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 4 0 20
OCHOBHbIE paBHOCMWIIBHOCTMN.
PaBHOCUNbHOCTHN, Bbipaxatouue
OLlHV NOrn4yeckue onepaumm Yyepes
opyrue

Tema 2. PaBHOCKMNBHOCTH,
BblpaXaloLmne OCHOBHbIE 3aKOHbI
2.|anrebpbl norvkn. Anrebpa Byns. 5 3 4 0 20
DdyHkUMK anrebpbl NOrMku. 3aKoH
OBOWCTBEHHOCTH

Tema 3. N3 bIOHKTUBHAS
HopManbHas popma 1 coBeplleHHas
ON3BIOHKTMBHAS HOpManbHas goopma
(AHD n COH®).KoHblOHKTMBHAS
3.|HopManbHas copma 1 coseplueHHas 5 3 2 0 22
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 2 0 20
onepaumu. MNoHaTne hopmynbl
NOrVKN NpeankaTos.

Tema 5. MHoxecTBa. OCHOBHblE

TEOPETNKO-MHOXECTBEHHbIE

5 [onepaumn. N30b6paxeHne MHOXeCTB 6 1 4
C MOMOLLbIO Anarpamm

BeHHa-Oitnepa. OCHOBHble

ToXaecTea anrebpbl MHOXECTB.

Tema 6. OTHOwWweHMs. Buabl
OTHOLWEHWA. BUHapHbIE OTHOLWEHUS.
Cnocobbl 3aaaHns BrHapHbIX
6 oTHOWeHwuiA. [psiMoe (oekapToBo) 6 0 4
‘|npousseneHne MmHoxecTts. buHapHoe
OTHOLWEHNE fekapToBa
nponsseneHns. Ceonctea
OTHOLWEHNIA.

v Tema 7. Teopus rpagooB. OCHOBHbIE 6 1 4
‘|noHaTNS Teopun rpadpos.

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
MK-12 . MK-16 DNBOVICTBEHHOCT!

3. [In3bloHKTMBHASA HopManbHasa oopMa 1 CoBepLIeHHas
ON3BIOHKTMBHASA HopMabHas doopma (OAHD u
CIOH®).KoHbloHKTMBHAS HOpManbHas popma 1 CoBeplIeHHas
KOHBIOHKTUBHAS HopManbHas goopma (KH® n CKH®). MNpobnema
paspewmmocTu. MNpunoxeHns anrebpbl NOrMKN B TEXHUKE.
4. MNoHaTne npeaukara. Jlormyeckne onepauun Hag npegmkaramu.
KBaHTOpHbIe onepauun. [NoHaTue gopMynbl TOrMKMN NPeanKaTos.

1 [TectmposaHue

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

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

bopma KoHTponss |OueHMBaeMble

KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

3 [peseHTauus MK-12 , NK-16

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 TOTMKN NPeanKaTos.

3auer NnK-12, rNK-16

CemecTp 6

TeKyLLMI KOHTPO/Ib

1 |TectupoBaHue MK-12 , NK-16

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

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

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rpadoos.

paboTta

KoHTpornbHas MK-12 , MK-16

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

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

7. Teopus rpagoB. OCHOBHbIE NOHATUS TEOPUKN FPadooB.

3 [NpeseHTauus MK-12 , NK-16

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

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

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rpagoos.

Sk3aMeH MK-12, NK-16

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

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns
OTANYHO XopoLuo Y nosn. Heyn.
CemecTp 5
TeKywWu it KOHTPONb
TecTtupoBaHue |86% npaBunbHbIX Ot171% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpPaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

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

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

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

YpOBEHb JokasartenbHocTu, YpPOBEHb HeynoBsneTtsopuTenbHbI

[oKasaTtenbHoCTH, Harns4HOCTW, KayecTBa |1oKa3aTenbHOCTH, YpPOBEHb

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

npenogHeceHus nHgopmaumm. CteneHb |NpenogHeceHns Harns4HoCTM, KayecTsa

nHdopmaumm. CteneHb |MONHOTBHI PACKPbITUS nHgopmaumm. CteneHb |npenogHeceHuns

MOMHOTbI PACKPbITUSA marepuana u MOMHOTbI PacKpbITUA nHgopmaumm. CteneHb

maTtepuana u NCMNOMNb30BaHHble matepuana u MOMHOTbI PacKpbITMA

NCMNONb30BaHHblE pelWweHns B OCHOBHOM  [MCMONb30BaHHbIE marepuana u

pELEHNs NOMHOCTbIO  |COOTBETCTBYIOT peweHus cnabo MCMOMNb30BaHHblE

COOTBETCTBYIOT 3a4ayam npeseHTauun. |CoOoTBETCTBYIOT pelweHns He

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

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

Hagnexauwue OCHOBHOM WCTOYHUKN 1 MeTodbl  |/Icnonb3oBaHHble

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

3apayam. 3agadam.

3auteHo He 3auteHo

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

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

CemecTp 6

TekyLLUA KOHTPONb

TecTuposaHue |86% npaBuibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasusibHbIX
otBeTOB 1 Honee. npasBufibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CrpaHnua 8 n3 45.

o



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

cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbIMNOMHUA

y4ebHO-NporpaMMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi

B 3HAHNSX OCHOBHOIO
y4eBbHO-MporpaMMHOro
matepuana, LonyCcTun

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

npenycMoTpeHHbIe
nporpammo, ycesoun
OCHOBHYIO nuTepaTypy u

nutepartypy,
PEKOMEH0BaHHYO

nporpammorn

cnpasuncs ¢
BbIMOMHEHNEM 3adaHUNA,
npenycMOTPEHHbIX

nporpamMmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne

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

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

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

ycTpaHeHus nofn
PYKOBOACTBOM
npenogasatens.

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

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

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

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

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

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

Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
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6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XoaMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapakTepu3yHoLLMX aTanbl POPMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 5

TeKyLUi KOHTPONb
1. TecTupoBaHue

Tembl 1,2, 3, 4

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

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

b) He cnocobHo 3a8aTbh B3aUMOCBSI3N MeXAy SNeMeHTaMu;

C) COCTaBNEHO U3 HyNewn;

L) HEe COOEPXNT 3NIEMEHTOB;

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

3/1EMEHTOB;

6) oTobpaxeHne Tuna B—A;

c) otobpaxeHue Tuna A—A;

d) 3aMeHa MHOXEeCTBa ero AOMNOSIHEHUEM;

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

b) anemeHTbl NpuHagnexar v A, n B;

C) BCE 3NEMEHTbI YHUBEPCYMA KPOME SNIEMEHTOB U3 A;

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

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

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

c) AllA=A, AllA=A;

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

7.VIHBONIOTMBHOCTD: a) =A;

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

c) Alu=U, AllU=A;

d) AllA=A, AlA=A;

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

6) = 0,=0;

c) AB=Al ;

d) AA=A, AllA=A;

9.0THOWeHME: a) cynepno3numns oyHKLMOHaNbHbIX COOTBETCTBUIA;

6) pa3brBaeT MHOXECTBO Ha HEMepeceKatLlnecs NoLMHOXECTB;

C) 3a0aéT B3aUMOCBA3N MEXAY SNEMEHTaMU;

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

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

—_

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

d) pesynbTar npom3BeneHNs OByX COOTBETCTBUIA;

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

C) pesynbTart Npon3BefeHNs OBYX COOTBETCTBUN;

[l) oTpaxaeT onpeaenéHHbIN NPU3HaK y 3NEMEHTOB;

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

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

13.06pa3 MHoxecTBa: a) oTobpaxeHue tuna bllA;

b) anementbl blB, cootBetcTBytoWwME allA;

c) o6 bennHeHe 06pa3oB BCEX INIEMEHTOB;

d) o6beanHeHne 06pa3oB BCEX SNIEMEHTOB;

14.0THOWEHME 3KBUBANEHTHOCTN: (9KBUBANEHTHOCTb)

a) pedbnekCMBHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE

6rHapHOe OTHOLEHNE;

6) pedhnekcrMBHOE, CUMMETPUYHOE, TPAH3UTUBHOE

6vHapHOe OTHOLEHNE;

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

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

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

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

c) AllB=BlA, AllB=BlA;

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

17.Hectporui nopsook:

a) BblpaxaeT TPaH3UTUBHOCTb;

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

6vHapHOe OTHOLEHNE;

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

1) aHTpedneKCnBHoe, aHTUCMMMETPUYHOE, TPaH3UTMBHOE

6uHapHoOe OTHOLWEHME;

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

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

n) AlA=A, AlA=A;

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

6) anemenTbl bllB, cooteTcTayIoWME allA;

c) anemenTsl allA, koTopeiM cootsetcTByeT blIB;

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

3 )

b) ecnn aRb Bnevét bRa;

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

d)ecnun aRb n bRc BnekyT aRc;

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

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

C) eCnun HKN s Kakoro allM He BoinonHsietcs aRa;

d) ecnu aRb n bRc BnekyT aRc;

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

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

C) rOMOMOPMIN3M, SBNSIOWMIACA B3AMMHO OLHO3HAYHbIM COOTBETCTBMEM;

d) 06beamHeHVe 06pa3oB BCEX 3/IEMEHTOB;

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

6) anemenTbl blB, cooteTcTBytOWME allA;

c) anemenTbl allA, kotopbiM cooTeetcTRyeT bIB;

d) oto6paxeHue Tna blA;

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

C) BCloOy ONpeneneHo;

d) CIOPBEKTUBHO;

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

6) paBHOMOLLHO MHOXECTBY HaTypasbHbIX YUCEnN;

C) BCloy onpeneneHHoe MHOXECTBO;

d) 06beamHeHVe 06pa3oB BCEX 3/IEMEHTOB;

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

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

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

d) anemeHTbl NnpuHagnexart n A, n B;

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

=
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C) PaBHOMOLLHO MHOXECTBY BELECTBEHHbIX Y1CEN;

d) o6 beauHeHne Npoobpas3oB BCEX SNEMEHTOB;

29.dyHkuUmA: a) oTobpaxeHne Tuna A—A;

6) cyneprno3nuusi oTobpaxeHui;

C) oTpaxaeTt onpenenéHHbIi NPU3HAaK y 3N1EMEHTOB;

1) PyHKLMOHANbHOE COOTBETCTBMIE;

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

b) otobpaxeHne Tuna A—B;

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

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

f: A—>B;

C) HE CIOPBEKTMBHOE 1 HE BCIOAY onpenenéHHoe COOTBETCTBUE;

d) otobpaxeHue Tuna B—A;

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

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

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

PYHKLMOHANBHBIM;

c) 06 beamHeHne NpPoobpa3oB BCEX NEMEHTOB;

d) ecnu oHO PYHKUMOHANbHO U B3aMMHO O4HO3HAYHO;

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

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

PYHKLMOHANbHbBIM;

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

(a,b)lG;

d) ecnu oHa He B3aMMHO O[HO3HAYHO;

35.Cynepno3vumsi: a) 06 beAnHEHNEe HECKOMbKNX COOTBETCTBUIA;

6) OTHOWeHwWe, NoNyY4eHHOEe TPAH3UTUBHbBIM 3aMblKaHUEM UCXOLHOro
OTHOWEHUS;

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

d) oTHOWeEHWe, NoNyYeHHOe PedPNEKCUBHbBIM 3aMblKaHWEM UCXOOHOMO
OTHOLWEHUS;

36.Popmyna: a) yHKUMOHaNbLHOE COOTBETCTBUE;

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

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

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

b) onuckiBaeT oTHOwWeEHWE;

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

d) cBa3biBaeT 2 0To6paKeHUs;

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

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

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

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

C) MHOXECTBO Onepaumii, BXoosawmx B anrebpy;

d) nobaBneHue K Heli HOBbIX orepauunii;

40.Tvn anrebpsbl: a) KONMYECTBO onepaumnin anrebpsol;

6) MHOXeCTBO onepauwii, BXxoaswmx B anrebpy;

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

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

C) (PYHKUMOHaNbHOE 1 B3aMMHO O HO3HA4YHOE COOTBETCTBUE;

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

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

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

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

1) Yucno 144 okaHymeaetcs undppon 4.

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

3) KopHeM ypaBHeHUSsI Ha3bIBAETCS YACNO, NPWU NOACTaHOBKE KOTOPOro

B ypaBHeHWe Nnony4yaeTcs BePHOE paBeHCTBO.

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

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

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

12) OTpuuaHue o6o3Havatot L.

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

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

JNornyeckume coto3bl

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

WeaH. Mooxer Twur.

Tut. 4 He nogxuran.

®doma. 4 He nogxuran.

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

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

AHTOH. Bopuc nxer.

Bopuc. Bagnm nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

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

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

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

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

a) CoBMeCTUMbI 1M NOKa3aHUs BCEX TPOUX 3anof03peHHbIX?

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

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

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

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

a KTO HeBUHOBEH?

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

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

Hu oonH XxunTenb He SBNsSeTCS pbilapeM 1 XELOM 0GHOBPEMEHHO.

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

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

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

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

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

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

KTo ? pbluapsb, k10 ? nxeu?

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

owue yreepXxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takme A,BunC

3agaum Ha nepeceveHmne n 06beaNHEHE MHOXECTB.

1.1

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

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

®1.2

MycTtb U ? yHuBEpCcanbHOEe MHOXECTBO BCEX KOMMbIOTEPOB B CHUPME.

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

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

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLLNX MOLEM.

KakoB conepxaTtenbHblii CMbICI KaXA0ro U3 Cneayowmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX (hrpM ropoaa.

A- MHOXeCTBO (PVpM, NPOJAIOWMX OPrTEXHUKY;

B ? MHOXEeCTBO (ovpM, MPOU3BOASLMX NOCNErapaHTUIHOE 06CNYXNBAHUE;

C ? MHOXECTBO OUPM, NMEIOLLMX MNOXYI0 PeNnyTaLuIo.

KakoB conepxarenbHblii CMbICI Cneayowmnx MHOXECTB!

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

©1.4

Myctb U ? yHMBEpCcanbHOe MHOXECTBO BCEX Niloael Ha 3emne;

A- MHOXECTBO ntogen, Xxusywmx B Poccun;

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

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

@15

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

C ? MHOXECTBO KHUI Ha MHOCTPAaHHbIX A3bIKaXx;

L - MHOXeCTBO KHUI n3patenbcTea ?Hayka?;

E - MHOXECTBO KHWI B TBEPAOM Nnepennerte.

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

©1.6

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

A)

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

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

@17

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

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

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

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

3) 0.

4) U\(CA).
@19

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

O6BbsACHNTD CnepyoWmne BoipaXeHus:

1)B

2) AC

3) C\B

4) AU(B C)

5) AUBUC

€ 1.10

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

1)AAIMI).

2)u\(AlH DO Omy).

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

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

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

Huxxe npvBeneHbl pesdynbTaTbl ornpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - Tonbko Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

OnpenennTb, CKONbKO %-0B OMPOLLEHHbIX cnonb3ytoT Bce 3 [OC]? Ckonbko OMPOLLIEeHHbIX MCNonb3yoT nubo Linux, nnbo
Windows 98; nn60o ux BMecTe? CKONbKO ONpoLeHHbIX ncnonbaytoT nnbo Windows XP, nnb6o Windows 98, nmbo mnx
BMecTe? CKONbKO OMPOLLEHHbIX MCNOMb3YT NMnbo Linux, nnb6o Windows XP, nnbo ux smecte?

®1.12

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

€ 1.13

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

®1.14

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

€ 1.15

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

€ 1.16

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

®1.17

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

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

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

3)MHOXeCTBO aBTOMOOUNEN NPABOOXPAHMTENbHBIX OpPraHoB 6e3 NpPULLENoB.

4)MHOXeCTBO aBTOoMObMnel 6e3 NpuLenos.

€ 1.18

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

@119

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

€ 1.20

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

a) TONbKO B oniMMnunaze no Marematmke?

6) TOnbko B onMMnMane no guaunke?

B) TONbKO B oOnMMnunage no nHpopmatmke?

€ 1.21

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

@ 1.22

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

A) CKONbKO Y4EHUKOB NII0BAT TONBKO KNACCHUYECKYHO My3bIKY?

B) Tonbko coBpeMeHHyo?
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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 3ana4n CoCTaBuUTb AepesBo U onpenenntb, BepwnHbl KakKnux TUNOB OHO COOEPXUT.

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

3. Mpe3eHTauums
Tembl 1,2, 3,4
PaspaboTaTb Npe3eHTaLuo Ha TEMY:

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

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

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

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

3auert
Bonpochl k 3a4eTy:
1. [NoHATMNE BbICKa3bIBAHUS.

2. Jlormyeckune onepaumm Hapg BbickasbiBaHusMU. OTpuuaHmne. KoHbioHkums. AunabloHkums. mnnvkaums.
SKBMBaneHLus.

3. dopmynbl anrebpbl NOrvKu.

4. PaBHocUnbHble chopMyrbl anrebpbl norvku. OCHOBHbIE PABHOCUNBHOCTU. PaBHOCUIBHOCTU, BbipaXarowme oaHm
nornyeckre onepauuy Yepes apyrue. PaBHOCUNbHOCTU, BbipaXatolwme OCHOBHbIE 3aKOHbI anrebpbl NOrvKu.

5. Anrebpa bynsi.

6. PyHKUMK anrebpbl NOTUKMN.

7. MpenacTasneHme NPou3BobHOWM (OYHKUMW anredpbl NOrvkK B BuOe doopMy bl anrebpbl Mormkiu
8. 3aKOH OBOWCTBEHHOCTM.

9. [IM3blOHKTMBHAS HOpMasbHas popMa 1 CoBeEpPLLEHHAs AN3BIOHKTUBHASA HopManbHas coopma (LAHP n COH®D).
10. KoHBIOHKTMBHAS HopManbHas oopMa 1 COBEPLLEHHAA KOHBIOHKTUBHAsA HopManbHas dpopma (KHD n CKH®D).
11. MNpobnema pa3pewmnmMocTu.

12. MpunoxeHns anrebpbl NOrNKK B TEXHKKE.

13. MNoHATME hopMynbl UCHUCNEHNS BbiCKa3bIBAHUNA.

14. OnpepeneHve nokasyemon oopmyIbl.

15. MNoHatne npenukara.

16. Jlornueckue onepaumv Haa npegukaTamu.

17. KBaHTOpHbIE ONepauunn.

18. lMoHaTMe hopMynbl NOrMKN NPEANKATOB.

19. PaBHOCUbHbIE DOPMYJIbI TOTMKW NPELNKATOB.

CemecTp 6

Tekywuin KOHTpONb

1. TecTupoBaHue

Tembl 5,6, 7

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

6) BeplwuHbI U pébpa M3 H aBnsoTca BepwmHamm 1

pébpamu G COOTBETCTBEHHO
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C) MHOXECTBO €ro BEPIWH NPUHAONEXUT MHOXECTBY

BepwuH rpada G;

d) MHOXeCTBO ero pébep NpPUHaAANEXUT MHOXECTBY

pébep rpadpa G;

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

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

C) OT/INYAOTCSH NKLLb NOPSLKOM 3NIEMEHTOB;

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

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

6) coctonT 13 pébep;

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

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

b) pébpa 6e3 BeplmH;

c) rpado 6e3 pébep 1 BEPLMH;

d) HE COOEPXUT 3NIEMEHTOB;

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

6) kaxaas BeplMHa CoeaMHeHa ApYr C APYroMm;

C) LB€ BEPWWHbI MOXHO COEOUHNTD OYyrow;

d) OBe BEPLWUHBI MOXHO COEAMHUTL LUKIIOM;

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

6) pébpa nepecekatoTcs He 6onee 0AHOMO pasa;

c) pébpa nepecekatoTcs N1Wb B BEPWNHAX;

d) kaxgas BeplmrHa coeauHeHa apyr ¢ Apyrom;

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

C) COLEPXUT raMuIbTOHOB LIMKTT;

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

b) He conepXunT 0OHUX 1 TeX Xe pébep;

C) He NpoxoauT Yepes ogHo pedpo bonee ogHOro pasa;

d) umkn, B KOTOPOM BCE BEPLUMHBI Pa3NNYHBbI;

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

C) He NPOXOAUT Yepes BepLMHy bonee OOHOro pasa;

d) umkn, B KOTOPOM BCE BEPLUMHBI Pa3nyHbl;

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

6) He CoLepPXUT OOHUX U TeX Xe pébep;

C) LieMb C HAa4asioM 1 KOHLIOM B OJIHOW BEPLIMHE;

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

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

6) umkn rpagpa, cogepxawuii Bce pébpa rpaga;

C) UMK, cofepXalynii BCe BepLUMHbI rpada;

[) LUMKN, B KOTOPOM BCE BEPLMHbBI Pas3fINyHbI;

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

6) BHYTPW HE€ BepLUMHbI MOXHO COEAMHUTL LEensiMu, a

BEPLWMHBI U3 Pa3HbIX KOMMNOHEHT HENb34;

C) 4acTb rpagoa, He cogepxawas LMKnos;

d) HecBA3HbIN rpach 6€3 LUKNOB;

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

C) CBSA3HbIV rpady 6e3 LIMKNOB;

d) kaxnas BepwuHa coeanHeHa Lpyr C APYroMm;

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

C) CBSA3HbIV rpady 6e3 LMKNOoB;

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

ocu;

C) BCE 3N1EMEHTbI BEKTOPA;

d) COBOKYMHOCTb Onepaumnii U OTHOWEHWIA, ABNSIOWNXCS

NPOEKUNSAMM Ha OCu;

60.KopeHb: a) nepBoHayasbHO BbibpaHHas BEPLINHA;

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

C) BEpLUMHA C Hanbonbluelh CTENEHbIO;

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

6) 4ncno pébep Npu BepLHE;

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

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

6) MHOXEeCTBO BEPLWWH 1 pEBep KOHEYHO;

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

d) cogepXunT NeTnn nNpu Kax,gon BeplnHeE;

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

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

Il) HET HanpasieHHbIX pébep;

64.MynbTurpadp: a) conepXxut KpaTtHble pébpa;

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

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

6) pebpo ¢ coBnagatoWmMMN KOHLAMK

C) UMKn, nepecekatowmin cam cebs;

d) MapwpyT C Ha4anoM 1 KOHLIOM B OHOWN BEPLIUHE;

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

6) 13 BCEeX BEPLUMH BbIXOAUT OLMHAKOBOE KONNYECTBO pEbep;

C) MHOXECTBO BEPLWMWH U pEBEP KOHEYHO;

d) pébpa nepecekarTCs NMb B BEPLIMHAX;

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

B) NyCTOE MHOXECTBO BEPLUNH;

c) 6e3 neTenb 1 KpaTHbIX pEbep;

) NycToe MHOXECTBO BEPLWWH 1 pébep;

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

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

He npuHagnexauwme H;

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

pébep, coeaVHSIIOWMX 3TN BEPLLUMHbI;

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

KOTOpPbIX NIeXar B MHOXECTBE;

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

b) kaxxpnas BeplwmnHa coenmHeHa apyr C OpyroMm;

c) nobble 2 BEPLMHBI MOXHO COEANHUTL LIKIIOM;

d) rpadp, obnapatowmin anepoBon NMHWENR;

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

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

C) Lenb C HA4YasioM U KOHLOM B OLLHOV BEPLINHE;

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

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

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

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

c) MapupyT 6e3 NnoBTOpsitOWMXCS PEOEP 1 BEPLIMH;

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

pasa;

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

b) MapwpyT, conepxawumii kpaTHble pébpa;

C) MapLpyT C HA4anoM 1 KOHLIOM B OOHOI BEPLUMHE;

d) nyTb, cofepxalunii KpaTHele pébpa;

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

c) 13 noboii BEPWIMHLI B NMOBYIO CyLEeCTBYET NyTh;

d) n3 nobolt BepWwUHbI B Nt0BYIO CyLWLECTBYET KOHTYP;

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

6) npocTas uenb B oprpage ¢ HanbonblwuM Yucnom pébep;

C) MakcuManbHoOe paccTosiHME OT LeHTpa rpada 40 ero BepLmHbI;

I) 4ncno pébep mapupyTa;

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

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

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

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

C) BeplMHa ¢ Hanbonbluel CTENeHbIO;

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

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

C) MakcuManbHOe paccTosiHMe OT LeHTpa rpada A0 ero BepLmnHbl;

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

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

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

9NEMEHTOB, MEXY KOTOPbIMM OTHOLWEHWE BbINONHAETCS;

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

BTOPOM ? COOTBETCTBYIOINE UM BEPLUMHBDI;

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

H-rpagpe CTaBMTCS YACNO COenMHSIoWMX X pébep, a B

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

[-To BepwuHax;

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

b) ecnn eé cteneHb MakcMManbHo;

C) BeplwmMHa, paccTosiH1e A0 KOTOPOW OT LeHTpa MakCMarnbHOo;

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

6) BepWUHbI pacnafatoTcs Ha 2 MHOXEeCTBa, HUKakme

BEPLUMHbI OAHOrO MHOXECTBA HE COEAMHEHbI PEBpPaMK;

C) HeCBA3HbIN rpad, cogepXalnin UAKb;

d) pébpa nepecekaroTCs NULLb B BEPLUMHAX;

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

6) conepXmT 3MNEPOB 1 raMUIbTOHOB LKLl U LENN;

C) COCTOUT M3 OOHON BEPLMHBI;

d) nonHbI noarpadp rpada;

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

6) oons OBYLONLHOrO rpada;

C) CBA3HbIV rpad) C YETHLIMU CTEMNEHSMUN BCEX BEPLUMH.

n) nonHbl noarpad rpada;

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

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

Tembl 5, 6,7

3afaun Ha nepeceyeHne u 06 beANHEHNE MHOXECTB.

¢ 1.1

rlyCTb YHUBepcanbHOe MHOXEeCTBO U ? MHOXECTBO BCEX ajgpecos Beﬁ-CTpaHI/ILI, B MHTepHeTe, MOCBALEHHbIX ,D,VICerTHOVI
mateMaTuke.

A ? MHOXeCTBO BCeXx BeO-CTpaHuL, CO34aHHbIX 3a TEKYWWiA rog (T.e. HeJABHO MOSBUBLLINXCS;
B ? MHOXecTBO BCcex BEO-CTPAHULL O AUCKPETHOW MaTEMATUKE, MPUHAANEXAWNX HAYYHBIM YHPEXOEHNSM;
C ? MHOXeCTBO BCex BEO-CTpaHUL, O OUCKPETHOW MatemMaTuke, CoAepXalimx npuMepbl 3aaay.
KakoB conepxartenbHblii CMbICH (XapakTepmncTUYeckoe CBOMCTBO) KaX40ro U3 Cneayowmx MHOXeCTB: a) ; 6) A ; B) (A
B\C;r) (AC); n) B\C?

®1.2

MycTtb U ? yHuBEpcanbHOe MHOXECTBO BCEX KOMMbIOTEPOB B (HUPME.

A ? MHOXECTBO BCEX KOMMbIOTEPOB, NpopaboTaBwmx 6onblie 2 neT;

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

C ? MHOXeCTBO BCEX KOMMbIOTEPOB, UMEIOLINX MOAEM.

KakoB conepxatenbHblii CMbICI KaXA0ro U3 Crneayolwmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHoe MHOXECTBO BCEX (hmpM ropoaa.

A- MHOXECTBO (pVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXECTBO (h1pM, MPOM3BOASLMX NOCNErapaHTUtHOe 06CNyXMBaHUE;

C ? MHOXECTBO (OMPM, NMEIOLLMX MNOXYI0 PENYTALNIO.

Kakoe conepxatenbHblii CMbICI CneayowWwmx MHOXECTB:

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

©14

Myctb U ? yHMBEpCanbHOE MHOXECTBO BCEX NloAen Ha 3emne;

A- MHOXECTBO Ntoaew, Xxusywmx B Poccun;

B ? MHOXecTBO ntofeit, He ctapwe 18 ner;

C ? MHOXECTBO NOJEN, yyawmxcs B By3ax.

Kakoe conepxatenbHblii CMbIC CneayowWwmx MHOXECTB!

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

@15

MycTtb U ? yHuBEpcanbHOE MHOXECTBO BCEX KHUT B MUpE.

A ? MHOXECTBO KHUT, Metolwumxcs B bubnuoteke KamA3a;

B ? MHOXECTBO KHWI O KOMMblOTEPAX;

C ? MHOXECTBO KHUM Ha UHOCTPaHHbIX A3bIKaX;

L - MHOXeCTBO KHUI nagartenbcTea ?Hayka?;

E - MHOXeCTBO KHWI B TBEPAOM Nnepennerte.

KakoB conepxarenbHblii CMbICI CneayoWwmnx MHOXECTB:

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

©1.6

MycTb yHMBepcanbHoe MHOoXecTBo U BCex nporpaMMmncToB covpMbl. A ? MHOXECTBO BCEX MPOrpPaMMMCTOB, 3HAKOLWMX
Delphi. B ? MHOXeCTBO BCex NporpaMmMncToB, 3Harowmx Visual Basic. C ? MHOXeCTBO BCEX MPOrpamMMnCTOB, 3HAIOLWNX
C++. Kakos cogepxartenbHblii CMbICN CNEeayoWnX MHOXECTB?

A)

) DAlOBOOO0C

B) C\(A [l B)

N (A 0080 00

L) A\B\C

® 1.7

MycTb yHMBEpCanbHoe MHOXeCTBO U Bcex KHUT B BubnumoTeke. A ? MHOXECTBO BCEX KHUF MO MateMatuke. B ? MHOXecTBO
Bcex kHur 1990 ropa Beinycka. C ? MHOXeCTBO Bcex KHUI Ha aboHeMeHTe. D ? MHOXeCTBO Bcex KHUM o6 bemom 6onee 200
cTpaHuL. KakoB comepxatenbHblii CMbICT CNenyloWmnx MHOXECTB?

A) (Al O (0)

B) (AB) [ (cll)

B)(00B)\(C [lD)

N @e\D)iilc
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©1.8

ManeHbkui Manb4uk xoamn no necy. OH cobpan necHole aroabl (MHOXecTBO U). Cpenm Hux 6binu 3eneHble (MHOXECTBO
A), KpacHble (MHOXeCTBO B) 1 noefieHHble YepBsaMU (MHOXeCTBO C), Takxe cpelm sroq 6uinun 1 KpacHo-3eneHble. Kakos
cofepxaTenbHbIii CMbICN KaXA0ro 13 cneayowmx MHOXEeCTB:

1) u\cl(AlBy)).

2) (AlB)llc.

3) .

4) U\(CA).

€19

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

Ob6BACHUTL Cnenyolne BbIPAXEHNS:

5) AUBUC

€ 1.10

Ha ogHoii ynuue nponsowna asapust asTomobunein (MHoxecTBo U). CTONKHYNNCb NerkoBble aBTOMOOMNM (MHOXECTBO A),
rpy3oBble aBTOMOOUAN (MHOXECTBO B), aBToMOOUNN NpaBoOXpaHNTENbHbLIX OpraHoB (MHOXeCTBO M), aBTomobunu ¢
npuuenamm (MHoXxecTBo D). Kakos cogepxatenbHblil CMbICN KaX40ro U3 Cneayrowmx MHOXECTB:

1)AADMI ).

2)u\(AlH (B0 Omy).

3)Al(BIMm).

4)u\( Im).

5)(A\)D.

6) U(0(AlB)).

opraHoB 1 6e3 NpuLENoB.

& 1.11

Ha oaHoM u3 ViHTepHeT-caliToB 6bin npoBeneH onpoc: ?Kakyto onepaunoHHyto cuctemy [OC] Bel ucnonbayete?
Monb3oBaTtensim 66110 NPeasoXeHo BblIbpaTh O4MH MW HECKONbKO BAPMAHTOB OTBETA U3 CNELYIOLNX:

a) Windows XP

6) Windows 98;

B) Linux

Huxe npvBeneHbl pesdynbTaTthl 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.

OnpepennTb, CKONbKO %-0B OMpPOLLEeHHbIX ncnofb3aytoT Bce 3 [OC]? Ckonbko OnpoLeHHbIX Mcnonb3aytoT nmbo Linux, nnbo
Windows 98; nn6o ux BMecTte? CKoNbko OnpoLeHHbIX ncnonbaytoT nnbo Windows XP, nnb6o Windows 98, nnmbo nx
BMecTe? CKOMbKO OMpPOLLEHHbIX cnonbaytoT nubo Linux, nnbo Windows XP, nnbo nx emecte?

©1.12

MapeHb kynun cebe 30 pybawek. N3 Hux 20 pybalek ¢ AnnHHbIMKU pykaBamu, 10 pyballek ¢ AnMHHbIMA pykaBamu u 6e3
nyrosuL. CKONbKO NapeHb Kynun pybawek 6e3 nyrosuL, ¢ KOPOTKUMK pyKaBaMmu, CKONbKO pyballek ¢ ANMHHbIMU pyKaBamu
1 C NyroBmLamm, CKONbKO BCero pybalek 6e3 nyrosuLl.

€ 1.13

B marasvHe npoaaBanuck KakTychl: 45 waposuaHblx, 50 ¢ uBeToukamu, 50 6enoro upeTa, 20 6enoro LBeTa ¢
uBeToukamu, 20 Henoro LBeTa WapoBuaHble, 25 WapoBuaHble ¢ UBeTodkamu, 15 waposnaHbix 6enoro useta ¢
LBeToYKaMu, 5 3eNeHbIX BbITSHYTBIX, HAKOrAa He LBeTywwmX. CKONMbKO KaKTyCOB TOMbKO WapOBUIHbIX, TONIbKO 6enoro
uBeTa, TONbKO C LBETOYKAMM, CKOMbKO BCEro KaKTyCOB.

@ 1.14

B xnebonekapHe ncneknm 300 nupoxkos. Cpean HUx Bcero ¢ Msicom 116, ¢ pucom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TONbKO C MSICOM 58, TONbKO C PUCOM 42, TONbKO C Kanycton n pucom 20, KONMYECTBO NUPOXKOB C KanyCTON 1 C MSACOM
paBHO KONMMYECTBY MMPOXKOB C PUCOM 1 MSCOM. CKOMbKO NMUPOXKOB CO BCEMW TPEMS HA4YMHKaMm Cpasy, CKONbKO BCEro C
KanycToi, CKONbKO 6e3 Ha4YMHKU.

@ 1.15

MacTyx nac ko3 n ko3nos. Kosnos Bcero 100, 6e3pornx He YepHbix k035108 30, He HYEPHbIX KO3/10B C poramu 45, YepHbIX He
poraTbix k03n0B 20, 4epHbIX poratbix KO3 15, He YepHbIX He poratbix KO3 75, Bcero ko3 125, Bcero porarbix KO3 1 KO3/10B
95. CKonbKO BCEro KO3 1 KO3MN0B MaceT NacTyX, CKOMbKO YEPHbIX PoraTtbiX KO3M0B, YePHbIX HE poraTbiX KO3, He poraTbix He
YepHbIX KO3.
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€ 1.16

B onHoMm ropoae KaHagpbl 70% xuteneii 3HatoT ppaHuy3ckuii a3blk 1 80% - aHrnninckmin 83bik. CKONbKO NPOLEHTOB
Xutenei 3HatoT 06a s3bika?

®1.17

Ha onHoi ynuue npousowna asapusi asTomobuneir (MHoxecTso U). CTONKHYNUCh nerkoBble aBToMobunm (MHOXecTBo A),
rpy3oBble aBTOMOOUNN (MHOXeCTBO B), aBTOMOGWIM NPaBOOXPaAHUTENBHBIX OPraHoB (MHOXecTBO M), aBToMobmnu ¢
npvuenamm (MHoxecTso D). o conepxaTtenbHOMy CMbICTy MOCTPOUTb MHOXECTBO:

1)MHOXECTBO HEe rpy30BbIX aBTOMOOWEN HE NPABOOXPAHUTENBHBLIX OPraHoB C NpULIENaMu.

2)MHOXECTBO NIErkKOBbIX aBTOMOBMNE He NPaBOOXPaHUTENbHLIX OPraHOB C NPULENAMU U MHOXECTBO IPY30BbIX
aBTOMOBUNE NPABOOXPAHUTENBHBIX OPraHoB.

3)MHOXECTBO aBTOMOBUNEN NPaBOOXPaHNUTENbHbLIX OpraHoB 6e3 NpULLENOB.

4)MHOXecTBO aBToMobunel 6e3 NpuLEenos.

€ 1.18

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

@ 1.19

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

€ 1.20

Ot wkonbl €1 Ha ropoacko onuMnuaze No MaremMaTvke yyactesosanu 15 WKONbHUKOB, N0 omanke ? 8, N0 MHGopMaTuKe
? 12. 4 yyeHuka yyacTsoBanv B oiMMNunanax no Matematvke n gousuke, 5 ? no matemaTuke n nHgopmatmke, 3 ? no
ou3nke 1N MHGOpPMaTUKE. 2 yYeHNKa y4acTBOBaIM BO BCEX TPex onumnmanax. Ckofbko y4EHUKOB y4acTBOBanu

a) TONbKO B oNMMnnage no Mmarematuke?

6) Tonbko B onuMMMane no omanke?

B) TONbKO B onMMnuane no nHpopmatmke?

& 1.21

B kHMxXHOM wkadpy 80 kHWr. 39 U3 HKX Mo Matematuke, 51 kHura umeet 06bem bonblue 200 cTpaHuy,. CKoMbKO KHUAT Mo
mMatematuke nmeet obbvem bonblie 200 cTpaHuL?

@ 1.22

B knacce 20 y4eHUKOB yBnekatoTcst My3blkoi. 11 13 Hux ntobsT knaccuky, a 12 ? COBPeMEHHYH0 My3bIKY.

A) CKONbKO YHEHVKOB NMIOBST TONBKO KNACCUYECKYIO My3bIKy?

B) Tonbko coBpeMeHHy0?

€ 1.23

N3 Huxeropoackoro 3oonapka 3a Ho4Yb chexanu XMBOTHbIE. 22 U3 HUX Bbln ¢ XBOCTOM, 16 - 6biin 0B6MXeHbl Ha feTei,
KOTOpble BCe BpeMs NblTanuch B HUX 4eM-H1byap 3anyctutb, 18 ? npuxsatunu ¢ coboit cBoMx cocenein no knetke.
N3BecTHO Takxe, 4To cpean cbexaBlmx 8 - XBOCTaTbIX B3sIBIUME COCeaer, He Bbin 0bvXeHbl, a 7 - 0BUXEHHbIX Bbinn ¢
XBOCTOM, HO He B35/1 cocenen.

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

Onpep,envnb: KonmnyectBo cHexaBlUmX TOMbKO C XBOCTOM; TONNbKO 06VXEHHbIX 1 TOMBKO C cocenom; 06VXEHHbIX C
cocenom, Ho 6e3 xBocTa.

I'IpMMeanme: TeX XNBOTHbIX, KOTOPbIX NPUXBATUIINA, KaK CaMOCTOATENNbHO cbexaBlunx He y4uTbiBaTb.

@ 1.24

JaHbl pe3ynbTartbl onepaLum?l, nposeneHHbIX Haad MHOXeCTBaMin E,F.H. OI'Ipe,D,eJ'II/ITb N3 KakKnX 31EMEHTOB COCTOAT 3TU
MHOXeCTBa.

—_

ELlprp=

5)
€ 1.25
Onpenenvnb N3 HNXe npusBeneHHbIX cnocobos npencrtasneHnsa 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};

n) A5 =B(U) ={@.{a}.{b}.{a,b}}, rne U ={a,b};
e) A6 ={b,c,D};

9 1.26
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MNycTb yHMBEepcanbHoe MHoxecTBo U ? Bce npenonasateny kadpenpsbl ?MpuknagHon MateMatukm 1 ynpasneHns?.
A - MHOXECTBO BCex npenogasarenen crapue 25 ner;

B - MHOXeCTBO BCcex npenoaasartenei, MMetoLLmx Boicliee obpa3oBaHue;

C - MHOXeCTBO BCEX MPOrPaMMUCTOB;

D - MHOXeCTBO BCex npenofaBaTenei, 3HaOWMX aHrMACKNIA A3biK.

Heobxoomnmo conoctaBnTb Cneayowme MHOXECTBa U COOTBETCTBYOWME UM XapakTepuUCcTMYecke CBOMCTBa:

a) MHOXECTBO BCEX NpenofasaTenem
He cTaple 25 neT n MHOXEeCTBO BCeX
NpOrpaMM1CTOB C BbiCWMM 06pa3oBaHUEM;

6) MHOXECTBO BCex npernoaasarerneii ¢
BbICLIMM 0O6pa30BaHMEM 1 B BO3paACTE
crapwe25 net, HO He ABNSAWNXCS
nporpamMmmcTamu;

B) MHOXECTBO BCEX NPOrpamMMmnCTOB ,
He 3HaWmMX aHrNNCKOro A3blka;

) MHOXECTBO BCEX MporpamMmmucToB 6e3
Bbicliero obpasoBaHns 1 He cTaple 25 ner;

) MHOXECTBO BCex Npenogasartenein mnaguwe
25 neT 1 MHOXECTBO BCEX NMpenoaasartenen,
He paboTalowWwwmx NporpamMmMUcTamu;

€) MHOXEeCTBO BCEX NPOrpamMM/UCTOB MNagLe

25 ner.

YnpouweHne onepauuii Han MHOXECTBaMM.

®1.27

OcyuwecTBMTb Onepauun Hag MHOXEeCTBaMu, eCnu:
U={a,B,c,d,e,f,g,h},A={a,B,c,d e}B={e, f} C={g, h}
a) 6) B)

r) (A\B) C n)

¢ 1.28

OcylecTBMTb Onepauun Hag MHOXECTBaMU, ECNU:

U= {1,2,3,4,5,a,b,c,d,e}, A={1,a,b}, B={c,d,e}, C= {5,a,b}, D={1,e}

a);0);8);n);

)

€ 1.29

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

a) (AB)\(A II)

6) (A B)\(A U0B)

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

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

€ 1.30

Jokasartb cnepytowme CBOMNCTBA onepawumii Hah MHOXECTBAMU:
a) ; (MOEeMNOTEHTHOCTb)

6) ; (3akoHbl oe MopraHa)

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

ecnn U = {¢b,0,p,M,y, L K,a}

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

¢ 1.31

OcyuecTBMTb Onepauun Hag MHOXECTBaMu, ECNU:
U= {k,0,m,n,b,l0,T,e,p}

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

€ 1.32

,ﬂ.aHlla:IIDMHO)KeCTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. Banucate MHOXeCTBa, 3a4aHHblE CNEAYIONMUN BbIPAXKEHNAMU:
a) AUUB

AEKTPOHHBH
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(=)}

)
B) (A\B) Il

r) (A 0B O0cy (A O0s O0c)
n) A\B
e) (C\A) B
©1.33
Ocy[llJJ,elﬁ}‘TBVITb 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) ¢ 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={ a,b,c,de fhk}, F=(UA)IAIBIC)).
®1.35
YnpocTutb:
[(Alc)slcylBlA)IAD .

2) [(AlB)D(cOand j0y).
®1.36
OcyuwecTBMTb onepauunn 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(BlcC)
3) AllB
4) All (B\C)
5) A (B C)
®1.37
YI'IpOCTI/ITb cnepywuwmne BbipaxXeHuna:

) (AB) (AllC)
2) (AB) [ (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 coctont u3 Bmnaa 4mcen 5n, F coctout ns snga yncen 35n.

©1.39

MHoxecTBO A COCTOUT M3 Yncen, KpaTHbix 3. MHOXecTBO B ? 13 Ynicen, 3akaHunBatowmxcs Ha undgpy ?2?7. MHoxectso C
? U3 4yncen, KpaTHbIX 8.

M3 Kakmnx yncen coctosiT MHOXeECTBa:
a)Alls0lc
6) (A 0B)\C
B) (A 00B) Oc ?
Ownarpammbl Oiinepa-BeHHa
€ 1.40
Lokazatb cnenyrowme yTBepXaeHns n n3obpasutb ¢ nomolbto [1B cnenytowme MHOXeCTBA:
1) (C\A)\B = ([)
2)0B=()

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

4) (C\A) (C\B) =C ()
@ 1.41
PewunTtb cnenytolwme BolpaxeHus n n3obpasutb Ux Ha avarpammax dinepa-Benna. U={ a,b,c,d,e,f}, A={ a,c,d,f }, B={
a,b,e,f }, C={b,c,d,e }.

(uwlc)lB.

(AI]C DB

3)(AC)\B.

)(A\B)I]C
@ 1.42
Mo |/|306pa>|<eH|/|9|M Ha gunarpammax SMnepa—BeHHa COCTaBuTb N PEWNTb BblpaXeHuns, ecnm
U={ a,b,c,d,e,f,g,h}, A={ a,c,ef,g,h}, B={b,c,d,ef}, C={a,dfh}.

€ 1.43
[okasatb cnefytowme yTBepXAeHUs C NOMOLLbIo anarpamm ditnepa-BeHHa.

KETPOHHBH
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ﬁxﬁ? B)l(alc)lBIp)Iclp)=(alc)l@lby)l(als) [

(CUD)).

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

((alBlc).

@ 1.44

Mo paHHbIM gmnarpammam diinepa-BeHHa cocTaBnTb HECKONBKO BbIPaXEHUIA.

@ 1.45
B 6I/Inb9|p,D,HOM 3ajie BCero Haxogmntcsa MHOXeCTBO U 6I/IJ'Ib9!pJJ,HbIX Lapos.. Ha OOHOM N3 CTONNIOB HaxoanTCcd MHOXeCTBO A
LapoB.. N3 Hux MHOXecTBO B ? KpacHble, a MHOXeCTBO cC? noTpeckKkaBlWnecs. OxapaKTepmsyVlTe JaHHble MHOXEeCTBa
(conepxartenbHbii CMbICT U anarpamma diinepa-BeHHa MHOXeCTBA):
1U\(AB)IC).
2)u\(llo).
3)AlclB.
4)u\Bl).
5)B\(AC).
@ 1.46

A - MHOXecTBO HeveTHbIx Yncen 0o 100. B - MHoXecTBO 4ncen, genswmxcs Haueno Ha 3 oo 100. Haintn anemeHTbl
MHOXecTBa C, NnpnHaanexawmx nepeceyeHmnto 4aHHbIX MHOXECTB.

2. OTHOWeEHUS 1 onepaLmu
3agaHuve OTHOLWeEHWN

€21

Myctb M paBsHo {2,5,-7,9,12,-15}. CocTtaBnTb Matpuubl U CNMCKK nap oTHoweHun R1, R2lMm2.
Ecnm R1 ? ?umeTb cymmy 6onblue pgecstn?, R2 ? 2uMeTb pasHocTb 6onblue Hyna?.

€22

Myctb M={1,2,3,4,5,6,7}. CocTtaBmTb MaTpuubl oTHoweHuin R1, R2, RSDM*M, ecnn R1 ? ?6bITb oCTaTKOM OT AeNeHus Ha
37, R2 ? 7B cymme paBatb 97, R3 ? ?nponsseneHune LONXHO bbiTb 6onble 772.

€23

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

1. R1 - ?6bITb HAMOONbLWMM NPOCTLIM MHOXUTENEM OIS YETHbIX YNCEN?(Henb3asl OennTb YUCNOo Ha camo cebs 1 eanHWL).
2. R2 - ?6bITb HAMMEHbLUMM NMPOCTEIM MHOXMWTENEM A1t HEYETHbIX Ycen? (HeNb3s AeNnTb YCHO Ha caMo cebs).
@24

CocCTaBWTb MaTPHLLy OTHOWEHWI, 3afaHHbIX Ha cucteme MHoxecTs [(F), roe F={ 1,2,3,4 }; R ? ?nepecekatbcs ¢ ?7.
®25

Myctb M={1,2,3,4,5,6,7}. Coctasutb Matpuupbl otTHoweHun R1, R2, R3 M x M, ecnn

R1 ? ?umMeTb 0OMH K TOT Xe 0CTaTOK OT JeNneHns Ha 77,

R2 ?7?6bITb paBHbIM?;

R3 ? ?6bITb HE MeHble?

®26

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

© 27

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

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

©28

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

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

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

©29

3 paHHbIX NpuMepoB BbiBpaTh Te, B KOTOPbLIX BbINOMHAETCS AAHHOE OTHOWEHWE:

R1 ? ?6bITb cTporo 6ornbuue?.

R2 ? ?2umeTb YyeTHyto Cymmy?.

R3 ? ?2umeTb 06WNIA YETHbIN Aenutenn?.

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

€ 2.10

Myctb A ? ancpaBut (MHOXECTBO BCeX OyKB B PyCCKOM angpaeunTe). 3anaHo MHoxecTso M= {a, 6, B,r,n,e,u,k,n}
?noAMHOXECTBO MHOXecTBa A. 3agartb MaTpuuei cnegytouee OTHOWEHME:

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

@212

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

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

R2 ? ?6bITb ABOIOPOLHBIMU BpaTbaMn?.

R3 ? ?6bITb Npagenom??.

R4 ? ?umeTb 06Lero coiHa?.

€214

Mo naHHbIM oTHoWweHMaM R1, R2, R3, R4 coctaBmTb CTPYKTYPY MHOXeCTBa anemMeHToB. Ecnn R1 ? ?6biTb poaHbIMK
6paTb9M|/|’7 R2 ? ?6biTb nenom??, R3 ? ?6biTb aspein??, R4 ? 6biTb Npanenom??.
1={ (b,c), (e/f), (h,k) }.
2={ (a,d), (c,9), (f,h), (f,k), (a,f), (a,e) }.
3={ (c,d), (b.e), (b/f), (e,0) }.
4={ (a,9), (c;h), (c.k) }.
0 2.15
MNpuBecTn NATb NPUMEPOB Nap OTHOWEHWIA, A8 KOTOPbIX BbINOMHAOTCS BCE TPU OTHOWEHWS, YKa3aHHbIe HUXe:
R1 ? ?2umeTb 06wWWiA HEYETHbI aenuTenb, nexawunii B uHtepsane (1,10)7.
R2 ? ?uMeTb YeTHyt0 cymMMy, nexauwyto B nHTepsane (0,30)7.
R3 ? ?2a ? penutenb (a+b), ecnu R={(a,b):a,b[|M}?.
€ 2.16
BbinmucaTb Bce aneMeHTbl 4EKapTOBOro Npon3seneHns MHoxecTs A n B, ecnu
A={a,B,c,d,e}
B={1,2,3}
©2.17
Hantn nekapTtoBoe npousseneHe MmHoxecTs A n B, ecnn A={ a,b,d },
B={f,d,e}.
€2.18
Hantn Bce anemeHTbl MHOXecTBa F, ecnu A={ a,b,c,k },
B={ b,d,e,h},
C={e,fhk}, U={ab,c,defhk} F=(UAIAIBIC)).
€219
BbinmucaTb Bce aneMeHTbl 4eKapTOBOro Npon3seneHns MHoxecTBo A n B, ecnu:
A={a,B,c}; B={1,2,3,4,5}
€ 2.20
BbinnucaTb Bce anemeHTbl 4eKapTOBOro nponsseneHns MHoxecTso AxBxC, ecnu:
A={1,2}, B={a,b,c}, C={k,I,m}.
€ 2.21
Beinncartb Bce anemeHTbl 4ekapToOBOro npounsseneHns mHoxecTs A n B, ecnn A={1,2,3}, B={a,c,e}
@222
Monb3yscb METOLOM MaTEMATUYECKON AedyKLMN HAanncaTb BCE ANEMEHThI EKapTOBOro NponsseneHns mHoxects M1 x
M2 x M3 ? x x Mn = i, nopoxgatoueii npoLenypon.
€223
Beinncatb Bce anemeHThl MHOXecTBa M2, ecnn M={a,B,c}
© 224
Halitn npasyto u nesyto 06nacTb OTHOLEHNS:
R={(1,2), (2,1), (3,1), (1,3), (3,5)}
€225
Halitn npasyto 1 nesyto 06nacTb OTHOLEHNS
R={(1,1), (2,2), (3,3), (1,2), (2,1)}
226
Halitn npaBsyto u neByto 06nacTb OTHOLIEHNS:
R={(a,b), (c,d), (e,f)}
@ 2.27
Haiitu npasyto 1 nesyto 06nacTb OTHOWEHNS:
R={(1,a), (2,8),(3,c),(4,d), (5.)}
€228
Haintu npasyto 1 nesyto 06nacTb OTHOWEHNS:
R={(a,1), (2,¢), (¢,3), (9,9), (7.e), (5.K)}
€ 2.29
SBnseTca N OTHOWeEHne
R={(a,2), (8,3), (c,4), (d,9)},
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onpeneneHHoe Ha LeKapTOBOM MPON3BeAEHN MHOXECTB:

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

€ 2.30

Ssngertcs nu oTHoweHme R:

R={2,a), (1,a), (3,8), (4,B), (5.¢),

onpeneneHHoe Ha LeKapTOBOM NMPON3BEAEHNN MHOXECTB:

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

€ 2.31

SlBnserca nu otHoweHue R:

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

onpeneneHHoe Ha 0eKkapTOBOM NPOV3BEAEeHNN MHOXECTB

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

€ 2.32

MycTb oTHOWeHNe R 3apaHo Ha AekapToBOM nNpom3seneHnn MHoxecTs P u N, roe P- MHOXECTBO BCeEX NacrnopToB
HeKOTOPOW cTpaHbl, a N ? MHOXECTBO BCEX HOMEPOB 3TWX NACMOPTOB, CAyXalunX 4N naeHTUgmKaumum.
SBnsieTcs Ny oTHoweHue R doyHKumen?

€ 2.33

MycTb MHOXeCTBO R 3apaHo Ha nekaptoBoM nponsseneHnn mHoxecTB K n P: KxP, roe K ? MHOXECTBO Kto4YEBbIX CNOB
ons novicka B IHTepHete, a P ? MHoxecTBo Web-cTpaHuu. MNMapa (x,y) npyHaonexut R, ToNbko ecnu Knio4eBoe CnoBo X
COLEepPXMTCS Ha cTpaHuLe y. Fensetcs nu R doyHKUmen?

€234

B BoLoEéMe fBa neckapsi, ABa Kapacs 1 ogHa Liyka. 3Hasi, 4To Kapach U lyka ? XulHble pbibbl (LyKa MOXET CbeCTb
Kapacsi), BbIICHUTb BUHAPHOE OTHOLWEHWE ?R ? BblTb CbeAeHHbIM? (T.€. ObITh MULLER) C NOMOLLBIO MATPULbI.

€ 2.35

[ns ykasaHHbIX HUXE OTHOLWEHWIA MPUBECTW NPUMEepPb! Nap, A1 KOTOPbIX BbIMOMHSOTCS OTHOIWEHMS. OTHOIWEHWS 3a4aHbl
Ha MHOXECTBE 3/1IEMEHTOB CTPYKTYPbl THOCE0/I0rM4eckoro aepesa.

Cnepyowme OTHOWEHNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepbto) ?

R4 ? ?6bITb 6paToOM Nnn CECTPOIA?

R5 ? ?6bITb ospei unm Tetein?

R6 ? ?6bITb ABOOPOOHBIMU CECTPamMn nnn bpaTbsamMn?
€ 2.36

Lpy3bs cnaodar 3a kBagpartHbiMu cTonoM. MpueecTy npruMepbl Nap, Ans KOTOPbIX CNenyoWmne OTHOWEHNS BbIMOMHAOTCS:
R1 ? 6bITb cocenom

R2 ? cnpetb HanpoTvB

CBoiicTBa OTHOLLEHWUIA

€ 2.37

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

€ 2.38

KakoBbl CBOMCTBa OTHOWEHWUA, 3agaHHbIX: HA MHOXecTBe nogen: R = {(a,b): a xneet B ogHOM ropoge ¢ b}?

€ 2.39

KakoBbl CBO/CTBA OTHOWEHWIA, 3a0aHHbIX: HA MHOXECTBE N0AEN:

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

€240

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

€ 2.41

MycTb paHo ypaBHeHMe y=x2. KakoBbl CBOWCTBA OTHOWEHNS R ? ?9BnaTbCcs peweHneM ypaBHeHus?, 1.e xRy.

€ 2.42

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

€ 2.43

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

€ 2.44

KakoBbl cBolicTBa OTHOWEHUS R ? 6bITh KyboM, T.€. b=a3, 3ajaHHOro Ha MHOXECTBE HaTypasbHbIX YACEN?

€ 2.45
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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 Ka&XA0M oTaeneHmun no 11 conpat
N KOMaHONP-CEePXaHT, a B3BOAOM fieiTeHaHT, poToli kanutaH. Onpenenutb cBoincTBa BUHAPHOro oTHoweHUst R ? 6bITb
KOMaHAMPOM POThI.

@ 2.47

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX YUCen:

a) R1 ? 6bITb CTPOro MeHblue

6) R2 ? nmeTb 0bWWiIA genutenb

B) R3 ? 6bITb HE MEHbLUE

€ 2.48

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

€ 2.49

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

€ 2.50

3anaTb CMMCKOM 1 MaTpuLeid, a Takxe rpaguyecku (oprpadoom) cneaytouee GuHapHoe oTHoweHmne R.

Ox. poH HerimaH (1903-1957) npennoxun 6nok-cxemy OBM nocneposaTtenbHOro 4eNCTBUS, KOTOPAs COCTOUT 13
MHOXecCTBa ycTpoicTts M:

M:={a, B, C, d, €},

roe a ? ycTponcTBO BBOAA;

b ? apudmeTuyeckoe ycTporcTeo (npoueccop);

C ? yCTPOWCTBO ynpaBneHns;

d ? 3anomuHalolee yCTPONCTBO;

e ? yCTPOICTBO BbIBOAA.

PaccMoTpeTb MHGPOPMALIMOHHBI 06MEH Mexay YyCTPOMCTBaMM Mi U mj , KOTOpble HAaX0AATCSA B OTHOWeHMU R, ecnu 13
ycTporicTBa mi nocTynaeT nHdopmaums B yCTPONCTBO M.

€ 2.51

3apgaHa CTpykTypa cnegytouwero suaa:

Bbinvcatb napbl, Anst KOTOPbIX BbIMOMHATCS OTHOWEHNSA:
A) R1 ? 6biTb fenom

B) R2 ? 6bITb osnei

B) R3 ? 6bITb 4BOOPOAHBIM BpaToOM

@ 2.52

KakoBbl cBolicTBa OTHOWEHUS R ? ?6bITh YaCTbiO LENoro?, 3aaHHOro Ha MHOXECTBE 3NIEMEHTOB CTPYKTYpbl? 3amaTtb
JaHHOe OTHOLWeHne MaTpuLei.

3. Teopuns rpacos

@ 3.1

Lns naHHOro rpagpa HapucoBaTb N30OMOPMOHBI rpady Takmum obpasoMm, 4Tobbl pebpa Mexay coboii He nepecekanucs,
gopucosartb 0o NONHOro rpada.

@ 3.2

3apatb rpad A, HANTW CTENEHN BEPLWMH U CYMMY BCEX CTEMEHEN.

€ 3.3

3apatb rpad MaTpuLamMm CMEXHOCTM 1 UHUMOEHTHOCTH, CIMCKOM pebep.

@34

Mo>HO N HApMCOBaTb AaHHbIE OUIyPbl, HE OTPbLIBAS PYKM U HE MPOXOAS MO O4HON NMHUN (OUTYypPbl ABAXAbI.

€ 3.5
3anatb mMarpuuamm CMexXHOCTU N NHUNOEHTHOCTU, a TakXXe CNUCKOM CJ'IG,D,erLLWIVI Fpan.

@ 3.6
MocTtponTtb rpac No MaTpuLLe CMEXHOCTK, ECNK 9TOT rpacd aBnseTcs oprpadoom.

abcdef
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a010001
b001100
c000101
d000010
e000001
f010100

@ 3.7
[MocTponTte ang gaHHOro rpadgoa M3oMopdoHbI eMy rpado.

€ 3.8
MycTtb oprpad 3apaet oTHoweHne R. KakoBbl CBOMCTBA 3TOr0 OTHOWEHNSA?

€ 3.9
Ins naHHoro rpagpa onpenenuTb PAcCTOSIHUE MEXAY BEPWMHAMM, PALNYChl U LEHTP.

€ 3.10
Mo AaHHOW MaTpuULLEe CMEXHOCTY NMOCTPOUTb rpad.

12345

100011
200101
301010
410100
511000

@ 3.11
IOna rpacpos G1, G2, G3 nocTpouTb MaTpuLbl MHLUNOEHTHOCTU.

€ 3.12

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

Onpepenutb cTenexmn sBeplwnH rpados G4, G5, G6.

€ 3.14
IOns rpacpos G4, G5, G6 onpenenutb pacCcToOSHUSA MEXAY BEPWMHAMU, LEHTPbI FPadooB 1 MX paamnychbl.
€ 3.15
Han rpacp G. [ns ero BepluvH NPUMBECTY NPUMEPDI 3MNEpPOBa LKA, raMUibTOHOBA LKA, MapLpyTa.

© 3.16
lNo ycnosuio 3aaa4n COCTaBUTb ePeBo 1 ONpeaennTb, BEPLHbI KaKUX TUMOB OHO COAEPXMNT.

Ha cknan ABToc60poYHOro 3aBoda NOCTynatoT AeTann CO BCEX NMpuUneratwmx K HEMy 3aBOA0B. 3aTEM OHY
pacnpenensitoTcst Ha 2 NPou3BoACTBa: MexaHoobpabaTbiBatolwee 1 MexaHocbopouHoe. MexaHoobpabaTbiBatolee
NpoV3BOACTBO OTNPAaBNSeT AeTanu Ans aanbHerwen 06paboTkuM Mo Uexam: KapTepos, NepeHnX ocell, CBopKU MOCTOB; a
MexaHoCO0opOoYHOe ? Mo uexam: Kap4aHHbIX BanoB, WEeCTEPEH, apMaTypHbIM.

2. B kaxoom n3 cnegyowmx npeanoxeHni umeeTcs, no KpanHen mepe, oa-

Ha owwnbka, CBA3aHHas ¢ HempaBWNbHbIM yroTpebneHmem s3bika. MNocTapaintech
HaWTV Kak MOXHO 6onblue owmnboK.

1) Yucno 144 okaHuymnsaetcs undppon 4.

2) PaBeHcTBO, cofepxatliee Hen3BecTHOe 41cno, o6o3HaveHHoe ByKBoiA,
Ha3blBAETCH ypaBHEHVEM.

3) KopHeM ypaBHeHUs1 Ha3blBaeTCs 4YMCno, Npy NOACTaHOBKE KOTOPOro

B ypaBHeHWe nony4yaeTcsl BepHOe paBeHCTBO.
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11) YTBepxneHve
€CNU 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) OTpuuaHme oboarayator L.

13) Ecnu BbickasbiBaHus ?P? n ?Q? ob6a NCTUHHbI, TO BbicKa3biBaHue ?P 0Q?
TOXE UCTUHHO.

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

JNornyeckume coto3bl

1. MBaH, Tut n ®oma Nnofo3peBaroTcs B N04X0re KoonepaTneBHOM nanatku.

Ha pnonpoce oHv panu cnegyowme nokasaHus:

WMBaH. Mooxer Twur.

TuTt. 9 He nooxuran.

®doma. 4 He nogxuran.

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

2. AHTOH, Bopuc n Bagum nopospesatoTcs B yroHe aBtomobuns. Ha nonpo-

Ce OHM Mokasanu cnegylouiee:

AHTOH. Bopwuc nxer.

Bopuc. Bagnm nxer.

Bagum. AHToH 1 Bopuc oba nryT.

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

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

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

CMmunT. 9 HEBUHOBEH, HO XOTSI Obl OANH U3 HUX OBOWX BUHOBEH.

a) CoBMeCTUMbI 1M NOKa3aHUs BCEX TPOUX 3anof03peHHbIX?

6) MokazaHusi 0gHOro 13 06BUHSIEMBIX CNeayoT N3 NoKasaHuii 4pyroro;

0 YbUX MOKa3aHNSX NOeT peyb?

B) Ecnun BCe TpU HEBNHOBHbI, TO KTO COBEPLWWNA XECBUAETENBCTBO?

r) Npegononaras, 4To NOKa3aHns BCeX 0BBUHSIEMbIX BEPHBI, yKa3aTb, KTO BU-
HOBEH, a KTO HEBUHOBEH.

1) Ecnu HeBMHOBHbIN rOBOPUT NpaBay, a BUHOBHBIN NXET, TO KTO BUHOBEH,

a KTO HEeBUHOBEH?

4. MNyTeweCcTBEHHNK HAXOAUTCS B OAHOM M3 ropofos A nnu B, HO B Kakom
UMEHHO ? eMy HenaBecTHO. OH 3anaeT cobeceiHNKY OLIMH BOMPOC, HA KOTOPbIN
MOXET MOSy4nTb OTBET ?4a? UNK ?HET?, NpuyeM OTBET ero cobeceaHvka MOXeT
ABNATLCSA NPaBAOW MW NIOXbIO (HEM NMEHHO, eMy TOXE Hen3BecTHO). Mpuaymartb
BOMPOC, MO OTBETY HA KOTOPbIA MOXHO 6€30WNO0YHO CyAnNTb, B KAKOM ropoae
HaxoamMTCA NyTeWweCTBEHHUK.

LelicTBre HeCKONbKMX creaytolmx 3agad npoucxoaut Ha OcTpoBe, HaceneH-
HOM /I0bMX POBHO ABYX TUMOB: PbiLAPSMM 1 NixXeLamu. Poiliapu Bceraa roBopsit
npasmy, nxeupl Bcerna nryt. Kaxapii xutenb Octposa ? pbiLiapb UAn ixXeLl.

Hu oIMH X1Tenb He ABNSETCS pbilapem U NXXeLoM 0LHOBPEMEHHO.

5. 1Boe xuTenei octpoBa, A 1 B, pasrosapmsanu mexay coboii. MNpoxoams-

WwuiA MUMO He3HakoMmel, cnpocun y A: ?Bbl ? pbilapb nnm nxeu??. ToT oTBETUA, HO
TaKk Hepa3bopyMBO, YTO HE3HAKOMEL, HUYEro He CMOT MOHATL. Torna HeaHakomel,
cnpocun y B: ?4to ckasan A??. ?A ckazan, 4to oH ? nxeu?, ? oteetun B. K10

13 octpoBuTaH A 1 B ? pbiuapb u KTo ? nxew?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 38 us 45. EEl YHH
oML

ARl | AL O



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

6. B atoii 3apaye nea nepcoHaxa, A u B. A rosopuT: ?4 nxew u Tbl ixew?.
KTo 13 oByx nepcoHaxer A n B ? pbiuapb 1 K10 ? nxeu?

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

13 octpoButaH A n B ? pbiuapb 1 KTo ? nxeu?

8. CHoBa gBa nepcoHaxa, A n B. A rosoput: ?4 ? nxew unu ol ? nxew?.
KTo ? pbluapsb, k10 ? nxeuy?

9. B aToii 3apaye ? Tpu nepcoHaxa: A, B n C. A n B BbickaabiBaloT cnegy-
owue yreepxaeHus: A: Mbl Bce ? nxeupl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takme A,BunC

3. MNMpe3eHTauums

Tewmbl 5, 6, 7

PaspaboTaTb Nnpe3eHTaLMO Ha TEMY:

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

Tema 11. OTHOWeEHUS. Buabl oTHOWweEHUI. BuHapHble oTHoweHKs. Cnocobbl 3anaHns GBUHaPHBIX OTHOLWEHMIA. MpsiMoe
(mekapToBo) NpousseneHne MHOXecTB. BrHapHoe oTHoweHne nekaptosa nponsseneHns. CBOWCTBa OTHOLIEHIA.
Tema 12. Teopus rpagoB. OCHOBHbIE MOHATNS TEOPUM rPadooB.

Ok3ameH

Bonpochbl k ak3ameny:

1. Onpenenexne MHoxecTBa. Obo3Ha4YeHe MHoXecTBa.[prMepsl.

2. OnpepneneHne paBeHCTBA MHOXECTB

3. OnpeneneHne cemencTea MHOXECTB.

4. OnpegnenexHvie NOOMHOXECTBA.

5. OCHOBHbIE CBOWCTBA BKJIIOYEHMS.

6. OnpepeneHne MHOXeCTBa-CTEMEHN.

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

8. OnpeneneHne 06beanHeHUs MHOXeCTB. 306paxeHune ¢ noMolLbio amarpamm BeHHa-diinepa. Mpumepsl

9. OnpeneneHne nepeceyeHnst MHOXeCTB. M3obpaxeHune ¢ nomolbio ouarpamm BeHHa-Oiinepa. MNpumepsl

10. OnpeLeneHne pasHOCTV MHOXECTB. V1306paxeHue ¢ noMoLblo avarpamm BeHHa-Siinepa. Mpumepsbl

11. OcHoBHblE TOXAeCTBa anrebpbl MHOXECTB.

12. OnpeneneHne pasbreHnst MHoxecTBa. [Mpumepsl

13. OnpeneneHne aKBUBANEHTHOCTN MHOXECTB.

14. OnpeneneHne CHETHOrO MHOXECTBA.

15. OTHOWeHMS. Buapl oTHOWEHWA. BuHapHbie oTHoWweHMs. Cnocobbl 3aaaHns GUHapHbLIX OTHOWEHKIA. Mprmepbl.
16. OnpeneneHne NpsAMoro (oekapToBa) Npon3seneHns MHOXeCTB. [Mpumepsi.

17. OnpeneneHne 6MHAPHOro OTHOWEHNS LekapToBa NPON3BELEHMS.

18. OnpepneneHne pechnekCNBHOCTM OTHOWEHNS.

19. OnpeneneHne aHTMPEMNEKCUBHOCTA OTHOLWEHUS.

20. OnpepeneHne CUMMETPUYHOCTN OTHOLIEHUS.

21. OnpepeneHne aCUMMETPUYHOCTM OTHOLIEHNS.

22. OnpepeneHvne aHTMCUMMETPUYHOCTM OTHOLWEHNS.

23. OnpepeneHne TPaH3UTUBHOCTM OTHOLIEHNS.

24. OnpepeneHne OTHOLWEHNS 3KBMBAIEHTHOCTM.

25. OnpepeneHne OTHOLWEHNS TONEPaHTHOCTH.

26. OnpeneneHne OTHOWEHNS HECTPOroro nopsaKka.

27. OnpepeneHne OTHOWEHNS CTPOroro nopsaka

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

29. OnpepeneHne HEOPUEHTUPOBAHHOIO rpada.

30. Onpepenerne oprpadcpa. CmewaHHbIv rpadp.lpumepsl.

31. Bugsl rpadbos. Onpenenexve netnn. Onpenenenne ncesnorpada..lpumepsi.

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

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

34. N3onnposaHHas BeplumHa Hrpadpa. KoHuesas BepwmHa rpadha. MNpumepsi.
35. Onpenenexve nonHoro rpagoa. Mpumepsi.
36. OnpepeneHne gononHeHus rpagoa.. Mpumepsi.

CtpaHunua 39 ns 45.
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37. Onpegenenve noarpada. lMpumepsi.
38. OnpepeneHne asynonbHoOro rpadpa. Mpumepsi.
39. OnpepeneHne NnapocoyeTaHns HEOPMEHTUPOBAHHOTO rpadha. MNprmepsi.

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

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

[ng 3ayéra:

56 6annos un 6onee - "3a4yTeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "ynoBneTBopuTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLMX aTtanbl OpMUPOBaHNSA KOMMNETEeHLUN 6annos
CemecTp 5

TeKkyL i KOHTPOb

TecTupoBaHue |TecTpoBaHUe NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyvatowmincs nonyyaet onpenenéHHoe KoM4ecTBo 1 20
TECTOBbIX 3aaHuii. Ha BbINONHEeHVe BbloenseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amjaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTa NPaBUbHO BbINONHEHHbIX 3aAaHNA.

KoHTponbHas |KoHTponbHas pabota npoBoAMNTCS B Yachkl ayantopHoi pabotbl. Obyyatowmecs
paboTa nosyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NMpoiaeHHoro Mmatepuana. Pabota 2 20
BbINOSHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEHMsl U HaBbIKW, HeOOXoaUMble 4715 BbINOMHEHWS! 3a0aHWiA.

MpeaeHTauus [Obyyarowmecs BoINOMHSIOT NPE3EHTAUMIO C NPUMEHEHNEM HEOOX0ANMbIX
MpPOrpamMMHbIX CPEACTB, pelas B Mpe3eHTaumMmn NocTaBeHHbe npenoaasaTenem 3 10
3apayn. Obyvatowmiics BEICTYNaeT ¢ NpPe3eHTaumen Ha 3aHSTMM U coaéT eé B
3N1eKTPOHHOM BuAe npenoaasatento. OUueHVBaOTCS BNaaeHe Matepuasnom no
Teme npeseHTaunm, NornMYHOCTb, MHGPOPMaTMBHOCTb, CNOCODOLI NPeaCcTaBNeHUs
MHpopMaLMK, peleHre NocTaBNeHHbIX 3a4ay.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNINHBI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MMCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWA.

CemecTp 6
TeKyLnin KOHTPOJb

TectmnpoBaHue |TecTnpoBaHne NPOXoamMT B MMCbMEHHON GOOPME NN C NCNONb30BaHNEM
KOMMboTepHbIX cpencTs. Obyyatowmiics nony4aet onpenenéHHoe Konm4ecTso 1 20
TECTOBbIX 3a[aHUIA. Ha BbINONHEHME BbIAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTsa 3agaHuii. OueHka BbICTaBNSIETCS B 3aBMCMOCTHN OT
npoLueHTa NpaBuibHO BbINOIHEHHbIX 3aaHUIA.

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
pabota nonyyatoT 3afaHns onsi NPOBEPKM YCBOEHWS MPOonAeHHOro MaTtepuana. PaboTa
BbINONIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaoTCs
BNafeHue MaTepuanom rno Teme paboTbl, aHANUTAYECKUE CMOCOBHOCTY, BafeHmne
MeToLaMu, yMEHWs 1 HaBblKW, HEOOXOAMMbIE [J1sl BbINONHEHUS 3a0aHUIA.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Lenblo 3akpenneHuns 3HaHWA, NOoNy4eHHbIX HA NekKuunsax.

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

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

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

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

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

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

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

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

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

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

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

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

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

KomnbioTep 1 NpuHTep Ons pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.

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

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

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

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

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

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

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

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

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

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

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

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpabotka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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
obpazosaHue). - ISBN 978-5-16-006601-1. - Pexum goctyna: http:/znanium.com/bookread.php?book=424101
2. VrowwH B.N. C6opHUK 3a8ay no MateMaTn4yecKoi Norvke U Teopun anropmTmoB: yueb. nocobue/ B.W. UrowuH. ? M.:
KYPC: MIHDPA-M, 2017. ? 392 c. ? (bakanaspuar). - Pexum goctyna: http://znanium.com/catalog/product/524332
3. UrowuH B.N.MartemaTtnyeckas noruka: YuebHoe nocobue / UrownH B.W. - M.:HUL, UH®PA-M, 2016. - 399 c.: 60x90
1/16. - (Boicwee obpazoBaHue: bakanaspuar) (Mepennét) ISBN 978-5-16-011691-4 - Pexxum goctyna:
http://znanium.com/catalog/product/539674

JdononHutenoHas nuteparypa:
1. Mpyukos A.B., Bonkosa J1.J1. MatemaTtunyeckas norvka u teopust anroputmos: YuebHuk / Mpyukos A.B., Bonkosa J1.J1. -
M.:KYPC, HUU 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 PUOP, HAL NHDPA-M, 2016. -
159 c.: 60x88 1/16. - (Bbicwee obpasoBanne: bakanaepuart) (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 / Npapgosoii 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

Mpodpunb noarotoBkn: Pazpaborka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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