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OTneneHne MHPOPMALMOHHBLIX TEXHONOTIA U SHEPreTUYECKUX CUCTEM
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpammy oucumnnuHel paspaboTan(a)(y) ctapwuii npenoaaeatens, 6/c Xyastoea J1.b. (Kadenpa nHgopmMaumoHHbIx
cuctem HU, OtoeneHve nHOOPMaLMOHHbBIX TEXHONOMMIA N 3HepreTnyeckmx cuctem), lhuzyatova@mail.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH NpYMeHsITb eCTECTBEHHOHAYYHbIE 1 OBWENHXEHEePHbIE 3HAHWUS, METOAb

MareMaTtnyeckoro aHannsa n MooennmpoBaHns, TeopeTn4eckoro n
9KCnepunMmeHTanbHOro nccnenosaHns B I'IpOC*)eCCI/IOHaJ'IbHOVI DeATeNnbHOCTH;

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

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

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

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

- MOZenu, MeTodbl U CPeacTBa aHannsa v paspaboTky MateMaTnyeckoro, MHPOPMaLMOHHOMO U NPOrPaMMHOro
obecrnevyeHuns BblYUCUTENbHBIX U aBTOMaTU3NPOBAHHBLIX CUCTEM.

JonxeH ymeTtb:

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

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

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

JlonxeH Bnanetb:

- METOLAMV ONMCaHMS CXEM C MOMOLLbIO chopmyn Bynesoii anrebpel;

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

2. MecTo AMCUMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

HaHHas y4ebHas aucumnnmHa BkioYeHa B pasgen "B61.0.21 OucuunnuHsl (Mogynu)" OCHOBHOM NPOghecCUoHanbHoii
obpasosatenbHoi nporpammel 09.03.01 "MiHdpopmMaTika 1 BblYMCIUTENbHAS TeXHMKA (ABTOMaTU3UPOBAHHbIE CUCTEMI
06paboTku MHGOPMaLUK 1 yNPaBREHUs)" 1 OTHOCUTCS K 0653aTeNbHbIM JUCLUMNINHAM.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONIMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENIbHYIO
paboty oby4aromxcs

Obwas TpyR0eMKOCTb AUCLMMAUHBI COCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 68 yaca(os), B TOM 4ucne nekuun - 34 yaca(oB), npakTnyeckme 3aHsTus - 34 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas pabota - 76 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMANHDBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMmnyeckmx yacos v BuooB y'-leﬁHbIX 3aHATUNA

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

PeructpaumonHblii Homep 10290276019 iy PAEKTPOHHBIH
CtpaHuua 3 us 42. IBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

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

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

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

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

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

Tema 5. MHoxecTBa. OCHOBHbIE

TEOPETUKO-MHOXECTBEHHbIE

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

BeHHa-Onnepa. OCHOBHble

TOX/AecCTBa anrebpbl MHOXECTB.

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

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

NToro 36 36 0 72

4.2 CopepxaHue AUCLUMIUHDI

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

PerncrtpaumoHHbin Homep 10290276019
Ctpanuvua 4 us 42.
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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:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTeNbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpens 2017 roga Ne301).

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENBHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHWIA".

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeLeHNs TEKYLWEro KOHTPOMS yCNeBaeMocTu 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyjapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yuypexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxXckuiA) coenepanbHblil yHuBepcutet".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMmpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpoBeLEHNS TeKyLLEl, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YYpeXaeHuUs Boicwero obpasoBaHus "KasaHckuii (MprBonXcknin) dhenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT6ps 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeNbHbIX Ppecypcax heaepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXLEHUS BbICIIErO NPOCECCMOHANBHOr0 06pasoBaHus

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHusepceutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NOAroTOBKM K UCMNONb30BAHMIO B
y4yebHOM NpoLecce U1 yaaneHns anekTPoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
henepanbHOro rocy1apCTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOroO yYpexaeHns Boicwero obpasosaHus "KasaHckui
(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKW 3HaHMWIA 0ByYatoWwmxcs
B (oeilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEeXAeHNM Bbicllero obpazosaHus "KasaHckuii

(MpwvBOMXCKMIA) dhenepanbHblin yHusepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 3
TeKyLL M KOHTPOIIb

1. BeeaeHue B matnoruky. lNMoHsaTe BbicKkasbiBaHWs. Jlornyeckune
orepauuy Hag BbickasbiBaHUAMU. DopMynbl anrebpbl NOrmku.
PaBHocunbHble doopmynbl anrebpbl nornku. OCHOBHbIE
paBHOCUIbLHOCTW. PaBHOCMILHOCTY, Bbipaxatowme o0gHN
norvyeckue onepauuv Yepes apyrue

2. PaBHOCWNBHOCTH, BbipaxXatolme OCHOBHbIE 3aKOHbI anrebpbi
norvku. Anrebpa byns. ®yHkuun anrebpbl Nornkn. 3akoH
[BONCTBEHHOCTH

3. [In3bloHKTMBHAs HopManbHas oopma 1 CoBeplieHHas

O3 BIOHKTMBHAA HopManbHas coopma (OHD n
CIOH®).KoHbloHKTMBHaSA HOpManbHas gpopma 1 coBeplueHHas
KOHBIOHKTUBHAS HopManbHas dopma (KH® u CKH®). Mpobnema
paspewwnmocTu. MpunoxeHus anrebpbl NOFMKN B TEXHUKE.

4. NoHaTue npepukara. Jlormyeckne onepauun Hap npeamkaramu.
KBaHTOpHbIe onepauun. NoHaTue dopMynbl TOMMKM NPeanKaTos.

1 |TectupoBaHue OrnkK-1
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bopma KoHTponss |OueHMBaeMble

KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI

Otan

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

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

5 KoHTponbHas OMK-1 OBONCTBEHHOCTHU

paboTa 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.

1. BeeneHue B Mmatnoruky. NoHsATHe BbickasbiBaHus. Jlornyeckue
onepauun Hag BbickasblBaHUAMU. DopMynbl anrebpbl NOrvku.
PaBHocunbHble hopmynbl anrebpbl normku. OCHOBHblE
paBHOCUNIbHOCTW. PaBHOCMNBbHOCTU, Bblpaxarowme o04HN
nornyeckue onepauuu Yyepes gpyrue

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

3. M3blOHKTUBHAs HopManbHasa popma 1 coBeplueHHas
ON3BIOHKTMBHAS HopManbHas goopma (JHD un
CIOH®).KoHblOHKTMBHASA HOpManbHas popma 1 CoBeplIeHHas
KOHBIOHKTUBHAs HopManbHas goopma (KH® n CKH®). Mpobnema
paspelwmmocTu. MpunoxeHns anrebpbl NOrMKN B TEXHUKE.

4. lMonatue npegukara. Jlornyeckne onepaumm Hag npegukaramm.
KeaHTOpHbIe onepauun. MNoHsATUe bopMynbl NOrMKK NPeanKaTos.

3 |MpeseHTaums Onk-1

3auer OrK-1

CemecTp 4
TeKyLLMI KOHTPO/Tb

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

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

7. Teopus rpagoB. OCHOBHbIE NMOHATUS TEOPUKN FPadooB.

5. MHoxecTsa. OCHOBHbIE TEOPETUKO-MHOXECTBEHHbIE onepaLuu.

N3o06paxkeHne MHOXeCTB € NOMOLLbIO Avarpamm BeHHa-dinepa.

OcHOBHblE TOXAECTBa anrebpbl MHOXECTB.

OMK-1 6. OTHOwWweHMs. Buabl OTHOWEHMiA. BHapHbIE OTHOWEHMS.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsiMoe (aexapToBo)

npovsseaeHne MHoxecTs. buHapHoe oTHoweHne aekapTosa

nponsseneHns. CBONCTBA OTHOWEHWIA.

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rPagooB.

5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE OnepaLmu.
N306paxkeHne MHOXECTB C MOMOLLbO anarpamm BeHHa-iinepa.
OcHoBHble ToXaecTBa anrebpbl MHOXECTB.
3 KoHTponbHas OMK-1 6. OTHoweHnS. Bnabl oTHOWEHMA. BUHapHbIE OTHOLWEHUS.

paboTa Cnocobbl 3aaaHust BUHapHbIX OTHOLWEHWIA. [psiMoe (LeKapToBo)
npovssegeHve MHOXeCTB. BHapHoe oTHOWeHWe fekapToBa
nponseeneHns. CBONCTBA OTHOWEHWIA.
7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUN TPadIoB.

1 [TectmposaHue Ornk-1

2 [MpeseHTaums

SKk3aMeH OrK-1

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi
OTnN4YHO Xopoluo Y nosn. Heyn.

Cemectp 3

TeKywW Ui KOHTPONb

TecTnposaHue [(86% npasuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 1

KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbl  (3a4aHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoOoBNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypoOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO

MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUMA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.

MpeseHTaumnsa |[peBOCXOLHbIN Xopowwuit ypoBeHb Y noBneTBOpPUTENbHbIA  (HeynooBneTsopuTenbHbIN
YPOBEHb BnafneHms BrafeHns MatepuanoM. [ypoBeHb BnageHus YpPOBEHb BnaneHns 3
matepuanom. Beicokuin |CpenHuin ypoBeHb maTtepuanom. Huskmin  |Matepuanom.

YPOBEHb [oKasatenbHoCTw, YPOBEHb HeynosnetsoputensHbiig

[0KasaTenbHoCTw, HarnsagHOCTM, Ka4yecTBa [nokasaTtenbHOCTH, YPOBEHb

HarnsagHOCTW, KayecTsa [npenogHeceHms HarnsaAoHOCTMW, Ka4yecTBa [nokasatenbHOCTH,

npenogHeceHns nHcpopmaumm. CteneHb [NpenogHeceHns HarnaoHOCTM, KadecTsa

nHgpopmaumm. CTeneHb |NOAHOTHI PaCKPbITUS nHcpopmaumm. CteneHb [npenogHeceHns

MOMHOTbI PaCKPbITUS martepuana v MONTHOTbI PaCKPbITUS nHcpopmaumu. CteneHb

matepvana u MCMNONb30BaHHbIE matepwana u MONHOTbI PACKPbLITUSA

NCMNONMb30BaHHbIE peweHns B OCHOBHOM  [MCNONb30BaHHbIE marepuana v

pewweHns NONHOCTbIO  [COOTBETCTBYIOT pelweHns cnabo NCMONb30BaHHbIE

COOTBETCTBYIOT 3apayam npeseHTaummn. |CooTBEeTCTBYIOT peweHns He

3agayam npeseHtaumu. |icnonb3oBaHHbIE 3a4ay4yam npeseHTaumn. |CooTBETCTBYIOT

Ncnonb3oBaHbl MCTOYHMKN N METOLbI B [/ICMONb30BaHHbIE 3apayam npeseHTaumu.

Hagnexauwmue OCHOBHOM WCTOYHMKN 1 MeToabl  [/Icnonb3oBaHHbIe

WCTOYHWKWN N METOObI.  [COOTBETCTBYIOT 4acTM4YHO WCTOYHUKN N METOLbI HE
MOCTaBNEHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3apayam. NMOCTaBNEHHbIM MOCTaBNEHHbIM

3agayam. 3apayam.

3aurteHo He 3auteHo

3aver Obyuarowuitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowniics 06HapPyXun 3HaYMTENbHbIE
y4yebHO-NporpaMmMHoro matepuana B 06beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobxoaMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, Lonyctun
npencTosiei paboTbl MO CRELMANbHOCTY, NPUHUMNUANbHBLIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHUN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
MpenyCMOTPEHHbIX MPOrpamMoi JUCLMMANHBL.  |cnocobeH NPOoOMXUTE 0ByYeHNe nnu

NPUCTYNUTb MO OKOHYaHWUM yHMBEpcUuTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
JONOSTHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.

CemecTp 4

TeKyLU i KOHTPONb

TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
martepuana, ymeHme
CcB0BOAHO BBINONHSATD
3ajaHus,
npenycMOTpeHHbIe
nporpammon, ycsoun
OCHOBHYIO NTepaTypy u

y4eBbHO-MPOorpaMMHOro
maTepuana, ycreuwHo
BbINOMHUNA
npenycMoTPEHHbIE
nporpammon 3anaHus,
yYCBOWJT OCHOBHY!O
nnteparypy,
PEKOMEH0BaHHY0
nporpammorn

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuebbl 1
npeacrosiwei paboTsi
no npodpeccuu,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX

B 3HAHWSIX OCHOBHOIO
y4eBbHO-MporpaMMHOro
martepvana, LonycTun
MPUHLMNMaNnbHbIe
OWNBKYM B BbINOHEHNN
npeLyCMOTPEHHbIX
nporpamMmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne

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

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

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

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

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

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

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

3HaKOM C OMCUMMNUHBI, NOKa3an |nNporpamMMoii, 3HakKoM C  |Uan MPUCTYNNTb NO

[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoit, [OKOHYaHnK

nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K

pekoMeHn0BaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom

nporpammon CrnocobeH K nx OVCUMMNWHBI, AONYCTUN |OesTenbHoCTn 6e3

ONCLMMNUHBI, YCBOWST  |CAMOCTOSATENIbHOMY NMOrpewHoCT B OTBETE  [OOMNONHUTENbHbIX

B3aMMOCBS3b OCHOBHbIX [MOMOMHEHMIO U Ha aK3ameHe v npwu 3aHATUR NO

MOHSTWIA ANCLMMNAVHBI B [0BHOBNEHMIO B X04e BbINONHEHUN COOTBETCTBYIOIWEN

WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.

npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert

npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU

TBOpYEeckme hesarenbHoCTH. 3HaHMaAMN ong nx

cnocobHoCTM B ycTpaHeHus non

NOHUMAaHWK, N3NOXEHNN pyKOBOLACTBOM

1 UCNONb30BaHUN npenogasaTens.

y4ebHO-NporpaMmMHoro

maTtepuana.
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6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XoaMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapakTepu3yHoLLMX aTanbl POPMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 3

TeKyLUi KOHTPONb
1. TecTupoBaHue

Tembl 1,2, 3, 4

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

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

b) He cnocobHo 3a8aTbh B3aUMOCBSI3N MeXAy SNeMeHTaMu;

C) COCTaBNEHO U3 HyNewn;

L) HEe COOEPXNT 3NIEMEHTOB;

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

3/1EMEHTOB;

6) oTobpaxeHne Tuna B—A;

c) otobpaxeHue Tuna A—A;

d) 3aMeHa MHOXEeCTBa ero AOMNOSIHEHUEM;

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

b) anemeHTbl NpuHagnexar v A, n B;

C) BCE 3NEMEHTbI YHUBEPCYMA KPOME SNIEMEHTOB U3 A;

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

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

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

c) AllA=A, AllA=A;

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

7.VIHBONIOTMBHOCTD: a) =A;

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

c) Alu=U, AllU=A;

d) AllA=A, AlA=A;

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

6) = 0,=0;

c) AB=Al ;

d) AA=A, AllA=A;

9.0THOWeHME: a) cynepno3numns oyHKLMOHaNbHbIX COOTBETCTBUIA;

6) pa3brBaeT MHOXECTBO Ha HEMepeceKatLlnecs NoLMHOXECTB;

C) 3a0aéT B3aUMOCBA3N MEXAY SNEMEHTaMU;

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

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

—_

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

d) pesynbTar npom3BeneHNs OByX COOTBETCTBUIA;

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

C) pesynbTart Npon3BefeHNs OBYX COOTBETCTBUN;

[l) oTpaxaeT onpeaenéHHbIN NPU3HaK y 3NEMEHTOB;

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

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

13.06pa3 MHoxecTBa: a) oTobpaxeHue tuna bllA;

b) anementbl blB, cootBetcTBytoWwME allA;

c) o6 bennHeHe 06pa3oB BCEX INIEMEHTOB;

d) o6beanHeHne 06pa3oB BCEX SNIEMEHTOB;

14.0THOWEHME 3KBUBANEHTHOCTN: (9KBUBANEHTHOCTb)

a) pedbnekCMBHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE

6rHapHOe OTHOLEHNE;

6) pedhnekcrMBHOE, CUMMETPUYHOE, TPAH3UTUBHOE

6vHapHOe OTHOLEHNE;

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

d) He 3a0aéT Ha MHOXECTBE NOJHbIV NOPSAAO0K;
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15.9neMeHT MHOXeCTBa: a) Ntoboe BeweCcTBeHHOe YNCHO;

6)06beKTbI, COCTABNSIOWMNE MHOXECTBO;

c) napa 06beKTOB MHOXECTBA, CBSI3aHHbIX COOTBETCTBMEM 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 TPaH3UTMBHOCTb;

6) pechnekcmMBHOE, CUMMETPUYHOE, TPAH3UTMBHOE BUHAPHOE OTHOLWEHNE;
C) pethnekcuBHOE, aHTUCMMMETPUYHOE, TPAH3UTUBHOE

6vHapHOe OTHOLEHNE;

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

Il) aHTUpehNekCMBHOE, aHTUCMMETPUYHOE, TPAH3UTMBHOE

6uHapHoe OTHOLWEHME;

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

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

n) AlA=A, AlA=A;

20.06pas a B B npu cootBetcTBMU 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.AHTUCMMMETPUYHOCTb — 3TO: A) ECJIN BbINOMHAOTCS COOTHOWEHNS:

3 )

b) ecnn aRb Bneyét 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 HK1 s Kakoro allM He BoinonHsietcs aRa;

d) ecnu aRb n bRc BnekyT aRc;

23.CooTtBeTcTBME: @) 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.Mpoobpaz b B A npu G: a) HIOB*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) oto6paxerue Tvna 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) BClogy ONpeneneHo;

d) CIOPBEKTUBHO;

26.C4ETHOE MHOXECTBO: a) PaBHOMOLLHO MHOXECTBY BELWWECTBEHHbIX YACEN;

6) paBHOMOLLHO MHOXECTBY HaTypasbHbIX YUCEnN;

C) BCloy onpeneneHHoe MHOXECTBO;

d) 06benmHeHVe 06pa3oB BCEX 3/IEMEHTOB;

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

6) BCe 3M1eMeHTbl 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

(ab)lG;

d) ecnu oHa He B3anMHO OHO3HA4HO;

35.Cynepno3vumsi: a) 06 beAnHEHNEe HECKOMbKNX COOTBETCTBUIA;

6) OTHOWeHwWe, NoNyY4eHHOEe TPAH3UTUBHbBIM 3aMblKaHUEM UCXOLHOro
OTHOWEHUS;

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

d) oTHOWeEHWe, NoNyYeHHOe PedPNEKCUBHbBIM 3aMblKaHWEM UCXOOHOMO
OTHOLWEHUS;

36.Popmyna: a) yHKUMOHaNbLHOE COOTBETCTBUE;

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

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

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

b) onuckiBaeT oTHOwWeEHWE;

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

d) cBa3biBaeT 2 0To6paKeHUs;

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

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

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

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

C) MHOXECTBO Onepaumii, BXoosawmx B anrebpy;

d) nobaBneHue K Heli HOBbIX orepauunii;

40.Tvn anrebpsbl: a) KONMYECTBO onepaumnin anrebpsol;

6) MHOXeCTBO onepauwii, BXxoaswmx B anrebpy;

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

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

C) (PYHKUMOHaNbHOE 1 B3aMMHO O HO3HA4YHOE COOTBETCTBUE;

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

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

COOTBETCTBMEM;

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

d) 3ameHa MHoxecTBa anrebpbl NP UCXOAHbBIX ONepaunsx;

2. KoHTponbHas pabora

Tembl 1,2, 3, 4

1. B kaxaom us cnegyowmx npeanoxeHun nMeeTcs, No KpaviHen mepe, oa-
Ha owmnbka, CBS3aHHas C HeEMpaBWIbHBIM yNoTpebneHnem a3bika. MNoctapaiitech
HalTL Kak MOXHO 6onblue oWwnboK.

1) Yucno 144 okaHumsaetcsa undppon 4.

2) PaBeHCTBO, conepXallee HEU3BECTHOE YMCNo, 0603HaYeHHOe ByKBOW,
Ha3blBaeTCH yPaBHEHNEM.

3) KopHeM ypaBHeHUS Ha3blBaeTCS YMCNO, NPy NOACTAaHOBKE KOTOPOro

B ypaBHeHVe Nnony4aeTcs BepHOe paBeHCTBO.

11) YTBepxaeHue

€CnM X Ny ? 4ucna, 10O X+y = y+X

HapyllaeT NpaBuno ynotpedbneHns nmeH npeameTos. [MNpasunsHas GopMynu-
poBka TakoBsa:

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

12) OTpuuaHmne oboaravator L.

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

14) PaBeHcTBO A = B He MoxeT 6biTb BepHbIM, 160 A 1 B ? pasHble BykBbl.
BepHbiMM MOTyT BbITb TONbKO TPUBMANbHbIE paBeHcTBA A=A, B=Bu 1.4.
Norunyeckune corosbl

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

WMBaH. Moaoxer Twr.

Tut. 4 He nogoxuran.

®doma. 4 He nogxwmran.

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

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

AHTOH. Bopuc nxer.

Bopuc. Bagum nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

JlonycTvm, 4TO BMHOBHbINV NIXET, @ HEBUHOBHbI roBopuT npasay. Kto n3 Tpo-
MX BUHOBEH B yroHe aBToMobuns?

3. bpayH, [)xoHc 1 CMUT 06BMHSIIOTCS B MOALENKE CBEAEHMWI O MoAnexallmx
HanoroBoMy 0610XeHuo goxonax. OHM JAOT NOA4 NPUCSATOV Takue NokKasaHus:
BpayH. >XoHC BUHOBEH, 8 CMUT HEBUHOBEH.

IxoHc. Ecnn BpayH BUHOBEH, TO BUHOBEH 1 CMUT.

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

a) CoBMeCTUMbI M MOKa3aHUs BCEX TPOUX 3anoA03PEHHbIX?

6) MokasaHusi 0AHOro N3 OOBMHSIEMBIX CNeayoT U3 NoKasaHuil Apyroro;

0 YbUX NOKasaHWsX naeT peyb?

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

r) Mpepnonaras, 4To Noka3aHUs BCex 0OBMHSEMbIX BEPHBI, yka3aTb, KTO BU-
HOBEH, a KTO HEBMHOBEH.

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

a KTO HeBUHOBEH?

4. MNyTeweCcTBEHHNK HAXOAUTCS B OAHOM M3 ropofoB A nnv B, HO B Kakom
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UMeHHO ? eMy Hen3BecTHO. OH 3amaeT cobecenHVKy OMH BOMPOC, HA KOTOPbIN
MOXET MONy4nTb OTBET ?4a? Unn ?HET?, NpUYeM OTBET ero cobecenHvka MOXeT
ABNATLCS NPaBAON UKW NOXbIO (YEM MMEHHO, EMY TOXe HEN3BECTHO). Npuaymatb
BOMPOC, NO OTBETY HA KOTOPbI MOXHO 6e30WNB0YHO CyanTb, B KAKOM ropoae
HaxoamMTCs NyTeweCcTBEHHUK.

JecTBne HeCKONbKUX cnepyowmx 3agay npoucxoaut Ha OCcTpoBe, HaceneH-
HOM N0AbMW POBHO ABYX TUMOB: pbiLapsmMn 1 nxeuamu. Pbiuapu Bceraa rosopsit
npasay, fnxeubl Bcerna nryt. Kaxabii xutens Octposa ? pbiLapb unm nxed,.

Hu oovH XunTenb He SABNSeTCS pPhiLapeMm 1 IXELLOM OOHOBPEMEHHO.

5. Boe xwuteneii octposa, A n B, pasroapvsanv mexay coboii. Mpoxoaus-
WWiA MUMO He3HakoMel cripocun y A: ?Bbl ? peiuapb nnu nxeu??. ToT oTBETUNA, HO
Tak Hepa3bopUMBO, HTO HE3HAKOMEL, HUYEro He CMOT MOHATb. Torha HesHakomel
cnpocun y B: ?4to ckasan A??. ?A ckasan, 4to oH ? nxeu?, ? otsetun B. K10
13 octpoBuTaH A n B ? pbiuapb u KTo ? nxeu?

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

KTo n3 gByx nepcoHaxer A n B ? pbiuapb 1 KTo ? 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 unm ol ? nxew?.

KTo ? pbluapb, k10 ? nxeu?

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

owue yTeepXxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takmne A,BunC

3alayn Ha nepeceyeHne n 06 benHEHNne MHOXECTB.

& 1.1

nyCTb YHUBepcanbHOe MHOXEeCTBO U ? MHOXECTBO BCEX ajgpecos Beﬁ-CTpaHl/ILI, B MHTepHeTe, MOCBALEHHbIX ,EI,VICerTHOI7I
mateMaTuke.

A ? MHOXECTBO BCeXx BeO-CTpaHuWL, CO34aHHbIX 3a TEKyWWiA rog (T.e. HeJaBHO MOSBUBLLINXCS;
B ? MHOXecTBO BCcex BEG-CTPAHULL O AUCKPETHOW MaTeEMATUKE, NMPUHALNEXAWNX HAYYHBIM YHPEXOEHNSM;
C ? MHOXeCTBO BCex BEO-CTpaHUL, O OUCKPETHOW MatemMaTuke, CoAepXalumx npuMepbl 3aaay.
KakoB conepxartenbHblii CMbICH (XapakTepucTUHeckoe CBOMCTBO) KaXA0ro U3 Cneayowmx MHOXeCTB: a) ; 6) A ; B) (A
B\C;r) (AC); n) B\C?

®1.2

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX KOMMbIOTEPOB B (PUPME.

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

B ? MHOXeCTBO BCex KOMMNbIOTEPOB, MMeLWMX Npoueccop Pentium-4;

C ? MHOXeCTBO BCEX KOMMbIOTEPOB, UMEIOLINX MOAEM.

KakoB conepxatenbHblii CMbICI KaXA0ro U3 cneayolwmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHoe MHOXECTBO BCEX (hmpM ropoaa.

A- MHOXECTBO (pVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXECTBO (h1pM, MPOM3BOASLMX NOCNErapaHTUtHoe 06CNyXMBaHME;

C ? MHOXECTBO (OMPM, NMEIOLLMX MNOXYI0 PENyTALNIO.

Kakoe conepxatenbHblii CMbICI CneayowWwmx MHOXECTB:

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

©14

MycTtb U ? yHuBepcanbHoe MHOXECTBO BCEX NtoAern Ha 3emne;

A- MHOXECTBO Ntoaew, xusywmx B Poccun;

B ? MHOXecTBO ntofeit, He ctapwe 18 ner;

C ? MHOXECTBO NOJEN, yyawmxcs B By3ax.

Kakoe conepxatenbHblii CMbIC CneayowWwmx MHOXECTB!

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

@15

Myctb U ? yHMBEpCanbHOE MHOXECTBO BCEX KHUM B MUPE.

A ? MHOXECTBO KHUT, Metolwumxcs B bubnuoteke KamA3a;

B ? MHOXECTBO KHUI O KOMMblOTEPAX;

C ? MHOXECTBO KHUM Ha UHOCTPaHHbIX A3bIKaX;

I - MHOXeCTBO KHUI nsgarenncTea ?Hayka?;
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E - MHOXECTBO KHWI B TBEPLOM MEPENNETE.

KakoB comep>XaTenbHblli CMbICT CNeayWNX MHOXECTB!
a)6)e)r)a) E L

@ 1.6

MycTb yHMBepcanbHoe MHoXecTBo U BCex nporpaMMmncToB ovpMbl. A ? MHOXECTBO BCEX MPOrPaMMMCTOB, 3HAKOLWMX
Delphi. B ? MHOXeCTBO BCeX NporpamMMncToB, 3Harowmx Visual Basic. C ? MHOXECTBO BCEX MPOrpamMMnCTOB, 3HAIOLWNX
C++. KakoB cogepxartenbHblii CMbICN CNEeayoWnX MHOXECTB?

A)

5) 0A00B0O0O0C

B) C\(A [l B)

N (A 0080 00

L) A\B\C

® 1.7

MycTb yHMBEpcanoHoe MHOXecTBO U Bcex KHUT B 6ubnmoTeke. A ? MHOXECTBO BCEX KHUT MO MateMatuke. B ? MHOXecTBO
Bcex kHur 1990 ropa Beinycka. C ? MHOXeCTBO Bcex KHUI Ha aboHeMeHTe. D ? MHOXeCTBO Bcex KHUr o6bemom 6onee 200
cTpaHnL. KakoB conepxatenbHblii CMbICT CNenyoWmnX MHOXECTB?

A) Al O (0)

B) (AB) [ (cll)

B)(0B)\(C 00D)

N @e\D)iilc

€18

ManeHbkuin Manbuuk xoamn no necy. OH cobpan necHole sroabl (MHoxecTBo U). Cpenm Hux 6binm 3eneHble (MHOXECTBO
A), KpacHble (MHOXecTBO B) 1 noefeHHble YepBsMu (MHOXecTBO C), TakxXe cpenm sirof 6uln 1 KpacHo-3eneHble. Kakos
copepXaTenbHbI CMbICT KaXA0ro N3 Cneayowmx MHOXECTB:

1) uyclalpy).
2) (AlB)llc.
3)[.

4) U\(ClA).
@19

MycTb yHMBEepcanbHoe MHOXecTBO U ? MHOXECTBO BCEX KOMMbIOTEPOB B dompme, A ? KOMMbIOTEPOB ¢ npoueccopamu PlI,
B ? komnbtotepsbl ¢ Bugeokaptamu NVIDIA, C ? komnbtotepbl ¢ CD ? ROMawmw.

OG'bFICHI/ITb cnenyouwmne BbipaxkeHns:
1)B

2) AC

3) C\B

4) AU(B C)

5) AUBUC

@ 1.10

Ha ogHoii ynuue nponsolwna asapusi astomobunein (MHoxecTso U). CTONKHYNNCh nerkoBble aBToMobunm (MHOXecTBo A),
rpy3oBble aBTOMOBUM (MHOXECTBO B), aBToMOBUNN NpaBoOOXpaHUTENbHbIX OpraHoB (MHOXecTBo M), asTomobunu ¢
npuuenamm (MHoxecTBo D). KakoB cogepXaTenbHblA CMbICN KaXA0ro 13 cnegytowmx MHOXeCTB:

NAAIMI).

2)U\((AD)H T80 Omy).

3)Al(BIMm).

4)u\( Im).

5)(A\)D.

6) 0 0(AlB)).

opraHoB v 6e3 npuuenos.

€ 1.11

Ha oaHoMm n3 ViHTepHeT-caiiToB 6bin npoBeneH onpoc: ?Kakyto onepaunoHHyto cuctemy [OC] Bel ncnonbayete?
Monb3oBaTtensim 66110 NPeaSIOXEHO BbiIBpaTh OOMH MM HECKOMNbKO BApMaHTOB OTBETa U3 CNeayoLyX:
a) Windows XP

6) Windows 98;

B) Linux

Huxe nprBeneHbl pesynbTtathl 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.

—_— — — ~—
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OnpenennTb, CKOMBbKO %-0B OMNPOLLEHHbIX ncnonb3ytoT Bce 3 [OC]? CKonbko ONPOLWEHHBIX MCNONb3yoT nubo Linux, nubo
Windows 98; nubo nx BMecte? CKonbko onpoLeHHbIx ucnonb3ytoT nnbo Windows XP, nu6o Windows 98, nnbo nx
BMecTe? CKOMbKO OMPOLEHHbIX cnonb3ytoT nmbo Linux, nnbo Windows XP, nnbo nx Bmecte?

®1.12

MapeHb kynun cebe 30 pybawek. N3 Hux 20 pybaluek ¢ ANUHHbIMKA pykaBamu, 10 pyballek ¢ ANMHHbIMK pykaBamu 1 6e3
nyrosuL. CKonbKO NapeHb Kynun pybawek 6e3 nyrosuL, ¢ KOPOTKUMY pyKaBaMim, CKONbKO pyballek ¢ ANMHHBIMU pyKaBamu
1 C NyroBumLamm, CKobKo Bcero pybalek 6e3 nyrosuLl.

€ 1.13

B marasvHe npoaaBanuck KakTycbl: 45 waposuaHeix, 50 ¢ uBetoukamu, 50 6enoro uBeta, 20 6enoro LBeTa ¢
uBeToukamu, 20 6enoro uBeTa WapoBnaHble, 25 wWapoBuiHble ¢ uBeToukamu, 15 waposnaHbx 6enoro LuseTta ¢
LBeTOoYKaMu, 5 3eNeHbIX BLITSHYTHIX, HAKOrAa He LBeTylwmMX. CKONbKO KaKTyCOB TOMbKO WapPOBUIHbIX, TONbKO 6en0ro
uBeTa, TONbKO C LBETOYKaMU, CKONIbKO BCErO KakTyCOB.

©1.14

B xnebonekapHe ncneknm 300 nupoxkos. Cpean HUX Bcero ¢ Msicom 116, ¢ pucom 94 nupoxka. Tonbko ¢ kanyctoi 30,
TOJSIbKO C MACOM 58, TONbKO C PUCOM 42, TONbKO C KanycTon 1 pnucom 20, KONM4ecTBO NMMPOXKOB C KanycTon U C MACOM
paBHO KONMMYECTBY MMPOXKOB C PUCOM N MSICOM. CKOMbKO NMUPOXKOB CO BCEMU TPEMSI HA4YMHKaMM cpasy, CKONbKO BCEro C
KanycToi, cKonbko 6e3 HaUYMHKM.

€ 1.15

MacTyx nac ko3 u ko3nos. Koanos Bcero 100, 6e3pormx He YepHblx Ko3M0B 30, He YePHbIX KO3MT0B C poramu 45, YyepHbIX He
poraTbix k03n0B 20, YepHbIX poratbix KO3 15, He YepHbIX He porathix KO3 75, Bcero ko3 125, Bcero poratbix KO3 1 KO3/10B
95. CKonbKo BCEro KO3 1 KO3M0B MaceT NacTyX, CKOMbKO YEPHbIX poraTtbiX KO3/M10B, YEPHbIX HE poraTbiX KO3, He poraTbix He
YepHbIX KO3.

€ 1.16

B onHoM ropoae Kanagapbl 70% xutenei 3HatoT ppaHuy3ckuii a3blk 1 80% - aHrnMnckuin s3bik. CKOMbKO NPOLEHTOB
XuTenen 3HaoT 0ba s3bika?

@117

Ha ogHoii ynuue nponsolwna asapusi astomobunein (MHoxecTso U). CTONKHYNNCh NerkoBble aBTOMOBUM (MHOXECTBO A),
rpy3oBble aBTOMOOUN (MHOXECTBO B), aBToMOOUNN NpaBoOXpaHUTENbHbLIX OpraHoB (MHOXecTBO M), aBTomobunu ¢
npuuenamm (MHoxecTso D). o conepxaTtenbHOMy CMbICTy MOCTPOUTL MHOXECTBO:

1)MHOXECTBO He rpy30BbIX aBTOMOBUIEN HE NPABOOXPAHUTENBbHBIX OPraHoB C NpULIenamu.

2)MHOXECTBO NErkOBbIX aBTOMOBWNEN HE NPABOOXPAHUTENBHbLIX OPraHOB C MPULIENAMM 1 MHOXECTBO MPY30BbIX
aBTOMOBUNEN NPaBOOXPAHUTENBHbLIX OPraHOB.

3)MHOXeCTBO aBTOMOOUNEN MPABOOXPAHMTENBHBIX OpPraHoB 63 NPULLENOB.

4)MHOXeCTBO aBTOMObMnel 6e3 NpuLEenos.

€ 1.18

B komMnaHuu paboTaloT NporpaMMucTbl, yMetowme nporpaMmmuposatb Ha C++, Delphi n Turbo Assembler. C++ 3HatoT 25
yenosek, Delphi ? 19, Turbo Assembler ? 24. C++ n Turbo Assembler 3HaloT 10 Yenosek, C++ n Delphi ? 6, Delphi n
Turbo Assembler ? 3. Bce Tpu si3bika 3HaeT 1 yenosek. CKONbKO NporpaMMmMcToB paboTatoT B KOMAAHUN?

€ 1.19

B rpynne 25 ctygeHToB. 10 13 HUX noopabaTbiBatoT Ha cTpoiike, a 8 ? kypbepamun. 10 cTyeHTOB He noapabdatbiBatoT
Hurge. CKonbko CTyAEeHTOB 3aHMMatoTcsl U Tem 1 apyrum? CKonbko noapabaTtbiBaloT TONbKO Ha CTpoiike?

€ 1.20

Ot wkonbl €1 Ha ropoackor onuMnuage nNo MareMaTvke y4actsoBanu 15 WKONbHWKOB, N0 hmsnke ? 8, N0 nHgopmaTuke
? 12. 4 y4eHuka yyacTsoBanv B 0iMMnNunagax no Mmarematvke n gousuke, 5 ? no matemaTnke n nHgopmatuke, 3 ? no
dou3nke 1 nHopMaTuke. 2 y4yeHrnka y4acTeoBanm Bo BCex Tpex onumnmagax. CKkobko y4EHUKOB y4acTBoBanu

a) TONbKO B onMMnuage no Marematmke?

6) Tonbko B onMMnuane no guaunke?

B) TONbKO B oniMMnunage no nHpopmartmke?

& 1.21

B KHUXHOM wkagpy 80 KHWr. 39 13 HUX No Matematuke, 51 kHura nmeet ob6bvem bonbwe 200 cTpaHuL. CKONbKO KHUT No
matematuke nmeet obbvem bonbwe 200 cTpaHML?

@ 1.22

B knacce 20 y4eHVKOB yBneKkatoTCs My3blkoi. 11 13 HX ntobsT knaccrky, a 12 ? COBPEMEHHYHO My3bIKY.

A) CKONbKO Y4EHUKOB NIOBAT TONBKO KNACCUYECKYHO My3bIKY?

B) Tonbko coBpeMeHHy0?

€ 1.23

N3 Huxeropoackoro soonapka 3a Ho4Yb cHexanu XMBOTHbIE. 22 N3 HMX BblIn C XBOCTOM, 16 - Bbiin 0OVXeHbl Ha OeTei,
KOTOpbIE BCE BPEMSI MbITANNCH B HUX YEM-HUOYOb 3anycTuTb, 18 ? npuxsaTunu ¢ coboli CBOMX COCEnen No KNeTke.
N3BecTHO Takxe, YTO cpean cbexaBlmx 8 - XBOCTaTbIX B3SBILME COCEnel, He Bbinu 0BMXeHbI, a 7 - 0BUXEHHbIX Bbinn ¢
XBOCTOM, HO He B35 cocenen.

Tonbko 06vXxeHHbIX 6bino Ha 1 Gonblue, 4eM TONBbKO XBOCTATLIX M HA 1 MeHbLUe, YeM TONbKO yOeXaBWnx ¢ CocenoM, 3aTo
06MXEHHbIX XUBOTHBIX C XBOCTOM U C COCEA0M Ha 3 60/blle, HEM TONbKO XMBOTHBIX C XBOCTOM.

OnpenennTb: KOAMYECTBO CHEXABLIMX TONBKO C XBOCTOM; TONbKO OBVXEHHbBIX U TONBKO C COCEA0M; OBVXEHHbIX C
cocenoM, Ho 6e3 xBocTa.
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I'Ipmmeanme: TeX XMUBOTHbIX, KOTOPbIX NPUXBATUIIN, KAK CaMOCTOATENIbHO cbexaBlunx He y4unTbiBaTb.

@ 1.24

JaHbl pe3ynbTtartbl OI'IGpB.LI,I/II;I, npoBeneHHbIX Hag MHOXeCTBaMu E,F.H. OI'IpeJJ,eJ'II/ITb N3 KaKUX 3N1IEMEHTOB COCTOAT 3TU
MHO>XeCTBa.

1)

2);

3)

4)

5)

@ 1.25

OnpenennTb N3 HXE NPUBEAEHHbIX CrOcOB0B NPenCTaBNEHNSI MHOXECTB Te, KOTOpble SIBASOTCS Hanbonee TOYHbIMUA:
a) A1 ={a,b,c,d,e,f,g,a};

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

B) A3 ={y:y B};

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

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

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

¢ 1.26

MycTb yHmBepcansHoe MHoXxecTBo U ? Bce npenonasaTtenu kadoenpbl ?I1puknagHoin MaTteMaTnukin 1 ynpasneHunsa?.
A - MHOXECTBO BCeX npenoaasarener crapue 25 ner;

B - MHOXeCTBO BCex npenogaBateneil, UMeoLwmX Bbicliee 06pasoBaHue;
C - MHOXEeCTBO BCEX MPOrPaMMUCTOB;

D - MHOXeCTBO BCex Npenofasartenen, 3HatowWmx aHrMMACKUR A3bIK.
Heobxoanmo conoctaBnTb Cneaytowme MHOXeCTBa U COOTBETCTBYIOLWME MM XapakTepucTmyeckne CBOMCTBa:
a) MHOXEeCTBO BCex npenogasartenei

He cTapue 25 neT n MHOXeCTBO BCEX

MPOrpPamMMNCTOB C BbICWIMM 06pa30BaHNEM;

6) MHOXeCTBO BCex Npenofasareneii ¢

BbICWIMM 06pa30BaHMEM 1 B BO3paCTe

cTapwe25 net, HO He ABNSAWUXCS

nporpamMmmcTamu;

B) MHOXECTBO BCEX NPOrpamMMnNCTOB ,

He 3HaoWmMX aHIMMUNCKOro A3blka;

) MHOXeCTBO BCEX NporpamMmmucTos 6e3

Bbiclero obpasoBaHns 1 He cTaple 25 ner;

[) MHOXeCTBO BCex npenogasarenen mnaguwe

25 neT n MHOXECTBO BCEX nNpernogasarenen,

He paboTalowyx NPorpaMM1UCTamu;

€) MHOXeCTBO BCEX NpOorpaMMmMcToB Mnague

25 ner.

YnpoleHre onepaunii Haa MHOXECTBAaMMU.

@ 1.27

OcyuecTBMTb Onepauun Hag MHOXECTBaMu, eCNu:

U={a,B,c,d, e f,g,h},A={a,B,c,d e}B={e f} C={g, h}

a) 6) B)

r) (A\B) C n)

€ 1.28

OcyuecTBnTb 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);r);
)
@ 1.29

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

a) (AB)\(A )

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

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

r) (AB)I0 (A 0UB)

@ 1.30

Jokasatb cnenyrowme CBOMWCTBA Onepauuii Hag MHOXECTBaMu:
a) ; (MOEMNOTEHTHOCTb)

PerncrtpaumoHHbin Homep 10290276019
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6) ; (3akoHbl Ae MopraHa)

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

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

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

@ 1.31

OcylwecTB1Tb onepauuy Haa MHOXEeCTBaMu, eChnu:
U= {k,0,M,n,b,l0,T,e,p}

A= {k,0,l0,1,e,p}, B ={k,0,m ,7}, C={o,m,n,e,p}

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

@ 1.32

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

6)

B) (A\B) C

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

) A\B

e) (C\A) 0B

€ 1.33

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

2)u\All(clBy)).

3)A\(ClB).

4) 0(0c).

s)ula)lsl).

¢ 1.34

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

Ynpoctutb:

1) [(Alc)DBlc))lBIA)7NAD .

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

@ 1.36

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

2) All(BlcC)

3) AllB

4) All (B\C)

5) A (B C)

@ 1.37

YnpocTuTb cneayolme BbipaxXeHus:

1) (AB) (AllC)

2)(AB) 0 (B)

3) (A B)U(A C)

€ 1.38

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 ymncen, kpatHbix 3. MHOXeCTBO B ? 13 uucen, 3akaHumBatowmxcs Ha ungpy ?2?. MHoxecTtso C
? U3 ymcern, KpaTtHbIx 8.

M3 kakmx yncen cocTosiT MHOXECTBA:
a)Alls0lc

6) (A DB)\C

8) (A 0B) 0lc ?

HOwnarpammbl Oiinepa-BeHHa

@ 1.40

Lokazatb cnenyowme yTBepXxaeHns n naobpasutb ¢ nomolbto 1B cnenytowme MHOXeCTBa:
1) (C\A\B = ()

2)lB = ()

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

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

@ 1.41
PerucTtpaumnoHHbiin Homep 10290276019 BAEKTPOHHELIH
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PewnTb cnenytowme BolpaxXeHns 1 n3obpasutb Ux Ha auarpammax dinepa-BenHa. U={ a,b,c,d,e,f }, A={ a,c,d,f }, B={

a,b,e,f}, C={b,c,d,e}.

1)(w)lc)ls.

2)(Alc)B.

3)(AllC)\B.

4)(AB)lC.

@ 1.42

Mo n3obpaxeHnsM Ha Anarpammax diinepa-BeHHa COCTaBUTb U PeWnTb BblPaXeHNs, eCu

U={ a,b,c,d,e,f,g,h}, A={ a,c,e,f,g,h}, B={ b,c,d,ef}, C={a,dfh}.

©1.43

Jokasatb cnenyrowme yTBepXaeHs ¢ NoOMOLLbiO guarpamm dinnepa-BeHHa.

1)(AlB)l(alc)lBIb)lclp)=(alc)lIby)l(als) [

0(clDy).

2)AlBIclD=AlD)\((B\C)I(C\B)).

3)cllpyl(alplc)ylalslcy)=alslclb)lalplc)l

((alBlc).

@ 1.44

Mo paHHbIM gmnarpammam diinepa-BeHHa cocTaBnTb HECKONBKO BbIPaXEHUIA.

@ 1.45

B 6I/Iﬂb9|p,EI,HOM 3ae Bcero Haxooutcs MHoxecTtso U 6I/Iﬂb9|p,D,HbIX Lapos.. Ha ogHOM 13 CcTONOB HAXOAUTCS MHOXECTBO A

LapoB.. 13 HMx MHOXecTBO B ? KpacHble, a MHOXeCTBO C? noTpecKkaBlWnecs. OxapaKTepM3y|7|Te AdaHHble MHOXeCTBa

(CO,D,Gp)KaTeanbII‘/'I CMbICN U gmarpamma ditnepa-BeHHa MHOXecCTBa):
1U\(AB)IC).
) \( D C).
3)AllclB.
4)u\Bl ).
5)B\(AC).

@ 1.46

A - MHOXecTBO HeveTHbIX Yncen 0o 100. B - MHOoXecTBO Yncen, genswmxcs Haueno Ha 3 oo 100. Haintn anemeHTbl
MHoXecTBa C, NnpnHaanexawmx nepeceyeHmnto 4aHHbIX MHOXECTB.

2. OTHOWeEHUS 1 onepaumu

3afaHne OTHOWEHNIA

@ 2.1

Myctb M paBsHo {2,5,-7,9,12,-15}. CocTaBnTb Matpuubl U CNMCKK nap otHoweHuin 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 oCcTaTKOM OT AeNeHUs Ha
3?7, R2 ? 7B cymme pgaBatb 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 YNCENn?(Henb3asl OennTb YUCNOo Ha camo cebs 1 eanHWL).
2. R2 - ?6bITb HAMMEHbLUMM NMPOCTEIM MHOXMWTENIEM A1t HEYETHbIX Ycen? (HeNb3s AeNnTb YNC/O Ha caMo cebs).
@24

CocTtaBntb MaTpuLy OTHOWEHWIA, 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}. Coctasutb Matpuupbl otTHoweHun R1, R2, R3 M x M, ecnn

R1 ? ?umMeTb 0OMH 1 TOT Xe 0CTaTOK OT AeNneHns Ha 77,

R2 ?7?6bITb paBHbIM?;

R3 ? ?6bITb He MeHble?

®26

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

© 27

Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb Matpuuy oTHoweHusa 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 NMpuMepoB BbiBpaTh Te, B KOTOPbLIX BbINO/HAETCS AHHOE OTHOWEHWE:

R1 ? ?6bITb cTporo 6ornbuue?.

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky
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R2 ? ?umeTb 4eTHyto Cymmy?.
R3 ? ?2umeTb 06WNIA YETHbIN AenuTenn?.
Mpumepsi: (1,3), (2,5), (8,3), (9,5), (7,9), (3,4), (2,4), (5,5), (3,6), (7,3), (8,2), (3,9), (1,7), (2,6), (1,5).
€210
Myctb A ? ancpasBut (MHOXECTBO BCEX OYKB B PyCCKOM andpaenTe). 3anaHo MHoxecTBo M= {a, 6, B,r,n,e,u,k,n}
?NoAMHOXECTBO MHOXecTBa A. 3afaTb MaTpuLeld cnepyowee OTHOLWEHME:
R= {(x,y) : x- cornacHas, y ? rnacHas}
@212
Myctb M={1,2,3,4,5,6,7}. CocTtaBnTb Mmatpuuy oTHoweHus R, ecnu: R={(a,B):(a+1) ? nenutenb (a+s)}
€213
Ha pucyHke npencrtaBneHoO MHOXECTBO 3/1eMEHTOB. 3afaTb cnmckom nap otHoweHns R1, R2, R3, R4. Ecnu
R1 ? ?6bITb BHYKOM??.
R2 ? ?6bITb ABOIOPOLHBIMU BpaTbamMn?.
R3 ? ?6bITb Npanenom??.
R4 ? ?2umeTb oblero coiHa?.
@ 2.14
Mo naHHbIM oTHOWweHMaM R1, R2, R3, R4 coctaBnTb CTPYKTYPY MHOXECTBA anemMeHToB. Ecnn R1 ? ?6biTb poaHbIMK
bpatbaMu?, R2 ? ?6biTb Aenom??, R3 ? ?6biTb Asnein??, R4 ? 6biTb Npaneaom??.
R1 ={ (b,c), (e)f), (h,k) }.
2={ (a,d), (c,9), (f.,h), (tk), (a,f), (ae) }.
3={ (c,d), (be), (b/f), (e,q) }.
4={ (a,9), (c,h), (c.k) }.
0 2.15
MNpuBecTn NATb NPMMEPOB Nap OTHOWEHWIA, A8 KOTOPbIX BbIMOMHAOTCS BCE TPU OTHOWEHWS, YKa3aHHbIe HUXE:
R1 ? ?2umeTb 06wWWniA HEYETHbI aennTenb, nexawunii B uHtepeane (1,10)72.
R2 ? ?umeTb 4eTHyto cymmy, nexatlyto B nHtepaane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
€ 2.16
BbinmucaTb Bce aneMeHTbl 4EKapTOBOro Npon3BeneHns MHoXecTB A 1 B, ecnu
A={a,B,c,d,e}
B={1,2,3}
€217
Hantn nekapTtoBoe npovsseneHne mHoxecTs A n B, ecnn A={ a,b,d },
B={fd,e}.
€2.18
Harlitn Bce anemeHTbl MHOXecTBa F, ecnu A={ a,b,c,k },
B={ b,d,e,h},
C={ e,f,hk}, U={ ab,cdefhk} F=(UAIAIBIC)).
€219
BbinmucaTb Bce aneMeHTbl 4EKapTOBOro NPon3BefeHns MHOXecTBo A 1 B, ecnu:
A={a,s,c}; B={1,2,3,4,5}
€ 2.20
BbinmucaTb Bce anemeHTbl 4eKapTOBOro nponsseneHns MHoxecTBo AxBxC, ecnu:
A={1,2}, B={a,b,c}, C={k,I,m}.
€ 2.21
Beinncatb Bce anemeHTbl AeKapTOBOro nponaseneHns mHoxecTs A n B, ecnn A={1,2,3}, B={a,c,e}
@© 222
Monb3yscb METOLOM MAaTEMATUYECKOIN AefyKLMN HanMcaTb BCE ANEMEHTbI AEKAPTOBOro Npon3BeneHns MHoxecTs M1 x
M2 x M3 ? x x Mn = i, nopoxgatolweri npoLenypon.
€ 2.23
Bbinucatb BCce aneMeHTbl MHOXecTBa M2, ecnu M={a,B,c}
© 224
Haiitu npasyto 1 nesyto 06nacTb OTHOWEHNS:
R={(1,2), (2,1), (3,1), (1,3), (3,5)}
€225
Halitn npasyto u nesyto 06nacTb OTHOLWEHNS
R={(1,1), (2,2), (3,3), (1,2), (2,1)}
€ 2.26
HaliT npasyto u neByto 06nacTb OTHOLEHNS:
R={(avb)! (C,d), (e,f)}
@ 2.27

KTPOHHB H
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HariT npasyto u nesyto 06nacTb OTHOLWEHWS:

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

@ 2.28

Halit npasyto 1 nesyto 061acTb OTHOLWEHNS:

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

@ 2.29

SlBnseTcs N OTHOLWEHNE

R= {(3,2), (B’S)’ (054)! (d,5)},

onpeneneHHoe Ha 0eKapTOBOM MPOU3BELEHUN MHOXECTB:

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

€ 2.30

SlBnsetcs nu otHoweHme R:

R={2,a), (1,a), (3,8), (4,B), (3,¢),

onpeneneHHoe Ha 0eKapTOBOM MPOU3BEAEHNN MHOXECTB:

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

@ 2.31

SlBnsetcs nu oTHoweHue R:

R={(1,a), (158)’ (3,d), (5’0)1 (Svd)a

onpeneneHHoe Ha OeKapTOBOM MPOU3BEAEHUN MHOXECTB

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

@ 2.32

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

SBnsieTcs nu oTHoweHue R doyHkunen?

@ 2.33

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

@ 2.34

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

€ 235

[ns ykazaHHbIX HUXE OTHOLWEHWIA NMPMBECTU MPUMEPDI Nap, 415 KOTOPbIX BbINMOMHSOTCS OTHOWEHNS. OTHOWEHNS 3aaHbl
Ha MHOXEeCTBE 3N1eMEHTOB CTPYKTYpPbl THOCEONOrM4yeckoro nepesa.

Cnepytowme OTHOWEHNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepblo) ?

R4 ? ?6bITb 6paToM nnm cecTpoi?

R5 ? ?6bITb osinen nnm Tetein?

R6 ? ?6bITb ABOIOPOLHBIMU CECTPAMU Unu 6patbamn?

€ 2.36

Lpy3bst cnasaT 3a kBagpatHbiMu cTonoM. MpueecTy NpruMepsl Nap, Ans KOTOPbIX Cneayowmne OTHOWEHNS BbIMONHAOTCS:
R1 ? 6bITb coceniom

R2 ? cupetb HanpoTnB

CaolicTBa OTHOWEHWIA

€ 2.37

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

€ 2.38

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

€ 2.39

KakoBbl cBOMCTBA OTHOWEHWIA, 3a4aHHbIX: HA MHOXECTBE N0AEN:

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

€240

KakoBbl CBOCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE TOYEK OKPY>XHOCTU, NEeXalux Ha oyre aTon oKpyXHocTn. R-
ObITb COCELIHEN TOUKONA.

@ 2.41

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

242

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

PerncrtpaumoHHbin Homep 10290276019
CrpaHuua 21 13 42.




Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

€ 2.43

KakoBbl CBOCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE LAEeACTBUTENbHbIX Yncen. R ? ObiTb HATypasbHbIM 1OrapngoMom,
1.6.a=Inb (b>1 nblo).

©2.44

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

@ 2.45

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

@ 2.46

B BOOpY>XeHHbIX cunax pota COCTOMT U3 TPeX B3BOAOB, a B3BOA N3 TPEX OTAENEHWI, B KaXA0M oTtaeneHmun no 11 congat
1 KOMaHIMP-CEPXAHT, a B3BOLOM NIeTEHAHT, poToi kanutaH. OnpenennTb cBoncTBa BMHAPHOro OTHOWEHNS R ? BbITh
KOMaHAMPOM pPOThl.

@ 2.47

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX YUCen:

a) R1 ? 6bITb CTPOro MeHblle

6) R2 ? nmeTb 0bwWwKMin gennTens

B) R3 ? ObITb HEe MeHblue

€ 2.48

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

€ 2.49

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

€ 2.50

3anaTb CMCKOM 1 MatpuLeit, a Takxe rpaguyecku (oprpadom) cneaytouee brHapHoe oTHoweHmne R.

Ix. gooH HelimaH (1903-1957) npennoxun 6nok-cxemy 9BM nocnenoBatensHOro NeicTems, KOTopas COCTOUT U3
MHOXeCTBa yCTpoicTs M:

M:={a, B, C, d, €},

roe a ? ycTponcTeo BBOLA,;

b ? apudomeTnyeckoe ycTporicTBo (MpoLeccop);

C ? yCTPOWCTBO yNpaBneHns;

d ? 3anomuHaloLee yCTPONCTBO;

e ? yCTPOMCTBO BbIBOAA.

PaccMoTpeTb MHGPOPMALIMOHHBIA 0BMEH MexX Iy yCTPOMCTBaMM Mi U mj , KOTOPble HAXOAATCS B OTHOWeHMU R, ecnu 13
yCcTporcTBa mi nocTynaeT nHdpopmaLums B yCTPOWCTBO M.

€ 2.51

3afgaHa CTpykTypa cnegyouero suaa:

BbinmucaTb napebl, Ansg KOTOPbLIX BbIMOMHAOTCA OTHOWEHWS:

A) R1 ? 6biTb feioM

B) R2 ? 6bITb osnen

B) R3 ? 6bITb ABOIOPOAHBIM BpaTom

@ 2.52

KakoBbl cBolicTBa OTHOWEHUSI R ? ?6bITb YacTbio Lenoro?, 3aaHHoOro Ha MHOXECTBE 3/1eMEHTOB CTPYKTypbl? 3amaTtb
[aHHOe OTHOWEHWEe MaTpuLen.

3. Teopwns rpachos

€ 3.1

Lns naHHoro rpadha HapvcoBaTb N30MOPGOHBIV rpady Takum 06pasoM, 4Tobbl pebpa Mexay coboit He nepecekannchb,
Jopwvcosartb 00 NofiHoro rpada.

@ 3.2

3apatb rpad A, HaTy CTENeHU BePLUH U CyMMY BCEX CTEMNeHeN.

€ 3.3

3apatb rpad MaTpuLamMn CMEXHOCTM 1 UHUMAEHTHOCTH, CMCKOM pebep.

@ 34

Mo>HO N1 HapucoBaTb AaHHble OUrypbl, HE OTPbLIBAS PYKM U HE MPOX0As MO OAHON NMHUN OUTypbl ABAXAbI.

€ 3.5
3apatb mMarpuuamMn CMeXHOCTU U MHUWOEHTHOCTU, a TakXXe CMUCKOM criedyowunn rpag.

& 3.6

[MocTponTb rpadp No MaTpurLe CMEXHOCTU, ECNU 3TOT rpadd ABNSeTCs oprpadooMm.
abcdef

a010001

b001100

c000101

KETPOHHBH
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BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290276019
CrpaHunua 22 ns 42.

A



Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

doooo1o0

e000001

f010100

@ 3.7

[MocTponTte ans gaHHOro rpadgoa M3oMopdoHbIv eMy rpado.

€ 3.8

MycTb oprpad 3apnaet oTHoweHne R. KakoBbl CBOMCTBA 3TOr0 OTHOWEHNSA?

€ 3.9

Lna paHHoro rpadpa onpenenuTb paccTosiHUE MEXAY BEPWWHAMU, PpaanyChl U LEHTP.

€ 3.10

Mo paHHOM MaTpuLe CMEXHOCTM NOCTPOUTL rpad.
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€ 3.11

LOna rpacos G1, G2, G3 nocTpouTb MaTpuLbl MHLUMOEHTHOCTN.

€ 3.12

Ons rpacpos G1, G2, G3 nocTponTb MaTpuriLibl CMEXHOCTHU.

€ 3.13

Onpegnenntb cTeneHn BepwuH rpacos G4, G5, G6.

€ 3.14

IOns rpacgpos G4, G5, G6 onpefenntb pacCTOSHUA MeXAy BepLUMHAMM, LLeHTPbI rpadooB 1 UX paguychl.
€ 3.15

Dan rpaco G. [1ns ero BepwnH NpUBECTU NPUMEPDI 3ANepoBa LMKNIa, raMUnbTOHOBA LMKNa, MapLipyTa.

€ 3.16

Mo ycnoBuio 3apayy COCTaBUTb OEPEBO U ONPELENNTb, BEPLIMHbI KaKMX TUMOB OHO COLEPXMWT.

Ha cknan ABToc60po4HOro 3aBoaa nocTynaroT AeTann co BCex npunerarwmx K Hemy 3aBo0oB. 3aTeEM OHU
pacnpenensitotcs Ha 2 Npov3BoAcTBa: MexaHoobpabaTbiBatouee 1 mexaHocbopoyHoe. MexaHoobpabaTbiBatollee
NpPOW3BOACTBO OTMPABNAET AeTann ons nanbHeiwel 06paboTky No Lexam: KapTepoBs, NepeaHnx ocei, cbopkn MOCTOB; a
MexaHocHopoyHOe ? Mo LuexaM: KapOaHHbIX BanoB, WecTepeH, apMaTypHbIM

3. MNMpe3eHTauums

Tembl 1,2, 3, 4

PaspaboTaTb Npe3eHTaumnio Ha TeMy:

Tema 1. BBeaeHue B matnoruky. MoHsiTMe BbickasbliBaHUs. Jlormyeckme onepauumn Haga BbickasbiBaHusIMU. DopMynbl
anrebpbl noruku. PaBHocunbHble chopmynbl anrebpbl nornkn. OCHOBHbIE paBHOCUNBHOCTU. PaBHOCKIBHOCTHY,
BblpaxaroLwme 0iHN orMyeckme onepaunn Yepes apyrue

Tema 2. PaBHOCWNBHOCTH, Bbipaxaroluye 0CHOBHbIE 3aKOHbl anrebpbl noruku. Anrebpa byns. ®yHkumm anrebpbl noruku.
3aKoH ABOWCTBEHHOCTU

Tema 3. In3bloHKTMBHAS HOpManbHas oopMa 1 COBEPLLEHHAA AN3BIOHKTMBHASA HopMmanbHasa cdoopma (OH® n COHD).
KOHBIOHKTMBHasA HopManbHas oopMa U COBEpLIEHHAs KOHBIOHKTUBHAS HopManbHas coopma (KH® n CKH®). MNpobnema
paspewmmocTu. MNpunoxeHns anrebpbl NOrMKN B TEXHMUKE.

Tema 4. lNoHaTre npegukarta. Jlormyeckue onepaunu Hag npegunkatamu. KsaHtopHble onepaumu. MNMoHaTtme popmynbl
NOrnkn npenukKarTos.

3auer

Bonpocsbl k 3a4ety:

1. NoHaTHME BbicKa3biBaHUS.

2. Jlornyeckune onepaummn Hag, sbickasbiBaHnamu. OTtpuuanHme. KoHbioHKums. AusbioHkums. mnnvkaums.
OkBrBaneHums.

3. dopmynbl anrebpbl NOrvKu.
4. PaBHocunbHble coopMynbl anrebpbl norvku. OCHOBHbIE PABHOCUIBHOCTH.

5. PaBHOCWMNBbHOCTK, Bbipaxarowwme OOHW NOrMYecKne onepaumm Yepes apyrne. PaBHoCUnbHOCTY, Bbipaxaiolme
OCHOBHbIE 3aKOHbI anredpbl OruKu.

6. Anrebpa byns.

7. ®yHKUMK anrebpbl NOrUKK.

8. MpenacTasneHne NPOU3BOLHOM OYHKLUMW anredpbl NOrvkK B Bue doopMybl anrebpbl Normkiu

9. 3aKoH OBONCTBEHHOCTMW.

10. Oun3bloHKTMBHAS HOpManbHas popma 1 CoBeplieHHas AN3bIOHKTNBHAS HopManbHas opma (AHD n COHD).

PeructpaumonHblii Homep 10290276019 iy PAEKTPOHHBIH
CrpaHuua 23 us 42. IBl YHHBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

11. KOHBIOHKTMBHAS HOpManbHas qoopMa 1 COBEPLLEHHAS KOHbIOHKTMBHAs HopManbHas dopma (KH® n CKHD).
12. Mpobnema pas3pemnmMocTu.

13. MpunoxeHusi anrebpbl NOrMKK B TEXHUKE.

14. MNoHaTe PopMyNbl MCHACNEHUNS BbICKA3bIBAHWUIA.

15. OnpeneneHne nokasyemon popmynbi.

16. lNoHaTne npegukara.

17. Ilornyeckme onepaunn Han npegukaramu.

18. KBaHTOpHbIE ONepaumm.

19. NoHATMe hopMynbl NOrMKN NPEeanKaToB.

20. PaBHOCMNbHBbIE YOPMYIIbI NOTMKN NPEANKATOB.

Cemectp 4

TekyLU KOHTPONb

1. TectnpoBaHue

Tembl 5, 6, 7

1. H—vacTtb rpadpa G, ecnu: a) MHOXECTBO ero BEpLWMH NPUHaLNeXuT MmHoxecTsy G, a oba
KOHUa pébep nexar B 3TOM MHOXECTBE

6) BepwuHbl U pébpa M3 H sBnatoTcs BeplumHamm u

pébpamu G COOTBETCTBEHHO

C) MHOXECTBO €ro BEPIIMH NPUHAONEXMNT MHOXECTBY

BepwiH rpada G;

d) MHOXecTBO ero pébep NPMHaAANEXMNT MHOXECTBY

pébep rpadpa G;

2. [NepecTaHOBKM: @) COEANHEHNS MO M PA3NNYHBIX 3NEMEHTOB M3 N, OTAKYaoWmecs Nbo
camMuUMK anemeHTamu, TMbo NOPSAKOM 3/1EMEHTOB;

B) COEOVHEHNS MO N PA3NNYHbIX ANIEMEHTOB 13 M, OTAIMHAIOWNECS XOTS Obl
OOHVIM 3/IEMEHTOM;

C) OTIMHAIOTCS NULWb NOPSLKOM 9NEMEHTOB;

d) He oTAnYaloTCs NOPSAKOM SNIEMEHTOB, HO OT/IMYAKOTCS CAMUMMU
SNeMeHTamu;

47.'pach: a) COCTOUT U3 BEPLLUH;

6) coctonT 13 pébep;

C) YNOpsIAOYEHHbI HaBop aNEMEHTOB, FAe a, a, 8 — KOMMNOHEHTHI;

L) COCTOWT 13 PEBEp 1 BEPLINH;

48.Hynb—rpado: a) n3onmpoBaHHble BepwUHbI 6e3 pébep;

b) pébpa 6e3 BeplH;

c) rpadp 6e3 pébep 1 BEPLWWH;

d) HE COLEPXUT 3NIEMEHTOB;

49.MonHbI rpadp: a) ABe BEPLUMHBI MOXHO COEAMHNUTL LIENbIO;

6) kaxaas BeplHa CoeaMHeHa apyr ¢ APYroMm;

C) OBe BEPLWUHbI MOXHO COEANHUTb OYron;

d) nBe BepLMHbI MOXHO COEANHUTL LIKIIOM;

50.Mnockuii rpadp: a) pébpa He nepecekaroTcst BOoOLLE;

6) pébpa nepecekatoTcsa He Bonee 0AHOMO pasa;

c) pébpa nepecekatoTcs N1Lb B BEPWNHAX;

d) kaxgas BeplmHa coeauHeHa apyr ¢ APYroM;

51.0pHopoHbIV rpadd: a) kaxaas BeplwmHa coeanHeHa apyr ¢ Apyrom;
6) pébpa nepecekarnTCs NUILb B BEPWMHAX;

C) COOEPXUT raMUIbTOHOB LMK,

[1) N3 BCEX BEPLLUMH BbIXOAUT OAUHAKOBOE KONMYECTBO pébep

52.[lyra: a) He NpoxoaunT Yepes BepwrHy Honee 0AHOro pasa;

b) He comepXunT 0OHUX 1 Tex Xe pébep;

C) He NPOX0AUT Yepe3 0aHO pebpo bonee 0OHOrO pasa;

d) umKn, B KOTOPOM BCE BEPLUNHBI PA3JINYHbI;

53.Llenb a) MapwpyT, B KOTOpOM pébpa nepecekatoTcsi He Gonee 04HOro pasa;
6) He cooepXnT OOHUX 1 TeX Xe peébep;

C) He NPOX0OAUT Yepes BepLUMHy 6onee OQHOro pasa;

d) LMK, B KOTOPOM BCE BEPLNHBI Pa3SINYHbI;

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

6) He cooepXnT OOHUX 1 TeX Xe peébep;

C) Lenb C HAa4yanoMm 1 KOHLOM B OJHOW BEPLINHE;

PerncrtpaumoHHbin Homep 10290276019
CrpaHunua 24 13 42.




Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

d) He NpoxoauT Yepes BeplnHy 6onee 0AHOrO pasa;

55.MpocToit uukn: a) LuKKI, B KOTOPOM BCe p€Bpa pasnnyHbI;

6) umkn rpagoa, cogepxalmin Bce pébpa rpaca;

C) UWKN, coaepxalunin BCe BepLWHbI rpada;

1) UMK, B KOTOPOM BCE BEPLMHbI PasnnyHbl;

56.CBa3Has KOMMOHeHTa rpadoa: a) nobas BepwmnHa, KOTopyH MOXHO COeaANHUTL C NtoboiA
Opyron Lenbsio;

6) BHyTpY HEE BEPLIVHBI MOXHO COEAMHWTD LIENsMu, a

BEPLUMHbI U3 Pa3HbIX KOMMOHEHT HeMb3as;

C) YacTb rpada, He cofepxalias LIMKNIoB.;

d) HecBsi3HbIN rpady 6e3 LMKNOB;

57.0epeBo: a) CBA3HbIA rpady, coaepXalluii N1lb NPOCTbIE LUMKbI;
6) 13 BCEX BEPLUMH BbIXOAUT OMHAKOBOE KONNYECTBO pEbep;

C) CBSA3HbIA rpad 6e3 LMKNOB;

d) Kax,aas BeplwmHa coeanHeHa opyr ¢ 4pyrom;

58.Jlec: a) HeCBA3HbIN H-rpady, cogepXaluii Nnib NPOCTble LUKAbI;
6) conepxmT 6onee 0HON CBS3HON KOMMOHEHTDI;

C) CBSI3HbI rpady 6€3 LIMKNOoB;

[) HECBA3HbIN H-rpadd, He CoaepXaluii LIMKNOB;

59.Mpoekuns BekTopa Ha ocu: a) BekTop npil,i2?ikV=(ail, ai2, ? aik);
b) COBOKYMHOCTb Nap 3N1EMEHTOB, ABNAIOWMNXCS NPOEKLUNSMU Ha

ocu;

C) BCE 3NIEMEHTLI BEKTOPA;

d) COBOKYMHOCTb OnepaLuii 1 OTHOLEHWIA, SBASIOLWNXCA
NPOEKUNSAMM Ha OCu;

60.KopeHb: a) nepeoHa4anbHo BeIbpaHHash BEPWNHA;

b) BepwwmHa, N3 KOTOPOV MOXHO NPOBECTN CaMyto ANIMHHYIO Lerb;

C) BepluMHa ¢ Hanbonblueh CTENEHbIO;

d) niobas BepwmHa, KOTOPYIO MOXHO COEANHWTB C No6OI APYroi Lenbio;
61.CTeneHb BEPWIMHbI: @) aHanor Tuna BepLUnHbI;

6) yncno pébep npu BEPLMHE;

C) YNCNO NPOCTLIX LMKMIOB C HA4YalOM U KOHLIOM B 3TOI BEPLUVHE;

d) Hanbonbluee paccTosiHME OT JAHHOM BEPLWUHbBI A0 NoHOoR Apyroi;
62.0prrpadp: a) HeT HanpaseHHbIX pébep;

6) MHOXXECTBO BEPLMH 1 pEbep KOHEYHO;

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

d) cooepXuT neTam Npu Kaxanow BepLnHE;

63.H—rpacp: a) 13 BCcex BEPLWMH BbIXOAMNT OAMHAKOBOE KONMYECTBO Pébep;
6) He conepXMUT NeTan Npu Kaxaolh BEpPLINHE;

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

Il) HEeT HanpaBieHHbIX pEbep;

64.MynbTurpadh: a) cooepXxuT KpaTHble pébpa;

b) rpadp, B koTOpOM Anst kaxaoro pebpa 0b6s3aTtensHO ecTb KpaTHoe pebpo;
C) COOEPXUT 1 3ANEPOB, N raMUNIbTOHOB LIMKNbI;

d) B HEM CyLWECTBYIOT LUMKIbI C HA4aNoM 1 KOHLIOM B NI060I BEPLIMHE;
65.MeTnsa: a) umnkn M3 ABYX KpaTHbIX pébep;

6) pebpo c coBnamawLMM KOHLAMK

C) UMKn, nepecekatwowmin cam cebs;

d) MaplpyT ¢ Ha4anoM 1 KOHLOM B OOHOR BEPLINHE;

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

6) 13 BCeX BEPLIMH BbIXOAWUT OAMHAKOBOE KONNYECTBO PEGEP;

C) MHOXECTBO BEPLMUH U PEBEP KOHEYHO;

d) pébpa nepecekaroTCa NULLb B BEPLINHAX;

67.MycToi rpag: a) n3onMpoBaHHble BepnHbl 6e3 pébep;

B) NyCTOE MHOXECTBO BEPLUH;

c) 6e3 neTenb 1 KpaTHbIX pEbep;

[l) MyCTOe MHOXECTBO BEPLWMH U PELeEp;

68.JononHeHne Yactn H rpadgpa G: a) Bce pébpa n3 G, He npuHannexauwme H, n
WHLUMLOEHTHbIE UM BEPLWWHbI;

b) Bce pébpa n3 G, He NnpuHaanexauwme H, n Bce BepLnHbl,

He nNpuHagnexauuue H;
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C) COCTOMT U3 BCEX BEPLUMH, HE NpuHaanexawmx H, n nobbix

pébep, CoeanHSIOWMX STU BEPLUMHBI;

d) MHOXecTBO BeplwH H ABnseTcs MHoXecTBOM BepwinH G, a
MHoxecTBo pébep H [ MHoxecTBOM G, 06a KoHLa

KOTOpPbIX NeXar B MHOXECTBE;

69.CBA3HbIN rpadp: a) BCe BepPLUMHbI CBS3aHbI MEX Y COOOI;

b) Kaxnas BepwmnHa coeamHeHa apyr ¢ opyrom;

c) nobble 2 BEPLWIMHbI MOXHO COEANHUTb LIVKIIOM;

d) rpadp, obnapatowmin 3nNnNepoBoit NNHWEN;

70.Lnknnyecknii MapwpyT: a) LUK, He nepecekarowmii cam cebs;

6) MapLpyT C HA4YaNoM 1 KOHLIOM B OAHOI BEPLIVHE;

C) Uenb C Ha4asnioM U KOHLOM B OLHOV BEPLUHE;

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

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

6) nocnenoBaTenbHOCTb Pébep B oprpadpe 6e3 y4éra nx opueHTaunmii;
c) cocefHne pébpa B oprpagoe nmetoT obLUyto BEPLIMHY, Bce pébpa
NPOXOOST MO NX OPUEHTALNN;

d) MUHUManbHasa gnvHa npocton uenu ot V| oo V||;
72.0pueHTUpoBaHHas Lienb: a) NyTb, B KOTOPOM BEPLWUHA UHLMAEHTHA He Bonee Yem 2-M
BEpLUMHAM;

6) ntoboii nyTb 6e3 yuéta opueHTaummn pébep;

c) MapwpyT 6e3 noBTOPSOWMXCS PEDEP 1 BEPLIMH;

L) NyTb, B KOTOPOM pébpa BcTpeyarTcs He Honee 04HOro

pasa;

73.KoHTyp: @) NyTb C HA4YanoM M KOHLIOM B OOHOWN BEPLIMHE;

b) MmapwpyT, conepxawwmit kpatHble pEbpa;

C) MaplwpyT C HA4anoM 1 KOHLIOM B OOHOI BEPLUVHE;

d) nyTb, cofepxalunii KpaTHble pébpa;

74.CunbHO CBSI3HBIV rpadp: a) ecnu oprpadd cesiseH 6e3 yuéta opueHTaumin oyr;
6) 13 noboi BepLwUHbI B NOOYIO CyLLECTBYET OPUEHTUPOBAHHAS LIEMb;
c) 13 noboii BepLUMHbI B NOOY0 CyLEeCTBYET NyTh;

d) n3 noboli BeplmHbI B NOBYIO CyLecTBYeT KOHTYP;

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

6) npocTas uenb B oprpage ¢ HanbonbWwmuM Yncnom pebep;

C) MakcuManbHoOe paccTosiHMe OT LeHTpa rpada 4o ero BepLMHbI;

1) yicno pébep mMappyTa;

76.Pacctosnne d(V|, V||): a) MMHUManbHas anvHa npocton uenu ot V| go V||;
b) makcmumanbHasa onnHa npocTon uenu ot V| go V||;

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

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

77.LleHTp:a) OT HEero MMHMManbHOE N3 PACCTOSIHWUIA A0 APYrUX BEPWWH SABNSETCA MakCMManbHbIM;
6) OT HErO MaKCMManbHOE N3 PACCTOSHUIA A0 APYrX BEPLWUH SABNSETCS
MUHUMaNbHbIM;

C) BepWwMHA ¢ HanbonbLUe CTENEHDIO;

d) OT HEro MakcmMmanbHbIi U3 MAPLPYTOB A0 APYTUX BEPWUH SBNSETCA
MUHUManNbHbIM;

78.Paguyc rpagpa: a) MakcMmanbHbIi MapLpyT OT LeHTpa rpadha A0 ero BEPLWMHbI;
6) MVHMMaNbHOE PACCTOSHME OT LIEHTPA rpagpa Ao ero BepLUHbI;

C) MakcuManbHoOe paccTosiHMe OT LeHTpa rpada 4o ero BepLmHbl;

d) Hambonbluee 13 BCeX PacCTOSHMIA Mexay BEpPLIMHAMU rpada;

79 Matpurua cMexHocTu: a) 3aaaét rpadd, no ropusoHTanu ? pébpa, no BepTukani ? BEPLHbI,
€0VHMLEN 0TMEYAOTCS CMEXHbIE PeBPO 1 BEPLLIMHA;

B) 320a€T OTHOWEHNEe, eAMHNLA CTaBUTCA Ha NepecedeHnn Tex
9N1EMEHTOB, MEX Y KOTOPbIMM OTHOWEHWE BbINOMHAETCS;

c) 3apaét rpady; 2 ctonbua, rae B NepBoM nepedncieHsl pébpa, a Bo
BTOPOM ? COOTBETCTBYIOLNE UM BEPLUMHBDI;

n)3apaét rpadp, Ha nepeceyeHnn K-Tolm 1 I-To BEPLIVH B

H-rpagpe CTaBMTCS YNCNO COenMHsIoWmX nx pébep, a B

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

[-TOM BepwMHaXx;

80.Bucsayas BepwmHa: a) e€ cteneHb paBHa egnHULE;
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b) ecnun eé cteneHb MakcumarnbHo;

C) BEpLWMHA, pacCTOsHME A0 KOTOPOW OT LleHTpa MakCUManbHO;

d) cywecTByeT NyTb C HAYaNOM B KOPHE U KOHLOM B AAHHOW BEPLINHE;
81.[0BynonbHbIA rpadp: a) nobble OBe BEPWNHBI MOXHO COeAUHNTD LIEMbLO;
6) BepWwUHbI pacnafatTcs Ha 2 MHOXECTBA, HUKakme

BEPLWMHBLI OAHOMO MHOXECTBA HE COelIMHEHbI pébpamu;

C) HECBA3HbIN rpad, cogepXalnii LAKb;

d) pébpa nepecekarTCs NULb B BEPLIMHAX;

82.TpuBranbHbIi rpady: a) M30NNPOBaHHLIE BEPLMHLI 6e3 pébep;

6) conepXxmT alNepoB 1 raMUNbTOHOB LIMKIIbI U Lienu;

C) COCTOUT U3 O4HOWN BEPLUHbI;

d) nonHbI nogrpad rpada;

83.Knuka rpadpha: a) COCTOMT N3 OOHON BEPLUNHDI;

6) oons AByLONBHOrO rpada;

C) CBA3HbIV rpadd € YETHBIMM CTENEHAMMW BCEX BEPLUVH.

1) NonHbIN noarpad rpada;

84.V| poctmxumma ns V||: a) cywecTsyeT nyTb ¢ Ha4anom V| n koHuom V|| 6e3 yuéta opueHTaumu
ayr,

6) cywecTtByeT nyTb ¢ Ha4anom V| u koHuom V||;

C) €cnu OHM coeliMHeHbl pebpom ¢ Havanom B V| n koHuom V||;

d) ecnu oHM coenmnHeHbl pebpom ¢ Havanom B V|| 1 KoHLoM V|;

2. MNMpe3eHTauums

Tembl 5, 6,7

Tema 5. MHoxecTBa. OCHOBHbIE TEOPETVKO-MHOXECTBEHHbIE Onepaunm. 13obpaxeHre MHOXECTB C MOMOLLbIO fuarpamm
BeHHa-Oiinepa. OCHOBHble TOXAEeCTBa anrebpbl MHOXECTB.

Tema 6. OTHOWweHUS. Buabl oTHOWweHMA. BuHapHbie oTHOWeHNS. Cnocobbl 3anaHns BUHapHbIX OTHOWeHUIA. Mpsimoe
(mekapToBo) NpousseneHne MHOXecTB. BriHapHoe oTHoweHne nekaptoBa nponsseneHns. CBOWCTBA OTHOLIEHWIA.
Tema 7. Teopus rpacooB. OCHOBHbIE NOHATUS TEOPUX rPadpOB.

3. KoHTponbHas pabora

Tembl 5,6, 7

3apauum Ha nepeceyeHmne n 06bEAVHEHNE MHOXECTB.
@ 1.1

rlyCTb yHMUBepcanbHOe MHOXEeCTBO U ? MHOXEeCTBO BCex ajgpecos Beé-CTpaHMLI, B MHTepHeTe, NMOCBALEHHbIX ,D,I/ICerTHOIZ
marteMaTtuke.

A ? MHOXECTBO BCEX BED-CTPAHWML, CO3OaHHbIX 3a TEKYWMIA rof (T.6. HEAABHO MOSBUBLIMXCS;
B ? MHOXECTBO BCeX BEO-CTPaHNL, O LMCKPETHOM MaTeMaTuke, MpUHaaneXallimx Hay4YHblM yYpexneHnsIM;
C ? MHOXECTBO BCcex BEO-CTpaHULL O AMCKPETHON MaTeMaTuke, cofepXxallux npuMepbl 3aaay.
KakoB coepxaTtenbHblii CMbICT (XapakTepucTM4eckoe CBOMCTBO) KaXA0ro 13 creayowmx MHOXeCTB: a) ; 6) A ; B) (A
BN\C; r) (AC); n) B\C?

@12

MycTtb U ? yHuBEpCcanbHOEe MHOXECTBO BCEX KOMMbIOTEPOB B (HUPME.

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

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

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLNX MOLEM.

KakoB conepxarenbHblii CMbICI KaXA0ro U3 Cneayowmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX (hrpM ropoaa.

A- MHOXECTBO (hVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXeCTBO (ovpM, MPOU3BOASLMX NOCNErapaHTUitHOe 0bCcnyXnsaHue;

C ? MHOXECTBO OUPM, NMEIOLLMX MNOXYI0 penyTauuio.

KakoB conepxarenbHblii CMbICI CNeayoWwmnx MHOXECTB:

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

@14

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX NtoAer Ha 3emne;

A- MHOXEeCTBO Nloaew, Xusywmx B Poccun;

B ? MHOXecTBO ntogen, He ctapwe 18 ner;

C ? MHOXeCTBO NoJen, yyawmxcs B By3ax.

KakoB conepxarenbHblii CMbICI CNeayoWwmnx MHOXECTB!

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290276019
CrpaHunua 27 ns 42.

o



Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

915

Myctb U ? yHMBEpCcanbHOE MHOXECTBO BCEX KHUM B MUPE.
A ? MHOXECTBO KHUT, nMetowwmxcs B bubnuoteke KamA3a;
B ? MHOXECTBO KHWI O KOMMblOTEPAX;

C ? MHOXECTBO KHUT Ha MHOCTPAHHbIX A3bIKaXx;

Il - MHOXeCTBO KHUI nspartenncTea ?Hayka?;

E - MHOXeCTBO KHWI B TBEPOM Nepennerte.

KakoB conepXxartenbHblii CMbIC CNELYIOWNX MHOXECTB:
a)6)e)r)o) E L

© 1.6

MycTb yHMBepcanbHoe MHOXecTBo U BCex nporpaMmMncToB compMbl. A ? MHOXECTBO BCEX MPOrpPaMMMCTOB, 3HAKOLWMNX
Delphi. B ? MHOXECTBO BCex NporpamMmncToB, 3Harowmx Visual Basic. C ? MHOXECTBO BCEX MPOrpamMMnCTOB, 3HAIOWWNX
C++. Kakos cogepxartenbHblii CMbICN CReayowwmnx MHOXeCTB?

A)

5) 0AD0BOO0O0OC

B) C\A [l B)

N (A 0080 00

L) A\B\C

1.7

MycTb yHMBepcanbHoe MHoXecTBo U Bcex KHUT B 6BrbnunoTeke. A ? MHOXECTBO BCEX KHUI Mo MaTtematuke. B ? MHOXecTBO
Bcex KHur 1990 ropa Boinycka. C ? MHOXECTBO BCEX KHUI Ha aboHeMeHTe. D ? MHOXeCTBO Bcex KHUI o6bemom Bonee 200
cTpaHuu. Kakos comepxartenbHblii CMbICT CNeayiowmnx MHOXeCTB?

A) (Al 0O (0)

B) (AB) I (cl)

B)(00B)\(c [D)

N 8\D)lllc

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), TakxXe cpelm srog 6binun 1 KpacHo-3eneHble. Kakos
cofepXaTefbHblA CMbICN KaXA0ro 13 cnegyowmx MHOXeCTB:

1) u\(cl(AlBy)).
2) (AlB)llcC.
3)l.

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.

Ob6DBACHUTL Cnenyolne BbIPAXEHNS:

1)B

2) AC

3) C\B

4) AU(B C)

5) AUBUC

€ 1.10

Ha ogHoii ynuue nponsowna asapust asTomobunein (MHoxecTBo U). CTONKHYNNCb NerkoBble aBTOMOOMNM (MHOXECTBO A),
rpy3oBble aBTOMOOUN (MHOXECTBO B), aBToOMOOUNN NpaBoOXpaHNTENbHbLIX OpraHoB (MHOXeCTBO M), aBTomobunu ¢
npuuenamm (MHoxecTBo D). KakoB conepXaTenbHblii CMbICN KaXA40ro U3 Cneaylowmx MHOXECTB:

1)AADMI ).

2)u\(AlH (B0 Omy).

3)Al(BIMm).

4)u\( Im).

5)(A\)D.

6) U(0(AlB)).

opraHoB 1 6e3 nNpuLENoB.

¢ 1.11

Ha oaHoM n3 ViHTepHeT-caliToB 6bin npoBeneH onpoc: ?Kakyto onepaunoHHyto cuctemy [OC] Bel ucnonbayete?
Monb3oBaTtensim 66110 NPeasIoXeHo BblIbpaTh O4MH MW HECKOMNbKO BAPMAHTOB OTBETA U3 CNELYIOLNX:

a) Windows XP

6) Windows 98;

B) Linux

Huxe nprBeneHbl pedynbTaThl onpoca:
50% - Tonbko Windows XP;
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25% - Tonbko Windows 98;

15% - TonbKoO Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

Onpenenntb, CKONbKO %-0B OMPOLEHHbIX ncnonbaytoT Bce 3 [OC]? CkonbKo onpoLWweHHbIX ncnonbayoT nnbo Linux, nubo
Windows 98; nn6o ux BMecte? CKoNbKo ONpoLeHHbIX ncnonbaytot nnbo Windows XP, nnb6o Windows 98, nmbo mnx
BMecTe? CKONbKO OMPOLLEHHbIX MCNOMb3YT Nnbo Linux, ninbo Windows XP, nnbo ux smecte?

@ 1.12

MapeHb kynun cebe 30 pybalwek. 13 Hux 20 pybalek ¢ AnnHHbIMK pykaBamu, 10 pybawek ¢ AAMHHBIMK pykaBamu 1 6e3
nyrosuu. Ckonbko napeHb Kynun pybaiek 6e3 nyroBuL, ¢ KOPOTKMMU pyKaBamu, CKObKO pyballek ¢ AIMHHBIMW pyKaBamu
1 C Nyroemuamu, CKonbKo Bcero pybalwek 6e3 nyrosuu,.

€ 1.13

B marasvHe npoaaBanuck KakTychl: 45 waposuaHelx, 50 ¢ usetoukamu, 50 6enoro ueeTa, 20 6enoro LBeTa ¢
uBeToukamu, 20 6enoro LBeTa WapoBuaHble, 25 WapoBuiHble ¢ uBeTodkamu, 15 waposunaHbix 6enoro useta ¢
LBeToYKaMu, 5 3eneHbIX BbITSHYTBIX, HAKOrAA He LBeTylmX. CKONbKO KaKTyCOB TOMbKO WAapPOBUIHbIX, TONbKO 6en0ro
uBeTa, TONbKO C LIBETOYKAMM, CKOMbKO BCEro KakTyCOB.

@ 1.14

B xnebonekapHe ucneknm 300 nupoxkos. Cpean Hux Bcero ¢ Msicom 116, ¢ prcom 94 nupoxka. Tonbko ¢ kanyctor 30,
TONIbKO C MACOM 58, TONbKO C PUCOM 42, TONbKO C KanycTon 1 pycom 20, KONMY4eCTBO NMUPOXKOB C KanyCcTon U C MACOM
paBHO KONMYECTBY MMPOXKOB C PUCOM 1 MSICOM. CKOMbKO NMUPOXKOB CO BCEMW TPEMS HA4YMHKaMm Cpasy, CKONbKO BCEro C
KanycTow, CKONbKO 6e3 Ha4MHKMU.

@ 1.15

MacTyx nac ko3 u ko3nos. Kosnos Bcero 100, 6e3porux He YepHbix k03108 30, He YEPHbIX KO3/10B C poraMu 45, YepHbIX He
poratbix k0308 20, 4epHbIx poraTbiX K03 15, He YepHbIX He poraTbiX K03 75, Bcero ko3 125, scero porarbix K03 1 KO310B
95. CKonbKO BCEro KO3 M KO3M0B MaceT NacTyX, CKOMbKO YEPHbIX poraTtbiX KO3/0B, YEPHbIX HE poraTbiX KO3, HE poraTbix He
YepHbIX KO3.

€ 1.16

B onHom ropoae Kanagpbl 70% xuteneii 3HatoT ppaHuy3ckuii a3blk 1 80% - aHrnnMnckmin a3bik. CKONbKO NPOLEHTOB
Xutenei 3HatoT 06a A3bika?

®1.17

Ha ogHoi ynuue nponsolwna asapusi asTomobunein (MHoxecTBo U). CTONKHYNNCh Nerkosble aBToMobunm (MHoXecTBo A),
rpy3oBble aBTOMOBUM (MHOXECTBO B), aBTOMOBUNN NpaBoOOXpaHNTENbHbIX OpraHoB (MHOXecTBo M), aBToMobunu ¢
npuuenamu (MHoxecTeo D). Mo copepxarenbHOMYy CMbICTY NOCTPOUTb MHOXECTBO:

1)MHOXECTBO HE rpPy30BbIX aBTOMOOUNEN HE NPABOOXPAHUTENBHbBIX OPraHOB C NPULENaMM.

2)MHOXECTBO NIErkOBbIX aBTOMOOWNEN He NPaBOOXPAHUTENbHbLIX OPraHOB C MPULENAMM 1 MHOXECTBO MPY30BbIX
aBTOMOOUNEN NPaBOOXPAHUTENBHBIX OPraHoB.

3)MHOXeCcTBO aBTOMOOUNEN NPaBOOXPaHMTENbHBIX OpraHoB 6e3 NpuLLenos.

4)MHOXeCTBO aBToMObuMnel 6e3 npuLenos.

©1.18

B koMnaHuu paboTatoT NporpaMMuCTbl, ymerolwme nporpamMmmpoBatb 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 paboTatoT B KOMNaHUN?

©1.19

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

€ 1.20

Ot wkonbl €1 Ha ropoackol onuMnuae No MaremMaTvke y4actsosanu 15 WKONbHWKOB, N0 hm3nke ? 8, N0 nHGopMaTuke
? 12. 4 yyeHuka yyacTsoBanv B ofiMMnNunanax no Mmarematvke n gousuke, 5 ? no matemaTrke n nHgopmatmke, 3 ? no
ou3nke 1 MHGOpMaTUKe. 2 y4eHnka y4acTBoBasm BO BCeX Tpex onumnmanax. Ckonbko y4EeHUKOB y4acTBoBanu

a) TONbkO B onuMnmnage no marematmke?

6) Tonbko B onMMnMane no guaunke?

B) TONbKO B oOnMMnuage no nHpopmatmke?

€ 1.21

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

@ 1.22

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

A) CKONbKO Y4EHUKOB NI0BAT TONBKO KNACCUYECKYIO My3bIKY?

B) Tonbko coBpeMeHHy0?

€ 1.23

3 Huxeropoackoro 3oonapka 3a Houb cbexanu XnBoTHble. 22 U3 HUX BbIN ¢ XBOCTOM, 16 - Bbinn 0buXeHbl Ha peTen,
KOTOpble BCE BPEMSI NblTannCh B HUX YeM-HNBy b 3anycTuTb, 18 ? npuxeatnnm ¢ coboi cBoMX coceneli no knetke.
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N3BecTHO Takxe, 4To cpean cbexaBlmx 8 - XBoCTaTbIx B3sBIIME cOceaer, He Obinn 0bvXeHbl, a 7 - 0BUXEHHbIX Obinn ¢
XBOCTOM, HO HE B34/ COocenen.

Tonbko 06uXeHHbIX 6bino Ha 1 Gonblue, YeM TONbKO XBOCTATLIX M HA 1 MeHblue, YeM TONbKO yBexaBWnx ¢ coceoM, 3aTo
06MXEHHbIX XUBOTHBIX C XBOCTOM U C COCEA0M Ha 3 6o/blie, YeM TONbKO XMBOTHBIX C XBOCTOM.

OnpepennTb: KONNMYECTBO cOEXaBLUMX TOMBKO C XBOCTOM; TOSIbKO 0BMXEHHBIX 1 TONbKO C COCEA0M; 0OMXEHHbIX C
cocepnoM, Ho 6e3 xBocTa.

MprMeyaHue: Tex XUBOTHbIX, KOTOPbIX MPUXBATUIN, KaK CAMOCTOATENBbHO COEXABILMX HE YYUTbIBATD.
@ 1.24

JaHbl pesynbtatbl onepauunii, NpoBeaeHHbIX Hag MHoxecTBamu E,F,H. Onpenenntb n3 kakux aneMeHTOB COCTOST 3TU
MHOXeCTBa.

1)

2);

3)

4)

5)

©1.25

OnpepennTb N3 HXe NprBeAeHHbIX CrocoboB NpenCTaBNEHNSI MHOXECTB Te, KOTopble SIBSOTCS Hanbonee TOYHbIMU:
a) A1 ={a,b,c,d,e,f,g,a};

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

B) A3 ={y:y B}

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

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

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

@ 1.26

MycTb yHmBepcanbHoe MHoxecTBo U ? Bce npenogasatenu kadenpsol ?MpuknagHon MateMatuki 1 ynpasneHns?.
A - MHOXECTBO BCex npenogasarenen crapuwe 25 ner;

B - MHOXeCTBO Bcex npenofaBsartenei, nMetoLLmx Boicliee obpasoBaHue;

C - MHOXeCTBO BCEX MPOrPaMMUCTOB;

D - MHOXeCTBO BCex npenofaBaTenei, 3HaOWMX aHIMTMACKNIA A3biK.

Heobxoonmo conoctaBnTb cneaytowme MHOXeCTBa U COOTBETCTBYIOLME UM XapakTepucTMyeckne CBoMNCTBa:
a) MHOXEeCTBO BCex npenogasartenei

He cTaple 25 neT u MHOXEeCTBO BCeX

NpPOrpamMM1UCTOB C BbICWIMM 06pa3oBaHNEM;

6) MHOXECTBO BCex npernoaasarerneii ¢

BbICLIMM 06pa30BaHMEM 1 B BO3paACTE

ctapwe25 net, HO He ABNSAWNXCS

nporpamMmmcTamu;

B) MHOXECTBO BCEX NPOrpamMmMncToB ,

He 3HaloWKMX aHrMACKOro A3bIka;

) MHOXECTBO BCEX NporpamMmmucTos 6e3

Bbicliero obpasoBaHns 1 He cTaplle 25 ner;

[) MHOXEeCTBO BCEX npenojasarenei mnaguwe

25 neT n MHOXECTBO BCEX nNpernogasarenein,

He paboTalowWwumx NporpamMMmUcTamu;

€) MHOXEeCTBO BCEX NPOrpamMMrUCTOB MNagLe

25 ner.

YnpoleHre onepaunini Haa MHOXECTBaMU.

€ 1.27

OcyuecTBMTb Onepauun Hag MHOXECTBaMu, eCnu:

U={a,B,c,d e f g h},A={a,Bc,d e}B={e f}C={g, h}

a) 6) B)

r) (A\B) C n)

€ 1.28

OCyI.I.I.eCTBI/ITb onepaunn Han MHOXeCcTBaMun, ecnun:

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);r);
n)
@ 1.29

YnpocTtutb, yunteiBas, 4to U=A [ B:
a) (AB)\(A I0I)
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6) (A 00B)\(A [B)

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

r) (AB)I0 (A OUB)

€ 1.30

Jokasartb cnepytowme 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

OcyuwecTBMTb onepauun HaL MHOXECTBAMU, ECNN:

U= {k,0,m,n,b,10,T,e,p}

A= {k,0,l0,T,e,p}, B ={k,0,m,1}, C={0o,m,n,e,p}

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

€ 1.32

LaHbl MHOXecTBa A={a,b,c,d}, B={b,c,d,e}, C={a,c,e,f}. 3anmucaTtb MHOXecTBa, 3aAaHHbIe CNeayoWNMN BbIPaXEHNSMN:
a)AllB

6)

B) (A\B) Il

r) (A 0B O0cy (A O0s O0c)

) A\B

e) (C\A) B

€ 1.33

OcyuecTtBnTb onepauun Hag MHoxecTteamn 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) [(AlB)D(cOApd 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 )

2) All(BlcC)

3) AllB

4) All (B\C)

5) A (BIC)

€ 1.37

YRpocTuUTb cneayowme BolpaXeHus::

1) (AB) (AllC)

2) (AB) 0 (B)

3) (AB)U(A Q)

€ 1.38

MycTb yHMBepcanbHoe MHOXecTBo U cocTout 13 Lenbix Yncen. M3 kakmx aneMeHToB COCTOUT MHOXECTBO A, ecnu F=AlB,
B cocTtont u3 Bmuga 4mcen 5n, F coctout ns suga yncen 35n.

©1.39

MHoxecTBo A cocTouT 13 Yucen, kpaTHbix 3. MHoxecTBo B ? 13 uncen, 3akaHumBawowmxcs Ha undppy ?2?. MHoxectso C
? 13 yncen, KpaTHbIX 8.

N3 kaknx ymcen cCoCTOAT MHOXECTBA:
a)AllB O0c

6) (A 0B)\C

B) (A 00B) Oc ?

IOwnarpammbl Diinepa-BeHHa

©1.40
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[okazaTb cregyolme yTBepXAeHMs 1 n3obpasntb ¢ nomowbio 1B cnenyowme MHOXECTBA:
1) (C\A)B = ()
2)0B=()
3)(BAA)C=(B )\A
4) (C\A) (C\B) =C ()
@ 1.41
PewnTb cnenytowme BolpaxeHns n n3obpasutb Ux Ha amarpammax ditnepa-BenHa. U={ a,b,c,d,e,f }, A={ a,c,d,f }, B={
a,b,ef}, C={b,c,d,e}.
1)wa)ic)ls.
2)(Alc)0B.
3)(AllC)\B.
4)(AB)cC.
€ 1.42
Mo n3obpaxeHusiM Ha guarpammax ditnepa-BeHHa cocTaBUTb U PeWnTb BbipaxXeHus, ecnm
U={ab,c,d,e,f,g,h}, A={ a,c,ef,g,h}, B={b,c,de,f}, C={a,dfh}.
€ 1.43
Joka3zatb cnenyrowme yTBEPXAEHNS C MOMOLLbIO Anarpamm dinepa-BeHHa.
1)(AlB)I(Alc)l(BID)I(clD)=((Alc)l(BODY)I((ALB) [
((clDy).
2)AllBIclID=(AlD)\(B\C)I(C\B)).
3)cllpylalplc)lalslcy)=alBlclp)lalplc)l
0alslc).
€ 1.44
Mo paHHbIM oruarpammam diinepa-BeHHa cocTaBnTb HECKONBKO BbIPaXEHWIA.
€ 1.45
B 6unbsipoHOM 3ane BCEro HaxoamTcs MHOXeCTBO U BrnbsapaHbIX Wwapos. Ha 04HOM U3 CTONOB HAX0AMTCS MHOXECTBO A
wapos. V13 Hux MHoxecTBo B ? kpacHble, a MHOXecTBO C ? noTpeckaswumecs. OxapaktepunsyinTe JaHHbIe MHOXECTBa
(couepxaTeanbM CMbICn 1 gnarpamma Siinepa-BeHHa MHOXecCTBa):
1)u\(AlB)IC).
) \ D C).
3)AllclB.
4)u\Bl).
)B\(ADC)
€ 1.46
A - MHOXeCTBO He4veTHbIx Yncen oo 100. B - MHoXecTBO Yucen, gensuwmxcs Haueno Ha 3 go 100. Haintn anemeHThl
MHOXecTBa C, NnpnHaanexawmx nepeceyeHmnto JaHHbIX MHOXECTB.
2. OTHOWeEHUSA 1 onepaumm
3agaHune OTHOLWEHWA
@21
Myctb M paBHo {2,5,-7,9,12,-15}. CocTaBnTb Matpuubl U CNMCKK nap oTHoweHui R1, R2l0Mm2.
Ecnn R1 ? ?umeTtb cymmy 6onblie pnecatn?, R2 ? 2uMeTb pasHocTb Honblue Hyns?.
®22
Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb MaTpuubl oTHoweHni R1, R2, RSDM*M, ecnn R1 ? ?6bITb OCTAaTKOM OT AeNeHns Ha
3?7, R2 ? 7B cymme paBatb 9?7, R3 ? ?npouaseneHne NONXHO 6biTb 6onblue 77.
€23
Myctb M={1,2,3,4,5,6,7,8,9}. CoctaButb matpuuy oTHoweHuns R1, R2 0 MxMecnm
1. R1 - ?6bITb HAMBONBWMM NPOCTHIM MHOXUTENEM /151 YETHbIX YCen?(Henb3s LENUTb YUCNO Ha camo cebs 1 eguHULL).
2. R2 - ?6bITb HAaUMEHbLWMM NPOCTLIM MHOXMTENEM L/15t HEYETHbIX Yncen? (HeNnb3s AeNUTb YACNO Ha caMo cebs).
©24
CoCTaBNTb MaTPHLLY OTHOWEHNI, 3aAaHHbIX Ha cucteme MHoxecTs [(F), roe F={ 1,2,3,4 }; R ? ?nepecekatbcs ¢ ?7.
®25
Myctb M={1,2,3,4,5,6,7}. CoctaBnTb MaTpuubl oTHoweHunh R1, R2, R3 M x M, ecnu
R1 ? ?uMeTb OOMH K TOT Xe OCTaTOK OT OeNneHns Ha 77,
R2 ??6bITb paBHbLIM?;
R3 ? ?6bITb HE MeHblEe?
©26
Myctb M={1,2,3,4,5,6,7}. CoctaButb Matpuuy otHoweHus R, ecnn R={(a,B) (a+1-B) ? yeTHOE}
© 27
Myctb M={1,2,3,4,5,6,7}. CocTtaBuTb MaTpuuy oTHoweHus R, ecnu:
R={(a,B) : (a+B) ? HeueTHOE}
€28
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Myctb M={1,2,3,4,5,6}. CoctaBntb Mmatpuuy oTHoweHnsa R1, R2 0 MxMecnm
1. R1 {(a, b): a+b nenutenb a*b}.
2. R2 {(a,b): b/a penutenb a+b}.
€®29
3 naHHbIX NprMepoB BblbpaTh Te, B KOTOPbLIX BbINOMHAETCS OaHHOe OTHOWEHWE:
R1 ? ?6b1Tb cTpOro 6onblwe?.
R2 ? ?uMeTb YeTHy0 CyMmy?.
R3 ? ?uMeTb 06WWIA YETHBI OennTenb?.
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 ? andpaBuTt (MHOXECTBO BCcex ByKB B pycckoM andgpaenTe). 3anaHo MHoxecTso M= {a, 6, B,r,a,e,u,k,n}
?noaMHOXECTBO MHOXecTBa A. 3agaTb MaTpuueli cnegyouee OTHOWEHMNE:
R= {(x,y) : x- cornacHas, y ? rnacHas}
© 212
Myctb M={1,2,3,4,5,6,7}. CocTtaBmTb MmaTpuuy oTHoweHus R, ecnu: R={(a,B):(a+1) ? nenntens (a+s)}
€213
Ha pucyHke npencTaBneHo MHOXECTBO aneMeHToB. 3agatb cnmckom nap otHoweHus R1, R2, R3, R4. Ecnu
R1 ? ?6bITb BHYKOM??.
R2 ? ?6bITb ABOOPOOHBIMM BpaTbsIMn?.
R3 ? ?6bITb Npanenom??.
R4 ? ?umeTb obLero coiHa?.
© 214
Mo paHHbIM oTHOweHusM R1, R2, R3, R4 coctaButh CTPYKTYpy MHOXECTBA aneMeHToB. Ecnn R1 ? ?6biTb poaHbIMY
6paTbﬂMV|’? R2 ? ?6biTb genom??, R3 ? ?6biTb osnein??, R4 ? 6biTb Npagenom??.
1={ (b,c), (e,f), (h,k) }.
2={ (a,d), (c,9), (f,h), (t,k), (a.f), (a,e) }.
3={ (c,d), (b.e), (b/f), (e,9) }.
4={ (a,9), (c,h), (c.k) }.
0 2.15
MpuBecTn NATb NPMMEPOB Nap OTHOWEHWIA, A1 KOTOPbIX BBIMOMHAOTCS BCE TPU OTHOWEHNS, YKa3aHHbIEe HUXE:
R1 ? 2umeTb 06WWIA HEYETHBIV OenuTerNb, nexauwuii B uHtepsane (1,10)?.
R2 ? ?uMeTb YeTHyto cyMMy, nexauwyto B nHTepsane (0,30)7.
R3 ? ?2a ? nenutens (a+b), ecnn R={(a,b):a,blM}?.
€ 2.16
Beinncatb Bce aneMeHTbl 4eKapTOBOro Npon3seneHns MHoXecTs A n B, ecnn
A={a,B,c,d,e}
B={1,2,3}
©2.17
Hawntu gekaptosoe nponsseneHvne MHoxecTs A u B, ecnn A={ a,b,d },
B={fd,e}.
€2.18
Hantn Bce anemeHTbl MHOXecTBa F, ecnu A={ a,b,c,k },
B={ b,d,e,h},
C={e,fhk}, U={ab,cdefhk} F=(UA)IAIBIC)).
€219
Beinncatb Bce anemeHTbl 4EKAPTOBOro Npon3BeneHns MHoXecTBo A n B, ecnu:
A={a,B,c}; B={1,2,3,4,5}
€ 2.20
BbinnucaTb Bce aneMeHTbl 4ekapToBOro nponsseneHns MHoxecTso AxBxC, ecnu:
A={1,2}, B={a,b,c}, C={k,I,m}.
@ 2.21
Boinncatb Bce aneMeHTbl AekapToBOro npounsseneHns mHoxects A n B, ecnn A={1,2,3}, B={a,c,e}
©2.22
Monb3yscb METOOOM MaTeMaTMYECKOM OedyKUMM HanncaTb BCE 3NIEMEHTLI EKAPTOBOro Npon3seneHns MHoxects M1 x
M2 x M3 ? x x Mn = i, nopoxgatowein npoueaypoi.
€ 2.23
Boinucatb Bce aneMeHTbl MHOXecTBa M2, ecnn M={a,B,c}
©2.24
Haitu npasyto 1 nesyto 06nacTb OTHOWEHMS:
R={(1,2), (2,1), (3,1), (1,3), (3,5)}
€225
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Haitu npasyto 1 nesyto 06nacTb OTHOWEHNSA

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

@ 2.26

Haiitu npasyto 1 nesyto 06nacTb OTHOWEHNS:

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

@ 2.27

Haiitu npasyto 1 nesyto 06nacTb OTHOWEHNSA:

R={(1.,a), (2,8),(3,c),(4.d), (5.0)}

€ 2.28

Halitn npaBsyto u nesyto 06nacTb OTHOLEHNS:

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

€ 2.29

SBnsertcs nn oTHOWeHWe

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

onpeneneHHoe Ha 0eKapTOBOM MPON3BEAEHNN MHOXECTB:

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

€ 2.30

SiBnsieTcs Ny oTHoweHue R:

R= {2,3), (1 ,a), (3!3)’ (453)! (570);

onpeneneHHoe Ha 0eKapTOBOM MPOU3BELEHNN MHOXECTB:

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

€ 2.31

SiBnsieTcs nu oTHoweHue R:

R={(1,a), (1,8), (3.d), (5,¢), (5,d),

onpeneneHHoe Ha AeKapTOBOM MPOU3BEAEHUN MHOXECTB

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

€ 2.32

MycTtb oTHOoweHWe R 3apaHo Ha oekapToBOM npousseneHnn MHoXecTB P 1 N, raoe P- MHOXeCTBO BCex NacnopTos
HEeKOTOpOW cTpaHbl, a N ? MHOXECTBO BCEX HOMEPOB 3TWX NACMOPTOB, CNyXalnx AN naeHTngmKaumum.
Asnsetcs nu oTHoweHue R doyHKumnen?

€ 2.33

MycTb MHOXecTBO R 3anaHo Ha nekapToBoM npousseneHmn mHoxecTs K n P: KxP, roe K ? MHOXeCTBO Knto4YeBbIX CNoB
ons novcka B VIHTepHete, a P ? MHoxecTBo Web-cTpaHuu. MNMapa (x,y) npyHaanexut R, ToNbKo ecnu Knio4eBoe CnoBo X
COLEepXMTCS Ha cTpaHuLe y. Sensetca nu R doyHKUmen?

@ 2.34

B BogoéMe oBa neckapsi, 4Ba kapacs 1 ofHa lyka. 3Hasl, 4To Kapach U1 Wyka ? XulHble pbibbl (lyka MOXET CbecTb
Kapacsl), BbiiCHWTb 6UuHapHoe oTHoweHne ?R ? 6biTb CbeAEHHbIM? (T.€. BblTb NULLE) C MOMOLLBI0 MaTPMLbI.

€ 2.35

Lns ykasaHHbIX HUXE OTHOWEHWIA NPMBECTU NPMMEPbl Nap, AN KOTOPbLIX BbINONHATCS OTHOWeEHMS. OTHOWEHNS 3aaaHsbl
Ha MHOXECTBE 3/1IEMEHTOB CTPYKTYPbl THOCE0NOrMYeCKOro oepesa.

Cnepyowme OTHOWEHNS:

R1 ? ?6biTb pooutenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepbto) ?

R4 ? ?6bITb 6paToM unm cecTpoin?

R5 ? ?6b1Tb nanein nnm tetein?

R6 ? ?6bITb OBOOPOAHBIMU CECTPamMmn nan bpaTbsmMu?

@ 2.36

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

R2 ? cnpetb HanpoTuB

CsolicTBa OTHOWEHWIA

@ 2.37

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

€ 2.38

KakoBbl cBOCTBA OTHOWEHWIA, 3aaHHbIX: HA MHOXecTBe ntogeli: R = {(a,b): a xuBeT B ogHOM ropoge ¢ b}?
€ 2.39

KakoBbl CBOCTBA OTHOWEHWIA, 3a4aHHbIX: HA MHOXECTBE NI0AEN:

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

€ 2.40
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KakoBbl CBOWCTBA OTHOWEHWI, 3a4aHHbIX HA MHOXECTBE TOYEK OKPY>XHOCTU, leXalumx Ha ayre 9Toi OKpyXHocTu. R-
6bITb COCEHEN TOUKOM.

& 2.41

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

® 242

B BoooéMe nnagatoT neckapu 1 kapacu. 3Hasl, 4To Kapacu ? XulHbIe Pbibbl, BEISCHUTbL CBONCTBA BMHAPHOIO OTHOWEHMWS
R ? ?6bITb CbeAeHHbIM? (T.€. ObITb NULLENA).

€243

KakoBbl CBOCTBA OTHOWEHWIA, 3aAaHHbIX HA MHOXECTBE LeACTBUTENbHbIX Yicen. R ? 6biTb HATypaibHbIM NOrapudoMom,
1..a=Inb (b>1 n blo).

244

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

€ 2.45

KakoBbl CBOMCTBA OTHOWEHWIA, 3afaHHbIX HA MHOXeCTBe HaTypanbHbix yucen N, ecnu R ? ?6biTb cTporo 6onble?, 1o
ectb R={(a,b): a>b}.

€ 2.46

B BOOpY>XeHHbIX cunax pota COCTOMT M3 TPeX B3BOAOB, a B3BOA N3 TPEX OTAENEHWI, B KaX40M oTaeneHmun no 11 congat
1 KOMaHAUP-CEePXaHT, a B3BOAOM NieiTeHaHT, poToli kanutaH. Onpenenuts CBONCTBa BUHAPHOrO OTHOWeEHUS R ? 6biTb
KOMaHAMPOM pPOThl.

© 247

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypanbHbIX Yucen:

a) R1 ? 6bITb CTPOro MeHblue

6) R2 ? nmeTb 0bwwit gennteno

B) R3 ? 6bITb He MeHblue

€ 2.48

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

€ 2.49

KakoBbl cBOMCTBA OTHOWEHNSA R ? ?6bITb KPaTHLIM?, 334aHHOMO HA MHOXECTBE HaTypanbHbix Yncen N.

€ 2.50

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

Ix. gooH HelimaH (1903-1957) npennoxun 6nok-cxemy 9BM nocnepnoBatensHOro NeicTeumsi, KOTopas COCTOUT U3
MHOXecCTBa ycTpoicTs M:

M:={a, B, C, d, €},

roe a ? ycTponcTBo BBOLA;

b ? apudomeTuyeckoe ycTpoicTBo (NpoLeccop);

C ? yCTPOWCTBO yNpaBneHns;

d ? 3anomuHarowee yCTpPONCTBO;

€ ? yCTpOICTBO BbIBOAA.

PaccMoTpeTb UHGPOPMALIMOHHBIA 06MeH Mex .y YyCTPOMCTBaMM Mi U mj , KOTOPble HAaX0AATCS B OTHOWeHMU R, ecnu 13
yCTPOMCTBA Mi NOCTynaeT MHghopMaums B yCTPONCTBO Mj.

€ 2.51

3agaHa CTpykTypa cnegyouero suaa:

BbinmcaTb napebl, AN KOTOPbLIX BbIMOMHAKTCA OTHOWEHWS:

A) R1 ? 6bITb Aenom

B) R2 ? 6biTb nanen

B) R3 ? 6bITb ABOOPOAHBLIM BpaTOM

€ 252

KakoBbl cBOMCTBA OTHOWEHNS R ? ?6bITb 4ACTHIO LLENOro?, 3aJaHHOO Ha MHOXECTBE 3IEMEHTOB CTPYKTYpbI? 3anatb
JaHHOoe OTHOWeHWe MaTpulen.

3. Teopuna rpacos

€ 3.1

Lns naHHoro rpadha HaprcoBaTb N30OMOPGOHBIV rpady Takum 06pasoM, 4Tobbl pebpa Mexay coboi He nepecekanncs,
gopwucosartb o NONHoro rpada.

€ 3.2

3apatb rpad A, HalTV CTENEHN BEPLINH N CYMMY BCEX CTENEHEIA.

€33

3anaTtb rpad MaTpuLamMm CMEXHOCTU U MHUMAEHTHOCTH, CNINCKOM pebep.

€34

MOXHO N1 HapucoBatb faHHbIe PUrypbl, He OTPbIBAS PYKU 1 HE NPOXOAS MO OAHOW NMHUM OUrypbl ABaX bl

€35
3anatb maTtpumuaMmm CMeXHOCTU N MHUMOEHTHOCTU, a TakXe CMACKOM CJ'IG,EI,WOLLI,I/IVI rpad.
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€ 3.6

[MocTponTb rpadp No MaTpuLe CMEXHOCTU, ECNU 3TOT rpadd ABNSETCs oprpadooMm.
abcdef

a010001

b001100

c000101

doooo1o0

e000001

f010100

@ 3.7

[MocTponTte ans gaHHOro rpadgoa M3oMopdoHbI eMy rpado.

€ 3.8

MycTtb oprpade 3apnaet oTHoweHne R. KakoBbl CBOMCTBA 3TOr0 OTHOWEHNSA?

€ 3.9

Lna paHHoro rpadpa onpenenuTb paccTosiHUE MEXAY BEPWMHAMU, PpaanyChl U LEHTP.

4 3.10

Mo paHHON MaTpuue CMEXHOCTM NOCTPOUTL rpad.

12345

100011

200101

301010

410100

511000

& 3.11

IOns rpados G1, G2, G3 nocTpontb MaTpuiLibl MHLMOEHTHOCTW.

€ 3.12

DOns rpadpos G1, G2, G3 nocTponTb MaTpuiLibl CMEXHOCTMU.

€ 3.13

Onpegnenntb cteneHn BepwuH rpadgos G4, G5, G6.

€ 3.14

IOns rpachos G4, G5, G6 onpefenntb pacCTOSHNA MeXOy BEpLUMHAMM, LLEHTPbI rpadooB 1 UX paguychl.
€ 3.15

Dan rpaco G. Ins ero BepwnH NpUBECTU NPUMEPDI 3ANepoBa LMKna, raMunbTOHOBA LMKNa, MapLpyTa.

© 3.16
lNo ycnosuio 3aaa4m COCTaBUTb [epPeBo 1 ONpeaennTb, BEPLMHbLI KaKMX TUMOB OHO COOEPXMNT.

Ha cknan ABTOCO0OpPOYHOro 3aBosa NOCTYNalT AeTanu CO BCEX MPUNerapLLmx K HEMy 3aBOJ0B. 3aTEM OHU
pacnpegnensitotcs Ha 2 Npov3BoAcTBa: MexaHoobpabaTbiBatoulee 1 mexaHocbopoyHoe. MexaHoobpabaTbiBatolee
MPOV3BOLACTBO OTNPAaBNseT AeTany 4fis fanbHerwen 06paboTki Mo uexam: KapTepos, NepeiHnX oceli, CBopku MOCTOB; a
MexaHocHbopoyHoe ? Mo Lexam: KapLaHHbIX BaNOB, WECTEPEH, apMaTyPHbIM.

2. B kaxnom n3 cnegyowmx npeanoxeHnii uMeeTcs, No KpanHen mepe, oa-
Ha owwnbka, CBA3aHHas C HempaBWNbHbIM yroTpebneHmem s3bika. MNocTapaintech
HalTL Kak MOXHO 60onblue oWwnboK.

1) Yucno 144 okaHuymneaetcs undppon 4.

2) PaBeHcTBO, cofepxatliee Hen3BecTHoe 41cno, o6o3HaveHHoe ByKBoiA,
Ha3blBAETCH ypaBHEHVEM.

3) KopHeM ypaBHeHUSs Ha3biBAETCH YACNO, NPU NOACTaHOBKE KOTOPOro

B ypaBHeHWe Nnony4yaeTcs BepHOE paBeHCTBO.

11) YTBEepxneHune

€CnM X Ny ? YuUCna, TO X+Yy = y+X

HapylaeT NpaBuno ynotTpedbneHns nMeH npeameTos. [NpaBunsHas opMynu-
poBka TakoBa:

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

12) OTpuuaHme oboarayator L.

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

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

PerncrtpaumoHHbin Homep 10290276019
Crpanunua 36 13 42.




Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

1. MiBaH, Tut n doma nofo3peBaroTCs B NOAXOre KoonepaTtusHOM nanaTku.

Ha pnonpoce oHv panu cnegytowme nokasaHms:

WMeaH. Mooxer Twur.

Twut. 9 He nopxwran.

®doma. 4 He nogxwuran.

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

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

Ce OHM nokasanu cnegytoulee:

AHTOH. Bopuc nxer.

Bopuc. Bagum nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

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

3. bpayH, [)xoHc 1 CMUT 06BUHSIIOTCS B MOAAENKE CBEAEHMWI O Moanexallmx
HanoroBoMy 0610XeHu0 goxonax. OHM JaOT oA NPUCSATOW Takue NokKasaHus:
BpayH. I>XoHC BUHOBEH, 8 CMUT HEBUHOBEH.

IxoHc. Ecnu BpayH BUHOBEH, TO BUHOBEH 1 CMUT.

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

a) CoBMeCTUMbI M NOKa3aHUs BCEX TPOUX 3anoA03PEHHbIX?

6) MokasaHusi 0 AHOro N3 OOBMHSIEMbIX ClIeAyOT U3 NoKasaHWil Apyroro;

0 YbUX NOKa3aHWNSX NaeT peyb?

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

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

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

a KTO HeBUHOBEH?

4. MNyTeweCcTBEHHNK HAXOAUTCS B OOHOM M3 ropofoB A nnu B, HO B Kakom
nUMeHHo ? eMy Hen3BecTHO. OH 3anaeT cobecenHVKY OMH BOMPOC, HA KOTOPbIN
MOXET NONMy4YnTb OTBET ?0a? UNu ?HET?, NpuyeM OTBET ero cobecenHnKa MOXeT
ABNATLCS NPaBAOW MW NIOXbIO (HEM NMEHHO, EMY TOXE HEU3BeCTHO). Mpuaymartb
BOMPOC, MO OTBETY HA KOTOPbIA MOXHO 6€30WNB0YHO CyANTb, B KAKOM Fropoae
HaxoAmTCs NyTeweCcTBEHHUK.

LencTBrne HECKONbKMX cnemyowmx 3agad npomcxoant Ha OcTpoBe, Hacenex-
HOM NOAbMMN POBHO ABYX TUMOB: pbiLapsamMu 1 nxeuamu. Poilapu Bcerna rosopst
npasay, nxeubl Bcerga nryt. Kaxabin xutens Octposa ? pbiLapb unmn nxedu,.
Hu oovH XxuTenb He SBNSeTCS pbilapeM 1 IXELOM OOHOBPEMEHHO.

5. [1Boe xutenei octpoBa, A n B, pasrosapmsanu mexay coboii. MNpoxoams-
WWiA MUMO He3HakoMel cripocun y A: ?Bbl ? peiuapb unu nxeu??. ToT oTBETMA, 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 n B ? pbiuapb 1 KTo ? nxeu?

6. B atoii 3apnaye nea nepcoHaxa, A u B. A rosopuT: ?4 nxew u Tol nixew?.
KTo 13 nByx nepcoHaxer A n B ? pbinapb 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 unm ol ? nxew?.

KTo ? pbluapsb, k10 ? nxeuy?

9. B atoii 3apade ? Tpu nepcoHaxa: A, B n C. A n B BbickasbiBatoT cnegy-
owue yreepxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takme A,BunC

9kK3ameH

Bonpochbl k ak3ameny:

1. OnpepeneHue MHoxecTBa. Ob6o3HaYeHe MHoXecTBa.[lpuMepsbl.
2. OnpeneneHve paBeHCTBa MHOXECTB

3. OnpeneneHne ceMencTea MHOXECTB.

4. OnpegnenexHvie NOAMHOXECTBA.

5. OCHOBHbIE CBOWCTBA BKIIIOYEHMS.

6. OnpeneneHne MHOXeCTBa-CTENEHMU.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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7. OnpegpeneHne KOHEYHOro MHOXeCTBa. Ee OTHOWeHWe K ONCKPETHOM MateMaTtuke.

8. OnpeneneHne 0bbeanHeHUs MHOXeCTB. 306paxeHne ¢ noMolLbio auarpamm BeHHa-diinepa. Mpumeps!
9. OnpeneneHve nepeceyeHnst MHOXeCTB. M3obpaxeHune ¢ nomoublo auarpamm BeHHa-Oiinepa. MNMpumepsl
10. OnpeLeneHne pasHOCTV MHOXECTB. V1306paxeHue ¢ noMoLLbto avarpamm BeHHa-Siinepa. Mpumepsbl
11. OcHOBHbIE TOXAECTBA anrebpbl MHOXECTB.

12. OnpeneneHune pa3breHust MHoxecTea. [Mpumepsl

13. OnpeneneHne aKBUBANEHTHOCTN MHOXECTB.

14. OnpeneneHne CHETHONO MHOXECTBA.

15. OTHOWeHMS. Buapl oTHOWEHWA. BuHapHble oTHowWweHMs. Cnocobbl 3aaaHns GUHapHbLIX OTHOLWEHWA. [prmepbl.
16. OnpeneneHne NpsAMoro (0ekapToBa) Npon3BeneHns MHOXeCTB. [Mpumepsi.

17. OnpeLneneHve GBMHAPHOro OTHOWEHNS LeKapTOBa NPON3BELEHMS.

18. OnpepneneHne pechnekCMBHOCTM OTHOWEHNS.

19. OnpeneneHne aHTMPEMNEKCUBHOCTA OTHOLWEHUS.

20. OnpepneneHne CMMMETPUYHOCTU OTHOLWEHUS.

21. OnpepeneHne aCUMMETPUYHOCTM OTHOLIEHNS.

22. OnpepeneHne aHTMCUMMETPUYHOCTM OTHOLWEHNS.

23. OnpepeneHne TPaH3UTUBHOCTM OTHOLIEHNS.

24. OnpepeneHne OTHOWEHWS SKBUBANEHTHOCTN.

25. OnpepeneHne OTHOLWEHNS TONEPaHTHOCTH.

26. OnpepeneHne OTHOLWEHNS HECTPOroro nopsaka.

27. OnpepeneHne OTHOWEHNS CTPOroro nopsaka

28. Onpepnenexve rpada. Pebpo rpagpa. Oyra rpadgoa. Mpumepsi.

29. OnpepeneHne HEOPUEHTUPOBAHHOIO rpada.

30. Onpepenerne oprpadcpa. CmewwaHHbIv rpadp.pumepsl.

31. Bugpl rpadbos. Onpenenexne netnn. Onpenenenne ncesporpada..lpumepsi.

32. Bugbl rpagpos. OnpeneneHne CMEXHbIX BEPWIH. . OnpeaeneHne cMexHbix pebep. MHumaeHTHble pebpo(ayra).
MNpumepbl.

33. Onpegpenenve ctenexun BepwiH rpada. OnpeneneHve nonycteneHn 3axoaa 1 ucxona sepwnHbl oprpadoa. Npumepsl.
34. Ni3onnpoeaHHas BeplwmHa Hrpadha. KoHuesas BepmHa rpada. Mpumepsi.

35. OnpepeneHve nonHoro rpadpa. Mpumepsi.

36. OnpegneneHne gononHeHus rpagoa.. Mpumeps.

37. Onpepenenve noarpada. Mpumepsi.

38. OnpepeneHne aBynonbHOro rpadpa. Mpumepsi.

39. OnpepeneHvne napocoyeTaHns HeOPUEHTUPOBaHHOMO rpadha. Mpumeps.

6.4 MeTtoouyeckue matepuansl, onpepensiowlye npouenypbl oLeHNBaHNA 3HaHUA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLLMX aTanbl hopMUpoBaHUSA KOMMETEeHL NN

B K®Y pelictByeT 6annbHO-pERTUHIOBAs CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
Cemectp 3

TekyLLUA KOHTPONb

TecTupoBaHue |TecTVpOBaHUE NPOXOAUT B MMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONMYecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHWE BbIOENSAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTsa 3ataHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
MPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

—_

20
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 2 20

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

MpeseHTauusi |OB6yvarolwmecs BbINOMHAIOT NPE3eHTaUuo ¢ NPUMEHEeHNEM HeoBX0ONMBbIX
MpOorpaMMHbIX CPEACTB, pelasi B Npe3eHTaumm NocTaBneHHbIe npenoaasarenem 3 10
3apa4n. Oby4aloWniics BbICTYMNaeT C Npe3eHTaumelt Ha 3aHSTUM Unn coaét eé B
3NeKTPOHHOM Buae npenogasatento. OUeHVBalOTCS BNageHne Matepmanom rno
Teme NpeseHTaumnn, NOrmYHoCTb, MHGPOPMATMBHOCTL, CNOCOOLI NPeacTaBNeHNns
MHJPOpMaLIMK, pelleHre NoCTaBNeHHbIX 3a4ay.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOIA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA N PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKkyL i KOHTPONb

TecTupoBaHue [TecTupoBaHWe NPOXOANT B MMCbMEHHON DOPME UMK C UCMNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmincs nonyyaeT onpenenéHHoe Konm4ecTso 1 20
TECTOBbIX 3aaHunii. Ha BbiNONHeHWe BblaenseTcs PUKCMpOoBaHHOE BpeMs B
3aBUCKMOCTY OT KonnyecTBa 3agaHuii. OLeHka BbiCTaBnseTcs B 3aBUCMMOCTM OT
NPOLIEHTa NPaBU/IbHO BbINONHEHHbIX 3a0aHWA.

MpeseHTauus [Obyyarowmecs BbINOMHSAOT NPE3EHTALMIO C MPUMEHEHNEM HEOBXOONMbIX
nporpamMmMHbIX CPeACTB, pelwas B Nnpe3eHTaunn noctasneHHble npenonasarenem 2 20
3apayn. ObyvatoWwmiics BEICTYNaeT C NPe3eHTaLMeN Ha 3aHATMN U CLAET eé B
9NEeKTPOHHOM BuAe npenogasatento. OueHMBaTCA BNageHme Matepmanom no
TEMe npe3eHTaunm, NornMYHOCTb, UHPOPMATMBHOCTb, CNOCODLI NPeaCTaBNEHUS
NHbopMaLumm, pelweHre NocTaBneHHbIX 3a8ay.

KoHTponbHasa |KoHTponbHas paboTta NpPoBOAMUTCS B Yackl ayauTopHoin paboTel. Obyyatowmecs
paboTa nonyyatoT 3aJaHns Ans NPOBEepPKM YCBOEHWS NpoinaeHHoro Matepuana. Pabota 3 10
BbINONHAETCS B NMCbMEHHOM BULe U caaétcst npenoaasatento. OueHuBaoTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOOHOCTW, BNadeHmne
MeTo[aMu, YMeHNs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a0aHUi.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHusl) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NP
aHannase NpobneMHbIX CUTyaunin U PeeHN NPaKTUYECKX 3aaaHniA.

7. MNepeyeHb OCHOBHOW U [ONONHATENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMINHDI
(mooynsi)

7.1 OcHoBHas nuTeparypa:

1. BopoHeHko A.A. [lnckpetHas matemMatuka. 3aaaqm n ynpaxHeHus ¢ peweHnsamMm [SneKTpoHHbIN pecypcl:

yuyebHo-MeToamnyeckoe nocobuve / A.A. BopoHeHko, B.C. depoposa. - Mocksa: H/AL, MH®PA-M, 2014. - 104 c. - (Belcwee
obpaszoBaHue). - ISBN 978-5-16-006601-1. - Pexxum goctyna: http://znanium.com/catalog/product/424101

2. Kynukos B.B. OuckpeTHas Matematnka [OnekTpoHHbIA pecypc] : yuebHoe nocobue / B.B. Kynukos. - Mocksa: PUOP,
2007. - 174 c. - (Bbicluee obpasosaHue). - ISBN 978-5-369-00205-6. - Pexum gocTyna:
http://znanium.com/catalog/product/126799

3. UrowwH B.N. Matematuyeckas noruka [SnekTpoHHbIli pecypc] : yueb. nocobue / B.WU. UrowwH. - Mocksa : IHOPA-M,
2018. - 398 c. + [lon. matepuansl [9neKTPOHHbIA pecypc; Pexum goctyna: http://www.znanium.com]. - (Bbicluee
obpaszosaHue: bakanaspuar). - ISBN 978-5-16-011691-4. - Pexum goctyna: http://znanium.com/catalog/product/987006

4. Anekcees B.B. llekuun no guckpeTHoO Matematuke [OnekTpoHHbIA pecypc] : yueb. nocobue / B.b. Anekcees. -
Mockea : UH®PPA-M, 2018. - 90 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-005559-6. - Pexum
noctyna: http://znanium.com/catalog/product/952158

7.2. [lononHuTtenbHas nuTepartypa:
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1. Mpyukoe A.B. MaTtemaTnyeckas normka n Teopusi anropmTMoB [OneKTpoHHbI pecypc] : y4ebHuk / A.B. Mpyukos, J1.J1.
Bonkoga. - Mockga : KYPC, H/L MH®PA-M, 2018. - 152 c.: - (bakanaspuar). - ISBN 978-5-906818-74-4. - Pexum
noctyna: http://znanium.com/catalog/product/956763

2. VrowwH B.N. CHopHUK 3a8ay No MateMaTtnyYeCcKom Norvke 1 Teopun anropuTMoB [DNeKTPOHHbI pecypc] : y4eb.
nocobue / B.W. UrowwuH. - Mockea: KYPC: UH®PA-M, 2019. - 392 c. - ISBN: 978-5-906818-08-9 .- (bakanaspwar). -
ISBN 978-5-906818-08-9. - Pexxum goctyna: http://znanium.com/catalog/product/986940

3. Mapkos C.M. JNorvka nns 6akanaBpoB [SneKTPOoHHbIN pecypc] : y4uebHoe nocobue / C.M. Mapkos. - Mocksa: ML}
PVOP, HNL NH®PA-M, 2016. - 159 c. - (Bbiclee obpasoBaHue: bakanaspwuar). - ISBN 978-5-369-01507-0. - Pexum
poctyna: http://znanium.com/catalog/product/516091

4. I'psposoii, O.U. Norvka. 3agauu n ynpaxHeHnst [OnekTpoHHbIi pecypc]: y4eb. nocobue ons ctyneHTos By3os / O.U.
"psoosow, H.B. Ctpenkosa. - Mocksa : IOHUTN-OAHA,2017. - 119 c. - ISBN 978-5-238-01794-5. - Pexum goctyna:
http://znanium.com/catalog/product/1028514

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLUMUHBI (MOOYNS)

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

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IUHBI (MOAYNS)
Bug pabot MeTtoaunyeckue pekoMeHaoauuv

nekuunmn B xone nekuun CTyOoeHT O0NKeH BHUMAaTENbHO CnywaTtb N KOHCNEKTUpoBaTb NEKUNOHHbIN
marepuan. Jns noaroToBkKM K 3aHATUSM pekomeHagyeTcs o6pamaTb BHMMaHme Ha I'Ip06ﬂeMHbIe
BOMNPOCHI, 3aTparneaemblie npenonasartenieMm B nekuumn, n rpynnmposatb I/IH(pOpMaLlI/HO BOKPYF HUX.
XenatenbHo BblOensTb B I/ICI'IOJ'Ib3yeMOI7I nntepartype noCTaHOBKK BOMNPOCOB, HA KOTOPbIe
pa3HbIMM aBTOpPaMn MOTYT ObITb [aHbl OTBETHI.

npakTnyeckme | MNpw NpoBefeHUn NPaKTUYECKMX 3aHSTUIA CTYAEHT LOMKEH NPOBECTU NMOUCK MHPOPMaLUK B
3aHsATUA NHTepHeTe No aTol TeMe 1 N3y4nTb MaTepuarl, C Lenbio 3aKpernieHnst 3HaHWii, Nony4YeHHbIX Ha
nekuusix. Takxe npy NpoBeAEHNN NPAKTUHECKUX 3aHATUIA CTYOEHT AONXeH oTpaboTate 3anaHue

C LeNblo 3aKPENNEHNS 3HAHWI, NONYYEHHbBIX HA NEKLNSIX.

camocTosTenbHas | Bo Bpemsa caMoCTOSTENbHbIX 3aHATWIA CnesyeT n3yuyntb PEKOMEHAYEMYIO0 TUTepaTtypy No AaHHOMY

pabota Kypcy. lNpocMoTpeTb TeopeTnyeckme BbiKNaakn pasHbix aBTopoB. XXenaTenbHO OOMNONHATb
KOHCMEKT NEKUMiA Mo pe3ynbtatam naydeHus nutepatypbl. Takxe HEobx0AMMO pewaTb 3aaadn,
KOTOpble NPeacTaBneHbl B pas3Hon nutepartype ANns 3akpenneHns nonyYeHHbIX 3HaHWIA.

TecTMpoBaHue | TecToBble 3aiaHus MO NPeaMETY OXBATbIBAIOT BECh KPYr MHGPOPMALUK, N3YHEHHbIV HA NEKLMSIX 1
0TpaboTaHHbIX HA NMPaKTUYECKMX 3aHATUAX. B TEeCTOBbIX 3aaaHNsAX B KaXJOM BOMpPOCe 13
npencTaBNeHHbIX BapyaHTOB OTBETA NPaBWIIbHbIV TONBKO OAVH. Ecnu Bam kaxetcs, 4To
npaeunnbHbIX OTBETOB Honblue, BoibupariTe TOT, KOTOPbIY, Ha Baw B3rnan, Hanbonee npaBunbHbIA.

KOHTponbHasi | KoHTponbHble paboTbl MO NpeaMeTy OXBaTbIBAKOT BEChb KPYT MHADOPMALMK, N3YHEHHDBIN Ha NeKLmsIX

paboTa 1 oTpaboTaHHbIX Ha NPaKTUYeckmx 3aHsATUsX. KOHTponbHble paboTbl HEOBXOAMMO BbINONHUTL B
MUCbMEHHOM BUAE Ha Kaxaylo 3aaHHylo TeMy B OTLENbHON TeTpaan. [ns peweHus 3agay
HeobxoavMa TeopeTuyeckas u npakTuyeckas noaroToska.

npeseHTauns | MNpeseHTauus Ha 3afaHHy0 TeMy LOSIXHA HarNsAHO OMNMUCHIBATb OCHOBHBIE MONIOXEHNS TeMbl. [1ns
npeseHTaunm HeobXxo4MMOo UCNoNb30BaTb NMPOrPaMMHbIE NMPOLYKTbI, MO3BOMSIOWME NPEACTAaBUTb
nocTaBneHHyto 3anadvy. KonumyecTso cnainfioB 3aBUCUT OT BbIOPaHHOM TEMbI 1 AOMXKHO ObITh He
6onee 20. MNpy geMoHCTpaLMy NPe3eHTaLumn YYUTEIBAETCS TakXe ee 0PopPMIIEHME.

3ayet MoaroToBka Kk 3a4eTy BKOYaeT B cebsl kak MOBTOPEHME paHEe N3yYeHHbIX BONPOCOB Ha bonee
BbICOKOM YPOBHE, TaK 1 yrnybneHue, 3aKpenneHne n caMonpoBepky NprobpeTeHHbIX 1
UMetowWmxcs 3HaHuiA. Mpu NoLroToBKe K 3a4eTy HEOHX0AMMO ONUPATLCS NPEXAE BCEro Ha
NeKuun, a TakXXe Ha UCTOYHMKNM, 1 Ha 3a4auu, KOTopble pa3bupanichb Ha 3aHATUSX B TEHEHWE
cemecTpa. B kaxpom bunete Ha 3a4eT cofepxarcs 2 Bonpoca.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

9K3aMeH MoaroToBeka Kk 9K3aMeHYy BKJ/llo4aeT B cebs kak NOBTOPEHNE paHee N3YyHeHHbIX BOMPOCOB Ha bonee
BbICOKOM YpPOBHE, TaK U yrny6neH|/|e, 3akpenneHne n caMmonpoBepky I'IpI/IO6peTeHHbIX n
MMEIOWNXCS 3HAHWUIA. |_|pl/l noaroToBke K 3Kk3aMeHy Heobx0a1MO onmpartbCs npexne BCcero Ha
nekuumn, a tTakxe Ha MCTOYHUKM 1 3anadun, KOTopble pa36v|pan|/|Cb Ha 3aHATUAX B Te4YeHne
cemMmecTpa. B kaxpaom 6unete Ha ak3ameH cooepxarcs 2 Bonpoca.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHrve gucuunnnHbl "MaTemaTnyeckas norvka" npegnonaraeT UCNonb30BaHKe cneayolero NporpamMmHoOro
obecneyeHns 1 MHPOPMALIMOHHO-CNPABOYHBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmest. I6C "ZNANIUM.COM" coaepXuT npomaseneHns
KPYMHENLWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, Npenogasarenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToM
BCEX M3MeHeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMMeKChbl, MOHOrpadum, asTopeeparhl, Auccepraumm, SHUMKNoNeaun, CRoBapu U CNPaBoYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CrieunanbHble Nepuognyeckme n3gaHns n n3naHus, Bbinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeeparnbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToamyeckas nurepatypa ons LaHHOW OUCLMMANHBI IMEETCS B HANUYMU B 3NEKTPOHHO-OMBNNOTEYHON crncteme
WNapaTenbcTBa "MaHb" , BOCTYN K KOTOPOM NpenocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHoM nutepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MNEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKNM 1 F'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSIM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNIbHBIX HAMPaBNEHUIA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCcyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHre gucumnnuHbl "MatemaTtuyeckas noruka" npegnonaraeT UCNONb30BaHME CNenyLWEro
MaTepuanbHO-TEXHMYECKOro obecneyeHns:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayontopus COCTOUT 13
WHTErpupOBaHHbIX NHXEHEPHbIX CUCTEM C €AUHON CUCTEMON YNpaB/ieHNs, OCHaLWEeHHas COBPEMEHHbBIMY CpeacTBaMu
BOCMPOW3BEAEHNS 1 BU3yanm3aLuum noboi Buaeo u ayano nHpopMaLmm, NonyyeHns U nepenaydmn anekTpoHHbIX
IOKYMeHTOB. Tunoeas koMnnektauns MynbTUMeAMnHOM ayamuTopu COCTOUT N3: MyNIbTUMEOUAHOIO NPOeKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenogasaTensl, BKNOYaoLWen Ta4-CKpMH MOHUTOP C AnaroHanbio He MeHee 22 OoMOB, NepCoHalbHbIA KOMMbIOTEp (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHms 0bopynoBaHNeM, nHTepdoeiicol noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens sSBNSIeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beANHSIOWMNM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHATUS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskim obyyatowmxcs B yaoOHOR 1 [OCTYMHOM
LNt HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00y4eHMs, B TOM Y/AC/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPNOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopms TakXe OCHaLEeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyI0BAHUMEM MMEET COOTBETCTBYIOWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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Mporpamma aucumnnuHbl "MatemaTnyeckas noruka"; 09.03.01 VMiHcpopmaTmka v BbIMMCIMTENBHAS TEXHUKA; CTapLWmil Npenoaasatens, 6/c
Xyasartosa J1.B.

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

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

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 09.03.01

"iHchopmaTka 1 BblUCUTENbHAs TeXHUKA" 1 Npodouo NOAroTOBKM ABTOMATN3MPOBaHHbIE CUCTEMbI 06paboTKu
VHCpopMaLMm 1 yNpaBneHns .
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