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1. HEJIX 1 3AJAYHU U3YUYEHU A JUCHUITJINHBI

Kypc umeer cBoeili nenbo: GOpMUPOBAHUE Y CTYAECHTOB MPOPECCHOHATBHON KOMITETEH-
UM B 00JIaCTH pa3pabOTKU U UCIOIB30BAHUS CHCTEM 00pa0OTKU M aHaM3a OOJIBIINX MAaCCUBOB
JaHHBIX. J[aHHAS 1IeTThb COOTHOCHUTCSI € 1IETIbI0 00pa30BaTeIbHON NPOrPaMMOi B YaCTHOCTH C TEX-
HOJIOTUH pa3pabOTKU CIEIUATM3UPOBAHHBIX MTPOrPAMMHBIX CHCTEM, OTBEUAIONINX 32 00paboTKy
OoJbIIMX AaHHBIX. M3ydeHne JaHHOM JUCIUITIIMHBI TOTOBHUT BBITYCKHHUKA K BBIITOJHEHUIO CIIEIY-
IOIIMX MPO(ECCHOHATBHBIX 331a4:

. [TocranoBka 3a1a4y aHaIM3a JAHHBIX.

. [TpenBaputensHas 06paboTKa JTaHHBIX.

. Busyanuzanus 1aHHBIX.

. Pa3pabotka, peanusanus U IPUMEHEHHE METOJOB MHTEIIEKTYaJIbHOIO aHaIM3a
JAHHBIX K OOJIBIINM MaccUBaM JIaHHBIX.

. [IpencraBnenue pe3ynbTaToB pabOTHI.

B pe3ynbTare 0CBOSHHSI TUCIUILIMHBI CTYICHT JOJDKEH OBJIaneTh KomrereHuusmu [TKC-
2; [IKC-3.

ITKC-2 Crioco6eH oCymecTBISITh KOHIENTYyaTbHOE, (DYHKIMOHATLHOE U JIOTHYECKOE IPO-
EKTUPOBaHME CUCTEM CPEIHEr0 M KPYIMHOro Macitada u CJI0XKHOCTH;

[NIKC-3 Crnocoben pa3pabarbiBaTh TpaduuecKuil Aau3aiiH wHTEpderica, TpOSKTHPOBATH
H0JIb30BaTEIbCKHE HHTEPGEICHI 10 TOTOBOMY 00pa3Ily MJIM KOHILIENIUN HHTep(elica.

OCHOBHBIE 33/1a4l OCBOCHUS TUCIUILIIHBIL:

CTyneHT J0JDKEH 3HaTh METO/Ibl aHAIN3a U XpaHeHHs OOJIbIINX 0ObEMOB JJAHHBIX, ITAIIbI
YKU3HEHHOTO ITKJIa 00pabOTKH OOJBINKMX JAaHHBIX, SI3BIKK, HAMOO0JIEe MPUCTIOCOOICHHBIC JITIsT 00-
pabOTKH M aHAJTUTUKHU OOJIBIIUX JAHHBIX, CIOCOOBI OPraHU3aIMK XPaHEHHsI M I0CTYIA K OOJIbIINM
JTAHHBIM; YMETh BBITOJHATE JIEMEHTHl aHAIN3a TaHHBIX U WHTEPIPETHPOBATH PE3yJbTATHI, pa3-
anuyath Xxapakrtepuctuku SQL u NoSql BJl, ¢opmynupoBaTh airoputMbel B Hapajurme
MapReduce, BbIOpaTh NOAXOASMIMINN HHCTPYMEHT aHaIu3a OOJBIINX JTaHHBIX, BEIOpAaTh MOAXOMAS-
M1y TEXHOJIOTHIO XpaHEHHs! OOJBIINX JTAaHHBIX.; BIaJeTh MaTEMaTHIECKUMU METOaM1 aHalIn3a
JAHHBIX, SI3BIKAMU ¥ KOMIIBIOTEPHBIMU METOJIAMH 00pabOTKH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucrumaa b1.B.JIB.01.01 «Metoasl 06paboTky OONBIINX JAaHHBIX» OTHOCUTCS K YacTH,
dopmupyemMoil  yyacTHUKaMH OOpa30BaTeNIbHbIX OTHOLIEHWH, JUCHMIUIMHA 10  BBIOOpY),
npeHa3HaueHa Jyis penojaBaHusi CTyJIeHTaM OYHON OopMbI 00ydeHHUs Ha 3 Kypce B 5 cemecTpe..

OcHOBHbIE 3HaHMSA, HEOOXOIUMBIE [UIi M3Y4YEeHUs JUCHUIUIMHBL:  HWH(pOpMaTHKa,
[POTrpaMMHPOBAaHKE, YHUCIEHHBIE METO/bl M MaTeMaTUYeCKHe AWCLMIUIMHBI, MPeayCMOTPEHHBIE
yueOHbIM TuTaHoM. Ha m3ydenue kypca orBogurces 108 wacoB (3 3.e.), U3 HUX JIEKIIMOHHBIX — 17,
J1ab0opaTopHBIX — 34, caMocTosITeNIbHAsE paboTa CTyeHTa — 48 4acoB, 3aKaHYMBACTCSI 3aUETOM.

JIMCIMIIITMHA TIO3BOJIUT PACIIMPUTh TEOPETUYECKYIO IOJTrOTOBKY OakaiaBpa, YrIIyOUTh
3HaHWE TPUKIAIHBIX BOIPOCOB, CBSI3aHHBIX C HCIIOJB30BAHUEM COBPEMEHHBIX CHCTEM
OpOrpaMMHUPOBAHMS M MPOrPaMMHBIX TPOAYKTOB JUIS pEIIeHUs 3afad MpodeccHOHATBLHOM
JeITeNIbHOCTH. 3HAHUS, TIOJyYeHHbIE CTYIEHTaMH B paMKaX OCBOEHUS AUCLMIUIUHBI, BOCTPEOO-
BaHbl OPraHU3AIMAMH U CIIEHUATNCTaMH, IPUMEHSIOIIMMH B CBOEH NEeATEIbHOCTH MaTeMaTuye-
CKH€ METO/Ibl MOJIETTUPOBaHUs, 00pabOTKY SKCIIEPUMEHTAIBHBIX TaHHBIX.

B pesynbTaTe 0ocBOEHUS AUCHUIUIMHBI 00YYaIOMUNUCS CMOXKET YaCTUYHO MPOJAEMOHCTPHU-
poBaTh cienyomue 0606meHHbie TpyaoBbie GpyHKIH (OTD):

- PazpaboTka TpeOoBaHUI M MPOEKTHPOBAHKE MPOrPAaMMHOT0 obecreueHus (Tpo-
¢deccuonanbubiii cranaapt 06.001 — «IIporpammucty», kox D, ypoBeHs kBanmpukauu — 6).



- KonnenryanbHoe, pyHKIIHOHAIBHOE U JIOTHYECKOE TPOEKTHPOBAHNUE CUCTEM CpE/l-
HET0 M KPYITHOT0 MaciTada u cioxHocTH (mpodeccnoHanbublil cranaapt 06.022 — «CucteMHbIN
AHATUTUKY, Kol C, ypoBeHb KBaTHPUKAIUU — 6).

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITJINHBI
[poriecc m3ydeHus MUCHUIUIMHBI HANpaBlIeH HA (OPMUPOBAHHME HIIEMEHTOB CIEIYIOIIUX
komriereHIil B coorBerctBur ¢ @I'OC BO u OIIOIT BO no nanpasienuto noarotosku 09.03.01
«MHpopMaThKa U BBIYUCIUTETbHAS TEXHUKA:
ITKC-2 CnocoGeH oCcyIIecTBIATh KOHIENTYaIbHOE, (YHKIIMOHATIBHOE B JIOTHYECKOE
IIPOEKTUPOBAHUE CUCTEM CPETHETO M KPYITHOI'O MaciTalda 1 CJIOAKHOCTH;
ITKC-3 Cnocoben pa3pabaTbiBaTh rpadyuecKuii qu3aitH HHTepdeiica, MpoeKTUPOBATh
TI0JTb30BATENbCKUE UHTEP(ENCH 110 TOTOBOMY 00pa3ily Wir KoHuenuuu uarepgeiica. Koanl u
B pesynbrare nzydeHus AUCHUIUTUHBI CTYICHTHI JOJKHBI:
3HaTh
—  CyTh OCHOBHBIX TIOJIXOZIOB K 00pabO0TKe IKCIIEPHMEHTAILHON HH(OpMAIHy;
— CMBICI W Ha3Ha4Y€HHE BHU3YalbHBIX (rpaguUyecKknx) METOIOB MpPEICTABICHUS
nH(pOpMaIIHH;
— OCHOBHBIE CTAaTUCTUYECKHE TIOHATUS K METO/Ibl HCCIICIOBAHUS;
— COBPEMEHHBIE  CHUCTEMBI, IPUMEHAEMBbIC JUIi  pa3jMuHbIX  BHJIOB  aHaIM3a
MIPOCTPAHCTBEHHBIX JAHHBIX;
YMETh
— TPOBOIUTH PA3TUYHOIO BU/IA AHAJIN3 UCXOHBIX IaHHBIX;
— IUTAHUPOBATh IKCIEPUMEHT, T.€. BRIOUPATH IJIaH HKCIIEPUMEHTA, YAOBIETBOPSIOIIETO 3a-
JTAaHHBIM TPEOOBAaHUSAM, COBOKYITHOCTh JIEHCTBUM, HAIIPAaBJIEHHBIX HA pa3pabOTKy cTparte-
TUH SKCIIEPUMEHTUPOBaHUS (0T TOTYyUYEHHS alpHOPHON MHGOPMAITUHU 0 TOTyYeHUs pa-
060TOCTIOCOOHOI MaTeMaTUYecKOW MOJENU WM OIpeNeieHHs] ONTUMAIbHBIX YCIOBUN).
OTO0 LeTeHanpaBICHHOE YIPaBIE€HNUE SKCIEPUMEHTOM, PEATU3yeMOe B YCIOBHIX HEMOJI-
HOTO 3HAHMS MEXaHU3Ma U3y4aeMoro sIBJICHUS;
— B IIpoOLECcCe NMPOBEIECHUS HEOOXOUMBIX U3MEPEHUH U, MOCeyomel 00paboTKN JaHHBIX
dbopMann3oBaTh pe3ynbTaT B BUAEC MaTEMAaTHYECKOW MOJIETIH;
— OLIEHHMBATh BO3HUKAIOIINE NOTPEIIHOCTH, COJEPKAIIECHCs B NCXOJHBIX TaHHBIX.

4. COAEP)KAHUE U CTPYKTYPA JUCIUIIJINHbI

B Tabnuue 1 npuBoauTCs ONKMCcaHuE COAEPKAHUS NUCUUIUIMHBI, CTPYKTYPUPOBAHHOE 1O
paszenaM, ¢ yKa3aHueM MO0 KaXJIOMY paszieny (OpMbl TEKYIIEro KOHTPOJIS: 3aIuTa JadopaTop-
Hoit paboTsl (JIP), xommokBuym (K), pyOexnsiit kouTpons (PK), Tectuposanue (T).

Tabmuma 1
ConeprxaHue pa3aeoB THCHUILTUHBI «MeToabl 00padoTKH 0OJIBIINX JAHHBIX»

Kon konTpo-
HaumeHoBaHe JIHpyeMOH ®opma TeKy-
Ne azena Conep:xaHue pasaeia KOMIIETEH- ero KoH-
p UM (WM ee TpoJst
4acTH)
BBenenue B 0oJbIIMe JaH- OCHOBBI  TEOpHH  MOAOOMS
uble. [Tonsarue DataMinig. (Tounoe nogodue, OCHOBHBIE
TTpHKiaHbie MHCTDY- TEPMUHBI W  ONPEICICHUS; IKC-2
1. 6 Bi KiaccuuKaus METOJI0B [KC-3 KT
MCHTBI JUld Ppa0OTel € DIg TUTAHUPOBAHUS JKCICPH-
duce. Hadoop. MEHT.




TexHOJOTNH aHAJIN3Aa JTAHHLIX:
JKu3HeHHBIN UK aHain3a OOJIb-

OCHOBBI TEOpPHUH ILIAHHPOBA-

HUs SKcnepuMenTa. [locnemo- TIKC-2

LHnx I[aHHbIX,UCTaH,I[apTBI. BaTeJIbHOCTh MPOBEJCHUS HC- TIKC-3 K. PK, T

KoruutuBHblil aHaU3 JaHHBIX. e ——

Busyanu3zaius 601bIIMX JaHHBIX.

TexHon0rnu XxpaHeHust 60J1b-

IIMX AaHHBIX. Pacripeienenubie OmrodakTopHbrit  Aucnepen-

OHHBIN aHaNW3; AByX(akTop- TIKC-2

XPaHHIIHIIA, NoSql XPpaHH- HBI TUCTICPCUOHHEIH aHaIH3; TIKC-3 K, PK, T

T,

KJ1accuUKalKs U IPUMEPHI.

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4yeTHbIe equHuIbI (108 yacos)
Tabmuna 2 Ctpykrypa TucHUIUIMHb «MeToabl 00padoTKH 00JIbIIUX JAHHBIX)
Br paGorhi TpynoemMkocTh, 4achl Beero
S cemecTp

OO0mas Tpy10eMKOCTh (B 3a4€THBIX 3 3
eIMHHUIIAX)
KonraktHasi pabora (B yacax): 51 51
Jlexyuu (J1) 17 17
Ilpakmuueckue 3anamus (113) - -
Cemunapckue 3ansmus (C3) - -
Jlabopamopuwie pabomut (JIP) 34 34
CamocrosiTesibHas padoTa (B yacax): 48 48
Kypcosoit npoekt (KII), Kypcosas pa-
oota (KP) i ]
PacuetHo-rpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Occe (9) - -
CaMocTosiTeNnbHOE U3YUYEHUE PA3/IETI0B 48 48
Kontponbnas padota (K) - -
[ToaroTroBka U MPOXOKACHUE TPOMEXKY- 9 9
TOYHOH aTTeCTaIiu
Buja npoMeKyTOYHOM aTTeCTAalHU 3a4er 3a4er

Tabmuua 3. JIeKIMOHHBIE 3aHATUS

Copep:xanue pasznea

IIMM ¥ CUHTaKcHca s3bIka R (ipumepsl).

IIpeanoceku GopmMupoBanuss TpeHAa OONbIIUX JaHHBIX, OCHOBHBIC BBI30BBI OOJNBIINX JAHHBIX,
Omnpenenenne TepmuHa "oosbiine nanubie”, basosoe npencrasnenne o Map Reduce u Hadoop, Ipen-
cTaBJIeHHe 0 paboTe aHaINTHKA, IHCTpyMEHTHI 17151 00pabOTKM OOJIBIINX IaHHBIX, 3HAKOMCTBO C SI3bI-
KaMH W NPUKJIaIHBIMH, TAKETaMU JUI1 00paboTKM OONBIINX JaHHBIX, PaccMoTpeHue oOreit KoHIer-

AHanutrka 00JIbIINHX JITAHHBIX.

KorHuTHBHBIN aHAIN3 JAHHBIX

Metonsl DATA MINING

Xpanuiuina jauHbix. Perpeccust

SN Rl Bl Bl I

Pacnpenenennsie 6a3b1 JaHHbIX NoSQL.

Tabmuua 4. [IpakTuueckue 3aHATHS - HE IPEIYCMOTPEHBI.

Tabnuua 5. JlabopaTtopHbie paboThI

| Ne | Hamvenosanue Tem 1a6opatopHbIx paGoT




O3HaKOMJICHHME C CHHTAKCHCOM SI3bIKa R IS aHAIM3a JaHHBIX.(49)
CriocoObI TOATOTOBKU U OTOOpaXkeHHs JaHHBIX B R (44). Bo3M0XKHOCTHBBO1a/BBIBO/IA.
Pemenwue 3ana4 Ha 60mbimumx rpadax (24).

bl Bl Il o

CriocoOsr ananm3a nanHbiX B R. [TorydeHne nepBUYHBIX 3JIEMEHTAPHBIXXAPAKTEPUCTUK
0 Ha0Opax JaHHBIX (JIIEMEHTAPHBIE CTATUCTHKH).

CriocoObI UMITOPTA/IKCIIOPTA JAHHBIX(24).

Pabota ¢ nuarpammamu u rpadpuxamu B R (24).

e

a

[IpoBepka cratucTuyeckux runores (44)

7. | KoppensiuoHHbBII aHAIN3 M PErPECCHOHHBIN aHAN3 AaHHbIX (24)

Tabnuua 6. CaMOCTOSITEIbHOE U3YUEHUE PA3ECIIOB IMCIUILTAHBI

Ne pas-
P HanmenoBanue Tem
nena

L Pabora ¢ quarpammamu u rpaduxamu B R (24).

5 [TpoBepka cTaTUCTHUECKUX IHIIOTE3 (44)

3 KoppensiiroHHbIi aHanu3 U perpecCUOHHBIN aHaIu3 AaHHbIX (24)

4. Pemenune 3anay Data Mining.

5. 3anaun KinaccupUKaIy, KJIacTepru3aluu: 1epeBbs pemennii, RandomForest, k-
means. (44)

6 N3yueHne npuHIUIOB pabOThl paclpeaesieHHbIX 0a3 TaHHBIX

7. PaszBepTriBanue nokanpHOro Kinactepa Hadoop. [loxcuet cinoB B TekcTe, ¢ moMo-
b0 MapReduce. (44)

5. OHEHOYHBIE MATEPHUAJIbI JJIAA TEKYIIEI'O U PYBEXXHOI'O KOHTPOJIA
YCHEBAEMOCTH U MTPOMEXYTOUYHOM ATTECTAIIUU

@DopMBbI KOHTPOJISI TEKYILIUX, PYOSKHBIX M IPOMEXYTOUHBIX 3HaHUHN CTY/I€HTOB 110 IUCIH-
IUTMHE ONPEAEIISAIOTCS B COOTBETCTBUH € y4eOHBIM IUIaHOM 00pa30BaTebHON MPOTrPaMMBI U B CO-
OTBETCTBUHU C JEUCTBYIOMMM [lososkeHreM o 6alIbHO-PEUTUHTOBOM CHCTEME OIEHKH yCIieBae-
Moctu ctyneHToB KbI'Y.

Ot oOyuaromuxcsi TpeOyeTcs MOCelIeHne 3aHATHI, BBINOJIHEHNE JTabOpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEH0BAHHOM JINTEPATYPOIl.

[Ipu aTTecTanuu oOydarOMMXCsl OIEHUBAETCS] KAYECTBO padOTHI Ha 3aHATHSIX (YMEHHE Be-
CTH IUCKYCCHIO, CIIOCOOHOCTD YETKO U EMKO (hOPMYITMPOBATH CBOM MBICIIH), YPOBEHb MOATOTOBKU
K CaMOCTOSITENIbHOM JeSTeNIbHOCTH, Ka4yeCTBO BBIMOJIHEHUS 3aJaHuil (Ipe3eHTalui, T0KIa/l0B,
BBINOJIHEHHE JTa00paTOPHBIX PaboT U Jp.).

KoneunbiMu pe3ynpTaTaMi OCBOEHUS IPOTPAMMBI JUCIUILIMHBI SIBISIFOTCS COPMUPOBAH-
Hbl€ KOTHUTUBHBIE JIECKPUIITOPHI «3HATh», «YMETb», «BIAJETh», PACIHUCAHHBIE IO OTIAEIbHBIM
komneTeHIusIM. @opMHUpoBaHKe 3TUX AECKPUIITOPOB IPOUCXOAUT B TEUEHUE BCETO CEMECTpPa 10
JTaraMm B paMKax pa3M4YHOTO BUJA 3aHATUN M CAMOCTOSATEIILHON pabOTHI.

B xone u3ydeHus AMCLUUIUIMHBI IPEyCMaTPUBAIOTCS TEKYIIUH, pyOeKHBIH KOHTPOJIb U
npoMexyTouHas arrectarust. DopMbl KOHTPOJIS TEKYILUX, PyOSKHBIX U TPOMEKYTOUHBIX 3HAHUI



CTYAEHTOB IO TUCIMILIMHE OIPEAEISIOTCS B COOTBETCTBUHU € Y4€OHBIM IUTAHOM 00pa30BaTeIbHON
IIPOrpaMMBbl U B COOTBETCTBUHU C JAelcTBYOMM [lonokennem o 0amipHO-peRTUHIOBOM cUCTEME
OIICHKHU ycrieBaeMOCTH cTyaeHToB KBI'Y.

Ot obyuaromuxcsi TpeOyeTcsl OCeIIeHUE 3aHATHI, BBIIOJIHEHUE J1a0OPaTOPHBIX padoT,
3HAKOMCTBO C PEKOMEH/I0BaHHOH JIUTEpaTypoil.

[Tpu aTTecTanuu 00yJarOMUXCcs OLIEHUBACTCS KAUeCTBO PaOOTHI Ha 3aHATUAX (YMEHHE Be-
CTH AUCKYCCHIO, CIIOCOOHOCTb YETKO U EMKO (POPMYIMPOBATH CBOU MBICIIH), YPOBEHb IOATOTOBKU
K CaMOCTOSITEJIbHOM JESTEIIbHOCTH, Ka4eCTBO BBIIOJIHEHMS 3a/aHuil (IIpe3eHTalui, J0KIal10B,
BBITIOJIHEHHE JTA0OPATOPHBIX padOT | JIp.).

5.1. OneHoOYHbIE MATEPHUAJIBI JJISl TEKYIEr0 KOHTPOJIS.

[enb TeKyIIEro KOHTPOJIS — OLIEHKA PE3YJIbTATOB PAa0OTHI B CEMECTPE 1 00eCTIeueHUE CBOC-
BPEMEHHON OOPaTHOM CBSI3U, 7Sl KOPPEKIIUU O0yUeHUs, aKTUBU3ALMU CAMOCTOATEIbHOM paboThI
obOydaromerocss. OOBEKTOM TEKYIIETO KOHTPOJIS SIBJISIFOTCSI KOHKPETU3HPOBAHHBIE PE3YIIbTAaThI
oOyuenus (yuyeOHbIE TOCTHKEHUS) IO AUCLIUTLIIMHE

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOCCIICYMBACT OICHUBAHUE XOJa OCBOCHUS IHMCIIH-
IJIMHBI «MeTo 1kl 00pabOTKM OOJIBIIMX JAHHBIX)», OIlEHKA KaueCTBa MOJArOTOBKH HA OCHOBAHUH BbI-
MOJTHEHHBIX 33J]aHUi BEACTCS MpernoaBaTesieM (¢ 00CyKIeHUEM pe3yIbTaToB), OAJUTBl HAYHCIIS-
FOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aJaHMSI.

Kpurepun ¢popMupoBanus oueHOK (OLleHMBAHMS) YCTHOIO ONIpoca

YCTHBIN Onpoc SBISETCS] OTHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHHUI 00y4Jaronierocs mno
JTUCIUTUINHE. Pa3BEPHYTHIN OTBET JIOJIKEH MPEICTABIATH COOOH CBA3HOE, JIOTHYECKHU MOCIICI0BA-
TeJIbHOE COOOIIEHNE Ha 3a/IaHHYI0 TEMY, I0Ka3bIBaTh €r0 YMEHUE MPUMEHSAThH ONpeAeTICHUsI.

B pesynbprare yctHOro ompoca 3HaHUs, 00y4YaromIerocs OIEHUBAIOTCS IO CIIEAYIOIICH
IKaje:

3 0ay1a

2 6ajL1a

1 6ann

0 6a10B

CTaBHTCS, eciH 00y4a-
FOIITAMCS

1) IMOJHO U3JIaracT
W3y4ECHHBIN MaTepuall,
JIa€T MPaBUIBHOE OTIpe-
JIeJICHHOE YKOHOMHYE-
CKHX ITOHSTHI;

2) oOHapyXHBaeT Io-
HUMaHHe MaTepHana,
MOXKeT 000CHOBAaTh
CBOU CY)KIECHUS, IIPU-
MCHUTH 3HAHUA HA
MPAaKTHKE, IPUBECTH
HEOOXOIMMEIE MTPH-
MEPBI HE TOJILKO 10
y4eOHHKY, HO ¥ CaMo-
CTOSATEIILHO COCTABIICH-
HBIE;

3) n3Jaraer mare-
pHaII IOCIIe0BaTEIHHO
" MPAaBUJIIBHO C TOYKHU
3pEHHSI HOPM JIUTEPa-
TYPHOTO SI3bIKA.

CTaBHTCS, ecim o0y4a-
[oIuiics Ja€T OTBET,
VAOBJICTBOPSIFONIUH TEM
ke TpeOOBaHUSM, UTO U
st 6asna «1», Ho J0-
myckaet 1-2 ommoOkwu,
KOTOPBIE CaM e UC-
mpaBJsieT, u 1-2 Hexo-
4y&Ta B MOCIIE0BATENb-
HOCTH U SI3bIKOBOM
o(opMIICHUH H3J1arae-
MOTO.

CTaBUTCS, €CIM 00yJa-
IONIHUICS OOHAPYKH-
BaeT 3HAHUE U TIOHMMA-
HUE OCHOBHBIX I10JIO-
JKEHUN JTaHHOMW TEMBI,
HO:

1) M3JIaracT Mare-
pHa HEMOJIHO U JIoIyC-
KaeT HETOYHOCTH B
ONPEJCICHUH TTOHATUH;
2) HE yMeEET J0-
CTaTOYHO TITYyOOKO U
JI0Ka3aTeIbHo 000CHO-
BaTh CBOU CY)XJICHUS U
MIPUBECTH CBOM TIPH-
MEpBI;

3) M3JIaracT Mare-
pHal Heroce/[0Ba-
TEJIBHO U JIOMYCKAeT
OIITHOKHU B SI3BIKOBOM

o OopMIICHUH H3JIarae-
MOTO.

CTaBUTCS, €CJIU 00yua-
o1uiics 0OHApYXH-
BaeT He3HaHUE 00JIb-
HIEH 4acTHU COOTBET-
CTBYIOIIIETO pa3ziena
M3y4aeMoro Marepu-
asa, 0ITyCcKaeT
omuoOKu B popMyIu-
POBKe.

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

CpGl[OTO‘-ICHHI:IfI BO BpCMCHH, T.C. 3a CYMMY OTBCTOB, JAHHLIX HA MPOTAKCHHUU 3aHATUA. HAUUCIIA-
I0OTCs B 3aBUCUMOCTH OT CJIIO’KHOCTH 3aJlaHU.




5.2 OneHo4HbIe MAaTEPHAJIBI VIS CAMOCTOSITEIbHOI padoThl 00y4yaromerocs

Pabouas mporpamma npeaycMaTpuBaeT MPOBEIEHUE JIEKLIMOHHBIX, JJAOOPATOPHBIX 3aHS-
THH, a TAKXKe CaMOCTOATENIbHYIO paboTy obydatonuxcs. B ®I'BOY BO «Kabapauno-bankapckwuii
rOCY/IapCTBEHHBIN YHUBEPCUTET» JIEHCTBYeT OajIbHO-PEUTHHIOBAs CHUCTEMa OLEHKU Y4eOHBIX
JOCTH)KEHUH 00yJaromuxcsi Mo o0pa3oBaTeIbHBIM MIPOrpaMMaM, peain3yeMbiM Ha OCHOBaHHHU
(enepanabHbIX FOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB. bamibHO-pedTHHIOBas cucTeMa
OLICHKY 3HAHUH SBJISIETCS OJHON M3 COCTABISIOUIMX CUCTEMBI YIPABJICHUSI Ka4eCTBOM 00pa3oBa-
TEJIbHOM JeSITeIbHOCTH B YHUBEPCUTETE.

Tab6muma 7

Pacnipenenenue 6amioB B COOTBETCTBUU C JielcTBYromuM [lonoxxenueM o OauibHO-pen-

TUHTOBOM CUCTEME

JKCHHUA OTBCTOB HA BOIIPOCHI;

- BJIaACHUC CIICHHAJIbHBIMH TCPMUHAMMU
-CHCTCMHOCTB3HaHHﬁIH)TCMaTHKCﬂHCHH-
TIJIMHBI B IICJIOM

Ne peiitunroBoii | Komnoksuym | Jlab.mpaktukym | [Tocemaemocts | TectupoBanue | Mtoro
TOYKH
| 8 3 5 23
2 7 8 3 5 23
3 8 4 5 24
Ta0muua 8
Kpurepuu onenku
Bunx meponpusitus Kpurepuu onenku baiel
KonnokBuyMm (ycTHbIN - ICHOCTbh, YeTKOCTb U JOKa3aTeabHOCTh u3- | 0-21 Gamn
OIIpOC T10 TEME) JIO’)KEHHUSI OTBETOB Ha BOMPOCHI;
- BIIaJICHUE CIIEIUAIbHBIMUA TEPMUHAMU;
- CHCTEMHOCTh 3HAHUM 110 TEMATHKE
JlaboparopHoe 3aHsITHE | - MTOHMMAaHHE [N U 3a/1a4 paOdOThI 0-24 Gamma
- BBITIOJTHEHUE 33JaHUN U 00paboTKa pe-
3yJAbTATOB
- OTYET M 3aImTa Ja00paTopHOi paboThI
KomnbrorepHoe Tectupo- | Pedynbrarsl TeCTHpOBaHUS 0-15 6annos
BaHME 110 pa3zacnam auc- | (KomuuecTBo 6ammoB = 5*@, ¢ - qo7s mpa-
LUIUIVHBI BHJIbHO OTBEYEHHBIX TECTOB I10 TEME).
[Tocemenue 3ansTHit [Tpu 6onee 3 mpomyckax 6e3 yBaxutenbHoi | 0-10 6amtoB
MIPUYMHBI 3aHITHIA aHHYTHPYIOTCS OaJUTBI
3auer SICHOCTh, YETKOCTh U JIOKa3aTeabHOCTh n3jio- | 0-30 OamioB

HWrorosas orieHka

0-100 6ayutoB

5.2.1. O0pa3usl 3aJaHUH TIPOMEKYTOYHOI'0 M TEKYLEr0 KOHTPOJIA
(xouTposmpyemsblie komnerenuuu IIKC-2; ITIKC-3)
1. ITomoOpath maHHBIC IS TAOJIUIIBI, TPUBEICHHON HUKE U MTPOAHAIM3UPOBATH MX B3a-
UMHOE BITUSHUE,0TOOPA3UTh KOPPEIISIIIHIO:
a. Pocrta BBII Ha npupocT HaceneHust
b. Ilpupocra HaceneHus HA TMHAMHUKY O€3paOOTHIIBI
c. Ilpupocrt nrozeii ¢ BBICIIIM 00pa30BaHUEM HA POCT MPOMBIIUICHHOTO TPOU3BO/I-

CTBa



[Ipupoct nroaei ¢ BICIIUM 00pa30BaHUEM Ha PA3BUTHE HAYKH

e. Ilpupocrt nmonel ¢ BeIcIIMM 00pa30BaHUEM Ha TMHAMHUKY JOXOJI0B Ha JyIly Hace-
TICHUS
f. Jlunamuky 6e3paOOTHIIBI HA TUHAMUKY IPECTYITHOCTH
C noMomuibp0 perpeccCHOHHOr0 aHajin3a HalAUTe 3aBUCUMbIC TIEPEMEH-
HbIC U MOSICHUTEBIIMSHNE HA HUX HE3aBUCUMBIX MIEPEMEHHBIX.
h. C nomomisto pynkiuu predict() (cm. nexuun u help()) mocTpoiiTe mporuos
10 CTOJIOIY,COOTBETCTBYIOIIEMY BapHAHTY.
oAbl o MpupocT nto- e
= o s © 6
S o aemn, nony- 2 5 @ x <
= o IE YMBLLMXOY- T |23 5
S o c = c 2 % T 3 a c 2% © O
Iz = 5 = HOe BbiCLlee ¢ Kk g3 22
= 0
g 2 @ R 2 I o obpasosa- E5x | 228 27
= o - T o T S m O 2 T g F 9
© O 8] 0 o o HUue m 7 I 0 g (]
S © o S 0o _| S oo © p T S od =S o
J T a v 3| c c a = X g 10 d c
1 2 3 4 5 6 7 8
01.01.1990
01.01.2015

Otuet no BemosHeHuto PI'3 nomkeH coaepxarh:

2. TOCTaHOBKY 3a/1ayy;
3. chopMHUpPOBaHHBIN HAOOP TAHHBIX;
4. TEKCTBI CKPHIITOB Ha sI3bIKE R;
5. pe3yibTaThl TECTOB HAa MPOBEPKY TMIIOTE3 O KOPPEISALUH, OLIEHKA PErPECCHH,
BBIYUCIICHUEKOPPEISIIIUYA B TEKCTOBOM M rpa)uIecKoM BHJIE.
6. scHOe U MoAPOOHOE MOSICHEHNE KaXKJ0T0 Pe3yJibTaTa, CIIOBECHYIO TPAaKTOBKY rpadu-
KOB;
7. BBIBOJIBI;
8. CIHCOK UCIIOJIb30BaHHOH JIUTEPATYPHI.
5.2.2.00pa3ubl TeCcTOBBIX 3aJaHuil (KOHTpoJupyemble komnereHuun ITKC-2;
IIKC-3)
TectupoBanre 00ydarOMIMXCs MPOBOAMUTCS B OHJIAWH-PEKUME COTIACHO PACIHCAHUIO, B
OUOC open.kbsu.ru

2. Ha xakmue KJIacchl 1eJSITCS IVIAHBI 10 COOTHOLIEHUI0 MEXKAY KOJIUYeCTBOM OLleHHU-
BaeMbIX HEM3BECTHBIX MAPAMETPOB MOJAEJIN U KOJIUYECTBOM TOYCK IJIAHA IKCIIEPH-
MeHTa?

- HEHACBIILIEHHbIE, HACBILIICHHbIE, CBEPXHACHIIIICHHBIE;
- HACBIILIEHHBIE, CBEPXHACHIILIEHHBIE;
- HEHaCBIILIEHHbIE, CBEPXHACHILIICHHbIE
- HEHACBIILIEHHBIE, HACBILIICHHBIE

3. B uem 3akJ/i0o4aercs 3a1a4a ONTUMHU3AIUH B TEOPUH IJIAHMPOBAHMS IKCIIePUMEH-
TOB?

- 3aKJIIOYAETCS B HAXOXKACHUE cpeiHell (PyHKIMM OTKJIMKA B OOJIACTH JOIYCTUMBIX 3HA-
YCHUH IIapaMeTPOB;
- 3aKJIIOYAETCS B HAXOXKACHUE MOJIMHOMA (DYHKLIMU OTKJIMKA B 00JaCTH TOMYCTUMBIX 3HAUEHUI
[IapaMeTpoB;
- 3aKJIIOYAETCS B HAXOXKACHNE OMHOMA (DYHKIIMU OTKJIMKA B 00JaCTH JONYCTUMBIX 3HaYEHUH Ma-

pameTpoB;
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- 3aKJII0YAETCS B HAXO0XKICHUE IKCTpeMyMa (QYHKIIMH OTKJIMKA B 00JIaCTH AOMYCTUMBIX 3HAUEHUI
[1apaMeTpoB;
4. Ha ocHoBe KaKoro MeTo/1a OnpeaesiloTCs OueHKH Ko3(Pp(PuuneHToB MOJMHOMA
(pyHKIUM) OTKINKA?
- PaBHOCTOPOHHUX TPEYTrOJIbHUKOB;
- HAUMEHBIINX KBaJIPaTOB;
- HauOOJBIINX Tparenui;
-paBHBIX TPANELHMN.
S. Uro siBasieTcsi HeJbI0 00PA00TKH IKCIIEPUMEHTAIbHBIX TAHHBIX?
- PaBHOCTOPOHHUX TPEYTrOJbHUKOB;
- HAMMEHBIINX KBaJIpaToB;
- HAaMOOJBIINX TPaNeIuii;
- PaBHBIX Tparnenuii.
6. IlepeuncinTe MCTOYHUKH IKCIIEPUMEHTATBHBIX TaHHBIX.
- rpaduueckas hopma, ayIuo/1aHHBIE;
- CUMBOJIbHAs (popma, ayIHOTaHHEIE;
- CUMBOJIbHasI popMma, rpadudeckas hopma;
- cuMBoOJTbHAs (popma, rpaduueckas popMma, ay o JaHHBIC.
7. B kakux ¢gopMax MOryT ObITh MPEACTABJIEHbI IKCIIEPUMEHTAIbHbIE JaAHHbIE?
- rpadugeckas hopma, ayIuoIaHHEIC,
- CUMBOJIbHas popMa, ayAHOJaHHbIE;
- CUMBOJIbHAA (hopMa, rpadudeckas popma;
- cuMBOJIbHAs (popma, rpaduueckas hopma, ayJuoJaHHBIE.
8. UYro siBisleTCA NCTOYHMKAMU OIIMOOK B MPOLEAyPaxX perucTpauuu U 00padoTku
JTAHHBIX?
- oHETHYECKHUE OMUOKH, METOANYECKUE OIHUOKH;
- HHCTPYMEHTAJIbHbIE OMIHOKH, MOP(OIOTHUECKHE OIUOKH;
- UHCTPYMEHTAIbHBIE OITMOKH, METOIMUECKHUE OLTHOKH;
- CHHTaKCUYECKHUE OUTMOKH, METOTUYECKUE OLTHOKHU
9. Kaxkumu cBoiicTBaMM XapakTepHu3yeTcsl KauecTBO OLIEeHKH IIapaMeTpPOB pacrnpejeJie-
HuA?
- HECOCTOSITEIIbHOCTh, HECMEIIEHHOCTh, 3 (PEKTUBHOCTD, TOCTATOYHOCTH;
- COCTOSITENIBHOCTh, HECMEIIEHHOCTh, 3 PEKTUBHOCTD, JOCTATOYHOCTh
- COCTOSITENIBHOCTh, HECMEUIEHHOCTh, HEA()(PEKTUBHOCTD, JOCTATOYHOCTH;
- COCTOSITENIbHOCTh, HECMEIIEHHOCTh, 3 PEKTUBHOCTD, HEAOCTATOYHOCTb.
10. B yem oTimums MexK1y KOPPEISIIUOHHBIM M PerpecCHOHHBIM aHAJIN30M?
- Tpebyetcst: onpenenuTh OleHKH KOAPPUITUEHTOB KOPPEISIIIAH ISl BCEX HIIA TOJIBKO
JUTS 33JJaHHBIX T1ap TapaMeTPOB U OIICHUTh UX 3HAYMMOCTD, YCTAHOBUTH KOJUYECTBEH-
HYIO B3aUMOCBSI3b MEX/1y TOKa3aTesieM U GaKkToOpaMHu.
- TpeOyetcs: onpeneauTb OUeHKH KOAPGUIUEHTOB KOPPEISAIMH TOJIBKO U1 3aJaHHBIX
nap napaMeTpoB U OLICHUTh UX 3HAUMMOCTb; YCTAHOBUTH KOJMYECTBEHHYIO B3aUMOCBSI3b
MeX]ly ToKa3aTesieM 1 pakTopamu.
- Tpebyetcst: onpenenuTh OleHKH KOAPPUITMESHTOB KOPPEISIIIAK [Tl BCEX Map mapamMer-
POB U OLICHUTh MX 3HAYUMOCTh; YCTAHOBUTH KOJUYECTBEHHYIO B3aMMOCBSI3b MEXKTY T10-
Ka3aTesiMU.
- TpeOyetcs: onpeneauTb OUEeHKH KOAPPUIIUEHTOB KOPPEISILIMY ISl BCEX HIIU TOJIBKO
JUTS 33JJaHHBIX [ap apaMeTPOB U OLIEHUTh UX 3HAUMMOCTb;, YCTAaHOBUTH KOJIUYECTBEH-
HYIO B3aUMOCBSI3b MeX 1y (GaKTOpaMHu.

Kpurepun popMupoBanusi o1ieHOK 10 TeCTOBBIM 3aIaHUAM

Brimonaenune TECTUPOBAHHA OLICHUBACTCA COITIACHO ITPOLICHTY ITPABUJIBHBIX OTBECTOB. Maxkcu-
MaJIbHO BO3MOXKHOE KOJIMYECTBO OaJlIIOB 3a TCCTUPOBAHUC — 5.
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5.3. OneHo4yHbIe MAaTEPHAJIBI JAJI IPOMEKYTOYHOM aTTecTAlNU

[enbro MpOMEXyTOUHBIX aTTECTALMI O AUCLMILIMHE SBJISETCS OLEHKA KaueCTBa OCBOE-
HUS TUCLMIUIMHBI 00yYaroIUMUCS.

[TpomexyTouHas arTecTanus MpeAHa3HauyeHa JJIsi OOBbEKTUBHOTO MOATBEPKIACHUS U Olie-
HUBAaHUA JOCTUTHYTBIX PE3YJbTaTOB 00YUYEHHUs [TOCIIE 3aBEPLICHUS U3yUeHHs TUCHMILIMHBL. Ocy-
IIECTBIISIETCS B KOHIIE CEMECTPa U MPEACTABISIET COO0I NTOTOBYIO OLIEHKY 3HAHUH 1O TUCIUILIIMHE
B BU/JIC IPOBEJICHNUS 3a4€Ta B 7 CEMECTpE.

[TpomexxyTouyHas arTecTalys MOXET MPOBOAUTHCS B YCTHOW, MUChMEHHOH (opme, U B
¢dopme TectupoBanusi. Ha mpoMexyTounyro arrectanuio orBoaurcs 10 30 Ganos.

Bonpockl, BIHOCMMBIE Ha 3a4eT ¢ OLEHKOM (KoHTponupyeMble komnereHuuulIKC-2;
[TKC-3)

1. Onpenenennie OONBIINUX JAHHBIX, KIIOYEBBIC XapakTepucTUku. [Ipumeps! 3a1ay 601b-
mIMX AaHHBIX. OCHOBHBIE BUbI JAHHBIX.

2. JlaTb KpaTKyl0 CpaBHMTEIbHYIO XapaKTepUCTUKY MHcTpyMeHTapus [1O nns ana-
JU3a JaHHBIX.

3. Oxapaktepu30oBaTh KOHCTpYKLUY si3bIka R [lepeuncnuts Tunsl s3pika R, npusectu
MIPUMEPBHL.

4. Ponp anamutuka mo gamHeiM (Data Scientist). KirodeBble KOMIETEHIIMM aHAIH-
tuka. OTimuus Bl ot Data Science.

5. «OKv3HEeHHBIN UKD IPOEKTa M0 aHAJIMTUKE OONIbIINX AaHHBIX. TUIIOBas apXUTEK-

Typa MpoekTa B o0nacTu O60NbIIKX JaHHBIX. [lepeunciuTh ucnoab3yeMble TEXHOJIOTHH, YKa3aTh
CTEINEeHb BOBJICYCHHOCTH KaXKI0M M3 TEXHOJOTUH Ha KaXJI0M dTarne paboTsl Haj nmpoekToMm. [lepe-
YUCJIUTh OCHOBHBIE POJIM UCIIOJHUTENEH IPOEKTA.

6. Yro takoe Data Mining? OcHoBHbIe 3a1auu 1 MeToAbl Data Mining. Dtansl uHTEIN-
JIEKTYaJIbHOTO aHAJIN3a JAHHBIX. METObI MHTEIIEKTYaIbHOTO aHAIN3a IaHHBIX.

7. Uto takoe UN? Jlexkation?

8. Ponp runores B mporecce no3Hanus. Kakue Gpakropbl HCoab3yroTCs 111 yTOUHE-
HUS TUTIOTE3?

9. OcHOBHBIE IOHATHSA CTATUCTUKHU U JECKPUIITUBHBIN aHAIIN3:

10.  Hlkanel usmepenuid. ['eHepanbHasi COBOKynHOCTh M BbIOOpka. HopmanbHoe pac-
IpesielieHue. Y pOBEHb CTATUCTUYECKON TOCTOBEPHOCTH.

11. Koppensuus u perpeccnonnsiii ananus. Koaddurment koppensiuu. ['paduueckoe
npencrasieHue. [locraHoBKka 3a1au perpecCCHOHHOTO aHAIN3a.

12. [TosicanTte TepmuH "JInHeliHas perpeccus’. [IpuBecTtr mpuMepsl NCIIOIB30BAHUS

PErpeCcCUOHHOTO aHan3a.

13. Knaccuduxkarus u kinacrepuzaius — CyTh U HazHaueHue. Metpuku. [locranoBka
3aJa4M Kiactepuzanuu. MeToasl kiactepuszanuu Ha rpadax. Otauuue oT 3a1a4yu Kiaccuurka-
uuu. [IpuBecTu mpumMepsl UCMOJIb30BAHUS aJITOPUTMOB KIIACTEPU3ALIUH.

14. [Tapagurma Map Reduce. Onucars npuniun padotsl. HapucoBats cxemy. Ilepe-
YHCIUTH c1a0ble ¥ CUIIbHBIE CTOPOHBI. O003HaYNTh 001acT MpuMeHuMocTH. [IpuBecTr mpumMepsl
MCIOJIb30BaHUA.

15.  Busyamusanus. late onpeneneHue Buzyanusanuu. IlokazaTe BaKHOCTh BU3yallU-
3alliy B aHAIWTUKE OONBIIMX JAaHHBIX. [IpuBecTy mpuMephl 1 HHCTPYMEHTSHI 1711 BU3YAJIU3allUH.
16.  Hayunsle mpo6aembl 60bIINX AaHHBIX. [l0Ka3aTh 3HAUUMOCTH IPOOIIEM, aKTyallb-

HOCTB, CBSI3b C 00JIACTSIMU MaTEMATUKHU M HHKCHEPHUH.
17. OLAP u OLTP cucremsl. Pazuuria.
18. Pennukanus v mapauHr.
19.  Tpeb6osanus ACID. CAP-teopema, BASE apxurekrypa
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20.  NoSql. Knaccudukarms NoSql xpanumum. x oco6ennoctu. [Ipumeps! pacmpene-
JICHHBIX XPAHWJIUII.

Kpurepun ¢popmMupoBaHusi OlEeHOK 0 MPOMEKYTOYHON aTTeCTALMHU

«OTINYHO» MOTYYaArOT 00yJaroIIuecs, KOTOpble CBOOOIHO OPUEHTUPYIOTCS B MaTepHalie
U 0TBevaroT 6e3 3aTpyaHeHuit. O0yyaronuiicst crnocoOeH K BBIIOIHEHHUIO CIIOKHBIX 3a/1aHUH, T10-
CTaHOBKE IIEJIe U BBIOOpE MyTel X peanu3anuu. PaboTa BBIMOTHEHA TOJTHOCTHIO 0€3 OIIMOOK,
pemieno 100% 3anay;

«XO0pOoHIOy» MOJIYIa0T 00YyJaroIInuecs, KOTOPbIE OTHOCHTEIHHO TIOJHO OPUEHTUPYIOTCS B
MaTepuale, OTBe4YaroT 0e3 3aTPyAHEHUH, TOMYCKal0T HE3HAYUTEIbHOE KOJTMYECTBO OmKO0K. O0y-
YAIOIMICSA CIIOCOOCH K BBIMOJHEHHUIO CI0KHBLIX 3amaHuii. Pabora BBINMOJIHEHA MOJHOCTBIO, HO
UMEIOTCS He 0oJiee OHON Herpy0oii OmKUOKH U OJHOTO HeZoYeTa, He Ooliee Tpex HegoueTos. Jlo-
IIyCKaOTCSl HE3HAUUTEIbHbIE HETOYHOCTH IPU PELIEHUH 3a/1a4, pemieHo 70% 3anay;

«Y IOBIIETBOPUTEIHHOY MOJIYYaIOT 00yYaroIIHecs, Y KOTOPhIX HEIOCTATOUYHO BBICOK YPO-
BEHb BIIAJICHUSI MaTepuaioM. B mpoiiecce oTBeTa Ha HK3aMEHE JIOMYCKAIOTCSl OITUOKU U 3aTpPy/-
HEHUS MpU U3N0KeHuu Matepuana. OOydaromuiics MpaBUIIbHO BBIOJIHUI HE MeHee 2/3 Bceil pa-
0O0THI HJIH AOIYCTHII HE Oosiee 0HOM TpyOoit OIMOKH U IBYX HEJIOUETOB, HE 00Jiee 0THOU TpyOoit
U OJIHOU HerpyOoii omnOKu, He 6oJee TpeX HerpyObIxX OoMMOO0K, 0AHON HerpyOoi. O0y4aromuiics
3aTPYAHSETCS C MPABWIBHOW OLIEHKOW INPEUIOKEHHON 3aJa4d, €T HENOJHBIA OTBET, PEHIEHO
55% 3anau;

«HeymoBIeTBOPUTEIIBHOY MOIYYAIOT 00yJaroNIrecs, KOTOPBIC OIMYCKAIOT 3HAYNTETHHBIC
omn6Oku. O0yyaromuiics UMeeT JIMIIb HAaYallbHYI0 CTENIeHb OpUEHTAINK B MaTepuaie. B pabore
YUCJIO0 OMUOOK U HEJOUYETOB MPEBBICUIIO HOPMY ISl OLEHKH 3 WJIHM NMPABUILHO BBIMIOJHEHO MEHEE
2/3 Bceit paboTel. O0yuaroluiics 1aeT HEBEPHYIO OLIEHKY CUTYalluu, perieHo meHee 50% 3aaay.

6. METOAUYECKUE MATEPHUAJIBI, OTIPEAEJAIOIUE ITPOLELYPbI
OIIEHUBAHMS 3HAHUM, YMEHUI, HABBIKOB U (UJIN) OITBITA
JAEATEJIBHOCTHU
MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYJJ€HTOM [0 AUCLUIUIMHE BKIHOYAET
JIB€ COCTaBJISIOLINE:
— IepBas COCTABIAIONIAs — OIIEHKA PETyISIPHOCTH, CBOEBPEMEHHOCTH U Ka4eCTBa BbI-
MIOJTHEHUS CTYJICHTOM y4eOHOM paboThI 110 N3YyYSHHIO TUCIUILINHEI B TEUCHHUE TIe-
pHO/Ia U3yYeHUs AUCHUIUIMHBI (CeMecTpa, MM HECKOJIBKUX CEMECTPOB) (CymMMa —
He Oonee 70 6amtoB). bamisl, XapakTepusyrolirue yCreBaeMOCTh CTyACHTa 110 JIUC-
LUIUIMHE, HaOUpaloTCad UM B TEUEHHE BCEro Mepuosa oOydeHus 3a M3ydeHHe OT-
JETTBHBIX TEM H BBITOJIHEHUE OTACITBHBIX BUJOB PA0OT.
— BTOpas COCTaBISIONIAs — OIIEHKA 3HAHUU CTYIEHTA MO pe3yibraTraM MpPOMeXyTod-
HOM arTectanmu (He 6onee 30 —0amoB).
Kpurepuem otieHku ypoBHs cOpMHUPOBAHHOCTH KOMIIETEHIIMN B paMKax yueOHOU IuCIu-
IMHBL «MeTo/ bl 06paboTKH OOJBIIMX JAHHBIX» B 5 CEMECTpe SABISETCS 3a4eT.
[enbro MPOMEKYTOUHBIX aTTeCTAalli MO AUCLUILINHE SBJISETCS OIIEHKA KauyecTBa OCBOE-
HUS TUCIMITIMHBI 00y4atOITMMHUCS.

Tabauua 9
Pe3ynbTathl ocBOCHUS (OPMUPOBAHUS, TIOICIKAIIHE TPOBEPKE

KomMmnerennust mo OcHOBHbBIE MOKA3aTeJIM 0CBOEHUs (MOKa3aTeIn
eroc JOCTHKEHHUS Pe3yJibTaTa)

[IKC-2.  Cnocoben | MA-1nkc-2 3naTn:
OCYHICCTBIIATL KOH- | 0CHOBHBIC BUJbI JMArHOCTUYECKUX JIAHHBIX U CIIO-

LenTyanbHoe, (QYHK- | co6bl MX NpPEACTABJICHHS, U TEXHOIOTHIO pa3pa-
LIHOHAIBLHOC M JIOTH- | GOTKU aJITOPUTMOB H MTPOTPaMM

Konx moxa3sareyst ocBOeHHS

THMOBBIC OLICHOYHBIC MAaTepHaIbI
JUTsl YCTHOTO OMpOCa, TUTIOBBIC Te-
CTOBBIC 3a/aHus, 1abopaTOpHBIC
paboTsl

(pasnen 5)
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YEeCKOe MPOSKTHUPO-
BaHHE CHCTEM Cpel-
HEr0 ©  KPYIHOTO
MacmrTaba u CI0KHO-
cTH

I/II['ZHKC-z YMern:

MUCATh MPOTPAMMHBIH KOJT TPOIETyp MPOBEPKH pa-
00TOCIIOCOOHOCTH MPOTPaMMHOTO 00CCIICUCHUS Ha
BBIOPAHHOM SI3bIKE MPOTPAMMHPOBAHHSI.

THIOBBIC OLICHOYHBIC MAaTepHaIbl
JUIsl YCTHOTO OMpOca, TUTIOBBIC Te-
CTOBBIC 3a/aHus, 1abopaTOpHBIC
paboTsl

I/II['3IIKC-2 Baagern:

HaBBIKAMU Pa3padOTKH MpoIeaypsl cOopa quarHo-
CTHYECKUX JaHHBIX W HAaBBIKAMHU PabOTHI C THIO-
BBIMH [IPOTPaMMHBIMH IIPOJTYKTaAMH.

TunoBBlE OLIEGHOYHBIE MaTepHaIbl
JUIsL YCTHOTO ONPOCa, TUIIOBHIE Te-
CTOBBIC 3aJaHus, JAabOpaTOpHBIC
pabotsI (pazzmen 5)

[IKC-3.  Cnocoben
pa3pabatbiBaTh TIpa-
¢budeckuii  auM3aliH
uHrepdeiica, npoek-
TUPOBATh I10JIL30Ba-
TEeNbCKUE UHTEP-
(elicpl M0 TOTOBOMY
o0pa3lly WiId KOH-
Lemnuy nHTepdeiica

I/II['IHKC-s 3HaTh:
METOJIUKH HCIIOJIb30BAHMS MPOTPAMMHBIX CPEJICTB
JUTSL pEIICHUS TPAKTHYECKHX 3a/1a4.

THIOBBIC OIICHOYHBIC MaTEpHAIbI
JUTsl YCTHOTO OMpOca, TUTIOBBIC Te-
CTOBBIC 3a/aHusl, J1abOpPaTOPHbBIC
paboTsl

(pasnen 5)

I/II['ZHKC-3YMeTb:
UCIIONIb30BaTh MPOTPAMMHBIC CPEICTBA JJISl peliie-
HUSI IPAKTUYIECKUX 3a/1a4.

TUMoOBbIC OICHOYHBIC MaTCPHAIBI
JUI YCTHOTO OMpOCa, THIIOBBIC Te-
CTOBBIC 3a/laHusi, J1abOpaTOpPHbBIC
paboTHI

I/II['3HKC-3 Baagern:
HaBBIKAMH HCIOJIH30BAHUS MIPOrPAMMHBIX CPEJICTB
JUTSL pEIICHUS TPAKTHUECKHX 3aa4.

THIOBBIE OIEHOYHBIE MaTEePHABI
JUIsl YCTHOTO OTPOCa, THIIOBBIE Te-
CTOBBIC 3a/laHusi, J1abOpaTOpPHbBIC
paboTsI (pa3gen 5)

7.YYEBHO-METOIUYECKOE U THOOPMAIIMOHHOE
OBECIIEYEHME JUCIUIIINHBI

7.1. HopmaTuBHo-npaBoBas 0a3a

1.

2.

['OCT P 57412-2017 KomnbroTepHble MOAEIU B Ipolieccax pa3pabOTKH, MPOU3BOJACTBA U
JKCIUTyaTanuu u3nenuid. O0mme noaoKeHus.

ISO/IEC 25020:2007 «Pa3paboTka mporpaMMHOro obecrnieuerus. TpeboBaHUs K KAYECTBY U
OIIEHKa KayecTBa MPOTrpaMMHOr0 TMpoayKTa. KM3meputenbHas JTaloHHAas MOJAEIb H

PYKOBOJZICTBOY.

7.2. OcHOBHas JIMTEpaTypa
1.

KoBenb A.A. HkeHepHbIe aclIeKThl MAaTEMaTHUECKOI 0 MJIAHUPOBAHUS HKCIIEPUMEHTA: MOHO-
rpa¢us / Kosenb A.A. — Xenesznoropck: Cubupckas noxxkapHo-cracarenbHas akagemus [ TIC
MUYC Poccun, 2017. — 117 ¢. — Tekcr: 371€KTpOHHBIN // DAEKTPOHHO-OMOINOTEYHAs CH-
crema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/66909.html.

Jlrooumiea O.J1. brodyHoe mmaHupoBaHUE SKCIIEPUMEHTA U aHAJIU3 TAHHBIX: Y9eOHOE MOCo-
6ue / Jlrobumnena O.JI. — Huxuuiit HoBropoa: Hukeropoackuii rocy1apcTBeHHBINH apXUTEK-
TypHO-cTpouTenbHbIi yHUBepcuteT, DbC ACB, 2018. — 30 c. — ISBN 978-5-528-00276-7.
— TexcT: anekTpoHHbIN // DnekrponHo-OuOnmuoreynas cucrema IPR BOOKS: [caift]. —
URL: https://www.iprbookshop.ru/80885.html (naTa o6pamenns: 25.12.2021).

FOun HO.B. Opranu3zamus 1 MaTeMaTHYECKOE TUIAHUPOBaHKE KCIIEPUMEHTA: yueOHOe 10Co-
6ue / FOnun 1O.B., Maiicypaaze M.B., Bononasckuii ®@.B. — Exatepun0Oypr: M3nareiascTBo
Vpansckoro ynusepcuteta, 2018. — 124 c. — ISBN 978-5-7996-2486-6. — Tekct: 3Jek-
TPOHHBIM // OnextpoHHO-OMOMmoreuyHas cucrema I[PR BOOKS: [caiit]. URL:
https://www.iprbookshop.ru/106473.html (nara o6pamenus: 25.12.2021).

7.3.JlononHuTEIBLHAS JIUTEPATypa

1. Annep FO.I1. ITnanupoBanue skcnepumenta. — M.: 3uanue, 1978.
2. Apnep IO.I1., Mapkosa E.B., I'panosckuii F0.B. IIlnanupoBanue skcriepuMeHTa pu
MOMCKE ONTUMANIbHBIX ycnoBuil. — M.: Hayka. — 1976. — 279 c.
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3. Acarypsan B.W. Teopus mianupoBanus skcnepuMenTta. — M.: Paaguo u cBs3p, 1983. —

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

5. VYcnenckuit A.b., ®enopor B.B. BriuncnurtenbHble acmekThl METOJa HAWMEHbBIIHUX
KBaJIpaToOB MpU aHAIM3E€ U IUIAHUPOBAHMM PErPECCHOHHBIX SKCIIEPUMEHTOB. — M.:
N3n—Bo MI'Y, 1975. — 167 c.

6. Denopor B.B. Teopus onTuMaibHOTO IJIaHUPOBaHMS dKcnepuMmeHTa. — M.: Hayka,
1971.-312 c.

7. HOnua M.U. [TnanupoBaHue 3KcriepuMeHTa U o0paboTka ero pe3yabTaToB: MoHO-

rpa¢us. — Kpacnonap: KI'AY, 2004. — 239 c.

8. Xammposa T.1O., Darynosa E.K. O6paboTka s3xcriepuMeHTaIbHBIX JaHHBIX. JIabopa-

TOpHbIN npakTukym. — Hanpuuk: KbI'Y, 2010 — 18 c.

7.4. UnuTepHeT-pecypceshl
1. http://www.diss.rsl.ru

2. http://www.scopus.com
3. http://elibrary.ru

4. http://ipbookshop.ru

5. http://H36.pd

6. http://lib.kbsu.ru

7.5. llepuoanyeckue U3IaHus
1. BectHuk Boponesxckoro rocynapctBeHHoro ynusepcurera. Cepus: CucTeMHBIN aHATTU3 U
UH(POPMALIMOHHBIE TEXHOJIOTHH.
2. MopaenupoBaHue u aHaM3 HHHOPMAITMOHHBIX CUCTEM.
3. Hudopmaruka u cucTeMsbl yIpaBICHUs
4. HudopmannoHHOE OOIIECTBO

7.6. CoBpeMeHHbIe npodeccuoHATIbHBbIE 0a3bI JAHHBIX

1. baza gannsix Science Index (PUHILI) http://elibrary.ru

2. HauuonansHas anexktpoHHast Oubnuorexa PI'b https://H30.pd

3. Kpynseiimas envnas 6a3a JaHHBIX, COAepkKallas aHHOTAMU U HHPOPMALIUIO O IIUTUPYEMO-
CTH PEICH3UPYEMON HAYYHOU JIUTEpaTyphl, CO BCTPOSHHBIMU HHCTPYMEHTAMH OTCJIC)KHBA-
HUS, aHAJIM3a U BU3YalU3allii JAHHBIX. WWW.SCOPUS.com

4. Cawmas mojHasi MaTeMaTH4ecKkas 0aza JaHHBIX, OXBATHIBAIOIIAs MaTEepHAIIBI C KOHIIA 19 Beka.
zbMath comepKUT TOKYMEHTBI, )KYpPHAIIbI U KHUTH 110 MaTeMaTHKe, CTaTUCTHKE, HH(OpMa-
THKE, a TAaK)Ke MaITMHOCTPOCHHIO, (PU3UKE, €CTECTBEHHBIM HayKaM M JIp. www.zbmath.org
(TOCTYII OTKPBITHIN)

7.7. MeTonnuyeckue yKa3aHus 10 OPraHu3aluy ayJAUTOPHBIX 3aHATHI

B cuctemy cpencts oOydeHus TUCIUTITHHBI «MeTo b1 00paboTKH OOIBIINX TaHHBIX» BXO-
ST y4eOHHUKH, ydeOHble MOcoOus, METOIWYECKUE YKa3aHHs, MPOTPaMMHOE U KOMITBIOTEPHOE
o0ecrnievyeHre, 00pa3yrole eIMHYI0 KOMIIEKCHYIO CPEJLy, IO3BOJISIOUTYIO JOCTUTaTh IOCTaBJIECH-
HBIX IIeNiel 00yueHusl.

Opraau3annoHHON (HOpMOI TPOBEACHUS Ay AUTOPHBIX 3aHATHH 110 TUCIUTINHE SBIISIOTCS
JICKIIUH, IPAKTUYECKUE U TaOOPATOPHBIE 3aHSATHSI.

OcHoBHast TUAAKTHYECKAas LENb JEKIUH — GOPMUPOBAHNE OPUEHTUPOBOYHONU OCHOBBI IS
MOCIIEAYIOIETO YCBOSHUS CTYACHTAMU YUeOHBIMU MaTepuaa.
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[Tenarornyeckas 3¢(HEKTUBHOCTD JIEKITHH 10 Kypcy «MeToibl 00paboTKH OONBIINX JTaH-
HBIX» YCUJIMBACTCA MCIIOJIB30BAHUCM CIICHHUAJIBHO p33pa6OTaHHbIX ACMOHCTPAalMOHHBIX IIPO-
IpaMM U KOMITBIOTEPHBIX MOJICIICH.

JIaGopatopHble 3aHATUS MPOBOIATCS B KOMIBIOTEPHBIX KJIaccaXx MHCTUTYTa HH(OpMa-
TUKH, YJIEKTPOHUKU M KOMITBIOTEPHBIX TEXHOJIOTUH. CTYIEHTHI B TEUECHHE CEMECTpa pa30MBarOTCS
Ha TBOPYECKHE TPYIIIBI U paboTaroT Haa MPOoeKTOM. CTYACHTHI yyaTcs padoTaTh B KOJICKTHUBE.

B cooTBeTcTBHM ¢ Y4eOHBIM TUTAHOM Ha KXKIYIO TEMY BBIICICHO HEOOXOAMMOE KOJTUYe-
CTBO YaCOB MPAKTUYECKHUX 3aHATHUH, KOTOPHIE MPOBOISTCS B COOTBETCTBUU C BOIIPOCAMH, PEKO-
MEHJIOBAaHHBIMH K U3YUEHHIO IO ONpeesieHHBIM TeMaM. O0ydaronuecs: TOKHBI PEryIsipHO To-
TOBUTHCS K J1a00PAaTOPHBIM 3aHATHSAM U y4acTBOBATh B 00CYyXk1eHUU BopocoB. [Ipu noaroroske
K 3aHSTHSM CIIEIyeT PYKOBOJCTBOBAThHCS KOHCIIEKTOM JICKIIMIA U PEKOMEHI0BAaHHOM JIUTEPATYPOH.
TemaTnueckuil 1mIaH JUCIHUIIIINHBI, yqe6HO-MCTOI[H‘{eCKHe MaTcepHralibl, a TaKKC CIIMCOK PCKO-
MEHJIOBAaHHOM JIUTEPaTyphl IPUBEICHBI B paboyeii mporpaMmme

MeToauyeckue peKOMeHIANUH MPU padoTe HAI KOHCIEKTOM BO BpeMsl MPOBeIeHUs
JEeKIMH

B mporecce neKIMOHHBIX 3aHATUHN 11€J1eCO00Pa3HO KOHCTIEKTUPOBATh YUeOHBINM MaTepual.
J71s1 5TOT0 UCTIONB3YIOTCS O0IINE U YTBEPAUBIIHMECS B MPAKTUKE MTPaBUIIA, H MPHUEMbl KOHCIIEKTH-
POBaHMS JICKIIUH.

KoncnektupoBanue JIeKIi BEAETCS B CIICIUATBLHO OTBECHHOM /JIsi TOTO TETPaIH, Kax-
JIBIA JTUCT KOTOPOM JOHKEH UMETh I10JIsI, Ha KOTOPBIX JIEIAr0TCs TTOMETKH M3 PEKOMEHI0BAaHHON
JTUTEPATYpPhI, JOTIOTHSAIOIINE MaTepral MPOCTYIIaHHON JIEKIIUH, & TAK)KE MOJYEPKUBAIOIINE OCO-
OyI0 BaKHOCTb T€X MU UHBIX TEOPETUUECKUX MOJIOKEHUH.

[lenecooOpa3Ho 3amMMCHIBATh TEMY U TUTAH JICKIHHA, PEKOMCHIYEMYIO JINTEPATYPY K TeMe.
3anucu paszienoB JEKIHMH JOJIKHBI UMETh 3aroJIOBKH, M0/13ar0JI0BKU, KPacHbIe CTPOKHU. J{Jis1 BbI-
JIeJICHUS pa3/ieioB, BBIBOJIOB, ONIPEIETIEHN, OCHOBHBIX UJIe MOXHO MCIIOJIB30BaTh I[BETHHIE Ka-
paHganm u GpromMacTepsl.

Ha3BanHble B TEKIMM CCHIIKM HA TIEPBOUCTOYHUKH HAJIO TIOMETUTH Ha TMOJISIX, YTOOBI TIPH
CaMOCTOSITENIbHOM paboTe HATH U BNUCATh UX. B KOHCIEKTE JOCIOBHO 3aMKCHIBAIOTCS OMpee-
JICHUS TIOHSATUH, KaTeropuil 1 3aKkoHOB. OcTallbHOE JOKHO OBITh 3alMCAaHO CBOMMU CIIOBAMH.

Kaxxnomy oOy4aromemMycst He00X0IMMO BbIpaOOTaTh U UCIIOIb30BATh JOMYCTUMBIE COKPa-
HIeHUs1 HanboJiee pacpOCTPAaHEHHBIX TEPMUHOB U TIOHSITHIA.

MeTtoauyeckue peKOMeHAalMHU 110 NOAT0TOBKe K J1a00paTOPHBIM 3aHATHAM

JIaGopaTopHble 3aHATUS — COCTaBHAs YacTh y4eOHOro mpoliecca, rpynmnoBas ¢popma 3aHs-
TUW TpU aKTUBHOM ydacTuu oOyuaronuxcs. JlabopatopHble 3aHATHS CIIOCOOCTBYIOT yriyOseH-
HOMY M3y4YeHMIO HanboJjee CI0XKHBIX MPOoOJIeM HAyKU U CIyXaT OCHOBHOM (opMoil moBeieHUs
UTOTOB CAMOCTOATEIbHOW paboThl oOydaromuxcs. Llenpio mabopaTopHBIX 3aHATHH SBISETCS
yIIIyOJieHHE U 3aKpeIUIeHUe TEOPETUYECKUX 3HAHUH, TOTyYEHHBIX 00YYalOIUMUCS Ha JEKIHSIX U
B IIPOLIECCE CAMOCTOSITEIBHOIO N3y4EHHs] yueOHOro MaTepuaia, a, ClIe0BaTelbHO, (OPMHUPOBA-
HUE Yy HUX ONPEJECIICHHBIX YMEHUN 1 HAaBBIKOB.

B xone nmoarotoBku k 1a00paTOpHOMY 3aHSATHIO HEOOXOAMMO MPOYNUTATh KOHCIEKT JIEK-
LIUY1, U3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C JOMOIHUTEIbHON JINTEPATYpOH, BBINOJ-
HUTh BBIJJAHHBIE MpernojiaBaTeneM 3a1anus. [Ipu 3ToM ydyecTh peKOMeHJaluu NpernoaBaTeis u
TpeGoBaHus nporpammsl. JlopabaTbiBaTh CBOM KOHCIEKT JIEKIMH, JIeNIasi B HEM COOTBETCTBYIOIIHE
3aIyCU U3 JIUTEPATypHI.

JKenarenbHo npy MOATOTOBKE K TAOOPAaTOPHBIM 3aHATHUSM IO AUCLUILTUHE OJJHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO HCTOUHUKOB, PACKPBIBAIOIIUX 3aJJaHHbBIE BOIIPOCHI.

MeToanuyeckne yKa3aHusl 10 OPraHU3alUN CAMOCTOSITEJIbHOM PadoThl CTYJI€HTOB

CamocrodTenbHas padoTa MpU MPOXOKACHUU JTUCHMILTHHBI «MeToabl 00paboTKu 60I1b-
IINX JaHHBIX» JTOJDKHA 3aHUMATh OJHO M3 BEAYIINX MECT B y4eOHOH NESTEeNbHOCTH CTYIICHTOB.
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Ona n1o/mkHa OBITH OCO3HAHA CTYJCHTaMHU KaK CBOOOHAs 110 BBIOOPY, BHYTPEHHE MOTUBUPOBAH-
Has JeaTeNbHOCTh. Hannune camocToaTenbHO# paboThl CTYJCHTOB SBISIETCS OJIHUM U3 BaXKHEM-
HIUX CPeICTB (hOpMUPOBaHMS CIHOCOOHOCTEH CaMOCTOATENBHO H00BIBaTh, IepepadarbiBaTh U
NPAaKTUYECKH IPUMEHSTh 3HaHUs. B pe3ynbraTe mporuCcXoauT OrpaHuYeHNEe O0bIACHAIONICH QyHK-
LM IperojaBaTesis, Iepexo/l OT OIUCATEIBHOr0 00bSICHEHH K JOKa3aTeabHOMY, (POpMUpPOBaHHE
TBOpPYECKOTO MbIuIeHUs1. CamocTosiTenpHas paboTa MpearnoiaraeT OCO3HaHUe eI CBOeH nes-
TEJIBHOCTHU, IPUHATHE y4eOHOM 3a1auM, IPUAAHUE el JMUYHOTO CMbICIIA, CAMOOPIaHU3ALIUIO B pac-
npeeNeHnH y4eOHBIX IEHCTBHI BO BpEMEHH, CAMOKOHTPOJIb B UX BBIIIOJIHEHUH U JIP.

Opranu3anus KOHTPOJIMPYEMON CaMOCTOSITEIbHON paboThI cTy1eHTOB. CaMOCTOSITEIbHAS
pabota crynenToB (CPC) mpu npoxokAeHHH UCIUTUTHHBI « MeTo bl 00paboTKH OOIBIINX JaH-
HBIX» UMEET LIeJIbI0 HAYYUTh CTYJEHTAa OCMBICICHHO U CaMOCTOATENBHO pa3pabaThiBaTh HAJEK-
HBI€ U HATJISAHBIE MOJICIIH, 3aJI0’)KUTh OCHOBBI CAMOOPTaHU3AIIH K CAMOBOCITUTAHUS C TEM, UTOOBI
IPUBUTh YMEHHUE B JaJIbHEHIIEM HEMPEepbIBHO MOBBIIIATE CBOK KBaTU(pUKAIMIO. JJ0MKHBI code-
TaThCS JIBA OCHOBHBIX HAIIPABIICHHUS OPTaHU3ALUN CAMOCTOATEIBHOM paboThI CTYICHTOB:

- caMmocCTosiTeNIbHas paboTa B Mpoliecce ayIMTOPHbBIX 3aHATHI, ONUparoliascs Ha uc-
MOJIb30BAHNE METOJIUK U (POPM OPTaHMU3ALNHU AYAUTOPHBIX 3aHATUH, CIOCOOHBIX 00ECTIEYUTh BbI-
COKMI ypOBEHb CAMOCTOSTEIILHOCTH CTYJICHTOB U YJIyYlLlIEHHE KaueCTBa IOATOTOBKHY;

- caMmocCTosiTeNIbHas paboTa BO BHEAYJUTOPHOE BPEMsi, OCHOBHBIM IIPHHIIAIIOM OpTa-
HU3AIMKU KOTOPOH SIBJISETCS MEPEBOJ] BCEX CTYIEHTOB HAa MHIUBUIYAJIbHYIO PabOTy € IepexoaoM
0T (hOPMATBHOTO BBITIOJHEHUS ONPEICIICHHBIX 3a/IaHUH TPU MTACCUBHON POJIM CTYACHTA K MO3HA-
BaTEJIbHOW aKTUBHOCTHU ¢ (POPMHUPOBAHHEM COOCTBEHHOIO MHEHUS IPU PELIEHUU [TOCTABIEHHBIX
pOOJIEMHBIX BOIPOCOB U 33]1a4.

JU1st caMOCTOATENbHOM pabOThI ¢ TMAAKTUYECKMMU MaTepUaiaMy [0 UMUTALMOHHOMY MO-
JIETUPOBAHHIO CTYJEHTAM IPEIararoTcs MOJPOOHbIE OMUCAHUS 3aJaHUK B OYMa)KHOM M DJICK-
TPOHHOM BHJIE.

[Tomumo onucanuii 3aJaHUI CTyI€HTaM PEKOMEHIYeTCsl aKTUBHO padoTaTh C UMEIOIIU-
mucs B Oubnuorexke KbI'Y yueOHukaMu U yd4eOHBIMU TOCOOUSMH, KaK OyMaXXHBIMH, TaK U 3JIEK-
TPOHHBIMH.

Pe3ynpTaTUBHOCTH CAaMOCTOSATENIBHOM pabOThI CTYACHTOB BO MHOTOM OIIpEIeNIIeTCs] Halu-
YHEeM aKTHBHBIX METOIOB €€ KOHTPOJIS, OMHUMH U3 KOTOPBIX SIBJISIOTCS KOJUIOKBUYMBI, 3a4€THI,
pelTuHroBas cucreMa KOHTpousid. Vcrnonb3oBaHue peHTHHIOBOI CHCTEMBI MO3BOJISET JOOUTHCS
0osiee pUTMUYHOHN PabOTHI CTY/ICHTa B TEYCHHUE CEMECTPA, a TAK)KE aKTUBU3HPYET MO3HABATEIb-
HYIO J€STEIbHOCTh CTYJACHTOB ITyT€M CTUMYJIMPOBAHUS UX TBOPUYECKON aKTUBHOCTH.

MeToanyecKue peKOMeHIalMH M0 padoTe ¢ JUTEPATYPOid

Bcro nureparypy MOXKHO pa3/ieluTh Ha YYEOHMKH M y4eOHbIE MOCOOUS, OpUTHHAIIbHBIE
Hay4YHbIe MOHOTpa(UYeCKHe MCTOYHWKH, HAyYHBIC MyONMKAIUN B MEPHOAMYECKON medatu. M3
HUX MOXHO BBIJICIIUTH JUTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJIHUTENbHYIO U JIUTEpa-
Typy AJIsl YIITyOJIEHHOTO W3YYEHUS TUCIUTLTHHBI.

W3yuenne JUCHUIUIMHEI ClIeyeT HAaUnHATh ¢ Y4eOHHKaA, TOCKOJIbKY YYEOHUK — 3TO KHUTA,
B KOTOPO#1 M3JI0’KEHBI OCHOBHI HAYYHBIX 3HAHUH TI0 OIIPEICIIEHHOMY ITPEIMETY B COOTBETCTBHH C
LEJISIMU U 33J]auaMi 00y4eHUs!, yCTaHOBJIEHHBIMH ITPOrPaMMOH.

[Tpu paboTe ¢ ruTEpaTypOit HEOOXOUMO YUUTHIBATh, YTO HMEIOTCS Pa3JINYHbIC BU/IbI UTe-
HUS, U KQKJBIA U3 HUX MCIIOJIB3YETCsl Ha ONpPEIeTICHHBIX 3Talax OCBOCHUS MaTepHara.

[IpenBapuTensHOE YTEHUE HAMIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U
MIOWCK UX 3HaUEHUs B CIIPAaBOYHOM JIUTEpaType. B yacTHOCTH, IpU YTEHNUHU yKa3aHHOH JIUTepaTyphl
HEO0OXOAMMO MOAPOOHEHTITIM 00pa30M aHATU3UPOBATH TTOHSTHS.

CKBO3HOE YTEHHE MpEeNIoaracT MpoYTeHue MaTepuaia OT Hayana 0 KoHia. CKBO3HOe
YTEHUE JIUTEePaTyphl U3 MPUBEAECHHOTO CIMCKA AaeT BO3MOXKHOCTh 00y4aromumMcst chopMHpPOBATh
CBO/JI OCHOBHBIX HOHSATHH U3 N3y4yaeMoi 00JIaCTH U CBOOOHO BIIAJIETh UMH.

Bri6opouHoe — HA000pOT, UMEET IENIbI0 TIOUCK M 0TOOp MaTepuaia. B pamkax maHHOTO
Kypca BBIOOpOYHOE YTEHHUE, KaK CIoco0 OCBOEHUSI COAEp KaHUs Kypca, JOJDKHO UCIOIb30BAThCS
IPY IOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOIUM pa3zeiiaM.
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AHaTUTHYECKOE YTEHHUE — 3TO KPUTHUECKHUH pa300p TEKCTa ¢ MOCIEAYIOINM ero KOHCIIeK-
tupoBaHreM. OCBOCHHE YKa3aHHBIX OHATHH OyzneT Hanbosee Y3pPEeKTUBHBIM B TOM CIIy4ae, eClu
IPY YTCHUU TEKCTOB OOydarommuiics OyAeT 3ajaBaTh K 9THM TeKCTaM BOMPOCHL. YacTh U3 3THX
BompocoB chopmynupoBana B POC B nmepeyne BONpocoB Aiisi codbecenoBanus. [lepeueHp 3Tx
BOITPOCOB OTPaHMYEH, IOATOMY BaXKHO HE TOJIBKO CO/IEPKaHNE BOIIPOCOB, HO CaM MPUHIIMIT OCBO-
€HHSI TUTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEKCTAM.

Llenpro M3y4aromero 4TeHus SBJSIETCS TIIyOOKOE M BCECTOpPOHHEE IMOHMMaHHE y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPUEMOB U3y4arOIEro YTCHHUS: YTCHUE 110 alITOPUTMY TIPEIoa-
raer pazouenue mHMOpMaLUN Ha OJOKH: HAa3BaHHUE; aBTOP; MCTOYHMK;, OCHOBHAS MJES TEKCTa;
(dakTHUeCKuil MaTepuall; aHAINW3 TEKCTa IYTEM COINOCTABJICHUS MMEIOMIUXCS TOYEK 3PEHHUS I10
paccMaTpruBaeMbIM BOIIPOCaM; HOBU3HA.

[Tprem MOCTaHOBKHU BOIIPOCOB K TEKCTY UMEET CIACAYIOMINN allTOPUTM:

— MEJICHHO MPOYHUTATh TEKCT, CTAPAsICh MIOHATH CMBICI U3JI0KEHHOTO;

—  BBIJICIUTH KJIIFOYEBHIC CIIOBA B TEKCTE;

— TOCTapaThes MOHATH OCHOBHBIC MJICH, IOATEKCT U OOLIHIA 3aMbICET aBTOpA.

[Ipuem Te3mpoBaHus 3aKirOYacTcs B (OPMYIMPOBAHWU TE3MCOB B BUAE MOJOXKCHHH,
YTBEPXK/ICHHI, BHIBOJIOB.

K sToMy MOXHO 100aBHUTh M MHBIE TPUEMBIL: TIpUEM pedeprpoBaHus, TPHEM KOMMEHTHPO-
BaHMA.

Baxxnol cocraiisroniei 1100010 COTUAHOTO HAYYHOTO U3IaHUS SIBJISIETCSI CIIUCOK JIUTEpPa-
TYpBbI, Ha KOTOPYIO ccbutaeTcst aBTop. [Ipy BOZHMKHOBEHHN HHTEpeca K KaKOH-TO 00CykK1aeMoii B
TeKCTe TpobIeMe Beeryia ecTh BO3MOXKHOCTh O0PAaTUTHCS K CIUCKY OTHOCSIIEHCS K Hel JIuTepa-
Typbl. B 9TOM citydae Best mpobiema Kak Obl pa30MBaeTCsl HA COCTABISIOIINE YAaCTH, KaXKAas 3
KOTOPBIX MOKET M3Y4aThCsl OTACNBHO OT Apyrux. IIpu 3TOM BakHO HE TEepATh M3 BUAA OOMIMI
KOHTEKCT U He OTPYKaThCs Ype3MEPHO B JIeTalIU, IOTOMY UYTO TAKUM 00pa30oM MOKHO HE YBUIETh
TJIABHOTO.

ITonroToBka K 3K3aMeHy JOJKHA MPOBOJUTHCS Ha OCHOBE JIEKLIIMOHHOTO MaTepHaia, Ma-
Tepuana MPaKTHYECKUX 3aHIATUH C 00s3aTeNbHBIM OOpaIIeHHeM K OCHOBHBIM YYEOHHKaM II0
Kypcy. OTO MO3BOJIMT UCKIIIOYMTH OIMOKH B TOHUMAaHUU MaTepualia, 00JerdYuT ero OCMbICICHHE,
MPOKOMMEHTHPYET MaTepHajl MHOTOYUCIICHHBIMH TPHMEPaMH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIJIMHBI

8.1. TpeGoBaHusi K MaTePHAIbHO-TEXHHYECKOMY 00ecIedeHHI0

Jlyis mpoBeieHUs JIEKIIMOHHBIX 3aHSITUH C KOMIBIOTEPHOMN MOAIEPKKON TpeOyeTcst Hallu-
qHe ayIUTOPHH C TPOEKIIMOHHBIM 000PYI0BaHUEM, TAaKXKe IPU U3YUEHNUU TUCIUILIIMHBI «MeTo bl
00pabOTKH OOJNBITUX TAHHBIX» MPEANOIAraeTCs HCIOJIb30BaHNE HHTEPAKTUBHON JTOCKH.

Bo BpeMsi caMOCTOSATENIbHOM paboThl CTYAEHTHI UCHOIB3YIOT KOMIIBIOTEPHBIE KIaCChl HH-
CTUTYyTa UH()OPMATUKH, JIEKTPOHUKH U KOMIIBIOTEPHBIX TEXHOJOTUHN, FIEKTPOHHbIE YNTAIbHbBIE
3asbl KBI'Y 1 nomaninue KoMIbloTephl.

Jli1s mpoBeieHus 1abopaTOPHBIX C KOMITBIOTEPHOM Moaiep:kKoi (32 yaca) UCIONIb3YIOTCA
KOMITbIOTEPHBIE KJIACCHI HMHCTUTYTa HH(OPMATUKH, HJIEKTPOHUKH U KOMIBIOTEPHBIX TEXHOJIOTHIA.

[Ipu npoBeneHnM 3aHATUI JTEKIUOHHOTO THUIIA UCTIOJIb3YIOTCS:

JMIIEH3MOHHOE MPOrpaMMHOe o0ecrieyeHue:

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

— AntuBupycHoe mnporpamMmHoe oOecrieuenue Kaspersky Endpoint  Security
Cranpaptasiii Russian Edition;

— AltLinux (Anstr O6pa3oBanue 8);

cBOOOIHO pacIpOCTpaHsIeMbIe IPOTPAMMBI:

— Academic MarthCAD License - MaTemaTnaeckoe mporpaMMHoe o0ecrieueHne, KOTo-
poe MO3BOJISIET BBIMOJIHATH, aHAIM3UPOBATh BaKHEHIIINE NHKCHEPHBIE PacyeThl 1 OOMEHUBATHCS
UMU;
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—  WinZip st Windows - mporpaMm Jjis CKaTusi M pacliakoBKH (paiijios;

— Adobe Reader st Windows — mporpamma st urenust PDF ¢aiinos;

—  Far Manager - KOHCOBbHBIN (HaliJTIOBBIN MEHEKED JJI OTICPAIIMOHHBIX CHCTEM CeMEH-
ctBa Microsoft Windows.

8.2. Ocol0eHHOCTH peaTu3alMU JUCHUNIMHBI VIS HHBAJIU/I0B U JINI C OTPAHMYEHHBIMHU
BO3MO’KHOCTSIMHU 310POBbSI

JIist CTyAEHTOB € OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS CO3[aHbl CIEIUATbHBIC
YCIIOBUS 7151 TOJTy4eHUs 00pa3oBaHusl. B 1ensix 10CTyMHOCTH MMOJIy4eHUs BbICILIEro 00pa3oBaHus
1o 00pa3oBaTeNbHBIM MPOrpaMMaM MUHBAIMIAMU U JIMIIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3I0POBBSI YHUBEPCUTETOM OOeCTeunBaeTCs (ayIUuTOPUs Ui CAMOCTOATEIbHONU pabOThI U KOJIIEK-
THUBHOTO ITOJIb30BAHUS CIEIUAIBHBIMU TEXHUYECKUMH CPEICTBAMU IJisi 00y4eHHS] WHBAUIOB U
a1 ¢ OB3 B KBI'Y, ayautopust Ne 145 ['maBusiit kopmyc KBI'Y):

1. AnbrepHatuBHas BepcHs OPUIIMAIBHOTO caiiTa B cetr «IHTEepHETY IS CIIa0OBUISAIINX

2. J1ns vHBaTUAOB C HApyIIEHUSIMU 3peHus (C1a00oBUASsIINE, CIICbIe):

— TPUCYTCTBUE AaCCHUCTEHTA, OKAa3bIBAIOIIEro OOydarolmemMycs HEOOXOAUMYIO IIO-
MOIIlb, AyOJIMPOBAHUE BCIYX CIPABOYHOM MH(MOpPMALMHM O PACHUCAHUU YUCOHBIX
3aHSTHIA; HATMYUE CPEJICTB JIJIs1 YCHIICHUS OCTaTOYHOTO 3peHuUs, OpailieBCKON KOM-
MBIOTEPHON TEXHUKH, BUICOYBEIMUUTENCH, IPOTpaMM HEBU3YaJIbHOTO JIOCTYIA K
nH(pOpMaIUH, TPOrPaMM-CHHTE3aTOPOB PEUH U JPYTUX TEXHUUECKUX CPEACTB MpU-
eMa-Trepeiadn ya1eOHOW HH(POpMAIIHK B JOCTYITHBIX (hopMax JUIsl CTYACHTOB C Hapy-
LICHUSIMH 3PEHUS;

—  3aJaHus [T BHITIOJIHEHUS Ha SK3aMEHE 3a4MThIBAIOTCS ACCHCTEHTOM;

— TNHCHMEHHBIE 3aJ[aHMsl BBIMIOIHAIOTCA Ha Oymare, HaJIMKTOBBIBAIOTCS ACCUCTEHTY
00yJaromumcs;

3.1 MHBAJIUIOB U JIUI] C OTPAHHMYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBS MO CIyXy (cna-
OocIpIamue, ryxue):

— Ha 3ayeTe/sK3aMeHe NMPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIINN CTYCHTY HEOOXOIU-
MYIO TEXHHYECKYIO TTOMOIIh C YY€TOM HHAUBHUIYaTbHBIX 0COOCHHOCTEMH (OH ITOMO-
raer 3aHiATh pabodyee MecTo, MepeABUraThCsl, MPOYUTATh U OPOPMHUTH 3aJaHUE, B
TOM YHCIIE 3alUChIBas MO TUKTOBKY);

— 3a4eT/»K3aMeH MPOBOAUTCS B MUCbMEHHOU (popme.

4. J1nst ”HBAJUOB U JIUI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI, UMEIOIIUX HAPY-
HIEHUS OTIOPHO-JIBUTATEIILHOTO anmapara, Co3/IaHbl MaTepHATbHO-TEXHUYECKHUE YCIOBUS, o0ecrie-
YHBAIOIINE BO3MOXXHOCTh OECIPENATCTBEHHOTO JIOCTYIa 00yUJarouXcsi B yueOHbIe TOMEIIECHUS,
00BEKTY TUTAHUS, TYAJICTHBIC U IPYTHE TTOMEIICHHS YHUBEPCUTETA, a TAK)Ke MPEOBIBAaHMS B yKa-
3aHHBIX MOMEMICHUSAX (HaJMYKe PaCIIMPEHHBIX ABEPHBIX MPOEMOB, TOPYYHEH U APYTUX MPUCIIO-
cobneHunit).

— TIUCbMEHHBIC 3a/IaHUsI BBITTOTHSIIOTCS HAa KOMIBIOTEPE CO CHEIUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYeHIEM WU HaTMKTOBBIBAIOTCS ACCUCTEHTY

— TIO0 *EeNaHUIO CTYJEHTa dK3aMeH MPOBOJIUTCS B YCTHOM hopme.

OOyyaromuecs 13 4Yucia JUIl ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI 00€CTICUCHBI
AIIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSM HX
3I0OPOBBSL.
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9. JUCT NEPEYTBEPXKXJIEHUS PABOYEN ITPOT'PAMMBI JIJUCIHUITIJINHBI
Pabouas nporpamma:

onobpena Ha 2022/2023 yuebnsrii roa. [Ipotokos Ne 3acenanus Kadeapsl oT
«_» 20

B pabouyro mporpaMMy BHECEHBI CIICAYIOMINE H3MECHEHUS:
1. B yactu paszaena «YueOHO-MeTOAMYECKOE U MHMOPMANMOHHOE 00ecieYeHUE TUCLIMILIUHBD)

Pa3paboTumk nmporpaMmmsl
3aB. kadeapoii
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NPUJIOXKEHUE

Pacnpenesienue 6a,1710B TeKylero u pyoe;xHoro KOHTpPOJIA

Nen/m Bua konrpoas Cymma Ga.108
O0mas cymma 1-1 Touka 2-51 TOUKA 3-s1 TOuKa
1 [Nocerenue 3aHATHA 10 10 6anoB J0 3 0. J0 30. 10 40.
2 Tekymuii KOHTPOJIb: 10 30 6anoB 70 10 6. 10 10 6. 10 10 6.
3 PyGexcub1ii konTpos (Te- 10 30 6annoB 10 10 6. 1o 10 6. 1o 10 6.
CTHPOBAHHUE U KOJUIOKBHYM)

4 Hroro cymma TexyIiero u

PYOCKHOTO KOHTPOJIS J0 70 0asioB Jo 230 10236 10246
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