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1. MecTo mucuuniaunbl B crpykrype OIT
JucuuiuiiHa «YuCIOBbIE CHUCTEMB» OTHOCHTCS K JUCHMIUIMHAM 4YacTd, (OpMHUpPyeMOi
y4aCTHHKaMu 0Opa30BaTEeNbHBIX OTHOMICHWH, Y4eOHOrO IUIaHa JAHHOTO HANpPABJICHUS IMOJTOTOBKU.
OOyueHre MPOXOJUT B TEUCHHE CEIAbMOTO cemecTpa. st yCrmenrHoro u3y4eHus: 3TOW JAUCIUILTUHBI
CTYIAEHTaM IOHAA00SATCS KOMIETEHLIMM, 3HAaHUS, YMEHUS U HaBbIKU, IOJY4YEHHbIE IPU HU3YUEHUU

TaKuX JUCHUIIIIMH KakK

«MareMaTuuecKnii  aHaJIM3,

«Jluneiinas anrebpa», «AHaJIUTHYECKAs

reomeTpusi», «Teopus uucemn», «Teopus rpymnm, KoJIel U MOJIEU» U Ip.

N3yuenue Kypca OCHOBAHO Ha TPAAUIMOHHBIX METOJAaX BBICIIEH IIKOJIbI, TECHOW B3aWUMOCBS3U
CO CMEXHBIMU KypcaMH, a Take Ha HCIIOJIb30BAHMM KaK COBPEMEHHOH y4eOHOU M MeToIudecKou
JUTEPATyphl, TaK U JIy4LIUX 00pa3L0B KIACCUYECKUX KHUT.

XapakTepHON 4epTOM Kypca SIBJISIETCSI COYETAHME TEOPETUYECKUX OCHOB YHCIIOBBIX CHUCTEM C
MIPAKTUYECKUMHU MaTEMaTUYECKUMU IPUEMAaMH U METOJaMHU.

2. [lnanupyemble pe3yJbTaThl 00y4eHHUs MO TUCIUIJIHHE

KoMmnerennus

I/IHJII/IKaTOPLI JOCTHKCHUSA

IIK-5. Crioco6eH ucnonb30BaTh
Hay4YHBIC 3HAHUS B MPEIMETHOM
obnactu (MaTeMaTHKa) B
nporiecce GOpMHUPOBAHUS
MPEIMETHOM KOMITETCHITUN
oOyuaronxcs B paMKax
peanu3anui OCHOBHOM
00111600pa30BaTENHHOM
MIPOTPAMMBEI.

3HaTBh: COBPEMEHHOE COCTOSIHUE€ U TEPCHEKTUBBI Pa3BUTHUSA
MaTeMaTUKU KaK Y4eOHOW MUCHUIUIMHBI, HAMpPaBIECHUS Pa3BUTHS
IIKOJIBHOTO ~ MaTeMaTH4ecKoro oOpa3oBaHMs, TEOPETHUECKUE
OCHOBbI ~ OOy4eHMs]  MaTeMaTuKe, [MPUHLIMIBI  TOCTPOEHUs
METOJAUYECKON cHCcTeMbl 00y4YeHHs] MaTeMaTUKe, OCHOBHbIE JTMHUU
LIKOJIBHOTO Kypca MaTeMaTHKW, UX CTPYKTYpY, COAEpKaHHE H
ponb, ortanmbl  GOPMHPOBAHUS ~ MATEeMaTHYECKUX  TOHATHH,
METOAMYECKUE TOIXOAbl K M3YyYEHHIO OCHOBHBIX TEM IIKOJHHOTO
Kypca MaTeMaTHKH.

YMmerb: aHanmuM3MpOBAaTh M HMHTEPIPETUPOBATH  COJAEpIKAHUE
MaTeMaTHYeCKUX TOHATUH, TeopeMm, 3ajay, pa3padaTbiBaTh
(dbparMeHThl YpOKOB, OpraHH30BBIBATH 00Opa30BaTENbHBIN MpOIECC
oOyueHusi MaTeMaThke, KOHCTPYMpPOBaTh METOAMKY BBEICHUS
MOHATUH, U3YYEHHUSI TEOPEM, PELLICHHUS 3a]au.

Baagerb: OCHOBHBIMM NpHEMaMH OpraHU3ALNN JEATEIbHOCTH
IIKOJILHUKOB TI0 H3YYEHHI0O MaTeMaTHKH, HaBbIKAMHU Pa3pabOTKH
METOJIMKM H3Y4YE€HHsI YACTHBIX BOMPOCOB OOYUYEHHS MaTeMaTuKe,
HCCIIE10BAaTEIbCKUMHU MEeTOoJaMu B npodeccuoHaIbHOM
JESTEIbHOCTH.

IIK-7 Cnocoben
MaTeMaTHYEeCKH KOPPEKTHO
CTaBHUTh €CTECTBEHHOHAYYHBIC
3a7a4M M KJIACCHYECKHE 3aa4l
MaTeMaTHKH, CTPOTO JI0Ka3aTh
yTBEPKJICHUE, CPOPMYITUPOBATH
pe3yibTaT, yBUACTh CICACTBUS
MOJIy4CHHOTO pe3y/IbTara.

3Hath: 0a30Bble NPUHIMIILI [TOCTAHOBKH €CTECTBEHHOHAYYHbIX
3aJa4 ¥ KJIACCUUYECKUX 3aJa4 MaTeMaTUKH, OIIPEIEIICHUs] OCHOBHBIX
HNOHATUI UM JI0Ka3aTeIbCTBA TEOPEM II0 OCHOBHBIM pa3zeiam
MaTeMaTHKY;

YMeThb: perate OCHOBHbBIE TUIIBI MATEMaTUYECKUX 3a/1a4, 10Ka3aTh
yIBEp)KJIeHHE, copMyIupoBaTh  pe3yibTaT, YBHAETb  €ro
CJICICTBUS;

BuiasieTs: NepBUYHBIMY HaBbIKAMU IIPUMEHEHHSI MaTEMaTHUECKOTO
anrnapara K pelIeHHI0 KOHKPETHBIX 3ajiay U3 pa3In4HbIX oOnacTei
NPUKJIAHOM MaTeMaTUKU ¥ HH(OPMATHUKH.

3. Coaepikanue 1M CUUILINHBI

1. HarypaabHble unciaa. Akcuomaruueckas Teopust HatypainbHbIX urcen (N). Cucrema akcrom

[Teano. CrnoxkeHne U yMHOKEHHE HATYpallbHBIX YHCENl U UX CBOMCTBA. AKCHMOMa MaTeMaTH4eCKON
WHIYKIIUA U €€ MPUMEHEHHE B dJeMeHTapHOi Maremaruke. OTHOIIEHHE CTPOTOro (M HECTPOTOro)
nopsiika B N, ero cBoiictBa. [IpuHIMITBI HAMMEHBIIIETO U HAKOOJBIIETO YKcia. Beiuntanue u aeneHue
B N 1 ux cBoicTBa.

2. Heable umcaa. CucreMa IeNbIX 4YHCeNl. 3ajada YHCIOBOTO pACHIMPEHHUS.  AKCHOMBI
OTICpAaTUBHBIX YMCIIOBBIX pacuiupeHuid. 3amava pacmupenuss N g0 konbma. [lapel mepBoil crymeHu,



omnepalnuu HajJ HUMH, UX cBoicTBa. Kosblo Zp KJIaccoB 3KBHBAJICHTHOCTH, CYIIECTBOBAHHUE B HEH
4acTH, M30MOP(HON cUCTeMe HaTypasbHBIX uncen. [locTpoenue kombla nenbix yncen Z u3 KoJblia
Zo. HenpoTuBOpEeUuMBOCTH W  KAaTETOPUYHOCTb AKCMOMATUYECKOM TEOPUM  ILIEJIBIX  YHUCEIL
Pacnonoxxennsie kosbia. [lopsaok mo pacnonoxenuto. Ilpocreifiiue cBoiicTBa Kosblla Z Kak
PacroJIOKEHHOT0 KOJIbLA.

3. PanuonanbHuble ynciaa. Cucrema pannoHanbHbIX uncen Q. 3agaua pacmupenus Konbua Z.
Cas13b € 3a7aueil u3MepeHusi. AKCHOMaTHYECKasi TEOPUS pallMOHANIbHbBIX uncenl. [lepBuuHble TEpMUHBI
u akcuoMbl. [lapel BTOpOW CTymeHHM M omepanuu Haja HUMH, ux cBoiictBa. [lome Qg kiaccoB
SKBUBAJICHTHOCTH, CYIIECTBOBAaHHE B HEW 4acTH, M30MOp(HOU Kouyblly Z mensix guceln. Iloctpoenne
noyist Q panmoHabHBIX wncen u3 mois Qp. Ilome Q kak mose 4acTHBIX sl 00JIaCTH 1ENOCTHOCTH Z.
HenpotuBopeunBOCTh M  KAaTErOPUYHOCTb AKCMOMATUYECKON TEOpHUH pPallMOHAIBHBIX YHCEIL.
(EmmacTBeHHOCTH O Q pannoHanbHBIX yrcen). [Ipocrelinme cBoiicTBa moist Q (pacmonoKeHHOCTb,
YHOPSAA0YEHHOCTD, IUIOTHOCTB).

4. JleiicrBuTe/IbHBbIE (BellecTBeHHbIe) 4ucaa. Cucrema ACUCTBUTENBHBIX uncenl R.
Henocrarku monst Q ¢ Touku 3peHUs M3MepeHus BeanduH. Pacmmpenue nonst Q 10 HEmpephIBHOTO
noss. CedeHuss B YHNOPSIIOYEHHOM MHOXKECTBE, B pAaclojIokKEHHOM 1osie. HemnpepbiBHbIE MOJIS.
Onpenenenre mnoJis JOEHCTBUTENBHBIX 4YHCEN, MOCTpOEHHE MoJii R 1eHCTBUTENbHBIX YHUCEIN, €ro
HENpephIBHOCTh. AKCMOMaTHYeCKO€E NMOCTpoeHue mosst R.

5. Komniekcnble 4yuciaa. Cucrema KOMIUIEKCHBIX 4YHceNl. 3agada pacmupeHus mons R.
Uctopruueckue cBenenns. Omnpenenerne moiisi C KoMmIuleKcHbIX uwncen. KaHoHmdeckas Qopma
anemenToB U3 C. O630p 001Iero miaHa mocTPOSHHUsI OCHOBHBIX YHUCIIOBBIX CUCTEM.

4. Temaruyeckuii mJian

Ne Paznens! u Bcero DopMBbI 3aHATUH
n/n TEMBI 4acoB | JICKIIUHU | TPAKTHYCCKUE 3aHATHS | CAMOCTOSITEeNIbHAS paboTa
1 | HarypanpHble uncna 44 12 12 20
2 Ienbre uncna 18 6 6 6
3 PanmonansHbIe ynciaa 18 6 6 6
4 JetictBuTenbHbIC yncna | 14 4 4 6
5 KomniekcHble unca. 14 4 4 6
HUTOT'O 108 32 32 44

5. Buabl o0pa3oBaTe/ibHOI J1esITeJIbHOCTH

3aHATHA JTeKIHOHHOIO THIIA
Axcuomaruyeckas Teopus HatypaibHbIX uncel (N). Cuctema akcuom Ileano.
CrnosxeHne HaTypalbHBIX YUCEI U €r0 CBOMCTBA.
YMHOK€EHNE HAaTYpaJIbHBIX YACET U €0 CBOMCTBA
AxcroMa MaTeMaTHYECKOM UHIYKIIMU U €€ IPUMEHEHHUE B 2JIEMEHTAPHOU MaTEMAaTHKE.
OTHoueHue cTpororo (1 Hectpororo) nopsiika B N, ero cBoicTBa.
[TpuHIMIBI HAMMEHBIIEro U HAaNOOJIBLIETo YKca.
Cucrema nenslx yncesn. 3aJadya YHUCIOBOTO PACHIMPEHUS. AKCHOMBI ONEPATUBHBIX YHCIOBBIX
pacuupenuil. [lapel iepBoii cTyleHu, onepanuy HajJ HUMU, X CBOMCTBA.
8. Konabuo Zp kj1accoB SKBHUBAJEHTHOCTH, CYIECTBOBaHME B HEW uacT, M30MOp(HON cucteme
HaTypaibHbIX uncen. IlocTpoenue kousbla nenbix yucen Z u3 koibla Zo. HenmpoTUBOpeuuBOCTH U
KaTerOpUYHOCTb aKCMOMATUYECKOM TEOPUU LENBIX YUCET.
9. Pacnonoxennsie konbla. [lopsnok mo pacnonoxenuto. [Ipocreifime cBoiicTBa kojiblia Z Kak
PacCIIONI0KEHHOTO KOJIbLIA.
10. Cucrema paumonanbHbIX uncen Q. 3amaua pacmmpenus konbla Z. CBA3b ¢ 3a7aueil n3MepeHusl.
AxcroMaTndeckasi TEOpUs pallMOHAIbHbIX yKcell. [lepBruyHbIE TEPMUHBI U AKCHOMBI.

Noogk~ownPE




11. TIapsl BTOpPOIi CTYIEHU U ONIEPALUU HAJ HUMH, UX cBOHcTBA. [lose Qo KIaccoB SKBUBAJICHTHOCTH,
CYIIECTBOBaHME B Hel dacTH, u3oMophHOW Kojablly Z 1ensix uucen. Iloctpoenume mons Q
panroHanbHBIX yrced u3 1moJist Qo.

12. Tlonre Q xak moJie YaCTHBIX Ui oOnacTu wneinoctHoctd Z. HempoTHBOpeuyMBOCTH U
KaTEerOpUYHOCTh AKCMOMATHYECKOH TeopuH pauuoHaibHbIX uncen. (EmunctBenHocts momst Q
palMOHAIBHBIX YHCEIl).

13. Cucrema neiictBuTensHbIX yucen R. Pacmmpenne nons Q 10 HEMpephIBHOTO MOJIS.

14. CeueHuss B yHNOpPSAOYEHHOM MHOKECTBE, B pACIOJIO)KEHHOM Moje. HempepbIBHOCTH MOJIsL.
Onpenenenne moJig JOEHCTBUTENBHBIX 4YMCEN, MOCTpOEHHE MO R JEHCTBUTENBHBIX YHCEI, €ro
HENpPephIBHOCTh. AKCMOMAaTHYECKOE MocTpoeHue nosst R.

15. Cucrema KOMILJIEKCHBIX Yncen. 3aaaya pacmupenus nois R. Mctopuueckue cBeieHus.

16. Ompenenenune mois C xomruiekcHbIX uucell. Kanonwdeckas ¢opma snementoB u3 C. O630p

O6HICFO IJ1aHa MOCTPOCHUA OCHOBHBIX YHCJIOBBIX CUCTEM.
3angarus CEMUHAPCKOIo THUIIA

3ansarus Nel-2. Akcuomarndeckas teopust HarypanbHbIX yncen (N). Cucrema akcuom Ileano u
ee BapuaHThl. CJI0KEeHNE M YMHOKEHUE HATYPaJIbHBIX YHCENT U UX CBOWCTBA.

3aoanus ons ayoumopnou pabomer: Ne 1,2, 5, 6,9 u3z §1 I'm.2 [7].

3aoanus ons camocmosmensnoti pabomor: Ne 3, 4,7, 8 uz §1 I'n.2 [7].

BansaTusa Ne3-4. AkcroMa MareMaTHYeCKOW WHAYKIMHA W ee NPUMEHEHHE B DIIEMEHTapHOMN
MaTeMaTHKe.

3aoanus ons ayoumopnou pabomer: Ne 1,2, 4, 7wz §2 T'n.2 [7].

3aoanus ons camocmosmensnot pabomer: Ne 3, 5, 6 uz §2 I'n.2 [7].

3ausTusa Neb5-6. OtHomenue ctpororo (1 HecTpororo) nopsaka B N, ero cBoiictBa. [TpuHITUTIBL
HAaMMEHBIIETO W HAauOOJIbIIETo unciia. Berauranue u nenenue B N 1 ux cBOWCTBa.

3aoanus ons ayoumopnou pabomer: Ne 1, 3, 4, 6 u3 §4 I'n.2 [7].

3aoanus ons camocmosmensnot pabomor: Ne 2, 5,7 uz §4 I'n.2 [7].

3anustue Ne/. Cucrema T1enbIX 4YHCENI. 3ajada YHCIOBOTO PACIIMPEHUS. AKCHUOMBI
OTIEPaTHBHBIX YHMCIOBBIX pacimmpeHuit. 3agada pacmmpenus N mo xonwia. [lapel nepBoii crymneHw,
oTiepaIyy HaJl HUMH, UX CBOMCTBA.

3aoanus ons ayoumopnou pabomer: Ne 1,2, 4, 6, 10 uz §1 I'n.3 [7].

3aoanus ons camocmosmenvrou pabomor: Ne 3, 5,7, 8,9 u3z §1 I'm.3 [7].

3anstusa Ne8-9. [ToctpoeHne komblia enbix yucen Z u3 kKojibla Zg. HempoTHBOpeYnBOCTH M
KaTerOpMYHOCTh AKCHOMATHYECKOH TCOPHH IICNIBIX 4YHced. PacmosokeHHble KoJiblia. IIopsmaok Imo
pacnojioxxenuto. [TpocTeiinne cBoicTBa KoJiblla Z KaK pacioIOKEHHOTO KOJIbIIA.

3aoanus ons ayoumopnou pabomei: Ne 1,2, 4,6, 10 uz §2 I'n.3 [7].

3aoanus ons camocmosmensrnou pabomor: Ne 3, 5,7, 8,9 u3z §2 I'm.3 [7].

3ansatus Nel0-11. Cucrema panuonanbHbix uncen Q. 3amava pacmmpenust konbua Z. CBs3b C
3ajaueil u3MepeHHus. AKCHOMAaTHuYecKash TeOopus palMOHAIbHBIX uucen. [lepBUYHBIE TEpMHHBI U
akcoMbl. Ilapbl BTOpOil cTymeHM W omnepauud HaJg HUMH, HX cBoiictBa. [lome Qo kiaccoB
SKBUBAJIEHTHOCTH, CYIIECTBOBAHHE B HEW 4acTH, N30MOP(HON KOJIbILY Z LEbIX YHCEIL.

3aoanus ons ayoumopnou pabomoi: Ne 1, 3,4, 6, 8 uz §2 I'n.3 [7].

3aoanus ons camocmosmenvhou pabomor: Ne 2,5, 7,9 uz §2 I'n.3 [7].

3anstue Nel2. Iloctpoenue mons Q panuoHansHbBIX uncen U3 noist Qo. Ilome Q kak mone
YaCTHBIX Il 00JIaCTH 1EeNOoCTHOCTH Z. HenmpoTHBOPEUUBOCTh M KAaTETOPUYHOCTh aKCHOMATHYECKON
TEOPHUH pallMOHANBHBIX uncel. [Ipocreiimume cBoiicTa mois Q.



3aoanus ons ayoumopnoii pabomwr: Ne 1,2, 4, 5u3 §3 I'n.4 [7].
3aoanus ons camocmossmenvrou pabomoi: Ne 3, 5,7, 8,9 uz §3 I'm.4 [7].

3ansaTus Nel3-14. Cucrtema nelictButenbHbIX uucen R. Pacmmpenue mons Q 10 HEmpephIBHOTO
noss. CeueHuss B yNOPSAOYEHHOM MHOXKECTBE, B paclojioXkeHHoM 1osie. OnpeneneHue Mot
JNCUCTBUTENBHBIX YHCEN, MOCTpOCHHE TMoJis R JeHCTBUTENBHBIX YHCEN, €ro HENpPepPhIBHOCTD.
AxcromMarudeckoe nocrpoenue nois R.

3aoanus ons ayoumopnou pabomer: Ne 1,2, 4, 5wz §1 I'n.5 [7].

3aoanus ons camocmosmensnou pabomer: Ne 3, 5,7, 8 uz §1 I'n.4 [7].

3ansaTusa Nel5-16. Cucrema KOMIDICKCHBIX Yucell. 3amada pacmuperus mois R. Onpenenenue
noJisi C xomriekcHbIX yncen. Kanonnueckast popma anemenToB u3 C.

3aoanus ons ayoumopnou pabomer: Ne 1,3, 4,5, 7u3 §1 T'n.6 [7].

3aoanus ons camocmosimensnoti pabomor: Ne 2 u3 §1 I'n.6; Ne 1, 4, 5. [7].

CamocrosiTesibHas padoTa

Texymas camocTosTenbHass paboTa CTyIeHTa HampaBlieHA Ha YIiIyOJIeHWe W 3aKperuieHue
3HaHI/II\/’I CT}’)ICHTOB n paSBI/ITI/II/I HpaKTI/ILIeCKI/IX YMGHI/II\/’I OHa 3aKJIFOYACTCA B pa60Te C JICKOHUOHHBIMU
MaTepuagamMi, MOUCKE U 0030pe JUTEepaTypbl W AJIEKTPOHHBIX HMCTOYHHKOB, HH(QOpPMAIMH I10
3aJJaHHBIM TEMaM Kypca, ONepPeKaroell caMOCTOSATEIbHON pa0doTe, B M3y4CHUH TEM, BHIHECEHHBIX Ha
CaMOCTOSITEIIBHYIO TIPOPAOOTKY, TOJATOTOBKE K JTAOOPATOPHBIM 3aHSATHSIM.

CaMocTosTenpHas BHeAyAUTOPHAsS paboTa CTYJIEHTOB COCTOUT B:
e mpopaboOTKe JICKITMOHHOTO MaTepuaia, COCTABIICHWH KOHCIEKTA JICKIMI MO0 TeéMaM, BEIHECEHHBIM

Ha CaMOCTOSITEIILHOE N3YICHHUE;

e BLHINTOJHEHUH JOMAIIHUX 3aJaHUMH.

Tembl 1J151 CAMOCTOSITEJILHOTO U3YYEeHUSA
Cucrema akcuowm Ileano.
AKcHOMa MaTEMAaTUYEeCKOM UHAYKIIMU U €€ PUMEHEHUE B JIEMEHTAPHON MaTeMaTHKeE.
[TpuHIKITBI HAUMEHBIIIETO W HanOOJIBIIIETO YHCIIa.
Cucrema LenbIX Yucel.
HemnpoTuBopeunBOCTh U KATETOPHYHOCTH AKCHOMATHYECKON TEOPHH IICJIBIX YHCETI.
CucreMa panMoHaIbHBIX yuceln Q.
AkcruomaTudecKas TeOPHs PallMOHATBHBIX YHCEIL.
HenpoTuBopeunBOCTh U KATETOPUYHOCTH AKCHOMATUYECKON TEOPUH PAITMOHAIBHBIX YHCETI.
Cucrema JIeMCTBUTEIBHBIX dncel R.
10 Ceyenusi B yHopsiIOU€HHOM MHOKECTBE, B PACIIOJIOKEHHOM II0JI€.
11. CucTteMa KOMILJIEKCHBIX YHCEN.
12. O630p 061Iero TUIaHa MOCTPOSHUSI OCHOBHBIX YHCIOBBIX CUCTEM.

CoNoO~ WM

3anaHus AJ1s CAMOCTOSATENIHON PabOThl IPEACTABIEHbI K KAKIOMY IPAaKTHYECKOMY 3aHSATHIO.
6. Kpurepun oneHnBanus pe3yJbTaTOB OCBOCHUSI IMCHUIINHBI (MOLYJI51)

6.1. Oneno4nble cpeacTBA 1 KPUTEPHH OLCHMBAHNUSA /IS TEKyIIed aTTecTAlNU
Teoperuyeckne BONpoOChl

AxkcuomaTndeckas Teopus HaTypaibHbIX yrcen (N).

Cucrema akcuowm Ileano.

CrnosxeHne HaTypalbHBIX YMCEI U €r0 CBOMCTBA.

YMHOK€EHNE HaTYpaJIbHBIX YACET U €0 CBOMCTBA

AxcroMa MaTeMaTHYECKOM MHIYKIIMM U €€ IPUMEHEHHUE B 2JIEMEHTAPHOU MaTEMAaTHKeE.
OTHouenue cTpororo (1 Hectpororo) nopsizka B N, ero cBoiicTsa.

curLNE



7. IlpuHIMIBI HAMMEHBIIET0 ¥ HAauOOJIBIIETO YHCIIA.

8. Cucrema 1enbIx yrces. 3aada YUCIOBOTO PACIIMPEHHUS.

9. AKCHOMBI OIIEPATUBHBIX YUCIOBBIX PACITHPEHHHA.

10. Ilapsl mepBoO# CTyNEeHH, ONEpaIly HaJl HUMH, UX CBOWCTBA.

11. Kombio Z0 kaccoB 3KBUBAJIEHTHOCTH, CYIIIECTBOBAHUE B HEW 4acTH, M30MOP(HOU cucTeMe
HATYpaJIbHbIX YHCEIL.

12. Tloctpoenue KoJiblia HeNbix yncen Z u3 koibia Z0.

13. HenmpoTHBOPEYHBOCTH U KATETOPUIHOCTH AKCHOMATHYECKOW TEOPHH EIbIX YUCEI.

14. PacnonoxeHHble KoJibia. [Topsaok Mo pacnosioKeHHIO.

15. Ilpocreiimme cBoiicTBa Koblia Z KaKk pacloioKEHHOrO KOJIbIIa.

16. Cucrema paunoHaigbHbBIX uncen Q.

17. 3apaua pacmupenus kosblia Z. CBsi3b ¢ 3a7aueil U3MEPEHHUS.

18. Axcmomarndeckas TEOpHs PallMOHAIBHBIX Yncel. [lepBUYHbIE TEPMUHBI U AaKCHOMBI.

19. Tlapsl BTOPO# CTYNIEHH U OTIEpALlMU HAJl HUMH, UX CBOHCTBA.

20. TTome QO kiaccoB SKBHBAJICHTHOCTH, CYIIECTBOBAaHHE B HEW 4acTH, M30MOp (HHOH KoIbIy Z
nenbix yucell. [Toctpoenune nomns Q pannoHabHBIX gncen u3 nois QO.

21. Tlone Q Kak ToJIe YaCTHBIX JIJIs 00IACTH [EIOCTHOCTH Z.

22. HenpoTHBOPEYMBOCTh M KATETOPUIHOCTH AKCHOMATUYECKON TEOPUH PAIlMOHAIBHBIX YUCEIT.
(EmmacTBeHHOCTH IO Q palMOHANBHBIX YUCE).

23. Cucrema JIeHCTBUTENBHBIX Yucel R.

24. Pacmmpenwue moJist Q 10 HENPEPHIBHOTO TOJIS.

25. CeueHus B yIOpsJOUYCHHOM MHOKECTBE, B PACIIOJI0KEHHOM TOJIE.

26. HemnpepsiBHOCTE moiist. OmpesesieHre Mo JeHCTBUTENFHBIX YHCelN, TIOCTpoeHue moist R
JEWCTBUTEILHBIX YUCEIl, €0 HENPEPHIBHOCTb.

27. Axcuomarmueckoe rmocrpoeHue mojs R.

28. Cucrtema KOMIUIEKCHBIX YHCET.

29. 3amaua pacmmpenus mojs R. Ucropudeckue cBeaeHusI.

30. Omnpenenenne moss C komruiekcHbIX uncen. Kanonndeckas ¢popma smeMenToB u3 C.

Kpurepun onieHuBaHHus TeOpeTHYECKHUX BONPOCOB

1. Hopwmpbl o1ieHHBaHNS OTBETOB HA TEOPETUUYECKUE BOIPOCHI
No /i Teopernueckuii BOmpoc KonmuectBo 6aios (*)
1 JlaH KpaTkuii OTBET Ha IOCTABJICHHBIN 1 Gamn
BOIIPOC
2 JlaH pa3BepHYTHII OTBET Ha BOIPOC C 2 Gamta
aHAJIM30M PE3yJIbTaTOB

(*) Bosmoskna rpagamnus B 0,25 6aa.

2. llkanma onenuBanus. OICGHKAa «3a4T€HO» 3@ OTBETHI HA TEOPETHYECKHUE BOIPOCHI
BBICTABJISIETCSA, €CJIM HaOpaHO He MeHee 3 OAUIOB NPHM OTBETE€ HAa TPH BOMPOCA, B MPOTHBHOM
ClIydae BBICTABIISETCS «HE 3aU4TCHO.

3agaHus Uil NPAKTHYECKUX 3aHATHI
3ajaHus IO TeMaM Kypca MPeAIoKeHbl K KaXI0My MPaKTHUECKOMY 3aHATHIO B iocoOu [7] u3
CIMCKA JUTEPATYPHI:
Jlapun C. B. UucnoBble cucteMbl: yueOHoe rmocobue ajsl akajgeMuueckoro 6akanaspuara / C.
B. Jlapun. — 2-e u3n., ucnp. u gon. — M.: U3natensctBo FOpaiit, 2022. — 177 c. — (Cepust: bakanasp.
Axagemnueckuir  kypc). — ISBN  978-5-534-05548-1. — Pexum poctryma: www.biblio-
online.ru/book/F85562B1-3876-4FD3-B73A-0FO0CDF438D3.

Oo0pa3sen 3axanus
1. Joxkaxwure, uro 3+4=7.
2. Cnoxxute u nepeMHOXbTe mapsl (2, 4) u (3, 1), cunras ux: a) mapaMmu NepBON CTYNEHH; 0)
BTOPOM CTYIIEHH; B) TPETHEHN CTYIEHHU.



X
3. Jlokaxxute, 4TO B JIIOOOM PACIIONIOKEHHOM KOJIBIE CIPABEIIMBO PABEHCTBO: |—| =:— , IIPU

y=#0.

Kputepun oueHnBaHus BbINOJHEHUS NMPAKTHYECKUX 3aHATHI
1. Hopwmsl onieHHBaHUS KaK0U 1a00paTOpHOI pabOTHI:

Neri/mt CTpyKTypHas 4acTh pabOTHI KosmuectBo 0ajuioB (*)
1 OTBeT Ha TEOPETUYECKHE BOIPOCHI IO 1 Gann
TeMe PAKTUYECKOI paboThI
2 JleMoHcTpanysl BBIIOJIHEHUSI KOHKPETHOTO 2 Ganna
3ajaHus, HPEATI0KEHHOTO TUIst
CaMOCTOSITEJIEHOTO perneHus K
MIpaKTU4eCKor paboTe

(*) ¢ BO3MOX)HOCTHBIO Tpajanuu fo 0,25 Ganna.
2. IIxama onenuBanus. OIEHKA «3aUTEHOY» 32 MPAKTUICCKYIO pa0OTy BBICTABIISETCS, €CIIM HaOpaHO
HE MeHee 2 06aJIoB, B IPOTUBHOM CiTy4ae 3a paboTy BBICTABIISCTCS «HE 3aUTEHO.

KonTtpoabHnas padora (Tunonast)
1. Jokaxwure, uro: a) 2+3=5, 6) 2x2=4, B) 7>2.
2. Cnoxxure ¥ MepeMHOXbTe napsl (3, 4) u (2, 1), cuntas ux: a) mapamu NepBoi CTyneHu; 0) BTOPOU
CTYIIEHH; B) TPEThEH CTYIEHH.
3. Wcmonp3yst MpUHIAI MaTEeMAaTHYIECKOW WHAYKIIUH, TOKAXKHUTE, YTO: a)(n3-n) 6, neZ; 0) 2">n?,

NneN,n>5;B) 12422+, 4n? = n(n+1)(2n+1) ,heN.

4. Jlokaxute, 4TO B JF0GOM PACIIOIOKEHHOM KOIIBLE CIIPABEIUIMBO PaBEHCTBO: |X- Y| =|X|-|y|.

Kpurepun oueHuBaHusi KOHTPOJbHOUH PadoThI
1. Hopwmsl o1ieHUBaHHUS:

Nori/m | CTpykTypHast 4acTh KOHTPOJIbHON PabOTHI KonmuectBo 6amios(*)
1 3aganue 1 1 Oamn

2 3aganue 2 1 Gasut

3 3amganue 3 1 Oamn

4 3aganue 4 2 Oaa

(*) Bosmoskna rpaganus B 0,25 6aa.
2. lllkana orileHUBaHUs pabOTHI:

Ne Oruenka Komnnuectso 0ajuios
n/n

1 OTiIn4HO 4,75-5

2 Xopo1Io 3,75-4,5

3 VY 10BJIETBOPUTEITHHO 3-3,5

4 HeynosierBopurensHo Memnee 3

6.2. OneHo4HnbIe cpeacTBa U KPUTEPHH OLCHUMBAHUS VIS IPOMEKYTOYHON aTTECTALIUH

Kpurepuii mony4yenus 3adera

3ayer BBICTABJIAETCS IO pe3yabTaTaM pabOThl CTy/AEHTa B TEUEHHE CEMEeCTpa COTJIACHO
[lonoxeHno O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOYHOW AaTTECTAllMU CTYAECHTOB B
(benepaabHOM roCy1apcTBEHHOM OIOJKETHOM 00pa30BaTEIbHOM YUPEXKICHUU BBICIIETO 00pa30BaHMS
«CMOJIEHCKUI TOCYJapCTBEHHBIN YHUBEPCUTET».
JUi nostydeHus 3a4eTa CTyIeHT JOJDKEH:

® YMETh OTBEYATh HAa TEOPETUUECKUE BOIIPOCHI, PACCMOTPEHHBIE HA JIEKIIMX;

® yMETh pEIIATh 3a/1a4M, IPEI0KEHHBIE HA TIPAKTUUECKUX 3aHATHSIX.



7. IlepeyeHb OCHOBHOI1 1 I0NIOJHUTEJIbHOM y4eOHOM JIUTEepaTyphl

7.1. CiucoKk OCHOBHOI JIUTEPaTypbl

1. Boromounio H. B. Maremaruka: yueOnuk a1 By3oB / H. B. Boromosos, I1. M. Camoiinenko. —
5-e u3n., mepepad. u non. — Mocksa: M3natensctBo FOpaiit, 2022. — 401 c. — (Bricmiee obpa3oBanue).
— ISBN 978-5-534-07001-9. — Tekcr: anekrponnsiit // O6pa3oBarenbHas iardgopma FOpaiit [caitt]. —
URL: https://urait.ru/bcode/488864 (nara obpamenus: 23.05.2022).

2. byrpoB f. C. Bricmias maremaruka B 3 T. T. 2. DneMeHTbl JMHEHHOW anreOpbl U
aHaTTMTHYECKOU reomeTpur: yueOHuk ais By3oB / 5. C. byrpos, C. M. Hukonbsckuii. — 7-¢ u3., cTep.
— MockBa: UznarenberBo IOpaiit, 2022. — 281 c. — (Breicmee oOpazoBanue). — ISBN 978-5-534-
03009-9. — Tekcr: oamekrpoHHbIi // OOpaszoBatenbHas MmiaTdopma HOpaiit [caiir]. — URL:
https://urait.ru/bcode/488877 (nara obpamienus: 23.05.2022).

3. bypmuctpoBa E. b. Jluneiinas anreOpa: y4eOHUK W TPAKTHKYM Ui aKaJeMHYECKOTO
Oakanaspuata / E. b. Bypmucrtposa, C. I'. Jlo6anoB. — Mocksa: M3mparensctBo FOpaiit, 2022. — 421 c.
— (bakanaBp. Axamemmueckmii kypc). — ISBN 978-5-9916-3588-2. — Tekcrt: »nekTpoHHBIH //
O6pazoBarenpHas miatdopma FOpait [caiiT]. — URL: https://urait.ru/bcode/508147 (nata obOpaiieHus:
23.05.2022).

4. Kypasnes 0. U. duckpetHsiii ananu3. OCHOBBI BBICIIEH anreOphl: yueOHOE mocoOue s
By3oB / 0. U. XKypasnes, 10. A. ®nepo, M. H. Bsanpiii. — 2-e u3n., ucnp. u gom. — Mocksa:
NznatenserBo FOpaiir, 2022. — 223 c¢. — (Bwicimee oOpazoBanue). — ISBN 978-5-534-06277-9. —
Texcr:  omektponnsrii  //  OOpazoBarenbHas  miatpopma  FOpaiit  [caiir]. -  URL:
https://urait.ru/bcode/491080 (mara obparenus: 23.05.2022).

5. Kpemep H.IHI. JluneitHas anreOpa: ydeOHMK U TpPaKTUKYyM s OakaiaBpuaTa H
cnenmanuteta / mox pexakiuend H. II. Kpemepa. — 3-e m3a., ucnp. u gomn. — Mocksa: M3naTenscTBO
Opaiit, 2022.— 422c.— (bakamaBp wu crenuanuct). — ISBN 978-5-534-08547-1. — Tekcr:
anextpouusiii // DBC FOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/432050

6. Jlapun C. B. AnreOpa u Teopust uucen. ['pymnmbl, KOJblla B TOJ: y4eOHOE mocoOue st
akamemuueckoro OakanaBpuara / C. B. Jlapun. — 2-¢ u3a., ucnp. u mgon. — M.: U3agarensctBo FOpaiiT,
2022. — 160 c. — (Cepusi: bakamaBp. Axagemudeckuii kypc). — ISBN 978-5-534-05567-2. — Pexxum
nocryna: www.biblio-online.ru/book/1AC57977-39C6-49FE-B4C4-7ASEF9AG47DB.

7. Jlapun C. B. YucnoBsle cucteMbl: yaeOHOE mocooue i akaaeMudeckoro oakamappuara / C.
B. Jlapun. — 2-e uzn., ucnp. u gom. — M.: U3natensctBo KOpaiit, 2022. — 177 c¢. — (Cepusi: bakanasp.
Axagemuyeckuii  kypc). — ISBN  978-5-534-05548-1. — Pexum pgocryma: www.biblio-
online.ru/book/F85562B1-3876-4FD3-B73A-0F90CDF438D3.

8. JluneitHas anreOpa W aHATUTHUYECKAsi TEOMETPHs: YIeOHUK W NpakTukym s By3os / E. T
[InotHukoBa, A. I1. Banos, B. B. Jlorunosa, A. B. Mopo3oBa; noa penakiueit E. I'. [ItoTHUKOBON. —
Mocksa: M3narenbctBo HOpaiit, 2022. — 340 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-01179-
1. — Texkct: onextpoHHbli // OOpa3zoBarenbHas miatdpopma IOpait [caiir]. — URL:
https://urait.ru/bcode/489170 (nara obpamienus: 23.05.2022).

9. Jlyosruna E. H. Jluneiinas anrebpa: yue6noe noco6ue ans By3oB / E. H. Jlybsaruna, E. M.
BeuromoB. — 2-¢ u3a. — Mocksa: MznarensctBo FOpaiit, 2022. — 150 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-10594-0. — Tekcrt: anextponnsiii / OOpazoBarensHas miatdgopma FOpait [caiit]. —
URL: https://urait.ru/bcode/495162 (nara obpamenus: 23.05.2022).

10. ITaxomoBa E. I'. Jluneiinas anreOpa u aHaiuTHueckas reomerpusi. COOpPHUK 3alaHMA:
yuebHoe nocobue mis By30B / E. I'. Tlaxomosa, C. B. PoxkoBa. — Mocksa: U3narensctBo HOpaiiT,
2022. — 110 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-08428-3. — TekcT: anekTpoHHBIH //
O6pazoBarensHas muatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490366 (nata oOpaiieHus:
23.05.2022).

11. Tloramnos A. I1. JIuneiinas anrebpa v aHaTUTUUYECKAsi TEOMETPHUS: YUSOHHUK U MPAKTUKYM ISt
By30B / A. I1. IloranoB. — Mockga: M3narensctBo IOpaiit, 2022. — 309 c. — (Boiciiee oOpazoBanue). —
ISBN 978-5-534-01232-3. — Tekcrt: anextponnsiid // OOpazoBarensHas miardgopma FOpait [caiit]. —
URL: https://urait.ru/bcode/489949 (nara obpamenus: 23.05.2022).


https://biblio-online.ru/bcode/432050

12. CaburoB U. X. Jlunelinas anreOpa W aHAIMTHYECKAas TEOMETpHs: ydeOHOE MmocoOwe s
By30B / . X. CabutoB, A. A. Muxanes. — 2-e¢ u3a., ucnp. u jgon. — Mocksa: U3narensctBo FOpaiir,
2022. — 258 c. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-08941-7. — TekcT: anmeKTpoHHBIN //
OopazoBarenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493221 (nata obpaieHus:
23.05.2022).

13. Cbopnuk 3a7a4 no BeIcIIeH MaTemaTuke B 4 4. YUacte 1: yuebHOe mocobue aist By3oB / A. C.
[TocnienoB [u np.]; mox penakmueit A. C. [locnenoBa. — Mocksa: M3natensctBo FOpaiit, 2022. — 355 c.
— (Brwicmee obpazoBanue). — ISBN 978-5-534-02075-5. — Tekcr: snexkrponHsiii // OOpa3oBarenbHas
mwiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/490873 (mara obpamenus: 23.05.2022).

7.2. CIUCOK 10TOJIHUTEIbHOI JIUTepaTyphl

1. banapy I.A. DnemeHThl MaTemaTHueckod JOrMkH. MHoxkectBa. OtTHomeHus. MeTon
Maremarnueckort uaaykuun. Cmonenck. CI'TIY. 2008.

2. Bunenkun H.S. CoBpeMeHHBIE OCHOBBI WIKOJBHOTO Kypca MareMaTuku. [locoOume st
CTYZIEeHTOB neauHcTUTYTOB. M., [IpocBemienue, 1980.

3. T'omonoB C.A. 3ameuaTenbHbIe HEPABEHCTBA: CIIOCOOBI MOIYYSHUS W TIPUMEPHI IPUMEHEHHSL.
- M.: lpoda, 2007. (OnexTuBHBIN Kypc, u3a.3).

4. 3amaun mo maremaruke. Anredpa. CipaBounoe nocobue. M., Hayka, 1987.
Heuaes B.U. Yucnossie cuctemel. M., [Ipocsenienue, 1975.
Comunckuit U.C. Meron marematnueckoit unaykuuu. M., Hayka, 1974.
Comunckuit U.C., I'omoBuna JI.W., AArnom .M. O maremarnueckoid naaykuuu. M., Hayka,

No o

1967.
8. Hucnossle cuctembl: YuebHoe mocooue / FO.H. Cmomua. - M.: ®@nunra: Hayka, 2009. — 112
c.: 60x88 1/16. (0610xKa) ISBN 978-5-9765-0794-4

7.3. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn UHTEpHeT
1. AnreOpa MaTpuil ¥ JUHEHHBIE TPOCTPAaHCTBA. HaIMOHAIBHBIA OTKPBITBIA YHUBEPCUTET
«Mutynt». URL: http://www.intuit.ru/studies/courses/992/207/info

2. OcHOBHBIE CEPBUCHI " TEXHOJIOTHH Mathcad 14, URL.:
http://www.intuit.ru/studies/courses/10678/1113/info
3. Brenenue B anreopy. HannonaneHbIi OTKPBITHIN YHUBEPCHUTET. URL.:

http://www.intuit.ru/studies/courses/1009/197/info
4. Obmepoccuiickuii Mmaremarnueckuii mopraa MATH-NET URL: www.mathnet.ru

8. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

YyeOHasi ayauMTOpUA AJIsl NPOBeAeHHs] 3aAHATHH JIEKIIMOHHOT0O U CEMHUHAPCKOI0 THIIA,
rPYNNOBBLIX M HHIAMBUAYAJIbHBIX KOHCYJIbTALMI, TEKYyNIero KOHTPOJISI M MPOMEKYTOUYHOIM
aTTecTaluu, OCHAIICHHAs CIEAYIOUIUM 000pY/I0BaHUEM: CTaHIapTHas yueOHas MeOenb (28 y4eOHbIX
MOCAI0YHBIX MECT), CTOJ M CTYJ JUIsl penoAasarens — o 1 mr., kadeapa ans aekropa — 1 mrt., qocka
HAaCTEHHAs TpeXdJIEMEHTHas — | INT., HAMOJbHBIA MOOWJIBHBIA TPOeKIMOHHBIA dKpaH DA-LITE — 1
IT., MyJabTEMeauanpoekrop BenQ — 1 mT., HoyrOyk Lenovo — lmrt., kononku Genius — 1 miT.,
MepcoHaIbHbIE KOMIBIOTEPHI, 00bEIMHEHHBIE B CETh C BbIX0A0M B MHTEpHET, — 16 mIT.

ITomemenne ajst camocTrosiTeIbHOM padorwl ayguropuss Ne224 ¢ Beixomom B HMHTepHer
OCHAI[EHAa CJEIYIIUM O00OpyIOBaHHEM: CTaHAapTHas yueOHas meOenb (15 yueOHBIX MOCalI04HBIX
MECT), CTOJI M CTYI JUId MpernojaaBareis — no 1 mrT., 1ocka HacTeHHas — | IIT., MyTbTUMEIUAPOEKTOP
BenQ — 1 mt., xomouku Genius — 1 miT., mepcoHaIbHbIE KOMIBIOTEPHI, 00BEIMHEHHBIE B CETh C
BbIX0J10M B HTEpHET — 15 1miT.

9. IIporpamMHoe obecrnieyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuuen3us
66975477 ot 03.06.2016 (6eccpouHo).
PTC Mathcad 15.0 (JIuuen3sus 449732)
Obyuatomumes  obecrieden  jgoctyn  k  OBC  «lOpaiity, gocTyn B 3JEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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