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Mporpamma aucumnnuHbl "MaTtemaTtnyeckas noruka"; 13.04.02 DnekTposHepreTMka 1 anekTpoTEXHMKA; cTapwmii npernoaasatens, 6/c
Xyasartosa J1.B.

CopepxaHue

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

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

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

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

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

4.2. CopepxaHvne oUCLUNINHbI

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

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

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

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

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

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

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

7.2. ononHutensHasa nutepatypa

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

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

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

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

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuHbl "MaTtemaTtnyeckas noruka"; 13.04.02 DnekTposHepreTMka 1 anekTpoTEXHMKA; cTapwmii npernoaasatens, 6/c
Xyasartosa J1.B.

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

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 CnocobeH y4acTBoBaTh B NNAHUPOBAHMM, NMOArOTOBKE W BbINONHEHUN TUMOBbIX

9KCNnepnMeHTanbHbIX nccnefoBaHuin No 3afaHHoOM MeToanke

MnK-4 CnocobeH obpabatbiBaTb pesynbTaTbl 3KCNEPUMEHTOB

BbINyCKHMK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

- OOPMbI MbIlIEHUS, OCHOBHbIE CXEMbl JIOrMYeCKN NpPaBuibHbIX paccyxueHMﬁ, norn4yeckune 3akKOoHbl 1 npasunna
npe06pa303aH|/|;| norn4yeckumx Bblp&)KGHI/IVI, NOrnKy nNpenunkartos;

- MareMaTtunyeckme Mo4eny NpocTeniunx CUCTEM M MPOLECCOB B €CTECTBO3HAHUU N TEXHUKE;

- CTaHAapThl, METOANYECKME U HOPMATUBHbIE MaTepuranbl, onpeaensowmne NPoOeKTPoBaHve, NPOU3BOACTBO 1
COMNPOBOXAEHME 06BEKTOB NPOGECCHUOHANBHOM AESATENBHOCTH;

- MOZenu, METObl M CPEACTBA aHanu3a u pa3paboTkm MaTeMaTM4eCcKoro, MHOPMAaLMOHHOMO U MPOrPaMMHOro
o0becneyeHns BbIYUCIUTENBHBIX 1 aBTOMATU3NPOBAHHBIX CUCTEM.
JonxeH ymeTb:

- NCMNONb30BaTb MateMaTnyeckne MeToabl U OCHOBbI MATEMATMYECKOrO MOOENNPOBAHMS B NPAKTNYECKOM
NesTenbHOCTH;

- ncnonb3oeatb OBM ons peweHus 3agady MatemMaTnyeckoro MoaenmpoBaHns;

- NOTUYECKM U anroOpUTMUYECKMN MBICTUTD;

- caMoCTosITENIbHO pa3bmpaTbCsl B MaTeMaTn4eckom annapaTe, NPUMEHSIEMOM B MTepaType;

- NPVMEHSTb MaTeMaTMYecknin annapat Norvkx 4Ns BblpaXXeHUsl KONMYECTBEHHbIX W KA4E€CTBEHHbIX OTHOLIEHWI
00BbEKTOB.

JHonxeH Bnagetb:

- METOLaMu ONMcaHnsi CXeM C MoMoLLbio doopmyn Bynesoit anrebpbi;

- COBPEMEHHbIMM MHPOPMALIMOHHBIMU TEXHOMOMMAMU U MHCTPYMEHTAlbHLIMM CPEACTBAMU 151 PELEHNS Pas/INyHbIX
3a4a4y B CBOE NPodeCCUOHaNbHOWM OeSTeNIbHOCTU.

2. MecTO AMCUMNNUHDBI B CTPYKTYpe OCHOBHOW NpodheccroHanbHon o6pa3oBaTesibHON NPorpamMbl BbiCLLETO
obpasoBaHus

JaHHas yyebHas aucumnnunHa BkaoyeHa B pasgen "B1.B.[0B.02.02 OucumnanHel (Mogynm)" OCHOBHO
npogoeccroHanbHon obpasosartenbHoi nporpammbl 13.04.02 "3nekTposHepreTnka n anekTpoTexHuka (MnasmeHHble,
nasepHble 1 nyYyeBble NPOLLECCHl U YCTAHOBKM C CUCTEMAMM NUTAHUS U yNpasneHns)" n OTHOCUTCS K AUCLUMNANHAM MO
BbIGOpY.

OcBanBaeTcs Ha 2 Kypce B 4 CEMeCTpe.

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

O6was TpynoeMKOCTb ANCLMIMVHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 30 4aca(oB), B TOM YMC/e NEKUUN - 6 Yaca(oB), MpakTU4eckme 3aHaTus - 24 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 78 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNAUHBI: 3K3aMeH B 4 cemecTpe.

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

Buabl u yachbl
KOHTaKTHOW paboTbl,

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

Tema 1. BbickasbiBaHus. Jlornyeckue
onepaumm Hafl BbiCKasblBaHUSMU.
dopmynbl anrebpbl NOrKUKK.
1 PaBHocunbHble dhopMynbl anrebpsl 4 1 3 0 12
‘Inorvkn. OCHOBHbIE PABHOCWIIBHOCTU.
PaBHOCUNbHOCTY, Bbipaxarowue
OOHW NOrmMyeckue onepauum yepes
opyrue
Tewma 2. PaBHOCWnbHOCTK,
BblpaXarolmne OCHOBHbIE 3aKOHbI
2.|anrebpbl norvkn. Anrebpa Byns. 4 1 3 0 12
DdyHkUMK anrebpbl NOrMku. 3akoH
OBOWCTBEHHOCTH

Tema 3. N3 bIOHKTUBHAS
HopManbHas popma 1 coBeplleHHas
ON3BIOHKTMBHAS HOpManbHas goopma
(AHD n COH®).KoHblOHKTMBHAS
3.|HopManbHas chopma 1 coBeplueHHas 4 1 4 0 12
KOHDBIOHKTUBHAS HOpMasbHas dpopma
(KH® n CKH®). MNpobnema
paspewmnmocTn. MNpunoxeHns
anrebpbl NOTUKN B TEXHUKE.

Tema 4. lNoHATHe npeankara.
Jlornyeckme onepauun Hag
4.[npennkatammn. KBaHTOpHbIE 4 1 4 0 12
onepaumu. MNoHaTne hopmynbl
NOrVKN NpeankaTos.

Tema 5. MHoxecTBa. OCHOBHblE

TEOPETNKO-MHOXECTBEHHbIE

5 [onepaumn. N30b6paxeHne MHOXeCTB 4 1 5 0 15
C MOMOLLbIO Anarpamm

BeHHa-Oitnepa. OCHOBHble

ToXaecTea anrebpbl MHOXECTB.

Tema 6. OTHOwWeHMs. Buabl
OTHOWEHWA. BUHapHbIe OTHOWEHUS.
Cnocobbl 3aaaHns GrHapHbIX
6 oTHowWweHwui. Mpsamoe (oekapToBso) 4 1 5 0 15
‘Inpon3BeneHne MHOXeCTB. BuHapHoe
OTHOLWEHWE OekapToBa
npoussegeHus. CeoincTaa
OTHOWeHwWiA. Teopus rpados.

NToro 6 24 0 78

4.2 CopepXxaHue QUCLUNINHDI

Tema 1. Bbicka3biBaHus. Jlornueckue onepaumm Hag, BbicKa3biBaHUsAMU. DOpPMYNbl anrebpbl IOrMKu.
PaBHOCUNbHbIE hOpMyNbl anrebpbl I0rMKU. OCHOBHbIE paBHOCU/IBHOCTU. PaBHOCU/IBHOCTH, BbipaXKaloL e OgHN
noruvyeckue ornepauum yepes opyrue

Bo3HMKHOBEHNE NOTrMKMN. I'IpenMeT JNIOTNKW. Onpe,ueneHl/le bopM MblWneHns (I'IOH;ITI/IFI, BbICKa3blBaHWA, yM03aKmoquv|;|).
PassuTune norukum Kak HayKW. Anre6pa BblCKa3blBaHWN. Jlornyeckue onepaunn Hapg BbiCKa3blBAHUAMN. OCHOBHblE CXeMbl
norn4yecku npaBubHbIX paccyxp,eHVlVl. YTBep)KJJ,a}OU.lMIZ monyc, OTpI/ILI,&TGJ'IbeII7I MoaycC, npasBnio yTBepXaoeHns
oTpuUaHnA, NpaBnno OTpuUaHnA yTBepXaeHns. Jlornyeckne onepaunn Han BbiICKa3blBAHUAMW. IMoHSATNE CNOXHbIX
Nornyeckux BolckasbliBaHuin. MNoHsATne cpopmy bl anre6pb| noruku. Tabnuua MCTUHHOCTM ONS NOrUNYECcKUX onepauw?l.
Onpep,eneHme paBHOCUIbHbIX OOPMYN anre6pb| noruku. NoHaTne ToXAeCTBEHHO NCTUHHOM N TOXAOECTBEHHO NOXHOM
hbopmynbl. OcHOBHble pPaBHOCUNBbHOCTH anre6pb| NOrNKN. 3aKOHbl NOEMMOTEHTHOCTM anre6pb| NOrnkun, 3aKoH
npoTmneopeyns anre6pb| NOrnkKun, 3akKOH UCKMKOYEHHOro TpeTbero anre6pb| NOrNKN, 3aKOH CHATUS OBOMHOIO oTpunuaHns
anre6pb| NOrnKun, 3aKOoHbI nornoweHns anreépbl norukn. 3aKoH oe MopraHa.
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Mporpamma aucumnnuHbl "MaTtemaTtnyeckas noruka"; 13.04.02 DnekTposHepreTMka 1 anekTpoTEXHMKA; cTapwmii npernoaasatens, 6/c
Xyasartosa J1.B.

Tema 2. PaBHOCUNIbLHOCTH, BbipaXxatoLl e OCHOBHbIE 3aKOHbl anre6pbl noruku. Anrebpa bynsi. yHkuum anre6pbi
NOrukun. 3aKoH ABOWCTBEHHOCTU

PaBHocKnbHOCTY, Bipaxarolme OCHOBHbIE 3aKOHbI anrebpbl norukv. KoMMyTaTMBHbIA 3aKOH. ACCOLMATVBHDBIA 3aKOH.
LOuncTpunbyTrBHbI 3aKOH 1 Aapyrue. PaBHocunbHble npeobpasosanuns coopmyn. Anrebpa Byns. OnpeneneHve goyHKLUN
anrebpbl norukun. Tabnuubl UICTUHHOCTM doyHKUMKM anrebpbl norukn. Ceoictea coBeplueHcTea. DopMynbl anrebpebl
NOrvKU. 3aKOH LBOWCTBEHHOCTY anrebpbl NOrMKW.

Tema 3. I3 bIOHKTUBHas HOpManbHas chopMa U coBepLUeHHasi AM3bIOHKTUBHAas HopManbHas coopma (OHD m
C.OH®).KoHbIOHKTMBHAA HopManbHasa doopMma 1 coBeplleHHas KOHbIOHKTUBHas HopMmanbHasa coopma (KHD m
CKH®). NMpo6nema paspewummocTu. MpunoxeHns anrebpbl NOrMkKu B TEXHUKE.

L3 bIOHKTMBHAA HOpManbHas oopMa 1 COBEPLLEHHAS ON3BIOHKTMBHAS HopMmanbHas ¢oopma (OH® n COH®D).
OnpepeneHne onM3bIOHKTUBHON HOPManbHOW OopMbl. MNpuBeneHne hopMybl K COBEPWEHHOW AN3bIOHKTUBHOM
HOpMasnbHON chopme.

KOoHbIOHKTMBHAs HopManbHas oopMa 1 COBEPLLEHHas KOHbIOHKTMBHAs HopManbHas dopma (AHD n
CIOH®).OnpeneneHne coBeplIEHHON KOHbIOHKTUBHON HOPMasbHOR coopMbl. MNpuseneHne gopmynbl K COBEPLIEHHOA
KOHBIOHKTUBHOV HOpManbHOW chopMe. MNoHATME BBINOAHUMOM chopMyiibl. 3afada Nnpobnembl paspewnmMocT anrebpb
norvku. Kpntepum ToXXAeCTBEHHON MCTUHHOCTY NMPOM3BOMbHOM hopMynbl anredpbl norvkn. Kputepum ToX4eCTBEHHON
NIOXXHOCTMW MPOU3BOSbHON GpopMybl anrebpbl norvku. MpunoxeHust anrebpbl NOrMKN B TEXHWKE - PENENHO-KOHTAKTHbIE
cxeMbl. PelieHne noruyeckrx 3agaqy Metogamm anrebpbl Norvku.

Tewma 4. MoHsiTMe Npeaukara. Jlornueckue onepauuu Hag npegukatamu. KeaHtopHble onepauun. MoHaTne
c¢oopMynbl NOrMKK NpeanKaToB.

MoHsTMe norvku npeavkaTtos. OnpeneneHne ogHoMecTHoro npeaukara. O6nactb onpeaeneHns npeaukara.
MHOX€eCTBO MCTUHHOCTU NpenmnkaTa. OnpeneneHne TOXAeCTBEHHO NCTUHHOIO (TOXAECTBEHHO IOXHOro) npeavkara.
Noruyeckue onepaumu Hag npenmkatamu. OnpeneneHme KOHbIOHKLMW OBYX npeavkaTtos. OnpeneneHune ON3boHKLMMN
IByX npenvkaTos. OnpeneneHvie oTpuuaHna npeaukara. OnpeaeneHme UMNankaumm npeankatos. KBaHTOpHbIe
onepauuy norvku npeamkaTos. KeaHTop BCEOBWHOCTU NOrMku NpeankatoB. KBaHTOp CylecTBOBaHWS IOMVKW
npeavkaToB. KBaHTOpHbIE onepauun Noruky npenmkaTos. MoHsTre goopMynbl Norvku npeavkaTos. Onpenenexue
POPMYIIbl TOTVKM NPEnnKaToB

Tema 5. MHoXecTBa. OCHOBHblE TeopeTuKo-MHOXeCTBeHHblIe onepauun. VI306pa)KeHV|e MHOXeCTB C MOMOLLUbIO
Aunarpamm BeHHa-Sﬁnepa. OcHOBHble TOXAecTBa anre6pb| MHOXEecCTB.

lMoHsATME MHOXEeCTBA. anIMepr MHO>XECTB. Onpep,eneHme paBeHCTBa MHOXECTB. Onpe,u,eneHl/le CeMencTBa MHOXECTB.
Onpep,eneHme BKIOYEHMS MHOXeCTB. MoHaTue noaMHoxecTea. CBOCTBA BKIIOYEHUSI MHOXECTB. Onpep,eneHme
MHOXXeCTBa-CTeneHun. Onpe,u,eneHl/le KOHEYHOro MHOXecCTBa. Onpep,eneHme 06 beANHEHNSI MHOXECTB. Onpe,ueneHVle
nepece4yeHmnsa MHOXeCTB. Onpe,ueneHVle Pa3HOCTN MHOXECTB. Onpep,eneHme pas6|/1eH|/|9| MHOXXEeCTB. OnpeueneHme
yHMBEPCalibHOro MHOXecCTBa. ,D,I/IanaMMbI BeHHa—SVmepa. Onpe,u,eneHVle 9KBMBA/NIEHTHbIX MHOXECTB. OnpeueneHme
cyeTHoro MHoxecTea. OCHOBHbIE TOXOECTBA anre6pb| MHOXECTB

Tema 6. OTHoWweHUA. Bugbl oTHOLEeHWIA. BUHapHble oTHOLEeHUSs. Cnoco6bl 3aaaHUsA 6MHAPHBLIX OTHOLLUEHUHA.
Mpsimoe (mekapToBO) NpousseaeHMe MHoXecTB. BuHapHoe oTHoLleHMe aekapToBa npousseneHusi. CeoncTea
oTHoweHun. Teopus rpacos.

MoHsATME oTHOWeHMSA. Cnocobbl 3aaaHNs 6I/IHaprIX OTHOLWEeHWA. 3anaHune 6I/IHaprIX OTHOWEHWA CMINCKOM nap, ¢
NOMOLLbO MatpuLibl OTHOLWEHNIA. OnpeueneHme npsmMoro (,EleKapTOBOFO) npon3eegeHnsa MHOXecCTB. EI/IHapHOG
OTHOLeHMne NoOMHOXeCTBa AeKapToBOro npom3eeneHus. CeoiicTBa 6I/IHaprIX OTHOLWEHWIA: pe(:pﬂeKCI/IBHOCTb,
aHTI/IpeC*)}'IeKCMBHOCTb, CMMMEeTPUYHOCTb, aCUMMETPUYHOCTb, aHTUCUMMETPUYHOCTb, TOAH3UTUBHOCTD.

5. NMepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota obyyalowmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcs Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABLIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHarowWmxcst PpernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm u ocylecTBAeHNs 0bpa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin depepaumm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHUIA".

MonoxeHue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NpoOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTOYHO atTecTaumm obyyarowmxcsa deaepansHoro rocyAapCTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBepCUTeT".
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MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBELEHNS TeKyLLEel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuit) denepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa3oBaTeNbHbIX Pecypcax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOrO 06pa30BaTENbHOIO Y4YpPEXAEHNS BbICWEr0 NPOdECCUoHaNbHOro obpasosaHns

"KasaHckuin (MprBonxckuin) doegepanbHbln yHusepceutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpaumum, noaroToBKM K UCNOAb30BaHMIO B
y4ebHOM npoLuecce v yoaneHns anekTpoHHbIX 0bpa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOM0 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOrO yypexaeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMIA 0ByYatoWwmxcs
B (heilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENBLHOM yYpEeXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyapCcTBEHHOM aBTOHOMHOM 06pa3oBaTeNnbHOM YYpeXAeHUN BbiCWero NpodeccnoHansHoro

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™ .

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U OOPM KOHTPONS UX OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMneTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHDI

CemecTp 4
TeKyLLMIi KOHTPO/Tb

1. BbickasbiBaHus. JTormyeckune onepaumm Haf, BbICKa3blBaHUSMU.
dopmynbl anrebpbl norvku. PasHocunbHble hopMynbl anrebpbi
norukun. OCHOBHbIE PaBHOCUNBHOCTU. PaBHOCUNBHOCTMN,
Bblpaxarowme 0gHN Normyeckue onepaumm Yepes apyrue

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

3. [In3bloHKTMBHAs HopManbHas hopMa 1 CoBeplIeHHas

O3 BIOHKTMBHAA HopManbHas doopma (OH®D un
CIOH®).KoHbloHKTVBHaSA HOpManbHas gpopma n coBeplueHHas
KOHBbIOHKTUBHAS HopManbHas copma (KH® n CKH®). Mpobnema
paspewwnmocTu. MpunoxeHus anrebpbl NOFMKN B TEXHUKE.

4. NoHaTne npeaukara. Jlormyeckne onepauun Hag npegmkatamu.
KBaHTOpHbIe onepauun. [NoHaTue dopMynbl TOTMKN NPeanKaTos.
5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE onepaLmu.
N306paxeHne MHOXECTB C MOMOLbO anarpamM BeHHa-inepa.
OcHoBHble TOXAecTBa anredpbl MHOXECTB.

6. OTHoweHns. Bnabl oTHOWeEHWA. BUHapHble OTHOLWEHUSI.
Cnocobbl 3aaaHns 6rHapHbIX OTHOLWEHWIA. MpsMoe (aekapToBo)
npoussegeHne MHOXecTB. BriHapHoe oTHoWeHWe fekapTosa
npousseneHus. Ceonctea oTHoweHnn. Teopus rpados.

1 [TectmuposaHue MK-4 , NMK-3
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Otan

bopma KoHTponss |OueHMBaeMble

KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

paboTa

5 [KoHTponbHas MK-4 , MK-3

1. BbickasbiBaHus. JTormyeckune onepaumm Haf, BbICKa3blBaHUSMU.
dopmynbl anrebpbl norvku. PasHocunbHble hopMynbl anrebpbi
norukun. OCHOBHbIE PaBHOCUNBHOCTU. PaBHOCUNBHOCTMN,
Bblpaxarowme 0gHN Normyeckue onepaumm Yepes apyrue

2. PaBHOCWNIBHOCTH, BbipaxXatolme OCHOBHbIE 3aKOHbI anrebpbi
norvku. Anrebpa byns. ®yHkumn anrebpbl Nornkn. 3akoH
[BOWCTBEHHOCTH

3. [In3bloHKTMBHAs HopManbHas oopma 1 CoBepLIeHHas

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

4. MNoHaTne npepukara. Jlormyeckne onepauun Hag npegmkaramu.
KBaHTOpHbIE onepauun. [NoHaTue dopMynbl TOTMKN NPeanKaTos.
5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE onepaLmu.
N306paxeHne MHOXECTB C MOMOLbO anarpamm BeHHa-inepa.
OcHoBHble TOXAecTBa anredpbl MHOXECTB.

6. OTHoweHns. Bnabl oTHOWeEHWA. BUHapHbIe OTHOLWEHUSI.
Cnocobbl 3aaaHusi GMHapHbIX OTHOLWEHWIA. [NpsiMoe (LeKapToBo)
npoussegeHne MHOXecTB. BuHapHoe oTHOWeHMe fekapTosa
npoussegeHus. Ceonctea oTHoweHWn. Teopus rpados.

3 |[peseHTaums NnK-4, rK-3

1. BbickasbiBaHusl. Jlormyeckre onepauumn Haf BbiCKa3blBaHUSIMU.
dopmynbl anrebpbl noruku. PaBHocubHbIE (OOpMyIbl anrebpbl
norvkn. OCHOBHbIE PaBHOCUNBHOCTU. PaBHOCUNBHOCTH,
Bblpaxarowme oHu Nnornyeckmne onepaumm yepes gpyrue

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

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

4. lMonatue npegukara. Jlornyeckne onepaumm Hag npegukaramm.
KeaHTOpHbIE onepauun. MNoHsATUe bopMynbl NOrMKK NPeanKaTos.
5. MHoxecTBa. OCHOBHblE TEOPETUKO-MHOXECTBEHHbIE OnepaLmu.
N306pakeHne MHOXECTB C MOMOLLbIO anarpamm BeHHa-diinepa.
OcHoBHble TOXaecTBa anrebpbl MHOXECTB.

6. OTHoweHNS. Bnabl oTHOWEHMA. BuHapHbIE OTHOWEHUS.
Cnocobbl 3aaaHust BUHapHBLIX OTHOLWEHWIA. [psiMoe (LeKapToBO)
npovsseneHe MHOXeCTB. BHapHoe oTHOWeHWe JekapTosa
npouaseneHus. Ceonctea oTHoWeHWn. Teopus rpacos.

SK3aMeH MK-3, rNK-4

6.2 OnucaHune nokasartenen v KpUTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/inyHbIX 3Tanax ux coopMmnposaHus,
onucaHue LLKan oL,eHMBaHUs

Kputepum
Kgmp"gzﬂ OL,eHNBaHUS 3ran
P OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 4

TekyLLUA KOHTPONb

TecTnpoBaHue

86% npasusibHbIX
otBeTOB 1 Honee.

OT171% 10 85 %
npaBuNbHbIX OTBETOB.

Ot 56% 0o 70%

npaBUNbHbIX OTBETOB.

55% npaBusnbHbIX
OTBETOB N MeHee.
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cucTemaTnyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
martepuana, ymeHme
CcB0BOAHO BBINONHSATD
3ajaHus,
npenycMOTpeHHbIe
nporpammon, ycsoun
OCHOBHYIO NTepaTypy u

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

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

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

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

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

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

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

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

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

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

3HaKOM C OMCUMMNUHBI, NOKa3an |nNporpamMMoii, 3HakKoM C  |Uan MPUCTYNNTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoit, [OKOHYaHnK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHn0BaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpammon CrnocobeH K nx OVCUMMNWHBI, AONYCTUN |OesTenbHoCTn 6e3
ONCLMMNUHBI, YCBOWST  |CAMOCTOSATENIbHOMY NMOrpewHoCT B OTBETE  [OOMNONHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX [MOMOMHEHMIO U Ha aK3ameHe v npwu 3aHATUR NO
MOHSTWIA ANCLMMNAVHBI B [0BHOBNEHMIO B X04e BbINONHEHUN COOTBETCTBYIOIWEN
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYEeckme hesarenbHoCTH. 3HaHMaAMN ong nx
cnocobHoCTM B ycTpaHeHus non
NOHUMAaHWK, N3NOXEHNN pyKOBOLACTBOM
1 UCNONb30BaHUN npenogasaTens.
y4ebHO-NporpaMmMHoro
maTtepuana.
PerncTpaumorHbiit Homep 10290309519 SAEKTPOHHBIH
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6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XoaMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapakTepu3yHoLLMX aTanbl POPMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 4

TeKyLUi KOHTPONb
1. TecTupoBaHue

Tembl 1,2,3,4,5,6

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

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

b) He cnocobHo 3a8aTbh B3aUMOCBSI3N MeXAy SNeMeHTaMu;

C) COCTaBNEHO U3 HyNewn;

L) HEe COOEPXNT 3NIEMEHTOB;

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

3/1EMEHTOB;

6) oTobpaxeHne Tuna B—A;

c) otobpaxeHue Tuna A—A;

d) 3aMeHa MHOXEeCTBa ero AOMNOSIHEHUEM;

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

b) anemeHTbl NpuHagnexar v A, n B;

C) BCE 3NEMEHTbI YHUBEPCYMA KPOME SNIEMEHTOB U3 A;

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

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

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

c) AllA=A, AllA=A;

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

7.VIHBONIOTMBHOCTD: a) =A;

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

c) Alu=U, AllU=A;

d) AllA=A, AlA=A;

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

6) = 0,=0;

c) AB=Al ;

d) AA=A, AllA=A;

9.0THOWeHME: a) cynepno3numns oyHKLMOHaNbHbIX COOTBETCTBUIA;

6) pa3brBaeT MHOXECTBO Ha HEMepeceKatLlnecs NoLMHOXECTB;

C) 3a0aéT B3aUMOCBA3N MEXAY SNEMEHTaMU;

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

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

—_

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

d) pesynbTar npom3BeneHNs OByX COOTBETCTBUIA;

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

C) pesynbTart Npon3BefeHNs OBYX COOTBETCTBUN;

[l) oTpaxaeT onpeaenéHHbIN NPU3HaK y 3NEMEHTOB;

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

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

13.06pa3 MHoxecTBa: a) oTobpaxeHue tuna bllA;

b) anementbl blB, cootBetcTBytoWwME allA;

c) o6 bennHeHe 06pa3oB BCEX INIEMEHTOB;

d) o6beanHeHne 06pa3oB BCEX SNIEMEHTOB;

14.0THOWEHME 3KBUBANEHTHOCTN: (9KBUBANEHTHOCTb)

a) pedbnekCMBHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE

6rHapHOe OTHOLEHNE;

6) pedhnekcrMBHOE, CUMMETPUYHOE, TPAH3UTUBHOE

6vHapHOe OTHOLEHNE;

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

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

6)06beKTbI, COCTABNSIOWMNE MHOXECTBO;

c) napa 06beKTOB MHOXECTBA, CBSI3aHHbIX COOTBETCTBMEM G;

d) MOAMHOXECTBO, NMPUHALNEXAWEE MHOXECTBY;

16.KommyTatneHocTs: a) AlA=A, AlA=A;

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

c) AllB=BlA, AllB=BlA;

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

17.Hectporui nopsook:

a) BblpaxaeT TPaH3UTMBHOCTb;

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

6vHapHOe OTHOLEHNE;

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

Il) aHTUpehNekCMBHOE, aHTUCMMETPUYHOE, TPAH3UTMBHOE

6uHapHoe OTHOLWEHME;

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

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

n) AlA=A, AlA=A;

20.06pas a B B npu cootBetcTBMU G: @) 0TOBpaxeHne Tnna allB;

6) anemenTbl bllB, cooteTcTayIOWME allA;

c) anemenTsl allA, koTopeiM cootseTcTByeT blIB;

d) napa aneMeHTOB (a,b), roe a cooTBeTCTBYET b;
21.AHTUCMMMETPUYHOCTb — 3TO: A) ECJIN BbINOMHAOTCS COOTHOWEHNS:

3 )

b) ecnn aRb Bneyét bRa;

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

d)ecnun aRb n bRc BnekyT aRc;

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

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

C) eCnun HK1 s Kakoro allM He BoinonHsietcs aRa;

d) ecnu aRb n bRc BnekyT aRc;

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

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

C) rOMOMOPMIN3M, SBNSIOWMIACA B3aMMHO OLHO3HAYHbIM COOTBETCTBMEM;

d) 06beamHeHVe 06pa3oB BCEX 3/IEMEHTOB;

24.Mpoobpaz b B A npu G: a) HIOB*A, ecnu nseectHo GIA*B, NpU4ém (b,a)DH, nwb Korpa
(a,p)lG;

6) anemenTbl blB, cooteTcTBytoWME allA;

c) anemenTbl allA, kotopbiM cooTeetcTRyeT bIB;

d) oto6paxerue Tvna blA;

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

C) BClogy ONpeneneHo;

d) CIOPBEKTUBHO;

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

6) paBHOMOLLHO MHOXECTBY HaTypasbHbIX YUCEnN;

C) BCloy onpeneneHHoe MHOXECTBO;

d) 06benmHeHVe 06pa3oB BCEX 3/IEMEHTOB;

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

6) BCe 3M1eMeHTbl YHBEPCYMa KPOME 3N1EMEHTOB U3 A;

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

d) anemeHTbl NnpuHagnexart n A, n B;

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

=
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C) PaBHOMOLLHO MHOXECTBY BELECTBEHHbIX Y1CEN;

d) o6 beauHeHne Npoobpas3oB BCEX SNEMEHTOB;

29.dyHkuUmA: a) oTobpaxeHne Tuna A—A;

6) cyneprno3nuusi oTobpaxeHui;

C) oTpaxaeTt onpenenéHHbIi NPU3HAaK y 3N1EMEHTOB;

1) PyHKLMOHANbHOE COOTBETCTBMIE;

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

b) otobpaxeHne Tuna A—B;

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

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

f: A—>B;

C) HE CIOPBEKTMBHOE 1 HE BCIOAY onpenenéHHoe COOTBETCTBUE;

d) otobpaxeHue Tuna B—A;

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

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

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

PYHKLMOHANBHBIM;

c) 06 beamHeHne NpPoobpa3oB BCEX NEMEHTOB;

d) ecnu oHO PYHKUMOHANbHO U B3aMMHO O4HO3HAYHO;

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

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

PYHKLMOHANbHbBIM;

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

(ab)lG;

d) ecnu oHa He B3anMHO OHO3HA4HO;

35.Cynepno3vumsi: a) 06 beAnHEHNEe HECKOMbKNX COOTBETCTBUIA;

6) OTHOWeHwWe, NoNyY4eHHOEe TPAH3UTUBHbBIM 3aMblKaHUEM UCXOLHOro
OTHOWEHUS;

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

d) oTHOWeEHWe, NoNyYeHHOe PedPNEKCUBHbBIM 3aMblKaHWEM UCXOOHOMO
OTHOLWEHUS;

36.Popmyna: a) yHKUMOHaNbLHOE COOTBETCTBUE;

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

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

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

b) onuckiBaeT oTHOwWeEHWE;

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

d) cBa3biBaeT 2 0To6paKeHUs;

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

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

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

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

C) MHOXECTBO Onepaumii, BXoosawmx B anrebpy;

d) nobaBneHue K Heli HOBbIX orepauunii;

40.Tvn anrebpsbl: a) KONMYECTBO onepaumnin anrebpsol;

6) MHOXeCTBO onepauwii, BXxoaswmx B anrebpy;

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

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

C) (PYHKUMOHaNbHOE 1 B3aMMHO O HO3HA4YHOE COOTBETCTBUE;

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

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

COOTBETCTBMEM;

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

d) 3ameHa MHoxecTBa anrebpbl NP UCXOAHbBIX ONepaunsx;

2. KoHTponbHas pabora

Tembl 1,2, 3,4,5,6

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

1) Yucno 144 okaHumsaetcsa undppon 4.

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

3) KopHeM ypaBHeHUS Ha3blBaeTCS YMCNO, NPy NOACTAaHOBKE KOTOPOro

B ypaBHeHVe Nnony4aeTcs BepHOe paBeHCTBO.

11) YTBepxaeHue

€CnM X Ny ? 4ucna, 10O X+y = y+X

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

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

12) OTpuuaHmne oboaravator L.

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

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

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

WMBaH. Moaoxer Twr.

Tut. 4 He nogoxuran.

®doma. 4 He nogxwmran.

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

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

AHTOH. Bopuc nxer.

Bopuc. Bagum nxer.

Bagowm. AHToH 1 Bopuc oba nryT.

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

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

IxoHc. Ecnn BpayH BUHOBEH, TO BUHOBEH 1 CMUT.

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

a) CoBMeCTUMbI M MOKa3aHUs BCEX TPOUX 3anoA03PEHHbIX?

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

0 YbUX NOKasaHWsX naeT peyb?

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

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

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

a KTO HeBUHOBEH?

4. MNyTeweCcTBEHHNK HAXOAUTCS B OAHOM M3 ropofoB A nnv B, HO B Kakom

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

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

Hu oovH XunTenb He SABNSeTCS pPhiLapeMm 1 IXELLOM OOHOBPEMEHHO.

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

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

KTo n3 gByx nepcoHaxer A n B ? pbiuapb 1 KTo ? nxeu?

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

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

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

KTo ? pbluapb, k10 ? nxeu?

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

owue yTeepXxaeHus: A: Mbl Bce ? nxeubl;

B: poBHO 0auH 13 Hac ? pbluaps.

Kto Takmne A,BunC

3alayn Ha nepeceyeHne n 06 benHEHNne MHOXECTB.

& 1.1

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

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

®1.2

MycTtb U ? yHuBepcanbHOe MHOXECTBO BCEX KOMMbIOTEPOB B (PUPME.

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

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

C ? MHOXeCTBO BCEX KOMMbIOTEPOB, UMEIOLINX MOAEM.

KakoB conepxatenbHblii CMbICI KaXA0ro U3 cneayolwmnx MHOXECTB:

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

€13

MycTtb U ? yHuBepcanbHoe MHOXECTBO BCEX (hmpM ropoaa.

A- MHOXECTBO (pVpM, NPOJAIOWMX OPTrTEXHUKY;

B ? MHOXECTBO (h1pM, MPOM3BOASLMX NOCNErapaHTUtHoe 06CNyXMBaHME;

C ? MHOXECTBO (OMPM, NMEIOLLMX MNOXYI0 PENyTALNIO.

Kakoe conepxatenbHblii CMbICI CneayowWwmx MHOXECTB:

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

©14

MycTtb U ? yHuBepcanbHoe MHOXECTBO BCEX NtoAern Ha 3emne;

A- MHOXECTBO Ntoaew, xusywmx B Poccun;

B ? MHOXecTBO ntofeit, He ctapwe 18 ner;

C ? MHOXECTBO NOJEN, yyawmxcs B By3ax.

Kakoe conepxatenbHblii CMbIC CneayowWwmx MHOXECTB!

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

@15

Myctb U ? yHMBEpCanbHOE MHOXECTBO BCEX KHUM B MUPE.

A ? MHOXECTBO KHUT, Metolwumxcs B bubnuoteke KamA3a;

B ? MHOXECTBO KHUI O KOMMblOTEPAX;

C ? MHOXECTBO KHUM Ha UHOCTPaHHbIX A3bIKaX;

I - MHOXeCTBO KHUI nsgarenncTea ?Hayka?;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290309519
Crpanuvua 13 13 26.

A



Mporpamma aucumnnuHbl "MaTtemaTtnyeckas noruka"; 13.04.02 DnekTposHepreTMka 1 anekTpoTEXHMKA; cTapwmii npernoaasatens, 6/c
Xyasartosa J1.B.

E - MHOXECTBO KHWI B TBEPLOM MEPENNETE.

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

@ 1.6

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

A)

5) 0A00B0O0O0C

B) C\(A [l B)

N (A 0080 00

L) A\B\C

® 1.7

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

A) Al O (0)

B) (AB) [ (cll)

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

N @e\D)iilc

€18

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

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

4) U\(ClA).
@19

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

OG'bFICHI/ITb cnenyouwmne BbipaxkeHns:
1)B

2) AC

3) C\B

4) AU(B C)

5) AUBUC

@ 1.10

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

NAAIMI).

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

3)Al(BIMm).

4)u\( Im).

5)(A\)D.

6) 0 0(AlB)).

opraHoB v 6e3 npuuenos.

€ 1.11

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

6) Windows 98;

B) Linux

Huxe nprBeneHbl pesynbTtathl onpoca:

50% - Tonbko Windows XP;

25% - Tonbko Windows 98;

15% - Tonbko Linux;

1% - Tonbko Linux n Windows 98;

7% - Tonbko Windows XP n Windows 98;

1% - Tonbko Linux n Windows XP.

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

®1.12

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

€ 1.13

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

©1.14

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

€ 1.15

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

€ 1.16

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

@117

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

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

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

3)MHOXeCTBO aBTOMOOUNEN MPABOOXPAHMTENBHBIX OpPraHoB 63 NPULLENOB.

4)MHOXeCTBO aBTOMObMnel 6e3 NpuLEenos.

€ 1.18

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

€ 1.19

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

€ 1.20

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

a) TONbKO B onMMnuage no Marematmke?

6) Tonbko B onMMnuane no guaunke?

B) TONbKO B oniMMnunage no nHpopmartmke?

& 1.21

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

@ 1.22

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

A) CKONbKO Y4EHUKOB NIOBAT TONBKO KNACCUYECKYHO My3bIKY?

B) Tonbko coBpeMeHHy0?

€ 1.23

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

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

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

@ 1.24

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

1)

2);

3)

4)

5)

@ 1.25

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

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

B) A3 ={y:y B};

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

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

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

¢ 1.26

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

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

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

He cTapue 25 neT n MHOXeCTBO BCEX

MPOrpPamMMNCTOB C BbICWIMM 06pa30BaHNEM;

6) MHOXeCTBO BCex Npenofasareneii ¢

BbICWIMM 06pa30BaHMEM 1 B BO3paCTe

cTapwe25 net, HO He ABNSAWUXCS

nporpamMmmcTamu;

B) MHOXECTBO BCEX NPOrpamMMnNCTOB ,

He 3HaoWmMX aHIMMUNCKOro A3blka;

) MHOXeCTBO BCEX NporpamMmmucTos 6e3

Bbiclero obpasoBaHns 1 He cTaple 25 ner;

[) MHOXeCTBO BCex npenogasarenen mnaguwe

25 neT n MHOXECTBO BCEX nNpernogasarenen,

He paboTalowyx NPorpaMM1UCTamu;

€) MHOXeCTBO BCEX NpOorpaMMmMcToB Mnague

25 ner.

YnpoleHre onepaunii Haa MHOXECTBAaMMU.

@ 1.27

OcyuecTBMTb Onepauun Hag MHOXECTBaMu, eCNu:

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

a) 6) B)

r) (A\B) C n)

€ 1.28

OcyuecTBnTb onepauun Hag MHOXeCTBamu, ecnu:
U={1,2,3,4,5,a,b,c,d,e}, A={1,a,b}, B={c,d,e}, C= {5,a,b}, D={1,e}

a);0);8);r);
)
@ 1.29

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

a) (AB)\(A )

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

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

r) (AB)I0 (A 0UB)

@ 1.30

Jokasatb cnenyrowme CBOMWCTBA Onepauuii Hag MHOXECTBaMu:
a) ; (MOEMNOTEHTHOCTb)
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6) ; (3akoHbl Ae MopraHa)

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

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

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

@ 1.31

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

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

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

@ 1.32

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

6)

B) (A\B) C

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

) A\B

e) (C\A) 0B

€ 1.33

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

2)u\All(clBy)).

3)A\(ClB).

4) 0(0c).

s)ula)lsl).

¢ 1.34

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

Ynpoctutb:

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

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

@ 1.36

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

2) All(BlcC)

3) AllB

4) All (B\C)

5) A (B C)

@ 1.37

YnpocTuTb cneayolme BbipaxXeHus:

1) (AB) (AllC)

2)(AB) 0 (B)

3) (A B)U(A C)

€ 1.38

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

©1.39

MHoXecTBO A COCTOUT M3 ymncen, kpatHbix 3. MHOXeCTBO B ? 13 uucen, 3akaHumBatowmxcs Ha ungpy ?2?. MHoxecTtso C
? U3 ymcern, KpaTtHbIx 8.

M3 kakmx yncen cocTosiT MHOXECTBA:
a)Alls0lc

6) (A DB)\C

8) (A 0B) 0lc ?

HOwnarpammbl Oiinepa-BeHHa

@ 1.40

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

2)lB = ()

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

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

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

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

1)(w)lc)ls.

2)(Alc)B.

3)(AllC)\B.

4)(AB)lC.

@ 1.42

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

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

©1.43

Jokasatb cnenyrowme yTBepXaeHs ¢ NoOMOLLbiO guarpamm dinnepa-BeHHa.

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

0(clDy).

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

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

((alBlc).

@ 1.44

Mo paHHbIM gmnarpammam diinepa-BeHHa cocTaBnTb HECKONBKO BbIPaXEHUIA.

@ 1.45

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

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

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

@ 1.46

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

2. OTHOWeEHUS 1 onepaumu

3afaHne OTHOWEHNIA

@ 2.1

Myctb M paBsHo {2,5,-7,9,12,-15}. CocTaBnTb Matpuubl U CNMCKK nap otHoweHuin R1, R2lMm2.

Ecnm R1 ? ?umeTb cymmy 6onblue pgecstn?, R2 ? 2uMeTb pasHocTb 6onblue Hyna?.

®22

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

€23

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

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

CocTtaBntb MaTpuLy OTHOWEHWIA, 3a4aHHbIX HA CUCTEME MHOXECTB D(F), roe F={1,2,3,4}; R ? ?nepecekatbcs ¢ ?7.
®25

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

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

R2 ?7?6bITb paBHbIM?;

R3 ? ?6bITb He MeHble?

®26

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

© 27

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

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

©28

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

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

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

©29

3 paHHbIX NMpuMepoB BbiBpaTh Te, B KOTOPbLIX BbINO/HAETCS AHHOE OTHOWEHWE:

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

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

@ 2.28

Halit npasyto 1 nesyto 061acTb OTHOLWEHNS:

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

@ 2.29

SlBnseTcs N OTHOLWEHNE

R= {(3,2), (B’S)’ (054)! (d,5)},

onpeneneHHoe Ha 0eKapTOBOM MPOU3BELEHUN MHOXECTB:

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

€ 2.30

SlBnsetcs nu otHoweHme R:

R={2,a), (1,a), (3,8), (4,B), (3,¢),

onpeneneHHoe Ha 0eKapTOBOM MPOU3BEAEHNN MHOXECTB:

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

@ 2.31

SlBnsetcs nu oTHoweHue R:

R={(1,a), (158)’ (3,d), (5’0)1 (Svd)a

onpeneneHHoe Ha OeKapTOBOM MPOU3BEAEHUN MHOXECTB

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

@ 2.32

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

SBnsieTcs nu oTHoweHue R doyHkunen?

@ 2.33

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

@ 2.34

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

€ 235

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

Cnepytowme OTHOWEHNS:

R1 ? ?6bITb poautenem?

R2 ? ?6bITb BHYKOM?

R3 ? ?6bITb CbIHOM (Ho4Yepblo) ?

R4 ? ?6bITb 6paToM nnm cecTpoi?

R5 ? ?6bITb osinen nnm Tetein?

R6 ? ?6bITb ABOIOPOLHBIMU CECTPAMU Unu 6patbamn?

€ 2.36

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

R2 ? cupetb HanpoTnB

CaolicTBa OTHOWEHWIA

€ 2.37

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

€ 2.38

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

€ 2.39

KakoBbl cBOMCTBA OTHOWEHWIA, 3a4aHHbIX: HA MHOXECTBE N0AEN:

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

€240

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

@ 2.41

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

242

B BoooéMe nnaBatoT neckapu 1 kapacu. 3Hasl, 4To Kapacu ? XulHble Pbibbl, BISCHWTb CBONCTBA BMHAPHOIO OTHOWEHMS
R ? ?6bITb CbeAeHHbIM? (T.€. ObITb NULLENA).
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€ 2.43

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

©2.44

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

@ 2.45

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

@ 2.46

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

@ 2.47

OxapakTepn3oBaTtb OTHOLWEHUS, 3a4aHHbIE HA MHOXECTBE HaTypaNbHbIX YUCen:

a) R1 ? 6bITb CTPOro MeHblle

6) R2 ? nmeTb 0bwWwKMin gennTens

B) R3 ? ObITb HEe MeHblue

€ 2.48

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

€ 2.49

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

€ 2.50

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

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

M:={a, B, C, d, €},

roe a ? ycTponcTeo BBOLA,;

b ? apudomeTnyeckoe ycTporicTBo (MpoLeccop);

C ? yCTPOWCTBO yNpaBneHns;

d ? 3anomuHaloLee yCTPONCTBO;

e ? yCTPOMCTBO BbIBOAA.

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

€ 2.51

3afgaHa CTpykTypa cnegyouero suaa:

BbinmucaTb napebl, Ansg KOTOPbLIX BbIMOMHAOTCA OTHOWEHWS:

A) R1 ? 6biTb feioM

B) R2 ? 6bITb osnen

B) R3 ? 6bITb ABOIOPOAHBIM BpaTom

@ 2.52

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

3. Teopwns rpachos

€ 3.1

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

@ 3.2

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

€ 3.3

3apatb rpad MaTpuLamMn CMEXHOCTM 1 UHUMAEHTHOCTH, CMCKOM pebep.

@ 34

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

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

& 3.6

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

a010001

b001100

c000101
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@ 3.7

[MocTponTte ans gaHHOro rpadgoa M3oMopdoHbIv eMy rpado.

€ 3.8

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

€ 3.9

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

€ 3.10

Mo paHHOM MaTpuLe CMEXHOCTM NOCTPOUTL rpad.

12345

100011

200101

301010

410100

511000

€ 3.11

LOna rpacos G1, G2, G3 nocTpouTb MaTpuLbl MHLUMOEHTHOCTN.

€ 3.12

Ons rpacpos G1, G2, G3 nocTponTb MaTpuriLibl CMEXHOCTHU.

€ 3.13

Onpegnenntb cTeneHn BepwuH rpacos G4, G5, G6.

€ 3.14

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

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

€ 3.16

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

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

3. MNMpe3eHTauums

Tembl 1,2,3,4,5,6

1. BoickaabiBaHus. Jlormyeckue onepaumm Hag BbiICKasblBaHUSIMU

2. ®opmynbl anredpbl norvkn. PaBHocunbHble dpopMynbl anrebpbl normkn. OCHOBHblE PaBHOCUIBHOCTU. PaBHOCUNBHOCTH,
BblpaxaroLwme Of4HN NIOrMyeckue onepaumm Yepes apyrue

3. [In3bloHKTMBHAs HopManbHas oopMa 1 CoBepLlIEHHAs AN3bIOHKTUBHAS HopManbHas popma (OH® n COHD).

4. KoOHblOHKTMBHAs HopManbHas oopMa 1 COBEpLLEHHAs KOHbIOHKTMBHAs HopManbHas dpopma (KHD n CKHD)

5. MpunoxeHusi anrebpbl NOTUKK B TEXHUKE.

6. MNpeawvkart. lornyeckre onepauun Hag npeaukaramu.

7. KeaHTopHble onepauun. [MoHsATHE dhopMynbl NOrMKK NPeanKaToB.

8. MHoxecTBa. OCHOBHbIE TEeOPETNKO-MHOXECTBEHHbIE Onepaunn. I/I306pa>KeHv|e MHOXeCTB C NMOMOLWbIO anarpamm
BeHHa-SVmepa. OcHoBHbIe TOXOeCTBa anre6pb| MHO>XECTB.

9. OTHoweHwWs. Buapl oTHoweHWA. BuHapHble oTHoweHKs. Cnocobbl 3anaHnst GMHapPHbIX OTHOLWeHWIA. MpsMoe
(nekapToBO) NponsBeAeHVie MHOXecTB. BuHapHoe oTHoweHVe aekapToBa npousseneHnst. CBOMNCTBA OTHOLWEHMWIA.

10. Teopus rpadpos. OCHOBHblE NOHATUS TeopUN rpaddoB.

Ok3ameH

Bonpochbl k ak3ameny:

. OnpeneneHne MHoxecTBa. OB03HaYeHNe MHOXeCTBa.[TpuMepsbl.

. OnpeneneHne paBeHCTBA MHOXECTB

. OnpegneneHne cemeincTea MHOXECTB.

. OnpegeneHne NogMHOXeCTBA.

. OCHOBHbIE CBOICTBA BKMOYEHNS.

. OnpegneneHne MHOXeCTBa-CTEMNEHMU.

. OnpegneneHne KOHEYHOro MHOXeCTBA. Ee OTHOWeEHWE K OUCKPETHO MaTeMaTuke.

. OnpegneneHne 06beanHeHNs MHOXeCTB. 306paxeHne ¢ noMollbio auarpamm BenHa-Sinepa. MNpumepsl
. OnpeneneHne nepeceyeHnst MHOXECTB. M306paxeHune ¢ nomoLbio auarpamm BeHHa-Oiinepa. MNpumepsl

O©oo~NOoOOOTh~,WN =
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10. OnpeLeneHne pasHOCTV MHOXECTB. V1306paxeHre ¢ noMoLbto avarpamm BeHHa-Siinepa. Mpumepsbl
11. OcHOBHbIE TOXAEeCTBA anrebpbl MHOXECTB.

12. OnpeneneHune pasbreHunsi MHoxecTea. [Mpumepbl

13. OnpepneneHne aKBUBANEHTHOCTN MHOXECTB.

14. OnpepneneHne CHETHOrO MHOXECTBA.

15. OTHOwWeHuS. Buapl oTHowWweHWA. BuHapHble oTHowWweHWs. Cnocobbl 3aaaHns GuHapHbIX OTHOLWEHWIA. Mprmepbl.
16. OnpepneneHne NpPSMOro (oekapTosa) NPoM3BeneHNs MHOXECTB. [1pumepsi.

17. OnpeLneneHve 6MHAPHOro OTHOWEHWS LEeKapTOBA NPON3BELEHMS.

18. OnpeneneHne pehnekCMBHOCTM OTHOWEHNS.

19. OnpepeneHne aHTUPEdNEKCUBHOCTN OTHOWEHNSI.

20. OnpepeneHne CMMMETPUYHOCTU OTHOLLEHUSI.

21. OnpegpeneHne aCUMMETPUYHOCTM OTHOLIEHNS.

22. OnpepeneHne aHTMCUMMETPUYHOCTM OTHOLWEHNS.

23. OnpepeneHne TPaH3UTUBHOCTM OTHOLIEHNS.

24. OnpepeneHne OTHOWEHNS 3KBUBAIEHTHOCTMU.

25. OnpepeneHne OTHOWEHNS TONEPaHTHOCTU.

26. OnpepneneHne OTHOLWEHNS HECTPOroro nopsaka.

27. OnpepeneHne OTHOLWEHWS CTPOroro nopsiaka

28. Onpepnenexue rpada. Pebpo rpagpa. dyra rpadgoa. MpumMeps.

29. OnpeneneHne HEOPUEHTUPOBAHHOIO rpada.

30. OnpegneneHne oprpadcpa. CmewwaHHbIv rpadp.Mlpumepsl.

31. Bugbl rpadpos. Onpenenexve netnn. OnpegenerHne ncesporpada..lpumepsi.

32. Bugbl rpagpos. OnpeneneHne CMeXHbIX BepWH. . OnpeaeneHne cMexHbix pebep. MHumaeHTHble pebpo(ayra).
Mpumepbl.

33. OnpepeneHve ctenexmn BepwiH rpada. OnpeneneHve nonycTeneHmn 3axoaa 1 ucxona sepwnHbl oprpadoa. Npumepsl.
34. NzonnpoeaHHas BeplwmHa Hrpadha. KoHuesas BeplmHa rpada. MNMpumepsi.

35. OnpegpenenHve nonHoro rpada. Mpumepsi.

36. OnpegneneHvne gononHeHus rpagoa.. Mpumepsi.

37. Onpepenenve noarpada. Mpumepsi.

38. OnpegpeneHve asynonbHoro rpadga. MNMpumeps..

39. OnpepeneHne NapocoyeTaHs HEOPUEHTMPOBAHHOrO rpadpa. MNpumeps.

6.4 MeToouueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHO-periTUHIroBas cucteMa oLeHKM 3HaHuin obyvatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[nsa 3ayéra:

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

55 6annoB n MeHee - "He 3a4TeHO".

[ing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) OonbiTa Ortan | KonnuectBo
KOHTpoOns DesiTeNlbHOCTU, XapaKTepu3yHLLLMX aTanbl hOpMUPOBaAHUSA KOMMETEHL U 6annos
CemecTp 4
TekyLLUA KOHTPONb
TecTtuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopMe nnm C NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTB. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo 1 20
TECTOBbIX 3a4aHuii. Ha BbiNnonHeHne BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOHEHHbIX 3a4aHWUA.
KoHTponbHas |KoHTponbHas pabota npoBOAUTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
pabota nonyyaroT 3afaHnsa Onsi NpoBepKU YCBOEHUS MpoiiaeHHoro Mmatepmana. Pabota 2 20
BbINO/HAETCSA B MMCbMEHHOM BUAe 1 coaétca npenogasarento. OueHnsaoTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECkme cnocobHOCTW, BnaaeHme
MeToaMu, yMeHMWsl N HaBblKu, He06XoauMble AN BbINOMHEHWS! 3aAaHNIA.
PerncTpaumorHbiit Homep 10290309519 OBAEKTPOHHBIH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
MpeseHTauus [Obyyarowmecs BbINOMHSAOT NPE3EHTALMIO C MPUMEHEHNEM HEOOXOLNMbIX
NpOrpamMmMHbIX CPELCTB, pelas B npeseHTaumm noctasneHHble npernonasarenem 3 10

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

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

7. MNepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(monyns)

7.1 OcHoBHas nuTeparypa:

1. BopoHeHko A.A. lnckpeTHasa matematuka. 3agadv u ynpaxHeHus ¢ peweHmnaMmn [OneKTpoHHbIA pecypc]:

yyebHo-MeToan4eckoe nocobue / A.A. BopoHeHko, B.C. depoposa. - Mockea: HALL MIH®PA-M, 2014. - 104 ¢. - (Bbicliee
obpasosaHue). - ISBN 978-5-16-006601-1. - Pexxum gocTtyna: http:/znanium.com/catalog/product/424101

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

3. UrowwH B.N. Matematuyeckas noruka [9nekTpoHHbIl pecypc] : y4eb. nocobue / B.WU. UrowwH. - Mocksa : IHOPA-M,
2018. - 398 c. + [on. matepmansl [9neKTPOHHbIA pecypc; Pexum goctyna: http://www.znanium.com]. - (Bbiclee
obpasosaHue: bakanaspuar). - ISBN 978-5-16-011691-4. - Pexxum goctyna: http://znanium.com/catalog/product/987006

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

7.2. OononHutenbHaa nuteparypa:

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

2. VrowuH B.N. C6opHUK 3aaa4 No MaTeMaTnyeckoi Iorvke 1 Teopun anropuTMoB [SNeKTPoHHbIA pecypc] : yyeb.
nocobue / B.W. UrowwuH. - Mockea: KYPC: UH®PA-M, 2019. - 392 c. - ISBN: 978-5-906818-08-9 .- (bakanaspwar). -
ISBN 978-5-906818-08-9. - Pexxum noctyna: http://znanium.com/catalog/product/986940

3. Mapkos C.M. INorvka nns 6akanaBpoB [SneKTpoHHbIl pecypc] : yuebHoe nocobue / C.M. Mapkos. - Mocksa: ML
PVOP, HUL NH®PA-M, 2016. - 159 c. - (Bbicee obpasoBaHue: bakanaspwuar). - ISBN 978-5-369-01507-0. - Pexum
noctyna: http://znanium.com/catalog/product/516091

4. I'paposoi, O.W. Nornka. 3agauu n ynpaxHeHust [OnekTpoHHbIi pecypc): yueb. nocobue ons ctyneHTos By3os / O.U.
Npsposoit, H.B. Ctpenkosa. - Mocksa : KOHUTWN-OAHA,2017. - 119 c. - ISBN 978-5-238-01794-5. - Pexum poctyna:
http://znanium.com/catalog/product/1028514

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYS)

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

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xone nekuun CTyAEeHT OOJ1XXeH BHMMaTe/lbHO CnywaTtb U KOHCNEKTMpoBaThb NEKLUNOHHbIN marepuan.
Jns noaroToBkM K 3aHATUSM pekomMeHayeTcs oépamaTb BHMMaHme Ha I'IpOﬁﬂeMHble BOMPOCHI,
3aTparveaeMble npenoaasarteneM B Nekunun, U rpynnmposaTb MHGOPMALINIO BOKPYT HUX. XenatenbHo
BblOENATb B I/ICI'IOI'Ib3yeMOI7I nmteparype noCctaHOBKM BOMPOCOB, HA KOTOpPbIE pa3HbIMA aBTOpPaMn MOTyT
ObITb 1aHbl OTBETHI.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne I'Ipm nposeneHnn npakTnyecknx 3aHATUN CTyOEHT OO/IXEeH NPOBECTN NOUCK NHpopMaL M B
3aHATNA MHTepHeTe no aTom Teme n N3Y4NTb MatTepunan, C Uuenbko 3aKkpenneHmns 3HaHWA, NoNy4YeHHbIX Ha
nekumsx. Takxe npwu nposeneHnn npakTn4eCckKnx 3aHATUN CTyOEeHT OOJ1XeH OTpa6OTaTb 3anaHune C

Lenblo 3akpenneHns 3HaHWM, NONy4YeHHbIX HA NeKuunsx.

camocTosi- | Bo BpeMsi caMOCTOSITENbHBIX 3aHATUI CliefyeT U3y4YnTb PEKOMEHOYEMYO NUTEPATYPY MO AaHHOMY
TenbHas Kypcy. NpocMOTpeTb TEOPETUYECKIME BbIKNAOKM Pa3HbiXx aBTOPOB. XXenaTenbHO LOMOMHSATL KOHCNEKT
pabota NeKLMiA No pesynbtataM U3ydeHus nutepatypbl. Takxe HeobxoaMMO pelwaTb 3a4a4u, KoTopble
NpeLCTaBNeHbl B Pa3HOi nutepatype 4ns 3aKpenneHnsi NONy4eHHbIX 3HaHWIA.

TecTnposaHue TecToBble 3agaHns No npenMeTy 0xXBaTbiBAlOT BECb KPYr MHGbopMauumu, I/I3y'-IeHHbII7I Ha nekumnsax n
OTp&ﬁOTaHHbIX Ha NPaKTUHYECKUX 3aHATUAX. B TecToBbIx 3a4aHnsX B KaX40M Bonpoce n3
npencrtaBeHHbIX BapnaHTOB OTBETa I'IpaBI/IJ'IbeII7I TONbKo oamH. Ecnn Bam kaxercs, 4yto npasunnbHbIX
OTBETOB 6OJ'IbLIJe, Bbl6|/|paI7ITe TOT, KOTOprI7I, Ha Baw B3rnsag, Hanbonee npanmbe||7|.

KoHTponbHas | KoHTponbHble paboTbl MO NpenMEeTy 0XBaTbiBAKOT BECh KPYT UHCPOPMALMM, U3YUYEHHBIA HA NEKLUSX 1

pabota 0TpaboTaHHbIX Ha NpakTuyYecknx 3aHAaTUsX. KoHTponbHble paboTbl HEOOXOAUMO BbINOMAHUTDL B
MUCbMEHHOM BMOE Ha KaXIyto 3aaHHYl0 TEMy B OTAENbHON TeTpaam. [nsa peweHus 3aaaq
HeobxonMMa TeopeTUYecKas 1 NpakTUyeckas noaroToBKa.

npeseHTauuns | MpeseHTauns Ha 3a4aHHylo TeMy LOMXKHA HarNsAHO ONUChIBaTb OCHOBHbIE MONOXEHWs TeMbl. s
npeseHTaumMm HeobXoArMO MCMOSb30BaTh NPOrpaMMHbIe NPOAYKThI, MO3BONSOWME NPELCTaBUTD
nocTaeneHHyto 3aaaqvy. KonnyecTso cnaijoB 3aBUCUT OT BbIOpaHHOM TeMbl U LONXHO BbiTb He Bonee
20. MNpwv AeMoHCTpauuy NpeseHTaLnmn yYUTIBaeTCs TakXe ee 0popMIeHme.

aK3aMeH MopnrotoBka K aK3aMeHy BKNOYAET B cebsi Kak MOBTOPEHWE paHee M3y4eHHbIX BOMPOCOB Ha bonee
BbICOKOM YPOBHE, TaK 1 yrnybneHue, 3aKpenneHrne U caMonpoBepKy NpMobpeTeHHbIX U MMEIOWUXCS]
3HaHwui. Mpy NoaroToBKe K 9K3aMeHy He0bX0LMMO ONMpaTbCs NMPEXAe BCEro Ha NEKLUM, a TakXe Ha
MCTOYHVKU 1 3a4a4u, KOTopble pas3bupanvch Ha 3aHATUSIX B TeHeHWe cemecTpa. B kaxaom bunete Ha
3K3aMeH cofepxarcs 2 Bonpoca.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX NMPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHve avcumnamHbl "MaTtemaTrdeckas noruka" npeanonaraet UCMONb30BaHWE CeaytolWero NporpaMmMHOro
obecneyeHns 1 MHGPOPMAaLIOHHO-CNPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToOMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMW B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn Kk KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. PoHn 6nbnmotekn cpopMmnpoBaH C y4eToM
BCEX N3MeHEeHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHMKK, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNEeKChbl, MOHOrpadouun, asTopedpeparbl, AMccepTaLmnm, SHLMKIONEANMN, CNOBAPY U CNPaBOYHNKN,
3aKOHO4ATENbHO-HOPMATMBHbLIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3fgaHns u N3naHus, Bbinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeMe
NapatenbcTea "MlaHb" , DOCTYN K KOTOPOW npenocTasneH obyvatowmmesi. 36C NapatenscTea "MaHb" BKItoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUM n3pgatenbcTea "flaHb" 1 Opyrux Beoylwmx n3natenbcTs y4ebHon nutepatypbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT LOCTYN K HAYYHOR, y4eBHON nnTepatype 1 Hay4HbIM NEPUOLMNYECKM U3AAHUSIM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBneHuiA ¢ cCobNoAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayno)
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OcBoeHne gucumnnuHbl "MatemaTtuyeckas noruka" npegnonaraeT UCMNONb30BaHME CNeayLWEero
MaTepuanbHO-TEXHMYECKOro obecneyeHns:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErpUPOBaHHbBIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanmaauum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHust U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaUTOPMM COCTOUT M3: MybTUMEOUAHOrO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe MHTePaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHus obopynoBaHneM, nHTepdoeiicol noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCS KNOYEBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWMUM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM pabo4nM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCE CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUabl ayAUTOPHOM Harpyskin obydatolmxcs B yao6HOR 1 [OCTYMHOM
LNl HUX OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00y4YeHMs, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns BCeX KOPNopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbioTepHOe 060pyioBaHMEM UMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX Nofb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCMIPUHUMATL OLHY W Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEeHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, (DOPMUPYEMBIX
OVUCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILNOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGOpMaLum, OpraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTVBHOW KOHTAKTHOW paboTbl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ANCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTU caa4m oby4atowmMcst UHBANMOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBNIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4yéTta nnmn aK3ameHa, nposoaounMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 13.04.02

"OnekTpo3HepreTMka 1 aNeKTPOTEXHNKA" U MarncTepckon nporpamme MNMna3MeHHble, NasepHbIE U Ny4eBbie NPOLIECCHI U
YCTAHOBKU C CUCTEMaMUN NUTAHNUS U YNPaBneHns .
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