MUWHUCTEPCTBO HAVUKI/I N BBICHIET'O OEPA3OE§AHI/I5{ POCCUICKOM ®EIEPALIN
CTAPOOCKOJIBCKHUU TEXHOJIOTHYECKUU UHCTUTYT UM. A.A. YTAPOBA
(pmman) penepanbHOro rocyAapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTELHOTO YUPEKICHUS

BBICIIET'O O6pa3OBaHI/I${

«HanumonanbHbIN Uccaea0BaTeNbCKUM TexHomornueckuit yuusepeurer « MUCHUCy»

CTH HUTY «MUCHC»

Pabouas mporpamMmMa yTBepikIcHa
pelieHreM Y4eHOoro coBera

CTHU HUTY «MUCHC»

oT «20» urons 2023 r.

mpotokoa Ne 5

Pabouasi nporpamMma JuCUUILIMHBI
Python a1 aHa/M3a JaHHBIX

3akperuieHa 3a

kadenpoi
Hamnpasnenue
MTOATOTOBKH

[Ipoduns

Kpamuduxanms
dopma 00yueHus

OO0mas TpyI0eMKOCTh

Yacos 1o yueOHOMY TUTaHy

ayAUTOPHBIE 3aHATUA

camocToATeNbHas paboTa

Kag[)ezma ABTOMATHU3UPOBAHHBLIX H

npaBJieHus
15.04.04 ABToMaTH3a1Msl TEXHOJIOTHYECKUX TPOLIECCOB M IPOU3BOACTB

MH(OPMALIMOHHBLIX __ CHCTEM

CucremMbl aBTOMAaTHU3WPOBAHHOTO aHAM3a, OOPaOOTKH JaHHBIX U
YIIpaBICHUS
Maructp
Ounas
3 3ET
DopMBI KOHTPOJISI B CEMECTpax:
108
B TOM HHUCIJIC: 3a4€T, 1
34
74

Pacrlpezleﬂe}me YaCoB TMCUHHUIIMHBI IO CeEMECTPamM

Cemectp 1 Hroro

Bupg 3anstuit VII PI1 VII PI1
[IpakTuyeckue 3aHATHS 34 34 34 34
KonrakrtHas pabora 34 34 34 34
Uroro aya. 34 34 34 34
Cawm. pabota 74 74 74 74
HWroro: 108 | 108 108 108

I'ox Habopa 2023



IIporpamMmmy cocTaBui:
Crapmuii npen. kadh. AUCY
Ieirankos IOpuii AnekcanapoBuy

Honsxcnocmu, yu.cm., yu.36 ®HO  noanocmowio

noonucs

Pabouas nporpaMma JUCIMITIMHBI
Python jis aHanmm3a gaHHBIX

Haumenosanue
Paszpaborana B coorBercTBur ¢ OC BO HUTY MUCHUC:
CaMOCTOSITeTbHO ~ yCTAaHABIMBAEMBIH 00pa30BaTeNbHBI CTAHAAPT BBICHIETO OOpa30BaHMUSA
Mmaructpatypa ®enepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHIE BBICIIETO
obpazoBanmst «HarmoHampHBIN HCCIEIOBATENbCKUN TeXHOJIOTHIeCKni yHuBepcuTeTr « MUCHUCy mo

HaIpaBJIeHUIO MOAroTOBKH 15.04.04 ABTOMATH3aNIKs TEXHOJIOTHYECKHX IPOIECCOB W IPOM3BOICTB
(nmpukas ot 02.04.21 1. Ne 119 0.8.)

CocraBinieHa Ha OCHOBaHWH yueOHoro rutana 2023 roxa Hadopa.
15.04.04 ABTOMaTH3aIMs TEXHOJIOTHYECKUX MPOIIECCOB U IIPOU3BO/ICTB,

[Mpodune: CucteMbl aBTOMaTU3MPOBAHHOTO aHaIM3a, 00pa0OTKH AaHHBIX M YIIPABJICHUs, yTBEPKICHHOTO YYEHBIM
coserom CTU HUTY «MUCHC» 20.06.2023 r., mpoTokon Ne 5.

Pabouas nmporpamMmMa o00peHa Ha 3acenaHuu Kadeapsl
ABTOMAaTH3MPOBaHHbIEC M MH()OPMALIMOHHbIE CUCTEMBI YITPABICHHS

[Tporoxkomn ot «24» mast 2023 r. Ne 03

W. o. 3aB. kadeapoit AUCY . A. TTonemenko

J

noonucw

«24» masn 2023 r.

Pyxosoautens OITOIT BO

W. o. 3aB. kadenpoii AUCY,
KaHJIUOAT TEXHUYECKUX HAyK, JOLUEHT . . A. TlonemeHnko
J

noonuce

«24» mast 2023 1.



1. HEJU OCBOEHUS

Lens n3yueHUs AUCIIUIUINHEL - Pa3BUTHE HABBIKOB aBTOMATH3HPOBAHHOM 00pab0OTKN TaHHBIX U TOCTPOCHUS IIPOTHO3UPYIOMINX
Mozeneit Ha s3bike Python

3ajauy U3y4YEeHUs JUCLUILUINHBI:

1. ChopmupoBars npecrasieHue o coope, 00paboTKe M aHAIN3e JAHHBIX ¢ TOMOLIBIO A3bIKa porpaMMupoBanus Python;

2. OBnazeTh aBTOMaTU3UPOBAaHHBIMU METOJaMU pabOThI C TaHHBIMU;

3. HayunTbcs pa3pabaThIBaTh MOZENN MAIIMHHOTO OOYYCHHUS M HEHPOHHBIE CETH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOHU ITPOT'PAMMBbI

Huka (paznen) OIT: | b1.B

2.1 TpeOoBanus K NpeaBapUTeJILHON MOATOTOBKE 00yYal0IMXCS |

21.1 CoBpeMeHHBIC HHPOPMAIMOHHBIC TEXHOIOTHI

2.1.2 KomnbrotepHOE 00ecneueHne CrieHaibHOCTH

2.1.3 Wupopmaruka

2.2 JqucuMniMHbl M NPAKTHKH, /IS KOTOPBIX OCBOEHHME [JaHHOW JAMCUHUILVIMHBI He00X0AMMO Kak
MpeAecTBYIONIee:

221 HetlipoceTeBble TEXHOJIOTHH B MPUKIIAJAHBIX 3aa4ax

2.2.2 HeiipocereBoe yrpasienue

2.2.3 ManHHOe 00yueHue

3. AHAMKATOPHI ®OPMUPOBAHHU S KOMITETEHIIU,
COBMEMIEHHBIE C PE3YJBTATAMMU OBYYEHUSA 11O JIUCIUIIJIMHE

OIIK-5 Cnoco0eH pa3padaTbiBaTh aHAJUTHYECKHE M YUCJIEHHbIE METOJAbI NP CO3JaHUM MAaTeMATHYECKUX MojeJiei
MAaIllMH, NIPHBOI0B, 000PY/A0BAHUS, CHCTEM, TEXHOJIOTHYECKHX NMPOLECCOB

3naThb: OIIK-5-31: 3HaTh 0a30BbIC MIPHHIUIEI Pa3pabOTKH MaTEMAaTHUECKIX MOJIENEH H3ydaeMbIX 00bEKTOB

Ymerb: OIIK-5-V1: YMeTh BBINONHATH OLEHKY KadecTBa pa3paboTku H (YHKUIMOHHPOBAHHUS HMEIOLICHCS
MaTeMaTHYeCKOH MOJIENIH 00BbEKTa

Baaners: OIIK-5-B1: Bragets HaBbIKaMH MOAAEpKaHUS PaOOTOCIOCOOHOCTH MaTEMAaTHIECKONH MOJEIH B YCIOBHAX
9KCIUTyaTaliu

OIIK-12 CmnocoGen mnpoeKTHPOBaTH M Ppa3padaThiBaTh NPOAYKIMIO, MPOLECCHl H CHCTEMBI B YCJIOBHAX
HEONPEeeJICHHOCTH M AJNbTePHATHBHBIX PellleHHil B MEKAMCHUIIMHAPHBIX 00JIaCTSX, COOTBETCTBYIOINMX NPO(HII0
NOArOTOBKH, pa3padaTbiBaTh M  ONTHMU3MPOBATh AJIOPHUTMBI U  COBpPeMeHHble LHM(POBbIE CHCTEMBI
aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHHUS TEXHOJOTHYeCKHUX NMPOLECCOB, CO3/1aBATh IPOrPaMMbl H3r0TOBJICHHUS JeTalleil
M Y3JI0B Pa3IMYHOI CI0KHOCTH HA CTAHKAX C YHCJIOBBIM MPOrPAMMHBIM YNpaBJeHHeM, TPOeKTHPOBATh AJrOPHUTMbI
(PYHKIIMOHUPOBAHHUS THOKHUX MPOU3BOACTBEHHBIX CHCTEM

3HaTh: OIIK-12-31: 3Hath 0cOOEHHOCTH (DYHKIMOHHUPOBAHUS M IKCIUTyaTaIlH MPOTHO3HPYIOMIUX MOJENEH st
NpUMEHEHHs B CHCTEMe YIpaBJICHUs

YMmern: OIIK-12-Y1: Ymerp oueHnBath 3(pHeKTHBHOCTh (QYHKIMOHUPOBAHHS MPOTHO3MPYIOLIEH MOJENH IIPU ee
JKCIUTyaTaluH

Baaners: OIIK-12-B1: Bragets HaBHIKAMH pa3paOOTKH apXUTEKTYPHI CUCTEMBI TOAJIEP KaHMs PaOOTOCIIOCOOHOCTH
MPOTHO3UPYIOLIEH MOIENH

IIK-2 Cnocoben:

MPOBOAMTHL AHAJIM3, CHHTEe3 H ONTHMHU3AIMIO NMPOLECCOB ABTOMATU3AIMH, YNIPABJIeHHs! MPOU3BOACTBOM, *KH3HEHHBIM
HUKJIOM NPOAYKIHH M ee KaueCTBOM Ha OCHOBe MP00JeMHO-OPHEHTHPOBAHHBIX MeETOJ0B, B TOM 4YHCJe, MeTOJI0B
HCKYCCTBEHHOT0 MHTe/LJIeKTa

NPOBOAMTL MaTeMaTHYecKoe MOJeIMPOBaHHe MpPOLeCcCOB, 000PYI0BAaHHUA, CPeACTB H CHCTeM aBTOMATH3aLHUH,
KOHTPOJISl, TUATHOCTHKH, HCNBITAHUNA M YNpaBJeHHs ¢ HCHOJIb30BAaHHEM COBPEMEHHBIX TEeXHOJIOTHii Hay4HBIX
uccae10BaHui

paspadatbiBaTh CcTpYKTYpY ACYTII (ACYII), opraHuzaunuoHHOe, HH(OPMAIMOHHOE, AJITOPUTMHYECKOE M
nporpaMMHoe ofecrnedyeHne CpeicTB M CHCTeM aBTOMATH3AalMH H YIPaBJIeHUs

BBIMOJHATh AHAJIU3 COCTOSIHUS M AUHAMUKH (YHKIHMOHHMPOBAHMSI CPEeACTB M CHCTeM ABTOMATH3AIMH, KOHTPOJIS,
JAUATHOCTHUKH, UCTILITAHUI M yIIPaBJIeHHs] KA4eCTBOM NMPOAYKIHH, MeTPOJIOrH4ecKOro 1 HOPMATHBHOIO o0ecrevyeHHsI
MPOU3BOACTBA

3narh: TIK-2-31: 3HaTh periamMeHTHl, ONpeeNomie TPeOOBaHU K IIPUMEHEHHIO IPOTHO3HPYIOMINX MoJelei B
CHCTEMax yIPaBICHHS

Ywmerb: [IK-2-Y1: YMeTh COCTaBIATh MHCTPYKLIHH IO SKCIUTyaTallUd MPOTHO3HPYIOIIMX MOJeNeld HCXOAs U3
0COOEHHOCTEH MPeAMETHOMN 001acTH

Baaners: [1K-2-B1: Branets HaBbIKaMH pPa3paOOTKH perjaMeHTOB (DYHKIMOHHPOBAHUS CHCTEM C MPUMEHEHHEM
IPOTHO3UPYIOIIKX MOJIENen

4. CTPYKTYPA U COJAEP)KAHUE

Jlutepatypa
HaumeHnoBaHmne patyp
Kon KoauuecTBo "
pa3aesioB U TeM /BUA Cemectp Komnerenuuu Ilpumeuyanue
3aHATHS 4acoB JJ1eKTPOHHBIE
3aHATHS/
pecypcesl




1.1 ApxuTekTypa 1 8 OIIK-5-31 J1.1 Texymmit
naimiaiHa CHUCTEMBI C OIIK-12-31 J1.2 KOHTPOJIb:
MIPOTHO3UPYIOLIEH IK-2-31 2.1 YCTHBI 0npoc
mozenbto. CI/CD /mnp/ IK-2-V1

[K-2-B1

1.2 [IpenobpaboTka 1 10 OIIK-5-31 J1.1 Texymuii
JAHHBIX TSt OIIK-5-V1 JI1.2 KOHTPOJIb:
MOCTPOCHUS OIIK-5-B1 J2.1 YCTHBII onpoc
MIPOTHO3HUPYIOLIEH OIIK-12-31
MO/JICTIH. Bribopka OIIK-12-V1
JaHHBIX /71p/ OIIK-12-B1

MK-2-31

1.3 Pazpabotka 1 8 OIIK-5-31 JI1.1 Texymuit
IIPOTHO3UpYIOILEH OIIK-5-V1 J1.2 KOHTPOJIb:
PerpeccHOHHON Monenu OIIK-5-B1 J2.1 YCTHBI 0Ipoc
/ap/ OIIK-12-31

OIIK-12-V1
OIIK-12-B1
IK-2-31

1.4 Pa3pabotka 1 8 OI1K-5-31 JI1.1 Tekymmuit
IIPOTHO3UpYIOILEi OIIK-5-V1 J1.2 KOHTPOJIb:
HEHUpOCceTeBOl Mojenu OIIK-5-B1 J12.1 YCTHBII onpoc
/np/ OIIK-12-31

OIIK-12-V1
OIIK-12-B1
IK-2-31

15 Paspabotka 1 24 OIIK-5-31 J1.1 IIpoMexyTOUHBIH
M10/ICUCTEMBI c OIIK-5-Y1 J1.2 KOHTPOJIb:
IIPOTHO3UpYIOILEi OIIK-5-B1 J2.1 3ammra /13
MOJIETIBIO (o OIIK-12-31 31
BapuaHTam) /cp/ OIIK-12-V1

OIIK-12-B1
IK-2-31
IK-2-V1
[K-2-B1

1.6 [IpopaboTka marepuana 1 50 OIIK-5-31 J1.1 Texymmuit
JUIL  CaMOCTOSTENIBHOTO OIIK-5-V1 J1.2 KOHTPOJIb:
HU3y4YEHHUs, TOArOTOBKA K OIIK-5-B1 J12.1 YCTHBII onpoc
BBITTOJTHEHUIO OIIK-12-31 21
nabopaTtopHbeIX ~ pabor OIlK-12-Y1
/ep/ OIIK-12-B1

[K-2-31
IK-2-V1
MK-2-B1

5. ®OHJ1 OHEHOYHbIX MATEPHUAJIOB

5.1. Bonpochl /11 caMOCTOSATEIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOI)

DK3aMeH He NMPeayCMOTpEH.

5.2. [lepevyeHs padoT, BHINOJIHSIEMbIX M0 JMCHHUILIHHE

Ilo JAUCHUIUIMHE TTPEAYCMOTPEHO: BBIIIOJIHECHUC 1 JOMAIIHETO 3aaHus; BBIIIOJIHCHUC W 3allluMTa 4 na60paT0pHHx
pa60T, BBITIOJIHCHHUE TeCTI/IpOBaHI/Iﬁ 10 BCEM TEMaM pa3AcjIOB AUCIUIIIINHBI.

5.2.1 lIpumep yc10BHSI JOMAIIHET0 32JaHHUSI U BONPOCOB /JIsl €r0 3a1MThI

JomannHee 3aganue Ne 1. Pa3paboTka noacucTeMbl ¢ mporHo3upyrouieii Moaensto (mo Bapuantam) (OIMK-5-31,
OIIK-5-V1, OIIK-5-B1, OIIK-12-31, OIIK-12-V1, OIIK-12-B1, [1K-2-31, IIK-2-¥1, [1K-2-B1).

Jlyis BEIOpaHHOM W COTJIACOBAaHHOMW C TpernojiaBaTeneM 3a1adn (garaceT GyHKIIHOHUPOBAHUS TEXHOJIOTHYECKOTO
00BeKTa) pazpaboTaTh apXUTEKTYPy MaiIuIaiiHa (QyHKIIMOHUPOBAHUS MIPOTHOZUPYIOMIEH MOJICIIN M BBITIOJIHUTH €€
pa3paboTky.

Bormpocs! s 3amuts! gomariaero 3amanus Ne 1 (OTTK-5-31, OITK-12-31, TIK-2-31):
Orarbl )KU3HEHHOTO IIMKJIa CUCTEMBI C TPOTHO3UPYIOLIEH MOEIBIO.

ITousarue CI/CD nna ML-mopenei.

Texuuueckue cpeacrsa peanusaimu CI/CD.

Iporpammuslii crek peanusauuu Cl/CD.

Mero1Ka OLIEHKH KauecTBa (PYHKIIMOHUPOBAHHS POrHO3UPYIOLIEH MOJIEIH.

agrwbdE




5.2.2 IIpumep BONPOCOB /ISl 3ALUTHI J1A00PATOPHBIX PadoT

JlaGoparopras padora Ne 1. ApxuTeKTypa MaiiuiaiiHa CHCTeMBI ¢ Tporuosupyroreit moaensio. CI/CD. (OITK-5-
31, OIlK-12-31, TIK-2-31, I1K-2-Y 1, TIK-2-B1)

Bompocsr ms 3amuter (OITK-5-31, OIK-12-31, TTIK-2-31):

akrwbdPE

OcHogusie 3tamnbt CI/CD.

[pennonaraemble TexHUIeCKHe cpeacTea peanusanuu Cl/CD.
[Mpennonaraemsplii mporpaMMHbIii ctek peanusaiuu CI/CD.
Oran Cl.

Oran CD.

JlabopaTopnast pabota No2. IlpenoOpadoTka HaHHBIX UL IIOCTPOCHHUS MPOTHO3UpYIomeil Momenu. Bribopka
naunbix. (OIIK-5-31, OIIK-5-V1, OIIK-5-B1, OIIK-12-31, OTIK-12-Y1, OIIK-12-B1, IIK-2-31)
Bormpocsr s 3amuter (OITK-5-31, OIK-12-31, TIK-2-31):

akrwbdE

OuncTKa TaHHBIX.
Hopmuposka.
dopMHpOBaHKE PU3HAKOB.
dopmupOBaHKE BEIOOPOK.
AMIUTUTYIHBIA aHATTA3.

JlaGoparoprast pabora Ne3. Paspaborka mporuosupyroieii perpeccuonnoir moaenn. (OINK-5-31, OIIK-5-V1,
OIIK-5-B1, OIIK-12-31, OTIK-12-V1, OIIK-12-B1, I1K-2-31)
Bompocsr mis 3aniute! (OITK-5-31, OIMK-12-31, TIK-2-31):

arwdE

JIuneitnas perpeccus.
Henuneitnas perpeccus.
Perynspusanus.

L1- perymsipusarms.

L2- perynsipuzanys.

JlaGoparoprast pabora Ne 4. PaszpaGoTka mporHosupyromieii HedipocereBoit mogenu. (OITK-5-31, OIIK-5-V1,
OIIK-5-B1, OIIK-12-31, OTIK-12-V 1, OIIK-12-B1, I1K-2-31)
Bompocsr mis 3anture! (OITK-5-31, OIMK-12-31, TIK-2-31):

agrwdE

Apxurektypsl MTHC.

Merto 00paTHOTO PacIPOCTPaHEHHS OLINOKH.

I'panuentHslii cryck.

OcoOeHHOCTH MOJIETMPOBAHNS TMHAMHUYECKHX MPOLIECCOB U OOBEKTOB.
Mertpukn kadecTBa (HyHKIMOHUPOBAHUS MOJIEIH.

IIpumMepHbIii NepeyeHb TeCTOBBIX BONPOCOB U 3aIaHMI
(TeKyLIUil KOHTPOJIb yCIIeBAeMOCTH)

(OMK-5-31, ONK-5-Y1, ONK-5-B1, OMNK-12-31, ONK-12-Y1, ONK-12-B1, TIK-2-31, IK-2-Y1, TIK-2-B1)
Moens IMHEWHOH perpeccu MperoiaraeT « THHSHHYIO CBSA3b MEXIY BXOJIHBIMU TIEPEMEHHBIMU H
€MHCTBEHHOH BBIXOJIHOM MEpeMEHHON». B 4eM cMbICI 3TOro NpeanonoxeHus?

(A) BeixogHas nepeMeHHasI HE MOKET OBITh BRIYHCIICHA HA OCHOBE JIMHEHHON KOMOMHAITIH BXOTHBIX
MIepEeMEHHBIX

(B) BerxonHast mepeMeHHast MOXKET OBITh BBIYHMCIISIETCS M3 TMHEHHOW KOMOMHAIIMN BXOIHBIX MEPEMEHHBIX
(C) Bxoanble mepeMeHHbIe MOTYT ObITh BEIYHCIEHBI U3 TUHEHHON KOMOWHAIIUN BBIXOIHBIX MEPEMEHHBIX
(D) BrixogHas nepeMeHHasi = cyMMa BXOJHBIX MTEPEMEHHBIX

B nmpocroii 3a1aue IMHENHHON pErpeccuu ¢ OJTHOM BXOIHOM NepeMeHHOM (X) U 0JJHOW BBIXOJHON MepeMeHHOM
(y) nuneiiHoe ypaBHeHUE OyJeT UMeTh BUA Yy =ax + b;raeaub u COOTBETCTBEHHO.
(BBIOCpHTE 1BA)

(A) xoaddunment cMmemmeHus, KO3QpPUIMEHT XapaKTePUCTUKH

(B) xoadduimenT xapakrepucTuku, Ko3(GOUINEHT CMEIIECHUS

(C) Haki0H, TOYKa IIEPECEYECHHUS 110 OCH Y

(D) nepeceuenue ocu y, HaKJIOH

JUist TUHUY PErpeccHy Yepes JaHHbIE BEPTUKAIBHOE PACCTOSIHUE OT Ka)KJOM TOUKH JAHHBIX 10 TMHUU
perpeccruy Ha3bIBAaeTCs! HEBSI3KOM. (1) BO3BECTH OCTATOK B KBaAparT M (i1) CyMMHpPOBATh BCE BO3BE/ICHHBIE B
KBaJpaT OMMOKH. DTO KOJIHIECTBO, KOTOPOE OOBIYHBIE METOIbI HANMEHBIIINX KBAIPATOB CTPEMSATCS ?
(A) MEHIMHU3UPOBATH

(B) MmakcuMH3HpOBATH

(C) yBenmuuth

(D) Hu ogus u3 31ux

Jnst Moieny JIMHEHHON perpeccuy HauHUTE CO CITyYalHBIX 3HAUCHHH JUIsl Kakaoro kodd¢unnenra. Cymma
KBaJIpaToB OLIMOOK BBIYMCIISIETCS UL KXK/IOHM Iapbl BXOIHBIX M BRIXOAHBIX 3HaUeHHH. CKOpocTh 00yUYeHus!




10.

11.

12.

13.

UCIIONIb3YeTCs KaK MacIuTaOHbIH KO PHULIMEHT, U KO3 UIIMEHTE OOHOBIISIOTCS B HAIIPaBJICHUN
MUHAMM3anUK omnOku. [Iporecc moBropsiercst 10 TeX Nop, noka He OyAeT JOCTHIHy Ta MUHUMAaJIbHAs
KBajlpaTU4Hasl OIMOKa CyMMBI HJIHM IIOKA HE CTAaHET BO3MOXKHBIM JIAJIbHEHIIee yIydIIeHue. DTOT METO.
Ha3bIBAETCS ?

(A) I'panuenTHsIi criyck

(B) OObIuHBIC HAUMEHBILINE KBAIPATHI

(C) T'oMockemacCTHIHOCTD

(D) Perynsapuzarus

Kaxkoii mapameTp ompenernsieT pa3Mep Iara yJIrydiIeHHUs, BEITOIHIEMOT0 Ha KaXI0H HTepaIun
TPaANEHTHOTO CITycKa?

(A) Cxopoctb 00yueHus

(B ) smoxa

(C) pa3mep nmakera

(D) mapamerp perynspuzanuu

OIHO M3 OCHOBHBIX IIPEATOJIOKEHHI IMHEWHO! perpeccuu: KOraa AUCTIEpCHsi BOKPYT JIMHUH PErPECCHH
OJIMHAKOBA JIJIsI BCEX 3HAYCHUH NepeMEHHOW-TIPETUKTOPA, Ha3bIBACTCS ?

(A) Perynspuzanus L1

(B) Perpeccus Jlacco

(C) T'oMoCcKkeIaCTHIHOCTD

(D) I'erepockenacTHIHOCTH

7. 1nsa Mozenu TUHEHHON perpecchy Mbl BEIOMpaeM KO3 GHUIIUEHTH! U YJIEH CMEICHNS, MUHUMH3HPYS

(A) ©®yHKIHS IOTEPD

( B) ®ynkiums onmbox

(C) Oynkuus 3atpat

(D) Bce BrlmenepedncieHHoe

Kakoe 13 HuX sIBIIsieTCs] MPaBUIILHBIM MIPEATIOI0KEHHEM JIMHEHHON perpeccun’?

(A) Jluneiinas perpeccusi Mperosiaraet, YTo BXOJAHBIE U BBIXOIHBIE IEPEMEHHBIC HE 3aIllyMJICHBI

(B ) Jluneiinas perpeccusi OyeT NPeBOCXOAMTh BALIX JaHHbIE, €CIIN Y BaC €CTh CHIIHO KOPPEIHPOBAaHHBIE
BXOJZIHBIC TIEPEMEHHBIC

(C) Ocratku (MCTHHHOE IIETIEBOE 3HAUCHHE - IPOTHO3UPYEMOE [IEJICBOE 3HAUECHNUE) TaHHBIX HOPMaIbHO
pacIipeseneHsl 1 He3aBUCHMBI APYT OT ApyTa

( T') Bcee BrIenepedncieHHoe

Kakoit MeTo MokeT HaliTH K03 () (HUIHEHTH B MOIEITH JIMHSHHOU perpeccun’?

(A) OOBIYHBIC METO/TBI HAMMEHBIIINX KBaIPATOB

(B) I'panueHTHBIH CIIycK

(C) Perynsapuzanus

(D) Bce BrlmenepedncieHHoe

B uewm 3akimoyaeTcst HeIOCTATOK JIMHEHHOM perpeccuu?

(A) IlpeanonoxeHne 0 IMHEHHOCTH MEXy 3aBUCUMOI TIEPEMEHHON 1 HE3aBUCUMBIMH NTepeMeHHBIMU. B
peaJbHOM MHpE IaHHBIE HE BCET/a JIMHEIHHO Pa3ieMBbl

(B) JIuneitnas perpeccust o4eHb YyBCTBUTEIbHA K BEIOpOCaM

(C) Ilepen mpumMeHeHNEM JTMHEHHON perpeccun MyJIbTHKOJUIMHEAPHOCTh JJOJDKHA OBITh yaJIeHa, TIOCKOJIBKY
OHa TIPEJII0JIaraeT OTCYTCTBHE CBSI3U CPEAH HE3aBUCHMBIX NIEPEMEHHBIX.

(D) Bce BrImenepedncieHHOE

Kakue THIIBI 33124 MOXKHO PELINTH C IIOMOIIBIO JIEPEBa PEIICHHI?

Krnaccudukanms u perpeccust

Kiactepusanust u accolaTHBHBIC TPaBHiIa

IIporHo3upoBaHue BpEMEHHBIX PSI0B U HEHPOHHBIE CETU

Pacnio3HaBaHue 00pa30B ¥ TEHETHUECKHE AITOPUTMBI

UTto Takoe TUCT JiepeBa perIeHui?

V3en nepeBa peuieHuit, KOTOPbIi KMEeT TOTOMKOB

V3en nepeBa peuieHuit, KOTOPbI UMEET TOIBKO OJHOTO IOTOMKA
V3en nepeBa peuieHuit, KOTOpPbI He UMEET MOTOMKOB

Kopens nepea pemenunit

Kakum o0pa3zom gepeBo penieHuid MOXKET UCTIONb30BaThes Ut 0TOOpa npu3HakoB (feature selection)?
ITyTem yBenn4eHHs KOJHYECTBA MPU3HAKOB

[Tytrem pyuHoro BeIOOpa Hambosee BaKHBIX MPHU3HAKOB

[Tytem cimyuaifHOrO BEIOOpA IPHU3HAKOB

[TyTem UCKITIOUEHHS TIPH3HAKOB C HU3KUM MH(POPMAIIMOHHBIM BBIUTPHILIEM




14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cnoco6Ho 11 iepeBo peleHuid 00padaTeiBaTh OTCYTCTBYOLIME 3HaYeHUS (missing values)?
Her

Tonbko eciiu MponyIeHHOE 3HaYSHUE ITO YHCICHHBIE JaHHbIC

Ha

Tonbko eciau MPOMYHICHHOC 3HAYCHUEC 3TO KaTETOPUAJIbHBIC JaHHBIC

Kakoii 13 cieayroiux METOA0B MOXKET ObITh HCIOIB30BAH ISl yIyUIIeHHUs paboThI IepeBa PEeLICHHi Ha
HecOaTaHCUPOBAHHBIX TaHHBIX?

Hcnonp3oBanue aHcaMOIEBBIX METOAOB, TAKUX Kak CiTydaiHbIi Jtec (random forest)

Vcnonp3oBaHue B3BEMIEHHBIX (DYHKIIUN OIMTHOKA

YBenndeHnne pazmepa o0ydaromiei BEIOOpKH

Hcnonb3oBaHKe alrOpUTMOB 00PE3KH JiepeBa

Kakum o0pazom aepeBo pelieHuid BIOUpaeT HauIy i MPU3HAK JUIs pa3aeieHus?
MeToaoM rpaJueHTHOro cllycka

MeTto10M HH(POPMAIMOHHOTO BBIMIPHIIIA

MeTonoM HauMEHBIINX KBaJApaToB

MeTtoznoM ciydaiiHOro BEIOOpa MPU3HAKOB

Kaknm 00pazoM gepeBo penieHnid MOXKeT ObITh BU3YaJIN3UPOBAHO?
C MOMOIIBIO THCTOTPaMMBI

C noMouIb0 KpyroBoi AuarpaMmbl

C moMoIbIo JrarpaMMBbl IepeBa pelIeHuH

C nomosio rpaduka paccestaus (scatter plot)

Kaxoii kputepuii ncrosib3yercs A pa3OueHus ysia jgepeBa peleHui?
Haubomnbiiee ymenbieHue HeonpeaeaeHaoctH (largest reduction in uncertainty)
Haubomnsiee yBennuenue HeonpeaeacHuoctu (largest increase in uncertainty)
HaumeHsliiee yBenuueHne HeomnpeaeacHHocTH (smallest increase in uncertainty)
Haumensbliiee ymMeHbleHue HeomnpeaeaeHHocTu (smallest reduction in uncertainty)

Kakum o0pa3zom permatoT mpobiieMy nepeoOydeHus npu 00ydeHNH AepPEBbEB PEIICHUH?
[Tytem yBenuueHus T1yOuHbI [epeBa

ITyTem yMeHbIIEHHs KOJHMYECTBA TPU3HAKOB

[Tyrem ymMeHbIIEHHS KOJTMYECTBA 0OBEKTOB B 00y4aroIeil BEIOOpKe

[TyTem ucronbp30BaHUs aJITOPUTMOB OOPE3KH JIepeBa WIIM OTpaHUUYeHNUs TTyOUHBI AepeBa

Uro Takoe nepeBo peneHuii?
OnTUMU3aIMOHHBIN ATOPUTM

OyHKUMS aKTUBALMY 1711 HEUPOHHOU ceTH
ANTOopuTM MaIIMHHOTO O0YYCHUS

Merton peleHuss MaTeMaTHYeCKUX ypaBHEHUN

Kakwe 3HaueHUS IPHHAMACT Pe3yIbTaT aHAIN3a JIOTUCTHYECKON perpeccuent?
0wmmm 1

01 mm 00

True ninu False

Y i N

Uro sBHsSeTCSA PE3yNbTaTOM IIPOTHO3a JIOTUCTHYECKON perpeccuu?

YHCJIEHHOE 3HAUCHHE [1EJIEBON TIEPEMEHHON

MIOTPEITHOCTH BO3HUKHOBEHHSI HEKOTOPOTO COOBITHS

BEPOSITHOCTH BOSHUKHOBEHHUS COOBITHS

K03(h(pUIMEHTHI TMHEWHOH (PyHKIMH, ONICHIBAIOIIEH 3aKOH BO3HUKHOBEHHS COOBITHS

Kakoii ki1104eB0if MOMEHT UTpaeT poJjIb B IMOBBIILICHUN Ka4eCTBa KJIaCCH()HUKAIMN B MOJIEIH CIIy4aiiHOTO
neca?

UCTIONIb30BAaHKE KJIACTEPOB

HCTIOB30BaHUE OOJBIIOTO KOJINYECTBA aHCAMOJIeH JepeBheB

00JIBILIOE KOJIMYECTBO CKPBITHIX HEHPOHOB

HCIIOIb30BAaHHE MATPHIIBI CMEKHOCTH

B Buje Kako# CTPYKTYpPHI JaHHBIE TTOIAIOTCS] B MOJIENb JJOTHCTHUECKON PErpeccHH sl aHanmza?




B BHJIE BEKTOPA IPU3HAKOB
B BHJIE TPEXMEPHOI'O MaccuBa

B BHJIe pacnpeaeneHHoro RDD-naradpeiima
B BH/JIE CIIMCKA MaCCHBOB

25. Ha yeM ocHOBaHa MOJIENb CITy4alHOTO Jieca?
Ha rape JepeBbeB
Ha MaTpPHUIE CMEXHOCTH AJIs aHcamMOJ1s rpadoB
Ha aHcambOJe rpadoB
Ha aHcaMmOJie TepeBhEB

5.3. OueHo4Hble MaTepuaJibl (OLlEHOYHbIE CPEICTBA), HCNOJIb3YeMble ISl IK3aMeHa

DK3aMeH HE PeyCMOTPEH

5.4. MeToauKa OLEHKH 0CBOEHHSI AUCUUIIMHBI
Dopmoii mpOMEKYTOUHOH aTTeCTAINH SBIIsIETCS 3a9€T B 1 cemecTpe. IIpomexxyTouHas aTTecTanus MPOBOAUTCS MO
pe3ybTaTaM TEKYIIEero KOHTPOJIA (BBITOJHEHUS 00yJaronMucs | TOMaNIHero 3a1aHus, BBIIOIHCHNS U 3aIIUTHI
4 abopaTopHBIX paboT U TECTHPOBAHMH IO BCEM TEMaM Pas3IeiioB JUCIIUTLTHHE).

OmueHKa «3a4TEHO» BBICTABISIETCS B CIydae, €CJM OOydYaroIluiics MMEeT OIEHKY «3a4TeHO» MO BCEM BHIAM
TEKYIIEro KOHTPOJIS.

OleHKa «HE 3a4TEHO» BBICTABIISIETCS B CIIydae, eClId 00yUaroIUicsl HIMEET OL[EHKY «HE 3aU4TCHO» 110 OJHOMY WU
Oonee BUAAM TEKYyILIEro KOHTPOJIA.

Kputepuu onieHuBaHUS JOMAIIHET0 3aaHUSI

«3a4TeHO»

JloMaliHee 3aaHKE BBIMOJIHEHO 0€3 OIMMOOK, JIMOO C HEMPUHIUMHATBHBIMUA OIMHOKAMHU, HE BIHMSIONIMMH Ha
(U3HYECKyIO CYyTh pe3yJbTara.

«He 3auTeHo»

3amaHue HEe BBIIOJIHEHO, JTHMO0 BBIMOJIHEHO HE MOJIHOCTHIO, IMOO B PEIICHHH JOMYIICHBI CYIIICCTBCHHBIC ONTUOKH,
HE UCTpaBIeHHbIE TIOCTIE 3aMEYaHUN IPernoaaBaTels.

KpuTepnn oneHnBaHusl 3aIUTHI J1a00PaTOPHBIX PadoT:

«3a4TeHo»

Jlaboparopnas pabota BbINOJNIHEHA; OTYET 10 paboTe OPOPMIIEH B COOTBETCTBHH MPEIbSBIIEMbIM TPEOOBAHUSIM;
IpU OTBETE Ha BOMPOCHI MO TeMe JIabopaTopHO paboThl CTYAEHT JAEMOHCTPUPYET 3HAHHWE OCHOBHBIX
TEOPETUUYECKHX IOJIOKEHUH pabOThl 1 YMEHHE UX IPUMEHSTh Ha MPAKTHKE.

«He 3aureno»

JlaboparopHas paboTa He BBIIOJIHEHA, JTH00 OTYET O paboTe OTCYTCTBYET MIIH €ro 0(OPMIICHHE HE COOTBETCTBYET
MPEIbSBISCMBIM TPeOOBaHUSAM, JUOO MPH OTBETE HAa BOMPOCHI MO TeME J1a0OPaTOPHOW pPabOTHI CTYACHT
JACMOHCTPUPYET HE3HAHUE OCHOBHBLIX TCOPECTUYCCKUX MOJ0KEHU I pa60T1)1 U HEYMCHUE HX IPUMCHATH Ha
NIPaKTHKE.

Kpurtepuu oneHMBaHus Pe3yJbTaTOB TECTHPOBAHUIA:

«3a4TeHo

OOyJaronuiicss OTBETHI MPAaBHWILHO OoJiee yeM Ha 50 % BOmpocoB TecTa
«He 3auTeHo»

OOy4aronuiicss OTBETHII MPaBHiIbLHO Ha 50 % BOMPOCOB TECTa WU MEHEE

IMopsiok, onpeessonMii MpoLeayphl OlIEHUBAHHUS 3HAHUW, YMEHUI, HABHIKOB M (MIIM) OIbITA JCATEIbHOCTH,
XapaKTepU3yIOLIMX YPOBEHb CHhOPMUPOBAHHOCTH KOMITETEHIHH, onpeieneH B [Tonoxenun «O TeKyieM KOHTPOJIe
YCIIEBAaEMOCTH U MPOMEXKYTOUHOH aTTecTaly 00ydYaroliXcsl, TEKYIIEM KOHTPOJIE MOCEHICHHs 00y4aroIUMUCs
ayauropHsIX 3aHaTHil B HUTY «MUCuCy I1 239.09-18, BIITyCK 2».

6. YYEBHO-METOJANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI
6.1. Pexomenayemasi iuTeparypa

6.1.1 OcHoBHas JuTEpaTYpa

Oo6o3HaueHue ABTOpBI, 3arnaBue bubauoreka HM3aaTeabcTBO,
COCTABUTENIH roj
J1.1 [Homnne, I'my6oxoe obyuenne | HTb CTU HUTY MUCuC CII6.: Iurep,
Dpancya Ha Python 2021




1.2 Mionnep, A. | Beenenue B | HTb CTU HUTY MUCuC CII6.: 000
MAIIHHHO®S "Anbda-
obOyueHue c xuura", 2018.
moMomipto  Python.
PykoBomctBO  miA
CIEHaINCTOB IO
paboTe ¢ JTaHHBIMH
6.1.2 JlonoJiHMTEIbHASL JINTEPATypa
Oo6o3HaueHue ABTOpBI, 3ariaBue buodaunorexa H3patenbcTBO,
COCTABHUTEJIH roj
J12.1 Iappen, b. Kpynromacmrabrnoe | HTb CTU HUTY MUCHC M.: JAMK,
MalIMHHOE 2018.
oOydeHne BMecCTe C
Python
6.1.3 MeToanueckue pa3padoTKu
O6o3HaueHue ABTOpBI, 3araaBue bubanoreka H3paTenbcTBO,
COCTaBUTEIHN TOJX
6.2. IlepeyeHb pecypcoB HH()OPMALIMOHHO-TeJIEKOMMYHHKALUOHHOI ceTn «HTepHeT»
3.1 Turos, A. H. Python. O6paboTka naHHBIX: yueOHO-MeToandeckoe nocodue: / A. H. Turos, P. ®. Tazuesa

; Kazanckuil HalmoHanbHbIN HCCIe10BaTENbCKUI TeXHONOrnueckuil yausepcutet. — Kazans : Kasanckuii
HAIMOHANBHBIA HCCIIeNoBaTenbCKuil TexHomorndeckuit yuusepcurer (KHUTY), 2022. — 104 c. : wn.,
tabsn.— URL: https://biblioclub.ru/index.php?page=book&id=702252.

6.3. IlepeueHb MPOrpaMMHOro odecneyeHms

Microsoft Windows

Microsoft Office

7- Zip (cBOOOAHO pacrpoCTpaHseMoe IPOrpaMMHOE 06eCIeueHIe)

Anylogic (cBo60aHO pacnpocTpaHseMoe IPOrpaMMHOE 00ECIICUCHHUE)

HIFE|E A
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Kaspersky Endpoint Security

6.4. [lepeyenb HHGPOPMALHOHHBIX CIPABOYHBIX CHCTEM U NPodeccHOHATbHBIX §a3 TaHHBIX

=

- LMS Canvas (npuxaz HUTY «MHUCuC» Ne 387 0.8. ot 05.06.2018 r. «O mpumeHeHHH B y4eOHOM
nporecce I0Py»)

- MdenepanbHblil mopTan «Poccuiickoe o6pazoBanue»: http://edu.ru

- OtkpsIToe o6pasoBanue: http://openedu.ru

- Poccuiickas rocynapcrBennas oubarorexa: http://www.rsl.ru

EIEEE

- DnektponHo-OubOmmoreunas cucrema (OBC) «YHuBepcuTeTckas ~ OMONMOTEKa  OHIANHHY:
http://biblioclub.ru

- Dnexrponnas 6ubmrnoreka HUTY MUCHUC: http://elibrary.misis.ru

- Hayunas anexrponnas 6ubmuorexa eLIBRARY.RU: http://elibrary.ru/

- VuuBepcurerckas nHdopmanrontas cucrema POCCHSL: https://uisrussia.msu.ru/

- OenepanbHas Ci1y0a rocyaapCcTBeHHON cratucTrkuy: http://www.gks.ru/

- Dnexrponnas 6ubmuorexa PI'B: mucceprarmu: http://diss.rsl.ru/?menu=disscatalog/

- aHanMTHYecKas Oasa (MHaeKkchl uTHpoBanus) Web of Science https://apps.webofknowledge.com

- aHanuTHYeCKas 6asa (MHIEKChI UTHPOBanus) Scopus https://www.scopus.com/

- Haykometpryeckas cucrema InCites https://apps.webofknowledge.com

SHISEISEISEISERISRISEES!
>

- Hay4HbIe KypHaIs! u3aarenscTa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITIJIMHBI

Ayn. Hasnauenne OcHanieHmue
405 Jlabopatopus [TepeueHb OCHOBHOTO 000pYyIOBaHMsI, Y4eOHO-HATIISTHBIX OCOOMIA:
HuH()OPMAIIMOHHBIX 1.xommbroTep — 9 mwrT.;
TEXHOJIOTHI 2.70cKa;
3.mpoexTop;
4.5KpaH HACTEHHBIIA;
5. yCHUITHTENb-PACIIPEAEIUTEND;
6.KOMIUTEKT yueOHON Mebear Ha 25 MOCaI0YHBIX MECT.
306 KaGuner st | TlepedeHb OCHOBHOTO 000PYI0BaHUsI, Y4€OHO-HATIISHBIX OCOOMIA:
CaMOCTOSITEILHOM pabOTHI 1. TIpoextop
2. Jlocka

3. DKpaH HaCTEHHBIH
4. KommsioTep — 6 mt
5. Kommuiekt yueOHo# Mebenu Ha 20 denoBek



http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://www.gks.ru/
http://diss.rsl.ru/?menu=disscatalog/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://apps.webofknowledge.com/
https://www.sciencedirect.com/

B nomemieHMH 11 CaMOCTOSITENBHOH pPadOThl OOYYarOIIMXCS HMEETCs
nojkmoueHne K ceth  «VHTepHET» M JOCTYIl B OJIEKTPOHHYIO
“H(POPMAITOHHO-00pa30BaTENbHYIO CpEly OpraHU3alyH.

8. METOAUYECKUE YKA3AHUSA JJISA OBYYAIOINUXCSA IO U3YUYEHUIO JUCIUITJIMHBI

OOyueHHe AUCIUTUTHHE IPOBOJMTCS B OJIMH CEMECTP U OPTaHU3yeTCsl B COOTBETCTBUH C HACTOSMICH MPOTrpaMMO.
ITpomexyTo4Hast aTTECTALKsI 10 AUCUHILTHHE IPEIyCMOTPCHA B BUJE 3a4€Ta.

CamocTosiTenpHas paboTa CTYICHTOB OCYIIECTBISCTCS K KOHTPOJIUPYETCS ¢ TOMOUIBIO:

— BBIMOJTHECHHMS U 3aIUTHI JOMAIIHETrO 3aaHUS,

— BBITIOJIHECHHUSI U 3aI[UTHI JAOOPATOPHBIX paboT;

— KOHTPOJIBHBIX TECTUPOBAHHUH, MPOBOIUMBIX B TCUCHHE CEMECTpa.

3aveT MpPOCTABISICTCS MPH YCIOBUH BBIMOJIHEHMS y4eOHOTO IUIAHA MUCHUIUIMHBI [0 PE3yJbTaTaM BBIIOJHCHHBIX H
3aIUIIEHHOTO OMAIITHETO 33/1aHMs, Ta00PaTOPHBIX paboT, TECTUPOBAHMUIT IO BCEM TeMaM Pa3[eoB TUCIUILTAHBL.
OLeHOYHBIE CPE/ICTBA MTO3BOJISIOT OLCHUTH KOMIICTCHIMH (YaCTH KOMIICTEHIHH ), CHOPMHPOBAHHBIC Y 00YYAIOMIUXCS B
MIPOIIECCe OCBOCHUSI U MO 3aBEPIICHUIO N3YUYCHUSI JUCIUILIHHEL.




