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Meronuueckue PEKOMEHIALUN o U3YYEHUIO OUCLIUIIIUHBI EH.05
MATEMATHUYECKHUE METO/Ibl» npeana3znaueHs! 1jst CTyAeHTOB U npenoaasateneit AHO
[MO «(III'TK». Metoauveckue yka3aHUs OMPEAENSIOT OPUEHTHPHI M CIOCOOCTBYIOT Oolee
O0OCTOATENIbHOMY YCBOSHHIO TIPOTPaMMHOTO MaTepHhajia, OPraHHU3alUd CaMOCTOSITEIbHOTO
nporecca  u3ydeHWst  y4eOHoro  mpemMmera  OOy4YarOIIMMHCSA MO CIIELHAIBHOCTH
IIporpammupoBanye B KOMIBIOTEPHBIX CUCTEMAX.

JlaHHblE METOIMYECKHE PEKOMEHJALUU I[OMOIYyT OpraHHU30BaTh CaMOCTOSITEIbHYIO
IeATeIbHOCTh CTYACHTOB HAa OCHOBE ICATENILHOIO U KOMIIETEHTHOT'O TIOAXO00B K OOYUEHHI0, UTO
cootBercTBYeT PI'OC CIIO no cnenuansuoct 09.02.03 IIporpaMMupoBaHne B KOMIIBIOTEPHBIX
CHUCTEMAX.

ABTOp — coctasurenb: [lonranosa . A., ctapmuii mpenoaBaTeb

VYTBepKIEHO Ha 3acenaHuM Kadeapbl MaTeMaTHYECKHMX M €CTeCTBEHHO-HAYyYHBIX
OUCLUIIINH, TPOTOKOI Ne 6 oT «21» siuBaps 2019 1.

PexomenmoBanbl k yrBepxkaeHuto mnenarorumdeckum cosetom AHO T10  «III'TK»
(mpotoxon ot «5» deBpains 2019 r. Ne 3).
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BBenenue

CamocTtosTenbHas paboTa CTyAEHTOB — IJIaHUpyeMas yueOHast paboTa CTyACHTOB,
BHITIOJTHSAICMAsl BO BHEAYJUTOPHOE BpEMs MO 3aJaHUI0 W TPH METOIAYECKOM
PYKOBOJICTBE TIpPEeNojaBaressi, HO 03 €ro HEMmOCPEACTBEHHOTO YYacTHS.
CamocrosarenbHas paboTa CTYAEHTOB - 53TO BHJA y4eOHO- MMO3HABATEILHOM
JEATENBHOCTH, COCTOSIICH B WHIWBHIAYyAJbHOM, PACTPEICICHHOM BO BPEMEHH
BHITIOJTHEHAW  CTYJCHTAMH KOMILIEKCA 3QJaHWid TPH  KOHCYJIbTAIHOHHO-
KOOPIMHUPYIOTICH TTOMOTITA MIPETIO1aBaATENIA, OPHUEHTUPOBAHHON Ha
CaMOOPTAHM3AITHIO IEATETHHOCTH 00YUYaIOIIHXCS.

OcHOBHast 1ENTb CAMOCTOSITEIBHOM PAOOTHl CTYJACHTOB COCTOMUT B OBJIAJICHUH
3HAHWSMH, TPOPECCHOHATBHRIMU YMEHUSAMH W HaBBIKAMW JACSITEIILHOCTH TIO
CIEIUATTBHOCTH.

3amauamMy OpraHU3aIUHA CAMOCTOSITEITBHON PaOOThI CTYJACHTOB SABJISIFOTCS:

® pa3BUTHE CLIOCOOHOCTH PabOTaTh CAaMOCTOSTEIIBHO;

e (opmupoBaHHE CAaMOCTOSATEIHPHOCTHA MBITIJICHAS W IPUHATHS PEIICHUMA.

® CTUMYJIMPOBAHWE CaMOOOpa3OBaHUS

® Pa3BHUTHE CMIOCOOHOCTH TUIAHUPOBATH U PACTIPEIEIIATH CBOEC BPEMS

Kpome Ttoro, camocrosarenbHas paboTa HampaBjieHA HA Pa3BUTHE YMEHUS
oOpabaTbIiBaTh W aHATM3UPOBATh HH(POPMAIIHIO U3 PA3HBIX HCTOYHUKOB.

Cpenu dhyHKIHI caMOCTOSITEIBPHOM PadOTHI CTYACHTOB B 00ITeH cucTeMe 00yUeHUS
BBIICIIAIOT CIICTYOIIIHE:

CTUMYJIMPOBAHUE K TBOPUESCKUM BUAM JEATEIIBHOCTH,

(hopMupoBaHUE MOTHBAIIUH K CaMO00OpPa30BaHHIO;

Bunabl camMmocTosiTennbHON pabOTHl CTYICHTOB B HACTOSIIEE BPeMs pasHOOOPa3HbI, K
HUM OTHOCATCS

e paboTa ¢ KHIKHBIMU UCTOUYHHUKAMH,

e pabota ¢ HHGOPMAITMOHHBIMU Oa3aMu;

e pabora B ceru Internet (momck HyxHOW wuH(DOpMau, o00padoTka
MPOTUBOPEUMBOM W B3aWMOJOMOJHSIONMEH wWH(pOpMalu, padota co
CTHELMATU3MPOBAHHBIMHU CATaMN)

® DENICHWE KOMIUICKCHBIX 33/IaHWI; TOATOTOBKA 0030pOB TIO TEME 3aHATHUS

CamocrosTenbHas padoTa CTYyICHTOB MOXKET ObITh WHIUBHAYyATHHOU (peIIeHHE
3amaHnii, pabora B OmOMMOTEKe, B ceTh Internet W T.1.) WIM KOJUICKTUBHOM
(KOJIJICKTUBHBIN TTPOCKT).

OO6umM HaTTPABJICHUEM PA3BUTHA CAMOCTOATEIHLHOM PabOTHI ABISETCS aKTUBU3AIIAS
CTY/ICHTA, TIOBBIIIICHUE YPOBHS €r0 MOTHBAIMHM M OTBETCTBEHHOCTH 32 KA4YE€CTBO
OCBOEHUS 00pa30BaTEIbHON MPOTPAMMBI.



IHosicHuTeTbHASA 3aANMUCKA

JlaHHblE ~ METOJMYECKME  YKAa3aHWsS  HAMNpaBJICHbl HA  peaJU3allMIO
camoctosaTenpHoM padotel mo aucimmudHe EH.05 «MATEMATHUYECKHUE
METO/IbI» 09.02.03 [TporpaMmMupoBaHrE B KOMIIBIOTEPHBIX CUCTEMAX.

CamocTtosrenbHas padoTa CTyACHTA ABJISIETCA OJTHAM U3 OCHOBHBIX METOJIOB
NPUOOPETECHUS U YriyOJICHUS 3HAHUN U YMEHUN MO JUCHUILIUHE.

OCHOBHOM 3a7aueil caMOCTOATENIbHOM PadOThI ABJISETCS PAa3BUTHE OOLIUX U
poeCCHOHATFHBIX KOMIICTCHIINM, YMEHUH MTPUOOPETaTh 3HAHUS, YMEHUSA MTyTEM
JUYHBIX TIOMCKOB, (POPMUPOBAHME aKTHUBHOTO WMHTEPECA K TBOPUYECKOMY
CaMOCTOSITEILHOMY MOAXOY B yUeOHON U MPaKTUUECKOH padoTe.

CamocTtosTenbHass paboTa CKIAAbIBACTCS W3 M3Y4YeHUs YyuyeOHOH U
CIIENUAJIBHOW JIUTEPATYPHI, KAK OCHOBHOMW, TAK W JOTOJHUTEIIbHON, HOPMATUBHOTO
MaTepualia, KOHCIIEKTUPOBAHHUS UCTOUHHUKOB, TOATOTOBKH YCTHBIX M MUChMEHHBIX
COOOILIECHUM, BHIMOJTHEHUS MPAKTUYECKUX CUTYAIITMOHHBIX 3aaHUH.

Metoauuecknue PEKOMEHJAUMUM 1O  BBIMOJHEHUIO  CaMOCTOSATEIbHOU

BHeayaIuTOpHOH paboThl paspadoransl Ha ocHoBe DOI'OC mo cnenuaabHOCTH
09.02.03 IlporpaMMupoOBaHUE B KOMIBIOTEPHBIX CHCTEMAaxXB COOTBETCTBUU C
nporpammoii EH.05 «cMATEMATHUYECKUE METO/IbI»

[Ipn peammzanuu mporpaMMbl 'y CTYIASHTOB (POPMUPYIOTCS CISAYIONMINE
KOMMETEHIIUH

odwue:

OK 1. ITorumMath CyIHOCTh U COLMAIBHYIO 3HAYUMOCTh CBOCH Oy yIiiei
npodeccun, TPOSBIIATH K HEM YCTOWUMBHINA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTh, BBIOMPATh TUIOBBIC
METOJIbI ¥ CTIOCOOBI BRITIOTHEHUS IPO(dECCHOHANBHBIX 337124, OTICHUBATH WX
3¢ PeKTHBHOCTH M KaUECTBO.

OK 3. [IpuanrMath penieHns B CTaHIAPTHBIX W HECTAHJAPTHBIX CUTYAITUAX
HECTH 32 HUX OTBETCTBEHHOCTh

OK 4. OcymiecTBasSTh MOUCK W UCTIONB30BaHUE MH(GOPMAITAX, HEOOX0IUMOH 115
3¢ PeKTHBHOTO BHITIOHEHHS TPOPECCHOHANBHBIX 3aAa4, TPOPECCHOHATBLHOTO U
JUYHOCTHOTO PA3BUTHS

OK 5. Ucnonws3zoBarh HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH B
po¢heCCHOHATBHOMN ACATEIHHOCTH.

OK 6. PaboraTh B KOJITeKTHBE ¥ B KOMaH A€, 3(h(PeKTUBHO 0OMIaThes ¢
KOJUJIEraMH, PyKOBOJICTBOM, MTOTPEOUTEIISIMU.

OK 7. bparb Ha ce0s1 OTBETCTBEHHOCTh 32 pabOTy UJIECHOB KOMaHIbl
(TTOTUMHEHHBIX ), 32 PE3YJIHTAT BHITIOJIHCHAS 32 TaHHH.

OK 8. CamocToarensHO OnmpeaessaTh 3a1a4uu MPoGheCCHOHATLHOTO 1
JUYHOCTHOTO PA3BUTHS, 3aHUMATHCS CaMOOOPA30BAHUEM, OCO3HAHHO TJIAHUPOBATh
MOBBINIEHNE KBATM(PUKATTIH

OK 9. OpueHTHpOBaThCA B YCJIOBHAX YAaCTOH CMEHBI TEXHOJIOTHH B
poheCCHOHATBHOMN ACATEIHHOCTH.



npogheccuonanvivie:
[IK 1.1. BeimomaaTh pa3paboTKy crierudukariii OTAeIbHBIX KOMITOHEHT.

[IK 1.2. OcymiecTBasaTh pa3paboTKy KoJa MPOrpaMMHOIO MPOAYyKTa HAa OCHOBE
TOTOBBIX CrieI(UKaIii Ha YPOBHE MOIYJIS

IIK 2.4. Peanu3oBbIBaTh METOABI M TEXHOJIOIHH 3aIUTH HHOpMaIun B 6azax
JTAHHBIX.

ITK 3.4. OcymiecTBasATh pa3pabOTKy TECTOBBIX HAOOPOB U TECTOBBIX CLIEHAPHEB.

B pe3ynbrare 0CBOCHUS AUCHUIUIMHBI O0YUYAOIIUICS JOJKEH YMETh:

®  WCIOJb30BAaTh OCHOBHBIC YNCIICHHBIC METOBI PEIICHUA MATEMATHUYECKUX
3a1ad4,;

® BLIOMPATH ONTUMAJIbHBIA YACIEHHBIA METO AJ1s PEIICHUS TOCTABICHHON
3a7a4H,

® 1aBaTh MAaTEMATHUYECKHUE XAPAKTEPUCTUKHA TOUYHOCTH UCXOTHOM HH(POpMAITHH
Y OLICHUBATh TOYHOCTH MOJYYEHHOT O YUCIICHHOTO PEIIEHNS,

e pa3pabaThiBaTh AITOPUTMbI U MPOTPAMMBI IJ1s PEIIEHUS BBIYMCIUTENBHBIX
33/1a4, YUATHIBAs HEOOXOAMMYIO TOUHOCTb MOJYyYaeMOro pe3yJibTara.

B pesynbTare ocBoeHH YueOHOM MUCITUILIMHBI 00yYarOIUICs JOJKEH 3HATh:

® METOJbI XPAaHCHHUS YUCEN B MAMSTH 3JICKTPOHHO-BBIYMCIUTEIBHON MAIIAHBI
(manee— DBM) u melicTBHS HaJT HUMH, OIICHKY TOYHOCTH BBIUMCIICHUIA;

® METOJbI PEIIEHHAS OCHOBHBIX MAaTE€MaTUUYECKUX 3a1a4 — AHTETPUPOBAHUA,
muddepeHIMpoBaHms, PEIICHAS TMHEHHBIX U TPAHCIICHICHTHBIX YPaBHECHUN
U CUCTEM ypaBHEHH ¢ moMolsio OBM

B meroanueckux ykazaHUSAX NPEACTaBICHA TEMaTHKA CaMOCTOATEIIbHBIX
paboT, 3a1aHms YTl CAaMOCTOATEITFHOM PabOoThI U (POPMBI UX TIPEICTABIICHAS, BPEMS,
OTBEJCHHOE HA WX BBHIMOJHEHUE, PEKOMEHJALMA TO BBHIMOJHEHUIO 33JaHUM, B
YACTHOCTH, JAaH aJITOPUTM BBITIOJTHEHUS 33/1aHus, WHHOPMAIIMOHHOE 00eCTICUeHNE
CaMOCTOSATENbHON pabOTHI.

[Ipeanaraempie  yka3zaHud pa3paboTaHbl B MOMOIIb O0ydaroleMycs,
BBINIOJTHAOIIEMY BHEAYAUTOPHYIO CAMOCTOATENBHYIO padoTy.

OO0beM 4YacoB CaMOCTOATENbHOM padoThl oOmpeAesicH B paboueil mporpamme
JUCHHTLIAHBL UIST Kakaoro roga Habopa m ¢dopmel oOydeHus. Pacnpenencume



o0beMa yueOHOM Harpy3ku 00ydJarommerocs mo TeMaM COACPKUTCS B MPUIIOKESHUH
K JAaHHOMY Y4€OHO-METOIMIECKOMY TTOCOOHIO.

PEKOMEHJAYEMbBIE THO®OPMAILIMOHHBIE NCTOYHUKH

OcHOBHbIE UCTOYHUKMU:

1. Ady6uHa, N. H. MaTemaTnyeckmMe meToabl: OCHOBbI TEOPUMK UTp : yuebHoe
nocobue ana CNO / U. H. lybuna. — Capatos : NpodobpasosaHue, 2019. — 196 c. — ISBN
978-5-4488-0279-9. — TeKCT : 9NeKTPOHHbIN // dneKkTpoHHO-6MbanoTeuHas cuctema IPR BOOKS
: [canT]. — URL: http://www.iprbookshop.ru/84678.html . — Pexknm poctyna: ana asTopmsmp.
nosb3oBaTenem

,ﬂOI’IOﬂHVITEﬂ bHbleé UCTOYHUKN!

1. Tpodmmoea, E. A. MaTemaTuyeckme meToapbl aHa/1M3a : yuebHoe nocobue ann
CMO /E. A. Tpodumosa, C. B. MnoTHuKos, [. B. Tunés ; noa penaxkumen E. A. Tpodnmosoit. —
2-e usa. — Capatos, EKkatepuHbypr : MpodobpasosaHue, Ypanbckunit desepaibHbli
yHuepcuteT, 2019. — 271 c. — ISBN 978-5-4488-0513-4, 978-5-7996-2827-7. — TekKcT :
3N1eKTPOHHbIN // IneKTpoHHO-BMbAnoTeuHas cuctema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/87823.html. — Pexxnm goctyna: ans asTopmusunp. nosib3osaTenei

2. Makycesa, T. [. MaTemaTnyecKknit aHaamns. OCHOBHble MeTOAbl MHTErPUPOBaHMUS :
yyebHoe nocobue / T. . Makycesa, A. I". BaroytamHosa, O. B. LLlemenosa. — CapaTtos : Al MNu
Ap Meaua, 2019. — 235 c. — ISBN 978-5-4497-0068-1. — TeKCT : 31eKTPOHHbIN // INeKTPOHHO-
6mnbamnoteuHas cuctema IPR BOOKS : [caiT]. — URL: http://www.iprbookshop.ru/85749.. —
Pexkum gocTyna: 4NA aBTOPM3MpP. NoAb3oBaTeNel

3. Camkos, T. J1. MaTemaTndeckme meTobl UCCAef0BaHNA SKOHOMUKU U
MaTeMaTu4YecKoe nporpammupoBaHme : yuebHoe nocobue / T. /1. Camkos. — HoBocnbUpcCK :
HosocnbupcKnin rocyaapcTeeHHbIN TeXHUYeCKUn yHueepcuTteT, 2018, — 115 ¢. — ISBN 978-5-
7782-3479-6. — TeKCT : 3/1eKTPOHHbIN // DneKTpoHHO-6ubanoteuHas cuctema IPR BOOKS :
[canT]. — URL: http://www.iprbookshop.ru/91232.html. — Pexknm gocTtyna: Ana aBTopusmp.
MNonb3osaTenei

4. Beirogumnkosa, M. 0. MaTtemaTtnyeckme metoabl B SKOHOMMUKE: METOAbl, MOAeNH,
3a4au4M : yyebHoe nocobue / U. 0. Boiroaumnkosa. — CapaTos : At MM Ap Meama, 2020, — 122
c. — ISBN 978-5-4497-0417-7. — TeKCT : 3N1eKTPOHHbIN // IneKTpoHHO-6MbanoTeuHas cuctema

IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/90534.html . — Pexxum gocTyna: ans
aBTOPM3MP. Noab3oBaTeeM

KoHTpoJsb camocTosITeIbHOI padoThI

BrimonHeHHE caMOCTOSTENBHOW PAOOTHI SIBIASETCS 00SA3aTENBHBIM YCIIOBAEM IS
J0TTyCKa K TPOMEXKYTOUHOM aTTeCTalluy 00yUYaroIerocs.

Jlns mpoBepku YPPEKTUBHOCTH CaMOCTOATEIILHOM PadOTHI CTYJICHTa HEOOXOIUM €€
KOHTPOJIb. K BHIaM KOHTPOJIA OTHOCHUTCS

® YCTHBIN OIPOC;

® IUCbMEHHBIE paOOTHI.

YCTHBI OmpoC TO3BOJIACT OICHUTh 3HAHWA M KPYro30p CTYIEHTa, YMCHHE
JIOTUYECKA TOCTPOUTH OTBET, MPOSIBJICHNE KOMMYHHUKATHBHBIX HAaBBIKOB. Y CTHBIN



OTIPOC OPUEHTHUPOBAH HA OIECHKY 3HAHWH. YCTHBIN OMPOC MPOBOAWTCS B (opme
col0ece10BaHuA.
[TucbmenHas pabora npeAHAa3HAuUe€HA Jid MPOBEPKHA BHIMIOJHEHUS 3aJaHUM
CaMOCTOATEIbHON pabOThl, MPOBOAUTCS HA MPAKTUUECKUX 3aHATUAX HANPABJICHA HA
OIICHKY C(pOPMHUPOBAHHBIX YMEHUH.
[To uToram yCTHBIX ONMPOCOB U MPOBEPKHU MUCHbMEHHBIX PA0OT BBICTABJISIETCS OLICHKA
o clieayrornie mkase (tTadm. 14)

Tabn. 1

[IIxama oreHMBaHMs 3HAHWN U yMEHHH, C(POPMUPOBAHHBIX TIO HTOTAM
BBITIOJIHEHUA CAMOCTOSITENIbHON pabOThI

Nuauxatopsl HeyI0BJIeTBOpUTE
YOBJIETBOPHTEJIbHO X0po1Io OTJIMYHO
KOMIeTEeHIHH JIbHO
N YpoBeHb 3HaHUH B .
YpoBeHb 3HaHUI YpoBeHb 3HaHUM
MuHUMAaIbHO 00BeME,
HIKE . B 00bEME,
JOMYCTUMBIH YPOBEHb | COOTBETCTBYIOLIEM
HHonnoTa MHUHHUMAaJbHbIX . COOTBETCTBYIOIIE
. o 3HaHuil. JlonyieHo nporpaMme
3HAHUI TpeOoBaHUH. M Iporpamme
MHOTO HerpyObIxX MOJTOTOBKU.
Hmenu mecTo MIOJArOTOBKH, O€3
OLTHOKH. Jlony11eHO HECKOJIBKO
rpyObie ommnoOKH. omuboK.
HerpyObIx omubOoK
IIponemoncTpupo
IIponemoncTpupoBan poa ThHp
BaHbI BCE
bl BCE OCHOBHBIE
IIpu pemenun IIponemoncTpUpOBaH OCHOBHBIE
yMeHus1. Pemiensl Bce
CTaHJaPTHBIX bl OCHOBHbIE YMEHHUS. YMEHMUSI, peLIeHbI
OCHOBHBI€E 33/1a4H C
3a71a4 He Petens! TunoBeie BCE OCHOBHbIE
HerpyObIMH
Hannuue NPOAEMOHCTPHPOB | 3a/1a4H C HErpyObIMH OLHBKAMI 3a/1a4u C
YMeHHUH aHbl OCHOBHbIE omuOKaMH. OTIEJIbHBIMU
BrinmonHeHs! Bce
yYMEHHUS. BrinosHeHs! Bce HECYLIECTBEHHbIM
3a/1aHus, B MIOJIHOM
HNmenu mecto 3a/laHus, HO HE B o6BeMe. HO Hel0YeTaMH,
rpyObie omuoOKH. MIOJTHOM O0BEME. ’ BBITIOJIHEHBI BCE
HEKOTOpBIE C
3a/1aHus B
He04YeTaMU.
TIOJTHOM OOBEME.
Yposennb
c(popmMUpOBAHH . . o
O(Cl)"? p Huskun Huxe cpennero Cpennuii Bricokuii

KOMIIeTeHLMH




JHUCT PETUCTPAIIAN U3MEHEWI

Ne Coneprkanne N3MEHEHUS Hara, HOMED
LI MPOTOKOJIA
3acemaHmst
MeIaroru4eckoro
COBETA
1 2 3
1 BHeceHBI M3MEHEHUS B ICPCUCHb PEKOMCHAYCMBIX YUCOHBIX U3JaHUH, pelieHue ot
HaTepHET-pECypCoB, AOMOMHATCIEHON JINTCPATYPHI. 27 08.2020 No7
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