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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

AHAIN3 JAHHBIX

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 3, cemectp : 6
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

6

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

60

Jlekymu, yac.

18

MpakTnyeckune 3aHATAA, Yac.

36

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

33

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

84

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecCTO ACUMNANHBI B CTPYKTYpe y4e6HOro nnaHa: 6ok 1, hopmmpyemas y4acTHMKaMm 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHavKaTopb! JOCTUXEHNSA KOMMNETEHLWI
MK-2.B/HA Cnoco6HOCTb MCM0Mb30BaTh B MCCEA0BAHMSAX U pacyeTax 3HaHUs 0 MeToaax
MpodeccroHabHbIe nccnefoBaHUs, aHaIn3a, AMarHoCTUKM M MOAENPOBaHMSA CBOICTB MaTepuasios,
KOMNeTeHL N (PU3NYECKMX N XUMUYECKMX MPOLIECCaX, MPOTEKAIOLLMX B MaTepuanax npu nx nosyyeHnm,
06paboTKe 1 MoAUPUKaLMK
MK-2.B/HA. 2 ¥YMeeT NpoBOANTbL KOMMIEKCHbIE TEXHONOTMYECKME PacyeTbl C
MCNONb30BaHKEM CTaHAAPTHbIX U CNeumansHbIX NPoAYKTOB
YHvBepcaibHble YK-1 Cnoco6eH oCyLecTBAATb MOUCK, KPUTUUECKWIA aHaUIN3 1 CUHTE3 MHopMaLImW,
KOMMETEHL MK NMPUMEHSTb CUCTEMHbIA NOAX0/ NS PeLleHnst NOCTaBNEHHbIX 3a4au
YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHOPMaLMN.

2. TpeboBaHunsa HI'TY K nnaHnpyembIM pesysibTataM 06y4YeHUs1, COOTHECEHHbIM C
NHAMKaToPaMu AOCTUXXEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKaTopbl AOCTVKEHUS] KOMMETEHLIWIA POPMbI OPraHM3aLM

PesynbTaTtbl 00y4eHNs 3aHATUN

ITIK-2.B/HA. 2 YMeeT NpPOBOAUTH KOMILIEKCHbIE TEXHOJOTHYECKHE PACUeThI ¢
HCI0JIb30BAHHEM CTAHIAPTHBIX H CHEeNHATBHBIX HIPOIYKTOB

YMeHMe NpoBOANTL KOCMJIEKCHbIE pacyeThbl MpakTuyeckune 3aHATUS;

CamocTosTensHas paborta

YK-1. 1 3paeT npHHOHIBI cGopa, 0TGOpa H 0000 meHusTt HHPOPMAHHA.

3HaTb NpUHLMNbI c60pa, 0T60pa 1 06006LLIEHN NHDopMaLLMK JNekuun; CamoctonTe/lbHas paboTa|

3. CoaepykaHue 1 CTPYKTypa AUCUUN/UHBI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
TeMbl nekumn Yacbl |hopme npakT. (hopMb, uac, | AOCTVIXEHMA YyebHast AeATENbHOCTb
noar., vac. ' ' KOMMeTeHUMIA

CemecTp: 6

AnpakTndeckas eguHuua: nasbl IMHEHOW anrebpbl, TEOPUN BEPOATHOCTU U MaTEMaTUYECKOW

CTaTUCTUKMN 19 06paboTKu [

AdHHbIX

1. MaTtpuyHble onpepauuu.
JInHeiiHble Npeobpa3oBaHus.
CUHrynsapHoe pasnoxeHue
maTpuy,

YK-1.1

Nekuwnsa

2. loHATME BEPOATHOCTH.
Teopema balieca.
BepoATHOCTHbIe
pacnpefeneHus. Mposepka
rmnoTes.

YK-1.1

Nekuus

AunpakTndeckasn egnHuua: MpegobpaboTka gaHH

bIX

3. OCHOBHble 616/1MOTEKM
Python ans npefo6paboTkm

4

JaHHbIX

0

YK-1.1

Nekuus

AnpaakTuueckas earHnLAa: ANropuTMbl aHanM3a AaHHbIX




4. O6y4yeHue c yunTenem u 6e3
yumTens. PerpeccroHHble
aIropuTMbl. Perynapumsauus.
LlepeBo peLleHuii.
Knactepusauumsa u
Knaccugukauums.

YK-1.1

Nekumnsa

AngakTndeckas eguHuLa: AropuTm IMHEIAHON

perpeccun 1 rpagneHTHo

ro cnycka

5. JlnHeiiHas perpeccus.

o 2 0 0 YK-1.1  |/lekuna
pafueHTHbIN crnycK
AnaakTuyeckas eamHnLa: Knaccudmkaums u Knactepmsaums AaHHbIX
6. Knaccudmkauus 2 0 0 YK-1.1 | Mekups

Knactepmsaumsa gaHHbIX

AngakTndeckas eguHuya: ONTuMmnsaumns BoIYUCIeHWIA. MoH

V>KEeHMe pasm

ePHOCTU AaHHbIX

7. CTOXaCTUYECKUI
rpagMeHTHbI CnycK.

2 0 0 YK-1.1  |/leKkums
CHWKeHVe pa3mepHOCTH
[aHHbIX
TeMbl NPaKTUYECKMX VISHXB | Axrnupie | HAMKaTOPSI
o Yachbl |thopme npakT. thopMbl, uag, | AOSTWHKEHUS YyebHasa fesaTeNbHOCTb
3aHATUN noAr., vac. ' " | komneTeHuwuiA
CemecTp: 6

AnpakTnyeckasi eMHMLA: naBbl IMHEHOW anrebpbl, TEOPUM BEPOSTHOCTU U MaTeMaTUYECKOIA

CTaTUCTUKMN [/151 06paboTKU 1

AHHbIX

1. MaTpunyHble MK-2.B/HA.

3 3 0 MpakTnyeckoe 3aHATUE
npeo6pa3oBaHuns 2
2. [NpoBepKa CTaTUCTUYECKNX 4 4 0 MK-2.B/HA. MPaKTUYECKOE 3aHSTHE
rmnotes 2
AnpakTndeckas egnHuua: MpegobpaboTka AaHHbIX
3. bubnmnotekn Python ans 8 6 9 MK-2.B/HA. MpakTvka
npego6paboTKN AaHHbIX 2
AngakTnyeckasi eauHuLa: AropyuTM IMHEIAHOWM Perpeccun N rpagmeHTHOro cnycka
4, fIVIHeI/IHaFvaerp(ECCI/Iﬂ. 8 8 0 MK-2.B/HA. MpakTika
"pafneHTHbIN cnyck 2
AunpakTndeckas egnHuya: Knaccudgpmkaums n Knactepmsaumsa gaHHbIX
5. Knaccudmkaums um 9 8 1 MK-2.B/HA. MpaKTUYECKOE 3aHSTTHE
Knactepu3saums gaHHbIX 2

AngakTndeckas eguHmya: ONTMMmn3aumsa BolYUCIEHWIA. MOHMXeHE pasMepPHOCTM AaHHbIX
6. CTOXacTuyeckmi MK-2.B/HA.
o 4 4 1 MpakTuka
rPafueHTHbIN CNyCcK 2
TeMmbl ans V13 Hix B AKTUBHbIe ViHaMKaTopb!
Hack! |dopme mpak. | (e, | ACCTWKeHNA YyebHas aesaTenbHOCTb
CaMOCTOSITE/TbHOI0 U3y4YeHUs noAr., uac. PMbIL, YaC. | MneTe LT
CemecTp: 6
AngakTnyeckas eguHmua: ANropUTMbl aHamsa AaHHbIX
1. OCHOBHbIE MPUHLMNBI
anropuTMoB No 06paboTke 4 0 0 YK-1.1 |CamocTosTenbHas paboTa
[aHHbIX

3.1 lNpakTnyeckas NoAroToBKa

Tabnuua 3.2




®opmbl opraHuzauuy | CofepykaHue NPaKkTMYeCKol NoAroTOBKY

Ne TeMbl 3aHATUIA <
3aHATUIA (Bnabl pabor)

1 MaTpuryHble Npeobpa3oBaHus Mp BbINONHSET cnefytoLL e BAbI paboT:
1CMNo/b30BaHMe PPeliMBOPKOB A1
BbIMO/IHEHWS MATPUYHbIX
npeo6pa3oBaHNi.

2 MpoBepKa CTaTUCTUYECKNX TAMOTES Mp BbINonHseT crefyoLye Buabl paboT:
peannsauus anropuTMOB NPOBEPKY
CTaTUCTUYECKMX TUNOTE3

3 Bbubnnotekn Python ans npegobpaboTku Mp BbINONHAET cneaytoLme Buabl paboT:
[aHHbIX 1CMNo/b30BaHMe (PPeliMBOPKOB A1
npefo6bpaboTkM JaHHbIX

4 INnneliHas perpeccus. MpagneHTHbIA cnyck  (Mp BbINonHseT cnefytoLme Buabl padoT:
peanu3alusa anropuTMOB Perpeccun u
rpagMeHTHOro cnycka

5 Knaccugmkaums n knactepusaums aaHHbix — |Mp BbINonHseT crefyoLye Bkl paboT:
peanvsauus anropuTMOB KacCU(mKaLmm
W KJacTepmsaumm

6 CTOXaCTNYECKUIA TPaAMEHTHBIN CrycK Mp BbINonHseT crefyoLye Bkl paboT:
peanu3aLms anropuTMa cTOXacTU4ecKoro
IPafMEHTHOIO CRycKa

3.2 CamocToATeNbHast paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHAnKaTopb! Yacbl Ha YUacbl Ha
No Buabl camocTosATeNbHOW PaboThbl [OCTVKeHUA
< [BbINOMHEHWE [KOHCYNbTaunn
KOMMETEHLUMI
CemecTp: 6
1 |lMNoarotoBska K 3aHATUAM Eﬁ'i'B/HA'Z’y 50 0

MogrotoBKa K 3aHATUAM: MonoB A. A. CTaTUCTUYECKME METOAbI aHaNMn3a AaHHbIX [DNeKTPOHHBIN pecypc]
. 3NIEKTPOHHbIN yuebHO-MeToAMYecKUiA Komnneke / A. A. MNonos ; HoBocK6. roc. TeXH. YH-T.-
Hosocunbupck, [2020].- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000243326.- 3arn. ¢
3KpaHa. MaHenunHa H. [. Teopws BEpPOATHOCTEN U MaTeMaTuyeckas CTaTUCTUKA [DNeKTPOHHBIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMYecKuiA komnnekce / H. [. MaHenvHa, B. B JlaHaoBCcKwuiA ; HOBOCKOG. roc. TeXH.
YH-T.- HoBocmbupck, [2020].- Pexkxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000242416.- 3arn.
C 3KpaHa.

MK-2.B/HA.2,Y

K-1.1 20 0

2 |AononHuTenbHas yuyebHas AesTeNbHOCTb

JononHntenbHas npopaboTka matepuanos Kypca: onos A. A. CTaTMCTMYECKME METO/bl aHaIM3a JaHHbIX
[3neKTpOHHBI pecypc] : 3NeKTPOHHBIA y4ebHO-MeToAMYeCcKMiA Komnneke / A. A. Monos ; HoBocu6. roc.
TeXH. yH-T.- HoBocu6upck, [2020].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243326.-
3arn. ¢ skpaHa. MNaHenuHa H. [l. Teopus BEPOATHOCTEN M MaTeMaTUYeCKas CTaTUCTUKA [DNeKTPOHHbIN
pecypc] : 3NeKTPOHHbI yuebHO-MeToAMYecKuiA komnneke / H. [1. FaHenuHa, B. B JlaHaoBckuii ; HoBocKo.
roc. TexH. yH-T.- Hosocmbumpck, [2020].- Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242416.- 3arn. ¢ akpaHa.

MK-2.B/HA.2,Y

K-1.1 10 4

3 |MoaroToBKa K aTTecTauum

MoaroToBKa K ak3ameHy: IMonos A. A. CTaTUCTUYECKMe MeTO/bl aHaNM3a faHHbIX [DNeKTPOHHBIV pecypc]
. 3NIEKTPOHHbIN yuebHO-MeToAMYeCKUA Komnneke / A. A. INonos ; HoBocK6. roc. TeXH. YH-T.-
Hosocunbupck, [2020].- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000243326.- 3arn. ¢
3KpaHa. MaHenunHa H. [. Teopus BEPOATHOCTEN U MaTeMaTUyeckas CTaTUCTUKA [DNeKTPOHHBIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToANYecKuiA komnneke / H. [. MaHenwHa, B. B JlaHa0BCcKwuiA ; HOBOCKG. roc. TeXH.
YH-T.- HoBocmbupck, [2020].- Pexkxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000242416.- 3arn.
C 3KpaHa.

4 | CamocTosTeNbHOE 13y\eHie TeOPETN4ECKOro
MaTepuana

YK-1.1 4 0




CTyfeHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.3 : Tonos A. A. CTaTucT1yecKre MeTOAbI aHan3a
AaHHbIX [ONEKTPOHHBIN pecypc] : 3NEKTPOHHLIN yuebHO-MeToANYeCKniA Komnneke / A. A. Monos ;

HoBocub. roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000243326.- 3arn. ¢ akpaHa. MaHennHa H. [. Teopus
BEPOATHOCTEN M MaTeMaTUYecKas CTaTUCTUKa [ONEeKTPOHHbIN pecypc] : 3NeKTPOHHbII
y4yebHO-MeToAMYecKnin komnneke / H. A. FaHenuHa, B. B JlaHaoBCcKuiA ; HoBOCKG. roc. TEXH. YH-T.-
Hosocnbupck, [2020].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000242416.- 3arn. c

3KpaHa.

3.3 TexHonorms oby4yeHuns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTM (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALWOHHbIE TEXHO/10r UK
MHopmmpoBaHue CoupasibHble ceTu
KoHcynbT1poBaHve CouunanbHble ceTu
KoHTponb CoupasibHble ceTu
Pa3meLLeHne yuebHbIX

CoumanbHble cetn; I6C
marTepuanos

4. NMpaBuna aTTecTaunm 06yyaroLmMxca no ANCUUMNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane n 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUbI AesiTENIbHOCTM 06yYatoLmxcs 62 MakcumanbHbI 6ann

CemecTp: 6

CamocmosmeinvHoe U3ydeHue meopemuieckoco mamepuaid. 15 20
Jexyusa: 5 15
IIpakxmuueckue 3anamus: 10 25
Oxzamen: 20 40

B Tabnuue 4.2 npescTaBieHO COOTBETCTBYE (DOPM KOHTPONA 3asB/IeMbIM TPebOBaHNAM K

pe3ynbTataMm 0CBOEHNA ANCUUNTNHBI.

Tabnuua 4.2
Dopmbl
Kogabl o KOHTpONA
KOMMeTeH MHANKaTOPbI AOCTUXEHUA KOMMNETEHLNIN
LI,VII7I 3K3ameH

MK-2.B/ [K-2.B/HA 2. ¥YMeeT NpoBoAnTb KOMMJIEKCHbIE TEXHOMOMMYECKME PACcUEThI C UCMOMb30BaHNEM

HA  |cTaHAapTHbIX M cneyyanbHbIX NPOAYKTOB

YK-1 |¥YK-1 1. 3HaeT npuHumMnbl c6opa, 0T60pa 1 0606LLEHMS UH(POPMALIN.

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNEH B NpunoXeHn Ne 1 K paboyel

nporpamMme.




5. Jlutepatypa

OcHoBHas nuTepaTypa
1. CoBpeMeHHBIE METOIBI U CPENCTBA MHTEIIEKTYAIBHOTO aHaIn3a JaHHBIX . MoHOrpadus / [O. K.
AnwcoBa u zp. ; mox pen. E. B. PabunoBuua, A. A. Sxumenxo, O. K. Anscosoii] ; HoBocu®. roc.
TexH. yH-T.- HoBocubupck: U3n-so HI'TY, 2018.- 199 c. : un.- Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000239742
[lononHUTeNbHas nnTepaTypa
1. [ToroB A. A. CtaTucTuveckre METOIbI aHATN3a JAHHBIX [ DJIEKTPOHHBIN pecypc| : 3MeKTPOHHBII
yueOHO-MeTonnueckuii komruieke / A. A. Ilomos ; HoBocu®. roc. TexH. yH-T.- HoBocuOupck,
[2020].- Pesxxmm moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000243326.- 3arn. ¢ sxpaHa.
VIHTepHeT-pecypchl
1. Github : distributed version control software : [site] /GitHub, Inc. — 2022. — URL:
http://github.com (access data: 31.08.2022). — Text : electronic.

2. Stack Overflow : [site] / Stack Exchange Inc. — 2022. — URL: https://stackoverflow.com/ (access
data: 31.08.2022). — Text : electronic.

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. N'anenuna H. /. Teopus BeposTHOCTEH 1 MaTeMaTHuecKasi CTATHCTUKA [ DJIEKTPOHHBIN pecypc] :
3MeKTPOHHBIN yueOHO-MeToamueckuii komruiekc / H. JI. lanenuna, B. B Jlannosckuii ; HoBocuo.
roc. TexH. yH-T.- HoBocubOupck, [2020].- Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242416.- 3arm. ¢ 3xpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme

Vcnonb3oBaHve crneumanm3mpoBaHHOro NPOrpaMMHOro 06ecrneyeHns 41 U3yyeHns QUCLUnIvHLI
He TpebyeTcs
6.3 NHhopMaLyoHHble TEXHONOornn

Mpu ocyLLLECTBNEHNI 06pa30BaTe/IbHOTO NPOLECca MO AUCLMNIMHE MPUMEHSIIOTCS 3M1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAaKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/EICTBYA B 3/1EKTPOHHOI MH(OpPMaLIMOHHO-06pasoBaTebHOM cpefbl HITY.

7. MaTepuranbHO-TeXHMYECKOe 06ecreyeHmne

lMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME [nsa nekumi
(MynbTUMeANa-NPOEKTOp, 3KPaH, KOMMbOTEP
ANs ynpaBneHuns)

2 |KomnbtoTepHbIii kKnacc (KoMnbtoTepsl NS NpaKTUYeCcKNX 3aHATUIA
006befJMHeHbI B /TOKa/IbHYHO CETb C BbIXOAOM B
Internet )




denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHHE
BBICILIETO O0Opa30BaHUS
«HoBocubupckuit rocy1apcTBEHHbIN TEXHUUECKUI YHUBEPCUTET»

Kadenpa marepuanoBeeHus: B MATHHOCTPOSCHUHN

“YTBEPXIAIO”

JEKAH MT®

K.T.H., joueHt A.I'. Tropun

13 2 r'

OOH/I OHEHOYHbBIX CPEJICTB

JUCIHHUIIINHBI
AHaJIN3 JAHHBIX

O6pazoBatenpHas mporpamma: 22.03.01 MarepuanoBeeHUE U TEXHOJIOTHH MaTEPHAIIOB, TPO(HUITH:
MaTepI/IaJ'IOBeI[GHI/Ie 1 TCXHOJIOTMHU MAIIMHOCTPOUTCIIbHBIX MaTCPpHUAIOB

HoBocubupck 2021



1. O0oO0menHasi cTPyYKTYpa (POHIA OLEHOYHBIX CPEeICTB AU CHUIINHBI

O6oOmenHass CcTpykrypa (oHIa OIEHOYHBIX CPEACTB IO JAUCHUIJIMHE AHAIN3 JTaHHBIX
npencrapnera B TaOmune. COBOKYMHOCTh pe3yJbTaTOB OOydYEHHUS IO IHCHUIUIMHE COOTHECEHA C
YPOBHSMH CPOPMHUPOBAHHOCTH KOMIICTCHIIMH W COOTHECCHHBIMU C HHUMH WHIMKaTOpamu. MHIHKATOPHI
JTOCTHKCHHSI KOMIICTCHIINN U3MEPSEMBI ¢ IIOMOIIBIO CPEJCTB TEKYIICH M MPOMEKYTOUHOM aTTECTAIMH 10
AUCHUILINHE AHAIHW3 JTaHHBIX.

Tabmnia

JTansl OLICHKHU PE3yJabTaTOB oﬁyqemm Hu
COOTHECCHHBIX ¢ HUMHU UHIUKATOPOB
JOCTHKCHUSA KOM]’[CTCHHI/Iﬁ

®opmupyembie Nupukatopsbl Meponpusitus
. Tembl TeKyIero KOHTPOoJist
KOMIIeTeHIIUH KOMIIeTeHIIU IIpome:xkyTounas
(KOHTpOJbHAsA
padora, KypcoBoii arrecrais
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[1K-2.B/HA 2. Ymeer npoBonuth |bubanorexn Python Juis| OueHka YCTHBIX | DK3aMeH, BOIIPOCHI 9-
CriocoGHOCTB KOMILIEKCHBIE penoOpadoTKH JTaHHBIX | OTBETOB Ha|l8
HCIOJIb30BaTh B|TEXHOIOTHYECKHE Knaccudukanus u kinacTepusaiyst | IpakTHUECKUX
HCCIIEIOBAaHUX 1|pacueTsl ¢ naHHbIX JIMHelHass perpeccus.|3aHATHAX:
pacueTax 3HAHUSA O|HCHOJIb30BAHUEM I'panuenTreiii cyck Matpuunblie|Oubmmorekn  Python
MeToax CTaHJIapTHBIX U peoOpa3oBaHus IMpoBepka|mis  npenoOpabOTKH
HCCIIeIOBaHMUS, CHEeIMaIbHBIX CTaTUCTUYECKUX THIIOTE3 | JTaHHBIX,
aHanusa, IIPOJyKTOB CroxacTM4YecKM  T'paJUeHTHBIH [TpaueHTHBIN CITYCK,
JINarHOCTUKHU " CITyCK IIpOBEpKa
MOJIeIHPOBAHUS CTaTHCTHYECKUX
CBOMCTB TUIIOTE3
MaTepHaoB,
(busnIecKux u
XUMHUYECKHX
mpoleccax,
MIPOTEKAFOIINX B
Marepuanax IMpH HX
MOy 4EHHH,
00paboTKe u
Mo uduKauu
VK-1 Cnoco6en| 1. 3naer npunnunel | Kimaccudukaums u xnacrepusanms | OnieHka YCTHBIX | DK3aMeH, BOIIPOCH! 1-
OCYIIECTBIIAThH cbopa, oToopa u naHHbIX JluHelHas perpeccus.|0TBETOB Ha|l8
TIOUCK, KPUTHYECKHH |0000IIeH s I'panuenTHsbIi cryck. MaTpHYHbIE | IPAKTHYECKUX
aHanM3 W cuHTe3|uHpopManuu. orepanuu. JluHeWHbIe | 3aHSTHSX:
nHpopMauy, npeoOpa3oBanus.  CHHTYJSIPHOE | CHHTYJISIPHOE
MIPUMEHSTh paznoxenue Matpul. OOydeHHe C|pa3iokeHne MaTpull,
CHUCTEMHBIH TOAXO[ yuuteneM M 0e3  y4HTeNs.|KiacTepu3alus u
JUIS pereHus Perpeccuonnsie ITOPUTMBIL. | KJIacCH UKL,
MIOCTaBJIEHHBIX 3a]a4 Perynspu3zarus. JepeBo |cHmKeHNE
pemennii.  Knactepuszanusi — u|pa3MEpHOCTH
KJ1accu(pUKaIys. OCHOBHBIE | TaHHBIX.
O6ubIMoTEKN Python JUISt
penoOpadoTKu JIAHHBIX
OCHOBHBIE TIPUHIIATIBI
aNrOpPUTMOB o obpabotke

naHHbIX [loHSITHE BEPOSITHOCTH.
Teopema baiteca. BepostHocTHBIE
pacnpeneneHus. IIpoBepka
TUIIOTE3. CToXaCTHUECKUH
rpagueHTHbIH cryck. CHIDKeHUe
pa3MepHOCTH JaHHBIX




2. MeToauKa OLIeHKH 3TAIOB q)Ole/IpOBaHI/lﬂ KOMIIeTEHIIMIi 0 AMCIUILINHE

Pesynbprarel oOydeHHs 1O AMCLUMIIIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpamMme
MHANKATOpaMH JOCTH)KEHHUSI KOMIIETEHLUH IPOBEPSAIOTCA IpPU IPOBEIECHUU MEPOIPHUITHH TeKylei
aTTecTaluu (KOHTPOJIS) B MPOLIECCE N3YUEHUs] TUCIUIUIMHBI, YKa3aHHBIX B Tabiauue pasnaena 1.

[TpoMexxyTouHass aTTecTanys 1O THCHUIINHE TIPOBOAMWTCI B 6 cemecTpe - B opMme dK3aMeHa,
KOTOpBI HampaBJIeH Ha OLEHKY C(QOPMUPOBAHHOCTH pE3YyJbTaTOB OOYy4YEeHHUS [0 JTUCLUILIMHE,
COOTHCCCHHBIX C YCTAHOBJICHHBIMHM B IpPOrpaMM€ HHAWKATOPaAMH JOCTUIKCHHA KOMHGTGHHI/Iﬁ IIK-
2.B/HA, YK-1 1 COOTHECEHHBIX C HUIMH UHIUKATOPOB. (CM. Tabmuity pazaena 1).

DK3aMeH MPOBOJUTCS B YCTHOHM (hopme mo Ouiieram, CoJEpKalliM JBa BOIPOCA, KaXIbIH U3
KOTOpBIX TpeOyeT pa3BepHYTOro OTBETa C MOSCHEHUSMU M OOOCHOBAHMEM H3JIara€MOro Marepuaa.
buner dopmupyercsa u3 npuseaenHoro B [lacnopre sx3aMeHa crnycka BOIPOCOB, MO3BOJISIOUIUX OLEHUTh
pe3ysbTaThl 00y4YeHUs MO JUCHUILIMHE (MOAYII0) OCTaBUTh HYKHOE, COOTHECEHHBIE C YCTAHOBJICHHBIMU
B [IPOrpaMMe MHAMKATOpaMH TOCTHKEHUS! KOMIIETEHLIUH.

OO01ue npaBuia BHICTABICHUS OLEHOK TEKYLIEH U MPOMEXYTOUHOM aTTecTally 10 JUCLUUIUIMHE
OTpeesATCs OaJIIbHO-PEUTUHIOBON CUCTEMOM, MPUBEEHHON B pabouell mporpaMMe AUCLIUIIINHBL.

Ha ocHoBaHuu KpuTepueB, MPUBEACHHBIX B II. 3, OCYIECTBISAETCS OLEHKA YPOBHEU JOCTUTHYTHIX
pe3yapTaToB 00y4YEHUS M0 AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B IIPOTrpaMMe WHIUKATOpaMu
noctmwkennst komnereHui [1K-2.B/HA, YK-1, 3akpernieHHbIX 32 TUCIUTLTAHOM.

3. OOmas XapakTepuCTHKA YPOBHel pe3yJIbTATOB 00y4eHHsl, COOTHECEHHBIX ¢ MHAMKATOPaAMHU
AOCTHKEHHUSI KOMIIeTeHIHii

IIpoaBunyrsiii. Teoperuueckoe coaepkaHWe Kypca OCBOEHO  MONHOCTbIO.  CTyneHT
JEMOHCTPUPYET CHCTEMAaTUYECKOE M TJyOOKOE IMOHMMAaHHE Y4YeOHOro MaTepualia U CIIOCOOHOCTh K
CaMOCTOSATEIbHOMY IOMOJHEHHIO U OOHOBJICHMIO 3HAHMM B XOJ€ JanbHeWeidl ydueOHoM paboThl U
npodeccuoHabHON NesaTenbHOCTH. ChopMupoBaHbl HEOOXOIMMBIE HABBIKM MPAKTUYECKON paboThl. Bee
yueOHbI€ 3a/1aHus, IPEyCMOTPEHHbIE IPOrpaMMOi 00yUYEeHHsI, BHITIOJIHEHb! KaYECTBEHHO, 0€3 3aMeYaHU.
Pe3ynbrarel 00yueHuss Mo JUCHUIUIMHE (MOJYJIIO), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B Iporpamme
UHAUKATOpaMH JOCTHKEHUS KOMIIETEHIMH, OIICHEHbl YHCJIOM O0ajuloB, BXOJASIIMM B JIMaNa3oH
MIPOJBUHYTOI'O YPOBHSI.

Ba3oBblii. Teopernyeckoe cojaepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM JIst
nanpHeHmer yueObl u  mpodecCHOHATBHOM  ACSITeNbHOCTH. HaBBIKM TpakTUYecKONW paboThI
chopmupoBaHbl Ha 0a30BOM ypoBHE. Bce mpemycmoTpeHHbIe TporpaMMoi o0ydeHust yaeOHbIe 3aaHus
BBITIOJIHEHBI C HEOOJBIIMMHU TOTPEHTHOCTIMU. Pe3ynbrartel 0OydeHHs MO JUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMHU B IIPOTPaMME MHIAMKATOPAMH TOCTHKCHHUS KOMIIETEHIIUN, OTICHEHBI
YUCJIOM 0aJlsIOB B Mpejenax 0a30BOr0 ypOBHS.

Iloporoselii. TeopeTudeckoe coaepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM JUIst
nanpHene yueosl 1 npodeccruoHalibHON aesTesnbHOCTH. HekoTopble mpakTuueckrue HaBbIKU padoThI €
chopmupoBaHbl ¢ TnpobOenamu. YueOHbIE 3aJaHusl, IPEAYyCMOTPEHHbIE NpOrpaMMoil o0ydeHus,
BBIIIOJHSUIUCh C OMIMOKaMM, WCIPaBICHHBIMU TI0J PYKOBOJACTBOM IpemnojaBaTesd. PesynbTaTsl
o0y4eHus MO0 AUCLUHUIUIMHE (MOIYJII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MPOTrpaMMe MHAUKATOPaMHU
JOCTUKEHHSI KOMIIETEHIIUH, OLIEHEHBI YHCIIOM OaJlJIOB B Mpeiesiax MOPOroBOro ypOBHS.

Hwuxe moporosoro. Teoperuueckoe cojep:kaHue Kypca ocBoeHO (parmentapHo. Heobxonumeble
HaBbIKM IMPaKTUYECKOH paboThl c(HOpMUPOBaHbI MHHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3alaHui,
MPEyCMOTPEHHBIX IPOrpaMMoOil OOy4yeHMs, HE BBINOJIHEHBbI. Pe3ynbTraTel OOyueHus MO JUCIUILIMHE
(MOZyJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHAUKATOPAMM JOCTUKEHHS] KOMIIETEHIH,
OLICHEHBI YUCJIOM 0aJUIOB, BXOJSIIMX B AMANa30H HUXKE MOPOTOBOTO YPOBHSI.



denepanbHOE TOCYJapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCTBEHHbIH TEXHHYECKHN YHUBEPCUTETY

Kadenpa marepuanoBeaeHus: B MaTMHOCTPOSHUHN

IHacnopr 3x3amena

M0 TUCIUIUIMHE « AHATU3 TAHHBIX», 6 cCeMeCTp

1. MeToauka OleHKH

DK3aMeH TIPOBOJUTCA B yCTHOM ¢opme mo Owieram. buier cocTtomT u3 2 BOIPOCOB U
(dbopmupyeTcs 1o cleIyoeMy IpaBuIy:
— TIEepBbIil BOIIPOC BBIOMpAETCs U3 rana3oHa BOIpocoB 1-9;
—  BTOpOU BOIIPOC M3 AMarazoHa Borpocos 10-18.
TakuMm 006pa3oM, NPOBEPSIFOTCS PE3yJIbTaThl O0YUYEHHUS N0 AUCLUILIIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B IIPOrpaMMeE€ HHAUKATOpaMU JOCTUKCHHUA KOMHCTCHHHﬁ.
Ha sk3amene npenonaBarenb BIpaBe 3a/aBaTh CTYIEHTY YTOUHSIOIIME U JONOTHUTEIbHbIE
BONPOCHI 13 00111eT0 nepeyns (11. 4).

DopMa sK3aMEeHAIMOHHOT0 OriTeTa

HOBOCHBHPCKHUM I'OCYJAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®akynprer MTO

Buaer Ne
K 9K3aMEHY 10 TUCIMIUINHE « AHAIN3 JAHHBIX)»

1. HenpepriBHble ciydaiiHble BenuuuHbl. DYHKIMS pacnpenesieHus M (yHKUUS IIOTHOCTH.
HopwmanbsHoe pacripenenenue. LlenTpanbHas npenenbHas Teopema

2. AnropuTm JIMHEHHOM perpeccu. MeTor HanMeHbIMX KBaJpaToB. [ paieHTHBIN CIyCK

YTBepxaato: 3aB. kadenpoit JOJDKHOCTR, DO
(moxnuck)
(mata)

2. KpnTepm[ OLICHKHU pe3yJ/ibTaToOB oﬁyqemm, COOTHECCHHBIX C YPOBHSsIMH OCBOCHMA
HHIUKATOPOB JOCTUKCHUSA KOMIIeTeHII U

OTBeT Ha SK3aMCHAIMOHHBIA OWIET 3aCYMTHIBACTCS Ha NPOJABMHYTOM YPOBHE, €CIH
CTYACHT HPOBOAMUT CpaBHI/ITeJ'IBHBII\/'I KOMIUIEKCHBIN aHaJIn3 MaTtcpualia, BBIABIIACT HpO6J’I€MBI,
npeaiaract MCEXaHU3Mbl HUX PCHICHUA, HPCACTABIACT KOJUMYCCTBCHHBIC XapPaKTCPHUCTHUKU
OIIpEIETICHHBIX MTPOLECCOB, IPUBOAUT KOHKPETHBIE IPUMEPBIL, HE JI0IYCKaeT OMMOOK U CIocoOeH
o0ocHOBaTh BbIOOp MeToaa peimieHus 3agaud. COBOKYIHOCTh pE3YyJbTaTOB OOYYEHHsS 110
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IUCUUIUIAHE (MOIYII0) U COOTHECEHHBIX C HUMH MHIUKATOPOB JTOCTHM)KCHUS KOMIETCHIIUH HE
COJICPKHUT TPOOEIIOB. Y CTaHOBIICHHBIE B MPOTpaMMe KOMITETCHIIMU C(HOPMHUPOBAHBI B MOTHOM
o0beme. OueHka coctaisieT om 35 0o 40 b6annos.

OTBeT Ha SK3aMEHALMOHHBIN OWJIET 3aCUMTHIBAeTCS Ha 0A30BOM YpPOBHE, €CJIHM CTYAEHT
IpU OTBETE HA BONPOCH! (OPMYIIHPYET OCHOBHBIC MOHATHS, JA€T XapaKTEPUCTHKY IPOIECCOB,
SIBJICHHIA, MPOBOJWT aHAJIN3 TPUYMH, YCIOBHH, CHOCOOEH MPEICTaBUTh KOJHMYECTBEHHBIC H
KayeCTBEHHBIC XapaKTEPUCTHKH TporeccoB. COBOKYIHOCTh pe3yJbTaTOB OOydYeHHUS IO
JTMCUUIUIMHE ¥ COOTHECEHHBIX C HUMH HHIHKATOPOB IOCTIDKEHHSI KOMITETCHIIUH COJCPKHT
HECYIIECTBEHHBIE TPOOENbl. YCTaHOBJICHHBIE B MPOTpaMMe KOMITETCHIIMU C(OPMHPOBAHBI Ha
6a30B0oM ypoBHe. O1ieHKa cocTaBiseT om 34 0o 27 6annos.

OTBeT Ha SK3aMEHAIMOHHBIA OWJIET (TECT) 3aCUUTHIBAETCS HAa MOPOTOBOM YPOBHE, €CIH
CTyZIEHT TIpH OTBETE Ha BONPOCHI JIACT ONpENEeICHHE OCHOBHBIX MOHSTHH, MOXET II0Ka3aTh
NPUYNHHO-CJIC/ICTBEHHbIE CBsI3M  siBJICHWH. COBOKYITHOCTh PpE3yJIbTaTOB OOY4YCHHS IO
IUCUUIUIAHE (MOJIYJI0) U COOTHECEHHBIX C HUMH HWHIWKATOPOB JIOCTHMIKCHUS KOMIICTEHITHHA
COICPKHUT TpoOeibl. YCTAaHOBJICHHBIE B TPOrpaMMe KOMIIETEHIIMH C(HOPMHUPOBAHBI Ha
noporoBoM ypoBHe. OruieHka cocTaBisieT om 26 0o 20 6annos.

OTBeT Ha HSK3aMEHAIMOHHBIA OWJIET (TECT) CUMTAETCSl HEyA0BJIETBOPHUTEIbHBIM (HUXKE
MIOPOTOBOTO YPOBHS), €CIM CTYACHT IPU OTBETE Ha BOMPOCHI HE JAET ONpENesICHH OCHOBHBIX
MOHSTHH, HE CIIOCOOCH TOKa3aTh NPUYMHHO-CIICJCTBEHHBIC CBSI3U SIBJIICHHH, JOITyCKAaeT
NPUHIUNHATIbHBIE OMHOKHA. COBOKYITHOCTh PE3YJIbTaTOB OOYYEHUS MO TUCIHUILIHHE (MOIYJIIIO) H
COOTHECEHHBIX C HHUMH HWHIWKATOPOB JIOCTMIKCHUS KOMIETECHIMI COAEP)KUT CYIIECTBEHHBIC
npo0esbl. Y CTaHOBIICHHBIE B TPOrpaMMe KOMITETCHIIMU He copMupoBaHbl. OleHKa COCTaBISIET
menee 20 bannos.

3. IIlkajaa oueHKH

DK3aMeH CUMTACTCS CIaHHBIM, €CIIM CyMMa 0aJuIoB IO BCEM 3aJaHMSAM OWMIIeTa COCTaBIISIET
or 20 nmo 40 OamwioB BrmouuTenbHo. Cymma Menee 20 OawioB  mpu3HaeTcs
HCYAOBJICTBOPHUTCIIBHBIM PE3YJIbTATOM HpOMe)KYTOIIHOI;'I aTTeCcTraluu 110 JUCIHUIIIINHE.

B o0mieil omeHke MO JUCHUIUIMHE JK3aMCHAIMOHHBIE Oaibl yYUYWUTHIBAIOTCS B
COOTBETCTBUM C MPaBUJIaMU OaJIJIbHO-PEUTUHIOBOM CUCTEMBI, ycTaHOBJIeHHbIMU B HI'TY.

4. Bomnpocsl K 5K3aMeHy N0 JUCHUILUINHE «AHAN3 TaHHBIX)

JIuneliHoe mpocTpaHcTBO. MaTpu4HbIE ONEpalui

Jluneiinpie npeobpaszoBanusi. COOCTBEHHbIE 3HAUCHUSI.

Cucrembl TMHENHBIX YpaBHEHUH.

CuHryssipHOe pazioKeHHe MaTpull.

Cuyuaiinble coObITus. Y cnoBHas BeposiTHOcTh. Dopmyia baiieca. HezaBrcumble ucnpItanus.

JIMcKpeTHbIE CilyyaiiHple BEIMUMHBL. 3aKOH paclpesiesieHus BeposTHOCTel. bruHOoMUanbHbIN

3aKoH pactpenenenus. Pacnpenenenue [lyaccona

7. HenpepbiBHble ciydailHble BeaMUYMHBL. DYHKIMA pacrpenenacHuss U (YHKUIUS IUIOTHOCTH.

HopmanieHoe pacnipenenenue. LienTpanbHas npeaenbHas TeopeMa

[TpoBepka cTaTucTUYECKUX TUIoTe3. P-3HaueHus. JJoBepruTenbHbIE HHTEPBAIBI

9. Bsammocssa3p BemmunH. [lokazaremm koppensaimn. Koppensimonssiii ananus. [Ipoepka Ha
HOPMaJIbHOCTb

10. Ilpuniun paboTbl 0OCHOBHBIX (hperimBopkoB Python.

11. Anroput™ JIMHEWHOM perpeccud. MeToJ HAMMEHBIIMX KBAIPAaToB. | palueHTHBIN CITyCK

12. MacmtabupoBanue npu3HakoB. Li- u Lo- perynspuzanysi.

13. Jloructrueckas perpeccusi. Log Loss.

14. ®ynkuus noreps. MudopmanimonHas sHTpoIus.
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15. Anroput™ nOCTpOEHUs JepeBa PELICHUMN.

16. Knaccuguxkanus metogom k 6mpkaidiimx cocesieil 1 METo10M OIOPHBIX BEKTOPOB.
17. CToxacTu4ecKuii rpaJueHTHBIN CITYCK.

18. CocoObI CHUYKEHUS Pa3MEPHOCTH JJaHHBIX.



