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1. Wncdpp n HanmeHoBaHUe HanpaBNeHUs NOAroTOBKMU:

44.03.05 MNMeparormyeckoe obpasoBaHme (C AByMSA NPodUnsiMmn NoaroToBKM)

2. Mpodnnu noaroToBKM:

MaTtematuka. MIHdopmaTrka n tHdOopMaLUNOHHbIE TEXHOSOMMN B 0Opa3oBaHmmn
3. KBanudwmkauusa BbinyckHukKa: 6akanasp
4. ®dopma ob6y4eHus: oyHasi, 3a04Has

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

obLweobpasoBaTenbHbIX ANCUUMNINH
6. CoctaButenb nporpammsbi: J1.B. JloboanHa, kaHongat negarorndeckux Hayk, OLEHT

7. PekomeHaoBaHa: Hay4yHo-meToaudecknm cosetom dunmana (npotokon Ne 1 ot
31.08.2018r.)

8. CemecTpbl: 5 (0¢0), 6 (3¢h0)



9.Lllenu n 3agaym y4eb6HOM AUCLUUNIINHDI:

Lenbo y4yeOHOM AUCUMNIUHBLI «ONIEMEHTbl abCTPaKTHOM U  KOMMNbIOTEPHOW anrebpbl»

ABNSAETCA W3ydeHWEe OCHOBHbIX MOHATUA abCcTpakTHOM anrebpbl: 4ucno, rpynna, Konbuo,

KOHEYHble MOMsA, MHOMOYfEeHbl Hag KOHEYHbIMU MOSIAMU, NeXawMx B OCHOBE CUMBOJSIbHbIX

npeobpa3oBaHM N NPUINOXKEHNSA 3TUX MOHATUIN B TEOPUM KOANPOBAHUS.

3apaum y4eO6HOM AUCLMNIIUHDI:

—MN3M0OXUTb OCHOBLI abCTpakTHOM anredpbi;

—[aTtb npeacrtaeneHne ob OCHOBax TEOPUM KOOUPOBAHMUS KaK BaXXHEWLLEro HanpaBlieHus

Teopun NHopmMaunu;

—nokasaTb NpunoxeHuss abcTpakTHoOM anrebpbl B TEOPUM KOOMPOBAHUA W NpeacTaBreHus

MHdopMaLuu;

—dopMmpoBaTb CNOCOOHOCTb MOMb30BaTbCA FOTOBbIMM ANroOpUTMaMmn  (BbIYUCINTESbHBIMM,

KOAMPOBaHMSA U OeKoanpoBaHUs HopMaumm 1 ap.);

—cdopMmnpoBaTtb  CNOCOOHOCTb  KPUTUYECKM  OCMbICIIMBATL  MOSTYYEHHYO  MHAOpMaLuio,
npes3eHToBaTb pe3yrnbTaTbl CBOEN y4eOHOM N nccneaoBaTenbCkon AeATENbHOCTH.

Mpn npoBeaeHUN y4yebHbLIX 3aHATMMA No  gucuunnuHe obecneynBaeTcss pasBuUTUE Y

06yyvalLNXCsl HAaBbIKOB KOMaHAHON paboTbl, MEXITUYHOCTHON KOMMYHMKaLUN.

10. MecTo y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOM NporpamMmmbi:
AucumnnmHa  «3OnemeHTbl abCTpakTHOM W KOMMbKOTEpHOW anrebpbl» Bxoaut B GROK
B1 «dncumnnuHel (Mogynu)» un aBndetca obssaTenbHOM OUCUMNIIMHOM BapuaTUBHOW 4YacTu
obpasoBaTenbHoOM nporpaMmmbl. [OnNa OCBOEHMS AUCUMMNANHBI «[MCKpeTHas martemaTukay
HeobXxo4MMbl 3HAHWS, YMEHUs, HaBblkW, CCOOPMUPOBAHHbLIE B XO4€ W3Yy4YeHUs AUCLMNIIUH
«Anrebpa n Teopus uncen». N3yyeHme gaHHOW ANCUMNINHBI SBRSIETCA HEO6X0AMMON OCHOBOM
ANSA N3y4eHns OUCUNNINH « TeopeTnyeckne 0OCHOBbI MIHADOPMATUKMNY.

Ycnosua peanudaumm  gucuunnuHbl ansa vy ¢ OB3  onpepgensitotca 0CoB6EeHHOCTAMMU
BOCNPUATMS y4yebHOM WHopMauunM U C Yy4eTOM MHAMBUAOYAlNbHbIX MNCUXOPU3NYECKNX
0CODEHHOCTEN.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yrbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNEeTEHUUAMUN BbINMYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4yeHus
Kop, HasBaHue Py pesy y

3HaeT:
CBSA3b TEOPETNYECKUX OCHOB U TEXHONOMMYECKMX NPUEMOB
abCTpakTHOM U KOMMNBIOTEPHON anrebpbl C coaepxaHnem
npenogaBaeMbIx y4ebHbIx NnpeaMeToB (orpedesieHus u ceolicmea
6UHapHbIX OMHOWeHUU Ha MHOXecmee, UX C853b C pa3bueHusmMu
MHOXecmea; onpedernieHus U ceolicmea OCHOBHbIX anzebpaudyecKux
cmpyKkmyp, cmpoeHuUe KOHeYHbIx rnosel (nonel anya) u npocmbix
aneebpauyvecKkux pacwupeHul; OCHOBHbIE an2opummbl CXXamus,

FOTOBHOCTb PEan30BbIBaTh KoOupoegaHusi U OekoduposaHuUs UH¢hopmayuu);

obpasoBaTeribHble NporpamMmb yMeer:

MK-1 no y4ebHbIM NpeameTam B —CTaBUTb NO3HaBaTeNbHbIE Lenu y4ebHOM AeATeNbHOCTY;
COOTBETCTBUM C TpeboBaHWsiMM — OCYLLECTBIIATb CAMOKOHTPOITb Y CAMOOLIEHKY CBOUX Y4YeOHbIX
obpasoBarenbHbIX CTaH4apTOB [IOCTUKEHWIT:

—NpUMeHsITb HaBblku BriageHunsa VKT, npoekTHon n
nccrnenoBaTeNbCKon AeATENBHOCTLIO B MPOLIECCE U3YYeHUs]
abCTpakTHOM M KOMMNbIOTEPHON anrebpbi;

MMeeT HaBbIKU:
—1cCrneaoBaTeNbCKON U NPOEKTHON AeATEeNbHOCTY;
—obwenonb3oBaTenbckon MKT-koMneTeHTHOCTH;
—obuwenenarornyeckon MKT-koMneTeHTHOCTY;
npegMeTHo-negarorndyeckon MKT-koMneTeHTHOCTH.




MK-4

CNocobHOCTbL MCNONb30BaTh
BO3MOXHOCTU
obpasoBartenbHOn cpebl Ans
OOCTWDKEHNS IMYHOCTHBIX,
MeTanpeameTHbIX U
npegMeTHbIX pe3ynbTaToB
0by4eHus n obecneveHus
KayecTBa y4yebHo-
BOCMUTATENBHOIO npoLecca
cpeacTBamMu npenogaBaeMblx
y4ebHbIX NpeameToB

3HaeT:

TEXHOMOrM4eckmne npuembl abCTpPakTHOM U KOMMbIOTEPHOW anreGpsl,
nexalime B OCHOBE NMOCTPOEHUS PasfnNYHbIX MoAerne B 3KOHOMUKE,
COLMONOrMm, 3KOHOMETPUKE U T.4. (C8513b BUHAPHbBIX OMHOWeEHUU Ha
MHOXecmee ¢ pa3bueHUsIMU MHOXecmaea, OCHOBHbIE an2opummb|
cxxamusi, KoOuposaHusi U 0eKkoduposaHusi UHghopmauuu);

ymeerT:
—MCMNONb30BaTb 3HAHME OCHOB abCTPaKTHOM M KOMMbLIOTEPHOM
anrebpbl Ang nepesoa MHOPMaLUN C eCTECTBEHHOTO A3blka Ha
A3bIK COOTBETCTBYHIOLLIEN NPEAMETHOM obriacT n obpaTHO
(orpedernieHus u ceolicmea bUHapHbLIX OMHOWEHUL Ha MHOoXecmae,
UX c863b C pa3bueHussMu MHoOXecmea; orpederieHus U ceolicmea
OCHOBHbIX arieebpaudyecKkux cmpyKkmyp; CImpoeHUe KOHEYHbIX rosnel
(nonet anya) u npocmeix ansebpaudyecKux pacwupeHud);
—NPUMEHSITb TEOPETMYECKME 3HAHNA abCTPAKTHON U KOMMNbIOTEPHOM
anrebpbl B ON“caHMm NpoLeccoB M ABMEHUIA B pa3nuyHbIX obnactax
3HaHWA (onuckbieambe CMPOEHUE KOHEYHbIX pacwupeHul rnosed;
rnpedcmasnisame anemMeHmsl noned anya KOHeYHbIMU YUC08bIMU
rnocrnedogamenbHOCMAMU U MHO2041eHamu Had O80UYHbIM 101eM;
ycmaHasnueame €es13uU noHamul abcmpakmHol U KOMIbomepHoU
anzebpbl C COOMEEMCMEYWUMU MOHAMUSAMU MamemMamuKu u
UHGhopMamuku u onpedename xapakmep amux cessel);
—1CNomnb30BaTh NPenMyLLEecTBa TEXHOMOTMYECKNX NPUEMOB
abCcTpakTHOM U KOMMNBIOTEPHON anrebpbl Npu peLueHun 3agay
obpasoBatenbHon obnactn «MaTemaTtuka n MHpopmaTkay
(ocywecmensame koduposaHue u 0ekodupogaHue UHghopMayuu ¢
MOMOWbIO Pa3MUYHbIX arnzopummos);

— OCYLLLeCTBNATbL MOUCK 1 0TOOp MHpopMauun, Heobxoanmown Ans
peLLIEeHNs KOHKPETHON 3afauu;

Bnapgeer:
— KOHCTPYKTUBHbIMN YMEHUAMU KaK OOHUM U3 TTMaBHbIX aCneKToB
npodeccnoHanbHONM KynbTypbl ByayLero yuntens-npeaMeTHrKa;
—maTtepuanom abCcTpaKkTHOWM 1 KOMMbIOTEPHOW anrebpbl Ha YPOBHE,
no3BonstoLeM OpMynNMpoBaTh U pellaTh 3agayn, BO3HMKaoLWmne B
xoAe y4ebHON OeATenbHOCTU MO NpenogaBaemMbiM NpegMeTam, a
TakKe B MpaKkTu4eckon gesaTenbHOCTU, Tpebytowme yrnybneHHbIx
npodeccnoHasbHbIX 3HaHUMK;

—HaBblKaM¥ qaopmanmsau,mm TeopeTU4eCKMnx n npuknagHbIx
NpakTU4Yecknx 3agad (MpUMeHeHUs MameMamu4ecKoeo arnnapama
abcmpakmHoU anzebpbl npu NoOcCmMaHo8Ke, aHasu3e u peweHuUU 3aday
meopuu KoOOUPOBaAHUSI).

12. O6bemM gucuUnNnMHbI B 3a4eTHbIX eaunHuuax/yac. — 3/7108.

Pdopma NPOMEXYTOHYHOMN aTTECTALMM 3a4ET C OLIEHKON.

13. Buabl yue6HoM paboThbl

OuyHas dopma 0by4veHus

TpynoemMkocTb (4achl)
Bug yuebHol paboTbl Bcero o cemecTpam
5 cem.
KoHTakTHasa paboTa, B TOM umucre: 54 54
nekuum 18 18
npakTu4eckne 3aHaTnA 36 36
nabopaTtopHbie paboThbl 0 0
CamocTosiTensHas paboTa 54 54
dopMa NpoMeEXyTOYHOM aTTecTaumm 0 0




(3a4ém c oyeHkol — 0 yac.)

WToro: 108 108
3aoyHas copma obyveHns
TpynoeMKocTb (Yachl)
Y Mo cemecTpam
Bug yuebHol paboTbl Bcero p
6 cem.

KoHTakTHas paboTta, B TOM 4ncne: 12 12
nekuumn 4 4

npakTu4eckmne 3aHATUA 8 8
nabopaTopHble paboTbl 0 0
CamocToaTenbHas pabota 92 92

dopMa NpoMEXYTOYHOM aTTecTaumm 4 4

(3a4ém c oyeHkol — 4 yac.)
Wroro: 108 108

13.1. CopepxaHue AUCLUUNIUHbI

HanmeHoBaHune pasgena

Ne n/n IMCLMANTMHBI CopepxaHve pasgena AMCUUninHGI
1. NNekuun
MpeameT ancunnnunHbl «ONemMeHTbl abCTPaKTHOM N KOMMbIOTEPHOM
Beenetve anrebpbl» 1 ee ponb B OpMMPOBaHUM MAaTEMATUHYECKNX OCHOB,
1.1 BuHapHble oTHOLeHKsA 1 nx HeobxoaMMbIX AN pabdoTbl C CUMBOJSbHBIMU MEPEMEHHBIMMU.
CBOWCTBA OTHoLweHus akBmnBaneHTHocTn. OTHoWweHUs nopsiaka. PasbneHus
MHOXeCTBa.
lMoHATne n ceorcTBa GUHapHOW anrebpanyeckon onepauuu.
1.2 Anrebpel, anrebpaueckue "pynnel. HopmaneHsle agenutenn. KoHeuHble rpynnel. Konbua n
cuUcTeMbl
nonsi.
13 Teopusa 0ennmMocTn B KombLe Jenenuve uenbix Yynucen ¢ octatkom. HOQ n HOK uenbix yncen.
' LenbIx Yncen Anroputm EBknunaa. KaHoHu4eckoe npegcrasneHue LenbiX Ynucer.
14 Konbuo MHOro4sneHoB oT [eneHne mHorovneHa Ha aBy4neH. KopHu MHoroyneHa. leneHne ¢
' OAHOW NepemMeHHoM octatkom. Anroputm EBknnga n teopemMa Jlame ansg MHOro4sieHoB
MoHATne pacwmpenusa nonsi. Anrebpanyeckme n TpaHCLEeHOEHTHbIE
1.5 PaclumpeHus nonen uncrna. MuHMmanbHbIA MHOTOYSIEH anrebpandecKkoro Ynucrna u ero
cBoricTBa. NpocToe 1 cocTaBHOe anrebpanyeckne pacluMpeHns.
MpocTtele nonga. CtpoeHne nonen Nanya. MNpeacrasnexHve
1.6 KoHeuHble nonga anemMeHToB nons Manya KOHeYHbIMW YUCIOBLIMU
nocnegoBaTefibHOCTAMW U MHOrOYSIEHaMWN Hag KOHEYHbIM NOJIEM.
MepBoHavanbHbIE 3agayn Teopun KogmpoBaHus, Teopemsbl LLieHHOHa.
1.7 npeacraBneHns o Teopumn lMomexoycTonumBble KOAbI Kak NpUMep onTUMarnbHbIX KOOOB.
KOOMPOBaHMS [MOHATNE O CUMMETPUYHBIX U aCUMMETPUYHBIX KPUNTOCUCTEMAX.
2. lNpaKkTnyeckue 3aHaTua
BuHapHble OTHOLLEHUS N UX OTHoLeHus akBnBaneHTHocTn. OTHoLWeHus nopsiaka. Pa3bneHus
2.1 N
CBOWCTBA MHOXecCTBa.
MoHsaTre n ceoncTBa GuHapHow anrebpanyeckon onepaumu.
22 Anrebpel, anrebpauecke Mpynnel. HopmaneHele genutenn. KoHeuHble rpynnel. Konbua n
cUcTeMbl
nonsi.
23 Teopusa 0ennumocTn B KorbLe JeneHuve uenbix ynucen ¢ octatkoMm. HOQ n HOK uenbix yncen.
) uernbix Yncen Anroputm EBknnga. KaHoHu4eckoe npeactaBneHne Lenbix Ymcer.
54 KonbLo MHOro4neHos ot [eneHne MHorouneHa Ha aByyneH. KopHu mMHorouneHa. [leneHuve ¢
) OAHOW NepeMeHHOM octaTkom. Anroputm EBknvaga n Teopema Jlame ang MHOroysieHoB
MoHaTne paclumpenunsa nons. MMHUManbHbIA MHOroYnNeH
25 PaclumpeHus nonen anrebGpaunyeckoro 4ncna u ero ceoicTea. lNpoctoe anrebpanyeckmne
pacluMpeHmne nons.
MpocTteie nonga. CtpoeHne nonen Manya. NpeacrasnexHne
2.6 KoHeuHble nons anemMeHToB nons Manya KOHEYHbIMN YUCMOBLIMU
nocnegoBaTeNibHOCTAMN U MHOTOYNIEHaMWN Ha4 KOHEYHbIM NOJIEM.
2.7 lMepBoOHa4anbHbIE [MomexoycTonymBble KOAbIl: NMHENHbIE BNOKOBbIE, LIMKITMYECKHME.




npeacTaBieHns 0 Teopun
KOAMPOBaHWs

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNA

OuyHaga popma 0by4eHus

Bugbl 3aHaTMIA (Yacos)
Ne HavnmeHoBaHue Tembl CaMocTosTenonas
n/n (pasgena) gucumnnuvHel Jlekumn | Mpaktudeckue | JlabopaTopHbie pabota Bcero
5 cemecTp
BeeneHuve
1. BuHapHbIe OTHOLLEHNSA N UX 2 4 0 7 13
CBOWCTBA
2 Anrebpbl, anrebpaunyeckme > 4 0 7 13
CUCTEMBI
3 Teopus 4enMmMocTu B KonbLe 2 4 0 7 13
uenbix yncen
Konbuo MHOTOU4NEHOB OT OAHO 2 4 0 7 13
nepemMeHHon
. PaclumpeHuns nonen 2 4 0 7 13
6. KoHeuHble nons 2 4 0 7 13
lMNepBoHayanbHble
7. npeacraBneHns o Teopumn 6 12 0 12 30
KOOMPOBaHUSA
3a4yéT C oueHKom 0
Utoro: 18 36 0 54 108
3aoyHas copma obyveHns
Ne HanmeHoBaHue TeMbl Bue! sanATvi (qaCOgLMOCTomeanaﬂ
n/n (pasgena) aucumnnmHbl Jlekummn | MNpakTnyeckme | JlabopaTopHble pa6ota Bcero
6 cemecTp
BBegeHuve
1 | BuHapHbIle OTHOLWIEHUS U KX 0,5 1 0 14 15,5
CBOWCTBA
Anrebpebl, anrebpanyeckue
2 0,5 1 0 13 14,5
CUCTEMBI
3 Teopust LENMMOCTH B KOSbLiE 0.5 1 0 13 145
Lenbix yncen
4 Konbuo MHOrO4IIEHOB OT OAHOIA 0.5 1 0 13 145
nepemMeHHoN
5 PacwupeHusa nonei. 1 1 0 13 15
KoHeuHble nons
MepBoHayanbHble
6 | npeacraBneHus o Teopumn 1 2 0 13 16
KOAMPOBaHUs
7 MpencTaBneHne CUMBOJIbHbIX 0 1 0 13 14
OaHHbIX B KOMMNbOTEPE
3ay4éT C oLeHKomn 4
Utoro: 4 8 0 92 108

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmxXcA No OCBOEHUIO AUCLUMIIUHDI

Mpuctynass K n3yyeHuto y4ebHOW OMCUUNMHBI, Lenecoobpa3Ho O3HaKOMUTBCA C y4ebHOoM
nporpaMmoun ANCLMUMNINHBI, 3NEKTPOHHbBIM BapnaHT KOTOPOW pa3MeLLéH Ha canTte B BI'Y.

OTO NO3BONUT OBy4valoLWMMCS NOSYyYMTb YEeTKOE NpeaCTaBneHne o:

—nepeYyHe 1 cogepXaHmm KoMneTeHumn, Ha GopPMMPOBaHME KOTOPLIX HanpasfeHa ANCUUNnNHa;
—OCHOBHbIX LENsxX 1 3agadax AUCUUNmunHbI;




—MNNaHvpyembIX pesynbTaTtax, NpeacTaBfeHHbIX B BUAE 3HaHUW, YMEHUN U HaBbIKOB, KOTOPble
AOIMKHbI 6bITb CHOPMUPOBaHbI B NpoLecce N3yvyeHns QUCUUNINHDI;

—KONMYyecTBe YacoB, NpPeayCMOTPEHHbIX Yy4eOHbIM NNaHOM Ha U3y4YeHue OUCLMMNUHBI, hopMy
NPOMEXYTOYHOW aTTecTauuu,

—KONMYeCTBe 4YacoB, OTBEAEHHbIX HA KOHTAKTHYIO U HA CaMOCTOATENbHYO paboTy;

—bopmax KOHTaKTHON U CaMOCTOSATENbHON PaboThl;

—CTPYKTYype OMCUMNINHBI, OCHOBHbIX pa3genax n temax;

—CUCTEME OLleHNBaHUS Y4ebHbIX JOCTUMXKEHWUM;

—y4yebHO-MeToANYEeCKOM U MHOPMaLMOHHOM obecnevyeHnmn OUCUNNINHDI.

3HaHMe OCHOBHbIX MOJSIOXEHUN, OTPaXeHHbIX B paboyen nporpamme AUCLMNIIMHBI, NOMOXET
obyyvalrLnMCs OPUEHTUPOBATLCA B U3y4aeMOM Kypce, OCO3HaBaTb MECTO W porfib U3y4yaeMou
ANCLUMNIMHBbI B NOArOTOBKE Oyaylliero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHUAMMU, 3aNOXKEHHBIMWU B MporpaMmme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE SABASIOTCS NEKUUN U NpakTUYeckue
3aHATUA, nocelleHne KOoTopbix obs3aTenbHO Ons BCeX CTYAEHTOB (Kpome CTyAeHTOB,
oByyarLmnxcs No MHAMBUAYaNbHOMY Mnnany).

lMoarotoBKa K NPakTUYECKUM 3aHATUAM BeOeTCs Ha OCHOBE MSIAaHOB MPAKTUYECKUX 3aHATURA,
KOTopble pa3MelleHbl Ha canTe dunuana. B xoge noarotoBkM K MPaKTUYECKUM 3aHATUSM
HeobXxo4MMO M3Yy4uTb B COOTBETCTBMM C BOMPOCaMuM ANA MNOBTOPEHUS KOHCMEKTbl NeKLMWH,
OCHOBHYIO NiuTepaTtypy, O3HaKOMUTLCSA C AOMNONHUTENbHOW nuTepaTtypoun. Kpome Toro, cnegyet
NOBTOPUTb MaTepunan fekunn, OTBETUTb HAa KOHTPOSbHbIE BOMPOCHI, 3y4nTb 06pasLbl peLleHns
3agad, BbIMOMHUTb YNpaXXHEHUS (ecnn Takme NnpegyCMOTPEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTauum HeobxoouMmo NOBTOPUTbL MNPONAEHHLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpammon, MpPUMEPHbLIM MNEepeyYyHEM BOMpPOCOB,
BbIHOCALUMXCA Ha 3a4yeT C oOueHKoW. PekomeHOyeTCca MCNONb3oBaTb KOHCMEKTbl NEKUMi u
WUCTOYHMKKM, MEPEYUCIIEHHbIE B CMUCKE nuTepaTypbl B paboyen nporpamme OUCUMUNNWHBI, a
TaKkKe pecypcbl ANEKTPOHHO-OMBNINOTEYHBIX CUCTEM.

Onsa  [JocTKeHus nnaHupyemblX pe3ynbTaTtoB OOyYeHWs MCNOMb3yKTCA MHTEPaAKTUBHbIE
NeKumMm, rpynnosble ANCKYCCUN, aHann3 MMUTaLNOHHbBIX MOLENEN.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW §NUTEpaTypbl, PeCypCOB MWHTEPHET,
HeoO6XxoAUMbIX ASfI OCBOEHUA AUCLIUNIIUHDI

a) ocHOBHas nuTeparypa:
Ne n/n MICTOYHMK
1 OkyHes J1.4. Bbicwas anrebpa: y4eb.- Cl6: Jlanb, 2009.

6) gononHUTeNnbHasA nuTeparypa:
Ne n/n McTOYHUK

5 Matpoc .. OnemeHTbl abCTpakTHOM 1 KOMNbIOTEPHON anrebpbl: y4eb. noc.- M.: Akagemus,
2004.
3 dapgees [.K. llekunn no anrebpe: y4eb. noc. ansa By3oB.- CI16: Jlanb, 2007.
Ancbeposa, 3.B. Anrebpa n Teopus yucen. YyebHo-metoamdeckun komnnekc / 3.B. Andeposa,
3.J1. bantokeBuy, A.H. PomaHHukoB. - M.: EBpa3sunckmin oTkpbITbii MHCTUTYT, 2011. - 279 c. -
ISBN 978-5-374-00535-6; To >xe [OnekTpoHHbI pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=90645 (11.01.2018).

B) MHOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHblE PeCypChbl:

Ne n/n McToYHMK

Tyran6aeB, A.A. JlnHenHas anrebpa: ydebHoe nocobue / A.A. TyraHbaeB. - MockBa: PnuvHTa,
5 2012. - 74 c. - ISBN 978-5-9765-1407-2 ; To e [ONeKTpOHHbIV pecypc]. —

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

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecnevyeHns Ans caMoCTOATEeNIbHOW paboThbl
Ne n/n MICTOYHMK

1 Jlo6oawnHa J1.B. OnemeHTbl abCTpakTHOM 1 KOMMbIOTEPHOM anrebpbl: y4eb.-meToa. noc. —
Bopucornebek: BITIN, 2006.



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

17. WHdOpMaALMOHHbIE TEXHONOruM,
AUCLUUNIINHBLI, BKIlOYas nporpamMmMmHoe obecneyeHue,
cucTeMbl U npodeccnoHanbHble 6a3bl AaHHbIX
TexHonornu cosgaHus n 0b6paboTkn TecToBbIX 3agaHumn (TectoBas obonoyka MyTestX)
Microsoft Office Standard 2010

Microsoft Office 2007 (Word, Excel, PowerPoint)

CeTeBble TEXHOMOIMMMK:

— Bpaysepbl: Yandex, Google, Opera, Mozilla Firefox, Explorer.
—Hay4Haga anektpoHHasa 6ubnunoteka — http://www.scholar.ru/;
—®epnepanbHbii noptan Poccuinckoe obpasoBaHume — hitp://www.edu.ru/;
—WHdopmaumnoHHasa cuctema «EgnHoe OKHO foctyna K
pecypcam» http://window.edu.ru/;

—®depnepanbHbii LEHTP MHPOPpMaLMOHHO-06pa3oBaTeNbHbIX pecypcoB — http://fcior.edu.ru;
—Jlekuun  Begywmx npenogasaTenen By3oB Poccum B cBobogHoOM  goctyne —
https://www.lektorium.tv/;

—OneKTpoHHO-0mnbnmnoTeyHas cuctema «Magarenoctiea JlaHb» — http://e.lanbook.com/;
—ONeKTPOHHO-bubnnoTeyHaa cuctema  «YHuBepcuteTckad  GubnmoTteka  online»  —
http://biblioclub.ru/.

ucnonb3yemble AONA peanus3aumum  y4ebHom
MH(OPMaLMNOHHO-CNPABOYHbIe

obpasoBaTtenbHbIM

18. MaTepnanbHo-TeXHU4YeCKoe obecnevyeHme ANCUUNIINHDI:
Habop nemoHcTpaunoHHoro o6opyaoBaHns (KOMMNbKOTEP, 3KPaH, NPOEKTOopP).

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEHUMM C yKa3aHMEM 3TanoB (pOPMUPOBAHUA U MIAHUPYEMbIX
pe3ynbTaToB 00y4eHusi

Koa v cogepxanve | TnaHnpyemble pe3ynbTaTtbl 00yyYeHus OTanbl dhopMrpoBaHust
KoMneTeHuuun (unm (nokasaTenu JOCTUXEHWUS 3ajaHHOrO KomneTeHuuu (pasgensl POC*
ee yacTu) YPOBHSA OCBOEHUS KOMMNETEHLMUN (Tembl) gUCUUNAWHBI (cpeacTtBa
nocpeacTsoM HOPMUPOBAHNS 3HAHUI, Unu Moayns n ux OLeHMBaHWs)
YMEHWI, HaBbIKOB) HavMeHOoBaHwue)
3HaThb:
— CB$13b TEOPETUYECKNX OCHOB U
TEXHOSTOrMYeCcKMx Npuémon 1. BuHapHble
abCTpaKTHOM U KOMMNbIOTEPHON OTHOLLIEHUA N NX
anrebpbl ¢ cogepxaHnem CBOWCTBA
npenoaaBaeMbIx y4ebHbIX npeagmeToB | 2. Anrebpel,
(onpedenerus u ceolicmea buHapHbIx | anrebpanyeckue KoHTponbHas
OMHOWEHUU Ha MHOXeCmee, UX C8s3b | CUCTEMbI paborta
MK-1 ¢ pasbueHusIMU MHOXecmea; 3. Teopusa genumocTu B
FOTOBHOCTb onpedesieHus U ceolicmaea 0CHO8HbIX KonbLe LenblX yncen Tect
peanu13oBbIBaTh anzebpauyveckux cmpykmyp; 4. KonbLio MHOrOYS1IEHOB
obpaszoBaTternbHble | CIMPOEHUe KOHeYHbIX ronel (noned OT OHOW NepeMeHHOoN
nporpammsi no lanya) u npocmaix aneebpaudeckux 6. PacluupeHuns nonen.
y4ebHbIM pacwupeHuli; OCHOBHbIE arneopummsl KoHeuHble nons
npegMeTam B cxamusi, KoOupogaHusi U
COOTBETCTBMUM C OekodupoeaHUsi UHGhopmMayuu).
TpeboBaHuAMM YmeTs: 1. BuHapHble Tect
obpasoBaTtenbHbIX | —CTaBUTb NO3HABaTENbHbIE LiENK OTHOLLUEHMS U KX
cTaHgapToB y4yebHOM OeaTensHOCTY; CcBOMCTBaA
— OCYLLECTBMATb CAMOKOHTPOSIb U 2. Anre0ptil, KomnnekTbl
NHAMBUAOYaNbHbIX
CamMOOLeHKY CBONX y4eOBHbIX anrebpavdeckue sanaHwil ans
OOCTWDKEHUI; CUCTEMBI
NPaKTU4EeCKMX
— NPUMEHNATb HaBblku BnageHns UKT, 3. Teopusi fenumocT B paGot
NPOEKTHOM N UccneaoBaTenbCKom KonbLe LEeNbIX Yncen
[AEATENbHOCTLIO B npouecce uaydenuns | 4. KonbLo mHorouneHos [oknags!
aBCTPaKTHOM 1 KOMMbIOTEPHOM OT OZiHOW NepemMeHHoi BLIeHMS
anrebpsbl. 5. PacwwupeHnusa nonen. cooduy



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://e.lanbook.com/
http://biblioclub.ru/

KoHeuHble nons

6. NepBoHayvarnbHble
npeacTaBneHns o
Teopun KOAMpPOBaHUS
7. MNpeacraBneHve
CUMBOSbHbIX JAHHbIX B

KOMMblOTEPE
MIMeTb HaBbIKM: KomnnekTsi
— 1nccnegoBaTenbCKon U NPOEKTHON 6.1 UHANBUAYaTIbHbIX
[ESTENbHOCTH: . NepBoHavanbHbIE 3afaHun ons
’ . npeacTaBneHns o NpaKTUYeCKmX
—obwenonb3oBatenbckon NKT-
. TEopMM KOOMPOBAHUS pabot
KOMMNETEHTHOCTW; 7. MpencrasneHme
;oohfl_ﬁ'éixfsgzmﬂec'(o” VIKT- CYMBOJIbHbIX AaHHbIX B PasHoypoBHeBbIe
’ . KoMMbloTEpE 3agaHus
— npeameTHo-negarormdeckon UKT-
KOMMNETEHTHOCTMW. TecTbl
1. BuHapHbie
OTHOLLUEHMS U KX
CBOMCTBA
3naTh: 2. Anrebpbil,
TeXH'onormqecme npuembl anrebpamdeckue Aoknapel,
y P . CUCTEMBI coobLeHns
abCcTpakTHOM U KOMMNBbIOTEPHON 3. Teopusi MENMMOCTH B
nrebpsbl, Nexalume B OCHOB :
ﬁociﬁgel-]m: ::JJ"II/I?IHI:(I))::M% eene|7| 5 KonbLe LIENbIX YMCen PasHoypoBHeBbIE
P P A 4. KonbLo MHOro4neHoB 3agaHunsa
3KOHOMMWKE, COLIMONOorK, M N
OT OOHON NepeMeHHON
3KOHOMETpPUKE U T.A4. (C853b BUHaPHbIX 5. PacLUMpenus nonei TecThl
OMHOWeEHUU Ha MHOXecmee ¢ KbHequle nonsi '
pa3bueHUsMU MHO)ecmea, OCHOBHbIE 6. MepBoHauaNbHbIE KoHTpombHas
ana2opummbi cXxamusi, KoOOupoeaHus U nbe,qCTaBneHMH o paGota
- Ki HUST UH M .
MK-4 . GexkoduposaHusi UHghopmayuu) TEOPUN KOAMPOBAHNS
CMNOCOBHOCTL 7. NpencraBneHune
nucnons3sosarh CUMBOJIbHbIX AaHHbIX B
2%322§:;Tc;:|bHOI7I KoMnbIoTepe
P YMeTb:
cpenbl Ans
—MCNOMNb30BaTb 3HAHNE OCHOB
OOCTWDKEHNS 9 o
abCTpaKTHOM U KOMMNbIOTEPHON
NHHOCTHBIX, anrebpbl Ansa nepesoga nHdopmalmm
MeTanpeameTHbIX pbl A4 pesoa pmau
C €CTEeCTBEHHOrO fi3blka Ha s3blK
VI MPEAMETHBIX COOTBETCTBYHOLLEN NPEeAMETHON
pe3ynbTaTos ytout pea 1. BuHapHbie
obnacTtu n obpatHo (orpedesneHus u
o6yyeHus n N 4 OTHOLLUEHMS U UX
ceolicmea bUHapHbIX OMHOWeHUU Ha N
obecneyeHus CBOWCTBaA
MHOXecmee, Ux c8s3b ¢ pa3bueHUsIMuU Hoknagpl,
kavecTBa y4yebHo- i 2. Anrebpbil,
MHoOXecmea;, onpedesieHus u coobLLeHus
BOCMUTATENBHOIO z anrebpavdeckue
npoliecca ceolicmea OCHOBHbIX ajlzebpauydyeckux CUCTEMbI
cpencTaamMm CMpPyKmMyp; CMpoeHUe KOHEYHbIX 3. Teopust AENVMOCTY B KomnnekTbl
ronet (noned lanya) u npocmeix ) P NHAMBUAOYanNbHbIX
npenogaBaembix o KonbLe LIENbIX Yncen N
YUEBHbIX aneebpaudveckux pacwupeHul); 4. KonbLio MHOrOUNEHOB 3agaHun ons
—NPUMEHSITb TEOPETUYECKME 3HAHUS . M N NpaKTUYeCKMX
npegMeToB N N OT O4HOMN NepemMeHHoMN
abCTpakTHOM U KOMMNBIOTEPHON 5. PacLumMpenus: nonei pabot
anrebpbl B ONUCaHUKM NPOLIECCOB U KéHequle nons '
SIBNEHUI B pa3nnYHbIX 00nacTsx 6. MepBoHaYarnbHbIe PasHoypoBHeBble
3HaHUA (onuckisame CMpPoOeHUe l'lb eNCTaBNEHNS O 3apaHus
KOHEYHbIX pacwupeHud rnoned; TEOPIN KOAVPOBAHNS
npedcmaesnsimb a5ieMeHmMebI rosnel TecTbl

lanya KOHeYHbIMU YUC08bIMU
rnocnedosamenibHOCMSAMU U
MHo20o4sieHamu Had 080UYHbLIM 1051EM;
ycmaraenueamsb C8s3U MOoHAMuUU
abcmpakmHoU U KoMrbromepHou
anezebpbi ¢c coomeemcmasyruuMu
MOHAMUSIMU MameMamuKu u
UHGOpMamuku u orpedensms

7. lNpencraBneHune
CUMBOIMbHbIX AaHHbIX B
KOMMbloTepe




Xxapakmep samux cessel);
—uncnonb3oBaTh NPenmyLLecTsa
TEXHOJNOrMYEeCKMX NPUEMOB
abCTpaKkTHOM U KOMMNBIOTEPHON
anrebpbl Npu pelleHnn 3agad
obpasoBaTtenbHomn obnacTtu
«Matematuka n nHopmMaTumka»
(ocywecmensams koduposaHue u
OekoduposaHue uHghopmayuu ¢
MOMOW|bH0 pa3fuyHbIX an2opummos);
— OCYLLECTBMATb NOUCK U 0THOp
nHdopmMauunmn, Heobxogumom ans
peLleHns KOHKPETHOW 3ada4n.

Bnanetb:

— KOHCTPYKTMBHBIMWU YMEHUAMMU Kak
OLHUM U3 IMaBHbIX acNeKkToB
npodeccnoHanbHON KynbTypbl
OyayLwiero yuntena-npegmMeTHUKa;
—marepuanom abcTpakTHOW 1
KOMMbOTEPHOW anredpbl Ha ypPoBHE,
nossonstoLiem opmMynupoBsaTb u
pewaTtb 3agadv, BO3HUKaKoLWMeE B Xoae
y4yebHON OeATeNsHOCTM No
npenogaBaembIM NpegmMeTam, a Takke
B NPaKTUYECKON AEATENbHOCTH,
Tpebyoume yrnybneHHbIX
npodeccnoHarnbHbIX 3HaHWUI;

— HaBblkamu chopmanusalmm
TEOpPEeTUYECKNX N NPUKNAZHbIX

2. Anrebpbil,
anrebpaundyeckne
cuUcTeMbl

3. Teopusa gennmocTn B
KonbLe Lenbix Yynucen

4. KonbLo MHOro4neHoB
OT OAHOW NepemMeHHOoMn
5. PacwunpeHns nonen.
KoHeuHble nongd

6. NepBoHa4vankeHble
npeacTaBneHns o
Teopun KOAMpPOBaHUS

7. NpeacTasnexHne

CUMBOIJ1bHbIX AAaHHbIX B
KOMNbOTEPE

npakTU4Yecknx 3agad (MpuMeHeHus
Mamemamu4ecKoe0 arnnapama
abcmpakmHoU aneebpbi npu
rocmaHoeKe, aHarnuse u peweHuu
3aday4y meopuu KOOUPOBaHUSI).

Pa3HoypoBHeBbIE
3agaHus

TecThl

MpomexyTo4yHas aTrecTauus — 3a4€T C OLLleHKOMN

Bonpocsbl k 3a4éty
C OL|eHKOW

19.2 OnucaHune KputepueB U LIKanbl OLEHUBAHUA KOMNETEeHUUN (pe3ynbTaToB O0y4YeHus) npu

NPOMEXYTOYHOM aTTecTauum

Ana oueHWBaHUs pe3ynbTaToB OOy4YeHMs Ha 3aveTe C OLIEHKOW WUCMOoNb3YyTCcA crneaylolime

nokasatenu (3YHbi n3 19.1):

1) 3HaHMe OCHOB U 3aKOHOMEpPHOCTEN abCTPaKkTHOM 1 KOMMNbIOTEPHOWN anrebpbl;

2) yMeHUe cBsA3biBaTb TEOPUIO C MPAKTUKOMN;

3) BnageHne HaBblkaMU peLleHUsl CTaHAapPTHbIX 3a4a4 abCTpaKkTHOW U KOMMNbIOTEPHOW anrebpbl.
[ns oueHuBaHWsi pe3ynbTaToB 0Oy4YeHMs1 Ha 3a4eTe C OLEHKOW ucnonb3yeTcs 4-GannbHas

WKana: «OTIIMYHO», «XOPOoLOo», «yAOBJ1IETBOPUTESIbHOY», «KHEYOOBNIETBOPUTESIBHO».

CooTHOLWEeHME NoKkasaTeneun, KpUTeEpUEB U LLIKallbl OUeHNBaHNA Pe3yJibTaToB 06y‘-IeHI/IFI.

YpoBeHb
cpopmumposaH
HOCTU
KOMMNEeTeHLUNN

Kputepun oueHmBaHNs kKoMneTeHuni

LLikana oueHok

Obyyarowutics 8 nonHoU mepe ernadeem meopemu4yecKUMU ocHogamu
U mexHosi02u4ecKuMu npuémamu abempakmHol U KOMIIbIoMepHOU

anzebpbl, criocobeH unIcmpuposams omeem ripuMepamu, lNoebiweHHbIl

anzebpbl, CnocobeH UMmocmpuposams omeem npuMepamu,

- OmnuyHo
ghakmamu, aHHbIMU Hay4HbIX uccriedosaHul, MPUMeHsIMb ypo8eHb
meopemuyeckue 3HaHUs 05151 peuweHUst nMpukiadHbix 3ada4y Mmemodamu
abcmpakmHoU U KoMrblomepHoU anzebpel.
Obyyarowutics enadeem meopemu4yecKUMU OCHO8aMu U Ba308b/ii
MeXxHOI02uYeCKUMU rpuémamu abecmpaxkmHyoU U KOMIbMmepHoU YpOBEHb Xopowio




ghakmamu, NpuUMeHsIMb Meopemuyeckue 3HaHus 0151 peweHus
npuknadHbix 3aday memodamu abcmpakmHoU U KOMMbomMepHOoU
arneebpbi.

Obyyarowutics enadeem yacmu4yHo meopemuyecKkuMmu ocHogamu U
mexHooau4eckumMu rnpuémamu abecmpakmHoU U KOMbomepHoU

lNopoeoenili Yooenemeopu-

aneebpnl, 8 pside criydyaes 3ampyOHSemcs MPUMEHSIMb 08EHb MENbHO
meopemuyecKue 3HaHUs NMpu peweHuu 3aday abcmpakmHou u yp
KoMmribromepHoU aneebpbi.
Omeem Ha KOHMPOIIbHO-U3MePUMebHbIU Mamepuar He
coomeemcmeayem ritobbiM mpeM U3 NepeyuUcieHHbIX nokazamered.

o Heydosnemesopu-
Obyyarowuticss deMoOHCmMpUpPyem ompbI8OYHbIE, hpacMeHMapHbIe - MeNbHO

3HaHus, doryckaem epybbie owubKu rpu peweHuu murnoebix 3aday
n1ubo He umeem ripedcmassieHus1 0 crnocobe Ux peuweHus.

19.3 TunoBble KOHTPONbHbLIE 3afAaHUs WM UHble MaTepuanbl, Heo6xoAuMble ANs OLEeHKU
3HaHUMW, YMEHWN, HaBbIKOB W (MnNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
chopmMmMpoBaHMA KOMNETEeHUUN B NpoLiecce OCBOEHMA o6pa3oBaTeNnbHON NporpaMmbi

19.3.1 NepeyeHb BONPOCOB K 3a4€TYy C OLIeHKOWN:
Teopusa kognpoBaHua n eé 3agadn. Teopemsbl LLIeHHOHa.
AndaBntHoe KognpoBaHue
CxaTune nHdopmaumn. NMpoctenume anropuTmbl CKaTUs.
O6wan xapakTepncTnka NoOMexoyCTOMUYNBLIX KOOOB.
JInHenHble 6nokoBble koabl. Cnocobbl 3agaHus.
CrangapTHoe pacnonoxeHue koga. CuHgpom.
Kogbl XamMmuHra.
Linknnyeckne koabl.
MaTtpuyHoe 3ajaHne UMKIMYeCcKnx KogoB
10. HenpuBoanmbl MHOrouneHbl. PasnoxeHne MHoOrovsnieHa Ha HEMpPMBOANMbBIE MHOXUTESN.
11. MNMonga Nanya n nx ctpoexve.
12. Anrebpanyeckne M TpaHCUEHAEHTHble 4ncna. MuHMManbHbIE MHOrOYneH anrebpanyeckoro
yucna.
13. lNocTpoeHne KoHeYHbIX NoNnen B BUAE NOCneaoBaTeNlbHOCTEN YNCEN UMW B BUAE MHOMOYSIEHOB.
14. lpocTble 1 cocTaBHble anredpanyeckme pacluMpeHns Nomnen.

CONOORWN =~

19.3.2 KomnnekTbl 3agaHun AN npakTU4Yeckux padboT (MHAMBMAYarnbHbIX 3a4aHUN)
Tema lMepBoHa4yanbHble NpeacTaBlIeHUs O TEOPUN KOOUPOBaHUA
3apaHue 1. 3awmndpoBaTb crieayoLmne gpasbl, UCNONb3YA:
a. wudp Llesapsa co caBnrom BHM3 Ha 2 No3numu;
b) konbLo knaccos BblveTOB N0 Mod32;
C) Kro4yeBoe CrnoBo u3 6 Byks;
d) wudp Tputemuyca C KrOYEBLIM CIOBOM 13 NpeablayLlero 3agaHus:

. Yenoseky He xgamaem mydpocmu yCrioKoumascsi Ha 00CMUgHyMmom.

. 3aboma 06 usnuwHem Yyacmo coeduHsiemcs ¢ nomepet Heobxodumoeo.

. Cambil enynbit Moxem cripocums 6orbwe, Yem cambll YMHbIU MOXem omeemume.

Ha ecsakoz2o mydpeua 080s1bHO rpOCmMomeal.

Mydp He mom, Kmo 3Haem MHO20, @ Mom, YbU 3HaHUSI MOJIE3HbI.

. Pa3ymHbIli 20HUMCS1 HE 3a meM, YmOo rpusmHo, a 3a mem, 4ymo uszbasnssem om HernpusimHocmed.
. MMpasumenu Hyxdaromcs 8 MyOpeuax 3Ha4umerbHO bosbwe, Yem MyoOpeub! 8 npasumerisx.

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

. Hekomopebie sewju HedocmyrHbl 4e5108€4ECKOMY YMY, HO Mbl HE 3HaeM KaKue.

10. O6 yme yenogeka neaqye cyOume o €20 80rpocam, 4HeMm rio e2o omeemam.

11. Ecnu yMmHUKU obMaHbigarom oxxudaHus, amo ewe He 3Ha4um, 4mo Gypaku criacym mup.

12. Tom, Kmo Hacmou4u8o nosmopsem, 4Ymo oH He dypak, 0bbIYHO He MOSTHOCMbIO 8 3MOM Y8EPEH.
13. 'opa3do neaye cmamb yMHbIM, YeM rnepecmamsb 6bimb OypakoMm.

©CONOOAWN=

3apaHue 2. MNocTtpouTb ansa dpasbl M3 3agaHna 1 kog LleHHoHa — ®aHo.



3apanue 3. 3awndgpoBaTb TEKCT, UCMOMb3Ys NOACTaHOBOYHbIE LUMAPbI:

1. Umob MyOpo XU3Hb NMPOXUMb, 3Hambs Ha00ObHO Hemario,
[ea eaxHbIx npasusa 3arnoMHu Or1s1 HaJyana:

Thi nydwe 2onodat, 4em 4mo rornaso ecms,

U nyqwe 6y0b 00uH, YeM emecme ¢ KeM r1onario.

2. Obwasck ¢ dypakom, He obepéwbcs cpama,
lMosmomy cosem mbli gbicriywat Xausma:

510, myOpeuom mebe rpedrioKeHHbIU, MpuUMU,
U3 pyk xe Oypaka He npuHumal 6anb3ama.

3. Hem y mupa Ha4ana, KoHUa eMy Hem,
Mbi y(idém Hasceala - HU UMEH, HU rpumem.
3mom mup 6bir1 00 Hac u soseku rpebydem,
lMocne Hac npocmoum ewé mbicsiyy fem.

4. 5 Hay4yy mebs, Kak ecem ripulimuch 1o Hpasy,
Ynbibku pacmoyal Hareeo U Harpaeo,

Espees, mycynbmaH u xpucmuaH xearnu -

U Bobpyro cebe npuobpeméwb mel criasy.

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

lNeped 6oeom pasHb! U ByHmMapb U MOKOPHbIU,

He 3eeali - ceoé cuyacmbe He rpo8opPOHhb.

6. Tbl ce200Hs1 He srnacmeH Had 3aempalwHUM OHeM,
Teou 3ambicribl 3a8mpa pa3seromcsi CHoM!

Tbi ce200Hs xusU, ecriu mbl He 6e3yMeH.

Tbl -- He BeYEH, KaK 8ce 8 3MOM MUPE 3€MHOM.

7. Bcem cepdeyHbim dsuxxeHuUsM 8orito 0asadl,

Cad xenaHuti eo3dernbieamb He ycmaeal,

36e30H0U HoYbIO briaxkeHCcm8yU Ha WeNIKo8olU mpaske:
Ha 3akame -- noxuce, Ha pacceeme ecmasad.

8. Myx y4eHbIl, komopbit Mydpee Myrribl,

Ho 6axean u obmaHwWuK, -- 00CMOUH Xyribl.
Myx, ube cro80 nNpoyYyHee epaHUMmMHoOU cKarlbl, -
Bbiwe mydpoeo, ebiwe nroboli noxearisi!

9. Ympowm posa packpsina nod eempom 6ymoH,
U 3anen conoeseli, 8 ee npernecms 6/106/IEH.
Cs0b 8 meHu. dmum posam ugecmu ewje 0oseo,
Koeda 6ydem Haw eopecmHbIl rpax rnoepebe.

10. MeHsiem peku, cmpaHbl, 20poda...
UHble Ogepu... Hosble eo0a...

A HuKyda Ham om cebsi He OembcCH,

A ecrniu 0embCsi — MObLKO 8 HUKYOa..

11. Jlyqwe enacme 8 HUWemy, 2o100ame Uru Kpacme,
Uewm 6 qucio 6:1t100011u308 rpe3peHHbIX Monacme,
Jlyqwe kocmu enoGame, Y4eM rnipesibcmuya cmpacmsm,
3a cmornom y Mep3asues, uMerowux ernacme. ..

12. K madHam mbi He riyckal nodneya — ux ckpblead,



U cekpemnbi xpaHU om anynuya — ux ckpbiead,
Mocmompu Ha cebs mex nodeli MPoxodawWux,
O Hadexdax mon4u G0 KOHUa — Ux ckpbigal!

13. U ¢ Opyaom u ¢ epacom mbi dosmkeH bbimb xopouwi!
Kmo no Hamype dobp, 8 mom 35106b1 He Halidewlb.
Obuduwb Opyea — Haxueelwb gpaza mbl

Bpaza o6Humewb — dpyaa Haxxuseulb.

3apaHue 4. MNocTtpouTb Ko LLleHHoHa - ®aHo ansa dpassbl:

1. KyKywKa KyKyWwOHKY Kyrursa KarrWwOH, KaK 8 KartoWOHE KYKYUIOHOK CMEUIOH.

2. Panopmoearn, da He dopariopmosari, a cmars 0oparopmosbieams — 3aparopmosarics.

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

4. [lea weHka weka K weke epbI3/iu Wemky 8 yaorike.

5. Ha dsope mpaea, Ha mpase dpoea, He pybu dposa Ha mpase de8opa.

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

7. llina Cawa no wocce u cocarna Cyuwky.

8. lllen ko3en ¢ kocol Ko3oU, wia Ko3a ¢ 60CbiM KO3/10M.

9. Cwum Konnak He NMo-Kosinako8CKU, HUKMO e20 He nepeKosinaKkyem, He rnepesbiKosinakyem.
10. Kopabnu nasuposarnu, nasuposariu, 0a He 8blriaguposariu.

11. Ma4yo Ha paH40 8 NMoOHY0 ecm JIe4o U Xapuo.

12. Pybnb deearnbsuposari, 0eganbeuposar, da He ebidegaribeuposarnl.

13. Cnabsbit nos cunbHee cusibHOo20 8 cusy cnabocmu cusnbHO20 rosa K crabomy.

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

Tembl BMHapHbIe OTHOLIEHUA U UX CBOMNCTBA.
Anrebpbl, anrebpanyeckme cucTemMbl
3apaua 1. PaccmoTpum MHOXeCTBO G MOHOTOHHBIX CTPOro BO3pacTaroLNX YNCOBLIX (OYHKLUNIA Ha
oTpeske [1,-1] 1 BBEAEM HA 3TOM MHOXECTBE OonepaLmo KOMNO3NLNN (PYHKLINIA:

(Vf,g € G): (f * g)(x) =f(g(x)), x € [-1, 1].
MokaxunTe, uTo <G, *>— rpynna. Yto sBnseTcss HENTpanbHbIM SJIEMEHTOM 3TOM rpynnbl? YTo
npegcraensieT cobon obpaTHbIN SNEMEHT?
3apaua 2. (Fpynna nepekntoyartenen). HazoBem nepekoyamernem NEKTPUIECKYO CXEMY, UMEIOLLYHO

TpW BXo4a W TpU BbIXOAa, COEANHEHHbIE MONApPHO B HEKOTOPOM nopsiake. Taknx nepeknovaTenemn Bcero
wecTb (puc.1).

1 r1 1 r1 1 r 1

2 r2 2 r2 2 r 2

3 r3 3 3 3 - 3
nl n2 n3

1 r1 1 r1 1 r 1

2 r2 2 r2 2 r 2

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

Puc. 1. lLlecTb nepekniovartenen
Ha MHOXecTBe nepeknioyaTenen onpegenvm onepaumio «*» CoeanHeHUs nepeknoyaTenen.

Hanpumep, B pesynbtate coeanHeHusa nepekniodatenen M, n I ; (puc. 2) Bxon 1 Bynert coeanHeH

C BbIXOAOM 2, BXOA4 2 - C BbIXOAOM 3, BX0A 3 - € BbIX0AOM 1. TOYHO Takoe ke COOTBETCTBME MeXay
BXOZaMu 1 BbIXO4aMu OCyLLECTBIAET nepeknoyarerns 1.
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Puc.2. PesynbTaT coeaMHeHus ABYyX nepeknovarenemn
MNoatomy MoxHo 3anucatb: 1, * I, = . T1;.

[okasaTtb, 4TO MHOXECTBO NepekroyaTenen 0THOCUTENBHO onepaumm «*» CoeguHeHus
nepekntovarenen obpaasyet rpynny. byget nu ata rpynna abenesomn?

3apaya 3 (o HacnegoBaHMKM NpU3HaKa).

(SBaHumamernbHas 3adada, cesisaHHasi co ceolicmeamu buHapHbIx afzebpaudeckux onepayud)

[MycTb MMeeTca KOHEYHOE MHOXECTBO M MNpOoCTEMWNX CYLLECTB, KaX4oe U3 KOTopbiX obragaet ogHUM
n3 npusHakos A, B, C. lNycTb, HanpumMmep, 3TV NPU3HAKN XapaKTepuayrT popMy rnas: COOTBETCTBEHHO
Kpyrnble, kBagpaTHble U TpeyrofibHble. MI3BeCTHO, YTO B pesynbTaTe CrnvaHua Asyx cywecte X un Y
nony4aeTcs ogHO HoBoe cyuwlectBo Z. [puM 9TOM HacnegoBaHwe (popMbl rfias OCyLecTBNseTca no
3aKOHY «*» OMnMCaHHOMY Tabnuuen Ha pUCyHke 5.
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Puc. 5. Tabnuua gna onepauuu HacnegoBaHUs

B pesynbTaTe asoniouun CyLwecTs 0CTaeTcsi O4HO CyLLEeCTBO.
[okasaTb, 4TO hopma rnas OCTaBLUErocs CyLlecTBa He 3aBUCUT OT TOro, B KAKOM MOpsiaKe CnvBatoTCs
cyuiecTtBa.
3apaua 4. K kybuky Pybuka npymeHunm nocnegoBaTenibHOCTb NOBOPOTOB. [lokasaTb, YTO NPUMEHSs ee
HECKOIbKO pas, MOXHO NPUBECTU KyOMK B HaYarbHOe COCTOSAHME.
3apava 5. [lokasaTb, YTO MHOXECTBO BCeX HAabOPOB (PMKCUMPOBAHHOW AMWHbBI N, COCTABMEHHbIX M3 0 K
1, obpasyeT aganTMBHYIO Fpynny No onepauun cymmmpoBaHusa No MoAyrnto Asa. YUto npeacrasnseT
cobon anemeHT, NPOTUBOMOMOXKHbLIA MPOMU3BOSIbHOMY 3fIEMEHTY a 3TOW rpynnbl?
3apava 6. Bcakuin nsomopusm rpynn ansieTcs GMeKTUBHbIM 0TobpakeHnemM OAHOW rpynnbl Ha
apyryto. BepHo nn, 4to Bcskoe BrekTuBHoe oTobpaxeHne OgHOW rpynnbl HA APYryto SBNAETCA UX
n3omMopdr3Mom?
3apava 7. BoccTaHOBUTL LENOYKY NMOHATUN MeXOY NOHATUAMU «0ToBpaxeHme» n «n3oMopdunam
rpynn», B KOTOPOW Kaxkgoe crneayrollee noHstTue obpasyeTtcs M3 npeablayLlero Yepes BMaoBoe OTninyme.
3apava 8. [lokasatb, 4TO anrebpanyveckne cucteMbl M3OMOPMHbI:

22=<{0,2,...,2n, ..}y +11>n3Z2=<{0, 3, ..., 3n, ...}, + 1>
3apaya 9. [lokasatb, 4To anrebpavyeckne cuctembl He N30OMOPMHbI:
a) <N;+>n <Z; +>;
b) <R;+>n <Q; + >;
c)<Z; (+ mod 3) > n <Z;* (- mod 3) > (crioxxeHue u ymHoxeHue rno mod3 Ha MHoxxecmee Z).
3apava 10. NpoBepuTb, M3OMOPPHbLI MK HET anrebpanyeckne CUCTEMBbI:
a) <Z +>u<Z ->
b) <Z; +;, [1>un<Z; +; [1 >,
C)<Z; - [1>n<Z; - 1>
d)<Z; ; [1>un<Z; - [1>

Tema Teopusa oenUMoCTU B KonbLe LienbIX Yucen
3apava 1. lNycTb a, b, ¢, d - pasnuyHble undpsbl. [lokasaTb, 4To Yncno cdcdcdcd He genuTcsa Ha YnUCHo
aabb.’
3apaua 2. Yncno npm HEKOTOPOW NepecTaHoBKe cBOMX LmMdp yaBaneaeTcs. [lokasaTb, UTO OHO AenuTcs
Ha 9.
3apava 3. Hanitn HaTypanbHble uncna, gatowme npy geneHnm Ha 2, 3, 4, 5n 6 octatok 1 u, kpome
TOro, gendwuneca Ha 7.



3apava 4. dvwka cTouT Ha ogHOM M3 nonen 6eckoHeyHon B 06e CTOPOHbI KneTyaTon nonocku Gymaru.
OHa moxeT caoBuraTbCd Ha m Monen BNpaBo UNK Ha n nonewn Bneeo. [1py KakMX m M N OHa CMOXET
nepemMecTUTbCsa B COCEOHIO crnpaBa KneTky? 3a kakoe HaumMmeHbllee YMCMo XOAOB OHa CMOXET 3TO
coenaTtb?

3apava 5. eHepan nocTpown congaT B KOMOHHY Mo 4, HO Npu 3TOM congaTt ViBaHOB ocTancs JIMWHUM.
Torpa reHepan nocTpoun congaT B KOMOHHY no 5. U cHoa VBaHoB ocTanca nuwHum. Korga xe u B
KONOHHe no 6 VIBaHOB okasancs NUMLWHUM, reHeparn Nocynui emy Hapsia BHe odepenu, nocre 4ero B
KonoHHe no 7 iBaHoB Hallen cebe MecTo 1 HUKOro nuiiHero He octanock. CKonbKoO conaaT Morno ObiTb
y reHepana?

3apava 6. [ycTb a, m, n - HaTypanbHble Yncna, a>1.

JokasaTb, 4TO:

a™ -1

a)HoLO( 2~ 1  a-1)=HOO(m, a-1)
6) HOO(a™-1, a™1) = HOda' ™"-1.

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

HOM(x,y) =d;
HOK(x,y)=nh

paspelnma Toraa v Tonbko Torga, korga m genutcs Ha d.
3apaua 9. [lokasatb, 4to ecnu HOK(a, a+5)=HOK(b, b+5), rae a n b — HaTypanbHble Ynucna, To a = b.
3apava 10. Moxet nn HOK(a, b) = HOK(a+c, b+c), ecnn a, b, ¢ — HaTyparnbHble yncna?
3apaua 11. Ha twobunen 57 wkonbl MockoBckuii MoHeTHbIM [JBOp BbIMyCTUN OOUEHbIE MOHETHI
AOCTOMHCTBOM B 57 koneek. A Ha 1obunen 239 WKonbl MOHETbI JOCTOMHCTBOM B 239 KOMeek BbiMyCTUI
CaHkr-lNeTepbyprckmn MoHeTHbIn [Bop. YTOObI HUKOMY He ©Obino 00MAHO, KONMMYECTBO [AEHET,
BbiMyLLEeHHbIX 00a pasa, 6bino oguHakoBo. CmoryT nu Oner u 36 ero gpysen pasgenutb Bce
BbINyLLUEHHbIE MOHETbI TaK, YTOObI KaXaoMy AOCTanoCb O4MHAKOBOE KONMYECTBO MOHET?
3apaua 12. MNyctb d = HO(1819, 3587). Hantn d n uenble yucna x, y Takue, 4To:

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

a) 135 ; b) 103993 ;c)  2,98976; d) —ﬁ.
279 33102 63

3apayva 14. PasnoxuTb NpocTyto Apobb B LenHyo Apobb 1 HaWTK ee nogxoasiimne opoou.

247 333 103993 77
a) ; b) ;C ; d)
74 100 33102 187

3apava 15. Cokpatutb Apobb:
3953 10027 11281

a) ; b) ; C) .
871 32671 6583

3apava 16. Hangute nepBble YeTbipe nogxogswmne Opobu pasnoXeHus B LEnHyw gpobb uucna m
=3,14159265...
3apaua 17. NpeobpasynTte B 0ObIKHOBEHHYIO Ap0Ob crneayowme LenHble 4podu:
a)(2,1,1,2,1,6,2,5);b)(2,3,1,6,4);c)(1,3,2,4,3,1,1, 1, 5);
d) (0, 3,1,2,7).
3apava 18. Pa3noxntbe B uenHyto gpobb 1 3amMeHuTb nogxogdlien gpobbio ¢ TouHocTbio o 0,001
cneayoLwme Yucna:

a)\/g;b)\/i;c) 1321;d) 1+\/§.

382 2
3apava 19. Hantu gencreutenbHbIE YXCHA, KOTOPble 0bpaLlaloTes B AaHHble LenHble apobu: a) [4; 3, 2,
1], b) [0; 2, 1].
3apava 20. PewunTb B LenbIX YACaxX YpaBHEHWS:
a) 143x+169y=5; b) 2x+5y=7; c) 23x+49y=53;
d)127x-52y + 1=0;e) 6x + 10y - 7z = 11.
3apaua 21. Pasnoxute uncno 150 Ha gBa NONOXUTENbHbLIX cnaraemMbiX, OOHO U3 KOTOPbIX KpaTHo 11, a
BTOpOE — 17.




3apaua 22.

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

3apayva 23. MNycTb p ¥ q - NpocTble yucna, Gonblwmne 3. [lokasaTb, YTO p-q° AenuTcs Ha 24.

3apaua 24. [JokasaTb, 4TO Aons noboro HaTypanbHoro n>2, ogHo u3 Yncen 2"™-1 unn 2"+1 aensetcs
COCTaBHbIM.

3apauva 25. Kakne umdpbl Hago NOCTaBUTb BMECTO 3BE3404YEK, YTOObI Yncno 454** genvnocb Ha 2, 7 n
9?

3apava 26. Ha ctone nexar kHUrM, KOTopble Hago ynakoBaTtb. ECcnv nx cBasaTb B 0ANHAKOBbLIE NAYkM Mo
4, no 5 unn nNo 6 KHWUI, TO Kaxabli pa3 OCTaHETCHA OAHA NULIHASA KHUra, a ecrni CBs3aTtb MO 7 KHUT B
nayky, TO NINLLHUX KHWUT HEe OCTaHeTcs. Kakoe HaMMeHbLuee KONmMYecTBO KHUM MOXeT ObiTb Ha cTone?

3m—n
3apaua 27. Ha kakvue HaTyparibHble YiCria MOXHO COKpaTuTb Apobb ——————, €Cnn U3BECTHO, YTO OHa

Sn+2m
coKpaTMMa M 4YTO Ynucna m v n B3aMMHO NpPOCTbhI.
3apaua 28. [lokasaTb, 4TO BCcsAkoe yucno suaga 19 8 "+17, roge n=1,2,3,... - cocTaBHOE.
3apaua 29 (o BocrtouyHom kaneHpape). B «kutanckon HaTypodumnocodumn BbIOENAIOTCA MSATb
NepBO3NIEMEHTOB NPUPOAbl — OEPEBO, OrOHb, METans, Boda W 3eMIisi, KOTOPbIM COOTBETCTBYIOT NSATb
LUBETOB — CUHWUMA (UNWN 3eneHbln), KpacHbln, Genbii, YepHbin 1 xenTbil. B BOCTOWHOM kaneHgape c
OPEeBHNX BPeMEH MCMoNb3yeTcsl 12-NeTHUN XMBOTHLIN LUK Tak, YTO Kaxaomy m3 12 rogos B LMKNe
COOTBETCTBYET OAHO U3 XMBOTHbIX. KpoMe Toro, kaxabi rog NpoxoauT nof NOKPOBUTENBLCTBOM OLHOM
N3 CTUXUN N OKpallMBaeTCs B OOMH M3 LBETOB:
e roapl, okaHuymBatowmecsa Ha 0 u1 1 — roabl MeTanna (uBeT 6enbin);
¢ rofbl, OKaH4MBatoLWwmecs Ha 2 U1 3 — 370 roAbl BoAbl (LBET YEPHbLIN);
e rodbl, OkaH4MBatwmecs Ha 4 n 5 — roabl gepesa (LBET CUHUN);
® rofbl, OKaH4YMBaOLWMECH Ha 6 U 7 — roabl OrHS (UBET KpPacHbIN);
¢ rofbl, OKaH4MBatowmecs Ha 8 U 9 — rogbl 3eMnu (UBET XenTbii).
B 60-neTtHem KkaneHOapHOM LMKIE KaXOoe XMBOTHOE BO3HMKaeT 5 pa3. C noMOLbI0 KUTaMCKOW
TeopeMmbl 06 ocTaTkax 06bACHUTE, NOYEMY OHO Bce 5 pa3 ObiBaeT pa3HOro LBeTa.
3apava 30. Hangute HanmeHbLlLee HaTypanbHOE YMCNo, NOMOBMHA KOTOPOro — KBagpaT, TpeTb — Ky6,
a nNaTasi YyacTb — NATas CTeneHb.
3apaua 31. Llenble uncna a n b takoBbl, YTO 56a = 65b. [Jokaxute, 4Yto a + b - cocTaBHOE 4MCno.

a a+1 a+l
3apava 32. CywecTByOT N1 HaTyparbHble Yicna Takme, 4To opobun —, , —— HEecoKpaTuMbI?

b b b+l

3apaua 33. [lokasatb, 4To (bc, ac, ab) genutca Ha (a, b, c)z.

3apaua 34. W3eecTHo, uTo a%+b? genutcsi Ha ab, raeau b - HaTypanbHble yncna. [lokasaTb, 4To a=b.
3apaua 35. Xoasqalka ucnekna ans rocten nupor. 3a CToNoM MOXET okasaTbca NMnbo p 4enosek, NMbo
g (p n q B3aMMHO MNpOCTbl). Ha Kakoe MWHMManbHOE KONMYECTBO KYCKOB (He 00s3aTenbHO pPaBHbIX)
HY>XHO 3apaHee paspesaTb NMpor, YTodbl B NI0OOM criydyae ero MoXHo ObIfIo pasgaTtb NOPOBHY?

3apava 36. doma n Epema Hawnm Ha gopore no nadke 11-pybnesok. doma Bbinun 3 cTakaHa vas, cben
4 xanava n 5 dybnukos. Epema Bbinun 9 ctakaHoB vas, cben 1 kanay n 4 6ybnuka. CtakaH 4as, kanad u
Oybnmk ctoaT no uenomy uucny pybnen. ®oma moxeT pacnnatutbcsa 11-pybneBkamun 6e3 caauw.
MokaxuTe, 4TO 3TO MOXET caenaTb n Epema.

Tema BuHapHble OTHOLIEHUA U UX CBOMCTBA
3apava 1. Ha mHoxectBe A = {1, 2, 3, 4} 3apgaHo 6GuHapHoOe OoTHOoWeHne o. Kaknmy cBOMCTBaMM OHO
obnapaer:
a={<1,1>,<2,2>, <3, 3>, <4, 4>, <1, 4>, <4, 1>, <3, 2>, <2, 3>}?
MocTpouTb rpad u rpadmk OTHOLLEHUS o
3apava 2. o rpadouky OTHOLLEHUSA o OMNpenenMTb MHOXECTBO A, Ha KOTOPOM OHO 3a4aHo, U CBOMCTBA
3TOro OTHOLLUEHMS:



f e hd
¢ TeTTTTTE i
¢ e |
C e
b gt
Coreiae

]

a b ¢ d e f
3apgava 3. NocTponTtb rpad GUHAPHOro OTHOWEHMS U3 3adayn 2. Kak Hy>XHO U3MEHUTb 3TOT rpad,
4YTOObl OTHOLLEHME CTano pedeKCUBHbLIM; CUMMETPUYHBIM?
3apava 4.
Mo rpady GuHapHOro OTHOLLEHMS ONpeaennTb ero CBONCTBA:

d

3apgava 5. Ecnu mHOXecTBO A, Ha KOTOPOM 3adaHo GMHapHoe OTHOLLEHWE o, KOHEYHO, TO 3agaTb 3TO
OTHOLUEHME MOXHO C MOMOLLbIO KBagpaTHOM MaTpuubl Nopsgka n, rae N — YUCO 3fIEMEHTOB B
MHOXecTBe A. Ha nepeceveHnn i- CTpOKM M j-ro ctonbua aTton maTtpuubl ctout 1, ecnn napa <a, b>
€ o, rAe a — 9nemMeHT MHoxecTBa A ¢ HoMepoMm i, b — anemeHT ¢ Homepom j, 1 O B NPOTUBHOM
cnyyae.

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

3apaua 6. o Bnagy matpuubl A onpegenuTb OMHapHOE OTHOLLUEHME o, 3adaHHOE Ha MHOXecTBe A =
{a, b, c, d}, n cBorcTBa 3TOro GUHAPHOrO OTHOLLEHUS:

01 0 1
1110
A%10 0 0 0
0 0 1 1]

3apauva 7. Kak BbirnaguT matpyua 6MHapHOro OTHOLWEHUS o, €Crn OHO:

a) penekcmBHO; b) CUMMETPUYHO; C) aHTUCUMMMETPUYHO; d) aCUMMETPUYHO?

3apayva 8. Cuntag X MHOXECTBOM BCEX HbIHE XMBYLUMX M0gen Ha nnaHeTe 3emns, Ans crnegylowmx
OMHapHbIX OTHOLUEHWW, 3adaHHbIX Ha X, TMpoBepuUTb BbINOMHEHWE Cnegylowux CBOWCTB
(pednekcnBHOCTb, aHTUPEedNEKCUBHOCTb, CUMMETPUYHOCTb, aHTU CUMMETPUYHOCTb, aCUMMETPUYHOCTb,
TPaAH3UTMBHOCTD):

a) "yenoBek X SABMsETCA NOTOMKOM YenoBeka y";

b) " yenoBek x ABNseTCA BHYKOM 4yenoseka y";

C) " 4enoBek X cocTouT B Bpake C Yernosekom y";

d) "yenoBek x ABNSETCA OTLOM (MNN MATEPbIO) TAKOro Xe Yncna AeTen, 4To u vyenosek y";

e) "yenoeek Xx XoTH 6bl pa3 B XXM3HW AyMan O Yyernoseke y".

3apayva 9. lNyctb X — MHOXECTBO HacerneHHbIX MYHKTOB Ha nnaHete 3emns. Kakumu cBoncTBamu
obnagatoT cnegyowme GUHapHbIe OTHOLLEHUS:

a) "HacereHHbI NYHKT X pacrnornoXeH BOCTOYHee NyHKTa y ";

b) «HaceneHHbIN NYHKT X pacnonoXeH B TOM Xe rocyaapCcTBe, YTO U NYHKT y ".

3apava 10. Npueegute npumep GMHAPHOro OTHOLLEHUS, HE YOOBNETBOPSIOLLENO

a) HM CBONCTBY pPeeKCMBHOCTN, HA CBONCTBY aHTUPENIEKCUBHOCTM;

b) Hu cBONCTBY CUMMETPUYHOCTU, HN CBOMCTBY aCUMMETPUYHOCTH.

3apava 11. Kakumun ceonctesamm obnagaet OMHapHoe OTHOLWEHNE O Ha MHOXecTBe A, ecnu:

a) A=Nu<ab> €0 & a < 2b;

b) A=N un <a,b> € 0 & (a+b) genutca Ha 2;
c) A=Nun<ab>eo & a=b2;

d A=Z un <a,b> e o & |a-b|=1;

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



f) A=ERn<ab> o & b=2a+3;

3apava 12. Kakne 13 6mHapHbIX OTHOLLEHWI, NPMBEAEHHbIX B 3a4a4ax 8 - 11, ABNSA0TCA OTHOLLIEHUSIMIA
9KBUBANEHTHOCTU? YTO npeactaBnaoT cobor Knaccbl 9KBUBANEHTHOCTU MO KaXKAOMY M3 OTHOLLUEHWI?
MocTpontb pasbneHne, COOTBETCTBYIOLLEE KaXOOMY U3 OTHOLLUEHU 3KBUBANEHTHOCTH.

3apaua 13. Kakoe OTHOLLEHME SKBMBANEHTHOCTM 3adaeT Kaxdoe u3 crieqyowmx pa3bneHnin MHoXecTea
LenbIX Yncen:

a) kraccoB pa3dbneHnsi 6eCKOHEYHOE MHOXECTBO M B KaXKAOM Kracce COOEPXUTCH POBHO OAHO Lenoe
4yuncno;

b) knaccoB pa3bneHns 6ecKOHEYHOE MHOXECTBO U B KaXK40M Kilacce Coaepartcsi uiacna a m -a;

) knaccoB pa3bueHuns Tpu: {x eZ | x > 0}; {x €Z | x < 0}; {0};

d) knaccoB pas3bueHus gea: {x eZ | x 2 0}; {x eZ | x < 0}?

3apaua 14. NMocTponTb N0 AaHHOMY OTHOLLEHMIO 3KBMBANEHTHOCTU O pasbueHne mHoxectBa M = {a,
b, c, d}, ecnu:

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

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

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

3apaua 15. [llocTpoutb No pgaHHoOMy 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};

¢) M, = {al; M, = {b}; M3 = {c, d;

d) M, ={a}; M, = {b}; M5 = {d}; M4 = {c}.

3apaua 16. CKoNbKO pasnnyHbIX OTHOLLEHUIN SKBUBANEHTHOCTM MOXHO 3adaTb Ha MHoxecTBe M, ecnu:

a) M={a,b,c,d};b)M={1,2,3}?

3apaua 17. Kakue 13 OMHapHbIX OTHOLLIEHUIA, NPMUBEAEHHLIX B 3aaadax 8 - 11, ABNSATCA OTHOLLEHUSIMIA
nopsigka? Kaknmu ceorctsamm obnagaeT Kaxkaoe M3 OTHOLEHUIN nopsaaka’?

3apauya 18. PacnonoxuTe cnegylowme MNOHATUA NO MOPSAKY NO NPUHUMNY: COAEPXaHWe Kaxaoro
nocnegyoLwero NOHATUS LUMPe, YEM COAEPKaHNE NpeablayLero:

a) OGuMHapHOoe OTHOWeHWe, pedrnekcMBHOE OTHOLLEeHWe, AeKapTOB KBagpaT MHOXECTBa, OTHOLUEeHWe
3KBUBANEHTHOCTMU;

b) 6uHapHOoe OTHOLWEHME, OTHOLUEHME CTPOroro nopsiaka, OTHOLWEHME MNOpsAaKa, TPaH3UTMBHOE
OTHOLUEHWNE, OTHOLLEHME JIMHEHOrO CTPOroro Nopsiaka.

3apaua 19. B otaene KagpoB HEKOTOPOro NPeanpusaTMa COCTaBMAKT Tabnvuy, B KOTOPOM B NEPBOM
ctonbue copepxatca damunum n uHUUManbl paboTHUKOB, a BO BTOPOM - CEPUM U HOMepa WX
nacnoptoB. MOXHO N yTBEpXAaTb, YTO Takasa Tabnvua 3agaeT otobpaxeHne MHoXecTBa paboTHMKOB
npeanpuaTUA Ha MHOXECTBO KOAOB, Mo KOTOPbIMY MOHMMAKOTCS HOMepa 1 cepum ux nacnopToB? Ecnu
a, To 6yget nu aTo otobpaxeHne NHbLEKLMEN, Ctopbekunen, buekunen?

3apava 20. [MpoBeputb, ABnsieTcd N OuHapHoe oTHoweHne f oTobGpaxeHnem, w© ecnu ga, TO
obnagaeT N OHO CBOMCTBaMMN MHBEKTUBHOCTU, CHOPbEKTUBHOCTU, BUEKTUBHOCTH:

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

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

2
) f={<x,y> eRxR|y= 110" };
d) f={<x,y> eRx R|y=x*-4x + 2};

e) f={<x,y> eRxR|y= \/372—5};
f) f={<x,y> eRxR|y+x=x}.
3apgaua 21. [JokasaTb, 4TO:
a) Mexay OBYMSI KOHEYHbIMW MHOXECTBaMW MOXHO YCTaHOBUTb CHOPBHEKTMBHOE OTOOpaXkeHue Toraa u
TOMbKO TOrAa, Koraa OHW COCTOSAT U3 OAMHAKOBOrO YMcHa 3NEMEHTOB;
6) BCSAKOE CIOPBbEKTUBHOE OTOOpaKeHWe KOHEYHOro MHoXecTBa A Ha KOHe4YyHoe MHoxecTBo B
ABNAETCA OMEKTUBHbBIM.
3apava 22. Hangute obnacti onpegenexHnsi u o6nactu 3Ha4eHUn cnegyrowmnx yHKUMIA:
2tgx
f{I}=—Iz+ﬁI—5 f{z]:cns?z—l—SsinEI f(I]_1+tgzl

a) ; b) ; C) ;



1—tgx 1
f[l:] 2tgx f[I::I:I-'_; f[x}:sill(a,rcsinx::l
d) ;€) ;) ;
fz) —arcsin(sinz)  F() =2%%%  f(z) = (VA
9) ; h) ) ;

) ; k) o) -

Kakne 13 atux pyHkumnn ns obnactm asnstotca bnekunsammn?

3apgaya 23. [lokasaTb, 4YTO ecnu cyuwlectByeT OuekTMBHOe OTOOpaeHne MHOXecTBa Ha ero
CcoBCTBEHHOE NOAMHOXECTBO, TO 3TO MHOXECTBO DECKOHEYHO.

3apaua 24. o Bugy rpaduka onpedennTb, ABMASETCA N COOTBETCTBYHOLWAS DYHKUUS WHBEKUMEN,
clopbekumen, buekumen:

a)

y A

R

b) : |

¥

0 x

c)
d)




19.3.3 KomnnekT TecToBbIX 3ag4aHUN

L J

TecT ANA caMmonpoBepKn

Ne
/n Bonpoc BapuaHTbl oTBETOB
a) GuHapHoe OTHOLLEHNE Ha A;
Bcsikoe nogMHOXeECTBO AeKkapToBa KBagparta .
) 6) oTobpaxeHne 13 A B A;
1. MHOXecTBa A — 3T0: .
B) YyHapHOE OTHOLLEHME Ha A;
r) BuHapHas onepauust Ha A.
Ecnu anga nobbix anemeHToB a,b,c eA
BbIMNOSHSAETCS YCMNOBWE: a) CUMMETPHHLIM; )
° (<a,b>e U <bc>ep)=><ac>e 6) aHTUCUMMETPUYHBIM;
' 4 P ’ P > P B) TP@H3UTUBHbIM;
TO GMHapHOe OTHOLLEHNEe O, 3aflaHHoe Ha A, | r) pecbrneKCUBHBIM.
HasblBaeTCs:
a) (Va,be A)Y(aob e A);
3 Onepaums "o" sensetcs anre6pandeckoii na | 6) (Va € A)(aca € A);
MHOXecTBe A, ecnu: B) KaXapbl anieMeHT u3 A umeet obpaTtHbIN;
r (Va,be A)(a-b ¢ A).
0 7 a) anrebpanyHocTy;
A gepauvm BblkiI/ITaHI/IF.l Ha MHOXecTBe 6) KOMMYTATMBHOCTU;
. obnapaeTt CBOMNCTBOM: B) ACCOLMATUBHOCTM:
) KOMMYHUKaTUBHOCTMW.
UToObl MHOXECTBO A C 3a4aHHON Ha HEM .
N N - a) accouMaTUBHOW;
OuHapHon anrebpanyeckon onepauuen "
N 6) KOMMYTaTUBHOW;
5. ABMSANOCH rPynmnown, HeoBxoaAMMOo, YTObbI -
) B) o6paTumon;
onepauus 6bina: . .
r) AUCTPUBYTUBHOW OTHOCUTENBHO Camol cebsi.
a) HerTparbHbIA 3NEMEHT;
6 B kaxgow rpynne cywecTByeT U NPUTOM 6) o6paTHbIV 3NEMEHT;
) €0VHCTBEHHbIN B) HEHYIEBOW 3MEMEHT;
r) UOEMMNOTEHT.
a) UHbEKTUBHO;
7 YTo6bl 0TOOpaXxeHue Gbino obpaTtumo, 6) OMEeKTMBHO;
) HeobxoOMMO M [OCTaTOYHO, YTOObI OHO ObINO: | B) CHOPBEKTUBHO;
r) NPOCTO GbINO OTOBPaAXKEHNEM.
a) YETHbIX YMCEN N HEYETHBIX YMCEN;
Pa3bueHne MHOXeCTBa HaTyparibHbIX Yncer .
8. . 6) NPOCTLIX YNCEN U COCTABHbIX YMCEN;
00pa3yT NogMHOXECTBA:
B) umcen, KpaTHbIX 3 1 Yyncen, KkpatHbIx 5.
a2, Z,,Z,,;
Cpeam koneLw KrnaccoB Bbl4ETOB 6) 7 7 7.
35 %75 9>
9. Z3,Z6,Z7,Z9 u ZIO nonamu
B) L.,/ ;
SIBNSAOTCS: 39 &7
nz2,2,,2,.
a) pednekCcMBHO, aCUMMETPUYHO U TPaH3UTMBHO;
BuHapHoe oTHOLLEeHWe Ha MHOXecTBe A )
6) aHTMpedNeKCUBHO, CUMMETPUYHO U TPAH3UTUBHO;
10. | Ha3blBaeTCS OTHOLLIEHNEM IKBUBAMNEHTHOCTH,

€CIn OHO:

B) pe(bj'leKCI/lBHO, CUMMETPUYHO N TPAH3UTUBHO,
F) pe(bHeKCI/IBHO, AHTUCUMMETPUYHO N TPAH3UTUBHO.




Ecnn gna nobbix anemeHToB a,b e A
BbIMOJIHAETCH YCITOBUE;

a) CUMMETPUYHBIM;
6) aHTUCMMMETPUYHBIM;

11. =0b,
(<a,b>ep u <ba>ep)=>a=>b B) TPAHIUTUBHLIM:
TO GMHapHOe OTHOLLEHNEe O, 3aflaHHoe Ha A, | 1) pecbrneKCUBHBIM.
Ha3blBaeTCs:
Ecnu BbinonHseTcs ycnosue: a) accoumnaT1BHoN; 5
12. | (Va,be A)(aeb=boa), 6) KOMMYHVKATUBHOW;
"o B) KOMMYTaTUBHOW;
TO onepauust © ' Ha A HasbiBaeTcs: r) yaoBneTBoOpALLEN NEPEMECTUTENBHOMY 3aKOHY.
a) KOMMYTaTVBHa;
13 B kaxxgow rpynne onepauus 6) cokparuma;
' y B) o6paTuma;
r) accouynatmeHa.
a) HeT 0BpaTUMbIX SNIEMEHTOB;
B KOMbLIE KITACCOB BLIYETOB MO COCTABHOM 0) eCTb €4MHCTBEHHbI 0BPATUMBIN ANIEMEHT;
14 H y B) 0bpaTuUMbI Te Bbl4eTbl, KOTOPbIE B NPOM3BEAEHUN
" | mogynto (modm) : oo
[atoT BblYeT, paBHbIn | ;
r) BCe 3NemMeHTbl obpaTuMbl.
a) aHTUpedNEKCMBHO, aCUMMETPUYHO U TPAH3UTUBHO;
BvHapHoe oTHOLEeHne Ha MHoXecTBe A i
6) pednekcMBHO, aCUMMETPUYHO U TPAH3UTUBHO;
15. | HasblBaeTCHa OTHOLLEHMEM CTPOroro NopsaKa, )
6CIIN OHO: B) pedrieKCMBHO, CUMMETPUYHO N TPAH3UTUBHO;
' r) pecprnekcuBHO, aHTUCUMMETPUYHO M TPaH3UTUBHO.
a) COBOKYMHOCTb YNOpsiAOYEHHbIX Nap Buaa
<a,b> acAbeB;
16 [ekapToBo npon3BeaeHne MHoxecTs A n B— 6) MHOXeCTBO ynopsaaoUeHHbIX nap BuAa
. 39TO: <a,b>, CleA,beB;
B) COBOKYNHOCTb nap Buaa (a,b), a,be B;
r) MHOXECTBO Nap Buaa <h,qa>, ac A,beB-
Ecnu BbInonHseTcs ycnosue: a) accoumaTuBHOW;
17, (Va,b,c = A)((a o b) oc=qo (b o C)), 0) KOMMYHWKaTUBHOI;
oo B) KOMMYTaTUBHOW;
TO onepauusi © ' Ha A HasblBaeTcs: r) YOOBNETBOPAIOLLIEN COYETATENBHOMY 3aKOHY.
Ecnu ans nobbix anemMeHToB a,b e A
a) CUMMETPUYHbLIM;
BbINOSNIHEHME ycrnoBusa < a,b >€ O, Hukoraa ) P .
18 3 6) aHTUCUMMETPUYHBIM;
< b, a >¢€ P, 1o buHapHoe OTHOWeHne O, | ) aCUMMETPUYHBIM.
3afaHHoe Ha A, HasblBaeTcs:
a) KOMMYTaTVBHa;
6) cokpaTmma;
19. | B kaxxgom kornbue onepauust YMHOXeEHUS .
B) anrebpaunyeckasi;
r) accounaTmBHa.
a) HelTparnbHble 3NEMEHTbI MO «+» U «-» COBMNaAaloT;
20. | B kaxxgom none: 6) ecTb No kpanHeln mepe, ABa anemexta: 1 1 0;
B) onepauusi «-» OBYCTOPOHHE COKpaTuma.
Ecnu B rpynne < G, o > HaiaéTtcsa Tako a) G — 6eckoHeuHas rpynna;
6) £ — anemeHT 6eckoHeYHOro nopsaka;
21 anemeHT g, BCEMM CTENeHsAMM KOTOPOoro
ncYyepnbiBaloTCs BCE 3MEeMEHTbI rpynnbl, TO 8) G — uvknuyeckas rpynna;
MOXHO cAenaTb BbIBOA;: r) £ — HenTparnbHbIA 3NEMEHT B rpynne G.
a) He SABMnsieTCst 0TOOpaKeHneMm;
29 CootsetcTaie 6) sBnseTcsa buekuve;
' f L7 (Vx S Z)f(x) =—X: B)) obpartumo;
r) He CIOPBEKTUBHO.
a) HeT pgenutenen O;
3 B kornbLie KnaccoB BbIHETOB MO COCTABHOMY 6) Bce BblueTbl — aenutenu 0;

Moaynto (modm) :

B) AenuTenu 0 — BblYeTbI, KOTOPLIE B NPOU3BEAEHUM
[atoT BblYeT, paBHbIt mod m .




BuHapHoe oTHOoLeHMe Ha MHoXecTBe A

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

24. | HasblBaeTCs OTHOLUEHMEM HECTPOroro )
) B) pedfIeKCUBHO, CUMMETPUYHO N TPaH3UTUBHO;
nopsiaka, ecnu oHo:
r) pedrekCUBHO, aHTUCUMMETPUYHO N TPAH3UTUBHO.
a) obbeanHeHnemMm MHOXecTB A 1 B;
MHOXeCTBO BCEX 3NIEMEHTOB, KOTOPbIE .
6) pasHocTbio MHOXecTB A 1 B;
25. | npuHagnexaTt MHOXecCTBY A 1 He ;
B) Pa3HOCTbIO MHOXeCTB B 1 A;
npvHaanexaTt MHoXecTBy B, HasbiBaeTcs
r) nepeceyeHmem mHoxects A n B.
Ecnu BbInonHseTcs ycnosue: a) obnagaeTt HelTparbHbIM 3NIEMEHTOM,;
2. (38 = A)(Va = A)(a ce= a)’ 6) obnagaet neBbiM HEMTPanbHLIM 3M1EMEHTOM;
"o B) oGnagaeT npaBbiM HENTPanNbHbIM 3NIEMEHTOM;
TO rOBOPSAT, YTO onepaumst © Ha A: r) sBnsieTca obpaTMMon.
a) KOMMYTaTVBHa;
6) cokpaTMma;
27. | B kaxxgom none onepauusi YMHOXEHMUS .
B) anrebpaunyeckas;
r) ANCTPNOYTUBHA OTHOCUTENBHO caMom cebs.
Ecnu ans nio6oro anementa a € A a) CUMMETPUIHBIM;
og | BBIMOMHAETCS ycrosue (< a,a>e p,To 6) acMMeTpUYHbIM;
BUHapHOe OTHOLLEHWE L , 3aAaHHoe Ha A, B) TPAH3UTUBHbIM;
r) pecbrnekcuBHbIM.
Ha3blBaeTCs:
a) YMHOXEHUS;
29 B kaxgom KonbLe KoMMyTaTMBHA onepauus 6) crioxeHus,
' y P r) BblYUTaHUS;
r) AenexHus.
Ecnu B rpynne < G, o > HanpéTcs Takoi a) G — 6eckoHeuHas rpynna;
30, | @MEMEHT g, BCEMM CTEMEHSIMU KOTOPOro 6) anemenT g nopoxpaet rpynny G ;
ncYepnbIBaTCA BCE ANEMEHThI rpynnbl, TO B) G — uMknuyeckas rpynna;
MOXHO cAenaTb BbIBOA;: r) £ —9nemeHT KOHeYHOro nopsaka.
KonbLIo KNaccoB BLIYETOB N0 MOAYIIO g) /M — npocToe 4neno;
11 — He NpOCTOe YNCIO;
31. (modm) obpasyeT none Toraa n TOMbKO ) P .
B) /71— COCTaBHOE YUCIIO;
Toraa, koraa. r) M —4eTHOE Ymncro.
a) onsa nbbix aNemMeHToB d U b v3 A BbinonHsieTcs
OAHO M TONbKO OAHO U3 YCrOBUN
a=b ww a bpa;
BuHapHoe oTHOLLEeHWe p Ha MHOXecTBe A P bpa
32. | Ha3blBaeTCs OTHOLLUEHUEM NIMHENHOrO 6) Ans nobbIX aNeMEHTOB d U b v3 A BoinonHsieTcs
nopsigka, ecnu: X0oTs Bbl OAHO M3 yCINIOBUN q =b  wm apb bpa;
B) 4Ns NobbiX aneMeHToB d 1 b v3 A BeinonHstoTCs
xoTa 6bl ABa M3 ycnoBun a=»b ww apb bpa.
a) 4 pas3nnyHbIX pasdneHus;
33 Ha MHOXecTBe 13 3 3MeMeHTOB MOXHO 3agaTh | 0) O PasNnyHbIX pasdueHni;
" | posHo B) 3 pasnuyHbIX pasbueHus;
3 o
r)2° pasnuyHbiX pa3bneHnn.
a) (Va,be A)<a,b>eff = <b,a>epf;
34 BuHapHoe oTHoLleHue 3 Ha MHOXecTBe A 6) (Va,b € A)(< a,b>e ﬁ’ <b,a>e ﬂ
Ha3blBaeTCsH aHTUCUMMETPUYHBIM, ECIN: = a=b);
B) (Ja,be A)<a,b>ef = <b,a>ep
a) NopsAOK rpynnbl AenuTcs Ha Nopsaok g ;
35 Ecrn rpynna < G, o > koHeuHa u g — eé 6) nopsAaoK rpynnbl He AENUTCA Ha NopaaoK & ;

ANIEMEHT, TO:

B) nopAaaokK g OennT NopAaoK rpynnbl;
F) g — 3J1IEMEHT KOHEeYHOro nopdaka.




19.3.4 MNepeyeHb 3agaHN ANs KOHTPOINbHbLIX padoT

KoHTponbHasa pa6oTta Ne 1
BapuaHT 1
Tema Anre6pbl, anreébpanyeckne CMCTeMbI
3apaHue 1. [lokasaTb, UTO MHOXeCTBO A obpa3syeT abeneBy rpynny no onepauumn o6bI4YHOIO CIIOXEHWS,
ecnu:

A={a+bJ3|a,beQ}.
Tema Teopusa AenMMOCTU B KoJibLUe UenbIX Yucen
3apaHue 2. [lokasaTb, 4To Yncna 27x+4 u 18x+3 B3auMHO nNpocTbie Npu NtoboM HaTypanbHOM x .
Tembl PacwwupeHunsa nonen. KoHe4yHble nons
3agaHue 3. Hawtu Bce anemeHTbl nons Manya GF(5).
Tema PacwupeHusa noneun

3apanne 4. OnucaTb CTPOEHME pacLUMPEHnst Nonst paumoHanbHbix Yncen O(a),ecnu o =+/2 —/5.
Tema KonbLoO MHOro4sieHOB OT OQHOW NepeMeHHOM
3apaHue 5.(gononHuTensHoe). OnpeaenuTb A TaK, YTOObl OMH U3 KOPHe ypaBHeHnst x° —7x + 1 =0
paBHANCS YABOEHHOMY OpYromy.

BapuaHT 2
Tema Anre6pbl, anreébpanyeckne CMCTEMbI
3apaHve 1. [JokasaTb, YTO MHOXECTBO A KBaapaTHbIX MaTpuy, BTOpoOro nopsigka obpasyet abeneBy
rpynny no onepauun CroxeHnst MaTpuL, eCrnu:

A:{[g ﬂw,bez}.

Tema KonbLo MHOrouneHoB OT O4HOW NepeMeHHOM

3agaHne 2. [MoCTpOMUTb MHOrOYNeHbl HaWMEHbLUEN CTeneHWn, KOTOPbIh MMEeeT OBOWHOW KOpeHb 1,
npoctble KopHn 2 n 1+i Hag nonsamm C n R.

Tembl PacwwmpeHunsa nonen. KoHe4yHble nons

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

Tema PacwunpeHusa nonen

3apaHue 4. OnucaTtb CTPOEHMEe pacLUMpeHUst Nons paunoHanbHbIxX Yncen Q(a),ecnn a = i/g
Tema KonbuLo MHOro4sieHoOB OT OOQHOW NepeMeHHOn
3apaHue 5.(gononHuTensHoe). O6pasytoT N1 KOpHU ypaBHeHust 8x° —12x° — 2x +3=0

apumeTmnyeckyto nporpeccuo?
BapuaHT 3
Tema Anre6pbl, anreébpanyeckme CMCTEMbI
3apaHve 1. [lokasaTb, YTO MHOXECTBO A KBagpaTHbIX MaTpuy BTOpOro nopsgka obpasyet abeneBy
rpynny no onepauuu CroXeHus MaTpuu, ecnu:

o M et

Tema KonbLo MHOro4sieHoOB OT OQHOW NepeMeHHOM

3agaHue 2. INocTponTb MHOMOYNEH C AEUCTBUTENBHBIMU KO3 PMLMEHTAMN HAUMEHbLLEN CTENEHN CO
cTapwmm koadbdpuumneHTom 1, umerowmin kopHm 1, 2, 3i .

Tembl PacwwmpeHunsa nonen. KoHe4yHble nons

3apaHue 3. Havitn Bce anemeHTbl nons Manya GF(7).

Tema PacwunpeHus nonen

3apaHue 4. OnucaTtb CTPOEHMEe pacLuMpeHunst Nons paunoHanbHbIx Yncen Q(a),ecnn o = J2-45
Tema KonbLo MHOro4YneHoB OT O4HOW NepPeMeHHOM

3apaHue 5.(gononHuTensHoe). B ypaBHeHUM x> —2x +c =0 onpegenuTb 3HaYeHue ¢, Npu KOTOPOM ero
KOPHW X, u X, YOAOBNETBOPSIOT ycrnosuo 7x, —4x, —47.

BapuaHT 4
Tema Anre6pbl, anreébpanyeckne CMCTeMbI



3apgaHue 1. [lokasaTb, UTO MHOXeCTBO A obpasyeT abeneBy rpynny no onepauumn obbIYHOrO CrIOXEHWS,
ecnu:

A={a+bJ5|a,be}.
Tema Anre6pbl, anreébpanyeckme CMCTeMbI
3apgaHue 2. Kakumu cBonctBammn obnagaeT anrebpavdeckas onepauns o Ha MHOXeCTBe A, ecnu
A=Z7Z,(Va,beZ)aocb=a+b+3).
Tembl PacwupeHus nonen. KoHeyHble nons
3apaHue 3. Havitn Bce anemeHTbl nons Manya GF(7).
Tema KonbLio MHOro4yneHoB OT O4HOWN NepeMeHHOMN
3agaHue 4. MNocTponTb MHOroYneHbl HaMMeEHbLUEN CTEMEHM MO AaHHbIM KOPHSAM: MPOCTON KOpeHb 3,
OBOWHOW KopeHb 2 —i Hag nonsamu C n R.
Tema KonbLio MHOro4yneHoB OT O4HOWN NepemMeHHOMN

3apnaHue 5.(gononHuTenbHoe). He petuasi ypaBHeHnst x° —(2a +1)x +a” +2 =0, HalUTW, Npu KaKoM
3Ha4YeHUM a OOWH M3 KOpHel B 2 pa3a 6onblue Apyroro.

KoHTponbHasa pa6oTa Ne 2
BapuaHT 1
Tema AnreGpbl, anreépanyeckne cMCTeMbI
3agaHue 1. Bbluncnutb:

A+i)° -3 +0)°
(A-i)*-(1-i3)"

Tema PacwupeHus noneun
3apanue 2. OnucaTb CTpoeHne anrebpanyeckoro pacwmpeHus nonsa Q(a), ecnu

a:\/2+\/§.

Tema lMepBoHa4vanbHbIe NpeAcTaBeHUA O TEOPUU KOOUPOBaHUSA

3apaHue 3. MNMocTpounTb Tabnumuy KO4OBbIX CNOB, CUCTEMY XapaKTEPUCTUYECKMX YPaBHEHUI
nopoxaatoLyto (MpoBepOYHY0) MaTpuly Ans rpynnoBoro (n,k)—koga, ecnm

n=7, k=4.

Tema lMepBoHa4vanbHble NpeacTaBeHUA O TEOPUU KOOUPOBaHUSA

3apaHuve 4. HaiiTu oCHOBHbIE XapaKTepUCTUKM Koda, MOCTPOUTb MPOBEPOYHYIO MaTpULy U cUcCTeMy

NPOBEPOYHbIX YpaBHEHUN ANA Koga XaMMUHra, ecrnm
n=11, k=7.

BapuaHT 2
Tema Anre6pbl, anreébpanyeckne cCMCTeMbI
3apanuve 1. Boiuncnub:

(1-i) - (=3 —)"
(1+0)" '

Tema PacwwupeHus nonen
3apgaHue 2. OnucaTtb cTpoeHne anrebpanyeckoro paclumpenns nonsa Q(a), ecnu

a=47.

Tema MNepBoHavanbHble NpeAcTaBeHNUA O TEOPUU KOAUPOBaHUA

3apanue 3. MNocTponTb Tabnuuy KOOOBLIX CNOB, CUCTEMY XapaKTepPUCTUYECKUX YpaBHEHWUI
nopoxaatoLyto (MpoBEPOYHYI0) MaTpuly Ans rpynnosoro (n,k)—koga, ecnu

n=7, k=3.

Tema lMNepBoHavanbHble NpeAcTaBeHNUS O TEOPUU KOAUPOBaHUA

3agaHuve 4. HanTn OCHOBHbIE XapaKTepUCTUKM Koga, NOCTPOUTb MPOBEPOYHYIO MaTpULLy 1 cucTemy
NPOBEPOYHbIX YpaBHEHUI A58 Koda X3aMMUHra, ecnu

n=11, k=7.

BapuaHT 3
Tema Anre6pbl, anreébpanyeckme cMCTeMbI
3agaHue 1. BblunCnuTb:



A+
A=) (=i)-(1+0)*

Tema PacwunpeHus nonen
3apgaHue 12. Onucatb cTpoeHne anrebpandeckoro pacwmpeHns nons Q(a), ecnu

a=+3+22.

Tema lMepBoHa4vanbHbIe NpeaAcTaBleHUA O TEOPUUN KOOUPOBaHUS

3apanue 3. MNMocTponTb Tabnuuy KoOOBbIX CIOB, CUCTEMY XapakTEPUCTUYECKUX YPaBHEHUI
nopoXxagaroLyto (NPOBEPOYHYHO) MaTpuuy Ansa rpynnosoro (n,k)—koga, ecnu

n=9, k=4.

Tema lMepBoHa4YanbHble NpeacTaBleHUA O TEOPUUN KOOUPOBaHUS

3apaHue 4. Hantn oCHOBHblE XapaKTePUCTMKM KoAa, NOCTPOUTL NMPOBEPOYHYHO MaTPULYy U CUCTEMY
NPOBEPOYHbIX YPaBHEHUI ANsi KoAa XaMMUHra, ecnm

n=9, k=5.

BapuaHT 4
Tema AnreGpbl, anreépanyeckne cMCTeMbl
3apaHuve 1. BoiuncnuTb:

(\/g_i_l-)llz
(—\/§ + i)56 .(_l-)12 (_\/g _ l-)56 '
Tema PacwunpeHusa nonen
3apgaHue 2. OnucaTtb cTpoeHne anrebpandeckoro pacwmperna nonsa Q(a), ecnu

a:23\/§.

Tema lMepBoHa4anbHbIe NpeAcTaBIeHUA O TEOPUUN KOOUPOBaHUSA

3apanue 3. MNMocTponTb Tabnuuy KogoBbIX CIOB, CUCTEMY XapakTEPUCTUYECKUX YPaBHEHUIA
nopoXxaaroLyto (MPOBEPOYHYHD) MaTpuuy Ans rpynnoeoro (n,k)—koga, ecnm

n=11, k=3.

Tema lMepBoHa4anbHble NpeAcTaBeHUA O TEOPUU KOOUPOBaHUSA

3apaHue 4. HanTtn ocHOBHble XapaKTePUCTMKM KoAa, NOCTPOUTb NMPOBEPOYHYHO MaTPULYy U CUCTEMY
NPOBEPOYHbIX YpaBHEHUN ANA Koga XaMMUHra, ecrnm

n=7, k=3.

19.3.5 Tembl KypcoBbIX paboTt
He npegycmoTpeHsb!

19.3.6 Tembl fOKNafoB, COOOLLEHNN

1 Knaccudmkaumsa nomMexoyCcTon4mebiX KOLOB

2 OnemeHTbl Teopum Nanya

3 Onucanune v npuHUMnbl paboTbl HOpManbHbIX anroputmos Mapkosa (HAM)

4 Pa3bueHne MHoxecTBa. PakTop-MHOXeCcTBO. Knaccudukauuu.

5. OTHoweHuA nopsgka. OTHOLEHMS CTPOroro, HECTPOroro M JIMHENHOro NopsiaKa.

6. YnopsagoyeHHble MHOXeCTBa.

7. Anrebpanyeckune CTpyKTypbl C 0OAHOM BuHapHoOM onepaumen. MNonyrpynnbi.

8. NlomomopmamMbl U n3omMmopdn3ambl rpymnn.

9. NlomMomMopdn3Mbl U M3OMOPIU3MbI KOSEL, U NOSIEN.

10. PasnuyHble doopMbl NpeacTaBNeHNa KOMMNNEKCHbIX Yncern.

11. Onepauun Hag, KOMMAEKCHbIMW YACNIaMy B TPUrOHOMETpUYeckon chopme.

12. MHOrouneHbl OT HECKOSTbKNX NEePEMEHHLIX. DNEeMeHTapHbIE CUMMETPUYECKNE MHOTOYSIEHbI.

13. ®opmynbl BueTta ans mHorouneHa npon3BonbHOM cteneHn. CBA3b dNeMeHTapHbIX
CYMMETPUYECKNX MHOTOUSIeHOB ¢ hopMynamu Bueta.

14. 13 nctopum andaBMTHOrO KOOUPOBaHUS.

15. TeopeMbl LLIeHHOHa U porib B pa3BUTUM TEOPUN KOOMPOBAHUS.

19.3.7 KomnnekT pa3HOypOBHEBbIX 3afaHUN



1 CocTtaBneHue rnoccapusi 1 Knactepa OCHOBHbIX TEPMUHOB pa3sfena (HECKONMbKUX pa3genos)
ANCUNNANHBI (PEKOHCTPYKTUBHBIA YPOBEHD)

2 CocTaBrneHue cpaBHUTENbHbIX, KOHLENTYyanbHbIX Tabnuu no 3agaHHOM Teme (TBOPYECKUN
YPOBEHb)

3 CoctaBneHue, KOppeKkunsi CUHKBEMHOB M A€HOTaTHbIX rpad)oB C OCHOBHLIMU MOHATUSIMU
(TBOpYECKUI YPOBEHB)

4 CocTaBneHne aHHOTMPOBAHHOMO NepPeYHsi ICTOYHUKOB CeTU VIHTepHEeT (PEKOHCTPYKTUBHbIN
YPOBEHb)

5 HanucaHue peueHs3uii Ha roToBble pedepathbl No pasgenam AUCUUNIUHBI, CKavYaHHbIe C
pa3fiMyHbIX CalTOB (TBOPYECKUIN YPOBEHD)

6 CocraBrneHue Tabnuubl TONCTbIX M TOHKMX BOMPOCOB MO pasgenam ANCUMninHbI
(PEKOHCTPYKTMBHBIV YPOBEHD)

7 CocTtaBreHue BONPOCOB K poMallke bnyma (TakcoHoMug Lienen) K pasgenam AuCUMnvHbl
(TBOpYECKUI YPOBEHD)

19.4. MeTogu4yeckme maTepuanbl, onpegensmwowme npoueaypbl OLUEHMBAHUA 3HAHWUN, YMEHUWN,
HaBbIKOB U (MNKN) oNbiTa AEATENIbHOCTU, XapaKTepU3yrLwmx atanbl popMUpoOBaHUA KOMNETEHLUN

OueHka 3HaHUIN, YMEHU N HaBbIKOB, XapaKTepuaytoLasi aTanbl OpMUPOBaHMS KOMNETEHLNI B
pamKax W3y4yeHus OUCUMMMMHBI OCYLLEeCTBMASETCA B XO4e TeKkywen W NpoMeXyTOYHOM
aTtTecTauumn.

TeKkyLWnn KOHTPOSIb yCNeBaeMoCTU MNMPOBOAUTCHA B COOTBETCTBUM C [1ONOXEHMEM O TeKylieun
aTTectaumm obydyawwmxca no nporpamMmmam  Bbiclero obpasoBaHust  BopoHexckoro
rocyaapCTBEHHOIo yHMBepcuTeTa. TeKyLMi KOHTPOSMb yCneBaeMoCTn npoBoanTcsa B hopmax:
poHmMarsnbHbIX OMpPOCO8, KOHMPO/bHbIX pabom, uHOusudyasnbHbIX 3adaHul, coobuweHul
(Ooknados), mecmuposaHusi. Kputepumn oueHMBaHUs NpuBeaeHbl Bbille.

lMpomexyTouHast aTTecTaunsa NpoBoAUTCS B COOTBETCTBUM C [1ONOXEHNEM O NMPOMEXYTOYHON
aTTecTauum obyyarLmxcs no nporpammMam Bbiclero obpasoBaHus.
KOHTpONbHO-n3MepuTenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTaumm BK4YalT B cebs
TeopeTudeckne BOMPOCHl, MO3BOSMIAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA W
npakTMyeckoe 3adaHuve, MNO3BOSAIOWEE OLEHUTb CTeneHb COPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUN UNCMONb3YITCA KOMMYECTBEHHbIE LKanbl OueHOK. KpuTepun oueHuBaHus
npvBeaeHb! BbiLLe.



