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VTBepXKIeHa Ha 3aCEaHUHN YIEHOTO cosera ®T'BOY BO «BI'CITY»
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OTMeTKH 0 BHECEHHH H3MEHEHHI B IporpamMmmy:

JIuct usmeHeHuH No

(romrmuce) (pyxoBomutens OITOIT) (mata)

JIvct uzmeneHui Ne
(moamucek) (pyxoBomutens OITOIT) (mara)

JIucr usmeneHui No
(noxrmwce) (pyxoBomuteis OITOIT) (mata)

Pa3paboTunku:

MacioBa Obra AHATONBEBHA, KAHIHMAAT eIarorHYecKiX HayK, TOIEHT KaheAps BRICIICH
matematrky 1 pusuku ®I'BOY BO "BI'CITY",

Iyuxun Hukomnai AnekceeBrd, KaHIUIAT HU3NKO-MaTEMATHICCKUX HAYK, HOLCHT Kageapsl
seIcInel MatemaTiky U gusuku OI'BOY BO "BI'CIIY".

IIporpamMma THCIUILIMHEL « UCIIOBBIE CHCTEMBD) COOTBETCTBYET tpeGoarusam ®I'OC BO 1o
HanpapyieHnio moarotoBku 44.03.05 «Ilexarornyaeckoe o6pasoBanue (¢ IByMs MPOQGHIIAME
IOIrOTOBKHM)» (YTBEPKIEH IprKasoM MurKCTEpCTBa 00pasoBaHus 1 HAYKH P® ot 22 despans
2018 r. N 125) u 6azoBoMy yueOHOMY ILIaHy [0 HANPaBJICHHIO MOATOTOBKH 44.03.05
«ITenarormueckoe o6pazoBanue (¢ ABYMs IPODHISAME OATOTOBKH)» (mpodumu «DKOHOMHUKAY,
«MatematrKay), yreepxaéHEoMy Yaénbmi coerom PTBOY BO «BI'CIIY» (ot 29 mapra 2021 r.,
poTokoa Ne 6).



1. Ilesb ocBOCHMS JMCIUIITHHBI

CdhopmupoBaTh CUCTEMAaTU3UPOBAHHBIC MTPEJICTABICHUS 00 OCHOBHBIX YMCIIOBBIX CHCTEMAX.
2. Mecto nucuuminnsel B cTtpykrype OITOII

JucturumHa «Y1cnoBbIe CHCTEMBD OTHOCUTCS K BAPUATUBHOM YacTu OJ0Ka AUCHUIUINH.

JU1st OCBOCHUS AUCHUTUINHBI «YHCIOBBIE CHCTEMBD» 00y4JatoUIiecs UCTIONb3YIOT 3HAHUS,
YMEHHUS, CIIOCOOBI IeATEILHOCTU U YCTaHOBKH, COPMHUPOBAHHBIE B XO/1€ U3YyUEHUS JUCLUIUINH
«byxranTepckuil yuer u ayJuT B 00pa30BaTEIbHOM YUPEKICHUN», «JlMCKpETHAs MaTEMaTUKa»,
«UKT n meauanHpopMaioHHasi FpaMOTHOCTbY», «OCHOBBI MHCTUTYLIMOHAJILHOW SKOHOMUKH,
«CTaTHUCTUYECKUE METOBI B SKOHOMHUKEY, «Teopust BEpOATHOCTEW U MaTEMAaTUYECKas
cratuctuka», «Teopus uncen», «dunocodusn», «MccnenoBanne onepanuiiy, NPoOXoxKAECHUSA
npakTuk «[IpousBosacTBeHHas (Mccaen0BaTeNbCKas) MPakTUKa», «YueOHas (TeXHOJoru4ecKast)
IIPAKTHKA.

OcBoeHme JaHHOH TUCIMIUIMHEI ABISETCS HEOOXO0AUMOM OCHOBOW ISl TIPOXOXKACHUS
npakTtuku «IIpousBoacTBeHHas (IPEAAUIUIOMHAS) TPAKTUKA.

3. Ilmanupyemble pe3ybTaThbl 00y4eHUsI

B PE3YyJIbTaTC OCBOCHU AUCHUIIIIMHBI BBIITYCKHUK TOJIKCH O6J'IaI[aTb CJICAYHOIIUMHA
KOMIICTCHI UMM :

— c1OocO0EH OCYIIECTBISATh TIOUCK, KPUTHICCKUN aHAIN3 U CHHTE3 WH()OpMAIUU, TPUMEHSTh
CHCTEMHBIN MOAXOI JJIs PEIIEHHS MOCTaBaeHHbIX 3a1a4 (YK-1).

B pe3yabTare u3yueHusi JUCHUIIMHBI 00y4aIOIIMIACH TOJIKEH:

3Hamp
— aKCMOMATHUYECKUI MOJIX0/ K TOCTPOCHUIO CUCTEMBI HATYPAJIbHBIX YACEN U KOJIbIA LEIbIX
YHCEIT;
— aKCMOMATUYECKUI MOJIXO0 K MTOCTPOECHUIO MOJIEW pallMOHAIBHBIX U IEUCTBUTEIIbHBIX
YHCElT;

— aKCHOMaTHYECKHI moAXO0d K IMMOCTPOCHUTO IO KOMIIJICKCHBIX YHUCCIT;

ymemo

— pemaTh NPaKTUYECKUE 3a/1a4i, CBSI3aHHBIE C UCIIOJIb30BAaHUEM CBOMCTB HATYpaJlbHBIX U
IEIBIX YHCEI;

— pewmaTh MPaKTUYECKHUE 3a/1a4d, CBSI3aHHBIE C UCIIOJIb30BAHUEM CBOMCTB PALIMOHAIBHBIX U
JIEHCTBUTEIILHBIX YHCEIT,

— pemaTh NPaKTUYECKUE 3a/1a4l, CBSI3aHHBIE C UCIIOJIb30BAHUEM CBOMCTB KOMILJIEKCHBIX
qHCEeTT,

é1a0emo

— OCHOBaMH aKCHOMAaTHYECKOT0 METO/1a Ha MPUMEPE NOCTPOEHUS KIIACCUYECKUX YUCIOBBIX
CHUCTEM;

— METOJIOM MaTeMaTUYECKOW UHIYKIUU.

4, O0BEMAUCHUNIMHBIMBUABIY4eOHOHPAOOTHI



N Bcero CemecTpbl
Bun yae6HO# paboThI 4ACOB 9
AyauTopHble 3aHATHS (BCEro) 36 36
B ToMm uncne:
Jlexumnm (JI) 10 10
[Ipaktuueckue 3ausarus (113) — —
Jlaboparopusie pabots (JIP) 26 26
CamocrosiTejbHas padora 32 32
KoHTtpoJb 4 4
Bun npomexxyTouHol artectanuu 340
OO01mast Tpy10eMKOCTh 4achl 72 72
3a4€THBIC €IMHUIIBI 2 2

5.Coep:kanme QU CHUNTHHBI

5.1. Conep:xanue pa3iejioB TUCUUNIMHBI

No HaumenoBanue
/11 pa3ieNna Iy CIUTUTHHBI

CO,Z[ep)KaHI/Ie pasaciia AMCHUITIINHBL

1 | Akcuomarudeckas TEOpHs
HaTypaJIbHbIX YHMCEJl, KOJIBLIO
LEJIBIX Yucell

AxcuoMsl [IeaHo MHOXeECTBa HaTypaIbHBIX YUCEIL.
Onepanuu ClIoXKEHUsI U YMHOXKEHHS HATYPaIbHBIX YHCEl.
ITopsinok Ha MHOXKECTBE HAaTypaJIbHBIX Yucell. Meton
MaTemaTtuueckoi uHaykuuu. Llensie yucna. Onepanun
Ha/l eJIbIMU YnciIaMu. Biiosxenue anredpsl HaTypanbHbBIX
YKCEJl B KOJIBLIO LIEIIBbIX. Y IOPSAI0YEHHOCTD KOJIbIA LIEIIBIX
qucel.

2 | [Tons panMOHAIBHBIX U
JCHCTBUTEILHBIX YUCEI

Panmonaneheie uncna. Onepanuu HaJl palliOHAIbHBIMHU
quciaMu. BiioxkeHne Kosblia LEIbIX YuCce B 10JIe
paloHaIbHBIX. YIOPAI0OUYEHHOCTD OJIS PallMOHAIbHBIX
yrces. @yH1aMeHTalbHbIE OCIEI0BATEIBHOCTH
palMOHAIBHBIX Yucel. JleHCTBUTENBHBIE YUCIIA.
Onepaunu Haj NEHCTBUTEIBHBIMY YMCIaMy. Bioxenue
0JIs1 PallMOHAJIBHBIX YUCENl B TIOJI€ IeHCTBUTENIbHBIX.
Y1opsg04eHHOCTD NOJIsl AEHCTBUTEIbHBIX YUCEIL.

3 IToste KOMIUTEKCHBIX YHUCEN U
TEJIO KBATEPHHUOHOB

PaznuuHbie TOAXOIbI K MOCTPOEHUIO TOJISI KOMIUIEKCHBIX
yycen. Onepanuy HaJl KOMIJIEKCHBIMU YUCIIAMH.
Broxxenune mmons neCTBUTENBHEBIX YMCEN B TI0JIE
KOMIUIEKCHBIX. Heyropsa104eHHOCTD 1M0JIs1 KOMIUJIEKCHBIX
yuces. Teno KBaTepHUOHOB.

5.2. Kosin4yecTBO 4acoB M BUAbI YUeOHBIX 3aHATHH 110 pa3jesiam JUCUUIIMHBI

No HaunmenoBanue paziena Jlexar. [Tpaxkr. Jlab. CPC Bcero
n/m JIACIIUILTUHBI 3aH. 3aH.
1 | Akcuomaruueckasi TEOpHs 3 - 8 10 21
HATYpaJIbHBIX YHCEIl, KOJIBIO
LEJTBIX YHCET
2 [Tomst paioOHATBHBIX U 4 - 9 11 24
JICUCTBUTEIBLHBIX YUCEI
3 [ToJie KOMIUIEKCHEIX YHCEIT U TENO 3 - 9 11 23
KBaTEpPHUOHOB




6. IlepeyeHb OCHOBHOI U JONMOJHUTEILHOH Y4eOHOM JIUTEPATYPHI
6.1. OcHoBHas uTEepaTypa

1. Beperennukos, b. M. Anre6pa u Teopust uucen : yuebnoe nocodue s CI10 / b. M.
Beperennukos, M. M. Muxanesa ; nox pexakiueid H. B. Uykcunoi. — 2-¢ uza. — Capatos,
ExatepunOypr : IIpodobpazoBanue, Ypanbckuii ¢penepaibHblil yauBepcuret, 2019. — 49 ¢. —
ISBN 978-5-4488-0405-2, 978-5-7996-2856-7. — TeKcT : 2JIeKTpOHHBIH // DIEKTpOHHO-
oubmmoreuynas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/87784.html.
— PexxuM mocTyna: s aBTopusup. nosnb3osareneii. - DOI: https://doi.org/10.23682/87784.

2. Cukopckas, I'. A. AnreGpa u Teopus uucen : yuebHoe nmocodue 1t CIIO /T, A.
Cuxopckas. — Caparos : [IpodobpazoBanue, 2020. — 303 ¢. — ISBN 978-5-4488-0612-4. —
TexcT : aneKTpoHHBIH // DnekTpoHHO-O0ubmmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/91847.html.

6.2. JlomostHUTEIbHAS JIUTEPATypPa

1. Becenoga, JI. B. Anre6pa u Teopus uucen : yuebHoe nocoodue / JI. B. Becenosa, O. E.
TuxonoB. — Kazans : Kazanckuil HallmOHAJILHBIN HCCIEN0BATEILCKUNA TEXHOJIOTMYCCKUIA
yauBepceuteT, 2014. — 107 c. — ISBN 978-5-7882-1636-2. — TekcT : 251eKTpOHHBIH //
OnexkTpoHHO-O0ubmoreunas cucrema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/61956.html.

2. Bricmrast anre6pa : yae6HOe ocooue (kype aeknuii) / B. B. Bounaps, O. [I. Poxxenko, A.
A. CmupHnoB, O. U. CxBopuoBa. — Ctaponons : CeBepo-KaBkasckuii GpenepanbHblii yHUBEPCUTET,
2018. — 154 c. — Texkcr : 3neKTpOHHBIH // DnekTpoHH0-0nbIoTeuHas cuctema [IPR BOOKS :
[caiir]. — URL.: https://mwww.iprbookshop.ru/92679.html.

7.Pecypcbl UnTepHera

[epeuens pecypcoB HTepHETA, HEOOXOIUMBIX Il OCBOCHUS UCITUTUINHBI:
1. Dnexkrponnas oubmuoreunas cucrema IPRbooks. URL.: http://iprbookshop.ru.

8. UH(popManMOHHBIEC TEXHOJIOTHH M NIPOrPaMMHOe o0ecreyeHune

[lepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHM, HCIOJIB3YEMBIX IPU OCYIIECTBIECHUU
00pa3oBaTeNLHOrO Mpoliecca 1Mo AUCIUILIMHE, BKII0Yas IepedyeHb MPOrpaMMHOI0 00ecTiedeHus 1
MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOIMMOCTH):

1. Oducnsrit naker Open Office.

9. MarepuajbHO-TeXHU4YeCKas 0a3a

Jiis ipoBeieHus1 y4eOHBIX 3aHITHIA 10 TUCIUTUINHE «UHCIOBBIE CUCTEMBD) HEOOXOAMMO
clenyrolee MaTepruaibHO-TEXHUYECKOe 0OecTieyeHue:

1. Aynuropus ¢ MyIbTUMEIUWHON MOJACPKKON ISl TPOBEICHUS yUCOHBIX 3aHSITHMA.

2. YueOHast aymuTOpust Ui MPOBEIACHUS MTPAKTUUECKUX 3aHITHIM.

3. AynuTtopus AJisg MPOBEIEHUS] CAMOCTOSTEIBHOM PabOThI CTYJEHTOB C JOCTYIIOM K CETH
Nurtepner.

10. MeToauyeckne yKazaHus JAJsi 00y4aIOIIHUXCS M0 OCBOEHUIO TUCUMILIUHBI

JucuuruimHa «HUcIoBbIE CUCTEMBD» OTHOCUTCS K BAPUATUBHOM YacTu OJ0Ka AUCHUIUINH.
[TporpamMMoii TUCHMITIIMHBI IPEyCMOTPEHO YTEHHE JIEKIIMKA U MPOBEJICHNE JIA00OPATOPHBIX padoT.



[TpomerxyTouHas arTecTanus IPOBOJUTCS B (pOpMeE aTTECTAIMH C OLEHKOM.

JIeKIMOHHBIE 3aHATUS HallpaBlieHbl Ha (HOpPMUPOBaHKE ITTyOOKHX, CHCTEMATU3UPOBAHHBIX
3HaHUH 10 pa3zenaM JUCUUIUIMHBL. B X0/ nekuuii nmpenogaBarenb pacKpbIBaeT OCHOBHBIE,
Hau0oJiee CI0XKHbIE MOHIATUS AUCUUIUIMHBI, a TAKXKE CBA3aHHBIE C HUMHU TEOPETUUYECKUE U
NpaKkTUYeCKHe MpoOIeMbl, JaéT pEeKOMEHJAIMH 110 TPAKTUYECKOMY OCBOCHHIO M3Y4aeMOT0
MmarepHaia. B 1ensx kauecTBEHHOro OCBOEHHs JIEKIIMOHHOIO MaTepHasa 00yJaronmumMes
PEKOMEH/IYeTCsl COCTABIIATh KOHCIIEKTHI JIEKIUHA, HCIIOJIB30BaTh 3TH KOHCIIEKTHI IIPH MOATOTOBKE K
HIPAaKTUYECKUM 3aHATHAM, IPOMEKYTOUHONW U UTOTOBOM aTTECTALUU.

JIaboparopHast paboTa mpeacTaBiseT co00i 0coObIN BU HHIUBUIYATHHBIX MPAKTUICCKUX
3aHATUH 00y4aroIKXCsl, B X01€ KOTOPBIX UCIIOJIb3YIOTCSI TEOPETUYECKUE 3HAHUS HA IPAKTUKE,
NPUMEHSIOTCS CIIEIMaIbHbIE TEXHUYECKHE CPEACTBA, Pa3IMYHbIe HHCTPYMEHTHI U 000pYAOBaHHE.
Taxue paGoThl IpU3BaHbl YIITyOUTh IPO(hecCHOHAIbHBIE 3HAaHUsI 00yUaroIuxcst, chopMHpPOBAThH
YMEHUS ¥ HaBBIKHM MPAKTHYECKON pabOThI B COOTBETCTBYIOLIEH oTpaciu HayK. B mporecce
1abopaTopHOIl pabOThI 0OyUaroLIMiicad 3ydaeT MPAKTUYECKYIO PEAU3ALINIO TEX WIIM UHBIX
IPOIIECCOB, COMOCTABIISIET MOYYCHHBIE PE3YIBTATHI C TIOJIOKEHUSMHI TEOPUH, OCYILIECTBIISICT
UHTEPIPETALUIO PE3YIbTaTOB PA0OThI, OLIEHUBAET BO3MOXKHOCTh IPUMEHEHHS ITOJTyYEeHHbBIX 3HAHUH
Ha MPaKTHKE.

IIpu noaroToBke K 1a00paTopHbIM paboTaM cielyeT BHUMATEIbHO 03HAKOMUTHCS C
TEOPETUYECKUM MATEPHAJIOM IO N3ydaeMbIM TeMaM. HeoOX0MMbBIM yCIIOBHEM JOIyCKa K
1abopaTOpHBIM paboTam, MpeAIoaraloiMM UCIO0Ib30BAHUEM CIIELIMATILHOIO 000PYAOBaHUS U
MaTepHaJIoB, SIBJISIETCS OCBOCHUE TPABUII O€30IIaCHOTO TIOBEACHUS TIPU MPOBECHUN
COOTBETCTBYIOLIMX paboT. B xone camoii paboThl HEOOXOANMO CTPOIO MPHUAEPKUBATHCS IIaHA
paboThl, MPeIOKEHHOTO TpernoaBaTenaeM, GUKCHPOBATh MPOMEKYTOUHBIE PE3YIIbTAThl PAOOTHI
JUIs OTYeTa 10 JIabopaTopHO padore.

KonTtpons 3a kauecTBOM 00Y4YEHHUSI M XOJJOM OCBOCHHS JUCIUIUIMHBI OCYIIECTBIISICTCS HA
OCHOBE PEUTHHIOBOM CUCTEMBbI TEKYILIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu
cTyneHToB. PeliTunrosas cuctema npeanonaraetr 100-6aibHyI0 OIIEHKY YCIIEBAEMOCTH CTYAEHTA
1o y4yeOHOM JUCLHUIUIMHE B TeUeHue cemecTpa, 60 U3 KOTOPhIX OTBOJUTCS Ha TEKYILUH KOHTPOIb, a
40 — Ha MPOMEKYTOUHYIO aTTECTALMIO N0 AucHuIunHe. Kpurepuansaas 6a3a peHTHHTOBOM
OLIEHKH, TUIIOBBIE KOHTPOJIbHBIE 33aHNUs, a TAKXKE METOANYECKHE MaTepHallbl [0 UX MPUMEHEHHIO
OTHCaHbI B JOHE OIIEHOYHBIX CPEJICTB 110 TUCIHUITINHE, SBISIOMEMCS TPUIOKESHUEM K TaHHOU
nporpaMMe.

11. YueOHO-MeTOAMYECKOE 00ecTieueHre CAMOCTOATEeIbHOH PadoThI

CamocrosrenbHas paboTa 00yJaroLIXcs SBISIETCS HEOThEMIIEMON YacThIO Mpoliecca
o0ydeHus B By3e. [IpaBuibHast OpraHu3aiisi CaMOCTOSITEIbHON pabOThI MO3BOJIAET 00yUarOITIMCS
pa3BUBaTh YMEHUS M HaBbIKM B YCBOGHUH U CHCTEMATHU3aLUU PHOOPETAEMbIX 3HaHU,
o0ecrieunBaeT BBICOKHH YPOBEHb YCIIEBAEMOCTH B IIEPHO]T 00YUEHHS, CITIOCOOCTBYET
(opMHPOBAHNIO HABBIKOB COBEPLICHCTBOBaHUS MPOGECCHOHATLHOIO MacTEePCTBA.

CamocrosiTenbHas paboTa 00yJaronixcsi BO BHEAYAUTOPHOE BPEeMs BKJIIOYAET B ceOs
MOJTOTOBKY K ayIUTOPHBIM 3aHATHSM, a TAKXKE U3YUEHUE OT/AEIbHBIX TEM, PACIIUPSIOMINX U
YIITyONISIONIMX MPEACTABICHHS 00yJaloNIMXCs MO pa3ziesaM H3ydaeMoi TUCIHIUINHBIL. Takas
paboTa MOXeT IpernonaraTb IpopadoTKy TEOPETUYECKOT0 MaTepraia, padboTy ¢ Hay4HOM
J'II/ITepaTypOI\/’I, BBITTOJTHCHHUE NPAKTHYCCKUX Sa)IaHI/Iﬁ, IMOATOTOBKY KO BCEM BHAaM KOHTPOJbHBIX
UCTIBITAHUH, BHITIOJTHEHHUE TBOPYECKUX PadoT.

Y4eOHo-MeTonnYecKoe 0OecTieyeH e sl CaMOCTOATEIbHOW paboThl 00yUarouuxcs Mo
JTUCLUIUIMHE TPEICTaBIECHO B paboyeil mporpaMMe U BKJIIOYAET B ceOs:

— PEKOMEHIyEMYIO0 OCHOBHYIO U JIOTIOJIHUTENBHYIO TUTEPATYPY;

— UH(OpMaIIMOHHO-CIIPaBOYHbIE U 00pa3oBaTelibHbIe pecypchl MHTepHeTa;

— OIIGHOYHBIE CPE/ICTBA IS IIPOBEACHHSI TEKYIIEro KOHTPOIIS U IPOMEKYTOYHOM
aTTeCTalluy 110 JUCLHUIIIINHE.



KoHkpeTHbIe peKkOMEeHJalMK 10 TUIAHUPOBAHMIO U TIPOBEICHHIO CAMOCTOATEIBHOM paboThI
10 JUCUUILINHE «YHCI0BBIE CUCTEMBI) IIPEICTABICHBI B METOJUYECKUX YKa3aHUAX JUIS
00y4aromuxcs, a TAKKE B METOJJMUECKUX MaTepuanax (JOHIOB OLICHOUHBIX CPEJ/ICTB.

12. ®oHx OLEHOYHBIX CPECTB

@OH/J OLIEHOYHBIX CPEICTB, BKIIFOYAIOIIHUN EPEUCHb KOMIIETEHIMIM C YKA3aHUEM ATAIOB UX
dbopMHUpOBaHHMsI, ONTMCAHUE MTOKA3ATEICH U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUNA Ha Pa3TUIHBIX
sTamax ux (GOPMHUPOBAHWSI, OTIMCAHHUE IITKAT OI[CHUBAHWS, TUTIOBBIC KOHTPOJIbHBIE 3aIaHUS U
METOJMYECKUE MAaTEPHAIIBI SIBJISICTCS MPUIIOKEHUEM K TIPOrpaMMe YI4eOHOM TUCIIUTIIIAHBI.



