[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHpopmaumsa o Bnagensue:
®KWO: ApTemeHKoB mea@g%gnaeswq
[lomxHocTb: PexTop p
[ata nognucanus: 07.10.2026 11:33:47

‘MunHCcTEpCTBO HayKK U Bbiciiero oOpasoBanus Poccuiickoit @enepanuu
aJIbHOE rOCyJapCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHUE

BBICHICTO o6pa3013aH14;1

YHUKaNbHbINA I'IpOFpaMMHbH;I KNKOY: «CMOJIEHCKUH FocyI[apCTBeHHHﬁ YHUBCPCUTCT>
a63b74166e8f4fc17bd1e046272579e39Keadffeipa TipuKIaiHON MaTeMaTUKU U MHOPMATHKU

«YTBepKIAO»
[TpopexTop 1o yaeOHO-
METOUYECKON paboTe
___ IO.A. YcrumeHko
«__»Hos0ps 2024 1.

Padouan nporpamMma ITHCIHUIIJIMHBI

B51.B.01.07 YucjoBbie CHCTEMBI

Hamnpasnenue nonroroku: 44.03.05 Ilenarornyeckoe odpazoBanue (¢ AByMsi npopuassMu

MOJATOTOBKH)

Hamnpagsnennocts (npoduns): Marematuka, UndopmaTnka

dopma oOydeHuUs: ouHas
Kypc - 4
Cemectp — 7

Bcero 3auernsix equaull — 3, yacos — 108

dopMa OTYETHOCTHU: IK3aMEH —

7 cemecTp

[TporpamMmy pazpaboTain: kauauaaT GpU3NKO-MaTeMaTHUECKUX HayK, noueHT ['.A. banapy

OpnoOpena Ha 3aceaHun Kadeapbl

«_ » 2024 r., npoToKO

3aBenyromuii kadenpoit

71 Ne

C.B. Ko3zios

CMOJIEHCK
2024



1. MecTto mucummiuebl B cTpykType OIL
JuctumuinHaa «YuCIOBbIE CHUCTEMBI» OTHOCHTCS K AUCHUILIMHAM dYacTd, (opMupyeMoit
y4acTHUKaMU 00pa30BaTENbHBIX OTHOIICHHUH, yueOHOro MiaHa JAHHOTO HAIMpPAaBIICHUS MOATOTOBKH.
OOydeHre MPOXOJUT B TEYCHHE CEABMOTO cemecTpa. s yCcrenrHoro M3ydeHus 3TON TUCIUILTUHBI
CTYACHTaM TMOHAJ00SATCS KOMIIETCHIIMM, 3HAHWSA, YMEHHUS W HABBIKM, MOJTYYCHHbIE TPHU HU3YUCHHH

TaKuX JUCHUIINIMH Kak

«MaTremaTHyeCcKHui aHaJInu3»,

«JIuneitHas anrebpa», «AHaIUTHYECKAs

reoMeTpus», «Teopus uucen», «Teopus rpyIi, Kojaen u Nojaeuw» u ap.

N3yyeHne Kypca OCHOBAHO Ha TPAJMIIMOHHBIX METOAAX BBICHIEH HIKOJbI, TECHOW B3aWMOCBS3U
CO CMEXHBIMU KypcamH, a TaKK€ Ha MCIIOJb30BaHUM KaK COBPEMEHHOW y4eOHON M METOJIUYECKOU
JUTEPATyphl, TaK U JIy4IIUX 00pa3LoB KIACCUYECKUX KHMUT.

XapakTepHOM 4YEepTOW Kypca SBJISIETCSI COYETAaHHME TEOPETUYECKUX OCHOB YHMCIIOBBIX CHCTEM C
MPaKTUYECKUMH MaTeMaTUYECKUMU ITpUeMaMi U METOJIaMH.

2. Ilnanupyemble pe3yJbTaThl 00y4eHHsI N0 TUCHUIIHHE

KoMmnerenuus

I/IHmeaTopr JOCTHKCHUA

IK-5. CnocoGeH ucmnoyib30BaTh
HAYYHBIC 3HAHUS B MPEJAMETHOMN
obmactu (MaTeMaTHKa) B
nporecce GopMUPOBAHUS
MPEIMETHON KOMIICTCHIHH
oOy4Jaronmxcsi B paMKax
peanu3ai OCHOBHOU
0011600pa3oBaTEIBHOM
IPOTPaMMBI.

3HaTB. COBPEMEHHOE COCTOSHUE M MEPCIEKTUBBl pa3BUTHUSA
MaTeMaTUKU Kak y4yeOHOW AMCLUMILUIMHBI, HalpaBICHUS pPa3BUTHUSA
IIKOJIBPHOTO ~ MaTeMaTH4ecKOro oOpa3oBaHMs, TEOPETHUECKHUE
OCHOBBl ~ OOy4eHHs]  MaTeMaTHKe, MPUHIMIBI  [OCTPOCHHS
METOIMYECKONW CUCTEMBbI 00y4eHHs] MaTeMaTHKe, OCHOBHbIEC JTMHUHU
LIKOJIBHOTO Kypca MaTeéMaTHKH, UX CTPYKTYpy, COJAEp)KaHHE U
ponb, 3Tambl  (QOPMUPOBAHMS  MaTEMaTHYECKMX  IOHATHH,
METOJMUYECKHE MOJXOAbl K M3YyYEHUIO OCHOBHBIX TEM IIKOJILHOTO
Kypca MaTeMaTHKH.

YMeTh. aHaNM3UpPOBaTh M HMHTEPIPETHPOBATH  COAEPIKAHUE
MaTeMaTUYeCKUX MOHATUH, TeopeM, 3ajad, pa3pabaTbIBaTh
(bparMeHThl YpPOKOB, OpPraHM30BBIBaTh 00pa30BaTEIbHBIA IMpoLEce
oOyueHusi MaTeMaTuke, KOHCTPYHpPOBaTh METOAMKY BBEICHUS
MOHATHH, U3YUEHHUS TEOPEM, PELICHHs 3a/1a4.

Biaagers: OCHOBHBIMU IpUEMaMHM OPraHU3aLUM JIEATEIbHOCTH
IIKOJIbBHUKOB IO W3Y4YEHHI0O MaTeMaTHKH, HaBbIKaMH pa3paboTKu
METOJMKH H3Y4YEHMsI YAaCTHBIX BOIPOCOB OOYyUEHHsS MaTEMaTHKE,
HCCIIEI0BATEIbCKUMHU METOIaMuU B npodeccnoHaIbHON
JESITEILHOCTH.

IIK-7 Crocoben
MaTeMaTHYeCKU KOPPEKTHO
CTaBUTh €CTECTBEHHOHAYYHBIE
3aa49d ¥ KJIACCUYECKHUE 3a1a9H
MaTeMaTUKH, CTPOTO JJOKa3aTh
YTIBEpXKICHHE, CHOPMYIIUPOBATH
pe3yJbTaT, YBUJCTh CICACTBHS
MOJIYYEHHOTO pe3yJbTaTa.

3HaTh. 0a30BbIC MPHUHIMIBI TOCTAHOBKH E€CTECTBEHHOHAYYHBIX
3a/1a4y ¥ KJIACCUYECKUX 3aJ1a4 MAaTEMAaTUKH, OTPECICHHS] OCHOBHBIX
MOHATUA W JO0Ka3aTeIbCTBA TEOPEM [0 OCHOBHBIM pa3feiiaMm
MaTeMaTHUKH,;

YMeTh: pemath OCHOBHBIE THUITBI MaTEMaTHUECKUX 3a7ad, T0Ka3aTh
yIBepXkAeHUe, CGhOPMYIHUpPOBaTh  pe3ylbTaT, YBUIAETh  €ro
CIIEJICTBHS,

Buajers: nepBUYHBIMU HAaBBIKAMHU NMPUMEHEHHS] MaTEMaTHUYECKOTO
anmapara K pelIeHHI0 KOHKPETHBIX 3aJa4 U3 pa3jMyHbIX oOnacTeit
MIPUKJIAJHON MaTeMaTUKU U HHPOPMATHKH.

3. Conep:kaHue TUCIIUTITAHBI

1. HatypaabHble ynciaa. Akcuomarnieckas reopus HarypaibHbix urcen (N). Cucrema akcuom

[leano. CnoxxeHne U yMHOXKEHHE HATypaJbHBIX YHMCEN UM HX CBOMCTBa. AKCMOMa MaTeMaTHYeCKOM
UHIYKIUK U e¢ MPUMEHEHHE B AJIEMEHTapHON Maremaruke. OTHONIEHHE CTPOroro (M HECTPOroro)
nopsiaka B N, ero cBoiictBa. [IpuHIMIIBI HANMEHBIIETO U HAUOOJBIIETO Yncia. Borantanue u genenne
B N 1 ux cBoiicTBa.

2. Heable yucaa. Cucrema HENbIX YWceN. 3ajaya YHCIOBOTO pACIIUPEHUs.  AKCHOMBI
ONEpaTUBHBIX UYMCIIOBBIX pacuiMpeHui. 3agada pacmupenus N no kospna. Ilapsl nepBoii crymneHw,



omnepauuu Haja HUMH, uX cBoicTBa. Kosblo Zg KIaccoB 3KBUBAJIEHTHOCTH, CYLIECTBOBAHUE B HEU
JacTu, U30MOp(HOH cucTeme HaTypalbHbIX yucen. [locTpoeHue Koibla 1enbiX gucen Z U3 KoJbla
Zy. HenmpoTHBOpPEUYMBOCTh U  KATETOPUYHOCTh aKCHOMAaTHYECKOW TEOpUU  LEJBbIX  YHCeT.
Pacnionoxxennsie kombia. llopsaok mo pacmonokenuto. Ilpocteifmme cBoiicTBa kojibla Z Kak
PacoJIOKEHHOTO KOJIbIIA.

3. PanmonanbHble yucaa. Cucrema pannoHanbHbIX yncen Q. 3amaua pacmupenus koibla Z.
CBs3b ¢ 3aaauell u3MepeHust. AKCMOMaTHYeCKasl TEOpUsl pallMOHAIbHBIX yucen. [lepBuuHble TEpMUHBI
u akcuombl. [lapel BTOpO# CTyleHM M oOmepanudyd Haja HUMH, ux cBoictBa. [lone Qp KimaccoB
SKBUBAJIEHTHOCTH, CYIIECTBOBaHME B HEW 4acTH, n3oMop(dHOi kosbly Z nenbix uucen. [loctpoeHue
nosist Q panmoHaMBHBIX Ynced u3 moyst Q. ITone Q kak 1moJie YacTHBIX JUTSl 00JIACTH ICIOCTHOCTH Z.
HempoTuBopeunBOCTh M KATETOPUYHOCTh AKCHMOMATHYECKOW TEOPHUH PAIMOHAIBHBIX UHCEN.
(EaunctBenHOCTD TONIsE Q parmoHanbHbIX yrcen). [IpocTeiinme cBoiicTBa mosisi Q (pacmosioKeHHOCTb,
YIIOPSIIOYEHHOCTb, TUIOTHOCTB).

4. JleiictBuTe/ibHbIe (BemiecTBeHHbIe) uMcaa. Cucrema JeicTBUTENBbHBIX 4ymcen R.
Henocratku monst Q ¢ TOYKM 3peHUs M3MEpeHUs: BeaudnH. Pacmmpenne nons Q 10 HempepbhIBHOTO
noyisi. CedeHuss B YHNOPSIIOYEHHOM MHOXECTBE, B pacHoJIOKEHHOM Tosie. HempepbiBHBIE MOJS.
Onpenenenue mojs ACHCTBUTEIBHBIX YHUCEN, MOCTpoeHUE Moyisi R JeHCTBUTENBHBIX YHCEN, €ro
HENPEePBIBHOCTh. AKCMOMAaTHYECKOE MOCTpoeHUe mois R.

5. KommiiekcHble uymueiaa. CuctemMa KOMIUIGKCHBIX YHCEN. 3afadya pacimpeHus mons R.
Uctopuueckune ceaenus. Ompenenenne moiss C komriekcHeix uyucen. Kanonuueckas ¢opma
sanemeHToB U3 C. O630p 00111ero MIaHa MOCTPOSHUS OCHOBHBIX YHCIOBBIX CHCTEM.

4, TemaTH4eCKUH IJIAH

Ne Pa3nensr u Bcero DopMbI 3aHATHI

/1 TEMBI 4acoB | JICKIIUHU | MPAKTHUYECKHE 3aHATHS | CAMOCTOSITENIbHAS paboTa
1 | HarypanpHbie uyncia 28 12 12 4

2 Ienbie yncna 16 6 6 4

3 PannonansHBIE Unciia 15 6 6 3

4 | JleiictrButenpHble uncna | 11 4 4 3

5 KomiuiekcHble uncia. 11 4 4 3

6 DK3aMeH 27 27

HUTOI'O 108 32 32 17+27

5. Buabl o0pa3oBaTe/ibHOM AeSITeIbHOCTH

3aHATHA JTeKIHOHHOI0 THIIA
Axcromarndeckas teopus HatypanbHbix yncen (N). Cucrema akcuom Ileano.
CrnoskeHue HaTypaJbHbIX YUCEI U €T0 CBONCTBA.
YMHOK€eHUE HaTypaIbHBIX YMCEN U €r0 CBOMCTBa
AKcHOMa MaTEMaTHYECKON MHIYKIIMM U €€ IPUMEHEHUE B DJIEMEHTAPHON MaTeMaTHKE.
OtHowenue crpororo (1 HecTpororo) nopsiaka B N, ero cpoiicTaa.
[TpuHLMIBI HAUMEHBILEr0 U HauOOJIBILIEro YUCIa.
Cucrema nenbIx 4mcen. 3ajada YHUCIOBOTO PACHIMPEHUs. AKCHOMBI OICPAaTUBHBIX YHCIIOBBIX
pacmmpenuit. [lapsl nepBoii cTyneHu, onepauny HaJ HUIMH, UX CBOWCTBA.
8. Kompmo Zp kimaccoB SKBHBaJICHTHOCTH, CYIIECTBOBAaHHE B HEW YacTh, M30MOp(QHON cucteme
HaTypalbHbIX uncen. IlocTpoeHue koisbla 1ensix yucen Z w3 koawla Zo. HempoTtuBopeuuBoCcTh U
KaTeropu4HOCTh AKCMOMAaTUYECKOW TEOPUU LIEIIBIX YHCEN.
9. PacmonoxenHsie koibia. Ilopsaok mo pacnonoxkenuto. [Ipocrelimme cBoiicTBa Koiiblla Z Kak
PacIojIoKEHHOI0 KOJIbIIa.
10. Cucrema panumonanbubix uncen Q. 3amaua pacmupenus xkonsna Z. CBs3b ¢ 3a1aueil ©3MEPEHHUS.
AxcroMaTudeckasi TEOpHsl pallMOHaIbHBIX Yicell. [lepBuuHbIE TEPMUHBI U aKCHOMBI.

Nogak~owhE




11. TTapsl BTOpOU CTyNEHU U OMEpaluy HaJ HUMH, UX cBoicTBa. [Tone Qg Ki1accoB IKBUBAICHTHOCTH,
CYIIECTBOBaHME B HeW uacTH, u3oMOpHON Kosblly Z wnenbix uucen. Iloctpoenwe moms Q
parroHaNbHBIX yncen u3 most Qo.

12. Tlone Q kak moNe 4dYacTHBIX JAns obnactu 1enocTHoctd Z. HempoTuBOpeyMBOCTH H
KaTerOPUYHOCTh aKCHOMATHYECKON Teopuu panuoHanbHbix uuced. (EmuHcTBeHHOCTH mONS Q
palMOHAILHBIX YHCE).

13. Cucrema geiictButensHbix uncen R. Pacmiupenne noss Q 10 HempepbIBHOTO MOJIS.

14. Ceuenuss B yHNOPSIOYEHHOM MHOXECTBE, B pACMOJIO)KEHHOM T1osie. HempepbsIBHOCTH MO,
Omnpenenenue moJis NEHCTBUTENBHBIX 4YMCEN, MOCTpOeHUE Mo R NelCTBUTENBHBIX 4YHCEN, €ro
HENPEePBIBHOCTh. AKCHOMAaTHIECKOE MTOCTpOCHHE oA R.

15. Cucrema KOMIUIEKCHBIX yucel. 3anada pacmupenus nois R. Micropuueckue cBeeHus.

16. Ompenencarie monst C xomruiekcHbIX ymcen. Kanonwdeckas dopma snementoB u3z C. O630p

O6III€FO IJ1aHa IOCTPOCHHUA OCHOBHBIX YHUCJIOBBIX CUCTCM.
3ansgarus CEMMHAPCKOI'o TUIIA

3ansaTus Nel-2. Akcuomaruueckas teopus HaTypanbHbIX yncen (N). Cucrema akcuom [leano u
ee BapraHThl. CJI0KEHUE M YMHOXKECHUE HATYPAJIbHBIX YACEN U UX CBOWCTBA.

3aoanus ons ayoumopnoii pabomwr: Ne 1, 2, 5, 6, 9 u3z 81 I'n.2 [7].

3aoanus ons camocmosimenvrou pabomoi: Ne 3, 4,7, 8 uz 81 I'n.2 [7].

Bausitust Ne3-4. AkcMomMa MareMaTHYeCKOW WMHIYKIMH M €€ NPUMEHEHHE B DJIEMEHTapHOMN
MaTeMaTHKe.

3aoanus ons ayoumopnoit pabomwr: Ne 1, 2, 4, 7 w3 82 I'n.2 [7].

3a0anus ons camocmosmenvrou pabomsr: Ne 3,5, 6 uz 82 I'n.2 [7].

BansTus Ne5-6. OtHomenue crpororo (M Hectpororo) nopsaka B N, ero cBoiictsa. [IpuHIHIIEL
HaMMEHbIIEro ¥ HanOoJbIero yncia. Beruutanue u nenenue B N 1 UX CBOiCTBa.

3a0anus ons ayoumopnoii pabomwr: Ne 1, 3, 4, 6 uz 84 I'n.2 [7].

3aoanus ons camocmosimenvrot pabomoi: Ne 2,5, 7 u3 84 I'n.2 [7].

3anaTue Ne/. Cucrema nenplXx 4ucend. 3ajadya 4YMCIOBOIO PaCIIMPEHMS. AKcHoMBI
OTIEPATUBHBIX YUCIOBBIX pacimpeHuii. 3amada pacmmpenus N 1o konbia. [lapbl mepBoit cTyneHH,
orepaiuy HaJl HUIMH, UX CBOMCTBA.

3aoanus ons ayoumopnoii pabomwr: Ne 1, 2, 4, 6, 10 uz 81 I'm.3 [7].

3adanus ons camocmosimenvrou pabomoi: Ne 3,5, 7, 8,9 u3z 81 I'n.3 [7].

Bansitua Ne8-9. ITocTtpoeHre Kojblla IeIbIX dncenl Z u3 Kojibla Zg. HempoTuBope4nBOCTh U
KaTErOPMYHOCTh AKCHMOMATHUECKOM TEOpMH IEbIX uuces. PacmosoxeHHble Koubla. [Iopsaok 1o
pacnosoxennto. IIpocreiinme cBoicTBa Kobla Z Kak Pacioa0KeHHOIO KOJIbIa.

3a0anus ons ayoumopnoit pabomer: Ne 1, 2, 4, 6, 10 uz 82 I'n.3 [7].

3a0anus ons camocmosmenvrou pabomor: Ne 3,5, 7, 8,9 u3 82 I'n.3 [7].

3ansatus Nel0-11. Cucrema parmonanbHbeIx yncen Q. 3amaga pacmmpenust xkonba Z. CBs3b ¢
3a7aueii M3MEpeHHs. AKCHOMATHUYeCKas TEOpPHUS pallMOHAIBHBIX YHced. [lepBHUYHBIE TEPMHHBI U
akcuoMbl. [lapel BTOpO#l CTymeHH W oOmepalMyd Haj HUMH, HX cBoiictBa. [lome Qg Kiaccos
9KBHBAJICHTHOCTH, CYIIIECTBOBAHUE B HEW Y4aCTH, M30MOP(HHOM KOJIbILY Z LEIBIX YHUCEIL.

3aoanus ons ayoumopnoit pabomer: Ne 1, 3, 4, 6, 8 u3 82 I'n.3 [7].

3aoanus ons camocmossmenvhou pabomei: Ne 2,5, 7,9 u3 82 I'n.3 [7].

3ansatue Nel2. Iloctpoenue mons Q paumonanmbHbIX uucen u3 nois Qp. Ilome Q kak moie
YaCTHBIX JJIs1 oOnacTu 1enoctHocTH Z. HempoTHBOPEYMBOCTh M KaTErOPUYHOCTh aKCHOMATHYECKOM
TEOpHUH palMOHANBHBIX unceln. [Ipocrelimue cBolicTa mosus Q.



3a0anus ons ayoumopnoii pabomwr: Ne 1, 2, 4, 5 u3 83 I'n.4 [7].
3a0anus ons camocmosimenvrou pabomot: Ne 3,5, 7, 8,9 uz 83 'n.4 [7].

3ansaTusa Nel3-14. Cucrema neiictButensHbIX yricen R. Pacimmpenue nons Q 10 HempepbIBHOTO
nosisi. CeueHHss B YIOPSIOYECHHOM MHOXKECTBE, B pacloJIOKEHHOM Tione. OmnpejeneHue Tous
JNCUCTBUTEIBHBIX YHUCEJ, IOCTPOCHUE TONsT R JIEHCTBUTENBHBIX YHCEN, €ro HEmpepbhIBHOCTb.
AxcuomaTtudeckoe nocrpoerue nois R.

3aoanus ons ayoumopnoit pabomer: Ne 1, 2, 4, 5 w3 81 I'n.5 [7].

3a0anus ons camocmosmenvrou pabomor: Ne 3,5, 7, 8 uz 81 I'm.4 [7].

3ansaTusa Nel5-16. CucreMa KOMIUIEKCHBIX YHcell. 3amava pacmupernus moist R. Onpenencaue
noJist C KOMITJIEKCHBIX uncelt. Kanonuueckas popma semeHToB u3 C.

3a0anus ons ayoumopnoit pabomer: Ne 1, 3, 4,5, 7 u3 81 I'n.6 [7].

3a0anus ons camocmosmenvhou pabomor: Ne 2 u3 81 I'n.6; Ne 1, 4, 5. [7].

CamocrosiTesibHas padora
Texymasi caMmocTosiTenbHasi paboTa CTyIEHTa HampaBlieHA Ha YIIyOJIeHHE W 3aKperUicHhe
3HAHUU CTYJACHTOB U PAa3BUTUU MPaKTUYECKNX yMeHuU. OHa 3akiodaercs B paboTe ¢ JEKIMOHHBIMH
MaTepuaraMi, TOWUCKE U 0030pe JIHUTepaTypbl U ODIIEKTPOHHBIX MCTOYHHKOB, HH(OpPMAIMH IO
3aJJaHHBIM TEMaM Kypca, OMEepeKaroleil caMOCTOSTENbHON paboTe, B U3yUYEHUH TE€M, BHIHECEHHBIX Ha
CaMOCTOSITENBbHYIO POPAOOTKY, TOATOTOBKE K J1a00PaTOPHBIM 3aHITHSIM.
CamMocTosaTenbHas BHEAyJUTOPHAsi paboTa CTYI€HTOB COCTOUT B!
MpOpabOTKe JIEKIIMOHHOTO MaTepuajia, COCTaBJICHUM KOHCIIEKTa JICKIIMHA O TeéMaM, BBIHECEHHBIM
Ha CaMOCTOSITEIIbHOE U3Y4YCHHE,
BBLIIOJIHEHUY JOMAIIHUX 3aJaHHIA.

TeMbl 1J151 CAMOCTOSITEILHOTO H3YYeHHS
Cucrema axcuom Ileano.
AKcHOMa MaTeMaTHYECKOW HHIYKIIMH U €€ TIPUMEHEHHUE B 2JICMEHTAPHOW MaTEeMaTHKE.
[TpyHIMIIEI HANMEHBIIIErO ¥ HAaHOOJIBIIIETO YUCIIA.
Cucrema LeNbIX YHCEI.
HenpoTuBopeunBOCTh U KATETOPHYHOCTh AKCHOMATHUECKON TCOPHH IENIBIX YHCEIL.
Cucrema panuoHanbHBIX gncen Q.
AkcroMaTH4ecKasi TeOpUs pallMOHATBHBIX YHCETT.
HenpoTuBopeunBOCTh U KATETOPUYHOCTh AKCHOMATHUECKON TEOPHH PAIlHOHAIBHBIX YHCET.
CucreMa IelCTBUTEIBHBIX unced R.
10 CedeHus B ynopsiJOueHHOM MHOKECTBE, B PACIIOJIOKEHHOM TIOJI€.
11. CucreMa KOMIIIEKCHBIX YHCEIT.
12. O630p 061Iero MIIaHa MOCTPOSHUSI OCHOBHBIX YUCIIOBBIX CHCTEM.

COoNOTR~WDNE

3aaHus Al CaMOCTOSITENIbHOM pabOThI MPEICTABICHBI K KaXXA0My MPAKTHYECKOMY 3aHATHIO.
6. Kpurepun oueHuBaHus pe3yJibTATOB OCBOEHUsI TUCHUILTMHBI (MOXYJI51)

6.1. OneHounble CpeaCcTBa U KPUTECPUHU OLICHUBAHUSA IJIA TeKyIlIeﬁ arrecranuun
Teopeanecmle BOIIPOCHI

Axcromarndeckas Teopus HatypainbHbiX yrcen (N).

Cucrema axcuoM Ileano.

CnoxeHue HaTypaJIbHbIX YHMCEI U €ro CBOMCTBA.

YMHOKEHUE HATYpaJIbHBIX YHCEIl U €T0 CBOKMCTBA

AKcuoma MaTeMaTUYECKON MHAYKIIUH U €€ IPUMEHEHUE B 3JIEMEHTAPHOM MaTeMaTHKe.
OTHolIeHue cTpororo (1 HecTpororo) mopsiaka B N, ero cBoicTBa.

ok wnE



7. ITpyHIMITEI HANMEHBIIEr0 ¥ HAUOOBIIIETO YK CIIA.

8. Cucrema nenbIx yncen. 3ajaya YUCIOBOIO PACHIMPEHUSI.

9. AxcuOMBI OTepaTUBHBIX YUCIOBBIX PACIIUPEHUN.

10. ITapsl mepBoii CTyTNIEHH, ONEpaIMK HAJ HUMH, UX CBOHCTBA.

11. Komsio Z0 kmaccoB 3KBUBaJICHTHOCTH, CYILIECTBOBaHUE B HEHl yacTu, n3oMop(dHOI crcTeme
HaTypaJbHBIX YUCE.

12. TToctpoenue kombIia 1enbx yncen Z u3 kombia Z0.

13. HenpoTHBOPEYMBOCTH M KATETOPUIHOCTh AKCHOMATHIECKON TCOPUU IICIIBIX YHCETT.

14. PacnonoxeHHbIe KoJbla. [Topsa0k Mo pacioioKeHHIO.

15. TIpocreiimme cBOMCTBA KOJbIIa Z KaK PACIOJI0KEHHOTO KOJIbIA.

16. Cucrema panmoHanbHbIX gnceln Q.

17. 3apmaga pacmmpenus koabia Z. CBA3b ¢ 3aa4eil H3MEpPEHUSI.

18. AkcmomMarudeckasi TeOpHsl pallHOHATBHBIX Yrcell. [lepBHYHBIC TEPMHUHBI M aKCHOMBI.

19. Ilapsl BTOpO#i CTYNEHH U ONIEPALlMU HAJl HUIMH, UX CBOMCTBA.

20. TTome QO kaccoB SKBUBAJICHTHOCTH, CYIIECTBOBAaHHE B HEH 4acTH, N30MOPQHOH Koibily Z
nenbix uncen. Iloctpoenune nons Q panpoHansHbIX yrcen u3 moist QO.

21. Tlone Q Kak moJie YaCTHBIX IS 00JIACTH LIEIIOCTHOCTH Z.

22. HenpoTHBOPEUHUBOCTh M KATETOPUYHOCTh AKCHOMATHUECKON TEOPUH PALMOHAIBHBIX YHCEN.
(EnuacTBEeHHOCTH MO Q pariMoHaIbHBIX YHACEN).

23. Cucrema eliCTBUTENBHBIX uncel R.

24. Pacmupenue nois Q 10 HEMPephIBHOTO MOJIS.

25. CeueHus B ynopsJIOUSHHOM MHOXKECTBE, B PaCIIOJI0KEHHOM TI0JIC.

26. HenpepbiBHOCTH ToJist. OmpesieNieHre MoJisl NeHCTBUTENIBHBIX YUCEN, MOCTpoeHue moysi R
JIEHCTBUTEIILHBIX YHCETI, €r0 HENPEPHIBHOCTD.

27. Axcuomarnueckoe rnoctpoenue mos R.

28. CucremMa KOMIUIEKCHBIX YHCE.

29. 3amaua pacmmpenus ol R. Mictopudeckue cBeieHus.

30. Ompenenenwne mosi C komriekcHbIX yncen. KaHonndeckas ¢popma sinemenToB u3 C.

KpnTepml OLCHUBAHUS TCOPETUICCKUX BOIIPOCOB

1. Hopwmsl OlileHHBaHKS OTBETOB HA TEOPETHUYECKHE BOMPOCHI
Ne i/ Teopernyeckuii BOpoc KoaunuectBo 6amios (*)
1 Jlan xpaTkuil OTBET Ha IOCTaBICHHBIN 1 6ann
BOIIPOC
2 Jlan pa3BepHYTBII OTBET Ha BONPOC C 2 Gama
aHAJIM30M PE3yJbTaTOB

(*) BosmoskHa rpananus B 0,25 Oana.

2. Illkana oueHuBanus. OlleHKAa «3a4TCHO» 3a OTBETHl HA TEOPETUYECKHUE BOIPOCHI
BBICTABIIICTCSA, €CIM HaOpaHO He MeHee 3 OAIOB MPU OTBETE HA TPH BOMNPOCA, B MPOTHBHOM
Clly4ae BBICTABIISETCS €HE 3aUTEHO».

3amaHus 11l NPAKTHYECKUX 3aHATHI
3agaHusl 0 TeMaM Kypca MPeIOKESHbI K KOKJIOMY MPAKTHUECKOMY 3aHATHIO B mocobouu [7] u3
CIIHCKA JINTEPATYpHI:
Jlapun C. B. HucnoBbie cucTeMbl: yaeOHOE mocodue s akajgemuueckoro OakamaBpuara / C.
B. Jlapun. — 2-¢ u3n., ucnp. u gomn. — M.: M3natensctBo FOpaiit, 2022. — 177 c¢. — (Cepust: bakanasp.
Axanemuueckuii  kypc). — ISBN  978-5-534-05548-1. - Pexum goctyma: www.biblio-
online.ru/book/F85562B1-3876-4FD3-B73A-0F90CDF438D3.

Oo0pa3zen 3aganns
1. lokaxwure, uro 3+4=7.
2. Cnoxure u nepeMHOXbTe Tapsl (2, 4) u (3, 1), cunras ux: a) mapamu MepBoi CTyneHH; 0)
BTOPOI CTYIICHU; B) TPEThEH CTYIICHHU.



X X
3. Jokaxwure, 4To B JIFOOOM pPACIOJIO)KEHHOM KOJIbIIE CIPABEIMBO PABEHCTBO: |—| = H npu
y10.
Kputepuu onieHuBaHNs BHINOJIHEHUS MPAKTHYECKUX 3aHATHH
1. Hopwmsl olieHUBaHUS KaK10H J1abOpaTopHON pabOTHI:

Nori/mm CTpyKTypHas 4acTh pabOThI KonmuectBo Gamios (*)
1 OTBET Ha TEOPETUYECKHUE BOIPOCHI IIO 1 Gann
TEeMe MPAKTHIECKON pabOoThI
2 JleMoHCTpaIys BBIMOTHEHUSI KOHKPETHOTO 2 Gamta
3aaHus, MIPEUTOKEHHOTO TUTst
CaMOCTOSATEIBHOTO pelreHus K
IIPAKTHYECKON pabore

(*) ¢ Bo3sMokHOCTBIO rpaganuu a0 0,25 Gamna.
2. IlIxama onenuBanusi. OMEHKa «3a4TCHO» 32 MPAKTHYECKYIO PaOOTy BBICTABIISCTCS, €CIM HAOpaHO
He MeHee 2 0aIoB, B IPOTUBHOM CITydae 3a paboTy BBICTABIISETCS «HE 3aYTEHOY.

IIpoBepounasi padora (TunoBasi)
1. Jloxaxwure, uto: a) 2+3=5, 0) 2" 2=4, B) 7>2.
2. Cnoxute u nepeMHoxbTe napel (3, 4) u (2, 1), cunras ux: a) mapaMu MepBOi CTyreHHu; 0) BTOpPOii
CTYIICHHU; B) TPEThEU CTYIICHU.
3. Mcnonb3ysl MPUHIMIT MaTeMaTHYeCKOW MHIYKIMH, JOKAKHUTE, UYTO: a)(ns-n) 6, nTZ; 6) 2">n?,

NTN,n 35; B) 1242%+...+n’ = n(n+1)(2n+1) ,nIN.

4. Jlokaxkute, 4TO B JTIOOOM PACIOIOKEHHOM KOJIbIIE CIIPABEAIMBO PABEHCTBO! |XX y| = |X|X|y| .

Kpurepun ouennBanus padéorsl
1. Hopwmsl onieHuBaHUS:

Neri/t | CTpyKTypHasi 4acTh KOHTPOJIbHOW pabOThI KosmuectBo Gaymios(*)
1 3ananue 1 1 6ann

2 3ananue 2 1 6ann

3 3ananue 3 1 6ann

4 3ananue 4 2 Gama

(*) Bo3moskna rpananus B 0,25 Oana.
2. lllxana onieHuBaHus pabOTHI:

Ne OrneHka KoaunuectBo 6amnoB
n/m

1 OTiIn4uHO 4,75-5

2 XopoIo 3,75-4,5

3 Y 10BJIETBOPUTEITHLHO 3-3,5

4 HeynoBneTrBopuTeabHO Memnee 3

6.2. OeHOYHBIE CPeICTBA M KPUTEPHH OLCHMBAHMSA /1 IPOMEKYTOYHOH aTTecTallnu
JK3aMeH
Bonpocs! 1511 TOATOTOBKHU K IK3aMeHY
1. HatypanbHble yncia. AkcuoMaTuueckas Teopusi HaTypaibHbIX unced (N).
2. Cucrema akcuoM Ileano.

3. CroxeHre 1 yMHOKEHUE HATypaJIbHBIX YHCEN U UX CBOMCTBA.
4. AkcuoMa MaTeMaTUYECKOM MHIYKIUHU U €€ IPUMEHEHUE B 3JIEMEHTAPHOU MaTEMaTHKE.



5. OtHomenue ctpororo (1 HecTpororo) mopsiaka B N, ero cBoHCTBa.

6. [IpyHIMITEI HAMMEHBIIEr0 ¥ HAUOOJBIIIETO YK CIIA.

7. Beruntanue u nenenue B N 1 ux cBoiicTBa.

8. Llenbie uncna. Cuctema 1enbIX yuces. 3a1a4ya YucI0BOr0 PacIupeHHsL.

9. AKCHOMBI ONIEPATHUBHBIX YUCIOBBIX paclIMpeHuid. 3agaya pacuupenus N 10 KoJblia.

10. ITapsl nepBoii cTyneHu, onepanuy HaJl HUIMH, UX CBOMCTBA.

11. Kousb1io Zg KJ1acCOB 3KBUBAJIEHTHOCTH, CYLIECTBOBAaHUE B HEW 4acTH, U30MOp(HON cucTeme
HaTypaJlbHbIX YHCEIL.

12. TlocTpoenue KobIla MeNbIX ynucen Z u3 Koubia Zg.

13. HenmpoTHBOpPEYNBOCTh M KATETOPHYHOCTh AKCHOMATUIECKON TEOPUH HIEIBIX YHCEIL.

14. Pacnonoxennsle konpua. [lopsnok no pacnonoxenuto. [Ipocreiimue cBoiicTBa Kojbla Z
KaK pacIoJIOKEHHOTO KOJIbIIA.

15. ParmonaneHbie yncina. Cucrema paoHaIbHBIX yrcen Q.

16. 3amgaua pacmmpenus koybna Z. CBs3b ¢ 33/ja4eli U3MEPEHUS.

17. AxcmoMaTuuecKkasi TeOpus pallOHAIBHBIX YKcel. [lepBUuHbIC TEPMHUHBI U AKCHOMBI.

18. ITapbl BTOpOIi CTYNEHU U ONIEPALIMU HAJl HUMH, UX CBOMCTBA.

19. Tone Qo KIaccoB 3KBUBAJICHTHOCTH, CYLIECTBOBaHUE B HEH YacTH, M30MOP(HOI Kojblly Z
nenbix yncen. [loctpoenne nons Q panroHanbHbIX yrcen u3 noiis Qo.

20. TTone Q Kak moJjie YaCTHBIX IS 00JIACTH IEIOCTHOCTH Z.

21. HenmpoTHBOPEYMBOCTh U KATETOPUYHOCTh aKCHOMATHYECKON TEOPHH PAllMOHAIBHBIX YHCEIN.
(EnunHcTBeHHOCTH 10J1st Q palioHANIBHBIX YHCEI).

22. Tlpocreiimme cBoiicTBa mojist Q (pacmosoKeHHOCTb, YIOPSI0YEHHOCTD, INIOTHOCTB).

23. JleiicTBuTenbHble (BelecTBeHHbIE) Yncia. CucteMa NeHCTBUTENbHBIX yrcel R.

24. Hepocratku mosis Q ¢ TOUKM 3peHUs u3MepeHus BenuuuH. Pacmmpenue mons Q nmo
HENPEPbIBHOTO MOJISL.

25. CeueHus B yNOPsI0YEHHOM MHOKECTBE, B PACIIOJIOKEHHOM I10JIE.

26. HempepsiBable moist. OmperneneHne MO JEHCTBHTENBHBIX YHWCEN, TOCTpoeHue mons R
JIECTBUTEILHBIX YHCEIl, €0 HETPEPHIBHOCTb.

27. Axcnomaruveckoe rmocrpoeHue mois R.

28. KomrutekcHbie uncia. CucreMa KOMITJIEKCHBIX YHCel.

29. 3anaua pacmmpenus noiis R. Mictopudeckue cBefeHHUS.

30. Omnpenenenue nosnst C komriekcHbIX yncen. Kanonnueckas ¢popma snemenToB u3 C.

Ipumep 3K3aMeHANIMOHHOIO 3a1aHUSI
1. ParonanbHble yncia. CucremMa pannoHaIbHBIX ncel Q.
2. AkcnoMaTH4ecKoe moctpoeHue nojs R.
3. Cnoxure u nepeMHOXbTe mapsl (2, 4) u (3, 1), cuutas ux: a) mapamu MepBO# CTyHeHu; 0)
BTOPO#i CTYIEHH; B) TPEThEH CTYICHH.

Kpurepun oueHMBaHUSA IK3aMEHAIMOHHOM padoThI
1. Hopwmpbl onieHnBanms Kax 01 1a00paTOpHOI pabOTHI:

Nori/mm CtpyKTypHas 4acTh paboThI KonuyecTBo 6amios
1 OTBET Ha TEOPETHUYECKHI BOIIPOC 1 Gann
2 Pemenue 3amaun 3 Oamna

Bo3mosxna rpaganus B 0,25 6amna.
2. llkana oueHuBaHus pabOTHI:

Ne OreHka KoauuectBo 6amnos
n/m

1 OTin4uHO 4,75-5

2 Xopo1io 3,75-4,5

3 Y 10BIIETBOPUTEITHHO 3-3,5

4 HeynosnerBopurensHo | Menee 3
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By3oB / 0. . XKyparnes, 10. A. ®nepos, M. H. Bsnbiit. — 2-¢ usn., ucnp. u jgon. — Mocksa:
UznarensctBo IOpaiit, 2022. — 223 c¢. — (Bricmiee o6pasosanue). — ISBN 978-5-534-06277-9. —
Tekcr:  snmextponnbsid  //  OOpa3zoBatenbHas  tuatpopma  FOpaiir  [caiit]. -  URL:
https://urait.ru/bcode/491080

5. Kpemep H.IIl. Jluneidinas anreOpa: yueOHMK U TpakTUKyM Uil OakanaBpuara H
cnenuanurera / mox pemakuueii H. III. Kpemepa. — 3-¢ u3a., ucnp. u gomn. — Mocksa: M31aTenbCTBO
IOpaiit, 2022.—- 422 c.— (bakamaBp wu cnenuanaucrt). — ISBN 978-5-534-08547-1. — Tekcr:
anexktponnsiii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/432050

6. Jlapua C. B. AnreGpa u Teopus uucen. ['pymnmbl, KoJablla U TOJA: y4eOHOE MOocoOue aJis
akagemuueckoro Gakamaspuara / C. B. Jlapun. — 2-¢ usz., ucnp. u gon. — M.: UsmatensctBo FOpaiir,
2022. — 160 c. — (Cepus: bakanaBp. Axagemuueckuii Kypc). — ISBN 978-5-534-05567-2. — Pexum
noctyma: Www.biblio-online.ru/book/1AC57977-39C6-49FE-B4C4-7ASEF9A647DB.

7. Jlapun C. B. HucnoBble cucteMbl: ydeOHOE ocobue sl akageMuieckoro Oakanaspuara / C.
B. Jlapun. — 2-¢ u3n., ucnp. u gon. — M.: M3natensctBo FOpaiit, 2022. — 177 ¢. — (Cepust: bakanasp.
Axanemuueckuii  kypc). — ISBN  978-5-534-05548-1. - Pexum goctyma: www.biblio-
online.ru/book/F85562B1-3876-4FD3-B73A-0FO0CDF438D3.

8. JluneiiHas anreOpa W aHAIMTHYECKAs T€OMETpHs: y4eOHHMK u mpakTukym juist By3oB / E. I
[InorHukosa, A. I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa,; nox penakuueit E. I'. IlnoTHukoBoi. —
Mocksa: M3narensctBo FOpaiit, 2022. — 340 c. — (Bsiciiee oopasosanue). — ISBN 978-5-534-01179-
1. — Texkcr: onekrponsblii //  OOpaszoBarenpHas mardgopma IOpaiit [caiit]. - URL:
https://urait.ru/bcode/489170
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7.3. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTn UHTepHeT
1. Anrebpa maTpull M JIMHEHHblE NpocTpaHCTBa. HalMOHANbHBIM OTKPBHITHI YHMBEPCUTET
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2. OcHOBHBIE CEPBUCHI u TEXHOJIOTHH Mathcad 14, URL.:
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3. Brenenue B anreopy. HanmonaneHbrit OTKPBITHIN YHUBEPCHUTET. URL:
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4. O6mepoccuiickuii matematiueckuii mopran MATH-NET URL: www.mathnet.ru

8. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHue

YueGHasi ayguTopusi JJis NMPOBeJeHUs] 3aHATHI JIEKIIHOHHOIO W CEMHUHAPCKOr0 THMA,
rPYNNOBBIX M HWHIAMBUAYAJILHBIX KOHCYJIbTALMIi, TEKYIIEro KOHTPOJS H TPOMEKYTOYHOM
aTTeCcTAallUH, OCHAIIICHHAS CJICIYIONIMM 000pYI0BaHHEM: CTaHAapTHAs yueOHas MeOens (28 yueOHbBIX
MOCAJOYHBIX MECT), CTOJI M CTYJI JUIsl mpernoaaBarens — o 1 mr., kadeapa s gektopa — 1 mT., 10cka
HACTEHHAasl TpeXdJieMeHTHas — 1 IIT., HamoJbHBII MOOMIBHBIA IpoekunoHHbIM 3kpaH DA-LITE - 1
mr., MyiabTuMeauanpoekrop BenQ — 1 mr., HOyrOyk Lenovo — lmr., kosnonku Genius — 1 mir.,
MepPCOHANTBbHBIE KOMITBIOTEPHI, 00bEMHEHHBIE B CETh C BBIX0JI0M B MHTEepHET, — 16 1mT.

Ilomemenne aJsi camMocTOSITeIbHONH padoThbl ayautopus Ne224 ¢ Beixogom B HMHTepHer
OCHAIIICHA CJICAYIONIMM O0OpYIOBaHHEM: CTaHAapTHas ydeOHas MmeOenb (15 yueOHBIX MOCagOYHBIX
MECT), CTOJI M CTYJI JJIsl IperogaBaress — mo 1 mr., 10cka HacTeHHast — 1 [IT., MyJIbTHMEIHAPOEKTOP
BenQ — 1 mir., koionku Genius — 1 miT., mepcoHaIbHBIE KOMIIBIOTEPHI, OObEIHHEHHBIE B CETh C
BbIX0JI0M B HTEpHET — 15 mIT.

9. IIporpamMmmMHoOe obecrieyeHmne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuren3us
66975477 ot 03.06.2016 (6eccpouHo).
PTC Mathcad 15.0 (JIunensust 449732)
OoOyuatommmMcest  obecrieueH  goctyn kK  OBC  «lOpaiit», moctym B AIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.
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