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Annoranus

JucruniunHa «CHCTEeMHBIH aHaiau3» BXOJUT B 00pa30BaTENIbHYIO NMPOrpaMMy BBICILErO
oOpa3oBaHHMs — MporpaMMy OakajaBpuaTra IO HANpPaBICHHIO TOATOTOBKH/ CHENHAIBHOCTH
02.03.03 «Maremarndeckoe obOecriedeHne W aIMHHUACTPUPOBAHHE HH()OPMAIIMOHHBIX CHCTEM»
HampaBiIeHHOCTH «CHCTeMHBIH aHamW3 B WH(POPMALMOHHBIX TEXHONOTHSAX». Jlucuuruimza
peanu3zyercs kapenpoit «Ne43».

JlucrumiinHa HarelieHa Ha GOpMUpPOBaHKE Y BBIITYCKHHUKA CIEAYIOMINX KOMIECTEHITHIA:

IMK-5 «Cnoco0GeH HCIoah30BaTh COBPEMEHHBIE METOABI pa3palOTKH W pealu3anuu
KOHKPETHBIX QJTOPUTMOB MaTEMaTHYECKMX Mojeield Ha 0ase S3BIKOB MPOrpaMMHUPOBAHUS U
MaKeTOB MPUKJIATHBIX TPOTPAMM MOJISITUPOBAHUS

ConeprkaHne JUCHUILIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MPHOOPETCHHUEM
3HAHUHA ¥ YMEHHH IS aHalM3a MpeMEeTHON 00JacTh MPUKIIAJHBIX 33a7a4d B MpodeccuoHaIbHON
JesITeIbHOCTH; HAaBBIKOB (hOpMaIU3alii CIOXKHOI0 00beKkTa (pa3paboTKH KIacCU(pHUKALMOHHBIX
U ONHUCATEIbHBIX PU3HAKOB, MIPea0OpabOTKH UCXOAHBIX JaHHBIX C LeNbI0 (POpMUPOBAHUS Oa3bl
3HAHUM Ha OCHOBE AQJrOpPUTMOB MAIIMHHOTO OOy4YeHMs); yYMEHHH HaXOAuTh MOAXOABI K
pelIeHHIO 331a4 UIeHTU()UKALUK U IPOTHO3UPOBAHUS, 3a/1a4 MOAJCPKKH HNPUHATUS peIleHUH
Ha 0a3e MHPOPMALMOHHBIX TEXHOJOIMH; YMEHUH NMPOEKTUPOBATh, pa3padaTbiBaTh U BHEIPSTH
IPOTrpaMMHBIE CUCTEMBI JJIsl pEIIeHHs MTPUKIIAJHBIX 3a/1a4 Pa3HOTO Ha3HAUYEHUS.

[IpenonaBanue AUCLUUIUIMHBI TpEeAyCMaTpUBaeT ClEAylomue (OpMbl OpraHU3aLUuU
yueOHOro npolecca: JeKIHH, 1a0opaTopHble pabOThl, MPAKTHUECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa oby4aromierocs.

[TporpaMMoil AMCLUIUIMHBI NPEIyCMOTPEHbI CIEIYIOLUINE BUABI KOHTPOJSA: TEKyIIUi
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHASI aTTeCTalus B (hopMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOCHHS JUCIUILUTMHBI COCTABIISACT 4 3aUeTHBIX CIUHUIIGI, 144
Jaca.

S3p1K 00yUEHUS IO TUCIIUILINHE «PYCCKHM »



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE
1.1. llenu npenoaaBaHusl AUCIUIUIUHBIL:
OCBOCHHE MAaTEeMAaTHYECKUX METOJOB U PEAIM3YIONIMX WX aJTrOPUTMOB CHCTEMHOTO
aHaJIM3a ¥ CUCTEMHOTO CHHTE3a Ha €ro OCHOBE KaK OOOCHOBAaHHOTO MpaBHJIa MPUHATHUS

pelieHnid OTHOCHTENBHO pEHICHUS NPUKIATHBIX 337a4 B NPOQecCHOHATBHOM
NEATEIBbHOCTH.
1.2. JlucumrmumHa  BXOAWT B COCTaB  4YacTH, (OpMHUpPYEeMOH  ydaCTHHKaAMHU

00pa3oBaTEeIbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIHTATOB OOYUEHUS IO AUCIUILINHE, COOTHECEHHBIX C
IUTaHUPpYEeMbIMH pesynbratamu ocBoeHust OI1 BO.

B pesynbraTe m3ydeHHs IUCHUIUTMHBI OOYYAIOUIMICS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMIIETEHIIMSAMH WIH UX YacTsMHA. KoMneTeHIMy 1 WHINKATOPBl UX JOCTHKCHHUS TIPUBEICHBI B

Tabmume 1.

Tabnuma 1 — IlepeyeHb KOMIIETEHIIMH U HHAMKATOPOB MX JOCTHKCHUS

Kon n
Kareropus (rpynmna) Kon  HanmeHOBaHNE WHAMKATOPA JOCTUKCHHS
HauMEHOBaHUE
KOMIIETEHIIUN KOMITETEHITUN
KOMITETEHIIUN
IT1K-5 Crnocoben
HCIIOJIB30BATh
COBPEMEHHBIE ITK-5.3.1 3HaeT COBpEMEHHBIE METO IBI
METOJTbI Pa3paboTKH | pa3pabOTKU U peaM3aliy aIrOPUTMOB
W peau3aliu MaTeMaTHYECKHUX MOJENEN Ha 0a3e SI3LIKOB U
KOHKPETHBIX MAKEeTOB NMPUKIIATHBIX TPOTPaMM MOJICTHPOBAHHUS
aJITOPUTMOB [TK-5.VY.1 ymeer pa3pabaTsiBaTh U
[Mpodeccronanpuble
MaTeEMaTHIECKUX peaNnn30BBIBAThH AITOPUTMBI MATEMATHICCKIX
KOMIICTCHITUN

Mozeei Ha 0ase
SI3BIKOB

MoJieneit Ha 06a3e S3bIKOB U MTAKETOB MPUKIIATHBIX
IpOrpaMM MOJEIINPOBaHUS

nporpammupoBanust | [1IK-5.B.1 Bnageer HaBbIkamM# pa3paboTKu U

Y TIAaKETOB peanu3alyy aIropuTMOB Ha 0a3e SI3BIKOB U
HPUKJIIaIHBIX MaKeTOB MPUKJIAJHBIX IPOrpaMM MOJECIUPOBAHUS
OporpaMm

MOJIEJIUPOBAHHUS

2. Mecro aucuumiuHbl B cTpykrype OI1
JucuunnuHa 06a3upyeTcs Ha 3HAHUSX, paHee NPUOOPETEHHBIX OOYYAIOLIMMUCS IPH
U3YUYEHHUHU CJIEYIOIINX TUCLUIUINH:
— MaremaTnka. MaTeMaTH4ECKHNA aHAIN3
— Huadopmartuka
— OCHOBBI IPOrPAMMHUPOBAHUS
3HaHUs, MOJYYEHHbIE NMPH W3yYEHUHM MaTepuajna JaHHOM IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAu€HHe, TaK W HCIOJB3YIOTCS TNPH JAUIUVIOMHOM TPOEKTUPOBAHMU U
U3YyYEHHUH APYTUX AUCLUILIINH:
— 3ammra uapOpMaIH

3. OOBEM ¥ TPYJOEMKOCTh JIUCITUTITAHBI
Janupie 00 obmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M pacIpeeNiCHHEe ITOH TPYAOEMKOCTH 110 CEMECTpaM) IpeCTaBICHBI B
Tabnure 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh JUCIIUTILTAHEI




TpyroeMKOCTb 10
Bu yueOHO# paboThI Bcero ceMecTpam
Neb
1 2 3
Oobwan mpyooemKocmb oucyuniIunl, 4/ 144 4/ 144
3E/ (dac)
H3 nHux uacoe npakmuueckoii n0020moeKu 17 17
Ayoumopnsie 3anamus, BCETo yac. 34 34
B TOM YHCJIE:

nexuuu (JI), (wac) 17 17

npaktuieckue/cemunapekue 3ansrus  (113),

(gac)

naboparopusie padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabora) (KII, KP), (gac)

JK3aMeH, (Jac) 36 36
Camocmosmenvhas paboma, Bcero (dac) 74 74
Buo npomesrcymounoin ammecmayuu: 3auer,
mudd. 3adger, sk3amen (3auet, [dudd. 3ay, k3. JK3.
DK3.%%)

' o
[IpuMmedanue:  kaHAUAATCKHUI SK3aMEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JTUCITUTUTMHBI IO pa3JieyiaM U BUJIaM 3aHSATHH.
Pasnensl, TeMbl TUCIUTUIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6Jmua 3— Pa3,I[eIII>I, TEMbI JUCHUILIMHBI, UX TPYAOCMKOCTb

Jlexuun | 113 (C3)[  JIP KII | CPC

Pazgensl, TEMBI TUCIUTUIMHEL (aac) (aac) (qac) (ac) (aac)

Cemectp 7

Paznen 1. OcHOBHBIE NOHATHUS, METOIBI, AITOPUTMBI
W3BJICYCHUST  3HAHUM W3  JaHHBIX  (BBISBICHHE
3aKOHOMEPHOCTEHN).

Tema 1.1. DneMeHTHl M AJITOPUTMBI PACIO3HABAHMUS
06pa3oB. DyHKIHUH pacCTOSHHMN. Anroputmuueckue 9 8 37
KOMITO3UIIMU U KOJIJIEKTHBHBIE IIpaBUJIa.

Tema 1.2. MHOTOKpUTEpHUAIbHOE OLIEHUBAHUE
CIIOKHBIX cucTeM. 3amauu BeIOopa. [IpaBuia

CKaJApU3aluH (CBEPTKH) YaCTHBIX PEHICHHH.

Paznen 2. Metonpl CHUCTEMHOTO aHaju3a JaHHBIX B
MAaIIMHHOM o0yueHnn JUIS MIPOEKTUPOBAHUS]
IIPOTPaMMHBIX CHCTEM.

Tema 2.1. TlocTaHoBKa 3ajaun, METOJbI U AITOPUTMBI
MAaIIMHHOTO 00yYeHus.

Tema 2.2. ITakeTsl NpUKIAAHBIX TIPOrpaMM
nojiepkuBaronie TexHonorua KDD (Knowledge
Discovery in Databases) u Data Mining.

HUroro B cemectpe: 17 17 74

Htoro 17 0 17 0 74

4.2. CopepxaHue pa3aeiaoB U TeM JEKIUOHHBIX 3aHITHUM.
Copepxanue pa3iesioB M TEM JICKIIMOHHBIX 3aHITHIA MPUBEICHO B Tadnuie 4.

Ta6Jmua 4 — Conepma}me pas3aciioB U TEM JICKIIMOHHOT'O LIKKJIa




Howmep paznena HasBaHune u conepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHN

1 Jlexmmsa 1. MaremaTndeckuii anmapart CUCTEM KiacCH()UKAIIH U

MpaBuJl.

pacriozHaBaHus 00pa3oB Ha 6aze Data Mining ¥ MPUHIUIIBI HX
nocTtpoenus npumenutenbHO K MC. [TocTanoBky 3ama4
KJIaccu(UKAIY U KJIACTEPU3AINU, MEPHI OITH30CTH.

Jlexuus 2. Jlornueckue METOBI AJIsl HOCTPOEHUS] PELIaOIINX

Jlexuuu 3-5 (1 yac). MeToapl NPpUHATHS PELICHUN U PELICHUS
3a/1a4 BBIOOpa B ONPEEIICHHBIX M HEONPEACICHHBIX YCIOBUSAX,
cucteMsl T, ux peanusyromue.
Jlemoncmpayus caaiioos

2 Jlexuuu 5-6. 3agaya MalIMHHOTO O0YYEHHS M PACIIO3HABAHUS

00pa30B HA MPUHIIUIAX aNTeOpbl: METOABI U allTOPUTMBI (0030D).
Jlexuu 7-8, 9 (1 yac). KoppekTHble alropuTMHUECKHE
kommno3uiuy. KosuiektuBHble pernatomye npasuia. [Ipumenenne
B IIPUKJIAIHBIX 3aJayax.
Jemoncmpayus craiioos

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI

Tembl MPAKTHYCCKUX 3aHITHH U UX TPYAOCMKOCTb TPUBCIACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

Ne
No TeMbl IpakTHYECKUX ® . | TpynoemkocTs, |pa3zaena
/i B OPMBbI IPAKTUYECKUX 3aHITUN (4ac) -
JIMHBI
Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO
| |
Bcero
4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IIPUBECHBI B Ta0OIHIIE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 Hux Ne
Ne HarMeHOBaHHE TaBOPATOPHBIX PaGoT TpynoeMKOCTh, | IPAKTUYECKOH | pa3aena
/11 (qac) IMOATOTOBKH, | AWCIIHI
(gac) JIMHBI
Cemectp 7

1 | IlpyHIMII OUHAMUYECKOTO MPOrpaMMHPOBAHUS B 4 4 1

pEUICHIH ONTHMH3AIIOHHBIX 33/1a4.
2 Meronsr  pemieHus 3amad  BeIOOpa.  MeTobl 4 4 1

QJIEKTPE-1,2 u MAU.
3 Teopus cucrem. Ontumuzamus CMO. 4 4 2
4 | AnropuTMbl MAIIMHHOTO O0y4eHHUs (IO BHIOOPY) 3 3 2

Meron  ckomp3smero  KOHTpois. KoppekTHbIg

AITOPUTMHUYCCKHUE KOMITO3HUITUH.
5 | HauBHblil OaifecoBckuid KJIaCCH()UKATOP U METO] 2 2 2

MaKCUMAJIBHOTO MPaBJIONOJ00US B PEIICHUU 3a/1a4

IpUHIATHS perneHui. Jlormdeckwe pacrno3HaBaHUS]

00pa3oB MIPUMEHUTEIEHO K 3a/1auam

KJIacCU(HUKALUU c YYUTEIEM. [TpunHuur




| T'OJIOCOBaHUA.

Bcero 17 17

4.5. KypcoBoe npoekTHpOBaHUE/ BHIMOJIHEHUE KyPCOBOW pabOTHI
Y4eOHBIM ITAHOM HE MPETYCMOTPEHO

4.6. CamocrositenbHas paboTa 00yJaronmuxcst
Bunsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBEACHBI B TabnuLe 7.

Tabnuna 7 — Bunbl caMocTOSTENbHOM paOOThI U €€ TPYJI0EMKOCTh

o Bcero, | Cemectp 7,
Bun camocrositensHo paboTh
Jac Jac
1 2 3
W3yuenne TeopeTHIeckoro MaTepuaa
54 54
quctuinHbl (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpaduyeckue 3amxanus (PI3)
Brinonnenue pedepara (P)
[ToaroroBka K TekylieMy KOHTPOIIO
ycneBaemoctu (TKY)
Jlomaminee 3ampanue (/13)
KoHTtposbHbIe paboThl 3a04HUKOB (KP3)
IToaroroBka K MpOMEXyTOUHOH
20 20
arrecranuu (I1A)
Bcero: 74 74

5. TlepeueHb y4eOHO-METOJMUECKOTO 00CCIICYCHUS
JUISl CAMOCTOSITEIIbHOM paboThl 00yUYaIOIUXCS MO AUCIUILTHHE (MOIYIII0)
Y4eOHO-METOIMUECKUE MAaTEePUaNIbl JIJIsl CAMOCTOSITEIBHON pabOThl O0YYAIONIMXCS yKa3aHbl B
.. 7-11.

6. IlepeueHp MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3IaHUI
[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX yUEOHBIX H3aHUK PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHbIX M 3JIEKTPOHHBIX YICOHBIX H3AaHHN

Komuyectso
IK3EMITTPOB B
UIIiLIIJHg) p/e c bubnuorpagpuyeckas ccpuika OUOTHOTEKE
* (KpOMe ITeKTPOHHBIX
SK3EMIUIPOB)

https://www.book.ru/book/929657/view2/1 | [IpuknagHO# CUCTEMHBIN aHAIU3.
YuebHOe mocobue : yueOHOe
nocobue / ®.I1. Tapacenko. —
Mocxksa : KaoPyc, 2019. — 321 c.

https://book.ru/book/900084 Kosnos, B.H. CucremHubIii aHalu3s,
ONTHUMHU3ALMS U TTPUHATHE
peuieHuii : yueOHOe mocoodue /
Koznor B.H. — Mockaa :
[Ipocmexr, 2011. — 173 ¢c. —
ISBN 978-5-392-01921-2.




7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTH «HTepHeT»
IIepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB UHPOPMALTMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «VMHTepHeT», HEOOXOAMMBIX MJsi OCBOCHHS JAWCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp SIIEKTPOHHBIX OOpa30BATENBHBIX PECYpCOB HH(MOPMAIIHOHHO-
TEJICKOMMYHHKaIMOHHOI cetn «HTepHeTY

URL agpec Haumenosanue
https://mathprofi.com VY4eOHple MaTepuanbl IO BBICHICH MareMaThke, (U3UKe u

JAPYIrdM TOYHBLIM HayKaM

https://elibrary.ru/defaultx.asp | Unpopmanmonno-ananurrdeckas cucrema Science Index
PUHIL

http://www.tehnorma.ru Wudopmarmonnas crpaBodnast on-line cucrema/

8. IlepeueHb HHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp mnporpaMMHOr0 oOecHeueHHs, HCIOJIb3YEMOTr0 MpPH OCYILECTBIECHUH
00pa3oBaTeIbHOro MpolLecca Mo AUCHUILIMHE.
[lepedeHs MCTIONB3YEMOTO MTPOrpaMMHOTO oOecTiedeHns pecTaBieH B Tadbmure 10.

Tabauna 10— IlepeueHp mporpaMMHOTO 00ecTieueHHUs

Ne m/mt HaumenoBanue

1 Onepanunonnas cuctema Microsoft Windows XP Professional
2 Microsoft Office

3 MATLAB — Simulink

8.2. IlepeueHn WH(POPMAITMOHHO-CITPABOYHBIX CHCTEM, HCITOJIB3yEMBIX pu
OCYIIECTBIECHUU 00pPa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens uCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TPEJACTABICH B
Tabmie 11.

Tabnuna 11— IlepeueHp nHGOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUECKas 6a3a
CoctaB  MaTepuaIbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM Ul  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca Mo AUCHUILIMHE, IIpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaAIbHO-TEXHUICCKOM 0a3bl

Ne HanmenoBanue cocTaBHON 9acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)
1 Crenpanu3upoBaHHas 1a00paToOpHsl. 23-10, 23-08

10. OueHouHble cpeAcTBa I IPOBEACHUS MPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpPEACTB MAJsl NPOBEACHHUA IPOMEXYTOUHOM aTTecTaluu
00yJaromuxcs Mo AUCHUIDIMHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJCTB IS MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTallMU

Bupx npomMexXyTO4YHON aTTecTaluu [IepeyeHp OLICHOYHBIX CPEJICTB

DK3aMeH Cromcok BOIpPOCOB K IK3aMEHY;




3amaun;
TecThl.

10.2. B kadecTBe KpUTEpUEB OLEHKM YypPOBHSA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMHUC TPUMEHsETCS S-0aipHas IIKajda ONeHKH c(HhOpMHUPOBAHHOCTH
KOMIIETEHIIN, KOTOpast puBeieHa B Tabuuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHas  mKama ~— MOIYJIBHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  INpaBHia
UCIIOJIb30BaHUs KOTOPOHM, YCTAHOBJIEHbI COOTBETCTBYIOLIUM JOKAJbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6numa 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIA

OrieHKa KOMITETEHIUU X .
N apaKTepucThKa CHOPMUPOBAHHBIX KOMITCTEHIIHI
— oOydJaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa,
— YBEPEHHO, JOTUYHO, TOCIETOBATENBHO U IPaMOTHO €T0 U3J1aracr;
COTIHIHOY — ONKUPaAACh HA 3HAHHUS OCHOBHOW W JOMOJHUTEIBHOUN JIUTEPATYPEI,
GAUTCHOY TECHO MPUBS3bIBAET YCBOEHHBIE HayYHbIE TIOJIOKEHUSI C TPAKTHUECKOM
JIESITENIbHOCTHIO HAITPABJICHUS;
— yMeno 000CHOBBIBACT M aPTYMCHTHPYET BBIJIBUTACMbIC UM HJICH;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— cBOOOJIHO BJIAJICET CUCTEMOMN CHCIIMATU3UPOBAHHBIX TIOHSATHH.
— 00yJaroUIHiAcsl TBEPJO YCBOMII MPOTPAMMHBIN MaTepHall, TPAMOTHO H
M0 CYHIECTBY W3Jaraer ero, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JTUTEPATYPHI,
«OpOMO» — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH; 5
— YBA3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOH AESTENbHOCTHIO
<«GavTEeHO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— BJIQJICET CUCTEMOM CNELUATU3UPOBAHHBIX MOHATHUI.
— o0yJarouuiicsi yCBOMI TOJBKO OCHOBHOW MPOTPaMMHBIA MaTepual,
[0 CYIIECTBY M3JAraeT €ro, ONMWpasCh HA 3HAHMS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIOMyCKaeT HeCYIIECTBEHHbIC OMIMOKH U HETOYHOCTH,
«yJOBJIETBOPUTEIHHO) N
GATTCHOY — HCTIBITHIBACT 3aTPYAHEHUA B MIPAKTHUYECKOM IPUMECHEHUU 3HAHUU
HaIlpaBJICHUS;
— c1abo apryMEHTHUPYET HAYIHBIE TIOJIOKCHUS;
— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB M 000OIICHHIA;
— YaCTUYHO BJIAJEEeT CUCTEMOM CIEUaTU3NPOBAHHBIX OHSITHM.
— O0ydJaroUMiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MpPOTPaMMHOTO
MaTtepuania;
— IONyCKaeT  CYIIeCTBEHHbIE OMMOKKM H  HETOYHOCTH  MpH
«HEYJIOBJICTBOPUTEIILHOY .
e 3AUTCHOY paccMOTpeHHH po0IeM B KOHKPETHOM HallpaBJICHHUH; 5
— ACTBITBIBAET TPYJHOCTU B MPAKTUYECKOM IPUMECHEHUHN 3HAHUH;
— HE MOXET apryMEHTUPOBATh HAYYHBIC MOJOKEHUS,
— He GOPMYJIMPYET BBIBOJIOB M 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MAaTEPHAIIbI.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBieHbl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1i1st 5K3aMeHa

Ko
Ne m/mt [Iepeuens BonpocoB (3aaa4) A7 3K3aMeHa A
WHIMKATOpa
1 AJNTOPUTMHUYECKHE KOMITO3UIIUH U KOJUICKTHBHBIC MTPaBUIIA. IK-5.3.1
OripesieneHus TEOPUH PacIio3HABaHMs 00pa3oB u knaccudukamms anroputmos | [TK-5.3.1




pacro3HaBanus 00pa3oB. OyHKIUHN PACCTOSHUIM.

3 [locranoBka 3amaun Teopun NpuHATHS pemeHnd. Krmaccudukamms | [1K-5.3.1
AITOPUTMOB TIPUHATHSI PEILIECHUN.

4 [IpuBecTd OpPUMEPHI TEMATUYECKHMX 3anad BbiOopa, (opmymuposku | 1IK-5.3.1
(byHKIUH cKaIspU3aum.

5 dopMyTHpOBKA 3aJa4M MHOTOKPUTEPHAIBHOr0 BeibOpa B ycmopmsx | [IK-5.V.1
orpeaeneHHOCTH. [10AX0/bI K MX peHICHHIO.

6 Onpez[eneHH}I TEOPUHN CUCTEM. MeTOZ[BI CHUCTCMHOTI'O aHaJIN3a JaHHBbIX. HK—Sy 1

3

KomMmnosuius AITOPUTMOB. [Tpunsatue WTOTOBOTO  pElICHHUS IK-5.¥.1
8 Tr0JI0COBAHUEM.
[locTanoBka 3amaum pacmo3HaBaHUS 00pa3oB ¢ oOyuyeHwmeM U 0e3 IK-5.¥.1
oOyuenus. [IpuzHakoBoe MPOCTPaHCTBO. B "eM 3akiovyaercs alropuTm

9 pacro3HaBaHus 00pa3zoB ¢ o0yyeHuem?

KnacTepusanus 1 k1accuukanus: pasamune u cxoactso. Cyts metoga | 1IK-5.Y.1
10 3TaNoHOB. MeTpuka u ee Gopmal.

Basosas crpykrypa CIIIP. Knaccuduxamus CIIIIP. Ipumeps: CIIP | IIK-5.B.1
11 (camocTOsATENBHOE U3YyUECHUE).

ITocTtaHoBka 3agauu MamMHHOTO 0O0ydeHus. CKOJB3ALIMHA KOHTPOJIb,
13 aNTOPUTM  TOJHOTO  CKOJB3SIEro KoHTpons  (camoctostensuoe | [IK-5.B.1
14 H3y4eHue).

DJeMeHTHI TEOPUH MAaCCOBOTO 0OCITYKUBaHHS KaK TEOPUH CHUCTEM. IIK-5.B.1
15 IloctanoBka  3amaun. Mopmenu  CMO.  CrauuoHapHbld U

HECTAallMOHAPHBII PEIKUMBI.
VpaBuenus Konmoropopa: npunmun  cocrapienus. Ilomyuerme | [IK-5.B.1
16 OCHOBHBIX XapakTepucTuk ansgs CMO tuma <M/M/1/0>, <M/M/2/0>,
<M/M/1/oc>. Tlokazatenu 3¢pdextuBHOCTH CMO.

17 IlocTaHOBKA 3ajaud BHIGOpa M NpuHsTHA pewennii. OGocHosamme | [1K-5.B.1
KoppekTtHocT MAM.

18 AJNTOpUTMBI TIPOBEJICHUSI TMEPBUYHOM CTATUCTHUUECKON OOpPabOTKH U
yCJIOBUS €0 MPUMEHEHHUS. TK-5.B.1

19 HawuBnerii 6atiecoBckuii knaccudukatop 1 MMII: ero cyth u ycnoBus
npuMmeHuMocTH. [Ipumeps! moctanoBok 3axau ans npumeHeHust HBK. TK-5.B.1

Bomnpocsr! (3agaun) ans 3auera / qudd. 3auera npencranensl B Tadbaume 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera

Ne /it [epedens BompocoB (3a1a4) s 3aueTa / audd. 3auera

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeyenr TeM g KypcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpCOBOH pabOTHI
MpeACcTaBiIeHBI B Tabmwmie 17.
Tabaumna 17 — IlepeyeHp TeM Ui KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOTHEHUSI KYPCOBOM pabOoTHI

Ne /i [TpuMmepHBIii IepedeHb TeM sl KypCOBOTO TIPOSKTUPOBAHHS/BBITIOTHEHHS
- KYPCOBOM paboThI

Y4eOHBIM IUTAHOM HE MPEyCMOTPEHO

Bompocer s mpoBeneHHsT MPOMEXYTOUHOM aTTeCTallMd B BUAE TECTHPOBAHHS
npeacraBieHbl B Tabmuie 18.

Ta6numa 18 — I[IpuMepHbId ITepedeHb BOIPOCOB JIJIsl TECTOB

No . Kon
[TpuMepHBIii TIepeueHb BOPOCOB IS TECTOB
/11 WHIUKATOpa




NaenTudukanus moaesn U BepuGuKannss MoJeJ — €CTh TOHATHS

- PaBHOCHWJIbHBIC;

- O3HAYAIOIIKME CTATUCTUYECKUI aHANIU3 MOJACIH W TMOJYYECHUE OLECHOK €€
MapaMeTpoB, W MPOBEPKA aJCKBATHOCTH MOJECIU - COOTBETCTBUS
MOJICTTUPYEMOMY PeaibHOMY 00BEKTY, COOTBETCTBCHHO;

- O3HAYAIOLIKE MPOBEPKY UCTUHHOCTH MOJECIM U IMOJYYECHHE OLECHOK €€
MapaMeTPOB, COOTBETCTBEHHO.

IK-5.3.1
IK-5.V.1
IK-5.B.1

AnpuopHble faHHbIe (MHGOPMAIHS) U alIOCTEPUOPHBIE TAHHbIE
COOTHOCSITCS KaK

- 9TO JaHHbIE, U3BECTHOM J10 HayaJia MOJIeJIMPOBAHUS U JJAHHBIE,
HoJIyYeHHbIe B pe3y/bTaTe 06paboTKH UCXOAHOU HHPOpMaL iy,
COOTBETCTBEHHO;

- 3TO pe3y/bTaThl IapaMeTPUYECKOT0 U CTaTUCTUYECKOT0 aHaJIU3a
CHAATOM € 06'beKTa MO/Jle/IMPOBAaHUS, COOTBETCTBEHHO.

- MOJieJI1 HEMOJTHOM KOPPEKTUPOBKHU U MOJieJIN a/Jall TUBHBIX
OKHJJAHUH, COOTBETCTBEHHO.

IK-5.3.1
IK-5.V.1
IK-5.B.1

Kuaacrepuzauus —

1) »TO omepamms aBTOMaTHYECKOW KiIacCH(PHUKAIUU, B XOAE KOTOPOH
00BbeKThl O0BEAMHAIOTCA B TIPYINIBl (KIacTepbl) TaKUM OOpa3oM, YTO
BHYTPH TPYII pPa3Iuuusi MEXIy OOBEKTaMH MHUHHMAJBHBL, a MEXKIY
rpynmnamMu — MakcuMasbHbL. [Ipy 3TOM B X07e KJIacTepU3alMid HE TOJBKO
OTIPENIeIIIETCS COCTaB KIACTEPOB, HO U CaM MX HaOOp M TPaHMIIBL.

2) 3TO omepanys, OCHOBaHHAs Ha TPYIHO (OPMATU3yEeMBIX 3HAHUSIX WU
UHTYHIAN HUcclienoBarens. [Ipuy 3TOM HcciiemoBaTenh caM ONpEAeseT,
KaKylo MH(pOpMaIUo M KakuM o0pa3oM CHUCTEMa JOJKHA HCIOJIb30BaTh
JUTSL TOCTIKEHUsI Tpebyemoro 3¢ dekTa KiacCUPpUKAITUH.

3) mpouecc GopmupoBaHHus 000OIIEHHBIX 00pa30B KIAccoB, Ha OCHOBE
oOyyaromeii BBIOOpKM, cCoOJEpXKalled XapaKTePUCTUKU KOHKPETHBIX
00BEKTOB KaK B ONHUCATEIbHBIX, TAK U B KJIACCU(PUKALMOHHBIX IIKajJaxX U
rpajanusx.

IK-5.3.1
IK-5.V.1
IK-5.B.1

KauecTBO pemiaommx npaBuj OLeHUBAETCSA

1) o penpe3eHTaTUBHON BBIOOPKE 1OCTATOYHO MOJHO NPEACTaBISIET
reHepaJIbHYI0 COBOKYITHOCTh (TMITIOTETHYECKOE MHOXKECTBO BCEX
BO3MOXHBIX 00BEKTOB Ka’KI0ro 00pasa);

2) mo oOyyaroiel BLIOOpKe - MHOXECTBY OOBEKTOB, 3aIaHHBIX
3HAYECHUSAMU NIPU3HAKOB U MPUHAAJICKHOCTh KOTOPBIX K TOMY MJIM HHOMY
KJIacCy TOCTOBEPHO M3BECTHA "yUHTENI0" M COOOMIAETCS YIUTEIEM
"oOyuaemoit" cucreme;

3) 10 KOHTPOJIBHOH (9K3aMEHALIMOHHOMN) BBIOOPKE, B KOTOPYIO BXOIST
00BEKTHI, 33JaHHbIC 3HAYCHUSIMH MIPU3HAKOB, H IPUHAICKHOCTH KOTOPBIX
TOMY HJIM HHOMY 00pa3y M3BECTHA TOJBKO YUHUTEITIO.

I1K-5.3.1
IIK-5.V.1
IIK-5.B.1

KuacrepHblii anaau3 (caMmoo0ydeHue, o0yueHue 0e3 yuureis,
TAKCOHOMMS) PUMeHsIeTCsl

1) mpu aBTOMaTH4eCKOM (HOPMHUPOBAHUH TIEPEUHs 00pa30B Mo o0ydaromeit
BBIOODKE;

2) B MeTO/Ie TOTCHINAIBHBIX (DYHKITHIA;

3) mpu CTPYKTYPHOM (JIMHTBUCTHYECKOM) TIOJXOJE.

IK-5.3.1
IK-5.V.1
IK-5.B.1

I'eoMeTpuueckasi HHTEPNIPETAIUASI THIOTE3b KOMIAKTHOCTH COCTOMT B
cJaeayionemM

1) 00BEKTHI, OTHOCSIIUECS K OJTHOMY KJIacCy, PACTIOIOMKEHBI «OJIHKE» IPYT
K JIPyTy TIO CPABHEHUIO ¢ 00BEKTaMU, OTHOCAIIIMMHUCS K Pa3HBIM KJIaccam
(TakcoHaM);

IK-5.3.1
IK-5.V.1
IK-5.B.1




2) 00BEKTHI, OTHOCAIINECS K OJJHOMY KJIacCy, PacloiI0KeHBI «B CPETHEM
OMKe» IPYT K APYTY 10 CPAaBHEHUIO C 00BEKTaMH, OTHOCSIIIUMUCS K
Pa3HBIM KJ1accaM (TakCOHaM);

3) 00BEKTHI, OTHOCAIINECS K Pa3HBIM KJIaccaM, MOYKHO pa3eluTh
MOCPEACTBOM JIMHEHHOTO PEIaoIero NpaBmia.

Texnonoruss Data Mining

1) 3TO «pacKomKa JaHHBIX», IPOLECC MOIYUYECHHUS U3 “CHIPBIX JaHHBIX
HOBOM, MOTEHIIMATBHO TTOJIE3HON MH(OPMAIIH O MTPEIMETHOM 001aCcTH
(CKpBITHIX 3HAHWH). B OCHOBY 3THX TEXHOJIOTHI IMOJI0KEHA KOHIICTITIHAS
11a0JI0HOB (MATTEPHOB) U 3aBUCUMOCTEH, OTPAXKAIOIINX MHO20ACHEKIMHbIE
63auMoomHouieHys: B JaHHbIX. [IouCK naTTepHOB IPOU3BOAUTCS
asmomamuieckumy Memooamu, He OrpaHUICHHBIMU PaMKaMH allpUOPHBIX
HPEIOJIOKEHUH 0 CTPYKTYpe BEIOOPKU M BUJE pacIipeesieHI 3HaueHUH
aHAIM3UPYEMBIX [TOKa3aTelel;

2) 3TO TEXHOJIOTHSI BHIYHCIIEHUS OLIEHOK (F0JI0COBaHUS);

3) TeXHOJIOTHsl UICUUCIICHHS BbICKA3bIBAaHUI Ha ammnapaTe anreOpbl JIOTHKY;
4) 3TO TEXHOJIOT S, B KOTOPOI MPUHAAIEKHOCTh 0OBEKTOB K KJIacTepaM
OIIpeieNeTcsl TAKUM 00pa3oM, 4TOOBI: a) MUHUMHU3UPOBATh H3MEHUUBOCTh
(pa3nuums) 00EKTOB BHYTPH KJIACTEPOB; 0) MAKCUMHU3UPOBATH
U3MEHUUBOCTh O0BEKTOB MEXK/y KJIaCTEpPaMHu.

IK-5.3.1
IK-5.V.1
IK-5.B.1

MeTpuka usMepeHHs cTeNeHn 0JIU30CTH (PacCTOTHUSA)
1) nomxkHa UMETH BUA

m
d; = Z‘xﬂc Xk
k=1

2) MOoMKHA UMETh BUJI

, L j=1,...,n.

n 2
d,.j = z<xl.k —xjk) , 6, j=1,...,n.
k=1
3) MOKeT OBITh PA3HOIl, HO TOJIKHA YAOBJICTBOPSTH YCIOBUSIM:
d (a, b) =d (b, a);
d(a,c)<d(a,b)+d(b,c);
d(a,b)>0;
d (a, b) = 0 Tonpko Tpu a = b.

IIK-5.V.1

Bepupuxanusa MogeaH — 3TO

1) aT0 yueT B Mosienn 00bEKTOB, HE BXOSIINX B 00yYarONIyI0 BEIOOPKY,
HO BXOJAIIMX B TeHEPAIbHYIO0 COBOKYITHOCTD, 10 OTHOLLIEHUIO K KOTOPOi
JaHHasi o0yyaromiasi BBIOOpKa perpe3eHTaTUBHA;

2) aT0 pouecc hopMupoBaHUs 000OIIEHHBIX 00Pa30B KIACCOB, HA OCHOBE
oOyyaromeil BBIOOpKH, cofeprkaliel XapaKTepUCTUKN KOHKPETHBIX
00BEKTOB, MPHUUYEM TOJIBKO B ONHUCATEIbHBIX IIKAJIAX U Ipajalusx;

3) omepanus yCTaHOBJICHHS CTENIEHH €€ aleKBaTHOCTH (BaJIUAHOCTH)
IyTEM CPaBHEHUS Pe3yJIbTATOB UICHTU(DHUKALIMYA KOHKPETHBIX OOBEKTOB C
ux (pakTHUeCKOl MPUHAAIIC)KHOCTHIO K 0000IIEHHBIM 00pa3aM KJIacCOB.

IK-5.3.1
IK-5.V.1
IK-5.B.1

10

IIpusHaku 00beKTOB

1) 3TO MOAMHOXECTBO UCCIIEAYEMON COBOKYITHOCTH, KOTOpasi Ha3bIBaeTCs
"reHepanbHasi COBOKYITHOCTB".

2) hbopMUPYIOTCS U3 HECKOJIBKUX 00pa30B KOHKPETHBIX 0OBEKTOB,
OTHOCALINXCS K TAHHOMY KJ1accy, T.€. OAHOM rpajalui HEKOTOPO
KJ1acCU(UKAIIMOHHOM LIKaJbI.

3) 3TO KOHKPETHBIE Pe3yJIbTaThl U3MEPEHUS 3HAUCHUH CBOWCTB OOBEKTOB.

IIK-5.V.1

11

Ooyyamascsi aBTOMaTH4YecKasg CHCTEeMa

I1K-5.B.1




1) 3TO HOAMHOXKECTBO HUCCIIEyeMOI IreHepaJIbHOW COBOKYITHOCTH.

2) 3T0 crucTeMa CpaBHEHHSI M ONPEJICNICHHUS CTETIEHN CXO0ACTBa 00pa3a
JTAHHOTO KOHKPETHOTO 00BEKTa C 00pa3aMu APYTrHX KOHKPETHBIX 00BbEKTOB
WM ¢ 0000IIeHHBIMI 00pa3aMy KJIAaCCOB, B Pe3yJIbTaTe KOTOPOH
(hopmupyeTcst peUTHHT 00BEKTOB WM KJIACCOB TI0 YOBIBAHUIO CXOJICTBA C
pacrno3HaBacMbIM O0BEKTOM.

3)o0y4yaemas MalmHa, CAMOTIPUCIIOCA0IMBAIONIASACS CUCTEMA, AITOPHTM
ynpaBiIeHUs] KOTOPOH U3MEHSAETCSI B COOTBETCTBHHU C OLIEHKON pe3yIbTaToB
ynpaBJIeHUs TaK, YTO C TEYEHUEM BPEMEHHU OHa YJIy4lllaeT CBOU
XapaKTEPUCTUKH U KaueCTBO ()YHKLIMOHUPOBAHHUSI.

12

IlepeoGyuyenue - 3T0

1) oby4denue 6e3 yunrtens (caMooOyUdeHHeE);

2) 0OyueHHUe ¢ yIUTENeM B YCIIOBUSAX «MAJIBIX» BEIOOPOK;

3) mporiecc popmupoBaHusi 0000IIEHHBIX 00Pa30B KJIACCOB, HA OCHOBE
oOyuaroreil BEIOOPKH, cofieprKalield XapaKTepUCTHKH KOHKPETHBIX
00BEKTOB KaK B ONHUCATENBHBIX, TAK M B KIACCU()UKAIMOHHBIX IIKaIaX U
rpajanmsx.

4) oOydeHue ¢ yUuTeneM B YCIOBUAX «OOJBIIKX) BEIOOPOK;

I1K-5.3.1
IIK-5.V.1
IIK-5.B.1

13

O6o0mawmas cnoco0HOCTH MO/AEIH PACIIO3HABAHUS — ITO

1) oT0 y4eT B MoJieH OOBEKTOB, HE BXOJSIIMX B 00YyYaIONIYI0 BBIOODKY,
HO BXOJMIIMX B T'€HEPAIbHYI0 COBOKYIHOCTb, 110 OTHOLIEHUIO K KOTOpOH
JaHHas o0ydJarolasi BHIOOpKa perpe3eHTaTUBHA;

2) omepanus YCTaHOBJICHHS CTETICHH €€ aJeKBATHOCTH (BaJMTHOCTH)
MyTEM CPaBHEHHUS PE3yNbTAaTOB WACHTU(HKAIINNA KOHKPETHBIX OOBEKTOB C
uX (haKTUUECKOH MPUHAICKHOCTHIO K 0000IEHHBIM 00pa3aM KIacCoB.

3) aro nporiecc GopmrpoBaHus 000OIICHHBIX 00pa30B KJIACCOB, HA OCHOBE
oOyyaromeii BBIOOPKH, COJEpIKalIe XapaKTePHUCTUKHA KOHKPETHBIX
00BEKTOB, MPHYEM TOJIBKO B ONMCATEIBHBIX IIKAJIAX U IPaJIalisX;

I1K-5.3.1
IIK-5.V.1
IIK-5.B.1

14

HUHTeNIeKTyalIbHbIE 0a3bl JAHHBIX XapPaKTEePU3YIOTCSI:

1. YMEHMEM pEelaTh CIOKHBIE IIII0X0 (POpMaIM3YEMBIE 3a/1a4H;
CHOCOOHOCTRIO K CAaMOOOYUYCHHIO;
aanTUBHOCTBIO
HECIIOCOOHOCTBIO K cCaMO00yUeHHUIO0 (TpeOyeTcs: «yUUTEIb);
OTCYTCTBHEM aJITAITHBHOCTH
CHOCOOHOCTHIO 00eCIEYNBATh BEIOOPKY HEOOXOIMMOI
nHGOpPMAIMK, HE IPUCYTCTBYIONIEN B IBHOM BUJE, 8 BEIBOAUMOM
M3 COBOKYITHOCTH XPAaHUMBIX JAHHBIX

SNk WD

[IK-5.B.1

15

IMepaKEeHTHOCTH
1) HECBOAMMOCTb CBOMCTB CHUCTEMBI K CyMME CBOWCTB OTJIEJIBHBIX
COCTaBJISAIOLINX;
2) HeOyuaemas cucTeMa ¢ OTCYTCTBHEM alalTUBHOCTH;
3) cucreMa cpaBHEHHS W OIpEJENeHHS CTENEeHHW CXOJACTBa obOpasza
JTAHHOTO KOHKPETHOro 00BeKTa ¢ oOpa3aMH JPYyTuX KOHKPETHBIX
00BEKTOB.

I1K-5.3.1
IIK-5.V.1
IIK-5.B.1

16

®opmyaa Jlurraa:

1) n=A-u ;

2) CBs3bIBaCT CpEIHEE YHCIIO COOBITHH, TOCTYMUBIINX Ha HAOII0[aeMOM HHTEpBAJIE U
00CITY>KCHHBIX.

3) ®opmyiia Juisi MTHOBEHHOMH INIOTHOCTH (MHTEHCHBHOCTH) MTOTOKA

IIK-5.V.1

17

3an umeer 5 monuTopoB. [loTok mons3oBareneit npocreimuil. Cpennee
YHICJIO TOJIb30BaTeNIel, MOCeIaIuX 3ajl 3a cyTku, paBHO 140. Bpems
00paboTKH MH(OPMAIMK OJHUM I0JIb30BaTEJeM HAa OJHOM MOHHMTOpE

IIK-5.V.1




pacmpesienieHo Mo TOKa3aTeIbHOMY 3aKOHY M COCTaBisieT B cpemHem 40
MUHYT.

1) A-MHTEHCHBHOCTH TIOTOKA 3a8BOK paBHA A = 20 ~0,025.

1
2) A-MHTEHCHBHOCTb TI0TOKa 3asBok paBHa A =—— =~ (0,007 .

140

3) A-MHTEHCHBHOCTb MOTOKA 3asABOK paBHa A = E ~5,83.

18 | CTyaeHTBHI OTBETWJIN HA JIBA BONPOCA aHKETHI «Ball rof po:xxkaenus» u | [1K-5.3.1
«Ball BO3pacT». IK-5.¥.1
W3 ux ortBetoB cdopmupoBaHa Tabimma: cromben P=«ronm poxaenms | [1K-5.B.1
CTyACHTa» U cTonoen Q=«BO3pacT CTyJCHTa.

Oxa3spiBaercsi, 3HaUeHHEe KO3 UIMEHTa KOppelsuu mpu3HakoB P u Q
3aBUCHUT OT MECSIa, B KOTOPOM MPOBOJWIOCH AHKETHUPOBAHHE. Y KaKUTE
JIBa Mecsla, KOTOPbIM COOTBETCTBYET HaUMEHbIIIee (TI0 MOAYIII0) 3HAUCHHE
ko3 dunmenTa koppemnsuuu npuzHakos P u Q.

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYaIOLIMXCS 3a04HOM (OPMBI
o0ydeHus1, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne m/mt [IepeueHb KOHTPOJIBHBIX paboOT

He npenycMoTpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPENEJSIIOIIKME  MPOLEAYPHl  OLECHHBAHHS
WHINKATOPOB, XapaKTEPH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETEHIIMH, COJEpXKarcs B
JIOKANbHbIX HOpMaTuBHBIX aktax [ YAIl, periaMeHTHPYIOIIUX TOPSAOK H MPOLELYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTallud 00YJarOIIiXCs
I'YAIL

11. Meroauueckue ykazaHus i 00ydaronIuXcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. Meroauueckue yKa3aHusi il OOy4YarOIIUXCS 10 OCBOCHUIO JICKIIMOHHOTO
Matepuaa (eciu npedycMompeno YueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE).

OCHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepHaia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOoro marepuajia. HasHaueHWe COBpEMEHHOH JICKIIUM B
paMKax IUCIMIUIMHBI HE B TOM, 4TOOBI TOJYYUTh BCIO MH(DOPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTAIBHBIX MPOOJIEM JHUCUUIUIMHBI, METOJOB HAYy4YHOTO TIO3HAHHS, HOBEHIIMX
JOCTHOKEHHUI HAaydyHOW MBICTU. B y4eOHOM mpoliecce JCKIHs BBIMOIHICT METOI0JOTHYECKYIO,
OpraHU3alMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JISKIMsA pacKpbIBaeT MOHATUIHBIN anmapaT
KOHKPETHOW 00JIaCTH 3HaHHsA, €€ MpoOJEeMbl, JaeT IeJIbHOE MPEICTABICHUE O JIHMCIUILIMHE,
MOKa3bIBAET B3aMMOCBSI3b C APYTUMHU JUCIUTUITHAMHU.

[TranupyeMble pe3ynbTaThl IPU OCBOCHUH 00YUYAIOMMMUCS JCKIIMOHHOTO MaTepraa;

— T[IONy4YeHHWE COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX ONPEAEISIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHOH TEME;

—  MOJyYCHHE OIbITA TBOPYCCKON pabOThI COBMECTHO C MPEIO/IaBaTeIIEM;

— pa3BuTHE TPO(HECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEIILHOT'O TBOPYECKOTO MBIIIIJICHUSI.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HE0OXOIUMOTO JIJIsl CAMOCTOATEIEHON PabOTHI;




— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH M TEXHUKA H O
MIPOTHO3€ UX Pa3BUTHsA Ha OynKalIine Toabl;

— HAy4yuTbCid METOAMYECKH oOpalaThiBaThb MaTepuall (BBLACIATH IJVIABHBIE MBICIH U
MOJIOKEHUS, MPHUXOJUTh K KOHKPETHBIM BBIBOJAM, [MOBTOPSATh HMX B  Pa3iIWYHbIX
(bopMyTHpOBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOIUMBIX TEPMUHOB H MTOHATHH.

JIEKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JEMOHCTpPALMENd CHAlAOB U
UCIOJIb30BAaHUEM Ppa3[aTOYHOI'0 MaTepuana MpU MPOBEJCHUHM KOPOTKUX JHUCKyccUil 00
0COOEHHOCTSIX MPUMEHEHHSI OT/IEJIbHBIX TEMATHK MO JUCLUIUINHE.

CTpyKTypa npeaocTaBaeHus JEKIMOHHOTO MaTepuaa;

- Bcerymenue (BBeleHue): ONpeneNeHHME TeMbl, IUIaHA M LENu JIeKIHUH, CBs3b C
HPEIbIAYIIMMHI U HOCIEYIOUMMHU 3aHATUAMH, IOCTAHOBKA OCHOBHBIX BOIIPOCOB.

- M3znoxenue: peanusanus COAEpKaHUs TEMbl, NPUBEIECHHE CHUCTEMbI OKA3aTelIbCTB U
METOAMYECKHX BbIBOAOB. [IpuBeaeHue anroputma, peaausyrouiero peieHrue OCHOBHOW 3agaun
(pu HEOOXOAMMOCTH).

- @opMynHUpOBKa BONPOCOB IO JEKIHH.

- 3aKiII0YeHUe: JIOTMYECKOEe 3aBepllIeHUe MoJauyu MaTepuasa B BUIE KPATKUX TE3UCOB;
pEKOMEHAaluu 10 J1a00paTOPHON U CAaMOCTOSITENILHON padoTe.

[lonpoOGHBle MeTOOMYECKHE yKa3aHWs IO OCBOEHHUIO JIEKIIMOHHOTO MaTepuaia
npuBeaeHbl B yueOHoM meroandeckoMm nocodun C.U. KonechHukoBa. MaTemarnueckue MoJeiu
B wmccienoBanun cucrteM. Yuebnoe mnocobme / C.U. Komecnukoa, Cankt-IlerepOyprckuit
TOCYJapCTBEHHBI YHHBEPCHUTET adpOKOCMHUYecKoro mpudopoctpoenusi. — Cankr-IletepOypr:
Uzn-so I'VAIL 2020. — 150 c.

11.2. MeTtonuueckne ykKa3aHUS i OOyJarOmmxcs IO YYacTHUI0O B CEMUHapax (He
npeodycMompeHo yueOnviM HIAHOM NO OAHHOU OUCYUNTUHE)

11.3. Meroauueckue ykasaHus Ui OOyYaroOImIMXCs IO IMPOXOXKICHHIO MPAKTHYECKHUX
3aHATUH (He npedyCMOmpeno y4eOHbLM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meroauueckue yka3zaHusl JUIs OOYYAIOIIMXCS IO BBINOJHEHHIO J1a00PaTOPHBIX
paboT (eciu npedycmMompeHo yueoOHviM HIAHOM N0 OAHHOU OUCYUNTUHE)

B xone BbIMONHEHHS 7Ta0OPaTOPHBIX PAOOT OOYYArOUIMHCS [ODKEH YIIIyOUTh |
3aKpenuTh 3HaHWS, NMPAKTUYECKHE HABBIKM, OBJIAJECTh COBPEMEHHOW METOAMKOW M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHM C KBAJTM(DUKAIMOHHON XapaKTEPUCTUKOH OO0YYalOIIerocs.
Beimonuaenue nabopaTopHbIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBLHO-NPAKTHYECKOH, pacyeTHO-
aHAJIMTHYECKOI YacTell 1 KOHTPOJIBbHBIX MEPOTIPHUSATHH.

Brimonnenne nmabopaTOpHBIX paboT 0O0ydaromuMcs SIBISETCS HEOTHEMIIEMON YacThIO
W3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOil ydYeOHbIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00€CTIeYNBAOIINM PEIICHNE CIICAYIOINX OCHOBHBIX 33724 00y4JaloIIerocs:

— mpuoOpeTeHHe HaBBIKOB HCCIICOBAaHHUS IIPOLIECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKpeIuleHHe, Pa3BHTHE W JETANW3alMs TEOPETUUCCKHX 3HAHWMW, MOJIYYEHHBIX Ha
JEKIUAX;

— TONy4YeHHE HOBOW MH(POPMALUH 110 N3y9aeMOH JUCIUILIHHE;

— npuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOM  paboThl ¢ J1abopaTOpHBIM
00opyIoBaHUEM U TPUOOPAMH.

3agaHue U TpeOOBaHUs K MPOBEJCHHUIO J1a00PATOPHBIX paboT

B memoouueckom nocoouu C.1. Konecaukoa. MeTouieckue yKa3aHus K BHITOTHEHUIO
nabopaTopHbIX paboT no aucuuminHe «CHUCTEMHBIH aHaIM3» €cTh TpeOOBAHUS K BXOJHBIM U
BBIXOJIHBIM JIAHHBIM JUIs KaX10i paboThlI.




Ctpyktypa u dhopMa oTdeTa 0 1a60paTOPHOH paboTe

B memoouueckom nocoouu C.1. Konecuukoa. MeTouieckue yKa3aHus K BHITOTHEHUIO
1abopaTopHBIX paboT no aucuuiuinHe «CHCTEeMHBINH aHaNINU3» ecTh 00pas3el 0pOpMIICHHS OTUeTa
(B IpUIIOKECHHN).

TpeboBanus kK 0OPMIICHUIO OTYETA O JIAOOPATOPHOI paboTe

Obs3amenbHO 01 3aN0AHeHUs npenodasamesnem

3ammra 1abopaTOpHOI PabOTHI CTYIEHTA OCYHIECTBISIETCSI COTIACHO OTYETY, B KOTOPOM
JOJKHBI OBITH OTPayKEHBI:

1) ®UO crynenTa, rpymmna, HAUMEHOBaHUE JTAOOPAaTOPHOM pabOTHI, BapHaHT (OepeTcs U3
npuioxeHus 1);

2) HavaJbHbIC TaHHBIE K padoTe (BBLAAIOTCS MpEroaBaTesieM), yKa3aHue Ha BRIOPAaHHYIO
METOAMKY TIOMCKA PEIICHHUS;

3) anropuTMH3anys ¥ NPOrpaMMHOE MOJIEIMPOBaHKE (COTTIaCHO 3a/1aHHIO);

4) oT4eT BBINONHAETCS B JOKyMeHTe word CO CKpHMHIIOTaMHu, MpUMEp OT4yeTa K
naboparopHoii pabdote npuseeH B O0pasiie ohopMICHHUS.

PesynpTar pa®oThl mporpamMmbl HPEACTaBIAETCS JUYHO CTYJEHTOM Ha 3aHATHAX (Ha
KOMITBIOTEPE).

3anaHus U TpeOboBaHUS K IPOBEICHUIO JJAOOPATOPHBIX PabOT, CTPYKTYpa U popma oT4yeTa
0 mabopaTopHOi paboTe, oOpaszern opopMmiIeHHs OT4YeTa O JabOpaTopHO padoTe, a TaKxke
NoJpOoOHBIE METOAMYECKHE YKa3aHHMsS 110 OCBOEHHIO JIEKIMOHHOIO MaTepuaja INpHUBEJICHBI B
y4eOHOM METOJMYECKOM MOCOOMH, HAXOAALIEMCs B AJIEKTPOHHOM (hopMe B BHUE AIIEKTPOHHBIX
pecypcoB 43 xadenpe: Metoanueckoe oOecneuenue kadenpbl 43/Cucremusiii ananmus/C.H.
KonecnukoBa. MeTtoamaeckue yka3zaHus K BBIITOJHEHHIO JTA0OPATOPHBIX PadOT MO JUCIUILIHHE
«CHUCTEMHBIN aHaTIU3.

11.5. MeTomuueckue yKazaHWs Ui OOYyYalOIMIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MIPOEKTHPOBAHUS/BBITIOTHEHUSI KYPCOBOH DPAaOOTHI (He npedycCMOmMpeHo YUeOHbIM NIAHOM O
OanHoU oucyuniuHe)

11.6. MeTtoauueckue yKa3zaHHUS Uil OOYJAIOMIUXCS 1O MPOXOKICHUIO CAMOCTOSTEITLHON
paboTsI

B Xoze BBHIMONHEHHUS CaMOCTOSTENBHON paboThI, 0OYYAIOMIMKCS BBHIONHSAET PaboTy 1O
3aJJaHUIO0 U NPU METOAMYECKOM PYKOBOJICTBE IpENojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOIo
y4dacTusl.

Jns oOywaromuxcsi Mo 3ao4Hoi (opme oOydeHus, camocTosTelabHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mpouecce BBINOIHEHUS CaMOCTOSATENLHOW paboThl, y oOyuaromierocss (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOvYero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM M CHCTEMaTH3allMM NPUOOpETaeMbIX 3HaHUM, 0OecreunBaeT BBICOKHMIH
YPOBEHb YCIIEBAEMOCTH B MEpuUoJ OOyueHHs, I[OMOraeT HOJIYYHUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMu ~ MaTepuaiaMy, — HAIpaBSIOIUMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNuXcs SBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHrall 0 JUCLHUILINHE;

— METOJMYECKHE YKa3aHHs I10 BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (Uit oOyuaromuxcs
o 3a04HOM (hopMe 0OyUeHHUS).

B memoouueckom nocobuu C.M. KonecHukoa. Maremaruueckue MOAEIH B
uccienoBannu cucteM. YueOHoe mocobue / C.U. KonecuukoBa, Cankr-lletepOyprekmii
rOCYJapCTBEHHBIH YHHUBEPCUTET adpokocMuueckoro mnpudopoctpoenus. — Cankr-IletepOypr:
Wzn-Bo I'VAIIL 2020. — 150 c.



00X00UUBO UNOINHCEH MAMEPUAT 051 CAMOCHOAMENbHO20 00YUeHUs.

11.7. Meroauueckue yka3zaHus M8 OOy4YalOUIMXCS IO MPOXOKACHUIO TEKYILEro
KOHTPOJIsI yCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KaudecTBa 3HAHHU
00yYaromuxcs, OCyIIECTBISIEMOTO B TEYCHHUE CEMECTpa C HEJbI0 OICHMBAHMS XO/a OCBOCHUS
JVCLUTIINHBL.

Tpebosanusi K NONOHCUMENbHOMY — OYEHUBAHUIO — MeKywjell  YCneeaemocmu
npeoycmMampusarom

1) obazamenvroe vinoHeHUE 6cex NAOOPAMOPHBIX pabom 6 yKa3anHvle KanieHOapHbie

CpOKU;
2) obazamenvHoe 8bINOIHEHUE 8CeX NPAKMUYECKUX pabom 6 yKazamHwie KaleHOapHvle
CPOKU.

Pesynomamor  mexywjeeo konmpons —ycnesaemocmu  0yO0ym — y4umuléamuvcs  Npu
npo8edeHUlU NPOMENCYMOUHOU ammecmayuu, npasuio KOmopo2o Oyoem 036y4eHo HA 3aHAMUX
npenooasamenem ¢ y4emom Gopc-maicopHuix 00CmoamenbCms.

11.8. MeTtonuueckue ykazaHusi AJsl OOYYaroIIUXCs MO MPOXOXKIACHHUIO MPOMEXKYTOUHOM
aTTeCTallUu.

IIpomexxyrouHast ~ arrecTauusi  OoOyyaroIIMXcs  NpeAycMaTpUBaeT  OLIEHHBAHUE
MIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJlbTaTOB 0OyueHMs Mo auciuiuinHe. OHa BKIIIOYAeT B
ceOst:

— DJK3aMeH — (opMa OIEHKM 3HAHW, MOJYYCHHBIX OOYYarOIMMCS B TIpOLECcCe
W3yYeHHs BCeW NMCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX JI1 PEIICHUS MPAaKTHUYECKUX 3aJad. DK3aMeH, Kak MpaBWIO, IMPOBOJAUTCS B
MIEpUOJ DK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTC aTTECTALMOHHOM OLIEHKOW «OTIMIHOY,
«XOPOILIOY, «yIAOBICTBOPUTEIBHOY, «HEYJOBIETBOPUTEIHHO.

CucremMa OLEHOK MpH NPOBEACHUHA NPOMEXKYTOYHOH aTrTecTallii OCYIIECTBISIETCS B
cooTBeTcTBUM ¢ TpeboBanusiMu [lonmoxkenuit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHOUW arTecTanmuu cTyaeHToB ['YAIIL, oOyuarommxcs Mo MporpaMMaM BBICIIIETO
obpa3zoBaHusg» U «O MOAYJIBHO-PEUTHMHIOBON CHCTEME OLEHKM KauyecTBa Y4eOHOM paboThl
cTyneHToB B 'YAID».



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




