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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournimaa b1.B.17 MaTteMatrueckoe ¥ UMUTALMOHHOE MO/Zie/TMPOBaHKe OTHOCHUTCS K YacCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npoyecchl u 06beKmbl
npeomemHol
obaacmu

006eKkmoe npedmemHoll
obnacmu

IIK-9.2: [lemoHcmpupyem
YMeHue NpumeHeHuUsl 3HaHUl K
MOOeAUpOBaHUIO NPUKAAOHbIX
npoyeccos u 06eKmos
npedmemuoli obnacmu npu
paspabomke NpozpamMmHo20
obecneueruss UC

IIK-9.3: Hmeem
npakmuveckuti onbim
MO0eAUpOBaHuUsl NPOYeccos U
06%eKmoe Ha npumepe
KOHKpemHol npedMemHoil

obnracmu

KOMNbIOMepHo20
MOOenupo8aHust
UHGOPMAYUOHHBIX CUCMEM;
Ymemb npumeHamb
meopemuueckue 0CHO8b!
mamemamu4eckozo u
KOMNbIOMepHO20
MoOenupogaHus
UHGOPMAYUOHHBIX cUCMeM;
Bnademb Hasbikamu NpuMeHsimb
meopemuyecKkue 0CHOBb!
mamemamu4eckozo u
KOMNbIOMepHO20
MO00enuposaHus

UHOPMAYUOHHBIX cUCMeM;

IK-9.2:

3Hamb 0CHOBbI MOOEAUPOBAHUS
NPUKAAOHbIX NPOYECccos U
06%ekmoe npedmemHoli
obaacmu npu pazpabomke
npoepammHo2o obecneuerusi UC
Ymemb peanusoebieamb
nocmpoeHue moodenell cucmem
DPa3nuyHO20 KAaced ¢
UCNoONb308aHUEM
UHCMPYMeHMAanbHbIX cpedcms.
Bnademb Haebikamu npogedeHust
8bIYUCAUMENbHDIX
3KCnepuMeHmos ¢
UCNONb308AHUEM MEXHUKU
UMUMAyUOHHO20

MOOeNUpOB8aHUs,

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-9: Cnocobex IIK-9.1: /lemoHcmpupyem IIK-9.1: Tecm
Modenuposams 3HAaHUe MemoouuecKux ocHo8  |3Hamb meopemuueckue ocHo8bl | KoHmpoabHas DK3aMeH:
npuknadkbie (6usHec) | yodequposarnus npoyeccos u | Mamemamuueckozo u paboma

KoumposnbHble
80NpOCh!




I1K-9.3:

3Hampb 0CHOBbI MOOEAUPOBAHUS
npoyeccos u 06seKkmos Ha
npumepe KOHKpemHoll
npedmemHoli obnacmu

YMemb npumeHsmb OCHOBb!
MO0enuposaHusl npoyeccos u
06BeKmoe Ha npumepe
KOHKpemHoli npedMemHoll

obnracmu

Bnademb HagbiKamu
NIAHUPOBAHUS NPOBedeHUs

3KcnepumeHmo8 u 06pabomku

Ux pe3y1bmamos

3. CTpyKTypa U copepkKaHHue AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

oyHas O0YHO-3a04YHas

OO011as TPY/J0EMKOCTD, 3.e. 4 4

Yacos 1o yueoHOMY IJIaHY 144 144

B TOM 4HuC/Ie

ay/JUTOpHbIE 3aHATHA (KOHTaKTHas padoTa):

- 3aHATHSA JIEKIJMOHHOI'0 THIIA 18 18

- 3aHATHUS CEMHHAPCKOro TUMNA (MpakTHYecKue 3aHsTus / 1abopaTopHbie¢ 36 18

padoThI)

- KCP 2 2

caMmocTosATe/IbHasA padoTa 52 70

ITpomexyTouHas arrecTanys 36 36
JK3aMeH JK3aMeH

3.2. CozepkaHue JUCLUIIIVHDI

(cmpykmypupogaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed
akademMuyecKux 4acos u 8uobl yueOHbIX 3aHsmutl)

HanmeHoBaHue pas3zfesioB ¥ TeM JUCLIUITIMHBL

Bcero (uacsr)

B TOM UHCJ/Ie

KonTakTtHas pabora (paboTa Bo

B3aUMO/IEHCTBHH C MIPEeTo/jaBaTeneM), Yachl U3

HUX
3aHsTUA CamocrosTenbHas
CeMHHapCKOro pabota
3aHATus THMNa obyuarowerocs,
JIEKIIMOHHOTO | (TIPAKTHUUECKHe Bcero acel
THIA 3aHsTHst/mabopar
OpHbIe paboThI),
Yyacel
0 0 0 0 0
o ; b 3 b 3 d 3 d 3
0 (b 0 ¢) 0 dJ F Cb S (1)
0 0 0 0 0




Tema 1. OcHoBHBbIe HOHH:I:I/IH 1 TIPUHLIIE! MOA/IMPOBAHMA CHCTEM. | o 10 9 ” 4 9 6 4 4 6
Knaccudukauus mopieneit
Tema 2. dopmanu3salys ¥ alropuTMU3aLys MPOLIeCCOB 12 1 9 ) 4 9 6 4 6 8
(YHKLIMOHMPOBaHNUS CUCTEM
Tema 3. Mogien IpoCTBIX CHCTEM 12 12 2 2 4 2 6 4 6 8
Tema 4.

ema 4. CeTeBble MOJe/IM U MOJIe/N JUHAMUUECKOTro 12 1 9 ) 4 9 6 4 6 8
[IPOrpaMMUPOBAHUS
Tema 5. Mogien TMHeHOr0 NpOrpaMMUPOBaHUS 12 12 2 2 4 2 6 4 6 8
T .M 71

ema 6. Mogien Teopuu Urp U MapKOBCKHe MO/IeNU C/TydaiHbIX 12 1 9 ) 4 ) 6 4 6 8
TIPOLIeCCOB
Tema 7. Mogiei MaccoBOro 00C/Ty)KUBaHUs 12 12 2 2 4 2 6 4 6 8
Tema 8. VImuTaliuoHHOe MO/je/IMpOBaHNe CUCTeM 12 12 2 2 4 2 6 4 6 8
Tema 9. O6paboTka U aHa/M3 pe3y/IbTaTOB MO/Ie/IMPOBAHUS CUCTeM | 12 12 2 2 4 2 6 4 6 8
ATrecrtarust 36 36
KCP 2 2 2 2
Wtoro 144 | 144 18 ‘ 18 ‘ 36 ‘ 18 56 38 52 70

Cojep)kaHue pa3/ie/ioB M TeM AUCIUILUIUHBI

Tema 1. OCHOBHBIE IOHSATHUS U TIPUHLIMITBEI MO/Ie/TMPOBaHus cucteM. Knaccudukarys Moenei.

TTpUHIMITEI CUCTEMHOTO MTO/IX0/Ia B MO/IeTMPOBaHUU crcTeM. CUCTEMHOCTb, KaK 0011jee CBOMCTBO
OKpy»Katolero mupa. OnpeziesieHue cucremsl. bosbiive U Masble cucrteMsl. MogesipoBaHye, Kak MeTO[,
Hay4HOro nosHaHusl. MeTozio/ioruueckast OCHOBa MoZienupoBanust. ['unoressl 1 ananorud. Mogesns u
MoienpoBaHue. OyHKIMM Moziesii. Moies cocTaBa M CTPYKTYPhI cucTeMbl. Kaccudukariys Mmojesnet.
VicTopuueckuii MoJie/TbHBIN psifi (hu3nueckre, MacIiTabHbIe, aHA/IOTOBbIE MO/IE/IH, YITPAaB/IeHUeCKUE UTPBI,
Mo/lepoBaHue Ha DBM, MaTemMaTuueckue Mofesn). Buabl MoJepoBaHus CUCTeM.

Tema 2. dopmanu3anys U arOPUTMHU3ALMS TIPOLIECCOB (DYHKITMOHUPOBAHUS CUCTEM. XapaKTePUCTUKU U
MOBeJleHUe CUCTEM.

Ormmcanue cucreMmsl. [11aH poBefjeHrs UCC/Ief0BaHUS CUCTeMbl. MaTeMaTUdeckre CXeMbl MOZeTMPOBAaHUS
cucrem. OOIIMe TIOAXOABI K ITOCTPOEHUI0 MaTeMaTUYeCKUX Mo/jiesielt cucteM. MeTovKa pa3paboTKy U
MAIlIMHHOM peanu3aliiu Mojieiel cucTeMbl. MeToJ0/IornyecKre acreKThl Mo/leTMpoBaHust. TpeboBaHUsS K
MoO/Ie/Ti. JTallbl MO/IeTMPOBaHMs CcTeM. [1oCTpoeHre KOHIIENTYa/TbHBIX MOZE/IEN CUCTEM U UX (hopMar3ariysl.
IMepexop oT onucanus K 6y10uHoN Mozeny. TTo/3TaribI epBOro 3Tarna Mo/leIMPOBaHMUs: TIOCTAHOBKA Y aHaN3
3a/]aud MO/Ie/IMPOBAHUS CUCTEMBI; TPeOOBaHUS K UCXOHON MH(MOPMALIMH U OpraHu3aliiu ee cbopa; TMIIoTe3bl U
TMpeAIo/I0KeHNsT; TapaMeTphl U [TepeMeHHbIe MOJe/IN; OCHOBHOe COZlepyKaHue MOJe/u; KPUTepUU OLIeHK!

3¢ deKTUBHOCTH; TIPOLIe[yPhI alllPOKCUMAIINN; KOHIIeNTya/lbHasi MOJIeJIb CUCTEMBI U ee [JOCTOBEPHOCTb;
TexHuUeckKasi JOKyMeHTal[1s1. AJrTOpUTMU3alis Mojlesiel CUCTeM U WX MalllMHHas peanu3aiius. Jloruueckas
CXeMa MO/IeJTi; MaTeMaTHUeCKHe COOTHOIIIEHUS, [JOCTOBEPHOCTb MOZIE/T CUCTEMBI; BHIOOD MHCTPYMEHTA/TbHBIX
Cpe/iCTB MO/ie/TMPOBAHMsI; TIaH paboT T0 MPOrpaMMHPOBAHUIO; CrielU(MUKALMs U [TOCTPOeHHe TI/IaHa
TporpaMMbl; BepUQUKaLus U TIpoBepKa JJOCTOBEPHOCTH CXeMbI ITPOrpaMMbl; TTPOrpaMMUPOBaHUe; TTpoBepKa
JOCTOBEPHOCTH INPOrpaMMBbl; TEXHAUYECKask JOKyMeHTalus. [losiyueHre U UHTepripeTalys pe3y/ibTaToB
MozieiipoBanus cucteM. [TozsTarb!l TpeTbero 3Tana MoJeIMpoBaHus: IJlaHUpOBaHKe MalllMHHOIO
9KCIEPUMEHTA C MO/IeJIbI0; TpeOOBAHKS K BEIUMC/IUTETHHBIM CPe/ICTBaM; paboure pacyeThl; aHA/ N3
pe3yJIbTaTOB MO/Ie/TMPOBaHus; NpeCcTaB/eHue Pe3ybTaTOB; MHTepIIpeTaLys pe3y/ibTaToB; MOABeeHHE UTOTOB
MO/Ie/TMPOBaHUs U BblJlaua PeKOMeH AL, TeXHuUecKast JOKyMeHTaLlysl.

Tema 3. Mogenu npocTeix cucteM. HernpepeIBHO—IeTepMUHUPOBaHHbIe Moze d. Mogeny, OnrcbiBaeMble
00BIKHOBEHHBIMU JU(QepeHLInanEHBIMUA ypaBHeHusiMH. 3azaua Kot (¢ HadaabHBIMU YCITIOBUSIMUA).
UwucsieHHbIE MeTO/IBI peanu3aiiui — metofi Pyare - Kyrra u ero mogudukaryu. 3ajjaua ¢ rpaHAYHBIMEA
yc/1oBUSIMM (KpaeBas 3a/iava). UncyieHHas peaiv3aliysi MeTo/la KOHEUHBIX pa3HOCTel (HessBHas cxema). Mogenu,




CBOJAIIMECS K AU(depeHLaNbHbIM ypaBHEHUSIM B UaCTHBIX TIPOM3BOJHBIX. 3afaua Koim (ypaBHeHue
TEIVIONPOBOAHOCTH). UKnc/ieHHast peany3aliysi METOA0M KOHEUHbIX pa3HoCTell (siBHast cxeMa). HerpepbiBHO—
CTOXacTHYeCcKre MoJienv. PerpeccroHHbBIe 3aBUCUMOCTH, TOJTyUYeHHbIe TI0 pe3y/ibTaTaM «1aCCUBHOTO»
3KCrepuMeHTa. MeTo/, HaMeHbIIMX KBaJlpaToB. PerpeccrBHbIe 3aBUCHMOCTH, TIOy4eHHbIe 110 pe3y/bTaTaM
«aKTHBHOTO» KCTiepuMeHTa. [11anupoBaHue 1 06paboTKa pe3y/ibTaTOB «aKTUBHOTO» SKCTIIePUMEHTa.

Tema 4. CeTeBble MOZe/IU ¥ MOZieNIM AUHAMUUECKOI'0 IPOrpaMMKPOBaHUSI.

3a/iaua MIaHMPOBaHKMS KOMITJIeKca paboT. YunTeiBaeMble 37ieMeHThI. Pertaembie BOrpockl. CTPYKTypHast
tabsuiia. PawkupoBaHue paboT. YopsijoueHHast CTpyKTypHasi Tabsmvia. CeTeBol rpadvk KOMIUIeKca pabor.
CrpykTypHO—BpeMeHHas Tabsuria. CeTeBoit rpaduk. BpemeHHo#i ceTeBoii rpadumk. Kputnueckue
HekpuTHUeckue paboTel. Kputnueckre v HeKpUTHUYeCcKue Ayru. KpuTrueckuii myThb. AJITOPUTM PeLIeHHUsT
3a[,auM CeTeBOro IJIaHUPOBaHusl. MaTeMaTuueckast (hopManu3alys CUCTeMb! CBsi3el. ONTUMKM3aLys [1aHa
KOMIUIeKca paboT; miepepacrpe/iesieHre pecypcoB; Tiepepacrpe/iesieHre BpeMeHH BhITO/THeHHst pabot. Mogenu
JUHAMUYeCKOro TiporpaMmMupoBanus. OOIias TOCTaHOBKA 33/jau JUHAMUYeCKOT0 TIPOrPaMMHUPOBaHUs.
CranziapTHasi cxeMa pelLleHus 3a/iauy.

Tewma 5. Mozenu TMHEHOT0 MPOrpaMMKPOBaHUs.

Mopenu HelHoro nporpammupoBanus. O61jast 3azia4a JIMHeRHOro MporpaMMHUpoBaHysi. OCHOBHas 3ajiaua
muHelHOoTro riporpammupoBanus (O3J1IT). Kanoruueckast opma 3armmicu O3JII1. T'eomeTprueckas
unrepnpetatys O3JII1. Cumruiekc — MeTO/ pellieHus 3a/ilaul TUHeUMHOro IporpaMMHUpoBaHust. TpaHcriopTHast
3aJaua JMHeHHOro nporpaMMrpoBaHust. Haxoxx/jeHre oropHOro IjiaHa. Y/yullleHue I1aHa [epeBo3oK. Metof,
TOTeHL{aJIOB.

Tema 6. Mogieny Teopuu Urp U MapKOBCKHe MOZe/IM C1yYaiiHbIX [POL{eCCOB.

MapkoBCKHe MoJield CTy4YalHbIX nporieccoB. OrnpeeneHre MapKOBCKOTro rpotiecca. [Iporecc ¢ AMCKpeTHbIMU
cocTaB/srOIMMU. MapKoBckas 1ielb. BepositHocTu cocTosinmil. Ilepexonnble BeposiTHOCTH. CiiyvaiiHble
TIPOLIECCHI C IMCKPETHBIM M HellpepbIBHBIM BpeMeHeM. [Tpotiecc «rubeny v pasMHOXKeHUs1». LJuKInueckuii
niporiecc. VirpoBbie MoJesii 000CHOBaHKS pellieHniA. 3aiauu TeOPHU UTP U CTaTUCTUYeCKUX pelieHni. [Ipeamer
Teopuu Urp. OcHOBHbIe NOHATYSL. [1naTexxHas Matpuia. HIokHss 1 BepxHsist LieHa Urp. I'paHuLIbl MUHMMaKca.
OrneMeHTbl TEOPUM CTaTUCTUYECKUX PellleHHH B YCIOBUSX OMNpeZe/IeHHOCTH.

Tema 7. Moieni MacCcoBOTO 00CTY>KUBaHMSI.

3a/iaur TeOpUM MaccoBOTO 00CTy>KBaHHUs. OCHOBHBIE TTOHSTUS U oTipefienieHus1. [IpeiMeT TeopruK MacCOBOTO
ob6cnyxuBanus. Knaccrudukarus cucrem maccoBoro obcnyxusanust (CMO). XapakTepucTuki 3pQeKTUBHOCTH
obcnykuBanusi. CTaTUCTHUECKOe MOZIeTMPOBaHKe CUCTEM MacCOBOT0 00C/Ty)KMBaHKs. BIOUHbBIN pUHLUI
TIOCTPOEHHBIX CIIOKHBIX cucteM. OCHOBHBIE, 6a30Bbie Mogen CMO U alropuTMBbl MX YHC/IEHHOW peanv3aluu
Ha OBM: ofHOMba3HbIX, oHOKaHaIBEHBIX CMO 0e3 npropuTeToB; oHO(MA3HBIX, 0fHOKaHAMBEHBIX CMO ¢
MpropuTeTamMu; ogHO(a3HbIX, MHOrOKaHabHbIX CMO c ripuopuTeTamut; 0gHO(a3HbIX, MHOTOKaHa bHbIX CMO
c puopuTetamMyd. Maremarrueckasi 00paboTKa pe3y/bTaToB CTaTUCTUUECKOTO0 UMUTAL[IOHHOT'O
MogempoBaHHbIX CMO. OneHka 3¢ ¢eKTHBHOCTH 00C/ Ty KMBaHKS 3asBOK U 3((eKTUBHOCTH pabOTHI KaHAJIOB.
Ontumuszanus CMO.

Tema 8. imuTaliioHHOe MoZieiMpoBaHue cucteM. CTpaTernueckoe IjlaHUpOBaHUe MallIMHHBIX SKCIIePYMEHTOB
10 UMUTALIMOHHOMY MOZEeTMPOBaHUI0. 3HaueHHe TIaHupoBaHus. Pazmuns Mexxay pusnuecKuMu
9KCIepUMeHTaMU U 3KcriepuMeHTamMu Ha DBM. Lesib ryiaHWpoBaHUs 3KCIieprMeHTa. MeTo/ MylaHUpOBaHUS.
CrpykTrypHas Mmogenb. @yHKIMOHaMbHad Mofie/b. PakTOpPHBIN aHaIu3. BeluncieHre ONTUMabHbBIX YCIOBUM.
TakTuueckoe r1aHMpOBaHNe UMUTALMOHHOIO MO/ie/iupoBaHusi cructeM. [Tpobsiema ¢uykryaryu. HauanbHble
ycroBust ¥ paBHOBecusi. Onipe/iesieHre pa3Mepa BbIOOpku. OLjeHUBaHUe Cpe/iHero 3HaUeHHsl, COBOKYITHOCTH.
ABTOKOppeMpoBaHHbIe JaHHbIe. VIcIoib30BaHMe paBUI aBTOMaTHUYeCKOl OCTaHOBKU. MeTozbl
yMeHbIIIeHHbIX gucrepcuii. CTpaTrHLMpoBaHHbIe BHIOOPKH. MeTos KoppeMpoBaHHbIX BEIOOPOK.
Wcrnonb30BaHMe MeTO|0B YMEHBILIEHUS JUCTIEPCUi. SI3bIKOBEIE 1 MHCTPYMEeHTa/lbHbIe CPe/ICTBa peann3aliy
MMUTAaLMOHHOTO MO/e/IMPOBaHUsI CJIOJKHBIX CUCTEM.

Tema 9. O6paboTka 1 aHa/MM3 pe3y/IbTaTOB MOZENMPOBaHUs crcTeM. OCOOeHHOCTH (HUKCALN U
CTaTUCTHUUECKOH 00pab0oTKY pe3ybTaTOB MOZETUpOBaHus cucteM Ha OBM. OcobeHHOCTH MaIlIMHHBIX
9KCIIepUMEeHTOB. MeTo/ibl o1jeHKH. CTaTucTHueckre MeToZibl 00paboTku. 3azaur 06paboTKH pe3y/bTaToB



Mo/ienupoBaHusi. [IpoBepKa CTaTUCTUUeCKUX TUTIOTE3 C MCTI0b30BaHueM KpuTepueB coryacust (CThrO/IeHTa,
KoxpeHa, ®uitiepa, [TupcoHa). AHanu3 ¥ UHTepIIpeTaLys pe3y/ibTaToB MalllMHHOI'O MO/leNIPOBaHMUsl.
KoppensitioHHbIl aHau3 pe3y/bTaToOB MOZenpoBaHus. [rcrnepcoHHbIN aHaIn3 pe3y/bTaToB
MO/le/IMpOBaHusl. PerpecCHoOHHbIN aHanM3 pe3y/1bTaToB MOZenrpoBaHysl. KomvuecTBeHHas oLjeHKa

3¢ deKTHBHOCTH (DYHKIIMOHUPOBAHUS CJIOXKHOM CHCTeMBI (OTIpe/ie/ieHre CUCTeMBI TToKa3aTesiel KauecTsa,
BbI6Op 1 0600CHOBaHMe 00001IIeHHOr0 KpUTepHst KauecTBa). AJTOPUTM OL{eHKH T0Ka3aresiel KauecTsa 1
YKC/IeHHOW peaym3an Ha OBM 0600111eHHOTO KpUTepusl.

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yUarOIUXCA

CamocrosTenbHass paboTa 00yJaroU[uMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBE/J€HHBIM B II. 5.

st obecrieueHus1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLMXCsl MCTIONB3YHOTCS:
OJIeKTPOHHBIE KYPChI, CO3/IaHHbIE B CHICTEMe 3/IeKTPOHHOTO 00yueruss HHI'Y:

MaTtemaThueckoe U UIMUTAl[MOHHOE MO/ie/iipoBaHue, https://e-learning.unn.ru/course/view.php?id=7969.

WHble yueOHO-MeTOAMYECKHE MaTepHaIbI:

YueOHO-MeTo[uUeCKre JOKYMeHTbI, perjlaMeHTHPYHOIHe CaMOCTOSITeNTbHYIO paboTy
ajipeca JOCTyTa K JOKyMeHTaM

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @oHA OLEHOYHBIX CPeACTB [/ TeKyIllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHUII/IMHE (MOAY/II0)

5.1 TunoBbIie 3a/laHHUA, HEOﬁXO}II/IMbIe AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/Iﬂ npu mnpoBejeHHUuU
TEKYIIero KOHTPOJIA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHus (oueHoO4YHOe cpeAcTBO - Tect) ANAA oOUHeHKM C(OPMHPOBAHHOCTH
kovmnerennuu I1K-9:

Ytoonl cBecTH 3asauy JIII c orpannuennsiMu B Bujie HepaBeHCTB K O3JII1 Heo0xoumMo

A. BKmOunTh 100aBOYHBbIE TIepeMeHHbIe B OTPaHUYeHUs U 1ie/ieBYI0 (PyHKIHIO
B. Br/IrOunTH 100aBOYHBIE TIEpeMeHHbIe B OTPAHUYEHHS

C. U3MeHUTH Lje/1eBYI0 (PyHKIUIO

D. BK/OunTh 100aBOYHBIE TIepeMeHHbIe B 1Ie/IeBYH0 (DyHKLIHIO

ITocranoBKa 3afaum JII1 o nuieBoM panjyoHe BbIO/IHEHA IIPH YC/I0BUH

A. He06X0IMMOTO KOJIMUeCTBa MPOyKTOB
B. c6aslaHCHPOBaHHOCTU TTUTaHUS

C. MUHUMM3aI[UH CTOUMOCTH PalliOHa

D. Heo6X0[UMOM THUITIEBOU 1[eHHOCTH

E. 3ajaHHOM IMEThI



HE,E[OCTaTKOM JIMHEHHOT'0 COCTAaBHOI'0 KpUTEepUA ABJIAECTCA

A. yacTHbIe TIOKa3aTenad MOTYT ObITb HECOM3MEePUMBI

B. orcyTcTBHE 06BEKTUBHBIX OLIEHOK BECOBBIX KO3 (UIIMEHTOB
C. JacTHBIe TIOKa3aTed MOTYT 00paIaThCs B Hy /b

D. c/10)KHOCTB MCIOMB30BaHKS METOJ0B YUC/IEHHOM ONTUMU3aLUU

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OtuleHka Kpurepuu onjeHrBaHUs
OT/IMYHO 85-100% mpaBU/IbHBIX OTBETOB
XOPOLLO 66-84 % mpaBWIbHBIX OTBETOB
YZ,0BJIETBOPUTEJILHO 50-65 % npaBUIBHBIX OTBETOB
HEyJ0BJIETBOPUTEBHO MeHb11e 50 %
5.1.2 TunoBble 3ajaHus (oleHOYHOe cpeAcTBO - KoHTposbHas padora) /i OLIEHKH

copmupoBanHocTu KomnereHyuu ITK-9:

3ananie. Ilcnone3ya cuMIIIeKe-MeToO I, pelInTh ClIeIyIONIe 3agadll
1. f=3x; +2x3 - 6x —> max
npu
le + X2 — 33(3 + 6x6 =18
—3x, +2x3 + x, — 2xg = 24
X1+3X3 + 15_43(.'6 = 36
X1y ey X =0
2. f=2x; +3x2 - x4 - max
npu
2.1.'1 — Xz —2x4 -|-x5 =16
3x1 + 2-X2 + Xz — 3.1’4 =18
—x; +3x; + 4x, + x5 = 24
Xiy -y Xg =0

Kpurepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpO/IbHasA padoTa)

OueHka Kpurepuu oLieHUBaHUs

BBICTABJ/IAETCA CTYAEHTY, €C/IU IIPpeACTaB/IEHHAs KOHTPOJIbHAsA pa60Ta BBITIO/IHEHA

OT/INYHO
MOJTHOCTBIO Oe3 OIMOO0K ¥ HeI0UeTOB

XOpOILO BBICTaBJISIeTCS CTYZEHTY, eC/I TIpe/iCTaBIeHHast KOHTPOJIbHast paboTa BBITIO/IHEHA
MOJTHOCTBIO, HO TPH HA/IMUWK B Hell He 6osiee o/{HOM HerpyOoi OIMOKY 1 OIHOTO




OrjeHKa

Kpurepuru orjeHUBaHUS

HezloueTa, He Oosiee Tpex HeZI0UeTOB

YAOBJIETBOPDUTE/IBHO

BBLICTaBJISIETCS CTYAEHTY, eC/IM TIpe/iCTaB/IeHHast UM KOHTPO/IbHas paboTta
BBITIO/THEHA TIPABU/ILHO He MeHee ueM Ha 2/3 Bcelt paboThl Wik B paboTe [I0MyIieHbl
He Oosiee 0JJHOM TPy0OOIi OIIMOKM U ZIBYX HEZOUETOB, He OoJiee OZHOM rpy0oi 1
oJiHOH Herpy0Ooii ommoOKH, He Oosee Tpex HerpyObIX OMIMO0K, 0fHOM HerpyOoi
OIIMOKHU M TPeX HEeJOUETOB, TTPU HAJTMUHH YEeThIPEX-TTATH HeI0UeTOB

HeY/I0B/IeTBOPUTE/ILHO

BBICTABJ/ISIETCS CTY/IEHTY, eC/IU YMC/I0 OLIMOOK U HeJJ0UeTOB B paboTe NPeBLICHIIO
HOPMY /I/IsI OLIEHKH 3 WJTH MPAaBU/IBHO BBITIOIHEHO MeHee 2/3 Bceld paboThl

5.2. OnucaHue MWKaJ/l OLeHUBAHNUA Pe3y/IbTaToB 00ydeHHs 10 JUCIUIIHHE ITPH MPOMEe)XXYTOYHOH

aTTrecTanuu
IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH
YpoBennb
Cq’OPM“pOBafHOCT“ Hey/|0B/IeTBOPUTE/IbH
KOMIeTeHIHii N Y/OBJIETBOPUTE/IEHO X0pOoILIo OT/INYHO
(uHAMKaToOpa
JOCTH)KEeHUs
KOMIIeTeHIIH)
He 3aYTeHO 3a4TEHO
YpoBeHb 3HaHUI B
o MuHumansHoO obneme, YpoBeHb 3HaHMUi1 B
YpoBeHb 3HaHUH HIKe o
JIOIyCTUMBIH YPOBEHb | COOTBETCTBYIOIIEM obneme,
3HaHus MIHHHMAIBHBIX 3HaHW. [JomnyieHo TporpaMme COOTBETCTBYIOIIEM
tpeboBaHuii. imenu ’
MHOT0 Herpy0ObIx TOATOTOBKH. TporpaMMe MO/TOTOBKHY,
MecTo rpy6bie OIMOKH
oMboK HomnyuieHo HecKonMbKo | 6e3 ommbok
HerpyObIX ommboK
[IpogeMoOHCTpHpPOBaHbI
ITpoeMoHCTPHPOBaHbI IIpogeMOHCTPHUPOBaHLI BCe
BCe OCHOBHBIE YMEHVsl.
ITpu perreHnu OCHOBHbIE YMEHHSI. OCHOBHbIE YMEHUS.
PerieHn! Bce OCHOBHbI®
CTaHJApTHBIX 3a7ilauy He | PellleHbI THIOBBIE PeliieHbl BCe OCHOBHbIE
MIPO/IEMOHCTPUPOBAHbI | 3a/jauM C HerpyObIMU 3324M € HerpyGLimn 3a/lauM C OTJe/IbHbIMU
YmeHus A PHp A Py obKamu. o A
OCHOBHBIE YMEHHUSL. ombKamH. HeCyIL|eCTBeHHbIMU
BhITIo/IHEHbI Bce
Vimenu Mecto rpy6bie BrIrio/HeHb! Bce HeJloueTaMH, BBITIOJIHEHbI
3a/laHusl B TIOJTHOM
OIINOKM 3a/laHusl, HO He B BCe 3a/IaHUs B TIOJTHOM
o0BbeMe, HO HEKOTOpbIE
TI0JIHOM 00beMe o0beme
C HeJloyeTaMu
I1pu pewenuu Nwmeetcs IIposemoHCTpUpOBaHbI
CTaHZJApPTHbIX 337lau He | MUHUMAJIbHbBIH Habop 6a30Bble HABbIKU MPU ITpojeMOHCTPHPOBaHbI
Hapbiki MPO/IeMOHCTPHPOBAHbl | HaBBIKOB Ji/IsI PELLIeHUs] | pelleHuH HABBIKH TIPU PELIeHHN
= 6a30Bble HaBbIKU. CTaHJApTHBIX 33/ia4 C CTaHZAapTHBIX 337ia4 C HeCTaH/apTHBIX 33a4 6e3
VImenu Mecto rpy0ble HEKOTOPBIMU HEKOTOPBIMU o1Mb0K U HeJJoueToB
orubKU HeJloyeTaMu HeJloyeTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
Onenka YpoBeHb NOATOTOBKH
3aYTeHO Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opMypoBaHMe KOTOPBIX HarpaBJieHa
OT/IHYHO JMCLMIVIMHA, CHOPMUPOBAHBI Ha YPOBHE HE HIDKE «OT/MYHO», NP 3TOM XOTs Obl ofHa
KOMIIETeHIMs1 ChOPMUPOBAHA Ha YPOBHE «OTJIMUHO»
XOpOI1110 Bce komrmeTeHIMM (YacTd KOMIleTeHLMi), Ha (¢oOpMUpOBaHHWEe KOTOPBIX HarpaB/ieHa
JMCLMIVIMHA, CGOPMHUPOBAHBI Ha YPOBHe He HIDKE «XOpOLIO», TpPU 3TOM XOTS Obl ofHa
KOMITeTeHI[Hst CpOpMUPOBaHa Ha YPOBHE «XODOIIO»




Bce komrmeTeHIMM (YacTd KOMIleTeHLMi), Ha (¢oOpMUpOBaHHEe KOTOPBIX HarpaB/ieHa
y/I0B/IETBOPUTE
LHO JMCLUIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HUXKe «Yy[OBJIETBOPHUTENLHO», MPH 3TOM XOTs ObI
0/JHa KOMITeTeHIIHs1 ChOpPMHpPOBaHa Ha YPOBHE «YOBJIETBOPUTEILHO»
ne HEYAOBMETBOPHT | 114 6b1 0ffHa KOMIIETeHLWs cdopMrpoBaHa Ha ypOBHe «HEYZ0B/IETBOPUTEIBHO»
3a4TeHO eJTbHO i 5 pMHp yP YA P )
5.3 Tunosbie KOHTPOJ/IbHbI€ 3dadHHUA HW/IH HHbI€ MaTepHdJ/Ibl, H806X0]I[I/IMBIE AJIsA OLl€éHKH

pPe3y/ibTdTOB oﬁyqemlﬂ Ha l'lpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX

OIléHUBAHUA:

5.3.1 TumnoBbie 3asaHusi (oOLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) 1A OLEHKHU

copmupoBanHocTH KommneTeHuu [1K-9

Bo3moxkHOCTH ¥ 3G QeKTUBHOCTb MO/Ie/IMPOBAHUS CHICTEM Ha BBIYUC/IUTE/IbHBIX MallIHAX.

OcCHOBHBIe OIXO/IbI K TIOCTPOEHUI0 MaTeMaTUYeCKUX Mogieslell cucteM. TUIIOBble MaTeMaTHYeCKUe CXeMBI.
MeTtozyKa pa3paboTKH ¥ MAllMHHOW peanu3aliy Mojiesiel CUCTEM.

[MTocTpoeHMe MOTeHIMANBHBIX MO/ieNelt cucTeM U UX (hopMaan3aLys.

AnroputMu3anys MoZesied CUCTeM M UX MalllMHHAas peau3alys.

ITosyueHne 1 MHTeprpeTalLlysl pe3y/IbTaTOB MO/e/IMPOBAHUs CUCTEM.

HenpepbIBHO-ZleTepMUHUpPOBaHHass MoJesb 3afiaud Kol M ee peanusaijyisi C MCHO/Ib30BAaHHMEM UMC/IEHHBIX

Nk W=

MeToZoB Jiinepa u ero MoguUKaLUi.

8. HemnpepbIBHO-[jeTepMUHMPOBaHHas MO/ie/lb KpaeBOil 3aflaud M ee UMCJeHHas peaju3alysi C MCIO/Ib30BaHUEM
MeTOZia KOHeUHBIX Pa3HOCTel (HesiBHas CXeMa).

9. HemnpepbIBHO-ZleTeDMUHUPOBAHHAs MOJe/b MpoLiecca paclipoCTpaHeHusl Telsia. YpaBHEHHEe TeIIONPOBOSHOCTU
Dyphbe 1 ero UMC/IeHHOe pellleHre MeTO/I0M KOHeUHbIX Pa3sHOCTel (SBHas cxema).

10. ITnanupoBaHue sxcriepuMeHTa. [IocTpoeHre MHOKECTBEHHOT'O JIMHEHHOT0 ypaBHEeHHsI Perpeccui 1o pe3yJibTaraM
T10JTHOTO (PaKTOPHOT'O 3KCIIepUMeHTa.

11. [TnaHupoBaHKe 3KcniepuMeHTa. [IocTpoeHre MHOXKeCTBEHHOTO JIMHEWHOIO YpaBHEHUS perpecCuu 1o pe3ysbTaTam
ZIPOOHOTO (haKTOPHOTO SKCIIEPUMEHTA.

12.3ajaua maHUpOBaHUsI KOMILIeKca paboT € MCMHO/b30BaHMEM MeTofa CeTeBOro IaHWpoBaHus. [locTaHOBKa
3aflauu.

13. T'eomeTpryecKasi UHTepPITPeTaL{ysi OCHOBHOM 3a/lauyl JIMHEHHOTO NIPOrPaMMUPOBaHHS.

14. Cumniekc-MeTo/, pellieHus 3a/jauy JIMHEMHOr 0 IPOrpaMMHUPOBaHUS; aJTOPUTM ero peaiv3aliy.

15. TabnyHBIN anrOPUTM 3aMeHbl 0a3UCHBIX TIePEMEHHBIX.

16. Cumriekc-meTos,. OTbICKaHUE ONOPHOrO pelleHus.

17. Cummiekc-MeTof. OTbICKaHMe ONTHUMAaIbHOIO peLleHusl.

18.ITocTaHOBKA TPaHCIIOPTHOM 3a/jauH JINHEHHOTO NIPOrPaMMHUPOBaHHUS.

19. Haxoxk/leHre OMOpHOro I/1aHa TPAaHCIIOPTHOM 3a/jauy.

20. YmyuieHue 1iaHa TlepeBO30K B TPAHCIIOPTHOM 3afiayve.

21. PelteHue TpaHCIIOPTHOM 3a/jauyl METOZIOM TOTeHILMaoB.

22. 3ajjaun JUHAMAYeCKOTro TIporpaMMHUpoBaHust. O01Iye XapaKTepHUCTHKH.

23.00miasi MOCTaHOBKA 3a/laudl JAMHAMHUYECKOrO MpOrpaMMUpOBaHMs. VIHTepripeTanysi yripaBjeHuss B ()a30BOM
TIPOCTPaHCTBe.

24. CnyuJaiiHble IPOLieCCh! C AUCKPETHLIM U HellpepbIBHBIM BpeMeHeM. MapKoBCKasl Lielb.

25. MapKOoBCKUii TPOL{eCC € AUCKPETHBIMU COCTOSTHUSIMA U HETIPePLIBHBIM BpeMeHeM.

26. MapKOBCKHIi TIPOLIECC «TUOeM U Pa3MHOXKEHUSI».

27. JuKMueCcKnii MapKOBCKHM MpOLiecc.

28. MeToA CTaTUCTUYECKUX HCIBITAaHUM, KaK OCHOBHOM MeTOJ, MOZE/NVpPOBaHUs MNpU OTCYTCTBUU aHaJIWTHUeCKOW
MO/e/H.

29. Peanu3aryist TEOPUU UTP Ha OCHOBe IJIaTE)KHBIX MaTpPHL], HWKHUX Y BEPXHUX L{eH UrPbI U NPUHLMIIA MUHUMAKCA.

30. AJITOpUTM WMUTALIMOHHOM MOJIe/IM O/HOKAHAJIBbHOW, OfHO(A3HOW CHUCTeMbl MacCcoBOro o6c/IyxuBaHus 6e3
TIPUOPUTETOB.

31. AfTOpUTM HWMUTALIMOHHOM MoO/lennd OAHO(A3HOW, OJHOKAHAIBHON CHUCTEMBI MacCOBOTO OOCTyKMBaHUS C
MIPUOPUTETaMHU.



32. AITOpUTM MMHTALMOHHOW MOZeNd OfHO(a3HOH, MHOrOKaHalbHOM CHCTeMBI MacCcOBOro OOCTyKMBaHUSI Oe3
TIPUOPUTETOB.

33. MeToAb! TeOpUU M/IAHMPOBaHMS SKCIIepUMEHTa.

34. CtpaTernyeckoe TjlaHUPOBaHHe MAIIMHHBIX SKCIIEPUMEHTOB 110 UMUTALIOHHOMY MO/IeTMPOBaHHIO.

35. TakTrueckoe Mj1aHUpPOBaHKe MalllMHHBIX SKCIIePUMEHTOB 110 UIMUTALMOHHOMY MO/le/TMPOBaHHUIO.

36. Craructuueckast 06paboTKa pe3ybTaTOB UMUTALIMIOHHOTO MO/IeIMPOBAHUSL.

37. Anroput™ 1 ob11ye TIPUHLMIBI IPOBEPKH CTaTUCTHUECKUX THITOTe3.

38. MeToayKa 1 airOPUTM TIPOBe/IeHHsI KOPPEJISILMOHHOT0 aHa/Ik3a pe3y/IbTaTOB MMUTALIMOHHOTO MO/e/TMPOBaHYSI.

39. MeToaMKa ¥ alropyuT™ TIPOBe/IeHHsT PerPeCCUOHHOTO aHaIr3a pe3y/IbTaTOB MMUTAI[MOHHOTO MO/Ie/TMPOBaHUS.

40. MeToJ¥Ka U alnrOpyUTM NPOBeJleHus! AMCIIepCUOHHOI0 aHa/li3a pe3y/IbTaToB UMUTALMOHHOTO MOZe/TMPOBaHusI.

41. OrjeHKa afieKBaTHOCTH MO/Ie/TA CII0YKHOW CUCTEMBI.

42.0nenHka 3(dekTBHOCTH  (QYHKLMOHMPOBAHUS CJIOKHOM CHCTeMBbl II0 pe3yJbTaTaM HMWTALIOHHOTO
MO/Ie/TMPOBaHMSI.

43. CpaBHUTe/bHBIN aHA/U3 S3bIKOB MO/IeNIMPOBAHUS.

Kpurepuu oneHuBanus (o1eHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

chOpMHUPOBaHHOCTb KOMITOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMITEeTeHLH
COOTBETCTBYET TPeOOBaHUSAM KOMITETEHTHOCTHOM MO/ OYYIIero BeIMyCKHUKA
Ha JJaHHOM 3Tarie 00yJeHus], 0CHOBaHHBIM Ha TpeboBanusx OC HHI'Y no
OTJINYHO HarpaBJ/IeHUIO TIOAOTOBKH, CTYZeHT FOTOB CaMOCTOSTe/IbHO pellaTh CTaHapTHbIe
Y HeCTaHJapTHbIe TTPOQeCCHOHATLHBIE 33/]aul B IPeIMETHON 00/1acTh
JUCLIMTUIMHBI B COOTBETCTBUM C TUTIAMU 3aZiay NMPo¢eCcCHOHAMbHON AeATeTbHOCTH
OCBanBaeMoU 00pa3oBaTebHOM MPOTrpaMMbl

chOpMHUPOBaHHOCTb KOMITOHEHTHOTO COCTaBa (MHOMUKATOPOB) KOMITEeTeHLH
COOTBETCTBYET TPeOOBaHUSAM KOMITETEHTHOCTHOM MO/ OYyIIero BeITyCKHUKA
Ha JJaHHOM 3Tarie 00yJeHusl, 0CHOBaHHBIM Ha TpeboBanusx OC HHI'Y no
XOpO1110 HarpaBJ/IeHUIO TIOACOTOBKY, HO CTYZEHT FOTOB CAMOCTOSITE/ILHO PeLlaTh TOJIBKO
pa3/IMuHbIe CTaH/IapPTHBIE MPohecCUOHabHbIE 33/IaUl B TIpEIMETHOM 00/1aCTH
JUCLIMTUIMHBI B COOTBETCTBUM C TUTIAMU 3aZiay NMPo¢eCcCHOHaIbHON AeATeTbHOCTH
OCBanBaeMoU 06pa3oBaTebHOM MTPOTrpaMMbl

c¢hopMHUPOBaHHOCTb KOMITIOHEHTHOTO COCTaBa (MHOMKATOPOB) KOMITETeHLH
COOTBETCTBYET B L{eJIOM TpeOOoBaHUSIM KOMIIETeHTHOCTHON Moziesin Oyy1iiero
BBIITYCKHHMKA Ha IaHHOM 3Tarie 00yueHusi, 0CHOBaHHBIM Ha TpeboBanusx OC HHI'Y
YZ0BJIETBOPUTEJILHO TI0 HarpaBJ/IeHUIO TIOATOTOBKH, HO CTYAEHT Crioco0eH pelaTh JIMIIb MUHUMYM
CTaH/|apTHBIX MPodeccroHaNbHbIX 3a/au B TIpeIMeTHOM 00/1aCTH JUCLUIITVHEI B
COOTBETCTBUM C THUIaMU 33/jau podeCcCOHaTBHOM [esITelTbHOCTH OCBauBaeMoi
obpa3oBarenbHOI MpOrpaMMbl

c(hOpMHUPOBaHHOCTh KOMITOHEHTHOTO COCTaBa (MHIWKAaTOPOB) KOMIIETEHIIH He
COOTBETCTBYeT TpeOOBaHUSM KOMITETEHTHOCTHOW MOZE/N OYAYILero BhITyCKHHUKA
Ha JJAHHOM 3Tarie 00yJeHusl, 0CHOBaHHBIM Ha TpeboBanusx OC HHI'Y no
HeYI0B/IeTBOPUTE/ILHO

HarpaBJIeHUIO MOATOTOBKY, CTYZeHT He FOTOB pellaTh IpodeccoHaNbHbIe 3a/jaun
B TIPeZIMETHOM 00/1aCTH JUCLIMTUIMHBI B COOTBETCTBUM C TUTIAMU 337144

npodeCcCHOHABHOM JiesTeTbHOCTH 0CBauBaeMoi 00pa3oBaTe/IbHOW IPOrpaMMBbl




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. be3pykoB Anekceit Mocugosruu. MaTeMaTueCcKoe ¥ UMUTAL[MOHHOE MO/Ie/TUPOBaHue : YueOHOe
rocobue / Poccuiickuii sKoHOMHUYecKuid yHUBepcuteT uM. I'.B. I1nexaHoBa, ¢-n1 CapaToBcKuit
COLIMa/IbHO-9KOHOMUYEeCKHUH UHCTUTYT. - MockBa : OOO "HayuHo-u3gatenbckuii 1ieHTp MHOPA-M",
2019. - 227 c. - [IpodeccroHansHOe obpa3oBanue. - ISBN 978-5-16-012709-5. - ISBN 978-5-16-103017-
2., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=625362&idb=0.

2. BotoHeHko JI. @. IMuTaliioHHOE MO/ie/TMpOBaHue : yueOHUK 1 TIpakTUKyM / JI. ®@. BrioHeHko, M. B.
Muxatinos, T. H. IlepBo3BaHckasi ; o pepakiueii JI. @. BeroHeHko. - Mockga : FOpaiir, 2022. - 283 c. -
(Briciiee obpa3oBanue). - URL: https://urait.ru/bcode/489074 (marta obpaijenusi: 14.08.2022). - ISBN
978-5-534-01098-5 : 1139.00. - TekcrT : asmekTpoHHbIM / ObC "HOpaut".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=818374&idb=0.

3. MoienmpoBaHHe TPOLIECCOB M CUCTeM : yueObHUK u 1pakTuKyM / E. B. CtenbmaliioHok, B. JI.
CrenbMmaitioHok, JI. A. EHukeeBa, C. A. CokoJsioBcKas ; noj, pejakiueii E. B. CTtenbmaliioHoK. - MockBa
: FOpaiiT, 2022. - 289 c. - (Briciiee o6pa3opanue). - URL: https://urait.ru/bcode/489931 (marta
obpamenusi: 14.08.2022). - ISBN 978-5-534-04653-3 : 1159.00. - Tekcr : smekTpoHHbIH // OBC
"FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=820547&idb=0.

4. MozenupoBaHue CUCTeM U nponieccos / nog, peg. Bonkosout B.H., Kosnosa B.H. - Mocksa : FOpawur,
2022. - 450 c. - (Beiciee obpa3oBanue). - URL: https://urait.ru/bcode/489154 (marta obpateHus:
05.01.2022). - ISBN 978-5-9916-7322-8 : 1359.00. - Tekcr : snektpoHHbiii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=785479&idb=0.

[JononHuTtenbHas 1uTeparypa:

1. CoBetoB b. fI. MogenupoBanue crcteMm. [IpakTukyM : yuebHoe rocobue st 6akanaBpos / B. 1.
CogetoB, C. A. fIkoBneB. - 4-e u3j,. ; rep. u jAor. - Mockga : FOpaiit, 2022. - 295 c. - (bakanasp.
Axagemuueckuii Kypc). - URL: https://urait.ru/bcode/509143 (gata obpartenus: 14.08.2022). - ISBN
978-5-9916-2858-7 : 949.00. - Tekcr : anekTpoHHbIH // SBC "FOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821720&idb=0.

2. Tapacuk Brnagumup [TeTpoBru. MaTemMaTrueckoe Mo/ie/TAPOBaHHE TEXHUUECKHUX CHCTEM : YueOHUK /
Benopyccko-Poccuiickuit yauBepcurerT. - 1. - Mocksa : OOO "Hayuno-usgarensckuid jeHTp MH®PA -
M", 2022. - 592 c. - BO - bakanaBpwuart. - ISBN 978-5-16-011996-0. - ISBN 978-5-16-104762-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=837792&idb=0.

3. KoposieB A. B. DKOHOMUKO-MaTeMaTHyeCcKue MeTo/ibl U MozenvpoBaHue / Kopones A. B. - Mocksa :
FOpaiir, 2022. - 280 c. - (Bsiciiee obpa3zoBanue). - URL: https://urait.ru/bcode/490234 (maTa obpaijeHus:
05.01.2022). - ISBN 978-5-534-00883-8 : 899.00. - Tekcr : anekTpoHHslii // SBC "HOpait"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=785207&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUH C CO/IePKaHUeM IUCIUTITAHBI):

JlviieH310HHOE TIporpaMMHOe obecrieueHne: OrieparjioHHasi cucteMa Windows.
JlvteH3noHHOe TIporpaMMHoOe obecrieuerne: MicrosoftOffice.

[TpodeccronanbHbIe 6a3bl JAHHBIX ¥ MH(GOPMAL[IOHHbIE CTIPABOYHBIE CHCTEMBI



Poccuiickuit ungekc HayuHoro uutrpoBanus (PVHL), nnatdopma Elibrary: HaijmonansHas
MH(OpMalMOHHO-aHa/IUTHUYecKasi cuctema.Azipec goctyta: http://elibrary.ru/project_risc.asp

'APAHT. NHdopmalioHHO-TTpaBOBOM TopTas [ neKTpoHHbIN pecypc].— Afipec fgocTymna:
http://www.garant.ru

MathSciNet:uadopmaioHHo-61b/mMorpadryeckas v pedepaTtrBHas 0a3a JaHHBIX TI0 MaTeMaTHKe, B T.4.
TMPUK/IaJHOM MaTeMaTHKe U CTaTUCTUKe. DneKTpoHHas Bepcusi MathematicalReviews.Aznpec foctymna:
http://www.ams.org/mathscinet

Math-Net.Ru: Ob1iepoccuiickuii MaTeMaTrdecKuil noptan.Azpec gocrtyma: http://www.mathnet.ru/
CB0OOJHO pacripocTpaHsieMoe IporpaMMHoe obecrieyeHue:

nporpammHoe obecrieuenrie LibreOffice;
nporpaMMHOe obecrieueHue YandexBrowser;
nporpaMMHoe obecrieuerue Paint.NET;
nporpaMMHoe obecrieuenre Pascal ABC.NET

OneKTpoHHbIe OUO/TMOTEeUHbIE CUCTEMBI U OUO/IMOTEKH:

OnekTpoHHas 6ubnmoreuHas cucrema "Jlane" https://e.lanbook.com/

OnekTpoHHas 6ubmoTeuHas cucrema "KoHcymbTaHT ctysenTa'http://www.studentlibrary.ru/
OnekTpoHHasi 6ubMoTeuHas cuctema "FOpaut"http://www.urait.ru/ebs

OnekTpoHHasi 6ubroTeuHas cucteMa "Znanium" http://znanium.com/
OnekTpoHHO-0MbOMOTeUHast crucTteMa YHuBepcuTeTckas 6ubmorekaONLINEhttp://biblioclub.ru/

dyHgameHTambHas 6ubmoreka HHI'Y www.lib.unn.ru/
Caiit 6ubmoTteku Ap3amacckoro puirana HHI'Y. — Axgpec goctyma: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpPBITBIe OHJIalH-KYpChl Hikeropozckoro yauBepcureta uM. H.W. JTobaueBckoro»
https://mooc.unn.ru/

IMTopTan «CoBpeMeHHast LjudpoBasi obpa3oBaresbHas cpefia Poccutickoit @epmepaiium»
https://online.edu.ru/public/promo

7. MaTepHua/IbHO-TeXHHYECKoe ofecreueHUe JUCHUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMH
cpe/icTBaMH 00yueHHsI, KOMITbIOTePaMH.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
WHGOPMAaILIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noArotToBKu/crietianbHocTH 09.03.03 - [puksiagHas UHPoOpMaTHKa.



ABtop(b1): Bonoaun Avzpert MuxaitioBuy, KaHAUAAT MelarornueCcKnX Hayk, JOLIeHT
CraryeB Asniekcell AHaTOJIbeBUY, KaHIW/JaT Mefaroruueckux HaykK, JJOLeHT.

Peniensent(bl): AAMnyprH Huikonaii [leTpoBUyY, JOKTOP TEXHUUECKUX HaYK.
3aBepyromuii Kadepoii: Hecteposa Jlapuca FOpreBHa, KaHIuUJaT Mefaroruueckux Hayk.

ITporpamMmMa oobpeHa Ha 3ace/jaHUM MeTOANUECKOM Komuccuu ot 27.11.2024 r., mpoTokos Ne 9.
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