MuHucTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoil Pdexepanun
HAITMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

MexaHuko-mMaTeMaTHYecKuil (haKkyiabTeT

VTBEPXAIO:
Jexan MM®
JI.B. I'enze

Pabouas nporpamma IUCHUTUIMHBI
A0eJieBbI Ipynbl
10 HaIlPaBJICHUIO TIOATOTOBKH
01.04.01 MaremaTuka

Hampasnennocts (mpoduiib) MOArOTOBKH :
DyHIaMEHTAIBbHASI MATEeMATHKA

dopma o0yueHHs
Ounas

Kpanuduxanms
Marucrtp

I'ox mpuema
2023, 2024

COT'JTACOBAHO:
PykoBogurens OIl1
IT.A. Kpbuios

ITpencenarens YMK
E.A. Tapacos

Tomck — 2024



1. Heap 1 ni1aHupyemble pe3yJabTaThl 0CBOCHUS] AU CHUIIMHBI

Lenbt0 OCBOEHMS JUCUUIUIMHBI ABISETCS (POPMUPOBAHHE CIEAYIOUIMX KOMITETCHIINHA:

OIIK-1 Cnocoben ¢opMmynupoBaTh W pemiaTh akTyaldbHbIE W 3HAYUMBIE TTPOOIEMBI
MaTeMaTHKH.

I[IK-1 CnocoGeH caMOCTOSITEIBHO pelaTh MCCIEI0BATEIbCKUE 3aJa4ll B pPaMKax
peanu3any HayyHoro (Hay4yHO-TeXHUYECKOr0, ”HHOBAI[MOHHOI0) MPOEKTA.

Pesynpraramu 0CBOEHUS AMCIUIUIMHBI ABISIOTCS CIEAYHONIME HHIUKATOPBI JOCTHXKECHUS
KOMIIETEHLIUM:

HNOIIK 1.1 ®opmynupyeT IMOCTaBICHHYIO 3a1ady, IHOJB3YETCsS SA3BIKOM IPEIMETHON
o0acTi, 000CHOBAaHHO BBIOMpAECT METO/] pEILICHUs 3a/1auH.

UIIK 1.1 IlpoBoaut wucciaenoBaHWs, HANpABICHHBIE HA PEIICHHE OTAEIBbHBIX
UCCIIEN0BATENIbCKUX 3a1a4

2. 3a1a4¥ 0CBOCHUSA AUCIHHUILIMHBI

— Briazgetb OCHOBHBIMU MOHATUSAMHU U pe3yJbTaTaMH TEOPUU a0ENeBBIX TPYII, a TaKxKe
npuéMaMu U MeToJiaMu J1okaszarenbscTa e€ TeopeM (MOIIK 1.1).

— OcBOUTh HaBBIKM PabOTHl ¢ MPOPECCHOHATIBLHON JUTEPAaTYypOl MO TEOpUH abesIeBbIX
TPYyIN; YMETh OCYIIECTBIATH cOOp, 00paOOTKy, aHaIM3 M CHCTEMATH3alMI0 HAaydHO-
mMetoanyeckor nHGopmaruu no nanHoi nucruminae (UIIK 1.1).

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl

Hucuunnuna otHocutes K bioky 1 «lucuumimnna (Mogynm)y».
JlucuuniamHa OTHOCHTCS K dYacTH 00pa3oBaTelIbHON MporpamMMbl, (GOpMHpPYyEMOit
ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TIPe/IaracTcsl 00y4YaronuMcs Ha BEIOOD.

4. Cemectp(b1) ocBOeHUs M popMa(bl) MNPOMEKYTOUHON ATTECTALUM 10 TUCHMUIIJIMHE

[TepBrIil cemecTp, IK3aMeH

5. BxoaHble TpeOOBaHUS 1JIS OCBOEHUSI AMCUUIIMHBI

JUist yCHemHoro 0OCBOCHUs AUCHUIUIMHBI TPEOYIOTCSI KOMIIETEHIINH, CPOPMHUPOBAHHBIE B
X0l OCBOEHHsI 00pa30BaTENbHBIX IPOrPaMM IPEAIECTBYIOLIET0 YPOBHs 00pa30BaHusl.

6. S13pIk peanu3zanuu

Pycckuit

7. O0beM TUCHUILTHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISIET 6 3.€., 216 4acoB, U3 KOTOPBIX:
-JeKuuu: 32 4.
-IIPAKTUYECKNE 3aHATUSA: 32 4.
B TOM YHCJIE MTpaKTUUecKas noaroroska: 0 4.
O6beM caMOCTOSTENILHOM padOThI CTYI€HTA ONIpeiesieH YUEOHbBIM IJIaHOM.

8. Coaepkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. KoHeuHO MOpOXAEHHBIE I'PYIIBI. YCIOBHE MAKCUMAJIBHOCTH JUIS MOATPYII.
[Toxnrpynriel KOHEUHO MOPOXKAEHHBIX rpynn U ux uHBapuantel (MOIIK 1.1, UTIK 1.1).

Tema 2. JluneliHad HE3aBUCUMOCTb. MaKCUMalbHbIE HE3aBUCUMBIE CHUCTEMBI.
CyuecTBeHHbIe TOArpyMIbl. Panru u ux ogHo3HauHas onpenenéuHocts (MOIIK 1.1, UIIK 1.1).



Tema 3. Ilpsmble cymMMbl IMKJIMYECKUX rpynn. Beicora anemeHTa. CBOMCTBa BBICOT.
Orpanuuennble Tpynnbl. CuéTHble p-rpynnbl. VHBapuaHTBl MPSAMOM CyMMBI ITUKIMYECKHUX
rpymni. [oarpynms! npsimeix cymm nukianueckux rpynmn (MOIIK 1.1, UTIK 1.1).

Tema 4. [enumblie rpynmnbl. CBONCTBA p-IeNUMbBIX U JAETUMBIX Ipynn. MIHbeKTUBHOCTS.
CBOIiCTBO MHBEKTUBHOW I'PYIIBI BBIACIATHCS MPSIMBIM claraeMbiM. PenyliupoBaHHBIE IPYIIIBL.
Crtpoenue aenumsbix rpymi. Jlemumas o6omouka (MOIIK 1.1, UTIK 1.1).

Tema 5. KoneuHo xomopoxa¢Huele rpynnbsl. Cuctema kooOpasyroommx. YcioBue
MUHUMaNbHOCTH Juisi monarpynn. Komukianmueckue mnpsMble ciaraemele. lloarpynmel u
¢dakToprpymnmsl KoHeuyHO KonopoxaéHubIx rpynm (MOIIK 1.1, UTIK 1.1).

Tema 6. CepBaHTHBIE U p-CEpPBaHTHbIE OJATPYNIbI, X cBoMcTBa. CepBaHTHas 000I0YKa.
OrpannueHHble cepBaHTHble mnoarpynnel. Hepasnoxkumele rpynnbsl.  @akToprpynnsl IO
cepanTHbIM noArpynmnam (MOIIK 1.1, UTIK 1.1).

Tema 7. DbasucHele mnoxarpynmnsl. MakCUMalIbHBIE — p-HE3aBUCUMBIE  CHUCTEMBI.
CymectBoBaHue p0Oa3UCHBIX MOArpYyII. ENMHCTBEHHOCTh pOAa3UCHON MOATPYIIBI C TOUHOCTHIO
1o uzomoppuszma (MOIIK 1.1, UTIK 1.1).

9. Tekymnii KOHTPOJIb MO TUCUUIJIMHE

Tekylwnii KOHTPOJb M0 JUCLMUIUIMHE IPOBOJIUTCS IyTEM KOHTPOJISI MOCEHIAEMOCTH,
BBITIOJIHCHHS JIOMAaITHUX 3aJaHUi W WHIAUBUIYAIBHOTO 3adaHus W ¢ukcupyercs B (opme
KOHTPOJILHOM TOYKH HE MEHEE OJJHOIO pa3a B CEMECTP.

NunuBunyansHbie 3amaHusl TPEACTABISAIOT COOOW yIpakHEHHST €3 MOHOTrpaduu
JI. ®ykca «beckoHeuHble a0eneBbl TPYNIB» U TO3BOJSIOT OLEHUTH CHOPMHUPOBAHHOCTH
naaukaropoB MOIIK 1.1 m UTIK 1.1.

10. ITopsiaok npoBeieHUsI U KPUTEPHUH OLCHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

IlepBast yacTh SK3aMe€Ha TPOBOIUTCA TO OWIeTaM B THUCHMEHHOW (GOpME C YCTHOM
3alIUTON. DK3aMEHAIMOHHBIN OMJIET COCTOUT U3 IBYX TEOPETUUYECKUX BOIIPOCOB, MPOBEPSIONIUX
NOIIK 1.1.

Bropas uacTh 3K3aMeHa mpejacTaBiseT coOoil Oecely €O CTYIEHTOM, B KOTOPOM
MIpOBEpsieTCsl 3HAaHHE OCHOBHBIX QopMynupoBok TeopeM u onpenenenuii (MOIIK 1.1) u ymenue
pemenus 3anad no aucuurinae (MOIIK 1.1, UTIK 1.1).

IIpuMepHBbI NepeYeHb TEOPEeTHYECKUX BOIIPOCOB
1. KoneyHo nopoxa&HHbIE TPYTIIIHI.
2. JIuneiiHast HE3aBUCUMOCTb.
3. Panr rpynmsl.
4. BbICOTBI M X CBOWCTBA.
5. IIpsiMble CyMMBI HUKJIMYECKUX TPYIIIL.
6. JlenumocTh 1 €€ CBOICTBA.
7. JIeTuMOCTh U HHBEKTUBHOCTb.
8. lenumas 000I04Ka.
9. KoHeuHO KONOpOXKAEHHBIE TPYIIIIHI.
10. CepBaHTHBIE NOATPYIIIIHI.
11. OrpaHnyeHHbIE CEPBAHTHBIE MOATPYIIIBL.
12. ®akTOprpynsl o CEpBAHTHBIM MOATPYIIIAM.
13. p-6a3ucHbie TOATPYIIIHL.
14. JlanpHeiimme cBoicTBa p-0a3UCHBIX MOATPYIII.
15. Paznuunble p-0a3ucHbIE MOATPYTIIIHL.

Ipumep 3axaun
1. Iokaxkute, yto ecnu nmoarpymnmna G cepBaHTHa B A, To nG — cepBaHTHas MOATpyIIa
rpynnsl n4 (31ech n — HaTypaibHOE YHCIIO).



Pe3yJ’IBTaTBI 3K3aMCHa ONPCACIIAOTCA OLICHKaMHu «OTJIMYHO», «XOpOoLo»,
«YOOBJICTBOPHUTECIBHO», «KHCYJAOBJICTBOPUTCIHLHO:
Kpurtepnu oneHnBaHus pe3yabTaToB 00y4YeHHS
HeynosnerBoputenbHO Y 10BIETBOPUTEIHHO Xoportio OTauaHo

CTyneHT He MOXET
moxoupaTh u
o0pabartbIBaTh
JIUTEPATypy MO
BBIOpaHHOM Teme
HUCCICA0BAHUA HU
CaMOCTOSATENLHO, HU MO
PYKOBOZACTBOM OoJiee
OIIBITHOTO MaTeMaTHKa.
CryneHT He obnagaer
3HAHHUSAMH B 00J1aCTH
TEOpHH abeJeBbIX TPy,
HE 3HaeT NPOCTEUILINX
ONPEIEIICHUN U TEOPEM.

CTynmeHT MOXKeT
noaoupars u
obpabaTheIBaTh
JUTEPATYypPy IO
BBIOpaHHOU Teme
HCCIEI0BAHUS TOJIBKO
O] PYKOBOJICTBOM
0oJ1ee OILITHOTO
MaTeMaTuKa.
Crynent obnamgaer
MMOBEPXHOCTHBIMH
3HaHUSIMH B 00J1aCTH

3HaeT HEKOTOPEIE
OIIpe/IeNIeHUsI U TEOPEMBI
13 YKa3aHHOM 00JacTH.

TEOpHH a0EJIeBBIX TPYIIIL.

CTyneHT MOXeT
CaMOCTOSTENIFHO TOJ0UPATh
u 00pabaTbeIBaTh IUTEPATYPY
10 BEIOPaHHOM Teme
UCCIIEJOBAHHUS TI0]1
PYKOBOZACTBOM OoJiee
OIBITHOTO MaTeMaTHKa.
CryneHT obnanaet
JIOCTaTOYHBIM 00BEMOM
3HAHWI B 00JIACTH TEOPHU
a0eeBBIX TPYIIL, YTOOBI
MPUCTYUTD K
HUCCIEIOBAHUSIM B OTOM
obxacTé moa pyKOBOJACTBOM
0oJiee OMBITHOTO
MaTeMaThKa.

CTyneHT MOXeT
CaMOCTOSTEIILHO
moaouparh u
00pabaThIBaTh
JUTEpATypy MO
BBIOpaHHOI Teme
UCCIIEJOBAHMSI.
CryaeHt umeet
riryOoKne 3HaHUS B
00acTi Teopun
a0beNeBbIX IPyII,
croco0eH MPUMEHSTh
MOJTy4eHHbIC 3HAHUS [UIs1
MPOBECHUS
CaMOCTOSTENbHBIX
HCCIIEIOBaHU.

VYkazanHas B Ta6n1/1ue OLICHKa MOXKCT OBITH CHIDKEHA Ha OIHH 63..]'[.]'[, CCJIM OLCHKa
CTYACHTA 3a UHAWNBUAYAJIBHOC 3aJIaHUC HC IMPCBLIIIACT «YAOBJICTBOPHUTCIBHO).

11. YueOHO-MeTOAHYECKOE 00ecIIeUeHne

a) DJEKTPOHHBIA YUEOHBIM KypC MO IUCUUIUIMHE B 3JIEKTPOHHOM yHUBepcutere «LMS
IDo» - https://Ims.tsu.ru/course/view.php?1d=25415
0) OleHOUHBIE MaTepHalibl TEKYILIEro KOHTPOJISI M IMPOMEKYTOYHOW aTTECTallUU I10

muciumiuHe B pasmene  «MHdopmamus o0 oOpasoBarenpHOM  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.
B) IlnaH mpakTHYeCKHX 3aHATUH MO JUCIMILTHHE.
KomnuecTBo
Tema
4acoB
Tema 1. KoHeyHo mNOpOXKIEHHBIC TPYNHIbI. YCJIOBUE MAKCUMAJIbHOCTH IS 4
noarpynn. [Toarpynibel KOHEYHO MOPOKAEHHBIX TPYIII U MX UHBAPHAHTHI.
Tema 2. JIuHeitHas He3aBUCUMOCTb. MaKCHUMallbHbIE HE3aBHUCHMBIE CHCTEMBI. 4
CyiecTBeHHbIE TOATPYIbL. PaHTH 1 UX 0JIHO3HAYHASI ONIPEACIIEHHOCTb.
Tema 3. Ilpsimble cyMMBbl LHMKIWYECKUX TpyIi. Beicota snemenTta. CBoMCTBa 4
BbicOT. OrpanudeHHbie Tpymmbl. CuéTHbIE p-rpynnbl. VHBapuaHTBl MPsIMOU
CYMMBI [IUKJIMYECKUX rpymil. [loarpynmsl OpsMbIX CYMM HUKJIWYECKUX TPYIII.
Tema 4. Jlenumble rpynmnbl. CBoOWCTBa p-IEAMMBIX M JCJIHUMBIX TIpYMIIL. 6
NubexktuBHOCTh. CBOWCTBO HMHBEKTUBHOW TPYMIBI BBIACISATHCS MPSMBIM
cnaraeMbiM. PenynmpoBannbie rpynmbl. CTpoeHue aenuMbix rpynn. denumas
00o0J104Ka.
Tema 5. Koneuno xomopoxaéuueie rpynmbl. CucreMa KOOOpa3yroIIHX. 2
YcnoBrue MUHUMANBHOCTH 17151 oArpymi. Konukiudyeckue npsiMble caraeMele.
[Toarpynmsl U hakTOPrpynIbl KOHEYHO KOMOPOKIAEHHBIX TPYIITL.
Tema 6. CepBaHTHBIE U p-CepBAaHTHBIC MOATPYIIIHI, UX CBOMcTBa. CepBaHTHAs 6
o0onouka. OrpaHUYeHHBIE CEPBAHTHBIE MOATPYNIbl. Hepasnoxumpie Tpymimbl.
@DaKTOPrpyMIbl IO CEPBAHTHBIM MOATPYIINAM.
Tema 7. baszucHpie moarpynmnbl. MakcuUMajbHbIE p-HE3aBUCHMBIE CHCTEMBI. 6




CymectBoBaHue  pOA3MCHBIX  MOATPYNI. EIWHCTBEHHOCTH  pOa3MCHON
MOJArPYIIBI C TOYHOCTHIO JI0 H30Mopdu3Ma.

12. Ilepevyens y4eOHOI IuTEepaTypsl U pecypcos cetn UHTEepHeT

a) OCHOBHasI TUTepaTypa:

1. @ykc JI. beckoneunslie abenensl rpymmsl. T. 1. M.: Mup, 1974. — 336 c.

2. ®ykc JI. beckoneunslie abeneBsl rpymmbl. T. 1. M.: Mup, 1977. — 416 c.

3. Fuchs L. Abelian groups. Cham: Springer, 2015. — 768 p.

4. Kaplansky I. Infinite Abelian groups. Ann Arbor: Univ. of Michigan Press. — 102 p.

0) JOTOIHUTENBHAS TUTEPATYPA:

1. KpsutoB A.A., Tyran6ae A.A., UexsoB A.P. YopaxkHeHus 1o rpynmnam, KOoJabllaM U
oM. Tomck: TT'Y, 2008. — 482 c.

2. YexnoB A.P. Yopaxnenus no ocHoBam Teopuu rpymim. Tomck: TI'Y, 2004. — 278 c.

3. Amold D.M. Finite rank torsion free abelian groups and rings. Berlin: Springer, 1982.
- 197 p.

B) pecypchl cetu HTepHET:

— XKypnan «BectHuk ToMCKOro rocyJapCTBEHHOrO YHUBepcuteTa. Maremartuka |
MexaHuKa» — http://journals.tsu.ru/mathematics/

13. Ilepeyenb HGPOPMANMOHHBIX TEXHOJIOTHH

a) JTMLEH3MOHHOE U CBOOOHO pacIpOCTpaHsIeMOe MIPOrpaMMHOE 0OecTieueHue:
— my6nuyHO nocTynHble oOnaynbie TexHomoruu (Google Docs, Slnaekc auck u T.11.).
0) nH(bOpPMAaIIMOHHBIE CTIPABOYHBIE CHCTEMBI:

— DJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubmoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansp — http://e.Janbook.com/
— OBbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— Obpa3zoBatenbHas mwatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepunanbHO-TeXHHYECKOe o0ecreyeHue

Aynuatopun i IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun JUisl TPOBEACHMS 3aHATHH CEMMHApCKOTO THUIMA, WHIUBUAYAIbHBIX MU
I'PYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJISA U IPOMEKYTOYHOU aTTECTALIHH.

[TomereHust [UIsi CaMOCTOSITENIHONW paboThI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(GOpPMaLMOHHO-00pa30BaTEIbHYIO CpeLy U K
UH(POPMALMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmanus o pazpadoTyuKax

Tumomenko Erop AunekcannpoBud, TOKTOp (DHU3MKO-MAaTeMaTHYECKHX HAYK, JOICHT,
kadeapa anreOpsl, mpodeccop
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