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1. HNOSACHUTEJBHASA 3AIINCKA

1.1. MecTO IMCHUIUIMHBI B CTPYKTYype 00pa30BaTe/IbHOM MPOrpaMMbl

[Iporpamma gucHUIUIMHBL pa3paboTaHa B COOTBETCTBUU C (enepajbHbIM
rOCyAapCTBEHHBIM  00pa30BaTeIbHBIM CTAaHAApPTOM BBICIIErO0 O0pa3OBaHUS IO
HanpaBieHuto noaArotroBku 44.03.01 Ilemaroruueckoe oOpazoBaHue (C AByMs
npouisMu  TOATOTOBKM) (YpOBEHb OakajlaBpuara), YTBEP>KIEHHBIM IPUKa30M
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoii deneparuu ot 9 deppans 2016 .
No 91; denepanbubiM 3akoHOM «O0 oOpazoBanuu B PD» ot 29.12.2012 Ne 273-D3;
npodeccuonanbHbiM  craHgaprom  «llemaror»,  yTBEp)KIEHHBIM  MPUKA30M
MuHnucTepcTBa Tpyaa U colranbHOM 3amuThl Poccuiickoit denepanuu ot 18 oKTIOps
2013 . Ne 544H.; HOPMAaTUBHO-NIPABOBBIMM JOKYMEHTAMH, PETIAMEHTHUPYIOLIUMHU
oOpazoBarenbublii npouecc B KITIY um. B.II. AcrtadbeBa 10 HampaBiIe€HHOCTH
(mpoduiio) oOpaszoBaTenbHONM mporpaMMbl Martematnka W MH(OpPMATHUKA, OYHOU
dbopMbl 00yuenust Ha ¢akynpreTe Marematuku ¥ uHopmaruku KITIY um. B.IL
AcTtadbeBa ¢ npucBOeHNEM KBaIMPUKaMKU Oakaasp.

JIMCIMIUIMHA OTHOCUTCSI K BapUaTUBHOM YyacTu y4eOHOTrO I1aHa.

1.2. O6mas Tpy10eMKOCTh TMCHUILINHBI —3E, B yacax u Hexessix

OO6mast TpyA0E€MKOCTh AUCIHUIUIMHBI COCTaBIseT S5 3aueTHbIX enuHui, 180
yacoB. JlucuuruinHa, coriacHo rpaduky ydeOHOro mpoliecca, peajauszyercs Ha 5
Kypce B9 cemecTtpe. DopMa KOHTPOJIS — IK3AMEH.

1.3. Heab u 3aaa4um AMCHUILUINHBI «YHCI0BbIE CHCTEMbBD)

Henabo m3yuyeHuss TMCUMILVIMHBI ABJAsieTcss (OpPMHUpPOBaHUE Yy OOyYaromIuxcs
OOLIEKYNIBTYPHBIX U MPO(HECCHOHATBHBIX KOMIETEHII B X0J€ M3yUYEHUS! BaXKHEHIINX
YHCIIOBBIX CUCTEM Ha 0a3e o01iei Teopun anreOpandeckux CUCTEM.

3apaun:

e chopmMupoBaTh CUCTEMATU3UPOBAHHBIEC 3HAHUS O YUCIAX, UCXOJS U3 aKCUOM;
® CO03[aTh HAYYHbIN QYHIAMEHT JIJIsl U3YUYEHHS YKCEell B IIKOJIbHOW MaTeMAaTHKE;
e OOYYUTH JIOTUYECKOMY HAyYHOMY MBIIUICHHUIO NPU PEIICHUU 3aJ]1ay 10 YUCIOBBIM

CUCTCMAaM.



1.4. OcHoBHbIE pa3eJibl COACPKAHUS

1.4.1. TexHosornyeckas Kapra o0y4yeHus JUCHUILINHE
BBEJEHUE

MecTo AUCHMILIMHBI B peajiu3allMi OCHOBHBIX 3aJa4 o0wiedl mpeaMeTHOM
MOJATrOTOBKH

Yucna M3y4yaroTcs B IIKOJE U ABJISAIOTCA CTEPKHEBOM TEMOW BCEW IIKOJIBHOU
MaTeMaTHKA. AKCMOMAaTHUYECKOE IMOCTPOCHUE TEOPUU YHUCIIOBBIX CHCTEM SIBIISETCS
BOXHEUIIEH YacThi0O (yHIAaMEHTa BCEH MaTeMaTUKH. AKCHOMBI HENPEPHIBHOCTH
CHUCTEMBI JIEUCTBUTEIBHBIX YHCEJ COCTaBJSIOT OCHOBY MAaTEMAaTHMYECKOTO aHaju3a.
AKCHOMBI YUCJIOBBIX CUCTEM BAXKHBI B CBSI3M C U3YYEHHEM OCHOBAHMI T€OMETpPHUH, a
TaKKe TPU HCIOJb30BAaHUM alreOpanyeckux METOJ0B B reomeTpuu. M3ioxeHue
MPOrpaMMHOT0 MaTepuaia IUCHHUIUIMHBI BEACTCS Ha aJireOpandeckoM S3bIKE C
UCIIOJb30BaHUEM TakuX (yHIAMEHTAJIbHBIX TOHATHH anreOpbl Kak OWHapHas
anreOpanueckasl onepaius, rpyrrma, Kojibllo, IoJie, YIIOPSII0UYeHHOE MoJie, aaredpa Haj
MoJIeM KOHEYHOTO paHra W Tak jgainee. OOmue TpeOOBaHUS K aKCHUOMAaTHUYECKUM
TEOPHUAM POJHSAT JaHHYIO JUCIUIUIMHY C MATEMaTUYECKOMN JIOTUKOM.

MecTo IMCOMIUIMHBI B o0eclie4eHHMH O00pa30BaTeJIbHBIX WHTEPECOB
JUYHOCTH CTYJ€HTA, 00y4aIoIerocs mo JuCIHIINHE.

Jucruumaa YuciioBble CUCTEMBI (POPMUPYET y CTYACHTOB YMEHHE MPaBUIBHO
paccykaaTh, BBICTPAaWBaTh JIOTHYCCKHE IICTIOYKH COJCPKATCIBHBIX BBIBOJIOB W3
akcroM. [IpuBBIYHBIC TIPECTABICHUS 00 ONEeparuax HajJ YUCIaMH MOJYYar0T CTPOroe
00OCHOBaHHE.

MecTO0 AUMCHMIVIMHBI B YAOBJIETBOPEHMH TpPeOOBaHMH 3aKA34YMKOB K
BBIIIYyCKHUKAM YHHBEPCUTETA MO JAHHOM IUCHHUIINHE

[IoHATHO, YTO JUIsl y4alIMXCS aKCMOMAaTHYECKOE MOCTPOECHUE 3HAHUM O YuCiIax
HEJIOCTYITHO, IIO3TOMY YaCTO HIKOJBbHBIA YUUTENb BEIHYXAEH NPUOEraTh K pa3inyHbIM
METOOUYECKUM YJIOBKAM, 3aMEHSSI CTPOTHE MATEMAaTUUYECKHE pacCykaAcHusi. B To xe
BpEMsl YUMTENIb JIOJDKEH 3HaTh, O YE€M IMOPOM YMaTyMBAIOT IIKOJbHbIE YUYEOHUKH,
ropopsg o yuciax. OTHOBPEMEHHO 3HAHME AKCMOMATUYECKOTO MOCTPOEHHUSI TEOPUH
YUCJIOBBIX CUCTEM MOMOKET YUUTENIO HU3JIaraTh IIKOJBHBIM MAaTEpPUal Ha TOCTATOYHO
BBICOKOM HayYHO-METOANYECKOM YPOBHE.

3HaHMe KaKUX y4eOHBIX JUCHUILIMH JOJKHO NMPeIliecTBOBATh U3YYEHHIO
JAHHOM JUCHHUILIMHDI

[Tockonpky MaTepuan u3jlaraeTcsl Ha ajareOpanvyeckoM S3bIKE C MPHUBICYCHUEM
OCHOBHBIX alIre0panvyecKux MOHSITHH, TO HEOOXOAUMBI COOTBETCTBYIOIIME 3HAHUS U3
Kypca anreopsbl.

s m3ydyeHMsl KaKMX JIUCHUIUIMH OyJeT MCIOJb30BATHCS MAaTepHuaJl
JAHHOM JUCHHUILIMHDI

Marepuan gucuuIuIMHbl YKCIIOBBIE CUCTEMBI HOCHUT 3aBEPIIAOIIMNA XapaKTep.
Bwmecte ¢ Tem, B HeM naetcst He00X0JUMOe 00OCHOBaHHE MHOTUM () yHIaMEHTAIbHBIM

SHAHUAM W3 APYIrux AJUCHUILIWH. HaHpHMep, B Kypce YuciioBele CUCTEMBI AaCTCA
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000CHOBaHHME JOKA3aTelbCTBAM IO WHAYKIIUU, CTPOTO JOKA3bIBAIOTCS TPUBBIYHBIC
CBOMCTBA YHCEII, UCCIACAYIOTCS aKCHOMBI HETIPEPHIBHOCTH, YCTAHABIUBAIOTCS TPAHUIIBI
pPaCIIMpPEHUs YUCIIOBBIX CHCTEM C COXPAaHCHHMEM OIPEJICJICHHBIX CBOWCTB (Teopema
®dpobeHnyca).

IIe.]m U 3a1a91 nNpenoaaBaHusd JTUCHHUIIJIMHBI
H@HBIO npenogaBaHusl AUCHUIIINHBI ABJIACTCA IICPCBOA MHTYUTUBHBIX 3HAHUH O
qucCiiax Ha TBCPAYIO OCHOBY BbBIBOAOB, HUCXOIA U3 AKCUOM.

TexHosorusi npouecca 00y4eHus 1Mo TUCHUIINHE

[Ipy wu3ydeHUM AUCHUIUIMHBI YKCIIOBBIE CHUCTEMBI OCHOBHBIMH (OpMaMu
oOy4YeHHMsl SBISIOTCS JIEKUMH U MpakTU4YecKue 3aHsATus. Ha neknusx cucremaTudecku
M3JIaraeTcsl Matepuall, MpeIyCMOTPEHHBIN NporpaMmoil. Ha nmpakThueckux 3aHATHSAX
ATOT MaTepuajl 3aKpeIUIsieTcs B IPOLECCE OINpoca, PEIMICHUs 3anad, NPHUBEICHUS
MIPUMEPOB U KOHTP-IPUMEPOB, IIKOJBHOI'O MPEJIOMIICHHUS TEOPETUYECKUX 3HAHHUU O
yucnax. [IpenycMoTpena nomMaiiHssi KOHTpoiabHas padota «30 3a1a4 HA UHIYKIIUIO» U
KOHTPOJIBHBIMI TECT Ha 3HAaHUE OCHOBHBIX MOHATUM IUCHUIUIMHBL. HTOroBoii
IIPOBEPKOM 3HAHUM SIBIIAETCS DK3aMEH.

1.5. Ilnanupyembie pe3yabTaThl 00y4YeHUs
[Ipouecc M3ydyeHUs NUCUMIUIMHBI HampaBlieH Ha (OPMUPOBAHUE CIIETYIOUIUX
KOMIIETEHIIVN:

e OK-3 cnocoOHOCTBIO HCIOJIB30BAaTh €CTECTBEHHOHAYYHbIE M MaTeMaTHYEeCKUe
3HaHMSI  JUJII  OPUEHTUPOBAHUS B  COBPEMEHHOM  MH(GOPMAIIMOHHOM
IIPOCTPAHCTBE;

e OK-6 crmocoOHOCTBIO K CAMOOPTaHU3aMU U CaMOOOPa30BaHUIO;

e JIK-1 roTOBHOCTBH peasin30BBIBaThH 00pa30BaTENIbHbIE MPOTPAMMBI MO Y4€OHBIM
MpeaMeTaM B COOTBETCTBUU C TPEOOBAHUSIMU 00pa30BaTEIbHBIX CTAHAAPTOB;

e [IK-4 cnocoOHOCTHIO UCTIOIB30BATh BOZMOKHOCTH 00pa30BaTEIbLHOM Cpe/Ibl s
JOCTHXKEHUSI JMYHOCTHBIX, METAlpelIMETHBIX M MPEAMETHBIX pPE3yJbTaTOB
oOydyeHuss M oOecleueHus KayecTBa Y4eOHO-BOCIUTATENBHOIO Mpolecca
CpEIICTBAMH TMPEIOIaBAEMbIX YU€OHBIX MTPEIMETOB;

e OIIK-1 cnocoGHOCTBIO MCHOIB30BATh BO3MOXKHOCTH 00pa30BaTENbHON Cpebl
JUTSL TOCTUXKEHUS JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3yJbTaTOB
oOydyeHuss M oOecrneueHus KayecTBa Y4eOHO-BOCIUTATENBHOIO Mpolecca

CpCaACTBAMMU IIPCIIOAABACMbBIX yqe6HBIX MpCaAMCTOB,



3axauyn oCBOCHUSA

Ilnanupyembie pe3yjbTaThl

Kopn pe3yabrara

AUCUMILTHHBI 00yueHHUs MO0 JUCHUIIUHE o0yueHus
chopmupoBaTh 3HaTh: OK-3, OK-6, TIK-1,
CUCTEMATU3UPOBAHHBIE I1K-4, OIIK-1

3HaHUA O
CHUCTCMaAx
AKCHOM

YUCIIOBBIX
Ha  Oa3se

— aKCMOMATHYECKHUE ONPEACIICHUS
CBOMCTBA OCHOBHBIX YHCJIOBBIX
CUCTEM;

— Kakue OBIBAIOT YKCJIa U YeMY OHH
CITyKaT;

— OCHOBHBIC ITOHSATHS COBPEMEHHOM
anreOphl: TPYII, KOJIEIl, oJIeH U
BEKTOPHBIX MTPOCTPAHCTB.

YMmern:

—JIOTUYECKA 0OOCHOBBIBATH BHIBOIBI
M3 aKCHOMAaTUYECKUX
ONPEICIICHU OCHOBHBIX
YHUCIIOBBIX CUCTEM;

— IOKa3bIBaTh 110 UHAYKIIUH.

Baaperts:

— Ba)KHEHUIIINMU COBPEMEHHBIMHU
METOJaMH HCCIICIOBAaHUSA OCHOB
MaTEeMaTHKH.

c031aTh HAay4HBIN
byHIaMeHT U1t
U3y4YeHUs]  4Yucen B

IIKOJBbHOM MaTEMaTHUKE

3HaTh:

—Hay4HbIE OCHOBBI U3YYCHUS YHCEI
B IIKOJILHOW MaTeMaTHKe;

— IPUYHHBI CO3/IaHUS
aKCMOMATUYECKUX TEOpUH
YHCIIOBBIX CUCTEM;

— 0 POJIA ¥ 3HAYCHUH HAYYHBIX
3HAHUH JJI1 METOJIUKH N3YICHUS
YHCeN B IIKOJIE;

—O0COOEHHOCTH MPEICTABICHHUS
HAYYHBIX 3HAHUH O YHCIaxX B
IIKOJIFHOW MaTeMaTHKe.

YmMmeTh:

— TONYJISPHO M HAYIHO
000CHOBaHHO OOBSICHSITH
YHCJIOBBIC 3aKOHOMEPHOCTH B
[IKOJIbHOM MaTeMaTHKeE.

OK-3, OK-6, OIIK-
1, TIK-4

Baapern:
— OCHOBaAaMH  TEOPHUU  YHUCIIOBBIX
CUCTEM npu W3JI0KEHUU
IITKOJILHOTO MaTepuala.
OoOy4YuTh JIOTUYECKOMY | 3HATD: OK-6, I11K-1, TIK-4

Hay9YHOMY MbIIIJICHUIO

— 3dKOHOMCPHOCTH YUCJIOBBIX




MIpY PEIICHUU 33J]a4 MO0 | CHUCTEM, HCTIOJIb3YEMBIE npu

YHUCJIOBBIM CUCTEMaM PELICHUN TEOPETUUECKUX 3a/aY;

— OCHOBHBIC MMOJI0KEHHUSA npu
pPELICHUU TPUKIAJAHBIX YHCIOBBIX
3ajad;

— HHTEPOPETALHUI0  TEOPETUUECKUX
3HAHUM  YHUCJIOBBIX CHCTEM B
MPAKTUKE PpEIICHUS IIKOJbHBIX
3aj1ad4.

YMeTh:

— pelmiaTh U OOBACHITH X0/ PEIICHUs
THUIOBBIX 3aJa4 10 YHCJIOBBIM
CHCTEMaM.

Baanerts:

— pa3IMYHBIMU TMPUEMAMHU PELICHUS
3aJ1a4 10 YHMCJIOBBIM CHCTEMaM.

1.6. KoHTpO/Ib pe3yJIbTATOB OCBOCHUSA IMCHUIINHBL

B xozme wu3ydyeHHs AUCHUIUIMHBI HCTOJIB3YIOTCS TaKW€ METOIbl TEKYILETOo
KOHTPOJIS yCIIEBa€MOCTH KaK YCTHBIM OIpoC, pelieHrue TEOpPeTHUYEeCKUuX 3ajad,
KOHTPOJIbHOE TECTUPOBAHUE, BHIMOJHEHNE KOHTPOJIBHBIX Pa0OT U UCCIIEI0BATEIBCKUX
3agaHuil. @opMa UTOrOBOIO KOHTPOJIS — 3K3aMEH.

OneHouHbIE CpeCcTBa PE3yNbTATOB OCBOCHUS AUCIUILUIMHBI, KPUTEPUU OLEHKU
BBITIOJIHEHUS 3aJJaHUM TpejcTaBieHbl B pasnene «DoHIpl OLIEHOYHBIX CPEJCTB IS
MIPOBEJICHUS TPOMEXKYTOUHON aTTeCTallM»: MPUMEPHBIC 3aJJaHUsI Ha JI0Ka3aTelIbCTBO,
MPUMEPHBIE TECTOBBIE 3a/1aHMsI, IPUMEPHI BHIIIOJIHEHHS] KOHTPOJIBHBIX pa0oT.

1.7. Ilepeyenb o0pa3oBaTeJIbHBIX TEXHOJOIWH, MCIOJb3yeMbIX MpPH
OCBOCHHWH JUCHUIINHBI

OcHOBY cocTaBisieT TpaJULMOHHOE COBpeMEHHOoe oOydeHue. B mponecce
OCBOCHHS AUCIUIUIMHBI HMCIOJB3YIOTCS  pa3HOOOpa3Hble BHUABl  JIEITEIbHOCTH
oOy4Jaromuxcs, OpraHU3alMOHHbIE (GOPMBI W METOJIbl OOY4YeHHMs: JIEKIUU U
CEMUHAPCKUE 3aHATHUS, CAMOCTOSITENIbHAs, WHAMBUAyaldbHAsh U TrpynnoBas (HopMbl
opraHuzauuud y4yeOHOW gesTenbHOCTH. (OCBOGHHE JUCHUIUIMHBI 3aKaHUYUBAETCS

O9K3aMCHOM.



2. Oprasu3anuOHHO-METOANYECKHE JOKYMEHThI
2.1. TexHosoru4yeckasi Kapra o0y4yeHus JUCHUILINHE
«Yuca0BbIE CHCTEMBI»
AJIs1 o0ydarmmxcs 00pa3oBaTe/ibHOM POrpaMMbl
Hanpasienue nogrorosku: 44.03.01 Ilenarorunueckoe odpazopanue
Maremaruka 1 UHQOpMaTHKa

Kpanuduxanus (creneHp) BHITYCKHUKA
BAKAJIABP

(HarpaBJIEHUE ¥ YPOBEHb IOArOTOBKHU, LK (P, MpoduIb)
110 3204HOI opme 00yUyeHUs

(oOmmrast TpyI0eMKOCTh 5 3.€.)

Mopaynu. HaumenoBanue Bcero KoHTakTHEIE Yachl Camocto [DOpPMBI 1 METOIBI
pa3zenoB U TeEM YacoB | BCEro | JIGKIUW | MPaKT-X | CEMUH | SATCIbHas KOHTPOJIS
JUCITUTUTIHBI (3.e.) 3aHATUI | apoB pabora OIICHOYH.
CpeInCTBaMH
Mooyns 1. HatypanbHble,
1HeJible H palfuoOHAJIbHbIE 68 8 4 4 60 WnnuBunyanbHas
qyucaa JoManHss padora Ne 1
1.1. AxkcuoMaTtuueckasi Teopust 34 4 2 2 30
HATYPAJIbHBIX YHCEI.
1.2. AkcuoMaTHyecKasi TEOpHs 22 2 1 1 20
LEITBIX YHCETT.
1.3. AkcuoMatudeckast TEOpHst 12 2 1 1 10
palMOHAIIBHBIX YHUCEIL. VHnBHIyaTbHAS
Mooyns 2. AkcuoMaTHyecKast 52 2 1 1 50 nomaniHss pabora Ne 2
Teopus NeHCTBUTEIbHBIX
qucell (Pedepar)
2.1. HenpepbisHoe 105 | 05 0.5 - 10
YIIOPSIIOYEHHOE T10JIe
2.2. Yopsiio4eHHOE ToJIe 26 1 0.5 0.5 25
JECATUIHBIX APOOCH
2.3. Pa3nuuHble onpeeneHus 15.5 0.5 - 0.5 15
CHUCTEMBI JICHCTBUTEIBHBIX
YHCEeN U MX YKBUBAJICHTHOCTH KourponbHast pabora
Mooyns 3. KoMijieKCHbIE 51 2 1 1 49 (TeCTI/I];-gO?;aHI/Ie)
YHCjIa H KBATEPHUOHBI.
3.1. CucreMa KOMIIJIEKCHBIX 31 1 0.5 0.5 30
YHCcen
3.2. Cucrema KBaTepHUOHOB U 20 1 0.5 0.5 19
anreOpsl c JieJICHUEeM
KOHEYHOI'0 paHra Haj IIoJieM
JIEHCTBUTEILHBIX YUCET
UTOTOBBIN 9 5 9
KOHTPOJIb feanen
Hroro 180 12 6 6 159
9
(6))
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2.2. CogepxxaHue OCHOBHBIX Pa3/1eJiOB M TeM JIMCIUTLIUHbBI

2.2.1. Moayab «HatypanbHble, HeJble 1 PAIHOHAIbHBIE YHCIA

1. AKCMOMATHUYECKASA TEOPUA HATYPAJIBHBIX UMCEJI

AKcuomMaTHueCcKoe OmpeielieHre HaTypaJibHOTO psifa (akcuomatuka [leano).
[IpuHIIMIT MOJHOW MareMaThueckoM WHAYKIMU. OrnpeneneHue W CBOWCTBA
CIOXKEHHUS M YMHOXEHHUA HaTypalbHbIX uMced. OrnpeneneHue U CBOWCTBa
HEPABEHCTB JIJI1 HATypAIbHBIX yucesl. Teopembl 0 CylIeCTBOBAHUU HAMMEHBIIIETO
1 HauOOJIBIIIEr0 AJIEMEHTOB B IMOJMHOXKECTBAX HATYpPaJIbHBIX YHCEN. Y CUJICHHBIN
MIPUHITUTT IMOJIHOU MaTEeMaTHYECKOHN WHYKIUU. Kareropuunoctb
AKCMOMATHYECKOW TEOpUU HaTypalbHbIX uncen. HezaBucumocts akcuom Ileano.

II. AKCMOMATHUYECKAS TEOPUA LEJIBIX YUCEJI

IlepBuuHble TEpMUHBI U akcHOMBl. OCHOBHBIE CBOMCTBa Koibla. CBOMCTBa
nenslx uucen. OTHOIIEHHME «MEHBLIE» Ul LEIbIX YHUCEN, €ro CBOMCTBA.
HenpoTuBopeunBOCTh U KATETOPUYHOCTh AKCHOMATHYECKON TEOPHUM LIENBIX YUCEN.

HI. AKCUIOMATHUYECKAA TEOPUA PAITUOHAJIBHBIX YNCEJI

[lepBuunHble TepMUHBI U akcMoMbl. OCHOBHBIC cBOWcTBa mojsa. CBoHcCTBa
palMOHANIHBIX ~ YHCEJ. [TnoTHOCTH OJIS palMOHANIBHBIX ~ YHCEJ.
HenpoTuBOpEeYMBOCTP M KATCTOPHYHOCTH  aKCHOMATHYCCKOH  TEOpHUH
palMoOHANIbHBIX uunced. llpencraBieHne palMOHAIBHOTO 4YHCIA JACCATUYHOU
JPOOBIO.

2.2.2. Monayasb «/leficTBUTEJIbHBIEC YHUCIA

IV. AKCUOMATUYECKAS TEOPUS JEMCTBUTEJIBHBIX UYUCEJ
IlepBuuHble TEPMUHBI U akCUOMBI. [locTpoeHne MoAEenn NEUCTBUTEIBHBIX YUCEI
Ha ©Oa3e JdecaTHUHbIX JpoOedd. HenmpoTuBOpPeUYMBOCTH U KATETOPUYHOCTH
AKCUOMAaTHU4YECKOW TEOPUM JIEUCTBUTEIBHBIX YHCEN. Pa3nuuHble TPaKTOBKHU
MOHSTHS PEICTABUMOCTU JEHCTBUTEIBLHOTO YKCIIa JECATUYHON po0bto. CTeneHun
u jorapudmbl. Paznuunbie GopMyIMpOBKH CBOWCTBa HenpepblBHOCTU. [loHsTHE O
p-aAMYECKUX YUCIAX.

2.2.3. Monyapr «KoMIulekcHbIe 4YMcJa M KBaTepHHMOHbI. Teopema
®podeHnyca»

V. AKCUOMATHUYECKAA TEOPUA KOMIUIEKCHBIX UNCEJI

IlepBuuHble TEPMUHBI M akCUOMBbI. (CBONCTBA KOMIUIEKCHBIX YHCEIL
HenpotuBopeunBoCTh U KATETOPUYHOCTH AKCUOMATHUUECKOU TEOPUU KOMIUIEKCHBIX
YUCell.

VI. AKCUOMATHUYECKAA TEOPUA KBATEPHNOHOB

IlepBuunble  TepMuUHBI U akcuoMbl.  CBOIICTBAa  KBAaTEpHHUOHOB.
Henportusopeunsocts u KaTerOpUYHOCTD AKCUOMAaTUYECKOUN TEOpUHU
KBaTE€PHHUOHOB.
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VII. AJITEBPHI C AEJIEHMEM KOHEUHOI'O PAHI'A HAJl ITOJIEM
JNEVMCTBUTEJIBHbBIX YNCEJI

Jluneitnas anrebpa Haja nosieM. basuc U paHr nMHEHON anreGpbl. AnreOpsl
C JeJIeHHEeM KOHEYHOrO paHra Haj TMOJeM KOMIUIEKCHBIX 4ucen. AJredpbl C
JEJIEHUEM KOHEYHOrO0 paHra HaJ II0JIEM JEHCTBUTENbHBIX YHcel. Teopema
®pobenuyca.

1.1. MeToanyeckue PpeKOMEHJIAIMH IO OCBOCHHIO IUCIHUIIMHBI
«Yuca0BbIe CHCTEMbD) V151 00YYAKOIIHMXCS 00pa30BaTeIbHOI MPOrpaMMbl

Hanpasnenue noarorosku 44.03.01 [legaroruueckoe o6pa3zoBaHue,
HaIpaBJIeHHOCTh (Mpoduiib) 00pa3z0BaTEIbHON MPOrpaMMbl MaTeMaTuka
1o 3a04HOi ¢opme 00ydeHuUst
PaboTa ¢ TeopeTHUeCKHM MATEPHATIOM
BaxxHoe MecTo B OCBOCHMHM MaTepHayia IO KypCy YHCJIOBBIE CHUCTEMBbI
OTBOJIUTCSl CaMOCTOSATENILHOM paboTe CTYIEHTOB BO BHEAYIUTOPHOE BpeMs C
MaTrepuagoM, H3J0XKEHHBIM B PEKOMEHIYyeMOW JuTepaType W HHTEpPHET-
UCTOYHUKAX, T.K. 0€3 3HaHUSI TEOPETUYECKOr0 Marepuajia HEBO3MOXKHO
BBITIOJTHEHUE MTPAKTUYECKUX 3aIaHUH CBSI3aHHBIX C PEIICHUEM 3ajad.
Hanucanue peghepama unu nayuno-ucciedosamenpbckoi padomul
Pedepat HeoOxoauMo ciaTh mpernoiaBaTeso B HaneyataHHoM Bujae. O0beM
pedepara HEe MeHee 7 CTpPaHUIl MAIIMHOIMUCHOIO TEKCTAa BKIIFOYAsh TUTYJIbHBIN
JIUCT, COJIEPKAHUE U CIUCOK JIMTepaTyphl. TeKCTOBBIM MaTepuan ohopmisercs 14
mpudTom depe3 1,5 uHTEpBaI, KpacHas cTpoka 1,25, uHTepBall MEXIy ab3aramu
«0», orctym: cieBa 3; crnpaBa 2, BbIPABHUBAHHUE TEKCTa MO IIMPUHE CTPAHUIIBIL.
CTpyKTYpHBIMU DJIEMEHTAMHU SIBJISTFOTCS
- TurynbHBIN TUCT
- CopepxaHue
- Bsenenue
- OcHOBHas 4acTh
- 3aKJII0OYECHUE U BBIBOJBI

- bubnuorpaduueckuit cnucok (He MeHee 7 HCTOUHHUKOB)
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3. KoOMIIOHEHTHI MOHUTOPHHIA Y4eOHBIX 10CTHKECHUMN
3.1. TexHosioruyeckasi Kapra peMTHHIa U CHMILUIHHbI

HanmenoBanue HamnpasneHnne noarotoBku v ypoBeHb KommnuecTtso
JUCLUIIINHBI oOpa3oBaHus (OakajgaBpuar, MarucTpaTypa, 3a4ETHBIX

acnupanTypa) HaumeHnoBanue nporpammsl/ €IMHUL/KPEUTOB

npodus

YucioBble CUCTEMBI Hamnpasnenue moarorosku 44.04.01 Ilemarormaeckoe 33.e.
obpazoBanue. HanpasineHHOCTH (TPOGHIIB)
o0pazoBartenbHON porpaMMbl «MaTemaTHKa U
nHpopmatrkay Keammdukanus (crernens): bakanasp

CMexHbIe JAUCHUITIIMHBI I1O y‘le6HOMy IJIany

[IpenmecTByromue: IIKOIBHBIA Kypc: ajureOpa M Hadala MaTeMaTHYECKOro aHaju3a,
OakaJlaBpuaT MeJBy3a: Kypchl aJireOpbl U TEOPUU YMCEN, MATEMAaTHUYECKOIO aHAJIN3a

[Tocnenyromue: Meroauka o0yuyeHus MaTeMaTHKE

Moaynu Ne 1, 2

Conepxxanue dopma paboThI KonunuectBo 6amios 35 %
min max

Texymas pabora | UaauBumyanbHast

nomatHss pabora Nel 12 20

KouTtponbsHas pabota

Nel 9 15

35
Mopynb Ne 3

ConepxaHnue ®opma paboThl KonunuaectBo 6amoB 35 %

min max
Texymas pabora | UnauBumyaabHast 9 15
nomarnrHsis padora Ne2

Utoro 9 15

HToroBbiii MOJTYJIb

ConepxaHnue ®opma paboThl KonunuaectBo 6amoB 40 %

min max

HroroBeiit dK3aMEH 30 50
PEUTHUHT -
KOHTPOJIb

Utoro 30 50

OO011ee KOJIMUECTBO 0AJJIOB O JUCIUAILINHE
(o uToram U3y4eHHs BCeX MOAYIEH)

CooTBeTCTBHE PEHTHHIOBBIX 0AJIJIOB U AKaJeMHYeCKOH OLeHKH:
50 6ayIoB — AOIMYCK K 9K3aMEHY

60-72 — ynoBIETBOPHUTEIBHO

73-86 — xopor1io

87-100 — oTn4HO
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3.2. @ono ouyenouHvIX cpeocme (KOHMPOIbHO-UIMEPUMETbHbIE MAMEPUATIbL)

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHUA PD
DedepanvHoe cocyoapcmaeerHHoe 6100icemHoe 00pa308amebHoe YUpertcoeHue
BBICIIIETO 00pa30BaHus
Kpacnospckuii cocyoapcmeennulii nedazoeuseckutl yHU8epcumen
um. B.Il. Acmagvesa

NuctuTyT MaremMaTuku, GU3nKu, UHHOPMATUKU

Kadenpa-pazpaboTuuk: anredpbl, TCOMETPUN U METOJAUKHU UX MIPENOTaBaHUS

YTBEPXIAEHO OJOBPEHO
Ha 3aceJaHUM Kadeapbl HA 3aceJaHUM HAYYHO-MEeTOJIMYeCKOro coBeTa
IIporoxkoa Ne 9 CIeUMAJIbLHOCTH (HANPABJICHUSA MOATOTOBKH)
ot «3» masn 2015 Mporokoa Ne 8
3ag. kad. Al“v;}VIH Ot 23 mas 2015
P NMaﬁep B.P. Ipenacenarear HMC \%B bopTHOBCKMId

®OH/] OHEHOYHBIX CPEICTB
Jliisi npoBeieHNsl TEKYLIEr0 KOHTPOJISA M MPOMEKYTOUHOM aTTecTAlluu
O0yyaomuxcs Mo IMCUMUIJIMHE

«YUuncaoBble cHCTEMbD)

Hanpasnenne noarorosku: 44.03.01 Ilegarornueckoe oOpazoBaHue

Hamnpasnennocts (mpoduiib) o6pazoBaTeibHON MporpaMMbl MaremaTuka
KBanuduxkanus (cTenens): OakanaBp
dopma 00ydeHHs: 3a04Has

CJ/(?/{//)
CoctaBuTens: / Jlapun C.B., npodeccop
kaeaper Al'uMII
Kpacnosipck 2015
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IKCIHHEPTHOE 3AKJ/IIOYEHUE HA ®OH/I OLIEHOYHbBIX CPEJICTB

[IpencraBienHbli  (QOHA OLEHOYHBIX CPEACTB A TEKylled u
MPOMEKYTOUHOM aTrTecTtanuu cooTBeTcTBYeT TpeboBanusim PI'OC BO wu
npodeccuonansHbiM cTanaapram [lenaror (mpodeccroHanbHas AesITEIbHOCTD
B c(epe AOUIKOJBHOT0, Ha4aJbHOrO0 OOLIET0, OCHOBHOTO OOILEro, CPEIHETO
oOuiero oOpa3zoBaHusi) (BOCHUTATENb, YUUTEINb), YTBEPKICHHBIM IMPUKA30M
Muntpyaa Poccun ot 18.10.2013 N 5444.

[Ipennaraembie GopMbl M CpeACTBA aTTECTALlMM AJCKBATHBI LIEJSAM U
3aJjayaM peanM3alM OCHOBHOW IpodeccroHanbHON  00pa3oBaTenbHOM
nmporpaMMbl 10 HampabiieHHI0 noaArotoBku 44.03.01 Ilemaroruueckoe
oOpazoBanue. HampapieHHOCTh (mpoduiab) 00pa3oBaTeNbHON MPOTrpaMMBbl
«Maremartuka u uapopmatukay Kpanudukanus (crenens): bakanasp, popma
oOy4eHUsI: OUHaI.

OneHouHblEe CpeACTBA M KPUTEPUU OLCHUBAHMS TMPEACTaBICHBI B
noJiHoM  oObeMe. @DOpMBbI  OLEHOYHBIX  CPEJACTB, BKJIIOYEHHBIX B
Mpe/ICTaBlICHHbIA (DOHJ, OTBEYaIOT OCHOBHBIM MPUHLHUIAM (OPMUPOBAHUS
®OC, ycranosneHHbix B [lonoxenun o popmupoBanuu (QpoHIa OLIEHOYHBIX
CPEICTB JJisi TEKYLIEro KOHTPOJSI YCHEBAEMOCTH, MPOMEXKYTOUYHOU U
UTOTOBOM (rOCyAapCTBEHHOW MTOrOBOM) aTTecTaliu OO0y4aroluxcsi 1o
oOpa3oBaTelIbHBIM MPOrpaMMaM BBICHIETO O0Opa3oBaHHs — MporpamMmam
OakanaBpuara, NHporpaMMaM CIHElUUaIUuTeTa, NpOorpaMmaM MarucTparypsbl,
porpaMmam MOATrOTOBKM HAay4YHO-NEAAroruueckux KaJpoB B aCHHUPAHTYpPE —
B (emepasibHOM  TOCYJAapCTBEHHOM  OIOJDKETHOM  00Opa30BaTEIbHOM
yUpeXKJIeHUH BbIcHIero oOpa3oBaHus «KpacHospckuil TocyaapCTBEHHbIN
nefgarorudyeckuit  yuuBepcurer um. B.Il. ActadbeBay, yTBEpKIEHHOIO
npukazoM pexropa Ne 297 (mm) ot 28.04.2015.

Pa3paboTaHHbIil U IpeACTABICHHBIN IS SKCIEPTU3BI (POH]T OLIEHOYHBIX
CPEIICTB PEKOMEHJIYETCS K HCIOJb30BaHUIO B IIPOLECCE TMOATOTOBKHU IO

YKa3aHHOW IIporpaMme.

Okcnepr-paboTonaress,
nupektop MAQOY rumuaszus Nel4

«IKOHOMUKH, YIIPABIICHUS U TTPaBa ymax H.B.

27.04.2015
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1. Ha3znauyenue ()oHJAa OLEHOYHBIX CPEJACTB

1.1. Ienvio co3panus QoHIa OLIEHOUYHBIX CPEACTB MUCUUILIMHBI «HucnoBbie
CUCTEMBID» SBJIIETCS YCTAHOBJIEHWE COOTBETCTBUA YYEOHBIX JOCTHXKCHMI
3aIIAaHMPOBAHHBIM  pe3yibTaTaM  oOydeHuss U TpeOOBaHMSIM  OCHOBHOM
npodeccuoHanbHOll  00pa3oBaTENbHOM  MporpaMMbl, paboueld  IPOrpaMmbl
JTUCIUTUIMHBI.

1.2. ®oHA OUEHOYHBIX CPEACTB MO JIUCHMUIUIMHE «UHCIIOBBIE CHCTEMBD»
pelIaeT cneayoine 3a0ayu:

— VOpaBlIEHHE MPOLECCOM NPUOOPETEHHUST O00YyYalOUUMUCI HEOO0XOIUMBIX
3HAHWM, YMEHMI, HABBIKOB U (POPMUPOBAHUS KOMIETEHIIMH, OMNpeneiIeHHbIX B
oOpa3oBaTebHBIX  CTaHJAapTax [0 HampariaeHuto 1noArotoBku  44.03.01
[Tenarornueckoe oOpazoBanue, kBanudukanus (creneHs) bakanasp;

— yIOpaBJ€HUE TMPOIECCOM JOCTHXKEHHMS peanu3alud 00pa3oBaTeIbHbIX
IPOrpaMm, OINPEAEIICHHbIX B BIIe HA00pa KOMIIETEHIIMH BHITYCKHUKOB,;

— OLIEHKA JOCTIKEHUU OOydYarolMXcs B MPOLECCe M3YUYECHMs JUCHUIUIMHBI
«YHCIIOBbIE CHUCTEMBI», C OMNpPEACICHUEM TMOJOKUTEIbHBIX / OTPHUIATEIbHBIX
pEe3yNbTaTOB UM  IUJIAHUPOBAHME NPEAYNPEXKIAOIMUX / KOPPEKTHUPYIOLIUX
MEPOIIPUITUH;

— oOecrieueHHe COOTBETCTBUSI PE3yJbTaTOB OOyuYeHHs 3ajJadaMm Oyayiuen
npoeccCuoHaNbHON ESITeIbHOCTH Yepe3 COBEPIIEHCTBOBAHHME TPAIUIIMOHHBIX U
BHEJIpEHUE WHHOBAIIMOHHBIX METOJ0B OOydeHHs B 00pa3oBaTeNbHBIN MpoIecC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHHUE CAMOIOATOTOBKH U CAMOKOHTPOJISI 00 y4aroInXCs.

1.3. ®oHJ OIIEHOYHBIX CPEACTB pa3pabOTaH HAa OCHOBAaHUU HOPMATHUBHBIX
O0OKYMEHMOB:

— (eaepanbHOro rocyaapcTBEHHOr0 00pa30BAaTEbHOIO CTAHIAPTa BBICIIETO
oOpazoBanuss 10 HampapieHuto mnoarotoku 44.03.01 Ilegaroruueckoe
oOpasoBanue, kBanudukanus (creneHs) bakanasp.

— 00pa3oBaTeNbHON MpOrpamMMBbl BBICIIEr0 OOpa30BaHUSA MO HAMPABIECHUIO
noarotoBku 44.03.01 Ilemarornueckoe oOpazoBaHue, KBanuduKanus (CTENEHb)
bakanaBpuar.

— Ilonoxenus o ¢popmMupoBaHur (OHIA OLIEHOYHBIX CPEACTB ISl TEKYIIETro
KOHTPOJISL ~ yCIIEBA€MOCTH,  IMPOMEXKYTOYHOM UM  MTOrOBOM  aTTeCTalluu
oOydaromuxcs 1Mo oOpa3oBaTeIbHBIM MpPOrpaMMaM BBICIIET0 OO0pa3oBaHUS —
porpaMmaM MarucTparypel B (¢efepaJibHOM TOCyJapCTBEHHOM OOJI)KETHOM
o0pa3oBaTeIbHOM  YYPEXJEHUU Bbicuiero ooOpazoBanus  «KpacHospckuii
roCy/IapCTBEHHbIN menarorndeckuii yausepcuteT um. B.II. AcrtadneBa» u ero
bunmnanax.

2. IlepeyeHb KOMIIETCHUMH € YKa3aHWEM 3TanoB uX (GOpMHUpPOBaHHS B
npouecce M3y4eHUus JUCHMIIMHBI
2.1. Ilepeuenp KommeTeHIUH, GOPMHUPYEMBIX B TPOLECCE HU3YUYEHUS
JUCLUIUIMHBL «YHUCIOBBIE CUCTEMBDY:

ObwekyrbmypHvie KOMnemeHyuu:
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OK-2. 'oTOBHOCTb JIeHiCTBOBATh B HECTAHIAPTHBIX CUTYAILUSIX, HECTU COLIMAIBHYIO
Y ATUYECKYI0 OTBETCTBEHHOCTb 3@ IPUHSTHIC PEIICHHUS.

Obwenpogheccuonanvbrvle KOMnemeHyuu.:
OIIK-2. '0TOBHOCTb HCIIOJIB30BATh 3HAHUE COBPEMEHHBIX MPOOJIEM HAYKH U
o0pa3oBaHus MPHU PEIICHUU MPOPECCUOHATIBHBIX 3aa4.

IIpogheccuonanvnvie komnemenyuu:
[1K-3. CiocoOHOCTh pYKOBOJUTH UCCIIEI0BATENLCKON paboTOM 00yUaromuxcs.

Jran JAucuunanHbl, OuenouHoe
Komnerenuuu (popmMupoBanus y4yacTBylOLIe B Tun cpencteo/ KUM
¢popmupoBanun KOHTpOJIA | HOMe | (hopMma
KOMIEeTeHI[NT p
OK-2. I'oToBHOCTB OpPUEHTUPOBOYHBII Anrebpa Texymmii 3 Unn.
JIeWCTBOBATh B HECTAHAAPTHBIX KOHTPOITh H.p..
CUTYyalUsX, HECTU KOTHUTHUBHBIN Adredpa Texymmii 2 KonTp.
COLIMAJIBHYIO ¥ STHYECKYIO KOHTPOITh pab.
OTBETCTBCHHOCTD 33 IPUHATHIC | IIPAaKCHOIOrMYEC- Anre6pa Texymuii 4 Wnp.
penieHus. KU KOHTPOJIb J.p..
pedIiekcuBHO- Adredpa IIpomexyto 1 DK3aMeH
OLICHOYHBIH YHast
aTTecTalys
OIIK-2. TOTOBHOCTH OpPUEHTUPOBOYHBII Anrebpa Texymmii 4 40z 8
HCIIOJI30BATh 3HAHHUE _ KOHTPOTh A-p.
KOTHUTHUBHBIN Anrebpa Texymmii 2 Konrtp.
COBPEMEHHBIX MTPoOIEM KOHTPOIIb pab.
HAYKH M 00pa3oBaHus HPaKCUOJIOTHYEC- Anrebpa Texyrmuii 3 Hng.
MpH pelUICHUH Kuit KOHTPOJIb J.p.
npodeccrnoHaTBHBIX pedIiekcuBHO- Adredpa IIpomexyTto 1 DK3aMeH
3a1ay. OLIEHOYHBIH YHast
aTTecTalys
[1K-3. CriocobHOCTB OpPUEHTUPOBOYHBII Anrebpa Texymmii 3 Unn.
PYKOBOJIUTH KOHTPOJb H.p..
HCCIIEeI0BATENBCKON paboToM KOTHUTHBHBIH Anrebpa Texymmii 2 Konrtp.
o0ydJaronmxcsi. KOHTPOITh pab.
MPaKCHOIOTUYeC- Adredpa Texymmii 4 Wugp.
KHi KOHTPOJb H.p..
pedIiekcuBHO- Adredpa IIpomexyro 1 DK3aMeH
OLICHOYHBIH YHast
aTTecTalys

3. @oH/1 OLIEHOYHBIX CPEACTB JIsl MPOMEKYTOUHOM aTTecTAlNH
3.1. ®oHBI OLIEHOYHBIX CPEJICTB BKIIOYAIOT: BOMPOCH K 3a4ETY.
3.2. OueHOYHBIE CPENICTBA: BOMPOCHI U 3aJIaHUS K 3a4ETy
Kpurepuu orieHMBaHuUs MO OIEHOYHOMY CPEACTBY 1 — BOMIPOCHI K IK3aMEHY

[IpoaBuHyTHIN ba3oBb1il ypoBeHB [Toporossiil ypoBeHb
YPOBEHb c(OpMUPOBAHHOCTH c(OpMUPOBAHHOCTH
DopMupyeMbIe C(l)OpMI/IpOBaHH(ZCTI/I KOMITETCHIIU I KOMITETCHIIM I
KOMITIETEHIUHI KOMUCTCHILIH
(87 - 100 6ammoB) (73 - 86 6amnoB) (60 - 72 6amnnoB)*
OTJINYHO/3aYTEHO XOPOII0/3a4TEHO YIOBJIETBOPUTEIHHO
/3a4TEHO
OK-2. I'otoBHOCTH I'oToB Ha BEICOKOM I'otoB Ha cpenHeM I'otoB Ha
NENCTBOBATH B YPOBHE JEUCTBOBAaTh | YPOBHE JAEWCTBOBATh | yIOBIETBOPUTEIBHOM
HECTaHIapTHBIX B HECTaHJAPTHBIX B HECTaHAAPTHBIX YpOBHE JIEMCTBOBATH
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CUTYyalUsIX, HECTH
COLIMANIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHATHIE PELICHHUS.

CUTYyalUsIX, HECTH
COLIMANIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHATHIC PEIICHHUS.

CUTYyalUsIX, HECTH
COLIMAJIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHATHIC PELICHHUS.

B HECTAHIAPTHBIX
CUTYyalUsIX, HECTH
COLIMANIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHSATHIC PEIICHHUSL.

OIIK-2. 'oToBHOCTH
WCTIOJIb30BaTh 3HAHUE
COBPEMEHHBIX
po0seM HayKu U
oOpa3oBaHus Npu

['oTOB Ha BEICOKOM
YPOBHE UCIIOJIb30BATh
3HAaHHME COBPEMEHHBIX
npo0sieM HayKu U
oOpa3oBaHus Npu

I'oTOoB Ha cpennem
YPOBHE HCIIOJIb30BaTh
3HaHUE COBPEMEHHBIX
poOsieM HayKu U
oOpa3oBaHus Npu

I'oToB Ha
YIIOBJIETBOPUTEILHOM
YPOBHE HCIIOJIH30BATh
3HaHUE COBPEMEHHBIX
poOsieM HayKu U

peleHnu peleHnu peleHnu oOpa3oBaHus Npu

po(eCcCHOHATBHBIX | TPO()ECCHOHANBHBIX | TPO(ECCUOHATBHBIX | PEIICHUH

3azad. 3azad. 3aza4 npodeccuoHalIbHbBIX

3amad

[1IK-3. Cnocobnocth | CmocoOeH Ha Ha Cnocoben Ha Cnocoben Ha

PYKOBOOUTH BBICOKOM YPOBHC Cp€aHEM YPOBHE YAOBJICTBOPUTCIIBHOM

HCCIIEI0BATEIIbCKOM PYKOBOJIUTH PYKOBOJIUTH YPOBHE PYKOBOIHTH

paboToii HCCIIEI0BATEIBCKOM HCCIIEI0BATENBCKOM HCCIIEI0BATEIBCKOM

00yJaronuxcs. paboToii paboToii paboToii
00yJaronuxcs. 00yJaronuxcs. 00yJaronuxcs.

*Menee 60 0amIoB — KOMIIETCHIIUS HE CPOPMUPOBAHA

4. @oH/J OLICHOYHBIX CPEACTB VISl TEKYHIEr0 KOHTPOJISI YCIIeBAeMOCTH

4.1. @®oHABl OILEHOYHBIX CPEACTB JJIA TEKYIIEro KOHTPOJS YCIEeBaEMOCTHU
BKJIIOYAIOT B C€0s: KOHTPOIBHYIO pPa0OTy, HHAWBUIYAIbHYIO IOMAIIHIOI padoTy.

4.2. YuyeOHo-MeTOAMYeCKOe W HHPoOpManuOHHOEe o0ecneyeHnue (oHI0B
OIIEHOYHBIX CPeACTB (JIUTepaTypa; METOAMYECKHUE YKa3aHUs, PEKOMEHIAIuH,
nporpaMMHOe oOOecleueHre | JApyrue Marepualbl, HCIOJb30BAaHHBIC IS
paszpadotku ®OC).

1. HlamamoBa M.M. KoMneTeHTHOCTHBIM MNOAXOJ K OICHHMBAHHUIO KadecTBa
xumudeckoro oopazonanus. Apzamac: AI'TIN, 2011. 384 c. C.244 — 253.

5. OueHo4HBbIEe cpeCTBa ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH

5.1. CDOHI[BI OOCHOYHBIX CPCACTB I TCKYHICTO KOHTPOJIA YCIICBACMOCTHU
BKJIIOYAIOT B Ce04: KOHTPOJIbHYIO pa60Ty, HHIAWBUAYAJIIBHYIO JOMAIIHIOIO pa60Ty.
5.2. KpI/ITepI/II/I OOCHHUBAHUA 110 OLICHOYHBIM CPCACTBAM IJIA TCKYHIICTO KOHTPOJIA
YCIICBACMOCTH

5.2.1. Kputepuu orieHuBaHUS MO OIIEHOYHOMY CPEACTBY 2 — KOHTPOJILHON paboTe
Nel Ha joKka3zaTenbCTBa O UHIYKIIUU
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Kpurepun oueHuBaHus KonnuectBo
OaJIoB

(BkJIIam B
pEUTHHT)

BoimosiHeHbl  Bce  3aJjaHUsl  KOHTPOJIBHOW  paboThI, 5-8

oOy4aromuifics BiajeeT BCEMU BUJIAMU JI0Ka3aTeNIbCTB 110

WHIYKIUH

OOOCHOBBIBaE€T OCHOBHBIE IMOJIOKEHUSI KaXKJIOTO HTara 3-5

penieHus 3agauun

AprymMeHTupyer  pe3yibTar, MpOBEpSEeT  BEPHOCTh 2-4

penieHus

Pemiennie 3amaun compoBoXKaaeT (Mpu HEOOXOIUMOCTH) 2-3

BEPHBIMU U HATJISITHBIMU YEPTEKaMU

MakcuManbHbIi 6aut (B 3aBUCUMOCTH OT CTEIICHH 12-20
CJIO’)KHOCTH 3a1aHuM)

5.2.2. Kpurtepun OLEHHMBAHUS IO OLIEHOYHOMY CPEACTBY 3 — MHAMBUAYAIbHOUN
aomMartiHen pabore Ne2 o uncnoBsiM cuctemam (pedepar).

Kpurepun oueHuBaHus KonnuectBo
0ayutoB (BKJIaJ

B PEUTHHT)
[lonHOTa packpbITUsl TeMBI pedepara 3-6
CootBeTcTBUE TPeOOBAHUAM K OPOPMIICHUIO 3-4
ITosHOTA CIMCKa JTUTEPATYPHI 2-3
CBs3b CO MIKOJIbHOM MAaTEeMaTUKOU 1-2
MakcuManbHbIi 60asut (B 3aBUCUMOCTH OT CTEIIEHU 9-15

CJIO’)KHOCTH 3aIaHuM)

5.2.3. Kpurepumn oueHUBaHHsA 10 OLEHOYHOMY CPeICTBY 4 — TECTUPOBAHHE

Kpurtepuu ouennBanus KonnuyecrBo 0a/1/10B (BKIa1 B
PEeTHHI)
60—72 % BBINTOJIHEHHBIX 3aJaHUN 15-19
73—86 % BBINOJIHEHHBIX 3aJaHUN 20-24
87—100 % BBINOJIHEHHEBIX 3aJaHUN 25-30
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[98)

9]

11.

12.

13.

14.

15.

16.
17.

18.
19.

20

Ouenounoe cpeacrso Nel
Bonpocsl k 3k3ameHy

Omnpenenenve HATypajJbHOTO psiAa, He3aBUCUMOCTb akcuoMm Ileano. JlokaszarenbcTBO

MPUHITUIIA [TOJTHOM MAaTeMaTUYECKON MHIYKIWH.

Omnpenenenre CIOXKEHUs HATypaJlbHbIX YHCEN, J0Ka3aTelIbCTBO CYILIECTBOBaHUS U

€IMHCTBEHHOCTH CJIOKEHHSI.

OcHOBHBIE CBOMCTBA CIIOKEHUSI M1 YMHOKEHHUS HaTypaJIbHbIX YKcel. (3 cBOICTBa JI0Ka3aTh).

BcnoMorarenpHble  CBOMCTBA, IMO3BOJISIIONIME BBECTH OTHOLICHHE «MEHBIIE» IS

HaTypaJbHbIX YHCEIL.

Ompenenenre OTHOIICHUS «MEHBIIIE) I HATYPAIbHBIX YHCEII, €r0 OCHOBHBIE CBOMCTBA.

OmpeneneHue OTHOIICHHUS «MEHBIIIE) JUISL HaTypaJbHBIX 4YHCEN, JOKA3aTEIbCTBO

CYIIIECTBOBAHUSI HAMOOJIBIIIETO YHCIIA JJIsi OTPAHUYCHHOTO CBEPXY MHOXKECTBA HATypaIbHBIX

yuceln. JINHeHHO yropsaA04YeHHOE MHOKECTBO HATYPAJIBHBIX YHCEI BIIOJHE YIIOPSA0YEHO.

Jloka3aTenbCTBO  CYIIECTBOBAHMS HAUMEHBLIEIO0 4YHCIA Ul  HEMYCTOrO0 MHOYKECTBA

HATypaJbHbBIX YHCEJ. Y CUIECHHBIN NPUHIMI TOJHON MaTeMaTUYECKOU HHAYKIINU.

Omnpenenenue cucteMbl LenblX 4Yucel. OCHOBHbIE CBOMCTBA: CBOMCTBO HYyJisd, IpaBuia

3HaKOB, KOMMYTaTUBHOCTb YMHOKEHHS MENbIX uncen. OTCYTCTBUE ETUTENICH HYIIS.

HenpoTtuBopednBOCTh TEOPUHU LIEIIBIX YUCEN.

. Onpenenenue cucTeMbl palMOHAIBHBIX uucend. llpencraBiieHne panuMoOHAIBHOIO YHKCIA

JECATUIHOM APOOBIO.

Ompenenennue CUCTEMBI JeHCTBUTENbHBIX umcenl. Brmouenne Q B R. CymectBoBanue u
€IUHCTBEHHOCTD I[€JIOM YaCTH JCHCTBUTEILHOTO YHCIIA.

Henas 4acte nelcTBUTENBHOTO uMcia. IlpencraBieHne  NEHMCTBUTENBHBIX — YHUCEN
JECATUIHBIMU APOOSMHU.

JIuHeitHO ynops/I04€eHHOE MHOKECTBO JIeCATUYHBIX ApoOeil. KoHeunble necsiTuuHbie poou.

CBOWCTBO YCHJICHHOM TJIOTHOCTH.

[locnenoBaTenbHOCTh  CTATMBAIOIIMXCS OTpe3KoB. OmpenesieHne CIOKEHUS U YMHOXKEHUs
JECATUIHBIX APOOEH.

CBoiicTBO cna00 MOHOTOHHOCTH CJIOKeHHS. Jl0Ka3aTenbCTBO CBOMCTB CIIOKEHUS |
YMHOKEHUS AECATUYHBIX Ipo0ei.

Paznuunele onpeaeneHus CUCTEMbI AEHCTBUTENBHBIX YACEN U UX SKBUBAJIEHTHOCTb.
Ompenenenne CUCTEMbl KOMIUIEKCHBIX Yucesl. HempoTHBOpEYMBOCTh TEOPHH KOMITJIEKCHBIX
yrcesl. OCHOBHbIE CBOWCTBA IM0JISI KOMIUIEKCHBIX YHCEIL.

KBaTepHuoHsl. I'pyrina KBaTepHUOHOB.

Teopema ®pobenunyca.
. 3omophu3mM 0THOMMEHHBIX YHCIIOBBIX CUCTEM.

OuenouHoe cpeacTBo Ne2:

JloMamuHsAs KOHTPoJbHas padora Nel «30 3aqa4 HA MHIYKIIUIO»

[Tomobpate u pemmts 30 3amad Ha JOKA3aTeIbCTBA METOJAOM IOJHOW MAaTeMaTHYECKOM
HHAYKIOHHU 110 CICAYIOIIHNM TEMaM:

1. Jloka3aTenbCTBa paBEHCTB.

2. Jloka3aTenbCTBa HEPABEHCTB.

3. Jloka3zaTeabCTBa ACITMMOCTH.

4. JlokazaTenbCTBO (GOPMYIIBI O0IIETO YieHa PEKYPPEHTHOM MOCIICIOBATEILHOCTH.

5. Jloka3aTesnbCTBO reOMETPUYECKUX YTBEPKACHHUI.
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IIpuMepHBIil nepedyeHs 3a1a4

1. loka3aTe/1bCTBO PABEHCTB

n(n+1)
N

1) Jokaxkute, 4TO CymMMa MEPBLIX /7 HATYpaJbHBIX YHCEJ paBHA

2) [Jdokaxkute, 4T0 cCyMMa KBaJpaToOB NEPBbIX # HATypaJIbHBIX YHCE paBHA

1 2 1 n
3) Hokaxwure, 4uTo —— + 4.+ = .
1.5 59 (4n—-3)(4n+1) 4n+1

4) Jlokaxute, ut0 5+45+325+...+(4n+1)-5"1 =n-5".
5) dokaxwure, 4TO

6

(@ +ap,+...+ an)2 = a12 + a% 4.+ aﬁ +2a1ay +2aya5 +...+ 2a,_,a,
6) Joxaxure TOXKI€CTBA

2 4 2"t 2"

x X x .X 1 x—-x"

2 4 g n T n
I-x" 1-x 1—x2" 1=x 142

A+ 00 +x) A+ x4 22 ) =142+ 5 + 4 x2 L

1-x

7) Haiinute u nokaxxute GopMyJbl:

k

SR oo
QRooco

111
111
111]”
111

VR
o -
—_
N—
=~
SO OQ
SOQ o
—

2. Jloka3aTejibCTBO HEPABEHCTB
Jlokaxure HepaBenctsa: 1) 5" >7n—3 mnpu mo0OM HATypaIbLHOM 7 ;

2) 2" —1> n(n+1) npu mo6om HaTypaabHOM 11> 7 ;

3) 3" >2" + n npu MmoOOM HAaTYpAILHOM 71 ;

4) 4" >3" + n? npu MO6OM HATYPATLHOM 71
54" >3" 42" +n upu n>2; 6) ! + ! +..+ ! >1
n+l n+2 3n+1

@nr 4"

(v) n+l1

_ _ 1 1
9 X" +x" A Tt >+ 1.
xn—4 xn—2 "

NER Aty IS

N ==

; &) |sinno|<n|sinal;

10) \/;<1+

3. loxka3aTejbCTBO 1€ IMMOCTH

Jlokaxkute, 4To JUIs JitoOOTr0 HaTypaIbHOTO YUCHA A

5) 5" —3"12n 14; 6) 62" +19" — 2" kparno 17.

n(n+1)(2n+1)
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4. Jloka3aTeabcTBO (hopMyJibl 001Iero 4JjeHa MOCIAeA0BATEJbHOCTH, 32laHHOM
PEKYPPEHTHO

1) Hawo: a; =4, a,,, =3a,—2. Jokaxwure, uro a, =3" +1.

2) Mano: a; =1, a, =9, a,,, =9a,,; —20a, . Jokaxure, 4to a, =5" —4" .

3) dawo: a; =3, a, =15, a,,, =5a,,, —4a,. Jokaxure, 4to a, =4" —1.

4) lano: a; =29, a, =85, a,,, =5a,,, — 6a, . Jokaxwure, ato a, =2" +3"%

5) IlocnenoBarensHocTh PHOOHAYUM 3amaHa peKyppeHTHO: ag =0, ¢ =1, a,,,=a,_;+a,.
JokaxuTe, 4t0:  a) a;+ay+..+ay,,1 =ar,0, D) l+tay+ay+..+ay, =ay,..

6) IlocnenoBarenbHOCTD 3aJaHa PEKYPPEHTHO: a; =5, a, =7, a,.| —2a, +a 0. Beipazute

n-1—

a, 4epes n.
7) IlocnenoBaTesIbHOCTh 3aJaHa PEKYPPEHTHBIM COOTHOHIEHWEM 4, , =5a,.; —4a, c
HayaJlbHBIMU ~ 3HaueHWAMH a; =3, a, =15. Jlokaxure, dTOo: @) BCE  YJCHBI

[OCJIEI0BATEIBHOCTH JIENATCA Ha 3;
b) Bce ueHBI NOCIEA0BATEIBLHOCTH C YETHBIMU HOMEpaMU JEJSATCS Ha 5.

5. loka3aTebCcTBa 10 HHAYKIUH B reOMETPUH
1) Ha ckonbpko yacTeil pa3fensT MJIOCKOCTh 7 HPSIMBIX IUIOCKOCTH, MPOXOJSALINX Yepe3 OAHY
TOUKY?
2) Ha ckoJIbKO MHTEPBAJIOB Pa3/IEsAT IPSIMYIO 1 €€ TOUEK?
3) Hoxaxwure, 4yTO n IJIOCKOCTEH MPOCTPAHCTBA, U3 KOTOPBIX Ka)Jable TPU IMEPECEKaITCs U

. (n—Dn(n+1)
HUKAKWE 4YEeThIPe HE HMMEIOT OOIeld TOYKH, AENSAT MPOCTPAHCTBO HA ———+n+1
YacTeu.

4) B mi10CKOCTH MPOBEACHO 71 OKPYKHOCTEH TakK, UTO KaX</bI€ JIB€ U3 HUX MEPECEKAOTCs B JBYX
TOYKax W HHKAKHE TpHU HE HMCIOT O6HI€I>1 TOYKH. I[OKEDKI/ITC, 4TO IIpU 3TOM IIJIOCKOCTDH
pazOuBaeTcs Ha n? —n+ 2 vacreii.

5 OKaXXHUTC, YTO CTOpOHa IIPaBHIIBHOTO 2”- OJIBHHKa BBIpaXacTCia 4YCpe3 aguyc R
y

OINHMCAHHOHN OKPY)KHOCTH BBIpakaeTcsi popmyiioit: 4, = R\/2 - \/2 2442 )

n
6) Ha CKOJIBKO TPEYroJIbHUKOB # -YTOJBHUK MOXET OBITh Pa30UT CBOMMU HETIEPECEKAIOIIUMUCS
IYaroHaasaMu’?
7) JokaxxuTe, 4TO CyMMa BHYTPEHHHUX YIJIOB BBIIYKJIOTO /1 -yrOJIbHUKA paBHA 2d(n —2).

Hcnonb3yeMble HCTOYHUKU:

1. MJLTamuukuii, M.M.Momkosuu, C.U.11IBapuOypa, YrinydneHHoe n3ydeHue Kypca anreopbl
u MateMarndeckoro ananusa. M.: «I[Ipocsemenuey, 1990.

2. H.S.Bunenkus, I'.C.CypBuiino, @.C.Cumonos, A.1.KyapsisieB Anredpa 9. M.:
«[Ipocsemenuey, 1998.

3. MUJLTanuukwuit, A.M.T'onbaman, JI.M.3BaBuy, CoopHUK 33124 1o anredpe 8-9. M.:
«[IpocBemenuer, 1997.

4. N.C.Comunckuii, J.N.T'onosuna, U.M.Srinom, O marematuaeckoit uaaykiuu. M.: «Haykay,
1967.
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Ouenounoe cpeactso Ne3
INPUMEPHBIE TEMbI PE®EPATOB
N HAYUYHO-UCCIIEAJOBATEJIBCKUX PABOT

I. Kakue ObIBAIOT YMCJIA M Y€MY OHH CJIYKAT

. HatypasibHbIE UKCIa U CYET.

. Aﬂre6paI/I‘{CCKI/IC IMPUYINHBI pacmeeHHﬁ: HaTypaJIbHBIC 4YHCJId, MLCJbIC,

PaduOHAJIBHBIC YHCJIA.

. Uucnosas npsamas u ﬂeﬁCTBHTCHBHBIC quciia.

II. p-aguyeckue yuciaa

. ApudMeTuKa 1eCITHUHBIX TpoOei.
. Apudpmetuka 10-aaruuecKux yucen.

. ApudMeTnka p-aJu4eCcKruX YuCcel.

II1. I'eoMeTpHs KOMIIEKCHBIX YUCEJI

. leomeTpuyeckas uuTepnpeTalyss KOMIUIEKCHBIX YMCE U IEUCTBUM HAJl HUMHU.
. TpuronomeTpuyeckas (popMa KOMIUIEKCHOT'O YHUCIIA.
. leomeTpuyeckoe MoienupoBaHue N€UCTBUI Ha/l KOMIUIEKCHBIMUA YUCIIAMH.

. OcHoBHas TCOpCMa anre6p51 N €C HAI'TIAHO-TCOMCTPHUYICCKOC JOKA3aTCIILCTBO.

IV. AHuUMalMOHHO-TreoMeTpUYeCKUEe MOIEJIH YUCI0BbIX CUCTEM

. AHI/IMaI_II/IOHHO-I‘COMCTpI/ILICCKaSI MOICJIb PYCCKUX CHUCT B BBI6paHHOfI CHUCTCMC

CUHCIICHMUA.

. AHI/IMaI_II/IOHHOC MOACIMPOBAHUC TCIIBIX YN CCII U MHOT'OYJICHOB..

. COHpOBO)KJICHI/IC AHUMAIIUOHHBIMHA PUCYHKAMH TCOpHU IOCIIMMOCTH YMUCCII U

MHOT'O4JICHOB.

V. Yiautkn Iackauas

. Kunemarnueckoe onpenenenue ynutku [lTackans.

. O6p33 eI[HHHqHOﬁ OKPYKHOCTH IIpHU HeﬁCTBHH MHOI'OYJICHA HAa KOMILICKCHOM

IINIIOCKOCTH.

. Aﬂre6pa1/1qec1<oe OIINCAHUC YIIUMTOK ITackans.

VI. U3y4yeHue HATYPAJbHBIX U LEJIbIX YMCeJI B IIKOJIbHOM MaTeMaTHKeE

. HatypasibHbI€ UnCIa U CYET.
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. HecueTHOCTH MHOXKECTBA HeﬁCTBHTCHBHBIX YUCCII..

. I[CJII/IMOCTB O CJIbIX YUCCII.

VII. MeToauka u3y4eHus paluOHAJbHBIX YUCE/I B LIKOJIe

. Jonu n 0ObIKHOBEHHBIE APOOH.

. Koneunsie n NMCPHUOANYICCKUC NCCATUIHLBIC I[pO6I/I.

. HpeIICTaBJICHI/Ie pPaduOHAJIBHOI'O YHUCJia I[CCHTH‘IHOﬁ IIpO6BIO.

VIII. MeToauka u3y4eHus AefiCTBUTEIbHBIX YUCE/I B LIKOJIE

. UppanmonanbHbie yucia.
. Hucnosas npsimasi.

. HenpepbIBHOCTH YMCI0BOU TIPAMOM.

IX. MeToanka udy4yeHuss KOMILUIEKCHBIX YHceJ B LIKOJIe

. Aﬂre6pa1/1qec1<1/1ﬁ I1oaxod K BBCACHHUIO KOMIIJIICKCHBIX YUCCII.

. FCOMCTpI/I‘{eCKaH HHTCPpHIPCTAINA U TPUTOHOMCTPHUYICCKAA Q)opMa.

. I3BnedeHne KopHel U3 KOMIUIEKCHOTO YHCIA.
X. CTpanunbl HCTOPHH YHCET

. Pa6otsl [Tudaropa u EBxnmna.

. TPYI[BI HUTAJIIBAHCKHUX MATCMATHKOB B CO3JaHUN TCOPHUHN KOMIIJICKCHBIX YN CCII.

. Pa6otn1 /I.Ileano u P. Jlenekunna.

OuenouHoe cpeacTBo Ne4:
3AYETHBIE TECTbI

. Uto Takoe OMHapHOE OTHOLIEHHE HAa HEIIYCTOM MHOXecTBe A4 ?
1.1. D10 peduiekcuBHOE, CAMMETPUYHOE U TPAH3UTUBHOE OTHOLIEHHE.
1.2. D70 mpsiMoe Mpou3BeIeHNEe MHOKECTB A x A4 .
1.3. DTO MOAMHOKECTBO IPSIMOT0 IIPOU3BEICHUS MHOXKECTB A X A4 .
1.4. 910 dyHKIMS.

. Uto Takoe OmHapHas orepaiusi Ha HeIyCTOM MHOXeCTBE A ?
2.1. OTobpaxxeHne MHOXKEeCTBa A B MHOXECTBO A .
2.2. OrobpakeHne MHOXKECTBa 4 Ha MHOXECTBO A .
2.3. OtobpaxkeHne MHOXKECTBa A B MHOXKECTBO A X A .
2.4. OtobpaxxeHne MHOKeCTBa A X A B MHOXECTBO A .

. UTo Ha3bIBaeTCs HATYypPaJIbHBIM PSIOM?
3.1. Cucrema (N,') , ynoBaeTBopsiroiias Tpem akcuomam Ileano.

3.2. Cuctrema (N,') , yIOBICTBOPSIOIIAs aKCHOME WHTYKITUH.
3.3. Cucrema (N,'), ynoBnetBopsrorias akcuomam [leano.
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3.4. MHOX€eCTBO 4Kcen, KOTOPbIE UCTIONIB3YIOTCS IIPU CUETE.

4. Kak ¢popMynupyeTcsi IpUHIUIT TTOJTHOW MaTeMaTUYeCKOW WHTYKITUN?
41. T —u,(T(n)—u=>TH)-u)=(nT(n)—u).
4.2. VI3 mpeanoioskeHus 0 ToM, 9to 7'(n) UCTUHHO cienyeT, uto 7'(n') UCTUHHO.
4.3. T(1) uctuaro u T'(n) wuctuaHO U T (n') MCTHHHO.
4.4. Ecmu T'(1) uctunno, 7'(n) uctuaHO U T'(n") ucTrHHO, TO T (1) UCTHHHO JJIS JIFOOOTO 71 .

5. Kak onpenensiercst cinoxeHue HaTypajabHbIX Ynucen?
51. m+1l=m', (n+m')=(n+m)" s mo0sIx m,ne N .
S2. 1+1+ 414141+ +1=1+1+...+1.

m n m+n
53. m+n'=(m+n).

54. m+1l=m', m+n"=(m+n) mis mo6six m,ne N .

6. Kak onpenensiercst yMHOKEHUE HATYpaJIbHBIX YHCeN?
6.l. m+m+...+m=m-n.
n
62. m-1=m', m-n"=(m-n) s moObIx m,ne N .
6.3. m-1=m', m-n"=m-n+m i1 moObIx m,ne N .
6.4 m-1=m, m-n"=m-n+m i mooObIXx m,ne N .

7. Kak mokasaTh, 9TO ABaXK/Ibl JJBA — YEThIpE?
7.1.2-2=24+2=4.
7.2.2-2=24+1'"=(2+1)=3=4.
73.2:2=2-1"=2-142=2+2=2+1"=2+1)=(2")=3"=4.
74.2-2=2-1"=2+1'=2+1)=(2")=3"=4.

8. Kak hopmynupyercs yCUICHHBIN TPUHIIMI MOJTHON MAaTEMAaTUICCKON UHITYKITUHU ?
8.1. YrBepxknenue 7' (n) UCTUHHO JJIsl TFOOOTO HATYPAJIBHOTO YKCTIA 71, €CJIM OHO HCTHHHO
Wis n=1 ¥ U3 IPEIIOJIOKEHUS O TOM, YTO OHO UCTHHHO JIJISl BCEX HATYPAIbHBIX YHCEI,
MEHBIIUX 71, CIIEyeT UICTHHHOCTH €T0 JIIS 1.
82. (T()—u,(T(m)—u=T(n)—uoran>m))=T(n)—u dranobocone N .
8.3. Emu T'(1) uctunno u 7'(n) MCTUHHO AJIA JTOOOTO HATYpPaJIbHOTO YKCIIa, MEHBIIIETO 71, TO
T'(n) ucTUHHO 114 1I00OTO HATYPATIBLHOTO YUCHA A .
8.4. Enu T'(1) uctunno u 7'(m) UCTUHHO AJis J1I000T0 HATypajbHOTO uncia m<n, 1o 1(n)
WCTUHHO JUIsl TI0OOTO HAaTypaJlbHOTO YHUCIIA 71 .

9. UTO Ha3bIBACTCSl CUCTEMOM IIEJIBIX YHCEeT?
9.1. IloJsie, KOTOPOE COACPIKUT MOJIYKOJBILIO HATYPATbHBIX YUCEN, U BCIKUAM JIEMEHT
KOTOPOro np€aAcTaBuM B BUAC Pa3HOCTU HATYPAJIbHBIX YHUCCII.
9.2. Konb1o, KOTOPOE COAECPKUT MOJYKOJIBIO HATYPAIBHBIX YHCEN, U JIEMEHTBI KOTOPOIO
HCUYCPIIBLIBAIOTCA HATYPAJIbHBIMHU YHUCJIaMU, HYJIEM U YUCJIaMH, ITPOTHBOIIOJIOKHBIMHA
HaTypaJlbHBIM.
9.3. KoMMyTaTBHOE KOJIBIIO0, KOTOPOE COJEPIKUT MOTYKOJBIIO HATYPATbHBIX YUCEI, U
BCSIKHI1 DJIEMEHT KOTOPOIo mpeacTtaBuM B BUAC PAaSHOCTH HATYPAJIbHBIX YK CCII.
9.4. Kosnb110, KOTOpOE COAEPIKUT MOITYKOJIbIIO HATYPaIbHBIX YNUCEN, U BCSIKUI 3JIEMEHT
KOTOPOro nmp€aACTaBuM B BUAC CYMMBbI HATYPAJIbHBIX YHUCCII.

10. Yto Ha3pIBa€TCSI CUCTEMOM pallMOHATBHBIX YHCEI?
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11.

12.

13.

14.

10.1. Kousb1i0, coniepxaniee KoJbLO LEJIbIX YUCEN, U BCAKUAN JIEMEHT KOTOPOTO MPEACTABUM
B BUAC OTHOLICHUA ABYX LCJIBIX YHUCCII.

10.2. IToute, conepaxkaliee KOJIBLO LEIbIX YACEI, U BCAKHUM 3JIEMEHT KOTOPOTO MPEJACTAaBUM B

BU/JIE PA3HOCTH JIBYX LIEJIBIX YHCEIL.

10.3. [Tone, coneprkaliee KOJIbLO LEIbIX YUCEII, U BCIKUN JIEMEHT KOTOPOIO MPEICTaBUM B

BHUJC OTHOIICHHA ABYX LECJIbIX YHUCCII.

10.4. MHOecTBO Bcex ApoOeit Buia %, rae a,beZ, b#0.

UTo Ha3bIBAETCS YIMOPSIOUYCHHBIM TOJIEM?

11.1. Cucrema (P, +,-, <), rtne (P,+,-) ectb nojue, (P,<) ecTh JUHEHHO yIMOPATOUYCHHOE
MHOYECTBO, ¥ OTI€pPAIlUN CIOKEHUSI U YMHOKEHUS MOHOTOHHBI.

11.2. Cucrema (P, +,-,<),rne (P,+,-) ectb nonue, (P,<) ecTb JUHEHHO yIMOPATOUYCHHOE

MHO3KECTBO, U ISl TIOOBIX a,b,c€ P, eciu a<b,10 a+c<b+c ua-c<b-c.

11.3. Cucrema (P, +,-, <), rne (P,+) — KOMMyTaTuBHas rpynna, {P,-) — KOMMyTaTUBHas
rpynna, ais moosix a,b,ce P (a+b)-c=a-c+b-c, cucrema (P,<) ecTb JUHEHHO
YIOPSAT0YEHHOE MHOYKECTBO M €ClT a <b,T0 a+c<b+c,mecmu a<b u ¢>0, 10
a-c<b-c.

11.4. Cucrema (P, +,-, <), rne (P,+,-) €cThb M0Je, OTHOIIECHNE < TPAH3UTUBHO, JJIs JTHOOBIX
a,b € P OJIHO ¥ TOJIBKO OJTHO M3 TpeX: 00 a <b,mmbo a=>b, mbo b<a mecimm a<b, 10
a+c<b+cwuma-c<b-c.

KakoBo HaumeHbllIee YucI0BOE moJie?

12.1. HanmeHbIIero YuciaoBOTO MOJIs HE CYIIECTBYET.

12.2. IloJsie paliMOHAJIBHBIX YHCEI.

12.3. Llenbie uncna.

12.4. Tlosie A€MCTBUTETBHBIX YUCE.

Y10 Ha3bIBAETCI CUCTEMOM I€HCTBUTEILHBIX YUCEIT?

13.1. YnopsmodeHHOE 10JI€, yIOBIETBOPSIONIEEe aKCHoMe ApXumea.

13.2. [lone, ynosierBopsitomiee akcuome Apxumena u akcuome Kanropa.

13.3. YnopsnodeHHoe 1oJie, B KOTOPOM IS JIF0OOTO 3JIEMEHTa @ U JIF000T0 dIeMeHTa b
CYIIECTBYET HATYpaJIbHOE YUCIIO 1 TaKOE, YTO na > b , U s BCIKOW MOCIIENOBATEIHPHOCTH
BJIO’KEHHBIX OTPE3KOB CYLIECTBYET JIEMEHT, IPUHAAJIEKAIUNA BCEM OTpe3Kam
[IOCJIEIOBATENLHOCTH.

13.4. HenpepbIBHOE yIOPSIIOYEHHOE MOJIE.

Uto Takoe ceyeHue JUHEHHO yIopsI0YEeHHOTO MHOYKeCTBa?

14.1. Tlapa HemyCTHIX TOJAMHOXKECTB, MIEPECEUYCHUE KOTOPHIX ITYCTO, a 00HETUHEHHUE €CTh
JAHHOE YIOPSAJ0YEHHOE MHOMXKECTBO.

14.2. CeyenueM JTUHEHHO YIOPSIIOYEHHOTO MHOKECTBO (M, <) Ha3bIBaeTCs

yIopsioueHHas mapa NoaMHokecTB 4, B € M takux,uyto A+, B#0; ANB=J:

AU B =M ; qs nroboro a € A u modoro be B a<b.
14.3. Ceuenunem JIMHEHHO yOPSA0YEHHOTO MHOKECTBO (M, <) Ha3bIBaeTCs mapa

moaMHOXKeCTB A, B < M Takux, uro A=, B#0; ANB#: AU B =M ; qis m1000ro

a€ A nmoboro be B a<b.
14.4. 14.2. CedyeHneM JIMHEWHO yIOPSAI0UYEHHOTO MHOXECTBO (M , <) Ha3bIBaeTCs

yIopsioueHHas mapa noaMHokecTB 4, B € M Takux,uyto A+, B#0; ANB=J:
AU B =M ; qis nroboro a € A n modoro be B a<b.

51



15. YTto Takoe rpaHUYHBIN 3JIEMEHT CeYeHHUs?
15.1. I'panu4HbIM 351IeMEHTOM cedeHust (A, B) Ha3bIBaeTCs JIEMEHT C, PaclOIOKEHHbIN
MeXIy A u B.
15.2. 'pann4yHbIM 371€eMEHTOM ceueHus (A, B) Ha3bIBaeTCs SJIEMEHT C TaKOM, YTO IS
moboro a € A nmoboro be B umeem a<c<bh.
15.3. I'pannyHbIM 371€eMEHTOM ceueHus (A, B) Ha3pIBaeTcs HaMOOBIIHA JIEMEHT
MHOXeCTBA 4 .
15.4. DnemeHT ¢ Ha3bIBaeTCs IPaHUYHBIM JIEMEHTOM ceueHus (A, B), eciiv OH sIBJIeTCS

HauOOJIBIINM 3JIEMEHTOM MHOKECTBA A HIJIM HAaMMEHBIIIUM 3JIEMEHTOM MHOKECTBA B .

16. Kak onpenensiercsi cucreMa JIeHCTBUTEIBHBIX yncen no Jlenexunmy?
16.1. CucreMoil 1efiCTBUTENBHBIX YUCEI HA3bIBAETCS 110JI€, B KOTOPOM BBITIOJIHAETCS
akcuoma [lenexkunna.
16.2. CucreMoil 1eHiCTBUTENBHBIX YUCEI HA3bIBAETCS YIOPAIOUYEHHOM 110J1€, B KOTOPOM IS
BCSIKOT'O CEYEHUS CYIIECTBYET I'PAHUYHBIN JJIEMEHT.
16.3. CucreMoil 1eliCTBUTENBbHBIX YUCEI HAa3bIBACTCS YIOPSAJOUYEHHOM 110JIe, B KOTOPOM ISt
BCSKOI'O CEYEHHS CYILIECTBYET HE 00Jiee OJTHOTO IPAHUYHOTO JIEMEHTA.
16.4. CucreMoil 1eHiCTBUTENBHBIX YUCEI HA3bIBAETCS YIOPAIOUYEHHOM 110J1€, B KOTOPOM JIs
BCSIKOT'O CEYEHUS CYIIECTBYET HE MEHEE OJJTHOTO TPAaHUYHOTO HJIEMEHTA.

17. Kak onpenensercs cuctema JeMCTBUTEIbHBIX YHCEI C TIOMOILBIO MOHATUS TOYHOM BEpXHEN
TPAHUIIBI?
17.1. CucreMoil 1eHiCTBUTENBHBIX YUCEI HA3bIBAETCS YIOPAIOUYEHHOM 10J1€, B KOTOPOM JUIS
BCSKOT'0 HEIYCTOI'0 OTPAaHUUYEHHOTO CBEPXY MOJMHOKECTBA CYLIECTBYET HauOOJIBbIINMA
JJIEMEHT.
17.2. CucreMoil 1eliCTBUTENbHBIX YUCEI HA3bIBAETCS YIOPAIOUEHHOM 10J1€, B KOTOPOM JIs
BCSIKOT'O HEITYCTOT'O OTPaHUYEHHOI'0 CBEPXY IMOJIMHOKECTBA CYILIECTBYET HAUMEHBIIMI
JJIEMEHT.
17.3. CucreMoil 1eHCTBUTENBHBIX YUCEN HA3bIBAETCS YIOPAIOUYEHHOM 10J1€, B KOTOPOM JIs
BCSIKOT'O HEITYCTOT'O OTPAaHUYEHHOI'O CBEPXY IMOJIMHOKECTBA CYILIECTBYET TOYHAS BEPXHSSL
rpaHMIIA.
17.4. CucreMoil 1eHiCTBUTENBHBIX YUCE HA3bIBAETCS YIOPAIOUEHHOM 10J1€, B KOTOPOM JUIs
BCSIKOT'O HEITYCTOT'O OTPAaHUYEHHOTO CBEPXY MOJMHOXKECTBA CYIIECTBYET TOYHASI HUKHSA
IpaHMIIA.

18. Uto 03HaYaeT «ICHCTBUTEIHLHOE YHCIIO TIPEACTABUMO B BUJE ACCITHIHON TPOOH»?
18.1. [leficTBUTEIIbHOE YUCIO @ NMPEACTABMMO B BUJE JECATUYHOU APOOH o = ay, q1a,...,

a
ecliu a = 5 U TIpH ICTIEHUH g Ha b ToydaeM JaHHYIO JAECSITHYHYIO JPOOb.

18.2. JIeHCTBUTENBHOE YHCIO @ MIPEACTABUMO B BUJE JECATHYHON ApOOU o = agy, a1a,...,

CCJIN 11 JIF000T0 HOMEpaA n UMECT MECTO HCPABCHCTBO
a a a a 1

o+ —+. A <a<ag+ 4.+ 4 —.
10 10" 10 10" 10"

18.3. JleficTBUTENILHOE YUCIO @ MPEACTABMMO B BUJE JECATUYHON APOOH o = ay, a1a,...,

€CJIN JJIs JIF000TO HOMEpPaA n UMECT MECTO HCPABCHCTBO

a0+ﬂ+...+ n £a£a0+ﬂ+...+a—”+ ! :
10 10" 10 10" 10"
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19.

20.

21.

18.4. JleficTBUTEIIbHOE YUCIO @ NMPEACTABMMO B BUJE IECATUYHON APOOH o = ay, a1a, ...,

€CJIH IS JII0OOT0 HOMEpa 71 UMEET MECTO HEPAaBEHCTBO
a a, a a, 1

ay+—+..+—<a<agt—+.+——+—.

0" 10 10" 10"

Kakoii necsitTuunoi 1poObI0 MpeICTaBUMO PAallIOHAIBHOE YUCIIO?
19.1. KoneuHoii necaTuaHO# 1poObIo.

19.2. beckoHEUHOI HENMEPHOINIECKON AECATUIHON IPOOBIO.
19.3. beckoHEUHOI IEPUOINYECKON JECATUIHOMN TPOOBIO.

19.4. Yucro nepuoauveckoit 1eCITHIHON IPOOKIO.

Kakoii necsiTuuHo# 1poObIo IpeIcTaBUMO UPPALMOHATIBHOE YUCIIO?
20.1. Henepuoanueckon necATUIHOM IPOObIO.

20.2. [leprouyeckoit JeCSITUUHON JPOObIO.

20.3. beckoHEYHOH AECATUIHOM IpOoObIO C 9 B epuoe.

20.4. UppannoHallbHOM 1eCATUUHOMN APOOBIO.

BepHo 11, 4TO cymMa IBYX HEMIEPUOJUICCKUX IECATUUHBIX IPOOei SBIISICTCS

HENEepUOIUUECKON AECATUYHON qpoObI0?

22.

21.1. Her.

21.2. Bepno.

21.3. norma BepHO.

21.4. B HEKOTOPBIX CcIydasx HEBEPHO.

BCpHO JIK, YTO INPOU3BECACHHUEC IBYX HCIICPUOJUUCCKUX ACCATHYHBIX )1p06el71 SABJISACTCA

HENEepUOIUUECKON AECATUYHON qpoObI0?

23.

24.

25.

22.1. Her.

22.2. Bepno.

22.3. Unora BepHO.

22.4. B HEKOTOPBIX ClTydasXx HEBEPHO.

Uto Ha3BIBACTCS CHCTEMOM KOMIUICKCHEIX YHCelI?
23.1. YnopsioueHHOE T10JIe, COCTOSIIee U3 Yhcell Buaa a+bi, rae a,be R, i — MHUMAs
eJIMHUIIA.

23.2. VYnopsimo4eHHOe ToJie, CoAepIKaIiee ynopsaa0ueHHOE T0Jie JEHCTBUTEIBHBIX YUCeT,

MHUMYIO €IMHULlY [ TaKylo, 4To i 2 = _1, ¥ BCSAKHIA DIeMEHT KOTOPOTO MPEACTaBUM B BUJIE

a+bi,rne a,beR.

23.3. Tloste, comepxariee ynopsiioueHHOE T0JIe JCUCTBUTEIBHBIX YHCENI, MHUMYIO €TUHUILY

[ TaKkyr, 4To i 2= , ¥ BCSIKUH 3JIEMEHT KOTOPOTO NPEJCTaBUM B BUAC a+bi, e a,be R .

23.4. [lone, coneprkaliee 1noJye JeHCTBUTENBbHBIX YUCET, MHUMYIO €IMHULLY [ TaKylo, 4TO

iZ=-1 , ¥ BCSIKUH 3JIEMEHT KOTOPOTO NPEJCTaBUM B BUAC a+bi, e a,be R .

3adeM CTPOMUTCS MOJEIb KOJIbIIA LEIbIX YHCeIT?

24.1. JInsg akCHOMaTHYECKOTO TIOCTPOCHUS TEOPUH LIEITTBIX YUCE.

24.2. JInsa nokazatenbCcTBa HE3aBUCUMOCTH aKCHOM, OTIPEICIISIONINX CUCTEMY IIEJIBIX YHCeT.
24.3. Jlnsa noxaszarenbCcTBa HEMPOTUBOPEYHMBOCTH TEOPUH IEITBIX YHCEIL.

24.4. JInsa noxaszarenbCcTBa TOTO, YTO MHOXKECTBO IENBIX YUCENT 00pa3yeT KOJbIIO.

Kak onpenensiercs cinoxeHue Npou3BOJIbHBIX JECITUYHBIX Apo0Oeit?
25.1. Tlo mpaBuiTy CIIOKEHUS «CTOITIOMKOMY.
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25.2. Eciu naHbl JecaTHYHbIE ApO0OH & = agy, aay... U B =by,bib,..., 10 oo+ =y ,rOe
Y =Co,CCy... U co =ag +by, ¢ =ay +by, uTak nanee.

25.3. Ecin naHbl qecaTHYHbIe ApOo0U a = ag,aa;y... U B =by,bib, ..., npudem

a, =ay,aay..a,, a,=a, +10" u B, =by,bby..b,, B, =,+107", 10 a +  ectb Ta
CANHCTBCHHAA ACCATHUYHAsA ,Z[pO6I>j KOTOpas MPUHAAJICIKUT BCEM OTPE3KaM
nocienoBarensHoctd ([, + B,,a, + f,]) .

25.4. Ecin naHbl qecaTHYHbIE IpO0OU a = ag,aa;y... U B =by,bib, ..., npudem

a, =ay,aay..a,, a,=a, +10" u B, =by,biby..b,, B, =B,+10"", 10 e + f =y TOrHA W

TOJIBKO TOT/Ia, KOT/ia JIsl JIF0OOro HoMepa n umeeM a, +a, <y < B, + 3, .

26. Kak onpenensieTcss yMHOXKEHUE IECATUUHBIX IpOOeit?
26.1. Ecin nasel necaTuaHble Apo0Ou a = ag,aa;y... U B =by,bib, ..., npudem

! —n ! —n
o, =ay,a41ay..4,, 0, =a, +10" u B, =by,byb,..b,, B, =p,+107", 10 0t - B ecTb Ta
CINHCTBCHHAA ACCATHUYHAsA )Ip06b, KOTOpas MPUHAAJICIKUT BCEM OTPE3KaM
nocienoarensHoctd ([, B,,a,[,]) -

26.2. Ecin naHbl qecaTHYHbIE ApO0U a = aq,aa;y... U B =by,bib, ..., npudem

a, =ay,aay..4,, A, =a, +10" u B, =by,bb,..b,, B, =B, +10" , Tonpr >0, >0
o - ecTh Ta eIMHCTBEHHAS JIECATUYHAs JPOOb, KOTOpAst IPUHAUIEKHUT BCEM OTPE3KaM
nocienosarensHoctd ([, B,,a,5,]). Ecmnxe a >0, <0, 10 a - ectb apodb
—(a-(-p)),aecm a<0, 20,10 a-f ectb 1podb —((—x)-P), ecmu xke a <0, <0,
TO a - 8 ecTb podb (—)-(—Lf)).

26.3. [IpousBeaeHne HaXOAUTCS 110 MPABUITY YMHOXKEHUS «CTOJIOUKOM.

26.4. [Ipu HeoTpULaTEeNbHBIX ¢ U B TPOU3BE/IEHUE HAXOJIUTCS «CTOJIOUKOM», a B

OCTAJIBHBIX CJIydasaX HMCIIOJIb3YEM «IIpaBHJIa 3HAKOB)».

27. Yto Takoe Teao?

27.1. Temo — 370 HEKOMMYTaTUBHOE TIOJIE.
27.2. Teao — 3TO KOJBIIO C ACICHUEM.

27.3. Teno — 310 KOABIO O€3 AeauTeneit Hysl.
27.4. Tesno — 93T0 KOMMYTaTHBHOE KOJIBIIO.

28. Yto Takoe Teao KBaTepPHUOHOB?
28.1. DTo MHOXECTBO uncen Buga a +bi+cj+dk ,rae a,b,c,d € R,
i?= 2=k = @)’ =-1.
28.2. D10 MHOXKECTBO uncen Buga a +bi+cj+dk ,rae a,b,c,d € R,

i? = j2 S (;'j)2 =—1 OTHOCUTEIIBHO MOKOMIIOHEHTHOT'O CJIOKEHUS U YMHOKEHHSL.

28.3. Teno KBaTEpHUOHOB — 3TO TAKOE TEJI0, KOTOPOE COACPIKUT M0JI€ KOMIUIEKCHBIX YHCE
C, COIEP>KUT MHUMYIO €IMHUILY j , TPUYEM BCAKHUI DJIEMEHT TeJla IPEICTaBUM B BUJIE

a+bj,rne a,beC.

28.4. Teno KBaTEpHUOHOB — 3TO TAKOE TEJI0, KOTOPOE COACPIKUT M0JI€ KOMIUIEKCHBIX YUCE
o v o . 2

C ¢ MHUMOM equHULEH i, COIEPKUT HOBYIO MHUMYIO €IMHULLY j, TpuueM ;- =—1,

(;’j)2 =—1 ¥ BCSKUIA 2JIEMEHT TeJIa MPEACTaBUM B Bue a+bj,rne a,be C.

29. Besikoe pallMOHAJIBHOE YHCIIO MPECTaBUMO B BUE
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29.1. KoHEYHOM IeCATUYHOM APOOH;

29.2. 6eCKOHEUHO 1ecATUYHOMN Apo0u;
29.3. HEmepHOINYECKON ACCATUIHON IpOOH;
29.4. neproMYeCcKOr ACCITUIHON TPOOH.

30. Ykaxure npumep nois Mexay O u R.
30.1. {a+ b2 |a,be Z};

302. {a+b2|a,be0};

30.3. {a+b32 |a,be R} ;

30.4. {a+b\2|acQ,beR}.

31. BeinosnHsieTcs au B yHOPSAJ0YEHHOM I10JI€ pallMOHaIbHbBIX yucel akcuoma Kantopa?
31.1. da.

31.2. Jla, ecnu noJjie palMoOHAIBHBIX YUCEN PaCCMATPUBATh KaK IOIIOJIE MTOJIS
NENUCTBUTENbHBIX YHCEI.

31.3. Jla, ecnu paninoHaIbHBIC YHCIIA PACCMATPUBATh B BUJIE JCCATUYHBIX APOOCH.

31.4. Her.

32. Hapucyiite nuarpammy, n3o0Opaxaroniyro MHokecTBa O, R, C ¥ MHOXKECTBO

anreOpanvecKux uncen 4 .
33. Hapucyiite nuarpammy, n3o0Opaxkaroniyro Muoxxectrsa N, 272, Z +Zi .
34. Hapucyiite nuarpammy, n3o0Opaxaronryro MmuHoxxectBa Z +Zi, R, C.

35. Hapucyiite nuarpamMmmy, n300pakaroniyro MHOXKECTBO BceX rpymi GG, MHOKECTBO BCEX
KoJiely K, MHOKECTBO BCEX IOJIEM P M MHOYKECTBO BCEX YNOPSAAOYECHHBIX noJier U .

36. U3o0pa3ute Ha OAHON JUArpaMMe MHOXKECTBO BCEX KOJIEI], KOJIBIIO HEIIbIX YHCEII,
MHOXECCTBO BCEX noneﬁ " 110JIC paHI/IOHaIII)HI)IX YUCCII.

5.3. AHaau3 pe3yJbTaroB oOOy4YeHHS M IlepeYeHb KOPPEKTHPYIOIIMX
MepPONpPUATHIA MO0 y4eOHOM TMCIUILIUHE
Jiist mpoBeieHUs aHAIN3a YCBOCHUS YUEOHBIX TOCTUKEHUHN CTYIEHTOB 1O
y4eOHOM TUCIMIUTUHE TPUMEHSIIOTCS:
1. ®opmupoBanue GpoHaa 3a1a4 HA JOKA3aTEIbCTBA MO MHIYKILIUU;
2. ompoc MO U3YUYEHHUIO YUCEN B IIKOJIbHON MaTEMAaTHUKE;
3. BBICTYIUJICHUS C COOOIICHUSMU HA MIPAKTUUECKUX 3aHATUAX U
KOH(epeHUHUsX;
4. MHAMBUAYaIbHbIE JOMAIIHUE PAOOTHI.
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6. YYUEBHBIE PECYPChbI
6.1. KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA JUCHUIIJIMHBI «YUCJIOBBIE CUCTEMBbI»
1JIs1 00y4amuxcs o0pa3oBaTe/ibHOM POrpaMMbl
Hanpasnenue noarorosku 44.03.01 Ilegarornueckoe o6pazoBaHue, HapaBJIeHHOCTh (Ipoduiib) 00pa3oBaTEIbHON MPOrpaMMBbl
Maremartuka
10 3204HO# ¢opme 00y4eHUs

HaumenoBanue Mecto xpaneHus/ Kou-Bo
3JIEKTPOHHBIH ajpec IK3EMILISIPOB/TOUYEK
AocTYna
OCHOBHAS JIMTEPATYPA
Jlapun, C. B. Uucnoseie cuctemsl [ TekcT] : yueOHOE TOCOOUE TSI CTYICHTOB TIE]T. Hayunas oubnuorexa KI'TIY um. 98
By30B / C. B. Jlapun. - M. : Axagemus, 2001. - 160 c. B.I1. AcradneBa
YucrnoBble cUCTEMBL. YueOHOe mocodue s akaJleMHueckoro Oakanaspuara. — M. : OBbC «YHuBepcurerckast WNHuBuayanbHbIN
«Opaiit», 2018, 177 c. OMOIMOTEKA OHIIANHY HEOTpaHUYEHHBIN
JTOCTYI
Heuaes, Bacunmit Mnsuu. Yucnossie cucremsl [Teket] : yaueOHoe mocooue st Hayunas 6ubmuorexa KI'TIY um. 21
cTyneHToB (us.-mar. ¢pax. nen. ua-toB / B. . Hewaes. - M. : [Ipocsemenue, 1975. - B.II. ActadneBa
199 c. : mi. - bubnuorp.: c. 194.
Cwmounun, FO.H. Yncnoseie cuctemsr : yaedHoe nocodue / FO.H. Cmonun. - Mocksa : OBbC «YHuBepcurerckast WNnauBuayanbHbIN
HznatennscrBo «@muHTa», 2009. - 112 ¢. - ISBN 978-5-9765-0794-4 ; To xe OMOIMOTEKA OHIIANHY HEOTpaHUYEHHBIN
[DnexTponnsbiit pecypc]. - URL: JOCTYI
http://biblioclub.ru/index.php ?page=book&id=54576
JONOJIHUTEJIbHASA JIMTEPATYPA

Kysuernos, b.T. Marematuka : yaeOnuk / b.T. Ky3Hernos. - 2-e u3., nepepad. u OBC «YHuBepcuteTckas NunpuBuyanbHbIA
nor. - Mocksa : FOuutu-Jlana, 2015. - 719 c. : wi., Tabmn., rpad. - (Beiciiee OMOIMOTEKA OHIIANHY HEOTpaHUYEHHBIN
npodeccrnoHabHOE 00pa3oBaHne: JKOHOMHKA U YIIpaBIeHUE). - buOmmorp. B KH. - JOCTYI
ISBN 5-238-00754-X ; To e [DnexkrpoHHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=114717
Kyngeimesa, E.C. Maremaruka : yueonuk / E.C. Kynapimesa. - 4-e uza. - Mockasa : OBC «YHuBepcuteTckas NunpuBunyansHbIA
W3 natenbcko-Toprosast kopnopanus «Jlamkos u K°», 2015. - 562 c. : Taba., rpad., OnbImoTeKa OHIAH» HEOTI'PAaHUYECHHBIN
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cxeM., uil. - bubnmumorp.: ¢. 552-553. - ISBN 978-5-394-02261-6 ; To xe
[DnexTponnsbiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=452840

JOCTYII

NHO®OPMAILMNOHHBIE CIIPABOYHBIE CUCTEMBI 1 ITIPO®PECCUOHAJIBHBIE BA3bI TIAHHBIX

I"apanT [DnexkTpoHHBIH pecypc]: nHpOpPMaIMOHHO-TTPaBOBOE OOECTICYECHHUE !
CIpaBOYHas MpaBoBas cucrema. — Mocksa, 1992—.

Hayunas oubnuoreka

JloxanbHas ceTh
BY3a

Elibrary.ru [9nexrponHsIii pecypc] : anekTpoHHast OnOnuoTeyHas cuctema : 6asa
AaHHBIX COACPKUT CBCACHUA 00 0TEeYEeCTBEHHBIX KHUTAX U NEpUOANICCKUX
U3JIaHUSX 110 HayKe, TEXHOJIOTHH, MEIUIINHE U 00pazoBanuto / Poc. nadopm.
nmoprai. — Mocksa, 2000— . — Pexxum gocryna: http://elibrary.ru.

http://elibrary.ru

CB0oOOIHBII JOCTYTI

East View : yauBepcanbHble 6a3blI JAHHBIX [ DIEKTPOHHBIH pecypc] : https://dlib.eastview.com/ VipmBANyaTbHEH
HEOTpaHWYCHHBIN
nepuoanka Poccun, Ykpaunst u crpan CHI' . — Dnekrpon.nan. — OO0 UBUC. — AOCTYI
2011 -.
AmnTumuiaruat. Bys [DnekTpoHHBIH pecypc] https://krasspu.antiplagiat.ru/ VIH/MBUYyaIIbHbIH
TOCTYT
Me:xBy30BcKas 3eKTpoHHas oudanoreka (MOB) https://icdlib.nspu.ru/ WNHuBuayanbHbIN
HEOTpaHUYECHHBIN
TOCTYT

CornacoBaHo:
. (:/7
['naBHBIN OHOIMOTEKAPD / <7 | @doproBa A.A.
(1OJKHOCTD CTPYKTYpPHOTO NOJpa3AeiaeHus)  (IOJIIHUCH) (Pamumus 1.0.)
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6.2. Kapra maTepuajibHO-TeXHUYECKOM 0a3bl TUCHMUIIJIMHBI
«Yucj10BbIE CHCTEMbD)

AJIs1 o0ydarmmxcs o0pa3oBaTe/ibHOM POrpaMMbl
Hanpasnenue noarorosku 44.03.01 Ilegarorudeckoe o6pasoBaHue,
HaIpaBJICHHOCTH (MpoduIib) 00pa30BaTeIbHOM MporpaMmMbl MaTeMaTuka
1o 3204HOM ¢popme 00y4eHUs

r. Kpacnosipck, ya. Ilepencona 7

(Kopmyc Ne4)
Homep KoanuectBo Ilepeuenb uCMOAbL3yeMOro 000pPYA0BAHMS Kadenpa, 3a koTopoii
ayIMTOPHHU | TOCATOYHBIX 3aKpenJieHa
MecT ayauTopus, ¢
yKa3aHueM OTB. JIHIA
3-12 30 10 xomnbI0TepoB ¢ BbIxo10M B UHTepHer, | Kadenpa maTeMmaTnkmn
U METOAUKH 00y4eHus

YueoHnas qocka
MaTeMaTHKe, 3aB.

IIkepuna JI.B.
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