degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OCHOBEI BBICIIIEH anrerLI " TCOPHUU KOAUPOBAHUSA
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy cocraBui: M. H. Bsinbrii, kauj. gus.-mMat. HayK, TOIEHT

[Iporpamma obcyxieHa Ha 3acefjanny KadeIpbl MaTeMaTHIeCKUX OCHOB yrnpasienus 15.05.2023



AHHOTANMA

B kypce paccMarpuBaroTcsi OCHOBHBIC ITOHSITHS BBICIIIEH anreOphl - TPYIIIbBI, KOJbIA, ITOJIS - U UX MPUII0KEHUS
K TEOpUHM 4KCell, KOMOWHATOPHBIM 3aJadaM TEPEUUCIICHUS W TEOPUHM KOPPEKTHPYOMmuX KomoB. Ocoboe
BHUMaHHE B Kypce YACNCHO KOHEYHBIM TOJsiM. KOHEYHBIE TOJs SBISIOTCS OJHUM W3 (QyHIAaMEHTAIbHBIX
WHCTPYMEHTOB B COBPEMEHHOW TEOpeTHYeCKoW WH(OpPMATHKE, HEOOXOAMMBIM B TaKHX OONACTAX Kak
MareMarnyeckass —Kpunrorpadusi, TEOpus  KOAMPOBAHWS, TEOpHsS IUIAHHUPOBAHUS  DKCIEPUMEHTA,
JiepaHAOMU3aLUs AJITOPUTMOB.

Jns  ycHemHoOro OCBOEGHHMSI Kypca NPEANnojiaracTcsi HHTEHCUBHOE CaMOCTOSTENbHOE pEIIeHUE 3afad
CTyJeHTaMU. B pesynprare Takoro OCBOCHHS CTYJCHTHI MPHOOPETAIOT KaK IMOJE3HbIe I MHOTHX
TATBHEUIIINX KypCOB 3HAHWS, TaK M HABBIKM pa0OTHI C a0CTPaKTHBIMH MMOHSATUSAMH, KOTOPhIE HEOOXOAUMEI TIPH
W3yYEHUH MTPAKTHYECKU BCEX KYPCOB M0 MaTeMaTruKe ¥ TEOpeTHIECKON HH(popMaTuke.

1. lean u 3apa4un

Henp AucoMnInHbI
N3ydenne 0CHOB TEOpPHH TPyl M TEOPHUH KOJIEL, BKIKOUas TEOPUIO KOHEUHBIX MOJEH, U IPHUIIOKEHUI
3TUX aNreOpanyecKuX AUCHUIUIMH K IEepeUHCIUTEIbHON KOMOMHATOPUKE M TEOPUN KOPPEKTUPYIOIINX
KOJIOB.

3agaum AUCUMIIHHBI
- OCBOCHME CTyJeHTaMH 0a30BbIX 3HAHWHU (TMOHATHUH, KOHLENUIWH, METOJOB M MOJeINed) o Tpymnmax,
KOJIbLIAX, MOJISIX U KOPPEKTUPYIOIIUX KOJAX;

- TpUOOpEeTeHNE TEOPETHYECKUX 3HAHWHW M TNPAKTUYECKUX YMEHMH M HAaBBIKOB OIEPUPOBAHUS C
KOHKPETHBIMH NIPUMEPaMHU IPYTII, KOJICI] U MOJIeH;

- OKa3aHue KOHCyJ'ILTa]_[I/II\/'I U IIOMOIIN CTyACHTAM B U3YUCHHU AOIOJHUTCIIBHBIX Pa3aciioB anrerbI,
HeO6X0):[I/IMBIX JUIA UX COOCTBEHHBIX TCOPCTUICCKUX I/ICCJ'IC,E[OBaHI/Iﬁ B oOnactu I[HCerTHOﬁ
MaTeMaTHuKU.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-2 Crniocoben ucnonb3oBars coppemernble |OINK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCIICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl M MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHNUH 3a/1ad  |o0ecreyeHre  Juid  pelleHus  Hay4yHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHON obnacTu

TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW pPadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)

B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HaTh:
- OCHOBHBIC IOHSITUSA, METOIbl JOKA3aTeIbCTB U JOKA3aTEIbCTBA OCHOBHBIX TEOPEM B paslenax,
BXOISNIMX B 0230BYIO 4aCTh IaHHOW JUCITUTUTNHBL;
- OCHOBHBIE CBOMCTBA TPy, KOJEL, HOJEH, KOPPEKTUPYIOUIUX KOAOB;
- TIOAXOABI X METOJBI JIJISl PEIICHUS] TUMOBBIX 3aj7[ad O TPyIIax, KOJIbLAX, MOISIX U KOPPEKTUPYIOUIUX
KOJIax.

YMETb:




- IIOHSThH IIOCTABJICHHYIO 3a/1a4y;

- MCINOJIB30BATh CBOM 3HAHMSA IJIs pelieHus QyHIaMEeHTaIbHbBIX U NPUKIagHbIX 3anad OBATK;

- OLIEHUBaTh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;

- CTPOro JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;

- CaMOCTOSITEJIbHO HaXOAUTh alropuTMsl pemieHus 3afgad OBATK, B Tom uucie u HecTaHIapTHBIX, U

MPOBOJUTH UX aHAIIN3;

- CaMOCTOSITEIbHO BUETh CJIEACTBUS IOJIyYEHHBIX PE3Yy/bTaTOB;

- TOYHO TIPEACTAaBUTh MaTeMaTrueckue 3HaHus B oonactu OBATK B ycTHOM 1 nucsMeHHOM (opme.
BIIAJIETh:

- HaBBIKAMU OCBOCHHsS OoJbIIOro oO0bema MHopMaruu U pemenus 3agad OBATK (B Tom uucie,
CJIOKHBIX);

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI M OCBOCHUS HOBBIX JANCIMIUINH;

- KYJIBTypOW MOCTaHOBKH, aHAJIN3a W PEIICHMS MAaTeMaTUYeCKUX M MPHUKIAIHBIX 337a4, TPeOyomuX
JUTSL CBOETO PEILEHUs UCTIOIb30BaHUS MaTeMaTHUeCcKuX 1monxonoB u MmetonoB OBATK;

- IPEAMETHBIM SI3BIKOM aJreOpbl M HaBBIKAMH I'PAMOTHOTO OITMCAHUS PEIICHHS 33a]1a4 U PE/ICTaBICHUS
MOJTY4EHHBIX Pe3yJIbTaTOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Anrebpanueckre CTPYKTYPBI. 2 2 7
2 OcHOBHBIE TPUMEPHI TPYIII. 2 2 7
3 CTpyKTypHBIE CBOWMCTBAa TPYIIIL 3 3 7
4 Tomomopdu3ms! Tpytm. 4 4 7
5 [Ipunoxenus TEOpUU rpyIIl K ) ’ 7

SHGMGHTapHOﬁ TCOPHUU YUCCII.

[Ipunoxenus TEOpUHU rpymi K
6 MIEPEYNCITUTENHHOM KOMOHWHATOPHKE, 2 2 7
nemMma bepHcaiina.

7 KoJib11a ¥ OCHOBHBIE CBOMCTBA KOJIELI. 2 2 7

] Wneansl, Koablla KJIAcCCOB  BBIUETOB, ) ) 7
TOMOMOP(U3MBI KOJIEII.

9 EBKINIOBBI KOJIBIIA, HMX CBOMCTBA M 4 4 6
TIPUMEPHI.

10 [Tona, mnpumepst moneir. CBoiicTBa 3 3 7
KOHEYHBIX ITOJICH.
Koppekrupyrone xoapl. KoHcTpykimu

11 KOPPEKTUPYIOLIUX KOJIOB, OCHOBaHHBIE Ha 4 4 6
TEOPUH KOHEUHBIX TTOJICH.

Htoro yacos 30 30 75

[TonroToBka K 3K3aMeHy 0 yac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 2 (Becennuit)




1. Anrebpandeckue CTpyKTYpHI.
Omnpenenenus OnHApHOI omepanuy, HOIyTpyIIl, MOHOUIOB, FPYII.
2. OCHOBHBbIE IPUMEPHI TPYIIIL.

Huxknuueckue rpynnbsl. AJQAWTUBHAs Ipynna BbBIYETOB 10 MO0 h. I'pynma nepecTaHOBOK
(cummerpuueckass rpynna). LlukinoBoe pa3nokeHHE TEepPeCTaHOBKU. UYeTHble M HeYeTHBIE
nepecranoBkd. [loarpynmel. [lopoxmatomue win oOpasyromuye 3meMeHThl rpynmbl.  [IpsiMble
MIPOU3BENCHUA IPYyIL.

3. CTpyKTypHBIE CBOMCTBA TPYIIIL.

JleBble U mpaBbIe CMEXKHBIE KIIAacChl Tpymnmsl o noarpynne. Muaexc noarpynmnsl. [Topsaaok anemMeHTta
rpymmsl. Teopema Jlarpanxa.

ComnpsiKeHHBIE JIEMEHTHI U COIIPSDKEHHbIE OArpynIibl. HopMmanbHble TOArpYyNIIbL.

4. TomoMophU3MBI TPYIIIL.

KombOunartopusle 3aga4u o uncie GyHKIuUi, cloB B andaBuTe U pa3MeleHHH 0ObEKTOB MO siueiKam
IIPU pa3IUy4HbIX orpaHuueHusX. Yucna CTUpIKHIa IepBOro poja, peKyppeHTHOE COOTHOLIEHUE IS
HUX.

5. IlpunoxxeHust TEOPUU TPYNIl K AIEMEHTAPHON TEOPUU YUCEN.

MynbTUTUITHKATHBHAS TPYIIA BEIYETOB 110 MOAYIIO n. Manas teopema depma, Teopema Diinepa.
6. [IpmioxkeHust TeOpUU TPYIII K IEPEUUCITUTEILHOM KOMOMHATOPHKE, leMMa bepHcaiina.
HetictBus rpynn. Jlemma bepHcaiina.

7. Konbia 1 OCHOBHBIE CBOMCTBA KOJIEL.

[Ipumepsr konen. Kombrio menmbix yucen. Kombllo MHOTOWIEHOB Haj KojbIloM (TosieM). Kombiia
KJIaCCOB BBIYETOB B KOJbBIE LEJIBIX YHCENT W KOJNbIIE MHOTOWICHOB. [IpsMble CyMMBI KOJjell.
[Tonkombiro. OOpaTHMBbIE ITEMEHTHI KOJIbIIA, TPYTIa 00PaTUMBIX 3JIEMEHTOB KOJIBIIA, JISIUTEIN HYJIS.
HunbpnoTeHTHBIE 3JIEMEHTHI.

8. Mmeanpl, KoIbIla KIIACCOB BBIUETOB, TOMOMOP(U3MBI KOJIETI.

JleBble, mpaBble M OBYCTOpOHHHME Hacansl. [aBHbIE Maeanbl. MakCuManbHbIE U MPOCTBIE WICANBI.
Kompuia kmaccoB BblyeToB. Waeansl B Koibllax MHOrowieHoB. akTopkoibio. Teopema o
roMomMop¢u3Me KoJel.

9. EBKIUIO0BHI KOJbIIA, UX CBOMCTBA U MPUMEPHI.

JleneHne ¢ OCTAaTKOM B KOJbIAX LEJBIX YHCET W MHOTOYJICHOB HAJ KOJNBLOM IEJIbIX YHCEl.
EBximmoBel kombna. Mpeansl B eBKIMAOBBIX KojiblaxX. DakTOpHanibHOCTh EBKIMIOBBIX KOJICII.
Kuraiickas Teopema 06 ocTaTkax.

Anroputm EBkimna. Perenne nuHeiHbIX J1O(aHTOBBIX YPaBHEHUH.
10. Ilons, mpumepsl nosneit. CBOMCTBA KOHEYHBIX TOJIEH.
ITonsa. Ilpumepsr monei. Ilone knaccoB BeUETOB. Xapakrepuctuka nosst. IIpocroe moamorne.

Koneunrie n anre6panquKI/Ie paclIupCHuA noieit. ITome PAa3JI0XKCHU. Koneunsie nors.
]_[I/IKJ'II/ILIHOCTB MYJILTHHHHKaTHBHOﬁ TpynIibl KOHCYHOIO I10JIA. HepBoo6pa3HLIe KOpPHHU.



11. Koppektupyromue kofasl. KOHCTpyKIIMM KOPPEKTHUPYIOUINX KOJIOB, OCHOBAaHHbIE Ha TEOPHH
KOHEYHBIX TOJICH.

Kon Xammunra, kogst BUX. OtieHka pa3sMepHOCTH U KOJIOBOTO PAcCTOSTHUS 1S KooB BUX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANATIPOSKTOPOM U 3KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. duckpernsiit ananms. OcHOBHI BoIcHIel anreOpsl [Tekct] : yue0. mocodue mis By3os / FO. U.
XKypagnes, 10. A. ®nepos, M. H. Bsibiit ; M-Bo 00pazoBanus u Hayku Poc. dexepanmu, Mock.
(u3.-TexH. uH-T (TOC. YH-T .— 2-¢ U311., ucnp. u non. — M. : M3 IIpecc, 2007 .— 224 c.
2. Beenenue B anre0Opy [Teker] : B 3 4. : yuebnuk i By30B / A. . Koctpukun .— M. : MIITHMO,
2012 .— .— Y. 1 : OcHoBbI anredpsr. - 2012. - 272 c.
3. Anre6pa [Tekct] : Onpenenenusi, TeopeMsl, GopMyIis : [yueOHUK ams By30B] / b. JI. Ban nep
Bapgen ; mep. ¢ Hem. A. A. bensckoro .— 3-e u3j., crepeorun. — CII6. : Jlans, 2004 .— 624 c.

JlononHuTeNbHAS TUTEPATypa
1. Kypc Boicmeit anre6pst [Teker] : yueOnuk amst By3os / A. I. Kypom .— 10-e uzn., crepeorun. —
Hayka, 1971 — 431 c.
2. OcHoBbl Teopuu rpynn [Tekct] : [y4e6. mocobue s By3oB] / M. U. Kapranonos, 0. U. Mep3nskos
.— 4-e m31., nepepab. — M. : Hayka ; ®usmariut, 1996 .— 288 c.
3. OcHoBsl Teopun uncen [Tekcr] : yue0. mocobue nns By3os / M. M. Bunorpagos .— 11-e u3s.,
crepeorun. — CII6. : Jlans, 2006 .— 176 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://www.mou.mipt.ru
http://vyalyy.narod.ru/da2.html

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. MeTonuyeckne yKkazaHusi JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJI5)

Crynent, uzyuarommii Kypc «OCHOBBI BBICIIEH anreOpbl U TEOPUU KOXMUPOBAHH'", TOJDKEH C OJHON
CTOpPOHBI, OBIAJETh OOIIMM MOHATUHHBIM alIapaToM, a C JPyrod CTOPOHBI, JODKEH HAYYUTHCS
MPUMEHATh TEOPETHUECKHUE 3HAHUS HA TPAKTUKE.

B pesynbrate u3ydeHWs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIPENEIECHMs, MOHATHA,
aKCHOMBI, METO/IbI I0KA3aTEIIbCTB.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOsSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;



— pellieHue 3a/1a4, peAIaraeMblx CTyIeHTaM Ha 3aHATHUSX U B KaueCTBE KypCOBOIO 3aJaHMs;

— MOJATOTOBKY K 3aHSATHUSIM.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[loka3zarenem BiaieHUs] MaTepUANOM CIYXXHT yMEHHUE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHs OTICNBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU TPENOIaBaTeI0, BEAYIIEMY NPAKTUIECKHUE 3aAHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: M.H. Bsinbrii, kaup. gus.-mMat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Crniocoben ucnonb3oBarh coppemernble |OIMK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCIICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHNUH 33/1ad  |o0ecredeHre  JuId  pelleHus  Hay4yHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHON obnacTu

TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHaju3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC HU3YUCHUA NUCHHUIIINHBI «OCHOBEI BEICHICH aﬂre6pm U TCOPUU KOAHUPOBAHUS 06yqa10m1/1171c5{
JOJIKCH:

3HATh:
- OCHOBHBIEC MOHATHSA, METOABl JOKA3aTeIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B paszenax,
BXOJISIIIMX B 0a30BYIO YacCTh JAHHOW TUCIUTUINHBI;
- OCHOBHBIE CBOWCTBA TPYIIII, KOJIEIL, TTOJIEH, KOPPEKTUPYIOLINX KOJOB;
- MOAXONBI U METOABI JUIs PELICHUs TUIOBBIX 3aJa4d O TPyIIax, KOJIbIax, MOIsIX ¥ KOPPEKTHPYIOMINX
KOZIax.
yMeThb:
- IOHATH MIOCTABJICHHYIO 3a/1a4y;
- UCTIONIL30BaTh CBOW 3HAHUS JUIA pelieHus QyHIaMeHTaIbHBIX U NpUKIaaHbIX 3a1ad OBATK;
- OLIEHMBATh KOPPEKTHOCTh IOCTAHOBOK 3a71a4;
- CTPOTO JIOKA3bIBATh HJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CaMOCTOSITETIbHO HAaXOAWTh anropuTMmsl pemrenus 3agad OBATK, B ToMm uncie u HecTaHIApTHBIX, U
MPOBOJIUTH UX aHAJIH3;
- CAaMOCTOSITEIbHO BUAETH CIEICTBUS MOMYUYCHHBIX PE3yJbTaTOB;
- TOYHO TPE/ICTaBUTh MaTeMarnieckue 3Hanus B oonactu OBATK B ycTHOI 1 nuchMeHHO# (opme.
BJIA/IETh:
- HaBBIKAMU OCBOCHHsS OOJbIIOT0 oO0beMa MH(opMaruu U pemenus 3agad OBATK (B Tom uucre,
CJIOKHBIX);
- HaBBIKAMH CaMOCTOSITEIbHON pabOThI M OCBOCHUS HOBBIX JANCIMIUINH;
- KYJIBTypOW MOCTaHOBKH, aHAJIN3a W PEIICHHS MAaTeMaTHYeCKUX M MPHUKIAIHBIX 3a7a4, TPeOyoImuX
JUTSL CBOETO PEILEHUS UCTIOIb30BaHUS MaTeMaTHUeCKuX 1monxonoB u MmetonoB OBATK;
- IPEAMETHBIM SI3BIKOM aJreOpbl M HaBBIKAMH I'PAMOTHOTO OITMCAHUS PEIICHHS 33a]1a4 U PE/ICTaBICHUS
MOJTY4EHHBIX Pe3yJIbTaTOB.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
Bomnpoce! npeicTaBieHbl B IPUIOXKEHUH.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI OpCACTABJICHBI B ITPUJIOKCHUU.

Kputepun oniennBanus



ommmuHo 10  omenka «otramdHo (10)» BhICTaBIsSE€TCS CTYIOEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

9 omeHKa «omM4HO (9)» BBICTABISIETCS CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peLIEHN;

8 OLICHKa «OTIMYHO (8)» BBICTABIAETCS CTYOCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

xoporio 7 oleHKa «xopomo (7)» BBICTAaBISETCSA CTYAEHTY, €CIM OH TBEPIO 3HACT Marepuai,
TPAaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JOIYCKaeT B OTBETE WM B PEILICHUH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

6 OIICHKa «XOpOoIIo (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAarcpuaj, I'paMOTHO H IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3a1a49 HCKOTOPBIC HCTOYHOCTHU,

5 omeHka «xopomo (5)» BBICTABIAETCS CTYACHTY, €CJIM OH 3HaeT MaTepHuaj, M IO CYyLIECTBY
M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJIyYeHHBIE 3HAHUS HA NPAKTHKE, HO JOIMYCKAeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;

VIOBJIETBOPUTENBHO 4 OLIEHKA «YIOBIETBOPUTENBHO (4)» BBICTABIACTCS CTYIACHTY, IMOKa3aBIIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWH, HEJOCTATOYHO IPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHHA, HApPYLUICHHUS JIOTWMYECKOH IOCIICAOBATEIbHOCTH B HM3JIOKEHUH TPOrPAMMHOIO
Marepuaia, HO IIpHd 3TOM OH BJaJeeT OCHOBHBIMM pa3/ieslaMH y4eOHOH mporpamMMbl, HEOOXOIUMBIMU
JUI IajJbHEHWIero oOy4eHUsI ¥ MOXKET NPUMEHSTH HOJIYy4YEeHHBbIE 3HAHHs MO 0o0pas3ly B CTaHAAPTHOU
CUTYyalluy;

3 OlLEHKa «yZOBJIETBOPUTENHHO (3)» BBICTABISAETCS CTYACHTY, MOKa3aBLIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapylLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IIPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

HEYIOBJICTBOPUTENIBHO 2  OLCHKA «HEYHAOBIECTBOPUTEILHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBHIM He
3HaeT OOJBIIEH YaCTH OCHOBHOTO COAEP)KaHUS yueOHOH MporpaMMbl AUCHUILTMHBL, OMYCKAaeT IrpyobIe
oMOKu B GOPMYIUPOBKAX OCHOBHBIX HMOHSATHUN JUCLUIUIMHBI U HE YMEET MCIIOIb30BaTh MOJIyYCHHBIE
3HaHUS IPU PELICHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

1 oueHKa «HEYIOBIETBOPUTEILHO (1)» BBICTABIICTCS CTYACHTY, KOTOPBIM HE 3HAeT OOJIbLICH YacTH
OCHOBHOTO COACp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OIMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCIUILIMHBI M HE YMEET UCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemsi mpoBezneHust qudGepeHIMPOBAHHOIO 3a4eTa OO0ydYaroIrecss MOTYT IOJb30BAaThCSl TOJBKO
MUCbMEHHBIMU MPHHAIICKHOCTIMU. [uddhepeHIpoBaHHbIN 3a9€T MPOBOAUTHCS MyTEM OpraHU3aIliH
CHENHaIbHOTO OTpoca, MPOBOJUMOrO B YCTHOH (popMme u/umu B popme Tecra.



3. IlepeuyeHb THNOBBIX (IPUMEPHbIX) BONPOCOB, 3aIaHUI, TeM, HCIO0Jb3yeMbIX JJIs1 OLEHKH
3HAHUI, YMEHH i, HABBIKOB

1. AnreGpanueckue cTpykTypsl. bunapusie onepauunu. [lonyrpynmns! 1 MoHOUABL. [ pymnmsL.

2. llpumeps! rpynn. Luknndyeckue rpynmbl. AJXJUTHBHAS TPYIINa BEIYETOB MO Moay o N. ['pymmna
NIEPECTAaHOBOK (cHMMMeTpuueckas rpynna). L{ukioBoe pa3ioxeHUe NepecTaHOBKH. UeTHble U
HeueTHble mnepectaHoBkH. [loarpymmel. ITopokparomue uam oOpasyroliue 3JI€MEHThl T'PYIIIBL.
[Tpsimble IpOU3BENEHUS TPYIIIL.

3. JleBble M mpaBble CMEXHbIE Kiacchl rpynmnsl no noarpymne. Muaeke noarpynmst. Ilopsmox
sneMeHTa rpynisbl. Teopema Jlarpanxa.

N3omopdusmsl, aBToMopdu3msl 1 romomMophusmMel rpymi. Teopema Kamu.
MynpTUIUIMKAaTUBHAS TPyIIa BHIYETOB 110 MOoAyI 0 N. Manas reopema @epma, Teopema Diisepa.
ConpsikeHHBIE 3JIEMEHTHI U CONpsKEHHbIE oArpynibl. HopmanbHble MOATpyYIIIbL.

Hevicteusa rpymi. Jlemma bepHcaiina.

N A

@aktop-rpynmel.  Anpo romomopduszma. Buyrpennme aBromopdmsmbel. Teopema o
romomopdu3me rpymi.

9. Kousua. [Ipumeps! koster;. Kombio mensix yncen. Koabio MHOrowIeHOB Hajl KOJIbIOM (TI0JIEM).
Konbua K1accoB BbIUETOB B KOJIBLIE LIEJIBIX YUCE U KOJIbLIE MHOTOWIECHOB. [IpsiMble CyMMBI Kosel.
[Toakonbio. OGpaTUMBbIE JIEMEHTHI KOJIbLA, TPYIIa 00PaTUMBIX JIEMEHTOB KOJIbLIA, ACTUTEIN HYIIS.
HunbnoreHTHBIE 21IEMEHTHI.

10. JleBwle, mpaBble W IBYCTOPOHHHE Hpaeanbl. | aBHbIE Waeanbl. MaKCHMalbHbIE M TPOCTHIC
uneansl. Konpla knaccoB BeUETOB. Mneansl B KoJibliax MHOTO4wIeHOB. DakTopkoibslo. Teopema o
romoMopdu3zme Koer.

11. JleneHue ¢ oCcTaTKOM B KOJIbLIAX LEJBIX YMCENl M MHOTOWICHOB HaJ KOJBIIOM LIEJIBIX YHCEN.
EBxnuaoBbl konbna. Maeansl B €BKIMAOBBIX KoJbLaX. PakTOPHAIBHOCTh E€BKJIMJOBBIX KOJEIL.
Kuraiickas Teopema 00 ocraTkax.

12. Anroputm EBkinaa. Pemenue mMHeHHBIX JUO(AHTOBBIX YpaBHEHUI.

13. TMoms. Ilpumepst noneit. [Tose kmaccoB BeMETOB. XapakTepucTuka moiis. [Ipoctoe mommore.
Koneunsle u anredpanueckue pacumpenus nouei. [lone paznoxenus. Koneunsie nomus.

14. TuKIUYHOCTH MYJIbTHIUTMKATUBHON TPYIIBI KOHEYHOTO 1MoJIsl. [lepBooOpa3Hbie KOpHH.

15. Koppektupyromue koasl. Kox Xsmmunra, koael BUYX. OueHka pa3MepHOCTH M KOJOBOTO
paccrosHus 115 koo bUX.



Kypc BkitouaeT KypcoBble 3aJaHMUS.

IIpumepsl 3a1a4 17151 KYPCOBBIX 3aaHUI

Oo0s3aTeIbHBIC 32291

1. Kopuu ypasuenus x'' = I, xak nelcTBUTENIbHbIE, TAK U KOMIUIEKCHBIE, HA3BIBAIOTCA KOPHAMH A-if
CTCTICHH U3 eAWHHIL. [IpoBepuTh, 4TO KOPHH 1-i CTETIEHH 00pa3yIoT TPYIITY MO0 YMHOXKECHHIO. (a)
BepHo nu, 9TO BCAKHMIT KOpeHBb 35-1 CTENEHU U3 €IUHUIIBI SBIAETCS KyOOM HEKOTOPOTO KOpHS 35-i
crenienu u3 equHULbI? (0) Tot e Bompoc mpo KopHH 36-i CTENEeHN U3 eTUHHIIBL.

2. C34( - WuKIMYeCKast rpymma nopsiaka 360. HaidTi 4uciio peneHuil ypaBHeHUsI xF=e u xommuectso
aeMeHTOB nopsiaka k B rpynne Cygq 1npu a) k = 7; 6) k = 12; B) k = 48. Cronbko B C34(

MOPO’KJAIOLINX JIEMEHTOB?

3. YpaBHeHue x12 = ¢ umeer 14 pemienunii B rpynne G. Jlokasarb, uro rpynna G He sBiIsSeTCS

[UKJITYECKOH.

4. JlokasaTs, 4TO B IpyImiie Sg HET 3JIEMCHTOB MOPsIIKa 50.

5. Haiiti mopsimok nepecranoBku (123)(4567)(89) 1 KOTUYECTBO CONMPSHKEHHBIX € MePECTaHOBOK B
rpynme Sq. SIBiseTcst i 9Ta MepecTaHoBKa YCTHOM?

6. Jlokasarb, 9T0 BCE DJIEMEHTBI [Opsijika 11 conpsikeHs B Sy 1.
7. TlopoxaaroT /v repecTaHoBKH mopsiaka 11 rpymmy Sp1?
8. IlocTponTh HEKOMMYTATUBHYIO TPYIIITY MUHUMAJIBHOTO MOPSIJIKA.

9. Beranemuts (a) 12257 mod 17; (6) 10111 mod 121.

10. HaiiTi mopsinok snemenTa (2,5) B mpsMOM NpousBeaeHnH KInyeckux rpyni CexCy.
11. Jlokasars, 4To IpyIa BpaleH!il TPEXMEPHOTo Kyba n3oMopdHa rpymie Sy.

12. Ilycte G — rpymia BpalleHHH TPEeXMEpHOro Kyba, a H,, - ee MOArpymna, COCTOsIIas U3 TeX

BpalllEHUH, KOTOPBIE OCTAaBIISIFOT BEPIIMHY V HA MecTe. YKa3zarb NoBOpoThl Ha 90° u Ha 180° wu3
OJTHOT'O JIGBOT'O CMEKHOTO Kilacca Mo moArpymnrme H,, .

13. CymectByert i1 CroOpbeKTUBHBIH roMoMopdusm a) CyyxC g Ha Cyg; 0) Ch5xCig HA Cp5?

14. ZIOKa?;aTI), 4TO HNOATPYIIIA, MOPOKACHHAA HEKOTOPBIM KJIACCOM COIPAKCHHBIX 3JIEMCHTOB I'PYIIIIBI
G, SABJIACTCA HOPMAJIbHBIM ACIIUTCIICM I'PYIIIIbBI G.

15. Haiftu uncino pa3iauyHbIX packpacok pebep TpexMepHOro Kyba B JBa mBera. /[Be packpacku
CUMTAIOTCS Pa3IMYHBIMU, €CJIU HENb3s JOOUTHCS COBIACHUS LIBETOB pedep BpallleHUsIMH KyOa.



16. (a) Iloctpoutrh romomopdu3M ¢ anaIUTUBHOW TPYNIBl panuoHaIbHBIX yucen (Q,t), sapom
KOTOPOTO SBJISETCS MOArpymma nensix gucen (Z,+). (06) [IpoBeputs, uro (Q,+) / Ker ¢ Geckoneuna,
HO BCE €€ 2JIEMEHThI UMEIOT KOHEUHBIHN MOPSIIOK.

17. Jloka3atb, 4TO €CIM 3JEMEHT a Kojblia R He ABISAETCA JeTUTENeM HYJIs, TO U3 ax = ay CIeAYeT X
= y. Y1 Hao0OpOT: eciu 3IEMEHT a Kojblia R sBIAETCS NEIUTENeM HYJsS, TO Ul HEKOTOPBIX X # )
BBINOJIHACTCS aX = ay.

18. HenyneBoii aneMeHT KoJiblia K Ha3bIBA€TCS HUJIBIIOTEHTHBIM, €CIIM TIPU HEKOTOpOM 7. [1okazars,
4To:

a) HIJIBIIOTEHTHOCTH X BJIEYET 00paTUMOCTh 1-x, eciiu K — KOJIBIIO C SUHUIICH;

0) KOJIbLIO COJIEP’KUT HUJIIBIIOTEHTHBIE 3JIEMEHTHI B TOM U TOJIBKO TOM CIIy4ae, €CiIH 71 IeITUTCS
Ha KBaJpaT HATYPaJIbHOTO YKCIa, OOJBIIETO SUHUIIBI,

B) MHOXCCTBO HUJIBITIOTCHTHBIX 3JICMCHTOB KOMMYTATUBHOI'O KOJIbIIa BMECTC C HYJICBBIM 3JICMCHTOM
06pa3yeT IIOAKOJBLO. HpI/IBCCTI/I OHpOBCpFaIOH_[I/Iﬁ NpuUMEpPp B HEKOMMYTATUBHOM CJIy4dac.

19. SBasgercs 11 KOJBIIOM IVIaBHEIX UACATI0B KOJbBIIO Z72?

20. Pemuth nuHEHOE MrodaHTOBO ypaBHeHHUE 33x + 23y =4,
21. Pemuts cpaBuenus: 21x = 13 mod 34, 7x = 2 mod 73.

22. PemnThb cucTeMy CpaBHEHUN

1. x = 1 mod 33,
2. x =-1 mod 23.
23. Haitun  HauOomplnmuii  OOWIMH  AEIUTENhL  MHOTOWIEHOB x48 -1 =mn
20
x“¥ —1.

24. Haiiti mOpSIIOK IPYIIIBI OOPaTHMBIX JIEMEHTOB KOJIbIA Z5.

25. Cymma uzeanos Iy + I, — 9To ujeal, NOPOXKACHHBIH BCEMH CyMMaMH DJIGMCHTOB M3

naeanon [ 1> 12 . AHaJIOTUYHO, MTPOU3BEIAECHUE UIECATOB [ 112 — 3TO WJeaj, MOPOKIACHHBIA BCEMH
MPOU3BEACHUAMH dJIeMeHTOB u3 [y , I . Ilycte | mopoxneH B Q[x] MHOrowIeHOM xz-x, aly

MOPOKJIEH MHOTOYJIEHOM x2+x. Haiitu 1 +12 o 112 v 1 N 12 .

26. SIBIAIOTCS U MOJISIMU CJICAYIOIIKUEC KOJbIA BEIYCTOB:

2) Oll/(x3+1); 6) F3[x)/(>+2); B) Folx)/(x3+3);

r) Oxl+1); 1) Falxl/a+1); e) Fyolxl/a*+1) 2

27. MuorouneH f(x) Hax nonem F 5 CTCIIeHHU 2 NpHHMMaeT 3HaYeHne 1 B Touke 1, 3HaueHue 2

B Touke 3 u 3HaueHue 3 B Touke 4. Haiitu f(x).

28. HenyneBoil 351IeMEHT @ MOJsI Ha3bIBAETCA KBAJIPATUYHBIM BBIYETOM IO MOAYJIO p, €CIU



ypaBHEHUE x% = a umeer pelieHue B 1oje Zp' B mpoTHBHOM cilydae a Ha3bIBa€TCS KBAJAPaTUYHBIM

HEeBbIYETOM. a) HaifTu cymMmMy BceX KBaJpaTHUHBIX BEIYETOB 10 Moy o 73. 6) Halitu npousBenenue
BCEX KBa/IPaTUYHBIX HEBBIYETOB O MoAy o 103.

29. Haiitu Bce nepBooOpa3Hble KOPHU 110 MOIYJIIO 29.
30. Pemiuts ypaBHEHHE

2.3

+x4+x5+x650m0d29.

2

1+x+x~+x

31. a) /lokaszaTh, 4TO B JIFOOOM I10JI€ XapaKTEPUCTUKH 2 ypaBHeHHE X~ + x + 1 1100 MMeeT poBHO 2

2

pa3IMYHbIX KOPHS, 1100 HE nMeeT KopHel BoBce. 6) CKOJIbKO pellieHui UMeeT ypaBHeHue x~ + x +

1 B moite u3 512 »nemeHtoB?
JlonoJIHUTEIbHBIE 3a1a4H

12

J1. IToctpouts rpynmy G, B KOTOPOW ypaBHEHHUE X~ = e UMEET POBHO 14 penieHuil.

I[Z HYCTB G-r1 pyl1a, NOpoKACHHAs 3JICMCHTaMU a U b, JJIA KOTOPBIX BBIITOJHAIOTCA COOTHOIICHHA

ab = ba, a2 = bz, a4b4 = e. Haiitu nopsigok rpynnsl G. SIBasercs au 31a rpynma QUKINYEeCKOn?

/3. HocTpouts HOArpyIILy HOpsiAKa 56 TPyNIIb Sg. (YxazaHue: UCTIOIB3YHTE MOJIE U3 8 AIIEMEHTOB. )
J14. YkazaTb 1Be HECOIPSDKCHHBIC H30MOP(HbIC HOATPYIIBI Opsiaka 12 B Sy .

5. Nokaszatb, uto eciu H — coOCTBeHHas MOArpyIna KoHe4yHo rpynmnsl G, TO oObennHEHue
COIPSDKEHHBIX ¢ H MOArpyYIII HE CONEPKUT BCEX 3JIEMEHTOB I'PYIIIIBL.

J16. ITycte G — abeneBa rpymmna u H — moArpymnmna Bcex ee 2IeMEHTOB KOHEYHOTro mopsiaka. Toraa B
daktop — rpynne G/H Bce HeeIMHUYHBIC AIIEMEHTHI UMEIOT O€CKOHEUHBIN TTOPSJIOK.

J7. Ykaxute Takytoo abeneBy rpynny G U JIBe Takue ee M30MOpQHbIE MOArpymnisl - 1> Hy, uro
taxrop — rpymmst G/H| n G/H, Hen3oMopQHsL.

/8. JlokaszaTs, 4TO rpymnmna aBToMop(r3MOB UKINYECKON rpynsl abeneBa. HaliTu nopsiiok rpymisl
aBTOMOP(U3MOB LIMKINYECKOM IpymIibl nopsaka 12. SIBnsercs nu 3Ta rpymnma MUKINIecKoi?

J19. lokaszaTb, 4TO HOpMaJlbHas MOATPYINA UHIAEKCA kK COIEPKUT BCE AIEMEHTHI, MOPSAKH KOTOPBIX
B3aUMHO IIPOCTHI C £.

J10. ITocTponTh HEKOMMYTATUBHYIO I'PYIIITY MOPSAIKA 8, BCE MOATPYIIIBI KOTOPOl HOPMaJIbHBI.

J11. Toka3aTk, 4UCIIO IIEMEHTOB, CONPSKEHHBIX C JIEMEHTOM « B Tpymmne G, paBHO uHIEKCy N(a) B
rpynne G, T.e. YUCIy CMEKHBIX KJIACCOB IO MoArpymmne N(a) — HopMaau3aTopy dJIeMeHTa a:

J12. KoMMyTaHT Tpynmsl — 3TO MOATPYIIA, MOPOXKIACHHAs KOMMYTaTOpamH, TO €CTb
AIIEMEHTaMU BUAA XVX 1 v I Jloka3aTp, 4YTO KOMMYTAHT SBJII€TCS HOPMaJIbHON MOATPYIIIIOHN.

J13. Jloka3aTs, uto ¢aktop — rpymnmna G/H abGeneBa Torja u TOJIbKO TOT/AA, KOrjna H coaepxut
KoMMyTaHT K rpynmnsl G.



J14. Jlokasath, 4TO €ciii TOPSAOK abeneBoil rpynmel G paBeH nm, tae (nym) = 1, 1o G
U30MOp(pHA IPIMOMY NPOU3BEICHHUIO TPYIIIT MOPSAKOB 11 U 1.

J15. I'pynna Ha3pIBaeTcs p — IPYIION, €CIIN €€ IOPAIO0K SBISAETCS CTENEHBIO IPOCTOT0 YUCIIA
p. LleHTpoM TpynIbl Ha3bIBAETCS MHOXKECTBO 3JIEMEHTOB, KOMMYTHPYIOIIUX CO BCEMU 3JIEMEHTaMU
rpymnmsl. JlokasaTe, 4TO HEHTP p-TPYIIILI COCTOUT HE TOIBKO U3 €AUHUYHOTO DJIEMEHTA.
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J16. Jlokasarb, 4TO BCSKas TPYIIIA MOPSAKA p=, TJA€ p — MPOCTOE YUCIIO, abeyeBa.

JI17. Iycts nopsiaok rpymmst G pasex p''m, e p - mpoctoe uucio u (p,m) = 1. (a) JJokasaTh,

4TO B rpymne G ecTh HOArpyIa nopsaka p't (cunosckas p-noarpymmna). (6) Jlokasars, 4to mobast p-
noArpynna rpymnmsl G coaepKHUTCs B CUIIOBCKOM p-noarpymne. (B) Jlokas3ars, 4TO Bce CUIIOBCKUE p-
MOJArPYMIBI CONpsbKeHsl. (T) Jloka3arh, 4To KOJTUYECTBO CUIIOBCKUX p-TIOATPYIII PaBHO 1 IO MO0

p-

n:

J18. Ilyctb n nenut nopsaok rpynnsl G. Jlokazatk, 4TO YUCIO PELIEHUNH YpaBHEHUS X = e

nenutcs Ha n (a) 1uia abeneBoit rpymisl; (0) Iuist p-TpyIisl; (B) A TPOU3BOJIBHON IPYIIIHL.

A19. Vkazats npuMep KOMMYTaTHBHOTO KOJIbLd C CAMHHUIECH R ¥ ero mojkonbna R Takux,

qTO0 Rl TaKKe€ SIBISIETCS KOJIBIIOM C €IUHHILIEH u, HO 1 # u.

J120. IToctpouth KoJb10 U3 21 37€MEHTa, B KOTOPOM IIPOU3BEIECHUS IPUHUMAIOT POBHO TPU
pa3JINYHbIX 3HAUYEHUS.

J121. B xommyTaTuBHOM Kouiblie R ¢ 0 # 1 ypaBHEeHuUe x% =2 umeer TPY pa3IUUHbIX PELICHHUS.
Joka3atb, 4TO B R €CTh JIEJTUTEIH HYIIS.

J22. Jlokazarb, YTO KOJIBLIO TAYCCOBBIX LIETBIX YUCEI

Z(i)={a+ bi:a, b—uenvie}, 2 =_ 1,
€BKJIMIOBO.

J123. IlpoBeputs mpocroty 3nemeHToB 17, 11, 2 + 3i B konbue Z(i).

J124. SIBnsercs nu xonblo Z(j) ={a+ bj:a, b— uenme},jz =_6,
€BKJIMJIOBBIM KOJIBIIOM?

J25. Jloka3aThb, 4To 1000 37IeMEHT Kojblia Z/143Z sBnsieTcst CyMMOM IByX JI€UTENel HyIs.
Haiitn npencraBnenue B BUJIe CyMMBI IBYX J€JIUTENEH HYJIS U dJeMeHTa 17.

J26. Halitu Bce uaeansl B KoJblie F 2” (n-st mpsimMast CTeTICHb MO F5).

J27. Jloka3aTh, 4TO Uaeal (X) B KOJIbIIE MHOTOWICHOB Z[X]| HaJl KOJIBIIOM IIEJIBIX YUCEN Z
UMEeT B KadecTBe cOOCTBEHHOro nenurtens uaean (2, x). [lokasarp, uro oba uaeana mpu STOM
SABJIAOTCA IMIPOCTBIMHU.

J128. JlokasaThb, 9YTO KOJBIIO MHOTOWICHOB Z[X| HaJ KOJIBIIOM IEIBIX YHUCEN Z He A6151emcs
EBKNUOOBBIM.

A29. (a) Ilpusecmu npumep KOMMYmMamueHo20 KOIbYa ¢ eOuUHUuYyell, 8 KOmopom HeKOmopblil



npoOCmMoUl d1eMeHm nopoxcoaem uodean, He sAsnAwutics npocmvim. (0) Ilpusecmu npumep
KOMMYMAmMUBHo20 KoIbya C eOuHuyel, 8 KOMOpPOM HEeKOMOpbll NPpOCMOU Udeal He A61Aemcsl
UOeanom, NOPOACOEHHbIM NPOCMbIM INEMEHNOM.

/130. Tloctpoutsh npuMep KOMMYTaTUBHOTO KOJIbIA C €IUHUIEH, B KOTOPOM Pa3JIOKEHHUE HA
MPOCThIE MHOXKHUTENIU HEOAHO3ZHAYHO.

J31. Haiitu HanOoIbIINIA MTOPSAAOK dJIEMEHTA MYJIbTUIUTMKATUBHON TPYIIIBI KOJIBIIA Z7.
J132. HalitTi KOJIMYECTBO HWJIBIIOTEHTHBIX 3JIEMEHTOB B KOJIbLIE

Folx)/el 4 +x7 +2).
33. Haiitu nopsaoK rpynisl 00paTUMBIX 3JIEMEHTOB KOJIEI]

(8) Fo[x)/(x? + 3x - 5); (6) F3[xl/(x® +x + 1).

134. IToctpouth n3omopdusm nojei F 5[x]/(x2 -2)ukF 5[x]/(x2 -3).
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J135. HaiiTu HauMeHblliee KOHEYHOE IOJ€ XapaKTePUCTHKU 2, B KOTOPOM MHOTowieH x & + 1

pacKiIagbIBacTCd Ha JIMHEHHBIC MHOKUTEIIH.

2., 8

J136. CxoJbKO pa3InyHbIX pEelIeHU uMmeet ypaBHenue 1 +x“ +x° + +x20 = 0  ozte F° g1 U3

81 nimemenra?

J37. DneMeHT a NOpOXAAeT MYJbTUIUIMKATUBHYIO rpynmny nonst F u3 343 s1eMeHTOB.

SIBasieTcst 1M MHOTOWICH x2 +ax—a+ 2a2 HEMPUBOIUMBIM B KOJIbIIE MHOTOWJIEHOB F[x]?

J138. VYka3zatb CTEIIEHU HENIPUBOJUMBIX JeNUTENnen MHOT'OYJICHOB

(a) X 2wm Konbla Fg-[x]; (0) 28 1 w3 Konbla F[x].

J39. Haiitu nopsimox rpynmbl GL(2,4) oOpaTuMbIX JIMHEWHBIX OTOOpaXKEHHWH BEKTOPHOIO

npoctpancTsa F 24 B ce0s1. CyIiecTBYET JId B 9TOM TpyMIe dJIEMEHT Mopsiaka 57?

4. IlepevyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM /IJIsl POBeIeHUS TPOMEKYTOYHOM
arrecTauuu 00y4aroMXcs M0 UTOraM o0y4eHust

IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB:

1. Halimute KOIMYEeCTBO JIEMEHTOB MOpsAAKa 16 B IUKIMYECKOH TpyIie nopsaaka 96.

2. Ilopsanoxk anemenTa g rpynnsl G paseH  104. Uemy paBeH NOPSIIOK 2JIEMEHTA g3 99
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3. IlocTpoiiTe HUKIMYECKYIO TPYINY, B KOTOPO YpaBHEHHUE X 4= ¢ umeer 7 peLIEeHU.

4. Haiinute HaMMEHbIIUI NOPAIOK rpymnmsl G, coAepKamei Mo KpanHel Mepe IATh 2JIEMEHTOB
nopsaaka 12.



5. CymiecTByeT JI MOATpyIMa TPYyNIsl Z, n3oMopQHas 727

6. Yucna 12 u 2 npuHaanexatr oJAHOMY CMEXHOMY kiaccy mo noarpynne G rpymmsl (Q,3)
HEHYJIEBBIX PAallMOHATIBHBIX YHCEJI OTHOCUTEIBHO YMHOXEHUS. [lokaxuTe, uto 4 u 1/16 Taxxke
MIPUHAJIJIEKAT OJTHOMY CMEKHOMY Kiaccy mo  G.

7. MoXeT I Tak OBITh, YTO AJIEMEHTHI X U y Tpynnsl G MPUHAIIEKAT OJHOMY JIEBOMY KJlaccy

CMCKHOCTHU 110 HOATrpyHIIC H, a 3JICMCHTHI x5 n ys IMpUHAJICIKAT pa3sHbIM KilacCcaM

cMexHoctu no  H?

8. Ilycte H — Takasg HOpMajJbHas moarpynma rpynmnsl G, uyto ¢akroprpynna G/H

1

KOMMYyTaTuBHA. J[okaxuTe, 9To JJis JH00BIX X,V € G BBIOJIHICTCS X~ yxy'lxy' 1x‘ 1 yEH.

* %k
9. C — rpymnmna HEeHyJIEBBIX KOMIUICKCHBIX YMCEN 110 YMHOXKeHuI0. Jlokaxwure, uto B C ecTh
POBHO ojiHa noarpynmna nopsaka 8. O6o3Hauum o1y noarpymniy yepes Ug. Bepro sm, uro

¢ cUg?
10. VKaKXuTe YETHYIO IEPECTAHOBKY MOPsAKAa 6 B IPYIIIE MEPECTAHOBOK Sg.

1. [IpuBenuTe mpumep nepectaHoBKU Ha 11 snemeHTax, MOPSIOK KOTOpOH paBeH 12 u
KOTOpasi HE UMEET HEMOIBUKHBIX TOYEK (HU OJUH DJIEMEHT HE MEePEXOAUT B ceOs).

12. VKaXKuTe JBE HECONPSIKEHHBIE M30MOP(HBIE IIOArPYNIBI nopsaka 12 B rpymme Spq

nepecTaHoBok 11 anemMeHToB.

13. I'pynna nepecTanoBoK S, COCTOUT K3 nepectaHoBoK MHOkecTBa {0,1,...,n - 1}. TlycTs
G — MHOXECTBO NEPECTAHOBOK U3 S]], KOTOPHIE YETHBIE YHMCIIA NEPEBOIAT B YETHBIE.
a) Ilposepwre, uto G — moarpymnna rpynnsl S71.0) Halianre MakcHMalbHBIH TTOPSI0K

351eMeHTOB G.

14. Cymiectsyer jiu B Sy 5 noarpymnma nopsiika 1000?

15. IToposkaaroT Jiv TiepecTaHoBKU nopsiaka 17 rpymiy Sp7?

16. CKOJIBKO TIOATPYIII MOPsIKA 3 COAEPIKUT Tpynma Sg?

17. Yemy paBeH MHIEKC MOATPYIIILI B Sg, TOPOKAEHHON niepecTanoBkamu (12)(34)(5678)
u (12)(34)(56)?

18. B noarpymnme H rpynnbl NepecTaHOBOK S37 CONEPKUTCS 48 YETHBIX MEPECTAHOBOK.

VkaxuTe BO3MOKHBIC 3HAUCHHUS nopsAaKa IMoArpyIibl H.

19. Haiinure Bce kacchl CONMpSKEHHOCTH, 00pa30BaHHbIE TEPECTAaHOBKAMH MOpsAIKa 28 B
rpymrie Sq3.
20. [Topsinku smemenToB x U y B rpynne G paBHbel 20 u 15 coorBercTBeHHO. Haiinute

MOPSAAOK DJIEMEHTA yx2 -1



21. ITycte H — HOpManbHas noarpynna rpynns! G, uaaekc H B G paseH 28, a mopsI0K
anemeHTa x € G paBeH 15. [Ipunamiexxut nu x noarpymme H? Eciau oTBeT «aa», To 00bSICHUTE,
noueMy. Ecnu oTBEeT «HET» — MpUBEAUTE IPUMED.

22. [Iycte G — rpynna. Hopmanmuzarop N(a) snemenTa a € G — 3TO MHOXECTBO {g €
G : ag = ga}. Haiinure nopmanusatop (12345678) € Sg.

23. ITycts ¢: (Q,+) — 72 — romomopdusm rpynn. Haiiaure Bo3MOXKHBIE 3HAUEHUS
o(172).

24. Iycts ¢: G — G| — WHBEKTHBHBIA roMomophusm rpynm. [Ipo saeMentsr x, y
U3BECTHO, YTO OHU NPUHAJIEKAT OJHOMY KJacCy CMEKHOCTU 1o sapy ¢. Cienyer nu u3
3TOro, 4To X = y?

25. Iloctpoiite mHbEKTUBHBIA roMoMopdusm Cqy — S15.

26. [IpuBenure npumep takux romomoppusmos rpymn ¢: C15 — G, y: C15 — G, uro0

Kerp = KeryCs, a Imp#Imy. (C;,, — umknnyeckas rpynmna nopsjika 7.)

217. DneMeHTHI BUuaa a4, a€ (Z/(41)*, oOpa3ytot noarpymnmy G < (Z/(41))>’< ((Z/(41))>l< —
MYJIbTUIUITMKATUBHAS Tpynna Koyblia Bei4eToB Z/41)). CymectByer jau romomopdusm G B
LUKJIMYECKYI0 rpymniy Cog, KOTOPBIA IEPEBOMT KIACC BBIYETOB, COAEPKALIMK 16, B 21€MEHT

14?

28. CymiectByet u aBromopdusm rpymnbsl C5 3C, KOTOPBIA NepeBOAUT (a’a) B (a6,a7)
(@ — nopoxparomuii snement C7)?
29. CymiecTByeT 1 aBTOMOPPU3M LHUKINYECKON TPYIIIBI Mopsiika 48 ¢ MOPOXKIAIOLUIIM

3JIEMEHTOM d, KOTOPBIN NIEPEBOIUAT al4 s ql69

30. ITpusenute npuMep Takux Hen3oMopdHbIX rpynn Gy u Gy, UTO JUIS KaXKIO0W U3 HUX
CYIIECTBYET CIOPBEKTHBHBIH roMomophusm Ha rpymniy C7, 11p0 KoToporo usomoppuo C7.
(C,, — uMKIMYecKas rpyrma nopsjaka n.)

31. [Tycte G =(Q,+) — rpynna palunMoHaNbHBIX YHCEN N0 cnokenuto, G| = GA1), Gy =

GA1/2). U3omopdubt i rpynmiel G| u Go? ((@) 0603Ha4a€T MOATPYNITY, HOPOKIAECHHYIO d.)

32. [TocTpoiiTe HEKOMMYTaTUBHYIO TPYMITy nopsiaka 21.
33. Haiinure 9'1 B KoJblie Z/(110).
34. IToctpoiite kosbLio U3 21 3n€MEHTa, B KOTOPOM MPOU3BEAECHMS IPUHUMAIOT POBHO 3

Pa3IMYHBIX 3HAYCHU .

35. MHoro4ieHb! x2-2 u x2+3x-1 MpUHAUIeKAT uaeany I Koiaplla MHOTOWIEHOB Q[x].

BepHo 11, yT0 MHOTOUIEH x3 - 1 Takxke NpUHAICKUT  [?



36. Haiinure konmmuecTBo cOOCTBEHHBIX HaeaoB B Koubile Z/(900). (Maean coOCTBEHHBIH,
€CJIM OH HE COBMAJAET CO BCeM KoJiblIoM U He paseH (0).)

37. BepHo 1, 4TO BCAKUH COOCTBEHHBIN HJI€al B KOJBIE BBIYETOB IIEIBIX YHCE IO
moayito 10000 sBisieTcst MakCUMaJIbHBIM?

38. CKOJIBKO pellICeHU UMEET YpaBHEHUE =18 KOJIbIIE F17[x]/(x2 -x+4)?

39. OO6pa3yroT JIM MOJKOJIBIIO ASTUTETN HYJIS B KoJblie F 7[x]/(x2 +x+2)?

40. HaitpuTte mopsaok  Kimacca  BBIYETOB,  COAEPKAIIETO0  MHOTOWIEH x81, B
MYJIbTUIUIMKATUBHOM Tpynne konbia Flx((x + 1)8 1).

41. CymectByer m Takod romomopdusm kxonen ¢: Fip1 — Fy1 @ Fyq, uro (2,2)
MPUHAIIISKUAT 00pa3y 3TOro romoMopduzma?

42. Haiizure Bce romomMophu3mbl Kokl BeraeToB Z/(120) B K0s1b110 MHOrO4IEHOB F5[X].

43. N3omopdnsb! n konba ZA(81) u F3[x]/(x4)?

44, N3omopdHEI 1 KOJIbIIA F13[x]/(x4 -n F13[x]/(x4 +1)?

45. Pa3noxure Ha HENPUBOAUMbIE MHOKHUTEIH B KoJbLE F 4[x] MHOTOWIEH X121,

46. CKOJIbKO OOPAaTUMBIX JICMEHTOB B KOJIBIIC F37[x]/(x2 + 3)?

47. CKOJIBKO Pa3MUHBIX PELIEHUN UMEET YpaBHEHHE 1+x% +x24 = 0 B noze Fip5u3 125
JJIEMEHTOB?

48. CKOJIBKO pa3/InYHBIX 3HAYEHUN IPUHUMAET MHOTOWIECH x12 B none ns 121 snemenra?

49. ONEMEHT a TOpOXKAAeT MYJIbTHIUIMKATUBHYIO Ipymnny nois [ u3 343 21eMeHTOB.

SIBnseTes 1M MHOTOUNEH X2 +ax+a+2a’ € F [x] HempuBOAUMBIM?

50. BepHo JIM 9TO KJIaCC BBIYCTOB, coz[epxcamnﬁ MHOI'OYJICH X3+1, MMPUHAJICIKUT JINIIb

KOHEYHOMY YHCITY UAEaJI0B KOJIbla BEIYETOB F5[x]/(x15 +1)?
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51. Mmuorounen x7°© - 1 packiaapIBaeTCs Ha JIMHEHHBIE MHOKHUTEIN B KOHEYHOM Toje F
XapakTepucTuku 5. BepHo 1, uto B mosne F 6onbire 1000 anemenToB?

52. HaiinuTe KOTM4eCcTBO HIIIBIIOTEHTHBIX AJIEMEHTOB B KOJIBIIE F5[x]/(x10 o - 1).
53. [Toctpoiite nzomophusm Mexk 1y Konbliamu Fy3 [)c]/()c2 +x-12)m F43[x]/(x2 + 37).
54. [TocTpoiiTe HEMPUBOIUMBIA MHOTOUJICH CTEIIEHU 2 HaJ TIOJIEM U3 4 DJIEMEHTOB.

55. Cy1iecTByeT Jii CIOpbeKTHUBHBIN roMomMopdu3Mm kombiia C[x] Ha kombiio Q[x]?



56. CyuiecTByeT 14 Takol HEMPUBOAWMBIA MHOrowieH f(x) B koibue Fr[x], uro B

HEKOTOPOM I10JIe XapaKTEPUCTHKH 7 CYIIECTBYIOT ABAa KOPHS @,b 3TOro MHOTOWICHA, JUIS
KOTOPBIX BBINOJIHSACTCS ycloBue @ + b = 1?

57. Pemure ypaBHeHHE 2 +x-1=08 KOJIBIIS F7[1f]/(t2 +1).

58. Ilycts ¢: Fg — F3[x] — romomopdusm konen. Haiinure Bo3MOXKHbIE 3HAUEHUS (-
1).

59. Muorounen x48 - 1 packiIaabIBae€TCA HA JUHEWUHBIE MHOKHUTEIN B KOHEYHOM Tojie F

XapakTepucTuku 5. BepHo i, uto B mosne F 6onbiie 2014 snemenToB?

60. MoskeT 51 Tak ObITh, YTO AJEMEHTHI X U y rpynnbsl G MpUHAJIEKAT OJHOMY Kiaccy

5 5

CMECXKHOCTH IIO HOpMaHBHOﬁ IOATpYIIIIC H, a DJICMCHTHI X~ W Yy~ MNPHHAIJICKAT pasHbIM

KJlaccaM CMEXHocTu o H?
61. Ilycts ¢: G — G — CIOPBEKTUBHBIA ToMOMOPGu3M rpynil. 1Ipo 31eMeHTH X,

W3BECTHO, YTO OHHU MPUHAJIEKAT OJHOMY KJIacCy CMEXKHOCTU To sapy ¢. Cremyer nu u3
3TOTO, UTO X = )/?

62. Pemure ypaBHeHne x2=18 KoJble Z/143).

63. CylecTBYIOT I HEHYJIEBbIE HUJIBIIOTEHTHBIE 3JIEMEHTHI B KoJiblie F 4[x]/(x2 +1)?

64. Ilycte a € F1g — xopeHb HenpuBoaumoro muorouwieHa f € Fo[x] crenenn 4.
Jokaxure, 4To Toraa > SBISETCS KOpHEM MHOro4ieHa g € Fo[x] crenenn 2.

65. VYkaxure B MyJIbTUIUIMKaTUBHON Tpynne koibla ZA77) snement nopsaka 30.

66. Pemre ypasuenue 19x = 2 B mosne Fqg9.

67. [Tyctb @ — KJacc BBIUETOB, COEPIKAIIUM YUCIO 8 B KOMbIle BoIYeTOB Z/(144), b —
KJIacC BBIUETOB, cojiepxaIiuii 56. BepHo i1, 4T0 @ coaepKuTCs B uaeaie, HopoxJACHHOM b?

68. CymectByert nu aBToMopQu3m Konbla F1[x], KOTOpHIH NepeBOAUT MHOTOUIIEH x2-1
B MHOTOUIEH X2 + 17

69. Ilycth @ — TMOPOXKIAIOIIMNA MYJIbTHIUIMKATHBHOM rpymiisl mojst F35. Haimure
HaUMEHBIIIYIO CTENEHh MHOTOWIEHA U3 Fo[x], KOPHAMH KOTOPOIO ABIAIOTCS a3, a9, al?.

70. Comepxur . kombio  Fop[xU(x-1)(x-2)(x-3)...(x-13)(x-14))  HeHyneBbie
HWIBIIOTEHTHBIE 35ieMeHThl? Eciiu fa, ykakute olMH U3 HUX.

71. VYKaXuTe CTEIEHN HEPUBOIUMBIX JISTUTEICH MHOTOUJICHA x'-3€ Fq7[x].

72. OcTatok oT fnenenus MHorouseHa f(x) € Q[x] Ha (x - 1)2 paBeH 1, ocTaTok OT JieneHus

Ha (x + 1)2 paBeH 1, ocTaTok OT JeneHus Ha (X - 2)2 paBeH 4. Haiinute ocTatok OT ACICHUS

fix)Ha (x - I)(x + 1)(x - 2).
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73. MunnManbHbIii MHOTOWIEH dnemeHta a € Fy pasen x“ + x + 1. SBnsercsa nu

HENPUBOJUMBIM B KOJible Fy[x] MHOTOWIEH X3 +ax+1?

74. CKOJIBKO OOpaTUMBIX AJIIEMEHTOB B Koblle ZA552)?

75. Moxxer iu nepecedeHue AByX pa3IMuHbIX MAaKCUMAJIbHBIX H/1€AJI0B €BKIIMI0BA KOJIbLA
coJiepKaTh IpocToi neMeHT? Eciau oTBeT «ma», npusenute npumep. Ecim oTBeT «HeETy,
JOKXHUTE 3TO YTBEPHKICHUE.

76. N3omMophHEI T KOJbIIA F13[x]/(x2 -1)mn F13[x]/(x2 +1)?

77. Muorounens: x2 + 3 u x4 + 4 MIPUHAJIe)KAT COOCTBEHHOMY uaeany [ xombla Flx],
rae F°° — HekoTopoe moJie. JlokakuTe, 4TO MHOTOYICH x3 - 10x Taxxke MIPUHAJICKUT
uneainy I.

78. HaiimuTte KOJWYECTBO HENPUBOIUMBIX MHOTOWICHOB CTCIICHH 3 B KOJbIIE

MHOro4J1eHOB Fy5[x].

79. Haiinute KommuecTBO COOCTBEHHBIX UJIEATIOB B KOJIBLIE F[x]/(x9 X3 1).

&0. H3BecTHO, YTO HAMOONBIINKA OOIIMH JEIUTEIb DJIEMEHTOB aZbe u ab’e €BKJIMIIOBA
KoJblia paBeH abce. Cieyer Jid U3 3T0ro, 4To ypaBHeHUE ax+by = 1, x,y € R, umeeT penienue?

81. ITycte wnean [} mopoxaeH B ([X] MHOIOYJIECHOM xz-x, a wupean Ip TOPOKIEH
MHOTOWICHOM x2 + x. Hatigure / 1 N 12.

82. Haiiure koau4ecTBO uzeasnos B moje Fy~ u B kosbie Fj o) F3 &) F3.

83. CKOJIBKO pelIeHN NMEET YpaBHEHHE x*Hx+1 =0 B noznte u3 512 eMeHTOB?

84. SIBnsieTcst M HEPUBOMMBIM HaJt 11osieM Fg MHOTOYWICH 239412

IIpumepsl 3agau:

1. Unean J B koinblie R HAa3bIBA€TCS MPOCTBIM, €CIIH KOJIbLO RJ HE CONEPKUT AEIUTENEeH HYJIS.
SBnsiercs 1M IPOCTBIM HJie€al, HOPOKAECHHBIN 35ieMeHTamMu 351 1 468 B KOJIbIIE LIETBIX YUCe?
2. Yxaxure Kakoe-HUOyab pelieHue ypaBHeHus x(23)(456) = (1435)(26)x B rpynne Sg uiu

OOBSICHUTE, ITOYEMY PEIICHUI HE CYIIECTBYET.

3. Haiinure oOpatHbplii kK (a) ameMmeHTy, coaepxamiemy 131, B xombre ZA20); (0) amemeHty,
coziepxalieMy x> -x2+ X, B KOJIbIIE Q[x]/(x4 +1).

4. Cymectyet au B rpymnne (Q \{0},-) noarpynna, uzomopduas 729

5. U3BecTHO, 4TO X U ¥  — 2JIEMEHTHI Tpynnbsl G, KOTOphle MPUHAIIEKAT OJHOMY KIIACCy
CMEKHOCTH 10 HOPMAJIbHOM noArpynne  H; 3JIeMEHTHI # U vV TaKKe MPUHAIIEKAT OTHOMY

KJIaccy cMexHocTy o H. Cnenyer 1u u3 3Toro, 4ro xuv” 1 y'1 NpUHAIEKAT H?



6. CymectByer su agromopdusm rpynnbl Cg5y) OCTaTKOB OT JEEHUs Ha 52 ¢ omnepaunuen
CJI0’KEHUS1, KOTOPBIN NepeBOaUT ocTaTok 20 B ocTatok  16?

7. Ilpo muorounen f{x) € Fqq[x] ussectro, 4ro f()c)12 - 1 penurcs Ha x2 + x - 1. Haitaure
BO3MO>XKHbBIE 3HAUEHUS OCTAaTKa OT JiejeHus f{x) Ha 2 tx-l.

8. Ilycth a — MOPOKAAIOIIMI JIEMEHT MYJIbTUILIHKATHBHOM IPYIIIIbI 10Jist F79g. CymmecTByer

JI1 MHOTOYJIEH TPETheH crenenu B F3[x], kopHem koToporo siBisercs a0 - 849

IIpumepsl OnJ1eToB:
Buaer Nel

1. Kombma. Ilpumepsr kosenr. Konbro menbix uywcen. Kosblilo MHOTrOWIEHOB HaJ KOJIBIIOM
(monem).
2. 3agauga.

Buier Ne2

1. JleBsle, mpaBbie U IBYCTOPOHHUE Uaeambl. [ maBHbIC naeansl. MakcuMaiabHbIE U POCTHIE
HAaeanbl.
2. 3agaua.



