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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuunnuza 51.B.03 MopenvpoBaHye cucTeM OTHOCUTCS K YacTH, (POpMUPyeMOil yuaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

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

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE
COOTBETCTBHH €

dopmMmupyeMble HanMeHoBaHMe OLleHOYHOr'0 CPeACTBa

KOMIIeTeHI[UH
(xof, copmep>kaHue

(Mopymo), B

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)

YK-2: CnocobeH YK-2.1: [lemoHcmpupyem YK-2.1: 3adaHus

ynpas/isimb 3HAHUe OCHOBHbIX 5Manog 3Hamb noHsAMuUe «cucmema», Tecm 3quém:

NpOEKMOM Ha ecex JcusHeHHo20 yukaa UT- Kamezopuu «¢azoeoe KonmponbHbie

smanax e2o

JHCU3HEHHO2O0 UuKia

npoekma.
YK-2.2: [lemoHcmpupyem
YMeHue pazpabambieams U
aHanusuposamb
a/1bmepHamueHble 8apuaHmbl
N/IGHUPOBAHUS 3MAN08
npoekma 0415 00CMuX}ceHuUst
HaMeueHHbIX yenell.

YK-2.3: [lemoHcmpupyem
Haau4ue npakmu4ecKo20
onbima npuHsimus peweHuti Ha
pasAuyHblX smanax

KOHKpemHbIX NPOeKNo8.

npocmpaHcmeo», «cobbimue»,
«s168/1eHUe», «N0BLOCHUE»,
MemoOb! ynpaeneHus
npoekmamu. Lleab, cooepoicarue
u pesynbmam HT-
npoeKmuposaHusi.

Ymemb npumeHsmb Memoobl
Op2AHU3AYUU CAONHCHBIX
sKcnepmus3 ¢ Yenbio
uccne008aHus Cmpykmypbl
npoeKmupyemblX CUCMeM.
Bnademb memodamu UT-
npoeKmupoeaHus, Memooamu
mMamemamu4eckozo

MOOenupoeaHus,

YK-2.2:

3Hamb ocHOBbI pazpabomku u
aHaaU3a aabmepHamueHbIX
8apuaHmo8 NAaHUpOB8aHust
3amanoe npoekma 0151
docmudiceHusl HaMeueHHbIX
yesnetl.

Ymemb nposodums ananus
UH(pOpMAYUOHHBIX pecypcog 045
00CMUICeHUs1 HAMeUeHHbIX
pe3ynbmamos; paspabambieams
npoekmbl, onpedensimp yenegble
Manbl U OCHOBHble
HanpaeneHus pabom

Bnademb memooamu oyeHKuU
a¢ppexmueHocmu npoekma, a

makoice nompeﬁHocmu 8

80NpoChbl




pecypcax

YK-2.3:

3Hamb OCHOBbI NPUHAMUS
peueHull Ha pasAu4HbIX 3Manax
KOHKpemHbIX NPOeKmos

Ymemb npumeHsmb Ha
npakmuke 0CHO8bl NPUHSAIMUS
pewleHull Ha pasauYHbIX Smanax
KOHKpemHbIX NPOeKmos
Bnademb Hasbikamu
Npakmuyeckozo onbima
NpuHsAmMus peweHuli Ha

PA3/AuUYHbIX 5Manax KOHKpemHbIX

npoexkmoe
ITK-8: Cnocoben IIK-8.1: Jlemoncmpupyem IIK-8.1: 3aoaHus
npoekmuposamb 3HAHUe COBPEeMEHHbIX 3Hamb OCHOBHblEe NOHAMUS U Tecm 3quém:
UHopMayuoHHble MexHOo02ULl NPOEKMUPOBAHUS. | NPUHYUNbI MOOEAUPOBAHUS KoHmposbHble
npoyeccbl u

poy UH(pOpMAYUOHHBIX NPOYecco8  |cucmem; OCHOBHble KOHYenyuu
cucmemsl ¢ 80NnpoCh!

u cucmem. MO0eAupogaHust cucmem

UCnoAb308aHUEM
UHHOBAUUOHHBIX TIK-8.2: JlemoHcmpupyem Ymemb ucnoab3oeamb OCHOBHbIE

UHCMPYMeHMAAbHbIX
cpedcma.

YMeHue NpumMeHsimb
UHHOBAYUOHHbIE
UHCMPYMeHMAAbHble
cpedcmea npu
NpoeKmupoeaHuu
UHDOPMAYUOHHBIX NPOYeccos
u cucmem.

IIK-8.3: Umeem
npakmuyeckuti onbim
NpoeKmuposaHust
UHpopMayUOHHBIX Npoyeccos
U cucmem ¢ UCnOAb308aHUeM

UHHOBAYUOHHbIX

UHCMPYMeHMANbHbIX CPeOCms.

MemoObl U npuembl
NpoeKMupo8aHusi apXumexkmypbl
HC npeonpusmutl u
opeanu3ayuil 8 NpuKAaoHoul
obnacmu, 0603Hauumb
Ha3HayeHue u yeau paspabomxu
uHpopmayuoHHoll cucmembl
Bnadems HaebiKamu
onpedesieHust cocmaga u
codepatcanus pabom,
00603HaueHus Ha3HaueHus U yeau
pazpabomku uHgopmayuoHHoll
cucmembl

IIK-8.2:

3Hamb Kaaccugpukayuro u
OCHOBHble KOHYenmya/abHble
Mooenu cucmem;
¢opmanusayuro u
a120puUMMU3ayuI0 Npoyeccos
(pyHKYUOHUPOBAHUS cUCMEM.
Ymemb npumeHsmb OCHOBHblE
npuHyunbl opeaHusayuu
pabombi no MOOeAUPOBAHUIO
npuknaoubix UC u
DEUHJICUHUPUHR2Y NPUKAAOHbIX U
UHPOPMAYUOHHBIX NPOYECcos
npeonpusimus u op2aHu3ayuu.
Bnademb Haebikamu
npumMeHeHuUsl UHHOBAYUOHHble
UHCMpyMeHMabHble cpedcmeda




npu npoeKmuposaHuu
UHGOPMAYUOHHBIX NPOYECccos U

cucmem.

ITK-8.3:

3Hamb 0CHOBbI NPOEKMUPOBAHUS
UH(pOPMAYUOHHBIX NPOYeccos u
cucmem € UCNoAb308aHUEM
UHHOBAYUOHHbBIX
UHCMPYMEHMAAbHbIX CpeoCcms.
Ymemb npoekmuposamb
uHpopmayuoHHble npoyecchbl u
cucmembl € UCNOAb308aAHUEM
UHHOBAYUOHHbBIX
UHCMPYMeHMAanbHbIX cpeocms.
Bnademb Haebikamu npogedeHust
Hay4HO20 3KCcnepumeHma ¢
nomoujblo mamemamuyueckoti
modenu npoyecca unu sieneHus,
aHaausa moodesnetl, OYeHKU U
UHmMepnpemayuu pe3yabmamos
uccnedoeaHust U cocmasneHust
npakmuyeckux pekomeHoayuti
no UX NPUMEHEeHU!o U
€08epuIeHCMB0BAHUIO OAHHBIX

Memoooe.
IIK-9: CnocobeH I1K-9.1: [lemoHcmpupyem IIK-9.1: 3aodaHus
PpyKogoOumb 3HAHUe 6a308blx NPUHYUNOS 3Hamb 0CHOBHble Memoohbl Tecm 3quém:
npoekmamu no KOHUenyuu cucmembl, npogedeHus 06c1edo6aHus
KoumposnbHble
co30anuio u OCHOBAHHOL HA 3HAHUSX, U ope2aHu3ayuli, 8biseneHust
s s
MoOepHu3ayuu . . 3 o 80npocChl
Helipocemegoll napaou2mbl UHGOPMAYUOHHbIX
2ubpudHbix MUC, P pv p6 4 . .
6asupyiowuxcs Ha npuHsmust peweHuli npu nompebHocmeil nosib3oeamesnell
KOHyenyuu NIAHUPOBAHUU NPOEKMo8 u popmupoearus mpeb6ogaHuli K
cucmemblt, 2ubpudHbix UUC. 6asam OaHHbIX U 6a3am 3HaHuLl

OCHOBAHHOU Ha
3HAHUSAX, U
COBPEMEeHHbIX
Helipocemesbix
mexHoM02UsIX

NpUHAMUs pewleHul.

IIK-9.2: JlemoHcmpupyem
YMeHUe op2aHu308amb
KOMAHOMbIl N00X00 K
€030aHur0 U ModepHuU3ayuu
2ubpudHbix UHUC.

I1K-9.3: Umeem onbim
paspabomku 8 komaxoe
KOHKpemHo20 npoekma no
€030aHuIo 06010UKU
2ubpudHoti UUC.

UHpopMayuUoHHOII cucmeMbl.
Ymemb ucnonb308amb OCHOBHble
MemoObl npogedeHuUs
o6cnedosaHus opeanusayul,
8bls18/1eHUS UH(POPMAYUOHHDIX
nompebHocmeil noab3oeamenetl
u popmuposarus mpeb6ogaHuli K
6asam 0aHHbix u 6asam 3HaHuil
uHpopmayuoHHoli cucmeme
npuMeHUmenbHoO K
coomeemcmaytoujell
opeanusayuu.

Bnademb cogpeMeHHbIMU
MemoOuUKamu u mexHoA02USMU
Nno020mMo8KU U nposedeHust
o6cnedoeaHus opearusayul,
8bls16/1€HUS1 UHPOPMAYUOHHBIX

nompetHocmeli nosib3ogamesneli




u popmupoearus mpeb6ogaHuli K
6azam 0aHHbIX u 6azam 3HaHuil
uHpopmayuoHHoil cucmeme
NpUMeHUMebHO K
coomgemcmayioujetl

opeaHusayuu.

TMK-9.2:

3Hamb 0CHOB8bl KOMAHOHO20
nooxo0da K co30aHuo U
ModepHusayuu 2ubpudHbix TUC.
Ymemnb op2aHu3zogamb
KOMAHOMbIU N00X00 K CO30aHUIO
U MoOepHU3ayuu 2UOPUOHBIX
Hnuc.

Baademb Hagbikamu no
Op2aHu3ayuu KOMaHOHO20
nooxooda K co30aHuio u
MmodepHusayuu 2ubpudHbix TUC.

IIK-9.3:

3Hamb 0CHOBbI pYKOBOOCMBa
KOHKpemHbIMU NPOeKmamu no
€030aHu0 U MoOdepHU3ayuu
2ubpudHbix MUC.

Ymemb pykoeodumb
KOHKpemHbIMU NPOeKMamu no
€030aHu0 U ModepHU3ayuu
2ubpudHbix MUC.

Bnademb Haebikamu
DYKO80OCMBA KOHKpemHbIMU
npoekmamu no co30aHuio u
ModepHusayuu 2ubpuoHbix THC.

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

ouyHas 3a04yHasn
O011as TPy/J0EMKOCTBD, 3.€e. 3 3
YacoB 1o yuedGHOMY I/IaHY 108 108
B TOM UHCIIe
ay/JUTOPHBIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHS JIEKI[HOHHOT'0 THIIA 16
- 3aHATHS CEMHHAPCKOro THINa (MpaKkTH4ecKue 3aHATHs / 1abopaTopHbie 16
paboThI)
- KCP 1 1
camocTosiTe/IbHasi paboTa 75 93
IIpomexyTouyHas arrecTanys 0 4




3auér

3auér

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C yYKa3aHueM OmMEeOeHHO20 HAa HUX Ko/auuecmed
aKaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsmuli)

HanmMeHoBaHue pa3/iesioB U TeM AUCLIATIMHBI

Bcero (uachbi)

B TOM 4HcJ/e

KonTtakTHas pabora (paboTa Bo
B3aUMO/IefICTBHH C TIpero/iaBaTesieM), 4achl U3

HHUX

3aHSTHS CamocTosTe/bHas
CeMHUHapCKOro paGora
3aHaTHA TUIa o0yuyarowerocs,
JIEKITMOHHOTO | (TIPaKTHYEeCKHe Bcero Hacel
THIa 3aHsTHs/mabopar
OpHbIe paboThI),
Yyachl

0 3 0 3 o} 3 0 3 0 3

o ¢ i o o iy ¢ | ¢ i ¢

0 0 0 0 0 0 0 0 0 0
Tema 1. OcHOBHbIE HOHHTHH W TIPUHLIATIE] MOA/IMPOBAHKA CUCTEM. | 4 1 9 0 9 0 4 0 9 1
Knaccudukauus mozeneid.
Tema 2. ®opmanu3sanyst ¥ anropuTMU3aLiist IpoLieccoB 13 1 9 1 9 0 4 1 9 1
(bYHKIMOHUPOBAHNS CUCTEM.
Tema 3. Mogieny NpoCTBIX CACTEM. 13 12 2 0 2 1 4 1 9 11
Tema 4. C

ema eTeBble MOJe/IU U MO/ie/I1 IMHAMUYEeCKOr0 13 14 ) 1 ’ 1 4 ’ 9 12
MpPOrpaMMHPOBaHUSI.
Tema 5. Mogieny TMHeHOTr0 IPOrpaMMUPOBAHUS. 13 14 2 1 2 1 4 2 9 12
Tema 6. M 71
ema oJle/l TEOPUU UrP U MapKOBCKHe MO/Ie/IU C/Ty4aiHbIX 14 14 ) 1 ) 1 4 ) 10 12

TPOLIECCOB.
Tema 7. Mogieni MaccoBOro o0C/Ty)KUBaHUsI. 14 13 2 0 2 1 4 1 10 12
Tema 8. VImuTaliioHHOe MO/je/TMpOBaHNe CUCTEM. 14 13 2 0 2 1 4 1 10 12
ATTecrtarust 0 4
KCP 1 1 1 1
HWtoro 108 | 108 16 ‘ 4 16 ‘ 6 33 11 75 93

Conep)KaHue Pa3je/ioB U TeM JUCHUIIIMHBI

Tema 1. OCHOBHBIE TIOHSTHUS U TIPUHLIAITBEI MO/Ie/TMPOBaHus cucteM. Knaccudukaiys Moene.
TTpUHIMITBEI CUCTEMHOTO TTO/IX0/Ia B MO/IeTMPOBaHUU crcteM. CUCTEMHOCTb, KaK 0011jee CBOMCTBO
OKpyarorero mupa. OnpezesieHre CUCTeMBbI. bombIime 1 Manble CUCTEMBI.

MOAEJ’II/IPOBEIHI/IG, KadK METO/[, Hay4YHOIr'O IT03HdAHMHH. METO,E[OJIOFH‘JECKEIH OCHOBa MO/Jie/IMDOBaHMHs. I'unoTe3sl U

a”ajorud. Mogiens v MogenupoBanue. OyHKIMU Mogenu. Mogenu cocTaBa U CTPYKTYPbI CUCTEMBI.

Knaccudukaiiys Mogeneii. Victopuueckuii MoZiesibHbIH psif (hr3nueckre, MaciiTabHbIe, aHaI0rOBbIe MOJIEJIH,

yTpaBieHuecKue Urpbl, MofiepoBaHue Ha DBM, MareMaTuueckre Mojenu). Bubsl MoieTMpoBaHUsl CUCTEM.

Tewma 2. ®opmanu3anyis ¥ alTrOPUTMH3ALIMS TIPOTeCCOB (PYHKITMOHUPOBAHUST CUCTEM.
XapakTepuCTUKU U TIOBeJieHue cucTeM. VI3MeHUMBOCTh, HalMuMe OKpYy)Katolllel cpefibl, IDOTUBOMHTYUTUBHOE

rnosejeHne, TeHAeHIUA K YXYAUIeHNIO0 XdPAKTePUCTUK, B3daMMO03aBUCHMOCTD, OpraHM3aliys. Omnrcanue

cuctemsl. I1nan rpoBeeHud nccjiejoBaHsa CUCTEeMBI.

MareMaTh4ecKre CXeMbl MO/leTupoBanust crcteM. OOIIMe MOAX0/bI K TIOCTPOEHUIO0 MaTeMaTHYeCKUX Mo/ieiel

cucteM. Marematuueckue cxeMel. dopmasbHast MoJiesib 06beKkTa. TurnoBbie cxembl (D-cxembl, F-cxemebl, Q-

cxeMbl, N-cxeMbl, A-CXEMEL.).




MertopvKa pa3pabOTK1 U MALLIMHHOW peany3aliii MoJiesiel cucteMbl. MeToA0/I0rHUecKre acTieKTh
MO/Ie/TUpOBaHusl. TpeOoBaHMs K MO/Ie/TH. JTarbl MO/Ie/TUPOBAHMS CUCTEM.

ITocTpoeHre KOHLIENTYaIbHBIX MO/Iesiel crcTeM 1 uX Gopmanm3anys. Ilepexos oT onucanust K 6;10UHOM
Mozienu. [Tof3Tarbl mepBoro sTara Mo/ie/TMpOBaHuUs: TIOCTAaHOBKA U aHa/IN3 3a/laull MO/Ie/TMPOBAHUSI CUCTEMBI;
TpebOBaHMs K MCXOJHOM MH(OPMALIUK U OpraHU3aliy ee cOOpa; TUMOTe3bl ¥ TIPe/ITIOI0KeH S, TapaMeTphl 1
repeMeHHbIe MO/Ie/Id; OCHOBHOE COJiepyKaHue MO/leNii; KpUTepUH OLeHKU 3P (eKTUBHOCTH; MPOLIeypPhbl
aTnmMpOKCUMAIIUW; KOHIIeNTya/lbHasi MOZIe/ib CUCTEMBI U ee [JOCTOBEPHOCTD; TeXHUYeCKasi JOKYMeHTAaIHsl.
AnroputrMu3anys Mofesied CUCTeM Y MX MalllMHHasl peasu3auusi. [[pUHLMITBI TOCTPOeHKST MOZETUPYIOIIAX
aIropyuTMOB (TIpuHIUILI Dt u dz). ®opMebl Mpe/icTaBIeH!s] MO/IeNTUPYIOIIUX aarOpUTMOB (0000ITIeHHas,
JleTajibHasi, JIoThYecKast CxeMa MporpaMMBbl).

[MopsTans! BTOpOro 3Tara Mo/je/IMpOBaHus: JIorhyeckasi cxeMa MO/ie/ii; MaTeMaTUuecKre COOTHOILIeHUS,
JIOCTOBEPHOCThL MOJIE/T CUCTEMBI; BHIOOP MHCTPYMEHTA/TBHBIX CPE/ICTB MO/Ie/TMPOBAHMS; TIaH paboT 1o
MPOTPaMMHUPOBAHHIO; CITeLUUKALIUS U TIOCTPOEHHe TTaHa MPOrpaMMbl; BepruduKalys U MpoBepKa
[IOCTOBEPHOCTU CXeMbI TPOrpaMMbI; TPOrpaMMHUPOBaHUe; TPOBePKa I0CTOBEPHOCTU TTPOrPaMMBbl; TeXHUUeCKast
JIOKyMeHTaLUsI.

[MonyueHue u UHTepIIpeTaLMsi pe3y/IbTaTOB MO/IeTMPOBaHUs cucTeM. [1o/j3Taribl TpeTbero 3Tara
MOZIe/TUPOBAHUS: TUVIAHWPOBAHHEe MAIlIMHHOTO dKCIIepPUMEeHTa C MO/IeNbI0; TpPeOOBaHUS K BEIUUC/TUTETEHBIM
cpezcTBaM; paboure pacyeThl; aHAU3 Pe3y/IbTaTOB MOAETUPOBAHMS; TIPeCTaBIeHHe Pe3y/IbTaToB;
MHTepIIpeTalysi pe3y/bTaToB; M0/iBe/leHre UTOTOB MOZe/TMPOBaHUS U Bbllaua PeKOMEeH/AINM; TeXHUYeCKast
JIOKyMeHTaIUsl.

Tema 3. Mogzenu npoCThIX CUCTEM.

HernpepbIBHO—/1eTePMUHNPOBAaHHBIE MoZied. Mogenu, onvchbiBaeMble 00BIKHOBEHHBIMU An(depeHIaTbHbIMU
ypaBHEHUSIMHU.

3azava Ko (c HauaabHBIMU YCIOBUSIMM). YUKC/IeHHBIE METObI Peaini3aliui — MeTo/| Jijiepa U ero
MoAubUKaLUN.

3a/jaua ¢ rpaHUYHBIMU YCIOBUSIMU (KpaeBasi 3aZiaua). UrceHHasi peasu3aliysi MeTo/la KOHeUHBIX pa3HOCTel
(HesBHasa cxema).

Mogenu, cBogsiuecs K AuddepeHIaabHbIM ypaBHEHUSIM B YaCTHBIX MIPOU3BOIHBIX. 3aaua Kot
(ypaBHeHHe TeII0NpoBOJHOCTH). UrcieHHas peaau3aliys MeTOA0OM KOHEeUHbBIX pa3HOCTel (sIBHast Cxema).
HenpepbiBHO—CTOXacTHYeCKUe Mofienu. PerpecCcOHHbIe 3aBUCUMOCTH, TTOJIyUeHHbIe TI0 pe3y/ibTaTaM
«TIaCCUBHOTO» KCIIePUMeHTa. MeTo | HAUMEHBIIINX KBaJpaToB.

PerpeccuBHbIe 3aBUCUMOCTH, TI0/TyUeHHBIE TI0 Pe3y/ibTaTaM «aKTUBHOTO» KCriepuMeHTa. [1naHupoBanue u
00paboTKa pe3y/bTaTOB «aKTUBHOTO» SKCIIEPUMEHTA.

Tema 4. CeTeBble MOZEIM ¥ MOZAEIA AUHAMUUYECKOT0 POrPaMMKPOBaHUSI.

3ajaua MIaHUPOBAHKS KOMIUIEKCA paboT. YunThiBaeMbie 37ieMeHThI. PeriaemMbie BOnpockl. CTPYKTypHast
tabsma. PawkupoBaHue paboT. YTiopsijoueHHasi CTPyKTypHasi Tabimia.

CeTteBoii rpadvk Komruiekca pabot. CTpyKTypHO—BpeMeHHast Tabnumiia. CeTepoli Tpaduk. BpemeHHol ceTeBoi
rpaduk. Kputnueckre HeKpuTHUecKue paboTel. KpuTHueckre U HEKpUTHUeCKUe Tyrd. KpUTHUeCKui myTh.
AnropuT™ pelieHus 3aau CeTeBOro MIaHUPOBaHWsl. MaTeMaThueckast (hopMan3aLysi CUCTeMBI CBs3ei.
OnTrmu3anys 11aHa KoMIiekca paboT; repepacrpe/ie/ieHHe pecypCcoB; Tiepepaciipe/iesieHrie BpeMeH!
BBIMOJ/THEHUS paboT.

Mogenu AUHaMUUYECKOTo MporpaMMypoBadus. OO6Iasi MocTaHOBKA 3aZiaudl JMHAMHUECKOT0
riporpaMmupoBanus. CTaHZapTHas CXeMa pelleHus 3a/Iaum.

Tewma 5. Mozenu TMHeHOTO MPOrpaMMKPOBaHUsI.

Mogenu nvHeRHOTO NporpaMMupoBanust. O61ijas 3a/jaua TUHeHHOTo porpaMmMupoBanust. OCHOBHas 3a/1ada
nmuHelHOoro riporpammupoBanus (O3JIIT). Kanonuueckast opma 3armmicu O3JII1. T'eomeTpruueckas
unTepnperarust O3JII1. CuMmriziekc — MeTO/ pellieHUs 3a/lauMl TMHEMHOTO MPOrpaMMHUPOBaHUs.
TpaHcriopTHas 3a/1aua TMHEWHOTO TTPOrpaMMUPOBaHus. HaxoxieHre OropHOro T1aHa. YJ/TyJllleHue ryiaHa
nepeBO30K. MeTo/, MOTeHIUAIOB.

Tewma 6. Mozien Teopuu Urp ¥ MapKOBCKHe MO/IeJTH C/TyualfHbIX MPOLIeCCOB.



MapkoBcKHe Mofieli Cly4aiHbIX TiporieccoB. OripesiesieHe MapKOBCKOT0 mpotiecca. [Ipotiecc ¢ JUCKpeTHbIMU
cocTas/siroIMMU. MapKoBckas 1ierb. BepositTHocTu cocTosiHui. IlepexosHble BeposiTHOCTH. CiiyyaiiHble
TMIPOLIECCHI C IMCKPETHBIM M HellpephIBHBIM BpeMeHeM. ITporiecc «rubenu v pasMHOXKeHUs» . LJuKInueckuii
TIpoLjecc.

HWrpoBble Mozieni 000CHOBaHMSI pellieHr. 3a/1aui TeOPUH UTP U CTaTUCTUUECKUX pelneHui. [Ipeamer Teopun
urp. OcHoBHble noHATUA. [I1aTeskHas Marpunia. HyokHssA U BepxHsis LieHa Urp. ['paHuLibl MUHMMAaKCa.
O/eMeHThbl TeOPHH CTaTUCTUUECKUX pellieHUH B YC/IOBUSIX OIpe/ie/IeHHOCTH.

Tema 7. Mogieii MacCOBOTO 0OC/Ty>KUBaHUSI.

3a/iaur TeopUM MaccoBoro o0cyKuBaHus. OCHOBHBIE TTOHATHS U oripefienieHys1. [IpeiMeT Teoprn MaccoBOTrO
obcnyxuBanus. Knaccugukarus cucrteM MaccoBoro obcmyxusanust (CMO). XapakTepucTUKH 3PPeKTHUBHOCTH
00C/Ty>KUBaHUSI.

CraTucTHueckoe MOZIeTMPOBaHUe CCTEM MaCCOBOTO 00C/Ty KMBaHKs. BIOUHBIN MPUHLIUIT TOCTPOEHHBIX
CJI0KHBIX cucTeM. OcHOBHBIE, 6a30Bbie Mogen CMO 1 anropyuTMbI UX YMC/IeHHOW peany3aluu Ha DBM:
ofHO(a3HbBIX, 0JHOKaHATBHBIX CMO 0e3 MpuopuTeToB; 0{HO(MA3HBIX, 0/JHOKaHaMBEHEIX CMO ¢ mpuopuTeTamu;
ogHo¢asHbIX, MHOTOKaHabHbIX CMO ¢ npuopuTeTamu; ogHo(a3HbIX, MHOTOKaHaabHbIX CMO c
MIPUOPUTETAMHU.

MaremaTuueckasi 00paboTKa pe3y/bTaTOB CTaTUCTHUECKOT0 MMUTALIMOHHOTO MozierpoBaHHbeIX CMO. OrieHka
3¢dexTUBHOCTH 06CTYKMBaHUS 3asiBOK U 3P deKTUBHOCTH paboThl KaHanoB. OnruMusariys CMO.

Tema 8. UMuTaLlMOHHOE MOZE/TMPOBAHUE CUCTEM.

CrpaTternueckoe rjiaHMpOBaHue MAIIMHHBIX SKCIIEPUMEHTOB 110 UMUTALIMOHHOMY MOZIe/IMPOBaHUI0. 3HaueHue
TJIaHUPOBaHUs. Pa3nmuumst Mexxay hu3nueCKUMU SKCIiepUMeHTaMU U dKcriepuMeHTaMy Ha OBM. Lenb
IIJIAHUPOBaHUs 3KCIlepuMeHTa. Metoy, riaHupoBanusi. CTpyKTypHast MoZesib. DyHKIMOHA/IBHAS MOZEb.
dakKTopHbIl aHanu3. BeluncnieHne onTUMabHbBIX YCI0BUM.

TakTHueckoe IylaHUPOBaHHE UMUTALIOHHOTO MO/le/TupoBaHust cucteM. [Tpobsiema duykryaryu. HauanbHeie
yCJIOBUS ¥ paBHOBecusi. OnipeZiesieHre pa3mepa Boibopku. OLjeHUBaHHe CPeJHero 3HaueHusl, COBOKYTTHOCTH.
ABTOKOppeMpoBaHHbIe /laHHbIe. VIcrob30BaHue NpaBr/ aBTOMaTHUYeCKOM 0CTaHOBKU. MeTozbl
yMeHbIlIeHHbIX Avcnepcuid. CtpaTtrduirpoBaHHbie BbIOOPKU. Pycckasi pyneTka u pasduenue. Metof
KOpPpe/IMpOBaHHbIX BEIOOPOK. VcIio/b30BaHre METO/[0B YMeHBIIIeHHsI UCTIePCHH.

S3BIKOBBIE U UHCTPYMEHTAaJIbHbIE CPeCTBA pealu3aliid UIMUATALMOHHOIO MOZEe/IMPOBAHUS CJI0XKHBIX CUCTEM.

4. YueOHO-MeToaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B ceDdsi MOJATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM /I7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTalil M0 WUTOTaM OCBOEHHS JTUCLATUIAHBI
MIPUBEJ€HHBIM B II. 5.

[nst obecrieueHrst CaMOCTOSITENTBHOM PabOTHI 00yUarOIXCsl UCTIONB3YHOTCS:

- 37IeKTPOHHBIN Kypc "MogenvpoBanue cuctem" (https://e-learning.unn.ru/course/view.php?id=8007).
VHble yueOHO-MeTOqMUeCKHe MaTeprasbl: YueOHO-MeTOAUYeCKre JOKYMEHTbI, periaMeHTHPYIOLe
CaMOCTOATE/ILHYIO paboTy

azpeca JOCTyma K OKyMeHTaM

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

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

5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTeCcTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHUSA:



5.1.1 TunoBble 3ajaHusi (OLleHOYHOEe CpPe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
KomneTeHipuu YK-2:

3ajianne. [TocTponTh Ha KOOP/IHHATHOM MIIOCKOCTH 00IACTh JOMYCTHMBIX PelIeHHil i HAlTH
HanoOoJbllIee H HalMeHbIIee 3HaueHIle THHeHON QYHKINH f B 3TOH 001acTH.

Xy — Xy =4
f=2x1+ 3x2 mpr {5x; + 3x, <15
x1+x2£6

5.1.2 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHHs) /ISl OIeHKH C(HOpMHPOBAHHOCTH
komnerennuu ITK-8:

®abpuka nmpousBoguT TpH Buja kpacku K1, K2, K3 1 ucnosnb3yeT A1 KaXX/J0M KpaCcKy TpY BUA ChIpbs — A, b,
B. HopMbI pacxo/ia ChIpbsi Ha TIPOM3BO/ICTBO KPACOK 3a/IaHbl B TaO/THIIe

Bugpi TWIbl Kpacku
CBIPbSI
K1 K2 K3
A 2 1 4
b 1 3 D
B 7 6 al

3aracel ChIphbsi A Ha CK/ajie paBHbI 45 y.ed., ceIpbsi b — 70 y.ex., cbipbs B — 200 y.ea. ITpubblib OT peanu3aiyu
opHoii 6anku kpacku K1 paBHa 65 y.e., K2 -90 y.e., K3—-70y.e.

CocTaBuUTb T/IaH TIPOM3BO/ICTBA KPACKH TakK, YTOOBI MPUOLLTL OT peau3aluu Oblia HAauOOJIbILIEH.

5.1.3 TumnoBbie 3afaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) A/l OLeHKH C(opMHPOBAHHOCTH
xkomnetrenuu ITK-9:

3aganne. Hcroae3yd CHMILTEKC-METO/, PeIINTE CIEAYIOIIe 3a1aul
S =3x1 +2x3 - 6x6 — max
IpH

2xq + x5, — 3x5 + 6x, = 18
—3x; + 2x3 + x4, — 2x, = 24
x; +3x3 + x5 — 4xg = 36
Xy s =0

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeACTBO - 3aJaHusl)

OneHka Kpurepuu orieHMBaHUs

OTBeT IoJHBIN ¥ TIPaBU/ILHBIN Ha OCHOBaHUM W3YUYeHHOU Teopuu; MaTepuas
OTJ/IAYHO M37I0’)KeH B He0OXOAMMO¥ JIOTHUeCKO# MoC/Ie0BaTe/TbHOCTH, TPAMOTHBIA HayUYHBIN
SI3bIK; OTBET CaMOCTOSITeTbHBIN.




OueHka Kpurtepuu oLieHUBaHUs

OTBeT IMOJIHBIN U MPaBU/IbHBIM HA OCHOBAHUM U3YUE€HHOU TeOpUM; MaTepuan
W3/10KeH B He00X0IMMOM JIOTHUeCKOH 10C/eI0BaTeIbHOCTH TIPU 3TOM JOMYIIeHbI

XOpOLIO0
[IBe-TPU HeCyI|eCTBeHHBIE OIHUOKH, UCIIPaB/IeHHbIe TI0 TpebOBaHUIO
rpernoziaBaressi.
OTBeT MOJHBIN, HO TIPU 3TOM JIOTYIIeHa CYIleCTBeHHasl OIMOKa M/TH HeTIOTHbIH,
VOB/IETBOPUTETHHO

HeCBSA3HBIN OTBET.

OtBeT 0OHapy’>K1UBaeT HETIOHMMaHKe CTY/JEeHTOM OCHOBHOT'O COJiep>KaHusl yueOHOoro
Hey/IOB/IETBOPUTE/IBHO  MaTepuasia WM JIOMyIleHbI CyIlleCTBeHHbIe OIMOKH, KOTOPbIe He MOT'YT ObITh
WCITIpaBJieHbl TIPY HAaBOZSIIMX BOTIPOCaX IperojaBarers.

5.1.4 TunoBble 3ajaHus (oreHouHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTHU
KomnereHnu YK-2:

1. CnyuaiiHbie GaKkTOpPbI MOJE/TH MPHUO/IM)KEHHO MO)KHO 3aMEeHUTD He C/TyJalHBIMHU KOrja
A. pacnipefiesieHue cilydalHbIX ()aKTOPOB U3BECTHO
B. auamna3oH ux pa3bpoca cpaBHUTeTBHO MaJjl
C. HEBO3MOJKHO OIIpe/Ie/IUTh XapaKTep UX U3MeHeHUI
D. 13BecTHO UX MaTeMaTUuecKoe OXKUjaHue
E. 00beKT peanu3yeT CBOIO (hYHKLIMIO MHOTOKPAaTHO
2. MeTo/ onITUMH3AI[UH B CPeJHEM MO)KHO MCII0/Ib30BaTh eC/IH 00'beKT peaiu3yeT CBOH
(yHKIMH MHOTOKpPaTHO M OTHOCHTE/IHLHO C/IyYaiiHbIX ()aKTOPOB M3BECTHO
A. micniepcust
B. maTemaTuyeckoe oxxujaHve
C. maHHBIE U3MepeHNnH
D. coBmMecTHOe pacripejiesieHue
E. nnana3oH usmeHeHus
3. VIrpa Ha3bIBaeTcs MapHO# TOrja, Korjaa
A. Bce napTHephbl BBICTYTIAIOT KaK /IBa TPOTHBHUKA
B. mapTHephI UMEIOT 10 [iBe CTpaTeruu
C. Urpa coziep>kKuT TOJIbKO /iBe CTpaTeruu
D. BCce mapTHepbI CTPYNIUPOBaHbI B TIaphI
4. ®opMy/IHMPOBKa MPUHIMIIA ONTHUMA/IBHOCTH: ONTHMa/IbHAsA CTPaTerusi 00/1ajaer
CBOWCTBOM ONITUMA/IbHOCTH
A. pyHKIMY BBIMTPHIIIA Ha BCEX MPeAbIAYIIUX IIarax
B. Ha npeApIAyIKX IIarax Mporjecca
C. dhyHKI[MHM BBIMIPHIIIA Ha KaXK/IOM IIare
D. ¢byHKIMY BRIUTPBIIIA HA BCEX MOC/IeAYIOMIMX HIarax
E. HauMHas C JaHHOTO 11ara 1 0 KOHLja nporecca
5. BpemeHHOMU pe3epB 3TO
A. CPOK OKOHYAHUSI CaMOM «JJTMHHOM» PabOThI
B. Bpemsi, Ha KOTOpoe MOXXeT OBITh 3ajJiepykaHa pabora 6e3 yiriep6Oa /151 0011IIero cpoka



C. cymma BpeMeHH KPUTHYeCKUX paboT
D. cpok OKOHUaHUs Toc/ie/iHel paboThbl
E. cpok okoHuUaHus1 KOMIIeKca paboT

5.1.5 TumnoBbie 3afaHusa (omeHOYHOe cpeacTBO - Tect) A1A OLEeHKH C(HOPMHUPOBAHHOCTH
kKovmnerennuu ITK-8:

1. TpaHcnopTHas 3a/jaya C KpUTepHeM BpeMeHH K/IacCU(PUIMPYeTCs C/IeAyIUM 00pa3om
A. sBnsietcst 3agaueit JIT1
B. He aBnsiercs 3agaueit JIIT u He pemaetcs metogamu JITT
C. He siBnsieTcst 3asaueit JIIT, HO MoXKeT OBITh K Hell CBeJleHa
D. MoxeT ObITh CBeJleHa K HeCKOJIbKUM 3aziauam JITT
E. cBopuTCs K 3azaue JIIT myTem BBefjeHUs «I00aBOUHBIX TIepeMEHHBIX»
2. HenpepbiBHOM Henbio MapKoBa Ha3biBaeTcsi MapKoOBCKMil po1ecc, B KOTOPOM
A. ¥3BeCTHO pacrpe/iesieHie BpeMeHH repexo/ja U3 COCTOsIHME B COCTOSIHUE
B. cobbITHs Mepexo/ia U3 COCTOSTHUS B COCTOSIHYE 00pa3yIOT HETOTHYIO TPYIITY
C. nepexo/| U3 COCTOSIHUSI B COCTOSIHUE TIPOMCXOJUT B C/IyuaiiHble MOMEHTbI BpeMeH!
D. cobbITHs TIepexo/ia U3 COCTOSTHUSL B COCTOSIHHE 00pa3yroT MOJHYO IPYIITY
3. UuCTOoM 1|eHOH UIPbI Ha3bIBAlOT
A. 11eHy B Ce/I/IOBOM TOUKe
B. MMHMMa/bHO-BO3MOJKHbBIM BBIATPBILL
C. MakCHManbHO-BO3MO>KHBIM TIPOUTPHILLI
D. MMHMMabHO-BO3MO>KHBIW TIPOUTPHILL
E. MakcuMMabHO-BO3MOXKHBINM BBIMIPBILL
4. JIns ynpolieHHs pellleHHsI TPAHCIIOPTHOM 3a/jauM ¢ H30bITKOM 3asiBOK (HenmpaBU/IbHBIM
0a/1aHCcoM) He06X0 UMO
A. BBeCTU (PUKTUBHBIN MTYHKT OTTPY3KH
B. BBecTH (DMKTHBHBIN MYHKT Ha3HaUeHUsI
C. M3MeHUTH 3HaK 3HaueHUl 00beMOB TMOCTaBOK
D. BBeCTU (PMKTHBHBIE TYHKThl HA3HAUEHUS U OTIPY3KU
5. BpeMeHHBIM ceTeBbIM rpakoM Ha3bIBaeTcs ceTeBoi rpaduk,
A. yriopsijoueHHBIH 110 BpeMeHH BBITTO/THEHHUs pabOThI
B. Ha KOTOpPOM TpOCTaB/IeHa JJIUTeTHbHOCTb PabOThI
C. Ha KOTOPOM [JIMHA CTPeJIKH MPOTIOPLMOHA/TBHA AJTUTeTbHOCTH PaboThI
D. mocTpoeHHbI B/I0/Ib BpEMEHHOM OCH C YUeTOM JJIUTeTbHOCTH paboT

5.1.6 TumnoBble 3ajaHus (oneHouHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTH
komnerennuu ITK-9:

1. Mopennb AB/IAETCA JeTePMUHUPOBAHHOM, eC/TH
A. 3a7aHbI Mpejiesibl U3MeHeHUs! 37IeMeHTOB PellleHus], BXOSIINX B KpUTePUit
3¢ deKTUBHOCTH
B. oHa He Co/iep)KUT Heorpe/ie/ieHHbIX (DaKTOPOB
C. (ukcrpoBaHbl BCe BHeIlIHUe (aKTOPbl—YC/IOBUS U TIpe/ie/ibl u3MeHeHHs (PaKTOpoB
3JIEMEHTOB pelleHust
D. u3BeCTHBI Npe/ie/ibl U3MEeHEHUsI BCeX 37IeMeHTOB PellleHus
E. 13BecTHbI 3HaUeHHsl BCeX BHEILIHUX (PAaKTOPOB
2. Yc/10BHO-0NITHUMA/IbHOE yIIPaB/ieHHe — 3TO yIpaBJ/ieHNe, MPUBOAAIIee MPOoLecc



A. Ha war Briepef,
B. Ha 1ar Hazaf
C. 13 Haya/IbHOW TOUKU B [JaHHYIO
D. 13 Haya/IbHOU TOUKHU B KOHEUHYIO
E. 13 JaHHOV TOUKH B KOHEYHYIO
3. DYHKIUA YCI0BHOT'0 ONITHMA/IbHOT0 BHIUIPHILIA ONpeje/saeTcs
A. QpyHKUMOHA/IBHBIM YpaBHEHUEM JUHAMUUeCKOT0 TPOrpaMMUPOBaHKs
B. dyHK1Mel BoIMIPbILIA Ha TIPe/bIy1LeM I1are
C. cymMMoOli BBIMIPBIILIEN Ha BCeX I1arax rnpotiecca
D. dyHKIMel BbIUTPHILIA HA JAHHOM Iliare
E. cymMMOUl BBIMTPBIIIEN OT JAHHOTO 11ara 0 KOHLIA rporjecca
4. Yucno KpUTHYECKHX NMyTel Ha ceTeBOM rpaguke
A) <3
B) 1
a2l
D) paBHO (n + 1 — m), TA€ 1 — 9UCIO YT, M — YUCIIO Y3II0B
E) paBHO 9UCIy paboT JIeJICHHOMY Ha YHCIIO «(QHKTHBHBIX» paboT

5. IlocraHoBKa 3agauu JIII o nuieBoM panjioHe BBINIO/IHEHA IIPU YC/I0BUH
A. 3ajlaHHOU IUeThI
B. cbanmaHCUPOBaHHOCTU TTUTAHUS
C. He0OXOMMOT0 KOJTMUECTBA MPOAYKTOB
D. MMHMMM3aLIMU CTOMMOCTH paLiioHa
E. HeoOxouMol NHITeBO TIeHHOCTH
6. HeocTaTKOM COCTaBHOT0 KpUTEepHs B BH/Ie APO0H SIB/IAETCS
A. CJIOXKHOCTb UCMO/Tb30BaHUSI METO/IOB YMCJIEHHOW OMTUMU3aLuU
B. BO3MOXXHOCTB B3aMHOU KOMITeHCAl[UM pa3HOPOJHBIX [T0Ka3aresein
C. nokasarey CTOsilIIMe B 3HaMeHaTe/le MOT'yT 00palljaThCsi B HYJIb
D. oTcyTcTBHE 00BEKTUBHBIX OL[EHOK BECOBBIX KO3((MHULIEHTOB
7. JIMYHBIM X0/{0M Ha3bIBAaeTCsl BLIOOP BapHaHTa JeiCTBHI
A. myTem GpocaHreM MOHETHI U KOCTel
B. CKpBITHO OT NPOTUBHUKA
C. urpokom
D. HarpaB/ieHHBIX Ha BBe/leHHe NTPOTUBHUKA B 3a0/y>KjeH1e
E. HaHOCAL[MIT MaKCHMaJIbHBIN yi1iep6 MPOTUBHUKY

8,l[ﬂl{a IJIaTe:kHasl MaTpHIA: 2 -2 3| BEpXHﬂSl H HHKHAA ILIeHa HIPbI
2

CoCTaBJasAeT
A)—1,-1
B)1,-1
03,2
D)2, 2

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)



Ouenka Kputepun ouieHuBaHus
OTJ/INYHO 85-100% mnpaBUIBHBIX OTBETOB
XOPOLLO 66-84 % rpaBUIBHBIX OTBETOB
YZ,0BJIETBOPUTEJILHO 50-65 % npaBUIBHBIX OTBETOB
HeyZl0BJIETBOPUTEJILHO MeHblIe 50 %

5.2. OnucaHue WKaJ/l OLeHHBAHNSA Pe3y/IbTaTOB 00y4eHHsI 10 JUCIUIIHHE NTPH MPOMEeXXYTOYHOH

aTTecTanyu
IIIkana OIl€HMBAaHUA CCl)OpMI/IPOBaHHOCTH KOMIIEeTEeHIIUHN
YpoBennb
¢)OPMHUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/IOB/IeTBOPHUTETHHO XOpOLIOo OTJINYHO
(uHAMKaToOpa
JOCTH)KEHHUS
KOMIIeTeHI[UH)
He 3a4TeHO 3auTeHo
YpOBeHb 3HaHUi B
. MuHMMaTBHO obbeme, YpoBeHb 3HaHWH B
YpoBeHb 3HaHUM HIKe o
JIOIyCTHUMBIN yPOBEHb | COOTBETCTBYIOLIEM obbeme,
MUHHMaJ/IbHbIX -
3HaHus o 3HaHM#. [Jony1ieHo nporpamMme COOTBETCTBYIOLLIEM
TpeboBanuii. menu
MHOT'0O Herpy0bIx TMO/ITOTOBKH. MporpamMMe T0/r0TOBKH,
MecTo rpybbie MoKy
o1IboK HomnyieHo HecKobKo | 6e3 ommbok
HerpyObIX OmIboK
ITpogeMoHCTPHUPOBaHbI
ITpo/ieMOHCTPUPOBaHEI ITpo/ieMOHCTPHPOBaHEI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu pereHnH OCHOBHBIE YMEHHUSI. OCHOBHbIE YMEHHUS.
PelieHbl Bce OCHOBHbIE
CTaHZApPTHBIX 337lauy He | PellleHbI THIOBbIE PeliieHbl BCe OCHOBHbIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3a5aum C HerpyGrimn 3aflauul C OT/ie/IbHBIMU
Ymenus y OLIMOKaMHU.
OCHOBHBIE YMEHUSI. oMbKaMH. HeCyIIeCTBeHHBIMH
BelnosiHeHb! Bce
Vmenu mecto rpy0Obie BeImonHeHs! Bce HeJ|0YeTaMH, BBIITOJTHEHbI
3a/laHusl B TIOJTHOM
omubKu 3a/laHus, HO He B BCe 3a/laHUs B [1OJTHOM
ob6beme, HO HEKOTOpbIE
MoHOM 06beMe obbeme
C HefloYeTaMH
IIpu perenun Nwmeetca [IpogeMoHCTpHpPOBaHbI
CTaHZApTHBIX 337lauy He | MUHUMaJIbHBIM Habop 0a30Bble HaBbIKU NPU ITpo/ieMOHCTPUPOBaHBI
P MIPO/IEMOHCTPHPOBAaHBI HaBBIKOB [IJIs] PeLleHNsT | pelleHur HaBBIKH TIPY PeLlIeHNH
= 6a30Bble HaBbIKH. CTaHJAPTHBIX 3a/ia4 C CTaHZAPTHBIX 3a/a4 C HeCTaH/JapTHEBIX 3a7au 6e3
Vimenu Mecto rpy6bie HEeKOTOPBIMU HEKOTOPBIMU o1IMO0K U HeJJoueToB
OIIMOKU HeJ0ueTaMHu HeJlJ0ueTaMH
IIIkana OLl€HUBAHHA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb OJr0OTOBKH
Bce kommereHUMM (4acTM KOMIleTeHLMH), Ha (OpMHpOBaHMe KOTOPBIX HarpaB/ieHa
OT/INYHO JMCLIMIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIXKE «OT/JMYHO», NP 3TOM XOTs OBl OfHa
KOMIIeTeHIMsl CHOPMHUPOBAHA HAa YPOBHE «OTIMYHO»
Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opMypoBaHMe KOTOPBIX HarpaBiieHa
3aYTeHO XO0pOLIo MCLIUMIUIAHA, CHOPMUPOBAHBI HA YPOBHE He HIDKE «XOpPOLIO», MPH 3TOM XOTs Obl OfHa
KOMIIETeHIMs1 ChOpMUPOBaHa Ha YPOBHE «XOPOILIO»
OB/IETBODHTEN Bce komrmeTeHIMM (YacTH KOMIleTeHLMi), Ha (¢oOpMUpOBaHHe KOTOPBIX HarpaB/eHa
ii‘w P JMCLIMIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKe «Yy[OBJIETBOPUTENBLHO», MPH 3TOM XOTs Obl
0/1Ha KOMIIeTeHILMsl ChOPMHUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTEEHO»
He HeyoBeTBOpUT | XoTs 6bl 0fHa KOMIIeTeHLMst CHOPMUPOBaHA HA YPOBHE «HEY/[OB/IETBOPHTEILHOY.




3d4TEeHO e/IbHO

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe /il OLEHKH
pe3y/ibTaToB 00ydyeHHMsi Ha TPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTepUeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /A OLEHKHU
copMHUPOBAHHOCTH KoMIleTeHIMU Y K-2

1.

SRR S

© N

10.

CHUCTeMHOCTb, Kak 0011jee CBOHCTBO OKPY’KaroIllero Mupa.

Cucrema U OKpy>Karoljasi cpejia.

CucTeMHBIN aHa/MN3, KaK OOIIUiA MOAX0/] K UCC/IeJOBaHUIO CUCTEM.

MopenvpoBaHue, Kak MeTO/] HAyYHOI'O MO3HaHUSI.

AsropyuT™MH3alMs Moiesield CUCTeM Y UX MalllMHHasi peasu3aliysi.
HernpepbiBHO-ZleTepMUHUPOBaHHasi MOZiesib 3a7auu Kollv 1 ee peany3aljysi C UCI0J/Ib30BaHUEM
YKMC/IeHHBIX MeTO/I0B Diljiepa U ero MoAu(pUKaLUiA.

OcHoBHas 3a/iaua TMHENHOr0 MPOrpaMMMUPOBaHUS U ero KaHOHMYecKast (hopma 3arvcu.

. 'eomeTpuueckas uHTepripeTaLysi OCHOBHOM 3a/lauyl JIMHEHHOTO MPOrpaMMHUPOBaHUSI.
. Cumriekc-MeTo/, pelleHus 3a/aud JIMHEeHHOrO0 TpPOTrpaMMHUPOBAaHUs; alarOpUTM  €ero

peanu3aluu.
TabMuHbBIN afTOPUTM 3aMeHbI 0a3UCHBIX TIepeMeHHBIX.

5.3.2 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBaHHocTH KommnereHnuu [1K-8

1.

ik

10.
11.
12.
13.
14.
15.
16.

Krnaccudukaiys BUZioB MOZIe/TUPOBAHUST CUCTEM.

Bo3moxxHocTH ¥ 3(D(PeKTUBHOCTb MO/Ie/TUPOBAHUS CUCTEM Ha BBIUHMC/IUTETHLHBIX MallliHaX.
MeTouKa pa3paboTKy ¥ MallIMHHOW peasiu3aliuy Mo/iesiel CUCTeM.

[MTosiyuyeHrie ¥ UHTePTIPeTAlLUs pe3yIbTaTOB MO/Ie/TMPOBAaHUS CUCTEM.
HernpepbIBHO-IeTepPMUHUPOBaHHAas: MOJe/Tb Tpoliecca pacrpoCTpaHeHUsl Terjia. YpaBHeHHe
TeTIONPOBOAHOCTH Dypbe 1 ero urcaeHHoe pellieHre MeTOJ0M KOHEUHBIX pa3HOCTel (sBHas
cxema).

. Croxactuueckue MO/Jie/in. HOCTpOEHI/Ie MHO>KeCTBEHHOI'0 JTHHEMHOro YpaBHEHHA perpeccuu

MEeTOJO0M HAdMMEHBIINX KBaJApPATOB.

. Croxactuueckue wmofenud. IlocTpoeHre — He/JMHEWHOTO  ypaBHEHUS  perpeccuu C

HCI10J/Ib30BaHHWEM METO/Jd BEIpaBHUBAHMHA.

. [InanupoBanue »skcrepuMeHTa. IlocTpoeHHe MHOXXECTBEHHOTO JIMHEMHOTO —ypaBHEHHs

perpeccuu 1o pe3y/abTaTaM JpOOHOTO (PaKTOPHOTO FKCIIepUMeHTa.

. 3a,qaqa MMIaHMPOBaHKA KOMILJIEKCa p360T C HMCIIO/Ib30BAHHEM MeTO/ia CeTEBOI'0O IVIAaHKMPOBAHMA.

ITocTraHoBKa 3ajaum.
CeteBoii rpaduik Komriekca pabot. BpemeHHo# ceTeBoii rpaduk.
Onrumu3aLus raaHa Komrjiekca pabor.
Cummiekc-metos. OTbICKaHMe OTIOPHOI'O PelleHuUs.
[TocTaHOBKa TPaHCIIOPTHOM 3a/iau¥l JIMHEHMHOTO IMPOrpaMMHUPOBaHMUS.
YnyuineHue rnjaHa nepeBOo30K B TPaHCIIOPTHOU 3ajayve.
3afaun AUHAMUYECKOT0 TIporpaMMupoBanust. OO1Iie XapaKTepUCTHKH.
OO1muii anropuT™ pelilieHys 3a/lauy JUHAMHUYeCKOTr0 TIPOrpaMMHPOBAHHUSI.



17.
18.
19.
20.
21.
22.
23.

CnyuaiiHble TIPOL[CChI C IUCKPETHBIM U HelpephIBHLIM BpeMeHeM. MapKOBCKasl 11eTlb.
[Totok cobbIThii. ITpocTeiiiiinii MOTOK U ero CBOMCTBA.

LMk Mueckuii MapKOBCKUI MpoLiecc.

3ajjauM ¥ TIpe]MeT TEOPUU WUI'P Y CTAaTUCTUYECKUX PelleHuH.

Teopusi ctaTicTiyeckux peleHnii. OCHOBHBIE MTOJI0KEHHUS.

Krnaccudukarys v onvcaHvie CUCTEM MacCOBOTO 00C/Ty>KUBaHUS.

AJITOPUTM UMHUTALIMOHHOM Mojienu oHOoda3HOoM, O/HOKaHa/IbHOW CHCTeMbl MaCCOBOTO

00C/Ty>KUBaHUS C TIPUOPUTETAMHU.

24, MeTtozbl TeOpUH MJIAHUPOBAHKWS SKCIIEPUMEHTa.

25. TakTUyeckoe IUIAHMPOBAHHWE MAIIMHHBIX 3KCIIEPUMEHTOB I10 HWMUTALMOHHOMY
MO/Ie/IMPOBAHUIO.

26. AJITOpYTM U 0011[1Ie TIPUHLIUIIBI TPOBEPKH CTaTUCTUUECKUX THITOTe3.

27. Metoavka ¥ aJroputM IpOBeJeHUs KOPPessLMOHHOIO aHaau3a pe3y/IbTaToB

HWMHTALIMOHHOI'O MO e/TMPOBaHUA.

28.

MeTofivKa ¥ aIroOpuTM TIPOBeJieHHs [AWUCIIePCMOHHOTO aHalu3a pe3yJ/bTaToB

HWMHTALIMOHHOI'O MO e/TMPOBaHUA.

29.

OrjeHka 3¢ dheKTUBHOCTU (PYHKIIMOHUPOBAHUS CJIOXKHON CUCTEMBI 110 pe3yJ/ibTaTaM

HWMHTALIMOHHOI'0O MO e/IMPOBaHUA.

5.3.3 TunoBbie 3apaHusa (oneHOUHOe CpeACcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHmu [1K-9

1. CucTeMHOCTB, Kak 00I1jee CBOMCTBO OKPY’KaloI[ero MHUpA.

SRR I

CucreMa 1 OKpyKarowjasi cpeja.

CucTeMHBIN aHa/M3, Kak 001U MOAX0/] K UCCIe[JOBAaHUIO CUCTEM.

MogenvpoBaHue, Kak MeTO/, HAyYHOI'O TTO3HAHMUSI.

AnroputMuzaiiys Moziesiell CUCTeM Y MX MalllMHHasH peann3aliys.
HernpepbiBHO-AeTepMUHUPOBaHHAasi Mo/ie/Tb 3a/jauu Kolliv 1 ee peanu3aiiysi C UCI0J/Ib30BaHHEM

YKC/IEHHBIX METOZIOB Dilsiepa 1 ero Mo udrKaLui.
7. OcHOBHas 3a/jaua JTMHEMHOro IPOrpaMMHPOBaHUS 1 ero KaHOHWUecKast (hoopMa 3armcHu.

8. I'eomeTprueckast UHTepIpeTaLysi OCHOBHOM 3a/lauM JIMHEMHOIO NTPOrpaMMUPOBaHMS.

9. CuMIUIeKC-MeTO/, pelleHusl 3a/aud JIMHEeMHOrO0 TpOrpaMMMPOBAHMS; aarOpUTM  €ero
peayv3aLyy.

10. TabuuHbINA anTOPUTM 3aMeHbl 0a3UCHBIX TePeMeHHBIX.

Kputepuu onjeHnBaHus (0LleHOYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OrneHka

Kpurepuu orjeHUBaHUs

3a4uTeHOo

chopMHUPOBaHHOCTb KOMITIOHEHTHOT'O COCTaBa (MHAUKAaTOPOB) KOMITETEHL[M COOTBETCTBYET B
1[eJIoM TpeOOBaHMSM KOMIIETEHTHOCTHOW MOZiesiv OYAyIero BeITYCKHUKA Ha JaHHOM dTarie
obyueHusi, ocHOBaHHBIM Ha TpeboBaausax OC HHI'Y 1o Hanpa/ieHUro TIOAITOTOBKH, CTY/IEHT Kak
MHHUMYM CIOCO0OeH pelaTh CTaHjapTHbIe MPOQeCcCHOHaNbHbIe 3a/lauy B MTPeAMEeTHON 001acTu
JOUCLIMIVIMHBI B COOTBETCTBUU C TUIIAMU 3a/iau IIPo(eCCUOHAIBHOM JlesiTe/IbHOCTH OCBauBaeMoM
obpa3oBaTeIbHOM MPOTrPaMMbl

He
3a4TeHO

Cc(hopMHPOBAaHHOCTL KOMITOHEHTHOT'O COCTaBa (MHJUKATOPOB) KOMITeTEHI[1I He COOTBETCTBYeT
TpeOOBaHUSIM KOMITETEHTHOCTHOU MO/ie/Ti OyTyITiero BeIMyCKHUKA Ha IAaHHOM 3Tarie 00yJyeHus],
OCHOBaHHBIM Ha TpeboBaHussx OC HHI'Y 1o HarpaB/ieHuIo TIO/[TOTOBKY, CTY/IEHT He TOTOB PelllaTh




OueHka Kputepuu onieHuBaHUs

nipodeccrioHanbHbIE 33/1aUU B TIPeIMeTHOM 00/1aCTH JUCLUIUTAHBI B COOTBETCTBUM C TUTIAMH 3aJau
nipodecCHOHANBLHOM /1esITe/TbHOCTH 0CBaBaeMo 00pa30oBaTelbHON TIPOrPaMMBbl

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Konomeituenko Asia CepreeBHa. MaTeMaThyeCcKoe MO/ie/TMPOBaHKe M ITPOEKTHPOBaHue : YueOHoe
rocobue / OpJIOBCKUM rOCy/JapCTBEHHBIN arpapHbIii yHuBepcuteT uM. H.B. TTapaxuHa; ®enepaibHbiii
Hay4HbIW LIEHTP arpapHOi 3KOHOMHKKH U COLIMAIbHOTO Pa3BUTHUS Ce/IbCKUX TeppuTopuii - BHUN
5KOHOMUKH CeIbCKOro X03s11cTBa; Op/I0OBCKUM rOCYapCTBEHHBIN arpapHbli yHUBepcuTeT uM. H.B.
[TapaxwuHa. - 1. - Mocksa : OOO "HayuHo-u3gatenbckuii 1jeHTp MHOPA-M", 2021. - 181 c. - Cpennee
npodeccroHabHOe obpa3oBanue. - ISBN 978-5-16-015651-4. - ISBN 97,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=769880&idb=0.

2. Babamm Anekcanp BaagumupoBuu. MoziempoBaHue cUCTeMbl 3al{uThl MH(GopMaruu: [IpakTUKyM :
YuebHoe rocobue / HaloHabHBIN MCC/Ie0BaTe/IbCKUN YHUBEPCUTET ""BhICias 11Koia 9KOHOMUKH ', -
3-e 3. - Mockga : U3parensckuii Lientp PUOP, 2020. - 320 c. - BO - bakanaBpuart. - ISBN 978-5-369-
01848-4. - ISBN 978-5-16-108538-7. - ISBN 978-5-16-016214-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=632290&idb=0.

3. BoppoBckuii I'. A. ®du3nueckrie 0CHOBbI MaTeMaTHUeCKOT0 MO/Ie/TMPOBaHUs : yUeOHUK U TIPAaKTUKYM /
I'. A. bopposckuii, A. C. KongpatbeB, A. Yoyzaepu. - 2-e U3, ; UCTIP. U Jom. - Mocksa : FOpaiit, 2022. -
319 c. - (Boicmiee obpa3oBanue). - URL: https://urait.ru/bcode/491147 (nata obparmenus: 14.08.2022). -
ISBN 978-5-534-05365-4 : 1019.00. - Tekcrt : 3nektpoHHbIi // DBC "FOpaut".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=817910&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. CocHoBuKOB I'eopruii KoncrantrHosuu. KommnbroTepHoe MoziesiupoBaHue. [IpakTHKYM 110
MMUTAI[MOHHOMY MojieTpoBaHuio B cpefie GPSS World : Yue6Hoe rocobue / MoCKOBCKHiA
TeXHUUeCKWUN YHUBepCUTeT CBsi3u U uHpopMaTuku, CeBepo-KaBkasckuii ¢-i1. - Mocksa : M31aTesibCcTBO
"®OPYM", 2020. - 112 c. - BO - bakanaspuar. - ISBN 978-5-00091-035-1. - ISBN 978-5-16-010697-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=631306&idb=0.

2. ManukoB P. ®. OcHOBBI MaTeMaTHUeCKOT'0 MO/Ie/TMpOBaHus : yuebHoe rmocobue / P. @. Manukos. - 2-e
u3g. - Mockga : FOpaiir, 2022. - 403 c. - (Beiciiee obpa3oBanue). - URL: https://urait.ru/bcode/488153
(mara obparrjenus: 14.08.2022). - ISBN 978-5-534-15279-1 : 1549.00. - Tekcr : a/eKTpoHHbIi // BC
"FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821903&idb=0.

3. Be3pykoB Asnekceit MocudoBruy. MaremaTrueckoe ¥ UMUTALIMOHHOE MO/Ie/TMPOBaHue : Y4yeOHOe
rocobue / Poccuiickuii s5KoHOMUYecKuid yHuBepcuteT uM. I'.B. ITnexaHoBa, ¢-1 CapaToBCKuit
COLIMa/IbHO-9KOHOMUYEeCKUM UHCTUTYT. - Mocksa : OOO "HayuHo-usgarensckuyi LeHTp MHOPA-M",
2019. - 227 c. - ITpodeccronanbHoe obpaszoBanue. - 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.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C CO/iepyKaHWeM JIUCLUTTUHBI):



JIuiieH3MOHHOe TIporpaMMHOe obecrieueHue: OrnepaljuoHHas cucteMa Windows.
JIutieH3noHHOe nporpamMMHoe obecrieuenure: Microsoft Office.

ITpodeccronanbHbIe 6a3bl JaHHBIX U UH(GOPMAIIMOHHbBIE CIIPABOYHbIE CHCTEMBI

Poccutickuit unaekc HayuHoro uutupoBanus (PUHII), naaTdopma Elibrary: HatjoHansHast
“H(OpMalMOHHO-aHa/IUTHYeCKasi cuctema. Ajipec goctyna: http://elibrary.ru/project_risc.asp
'APAHT. NHdopmaliioHHO-TTpaBOBOM TopTas [ DneKTpoHHbIN pecypc].— Afipec fAocTymna:
http://www.garant.ru

CB00OO/HO pacIipocTpaHsieMoe IporpaMMHoe obecrieyeHue:
niporpaMmMHOe obecrieuenue LibreOffice;

nporpaMMHoOe obecrieueHue Yandex Browser;
nporpamMmmHoe obecrieuenue Paint. NET;

nporpaMmmHoe obecrieueHue 1C:

* "Byxranrepus npeanpustus”, pegakuus 3.0, cm. http://v8.1c.ru/buhv8/,

* "YnpaBneHue Toprosieil”, pegakuus 11.1, cm. http://v8.1c.ru/trade/ ,

* "3apriaTa U ynpasJieHue nepcoHanom”, pegakius 3.0, cM. http://v8.1c.ru/hrm/ ,

* "YrpaBneHue HebOosbIIoN hupmoii”, pemakiums 1.5, cm. http://v8.1c.ru/small.biz/ ,

* "ERP Ynpasnenue npeanpusituem 2.0", cm. http://v8.1c.ru/erp/ .

* "Byxrasnrepusi TOCyZapCTBeHHOT0 yupexxaeHus", pegakius 1.0, cm. http://v8.1c.ru/stateacc/ ,

* "3apruiaTa ¥ KaJipbl TOCyJapCTBeHHOTO yupexkaeHus ", pegakuus 1.0, http://v8.1c.ru/statehrm/ .

OJieKTpoHHbIe OMOIMOTeUHBIE CUCTEMBI U OMOTMOTEKH:

OnekTpoHHas 6uboTeuHas cucrema "Jlanp" https://e.lanbook.com/

OnektpoHHas 6uboTeuHas cucrema "KoHcynbTaHT crygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ubmoTeuHasi cuctema "FOpaiit"http://www.urait.ru/ebs

OnekTpoHHas 6ub/MMoTeuHasi cucteMa "Znanium" http://znanium.com/
OneKTpoHHO-0MbMMOoTeUHast cucTteMa YHuBepcuteTckasi oubmoreka ONLINE http://biblioclub.ru/

dyHaamenTanbHasi oubmoreka HHI'Y www.lib.unn.ru/
Catit 6ubmmoreku Ap3amacckoro ¢ummana HHI'Y. — Aapec gocrymna: lib.arz.unn.ru

Pecypc «MaccoBble OTKpPbIThIe OHJIAaltH-Kypcbl Hikeropockoro yHuBepcureta uM. H.U. JTobaueBckoro»
https://mooc.unn.ru/

ITopran «CoBpemeHHas LjudpoBasi obpa3oBaTesnbHas cpefia Poccuiickoit ®epepariyim»
https://online.edu.ru/public/promo

7. MaTepua/ibHO-TeXHHYeCKoe ofecrneyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHM, MpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOU
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeZicTBaMH 00yUeHHsI, KOMITBIOTePaMH.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl 0OYUAIOIUXCS OCHAIleHbI KOMITBIOTEPHON TEXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/IbHYI0 CPesy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
noarotoBku/crerianbHocTy 09.04.03 - [MpukiagHas vHGOpMaTHKa.

ABTtop(b1): Ca3zaHoB AnekcaHp AHATOJ/IbEBUY.
PenienszenT(b1): AMnypun Hukosaii [TeTpoBuY, JOKTOP TEXHUUECKUX HaYK.
3aBenytomuii kadezapoii: Hecteposa Jlaprca HOpbeBHa, KaHWAT TeJaroruueckrux Hayk.

[Tporpamma ofo6peHa Ha 3acefjaHuy Metoanueckoit kKomuccru ot 10.01.2024 r., mpotokon Ne 1.
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