKTYpPbl THOCEO0/IOrM4eCcKoro nepeesa.

Cnepyowme OTHOWEHNS:

R1 ? ?6biTb pooutenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Lo4Yepbto) ?

R4 ? ?6bITb 6patoM Unm cecTpoin?

R5 ? ?6b1Tb nanein nnm tetein?

R6 ? ?6bITb ABOOPOAHBIMU CECTPamMm nan bpaTbsmMn?
€ 2.36

Lpy3bs cmaodar 3a kBagpartHbiMu cTonoM. MNpusecTy npyumepbl Nap, Ans KOTOPbIX CNenyowmne OTHOWEHNS BbIMOMHAOTCS:
R1 ? 6bITb cocenom

R2 ? cunetb HanpoTnB

CBolicTBa OTHOLLEHWIA

@ 2.37

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

€ 2.38

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

€ 2.39

KakoBbl CBOWCTBA OTHOWEHWI, 3a4aHHbIX: HA MHOXECTBE NI0AEN:

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

€ 2.40

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

@ 2.41

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

@ 2.42

B BoL0EMe NnaBaloT neckapy 1 kapacu. 3Hasl, 4To kapacu ? XulHble Pbibbl, BEIICHUTL CBOWCTBA BUHAPHOMO OTHOLIEHUS
R ? ?6bITb cbefeHHbIM? (T.€. BblTb NUWEN).

€ 2.43

KakoBbl cBOCTBA OTHOLLIGHI/II7I, 3adaHHbIX HA MHOXeCTBe JJ,eIZCTBI/ITe}'IbeIX yncen. R ? 6bITb HaTypanbHbIM J'IOFapI/I(pMOM,
T.e.a=1Inb (b>1 nblo).
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@ 2.44

KakoBbl cBolicTBa OTHOWEHUSt R ? 6bITb KyboM, T.€. b=a3, 3ajaHHOro Ha MHOXECTBE HaTypaslbHbIX YACen?

€ 2.45

KakoBbl CBOMCTBA OTHOWEHWIA, 3afaHHbIX HA MHOXeCTBe HaTypanbHbix Yucen N, ecnu R ? ?6biTb cTporo 6onble?, To
ectb R={(a,b): a>b}.

€ 2.46

B BOOpY>XEeHHbIX cunax pota COCTOMT M3 TPEX B3BOAOB, a B3BOA N3 TPEX OTAENEHWI, B KaXA0M oTaeneHmun no 11 conpat
1 KOMaHANP-CEPXaHT, a B3BOAOM ieiTeHaHT, poToli kanutaH. Onpenenuts CBONCTBa BUHAPHOrO OTHOWeEHUst R ? BbITb
KOMaHAMPOM POThl.

@ 2.47

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX Yucen:

a) R1 ? 6bITb CTPOro MeHblLue

6) R2 ? nmeTb 0bwwit gennteno

B) R3 ? 6bITb HEe MeHbLue

€ 2.48

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

€ 2.49

KakoBbl cBOMCTBA OTHOWEHNS R ? ?6bITb KPaTHBIM?, 334aHHOrO HA MHOXECTBE HaTypanbHbix Yncen N.

€ 2.50

3agatb CMCKOM U MatpuLeit, a Takxe rpadguyecku (oprpadom) cneaytolee buHapHoe oTHolweHue R.

Lx. gooH HelimaH (1903-1957) npennoxun 6nok-cxemy 9BM nocnepnoBatenbHOro NencTeumsi, KOTopas COCTOUT U3
MHOXeCTBa yCTponcTs M:

M:={a, B, C, d, €},

roe a ? ycTpomcTBO BBOLA;

b ? apudomeTnyeckoe yCTpoOMCTBO (NPOLIECCop);

C ? yCTPOWCTBO ynpaBneHns;

d ? 3anomuHaiowee yCTPONCTBO;

e ? yCTpOMCTBO BbIBOAA.

PaccMoTpeTb MHGPOPMALIMOHHBI 06MEH MexX .y YyCTPOMCTBaMM Mi U mj , KOTOpble HAaX0AATCSA B OTHOWeHMU R, ecnu 13
yCTPOMCTBA Mi NOCTynaeT MHgopMauns B YCTPONCTBO Mj.

€ 2.51

3anaHa cTpykTypa cnegylouwero suaa:

Bbinvcatb napbl, Anst KOTOPbIX BbIMOMHATCA OTHOWEHNSA:
A) R1 ? 6biTb Aenom

B) R2 ? 6biTb nanen

B) R3 ? 6bITb ABOOPOAHBIM BpaTOM

€ 252

KakoBbl CBOMCTBA OTHOWEHNS R ? ?6biTb 4ACTHIO LLENOro?, 3aaHHOrO Ha MHOXECTBE 3NIEMEHTOB CTPYKTYpbI? 3anatb
JaHHOe OTHOLWeHne MaTpuLen.

3. Teopuna rpacos

% 3.1

Lns naHHOro rpagpa HapucoBaTb N30OMOPMOHBIV rpady Takmm obpasoMm, 4Tobbl pebpa Mexay coboii He nepecekanucs,
Jopucosartb 4o NONHOro rpada.

€ 3.2

3apatb rpadp A, HaNTW CTENEHW BEPLWMH U CYMMY BCEX CTEMEHEN.

€33

3apathb rpad MaTpuLaMn CMEXHOCTY 1 UHUMOEHTHOCTH, CMCKOM pebep.

@34

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

€35
3apatb maTpumuaMmn CMeXHOCTU N MHUMOEHTHOCTU, a TakXe CMNCKOM CJ'IG,D,ytOLLI,I/IVI rpad.

€ 3.6
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MocTtponTb rpac No MaTpuLLe CMEXHOCTK, ECNK 9TOT rpad SBnseTcs oprpadoom.

abcdef
a01000"1
b001100
c000101
d000010
e000001
f010100

& 3.7
MocTpoinTe ana gaHHoro rpadpa N3oMopoHbIA emy rpad.

€ 3.8
MycTtb oprpadd 3apaet oTHoweHne R. Kakosbl CBOMCTBA 3TOr0 OTHOWEHNS?

€ 3.9
Ons naHHoro rpagpa onpenenuTb PacCTOsSiHUE MEXAY BEPWMHAMM, PALNYChl U LEHTP.

€ 3.10
Mo AaHHOW MaTpuLLEe CMEXHOCTH NMOCTPOUTb rpad.

12345

100011
200101
301010
410100
511000

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

@ 3.12

Ins rpacpos G1, G2, G3 nocTpontb MaTpuLibl CMEXHOCTM.
€ 3.13

Onpepenutb ctenexmn sepwinH rpados G4, G5, G6.

@ 3.14
IOns rpadgpos G4, G5, G6 onpenenutb pacCToSHUS MEXAY BEPLWMHAMW, LEHTPbI FpadioB 1 MX paamnychl.
€ 3.15
DaH rpac G. [ns ero BepLmH NpUBECTU NPUMeEPbI aiNepoBa LMKNa, raMUnbTOHOBA LIMKNA, MapLipyTa.

@ 3.16
Mo yCcnoBuio 3ana4n CoCtaBuUTb OAepesBo 1 onpenenntb, BeplnHbl KakKnux TUNOB OHO COOEPXNT.

Ha cknan ABToc60po4HOro 3aBoda NOCTYMNatoT AeTann CO BCEX NMPUIEeratwmx K HEMy 3aBOA0B. 3aTEM OHY
pacnpenensitoTcst Ha 2 NPou3BoACTBa: MexaHoobpabaTbiBatolwee 1 MexaHocbopouHoe. MexaHoobpabaTbiBatolee
NpoV3BOACTBO OTNPAaBNseT AeTanu Ans aanbHerwen 06paboTkn Mo Uexam: KapTepos, NepelHnX ocell, C6opKM MOCTOB; a
MexaHoCO0POUYHOe ? Mo uexam: KapAaHHbIX BanoB, WECTEPEH, apMaTypHbIM.

2. B kax oM 13 crnenylowmnx NpeanoxeHuin uMeeTcs, No KpaiHel Mepe, oa-

Ha owunbka, CBA3aHHas C HenpaBubHbIM YyNoTpebneHnem A3bika. MNocTtapaiitech
HalTV Kak MOXHO 6onblue owmnboK.

1) Yucno 144 okaH4nsaeTcs undppon 4.

2) PaBeHcTBO, coepxallee Hen3BecTHOe Y1cno, 0603HaYeHHoe ByKBOIA,
Ha3blBAETCH ypaBHEHNEM.
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3) KopHeM ypaBHeHWsi Ha3blBaeTCS YNCO, NPV NOACTAHOBKE KOTOPOro
B YpaBHEHIE MOJy4aeTCsl BEPHOE PaBEHCTBO.

11) YTBEepxaeHve
€CNU X MYy ? YnCNa, TO X+Y = Y+X

HapywaeT npasuno ynotpebneHus nmeH npenmetos. MNpasunbHas gopmyni-
poBKa TaKoBa:

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

12) OTpuuaHme oboarayator L.

13) Ecnun BbickasbiBaHus ?P? n ?Q? ob6a UCTUHHbI, TO BbicKa3biBaHue ?P 0Q?
TOXE UCTUHHO.

14) PaBeHcTBO A = B He MOXeT 6bITb BepHbIM, n60 A 1 B ? pasHblie BykBbl.
BepHbiMM MOryT BbITb TONBKO TpUBMANbHbIE paBeHcTBA A=A, B=Bu 1.4.

INornyeckme coto3bl

1. MiBaH, Tut n doma nofo3peBalnTCs B NOAXOre KOonepaTtuBHOM nanaTku.

Ha pnonpoce oHv panu cnepyowme nokasaHms:

WeaH. Mooxer Twur.

TuTt. 9 He nooxuran.

®doma. 4 He nogxuran.

JononHuTtenbHoe paccnenosaHne nokasano, YT0 POBHO OAMH M3 HUX cKasan
npasay. Kto nogxer nanatky?

2. AHTOH, Bopuc 1 Bagum nopospesatoTcs B yroHe aBTomobunsi. Ha nonpo-

Ce OHM Mnokasanu cnegyouiee:

AHTOH. Bopwuc nxer.

Bopuc. Bagnm nxer.

Bagum. AHTOH 1 Bopuc oba nryT.

JonycTuM, 4TO BUHOBHbIV IXET, @ HEBUHOBHbIV roBopuT npasay. KTo n3 Tpo-
UX BUHOBEH B YrOHe aBToMobuns?

3. bpayH, [I)xoHc 1 CMUT 06BMHSIOTCS B MOALENKE CBEAEHMWIA O moanexallmx
HanoroBoMy obnoxeHuto goxonax. OHW JatoT NOA NPUCSTOM Takue nokasaHus:
BpayH. [1>xoHC BMHOBEH, 2 CMUT HEBMHOBEH.

L>xoHc. Ecnn BpayH BUHOBEH, TO BUHOBEH 1 CMUT.

CMmunT. 9 HEBUHOBEH, HO XOTS Bbl OANH U3 HUX OBOWX BUHOBEH.

a) CoBMECTUMbI NN NOKa3aHUS BCEX TPOUX 3arn0A03PEHHbIX?

6) MokasaHusi 0fHOro 13 OBBUHSAEMBIX CNELYOT U3 NOKA3aHWUIA opyroro;

0 YbUX NOKa3aHNSX NOeT peyb?

B) Ecnn BCe Tpy HEBMHOBHbI, TO KTO COBEPLUM NXECBUAETENBCTBO?

r) Npeanonaras, 4To NoKa3aHns BCex 0BBUHSEMbIX BEPHBI, yKa3aTb, KTO BU-
HOBEH, a KTO HEBUHOBEH.

1) Ecnu HeBMHOBHbIN rOBOPUT Npasay, a BUHOBHbIN MXET, TO KTO BUHOBEH,

a KTO HEBUHOBEH?

4. NyTeweCcTBEHHNK HAXOAUTCS B OAHOM M3 ropoos A nnv B, HO B Kakom
MUMEHHO ? eMy HenaBecTHO. OH 3a8aeT cobeceiHNKY OLIMH BOMPOC, HA KOTOPbIN
MOXET MONy4nTb OTBET ?4a? UNn ?HET?, NpuyeM OTBET ero cobeceaHvka MOXeT
ABNATLCS NPaBAON UKW NOXbIO (HEM UMEHHO, eMY TOXe Hen3BecTHO). [Npuaymatb
BOMPOC, MO OTBETY HA KOTOPbIA MOXHO 6€30WNB0YHO CyanTb, B KAKOM ropoae
HaxoamMTCA NyTeweCcTBEHHUK.

LelicTBrnEe HECKONBKUX Cneayowwmx 3agad npoucxoant Ha OcTpoBe, HaceneH-
HOM JOObMU POBHO ABYX TUMOB: pbiLAPsIMM 1 NixXeuamu. Pbilapn Bcerna roBopsit
npaemy, nxewupl Bcerga nryT. Kaxapin xutens OcTpoBa ? pbilapb Unm NxeL.

Hu oIMH XnTenb He ABNSIETCS pbilapem U NXXeLoM 0LHOBPEMEHHO.

5. 1Boe xuTenei octpoBa, A 1 B, pasrosapmsanu mexay coboii. MNpoxoams-
WKiA MUMO He3HakoMel cripocun y A: ?Bbl ? peiuapb nnu nxeu??. ToT OTBETMNA, HO
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Tak HepasbopyMBO, HTO HE3HAKOMEL, HUYETO HE CMOT MOHATb. Toraa He3HakoMel
cnpocun y B: ?4to ckasan A??. ?A ckazan, 4to oH ? nxeu?, ? oteetun B. K10
13 octpoBuTaH A 1 B ? pbiuapb 1 KTo ? nxeu?

6. B aToi 3apnaye nea nepcoHaxa, A u B. A rosopuT: ?4 nxew u Thl ixew?.
KTto n3 gByx nepcoHaxei A n B ? pbiuapb 1 K10 ? nxeu?

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

13 ocTpoBuTaH A 1 B ? pbiuapb 1 KTo ? mxewn?

8. CHoBa gBa nepcoHaxa, A n B. A rosoput: ?4 ? nxew unu ol ? nxew?.

KTo ? pbluapsb, k10 ? nxeu?

9. B atoii 3apaye ? Tpu nepcoHaxa: A, B n C. A n B BbickasbiBatoT cnepny-
owme yTeepxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takme A,BunC

3. MNMpe3eHTauums

Tembl 10, 11, 12

PaspaboTatb npe3eHTaLMIO Ha TEMY:

Tema 10. MHoxecTBa. OCHOBHbIE TEOPETNKO-MHOXECTBEHHbIE onepaumu. M3obpaxeHne MHOXECTB C NOMOLLbIO
nnarpamm BeHHa-9linepa. OcHOBHbIe TOXAeCTBa anrebpbl MHOXECTB.

Tema 11. OTHOWweHNS. Buabl oTHOweHUIA. BuHapHble oTHoweHKs. Crnocobbl 3anaHns GBUHaAPHBIX OTHOLWEHWIA. MpsaMoe
(mekapToBo) NpousseneHne MHOXecTB. BriHapHoe oTHoweHne aekaptosa nponsseneHns. CBOWCTBA OTHOLIEHUIA.
Tema 12. Teopus rpagoB. OCHOBHbIE MOHATUS TEOPUM rPadooB.

9K3ameH

Bonpochbl k ak3ameny:

. OnpeneneHne MHoxecTBa. Obo3HaYeHne MHOXecTBa.[TpumMepsbl.

. OnpeneneHue paBeHCTBA MHOXECTB

. OnpeneneHune cemencTea MHOXECTB.

. OnpegeneHne NogMHOXeCTBA.

. OCHOBHblE CBOWCTBA BK/IIOYEHMS.

. OnpeneneHne MHOXECTBA-CTENEHMW.

. OnpegeneHne KOHEYHOro MHoXecTBa. Ee oTHoWeHWe K AMCKPETHOW MaTemaTuke.

. OnpeneneHre 06beanHeHNs MHOXeCTB. V3obpaxeHue ¢ nomolbio guarpamm BernHa-Oiinepa. MNpumeps

. OnpeneneHne nepeceyeHnst MHOXECTB. M306paxeHune ¢ nomoLbio ouarpamm BeHHa-Oiinepa. MNpumepsl

10. OnpeLeneHne pasHOCTV MHOXECTB. V1306paxeHune ¢ noMoLbto avarpamm BeHHa-Siinepa. Mpumepsbl

11. OcHoBHble TOXaecTBa anrebpbl MHOXECTB.

12. OnpegneneHne pa3breHns MHoxecTBa. [Mpumeps

13. OnpepneneHne aKBUBaNEHTHOCTN MHOXECTB.

14. OnpeneneHne CHETHOrO MHOXECTBA.

15. OTHoweHwWs. Buapl oTHoweHwu. BuHapHble 0THOWeHKs. Cnocobbl 3anaHns GBUHAPHbBIX OTHOLWEHWIA. MprMepsl.
16. OnpeneneHne NpsaMoro (oekapTosa) Npon3seneHns MHOXeCTB. [pumepsi.

17. OnpeneneHne GMHAPHOrO OTHOWEHUS AeKapToBa NPON3BEeAEHUS.

18. OnpepneneHve pethnekCNBHOCTM OTHOWEHNS.

19. OnpepneneHne aHTMPENEKCNBHOCTM OTHOWEHNS.

20. OnpepneneHne CMMMETPUYHOCTN OTHOLEHUS.

21. OnpeneneHne aCUMMETPUYHOCTM OTHOLIEHNS.

22. OnpepeneHve aHTMCUMMETPUYHOCTM OTHOLWEHNS.

23. OnpepeneHne TPaH3UTUBHOCTM OTHOLEHNS.

24. OnpepneneHne OTHOLWEHNS 3KBMBAIEHTHOCTMU.

25. OnpepeneHne OTHOLWEHNS TONEPaHTHOCTH.

26. OnpepeneHne OTHOWEHNS HECTPOroro Nopsaka.

27. OnpepeneHne OTHOWEHNS CTPOroro nopsaka

28. OnpepneneHue rpada. Pebpo rpadpa. yra rpadcpa. Mpumepsi.

29. OnpepeneHne HEOPUEHTUPOBAHHOIO rpada.

30. Onpepenerve oprpadpa. CmewaHHbIv rpad.l1pumepbl.

31. Bugnl rpacdbos. Onpenenexne netnn. Onpenenenne ncesnorpada..lpumepsi.

32. Bugbl rpagpos. OnpeneneHne CMeXHbIX BeplwiH. . OnpeaeneHne cMexHbix pebep. MHumMaeHTHble pebpo(ayra).
MNpumepbl.

33. OnpegpeneHve ctenexun BeplwiH rpada. OnpeneneHve nonycTeneHn 3axoaa n ucxona sepwnHbl oprpadoa. Npumeps.

O©oo~NOoOOThWN =
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34. I3onnposaHHas BeplwmHa Hrpada. KoHuesas sepwmHa rpadpa. Mpumepsi.
35. Onpepenenve nonHoro rpadcpa. Mpumepsi.

36. OnpepneneHne gononHeHus rpagoa.. Mpumeps.

37. Onpegpenenve noarpada. lMpumepsi.

38. OnpegneneHne asynonbHoro rpadpa. Mpumepsi.

39. OnpeneneHne NnapocoyeTaHns HEOPUEHTMPOBAHHOrO rpadpa. MNpumeps.

6.4 MeTtoaouyeckue matepuansbl, onpeanensitowue npowuenypbl oLueHMBaH1s 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa gesATeNbHOCTU, XapaKTepn3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNETEeHL NN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nte Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v 6onee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos. - "yOoBNEeTBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBLHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W) onbiTa Artan | Konnyectso
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLMx atanbl oOpMUpPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 3

TeKyLLUiA KOHTPONb

TectmpoBaHue |TecTnpoBaHue NPOXoanuT B MMCbMEHHON GOOPME UK C NCNONb30BAHNEM
KOMMboTEPHbIX cpencTs. Obyyatowuniics nony4aeTt onpeaenéHHoe Konm4ecTso 1 20
TECTOBbIX 3aflaHNIA. Ha BbINONHEHME BbIAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBNCUMOCTU OT KonmyecTBa 3agaHuii. OueHka BbICTaBNSIETCA B 3aBMCMOCTHN OT
npoueHTa NPaBuIbHO BbINOIHEHHbIX 3a0aHUIA.

KoHTponbHas |KoHTponbHas pabota npoBoAMUTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Matepuana. PaboTa 2 20
BbINOJIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTCs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEeHMs U HaBbIKW, HeOOXoAUMbIE NS BbINOMHEHWS 3a0aHWiA.

MpeaeHTauus [Oby4arowmecs BLINOMHSIOT NPE3EHTAUMIO C NPUMEHEHNEM HEOOX0ANMbIX
NporpamMmMHbIX CPeACTB, pelas B Mpe3eHTaumMmn NocTaBeHHbe npenoaasaTenem 3 10
3apa4n. Obyvatowmiics BoICTyNaeT ¢ Npe3eHTaumen Ha 3aHATMN U coaéT eé B
3N1eKTPOHHOM BuAe npenoaasatento. OUueHVBaOTCS BNaaeHne Matepuasnom no
Teme npeseHTaunm, NornMYHOCTb, MHGPOPMaTMBHOCTb, CNOCOOLI NPeaCTaBNeHUs
MHpopMaLMK, peleHre NocTaBNeHHbIX 3a4ay.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpockl) Nnbo 3anaHune (3anaHns) n BpeMmsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABBIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

Cemectp 4
TekyLLi KOHTPOIb

TecTuposaHue |TecTupoBaHUE NPOXOAUT B NMCbMEHHON DOPME UAM C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONMYecTBo
TECTOBbIX 3a4aHuii. Ha BbINONHEHWE BbIOENSETCS (OUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3amtaHuii. OLeHKa BbICTABMSAETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHWIA.

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3afaHns onsi NPOBEpPKM YCBOEHWS NPoinAeHHOro MaTtepuana. PaboTa
BbINOMIHAETCS B NMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaoTcs
BNafeH1e MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOBHOCTW, BNafeHmne
MeToaMu, YMEHWs 1 HaBblKW, HEOOXOAMMbIE [J1S BbINONHEHUS 3a0aHUi.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
MpeseHTauus [Obyyarowmecs BbINOMHSAOT NPE3EHTALMIO C MPUMEHEHNEM HEOOXOLNMbIX
NpOrpamMmMHbIX CPELCTB, pelas B npeseHTaumm noctasneHHble npernonasarenem 3 10

3apa4n. ObyyaroWwniics BoICTYMNaeT C Npe3eHTaumelt Ha 3aHsSTUM Unn coaét eé B
9NEKTPOHHOM Bmae npenogasatento. OueHNBaOTCA BNageHne MmaTepmanom no
TeMe NpeseHTaumnn, NOrmYHOCTb, MHGPOPMATMBHOCTL, CNOCOOLI MPeacTaBNEHUS
NHpopMaLnn, pelleHne NocTaBneHHbIX 3a8ad.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwmnMcs B OAHOM M3 ABYX BapMaHToB (MMbo B 060MX N3 HUX):

- B 97IEKTPOHHOM BULE - Yepe3 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMbI HA OCHOBAHMM 3akmo4eHHbIX KPY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum bunetam B COOTBETCTBUM C Npasmnamu nonb3osaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMON A1 OCBOEHWS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCTOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWA U NPU N3MEHEHUW KOMNIEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

OBC 3HaHue - http://znanium.com/
O6C MNaHb - ? hitp://e.lanbook.com/
9BbC Hay4Has anekTpoHHasi bubnuoTeka - http:/eLIBRARY.RU

9. MeToguueckue ykasaHusl oisi 06y4aroLLMXCS MO OCBOEHMIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumn B xone nekuun cTyaeHT LOMXEH BHMMATENbHO ClyllaTh U KOHCTNIEKTUPOBATb NEKLMOHHBIA Matepuarn.
Lns noAroTOBKU K 3aHSATUSIM pekoMeHayeTcs obpaliate BHMMaHWe Ha NpobnemMHble BOMPOCHI,
3aTparuBaembie NpenonaBaTenem B NEKUMM, U FPYNNMPOBaTh MHCPOPMAaLMIO BOKPYF HUX. XKenaTenbHo
BbIOENSATb B UCMONb3YEMON NMTepaType NOCTAHOBKM BOMPOCOB, HA KOTOPbIE Pa3HbIMU aBTOPAMU MOTYT
6bITb AaHbl OTBETHI.

npakTnyeckune ﬂpm nposeneHnn npakTnyecknx 3aHATUN CTyOEeHT O0/IXeH NPOBECTN NOMUCK NHpopMaLum B
3aHATUNA MHTepHeTe no aTon TemMe n N3Y4NTb MaTepunan, C Uuenblo 3aKpenneHmns 3HaHWA, Nnony4YeHHbIX Ha
nekumsx. Takxe npwn nposeneHnn NpakTn4eCckKnx 3aHATUN CTyOeHT OOJ1XeH OTpa6OTaTb 3anaHune c

Lenblo 3akpenneHuns 3HaHWA, NOoNy4eHHbIX HA NekKuunsax.

camocTosl- | Bo BpeMsi caMOCTOSITENbHBIX 3aHATUI CiefyeT N3y4YnTb PEKOMEHIYEMYIO NUTEPATYPY MO AaHHOMY
TenbHasl Kypcy. NpocMOTpeTb TEOPETUYECKIME BbIKNAOKM Pa3Hbix aBTOPOB. XenaTenbHO LOMOMHSATh KOHCMEKT
pabota NEKLMiA No pe3ynbTaTaM U3ydeHnst nuTepatypbl. Takxe HeobxoaMMo pelwaTb 3aaa4qu, KoTopble
MPeLCTaBNEeHbl B Pa3Hoi nutepatype 4N 3aKPEnIeHns NonyHeHHbIX 3HAHWIA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

TecTnposaHue TecToBble 3agaHns No npenMeTy 0xXBaTtbliBAOT BECb KPYr MHGbopMauunu, I/I3y'-IeHHbII7I Ha nekuymnsax n
OTpa60TaHHbIX Ha NPaKTUHYECKUX 3aHATUAX. B TecToBbIX 3a4aHnNsX B KaX40M Bonpoce n3
npencrtaseHHbIX BapnaHTOB OTBETa I'IpaBI/IﬂbeII7I TOoNbko oauH. Ecnn Bam kaxertcs, 4to npasunnbHbIX
OTBETOB 60ﬂbLIJe, Bbl6|/|paI7ITe TOT, KOTOprI7I, Ha Baw B3rnsag, Hanbonee npanmbe||7|.

KoHTponbHas | KoHTponbHble paboTbl MO NpenMeTy 0XBaTbiBAKOT BECh KPYTr UHCPOPMALMM, U3YYEHHBIA HA NEKLUSX 1

pabota oTpaboTaHHbIX Ha NpakTuyecknx 3aHaTUsX. KoHTponbHble paboTbl HEOOX0AUMO BbINOAHUTDL B
MUCbMEHHOM BMOE Ha KaXyto 3aaHHYl0 TEMy B OTAENbHON TeTpaam. ns peweHus 3aaaq
HeobxoLMMa TeopeTUYeckas 1 NpakTuyeckas noaroToBKa.

npeseHTauuns | MpeseHTauns Ha 3afaHHylo TeMy LOMKHA HarNsAHO OMMChIBaTb OCHOBHbIE MONOXEHWsS TeMbl. s
npeseHTaumMm HeobXoaANMO MCMOb30BaTh NPOrpaMMHbIe NMPOAYKThI, MO3BONSIOWME NPELCTaABUTD
nocTaeneHHyto 3aaaqvy. Konnyectso cnaioB 3aBUCUT OT BbIOpaHHOM TeMbl U LONMXHO BbiTb He Bonee
20. MNpwv AeMoHCTpauuy NpeseHTaLnmn YYUTIBaeTCS TakXe ee 0popMIIeHMe.

3ayet MonrotoBka K 3a4eTy BKoYaeT B cebs kak NOBTOPEHME paHee U3y4eHHbIX BOMpocoB Ha Bonee
BbICOKOM YPOBHE, TaK 1 yrnybneHune, 3akpennieHne 1 caMonpoBepKy NpMoBpeTEeHHbIX 1 MMEIoWNXCS
3HaHuit. Mpu nogroToeke K 3a4eTy HE06X0AMMO ONMPATLCS NPEXAe BCero Ha nekuum, a Takxe Ha
WCTOYHVKU, U Ha 3a0a4m, KOTopble pa3bupanichb Ha 3aHATUSIX B TedeHne cemecTpa. B kaxaoom
6vneTe Ha 3a4eT cogepxarcs 2 Bonpoca.

9K3aMeH MoaroToBeka k 3K3aMeHy BKMKO4YaeT B cebs kak NOBTOPEHME paHee N3y4eHHbIX BOMPOCOB Ha 6onee
BbICOKOM YpPOBHE, Tak A yrny6r|eH|/|e, 3aKpenyieHne n camMonpoBepky I'IpI/IO6peTeHHbIX N NMeLWnXca
3HaHW. I'IpM NnoAroToBke K 3Kk3aMeHy Heobx0aUMo onmpartbCAa npexXne BCero Ha nekunmn, a tTakxe Ha
MCTOYHUKN N 3aaa4n, KOTopble pa36|/|par|v|0b Ha 3aHATUAX B Te4eHne cemecTpa. B kaxpaom bunete Ha
9K3aMeH coaepXartcs 2 Bonpoca.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouas nepedyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0BYYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayaMTopun ONns KOHTaKTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3mpoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTep Ons pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce nNpuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATUE UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atolWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIMIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpammHas uHxeHepus" 1 NPocprnto NoAroToBkM "PaspaboTtka NporpaMMHO-UHGOPMALMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.5 [IuckpetHas marematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpabotka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM

KBanudomkauus BeinyckHuka: bakanasp

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
obpazosaHue). - ISBN 978-5-16-006601-1. - Pexum goctyna: http:/znanium.com/bookread.php?book=424101

2. VrowwH B.N. C6opHUK 3a8ay no MateMaTn4yecKoi Norvke U Teopun anropmTmoB: yueb. nocobue/ B.W. UrowuH. ? M.:
KYPC: MIHDPA-M, 2017. ? 392 c. ? (bakanaspuar). - Pexum goctyna: http://znanium.com/catalog/product/524332

3. UrowuH B.N.MartemaTtnyeckas noruka: YuebHoe nocobue / UrownH B.W. - M.:HUL, UH®PA-M, 2016. - 399 c.: 60x90
1/16. - (Boicwee obpazoBaHue: bakanaspuar) (Mepennét) ISBN 978-5-16-011691-4 - Pexxum goctyna:
http://znanium.com/catalog/product/539674

JdononHutenbHaa nuteparypa:
1. Mpyukos A.B., Bonkosa J1.J1. Matematuyeckas norvka u Teopusi anroputmos: YuebHuk / Mpyukos A.B., Bonkosa J1.11. -
M.:KYPC, HUU NH®DPA-M, 2018. - 152 c.: - (Bakanaepuar) - Pexum goctyna:
http://znanium.com/catalog/product/956763
2. Mapkos C.M. Noruka nns 6akanaspoB.: YuebHoe nocobue / Mapkos C.M. - M.: VLI PUOP, HALL MH®DPA-M, 2016. -
159 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspuart) (Obnoxka) ISBN 978-5-369-01507-0 - Pexum gocTyna:
http://znanium.com/catalog/product/516091
3. Mpaposoii O.U., Ctpenkosa H.B. Jloruka. 3apaun n ynpaxHenns / Npagoson O.U., Ctpenkosa H.B. -
M.:OHUTN-OAHA, 2015. - 119 c.: ISBN 978-5-238-01794-5 - Pexum poctyna:
http://znanium.com/catalog/product/872834
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.5 [IuckpetHas marematuka

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

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpogounb noaroToBkn: PaspaboTka NporpaMMHO-MHOPMALIMOHHBIX CUCTEM
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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