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 3 kypce B 5, 6 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 - 36 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(os), NpakTM4eckne 3aHsTus - 24 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHasi pabota - 131 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMNANHDBI: 3a4eT B 5 ceMecTpe; 9K3ameH B 6 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONNYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

N Paspenbl gucumnnuvHbl / Cemect WX TPyAOEMKOCTb CamocrosiTenbHasi
monyns P (B yacax) pa6ota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl

Tema 1. lNoHATHE BbiCKA3bIBAHWUS.
Jlornyeckne onepauumm Hag
BbiCKasblBaHMAMU. DPopMynbl
anrebpbl Norukun. PaBHocunbHbIE
1.|dpopmynbl anrebpbl noruku. 5 2 2 0 15
OCHOBHbIE paBHOCMWIIBHOCTMN.
PaBHOCUNbHOCTHN, Bbipaxatouue
OLlHV NOrn4yeckue onepaumm Yyepes
opyrue

Tema 2. PaBHOCKMNBHOCTH,
BblpaXaloLmne OCHOBHbIE 3aKOHbI
2.|anrebpbl norvkn. Anrebpa Byns. 5 2 2 0 15
DdyHkUMK anrebpbl NOrMku. 3aKoH
OBOWCTBEHHOCTH

Tema 3. N3 bIOHKTUBHAS
HopManbHas popma 1 coBeplleHHas
ON3BIOHKTMBHAS HOpManbHas goopma
(OH® n COH®).KoHblOHKTMBHASA
3.|HopmMarnbHas dpopma 1 coBeplieHHas 5 3 2 0 18
KOHDBIOHKTUBHAS HOpMasnbHas dpopma
(KH® n CKH®). MNpobnema
paspewmnmocTn. MNpunoxeHms
anrebpbl NOTUKN B TEXHUKE.

Tema 4. lNoHATue npeankara.
Jlornyeckne onepaumun Hag
4.[npennkatamun. KBaHTOpHbIE 5 2 3 0 17
onepaumu. MNoHaTne hopmynbl
NOrVKN NpeankaTos.

Tema 5. MHoxecTBa. OCHOBHblE

TEOPETNKO-MHOXECTBEHHbIE

5 [onepaumn. N30b6paxeHne MHOXeCTB 5 1 3 0
C MOMOLLbIO Anarpamm

BeHHa-Oitnepa. OCHOBHble

ToXaecTea anrebpbl MHOXECTB.

Tema 6. OTHOwWweHMs. Buabl
OTHOLWEHWA. BUHapHbIE OTHOLWEHUS.
Cnocobbl 3aaaHns BrHapHbIX
6 oTHOWeHwuiA. [psiMoe (oekapToBo)
‘|npousseneHne MmHoxecTts. buHapHoe
OTHOLWEHNE fekapToBa
nponsseneHns. Ceonctea
OTHOLWEHNIA.

v Tema 7. Teopus rpagooB. OCHOBHbIE 6 1 6 0
‘|noHaTNS Teopun rpadpos.

17

25

NToro 12 24 0 131

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

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

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

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

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

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

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

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

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

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

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

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

Tema 7. Teopus rpacpoB. OCHOBHbIE NOHATUS Teopum rpacpos.

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

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

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

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

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

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

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

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

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

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

dopma KoHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (paspenbl) AUCLUUNNUHBI

CemecTp 5
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

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

3. [In3bloHKTMBHASA HopManbHasa oopMa 1 CoBepLIeHHas

1 |TectmpoBaHue NnK-12, rK-16 O3 BIOHKTMBHAA HopManbHas doopma (OHD un
CIOH®).KoHbloHKTMBHAS HOpManbHas popma 1 CoBeplIeHHas
KOHBIOHKTUBHAS HopManbHas goopma (KH® n CKH®). MNpobnema
paspewmmocTu. MNpunoxeHns anrebpbl NOrMKN B TEXHUKE.

4. MNoHaTne npeaukara. Jlormyeckne onepauun Hag npegmkaramu.
KBaHTOpHbIe onepauun. [NoHaTue gopMynbl TOrMKMN NPeanKaTos.
5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE OnepaLmu.
N306paxkeHne MHOXECTB C MOMOLLbIO anarpamm BeHHa-Oinepa.
OcHOBHble TOXAecTBa anrebpbl MHOXECTB.

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".

Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

KoHTponbHas
pabota

NnK-16, MK-12

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

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

3. [In3bloHKTMBHAs HopManbHas hopMa 1 CoBepLIeHHas

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

4. MNoHaTne npepukara. Jlormyeckne onepauun Hag npegmkaramu.
KBaHTOpHbIe onepauun. [NoHaTue dopMynbl NOrMKN NPeanKaTos.
5. MHoxecTBa. OCHOBHble TEOPETUKO-MHOXECTBEHHbIE onepaLmu.
N306paxkeHne MHOXECTB C MOMOLbIO anarpamm BeHHa-inepa.
OcHoBHble TOXAecTBa anredpbl MHOXECTB.

MpeseHTaums

MnKk-16, rnk-12

1. NoHATMe BbicKasbiBaHUS. Jlornyeckne onepauumn Hag
Bblcka3blBaHUAMU. DopMynbl anrebpbl Norvku. PaBHocKbHbIE
hopmynbl anredpbl norukn. OCHOBHbIE PABHOCUNBHOCTY.
PaBHocunbHOCTK, Bbipaxatowme o4HU ormdyeckme onepauun
yepes gpyrue

2. PaBHOCWNBHOCTU, Bblpaxatole OCHOBHbIE 3aKOHbI anrebpsbl
norukn. Anrebpa Byns. ®yHkuum anrebpbl nornku. 3akoH
OBOVCTBEHHOCTM

3. M3bIOHKTMBHAs HOpManbHasa popma 1 coBeplueHHas
ON3BIOHKTMBHAS HopManbHas goopma (JHD un
CIOH®).KoHblOHKTMBHASA HOpManbHas oopma 1 CoBeplIeHHas
KOHBIOHKTUBHAs HopManbHas coopma (KH® n CKH®). MNMpobnema
paspewwmmocTu. MNpunoxeHns anrebpbl NOrMKN B TEXHUKE.

4. lMonatue npegukara. Jlornyeckne onepaumm Hag npegukaramm.
KeaHTOpHbIe onepauun. MNoHsATUe bopMynbl NOrMKK NPeanKaTos.
5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE OnepaLmm.
N306paxkeHne MHOXECTB C MOMOLLbIO anarpamm BeHHa-dinepa.
OcHoBHble TOXaecTBa anrebpbl MHOXECTB.

3auer

MK-12, NK-16

CemecTp 6

TeKyLLNA KOHTPO/Ib

TecTtupoBaHume

MnKk-16, rnKk-12

6. OTHOwWeHUS. Bnabl OTHOWeEHWA. BUHapHble OTHOWEHNS.
Cnocobbl 3anaHns 6MHapHbIX OTHOWEHWIA. MNpsiMoe (aekapToBo)
npouseeneHne MHOXeCTB. buHapHoe oTHoWeHMe fekapTosa
nponseeneHns. CBONCTBA OTHOWEHNIA.

7. Teopus rpagoB. OCHOBHbIE NOHATUS TEOPUKN FPadooB.

MpeseHTaums

NnK-16, MK-12

6. OTHoweHns. Bnabl oTHOWEHWA. BUHapHbIe OTHOWEHUSI.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsiMoe (aexapToBo)
npoussegeHne MHOXecTB. BriHapHoe oTHOWeHMe oekapTosa
nponsseneHns. CBONCTBA OTHOWEHWIA.

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rPagooB.

KoHTponbHas
paboTa

MnKk-16, rnK-12

6. OTHOwWeHUS. Bnabl OTHOWeEHWA. BUHapHbIe OTHOWEHNS.
Cnocobbl 3anaHns 6MHapHbIX OTHOWEHKIA. MNpsiMoe (nekapToBo)
nponseeneHne MHOXeCTB. buHapHoe oTHoWeHMe fekapTosa
nponseeneHns. CBONCTBA OTHOWEHWIA.

7. Teopus rpagoB. OCHOBHbIE NMOHATUS TEOPUKN FPadooB.

SKk3aMeH

MK-12, NK-16

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®dopma OLLeHMBaHUS 3rtan
KOHTpon= OTnnyHO XopoLuo Y nosin. Heyan.
_ee‘Mcwp 5 ] -
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Kputepum
®opma OLLeHMBaHUsi 3ran
KOHTpOnsi
OTnN4YHO Xopoluo Y nosn. Heyn.

TekyLLU KOHTPONb

TectupoBaHue |86% npasunibHbIX O171% 00 85 % OT1 56% 00 70% 55% npasunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 1

KoHTponbHas ([MpaBunbHO BbiNonHeHbI [[paBuibHO BbINONHEHA (3a8aHUs BbINONHEHbI  |3a4aHns BbINOMHEHDI

paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMONOBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |He3HaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxoAHble lMpooeMoHCTpUpoOBaH  |ypoBEHb BNadeHNs MposiBneHsb
CrnocobHoCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO

NMPUMEHATb 3HAHNA N YMEeHUA K BbINONIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHNIO (KOHKPETHbIX 33,[1&HVII7I.
KOHKPETHbIX 3a0aHWIA.

MNpe3eHTauus |[MpeBoCXOAHbIN Xopowwui ypoBeHb YooenetBopuTeNbHbI  (HeynoBneTBOpUTENbHBIA
YPOBEHb BNaneHNs BNafeHns MateprasnoMm. ypoBeHb BNaaeHNs YpPOBEHb BnageHus 3
maTepuanoMm. Beicokuin |CpenHui yposeHb matepuanom. Hiuskmin  |matepuanom.

YpOBEHb JokasartenbHocTH, YPOBEHb HeynoeneTtBopuTenbHbI

JoKkasaTtenbHoCTH, Harns4HOCTW, Ka4ecTsa |1oKa3aTenbHOCTH, YpOBEHb

HarnsgHoOCTW, KayecTea |npenogHeceHus Harns4HOCTW, Ka4ecTBa |10Ka3aTenbHOCTH,

npenogHeceHus nHgopmaumm. CteneHb |MpenogHeceHns Harns4HoCTM, KayecTsa

nHdopmaumm. CteneHb |MONHOTHI PACKPbITUS nHgopmaumm. CteneHb |npenogHeceHuns

MOMHOTbI PACKPbITUSA marepuana u MOMHOTbI PacKpPbITUA nHgopmaumm. CteneHb

maTtepuana u NCMNOMNb30BaHHble matepuana u MOMHOTbI PacKpbITMA

NCMNONb30BaHHbIE peLWeHNs B OCHOBHOM  [MCMONb30BaHHbIE marepuana u

pELEHNs NOMHOCTbIO  |COOTBETCTBYIOT peweHus cnabo MCMOMNb30BaHHbIE

COOTBETCTBYIOT 3afa4am npeseHTaummn. [COoTBETCTBYIOT pelweHns He

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

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

Hagnexauwue OCHOBHOM NCTOYHUKM 1 MeToabl  |/Icnonb3oBaHHble

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

3apayam. 3agadam.

3auTteHo He 3auteHo

3auer Ob6yuatowwminica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincsl 06HapyXunn 3HauUTeNbHbIE
y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOMO
HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl MO CNeumnanbLHOCTH, NPVHUMNANbHbIE OWMOKM B BIMONHEHN
cnpasucs C BbINOMHEHWEM 3a0aHNIA, npenycMOTPEeHHbIX NporpamMmon 3anaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLMNAUHBL.  |CMOCOBGEH NPOAONXNUTL 0ByYEeHNE UK

NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npodheccrmoHanbHOM nedaTenbHoOCTH 6e3
LOMNOMHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

CemecTp 6

TekyLLUA KOHTPONb

TecTnposaHue [(86% npasBunbHbIX Ot 71% 00 85 % Ot 56% 00 70% 55% npaBusbHbIX
otBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro

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

npenycMoTpeHHbIe
nporpammo, ycesoun
OCHOBHYIO nuTepaTypy u

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

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbIMNOMHUA

nutepartypy,
PEKOMEH0BaHHYO

nporpammorn

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi

cnpasuncs ¢
BbIMOMHEHNEM 3adaHUNA,
npenycMOTPEHHbIX

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

1 UCMONb30BaHUN npenonasaTens.

y4ebHO-NporpaMmMHoro
maTepuana.

B 3HAHNSX OCHOBHOIO
y4eBbHO-MporpaMMHOro
matepuana, LonyCcTun

nporpamMmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne

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

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

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

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

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

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

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

3AEKTPOHHELBH
Bl YHHBEPCHTET

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

CemecTp 5

TeKyLUi KOHTPONb
1. TecTupoBaHue

Tembl 1,2, 3,4,5

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;

=

CrpaHunua 11 ns 45.




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

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 1,2, 3,4,5

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?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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?
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€ 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}
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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 3aayy COCTaBUTb OEPEBO U ONpPenennTb, BEPLIMHbBI KaKX TUMOB OHO COLEPXMWT.

Ha cknapg ABToc60po4YHOro 3aBona nocTynaroT AeTann co BCeX Npunerarwmx K Hemy 3aBoioB. 3aTeM OHU
pacnpegnensitotcs Ha 2 Npov3BoacTBa: MexaHoobpabaTbiBatouee 1 mexaHocbopoyHoe. MexaHoobpabaTbiBatollee
NpPOW3BOACTBO OTMPABNAET AeTann ons nanbHewel 06paboTky No Lexam: KapTepoBs, NepeaHnx ocei, cbopkn MOCTOB; a
MexaHochopoyHOe ? Mo LuexaM: KapOaHHbIX BanoB, WeCcTepeH, apMaTypHbIM.

3. MNMpe3eHTauums

Tembl 1,2, 3,4,5

PaspaboTaTb Npe3eHTaumnio Ha TeMy:

Tema 1. MNoHsTWE BbickasbiBaHWs. Jlornyeckne onepaumnm Hag, BbickasbiBaHMAMU. DopMybl anrebpbl Norvku.
PaBHocunbHble goopMynbl anrebpbl norvkm. OCHOBHbIE PABHOCUBHOCTW. PaBHOCUNBHOCTM, BbipaXatowme oLHN
nornyeckre onepauuy Yepes gpyrue

Tema 3. PaBHOCKNbHOCTY, Bbipaxarole 0CHOBHbIE 3aKOHbl anrebpbl noruku. Anrebpa bynsi. ®yHkumm anrebpbl noruku.
3aKoH ABOWCTBEHHOCTH

Tema 7. AnN3blOHKTMBHAS HOpManbHas oopMa 1 COBEPLLEHHAA AN3BIOHKTMBHASA HopMmanbHasa doopma (OH® n COAHD).
KOHBIOHKTMBHAsA HopManbHas oopMa U CoBEpLIEHHAs KOHBIOHKTUBHAS HopManbHas coopma (KH® n CKH®). MNpobnema
paspelwmmocTu. MNpunoxeHns anrebpbl NOrMKN B TEXHUKE.

Tema 9. MNoHatue npenvkata. Jlornyeckme onepaunu Han npeavkatamu. KsaHTopHble onepauumm. MNoHaTne popmynbl
NOTVKN NPeanKaToB.

3aver

Bonpochl k 3a4erty:

1. ToHATWNE BbICKA3bIBAHNS.

2. Jlornyeckune onepaummn Hag sbickasbiBaHnamu. OTpuuanme. KoHbioHKUmMS. Jn3bloHKumS.

3. Jlornyeckune onepaumm Hag BbickasbiBaHNaMU. ViMnankauus. SkerMeaneHums.

4. dopmyrbl anrebpbl NOTUKK.

5. PaBHocwubHble hopMynbl anrebpbl normku. OCHOBHblE paBHOCWIILHOCTU. PaBHOCKUNBHOCTH, Bbipaxarolwue 04HU
nornyeckre onepauuy Yepes apyrue. PaBHOCUNbHOCTU, BblpaXatolwme OCHOBHbIE 3aKOHbI anrebpbl Norvku.

6. Anrebpa byns.

7. ®yHKUMK anrebpbl NOrUKK.

8. MpencTasneHne NPOU3BONLHOM OYHKUMW anredpbl NOrvkn B Bue doopMybl anrebpbl 1ormkiu
9. 3aKOH OBONCTBEHHOCTMW.

10. Ou3bloHKTMBHAS HOpManbHas popma 1 CoBeplieHHas A3 bOHKTNBHAS HopManbHas dopma (AHD n COHD).
11. KOHBIOHKTMBHAS HOpManbHas oopMa 1 COBEPLLEHHAS KOHBIOHKTUBHAs HopManbHas dpopma (KH® n CKHD).
12. Mpobnema pas3pewmnmMocTu.

13. MpunoxeHus anrebpbl NOrMKK B TEXHUKE.

14. MNoHaTe hopMynbl MCHNCNEHMNS BbICKA3blBAHWUIA.

15. OnpeneneHne nokasyemon hopmynbi.

16. MNoHaTne npegukara.

17. Jlornyeckue onepaunm Hag npegukaTamu.

18. KBaHTOpHblE onepaumu.

19. MNoHaTMe hopMynbl NOrMKN NPEeanKaToB.

20. PaBHOCUHAbHBIE POPMYIIbI NOTMKN NPEeaNKaTOB.

CemecTp 6

TeKyLlUin KOHTPONb

1. TectnposaHue

Tembl 6, 7

1. H —yacTb rpacha G, ecnu: a) MHOXECTBO €ro BepLMH NpuHannexmnT MHoxecTey G, a oba
KoHLa pé6ep nexart B 3TOM MHOXECTBE

6) BepwuHbl 1 pébpa 13 H sBnatoTcs BeplumHamm u

pébpamun G COOTBETCTBEHHO

C) MHOXECTBO €ro BEPIUMH NPUHAONEXMNT MHOXECTBY
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BepwuH rpada G;

d) MHOXeCTBO ero pébep NPMHAANEXMT MHOXECTBY

pébep rpadca G;

2. MNepecTaHOBKU: @) COELMHEHUS MO M PA3NNYHbIX SNIEMEHTOB U3 N, OTAMYarowmecs nmbo
camuMu anemeHTamu, MMbo NOPSAKOM SNIEMEHTOB;

B) COELIMHEHNS MO N Pa3NINYHbIX 3NEMEHTOB 13 M, OTINYAKOWMECS XOTS Obl
OOHMWM 3NIEMEHTOM;

C) OTINYAOTCS NKLWb NOPSLKOM 3NIEMEHTOB;

d) He 0TNMYAKOTCA MOPALKOM SNIEMEHTOB, HO OTNNYAIOTCS CamMMMU
aNeMeHTamu;

47.'padp: a) COCTONT N3 BEPLIVH;

6) cocTonT 13 pébep;

C) YNopsiAoYEeHHbIi HAOOP 3NEMEHTOB, rae a, a, @ — KOMIMOHEHTHI;
Il) cOCTOWT 13 pE6ep 1 BEPLIH;

48.Hynb—rpad: a) M30n1poBaHHble BepLMHbI 6e3 pébep;

b) pébpa 6e3 BeplmH;

c) rpagp 6e3 pébep 1 BEPLH;

d) HE COOEPXUT SNEMEHTOB;

49.TMonHbI rpadd: a) [Be BEPWUHBI MOXHO COELNHUTD LIEMbIO;

6) Kaxaas BeplMHa COeMHeHa ApYyr C APYroMm;

C) [iBe BEPLWUHbI MOXHO COEAUHUTD OYroW;

d) OBe BEPLWUHbI MOXHO COEAMHUTD LUKIIOM;

50.Mnockuii rpad: a) pébpa He nepecekatoTcst Boobuue;

6) pébpa nepecekatotcs He Bonee ogHOro pasa;

c) pébpa nepecekatoTcs N1LWb B BEPWNHAX;

d) kaxgas seplmrHa coeauHeHa apyr ¢ Apyrom;

51.0gHopoaHbIV rpadd: a) kaxaas BeplwmHa coeanHeHa apyr ¢ Apyrom;
6) pébpa nepecekatoTca NULWb B BEPLIMHAX;

C) COLEPXUT raMuibTOHOB LMK,

[l) M3 BCEX BEPLWUH BbIXOAMT OMHAKOBOE KONMYECTBO pébep
52.[Oyra: a) He NPOXoanT Yeped BeplwuHy bonee 0OHOro pasa;

b) He comepXunT oOHUX 1 Tex Xe peébep;

C) He NpoxoauT Yepes ogHo pedpo Bonee ogHOro pasa;

d) umKn, B KOTOPOM BCE BEPLWUHbI Pa3/INYHbI;

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

C) He NpoxoamT Yepes BeplumnHy Bonee 0LHOro pasa;

d) umKn, B KOTOPOM BCE BEPLWUHbI Pa3/INYHbI;

54.Lukn: a) uenb, cogepxalas Bce pébpa rpada;

6) He coLepXUT OOHUX U Tex Xe pébep;

C) LeMb C HAa4yasoM 1 KOHLIOM B OHOW BEPLIMHE;

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

55.MpocToit uukn: a) LuKKI, B KOTOPOM BCe péBpa pasfinyHbI;

6) umkn rpadgoa, coaepxxalwmin Bce pébpa rpaca;

C) UMKN, comepXalnii BCe BEPLMHbI rpada;

[1) LKA, B KOTOPOM BCE BEPLUMHbBI Pa3NINYHbI;

56.CBsi3Hasi KOMMoHeHTa rpadoa: a) nobas BepwmnHa, KoTopyto MOXHO COeANHUTL C Ntoboii
Opyron uenbio;

6) BHYTPM HEé BEPLUMHbI MOXHO COEOVMHUTL LEensimMu, a

BEPLWMHBI U3 Pa3HbIX KOMMNOHEHT HENb3S;

C) YacTb rpadpa, He comepxallas LMKNoB;

d) HecBsi3HbIN rpady 6e3 LKKIOB;

57.0epeBo: a) CBA3HbINA rpady, coaepXaluii Nnb NPOCTbIE LIMKNbI;
6) 13 BCeX BEPLUMH BbIXOAUT OMHAKOBOE KONNYECTBO pEbep;

C) CBA3HbIA rpady 6e3 LUMKNOB;

d) kaxgas BeplmHa CoeauHeHa apyr ¢ Apyrom;

58./ec: a) HeCBSA3HbI H-rpadd, coaepXaluii Nnilb NPOCTbIE LKL,
6) conepxmT 6onee 0LHOW CBA3HON KOMMOHEHTbI;

C) CBA3HbIA rpady 6e3 UMKNOB;

[) HeCBA3HbIN H-rpady, He cogepXalunii LMKNoB;

59.Mpoekuns BekTopa Ha ocu: a) BekTop npil,i2?ikV=(ail, ai2, ? aik);
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b) COBOKYMHOCTb Nap 3NEMEHTOB, SABNSAOWMNXCS NPOEKLUUAMUN HA

ocu;

C) BCE 3NEeMEHTbl BEKTOPA;

d) COBOKYMHOCTb Onepaumnii 1 OTHOWEHWIA, ABNSIOWNXCS
NPOEKUNsAMM Ha ocu;

60.KopeHb: a) nepBoHavanbHO BbIbpaHHas BEPLINHA;

b) BepwuHa, 13 KOTOPOI MOXHO NPOBECTU CaMyo OAVHHYIO Lienb;

C) BEpWMHA C HaNBONbLUEN CTEMNEHDIO;

d) niobas BeplwmHa, KOTOPYIO MOXHO COeAUHUTL C Nob0IR Apyroi Lenbto;
61.CTeneHb BEPLWMHbI: @) aHanor Tuna BepLUNHbI;

6) 4ncno pébep Npu BEPLUHE;

C) YMCNO NPOCTbIX LMK/IOB C HA4YaNIOM U KOHLOM B 3TOI BEPLUMHE;

d) Hambonbluee paccTosiHME OT LAHHOW BEPWUHBI [0 N0O0R ApYroi;
62.0prrpadp: a) HeT HanpaB/eHHbIX pPébep;

6) MHOXXECTBO BEPLWMH 1 pébep KOHEYHO;

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

d) comepxXxuT NeTam Npu Kaxanowm BEPLINHE;

63.H—rpad: a) 13 BCcex BEPLWMH BbIXOOWUT OANHAKOBOE KONMYECTBO pébep;
6) He comepPXUT NETNN NP KaX A0 BEPLIMHE;

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

[l) HET HanpaBsneHHbIX pébep;

64.MynbTurpad: a) coaepXxuT KpatHble pébpa;

b) rpadp, B kOTOpOM Anst Kaxgoro pebpa obs3aTensHO ecTb KpaTHoe pedpo;
C) COOEPXUT U 3ANEPOB, N FaMUNIbTOHOB LIMKIbI;

d) B HEM CyLWECTBYIOT LIMKSIbl C HAYaNIoM U KOHLIOM B Nt060I BepWUHE;
65.MeTns: a) unkn M3 AByX KpaTHbIX pébep;

6) pebpo ¢ coBnagatoWmMMN KOHLAMK

C) UMKn, nepecekarwwwmin cam cebs;

d) MapwpyT C Ha4anoM 1 KOHLIOM B OHOWN BEPLINHE;

66.KoHeuHbIl rpadd: a) MHOXECTBO KpaTHbIX PEHEp KOHEUHO;

6) 13 BCEX BEPLUMH BbIXOAUT OLMHAKOBOE KONNYECTBO pPELEp;

C) MHOXECTBO BEPLWUH U pébep KOHEYHO;

d) pébpa nepecekarTCs NMb B BEPLIMHAX;

67.MycToin rpady: a) sonMpoBaHHble BepluMHbl 6e3 pébep;

B) NyCTOE MHOXECTBO BEPLUNH;

c) 6e3 neTenb 1 KpaTHbIX pébep;

1) MyCTOe MHOXECTBO BEPLWIH 1 pEbep;

68.ononHeHne yacTn H rpacgpa G: a) Bce pébpa 13 G, He NpmHaanexauwue H, n
WHLMLOEHTHbIE M BEPLNHDI;

b) Bce pébpa 13 G, He NpuHagnexawme H, n Bce BeplyHbl,

He npuvHagnexauwme H;

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

pébep, coeanHSIIOWMX 9TU BEPLUMHBI;

d) MHOXEeCTBO BepwmrH H aBnseTca MHOXeCTBOM BepwimH G, a
MHoxecTBo pébep H [ MHoxecTBoM G, 06a koHua

KOTOpPbIX NeXar B MHOXECTBE;

69.CBA3HbIN rpadp: a) BCe BeplUMHbI CBS3aHbl MeX 4y COBOI;

b) kaxpas BepwmnHa coeamHeHa opyr ¢ opyrom;

c) ntobble 2 BepLnHbI MOXHO COEANHUTD LIKIOM;

d) rpadp, obnapatowmin anNnNepoBoin NUHWEN;

70.Uuknnyeckuii MapwpyT: a) LUK, He nepecekatowmii cam cebs;

6) MapLpyT C HA4YaNOM U KOHLIOM B OAHOV BEPLIVHE;

C) Lenb C Ha4asioM U KOHLOM B OHOV BEPLNHE;

d) umkn, nepecekarowmin cebs He 6onee oaHOIO pasa;

71.MyTb: a) cocenHune pébpa B H-rpadpe NMetoT 0Ly BEPLINHY;

6) nocnenoBaTenbHOCTL pEbep B oprpadpe 6e3 y4éta nx oprueHTaunmii;
c) cocenHue pébpa B oprpadpe nmetoT 0bLwyto BEpLUHY, BCe pébpa
npoXo44aT No X OpUeHTaLnn;

d) MMHUManbHas gnvHa npocton uenu ot V| go V||;
72.0pueHTUpoBaHHas Lenb: a) MyTb, B KOTOPOM BEPLIMHA MHLMAEHTHA He Honee Y4em 2-m
BEpLUMHAM;
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6) nioboii Nyt 6e3 yuéta opneHTauun pébep;

c) MapupyT 6e3 NoBTOPSOWMXCS PEDEP 1 BEPLLWH;

I) NyTb, B KOTOpoM pébpa BcTpeyatotcs He Bonee ogHoro

pasa;

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

b) MapwpyT, cogepxaluii KpaTHble pébpa;

C) MapwpyT C Ha4anoM 1 KOHLOM B OOHON BEPLUHE;

d) nyTb, cofepxawuii KpatHble pébpa;

74.CvnbHo CBS3HbIN rpadd: a) ecnu oprpadd ceBsiseH 6e3 y4éTa opueHTaunii oyr;
6) 13 noboit BeplwmHbl B Ni0byt0 CyLWECcTBYeT OPUEHTUPOBAHHAS Lenb;

c) 13 noboii BEpWIHLI B NOBYIO CyLLeCTBYeT NyTh;

d) n3 noboi BepLMHbI B N0BYI0 CyLWECTBYET KOHTYP;

75.0nvHa a) MMHUManbsHas yucno pébep npocToit Lenm ot V| o V||;

6) npocTas uenb B oprpagpe ¢ HambonblwumM Yucnom pébep;

C) MakcuManbHoOe paccTosiHWe OT LeHTpa rpada A0 ero BepLmnHbl;

1) 4ncno pébep mapupyTa;

76.PacctogHume d(V|, V||): a) MuHMManbHas onvHa npocton uenuv ot V| oo V||;
b) MakcumanbHas onuHa npoctoi uenu ot V| go V||;

C) MMHMManbHas onnHa KonTypa ot V| go V||;

d) yncno pébep MappyTa ¢ Havanom V| 1 KoHuom V||;

77.leHTp:a) OT HEro MMHUMaNbHOE U3 PacCTOAHWIA A0 OPYrMX BEPLWMWH SBASETCS MAKCUMaSbHbIM;
6) OT Hero MakCcMMarnbHOe N3 PACCTOSHWIA [0 LPYrMX BEPLWUH SBNAETCS
MUHUMaIIbHBIM;

C) BepluMHa C Hanbonbluelh CTENEHbIO;

d) OT HEro MakcmMmarnbHbIi U3 MAPLIPYTOB A0 APYIrUX BEPWUH SBNSETCA
MUHUMaIbHbIM;

78.Paguyc rpadpa: a) MakcMmanbHbIiA MappyT OT LeHTpa rpadha 40 ero BeplmHbl;
6) MMHMMaNbHOE PaCCTOSHNE OT LIeHTpa rpadha 40 ero BepLUWHbI;

C) MakcunManbHoe paccTosiHMe OT LeHTpa rpadpa oo ero BepwmHbl;

d) Hanbonbluee N3 BCEX PACCTOSIHUIA MEXAY BEPWHAMM rpada;

79 Matpuua cMexHocTK: a) 3a8aéT rpadp, No ropusoHTany ? pébpa, no BepTmkanu ? BepLnHbI,
eOVHULIe 0TMeYaloTCs CMeXHble Pebpo 1 BEPLIMHA;

B) 3a0a€T OTHOWEeHNe, eanHNLA CTaBUTCA Ha NepecedeHnn Tex
SNEMEHTOB, MEXOY KOTOPbIMU OTHOWEHWE BbINOMHAETCS;

C) 3apaét rpady; 2 ctonbua, rae B NepBoM nepedncneHsl pébpa, a Bo
BTOPOM ? COOTBETCTBYIOLINE UM BEPLUMHBI;

n0)3anaér rpad, Ha nepecedeHnn k-Tol n |-Ton BepwmnH B

H-rpagpe CTaBMTCS YNCNO COELMHSIOWNX X pEbep, a B

oprpadpe ? Yncno BEepLUH C Ha4anom B k-Toi, a KOHLOM B

[-TO BEpwUHAX;

80.Bucsayas seplwnHa: a) eé cteneHb paBHa eanHULE;

b) ecnn eé cteneHb MakCcManbHo;

C) BepLMHa, pacCcTosiH1E [0 KOTOPOW OT LleHTpa MakC/MarnbHO;

d) cywecTByeT nNyTb C HAYaNOM B KOPHE U KOHLOM B AaHHOW BEPLNHE;
81.[BynonbHbIN rpadp: a) ntobble [Be BEPLUHbBI MOXHO COEAVHUTL LIEMbIO;
6) BepWwUHbI pacnafatoTcs Ha 2 MHOXECTBa, HUKakme

BEPLWMHBLI OAHOMO MHOXECTBA He COelIMHeHbl pébpamu;

C) HECBA3HbIV rpady, cogepXallunii LnKnbl;

d) pébpa nepecekaroTCa NULLb B BEPLIMHAX;

82.TpuBranbHbIii rpady: a) M30NNPOBaHHbIE BePLNHLI 6e3 pébep;

6) conepXuT 3MNepoB 1 raMUIbTOHOB LKLl U LENN;

C) COCTOUT U3 O4HOW BEPLUHBI;

d) nonHbIM noarpad rpaga;

83.Knuka rpada: a) CocTouUT U3 OOHOI BEPLUNHBDI;

6) nons oByLONbHOrO rpada;

C) CBA3HbIV rpadd C YETHLIMU CTEMNEHSIMUN BCEX BEPLUMH.

1) nonHbln noarpad rpada;

84.V| poctmxuma ns V||: a) cywecTsyeT nyTb ¢ Ha4anom V| n koHuom V|| 6e3 yuéta opueHTaumm
ayr;

6) cywecTByeT NyTb ¢ Ha4anom V| n koHuom V||;

C) ecnu oHM coefiMHeHbl pebpom ¢ Ha4anom B V| n koHuom V||;
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d) ecnu oHW coennHeHbl pebpom ¢ Hayanom B V|| n koHuom V|;

2. MNpeseHTauus
Tembl 6, 7
PaspaboTaTb Npe3eHTaLMO Ha TEMY:

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

Tema 11. OTHOWweEHUS. Buabl oTHOWweHUI. BuHapHble oTHoweHKs. Cnocobbl 3anaHns GBUHaAPHBIX OTHOLWEHMIA. MpsiMoe
(mekapToBo) NpousseneHne MHOXecTB. BriHapHoe oTHoweHne nekapTosa nponsseneHns. CBOWCTBa OTHOLIEHWIA.
Tema 12. Teopus rpagoB. OCHOBHbIE MOHATNS TEOPUM rPadooB.

3. KoHTponbHas pabora

Tembl 6, 7

3alayn Ha nepeceyeHne u 06 beANHEHNE MHOXECTB.

@ 1.1

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

A ? MHOXECTBO BCeX BeO-CTpaHuWL, CO34aHHbIX 3a TEKYWWIA rog (T.e. HELABHO MOSBUBLLNXCS;
B ? MHOXecTBO BCex BEO-CTpaHULL O AUCKPETHOW MaTeMaTUKe, MPUHAANEXaWNX HAYYHbIM YHPEXOEHNSM;
C ? MHOXeCTBO BCex BEB-CTpaHUL, O OUCKPETHOW MaTeMaTuke, CoAepXalimx npuMepbl 3aaay.
KakoB conepxartenbHblii CMbICH (XapakTepncTUHeCKoe CBOMCTBO) KaXA0ro U3 Cneayowmx MHOXeCTB: a) ; 6) A ; B) (A
B\C;r) (AC); n) B\C?

€12

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX KOMMbIOTEPOB B (PUPME.

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

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

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLLNX MOLEM.

KakoB conepxatenbHblii CMbICI K&XA0ro U3 Crneayolmnx MHOXECTB:

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

€13

Myctb U ? yHMBEpCanbHOE MHOXECTBO BCEX hUpM ropoaa.

A- MHOXeCTBO (pVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXECTBO (h1pM, MPOM3BOASLMX NOCNErapaHTUAHOE 06CTyXMBAHUE;

C ? MHOXECTBO (OUPM, NMEIOLLMX MNOXYI0 PENYTALNIO.

Kakoe conepxatenbHblii CMbICA CneayowWwmx MHOXECTB!

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

@14

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX NtoAel Ha 3emne;

A- MHOXECTBO Ntoaew, xusywmx B Poccun;

B ? MHOXecTBO ntofein, He ctapwe 18 ner;

C ? MHOXECTBO NOJeN, yyawmxcs B By3ax.

Kakoe conepxatenbHblii CMbICI CneayowWwmx MHOXECTB!

a)6)AUB)r) (Ano)BA?

@15

MycTtb U ? yHuBEpCanbHOE MHOXECTBO BCEX KHUT B MUPE.

A ? MHOXECTBO KHUT, MMetolwumxcs B bubnuoteke KamA3a;

B ? MHOXECTBO KHWI O KOMMblOTEPAX;

C ? MHOXECTBO KHUI Ha UHOCTPAaHHbIX A3bIKaX;

L - MHOXeCTBO KHUI n3patenscTea ?Hayka?;

E - MHOXeCTBO KHWI B TBEPAOM nepennerte.

KakoB conepxarenbHblii CMbICI CNeayoWwmnx MHOXECTB!

a)6)e)r)o) E L

©1.6

MycTb yHmBepcanbHoe MHOXecTBo U BCex nporpaMmMmncToB compMbl. A ? MHOXECTBO BCEX MPOrPaMMMCTOB, 3HAKOLWMX
Delphi. B ? MHOXeECTBO BCex NporpamMmncToB, 3Harowmx Visual Basic. C ? MHOXeCTBO BCEX MPOrpamMMnCTOB, 3HAIOLWNX
C++. Kakos cogepxartenbHbliA CMbICN CReayowWmnxX MHOXeCTB?

A)

) DAlOBOOO0C
B) C\(A [l B)

N (A 0080 00
1) A\B\C
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@17

MNycTb yHMBepcanbHoe MHOXecTBO U Bcex KHUT B B1bnuoTeke. A ? MHOXECTBO BCEX KHWUI MO Matematuke. B ? MHOXecTBO
Bcex kKHur 1990 ropa Boeinycka. C ? MHOXECTBO BCEX KHUI Ha aboHeMeHTe. D ? MHOXEeCTBO Bcex KHUr o6bemom Bonee 200
cTpaHuy. KakoB conepxatenbHblii CMbICI CNeayoWmMx MHOXECTB?

A) Al0B) O (0)

B) (AB) I (cl)

B)( 0IB)\(C [0D)

N @\D)illc

€18

ManeHbkuii Manbymk xoomn no necy. OH cobpan necHole srofbl (MHOXecTBo U). Cpean Hux 6biny 3eneHble (MHOXECTBO
A), KpacHble (MHOXecTBO B) 1 noeneHHble YepBsamMu (MHoXecTBO C), Takxe cpeam srof 6binu 1 KpacHo-3eneHble. Kakos
cofepxaTefibHblli CMbICA KaXA0ro 13 cnegyowmx MHOXEeCTB:

1) uyclalpy).

2) (AlB)llcC.

3) 0.

4) U\(ClA).

€19

MNycTb yHMBEpcanbHoe MHOXecTBO U ? MHOXECTBO BCEX KOMMbIOTEPOB B chrpme, A ? KOMNbloTepoB ¢ npoueccopamm P,
B ? komnbtoTepsl ¢ Buaeokaptamu NVIDIA, C ? komnbiotepsl ¢ CD ? ROMawmu.

O6bSACHNTD ChepyloWme BolpaXeHus:

1)B
2) AC
3) C\B
4) AU(B C)

5) AUBUC

€ 1.10

Ha ogHoi ynuue nponsolwna aBapusi asTomobunein (MHoxecTBo U). CTONKHYNNCh NerkoBble aBToMobunv (MHOXecTBo A),
rpy3oBble aBTOMOBUN (MHOXECTBO B), aBTOMOBUNN NpaBoOXpaHUTENbHbLIX 0praHoB (MHOXecTBo M), aBToMobunu ¢
npuuenamm (MHoxecTso D). Kakos cogepXatenbHblii CMbICT KaX40ro U3 Cnemyrowmx MHOXECTB:

1)AAIMI).

(AV)ID.

opraHoB 1 6e3 npuuenos.

& 1.11

Ha onHom 13 NHTepHeT-caiToB 6bin npoBeneH onpoc: ?Kakyto onepaumoHHyto cuctemy [OC] Bbl ucnonbayete?
Monb3oBatensim 66110 NPEASIOXEHO BbIOpPaTh OAMH MW HECKONBLKO BAPMAHTOB OTBETA U3 CNELYOLNX:

a) Windows XP

6) Windows 98;

B) Linux

Huxe npuBeneHbl pedynbTaThbl onpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - Tonbko Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

OnpenennTb, CKONbKO %-0B OMPOLLEHHbIX Mcnonb3ytoT Bce 3 [OC]? Ckonbko ONpoLeHHbIX MCnonb3ytoT nubo Linux, nnbo
Windows 98; nn6o ux BMecte? CKONMbKo ONpoLeHHbIX ncnonbaytoT nnbo Windows XP, nnb6o Windows 98, nmbo mnx
BMecTe? CKONbKO OMPOLLEHHbIX MCNOMb3YT Nnbo Linux, nnbo Windows XP, nnbo ux smecte?

@112

MapeHb kynun cebe 30 pybawek. 3 Hux 20 pybalek ¢ AnnHHbIMU pykaBamu, 10 pybawek ¢ AAMHHBIMK pykaBamu 1 6e3
nyrosuu. Ckonbko napeHb Kynun pybaiek 6e3 nyroBuL, ¢ KOPOTKMMU pyKaBamu, CKOMbKO pyballek ¢ AIUHHBIMW pyKaBamu
1 C Nyroemuamu, ckonbko Bcero pybawek 6e3 nyrosuu,.

€ 1.13

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

@ 1.14
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B xnebonekapHe ucneknm 300 nupoxkos. Cpean Hyx Bcero ¢ Msicom 116, ¢ prcom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TONIbKO C MACOM 58, TONbKO C PUCOM 42, TONbKO C KanycTon 1 pycom 20, KONMY4eCTBO NMUPOXKOB C KanyCcTon U C MACOM
paBHO KONNYECTBY MMPOXKOB C PUCOM 1 MSCOM. CKOMbKO NUPOXKOB 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 Ko310B 30, He YepHbIX KO3MI0B ¢ poramu 45, YyepHbIX He
poratbix k035108 20, 4epHbIX poraTbix KO3 15, He YepHbIX He poraTbix K03 75, Bcero ko3 125, BCero poraTbix KO3 1 KO3/108B
95. CKonbKO BCEro KO3 1 KO3M0B MaceT NacTyX, CKOMbKO YEPHbIX poraTtbiX KO3/0B, YEPHbIX HE poraTbix KO3, HE poraTbix He
YepHbIX KO3.

€ 1.16

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

®1.17

Ha oaHoi ynuue nponsolwna asapusi asTomobunein (MHoxecTBo U). CTONKHYNNCh nerkoBble aBToMobunm (MHoXecTBo A),
rpy3oBble aBTOMOBUM (MHOXECTBO B), aBToOMOBUNN NpaBoOOXpaHNTENbHbIX 0praHoB (MHOXecTBo M), aBToMobunu ¢
npuuenamu (MHoxecTeo D). Mo copepxarenbHOMYy CMbICTY NOCTPOUTb MHOXECTBO:

1)MHOXECTBO HE rpy30BbIX aBTOMOOUNEN HE NPABOOXPAHUTENBHbBIX OPraHOB C NPULENamu.

2)MHOXECTBO NIErkOBbIX aBTOMOOWNEN He NPaBOOXPAHUTENbHLIX OPraHOB C MPULIENAMM 1 MHOXECTBO MPY30BbIX
aBTOMOOUNEN NPaBOOXPAHUTENBHBIX OPraHoB.

3)MHOXecTBO aBTOMOOUNEN NPaBOOXPaHMTENbHbBIX OpraHoB 6e3 NpuLLenos.

4)MHOXeCTBO aBToMobuMnel 6e3 npuLenos.

©1.18

B koMnaHuu paboTatoT NporpaMMuCTbl, ymetolwme nporpamMmmmpoBatb Ha C++, Delphi n Turbo Assembler. C++ 3HatoT 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 NPOrpaMM1CcToB paboTaioT B KOMNaHUN?

©1.19

B rpynne 25 ctyneHToB. 10 13 HUX nogpabathiBaloT Ha CTpoiike, a 8 ? kypbepamu. 10 cTyneHTOB He nogpabatbiBatoT
Hurae. CKonbKo CTYOEHTOB 3aHUMAIOTCS U TeM 1 opyrum? Ckonbko noapabatbiBaloT TONbKO HA CTPOKe?

€ 1.20

Ot wkonb! €1 Ha ropoacko onuMnuae No MaremMaTvke yyactsosanu 15 WKONbHWKOB, N0 hmsnke ? 8, N0 MHGopMaTuke
? 12. 4 yyeHuka yyacTBoBanv B 0iMMnNnanax no Mmarematvke n gousuke, 5 ? no matemaTuke n nHgopmatmke, 3 ? no
oU3nkKe 1 MHGoOpMaTUKe. 2 y4eHnka y4acTBoBasim BO BCex Tpex onumnmanax. Ckonbko y4EeHUKOB y4acTBoBanu

a) TONbkO B onuMnmnage no marematmke?

6) Tonbko B onMMnMane no guaunke?

B) TONbKO B OnmMMnuage no nHpopmatmke?

€ 1.21

B kHMxXHOM wkadpy 80 kHWr. 39 U3 HKX Mo Matemartuke, 51 kHura umeet 06bem bonblue 200 cTpaHuy,. CKoMbKO KHAT Mo
matematuke nmeet obbem bonblie 200 cTpaHuL?

@ 1.22

B knacce 20 y4eHUKOB yBnekatoTCcs My3blkoi. 11 13 HUX NoBST Knaccuky, a 12 ? COBPEMEHHYIO My3bIKY.

A) CKONbKO Y4EHUKOB NII0BAT TONBKO KNACCUYECKYIO My3bIKY?

B) Tonbko coBpeMeHHy0?

€ 1.23

3 Huxeropoackoro 3oonapka 3a Houb cbexanu XnBoTHble. 22 U3 HUX BbIN ¢ XBOCTOM, 16 - Bbinn 0buXeHbl Ha peTen,
KOTOpble BCe BPeMs NblTanuch B HUX 4eM-H1byap 3anyctutb, 18 ? npuxsatunu ¢ coboit CBOMX cocenein no knetke.
N3BecTHO Takxe, 4To cpean cbexaBlmx 8 - XBoCTaTbIX B3sIBIUME COCeAel, He Bblnn 0buXeHbl, a 7 - 0BUXEHHbIX Bbinn ¢
XBOCTOM, HO He B351 COCene.

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/blie, YEM TONbKO XMBOTHBLIX C XBOCTOM.

OnpenennTb: KONMYECTBO COEXAaBLUMX TOMBKO C XBOCTOM; TONTIbKO OBVXEHHBIX 1 TONbKO C COCEOA0M; OBMXEHHbIX C
cocenoM, Ho 6e3 xBocTa.

I'Ipleeanl/le: TeX XMBOTHbIX, KOTOPbIX NPUXBaTUIN, KaK CaMOCTOATENIbHO cbexaBLimx He Y4nNTbIBATb.
@ 1.24

JaHbl pesynbtathl onepaumnii, NpoBeaeHHbIX Hag MHoxecTBamu E,F,H. Onpenenntb n3 kakux aneMeHTOB COCTOSIT 3TU
MHOXeCTBa.

—

2l

5)
€ 1.25
Orlpe,uenmb N3 HNXE NpuBeOeHHbIX cnocobos npencrtaBneHnsa MHOXECTB T€, KOTOPble ABNAKTCA Hanbonee TOYHbIMU:
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a) A1 ={a,b,c,d,e,f,g,a};

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

B) A3 ={y:y B};

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

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

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

€ 1.26

MycTb yHmBepcansHoe MHoXxecTBo U ? Bce npenonasatenu kadoenpbl ?I1puknagHon MaTteMaTukin 1 ynpasneHunsa?.
A - MHOXECTBO BCEX npenoaasarener crapuwe 25 ner;

B - MHOXeCTBO BCex npenogaBateneil, UMeoLmx Bbicluee 06pa3oBaHue;

C - MHOXEeCTBO BCEX MPOrpPamMM1CTOB;

D - MHOXeCTBO BCex Npenofasartenen, 3HatoWmx aHrMMACKUR A3bIK.

Heobxoanmo conoctaBnTb cneaytowme MHOXeCTBa U COOTBETCTBYIOLWME MM XapakTepucTMyeckne CBOMCTBa:

a) MHOXECTBO BCEX NpenofasaTenei
He cTapue 25 neT u MHOXeCTBO BCEX
MPOrpPamMMNCTOB C BbICWIMM 06pa30BaHNEM;

6) MHOXECTBO BCeX Npenofasareneii ¢
BbiCWIMM 06pa30BaHMEM 1 B BO3paACTe
crapwe25 net, HO He ABNSAWNXCS
nporpamMmcTamu;

B) MHO>XEeCTBO BCEeX NpOorpaMmMmncToB ,
He 3HaWMX aHINNCKOro A3blka;

) MHOXeCTBO BCeX NporpamMmmucTos 6e3
Bbiclero obpasoBaHns 1 He cTaple 25 ner;

) MHOXECTBO BCeX npenonasaTenen mnagle
25 neT n MHOXeECTBO BCEX nNpernogasarenen,
He paboTalowyx NPorpaMM1UCTamu;

€) MHOXEeCTBO BCEX NMPOrpaMMMCTOB MNagwe

25 ner.

YnpoleHve onepaunii Haa MHOXECTBaMMU.

©1.27

OcyuwecTBMTb onepaummn Han MHOXECTBaMn, ECNN:
U={a,B,c,d,e f,g,h},A={a,B,c,d e}B={e, f} C={g, h}
a) 6) B)

r) (A\B) C n)

9 1.28

OcyuwecTtBMTb 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);

)

@ 1.29

YnpocTtutb, yuntbiBas, 4to U=A [ B:
a) (AB)\(A )

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

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

r) (AB)I0 (A 0UB)

€ 1.30

Joka3zaTb cnegyolme CBOMCTBa onepaunii HaL MHOXECTBaMU:
a) ; (MOEeMNOTEHTHOCTb)

6) ; (3akoHbl ae MopraHa)

B) A\B = (BblpaxxeHve ansa pasHocTtu),
ecnn U = {®,0,p,M,y,lw,K,a}

A= {K,0,p,M}, B={M,y,w k,a}
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< 1.31

OcyuwecTBMTb onepaummn Hah MHOXECTBaMN, ECNN:

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

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

a)6)B)ACr) o) AC

@ 1.32

,ﬂaHIT:I”:lMHOXGCTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. Banncarb MHOXeCTBa, 3af4aHHble CNeayoWMN BblPaXEHNSIMU:
a) AlULB

6)

B) (A\B)

r) (A0B O0cy (A O0s O0c)

n) A\B

e) (C\A) B

©1.33

OcyI:IIJJ,e[(.l':TBI/ITb onepauumn Hag MHoxecTBamn A={ a,b,c,f,m }, B={ a,e k,f,m,n}, C={ b,k,f,c,e }, ecnn U={ a,b,c,e,f,k,m,n }:
1)AlclB.

2)u\AlclBy).

3)A\(clB).

4) 0(0c).

s)ula)lsl).

@ 1.34

Halitn Bce anemeHTbl MHOXecTBa F, ecnn A={ a,b,c,k }, B={ b,d,e,h },
C={ e,f,hk}, U={ab,cdefhk} F=(UAIDAINBIC)).
®1.35

YnpocTtutb:

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

2) [(ADB)D(cOAnd 10).

®1.36

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

2) All(Blc)

3) AllB

4) All (B\C)

5) A (B C)

®1.37

YI'IpOCTI/ITb cnenywumne BblpaxXeHns:

1) (AB) (AllC)

2)(AB)0(B)

3) (A B)U(A C)

¢ 1.38

MycTb yHMBepcanbHoe MHOXecTBO U cocTtout 13 uenbix yncen. M3 kakmx aneMeHToB COCTOUT MHOXECTBO A, ecnu F=AlB,
B cocTtont u3 Bnaa 4mcen 5n, F coctout ns sBuga yncen 35n.

©1.39

MHoxecTBO A COCTOUT 13 Yncen, KpaTHbix 3. MHoXecTBO B ? 13 Yncen, 3akaHunBatowmxcs Ha umndgpy ?2?7. MHoxectso C
? U3 4yncen, KpaTHbIX 8.

N3 kakux 4mcen coctosT MHOXECTBA:

a)Alls0lc

6) (A DB)\C

8) (A 0B) Oc ?

Hwnarpammbl Oiinepa-BeHHa

¢ 1.40

Lokasatb cnegytolme yTeepxaeHus n nsobpasnts ¢ nomollbio B cneayoume MHOXeCTBa:
1) (C\A)\B = ()

2)lB = ()

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

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

@ 1.41

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

1)(wlc)ls.
2)(Alc)B.
AEKTPOHHBH
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3)(AllC)\B.

4)(AB)lC.

@ 1.42

Mo n3obpaxeHusim Ha guarpammax diinepa-BeHHa cocTaBuTb 1 PeWnTb BEIPAXEHNS, ECK
U={ a,b,c,d,e,f,g,h}, A={ a,c,e,f,g,h}, B={b,c,d,ef}, C={a,dfh}.

© 1.43

Jlokasatb cnepytouwme yTBEPXAEHNSA C MOMOLLBIO AnarpamMm dinepa-BeHHa.
1)(AlB)I(alc)lBIb)lclp)=(alc)lIpy)l(Aals) [

0(clby).

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

((alBlc).

@144

Mo pnaHHbIM guarpammam diinepa-BeHHa coCTaBUTb HECKObKO BblPaXXeHUM.

€ 1.45

B 6unbsipaHOM 3ae BCero Haxoamtcst MHoxecTBo U BunbsipaHbIX WapoB. Ha 04HOM U3 CTONOB HAX0OMTCS MHOXECTBO A
wapos. /13 HMx MHOXecTBO B ? kpacHble, a MHOXecTBO C ? noTpeckaslwunecs. OxapakTepuayinTe gaHHble MHOXECTBa
(cogepxaTenbHblii CMbICN U guarpamma Svnepa-BeHHa MHOXecTBa):

1)u\(AlB)IC).
2)u\([c).
3)AlclB.
4)u\Bl ).

)B\(ADC)
@ 1.46

A - MHOXecTBO HeveTHbIX Yncen 0o 100. B - MHoXxecTBO Yncen, nenswmxcs Haueno Ha 3 go 100. Hainty anemMeHTbl
MHoxecTBa C, npuHaanexallumx nepeceyeHunio aHHbIX MHOXECTB.

2. OTHoWeHNs 1 onepauun
3agaHue OTHOLWeEHMN

@21

Myctb M paBHo {2,5,-7,9,12,-15}. CocTtaBnTb Matpuubl U CNMCKK nap oTHoweHui R1, R2lMm2.

Ecnn R1 ? ?umeTtb 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, ecnn R1 ? ?6bITb OCTATKOM OT OENeHus Ha
3?7, R2 ? ?B cymme pgaBatb 97, R3 ? ?nponsseneHune LONXHO bbiTb 6onblie 772.

€23

Myctb M={1,2,3,4,5,6,7,8,9}. CocTaButb Matpuuy oTHoweHus R1, R2 0MxMecnm

1. R1 - ?6bITb HaMbONbWUM NPOCTHIM MHOXUTENEM AJ1S YETHbIX YNcen?(HeNb3s LENUTb YUCNO HA caMo cebs 1 eanHULL).
2. R2 - ?6bITb HAVMEHbLUMM MPOCTHIM MHOXMWTENEM /151 HEYETHbIX Ycen? (Henb3s AeNvTb YMCO Ha caMo cebs).
®24

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

Mycts M={1,2,3,4,5,6,7}. Coctasutb Matpuubl otTHoweHuni R1, R2, R3 M x M, ecnn

R1 ? ?umeTb 0OMH 1 TOT Xe 0CTaTOK OT AeNneHns Ha 77?;

R2 ?7?6bI1Tb paBHbIM?;

R3 ? ?6bITb He MeHbLe?

®26

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

© 27

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

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

©28

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

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

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

©29

3 paHHbIX MpUMepoB BbIBpaTh Te, B KOTOPbLIX BbIMO/HAETCS 4AHHOE OTHOWEHWE:

R1 ? ?6b1Tb cTpOro 6onblwe?.

R2 ? ?2umeTb YyeTHyto cymmy?.

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

3AE
CrpaHuua 33 u3s 45. (B0 Y HH
L

T



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

R3 ? ?uMeTb 06WWIA YETHBI OennTenb?.

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

€210

Myctb A ? andpaBmT (MHOXECTBO BCex BykB B pyccKoM ancpasute). 3anaHo MHoxecTso M= {a, 6, B,r,n,e,n,k,n}
?nN0aAMHOXECTBO MHOXecTBa A. 3agaTb MaTpuueli cnegyouee OTHOLWEHMNE:

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

© 212

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

€213

Ha pucyHke npencTaBneHo MHOXECTBO 9neMeHToB. 3aaatb cnmckom nap otHoweHus R1, R2; R3, R4. Ecnu
R1 ? ?6bITb BHYKOM??.

R2 ? ?6bITb ABOIOPOLHBIMU BpaTbaMn?.

R3 ? ?6bITb Npanenom??.

R4 ? ?umeTb obLero coiHa?.

€ 2.14

Mo naHHbIM oTHOoWweHMaM R1, R2, R3, R4 coctaBmTb CTPYKTYpPY MHOXeCTBa anemeHToB. Ecnn R1 ? ?6biTb poaHbIMK
6paTbﬂMI/|7 R2 ? ?6biTb nenom??, R3 ? ?6biTb asapein??, R4 ? 6biTb Npanenom??.
1={ (b,c), (e,f), (h,k) }.
2={ (a,d), (c,9), (f,h), (fk), (a.f), (a,e) }.
3={ (c,d), (b.e), (b/f), (e,9) }.
4={ (a,9), (c;h), (c.k) }.
0 2.15
MprBecTn NATb NPMMEPOB NAP OTHOLWEHWIA, AN KOTOPbIX BbIMOMHAIOTCS BCE TPW OTHOWEHUS, YKa3aHHbIE HUXE:
R1 ? 2uMeTb 0BWWIA HEYETHLIV OennTerNb, nexauwuii B uHtepsane (1,10)?.
R2 ? ?uMeTb YeTHyto cyMMy, nexauwyto B nHTepsane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
€ 2.16
Beinncatb Bce aneMeHTbl 4eKapTOBOro Npon3seneHns MHoXecTs A n B, ecnn
A={a,s,c,d,e}
B={1,2,3}
©2.17
Hantn nekapTtoBoe npousseneHne MmHoxecTs A n 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 Npon3seneHns MHoXecTso A n B, ecnu:
A={a,s,c}; B={1,2,3,4,5}
€ 2.20
BbinucaTb Bce aneMeHTbl 4eKapTOBOro nponsseneHns MHoxecTso AxBxC, ecnu:
A={1,2}, B={a,b,c}, C={k,I,m}.
@ 2.21
Beinncatb Bce aneMeHTbl 4ekapToBOro npounsseneHns mHoxects A n B, ecnn A={1,2,3}, B={a,c,e}
©2.22
Monb3ysicb METOAOM MaTeMaTMYeCKol OedyKUMM HanncaTb BCe 3NIEMEHTHI EKAPTOBOro Npon3seneHns MHoxects M1 x
M2 x M3 ? x x Mn = i, nopoxaatowein npoueaypoi.
€ 2.23
Beinncatb Bce anemeHTl MHOXecTBa M2, ecnn M={a,B,c}
©2.24
Haitn npasyto 1 nesyto 06nactb OTHOWEHMS:
R={(1,2), (2,1), (3,1), (1,3), (3,5)}
€225
Haitn npasyto 1 nesyto obnactb OTHOWEHMS
R={(1,1), (2,2), (3,3), (1,2), (2,1)}
@ 2.26
Haiitn npasyto 1 nesyto 06nacTtb OTHOWEHWS:
R={(a,b), (c,d), (e,f)}
@ 2.27
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HariT npasyto u nesyto 06nacTb OTHOLWEHWS:

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

@ 2.28

Halit npasyto 1 nesyto 061acTb OTHOLWEHNS:

R={(a,1), (2,e), (c,3), (9.9), (7.e), (5.k)}

@ 2.29

SlBnseTcs N OTHOLWEHNE

R= {(3,2), (B’S)’ (054)! (d,5)},

onpeneneHHoe Ha 0eKapTOBOM MPOU3BELEHUN MHOXECTB:

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

€ 2.30

SlBnsetcs nu otHoweHme R:

R={2,a), (1,a), (3,8), (4,B), (3,¢),

onpeneneHHoe Ha 0eKapTOBOM MPOU3BEAEHNN MHOXECTB:

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

@ 2.31

SlBnsetcs nu oTHoweHue R:

R={(1,a), (158)’ (3,d), (5’0)1 (Svd)a

onpeneneHHoe Ha OeKapTOBOM MPOU3BEAEHUN MHOXECTB

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

@ 2.32

MycTb oTHOoweHve R 3apaHo Ha aekapToBom npomsseneHun MHoxecTs P u N, rae P- MHOXeCTBO BCex NacnopTos
HEKOTOpOW cTpaHbl, a N ? MHOXECTBO BCEX HOMEPOB 3TUX MACMOPTOB, CAyXalWunX 4N UASHTMdMKaUnm.

SBnsieTcs nu oTHoweHue R doyHkunen?

@ 2.33

MycTb MHOXeCTBO R 3apaHo Ha fekapToBoM nponsseneHnn mHoxecTB K n P: KxP, roe K ? MHOXECTBO KNOYEBbIX CNIOB
ons novicka B VMiHTepHete, a P ? MHoXxecTBO Web-cTpaHuu. lMapa (x,y) npyHaanexut R, ToNbKo ecnu KnioYeBoe CnoBo X
COLEpPXMNTCA Ha cTpaHuLe y. densetca nu R doyHKUmen?

@ 2.34

B Bonooéme nBa neckaps, oBa kapacs v ofHa liyka. 3Has, Y4TO Kapach U1 Wwyka ? XulHbIe pbibbl (1yka MOXET CbecTb
Kapacsl), BbISCHUTb 6UuHapHOe oTHoWeHNe ?R ? BbiTb CbeAeHHBIM? (T.€. OblTb NULLE) C MOMOLLbI0 MaTPULbI.

€ 2.35

[ns ykasaHHbIX HXKE OTHOLWEHWUIA MPUBECTW NPUMEPHI Nap, A1 KOTOPbIX BbINONHSOTCS OTHOWEHMS. OTHOWEHWS 3a4aHbl
Ha MHOXECTBE 3N1EMEHTOB CTPYKTYPbl THOCEONOrMYECKOro nepesa.

Cnepytowme OTHOWEHNS:

R1 ? ?6bITb poauntenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepblo) ?

R4 ? ?6bITb 6paToM nnm cecTpoi?

R5 ? ?6bITb osael unm Tetein?

R6 ? ?6bITb ABOIOPOLHBIMU CECTPaMM Unu 6patbamn?
€ 2.36

Lpy3bs cnasT 3a kBagpartHbIMU CTONOM. [MpuBecTy NprMepbl Nap, ANs KOTOPbIX Cneayowmne OTHOWEHNUS BbIMONHSIOTCS:
R1 ? 6bITb coceniom

R2 ? cupetb HanpoTnB

CBolicTBa OTHOLLEHWUIA

@237

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

€ 2.38

KakoBbl CBOICTBa OTHOWEHWI, 3a4aHHbIX: HA MHOXecTBe ntogen: R = {(a,b): a xuseT B ogHOM ropoge ¢ b}?
€ 2.39

KakoBbl cBOMCTBA OTHOWEHWIA, 3a0aHHbIX: HA MHOXECTBE N0AEN:

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

€ 2.40

KakoBbl CBOMCTBA OTHOWEHWI, 3a4aHHbIX HA MHOXECTBE TOYEK OKPY>XHOCTU, NeXalumx Ha ayre 9Toi oKpyXHocTu. R-
ObITb COCELIHEN TOUKONA.

€ 2.41

MycTb AaHo ypaBHeHMe y=x2. KakoBbl CBOWCTBA OTHOWEHNS R ? ?9BnaTbCcs peweHneM ypasHeHus?, 7.e xRy.

3AE
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© 242

B BoooéMe nnaBatoT neckapu 1 kapacu. 3Hasl, 4To Kapacu ? XulHble Pbibbl, BISICHWTbL CBONCTBA BMHAPHOIO OTHOWEHMS
R ? ?6bITb CbeAeHHbIM? (T.€. ObITb NULLENA).

€ 2.43

KakoBbl CBOCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE LeNCTBUTENbHbIX Yicen. R ? 6biTb HATYpaibHbIM NOrapudoMom,
1.6.a=Inb (b>1nblo).

© 244

KakoBbl cBolicTBa 0THOWeEHUSt R ? 6bITb KyboM, T.€. b=a3, 3ajaHHOro Ha MHOXECTBE HaTypaslbHbIX Ycen?

€245

KakoBbl CBOMCTBA OTHOWEHWI, 3afaHHbIX HA MHOXeCTBE HaTypanbHbix yucen N, ecnu R ? ?6biTb cTporo 6onble?, 1o
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 KOMaHOMP-CEPXaHT, a B3BOAOM fieiTeHaHT, poToli kanutaH. Onpenenutb CBOMCTBa BUHAPHOrO OTHOWeEHUst R ? BbITb
KOMaHAMPOM pPOThl.

@ 247

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX YuCen:

a) R1 ? 6bITb CTPOro MeHblLue

6) R2 ? nmeTb 0bWWit genntenb

B) R3 ? 6bITb HE MEHbLUE

€ 2.48

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

€249

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

€ 2.50

3agatb CNUCKOM U MatpuLeit, a Takxe rpadgudecku (oprpadpom) cneaytolee buHapHoe oTHoleHue R.

Lx. gooH HelimaH (1903-1957) npennoxun 6nok-cxemy 9BM nocnepnoBatensHOro OencTemsi, KOTopas COCTOUT U3
MHOXecCTBa ycTporcTts M:

M:={a, B, C, d, €},

roe a ? ycTponcTBO BBOLA;

b ? apndomeTnyeckoe yCTpoMCTBO (NPOLIECcop);

C ? YyCTPOWCTBO ynpaBneHns;

d ? 3anomuHaiowwee yCTPONCTBO;

e ? yCTPOMICTBO BbIBOAA.

PaccMoTpeTb MHGPOPMALIMOHHbI 06MEH MexX .y YyCTPOMCTBaMM Mi U Mj , KOTOpPble HAaX0AATCS B OTHOWeHMKN R, ecnu 13
yCTpOMCTBA Mi NOCTYnaeT MHgpopMauns B YCTPONCTBO Mj.

€ 2.51

3apgaHa CTpykTypa cnegytolero suaa:

BbinnucaTb napebl, AN KOTOPbIX BbINOAHAOTCA OTHOWEHWS:

A) R1 ? 6bITb Aenom

B) R2 ? 6biTb nanei

B) R3 ? 6bITb ABOIOPOAHLIM BpaTom

@ 2.52

KakoBbl cBolicTBa OTHOWEHUS R ? ?6bITh YaCTbiO LEeNoro?, 3aaHHOro Ha MHOXECTBE 3NIEMEHTOB CTPYKTYpbl? 3amartb
IaHHOE OTHOWEHNE MaTpuLen.

3. Teopuns rpacos

@ 3.1

Lns naHHOro rpagpa HaprncoBaTb N3OMOPMOHBIV rpady Takmm obpasoMm, 4Tobbl pebpa Mexay coboii He nepecekanucs,
gopucosartb 4o NONHOro rpada.

@ 3.2

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

€ 3.3

3apathb rpad MaTpuLaMn CMEXHOCTW 1 UHUMOEHTHOCTH, CrMckoM pebep.

@34

Mo>HO N HApMCOBaTb AaHHbIE OUIYPbl, HE OTPbLIBAS PYKM U HE MPOXOLS MO O4HON NMHUK COUTYpPbl ABAXAbI.

€35
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3apatb mMarpuuamMn CMEXHOCTU U MHUWOEHTHOCTU, a TakXe CMUCKOM Crieylowunn rpad.

€ 3.6
MocTpomnTb rpad No MaTpuLile CMEXHOCTU, ECNN 3TOT rpad ABNSIETCS oprpadooM.

abcdef
a010001
b001100
c000101
d000010
e000001
f010100

@ 3.7
[MocTponTte ans gaHHOro rpadgoa M3oMopdoHbI eMy rpado.

€ 3.8
MycTb oprpacd 3anaeT oTHoweHne R. KakoBbl CBOMCTBa 3TOrO OTHOLEHWS?

€ 3.9
Onsa naHHoro rpagpa onpenenuTb PACCTOSIHME MEXAY BEPWMHAMM, PALMYChl U LEHTP.

€ 3.10
Mo paHHOW MaTpuLLe CMEXHOCTY NMOCTPOUTb rpad.

12345

100011
200101
301010
410100
511000

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

@ 3.12

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

Onpepenntb cTenexmn BeplwnH rpados G4, G5, G6.

@ 3.14
Onsa rpagpoB G4, G5, G6 onpenennts paccTosiHWS MEXAY BEPWMHAMM, LEHTPbI FpagooB U UX paauychl.
@ 3.15
Han rpacp G. [ns ero BepluvH NPMBECTY NPUMEPbI 3MNEPOBA LUKIA, raMUibTOHOBA LKA, MapLpyTa.

© 3.16
Mo YCnoBuio 3ana4n CoOCTaBuUTb OepeBo 1 onpenenntb, BepwnHbl KakKnux TUNOB OHO COOEPXNT.

Ha cknan ABTOC60pOYHOrO 3aBOa NOCTYNAOT AETaNN CO BCEX NPUNErarWmnx K HEMy 3aBOJ0B. 3aTEM OHU
pacnpenensitoTcs Ha 2 Npov3BoACcTBa: MexaHoobpabaTbiBatoliee 1 MexaHocbopouHoe. MexaHoobpabaTbiBarolee
MPOV3BOACTBO OTNPAaBNseT AeTanu 4fs fanbHerwen 06paboTkin No uexam: KapTepos, NepeiHnx oceli, CBopku MOCTOB; a
MexaHoCcOopoYHOe ? Mo uexam: KapAaHHbIX BanoB, WeCTepeH, apMaTypHbIM.

2. B kaxaom 13 cnenylowmx npeasioxXeHnii nmeeTtcs, no KpanHemn mepe, oa-
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Ha owwubka, CBSI3aHHasA C HenpaBWIbHbIM yNoTpebneHnem s3bika. [MNocTtaparitech
HalTL KaK MOXHO 6onblie owmnboK.

1) Yucno 144 okaHymeaetcs undppon 4.

2) PaBeHcTBO, cofepxatliee Hen3BecTHOe Y1cno, 06o3HaveHHoe ByKBOiA,
Ha3blBaeTCS yPaBHEHNEM.

3) KopHeM ypaBHeHUsI Ha3blBaeTCS YMCNO, NPY NOACTAaHOBKE KOTOPOro

B ypaBHEHMWE MOJy4aeTCs BEPHOE PABEHCTBO.

11) YTBepxaeHue
€Cnn X Ny ? Yncna, 1o X+y = y+X

HapywaeT npaBuno ynotpebneHus nmeH npenmeTos. MNpaeunbHas gopmyni-
pOBKa TaKoBa:

ecnu ?x? n ?y? ? yncna, 10 ?X+y = y+x?.

12) OTpuLaHmne oboarayator L.

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

14) PaBeHcTBO A = B He MoxeT 6bITb BepHbIM, 160 A 1 B ? pasHble Bykabl.
BepHbIMy MOryT BbITb TONBKO TpUBMANbHbIE paBeHCTBA A = A, B =B u 1.0

Jlornyeckume coto3sbl

1. MiBaH, Tut n doma nofo3pesaroTCs B NOAXOre KoonepaTtusHOM nanaTku.

Ha pnonpoce oHv panu cnegyowme nokasaHms:

WeaH. Mooxer Twur.

Tut. 4 He nogxuran.

®doma. 4 He nogxwuran.

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

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

Ce OHM MoKasanu cnegyloulee:

AHTOH. Bopuc nxer.

Bopuc. Baonm nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

JlonycTum, 4TO BMHOBHbIV NIXET, @ HEBUHOBHbI roBopuT nNpasay. Kto n3 Tpo-
UX BUHOBEH B yroHe aBToMobumna?

3. bpayH, [)xoHc 1 CMUT 06BUHSIIOTCS B MOALENKE CBEAEHMWI O Moanexallmx
Hanorosomy 06noxeHuto noxogax. OHW aloT NOL NPUCSTON Takme nokKasaHus:
BpayH. >XoHC BUHOBEH, 2 CMUT HEBUHOBEH.

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

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

a) CoBMeCTUMbI 1M NOKa3aHUs BCEX TPOUX 3anoa03pEHHbIX?

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

0 YbUX MOKa3aHNSX NOET peyb?

B) Ecnn BCe TpW HEBMHOBHbI, TO KTO COBEPLNA NXECBUAETENbCTBO?

r) Mpepnonaras, 4To NokasaHus BCex 0OBMHSEMbIX BEPHBI, yka3aTb, KTO BU-
HOBEH, a KTO HEBUHOBEH.

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

a KTO HeBUHOBEH?

4. MNyTeweCcTBEHHMK HaxXo0OUTCS B O4HOM 13 ropoaos A unu B, HO B kakom
UMEHHO ? eMy HenaBecTHO. OH 3anaeT cobeceHVKY OLIMH BOMPOC, HA KOTOPbIN
MOXEeT NONy4nTb OTBET ?0a? UNu ?HET?, NpuyeM OTBET ero cobecenHnka MOXeT
SABNATLCSA NPaBAOW MW NIOXbIO (HEM MMEHHO, EMY TOXE HeU3BeCTHO). Mpuaymartb
BOMPOC, MO OTBETY HA KOTOPbIA MOXHO 6€30WnB0YHO CyAnTb, B KAKOM ropoae
HaxoamMTCs MyTEeWeCTBEHHUK.

LelicTBre HECKOMbKMX creayolmx 3agad npoucxoout Ha OcTpoBe, HaceneH-
HOM M0 bMW POBHO ABYX TUMOB: PbiLAPSMK U ixXeLamu. Pbiliapu Bceraa roBopsit
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npasay, nxeubl Bcerpa nryt. Kaxabiin xutens Octposa ? pbiLapb unm nxedw,.
Hu oovH XunTenb He SBNSeTCS philapeM 1 IXELLOM OOHOBPEMEHHO.

5. OBoe xwuteneii octposa, A n B, pasroapmsanv mexay coboii. Mpoxoaus-

WWiA MUMO He3HakoMel crnipocun y A: ?Bbl ? poiuapb nnu nxeu??. ToT oTBETMA, HO

Tak Hepa3bopumMBO, HTO HE3HAKOMELL HUYEro HE CMOT MOHATbL. Toraa HesHakomel

cnpocun y B: ?4to ckasan A??. ?A ckasan, 4to oH ? nxeu?, ? otsetun B. K0

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

6. B atoi 3apaye nBa nepcoHaxa, A u B. A rosopuT: ?4 nxew u Tol nixew?.

KTo 13 oByx nepcoHaxeit A n B ? pbinapb 1 K10 ? nxeu?

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

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

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

KT0 ? pbluapb, KTo ? nxew?

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

owue yreepXxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbiuaps.

Kto Takme A,BuC

Ok3ameH

Bonpochbl k ak3ameHy:

. OnpeneneHne MHoxecTBa. O603HaYeHe MHOXecTBa.[TpuMepbI.

. OnpegneneHne paBeHCTBa MHOXECTB

. OnpeneneHue cemencTea MHOXECTB.

. OnpeneneHne NOAMHOXeCTBA.

. OCHOBHblE CBOWCTBA BK/IIOYEHMS.

. OnpegeneHne MHOXeCTBa-CTENEHMW.

. OnpeneneHne KOHEYHOro MHOXeCTBa. Ee oTHOWeEHWE K AMCKPETHOW MaTeMaTuke.

. OnpegneneHvne obbeanHeHUs MHoXecTB. 3o06paxeHne ¢ noMoLlbio auarpamMm BeHHa-dinepa. MNprmepsb!
. OnpeneneHre nepeceyeHns MHOXeCTB. 30bpaxeHre ¢ nomolubo guarpamm BeHHa-dinepa. Mpumepsl
10. OnpeneneHne pasHOCTN MHOXECTB. 1306paxkeHue ¢ nomolbio avarpamMm BeHHa-Oiinepa. MNprumepbl
11. OcHoBHble TOXAecTBa anrebpbl MHOXECTB.

12. OnpepneneHve pasbreHns MHoxecTsa. [Mpumepbl

13. OnpepneneHne aKBUBANIEHTHOCTN MHOXECTB.

14. OnpeneneHme CHETHOrO MHOXECTBA.

15. OTHOWeHMS. Buapl oTHowWweHWiA. BuHapHble oTHoweHWsl. Cnocobbl 3aaaHnst GBUHapHbIX OTHOWeEHWA. Mprmepbl.
16. OnpeneneHve NpaMoro (4ekapTosa) Npou3seaeHns MHOXeCTB. [Mpumepsi.

17. OnpeneneHne GMHAPHOrO OTHOWEHUS 0EKAPTOBA NPON3BEAEHUS.

18. OnpeneneHne pednekCBHOCTM OTHOWEHNS.

19. OnpepeneHvne aHTUPEONEKCUBHOCTM OTHOWEHNS.

20. OnpepeneHne CUMMETPUYHOCTU OTHOLLEHUSI.

21. OnpepeneHne aCUMMETPUYHOCTM OTHOLIEHNS.

22. OnpepeneHne aHTMCUMMETPUYHOCTM OTHOLEHNS.

23. OnpepeneHne TpaH3MTUBHOCTW OTHOWEHNS.

24. OnpepeneHne OTHOWEHNS 3KBMBAIEHTHOCTMU.

25. OnpepneneHne OTHOLWEHUS TONEPAHTHOCTU.

26. OnpepeneHne OTHOLWEHNS HECTPOrOro nopsaka.

27. OnpepeneHve OTHOWEHNS CTPOroro nopsiaka

28. OnpepneneHue rpada. Pebpo rpadpa. Hyra rpadca. Mpumepsi.

29. OnpeneneHne HEOPUEHTUPOBAHHOIO rpada.

30. OnpepeneHne oprpada. CMewwaHHbIv rpad.l1pumMeps!.

31. Bugpl rpacos. Onpenenexve netnn. Onpenenenve ncesgorpada..lpumepsi.

32. Buabl rpagooB. OnpeneneHre CMeXHbIX BepWwuH. . OnpeneneHune cMexHoix pebep. NHumaeHTHble pebpo(oyra).
[Mpumepsl.

33. OnpepeneHne ctenexmn BeplwimH rpada. OnpeneneHve nonycTeneHmn 3axoaa 1 ucxona BepwnHbl oprpagoa. MNpumepsl.

O©Ooo~NOOOThWN =

34. V3onnposaHHas BeplmHa Hrpada. KoHuesas BeplwmHa rpada. lNMpumepsi.
35. Onpegpenenve nonHoro rpada. Mpumepsi.

36. OnpeneneHune nononHeHus rpagoa.. Mpumepsi.

37. Onpenenexne noarpada. Npumepsl.

38. OnpepeneHne asynonbHoro rpadpa. Mpumeps.

39. OnpeneneHne NapocoyeTaHNs HEOPUEHTMPOBAHHOIO rpadpa. MNpumeps.

CtpaHunua 39 ns 45.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 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.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOnNs

Mpouenypa oLeHWBaHUSA 3HAHWUA, YMEHWIA, HABbIKOB U (UNIN) OMbITa
DesATeNbHOCTU, XapaKTepu3yHoLLUX aTanbl oOpPMUPOBaHMSA KOMMETEeHLU U

OTtan

KonunuecTtBo
6annos

CemecTp 5

TeKyLLUiA KOHTPONb

TecTnposaHue

TecTMpoBaHWe NPOXOAWT B NMMCbMEHHON (DOPME MMM C UCMONb30BaHNEM
KOMIMbIOTEPHbIX cpeacTB. Obyyatowmniics nonyyaeTt onpenenéHHOe KONMYEeCTBO
TECTOBbIX 3aAaHUi. Ha BbINONHeHWe BblAENSeTCs (PMKCMPOBAHHOE BPEMSI B
3aBVCUMOCTM OT KonM4ecTBa 3aaaHui. OueHka BbICTABNSETCS B 3aBMCMMOCTU OT
MPOLEHTa NPaBU/bHO BbIMONHEHHbIX 3a4aHWIA.

20

KoHTponbHas
paboTta

KoHTponbHas paboTta NpoBOAMTCS B YaCbl ayaUTOpHOM pabotbl. Obyyarowmecst
nonyyarT 3aLaHus Ans NpoBEPKU YCBOEHUS MPOMaeHHOro Matepvana. Pabota
BbINONIHAETCS B MMCbMEHHOM BULE U coaétcst npenonasatento. OueHUBaTCs
BnafeHne maTepranoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BafeHve
MeToLaMu, YMEHWS 1 HaBblKW, HEOOX0AMMbIE LSl BbINONHEHUS 3a0aHUIA.

20

MpeseHTaums

Obyyatowmecs BbIMOMHSIOT NPe3eHTaLMIO C MPUMEHEHNEM HEOBX0aNMbIX
nporpamMMHbIX CPeACTB, pewas B Npe3eHTauumn noctasneHHble npenoaasarenem
3apayn. ObyyaroWwniics BeICTYMNaeT ¢ Npe3eHTaumeli Ha 3aHsTUM Unn coaét eé B
3NEeKTPOHHOM BuAe npenogasatento. OueHMBaOTCS BRageHme MatepmanoMm no
Teme npeseHTaumnn, NOrmYHOCTb, MHGPOPMATMBHOCTL, CNOCO6LI MpeacTaBNeHUs
NHpopMaLn, pelleHne NocTaBNeHHbIX 3anay.

10

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI.
O6yyatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe matepranoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABLIKM 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

50

CemecTp 6

TekyLLUA KOHTPONb

TecTuposaHue

TecTupoBaHne NPOXOAUT B MUCbMEHHOW (HOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmiics nonyyaet onpenenéHHoe KONnM4ecTBo
TECTOBbIX 3a4aHuii. Ha BbINONHEHWE BbIAENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTBa 3amtaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABULHO BbINONHEHHbIX 3a4aHWIA.

20

Mpe3eHTaums

Obyyatowmecs BbINOMHSIOT NPE3eHTaLMIO C MPUMEHEHNEM HeoOX0aNMbIX
MpOorpaMMHbIX CPEACTB, pelasi B Npe3eHTaummn NocTaBneHHbIe npenoaasarenem
3apa4n. ObyyaroWniics BbICTYMNaeT C Npe3eHTaumelt Ha 3aHaTUM Un coaét eé B
3NeKTPOHHOM Buae npenogasatento. OUeHVBaOTCS BNageHne Matepmanom rno
Teme NnpeseHTaumnn, NOrmYHOCTb, MHGPOPMATMBHOCTL, CNOCOOLI MPeacTaBNeHNs
MHJPOpMaLIMK, pelleHre NoCTaBNeHHbIX 3a4ay.

20

KoHTponbHas
paboTa

KoHTponbHas paboTa npoBoauTcs B Yachl ayauTopHol paboTel. Obydyatowwmecs
nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NpoliaeHHoro Mmatepuana. PaboTa
BbIMNO/IHSETCS B MMCbMEHHOM Buae U caaéTcs npenogasatento. OueHuBaTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BNaaeHne
MeTo4amu, yMEHUs 1 HaBbIK1, HeOOX0AUMbIE A1l BbINONHEHUS 3a0aHUIA.

w

10
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

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

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHbI (MOAYNS)

OcBoeHWe aucumMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHUMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 sk3eMnngapa) Kaxanoro U3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 ak3eMnngapa AONONHUTENbHON
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

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

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

9. MeTtopnyeckue ykasaHusi ans o6ydyaroLLmMxcsi N0 OCBOEHUK AUCLMITIIMHBI (MOAYNS)
Bug pa6ot MeToaounueckue peKoMeHaauum

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

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

Lenbio 3aKPENNEHNS 3HAHWI, NMOMyYEHHbIX HA NEKLIMSIX.

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

TecTMpoBaHue | TecToBble 3anaHns Mo NPenMeTy OXBaTbiBAKOT BECb KPYr MHAPOPMAaLLIAN, U3YYEHHDIN HA NEKLMSX U
0TpaboTaHHbIX HA NPaKTUYECKMX 3aHATUSIX. B TECTOBbIX 3a0aHusX B KaXLOM BOMPOCe 13
NpeLCTaBNEHHbIX BapMAHTOB OTBETA NPaBWIIbHBIV TONBKO 0AVH. Ecnn Bam kaxeTcs, 4To npaBuibHbIX
otBeToB 6onblue, BoibMpanTe TOT, KOTOPbINA, Ha Baw B3rnsn, Hanbonee npaBuibHLIN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

npeseHTaums | MpeseHTaums Ha 3afaHHylo TEMy LOMKHA HArNSAHO ONUCHIBATb OCHOBHbIE MONOXEHWS TeMbl. Ons
npeseHTaumMm Heob6X0AMMO MCMONb30BaTh NMPOrpaMMHbIE NMPOAYKThI, NO3BOASOWME NPELCTABUTDL
nocTaBneHHyto 3aaady. KonnyecTso cnaifoB 3aBUCUT OT BbIBpaHHOM TeMbI U LONXHO BbiTb He Bonee
20. MNpw BeMoHCTpauuy NpeseHTaLnmn YYNTbIBAETCS TakXe ee 0DOPMIIEHME.

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

aK3aMeH MonrotoBka K aK3aMeHy BKNOYAET B cebsi Kak MOBTOPEHNE paHee M3y4eHHbIX BOMPOCOB Ha Honee
BbICOKOM YPOBHE, TaK 1 yrnybneHue, 3aKpenneHne 1 caMonpoBepKy NpMobpeTeHHbIX U MMEIOWUXCS
3HaHwui. Mpu NoaroToBke K aK3aMeHy He0BX0LMMO ONMPaThbCs NPEXAE BCEro Ha NEKLUM, a TakXe Ha
MCTOYHVKU 1 3a4a4u, KOTopble pas3bupanvch Ha 3aHATUSIX B TeHeHWe cemecTpa. B kaxaom bunete Ha
9K3aMeH comepxarcs 2 Bonpoca.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

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

MartepunanbHO-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbBIE CMELNANU3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOW paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanManpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

12, Cpeﬂ,CTBa apgantauum npenopgasaHusi oguCcUNNNIUHBbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TeXHoNnoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIACS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- CO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcs BOCIPUHUMATb OLHY M Ty Xe MHPOPMaUMio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUAMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYLLEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX

OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;
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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: 3a04HOE

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. BopoHeHko A.A. lnckpeTHas matematuka. 3agaym u ynpaxHeHus ¢ peweHnaMm [OneKTpoHHbIA pecypc]:
yuyebHo-MeToauyeckoe nocobue / A.A. BopoHeHko, B.C. depoposa. - Mocksa: HAL MH®PA-M, 2014. - 104 c. - (Bbicwee
obpasosaHue). - ISBN 978-5-16-006601-1 - Pexum poctyna: 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

JononHutenoHas nuteparypa:
1. Mpyukos A.B., Bonkosa J1.J1. MaTtemaTtunyeckas norvka u teopust anroputmos: YuebHuk / Mpyukos A.B., Bonkosa J1.J1. -
M.:KYPC, HULU NH®PA-M, 2018. - 152 c.: - (bakanaspuar) - Pexum goctyna:
http://znanium.com/catalog/product/956763
2. Mapkos C.M. Jloruka nns 6akanaspos: YuyebHoe nocobue / Mapkos C.M. - M.: LI POP, HAL NHDPA-M, 2016. -
159 c.: 60x88 1/16. - (Bbicwee obpasoBaHne: bakanaepmart) (O6noxka) ISBN 978-5-369-01507-0 - Pexum pocTyna:
http://znanium.com/catalog/product/516091
3. Mpaposoii O.U., Ctpenkosa H.B. Jlorvka. 3apaun n ynpaxHenns / papgosoii O.U., Ctpenkosa H.B. -
M.:OHUTN-OAHA, 2015. - 119 c.: ISBN 978-5-238-01794-5 - Pexum goctyna:
http://znanium.com/catalog/product/872834
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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 0byyeHus: 3a04Hoe

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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