MMHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINHA
(enepanbHOE rocyapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YIPEK/ICHHUE BBICIIETO
oOpa3oBaHusT
"CAHKT-IIETEPBYPI'CKHI TOCY JAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHU A"

Kadenpa Ne 41

YTBEPXIAIO
PyxoBoxutens 06pa3oBaTeIbHON IIPOrpaMMBl

JIOIL.,K.T.H.

Jlucr cornacosanus paboueil mporpaMMsl JUCLUIIINHEL
ITporpammy cocrtaBui (a)

Ipoo., i-p TexH. HAYK,
pod. J T.M. Tarapuukosa

(1OIKHOCTB, Y. CTENCHb, 3BaHNE)

E.JI. TypHeukas

(JI0JDKHOCTB, yd. CTENEeHb, 3BaHHE) (moamuce, nara) (vannmansl, Gamumms)

ITporpamma onoOpeHa Ha 3acenanuu kadenpsr Ne 41

«19» ¢espains 2025 r, nporoxox Ne 07-2024/25

3aBenyrouuii kadeapoid Ne 41 2 7
JL.T.H.,Ipo . I'.A. KopsxaBuH
(yu. cTeneHs, 3BaHKE) (moanucs, 1ata) (vHUIMAIBI, (aMUITHs)

3amecTurens qUpexTopa HHCTUTYTa Ned 1o MeTonuyeckoil pabore

JIOII.,K.T.H. A.A. DoMeHKOBa

(nmozmuce)

«19» pespans 2025 ¢

(MHMIMATIBI, (aMHITHS)
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(HanmeHoBaHNE JTUCIMILIIHE)

KO,I[ HarpaBJICHUSA HOIII‘OTOBKI/I/
CeuuaJibHOCTH

09.03.03

HaumenoBanue HanpaBJICHUA

Ipuxnaguas uHpoOpMaTHKa
MOATOTOBKY/ CIIENUAIBHOCTH

HensteanmH: [Mpuxnannas nHbOpMaTHKa B HH(POPMAHOHHOU cdepe
HAaIPaBICHHOCTU UL P PMal P
Dopma o0yaeHns OuHast

T'ox npuema 2025

Cankr-IlerepOypr— 2025

A
(J10JDKHOCTB, y4. CTEIEeHb, 3BaHHE) (_/(nounmb, JaTa) (MHULIHATIBL, (haMUITHS)



AHHOTaNIMA

HucuumuHa «BBefeHne B aHAM3 JaHHBIX» BXOJIUT B 00pPa30BaTENbHYIO MPOTPAMMY
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata II0 HAMpPaBJICHUIO MOJATOTOBKH/
cnenuanbHoct  09.03.03  «llpuknannas wuHbopmaTuka» HampaBieHHOCTH «[IpuknagHas
nH(popmaTuka B nHGOpMaoHHOH cheper. ucuummmna peanmmnsyercs kadenpoit «Ned 1.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIECIYIOIIUX KOMIICTCHITUN :

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MH(opMaiuu,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW 1M W BBIOHUpATh
ONTUMAJTIFHBIC CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

[MIK-13 «cmocoOHOCTh MPUMEHSTh CHCTEMHBIM MOAXOJ ¥ MAaTeMaTHYECKUE METOABI B
dbopManuzanum penieHus MPUKIaAHbIX 332U

[IK-14 «CrocoOHOCTh HCIONB30BaTh 3HAHUE OCHOBHBIX METOJIOB HCKYCCTBEHHOTO
UHTEIJIEKTa B TOCIHEAYIOUIeH MpopecCHOHANbHON MAESITeNbHOCTH B KAauyeCTBE HAYYHBIX
COTPYJIHHUKOB, IpernojaBaTesiel 00pa3oBaTEeNbHBIX OpraHMU3alMi BBICIIETO 00pa3oBaHUS,
WHXEHEPOB, TEXHOJIOTOB»

Conepxkanue AUCHUIUIMHBI OXBAaTHIBAET KPYr BOMPOCOB, CBSI3AHHBIX C H3yYEHUEM U
NPUMEHEHHEM METOJIOB aHallu3a JaHHBIX M U3BIEYEeHUS HHGPOpPMAIMH, 3aKOHOMEPHOCTEH,
3HAaHUH U M1a0JIOHOB U3 OOJIBIINX 00bEMOB HEOOPaOOTAaHHBIX JAHHBIX.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCienyromue (GopMbl OpraHu3aluu
y4eOHOTO0 TpoIiecca: JISKIINH, JIA00PaTOPHBIE PA0OTHI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

S3pIK 00y4yeHus 0 JUCHUILTUHE KPYCCKUI»



1. TlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB OOYUYCHUS 110 JUCIUILTAHE
1.1. [lenu mpenoaaBaHus MUCHUIUTHHBL (POPMHUPOBAHUE KOMIETECHIIHMA, TO3BOISIOMINX
HCIIOJIb30BaTh COOTBETCTBYIONIMH MaTeMaTHYCCKUH ammapaT W WHCTPYMEHTAJIbHBIC CpPEICTBa
JUTSL aHAIIM3a aHHBIX U U3BJICUEHUS WH(OPMALMU, 3aKOHOMEPHOCTEH, 3HAaHUH U MIa0JOHOB U3
00JIbIIINX 00BEMOB HEOOPAOOTAHHBIX JTAHHBIX.

1.2. JucumrmiuHa

BXOAUT B coCTaB

4acTy,

dbopMupyeMoil  ydyaCTHHKaMHU

00pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTENIbHOI MpOrpaMMbl BHICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIBTATOB OOYUEHHS MO JUCUUIIINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroIIUiics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Ta6ymma 1 — I[lepeyeHb KOMITETCHIIMI ¥ MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnmna) Konx u HaumeHnoBaHue Kon n HanMeHOBaHME HHIUKATOPA
KOMIIETEHITUN KOMIIETEHITUN IOCTHKEHUS KOMIIETEHIINHT
VK-1.3.1 3HaTe METOOWUKH IIOMCKa,
coopa m 00paboTkm wuH(MOPMAINH, B
TOM  4YHCIE C  HCIOJb30BaHUEM
YK-1 CrniocoOeH | HHPOPMAITMOHHBIX TEXHOJIOTH,
OCYIIECTBIISITh MOUCK, | BKIIIOYasi MHTEJUIEKTYaJIbHbIE
KPUTHYECKUI aHaimz U | YK-1.V.3 YMETh OLICHUBATh
Y HHBEpCATLHbIC CHHTE3 nHopmaruy, | ”HPOpMalMI®  HAa  JOCTOBEPHOCTD;
KOMIIETEHIHA p o p p ’
MIPUMCHSITh CUCTEMHBIN | COXpaHATh M TIEpelaBaTh JaHHBIC C
MOAXO/, JUTSL pEIICHUS | UCITOIb30BaHUEM IU(PPOBBIX CPECTB
MOCTaBJICHHBIX 3a/1a4 VYK-1.B.1 BJIAJICTh HaBBIKAMH
KPUTHYECKOTO aHaimM3a ¢ CHHTE3a
nH(pOpMalIUY, B TOM YHCJE C TTOMOIIBIO
1IU(POBHIX HHCTPYMEHTOB
VK-2.3.3 3HaThb BO3MOXHOCTH H
OrpaHHYeHUs NPUMEHEHHS IH(PPOBBIX
VYK-2 Cnocoben ompenensrb P p i p
WHCTPYMEHTOB IS pelreHus
Kpyr 3amad B  paMKax
. IIOCTaBJIECHHEIX 3a71a4
MOCTaBJICHHOMN LEJTH 51
VK-2.Y.1 yMmMeThb NpOBOAWUTH aHaINU3
YHuBepcaibHbIe BBIOMpATh OITUMAaIbLHBIE N
MOCTaBIEHHOW 1eNH U (HOPMYIUPOBATH
KOMIIETEHITHN CHIOCOOBI UX PEIICHHUS, UCXOS
o 3a/1a4d, KOTOPhIE HEOOXOIUMO PEIIUTh
W3 JIEHCTBYIOIIUX TMPABOBBIX
HOPM, HMEIOIINXCS PECYPCOB JULA €€ I0CTIDRCHHA
PM, . peeyp VK-2.B.3 BJIAJIETH HaBBIKAMHA
Y OTpaHUYEHUN
UCTIONB30BaHUsl IU(GPOBBIX  CPEACTB
JUTS] pEIIeHUs TIOCTABICHHON 3a/1auu
[IK-13.¥.1  yMerp  OCYLIECTBISTH
OpManM3anuio 3a7a4d HUCCIIeqOBAHUS
I1K-13 CII0OCOOHOCTD (bop 1 & A
.. | nHOOPMALIMOHHBIX MIPOLIECCOB H
MIPUMCHSIT CHCTEMHBII
[TpodeccnonanpHbIC CUCTEM
MOAXOA H MaTeMaTHYECKHE
KOMIIETCHIINU TIK-13.B.1 BJIaJETh HaBBIKaMHU
MeTolbl B (hopmanmuzanuu
pelIeHus 3a1a4 aHaan3a
pelIeHUs IPUKIAIHBIX 3a7a4
MH()OPMAITMOHHBIX MIPOLIECCOB H
CHCTEM
IIK-14 Cnocobnocts | [IK-14.Y.1  yMers MNOATOTaBIMBATH
[Ipodeccuonanpubie
HCIIOJIL30BaTh 3HaHHUE | JaHHBIE IS MIPOBEICHUS
KOMIIETEHITHN
OCHOBHBIX METOHO0B | aHAIMTUYECKHX paboT 10




HCKYCCTBEHHOTO WHTEIIJICKTA
B I (D14% )11 (S%1
npodeccrnoHabHOM
NeSTeIbHOCTH B KauyecTBE
HAyYHBIX COTPY/HHUKOB,
MpernojiaBaresnein
00pa3oBaTeNbHBIX
OpraHu3aIHii BBICIIETO
oOpa3oBaHus, WH)KEHEPOB,
TEXHOJIOTOB

HCCIIEIOBAHUIO TAaHHBIX
I1IK-14.B.1 BJIAJIETH HaBbIKaMH
IJIAHUPOBAHUS u OpraHu3aIuu
AHATTMTHYECKUX paboT

2. Mecro nucuumumHbl B cTpyktype Ol
JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS
[P U3YYCHHUH CIETYIOIINX AUCIUTLINH:

Teopust BeposiTHOCTEH,

Marematuka. MaTeMaTHyeCKUM aHalu3
Teopust cUCTEM U CUCTEMHBIN aHaJu3,
NHpopManimoHHbIE CHCTEMBI U TEXHOJIOTHH.

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia IlaHHOﬁ JUCHUIIIIMHBI, MMCIOT KaK
CaMOCTOSITENIbHOE 3HAYCHHUE, TAK U UCIIOJIb3YIOTCS IPU U3YYCHUH APYTHX JUCIUTUINH:

— MammunHoe 00yueHue

— Hudopmannonnas 6€30macHOCTb.

Tadimue 2.

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI O AUCHUILTHHE (M pacTpeie]IeHue 3TOH TPYJO0EMKOCTH IO CeMeCcTpaM) IPeACTaBICHbI B

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIINHbI

TpynoemkocTs 110
Bun yuebnoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oo6wan mpyooemxocmo oucyunaunst, 3E/ (dac) 3/ 108 3/ 108
H3 nux uacoe npaxmuyeckoi n0020moeKu 17 17
AyoumopHnuvie 3anamus, BCEro 4ac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (qac) 17 17
npakTuueckue/cemuHapckue 3anarus (I113), (gac) 17 17
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (yac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomexncymounoit ammecmayuu:. 3auer, nudd.
3aqu,Ia)K3aMe:1) (Bauer, Audd. 3au, Ix3.**) b M. 3as. ngg. 3au.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHITHIM.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TabIuUIIE 3.




Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJT0EMKOCTh

Paznensl,

Jlexknuu I13 JIP KII CPC
(uac) (C3) (uac) (gac) | (gac)

TEMBI JUCHUITIIMHBI

Cemectp 5

Pa3nen 1. Beenenue
Tema 1.1. JlanHble U UX U3MEPEHUE.

Tema 1.2. Ixansl

Tema 1.3. Xapakrepuctuka u Kiaccuuranus 2 2

3ajjay aHaJIu3a JaHHbIX
Tema 1.4. Dransl penieHus 3aJauy aHaIu3a

JaHHBIX.

Paznen 2. Cratuctryeckuil aHau3 TaHHBIX
Tema 2.1. JIecKpuNITUBHBIN aHAJINA3

Tema 2.2. Ananus cBsi3eit

Tema 2.3. MHOTOMEpPHBIN CTATUCTUYECKUMA

aHaJInu3

Tema 2.4. Ananu3 BpEMEHHBIX PSJIOB

Paznen 3. KnactepHsiii ananus
Tema 3.1. [ToctaHOBKA 33/1a41 KIACTEPHOTO

aHajlInu3a

Tema 3.2. MeTpuku pacCTOSTHUM
Tewma 3.3. MeTo/1bl KJIACTEPHOTO aHATIMU3a

Paznen 4. Knaccudukanus

Tema 4.1. IloctaHoBKa 3a7a4u KJIaCCU(PUKAIAN 6 6 8 20

Tewma 4.2. MeTobl KnaccupuKaum

Pasnen 5. 3akmrouenue

Tema 5.1. IlepcieKTHBBI pa3BUTHS aHAIHM3a 1 1 7

JTAHHBIX.

Uroro B cemectpe:

17 17 17 o7

Hroro 17 17 17 0 57

HpaKTI/I‘IGCKaX IoAT0OTOBKaAa  3aKJIHOYACcTCA B HETIOCPECACTBCHHOM  BBINIOJIHCHUHN

o0ydarmuMucs

ONIpEeNIeIEHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yei

po(heCCHOHATBHOM NeITeTbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIa

Howmep pasznena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Paszgen 1.
Beenenune

Tema 1.1. /lannble M X U3MEPEHUE.

[Tonstue nanuwix. U3mepenwns. Tunsl HaOopoB naHHbIX. DOpMaThl XpaHEHUS
nanHbiX. Kiaccudukaiys BUIOB JaHHBIX.

IlocTanoBKa 3amadn aHanu3a JaHHBIX. VcTopus pasBUTHSA TEXHOJIOTHH
aHaau3a JaHHBIX.

Tema 1.2. llIkaabt

Tunsl mkan wusmepeHuid. HoMuHanbHasg, nopsakoBas, WHTEpBaJbHas,
OTHOCHUTEIIbHAS W TUXOTOMUYECKAS IITKAIBI.

Tema 1.3. XapakTepucTHKA W KJacCH(PUKAIUS 32124 AaHAJIN3A JaHHBIX
CratucTuyeckue METOJbl: JIeCKPUNTUBHBIM aHaIu3 W  OINHUCAHUE
WCXOIHBIX JAHHBIX; AaHAJIU3 CBSA3€H; MHOTOMEPHBIM CTATUCTUYECKUUN
AHAJIN3; AaHAJIIN3 BPEMEHHBIX PSJIOB.




MeTo1bI MAIIIMHHOTO O0YYEHUS: UCKYCCTBEHHBIC HEHPOHHBIC CETH; ICPECBh
pereHui, MalinHa OTIOPHBIX BEKTOPOB, METOJI OJIFDKANIIIETO COCEa, METOT
baiieca.

Tema 1.4. DTansl penieHus 3a1a4M AaHAJIU3A JAHHbIX.

Mertonbl cOopa ¥ TOATOTOBKM MCXOTHOTO Habopa maHHbIX. DopMynHpoBKa
nenu. Beibop metona ananusa nqaHsbix. [IpencraBnenne pe3ynbTaTos.

Tema 2.1. lecKkpuNTHBHBIA aHATN3

[IpoBepka runore3 CTalMOHAPHOCTH, HOPMAJIbHOCTH, HE3aBUCUMOCTH,
OJTHOPOJHOCTH, OLIEHKa BU/1a (YHKINHU PaCpeeTICHNUS U €€ apaMeTpOB
Tema 2.2. AHanu3 cBsseil

KoppensnuoHHbIi 1 perpecCHOHHBIN aHaIn3, (PaKTOPHBIN aHATU3,
JIMCTIEPCUOHHBIN aHAIN3

Tema 2.3. MHOroMepHBIi CTATHCTHYECKUI AHATU3

KOMIIOHEHTHBIN aHamu3, AMCKPUMHUHAHTHBIM aHalIu3, MHOIOMEpPHBIN
pPErpecCUOHHBIN aHAJIN3, KAHOHUYECKUE KOPPEIALIUU

Tema 2.4. AHaJIM3 BpeMEHHBIX PAI0B

Pasgen 2.
CraTucTHYeCKui
aHaJIN3 JaHHBIX

I[I/IHaMI/I‘IeCKI/IC MOJCIIM U ITPOIrHO3 Ha OCHOBC BPCMCHHLIX PsAA0B

Tema 3.1. ITocTaHoBKA 32/1a4M KJIACTEPHOr0 AHAJIM3A

[Touck cymectByromux cTpykTyp. OnieHka kauectBa Kiacrepusauuu. IIpouece
KJIaCTEpU3aLHH.

Tema 3.2. MeTpuKu paccTosTHUH

ITonsiTre METpHUKH, Mepa 0JIM30CTH 00BEKTOB. EBKINIOBO paccTosiHKe, ApyTHe
METPHKH.

Tema 3.3. MeToabl KI1aCTEPHOI0 aHAIN3A

Hepapxuueckue alropuTMbl, HEUepapXUIeCcKrUe ajarOpUTMEI

Pa3nen 3.
Kunacrepnsiii ananus

Tema 4.1. IlocTanoBKa 3a1a4M KJIacCH(PUKALTNA
CuctemMHOe pacmnpeieJieHUe H3y4aeMbIX MPEIMETOB IO CYIIECTBEHHBIM

Pasnen 4. npusHakam. IIpaBuia knaccu(pUKaIyu.

Kracenguxauns Tema 4.2. MeToabl kaaccupuranumn

et HepeBo perieHuil, cayyalHbli J1ec, METOJ] OTIOPHBIX BEKTOPOB, METO]T
ommkaiiero cocena, Mmetoll baiieca, HelipoHHBIE ceTH

Pazpnen 5. Tema 5.1. IlepcnieKTHBBI pa3BUTHS AaHAJIN3A JAHHBIX.

3aKioueHUe [IpunoxxeHue METOAOB aHAIN3A IAHHBIX K aKTyaJIbHBIM 3a1a4aM. [Ipyrue 3agaun

aHajn3a JaHHBIX

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N3 Hux Ne
Tembl DopMBbI o
Ne TpynoeMKoCTb, |paKkTHUECKOM |pa3nena
MIPAKTUYECKUX MPAaKTUYECKUX
/1 o o (gac) MMOATOTOBKH, | AUCIIHAI
3aHATHH 3aHATHH
(gac) JIHBI
Cemectp 5
1 | Ananus 3aHATne 1o 2 1 2
OJTHOMEPHOTO MO/JICITUPOBAHUIO
Habopa TaHHBIX peabHbIX YCIOBUH
2 | Ananmu3 nBymMepHOro | 3aHsTHE 1O 2 1 2
Habopa TaHHBIX MO/ICIIUPOBAHUIO
peanbHBIX YCIOBHU
3 | Knacrepusrii Hrposoe 4 1 3
aHaJN3: MTPOEKTHPOBAHNE




HOpMaJIU3alus
JTaHHBIX

KitacrepHslii
aHaIu3:
HHTEpIpeTanus
pe3ysIbTaTOB

Hrposoe
IIPOEKTUPOBAHUE

Knaccudukarus:
obpaboTka
WCXOJIHBIX JTAHHBIX

Hrposoe
IIPOEKTUPOBAHUE

Knaccudukamms:
OLIEHKAa OUIHOKH
Kyaccuukanum

Hrposoe
MIPOCKTUPOBAHUE

KoHTpoibHbIE
BOIIPOCHI

I'pynmoseie
JUCKYCCUH

1-5

Bcero

17

4.4, JlabopaTopHBbIC 3aHATHS

Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

No
/a

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne paznena
JOUCIUILTAHBI

Cemectp 5

JlaGopartopHuas pabora 1: Aranm3
CBsI3el MEX Iy MPU3HAKAMU
JIBYMEPHOr0 Ha0opa JaHHBIX

1,5

N

3amura 1abopaTopHoi paboThl 1

0,5

N

JlaGopaTtopHas pabora 2:
Krnacrepuzanus 1aHHbIX
HUepapXUYECKUM METOJIOM

3

JlaGopatopHas pabota 3:
Knacrepusanus metonom K-cpennux

(6}

3amura 1abopaTopHbIX padot 2,3

-

w

JlabopaTtopHas pabota 4: [Ipumenenue
METOJIOB KJ1accu(UKAIIN Ha OCHOBE
JIEPEBBEB PEIICHUIT

JlabopaTtopHas pabota 5: [Ipumenenue
HEUPOHHBIX CETEn IS
KJaccuukanmum

3amuTa 1abopaTopHBIX paboT 4,5

45

Bcero

17

5

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Bunbel camocTosaTenbHON pabOThI U €€ TPYAO0EMKOCTh




Bun camocTosiTenpHOM pabOThI Bcero, wac | Cemectp 5, yac

1 2 3
N3yuenune Teopernueckoro marepuana auciuiuinabl (TO) 30 30
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI'3) 10 10

Brimonnenue pedepara (P)
IToaroroBka k Tekymemy kKoHTpomo ycneBaemoctu (TKVY)

Jlomamuee 3ampanue (/13) 10 10

KonTtponbnsie padbots! 3a04ankoB (KP3)

IToaroroBka k mpoMexyrounoi arrecranuu (ITA) 7 7
Bcero: S/ o7

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TI0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TAHUN
[lepedyeHp neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEICH B TaOIUIE 8.

Tabmuna 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Iudp/ KomnuaecTBo 9K3eMILIpOB B
URL bubnuorpaduyeckas ccpuika oubrmioTexe (Kpome
azapec AIIEKTPOHHBIX K3EMILISIPOB)
004 Anmanigna, O. MammaHoe oOydYeHHe: HOBBIM 3
A 51 UCKYCCTBCHHBIH WHTEIUICKT / D. Anmaiaud. - M.:
Anbnuna [Ta6mumep: Touka, 2017. - 208 c.
004 TarapuukoBa, T.M.  Cucrtembl HCKYyCCTBEHHOTO 3)
T 23 uHTennekra: yueOnuk / T. M. Tarapuuxosa; C.-

[Terep6. Toc. YH-T a’pOKOCM. TTPUOOPOCTPOECHUS. -
Cankr-IlerepOypr: M3a-so 'YAIL 2024. - 301 c.

004 Tartapaukosa, T.M. AHanu3 HaHHBIX B 5
T23 MPUKIIAIHBIX 3a7auax o0ecreyeHus
nH(pOpMallMOHHOM Oe3omacHocTh: MOHOrpadus / T.
M. Tarapuuxosa; C.-ITerep0. roc. yH-T a9pOKOCM.
npubopoctpoenus. - CI16.: M3a-so 'VAIL, 2018. -
115 c.
004 TarapuukoBa, T. M. AHanu3 naHHbIX: y4eOHO- 3)
T 23 Meroandeckoe rmocoodue / T. M. Tarapuukosa; C.-

[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
Cankr-IlerepOypr: M3n-so I'VAIL 2021. - 121 c.

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JTUCIUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAITMOHHOU ceTh «HTepHeT»
URL agpec HaumeHnoBanue




1. http://www.machinelearning.ru 1.TIpodeccuonanbHbIHi UH(POPMALIMOHHO-
AHATUTHYECKUI ecypc, MOCBSIIIEHHBIN
2. https://www.coursera.org/learn/mac pecyp o
) - MaIIMHHOMY OOYYCHHIO, pACTIO3HABAHHUIO 00pa30
hine-learning B ¥ MHTEJUICKTYaJIbHOMY aHAJIU3y JIaHHBIX.
3. https://www.coursera.org/specializat | 2. Machine learning by Andrew Ng,
ions/machine-learning-data-analysis 3.Kypc «AHanu3 TaHHBIX» OT IIKOJIbI aHAIH3a
4. https://it.mail.ru/video/playlists/16/ JAAHHBIX,
4. Metonbl 00paboTKH O0NbIIMX JaHHBIX, | T
mail.ru,

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCLUILIHHE.
[Tepeuenp nCmoNIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTo o0ecreyeHus

Ne /it HaumeHnoBanue
1 Google Colab
2 Jupyter Notebook
8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX npu

OCYILIECTBIICHIMH 00Pa30BaTEIBHOTO MPOIECcCa MO JUCIUTUITMHE
[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
Tabymue 11.

Tabmauna 11— ITepeueHr HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabmuma 12 — CocTaB MaTepraIbHO-TEXHIUYECKOH 0a3bl

HanmenoBanue cocTaBHOM 4acTH Homep aynuropun

Ne n/mn .
MaTepUaJIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOUMOCTH)

MynbTumMeauitHas JTEKIUOHHAS ayITUTOPUS

Kitace muist nenoBoit urpel

BreruncnurensHas nabopatopust

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CpPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI POMEKYTOTHON aTTeCTaIlNN

Bun npoMexyTouHOM aTTecTanyu [lepeueHb OLICHOYHBIX CPENICTB
JuddepeHunpoBaHHbIN 3a4ET Crrcox BOMpPOCOB;
TecTts;
3agaun.



http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://blog.skillfactory.ru/glossary/jupyter-notebook/

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYyYaloUIMMHCS MPUMEHSETCS S5-0ajulbHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas  mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHkH ypoBHSI cPOPMUPOBAHHOCTH KOMIIETEHITUN
Or11eHKa KOMITETEHITUN
S-OaiuibHas 1IKasIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOy4Jaronuiicss TIIyOOKO M BCECTOPOHHE YCBOWJ MPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
— ONMUPAsICh HA 3HAHUS OCHOBHOW M JOTIOJHUTEIBHOUW JIUTEPaTypHI,
TECHO TPUBA3BIBAET YCBOCHHBIE HAYYHbIC TMOJIOXKEHUS C
MIPAKTUIECCKON JCSITEILHOCTHIO HAIIPABJICHHS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTACMBIC HM UJICH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHATHMH.

— 00y4aroIuiics TBEPI0 YCBOMII IPOTPAMMHBIA MaTepHall, TPaMOTHO
W 10 CYIIECTBY U3JIaraeT €ro, ONUpasCh Ha 3HAHHUS OCHOBHOM
JTUTEPATYPHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKON JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CHCTEMOM CIIeNaTN3NPOBAHHBIX TTOHSITHA.

— o0yyarouuiicss yCBOMJI  TOJBKO  OCHOBHOW  MPOTPaMMHBIN
MaTepHa, 1Mo CYIIeCTBY M3JIaraeT €ro, ONMupasch Ha 3HAHUS TOJIEKO
OCHOBHOI1 TUTEPATYPHI,

— JIOMYyCKaeT HECYIIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJAHCHHS B MPAKTUYCCKOM MPHUMEHECHUU 3HAHUHN
HaIPaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MTOJI0KEHNUS,

— 3aTpyAHsieTcsa B (OpMyIHMpPOBAHUU BBIBOJOB U 0000IIEHUT;

— YaCTUYHO BJIAJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.

— Oo0yYaronuiicss He YCBOWJI 3HAYUTEIHLHOW YacTH TPOrPaMMHOTO
MaTepuana,

— IONyCKAaeT CYIIECTBEHHbIE OIMMOKM W  HETOYHOCTU TIpH
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B TIPAKTHYECKOM IPUMEHEHUH 3HAHHIA;,

— HEe MOKET apryMEHTHPOBATh HAYYHBIE MTOJTOXKEHUS;

— He (OpMYJIHPYET BHIBOJOB M 0000IICHUH.

«OTIIMYHO»
<Ga4YTCHO»

«XOpOoLIOo»
<GauTCHO»

«YHOBJICTBOPUTCIIBHO»
<GauTCHO»

(HCYIOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

Neo /it [Tepedens BOompoCcoB (3a1a49) TSl SK3aMeHA
WHJMKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.




Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera

Ne i/ [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
MHIMKATOpa

1 Haznavenne o0ydaromnero MHOXKECTBA MPU PEIICHUH 3aa4H YK-1.3.1
KJIacCU(UKAIUU

2 ba3oBble XapakTepUCTUKH CTATUCTHUECKOTO PaCIpeICICHHUS.

3 OO6oOmaromue MoKa3zaTeld, XapakTepU3YIOIUe TUIHYECKUE
3HaueHus Habopa JaHHbIX.

4 [Toka3zarenu, XxapakTepu3yomue pa3opoc JaHHbIX.

5 [Tokazarenun, XapakTepU3yIOIIME CTENeHb CHUMMETPUYHOCTH
JTAHHBIX.

6 lenr npuMeHeHUss MeToJa HAUMEHbBIIUX KBagpaToB B
PErpecCHOHHOM aHAIU3E.

7 Haznauenue mozpl. Ciaydan BBIYHCICHUSI MOJIAIbHOT'O HHTEPBAa.

8 Ha3nauenue nepceHTHIIs, KBAHTUJIS €UHHLIBI H3MEPEHUSI.

9 Otnuuue  BBIOOPOYHOTO  CTAHAAPTHOTO  OTKIOHEHHS]  OT
CTaHJAPTHOTO OTKJIOHEHHSI TeHEPAIbHOW COBOKYITHOCTH.

10 AHanm3 0JTHOMEPHOT0 Habopa TaHHBIX VK-1.V.3

11 AHanu3 AByMEpHOIro Habopa JaHHBIX.

12 KoppensuroHHbIf aHAIH3.

13 OcHoOBHas 3a1a4a pErpecCUOHHOTO aHaAIN3a.

14 HNuTtepnperanus Kod3hOHUIIMEHTOB JIMHEHHON perpeccuu ao, ai.

15 Borunicnenne wmeauansl Ui HaOopa JaHHBIX ¢ yeTHbIM U | YK-1.B.1
HEYETHBIM KOJIMYECTBOM 3HAYCHHIA.

16 Mepbl 6J1M30CTH MEXKIY KJIaCTEpPaMU. VYK-2.3.3

17 MeTpuku, IprUMeHsieMbIE B KJIACTEPHOM aHaJIU3e.

18 Boruncnenue nentpa kiacrepa. YK-2.V.1

19 OrpaHuyeHHs KJIaCTEPHOT0 aHAJIN3A.

20 Ha3nauenue TecToBOro MHOXKECTBA MPH PELICHUN 3a]1a4H YK-2.B.3
KJIaccu(uKanuu

21 Mertoas! Ki1accupuKaium.

22 OreHka ommOKY KIacCHPUKAIUU

23 Ornpenenenue Knacrepa. IIK-13.V.1

24 Bripaskenue utst BerauciaeHus uuaekca Gini mpu nocrpoeHun

25 TpeboBanus k BeIOOPY mapamerpa K B anropurme «K-
Onmpkaiiiiero cocena»

26 [TocranoBKka 3aaun Kiaccu(pUKaIMu I1IK-13.B.1

27 Oransl npoiiecca KiacCuPUKaIluu, UX XapaKTePUCTUKH

28 Oranbl pelieHus 3a/1a41 KJIaCTEPHOI0 aHalIM3a.

29 Hepapxuueckre METO/Ibl KJIaCTEPU3AIIIH. [IK-14.V.1

30 Oranbl TOCTPOCHUS I€PEBbEB KilacCU(UKALIUU
JiepeBa KiacCu(pUKaINU.

31 DYHKIHUH aKTUBALIUKA HEWPOHOB.

32 AnropuT™ OJIFKAHIIIero cocena. I1K-14.B.1

33 Aunroputm K-cpenHux.

34 Anroput™ 00y4eHHs MHOTOCIJIOITHOTO MepIenTpoHa

35 Heiliponnas cetb KoxoHeHa.

[lepeuenr TeM [l KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.

Tabnuna 17 — Ilepeyerb TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI



MpeAcTaBIeHbI B Tabmwuie 18.

Ta6ymia 18 — [TpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne /i [TpuMepHBIii IepedeHb TeM il KYpPCOBOT'O IPOEKTUPOBAHUS/BITTOIHEHHS
) KypCOBOM paboThI
Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI oJid  IIPOBCACHUA HpOMG)Ky’IO‘IHOfI arrecralluu B BHUAC TCCTUPOBAHUA

Ne
/o

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKaTOpa

1

IIpouuraiiTe TeKcT, BbIOepUTEe MPABUJILHBIH OTBET M 3aNHUIIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BLIOOP OTBETA.

K kxakomy TuIly IIKaJlbl OTHOCHTCS MOPSAKOBBIA HOMEp CTyISHTa B
CIIMCKE TPYIIIIbI

a) HOMMUHAJIbHOU

0) u3MepeHui

B) HIOPSAKOBOM

I') HHTEPBAJIbHOU

1) OTHOCUTEIHHOM

€) TUXOTOMHUYECKON

IIpouuTaiiTe TeKCT, BbIOepUTe NMPABWIbHBIN OTBET M 3aNMIIUTE
apryMeHTbl, 000CHOBBIBAIOIIIME BHIOOP OTBETA.

K kxakomy Tumy mIkajabl OTHOCHUTCS TOPOJ MPOXKHBAHHUS COTPYIHHKA
KOMITaHUU

a) HOMHHAJIBHOU

0) n3MepeHuit

B) MOPSAIKOBON

I') UHTEPBAJIbHOU

1) OTHOCUTEIHHOM

€) TUXOTOMHYECKOM

VK-1.3.1

IIpounTaiiTe TeKCT MW YCTaHOBUTEe cooTBercTBHe. K Kamxkmou
MO3ULIMH, JAHHOH B JIEBOM CTO0.101€, 1010epUTe COOTBETCTBYIONIYIO
NMO3MIMI0 B NMPABOM CcTOJI0ne. 3anumuTe BhIOpaHHbIC HUQPHI MOA
COOTBETCTBYIOIIMMH OyKBaMH.

CooTHecHTe TOYEUHYIO IMarpaMMy JIaHHBIX C €€ 3HAUEHUEM
Kod(duimeHTa Koppensiuuu r

Toueunas AuarpaMmma JaHHBbIX 3HayeHue KOS(i)(I)I/ILII/IeHTa
KOppCisinnun r
1 Y A r>0
o. o
A
o0 . : . .
* ..o'?fo °
o0 o
)
[ ]
X;

VK-1.V.3




2 v4 . b r<0
o3’
I
-
3 v4 B r=1
RS
.... .".':.
'.
X=
4 v4 r r=0
-

IIpouuTaiite TekcT W ycraHoBuUTe cooTBercTBHe. K Kaxaou
MO3UIUH, TAHHOM B JIEBOM CTO0JI0E, MOAOepUTE COOTBETCTBYHIIYIO
NO3MIMI0 B NPAaBOM cToJi0ne. 3anummuTe BhIOpaHHble HUGPHI N0OJ
COOTBETCTBYIOIIMMH OyKBaMH.

CootHecute  BenmnuuHy  Kod(dduumeHta  Koppemsuuu I C
XapaKTEPUCTUKON CHJIBI CBSA3HM MEXAY IPU3HAKAMU

Benuunna koad¢uimenta XapakTepUCTUKONW CHIIBI CBS3H
KOPPEJISIIn I MEXTy IPU3HAKAMU
1 0.1-0.3 A BBICOKas
2 0.3-0.5 b ciabast
3 0.5-0.7 B BECbMa BBICOKasi
4 0.7-0.9 I yMepeHHas
5 0.9-1.0 | 3aMeTHas
IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIN 000CHOBAHHBIHI YK-1.B.1
OTBeT.
Haiinute Moay B cnenyromeM Habope nanHbix Ctax= {3,5,9,12,5}.
OTBeT 3anMUIINTE B YUCITOBOM (popMarte.
Ortser:
IIpouuTaiiTe Tekcr, BbIOepUTe NMPaBUIbHBIA oTBeT W 3anummre | YK-2.3.3

aprymMeHTbl, 000CHOBbIBaIOIIM e BHLIOOP OTBETA.
OuncTKa 1aHHBIX — 3TO:
a) KOMIUIEKC METOJIOB M TPOIeNyp, HANPaBICHHBIX Ha yCTpaHEHHE
NPUYHH, MEIIAIOIINX KOPPEKTHON 00pabOTKe TaHHBIX.
0) nmpoluecc JONOJHEHUS JaHHBIX HEKOTOpoill  umHopMaiuei,
MO3BOJISIOIIEH MOBBICUTH () ()EKTUBHOCTh aHAIN3a JaHHBIX
B) 00BEKT, COJIEpKalINil CTPYKTYPUPOBAHHBIE TaHHbIE, KOTOPhIE MOTYT




0Ka3aThCs MOJIE3HBIMHU ISl aHAIM3a JaHHBIX

I) KOMIUIEKC METOJOB M MPOIENyp, HAIpPaBIECHHBIX Ha H3BJICYCHHE
JAHHBIX W3 PA3TUYHBIX UCTOYHUKOB M MPEoOpa3oBaHMs B CIUHBIN
dopMaT s 3arpy3Kd B XpaHWIUIIE AAHHBIX WM AHATUTHYECKYIO
CUCTEMY.

IIpouuraiiTe TeKcT, BbIOepUTEe MPABUJILHBIH OTBET M 3aNHUIIUATE
apryMeHTbl, 000CHOBBIBAKOIIME BLIOOP OTBETA .

Obyuaromias BEIOOpKa — 3TO:

a) TpyNIUpoBKa OOBEKTOB (HAOMIOJCHMI, COOBITHH) HA OCHOBE
JTAHHBIX, OMUCHIBAIOIINX CBOICTBAa OOBEKTOB

0) HaOOp MaHHBIX, KaXAas 3alHUCh KOTOPOTO MPEICTaBISAECT COOOM
yueOHBId IpUMEp, COAEpXAIIUM BXOJHBIE TPU3HAKU (JaHHBIE), U
COOTBETCTBYIOIIUN UM IIPABUIIbHBIN BBIXOJHOU Pe3yabTaT

B) Ha0Op MaHHBIX, KaXJas 3aluCh KOTOPOTO TPEACTABISECT COOOM
yueOHBIN TPUMep, COAepKAIINUNA 3aJaHHOE BXOJIHOE BIIUSHUE

T') BBISIBJICHHE B CHIPBIX JAHHBIX paHee HEM3BECTHBIX U TPAKTHUYCCKU
MOJIC3HBIX 3HAHWHM, HEOOXOJMMBIX [UISI TPHHATHS pEIICHUNA B
pa3anuHbIX chepax 4eI0BeUeCKOM NeaTeIbHOCTH

IIpounTaiiTe TeKcT, BbIGEPUTE MPABWIbHbIE BADHAHTHI 0TBETA
3anMIINTe ApryMeHTbI, 000CHOBBIBAIOLIE BHIOOP OTBETOB.
Kakue anroputmsl OAXOAAT IS PELICHUS 3aJa9H, OOBbEKTHI B
KOTOPOH HY)KHO Pa3JeIUTh Ha KIAacChl:

a) ciay4yaiHbIi Jec;

0) nuHelHas perpeccus;

B) JIOTUCTHYECKAs! PErPecCHst

I') MallliHa ONIOPHBIX BEKTOPOB

IIpouuTaiiTe TekcT, BbIOepUTEe MPABMJIBHBIH OTBET M 3aNUIIMTE
apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

Ommbka 00y4yeHust — 310:

a) pa3HOCTb MEXY >KeJaeMbIM M (PaKTUUECKUM BBIXOJIOM MOJETH Ha
npuMepax 00y4aroIiero MHOKEeCTBa

0) omnOKa, MoTy4eHHasi Ha TECTOBOM MHOXKECTBE

B) UMEHA, TUIBI 1 METKU UCXOTHON BBIOOPKH JTAHHBIX

r) Habop JaHHBIX, KaXkJIas 3allliCh KOTOPOrO MpEeACTaBseT coOOM
y4eOHBI mpuMep

YK-2.V.1

10

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIN 000CHOBAHHBII
OTBeT.

Haiinute MnTepBan B cnenyroniemM Habope AaHHBIX CTax=
{3,5,9,12,5}. OtBer 3anumIuTe B YMCIOBOM (hopMaTe.

Ortser:

VYK-2.B.3

11

12

IIpounTaiite TekcT, BbIOepUTe NMPABHJIbHBLIA OTBET M 3alUIIATE
apryMeHTbl, 000CHOBbIBAKOIIIME BLIOOP OTBETA.

K kakoii crparernu o0y4eHus OTHOCHUTCS 3a/1a4a MIPOrHO3UPOBAHHUS

a) oOydeHHe ¢ yIuTeseM

0) oOyueHue 6e3 yuutens

B) KOMOWHHPOBAHHBII METO/

T) Ipyrue

IIpounTaiite TEeKCT, BbIOCpPUTE NPABHJIbHbIA OTBET M 3alHIIATE

[1K-13.V.1
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apryMeHTbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

3agaya KjJacTepu3aluu 3TO:

a) 3aJa4a MAIIMHHOTO OOy4YeHHs, B KOTOPOH METKH OOBEKTOB
IPUHUMAIOT OTPAHUYEHHOE YHUCIIO 3HAUYCHUH

0) 3amaya MaIIMHHOTO OOYYEHHs, 3aKJIIOYAIONIAsCS B OOBECIUHCHUH
HOXO0XHX OOBEKTOB B OAHOPO/IHBIE I'PYIIIIBL.

B) 3aj7aya MAIIMHHOIO OOY4YeHMs, B KOTOpPOH METKH OOBEKTOB
IPUHUMAIOT JH0ObIE YMCICHHbIE 3HAUCHUS

I') 33/1a4a MAlIMHHOTO 0OYy4eHUs], B KOTOPOW OLIEHUBAETCS OTKIIOHEHUE
0’KH/1Ia€MOT0 U MOJIy4aeMOro pe3ysbraTa

IIpouuraiite TekcT, BbiOepUTe NMPABUJILHBLIH OTBET M 3alUIIMTE
apryMeHTBbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

Kakas u3 3Tux 3aymau sBiseTcs 3a1auei KiaccupuKaum:

a) MPOTHO3 TeMIIepaTyphl HA 3aBTPa;

0) pa3zeneHue KHUT B OMOIMOTEKe Ha HAYYHBIE U XYI0KECTBEHHBIE;

B) IPOTHO3 OLIEHKH CTY/EHTA 0 NMATHOAJIIbHOM IIKaJIe HA 3K3aMEHe;

T') ONpeCIICHHE IIEHTPA U TPaHMUII KJIacTepa.

14

15

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThINi 000CHOBAHHbIN
OTBeT.

Hasnadenue npoueaypsl HOpMaau3aluy JaHHbIX.

Ortser:

IIpounTaiiTe TEKCT M 3aNMIINATE Pa3BePHYThI 000CHOBAHHBbINH
OTBeT.

BrImomHuTE MOCTaHOBKY 33a/1a4M KJIacCU(DUKALIUU, UCTIOIB3YS
cieayromue obo3HaueHus: X={X1, X2, ..., Xn} — MHOXKECTBO IPUMEPOB
o0yuenusi, Y={y1, Y2} — MHO)KECTBO METOK KJIacca

OtBet:

[1K-13.B.1

16

17

18

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIN 000CHOBAHHBII
OTBeT.

Haiite onpenenenue nouatuto Odyuarorias BeIOOpKa

Orger:

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYThIN 000CHOBAHHBII
OTBeT.

Haiite onpenenenue nouaruto Ommodka ooydeHus

Orger:

IIpouuTaiiTe TEKCT M 3aNIMIINTE Pa3BePHYThIN 000CHOBAHHBIN
OTBeT.

Maiite onpenenenue nouaruio [Ipumep obydenus

Ortser:

IIK-14.¥.1

19

IIpounTaiiTe TeKCT 1 BbIOEpUTE NPABUJIBHBIC OTBETHI.

Kakne u3 CICOYIOMINUX aJITOPUTMOB MAITMHHOT'O 06yqu1/I51 SABJIAKOTCSA
00y4YeHHEM C YUHUTEJIEeM:

a) Random Forest;

0) SVM;

B) k-means;

r) PCA.

I1K-14.B.1




20 IIpounTaiiTe TeKCT, BbIOEPHUTE MPABUIbHbIE BADUAHTHI OTBETA H
3anMIIMTe APryMeHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB.
BrIOpaTh urcio KIIacTepoB AJis aIropyuT™Ma KilacTepu3aluy «MeTo K-
CPEIHUX» MOXKHO:

a) MCTOJIOM TJIaBHBIX KOMIIOHCHT;

0) perynspusanueit LASSO;

B) CHITY3THBIM METOJ0OM

T') METOJIOM JIOKTS

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PaboOT
Ne /i [lepeueHb KOHTPOJIbHBIX PadOT
He npenycMoTpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernamMeHTUpyHOIIMX MOPAJOK W HPOLENYypY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIIuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3Ha4Y€HHE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcIU. B yuyeOHOM mporiecce JIEKIHs BBIIOJHSAET METO/I0JIOMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJACTaBICHHE O AUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJIEHMS.

— TOosBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIne rofbl;

— HAy4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENSTH TIJIaBHbIE MBICTU U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
dbopMynupoBKax);

— TOJy4YyeHHe TOYHOIO NOHHMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClalijoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCcCUHl 00
0COOEHHOCTSAX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIHILIHHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:




Pa3nen 1. Beenenue

Tewma 1.1. JlaHHbBIC U UX U3MEPEHUE.

Tema 1.2. IIkanbt

Tewma 1.3. Xapakrepuctrka u kiaccuukamnys 3a1a4 aHaIu3a JaHHBIX
Tema 1.4. Dranbl penieHus 3aj1a4yu aHaJIU3a JaHHBIX.

Pazgen 2. Cratuctuyeckuil aHaiu3 TaHHBIX

Tema 2.1. JleCKpuNITUBHBIN aHAN3

Tewma 2.2. Ananus cBszeit

Tema 2.3. MHOTOMEpHBI CTATUCTUYECKUN aHAIN3

Tema 2.4. Ananu3 BpeMEHHBIX psJI0B

Paznen 3. KnacrepHblii ananus

Tewma 3.1. IlocTaHoBKa 3a/1a4M KJIACTEPHOIO aHATU3a

Tema 3.2. MeTpuKH pacCTOSTHUN

Tema Paznen 4. Knaccuduxanms

Tewma 4.1. IlocraHoBKa 3a/1a4u KjacCuDUKAITAN

Tema 4.2. Merons! knaccudukanuu 3.3. MeTobl KIIaCTEPHOTO aHAIHM3a
Pasznen 5. 3aknrouenue

Tema 5.1. IlepcriekTuBBI pa3BUTHS aHAIU3a JaHHbIX.

11.2. MeTtoau4ieckue ykazaHUs ISl OOYYAIOIIUXCS IO TPOXOXKICHUIO TMPAKTHICCKHX
3aHATUI

[IpakTHdeckoe 3aHSATHE SBISICTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mpolecca, 3aKIII0Yaronasics B BHIIOJHEHUN 00yJalOIIMMUCS 1O PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIHLHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YJAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIITHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM TUCIUTUINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKpervieHue, YIIIyOJICHHe, pacluIupeHue MW JAeTau3alius 3HAaHUN TpH pelIeHUr
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TMO3HABATENBHBIX  CIOCOOHOCTEH, CAMOCTOATETBLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJIcHHE HOBBIMH METOJaMHU W METOAMKaMU H3Yy4eHHUsI KOHKpPETHOW ydueOHOMH
JUACIUIUINHEI,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIIEHUSI IIOJIYYEHHBIX 3HAHMM JUIs
BBIIOJIHEHUS 3aJaHMIL;

— o0ecrniedyeHre palMOHAIBLHOTO COYETAaHUS KOJUIGKTHBHOW M WHIAMBUAYAIBHONH (GopMm
00y4eHwusI.

TpeboBaHUs K MPOBEACHUIO ITPAKTHUECKUX 3aHATHM
Pe3ynbTaTthl BBIMONHEHHUS TMPAKTUYECKUX paboOT 1o TpeOOBaHUIO IMperojaBaTels
BBITPY)KAIOTCS B TWYHBIM KAOMHET WJIM OOCYXIAIOTCS B AyJTUTOPUH BO BpEMs 3aHSATHH.

11.3. Meroauueckue ykazaHusi Il OOYYarOIIUXCS MO BBITIOJHEHUIO JT1A00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAadOT oOydaromuUics JOKEH YriayouTh H
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKOHN
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydaroerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUSATHI.



Brimonaenne nmabopaTopHBIX pabOT 00y4aromuMcs SIBISETCS HEOThEMJIEMON YacThIO
W3YYCHUS JUCIUIUIMHBI, OMpEeNeNseMOil Yy4eOHBIM IUIAaHOM, M OTHOCHUTCSI K CpPEICTBaM,
o0ecrevynBaroIIUM pelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4aronierocs:

— npuoOpeTeHre HaBBIKOB MCCIIEOBAHMS MPOILIECCOB, SIBJICHUM U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL;

— 3aKperUieHHe, pa3BUTUE U JeTaju3alus TEOPEeTHUYECKUX 3HAHM, IMOJy4eHHBIX Ha
TICKITUSX;

— MOJy4eHUE HOBOW MH(POPMALIUH 110 U3y4aeMOM JUCIUIUIMHE;

— IpUOOpPETEHNE HABBIKOB CAMOCTOSITEIILHON pabOTHI ¢ TaOOPATOPHBIM 000PYIOBAHUEM
U Ipudopamu.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

3amaHus K MPOBEICHUIO JTAOOPATOPHBIX pPa0OT MPUBEACHBI B y4E€OHO-METOINYCCKOM
nocoouu:

MIudgp 004 T 23 Tarapuukoa, T. M. AHamu3 TaHHBIX: Y4eOHO-METOUIECKOE TIOCOOHE
/ T. M. Tarapuukosa; C.-Iletep6. roc. yH-T a’3pokocm. mpubopoctpoenus. - Cankr-IlerepOypr:
Uzn-so I'VAIIL 2021. - 121 c.

Iupp 004 B 76 boxenko, B.B. f3pik mporpammupoBanus Python mns anamuza
JTaHHBIX: y4eOHO-MeToandeckoe nocooue / B. B. boxxenko, T. M. Tarapuukosa; C.-Iletep0. roc.
VH-T a3poKocM. ripudopoctpoenus. - Cankt-IlerepOypr: M3a-so ['YAIL 2023. - 66 c.

CrpykTypa B hopMa OTUETA O JJabopaTOPHOM padboTe
Lleap paOOThI U COACPIKAHUE 3aaHHMS.
Ornrcanue X0/1a BBIITOJTHEHHS PaOOTHI.
JleMOHCTpaIHs MOJTYICHHBIX PE3YJIbTAaTOB.
BbIBOIBI 0 TIPOIETAHHOM padoTe.

OTBeTHI Ha KOHTPOJIBHEIE BOITPOCHI.

agkrownE

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTOopHOU paboTe

Otuer odpopmisiercs cornacHo [OCT P 2.105-2019. O6s13aTenbHO HaTU4KMe TUTYIBHOTO
JUCTA U COOTBETCTBUE CTPYKTYpPE OTUETA.

Otuer o mpoJienaHHol paboTe BHITPYXKAETCS B TUYHBIN KaOUHET.

11.4. MeToauueckue yKazaHus ISl OOYJAIOIIUXCS O MPOXOKACHUIO CaMOCTOSATEIHHON
paboThl

B xoze BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOCHHH W CHCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHHM, 00CCIICUMBAET BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TMOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMpaBISIONIMMH  CAMOCTOSITENBHYIO — paboTy
00ydJaronuxcs, IBISIOTCS:

— Yy4eOHO-METOMYCCKHIA MaTepHall 1O JUCIUILTHHE;

— METOJAMYECKHUE YKA3aHUS MO BBITIOJHEHUIO KOHTPOJIBHBIX padoT (7151 00yJaroIIuXcst o
3a049HOU (hopme oOyueHus).



11.5. Meroauyeckue yKazaHUsA i1 OOYYArOIIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KavyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUILINHEI.

[IpakTuyeckne U mabopaTopHbIE pabOTHI 3aIIUINAIOTCS B TEUYEHUH JBYX HENENb IOCIe
MOJTyYCHUS 3aJlaHusA. Pe3ylbTaThl 3allUThl YYUTHIBAIOTCSA IPH MPOBEACHUU IMPOMEKYTOUHOM
aTTecTalmuu.

11.6. MeToauyeckue yka3zaHUs JJisi 00y4aroNIMXCcs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00ydeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cebst mudepeHITMpPOBaHHBII 3a4eT.

HuddepenunpoBaHublii  3a4eT — 3T0 (QopMa OIEHKHM 3HAaHUM, MOJYYEHHBIX
00yJaromuMcs pu U3yYCHUN JUCIUTUINHBI C ATTECTAMOHHON OIIEHKON «OTIMYHOY, «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.

CTyneHThl, YCHEIIHO BBINOJIHMBIINE BCE IMPAKTUYECKUE U JlabopaTopHble pabOThl, U
MpoUIe/IINe TECTUPOBAHNE Ha YUCIIO OAJUIOB BhIIIe 85 OalJIOB OIICHUBAIOTCS Ha «OTIMYHO.

CrTyneHThl, YCHEIIHO BBIMOJHMBIINE BCE IMPaKTUYECKHE W JlabopaTopHble padOThl, U
MPOIIS/IINE TECTUPOBAaHUE Ha YMCI0 OayioB Bhimie 69 OamtoB m He Oosiee 85 OamioB
OLIGHUBAIOTCS HA «XOPOIIOY.

CTyneHThl, YCHEIIHO BBIMOJIHHUBIINE BCE IMPAKTUYECKHE M JlabopaTopHbie paboThl, U
NpOIIEAIINEe TECTUPOBAHME Ha 4YHUCIO OauioB Bbime 54 OamioB u He Oomee 69 Oamios
OILICHUBAIOTCS HA «YZOBIETBOPUTEIHHOY.

CryneHTsl, BBIINOJHUBIINE HE BCE MPAKTHYECKUE H(MIM) JabOpaTOpHbIE padOTHI CIAIOT
mudd. 3a4eT 1o BomnpocaM, NpUMEpHbBIN NIEpeYeHb KOTOPHIX MIPUBEACH B Tabnule 16.

CTyneHThl, TONYYUBIIHE OICHKY «YJOBJIETBOPHUTEIBHO» MO TECTHPOBAHUIO, HUMEIOT
npaBo caaTh AUQd. 3a4eT U TOBBICUTH OLIEHKY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




