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1. [lesiu OCBOEHUSA AW CHUNIUHBI

Hensimu  ocBOEHMsI OUCUHUIUIMHBI  "AnreOpanyeckass alropuTMHKA" — SBISIOTCA:
o0ecreyeHne MOoAroTOBKU B OJHOM U3 Ba)KHBIX 00JIaCTe|, HAXOASIMXCS HAa IPpaHuUlle anreOpsl U
UHPOPMATUKH; OBJIAJIEHUE OCHOBHBIMH aJTOPUTMHUYECKUMH BOIPOCAMHU KIIACCHUECKOW U
COBPEMEHHOM anredpbl; OCBOCHUE OCHOBHBIX METOJIOB pa3pabOTKH 3(P(PEKTUBHBIX aIrOpUTMOB
JUISl pELIEHUs 3a]1a4, BOZHUKAIOIIMX KaK B CaMOM anredpe, Tak U B €€ MPHII0KEHUSIX.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

HucuuiuinHa — «AnreOpandeckas alIropuTMHKa» OTHOCUTCS K  0a30BOM  yacTu
o0Opa3oBaTesbHOIN IporpaMMel. {1 €e yCHEemHOro U3y4eHus: HeoOXOIMMbl 3HAHUS, YMEHUS U
HaBBIKH, IPUOOPETEHHBIE B XO0/1€ U3yUEHUs TaKUX 0a30BBIX KypcoB, Kak «Anredpa» u «Teopus
YUCCII», a TAKIKC KYPChbI, CBA3aHHLIC C U3YYCHUCM OCHOB IMPOrpaMMHUPOBaHMA. Ota JUCHUIIIIMHA
3aKJIa/IbIBAET OCHOBBI  alIreOpanyeckoro M alropuTMHUYECKOro o0pa3oBaHMs Oyayllero
CIELIUAINCTA.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM NPOrpaMMbl

[Tpouiecc u3ydeHUs TUCIUIUIMHEI HANIPaBJIeH Ha (POPMUPOBAHHE CIICTYIOIIUX JICMCHTOB
komneTeHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHust cieayrux 3HaAHUH,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®opmupyemMasi KOMIETEeHIHS Ilepeuenb
(ko1 1 (hopMYyJIPOBKA) IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs
Oo6menpodeccuoHaIbLHbIE KOMIIETEHIIUN
OIIK-2 3narh:
Ob6nmagaer cnocOOHOCTEIO KOPPEKTHO - (hopMupOBaTH ANTOPUTMHUECKOE MUPOBO33pEHHE,
MIPUMEHSTH TIPU PEIICHUN TBOPYECKOE MBINUICHNE W HABBIKU B IIPOBEICHUHU
npodecCHOHANBHBIX 33]1au armapaT CaMOCTOSITETIbHBIX HAyYHBIX MCCIIEIOBaHHIM.
MaTeMaTHU4YC€CKOIo aHajiu3a, recOMCTPUH, - OCHOBHBIC 3aJ1a4¥ aJITOPUTMUKU U METOABI UX PCHICHMA,
anreOphl, AUCKPETHOW MaTEeMaTHKH, - OTIpeJIeNIeHus] 1 CBOMCTBA MaTEMATHUECKUX OOBEKTOB,
MaTeMaTU4YECKOH JIOTHKH, TEOPUU HCIIOJIB3YEMBIX B KypCE€;
AJITOPUTMOB, TEOPUH BEPOSITHOCTEH, - (hOpMYITMPOBKH YTBEPKACHHIA, METOJIBI UX
MaTeMaTH4eCKOW CTATUCTHUKH, TEOPUHU JI0Ka3aTeNbCTBA, BOBMOXKHBIE C(hephl MX TTPHUIOKEHHH.
WH(POPMAITUH, TEOPETHKO-YHCIOBBIX - OCHOBHBIE METO/IbI PEIICHHUS aITOPUTMUYECKIX TIPOOIIeM,
METOJIOB BO3HHUKAIOIIUX B aJire0pe U B €€ MPUIOKEHUAX K PEIICHUI0
MIPaKTUYECKUX 33134,
Ymersn:
- CTPOUTH AJITOPUTMBI JUISL PEIIEHUS alre0panyecKux
3a/1ad;
- UCCIIEIOBATh CII0)KHOCTD UCIOJIb3YEMBIX allTOPUTMOB;
- IOKa3bIBATh YTBEPKICHMS,
- OIMMUCBIBATH CTPOCHUEC HEKOTOPBIX MYJIBTUIINIMKATUBHBIX
CPYIII KOJIEI] BBIYETOB.
- pemiaTh 3aa4 TEOPETUYECKOT0 U PUKIATHOTO
XapakTepa U3 pa3IMyHBIX pa3/esioB Kypca;
BiaaneTs HaBBIKAMM:
- OCHOBHBIMH MTOHSTUSIMU ¥ METOJIaMU aJIreOpbl B KOJIBIIE
EJIBIX YHUCEIT;
- OCHOBHBIMHU ITOHATHUAMH U METOAAaMU anre6p1;1 B KOJIBIIC
MHOT'OYJIEHOB OT OJTHOM NEPEMEHHON.




- METOJaMU JI0Ka3aTENbCTBA YTBEPXKICHUM.
- IPUMEHSATH METOJIBI ANreOpaniecKoi aJropuTMHUKHU B
CMEXHBIX AUCITUILTAHAX.

IIpodeccnonalbHble KOMIIETEHIIUH

MK-1

O6mamaer crtocCOOHOCTHIO
OCYIIECTBIATH OO0, U3YUEHHE U
00001IIeHIe HAYYHO-TEXHUICCKON
UHPOPMAITUH, METOTUIECKIX
MaTepHajJoB OTEUYECTBEHHOTO
3apy0eKHOT0 OIbBITA MO TpobieMam
KOMITBIOTEPHOM 0€30IIaCHOCTH, a TAKXKE
HOPMATUBHBIX MIPABOBBIX aKTOB B cepe
npodeCCHOHATBHON TeATETBHOCTH

3HaATB.

- BO3MOKHOCTH IIPUMEHEHHS METOOB aJreOpanvIecKom
QITOPUTMHKY B KpHUIITOTpadum;

- OCHOBHBIE BUJIBI IOHSTHI U aJTOPUTMOB, UCIIOJIH3yEMBIX
TUTS 3aITUTHI HHPOPMAIIHH;

- BO3MOJKHBIE Cephl MIPIIIOKCHUH aITOPUTMOB B METOZOB
anreOpanveckol anropUTMUKY JJIs KPUITOTpapUISCKUX
aJITOPUTMOB.

- BO3MOKHOCTH IIPUMEHEHHS METOOB aJireOpanvIecKom
AITOPUTMHKY B KpHUIITOTrpadum;

- OCHOBHBIE BUJIBI IOHSTHI U aJTOPUTMOB Kypca,
HCTIONIB3YEMBIX B KpUIITOrpaduu;

- BO3MOJKHBIE Cephl MIPIIIOKCHUH aITOPUTMOB B METOZOB
anreOpanveckol arOpUTMUKY IJIs KPUIITOTpaphUIeCKUX
aNTOPUTMOB.

YmeTh:

- pemaTh 3a7a4 TEOPETUYECKOTO U TIPUKIIATHOTO
xapakTepa U pa3padaTbiBaTh MAITUHHBIC aJITOPUTMBI
pElIeHns ATHX 3a/1a4.

- pa3pabaThIBaTh MAIIMHHBIC AJITOPUTMBI PEIICHUS 33]1a4.
Buaagers HaBBIKAMM:

- MPUMEHEHHUSI MaTEeMaTHIECKOT0 amnmapaTa
anredpandeckoil anrOpUTMUKH B TIPOTPAMMHUPOBAHUH;

- IPUMEHEHUS METOJIOB aIreOpanveckor airOPUTMUKH B
CMEXXHBIX JUCLHUIIINHAX.

- MPUMEHEHHUSI MaTEeMaTHIECKOT0 amnmapaTa
anreOpanveckoil aropuTMUKU B TIPOTPaMMHUPOBAHUY;

- IPUMEHEHUS METOJIOB aIreOpanveckoi alrOPUTMUKH IS
penIeHus 3a1ad KpUITOrpaguu.

4. O0beM, CTPYKTYpA U coiepKaHue TUCHUILTUHbBI

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 6 3a4eTHRIX equHuIl, 216 akaa. Jacos.

Ne Tembl (pa3nenbl) Buabl yueOHBIX 3aHSITHIA, DopMbI TEKYLLIETO
n/n JAMCUHMIJIMHBI, BKJIIOYASl CAMOCTOSITE/ILHYIO KOHTPOJIsI
HX coJep:KaHue padoTy CTya1eHTOB, ycneBaeMoCTH
H X TPYI0E€MKOCTh
(B akageMUYeCKHUX Yacax) dDopma
o, KonTakTHas padora MPOMEKYTOTHOU
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1. |BBopxHas nexiug 4 105
2. |Anropurm EBkiuna 4 | 55| 2 6 |3aganus pis




CaMOCTOSTEIbHON

paboTEHL.
3. |HenpepsiBHbIE qpoOH 3 2 6 [3amaHus mus
CaMOCTOATENbHOU
paboTEHL.
Kontp. pa6. Ne 1
4. |EBKINIOBBI KOJIbLIA 5 2 6 |3amanus mis
CaMOCTOATENbHOU
paboTEHL.
Kontp. pa6. No 2
5. |CpaBuenus. Knacce 6 5 4 |3apanus ajs
BBIYCTOB CaMOCTOSITeILHON
paboTEHL.
KonTtp. pa6. Ne 3
6. |OcHOBHBIC (DYHKITUH H 3 1 6 [3amaHus ans
TEOPEMBI TEOPUH YHCEI CaMOCTOSITEIIbHOM
paboTHI
7. |Ipynnsl 3 6 |3amauus s
MynbTUILTUKATUBHBIC CaMOCTOSITeILHON
TPYMITBI KOJICI] BHIYCTOB paboThI
8. |Tectsl mpocTOTHI 2 2 4 |3amaHus ans
CaMOCTOATENbHOU
paboTHL
KonTp. pa6. Ne 4
9. |MopaynbsHas apudmeTnra 2 2 4 |3amaHus ans
CaMOCTOATENbHOU
paboTHL
10. |JluneitHbIE pEKyppPEHTHBIE 2 4 |3amaHus ans
MOCJIEA0BATEIIBHOCTH CaMOCTOSITeILHON
paboThI
0,3 | 8,7 | 3auer
Bcero 3a 4 cemecTp 32 | 16 0,3 | 54,7
108 akaj. yacon
11. |Anmroputm  EBkiomaa  mus 4 2 3 |3amauus g
MHOTOYJICHOB CaMOCTOSITEIIbHOM
paboTHL
12. |WHuTepnionsuus 2 2 3 |3amauus g
CaMOCTOATENbHOU
paboThL.
Kontp. pab. Ne 5
13. |®DakTOpKOJIBIIO 3 2 3 |3amauus g
Z o [X] /( p(X)). CaMOCTOSITEIILHOU
paboTHL
14. |PasnoxeHre MHOro4jIeHa Ha 4 1 3 |Bamauwus Ui
MHOKHUTEIIN CaMOCTOATENbHOU
paboThL
15. |HempuBogumocTh 5 1 2 |3aganus mis
MHOTOYJICHOB HaJl KOHCYHBIM CaMOCTOSITEeIbHON
oJyieM paboThL
Kontp. pa6. Ne 6
16. |Ilonsa 'amya 4 2 2 |3aganus mis
CaMOCTOATENbHOU
paboTEHL.
17. |beicTpeie aJITOPUTMBI 5 4 2 |3agaHus s
BBIUMCIICHUSI CBEPTOK CaMOCTOSITeTbHON

paboTEHL.




18. |duckperHoe 5 5 2 1 1 [Bamanug miug
npeoOpazoBanne Oypre CaMOCTOATENbHOU
paboThL
2 105 335 | Dk3amen
Bcero 3a 5 cemecTp 32 | 16 7 1051 525
108 yacos
Bcero 64 | 32 12 1 0,8 |107,2

Conep:xxanue pa3/iesioB IUCHUIIHHBI:

Tema Nel: BeoaHas JIeKIus

Hctopusi mosiBIeHUsT M pa3BUTUSA alreOpandyeckoil alropuTMUKH, €€ MECTO CpeAu IPYrHx
MaTeMaTHYECKUX HayK. VICTOpHS MOsBIEHUS! OBICTPHIX AJITOPUTMOB, UX IIPUMEHEHHE.

Tema Ne2: Anroputm EBkinaa

Teopust 1eIMMOCTH B ETOCTHBIX Koyblax. Haubonpmmii oommii nemurens (HOJ) anemeHToB
konbla. Ceoiictea HO/Jl. OtHoenus aenumoctu B Z. AnroputM EBkiuaa B koinble Z. Teope-
Mbl 0 mnpenacraBieHun HOJ[ B Z. CnoxsHocts anroputma EBkimupa. Teopema Jlame.
Pacimmpennsiii anroputm EBknuaa B Z.  Beiuucienue kodddunmentoB besy. Onenku
koadumentoB besy. [Ipunokenne Kk pemeHuto JMHEHHBIX AUO()AHTOBBIX YPAaBHEHHIMA

Tema Ne3: HenpepbiBHBIE 1p0o0H

Anroputm EBkimnaa u uenusie apodu. CpoiicTBa nenHbIXx Apobeit. Teopema ennHCTBEHHOCTH,
Teopema o penCTaBICHUHN PAIMOHAIBHBIX YKCEN LEMHBIMU aApo0simu. [lepuoanueckue nemnHpie
JIpoowu.

Tema Ned: EBKIMI0BBI KOJIBIIA

Konbno. Konbio Z. LenoctHoe konbuo. Teopust 1e1MMOCTH B LIETOCTHBIX Kosblax. OOpaTuMbIit
AIIEMEHT KOJIbIIA, aCCOIIMUPOBAHHBIC AJIEMEHTHI KOJIbIIa. ['pyrina oOpaTUMBIX 3JI€MEHTOB KOJIbIIA.
Haubonpmmii obmuii nenurtens (HOJ) snementoB konbua. EBkmuaoBbl kosbna. OcHOBHas
TeopeMa apudMETHKU JUIsl eBKIUAOBBIX Kosen. CienctBus s Kojibla Z. PakropuaibHOE
KOJIbII0. HenprBoauMbie 1 IpocThie 3eMeHThI Koibiia. Konbo Z[i].

Tema NeS: CpaBuenusi. Kitaccol BbIueToB

CpaBHeHus u ux coiicrBa. Kiaccel BbIYETOB IO JaHHOMY MOAyJr0. Kosblio BBIYETOB IO
moayaro m . [Tone 7/ (n). Pemienust muHEHHOTO CpaBHEHUsI ¢ OHUM Hen3BecTHbIM. Kuraiickas
Teopema 00 ocTaTkax A yucen. Kuralickue TeopemMbl 00 OCTaTKax JUlsl CHCTEM CpaBHEHHIA.
Tema Ne6: OcHoOBHBIE (PYHKIMHM ¥ TeOpeMbl TEOPUH YHCEJ

TeopeMsl 0 pocThIX ynciax. Pemero Oparochena. dynkuus Ditnepa u ee OCHOBHbIE CBOMCTBA.
Manas teopema depma. Teopema Diinepa. Jluxoromuueckuii anroput™. Teopema BuibcoHna.
Teopema Buibcona.

Tema Ne7: I'pynnel. MyJbTHINIMKATUBHbIE TPYIIIBI KOJICL BHIYETOB

MynbTHIIIMKaTHBHAS Tpynmna Kombna Z,. Luknmdeckue rpynmbl. [I[pUMHTHBHBI KOPEHB IO

monymo m . Ilopsanok snementa rpynmsl. IukiuarocTs rpynmnel Z , npu npoctoM p. Jlemma

Taycca. Teopema 'aycca (He0OXOMMMOE U JOCTATOYHOE YCIOBUE IIUKINYHOCTH TPYIIbl Z ).

Tema Ne8: TecTbl MPOCTOTHI

[lceBnonpocTeie uncina no AaHHoMy ocHoBaHuto. Yucna Kapmaiikna. Teopema Bunbcona. Tectsl
MPOCTOTHI. [[€TepMUHUCTUYECKUE TECThI M TECThI MCEBAONPOCTOTHI. CHIIBHO ICEBIONPOCTHIC
Yyucia 10 JaHHOMY OCHOBAHHMIO.

Tema 9: MoayabHas apudpmMeTnka

MmuoromonyneHast apupmeruka. I[IpeacraBieHHe €O CMEMIAHHBIMH OCHOBAaHHUSMH. BbiOop
MOJYJIEW 111 IBOMYHOTO KOMITBIOTEPA.

Tema Nel0: JInHeliHbIe peKyppeHTHBIE I10CJIe10BATeJIbHOCTH

JIvHeiHbIe peKyppEeHTHBIE MOCIEN0BAaTEIPHOCTH MaKCUMalbHOTO nepuona. Ilepuonnueckue u
MOYTH TMEPUOJUYECKHE TMocienoBarenbHOCTH. (OHOIIAaroBble reHepaTopbl. JlekapToBo



npou3BeieHne reHepaTopoB. HeoOXomumble W JTOCTATOYHBIE YCIOBUS TOTO, YTO JUHEHHBIN
TEHEPAaTOp CPAaBHEHUH SIBIISIETCS] TEHEPATOPOM MaKCUMAaJIBHOTO IIEPHOAA.

Tema Nell: Anroputm EBkinaa 1/isi MHOrO4wIeHOB

Otnomenust aenumoctd B K[X].Teopembl o eBximmoBom neneHun. Anroput™m EBkimpga B

xonbie K[X].Teopemsr o mpexacraBiennn HOJl B K[x].. Teopema Jlazapa. PacumpenHsrii
airoput™m EBkimpa B K[X]. Beruucnenne xosddunumentor besy. Onenku kodddunmeHToB

be3y. EBkiannoBsl koibla U aenuMocTb. OcHOBHas TeopeMa apu(METHKH Ui €BKJIMJOBBIX
xonen. Cnexcreue s konbla K[ X]. @akropuanbHOE KOJIBIIO.

Tema Nel2: UnTepnossinus

WNurepnossainys Hap noseM. Popmyna Jlarpamka. MHtepromsinus ¢ IOMOLIBIO KUTaHCKOU
TEOpeMbI 00 OCTaTKax.

Tema Nel3: @akropkoanuo Z ,[x]/(p(x)).

dakropkomabio K[x]/(m(x)).[ome K[x]/(m(x)).

Tema Nel4: Pazjio:xeHne MHOTO1JI€eHA HA MHOKHTEIH

HenpuBoaumeie Muorowiensl. Paznoxenue na Muoxkutenn Haa C, R, Q u Z. Teopema I'aycca.
[TpuMuTHBHBIC MHOTOWICHBI. ParimoHaabHbIe KOPHH MHOTOWICHOB C IEJIBIME KO3 PHUICHTAMHU.
Kpurepuii DiizeHuTeiina.

Tema NelS: HenpuBoauMocTh MHOT04JIEHOB HA/l KOHEYHBIM 110J1€M

HenpuBoaumeie MHOTOUIIEHBI ¢ KO3(Quunentamu u3 Z ;. Ynciio HENMPUBOAMMBIX MHOTOYJIEHOB

crenenu N B Z [X]. Kputepuii nenpusoaumoctu MHorounena Han Z , . «Pemero Dpatochenar
I MHOTOWIEHOB Haja Z,. HempuBoauMble MHOTOUIEHBI B KOHEYHOM mone. Pasmoxenue

MHOTO4ICHA Ha HENIPUBOAMMBIC B KOHEYHOM IIOJIC.
Tema Nel6: Iloas I'anya

Koneunoe momne. CgoiictBa ero amemeHTOB. OCHOBHBIE TeopeMbl. DaKkTOPKOJIBIO
Z ,[x]/(p(x)). XapakTepucTuka nons. My/ibTHIIMKaTHBHAS IPYTITIA KOHEYHOTO HOJI.

IIpuMuTHBHBIN 351eMeHT nosist. HaxoxkieHne MpUMUTUBHOIO 3JIEMEHTa B KOHEYHOM noiie. 1lose
pasyiokeHus: MHOrowieHa. MUHUMaIbHBIH MHOTOYJIEH aareOpandyeckoro HaJ MoJjeM 3JeMEHTa.
IIpaBuno BO3BeAEHUS B CTENEHb P B MOJE C Xapakrepuctukod p. KopHu HenmpuBoImMMOro

MHOTO4JIeHa B Z p[X].CyHIGCTBOBaHI/IC KOHEYHOro mojig u3 P’ smeMenToB. IlocTpoenue monei

Tanya GF(2").

Tema Nel7: BoicTpble aIrOpUTMbI BHIYMCICHHUS CBEPTOK

JluneiHast W UMKIMYECKash CBEPTKM, MX CBS3b. 3allUCh yepe3 MHorowieHsl. Anroputm Kyka -
Tooma. Anroputv BuHOrpaga mocTpoeHusi OBICTPBIX AITOPUTMOB BBIUHCIEHHUS KOPOTKHX
CBEPTOK.

Tema Nel8: /Iuckpernoe npeodpazopanne Pypbe

Huckpernoe npeobpasoBanue dypoe. Teopema o cBeprke. BII® — anroputm Kymu — Throku.
AnroputrMsl Kynu — ThIOKM IO OCHOBAHHUIO [1Ba C MPOPEKUBAHUEM TI0 BPEMEHM M I10 YaCTOTE.
Anroput™m Peiinepa cenenus /Il k muknnyeckoit cBepTke Ui MpeoOpa3oBaHUIl MPOCTOM
JuMHbL. AnroputM Pelifiepa B ciyuyae, korja JUIMHAa IpeoOpa3oBaHUsl €CTh CTENEHb MPOCTOTO
yucia. AnroputMm Pelinepa B ciiydae, Korjga JUIMHA NpeoOpa3oBaHUs €CTh CTENEHb JBOWKH.
Mansiii BII®-anroputm Bunorpaga mns ciaydaeB: 1) mimmHa mpeoOpa3oBaHUs €CTh MPOCTOE
4KCII0; 2) ATMHA TpeoOpa3oBaHus €CTh CTENEHb MPOCTOro YKcia; 3)IMHA IpeoOpa3oBaHus ecTh
CTEMEHb JBOWKHU.

5. Oﬁpaf‘lOBaTeJIbele TEXHOJOIMH, B TOM YUCJI€¢ TECXHOJOIMM IJECKTPOHHOI'O Oﬁy"leHI/IH H
AUCTAHIIMOHHbIC 06pa3OBaTe.11bele TEXHOJOTUH, HCII0JbB3YEMbIC IIPH OCYIIECTBJICHUU
05p33OBaTeJII>HOFO nmpouecca mo JTMCUMIIMHEe



B niporiecce 00yueHust UCMIOMB3YIOTCS CIIEAYOMNe 00pa3oBaTebHbIC TEXHOIOTHH:

BBoaHasi JieKIUA — 1a€T TI€pBOE I1EJTOCTHOE NPEACTABICHHE O AUCUUIUIMHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME W3Y4YCHHUS NAHHOW AUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM M 3aJa4aMH Kypca, €ro POJbI0 M MECTOM B CHCTEME Y4YEOHBIX JUCIUIUIMH U B
CUCTEME MOATOTOBKHM B menoM. JlaeTcs kpaTkuii 0030p Kypca, HMCTOpUS PA3BUTUS HAYKH H
MIPaKTUKH, TOCTHKCHUS B 3TON cepe, UMEHA U3BECTHBIX YUCHBIX, U3JIaraloTCs MIEPCIICKTHBHBIC
HalpaBJIieHUs1 uUcciaenoBaHui. Ha 3ToM  JeKIMM  BBICKA3bIBAKOTCS  METOJMYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH pPabOTHl B paMKaxX JaHHOW ITUCHUILUIMHBI, a TaKXKe JaeTcCs
aHaJIN3 PEKOMEHIyeMOi yueOHO-METOAMUECKOU TUTEPaTyphl.

AkaneMmudeckas JeKIus ¢ 3JIeMeHTaMH JeKInHu-0eceabl — II0CIIe0BATEIIFHOE
M3JI0)KEHUE MaTepHuaa, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO B BUJIE€ MOHOJIOTA MIPENOJABATENS.
DJIEMEHTHI JICKIUHU-0ecelbl 00ECIEeYMBAIOT KOHTAKT TMperojaBaTeNsi C ayauTOPHEH, dTO
MO3BOJISICT TIPUBIIEKaTh BHUMAHUE CTYIEHTOB K HaWOoJiee BAXKHBIM TeMaM JIUCHUILINHBI,
aKTHBHO BOBJIEKaTh MX B YYE€OHBIH MpOIECC, KOHTPOJIUPOBATH TEMIT HM3JIOKECHHS Y4eOHOTO
MaTepHualia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUSITHUSA.

IIpakTH4yeckoe 3aHsiTHE — 3aHATHE, MOCBSAIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHU U
HAaBBIKOB I10 3aKPEIUICHHUIO MMOJYYEHHBIX HA JICKUWW 3HAHUM.

Koncynbranum — Buj y4uyeOHBIX 3aHATUH, SBISIOMIUNCS OAHOM U3 (QOpPM KOHTPOJISL
CaMOCTOSITeNIbHOM  paboThl  cTyAeHTOB. Ha KOHCymbTanusx 1O MPOCKOE CTYISHTOB
paccMaTpUBalOTCS HauOoJIee CIIOKHBIE MOMEHTHI IPH OCBOCHHUM MaTepuajga JUCHUTLIUHBI,
MPEINOJABATENb OTBEYAET HAa BONPOCHI CTYJIECHTOB, KOTOpPHIE BO3HHMKAKOT Y HHUX B MPOLECCE
CaMOCTOSITCIIBHOW PaOOTHI.

6. IlepeueHb JIMIIEH3MOHHOT0 M (MJIHM) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAaMMHOIO
ol0ecreyeHusi, HMCNOJb3YyeMOr0 IPH OCYLICCTBJICHHHM O00pPa30BATEJBHOIO Ipolecca Io
AUCHHILIMHE

B mpomecce ocymiecTBieHuss  00pa3oBaTENBHOTO  Tporecca IO JUCIUIUIMHE
UCIIONIB3YIOTCS:

it (hOpMHUPOBAHUS MATEPUAIIOB JIJIST TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH ¥ IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammel Microsoft Office;

- u3gaTeabckas cucrteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ECCHOHAIBHBIX 0a3 [JaHHBIX U HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYLIECTBJIEHHH 00pa30BaTEJIBbHOIO0 IpoLecca 1no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B npomecce ocymectBieHHs ~00pa3oBaTENBHOIO — Mpolecca IO  JUCHUIUIMHE
UCIOJIb3YIOTCS:

- ABTOMaTu3upoBaHHas 6nbaoTeyHo-uHpopmannonHas cucrema «bYKNU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubmoTewyHas cucteMa «Jlaub» https://e.lanbook.com

- DnekTpoHHas oubnnoTeunas cucrema «kOpaitr» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyICHTa»

https://www.studentlibrary.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb OCHOBHOI ¥  [ONOJIHUTEJbHOW  y4eOHOW JIMTEpaTypbl, PecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTn «UHTepHeT» (IPpHM HE00XOAUMOCTH),
PeKOMEeHyeMbIX JJIsl 0CBOEHUS TUCUMILINHBI

a) OCHOBHAsI JIUTEpPaTypa
1. S6nokoBa C.M. OcHoBwl anredOpanueckoi anroputMmuku. Yacte 1: ydeOHOe
nocobue. — Spocnasinb: Apl'Y, 2008.
http://www.lib.uniyar.ac.ru/edocs/iuni/20080290.pdf
2. So6nokxoBa C.M. OcHoBBE anreOpanveckoil anropuTMuku. Yacte 2: ydeOHOE
nocobue. — SApocnasis: Apl'Y, 2009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090237.pdf
3. slonokosa C. W. Beeaenue B ObICTpBIC aqrOpUTMBI ITUGPOBOM 00pPaOOTKH CUTHAJIOB:
yueb. mocobue i By30B - Spocnasis, SApl'Y, 2009
http://www.lib.uniyar.ac.ru/edocs/iuni/20090238.pdf
4. s6noxosa C.U. 3amaun no anredpandeckoid anroputMmuke. [Ipaktukym. — Spociasib:
SpI'Y, 2016. http://www.lib.uniyar.ac.ru/edocs/iuni/20160201.pdf
5. S6nokoa C.M. 3amaun mo anredpamueckoil anropurmuke. [Ipaktukym. Yacts 2 —
Spocnasie: SApl'Y, 2018. http://www.lib.uniyar.ac.ru/edocs/iuni/20180230.pdf

0) 10MOJIHUTEIbHAS JIUTEPaTypa
1. Honmen II., Kurre K. AunreOpanueckas anroputmuika. — MockBa, «Mwup», 1999.
https://matematika76.ru/fm/vHonen.djvu
2. AnenukoBa JI. A. Anroputmuka B Teopuu u npaktuke - Mocksa: COJIOH-IIPECC,
2010. https://www.studentlibrary.ru/ru/doc/ISBN5980033017-SCN0000/000.html

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMasi IJIs1 OCYLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiuecca no JMCUMIINHE

MarepuanbHO-TeXHHUECKas 0a3a, He0OXOoaUMast ISl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTMTOPHUH ISl IPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA;

- yueOHble ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUUYECKHUX 3aHATUN (CEMUHAPOB);

- yueOHbIe ayTUTOPHH ISl IPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIINN;

- yueOHble ayIUTOPUM JUI1 MPOBEAEHUS TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOM
aTTeCTAIlNH;

- IOMEUIEHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- MIOMEUICHUsST ISl XpaHEHWs W TNPO(UIAKTHYECKOTO OOCITYKMBAHHS TEXHUYECKUX
CpeACTB O0yUYEHHUS.

[TomemieHust i1 caMOCTOSITENIBHON pabOThl O0YYarOIIMXCsl OCHAILEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIIOUEHHS K ceTh «VIHTepHeT» M obecredeHueM A0ocTyna K
AJIEKTPOHHOU MH(OpMAIMOHHO-00pa3oBaTenbHOM cpeae SApl'Y.

ABTOp:

JoueHT xadenpsl
anredpbl U MaTEMaTHYECKON JIOTHKH, K.(.-M.H. C. N. s16nokoBa


http://www.lib.uniyar.ac.ru/edocs/iuni/20080290.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090237.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090238.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20160201.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20180230.pdf
https://matematika76.ru/fm/ноден.djvu
https://www.studentlibrary.ru/ru/doc/ISBN5980033017-SCN0000/000.html

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI
«AJiredpandeckasi aJIrOPUTMHUKA»

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBwbie KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJibl,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEIN0 KOHTPOJIA YCIIEBAEMOCTH

3agaHus A8 CaMOCTOSITETIbHOI padoThI
(OaHuble 3a0aHUs BLINOHAIOMCIL CIYOEHMOM CAMOCMOAMENbHO
u npenooagsamenem 8 00a3amenbHOM NOPOKe He NPOBEPAIOMCS)

[Mpaktukym " 3agaun o anredpandeckoil aropuTMuke" CHa0KeH yKa3aHUSMH U IPUMEpaMH C
MOAPOOHBIM pa300pOM MeTOIOB perieHus. OH TaKKe CONEPIKHUT 3aJ1ayu 10 TeMaM MEePBOM YacTh
Kypca, KaK JUIsl pEeIICHHs Ha TPAKTUYECKHUX 3aHATUSX TaK U JJISI CAMOCTOSTEIIbHON paOOTHI:

3agayn Ha TeMmy 2 coxepxar 3amanus 1-6 (1-4, 11, 17, 32 3amanus s
CaMOCTOSITEJIbHOTO PELICHHUS);

3aaun Ha Temy 3 coiepkar 3amanus 7 - 14 (5-10 3agaHus 11 CaMOCTOSITEIBHOTO
pelieHus);

3aaun Ha Temy 4 coxepxar 3amanus 15 - 18 (12-14 3aganHus 11 caMOCTOSTEIBHOTO
pelieHus);

3a7a4n Ha TeMy 5 comepikat 3amanus 20 - 24 (15, 22-23 3aganust 11k CaMOCTOSTEIBHOTO
pelieHus);

3aayd Ha TeMmy 6 coaepkar 3amanus 19, 25 - 30 (18-21, 24, 25 3aganus s
CaMOCTOSITEJIbHOTO PELICHHUS);

3a7aun Ha TeMy 7 comepxar 3amanus 31 - 34 (26-28 3amaHus 1 caMOCTOSITEIBHOTO
pelieHus);

3amau Ha TeMy 8 colepkuT 3amaHue 35 (29-31 3amaHus Uisi CaMOCTOSTEIBLHOTO
pelieHus);

3amaun Ha TemMy 9 conepxkutr 3amaHue 36 (33-35 3amaHus IS CaMOCTOSTEIBLHOTO
pelieHus);

3amaun Ha TeMy 10 comepxut 3aganue 36 a1 CaMOCTOSITENIBHOTO PELICHUSI.

[TpakTukym "3anaun mo BTOpoi yacTu Kypca AnreOpandeckast airopuTMmuKa"
COJIEPKUT 3a/1ayM 110 TeMaM BTOPOM 4acTH Kypca, KaK JUIsl PelIeHUs Ha MPAKTUYECKUX 3aHATHIX
TaK U JJs CaMOCTOATENbHOM paboThl. OH Takke CHAOXEeH YKa3aHUSMU M IpUMEpaMu C
MOAPOOHBIM Pa300POM METOOB PEIICHUS:

3agaun Ha Temy 11 comepxkar 3amanus 1-3,9 (1-2, 5, 10 3amanust it CaMOCTOSTEILHOTO
peleHus);

3amaun Ha Temy 12 coxepskar 3amanust 4 - 7 (3,4,7,8 3amaHus UIsi CaMOCTOSITEITLHOTO
peleHus);

3amaun Ha Temy 13 comepxkut 3amanue 8 (9,16 3amaHus TSI CaMOCTOSITEIIBLHOTO
peleHus);

3amaun Ha Temy 14 comepskart 3amanus 10,11,17(11, 17 3aganus 1isi caMOCTOSTEILHOTO
peleHus);

3a1aun Ha Temy 15 comepxkar 3amanus 12 - 15 (6, 12-15 3amanust A1 caMOCTOSATEILHOTO
peleHus);



3amaud Ha Temy 16 comepxar 3amanms 16, 18 - 20 (18-20 3amanms yis
CaMOCTOSITEIIBHOTO PEIICHU).

KonTpoabnas padora Ne 1
(nposepra cpopmuposannocmu OIIK-2, ITK-1)

1. Haiftu Bce 11eJI0YMCIICHHBIEC PEIICHUS] YPABHEHHUS:
21x — 15y = 39.
2. Hcnonp3ys pacmiMpeHHbld anroput™M EBknmmpma, Haité koadduuuentsr besy u
[IPEICTaBUTh HO/l uucena u bsBumeau +bv: a=127, b=35.
3. Haiitn HanGonbIuii 0OLINi JeMUTeNb ABYX YHCEI, IPEACTABICHHBIX B IBOMYHON
CHUCTEME CYMCIIEHMs, UCTIOJIb3Ys] OMHAPHBINA AJITOPUTM:
1111111100, 101101100.

193
4. Pa3noxXuTh YUCIIO B LIETIHYIO APOOb: o5

5. CBepHYThH NMEPUOANYECKYIO IIEMHYI0 Apoos: [(1,2,3)].
6. Pa3yioxxuTh B HENMPEPHIBHYIO APOOB (HAWTHU MEPHO/, €CIIU YUCIIO MPEICTABIACTCS

OCCKOHEYHOM MEePUOANIECKON TPOOBI0) V21.

. _ Py 17
7. HaifT nppalioHAIBEHOE YHCIIO & = [y, 8y, v, Gy Byyq ], €CITH =< m
k
1445
Tpe41 =75 -

OTBeTHI K 3aJ1a4aM:

1.2 =4+ 5¢, y=3+7t, tE Z;
2. HOM(127635)=1 =8- 127 — 29- 35:
3. 100;
4.10,1,8,1,3,2,2];
4 +4/37
5. 7 X
6.[4,(1,1,2,1,1,8)];
73 +4/5
7. 22

HDaBI/IJ'Ia BBICTABJICHHUA OIICHKH 110 PE3YyJIbTaTaM KOHTDOHBHOﬁ Da6OTBI:

OneHka 1o pe3ynbTaTaM KOHTPOJBHOW pPAaOOThI CUHMTAETCs B OaiaX IO KaXIOMY
3a/IaHUIO M0 CIEAYIOUIEMY IPUHIINITY:

- IPaBWJIbHO BBINOJIHEHHOE 3a7aHue — 4 6ania;

- TIpU BBINOJIHEHUH 33/1aHUSI MPAaBUIBHO HalJIeH ONTUMAaJbHBIA QITOPUTM PELICHMs, HO
MMEIOTCSl HE3HAYUTEIbHBIC OITMOKY B YHUCIICHHBIX pacuerax — 3 Oaa;

- TpU BHIIOJHEHUWU 33JaHUS HE HalJIeH ONTUMAJbHBIH aJrOpUTM U JIOMYILEHBI
HECYIIECTBEHHbIE OLTMOKHU B BBIYUCICHUAX — 2 Oana;

- TpU BBIIOJHEHUU 33JaHMs HE HalJIeH ONTUMAJIBHBIA aJrOpPUTM U  JOIYIIEHBI
CYIIECTBEHHbIE OIIMOKHU B BBIUMCICHUIX — 1 Oas;

- IIPY BBINOJIHEHUH 3aJaHusI HenpaBuibHO — () Oaos.

Habpannoe konuuecTBO 0aiioB 26-28 COOTBETCTBYET OLIEHKE «OTIUYHO», 23-28 Gaysios
— OLEHKE «XOpomo», 16-22 6amioB — OIEHKE «yAOBJIETBOPUTENIBbHO», MeHee 22 OalioB —
OLICHKE «HEYJOBJIETBOPUTEIHHO» (YMEHHS M HAaBBIKWM Ha JIaHHOM 3Tale OCBOCHMSI JTUCIUTUIMHBI
HE c(hOpMUPOBaAHBI).



KonTpoabsnas padora Ne 2
(nposepra cipopmuposannocmu OIIK-2, ITK-1)

1. Haitu HOJ B Z[i] uumcen 16 + 28i, —8 + 38i.

2. SBnstiercs i yucnno 13 + 7i npuBoaumeiM B Koublie Z[i]? Eciu 1a, TO pa3iaoxkuTh ero
B IIPOM3BE/ICHNE HEMPUBOAMMBIX 3JICMEHTOB 3TOI'0 KOJIbIIA.

3. SIBsieTcs M JaHHOE npocToe 9uciio 113 mpuBoauMeIM dieMeHTOM Kosbla Z[i]? Ecau
1, TO MPEACTABUThH €r0 B BUJIC MPOM3BEICHHS HEITPUBOIUMBIX JIEMEHTOB 3TOT0 KOJIBIIA.

OTBeTLI K 3aJavdyam:
1. 4-6i;
2.13 4+ 7i= (1 +i)(10 — 3i);
3.113 = (8 + 7i)(8 — 7i).

HDaBI/IJIa BBICTABJICHHUA OIICHKH 110 PE3YyJIbTaTaM KOHTDOJII)HOﬁ Da6OTI)II

Ouenka 1o pe3yibTaTaM KOHTPOJBHOM pabOThl CUYMTAETCS B Oaiax IO KakJIOMY
3aJJaHUIO IO CIIEYIOUIEMY NPUHIIMITY:

- IpaBUJIbHO BBINOJIHEHHOE 3a7aHue — 4 6aiia;

- NIpU BBINOJIHEHUH 33/1aHUSI IPABUIbHO HalJIeH ONTUMAaJbHBIA QITOPUTM PELICHMs, HO
MMEIOTCSl HE3HAYNTEIbHBIC OITMOKY B YHUCJIICHHBIX pacuerax — 3 Oaa;

- IpU BBIIOJHEHUM 33JaHMs HE HalJIeH ONTUMAJIbHBIA aJTOPUTM U JOIYILIEHbI
HECYIIECTBEHHbIE OLIMOKHU B BBIYUCIICHUAX — 2 Oana;

- IpU BBIIOJHEHHWU 3aJaHMsl HE HaiJeH ONTUMAIbHBIA aJrOPUTM U JOIMYILICHbI
CYILIECTBEHHbIE OLUMOKHU B BBIUUCIECHUAX — 1 Oas;

- [IPY BBINOJIHEHUH 3aJaHusI HenpaBuibHO — () Oaos.

Hab6pannoe konnuectBo OamioB 10-12 cooTBETCTBYET OLEHKE «OTIMYHO», §8-9 OamioB —
OLIEHKE «XOpOoHIO», 6-7 OalsIOB — OLIEHKE «yIOBJIETBOPUTEIILHO», MeHee 7 OajloB — OIICHKE
CHEYOOBJCTBOPUTCIBLHO (YMCHI/H[ W HaABBIKM Ha JaHHOM 3J3Tall€ OCBOCHHA AUCLHUIIJIMHBI HE
c(OpMHUPOBAHBI).

KonTtpoJubnas padora Ne 3
(nposepra cipopmuposannocmu OITK-2,11K-1)

1. Pemmts cpaBHermne 72x = 2 (mod 10).
2. PemuTh cucTeMy cpaBHEHUI
17x = 7 (mod 2)
2x = 1 (mod 3)
2x = 2 (mod 5).
3. SIBnsiercs iu aneMeHT @ Konbla £, odparumbiM? Ecnu 1a, To HalTH
al:a=7 n=15.
4. HaifTu npuMHUTHBHBIN KOpEHb 110 MOJylt0 1. = 27.
5. SIBnsieTcs M MyJIbTHILTMKATUBHAS TPYIIIA KOJblla Zgg muKIndeckon? OtBeT
o0ocHoBaTh. HaiiTu mopsa0ok MylIbTUINTIUKATUBHOMN TPYIIIBL.

OTBeThI K 3aJJa4aM:

1.x =1,6 (mod 10);



2.x =11 (mod 30);

3.7 =13 (mod 15);

4.2,

5.98 = 2+ 7%; o Teopeme 'aycca rpymma MUKINIECKAst, TOPSIOK PaBEH 42.

HDaBI/IJIa BBICTABJICHHUA OIICHKH 110 PE3YyJIbTaTaM KOHTDOHBHOﬁ DaGOTBII

OneHka 1o pe3ynbTaTaM KOHTPOJBHOM paboOTBl cuMTaeTcs B Oamiax Mo KakIoMy
3aJJaHUIO 11O CIIEYIOUIEMY NIPUHIIMITY:

- IPaBUJIBHO BBINOJIHEHHOE 3a7aHue — 4 Oaiia;

- TIpU BBINOJIHEHUH 3a/1aHUS IPABUIbHO HalJIeH ONTUMAaJbHBIA QJITOPUTM PELICHMS, HO
UMEIOTCSl HE3HAYUTENbHBIC OIMOKY B YHCIICHHBIX pacyerax — 3 Oana;

- IpU BBIIOJHEHUU 3aJaHHUs HE HaWJIEH ONTUMAJIbHBIA aNrOpPUTM U JOINYLICHbI
HECYIIIECTBEHHbIE OIIMOKHU B BHIYMCIICHUSAX — 2 Oaia;

- IpU BBIIOJHEHUU 33JaHMs HE HaWJeH ONTUMAJIbHBIA aJIrOPUTM U JOIYILIEHbI
CyIIECTBEHHBIE OIIMOKU B BBIYMCICHUAX — | Oar;

- [IPY BBINOJIHEHUH 3aJJaHusI HenpaBuibHO — () Oaos.

Hab6pannoe konuuectBo 6aiioB 19-20 cOOTBETCTBYET OIICHKE «OTIUYHO», 16-18 Ganos
— OLEHKEe «Xopomo», 12-15 6amioB — OIEHKE «yHAOBJIETBOPUTEIHbHO», MeHee 12 OamioB —
OILICHKE «HEYJOBJIETBOPUTEIHHOY» (YMEHHS M HABBIKM HA JIAHHOM STale OCBOCHHS JTUCIUTLIMHBI
HE c(hOpMUPOBAHBI).

KonTpoubnas padora Ne 4
(npoesepra cchopmuposannocmu OIIK-2, ITK-1)

1. SABnsiercs s yncio 105 meceBmonpocThiM 10 ocHOBaHUIO 8?7 CHIIBHO TICEBIOTPOCTHIM?
2. HaiiTu onTUManbsHOE YKMCiI0 yMHOKEHHUH 1S BEIYMCIIEHHS a
3. He Haxos1 uncna X, OnpeAe/uTh €ro 3HaK, €CJIM OTHOCUTEILHO BEKTOPa OCHOBAHUMA

4 ={5,7,11,13,2} emy cOOTBETCTBYET CTaHApTHHIH Habop octaTkoB X = (3,0,4,6,1).

OTBeTHI K 321a4YaM:
26
1.8" = 1 (mod 105), 8'™ =(8")" = 1 (mod 105), ncesonpocroe;

2 2?
104=2%-13, 8" = 8 (mod 105), (8"%)" = 64 (mod 105), (8'°)" = 1(mod 105), ue cunsHO

IICEBJIONPOCTOE;
2. 7 yMHOXCHHIA;
J.x=< 0.

IIpaBua BEICTABJICHMS OIICHKH 110 pe3yIbTaTaM KOHTPOJIbHOMN Da60TBII

OneHka Mo pe3ynbTaTaM KOHTPOJBHOM paboThl cuMTaeTcs B Oamiax MO KaxIOMy
3a/IaHUIO 110 CIIEAYIOLIEMY NIPUHIINILY:

- IPaBUJILHO BBIMIOJIHEHHOE 3a/jaHue — 4 Oaia;

- IIPY BBINIOJIHEHUM 3a/IaHUs MIPABUJIBHO HAWJEH ONTUMAJbHBIN aIrOPUTM PELICHHS, HO
UMEIOTCS HE3HAUUTENIbHbIE OIIMOKY B UUCIIEHHBIX pacyeTax — 3 Oasuia;

- IIpU BBINOJHEHWM 33JlaHUsI HE HaWJIEH ONTHUMAJIbHBIA QITOPUTM M JOMYLIEHBI
HECYIIIECTBEHHbIE OIIMOKH B BHIYMCIICHUSAX — 2 Oana;

- IIpU BBIIOJHEHWM 33/laHWsI HE HAWJIEH ONTHUMAIbHBIM aIrOpUTM M JIONYIIEHBI
CYIIECTBEHHbIE OIIMOKU B BBIYMCICHUAX — | Oa;

- 1P BBINIOJIHEHUH 3aJJaHus HeMTpaBuwiIbHO — 0 Oaiios.



HaGpannoe konuyectBo 0amoB 10-12 cOOTBETCTBYET OLIEHKE «OTIMYHOY», §-9 GaiIoB —
OIICHKE «XOpOoIIo», 6-7 OaJIOB — OICHKE «YyIOBIECTBOPUTEIHHO», MEHEe 7 OaJJIOB — OIICHKE
«HEYIOBIICTBOPUTEIILHO» (YMEHUS W HAaBBIKM Ha JAHHOM JTalle OCBOCHHUS JUCIUIUIMHBI HE
chopMHUpOBaHBHI).

KonTpoasnas padora Ne 5
(nposepra cipopmuposannocmu OIIK-2, ITK-1)

1. C momomursio pacmmpennoro anroputma Eskinna naiitn HOJ u «kosdunmentsr besy» B
koublie Z,[X]:
f.(x)=x>+x*+1, f(x) = x* +x* +1.
2. C nOMOIIBIO AJITOPUTMA, OCHOBAaHHOIO HA KHTAlCKOW TeopeMe 00 OCTaTKax, PEIIUTh 3a1ady
MHTEPIOJISAIMH B Koublle Z.[X]:
|0 ] 1 ]2 ]3| 4|
feal 2 18 [ 2 1 [ 4]

3. SIBnsieTcs 11 MHOTOUJIEH pUBOAUMBIM? Eciu 1a, TO pas3iokuTh Ha HENPUBOAUMbIE

COMHOXUTENH B KOJIbIE &5 [x]:
X° + X2+ X+ 2.

4. Pa3no>kuTh MHOTOUWICH Ha CBOGOHBIC OT KBAIPATOB MHOKHTEIN:
x4 4x° 4+ 3x% —5x* —8x% — 3x% +4x + 4.

OTBeTHI K 3a1a4aM:

1. HOA(f,f,) = x +x+ 1= (x+ Df, + 22f,;

2. x*—x¥+xT+3x+ 2

3. (x — 1) (x— 2)*(x* + 2);

4 (x+ D +x+D)((x—D(x+2)) = (¥ + 227 + 20+ D) (2% +x — 2%

IIpaBuja BEICTABICHMS OIICHKH 110 pe3yabTaTaM KOHTPOJIbHON Da60TBIZ

OneHka Mo pe3ynbTaTaM KOHTPOJBHOM paboThl cuMTaeTcs B Oamyiax MO KaxIOMy
3aJJaHUIO 110 CIEAYIOIEMY IPHHIINIY:

- IPaBUJILHO BBIMIOJHEHHOE 3aJjaHue — 4 Oaia;

- TIPU BBIMOJIHEHUH 33/IaHUSI IPABUIBHO HAMJIEH ONTHUMAIBHBIA QITOPHTM PEIICHHS, HO
UMEIOTCS HEe3HAUUTENIbHbIE OIIMOKY B UUCIIEHHBIX pacueTax — 3 Oasia;

- TpU BBINIOJHCHWW 3aJaHHUs HE HAWJIEeH ONTUMAIBHBIA aNTOPUTM U JOIYIICHBI
HECYIIIECTBECHHbIE OIIMOKHU B BHIYHUCIICHUAX — 2 Oana;

- TpU BBINIOJHEHWW 3aJaHHWs HE HAWJIEH ONTUMAIBHBIA aJTOPUTM U  JOIYIICHBI
CYIIECTBEHHbIE OIIMOKU B BBIYMCICHUAX — | Oa;

- 1P BBINIOJIHEHUH 3aJJaHKsl HerpaBuwiIbHO — 0 Oaios.

Ha6pannoe konudecTBo 0amioB 15-16 COOTBETCTBYET OIEHKE «OTIMYHOY, 13-14 Gamios
— OIIEHKE «XOpouIoy, 8-12 0aoB — OILIEHKE «yIOBJIETBOPUTEIHLHO», MeHEe 8 OalsIOB — OICHKE
«HEYOOBJICTBOPUTECIBHOY (YMGHI/ISI MU HABBIKU Ha MJAHHOM D3J3Tall€ OCBOCHUA AUCHUIIJIIMHBI HE
c(OpMHUPOBAHBI).

KonTpoubnas padora Ne 6
(nposepra cipopmuposannocmu OIIK-2, ITK-1)



1. HaiiTi BCe HENPUBOAUMBIE MHOTOYJIEHBI TPETHEM cTeneHu u3 Zz[x] Buma
ax® + bx® + 1.
2. HaiiTu MUHAMAaIbHBIA MHOTOYIEH daeMenta 8 =a +1, B Z, [x], ecnn @ -- KOpPEHb
HenpuBoAUMOro MHorowtena m(x) = x*+x* + x>+ x + 1 € Z,[x].
3. Ioctpouts mone Fanya GF(2%) = Z,[x]/(m(x)), tne m(x) =x"+x*+x3+x+1
¢ — npuMuTHBEH B Z,[x]. JlaTh TpM BO3MOMKHBIX TIPEJICTABICHHUS 3JI€MEHTOB MOJIS.

OTBeTHI K 3a1a4YaM:

1. x3 4 2x24+1, 2xF 4+ 2x% 4+ 1;

2. x"+xt 4+ 1;
3.
Crenennoe IIpencrapienue B BUae BekropHoe
MPEJICTABJICHHE | MHOTOUYJICHA MIPEJICTABICHHE
0 0 (0,0,0,0,0)
1 1 (1,0,0,0,0)
et o (0,1,0,0,0)
ol ol (0,0,1,0,0)
o3 o3 (0,0,0,1,0)
a* at (0,0,0,0,2)
a® at+attatil (1,1,0,1,1)
o€ ed + ol + 1 (1,0,1,1,0)
a’ a*+ a*+ o (0,1,0,1,1)
at ad+atftat l (1,1,1,1,0)
a” a:4—|—|:1:3 -|-¢1:2 + o (0,1,1,1,1)
al? at+a+1 (1,1,1,0,0)
all al+ a*+ « (0,1,1,1,0)
12 at L a? 4 ol (0,0,1,1,1)
o3 o+ 1 (1,1,0,0,0)
al® a‘+ a (0,1,1,0,0)
15 ad L gl (0,0,1,1,0)
16 at L gl (0,0,0,1,1)
al? B+ ati (1,1,0,1,0)
il a4-|—fx2 +a (0,1,1,0,1)
al® at+altatil (1,1,1,0,1)
el at + il +1 (1,0,1,0,1)
a?l a*+1 (1,0,0,0,1)
il a*+ait+1 (1,0,0,1,1)
a3 a1 (1,0,0,1,0)
Pl at+ o (0,1,0,0,1)
a5 a*t+at+ aftatl (1,1,1,1,1)
a2t o | (1,0,1,0,0)
a2’ ad 4o (0,1,0,1,0)
el at + ol (0,0,1,0,1)
a?® a*+a+1 (1,1,0,0,1)
EIEU a:4 _|_ ﬂfa _|_ az _|_ 1 (1’0,1’1,1)

IIpaBuia BRICTABICHHUS OIICHKH I10 pe3yJbTaTaM KOHTPOJbHOM Da60TBIZ




OneHka 1o pe3yiabTaTaM KOHTPOJBHOM paboOThl cuuTaercss B Oamiax IO KaxkIOMy
3a/1aHUIO 10 CIEAYIOUIEMY IPUHLINITY:

- IPaBUWJILHO BBIMOJIHEHHOE 3a7aHue — 4 6aia;

- IIpY BBINIOJIHEHUU 33/1aHUS MPABUIBHO HAWJIEH ONTUMAJIBHBIM aJlOPUTM pPELIEHMS], HO
MMEIOTCSl He3HAYUTENIbHbIE OIIMOKY B YMCIEHHBIX pacyerax — 3 Oana;

- Py BBHINOJHEHUM 33JlaHUsI HE HaWJEH ONTUMAIbHBIA QITOPUTM U JOMYIICHBI
HECYIIECTBEHHbIE OLTUOKHU B BBIYUCIICHUAX — 2 Oana;

- MpU BBHIIOJHEHUM 3aJlaHUs] HE HAWJIEH ONTUMAIbHBIA aIrOpuUTM M JIOMYIIEHBI
CYILIECTBEHHbIE OIIMOKHU B BBRIUMCICHUIX — 1 Oas;

- IIPY BBITIOJIHEHUH 3aJaHusI HenpaBwiIbHO — () O6aos.

Habpannoe konmuyectBo 0amoB 10-12 coOTBETCTBYET OLIEHKE «OTIMYHOY», 8§-9 GaiioB —
OLICHKE «XOpOIIO», 6-7 OaNJIOB — OLEHKE «YHAOBJIETBOPHTEIHLHO», MEHee 7 OalIoB — OLIEHKE
«HEYIOBJICTBOPUTEIILHO» (YMEHHS W HAaBBIKM Ha JaHHOM 3Talle OCBOCHHUS JUCIMIUIMHBI HE
chopMHUpPOBaHHI).

3aayu JJIsi CaMONPOBEPKH IPH MOJATOTOBKE K IK3aMeHY.
3323‘13 1. BLI6paTI> BCC 633I/ICBI I[aHHOﬁ CUCTCMBbI BEKTOPOB:
ﬂ'j_ = {1!2!1}.! ﬂ'E = {Erlrl}r ﬂ'ﬂ = 1:3.!3!2}! ﬂ'd- = 1:1.!1!2}! ﬂ'E = 1:1!1.!1}'

3amaya 2. OcHOBaHMEM PaBHOOEIPEHHOTO TPEYrOJIbHUKA CIY)KUT MPSIMast
2x+3v+6=10,
a OOKOBO CTOPOHOM -- TIpsIMast
2x+y—2=0.
Hanmcarts YpaBHCHHEC BbICOTHI, OHYHIGHHOﬁ N3 TOUYKHU MEPECCUCHHA JaHHbIX CTOPOH HAa TPCTHIO
CTOPOHY TPEYyTrOJIbHUKA.

3agaua 3. Haiiti Touky, cummerpuuHyto Touke P(2,5,1) OTHOCHTENBHO MIOCKOCTH
2x+3y—5z+24=0.

3anaua 4. Hanwmcars ypaBHEHus summrica u runep0os ¢ pokycamu (6,0) u (-6,0), mpoxomsimmx
yepe3 Touky A(5,2).

OTBeTHI K 3a1a4YaM:

1. Bazncom AenfAeTcA A0bas Tpoiika EEKTOPOE, Za HCKJIKYeHHEM TPOeK
Gy, 0,03 W Qg 0y, A,

2, 29x— 2y —95 = 0;

3. P'(-2,—1,11);

s rs

4. 42 =1
" 45 9 B

TecT 1)1 cCAMONPOBEPKH 10 Pe3YJILTATAM OCBOEHHUSI TUCIIUTLIMHBI
nepes 3a4eToM
(Tect mpoBoautcs B DYK «Aureopandeckas aaropurmuka» B LMS Moodle)

B Tecte 13 BompocoB, 3a MpaBWIBHBIA OTBET Ha KaXIblii Bompoc maercs | Oamr. Ha
MpOXO0XKJAeHHEe TecTa qaetTcs Bpems 30 MUHYT.
KonnyectBo HaOpanHbIx 6amioB oT 11 10 13 COOTBETCTBYET OIIEHKE «OTIIHYHO.



KonmnuecTBo HaOpaHHBIX OAIIOB OT 9 10 10 COOTBETCTBYET OLIEHKE «XOPOIIIO».
KonmdecTBo HaOpaHHBIX 0AJUIOB OT 7 10 8 COOTBETCTBYET OIICHKE «YIOBICTBOPUTEIBHOY.
KonmgecTBo 6ayiioB MeHbIIE 7 COOTBETCTBYET OIICHKE «HEYIOBJIECTBOPUTEIHHOY.

IIpuMepHBIE BOIIPOCHL TECTA!

1. HO/l(a,b)=5, a HOK(a,b)=75. Uemy paBHbI uncina a u b?
BapuaHTbl 0TBETOB:
1) 35u 25;
2) 15 u 25;
3) 10 u 25;
4) 15 u 35.
2. He npoBojs BEIYUCIICHU OIICHUTH CBEPXY MOAYIH K03 purmieHToB besy ms
npeactasienus HOJ(143,91).
BriOpatb BepHbIil OTBET:
1) |ul=7. |v| =11,
2) lu| = 4. |v| = 5;
3) lul = 11. |v| = 7;
4) lul=7/2. |v| < 11/2;
5) lu| = 11/2. |v| = 7/2.
3. Paspemmmo nmu qrodantoBo ypaBHeHHEe SX — 15y=117
Br10paTh BEepHBIN OTBET:
1) nma;  2) Her.

4. Kaxkoe BemecTBEeHHOE YUCIIO MPECTABIIEeTCS OECKOHEUHOM HelPephIBHON APOObIO?

(BBIOpATh BEPHBIN OTBET):

1) paruoHanbHOE;

2) WppalroHaIbHOC;

3) KBagpaTUYHas UPPALMOHABHOCTb.

5. SBnsercst i yucio 13 + 111 Hepasa0KUMBIM B Z[i] 9 (BBIOpaATh BEpPHBII OTBET):
1) nma; 2) Her.
6. SIBnsercs nu rpynna Lz UKIn4ecKon? ? (BbIOpaTh BEPHBII OTBET):
1) nma; 2) Her.
7. Yemy paBHO 3HaueHue GyHkun MEbuyca ot uncna 3257
BeiOpath BepHBIii OTBET:
1) 240;
2) -1;
3) 1;
4) 0.
8. MoxHO 1 HallTH @
1) na; 2) Her.
9. CkonbpKO Uncen He B3aMMHO IpocThIX ¢ 20 conepkutcs B uHTEpBaie ot 1 1o 40?7
Br10path BepHbIil OTBET:
1) 24,
2) 12;
3) 32,
4) 16.
10. Cxomnbko pemenuii umeer cpapaenne x¥(?2) = 1 (mod 22) ?
Br16paTh BepHbIil OTBET:
1) 10;
2) 21;
3) 11,

25 BEIMOTHUB 6 yMHOXeHHi1? (BHIOPATh BEPHBIIl OTBET):



4) 20.
11. Pemenuem cpaBuenust 2" = 6 (mod 13) sBnstercs (BbIOpaTh MPaBUIBHBINA OTBET):
1) n =5 (mod 12);
2) n =5 (mod 13);
3) n =5 (mod 6).
12. MOHO 71 yTBEpkKAaTh, YTO MOJHOW CUCTEMOM MPEACTABUTENEH KJIACCOB BHIYETOB,
SABJISIOIIMXCS JIEMEHTAMH IPYIIEl Zg
SBnsercs cnenyromas cuctema seidetos { 10,—7, 13, 5,—2,—1} ? (Bri6pats
BEPHBIN OTBET):
1) na; 2) Her.
13. T'eneparop cpaBHEHHMH X, = X, + 8 (mod 15) wumeer nepuon, pasublii (BEIOpaTH
BEPHBIN OTBET):
1) 9;
2) 6;
3) 15;
4) s.

HpaBI/IJIbeIe OTBETHI:

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant

OTBETa OTBETA
1 2 8 1
2 4 9 1
3 2 10 1
4 2u3l 11 1
5 2 12 1
6 1 13 3
7 4

TecT 115 caMONPOBEPKH MO Pe3yJabTAaTaAM OCBOEHUS AU CIUTIIHHBI
nepes IK3aMeHOM
(Tect mpoBoautcsi B YK «Adareopaunueckas aaropurmuka (Kb-3)» B LMS Moodle)

B Tecte 9 BompocoB, 3a MpaBUIIBHBIN OTBET Ha KaXKIbIH Borpoc naercs 1 6amr. Ha
MPOXOXKACHHUE TecTa faeTcs BpeMs 30 MUHYT.

KomgecTBo HaOpaHHBIX 0aJIOB OT 8 710 9 COOTBETCTBYET OIEHKE «OTIIMYHOY.

KonnuecTBo HaOpaHHBIX OANIOB OT 6 0 7 COOTBETCTBYET OIIEHKE «XOPOIIIOY.

KonuuecTBo HabpaHHBIX 0a/IOB OT 4 10 5 COOTBETCTBYET OIIEHKE
«YIAOBIETBOPUTEIHHOY.

KomgecTBo 6amioB MeHbIIe 4 COOTBETCTBYET OIEHKE «HEYIOBICTBOPUTEIIHHO.

IIpuMepHBIE BOIIPOCE] TECTA:

1. MoxHo 1 yTBepxKaath, uro Muorounet f(x) = x2—1 € Z;,[x] wumeers Zip mBa

pa3INYHBIX KOpHs?(BBIOpATh BEPHBII OTBET):
1) na; 2) HerT.

2. OueHuTh cBepXy umcio aeneHuit g Haxoxaenus HOJ[ muorounenos
f)=x>-2x*+3x2-2x+4 ugx)=x>-2x+5 B R[x], He npooms
BBIYMCIICHHUM.

BriOpath npaBUIbHBIN OTBET:



1) n <6

2) n=4;
3) n=3.
3. Ssusercs m pakropronbio  Zo[x]/(x® +x° + 1) monem? Bei6paTh npaBuIIbHbIH
OTBET:
1) na; 2) Her.

4. SBusiercst mu mporowter f(x) = x° +4x* —7x% + 2x +3  npuBomumbiM B Z[x] ?
Br1Opatb npaBUIIBHBIN OTBET:
1) na; 2) Her.

5. Spmsercs au Muorowien f(x) = x*+ 19 npusoxumeiM B Zy3[x] ? BriGpats
IPaBHJIbHBIN OTBET:
1) na; 2) HeT

6. CKOJILKO CYILECTBYET YHUTAPHBIX HENPUBOAUMBIX MHOIOWIEHOB 6-i cTeneHu B Z3[X]
?(BBIOpATH BEpHBI OTBET):
1) 128;
2) 116;
3) 122,
4) 121.

7. Kakue yciioBHs 1O/DKHBI BBIIOJIHATHCS, YTOOBI DJIEMEHT A  SBJISJICS IPUMHMTHBHBIM
KopHeM B GF(64)?
Br16path npaBWIbHBINA OTBET:

, (a® £ 1 (mod 64)

o’ £1 (mod 64)’

(a® # 1 (mod 64)

(a?! £ 1 (mod 64)°

(a® £ 1 (mod 64)

la’” # 1 (mod 64)’

y (a® # 1 (mod 64)

) (a® = 1 (mod 64)°

{a? # 1 (mod 64)

5) (@® =1 (mod 64)

2) 1

3) )

8. Uemy paBHO ONTHMAIBHOE YHCIIO BEIIECTBEHHBIX YMHOKEHHUH ISl BBIYUCICHUS 4X5 —
cBepTkH Hax monem R?
Bb1Opath npaBUiIbHBIN OTBET:
1) 10;
2) 9;
3) 8;
4) 15;
5) 20.

9. YUemy paBHO ONITUMAIBHOE YHCIIO KOMIUIEKCHBIX YMHOKCHUHN TSI BEIYUCIICHUS 8-
TOYEYHOW UKINYECKOU cBepTKU Haj noiem € ?
BriOpath npaBUIIBHBIN OTBET:
1) 6;
2) 10;
3) 11;



4 12.

HpaBI/IJII:HbIe OTBETHI.

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
OTBeETa OTBETA
1 2 6 2
2 2 7 2
3 1 8 3
4 2 9 2
5 1

2. Cnucok BONpocoB  (MJM) 3aJaHUH JJIA IPOBeAeHHsI IPOMEKYTOUYHOM aTTecTAalluU

[IpomexyTouHas arTecTalus MO TUCIHUIUIMHE TPOBOAMUTCA B Qopme 3adera. 3auer
npoBoguTcs B ¢dopme cobecenoBanus. st nomycka K COOECEIOBAHMIO CTYACHT B TEUYCHHE
ceMecTpa JOJDKEH YIOBIIETBOPUTEIHHO HAmucaTh KOHTposbHbIE NeNo 1 -- 4, T. e. B Kaxaou
KOHTPOJIbHOM paboTe mpaBUibHO petuth 75-80% mnpennoskeHHbIX 3a1a4. Eciau 310 ycnoBue He
BBINIOJIHEHO, CTYJAEHTY CHayajla IpeAjaraercsi peluTh 3aJadyd [0 TEM TEeMaM, KOTOpbIe
BBI3bIBAJIM y HETO TPYAHOCTH B TEUEHHE ceMecTpa. 3afaud MOJO0MpaloTCi aHAIOTMYHBIE TEM,
KOTOpBIE IIpe/iIarajiiuch B KOHTPOJIbHBIX paboTax.

Bonpocs! k 3aueTy 1o Kypcy "ajnredpandeckasi anropuTMuka'’

[Ipunuun nonHoM ynopsimodeHHoctH. HambGonbmmit o0t genmurens (HOJ) menbix
yrcen. Teopema o mpencraBienun HOJ[. Teopema o pemieHun IHHEWHBIX TUO(PAHTOBBIX
ypaBHenuii. CoiictBa HOJI. Haumensmiee o6miee kparHoe (HOK) nenbix uuncern.

Anroput™ EBkiamaa m teopema Jlame. IlocnemoBarenbHocTh ®PuboHaUun. JlemMMBI 0
4yyciie uTepanuil anroputMa EBkinaa. /[BondHas orieHKa CI0KHOCTH aJITOPUTMA.

Pacmpennsiii anroputm EBknuaa s yucen. Beruucnenue koadduiueHtoB besy.
Ouenku ko3 dunrenTos besy.

Anroputm EBknmpga u  uenHbsle Jpobu. CBoiicTBa uHenHbIX ApoOeil. Teopema
€MHCTBEHHOCTH. TeopemMa o TMpenCTaBICHUM PAlUOHAIBHBIX 4YHCEN LEMHBIMU JApOOSMHU.
[Tepuonuueckue nenHsle apodu. CpoiicTBa moaxoadumx apodei. Teopema o mpuOIMKEHUN
WPPALMOHATBEHBIX YUCEN MOIXOAIUMHU JIPOOSMHU.

Hepaznoxumble u mpocteie uucna. CBa3p Mexay HuUMUA. OCHOBHas Teopema
apu@meruxku. dakropuanpHble Kojbla. TeopemMa o MpocThiX yuciaax. DyHkus Diiepa u ee
OCHOBHBIE cBoOlicTBa. Pemero Dparochena

CpaBHenuss u ux coicTtBa. Kiaccel BbrueroB mo monyno m. LlenoctHoe konblo.
HeoOxomuMble M J1OCTaTOYHBIE YCIOBHUS IIEIOCTHOCTH KOJIbLIA. Y CJIOBHE CYIIECTBOBAHUS
MYJBTUIUIMKATUBHOTO 00paTHOTrO 1Mo MOAY/II0 m. KoJsbllo U 1osjie BHIYETOB 0 MOIYJIIO M .

EBximnoBsl koinbia. LlemoctHoe kosbmo. Kombio menmbix rayccoBeix uucen Z[i],

IPOBEpPKa €ro eBKIMIOBOCTH. Pa3iokeHHe Ha MHOXKHUTEIH B €BKINI0BOM Koublie. Teopema
€IMHCTBEHHOCTH DAa3JokKeHus: Ha MHoxwuTenu. PaxtopuansHocTh Kosibla Z[i]. Teopema o

MpoCTOTC HOPMbBI HENIPHUBOJUMOIO 3JICMCHTA H3 Z[I] TeopeMa 0 TOYHOI CyYMMC JBYX

KBQJIpaToOB M cJeACTBHEe W3 Hee. HeoOXOQMMOe W J0CTATOYHOE YCIOBHE HEMPUBOIMMOCTU
nenoro yucna B Z[i]. HempuBoaumocts smementa u3z Z[i].

Oynkius Mébuyca u ee cpoictBo. Popmyna obOpamenuss MéOuyca (aaauTHBHAS
dbopma).



Manas Teopema ®@epma. Teopema Ditnepa. IMXOTOMUYECKUI aITOPUTM JJIsl BO3BEAECHUS
B CTeNeHb. AJIUTUBHAS (POpMa TUXOTOMUYECKOTO allTOPUTMA.

IIceBgonpocteie yuciaa 1O JAaHHOMY oOcHoBaHuto. IIpumepsl. Ywmcia Kapmaiikna.
Teopema Buibcona.

MynpTumnukatuBHas rpynna konbua Z,. Teopema o mopsake rpynmsl. Lukmmueckue

rpynnsl. [IpumuTuBHBIN KOpeHb 1o Moaymo m . Ilopsanmox snemenrta rpynmsl. Teopemsl o
HOopsiIKe 3JIeMeHTa rpynnbl. JleMma o mopsike Npou3BElEHUs [BYX 3JEMEHTOB abereBon
rpynnsl. Jlemma o rpynme, nopspoxk kotopoil paBeH HOK nopsinikoB Bcex €€ 37I€MEHTOB.
Huknuanocts rpynmel Z mpu npoctoMm P. Jlemma I'aycca. Teopema IMaycca (Heobxomumoe u

J0CTAaTOYHOC YCJIIOBHUEC HUKIHMYHOCTHU TPYIIIIbI Zn) KomngectBo IMPUMHUTUBHBIX KOpHeﬁ 1o

MOJYJII0O m .
Teopema o penieHUSIX TUHEHHOTO CPABHEHUSI C OJTHUM HEU3BECTHBIM U CJIE/ICTBUE U3 HEe.
Kuraiickas Teopema 00 ocrartkax g abeneBod rpymmbl Z(, =NM CraeacrtBue u3 Hee.

OGoOmenne Ha cmydail (= P p;2...ps°. Kwuralickue TeopeMbl 06 OCTaTKax Ui CHCTEM

CpaBHEHUHU.

MuoromonynsHast apudmeruka. [IpencraBneHue co cMemaHHBIMUA OCHOBAaHUSIMH.

Tectsl pocToThl. JleTepMUHUCTHYECKUE TECThl, OCHOBAaHHbIE Ha periere DparocdeHa,
kpurepun Buibcona. Tect Jlioka m ero obocHoBanue. HemocTaTkm IeTepMHHUCTHUECKHX
TecToB. TecThl mceBaonpocToThl. CHUIBHO ICEBIONPOCTHIE YHCIA 0 JAHHOMY OCHOBAHHUIO.
Teopema 0 cCymiecTBOBaHMM OECKOHEYHOI'O YHCIIA ICEBIONPOCTBIX YHUCEN 10 OCHOBAaHUIO 2.
cBoiictBo uncen Kapmaiikina. O60cHOBaHUE T€CTa CHIIBHOM ICEBIOIPOCTOTHI.

JIuHelHblE  pEKyppeHTHBIE  IIOCIEAOBAaTEIbHOCTH  MAaKCUMAaJIbHOIO  IEPHUOAA.
[lepuoanueckue M MOYTH MEPUOJUYECKHE IOCIEA0BAaTENbHOCTH. OJHOIIAroBblE T'€HEPATOPHI.
Teopema 0 [uIMHE IepuojJa M MHIEKCE BXOXKIEHUSA B Iepuoi. JlekapToBo mnpousBeneHue
reHepatopoB. Teopema O mepuoJe M UHAEKCE BXOXKJAECHHA B IMEpUOA Ul JAEeKapToBa
IIPOU3BENEHUS IeHepaTopoB. POpPMYIUPOBKH JEMM O CTEIEHU JIMHEHHOrO TEHEparopa, O
dynxkmmm S (X) B ciydasx, korma P -- mpocToe HedeTHoe M P =2. JleMma o reHepaTope

MakKCUMaJIbHOTO Tieproga. HeoOxomumple W JOCTATOYHBIE YCJIOBHS TOTO, YTO JIMHEHHBIN
TE€HEepaTop UMEET MaKCUMAaJbHbIN IIEPUO/L.

Bonpocsl! 1J1s1 caMONIpoOBepKH NPH NMOATOTOBKe K 3a4eTy Ha mpuMepe TeM 2 -- 5.

Bonpoc 1. KakoBbI yclioBuUs pa3peuInMOCTH JIMHEHHOTO T10(GaHTOBA YPaBHEHUS C ABYMS
HEW3BECTHBIMU?

BapuaHTbl OTBETOB:

1). JInodaHTOBO ypaBHEHUE pa3peIINMO BCET/Ia.

2). JlnodaHTOBO ypaBHEHHE pa3pelInMO TOT/Ia U TOJIbKO Toraa, koraa HO/I koaddummentos
MIPU HEM3BECTHBIX JICJTUT CBOOOTHBIN YJIeH.

3). duodaHTOBO ypaBHEHHE pa3pemnMo, eciii Bce ero KodpUIMEHTHI AeNATCS Ha OJHO U TO
K€ YHCIIO.

Bonpoc 2. KakoBa onieHka uucna aenenui anropurma EBknmnaa naxoxaenus HOJl nByx
HENBIX TTOJIOKUTEIBLHBIX YHCEIT?
BapunaHTbI OTBETOB:
1). Yucno neneHuii MaxopupyeTcsi S-KpaTHbBIM YUCIIOM JECITHYHBIX U(P B MPEACTaBICHUN
HAaWMEHBIIIETO U3 ABYX YHCEL.
2). Hucno neneHuit MaXopupyeTcsl S-KpaTHBIM YUCIIOM JECATHYHBIX U B MPEACTaBICHUN
HanOOJIBIIIETO U3 ABYX YHCEL.
3). KonuuecTBo AeneHnii MaxXOpUpyeTcss YUCIOM

|210 g,M |+1



rac M -- makcuMansEHOE U3 ABYX YHCCIL.

Bonpoc 3. Ectb 11 oTiinune Mexay anropuTMoM EBKiNIa ¥ paciIMpeHHBIM aJITOPUTMOM
Esxnnga ?

Bapuantsl 0TBETOB:

1). OTH aNropuT™MbI HUYEM HE OTIMYAOTCS IPYT OT Jpyra.

2). Pactmmpennsiii anroput™ EBknnaa umet kosddunments: besy, a anroputm EBxinaa umer
HOJI nByx uucern.

3). Pacmmpennsiii anroput™ Epkimnaa umer HO/L nByx uncen u kosdpunuentsr besy, B To
BpeMs Kak ¢ IOMOILIbI0 asiroput™Ma EBknnaa MmoxHo Haiith e HO/L uncen.

Bomnpoc 4. Kakoii HenpepbIBHOU JPOOBIO MPECTABISAETCS PAIHOHAIBHOE YHCIIO?
Bapuantsl 0TBETOB:

1). beckoHeuHOM TTEPHUOIUUYECKOM.

2). Koneunoii.

3). beckoHeuHOH HENMEPHOINIECKOM.

Bomnpoc 5. Urto moxxHO ckazate 0 HOJI uncnurens u 3HaMeHaTeINsl MOIX0sAIIeH 1poou?
BapuanTsl 0OTBETOB:

1). Ou Gomnpbie 1.

2). OH paBeH YHUCIUTEIIO MOAXOAALIEH 1podu.

3). Ou pageH 1.

Bonpoc 6. Otnuyaercs a1 MeTOJ| pa3jioKeHus B HEIPEPBIBHYIO JpOOb 1Jis pPallMOHAIbHBIX U
UPPaLMOHATIbHBIX YHUCEN?

BapuanTh! 0TBETOB:

1). U pauuoHanbHble M UPPALIMOHAIBHBIE YMCIIAa MOKHO PACKJIabIBaTh B HEPEPBIBHYIO APOOb €
HOMOIIBIO BBIJICJIEHUS 11E€10M U JPOOHON 4acTH yucia.

2). Metoa oauHaKoOB /17151 BCEX YHCEI.

3). HUppaunoHaibHble YUClia HY)KHO PacKJIaJbIBaTh B HEMIPEPBHIBHYIO JPOOb C OMOIIBLIO
BbIJIETICHUS 11€JI0M U ApOOHOM YacTH uncia. PalinoHanbHble MOXKHO pacKiiaJblBaTh B
HEMPEPHIBHYIO IpO0b TEM K€ METO/I0OM, @ MOXKHO HCII0JIb30BaTh alropuT™ EBKinna, mpuMeHss
€ro K YUCIIUTEIII0 U 3HAMEHATEII0 JAHHOTO PALIMOHAIBHOIO YUCIIA.

Bonpoc 7. SBnsiercs 11 eBKJIMIOBBIM KOJIBIIOM KOJIBIIO LEJBIX TaycCOBBIX uncen? Kak
MIPOBEPUTH EBKJIUIOBOCTH KOJbIIa?
1). He siBnsieTcs, Tak Kak B HEM HEJIb351 BBECTH HOPMY.
2). SIBnsercs. DTO LEIOCTHOE KOJIBIIO, B KOTOPOM BBEZICHA €BKJIMJI0BA "HOpMA", T. € KaKIOMY
HEHYJICBOMY JJIEMEHTY KOJIbI[a Z IIOCTABJIICHO B COOTBETCTBHE 1€JI0€ HEOTPHUIIATEITLHOE YHCIIO
9(2), ynoBneTBopsitoIiee CASTYIOIINM CBOHCTBAM:

ayms Z¥F0nuF0 cppapenmeo g(zu) = g(2);

0). AnA 100BIX ABYX 3MeMEeHTOE a,b Koaela, rge b #+ 0, cyllecTEYeT NpeAcTaEleHHe
a=bg+ r,ekoropom r = 0uau g(r) < g(b).
HopMa BBOIMTCS CIEAYIOMIUM 00pa3oM: g(a+bi)=a”+b”
3). SABnsieTcsi. DTO METOCTHOE KOJIBIIO, B KOTOPOM BBEJICHA €BKJIUAOBA "HOpMA', T. € KKIOMY
HEHYJIEBOMY JIEMEHTY KOJbIIa Z MOCTABJICHO B COOTBETCTBHE 11€10€ HEOTPHUIATETFHOE YHCIIO
0(2), y1oBIeTBOPSIIOIIEE CICAYIOIINM CBOWCTBAM:

ayms ZFO0uuF0 crppapenmso g(zu) = g(2);

0). mna mobBIX IEYX 3NeMeHTOE a,b konwna, rme b # 0, cymecTeyeT npeAcTaBIeHHE
a=bg+ r,ekoropom r = 0uau g(r) < g(b).
HopMa BBOAHUTCS CIEIYIOIHM 00pa3oM: gla +bi)=a® — b*.



Bomnpoc 8. CoBnagaroT Ji MOHATUSA MPOCTOTO U HEPA3JI0KUMOTO 3JIeMeHTa B KoJblie? Koraa atu
IIOHATUA COBHaI[aIOT? Ectp mu MCKAY 3TUMHU NNOHATUAMU KaKadg-TO CB$I3B?

BapuaHTbI OTBETOB:

1). DTu 1Ba MOHSITHS COBNAAAIOT B TIOOOM KOJIBIIC.

2). Jlyist mo060ro KOJIblla 3TH TMOHTHS, BOOOIIE TOBOPSI, HE COBIaatoT. B konbile 6e3 penurencit

HYJISI IPOCTOM DJIEMEHT SBISETCS Hepa3noKUMbIM. OOpaTHOE YTBEPKIACHHE ISl IPOU3BOJILHOTO
KOJIbI1a HEBEPHO. DTH JIBa MOHATHS COBIAAAIOT B ()aKTOPHUATHLHOM KOJIBIIE.

3). st mo0oro KoJbIa 3TH MOHSTHS, BOOOIIIE TOBOPS, HE COBMaIaloT. B kombIle 0e3 nenurenei
HYJIS HEPA3JIOKUMBIH 3JIEMEHT SIBIIICTCS MPOCThIM. OOpaTHOE YTBEPKACHHUE JIJIsI TPOU3BOIBLHOTO
KOJIbIIa HCBCPHO. 3TI/I JABa IMTOHATHA COBIIaJarOT B (I)aKTOpI/IaJIBHOM KOJIbIIC.

Bomnpoc 9. Jlaiite onpeaenenre Koablia BHIYETOB 110 MOAYJIIO JAHHOTO HATYpPaIbHOTO YHCIIA.
BapuaHnTtsl 0TBETOB:

1) KOHBHO BBIYCTOB 11O MOAYJIIO " -- 3TO MHOXECTBO U3 Tl KJIACCOB BBLIUCTOB C BBEACHHBLIMU
Ha HEM ONEPaLlUsIMU CIOKEHUSI U YMHOKEHMSI, OIIPECICHHBIMU UYe€pe3 U3 MPEJCTaBUTENEH, T.€.
zZ,={l0][1] ..., [n— 1]}

[a] + [b]=[a+b], [a][b] = [ab]

rae knace [a] conepsxuT Bce Lenble yncna, CpaBHUMBIE C G T10 MOJYJIIO ™.

2). KosnpLio BBIYETOB 10 MOAYJIIO #1 -- TO MHOKECTBO U3 T YHUCEIl

Z,=1{012,..,n—1}

CJIOKEHHE U YMHOKEHHE KOTOPBIX TPOBOAUTCS MO MOAYIIO 71 .

3). Kosb110 BBIYETOB MO MOAYJIO 7 -- TO MHOXECTBO U3 1 YHCEI
Z,={012,..,n—1}

Bonpoc 10. Chopmynupyiite ycaoBus 00paTUMOCTH 3JIEMEHTa B KOJIBIIC BEIYETOB 110 MOIYITIO
L.

BapuaHThl 0OTBETOB:

1). JIro6oit HEeHyIEBOM SJIEMEHT KOJIbIIa BEIYETOB 00pPAaTHUM 110 MOAYIIO 7.

2). DneMeHT KOJblla BBIYETOB 00paTHM, €CITM OH HE JIETTUTCS Ha H.

3). DaeMeHT KoJblla BEIYETOB 0OpPAaTUM TOTJa U TOJBKO TOT/A, KOTAa OH B3aUMHO IMPOCT C .

Bonpoc 11. Mmeer u pemieHus: CpaBHEHNE
15x = 7 (mod 25)?

BapuanTs! 0TBETOB:

1). Oto cpaBHeHue nmeet S5 pemeHud, nockonbky HOJI 15 u 25 pasen S.

2). OTO cpaBHEHHE UMEET OJTHO PELICHHUE.

3). CpaBHeHnue He umeet pemieHuit, nockoiabky HOJI 15 u 25 ve genut 7.

OtBeT 000CHOBATD.

Bonpoc 12. CkonbKo pelieHnii UMeeT CpaBHEHHE
24x = 16 (mod 40)?
BapuanTsl 0TBETOB:
1). Ono umeer 8 pemenunii no moxymto 40, tak kak HO/I 24 n 40 paseH 8, u 8 nenur npasyro
4acTh CPaBHEHUS.
2). OHO UMEET OJIHO PEILICHHE.
3). OHO He uMeeT peleHui.

IIpaBujibHbBIE OTBETHI

Bompoc Bapunant Bompoc Ne | Bapuant Bompoc Ne | Bapuant
Ne OTBETA OTBETA OTBETA




1 2 5 3 9 1
2 1,3 6 3 10 3
3 3 7 2 11 3
4 2 8 2 12 1

KonnuecTBo mpaBUIbHBIX OTBETOB HE MEHEE 8 BMECTE C MPaBMJIBHO PEUICHHBIMH 3a/1a4aMH I10
W3YYCHHBIM T€MaM COOTBETCTBYET YPOBHIO (POPMHUPOBAHUS B paMKax JaHHON JUCIUTUIHHBI
komnereHuii OIIK-2 He HuXke moporoBoro ypoBHs. B 3TOM ciydae CTYIEHTY BBICTABIISIETCA
OLICHKA "3auTeHo".

Cnucox BOIIPOCOB " (I/I.J'II/I) 3aJaHMH 1J1s NMpoOBEACHUSA HTOrOBOH aTTecCTAllMK

WTorosas arrecTanus no AUCUUIUIMHE TPOBOAUTCS B (hopMe sK3aMeHa. DK3aMeH COCTOUT
U3 MUCbMEHHOW U ycTHOU vacteil. [IluchMeHHas 4acTh NPOBOJUTCSA B BUJE KOHTPOJIBHOM pabOThI
Mo 3ajJaydaM, pEIIABIIUMCS BO BTOpoM cemectpe (tembl 11 -18). 3amaum aHalOru4HbI
IPUBEJCHHBIM B KOHTPOJIbHBIX paboTtax 5 - 6. Bo3amokHO nobaBnenue 3aaa4 no teme "beicTpbie
ITOpUTMBl  TUGPOBOI  00pabOTKM curHaioB". YCTHAas dYacTh TPOBOAMTCA B  BHIE
cobecenoBanus. CTyAeHT OTBe4aeT Ha BONPOCHl Owiera M BONPOCHI IPeroaaBaTesis,
BO3HUKAIOIIIKME B IPOLIECCE U3JI0KEHUS TEOPETUUECKOT0 MaTepuara.

IIpumepHbie 3a1aHuA 110 TeMe ""BbicTpbie anropuTMbl HUGpPoBOI 00padOTKH CUTHAIOB'

1. Ucnonp3ys anroputm BuHorpazna, mocTpouTh ONTHUMAJIbHBIN 10 YMHOKEHUIO
QJITOPUTM BBIYMCIICHUS IPOU3BEIECHUS ABYX MHOIOWIECHOB 10 MOJYJIIO MHOTOWIECHA

(x— 2)(x*+ 1)

Haa noiem K. Haiitu 4ncio yMHOXEHHI U CIIOXKCHUU.
2. Hcnonw3ys anroputm Peiinepa, cBectu 9-rouednoe npeodpazoBanue Oypbe k cBepTKe.

Bonpocskl Kk 3k3aMeHy no kypcey "ajaredpandeckas aaropurmmuka'

Kosabuo menbix yuces

[Tpunuun nonHoW ymopsaodeHHocTd. HamGonpmuit obumit penutens (HOZ) membix
yncen. Teopema o mpencraBiennn HOJI. Teopema o pemieHUM JIMHEWHBIX IUO(PAHTOBBIX
ypaBuenuii. CoiictBa HO/I. Hanmenbiiee o6mee kpatHoe (HOK) nensix uncen.

Anroputm EBxinpa u teopema Jlame. [locnenoBarensHocTh ®Pubonayun. Jlemmsbl o
qucie urepanuil anroputMa Eskinia. /[BondHas olleHKa CI0KHOCTH alrOpUTMa.

Pacmmpennsiit anroputm EBknmma st yucen. Beramcnenne xodddunuentor besy.
Onenku kodddunueHtos besy.

AnroputM EBkimuaa u  nensHsle napoOu. CpoiictBa uenHbeIx apoOeii. Teopema
€IMHCTBEHHOCTU. TeopeMa O TMpeICTaBIE€HUH pAlMOHAIBHBIX YHCEN UEMHBIMH JIPOOSIMH.
[Tepuoanueckue nenuHsle Ipobu. CpoiicTBa moaxoasmux apobeit. Teopema o mpuOIMKeHUU
UPPALMOHATIBHBIX YHCEN MOIXOASAIIUMH IPpOOSIMU.

Hepaznoxxumele m mpocteie uncna. Ca3p Mexay HuUMHA. OCHOBHas Teopema
apupmetuxu. PakTopuaabHble Koibla. TeopemMa o mpocThix uuciax. DyHkuus Diinepa u ee
OCHOBHBIE CBOMcTBa. Pemero DpaTocdena

CpaBHenuss u ux coictBa. Kitaccel BbieToB mo monynro m. IlenoctHoe konblo.
HeoOxonumble M J1OCTaTOYHBIE YCJIOBUS ILIEIOCTHOCTH KOJIbLIA. Y CIIOBHE CYIECTBOBaHUS
MYJIbTUIIMKATUBHOTO 0OpPaTHOTrO 1Mo Moay 0 m. KoJbIlo M 1oJie BBIYETOB 110 MOAYIIIO M .

EBximmoBsl kombia. llemoctHoe koipmo. Kombio memsix rayccoBeix umcen Z[i],

IMPpOBEpPKa €10 CBKIMUIAOBOCTHU. PaznoxxeHre Ha MHOXXHUTEIN B €BKIMIOBOM KOJIBIIC. TeopeMa



CIMHCTBEHHOCTH pas3lioKeHHss Ha MHOxuTenan. daxropuanpHocTh Konbua Z[i]. Teopema o
IPOCTOTE HOPMBI HempuBoxuMoro siementa u3  Z[i]. Teopema o TOYHOW cymme IBYX

KBaJpaToB M ciencTtBue u3 Hee. HeoOxoaumoe M JOCTAaTOYHOE YCJIOBHUE HEMPUBOAMMOCTH
nesnoro yucia B Z[i]. Henpusoxumocts nementa usz Z[i].

Oynknus Mébuyca u ee cBoiictBo. Dopmyna obOpamenus MéOuyca (aaauTHBHAS
dopma).

Manas teopema @epma. Teopema Diinepa. JIMXOTOMUUECKUNA aITOPUTM JIJIsl BO3BEIACHUS
B CTEIIEHb. AJIMTUBHAS (popMa TUXOTOMUYECKOTO aJIrOpUTMA.

[IceBgonpocthie yuciaa 1o JAaHHOMY ocHoBaHuto. Ilpumepsl. Ywucina Kapmaiikia.
Teopema BuibcoHa.

MynbTumkatuBHas rpymna konbua Z,. Teopema o mopsiake rpynmbl. [ukimnueckue

rpynnsl. IIpumuTuBHBIN KOpeHb 1o Moaymo m . Ilopsanmox snemenrta rpynmbl. Teopemsl o
HOpsiIKe 3JieMeHTa rpynnbl. JleMMma o mopsjke NHpoM3BEAEHUS [BYX 3JEMEHTOB abesneBoi
rpynnsl. Jlemma o rpynmne, nopspok kotopoil paBeH HOK nopsinkoB Bcex €€ 37I€MEHTOB.
Huknuanocts rpynmel Z mpu npoctom P. Jlemma I'aycca. Teopema Iaycca (Heobxomumoe u

A0CTATOYHOC YCJIIOBHUC HHUKIIMYHOCTH TPYIIIIbI Zn) KomngectBo IMPUMHUTUBHBIX KOpHeﬁ 1o

MOJYII0 m.
Teopema o pereHusX JUHEHHOTO CPABHEHUS C OJTHUM HEU3BECTHBIM U CIIEJICTBHE U3 HEe.
Kuraiickass teopema 00 ocraTkax s abeneBodt rpynmnsl Z¢, (=nNM CrieacrBue u3 Hee.

OGoOmenne Ha cmydail (= P p;2...pe°. Kwuralickue TeopeMbl 06 OCTaTKax JUIs CHCTEM

CpaBHEHUHU.

MuoromonynsHas apudmernka. [IpencraBienne co cMEaHHBIMA OCHOBAHHUSIMHU.

Tectbl mpocToThl. JleTepMUHUCTHYECKHE TECTHI, OCHOBaHHbIE Ha pelmiere JpaToceHa,
kputepun Bunbscona. Tect Jloka m ero obocHoBanuwe. HemocraTkw IeTEpMUHHUCTUYCCKHX
TecToB. TecThl mceBaonpocToTbl. CHIBHO IICEBAONPOCTBIE YHKCIA MO JaHHOMY OCHOBAHHUIO.
Teopema 0 cyiecTBOBaHMM OECKOHEYHOI'O 4HCja ICEBIONPOCTHIX YHUCEN IO OCHOBAHMIO 2.
cBoiictBo uncen Kapmaiikina. O60ocHOBaHME TeCTa CUIIBHOM MCEBAOMPOCTOTHI.

JluHeiiHble  PEKYppEHTHbIE  MOCJIEAOBATEIBHOCTH  MAKCHUMAJIBHOTO  MEPUOJA.
[lepnonnueckre U MOYTH MEPUOJUYECKHE TOCIEAOBATENbHOCTU. OJHOIIATOBBIE T€HEPATOPBI.
Teopema 0 muMHE nepuoda M HMHACKCE BXOXKACHUA B INEPUON. JlekapTOBO IpPOU3BEACHUE
reseparopoB. Teopema O mepuoOae M MHACKCE BXOXKACHUS B NEPUOJ JUIA JEKapTOBa
MPOU3BEIAEHUsT TeHeparopoB. MDOPMYIUPOBKM JIEMM O CTENEHHM JIMHEWHOrO TIEeHEparopa, o
¢ynaxkmmm S (X) B chydasx, korma P -- mpocToe HedeTHoe M P =2. JleMma o reHepaTope

MakCUMaJbHOTrO Tiepuoga. HeoOxomumple W JOCTATOYHBIE YCJIOBHS TOTO, YTO JIMHEHHBIN
reHEpaTOp UMEET MAaKCUMAJIbHBINA MIEPHOJ.
Koib1io MHOTO4JIEeHOB

Mmuorounensl. EBkiaunoBo nenenue. KopHu wmHorownena. Meron [oprepa (nBa
aIropuTMa).

Nurepnionsanus Hazg nojgeM. @opmyna Jlarpanxka. THTEpHOALuUs ¢ IOMOILBIO KUTANCKON
TEOpEeMBbI 00 OCTaTKaX.

[IpocThie ¥ HENPUBOIMMBIE MHOTOWIEHBI. KilacChl 3KBHBaJIEHTHOCTH 1O MOAYIO M(X).
dakropkoibiio K[X]/(m(x)).Toae K[x]/(m(x)). IIpocteie pacurupenus mons K.

EBKIMI0BBI KOJIbIIA U AETUMOCTh MHOrowieHoB. Hopma anementa. HOJ] MHOrO4I€HOB.
Anroput™ EBKnHaa 1151 MHOTOWJIEHOB.

Asnroput™M EBKIMAa AJisi MHOTOYIEHOB Han nojeM. PacmmpenHbiid anroputMm EBkimma
JUTsE MHOTOWIIEHOB HaJl ojieM. «Koaddurments» besy.

Kwuraiickas Teopema 00 ocTaTkax Jijisi MHOTOUYJICHOB.

Henpusogumbie MHOrowsieHsl. MakTopuaibHble U €BKIMIAOBBI KOJbLa. Pa3noxeHue Ha
MHOXHUTenH. Teopema Taycca. IlpumuTuBHBIE MHOrowieHsl. PanmoHalbHBIE  KOpHU



MHOrowieHoB u3 Z[x]. Kpurepuit Dii3eHInTeiiHa HEMPUBOIMMOCTH MHOro4wieHa Haj Z (B

(bakTOpHAIBLHOM KOJIBIIE).
PaznoxeHue MHoOrouseHa Ha CBOOOJHBIE OT KBaJIpaTOB MHOMKUTEIUM B KOJIbLE
xapaktepuctuku 0.

Henpusoaumeie MHOrowienbl ¢ kodpuumentamu us Z,. Teopemsl. Ywucio

HEIPUBOUMBIX MHOTOYICHOB CTEIEHU N B Zp[x]. Kputepuii HEPUBOIUMOCTH MHOTOYJICHA
Hag Z o - «Pemero Dpatochena» I MHOTOWICHOB Haja Z .

Hoas TI'axya

Koneunoe mone. Teopema 00 yclIOBHSAX, KOTOPBIM JOJDKHO YIOBIETBOPSTH KOJIBIIO,
YTOOBI OHO SIBJISUIOCH ToJieM. Teopema 00 ypaBHEHUH, KOTOPOMY YJIOBJIETBOPSIOT BCE DJIEMEHTHI
KOHEYHOTO I0JIsI ¥ CleICTBUE U3 Hee. Teopema o nopsiake 3JeMeHTa KOHEYHOoro nojs. Teopema

o takropromnsue Z,[x]/(p(x)). IIpocroe pacmmpenue mons Z,. OOpaTHOE yTBEpPKICHHE.

XapaxkTepHucTHKa 1oJisl. MyJIbTHIIMKATUBHAS TPYIIIa KOHEYHOTO NoJst. [I[pUMUTHBHBIN 37IeMEHT
nois. HaxosxjeHne NMpUMUTHBHOTO JJIeMEHTa B KOHe4HoM moie. Jlemma. [lone pasnoxeHust
MHOTOWIeHa. TeopemMa O CyIIeCTBOBAaHHMHM MHUHHMMAJIBHOIO MHOTOWIEHA /IS anredpandeckoro
HaJ| 110JIeM 2JeMeHTa. Teopema 00 anreOpandHOCTH JIF0OOr0 3JIEMEHTa MPOCTOr0 PACIIUPEHUSL.
[IpaBuo BO3BECHHUS B CTEIEHB P B MOJIE C XapaKTEPUCTUKU P U clencTBHs U3 Hee. O0o0mieHue
TEOPEMbI O BO3BEJICHUU B CTCIICHb.

Kopun menpusogumoro muorounena B Z,[X]. Teopema o kopmsx. CymecTBoBaHHE

KOHEYHOro Moyt u3 P’ sneMenToB (p — mpocrtoe). HenpuBoauMble MHOTOYIEHB B KOHEUHOM
nosie. TeopemMa CylecTBOBaHMS HENPUBOJAMMOIO MHOIOYIEHA CTENEHU I B KOHEYHOM IIOJIE.
Teopema 0 TpoM3BENEHHH BCEX HENPUBOAMMBIX MHOrouneHoB u3 Z,[X], cremenm koTopmix

nensaT . PaznokeHne MHOTrOWIeHa Ha HENPHUBOJAMMBIE B KOHEUHOM modse. Iloctpoenne nosei
Tanya GF(2").
BoicTpbie anroputMbl HM(pPoBoii 00padOTKH CUTHAJIOB

[lonsatue ObicTporo anroput™ma. MarpuuHas 3ammMch — anropuTMa.  MaTpuIsl
npeacinoxkeHnid U mocrenoxkenud. Ludposoit ¢wmietp. 3amava dunabrpanmu, Punbtp C
KOHEYHBIM UMIYIbCHBIM OTKIUKOM (KMO-dunptpsr). Onpenenenre TMHEHHON CBEPTKU. 3alUCh
4epe3 MHOTOUJICHBI.

[uxnudeckast CBepTKa U €€ CBA3b C JIMHEHHOM. 3amuch 4Yepe3 MHOTOWICHBI.

AnroputM Kyka — TooMa BbluMcIEHHUS TMHEWHON CBepTKHU. MimtocTpanus Ha npumepe
2X2 — cBepTkH. MarpuuHas (opma 3anucu anroputma. MoauduKamys aaropuTma.

Anroput™bl BuHOTpana BeMUCIEHHSI KOPOTKUX CBEPTOK. MIumocTpanus Ha npuMepe 3X2
— cBepTku. MarpuyHas 3anuck anroputMa. [loctpoeHune anropuTMoB KOPOTKHMX JIMHEWHBIX
CBEpPTOK: 3X3 — CBEepTKa.

Momudukanuss anroputMa BuHorpazma, cooTBeTCTByOLIas BBIOOPY MHOrOUIEHa
MEHBIIIEH CTEIIECHH.

[TocTpoeHne anropuTMOB KOPOTKHMX LHKIMYECKUX CBEpTOK. J[Ba crocoba perieHus.
Nnmroctpanus Ha npuMepe 4 —TOYSUHON TUKINYECKOU CBEPTKH. MaTpuyHas 3armuch.

CnoxHocTh anropuTtMoB cBepTKH. OIlEHKAa CHHU3Y KOJIMYECTBA YMHOMKEHUH U
BBIUMCJICHMS] JIMHEHHOM cBepTkU. Teopema 00 OIEHKE CHU3Y 4YHCIa YMHOXEHUH IpHU
BBIYNMCIICHUM IIPOU3BEACHUSA [BYX MHOIOWIECHOB II0 MOJYJII HENPUBOJMMOIO MHOIOYJIEHA
p(x) cremenu n. O6GoGuieHue Ha ciydvail, korma P(X) packiaabiBacTcs B mpousBencHue K

Pa3IMYHbIX HENPUBOIUMBIX MHOTOWIEHOB ((POPMYITHPOBKH).
Onpenenenue auckperHoro npeobdpazoBanus Oypoe (AIID). Teopema o cBepTKe.
Beluucnenne NHUKIMYECKOM CBEPTKH C HCIOJIB30BAHMEM TEOPEMBI O CBEPTKE U
JTUCKpeTHoro  mpeoOpazoBanust ~ Dypre.  BemectBenHoe — mpeoOpaszoBanue  Dypebe.
OnHOBpeMEHHOE BbIUMCICHHE IBYX BEIIECTBEHHBIX CBEPTOK.



Anroputm Kymu — Teioku ObicTporo mpeoOpasoBanusi @ypre. OneHKa CI0XHOCTU
alnropuTMa.

Anropurmsl Kynu — Teroku 1o manomy ocHoBanuto: BII® — anropurm Kymu — Trroku
10 OCHOBAHHUIO JIBa C MpopekuBaHuem 1o BpeMeHu, bIID — anroputm Kymum — Teroku 1o
OCHOBaHHUIO JiBa C IpOpeXHBaHUEM IO yactoTe. MmmocTpauus Ha npumepe 8 — TOUEYHOIO
npeoOpazoBanus. OneHKa CII0KHOCTH 3TUX aJITOPUTMOB.

BII® — amroputmel Kymu — ThpIOKM 10 OCHOBAaHHIO YETBIPE C IPOPEKUBAHUEM I10
BPEMEHHU U IO 4acToTe. MaTpuyHas 3aluch U OLEHKA CII0KHOCTH.

Anroputm ['yna — Tomaca OeicTporo npeodpazoBanust @ypbe. CI0KHOCTh aITrOpUTMA.

Brruucnenune npeoOpazoBanus Pypbe C MOMOIIBIO CBEpTKH. Anroput™m Pelimepa s
npocThix umcen. Mimroctpanus anroputma Pelinepa B moie GF(p). [loctpoenue 5 — Toueynoro

npeoOpazoBanust Dypwe ¢ moMorpio anroputma Pelinepa.

Anroputm Peiinepa B ciydae, korja AjauHa IpeoOpa3oBaHusl paBHA CTENIEHH HEYETHOTO
npoctoro uncia. Cityyaii, Koraa JIjauHa npeodpa3oBaHusl paBHa CTENEeHU BOMKU. VutrocTparus
Ha puMepe 16 — Toueunoro npeodpazoanus Dypee.

Anroputm Bunorpana s Oeictporo mpeoOpazoBanus @ypbe Manmoit mmunbl. Ciydaw,
KOrJia JJIMHa IpeoOpa3oBaHuUsl paBHA:

a) MPOCTOMY YHCITY;
0) CTENeHH MPOCTOrO YHCHA;
B) CTETICHU JBOMKH.

3. HpaBnna BBICTABJ/ICHHUA OLICHKHN HA 3K3aMCHE.

DK3aMeH COCTOMUT U3 NUCbMEHHOW M yCTHOM yacTell. IlucbMeHHas yacTh MPOBOJAUTCS B
BUJC KOHTPOJIbHOW paboThl MO 3ajayaM, pELIaBIIMMCS B TEUYEHHE CceMecTpa. 3ajauu
AQHAJIOTMYHBI NPUBEJCHHBIM B KOHTPOJBHBIX padoTtax 1 - 5. YcTHas yactb NpOBOJUTCS B BHUJIE
OTBETa Ha BOIPOCHI HK3aMEHAIIMOHHOTrO Owiiera. B sk3aMeHalMOHHBbIE OMJIET BKIIIOYAETCS JBa
TEOpETUYECKUX Bonpoca. Ha noaroroBky k oTBeTy naercs He MeHee lJaca.

CryneHT oTBeyaeT Ha BOIIPOCH! OMiIeTa U BOIPOCHI MPENoAaBaTes, BO3HUKAIOIIUE B
IIPOLIECCE U3JI0KEHHS] TEOPETUYECKOIO0 MaTepHara.

IIo wroraM »5K3amMeHa BBICTABIIICTCA OJHA U3 OLEHOK: «OTIUYHO», «XOPOLIO»,
«YAOBIIETBOPUTENBHO» HUJIU «HEYIOBIECTBOPUTEIBHOY.

Onenka «OTJMYHO» BBICTABISETCS CTYAEHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOoe U
IIOJIHOE BJIAZICHHE COJEP>KAHMEM MaTepuasa M MOHATHIHBIM amnmapaTtoM Kypca «I'eomerpusi»,
pemaer He MeHee 3 3a7a4 U3 MPAaKTUYECKON 4acTH K3aMEHA; OCYIIECTBIISIET MEXIIPEIMETHbIE
CBSI3M; YMEET CBA3BIBATH TEOPHUIO C NPAKTUKOW. CTyNEHT JaeT pa3BEpHYTHIE, IIOJHBIE U YETKUE
OTBEThl Ha BOIPOCHl JK3aMEHAI[MOHHOIO OmjieTa U JONOJHHUTEIbHBIE BOINPOCHL, COOIIOAAET
JIOTUYECKYI0 TIOCIEN0BATENbHOCTh IIPU H3JIOKEHUU Marepuaia. [paMOTHO HCHONb3yeT
TEPMHUHOJIOTHIO TE€OMETPHH.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTIMYAETCA MEHbIIEH 0OCTOSTENbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TOJHOTOH. B OTBeTe MMEIOT MECTO OTAeNbHbIE HETOYHOCTU
(HecyllecTBEHHblE  OMIMOKH), KOTOpbIE  HCHPABISIOTCA  CaMHUM  CTYAGHTOM  Iociie
JIOTIOJTHUTEIIBHBIX U (WJIM) YTOUHSIOIMX BOIPOCOB 3K3aMEHATOpa.

Ouenka «Y10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIN 1a€T HEAOCTATOYHO
NOJHBIE M TOCJIENOBaTENbHbIE OTBETHI HAa BONPOCHl SK3aMEHAIMOHHOIO Ouiera U
JIOTIOJTHUTEIIbHBIE BOIPOCHL, HO IIPH 3TOM JIEMOHCTPUPYET YMEHHUE BBIJECINUTH CYIECTBEHHBIEC U
HECYLIECTBEHHbIE NPU3HAKU M YCTAHOBUTH IPUUMHHO-CJIIEICTBEHHBIE CBS3H; B NPAKTUYECKON
yacTu permiaer He Ooisiee 2 3amay. OTBETHl M3/Iaraercss B MaTeMaTHYECKUX TEPMHHAX, HO MpU
3TOM JIONYCKAlOTCAd OUIMOKM B ONPEIENCHUMH M PACKPBITUM HEKOTOPBIX OCHOBHBIX MOHSATHIA,



(bopMyIHpOBKE MOJOKEHUN, KOTOPBIE CTYJCHT 3aTPyIHSACTCS UCIIPABUTh CAaMOCTOSATeNbHO. [Ipn
apryMeHTalllii OTBETa CTYJIEHT He OOOCHOBBIBAECT CBOM CYyXJAeHMs. Ha yacTb MOMOTHUTETHHBIX
BOIIPOCOB CTYJEHT 3aTPYJHSAETCS 1aTh OTBET WM Ja€T HEBEPHBIEC OTBETHI.

Ouenka «HeynoB1eTBOPHTEIbHO» BBICTABISAETCS CTYIEHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIC 3HAHHS, OCCIIOPAIOYHO M HEYBEPEHHO M3JIaraeT Marepuai; He
yYMEET BBIACIATH TJIABHOE U BTOPOCTENIEHHOE, HE YMEET COEUHATHh TEOPETUUYECKUE MTOJIOKEHUS C
IIPAKTUKOM, HE yCTaHABIMBAET MEXIPEIMETHBIE CBSI3U; pelIacT MEHee 2 3a7a4 B IPaKTUUECKON
4yacTH; JOMycKaeT rpyOble OMMOKM THpU ONPENENCHUU CYIIHOCTH PAaCKpPhIBAEMbBIX MOHSTUH,
SBJICHUM, BCIICJCTBUE HEIMOHMMAHUS MX CYLIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB U
CBSI3€H; JAeT HENOJHbIE OTBETHI, JIOTMKA U IOCIEAOBATEIbHOCTh HU3JI0KEHUS KOTOPBIX MUMEIOT
CYLIECTBEHHbIE M INPUHLUUIUAIbHBIE HApPYLIEHUS, B OTBETaX OTCYTCTBYIOT BBIBOJBI.
JlonomHUTENbHBIE U YTOYHSIOLIME BOIIPOCHI S3K3aMEHATOPa HE MPUBOJAAT K KOPPEKLUUU OTBETOB
ctyaeHTa. Ha OCHOBHYIO 4acTh JIOIOJHUTENBHBIX BOIPOCOB CTYAEHT 3aTPyJIHSETCS JaThb OTBET
WJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoBIEeTBOPUTENBHO» BBICTABIAECTCA TAaKXKE CTYACHTY, KOTODPBIA B3
9K3aMEHAIIMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICS.



IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«AJiredpandeckasi aJIrOPUTMHUKA»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

Jl1g ycTiemHOoro yCBOEHHMsI JAaHHOTO Kypca HE0OX0/IMMO 3HAHUE CJIEAYIOLINX BOIPOCOB:

- CpaBHEHHS 110 MOJIYJIIO 1I€JIOT0 YHUCJIa, CBOWCTBA CPaBHEHHIA;

- (hyHKIMS Diinepa 1 ee OCHOBHBIE CBOMCTBA;

- Teopema DiJiepa U Maiiasi Teopema depma;

- KOJIBLIO U I10JIE€ BBIYETOB 10 MOJYJII0 HATYypaJIbHOT'O YHCIIA;

- MYJIbTUILTUKATUBHAS TPYIINa KOJIbIla BHIYETOB;

- CTPOEHUE MYJIbTUIUIMKATUBHBIX IPYIII KOJIEL] BBIYETOB 110 MOYJIIO IIPOCTOTO YUCIIA, 110
MOJIYJIFO CTENEHU MPOCTOrO YKHCIA U 110 MOYJIIO CTEIICHH JIBOMKU;

- anroput™ EBKiuzaa /i yucesl 1 MHOIOUYWIEHOB HaJl MOJIEM;

- cTpoenue noseit ['anya;

- IOHATHE IPUMUTUBHOTO 3JIeMeHTa noJis ['anya;

- IOHSTHE MUHUMAJIFHOTO MHOTOYIEHA alNreOpandeckoro Haj MoJIeM AJIEeMEHTa;

- CBOMCTBO KOpHE# HENPUBOAMMOTO MHOTOWIeHA U3 Koibua Z/(p)[X];

- TeopeMa O MPOM3BEICHUN BCEX HEMPUBOAUMBIX MHOTO4WIeHOB U3 Z/(P)[X], cTeneHu
KOTOPBIX JAEJIAT N.



