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AHHOTaIUs

Hucuunnuna «CUCTEMHBIN aHalW3» BXOAUT B 00pa30BaTeIbHYIO MPOrpaMMy BBICIIETO
o0pa3oBaHUsl — MPOTPaMMy MAarucTpaTypbl MO HANPABICHUIO MOJATOTOBKH/ CHEIHMAIbHOCTU
09.04.04 «IIporpammHasi MHKE€HEpUs» HanpaBiIeHHOCTH «IIpoekTHpoBaHME MHTEIICKTYaIbHbIX
MPOrPpaMMHBIX cUCTeM». Jluciuruimaa peanusyercs kaheapoit «Ned3y,

JlucuuninuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUN

VYK-1 «CrnocobeH ocCyniecTBIsATh KPUTUYECKHH aHaIu3 MNPOOJEMHBIX CUTyalluid Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUI

OIIK-1 «Cmocoben caMOCTOSTEIbHO TNpPUOOpETaTh, pa3BUBATh M MPUMEHATH
MaTeMaTU4eCKue, eCTECTBEHHOHAyUYHbIE, COIMAIIbHO-DKOHOMUYECKHE M MpodeccHOHaTbHbIC
3HaHMS JUId PELEeHUs] HECTaHJApTHBIX 3ajad, B TOM YMCJIE B HOBOM WJIM HE3HAKOMOW Cpelie U B
MEXIUCHUIUTMHAPHOM KOHTEKCTE»

OIIK-3 «CnocobeH aHaln3upoBaTh MpOohecCHOHATBEHYIO0 HH(POPMAIUIO, BBIJICIATH B HEH
[JIaBHOE, CTPYKTYpPHpPOBaTh, OGOPMIISATh M MPEACTaBIATh B BHJIE AaHAIUTUYECKUX OO30pOB C
000CHOBAHHBIMH BBIBOJAAMU U PEKOMEHIALIUSIMU»

Copep:xaHue TUCHUILUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBA3AHHBIX C MPHUOOPETEHHEM
YMEHHUSl CTPYKTYpUPOBaThb MpPEIMETHYIO 00JacTh TNPUKIATHOW TPOOIEMBI; HABBIKOB
dbopManuzanuu mpeaMeTHo obmactu (pa3paboTKu KIACCU(UKAIMOHHBIX M OMHCATEIbHBIX
NPU3HAKOB, MPET00Pab0OTKH UCXOJHBIX JAHHBIX C IIEeTbI0 (OPMHUPOBAHUS 0a3bl 3HAHHI); YMEHUS
HAXOJHUTh MOJIXOJbl K PEIICHUIO 33724 HICHTU(UKALIUYA U TIPOTHO3UPOBAHHUS, 3a7a4 MOAAECPKKI
IOPUHSTUS PEIICHUH; YMEHHUS IPOEKTUPOBATh UHTEIUIEKTyalIbHbIE IIPOTPAMMHbBIE CUCTEMBI.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayioue (OpMbl OpraHHU3aliu
y4eOHOTr0 mporecca: JeKIHNH, JIa00paTopHbIe padOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0yyaromerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyZI0OEMKOCTh OCBOEHHUS NUCHMIUIUHBI cocTaBisieT 10 3auetHbix enunwui, 360
4acoB.

S3bIK 00yueHus 0 JUCHMIUIUHE KPYCCKUH »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUILIHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
Llenb ocBOEHUS! TUCHMIUIMHBI - (JOPMUPOBAHHME 3HAHUK O HAYYHBIX M METOAMYECKHX
OCHOBAX TEXHOJIOI'MH 00pabOTKH, YMEHUH IPOBEIEHUSI KOPPEKTHOTO aHAIN3a U NTPeoOpa3oBaHUs
JAHHBIX B HH(GOpMAIMIO M 3HAHWUA;, TNPHOOPETEHUs HABBIKOB B (opMmanm3anmuu 3anad
UACHTU(PUKALMY, PACIIO3HABAHUS, IPOTHO3UPOBAHUS, IPUHATHUS PELICHUH, CUCTEMHOIO aHAJIN3a

MOJEIUPYEMOI

HpEAMETHON

oOactu

MHTEJJIEKTYaIbHBIX HH(POPMAIIMOHHBIX CUCTEM.
1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTebHON MPOrpaMMBbI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).
1.3. TlepedeHs mIaHUPYEMbIX PE3yIbTATOB OOYUECHHUS MO TUCIHUILUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoenust OI1 BO.
B pesynbrare M3ydeHus NUCHUILIMHBI O0O0YyYaIOUIMicS AODKEH 00JaiaTh ClIeTyIOIUMHE
KOMIIETEHIIMSIMU WIHA UX 4acTAMU. KOMIIETEeHIIMY U MHAMKATOPBI UX JOCTH)KEHHS IPUBEJICHBI B

Tabimume 1.

JUIA

npo(ECCUOHATIBHOTO  MPOEKTUPOBAHUS

Ta6mmma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUEC MHUKATOpa

KOMIIETEHIIUH KOMIIETEHIIUH JOCTUKEHHSI KOMIIETEHIIUU
YK-1.V.1 ymeTp UcKaTh HyKHbIE
UCTOYHUKU UH(POPMALIUU; BOCIIPUHUMATD
VYK-1 Cnocoben Gop ’ P ’
aHaJIM3UPOBaATh, COXPAHATh U NIEPEaBaTh
OCYIIECTBIISATh
. UH(POPMALIUIO C UCIIOIB30BAHNEM
KPUTUYECKHH aHAIIN3
U(POBBIX CPEJICTB; BbIPAOATHIBATH
YHuBepcanbHbIE IPOOJIEMHBIX o .
. CTpaTeruio AeUCTBUMN AJIS PELICHUS
KOMIIETEHIIH CUTYyalluii Ha OCHOBE

CHUCTEMHOTO ITOAX0/4a,
BbIpa0aThIBATh
CTpaTEruIo ICUCTBUI

IpOOJIEMHOM CUTYaIHH

VK-1.B.2 BiageTs HaBBIKAMU
UCIIOJIb30BaHUs AJITOPUTMOB M IIU(DPOBBIX
CPEICTB, MPEAHA3HAYCHHBIX IS aHATH3a
uH(bOpPMaIIMU U TaHHBIX

Ob6menpodeccuonanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
CaMOCTOSITENTEHO
npuooOperTars,
pa3BUBATh U
IPUMEHSTh
MaTeMaTHYEeCKue,
€CTECTBEHHOHAYYHbIE,
COLIMATBHO-
HKOHOMHUECKHUE U
npoQeCCuOHAIIbHBIC
3HAHUS JUIS peLICHUS
HECTaHIAPTHBIX
3ajiay, B TOM 4HCJIe B
HOBOW WJIA
HE3HAKOMOMH cpejie U
B

OIIK-1.3.1 3HaTh MaTeMaTHYECKHUE,
€CTECTBEHHOHAYYHbIE U COLIMAIBHO-
SKOHOMMYESCKUE METObI JJIs
UCTIONIb30BaHUs B TPO(eCCHOHATLHOM
JeATEIIbHOCTH

OIIK-1.V.1 ymeTs pematbs HecTaHAAPTHBIE
npodeccCuoHaIbHBIC 3a/1a4H, B TOM YUCJIE B
HOBOW WJIM HE3HAKOMOM CPEZE U B
MEXIUCITUTITHHAPHOM KOHTEKCTE, C
NPUMEHEHUEM MAaTeMaTUYECKHX,
€CTECTBEHHOHAYYHBIX COLIMAJIbHO-
SKOHOMHYECKUX U MPOo(ecCHOHATBHBIX
3HaHUHN

OIIK-1.B.1 umeTh HaBBIKH
TEOPETUUECKOTO U SKCIIEPUMEHTAITHHOTO
HCCIIeIOBaHUS 00BEKTOB
po¢eCCUOHATBHON EATETLHOCTH, B TOM

MEKIUCIIMTUTMHAPHOM . .
YucJie B HOBOM MJIM HE3HAKOMOM Cpefie U B
KOHTEKCTE
MEXTUCIITIITTHAPHOM KOHTEKCTE
OIIK-3 Cnocoben
OIIK-3.3.1 3HaTh IPUHLIMIIBI, METO/BI U
O6menpodeccuoHanbHbBIE | aHATU3UPOBATH
CpElICTBa aHaJIM3a U CTPYKTYPUPOBAHUS
KOMIIETEHIIH npo¢eCCHOHATIBHYIO

nH(pOpMalIO,

npodeccroHanbHON HHPOpMaLIUK




BBIICIISITE B HEU
IJ1aBHOE,
CTPYKTYpPUPOBaTh,
0pOpPMITSITH U
MIPEACTABIISITH B BUJIE
AHAJINTHYECKHUX
0030poB ¢
000CHOBaHHBIMHA
BBIBOJAMH U
PEKOMEH IAIUsIMU

2. Mecro nucuuiumHbl B cTpykrype OI1
Jucnumnimna Oa3upyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX OOYYalOUIMMUCS IPU
OCBOCHHMH IIPOTPaMMBbI OaKaiaBpHara.
3HaHUsA, TOJyYEHHbIE IIPU HM3YYEHUM MaTepuana JaHHOW IJUCUUIUIMHBL, UMEIT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUILINH:
— Hay4HO-TeXHUYECKUI CEMUHApP
— IIpoekTHas neaTenbHOCTh
— JlunnomMHOE MPOEKTHPOBAHUE

3. OO0OBeM U TPYJ0EMKOCTh JUCITUILIAHBI
Jannaple 00 o0meM oO0beMe TUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

B yueGHoi paboTs! Beero TpynoeMKOCTb 10 ceMecTpam
Nel No2
1 2 3 4

Oobwan mpyooemKocmsp OUCUUNIUHDL, 10/ 360 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakxmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCETo vac. 102 68 34
B TOM YHCIIE:

nexiuu (JI), (dac) 34 17 17

npakTuueckue/ceMunapckue 3ansatus (113),

17 17

(gac)

naboparopusie pabotsl (JIP), (dac) 51 34 17

KypcoBoil npoekT (padota) (KII, KP), (yac)

HK3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 222 112 110
Buo npomesxxcymounon ammecmayuu: 3adet, | Hudd. OK3.
mudd. 3auger, sx3amen (3auer, udd. 3aq, 3au., Hudd. 3au.

DK3.%*%*) DK3.

e N
HpI/IMeanI/Ie: KaHIUOATCKHUHU 3K3aMCH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3JeiaM U BUAAM 3aHATUMN.
Pazgenbl, TeMBbI TUCITUTITUHBI K UX TPYAOEMKOCTH IPUBEACHBI B TAOIHIIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Jlexmmn | 113 (C3)| JIP KII CPC

Pa3nensl, TEMBI JUCLUIIINHEI (uac) (uac) (4ac) (gac) (dac)




Cemectp 1

Paznen 1. [lannsie, undopmanust, 3Hanus. [lonstue o
CHCTEMHOM aHaJIN3E.

Tema 1.1. basel 3HaHWN, WHTEIEKTyaJbHBIE CHCTEMBI
(UC). Cucrembl TMONMCPKKH TMPUHATHSA peIICHHY 7 8 17 56
(CIIIIP).

Tema 1.2. MeTonbl ¥ aTOPUTMBI HHTEILIEKTYaIEHOTO
aHaJM3a JaHHBIX — CpaBHUTEILHBIN 0030p (MAJ).

Pa3gen 2. Metonpl M3BJICYEHUS 3HAHMH M3 JAHHBIX
(BBIIBIICHUE 3aKOHOMEPHOCTEH).

Tema 2.1. BBemeHme B aJrOpUTMBI PACIIO3HABAHHE
00pa30B. KoppekTHbIe alrOpUTMUYCCKUE KOMITO3UIIHH.
Tema 2.2. Ananutnueckue wiardopmsi (CIITIP) u 10 9 17 56
TEOpHs MPUHATHUS PEIICHAN B YCIOBUIX
HeonpeneneHHoctu. Kputepun kauecta
MPOTPaAaMMHBIX CUCTEM. MHOTOKpUTEpHATIBHOE
OIICHUBAHNE CIIOKHBIX 00BEKTOB (CHCTEM).

Htoro B cemecTpe: 17 17 34 112

Cemectp 2

Paznen 3. Meroapl CUCTEMHOTO aHaju3a JaHHBIX HA
OCHOBE TEXHOJIOT'MH MAILIMHHOTO 00Yy4EHHUS.
Tema 3.1. TlocraHoBka 3ajjauyd  KOJUIEKTHBHOTO
MIPUHATHUSA PEIIECHUN U MOCTPOCHMSI pelIarolIuX MIpaBul,
METOABl M  ITOPUTMHYECKHE  KOMIIO3ULMU s
MOBBIIICHNUS HAJIS)KHOCTH PELICHUH.
Tema 3.2. IIporpammHBbIE MPOAYKTHL,
nonnepxuBatomme TexHomorud KDD  (Knowledge
Discovery in Databases) u Data Mining (ananutudeckue
1aTGOPMBI), 1 UX QYHKIUH.

Pazgen 4. Meronsl  OLIGHUBaHUS  COCTOSIHUM
MHTEJUIEKTYaIbHBIX HHpopMannoHHbIx cucteM (MUC).
Tema 4.1. HenuneiiHasi HemapaMeTpruuecKasi perpeccusl
KaK COBPEMEHHBIN MHCTPYMEHT OLIEHUBAHUS COCTOSIHUM
CJIOJKHBIX OOBEKTOB.
Tema 4.2. MeTtonpl NOPOTHO3UPOBAHUS COCTOSIHUM
CIIO)KHBIX OOBEKTOB Ha OCHOBE METOJIOB TIOMCKA
pas3iajku BpEMEHHBIX PSIJIOB..

10 9 55

Hroro B cemectpe: 17 17 110

Hroro 34 17 51 0 222

4.2. CopaepxaHue pa3IeNoB U TEM JICKIMOHHBIX 3aHITHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHSTHI MPUBEICHO B TaOHIle 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO MUK

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Jlexnuu 1-3. ITocTaHOBKA 33J]a4ui CUCTEMHOI'O aHAJIM3a JJAHHBIX.
CyIHOCTE ¥ YCIIOBHS TPUMEHUMOCTH METOJIOB aHATN3a TaHHBIX.
Mogenu Data Mining. Knaccuduxanust MeTo10B aHaIn3a
nanubix. Kitaccudukammst Moeneit npeactaBieHus 3HaHUN U UX
CpaBHUTENbHAs XapaKTepPUCTHKA. MEeTObI M alrOpUTMbI
MHTEJUICKTYaJIHbHOTO aHaJIM3a TAHHBIX — CPABHUTENBHBIA 0030p
(MAL).

Jlemoncmpayus caaiioos

2 Jlexmms 4. Cuctemsbl pacrio3HaBaHusi 00pa3oB Ha Oaze Data




Mining ¥ IPUHITUIIBI KX TTOCTpOEHUs MpuMeHuTensHo K C.
Jlexnus 5. [TocraHoBKka 3a1a4un Kiaccu(GUKAINK U
KJ1accu(pUKalMOHHbIE peltatonue npasmia. [locranoBka 3agaun
KJIacTepH3aluy, Mepbl OJIM30CTH.
Jlexmu 6-9. Cuctemsl mogaepxku npunstus pemenuit (CIITIP)
- AHAJTUTHYECKHE MIaT(HOPMBIL.
Jlemoncmpayus caaiioos

Jlextuu 9-12. CyTh 3a/1a4u MAIMHHOTO OOYYCHHSI: METOABI 1
anropuTMsbl (0030p). KoppekTHbIE alrOpuTMUYECKHE

3 koMnosunuu. KoyekruHele pemaronue npasuia. [Ipumenenue

B MIPUKJIATHBIX 3a/1a4ax.
Jlemoncmpayus cratioos

Jlexum 13-14. O630p METOZ0B aHAJIM3a BPEMEHHBIX PSAIOB KaK
peanu3anuii TaHHBIX, TOPOKAAEMbIX COCTOSHHUSIMU
JTUHAMHYECKON cUcTeMbl. MeTo1bl PUIIbTpaliiid BpEMEHHBIX
psnoB. [IpumeHenue B mpUKIaIHBIX 33/1a4aX 00paOOTKU TaHHBIX.
Jlexuus 15. HenuHeiiHas HemmapaMeTpUiecKasi perpeccus Kak
COBPEMEHHBIN HHCTPYMEHT orleHuBaHus cocrosiuuit UUC.
Jlexuuu 16-17. MMC kak MHCTPYMEHT yNPaBICHUS CIOKHBIMHU
obwvexkTaMu. OCOOCHHOCTH aHAIN3a HETMHEWHBIX 00BEKTOB
(cucrem). YHUBEPCAILHOCTh MATEMAaTHYECKUX MOJIEIICH.
Jlemoncmpayus caaiioos

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHULIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

Ne
No ®opMBbI T
_ Tembl IPaKTUYECKUX 3aHATUI IIPAKTUYECKUX PYOCMROCTE, | pasiieia
/o p p o (dac) JTACIIUTI
3aHATUN HEL
Cemectp 1
1 Mertopb! perieHus Pewenue 8 1
MHOTOKPHUTEpPHUANIBbHBIX 3a]1a4 BHIOOpA. cooeparcamenbHblx
@opMBI pelaroImX MpaBuil I 3a0au
co3aaHus 0a3bl 3HAHUI U
UHTEJUIEKTyaJIbHbIE HH()OPMAIIMOHHBIE
cuctemsl (MMC). Dnexrpa u MAN.
2 Meronsl ¥ alNropUuTMBbI PaCIIO3HABAHUS Pewenue 4 2
00pa30B NPUMEHUTENIBHO K aHAJIU3Y cooepoicamenbHvix
cocrosiHuil MUC. CroxacTuueckuii 3a0ay
aHaAJIU3 IMHAMUYECKUX CUCTEM —
COBPEMEHHBIN HHCTPYMEHT OLIEHUBAHUS
cocTosiHu cnokHbIX 00bekToB. HBK 1
MMIL.
3 MeTo/1bl ¥ aNTOPUTMBI MALTUHHOTO Pewenue 5 2
oOyuenus. KoppektHbie cooepoicamenbHuIxX
ITOPUTMUYECKHE KOMITO3ULIUU KaK 3a0au
OCHOBHOMW NMPUHINII CHCTEMHOMN
00pabOTKU M aHAIN3a JUHAMUYECKUX
naHHbIx. Jlorunueckue meronsl PO.
MeTpUKHU ¥ IPUHIMII FOJIOCOBAHMUS.




Bceero \ 17 |

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IPUBEICHBI B TaOIHIIE 6.

Tabmuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne HaunmenoBanue 1a00paTopHbIX paboT TPyAOGMKOCTS, | MPAKTHHECKOH | pasiena
/o (dac) MOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI
Cemectp 1
1 | [lpuHIMO JAMHAMHYECKOTO MPOTPAMMUPOBAHHS B 4 - 1
pelleHUH ONITUMHU3AITMOHHBIX 33/1a4.
2 | ANropuTMBI aHANHM3a CHUTYallid B YCIIOBHSX PHCKA 9 - 1
1 HCONPCACICHHOCTH IJIA MPUHATUA O6OCHOBaHHI)IX
pemieHnid. Meronel  pemieHuss 3amad  BEIOOpa.
Metonsl DJIEKTPE-1,2 1t MAN.
3 Teopust cuctem. Ontumuzanus CMO. 4 - 1
4 | AnTOpUTMBI MamIMHHOTO O0y4YeHHs (110 BHIOOPY). 11 - 2

Meron  ckomap3simero  KoHTpods. KoppekTHeble
AITOPUTMHUYICCKUC KOMITO3HMIINH.

5 | AHanu3 CHCTEM JEeTepMHUHHPOBAHHOTO Xaoca, 6 - 2
da30BbIe TOPTPETHI U UX aHAIU3.

‘ Cemectp 2

O | ANTOpUTMBI  CTaTHCTHYECKOTO  aHaiu3a U 4 - 3
OLICHUBAHUSl MApaMETPOB CHUCTEMBI CIIy4yailHOH
OPUPOABL. ANTOPUTMBI aHAIH3a OONBUINX JaHHBIX.

10 | Ilpunoun MHMHHMAaJIBHOTO IeUCTBUS KaK 5 - 4
YHUBEPCAJIIbHBIM MPUHIMI aHajdu3a M CHUHTE3a
YIOPaBISIEMBIX CUCTEM

11 | Metoag MOIOBOH IEKOMIIO3UILIMK IS aHAJIW3a M 4 - 3
oneHnBanus cocrosauii UC
12 | Henuneitnas HelapaMeTpUyeCcKast siiepHasi 4 - 4

perpeccust Uil aHanmM3a W POTHO3UPOBAHUS]
COCTOSIHUM JUHAMHYECKOr0 00OBEKTA

Bcero 51

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIIOIHEHUE KYPCOBOM pabOThI
VY4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYI0OEMKOCTh IPUBEIEHBI B Ta0IuUIE 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero
Bun camocrositensHO# paboTh yac ’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
N3yuenune TeopeTnueckoro Mareprania 20 30

qucuuriaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepata (P)




[TonroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homamrnee 3amganue (/13)

Konrtpomnbusie pabotsl 3a0uankoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrecranuu (T1A) 32 30

Bcero: 222 112 110

5. Ilepeuensb yueOHO-METOUIECKOTO 0OCCIICUCHHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YYAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOAMUECKUE MAaTEPHAIbl Il CAMOCTOSTEIBHON paboThl OOYJArOMIMXCs YKa3aHBI B
ma. 7-11.

6. IlepedeHp neyaTHBIX U IEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YYEOHBIX U3/IaHUM IIPUBE/IEH B TabauIe 8.

Tabnuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

Komgectso OK3EMILLIPOB

Hlnp/ bubnmuorpaduyeckas ccpuika B Gubmorexce

URL aapec (KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
URL: Mumoruna, E. M. Teopus cucrem u
https://e.lanbook.com/book/304337 | cuctemuslit ananu3. Kypc nexiuif :
(mara obpamenus: 17.08.2023). yaebHoe nocodue / E. M. Muntotuna. —
Bpsiack : bpsauckuii AY, 2021. —45 c.
URL: Kommoropoga, C. C. OcHOBBI
https://e.lanbook.com/book/257804 | HCKyCCTBEHHOTO MHTEIUIEKTA : yaeOHOe
(mara obpamenus: 17.08.2023). nocoowue ays crynentos / C. C.

Kommoroposa. — Cankr-IlerepOypr :
CII6IJITY, 2022. — 108 c.

URL: Martsees, A. 1. Matematndeckue
https://e.lanbook.com/book/151666 | MeToIBI CHCTEMHOTO aHaIK3a : yueOHOe
(marta obpamenus: 17.08.2023). nocobue a1 By30B / A. M. MaTBeeB. —
2-e m3n., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 128 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(pOPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «/HTepHeT», HEOOXOMUMBIX JJIsi OCBOCHHS JTUCIMILIHHEI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec Haunmenosanue

https://elibrary.ru/defaultx.asp NudopmannmonHo-aHauTHIECKas CUCTEMaA
Science Index PUHI]

http://www.tehnorma.ru WNudopmannonnas crpaBouHas on-line cucrema/

http://nauka.nizhgma.ru/uploads/shared/met | Metoaudyeckrue peKOMEHIAIIUN IO COCTABICHUIO

odrek.pdf 3asBKH Ha BbIJauy NaTeHTa Ha U300peTeHune
(TIOTIE3HYI0 MOJIEID).

https://rb.ru/news/ Oransl pa3BUTUSI THHOBALIUN



http://nauka.nizhgma.ru/uploads/shared/metodrek.pdf
http://nauka.nizhgma.ru/uploads/shared/metodrek.pdf

https://e.lanbook.com/book/115518

Octpoyx, A. B. InTennekTyanbHbie
UH(POPMAIIMOHHBIC CUCTEMbI U TEXHOJIOTHH :
moHorpacdus / A. B. Octpoyx, A. b. Hukonaes.
— Cankr-IlerepOypr : JIanp, 2019. — 308 ¢. —
ISBN 978-5-8114-3409-1. — TekcT :
AIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
6uOIMOTEYHAs CUCTEMA.

https://e.Jlanbook.com/book/769 (nara
obpamenus: 01.07.2020)

WuTemnektyanbHble poOOTHI : yueOHOe mocodue /
N. A. Kanses, B. M. Jloxun, 1. M. Makapos, C.
B. Manbko. — MockBa : MammHoCTpoeHue,
2007. — 360 c. — ISBN 5-217-03339-8. —
Texcrt : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-
OnbIMOoTEYHAs CHCTEMA.

https://e.lanbook.com/book/143131

Boakosa, B. H. CucteMHbIli aHAIU3
nHpOpPMaMOHHBIX KOMIIJIEKCOB : yueOHOoe nmocobue /
B. H. BonkoBa. — 3-e u3n., crep. — CaHKT-
[MerepOypr : Jlanp, 2020. — 336 ¢. — ISBN 978-5-
8114-5601-7. — TexcT : anexkTpoHHHIH // JIaHb :
9JEKTPOHHO-OMOINOTEYHAS CUCTEMA.

http://www.machinelearning.ru/wiki/index.
php?title=Mo

Kypc nexiuit mo MalmmmHHOMY 00Y4YEHUIO
K.B. BopoHnosa

https://yandexdataschool.ru/edu-
process/courses/machine-learning

Buneonexkuun Kypca «MalmHHoe 06yquI/Ie»

http://www.intuit.ru/studies/courses/46/46/1
ecture/1368

I/IHTCJIJICKTyaJII)HBIe CHUCTEMbI

http://mexalib.com/view/16988

MHTemekTyalbHbIe CUCTEMBI YIIPABICHUS

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeueHp MpOrpaMMHOTO OOECHEUEHHUs, HCIOJb3YEMOr0 IpPU OCYIIECTBICHUU

O6paBOBaTeJ'IBHOI‘O mnmponecca no JUCHUIIINHE.

[lepeueHp UCHOIB3yEMOI0 IPOrPAaMMHOT0 OOecrieueHus npeacTaBieH B Tadbaune 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/m HanmenoBanue

1 Onepanmonnas cucrema Microsoft Windows XP Professional
2 Microsoft Office

3 MATLAB — Simulink

8.2. Ilepeuenn
OCYILECTBIICHHMH 00pa30BaTEILHOrO MpoLecca

MH(POPMALMOHHO-CITPABOYHBIX

CUCTEM,UCITIOJIB3YCMbIX npu

110 JUCIHUIIJIINHE

HepequL HCIIOJIb3YCMBbIX I/IH(I)OpMaI_II/IOHHO-CHpaBO‘-IHBIX CUCTCM PCACTABIICH B

Tabnuie 11.

Tabnuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /it HanmenoBanue
He npenycmorpeno
9. MarepuanbHO-TeXHUYECKas O6as3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Ui  OCYILECTBIICHUS

00pa3oBaTeNIbHOTO MpoIecca 1Mo JUCIHUILTHHE,

MpeacTaByieH B Tabmauel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKOH 0a3bl



https://e.lanbook.com/book/143131

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipr HEOOXOTUMOCTH )

1 Crnenuanu3upoBaHHas J1abopaTopusi. 23-10, 23-08

10. OueHouHble CpeACTBA I MPOBEACHUS MPOMEKYTOUHOM aTTeCTall!
10.1. CocTtaB OLIEHOYHBIX CpPEICTBUIA IPOBEAEHUS IMPOMEKYTOUHOW aTTecTaluu
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB AJISl IPOBEACHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bun npome)xxyTouHOM aTTecTauu IlepeueHb OLICHOUYHBIX CPE/ICTB
DKk3aMeH Crucok BOMPOCOB K 9K3aMEHY;
TecTsl.
HuddepennmpoBanHbIii 3a4€T Cnucoxk BOMPOCOB;
TecTtsr;
3agaun.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOECHHUS)
KOMIIETEHIINI OOYJaloUIMMHCS MPUMEHSETCS S5-0ayuibHasi MIKaja OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopasi puBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCsA
100-6ammpHast  mIKala — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHBEPCUTETa,  IMpaBHIIA
MCIIOJIb30BaHUsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKQJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oLieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIHUH

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-OayutpHAs HIKaIa P p (bopmp

— oOyyaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHHUTEIHHOW IJIUTEPATYpPHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOI CTIelUaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyaroluiicss TBEpI0 YCBOWI MPOTPAMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CIeNUaIN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(Ga4YTCHO»

— o0Oyyaromuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKH U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B INPAKTUYECKOM NPUMEHEHWUW 3HAHUU
HallpaBJICHUS;

— cnabo apryMEeHTUPYeT Hay4YHbIE MTOJI0KEHUS;

— 3aTpyaHsieTcs B (OPpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»




OreHKa KOMITETEHITUHN

5-OayutbHAd LKA

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI

HCEYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYIUPYET BEIBOJOB M 0000IIECHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTH MPOrPaMMHOIO
— JIOIYCKaeT  CYyLIECTBEHHblE  OWMOKM M  HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBbie KOHTPOJIBHBIE 33a/IAHUS UM UHBIC MATEPHUAJIBI.
Bormpocsr (3amaun) aiis sKx3aMeHa mpeacTaBIeHbl B Tabmuie 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ne /it [Tepedens BOmpocoB (3a71a4) sl SK3aMeHa Kon
MHMKATOpa
1 [Ipunuun ~ muHuManeHoro  geiictBua.  Cyrtb.  Ilpumepst | YK-1.V.1
2 IIPUMEHEHUS. VYK-1.B.2
ITocTanosku MPOCTEUIINX BapUaIlMOHHBIX 3a7a4: ¢ | OIIK-1.3.1
3 (¢ukcrpoBaHHBIMU TpaHHLIlaMU U NoABWXKHBIMHU. CyTh ypaBHeHus | OIIK-1.V.1
Oitnepa-Jlarpanxa. OIIK-1.B.1
4 [loctanoBka  3amaud  auHaMuuyeckoro  nporpammupoBanus. | OIIK-3.3.1
[Tpunuun bennmana.
[IpuBecTn mpuMeppl TEMaTHMUECKHUX 3a/Jay, JOMYCKAIOLIUX
5 MIPUMEHEHHUE JMHAMUYECKOT O IIPOrPAMMHUPOBAHUS, u | OIIK-1.3.1
6 dbopmymupoBkHu GyHKIHH bemmana. OIIK-1.V¥.1
Otnmuuue auHamuyeckol ¢ynkuuu bennmana ot pekypcusHoii | OIIK-1.B.1
7 GyHKINH. OIIK-3.3.1
@dopMyIupoBKa  3aJjayd  MHOTOKPUTEPHUAJIbHOTO  BbIOOpa B
YCIOBUSX OmpeeeHHOCTH. [10AX0abI K MX pelIeHuto.
Metonq MAU. Yto 03HauaeT HECOTTIACOBAHHOCTh MATPHUIIBI ITAPHBIX
8 cpaBHeHUH. YTO O3Ha4aeT «CKaLIpU3alUs» KPUTEPUAIBHBIX
oneHoK. Kakoil anroputm ckanspusanuu KpuTepuanbHbIX oueHok | YK-1.V.1
9 B KJlaccuueckoM metogae MAU. VYK-1.B.2
@dopMynIupoBKa  3aJjaud  MHOTOKpUTepuaibHOoro BbiOOopa B | OIIK-1.3.1
10 YCIIOBUSAX HEONPEAEIEHHOCTH. [101X0/1bI K UX pELIeHHUIO. OIIK-3.3.1
dopMyInpoBKa 3a/1a4M BEIOOpa B yciaoBUAX pucka. [Tonxoas! k Ux
PELICHHUIO.
11 Yro o3Hayaer «kKoMnosuuus» anroputMmos? lIpuHsATHE HTOrOBOrO
pemienus rosiocopanueM? Kakxum o0Opa3oM 4acTHBIE aITrOpPUTMBbI
BXOJST B KOMIIO3UIUIO (C KakUM BECOM PEKOMEHJATeIbHOIro
13 royioca)?
[TocTanoBKka 3a1a4un pacro3HaBaHusi 0Opa3oB ¢ oOyuenueMm u 6e3 | YK-1.B.2
14 o0OyueHusl. [Ipu3nakoBoe IIPOCTPAHCTBO. Anroput™m | OIIK-1.3.1
pacrio3HaBaHMg 00pa3oB M Kommosuius anroputmos. [Ipunnummn | OITK-1.V.1
15 TOJIOCOBAHUSI. OIIK-1.B.1
Knacrepuzauus u xnaccupukamus: pasnmuve u cxoactso. Cyte | OIIK-3.3.1

MeTO/1a 3TaJOHOB. MeTpuka u ee (popMmbl.

bazoBas crpykrypa CIIIIP. Knaccuduxauus CIIIIP. IIpumepst
CIIIIP (camocTOATENEHOE U3YICHHE).

[ToctanoBka 3amaun  MamMHHOTO  0O0ydeHus.  CKOIB3AMUN
KOHTPOJIb,  QJITOPUTM  TOJHOTO  CKOJIB3SIIIETO  KOHTPOJIS




16

17

18

19

20

21

22

23

24

25

(caMOCTOSATETLHOE U3YUCHHE).

Teopust cuctem. Teopusi cuUCTEM MacCOBOTO OOCITYKHUBaHUS.
[TocranoBka 3amaun. Mogenu CMO. CraudoHapHbId U
HECTallMOHApHBIA pexXuMBbL. YpaBHeHHs KosmMoroposa: nmpuHIUI
coctaBiieHus. [lomyueHne OCHOBHBIX XxapakTtepuctuk it CMO
ina  <M/M/1/0>, <M/M/2/0>, <M/M/1/oc>. Tloka3arenu
s dexkruBaoctn CMO.

OCHOBHBIE MHOTOKpUTEpPHAIbHBIE METO/Abl U AJITOPUTMBI aHAIHM3a
CUCTEM JIJIsl IPUHATUS 00OCHOBAHHBIX PEIICHUA.

[TocraHoBKka 3aja4M aHadu3a HEIMHEWHBIX OOBEKTOB M CHHTE3a
CUCTEM C 33JJaHHBIMU CBOMCTBAMM.

AJTOPUTM IIPOBENECHHS KOPPEISIIUOHHOTO aHAJIM3a U YCIIOBUS €ro
MIPUMEHEHUS.

ANTOpPUTM NPOBENCHHUS MEPBUUYHON CTATUCTUYECKON 0OpabOTKH U
YCJIOBHS €70 IPUMEHEHUSI.

HauBHblii OaifecoBckuii KiacCH(PHUKATOp: €ro CyTh U YCIOBHUS
npuMeHUMOCTH. [IpuMepsl TMOCTAaHOBOK 3adad Ui IPUMEHEHUS
HBK. Otnuyre oT mpuHIIMIIA MAaKCUMAIBLHOTO MpaBaonoaodus. B
kakoM cinydae MMIT npennouturensueir HBK?

SlnepHas  oleHKAa  IUIOTHOCTH  pacOpeleieHus, B  4YeM
NPUHIMIIMATILHOE OTJIMYKME OT THCTOrpamMmbl. [IpumeHeHue
AIEPHON OLIEHKAa TUIOTHOCTH pachpeneneHus s (GuibTparuu
BPEMEHHOTO psija.

Snepnas perpeccus, TMOCTaHOBKa 3aaauu. KoadduiueHTs
Pa3MBITOCTH. 3aBUCUMOCTb Ka4yecTBa perpeccun
(mporHo3upoBaHus) OT KOAPOUIIMEHTOB PAa3MBITOCTH H SIPOBBIX
(GyHKIMIA.

Ourtponusi. Omnpenenenne. DHTPONMMHBIA KpPUTEpUH KadyecTBa
knactepusanuu. KonudectBo nHdopmanuy 1 CBOMCTBA (YHKIIHH,
NpeHAa3HAYSHHON JUIsl M3MEpeHMs KoJM4yecTBa MHQPOpMaluu B
oTNIeNbHOM coo0meHnu. COOTHOLIEHHE MEXIY OJHTpONHEed u
KOJINYECTBOM HMH(OpMALMU, COJEpKallleicss B HUCCIeayeMOoi
cucreMe. Paszauna mexny sHTponusaMu Xaptiau U [llenHona.
MeToap! 1 anropuTMBl TEOPUU UTP IPUMEHUTEIBHO K CUCTEMHOMY
aHaJIN3Y.

VK-1.V.1

VYK-1.B.2

OIIK-1.3.1

OIIK-1.¥.1

OIIK-1.B.1

OIIK-3.3.1

VYK-1.V.1
VYK-1.B.2
OIIK-1.3.1
OIIK-1.V.1
OIIK-1.B.1
OIIK-3.3.1

Bomnpocs (3agaun) ans 3auera / qud¢. 3adera npencrasieHsl B Tadauie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / audd. 3ayera

Ne Kon
Ilepeuens Bonpocos (3aga4) ai1sd 3adera / 1u . 3a4ueTa
/1 P p (3a1a) 2 Ao WHJMKaTopa
Bapuanr 1 YK-1.V.1 VK-
1.1. KTACCUDPUKALIMA OB BEKTOB 1.B.2
Wmeetcs o6yuaromuii HaGop (6a3a nammbix) u3 1000 DaHHBIX - OOBEKTAX — U3 |
4-X KIacCOB, OMNHCHIBAEMBIX 3-MsI XapaKTEPUCTHYCCKHUMH MPH3HAKAMHU.
YacToThl BCTPEYaeMOCTH YKa3aHbI B TAOIHLE. OIIK-1.3.1 OIIK-
1.V.1 OIIK-1.B.1
Kinacc Pl P2 P3 OIIK-3.3.1
1 Cl nl(1) nl(2) nl(3)
C2 n2(1) n2(2) n2(3)
C3 n3(1) 0 n3(3)
C4 n4(1) n4(2) n4(3)
ITocTpouTh pemiaroniee TNpaBMIO HAa OCHOBE HAMBHOTO 0aifecOBCKOTO




kiaccuukaTopa 00 OTHECEHUH HEM3BECTHOI'O OOBCKTA C 3a(pUKCHPOBAHHBIMU
xapaktepuctukamu (p(1), p(2), p(3)) k omHOMY 13 Ha3HAYEHHBIX KIaCCOB.

1.2. Tabnuia comep>KUT CBEJCHHUS O 3aKa3ax aHOHWMHBIX IOJH30BaTENEH B
HHTEpPHET-Mara3uHe.

Toeap'\3aka3s |1 2 3 4 5 6
A 1 0 1 0 1 0
B 0 1 1 1 0 0
C 1 1 0 1 1 0
D 1 1 0 1 1 1

[To cTpokam OTiI0’KEHBI HAMMEHOBAHUS TOBAPOB, & CTOJIOIBI — HOMeEpa 3aKa30B
(B stueiike cTouT 1, eciy TOBap BXOAUT B COOTBETCTBYIOMINH 3aka3; 0 — B
NPOTUBHOM city4ae). [Ipu moctpoeHnn pekoMeHIaTeNbHON CHCTEMBI
HEOOXOAMMO OLCHUTD CTENCHB IIOXOXKECTH TOBAPOB C MTOMOIIBIO BEIYUCIICHHS
eBKINI0BOM MeTpukn. Hanbomnee nmoxoxum (01M3KuM) Ha ToBap A OyZeT ToBap
C 1 paccTosHHE MEXIy STUMH TOBapaMH PaBHO . (OTBET OKPYIIIHUTH 10
COTBIX).

1.3. DHTPOIIUA U KOJIMYECTBO MHO®OPMALIMU
1. Kaxoe cooOuienue coaepkut 0oblee KoJu4ecTBO HHpopMaLin?
1) B oubnmoteke 8 mkados. Knura Hanutach B 3-M mkady;
2) CryJeHT noay4ui 3a 3K3aMeH OLeHKY 4 110 4-0anbHoii cucTeMe.
3) B ypsae 8 mapoB 6emnbIx, 32 mapoB yepHbIX. JlOCTaIN OUH YEpHBIN
miap.
2. JlaTh ompezesieHUe CPEJHEro KoJIudecTBa HH(YOPMALUH, 3aKII0YEHHOTO B
OJJHOM CHMBOJIC KUPHIUTHLIBL.

1,73
Bapuanr 2 YK-1.V.1 VK-
2.1. KITACCUDOUKALINA CMC: CTTIAM\HE CITAM 1.B.2

[IycTts TabnuIa BEKTOPOB LIt 00y4aromeld BEIOOPKH OyeT nMeTh BUA (IaHo
with CMC coolmieHnit; XapaKTepUCTHUSCKUE TIPH3HAKH - citoBa { Xi, X2, X3}):
Tabnuma 1. BexkTopHas Tabimma cooOmeHni

Coo0b1ienne Kiacce YacToTa BCTpE4aeMOCTH CJIOB-IIPU3HAKOB B
COOOIIEHNIX
X4 Xa X3
ai ns I’ll(X1) n1(X2) I’l](X3)
a ns n2(Xy) n2(Xs2) n2(Xs)
as s n3(X1) n3(X2) n3(Xs)
as s na(Xy) n4(Xs) n4(Xs)
ds S I’l5(X1) ns(Xz) I’l5(X3)

Peanu3oBaTh MpaBUIO HAUBHOM 0aiieCOBCKOM KIIACCH(PHUKAIIMN HOBOTO
coobmenns a*=( X;. Xz Xz X3).

2.2. Jlana Tabnuia ¢ 00beKTaMu

OIIK-1.3.1 OIIK-
1.V.1 OIIK-1.B.1
OIIK-3.3.1




B nanHoIi 3a1adue BEIOPOCH OYIEM HCKATh 110
Oovext [ P1IPZ 1P Chienyromemy mpaBuity: «BbiGpocoM Gy/eT CUUTAThCS
00BEKT, Y KOTOPOTO CyMMapHOE PacCTOSTHHE OT HETro
A 101 |o JI0 OCTATLHBIX 00BEKTOB BEIOOPKU HAUOOIBIIICE.
Taxum 00pa3om, B ykazaHHOW TabJuIEe BHIOPOCOM
Oyzer (HamucaTh UMs 00BEKTA B BUJIC 3arJIaBHON
# o127 JIATUHCKOM OYKBBI): ____ (1Y BBIYUCIICHUH
UCIIOJIb30BaTh METPUKY MaHX3TTEeH, HOPMaJIN3aIHI0 D 20
G 2 [3 |1 HE MIPOBOJUTH), CyMMa PACCTOSIHUIT OT HEro J10
OCTaJIbHBIX 0OBEKTOB OyIeT paBHA ____
D 1 (o |4
2.3. DHTPOITIUA U KOJIMYECTBO MH®OPMAILINN
1. IlpoBomUTCS OMBIT C ABYMSI HCXOJaMHU, BEPOSITHOCTH KOTOPBIX P1 H P2.
[MocTpoiite rpaduk 3aBUCUMOCTH SHTPONHHU H OIBITA OT BEPOSITHOCTH OJHOTO
u3 ucxooB pi. Korna H makcumanbHO?
2. lath ompeneneHne COOCTBEHHOTO KOTMIECTBA HH(POPMAIIHH, 3aKITFOYCHHOTO
B OJTHOM CHIMBOJIC KUPUJUTHIIEI.
Bapuanr 3 YK-1.V.1 VK-
3.1. KTACCU®UKALUA CJIOB 1.B.2

Nmeercsa Tpu kimacca oOpas3oB-CIOB, W OJHO 3arajaHHoe clioBO. OTKpBITHIE
Ka)XJ0H OYKBBI CJIOBa JUIsl HAC SIBJSIETCS 3aTpaTHOM omnepanueil. BepositHocTr
MOSIBJICHHSI Ka)KI0T0 cjioBa paBHbI 1/10.

Knace C, Knace C, Knace C;
GRAF ITAK AVAX
SCAD SORT
PORT MRAK
TORT IVAN

BORN

3amayva: ompenenuTh, K KAKOMY U3 TPEX KJIaCCOB
Oynet otHeceHO ciioBo SKAT?

JJis1 perieHus HCIoIb30BaTh ABa Crioco0a, CPaBHUTH
pe3ynbTaT, OOBSICHUTH PA3HHUILY.

1-# cnoco6: HauBHelit GafiecoBckuit kiaccuduraTop
(HBK)

2-i1 cioco6: MMIT

3.2. lana Tabnuna ¢ 00beKTaMu

mo|a|@| >

[Tnanupyetcss pa3outs 0O0BeKTHl Ha 2 kiactepa Ha mepBoil mrepanmn
pabortst anropurma k-means Ol BeIOpans! Touku (2,3) u (1,1). [locne nepsoit
UTEpalM alroOpuTMa K KiacTepy, ONpeleisieMOMy IE€pPBOH TOUYKOH, OyamyT
OTHECEHBI 00BEKTHI (MCIONIB3YETCsl METPHKAa MaHXATTeH). ..

3.3. DHTPOIINA N KOJIMYECTBO UHO®OPMAIINU
1. 3amano coobmenue u3 50 cuMBOJIOB Ha anpaBuTe U3 5 OyKB. 1I3BECTHEI

OIIK-1.3.1 OIIK-
1.V.1 OIIK-1.B.1
OIIK-3.3.1




COOOIIIEHNH.

JpYToro.

BEPOSATHOCTH MOSBICHHS KaXI0r0 cuMBoA (p;). OnpeneuTh CpeTHIon
nH(OPMAIINIO, TIPUXOIANTYIOCS Ha 1 CMMBOI U 001ITyI0 HH(POPMAITHIO B

2. Jlate onpezeNieHUe B3aMMHOTO KOJIMYECTBAa HHPOPMALNH, 3aKITI0YCHHOTO B
OJTHOM COOBITHH (CITy4aifHOH BETMYUHBI WIIH €€ pealn3allii) OTHOCUTEIHHO

[lepeuenr TeM [ KypCOBOrO IPOEKTHUPOBAHUS/BHIIOIHEHUS KypCOBOW pabOThI

npeJcTaBiIeHbl B Tabnuue 17.

Ta6ymma 17 — [lepedens TeM i1 KypCOBOTO IPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOI paOOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM IJIsi KypCOBOTO MPOEKTUPOBAHMS/BHITOTHEHHUS
KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI IJid IIPOBCACHUA HpOMe)ICYTO‘{HOfI arrectaliukn B BHUAC TCCTUPOBAHHUA

MpeICTaBJICHbBI B TaOymie 18.

Tabmuna 18 — [IpumepHbIii IepeyeHb BOMPOCOB AJIs TECTOB

No

/i IIpumepHslii IEpedeHb BOIIPOCOB U1 TECTOB

Kon
WHIAKATOP
a

Kirou

Hucrpykuus: Beibepere Hanbonee moaxoasye BapuanThl
OTBETA.

Cucrtema - 370...

1) COBOKYITHOCTB DJIEMEHTOB, IMOJ00HBIX APYT APYTY;

2) Habop 21eMeHTOB (OACUCTEM) ¢ (PUKCHPOBAHHBIMU
CTPYKTYPHBIMH U (PYHKIIUOHAILHBIMU CBS3SIMU;

3) COBOKYITHOCTh OOBEKTOB, IIEMEHTOB, (YHKIIMOHAIHEHO U
CTPYKTYPHO OOBbEIUHEHHBIX AJISI NOCTHKEHHSI TOCTaBICHHOM
LeTH;

4) MHOXECTBO 00BEKTOB, UMEIOLNX OAMHAKOBOE YUCIIO
3JIEMEHTOB.

OIIK-
3.3.1

2,3

2 CucreMa Ha3bIBaeTCsl reTePOreHHOM, eCI OHa COAEPKUT:
1) 211eMeHTBI pa3HOTO THIIA U TPOUCXOKICHHS;

2) OIHOPOIHBIE JIEMEHTHI TOJIBKO OHOTO THIIA;

3) 2IIEMEHTBI, CBsI3b MEXK/1y KOTOPBIMH HE OIpe/IeNIeHa.

MNucTpyknmms: [IpounTaiite TeKcT, BEIOEpUTE MPAaBUIBHBIN OTBET

OIIK-
3.3.1

3 CucreMa Ha3bIBaeTC TOMOTCHHOM, €CII OHA COACPIKUT
1) 0OBEKTHI OTHOTO THUTIA (TTPUPOJIBI);

2) pazHoro Tuma (Ipupozpl);

3) eMeHTHI, CBsI3b MKy KOTOPBIMH CJIa00 OTpeieeHa.

Hucrpykuusi: [IpounTaiite TeKCT, BEIOEPUTE TPABHIILHBIA OTBET

OIIK-
3.3.1

Mopaeas - 310

1) oOBexT, cuctema Juid 3aMenieHns (TIpy OIpeIeIeHHbBIX
YCIIOBHUSIX) OPUTHHAJA C LEbI0 U3YUSHHS W/UITH
BOCIIPOM3BE/ICHUS €I0 CBOMCTB;

CHCTEMBI €€ HECKOJIBKHX COCTABIISIONINX JUIS H3yUCHHS
OpUrMHana,

3) 00BeKT, cuctemMa ¢ (GPMKCHPOBAHHBIMU CTPYKTYPHBIMHU
CBSI3SIMHU.

HNucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE TPABUIBHBINA OTBET

2) 00BEKT, cucTemMa, MorydeHHas! BhIZIeIEHUEM U3 OPUTHHAILHON

OIIK-
3.3.1




Hucrpykmusi: Beibepere HanOomee moaXoIsAII1e BApUAHTHI
OTBeTA.

OCHOBHBIE 3JIEMEHTHI CHCTEMbI YIIPABJIEHHUS:

1) oOBexT ympasneHus (ynpasiseMas MoJACUCTEMA);

2) HEeHTpaNTBHBIN (OCHOBHOI) 3JIEMEHT CUCTEMB;

3) moacucTemMa, colepxKaiiasi anrOPUTMHUUECKOE OMTUCAHUE
(hYHKITMOHUPOBAHUS UCCIIEAYEMOr0 00BEKTa;

4) perynsarop (ynpapIsiomiasi MOJACHCTEMA).

OIIK-
3.3.1

1,4

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MTPABUIBHBINA OTBET

JlexoMmo3uuus cMcTeMbI — 3TO

1) mouck deMeHTa ¢ HanOOJBIITM YHCIIOM CBSI3EH;

2) yCIOBHOE JICJICHUE CUCTEMBI Ha €€ COCTABIISIONIUE 110
OTIpeICIICHHOMY MTPaBUITY;

3) dpopmupoBaHKEe HOBOI CHCTEMBI N3 MHOYKECTBA TIOJOOHBIX
3JICMEHTOB;

4) onpeneneHue NEHTPAITBLHOTO (OCHOBHOTO) SJIEMEHTA.

OIIK-
3.3.1

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MPABHIBHBINA OTBET

ITo ¢popmyJie XapTiam pacCUUTHIBAIOT SHTPOIIUIO CUCTEMBI, IPH
YCIIOBUH:

1) paBHOBEPOSATHBIX COCTOSHUIA;

2) pa3HOBEPOATHBIX COCTOSHUIA;

3) Gosiee BEPOSITHBIX COCTOSTHUIA;

4) MeHee BEepOSTHBIX COCTOSHHIA.

OIIK-
3.3.1

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MTPABHIBHBINA OTBET

B unTe/NIEKTYyaIbHOM aHAJU3€E AAHHBIX 3aKOHOMEPHOCTD
(mrabsron nH(OpPMAIUHN) — 3TO

1) onrcaHue CIOKHBIX OOBEKTOB C MOMOIIBIO 00JIee MPOCTHIX
Mo100BEKTOB.

2) 910 M000€E 0TOOpaKEHNE U3 IPOCTPAHCTBA HCXOTHBIX JTAHHBIX
(HauanpHBIX WH(GOPMAIHI) B IPOCTPAHCTBO 00pa30B (KI1accoB,
¢uHaTBHBIX HHQOpMAIIHN);

3) 9TO COBOKYITHOCTh MaTeMaTUYECKHX MOJIeIIeH, YHCICHHBIX
METO/IOB, POTPAMMHBIX CPEJICTB U HH(POPMAIMOHHBIX
TEXHOJIOTHi, 00eCTIeUnBAIOIINX 00HAPYKEHUE B IMITUPHUCCKHX
JAHHBIX JIOCTYITHOH JIJIsl HHTEPIpeTalii HHPOPMAIH U CHHTE3
Ha OCHOBE 9TOI MH(OpMAaLK paHee HEU3BECTHBIX,
HETPUBHAJIBHBIX U MPAKTUYECKH MOJIE3HBIX IS IOCTHKEHUSI
ONPEEIICHHBIX LIeJIel 3HAaHUH.

OIIK-
3.3.1

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE TPABHILHBIA OTBET

Ilnoxo gopmanuzyeMbIMu 1/uin ¢1a00 popmMain3zyeMbIMH
SIBJISTFOTCSI CJIEITYIOITHE TIPOOJIeMBI (3a1a4H):

1) BoccTaHOBIIEHHE U300pAKEHUIL;

2) cocTaBieHHE YIEOHOTO pacICaHUs B BY3€;

3) 3amaya, He UMEFOITAasi TOYHOTO
MaTeMaTHYEeCKOT0/alITOPUTMHIECKOTO OITMCAHUS
(HyHKIMOHUPOBaHUS UCCIETYEMOro 00bEKTa;

4) coctaBneHme M0 3aJaHHON CTPYKTYPHOH CXEMeE alrOpUTMa
KOMITBIOTEPHON IPOrPAMMBL.

OIIK-
3.3.1

10

HWHCTPYKIUSI: pACTIONOKUTE B OPSIKE BHITOIHEHUS STAIIbI
MIPUHATHUS PEIICHUA B CHCTEMHOM aHaJIN3e

1) BeIOOp (amanTaius, pa3paboTKa) METOIa PEIICHHS 3a1a4H;
2) pellieHue 3a/1a4u;

OIIK-
3.3.1

HomycTumbl
OTBETHI KaK
YIOPSIIOYCHHBIC
IOCIIEZIOBATEIBHOC




3) aHaNM3 U MHTEPIIPETalHs PE3yIbTaTOB; TH
4) Bp10Op (amanraius, pa3paboTKa) METOAA OLICHKH PEIICHUS; 5,6,1,4,2,3
5) aHanmu3 poOJIEMBI U CPEJIBI; 5,6,1,2,4,3
6) mocTaHOBKa 3a/1a4M.
Hucrpykuus: [IpounTaiite TekeT, BeIOepuTe npaBmibHbli oTBeT | OITK- 2
3.3.1
budypkanus - apieHne B HeJMHEHHOH Xa0THYECKOH
11 | cucreme, B KOTOpPOM:
1) mpoucxoauT pasieicHe CHCTEMBI Ha HECKOJIBKO (Ooee
JIBYX) TIOACHCTEM;
2) pa3BeTBIICHUE TPACKTOPHI Pa3BUTHSI CUCTEMBL;
3) BTOpOE POKICHUE CUCTEMBI
Hucrpykuus: [IpounTaiite TekcT, BeiOepuTe npaBumiibHbiid oTBeT | OTTK- 1
3.3.1
OTtkpeITas cucrema (o bepranandu) - cucrema, ciocoOHas
1) oOMEHUBATRLCS CO Cpeor Maccoit (BEIIeCTBOM), SHEPTHEH,
12 nH(pOpMaIHeif;
2) UBMEHSATH CBOIO CTPYKTYpPY (UHCIO 3JIEMEHTOB U CBSI3U MEXKIY
HHAMHU);
3) caMOCTOSITENBHO U3MEHSTh XapaKTEPUCTHKH U ITapaMeTphI
MIOJICHCTEM.
HNucrpykuus: Beibepere Hanbosee MOAXOAAIINE BAPHAHTHI OIIK- 1,2
OTBETA. 33.1
Kpurepuii GpyHKIIMOHMPOBAHNUS CHCTEMBI - 3TO
13 1) 3amanHbIi B M000# (hopMe pe3ynbTaT (yHKIHOHUPOBAHHS
CHCTEMBI;
2) pyHKIHOHAI, SKCTPEMYM KOTOPOTO IOJKEH OBITh TOCTUTHYT,
eclii QyHKIIMOHHUPOBAHUE CUCTEMBI ONITHMAIBHO;
3) orpanuyeHus Ha napamerpbl PyHKIMOHUPOBAHHS CHCTEMBI.
HUncrpykuus: [IpounTaiite TexcT, BeIOepuTe npaBmiibHbIN oTBeT | OITK- 1
3.3.1
OMepAKEHTHOCTb CUCTEMBI - 3TO ....
14 | 1) He cBOIUMOCTH CBOWCTB CUCTEMBI K CBOWCTBAM 3JIEMEHTOB;
2) crnocOOHOCTh CUCTEMBI K BOCCTAHOBJIEHHIO PAaBHOBECHS MTPH
BO3/ICHCTBHY Ha HEEe BO3MYIICHUS,;
3) CBOMCTBO CUCTEMBI COXPaHAITh YCTOMYUBOCTh CUCTEMBI PU
BHEIITHEM BO3JCHCTBHH.
HNucrpyknus: [IpounTtaiite TekcT, BeIOepuTe npaBmiibHbIi oTBeT | OITK- 2
3.3.1
CHuxeHne KoIu4ecTBa HHGOpMaLuu B J11000i cucreme:
15 1) yMeHbIIIaeT SHTPOIIHIO;
2) yBeITUYMBAET YHTPOIIHUIO;
3) cTabuHM3upyeT SHTPOIIUIO;
4) BeJleT K 3aMKHYTOCTH CHCTEMBI.
Hucrpykuus: [IpounTaiite TekcT, BeiOepuTe npaBuiibHbiid oTBeT | OTTK- 3
3.3.1
IIpeoGpazoBanne HeJIMHEIHON MOJe/IM B JINHEHHYIO
16 | Ha3bIBaeTcCs:
1) unentudukanuei;
2) HEITMHEHHOCTBIO;
3) TuHEeapu3aImei;
4) yTOYHEHHEM.
Hucrpykuus: [IpounTaiite Tekct, BeiOepuTe npaBuibHblid otBeT | OITK- 1
17 3.3.1

IKcnepTHasl CUCTEMa — CHUCTeMa:
1) mpeaHa3HAYCHHAS IS AKTyaTU3aIli KOMIICTCHITHIA




9KCIEPTOB C MOMOIIBI0 KOMIIBIOTEPHON MPOTrpaMMBI C LIEIbI0
koHcynbTauuu JIITP npu npuHATHN peLeHnI;

2) NpuBIEUYEHUSI HECKOJBKUX PEANIbHBIX 3KCIEPTOB ISl OLIEHKH
cUTyauuu (KOHCHJIMYM) C Lenbilo KoncynpTauuu JITIP nmpu
MIPUHSATUY PEILICHU;

3) cuctema, MOJIHO 3aMEHSIOLIAst 3HAHUSI 1 YMEHHUS 3KCIIEPTOB,
JUTSl BBIHECEHHS UTOTOBOT'O PEIIEHMs], HE MOAJIEKAIIETO
JTaNbHENIIEr0 yTOUHEHNUS;

4) cuctema, peaM3yronIas SKCepTHEIN MeTox Jendn.

18

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MTPABHIBHBIA OTBET

NaenTndukauns Moaeau o3HayaeT—

1) pacriozHaBaHme 00paza 00BEKTa, KOTOPBIA MOJIEIAPYETCS;
2) CTAaTHCTUYCCKUI aHAIA3 MOJICTH U TIOJyYSHHE OIICHOK e¢
MapaMeTpoB;

3) mpoBepKa HCTUHHOCTH COOTBETCTBUS MOJIENN PEaTbHOMY
00BEKTY.

VK-1.V.1,
VK-1.B.2,

19

HNucrpyknust: [IpounTtaiite TeKCT, BHIOCPUTE TPABUIBHBIA OTBET

Bepudukanus moaesn o3HayaeT—

1) craTucTUYECKUN aHAIN3 MOJICTIH;

2) yCTaHOBIIEHHE COOTBETCTBUS MOJICH PEATbHOMY OOBEKTY;
3) npoBepKa HCTUHHOCTH MOJICJIN U MOJIY4YEeHHUE OLICHOK €€
napamMeTpoB.

VK-1.Y.1,
VK-1.B.2,

20

HNucTpyknus: Bridepere Hanbo1ee moaxosaIIue BapuaHThl
OTBETA.

AnpuopHble 1aHHbIe (MHQOpMAaIs)/anocTepHOPHBIE TaHHEIC
COOTHOCATCS KaK

1) nanHbBle, N3BECTHBIE A0 HavYaja MOJCINPOBAHNUS / TaHHBIE,
MOJIyYeHHBIE B pe3yJIbTaTe 00pa00TKU UCXOIHOM HH(OPMAITUH,
COOTBETCTBEHHO;

2) pe3ynbpTaThl OTHOKPATHOIO U3MEPEHHS U CTATUCTHYECKH
NOJy4EeHHbIC Ha HAKOIUIEHHOH BBIOOpKE, CHATON ¢ 00beKTa
MOJIEJTMPOBAHHMSI, COOTBETCTBEHHO.

3) maHHBIE 10 U MOCJIE anpodanuy MOAEIH, METOa, AITOPUTMA,
NPUMEHEHHBIX K 00BEKTY HCCIIEI0BaHNS, COOTBETCTBEHHO.

VK-1.Y.1,
VK-1.B.2,

1,3

21

HNucTpyknmms: [IpounTaiite TeKcT, BEIOEpUTE MPAaBUIBHBIN OTBET

HToroBoe kauecTBO pemIaloNINX MPaBHJI OLleHUBAETCS

1) mo pernpe3eHTaTUBHOM BEIOOPKE, TOCTATOYHO TOJIHO
MPECTABIAIONICH TeHEPATLHYIO0 COBOKYITHOCTD
(THUIOTETHYECKOE MHOXKECTBO BCEX BOBMOXHBIX 00BEKTOB
KaXKI0T0 00pasa);

2) mo o0y4atorield BBIOOpKE - MHOKECTBY 00BEKTOB, 33JJAHHBIX
3HAYCHUSIMU MTPU3HAKOB U TIPUHA]IC)KHOCTH KOTOPBIX K TOMY
WJIM MTHOMY KJIACCY IOCTOBEPHO M3BECTHA «YUUTEIIO» U
cooOmraercs yuuteaeM 00ydaeMoll CHCTEME;

3) 1Mo KOHTPOIBHOH (3K3aMEHAIIMOHHOH, TECTOBOIT) BEIOOPKE, B
KOTOPYIO BXOJST O0BEKTHI, 3aJaHHbIE 3HAUYCHHUSIMH [IPU3HAKOB, U
NPUHAJIEXHOCTh KOTOPHIX TOMY WJIM HHOMY 00pa3y W3BECTHa
TOJILKO YUUTEIIIO.

OIIK-
1.3.1,
OIIK-
1.V.1

22

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MPABUIBHBIA OTBET

Knacrepusiii ananu3s (camoobyueHue, o0yueHue 6e3 yuauTers,
TaKCOHOMHUSI) IPUMEHSIETCS
1) npu aBToMaTHuecKoM (GOpPMHUPOBAHUHM IIEpeyHs 00pa30B M0

OIIK-
1.3.1,
OIIK-
1.V.1




oOyuJatoleit BRIOOpKE;

2) pu aBTOMAaTHYECKOM (hOPMHUPOBAHUY IIEPEUHS 00pa30B
TOJIEKO B METOJIC MTOTCHIIMAIBHBIX (hyHKIIHIA;

3) mpu aBTOMaTU4eCKOM (hOPMUPOBAHUH MEPEUHS 00Pa30B MPH
CTPYKTYPHOM (JINHTBHCTUYECKOM) TIOAXOIE.

23

Hucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MTPABUIBHBINA OTBET

I'eomeTpuyeckasi MHTEPNPETALUS IMNOTE3bl KOMIAKTHOCTH
COCTOMT B CJIeqyIOIeM

1) Bce 00BEKTHI, OTHOCAIINECS K OTHOMY KJIacCy, PaCTIOI0KEHBI
«OnmKe» OpyT K APYTY M0 CPAaBHEHUIO C 00BbEKTaMH,
OTHOCSIIIUMHUCS K pa3HBIM KlaccaM (TaKCOHaM);

2) 00BEKTHI, OTHOCSIITUECS K OJHOMY KIIACCY, PACIIOJIOXKEHBI «B
cpeaHeM OJmKe» IPYT K APYTY IO CPABHEHHUIO ¢ 00BEKTaMH,
OTHOCSIIIUMUCS K Pa3HBIM KJaccaM (TaKCOHaM);

3) 00BEKTHI, OTHOCSTTHECS K Pa3HBIM KJlaccam, MOXKHO
pa3eNnuTh MOCPEICTBOM JIMHEHHOTO PEMIAIONIero IpaBrJa.

OIIK-
1.3.1,
OIIK-
1.V.1

24

HNucTpyknus: Bridepere Hanbos1ee moaxosaIIue BapuaHThl
OTBETA.

Ipu3naku 00beKTOB

1) 3T0 MOAMHOKECTBO UCCIETyeMOM COBOKYITHOCTH, KOTOpas
Ha3bIBACTCS «TCHEPATIbHASI COBOKYITHOCTBY.

2) hopMHPYIOTCS U3 HECKOJIILKUX 00pa30B KOHKPETHBIX
00BEKTOB, OTHOCAIIMXCSI K JAHHOMY KJlaccy, T.e. OJHOM
rpajaryy HeKOTOPOH KiIacCu()UKAIMOHHOMN IIKAaJIbI.

3) 3TO KOHKPETHBIE PEe3yIbTATHl H3MEPEHUS 3HAUCHUI CBOHCTB
00BeKTOB, (POPMATU30BAHHBIX B OJTHOM I'paJallii HEKOTOPOI
KJIacCU(UKAIIMOHHON MIKAJIBI.

OIIK-
1.B.1,
OIIK-
2.B.1

2,3

25

Hucrpykuus: Beibepere HanOomee moaX0IAIIIe BApHAHTHI
OTBETA.

Ooyuaromasicsi aBTOMaTH4YeCKasi CHCTeMa - 3TO

1) cucrema a5 aHanK3a HOAMHOKECTBA UCCIIETyeMON
TE€HEPAIIbLHOM COBOKYITHOCTH;

2) cucrema onpe/esieHHs CTEIIEHH CX0/ACTBa 00pas3a JaHHOTO
KOHKPETHOTO 00BEeKTa ¢ 00pa3aMu APYTHUX KOHKPETHBIX
00BEKTOB, B pe3yJibTaTe KOTOpor GOopMHPYETCS PEHTHHT
00BEKTOB MJIM KJIACCOB 0 YOBIBAHHIO CXOJCTBA C
pacro3HaBaeMbIM OOBEKTOM.

3) oOyuaemas cucrema, aJroOpyuTM YIIPaBIeHUS KOTOPOit
M3MEHSETCS] B COOTBETCTBUH C OLIEHKON pe3ysbTaToB
yIpaBlieHHUs TakK, YTO C TEUCHUEM BPEMEHHU OHa yJIy4IIAeT CBOU
XapaKTePUCTUKU M Ka4ecTBO (YHKIMOHUPOBAHHSI.

OIK-
1.B.1,
OITK-
2.B.1

2,3

26

HNuctpykuus: Beidepere Hanbosee moIX0AIiue BapHAHTEI
OTBeTA.

Perpeccuonnasi MoJesb B 0011leM BH/IE — 5TO

1) 3aBucuMOCTb f(Xk)=a-yr+b Ha BBIOOPKE {Xk, Vi) k=1, IS BcEX
k=1,....,r;

2) 3aBUCHUMOCTH A (Xx)=yx Ha BBIOOPKE {Xk, Yk} k=1, VI BCEX
k=1,...,r;

3) GYHKIIMOHAJ_COOTBETCTBUSI HA00PA {Xk, Vi } k=1 KAKOH-ITNOO
¢dyHKIMH (MOJIENN) U3 33IaHHOTO HA0Opa Ha OCHOBE
OTIPEJIEIIEHHOT0 KPUTEPHSI KadeCTRa.

VK-1.V.1,
VK-1.B.2,
OIK-
1.3.1,
OIK-
1.V.1,
OIK-
1.B.1,
OIK-
2.B.1

2,3

27

HNucrpykuus: [IpounTaiite TeKCT, BEIOEPUTE MPABUIBHBINA OTBET

VK-1.V.1,
VK-1.B.2,




Ilepeobyuenne - 3T0
1) oOyuenue 0e3 yuutens (camooOyueHue);

OIIK-
1.3.1,

2) o0y4eHue ¢ yIuTeNeM B YCIOBUSAX «MaJbIX» BEIOOPOK; OIIK-
3) npouecc hopmupoBaHus 0600IIEHHBIX 00Pa30B KJIACCOB, HA 1.V.1,
OCHOBE 00y4YaroIei BEIOOPKH, COMEpKaIIel XapaKTePUCTHKH OIIK-
KOHKPETHBIX O0BEKTOB KaK B OIMCATENIbHBIX, TAK U B 1.B.1,
KJIaCCU(UKAIIMOHHBIX IIKAIAX U rpajanusx. OIIK-
4) o0yyeHue ¢ yuyuTeneM B YCIOBHAX «OOIBIINX» BEIOOPOK; 2.B.1
28 | Mucrpykuusn: [Ipounraiite Tekct, BhIOepuTe mpaBuibHbI oTBeT | YK-1.V.1, | 1
VK-1.B.2,
Oo6o01mamas cnocooHOCTHL MOJAeJIH PACITO3HABAHKS — TO OIIK-
1) ygeT B MOenTt OOBEKTOB, HE BXOSIINX B O0YUAIOIIYIO 1.3.1,
BBIOOPKY, HO BXOJSIIMX B TEHEPATBbHYIO COBOKYITHOCTb, MO OIIK-
OTHOIICHHUIO K KOTOPOH aHHast o0ydaroiasi BEIOOpKa 1.V.1,
pernpe3eHTaTHBHA; OIIK-
2) omepalysi yCTaHOBJICHHUS CTETIEHU €€ aJIeKBaTHOCTU 1.B.1,
(BayTMIHOCTH) TIyTEM CPaBHEHHUS PE3yJIbTaTOB UACHTU(PHUKALINT OIIK-
KOHKPETHBIX 00BEKTOB € UX (PaKTHIECKON MPUHAIISKHOCTRIO K | 2.B.1
00001IIeHHBIM 00pa3aM KIIacCoB.
3) a0 nporiecc GopMUPOBaHUS 00OOIIICHHBIX 00Pa30B KJIacCoB,
Ha OCHOBe 00y4aroieii BEIOOPKH, COAepIKaIeil XapaKTepUCTUKH
KOHKPETHBIX 00BEKTOB, IPUUEM TOJIBKO B ONHCATEIBHBIX
HIKajiax v rpajiaiisix;
29 | Mactpykums: [Ipountaiite Tekct, BbiOepuTe npaBuibHblil otBeT | YK-1.V.1, | 2
YK-1.B.2,
3HaHMA 3TO: OIIK-
1) nanuble, (GaKThl, MPEACTaBICHHBIC B IU(PPOBOH GopMme; 1.3.1,
2) 3aKOHOMEPHOCTH TPEAMETHOM 001IacTh (TIPUHIUIIBI, CBSI3H, OIIK-
3aKOHBI), TIOJyYEHHBIE B Pe3yNbTaTe MPAKTHICCKOMH 1.V.1,
JISATEIIbHOCTU U MPO(PECCUOHATBLHOTO OIIBITA. OIIK-
1.B.1,
OIIK-
2.B.1
30 | Uncrpykuus: Beibepere HanOomee mMOAXO0IAIIIE BAPHAHTHI VK-1.V.1, |1,2,3,6
OTBeTA. VK-1.B.2,
OIlK-
HNHuTennexkTyanbHble 0a3bl JAHHBIX XaPAKTePU3YIOTCS: 1.3.1,
1. yMmeHHeM pelaTh CI0KHBIE III0X0 (GOpMaTIU3yeMble OIIK-
3a1a49H; 1.V.1,
2. CHOCOOHOCTBIO K CaMOOOYUYCHHUIO; OIIK-
3. aJanTHBHOCTEIO; 1.B.1,
4. HecrnocoOHOCTHIO K caMoo0yueHuto (Tpedyercst OIIK-
«YIUTEIbY); 2.B.1
5. OTCYTCTBHEM aIallTUBHOCTH;
6. CcrmocoOHOCTHIO 0OecIeunBaTh BEIOOPKY HEOOXOMMOM
UHQOpMAIUK, HE MPUCYTCTBYIOINIEH B SBHOM BUJIE, &
BBIBOJIMMOW U3 COBOKYITHOCTH XPaHUMBIX JIAHHBIX.
31 | Macrpykums: [Ipountaiite Texct, BoiOepuTe npaBuibHbiil otBeT | YK-1.YV.1, |1
VYK-1.B.2,
ATreHT - 3T0 OIIK-
1) aBTOHOMHBIM HUCKYCCTBEHHBIN 00BEKT, 00JIadArOIIHUI 1.3.1,
AKTUBHBIM MOTHBUPOBAHHBIM TOBeieHUEM U crtocoOHbIN | OIIK-
K B3aMMOJEHMCTBHUIO C IPYTUMH 0OBEKTaMH B 1.Y.1,
JAHAMUYECKUX BUPTYaJIbHBIX CPENAX; OIIK-
2) n1000i# HCKYCCTBEHHBIH 00BEKT, ynpasisieMblil u3BHe Ha | 1.B.1,




OCHOBC HNCHTPAJIU30BAHHOTO CJICIKCHHA 3a €TO

OIIK-

IOBEJCHUEM; 2.B.1
3) mo0oi peanbHBIA OOBEKT, yIIPaBIseMbIil H3BHE HA
OCHOBE OMPEJICIIEHHOTO aJITOPUTMA.

32 | HazoBute cBOKWCTBO (pyHKITHH - IMIIMPUYECKOIH MOIBI, YK-1.V.1, | Otger.
BHYTpPEHHETO KoJeOaHus WiIu MOIHI (intrinsic mode functions, YK-1.B.2, | KomnuecTtBo
IMF) B MeTozne amnupudeckoit MonoBoit nekomnosutuu (EMD). | OIIK- IKCTPEMYMOB (U
Bsenure oTBeT. 1.3.1, MaKCHMYMOB H

OIIK- MHUHUMYMOB) U
1.V.1, KOJINYECTBO

OIIK- nepecedeHnit Hy s
1.B.1, HE TOJDKHBI

OIIK- OTIM4aThCs Oosee
2.B.1 YeM Ha CANHULLY.

33 | Mucrpyknusi: [IpounTaiite TeKCT, BRIOEPUTE NpaBmiibHbI | YK- Ortset. BriGop 3)
OTBET M 3aIMIIUTE ApTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP 1,0TIK- obycnoBIeH
OTBETA. 1,0IIK-3 OIIpeIEIEHNEM

MaTeMAaTHYECKOTO
Metpuka u3MepeHus CTeneHu 0JIM30CTH (PaCcCTOSTHUS) B TIOHATHA
«METPHUKAY
caMoM 00111eM BHJIE
(CUMMETPUYHOCTb,
1) nomixta uMeTH BUA HEOTPHUIATEITHHOCT
= b, HEPABEHCTBO
dij - Z Xie — xjk‘ TPeyroabHUKa,
k=1 , i,jzl,...,l’l. HOJIb IpHU
2) noMmKHA UMETh BUJ paBeHCTBE
m ) CpaBHUBAEMBIX
dij - Z( X, — xjk) 3JIEMEHTOB).
k=1 0L, j=1,...n.
3) MokeT ObITh pa3HOil, HO IOJKHA YAOBIETBOPATH
YCIIOBUSAM:
d(a,b)=d (b, a);
d(a,c)<=d(a,b)+d (b, c);
d (a, b) >=0;
d (a, b) = 0 Torma u ToaBKO TOTIA TIpU @ = b.

34 | Mucrpykuus: [Ipounraiite TekcT, BoIOEpUTE NpaBmiibHbie | YK- Ortset. 1) u 4)
BapUaHTHl OTBETA U 3alIUILIUTE aPT'YMEHTEI, 1,0IIK- COOTBETCTBYIOT
000CHOBBIBAIONIUE BHIOOP OTBETOB. LLOIIK-3 | pesynprary,

JIOKa3aHHOMY B
®opmyana JInTTaa: teopeme JIntTna.
1) n=A24-u, cpeHee Yuciio TpeOOBaHUN B CUCTEME PaBHO Ocobertriocts

; pe3ynbTara:
MPOM3BEICHUIO MHTEHCUBHOCTH BXOJIHOT'O TIOTOKA Ha CpeaHee CYIECTBOBAHHE
BpeMsI TpeObIBaHMS 3a5IBKU B CI/ICTeMev CTAIMOHAPHOTO
2) CBSA3BIBACT CPE/IHEE YMCIIO COOBITHIA, ITOCTYIHUBIINX HA peKHMA,
Ha0JII01aeMOM MHTEPBAJIE U 0OCITY)KECHHBIX;
3) dhopmyna 11 MTHOBEHHOM MJIOTHOCTU (MHTEHCHUBHOCTH )
MOTOKA;
4) cBs3pIBaET cpesiHee YnCIIo 3asBoK B ouepenn CMO u cpenHee
BpeMsi, TpoBeIeHHOE 3as1BKOi B ouepeann CMO B
YCTAaHOBUBHICMCSA PEKUME.
35 | Mucrpyknus: [IpounTtaiiTe TEKCT M YCTAHOBUTE YK- OtBeT
1,0I1K-

cooTBeTcTBUE. K Ka)K/10M MO3UIIMHU, TAHHOW B IIEHTPAJIbHOM




cToJidIie, moI0epuTe COOTBETCTBYIONINE HOMEPA IMTO3UITUH B
JIEBOM CTOJIOIE 10 (HOPMYITHPOBKAM IPABOTO CTOJIOIIA.

VYka3aTh Hy’)KHOE COOTBETCTBUE JUIsI IPOAOIKEHHS
(hopMyJIMpOBaHNS BEPHOIO YTBEP KICHHUSA.

1,0I1K-3

1 MeTon nepeBbEB-
meneu

1 rpaduueckuii
METOJ, CUCTEMHOI'0
aHanu3a

1 ceTeBBIC METOIBI
2 aHAIMTHYECKUH
METOJ, CUCTEMHOI'0

Ho Homep aHanm3a
Me coOmeemcmaeusl 2 METOJIbl TEOPHUU
jY urp
1 METO/ IEPEBbEB- 1 rpaduueckmit 2 MeTozBI TeOpHH
ene METOJl CHCTEMHOTO Maccosoro
AHATN3A 00CITy>KUBaHHS
v 2 Merton
1 CETEBBIE METOBI 2 aHAIMTUYECKUHN
JTMHAMUYIECKOTO
METOJT CHCTEMHOI'O IPOrPAMMEPOBAHH
aHanusa g
2 | METOABI TEOPUU
urp
2 | METOJBI TEOPUU
MacCOBOTO
00CTyKUBaHUS
2 Meton
JTAHAMUYECKOTO
MPOrpaMMHUPOBaAHU
S
36 | MucTpyknus: IIpounraiite TEKCT U yCTAHOBHUTE VK- Otser
TOCIIEI0BATENLHOCTD. 3alUIIMTE COOTBETCTBYIOILYIO 1,0IIK- 3,2,1,4
MOCJIEI0OBATEIILHOCTD OYKB CJICBa HAIPARBO. 1,0I1K-3
BbiOpaTh  BEpHYIO  IMOCIIEAOBATEIBLHOCTh  JCHCTBHHA  MpH
HCIIOJIb30BAaHUU METOa MATEeMATHYECKO MHIYKIIMH:
1. [Iar uagyKITIH
2. baszuc unaykimum
3. l'unoresa
4. BriBojg
37 | MucTpykuus: [IpounTaiite TEKCT U 3aNUIIATE Pa3BEPHYTHI VK- Ortser.
000CHOBaHHBIN OTBET. 1,0IIK- I'paduk nmeet
1,0I1K-3 (dhopmy mapaboJIbI
OHTPONHA U KOJIHYeCTBO HHpOpMANUH. BETKaMU BHU3 C
ITpOBOIUTCS OMBIT C ABYMSI HCXO[aMH, BEPOSITHOCTH KOTOPBIX pl TOYKaMHU

u p2. [ocrpoiite rpaduk 3aBucumocT 3HTpony H ombita ot
BEpOSITHOCTU 0AHOrO U3 ucxonoB pl. Korna H makcumansno?

HIEPECEUCHUS C
ocbio OX B HyJIE H
1. MakcumyM — B
Touke pl=p2=1/2.

CUCTEMA OLEHHMBAHIS TecToBBIX 3agaHui.

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM OJHOTO BEPHOIO OTBETA U3
YeThIpeX MpeIOKEHHBIX W OOOCHOBaHHMEM BBIOOpA CUUTAETCS BEPHBIM, €CIU MPABUIBHO
yKazaHa IM@pa U NpUBEIEHbl KOHKPETHBIE apryMEHTbI, UCIOJb3yeMble MpPU BBHIOOpPE OTBETA.
[TonHOe coBmageHHe ¢ BEpHBIM OTBETOM OlLlEHMBaeTcs 1 OayjioM, HEBEpHBIH OTBET HJIM €ro
orcyrcTBHe — 0 OayoB.




2 tun) 3ajanue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJBKUX BapUAHTOB OTBETA M3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BbIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl HUQPHI ¥ MPUBEICHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble TIPU BHIOOpE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OLIEHHMBaeTCs 1 OamioM, eciau AONYLIeHbl OIUMOKHU WU
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 tun) 3agaHue 3aKpBITOrO TUIA HAa YCTAHOBJIEHHWE COOTBETCTBMSI CUMTAETCS BEPHBIM,
€CIIM YCTAQHOBJIEHBI BCE COOTBETCTBUs (IIO3MLUM M3 OJHOIO CTOJIOA BEPHO COINOCTAaBIICHBI C
No3ULMAMH Jpyroro cronbna). [lonHoe coBnaseHue CBEpHbIM OTBETOM OlleHHBaeTcs 1 OamioM,
HEBEPHBIN OTBET WU €ro oTcyTcTBHE —) 6aI0B

4 Tun) 3amaHue 3aKpbHITOrO THIA HA YCTAaHOBJIEHUE IOCIEAOBATEIbHOCTH CUMTAETCS
BEPHBbIM, €CJIM NpPaBUJIbHO YyKa3aHa BCs mocienoBarenbHOCTh nu¢p. [lomHoe coBmaneHue c
BEPHBIM OTBETOM OIICHHMBaeTCs 1 OanioM, eCiiy OMyIIeHbl OMNOKH MM OTBET OTCYTCTBYET — ()
0asioB.

5 tumn) 3amaHue OTKPBHITOTO TUMA C Pa3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH
OTBET COBIIAJAET C STAJIOHHBIM II0 COAEP)KAHUIO M IoyiHoTe. [IpaBWiIbHBIA OTBET 3a 3a7aHue
olieHMBaeTcs B 3 Oaiuia, eclid JOIMyIIeHa oJHa OIMOKa \HETOYHOCTh \ OTBET MPaBUIIbHbBIN, HO HE
HoJHbIN - 1 6asu1, ecnu gonymieHo Oosiee 1 ommOKK \ OTBET HENPaBWIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCLUIUIMHE OOy4arolmuMxcs 3a04HON (opMmbl
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padoOT

Ne ni/mn Ilepeuenb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  INPOLENYphl  OLEHWBaHUSA
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax [YAII, pernmameHTHpyHOIIHUX MOPAJOK U HPOLEAYPY
MIPOBEJEHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalli 00y4aroIuxcs
I'VAIL

11. Meronuueckue ykazaHus JUIsl OOyJarOIMIMXCS IO OCBOCHUIO JUCITUTIITUHBI

11.1. Meronnueckue yKazaHus Mg OOy4arOIIMXCS IO OCBOEHHUIO JIEKLIHOHHOIO
MmatepHana (eciu npedycmMompero yYueoHviM NIAHOM N0 OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HAYECHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAILMIO 10 TEME, a B OCBOCHHH
byHaaMEeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHUsA, €€ NpoOseMbl, JAaeT LEeJbHOE MPEACTaBICHUE O AUCLUILIUHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOIO MaTepuaa:

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEAEIISIETCS LEIEBOM YCTAHOBKOM K KaX 10 KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;




— pa3BuTHEe TOPOPECCHOHATBHO-IETOBBIX  KauyecTB, JIIOOBM K  TpeAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOAMMOTO I CAMOCTOSATEILHOM PadOTHI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH HUX B  Pa3iIMYHBIX
dbopmynHupoBKax);

— TOJy4YyeHHe TOYHOIO NOHUMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpalMed CclaiioB U
UCTIOJIB30BAaHUEM DPA3JaTOYHOIO MaTepualia IpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OTAETBHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuania:

- Bcerymnenue (BBemeHueE): OmpeneleHHE TEMbl, IUIaHAa W IeJd JIEKIHH, CBS3b C
IPEIBIAYIIMMU U TIOCIEAYIOIIMMHU 3aHATHSIMU, IOCTAHOBKAa OCHOBHBIX BOIIPOCOB.

- Uznoxxenue: peanuzainus COACp)KaHUS TEMbI, IPUBEICHNUE CUCTEMbI JOKAa3aTelIbCTB U
METOJMYECKUX BBIBOJOB. IIpuBeneHNEe airopuT™Ma, peanu3yollero peleHue OCHOBHON 3a1auu
(pu HEOOXOTUMOCTH ).

- ®opMynHpOBKa BOIPOCOB IO JIEKILIUH.

- 3akiro4yeHHe: JOTMYECKOe 3aBepllieHHe MOoJadyud MaTepuana B BUJE KPATKUX TE3UCOB;
PEKOMEHIANNH TI0 JIAOOPATOPHOU U CaMOCTOSITEIBHOM paboTe.

[TonpoOHble MeTOIWYECKHE YKa3aHHS IO OCBOGHHUIO JIEKIIMOHHOTO MarepHualia
npuBeieHbl B yueOHoM MmeTtoauueckoM nocodun C.M. KonecHukoBa. MaremaTtuueckue Mozenu
B HccinefoBaHuu cucreM. YuebHoe mocobue / C.U. KonecuukoBa, Cankt-IlerepOyprekuit
TOCYJapCTBEHHBIN YHHUBEPCUTET a’poKOCMUYecKoro mnpubdopoctpoenusi. — Cankt-IlerepOypr:
Hzn-so I'VAIIL, 2020. — 150 c.

11.2. Meronuyeckue ykazaHusi Ui OOyYarOIIUXCS [0 YYacTHIO B CEMUHapax (He
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTIUHE)

11.3. Meronuueckue ykazaHus A OOyYaroIIMXCS IO MPOXOKICHUIO MPaKTHYECKHX
3aHATUH (eciu npedycmMompeno yuebHblM NIaHOM HO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOTo
npoliecca, 3aKIIoYaroniascs B BbITOJTHEHUN 00YyJaloUIMMHUCS 10T PYKOBOJCTBOM IPEIoiaBaTesns
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHUS HAyYHO-TEOPETUUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH 1 HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHTHS Ul 00ydarolerocs sBisieTcss IPUBUTUE 00ydaroIUMCs
YMEHMU U HAaBBIKOB MPAKTUYECKOU NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU 00YUAIOUIMMCS MPAKTUYECKUX 3aHSITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIlUpeHHe M JeTalu3alis 3HaHWW IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLIUIINHBL,

— BBIpAOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHMSI TOJYyYEHHBIX 3HAHUU IS
BBITIOJIHEHMS 3a/1aHUN;

— ofecrieueHue palMOHAILHOTO COYETaHUs KOJUJIEKTUBHOM M MHAMBHUAYaJTbHON (Gopm
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM




Pe3ynbrar BBIMONIHEHUST TMPAKTUYSCKUX 3aJaHUA JIOJDKEH OBITh MPEICTaBICH B
aynutopuu (YCTHBIM JOKJaa B opMe MPE3eHTALMU aJrOpUTMa M MPOrpaMMBbl, peaau3yrollen
pELICHUE 3aJa4H ):

1) ®UO cryaenTa, rpymma, GopMyIdpOBKa U MMOCTAHOBKA 3aa41, BAPUAHT;

2) HavaJbHBIC JaHHBIE K paboTe (BBIIAIOTCS NpenogaBaTeieM), yKa3aHue Ha BEIOPaHHYIO
METOJIUKY IOMCKA PEIICHUS;

3) anropuTMU3aIMsa U IPOrpaMMHOE MOACIIUPOBAHUE (COTIIACHO 3aJaHUIO);

4) mpumep Mpe3eHTAlMH K OTYeTy MO MPAKTUYECKOMY 3aJlaHUI0 MpHUBEACH B JInyHOM
KaOWHETE MPENo/IaBaTes.

Pesynbrar paboThl mporpamMmbl MpPEICTaBIsETCS JIMYHO CTYAGHTOM Ha 3aHATHSX (Ha
KOMITBIOTEPE) WIIK B peKHUME on-line 1mo 10roBOPEeHHOCTH C MPEo1aBaTeNIeM.

[TonpoOHBIE MeTOOWYECKHE YKa3aHHMsl [0 OCBOCHHMIO JIEKIIMOHHOTO MaTepuaia
NPUBECHBI B Y4€OHOM METOAMYECKOM MOCOOMH, HAXOIAIIEMCS B DJIEKTPOHHOH (opme B BHIE
3JICKTPOHHBIX pecypcoB 43 kadeapsl: Meroaudeckoe obecrneuenne kadeapsl 43/CrucTeMHBIN
aHamu3 B HayuHblix uccienoBaHusax/C.M. KonecnukoBa. Meronuueckne ykKasaHHs K
BBIMIOJTHEHUIO MPAKTUYECKUX paboT mno gucuuiuinHe «CUCTEeMHBIH aHalu3 B HAyYHBIX
UCCJIEJIOBAHUSIX ).

11.4. Meronnyeckne ykasaHus Uil OOyYarOIIMXCS IO BBITIOJHEHUIO JIA00OPATOPHBIX
paboT (ecau npedycmompero yueOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xone BeimonHeHus 1a0OpaTOPHBIX pabOT oOyyarolMHCS AOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKM, OBJIAJETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKON 00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue 51abopaTopHbIX paboT OO0ydaromUMCsl SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE M JETAM3alldsg TEOPETUYECKUX 3HAHUMN, IOJYYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAIUH 110 H3yd4aeMON AUCHUILINHE,

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3amaHue B TpeOOBaHUA K IIPOBEAEHHIO 1a0OPAaTOPHEBIX padoT

B memoouueckom nocoouu C.1. Konecaukora. Metoandeckue yKkazaHus K BHITOJTHECHUIO
n1abopaTopHbIX paboT mo AucuuiiinHe «CHUCTEeMHBIN aHAIW3 B HAyYHBIX HCCIEIOBAaHUSAX» €CTh
TpeOOBaHUS K BXOHBIM U BBIXOHBIM JIAHHBIM TSI KOKI0W paboTHI.

Crpykrypa u hopma otyera o J1abopaTopHOU paboTe

B memoouueckom nocobuu C.W. KonecuukoBa. Metoandeckue yka3zaHusl K BHITIOJTHCHUIO
nabopaTopHBIX paboT mo auctuinHe «CHCTeMHBIA aHAJIU3 B HAYYHBIX HCCIICIOBAHUIX)» €CTh
obpa3zer; opopmiieHus: oTueTa (B MPHUIOKEHUN).

TpeboBanus k opopMIIEHHIO OTYETa O Ja0bOpaTOPHOU paboTe

Obs3amenvHo 015 3an0IHEeHUs NPenooasamenem

3amura 1a60paTopHON pabOTHI CTYEHTa OCYIIECTBIISIETCS COTJIACHO OTYETY, B KOTOPOM
JIOJDKHBI OBITH OTPaXKECHBI:

1) ®UO crynenTa, rpymnmna, HaMMeHOBaHHE J1JabopaTopHON padoThl, BapuaHT (6epercs U3
npuioxkeHus 1);




2) HauaNbHBIE JaHHBIE K padoTe (BBIIAIOTCS MPENOoIaBaTeIeM), YKa3aHue Ha BRIOPAHHYIO
METOJMKY TIOMCKA PEIICHUS;

3) anropuTMU3alMsg U IPOrpaMMHOE MOJICIIUPOBAHUE (COTIACHO 3aJaHUIO);

4) OTY4eT BBINOJHSCTCS B JOKyMeHTe word €O CKPHHIIOTAaMH, TpUMEp OT4eTa K
naboparopHoit pabore npuBeneH B O6pasiie opopmiteHusI.

Pesynprar pa®oThl TpOrpaMMBbl MPEICTABISACTCS JIMYHO CTYIECHTOM Ha 3aHATHIX (Ha
KOMITBIOTEPE).

3amanust ¥ TpeOOBaHUS K MPOBEICHHUIO Ta00paTOPHBIX PadoT, CTpYKTypa u (popma ordyera
0 yabopatopHoil pabote, oOpasen odopmieHuss oTdyera o JaboOparopHOW paboTe, a TakKe
NOJPOOHBIE METOJUYECKUE YKa3aHUs IO OCBOCHUIO JIGKIIMOHHOTO MaTepuaya MPHUBEICHBI B
y4eOHOM METOJIMYECKOM IOCOOMH, HAXOAALIEMCS B JIEKTPOHHOU (hopMe B BHJIE AIIEKTPOHHBIX
pecypcoB 43 kadenpel: Meroauueckoe obOecneuenune kadenpsl 43/CUCTEMHBIH aHAIW3 B
HayuyHbIX wuccnenoBanusx/C.M. KonecHukoBa. MeToguueckue yKa3aHHS K BBIOJIHEHUIO
7a00paTOpHBIX PadOT MO AUCHUILTHHE «CHCTEMHBIN aHaIH3 B HAYYHBIX UCCIICAOBAHUIX Y.

11.5. Meronuyeckue ykazaHusi JUIsl OOYYAIONMUXCSA IO TMPOXOXKICHHIO KYpPCOBOTO
MIPOCKTUPOBAHHUS/BBITIOJIHCHUST KYPCOBOW PaOOTHI (He npedycMOmpeHo YueOHbIM HAAHOM NO
OaHHOU Oucyuniume)

11.6. Meronuyeckue ykazaHus Ijs 00y4aroUuxcs Mo MPOXOKISHUIO CaMOCTOSITENbHOM
paboTsl

B xoze BBINOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYYAIOUIHIiCs BBHINOIHAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

Jis oOydarommxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHs, CaMOCTOsATEIbHas padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMUpyeTcs
1enecoo0pa3Hoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
¥ HaBBIKA B YCBOGHHWW WM CHCTEMATH3allMM TPUOOpPETACMBIX 3HAHWH, 00eCreYrBacT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEHHs, TOMOTaeT TMOJYYUTh HABBIKM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUTUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOJTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

B memoouueckom nocobuu C.U. KonecHukoBa. MareMaTHueCcKue MOJEIU B
uccinenoBanuu cucreM. YuebHoe mnocobue / C.U. KonecuukoBa, Cankr-IlerepOyprekuii
rOCy/IapCTBEHHBI YHMBEPCUTET a’poKOCMHUUecKoro mnpuodopoctpoenus. — Cankr-llerepOypr:
Hzn-so I'VAII, 2020. — 150 c.

00X00UUBO UNOHCEH MAMEPUATL OJIsL CAMOCMOSAMENbHO20 00)YeHUs.

11.7. Meronnyeckue yka3aHusi A OOy4yaloOUIMXCS [0 TPOXOXKJIEHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OICHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.

Tpebosanusi K  NONOJNCUMENbHOMY  OYEHUBAHUIO — MeKywel  yCnesaemMocmu
npeoycmampuearom

1) obsazamenvHoe gvinonneHue écex 1aOOPAMOPHLIX pabom 8 YKA3aHHble KANeHOapHbLe

CpOKU,



2) obsAzamenvHoe BbINONHEHUE 6CEX NPAKMUYECKUX pabom 6 YKa3aHHbule KaleHOapHbie
CPOKU.
Pezynomamer  mexyweco koumpons ycnesaemocmu  6yOym — yuumwléamvci Npu
npoGedeHUlU NPOMEI’CYMOYHOL ammecmayuu, NPAasulo KOmopo2o 6yoem 038y4eHO HA 3AHAMUAX
npenooasamenem ¢ y4emom opc-madcopHvix 00CmMosamenIbCcma.

11.8. Meronnyeckue ykazaHus Uil 0OOy4daroIIUMXCs 10 MPOXOKICHUIO MPOMEXKYTOUHON
aTTeCTallUU.

[Ipomexxyrounass  arrectanust  OoOy4aroIIMXCs  NpeAyCMaTpHBaeT  OICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO nuciuruiiHe. OHa BKIIIOYAeT B
ceost:

— D9K3aMeH — (opma OLIEHKM 3HaHUHN, MOJYYEHHBIX OOYYalOIIKUMCA B IPOLIECCE
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUIS PEHICHHUsS MPAKTUYECKUX 3aJad. DK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
NepUoJ, SK3aMEHAlMOHHOW CECCHMM M 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOIILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY;

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYaIOIIUMCS B XO/€ U3yUCHUS
y4eOHON TUCUUIUIMHBI B LIEJIOM UM IPOMEXYTOUYHas (110 OKOHYaHUU CEMECTPA) OLIEHKA 3HAHUMN
00y4JaromuMcs 10 OTAEIbHBIM pa3fiesiaM TUCHUILUIUHBI C aTTECTAllMOHHOW OIICHKOM «3auyTeHO»
WIH «HE 3aU4TEHOY.

Cucrema OIEHOK MpPH MPOBEIECHUU TMPOMEKYTOYHOW AaTTeCTAlMH OCYILIECTBIACTCS B
cooTBeTcTBUU ¢ TpeboBaHusMu llonoxkenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MpPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mnporpaMmaM BbBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4yeOHOW paboThl
cryneHtoB B 'Y AIIy.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JUCIUTUIMHBI

Jlata BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConepxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmmuce
3aB.

kadeapoit




