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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKU:

44.03.05 MNMeparormyeckoe obpasoBaHme (C ABYMSA NPOodUnsiMmn NoaroToBKM)

2. Mpodnnu noaroToBKM:

MaTematuka. MHdopmaTmka n nHdopMaunoHHbIE TEXHOOrMN B 06pasoBaHnn
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. ®opma ob6y4eHus: oyHasi, 3a04Has

5. Kacbeapa, oTBevarowas 3a peanusauuio QUCLMUNIIMHBI: €CTECTBEHHOHAYYHbIX U

obLeobpasoBaTenbHbIX ANCLUNINH
6. CoctaButenb nporpammsi: J1.B. JloboanHa, kaHongat negarormdeckux Hayk, OLEHT

7. PekoMmeHaoOBaHa: Hay4yHO-MeToauyeckum coetom Gunmana (npotokon Ne 1 ot
31.08.2018r.)

8. YuebHbn roa: 2019-2020 CemecTp: 5 oo, 6 3¢ho



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbo y4yeOHOM AUCUMNIUHBLI «ONIEMEHTbl abCTPaKTHOM U KOMMNbIOTEPHOW anrebpbi»

ABNAETCA W3ydeHWEe OCHOBHbIX MOHATUA abCcTpakTHOM anrebpbl: 4ucno, rpynna, KonbLuo,

KOHEYHble MOMs, MHOrOYfIeHbl Hag KOHEYHbIMW MOMSAMU, feXawux B OCHOBE CUMBOJSIbHbLIX

npeobpasoBaHM N NPUNOXKEHNSA 3TUX MOHATUIN B TEOPUN KOOMPOBAHMS.

3apauv y4e6HOM AUCLMNNIUHDI:

—MN3MOXUTb OCHOBLI abCTpaKkTHOM anredpbi;

—[aTtb npeacrtaeneHne ob OCHOBax TEOpUM KOOAUPOBAHMUS KaK BaXXHEWLLEro HanpaBlieHus

Teopun NHpopMaunu;

—nokasaTb NpunoxeHuss abcTpakTHOM anrebpbl B TEOPUM KOOUPOBaHUS W NpeacTaBlieHus

nHdopMauuu;

—dopMmpoBaTb CMNOCOOHOCTbL MONb30BATbCA FOTOBBIMM  ANrOpPUTMaMmn  (BbIYUCINTESTbHBIMM,

KOAMPOBaHMSA U OeKoaupoBaHus nHopmMaumm 1 ap.);

—dopMmnpoBaTtb  CNOCOOHOCTb  KPUTUYECKM  OCMbICIIMBaTb  MOSTYYEHHYO  MHAOpMaLuio,
npes3eHToBaTb pe3yrnbTaTbl CBOEN y4eOHOM 1 ncCrneaoBaTenbCKON AeATENbHOCTH.

Mpn npoBedeHUN y4ebHbIX 3aHATMMA nNo  gucuunnumHe obecneynBaeTcss pasBuUTHE Y

00yyYaloLNXCs HAaBbIKOB KOMaHAHON paboTbl, MEXITUYHOCTHON KOMMYHMKaLU.

10. MecTO y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe obGpa3oBaTesribHOW NporpamMmbl:
AucumnnmHa  «3OnemeHTbl abCTpakTHOM U KOMMblOTEpHOW anrebpbl» Bxoaut B OGROK
B1 «dncumnnuHel (mogynu)» un aBndetca obssaTenbHOM OUCUMNIIMHOM BapuaTUBHOW 4YacTu
obpasoBaTenbHoOM nporpaMmmbl. [ONa OCBOEHMS AUCUMMNANHBI «[MCKpeTHas martemaTukay
HeobXxo4MMbl 3HAHWUS, YMEHWs, HaBblkW, CPOPMUPOBaHHbIE B XO4€ W3Yy4eHUs AUCLMNIIWH
«Anrebpa n Teopus uncen». N3yyeHme gaHHOW ANCLUMNINHBI SBNSIETCA HEO6X0AMMONW OCHOBOM
ANSA N3y4eHns OUCUNNINH « TeopeTnyeckne 0CHOBbI MHADOPMATUKNY.

Ycnosus peanusauum  aucumnnuHel gna vy ¢ OB3  onpepgensitotca 0cobeHHOCTAMM
BOCNPUATMS Yy4yebHOM WHoOpMauuMM U C Y4eTOM MHAMBMAOYANbHbIX MNCUXOU3NYECKNX
OCODEHHOCTEN.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfibTaTaMM OCBOEHUs1 o6pa3oBaTenbHOMN
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4yeHus
Kop, HasBaHue Py pesy y

3HaeT:
CBSA3b TEOPETNYECKUX OCHOB U TEXHONOMMYECKMX NPUEMOB
abCcTpakTHOM U KOMMNBIOTEPHON anrebpbl C coagepxaHnem
npenogasaeMbIx y4ebHbIx NnpeamMeToB (orpedesieHus u ceolicmea
6UHapHbIX OMHOWeHUU Ha MHOXecmee, UX C853b C pa3bueHussmu
MHOXecmea; ornpedesnieHUs U ceolicmea OCHOBHbIX aneebpaudyecKux
cmpyKkmyp, cmpoeHuUe KOHeYHbIx rosel (nonel anya) u npocmeix
aneebpauyvecKkux pacwupeHul; OCHOBHbIE an2opummbl CXKXamus,

FOTOBHOCTb PEan30BbIBaTh KolQuposaHusi U 0ekoOuposaHusi UHGhopmayuu);

obpasoBareribHble NporpamMmbl yMeer:

MK-1 no y4ebHbIM NpeameTam B —CTaBUTb NoO3HaBaTeNbHbIE Lenu y4ebHoM AeATeNnbHOCTHY;
COOTBETCTBUM C TpebGoBaHWsiMM — OCYLLECTBIIATb CAMOKOHTPOITb Y CAMOOLLEHKY CBOUX YYEOHbIX
obpasoBaTenbHbIX CTaH4apTOB [IOCTUKEHWIT:

—NpUMeHsITb HaBblku BriageHunsa VKT, npoekTHon n
nccrnenoBaTeNbCKon AeATENBHOCTLIO B NMPOLIECCE U3YYEHUs]
abCTpakTHOM 1M KOMMbIOTEPHON anrebpbi;

MMeeT HaBbIKU:
—unccnenoBaTenbCKON Y MPOEKTHOM AeATENbHOCTY;
—obwenonb3oBaTenbckon NKT-koMneTeHTHOCTY;
—obwenenarornyeckor MKT-koMNeTEeHTHOCTY;
npegMeTHo-negarorndyeckon MKT-koMneTeHTHOCTH.




MK-4

CNocoBHOCTbL MCNONb30BaTh
BO3MOXHOCTM
obpasoBaTtenbHoOW cpeapbl And
OOCTWDKEHUS FIMYHOCTHBIX,
MeTanpeameTHbIX U
npegMeTHbIX pe3ynbTaToB
0by4eHus n obecneyeHust
KadecTBa y4yebHo-
BOCMUTATENBHOIO npoLecca
cpencTBaMu npenogaBaemblx
y4ebHbIX NpeameToB

3HaeT:

TEXHOMOrM4yeckmne npuembl abCTpPakTHOM U KOMMbIOTEPHOW anreGpsl,
nexatime B OCHOBE NOCTPOEHUSI Pa3nNYHbIX MOAENEN B 3KOHOMUKE,
COLMONOrMm, 3KOHOMETPUKE U T.4. (C8513b BUHaPHbBIX OMHOWeHUU Ha
MHOXecmee ¢ pa3bueHUsIMU MHOXecmaa, OCHOBHbIE an2opummb|
cxxamusi, KoOuposaHusi U 0eKkoduposaHUsi UHghopmMauuu);

ymeerT:
—MCMNONb30BaTb 3HAHME OCHOB abCTPaKTHOM M KOMMLIOTEPHOM
anrebpbl Ang nepesoga MHAOPMaLMKN C ECTECTBEHHOTO si3blka Ha
A3bIK COOTBETCTBYHIOLLIEN NPeAMETHOM obracTn n obpaTHO
(orpedernieHus u ceolicmea bUHapHbLIX OMHOWEHUL Ha MHOXecmae,
UX c83b € pa3bueHUssMuU MHoOXecmea,; orpederieHus U ceolicmea
OCHOBHbIX arieebpauyecKux cmpyKmyp; CImpoeHUe KOHEYHbIX roseu
(noned anya) u npocmeix aneebpaudecKkux pacwupeHull);
—NPUMEHSITb TEOPETUYECKNE 3HAHUS aDCTPaAKTHOM U KOMMBLIOTEPHOWN
anrebpbl B ONUCaHUM NpoLLeCCcoB U SBMEHUIA B pa3nunyHbix obnacTtax
3HaHUs (oruchi8amb CMPOEHUE KOHEYHbIX pacuiupeHul noned;
npedcmaesnams 3nemeHmbi nosnel [anya KOHeYHbIMU YUCI08bIMU
rnocrnedogamenbHOCMAMU U MHO204r1eHamMu Had 080UYHbIM r101eM;
ycmaHasnueamse €es13uU noHamul abcmpakmHol U KOMbomepHoU
anzebpbi ¢ coomeemcmayruUMU MOHIMUSAMU MameMamuku U
UHGbopMamuku U orpedesiams xapakmep amux cessel);
—1CMONb30BaTh NPenMyLLLECTBA TEXHONOMMYECKMX NPUEMOB
abCcTpakTHOM U KOMMNBIOTEPHON anrebpbl Npu peLueHun 3agay
obpasoBaTtensHon obnactn «MaTtemaTtuka n MHpopmaTnkay
(ocywecmensims koduposaHue u OekoduposaHue UHgopmayuu ¢
MMOMOW|bIO PasUYHbIX aneopummos);

— OCYLLLECTBNATb NOUCK U 0T6op MHpopmauun, Heobxoaumown ans
peLleHns1 KOHKPETHOM 3adauu;

Bnapgeer:
— KOHCTPYKTUBHBIMU YMEHUSIMU KaK OOHMM U3 TMaBHbIX acreKToB
npodeccnoHanbHONM KynbTypbl ByayLlero yuntens-npeaMeTHrKa;
—maTtepuanom abCcTpaKkTHOWM 1 KOMMbOTEPHOW anrebpbl Ha ypOBHE,
nossonstoLeM opMynnMpoBaTh U pellaTb 3agayu, BO3HMKaOLWne B
xoAe y4ebHON OeATeNnbHOCTU MO NpenogaBaemMbiM NpegmeTam, a
TaKke B NpakTUYeCcKon AesTenbHOCTU, Tpebytowwme yrinyoneHHbIx
npodeccnoHasbHbIX 3HaHWUM;

—HaBblkamy hopmManM3aLmm TEoOPETUYECKUX 1 NPUKNaaHbIX
NpakTU4Yecknx 3agad (MpUMeHeHUs MameMamu4ecKoeo arnnapama
abcmpakmHoU anezebpbl nNpu NoOcCmMaHo8Ke, aHasu3e u peweHuUU 3adaqy
meopuu KOOUPOBAHUSI).

12. O6beM gncumunnuHbl B 3a4eTHbIX eguHuuyax/vyac. — 3/108.

Popma NPOMEXYTOHYHON aTTECTALMM 3a4ET C OLIEHKON.

13. Buabl yuebHomn paboThbl

OuHas ¢hopma o6y4eHus

TpynoeMKkocTb (Hachl)
Y Mo cemecTpam
Bug yuebHol paboTbl Beero p
5 cem.
KoHTakTHasa paboTa, B TOM uucre: 54 54
nekumm 18 18
npakTnyecKkme 3aHATUA 36 36
CamocrosiTensHasa pabota 54 54
dopma NpoMeEXYTOUHOM aTtTecTaumm 0 0
(3a4ém c ouyeHkol — 0 4ac.)




NToro:

108 108

3ao4Hasn ¢popma o6yyeHus

TpygoeMkocTb (4achl)
" Mo cemecTpam
Bug yyebHon paboTbl Bcero p
6 cem.

KoHTakTHasa paboTa, B TOM uncre: 12 12
nekuumn 4 4
npakTUyecKkne 3aHATUsS 8 8
CamocToaTenbHas pabota 92 92
dopMa NpoMeEXYTOYHOM aTTecTaumm 4 4

(3a4ém c oueHkol — 4 4ac.)
WToro: 108 108

13.1. CoaepxaHune AUCLUNIINHBI

HanmeHoBaHue pasgena
Ne n/n CopepxaHue pasgena AMCUUninHbI
OVNCUMMNUHBI
1. NNekumnn
MpeameT ancunnnunHbl «OnemMeHTbl abCTPaKTHOM U KOMMbLIOTEPHOM
Beenexue anrebpbl» 1 ee ponb B HOPMUPOBaHUN MaTemMaTUYECKUX OCHOB,
1.1 BuHapHble OTHOLLEHUS U KX HeobxoaMMbIX AN paboTbl C CUMBOSbHBIMU MEPEMEHHBIMU.
CBOWCTBaA OTHoLweHus akBnBaneHTHocTu. OTHoWweHus nopsiaka. PasbuneHus
MHOXECTBaA.
Anre6 6 lMoHaTne n ceorcTBa BMHapHOWM anrebpanyeckon onepauuu.
1.2 rebpel, anrebpanieckine pynnbl. HopmaneHble genutenn. KoHeuHble rpynnsl. Konbua n
CcUCTeMbI
nons.
13 Teopwusi BENMMOCTU B KOrbLEe Jenenuve uenbix ynucen ¢ octatkom. HOQ n HOK uenbix yncen.
) LienbIx yncen Anroputm EBknuga. KaHoHu4eckoe npegcraBneHme Lenbix Ynucern.
14 KonbLo MHOro4neHos ot [eneHne mHorouneHa Ha aByyneH. KopHu mHorouneHa. [leneHuve c
) OHOWN NepeMeHHOM octaTtkom. Anroputm EBknvaga n Teopema Jlame ang MHOroyneHoB
MoHATne paclmpenuns nonsi. Anrebpanyeckme U TpaHCLEHOEHTHbIE
1.5 PaclumpeHuns nonen uncna. MuHMmanbHbIA MHOTOYIEH anrebpandeckoro Ynucrna u ero
cBoricTBa. pocToe 1 cocTaBHOe anrebpanyeckne pacluMpeHns.
MpocTtele nonga. CtpoeHne nonen Nanya. NpencrasnexHne
1.6 KoHeuHble nongd anemMeHToB nons Manya KOHEeYHbIMW YNCMOBLIMU
nocneaoBaTeNbHOCTAMM U MHOrOYNeHaMm Had KOHEYHbIM MOMNeM.
lMNepBoHavanbHbIE 3agaun Teopun KogmpoBaHus, Teopemsbl LLieHHOHa.
1.7 npeacTaBneHns o Teopun [MomexoycTonymBble KOAbI Kak NpUMep onTUManbHbIX KOO0B.
KOANPOBaHUS [MoHATNE O CUMMETPUYHBIX N aCUMMETPUYHBIX KPUMTOCUCTEMAX.
2. MpaKkTn4yeckmne 3aHATUA
51 BuHapHble OTHOLIEHUS U KX OTHoLweHus akBmnBaneHTHocTn. OTHoWweHus nopsiaka. PazbuneHus
) CBOWCTBA MHOXeCTBa.
MoHsaTre n ceoncTBa BuHapHow anrebpanyeckon onepaumu.
2.2 Anrebpel, anrebpauieckie Mpynnbi. HopmanbHbl nutenn. KoHeuHble rpynnbl. Konbua un
CACTEMbI py pma e penute OHe e rpy onbua
nons.
53 Teopusa 0ennuMoCTH B KOnbLe Jenenuve uenbix ynucen ¢ octatkom. HOQ n HOK uenbix yncen.
) uenbix ymucen Anroputm EBknunga. KaHoHW4eckoe npeactaBneHne uernbix Yucern.
54 KonbLo MHOro4neHoe ot [eneHne MHorouneHa Ha aByyneH. KopHu mHorouneHa. [lenenuve ¢
) OHON NepeMeHHOM octaTtkom. Anroputm EBknvaga n tTeopema Jlame ana MHOroyneHoB
MoHaTMe pacwmpenus nons. MMHMManbHbI MHOroYIEH
2.5 PacwunpeHus nonewn anrebpaunyeckoro yncna u ero ceoncTea. lNMpocTtoe anrebpanyeckme
paclumMpeHue nong.
MpocTtele nonga. CtpoeHne nonen Manya. NpencrasnexHune
2.6 KoHeuHble nongd anemMeHToB nons Manya KOHEeYHbIMU YNCNOBbLIMU
nocneaoBaTenbHOCTAMM U MHOrOYNeHamMmm Haa KOHEYHbIM MOoneM.
lNepBoHavanbHbIE
2.7 npeacTaBneHns o Teopun MomexoycTonumBble Koapbl: NMMHENHbIE BNOKOBLIE, LIMKINYECKME.
KOANPOBaHUS




13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Ou4Hasa ¢phopma o6y4eHus

Bugbl 3aHaTMIA (YacoB)

Ne HanmeHoBaHue Tembl CaMocTosTenonas
n/n (pasgena) gucumnnmHel Jlekumn | Mpaktudeckue | JlabopaTopHbie paGoTa Bcero
BeeneHuve
1. BuvHapHble OTHOLIEHUST U X 2 4 0 7 13
CBOWCTBA
5 Anrebpbl, anrebpanyeckme 5 4 0 7 13
CUCTEMBI
3, Teopust 4enMmocTu B KonbLe 5 4 0 7 13
uenbix yncen
KonbLOo MHOIO4Y1EHOB OT OQHOM 5 0 13
nepemMeHHom
5. PacwwnpeHus nonewn 2 4 0 7 13
6. KoHeuHble nons 2 4 0 7 13
lMNepBoHavyanbHbIe
7. | npeacTtaBneHnsa o Teopun 6 12 0 12 30
KOOMPOBaHUSA
3a4yéT C oueHkom 0
Woro: 18 36 | 0 54 108
3aoyHas ¢popma o6GyyeHus
Ne HanmeHoBaHue TeMbl Bue! sanATvi (qacog)aMOCTOFITeJ'IbHaFI
n/n (pasgena) aucumnmmHbl Jlekummn | MNpakTnyeckme | JlabopaTtopHble paGota Bcero
BeeneHve
1 | BuHapHbIe OTHOLWEHNS U KX 0,5 1 0 14 15,5
CBOMCTBA
Anrebpebl, anrebpanyeckue
2 0,5 1 0 13 14,5
CUCTEMBI
3 Teopust LeNMMOCTH B KOnbLiE 05 1 0 13 14,5
uenbix yncen
4 Konbuo MHOrO4IIEHOB OT OAHOIA 05 1 0 13 14,5
nepemMeHHoN
5 EaCLUVIpeHI/IFI nonen. 0.5 1 0 13 14,5
OHEeYHble nons
MepBoHayanbHble
6 | npeacrtaBneHusa o Teopun 1 2 0 13 16
KOAMPOBaHUsI
7 MpencTtaBneHne CUMBOJIBHbIX 0.5 1 0 13 14,5
OaHHbIX B KOMMNblOTEPE
3ay4éT C oLeHKomn 4
Utoro: 4 8 0 92 108

14. MeToan4yeckune ykasaH1MAa Ans ooy4aroLWmMXcA No OCBOEHUIO AUCLUMNIIUHDI
Mpuctynas K u3yyeHuto y4ebHOW OMCUUNIMHBI, LenecoobpasHo 0O3HaKOMUTBCA C yy4ebHOoM

nporpaMmoun ANCLUMUNINHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLéH Ha cante B BI'Y.

3HaHWE OCHOBHbIX MOJIOXEHWUIA, OTPaXKeHHbIX B paboyeit nporpamme AUCLUNMUHBLI, MOMOXET
0oby4aloLWnMCs OPMEHTUPOBATLCSA B M3y4aeMOM Kypce, 0CO3HaBaTb MECTO M pPOfb M3ydYaemou
AVCUMNIVHBLI B MOArOTOBKE OyAyLUero BbIMYCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHUAMMN, 3aN0XEeHHbIMU B Nporpamme.
OCHOBHbIMM (hopMaMn KOHTAKTHOW paboTbl MO ANCUUNINHE ABMAOTCA NEKUMM 1 NpakTu4eckue

3aHATUS,

obyyatoLmxcs o MHANBUAYanbHOMY MraHy).

nocelleHne KoTopbix o06si3aTenbHO Ans BCEX CTYAEHTOB (KpomMe CTyOeHTOB,




MoaroToBka K MPaKTUYECKMM 3aHSTUSIM BEOETCSl Ha OCHOBE MNaHOB MPaKTUYECKUX 3aHATUMN,
KOTOpble pa3melleHbl Ha canTe cunuana. B xoge NOAroTOBKM K MPaKTUYECKUM 3aHSATUSM
Heob6XxoaMMO W3Yy4nTb B COOTBETCTBUM C BOMPOCAMW AN MOBTOPEHMSI KOHCMEKTbl NEKuUi,
OCHOBHYIO NnuTtepaTypy, 03HaKOMUTbLCS C AONONHUTENBHOM NuTepaTtypoil. Kpome Toro, cnegyet
NOBTOPUTbL MaTepuan nekuui, OTBETUTb Ha KOHTPOSbHbIE BOMPOCHI, N3y4nTb 06pasLbl peLleHms
3ajad, BbIMOMHUTbL yNpaXKHEHUs (ecnu Takve NpeayCcMOTPEHbI).

MNpn noaroToBKE K MPOMEXYTOYHOM aTtTecTtauum HeobxXoaMMo MOBTOPUTb MPONOEHHbIN
maTtepuan B COOTBETCTBMM C Y4eOHOW MporpaMmon, NPUMEpPHbIM MNepeyYyHEM BOMPOCOB,
BbIHOCSILLUMXCSl Ha 3a4yeT C OLeHKoW. PekoMeHOyeTcsi UCMOoNb30BaTb KOHCMEKTbl fekuui u
WCTOYHWKN, NMEpPeYMCrneHHble B CMWCke nuTepaTtypbl B paboyeit nporpamme AUCUMNIUHBI, a
Takke pecypcbl 3MEKTPOHHO-OMBNNOTEYHbIX CUCTEM.

Ans  [OCTWXKEHUS NnaHWpyembliX pe3ynbTaToB OOyYeHWs WCMONb3YHTCS MHTEPaKTUBHbIE
neKkumm, rpynmnoBble AUCKYCCUW, aHann3 UMUTaLNOHHbIX MOAeneNn.

15. lNepeyeHb OCHOBHOM U [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oCHOBHas nuTtepartypa:
Ne n/n McTOYHUK
1 OkyHes J1.A. Bbicwas anrebpa: y4eb.- Cl16: JlaHb, 2009.

0) AgononHuTenbHasa nuTepartypa:
Ne n/n McTOoYHUK

5 Martpoc [O.LU. 3nemeHTbl abcTpaKTHOM 1 KOMMbIOTEPHOW anredpsl: y4eb. noc.- M.: Akagemus,
2004.
3 dapees [.K. llekunn no anrebpe: y4eb. noc. ans By3o..- CI16: JlaHb, 2007.
Andeposa, 3.B. Anrebpa n Teopusi uncen. YuebHo-meTtogudeckuii komnnekc / 3.B. Andepoea,
3.J1. bantokeBu4, A.H. PomaHHUKOB. - M.: EBpa3nnckmnin oTKpbITbIn MHCTUTYT, 2011. - 279 c. -
ISBN 978-5-374-00535-6; To e [QneKTpoHHbIN pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=90645 (11.01.2018).

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl:

Ne n/n McTOYHUK

TyraH6aeB, A.A. JlnHertHasa anrebpa: ydebHoe nocobue / A.A. TyraH6aes. - Mockea: ®nuHTa,
5 2012. - 74 c. - ISBN 978-5-9765-1407-2 ; To xe [OneKkTpOoHHbIN pecypc). —

URL.: http://biblioclub.ru/index.php?page=book&id=115141 (11.01.2018).

OYK «3nemeHTbl abCTpakTHOM U KOMMNbIOTEPHON anredpbi»
https://edu.vsu.ru/course/view.php?id=7382

6

16. MepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHnsa ANs CaMOCTOATENbHOU PaboThbl
Ne n/n McTOYHUK

1 Jlo6oguHa J1.B. SnemeHTbl abCTpakTHOM 1 KOMMbIOTEPHOW anrebpbl: y4eb.-meToAd. noc. —
Bopucornebek: BITN, 2006.

17. WHdOpMaLMOHHbIE TEXHOMOrMu, Uucnosfnb3yemMble AN peanusauum y4yebHoWM
AUCLUUNSINHBLI, BKIIOYas nporpamMmMmHoe obecnevyeHue, MHEPOPMaLMOHHO-CNpPaBOYHbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX
[Mpu peanusaumm ANCUUNINHBI TPUMEHSAETCHA CMeLlaHHoe 0byYeHne C NCNOoNb30BaHNEM
- QYK «OnemeHTbl abCTpakTHOM 1 KOMMNbIOTEPHOWN anrebpbl»
https://edu.vsu.ru/course/view.php?id=7382;
- OHMaNH-KOHCYbTaLUNUM;
- OJTIEKTPOHHOM NOYThI.
NMporpammHoe obecneyveHue:
—Win10 (nnn Win7), OfficeProPlus 2010
—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—-STDU Viewer version 1.6.2.0
—7-Zip
—GIMP GNU Image Manipulation Program


http://biblioclub.ru/index.php?page=book&id=90645
http://biblioclub.ru/index.php?page=book_red&id=115141

—Paint.NET

—Tux Paint

—Adobe Flash Player

MHcopmaumoHHO-cnpaBo4YHble CUCTEMbI U NpodeccuoHanbHble 6a3bl AaHHbIX
—HayyHas anektpoHHasa 6ubnuoTeka — http://www.scholar.ru/;
—®epepansHbl nopTtan Poccuinckoe obpasosaHue — http://www.edu.ru/;
—WHpopmaumoHHas cucrtema «EgnHoe OKHO gocTtyna K
pecypcam» http://window.edu.ru/;

—®depneparnbHbli LEHTP MHOPMaLMOHHO-06pa3oBaTerbHbIX pecypcoB — http://fcior.edu.ru;

obpasoBaTtenbHbIM

—Jlekuun  Begywmx npenogasaTenen By3oB Poccum B cBobogHOM  goctyne —
https://www.lektorium.tv/;
—3OneKTpoHHO-6nbnuoTeyHaa  cuctema  «YHuBepcuteTckas  Gubnmoteka  online»  —

http://biblioclub.ru/.

18. MaTepnanbHoO-TeEXHUYECKOEe obecneyeHme QUCLUNIINHDI:

MynbTumeguinHoe obopyanoBaHue (MPoekTop, HOYTOYK UM CTauMoHaPHbIA KOMMbIOTEP, 3KPaH),
KOMMbIOTEPHbIN Kracc (KoMnbkoTepbl, 00beguMHEeHHble B CETb C BbIXOAOM B WHTEpPHET u
obecneveHnem gocTyna B 3NIEKTPOHHY0 MHAOpPMaLMOHHO-00pa3oBaTenbHyto cpeay BIY n bO).

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. lMepeyeHb KOMNETEHUMW C yKa3aHueM 3TanoB (POPMMPOBAHUA U NNAHUPYEMbIX

pe3ynbTaToB 00y4eHus

Koa v cogepxanve | TnaHnpyemble pe3ynbTaTtbl 00yyYeHus OTanbl dhopMrpoBaHus
koMmneteHuun (unu | (NokasaTenu AOCTMKEHUS 3aA4aHHOro KoMneTeHumn (pasgensl $0C*
ee yacTu) YPOBHSA OCBOEHUS KOMMNETEHL UM (Tembl) QUCUUNAWHBI (cpeacTtBa
nocpeacTsomM hOPMUPOBAHUSA 3HAHUNA, UM Moaynsa n ux OLleHMBaHus)
YMEHWI, HaBbIKOB) HaMMeHoBaHwue)
3HaThb:
— CB$13b TEOPETUYECKNX OCHOB U
TEXHOMormyecknx Npnémon 1. BuHapHbie
abCTpaKTHOM U KOMMNbIOTEPHON OTHOLLIEHUA N NX
anrebpbl ¢ cogepxaHuem CBOWCTBA
npenoaaBaeMbIx y4ebHbIX npeagmeToB | 2. Anrebpel,
(onpedenerus u ceolicmea buHapHbIx | anrebpanyeckue KoHTponbHas
OMHOWEHUU Ha MHOXeCmee, UX C8s3b | CUCTEMBI paboTa
¢ pasbueHusiMU MHOXecmea; 3. Teopus genumocTu B
onpedesieHUs U ceolicmaea OCHOBHbIX KonbLe LienbIX Yyncern Tect
MK-1 aneebpaudeckux cmpykmyp; 4. KonbLo MHOro4neHoB
rOTOBHOCTb cmpoeHue KOHeYHbIx noned (noned OT OHOW NepeMeHHOoMn
peanu3oBbiBaTb lanya) u npocmaix aneebpaudyeckux 6. PaclumpeHuns nonen.
obpasoBaTtenbHble | pacwupeHuli; OCHO8HbIE anzopummbl KoHeuHble nons
nporpaMmel no cxamusi, KodupogaHusi U
y4eOHbIM 0ekodupoeaHUsi UHGhopMayuu).
npegmetam B 1. BuHapHble
COOTBETCTBMM C OTHOLLUEHUSA U KX
TpeboBaHnaMM YmeTb: CBOWCTBA T
obpa3oBaTtenbHbIX | —CTaBUTb NO3HABaTENbHbIE Lienu 2. Anre®pbil, ect
cTaHOapToB y4ebHOM OesaTenbHoCTY; anrebpavyeckune
KomMnnekThbl
— OCYLLIECTBNSATb CAMOKOHTPOIb U CUCTEMBI
NMHAMBUAOYANbHbIX
CamMOOLeHKY CBONX y4ebHbIX 3. Teopusa genumocTtu B sanannil ans
OOCTWDKEHNI; KonbLe LienbIX Yncern
NpaKTUYeCKMX
— NpUMEHsTb HaBblkn BnageHus KT, 4. KonbLo MHOro4neHos paBoT
NPOEKTHOW N UccnegoBaTenbCKon OT OAHOWN NepemMeHHOoM
[eATenNbHOCTLIO B NpoLecce uayyeHus | 5. Pacluvpexuns noneit. [oknagbl
abCTpaKTHOM U KOMMNBbIOTEPHOM KoHeuHble nons BLieHms
anre6psbl. 6. MNepBoHa4anbHble coooul
npencTaBneHns o
TEOpMM KOOMPOBaHUS



http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

7. NpegcraBnexHune
CUMBOIbHbIX AaHHbIX B

KOMMbloTEpPE
MIMeTb HaBbIKMK: " K;B“’l;””e'g:;blx
— MccnenoBaTenbCkon U NPOEKTHON 6.1 AnBiAya
[eATENbHOCTY: . NepBoHavanbHbIE 3agaHun ons
’ . npeacTaBneHns o NpaKTU4ECKMX
—obwenonb3oBatenbckon NKT-
. Teopun KOAMpPOBaHUs pabot
KOMMETEHTHOCTY; 7. MpeacTasnenve
;Oohﬂﬁl_ﬁ'éigifs;%‘fec'(ow WKT- CUMBOSIbHbIX JAHHbIX B PasHoypoBHeBbIe
’ . KoMMbloTEpE 3agaHus
— npeameTHo-negarormyeckon NKT-
KOMMETEHTHOCTH. TecTsi
1. BuHapHble
OTHOLLUEHMWS U UX
CBOWCTBA
3HaTk: 2. Anre6pbil,
) anrebpauvyeckue [oknagbl,
— TEXHONOrMYecKne NpuemMbl
. N cucTembl coobueHus
abCTpaKTHOM U KOMMbIOTEPHON 3. Teopusi NENVIMOCTH B
anrebpbl, nexatyne B OCHOBE :
nocT geva a:J-l'II/I‘-IHbIX MOLCNEil B KonbLie LienblX Yncen PasHoypoBHeBbIe
P P A 4. KonbLO MHOro4neHos 3agaHund
3KOHOMUKE, COLMONOoruum, M N
OT OOHON NEepPeMeEHHON
9KOHOMETPUKE U T.4. (8536 BUHAPHBIX 5. PaciuMpeHms nonei TecTsl
OmHoWweHUl Ha MHOXXecmee ¢ K6Hequle Hons '
pasbueHusaMU MHOXecmea, OCHOBHbIE 6. MepBoHaYANLHbIE KoHTpOnbHas
anzopummbi cxxamusi, KoOuposaHus U nbep,CTaBneHm o paboTa
GexkoduposaHus UHgopmayuu).
TEOpMM KOAMPOBAHUS
K-4 7. MNMpeacraBneHve
3 6 CUMBOJIbHbIX AaHHbIX B
cnocobHoCTb KoMMbloTepe
ncnonb3oBaTb YMeTh:
BO3MOXXHOCTU
_ | —1cnonb3oBaTb 3HAHNE OCHOB
obpasoBarensHomn 9 -
abCTpakTHOM U KOMMNbIOTEPHON
cpenbl AnA anrebpbl Ansa nepesoga MHdopmalmm
OOCTUXKEHUS
C €CTEeCTBEHHOrO A3blka Ha s3blK
FIMYHOCTHBIX, o y
COOTBETCTBYHOLLEWN NPEOMETHON
MeTanpeameTHbIX
obnactn n obpatHo (orpedeneHus u
1 NpegMeTHbIX N 4
ceolicmea bUHapHbIX OMHOWeEeHUU Ha
pe3ynbTaTos 1. BuHapHble
OBYIEHIS 1 MHOXecmee, Ux ces3b ¢ pa3bueHusmu OTHOLICHIS W X
MHOXecmea; ornpedesieHus U -
obecneyeHuns - CBOWCTBA
ceolicmea OCHO8HbIX anieebpauyvyeckux Hoknagpl,
kavecTBa yuyebHo- ) 2. Anrebpbl,
CMPyKMyp; CMPOEHUE KOHEYHbIX coobueHus
BOCNUTaTENbHOIro o . anrebpaunyeckne
npoLecca noned (noned anya) u npocmsix cACTEMBI
Cgep,CTBaMVI aneebpauyeckux pacwupeHud); 3. Teopust ASNMMOCTY B KomnnekThbl
—NPUMEHSTb TEOPETUYECKUE 3HAHNSA i MHAMBUOYaNbHbIX
npenogaBaemMbIxX P y P - KonbLe LienbiX Yncern ANBILYE
YUEBHbIX abCTpaKTHOM U KOMMNbIOTEPHON 4. KonbLO MHOFOUIEHOB 3agaHun ons
anrebpbl B ONUCaHUm NpoLLeccoB n : M N NPaKTU4ECKMX
MPeAMETos FlBJ'IerI/II7I B Pa3nuyHbIX g6ﬂacmx OT OAHON NEPEMEHHOU P paboT
P 5. PacwunpeHns nonen.
3HaHuWA (onuckieame CMpPoeHuUe KOHEYHbIE HOMS
KOHEYHbIX pacwiupeHul noneu; 6. MepBoHaYanbHbIe PasHoypoBHeBble
npedcmasnsame 35ieMeHmbl rnosed nbep,CTaBneHm o 3agaHus
lanya KOHeYHbIMU HUCI08bIMU TEOPUN KOAUPOBAHIS
rnocrnedogamesibHOCMSAMU U TecThl

MHO2o4YrieHaMmu Had 080UYHbIM MOSIEM;
ycmaxaenueams Ces3U MOoHAMuU
abcmpakmHoU U KoMrbromepHoU
anzebpbi ¢ coomeemcmesyuuMU
MOHAMUSIMU MameMamuku u
UHGbOpMamuku u ornpedensmes
Xxapakmep smux cessel);
—uncnonb3oBaTh NPenmyLLecTsa
TEXHOMNOrMYeCcKMX NPUEMOB
abCTpaKkTHOW U KOMMNbIOTEPHON

7. MNpeacraBneHve
CUMBOJbHbIX JAHHbIX B
KOMMbloTepe




anrebpbl Npu pelleHnn 3agad
obpasoBarenbHon obnacTtu
«Matematuka n nHopmMmaTuka»
(ocywecmensimb koduposaHue u
OekodupoesaHue UHgopmayuu ¢
MMOMOWbIO Pa3UYHbIX arieopummos);
— OCYLLECTBNATL MOMCK 1 OTOOP
MHpopmaumm, Heobxoanmon ans
peLleHns KOHKPETHOM 3a4auyu.

BnapeTtb:
— KOHCTPYKTMBHBIMW YMEHUAMMW Kak
OHMM M3 IMaBHbIX acNeKkToB

npodeccnoHanbHON KynbTypbl 2. Anre0pbil,
Oyaywero yuntens-npeomeTHuKa; anrebpavdeckune
—MaTepuanom abcTpakTHOM 1 cucTeMmsbl

KOMMbloTepHoW anrebpbl Ha ypoBHeE,
No3BOJIsOLLEM (POPMYIMPOBaTh U
peLuaTb 3aga4v, BO3HUKAIOLME B XO4e

3. Teopusa pennmocTn B
KonbLe LenblX Yncen
4. KonbL0o MHOro4neHoB

y M o PasHoypoBHeBble
y4ebHOW AenaTenbHOCTH No OT OAHOW NepeMeHHON sananus
npenogaBsaeMbiM NpeaMeTam, a Takke | 5. Paclumpenuns nonen.

B NPaKTU4ECKON AeATENbHOCTH, KoHeuHble nons TecTsi

Tpebyowme yrnybneHHbIx
npodeccnoHanbHbIX 3HaAHWI;
— HaBblkamu cbopmanunsaumm
TEOPETUYECKNX U NPUKIaaHbIX

6. NepBoHavanbHble
npeacTaBneHns o
TEOpMM KOAMPOBAHUS
7. MNpepncraBnexHune

CUMBOJ1bHbIX AaHHbIX B
KOMNbOTEPE

npakTuyeckmx 3agad (MpumMeHeHust
Mamemamu4ecko20 annapama
abcmpakmHou anzebpebl rpu
rnocmaHoske, aHasnu3e u peweHuu
3a0ay meopuu KOOUPOBaHUS).

Bonpocsbl k 3a4éTy

I'Ipome)KyTqua;l aTTecTauusa — 3a4€T C OLleHKOMN -
C OLlEeHKou

19.2 OnucaHne KpuUTepueB M WKanbl OLEeHUBAHUA KOMMNeTeHUMn (pe3ynbTaToB OOy4vYeHusA) npu
NPOMEXYyTOYHOM aTTecTauum

[na oueHMBaHUA pe3ynbTaToB 00y4eHMs Ha 3a4yeTe C OLEHKOW MCMOMb3YyKTCA cnegylowme
nokasatenu (3YHbl n3 19.1):

1) 3HaHMe OCHOB N 3aKOHOMEPHOCTEN abCTPaKTHOM M KOMMbIOTEPHOW anredpbi;

2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOM;

3) BNageHve HaBblkaMn peLleHns CTaH4apTHbIX 3agad abCTpakTHOM U KOMMNbIOTEPHOM anredpbl.
[na oueHnBaHWA pesynbTaToB OOy4YeHWA Ha 3aveTe C OLEHKOM ucnosb3dyetca 4-b6annbHas
LWKana: «OTIINMYHO», «XOPOLUOY, KYAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.

CoOTHOLIEHNE NoKasaTenen, KpUTepPMEB 1 LLKasbl OLEHMBAHUS pe3ynbTaToB 06y4eHus.

YpoBeHb
. cchopmmpoBaH Lkana oueHok
Kputepun oLeHnBaHNst KOMMNETEHLMI
HOCTH
KOMMeTeHUun

Obyuyarowuticss 8 nonHoU mepe erradeem meopemuyecKuMu 0CHo8amMu
U mexHoso2u4yeckumu npuémamu abempakmHoUl U KOMIIbIOMepPHOU
aneebpsl, criocobeH unrcmpupogams omeem rpumepamu, lNoebiweHHbI OmmuYHo
ghakmamu, daHHbIMU Hay4YHbIX uccredosaHul, MPUMEHSIMb YPOBEHb
meopemuyeckue 3HaHUs Ors peweHus npuknadHbix 3adady memodamu
abcmpakmHOoU U KOMMbIomepHOoU aneebpsbi.
Obyyarowutics enadeem meopemuyecKUMU ocHogaMmu U
MmexHo102u4ecKuUMU rpuémamu abcmpakmHoU U KOMMbomepHoU
anaebpbl, criocobeH unncmpuposams omeem rpumMepamu, Gasosbiti Xopouwo
ghakmamu, npuUMeHsIMb meopemuyeckue 3HaHUs 0151 pelweHus ypOBEHb
npuknadHbix 3adady Memodamu abcmpakmHol U KOMIbMmMepHoU
anezebpsl.
Obyyarowutics ennadeem Yacmu4yHO meopemu4yecKuMu 0OCHoeamu U [Topozoenbili YOosnemsopu-




mexHooaudeckuMu npuémamu abecmpakmHyol U KOMibomepHoU YpO8eHb meJsibHO
arneebpsl, 8 pside criyyaes 3ampyOHsemcs nNpUMeHsimb
meopemuyeckue 3HaHus npu peweHuu 3aday abcmpakmHou u
KoMribromepHoU aneebpbi.

Omeem Ha KOHMPOJIbHO-U3MePUMesibHbIU Mamepuars He
coomeemcmeyem itobbIM mpeM U3 repeyucsieHHbIX rnokasamersed.
Obyyarowuticss 0eMoHCmMpuUpyem ompbI8OYHbIE, (hpacMeHmapHbIe -
3HaHus1, dorlyckaem 2pybbie owubKu rpu peweHuU muroebix 3aday
n1ubo He umeem ripedcmasnieHuUs1 0 crnocobe Ux peweHusl.

Heydosnemeopu-
mesibHO

19.3 TunoBble KOHTPOSNbHbIE 3adaHUA WU UHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHMW, YMEHWN, HaBbIKOB W (MNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
c¢hopmMupoBaHuAa KOMNETEHLUN B NpoLecce 0CBOEHMA obpa3oBaTenibHON NporpaMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4€TY C OLIeHKOM:
Teopua kogupoBaHua n eé 3agadn. Teopemsbl LLIeHHOHa.
AndaBuTHOe KoaupoBaHue
CxaTme nHdopmaumn. MNMpocTenume anroputmbl CxaTums.
O6wan xapakTepncTnka NOMexoyCTOMUYNBBLIX KOOOB.
JInHenHble 6nokoBble koabl. CnocoObl 3agaHus.
CranpapTHoe pacnonoxeHue koga. CuHgpom.
Koabl XamMMmuHra.
Linknuyeckne koapbl.
MaTpuyHoe 3agaHue UMKIMYeCcKnx KogoB
10. HenpuBoanmbl MHOrouYneHbl. PasnoxeHne MHOrovnieHa Ha HeNnpUMBOANMbBIE MHOXUTESN.
11. MNonga Manya n nx ctpoexue.
12. Anrebpanyeckne u TpaHCUEHAEHTHble 4ucna. MuHMManbHbI MHOroYneH anrebpan4eckoro
Jyucna.
13. NocTpoeHne KoOHeYHbIX Nonen B BUAE NocnegoBaTenibHOCTEN YNCen NN B BUAE MHOMOUYSIEHOB.
14. lNMpocTble n cocTaBHble anredbpanyeckne pacLumMpeHns nonen.

CoNOOGOR~WN

19.3.2 KomnnekTbl 3agaHui ANA npakTU4Yeckux paboT (MHaMBUAyanbHbIX 3aAaHUN)
Tema lMepBoHa4yanbHble NpeAcTaBlIEHUsS O TEOPUN KOAUPOBaHUA
3apaHwue 1. 3awmndpoBaTb criegyowmne gpasbl, MCNONb3YyS:
a. wndgp Llesaps co caBurom BHM3 Ha 2 no3nuuu;
b) konbuo knNaccos Bb4eTOB N0 Mod32;
C) Knto4eBoe CnoBo 13 6 BYKB;
d) wundp Tputemmnyca c KnoyeBbIM CIIOBOM U3 NpeablayLwero 3agaHus:

1. Yenoseky He xgamaem Mydpocmu yCrnoKoumscs Ha 00CmMuUzaHymom.

2. Baboma 06 usnuwHeM Yacmo coeduHsemcs ¢ rnomepet Heobxodumoeo.

3. Cambili enynbil Moxem cripocums 6orbwe, YeM cambil YMHbIU MOXem omeemume.

4. Ha scsikoeo myOpeua 0080J1bHO rIPOCMOMEbI.

5. Mydp He mom, Kmo 3Haem MHO20, @ mom, YbU 3HaHUSI MOJIe3HbI.

6. Pa3yMHbIlU 20HUMCS HE 3@ meM, YMo fpUsIMHO, a 3@ mem, Ymo usbaesrnsem om HerpusmHocmed.
7. Mpasumenu Hyxdatomcs 8 MyOpeuax 3HadumersibHO b6ornbwe, Yem Mydpeubl 8 npagumerisix.

8. Uumennekm - amo mo, Ymo uHoz2da ecmpedyaemcs u 'y dpyaux.

9. Hekomopele seuwju HeQoCcmyriHbl 4es108€4EeCKOMY YMY, HO Mbl He 3HaeM Kakue.

10. O6 yme yernoseka rnee4ye cyOums 1o e20 8orpocam, 4em o e2o omeemam.

11. Ecnu yMHUKU obMaHbIgarom oxudaHusi, 3mo ewe He 3Ha4um, 4mo Oypaku criacym mup.

12. Tom, kKmo HacmouU4u8o Mo8Mopsiem, 4mo oH He dypak, 0bbIYHO HE MOTHOCMbIO 8 3MOM Y8EPEH.
13. 'opa3do neaye cmamb yMHbIM, Yem repecmamsb 6bimb OypaKkom.

3apaHue 2. MNoctpouTb ana dpasbl M3 3agaHna 1 kog LleHHoHa — ®aHo.
3apaHue 3. 3awmndpoBaTb TEKCT, MUCMOSb3YsA MOACTAHOBOYHbIE LUNKPbI:

1. Umob mMyOpo XU3Hb MPOXUMb, 3Hamb Ha006HO Hemarlo,
[sa eaxHbIx npasurna 3arnoMHu 055l Havyana:



Tbi niydwe 2onodat, 4em 4mo rornaso ecme,
U nyqwe 6yOb 00UH, YeM eMecme C KeM roraro.

2. Obwasck ¢ dypakom, He obepéwbcs cpama,
lMosmomy cosem mbl gbicrywat Xausma:

510, myOpeuom mebe rpedrioxeHHbIU, npuMu,
U3 pyk xe dypaka He npuHumal 6anb3ama.

3. Hem y mupa Ha4ana, KoHUa eMy Hem,

Mbi y(idém Hasceala - HU UMEH, HU rpumem.
3mom mup bbir1 00 Hac u sogeku rpebydem,
lMocne Hac npocmoum ewé mbicsidy nem.

4. 5 Hay4yy mebs, Kak ecem ripulimuch rio Hpasy,
Ynbibku pacmoyal Haneeo U Harpaso,

Espees, mycynbmaH u xpucmuaH xeanu -

U Bobpyro cebe npuobpeméwb mel criasy.

5. Cyacmbe cmenbim 0aémcsi, He mobum muXoHsb,
Tbi 3a cHacmbe u 8 800y UOU U 8 O20Hb.

lNeped 6oeom pasHb! U ByHmMapb U MOKOPHbIU,

He 3esali - ce0é cuacmbe He rpo8OPOH-.

6. Tbl ce200Hs He srlacmeH Had 3aempawHUM OHeM,
Teou 3ambicribl 3a8mpa pa3eetomcs CHom!

Tbl ce200Hs xu8U, ecriu mbl He 6e3yMeH.

Tbl -- He 8eYeH, KaK 8Ce 8 3MOM MUPE 3€MHOM.

7. Bcem cepdeyHbim dsuxxeHUsM 8orito Oaesal,

Cad xenaHuti so3denbieamb He ycmaesad,

36e30H0U HoYbIO briaxkeHCcm8YU Ha WesIKogol mpaske:
Ha 3akame -- noxucb, Ha pacceeme ecmasadl.

8. My y4eHnbll, Komopbilt Mydpee Mynsbl,

Ho 6axean u obmaHwWuK, -- 00CMOUH Xy/bl.
Myx, ube croeo npoyHee epaHUMHOU cKarlbl, -
Bbiwe mydpoeo, ebiwe nobol noxearssi!

9. Ympowm posa packpsina nod eempom 6ymoH,
U 3anen conoeel, 8 ee npernecms 6/1106/1EH.
Cs0b 8 meHu. dmum posam ugecmu ewie 0oseo,
Koeda 6ydem Haw eopecmHblIl rpax rnoepeben.

10. MeHsiem peku, cmpaHbl, 20poda...
UHble dgepu... Hosble 200a...

A HuKyda Ham om cebsi He OembcCH,

A ecriu dembcsi — MOJIbKO 8 HUKYOa..

11. Jlyqwe snacme 8 HUWemy, 2o1o00ame Uru Kpacme,
Yem 8 qucsio 651100051U308 NPEe3pPEeHHbIX Nonacme,
Jlyqwe kocmu enoGame, 4eM nipesibcmuya cmpacmsm,
3a cmonom y mep3asues, umerouux efacme. ..

12. K madiHam mbi He riyckal nodneya — ux ckpblead,
U cekpemnbl xpaHU om aryrnua — Ux ckpblead,
lMocmompu Ha cebsi mex ndel npoxodsawux,
O Halexdax monyu Ao KoHya — ux ckpbieali!



13. U ¢ Opyaom u ¢ epacom mbi dosmkeH bbimb xopouwi!
Kmo no Hamype 006p, 8 mom 3710661 He Halidewb.
Obuduwb dpyea — Haxxueewb 8paza mbl

Bpaza o6Humewb — dpyaa Haxxuseulb.

3apaHwme 4. MNocTtpounTb Kog LLleHHoHa - PaHo ansa dpasbl:

1. KyKywKa KyKyWwOHKY Kyrursia KartouwoH, KaK 8 KartoWOHE KyKyLWOHOK CMEUIOH.

2. Pannopmosarn, da He dopariopmosar, a cmaji doparnopmosbieams — 3aparopmoesarics.

3. Exan peka yepes peky, sudum [peka 8 peke pak.

4. [lea weHka weka K weke epbI3fiu Wemky 8 yaorike.

5. Ha dsope mpaea, Ha mpase dpoea, He pybu dposa Ha mpase deopa.

6. Jlubo doxduk, nubo cHee, nubo 6ydem, nubo Hem.

7. llina Cawa rno wocce u cocana cywky.

8. lllen ko3en ¢ kocol Ko3oU, wia Ko3a ¢ 60CbiM KO3/T0M.

9. Cwum Konnak He NMo-Kosirmako8CKU, HUKMO e20 He nepeKosnakyem, He rnepesbiKosinakyem.
10. Kopabnu nasuposarnu, naguposarnu, 0a He 8blriaguposariu.

11. May4o Ha paH40 8 MOHYO ecm /1e4H0 U Xap4o.

12. Pybnb deearnbsuposari, degasibeuposar, da He ebidesasibeuposarl.

13. Cnabbil nos cunbHee cusibHOo20 8 cusy cnabocmu cusbHO20 rosa K crabomy.

3apgaHue 5. Onpegenntb 4acToTbl NOsIBNEHMS OyKB B MOroBOpKE, MOCTPOUTb KOOOBOE AEPEBO M KOA
XaddMeHa, HanTK CpeaHo ANMHY KOOOBLIX CroB Ans dpasbl U3 3agaHuna 4.

Tembl BuMHapHble OTHOLWEHUA U X CBOMNCTBA.
Anre6pbl, anrebpanyeckme cucTeMsbl
3apgava 1. PaccmMoTpym MHOXeCTBO G MOHOTOHHbIX CTPOro BO3pacTatoLmnX YNCNOBbIX OYHKLNA Ha
oTpeske [1,-1] 1 BBEAEM HA 3TOM MHOXECTBE ornepaLmio KOMNO3NLUN (PYHKLNIA:

(Vf, g € G): (f * g)(x) =f(g(x)), x € [-1, 1].
MokaxunTe, uTo <G, *>— rpynna. Yto siBnseTcst HEMTpanbHbIM 3JIEMEHTOM 3TOM rpynnbl? YTo
npegcrtaensieT cobon obpaTHbIN SNEMEHT?
3apava 2. (Fpynna nepekntoyarenen). Hazosem rnepeksrovamernem SNEKTPUHECKYH CXEMY, UMEIOLLIYIO

TPW BXOA4a v TPy BbIXOA4a, COEANHEHHbIE NONAPHO B HEKOTOPOM nopsake. Taknx nepekniovartenemn Bcero
wecTb (puc.1).

1 r1 1 11 r 1

2 r2 2 r2 2 r 2

3 r3 3 r3 3 -3
nl n2 n3

1 r1 1 r1 1 r 1

2 r2 2 r2 2 r 2

3 r3 3 r3 3 - 3
n, n, n,

Puc. 1. LLlecTtb nepeknro4aTtenen
Ha MHOXecTBe nepeknioyaTenen onpegenym onepaumio «*» CoeavHEeHUs nepeknoyaTenen.

Hanpumep, B pesynbtate coeanHeHusa nepekniodatenen I, n I 5 (puc. 2) Bxoa 1 GyaeT coeanHeH

C BbIXOAOM 2, BXO4 2 - C BbIXOAOM 3, BXoA4 3 - € BbIXoAoM 1. TOYHO Takoe e COOTBETCTBME MeXay
BXOAAMW 1 BbIXOAAaMW OCYLLIECTBNAET nepekntoyarens ;.



Puc.2. PesynbTaT coeaMHeHus ABYyX nepeknovarenemn
Moatomy MoxHo 3anucatb: 1, * M, = . I1;.

[lokasaTb, YTO MHOXECTBO MNepeknovaTenen OTHOCUTENbHO onepauun «*» CoeanHeHus
nepekntodarenen obpasyet rpynny. byaet nu ata rpynna abeneson?

3apayva 3 (o HacnegoBaHUM NpU3HaKa).

(BaHumamernbHas 3adada, cesisaHHasi co ceolicmeamu buHapHbIx afzebpaudeckux ornepauyuli)

MMycTb nmeeTca KOHEYHOE MHOXECTBO M MNpOCTENLNX CyLWEeCTB, Kaxaoe U3 KoTopbix obnagaeT ogHUM
n3 npusHakoB A, B, C. MNycTb, Hanpumep, 3TK NPU3HaKM XapakTepuayT OpMy rna3: COOTBETCTBEHHO
Kpyrnble, kKBagpaTHble U TpeyronbHble. N3BECTHO, YTO B pe3ynbTate cnusiHus AByx cywecte X un Y
nony4aeTcsi 0gHO HoBoe cyuwectBo Z. [lpn aToM HacnegoBaHve QOPMbI a3 OCYLLECTBSETCA Mo
3aKOHY «*» OnucaHHOMY Tabnuuen Ha pucyHke 5.

O HaA
® oA
HEA®
AAoR

Puc. 5. Tabnuua ana onepaumm HacnegoBaHUsA

B pesynbTaTte aBoniouun CyLecTs OCTaeTcst O4HO CyLLEeCTBO.
[okasaTtb, 4To (popma rnas ocTaBLIErocs CyLLEeCTBA HE 3aBMCUT OT TOrO, B KAKOM NOpPSAAKe CriMBaloTCS
cyuiecTtsa.
3apauva 4. K kybuky Pyburka npyumeHnnm nocnegoBaTernibHOCTb NOBOPOTOB. [lokasaTb, YTO NPUMEHSs ee
HECKOmMbKO pa3, MOXHO NPMBECTU KyOWUK B HaYarbHOE COCTOSIHUE.
3apava 5. [lokasaTb, YTO MHOXECTBO BCEX HAOOPOB (OMKCUPOBAHHOW ANMHbBI N, COCTABMEHHbLIX M3 0 1
1, o6pasyeT agauTUBHYLO rpynny no onepauum CyMMMpoBaHMs N0 Mogynto Aea. YUTo npeacraenset
cobor anemMeHT, NPOTUBOMNOOXHbLIA NPOU3BOSILHOMY 3NIEMEHTY a 3TOWM rpynnbl?
3apaua 6. Bcskuin nsomopduam rpynn siBNseTcs OMeKTMBHbIM 0TOBpaXXeHnemM ogHOM rpynnbl Ha
apyryto. BepHo nu, 4To BcAkoe BUEKTMBHOE OTOBpaXKeHne O4HOW rpynibl Ha APYryo ABMSEeTCS UX
n3omMopdr3Mom?
3apaya 7. BocCTaHOBUTb LLEMOYKY NMOHATUA MEXAY NOHATUAMU «OTOBpaKeHne» 1 «M30Mopnsm
rpynny», B KOTOPOW KaxKaoe criegytollee noHaTne obpasyetcs ua npeabiayLlero yepes BuaoBoOe OTnnyme.
3apava 8. [lokasaTb, 4YTO anrebpanyeckne cucteMbl U3OMOPHbI:

2Z2=<{0,2,..,2n,..};+ >wn3Z=<{0,3,..,3n, ..};+ >
3apaua 9. [okasartb, 4YTo anrebpanyeckne cucteMbl HE U3OMOPMHbI:
a)<N; +> un <Z; + >;
b) <R; +> n <Q; + >;
C) <Z;(+ mod 3) > n <Z;* (- mod 3) > (croxeHue U yMHOXeHue rno mod3 Ha MHoxecmee Z).
3apaua 10. [NpoBeputb, M30MOPHbLI NN HET anrebpanyeckne CUCTEMBI:
a)<Z; +>uU<Z; - >;
b)<Z;+ >u<Z;+ =
C)<Z;-; >»u<Z; - =
d)<Z;, ; =u<Z; - >

Tema Teopus AenMMoOCTU B KoJibLe LenbIX Yyucen
3apaua 1. NMyctb a, b, ¢, d - paznnyHble undpsbl. JokasaTb, 4To YMcno cdcdcdecd He genuTcsa Ha YMcno
aabb.
3apaua 2. Yncno npyn HEKOTOPOW NepecTaHoBKe CBOMX Lndp yaBaneaeTcs. [JokasaTtb, YTO OHO AenunTcs
Ha 9.
3apava 3. Hantn HaTypanbHble Yucna, gatowme npy genedmm Ha 2, 3, 4, 51 6 ocratok 1 u, kpome
Toro, genswmecst Ha 7.



3apava 4. dvwka cTonT Ha ogHOM M3 nonen 6eckoHeyHon B 06e CTOPOHbI KneTyaTon nonocku Gymaru.
OHa moxeT caoBuraTbCd Ha m Monen BNpaBo UNK Ha n nonewn Bneeo. [pu KakMx m M N OHa CMOXEeT
nepemMecTuTbCA B COCEOHIO CnpaBa Knetky? 3a Kakoe HauMeHbLUee YMCIO XOAO0B OHa CMOXET 3TO
coenaTtb?

3apava 5. eHepan nocTtpoun congaT B KOMOHHY Mo 4, HO Npy 3TOM congaT MiBaHOB OCcTancst MULWLHUM.
Torpa reHepan nocTpoun congaT B KOMOHHY no 5. U cHoBa VBaHoB ocTanca nuwHum. Korga xe u B
KONOHHe no 6 VIBaHOB okasancs NULWHUM, reHeparn Nocynui emy Hapsia BHe odepenu, nocre 4ero B
KonoHHe no 7 iBaHoB Hallen cebe MecTo 1 HUKOro nuiiHero He octanock. CKoMnbKoO conaaT Morno ObiTb
y reHepana?

3apava 6. lycTb a, m, n - HaTypanbeHble Yncna, a>1.

JokasaTb, 4TO:

a™ -1

a)yHoO( &~1  a-1)=HoO(m,a-1)
6) HOO(a™-1, a™1) = HOda' ™"-1.

3apgauva 7. [lokasaTb, YTO
HO[(a,b)= HO(5a+3b, 13a+8b).
3apaua 8. lyctb d 1 m - HaTypanbHble Ynicna. [JokasaTb, YTO CUCTEMA YPaBHEHWN

HO/(x,y)=d;
HOK(x,y) =h

paspelunma Torga 1M TonbKo Torda, kKoraa m aenurces Ha d.
3apayva 9. [lokasaTtb, 4to ecnu HOK(a, a+5)=HOK(b, b+5), rae a n b — HaTypanbHble Yucna, To a = b.
3apava 10. Moxet nn HOK(a, b) = HOK(a+c, b+c), ecnn a, b, ¢ — HaTyparnbHble yicna?
3apaua 11. Ha tobunen 57 wkonbl MockoBckuii MoHeTHbI [1BOp BbIMyCTUN OOUMENHbIE MOHETHI
AOCTOMHCTBOM B 57 koneek. A Ha tobunen 239 WKonbl MOHETbI JOCTOMHCTBOM B 239 KOMeek BbiMyCTUI
CaHkr-lNeTepbyprckmn  MoHeTHbIn  [Bop. YTOObI HMKOMY He Obino 00MAHO, KONMWYECTBO [EHET,
BbiNyLleHHbIX 0ba pasa, 6bino oguHakoBo. CmoryT nm Oner m 36 ero apysen pasgenutb Bce
BbINYyLLUEHHbIE MOHETbI TaK, YTOObI KaXaoMy AOCTanoCb O4MHAKOBOE KONMYECTBO MOHET?
3apayva 12. MNyctb d = HOL (1819, 3587). Hantu d u ueneble ynucna x, y Takue, 4To:

1819x+3587y=d .
3apaua 13. 3anncaTb B BMAE KOHEYHOW LEeNHOW apobu:

135 ) 105995, 238976;d)——%§;.

)

279 33102 °
3apaua 14. Pa3noxuTb NpocTyto ApoOb B LENHY Apobb 1 HaWTK ee nogxoasiimne opoou.
247 333 103993 77
a) ; b) ; C) ;d

74 100" " 33102 " 187
3apaua 15. Cokpatntb pobb:

3953 b 10027 11281

871 ' 32671 6583
3apauya 16. Hangute nepBble YeTbipe nogxogswme Apobwu pasnoxeHus B LEnHyl Apobb yucna =
=3,14159265...
3apaua 17. lNpeobpasynTte B 0ObIKHOBEHHYIO Ap0bb crneayoLlme LenHble 4podu:
a)(2,1,1,2,1,6,2,5);b) (2,3,1,6,4);¢)(1,3,2,4,3,1,1,1, 5);
d)(0,3,1,2,7).
3apaua 18. Pasnoxntb B UenHylo ApoOb M 3amMeHUTb nogxodsilen apobbio ¢ TodHocTbio go 0,001
cnepayoLwme Yuena:

a) V5 b) J§§;c)1321;d)1*'J§.
382 2
3apava 19. Hantu genictButenbHble Yncna, KotTopble obpallarTca B AaHHbIE LenHble apobu: a) [4; 3, 2,
1];b) [0; 2, 1].
3apava 20. PelunTb B LenbIX YUCrnax ypaBHEHUS:
a) 143x+169y=>5; b) 2x+5y=7; c) 23x+49y=53;
d)127x-52y + 1 =0;e) 6x + 10y - 7z = 11.
3apava 21. Pasnoxute uncno 150 Ha gBa NONoOXUTENbHbBIX cnaraemMblX, OOHO U3 KOTOPbIX KpaTHO 11, a
BTOpOoe — 17.




3apava 22.

PelumnTb ypaBHenus Menns: a) x> —26y° =1;b) x> —19y° =1.

3apaya 23.MycTb p U q - NpocTble uncna, Gonblume 3. [lokasaTtk, 4To p°-q° menuTtcs Ha 24.

3apaua 24. [JokasaTb, YTO Aons Noboro HaTypanbHoro n>2, ogHo u3 Yncen 2"™-1 unn 2"+1 aensetcs
COCTaBHbIM.

3apaua 25. Kakvne umdpbl Haao NOCTaBUTbL BMECTO 3BE3404eEK, YTOObI Yncno 454** npenvnocb Ha 2, 7 1
9?

3apaua 26. Ha cTtone nexart KHUMM, KOTopble Hago ynakoBaTb. Ecnn nx ceasaTb B 0AMHAKOBbLIE MAYkK MO
4, no 5 unn nNo 6 KHWUI, TO KaxXabll pa3 OCTaHETCHA OAHA JULIHASA KHUra, a ecrnn CBs3aTb MO 7 KHUI B
nayky, TO JINLLIHMUX KHUT HE ocTaHeTcs. Kakoe HanmeHbLLee KONMYEeCTBO KHUI MOXET ObiTb Ha cTone?

3apauva 27. Ha kakvne HaTyparbHble YMCria MOXHO COKpaTUTb Apobb 3m—n €CNnn U3BECTHO, YTO OHa
Sn+2m

cokpaTuMMma M 4YTO Yncna m v n B3aMMHO NPOCThI.

3apava 28. [lokasatb, 4TO BcAKoe umncno suaga 19 8 "+17, roe n=1,2,3,... - cocTaBHoe.

3apaya 29 (o BocrtouyHoM kaneHpape). B «kutanckon HaTypodmnocodumn BbIOENAKTCSA MATb

NnepBO3NIEMEHTOB NPUPOAbI — OEePEeBO, OrOHb, MeTans, BoAa U 3eMisi, KOTOPbIM COOTBETCTBYIOT MNSATb

LBETOB — CWUHWUIA (NN 3eneHbl), KpacHblA, 6enbiin, YepHbI U XenTbin. B BOCTOYHOM KaneHgape c

OpPEeBHUX BPEMEH MCMNOMb3yeTcs 12-NeTHUI XUBOTHLIN LMK TaK, YTO Kaxaomy M3 12 rogoB B LMKIE

COOTBETCTBYET OOHO U3 XMBOTHbIX. KpOoMe TOro, Kaxkabl rog NpoxXoamT nog NOKPOBUTENBCTBOM OOHOW

N3 CTUXU N OKpaLUMBaEeTCsl B OAMH M3 LIBETOB:

e roabl, okaH4mBatowmecs Ha 0 n 1 — rogbl metanna (uBet 6enbin);

¢ rofbl, OKaH4MBatoLWmMecs Ha 2 U1 3 — 37O roAbl BoAbl (LBET YEPHbLIN);

e rodbl, OkaH4MBatowmecs Ha 4 n 5 — rogbl gepesa (LBET CUHUR);

¢ rofibl, OKaH4MBatoLWwmecs Ha 6 U 7 — rogbl OrHA (LUBET KpacHbIN);

e rofbl, OkaH4MBaroLWmecs Ha 8 1 9 — roabl 3eMnu (LUBET XeNTbI).

B 60-neTHeM KaneHOapHOM LUMKIEe KaXaoe >XXMBOTHOE BO3HMKaeT 5 pa3. C nomMowbi KUTaNCKON

Teopembl 06 ocTaTkax 06bsiCHUTE, MOYEeMY OHO BCe 5 pa3 GbiBaeT pasHoro LBeTa.

3apaua 30. Hangute HanmeHblLee HaTypanbHOE YMCNOo, NOMOBMHA KOTOPOro — KBagpaT, TPeTb — Ky0,

a naras YacTb — NdATas CTeneHb.

3apava 31. Llenbie uncna a n b takoBbl, YTo 56a = 65b. [Jokaxute, 4to a + b - cocTaBHOE 4MCno.

a a+1 a+1
3apava 32. CywlecTByOT N1 HaTyparbHble Yicna Takue, 4To gpobun —, —— —— HecokpaTuMbl?

b b

b b b+l
3apava 33. dokasaTtb, 4to (bc, ac, ab) genutca Ha (a, b, 0)2.
3apaua 34. WaeecTHo, uTo a?+b® genutcs Ha ab, raeau b - HaTypanbHble yncna. [lokasaTb, 4To a=b.
3apaua 35. Xo3arka ucnekna ans rocten nupor. 3a CTonoM MOXET OkasaTbCs NMMbo p 4denoeek, Nimbo
g (p v q B3auMHO NpOCThl). Ha kakoe MUHMManNbHOE KONMMYecTBO KYCKOB (He ob6A3aTeribHO paBHbIX)
HY>KHO 3apaHee paspesaTb Nupor, 4Tobbl B Nto6oM criyyae ero MoXHo 6b1ro pasgatb NOPOBHY?
3apaua 36. doma u Epema Hawnm Ha gopore no nadke 11-pybnesok. ®oma Bbinun 3 cTakaHa vas, cben
4 xanaya u 5 dybnukos. Epema Bbinun 9 ctakaHoB Yas, cben 1 kanay n 4 6ybnuka. CtakaH 4as, Kanad u
Oybnuk cTtosaT no uenomy uucny pybnen. doma moxet pacnnatutbea 11-pybneBkammn 6e3 coauw.
MokaxunTe, 4TO 3TO MOXeET caenaTtb u Epema.

Tema BuHapHble OTHOLIEHUS1 U UX CBOMCTBA
3apava 1. Ha mHoxectBe A = {1, 2, 3, 4} 3agaHo BuHapHoe oTHoweHne o. Kakumu cBOMCTBaMM OHO
obnapaer:
a={<1,1>, <2, 2>, <3, 3>, <4, 4>, <1, 4>, <4, 1>, <8, 2>, <2, 3>}?
MocTponutb rpad 1 rpaduk OTHOLLEHMS .
3apaya 2. o rpadurky OTHOLLEHNS o ONpeaennTb MHOXECTBO A, Ha KOTOPOM OHO 3a4aHo, 1 CBOWCTBA
3TOro OTHOLUEHUS:



[ 'II_ ___________ .

¢ e

¢ fetee

¢ il

b ettt

SR B
]

a b ¢ d ¢ T

3apgava 3. lNocTponTtb rpad GUHAPHOrO OTHOLWEHMS U3 3adayn 2. Kak HYy>XHO U3MEHUTb 3TOT rpad,
4TOObI OTHOLLEHME CTano pedrIeKCUBHBIM; CUMMETPUYHBIM?

3apava 4.

Mo rpady GuHapHOro OTHOLLEHMS ONpPeaennTb ero CBOMCTBRA:

d

3apgava 5. Ecnu mHOXecTBO A, Ha KOTOPOM 3adaHo GMHapHOe OTHOLLEHWE o, KOHEYHO, TO 3agaTb 3TO
OTHOLLUEHNE MOXHO C MOMOLLbK KBaApaTHOM MaTpuubl Nopsigka N, rAe N — YMCNO 3IEMEHTOB B
MHOXecTBe A. Ha nepeceyeHun i-n CTpoku u j-ro ctonbua aton matpuubl ctouT 1, ecnu napa <a, b>
€ o, rAe a — anemMeHT MHoxecTBa A C¢ HomepoMm i, b — anemeHT ¢ HomepoMm j, 1 O B NPOTUBHOM
cnyyae.

MocTpoutb MaTpuLy GMHApPHOro OTHOWEHNS o M3 3agad 1 n 2.

3apaua 6. Mo Bugy matpuubl A onpegenuTb OMHapHOE OTHOLIEHME o, 3adaHHOE Ha MHOXecTBe A =
{a, b, c, d}, n cBOMCTBa 3TOr0 GUHAPHOrO OTHOLLEHUS:

010 1
1110
A=10 0 0 0
00 1 1]

3apaua 7. Kak BbIrnaguT matpuua 6MHapHOro OTHOLWWEHUS o, €Crn OHO:

a) pedrieKCuBHO; b) CMMMETPUYHO; C) aHTUCMMMETPUYHO; d) aCUMMETPUYHO?

3apayva 8. Cuntag X MHOXECTBOM BCEX HbIHE XMBYLUMX Mogen Ha nnaHeTe 3emns, Ans crnegylowmx
OVHapHbIX OTHOLUEHWI, 3adaHHbIX Ha X, nNpoBEpuUTb BLINOSIHEHWE CIeayoWNX CBOWNCTB
(pedneKkcnBHOCTb, aHTUPENEKCUBHOCTb, CUMMETPUYHOCTb, aHTU CUMMETPUYHOCTb, aCUMMETPUYHOCTD,
TPaH3UTUBHOCTD):

a) "yenoeek Xx fABMseTCA NOTOMKOM Yenoseka y";

b) " yenoBek x sBRNsieTCA BHYKOM 4ernoseka y";

c) " yenosek x coctouT B Bpake ¢ Yyenosekom y";

d) " yenoBek x sBMSETCS OTLOM (MM MaTepblo) TaKoro Xe Yncrna geTen, 4To u Yenosek y";

e) "yenoBek x XoTd 6bl pa3 B XXM3HW AyMan O Yernoseke y".

3apava 9. lNyctb X — MHOXEeCTBO HaceneHHbIX NyHKTOB Ha nnaHete 3emns. Kakumu cBoncTBammu
obnagatoT cnegytowme dMHapHbIe OTHOLUEHUS:

a) "HaceneHHbIN NYHKT X PacnofnoXeH BOCTOYHEE MyHKTa y ";

b) «HaceneHHbIN NYHKT X pacrnonoXeH B TOM e rocyaapcTBe, YTO U MYHKT y "

3apava 10. NpueeguTte npumep GUHAPHOro OTHOLLEHUS, HE YOOBNETBOPSIOLLENO

a) HUW CBONCTBY pPereKCMBHOCTW, HA CBONCTBY aHTUPEedNEeKCUBHOCTH;

b) Hu cBOMCTBY CUMMETPUYHOCTU, HN CBONCTBY aCUMMETPUYHOCTH.

3apava 11. Kakumun ceonctesamu obnagaet bvHapHoOe OTHOLWIEHNE O Ha MHOXecTBe A, ecnu:

a) A=Nu<ab> €0 & a < 2b;

b) A=N u <a,b> € 0 & (a+b) genutcaHa 2;
c) A=Nun<ab> eoc & a=b2;

d A=Z un<ab> €eo & Ja-b|=1;

e) A=Z n <a,b> € 0 & (a—b) genutca Ha 3;



fy A=R un<a,b> €eo & b=2a+3;

3apava 12. Kakne 13 6mHapHbIX OTHOLLEHWI, NPMBEAEHHbIX B 3a4a4ax 8 - 11, ABNsA0TCA OTHOLLIEHUSIMA
9KBUBANEHTHOCTU? YTO npeactaBnaoT cobor KnacCbl 3KBUBANEHTHOCTU MO KaXXAOMY M3 OTHOLUEHWI?
MocTpouTb pa3bueHne, COOTBETCTBYIOLLEE KaXXAOMY U3 OTHOLUEHWIA SKBUBANEHTHOCTM.

3apaua 13. Kakoe oTHOLLEHME SKBMBANEHTHOCTM 3a4aeT Kaxdoe u3 crieqyowmx pasbneHnin MHoXecTea
LenbIX Yncen:

a) knaccoB pasbuneHus 6eCKOHeYHOEe MHOXECTBO W B KaJOM KIacce COOEepXXUTCS POBHO OAHO Lenoe
4yuncno;

b) knaccoB pa3bueHnsi GeCkoHeYHOE MHOXXECTBO U B K&XKAOM KIlacce CoaepXartca uncna a u -a;

C) knaccoB pa3buerus Tpu: {x €Z | x > 0}; {x €Z | x < 0}; {0};

d) knaccoB pa3buenns aea: {x €Z | x 2 0}; {x eZ | x < 0}?

3apaua 14. [NocTponTb NO 4AHHOMY OTHOLLEHMIO 3KBMBANEHTHOCTM O pasbueHne mMHoxectBa M = {a,
b, c, d}, ecnu:

a) o ={<a, a>; <b, b>; <c, c>; <d, d>; <a, c>; <C, a>};

b) o ={<a, a>; <b, b>; <c, c>; <d, d>; <a, ¢>; <C, a>; <b, d>; <d, b>};

c) o ={<a, a>; <b, b>; <c, c>; <d, d>; <a, b>; <b, a>; <c, d>; <d, c>};

d) o ={<a, a>; <b, b>; <c, ¢>; <d, d>; <d, ¢c>; <c, d>; <a, d>; <d, a>}.

3apauya 15. [loctpoutb NoO pgaHHoMy pasbueHnto MHoxectBa M = {a, b, ¢, d} oTHoweHue
3KBUBANEHTHOCTU O, ECIN:

a) M= {a}; M, ={b, c;; M3 ={d}; b) M| = {a, d}; M, = {b}; M3 = {c};

c) M, ={a}; M, = {b}; M5 ={c, d};

d) M= {a}; M, = {b}; M5 ={d}; M = {c}.

3apaua 16. CKoNnbKO pasnnyHbIX OTHOLLEHUI SKBUBANEHTHOCTM MOXHO 3adaTb Ha MHoxecTBe M, ecnu:
a) M={a,b,c,d};b)M={1,2,3}?

3apaua 17. Kakue 13 OMHapHbIX OTHOLLIEHUIA, NPUBEAEHHLIX B 3aaadax 8 - 11, ABNSATCA OTHOLLEHUSIMIA
nopsgka? Kaknmu ceorcteamu obnagaeT Kaxkaoe M3 OTHOLIEHUIN nopsaaka’?

3apaua 18. Pacnonoxute cnegylowme MOHATUSA NO MOPSIAKY MO MPUHLUMMY: COAEpKaHWe KaXKaoro
NocreayroLero NOHATUSA WKWpe, YeM Codep)KaHue npeablayLLero:

a) ObuHapHoe OTHOWeEHne, pednekcMBHOE OTHOLIEHWE, OEeKapTOB KBadpaT MHOXECTBA, OTHOLLUEHUE
3KBMBANEHTHOCTY;

b) OGuHapHoe OTHOLWEHNe, OTHOWEHMEe CTPOroro mnopsaka, OTHOWEHWE Mnopsaka, TPaH3UTUBHOE
OTHOLUEHWNE, OTHOLLEHME JIMHEHOrO CTPOroro Nopsiaka.

3apaua 19. B otaene KagpoB HEKOTOPOro NPeanpusaTMa COCTaBMAKT Tabnvuy, B KOTOPOM B NEPBOM
ctonbue coaepxartca damMunMm U MHUUManNbl paboTHMKOB, a BO BTOPOM - CEpPUM M HOMepa WX
nacnopTtoB. MoXHo nu yTBepxaaTtb, YTO Takasi Tabnuua 3agaeT oTobpakeHne MHOXecTBa pabOTHUKOB
npeanpuaTUa Ha MHOXECTBO KOAOB, Mo KOTOPbIMY MOHMMAKOTCS HOMepa 1 cepum ux nacnopTtoB? Ecnu
aa, To 6yget nu aTo otobpaxeHne NHbLEKLMEN, Ctopbekunen, buekunen?

3apava 20. [MpoBeputb, ABNsieTcd N OuHapHoe oTHoweHune f oTobpaxeHnem, w© ecnu ga, TO
obnagaeT N OHO CBOMCTBaMN MHBEKTUBHOCTU, COPbEKTUBHOCTU, BUEKTUBHOCTH:

a) f={<x,y> eRxR|2x + 3y =12};

b) f={<x,y> eRxR|x+y=x%;

c)
d)

=7 sy
e) <X,y> eRxR|]y=+x" =5};
f) f={<x,y> eRxR|y+x=x%.
3apaua 21. [JokasaTb, 4TO:
a) Mexay OBYMS KOHEYHbIMM MHOXECTBAMU MOXHO YCTAHOBWUTb CIOPBbEKTMBHOE OTOOpaXkeHue Toraa u
TOMbKO TOrAa, Koraa OHW COCTOAT U3 OAMHAKOBOrO YMcHa 3NEMEHTOB;
0) BCHAKOE CIHOPBEKTUBHOE OTOOpaXeHMe KOHEeYHOro MHoXectBa A Ha KOHeYHoe MHoXectBo B
ABNAETCA OMEKTUBHbBIM.
3apaua 22. Hangute obnactu onpegeneHnst n obnactu 3Ha4YeHun cnegyrowmnx yHKUNN:

2tg x
f{I::I=—Iz-|-EI—5 f{I]:CDSQI—l—BSin?I f(I:J_1+tEEI
; b) ; C) ;

2
{<x,y> eRxR'y = 10'8* |5
{<X,y> eRxR|y =x?— 4x + 2};
{

f
f
f

a)



_ 1—tg?z 1
f{I}_ 2tgx f[I::I:I-'_; f[:r}:siu{a.rcsin:]
d) ; €) 1) ;
flz) —arcsin(sing)  f(z) =% f(z) = (Va)
9) ; h) ;) ;

flz)=vz?  flr)=v—22 flz)=vI-22
j) ; K) 1) :
Kakne 13 atux dpyHkumnn ns obnactm asnstotca bnekumnsmmn?
3apgaya 23. [lokasaTb, 4TO ecnu cyuwlecTByeT OWekTMBHOE OTOOpaeHWe MHOXecTBa Ha ero
CcoBCTBEHHOE NOAMHOXECTBO, TO 3TO MHOXECTBO DECKOHEYHO.
3apaua 24. o Bugy rpaduka onpedennTb, ABMASETCA M COOTBETCTBYHOLWAS DYHKUUS WHBEKUMEN,
clopbekumen, brnekumen:

a)
¥ F Y
b)
¥
0 x
c)
¥ F 3
y=glx+l)
x
d)




19.3.3 KomnnekT TecToBbIX 3afaHUN

L J

TecT ANA caMmonpoBepKn

Ne
/n Bonpoc BapuaHTbl oTBETOB
a) BuHapHOe OTHOLLEHNE Ha A;
Bcsikoe nogMHOXeECTBO AeKkapToBa KBagparta .
i 6) oTobOpaxeHue ns A B A;
1. MHOXecTBa A — 3T0: .
B) YyHapHOE OTHOLLEHME Ha A;
r) BuHapHas onepauust Ha A.
Ecnv anst nioBbix anementoB d,b,c € A
BbIMNOMHSAETCS YCrOBUE: @) GUMMETDUUHBIM; )
5 (<a.b>c U <b.c>ep)m<ac>e 6) aHTUCUMMETPUYHBIM;
' ’ P ’ P ’ P B) TPaH3UTMBHbIM;
TO GUHapHOe OTHoWeHNne O, 3aAaHHoe Ha A, | 1) pedbreKCUBHBIM.
Ha3blBaeTCs:
a) (Va,be A)(aob e A);
3 Onepaums "o" sensetcs anre6pandeckoit va | 6) (Va € A)(aca € A);
MHOXecTBe A, ecrnu: B) KaXgpbl aneMeHT u3 A umeet obpaTtHbIN;
n (Va,be A)(aob g A).
o 7 a) anrebpanyHocTy;
. tglepau,l/m Bbl‘iMTaHl/IF.I Ha MHOXecTBe 6) KOMMYTATMBHOCTY;
. obrnagaeTt CBOMNCTBOM: B) aCCOLMATMBHOCT;
) KOMMYHUKaTUBHOCTMW.
UTo6bl MHOXECTBO A C 3a4aHHON Ha HEM C
N N - a) accouMaTUBHOW;
BuHapHow anrebpanyeckon onepaunen .
N 6) KOMMYTaTUBHOW;
5. ABMSANOCH rPynmnown, HeoBxoaAMMO, YTObbI -
) B) obpaTumonm;
onepauus bbina: o .
r) ANCTPUBYTUBHOM OTHOCUTENBHO cCamoin cebs.
a) HEeUTparnbHbIA SNIEMEHT;
6 B kaxxgow rpynne cywecTsyeT 1 NpUTOM 6) obpaTHbIN 3NEMEHT;
) €0VHCTBEHHbIN B) HEHYIEBOW 3MEMEHT;
r) UAEMMNOTEHT.
a) UHbEKTUBHO;
7 YTob6bl 0TOOpaXxeHue Obino obpaTtumo, 6) OMeKTMBHO;
' Heob6X04MMO U OOCTaTOYHO, YTOObLI OHO ObINO: | B) CHOPBLEKTUBHO;
r) NpocTo 6bIN0 OTOBPaAXKEHNEM.
a) YETHbIX YMCE N HEYETHbIX YNCEN;
Pa3buneHne MHOXeCTBa HaTypasnbHbIX YMcen .
8. . 6) NPOCTLIX YACEN M COCTaBHbIX YUCETT;
00pa3yT NogMHOXECTBa:
B) umcen, KpaTHbIX 3 1 Yyncen, KkpatHbIX 5.
a2,2,,72,;
Cpeam Konew, KnaccoB BblYETOB
Z.7.7.7 V4 6) Ly Ly Zy;
9. 3o lgs Ly Ly U 10 nonsiMu _
B) 2., 72 :
ABNAKOTCA: 3277
nzZ,2,,2Z,.
a) pednekcMBHO, aCUMMETPUYHO U TPaH3UTUBHO;
BuHapHoe oTHOLEeHWe Ha MHoXecTBe A )
6) aHTpedNEeKCMBHO, CUMMETPUYHO U TPAH3UTUBHO;
10. | Ha3bIBaeTCHA OTHOLLIEHMEM 3KBUBASIEHTHOCTM,

€CJTn OHO:

B) pedhrieKCUBHO, CUMMETPUYHO U TPaAH3UTUBHO;
r) pednekcuBHO, aHTUICUMMETPUYHO 1 TPaH3UTUBHO.




Ecnu ans nobbix anemeHto d,b € A
BbIMOMHSIETCS YCMOBME!

a) CUMMETPUYHBIM;
6) aHTUCMMETPUYHBIM;

11. < =
(<a,b>ep u b,a>ep)=a=>b, B) TPAHNTUBHBIM:
TO GMHapHOe OTHOLLeHne O, 3a4aHHOe Ha A, | 1) pecbrneKCUBHBIM.
Ha3blBaeTCs:
Ecnu BbinonHsieTcsa ycrnosue: a) accounaTmBHOM;
12. | (Va,pbe A)aob=boa), 6) KOMMYHMKaTHBHOW;
" on B) KOMMYTaTUBHOW,
TO onepaums © Ha A HasblBaeTCs: r) yooBneTBopsitoLLEel NepeMeCTUTENIbLHOMY 3aKOHY.
a) KOMMYTaTVBHa;
13 B kaxxgow rpynne onepauus 6) cokparuma;
' B) o6paTuma;
r) accounaTmBHa.
a) HeT 06paTUMbIX SNIEMEHTOB;
6) eCTb €AMHCTBEHHbIN 0OpaTUMbIN SMEMEHT;
B kornbLie KnaccoB BbIHETOB MO COCTABHOM
14 H y B) obpaTuUMbl T€ Bbl4ETHI, KOTOPbIE B NPOVU3BEAEHUN
" | moaynio (modm) : oo
[atoT BblYeT, paBHblin | ;
r) BCe aN1eMeHTbl 00paTUMbI.
a) aHTUpedNEKCMBHO, aCUMMETPUYHO M TPAH3UTUBHO;
BvHapHoe oTHOLIEHNE Ha MHOXecTBe A .
6) pepnekcMBHO, aCUMMETPUYHO U TPAH3UTUBHO;
15. | Ha3blBaeTCSA OTHOLLEHWEM CTPOroro nopsiaka, )
6CIM OHO: B) pedrIeKCUBHO, CUMMETPUYHO N TPAH3UTUBHO;
' r) pecprekcuBHO, aHTUCUMMETPUYHO M TPaH3UTUBHO.
a) COBOKYMHOCTb YNOpsiAOYEHHbIX Nap Buaa
<a,b> acAbeB,
16. | AexapToBo npoussenerinte MHoxecTs A nt B— 6) MHOXeCTBO ynopsAoHeHHbIX nap Buaa
' 3TO: <a,b>, ClEA,bEB;
B) COBOKYNHOCTb nap suaa (a,b), a,beB;
r) MHOXeCTBO Nap Buaa <b,a>, acAbeB.
Ecnu BbinonHsieTcs ycrnosue: a) accoumaTnBHOW;
17. | Wa,b,c€ A)((aob)oc=ao(boc)), 6) KOMMYHWKaTUBHO;
. B) KOMMYTaTUBHOW;
TO onepaums © Ha A HasblBaeTcs: r) YOOBNETBOPAIOLIEN COYETATENBHOMY 3aKOHY.
Ecnu anst nioBbix anementoB d,b € A
a) CUMMETPUYHBIM;
BbINONHEeHWe ycrnosusa < a,b >€ P, Hukoraa ) P .
18 3 6) aHTUCUMMETPUYHBIM;
- | He BneyYeT 3a cobol BbINONIHEHME YCIOBUS B) TPAH3UTUBHBIM;
< b,a >€ O, 70 BuHapHoe oTHoLleHe O, r) aCUMMETPUYHBIM.
3agaHHoe Ha A, Ha3bIBaeTCs:
a) KOMMYTaTUBHa;
6) cokpaTmma;
19. | B kaxgom KonbLe onepaunsg yMHOXeHUs .
B) anrebpaunyeckasi;
r) accounaTmBHa.
a) HelTparnbHble 3NEMEHTbI MO «+» U «-» COBMNaAatoT;
20. | B kaxxgom none: 6) ecTb No KpanHen mepe, ABa anemeHta: 1 1 0;
B) onepauusi «-» ABYCTOPOHHE COKpaTuma.
Ecnu B rpynne < (G, o > HanaéTcsa Takon a) G - GeckoHeuHas rpynna;
6) g —anemeHT 6ecKOHeYHOro nopsaaka;
1 aneMeHT £, BCeMU CTeneHsIMM KOTOPOro
CYEPNbLIBAKOTCA BCE 3MEMEHTbI MPynnbl, TO 8) G — unknuyeckas rpynna;
MOXHO cAenaTb BbIBOA;: r) £ — HenTpanbHbI 3IEMEHT B rpynmne G.
a) He SABMnsieTCst 0TOOpaKeHneMm;
09 CootsetcTaie 6) senseTcs 6uekumeir;
| fZ—>Z (VxeZ)f(x)=—x: B) 06paTMO;
r) HEe CIOPBEKTUBHO.
a) HeT genutenen O;
B kornbLie KnaccoB BbIHETOB MO COCTABHOMY 6) Bce BbiueThl — aenutenu 0;
23.

MOAYIO (modm) :

B) aenutenu 0 — BbIYETHI, KOTOPbIE B NPOU3BEAEHM
[ialoT BblYeT, pasHbli mod m .




BuHapHoe oTHOLWeHMe Ha MHoXecTBe A

a) aHTUpedneKCUBHO, aCUMMETPUYHO U TPAH3UTUBHO;
6) pednekcMBHO, aCUMMETPUYHO U TPAH3UTUBHO;

24. | Ha3bIBaeTCs OTHOLIEHNEM HECTPOroro )
) B) pedrIeKCNBHO, CUMMETPUYHO N TPaH3UTUBHO;
nopsiaka, ecnu OHo:
r) pecprnekcuBHO, aHTUCUMMETPUYHO U TPAH3UTUBHO.
a) obbeanHeHnemM MHOXecCTB A 1 B;
MHOXeCTBO BCEX 3NIEMEHTOB, KOTOPbIE .
6) pasHocTbio MHOXecTB A 1 B;
25. | npuHagnexaT MHoXecTBY A U He ;
B) Pa3HOCTbIO MHOXeCTB B 1 A;
npvHaanexaTt MHoXecTBy B, HasbiBaeTcs
r) nepeceyeHmem mHoxecTts A 1 B.
Ecnu BbInonHseTcs ycnosue: a) obnagaeTt HelTparbHbIM 3NIEMEHTOM,;
6. (38 = A)(‘v’a = A)(a oe = a), 6) obnagaet neBbiM HEMTPanbHLIM 3M1EMEHTOM;
. B) obnagaet npaBbiM HENTPANbHbLIM 3NIEMEHTOM;
TO rOBOPSAT, YTO onepaumst © Ha A: r) sBnsieTca obpaTMon.
a) KOMMYTaTVBHa;
6) cokpaTMma;
27. | B kaxxgom none onepaumsa yMHOXeEHUS .
B) anrebpaunyeckas;
r) ANCTPUOYTUBHA OTHOCUTENBHO caMon cebs.
Ecnu ans nio6oro sanementa d € A a) CUMMETPUIHBIM;
og. | BbIMONHAETCA yerosue (< a,a>€ p,To 6) aCUMMETPUYHbLIM;
BrHapHoe OTHOWEHWE L, 3afaHHOE Ha A, B) TPaH3NTUBHbIM;
r) pecprnekcuBHbIM.
Ha3sblBaeTCs:
a) YMHOXEHUS;
29 B kaxxgom KonbLie KOMMyTaTMBHa onepauus 6) crioxeHus,
' y r) BblYUTaHUS;
r) AenexHus.
Ecnu B rpynne < (G, o > HanaéTcsa Takon a) G - GeckoHeuHas rpynna;
30. | @MEMEHT &, BCEMM CTEMEHsIMI KOTOPOro 6) anemenT g nopoxaaet rpynny G ;
ncYepnbIBaTCA BCE AEMEHTbI rpynnbl, TO B) G — uuknuyeckas rpynna;
MOXHO cAenaTb BbIBOA;: r) & —demMeHT KOHeYHOro nopsaka.
KonbLo KNaccoB BbIMETOB MO MOAYMIO g) 171 — NpOCTOE 1NCIo;
1 — He NpPOCTOe YNCHO;
31. (modm) obpasyeT none Torga v TONbKO ) P i
B) 11— COCTaBHOE Y1CIO;
Toraa, koraa. r) 11— 4eTHOe YUCrIO.
a) Ans MioBbIX anemMeHToB @ 1 b 13 A BbinonHsieTcs
O[HO ¥ TONbKO OAHO U3 YCIOBMWN
a=b ww a bpa;
BuHapHoe oTHOLLEeHWe p Ha MHOXecTBe A pb bpa
32. | HasblBaeTcs OTHOLUEHUEM NUHENHOro 6) onsa nobbix 3NeMeHToB A © b w3 A BbinonHsieTcs
nopsigka, ecnu: X075 6bl OAHO M3 YCNOBWA a=b wum apb bpa;
B) AN1s No6bIX anemeHToB @ U b 13 A BbinonHsitoTCs
x0T Obl ABa M3 ycnoBwi a =b ww apb bpa-
a) 4 pa3nnyHbIX pasdneHus;
33 Ha MHOXecTBe 13 3 3rIeMEHTOB MOXHO 3agaTh | 0) S PasnnyHbIX pasdueHni;
* | poBHo B) 3 pa3nuyHbIx pa3bueHus;
3 .
r)2° pasnuyHbIX pa3dueHui.
a) (Va,be A)<a,b>eff = <b,a>ep;
34 BuHapHoe oTHoweHKe 3 Ha MHOXecTBe A 6) (Va,be A)(<a,b>e ,B, <b,a>e ,6’
Ha3blBaeTCs aHTUCUMMETPUYHBIM, ECIN: = a=b);
B) (Ja,peA)<a,b>f = <ba>epf
a) NopsAoK rpynnbl AennTCa Ha Nopsaok g ;
35 Ecrm rpynna < G, o > koHeuHa u g —eé 6) nopsaAoK rpynnbl He AenuTcs Ha nopaaok g ;
" | anemeHrT, TO: B) NOpsiAoK g AenuT nopsaok rpynmbi;

F) g — 3J1eMEeHT KOHEeYHOro nopsaaka.




19.3.4 MNepeyeHb 3ag4aHNi AN KOHTPOINbHbLIX padoTt

KoHTponbHasa pa6oTta Ne 1
BapuaHT 1
Tema Anre6pbl, anreébpanyeckme CUMCTEMbI
3apganue 1. [lokasaTb, UTO MHOXeCTBO A obpa3syeT abeneBy rpynny no onepauumn obbI4HOTO CIIOXEHWS,
ecnu:
A={a+b3|abeQ).
Tema Teopusa AenMMOCTU B KoJibLUe LenbIX Yucen
3apanwve 2. [lokasatb, 4to Yncna 27x +4 u 18x+ 3 B3aMHO NpocTbie Npu NoGOM HaTypanbHOM x .
Tembl PacwwupeHunsa noneun. KoHe4yHble nons
3apanue 3. Hantn Bce anemeHTbl nons Manya GF(5).
Tema PacwmupeHus nonen

3apaHue 4. OnucaTb CTPOEHME paclUMpEHUst NONA paumoHanbHbiX Yncen Q(a), ecnn a = 2-4/5.
Tema KonbLo MHOro4sieHoOB OT O4HOW NepeMeHHOM
3apanve 5.(gononHnuTensbHoe). OnpeaenuTb A Tak, 4ToBbl OAMH U3 KOPHEN ypaBHeHus x° —7x+ A =0
paBHANCS YABOEHHOMY OpYromy.

BapuaHT 2
Tema AnreGpbl, anreépanyeckne cMCTeMbl
3apaHve 1. [okasaTb, YTO MHOXECTBO A KBaapaTHbIX MaTpuy, BTOpOro nopsgka obpasyet abeneBy
rpynny no onepaumm CrioXeHus MaTpuLl, eCnu:

A={Z ﬂm,bez}.

Tema Konbuo MHOro4yneHoB OT O4HOM NepeMeHHOU

3agaHne 2. [MoCTpOUTb MHOroYneHbl HaWMEHbLUEN CTeneHWn, KOTOPbIn MMEeeT OBOWMHOW KOpeHb 1,
npoctble KopHu 2 n 1+i Hag nonamu C n R.

Tembl PacwwupeHunsa nonen. KoHe4YHble nons

3apaHue 3. Haiitu Bce anemeHTbl nons Manya GF(6).

Tema PacwunpeHusa noneun

3apgaHue 4. OnucaTb CTPOEHNE paclUMpeHnst NONs paumoHanbHbiX Yncen Q(«),ecnu a = %/5
Tema KonbLO MHOro4sieHOB OT O4HOW NepeMeHHOM
3apaHue 5.(gononHutensHoe). O6pasyloT N KOpHU ypaBHeHns 8x° —12x* —2x +3=0

apudmeTmyeckyto nporpeccuo?
BapuaHT 3
Tema Anre6pbl, anredbpanyeckue cucTtemsbl
3apaHve 1. [okasaTb, YTO MHOXECTBO A KBaApaTHbIX MaTpuy BTOpoOro nopsigka obpasyet abeneBy
rpynny no onepaumm CrioXXeHus MaTpuLl, eCrnu:

A:{Z ﬂla,bez}.

Tema Konbuo MHOro4sieHoB OT OO4HOW NepeMeHHOMN
3apgaHue 2. INocTponTb MHOIOYNEH C AEUCTBUTENBHBIMU KO3 ULMEHTAMN HAMMEHBLLEWN CTENEHN CO
cTapLmm koadduuneHTom 1, umerownin kopuu 1, 2, 3i .

Tembl PacwupeHus nonen. KoHeyHble nons
3apaHue 3. Hatu Bce anemeHTbl nonsa Manya GF(7).

Tema PacwwupeHus nonen

3apaHue 4. OnucaTb CTPOEHME paclUMPEHUst NONSA paumoHanbHbiX Yncen Q(a), ecnn a = J2-45
Tema KonbLO MHOro4sieHOB OT OQHOW NepeMeHHOM

3apaHuve 5.(gononHutensHoe). B ypaBHeHUN x> —2x+c =0 onpegenuTb 3Ha4eHMe ¢, NP1 KOTOPOM €ro
KOPHW X, u X, YOOBNETBOPAIT ycroBuio 7x, —4x, —47.

BapwuaHT 4
Tema Anre6pbl, anreébpanyeckme CMCTeMbI



3apaHue 1. [lokasaTb, UTO MHOXeCTBO A obpasyeT abenesy rpynny no onepawmm o6bIYHOrO CrOXEHWUS,
ecnu:

A={a+bJ5|abeQ}.
Tema Anre6pbl, anreébpanyeckme cCMCTeMbI
3apaHue 2. Kakumu ceonctBamun obnagaeT anrebpavdeckas onepauns o Ha MHOXECTBE A, ecnu
A=Z,(Na,beZ)aocb=a+b+3).
Tembl PacwupeHus nonen. KoHeyHble nons
3apaHue 3. Haintu Bce anemeHTbl nonsa Manya GF(7).
Tema KonbLoO MHOro4sieHoOB OT O4HOW NepeMeHHOM
3agaHue 4. MNocTponTb MHOroYneHbl HaMMeHbLUEN CTEMEHM MO AaHHbIM KOPHSAM: MPOCTOW KOpPEHb 3,
ABOVHON KopeHb 2 —i Hag nonsmn C u R.
Tema KonbLio MHOro4yneHoB OT O4HOWN NepeMeHHOMN
3apaHve 5.(gononHuTensHoe). He peluas ypaBHeHust x> —(2a +1)x+a* +2 =0, HaiiTu, Npu Kakom
3Ha4YeHMN a OAOMH U3 KOPHEN B 2 pa3a GornbLue apyroro.

KoHTponbHas paboTa Ne 2
BapuaHT 1
Tema Anre6pbl, anreépanyeckne cMCTeMbl
3apanuve 1. Boiuncnub:

A+i)° - (3 +)"°
A—i)*-(—i3)""

Tema PacwupeHus noneun
3apanue 2. OnucaTtb cTpoeHne anrebpaundeckoro pacwmpenns nonsa Q(a), ecnu

a=\/2+\/§.

Tema MNepBoHavanbHble NpeAcTaBeHNUA O TEOPUUN KOOUPOBaHUSA

3apanue 3. MNMocTponTb Tabnuuy KOOOBbIX CITOB, CUCTEMY XapaKTEPUCTUYECKUX YPABHEHUI
nopoxaatowyto (MpoBEpPOYHYH0) MaTpuuy Ans rpynnosoro (n,k)—koga, ecnu

n=7, k=4.

Tema lNepBoHavanbHble NPeAcTaBIeHNA O TEOPUUN KOAUPOBaHUSA

3apanne 4. Hantn oCHOBHbIE XapaKTEPUCTUKM KOAa, NOCTPOUTL MPOBEPOYHYIO MaTpULy U CUCTEMY
NPOBEPOYHbIX YpaBHEHUN ANA Koga XaMMUHra, ecnm

n=11, k=7.

BapuaHT 2
Tema Anre6pbl, anredbpanyeckue cuctemsbl
3agaHue 1. Bbluncnutb:

(A—i) (=3 -i)"
(1+0)" '

Tema PacwupeHus noneun
3apaHue 2. OnucaTb CTpoeHue anrebpanyeckoro pacwumpeHus nonsa Q(a), ecnu

a=47.

Tema lMepBoHauanbHbIe NpeaCTaBNEHUs O TEOPUUN KOAMPOBaHUS

3apaHuve 3. MNMocTpouTb TabnuLly KOOOBbIX CMOB, CUCTEMY XapaKTEPUCTUYECKUX YPaBHEHWIA
nopoaarLLyto (MPoBEepoYHYI0) MaTpuLy Ansa rpynnosoro (n,k)—koaa, ecnu

n=7, k=3.

Tema lMepBoHauyanbHble NpeaCcTaBNeHUs O TEOPUN KOOUPOBaHUS

3apaHve 4. HailT OCHOBHble XapaKTepUCTUKN KoAa, NOCTPOUTL NMPOBEPOYHYHO MaTpPULLy U CUCTEMY

NPOBEPOYHbIX YpaBHEHUI A58 KoAa X3aMMUHra, ecnu
n=11, k=7.

BapwuaHT 3
Tema Anre6pbl, anreébpanyeckme CUMCTEMbI
3apaHuve 1. Boiuncnus:



(1+i)™
(=) (=)- 1+ D)™
Tema PacwunpeHus nonen
3apaHue 12. OnncaTtb cTpoeHne anrebpaunyeckoro paclumpenus nons Q(a), ecnm

a=~3+22.

Tema MNepBoHavanbHble NpeAcTaBreHNUA O TEOPUU KOAUPOBaHUA

3apgaHue 3. MocTponTb Tabnmuy KOOOBbLIX CIOB, CUCTEMY XapaKTEPUCTUYECKUX YPaBHEHUN
nopoxaatowyto (MpoBEpPOYHYI0) MaTpuuy Ang rpynnosoro (n,k)—koga, ecnu

n=9, k=4.

Tema lNepBoHa4anbHble NpeAcTaBNEHUA O TEOPUM KOAUPOBaHUA

3apaHue 4. Haiitn 0CHOBHbIE XapakTepUCTMKM KOAa, MOCTPOUTb NPOBEPOYHY MaTpULLy U cUCTEMY

NPOBEPOYHbIX YpaBHEHWN ONdA Koga XaMMUHra, ecnu
n=9, k=5.

BapuaHT 4
Tema Anre6pbl, anreébpanyeckme cCMCTeMbI
3apaHuve 1. Beluucnntb:

3+t
(V340" (=) (-3 - 1)
Tema PacwupeHusa noneun
3apanue 2. OnucaTb CTpoeHne anrebpanyeckoro pacmpeHus nonsa Q(a), ecnu
a=23.
Tema lMepBoHa4yanbHbIe NpeaAcTaBIEHUA O TEOPUU KOOUPOBaHUSA
3apanue 3. MocTponTb Tabnumuy KO4OBbIX CNOB, CUCTEMY XapaKTEPUCTUYECKMX YPaBHEHUI
nopoxaatoLlyto (NPOBepPOYHY0) MaTpuly Ans rpynnosoro (1, k) —koga, ecnu
n=11, k=3.
Tema lMepBoHa4anbHble NpeaAcTaBiIEHUA O TEOPUUN KOAUPOBaHUSA
3apaHuve 4. HaTn OCHOBHbIE XapaKTepPUCTUKM Koga, MOCTPOUTb MPOBEPOYHYIO MaTpULLy U cUCTeEMyY

MPOBEPOYHbIX YPaBHEHUIA ANs KoAa XaMMUHra, ecnm
n=7, k=3.

19.3.5 Tembl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl fOKNafoB, COOOLLEHNN

1 Knaccudukaumsa nomMexoyCcTon4mebIX KOLOB

2 OnemeHTbl Teopuun [Manya

3 Onucanue n npuHUMnbl paboTbl HOpManbHbIX anroputmos Mapkosa (HAM)

4 PasbueHne MHoXecTBa. ®akTop-MHOXeCTBO. Knaccudmkauum.

5. OTHoweHuA nopsgka. OTHOLIEHMS CTPOroro, HECTPOroro 1 JIMHENHOro NopsiaKka.

6. YnopsagoyeHHble MHOXECTBaA.

7. Anrebpanyeckue CTpyKTypbl C 0OAHOM BuHapHoW onepauuen. MNonyrpynnbi.

8. fTomomopdu3mMbl U M30MOPEU3MbI FPYM.

9. NloMoMopdn3Mbl U N3OMOPGU3MbI KOSEL, U NOSIEN.

10. PasnuyHble doopMbl NpecTaBneHNa KOMMNNEKCHbIX Yncen.

11. Onepauun Hag, KOMMAEKCHbIMWU YACNIaMX B TPUrOHOMETpUYeckon hopme.

12. MHOrouneHbl OT HECKOMbKUX NEPEMEHHbIX. ONIEMEHTapPHbIE CUMMETPUYECKNE MHOTOUSIEHDI.

13. ®opmynbl BueTta ans mHorouneHa npon3BonbHOWM cteneHn. CBA3b dNeMeHTapHbIX
CYMMETPUYECKNX MHOTOUSIeHOB ¢ hopMynamu Bueta.

14. 13 nctopum andaBmMTHOrO KOOUPOBaHUS.

15. Teopemsbl LLIeHHOHa 1 posb B pa3BuUTMM TEOPUN KOONPOBAHUSI.

19.3.7 KomnnekT pa3HOypOBHEBbIX 3afaHUMN



1 CocTtaBneHue rnoccapusi 1 Knactepa OCHOBHbIX TEPMUHOB pa3fena (HECKONbKUX pa3genos)
ANCUNNANHBI (PEKOHCTPYKTUBHBIV YPOBEHD)

2 CocTaBrneHune CpaBHUTENbHbIX, KOHLENTYanbHbIX Tabnuu, No 3agaHHOM TeMe (TBOPYECKUI
YPOBEHb)

3 CocraBneHue, KOppeKkunsi CUHKBEMHOB M AEHOTaTHbIX rpad)oB C OCHOBHLIMU MOHATUSMU
(TBOpYECKU YPOBEHB)

4 CocTaBneHne aHHOTMPOBAHHOMO NepPeYHsi ICTOYHUKOB CeTU VIHTepHEeT (PEKOHCTPYKTUBHbIN
YPOBEHb)

5 HanucaHue peLeHs3uii Ha rotToBble pedepathbl No pasgenam AUCUUNUHBI, CKavYaHHbIe C
pa3fiMyHbIX CalTOB (TBOPYECKUI YPOBEHD)

6 CocraBneHue Tabnuubl TONCTbIX M TOHKMX BOMPOCOB MO pa3genamM ANCUmnninHbI
(PEKOHCTPYKTMBHBIV YPOBEHD)

7 CocTaBreHue BONPOCOB K poMallke bnyma (TakcoHoMug Lienen) K pasgenam AUCUMNImvHbI
(TBOpYECKUI YPOBEHD)

19.4. MeTogu4yeckme martepuanbl, onpegensmwowme npoueaypbl OLUEHMBAHUA 3HAHWUN, YMEHUWN,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepu3yrLmux 3Tanbl hopMUpoBaHNA KOMNEeTeHLUN

OueHKa 3HaHUIN, YMEHU N HaBbIKOB, XapaKTepuaytoLas atanbl opMmnpoBaHma KOMNETEHLNIA B
pamMKax W3y4yeHus OUCUMMAMHBI OCYLLEeCTBMASETCA B XO4e TeKkywen W NpoOMeXyTOYHOM
aTtTecTauumn.

TeKkyLWnn KOHTPOSIb yCNeBaeMoCTU MPOBOAUTCHA B COOTBETCTBUM C [1ONOXEHMEM O TeKkylieun
aTTectaumm obydyawwmxca no nporpamMmmam  Bbiclwero obpasoBaHust  BopoHexckoro
rocyaapCTBEHHOIO yHMBepcuTeTa. TeKyLmi KOHTPONb YCneBaeMOoCTU NpoBOAUTCA B chopmax:
poHmMarnbHbIX OMpPOCO8, KOHMPOJ/bHbIX pabom, uHOusudyasnbHbIX 3adaHul, coobuweHul
(Ooknados), mecmuposaHusi. Kputepumn oueHMBaHUs NpuBeaeHbl Bbille.

lMpomexyTovHas aTTecTauns NpoBOAUTCS B COOTBETCTBUM C [lonoxXeHnemM O MpoMeXyTOYHOM
aTTecTauum obyyarLmxcs No nporpaMmmMam Bbicllero obpasoBaHus.
KOHTpONbHO-n3mMepuTenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTaumm BK4YalT B cebs
TeopeTudeckMe BOMPOCHl, MO3BOSIAOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA W
npakTMyYeckoe 3aJaHuve, MNO3BOMALWEE OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUN UCMONb3YTCA KONMMYECTBEHHbIe LKanbl OueHOK. KpuTepun oueHnBaHus
npvBeaeHb! BbiLLe.



