YacTHoe npodeccuonanbHOe 00pasoBaTeIbHOE yUpeKIeHHE .
«CEBEPO-KABKA3CKHUHU KOJUVIEJ’>K MTHHOBAIIMOHHBIX TEXHOJIOI'NN»

PaccmoTpena u yTBepxkaeHa YTBEPXIAIO

Ha [legarorngyeckom cosere Hupekrop UIIOY «CKKHUT»

o1 09.06.2022 ITpotokos Ne 04 A.B. XyxkoBa
«09» urons 2022

@ )
[lokyMeHT noAnKcaH KBanumunpoBaHHON
3NEKTPOHHOM NOANKCHI

CBEAEHUA O CEPTUOUKATE 3NN

Coprvdear: 01 95NMOFTADSLA 1AEPRTEOO) 72420
Aeicresrenen: C 20211247 110541 so 20030547 111541
Opraeages: WNCY «CXOATS

Bnageney Myxoes Anna Bnasavupossa

\ J

IPOI'PAMMA YYEBHOM JUCIIATIINHBI
JAUCKPETHAS MATEMATHUKA

09.02.06 CETEBOE U CUCTEMHOE A/IMUHUCTPUPOBAHHUE

CETEBOM U CHCTEMHBIN AIIMUHUCTPATOP

CoracoBaHo:
3amecTuTeNbh IUpEKTOpa Mo yueOHo - meToauueckoi padore C.B. Mapuenko

IIpoBepeno:
PykoBonuTens 00beIuHEHNS] MHHOBALIMI M CETEBOTO M CUCTEMHOT0 aqMuHucTpupoBanust B.M. XXykosa

CocTaBureJib.
IIpenonaBatens A.E. ['opnuenko

2022



[Tporpamma y4ueOHOM AUCUMIUIMHBL [lMCKpeTHAs MaTeMaTHKa pa3paboTaHa B COOTBETCTBUU C:

- IIpukazom Muno6puHayku Poccum ot 09.12.2016 roma Ne 1548 "OO6 yrBepxkacHuu dene-
PaJIbHOTO TOCYAaPCTBEHHOT0 00Pa30BaTEIBHOIO CTAaHAAPTA CPETHETO MPOPECCHOHATHLHOTO 00pa3oBaHuUs
no crneuranbHocTu 09.02.06 CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHUEY

YkpynHenHnas rpynna cneuuanabHoctTu: 09.00.00 Madopmarrnka u BEIYUCIUTEIbHAS TEXHUKA

Opranm3anusi-paspaéoryuk: YactHoe npodeccuoHanbHOEe oOpa3oBaTeinbHOE yupexkaeHue «Ceepo-
Kaskasckuil Kosuie Kk MTHHOBAIIMOHHBIX TEXHOJIOTUI



COJAEP/KAHUE

. OBIIAA XAPAKTEPUCTHUKA I[TPOI'PAMMBI YYEBHOM
JUCHUITJIIMHBI

. CTPYKTYPA W COJEPXAHUE TIPOTPAMMBlI VUEBHOU
JICLIMITJIVHDI

. YCJIOBUSA PEAJTU3ALIMU [TPOTPAMMBI VYEBHOU
JIACLUTIINHEI

. KOHTPOJIb 1 OLIEHKA PE3VJIETATOB OCBOEHUA 1TPOI'PAMMUBI

YUYEBHOI AUCLIUIIJIVHDI

. ®OHJ] OLIEHOYHBIX CPE/ICTB

. METOJIMYECKUE PEKOMEHJALIMHN

[ee)



1. OBIIIASL XAPAKTEPUCTHKA ITPOT' PAMMBbI YUEBHOM JTUCITATIINHBI
JUCKPETHAS MATEMATUKA

1.1 ObaacThr npuMeHeHHs padoueii MporpaMMbl
PaGouas mporpamma yaeOHoi nucrurumabl EH.02 JluckpeTHast MaTeMaTrKa sIBJISIeTCS YaCThi0 OCHOBHOM
obpasoBarenbHoil mporpamMmbl B cooTBeTcTBHM ¢ PI'OC mo cnemumanpHoctu 09.02.06 CereBoe u
CHCTEMHOE aJIMUHUCTPHPOBAHNE, KBAUTU(UKAIUS - CeTeBOW U CHCTEMHBIH aIMUHHCTPATOD

1.2 MecTo mporpaMmbl y4eO0HOM JMCHHMIIMHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMBbI: JHC-
IMIUTHHA BXOUT B MaTeMaTHYeCKUi 1 00N ecTecTBeHHOHAY4YHBIH UK (EH.02).

1.3 Pe3yabTaThl 0CBOCHHMS NPOTrPaMMbl Y4eOHOM M CUMILTHHBI
B pamkax mporpaMmbl yueOHOM TUCIUTUIMHBI (POPMUPYIOTCS CIIETYIONNEe KOMIETCHIINH:

Koa v HazBaHue KoMIeTreH-
1197071

YMmenust

3Hanug

OK 01. Bsibupars crnocoObl
pemieHust 3agad  npodeccuo-
HAJILHOW JICSITEJIbHOCTH TPH-
MEHUTEIIbHO K  Pa3IUYHBIM
KOHTEKCTaM

pacrio3HaBaTh 3ajady H/WIKM Ipo-
omeMmy B  mpodeccCHOHATEHOM
W/WIA  COLMATIbHOM KOHTEKCTE;
aHAM3UpPOBaTh  3a7ady  W/WIU
npobaeMy U BBIJEIATh €€ COCTaB-
HBIE YaCTH; OMpPEIENSATh O3TaIbl
peleHus 3a/1auu,;

BBISIBIATH M 3(PQPEKTUBHO HCKATh
nH(popMaIHI0, HEOOXOAUMYIO IS
pelieHns 3aJaud u/uiaM npoouie-
MBI;

COCTAaBHTDH IUIAH NIEHCTBHS; Ompe-
JIeTUTh HE0OXOAUMBIE PECYPCHI;
BJIQJIETh AKTyaJIbHBIMH METO/JIaMHU
paboThl B mpodeccHoHaIbHOW U
CMEXHBIX cepax;

peann3oBaTh COCTABICHHBIN IUIaH;
OLIEHUBATh PE3YJIbTaT U MOCIe-
CTBHS CBOUX JICMCTBHH (caMOCTO-
STEIIEHO WJIM C TTOMOIIBIO HACTaB-
HHKA)

aKTyallbHBIM MpPOQecCHOHANbHBII
U COIMATbHBIA KOHTEKCT, B KOTO-
pOM MPUXOAUTCS paboTaTh U
KUTh;

OCHOBHBIE HCTOYHHKU HH(MOpMa-
IIUU U PECYPCHI JUIS PEHICHUS 3a-
nad U mpoOiem B Tpodeccuo-
HaJIHHOM W/WJIA COITUATTBHOM KOH-
TEKCTE;

QITOPUTMBI BBIIOJTHCHHS padoOT B
npo(hecCHOHATFHOW U CMEXKHBIX
oOnactsx; MeroAbl paboThl B
npo(hecCHOHATFHOW U CMEXKHBIX
chepax;

CTPYKTYpy TIUIaHa JUIsl DPELICHUS
3a/1a4; TOPSAOK OLEHKHU pe3yiib-
TATOB peIIeHUus 3aaa4 npodeccu-
OHAJILHOM JEATEIbHOCTH

OK 02. Ocy1iecTBiATh MOUCK,
QHWIN3 W  UHTEPIPETALHIO
uHpopMaluu, HE0OX0AUMOI
JUIsL BBIIIOJIHEHUS 3ajad Ipo-
dbeccoHATBPHOW  JICSITEIIBHO-
CTH

ONpeAeNaTh 3aJaydl Juid IOHCKa
uHpOpMalLUY; OIpPEeNsiTh Heoo-
XOJIUMBbIE HCTOYHUKU HUH(POpMa-
HH,;

IUTAHUPOBaTh INPOLIECC TIOMCKA;
CTPYKTYpUpPOBaTh  MOJIY4aeMYIO
nH(pOpMaILIHIO;

BBIJICNIATh Hamboyee 3HAYMMOE B
nepeyHe HHpopMaIuy;

OLICHMBATh MPAKTHYECKYIO 3HAUYU-
MOCTb  pe3yJIbTaTOB  TIOMCKa;

HOMEHKJIaTypa HHPOPMAIIMOHHBIX

HUCTOYHUKOB TMPUMEHSIEMBIX B
npopeCCHOHATBHOU  JACSATEIHHO-
CTH;

MPUEMBl CTPYKTYPHPOBAHUS HH-
¢bopmanuu;

dbopmar odopmieHus pe3ysbTa-
TOB MOKMCKa HH(pOpMALIUU
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0(opMIISITH pe3yIbTATHI TOUCKA

OK 03. IlnanupoBath U pea-
JN30BBIBATH COOCTBEHHOE
npodeccuoHanpHOE U JIMY-
HOCTHOE Pa3BHTHE.

OIIPENIeNIATh aKTYalIbHOCTh HOpMa-
THBHO-IIPABOBOM JIOKYMCHTAIIUHU B
npoeCCHOHATILHON  JICATEIILHO-
CTH; TPUMCHATH COBPEMEHHYIO
HAYYHYIO popeCCHOHATBEHYIO
TEPMUHOJIOTHIO; ONpPEACTATh U
BBICTPaMBaTh TPACKTOPUU  TIPO-
(beccroHaTBPHOTO Pa3BUTUS M ca-
MOO0Opa3OBaHMS

Co/iep)KaHHEe aKTyallbHOW HOpMa-
TUBHO-TIPABOBOW JOKYMEHTALIUU;
COBpeMEHHasi Hay4Hasi U Tpodec-
CHOHAJIbHAad TCPMHUHOJIOTHA; BO3-
MOXXKHBIE TPAaCKTOPUH MpodeccH-
OHAJIBHOTO PA3BUTHUSA U caMoo0pa-
30BaHHS

OK 04. PaboraTh B KOJUICKTH-
Be U KomaHje, 3(QeKTHBHO
B3aUMOJCHCTBOBATh C KOJIIE-
ramu, pyKOBOJCTBOM, KJIMEH-
TaMH.

OpPraHU30BBIBATh PA0OTy KOJIIEK-
THBa M KOMAaHJbI, B3aUMOJCH-
CTBOBATh C KOJUICTaMH, PYKOBOJ-
CTBOM, KJIMEHTAaMH B XOJ€ IpO-
(hecCHOHATTbHOM eI TEIIBHOCTH

IICUXOJOTHUYCCKHUEC OCHOBBI JICsI-
TEJIBHOCTH  KOJUIEKTHBA, IICHXO-
JIOTHYECKHE OCOOECHHOCTH JIUYHO-
CTH; OCHOBBI IIPOCKTHOM JEATCIIb-
HOCTH

OK 05. OcymiectBiATh yCT-
HYI0 U NHCbMEHHYIO KOMMY-
HUKAIMI0 Ha TOCYAAapCTBEH-
HOM SI3bIKE€ C Y4E€TOM OCOOECH-
HOCTEH COLMAIbHOIO M KYIb-
TYPHOT'O KOHTEKCTA.

IPAMOTHO M3J1araTb CBOM MBICIIH U
oopMIATE TOKYMEHTHI IO IPO-
(beccuoHaIbHON TeMaTHKe Ha roc-
YIApCTBEHHOM S3BIKE, IPOSBIITH
TOJIPAHTHOCTb B pabouemM KO-
JIEKTHBE

OCOOCHHOCTH  COLIMANIBHOTO U
KYJIbTYPHOTO KOHTEKCTA; IIpaBuia
oQopMIIEHHUS JTOKYMEHTOB M TIO-
CTPOEHHS YCTHBIX COOOLICHUIA.

OK 09 Hcnonb3oBath uHpOP-
MallMOHHBIE TEXHOJOTUH B
npohecCHOHANBHOM AesITeNb-
HOCTH

MPUMEHITh CpelacTBa HUHGOpMa-
LIUOHHBIX TEXHOJIOTHH IS pele-
HUS TpodecCHOHATIBHBIX 3a/1ay;
HCII0JIb30BAaTh COBPEMEHHOE IIPO-
rpaMMHOE oOecrieueHue

COBPEMCHHEIE cpenacTBa u
ycTpoiicTBa  MH(OpMaTH3AINH;
HOPSJOK UX HMPUMEHEHHS M IPO-
rpaMMHOE o0OecrieyeHHue B Ipo-
(eccnoHabHOM IESTETBHOCTH

OK 10 TIlonmb3oBaThecsi TIpo-
deccroHanbHOW JTOKyMEHTa-
IHUEN Ha TOCYJApCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.

MOHUMATh OOMIMKA CMBICT YETKO
MIPOU3HECEHHBIX  BBICKA3bIBAaHUN
Ha U3BECTHBIE TeMbI (Tmpodeccro-
HaJIlbHble M OBITOBBIE), MOHUMATh
TEeKCThl Ha 0a3oBble Mpodeccuo-
HAJIbHBIE TEMBI; YYacTBOBAaTh B
JMajorax Ha 3HaKoMble oOuue u
npodeccuoHalbHbIE TEMBI; CTpPO-
UTh MPOCTHIE BBHICKA3bIBAHUS O CE-
0e u o cBoell npodeccuoHaIbHON
JesITeIbHOCTH; KPAaTKO 0OOCHOBBI-
BaTh U OOBSICHUTH CBOW JICHCTBUS
(Tekymue M TIaHUpYeMBbIe); M-
caTb IPOCThIE CBSA3HBIE COOOIIE-
HUS Ha 3HAKOMBIE WJIM MHTEpeCy-
fo1mue npodecCHOHATHHBIC TEMBI

OCHOBBI  NPEANPUHUMATEITHCKON
JeSITeIbHOCTH; OCHOBBI (DMHAHCO-
BOM T'pPaMOTHOCTH; IpaBwia pasz-
paboTKK OM3HEC-TIIIAHOB; MOPSIIOK
BBICTpanBaHUS MPE3CHTAIINN;
KpeIUTHBIE OAHKOBCKUE TPOIYK-
TBI




2. CTPYKTYPA U COJAEP)KAHUE ITPOT'PAMMBI YUEBHOM U CIHUILIVHBI

2.1. O6beM nporpamMmMbl y4eOHOMH TUCHUILINHBI U BBl PA0OTHI

Bun yueGHO# paboThI O6beMm B
aKaJIeMUYECKHUX Yacax
ouHas hoopMa oOydeHus
O0BeM yueOHOM TUCIIMILTAHBI 64
B TOM YHCJIC peaIn3yeMblid B OpMe IPAKTUICCKOHN MOATOTOBKU 32
B TOM YHClIe U3 00beMa y4eOHOM TUCITUTUIMHEIL:
Teopernueckoe oOyueHHE 32
[TpakTuyeckue 3aHsATHs (€CIU MPETYCMOTPEHO) 32
CamocrosTenpHas padboTa (eciid npeaycMoTpeHa) 0
[Ipomexxyrounas arrectanus/ @opma KOHTPOIIS Hudd. 3ager (3 ce-
MECTp)




2.2. TemaTH4YeCKHIi IUIAH U CO/IEPKaHNe YUeOHOI TUCHUILIMHBI [{cKpeTHAsI MATeMAaTHKA

HaunmenoBanue DopMbI Coaepxxanue ¢popm opranuzanuu y4eOHoOM e TeJIbHOCTH O6neM Koabl
pa3aesnoB U TeM opralmsalfnn 00y4arIIMXCH wacop | PEA1HM3Ye Yposenn
yueOHO MBIX
(ouyHas OCBOCHUSA
AeATeJbHOCTH KOMIIETEH
o0yuyawuuxcst hopma) 110707
Tema 1. OcHOBBI Teopernueckoe 1.OcHOBHBIE TTOHATHS B ONIPEICTICHUS TCOPUH MHOKECTB 8 OK 01, 1
TEOPHUN MHOXKECTB 06yquHe 2. Onepanuu HaJ MHOYKECTBAMHU M MX CBOHCTBA 02, 03, 04,
3.JlekapToBa NPOM3BEACHUE U CTENICHb MHOXKECTBA 05, 09, 10
4.0OTHOIIEHHUS] B MHOYKECTBAX
[IpakTrueckoe (B TOM 4mciie B popMe NPAKTHYECKOH MOATOTOBKH) 8 2
3aHATHE [Ipaktuueckue 3ananus. JlaboparopHas pabora
Huckyccus
Tema 2. Ocnosbl Ma- | TeopeTrueckoe 1.Jloruueckue onepannu. GOpMyIIBI JIOTHKA 16 1
TEMaTHYECKOM JIOTH- 00y4eHue 2.3aKO0HEBI JIOTUKU. PaBHOCHIIbHBIE TTPEOOPa30BaHUS
KU1 3.byneBs! hyHKINH
4. MeTops! yripoteHus OyIeBbIX (PYHKITHN OK 01
5.0cHoBHbIe K1acchl QyHKIMi. [ToHOTa MHOMXKECTBA ’
6.0Onepanysa JBOMYHOrO cioxeHuss. MHorousneH JKeraiakruHa 02,03, 04,
7.0cuHoBHbIe Kiacchl pyHknmid. [lomHoTa MHOXecTBa. Teopema Ilocta 05, 09, 10
8. IIpeaukat. Onepanyy HaJ NpeIMKaTaMu
[IpaxkTueckoe (B TOM 4ucJie B (popMe NPAKTHYECKOMN NMOATOTOBKH) 16 2
3aHSATHE [IpakTrueckue 3agaHus
Tema 3. OcHOBBI Teopernueckoe 1.OcHOBHBIE TIOJIOXKEHHSI TEOPUH rpadoB 8 1
Teopuu rpados o0yueHue 2.MapuipyTsl ¥ ITyTH B HEOPHEHTHUPOBAHHBIX U OPUEHTUPOBAHHBIX Tpadax
3.CBs3HOCTB TpadoB OK 01,
4.9iepoBsl rpadbl 02, 03, 04,
5.JlepeBbs U B3BELICHHbIE rpad)bl 05, 09, 10
[IpakTueckoe (B TOM 4ucJie B (popMe NPAKTHYECKOMN NMOATOTOBKH) 8 2
3aHATHE [IpakTHueckue 3axaHus
IIpomexyTouHas aTrecTanms (UIU yka3atbh popmbl KoHTpouisi) — IuddepennupoBannbiii 3auet ( 3 cemectp)
WTOIO: | 64

JIis XapakTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIoIue 0003HaYeHNU:
1. — o3HaKOMUTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE JIEITEIFHOCTH 10 00pas3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)
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3. YCJIOBUS PEAJIN3AIIMA YYEGHOU JUCHUILINHBI

3.1. TpeGoBanusi K MaTepHAIbLHO-TEXHHYECKOMY o0eclevyeHH0 00pa3oBaTe/IbHOW Mpo-
rpaMMblI
Jns peanuzanuu 0Opa3oBaTENbHON MUCIHUILIMHBI OPTaHU3aIMsl J0JDKHA pacloiarath
UHPaCTPyKTYypol, oOecrieunBaroliell IpoBeIeHNE BCEX BUOB MPAKTUYECKUX 3aHITUH, Mpery-
CMOTPEHHBIX Y4€OHBIM IIJIAHOM, 00pa30BaTEIbHON MPOrpaMMON. A TaKxKe:
- KaOMHET 11 IPOBEIECHU 3aHATUI
- OCHallleHHe KaOuHeTa

Ne I HanmenoBanne O60py,I[OBaHI/I$I I TexHmueckoe onrucaHue

I. CneunanusupoBaHHas MeO€EIIb U CUCTEMbI XPaHEHMsI

OcHOBHOE 000pyIOBaHUE:

CTOJ1 y4eHUYECKUI pPEryJIMPYEMBbIi 11O BBICOTE

Cryn yueHndeckuit pEeryJaupyeMblil 110 BBICOTE

JlononHurenbHOe 000pyIOBaHUE:!

MarHuTHO-MapKepHas jgocka / Gaumyapt | MOAeIb MOAXOAWT Ul TMHChbMa (PHCOBAHHMS)
MapKepaMu U JUIs pa3MeleHus: OyMaKHbIX Ma-
TEPHUAJIOB C MOMOILBK) MATHUTOB

II. Texanueckue cpesicTBa

OcHOBHOE 000pYTIOBaHUE:

CereBoii GmIIBTp C IIPEJOXPAHUTENIEM

HHTEepaKkTHBHBIHI IPOrpaMMHO- | AMaroHajdb WHTEPAKTUBHOHN JTOCKU JIOJDKHA CO-
anmapaTHbIi KOMIUIEKC MOOWJIBHBIN WM | CTaBIATh He MeHee 657 mroiimoB (165,1 cm);
CTalMOHApHBIM, TporpaMMHOE obecme- | s MOHHTOPA MEPCOHAIBFHOTO KOMIBIOTEpA U
qyeHue HOyTOyKa — He MeHee 15,6” (39,6 cm), muias-
meta — 10,5 (26,6 cm)*

JlonosHuTENbHOE 000PYIOBAHUE!

Kononku JUI BOCHPOM3BEACHUS 3BYKa JIIOOOH MOnu-
bukauuu
Web-kamepa 10601 Mo duUKauu
I11. JIleMoHCTpanmoHHbIE y4eOHO-HAIJISIHbIE TOCO0OUs
OcHoBHBIE!
| Harmsitasie mocoGust | mer
JlononHUTENbHBIE:
| mer | mer

- OCHAIllEHHE MOMEUICHUH, 3aJeHCTBOBAHHBIX MPU OPTraHU3aALMM CaMOCTOATENbHON U
BOCIHUTATEIbHON PabOTHI:

MOMEIIECHUS Ul OpraHU3alliid CaMOCTOSATENBHOM M BOCHUTATENbHOM pabOThl TOJKHBI
OBITh OCHAIIICHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO MOJIKITIOYEHUS K HH(POPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «MHTepHeT» u obecreueHneM JOCTyIa B 3JIEKTPOHHYIO HH(OP-
MAalMOHHO-00pa30BaTENBHYIO Cpey 00pa30BaTeIbHON OpraHM3any.

3.2. TpedoBaHus K yueOHO-MeTOAUYECKOMY 0OecneyeHHI0
VY4eOHO-MeTOIMUeCKUH MaTepuan MO JUCHUIUIMHE BKIIOYAET: JICKIUH; MpPaKTUYEeCKHUe

3aHATHUA, IICPEUCHD BOIIPOCOB K TEKYIIEMY KOHTPOJIIO 1 HpOMG)KWO‘-IHOfI aTTrecranuu.

3.3. UuTepHeT-pecypcsl

! NoctaHoBneHne MNaBHOro caHWTapHoro Bpaya Poccuiickont depepaummn ot 28 ceHTabpa 2020 roga N 28 «06
YTBEPXKAEHMN caHUTapHbIX npasma CMN 2.4.3648-20 "CaHuTapHO-3anuaemmonornyeckne TpeboBaHMa K opraHmsa-
LMAM BOCNUTaHUA U 0OYyYEeHUA, OTAbIXa M 0340POBAEHUA AETEN N MoSIoAeKN"
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1. -http://www.edu.ru. ®enepanbubiii moptan «Poccuiickoe oOpazoBaHue»

2. - http://window. edu.ru/ Uuadopmanmonnas cucrema «ExmHoe OKHO moctyma K oOpa3oBa-
TEJIIBHBIM pecypcam»

3. - http://fcior.edu.ru denepanbHblil EeHTP HHGOPMAITHOHHO-00PA30BATEIILHBIX PECYPCOB

4. - http:// www .tih.kubsu.ru/informatsionnie-resursi/elektronnie-resursi-nb.html Daexrponnsie
OMOIMOTEYHBIE CUCTEMBI H PECYPCHI.

3.4. IlporpammHoe obecneyenne, HuGppoBbIe HHCTPYMEHTHI
Komtemk obecrieueH HEOOXOIMMBIM KOMILICKTOM JIMIICH3MOHHOTO W CBOOOIHO PacIpo-
CTPaHSEMOTO MPOTPAMMHOTO 00ECIICYCHHU S, B TOM YHCJIE OTCUECTBEHHOTO MPOU3BOJICTBA.
Hcnonb3yroress mporpaMMbl, BXOJsIMe B EMUHBIA peecTp pOCCHMCKHX MPOrpaMM s
AJIEKTPOHHBIX BHIYMCIUTEIBHBIX MAITMH U 0a3 JAHHBIX, a TAK)XKE PEECTP COLUATBHBIX COICETEH:
«Supexe. Jluck (s Windows)», Sunekc.IToura, Telegram, Power Point, BKonTakre (vk.com),
Y outube.com, Bebunap.py

3.5. OcHoBHAasi NeYaTHAsA WM JJIeKTPOHHAS JUTEepaTypa

OneMeHTHI BbICIIeH MaTeMaTuku : yuebHoe nocooue uist CITO / B. U. Benoycosa, I'. M. Epma-
koBa, M. M. Muxanesa [u ap.] ; mox penakiueii b. M. BeperennukoBa. — 2-¢ uza. — Capatos,
ExarepunOypr : [IpodoOpazoBanue, Ypansckuii penepanbHblii yauBepeuteT, 2019. — 296 ¢. —
ISBN 978-5-4488-0395-6, 978-5-7996-2795-9. — Tekct : 3IeKTpOHHBIA // DIEKTPOHHO-
oubmuoreunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/87794.html
(mara oOpamenns: 15.02.2021). — Pesxxum poctyna: mist aBropusup. Iloas3oBareneit

Anmnaros, A. B. Matematuka [ DnekTpoHHBIH pecypc] : yueOHoe mocobue ans CI1O / A. B. An-
naToB. — 2-¢ u3J. — DIJIEKTPOH. TeKCTOBbIe jganHble. — CapatoB : [Ipodobpazosanue, A [1n
Op Menua, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexxum poctyma:
http://www.iprbookshop.ru/80328.html

INopromikun, A. I1. MaremaTuka [DnexkTpoHHBIN pecypc] : yueOHoe nocodue / A. I1. T'opromkun
; mox pen. M. M. BonnHuyapa. — DneKTpoH. TekcToBele AaHHble. — Capatos : Al ITu Op Me-
Ina, 2019. — 824 C. — 978-5-4486-0735-6. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/83654.htmi

MyxamernnHoBa, P. I'. Marematuka. ITonroroska k @enepalbHOMY HHTEPHET-3K3aMeHY [ DJIek-
TPOHHBIN pecypc] : yuebHo-MeToanueckoe nocodue aiia CIIO / P. I'. MyxamerauHoBa. — Diek-
TPOH. TeKCTOBbIe naHHbIe. — CapatoB : IIpodobpazosanue, 2019. — 117 c. — 978-5-4488-
0256-0. — Pesxum moctyna: http://www.iprbookshop.ru/83655.html

Maremartuka [DnekTpoHHbIi pecypc] : yuednoe nmocodue / P. I1. lllenenesa, H. W. T'onosko, b.
H. BaHoB [u n1p.]. — DnekTpoH. TekcToBble JaHHble. — Capatos : Al IIu Op Menua, 2018. —
194 c. — 978-5-4486-0107-1. — Pexum nocryna: http://www.iprbookshop.ru/70267.html

3.6. lomosiHUTEIbHAS NEYATHAS WM JIEKTPOHHAS JIUTEpaTypa

TerpyamBunu, E. B. MaremaTuka [DnexTponHslid pecypc] : npaktukyMm / E. B. TerpyamBunu,
B. B. EpmoB. — DnekTpoH. TekcToBble naHHble. — Caparos : Aii [l Dp Menua, 2019. — 159
c.— 978-5-4486-0220-7. — Pexxum nmocryma: http://www.iprbookshop.ru/71567.html

[To3nuskoBa, T. A. MaremaTuka. HTerpanbHoe ucuucieHne (QyHKIMA HECKOJIbKUX MepeMeH-
HBIX. DJIEMEHTHI BEKTOPHOTO aHa/In3a [ DIEeKTpOHHBIN pecypc| : yuebHoe mocobue / T. A. Tlo3a-
HskoBa, A. H. botBuy. — DnekTpoH. TekcToBbie naHHbIe. — KpacHosipck : Cubupckuii dene-
pampHBI  yHHBepcuteT, 2019. — 113 c. — 978-5-7638-3920-3. — Pexum pocryna:
http://www.iprbookshop.ru/84228.html



http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/83655.html
http://www.iprbookshop.ru/70267.html
http://www.iprbookshop.ru/71567.html
http://www.iprbookshop.ru/84228.html

Maremaruka. Yacte 1 [DnektpoHHBIA pecypc]| : mpaktukyMm / coct. E. ®@. TumodeeBa. —
DeKTpoH. TekcToBble AanHble. — CrtaBpormnois : CeBepo-KaBkasckuil ¢enepanbHblii yHUBEPCH-
tet, 2019. — 183 ¢. — 2227-8397. — Pexum gocryna: http://www.iprbookshop.ru/83225.html

3.7. CioBapu, CIpaBOYHHMKH, HIUKJIONEIUN, NMEPUOAUYECKHE MATEPUAIbl (KypPHAJIbl M
ra3erbl)

Bectauk Poccuiickoro yHuBepcutera npykObl HaponoB. Cepus Maremaruka. MHbopmaruka.
Oduszuka. M3ngarenscTBO: Poccuiickmii yHUBEepcUTET ApYKObI HapomoB. ['ox ocHoBanus: 2006
ISSN: 2312-9735, roxa Beimycka 2018. http://www.iprbookshop.ru/32515.html

Becthnuk Poccuiickoro yHuBepcutera npyxObl HapomoB. Cepusi Marematuka. MHbopMaTuka.
Ouszuka. M3ngarenscTBO: Poccuiickmii yHUBEepcUTET ApYKObl HapomoB. ['ox ocHoBanus: 2006
ISSN: 2312-9735, ron Beimycka 2017. http://www.iprbookshop.ru/32515.html

Becrank MockoBckoro yauusepcurera. Cepust 15. BerauciaurenpHasg MaTeMaTHKa U KHOEpHETHKA
N3narenbecTBOo: MOCKOBCKHH TroCyaapCTBEHHbIM yHuBepcureT umeHu M.B. Jlomonocosa.l'on
ocuoBanus: 1946 ISSN: 0137-0782. T'ox Beimycka 2017. http://www.iprbookshop.ru/56896.html

Pyccko-anrno-ucnano-gppaHily3ckuid clioBapb MaTeMaTHUYE€CKUX TEPMUHOB : y4eOHBIN cloBaph /
cocraButenu H. H. Hekpacosa, B. B. I'opsiinos, E. C. Jlorsuna, noxa pegakuueit M. B. llutu-
KoBa. — Boponex : BopoHeXckuil Tocy1apcTBEeHHbBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCH-
tet, ObC ACB, 2016. — 67 ¢. — ISBN 978-5-89040-589-0. — Tekcrt: 31eKTpoHHBIN // Diek-
TPOHHO-OMOIMOTEUHAs cucremMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/59129.html — Pexxwum moctyma: 1is aBTOPU3UP. MMOJIB30BATEICH

https://rg.ru/ Poccuiickas rasera

https://ug.ru/ Yuurenbckas rasera
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http://www.iprbookshop.ru/83225.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/56896.html
http://www.iprbookshop.ru/56896.html
https://vk.com/away.php?to=https%3A%2F%2Frg.ru%2F&cc_key=
https://ug.ru/

4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUA YYEFHOU JJUCIUILIN-

HbI

KOHTpOJIb U OII€HKA PEC3YyJIbTATOB OCBOCHUA yqeGHoﬁ JAUCHUILIMHBI OCYIIECTBIIACTCA IIperioaa-
BAaTCJIEM B IIPOLCCCC MPOBCACHUS MMPAKTUICCKUX SaHﬂTHﬁ, BBITTIOJIHCHUHN ITPAKTHYCCKUX 3aHaHHﬁ,

nabopaTopHO PabOTHI.

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX
BH/I0B Y4eOHOM /1eATeIbHO-
CTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX Jeii-
CTBHIA)

Tema 1. OCHOBBI TEOPHH MHOYKECTB
Tema 2. OCHOBBI MATEMaTUYECKON JJOTUKH
Tema 3. OcHOBBI TeOpHH rpadoB

BreimonHeHne — mpakTHYEeCKHX
3amanuii. JlabopaTopnas pabo-
Ta. [luckyccus

PGSyJ'IBTaTBI IIOoArOTOBKH 06yqafoumxca IIpH OCBOCHHUHU I10 yqe6H0171 JAUCHHUIINIMHE OIMPCACIIACTCA

OLIEHKaMH:
Onenka Coaep:kanue IIposiBiaenust
CryneHt HE obnanaer | OGHaApPYKUBAIOTCS poOebI B
HEOOXOIUMO CHUCTEMOH | 3HaHUSAX OCHOBHOI'O IPOTrPAMMHOIO
H 3HaHUI U yMEHHH MaTepuala, JIOITYCKAKTCS
€YJ0BJICTBOPUTEIILHO
IPHHIUITHATIbHBIC OIINOKHU B
BBIIIOJIHEHUU PEIYCMOTPEHHBIX
IpOrpaMMoii 3aJaHuii
YpoBeHb OIEHKH pe3ynbTaToB | OOHApPYKUBAIOTCS 3HAHUS
oOydeHHs TOKa3bIBaeT, YTO | OCHOBHOTO MPOrPaMMHOTO

CpaBHCHHC n 000CHOBaHUE
BBI60pa MCTOJ0B PCUICHUA

CTYJICHTBI 00naiaT | Matepuaia B o0bemMe, HEOOXOAUMOM
HEo0Xo1uMon CUCTEMOM | IId JanbHenen yueObl 51
3HaHUI n BJIQJICIOT | MPEACTOSIIEH paboTsI 10
HEKOTOPBIMH ~ YMEHUSIMH IO | CIIEHUATIBHOCTH (mpodeccun);
JMCIIUTUIMHE. CryaeHTsl | CTYAEHT CIIpaBJisieTcs c
CIIOCOOHBI IMOHUMATh M | BBITIOJIHEHHEM 3aJIaHHH,
MHTEPIPETUPOBATh OCBOCHHYIO | IPEAYCMOTPEHHBIX IpOrpamMmoi,
Y 10BIETBOPUTENHEHO uH(pOpPMAIIMIO, YTO SBIISETCS | 3HAKOM C OCHOBHOW IJIUTEpaTypoOM,
OCHOBOM YCHEIIHOTO | peKOMEHI0BAHHOU MIpOrpamMMmoil.
dopmupoBanus  ymenuir U | Kak MIPaBUJIO, OIIEHKA
HaBBIKOB hipe: peuieHus | "yIOBIETBOPUTENIBHO'" BBICTABIISIETCS
MPaKTUKO  OPUEHTUPOBAHHBIX | CTYICHTAM, JOMYCTUBIIUM
3a71a4 NOTPEIHOCTY B OTBETE U NIpH
BBITIOJITHEHUH 3aJIaHNH, HO
001a7af0IITIM HEOOXOIMMBIMHA
3HAHUSIMUA IS UX YCTPAHEHUs MOJ

PYKOBOJICTBOM MpeNoiaBaTes
YpoBeHb ocozHaHHOTO | OOHapyXUBaeTCsl TMOJIHOE 3HaHUE
BJIaJICHUS y4eOHBIM | TPOTPAaMMHOTO MaTepuana; CTyIeHT,
MaTepuaioM W y4eOHBIMHU | yCIICUTHO BBITTOJIHSAFOLIIM I
YMEHUSMH, HaBBIKAMH U | IPEAyCMOTPEHHbIE B  IpOrpamme
Xopoio crocobaMu  AESITETbHOCTA TO | 3aJlaHusl, YCBOMBIIHA  OCHOBHYIO
JMCIIUIUINHE; CHOCOOHHI | IUTEPaTypy, PEKOMEHJOBAHHYIO B
aHaJIN3UPOBATh, NpOBOJUTH | mporpamMme. Kak mpaBuio, OlEHKa

"XOpomIo" BBICTABIISIETCS CTYJEHTaM,
MOKAa3aBIIUM CUCTEMATHUYECKHI
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3aJaHui B MPaKTUKO-
OPHUEHTHPOBAHHBIX CUTYAITUSIX

XapakTep 3HAHWW 10 JUCIHILIHHE H
CIIOCOOHBIM K X CAMOCTOSITEITHHOMY
TIOTIOJTHEHUIO M OOHOBJICHUIO B XOJI€
nanpHehmen y4eOHoW paboThl |
podecCHOHATBHOM NI TETbHOCTH

OTJIINYHO

YPpOBEHb OIICHKH PE3YJIbTAaTOB
o0yueHHs CTY/ICHTOB o
JCIIUTUTHHE SIBJISIETCS. OCHOBOM
s (GopMUPOBaHUS OOIUX U

npodeccuoHaNbHbIX
KOMIICTCHITUH,
COOTBETCTBYIOIIUX
tpeboBanusim  DPI'OC  CIIO.
CryneHTsl CIOCOOHBI

HUCIIO0JIB30BAaTh CBCACHU nu3
pas3IM4UHbIX HCTOYHHUKOB  JJIA
YCIICHIHOTO  HUCCIICAOBAaHUA U

Oo6napyxuBaercs BCECTOPOHHEE,
CUCTEeMaTH4YecKkoe U  IJIyOokoe
3HaHHWE MPOTrPAaMMHOI0 MaTepuaa,
YyMEHHE  CBOOOJHO  BBINOJHSTH
3a/laHusl, PEelyCMOTPEHHBIE
MPOrPaMMOil; CTYJIEHT, YCBOMBIIIHI
OCHOBHYIO u 3HAKOMBII c
JIOTIOJTHUTEIbHOM JIUTEpPATYpOil,
PEKOMEHTIOBAHHOM MPOTPaMMOii.
Kak mnpaBwio, omenka "oTiu4HO"
BBICTABIISICTCS CTyJEHTaM,
YCBOUBILIUM B3aUMOCBSI3b OCHOBHBIX

IIOHUCKa PCUICHUA B | HOHATHI JUCHUITIIMHBI B ux

HCCTAaHIaPTHBIX IPAaKTUKO- | 3HAYCHUH JJIA HpI/IO6p€TaCMOI71

OpPUCHTHUPOBAHHBIX CUTYyallUAX r[podpeccm/l, IMPpOsABUBIINM
TBOPUYCCKHUC CIIOCOOHOCTH B
ITIOHUMaHUuU, HU3JI0KCHHUHN u
HCIIOJIB30BaHHUHN IporpaMmMHOIo
Marcpuajia
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TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JTUCIIUITJIMHDBI

Oo0mue YMeHnus 3nanus
KOMIIeTEeHIIHH
OK 01 pacmo3HaBaTh 3a7ady W/WiIM TMpoOJieMy B | aKTyalbHBIH  mpodeccroHasb-
Bribupath croco0s! | mpodecCHOHATbHOM W/WIIN COIMAIbHOM KOH- | HBIM M COLMANIbHBIA KOHTEKCT, B
peLeHus 3aja4 | TeKCTe; aHAJIM3UPOBATH 3a7ayy W/WIM MPO- | KOTOPOM MPHUXOIUTCS paboTaTh
npo(ecCHOHANBHOM | OeMy H BBIACHATh €€ COCTaBHBIC YACTH; | U XKHTH;
JeSITeIbHOCTH OIIpEeNIeJIATh ATAIlbl PELICHUS 3a/]auy; OCHOBHBIE MCTOYHUKH HH)OP-
OPUMEHHUTEIBHO K | BBIBIATh U 3()()EeKTUBHO HMCKaTh MH(OpPMA- | MAllUU U PECYPCHI TSl PEIICHUS
pasIMYHBIM  KOH- | IIMI0, HEOOXOAMMYIO JIs pEUIeHUs 3ahayM | 3aha4 u npolsieM B npodeccro-
TEKCTaM u/unm npoOIeMsl, HAIBHOM W/WJIM  COLUAILHOM
COCTaBUTbH IUIAH JCHUCTBUS; ONPENEIUTh HE- | KOHTEKCTE;
00XO0AUMBIE PECYPCHI; AJITOPUTMBI BBIMIOJIHEHUST paboOT
BJIAJIeTh AKTYaJIbHBIMH METOJaMH palboThl B | B MPO(ECCHOHANBHON U CMEX-
npoeCCHOHATFHON B CMEXHBIX cepax; HBIX O0JIACTSIX; METOABI pabOTHI
peanu3oBaTh COCTABJIECHHBIM IUIaH; OLIEHU- | B IPO(PECCUOHATIBHON U CMEX-
BaTh PE3YyJIbTAaT W IOCIEACTBUS CBOMX Jei- | HBIX cepax;
CTBUM (CaMOCTOSITEIbHO MM C IIOMOIIBIO | CTPYKTYpY IUIaHA Ui peIIeHUs
HACTaBHUKA) 3aj1a4; MOPSAIOK OLEHKH Pe3yIlb-
TaTOB peIleHHs 3aaay npodec-
CHOHAJIbHOW JI€ATEIbHOCTH
OK 02 OTIpPeNIeNIATh 3a/aud JUIs TOoMCKa HMH(OpMa- | HOMEHKIAaTypa HH(pOpMaIoH-

Ocy1iecTBiATh MO-
WCK, aHaJu3 W WH-

[UH; ONPENENATh HEOOXOANMBIE MCTOYHHKH
nH(pOpMAIIHH;

HBIX UCTOYHUKOB HPHUMEHSIEMbIX
B MpOo(eCcCHOHANBHON AeaTeNb-

TEpIpEeTalul0 UH- | [NIAHUPOBATh IPOLIECC IIOUCKA; CTPYKTYPHU- | HOCTH;
¢dopMmanuu, HeoO- | poBaTh MOJIyYaEMYIO HH(POPMALHIO; IIPUEMBI CTPYKTYpUPOBAHUS
XOJUMOIM /s BBI- | BBIAENATh HaubOoyiee 3HAUMMOe B TIepeuyHe | MHpopmauu;
TTOJTHEHUSI 3a/1a4 | “HpOpMaInH; dbopmat oopmieHus: pe3yibra-
npodecCHOHATIBHON | OIIEHUBATh NPAKTUYECKYI0 3HAYUMOCTb pe- | TOB MOMCKa MH(pOpMaIUU
JeSITEIbHOCTH 3y/lbTaTOB MOMCKA; OPOPMIISITH PE3yNIbTaThI

IIOMCKA
OK 03 ONpEAENATh  AKTYaJIbHOCTh  HOPMAaTUBHO- | COJEPKAHUE aKTyaJbHOM HOp-
[InanupoBaTh U pe- | MPaBOBOM TOKYMEHTALUU B MPOPECCHOHANb- | MATUBHO-TIPABOBOM  TOKYMEH-
QJIN30BBIBATh  COO- | HOM JESATEIbHOCTH; NPUMEHATh COBPEMEH- | TallMH; COBPEMEHHas HaydHas U

CTBEHHOE Tmpodec-
CHOHANbHOE U JTNY-
HOCTHOE pa3BHTHE.

HYI0O HAay4YHYIO TPOPECCHOHATBHYIO TEPMH-
HOJIOTHIO; OTIPENIENIATh U BHICTPAUBATh TPACK-
TOpUU TPOGECCHOHATBLHOTO Pa3BUTHS U Ca-
MOOOpPa30BaHUS

npodecCHOHANIbHAST ~ TEPMUHO-
JIOTHSI; BO3MOXHBIE TPAaeKTOPUU
MPOPECCHOHAIIBHOTO  Pa3BUTHUS
U caM000Opa3oBaHus

OK 04

PaboTtate B KOJIEK-
THBE M KOMAaHJIE,
3¢ dexTuBHO B3au-
MOJICHCTBOBATh v
KOJUIeTaMH,  PYKO-
BOJCTBOM,  KIIMCH-
TaMHU.

OpPraHU30BBIBaTh PabOTy KOJUIEKTHBA M KO-
MaHJIBI; B3aMMOJCHCTBOBATH C KOJUICTaMH,
PYKOBOJCTBOM, KIIMEHTAaMHU B XO0J€ mpodec-
CHUOHAJILHOM NTeATEIIFHOCTH

INCHUXOJIOTHYCCKHUEC OCHOBBI OCA-
TCJIIBHOCTH KOJIJICKTHUBA, IICUXO-
JIOTUYECKHE OCOOCHHOCTH JIN4-
HOCTH, OCHOBBI HpOGKTHOﬁ JCsI-
TCIIBbHOCTH

14




OK 05
OcCymecTBISITh  YCT-
HYIO U IIUCBMCHHYIO
KOMMYHHUKAITUIO Ha
roCyJapCTBEHHOM
S3bIKE C  YYETOM
ocoOeHHOCTEH  Cco-
[IUAJLHOTO U KYJIb-
TYPHOTO KOHTEKCTA.

IPaMOTHO HM3JIaraTb CBOM MBICIH U O(opM-
JATh JTOKYMEHTBI 1O HpOoQeCcCHOHATBHON
TEMaTHKE Ha TOCYJapCTBEHHOM S3bIKE, IPO-
ABJISITh TOJIEPAHTHOCTh B pabodeM KOJIeK-
TUBE

OCOOCHHOCTH COI[MAIILHOIO M
KYJIbTYPHOTO KOHTEKCTa; Ipa-
BUJIa O(QOPMIICHHS TOKYMEHTOB
U TIOCTPOCHHS YCTHBIX COOOIIe-
HUH.

OK 09
Hcnonws3oBaTh
dbopmManroHHbBIS
TEXHOJIOTUH B IIPO-
dbeccuoHanbHON Je-
STEIHHOCTU

HH-

OPUMEHATh CpPEeACTBa  HMH(OPMALMOHHBIX
TEXHOJIOTHI JUIsl pelieHus npodeCcCUOHANb-
HBIX 33ja4; HCIOJB30BaTh COBPEMEHHOE
IPOrpaMMHO€E 00ecrieyeHNE

COBPEMEHHBIC  CpeICTBA U
yCTpOHCTBa HMH(OPMATH3AIMH;
MOPSIZIOK WX TNPUMCHEHUS U
nporpaMMHOe oOecreueHne B
npoeCCHOHATILHON JIeATEIIbHO-
CTH

OK 10
ITonmp3oBatbCst  Mpo-
dbeccuoHanbHON J10-
KyMEHTalueu Ha
rOCYJapCTBEHHOM U
WHOCTPAHHOM  SI3bI-
Kax.

[NOHUMAaTh OOIIMH CMBICT YETKO IPOU3HE-
CCHHBIX BBICKA3bIBAaHHMI Ha M3BECTHBIC TEMBI
(mpodeccroHaIbHBIC M OBITOBBIC), TOHUMATh
TEKCThl Ha 0a30Bble MPOQPECCUOHANbHbBIE Te-
MBbI; Y4acTBOBAaThb B JUajloraXx Ha 3HaAKOMbIE
obmue u npodeccuoHaIbHBIE TEMBI; CTPO-
UTh IPOCTHIE BBICKA3bIBaHUA O ceOe U O CBO-
eil mpodeccnoHaIbHON NesITeIbHOCTH; KpaT-
KO OOOCHOBBIBaTH U OOBACHUTH CBOU JIEH-
cTBUS (TEKyLIMEe U IJIaHUPYEMbIE); MHCATh
IPOCTbIE CBSA3HbBIE COOOIIEHHSI HAa 3HAKOMBbIE
WIM HUHTEpecylolue npodecCuoHaIbHbIE
TEMBI

OCHOBBI IpeIIPUHUMATEIBCKON
JIeSITEJIbHOCTH; OCHOBBI (PUHAH-
COBOIl T'paMOTHOCTH; IpaBHJIa
pa3paboTku OM3HEC-TIJIAaHOB;
HOPSIOK  BBICTPaMBAaHUA IIpe-
3€HTAIlNW; KpPEAUTHBIE OaHKOB-
CKHUE MPOTYKTHI
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KOMIUVIEKT OHEHOYHBLIX CPEACTB TEKYIIEI'O KOHTPOJIA

JUCKPETHAS MATEMATHUKA

09.02.06 CETEBOE U CUCTEMHOE A IMNHUCTPUPOBAHHUE

CETEBOI U CUCTEMHBII AIMAHUCTPATOP
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1. TACIIOPT OHEHOYHbBIX CPEACTB

Matpuua y4eOHbIX 3aJaHHUI

Ne HauMenoBanue TeMbl Bun
KoHTpoJbHOT0 3a1aHKs
Tema 1. OCHOBBI TEOPHUU MHOKECTB [Tpaxtuueckue 3ananus. JlaboparopHas pabora
Huckyccus
Tema 2. OcHOBBI MaTeMaTH4eCKOM J10- | [IpakTrdeckue 3amanus
THKH
Tewma 3. OcHOBBI Teopuu TpadoB [IpakTuueckue 3a1aHus
KoHTpoJibHBIE TECTHI 110 UTOTAM Kypca

2. OIIMCAHME OLHEHOYHbBIX ITPOLHEAYP 110 ITPOT'PAMME

Tema 1. OCHOBBI TEOPHH MHOKECTB
®opma kouTpoas: [IpakTnueckoe 3ansTue. Jlaboparopuas padora

HpaKaneCRne 3a/laHUs: pelIiCeHue 3a1a4 10 TCOPUUA MHOKECTB

3agaya 1. Halitu MHOeCTBa B JaHHBIX BbIIEP)KKaX HA COLUAIbHYIO TEMATHKY:

a) «OHa u3y4aer opyaue TpyJa, TEXHUKY U TEXHOJIOTHIO, TPAAUIMK U OObluau, BEpPOBaHUS U
LIEHHOCTH, COLIMAJIbHBIE UHCTUTYTHI, CEMbIO, OpaKk U POACTBO, SKOHOMUUYECKNE MEXaHU3MBI, 3BO-
JIFOLIMIO UCKYCCTBA, OOpBOY 3a MPECTUXK U T. [1.» .

0) «O0pa3oBaHue U KaKk TEPMHH, U Kak cdepa IesTeIbHOCTH BCerja Mojb30Bajloch BHUMAHUEM
YUEHBIX, TOJTUTUKOB, TOCYAAPCTBEHHBIX U IPYTUX AesITeNIeii»

B) «OTO 3HaHMsI, TEOPUHU, BbIpabaThIBa€Mble TAKUMHU HayKaMH, Kak (unocodus, conuanpHas (u-
nocodus, negaroruka, ICUXoJIOrHsl, COlMalbHasl TICUXOJIOTHs, COlMaIbHas paboTa, STHOTpadus
U 1p.».

r) «M B 37TOM KOHTEKCTE OHa BBHINOJHSAET HECKOJIbKO (YHKIUIL: OUCKOBYIO, AKCUOOSUYECKYIO,
YIpeoumenvHyio, KOHmpOoaAbHYI0, PEKOHCMPYKMUBHYIO, 60CRUMAMENbHYIO»

n) «OTbupats HaO:

— 3HaHHUE 00 OKPYXKAroIleM MHUPE U CIIOCOOBI UX MPUMEHEHHUS;

— HEO0OXOMMbIE€ YMEHHUS U HaBBIKH;

— OTIBIT TBOPUYECKOH JI€ATEIbHOCTH;

— IIEHHOCTHO-?MOIIMOHAIEHOE OTHOILIEHHE U OIBIT OOILEHUS»

3agaua 2 B ropone N HaxonmaTcs 1Ba COIMANBHBIX YUpexaeHUs. MHOXECTBO A COCTaBISIET CO-
BOKYITHOCTh BCEX CIIYXaIlUX MEPBOr0 YUPEKICHUS; MHOKECTBO B — COBOKYITHOCTB CITyKalux
BTOPOTO YUPEKACHUS; MHOKECTBO V — COBOKYITHOCTh BCeX cCiyamux ropona N. Jlaiite cro-
BECHYIO MHTEPIIPETAIMIO CIICYIONIUM 3aITUCSIM, €CJIH a SBJISIETCS SJIEMEHTOM MHOXecTBa A; b —
AIIEMEHTOM MHOXecTBa B; V — MHOecTBa V.

a) Va€A = agK;

6) VbEB = b€ B;

B) Va€Au VhEB = aZ A ¥ B
r) (YVEV) (Av): vEA;

0 ( YvEV) (v): vEB.
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3anaua 3 [logoOpaTh yHUBEpCAIBHOE MHOXKECTBO V I CIEAYIOMIMX MOAMHOXKECTB A, B, C:

a) TIOJIMHOXKECTBO A — cTymeHTHl I-ro kypca crnenumanbHocTu «CoruanbHas padora» By3a N,
noaMHOXecTBO B — ctynentst |l-ro kypca cneunansHoctu «ConuanbHas padotay By3a N, noa-
mHOxkecTBO C — crynenTsl |1-ro kypca cniermansnoctu «Connanbaas pabora» By3a N;

0) MOJIMHOXKECTBO A — MPEACTaBUTEIN MEXIYHAPOTHOTO COIMAILHOTO CUMIIO3UyMa IO 3KOJI0-
TMYECKOMY HaIIpaBJIEHUIO, ITOJAMHOXECTBO B — mpencTaBuTenn MeXIyHapOJHOTO COLUAIbHOIO
CUMIIO3UyMa 10 3alIUTe MpaB MaTepu U pebeHka, moAMHOkecTBO C — MpeACTaBUTENN MEXTyHA-
POJIHOTO COLMAIBHOTO CUMIIO3MYMa IO SEPHOMY Pa3opyKEHUIO;

B) MTOJIMHOXECTBO A — MOAPOCTKHU JEBUAHTHOIO MOBEJCHUs ropoaa N, moaMHokecTBO B — moa-
POCTKM JEJIIMHKBEHTHOI'O MoBeaeHUs ropoaa N, noaMHokecTBO C — MOAPOCTKU U3 HEIOJIHBIX
cemeii ropona N;

') IOAMHOXECTBO A — neHcuoHepsl MukpopaiioHa Nel ropoaa N, noaMHoxecTBO B — nencuo-
Hepbl Mukpopaiiona Ne2 roponaa N, noamHoxectBo C — neHCcHo-Hepbl MUKpopaiioHa Ne3 ropo-
na N;

1) TOJIMHO>KECTBO A — MHBAIH/BI |-0i TPYyMIBI COIMAIILHOTO yupexaeHus N; moaMHokecTBO B
— unBanuabl |1-oit rpynnel conmanbHoro yupexaeHus N; noamuoxectso C — unBanuast |1-eit
rpyHmbl connanbHoro yupexaenus N.

3agaya 4 OpHuUM U3 COUMANBHBIX YdpexkaeHui ropoaa N dyeteipem MHOXecTBam A, B,
C, D masioo0ecrniedeHHbBIX TPaXKIaH dTOr0 ropojia ObUTH HAYUCIICHBI CICAYIONINE COBOKYITHOCTH
cyOcuIuii Ha ToralieHrHe KOMMYHaIbHBIX YCayr (B % K MUHUMaIbHOU craBke). Halitu cpemu
HUX paBHbIE MHOXECTBA:

a) A={2,4,2} B={4,2,2} C={3,4,4} D={4, 2};

0) A={2,3} B={2,3,4} C={3,2,4} D={3, 2},

B) A={4, 1,2} B={1,2} C={1, 3,4} D={2, 1},

r) A={4, 3} B={1, 2} C={2, 2, 3,4} D={3, 4};

n) A={3, 3,3} B={2,3, 1} C={1, 2,3} D={4, 3, 4, 4};

33}13‘13 5 COL[I/IaJIbHBIMI/I neaaroramMm OmnpeacjCHbl IBaA MHOKCCTBA AuB IMOAPOCTKOB JI€BHA-
HTHOI'O MOBCACHUSA, 3aMCUYCHHBIX B PA3JIMYHBIX IMPABOHAPYIICHUAX. OCYHICCT-BI/ITI) CJICAYIOIUC

orepanuu Al B, AMB, A\B, B\A u natb nm rpadUUecKyr0 HH-TEPIPETAIUIO C TTIOMOIIBIO JHa-
rpamm BeHHa:

a) A={lBanos, Cemenon, Ceprees, 3aiiteB}, B={Ilerpos, MenBenes};

0) A={Txkauyk, JIaBpenTseB, MenexoB}, B={Cunopos, MenexoB};

B) A={Cobones, ['onybeB}, B={Bamkun, ['onyoes, Tepexos, 3BoHapeB};

r) A={Kanurtonos, Cymun}, B={EBcturnees, [llumos, Conomun};

1) A={Kopones}, B={JIsaxoB, Kopones, CHerupes }.

JladopaTopnasi padora Ne 1 Onepanuu HaJ MHOKeCTBAMU

1.ens pabotel: 3y4nTh OCHOBHBIC ONEpalliy HAJ MHOXKECTBAMU: 00BEANHEHHE, TTepeCceueHueE,
Pa3HOCTb, JOTOTHEHHE.

2.Teopetnueckue cBeaeHUS

B matemaruke noHsitue “mHodcecmeo” SIBASETCS UCXOMHBIM M HE TOMJICKUT TOYHOMY OIpEe-
nenuto. [loaTromy Ha0op WM COBOKYMHOCTh KaKUX-JTHOO OOBEKTOB, OONAMAIONINX OOIIMMU
CBOMCTBaMH, HA MHTYUTHBHOM YPOBHE, Ha3bIBAlOT MHOXKECTBOM. Hampumep, B MmaTemMaTHKe Ta-
KUMH MHOKECTBaMH SBIISIIOTCS MHOKecTBO Ienbix uncen Z (INTEGER), mHoxkecTBO Bere-
ctBeHHbIX uncell R (REAL) u np. “Hemaremarndeckue” oOBEKTHI Takke (HOPMUPYIOT MHOXKE-
ctBa. OOBEKTHI, BKIIIOUaeMbI€ B MHOXKECTBO, Ha3bIBAIOT €T0 AJIEMEHTAMHU

OO6muM 0603HaUEHUEM MHOKECTBA CIIYXKHUT Hapa QUIypHBIX CKOOOK {, }, MEXIy KOTOPBIMU Iie-
PEUHCIISIOT BCE DIIEMEHTHI MHOXKECTBA WIJIM YKAa3bIBAIOT CBOMCTBA, KOTOPHIMH JOJKHBI 0071a/1aTh
AMeMEeHTHI (OpPMHUPYEMOTO MHOKecTBa. JIjisi 0003HAYEHUS MHOXKECTBA B TEKCTE HCIOJIB3YIOT
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nponucHble OyKBHI JaTuHCKOTO andasura A, B, C, .. X, Y, Z. [Ina o003HauYeHHs JIEMEHTOB
MHO>KECTBA B TEKCTE UCIIOIB3YIOT CTPOYHBIC OYKBBI TATUHCKOTO andasuTa a, b, c,...X, y, Z.

Jns 0603HavYEeHHS NMPUHAJIC)KHOCTH 3JIEMEHTa X MHOXKECTBY X HCIIOJIB3YIOT 3HaK € — 3HaK
npunaonexciocmu, T.e. X X. Eciiu aeMeHT X He NMPUHAANIEKUT MHOXKECTBY X, TO UCHOIb3YIOT
3HaK “g“, T.e. x¢ X.

Yucno 351eMEHTOB CYETHOTO KOHEYHOTO0 MHOKECTBA X Ha3bIBAIOT €r0 MOWHOCHbI0 N 0003HaYa-
I0T TaK: |X|=n.

Ecnu Bcsikuii smeMeHT MHOXKecTBa X SBIISIETCS TAaKKe AJIEMEHTOM JIPYroro MHOKecTBa Y, TO
MHOXKECTBO X Ha3bIBAIOT NOOMHOMCecmeoM MHOXKecTBa Y. Jlisi o003HaYeHHUsI 3TOTO B TEKCTE
UCIIOJIB3YIOT 3HaK “‘C‘ - 3HAK BKJIOYEHUs, T.€. XCY. Eciiu MHOkecTBO X HE BKIIOUEHO B MHO-
JKECTBO Y, T.€. HE BCE €T0 AJIEMEHTHI IPUHAAIEKAT Y, TO UCMOJIB3YIOT 3HAK “‘Z‘‘ - 3HaK HEBKIIIO-
yenus, T.€. XZY.

Ecan XY n YCX, 1o X=Y.

Ecin XcYu X#Y, To MHOXKECTBO X HA3bIBAIOT COOCMBEHHbIM NOOMHOCeCmEom MHOKecTBa Y,
Jlns ykazaHus B TEKCTE 3TOro (hakTa UCIOIB3YIOT 3HAK CTPOroro BKIIOUEHus - “‘c®, 1.e. XCY.
MHox€ecTBO, HE COJIEpIKalllee HU OJIHOTO JIEMEHTA, Ha3bIBAIOT 1)CMblM MHOKECTBOM U 0003Ha-
qarT 3HakoMJ, T.e..J={ }. [IlycTO€ MHOXXECTBO MOXET OBITh TIOJJMHOKECTBOM JIFOOOTO MHOXKE-
CTBa.

MHOecTBO, coJieprKaliee BCe 3JIEMEHTHI BCeX MOAMHOXKECTB, IPUHUMAIOIINX Y4acTHE B pelle-
HUU KaKoW-IMOO 3a/lauu, Ha3bIBAIOT OCHOBHBIM HIIU YHUBEPCAIbHbIM MHOXKECTBOM U 0003HaYa-
10T cuMBoJIoMU, T.e. €ciM B pElIEHUH KakoW-mu0O0 3aJaud NMPUHUMAIOT y4acTHE MHOXECTBA
A={a} u B={b,c}, ToU={a,b,c}.

MakcumanbHO BO3MOXKHOE YHCIIO TIOJIMHOXKECTB YHUBEPCATHHOTO MHOYKECTBA HA3BIBAIOT CEMEN-
CTBOM IOJAMHOXECTB YHHUBEPCAIBHOTO MHOXECTBA. DTO CEMEICTBO BKJIIOYAET MyCTOE MOAMHO-
JKECTBO, CaMO YHHBEpPCaJIhbHOEC MHOXKECTBO M MHOXKECTBA, COPMHUPOBAHHBIC 1O OJHOMY, JBa,
TPH | T.1., DIEMEHTOB YHUBEPCAILHOTO MHOKeCTBa. CeMEeNCTBO MOAMHOXKECTB YHUBEPCAIBHOTO
MHOkecTBa 0003HauaroT cumBoioM B(U) u Ha3bIBatoT 6)y1eanom MaoxkectBal.

Hanpumep, ecniu U={a,b,c},B(U)={J, {a}, {b}, {c}, {a,b}, {b,c}, {a,c}, {ab,c}}.

Jlerko BuaeTh, 4To uncio aeMeHToB Oyrneana B(U) 3aBucuT OT 4nciia 3JIeMEHTOB YHHBEPCAIIb-
Horo mHoxecTsa U 1o popmymne: [B(U)[=2Y

3ajaHre MHOXKECTBA MOXET OBITh BBITIOJHEHO MEPEYUCICHHEM 3JIEMEHTOB BHYTPHU (PUTYPHBIX
CKOOOK, 1100 OMMCAaHUEM €T0 XapaKTePUCTHUECKUX CBOMCTB.

[Ipu 3amaHnM MHOKECTBA OMHMCAHHEM €ro XapaKTEPUCTUUYECKUX CBOMCTB MEXIY (DUTYpPHBIMU
CKOOKaMHM TOCJIe yKa3aHUs TEKYIIEro 3HA4YeHMs dJIEMEHTa MHOXeCTBa X, T.e. X E€X, CTaBUTCS
3HaK “ | “, BCJe/1 32 KOTOPBIM YKa3bIBAIOT XapaKTEPUCTUUECKOE CBOMCTBO JIEMEHTOB MHOKECTBA,
T.€. P(x). [Ipn mosicraHOBKE KOHKPETHOTO 3HaY€HUS X=a BbIpakeHue P(a) mpuHMMaeT 3HaueHue
“uctuHa” WM “noxp”’, T.e. P(X) ecTh yormueckas (yHKIMSA, KOTOPYIO HHaye Ha3bIBAIOT-
“mpeaukar’.

MHoxecTBO 3HaueHMi x=al, x=a2, x=a3 u T.1., A1 KOTOphIX P(x=ai)="uctuna” dopmupyer
MHOKecTBO X={al, a2, a3,...}.

MHOXECTBO MOKET OBITh 33JaHO XAPAKMEPUCUYECKUM 8EKMOPOM — BEKTOPOM, Pa3MEPHOCTb
KOTOPOTO paBHA KOJHMYECTBY AJIEMEHTOB B YHUBEPCAJTHHOM MHOXXeCTBE. KaKIblii KOMITOHEHT
XapaKTepUCTHUECKOT0 BEKTOpa MHOKeCTBa A paBeH 1100 1 (eciu COOTBETCTBYIOIIUN AIIEMEHT
YHUBEPCATHLHOTO MHOXKECBA CONEPKUTCS B A), 1100 0 (eciu COOTBETCTBYIOIIUN 3JIEMEHT yHH-
BEPCALHOTO MHOXECBA HE COACPIKUTCS B A).

Han MHOXecTBaMu ompeseneHsl psia omnepanuil. s HarasgHOTO M300pakeHUST WCIIOTHEHUS
orepanuii IpsIMOYroJLHUKOM 0003HAYal0T YHUBEPCATHbHOE MHOXKECTBO, & BHYTPH HErO KpyraMu
M300pakaroT MOJAMHOKECTBA, MPUHAJJICKAIINE YHUBEPCATLHOMY MHOXECTBY, KOTOPBIC HAa3bI-
BalOT Kpyramu Jiijepa. 3alTpuxoBaHHas 00JIacTh MPEACTaBIsAET Co00M pe3ynbTaT UCTIOTHEHUS
onepanuu. MHade, Takoe n300pakeHne Ha3bIBAIOT AUarpaMMoi Benna.
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Obveounenue MByX MHOXKECTB A u B ecTb MHOKECTBO, COCTOSAIIEE U3 BCEX TEX DJIEMEHTOB, KO-
TOpBIE MPUHAUIEKAT XOTs ObI 0OJJHOMY MHOXeCTBY A min B, 1.e. (AUB)={x|x €A uinu xeB}.

Ha puc. 1a) npuBeneHo rpaguyeckoe mpeacTaBieHue onepauud o0beAUHEHUS ABYX MHOXKECTB
A uB.

Ecimn B=J, to AuB=Aud=A. Ecaiu B=U, o AUB=AUU=U. Eciiu AcC u BcC, to AuUBcC.
Onepannio 00beAMHEHNUS MOYKHO PACIIPOCTPAHUTH HA MPOU3BOJIBLHOE YHCIO MOJIMHOKECTB YHU-
BepcansHoro Mmaoxectsa U. Hanpumep, ecm A1;A2;...;AncU, To ATUA2U...UAn=UAIcU.
Ilepeceuenue nByx MHOXeCTB A U B ecTb MHOXXECTBO, COCTOSIIEE U3 BCEX TEX AJIEMEHTOB, KO-
TOpBIE IPUHAIJICKAT MHOKECTBY A U IPUHAIICKAT MHOKECTBY B, T.e. (ANB)={x|x€A u xeB}.
Ha puc. 16) mpuBeneHo rpadudeckoe MpeacTaBiIeHUe OMEpalny MePeceueHus IByX MHOKECTB
AuB.

Ecimn B=J, to AMB=AN=J. Ecitu B=U, to AMB=ANU=A. Ecitu CcA u CcB, to CcANB.
Ecin A#C0u B#J, To npu AnB=CmHoxecTBa A u B He mepecekaroTcss 1 He UMEIOT OOIINX
3JIEMEHTOB.

Ornepanuro mepeceueHus MOKHO PacIpOCTPAHUThH HA MPOU3BOJIBLHOE YUCIIO IMTOIMHOMXKECTB YHH-
BepcaibHOro MHOKecTBa. Hanpumep, eciim A1;A2;...;AncU, To A1NA2N...NAn=NnAicU.
Jononnenue MHOXECTBa A IO YHUBEpCATLHOTO MHOXecTBa U €cTh MHOXKECTBO, COCTOSIIEE U3
BCEX TEX DJIEMEHTOB, KOTOPBIEC MIPUHA/JIEKAT YHUBEPCAILHOMY MHOXKeCTBY U M He pHUHA JIeKaT
MHOXECTBY A, T.e.—|A={x|er u x¢A}. Ha puc.1B) npuBeneHo rpaduyeckoe mpeCcTaBICHHUE
ollepaliy IOMONHEH)s U1 MHOXKecTBa A. Eciu cymectByer |A, TO CIPAaBeIMBBI CICAYIOLIUE
cootrHomenms: AN JA=F, AUIA=U u|(|A)=A.

Onepanuu AOTMOJHEHUS, IEpeceueHuss 1 00beTUHEHHS OMPEEISIIOT 1B AOMOJIHUTEIbHbBIE Olfle-
pauu: pasHOCTH U CHMMETPHYECKON pa3sHOCTH.

Pasnocms MuoxectB A U B ecTh MHOXECTBO, COCTOSIIEe U3 BCEX TEX 3JEMEHTOB, KOTOPHIC
NPUHAIIC)KAT MHOXKECTBY A U HE NMPUHAISKAT MHOXKECTBY B, T.e. (A\B)= {x|x€A u x¢B}, T.c.
(A\B)=(AN(B)).

Ha puc. 1) npuseneno rpaduyeckoe npeIcTaBieHne pa3HOCTU JBYX MHOXKECTB A 1 B.

&l
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Puc. 1. I'padnyeckoe nzodpakeHre aaredOpanvdecKux ornepannii HaJ MHOKecTBamu A u B.
Cummempuueckas pazHocms MHOXKECTB A U B ecTb MHOXECTBO, COCTOSIIIIEE U3 BCEX TEX AJIe-
MEHTOB, KOTOpBIe TpuHamiekar pasHocT (A\B) wiu (B\A), T.¢. (AAB)Z(A{ﬂB)u(BfﬂA)Z
{x|xe(A\B) nmu xe(B\A)}. Ha puc. 61) npuBeaeno rpadpuyeckoe n300pakeHre CHMMETpUYe-
CKOH pa3HOCTH JIBYX MHOKECTB A u B.

Eciu (AAB)=(AN [B)U(BN 1A)=T, To A=B.

Onwupasich Ha 3aKOHBI ANTeOPbl MHOYKECTB, MOYKHO BBITIOJIHATH SKBHUBAJICHTHBIE IPe0Opa3oBaHuUs
areOpandecKrX BhIPAKEHUI HA MHOXKECTBAX, YCIIOXKHSISL WIIM YIPOIIasi MX olucaHue. Bripake-
HUE, YJIEMEHTaMHU KOTOPOTO SIBJISIFOTCS SJIEMEHTHI HOCHTEJSI alnreOpbl M CHMBOJIBI anreOpanye-
CKHUX oreparuii, Ha3piBatoT Gpopmynoii F. [TocieqoBarenbHOe TpUMEHEHHE 3aKOHOB JITeOphI
MHOXeCTB K (hopMyJie ¢ 1eNbio (POPMUPOBAHUS MUHHUMAJIBHOTO BBIPAKEHHS 110 YHCITY anredpa-
MYECKUX MPeoOpa3oBaHMUil Ha3bIBAIOT CTpAaTeruell mpeoOpa3oBaHust GOPMYIIBL.

Jist oGnerueHust ICIOIHEHUs peoOpa3oBaHuil GopMys MpeIcTaBUM OCHOBHBIE 3aKOHBI H IIpa-
BWIa B Ta0nuie 1.

Tabnuna 1.
HaWMEHOBAHUE 3aKOHA, IPaBHJIa SKBHBAJICHTHBIC (DOPMYJIBI
1. KOMMYTaTUBHOCTH (AuB)=(BUA);
(AnB)=(BnA);
2. acCOIUATHBHOCTH Au(BUC)=(AuUB)UC;
AN(BNC)=(AnB)C;
3. IUCTPUOYTHBHOCTH 3. AU(BNC)=(AuB)N(ALC);
AN(BUC)=(AnB)U(ANC);
4. UNEeMIIOTEHTHOCTHU 4. AnA=A; AUA=A;
5. nmornaoumeHus 5. An(AUB)=A u AU(ANB)=A;
6. IPOTHBOPEUHS 6. An(1A)=0; AU(1A)=U;
7. e Moprana 7. llAuB)=1AN(IB); [A~B)=|AU(B);
8. CBOMCTBO yHHBEpCAIbHOTO MHO- | 8. AuU=U; AnU=A;
KecTBa
9. CBOMCTBO MYCTOT'O MHOXECTBa 9. AuZ=A; AnD=;
10.1BOIHOTO OTPHIIAHUS 10.1(1a)=A.

Paccmotpum mpeoOpa3zoBanue Ha IpuMepe, coaepskaiieM deTbipe moaMHoxkectsa A, B, Cu D
yYHHBepcaJabHOro MHOXecTBa U:

ITycts F=(ANBNCA ID)U(JANC)U(IBAC)U(CND);

1) BBIOSTHUM TTpeoOpa3oBaHue POPMYIIbI, UCTIONb3Ys 3aKOH KOMMYTaTUBHOCTH
F=(CNAMBN ID)U(CNIA)U(CH IB)U(CHD);

+2) BBINOJHUM TIpeoOpa3oBanue HOPMYIIbI, HCIOIb3Ys 3aKOH TUCTPHUOYTHBHOCTH
F=(CNABN ID)YU(CNIA)U(CA(IBUD));

3) HOBTOPHUM HCIIOJIb30BAHUE 3aKOHA AUCTPUOYTUBHOCTHU

F=(CNANBN ID)u(CA(lAU IBUD));

4) ucrionb3yeM elie pa3 3aKOH JUCTPHUOYTUBHOCTH

F=Cn((AnBn ID)u(lAU IBUD));

5) npumenuM 3aKkoH e Moprana

F=C((AnBNID)U [(AUBU ID));

6) UCTIOIb3YyEeM 3aKOH MPOTUBOPEUHUS
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F=(CnU);
7) IpPUMEHUM U3BECTHBIE CBOMCTBA YHUBEPCAILHOTO MHOXKECTBA
F=C;
B pesynbrare ciiokHoe anredpandeckoe BhIpaKeHHe ObLUIO MPEoOpa3oBaHO K CAMOMY IPOCTOMY,
coJiepXKaIniemMy ToJIbKo 01HO MHOKeCTBO C. Tak MOXKHO BBITIOJIHATH YKBUBAJIICHTHBIE TTPeoOpa3o-
BaHUs PA3IMYHBIX ATeOpandecKuX BhIPAKCHUH HAJl MHOKECTBAMH, JOCTUTAs] UX MUHHUMAJILHO-
IO OIHCAHUS.
3. 3amanue
1. ITycts U={a,b,c,d,e,f,g,h,k}
3anath nepecevueHue, 00bEAMHEHNE, PA3HOCTh MHOXECTB S 1 T, IeKapTOBO MPOU3BEACHUE S U
T, nononHeHHe MHOKECTBa S 10 MHOkecTBa U, nomoaHeHnne MHokecTtBa ST 10 MHOkecTBa
U.M300pa3uth ¢ moMomipo quarpamMm Benna.
[IpuBecTH MHOKECTBO BCEX MOJMHOKECTB MHOXKECTBA S.
BapuaHnTsl 3a1aHui.
1) S={a,b,c} T={b,c,f}
2) S={d,f,g} T={d,g,h}
3) S={a,b,c,d} T={d,e,f,0}
4) S={h,g,d} T={a,b,d,g}
5) S={g,d,b,c} T={b,c,d}
6) S={g.,d,f,a} T={b,c.e}
7) S={a,b,e,f} T={c,e,f,g}
8) S=u T={c,k,b,h}
9) S={a,b,c,k} T={k,b,c,f}
10) S={d,f,g.k} T={k,d,g,h}
11) S={a,b,c,d,k} T={k,d,e,f,g}
12) S={h,g,d,k} T={k,a,b,d,g}
13) S={g,d,b,c,k} T={k,b,c,d}
14) S={g,d,f,a,k} T={k,b,c,e}
15) S={a,b,e,f k} T={k,b,c,f}
16) S={k,a,b,c} T={b,c,f k}
17) S={k,d,f,g} T={d,g,h,k}
18) S={k,a,b,c,d} T={d,e,f,g,k}
19) S={k,h,g,d} T={a,b,d,g,k}
20) S={k,g,d,b,c} T={b,c,d,k}
21) S={k,g,d,f.a} T={b,c,e,k}
22) S={a,b,k} T={bk,f}
23) S={a,b,k,d} T={d,e,f,g}
24) S={g,d,b,k} T={b,k,d}
25) S={d ,k,g} T={d,g,h}
26) S={g,d,k,a} T={b,k,e}
27) S={k,g,d} T={a,b,d,g}
28) S={a,b,k,f} T={e,f,0}
4. KoHTtposnbHblii TECT
1. 3amansl MHOXECTBaA: A = {a, b, c,d}, B={c, d, e}, C = {a, c, {, k}. Beraucimurs (A U C)N B.
{a,c, d, e f k}
{a, c,d, e}
{c, d, f}
{c. d}
2. 3ajmanbl MHOXKECTBa: A = {a, b, ¢, d}, B= {c, d, e}, C= {a, c, f, k}. Beruucouts (A\B)UC.
{c,d, e, f, k}
{a,b,c,d e f Kk}
{a, b, c, f, k}
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{b, d, k}
+3. 3amansl MHOXKecTBa: A = {a, b, ¢, d}, B={c, d, e}, C= {a, c, f, k}. Beruuciuts (B N C)\A.
{a, b, c}
{c,d, e, f}
{b, d, k}
(%)

4. 3amanbsl MHOKecTBa: A = {a, b, c,d}, B={c, d, e}, C= {a, c, f, k}. Beruncauts (A N B)X(A
N C).
{a,b,c,d e f k}
{(c, @), (c, c), (d, &), (d, )}
gc, a), (c, d), (a c), (c, )}
5. Ilepeunciure 31eMeHTH MHOXKECTBA A: A = {x: X eZ, 10 <=x<=17}.
A=0
A={11, 12, 13, 14, 15, 16}
A ={-17,-16, ..., 15, 16, 17}
A ={10, 11, 12, 13, 14, 15, 16, 17}
6. [lepeunciure 3nmeMeHTHI MHOXKECTBA A: A = {X: xeZ, X " 2 <24}.
A={1,223, 4}
A = {0}
A={4,-3, -2 ..3 4}
A={0,1,23, 4}
7. Ilepeunciure 31eMeHThl MHOKeCTBA A: A = {Xx:x e Z,x "2 -5*x +5=0}.
A=0
A={3 -1}

8. Ynpoctuts (A N C) U B.
(AUB)N(CUB).
(ANB)U(CNB)
(AUC)N(CUB)
BNC)U(CNB)

9. Vopoctuts (AN B) N C
ANBNC
AUBUC
AUBNC
ANBUC

10. Yopoctuts (A \ B) \ C.
(AuB)\C
(ANB)\ (AN O)
A\(BUC)
(AUB)\(AUC)

11. U ={1,2,3,4,5,6} - yauBepcaibHoe MHOXecTBO. A = {1,2,4,5}. HaiiTi XapakTepucTHIECKUI

BEKTOp I A.

12.U={1,2,3,4,5,
BEKTOp 114 B.
(1,0,0,0
0,0,1,0,

} - yHuBepcansHOe MHOXKecTBO. B = {3, 5}. HaliTi XxapakTepucTHYeCKHii
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(1,0,1,0,0,0)

0,1,0,0,1,0)
13. U ={1,2,3,4,5,6} - yauBepcansHoe MmHOXkecTBO. A = {1,2.4,5}, B = {3,5}. Haiitu xapakre-
puctuueckuid Bektop st A N B.

0,0,0,0,0,1

0,0,1,0,0,0)

(1,1,1,1,1,0)

(1,1,0,1,0,1)
14. U ={1,2,3,4,5,6} - yauBepcansHoe MHOXkecTBO. A = {1,2.4,5}, B = {3,5}. Haiitu xapakre-
puctuueckuid Bektop st A A B.

0,1,1,1,1,1)

(1,1,1,1,0,0)

(1,1,0,1,1,1)

(1,1,0,0,1,1)
15. MuoxectBo S = {2, 5, 8, 11, ...} 3anucarh B BUJIE MOPOXKIAIOIICH MPOIICTYPHI.
+

S={x:x=n+3,ne N}

S={x:x=2n+3, neN}

S={x:x=3n-1,neN}

S={x:x=3n+1, neN}

IlI/ICRyCCI/Iﬂ Ha TeMYy. Onepauml HaJl MHOKECTBaAMH

Tema 2. OCHOBBI MaTeMaTH4YeCKOH JIOTUKHU
®opma koutpoJs: [IpakTuyeckoe 3aHsTHE
IIpakTHyeckoe 3aHsATHE: pellIeHUE 32/1a4 HA MATEMATHYECKYIO0 JJOTHCTHKY
3anaua 1. Eciu 3aBTpa Oyzet xonoaHo (A), To s HaJIeHy Teruyro KypTky (B), ecnu pykas Oyner
nounHeH (C). 3aBTpa Oyner X0JI01HO, a pykaB He OyneT nmounHeH. Cienyer U 0TCl0/1a, 4To 5 He
HaJIEHY TETUTYIO KYPTKY?

3apaua 2. Auapeit unu nepeyromuiics (A), unu 6onen(B). Ecau on mepeyromurcs, To oH paz-
npaxaetcs (C). OH He pazapaxkaetcs. ClieqyeT 1 0TCIOa, YTO OH He O6oseH?

3apgauya 3. Eciu nex Il He OyneTr y4acTBOBaTh B BBIIIYCKE HOBOTO 00Opaslia MPOAYKIMH, TO HE
Oyznet yuactBoBath U 11ex . Ecnu e nex Il 6yner yuactBoBarth B BbIITyCKE HOBOTO 00paslia, TO B
3TON paboTe HEeMPEeMEHHO MOJKHBI ObITh 3ajeiicTBoBanbl 1iexa [ u III. Heobxonumo nu yuactue
uexa IIl, eciu B Beimycke HOBOro odpasia OyaneT ydacTBoBath 1ex 1?

3agaua 4. Unu AuHa u AHTOH ofgHOTO Bo3pacta (A), unu AHHa crapuie AHToHa (B). Ecan An-
Ha U AHTOH OJIHOTO Bo3pacTta, To HaTtama u Anton He ognoro Bo3pacta (C). Ecniu Anna crapie
AHTOHa, To AHTOH cTtapuie Hukonas (D). Cnenyet nu orcrtona, uto aubo Harama u AHTOH He
OJTHOTO BO3pacTa, 1100 AHTOH cTapiie Hukomasn?

3agaua 5. Ecnu 2 — mpocroe uncio (A), To 2 — HaumeHnsblee npocroe yucio (B). Eciu 2 —
HaWMEHBIIIEEe TPOCTOE Yncio, TO 1 He sBisercs mpocthiM uucioMm (C). Yucno 1 He sBisercs
npocThiM unciaoMm. Cineayer Jin OTCI0/1a, YTO 2 — HauMeHbllee npocTtoe uncio? Crenyer ju otT-
CI0/1a, 4TO 2 — MPOCTOE YUCIO0?

3agaua 6. Eciiu 6 — coctaBHoe uucino (A), To 12 — cocraBuoe uucio (B). Ecnu 12 — cocras-
HOE YHCJIO, TO CYIIECTBYET MpocTtoe unciio, 6onpmee yem 12 (C). Ecnm cymecTtByetr mpocroe
qrcno, Oomnpiee 12, To cymecTByeT coctaBHOe uncio, 6onpiee 12 (D). Ecniu 6 nemutcs Ha 2
(E), To 6 — cocraBHoe uncno. Yuciao 12 cocraBHoe. CneayeT Ju OTCI0Ja, YTO 6 — COCTaBHOE
qKCII0?
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Tema 3. OcHoBblI Teopuu rpagos
®opma xkoHTpoJA: IIpakTHYecKoe 3aHATHE
IIpakTH4eckoe 3aHATHE: PELICHHE 32124 HA OCHOBBI TeOPUH rpaduKoB

3agaua 1. [Tycts A - mHOXecTBO umcen 1, 2, 3: A = {1, 2, 3}. Tloctpouts rpad mis orobpaxke-
Hug oTHomeHus "<" ("MeHblIe'") Ha 3TOM MHOYKECTBE.

3amaua 2. [Tyctes A - mHOKecTBO umcen 2, 4, 6, 14: A = {2, 4, 6, 14}. Tloctouts rpad ans oToo-
pa)X€HHs OTHOIICHUS "AEIUTCS HalleJIO Ha' Ha ’TOM MHOKECTBE.

3agaua 3. [Tycts mansl mHOKecTBa A = {a, B, v} u B ={a, b, ¢}. [locrpouts rpad mns orodpa-
JKEHHSI OTHOIIEHUSA " IEeKapTOBO MPOU3BEICHUE MHOXKECTB".

3anaua 4. B areHTcTBE 110 HEABMKUMOCTH paboTaroT MeHemkepbl Mrops, Cepreii u I1érp. O6-
cyxuBaroTcsi 00bekTel O1, 02, 03, 04, OS5, 06, 07, O8. IToctpouts rpad I 0TOOpPAKEHUS
otHouenuii "Uropes pabotaer ¢ oovexktamu 04, O7", "Cepreii pabotaetr ¢ oobekramu O1, O2,
03, 05, 06", "TIérp paboraet ¢ oobekToM O8".

3amaua 5. [Tycth 3amano muoxectBo C ={2, 3,5, 6, 15, 18}. Iloctpouts rpad, peanusyromuii
OTHOILICHUE, OIpEAeIsIoNIee Bee mapbl yncen a u b u3 MHokectBa C, y KOTOPBIX NPH JIEICHUH
BTOPOT'O JIEMEHTA Ha IIEPBBIH ITOJy4aeM YaCTHOE, KOTOPOE SBJISICTCS LEBIM YHUCIIOM OobIie 1.

KoHTpOJIbHBIN TECT 10 HTOraM Kypca
Bapuanr 1
1.MHOXeCTBO — 3TO
A) COBOKYMHOCTHh OOBEKTOB
b) cnumkom MHOTO
B) coBokymmHOCTH 00BEKTOB, 00JIaIAIOIIUX OMPEIETICHHBIM CBOMCTBOM+
I') coBOKYITHOCTh OOBEKTOB, 00JIa/1AI0IIMX CBOHCTBAMU
2.Crioco6 3ajaHus MHOXKECTB
A) kpyru Dilepa
b) npsiMoyrosibHUKI
B) nepeuncnenue snemeHTOB+
I') purypusiMu ckoOkamu
3.0nepanuu HaJ MHOKECTBAMHU
A) oObennHenne, UMILTUKaLUs, IepeceYeHre, BKIIOUCHHE
b) nepeceuenne, oobeAMHEHUE, PA3HOCTD, BKIIOUEHUE
B) nepeceuenue, o0begnHEHNE, Pa3HOCTH, CYMMa, BKIIFOUCHUE
I') nepeceuenue, 00ObeAMHEHUE, PA3HOCTb, JOMOJHEHNE, BKIIOUEHHE +
4. MHOXeCTBO BCEX IMOJIMHOKECTB
A) caMO MHOK€ECTBO
b) nmycroe MHOXeCTBO
B) ynuBepcanbHOe MHOXKECTBO _+
') mro6oe MHOXECTBO
5.ITogmMHOXKECTBO- 3TO
A) JacTh MHOXKECTBA
b) yacTb MHOECTBa, KOTOpasi cama SBJISIETCS MHOXKECTBOM +
B) wacTh MHOECTBA, KOTOpasi cama SBJSIETCS TIOJJMHOKECTBOM
') yacTb MHOKECTBa, KOTOPasi caMa He SIBJISIETCSI MHO>KECTBOM

_‘ .
6.Haiitu Bce cOOCTBEHHBIE ITOIMHOXKECTBA A=! 123

A) {0},{1,2,3}
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b) {0},11,2,3},{1},{2},{3},{1,2},{1,3},{2,3}

B) {1}{2}.{1.2}{1,3}{2,3}

) {13.{2}{3}.{1.2} {1,3}{2,3} +

7 KonnuecTBo cOOCTBEHHBIX IIOAMHOXXCCTB MHOKECTBA U3 IISATHU 3JICMCHTOB
A) 30+

b) 32

B) 2

)25

8.KonnuecTBo HecCOOCTBEHHBIX TOJIMHOKECTB MHOYKECTBA U3 MSTH 3JIEMEHTOB
A) 30

b) 2+

B) 32

I') 25

9.HaiiTi HEBEpHOE ONpEJIENIEHHE ONIEpallii HaJl MHOKECTBAMU

A)ANB = xIxEAXEB

B)AUB ={xlxeA" xeB,

B)A\B :{xI;EBA xgA L

)y A=lxlxga

10.KosnnuecTBO 371eMEHTOB B O0BbEIMHEHUH JIBYX HEIIEPECEKAIOIIUXCS [TOJIMHOYKECTB
A)|AUBIHAI+IBI,

B | ANBIHAI+]B]
By |AUBIHAI+IBI- 1ANBI
| ANBIHAI+IBI- 1AUBI

11.KosnnuecTBO 31€MEHTOB B O0BbEIMHEHUH JIBYX I1€PECEKAIOIINXCS TOJIMHOKECTB
A) IANBIF4AlI+|BI

By |ANBIFAI+IBI-IAUBI
Ry | AUBI Al +IBI
ry|AUBIZAI+IBI-IANBI

12.JlexkapTOBO MPOU3BEAECHUE MHOKECTB
A) AXB = (a,b)la€B" be Al

By AXB =/ (b,a)la€B" be Al
B) A xB = (a,b)la€ A" bEB| ,
r) AXB =|(a,b)la€ A bE B
| |

13.HaiiTu nexapToBo npousseieHue MHOkecTB A=4*3 N ,B=14
A) AXB :\(a,a)‘
B) A XB :}‘(aaa)s(saa)a(h'ea),:
B) AXB = (a.a).(a.9).(a.h) 4
r) AxB = (s.a),(h.a)|

| \
14 Haiitu A2, ecin A=! s.hy
A) Azz‘{s,h,s,h}
B) AZ=| (5.5 (.. (o) (1),
B) A’= (5,8),(s, 1), (R, 5)

F) A2: I s, hI
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15 Haiii A\B, comn A= 1587 =137
A)AB= 58 +

B) A= 1587

B) AB=| 5;&35

) A\B=3

16.Haiitu B\A, eciau A={1’5’8’7J , B=‘t 4=2v3l
A) B\A= 1587

B) B\A= 1.58.7.423

B) B\A=|l1’452|’3}

) B\A= 423 +

17 Haiitu AU B ecn A=|la’b=‘/’,} ’ B=: VJ

A) AU B:l‘aabj |

B) A UB:l‘a,b,v,‘v\

B) AU B:"tﬂl,bsv,\' +

) AuB=Y | | | |
18.Haiitu AU B | ecin A=l@.b.v, , B=Iv-d.s
A) A UB:“a,bl,v,d,s‘ +

B) AU B=|_‘al,b|‘

B) AUB=Y

) AUB= ab, vov.d, s

19.Haiitu AN B ecnn Azlla’bﬂ’,} , B:{V,d,S,}
A) AN le'{a,b,v,d,s‘

b) A mB:|‘V_\' +‘

B) ANB =! a,éJ'

r) AnB=\d.s|

20.Haiitu AN B | eciu A={0}, B={ v,d,s
A) ANB Zl{@} "

B) AN B:l\vid’s‘

B) ANB="

ry AnB=d.s

Bapuanr 2
1.Haiitu AN B | ecim Azlla’bﬂf,} , B:{V,d,S,}
A) AN leta,b,c.,v,d,s_l
B) A mB:l‘a,b,ql
B) ANB=(V:d.s|
r) ANB-(o}+
2.Haiitn AU B ecm A="1a=bﬁc} , B:"t v.d.s|
A) AU B= ab.c
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B)AuBJwiﬂ

B) Augzla,b,c,v,d,s_l +

) AUB={0} o
3.Haiitu A U B | ecrim A= 4-0-¢] | B={0}
A) AU B=labe |

b) AU B:“{@} |

B) AUB=|a:b.c.0)
ryAUB= ab

4 Haiiru (A \B)N C, eciu A=
A) (A\B)NC_ 162

5) (A\B)NC_|§ "
B)unB)mc:hsg
D(A\wacgﬂ
5.Haitrn A\ (BN O)
A)AuBm(n;d |
E)AuBmchzhia+
B)AuBmcngz
F)AuBmanLi@ﬂ
6.Haiiru A\ (BUYO) , ecd A=
A)AuBucngaizg
E)AuBuanég
B)AuBucngg
DANBUQJH+

7 Haiirn (4 \B)U C, ecmu A=
A) A\B)UC[1268

F) (A\B)UC_6528

B) (A\B)UC_|168

r) (A\B)U C_1156382]
8.Haiiru (A\B)UA , ecian A=
A)unB)UA:ui@&ﬂ

F) (A\B)U A _182
B)unB)UA:h@ad+

r) (A\B)UA _16,5.2]
9.Haiir (A\B)N A
A) (AVB)N A_[15
B(AunmA:bﬂ
B) (A\B)NA_|16 s
r) (A\B)NA _|15.6

156 752 (_[682

156 p= 752 _(682

, eclin A=

156 p- 652 _l682

1568 5=652 _682

1568 p_|65.2]

| | \ |
, ECIIH A=15.6 ,B= 7,5,2)
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10.Haiiru ' AY Bl ecom A:{I,S,Gf , B:I_ 75,2
A) |AUB|:6
By |AUBI_s5,
B) lAUBI_»
I) lAUBI_3

| \ | |
11, Haiirn | 4 UB', ecim A=46A B:{r,g,f,d,nj

A) AU BI_g

B) lAUBI_3

B) lAUBI_7

r)lAUBl_g,

12 Haitti lAUB UCI, ecITH A:{a,c,xJ ,B:{r,g,f,d,n} , C:lnl
A) lAUBUC g4

B) lAUBUCI_g

B) lAUBUC |7

r)|AUBUC|:5

| \ | [ | \
13.HaﬁTH lAUB UCI’ ecJIn A:Iaacsxf , B:Ir’gs.fsdsn'l , C:{ y.m

A)|AUBUC|:8
E)|AUBUC|:10+
B)|AUBUC|:7

r)|AUBUC|:9

| L R
14 Haitrin | AV BYCT ooy A=14:655,m (1,8, [,Y) o=l ¥:m)

A)lAUBUCIqq
E)IAUBUC|:7
B)IAUBUC|:8+
rylAUBUCI_g

¢ (ACB)N(A\B)

15.TIepeBecT TEOPETUKO-MHOKECTBEHHOE BBIPAKEHU B JIOTHYECKOE

A) = NIy

(ANC)N(A\B)

16.I1epeBecTr TEOPETUKO-MHOKECTBEHHOE BBIPAKEHHE B JIOTHYECKOE

A Y+
y
y
y
17.HepeBeCTH TCOPCTUKO-MHOKCCTBCHHOC BbIPAKCHHUC (A \ C) a (A \ B) =A\ (B J C) B JIOTHYC-
CKO€
% _=A
A) Z X=y Z

= A _Tv
By VTI Y4

By ¥=x"y
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< y=xTy

18.3aHaTB MHOXXCECTBO HATYpPAJIbHBIX YETHBIX YHUCEII C IOMOIIBIO XapaKTECPUCTHYCCKOT'O CBOM-
CTBa

A)A:bﬂﬁi

p) A=lxlx2xEN

B) A=xlx2,xeZ

ry A=xlx2aeR

19.3agaTh MHOXKECTBO CHCTBUTEIHHBIX YETHBIX YMCEN C TIOMOIIBIO XapaKTEPUCTUIECKOTO
CBOMCTBA

| -]
A) A —{xlx;2j

E)A:thlxeN}
B)AéquJez
I A:;xleZ,xERI +

20.3aHaTB MHO>XECTBO HI/I(bp, ACIBIIUXCA Ha ITATh, C IOMOIINBIO XapaKTCPUCTUICCKOI'O CBOMCTBA
_ . |
A) A —IX')C:S,XENI

By A=xlxsxeR
B) A =A.xlx55,x€[0,9]} +
I) A= xlx35,x€[0,10]

Kpurepnu onienku pesynbraTa TECTUPOBAHUS

Ouenka (cTanmapTHas) Ouenka
(TecToBBIE HOPMBI: % MPABUIIbHBIX OTBETOB)
COTIIUIHO 80-100 %
«XOPOIIIOY 70-79%
«YAOBIETBOPUTEIBHO» 50-69%
«HEYJIOBJICTBOPUTEIHHO Memnbire 50 %
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KOMILIEKT OIIEHOYHBIX CPEJICTB IIPOMEKYTOYHOM
ATTECTALIMU

JUCKPETHAS MATEMATHUKA

09.02.06 CETEBOE U CUCTEMHOE A IMNHUCTPUPOBAHHUE

CETEBOM U CHCTEMHBII ATIMAHUCTPATOP
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IlepeyeHb BOPOCOB /1JIsl MOATOTOBKHU K JU(pPepeHUNPOBAHHOMY 3a4eTy

1.MHoecTBa 1 onepalyy HajJ HUMH.

2 Tnarpammsbl Benna (kpyru Oiinepa).

3 JlexkapToBO IPOU3BEACHUE.

4 OTHOIIEHHS] HA MHOXKECTBAX.

5 BuHapHbIe OTHOIIEHUS.

6 OToOpakeHusl.

7 MomHoCcTh MHOKECTBA.

8 Jlornueckue onepanuu.

9 PaBHOCUIIbHBIE (SKBUBAJICHTHBIC) BHICKA3bIBAHUSI.
10 Axkcrombl OyIneBoOil anreOpsl.

11 CAH® u JHO.

12 Ilpenukatel. O6iacTh UCTUHHOCTH MPEAUKATA.

13 HeopueHTHpOBaHHBIE U OPUEHTUPOBAHHBIE TPAQBI.
14 Marpuna CMEXHOCTH.

15 MapuipyTsl B OpUEHTUPOBAHHBIX M HEOPUEHTUPOBAHHBIX Tpadax.
16 Cesi3HOCTB TpadoB.

17 DinepoB UKL,

18 B3Bemiennsie rpadul. Anroput™ J{eiHKCTpHI.

19 [lepeBbsi.

[IpakTHyeckue 3ajaHus K 3a4eTy
3agaya 1. OnummTe MHOXKECTBO MPU MOMOIIM XapaKTEPUCTUUYECKOIO CBOICTBA:
A={1,8,27,64, ...}
B={1,3,7,15,31, ...}
Bapaua 2 [lycte A={1,2},B={O,A,0}.
a) Onumute A X B
6) Onumure B X A ;
B) CKOJIBKO CYILIECTBYET pa3IMYHBIX OTHOIIEHUH HA MHOXKECTBE
A x B?
3agaua 3 [Tycts A = { O,A , * ,0 }. OnummTe HauMeHbIIee pedIeKTHBHOE
OTHOIIIEHHE HAa MHOXECTBE A.
3agauya 4 Onpenenser nu npaBuio f (X) = sin(x) oroOpakeHue
a)f:R—-R;
oO)f:[n/2;n/2]—>[-1;1];B)f: R — [-1; 1];
3agaya 5 Haiinure Ta0nuily HCTUHHOCTH JUIsl IOTHYECKOW (DYHKIIMU U 110
nony4usieiics tadbmauue nocrpoiite C/IHD:
f(x1,x2,x3)=x1P x2A —xI
3agaya 6 YkaxxuTe Ha 1eKapTOBOU IUNIOCKOCTH 00J1aCTh UCTUHHOCTH
npeanKara
P(x,y):y>2x—3
3agaya 7 OnuimTe MHOKECTBO IIPU MTOMOIIH XapaKTepUCTUUECKOTO CBOICTBA:
a)A={1,8,27,64, ...}
0)B={1,3,7,15,31, ...}
3agauya 8 Jlanet MHOKecTBa X = { 1,53}, Y={ 1,04 }, Z={2,5,3}.
Yuusepcansaoe muokectBo U = {0,1, 2, 3, 4, 5,6}.
a) XN ;
6)(XNZ)u ;
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B)XU(YNZ);r)
(XUuY);
m N
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PEKOMEH/IAIIMM 11O BBIIIOJIHEHUIO BUJIOB CAMOCTOSITEJIBHOM PABOTHI
OBYYAIOIIIXCHA

PexoMenganuy mo moJaroToBKe K JeKIUAM

I'maBHOE B mepuoJ MOATOTOBKU K JIEKIIMOHHBIM 3aHATUSAM — HAYYUTHCA METOJAM CaMoO-
CTOSITEJILHOTO YMCTBEHHOI'O TPYZd, CO3HATEJIbHO Pa3BUBATh CBOM TBOPYECKHE CIIOCOOHOCTH U
OBJIa/IEBAaTh HABBIKAMU TBOPYECKOM pabOThL. i1 3TOro HEOOXOJUMO CTPOTO COOMIOAATH TUCIIH-
IUIMHY y4eObl U noBeieHus. YeTkoe MIaHupOBaHUE CBOErO pab0O4yero BpeMEHU U OTAbIXA SIBIIS-
eTcs HeOOXOAUMBIM YCJIOBHUEM JIJIsl YCIICITHON CaMOCTOSITENTbHON PabOTHI.

Kaxnomy CTyAeHTy cieayeT COCTaBIIATh €KEHEIEIbHbIN U CEeMECTPOBBIN IJIaHbI pabOTHI,
a TaKXKe IUIaH Ha Kaxaplid padounii nenb. C Beuepa BCerAa HA/O paclpenenirTh paboTy Ha 3aB-
TpPalIHUNA JeHb. B KOHILle KaXI0ro IHs LeNecooOpa3HO IMOJBOAUTH MTOI pabOThI: TILATEIBHO
IIPOBEPUTH, BCE JIM BBHIIOJHEHO M0 HAMEUYEHHOMY IIIaHy, HE OBLJIO JIM KaKUX-THO0 OTCTYIUICHHH,
a eciu ObLIM, IO KaKOM Ipu4MHE 3T0 npou3ouuio. Hy)XXHO oCyIlecTBISTh CAMOKOHTPOIIb, KOTO-
pBIii sBIIAETCS HEOOXOIUMBIM YCIOBUEM YCHENIHOW yueObl. Eciu 4To-TO OCTanoch HEBBINOJ-
HEHHBIM, HEOOXOAMMO M3BICKAaTh BpeMs Ui 3aBEpILEHHs 3TOM yacTW pabOThl, HE yMEHbILAs
00BbEMa HEZIENBHOTO IJIaHA.

PexoMeHIa1IM 1 110 MOJATOTOBKE K MPAKTHYECKUM 3aHATHAM (CeMHHapam)

HpI/I MMOATOTOBKC K INPAKTUYCCKOMY 3aHATHUIO CTYACHT HOJIKCH O3HAKOMUTHCS C IIJIAHOM,
BBITIOJITHUTBb BCEC MHCTPYKIUH, ITPCATIOKCHHBIC IPCIIOAABATCIICM.

PGSYJ'IBTaTOM pa6OTBI SABIIACTCA CBO6OI[HO€ BJIAICHUC TCOPCTUYCCKNM MATCPpUAIOM, I10JI-
HBIC OTBCTHI HAa TOCTABJICHHLIC BOIIPOCHI, KOJIJICKTHBHOC O6CY)KI[€HI/IC Hp06JI€MHI)IX TCM.

Pabora ¢ muTepaTypHBIMHM HCTOYHUKAMM

B mnponecce oOyueHus CTyneHTY HEOOXOIMMO CAMOCTOATEIBHO H3ydaTh Y4eOHO-
METOAMYECKYIO TuTeparypy. CaMoCTOATeNbHO paboTaTh ¢ yUeOHHUKaMH, YU€OHBIMH MTOCOOUSIMH,
WNuTtepuer-pecypcamu. ITO TO3BOJSET aKTUBU3WPOBATH MPOIECC OBJIAJICHUS WHPOPMAIIUCH,
CHOCOOCTBYET ITyOOKOMY YCBOCHHUIO H3y4aeMOro MaTrepuaia.

[Ipu pabGote ¢ KHUTONH HEOOXOAMMO MOAOOpATh JUTEPATypy, HAYYUTHCA HPABHIBHO €€
YUTaTh, BECTH 3allHCH.

N3yuast matepuan no yueOHUKY, CIeAyeT NEPEXOAUTh K CIEIYIOIIEMY BONPOCY TOJIBKO
1ocje MPaBUIbHOTO YSICHEHHUS MPEeAbIYILIEero, OnMuchiBas Ha OyMare Bce BBIKJIAJKH U BBIYMCIIE-
HUS (B TOM YHMCIIE T€, KOTOphIE B y4eOHUKE OMYIICHBI MIIM Ha JIEKIIUH JaHBI JJIS1 CAMOCTOSATEIb-
HOTO BBIBOJIA).

Ocoboe BHUMaHUE ciieayeT o0paTUTh Ha ONpeJesIeHne OCHOBHBIX MOHATUH Kypca. CTy-
JIEHT JOJDKEH MOJAPOOHO pa30upaTh MPUMEPHI, KOTOPHIE MOSACHSIOT TaKHe ONpPEAeTIeHUs, U YMETh
CTPOWTH aHAJIOTHYHBIC TIPUMEPBI CAMOCTOSTEIBHO.

BbIBO/IBI, MTOJTyYEHHBIE B PE3YNbTaTe U3YUYEHUS, PEKOMEHIYETCsl B KOHCIIEKTE BBIJIEIIATH,
YTOOBI OHU MPH MTEPEUNTHIBAHUN 3aITUCEH JIydIIle 3aIIOMHHAJIHCE.

PaznuuaroT 1Ba BUa YTEHHUS; NEPBUYHOE U BTOpU4HOE. [IepBUYHOE - 3TH BHUMATEIBHOE,
HETOPOILJIMBOE UTEHUE, P KOTOPOM MOXKHO OCTAHOBUTHCA Ha TPYAHBIX MecTax. [locie Hero He
JIOJDKHO OCTaThCSl HU OJTHOTO HEMOHATHOTO ciioBa. CoseprkaHue He BCErja MOXKET ObITh MMOHSTHO
1ocJie MePBUYHOTO YTEHHUS.

3amaya BTOPUYHOIO YTEHHS IIOJHOE YCBOEHHE CMBICNA IIEJIOro (IO CYETy 3TO YTEHUE
MOYET OBITh M HE BTOPBIM, @ TPETHUM HITH YETBEPTHIM).

Kak yxe oTmeuanoch, caMmocTosiTesbHas paboTa ¢ ydeOHUKAaMH M KHUTaMU (a Takxke ca-
MOCTOSITEJIbBHOE TEOPETUYECKOE HCCIIeJOBaHHE NpoOiieM, 0003HAuUEHHBIX MpenojaBareieM Ha
JEKIMSIX ) — 3TO BaXKHEM1Iee yciaoBue GopMHUPOBaHUs Y ce0sl HAy4HOro Crioco0a MO3HaHUS.
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[Ipu paboTte ¢ muTEepaTypoit peKOMEHIYETCSI BECTH 3aITUCH.

OcHOBHEIE BHbI CI/ICTeMaTI/I3I/IpOBaHHOf/'I 3aIl1MCHU IMMPOYUTAHHOT'O:

AHHOTHpOBaHHE — MPEJEIbHO KPAaTKOE CBSI3HOE OMUCAHUE MPOCMOTPEHHON WM MPOYH-
TaHHOM KHMIU (CTaThu), €€ COJAEPKaHusl, ICTOUYHUKOB, XapaKTepa U Ha3HAUCHUS;

[InanupoBanue — Kparkasi JOrH4eckas opraHu3alus TEKCTa, PacKpbIBaloLas CcojepiKa-
HUE U CTPYKTYPY U3y4aeMOro MaTrepuaa;

Te3upoBaHue — JTaKOHHMYHOE BOCIIPOM3BEICHHE OCHOBHBIX YTBEpPXACHHUI aBTOpa 0Oe3
MpHUBJICYCHUS (PAKTUIECKOTO MaTepHara;

[uTupoBaHue — JOCIOBHOE BHIMMCHIBAHNWE M3 TEKCTA BbIIEPKEK, U3BIICUCHU, Hanboee
CYILIECTBEHHO OTPAXKAIOIINX TY WJIM UHYIO MBICIb aBTOPA;

KoHncnektupoBanue — KpaTKoe U MOCJIeJ0BATEIbHOE U3JI0KEHHE COJCP)KAaHUS IPOYUTAH-
HOTO.

KoHcnekT — cioxHbIN crioco0 M3N0KEHUs COAeP KaHUs KHUTHU WM CTaThU B JIOTHYECKON
MOCIIEA0BATEIHbHOCTU. KOHCIIEKT aKKyMYJIHpyeT B ce0e MPeabIIyIie BUAbl 3alUCH, TTO3BOJISIECT
BCECTOPOHHE OXBATUTh COJIEpP’KaHUE KHUTH, cTaThH. [I0ATOMY yMeHUE COCTaBIAThH IJIaH, TE3KCHI,
ACJIaTh BBIIIUCKU U APYTHUEC 3alIUCHU OMMPCACIIACT U TCXHOJIOIMIO COCTABJICHUA KOHCIICKTA.

MeTtoanueckne pekoMeH1anum 1o padore ¢ UntepHer-pecypcamu

Cpenu HUHTepHeT-pecypcoB, Hanbosiee 4acTO MCIOIb3YEMbIX CTYJIEHTAaMH B CAMOCTOS-
TEJIbHOM paboTe, ciaeyeT OTMETUTh 3JEKTPOHHbIE OMOINOTEKH, 00pa3oBaTebHbIe NOPTAJIbI, Te-
MaTH4YecKHe cailTel, Onbimorpaduyeckre 6a3pl JaHHBIX, CATHI MEPHOAMUYECKUX M3TaHui. Jlis
s¢¢pextuBHOro noucka B WWW CTyIeHT H0JKEH YMETh U 3HATh:

- 4€TKO OTpeAeISITh CBOM HH(POPMAITMOHHBIE TOTPEOHOCTH, HEOOXOAUMYIO PETPOCTICKTH-
By HMH(pOpMaIMM, KpYyr MOUCKOBBIX CEPBEPOB, OOJiee KaUeCTBEHHO MHAECKCUPYIOIIHUX HYXHYIO
uH(pOopMaLIO,

- IPaBUIILHO (POPMYIUPOBATH KPUTEPUU TIOMCKA;

- OIIpeNIENATh U Pa3AeATh pa3MelIEHHY0 B ceTu HTepHeT nHdopMalnio Ha TpU OCHOB-
Hble TPYIIBL: CIpaBOYHAas (JIEKTPOHHbIE OMOMMOTEKHM M SHUUKIIONEAWH), Hay4yHas (TEKCTbHI
KHUT, MaTepHaJibl ra3eT U )KypHaJIoB) U yueOHas (MeToauueckue pa3paboTku, pedepaTsl);

-laBaTh OIIEHKY KauecTBa Mpe/ICTaBIeHHOW HH(OpPMAILUU, OTAEIUTh JAECHCTBUTEIBHO
Ba)KHbIE CBEACHMS OT MHPOPMAIIMOHHOTO 111yMa;

- JlaBaTh OLICHKH JIOCTOBEPHOCTH MH(OPMAIMM HAa OCHOBE PA3JIMUYHBIX NMPU3HAKOB, IO
BHEIIHEMY BUY caiiTa, XapakTepy 1ojiaui MHPpopMaluu, e€ opranusalny;

- CTyJI€HTaM He00X0/IMMO YMETh €€ aHAIU3UPOBATh, ONPENENATh €€ BHYTPEHHIOI HETpo-
TUBOPEUYUBOCTb.

3ampeleHa nepenaya JIpyruM Mosib30BaTessiM WH(GOpMaIMHY, IPEICTABIAIONIEH KOMMeEp-
YECKYI0 WJIM FOCYAApCTBEHHYIO TaiHy, paclpocTpaHsaTh HHPOPMAIMIO, TOPOYAIIYIO YECTh U J0-
CTOMHCTBO TpakiaH. [IpaBoBble OTHOLIEHMS peryiaupyrorca 3akoHoM «O06 uHbopmanuu, uH-
dbopmaruzanuu 1 3amure nHpopManun», 3akoHoM «O rocyaapcTBeHHOM TaliHe», 3akoHOM «O0
aBTOPCKOM IIPaBE U CMEKHBIX MpaBax», cTaTbsiMU KoHCTUTYLIMU 00 OXpaHe JIMYHOM TalHBI, CTa-
ThAMU ['pa’kAaHCKOTO KOJIeKca U CTaThIMU YTOJIOBHOTO KOJEKCa O NMPECTYIUIEHHSIX B cdepe
KOMITbIOTEPHOM MH(OpMAIIH.

[Ipu pabore ¢ MuTepHeT-pecypcamu obpaiaiite BHUMaHHe Ha HCTOYHUK: OpUTMHAIbHBIH
aBTOPCKHI Marepuai, pedepaTUBHOE COOOIIEHNE MO0 MaTepranaM Jpyrux MyOauKalui, CTyaeH-
yeckas yueOHas pabota (pedepart, KypcoBasi, AMIIIOMHas U Ap.). OpUruHaibHbIE aBTOPCKHUE Ma-
Tepuanbl, Kak MpaBUIIO, MyOJUKYIOTCS Ha CHEIHMATM3UPOBAHHBIX TEMaTHYECKHX CalTax I B
O6ubIMoTeKax, y HUX YKa3bIBae€TCs aBTOp, €ro JaHHbIE. BBIMOIHEHB! Takue paboThl Mocie10Ba-
TEJIbHO B HAyYHOM WJIM HAYYHO-TIOMYJIIPHOM CTHJIE. DTO MOTYT ObITh Hay4HbIE CTaThH, TE3UCHI,
yueOHUKH, MOHOTpaduH, TUccepTalny, TeKCThI Jekiuil. Ha ocHoBe Takux paboT Ha HEKOTOPBIX
caiftax pasmeniaiorcs pedeparsl uiIu 0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEIKO yKa3bIBa-
I0TCSI ICTOYHUKH pedepupoBanus. Camu calThl MOCBSIICHBI pa3HO0Opa3Hoii Tematuke. K Takum
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paboTaM CTOMT OTHOCHTHCSI KpUTHYECKH, KaK M K caiiTam, TJe pa3MeIlaloTcs yuyeOHbIe CTyICH-
yeckue pabotel. KayecTBo 3TUX paboT OYeHb HU3KOE, MOATOMY, CHayasla MoJyMaiTe, OLICHUTE
pecypc, a y’e IOTOM UM ToJb3ylTech. B octampHOM ¢ MHTEpHET-pecypcaMu MOXKHO paboTaTh
Kak ¢ 0ObIYHOMW meyaTHOM nuTepaTypoil. UHTepHeT — 3T0 emé u orpoMHast OMOIMoTeKa, Te BbI
MOKETe HAalTH MpaKTHYECKH JII000H XyJT0KECTBEHHBIH TEKCT. B MHTEpHETE OrpoMHOE KOJIMYe-
CTBO CJIOBapeil M SHIMKIIONIEH, NCTIOIb30BaHIE KOTOPBIX TPUBETCTBYETCS.

IIpoMeskyTOUHasI aTTECTALUSA
Kaxnplii cemecTp 3akaHuMBaeTcsl ciadeil 3adyeroB (3k3ameHoB). IloaroroBka k craue
3a4eTOB (PK3aMEHOB) SIBISICTCA TaKXKE CaMOCTOATENBbHOM paboTod crynaeHToB.  CTyneHTy
HE00X0UMO K 3aueTy (9K3aMeHY) MOBTOPUThH BECh NPOWUJEHHBIM MaTepuan Mo JAUCLUUILUIMHE B
paMKax JEKIHMA U PEKOMEHyeMOU JINTEpaTyphl.
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