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OTneneHne MHPOPMALMOHHBIX TEXHONOTIA U SHEPreTUYECKUX CUCTEM
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Mporpamma ancumnnuubl "MatemaTnyeckas norvka"; 09.03.01 "MHpopmaTrka 1 BblaMCAMTENbHASA TEXHUKA".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

LWndop PaclumndppoBka
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;

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- €CTeCTBEHHOHay4Hble U 0BLWENHXEHEPHbIE HayKn, METObl MaTeMaTUYeCcKoro aHannsa v MoAenMpoBaHns,
TEOPETNYECKOrO 1 9KCMEPUMEHTANTIBHOIO MCCNEN0BAHNS B MPOECCNOHANBHON AEATENBHOCTM

JonxeH ymeTb:

- NIPUMEHATb eCTECTBEHHOHAYYHble 1 0BLWEeNHXEHEepHble 3HaHMS, MeToIbl MaTeMaTn4eckoro aHannsaa u
MOLENNPOBaHUS, TEOPETUYECKOTO N 9KCMEPUMEHTANIbHOrO NCCNen0oBaHUS B MPOGECCUOHANbHON OesTeNbHOCTN
JlonxeH Bnanetb:

- CNOCOBHOCTbIO NPUMEHATb eCTeCTBEeHHOHay4Hble U o6meMerHeprle 3HaHWA, MeToOobl MaTeMaTnyeCckoro aHannaa
1 MOLENVPOBAHUS, TEOPETUYECKOrO N SKCNEPUMEHTANIbHOIO UCCenoBaHNS B NPogpeccrnoHanbHOM 4esATeNbHOCTH

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnmHa (Mogynb) BkatodeHa B pasgen "B1.0.21 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOWA
obpasoBatenbHoii nporpammel 09.03.01 "MHopmaTrKa 1 BeldUCINTENbHAS TEXHUKA (ABTOMATU3UPOBaHHbLIE CUCTEMBI
06paboTkn MHGopMaLUK 1 yNpaBneHns)" 1 0THOCUTCS K 0083aTeNbHbIM ANCLMNANHAM.

OcBavBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMMVHBI COCTaBASIET 5 3a4eTHbIX(ble) eanHuu(bl) Ha 180 yaca(oB).

KoHTakTHasi paboTa - 68 yaca(oB), B TOM 4yucne nekuun - 34 yaca(oB), npakTnyeckme 3aHsTus - 34 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 76 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMANHBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

4. CopepxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumnnnHbl / X TPYyAROEMKOCTb CamocrtositTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. BeeneHve B Matnoruky.
MoHsTMe BbicKkasbiBaHWA. Jlormyeckune
onepaummn Hah BbiICKasblBaHUSMU.
dopmynbl anrebpbl NOrMKW.

1 PaBHocunbHble chopMynbl anrebpbi
‘Inorukn. OCHOBHblE PABHOCKIIBHOCTU.
PaBHocunbHOCTW, Bbipaxarowue
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O[HW NOrMyeckme onepauun Yepes opyrue

CrpaHnua 4 13 36.




Mporpamma ancumnnuubl "MatemaTnyeckas norvka"; 09.03.01 "MHpopmaTrka 1 BblaMCAMTENbHASA TEXHUKA".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

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

Tema 2. PaBHOCUNBHOCTH,
BblpaxaroLne OCHOBHbIE 3aKOHbI
2.lanrebpbl norvkun. Anrebpa bynsi. 3 5 4 0 9
dyHKkumm anredpbl nornkn. 3akoH
[BONCTBEHHOCTU

Tema 3. An3bIOHKTUBHAS
HopManbHas doopmMa 1 CoBepLIEHHas
IN3BIOHKTMBHAS HOopMasbHas doopMma
(OH® n COH®).KoHbloHKTMBHASA
3.|HopmanbHas goopma 1 coBepLieHHas 3 5 5 0 9
KOHBbIOHKTUBHaA HopManbHas coopma
(KH® n CKH®). MNpobnema
paspewnmocTu. MNpunoxeHns
anrebpbl NOMMKN B TEXHUKE.

Tema 4. lNoHATue npeankara.
Jlornyeckme onepaumun Hag
4.[npenvkaramun. KBaHTOpHbIE 3 4 5 0 9
onepaumu. NoHaTne bopmynbl
NOrVKN NpeankaTos.

Tema 5. MHoxecTBa. OCHOBHbIE
TEOPETUKO-MHOXECTBEHHbIE
onepaumnun. N3obpaxeHne MHOXECTB 4 4 4 0 12
‘lc nomoublo onarpamm
BeHHa-Oinepa. OcHOBHble
TOX/AecTBa anrebpbl MHOXECTB.

Tema 6. OTHowWweHns. Buabl

OTHOWEHWA. BUHapHble OTHOWEHUS.

Cnocobbl 3aaaHust GUHaPHbIX

6 OoTHOWeHwui. [NpsiMoe (oekapToBo) 4 6 6 0 12
‘Inpon3seneHne MHOXecTB. BuHapHoe

OTHOWEHWe aekapTosa

nponssenexHus. Ceoncrea

OTHOLIEHWIA.
Tema 7. Teopus rpagoos. OCHOBHbIE

7. NMOHATUSA Teopun rpadoos. 4 6 6 0 16
Ntoro 34 34 0 76

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHue B MaTnoruky. MoHsATHe BbicKa3biBaHUA. Jlormyeckue onepauvun Hag BbiCKa3biBaHUAMMN.
d)opmynbl aﬂl’erbI nornku. PaBHocunbHble coopmynbl anreﬁpbl nornku. OCHOBHble PaBHOCUNTIbHOCTWU.
PaBHOCUNbHOCTH, Bblpaxawuwime ogHn norndyeckme onepauum 4yepes gpyrume
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BoaHukHoBeHue noruku. Mpenmet norvku. OnpeneneHne oopM MblWNeHNs (MOHSATUS, BbICKa3blBaHWs, yMO3aK/IO4YEHUS).
PasBunTune norvkn kak Hayku. Anrebpa BbickasbiBaHuit. Jlormdeckune onepaumm Hag BoickasbliBaHsiMU. OCHOBHbIE CXEMb
NIOrMYECKM MPaBUNbHBIX PACCYXAEHWA. YTBEpXAalowWwmin Moayc, oTpuLaTenbHbIi MOAYyC, NPaBUIIO YyTBEPX AEHUS
0TpYLaHNS, NPaBUIo OTPULIAHNS YTBEPXAEHWS. Jlornyeckne onepauuy Hag BbiCKasbiBAHUSMU. [TOHSTAE CNOXHbIX
NIOrMYECcKMX BbickaablBaHuii. [MoHaTne oopmynbl anrebpbl noruku. Tabnuua NCTUHHOCTU 4N NOFMYECKMX OnepaLiuii.
OnpeneneHre paBHOCUNbHBIX GoopMyn anrebpbl Norukn. MoHATME TOXAECTBEHHO UCTUHHOM 1 TOXAECTBEHHO NOXHOW
popMysbl. OCHOBHbIE PaBHOCWIBHOCTY anrebpbl NOrvku. 3aKoHbl MAEMINOTEHTHOCTY anrebpbl NOrnKM, 3aKoH
npoTuBopeyns anredpbl NOr1kmM, 3aKOH UCKIOYEHHOrO TPETbEro anrebpbl NOrKU, 3aKOH CHATUS ABOAHOIO OTPULAHNS
anrebpbl NOrUKKM, 3aKOHbI MornoweHns anredbpbl noruku. 3akoH ae Moprana.

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

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

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

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

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

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

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

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

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

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

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

Tema 7. Teopus rpacpoB. OCHOBHbIE NOHATUS Teopum rpacpos.

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

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

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

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

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

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

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

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

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

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

dopma KoHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (paspenbl) AUCLUUNNUHBI

CemecTp 3
TeKyLL U KOHTPO/Ib

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

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

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

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

1 [TectmposaHue OrnkK-1

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

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

2 |YcTHbIV onpoc
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Otan

bopma KoHTponss |OueHMBaeMble
KOMMNeTeHLUn

Tembl (pa3nenbl) AUCLUMUHDI

Mposepka
3 [npakTnyeckux OrK-1
HaBblKOB

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

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

3. [In3bloHKTMBHAs HopManbHas hopMa 1 CoBepLIeHHas

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

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

3auer OrK-1

CemecTp 4

TeKyLLMI KOHTPO/Ib

1 |TectupoBaHue OrK-1

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

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

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rpadoos.

2 |YcTHbIV onpoc Or1K-1

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

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

7. Teopus rpagoB. OCHOBHbIE NOHATUS TEOPUKN FPadooB.

Mposepka
3 [npakTnyeckux OrK-1
HaBblKOB

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

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

7. Teopus rpacpos. OCHOBHbIE NOHATUS TEOPUK rpagoos.

Sk3aMeH OrlK-1

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

onucaHue wkKan oueHnsaHus

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

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.

MNpoBepka MpogemoHcTpuposaH |[pooemoHcTpuposaH  |[pogemMoHcTpuposaH  |[poaeMoHCTpupoBaH

NPakTNYeCKMX [BbICOKMI YPOBEHb XOpPOLLWI YPOBEHb yLOBNETBOPUTENbHLIA  [HEYLOBNETBOPUTENbHBIN| 3

HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HABbIKOB, YpOBEHb OCBOEHMS YPOBEHb OCBOEHMS
[OCTaTO4HbI ANs [OCTaTo4HbIV ANng HaBbIKOB, OCTATOYHbIA |HABBIKOB,
YCMEeWHOro pelweHns peweHus 6onbluei IONS peleHns HeLOoCTaTO4HbIN ANng
3agad yacTv 3agad oTOenbHbIX 3agad pelweHns 3anay
npodpeccuoHanbHom npogoeccnoHasnbHom npodeccuoHanbHom npogoeccroHanbHom
[esTeNnbHOCTL. [eaTenbHOCTN. LessTeNbHOCTY. [esTenbHOCTH.
3auteHo He 3auteHo

3auer Ob6yuatowwmitica obHapyXmn 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HaYUTeNbHbIE
y4ebHO-nporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHWN
Ccnpasunscs C BbINOMIHEHWEM 3a0aHNIA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He

NpPenyCMOTPEHHbIX MPOrpaMMoi JUCLMMMHBL.  |cNocobeH NPOaOMXUTE 0ByYeHne nnu
MPUCTYNUTb MO OKOHYaHUW yHUBEPCUTETA K
NpogoeccroHanbHom oesiTenbHocTy 6e3
LOMOJHUTENbHbIX 3aHSATWI MO COOTBETCTBYHOWEN

AVCUMnInHe.
CemecTp 4
TekyLLUA KOHTPONb
TecTuposaHue |86% npaBuibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasusibHbIX
oTBeToB 1 Honee. npaBunbHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |OTBETOB U MEHEE. 1
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[loHATUHbLIA annapaT  |Hey4oBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. [MoHumaHue maTtepmana
NOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTprpoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWIA YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENBLHOE  [MbICK, 06CyXaaTh
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
goopMynupoBaTb CBOM |popMynMpoBaTth CBOM  [DOPMynMpPOBaTb CBOU  [MONOXEHUS.
Mbicnu, obcyxnatb Mbicnu, obcyxaaTb Mbicnu, obcyxnatb
INCKYCCUOHHbIE IMCKYCCUOHHbIE INCKYCCUOHHbIE
NONoOXeHMs. MONOXEHUSI. NONoXeHMs.
Mposepka MpooemoHcTpuposaH  |MpooemoHcTpuposaH  |[pogeMoHcTppoBaH  ([1poaeMoHCTprpOBaH
NPakTUYECKNX |BbICOKWI YPOBEHDb XOPOLNIA YpOBEHb yOOBNETBOPUTENbHbIA  |HEyNOBNETBOPUTENbHbIA| 3
HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HaBbIKOB, YypOBEHb OCBOEHMS YPOBEHb OCBOEHMS
[OCTaTO4HbIV 4Ns JOCTaTO4HbIV ANng HaBbIKOB, OCTATOYHbIA |HABbIKOB,
YCMEeWHOoro peleHns pelweHns Bonblei ANS peleHns HeLOoCTaTo4HbIA ANs
3anjay yacTtu 3apad oTHeNbHbIX 3aaad pelweHns 3anay
NPogPecCcUoHanbHOM npodpeccrnoHanbHom npogeccuoHanbHom npodpeccrnoHanbHom
0esTeNnbHOCTU. 0eaTenbHOCTH. LesTEeNbHOCTH. 0eaTenbHOCTW.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 3

TeKkyLuin KOHTPOIb

1. TecTupoBaHue

Tembl 1,2, 3, 4

1.MycTOE MHOXECTBO: &) COCTaBMEHO M3 Nap YMCEN, PaBHbLIX MO MOLYIIO, HO MPOTMBOMONOXHbIX
Mo 3HaKy, B UTOre CyMMa BCEX 9NIEMEHTOB AAET HOMb

b) He cnocobHo 3anaTbh B3aUMOCBSI3N MeXAy 3fieMeHTaMu;

C) COCTaBNEHO N3 HyNewn;

L) HEe COOEPXNT 3NIEMEHTOB;

2.MpeobpasoBaHune MHOXeCTBA: a) [oDaBNEeHNE KO MHOXECTBY UK BblYMTAHME U3 HEFO
3/1EMEHTOB;

6) oTobpaxeHne Tuna B—A;

c) otobpaxeHue Tuna A—A;

d) 3aMeHa MHOXeCTBa ero A0NoNHEHNEM;

5.06beMHEHMNE: @) BNEMEHTbI NPMHAANeXaTt XoTs 6bl 0AHOMY U3 OBYX MHOXECTB;

b) anemeHTbl NpuHagnexar u A, n B;

C) BCE 3NEMEHTbI YHUBEPCYMA KPOME SNIEMEHTOB U3 A;

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

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

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

c) AllA=A, AllA=A;

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

7.VIHBONIOTMBHOCTB: @) =A;

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

c) Alu=U, AllU=A;

d) AlA=A, AllA=A;

8.3akoHbl ie Moprawa: a) All =U, All =[;
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6)=0,=0;

c) AB=Al ;

d) AllA=A, AlA=A;

9.0THOWeHKE: a) cynepno3numns oyHKLUMOHaNbHbIX COOTBETCTBUIA;

6) pa3bmBaeT MHOXECTBO Ha Henepecekatowwmnecs NoAMHOXECTBA;

C) 3a0aéT B3aMMOCBA3N MEXAy dNeMeHTamu;

d) 3apaét Tmn anrebpsbl;
0.MHoxecTBO: a) nobasi COBOKYNMHOCTb 0O EKTOB;

b) 3a0aét B3aMMOCBA3M MEX Y 3EMEHTaMN;
)
)
]
)
)

—_

C) ynopsioo4eHHblin Habop anemMeHToB, rae al, a2, ak — KOMMNOHEHTHI;

d) pesynbTart NnpousseneHns 4ByX COOTBETCTBUN;

11.YHapHOe OTHOWeHMe: a) onpenenset B3anMOCBA3M MeXAy napamu 31EMEHTOB;
6) 3a1aéT Ha MHOXECTBE MONHbI/ NOPSALOK;

C) pe3ynbTat NPOV3BEeAEHNS OBYX COOTBETCTBUIA;

[) oTpaxaert onpenenéHHblin NPU3HaKk y aNeMEHTOB;

12.BuHapHoe oTHOWeEHME: a) onpeaensieT B3aMMOCBA3U MeXdy napamm 3f1eMEeHTOB;
b) oTpaxaeT onpenenéHHbIn NPU3HaK Yy 3N1EMEHTOB;

C) COCTOMT U3 nap 06 bEKTOB MHOXECTBA, CBA3aHHbIX cOoTBETCTBUEM G;
d) pesynbTar kBagpara yHapHOro OTHOWEHUS;

13.06pa3 MHoxecTBa: a) oTobpaxeHue tuna bllA;

b) anemeHTbI blB, COOTBETCTBYOWME allA:

c) 06beanHeHe 06pa3oB BCEX SNEMEHTOB;

d) 06beamHeHVe 06pa3oB BCEX 3/IEMEHTOB;

14.OTHOWEHME 3KBUBANEHTHOCTN: (9KBUBANEHTHOCTb)

a) pedbnekCnBHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE

6VHapHOe OTHOLWEHNE;

6) pedhnekcrMBHOE, CUMMETPUYHOE, TPAH3UTUBHOE

6uHapHoOEe OTHOLWEHME;

C) aHTMpPedNeKCNBHOE, AaHTUCUMMETPUYHOE, HE TPAH3UTUBHOE
6HapHOe OTHOLEHNE;

d) He 3a0aéT Ha MHOXECTBE NOSHbIV NOPSAA0K;

15.9nemMeHT MHOXeCTBa: a) ntoboe BelweCcTBEeHHOe YNCNO;

6)06beKTbl, COCTaBNSAIOWMNE MHOXECTBO;

C) Nnapa o6 bEKTOB MHOXECTBA, CBSI3aHHbIX COOTBETCTBUEM G;

d) NOAMHOXECTBO, NpuHaanexallee MHOXECTBY;

16.KoMMyTaTMBHOCTD: a) AllA=A, AllA=A;

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

c) AlB=BlA, AllB=BlA;

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

17.HecTporuin nopsook:

a) BblpaxaeT TPaH3UTUBHOCTb;

6) pedhnekcrBHOE, CUMMETPUYHOE, TPAH3UTMBHOE BUHAPHOE OTHOLEHNE;
C) pedoneKCMBHOE, aHTUCUMMETPUYHOE, TPaH3NTUBHOE

6rHapHOe OTHOLEHNE;

d) oTHOLWEHME, KOTOPOE ABNSETCSA (PYHKLIMOHANBbHLIM COOTBETCTBUEM;
18.CTporuii nopanok: a) oTpaxaeT onpenenéHHbli NPU3Hak y 9NeMEHTOB
b) pecbnekcmBHOE, CUMMETPUYHOE, TPAH3UTUBHOE BMHAPHOE OTHOLWEHNE;
C) He BblpaxaeT TPaH3UTUBHOCTb;

[) aHTUpedPNeKCUBHOE, aHTUCMMMETPUYHOE, TPAH3UTUBHOE

6vHapHoe OTHOLEHNE;

19.PedhnekcuBHOCTL — 3T0: @) ecnu K1 anst kakoro allM He BeinonHsieTcs aRa;
6) ecnn umeet MecTo aRa ans noboro a N3 MHOXecTBa

c)ecnu BoinonHeHne aRb 1 bRa Bneyér a=b;

n) AlA=A, AlA=A;

20.06pa3 a B B npw cooteTcTBMM G: @) oTo6paxeHue Tvna allB;

6) anemMeHTbI bDB, COOTBETCTBYOWME aDA;

C) 9NeMeHTbI a[|A, KOTOpbIM COOTBETCTBYET bDB;

d) napa anemeHTOB (a,b), roe a cootseTcTByeET b;
21.AHTUCMMMETPUYHOCTb — 3TO: &) €CNU BbINOHAOTCSH COOTHOWEHNS:

=0,=0;
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b) ecnn aRb BneuyéT bRa;

¢) ecnu BbinonHeHne aRb n bRa BnedyéT a=b;

d)ecnun aRb 1 bRc BnekyT aRc;

22.TpaH3unTtneHOCTbL — 3T0: a) ecnu aRb Bneyét bRa;

b) ecnu BoinonHeHne aRb n bRa BneyéTt a=b;

C) eCnu HK1 s Kakoro allM He Bbinonnsietcs aRa;

d) ecnu aRb n bRc BnekyT aRc;

23.CooTBeTCcTBME: @) 3a0aET B3aUMOCBA3N MEXAY 3NeMeHTaMmu;

b) oTobpaxeHne :AlB, ecnu BhinonHsieTcs ycnosue: F(a[| b)=I"(a) I (b);

C) FOMOMOPMIN3M, ABASIOWMIACA B3aMMHO OLHO3HAYHbIM COOTBETCTBMEM;

d) 06benmHeHre 06pa3oB BCEX 3/IEMEHTOB;

24.Mpoobpas b B A npu G: a) HIB*A, ecnu nssectro GIA*B, npuiém (b,a)llH, nmwb korpa
(a,b)lG;

6) anemMeHTbI blB, COOTBETCTBYOWME allA;

c) anemenTbl allA, kotopbiM cooTeetcTByeT bIIB;

d) oto6paxenue Tvna blA;

25.dyHkUmoHansbHoe : a) obpasom noboro a@np G sBnseTcs oanH anemeHT b@np G;
cooTBeTcTBME b) Npoobpasom nioboro anementa bllnp2G siensieTcs onuH anemeHt
allnp1G;

C) BClogy OnpeneneHo;

d) CIOpBEKTUBHO;

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

6) PaBHOMOLLHO MHOXECTBY HaTypanbHbIX YUCETT;

C) BClogy onpeneneHHoe MHOXECTBO;

d) 06benmHeHe 06pa3oB BCEX 3/IEMEHTOB;

27.JononHeHune: a) anemeHTbl, NpnHagnexawmve B, Ho He npyuHaanexauwme A;
6) BCe 9NEMEHTbI YHNBEPCYMA KPOME 3NEMEHTOB 13 A;

C) aneMeHTbl MpuHagnexar xoTs 6bl 0LHOMY U3 [BYX MHOXECTB;

d) anemeHTbl NpuHaanexart n A, n B;

28.KoHTMHyanbHOEe MHOXECTBO: @) MHOXECTBO, 3NIEMEHTbI KOTOPOro — MHOXECTBa;
6) PaBHOMOLYHO MHOXECTBY HaTypasnbHbIX YUCEN;

C) PaBHOMOLLHO MHOXECTBY BELLECTBEHHbIX YNCEN;

d) 06benmHeHVe Npoobpa3oB BCEX 3/IEMEHTOB;

29.dyHkupma: a) oTobpaxeHue Tuna A—A;

6) cynepno3anums oTobpaxeHuii;

C) oTpaxaert onpefenéHHbI NPU3HaK y 3N1EMEHTOB;

1) PyHKLUMOHaNbHOE COOTBETCTBME;

30.0106paxeHune A B B: a) Bciony onpenenéHHas coyHkums f: A—B;

b) otobpaxeHue Tnna A—B;

C) BCloOy onpenenéHHas 1 npu 3ToM CIOpbekTuBHas qoyHkums f: A—B;

d) obpasom noboro a@np G sensieTcs oauH anemMeHT b@np G;
31.0106paxeHne A Ha B: a) Bciofly onpenenéHHas coyHkums f: A—B;
6)Bctony onpenenéHHas v npu 3ToM CIOPbEKTUBHAS OYHKLNS

f: A—B;

C) HE CIOPBEKTMBHOE 1 He BCO4y onpenenéHHoe COOTBETCTBUE;

d) oTobpaxeHue Tuna B—A;

32.MNepecTaHoBka Ha A:a) ABOWHOE LOMOMHEHME, BO3BpaLlaloWee NpexHee MHOXECTBO;
6) ecnu cooTeeTCTBUE, 06paTHoe K f: AlB, siBnsieTcsl dyHKUMOHANBHBIM;

c) Bctoay onpenenéHHas dyHkums f: A—B;

) ecnun doyHkumst Tuna A—A siBnsietcst otobpaxeHuem A Ha A;

33.06partHoe cootsetcTaue: a) HIB*A, ecnun nssectHo GIA*B, npuuém (b,a)lH, nuwb
korna (a,b)lG;

b) ecnu cooTeeTcTBME, 0BpaTHOE K f: AllB, sBnsietcs

PYHKLMOHANbHbBIM;

c) 06bearHeHe Npoobpa3oB BCEX 3/1EMEHTOB;

d) ecnum OHO YHKLMOHANBbHO M B3aMIMHO O4HO3HAYHO;

34.06paTtHas doyHKLMS: @) OYHKLUS, BO3BEAEHHASA B CTENEHb -1;

6) ecnn cooTBeTCcTBME, 0BpATHOE K f: AllB, siBnsietcs

PYHKLUMOHANbHbIM;

c) HIB*A, ecnv ussectro GUA*B, npuyém (b,a)llH, nnwb korma

(a,b)lG;
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d) ecnu oHa He B3aMMHO OHO3HAYHO;

35.Cynepno3vumsi: a) 06 beANHEHNE HECKOMBbKNX COOTBETCTBUIA;

6) oTHOLEHMe, NoNy4YeHHOe TPAaH3UTUBHBLIM 3aMblKaHMEM UCXOOHOMO
OTHOWEHUS;

C) nony4eHa u3 PyHKUMA NOACTAaHOBKON NX APYr B Apyra u
neperMeHOBaHNEM apryMeHTOB;

d) oTHOLWEHME, NONYYEHHOE PERNIEKCUBHBIM 3aMblKaHWEM UCXOLHOMO
OTHOWEHUS;

36.dopmyna: a) yHKUMOHANbHOE COOTBETCTBUE;

6) MHOXECTBO C 3aAaHHbIMW Ha HEM onepaummm{ﬂt O2, Dn};

c) otobpaxenue ": AllB, ecnu oinonwsietcs yenosue: M(allb)=r(a) 0 M(b);

[) onucbiBaeT CynepnosnLmio, COAePXnT PYHKLNOHANbHBIE 3HAKN 1
CUMBO/bl aPrYMEHTOB;

37.0nepaums: a) oyHKUMS, BCE apryMeHTbl 1 3HAYEHUS KOTOPOW NpuHaanexar
OOHOMY MHOXECTBY;

b) onuckiBaeT oTHOWEHNE;

C) MHOXECTBO C 3aJaHHbIMK Ha HEM oTHoweHuaMu{R1, R2, Rn};

d) cBa3biBaeT 2 0TO6paKeHUS;

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

6) MHOXECTBO C 3a4aHHbIMW Ha HEM onepaummm{ﬂ1, (2,2 l]n};

C) MHOXECTBO C 3aAaHHbIMM Ha HEM oTHoweHuamMn{R1, R2,? Rn};

d) otobpaxenue I": AllB, ecnu BeinonHsietcst yenoswe: M(allb)=r(a) [ r(b);
39.CurHatypa anrebpsbl: a) BEKTOP, COCTABMEHHbIA N3 apHOCTEl onepauuii anrebpb;
6) MHOXeCTBO, BXoasiliee B anrebpy;

C) MHOXECTBO Onepaumii, BXoAswWwmx B anrebpy;

d) nobaBneHue K Heli HOBbIX orepauunii;

40.Tun anrebpbl: a) KONMYECTBO onepaunii anrebpbi;

6) MHOXXECTBO onepauuii, Bxoasiumx B anrebpy;

c) anreBpaunyeckoe otobpaxetue I AllB, ecnn BbinonHsietcs ycnosue:

M (allb)=r(a)lr(b);

Il) BEKTOP, COCTaBNEHHbI U3 apHOCTel onepaunii anrebpbl;

41.Mogaenb: a) MHOXECTBO C 3afaHHbIMK Ha HEM oTHoweHnaMn{R1, R2,? Rn};
b) 3apaét B3aMMOCBA3M MEX Y SNEMEHTaMu;

C) (OyHKUMOHaNbHOE 1 B3aMMHO OLHO3HA4YHOE COOTBETCTBUE;

d) MHOXECTBO C 3aaHHbIMK Ha HEM onepauMﬂMm{D1, [|2, Dn};
42.1130Mopcouam anrebpbi: a) cyneprioauums anrebpsi (A, ) 8 anre6py (B,0);
6) roMoMOpOU3M, SBNSIOWMACS B3ANMHO OOHO3HAYHbIM

COOTBETCTBUEM;

c) cynepnoauuus anre6pel (B,) B anre 6py (A, [);

d) 3ameHa MHoXecTBa anrebpbl NPY UCXOAHBIX ONEPALIUSX;

2. YcTHbIN onpoc

Tembl 1,2, 3, 4

. PacckaxunTte 0 BO3HUKHOBEHUN NOMMKMN.

. B 4yeM 3akniovaeTcs npeoMeT noruku

. OnpegeneHne hopM MbIWAEHNS - MOHATUS

. OnpegeneHne HopM MbIWAEHNS - BbICKa3blBaHNE

. OnpeneneHne OoOpM MbILWNEHNS - YMO3aKIOUYEHNS

. Pacckaxwute o passutum norvkmn Kak Haykwu.

. Anrebpa BbickasbiBaHui. Jlormieckue onepaummn Haf BbiCKa3blBaHNSIMU.
. OCHOBHbIE CXEMbI NOrMYECKU NPaBUIbHBIX PACCYXAEHUIA.

. YTBepxgawwmin Mogyc, oTpuuaTenbHbld MO4YC, MPaBuio YTBEPXAEHUS OTPULAHNUS, NPaBUIO OTPU-LaHns
YyTBEPXAEHUS.

10. MNoHATME CROXHbIX NTOTMYECKNX BbICKa3bIBAHUIA.

11. MNoHsATMe dhopMynbl anrebpbl NOTUKN.

12. Tabnnua NCTUHHOCTW AN NOTMYECKMX OrnepaLimii.

13. OnpeLeneHne paBHOCUNbHBLIX GOPMyn anrebpbl NOrMKK.

14. MNoHATMEe TOXOECTBEHHO UCTUHHON N TOXOECTBEHHO NOXHON POpPMYyibl.
15. OCHOBHbIE PABHOCUNBHOCTU anrebpbl NOTUKN.
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16. 3aKOHbI UAEMMOTEHTHOCTY anrebpbl NOrKU, 3aKOH NPOTUBOPEYNS anrebpbl MoK, 3aKOH UCKITIO-YEHHOMO TPETLENO
anrebpbl NOrMKKM, 3aKOH CHATUS ABOMHOrO OTpULLIAHUS anreBpbl NOrvKM, 3aKOHbI NO-FNoWeHNs anredpbl Norvky. 3akoH Ae
MopraHa.

17. PaBHOCWUNBHOCTW, BbipaXatolyme OCHOBHbIE 3aKOHbI anrebpbl normkn. KoMMyTaTmBHbIA 3aKOH. ACCOLIMATUBHbIA 3aKOH.
LOuncTprbyTUBHBIA 3aKOH 1 apyrue.

18. PaBHOCW/bHBIE NpeobpasoBaHmnst hopMys.

19. Anrebpa byns. OnpeneneHve yHKUMM anrebpbl 1Ornku.

20. Tabnuubl MICTUHHOCTM COYHKLMKM anrebpbl noruku. CBONCTBa coBeplueHCcTBa. PopMynbl anrebpbl NO-TMKN.

21. 3akoH ABOWCTBEHHOCTW anrebpbl NOrmnku.

22. [In3bloHKTMBHAaA HopManbHas oopma u COBEPLIEHHAS AM3BIOHKTUBHASA HopManbHas dpopma (AHD n COAH®).
OnpegneneHune ON3bIOHKTUBHON HOpManbHoOW hopMbl. MNMpreeneHne opmynbl K COBEPWEHHON N3 BIOHKTUBHOWM
HopManbHOM doopMe.

23. KOHBbIOHKTVBHAS HOpManbHas hopma 1 CoBeplieHHas KOHbIOHKTUBHAA HopManbHas doopma (OH® n COH®D)
.OnpegneneHne CoOBEPLEHHOM KOHBIOHKTMBHOW HOpManbHOM popmbl. [MpreeaeHne oopMynbl K COBEPLLEHHON
KOHBIOHKTUBHOW HOpMasibHOW cpopme.

24.ToHATME BLINONHUMOM chopMynbl. 3atada Npodbnembl paspelmMocTy anrebpbl Nornku.

25. KpuTepun ToXOeCTBEHHOW UCTUHHOCTM MPOU3BOSIbHOM goopMybl anrebpbl norvku. Kputepum ToxX-aecTBeHHON
NIOXHOCTV MPOW3BONbHON POPMYNbI anredpbl NOrUKK.

26. MpunoxeHns anrebpbl NOrVKN B TEXHUKE - PENEHO-KOHTAKTHbIE CXEMbI.
27. PeweHue nornyecknx 3agad Mmetogamu anrebpbl NOrmku.

28. [NoHsTHe Nnormkn npennkartos. Orlpe,ueneHme OOHOMECTHOro npenukarta. O6bnacTb onpeneneHna npeankara.
MHOX€eCTBO MCTUHHOCTN npegukara. Onpe,ueneHme TOXOEeCTBEHHO NCTUHHOIO (TO)K,D,eCTBeHHO J'IO)KHOFO) npegukara.

29. Ilornyeckune onepaunn Han npenunkartamn. Onpe,ueneHl/le KOHBIOHKUMKN OBYX NPeankKaToB. Onpe,ueneHme
AON3BIOHKUWW OBYX NpeannkaTtoBs. Onpep,eneHVle oTpuuaHuna npegukara. Onpe,ueneHl/le MM-NnnkKauum npenukaTtos.

30. KBaHTOpHbIE OMepaLmy norvku npenmkatos. KBaHTop BCEOBWHOCTU NOrnkn Npeankatos. KBaHTOP CylLeCTBOBaHNS
norvkun npeankatos. MNoHsTME chopMyNbl NOrMKK NpenmkaTos. OnpeneneHye OpPMybl NOMMKN NPeankaTos

3. MpoBepka NpakTM4ECKUX HaBbIKOB

Tembl 1,2, 3, 4

Tema 1. BeepneHue B maTtnoruky. lNoHaTne BbickasbiBaHW4. Jlornyeckre onepauumn Hag BbickasblBaHUaMNU. DopmMynbl
anrebpbl normkun. PaBHocunbHble chopMybl anrebpbl noruku. OCHOBHbIE PABHOCUNIBHOCTW. PaBHOCUNIbHOCTY,
Bblpaxatouime ofiH1 Norn4yeckmne onepaLumm Yyepes apyrme

Tema 2. PaBHOCWIBHOCTU, Bblpaxatolwme OCHOBHble 3aKoHbI anrebpbl noruku. Anrebpa bynsi. ®yHkumm anrebpbl NOFUKN.
3akoH OBOCTBEHHOCTU

Tema 3. [In3blOHKTMBHAS HOpManbHas oopMa 1 COBEPLLEHHas AN3bIOHKTMBHASA HopManbHasa cdoopma (OH® n COAHD).
KoHbloHKTMBHAS HOpManbHas opMa 1 COBEPLIEHHAS KOHBbIOHKTUBHAS HopManbHas dopma (KH® u CKH®). Mpobnema
paspewwnmocTu. MpunoxeHus anrebpbl NOFMKN B TEXHUKE.

Tema 4. MNoHatue npegrkaTta. Jlornyeckme onepauny Hag npegvkatamn. KsaHTopHble onepaumm. MNoHaTre popmynbl
NOrvKM NpeaunKaTos.

3aver

Bonpochl k 3a4eTy:

. OnpegeneHne hopM MbIWAEHNS - MOHATUE, BbICKa3blBaHNE, YMO3aK/IlO4EHNE.

. [oHATMe BbiCKa3blBaHUS.

. JTornyeckne onepaumun Hag sbickasbiBaHnamu. OTpuuanme. KoHbioHKUMS. JN3bIoHKUNS.

. JTornyeckne onepaumu Hag BbickasbiBaHNaMU. iManvkauuns. SkemeaneHums.

. ®opmynbl anrebpbl NOrUkK.

. Tabnnua NCTUHHOCTW NS NOTMYECKMX onepaLnii.

. PaBHocunbHble dpopmynbl anrebpbl norvkn. OCHOBHblE PABHOCUIBHOCTH.

. PaBHOCKnbHOCTH, Bbipaxarowme ogHW Norm4eckne onepaumm Yyepes gpyrve.

. PaBHOCMNBHOCTH, Bbipaxatolme OCHOBHbIE 3aKOHbI anrebpbl normkn. KoMMyTaTmeHbIl 3aKOH. ACCOLIMATUBHDIA 3aKOH.
LOuncTprbyTUBHBIA 3aKOH 1 Apyrue.

10. MNoHATMEe TOXAECTBEHHO UCTUHHOM 1 TOXOECTBEHHO NIOXHON POpPMYy b,

11. Anrebpa byns.

12. ®yHKUMK anrebpbl NOTUKK.

13. MNpeacTaBnexHne NPon3BObLHOM GoyHKLMM anrebpbl Norvky B Buae doopMybl anrebpbl Normkiu

14. Tabnuubl NCTUHHOCTU OYHKLMK anrebpbl noruku. CeoicTBa coBeplieHcTBa. DopMy bl anrebpbl NOrvku.

15. 3aKOH OBONCTBEHHOCTMW.

16. dn3bioHKTUBHAS HopManbHas coopma (OHP). NpuseneHne doopmynbl K AN3BIOHKTUBHOM HOP-ManbHOM hopMe.
17. CoBeplueHHas On3bIOHKTUMBHAA HopManbHas goopma (COH®D). MNpueeneHne oopMysbl K COBEP-LIEHHOIA
ON3BIOHKTMBHOM HOpMasbHOW dhopme.

18. KoHbloHKTMBHAas HopmanbHas goopma (KH®P). MNpreeneHvne popmyibl K KOHBIOHKTUBHOW HOP-ManbHOW ChopMe.
19. CoBeplueHHas KOHbIOHKTMBHAs HopManbHasa doopma (CKH®). MpueeneHne goopmMynbl K COBEP-LLEHHOM
KOHBbIOHKTUBHOW HOpMasibHOM chopme.
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20. 3apgaya npobnembl paspewmnMocTi anrebpbl NOrku.

21. Kputepun ToXLeCTBEHHOW UCTUHHOCTM MPOU3BONbHOM GoopMysibl anrebpbl norvku. Kputepum ToXaeCTBEHHOM
NIOXHOCTV NMPOV3BONBHON POPMYNbI anredpbl MOrUKK.

22. MpunoxeHus anredpbl NOrMKN B TEXHUKE.

23. MNoHsATUe hopMynbl UCYNCIEHNS BbICKA3bIBAHWIA.

24. OnpepeneHvne nokasyemon oopmynbi.

25. lNoHsaTHe npepukara.

26. OnpenenexHve ogHOMeCTHoro npeavkarta. Obnactb onpeneneHns npegukara. MHOXeCTBO NC-TUHHOCTW Npeaukara.
OnpegneneHune ToXAeCTBEHHO UCTUHHOMO (TOXAECTBEHHO IOXHOr0) Npe-gukara.
27. INornyeckne onepauun Hag npegukatamu.

28. KBaHTOpHbIE onepauuu.

29. ToHATUE dopMynbl NOrMKK NPeanMKaToB. PaBHocunbHble GOOpMysbl TIOTUKM NPeanKaTos.
30. OcHOBHbIe (hOpMybl KOMBUHATOPYIKM.

Cemectp 4

TeKyLlUin KOHTPONb

1. TectuposaHue

Tembl 5, 6, 7

1. H —yacTb rpacha G, ecnu: a) MHOXECTBO €ro BEepLMH NpUHannexnT MHoxecTey G, a oba
KOHUa pébep nexar B 3TOM MHOXECTBE

6) BepwuHbl 1 pébpa 13 H sBnatoTcs BeplmHamm u

pébpamun G COOTBETCTBEHHO

C) MHOXECTBO €ro BEPIUMH NPUHAONEXMNT MHOXECTBY

BeplwuH rpada G;

d) MHOXECTBO ero pébep NPUHALNEXUT MHOXECTBY

pébep rpadca G;

2. [MNepecTaHOBKM: @) COEAMHEHNS MO M Pa3/INYHbIX 3NEMEHTOB M3 N, OTAKYalowWwmecs NMbo
camyMun anemMeHTamu, MMbo NopsaKOM 3EMEHTOB;

B) COELIMHEHNS MO N Pa3NINYHBIX ANEMEHTOB 13 M, OTINYAKOWMECS XOTS Obl
OLHVM 3/IEMEHTOM;

C) OTIMYAIOTCS NULWb NOPSALKOM 3NEMEHTOB;

d) He oTAnYaloTCS NOPSALKOM 3NIEMEHTOB, HO OTIMHAKOTCA CaAMUMU
aneMeHTamu;

47.'pach: a) COCTOUT 13 BEPLLUH;

6) cocTonT 13 pébep;

C) YNOpsSAOYEHHbIA Habop 3NEMEHTOB, rAe a, a, 8 — KOMIMOHEHTHI;

[l) COCTOUT 13 pPEBEP 1 BEPLLMH;

48.Hynb—rpad: a) nsonmposaHHble BEPLMHBLI 6e3 pébep;

b) pébpa 6e3 BeplKH;

c) rpagp 6e3 pébep 1 BEPLINH;

d) He CoLePXUT SNEMEHTOB;

49.MonHbIV rpad: a) ABe BePLWUHbI MOXHO COEOUHNUTb LIEMNbIO;

6) kaxnas BeplwmHa CoeaUHEHA OPYT C OPYrOM;

C) OBe BEPLWUHbI MOXHO COEANHUTL OYroin;

d) nBe BEPLWMHbI MOXHO COEANHUTb LIMKIIOM;

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

6) pébpa nepecekatoTcs He Bonee 0OHOMO pasa;

c) pébpa nepecekaroTcs NMb B BEPLIMHAX;

d) kaxaas BeplumHa CoeauHeHa apyr ¢ APYrom;

51.04HopoaHbI rpad: a) kaxaas BepwmnHa CoeanHeHa opyr ¢ opyrom;

6) p€bpa nepecekaloTcs NMLb B BEPLIMHAX;

C) COOEPXUT raMUNIbTOHOB LMK,

1) N3 BCEX BEPLUMH BbIXOAUT 0ANHAKOBOE KONM4eCTBO pébep

52.[yra: a) He NpPoxoOnT Yepe3 BepwuHy 6onee ogHOro pasa;

b) He comepXunT ooHUX 1 Tex xe peébep;

C) He NpoxoauT Yepes oaHo pedpo Bonee oaHOro pasa;

d) uMKn, B KOTOPOM BCE BEPLWUNHBI Pa3SINYHbI;

53.Llenb a) mapwpyT, B KOTOpOM pébpa nepecekatoTcst He bonee 04HOro pasa;
6) He CoLepXUT OOHUX U TeX Xe pebep;

C) He NPOX0auUT Yepes BepLlnHy 6onee 0AHOro pasa;

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

54.Lukn: a) uenb, cogepxalas Bce pébpa rpaga;
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6) He comepXUT OOHUX U Tex Xe pébep;

C) Lenb C Ha4YanoMm 1 KOHLOM B OHOW BEPLIMNHE;

d) He NpoxoauT Yepes BeplunHy 6oree 0AHOMO pasa;

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

6) umkn rpadoa, cogepxalumii Bce pébpa rpaca;

C) UMK, conepxalunii BCe BeplrHbl rpada;

[) LUMKN, B KOTOPOM BCE BEPLMHbBI Pa3NINYHbI;

56.CBsi3Hasi KOMNOHeHTa rpadpa: a) nobasi BepwimHa, KOTOpyto MOXHO COELMHUTL C No6oi
Opyron Lenbto;

6) BHYTPW HE€ BepLUMHbI MOXHO COEAMHUTL LEensiMu, a

BEPLUMHbI U3 Pa3HbIX KOMMOHEHT HeNb3s;

C) 4acTb rpagoa, He cogepxawas LMKNoBs;

d) HecBA3HbIN rpach 6€3 LUKNOB;

57.[epeBo: a) CBA3HbIA rpady, coaepXalluii N1lb NPOCTbIE LMKbI;
6) 13 BCeX BEPLMH BbIXOAUT O4MHAKOBOE KONNYECTBO pEbep;

C) CBSA3HbIV rpady 6e3 LMKNOoB;

d) kaxaas BeplmHa CoeauHeHa apyr ¢ APYromM;

58.J1ec: a) HeCBA3HbIN H-rpady, coaepXallnin NNWb NPOCTbIE LUKNbI;
6) conepxmT 6onee 0OHOW CBA3HON KOMMOHEHTbI;

C) CBSA3HbI rpady 6e3 LIMKNOB;

[) HECBSA3HBI H-rpadd, He CoOAePXalluii LIKNOB;

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

ocu;

C) BCE 3NEMEHTbI BEKTOPA;

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

60.KopeHb: a) nepBoHavanbHO BbIbpaHHas BEPLIMHA;

b) BepwuHa, 13 KOTOPOI MOXHO NPOBECTU CaMyl0 OAVHHYIO Lienb;

C) BEpWMHA C HANBONbLUEN CTEMNEHDIO;

d) niobas BeplwmHa, KOTOPYIO MOXHO COeAUHMTL C Nob0R Apyroi Lenbio;
61.CTeneHb BEPLWMHbI: @) aHanor Tuna BepLUNHbI;

6) 4ncno pébep npu BepLIHE;

C) 4MCNO NPOCTbIX LMK/IOB C HA4YaNOM U KOHLOM B 3TOI BEPLUMHE;

d) Hambonbluee paccTosiHME OT JAHHOW BEPLWUHBI [0 N0O0A ApYroi;
62.0prrpadp: a) HeT Hanpas/eHHbIX pébep;

6) MHOXECTBO BEPLWMH 1 pébep KOHEYHO;

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

d) cogepXunT NeTnu Npu Kax,gon BeplunHe;

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

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

[l) HET HanpaBsneHHbIX pébep;

64.MynbTurpadp: a) conepXxut kpaTtHble pébpa;

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

d) B HEM CyLWECTBYIOT LMK/Ibl C HA4aNoM U KOHLIOM B Nt060I BepWUHE;
65.MeTns: a) unkn M3 AByX KpaTHbIX pébep;

6) pebpo ¢ coBnagatoWmMMN KOHLAMK

C) UMKn, nepecekarwwwmin cam cebs;

d) MappyT ¢ Ha4anoM 1 KOHLIOM B OAHOWN BEPLIVHE;

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

6) 13 BCEX BEPLUMH BbIXOAUT OLMHAKOBOE KONMYECTBO pPEBeEp;

C) MHOXECTBO BePLWUH U pébep KOHEYHO;

d) pébpa nepecekarTCs NMb B BEPLIMNHAX;

67.IMycToi rpadp: a) n3onupoBaHHbIe BepWwUHbI 6e3 pébep;

B) NyCTOE MHOXECTBO BEPLUNH;

c) 6e3 neTenb 1 KpaTHbIX pébep;

1) MyCTOE MHOXECTBO BEPLWIH 1 pEbep;

68.ononHeHne yacTn H rpacgpa G: a) Bce pébpa 13 G, He npmHagnexatwue H, n
WHLUOEHTHbIE UM BEPLUMHBI;
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b) Bce pébpa u3 G, He NpuHagnexawme H, 1 Bce BepliHbl,

He npuHagnexauwme H;

C) COCTOMUT U3 BCEX BEPLMH, HE NpuHaanexawmx H, n niobbix

pébep, CoeaVHSIOWMX 3TN BEPLLUMHbI;

d) MHOXecTBO BeplwuH H aBnseTcsa MmHoXecTsoM BepwiH G, a
mHoxecTBo pébep H [l MHoxecTBoM G, 06a koHua

KOTOpPbIX NIeXar B MHOXECTBE;

69.CBsa3HbIN rpadp: a) BCe BepLUMHbI CBS3aHbl MeX Oy COBOI;

b) kaxxnas BeplwmnHa coenmMHeHa apyr ¢ Opyrom;

c) nobble 2 BEPLWMHBI MOXHO COEANHNUTL LIKIIOM;

d) rpadp, obnagatolwwmii 3nMnepoBoint NNHUENR;

70.Uuknnyeckuii MapwipyT: a) LuUKI, He nepecekatwowmii cam cebs;

6) MapLpyT C HAa4anOM 1 KOHLIOM B O[JHO BEPLIMHE;

C) Lenb C HAa4aNoM U KOHLIOM B OLLHOV BEPLINHE;

d) umkn, nepecekatowmii cebsi He 6onee ofHOro pasa;

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

6) nocnenoBaTensHOCTL PEHep B oprpadhe 6e3 yuéta nx opueHTaLnmii;
c) cocenHne pébpa B oprpadpe nmetoT oblwyto BeEpLnHY, Bce pébpa
NPOXoAsT MO NX OPUEHTaLNK;

d) MUHUManbHasa anvHa npocton uenu ot V| oo V||;
72.0pueHTUpoBaHHas Lenb: a) NyTb, B KOTOPOM BepluHa MHLMAEHTHA He Bonee YeMm 2-Mm
BEpLUMHAM;

6) niobori Nyt 6e3 yuéta opneHTauun pébep;

c) MapupyT 6e3 NoBTOPSOWMXCS PEDEP 1 BEPLLWH;

1) NyTb, B KOTOPOM pébpa BCcTpeyatoTcst He bonee 0AHOr0

pasa;

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

b) MapwpyT, cogepxaluii KpaTHble pébpa;

C) MapLpyT C HAYanoM 1 KOHLIOM B OOHOI BEPLUMHE;

d) nyTb, cofepxawuii KpatHble pEbpa;

74.CvnbHo CBS3HbIN rpadd: a) ecnu oprpadd ceBsideH 6e3 y4éTa opueHTaunii oyr;
6) 13 noboit BeplwmHbl B N06YI0 CyLWECTBYeT OPUEHTUPOBAHHAS Lenb;
c) 13 noboii BEPWIHLI B NtOBYIO CyLECTBYET NyTh;

d) n3 noboi BeplMHbI B N0BYI0 CyLWECTBYET KOHTYP;

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

6) npocTas uenb B oprpagpe ¢ HambonblwmnM Yucnom pébep;

C) MakcuManbHOe paccTosiHWE OT LieHTpa rpada A0 ero BepLmnHbl;

I) 4ncno pébep mapupyTa;

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

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

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

77.leHTp:a) OT HEro MMHUManbHOE U3 PacCTOAHWIA A0 OPYrMX BEPLWWH SBNSETCSH MAKCUMaSbHbIM;
6) OT Hero MakCcMMarnbHOe N3 PACCTOSHWIA [0 LPYrMX BEPLWUH SBNSETCA
MUHVMaNbHbIM;

C) BepluMHa ¢ Hambonbluelh CTENEHbIO;

d) OT HEro MakcmMmanbHbIi U3 MAPLIPYTOB A0 APYIrUX BEPWUH SBNSETCA
MUHVMaNbHbIM;

78.Panwnyc rpadpa: a) MakcumarnbHbIi MapwpyT OT LeHTpa rpada [0 ero BeplunHbl;
6) MMHMMaNbHOE PaCCTOSIHNE OT LIeHTpa rpadha 40 ero BepLUWHbI;

C) MakcumManbHoOe paccTosiHWE OT LieHTpa rpada A0 ero BepLmnHbl;

d) Hanbonbluee N3 BCEX PACCTOSIHUIA MEXAY BEPWHAMM rpada;

79 Matpuua cMexHocTu: a) 3a0aéT rpadp, No ropusoHTany ? pébpa, no BepTmkanu ? BepLnHbI,
eOVHULIe 0TMeYaloTCS CMeXHble Ppebpo 1 BEPLIMHA;

B) 3a0a€T OTHOWEHNe, eanHNLA CTaBUTCA Ha NepecedeHnn Tex
9NEMEHTOB, MEX Y KOTOPbIMU OTHOLWEHWE BbINOMHAETCS;

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

n0)3anaér rpad, Ha nepecedeHnn k-Tol 1 |-Ton BepwmH B

H-rpagpe CTaBMTCS YNCNO COELMHSIOWNX X pEbep, a B

oprpadpe ? Yncno BEepLUH C Ha4anom B k-Toi, a KOHLOM B
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[-To BepwuHax;

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

b) ecnn eé cteneHb MakcMManbHo;

C) BeplmnHa, paccTosiH1e A0 KOTOPOW OT LieHTpa MakCManbHo;

d) cywecTByeT NyTb C HAYaNoOM B KOPHE U KOHLOM B AaHHOI BEPLWNHE;
81.[0BynonbHbIN rpadp: a) nobble fBe BEPLWMHBI MOXHO COEAUHNTD LIEMbIO;
6) BepLMHbI pacnafalTcs Ha 2 MHOXECTBA, HUKakune

BEPLUMHbI OAHOrO MHOXECTBA HE COEAMHEHbI PEBpaMK;

C) HECBA3HbIN rpad, cogepXalnii LAKbI;

d) pébpa nepecekarTCs N1Lb B BEPLINHAX;

82.TpvBuanbHbIi rpadd: a) U30NMpPoBaHHble BepPLMHLI 6e3 pébep;

6) conepXuT 3MNepoB 1 raMUIbTOHOB LIVKJIbI U LIENN;

C) COCTOUT M3 OOHON BEPLMHBI;

d) nonHbIV noarpad rpaga;

83.Knuka rpadha: a) CoCToMT N3 OAHON BEPLLNHbI;

6) oons OByLONLHOrO rpada;

C) CBA3HbIV rpad) C YETHLIMU CTEMEHSMU BCEX BEPLUMH.

[) nonHbl noarpad rpada;

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

6) cywecTtByeT NyTb ¢ Ha4yanom V| n koHuom V||;

C) €cnn OHY coenMHeHbl pebpom ¢ Havanom B V| n koHuom V||;

d) ecnu oHW coennHeHbl pebpom ¢ Hayanom B V|| n koHuom V|;

2. YCTHbIN onpoc
Tembl 5, 6, 7

1. MNoHaTne MHoXxecTBa. MNpumMepbl MHOXECTB.
2. OnpepeneHne paBeHCTBA MHOXECTB.

3. Onpe,ueneHme CceMeincTea MHOXECTB. OnpeneneHme BK/IIOYEHMSA MHOXECTB. [MoHATne noaMHoXe-cTBa. CBoncTBa
BK/TIO4EHNA MHOXECTB.

4. OnpepeneHne MHOXEeCTBa-CTENEHMN.

5. OnpeneneHne KOHEYHOrO MHOXECTBA.

6. OnpeneneHne o6 beaNHEHUS MHOXECTB.

7. OnpeneneHne NepecevyeHnst MHOXECTB.

8. OnpepneneHne pasHOCTN MHOXECTB.

9. OnpegneneHve pa3breHnsi MHOXECTB.

10. OnpeneneHne yHMBepcanbHOro MHOXECTBA.

11. Ownarpammbl BeHHa-3iinepa.

12. OnpepneneHne aKBUBaNEHTHbIX MHOXeCTB. OnpegeneHne CHeTHOro MHOXECTBa.
13. OcHOBHbIe TOXAecTBa anrebpbl MHOXECTB

14. MNoHaTne oTHoweHns. Cnocobbl 3a0aHNst GUHAPHBIX OTHOWEHWIA.

15. 3apaHne 6MHapPHbIX OTHOWEHWIA CMIMCKOM Nap, C MOMOLLbIO MaTPULLbl OTHOLIEHWIA.
16. OnpepnenexHve NPSAMOro (4eKapTOBOro) MPOM3BEAEHUS MHOXECTB.

17. BuHapHOEe OTHOWEHWE NOAMHOXECTBA AEKAPTOBOro NPON3BEAEHNS.

18. CBolicTBa BUHAPHBIX OTHOWEHWIA: PEJONEKCUMBHOCTD, aHTUPERNIEKCMBHOCTL, CUMMETPUYHOCTb, aCUMMETPUYHOCTD,
AHTMCUMMETPUYHOCTb, TPaH3UTUBHOCTD.

19. OnpeneneHme rpada.

20. MoHsTue pebpa, ayru.

21. NoHaTHe netnu rpada.

22. NoHsATUE HEeOPNEHTNPOBAHHOIO rpada, OPUEeHTUPOBAHHOMO rpada.

23. MNoHsATHe cMewaHHoro rpadgoa. NoHatue ncesnorpada.

24. TIoHATUE CMEXHbIX BEPLWWH 1 CMEXHBIX pebep.

25. MNoHATUE UHLNAEHTHON BEPWUHbI, MHUMAEHTHOR oyru (pebpa). NMoHATUE cTeneHn BeplwmnHbI rpa-ga.

26. NoHsaTUe nonycTeneHn 3axona u ucxona oprpada. NoHaTne N30AMpoBaHHON BEPLWMHbBI, KOHLEBOW BEPLMHbI.

MoHsATUe NonHoro rpadpa, OoMNoNHeHUs rpadpa, noarpadoa, AsyAonbHOro rpada. MoHaTMe napocoyeTaHms
HEeopPMEHTMPOBAHHOro rpadoa. MNMoHATUe OPMEHTMPOBAHHOIO rpaga.

27. ToHsATUE NOKPLITUS (SOMUHUPYIOLWEro MHOXECTBA) BepWUH oprpada. MNoHaTre B3BeleHHOro rpadoa.

28. MoHsATne mapwpyta. MNoHatme uenwn. MoHATHE aunknnyeckoro rpagoa. NoHatue nytn oprpadpa. MoHsATre
ramMunbTOHOBOrO Lukna rpagoa. [NoHaTue ramMmnbTOHOBOMO rpagoa.

29. MNoHATUE cBSA3aHHbIX BeplwmH rpadpa. [MoHaTue cesizaHHoro rpadpa. MNMoHsiTe MocTa B rpadgoe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 18 u3s 36. EEl YHH
oML

ARl | AL O



Mporpamma ancumnnuubl "MatemaTnyeckas norvka"; 09.03.01 "MHpopmaTrka 1 BblaMCAMTENbHASA TEXHUKA".

30. MonsATne nepesa n neca B Teopun rpadpos. MNoHsATHE KOpHEBOro fepesa. [oHATVE OPMEHTUPOBAH-HOrO KOPHEBOTO
nepesa. [MoHsATMe NnaHapHoro rpadoa. NpencrasneHns rpados.

3. NpoBepka NpakTMYeCKNX HaBbIKOB

Tembl 5, 6,7

3anayn Ha nepeceyeHne 1 06 beanHeHNe MHOXECTB.

€ 1.1

MycTb yHMBEpPCanbHOoe MHOXeCTBO U ? MHOXECTBO BCex aapecoB Be6-CTpaHny B VIHTEpHeTE, NOCBSALEHHbIX ANCKPETHOM
maremaTtuke.

A ? MHOXECTBO BCeX BeO-CTpaHuL, CO34aHHbIX 3a TEKYWWIA rog (T.e. HEAABHO MOSBUBLLINXCS;
B ? MHOXecTBO BCcex BeB6-CTpaHuL O AUCKPETHON MaTeMaTrke, NpuHaanexallimx Hay4yHolM y4pex aeHNsM;
C ? MHOXeCTBO BCex BeEB-CTpaHUL, O OUCKPETHOW MatemMaTtuke, coaepXxalumx npuMepbl 3aaay.
KakoB copepxaTenbHbllii CMbICT (XapaKTEPUCTUHECKOE CBOWCTBO) KaX40ro U3 creayrolmx MHOXeCTB: a) ; 6) A ; B) (A
BN\C;r) (AC); n) B\C?

®1.2

MycTtb U ? yHuBEpcanbHOEe MHOXECTBO BCEX KOMMbIOTEPOB B CHUPME.

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

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

C ? MHOXECTBO BCEX KOMMbIOTEPOB, UMEIOLLNX MOLEM.

KakoB conepxaTtenbHblii CMbICT KaXA0ro U3 Cneayowmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX (hrpM ropoaa.

A- MHOXECTBO OMPM, MPOLAIOLWMX OPITEXHUKY;

B ? MHOXECTBO (ovpM, MPOU3BOASLMX NOCNErapaHTUitHOe 06CnyXnBaHue;

C ? MHOXECTBO (OUPM, NMEIOLLMX MNOXYI0 PENyTaLKIO.

KakoB conepxartenbHblii CMbICI Cneayowmx MHOXECTB!

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

©1.4

Myctb U ? yHMBEpcanbHOe MHOXECTBO BCEX Niloaei Ha 3emne;

A- MHOXECTBO ntogen, Xxusywumx B Poccun;

B ? mHOXecTBO ntogen, He ctapwe 18 ner;

C ? MHOXeCTBO NoJen, yyawmxcs B By3ax.

KakoB conepxarenbHblii CMbICI Cneayowmx MHOXECTB!

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

@15

MycTtb U ? yHuBEpCanbHOEe MHOXECTBO BCEX KHUT B MUpE.

A ? MHOXECTBO KHUT, nMetolmxcs B bubnmnoteke KamA3a;

B ? MHOXECTBO KHWI O KOMMblOTEPAX;

C ? MHOXECTBO KHUT Ha MHOCTPAHHbIX A3bIKaXx;

L - MHOXeCTBO KHUI n3patenscTea ?Hayka?;

E - MHOXeCTBO KHWI B TBEPOM Nepennerte.

KakoB conepxarenbHblii CMbICI CneayowWwmnx MHOXECTB:

a)6)e)r)o) E O

©16

MycTb yHMBepcanbHoe MHOXecTBo U BCex nporpaMmMncToB compMbl. A ? MHOXECTBO BCEX MPOrPaMMMCTOB, 3HAKOLWMNX
Delphi. B ? MHOXeCTBO BCeX NporpaMmMncToB, 3Harowmx Visual Basic. C ? MHOXeCTBO BCEX MPOrpamMMnCTOB, 3HAIOLWNX
C++. Kakos cogepxartenbHbliA CMbICN CReayowWmnx MHOXeCTB?

A)

5) 0AD0BOO0O0OC
B) C\A [l B)

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

@17

MycTb yHMBEpPCanbHOe MHOXeCTBO U Bcex KHUT B BubnuoTeke. A ? MHOXECTBO BCEX KHUF MO MateMatuke. B ? MHOXecTBO
Bcex kHur 1990 ropa Beinycka. C ? MHOXeCTBO Bcex KHUI Ha aboHeMeHTe. D ? MHOXecTBO Bcex KHUM o6 bemom Bonee 200
cTpaHuu. Kakoe cooepxaTenbHbiii CMbIC Cneayowmx MHOXeCTB?

A) Al O (0)
B) (AB) I (cl)
B)(00B)\(c [ID)
N 8\D)lllc

CrpaHunua 19 ns 36.
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©1.8

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

1) u\cl(AlBy)).

2) (AlB)llc.

3) .

4) U\(CA).

€19

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

Ob6BACHUTL Cnenyolne BbIPAXEHNS:

5) AUBUC

€ 1.10

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

1)AADMI ).

2)u\(AlH (B0 Omy).

3)Al(BIMm).

4)u\( Im).

5)(A\)D.

6) U(0(AlB)).

opraHoB 1 6e3 NpuLENoB.

& 1.11

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

a) Windows XP

6) Windows 98;

B) Linux

Huxe npvBeneHbl pesdynbTaTthl onpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - Tonbko Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

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

©1.12

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

€ 1.13

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

@ 1.14

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

@ 1.15

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

CtpaHuua 20 n3 36. inn
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€ 1.16

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

®1.17

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

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

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

3)MHOXECTBO aBTOMOBUNEN NPaBOOXPaHNUTENbHbLIX OpraHoB 6e3 NpULLENOB.

4)MHOXecTBO aBToMobunel 6e3 NpuLEenos.

€ 1.18

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

@ 1.19

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

€ 1.20

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

a) TONbKO B oNMMnnage no Mmarematuke?

6) Tonbko B onuMMMane no omanke?

B) TONbKO B onMMnuane no nHpopmatmke?

& 1.21

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

@ 1.22

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

A) CKONbKO YHEHVKOB NMIOBST TONBKO KNACCUYECKYIO My3bIKy?

B) Tonbko coBpeMeHHy0?

€ 1.23

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

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

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

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

@ 1.24

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

—_

ELlprp=

5)
€ 1.25
Onpenenvnb N3 HNXe npusBeneHHbIX cnocobos npencrtasneHnsa MHOXeCTB Te, KOTOpble ABNAKTCA Hanbonee TOYHbIMU:

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

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

B) A3 ={y:y B};

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

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

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

B - MHOXeCTBO BCcex npenoaasartenei, MMetoLLmx Boicliee obpa3oBaHue;

C - MHOXeCTBO BCEX MPOrPaMMUCTOB;

D - MHOXeCTBO BCex npenofaBaTenei, 3HaOWMX aHrMACKNIA A3biK.

Heobxoomnmo conoctaBnTb Cneayowme MHOXECTBa U COOTBETCTBYOWME UM XapakTepuUCcTMYecke CBOMCTBa:

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

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

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

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

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

€) MHOXEeCTBO BCEX NPOrpamMM/UCTOB MNagLe

25 ner.

YnpouweHne onepauuii Han MHOXECTBaMM.

®1.27

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

r) (A\B) C n)

¢ 1.28

OcylecTBMTb Onepauun Hag MHOXECTBaMU, ECNU:

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

a);6);8);r);
n)
@ 1.29

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

a) (AB)\(A II)

6) (A B)\(A U0B)

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

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

€ 1.30

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

6) ; (3akoHbl oe MopraHa)

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

ecnn U = {¢b,0,p,M,y, L K,a}

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

@ 1.31

OcyuecTBMTb Onepauun Hag MHOXECTBaMu, ECNU:

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

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

a)6)B)ACT) o) AC

€ 1.32

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

AEKTPOHHBH
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Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K



Mporpamma ancumnnuubl "MatemaTnyeckas norvka"; 09.03.01 "MHpopmaTrka 1 BblaMCAMTENbHASA TEXHUKA".

(=)}

)
B) (A\B) Il

r) (A 0B O0cy (A O0s O0c)
n) A\B
e) (C\A) B
©1.33
Ocy[llJJ,elﬁ}‘TBVITb onepauumn Hag MHoxecTBamn A={ a,b,c.f,m }, B={ a,e k,f,m,n}, C={ b,k,f,c,e }, ecnn U={ a,b,c,e,f.k,m,n }:
1)AlclB.
2)u\AlclBy).
3)A\(clB).
4) ¢ 0c).
s)ula)lsl).
@ 1.34
Halitn Bce anemeHTbl MHOXecTBa F, ecnn A={ a,b,c,k }, B={ b,d,e,h },
C={ e,f,hk}, U={ a,b,c,de fhk}, F=(UA)IAIBIC)).
®1.35
YnpocTutb:
[(Alc)slcylBlA)IAD .

2) [(AlB)D(cOand j0y).
®1.36
OcyuwecTBMTb onepauunn Han MHoxecTBamn, ecnn A={1,2,3,4}, B={1,4}, C={1,3,5}, U={1,2,3,4,5}:
1) All (B C)
2) All(BlcC)
3) AllB
4) All (B\C)
5) A (B C)
®1.37
YI'IpOCTI/ITb cnepywuwmne BbipaxXeHuna:

) (AB) (AllC)
2) (AB) [ (B)
3) (A B)U(A C)
©1.38

MycTb yHMBepcanbHoe MHOXecTBo U cocTtout 13 uenbix yncen. M3 kakmx aneMeHToB COCTOUT MHOXECTBO A, ecnu F=AlB,
B coctont u3 Bmnaa 4mcen 5n, F coctout ns snga yncen 35n.

©1.39

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

M3 Kakmnx yncen coctosiT MHOXeECTBa:
a)Alls0lc
6) (A 0B)\C
B) (A 00B) Oc ?
Ownarpammbl Oiinepa-BeHHa
€ 1.40
,D.OKa3aTb cnepgywumne yreepXnoeHumsa n I/I306pa3I/ITb C NoMoubko ,D,B cnegywuwme MHoXecTBa:
1) (C\ANB = ()
2)[IB=()

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

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

(uwlc)lB.

(AI]C DB

3)(AC)\B.

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

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

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

(CUD)).

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

((alBlc).

@ 1.44

Mo paHHbIM gmnarpammam diinepa-BeHHa cocTaBnTb HECKONBKO BbIPaXEHUIA.

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

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

2. OTHOWeEHUS 1 onepaLmu
3agaHuve OTHOLWeEHWN

€21

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

€22

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

€23

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

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

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

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

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

R2 ?7?6bITb paBHbIM?;

R3 ? ?6bITb HE MeHble?

®26

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

© 27

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

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

©28

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

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

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

©29

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

R1 ? ?6bITb cTporo 6ornbuue?.

R2 ? ?2umeTb YyeTHyto Cymmy?.

R3 ? ?2umeTb 06WNIA YETHbIN Aenutenn?.

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

€ 2.10

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

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

@212

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

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

R2 ? ?6bITb ABOIOPOLHBIMU BpaTbaMn?.

R3 ? ?6bITb Npagenom??.

R4 ? ?umeTb 06Lero coiHa?.

€214

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

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

€ 2.30

Ssngertcs nu oTHoweHme R:

R={2,a), (1,a), (3,8), (4,B), (5.¢),

onpeneneHHoe Ha LeKapTOBOM NMPON3BEAEHNN MHOXECTB:

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

€ 2.31

SlBnserca nu otHoweHue R:

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

onpeneneHHoe Ha 0eKkapTOBOM NPOV3BEAEeHNN MHOXECTB

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

€ 2.32

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

€ 2.33

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

€234

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

€ 2.35

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

Cnepyowme OTHOWEHNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepbto) ?

R4 ? ?6bITb 6paToOM Nnn CECTPOIA?

R5 ? ?6bITb ospei unm Tetein?

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

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

R2 ? cnpetb HanpoTvB

CBoiicTBa OTHOLLEHWUIA

@ 2.37

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

€ 2.38

KakoBbl CBOMCTBa OTHOWEHWUA, 3agaHHbIX: HA MHOXecTBe nogen: R = {(a,b): a xneet B ogHOM ropoge ¢ b}?
€ 2.39

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

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

€ 2.40

KakoBbl CBOMCTBA OTHOLWEHWIA, 3aAaHHbIX HA MHOXECTBE TOYEK OKPYXHOCTM, NeXallyx Ha gyre aTon OKpPyXHoCTU. R-
ObITb COCEOHEN TOYKOW.

@ 2.41

MNycTb faHo ypaBHeHMe y=x2. KakoBbl CBONCTBA OTHOWeEHMS R ? ?9BnsiTbCA pelleHneM ypaBHeHusi?, T.e XRy.

@242

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

@ 243

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

@ 2.44

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

@ 245
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KakoBbl CBOMCTBA OTHOWEHWI, 3afaHHbIX HA MHOXECTBE HaTypanbHbix yucen N, ecnu R ? ?6biTb cTporo 6onble?, 1o
ectb R={(a,b): a>b}.

€ 2.46

B BOOpY>XEeHHbIX cunax pota COCTOMT M3 TPEX B3BOAOB, a B3BOA N3 TPEX OTAENEHWI, B Ka&XA0M oTaeneHmun no 11 conpat
N KOMaHONP-CEePXaHT, a B3BOAOM fieiTeHaHT, poToli kanutaH. Onpenenutb cBoincTBa BUHAPHOro oTHoweHUst R ? 6bITb
KOMaHAMPOM POThI.

@ 2.47

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX YUCen:

a) R1 ? 6bITb CTPOro MeHblue

6) R2 ? nmeTb 0bWWiIA genutenb

B) R3 ? 6bITb HE MEHbLUE

€ 2.48

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

€ 2.49

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

€ 2.50

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

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

M:={a, B, C, d, €},

roe a ? ycTponcTBO BBOAA;

b ? apudmeTuyeckoe ycTporcTeo (npoueccop);

C ? yCTPOWCTBO ynpaBneHns;

d ? 3anomuHalolee yCTPONCTBO;

e ? yCTPOICTBO BbIBOAA.

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

€ 2.51

3apgaHa CTpykTypa cnegytouwero suaa:

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

B) R2 ? 6bITb osnei

B) R3 ? 6bITb 4BOOPOAHBIM BpaToOM

@ 2.52

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

3. Teopuns rpacos

@ 3.1

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

@ 3.2

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

€ 3.3

3apatb rpad MaTpuLamMm CMEXHOCTM 1 UHUMOEHTHOCTH, CIMCKOM pebep.

@34

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

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

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

abcdef
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a010001
b001100
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d000010
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f010100

@ 3.7
[MocTponTte ang gaHHOro rpadgoa M3oMopdoHbI eMy rpado.

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

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

€ 3.10
Mo AaHHOW MaTpuULLEe CMEXHOCTY NMOCTPOUTb rpad.

12345

100011
200101
301010
410100
511000

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

€ 3.12

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

Onpepenutb cTenexmn sBeplwnH rpados G4, G5, G6.

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

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

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

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

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

1) Yucno 144 okaHuymnsaetcs undppon 4.

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

3) KopHeM ypaBHeHUs1 Ha3blBaeTCs 4YMCno, Npy NOACTaHOBKE KOTOPOro

B ypaBHeHWe nony4yaeTcsl BepHOe paBeHCTBO.
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11) YTBepxneHve
€CNU X Ny ? YnCna, TO X+Yy = Y+X

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

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

12) OTpuuaHme oboarayator L.

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

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

JNornyeckume coto3bl

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

Ha pnonpoce oHv panu cnegyowme nokasaHus:

WMBaH. Mooxer Twur.

TuTt. 9 He nooxuran.

®doma. 4 He nogxuran.

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

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

Ce OHM Mokasanu cnegylouiee:

AHTOH. Bopwuc nxer.

Bopuc. Bagnm nxer.

Bagum. AHToH 1 Bopuc oba nryT.

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

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

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

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

a) CoBMeCTUMbI 1M NOKa3aHUs BCEX TPOUX 3anof03peHHbIX?

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

0 YbUX MOKa3aHNSX NOeT peyb?

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

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

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

a KTO HEeBUHOBEH?

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

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

Hu oIMH X1Tenb He ABNSETCS pbilapem U NXXeLoM 0LHOBPEMEHHO.

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

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

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

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

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

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

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

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takme A,BunC

Ok3ameH
Bonpochbl k ak3ameHy:
1. OnpegneneHue MHoxecTBa. O603HaYeHe MHOXecTBa. [puMepb..

2. OnpepeneHuve paBeHcTBa MHOXeCTB. OnpeneneHune cemeinctea MmHoxecTs.OnpegenerHve nogmMHo-xectsa.OCHOBHbIE
cBouncTBa BKNo4eHus.OnpeneneHne MHoxecTBa-cteneHn.OnpeneneHme KOHEYHOro MHOXeCTBa.

3. OnpeneneHne 0bbeanHeHUs MHOXecTB. ["padomyeckoe n3obpaxeHne ¢ NOMOLLbO auarpamm BeHHa-dinepa.
Mpumepbl

4. OnpeneneHue nepeceveHns MHOXecTB. ['padouyeckoe n3obpaxeHre ¢ NoMoLblo anarpamm Bex-Ha-dinepa.
Mpumepbl

5 OnpeneneHune pasHoCcT MHOXeCTB. ['pacpmnyeckoe n3obpaxeHune ¢ NomMoLblo auarpamMm BeHHa-Oiinepa. MNprmepsl
6. Onepaumnu Han MHoXecTBaMu. ['padonyeckoe n3obpaxeHre ¢ NoMoLLblo anarpamm BeHHa-Oitnepa. Mpumepsl

7. OcHoBHble ToXAecTBa anrebpbl MHOXECTB.

8. MoHsiTne pasbrneHus MHOoXeCTBa. MNOHATME 3KBMBANEHTHOCTM MHOXECTB. [OHATNE CYeTHOro MHOXecTBa. [Mpumepbl.
9. OTHoweHwus. Buapl oTHoweHW. BuHapHble 0THOWeHKs. Cnocobbl 3anaHnst GBUHAPHbBIX OTHOLWE-HWIA. Mprmepbl.

10. OnpegneneHne NpsMoro (oekapTosa) Npon3seaeHns MHOXeCTB. [pumepsi.

11. OnpeneneHne GMHAPHOrO OTHOWEHMUSI AeKapToBa NPON3BeAEHUSI.

12. MNoHATMe pedNeKCUBHOCTN OTHOLWEHWS.

13. lNoHATME aHTMPENEKCBHOCTM OTHOWEHNS.

14. MNoHATME CUMMETPUYHOCTM OTHOLIEHNS.

15. ToHATME aCMMMETPUYHOCTU OTHOLWEHWS.

16. MNoHATME aHTUCMMETPUHHOCTU OTHOWEHWS.

17. loHATME TPaH3UTUBHOCTU OTHOLEHUS.

18. MNoHATME OTHOWEHNS 9KBUBANEHTHOCTU.

19. MNoHATME OTHOWEHWS TONEePaHTHOCTN.

20. lMNoHsATUe OTHOWEHUS HECTPOroro nopsgka. MNoHATMe OTHOWEHUS CTPOroro nopsiaka

21. OnpegneneHue rpada. Pebpo rpadpa. Hyra rpadcpa. Mpumepsi.

22. OnpepeneHne HEOPNEHTUPOBAHHOIO U OPUEHTUPOBAHHOIO rpagoa.

23. Onpegpenerve oprpadra. CmewwaHHbIv rpad. MNprumeps.

24. Bugpl rpacos. Onpegenexve netnn. Onpenenenvne ncesgorpada. lMpumepsi.

25. Buabl rpagooB. OnpeneneHre cMexHbIx BepwuH. OnpeneneHme cMexHbix pebep. MHunaeHTHble pebpo (ayra).
Mpumepsbl.

26. OnpepeneHve ctenexun BeplunH rpada. OnpeneneHne nonycTeneHn 3axoaa u ucxona sepnHel oprpadoa. Npumeps.

27. NisonnposaHHas BeplwmHa rpadga. KoHuesas seplumHa rpadgoa. Npumepsi.

28. OnpepeneHne nonHoro rpacpa. OnpeneneHne gononHeHms rpadga. MNprmeps.

29. Onpegnenenve noarpada. Mpumepsl.

30. OnpegpeneHne gBynonbHoro rpaga. OnpeneneHne napocoyeTaHns HEOPMEHTMPOBAHHOIO rpadoa. MNpumeps.

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNUA 3HaHUNA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUN

B K®Y perlictByeT 6annbHO-peRTUHIOBas CUCTEMA OLEHKW 3HaHWUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyllas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma koHTponst - B 50 6annos.

[ns 3ayéra:

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

55 6annos n MeHee - "He 3a4TeHo".
Ins ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".
71-85 6annos. - "xopolo".
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56-70 6annos - "ynoBNETBOPUTENBHO".
55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpONs

Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (UK) onbiTa
OefATeNIbHOCTHU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaHNA KOMMNETEeHL U

STtan

KonuuecTtBO
6annos

CemecTp 3

TeKyLLUA KOHT

pOnb

TecTnpoBaHue

TecTupoBaHne NPOXOANT B MMCbMEHHOW (DOPME UMK C NCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmiics nonyyaeT onpenenéHHoe KONM4ecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMICMMOCTHM OT KONMYecTBa 3ajaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
MPOLEHTA NPAaBUbHO BbINONHEHHbIX 3a4aHNA.

30

YCTHbIN onpoc

YCTHbBIA ONPOC NPOBOAMUTCS HA NPakTUYeckux 3aHsaTusx. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B
LUCKyCCUK, 0TBEYAIOT Ha BONpockl npenogasatens. OLeHNBAETCS YPOBEHD
LOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNnpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENBHbBIE BONPOCHI.

10

lMpoBeepka
NPakTU4EeCKnx
HaBbIKOB

MpakTnyeckne HaBbIKM NPOBEPSAIOTCA MNYTEM BbINOHEHUS 0By4aloWmMmncs
NpakTU4YecKmx 3aaHunii B yCNOBMSIX, MOMHOCTBIO UM YaCTUYHO NPUBINXKEHHBIX K
YCNOBUSIM NPODECCMOHANbHON AeaTenbHoCTU. [poBepseTcsa 3HaHue
TEeopeTu4eckoro MaTepuana, HeobxoauMoe L NPaBMIbHONO COBEPLIEHNS
Heobx0anMbIX OEACTBUIA, yMEHNE BbICTPOUTb NOCNENOBaTENbHOCTb AEACTBUIN,
npakTn4eckoe BnafeHne npuémMamm n MetTogamm pelleHns npoteccroHanbHbIX
3a4au.

10

3auer

3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMNINHDI.
O6yuatowwmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHne (3anaHns) v Bpems Ha
NOAroToBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABLIKU M YMEHUS NpU aHann3e

NPOBNEMHBIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWIA.

50

CemecTp 4

TeKyL i KOHTPOb

TecTtupoBaHue

TeCTI/IDOBaHVIe npoxognT B NMUCbMEHHON popme nnm ¢ ncnonb3oBaHMeEM
KOMMbIOTEPHbIX CPenCTB. 06y'-|a+ou4v||7|cq nony4aet onpep,enéHHoe KONnnM4ecTBO
TECTOBbLIX 3a4aHuin. Ha BbINoNHEHNE BbloenseTcs pukcmnposaHHoOEe Bpems B
3aBUCMMOCTM OT KonmdecTBa 3adaHuii. OueHka BbICTaBNSIeTCS B 3aBUCMMOCTM OT
npoueHTa npasnibHO BbIMO/THEHHbIX 3a0aHuni.

30

YCTHbIN onpoc

YCTHBIA ONPOC NPOBOAMUTCS Ha NPaKTUHECKUX 3aHsATusX. Obyyatowmecs
BbICTYNaloT C Aoknanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B
LUCKyCCUW, OTBEYAIOT Ha BONpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanManposaTtb, POPMyN1poBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

10

MpoBepka
NPakTU4ECKnX
HaBbIKOB

rlpaKTI/ILIeCKI/Ie HaBbIKM MPOBEPAIOTCA I'IyTéM BbINMONMHEHUNA OﬁyanOLLI,I/IMVICﬂ
NpPakTn4eCcKkmnx 3aaHuin B yCcnoBusx, NOMHOCTbKO NN YaCTUYHO I'IpI/I6J'II/I)KeHHbIX K
YCNnoBusMm I'Ipoq.)eCCI/IOHaJ'IbHOI7I NeATeNIbHOCTW. rlpOBepFleTCﬂ 3HaHune
TeopeTndeckoro marepumana, HeobxoauMoe Ons npaBunbHOro coeepleHns
HeobXoAUMbIX OEeNCTBuUn, yYMEeHMne BbICTPOUTb nocnenosaTeibHOCTb OEencTeni,
npakTn4eckoe enageHne I'IpI/IéMaMI/I M MeTogaMu peleHns npodoeccroHanbHbIX
3anad.

10

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLMMAUHBI. OK3aMeH
NPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHums) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMs Ha noarotoBky. OLeHBaeTCs BNageHne MatepuasnoM, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA Npun

aHanuse NpobneMHbIX CUTyaunin 1 PeleHnn NPaKTUYECKNX 3aaaHni.

50

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHMe aucuMnnnHbI (MOoYNs) NpeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1EKTPOHHOM BUAE - YEPE3 3NEKTPOHHbIE BMBNNOTEYHBIE CUCTEMBI HA OCHOBAHMU 3akto4YeHHbIX KDY norosopos ¢
npaBoobnagaTensMm 1 npenocTasneHHbIX gocTtynos HYMN KoY;

CtpaHunua 31 3 36.
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- B MeYaTHOM BMAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nntepatypy Ha aboOHEMEHTE No YnTaTensckuM unetam B COOTBETCTBUM C MPaBmUiaMm NoNb30BaHNSA
61bnMoTEKONA.

ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". MpU MCMONb30BaHMM NeYaTHbIX U3naHWn GBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha kKaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOM y4ebHON nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
HaxonmTcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagatensiMu anekTpoHHbIX U3AAHWIA U MPU N3MEHEHWN KOMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHo4enHMHCKoro nHeTuTyTa (gounmnana) KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

HALUMNOHANBHASA MNATPOPMA OTKPBITOI O OBPA30BAHWA - https://npoed.ru/
HaunoHanbHbii OTkpbIThIl YHUBepcutet UIHTYWUT - https://intuit.ru/
CoBpeMeHHas LudpoBas obpasosatenbHas cpena B PO - https://online.edu.ru/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

niekynin B Xone nekuumn CTyoeHT OonXKeH BHMMaTeNbHO cnywaTtb 1 KOHCNEKTUpoBaTb J'IeKLI,VIOHHbIVI marepuan.
Lnsi nOAroTOBKU K 3aHSATUSM pekoMeHayeTcs obpallate BHUMaHWe Ha NpobnemMHble BONPOChI,
3aTparmeaeMble npenogasaTtenem B neKUuun, 1 rpynnuposaTb MHGOPMaLMIO BOKPYT HUX. XenaTtenbHo
BblOENATb B I/ICI'IOI'Ib3yeMOVI nntepartype nNocTaHOBKK BOMPOCOB, HA KOTOPbIEe pa3HbiIM/A aBToOpaMn MOryT
6bITb OaHbl OTBEThHI. B cnyyae npuMeHeHuns B 06pa3OBaTeﬂbHOM npouecce ANCTaHUMOHHbIX
06pasoBaTenbHbIX TEXHONOMMIA 3aHATUS MPOBOAATCS HA CNeyoWmMX NnaTtgopMax 1 pecypcax:

B komaHge "Microsoft Teams".

npakTuyeckue | Npu nposeaeHUM NPakTUYECKUX 3aHATUA CTYAEHT OOMXEH NPOBECTU MOUCK UHGhopMaLnn B
3aHATNS VIHTepHEeTe No 3TOM TEME M M3Y4nTb Matepuran, ¢ Lenbio 3aKkpenneHns 3HaHui, NonyYeHHbIX Ha
nekumsix. Takxe npv NpoBeaeHN NpakTUYeCcKmX 3aHATUI CTYOeHT OoNXeH oTpaboTaTb 3anaHune ¢
Lenbio 3aKpenneHunst 3HaHWIM, NoNy4eHHbIX Ha nekumsax. B cnyyae npuMeHeHns B obpasoBaTenbHOM
npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHONOIMIA 3aHATUS MPOBOASTCS HA CneayoLwmx

nnaTgoopmax u pecypcax:
B komaHge "Microsoft Teams".

camocTosl- | Bo BpeMsi caMOCTOSITENbHBIX 3aHATUI ClefyeT U3y4nTb PEKOMEHIYEMYIO NUTEPATYPY MO AaHHOMY
TenbHas Kypcy. NpocMOTpeTb TEOPETUYECKIME BbIKNAOKM Pa3HbiXx aBTOPOB. XXenaTenbHO LOMOMHSATh KOHCMEKT
pabota NeKLMiA No pe3ynbtaTaM U3ydeHus nutepatypbl. Takxe HeobxoaMMo pelwaTb 3aa4a4qu, KoTopble
MPeLCTaBNEHbl B Pa3HOM nuTepatype 4N 3aKPENNEHNs NOMYyHEHHbBIX 3HAHWIA.

TecTnpoBaHue | TecToBble 3a4aHNs NO NPEAMETY OXBATbIBAKOT BECb KPYr MHAOPMaLMM, U3YHEHHDBI Ha NTEeKUUSX 1
oTpaboTaHHbIX Ha NPaKTUYECKUX 3aHSATUSIX. B TecTOBbIX 3a0aHUsIX B KaX4OM Borpoce u3
npencTaBNeHHbIX BAPMaHTOB OTBETa NPaBU/bHbIA TONbKO o0aMH. Ecnn Bam kaxeTcs, 4To npaBuibHbIX
oTBeTOB 6onblue, BolbMpaiite TOT, KOTOpbIA, Ha Baw B3rnsin, Hanbonee npasunbHbIA. B cnydae
npuMeHeHusi B 06pa3oBaTenbHOM NPoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOT M 3aHATUS]
NPOBOLOSTCS Ha Ccrneaylowmx nnatopmax n pecypcax:

B komaHoe "Microsoft Teams".
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Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHBbI onpoc | YCTHbIA onpoc NpoBOANTCS B Yackl ayaMTopHol paboTbl. Obyvatowmecst nonyyatoT 3anaHns ons
Npo-BEPKU YyCBOEHNS NPOAEHHOro Matepmana. Ha ycTHoM onpoce npenoaasaTenb 3a4aeT BONPOCHI,
N3y4YeH-Hble BO BPEMS NEKLMIA 1 BONPOCHI, NPeAoCTaBNeHHbIe NS CAMOCTOSTENBHOIO N3y4YeHns.
YCTHbIA ONpoCc MOXET HOCUTb XapakTep UHTepBbio nnn 6ecenbl. becena npencrasnset coboit ycTHoe
oblweHne npenoaaeaTtenst co CTyAEHTOM B NMPOW3BOJIbHON OOPME C OLHUM UNN HECKONbKMY ee
y4yacT-Hukamu. Bo Bpems 6ecenbl BONpPOChl MOryT 3a4aBaTth Kak npernogasartefib, Tak U CTYOEHTbI.
MHTepBblo - 3TO Ta Xe becena, HO yXe C 04HUM CTyOeHToM. Bonpoc Bo BpeMsi MHTEpBbIO 3aaaeT
TONbKO NpenoaaBaTens.

Llnsi noAroToBKM K YCTHBIM onpocam pekoMeHayeTcst obpaliatb BHMMaHNe Ha NpobneMHble BONpochI,
3aTparmBaemble NpenoaasaTesnieM B IEKLUN, 1 FPyNnMpoBaTb MHopMaumo BOKPYr HuX. XXenaTtenbHo
BbIAENSATb B MCMONb3YEMON NMTepaType NOCTAHOBKM BOMPOCOB, HA KOTOPbIE pasHbIMU aBTopam MoryT
6bITb AaHbl pa3nuyHble 0TBETbl. Ha 0OCHOBaHMM NOCTAHOBKM TakuUx BONPOCOB cnenyeT cobupatb
apryMeHTbl B NONb3Yy PasnnyHbIX BAPNaHTOB PELIEHUS MOCTaBNEHHbIX 3a4ad.

OueHnBaeTcs ypoBeHb AoMallHeh NoAroToBKM Mo TeMe, CNOCOOHOCTb CUCTEMHO W NIOrMYHO Uanaratb
mMaTepvan, aHannm3npoBarTb, n3naratb TEOPETUYECKMIA MaTepmas, BO3MOXHO, NOOKPennss
npumepamu, opMynnMpoBaTe COBCTBEHHYIO MO3ULINIO, OTBEYATb HA [OMNOMHUTENbHbBIE BOMPOCHI.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLuecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs coarT 3a0aHna Ha cneayowmnx nnaTopmax 1 pecypcax:

B komaHoe "Microsoft Teams".

nposepka MeTo,umquKme pekoMeHaoaunm no nposepke npakTn4ecknx HaBblKOB. |-|pVI n3ydyeHmnm gncumnnnHbl
NpaKkTn4eCkKnXx | CTyaeHTbl BbINONHAKOT NpakTnyeckme pa6OTbI .Kaxnaﬂ npakTnyeckas pa60Ta COOTBETCTBYEeT TeMaM

HaBbIKOB ﬂeKLlVIﬁ N CoOOEepXuT B ce6e 3ajaHungd, npegHa3Ha4eHHble A4 peweHna CTyaeHTamMn. Kaxnyro 3agadvy
CTyOEeHTbl pelwaroT CaMOCTOATENbHO, 3aTeM OOVH N3 CTYAEHTOB NOKa3biBAET N NMOACHAET CBoe
pelweHne Ha nocke. [laHHOe peleHne pacCMaTpMBAETCS, ECNN €CTb MHEHUS U 3aMEYaHUs, OHM
BbickasblBatloTcs 1 obcyxatoTtcsl. B cnydae nprmeHeHns B o6pasoBaTtenbHOM npoLecce
LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 3aHATUS NPOBOASTCS HA CleayoWwmx nnatgopmax u
pecypcax:
B komaHge "Microsoft Teams".

3aver MoaroToBka k 3a4eTy BkNoYaeT B cebs kak MOBTOPEHME paHee M3y4eHHbIX BONPOCoB Ha 6onee
BbICOKOM YPOBHE, Tak 1 yrnybneHune, 3akpenneHme 1 camonpoBepKy NpruobpeTeHHbIX 1 MMeoLWmnXcs
3HaHwuiA. Mpun noaroToske K 3a4eTy He06X0AMMO oNMpPaTbCs MNPEeXae BCero Ha nekumm, a Takxe Ha
WCTOYHUKM, U Ha 3a4a4u, KOTopble pa3brpanucb Ha 3aHSATUSIX B Te4eHne ceMecTpa. B kaxoom
6uneTe Ha 3a4eT comepxarcs 2 Bornpoca. B cnyyae npumeHeHusi B o6pasoBaTtenbHOM npoLecce
ONCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMIA 3aHATUSI NPOBOAATCS HA cCnenyowmx nnatgopmax u
pecypcax:

B komaHoe "Microsoft Teams".

aK3ameH MonroToBka k aKk3aMeHy BkJto4aeT B cebs kak MOBTOPEHME paHee U3y4yeHHbIX BOMPOCcoB Ha bonee
BbICOKOM YPOBHE, TaK 1 yrnybneHune, 3aKpenneHne 1 caMonpoBEPKY NPUOBPETEHHBIX 1 MMEIOWUXCS
3HaHWN. |-|pVI noaroToBke K 3Kk3aMeHy H606XOJJ,I/IMO onunpartbC4d npexnane Bcero Ha nekunun, a tTakxxe Ha
NCTOYHUKN 1 3adayun, KOTopble pa36|/|pan|/|0b Ha 3aHATUAX B Te4eHne ceMecTpa. B Ka>XXa0oMm 6|/|neTe Ha
aK3aMeH copepxaTtcs 2 Bornpoca. B cnyyae nprvmeHeHunst B 06pasoBaTtesibHOM npoLecce
ANCTaHUMOHHDbIX 06pa3OBaTeﬂbeIX TEXHONOrnn 3aHATUSA npoBOOATCA Ha cnenyrowmnx nnaTcpopMax n
pecypcax:

B komaHge "Microsoft Teams".

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGoOpMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALaAMU U 3aLNTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENIbHOCTU BbICTYMNEHNS 0byyatowerocst npu 3awmTe KypcoBoi paboTbl - He Bonee Y4em Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO 1 y4ebHbiM nnaHom no HanpasneHuto 09.03.01

"MiHchopmaTka 1 BelYUCAUTENbHAS TEXHMKA" 1 MPOgOU0 NOAroTOBKM "ABTOMATU3NPOBAHHBIE CUCTEMbI 06pPaboTku
WHpopMauunn 1 ynpasneHus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.21 Matemarnyeckas norvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE

Mpodpmnb NOAroToBKM: ABTOMATM3NPOBaHHbIE CUCTEMbI 06paboTKM MHOPMaLMK 1 yNpaBneHNs

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1. BopoHeHko A. A. [lnckpeTHas matematuka. 3anayv v ynpaxkHeHUs ¢ pelweHusMu: yiebHo-metoamyeckoe nocobue / A.
A. BopoHeHko, B. C. depoposa. - Mockea: MIH®PA-M, 2019. - 104 c. - (Beicwee obpasosaHue: bakanaspuar). - ISBN
978-5-16-106349-1. - URL: https://znanium.com/catalog/product/1033596 (naTa obpaueHms: 14.08.2020). - TekcT:
3NIEKTPOHHbIM.
2. Kynukos B. B. OuckpeTHas MatemaTuka: y4ebHoe nocobue / B.B. Kynukos. - Mockea: PUOP: UHDPA-M, 2020. - 174
c. - (Boicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-369-00205-6. - URL:
https://znanium.com/catalog/product/1044359 (nata obpaweHusi: 14.08.2020). - TEKCT: aNEKTPOHHbIM.
3. UrowuH B. N. Matematunyeckas noruka: yuebHoe nocobue / B.. UrowwH. - Mockea: UHDPA-M, 2019. - 398 c. -
(Bbicwee obpasosaHuve: bakanaspuar). - ISBN 978-5-16-011691-4. - URL: https://znanium.com/catalog/product/987006
(nata obpaweHns: 14.08.2020). - TeKCT: SNEKTPOHHBIIA.
4. Anekcees B. b. [luckpeTHas matematuka : y4ebHuk / B.b. Anekcees. - Mocksa : UHPPA-M, 2021. - 133 c. - (Boicwee
obpaszosaHue: bakanaspuar). - ISBN 978-5-16-016520-2. - URL: https://znanium.com/catalog/product/1172256 (nata
obpalleHus: 17.05.2021). - TekCT : 3NEKTPOHHbIN.

JdononHutenbHaa nuteparypa:
1. Mpyukos A.B. Matematnyeckas normka v Teopust anroput™os : y4yebHuk / A.B. Mpyukos, J1.J1. Bonkosa. - Mockea :
KYPC, HNU NH®PA-M, 2018. - 152 c. - (bakanaspwuar). - ISBN 978-5-906818-74-4. - URL:
http://znanium.com/catalog/product/956763 (nata obpaueHus: 17.07.2020). - TeKCT : 3N1EeKTPOHHbIA.
2. VrowuH B.N. C6opHUK 3apa4 No MaTeMaTnyeckoi orvke 1 Teopumn anropmuTtmoB : yuebHoe nocobue / B.A. UrowwuH. -
Mockga: KYPC: MIHDPA-M, 2019. - 392 c. - ISBN 978-5-906818-08-9. - (bakanaspuar). - ISBN 978-5-906818-08-9. -
URL: http://znanium.com/catalog/product/986940 (nata obpaleHus: 17.07.2020). - TeKCT : SNEKTPOHHbIA.
3. Mapkos C. M. Jlorvka aonst 6akanaepos : yuebHoe nocobue / C.M. Mapkos. - Mocksa : POP : UH®PA-M, 2020. - 159
c. - (Bbicwee obpasoBaHue: bakanaepuar). - ISBN 978-5-369-01507-0. - URL:
https://znanium.com/catalog/product/1067427 (nata obpauweHusi: 17.05.2021). - TEKCT : 9NEKTPOHHBIIA.
4. Mpsipmosoii O.U. Nloruka. 3agaum n ynpaxHeHus : yuebHoe nocobue ans ctyneHTos By3os / .. Mpsinosoii, H.B.
Crpenkoga. - Mockea : OHUTN-0AHA,2017. - 119 c. - ISBN 978-5-238-01794-5. - URL.:
http://znanium.com/catalog/product/1028514 (nata obpaueHns: 17.07.2020). - TeKCT : 9NeKTPOHHbIA.
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Mporpamma ancumnnuubl "MatemaTnyeckas norvka"; 09.03.01 "MHpopmaTrka 1 BblaMCAMTENbHASA TEXHUKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.21 Matemarnyeckas norvka

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

Hanpasnenne noarotosku: 09.03.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE

Mpogounb NOAroTOBKM: ABTOMaTM3NPOBAHHbIE cUCTEMbI 06paboTKM MHAPOPMALIMK 1 YNPABAEHNS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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