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PABOYASA NPOrPAMMA YYEBHOW OUCUUNNUHDBI
B1.B.13 bonblwue paHHble B UH(POKOMMYHUKALMOHHbIX CUCTEMaX

1. Koa n HanmeHoBaHMe HanpaBneHUsi NOAroToBKMU/cneLnanbHOCTU:
09.03.01 lHebopmamukKa u eblqucriumeribHasi mexHuka

2. Mpodcdhunb nogroroBku/cneymnannsayus:
lpozpammHo-annapamHbie cpedcmea UHGOPMaUUOHHbIX cucmem

3. KBanudcmkaumsa (cteneHb) BbINyCKHUKA:

bakanasp

4. dopma obGyUyeHuA:

oYyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:
3/1eKMPOHUKU

6. CoctaBuTenu nporpaMmmbil:

KoposueHko Neopb Cepaeesuy, kaHOuGam huauKko-MmamemMamu4ecKux HayK
7. PexomeHpoBaHa:

HMC cusnyeckoro pakynbteta 20.05.2025, Ne npoTtokona: 5

8. Yue6HbIN roa: 2027/2028 CemecTp(bl): 6



9.Ulenn v 3agaum y4yeOGHOW AucuunnuHbl: Llenb AncuMnivHbl — Hay4uTbcs cobupatb U
aHanuMaupoBaTb pPasNMYHble [daHHble, W3BMekaTb MOMe3Hyl WHPOPMAaLMIO U3  HUX,
yCTaHaBnMBaTb 3aKOHOMEPHOCTMU.

10. MecTo y4yebHOM ancumnnnHbl B cTpykType OOI:

BapuatumeHas yactb. Ob64a3aTenbHble AMcunniMHbl. TpeboBaHus K BXOAHbIM 3HaHUSM: 3HaHune
MaTeMaTM4ecKoro annapara Anst U3y4eHns MeTogoB ONTUMU3aLUNN: 3HaHWE MaTeMaTU4eCcKoro
aHanusa, AUCKPETHOW N BbIMUCINTENbHOW MaTeMaTKM, OCHOB MaTeMaTM4YeCcKoro
NpPorpaMmMupoBaHns U MHOOPMATUKM.

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AUCLMNIUHE/MOAY IO (3HaHUSA, YMEHUS,
HaBbIK1), COOTHECEHHbIe C NNaHupyeMbIMU pe3yribTaTaMn OCBOeHUA obpasoBaTenbHOMN
nporpaMmmbl (KOMNETEHLUAMU BbINYCKHUKOB):

Kog HaseaHue Koa(bl | MHgukatop(bl) [naHupyemble pesynsrarhbl
KOMMeTeHUnn ) oby4eHust
MK-6 CnocobeH MK-6.2 | NMpumeHsaeT Ha NpakTuke [NpoekTnpyet cuctembl ons
NpYHUMaTb MaTtemMaTMyYecKkMin n uU3nYecKmn 06paboTKM JaHHbIX HAa OCHOBE
yyacTue B annapat npu peLueHun aHanusa npegMmeTHon obnactm
paspaboTke cucrtem npodeccuoHanbHbIX 3a4ad B
TENeKoOMMYHUKaL M obnacTtu cuctem
TENEeKOMMYHUKaLMI
MK-6.3 | MpumeHsieT Ha NpakTuKe 3HaHWA Wcnonb3yeT coBpeMeHHble MeToabl
0 MeTofdax aHanusa bonbLunx aHanusa gaHHbIX
OaHHbIX

12. O6bemM ancuunnuHbl B 3a4eTHbIX eguHulax/yac. — 3/72.
dopma NpomMexXyTOYHOM aTTecTauum 3aqyem.

13. Bugbl yuye6Houn paboThbl

TpygoemMKkocTb
. Mo cemecTpam

Bua yyebHon pabothbl Bcero 7
AyaMTOPHbIE 3aHATUA 72 72
B TOM yucne: nekumm 36 36
npakTuyeckue 36 36
nabopaTtopHbie
CamocTosiTensHasa paboTa 72 72
dopma NpomMeXyTOUHOWM aTtTecTaumm 0 0
(3a4er — 0 yac. / ak3ameH — _yac.)
WNToro: 144 144

13.1. CopgepxaHme AUCLUMNIUHLI

n/n Haumerosanue pasnena CopepxaHue pasgena AMcUmnInHbI
AUCUMNIUHBI

1. Jlekumn

11 C6op, obpaboTtka n xpaHeHne | Metogbl cbopa n obpaboTkm AaHHbIX M3 ceTn UHTepHet. basbl
OaHHbIX JaHHbIX ana aHanutukoB. Big Data. BeegeHne B akocuctemy

Hadoop.

1.2 MHCTpYMEHTLI aHanusa Bubnuotekn Python gns Data Science: NumPy, Matplotlib, scikit-

6onbLUNX JaHHbIX learn




2. [NpakTnyeckue 3aHATUA

2.1 MHCTpYMeHTbI aHanuaa Mcnonb3osaHne NumPy. Vcnonb3osaHue Matplotlib.
60onbLUNX JaHHbIX Mcnonb3oBaHue scikit-learn.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (4acos)
Ne | HaumeHoBaHue TeMbI CaMocTosTennH
n/n | (pasgena) AUCUUNIUHbI Jlekumu | MpakTuyeckue | JlabopatopHble asi pabora Bcero
1 C6op, obpaboTka n xpaHeHue 30 42 72
OaHHbIX
> WHCcTpymeHThI aHanusa 6 36 30 72
DOonNbLIMX AaHHbIX
Wtoro: 36 36 72 144

14. MeTogn4yeckne ykasaHusa Ans obyvarowmxcsi N0 OCBOEHUIO AUCLUNIIUHbI

Nekumn npeacrtaBnseTr cobow  cucTeMaTMYecKoe, MNocnenoBaTeNlbHOE U3NOXEHUE
yyebHoro marepvana. Ha nekumsix oT cTygeHTa TpebyeTca He NpOCTO BHMMAaHWE, HO U
camocTodATeNlbHoe OdopMIeHMe KOHCnekTa. KaveCTBEHHbI KOHCMEKT [OOSDKEH nerko
BOCMNpPUHMMATBLCA 3pUTENBHO, B €ro TeKcTe cneayeT cobniogatb ab3aubl, BblAENSATb 3arosioBKy,
npoHymepoBaTb (opMyIbl, MOAYEPKHYTb TEPMUHbI. PekomeHayeTcs 3anucbiBaTb HE KaKgoe
CNoOBO feKTopa, a nocrtapaTbCa 3anucaTb €ro OCHOBHYK MbICMb, WCMOMb3ys MNOHATHbIE
COKpaLLeHus.

[Mocne OKOHYaHUA NEeKUUM HyXXHO npocMaTpMBaTb KOHCMNEKT nONA  onpeaeneHus
MaTepuana, Bbi3blBalOLEro 3aTpyaHeHus ansa noHnmanus. lNocne atoro cnegyet obpatutbes K
pekoMeHOyeEMON B HaCTOsILLEN Mporpamme nutepatype C Lenbi YyrnybneHHoro msyveHus
npobnemHoro Bonpoca. B obwem cnyyae paboTa nub C OAHUM NUTEPaATYPHbIM UCTOYHUKOM
4acTO sBMSETCA HEeOOCTAaTOMHOM ANnA  MOSIHOrO  MOHMMaHUS, MOo3TOMy Heobxoaumo
npocMaTtpuBaTb HECKOSNIbKO WCTOYHWKOB ANns1 Bblbopa TOro, KOTOpbi Haubornee MofHO U
AOCTYNHO oOcBewaeT u3yydaembli maTepuan. B cnyyae ecnu npobnembl C NOHMMaHWEM
ocTanucb, Heobxoammo obpaTuTbCA K MpenogaBaTento Ha Onwxanwen nekumm C 3apaHee
chopmMynmpoBaHHLIMK BOMPOCaMMN.

[na ycnewHoro OCBOEHMS NEKUMOHHOIO Kypca PeKOMeHOYyeTCA perynsipHo MOBTOPATb
N3YYEHHbIN MaTepuarn.

MpakTuyeckue 3aHATUA NO3BOMSOT HAYYUTbCHA NPUMEHATb TEOpeTUYEecKne 3HaHus,
NOSTyYEHHbIE HA NEKUMM NPU PELUEHUN KOHKPETHbIX 3adad. Ytobbl Hanbonee paumoHanbHO U
MOMIHO WCNONb30BaTb BCE BO3MOXHOCTM MNPAKTUYECKMX 3aHATUA ONs NOATOTOBKM K HUM
HeobxooMmMo pasobpaTb NEeKUuur MNo  COOTBETCTBYHOLLEN TEME W O3HAKOMUTCA C
COOTBETCTBYHOLUM pasgenom nutepatypbl. [Mpy BbINONHEHUN NabopaToOpHbIX U NPaKTUYECKMX
paboT Heobxoaumo obpauwiaTe BHMMaHUE Ha 0COBEHHOCTM (PYHKLMOHMPOBaHUS UCCneayembix
ycTponcTtB. [loarotoBka K 3awmte paboT [ormkHa BKIKYATb MOBTOPEHME JEKLMOHHOrO
mMartepwuana un paboTty ¢ npegnaraemon y4ebHoOn nuTepaTypon.

CamocTtosiTenbHas pabota cTygeHTOB cnocobCcTByeT rrnybokoMy yCBOEHUSI y4eBHOoro
mMaTepuana u pasBuTuio HaBblkOB camoobpasoBaHus. CamocTosaTenbHasa paboTa npeagnonaraet
cnegyrowme cocrtaBnsitowme:

e paboTa Cc TekcTaMu: y4yebHMKamu, CnpaBOYHWKaMW, OOMNOMNHUTENbHOW NUTepaTypon, a

TaKke NpopaboTka KOHCNEKTOB NEKLMI,;

e paboTa Hag TemamMu ANg CaMOCTOSTENbHOMO U3YYEHUS;
e yyacTue B paboTe CTyLeHYECKNX HAaYYHbIX KOHEpPEeHUUIN, ONMMNnaga;
e OAroTOBKA 3a4eTy.

Kpome nuTepaTypbl M3 OCHOBHOIO CAMCKa pPEeKOMEHOYeTCA CaMOCTOSTENbHO
ncnonb3oBaTh OOMOMHUTESNbHYKD. HesaBucMmo OT Buaa yyebHuka, paboTa C HMM JOSIKHa
NpoONCXoanTb B Te4eHne Bcero cemectpa. dddektuBHee pabotatb ¢ y4ebHMKOM He nocne, a
nepen nekuymen.



B npouecce camoctosiTenbHon paboTbl crieQyeT 3aHMMaTtb akTUBHYK MO3ULUIO U
MONb30BaTbCH HE TONbKO PEKOMEHAOBAHHOW NMTEPaTypO, HO U CaMOCTOSITENbHO HaNOEHHbIMU
NCTOYHUKaMU. [Mpu M3y4eHUrM OUCUUNINHLI PEKOMEHAYETCSA UCMONb30BaTb BO3MOXHOCTU CETU
WHTEPHET ANS Nony4YeHns AOMNONHUTENbHOW MHopMauun No paccMaTpuBaemon TeMe.

15. NepeyeHb OCHOBHOM U AONOJIHUTENILHOW NUTEPaATYpPbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHoBHasi nuTepaTypa:

Ne n/n_ | VicTodHUK

1 Aanep, O.I. Ctatuctuyeckoe ynpasneHune npoueccamu. "bonblune gaHHeie" @ ???? yyebHoe
nocobue / Agnep KO.I., YepHbix E.A. — Mocksa : MUCuC, 2016 .— 52 c.

JleckoBeu, HO. AHanus 6onbLlumMx HabopoB AaHHbIX @ ??7?7? NpakTudeckoe pykoBoacTao / Jleckosely
0., PagxapamaH A., xedpdpwm . Ynemad .— Mocksa : MK-npecc, 2016 .— 498 c.

2

OMK-npecc, 2015 .— 482 c.

Koanbo Jlyuc. NoctpoeHne cuctem mawmHHOro obyyeHms Ha si3bike Python : ???7? yyebHoe
nocobue / Koanbo Jlyuc MNegpo, Pnyapt B. — Mocksa : AIMK-npecc, 2016 .— 302 c.

Pawka, C. Python n mawmnHHoe obyyeHune: kpanHe Heobxoamnmoe nocobme nNo HoBeNLIEN
npeackasaTenbHoOn aHanuTrke, obsasateneHoe Ansa 6onee rmyboKoro NOHMMaHUst METOA0MNOrnm
MaLUMHHOIo obyyeHus : ???7? npakTnyeckoe nocobue / Pawka C. — Mocksa : [JMK-npecc, 2017
— 418 c.

MupkuH, Bopuc NpuropbeBuy. BeegeHve B aHann3 AaHHbIX : Y4€OHUK U NPaKTUKYM Ans
OGakanaBpuaTta u marucTpaTtypbl : [Ans CTyd. By30B, 00y4. MO MHXEHEP.-TEXH., ECTECTB.-Hayy. U
3KOH. HanpasrneHusm u cneuynansHoctsaMm] / B.I. MupkuH ; Hau. nccneg. yH-T "BbicLu. WK.
3KoHOMUKK" .— Mockea : KOpanT, 2018 .— 173, [1] c.

0) gononHuTenbHasa nuTepartypa:

Ne n/n | ICTOYHMK

CamcoHoB, Bacunuin Cepreesuy. lNpeacraBneHne n aHanus AaHHbix : y4ebHoe nocobue / B.C.

1 CamcoHosB, B.J1. XaukeBud ; BopoHex. roc. yH-T .— BopoHex : U3pgatenbckuin gom BI'Y, 2015 .—
139 c.

Bonkogsa, B.M. lNporpammHbie cuctembl ctatuctudeckoro aHannsa. O6HapyxeHue
3aKOHOMEPHOCTEN B JaHHbIX C UCMOMb30BaHMeM cuctembl R v a3bika Python : ??7?? yuyebHoe

2 nocobue / Bonkoea B.M., CeméHoBa M.A., YeTtBepTakora E.C., Boxxos C.C. — Mocksa : HI'TY,
2017 — 74 c.
Jlemewko, B.1O. Ctatuctuyecknin aHanmsa gaHHbIX, MOAENNPOBaHME N UccreoBaHmne

3 BEPOSATHOCTHbIX 3aKkOHOMepHocTen. KomnbloTepHbIn nogxog : ???? moHorpadus / JllemeLuko
B.1O., Nemewko C.B., NMoctoBanos C.H., Yumutosa E.B. — Mocksa : HI'TY, 2011 .— 888 c.

4 MenbHu4yeHko, A.C. MaTtemaTtnyeckas CTaTucTuka U aHanua gaHHblx : ???? yyebHoe nocobue /

MenbHu4eHko A.C. — Mocksa : MNCunC, 2018 .— 45 c.

Kpytukos, B. H. AHanus gaHHbix : y4ebHoe nocobue / B.H. KpyTtukos, B.B. MewueyknH ;
MwuHncTepcTBO 06pasoBaHus 1 Hayku Poccunckon ®enepaunn ; PegepanbHoe rocyaapCTBEHHOE
5 OrompkeTHoe obpasoBaTenbHOE yUpexaeHne BbiCLEro npodeccnoHanbHoro obpasoBaHus
«KemepoBckuii rocynapcTBeHHbIN yHuBepceuteT» .— Kemeposo : KemepoBckuia
rocygapcTBeHHbIn yHuBepcutert, 2014 .— 138 c.

[o6poHeu, B. C. YncneHHbIN BEPOATHOCTHLIA aHanu3 HeonpeaeneHHbIX AaHHbIX : MoHorpadus /
B.C. OJobpoHey, O.A. Nonoea ; MnHucTepcTBO 0Opa3oBaHus 1 Hayku Poccuiickon ®enepaunn ;

6 Cwnbupcknin PenepanbHbin yHUBepcuTeT .— KpacHosipck : Cubupckuin dhegeparnbHbii
yHuBepcuTeT, 2014 .— 168 c.
7 KaraH, E. C. MNMpuknagHon cTaTUCTUYECKUIA aHanM3 gaHHbIX : y4ebHoe nocobue / E.C. KaraH .—

KemepoBo : KemepoBckuin rocyaapcTBeHHbIv yHuBepcutet, 2018 .— 235 c.
B)UHPOPMALMOHHbIE 3NEKTPOHHO-0Opa3oBaTenbHble pecypchbl (oduumnanbHble pecypchbl

NHTEpHeT)*:

Ne n/n | Pecypc

1. | Bubnunoteka no ectectBeHHbIM Haykam (BEH) PAH http://www.benran.ru/
OnekTpoHHasa 6ubnuoteka 3oHanbLHOM Hay4YHON BUBIMOTEKN BOPOHEXCKOro rocyHMBepcuTeTa :
2. | anekTpoHHO-6ubnmoTevHasa cuctema. — URL :
https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus



http://www.benran.ru/

3 OneKTpoHHO-6nbnunoteyHas cuctema "bBnbnuoTex" : aNeKTPOHHO-OMBNMoTeYHast cuctema. —
" | URL : https://lib.vsu.ru/?p=4&t=2d&id=1486
4 OneKkTpoHHO-6nbnuoTeuHas cuctema «FOPAUT» : anekTpoHHO-6ubnmoTeyHas cuctema. — URL :
" | https://lib.vsu.ru/?p=4&t=2d&id=1457
5 OneKTpoHHO-6nbnunoteyHas cuctema BOOK.ru.(n3a-Bo "KHoPycC") : anekTpoHHO-6ubnuoTteyHas
" | euctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1436
6 HauwmoHanbHbI Lnudposon pecypc "PYKOHT" : anekTpoHHO-6MbnnoteyHas cuctema. — URL :
" | https://lib.vsu.ru/?p=4&t=2d&id=1401
7 OnekTpoHHo-6ubnuoteyHas cuctema "ZNANIUM.COM" (n3a-so "MIHOPA-M") : anekTpoHHO-
" | 6ubnuoteyHasa cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1360
8 OneKkTpoHHO-6nbnuoteyHasa cuctema ibook.ru : anekTpoHHO-6ubnMoTevHasa cuctema. — URL :
" | https://lib.vsu.ru/?p=4&t=2d&id=1344
9 OnekTpoHHO-6nbnunoteyHaa cuctema IPRbooks : anektpoHHO-61MbnmoTteyvHas cuctema. — URL :
| https://lib.vsu.ru/?p=4&t=2d&id=1343
10 OneKkTpoHHO-6nbnunoteyHasa cuctema «KHuradoHa» : aneKTpoHHO-6ubnMoTeyHas cuctema. —
" | URL : https://lib.vsu.ru/?p=4&t=2d&id=1336
11 OnekTpoHHO-6ubnuoteyHas cuctema IQLib : anekTpoHHo-6ubnnotevHasa cucrema. — URL :
" | https://lib.vsu.ru/?p=4&t=2d&id=1310

16. NMepeyeHb y4e6HO-MeTOAMYECKOTO 06ecneyeHUs Ansi CaMOCTOATeNbHON paboThl

Ne n/n | McTouHMK
1 OneKkTpoHHO-6nbnunoteyHasa cuctema "Maparensctso "JlaHb" : aNEeKTPOHHO-O6MbnNuoTeyHasa
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1308
> OnekTpoHHO-6ubnuoTedHasa cuctema "YHmBepcuTteTckas bubnmoTeka online" : anekTpoHHO-
bnbnmoteyvHas cuctema. — URL : https:/lib.vsu.ru/?p=4&t=2d&id=1307
3 OneKTpoHHO-6ubnuoTedHas cuctema "KoHcynbTaHT CTygeHTa" : 9neKkTpOHHO-6mMbnuoTeyHas
cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1306

17. UHcpopmMaLMOHHbIE TEXHOMOIMU, UCMOSIb3yeMble Ans peanusauum y4e6Houn
AUCLUUNIINHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cucteMbl (Npu Heo6xoAMMOCTH)

MynbTumeguinHeln npoektop, MK gna npenogasaTtens, KOMNbOTEPHbLIN Kilacc

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme AUCLUUNIIUHDI:

JIa6. 407

Ilepconanbublii KomnbroTep — 10 mrT.

19. ®oHA OLLEHOYHbIX CPEACTB:

19.1. [llepeyeHb KOMNETEHUMA C YyKasaHMeM 3TanoB (OPMUPOBAHUS U MHAHUPYEMbIX
pesyrnbTaToB 00y4eHus
Koa n cogepxaHue lMnaHupyemble pesynbtaTtbl OTanbl
KoMneTeHumm (unu oByyeHus (nokasarenm dopmMmpoBaHus dOC*
ee yacTtun) AOCTMXKEHUS 3aaHHOro KOMNeTeHumm (cpeacTBa
YPOBHS1 OCBOEHUSA (pasgenb! (Tembl) OLEeHVBaHWSA)
KOMneTeHuMn NocpeacTsoM | AUCUMMINHBI UK
dopMnpPOBaHNA 3HAHUN, MOAyns n nx
YMEHWUN, HaBbIKOB) HavMeHoBaHue)
MK-6 CnocobeH MK-6.2 MpuMeHsieT Ha NpakTuke 1. Coop, obpaboTka | TecTbl
npuHMUMaThb y4yactune B MaTeMaTU4ecKknn u (bM3W—IeCKI/II7I N XpaHeHne AaHHbIX
paspaboTke cuctem annapart npu peLleHnm 1. Cbop, obpaboTka WHamBuayanbHble
TeJ'IeKOMMyHVIKaLl,VIVI I'IpOCbECCVIOHaJ'IbeIX 3a4ay B N XpaHeHne AaHHbIX 3aaHunA
obnacTtu cuctem TeJ'IeKOMMyHVIKaLI.VIVI




[K-6.3 MNMpumeHseT Ha npakTuke 1. MHCTpYMEHTbI MpakTnyeckoe
3HaHMSA 0 MeTodax aHanuaa aHanusa 6onbLnx 3aganve 1, 2, 3
BoNbLINX AaHHbIX OaHHbIX

[MpomexyToyHas aTTectauus KM

19.2 OnucaHue KpuTepumeB U LWKanbl OLeHUBAHUS KOMNEeTeHUMN (pe3ynbTaToB 00y4eHus)
npu NPOMeXyTO4YHOWN aTTecTaumm

[na oueHMBaHuA pe3ynbTatoB OOy4YeHWA Ha dK3amMeHe/3aveTe UCMOonb3ylTCca cnepyowme
nokasatenu (3YHbl n3 19.1):

1) 3HaHne y4yebHoro matepuana v BrnageHme NoHATUHLIM annapaTom;

2) yMeHUe CBs3biBaTb TEOPUIO C NPAKTUKON;

3) YMeHue unnicTpnpoBaTb OTBET NpuMepamMn 1 haktamu;

4) yMmeHne NpUMeHNATb NOoMyYeHHble 3HaHUS Ha NPakKTUKe N NP peLleHNN KOHKPETHbIX 3a4ady no
MOAESNIMPOBaHMIO CIOXHOOPraHM30BaHHbIX CUCTEM;

[insi oueHnBaHNs pe3yrbTaToB 00y4YEHUS HA 3a4eTe UCMOoNb3YeTCcs — 3a4TEHO, HE 3a4TEHO
CoOTHOLLEHWNE NokasaTenewn, KpUTEPUEB U LLKasbl OLLEHUBaHNS pe3ynbTaToB 00yYeHus.

YpoBeHb
KpuTepum oueHnBaHnsa KoMneTeHLu M cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun
BbinonHeHne Bcex npakTuyeckmx paboT ¢ nMpefocTaBlieHNEM OTYeTa, BaszoBbin 3auTeHo
OTY4ET O MNpPOAENaHHOMW camocTosATenbHOM paboTe, nocelleHne YPOBEHb

NEKUMOHHBIX 3aHATUIA M BNnageHue cogepXXaHuem Kypca, BbIiBIEHHOE
Ha ocHoBe mncnonb3oBaHus naketa KUM onsa nposepkun TeopeTnyeckmx
3HaHWN (NpaBuibHbIE OTBEThI Ha 2 Bonpoca KNUM n gononHuTeneHble
BOMNPOCHI NO Kypcy).

HeBbINnonHeHne wnu 4acTUYHOE HEBLIMOMHEHWE NpakTUyYeckmx paborT, - He 3auteHo
HenocelleHne nekuMi W  HeyaoBMneTBOpUTENbHbIE  3HaHWSA MO
pasgenam kypca (oTBeT Tonbko Ha 1 Bonpoc u3 6uneta KMM)

19.3. TUnoBbIe KOHTPONbHbIE 3aA4aHUA UITU NHbIE MaTepuanbl, HeobxoauMbIe Ans
OLleHKU 3HaHUW, YMEHWNW, HAaBbIKOB U (UNn) OonbiTa AEeATEeNIbHOCTU, XapaKTepusyrowme
3Tanbl hOpMUPOBaAHUA KOMIMETEHLUN B NpoL,ecce 0CBOeHUs1 obpasoBaTenbHOMN
nporpammbi

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:

19.3.2 MNepeyeHb NpakTUYECKUX 3afaHUM:

1. Wcnonb3oBaHue NumPy.
2. Wcnonb3oBaHue Matplotlib.
3. Wcnonb3oBaHue scikit-learn.

19.4. MeTognyeckue maTtepmansl, onpegensiowme npoueaypbl OLleHUBaHUA 3HAHUN, YMEHUN,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepuU3yroLmuxX 3Tanbl hpopMUpoBaHUA KOMNETEeHLUN

OueHka 3HaHWA, YMEHUA N HaBbIKOB, XapaKTepusylLwas aTanbl (POPMUPOBaAHUA KOMMNETEHLMN B
pamMkax n3yyeHns ANCLMNITMHbI OCYLLLECTBNSAETCS B XOA4E TEKyLLEen N MPOMEXYTOYHON aTTecTaLu .

Tekywaa aTTecTaumss NPOBOAUTCH B COOTBETCTBUM C [lonoxeHnmem o Tekyllen aTTectaumm
obydyatowmxca nNO  nporpaMMaMm  Bbicwero obpasoBaHusi  BopoHexckoro - rocyaapCTBEHHOro
yHuBepcuteTa. Tekyllas aTTectauusi npoBoautca B dopme(ax): yCmHo20 UHOUBUOyaslbHO20



orpoca; 8bINMOSIHEHUS rnpakmu4yeckux 3adaHul, HarnucaHue pegepamos; Kputepumn oueHUBaHUS
npuBeAeHbI BbiLLE.

MpomexyToyHas aTTecTauusi NpoBOAUTCS B COOTBETCTBUM C [lonoxkeHnem O NpOMEXyTOYHOW
aTTecTauum obyyaroLmnxcsi No NporpaMmmam BbicLLero o6pasoBaHus.

KoHTponbHoO-n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTauuM BKIOYalT B cebs
TEOpeTMYeckne BOMPOCHI, MO3BOMSAIOWME OLEHUTb YPOBEHb MOSTyYEHHbIX 3HaAHWA W MpaKTUYeckue
3afaHusi, NO3BOSOLLIME OLEHUTb CTeneHb CHOPMMPOBAHHOCTM YMEHWUIA M HaBbIkOB. [pu oueHuBaHUK
NCMONb3YTCA KONMYECTBEHHbBIE LUKarbl OLEeHOK. KpuTepumn oLeHnBaHUsi NpuBeaeHbI BbilLe.



