IMPOTPAMMA ITHCBbMEHHOTI'O DK3AMEHA I1O0 KYPCY «AJITEBPA - I»
3A OCEHHMH CEMECTP 2023/24 YYEBHOI'O TOJIA

TEMA 1. OmnpefesieHue oJisi, KOMMYTaTUBHOTO KOJibIla 1 abejieBO¥ Ipynnbl. AQAUTHUBHAA U MyJIbTUILJINKA-
TUBHAaA rpynnel noJjis. [IpAaMele npoussejeHns abejieBbIX I'PYII U KoJiell. B3auMHas nmpocToTra, CBOMCTBA
B3aMMHO MPOCTHIX 3yieMeHTOB. Kosbro Z: nennmocts, HOM u HOK, anroputm EBkinga-I'aycca, dak-
ToprasibHOCTh. Kosblia 1 1osia Ber4eToB Z / (n): AeIUTeNn HyJiA, HUJIBIIOTEHTHl, 0OpaTUMBble BBIYETHI,
TeopeMa Jiijiepa, Majas Teopema @epma, kutarickas Teopema o6 ocrarkax. CBolicTBa roMoMOp(d3MOB
abeJIeBBIX IPYII, KOJIEL| U MOJIel; MPUMepBL: KBaApaTsl B nosie [F,,, mpocToe momoJie, XapaKTepUCTHKa,
romomMopdusm dpobeHuyca.

[IPEJIIOJIATAET YMEHUE: Haxoautsh HOJl 1 HOK gaHHBIX LeJIbIX YHCEJI U UX JIMHEUHbIe BEIpakeHUs Yepe3 3TH YUCIIa,
peliath JIMHENHBIE JUO()AHTOBH YpaBHEHUs, HAXOOUThH I[eJible CTENEHU 3JIeMeHTOB B Z /(n) (BKJIO4as oTpuIa-
TeJIbHbIE), HAXOAUTDh YUCJIa C IpefIrUCcaHHbBIMU OCTaTKaMHU, BBISICHATH, ABJsAeTcA Jiu —1 u 2 kBajgpaToMm B Z/(p),
pelaTth JIMHelHbIe ypaBHeHUs B Z /(n), M0JIb30BaThCs CBOMCTBAMU rOMOMOPGU3MOB U TeM, 4TO x — xP sABJIAeTCA
AAAUTUBHBEIM F'OMOMOP(HU3MOM B LIEJIOCTHBIX KOJIbL[AX XapaKTEPUCTUKHU P.

TEMA 2. KoJsiblla MHOTO4WIeHOB U () OpMaJsIbHBIX CTENIeHHBIX PAAOB. Ayrebpanyeckue onepanuu Haj pAgamu,
IpUMepHl: 3aMeHa llepeMeHHOM, obpaliieHue psAaa ¢ o0paTUMBIM cBOOOIHBIM WwieHOM. JquddepeHiiais-
HOe HculcJieHre PSAA0B M MHOro4jieHOB. JlejleHe MHOTOYJIEHOB C OCTaTKOM, KuTalckas TeopeMa o0
OCTaTKaXx B KOJIbIle MHOT'OWIEHOB ¢ KoadduiirneHTaMu B nosie. KopHU 1 KpaTHble KOPHU MHOTOYJIEHOB,
MHTEepIOJIAMOHHEI MHorouieH Jlarpanxa. Kosbua BerdetoB k[x]/(f) ¥ npuMUTUBHBIE paclIMpeHUs
noJieii. [Tosie KOMILIEKCHBIX unces. OnucaHre KOHEYHBIX MoJiel.

[IPEJIIOJIATAET YMEHME: HaxoauTh HOJ[ 1 HOK maHHBIX MHOTOYJIEHOB U UX JIMHEIHbIe BHIpaXXeHUsA yepe3 3TU MHO-
TOYJIEeHBI, eJIUTh MHOTOYJIEHb CTOJIOMKOM, HAaXOAUTh MHOTOUJIEHH C IMpeANCaHHBIMU OCTaTKaMU, UCCIeq0BaTh
06paTUMOCTh 3JIeMeHTOB B KoJiblax k[x]/(f) u HaxoAuTh oOpaTHbIE, BRIYUCIIATH B KOHEYHBIX ITOJISX, BHITMCHIBATH
HENPUBOJIUMble MHOTOYJIEHBI MaJIbIX CTereHel HaJ HeOOJIBIIMMU KOHEYHBIMU MOJIAMU, CBOOOJHO BBIYMCJIATH B
moJie C: yMHOXaTh, IeJINTh, BO3BOAUTH B IieJIble CTEMEHHU, CONPATaTh, pellaTh ypaBHEHUA BUAA 2z = a U T. 1L

TEMA 3. KoJsplla 1 NoJisA 4acTHBIX, pAabl JlopaHa, painuoHasibHble QyHKIMU. PasjioxeHne palioOHaJIbHON
(pyHKIUM Ha OpocCTeliIie ApoOU U B CTENEHHOU pAM, pellleHHe JIMHENHBIX PeKYPPEHTHBIX ypaBHEHUNU
KOHEYHOI'o Topsifika. DKCIIOHeHTa, jorapudmM, 6uHoM, npumep: yucia Kartanana. [etictBue Q[d/dx]
Ha Q[x], cymMmupoBaHue cTelieHel U yrcja bepHysm.

IIPEAIIOJIATAET YMEHUE: pacKjIafblBaTh palliOHaJIbHYI0 QYHKI[MIO HA TPOCTeNIre IpoOu 1 B CTENIEHHOU PAL, pelaTh
JIMHelHble peKyppeHTHble YpaBHeHNs], pacKjIaAbBaTh sjieMeHTapHble PyHKIIY (TpUroHoMeTpruieckye, rumnepoo-
Jin4ecKue, SKCIOHeHTY, JorapudM, 6MTHOM C IIPOU3BOJIBHBIM I0Ka3aTesieM) B CTelleHHO! pAJ U I0JIb30BaThCA 3THU-
MM pasjoXeHUsAMU JJIA pellleHHnss KOMOMHATOPHBIX 3a4a4, BEIUMACJIATh CYMMEBI CTelleHel U yuciia bepHyum.

TEMA 4. Upeansl u dakTop kosbna. HétepoBsl Kosbla, Teopema 'mnpbepra o 6asuce naeana. [Ipocteie u
MakcruMaJibHble uaeasbl. [IpocTeie W HENpUBOAWMEBIE dJIEMEHTHI KoJbLa. O6JacTy IJIaBHBIX HIEaJIOB,
IIpPUMepHl: eBKJIMAOBH! KOJIblla, unciaa 'aycca u OiiseHmuTeriHa — KpoHekepa. @akTopuasbHble KOJIbIIA,
(¢akTOpHaIBHOCTDL 00JIACTU TJIaBHBIX HeasioB, GaKTOPUaJIbHOCTh KOJIbl[a MHOTOWIEHOB Haf (hakTopu-
aJIbHBIM KOJIBL[OM, COZlepXKaHre MHOrouleHa 1 jeMMa l'aycca. PasioxeHne Ha MHOXATEIM MHOTO4JIEHOB
C LeJIBIMU K03dduUuIieHTaMy, KpuTepun HellpruBOAUMOCTH.

IIPEAIIOJIATAET YMEHUE: IOJIb30BaThCsl HETEPOBOCTHIO, CBOMCTBAMM IIPOCTHIX U HEMPUBOAMMBIX 3JIeMeHTOB, (haKTo-
PUAJIBHOCTBIO; COOTHOCUTDH APYT C APYTOM B3aMMHYIO IIPOCTOTY U OTCYTCTBHE OOLIUX HEOOpaTUMEBIX JleTUTesiel;
pacKJIaJpIBaTh HA IPOCThIe MHOXUTeNM, HaxoquTh HOJl u HOK u [eamTh ¢ 0CTaTKOM B Kosbnax Z[x]/(x% + 1)
u Z[x]/(x* + x + 1); NpUBOAUTH NPUMeEPHI HeGAKTOPUAIIBHBIX KOJIEI] M HEMPOCTHIX HENPUBOJUMBIX JIEMEHTOB B
TaKUX KOJIbIAX; aHAJIM3UPOBATh HEIPUBOAUMOCTbh MHOT'OUJIEHOB C LieJIBIMU U paliiOHAJIbHBIMU K03hGUIeHTaMu.

TEMA 5. MoayJyu HaJl KOMMYTaTUBHBIMU KOJIbIIAMU: OAMOMYJIU, (PaKTOp MOJYJIU, NOMOJHUTEJIbHEIE IOL-
MOAYJIM U HepasJoXNMOCTb, MOAYJIU roMoMopdu3amMoB. Panr ceobogHOro MoayJisa. 3afaHue MoAyJien
00pasyolMy 1 COOTHOMEHUAMY, MOAYJIb TOMOMOPGU3MOB MeXOy MOAYJIAMH, 3aJaHHBIMU 00pasyro-
IIMU 1 COOTHOLLIEHUAMU, IPUMED: Hom(Z/(n), Z/(m)). AccoruaTtuBHbIe areOpsl HaJ KOMMYTaTUBHBIMU
KoJibLlaMy, ajredpa sHAOMOpGU3MOB MOAYJIA, ajaredbpa MaTpuL], 0OpaTUMble 3JIEMEeHTHI, IPUMepH: 00pa-
TUMBbIe MaTPHULEH 2 X 2, obpalleHre YHUTPeYyroJbHOU MaTpHULEL U TeopeMa 00 djieMeHTapHbBIX CUMMeTpPU-
yeckux QyHKuuAX. MaTpuuHbl popMann3M: yMHOXeHe MaTpull, KaK Ipeo0pa3yTca CTPOKU/ CTOJIOLEL
MaTpHILbl IPY YMHOXEHUHN CJIeBA/ClipaBa Ha 3a[laHHYI0 MaTpULly, MaTpHULIBI IEPEX0J0B, MaTPUI[bl TOMO-
MOP(}HU3MOB.



[IPENITIOJIATAET YMEHUE: cBOOOJHO BBIYHCJIATh C MAaTPULAMMU: BBINKICHIBATh MATPUILBI [IEPEXOIOB U MATPHUIBI TOMO-
MOp®H3MOB, BHIMCHBATh MAaTPHUIy, YMHOXeEHIE Ha KOTOPYIO IPOU3BOAUT 3aJjaHHOe JIMHEelHOe peobpa3oBaHue
CTPOK/CTOJIOIIOB 3aJaHHOI MaTPUIIbl, BHYMC/IATH MaTPUIIBI, 06paTHBIE K YHUTPEYTOJIBHEIM, a TaKXe CTeleH! HILTb-
MOTEHTHHIX Y YHUIIOTEHTHBIX MaTPUII; BRIYUCJIATH (PAKTOP MOAYJIM U MOAYJIA TOMOMOPGOU3MOB MEXAY MOIYJISAMH,
3aJaHHBIMU 00PAa3yIOIUMU U COOTHOIIEHUSAMI; TIPECTABJIATh 3aJaHHYI0 CUMMETPHYECKyI0 GYHKIIMIO B BUJIe MHO-
rowieHa OT 3JIEMEHTAPHBIX CHUMMETPUYECKUX (PYHKIUIT U TOJIb30BATHCS ITUM.

TEMA 6. [IpeoGpa3oBaHuA Napsl CTPOK/CTOJIOLOB MAaTPUILIbI, 3a/jlaBaeMble UX JIEBBIM/IIPAaBbIM YMHOXEHIEM
Ha obpaTuMsble 2 X 2-MaTpulpl. MeTton 'aycca Hag 06s1acThio IJIaBHBIX W/1easIoB: IIpHBeieHre MaTpPHI[bI
K HopMaJibHOU ¢popMe CMUTa U ero MpUMeHeHUA JJI pellleHusA CUCTeM JIMHEHHBIX ypaBHeHUH, OThICKa-
HUA 00paTHOU MaTpuUllbl, OTHICKAHNA MHBAPHAHTHBIX MHOXUTEJIE U B3aUMHBIX 6a31COB MOAMOJYJIA B
cBOOOHOM MoJyJjie KOHeYHoro paHra. Kiaccudukaiys KoHeYHO NOPOXXAEHHBIX MOJyJlel HaJl KOJIBIOM
TJIaBHBIX HJ€aJIOB, NHBAPUAHTHbIE MHOXUTEJIN U dJIEMEHTapHble [IeJIUTe/IH, KpyueHue, p-KpydeHue U
IIUKJIOBOM TUII MOAYJIA p-Kpy4YeHUs.

IIPEAIIOJIATAET YMEHUE: IPUBOJUTE I1€JIOUMCIIEHHYI0 MaTpully K HopMaJsbHOU ¢opme CMHUTA U HAXOAUTh COOTBET-
CTBYIOIIMiE MAaTPUIlHl Ilepexo/ia, peliaTh CUCTEeMBl JIMHEHHBIX AU0MaHTOBBIX YpaBHEHMI, UCCIeqOBaTh IIeJIOUKC-
JIeHHble MaTpHULIBl HA 00paTUMOCTh U HaXOAUTH OOpaTHble, HAXOAUTh MHBapUAaHTHBIE MHOXUTEJIU U YKa3bIBaTh
B3aUMHBIN 0a3uc NOAMOAYJIA B CBOOOAHOM MOAyJie KOHEUHOrO paHra.

TEMA 7. Kiaccudukaiys KOHeYHO NOPOXAEHHBIX abesieBbiX rpymnil. [IpocToTa M MOJIynpoCTOTa, pPa3JIoxkU-
MOCTb, OTIIENMMOCTb IOATPYIIBI IPAMBIM cJlaraeMeiM. ['pymnbl, 3ajaHHbIe 0Opa3yOIUMU U COOTHOIIIe-
HUAMM.

[IPEAIIOJIATAET YMEHUE: IepeuncIIATh abesIeBbl TPYTIIB 3aJaHHOT0 OPSKA; BRIICHATD KOJIMYECTBO 2JIEMEHTOB 33aJaH-
HOTO MOPsA/IKa B 33[JaHHON abeJieBoi rpyIie; aHAJIM3UPOBAThH MOJIYIIPOCTOTY, HENPUBOAVMMOCTH U HEPA3JI0XKUMOCH;
BBISICHATD, OTHIEIUISAETCA JIX OpeIéTKa B Z™ MPsAMBIM CJIaraeMbIM; HAXOIUTb HOPAIKU 3JIEMEHTOB U BBIITHUCHIBAThH
KaHOHUYECKOE pa3jIoXeHHe B MPAMYIO CYMMY HepasJIoKHUMBIX TPy AJIA Py 3aJaHHBIX 00pa3yoIUMU U COOT-
HOIIIEHUAMU U B HaKTopax peméTku Z™ mo moApenéTKe, 3aJaHHOM CHCTEMO OAHOPOIHBIX IMHEHHBIX YpaBHEHUH.



