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Pabouast mporpamMma mnpeaHa3HayeHa JJIs MPEToAaBaHUs JUCHUILTUHBI «Metoabl 0O6paboTku
OOJIBIINX JTAaHHBIX» BAPHUATUBHOW YaCTH CTYICHTAM OYHOW (OPMBI OOYUEHUS, 10 HAMPABICHUIO
noarotoBku 09.03.01 — MudopmaTrka 1 BEIMUCTUTENbHAS TEXHHUKA, U ipoduis MHTemekTy-
aJbHBIC CHCTEMBI 00pabOTKH MH(GOPMAIIMHU U YIIPABIICHHUs, B 5 cemecTpe, 3 Kypca.

Pabouas nmporpamMma JUCHMILTUHBI COCTaBieHa ¢ yuyeToM denepaqbHOr0 rocyAapcTBEHHOTo 00-
pa30BaTENBHOTO CTaHApTa BBICIIETO 00pa3oBaHus MO HampasieHuio moarotoku 09.03.01 M-
¢dbopMaTuKa 1 BHIYHCIUTENIbHASA TEXHUKA, yTBEPAKACHHOTO prKa3zoM MuHHcTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepanun ot «19» cenrsadps 2017 r. Ne929 (3apeructpupoBano B MuHio-
cte Poccun 10 okTsa6ps 2017 1. Ne 48489).
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1. HEJIN 1 3AJAYU U3YUYEHUA JUCIUITJIMHbI

Kypc nmeer cBoeil nenbio: (opMupoBaHHEe Y CTYACHTOB MPOPECCHOHATHHON KOMIIETEH-
MK B 00J1aCTH Pa3pabOTKH U UCIIOJIH30BAHUS CUCTEM 00pabOTKH M aHalM3a OOJIBIITMX MAaCCUBOB
TaHHBIX. J[aHHAS 1€ COOTHOCHUTCS C IENbI0 00Pa30BaTEIbHOM MPOTrPAMMOI B YACTHOCTH C TEX-
HOJIOTUH pa3paboTKU CleHUaTU3UPOBAHHBIX TPOrPAMMHBIX CHCTEM, OTBEYAOIIUX 32 00paboTKy
0O0JBIINX JaHHBIX. 3yueHue 1aHHOM JUCIUIUIMHBI TOTOBUT BBIITYCKHUKA K BBIIIOJHEHUIO CIIEY-
IOLUX Mpo(decCHOoHaNbHBIX 3aa4:

. IlocTanoBKa 3aa4M aHAIU3A JAHHBIX.

. [TpensaputensHas 06paboTKa JaHHBIX.

. Busyanuzanus 1aHHBIX.

. Pa3pabotka, peanusanys U OPUMEHEHHE METOAOB MHTEUIEKTYaJbHOI'O aHalu3a
JAaHHBIX K OOJIBILIMM MacCUBaM JIaHHBIX.

. [IpencraBnenue pe3ynbTaToB pabOTHI.

B pe3ynbrate 0CBOCHMS AUCITUIUIMHBI CTYACHT JOJDKEH OBIaaeTh kKomrereHuusmu [TKC-
2; IIKC-3.

[TKC-2 Crioco6eH oCcyIecTBIATh KOHIIENTYabHOE, GYHKIIMOHATBHOE U JIOTHYECKOE TIPO-
€KTUPOBAHUE CUCTEM CPEIHETO U KPYITHOTO MacIiTada U CI0XKHOCTH,

I[IKC-3 Cnocoben pa3pabarbiBaTh Ipaduueckuil au3aiiH uMHTEpdeiica, MPOSKTUPOBATH
MOJIb30BaTEIbCKUE HHTEP(EHCHI TT0 TOTOBOMY 00pa3ily WU KOHIIeIIHKA HHTepdeiica.

OCHOBHBIE 3aaYl OCBOEHHUS JUCLIUITIAHEI:

CTyleHT MOJKEeH 3HATh METOJIbI aHATN3a U XpaHEHUs! OOJBIINX 00BEMOB JTAHHBIX, ATATIBI
JKU3HEHHOTO ITUKJIa 00pabOTKH OOJBINX JaHHBIX, S3bIKH, HAH0O0JIee MPUCIIOCOOICHHBIE TSl 00-
pabOTKH M AaHATTUTUKHU OOJIBIIHX JAHHBIX, CIIOCOOBI OpraHU3aIH XPAaHEHHSI U JOCTYTA K OOJIBIIHM
JTAaHHBIM; YMETh BBIITOJIHATH 3JIEMEHTHI aHAJIN3a JIAHHBIX ¥ HHTEPIPETHPOBATH PE3YJIbTATHI, pa3-
mndath xapaktepuctuku SQL u NoSql BJl, ¢opmynupoBarth anroputmbl B TapagurMe
MapReduce, BpIOpaTh MOAXOASIINN HHCTPYMEHT aHalu3a OOJBIINX JTAHHBIX, BEIOpATh MOIXOAs-
Y0 TEXHOJOTHIO XpaHEHUS OOJBIINX JIaHHBIX.; BIaIeTh MaTEMaTHUECKUMH METO/IaMU aHaAIH3a
JAHHBIX, S3BIKAMH W KOMITBIOTEPHBIMU METOJJTaMU 00pa0OTKH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OITIOII BO

Huctummaa b1.B.JIB.01.01 «Metoasl 00paboTku OONBIINX JaHHBIX» OTHOCUTCS K YacCTH,
dopMupyemMoil  yyacTHHKaMH OOpa30BaTENbHBIX OTHOUICHWH, TUCHHMIUIMHA TI0  BBIOOpY),
npeHa3HaueHa JUTs MPEToaBaHusl CTYAeHTaM OYHOM (opMbI 00yueHus Ha 3 Kypce B 5 ceMecTpe..

OCHOBHBIE 3HAHWS, HEOOXOAMMBIE JUIsI W3YYeHHs UCHUIUIMHBL WH(OpMATHKA,
pOrpaMMHUPOBAHKE, YHCICHHBIE METOIbI W MaTeMaTHYeCKHe IUCIUILIMHBI, TPETyCMOTPEHHBIC
y4eOHbIM Tu1aHOM. Ha m3ydenue kypca otBogutcs 108 vacoB (3 3.e.), U3 HUX JIGKIIMOHHBIX — 17,
nabopaTopHbIX — 34, caMocTosTeNbHAsA paboTa cTyieHTa — 48 4acoB, 3aKaHYUBACTCS 3aUETOM.

JlMciuminHa TO3BOJIMT PACIIUPUTh TEOPETHUYECKYIO TOJTOTOBKY OakajaBpa, yriryOuTh
3HaHHE TPUKIATHBIX BOMPOCOB, CBS3aHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX CHCTEM
NpOrpaMMHUPOBAHMS M TPOTPAMMHBIX TPOAYKTOB JUI PpEIICHUS 3agad MpoQecCHOHAIBHOM
NeATeTTbHOCTH. 3HAHMUS, TIOJYYCHHBIE CTYJICHTAMH B paMKaX OCBOCHHSI TUCIMILIHHBI, BOCTPeOO-
BaHbl OPraHU3AIMsMH U CIIEHUATNCTaMU, IPUMEHSIONINMH B CBOEH 1E€ATEIbHOCTH MaTeMaThye-
CKH€ METOJIbl MOJICTUPOBaHUS, 00pa0OTKY SKCIIEPUMEHTAIBHBIX TaHHBIX.

B pesynbpTaTe 0CBOCHHUS AUCHUIUIMHBI OOYYAIOMIMICS CMOXKET YaCTHYHO MPOJEMOHCTPH-
poBaTh cienytomue 0606meHHbie TpyaoBble GyHKIH (OTD):

- Pa3paboTka TpeOoBaHUII U MPOSKTHPOBAHKE MPOrPAMMHOr0 obecneueHus (mpo-
¢deccuonanbhblii cranaapt 06.001 — «IIporpamMmmucty, kon D, ypoBenb kBanudpukanuu — 6).



- KonuenryanbHoe, GyHKIMOHATIBHOE U IOTHYECKOE IPOCKTUPOBAHUE CUCTEM CPEJI-
HEro U KPyIMHOTO MaciiTadba u cioxHOCTH (mpodeccuonanbubii ctangapt 06.022 — «CucteMHbIi
aHaJIUTUKY, KoJ C, ypoBeHb KBanupuKamu — 6).

3. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
[Iponiecc m3yuyeHus MUCHUIUIMHBI HAlpaBieH Ha (POPMUPOBAHUE BJIEMEHTOB CIICAYIOIINX
xomniereHmi B coorBercTBHM ¢ PI'OC BO n OIIOII BO no nampasienuto noarorosku 09.03.01
«MHpopmaTuKa U BBIMUCIUTENbHAS TEXHUKA):
ITKC-2 Crioco6eH ocyIecTBIATh KOHIENTYaIbHOE, (DYHKIIMOHAIBHOE U JIOTUYECKOe
[IPOEKTUPOBAHUE CUCTEM CPETHETO M KPYITHOrO MaciiTada U CJI0AKHOCTH;
ITIKC-3 CnocobGeH pa3pabatbiBaTh Ipaduueckuil qU3aitH HHTepQerica, MpOeKTUPOBAThH
0JIb30BaTENbCKHUE HHTEP(EIChI 110 TOTOBOMY 00pa3ily miu KoHuenwmu uarepgeiica. Koabt n
B pesysnprare u3yueHus AMCUUILIMHBI CTYAECHTHI JOJKHBI:
3HaTh
— CyTb OCHOBHBIX ITOJIXO/I0B K 00paOOTKe 3KCIIEpUMEHTAILHON HH(POPMALIH;
— CMBICII W Ha3HaYeHUE BU3YAIbHbIX (TrpagUyeckux) METOIOB IPEICTABICHUS
uH(pOpMALTIH;
— OCHOBHBIE CTAaTUCTUUECKUE NOHATHS U METO/IbI UCCIIEA0BAHNS;
— COBpPEMEHHBIE  CHUCTEMBl, IpPUMEHSEMbIE [UI1  pa3jIMuHbIX  BUJIOB  aHaJIM3a
IIPOCTPAHCTBEHHBIX JAHHBIX;
YMETh
— TPOBOIUTH PA3IMYHOIO BU/IA AHAJINU3 UCXOJHBIX IAHHBIX;
— IUIaHMPOBATh HKCHEPUMEHT, T.€. BBIOMPATh IUIaH YKCIEPUMEHTA, YIOBIETBOPSIOILETO 3a-
JTAHHBIM TPEOOBaHMSIM, COBOKYITHOCTh JCHCTBU, HAallpaBIIEHHBIX Ha pa3paboTKy cTpare-
MU 3KCIIEPUMEHTUPOBaHU (OT MOJYUYEHUs anpruOpHON MHOpMalMU 10 TOTy4YeHHUs pa-
060TOCIIOCOOHOM MaTeMaTH4YEeCKON MOAENTH WM ONpeeNiCHHs ONTHMAIbHBIX YCIOBHN).
OTO 1eNIeHaNpaBIeHHOE YIIPABICHHE YKCIIEPUMEHTOM, pealn3yeMoe B yCIOBHUAX HEMOJI-
HOT'0 3HaHMSI MEXaHU3Ma U3y4aeMOr0 SIBJICHMUS;
— B IPOIIECCE MPOBEICHUSI HEOOXOIMMBIX U3MEPEHUH U, MOCTIEAYIONIeH 00paboTKH TaHHBIX
dopmanu3oBaTh pe3yibTaT B BUJE MaTEeMaTHYECKONW MOJIEIH;
— OLIEHMBATh BO3HUKAIOIINE NOTPELIHOCTH, COJEPKAIIEHCS B UCXOIHBIX JaHHBIX.

4. COAEP)KAHME U CTPYKTYPA JUCHUIIJIMHBI

B Tabnuue 1 npuBoauTCs onMcaHue COJAEpKaHUs AUCLUUIUIMHBI, CTPYKTYPHUPOBAHHOE IO
paszenam, ¢ yKa3aHHeM M0 KaXJIoMy pas3zienay (popMbl TEKYLIEro KOHTPOJIS: 3alura JadbopaTop-
Hoii paboTs! (JIP), xomnoksuym (K), pyoexnsiii kontpouns (PK), rectuposanue (T).

Tab6muma 1
Conep:xanue pa3iesioB JUCHMIUIHHBI «MeToabl 00pad0TKH 00JBIINX JAHHBIX»

Kon xontpo-
Jupyemon dopma Teky-

HaumeHnoBanue
Ne pasiena Coz[epmalme pasaeia KOMIIETECH- mero KoH-
uum (WIm ee TPOJIst
YaCTH)
BBenenue B 0oJbLIINE TaH- OCHOBBI  TeOopHH IOIO0OUS
uele. [Tousitue DataMinig. (Tounoe nogobue, OcHOBHbIC
HpI/IKHaI[HI)Ie I/IHCpr- TEPMUHBI W  ONPCACIICHUSA, KC-2
L MEHTBI 111 paboTel ¢ Big IACCHURALI - METOLOB [IKC-3 KT
TUTAHUPOBaHUA OKCIIEpU-
Data. Texuonorns MapRa- MEHTa; HaydHBIA 9KCIepH-
duce. Hadoop. MEHT.




TexHoJOrud aHAJHU3A AAHHBIX:
JKu3HeHHbI UKII aHan3a 00JIb-

OCHOBBI TE€OpHUH ILIAaHUPOBA-

LTMX TAHHBIX, CTAHIAPTHL. Hus dKkcniepumenTa. [locnemo- IIKC-2 K, PK, T
’, BaTEJILHOCTD IPOBEJEHUA UC- IIKC-3

KorHuTuBHEIN aHATU3 JaHHBIX. ClleoBaHHi

Busyanu3zanus 00ibIINX JaHHBIX.

TexHosornu xpaneHusi 60J1b-

IIMX JaHHBIX. Pacnipenenennnie OmuodaxTopublit aucnepen-

OHHBIN aHANIM3; IBYX(AKTOP- [IKC-2

XPaHHIIAINA, NOSqI XpaHH- HBIA TUCTIEPCHOHHBIN aHATTN3; TIKC-3 K, PK, T

T,

KJ1accuuKalus 1 IPUMEpHI.

OO11ast TPyJI0€MKOCTh AUCIUILUIMHBI COCTABIIsACT 3 3a4eTHbIe exnHUIbI (108 yacoB)
Ta6muma 2 CTpykTypa TucUIIuHbEL «MeToabl 00padoTKH 001bIINX JAHHBIX)
Bua paborbr TpynoeMKOCTb, YaChl Beero
5 cemecTp

Oo0mast Tpy10eMKOCTh (B 3a4€THBIX 3 3
eTUHHUIAX)
KonrakTHas pa6ora (B yacax): 51 51
Jlexyuu (J1) 17 17
Ilpakmuueckue 3anamus (113) - -
Cemunapckue 3ansmus (C3) - -
Jlabopamopuwie pabomut (JIP) 34 34
CamocrosiTeJibHAas padoTa (B yacax): 48 48
Kypcosoit npoexT (KII), Kypcosas pa-
6ota (KP) ) j
Pacuetno-rpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
CamocTosTeIbHOEC H3YUYCHHE Pa3IeTIOB 48 48
KonTponbnas padorta (K) - -
[ToaroTroBka U MPOXOKACHUE TPOMEKY- 9 9
TOYHOM aTTeCTalluu
Bua npoMeKyTO4YHOM aTTeCTAlMHU 3ayer 3a4yer

Taomuua 3. JIeKIUMOHHBIE 3aHATUS

Cojaepxanue pasaena

1MW ¥ CHHTaKCcHca s13b1ka R (mpuMepsr).

Ipeamnoceuiky GopMUpoBaHUs TpeHAa OONBIINX AaHHBIX, OCHOBHBIC BBI3OBBI OOJIBIINX IaHHBIX,
Omnpezencuue TepMuHa "Oonbuine aanHbie", BasoBoe nmpeactasnenue o Map Reduce u Hadoop, Ipexa-
cTaBJeHHE 0 paboTe aHAMUTHKA, ITHCTpyMEHTHI A1l 00paboTKM OONBIINX JaHHBIX, 3HAKOMCTBO C SI3bI-
KaMH{ W MPHUKIaIHBIMHA, TAKEeTaMu Uil 00paboTKu OONBIINX NaHHBIX, PaccMoTpenue o0meii KoHmen-

Ananutrka OOJBIINX JAHHBIX.

KOrHUTHBHBIN aHAIN3 JaHHBIX

Mertoast DATA MINING

Xpanunuia gaHHelx. Perpeccus

ISRl ISRl Bl Sl I

Pacnipenenennbie 6a3nl gaHHBIX NoSQL.

Tabnuua 4. [IpakTHueckue 3aHsATHS - HE TIPEAyCMOTPEHBI.

Tabnuua 5. JlabopatopHble pabOTHI

| No | HaumenoBanue TeM J1abopaTOpHBIX padoT




O3HaKOMJICHUE C CHHTAKCUCOM si3bIKa R 11 aHanm3a 1aHHbIX.(44)

CniocoObl MOATOTOBKH U 0TOOpaxkeHHsl NaHHBIX B R (441). Bo3aMokHOCTHBBO1a/BBIBOIA.
Pemenue 3anau Ha Gonbiux rpadax (249).

CrnocoOsI aHanu3a naHHbIX B R. [TomydeHne nepBUYHBIX 3JIEMEHTAPHBIXXapaKTEPUCTHK
0 Habopax JaHHBIX (AJIEMEHTAPHBIEC CTATUCTUKH).

Crioco6b1 UMIIOPTa/KCIIOPTa JaHHBIX(24).

Pa6ota ¢ quarpammamu u rpadukamu B R (29).

El A N

o

IS

[IpoBepka cTaTUCTUYECKUX TUHOTE3 (44)

7. | KoppeNnsAlMOHHBIA aHAIU3 U PErPECCHOHHBINM aHaIu3 JaHHBIX (24)

Ta6ymia 6. CaMOCTOSTENIHPHOE U3YUYCHUE Pa3/IeIOB TUCIUILIAHBI

Ne pasz-
z[eia HaunmeHnoBanue tem

1 Pabota ¢ nuarpammamu u rpadukamu B R (249).

) [TpoBepka cTaTucTUYECKUX TUToTE3 (44)

3 KoppensauuoHHbIH aHATM3 U PETPECCUOHHBIN aHAIN3 TAaHHBIX (24)

4. Pemenwne 3anay Data Mining.

5. 3anaun knaccudukauu, KiacTepusanuu: aepesbs pemennid, RandomForest, k-
means. (49)

6 W3ydenne npuHIMUIIOB pabOTHI paclpeieeHHbIX 0a3 JTaHHBIX

7. PaszBepTriBanue nokanpHOTrO Kitacrepa Hadoop. TloacyeT ciioB B TekcTe, ¢ momo-
mpi0 MapReduce. (449)

5. OHEHOYHBIE MATEPHUAJIbI JJISA TEKYIIETI'O U PYBEXKHOI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTAIINA

@DopMBbI KOHTPOJIA TEKYIINX, PYOSKHBIX U IPOMEKYTOYHBIX 3HAHUN CTYAEHTOB 110 TUCIH-
IUIMHE ONPEAEIAIOTCS B COOTBETCTBUU C yU€OHBIM IUIAHOM 00pa30BaTEIbHON IPOrPaMMBbI U B CO-
OTBETCTBUHU C JIeHCTBYIOmUM [lonokeHneM o 6amIbHO-PEUTHHTOBOM cHCTEME OLIEHKU yclieBae-
MOCTH CcTy1eHTOB KBI'Y.

Ot oOyuaromuxcsi TpeOyeTcs MOCEeIIeHHe 3aHSATHI, BBIMOJIHEHUE JTaOOpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHAOBAaHHOW JIUTEPATYPOIl.

[Ipu arrecTarnuu 00y4arommxcs OLIEHUBAETCS Ka4yecTBO PadOTHI Ha 3aHATHIX (YMEHHUE Be-
CTH JIUCKYCCHIO, CTIOCOOHOCTB YETKO ¥ EMKO ()OPMYITPOBATH CBOM MBICIIH ), YPOBEHB TIOJATOTOBKU
K CaMOCTOSITENIbHOM JeSTeNbHOCTH, Ka4eCTBO BBIMONHEHUS 3aJaHuil (Ipe3eHTalui, TO0KIa/I0B,
BBITIOJTHCHHE JT1a00PAaTOPHBIX paboT U ap.).

KoneunbiMu pe3ynbTaTaMi OCBOCHHUS MPOTPaMMBbI TUCITUTUIMHBI SIBISIOTCS c(hOpMHUpPOBaH-
Hbl€ KOTHUTUBHBIE JECKPUIITOPHI «3HATBHY», «YMETh», «BIAJEThb», PACIHCAHHBIE MO OTIEIbHBIM
komneTeHusiM. opMupoBaHue 3TUX AECKPUIITOPOB MPOUCXOIUT B TEUEHHUE BCETO ceMecTpa Mo
JTaram B paMKaxX pa3IMYHOTO BHJA 3aHATUH M CAMOCTOSATEIBHON PabOTHI.

B xone m3y4eHHs] TUCUUIUIMHBI MPEIyCMAaTPUBAIOTCS TEKYIIUMA, pPyOeKHBIN KOHTPOJb U
MIPOMEXKYTOUHAsS arTecTarus. DopMbI KOHTPOJIS TEKYIIUX, PyOEKHBIX U IPOMEKYTOIHBIX 3HAHUN



CTYJICHTOB TIO IUCLUTUIMHE ONPEACIISIOTCS B COOTBETCTBUU C YUEOHBIM IIJIAHOM 00pa3oBaTebHON
MpOrpamMMbl M B COOTBETCTBUU C JICUCTBYIOMMM [lookeHrnEM 0 OaJITbHO-PEUTHHTOBOM CUCTEME
OLIEHKH ycneBaeMocTu cTyaeHToB KBI'Y.

Ot oOyuaromuxcst TpeOyeTcsl MOCEeIICHUE 3aHATHH, BBIITOJIHEHHE JabopaTOpHBIX PadoT,
3HAKOMCTBO C PEKOMEHAOBAHHOMW JIUTEPATYPOM.

[Ipu arrecTanuu 00y4aromuxcs OLIEHUBAETCS Ka4ecTBO padOThI Ha 3aHATHSIX (YMEHUE Be-
CTH JIUCKYCCHIO, CTIOCOOHOCTD YETKO U EMKO ()OPMYITHPOBATH CBOM MBICIIH ), YPOBEHD IIOJATOTOBKU
K CaMOCTOSITENIbHOM JesATeNIbHOCTH, Ka4yeCTBO BBIMOJIHEHUS 3aJaHUM (IIpe3eHTAlMii, JTOKIal10B,
BBITIOJTHEHHE J1a00PAaTOPHBIX paboT U ap.).

5.1. OueHo4HbIe MaTEPHAJIBI /ISl TEKYLIET0 KOHTPOJIA.

Lenb Texy1iero KOHTPOJIs — OLEHKA PE3yJIbTaTOB PadOThHI B cEMECTpe U 00ecrieueHre CBoe-
BPEMEHHOW OOPAaTHOM CBSI3H, ISl KOPPEKIIMK O0yUEHUSI, aKTUBU3ALIMN CAMOCTOSITEIILHOU PaboThI
oOyuaromierocs. OObEKTOM TEKYIIErOo KOHTPOJIS SIBISIFOTCS KOHKPETU3UPOBAHHBIE PE3YJIbTaThl
o0OydeHus (yueOHbIE TOCTHKEHUS) IO UCIIUILIINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBACT OLEHUBAHUE XO/la OCBOCHUS JMCIIHU-
TUTHHBI «MeTo bl 00pa0OTKH OONBIIHNX JAHHBIX)», OIICHKA KaU4eCTBA IMOATOTOBKY HA OCHOBAHHUHU BBI-
MOJIHEHHBIX 3aJ]aHUi BeAeTcs MpenoaBaTesneM (¢ 00CykKIeHueM pe3ybTaToB), OalljIbl HAYUCIIA-
I0TCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aJaHusl.

Kpurtepun popmupoBanusi 0eHOK (OLleHMBAHHMA) YCTHOI'O OIIPOCa

YCTHBIN onpoc SBISETCS] OTHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHUIl 00y4aroierocs mno
JUCHUILIMHE. Pa3BEPHYTHIN OTBET OJIKEH MIPEACTABIATH COOON CBA3HOE, JIOTMUECKH I10CIIE10BA-
TeJIbHOE COOOIIEHNE Ha 3a/IaHHYI0 TeMY, IIOKa3bIBaTh €T0 YMEHHUE IPUMEHSITh OIPEeIICHUSI.

B pesynbrare ycTHOTO oIpoca 3HaHUS, OOYYaroIIErocss OLEHHBAIOTCS IO CIIEAYIOMIEeH
HIKase:

3 6a1a

2 0aj1a

1 6aa

0 6an0B

CTaBHTCS, eclii 00yda-
IOLIHICS:

1) TIOJIHO U3J1araeT
W3yYeHHBIN Marepua,
Ja€T IPaBUIILHOE OIpe-
JIEJICHHOE SKOHOMUYe-
CKHX TTOHSITHH;

2) oOHapyKMBAET I10-
HUMaHWE Marepuania,
MOXeT 000CHOBAaTh
CBOM CYIKICHUS, IPH-
MEHHUTH 3HAHUS HA
MPAKTHKE, IPUBECTU
HEOOXOINMBIE TTPH-
MEPBI HE TOJIBKO 110
y4eOHUKY, HO H CaMo-
CTOSITEIIEHO COCTaBIICH-
HBIE;

3) M3JIaraeT mMare-
pHa MoCIIe0BaTEeIBHO
Y TIPAaBUJIBHO C TOYKH
3pEHUsT HOPM JIUTEpa-
TYPHOTO SI3bIKA.

CTaBUTCSI, ecli 00yda-
FOIIHiCsS JaéT OTBET,
YIOBIETBOPSIOIINAN TEM
e TpeOOBaHMSIM, UTO H
s Oayuta «1», HO Jo-
myckaet 1-2 ommoOkw,
KOTOPBIE CaM K€ UC-
TpaBiseT, u 1-2 Heno-
4yéTa B MOCJIEI0BATEIb-
HOCTH U SI3BIKOBOM

o opMIICHIH H3j1arae-
MOTO.

CTaBUTCS, €CITH 00yJa-
IOLIHICS OOHAPYKH-
BaeT 3HAHHE W TIOHUMa-
HUE OCHOBHBIX TI0JIO-
JKCHUH JaHHOW TEMBI,
HO:

1) W3JlaraeT Mare-
pHaJ HEMOJIHO U 0Ty C-
KaeT HETOYHOCTH B
ONPENEIICHUN IOHITHUM;
2) HE yMEeT J10-
CTaTO4YHO TITyOOKO U
JI0Ka3aTeIbHO 000CHO-
BaTh CBOM CYXXJCHHUS U
MIPUBECTU CBOU IIPH-
MEpBbI;

3) W3JlaraeT Mare-
pHal Heroce0Ba-
TEJBHO U JIOMYCKACT
OIITUOKY B SI3HIKOBOM
odopmIIeHIH HU3Tarae-
MOTO.

CTaBUTCS, ecu 00yJa-
IOLIMHCS 0OHAPYKH-
BaeT He3HaHue 00JIb-
HIel 4aCTH COOTBET-
CTBYIOILIETO pa3zelia
M3y4aeMoro MaTepu-
ana, 10y cKaeT
OommnOKHu B POpMyITH-
pOBKE.

bamnbl «1», «2», «3» MOTyT CTaBUTHCA HE TOJIBKO 3a €IMHOBPEMEHHBIN OTBET, HO U 3a pac-

CpCI[OTO‘IQHHBIfI BO BpCMCHHU, T.C. 3@ CYMMY OTBCTOB, JAHHbIX HA NPOTSXKCHUU 3aHATUA. HAYUCIIA-
IOTCs B 3aBUCUMOCTH OT CJIO’KHOCTH 3aJJaHUs.




5.2 OneHoOYHbIE MATEPHAJIbI JJIS1 CAMOCTOATEIbHOM padoThl 00yYaK0IIErocs

Pabouast mporpamma npeaycMaTpuBaeT MPOBEACHUE JIGKIIMOHHBIX, JIAOOPATOPHBIX 3aHs-
THH, a TAKXKE CaMOCTOATEIbHYI0 padoTy oOyuatomuxcs. B ®I'bOY BO «Kabapnuno-bankapckuit
TOCYIapCTBEHHBIN YHUBEPCUTET» JEHCTBYeT OajIbHO-PEUTHMHIOBAs CHCTEMa OLCHKH Y4eOHBIX
JTOCTIKEHUI 00yuaromuxcs Mo o0pa3oBaTebHBIM MPOrpaMMaM, pPean3yeMblM Ha OCHOBaHUU
denepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTelbHBIX CTAHAAPTOB. baTbHO-pEeHTHHIOBasE cucTeMa
OLICHKH 3HaHUH ABISETCS OIHOM U3 COCTABISIONIMX CUCTEMBI YIIPaBJICHUS Ka4eCTBOM 00pa3oBa-
TEIILHOU ACATCIIBHOCTHU B YHUBCPCUTCTC.

Tabmauma 7

Pacnipenenenue 6ayiyioB B COOTBETCTBUM ¢ AcicTByromuM [lonoxeHnem o OamuibHO-pei-

THHTOBOM CHCTEME

Ne peittunarosoit | Kommoxksuym | Jlab.mpakrtukym | [Tocemaemocts | TectupoBanue | toro
TOYKHU
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24
Tabmuma 8
Kpurepuu onienkn
Bun meponpusitust Kputepuu onenku bamnbl
KomnokBuyMm (ycTHBIN - ICHOCTb, YETKOCTh M JI0Ka3aTenbHOCTh U3- | 0-21 Gamn
OTIPOC TI0 TEME) JIOKEHHS OTBETOB Ha BOIIPOCHI;
- BJIaJICHUE CTICIUAIbHBIMU TEPMUHAMU;
- CHCTEMHOCTb 3HaHHM 110 TeMaTUKe
JlabGoparopHoe 3aHsITHE | - MOHUMAHKE LEIH U 33]1a4 pPabOThI 0-24 6amna
- BBITIOJTHEHUE 33aHUi 1 00paboTKa pe-
3yJBTaTOB
- OTYET M 3aIuTa J1adopaTopHOr padoThI
KomnprotepHoe TecTupo- | Pe3ynsrarsl TECTUpOBaHUS 0-15 6amoB
BaHuE 10 pazaenam auc- | (KommgecTro 6ammoB = 5*, ¢ - qomns mpa-
LUIUIMHbI BUJIbHO OTBEYCHHBIX TECTOB IO TEME).
[Tocemnienue 3anaTuil [Tpu G6onee 3 mpomyckax 6e3 yBaxutenpHOM | 0-10 GammoB
PUYUHBI 3aHIATHN aHHYJIHPYIOTCS OaJUTBI
3auer SCHOCTbB, YETKOCTb U JI0Ka3aTelbHOCTh u3Jo- | 0-30 GamioB
JKEHUSI OTBETOB HA BOIPOCHI;
- BIIQJICHUE CTIEI[UATbHBIMU TEPMUHAMH;
- CUCTEMHOCTb 3HaHHUM 110 TEMaTUKE AUCIIH-
IUIMHBI B I1EJIOM
Nrorosas oreHka 0-100 6ayoB

5.2.1. O0pa3usl 3a1aHUH POMEKYTOYHOI0 U TEKYIIEro KOHTPOJIs
(xouTposaupyembie komnerennun [NKC-2; ITKC-3)
1. ITono6path naHHBIE 111 TaOIMIIBI, TPUBEIECHHON HIDKE U MPOAHAIM3UPOBATh UX B3a-
MMHOE BIIUSIHUE,0TOOPA3UTh KOPPENSLIHIO:
a. Pocra BBII Ha nipupocT HaceneHus
b. TIpupocTa HaceneHUs HA AUHAMUKY O€3paOOTHUIIbI
c. Ilpupocr nmoneit ¢ BoICIIMM 00pa30BaHUEM Ha POCT MPOMBIIIIEHHOTO IPOU3BO/I-

CTBa



[IpupocT mrozeii ¢ BEICIIUM 00pa30BaHUEM Ha pa3BUTHE HAYKH

e. IlpupocT mroaeii ¢ BeiciiuM 00pa3oBaHUEM HA JUHAMHKY JOXOJO0B HA JyIITy Hace-
JICHUS
f. Jlunamuky 6e3paOOTHIIBI HA JUHAMUKY IIPECTYITHOCTH
g. C nmoMomipo perpecCHOHHOT0 aHaIN3a HAaAUTE 3aBUCUMbIC TTIEPEMEH-
HbIC U TIOSICHUTEBIIMSHNAE HA HUX HE3aBUCUMBIX NIEPEMEHHBIX.
h. C nomomsto ¢pynkimu predict() (cm. nekumu u help()) moctpoiite nporuo3
10 CTOJIOITY,COOTBETCTBYIONIEMY BapUAHTY.
lfoabl o MpupocT nto- e
S aen, nony s 2% | ¢
- x
P I3 ' =25 |8 x> =
= - e YMBLLMXOY- T Q¢ | = 5
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2z = x 5 §§8 Hoe BbicLee eEE |73y £2
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01.01.1990
01.01.2015

Otuer no BeimosiHeHUIO PI'3 noimkeH conepxarh:

2. TIOCTaHOBKY 3aJ1a4W;
3. chopmupoBaHHBINM HAOOP TAHHBIX;
4. TeKCTbI CKpUITOB Ha si3bIKE R;
5. pe3ynbTaThl TECTOB HA MPOBEPKY TUIOTE3 O KOPPENSIIMU, OLIEHKA PErpeccui,
BBIYUCIIEHUEKOPPEISIIIMY B TEKCTOBOM M rpa)ndecKoM BHJIE.
6. sicHOe M MOJPOOHOE MOSICHEHUE KAXKA0T0 pe3yibTara, CJIOBECHYIO TPAKTOBKY Ipadu-
KOB;
7. BBLIBOJEBI
8. CITMCOK MCTIONB30BaHHOMN JTUTEPATYPHI.
5.2.2.00pa3usbl TeCTOBBIX 3a1aHMii (KOHTpoJupyemMble komneTeHnnu [IKC-2;
MKC-3)
TectupoBanmne 00ydJarONIMXCS TPOBOAMUTCS B OHJIAH-PEKUME COTIACHO PACTIHCAHUIO, B
OUOC open.kbsu.ru

2. Ha xakue Kjaacchl AeJIATCS MJIAHBI 10 COOTHOIEHN IO MeKAY KOJIHYeCTBOM OLleHH-
BaeMbIX HEM3BECTHBIX NAPAMETPOB MOJE/IH H KOJIMYECTBOM TOYEK IJIAHA IKCIIEPH-
MeHTa?

- HEHaCBIILIEHHbIE, HACHIIIICHHbBIE, CBEPXHACHIIIECHHBIE;
- HaChIILIEHHBIE, CBEPXHACBILICHHBIE;
- HEHaCBIILIEHHbIE, CBEPXHACHILIICHHbIE
- HEHACBILLEHHbIE, HACBIIIICHHBIE

3. B uem 3akurouyaercs 3aaya ONTHMHM3ALNU B TEOPUH IJIAHUPOBAHUSA IKCIIEPUMEH-
TOB?

- 3aKJII0YAETCS B HAXO0XKIEHUE CpelHEeH (PyHKIIMM OTKIIMKA B 00JIACTH JOITyCTUMBIX 3Ha-
YEHUH IIapaMeTpPOB;
- 3aKJIF0YAETCS] B HAXO0XKIEHUE MTOJIMHOMA (DYHKLIUHU OTKJIMKA B 00JIaCTH JIOMYyCTUMBIX 3HAUEHHUH
apaMeTpoB;
- 3aKJII0YAETCS B HAX0XKIeHUe OMHOMA (DYyHKIIMH OTKJIMKA B 00JIaCTH IOMYyCTUMBIX 3HAUYEHHH Ma-

paMeTpoB;
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- 3aKJTFOYAETCS B HAXOXKJICHUE IKCTpeMyMa (PYHKIIMH OTKJIMKA B 00JIACTH JOMYCTUMBIX 3HAUYCHUI
apaMeTpos;
4. Ha ocHOBe KaKOro MeTo/a ONpeiesiloTCH OeHKN K03 PuuueHToB nNoJnHOMAa
(pynkumum) oTkiauka?
- PAaBHOCTOPOHHUX TPEYTOJbHUKOB;
- HAMMEHBIINX KBaJIPaToB;
- HauOOJBIINX TpaIeIui;
-paBHBIX Tparenui.
5. Yo siBisIeTCS 1ebI0 00pPad0TKH IKCIIEPUMEHTAJBHBIX JaAHHBIX?
- PAaBHOCTOPOHHUX TPEYTrOJIbHUKOB;
- HAMMEHBIINX KBAJPATOB;
- HauOOJBIINX Tparenui;
- PaBHBIX TPAIICLIHMN.
6. IlepeumciauTe HCTOYHMKH IKCIEPUMEHTAJbHBIX TAHHBIX.
- rpaduueckas popma, ayJUOAaHHBIE;
- CUMBOJIbHAs (popma, ay/IMO/IaHHBIE,
- CUMBOJIbHAA (hopMa, rpadudeckas popma;
- cuMBOJTbHAs (popma, rpaduueckas popma, ayIMoJaHHbBIE.
7. B kakux popmax MOryT ObITh NPeICTABJIEHBI IKCIIEPUMEHTAIbHbIE JaHHbIE?
- rpaduyeckas Gopma, ayTMOJaHHBIC,
- CUMBOJIbHAsA (hopMa, ayInoJaHHbIE,
- CUMBOJIbHasI popMma, rpadudeckas hopma;
- CUMBOJIbHasA (hopMa, rpadudeckas popma, ay TMuOJaHHbIE.
8. UYro siBjIsieTCA HCTOYHUKAMU OIIMOOK B MPOLEeypPax perucTpauuu 1 00padoTku
JTAHHBIX?
- oHEeTHUECKHE OMUOKH, METOANYECKUE OINOKH,
- HHCTPYMEHTAJIbHBIE OMIHOKH, MOP(OTOTHUECKHEe OIUOKY;
- HHCTPYMEHTAJIbHbIE OIIMOKH, METOIUYECKIE OIINOKH;
- CHHTaKCUYECKHUE OITUOKHU, METOUYECKHE OLTUOKU
9. Kakummu cBOiicTBAMHU XapaKkTepu3yeTcsl Ka4ecTBO OLIEHKHU NMapaMeTPoB pacrpeee-
Hus?
- HECOCTOSTENBHOCTh, HECMEIIEHHOCTh, 3(p(PEKTUBHOCTD, JOCTATOYHOCTH;
- COCTOSITEIBHOCTD, HECMEIIEHHOCTh, 3()()EeKTUBHOCTH, I0CTATOYHOCTD
- COCTOSITEIPHOCTh, HECMEIIEHHOCTh, HEAP(HEKTUBHOCTH, IOCTATOYHOCTH;
- COCTOSITEIBHOCTbD, HECMEIIEHHOCTH, () (h)EeKTUBHOCTh, HEJJOCTATOYHOCTb.
10. B yeM oTJIHYHSI MEKIY KOPPEISIHMOHHBIM H PErPecCHOHHBIM aHATH30M ?
- TpeOyeTcsi: onpenenuTh OIeHKH KO3 PHUITMSHTOB KOPPEISIIIAU ISl BCEX WIIA TOIBKO
JUTS 33JTaHHBIX TIap TapaMeTPOB U OIIEHUTh UX 3HAYMMOCTh; YCTAHOBUTH KOJIMYECTBEH-
HYIO B3aUMOCBSI3b M@Ky TTOKa3aTeneM U (aKTOpaMHu.
- TpeOyetcsi: onpenenuTh OLeHKH KO3(PPHUIIMEHTOB KOPPEISIUU TOJIBKO JJIs 3aJaHHBIX
nap napaMeTpoB U OLIEHUTh UX 3HAUUMOCTb; YCTAHOBUTH KOJUYECTBEHHYIO B3aUMOCBSI3b
MeXJy MoKa3aTesieM U paKkTopamu.
- TpeOyeTcsi: onpenenuTh OIeHKH KO3(PPHUIIHMEHTOB KOPPENISINUU I BCEX Map mapaMer-
POB U OLICHUTh UX 3HAYUMOCTh; YCTAHOBUTH KOJMUYECTBEHHYIO B3aUMOCBSI3b MEXIY T0-
Ka3aTesIMU.
- TpeOyeTcsi: onpenenuTb OIeHKH KO3(PPHUIIMEHTOB KOPPENSILIMU ISl BCEX WIIA TOJIBKO
JUTS 33JJaHHBIX [1ap TapaMeTPOB U OIIEHUTh UX 3HAUYMMOCTh; YCTaHOBUTH KOJUYECTBEH-
HYIO B3aUMOCBSI3b MEXAY (haKTOpaMHU.

Kpurepuu popMupoBaHus 01lleHOK M0 TECTOBHIM 3aJaHUAM

Brimonnenue TECTUPOBAHUS OLICHUBACTCS COINIACHO IIPOLCHTY IHNPABUJIBHBIX OTBCTOB. Makcu-
MaJIbHO BO3MOXKHOE KOJIMYECTBO OalIOB 3a TCCTUPOBAHUC — 5.
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5.3. OneHo4YHbIE MATEPHAJIBI VISl IPOMEKYTOUYHOM aTTeCTAlUM

[lenpro MpOMEKyTOYHBIX arTeCTaluil 110 JUCUMILIMHE SBISETCA OLICHKA KayecTBa OCBOE-
HUS TUCIUIUIMHBI 00yYaroIuMHCs.

[IpomexyToyHas arTecTalys MpeiHa3HaYeHa JJii OObEKTUBHOIO MOATBEPXKIEHUS U Olle-
HUBAHUS JOCTUTHYTHIX PE3yJIbTaTOB 00YUYEHHUS MOCIIE 3aBEPLICHUS U3yUeHHs TUCHMILIHHBL. Ocy-
HIECTBIISIETCS B KOHIIE CEMECTpa U MPECTaBISIET COOOH UTOTOBYIO OLIEHKY 3HAHHUH MO JUCIUIUINHE
B BHJIE [IPOBEJICHUS 3a4€Ta B 7 CEMECTPE.

[IpomexyToyHast arTecTanusi MOXKET IPOBOJIUTHCS B YCTHOW, NUChbMEHHOU ¢Gopme, U B
dopme TectupoBanusi. Ha mpoMexyTouHyto arTectanuio orBoauTcs A0 30 Ganos.

Bonpocsl, BBIHOCHMBIE Ha 3adeT C OIEHKOW (KoHTpoiupyembie komneTeHuulIKC-2;
[IKC-3)

1. Onpenenenre OONMBIIUX JAHHBIX, KIIOUEBBIC XapaKTEepPUCTHKU. [Ipumepsl 3a1a4 00J1b-
IMX AaHHBIX. OCHOBHBIE BU/BI IAHHBIX.

2. JlaTh KpaTKyro CpaBHHUTEIbHYIO XapaKTepUCTUKY HHCTpyMeHTapus 1O nns ana-
7132 JAHHBIX.

3. OxapakTepu30BaTh KOHCTpYKLHUH si3bIKa R [lepeunciauts Tunb! s3bika R, npusectu
IIPUMEPBHI.

4. Ponp ananutuka no nansueiM (Data Scientist). KiroueBble KoMIeTeHIIMU aHaIM-
tuka. Oruns Bl ot Data Science.

S5. «OKW3HEHHBIN UKD IPOEKTa M0 aHATTUTHKE OOJIbLIINX JaHHBIX. THUIIOBas apXUTEK-

Typa mpoekTa B o0jacTu O0NBIINUX JaHHBIX. [IlepeuncnuTh uconabp3yemMble TEXHOJIOTHH, YKa3aTh
CTEIEeHb BOBJICYCHHOCTH KKION M3 TEXHOJOTUN Ha Ka)XXIOM dTare paboTel Haj mpoekToM. [lepe-
YUCJIUTh OCHOBHBIE POJIM UCTIOJHUTENEH MPOEKTA.

6. Yro Takoe Data Mining? OcHoBHBIE 3a7aun U MeTo 16l Data Mining. Jtarbl nHTE-
JIEKTYaJIbHOTO aHaJIN3a JaHHBIX. MeTObl MHTEIIEKTYaJIbHOTO aHAIN3a JaHHBIX.

7. Uto Takoe MN? [exatmon?

8. Posb runotes B npouecce no3Hanus. Kakue ¢pakTopsl UCTIONB3YIOTCS sl yTOUHE-
HUS TUnoTe3?

9. OcHOBHBIE IOHATHS CTATUCTUKH U JECKPUNITUBHBIN aHAIIN3:

10.  Ilxamsr m3mepenuid. ['eHepanbHas COBOKYITHOCTh U BbIOOpKa. HopmanbHOe pac-
npeJieleHue. Y pOBEHb CTATUCTUYECKON TOCTOBEPHOCTH.

11. Koppensus u perpeccuonnsiii ananus. Koaddunment koppemsiuu. ['paduaeckoe
npencraienue. [locranoBka 3ajaun perpecCHOHHOTO aHATHN3a.

12.  Tlosicauts TepmuH "Jluneitnas perpeccus”. [IpuBecTr mpuMepsl UCTIOIB30BAHUS

PErpecCUOHHOTO aHaIN3a.
13.  Knaccudukanusa u kinacrepusanus — cyTh U Ha3HaueHue. Metpuku. [loctanoBka
3aaun Kiactepuzanui. MeToapl KiacTepu3anun Ha rpadax. Omimdne oT 3ajadu Kiaccu(uKa-
ruu. [IpuBecTu npuMepsl UCTIOIB30BAHUS AITOPUTMOB KIIACTEPU3AIIHIH.
14. [Mapagurma Map Reduce. Onucats npunnmn padotsl. Hapucosats cxemy. [lepe-
YHUCIIUTH ca0ble U CUIIbHBIE CTOPOHBI. O003HaYUTH 001acTH MpuMeHuMocTu. [IpuBecT mpumMepsl
UCIIOJIb30BaHUS.

15. Bwusyammsanus. [late onpenenenue Busyanusanuu. [1okazaTh BaKHOCTb BH3Yallu-
3allMU B aHATUTUKE OOJIbIIMX NaHHBIX. [[pUBECTH MpUMeEpsl M MHCTPYMEHTHI ISl BU3Y aJTH3aIHH.
16.  Hayunsle mpo6ieMbl 60mbIMX JaHHBIX. [Toka3aTh 3HAUMMOCTH MIPOOIIEM, aKTyallb-

HOCTB, CBS3b C O0JIACTSIMH MAaTEMAaTUKN ¥ HHKCHEPHH.
17. OLAP u OLTP cucremsl. Pazuuma.
18.  Pemmukanwst v mapIuHT.
19.  Tpebosanus ACID. CAP-teopema, BASE apxutextypa
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20.  NoSql. Knaccugukarus NoSql xpanunu. Mx ocobennoctu. Ilpumeps! pactpene-
JICHHBIX XPAaHWJIHII.

Kpurtepuu ¢popMupoBaHus OLIEHOK N0 MPOMEKYTOYHOI aTTecTallNU

«OTIMYHO» TOTYYal0T 00y4JaroIIrecs, KOTOPble CBOOOIHO OPHEHTHPYIOTCS B MaTepHae
¥ 0TBeUaroT 0e3 3aTpyaHeHuit. O0yuaronuiicsi crioco0eH K BBHITIOTHEHHUIO CIIOKHBIX 3a/IaHUH, TI0-
CTaHOBKE IIeJIel 1 BhIOOpE MyTel WX peanu3anud. PaboTa BhIMOIIHEHA TOJHOCTHIO 0€3 OMIMOOK,
pemeno 100% 3anau;

«XO0poIIoy» MOJIy4aroT 00y4YaronIrecs, KOTOPble OTHOCUTEIBHO TOJIHO OPUEHTUPYIOTCS B
MaTepHale, OTBEUatoT 0€3 3aTpyJHEHUH, JOMYCKaIOT He3HAUUTEIbHOE KOJTMYECTBO OMMO0K. O0y-
YAROIIUICS crOocOOEH K BBIMOJIHEHUIO CIOXHBIX 3aJaHuii. PaboTa BBINONIHEHA MOJIHOCTHIO, HO
UMEIOTCA He OoJiee 0THON Herpy0oil OIMOKH U OJJHOTO HeJj04eTa, He Oosee Tpex HenoueToB. [Jo-
IyCKAIOTCsl HE3HAYUTEIIbHBIE HETOYHOCTH MIPH PElIeHUH 3a1a4, pemreHo 70% 3anay;

«Y IOBJIETBOPUTEIIEHOY» MOTYYAOT 00YyYaroIrecs, Y KOTOPbIX HEAOCTATOUYHO BBICOK YPO-
BEHb BJIAJICHHs MaTeprajioM. B mpoiiecce oTBeTa Ha IK3aMEHE JOMYCKAIOTCS OIMOKHU U 3aTPy/-
HEHMSA [IPU U3J0KEeHUU Matepuana. OOydaronuiics IpaBUIbHO BBITIOJIHUI HE MeHee 2/3 Bceii pa-
OOTBI WJIM IOITYCTHII He O0Jiee OHOM IpyOO0ii OMIMOKH U IBYX HEIOYETOB, HE Oosiee 0HOU TpyOoi
¥ OJIHOM HerpyOo# ommOKu, He 6oJee Tpex HerpyObIX omHOoK, 01HON Herpy0Ooil. OOy4atonuiics
3aTPYAHSCTCS C MPABHJILHOW OIICHKOH MPEIIOKEHHOM 3a/1a4yM, JaeT HETOJHBIH OTBET, PEIICHO
55% 3amau;

«HeynoBIIeTBOPUTEIHHOY MOIYUYAOT 00yYaOIHeCs, KOTOPhIC OMYCKAIOT 3HAYUTEIbHbIC
omnOku. O0yJaromuiicss IMEeT JIMIIb Ha4YaIbHYIO CTEIIEHb OPUEHTAIINH B MaTepuaie. B padore
YHCII0 OMTMOOK U HEIOYETOB MPEBBICHUIIO HOPMY ISl OLIEHKH 3 MJIH MTPABUIILHO BBHIIIOJHEHO MEHEE
2/3 Bceit pabotel. O0yuaromuiics 1aeT HEBEPHYIO OIICHKY CUTyaluu, pereHo meHee 50% 3amau.

6. METOJAUYECKHUE MATEPHUAJIBI, OITPEAEJISIIOINUE ITPOLHELYPbI
OIIEHUBAHUSA 3HAHWI, YMEHUI, HABBIKOB ¥ (MJIN) OIIBITA
JAEATEJBHOCTHN
MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYJ€HTOM [0 AUCLHUIUIMHE BKIOYAeT
JIB€ COCTAaBJISIOIINE:
— IepBas COCTABIAIONIAs] — OL[EHKA PETYISIPHOCTH, CBOEBPEMEHHOCTH M Ka4eCTBA BbI-
HOJTHEHUS CTYJEHTOM y4eOHOM paboThl O U3YUYEHUIO JUCLUIUIMHBI B TEUEHUE T1e-
pHO/Ia U3ydeHUs JUCUUIUINHBI (CEMECTpa, MIIM HECKOIBKUX CEMECTPOB) (CyMMa —
He Gosee 70 OamioB). bamsl, XapakTepu3yromuye yCeBaeMoCTb CTYI€HTa O JHc-
[UIUTIHE, HAOMPAIOTCS UM B TEUEHHE BCETO Meproja oOydeHHs 3a U3yueHHE OT-
JIeNIbHBIX TE€M U BBINOJIHEHHE OTAEIbHBIX BUJJOB Pa0OT.
— BTOpasi COCTaBJIAONIAs — OLEHKA 3HAaHUH CTy/AEHTa IO pe3ysbTaraM MPOMeEKyToU-
Hoii atTectanuu (He 6osee 30 —0aioB).
Kpurepuem orieHkH ypoBHS c(pOPMHUPOBAHHOCTH KOMIIETEHIIMN B paMKax yueOHOM Auciu-
TIMHBL «MeTo b1 00paboTKK OOJBIINX JAHHBIX» B 5 ceMecTpe SBISIETCS 3a4eT.
[enbto MPOMEXYTOUHBIX aTTECTALUHI MO AUCLUIINHE SIBJISETCS OLIEHKA KauyecTBa OCBOE-
HUSI TUCIIMILIHHBI 00yYatoMHUCS.

Tab6muma 9
Pe3ynbTaThl 0OCBOCHHS (HOPMUPOBAHHUS, ITOICKAIINE TIPOBEPKE

Komvmnerennust mo OcHoOBHbBIE TIOKA3aTe/ I 0CBOEHUS (MOKAa3aTeu
oroc JOCTHKEHHUsI pe3yJIbTaTa)

IIKC-2.  Cnocoben | MA-1ixc-2 3nate:

OCYINCCTBIIATh KOH- | OCHOBHBIE BU/Ibl JUATHOCTHUYECKUX AAHHBIX U CIIO-
LenTyanbHoe, (QYHK- | cobbl WX MPEACTAaBIEHHS, W TEXHONOTHIO paspa-
LHHOHAJIBHOC W JIOTH- | GOTKU aIrOPUTMOB M MMPOTPAMM

Konx moxa3sareyist ocBOeHHS

TUIOBbIE OICHOYHBIC MAaTEPHAIIBI
JUIsl YCTHOTO OMpPOCa, THIIOBBIE Te-
CTOBBIC 3a/IaHHs, J1a0OpATOPHBIC
paboThI

(pazmen 5)
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YeCKOe MPOCKTHPO-
BaHHE CHCTEM Cpel-
HEr0 ©  KPYIHOTO
MacmTadba u CI0KHO-
cTH

I/II['ZHKC-z Ymern.

IHcaTh IPOrpaMMHBIH KO TIPOLeTyp IPOBEPKHU pa-
00TOCITOCOOHOCTH MPOTPAMMHOTO O0ECTICICHUS Ha
BBIOPAaHHOM SI3BIKE IIPOrPAMMHUPOBAHMS.

TuroBble OIEHOYHBIE MaTepHAIBI
JUIsl YCTHOTO OIIpOCa, THIIOBHIE Te-
CTOBBIC 33/IaHMs, J1a0OpaTOPHBIE
paboTs

I/II['3HKc.2 Baangern:

HaBBIKAMHU pa3pabOTKU MPOIeayphl cOopa quarHo-
CTHYCCKUX OAaHHBIX U HaBbIKAMH pa6OTI)I C THUIIO-
BBIMH IIPOIPAMMHBIMH ITPOAYKTAMHU.

TumnoBBIC OIICHOYHBIE MaTEpPHAIIbI
JUTSL YCTHOTO OTpOca, THUTIOBBIE Te-
CTOBBIE 3aMaHus], J1abopaTopHBIC
paboTsI (pazmen 5)

I[IKC-3.  Cnocoben
paspabaTbIBaTh Tpa-
¢budeckuii  u3aitH
uHTepdeiica, MpoeK-
THUPOBATh II0JIb30Ba-
TENbCKUE HHTEp-
(eiicel IO TOTOBOMY
obpa3iy wWid KOH-
nenmnuy nHTEpderica

I/Iﬂ'lmcc.s 3HaTh:
METOJIMKH HCIOJIh30BAHUS MPOTPAMMHBIX CPEICTB
JUTSL PEIICHUS TPAKTUYECKHUX 33/1a4.

TuroBbie OIEHOYHBIE MaTepHAaJIbI
JUISl YCTHOTO OTIpOCa, THIIOBBIE Te-
CTOBBIE 33/1aHMs, J1a0OpaTOpHBIE
paboTsl

(pazgen 5)

I/II['ZHKC.3YMeT1,:
UCIIONIb30BaTh MPOTrPaMMHBIE CPEIICTBA IS pelie-
HUSI IPAKTHYECKUX 3a/1a4.

THIOBBIE OICHOYHBIE MAaTEPHAIIBI
JUIs YCTHOTO OTpPOCa, THIIOBBIE Te-
CTOBBIE 3a/IaHus, J1a0OpaTOPHBIE
paboTHI

I/II['3HKC.3 Baangern:
HaBbIKAMH HCIIOJIB30BAHUA nporpaMMme Cpe}ICTB
JUTSL pelieHrs] MPaKTUYECKUX 3a1ad.

TunOBBIC OIIEHOYHBIE MaTEPHAIIbI
JUTSL YCTHOTO OTpOcCa, TUTIOBBIE Te-
CTOBBIE 3aMaHus, J1abopaTopHBIC
paboThI (pazmen 5)

7.YYEBHO-METOANYECKOE U TH®OPMAILIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI
7.1. HopmaTtuBHO-IpaBoBas 0a3a

1. TOCT P 57412-2017 KommbroTepHbIe MOJEIH B TpoIeccax pa3paboTKu, MPOU3BOACTBA U
JKCIUTyaTanuu uzaenuid. O01ue moxoKeHusl.

2.

ISO/IEC 25020:2007 «Pa3paboTka mporpaMmHoro ooecrnederus. TpeOoBaHMs K Ka4eCTBY U
OllCHKa KayecTBa MPOTPAMMHOTO TpOAyKTa. V3MepuTenbHas STaJOHHAsS MOIENb U

PYKOBOACTBO).

7.2. OcHOBHas1 IUTepaTypa

1.

Kogenb A.A. UHxeHepHbIe aclieKThl MATeMaTHUYECKOTr0 TUIAaHHPOBAHUS HKCIIEPUMEHTA: MOHO-
rpa¢us / Kosenb A.A. — Xenesznoropck: Cubupckas nokapHo-cracarenbHas akagemust I'TIC
MUYC Poccun, 2017. — 117 ¢. — Tekct: 31neKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs CH-
crema [PR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/66909.html.

Jlrooumuera O.J1. bnouHoe muaHupoBaHUE SKCIIEPUMEHTA U aHAJN3 TaHHBIX: y4eOHOE MOCOo-
6ue / Jlrobumnena O.JI. — Hwxuuiit HoBropoxa: Hukeropoackuii rocyjapcTBEHHBIH apXUTEK-
TypHO-cTpouTenbHbid yHUBepcuteT, DbC ACB, 2018. — 30 ¢. — ISBN 978-5-528-00276-7.
— TexcT: aneKkTpoHHbIN // DnekrpoHHo-0MOnMMoTeuHass cuctema IPR BOOKS: [caift]. —
URL: https://www.iprbookshop.ru/80885.html (naTa o6pamenwns: 25.12.2021).

KOnun 10.B. Opranuzanus 1 MaTeMaTH4eCKOe IUTAHUPOBAHUE HKCIIEPUMEHTA: ydeOHOe TI0Co-
6ue / FOnun 1O.B., Maiicypanze M.B., Bogonasckuii ®.B. — ExatepunOypr: M3garenscTBo
Ypanbsckoro yauBepcuteta, 2018. — 124 ¢. — ISBN 978-5-7996-2486-6. — Tekct: 3mek-
TpOoHHBIA // DnekTpoHHO-OuOMoTeuHas cuctema IPR BOOKS: [caiir]. URL:
https://www.iprbookshop.ru/106473.html (zara obpamenus: 25.12.2021).

7.3.Jlon0THUTEIbHAS JTUTEpaTypa

1. Annep FO.I1. [TnanupoBanue sxcnepumenta. — M.: 3nanue, 1978.
2. Annep HO.II., Mapkoa E.B., I'panosckuii FO.B. [InanupoBanue skcriepuMeHTa npu
MIOMCKE ONTUMAabHBIX ycnoBuid. — M.: Hayka. — 1976. — 279 c.

14



3. Acatypsu B.J. Teopus mnanupoBanus skcnepumenta. — M.: Paguo u cBszp, 1983, —

248 c.
4. bponckuii B.3. Beenaenue B ¢akTopHOE IIaHUpOBaHUE dKcriepuMenTa. — M: Hayka,
1976. - 223 c.

5. VYcnmenckuit A.b., ®enopor B.B. BerunciurenbHbie acmeKThl METO/Ia HAaUMEHBIIIMX
KBaJpaTOB MPU aHAIU3E U IUIAHUPOBAHUU PErPECCUOHHBIX 3KCIEPUMEHTOB. — M.:
Uzn—so MI'Y, 1975. - 167 c.

6. ®enopos B.B. Teopusi onTumManbHOro ImiIaHUPOBaHUS dKcnepuMmenTta. — M.: Hayka,
1971. -312 c.

7. KO M.U. [TnanupoBanme SKCIIEpUMEHTa U 00pabOTKa ero pe3yibTaToB: MOHO-

rpadus. — Kpacanomap: KI'AY, 2004. — 239 c.

8. Xammposa T.}O., Darynosa E.K. OOpaboTka skcriepuMeHTaIbHbIX TaHHBIX. Jlabopa-

TopHbIN npakTukyM. — Hanmpuuk: KbI'Y, 2010 — 18 c.

7.4. UnTepHeT-pecypcebl
http://www.diss.rsl.ru
http://www.scopus.com
http://elibrary.ru
http://ipbookshop.ru

http://136.pd
http://lib.kbsu.ru

ogakrwdE

7.5. Illepuoanyeckue u3aaHus
1. Bectauk Boponexckoro rocyaapcTBeHHOro yHuBepcuteta. Cepusi: CHCTEMHBIN aHAIIN3 U
WH(POPMAIMOHHBIE TEXHOJIOTHH.
2. MopenupoBaHue U aHaIM3 HHOOPMAITMOHHBIX CUCTEM.
3. HudopmaTuka u cHCTEMBI YIIpaBICHHS
4. HudopManmoHHOE OOIIECTBO

7.6. CoBpeMeHHbIe TPO(ecCHOHAbHBIE 0a3bI TaHHBIX

1. Bbaza mannbeix Science Index (PMHII) http://elibrary.ru

2. HamwmonanbHas snekrpornas oudmuoreka PI'B https://H30.pd

3. Kpynueiimas equnaas 0aza JaHHBIX, COAEpIKaIasi aHHOTAIIMK U UHGOPMAITUIO O IIUTUPYEMO-
CTH PEICH3UPYEMON HAyYHOU JIUTEepaTyphl, CO BCTPOSHHBIMU WHCTPYMEHTAMH OTCJIC)KHBA-
HUSl, aHANIM3a U BU3yalIM3allii JAHHBIX. WWW.SCOPUS.cOm

4. Cawmas mosiHas MaTeMaTu4eckas 0as3a JaHHBIX, OXBAThIBAIOIAs MaTepHaIbl C KOHIA 19 Beka.
zbMath comepKUT TOKYMEHTBI, )KypHAJIbl U KHUTH TI0 MaTeMaTHKe, CTaTUCTHKE, HH(pOpMa-
THKE, a TAaK)Ke MaITMHOCTPOCHHIO, (PM3HUKE, €CTECTBEHHBIM HayKaM | JIp. www.zbmath.org
(tocTyn OTKPBITHIIA)

7.7. MeToauyecKue yKa3aHUs 10 OPraHU3alNU Ay TUTOPHBIX 3aHATHI

B cuctemy cpencts o0ydeHUs TUCTUTITUHBI «MeTo 161 00paboTKH OOIBITNX TaHHBIX) BXO-
JAT y4eOHHMKH, ydeOHble MOcOOMs, METOAMYECKHE yKa3aHUs, NMPOrpPaMMHOE M KOMITBIOTEPHOE
oOecrnieyeHue, 00pasyole eAMHYI0 KOMIJIEKCHYIO CPEJTy, TO3BOJISIONTYIO0 JOCTUTATh IOCTABJICH-
HBIX IIeNiell 00ydJeHusI.

Opraau3annoHHOM (HOpPMOI TPOBEACHUS Ay IUTOPHBIX 3aHIATHH 110 TUCIUIUIAHE SBIISIOTCS
JICKIUH, PAKTUIECKUE U TAOOPATOPHBIE 3aHATHSI.

OcHoBHasl TUAaKTHYECKas LENb JEKIUH — (OPMUPOBAHUE OPUEHTUPOBOYHON OCHOBBI JJIsI
MOCJIEIYIOIIET0 YCBOCHUS CTyIEHTaMU Y4YeOHBIMU MaTepHaa.
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[enaroruueckas 3pGeKTUBHOCTD JIEKIUH 1O Kypcy «MeToibl 00paboTKH OONBIINX JaH-
HBIX» YCHWIMBACTCS HCIIOJIb30BAaHHEM CIICIHATBbHO DPa3pabOTaHHBIX JEMOHCTPAIMOHHBIX IIPO-
IpaMM U KOMIIBIOTEPHBIX MOJIEIIEH.

JIaGopaTopHBIE 3aHATHS MPOBOMAATCS B KOMIIBIOTEPHBIX KiaccaX MHCTHTyTa MH(OpMa-
THUKH, SJIEKTPOHUKHU U KOMITBIOTEPHBIX TEXHOJIOTUH. CTyIeHTHI B TEUEHHE CEMECTpa pa3OnBaIOTC
Ha TBOPUYECKHE TPYMIIBI U paboTatoT Haa NpoekToM. CTyAeHTHI yuaTcs paboTaTh B KOJUIEKTUBE.

B cootBeTcTBHM € y4eOHBIM IUIAHOM Ha KKIYIO TEMY BBIJIEIEHO HEOOXOJMMOE KOJINYe-
CTBO YacOB IPAKTUYECKUX 3aHATHH, KOTOPbIE IPOBOAATCS B COOTBETCTBUH C BOIPOCAMH, PEKO-
MEHIOBAaHHBIMU K U3yUEHHIO TI0 ONpeAeseHHbIM TeMaM. OOydaronirecs JOHKHbBI PEeryssipHO To-
TOBUTHCS K JTa0OOPATOPHBIM 3aHATHSAM M y4acTBOBAThH B 00CY’KAEHHH BOIPOCOB. [Ipu moaroroske
K 3aHATHUSM CJIEyeT PyKOBOJCTBOBATHCS KOHCIIEKTOM JICKIII  pEKOMEHJOBAHHOW JIUTEPATYPOl.
TemaTnyecknil IIaH TUCHUIUIMHBI, Y4eOHO-METOANYECKUE MATEpUAIIbl, @ TAKXKE CIIMCOK PEKO-
MEHIOBaHHOM JIUTEpaTyphl IPUBEJCHHI B paboueii mporpamme

MeToauyeckne peKOMEHIANUM MPU PadoTe HAl KOHCIIEKTOM BO BpeMsl NPOBeIeHUs
JEeKIuH

B mporiecce neKIMOHHBIX 3aHATUHN 1IEIECO00Pa3HO KOHCIIEKTHPOBATh YISOHBI MaTepHal.
JI71s1 5TOTO UCTIONB3YIOTCS OOIINE U YTBEPAUBIIHMECS B IPAKTUKE MMPABUJIA, M IIPUEMbl KOHCIICKTH-
pOBaHUS JEKIUH.

KoncnektupoBanue JIEKIUd BEAETCA B CIEUAIBHO OTBEICHHOM JIS 3TOr0 TETPAIH, KaxkK-
JIbIA JINCT KOTOPOM JOJKEH UMETH M0, HA KOTOPBIX JEJAI0TCS OMETKH U3 PEKOMEHI0BAHHOMN
JIUTEPATyPhl, TOMOITHAIONIME MaTepHAl MPOCTYIIAaHHOMN JIEKIMH, a TAK)Ke MO4EPKUBAIOIINUE 0CO-
Oy10 BaXXHOCTh T€X MJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

[lenecooOpa3HO 3anUCHIBaTh TEMY U IUIAH JICKIMH, PEKOMEHAYEMYIO JIUTEPATypy K TEME.
3anucu pa3ziesoB JEKIMH JOJKHBI UMETh 3ar0JIOBKH, T0/[3ar0JIOBKH, KPacHbIe CTPOKH. J[Jisi BBI-
JIETICHHS Pa3/IeNIOB, BBIBOJIOB, OMPEACICHUN, OCHOBHBIX HUJIEM MOKHO MCIIOJIb30BaTh IIBETHHIE Ka-
pangamm u promacTepsl.

Ha3BaHHbIe B IEKIMH CCHUTKH HAa TIEPBOUCTOYHUKH HAJIO TIOMETUTH Ha TOJISIX, YTOOBI TIPHU
CaMOCTOSITENIbHOM paboTe HAliTH M BNHcaTh UX. B KOHCIEKTE JOCIOBHO 3alKCHIBAIOTCS OIpeie-
JICHUs TIOHSTUH, KaTeropuil ¥ 3aKkoHOB. OcTallbHOE JOHKHO OBITH 3aIMCAHO CBOMMU CIIOBAMH.

Kaxxnomy obydaromemycst HEOOX0IUMO BBIPa0OTaTh U UCTIOIB30BATh JOITYCTHUMBIE COKpa-
IIeHUST HanboJiee PacpOCTPAaHEHHBIX TEPMUHOB M TIOHSTHA.

MeTtoauyeckue peKoMeHAAlMH 110 MOATOTOBKe K J1a00pPaTOPHBIM 3aHATUAM

JlaGopaTopHbIe 3aHATHUS — COCTaBHAs YacTh y4eOHOro mpoliecca, rpynmnoBas popma 3aHs-
TUHN NpU aKTUBHOM ydacTuu oOyuaromuxcs. JlabopaTtopHble 3aHATHS CIIOCOOCTBYIOT yriyOseH-
HOMY M3y4YEHMIO HanboJjee CIOXKHBIX MPOoOJIeM HAYKH M CIy>KaT OCHOBHOM (pOpMOI MOJBEACHUS
UTOTOB CAMOCTOSTEIbHOW paboThl oOyuaromuxcs. Llenpio 1abopaTOpHBIX 3aHITHH SABISETCS
yriayOJieHHEe U 3aKpeIUIeHUE TEOPETUYECKUX 3HAHUM, ITOJTyUYEeHHBIX 00YYaroIUMUCS Ha JEKIHUIX U
B IIPOLIECCE CAMOCTOSITEILHOIO N3y4YEHUs] yUeOHOro MaTrepuania, a, ciaeloBaTeiabHo, (OpMHpPOBa-
HUE Y HUX ONPEJEIICHHBIX YMEHUN U HAaBBIKOB.

B xoz1e nmoarotoBku k 1a00paTOpHOMY 3aHSATHIO HEOOXOAMMO MPOUYNUTATh KOHCIIEKT JIEK-
LIUH, U3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C JOTOJIHUTEIBHON JIUTEPATypPOM, BBIIIOJ-
HUTbH BBbIJaHHbIE IIpenojaBaTeneM 3ananus. [lpu 3ToM yuecTs pekoMeHJaluy npenojaBaTess u
TpeGoBaHus mporpammsl. JlopabaTbIiBaTh CBOM KOHCIEKT JICKIINH, JIeNIasi B HEM COOTBETCTBYIOLIHE
3allUCH U3 JIUTEPATYPBHI.

XKenatensHo Mpu MOATOTOBKE K Ta0OPAaTOPHBIM 3aHATHAM MO TUCIHUIIIMHE OJHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO MCTOUHUKOB, PACKPBIBAIOIIUX 33aJJaHHbBIE BOIIPOCHI.

MeToanuyeckne yKa3aHus 10 OPraHu3alun CaMOCTOSITEIbHOM PadoThI CTYIEHTOB

CamocrosTenbHas paboTa Mpu MPOXOXKACHUU JUCHUILTHHBI «MeToasl 00paboTKu 60Ib-
X JAQHHBIX» JOJDKHA 3aHUMATh OJHO M3 BEMYIIMX MECT B y4eOHOH NESTEIbHOCTH CTY/ICHTOB.
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Omna nomkHa OBITH OCO3HAHA CTYJICHTAMHU KaK CBOOOHAsS 10 BHIOOPY, BHYTPEHHE MOTUBUPOBAH-
Has JesTeNIbHOCTh. Hanmndre caMocTosITeNnbHOM paboThl CTYICHTOB SIBJISIETCS. OJJHUM U3 Ba)KHEM-
MIUX CPEACTB (HOPMUPOBAHMS CHOCOOHOCTEH CaMOCTOATENBbHO IO00BIBaTh, NepepadaThiBaTh U
MPAKTUYECKH MIPUMEHSITh 3HaHUA. B pe3ynpTaTe NpoucxoauT orpaHndeHne o0ObsCHAoMEN QyHK-
IIH PETIOaBaTENsL, IEPEX0]] OT OIHCATEILHOTO OOBACHEHHS K JIOKa3aTeIbHOMY, ((OPMUpPOBaHHE
TBOpUYECKOTo MbluieHusl. CamocTosiTeNibHasg padoTa MmpeoiaraeT OCO3HaHUE 1IeJId CBOEH Jes-
TEJILHOCTH, IPUHATHE YUeOHOM 3a1a4M, IPUAAHUE €l TMYHOTO CMBICIIA, CAMOOPTaHU3AIUIO B pac-
npeielieHH yueOHbIX 1eUCTBUI BO BpEeMEHHU, CAMOKOHTPOJIb B UX BBIIIOJIHEHUU U JIp.

Opranuzanusi KOHTPOJIUPYEMOU CaMOCTOSTENIbHON paboThI CTy1eHTOB. CaMOCTOSATEIbHAS
pabota ctynenToB (CPC) npu npoxoXIeHUN TUCIHUIUIMHBI « MeToapl 00paboTku OOJIBITNX daH-
HBIX» MUMEET LEJIbI0 HAYYHUTh CTYJIEHTa OCMBICJICHHO U CaMOCTOSITEIBHO pa3padaThiBaTh HalleXK-
HBIE U HATJISIIHBIE MOJIEJH, 3aJI05KUTh OCHOBBI CAMOOPTaHU3AI[UU U CAMOBOCIIUTAHUS C TEM, YTOOBI
NPUBUTH YMEHHUE B JAJIbHEHIIIEM HEMPEPHIBHO MOBBIMIATH CBOIO KBaJH(pUKauio. JI0KHBI coue-
TaThCS JIBA OCHOBHBIX HAIIPABJICHUS OpraHU3al[UU CAMOCTOSITEIbHOM paboThl CTYICHTOB:

- caMoCTOsITeNIbHAs paboTa B Mpoliecce ay IMTOPHBIX 3aHATHIA, ONTUparoNIascs Ha Uc-
MOJIb30BaHUE METOUK U (OPM OpraHHU3aIMK ayAUTOPHBIX 3aHITHIA, CHOCOOHBIX 00ECTIEYUTH BbI-
COKHIA YPOBEHb CAMOCTOSITEIbHOCTH CTYIEHTOB U YJIyYIlIEHHE Ka4eCTBa MOATOTOBKHY;

- camocTosiTellbHas paboTa BO BHEAY JUTOPHOE BPEeMsi, OCHOBHBIM MPUHIIUIIOM Opra-
HU3AIMHA KOTOPOH SIBJISETCS MEPEBOJ] BCEX CTYACHTOB Ha MHIMBHUIYabHYIO pPadoTy ¢ MEPexoaoM
0T (pOPMAJIbHOTO BBINOJIHEHUS ONPEIEICHHBIX 3a/1aHUi MTPHU MMACCUBHOM POJIM CTYAEHTA K IMO3HA-
BaTEeNIbHOW aKTUBHOCTH C (POPMHUPOBAHUEM COOCTBEHHOTO MHEHUS NIPU PEILICHUH MTOCTABICHHBIX
pOoOJIEMHBIX BOIPOCOB U 33]1a4.

JU1st caMOCTOATENBHOM pabOThI ¢ IUAAKTUYECKUMH MaT€pHUaIaMy 110 UMUTALMOHHOMY MO-
JEIUPOBAHUIO CTYJCHTaM MpeulararoTcsl NoIApoOHbIe OMMCAHUs 33JaHUi B OyMaKHOM U DJIEK-
TPOHHOM BHJIE.

[Tomumo onucanuii 3aJaHUil CTyZ€HTaM PEKOMEH]IyeTCs aKTMBHO pabOTaTh ¢ UMEIOIIH-
mucs B oubnuorexe KbI'Y yueOHMKamMu 1 yueOHBIMU TOCOOUSAMH, KaK OyMa>KHBIMH, TaK U JJIEK-
TPOHHBIMH.

Pe3ynbTaTUBHOCTD CAMOCTOSATENBHOM PabOTHI CTYJICHTOB BO MHOTOM OIpEIEsIeTCs HalH-
YHEeM aKTHUBHBIX METOJOB €€ KOHTPOJISI, OMHUMH U3 KOTOPBIX SIBIISFOTCS KOJUTOKBUYMBI, 3a4€THI,
peiTuHroBasi cucremMa KOHTpouisd. Vcnonbp3oBaHue peHTHHIOBOM CHCTEMBI MO3BOJISET TOOUTHCS
0oyiee pUTMHIHON pabOTHI CTYIGHTa B TEUCHHUE CEMECTPA, a TAK)KE aKTUBU3UPYET MO3HABATENb-
HYIO JIeSITeIbHOCTh CTYJICHTOB IyTeM CTUMYJIHUPOBAHUS UX TBOPUYECKONU aKTUBHOCTH.

MeToanuyeckne peKOMeHIAIUM 10 padoTe ¢ JIuTepPaTypoil

Bcro nuteparypy MOXHO pa3/ieluTh Ha Y4eOHUKH M ydeOHbIe mocoOusi, OpUrHHAIbHbIC
Hay4YHbIe MOHOTpadUYecKre MCTOYHHWKH, HaydHbIEe MyOJIMKAaUy B TMEPHOAMYECKON medatu. M3
HUX MOXHO BBIJICNTUTH JUTEPATypy OCHOBHYIO (PEKOMEHIyEeMYI0), JONOIHUTEIbHYIO U JUTEpa-
TYpy JUIsl YIITyOJICHHOTO N3YYEHUS TUCIIUIIIHHEIL.

W3ydenue qUCHUIUIMHEI ClIEAyeT HAUMHATh ¢ Y4eOHHKA, OCKOJIbKY Y4eOHUK — 3TO KHUTA,
B KOTOPO M37I0’)KEHBI OCHOBHI HAYYHBIX 3HAHUH TI0 OIIPEICIIEHHOMY MPEIMETY B COOTBETCTBHH C
LEeJISIMU 1 33JjauaMi 00y4eHUs!, yCTaHOBJIIEHHBIMHU IPOTPaMMOH.

[Tpu paboTe ¢ muTepaTypoit HEOOXOIUMO YUUTHIBATh, YTO HMEIOTCS Pa3INIHbBIC BUIBI UTE-
HUSL, U KQKJIBIA U3 HUX MCIIONB3YeTCs Ha ONpEeAETICHHBIX 3TaraxX OCBOSHHUs MaTepHuaa.

[IpenBapuTenbHOE UTEHHE HANPABIECHO Ha BHISBJICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U
MIOWCK X 3HAUEHU B CIIPAaBOYHOH JIUTEpaType. B 4acTHOCTH, IpH YTEHUH yKa3aHHOM JIUTEPATYPhI
HE0OXOAMMO MOAPOOHEHTITIM 00pa30M aHATU3UPOBAThH TOHATHSI.

CKBO3HOE YTEHHE MpearoaraeT MpoYTeHue MaTepuaia oT Havyanua 10 koHia. CKBO3HOe
YTEHHE JIUTEPATyPhl U3 PUBEIECHHOTO CITUCKA 1aeT BO3MOKHOCTh 00y4JaromuMcsi chopMUupoBaTh
CBOJI OCHOBHBIX TIOHSTHH M3 U3y4aeMOi 00JIACTH U CBOOOHO BIIAJETh UMHU.

Bri6opouHoe — Ha000OPOT, UMEET IENIbI0 TIONCK M 0TOOp MaTepuaia. B paMmkax maHHOTO
Kypca BEIOOpOYHOE YTEHHUE, KaK CII0co0 OCBOEHUS COJEpKaHUS Kypca, JOJDKHO UCIOIb30BaThCs
IIPU MTOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM 10 COOTBETCTBYIOIIUM pa3fieiaM.
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AHaTUTHYECKOE YTCHHUE — 3TO KPUTHUUECKHIA pa300p TEKCTa C MOCIEAYIOIMINM €T0 KOHCTICK-
tupoBanueM. OCBOEHHUE YKa3aHHBIX MOHATHH OyeT Hanbonee 3 PEeKTUBHBIM B TOM CIydae, €ClIn
IpY YTEHUHM TEKCTOB OOydaroluiics OyJeT 3aJaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb W3 3THX
BorpocoB chopmynupoBana B ®OC B mepedHe BOMPOCOB i codecenoBanus. [lepedenp 3Tux
BOIIPOCOB OTPAHUYEH, TO3TOMY Ba)KHO HE TOJIBKO COJIEpKAHUE BOIIPOCOB, HO CaM MPUHIIUIT OCBO-
€HUS JINTEPATYPhI C IOMOIIBI0 BOIIPOCOB K TEKCTAM.

Lenbio M3yvaromero 4reHus sSBIIeTCs Tiy0OKOoe M BCECTOPOHHEE MOHMMaHUe y4eOHOU
uHpopManuu. EcTh HECKOJIBKO MPUEMOB U3YYalOIIET0 YTEHHS: YTEHUE 10 aJrOpUTMY MpeArnoia-
raer pazoueHue mHpOpManmKu Ha OJIOKW: Ha3BAaHUE; aBTOP; UCTOYHHK; OCHOBHASI UICS TEKCTa;
dakTuyeckuil MaTepual; aHajdu3 TEKCTa IMYTEM COIMOCTABJICHUS MMEIOIIUXCS TOYEK 3PEHHS IO
paccMaTpuBaeMbIM BOIIPOCaM; HOBU3HA.

[Iprem nMocTaHOBKH BOIIPOCOB K TEKCTY UMEET CJIETYIOIINIA alrOpUTM:

— MEIJICHHO MPOYUTATh TEKCT, CTAPAsICh MOHATH CMBICI U3JI0KEHHOTO;

—  BBIJICJIHTH KJIIOYEBBIE CIIOBA B TEKCTE;

— TocTaparbcs MOHATh OCHOBHBIE UJEH, MTOATEKCT U OOLIUI 3aMbICEN aBTOPA.

[Ipuem Te3upoBaHMs 3akiatodaeTcs B (HOPMYIMPOBAHUM TE3UCOB B BUIE IOJIOKEHUMH,
YTBEPKIACHHIA, BEIBOJIOB.

K »aTOMy MOkHO 100aBUTbH U HHBIE IPUEMBI: IPUEM pedepUpOBaHHUsL, IPUEM KOMMEHTHPO-
BaHUSI.

Baxxnoii coctapistronieit 11000T0 COTUAHOTO HAYYHOTO W3IaHUS SBJISIETCS CITUCOK JIUTEPa-
TYpBbl, Ha KOTOPYIO cchliaeTcs aBTop. [Ipy BOSHUKHOBEHUH HHTEpeca K KaKOH-TO 00CyKaaeMoii B
TEKCTe MpoOJIeMe BCEr/ia €CTh BO3MOXKHOCTh OOPATUTHCS K CIIUCKY OTHOCAIIEHCS K HEH JuTepa-
Typbl. B aTOM ciydae Bcs nmpobieMa kak Obl pa30uBaeTcs Ha COCTABISAIOIINE YaCTH, KaXKIas U3
KOTOPBIX MOJKET U3y4aTbCsl OTAEIbHO OT Apyrux. [Ipu 3ToM BakHO HEe TepATh W3 BUAA OOLIUI
KOHTEKCT U HE MOTPY>KaThCsS YPE3MEPHO B JETAIH, TOTOMY UYTO TAKUM 00pa30M MOKHO HE YBHUJIETh
[JIaBHOTO.

[ToaroroBka k 3K3aMeHy MOJKHA MPOBOAUTHCA HA OCHOBE JIGKIIMOHHOTO MaTepuana, Ma-
T€pHaia MPAKTUUCCKHUX 3aHATUN C 00s3aTeIbHBIM 06paHIGHI/IeM K OCHOBHBIM y‘—Ie6HI/IKaM 10
Kypcy. DTO MO3BOJIUT UCKIIIOUUTH OTHMOKH B MOHUMAaHUU MaTepuaia, 00JerduT ero OCMBICICHNUE,
MMPOKOMMCHTHUPYCT MaTCpral MHOTOYHCIICHHBIMU IIPUMECPAMU.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIIJINHBI

8.1. TpeOoBaHusi K MaTepPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0

Jnist TpoBeCHUS JICKITMOHHBIX 3aHATHI ¢ KOMITBIOTEPHOW MOAJIEPKKON TpeOyeTcs: Halu-
YyHe ayIUTOPUH C IPOEKIIMOHHBIM 000pYI0BaHHEM, TaKkKe MPHU U3YUSHUN TUCUUTUTMHBI « MeTo b1
00pabOoTKK OONBIINX JAHHBIX) MPEATONIAraeTCsl HCIOIb30BaHIE HHTEPAKTUBHOM JTIOCKH.

Bo Bpemsi camocTosTENbHOM pabOThI CTYIEHTHI UCIIONIB3YIOT KOMITBIOTEPHBIE KJIACChI HH-
CTHTYTa MH()OPMATHKH, IIEKTPOHUKH U KOMIBIOTEPHBIX TEXHOJOTHH, 3JIEKTPOHHBIE YNTAIbHBIC
3aibl KBI'Y 1 noMaiiinie KoMIbIoTepHhl.

Jlyist mpoBeieHust JIA0OPATOPHBIX C KOMITBIOTEPHOU MOIIEPKKOH (32 yaca) UCIIOIb3YIOTCS
KOMIBIOTEPHBIE KJIaCChl MHCTUTYTa UH(DOPMATUKH, SNEKTPOHUKU M KOMITBIOTEPHBIX TEXHOJIOTUH.

[Ipu npoBeneHNH 3aHATUN JIEKIIMOHHOTO TUIIA UCIIOJIB3YOTCS:

JUIIEH3UOHHOE MPOTrpaMMHOE 00ecIieUeHue:

— IIpoayktsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) monmucka (Open Value Subscription);

— AHtHBHpycHOe TmiporpamMmMHoe oOecrieuenne Kaspersky Endpoint  Security
Crannaprasiii Russian Edition;

— AltLinux (Anst O6pazoBanue 8);

CBOOOJHO pacrpocTpaHseMble IPOrPaMMBbI:

— Academic MarthCAD License - MaTemaTH4ecKoe porpaMMHoe obecreueHne, KoTo-
poe€ MO3BOJISET BBHIOIHATH, aHAIM3UPOBATh BasKHEHININE WH)KEHEPHBIE pacyeThl 1 OOMEHHUBATHCA
UMU;
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—  WinZip ana Windows - mporpamMm JIjist CKaTHs M pacliakoBKHU (aijioB;

— Adobe Reader myist Windows — nporpamma aiist utenust PDF daitnos;

— Far Manager - kOHCONBHBIH (DaiiioBBIN MEHEKEP [Isl OTIEPAIMOHHBIX CUCTEM CEMEHi-
ctBa Microsoft Windows.

8.2. OcoGenHoCTH peau3anuy JUCHUILUIMHBI VI HHBAJIU/I0B M JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 30POBbSI
JUis CTYIEHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pPOBBSI CO3[aHbl CIELHAJIbHBIE
yCIIOBHS AJIs1 TTONTyueHHst 00pa3oBaHus. B 1ensx J0CTYHOCTH MOJTyueHHsl BBICILIET0 00pa30BaHMs
1o oOpa3oBareIbHBIM MpPOrpaMMaM MHBAJIUAAMU U JUIAMHU C OFPaHUYEHHBIMU BO3MOXKHOCTSIMU
310POBbsl YHUBEPCUTETOM 0OecTeunBaeTCs (ayJUTOPHUS ISl CAMOCTOSTENIbHON pabOThl M KOJUIEK-
TUBHOTO I10JIb30BAaHUsI CHEIMAIbHBIMU TEXHUUECKUMH CpeICTBaMU AJisi 00yYeHHUs] UHBAJIUIOB U
mun ¢ OB3 B KBI'Y, aynuropus Ne 145 I'maBubiit kopiryc KBI'Y):
1. AnsrepHaTuBHas Bepcus 0(QUIIMAIBHOTO caiiTa B ceTu « UHTepHeT 11t Cl1aboBUIAIINX;
2. JIns MHBAJIMIOB ¢ HApYIICHUSAMHU 3peHus (cnaboBUIAIINE, CICTbIE):
— MPUCYTCTBUE ACCHCTEHTAa, OKa3bIBAIOLIETO OOydaromemycs HEoOXOIUMYIO IO-
MOIllb, TyOIUpOBaHUE BCIyX CIPaBOYHOW MH(OpPMALIMK O PAaCIMCAHUU YYEOHBIX
3aHATHUI; HAIWYKME CPEICTB [T YCUIICHUS OCTaTOYHOT0 3peHHMsl, OpaiiieBCKoil KoM-
MBIOTEPHON TEXHUKHU, BUIEOYBEIMUUTENEH, MPOrpaMM HEBH3YaJIbHOIO JIOCTYIA K
nH(pOpMaLIUK, TPOTPAMM-CUHTE3aTOPOB PEUH U IPYTUX TEXHUYECKUX CPEJCTB MPH-
eMa-repeayu yueOHoi nHpopMalu B AOCTYIHBIX opMax JUis CTy[EHTOB C Hapy-
LICHUSIMU 3PEHHUS;
—  33JaHMs U BBIIIOJHEHUS HA dK3aMEHE 3a4UTHIBAIOTCSI ACCUCTEHTOM;
— IUCbMEHHBIC 3aJlaHMsl BBIIOIHAIOTCSA Ha Oymare, HaJUKTOBBIBAIOTCS ACCUCTEHTY
o0yJarnmmcs;
3./1ns MHBAJIMJOB U JIMI] C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3[I0POBBS 10 CIIyXy (cia-
OocbIanume, ryxue):

— Ha 3ayeTe/PK3aMeHE MPUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOIINN CTYIEHTY HEOOXOIH-
MYI0 TEXHUYECKYIO TOMOIIb C YYETOM MHIUBUIYaJIbHBIX 0COOEHHOCTEH (OH TOMO-
raet 3aHiITh pabodyee MECTO, MepPeABUraThCs, MPOYUTATh U 0GOPMUTH 3aJaHHE, B
TOM YHCJI€ 3alIUChIBAs O]l AUKTOBKY);

— 3adeT/’PK3aMEeH MPOBOIUTCS B MUCHMEHHOU (hopMme.

4. J1nst 'HBAaJUAOB U JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBbSI, HIMEIOIINUX HApy-
IICHHS OTIOPHO-/IBUTaTEIILHOTO arapara, Co3/IaHbl MaTepUATbHO-TEXHUIECKUE YCIIOBHS, 00ecIIe-
YHBAIOIINE BO3MOXXHOCTh OECIIPENATCTBEHHOTO JI0CTYTa O0YJaIOIINXCS B yU€OHBIC IOMEIICHUS,
06T)eKTy IMUTaHUsA, TYAJCTHBIC U JPYTHE IMOMCIICHUSA YHUBCPCUTETA, @ TAKIKE Hpe6BIBaHI/I$[ B YKa-
3aHHBIX IOMENICHUAX (HAJMYKe PaCIIMPEHHBIX ABEPHBIX MPOEMOB, IOPYUYHEH U APYTUX MPHUCIIO-
cobnenuit).

— TNHUCBMCHHBIC 3aJlaHUS BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHHUATIU3UPOBAHHBIM
MPOrPaMMHBEIM 00€CTICUeHUEM WU HaIUKTOBBIBAIOTCS ACCUCTEHTY;

— TI0 ENaHUIO CTYIEHTA dK3aMeH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecs: U3 YUCIIa JIUI C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbSI 00€CIICYCHBI
SIIEKTPOHHBIMH 00pa30BaTeIHLHBIME pecypcaMu B (hopMax, aJanTHPOBAHHBIX K OTPaHHYEHHSIM UX
3JI0POBBSI.
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9. IUCT NEPEYTBEPKXJIEHUS PABOYEHN ITPOI'PAMMBI TUCIUTITAHBI
PaGouast mporpamma:

omobpena Ha 2023/2024 yueGusiii roa. [Iporokoa Ne 3acemanus Kadeapsl oT
« _» 20 1.

B pabouyro nporpamMmy BHECEHBI CIICTYIONINE U3MECHCHUS:
1. B yactu pa3zaena «YueOHO-MEeTOAMYECKOE U HHMOPMAIIMOHHOE 00eCIIeYeHUE TUCLIUILIMHBD)

Pa3paboTunk nporpamMMsl
3aB. kadeapoii
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INPHJIO)KEHUE

Pacnipenesienne 0a/1J10B TeKylero u pyoe;KHoro KOHTpOJIs

Neni/m Bun xonTpoas Cymma Gasion
Oomasi cymma 1-s1 TOUKa 2-11 TOUKA 3-s1 Touka
1 [Nocemenue 3aHsATHIA Jo 10 6amos 70 3 6. 10 30. J0 46.
2 Tekynuii KOHTPOJIb: 110 30 6asoB 10 10 6. 70 10 6. 10 10 6.
3 Pybexcubtii konTposh (te- 10 30 6annoB 10 10 6. 10 10 6. 1o 10 6.
CTHPOBAHUE U KOJUIOKBHYM)

4 Htoro cymma TeKymiero u

PyOEKHOTO KOHTPOJIS 1o 70 6amnoB 10 230 1m0 230 10 24 0
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