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1. IEJIM U 3AJAYU OCBOEHMUS JUCIHUITIINHBI
1.1 Heab ocBOEHUS TUCHUILIHHBI

Llenbi0 OCBOCHUS TUCIUILTUHBI SBIISICTCS Pa3BUTHE KOMIIETEHIIMNA B 00JacTH pa3pabOTKH METOIOB
aHaJIM3a JaHHBIX HA OCHOBE COBPEMEHHBIX I10/IX0/JI0B K MAaIIMHHOMY OOYUY€HHUIO.

1.2 3agauyu ocBOeHMsI TUCUMILTHHBI (MOYJIs1)

Hucnurnnuna «MamHHOe 00y4eHHEe» CIIOCOOCTBYET MOJATOTOBKE CTYASHTOB K PEIICHUIO CIEAYIO-
X Tpo(heCCUOHATBHBIX 3a1au:

1. Pa3paboTka cucTeM WHTEUICKTYaJIbHOT'O aHaIu3a JJaHHBIX

2. [TonroroBKa UMEIONINXCS JAaHHBIX JIJIs1 00paOOTKH B CHCTEMaXxX aHan3a JaHHBIX

3. Bo16op MeTo0B MallTMHHOTO 00Y4YEeHHUS [Tl pean3alii B CUCTEMaxX MHTEJUIEKTYalbHOTO aHAIH-
3a JaHHBIX

2. MECTO JUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJBHOM ITPOI'PAMMBI

Yyebnas nucruumaa (Moaynb) b1.B.JIB.5.1 «MamuHHOE 00y4eHHE)» BKIIOYCHA B MIEPEUCHB JTHC-
LIUIUTMH 10 BBIOOPY (3ampocy CTYAEHTOB) BapuMaTUBHON yacTu AMCUMIUIMH ((HopMHupyeMoll ydacTHUKaMH
00pa30BaTeNbHBIX OTHOIICHWH), HANIPABIICHHBIM HAa YTIIYOJICHUE YPOBHS OCBOCHHUS KOMIETeHIWH. Jlucim-
IUTHHA peanusyeTcs B cooTBeTcTBUH ¢ TpeboBanusmu OI'OC, OI1 BO u VIIL.
Juctumuimaa 6a3upyercs Ha TUCHUIUIMHAX MPOrpaMMBbl OakanaBpuara 1o HampasieHuto «Muadop-
MaTHKa ¥ BBIUUCIUTENbHAS TEXHUKa» Mpoduiis «BelarcnuTeNnbHbIe MAaIMHBI, KOMITJIEKCHI, CHCTEMBI U Ce-
. [IpeamecTByOmmUMI KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO 0a3UpyeTcsl NUCIUIUINHA «MalmHHOe
oOyueHuey, BISI0TCA:
- «HpopmaTKay;
- «[IporpammupoBaHue».
Hucnunimna «MammHHoe 00y4yeHue» SBISETCSl OCHOBOIIOJIAraroIle /Ui W3Y4EeHUs CIeIyHOLINX
qucuuiuing: «llapannenbHble BBIUMCIEHUS, @ TAKXKE I TEXHOJIOTMYECKOW M MPEIUIIIIOMHON MPAKTHK U
BbInosaHeHus: BKP.



3. KOMIOETEHIIAM OBYYAIOIIEIOCS, ®OPMHUPYEMBLIE B PE3YJBTATE
OCBOEHHUS JUCHATIIAHBI (MOIY.JIST)

Juctummaa «MammaHoe o0ydenue» ¢opmupyer komnereHnuto [IKC-1 coBmecTHo ¢ aucnmrm-
HaMH U TPaKTUKaMH, YKa3aHHBIMH B Tabmuie 3.1.

Tabmuna 3.1 - ®opmupoBaHUE KOMIIETEHITUN TUCIUTUTHHAM

Haumenosauue CemecTpsl, GOPMHUPOBAHUS TUCITHILIHHBI
JMCLHILIHH, (OPMUPYIOLIUX Komnereniyu 6epyrcs u3 Y4eOHOro IiaHa Mo HApaBJICHUIO MOATOTOBKH OakaiaB-
b
KOMTIETCHITHIO pa /crieruagrcTa/MarucTpay
COBMECTHO 1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8

IIKC-1(Cnocoben paspabamuvisams mooenu KOMIOHEHMOE U AT20PUMMbL DYHKYUOHUPOEAHUS EbIYUCTUMENbHOL MEXHUKU U a4 6-
MOMAMUZUPOBAHHBIX CUCTIEM)

Cucmemubill aHanu3 u npuHAmMuUe
pewieHutl

OcHnosbl meopuu ynpasienus

Cucmemuol asmomamusayuu npo-
EeKmupoeanus

Ilpoepammuposanue

Memoowr u cpedcmesa obpabom-
KU CUSHANI08

Hccneoosanue onepayuii

Buiuuciumenvnas mamemamuxa

Yucaennvie memoovt 6 ACOu 'y

Teopemuuecrme OCHO8bl ajli2co-
pummuzayuu

Mamemamuueckas noeuxa u
meopusi anrzopummos

Juckpemmuvie cmpykmypbi

Teopus epagos u ouckpemmuas
Mamemamuxa

Hngpopmayuonnvie mooenu no-
cmpoenuss ACOu Y

Mawunnoe obyyenue

Texnonoeuu npoepammuposanus

Hapafl/lEﬂbele 6blYUCIeHUA

Memoowr Data Mining

OcHogol meopuu unmeiieKkmy-
AJIbHBIX 6LIYUCTUMENIbHbIX CU-
cmem

Mooenuposanue cucmem

Lugposvie ycmpoiicmea u
IJInC

Kpunmoepaguueckue memoowvt 8
UHDOPMAYUOHHBIX MEXHOLO2USIX

Texuonoeuueckas (npoexmmno-
MEeXHOI02UYeCKasl) NpaKmuxa

IIpakmuka no nonyuenuio npo-
geccuonanvhblx ymeHutl u onvi-
ma  npogeccuoHanvHol - Oes-
menbHOCmU

Ilpeoounnommnas npaxmuxa

Boeinonnenue u 3awyyuma BKP

4. TIEPEYEHDb IIJIAHUPYEMBbIX PE3YJBbTATOB OBYYEHUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJBbTATAMUN OCBOEHUA OIIBO



Tabmuua 4.1- IlepeueHp mIaHUPYEMBIX pE3yIbTaTOB O0YUECHUS O AUCHUIUTNHE, COOTHECEHHBIX C
[IJIJAHUPYEMBIMU PE3YJIbTaTaMU OCBOCHHUS

Koa u HaumeHo-

Koa n HaumeHo-
BaHUe HHAHKATOPa

Ilnanupyemble pe3yJbTaThl 00y4eHHUs 10 AUCHHU-

OueHoYHbIE cpeacrea

BaHHME KOMIIETCH- Texkymero IIpomexxyTOoUuHOM
JAOCTUKEHUS KOM- IJIMHe
10104 KOHTPOJIst aTTecTanuu
neTeHuun
I[NKC-1. Cnocoben | UIIKC-1.2. Paspa- | 3uames: Ymemo: Bnaoems: Brinonnenue Bormpocer k ax3a-
pa3pabarsiBaTh 0aThIBaCT aNroOpwT- | - OCHOBHBIC | -  pCaJM30BBI- | - HaBbIKaMH | TpEx Jabopa- | MCHY B BHJE Te-
MOJICTH KOMIIOHEH- | MBI ()YHKIIMOHUPO- | METOJBI Ma- | BaTh ajrOpUT- | TPUMEHECHUS TOpHBIX paboT | ctupoBanus — 40
TOB M QITOPUTMBI | BaHUSA BBIYUCIH- | IIUHHOTO O00Y- | MBI MAaIIMHHOTO | COBPEMEHHBIX 10 BapUaHTaM | BOIIPOCOB
(YHKIIMOHHPOBA- TENbHON TEXHUKH U | YCHHS. o0ydeHus B | MPOTpaMMHBIX
HUSl BBIYUCIHUTENb- | aBTOMaTH3HPOBAH- BUJE IporpaMM. | OMOIHOTEK  Ma-

HOM TEXHUKH U
aBTOMaTU3UPOBAH-
HBIX CHCTEM

HBIX CHCTEM

LIMHHOTO 00y4e-
HHUS TIpU  pelle-
HMM 3aJa4 aHa-
m3a  OOJBIIMX
JIAaHHBIX.

5. CTPYKTYPA U COAEPKAHMUE JUCHUIIJINHBI

5.1 Pacnpe}leﬂeﬂne prIlOéMKOCTI/I JAUCHHUIIIMHBI IO BUAAM paﬁoT Imo cemMmecrpam

OO6mas TpyA0EMKOCTh AUCHUILIMHBI cocTaBiseT 4 3ad. en. 144 yaca, pacrpeneiaeHue 4acoB 10 BU-
1aM paboT ceMecTpaMm MmpeJcTaBieHo B Tabaunax 5.1-5.3.

Tabnuua 5.1 - Pacnpenenenue Tpy1oEMKOCTH TUCHMITIMHEI 110 BUJaM padoT Mo ceMecTpaM JJis
CTYJEHTOB OYHOT'0 O0yUYEHUS

TpynoémkocTh B yac
Bua yuyeOHo# padoThl Bceero B 1.4. no cemecrpam
yac. 4 cem
dopmat u3yuyeHUs AMCHUTIUHBI C MCIOJIb30BAHUEM 3JIEMEHTOB JIEKTPOHHOTO
0o0yueHUS
OO0 ast Tpy10éMKOCTh TUCIUIUIMHBI IO y4eOHOMY IJIAHY 144 144
1. KonrakTHast padora: 57 57
1.1 AyauTopHasi padoTa, B TOM YHcJje: 51 51
3aHATHA JeKIMoHHOTO THMa (JI) 17 17
3aHsTHs ceMuHapcekoro Tuna (I13-cemunapsl, mpakT. 3aHATHS U Ap)
nabopaTopasie pabotsr (JIP) 34 34
1.2 BHeayauTopHasi, B TOM 4YHCJIE 6 6
KypcoBast pabora (mpoekt) (KP/KII) (koHCymbTaImst, 3ammra)
TEKYIIHMH KOHTPOJIb, KOHCYJIBTAIMH I10 AUCIMIUINHE 4 4
KOHTaKTHas paboTa Ha rmpoMexyTouHoM KoHTpose (KPA) 2 2
2. CamocrositeansHasi pagora (CPC) 60 60
pedepar/acce (IOATOTOBKA)
pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)
KOHTpOJIbHasi paboTa
KypcoBast padota/mpoekt (KP/KII) (moarotoBka)
CaMOCTOSATENILHOE N3yUEeHUE PA3JIeNIOB, CAMONIOATOTOBKA (ITpopaboTka u 60 60
MIOBTOPEHHE JIEKIIHOHHOTO MaTepuala 1 MaTepraia y4eOHUKOB U y9eOHBIX
OCOOMH, MOArOTOBKA K JJAOOPaTOPHBIM U MPAKTHYECKUM 3aHATHAM, KOJI-
JIOKBUYM H T.]I.)
[ToaroroBka K 9k3aMeHy (KOHTPOJIb) 27 27
[ToaroroBka K 3a4€ry/ 3a4€Ty C OLEHKOH (KOHTPOJIb)

Tabnuma 5.2 - Pactipenenenne Tpy10€MKOCTH TUCITUATIIMHEI IO BUIaM pabOT MO ceMecTpaM JIJist
CTYJICHTOB OYHO-320YHOT0 O0yUYCHUS




TpynoémkocTs B 4ac

Bun yuedHoii padoThI Bcero B T1.4. o cemecTpam
yac. 6 cem
dopmat U3yueHUs! AUCHUTIIHHBI C HCIIOJIb30BaHUEM DIIEMEHTOB JICKTPOHHOT'O
00y4deHHS

O0mast TPyA0EMKOCTD JHUCIMILUIMHBI 10 yYEOHOMY IIJIaHy 144 144
1. KonrakTHas padora: 40 40
1.1 AyautopHasi pa6oTa, B TOM YHCJI€: 34 34
3aHATHA JeKIMoHHOTO THMa (JI) 17 17
3aHATH ceMuHapckoro Tumna (I13-ceMuHapsl, mpaxT. 3aHATHS U Ap)

nabopaTopasie pabotsr (JIP) 17 17
1.2 BHeayauTopHasi, B TOM 4HCJIe 6 6
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaImst, 3ammra)

TEKYIIMH KOHTPOJIb, KOHCYJIBTALMU N0 TUCIHIUIMHE 4 4
KOHTaKTHas paboTa Ha nmpoMexxyTodHoM KoHTpoie (KPA) 2 2

2. CamocrosiTeapHas padora (CPC) 77 77
pedepat/acce (MOATOTOBKA)

pacuétHo-rpadmaeckas padora (PI'P) (moaroroska)

KOHTpOJIbHAs paboTa

KypcoBast pabota/mpoexT (KP/KII) (monroroska)

CaMOCTOSATENIFHOE U3yUCHHE Pa3JIelIOB, CAMOMIOATOTOBKA (IpopaboTKa 1 77 77
MOBTOPEHHE JICKIIMOHHOTO MaTepuajla ¥ MaTepraia yYeOHUKOB H Y9eOHBIX
MOCOOMIA, MOATOTOBKA K JIA00OPATOPHBIM M MPAKTHYCCKHM 3aHATHSIM, KOJI-
JIOKBUYM H T.1I.)
[ToxroToBka K 3x3aMeHy (KOHTPOJIh) 27 27

[MoxroToBka k 3a4éTy/ 3a4€Ty C OIEHKOH (KOHTPOJIb)

Tabnuua 5.3 - Pacnpenenenue Tpy1oEMKOCTH TUCIMILIMHBI 110 BUJIaM paboT 10 cemecTpam JUis

CTYJICHTOB 3a0YHOTO OOY4EHHS

TpynoémkocTh B yac

Bua yuyeOHo# padoThl Bceero B 1.4. no cemecrpam
yac. 3 Kypc
dopmaT H3yueHUsl AUCHUTIINHBI C MCTIOJIb30BAHUEM 3JIEMEHTOB MIEKTPOHHOTO
0o0yueHUS

Oo6mast TpyA0éMKOCTh JUCIUTUIMHBI 0 yUeOHOMY TIaHy 144 144
1. KonrakTHas padora: 16 16
1.1 AynutopHasi paboTa, B TOM YucJje: 10 10
3aHATHS JIeKIMOoHHOTO ThMa (JI) 4 4
3aHATHs ceMuHapckoro tuna (I13-ceMuHapsl, MpakT. 3aHATHS U Ip)

naboparopHsle pabotsl (JIP) 6 6
1.2 BHeayauTopHasi, B TOM 4HCJIe 6 6
KypcoBast padota (npoekt) (KP/KII) (koHCybTalIsl, 3a11Ta)

TEKYIIHMH KOHTPOJIb, KOHCYJIBTAIMH I10 AUCIMIUINHE 4 4
KOHTaKTHas paboTa Ha rmpoMexyTouHoM KoHTpoiie (KPA) 2 2

2. CamocrositeansHasi pagora (CPC) 119 119
pedepar/acce (MOArOTOBKA)

pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)

KOHTpOJIbHasl paboTa

KypcoBast padota/mpoekt (KP/KII) (moarotoBka)

CaMOCTOSATENILHOE N3yUYEeHUE PA3/IeNIOB, CAMOIIOATOTOBKA (popaboTKa 1 119 119
MIOBTOPEHHE JIEKIHOHHOTO MaTepuaja U MaTepHuania yaeOHUKOB U yueOHBIX
OCOOMH, MOrOTOBKA K JIAOOPATOPHBIM U IPAKTHYECKUM 3aHATHSAM, KOJI-
JIOKBUYM H T.[1.)
[ToaroroBka K 9k3aMeHy (KOHTPOJIb) 9 9

IMoaroroBka K 3a4€ry/ 3a4€Ty C OLIEHKOH (KOHTPOJIb)




5.2 Conep:xaHue TUCHUILIMHDBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Tabnuna 5.4 - Coneprkanue JUCUMILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM JUIsl CTYIEHTOB OYHOTO 00Y4EeHHUS

Buapl yueoHoii padoThl (ac)

IInanupyemsble (KOHTpO- KonTakTHas pa6oTa % s HaumeHnoBanue Peanuzanus B HaumeroBauue pas-
JIIpyeMble) pe3yabTaThl z £ HCI0JIb3YeMBbIX pamkax IIpak-
2z . padoTaHHOro Jjek-
ocBoeHusi: ko1 YK; HaumenoBanmue pa3jienos, - Y 58 AKTHBHBIX H THYECKOH Mmoj-
A& 3 23 g = Bun CPC TPOHHOI'0 Kypca
OIIK; IIK u mHaukaTo- TeM = S £ S F e s HHTEPAKTHBHBIX TOTOBKH
Eo|E85 &7 & |E°F (TpPy10eMKOCTH B
PbI J0CTHKEHUs] KOMITe- S8 |888 £t O |g= o0pazoBaTeib- (Tpya0oeMKOCTh
o 25 |oayF EE g |25 . qacax)
TEHIHUH = ~ Lg @ E = § \g HBIX TEXHOJIOI'MHA B llacax)
= £ E- ; O =
Pazgen 1. IlpensapurejbHasi 00padoTKa JAHHBIX
IIKC-1 -UTIKC-1.2. Tema 1.1. Beenenue. Ilo- 1 3 IToarotoBka k nexkuusaMm | Bupeo-mexius.
CTaHOBKa 3aJaydl MallWH- [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
HOTO O0yYCHUS KOHCYJIbTAIHs.
Tema 1.2. IIpenBapureinn- 2 3 ITonroroBka k nekmusaM | Bupeo-nmexims.
Hast 00paboTKa TaHHBIX [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHS.
Tema nadopatopHoii pa- 8 3 | llonroroBka k mnabopa- | Buneo-
00THI: TopHO#t pabore [7.4.1] KoH(DepeHIs
Beeaenne B metoanl oOpa-
OOTKM JaHHBIX C UCIIOIB30-
BarareM NUmMPy u Pandas
Tema nadopatopHoii pa- 8 4 | IloaroroBka k Jnabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
[IpenBapurensHas  oOpa-
00TKa MaHHBIX
Hroro no 1 pasneny 3 16 2 13
Paznen 2. Meroabl Kiaccu(puKanuu
IIKC-1 -UIIKC-1.2. Tema 2.1 JIuHeHHbINH Ki1ac- 2 10 | IToaroroBka K neKiusM | Buueo-imekius.
cudukaTop [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
Tema 2.2 MeTpuku Kade- 2 10 | IToaroroBka K AeKmusAM | Buueo-nmexius.
cTBa [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJBTAITHS.
Tema 2.3 Merpuieckuii 2 7 ITogroroBka K mnekumsM | Bumeo-iekmus.
Kiaccu(puKaTop [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJBTAITHS.




Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak-
ocpoennsi: kox YK; HaumenoBanue pasnenos, L = g5 § E B AKTHBHBIX H THYECKO 1moJ- paboraHHoro JJiek-
OIIK; IIK u uaaukaro- TeM = & 5 g E 4= un CPC HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
Pbl JOCTHKEHHS KOMIIe- £l ) E_‘g 3 E = 6 E = 3 o0pasoBaTeb- (TPyAOEMKOCTh (tpynoemxocts B
TeHnuii E Z 8 ;'5 g E = |S E HBIX TEXHOJIOT Uil B 4acax) Hacax)
HIEH I
Tema 2.4 MuorokiaccoBas 2 7 ITogroroBka k mnexkumsaM | Bumeo-mekmus.
KITACCH(UKAIIASL [7.1.1,7.1.2,7.21-7.2.3] | Jekuus-
KOHCYJBTAITHS.
Tema 2.5 Knaccudukarop 2 3 ITonroroBka k nekmusM | Bupeo-nexims.
Baiieca [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJBTAITHS.
Tema mnabopartopHoii pa- 8 3 | [loxroroBka k mabopa- | Buneo-
00THI: TOpHO#t pabore [7.4.1] KOH(epeHIs
“ Mertonsl Kiaccuukanuu
IaHHBIX
Hroro no 2 paznery 10 8 2 40
Pasnen 3. PerpeccoHHBIH aHAJIN3 JAHHBIX
TIKC-1 -UTIKC-1.2. Tema 3.1 MmuoromepHas 2 2 TTogroroBka k nexkumsaM | Bumeo-mekius.
JIMHEHHAs perpeccust [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJbTAITHS.
Tema 3.2. KNN perpeccust 2 3 TTogroroBka k nexkumsaM | Bumeo-mekimus.
[7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJbTAITHS.
Tema Jna0opaTopHoii pa- 10 2 | IlonroroBka k mnabopa- | Buneo-
60ThI: TopHO#t pabore [7.4.1] KoH(DepeHIns
“PerpecCHOHHBI  aHaJIN3
JaHHBIX”
Hroro no 3 pasneny 4 10 2 7
Hroro 3a cemectp 17 34 6 60

Tabmuma 5.5 - Conepkanue TUCIUILIAHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM JIJIsl CTYICHTOB OYHO-320YHOTO 00yUYEeHUS




Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumenoBanue Peasnuzauus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl zE HCHOJIb3YeMbIX paMKax Elpax- PABOTAHHOTO DeK-
ocBoenus: koa YK; HaumenoBanmue pazjienos, . - g5 58 | Bux CPC AKTUBHBIX U THYECKOH Mo~ TDOHHOI0 KVDea
OIIK; IIK u uaauKaro- TeM = & 5 g E 23 " HHTEPAKTHBHBIX TOTOBKH P yp
Pbl JOCTHKEHHS KOMIIe- £l ) E_‘g 3 E = 6 E = o0pasoBaTeb- (TPyAOEMKOCTh (tpynoemxocts B
TeHI Uil é £ \5 ;'5 E E = % E HBIX TEXHOJIOTHIi B 4acax) Hacax)
S E ==-§ S &
Pa3gea 1. IlpenBapute/ibHasi 00padoTKa JaHHBIX
TIKC-1 -UTIKC-1.2. Tema 1.1. Beegenne. Ilo- 1 5 ITogroroBka k nexkumsaM | Bumeo-mekmus.
CTaHOBKAa 3a/Ja4yd MallWH- [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
HOTO O0y4YCHHS KOHCYJbTAITHS.
Tema 1.2. IIpenBaputens- 2 5 IloaroroBka k nexkuusMm | Bugeo-nekmus.
Hast 00paboTKa TaHHBIX [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
Tema mnabopartopHoii pa- 4 5 | IlogroroBka k mabopa- | Buneo-
60ThBI: TOpHOI1 padore [7.4.1] KOH(DepeHIUs
Beenenne B MeTonsl oOpa-
OOTKH JTaHHBIX C MCIIOJIb30-
BanneM NUmMPY u Pandas
Tema mnabopaTtopHoii pa- 4 5 | [loxroroBka k mnabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
[IpenBaputenbHas  obOpa-
0OTKa JaHHBIX
Hroro no 1 pazneny 3 8 2 20
Pa3nen 2. Meroabl K1accupukanun
TIKC-1 -UTIKC-1.2. Tema 2.1 JIuneiHblii Kiac- 2 10 | IToaroroBka K neKmusaM | Bupueo-nmexius.
cUpuKaTop [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
Tema 2.2 MeTpuku Kaue- 2 10 | IToaroroBka K AeKmusAM | Buueo-nmexius.
cTBa [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
KOHCYJIbTAIHS.
Tema 2.3 Merpuueckui 2 7 IloagroroBka x nekuwsiM | Buaeo-iekius.
KiaccudukaTop [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHS.
Tema 2.4 MHorokiaccoBas 2 7 IloaroroBka k nekiusaMm | Bumeo-mekius.
KiaccuuKaus [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
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Buasl yue6Hoi paboThl (4ac)
I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl A HCIOJIB3YeMbIX pamkax Ipak-
2= . padoTaHHOro0 JJleK-
ocBoenus: koa YK; HaumeHnoBanue pasneios, e g5 58 | Bz CPC AKTHBHBIX U THYECKOH Moa- TDOHHOI0 KVDea
OIIK; IIK u uaauKaro- TeM = & £ g5 23 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|zea ¥ % e |2 Z _ (TPyA0EMKOCTh B
Pbl IOCTHIKEHHS KOMTTe SE|28s 28 S |2 = oGpa3oBaTeib : (TpyA0eMKOCTH wacax)
TeHIUH é = e c:_; =~ E E § é HBIX T€XHOJOTr Uil B Yacax)
= E é- g O =
Tema 2.5 Knaccudukarop 2 3 ITogroroBka k mnexkumsaM | Bumeo-mekmus.
Baiteca [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJBTAITHS.
Tema mnaGopatopHoii pa- 4 3 | [loxroroBka k mabopa- | Buneo-
60ThBI: TOpHOI1 padore [7.4.1] KoH(DepeHIus
“ Mertonsl Kmaccupukanuu
ITaHHBIX
Hroro no 2 pa3zneny 10 4 2 40
Pasnen 3. PerpeccoHHBIN aHATN3 JaHHBIX
IMKC-1 -UTIKC-1.2. Tema 3.1 MuoromepHas | 2 6 | [lomroroBka k nexkumsMm | Bugeo-nekius.
JIMHEelHas perpeccust [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
KOHCYJIbTaITHsI.
Tema 3.2. KNN perpeccust 2 5 TTogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIIHS.
Tema mnabopartopHoii pa- 5 6 | [lomroroBka k mabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
“PerpeccCHOHHBI  aHAIM3
JIAHHBIX
HTroro no 3 pasneny 4 5 2 17
HToro 3a cemectp 17 17 6 77

Tabmuua 5.6 - ConepkaHue IUCIUILTUHBI, CTPYKTYPHUPOBAHHOE MO TEMaM ISl CTYAEHTOB 3a04HOTO 00y4eHUs
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Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl zE HCHOJIb3YeMBbIX paMKax Elpax- PABOTAHHOTO DeK-
ocBoenus: koa YK; HaumenoBanmue pazjienos, . - g5 58 | Bux CPC AKTHUBHBIX U THYECKOH Mmoa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & 5 g E 23 " HHTEPAKTHBHBIX TOTOBKH P yp
Pbl JOCTHKEHHS KOMIIe- £l ) E_‘g 3 E = 6 E i o0pasoBaTeb- (TPyAOEMKOCTh (tpynoemxocts B
TeHI Uil é Z 8 ;'5 g E = |g E HBIX TEXHOJIOTHIi B 4acax) Hacax)
HIEH I
Pa3gea 1. IlpenBapute/ibHasi 00padoTKa JAHHBIX
TIKC-1 -UTIKC-1.2. Tema 1.1. Beeneune. Ilo- | 0.5 6 ITogroroBka k nexkumsaM | Bumeo-mekmus.
CTaHOBKAa 3a/Ja4yd MallWH- [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
HOTO O0y4YCHHS KOHCYJbTAITHS.
Tema 1.2. Ilpensapurens- | 0.5 6 | [NogroroBka k JekiusM | Bumeo-nekuus.
Hast 00paboTKa TaHHBIX [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
Tema mnabopartopHoii pa- 1 6 | [lomroroBka k mabopa- | Buneo-
60ThBI: TOpHOI1 padore [7.4.1] KOH(DepeHIUs
Beenenne B MeTonsl oOpa-
OOTKHU JaHHBIX C HUCIIOJIB30-
BanneM NUmMPY u Pandas
Tema mnabopaTtopHoii pa- 1 8 | [loxroroBka k mnabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
[IpenBaputenbHas  obOpa-
0OTKa JaHHBIX
Hroro no 1 pazneny 1 2 2 26
Pa3nen 2. Meroabl K1accupukanun
TIKC-1 -UTIKC-1.2. Tema 2.1 JIuneitnsiii xinac- | 0.5 20 | IMoaroroBka K JekuusM | Bumeo-jekuus.
cudukaTop [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
Tema 2.2 Metpuku kxaue- | 0.5 20 | IMoaroroBka K JekuusM | Bumeo-jekuus.
cTBa [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHS.
Tema 2.3 Merpuueckuii | 0.5 14 | IloaroroBka K HeKiusM | Buueo-imekius.
KiaccudukaTop [7.1.1,7.1.2,7.21-7.2.3] | Jlekuus-
KOHCYJIbTAIHS.
Tema 2.4 MHuorokiaccoBas 14 | TloaroroBka K JeKIusAM | Bumeo-mexmus.
KiaccuuKaus [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIHs.
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Buasl yue6Hoi paboThl (4ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl zE HCIOJIB3YeMbIX paMKax {Ipax- PABOTAHHOTO DeK-
ocBoenus: kox YK; HaumeHnoBanue pasneios, . - g5 58 | Bux CPC AKTHBHBIX U THYECKOH Moa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & 5 g5 23 " HHTEPAKTHBHBIX TOTOBKH P yp
) Eo|E83 23| & |E°F ) (Tpya0eMKoOCTh B
Pbl IOCTHIKEHHS KOMTTe SE|28s 28 S |2 = o0pasoBaTeib : (TpyA0eMKOCTH wacax)
TeHIUH Chd = g ~ E E z é HBIX TeXHOJIOTHil B yacax)
= E é- g O =
Tema 2.5 Kmaccudurarop | 0.5 6 ITogroroBka k mnexkumsaM | Bumeo-mekmus.
Baiteca [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJBTAITHS.
Tema mnaGopatopHoii pa- 2 6 | [lomroroBka k mabopa- | Buneo-
60ThBI: TOpHOI1 padore [7.4.1] KoH(DepeHIus
“ Mertonsl KiIaccupUKaAn
ITaHHBIX
Hroro no 2 pazaeny 2 2 2 80
Pasnen 3. PerpeccoHHBINH aHAJIU3 JAHHBIX
IMKC-1 -UTIKC-1.2. Tema 3.1 Muoromepnas | 0.5 4 | IloxroToBka K nekuusMm | Bupeo-nexius.
JIMHEelHas perpeccust [7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJbTAIHs.
Tema 3.2. KNN perpeccust 0.5 5 TTogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1,7.1.2,7.2.1-7.2.3] | Jlekuus-
KOHCYJIbTAIIHS.
Tema mnabopartopHoii pa- 2 4 | IlogroroBka k mnabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
“PerpeccCHOHHBI  aHAIM3
ITaHHBIX"
Hroro no 3 pazaeay 1 2 2 13
Hroro 3a cemectp 4 6 6 119
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6. TEKYIIUHA

KOHTPOJIb

YCIIEBAEMOCTH

n INPOMEXYTOYHASA
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

6.1 TunoBbie KOHTPOJbHbIE 3aJaHHUsI WJIH HHble MaTepHaJbl, HEOOXOAMMBbIE ISl OLEHKH
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

KOMITIEKT OIEHOUYHBIX CPEJACTB sIBIsieTCS HeoThemiieMon yacTbio @OC u xpaHuTcs Ha Kadeape
«BpruncIUTENBHBIE CUCTEMBI U TEXHOJIOTUH.

6.2 Onucanue mnokKa3zaTejieii W KPUTEPHEB KOHTPOJISAA YCINEeBAeMOCTH, ONHCAHHME IIKAJ

OICHUBAaHUSA

Tabmuma 6.1 - [Ipu TexymemM KOHTpoJIe (KOHTPOJILHBIC HEJCNIN) M OIEHKA BHIMIOTHCHHSI
71a00paTOPHBIX pabOT

IlIkamna JK3aMeH
OLlCHUBAHUSA
40<R<=50 OTnuyHO
30<R<=40 Xoporo
20<R<=30 VY 10BIETBOPUTETHHO
O<R<=20 HeynosneTBopurensHO

HpI/I MMPOMCIKKYTOUYHOM KOHTPOJIC YCHECBACMOCTb CTYACHTOB OLICHUBACTCA 110 tleTI:.IpeX6a.]'I.]'IbHOI‘/’I
CUCTEMC KOTIUYHO», «XOPOII0», KYAOBJICTBOPUTCIILHO», «HCYAOBJIICTBOPUTCIILHO).

Tabmuma 6.2 — Kpurepuu orieHUBaHUS pe3yiibTata 00yUeHHUs MO TUCITUTUIMHE U ITKaJia OIICHUBAHUS

Kpurtepuu oueHnBaHus pe3y1bTaTOB 00yUeHHs

OrneHka OneHka OneHka Onexka
Kox u HamMeHo- Blfl‘]’f:l :‘ ::;[1::::(;- «HEY/I0BJIETBOPUTEIb- «YIOBJIETBOPUTE b~ «xopoio» / «OTIIMYHOY» /
BaHMe KOMIIe- HO» HO» / «3aUTEHO» «BavYTCHO» «3a4YTCHO»
TeHIHH Pa A0CTHREH A / «He 3a4TEHO» 60-74% 75-89% 90-100%
KOMIETEH M 0-59% OT max peHTHHTOBOMN OT max peiTHHTO- OT max pedTHHTO-
OT max pEUTUHIOBOU OL€EHKH KOHTPOJIA BOU BOU
OLCHKU KOHTPOJIA OLCHKH KOHTPOJIA OICHKU KOHTPOJIA
IIKC-1. Cmnoco- | UIIKC-1.2. Paspa- | He 3Haer ocHOBHBIE | YacTHUHO 3HaeT | 3HaeT OCHOBHEIEC | 3HAET OCHOBHBIC
Oen  paspabarbl- | OaTbiBaeT alro- | MeroApl  MAaIIMHHOIO | OCHOBHBIE METOABI | METOABI MaIIMH- | METOJAbl MAaIllWH-
Bath MOZeMH | PUTMBL  QYHKUMO- | oGyyemus. MAaIllMHHOTO 00yd4e- | HOro o0yueHwsI. HOTO 00y4eHusl.
KOMIIOHCHTOB M | HHMPOBAHMA BLITHIC- | Ho yyieer pealdW30BBI- | HHESL VMmeer peamuso- | YMeeT peannso-
AJIT'OPUTMbL JIUTCIIBHONU TCXHU-
(YHKIIOHHpOBa- | Ku 1 aBTOMATHSH- BaTh aJIrOpPUTMBI Ma- | YacTHYHO yMEET | BbIBATh aJrOPUT- | BBIBATH aJTOPHUT-
HUS  BMECIE- | pOBaHHEIX cucrem | [WMHHOTO 00y4YeHHs B | PCaM30BBIBATH aj- | MBI MAIIMHHOTO | MBI  MAIIMHHOIO
TeThHON TEXHHKH BHJIE ITPOrPaMM TOPUTMBI MAIIMHHO- | O0yYeHHUs B BUIAE | OOy4YEeHHS B BHUIE
W aBTOMaTH3HPO- He Brnageer HaBbIKaMu | r0 OOyYCHHS B BHIC | MPOrpamM. POTPaMM.
BaHHBIX CHCTEM MPUMEHECHHST ~ COBpE- | MPOTPaMM. YactiuHo Bnaje- | Bmajgeer HaBbika-
MEHHBIX  mporpamm- | He Bmajgeer HaBbI- | er HABBIKAMH | MU  MIPUMCHCHHS
HBIX OHOJHOTEK Ma- | KAMH TIPUMCHEHUS | MPUMEHEHHs CO- | COBPEMEHHBIX
OIMHHOTO  OOYYCHHS | COBPEMCHHBIX TMPO- | BPEMEHHBIX IIPO- | MPOTPAMMHBIX
NP  peIIeHWH 3a/ad | TPaMMHBIX OHMONMO- | TpaMMHBIX OnO- | OubmMoTexk  Ma-
aHau3a OONBIINX | TEK MAIIMHHOTO | JIMOTEK MAIIWH- | IIHHHOTO 00ydYe-
JAHHBIX O0y4YeHHsT TMPH pe- | HOro  OOYYeHHUs | HHS IIPH PELICHUN
IICHUW 3aJad aHa- | MpH peleHnn | 3amad aHanm3a
nm3a OONBINMX AaH- | 3a7a4  aHaJIM3a | OOJBIINX JaH-
HBIX. OompmmMX  JaH- | HEIX.
HBIX.
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Tabnuua 6.3 - Kputepuu orieHuBanus

Ouenka Kpurepuu ouenuBanus
Bricokuit ypoBeHb OLICHKY «OTJIMYHO» 3aCIy’XKMBaeT CTYACHT, OCBOUBIIUI 3HAHUS, YMEHHS, KOMIIETECH-
«5» LMY U TEOPETUYECKHI Marepuan 0e3 mpoOenoB; BHIOJIHUBIIMI BCe 3a/aHMs, TIPEay-
(oTM4IHO) CMOTPEHHBIC YYE€OHBIM IUIAHOM Ha BBICOKOM Kau€CTBCHHOM YPOBHE; IPAKTHYECKHUE

HaBBIKHU MPO(ECCHOHANBHOTO MPUMEHEHHS OCBOSHHBIX 3HAHUH c(hOpMHUPOBaHEIL.

CpemHmii ypoBeHB «4»

OLECHKY «XOPOII0» 3aCIIyKUBAC€T CTYACHT, MPAKTUIECCKH ITOJIHOCTBIO OCBOHMBIIIHI 3Ha-
HUA, YMCHHUSA, KOMIIETCHIIUN U TeOpCTI/I‘-IeCKI/Iﬁ Mmarepua, y‘le6HbIe 3aJJaHuA HE OLICHC-

(xopom10)
HBl MAKCUMAJIbHBIM YHCJIOM OaljIoB, B OCHOBHOM C(hOpPMHPOBAI MPAKTHUECKHE HABbI-
KH.
IToporoBelit ypoBeHb | OLECHKY «yAOBJETBOPUTEIbHO» 3aCIy)KUBACT CTYACHT, YACTHYHO C MpoOesaMu 0CBO-
«3» (yIOBJIETBOPH- | MBIIHMI 3HAHHS, yMEHHS, KOMIICTCHIIMU ¥ TEOPETUUECKHI MaTepHal, MHOTHE y4eOHbIe
TENBHO) 3aaHus TUOO HE BBITIOIHHI, JIMOO OHM OIICHEHBI YHCIIOM OaUIOB OJU3KUM K MHHH-

MaJIbHOMY, HCKOTOPBIC NIPAKTUYCCKNUEC HABbIKU HE Cq)OpMI/IpOBaHLI.

MuHuManbsHbIA ypo- B
BeHb «2» (HeyoBie- | HMA, KOMNCTCHIMA M TCOPETHHECKHH MaTepuar, ydeOHbIC 3aJaHusl HE BBINOJIHMI,

TBOPHUTENHHO) MPaKTHYECKHUE HABBIKU HE C(HOPMHUPOBAHEI.

OLICHKY «HCYHAOBJICTBOPUTCIILHO» 3aCIIy>KMBACT CTYACHT, HE OCBOMBIITHH 3HaHUsA, YMC-

7. YYEBHO-METOJUMYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

7.1 YueOnas aureparypa

7.1.1.

7.1.2.

Makmanos, A. B. CoBpeMeHHbIE TeXHOJIOTMH UHTEIUIEKTYaIbHOTO aHaN3a JaHHbIX : y4eO-
Hoe mocobue s cro / A. B. Makmanos, A. E. Xypasnes, JI. H. Temnsikaps. — CaHKT-
[TetepOypr : Jlanb, 2020. — 228 c. — ISBN 978-5-8114-5451-8. — TekcT : 3MEKTPOHHBIH
// Jlanb : anekTponHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/Kypoy3
Jlx. Kommerotepaele cetn. MHoroypoBHeBasi apxurextypa Murtepnera / J[x. Kypoys, K.
Pocc. — 2-e m3xa. — CII6.: ITurep, 2004. — 765 c.

Anexkcee, JI. C. TexHOIOTMH HHTEIEKTYaIbHOTO aHAIN3a JIaHHBIX : ydeOHoe mocobue / [1.
C. AnekceeB. — Koctpoma : KI'Y um. H.A. Hekpacosa, 2020. — 141 c¢. — ISBN 978-5-
8285-1083-2. — TekcT : 31neKTpOoHHbIN // JIaHb : 3MeKTPOHHO-OMOIMOTEeYHAsE cUcTeMa. —
URL.: https://e.lanbook.com/book/160082

7.2 CnpaBo4Ho-0ub1uorpaduyeckas Jureparypa
—  YYeOHUKU U yueOHble NOCoOUs.

7.2.1

7.2.2

7.2.3

Opemnixos, B. W. HTenekTyanbHbli aHanu3 JaHHBIX : yaeOHoe nocobue / B. Y. Opemikos.
— Pszans : PIPTY, 2017. — 160 c. — TekcT : anekTpoHHbIi // JIaHb : 3JI€KTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/168028

CogseroB b.fl. Mogenuposanue cuctem. [Ipaktukym // M. : Beicur.ik., 2009. ISBN 978-5-
06-006133-8

C. W. IBopeukwuii [u ap.] MoaenupoBanue cucrteM // M. : Akagemus, 2009. ISBN 978-5-
7695-4737-9

7.3 TlepeyeHb )KYpHAJIOB 1O MPOQUIIIO AUCHUITHHBI

7.3.1

7.3.2

7.3.3

HaydHo-TexHUYeCKHil U HayYHO-TIPOU3BOICTBEHHBIN )ypHan MH)opMallMoHHbBIE TEXHOIO-
ruu JKypaan "Mudopmanuonnsle TexHojiornu' (novtex.ru).

Nudopmannonnsie pecypcsl Poccun. Poccuiickas accornuanusi 3I€KTPOHHBIX OHOIMOTEK.
Nudopmanmonnsie Pecypenl Poccnu — Poccuniickast accorpaiiys dIeKTPOHHBIX OMOINOTEK
(aselibrary.ru).

Kypnan «MHpOopMalMOHHBIE TEXHOJOTUH M BBIYUCIUTEIbHBIC CUCTeMbD». KypHan «UH-
(hopMalMoHHBIE TEXHOJIOTHH M BBIUMCIUTENbHBIE cucTeMbDy - Aboutjournal (jitcs.ru)
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7.4 MeTonnueckne yKa3zaHusl, PpeKOMEHIAIUN U IPyrue MaTepuajbl K 3aHATHAM
7.4.1 Meroauyeckre yKazaHHs IO BBIMOJHEHUIO JJA0OPATOPHBIX padOT MO AUCHUILIMHE MarH
HOe oOydeHre B OyMa)KHOM BapuaHTE HaXOATCs Ha Kadenpe «BrlYuCIuTebHBIE CHCTEMBI
U TEXHOJIOTUN». DJICKTPOHHBIC BApPHAHTHI METOAMYECKIX YKa3aHHUU 1O BHIMOJIHEHHIO J1Tabopa
TOPHBIX PabOT OTHPABISAIOTCS HA JIEKTPOHHBIC aapeca TPYIIIL.

8. UH®OPMAILUOHHOE OBECINHEYEHHUE JUCLHUIIJINHBI

Y4eOHbI TpoIecc Mo JUCIHUIUIMHE 00ecledeH HEeOOXOAUMBIM KOMIUJIEKTOM CBOOOJHO pacmpo-
CTpaHsIEeMOr0o POTPaAMMHOTO oOecredeHus (COCTaB Mo TUCIHILTUHE onperenieH B Hactosimed PIT/l u mon-
JICKUT OOHOBJICHUIO TIPU HEOOXOJUMOCTH).

8.1 llepeyenb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

Ta6muua 8.1 - [lepeyeHp AMEKTPOHHBIX OMOIHMOTEUHBIX CUCTEM

Ne HaunmenoBanue 96C Ccplika k 9BC
Jlann https://e.lanbook.com/
2 FOpaiit https://biblio-online.ru/

8.2 [lepeveHnb cBOOOTHO PACTIPOCTPAHSIEMOT0 MPOTrPAMMHOIO 00ecedyeHust

Tabnuua 8.2 — [IporpammHoe obecrieueHue, UCIOoIb3yeMOoe CTYACHTaMH OYHOTO 00y4eHUs

IIporpammHuoe obecnieueHue, IIporpammHoe ob0ecnieueHne CBOOOTIHOT0 PacpoCTPaHEeHU s
HCI0JIb3YyeMoe B
YHMBEpPCUTETE HA

JAOTrOBOPHOM OCHOBE

- Python 3 (https://www.python.org/downloads/ )

Google Colab (https://colab.research.google.com/)
Webots (https://cyberbotics.com/)

Tabnuma 8.3 — [IporpammHoOe oOecnieueHre, HCIOIb3yeMOe CTYACHTaAMU 0YHO-3204HOT0, 320YHOTO
o0y4eHus

IIporpammHoe o0ecnieuenue, IIporpammHoe o0ecnieueHne CBOOOIHOI0 pacpoCTPaHEeHU S
HCIOJIb3yeMoe B
YHHBeEpCcHTeTEe Ha

JOTOBOPHOM OCHOBE

- Python 3 (https://www.python.org/downloads/ )

Google Colab (https://colab.research.google.com/)
Webots (https://cyberbotics.com/)

8.3 IlepeyeHb coBpeMeHHbIX NPO(ecCHOHAIbHBIX ©0a3 JaHHBIX U HWHGOPMALMOHHBIX
CIIPaBOYHBLIX CUCTEM

B tabmume 8.4 ykaszaH nepedeHb NMpodeccHOHATBHBIX 0a3 JaHHBIX M HH()OPMAIIMOHHBIX CIPABOY-
HBIX CUCTEM, K KOTOPBIM oOecreueH JocTyn (yaaleHHbId ocTy). JlaHHBINA epedeHb MOJUIeKHUT OOHOBIIE-
HUIO B cooTBeTCTBUU ¢ TpeboBanusimu OI'OC BO.

B nmanHoM pasnene MOryT ObITh NMPUBEACHBI PECYpChl (CCHUIKM Ha CaiThl), HA KOTOPHIX MOXKHO
HAWTH NOJIE3HYIO JUI Kypca HH(POPMALIKIO, B T.U. CTATUCTUYECKHE WIH CIIPABOYHBIC JJAHHbIE, yueOHbIe Ma-
TepHUaibl, OHJIAWH KypChl U T.[I.
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Tabnuua 8.4 — [lepedeHb COBpEMEHHBIX MPO(PECCHOHANBHBIX 0a3 JaHHBIX U HH()OPMAIIHOHHBIX
CIIPaBOYHBIX CUCTEM

Ne HaunmenoBanne npodeccuonaiabHoii 6a3sl JaHHBIX, | JlocTyn K pecypey (yAajdeHHBIH J0CTYN ¢ yKa3aHUEM
- HH(OPMALIOHHO-CIIPABOYHOI CHCTEMbI CCBLJIKH/IOCTYN M3 JIOKAJIbHOI CeTH YHHBEPCUTETA)
1 2 3
1 basa manHbIX crangaprtoB u periiaMmenToB POCCTAH- https://www.rst.gov.ru/portal/gost/home/standarts
JAPT
2 [Nepeuens npodeccuoHanbHbBIX 0a3 TaHHBIX U HHGOP- https://cyberpedia.su/21x47c0.html
MAalMOHHBIX CIIPABOYHBIX CUCTEM
3 Katasor narTepHOB IPOEKTHPOBAHUS https://refactoring.guru/ru/design-patterns/catalog

9. OBPA30OBATEJIBHBIE PECYPChbI J1JIs1 UYHBAJIMJIOB U JINIL C OB3

B Tabmume 9.1 ykasaH nepedeHb 00pa3oBaTeIbHBIX PECYPCOB, MMEIOLMIMX (POPMBI, aanTHPOBAHHbIE
K OTPaHUYEHMSIM HX 370POBbs, & TAK)KE CBEICHHS O HAIUYUH CIIEIHATBHBIX TEXHHYECKUX CPEJICTB 00yUe-
HMSI KOJUIEKTHBHOTO W WHIMBHIYaJIbHOIO MOJIb30BaHus. [Ipy 3al0IHEHUH TaOIHMIBI MOKET OBITH MCIIOJNb-
30BaHa MH(MOpMaIKs, pasMeIleHHas B mojapasieine «J{ocTymHas cpenay CrelnuaaTn3upOoBaHHOIO pasjena
caiita HI'TY «Csenenus 06 oOpa3oBarenbHO# opranuzanun» https://www.nntu.ru/sveden/accenv/

Tabnuma 9.1 - OGpazoBarenbHbIe pecypchl s HHBaIKUI0B U ul ¢ OB3

Ne Ilepeuenb 00pa3oBaTe/bLHBIX pecypcoB, PU-
cIoco0JIeHHBIX /ISl HCIIO0Ib30BAHUS MHBAIH/1A-
mu u Junamu ¢ OB3

CBeHEHI/Iﬂ 0 HAJIUYNMH CNIeHHAIBHBIX TEXHUYE€CKHUX CPeICTB
Oﬁy‘leﬂlflﬂ KO/IVICKTHUBHOI'0 U HHAUBUAYAJIBbHOI'0 ITOJIB30BA-
HUus

1 OBC «KoHCYNbTaHT CTYAEHT» 03ByYKa KHUT M YBEIMYCHUE MIpUPTa

2 9BC «Jlanb» crienrasbHOe MOOMIIEHOE TIPUIIOKEHHUE - CHHTE3aTOP PeUH,
KOTOPBIH BOCITPOM3BOANT TEKCTHI KHUT M MEHIO HaBUTAIINN

3 9BC «¥Opaiit» BepcHs s cabOBHUISAIIAX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE JIJA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOTI'O MPOUHECCA 1O JUCHUIIJIMHE
J1711 KOHTaKTHOM M CaMOCTOSITETbHOM pabOThl 0OYJAIOIIUXCS BbIICJICHBI TOMEIIEHUS, OCHAIIIEHHBIE
KOMITHIOTEPHOM TEXHUKOMU C MOAKIIOUEHUEM K ceTH "MHTepHeT" 1 oOecriedeHreM JOCTyNa B AJIEKTPOHHYIO
nH(}OPMaIMOHHO-00Pa30BaTEIbHYIO CPEY OPTaHU3AINH:
—  3aJ1 AJIEKTPOHHO-UH(OPMAITMOHHBIX pecypcoB (aya. 2210 — 11 xommbroTepos, aya. 6119 — 9
KOMIIBIOTEPOB);
—  YUTAIBHBINA 3aJ1 OTKPHITOTO JOCTyMa (aya. 6162 — 2 koMIblOTEpa);
— ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[TepedyeHb MaTepUATbHO-TEXHUYECKOTO 00ECIEUCHHsI, HEOOXOMMOTO TS PeaTr3aliy MPOrPaMMbl
OakayaBpuaTa ¥ MPOBEICHUS JTa0OPATOPHBIX PadOT Ui CTYIEHTOB OYHOTO OOYYEHHs, BKIIOYAET B CeOs
KOMITHIOTEPHBIC KJIACCHI

1. Ayo. 5412 kaghedpot « Boruucnumenvnsie cucmemovl U mexHo 102U,

KommbroTepsl OCHaIlleHHBIE HEOOXOIMMBIM O0OpPYIOBAaHHEM, TEXHHUYCCKHMH W 3JCKTPOHHBIMU
cpeAcTBaMU OOydYeHHsS] M KOHTPOJIS 3HAHWKA CTYJEHTOB. 6 pPabO4YMX MECT, BKJIFOYAIOIIMX MOHOOJIOKU
Lenovo S710 Intel Core i3-3240/4 Gb RAM, B cocTaBe JTOKaILHON BEIUYACIUTEILHON CETH, C TOJIKIIIOYE-
HUEM K ceTr HTepHeT.

[Maketsr [1O (muuensunonnoe): Jlnnensus Windows OEM (Bxoswiia B mocTaBKy MOHOOJIOKOB)

[MTakets! 1O (pacmpocTpansemoe 1Mo cBOOOIHOM TUIICH3UN):

— Python 3 (https://www.python.org/downloads/ )
— Google Colab (https://colab.research.google.com/)
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Taxxe, UIsI CAaMOCTOSITENTEHON padOThl 00YYArONINXCs BBIACICHBI OMEIMICHUS, OCHAEHHBIE KOM-
MBIOTEPHON TEXHHUKOW ¢ MOAKIIOYeHHEM K ceTH "MHTepHeT" M obecredeHrueM JOCTyma B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly OpraHU3aIHu:

— ayaurtopus 6543;

— aymutopus 6545 (ITpoexrop Accer — 1mur; I1K Ha 6a3e IntelCoreDuo 2.93 I'T, 2 I'6 O3V, 320

I'6 HDD, monutop Samsung 19° — 11 . IIK moakmrouens: k cetr «HTEpHET» U 00€eceun-
BAIOT JIOCTYII B JICKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA).

11. METOAWYECKUE PEKOMEHJAIIMM OBYYAIOUIUMCS MO OCBOEHUIO
TACIATITAHBI

11.1 O6mme mMeToaUYeCKHEe PeKOMEHAAIMHN I 00YYAIOIIHUXCS M0 OCBOEHHIO TMCHHUILIHHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHHU

JucuunnnHa peanu3yercsi MOCPEICTBOM MPOBEACHUS KOHTAKTHOM pabOThl ¢ 00y4arolMMUCS
(BKJIFOYAsi IPOBEJICHUE TEKYILErO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTENIbHON paboThl 00yJarommxces u
IIPOMEKYTOYHOM aTTECTALUN.

[Ipu npenonaBaHuy JUCHHUILTUHBI « MalIMHHOE 00YYCHHEY, UCIIOIB3YIOTCS COBpEMEHHBIC 00pa3o-

BaTEIIbHBIC TEXHOJIOTHHU, TIO3BOJISIFOIIUE MIOBBICUTH AKTHBHOCTD CTYJCHTOB IPU OCBOCHUHU MaTepHaia Kypca
U MPEIOCTaBUTh KM BO3MOXKHOCTh 3()(DEKTUBHO peaan30BaTh 4achl CAMOCTOSATEIILHOM PabOTHI.

Bech JeKIIMOHHBIA MaTepuall Kypca COMPOBOXIAETCS KOMIIBIOTCPHBIMU MPE3CHTAIMSIMU, B KOTO-
PBIX HATIISAIHO MPEMOTHOCATCS MaTepHall pa3IMUHBIX Pa3[elIOB Kypca M YTO JaeT BO3MOXKHOCTh OOCYAHTh
MaTtcpuall CO CTYACHTaMH BO BPEMs YTCHUA HeKHHﬁ, AKTUBUPOBATH UX ACATCIBHOCTDL IIPU OCBOCHUH MaATC-
puajia. BHCKTPOHHI)IC MaTcpHraJibl J'IGKIII/Iﬁ B nI€puoa AUCTAHOUOHHOTI'O O6y‘-IeHI/I$[ OTIIPABJIAIKOTCA IO JJICK-
TPOHHOU MOYTE Ha a/ipeca IPYII U MOTYT OBITh IMOJYUYEHBI 10 YTEHUS JEKIUK U TPOpadOTaHbl CTYJACHTaMU
B X0JI€ CAMOCTOSITEIbHOU PaOOTHI.

Ha nexuusx, 1a00paToOpHbIX 3aHATUSAX PEATU3YIOTCS UHTEPAKTUBHBIE TEXHOJIOTUH, IPUBETCTBYIOT-
Cs1 BOIPOCHI U OOCY)KJICHMSI, UCIIOJIb3YETCsl IMYHOCTHO-OPUEHTUPOBAHHBIM MOJX0/1, TEXHOJIOTUSI pabOThI B
MaJbIX TPYMIax, YTO MO3BOJISET CTY/AEHTaM MPOSIBUTH CE0s, MOITYYUTh HABBIKM CaAMOCTOSITEILHOIO H3yYe-
HUS MaTepUaa, BEIPOBHATh YPOBEHb 3HAHUM B IPyTIIIE.

Bce Bompochl, BO3HUKILIKE MPU CaMOCTOSITENIbHON paboTe Haja JAOMAIIHUM 3aJaHHEeM IOJIpPOOHO
pa3buparoTcs Ha 1aOOpaTOPHBIX 3aHATUAX U JeKUUsAX. [IpoBOIATCS MHIMBHIyaldbHbIE U TPYIIIOBbIE KOH-
CYJbTAaIlMM C HCIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTUMN: 3JIEKTPOHHAs 110YTa, MEC-
cenmkepsl, Zoom, Discord.

WHunuupyercs akTUBHOCTb CTYJEHTOB, IMOOLIPSIETCS 3aJaHUE JIFOOBIX BOMPOCOB IO MaTepuany,
NPAKTUKYETCS NHAUBUIYaIbHBIA OTBET HA BOIIPOCHI CTYAEHTA, PEKOMEHIYIOTCSI METOBI YCIIEITHOTO CaMO-
CTOSATEIBHOTO YCBOCHHUS MaTepuasa B 3aBUCUMOCTH OT YPOBHS €ro 6a30BOi OJITOTOBKH.

Jj1g o1leHKU 3HaHUM, yMEHUI, HABBIKOB U YPOBHSI C(DOPMHPOBAHHOCTH KOMIETEHIIMH MPUMEHSETCS
0aJUIbHO-PEUTHHIOBAs CCTeMa KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH CTY/EHTOB B MpoOIecce TEKYIEro KOH-
TPOJISL.

[IpomerxyTouHas arTecTanus IpoOBOIUTCA B (hopMe IK3aMEHa C yUETOM TEKYyIlel yCIeBaeMOCTH.

Pe3ysabTaT 00y4yeHHs cUMTAETCHA C(POPMHUPOBAHHBIM HA NMOBBILMIEHHOM YPOBHE, €CIIU TEOPETHU-
4ecKoe CojiepKaHue Kypca OCBOEHO MOJIHOCThIO. IIpH yCTHBIX cobeceoBaHUX CTYJEHT UCUYEPIBIBAIOLIE,
MOCJIEI0BATENbHO, YETKO U JIOTUYECKU U3JIaraeT yuyeOHbIH MaTepualt; CBOOOTHO CIIpaBsieTcs ¢ 3a/1aHUSIMH,
BOIIPOCAaMH, UCIIOJIb3YET B OTBETE JOMOJIHUTENbHBIA MaTepuai. Bee mpeagycMoTpeHHble pabouel yueOHoH
IPOrpaMMOii 3a7jaHKsl BBIIIOJIHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMH TPEOOBAHUSIMHU, CTYIEHT CIIOCOOEH
AQHAIN3UPOBATH MOJTYYEHHBIE PE3YIIbTATHI, POSIBIISIET CAMOCTOSATENBHOCTD MPY BBINIOJIHEHUH 3a1aHUM.

Pe3ysabTar 00yuyeHusi cuuraercsi CpOpMUPOBAHHBIM HA MOPOrOBOM YPOBHE, €CIIM TEOPETHYE-
CKO€ COZIepKaHue Kypca OCBOCHO MOJHOCTHIO. [IpM yCTHBIX cobeceoBaHMSIX CTYICHT IOCIEI0BATENBHO,
YETKO U JIOTMUECKH HM3JIaraeT y4eOHbIIl MaTepHuall; CIpaBIIIeTCs C 3aJaHHUsIMH, BOIPOCAMH, TPEOYIOIIMX
NpUMEHEHUS 3HaHUi; Bce MpeIyCMOTpeHHbIe paboueli yueOHOW mporpaMMoil 3a1aHus BBIITOJHEHBI B COOT-
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BETCTBUU C YCTAHOBJICHHBIMH TPEOOBAHUSMHU, CTYJCHT CIIOCOOEH aHAIM3UPOBATH MOTyYCHHBIC PE3yabTa-
ThI; IPOSIBJISIET CAMOCTOSITEIbHOCTh MPU BBHITTOJTHCHUH 33 JaHUH .
Pe3yabTaT 00yueHus cyuTaercss Hec(pOpMUPOBAHHBIM, €CITH CTY/ICHT IIPH BBHIMTOJHEHUY 3aaHHA
HE JIEMOHCTPUPYET 3HaHMK y4eOHOTO MaTepHalia, JOMyCKaeT OMUOKH, HEYyBEPEHHO, C OOIBIIMMH 3aTPY/I-
HEHUSIMU BBIMIOJIHSCT 3aaHUS, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH, KAUECTBO BHITIOJHEHHBIX 3aj1a-
HUW HE COOTBETCTBYET YCTAaHOBJICHHBIM TPEOOBAHUSM, KQU€CTBO MX BBITOJHEHHUS OIEHEHO YKCIIOM 0ajyioB
HUKE TPEX MO OIEHOYHON CHUCTEME, YTO COOTBETCTBYET JOMOPOTOBOMY YPOBHIO.
11.2 MeToauyeckne yKa3aHus JJIsl 3aHATHH JIEKIIHOHHOTO THIA
JIeKITMOHHBIN KypC MPEANoIaracT CACTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB TEMATH-
YECKOro IjIaHa. B Xo/e JIGKIMOHHBIX 3aHSATHH PAaCKPBIBAIOTCS 0a30BbIC BOIPOCH B PaMKaX Ka)XIOW TEMbI
muciumnael (Tabmune 5.4, 5.5, 5.6). O003Ha4ar0TCs KIIOYEBBIE aCIIEKTHI TEM, a TAK)Ke IEIal0TCs aKIIeH-
Thl Ha HanboJiee CIIOKHBIC U BaXKHBIC MOJIOKESHHUS M3y4aeMOTo MaTepuaiia. MaTepuaibl JEKIUH SBIISTFOTCS
OTIOPHOW OCHOBOM JIJISl TOJAITOTOBKH OOYYAIOMIMXCS K JIA0OPaTOPHBIM paboTaM U BBITIOJIHEHUS 3aIaHUN ca-
MOCTOSITEJIbHOM PabOThI, a TAKXKE K MEPONPUATUSM TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOUHOM
aTTeCTal|H 10 JUCLHUILIMHE.
11.3 MeToauyeckue yKa3aHusi 0 OCBOEHHIO JMCHHUIIJIMHBI HA JIA0OPATOPHBIX padoTax
[ToAroTOBKY K KaXKI0¥ JTa00OpaTOpHOU pabOTe CTYACHT JOKEH HaYaTh C O3HAKOMIICHUS C TUTAHOM
3aHATHUSA, KOTOPBIH OTpayKaeT CoJep KaHue MpeIOKEHHON TeMbl. Kaxxnas BeIoaHeHHas: paboTa ¢ opopm-
JICHHBIM OTYETOM TOJIICKHUT 3alTUTE Y MPEIO1aBaTEIsI.
[Ipu oneHUBaHUY J1a0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOIIEE:
— Ka4eCTBO BBIIOJIHCHUS MMPAKTUICCKONW YaCTH paOOThI M CTEIIEHb COOTBETCTBUS PE3YyIbTATOB PabOTHI
3a/laHHbIM TPEOOBaHUSAM;
— KayecTBO opopMIICHUS OTYETA IO paboOTE;
— Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHHBIC BOTIPOCHI IIPH 3AIIUTE PAOOTHI.
11.4 MeToau4yeckue yKa3aHusi M0 OCBOCHUIO TUCIIUIIJIMHBI HA 3AHATUSIX CEMUHAPCKOT0 THIA
[IpakTuueckue (ceMUHApPCKUE) 3aHATHUS MPEICTABIAIOT COOOM AeTaan3aio JEKIHMOHHOTO Teope-
TUYECKOTO MaTepHalia, IPOBOISITCS B IENISAX 3aKPEIICHHUS Kypca W OXBATHIBAIOT BCE OCHOBHBIC Pa3JIeIibl.
OcHoBHOM (GopMOIl MPOBENEHUS CEMUHAPOB U MPAKTUYECKUX 3aHATUN SBIsieTcs oOCYKIeHHe HamOomee
MPOOJIEMHBIX M CIIOKHBIX BOITPOCOB TIO OT/ACIBHBIM TEMaM, a TaK)Ke PEIIeHUe 3a/1a4 ¥ pa30op MpUMepoB U
CUTYalluil B ayTUTOPHBIX YCIOBHSIX.
[IpakTuueckue (ceMUHapCKKE) 3aHATUS 00OydaroUuIuxcs 00ecneynBaroT:
- POBEPKY M YTOUHEHUE 3HAHUH, MOJTYYSHHBIX Ha JICKIIHSIX;
- TIOJTyYeHUE YMECHHI M HABBIKOB COCTABJICHUS JTOKJIAJIOB U COOOIICHUIA, 0OCYXICHUS BOIPOCOB 110
yueOHOMY MaTepualy AUCUUTIIHNHBL;
- IOJABEJICHUE UTOTOB 3aHIATUH MO PEUTUHIOBOM CHCTEME, COTJIACHO TEXHOJOTMYECKOW KapTe Juc-
LUIIIAHEL.
[TpuBOIATCS KOHKPETHBIC METOJMYCSCKUE YKa3aHUS JIJI 00YJArOIIMXCS TI0 BBHIMTOJTHCHHIO pedepara
WK dcce, TpeboBaHuUs K UX 0(OPMIICHHIO, TOPSIIOK CAAYU

11.5 MeToauyeckue yKa3aHusl M0 0CBOEHHIO TMCHUILJIMHBI HA KYPCOBOii padoTe
KypcoBas paboTa He mpeycMOTpeHa yueOHbIM IIIIaHOM.

11.6 MeToauyeckue yKa3aHusl M0 CAMOCTOSITEILHOW padoTe 00yyarommxcsi

CamocrodarenbHas paboTa o0ecrieyrBaeT MOArOTOBKY OOYUalOIIEerocss K ayAUTOPHBIM 3aHATHAM U
MEPONPUITHIM TEKYIIET0 KOHTPOJIS U MPOMEXYTOUYHOM aTTecTalluy Mo U3ydyaeMoil aucruiuiiHe. Pesynb-
TaThl ATOI MOATOTOBKY MPOSBIAIOTCSA B AaKTUBHOCTU 00YYarOIIErocsl Ha 3aHATHAX M B KaUeCTBE BBIIOJIHEH-
HBIX MPAaKTUYECKUX 3aJaHUN U APYTUX (POPM TEKYIIEro KOHTPOJIS.

[Tpu BHIOTHEHUH 33AaHUM AJISI CAMOCTOSTEIBHOM paboThl PEKOMEHIyeTCsl MpopaboTKa MaTepHra-
JIOB JICKIMK O Ka)XXJI0M MPOWJICHHOW TE€ME, a TaKK€ M3YYEHHE PEKOMEHAYEMOW JUTepaTyphl, MpPeaCcTaB-
neHHoi B Paznene 7.

B mporuecce camocToATenbHONM pabOTHI MPU U3YYEHUH TUCIUILUIMHBI CTYIEHTHl MOTYT paboTaTh Ha
KOMITBIOTEPE B CHEIHMATM3UPOBAHHBIX ayAUTOPUAX JUIS CAMOCTOSATENBbHONW padoThl, yKa3aHHBIX B Pa3nene
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10. B ayautopusix uMeeTcs AOCTYI Yepe3 HH(POPMAIMOHHO-TEJICKOMMYHUKAIIMOHHYIO ceTh «HTepHET» K
3JIEKTPOHHOU MH(OpMaMOHHO-00pa3zoBarenbHOi cpene yHuBepcuteTa (QMOC) u anekTpoHHON OHOIHO-
teuroi cucreme (DBC), Te B AIEKTPOHHOM BUJIEC PaCMojaralTcs yuyeOHble U yueOHO-METOAMYECKUEe Ma-
TEpUANIbI, KOTOPBIE MOTYT OBITh MCIIOJIL30BAHbI JIJIsI CAMOCTOSTEIBHON pabOThI MPH M3YYCHUH TUCIIHUILIU-
HBI.

12. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA ANCHUITIJIMHBI

12.1 TunoBble KOHTPOJIbHBbIE 32JaHUS MJIH HHble MaTepuajbl, HEOOXOAUMbIE IS OLEHKH
3HAHMH, YMEHHIi, HABLIKOB H (MJIH) ONBITA B X0/ TEKYLIEIr0o KOHTPOJIf yYCIIeBAeMOCTH

Jljig TeKylero KOHTPOJIsl 3HAHUN CTYJIEHTOB IO IUCLUUIUIMHE IPOBOAUTCS KOMILIEKCHASI OLIEHKA
3HAHMIi, BKJIIOYAIOIAsl BHIIOJHEHNUE U 3aIUTY J1a0OpaTOpHBIX paboT AJIA CTYJeHTOB Bcex (opM o0yde-
HHsA. DK3aMeH /IS CTYICHTOB OYHON (DOpMBI 00y4eHUs B 4 ceMecTpe, Ul CTYIEHTOB OYHO-3a049HOH (op-
Mbl 00y4YeHHs B 6 cemecTpe, AJIs CTYI€HTOB 3a04HOM (hopMbl 00yueHHs Ha 3 Kypce.

TunoBsie 3amanus U 1a0OPATOPHBIX pabOT MPUBEICHBI B y4eOHO-METOIUYECKUX MOCOOUIX MO
IPOBEICHUIO JIAOOPATOPHBIX PadoT.

KypcoBas pabota He mpenycMOTpeHa y4eOHbIM TIJIaHOM.

TumoBsie BOIPOCH! AJIsi MIPOMEKYTOUHOW arTrecTanuu B (opMe SK3aMeHa AJs CTYAEeHTOB Bcex
(¢opm 00yuenus:

MHuKpo-ycpeaHEeHue - OJIUH U3 MOAXO0J0B K 0000ILIEHNIO Ha cly4yail MHOTOKJIacCcOBOM Kiaccuduka-
[IUU METPUK KauecTBa (HallpuMep, MOJTHOThI) COCTOUT B CIEAYIOLIEM:

(!) Beruncnsiercss MaTpuna omMOOK JUIsl KaXI0To Kjlacca, 3aTeM MaTpHUIlbl YCPEIHSIIOTCS U BBIYHC-
JSIeTCSl METPUKA

(?) Beruncnsiercs 3HaueHnEe METPUKH IO BCEM KjlaccaM, a 3aTeM 3HaYeHHE METPUKHU YCPEAHSIETCS

(?) Brluncnsgercs 3Hau€HHWE METPUKH IO JIOMHUHHMPYIOIIEMY B BBIOOpPKE KJIacCy M 3TO 3HAUYEHUE
IIPUHUMAETCS KaK OTBET

Makpo-ycpeaHeHue - OIMH U3 MOJX0/I0B K 0000IIEHUI0 Ha cay4yail MHOTOKJIacCOBOM Kiaccuduka-
IIUY METPUK KauyecTBa (HallpuMep, OJHOTHI) COCTOUT B CIEAYIOLIEM:

(?) Boruncnsiercss MaTpuia omMOOK Ul KaXJI0ro Kjacca, 3aTeM MaTPHULbl YCPETHSIIOTCS U BBIYMC-
JSIeTCSl METPUKA

(!) Beruucnsiercs 3Hau€HNE METPUKHU I10 BCEM KJIaccaM, a 3aTEM 3HAUEHUE METPUKH yCPEAHSIETCA

(?) Boluncnsgercss 3Hau€HHWE METPUKH MO JIOMHUHHMPYIOIIEMY B BBIOOpPKE KJIacCy M 3TO 3HAYEHHUE
IIPUHUMAETCS KaK OTBET

B yem cocTouT maes moaxona «OAWH MPOTUB BCEX), UCIOIb3YEMOTO MPU MOCTPOEHUU MHOTOKJIAC-
COBOTO KJlaccudukaropa?

(?) [octpouts knaccupUKaTOPhI 715 KAXKI0H Maphl KIACCOB

(?) TlocTtpouTh KnaccubUKATOPHI JIJIST OJTHOTO Klacca

(1) Hocrpouts K xnaccuduxaTopoB, OTAEISIONIMX KaXIbIH KIacC OT OCTAbHBIX

(?) TlocTpouTth 0uH KIacCU(UKATOP TSI BCEX KIIACCOB

K xakomy MeTOly OTHOCUTCS HIed «IIOCTPOUTH KIacCU(DUKATOPBI AJIs KaXKIOW mapbl KIaccoB»?
() Kaxxap1il mpoTUB KaXk10ro

(?) Onun poTHB BCex

(?) Bce npotuB oHOTO
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Kakoe 3HaueHue BBIUUCIAECT METOJ «KAK[bIM MPOTUB KaXKI0T0», UCIOJIb3YEMbIN MPU MOCTPOCHUH
MHOTOKJIACCOBOT'O KJIacCH(pUKATOPa M KaKOW BBIJACT Kiacc?

(?) Beruucnsier cyMMapHyIO OLICHKY NPUHAIJICKHOCTH K KJIACCY MPOTUB BCEX OCTAIBHBIX KJIACCOB U
BBIIAET TOT KJIACC, I KOTOPOTO 3Ta OIEHKA MOTYYaeTCs MUHUMAJIbHON

(1) Beruucnsier cyMmmMapHyI0 OLICHKY IPUHAAJIEKHOCTH K KJIacCy MPOTHB BCEX OCTAIIbHBIX KJIACCOB U
BBIIAET TOT KJIACC, IJII KOTOPOTO Ta OIEHKA MOTYJYaeTCsl MAaKCHMAJIbHOU

(?) BoruncrnseT OEHKH MPUHAICKHOCTH 00BEKTa K KaXKIOMY U3 KJIACCOB M BBIIAET TOT KIIACC, MU
KOTOPOT'O ATa OICHKA MOJIy4aeTCsl MAaKCUMaJIbHOU

Kakoe xonudecTBo KimaccupukatopoB GOPMHUPYET MOAXOA “KaXAbIA MPOTHB KAXKIOTO OT MCXOI-
HOT'O YHCJIa KJIacCOB?

(?) JIuneiinoe

(1) KBagparuunoe

(?) Kybuueckoe

B monHOoM oOBbeMe orieHOUHBIE cpefcTBa MMeroTcs Ha kadeape «BCT». OneHodnsie cpe-
CTBa MOTYT OBITh TIOJIYYEHBI 110 TPEOOBAHUIO.
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