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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA JAEATEIBHOCTHU, XapaKTEPU3YIOIIUX YPOBEHb (POPMUPOBAHUS KOMIIETEHIIUH.

Mertoanyeckre MarepHuaibl, ONpEACISAIOIINe MPOLUEAYPY U KPUTEPUU OLCHMBAHUS (HOPMHPOBAHUS
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTCCTAllU — OLCHUBAHUC MPOMCKYTOUYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

dopmbl TpOMEKyTOUHOM arTectaiuu: 3aueT (1 cemectp), ax3amen (2 cemectp)
KOHTpOJIbHast paboTa-2ceMecTp
[Tepeuens KoMIETCHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHMSI TUCITUTUTMHBI

Kon n HanMeHOBaHNE KOMIETEHINH Kon mHANKaTOpa TOCTIKEHUS
KOMITCTEHITHU
OIIK-8: CrocobeH TpUMEHATh MareMaTHdeckue Mojenu, Meroxsl U cpeacrsa | OINK-8.1: IIpumenser
MPOEKTHPOBAHMS MH)OPMALMOHHBIX U aBTOMAaTH3UPOBAHHBIX CHCTEM MaTeMaTHYeCKUe MOJENU It
IIPOEKTHPOBAHUS
HHPOPMAITNOHHBIX u

aBTOMAaTH3UPOBAHHBIX CUCTEM
OIIK-8.2: IlpuMmeHsieT METOMbI
MIPOSKTHPOBAHUS
HHPOPMAMOHHBIX i
aBTOMATH3UPOBAHHBIX CUCTEM

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMUA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IMporpaMmbl

Kon 1 HauMeHOBaHHE HHIUKATOPA PesynbraThl 00yueHUs 10 JUCLUIUINHE OueHo4HBIE
JOCTUKEHHs KOMIICTEHIIUU MaTepuabl
Cemectp 1
OIIK-8.1: TIlpumenser martematndyeckue | OOydaroluiicss 3HaeT: TEOPHUI0 BeposiTHOCTeH U | TecToBbie BOIPOCH
MOJEIU JULSL IIPOEKTUPOBAHUS | COBMECTHBIE PACIPEICIICHUS], MOMEHTHI Ne 1-10
MH()OPMAITMOHHBIX u
ABTOMAaTH3UPOBAHHBIX CHCTEM OOydaromuiics ~ yMmMeeT:  OLEHUBaTh  KojmdecTBo | 3amanus (Ne 1-3)
nHpOpMAUH

OOyyatomuiicst BiageeT: Meroaamu uHbopMmanuoHHoi | 3amanus (Ne 4-6)
OLIEHKH JAHHBIX

Cemectp 2
OIIK-8.2: IIpumensier MeToapl | OOyJaromuics 3HaeT: 3HAET: YCIOBHBIC pacnpeaelicHus | TecToBBIe BOIIPOCH
NPOEKTUPOBAHUA WH()OPMAIMOHHBIX U | IUIOTHOCTEH, YCIOBHBIE MOMEHTHI Ne 11-20
ABTOMATH3MPOBAHHBIX CUCTEM
OOyuarommiics yMeerT: OLIEHMBATH kayectBo | 3amanus (Ne 7-9)
uHpopMaLK

OGyuaromuiics BruajeeT: meromamu uHpopmarmonHoi | 3amanus (Ne 10-12)
OLICHKU 3HaHUM

[TpomexyTouHas aTTecTalys IPOBOJUTCS B OJHON U3 CIEIYIOMHUX (opM:

1) oTBeT Ha OHMJIET, COCTOSIIMN U3 TEOPETHUYECKUX BOMPOCOB. 3a/lauya ONpeAesseTcs MpernoaaBareieM Kak
JIOTIOJIHUTEBHOE 33/IaHHEe 10 TeMaM, KOTOpble TpeOyeT MPOBEPKU, COTJIaCHO MPOMYCKaM MOCEIIeHHUH
3aHATHUN U pe3yibTaTaM yCIIEBAEMOCTH 3a CEMECTP;

2) tectuponanue B DM1OC;

3) mo nmaHHBIM OayuibHO-peiiTuHroBOM cuctembl (BPC) DMOC, ¢ yueToM HaKOMUTEIBHBIX PE3YJIbTATOB
MIOCEI[aEMOCTH, YCIIEBAEMOCTH U MPUJICKAHMUSL.



2. TunoBbie! KOHTPOJILHbIE 32IAHU I HHbIE MATEPUAJIBI IJIsl OLIEHKH 3HAHUIA, yMeHHH,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIMX YPOBeHb C()OPMUPOBAHHBIX KOMIIETEeHIM I

2.1 TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUA) /ISl OLleHKH 3HAHUI 00pa30BaTeIbHOI0 pe3yJibTaTa
[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon u HauMeHoBaHME HHIUKATOPA O0pa3oBaTeNbHBINH PE3yIbTAT
JOCTHXKEHUSL KOMIIETECHIIMNA
OlK-8.1: Mpumensaet | OOyUarOIIMIACS 3HACT: TEOPHUIO BEPOSATHOCTEH M COBMECTHBIC PACIIPE/ICIICHISI, MOMCHTHI
matemaTuyeckume moaenu  AnAa
NPOEKTUPOBaHUA
NHPOPMALMOHHbIX "
aBTOMAaTM3NPOBAHHbIX CUCTEM

Tpumepwi 6onpocos (ckpun-konuu uz npozpavmuvl mecmuposarus DJUOC, noanviii 06vem 10 mecmoswix sonpocos )
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2 (CHOBL TEODWMH BEPOATHOCTEM, CMydanHan BEMMYMHa, OaHo oTobpameHye “;- fl— A:'qe
zeX, wel, QeF Xef, ACX
OnpenenuTs 200D BRIPEKEHHA, I8 KEX/I0E BaIDAXEHHE X3DaKTEDUEYET OH0ZHAUHYH DYHKLMED
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KaK CNy4anHYH BENHYHHY
O P(A)= P{g_l (A)}, (—oo,x) € F¢
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! TlpuBoaaTcs THUIOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpPEIHA3HAYEHHBIE JUIA IPOBEJCHUS ATTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX NMPOLEAYp KOIMdecTBe BapuaHTOB. OIEHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenogaBarens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



OCHOBH TEOPMW BeposTHOCTEN. Mycte £ = (I Ly s ﬁn:‘ - CUCTEMA CITYY3RHBE BennuuH u &, ] = L.,m
BLIDE#EHHA 1 HAVMMEHOEZHWA MOMEHTHDIX XaPaKTEPHUCTHK CHCTEMBI:

KomoHka KomoHka

det[Ay] - 0BOGLLEHHARA OMCNepCHA

A/ det| A
4/ det[pi;] = ot Ais) - MATPHMLA MOMEHTOE {KOBapHaLIMA)
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Dz, = crt-z - MATPULE KOZPMhULMEHTOR KOPDENALMKM

Pij = p{‘r‘i) J‘,j} =

-M 2y — Mz oy — Ma; - ANCTEpCHA
0 dj
[)\fj] = cov{m;, & } - KosthduumenT pasdpoca

OMK-8.2: TlpumeHset
NpPOeKTUPOBaHMA
MHPOPMALMOHHbIX

dBTOMATU3NPOBAHHbIX CNCTEM

meTtoabl | OOydarommuiics 3HaeT: 3HAeT: YCIIOBHBIE pacHpe/ielieHHs INIOTHOCTEH, YCIOBHBIE MOMEHTBI

Ipumepwr 8onpocos (ckpun-konuu uz npoepammsl mecmupoganus IUOC, noanwiii 06vem 10 mecmoswix 6onpocos )

1 OCHDBEL TEDPWM BEPORTHOCTER. [aHa (hopMyna YCNMoBHON BEPOATHOCTM No Teopeme Baieca
P{Aalgj o i /o |A‘i.:l
P(4,)P(B|A,) | ... I P(4,)P(B|4,)
ONpeneniTe BRIPAXEHWA, KOTOPLIE NPABHNLH0 COOTBETCTEYKT AaHHOA DOPMYNE U BRPAKEHWAM YCNOBHON
BEDOATHOCTH:
] P(B)=P(A)N(B|A) + ... +P(A,P(B|A,.)
0 A +A+...+A, =0
0 Al +A4As+...+A,CO
O P(4; M A;... q.‘ln) <> 0
O PlA) = P(A)(BIAY) + .. + P(4,)P(B|A,)
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3 OCHOBLI M3TEMATHUECKOM CTATUCTIKK. Mycre ¥ = Y1 e ) (TaTHCTKKZ OTHOCHTENbHOM
YACTOTbI CNyYaiHOR nepemennoi o; £ — £0T1s --':I!t)_ COOTEETCTBEHHO CTATWCTHKS BolDOPOUHbIX
CPefHMX. ¥K33aTk BIDA¥EHME ACUMITTOTHUYSCKM HOPMANEHD DECTPEnsnesHOH OUEHKM T NpK
CYLUECTEOBAHMN ACHMITTOTHUECKM HECMEBLLEHHOM OLEHKM 7
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2.2 TunoBble 3a1aHusA VISl OLIEHKH HABBIKOB 00pa30BaTeIbHOIO0 pe3yJibTaTra

[TpoBepsiemblii 00pa30BaTENbHbBIN PE3yIbTAT:

Kon n HanmMeHnoBaHue O0pa3oBaTeNbHBIN pe3yNbTaT
HMHNKATOPa JOCTIKEHHS
KOMIETEHINH

OrK-8.1: MpumeHsaeT OOy4aronuiics yMeeT: OLCHHBATH KOJUYECTBO HHPOPMALIUU
MaTemaTUyecKkme MoLEeNN aNs
NPOEKTUPOBaHUA
MHOOPMALMOHHBIX U
aBTOMATM3MPOBAHHbIX CUCTEM

3aoanus:
1. Tema «nuddepeHnmanbHast SHTPOITHS
3ajana ciyuaiinas nepementas X Ha untepsane [0,1]
1, 0<z <1,
fx(x) = {
0 — BIPOTHBHOM CiTy4ac.

3aI[aHI/IeZ II0Ka3aThb, 4TO ,IlI/ICb(preHL[I/IaJ'ILHaﬂ SHTPONUA paBHA HYIIIO!

h(XJ=—f l-logldx=~/ 1-0dz = 0.

—oa = =]

2. 3amaHue: TIpH B3aMMHOW MH(QOPMAIINH BXOJa U BBIXOJa
I(Y;X) = H(Y) — H(Y|X),

n
AI(Y;X)  BH(Y)
oW W '
[osSICHUTB, YTO MAaKCUMH3AIMsl SHTPOMUH BBIXOJA SKBUBAJICHTHA MUHHMHU3AIMK B3aUMHOW HH(OOPMAIMH MEXIY BXOJIOM M
BBIXOJIOM.
3. 3amaHue: COCTABUTH BBIPAKEHHE OLCHKM MAKCHMAIBLHOIO MPABIONOMO0HS C YYETOM BBIPAKEHHS IIOTHOCTH BEPOSTHOCTH
BEKTOpa HAOJII0IeHUI

fx(x,A) = |det(A)|™" fu(A™"x),

OnMK-8.1: NMpumeHseT OOyuaronuiicst BIajeer: MeToJaMu HHPOPMAIIMOHHON OIIEHKH JaHHBIX
MaTemaTuyeckne mogenu ans
NPOEKTUPOBaHMA
MHPOPMALMOHHBIX U
aBTOMATM3MPOBAHHbIX CUCTEM

3aoanus:
4. Tema «BepositHocTHast (popMa SHTPOTIHN»
o ompenenenuo AMCIEPCHU HMEEM:

}'“" (z — p)? fx(z)dz = 6° = const.
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[osmryuurs




fx(z) = exp[—1+ Ao + M(z — u)*).
ho = 1 — log(2no”)

1
A = ~5g7"

3amaHue: ONpeneNuTh MaKCHMAIIbHOE 3HaUYeHNe Tu(epeHINATEHON S HTPOITHI
1 2
h(X) = -2—[! + log(2ra”)].
5. 3amanme: HpUBECTH NpUMEp BbIpaXeHHs AndepeHIINaIbHON SHTPONUN TayCCOBOI CIydailHOW BENWYMHBI U BBIXOJA
aJallTUBHOM CHUCTEMBI

m
Y=Y wiXi) +N.
Ll 8 , rie N — HopMalibHO pachpe/ielieHHas moMexa

6. 3ajgaHue: MOKa3aTh THIOBYIO 3aBHCHMOCTb 3HTPOIIUH OT JUCICPCHOHHBIX XapaKTEPUCTHK IPU CyMME JHCIEPCHN OTAEITHBIX
KOMITOHEHT IlIyMa

OrK-8.2: MpumeHaeT meToabl OOyyaronuiicst yMeeT:  OLEHUBATh KauecTBO HH(opManuu
MPOEKTUPOBAHMA
MHPOPMALMOHHBIX U
aBTOMATM3MPOBAHHbBIX CUCTEM

3aoanus:

7.3ananue: [IpuBeanTe npUMephl JaHHBIX OKA3aTeNeil, KOTOPBIC XapaKTePHU3YIOT SBJICHUS, CBSI3aHHBIC 00PaTHOH B3aMMOCBA3BIO
Codeparcanue 3a0aHus.

Paspabomuuxu npoenosza cuumarom, 4mo 4UCIeHHOCHb HACENEHUs 20p00a COCMABUI 8 NPOSHOZHOM 200Y

1300000 -7350000 uen. Ilo pe3yromamam OmMHOCUMENbHOU 8epUPUKAYUL YUCTEHHOCb HACENEHUs COCTNAGUM

1320000 - 1360000 uen.

Credyem au npo6ooums KOppexmuposKy npocHo3a

8. 3ajanme: B YeM 3aKIFOYAIOTCS OCHOBHBIE NMPUYMHBI OIIMOOK, KOTOPHIE MOT'YT OBITH JIOIYIIEHBI IPH MMOCTPOCHHUH TPOTHO3A
W3MEHEHHS IAaHHBIX 110 UH(OOPMALMOHHBIM JIaHHBIM KOPPEISLHOHHO-PErPECCUOHHOTO aHaIN3a

9. 3apmanme: Ha3oBUTE HMH(POPMAIMOHHBIC SBJICHUS, B JUHAMHMKE KOTOPBIX HaOJIONaeTCsi WHPOPMATUBHOIO COJCPIKaHMS
HcclIeyeMoro oobemMa JaHHbIX

OlK-8.2: MpumeHaeT meToabl OOyuaronuiicst BIajeeT: MeToaaMH HH(GOPMannOHHOH OEHKH 3HaHNUH
NpoeKTMpoBaHUA
MHOOPMALMOHHbIX U
aBTOMaTM3NPOBAHHbIX CUCTEM

3aoanus:

10. Kakwue naHHbIe MOTYT OBITh BKJIFOUEHBI B HHPOPMAIMOHHYIO MOJIE/b, MOCTPOSHHYIO JJIs aHAJIH3a U MPOrHO3a KOHBIOHKTYPHI
PBIHKA

Cooepoicanue 3a0anusi.

Cocmagbme unmep8anbHulil NPOSHO3 MeMmoO0OM

NPOSHO3HAS IKCMPANOJISIYUSL,

ecau "p=11,

YpasHeHue mpenoa umeem ciedyrouutl 610

y=222+11*,y=12

11. 3amanme: BO3MOXKHO JIM OCTPOUTH HH()OPMAITOHHBIN HHINKATOP IS IPOTHO3HPOBAHUS Pa3BUTHS 00beMa pe3epBHPYEMBIX
JTaHHBIX

12. 3apanue: Kakue MoKaszaTeH IaHHBIX MOTYT ObITh BKIIIOUEHBI B MH()OPMALMOHHYIO MOJIEIb, IOCTPOSHHYIO ISl aHah3a U
MIPOTHO3a PErpecCHy JaHHBIX

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIUXCsl K MPOMEKYTOUYHOM aTTecTaluu

Cemectp 1

Koasl XoMmMuHra.

Kanane! npu Hanu4uu aJINTHBHOTO TayccoBa IIyMa.
JluckpeTHble KaHABI 0€3 MaMsTH.

OcHOBHBIE CBOMCTBA SHTPOIUH.

Teopema KoAUPOBaHUSA ISl HICTOUYHUKA.

BeposiTHOCTB OMIMOKY [T ABYX U 00JIee KOJJOBBIX CIIOB.

ocupwdE




27.
28.
29.
30.
31.
32.
33.

[uknuueckue KOAbL.
MeTtoab! KOTUPOBAHUS U JEKOTUPOBAHUS.
Knaccudukanus kaHaios.
KoaupoBaHnue HCTOYHMKA C 3aJaHHBIM KPUTEPUEM BEPHOCTH.
HenpepsIBHBIE KaHABI C IIyMaMH.
BeposTHOCTD OMIMOKY ITPH 1€KOJUPOBAHHN.
[IpomyckHas cIIOCOOHOCTH KaHAJIOB O3 aMATH.
OCHOBHBIE CBOMCTBA SHTPOIIHH.
KonupoBaHue AUCKPETHBIX HCTOYHUKOB: KOABI ¢ (UKCUPOBAHHOM IITMHOW HEPABHOMEPHBIE KOJIBL.
Kongl ¢ npoBepkoil Ha 4ETHOCTb.
B3anmuas uH(pOpManys AJsl KaHAJIOB C HEMIPEPHIBHBIM BPEMEHEM.
IToposxaaroiyie U MPOBEPOUHBIC MATPHUIIBL.
[onsTre MHpOPMAIMHK, SHTPOIIMH, OCHOBHBIE CBOMCTBA SHTPOIIHH.
YcoBHAs SHTPOIUS ITPU 3aBUCUMBIX COOOIIEHHSX.
AnropuT™ BEIOOpa ONTUMAIBHOTO HEPABHOMEPHOTO KOJIA.
JuckpeTHble KaHaNIbI IpU HAJIMYUHU O'PaHUYEHUN Ha BXOAHOW CUTHAIL.
BeposiTHOCT OMMOKH 1J1s1 IBYX U 00JI€€ KOJOBBIX CJIOB.
[onsTne o MuHEHHON QUIBTpaINH.
MapkoBCKUE UCTOUHUKHU.
CraTHCTHYECKHE KOBI.
Koppekrupyromue Koasl.
[Monsitue napopmaumu. Buasl u GopMsl ee npeacraBieHue.
CaoiicTBa MH()OPMALIUH.
Mepbl ¥ eTUHUIIBI H3MepeHUs] HHPOPMaIHH.
OmnpezencHre KOJUUECTBA HHPOPMAIIUH (JBa MOIX0/a).
ITonsaTtue cucrem cuucnenus. [103uMOHHAs CUCTEMA CUUCIICHUS.
IIpaBuia nepeBosia U3 OAHOI CUCTEMBI CUUCIICHUS B IPYTYIO.

Cemectp 2

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57
58

[TpaBuna HenecATHIHON apu(METHKH.

Konupoanue uncinoBoil HHGOPMALIH.

KonupoBaHue 1enbIX Yrce co 3HaKOM U 0e3 3HaKa.
KoaupoBaHue BelecTBEHHBIX YHUCEIL.

[psimoii, 0OpaTHBIN U TOTIOTHUTENBHBIH KOJBI YHCIA.
Konuposanue cumBosibHO# nHbopManuu. 13. KogupoBanue 3ByKOBO# HHpOpMAILIUH.
Koauposanue rpaduueckoir HHGOpMAITUH.

Konupoanue BuaeonH(pOpMaIIUH.

Bunst u popmbl mpeacTaBieHus HHPOPMALHH.

CaoiicTBa HHPOpMAITUHL.

Mepbl ¥ eTMHUIIBI H3MEepPEeHNsT HH(POPMAIHH.

Omnpenenenne KoJMIecTBa MHPOpPMAIHH (IBa HOAX0AA).
Ionsarue cucteM cuucnenus. [lo3nnnonHas cucTeMa CUUCICHUS.
[IpaBuna nepeBosa U3 OAHOM CUCTEMBI CUUCIICHUS B IPYTYIO.
[MpaBuna HeecATUUHON apu(METHKH.

KoaupoBanue 4ncioBoil nHpopManuu.

KoaupoBaHue 1eNbIX YHCel CO 3HAKOM U 0e3 3HakKa.
KoanpoBaHue BelecTBEHHBIX YHUCEIL.

[Ipsimoii, 0OpaTHBIN U JONOIHUTENBHBINA KOJBI YHCTIA.
Konuposanue cumBosibHO# nHbopManuu. 13. KogupoBanue 3ByKOBO# HHpOpMAILIUH.
KonupoBanue rpaduueckoii nadopmannm.

KonupoBanue BugeonHpopManum.

Mopens cucTeMBI Iepejaun JaHHbIX.

. Kananel nepenaun JaHHBIX.
. Teopema KoTenbHukoBa.

59.
60.
61.
62.
63.
64.
65.
66.
67.

Knaccugukamnust moMex 1 uX UCTOUHUKOB.

Koppi ¢ oOHapykeHneM OmmrooK.

Koppekrupyromue Koabl.

[onsaTtue cxxatus HHOOPMAIHUH.

Lenu 11 BO3MOKHOCTH CXaTHs HH(OPMAITHH.

[onsaTus cxarus 6e3 MoTeph JaHHBIX M C YaCTHIHOM MOTEepeH JaHHBIX.
Cxarne uaopmanuu no anropurmy Xadgpmana.

Ienu apxuBanuy JaHHBIX.

Oco0eHHOCTH ITPOrpaMM-apXHBaTOPOB.

Tecmosvie B0ONPOCHL.



Cemectp 1

1.

OTBCT:
OTBCT:
OTBCT:
OTBCT:

OTBCT:
OTBCT:
OTBCT:
OTBCT:

OTBCT:
OTBCT:
OTBCT:
OTBCT:

OTBCT:
OTBCT:
OTBCT:
OTBCT:

OTBET
OTBET
OTBET
OTBET

OTBCT:

OTBCT:

OTBCT:
OTBCT:

7.

Borpoc: Ha3oBure 0CHOBHBIE CBOHCTBA MEPHI XapTiH U MOSCHUTE UX

HecMmereHHocTh: H(0)=0

MoHoToHHOCTH: H(N) Bo3pacTaer ¢ poctom N

aIINTHBHOCTD: ISl HE3aBUCUMBIX HICTOUYHUKOB U, V SHTpONHS UX CYMMBI paBHa cymme 3HTporwi, T.e. H(U+V)=H(U)+H(V)
aJTATUBHOCT JUTS 3aBUCUMBIX HCTOYHUKOB U 1 V

Bonpoc: HazoBute ocHOBHBIE cBolcTBa [IIeHHOHA U MOSICHUTE UX

HecMelleHHOCTh: npu P1=1, P2=...=Pn=0 (HeonpeneneHHOCTh OTCYTCTBYET) noyuaercss H=0

AITUTUBHOCTB: ISl HE3aBUCUMBIX UCTOYHHUKOB U,V 9HTponHs nX cyMMBI paBHa cymme sHTponui, T.e. H(U+V)=H(U)+H(V)
MOHOTOHHOCTB 110 N

aJIUTUBHOCTD IS 3aBUCHMBIX UCTOYHUKOB U n V

Bonpoc: Kak MOXHO HHTepIpeTupoBaTh cMbIca 3HTponuu C? DuTponus - 3T0...

Mepa HeonpeaenerHoctr M1IC

cpemHee KOMMYeCTBO HH(OPMALUH B COOOMICHUSIX HCTOYHUKA

HaMMEHbIIAsl CPEHS IIIMHA COOOIIEHNS, KOTOPAst MOXKET OBITh JOCTUTHYTA 3a cUeT 3P (PEKTUBHOTO KOJUPOBAHUS
BEJIMYNHA N30BITOYHOCTH COOOIIEHUS

Bonpoc: IIpu kakux 3HaueHusx mapamerpoB P1, P2,..Pn sHTpornusa nocturaeTcs MakCUMyMa M KaKOBO 3HAY€HHE HTOTO
Makcumyma?

ITpu P1=Pn=1/N mocturaercs MmakcumanabHoe 3HaucHue 3uTponuu H, log 2 N u coBmazaromiee ¢ Mmepoii XapTiu
HOpMaJlbHBIM 3aKOH

3akoH Jlamiaca

3axoH Komm

BOIIPOC: Kak onmcreiBaercs napa U+V 3aBUCHMBIX HCTOYHHUKOB B COOTBETCTBHH C MOACIIBIO Illennona

: MaTpHIleH BeposTHOCTEH Pij Bcex BOBMOXKHBIX Mmap cocTossHUH 00bekToB U,V
: OTIICNIEHON YaCTHOH BEPOSITHOCTBIO COCTOSHIH Pi

: YCIIOBHOM BEpOATHOCTHIO Pifj

: ANCIIEpCHEH NCTOYHHUKA COOOICHNUS

Bompoc: Kak MOXHO BRIYHCINTE ycaoBHYI0 sHTponuio H(V|U) uepes yacthyto ycnoBryro suTponuio H(V|Ui)?

ycnosnas suTponus H(V|U) paBHa cpeqHeMy 3HAUCHHUIO YaCTHBIX yclIoBHBIX sHTponuii H(V|Ui), onpenencHHOMY IO BceM
Ui

pacCcYMTHIBACTCS TaKXkKe, Kak Oe3yciaoBHas suTporus H(V), Toibko BMECTO 6€3yCI0BHBIX BEPOSTHOCTEH COCTOSHUI 00BhEKTa
V HCIONB3YIOTCS YCIIOBHBIE BEPOSTHOCTH, OMPEACICHHBIC IS YCIOBHS, 9YTO 00BeKT U HAXOAHUTCS B TaHHOM KOHKPETHOM
cocrostanu Ui

paBHa B3aMMHOW HHPOPMALIUH

paBHa yCIIOBHOI COOCTBEHHOI HHpOpMAAN

Bomnpoc: Kak onpenensercs suTponus MC (B 6urax) no IllenHony a) ;

0) ; B) , - COOTBETCTBYIOIIIUE BEPOSTHOCTA COCTOSIHMIA; T) , (N - UHUCIO COCTOSTHUHM.

OTBCT:
OTBCT:
OTBCT:
OTBCT:

8.

OTBCT:
OTBCT:
OTBCT:
OTBCT:

OTBET.
OTBET.
OTBET.
OTBET:

10.

OTBeT:
OTBET:
: meHee log K/logN
: meHee logN/logK

OTBCT
OTBCT

0w oW e

Bonpoc: CylecTByeT U ONTUMANBHBIN KOJI IPU U3BECTHBIX BEPOSITHOCTSIX CUMBOJIOB
kox Xappmana

kxox lllennona-®dano

HE CYIIECTBYET KO/a

KOJ X3MMUHIa

BOTIpOC: Y CIIOBHAS B3aUMHasl HH(POPMAIUs

1(U1;U2/U3)=log P(U1/U2,U3) / P(U1/U3)

P(Al)log 1/P(AL) + ... + P(An) log 1/P(An)

H(X)-H(x/y), H(X) - suTpomus X, H(x/y) - ycioBHas sHTpoIHst
Ix/y(Ak/Bj) = log 1/Px/y(Ak/Bj)

Bonpoc: Jist KonoB ¢ GUKCHPOBAHHOMN [UTMHHOM MPH JEKOTUPOBAHUH CKOJIBKO HEOOXOANMO MMETh KOJIOBBIX OYKB Ha OJHY
oykBy ucrounuka? ['ne K - pasmep andasura ncroynuka, N - 1jaMHa KOZOBOrO CJIOBa

He meHee logK/logN

6ounee log K/logN



11.

OTBET.
OTBET.
OTBET.
OTBET.

12.

OTBCT:
OTBCT:
OTBCT:
OTBCT:

Borpoc: [Ipu 3agannom ucrounuke U u ero sHrponnu H(U), konoBoro andasura D yeMy paBHa cpenHsist JUIMHA KOJOBOTO
CJIOBa n.

n<H(U)/logD +1

n>H(U)/logD +1

n<=H(U) / logD

n=H(U)/logD +1

Bompoc: CxopocTs R 6110k0BOT0O KO OTIpeIesieTCs. . I'me M - 9rci0 KOZOBBIX CIIOB, COOTBETCTBYIOIINX TBOMIHBIM
rocjeaoBaTenbHoCTIM JuuHoM L, N - 1imHa 0JI0KOBOTO Koza.

R=logM /N

R=Llog2 /N

R=N/logM

R=Nlog2 /L

CewmecTp 2

13.

OTBCT:
OTBCT:
OTBCT:
OTBCT:

14.

OTBET
OTBET
OTBET
OTBET

15.

OTBCT:
OTBCT:
OTBCT:
OTBCT:

16.

OTBCT:
OTBCT:
OTBCT:
OTBCT:
OTBCT:

17.

OTBCT:
OTBCT:
OTBCT:
OTBCT:
OTBCT:

18.

OTBCT:
OTBCT:
OTBCT:
OTBCT:
OTBCT:

19.

OTBCT:
OTBCT:
OTBCT:
OTBCT:
OTBCT:

20.

OTBCT

Bompoc: IlycTs 3a1aH CHMMETpUYHBIA KaHA! 0e3 MmaMsaTH, IpuiYeM omubKka B mprueMe CHMBoJa - P, Bcero m - CHMBOJIOB
(andaBuT), ONpPEaCTUTH IPOIMYCKHYIO CIIOCOOHOCTh

Ccum=log m + P log P/m-1 + (1-P) log(1-P)

Ccum=log m

Ccum= P log P/m-1

Ccum=(1-P) log (1-P)

Bonpoc: ®opmyina [lIeHHOHA I TPOIYCKHOW CIIOCOOHOCTH HEMPEPHIBHOTO CUTHAA C OEJIBIM T'ayCCOBCKHM MIyMOM, Tae F
- IoJI0ca TPOITyCKaHus, Pc - CpeaHsst MOITHOCTH CUTHANA, Pl - aucnepens mryma

: C=F log (1+Pc/Pm)

: C=F log (1+Pm/Pc)

: C=1/F log (1+Pc/Pm)
: C=F log (Pc/Pm)

Borpoc: MakcuMaibHbll 00beM UH(DOPMALIH, KOTOPBIH B CPETHEM MEpeacTcs 110 HenpepbIBHOMY KaHaity 3a Bpemst Tk
Vk=TkFk log(1+Pc/Pm)

Vk=Fk log(1+Pc/Pm)/Tk

Vk=TkFk log(1+Pu1/Pc)

Vk=Tk log(1+Pc/Pu)/Fk

Borpoc: dopma mpeacTaBaeHus! HHPOpMAIIUK:
cooOmenne

JIaHHBIE

CHUTHAJIBI

JIaHHBIE U CUTHAJIB

HET TAKOTO OMPEICICHUS

BOHpOCI MaTepI/IaHI)HI)IM HOCUTCJIEM I/IH(I)OpMaHI/II/I ABIIACTCA:
COOO0IICHHE

CHUTHAJ

JTAHHBIC

JIaHHBIE U COOOLIEHUS

BCE SIBJISIIOTCS

Borpoc: MH}opMannoHHbIM apaMeTpOM CHI'HAJIa MOKET OBbITh
TOJILKO aMIUTUTY 1A

TOJIBKO (ha3a

TOJIBKO 4acTOTa

JUTNTEIBHOCTh JTUCKPETHOT'O CUTHAJIa

BCE IIePEUNCIICHHbIE

Bompoc: CormacHo Teopuu lllenHona a5 kaHaIOB 6€3 MOMeX He0OXOAUMO:
J00ABIATH H30BITOYHOCTD

yYMEHbIIAaTh U30BITOYHOCTh

HHUYEro He HaJIo eNaTh

MOBBIIIATE CKOPOCTD Mepeadn

MOBBIIIATH ITUPUHY KaHaja

Bonpoc: Beipaxenwue I = -log2p onpenenser:

: KOJTMYIECTBO MHPOPMAITUH



OTBET: CKOPOCTH Tepeaad nHpopManuu

OTBET: NPOU3BOAUTEIBHOCTh CUCTEMBI IIepeiaui JTaHHBIX
OTBET: NPOITYCKHYIO CIIOCOOHOCTD

OTBET: HOJIOCY IPOITYCKAHUS

21.  Bompoc: KomaecTBo nH(OpMAIHH H3MEPSETCS:
OTBeT: OuTax

OTBET: JUTaxX

OTBET: KWJIOOHTAaxX

OTBET: KWIOOUTaX B CEKyHIax

OTBeT: Meraburax

22.  Bompoc: CornacHo Teopuu llleHHOHA JU1s1 KaHAIOB € IIOMEXaMH BBEICHHE U30BITOYHOCTH MTO3BOJISIET:
OTBET: MOBBICUTH IOCTOBEPHOCTH Mepeiaun

OTBET: HOHU3UTh JOCTOBEPHOCTH

OTBET: HUKAK HE BIMSACT Ha JJOCTOBEPHOCTh

OTBET: yMEHBIIATh NIIMPUHY KaHaIa

OTBET: yBEINIMBATh [INPUHY KaHANIA

23.  Bompoc: st mpeoOpa3oBaHus CUTHANA K BUIY YA0OHOMY JUTs PACTIPOCTPAHEHHS TIPUMEHSICTCSL:
OTBET: KOJep

OTBET: AeKO/ep

oTBeT: mudppaTop

oTBeT: nermdparop

OTBET: MOJIYIISITOP

24.  Bompoc: CornacHo Teopun KoTenpHHKOBa yacToTa JUCKpeTu3anny Fq momkHa OBITH O OTHOWIEHUIO K Fmax curaana:
otBeT: Fg>=Fmax

otBeT: Fg>=2Fmax

otBeT: Fq<=2Fmax

otBeT: Fqg>=3Fmax

Tembl KOHTPOJIBHBIX PabOT
Yacts 1 o Teme «CUCTEMBI CUMCTICHUS TIO BApUAHTAM
Yacts 2 no Teme «KonupoBanue u mudpoBanue HHPOpMAIIHI» 10 BapHaHTaM

3. MeToauveckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS ¢(hOPMHPOBAHHBIX
KOMIICTCHIIHI NIPH NMPOBEACHUH MPOMEKYTOYHOM ATTEeCTAMHI

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

«Otanyno» (5 6aI0B) — MOJTYYaAIOT 00Y4YaIOIINECs C IPAaBUIILHBIM KOJMYECTBOM OTBETOB Ha TecToBbIe Bornpockl — 80—100%
oT 0011ero 06bpEMa 3aJaHHBIX TECTOBBIX BOTIPOCOB;

«Xopoioy (4 bania) — MONMy4arT 00yYaONIHeCs ¢ IPAaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOMPOCHl — 79 — 60% oT
o0b1m1ero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Y10BJIETBOPUTEIBLHOY (3 Oayia) — MmosrydaroT 00yJaromuecs ¢ MpaBUIbHBIM KOJTHMYECTBOM OTBETOB HAa TECTOBBIE BOMPOCHI
—59 - 51% ot obmiero o6bEMa 3aJTaHHBIX TECTOBBIX BOIIPOCOB.

«HeynosaersopureapHo» (0 0amioB) - monydaroT oOydaromyecs ¢ NMPaBWIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 50% u MeHee 0T 001Iero 00bEMa 3aIaHHBIX TECTOBBIX BOIIPOCOB.

Onucanue npoyedypul oyenusanus « Tecmuposanuey
TecTupoBaHWe MO MUCHUIUIMHE MPOBOAUTCS C WCTOJIB30BAHUEM PECYpCOB JJEKTPOHHOUW oOpaszoBaTenbHOU cpeasl DMOC
(moctym: https://jr.samgups.ru). KomudecTBo TeCTOBBIX 3aaHMid U BpeMsl 3a/1aeTCsl CUCTeMOH. Bo Bpemst poBeACHUS TECTHPOBAHUS
oOygaromuecsi MOTYT IIOJ30BAaThCA MPOrPaMMON IUCHUIUIMHBI, CHPAaBOYHOH JIHTEPATypod, KaJIbKyJISATOPOM, IJHYHO WMH
COCTABJICHHBIMH KOHCIIEKTAMHM Ha ITOCTABJICHHBIC BOIPOCHL. Pe3yibTaT Ka)IOro OOYYaroIierocs OICHUBACTCS B COOTBETCTBHU C
BBINICYKA3aHHOTO KPUTEPHA. Pe3ynbTaTsl aBTOMATHYECKH MEPEAaroTCs B 0aIIBHO-PEHTHHIOBYIO CHCTEMY.

Kpurepun popmMupoBaHus OLIEHOK 110 pPe3y/IbTaTaM BbINOJIHEHHUS JIA00OPATOPHBIX padoT

«3auyTeHo0» — CTaBUTCS 3a pabOTy, BBHIMOJHEHHYIO IMOJHOCTHIO 03 OMMOOK W HEJOYETOB B COOTBETCTBUHU C 3aJIaHUEM,
BBIJIAHHBIM JIJIS1 BBITIOJTHEHUS T1ab0opaTopHOi paboThl. OOyJarOIUIACs MOJTHOCTRIO BiIafieeT HH(pOpMarHe 1o TeMe padoThl, eI BCe
MTOCTABJICHHBIC B 33IAHUH 33]]a4H.



«He 3auTeHo» - cTaBUTCA 32 pabOTY, €CiM 00Y4aIOIIUIiCs PAaBIILHO BBIIOJIHII MeHee 2/3 Bcel padoThl, HCIIOJIB30BAN ITPU
BBINIOJTHEHUH pabOThl HENPABUIIBHBIE AJITOPUTMBI, IOMYCTUII rpyOble OIIMOKM NP pacdeTax, chopMyJIMpOBal HEBEPHBIE BBIBOJBI MO
pe3ynbTaram padoThl.

Onucanue npoyedypul oyenusanus «Jlabopamopuas pabomay

OrneHNBaHUE UTOTOB J1aOOPAaTOPHOW PabOTHI MPOBOJMTCS IpENoAaBaTesieM, BeAyIIMM JjaboparopHbele paboThl. OneHka
BBICTABILSIETCS] B DJIEKTPOHHOM JKypHAJIE jr.samgups.ru. Pe3yibTaTsl aBTOMaTHYECKU MEpenaloTcst B 0aIbHO-PEUTHHTOBYIO CHCTEMY
npy myONMKaIMuy KypHaa.

[To pe3ynbTaTaM IpoBepKH JIaOOPATOPHOI pabOTH OOYUYAFOIIMHICS JIOMYCKAETCs K OIleHKE pabOoThI IIPH YCIOBHH COOJIIOICHHS
MIEPEUNCIICHHBIX YCIOBHH:

— BBITIOJTHEHBI BCE 33aHMS;

— OTCYTCTBYIOT OIINOKH;

— HCXOJHBIC [aHHBIC, XOJ PEUICHUs, OTBETHl W BBIBOABI pEIICHHE O(GOPMIICHBI B COOTBETCTBUH C TpPeOOBAHMSIMU K
nmabopaTopHEIM paboTaM (TpeOOBaHUS YKA3bIBAIOTCSA B COOTBETCTBYIOIIEM METOANIECKOM ITOCOOHN).

Otuer mo naboparopHOW padoTe, MO PEIICHHUIO IMPETOAaBATENs, MPEACTABIsIET COOOW COBMEIICHHBIE WM OTACIHHEIC
BapUaHTHI:

— YCTHYIO 3aIUTy PaOOTHI M YCTHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHL;

— NIMCbMEHHBIH OTYET;

— OTJIQYKCHHBIN JINCTUHT BXOJIHOTO SI3bIKA MAaTEMAaTHUYECKOTO TMaKeTa MW KOMIWIATOpa (MHTEpPIIPEeTaTopa) BXOJHOTO sI3bIKA
porpaMMHpOBaHusl (Aajgee — MporpaMma) B COOTBETCTBYIOILEM JJIEKTPOHHOM (opmate. [IporpamMma 1oipKHA colepKaTh
KOMMCHTapHu, CBSA3aHHBIC C MCTOHOHOFI/Ieﬁ 1 TTOPAAKOM, XOIOM BBITIOJTHCHU A pa6OTI)I. HporpaMMa JAO0JDKHA MPpUHUMATh,
o0pabaTbiBaTh JaHHBIE M BBIBOAWTH UHCICHHO-TPA(MUYECKHE pPE3YJIbTAaThl, COITACHO BBIITOJIHAEMBIM 3a/adaM M|
TIOCTABJIICHHBIM HETsIM paboThl. JINCTHHT B 3JIEKTPOHHOM ()OpMaTe HAXOAWTHCSA y OOYYaIOIIErocs WM 3arpykacTcsl B
OUOC u XpaHUTBCS A0 BBICTABJICHUS aTTECTALUMU 10 JUCLUILINHE.

OTBeT 00y4aronIerocst OIEHNBACTCS PETIOABATENIEM B COOTBETCTBHH C BBIIIE ONMCAHHBIMU KPUTEPUSIMH.

ITucomennvie popmor omuemnocmu

B nucvmennom uoe

OTtyer No pe3yiabTaTaM KOHTpOJISL oOyuaromuii odopmisier Ha sucre Gopmara A4 WM Ha JBOMHOM TETPaHOM JIHCTE.
Hanncanue copeprxaHus oT4eTa IPOU3BOUTHCS BPYUYHYIO, pa300pUYHBBIM TOYEPKOM Ha TOCYIapCTBEHHBIM s3bike PO (mouyepk nomkeH
OBbITh y3HAaBaeM JIJIsI KOHKPETHOT'O UCTIOJHUTENSI 0TYETA), UCKIIoueHue Jist hopMyit, abOpeBuatyp. BricoTa mpudra npumepHo 5-7 mMm,
pydKa IIaprKOBasi, YepHUIIAa CHHHE W YepHble. CHadaa, cBepXy, nuiercss HoMmep rpymmsl, @O, THn MeponpusTis, Ha3BaHHUE TEMBI.
[Jaxnee Bonpoc(sl) (L€, 3a1a4K) U CONCPIKAaTeNIbHBINA OTBET B 00beMe 3a1aHus. 3aBepIlacTcs OTYeT BHIBOJAMH, TATOW U HOMIHCHIO.
MosHo, pu 0QOPMIICHHH ICKH30B CXEM, Ipad)MKOB MOJIB30BATHCS CPEICTBAMU LBETOBOIO BBIJEIEHHS MUchbMa M (GoHa. OTYeTHI
NPernoaBaTeNlb XPaHUT B TEUYCHHUH ITEPHO/IA IPOBEICHHUS CECCHU.

B nucvmennom eude 6 ciyuae nepexooa Ha OuCmanyuoHHoe ooyyenue no NPUYUHe SNUOEMUOIOSULECKOU 0OCMAHOBKY U NPOYUX
Gopc-masicoprvix 06cmosamenbLCema

Otuyer no (opme, BHINOTHEHHBIH B TMCbMEHHOM BHJIE, (hoTorpadupyeTcs U OTHpaBISETCS HAa KOHTPOJIb MPENOJaBaTeI0 M0
yKa3aHHOMY MM KaHally CBsI3W: KOpIIOpaTHUBHasi 3nekTpoHHas noura, JUOC. XpaHeHHe OopraHu3yeTcs 3JeKTPOHHBIMU pecypcaMu
OUOC, B ToMm uncne Ha obnaunbix cepBucax DMOC Tims u OneDrive. @opma xpaHeHus1: Tanky ¢ (ailiaMu CIaHHBIX MaTEPHANIOB C
cchUIKaMH, foctynHeMu u3 SMOC.

Kpurepun (popMupoBaHus 011eHOK N0 Pe3y/IbTATAM BbINOJHEHUS 3a1aHU I

«OTIANYHO/32a4TEHO» — CTABHUTCS 32 pabOTY, BHIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOO0K U HEI0UETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIIOIHEHHYIO MTOJHOCTBIO, HO IPU HAIMYMM B HEl He Ooiee
OJIHOM Herpy0Ool OIIMOKHU U OAHOTO Hejo4eTa, He 0oJiee TpeX HEelI0UETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTAaBUTCS 32 PabOTy, eciau 00ydJarouniics MpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE O0jee oHOM Tpy0oit OmMOKH U JBYX HEI0YETOB, HE OoJee OHOM
rpy0oii u omHOIl HerpyOoi ommOku, He Oojee Tpex HerpyobIX OIIMOOK, OAHON HerpyOoW OMIMOKH U JIBYX
HE/IOYETOB.

«HeynoBJjieTBOpUTE/IbHO/HE 3a4YTE€HO» — CTAaBUTCSA 3a PabOTy, €CIM YHCIO OLIMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY ISl OEHKU «YAOBIETBOPUTEIHHOY» WUJIH MPABUIBLHO BHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owuboxk:

- epybvie owuUbOKU. He3HaAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE HOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHU.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8100 X00A PeueHUsl.

- He0ouemvl: HepayUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOENbHbIE NOZPEULHOCU 8 POPMYIUPOBKE
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Onucanue npoyedypul oyeHusanus « Boinoanenue 3a0anuii»



BrimonHeHHOe 3aaHuMe TPUHMMAETCS BEAYIIMM IIpENojaBaTeleM IO JaHHOW ydeOHOM jaucummumae. OT4er 1O
BBINIOJTHEHHOMY 33J1aHHI0 MOXKET IPOBOJUTHCS Kak B (popMe OTBeTa Ha BONPOCHI, CBSI3aHHBIE C 3a/JlaHMEM, TaK M B MHBIX (opMax
(pesentanus, pecypesl DMOC). ®opma onpeaensercs: npernojaasareneM. Mcxons 3 BIOpaHHON ()OPMBI, ONMUCHIBACTCS METOIUKA
MPOLEAYPHI OLICHUBAHUSI.

IIpu ycTHBIX OTBeTax oOydaromemycs mpenoctaBisiercss 30 MHHYT Ha HOATOTOBKY. Ompoc oOydwaromierocs He IOJDKEH
npessiath 0,35 vaca.

IIpn muCPMEHHOM OTBETE PYKOBOACTBOBaThCs mHpaBmiaMu «IluceMenHBIE OpMBEI OTHeTHOCTHY» B pazaence «Kpurtepun
(hOopMHPOBaHUS OLIEHOK 110 PE3yJIbTaTaM BBIITOIHEHHS IPAKTHIECKUX paboT»

Bo BpeMms 0TBETOB CTyAEHTaM NPEAOCTABIISETCS NPABO MOJIB30BATHCS MPOTPAMMOM y4eOHOH TUCLIUIUINHEL, a C pa3pelleHNs
NpenoaBaTes - TaKKe IPYTUMHU IIOCOOUSIMH.

[MombITKa OOIIEHHS C APYTHMU CTYASHTaMH WIIM MHBIMH JIMLIAMH, B TOM YHCJIE C TIPUMEHEHHEM 3JIEKTPOHHBIX CPE/ICTB CBS3H,
HECAHKIIMOHUPOBAHHbIE IEPEMEIICHNUS U T.II. BJISIOTCS OCHOBAHUEM I YAAJICHUS CTyACHTa U3 ayIUTOPHUU U BBHICTABJICHUE OLIEHKU
«HEYIOBJIETBOPUTEIHHO.

Kpurtepun popmMupoBaHusi O11eHOK N0 pe3y/JibTATAM BbINOJHEHUS] IPAKTHYECKUX PadoT

«3a4TeH0» — CTaBUTCS 3a paboTy, BBIIOIHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HETI0UYETOB B COOTBETCTBUH
¢ 3aganueM. OOyyJaromuiics NOJHOCTHIO BiaaeeT nHpOopMaluelt Mo Teme padoThl, PEeUIil BCe OCTABICHHbBIC B
3aJlaHuU 3aa4u.

«He 3a4TeHO0» - CTaBUTCS 32 pabOTy, ecliu 00yJaroIIMiics MpaBUILHO BRIMOJIHUI MeHee 2/3 Bceil padoThl,
MCTIOJIB30BAJ TPU BBIMOJIHEHUH paOOTHl HENPABUIIBHBIC aJITOPUTMBI, JOMYCTHII TPyOble OIIMOKY MPH pacueTax,
chopMynupoOBal HEBEPHBIE BHIBOBI IO PE3yJIbTaTaM paOOTHL.

Onucanue npoyedypul oyenusanus «lIpakmuueckas pabomay

OlleHHBAaHUE WTOTOB MPAKTHYECKOW pabOThl MPOBOAMTCS MpPENOJaBaTeseM, BEAyIIMM MpakThudeckue pabotel. OreHka
BBICTABISIETCS] B DJIEKTPOHHOM JKYypHAJIE jr.samgups.ru. Pe3ynbTaTel aBTOMAaTHYECKU MEPEAIOTCS B OAIBHO-PEUTHHIOBYIO CHCTEMY
NpH MyOIHUKAIMY KypHAA.

ITo pe3ynbTaTaM NpOBEPKH MPAKTHIECKOW pabOThl 00YUAIOIIMIACS JOMYCKAETCsI K OlIEHKe pabOThI TP YCIOBUH COOIIOICHHS
NIEPEUUCIICHHBIX YCIOBUM:

— BBIINIOJIHCHBI BCC 3aJaHU,

— OTCYTCTBYIOT OIIIAOKHY;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBAHHUSIMHU.

B ToMm ciy4ae, eciu coaepKaHUE BBIIOJIHEHHON paOOThl HE OTBEYACT MPEIbIBISICMBIM TPEOOBAHUSAM, TO OH BO3BpAIIACTCS
aBTOpY Ha JopaboTKy. OOyuaromuiics N0JDKeH MepeesiaTh OTYET C YIETOM 3aMeYaHu.

OTyer MO MPaKTHYECKOW paboTe, MO PEUICHUIO MPEeroJaBarelisi, MPeCTaBiisieT cOOONW COBMELICHHBIE WM OT/CIbHbIC
BapUAHTHI:

— YCTHYIO 3aIUTy PabOTHI U YCTHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHL;

— MUCHMEHHBIN 0TYeT, O)OPMIISIETCSI COTTIACHO HIKEOIIMCAHHON MPOIIEAypE;

— OTJIAKCHHBIN JIUCTUHT BXOJHOTO SI3bIKA MATEMATHYECKOTO MAKeTa WM KOMIHWIATOPa (MHTEPIPETaTopa) BXOIHOIO sI3bIKa
NpOrpaMMHpPOBaHUs (Jjajiee — MporpamMma) B COOTBETCTBYIOIIEM JIIEKTPOHHOM Qopmare. [Iporpamma J0KHA COJEpKaTh
KOMMCHTapHu, CBA3aHHbBIC C MeTOI[OHOFI/Ieﬁ U MOPAAKOM, XOAOM BBITTOJTHEHU A pa6OTbI. HporpaMMa J0JDKHA IPUHUMATh, O6pa6aTbIBaTb
JAaHHBIC W BBIBOAUTH ‘II/ICHEHHO-Fpa(bI/I‘-IeCKI/Ie PE3YyJIbTaThl, COIJIACHO BBIMOJHACMBIM 3aJa4aM W NOCTABJICHHBIM LCIIAM pa6OTI)I.
JIMCTUHT B 3JIEKTPOHHOM (hopMaTe HAXOIUTHCs Y 00yuaromierocs win 3arpyxaercs B JUOC u XpaHUThCS 10 BICTABJICHUS aTTECTAIlUN
110 JUCHUIITINHE.

OTBeT 00yYarOIIErocsi OICHUBACTCS MTPEIOIaBaTe/IeM B COOTBETCTBUH C BBIIIE OMUCAHHBIME KPUTEPHSIMH.

ITucomennvie popmor omuemnocmu

B nucoemennom suoe

OTtyer No pe3yiabTaTaM KOHTpOJIS oOydarommii odopmusier Ha smcre ¢opmata A4 minm Ha JBOHHOM TETPaJHOM JIHCTE.
Hamnmcanue copepxaHus oT4yeTa MPOU3BOAUTHLCS BPYYHYIO, pa300pUYHBBIM OYEPKOM Ha TOCYIapCTBEHHBIM s13bIke PO (modepk mosnkeH
OBITh y3HABaEM JUISI KOHKPETHOTO UCTIONHUTENS 0TYETa), HCKITIoUeHHe 171 hopMyd, abOpeBuaryp. BricoTa mpudra npumepro 5-7 MM,
py4Ka IapuKoBasi, YepHIIa CHHHUE WK YepHbie. CHavyana, CBepxy, nuiiercs HoMmep rpymisl, @O, Tii MeponpusTis, Ha3BaHUE TEMBI.
Jlanee Bompoc(bl) (11e7H, 3a/1a4K) ¥ COJIEPIKATEIBHBINA OTBET B 00beMe 3a1aHusl. 3aBEpIIaeTCsl OTUYET BHIBOJAAMM, JIATOM U MOJIHUCHIO.
MoxHo, mpu 0QOPMIICHHH 3CKH30B CXeM, IpaMKOB MOJB30BATHCSA CPEACTBAMH I[BETOBOTO BBIIEICHUS NMHChMa U (oHA. OTYETHI
IIpero/IaBaTeb XPaHUT B TEUCHUH IIEpHO/Ia TPOBEACHHUS CECCHH.

B nucvmennom eude 6 cnyuae nepexooa na OucmanyuonHoe ooyyenue no npudUuHe MUOEMUOL02ULECKOL 0OCMAHOBKU U NPOYUX
dopc-masicopnvix 0b6cmosmenbcme

Otuer no ¢opme, BHIMOTHEHHBIH B MMCbMEHHOM BHJIE, (oTorpadupyeTcs U OTHpaBIIsCTCS Ha KOHTPOJIb MPETOJaBaTelio Mo
YKa3aHHOMY UM KaHajly CBSI3U: KOpHOpaTuUBHas 3neKTpoHHas noura, DMIOC. XpaHeHHe OpraHU3yeTCsl S1eKTPOHHBIMU PECypcaMu
OUOC, B ToM uncne Ha obnaunsix cepucax DMMOC Tims u OneDrive. ®opma XpaHeHuUs: MaNKK ¢ paiiaMy CIaHHBIX MaTepUalioB C
ccplIkaMy, foctynHeiMu u3 SUOC.



Kpurepun ¢popMupoBaHusi OLIEHOK 110 HAMMCAHMUIO U 3alIMTe KOHTPOJbLHOH padoThI

«3a4TeHO0»— BEHIIOJHCHLI ITOCTABICHHEIS Ociun paGOTH, CTYACHT YCTKO U 0e3 ommnOOK OTBETHII HA BCE
KOHTPOJIbHBIC BOITPOCHI.

«He 3auTeHo» — CTYACHT HC BBIIIOJIHWUJI UJIM BBIIIOJIHWII HCIIPABUJIBHO 3aJIaHUs pacquHo-rpa(queCKoﬁ
pa6OTBI; CTYACHT OTBCTHIJI HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAaMH UJIA HE OTBETHUJ HA KOHTPOJIbHBIC BOITPOCHI

Kpurepun ¢ppopmMupoBanusi oeHOK 10 3a4eTy

«3a4TeH0» — OOyYaroIIMiCs JEMOHCTPUPYET 3HAHHE BCEX PAa3/EIOB H3Yy4aeMOW JHCLUUIUIMHBL:
coziepkaHne 0a30BBIX MOHATHH U (yHAAMEHTAIBHBIX MPOOJIEM; YMEHUE U3JIaraTh MPOrPaMMHBIH MaTepHai C
JIEeMOHCTpalKell KOHKPETHBIX NpuMepoB. CBOOOAHOE BIaJICHUE MAaTEPUAIIOM JOJDKHO XapaKTepU30BaThCA
JOTMYECKOW SCHOCTHIO M YETKUM BHUJICHHEM IIyTeli NPUMEHEHHs IOJYYEHHBIX 3HAHHH B IPAKTHYECKON
ACATCIIbHOCTHU, YMCHUCM CBA3ATb MATCPHUAJI C APYTUMHU OTPpAC/ISIMU 3HAHUA. I[aHHaH OLICHKA BBICTABJIACTCA ITPU
YCJIOBHUHU BBINOJIHEHHSI CTYJEHTOM BceX JIabopaTopHbIX paboT m He MeHe 80% o00ydarolux 3JIEMEHTOB,
BXOOAIIUX B y‘Ie6H0-M€TOI[I/I‘-ICCKI/If/'I KOMIIJIEKC H3y‘laeM0ﬁ JUCHUIIJIMHBI, @ UMCHHO: IMPAKTUYCCKUX pa60T,
MPOXOXK/ICHHS IPOMEKYTOYHOTO TECTHPOBAHUS M (POPYM-OIIPOCOB C MPaBHIBHBIM KoJH4YecTBOM 0TBeTOB — 100
— 75 % ot 061iero o6b€Ma 3aJJaHHBIX TECTOBBIX BOIIPOCOB.

«He 3a4TeH0» — BBICTaBIISICTCSA B TOM Clly4ae, KOrjia 0Oy4arolMHCs IEMOHCTpUPYET (parMeHTapHbIe
3HAHHUS OCHOBHBIX Pa3JIeIOB MPOrPaMMBI M3y4aeMOro Kypca: ero 0a30BBIX MOHATHN W (HYHIaMEHTAIBHBIX
npobnem. Y oOyuaromierocs ciabo BbIpaK€Ha CHOCOOHOCTh K CaMOCTOSITEIbHOMY aHAJIUTHUYECKOMY
MBIIIJICHUIO, UMCIOTCS 3aTPYAHCHUS B U3JI0OKCHUN MaTCpHraia, OTCYTCTBYIOT HCO6XOI{I/IMI)IC YMCHUA U HABBIKH,
JOMyIIEHbl TpyOble OMIMOKM M HE3HAaHHE TEPMHUHOJIOTHH, OTKa3 OTBeYaTh Ha JIONOJHUTEIbHBIE BOIPOCH,
3HAaHHUEC KOTOPBIX HCO6X0[[I/IMO AJId TOJIYYCHUA MMOJOKUTEILHON OLICHKH. I[aHHaf[ OLICHKA BBICTABJIACTCA IPU
YCJIOBUHU HeE BbINOIHEHUs cTyeHToM 80% Bcex 00ydaromux 3J€MEHTOB, BXOJAIIUX B y4eOHO-METOANYECKUN
KOMIUICKC M3y4aeMOW JIUCIUIUIHHBI, 2 UMEHHO: JIJA0OPATOPHBIX M MPAKTUYECKUX padoT, (OpyM-OIpOCOB,
IIPOXO0KJICHUS IPOMEKYTOYHOTO TECTUPOBAHMSI C IPABUIIHBIM KOJIMYECTBOM OTBETOB 59 % 1 MeHee 0T 00111ero
00bEMa 33TaHHBIX TECTOBBIX BOIIPOCOB.

Kpome Toro, BbI6Op 3HaUEHUS Oallia-0LEeHKN MOKET ObITh C/IEJaH MPErnoAaBaTesIeM M0 JaHHBIM OallJIbHO-
PEUTHUHIOBOM CUCTEMBI, KOTOpasi JOPMHUPYETCSI aBTOMATHUECKH IIPH BEAECHUHU AJIEKTPOHHOT'O KypHaJIa.

Kpurtepuu popMupoBanus oeHOK MO IK3aMEHY

«Otnnyro» (5 OGamwioB) — oOydarouuiics IeMOHCTPHpPYET 3HAaHHE BCEX pa3JesioB M3ydaeMoi
TVCIUTUIAHBL: CO/IepKaHue 0a30BbIX MOHATHH U (yHIaMEHTALHBIX IPOOJIeM; YMEHHE H3JIaraTh MPOrpaMMHBIH
MaTepual C JEMOHCTpalueid KOHKpEeTHhIX mnpumepoB. CB0OOAHOE BIaJEHHE MAaTEPUATIOM JIOJIKHO
XapaKTepU30BaThCs JOTMYECKON SICHOCTHIO M YETKUM BHJICHUEM ITyTeH MPUMEHEHHS MOJyYCHHBIX 3HAHUH B
MPAKTUYECKON NEeSATETbHOCTH, YMEHHEM CBsI3aTh MaTepHaj ¢ JPYTMMHU OTpaciisiMu 3HaHuA. [/laHHas OleHKa
BBICTABJISIETCS. TIPU YCJIIOBUHW BBIMIOJNHEHUS CTYACHTOM BCEX OOYUYaIONIMX DJIEMEHTOB, BXOJSAIINX B y4eOHO-
METOAMYECKUN KOMIUIEKC M3y4aeMOW JUCIUIUIMHBI, & UMEHHO: KypCOBOM paboThl, 1JaOOpaTOpHBIX paboT U
BBITTOJTHEHHBIX PACIIMPEHHBI 3a/IaHU.

«Xopomo» (4 6ana) — oOyyaromuics: IEMOHCTPUPYET 3HAHUS BCEX Pa3/ieNoB U3y4yaeMoil TUCIMITIIMHBIL:
coJiep;kaHue 0a30BbIX MOHATUN U (DyHIaMEHTANbHBIX MPoOsieM; TpruoOpen HeoOX0IUMbIE YMEHHUS U HaBBIKHU,
OCBOMJI BOIIPOCHI MMPAKTHYECKOTO MPUMEHEHHS ITOJTyYEHHBIX 3HaHUH, HE JOMYCTHJ (PaKTUUYECKUX OIMIMOOK MpH
OTBETE, JIOCTaTOYHO MOCIEN0BATEIbHO W JIOTMYHO M3JIaraeT TEOPETUYECKMH MaTepual, JOoINycKas JINIIb
HE3HAYUTENIbHBIE HApYIIEHHs MOCIEA0BATEIbHOCTH M3JI0KEHUSI 1 HEKOTOpble HETOYHOCTH. TakuMm o0pazom,
JIaHHAs OTICHKA BBICTABIISIETCS 32 TIPABUIIBHBIN, HO HEJJOCTATOYHO TIOJTHBIHN OTBET. JlaHHAs OIleHKa BBICTABIISICTCS
IIPU YCJIOBUU BBIMOJHEHUS CTYIEHTOM BCeX OOYYaIOUIMX AJIEMEHTOB, BXOJIALIMX B y4eOHO-METOIMYECKUN
KOMIUIEKC M3y9aeMOW AMCIUIUIMHBI, a UMEHHO: KYpCOBOW pabOThI, TaOOpaTOPHBIX PadOT M BBHIMTOJHEHHBIX
pacuIpeHHbl 331aHUH.

«¥Y nosnerBoputenabHO» (3 Oamna) — oOydaroumuiicss NE€MOHCTPUPYET 3HAaHHWE OCHOBHBIX pa3/IesioB
IpOrpaMMbl M3y4aeMoro Kypca: ero O0a3oBbIX MOHATHHA M (QyHAaMEHTaIbHBIX MpobieM. OJHAKO 3HAHHE
OCHOBHBIX NPOOJEeM Kypca He MOAKPEIUIAIOTCS KOHKPETHBIMM NPAaKTUYECKUMHU NPUMEpPaMH, HE IMOJTHOCTHIO
pacKphiTa CyIIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTHYEH M HE BCErJa MOCJIEI0BATENCH, IOIMYIIEHBI
OIMOKM M HETOYHOCTH. JlaHHAsl OLlEHKA BBICTABJISETCS MPH YCIOBUU BBIMOJIHEHUS CTYACHTOM O0YyYaromux



anemeHTOB (He MeHee 70% ot obiiero oobeMa), BXOJAMUX B y4eOHO-METOAMYECKUN KOMIUIEKC M3ydaeMoil
JTMCLUIUIMHBL, @ UMEHHO: KypCOBOM paboThl, 1a00paTOPHBIX PadOT M BHITIOIHEHHBIX PaCIIMPEHHBI 3a1aHU.

«HeynosnerBopurensHo» (0 0OammoB) — BBICTaBISETCS B TOM Cciydae, Korga oOOydJaroniuiics
JIEeMOHCTPHUPYET (parMeHTapHble 3HAHUS OCHOBHBIX pa3zeiioB MPOrpaMMbl H3y4aeMOro Kypca: ero 0a3oBBIX
NOHATUH ¥ (QyHAAMEHTAIBHBIX TpolieM. Y dK3aMeHyeMoro cjabo BBIpaKEHAa CIIOCOOHOCTh K
CaMOCTOATCIIBHOMY AHAJIMUTHYCCKOMY MBINUJICHHUIO, HWMCIOTCA 3aTpyAHCHHUA B HU3JIOKCHHM MaTcpualia,
OTCYTCTBYIOT HEOOXO/IIMBIC YMEHUS U HABBIKH, JIOTTYIICHBI TPYObIC OIMMOKK U HE3HAHHE TEPMHUHOJIOTUH, OTKA3
OTBCYATbL HaA JOIOJIHUTCIIBHBIC BOIIPOCHI, 3HAHUC KOTOPLIX HGO6XOI[I/IMO AJId TTIOJIYUCHUA MOJIOKUTEIHHOU
olleHKHU. [laHHasl OlLlEHKa BBICTABISETCS MPH YCIOBUU HE BBIMOJHEHHs CTyJIeHTOM 50% OT Bcex 00ydarommx
3JIEMCHTOB, BXOIAIIUX B y‘-IC6HO-MeTOI[H‘-IeCKI/Iﬁ KOMIIJICKC I/I3y‘~IaeMOf/'I JUCLHUITIINHBI, a UMCHHO: KprOBOI\/JI
paboThI, 1a00paTOPHBIX PaOOT ¥ BHITIOJTHEHHBIX PACIIMPEHHBI 331aHUH.

Kpowme Toro, BeI60p 3HaUEHUS Oallia-0LleHKN MOKET OBITh C/IEaH MPEToAaBaTeNIeM 10 JaHHBIM OaJlIIbHO-
PEUTHHTOBOW CUCTEMBI, KOTOpasi (POPMHUPYETCS aBTOMATUICCKH ITPH BEACHUU JICKTPOHHOTO JKypHaJIa.



