MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPAIINN
®enepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BhICIIero oOpa3oBanus «KabapauHo-bankapckuii rocy1apCTBEHHBIA YHUBEPCUTET
uM. X.M. bepoekosa» (KbI'Y)
MHCTUTYT UCKYCCTBEHHOI'O MHTEJIJIEKTA U IIUD®POBBIX TEXHOJIOT U

KA®EJIPA KOMITBIOTEPHBIX TEXHOJIOT'MI 1 THOOPMAILIMOHHOU BE3OITACHOCTH

COI''TACOBAHO YTBEPXIAIO
PykoBonutens oOpazoBarenbHOM JupekTop UHCTUTYyTa
IPOrpaMMEI T.}O.Xammposa A.X. [lancuros
« » 2022 T. « » 2022 r.

PABOYAS TIPOIT'PAMMA JUCHUIT/INHBI

b1.B./IB.02.02 «KoMObpOTEpHBIN aHAIU3 U UHTEPIPETALNAS JAHHBIX)

Hanpagienue moaroToBku (CrenuaiIbHOCTb)
09.03.01 - UndopmaTuka U BHIYMCIUTEIbHAS TEXHUKA

[Tpoduns moaAroTOBKH
«IIporpammHoOe o0ecrieueHrne CpeCTB BEIUNCIUTETbHON TEXHUKU
Y aBTOMAaTHU3UPOBAHHBIX CHCTEM

KBanudukanus (cTeneHb) BbITYCKHUKA
bakanasp

®opma 00yueHust
OuHas

Hanpuuk 2022



Pabouas nporpamma aucuumiuHbel «KOMIBIOTEpHBIM aHaNW3 M MHTEpHIpETalus IOaHHBIX» / COCT.
Xammposa T.1O. — Hanpuuk: KBI'Y, 2022. — 23c.

PaGouas mporpamma npenHa3HaueHa s MpernogaBaHusl AUCUUILIMHBI BApUATUBHOM YacTH CTyJEHTaM
ouHOU (hopmbl 00yuerwus 1o HampasieHuto noaroroBku 09.03.01 «MuapopMaTika ¥ BEIYHCITUTEIIbHAS
TEXHHUKa», B 7 cemecTpe, 4 Kypca.

Pabouass mporpamMMa JUCHMIUIMHBI cOCTaBieHa ¢ ydetoM @eepansbHOTO TroCyAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAApTa BBICIIETO O0O0pa3oBaHUs 10 HampasieHuio moAaroroBku (09.03.01
NudopmaTika 1 BEIMUCIUTEIbHAS TEXHUKA, YTBEPKIECHHOTO MPUKa30M MUHHCTEPCTBa 00pa3oBaHUs 1
Hayku Poccuiickoit ®@enepanun ot «19» centsops 2017 r. Ne929 (3apeructpupoBaHo B MUHIOCTE
Poccum 10 oxts16pst 2017 1. Ne 48489).



COJEPKXAHUE

1. HEJIb U 3AJAYN OCBOEHUA JUCLHUTIIMHBI MOIAYJIA) ..o 4
2. MECTO JUCHHUIIUIMHBI B CTPYKTVYPE OIIOITI BO ....ccocooiiiiiiiiiiiiiiiieccieeceee 4
3. TPEBOBAHU K PE3YJIbTATAM OCBOEHUA JUCHUIIIMHBL .........coociiiiiiiiieee 5
4. COOUEPXKAHME U CTPYKTYPA JUCHUITIIMHBI .......ccoooiiiiiiiniiiiieececeecen 6
5. OHEHOYHBIE MATEPUAJIBI JUIZ1 TEKYIIETO W PYBEXHOI'O KOHTPOJIA

YCIIEBAEMOCTH INPOMEXYTOUHOU ATTECTALINMU .......cooovviiiiiiiiiiiiiiiciciciee, 9

6. METOIMYECKHE — MATEPHAIJIBI, OINPEAEJIAIOIIME I[MTPOLEAYPBI
OLEHMBAHUMA 3HAHUN, YMEHNI, HABBIKOB 1 (MJIN) OIIBITA AEATEJIBHOCTU 15

7. YHEBHO-METO/JJUYECKOE OBECITEYEHUE JUCHUIIJINHBL ..........cccocoviiiiiiinnee. 16
7.1. HOPMATHUBHO-TIPABOBAST 083 ......ccecuvreeureeeieeenrieenureesseeessseeessseeessseeassseeessseesssssessssessssesesssees 16
8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUHEHUE JUCHUIUJIMHEL........................... 20
9. JINCT IMEPEYTBEPXIEHN S PABOYEN ITPOI'PAMMGBI JUCIHIATIIIUHEL ................... 22

TIPTITTOKEHUE ..ottt sttt st e 23



1. HEJb U 3AJJAYU OCBOEHUSA JUCHUIIJIMHBI (MOAY JIS)

ITenbto ocBOeHUS IUCHUILINHBI « KOMIIBIOTEPHBINM aHANU3 U UHTEPIPETALUS TaHHBIX» SBISIETCS
(bopMHpOBaHHE TEOPETUUECKUX U PAKTUUYECKUX KOMIIETEHIMH B 00aCTH LIEIIOCTHOTO IIPEICTABICHHUS,
IIOHMMAaHUS MECTA U POJIH, A TAKXKE IPUMEHEHUS] METOI0B CTATUCTUUYECKOT0 aHAJIN3a JAaHHBIX, a TAKKE
o0y4yeHHEe CTYJCHTOB COBPEMEHHBIM NPOIPaMMHBIM CPEJICTBAM, B KOTOPBIX PEAIM30BaHbl MOJYJIH,
OCYILLECTBIISAIONINE PEUICHNE 33/1a4 aHAJIN3A JaHHBIX.

3ana4yy JUCLUIUINHBIL:

— JaTtb OakajaBpaM TEOPETHYECKHE OCHOBBI IO CIEKTpY Haubosiee pacHpOCTPAHEHHBIX
CTaTHCTUYECKUX METOJIOB aHAJIN3A JaHHBIX U YCIIOBUN MX IPUMEHEHUS;

— J1aTb OCHOBBI KOJIMYECTBEHHBIX METOJOB OLICHKH aJIeKBaTHOCTU M TOYHOCTH ITOCTPOCHHBIX
MOJICHEH;

— TPUBUTH HABBIKU U YMEHHUS [IPAKTUUYECKOIO IPUMEHEHHS KOMITBIOTEPHBIX TEXHOJIOTUN ITPU
aHaJIM3€ M IPOTHO3MPOBAHUM COLMAIBHO-I)KOHOMMUYECKUX IOKa3aTenae (mocTtpoeHue
JIMHEWHBIX U HEJIMHEHHBIX MOJIEJIEH IIPOrHO3UPOBAHMS Ha OCHOBE PETPECCHOHHOI0 aHAIIN3A,
OLIEHKA MX MapaMeTpoB, pacuéT BCeX HEOOXOUMBIX CTATUCTHK JIJIsl aHAJINU3a MoJieliel);

— U3y4YEHHE KOHILECTIMH U TEXHOJIOTHHA COBPEMEHHOI'O aHAJIN3a JAHHBIX Ha KOMIIBIOTEPE;

— MW3Y4YCHHE NPUHIMUIIOB pPa0bOThl IMPOrPAaMMHBIX CPEICTB, MpEIHA3HAYEHHBIX IS
CTaTUCTUYECKOTO aHAIN3a JIaHHBIX;

— U3yYEHHE COBPEMEHHBIX BU3YyaJIbHBIX METOJIOB aHAJIN3a JAHHBIX U UCIOJb30BaHUS UX JUIS
CTaTUCTUYECKOI0 BBIBOAA U (POPMYIMPOBKH FMIIOTE3 O CTPYKTYpE JIaHHBIX;

— BbIPa0OTKAa YMEHHUS CaMOCTOSITEJIbHOIO PEIICHHUs 3ajad 10 BBIOOPY METO/OB aHalIM3a B
IIPAKTUYECKUX CUTYyalUsX;

— TIIOJyYEHUE HAaBBIKOB IIPUMEHEHMsI IPOTPAMMHBIX CHCTEM; IPEIHA3HAYCHHBIX U
CTaTUCTUYECKOT0 aHajlM3a JAHHBIX, a TAK)K€ TECTUPOBAHUU IPOTPAMMHBIX MOAYJIEH Ha
MOJIETIbHBIX JIaHHBIX;

— M3YyYEHHE PHIHKOB IIPOrPaMMHOI0 00eCIeueHHs M0 aHAIU3y JaHHbIX;

— obecrieunTh OakajlaBpaM TMPOYHOE U OCO3HAHHOE IKeJaHWE BIAJAETh CUCTEMOIl
KOMITBIOTEPHBIN aHAJIN3 JaHHBIX, CIIOCOOCTBYIOIIEH UX MPOPECCUOHANBHON YCIEUTHOCTH U
BOCTpeOOBAaHHOCTH Ha PBhIHKE TPY/a.

W3y4yeHne NUCUUIUIMHBI HAIIPABJIEHO HA MOJATOTOBKY CHEIUAINCTOB, CIIOCOOHBIX peulaTh
npoOJeMbl, BO3HUKAIOUIME MpPH HKCIUTyaTalld aBTOMATU3MPOBAHHBIX CHUCTEM OOpabOTKH
MH(}OpPMAaLINY U YIIPABJICHUS C YYETOM 00JIaCTH, TUIIOB U 3a7a4 po(eccOHAIbHOMN AesITeIbHOCTH
B COOTBETCTBUH € IPOPECCHOHATBLHBIMY CTaHAapPTaMU:

- 06.001 — «IIporpammucT», yTBepACHHBIN IpUKa30M MUHHCTEPCTBA TPY1a U COLTUAIBHOMN
3anmThl  Poccuiickoit ®enepaunu ot 18 HosOps 2013 r. Ne 679H (3apeructpupoBaH
MunuctepctBoM toctuniun Poccuiickoit @enepanuu 18 nexadps 2013 r., peructpannoHHbIi No
30635), ¢ u3MeHeHHeM, BHECEHHBIM NPUKa30M MMHHUCTEPCTBA TPYyAa U COLUAIBHOW 3alUThI
Poccuiickoit @eneparuu ot 12 nexkadbps 2016 r. Ne 7271 (3apeructpupoBaH MHHHCTEPCTBOM
toctuimu Poccuiickoit @eneparuu 13 saBaps 2017 r., peructpaunonsslii Ne 45230);

- 06.022 — «CucteMHBI aHAJUTHK», YTBEP)KIEHHBIM mpukazom Munrpyna Poccum ot
28.10.2014 Ne 8091 (3apeructpupoBan B Muntocte Poccun 24.11.2014 Ne 34882).

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucunmmaa b1.B.JIB.02.02 «KoMnbroTepHBIil aHaIN3 U UHTEPIPETALNS JAHHBIX» OTHOCUTCS K
gacTH, (OpPMHPYEMON Yy4JacCTHHKAaMH OOpa30BaTENbHBIX OTHOIICHWH, TUCHUIUIMHA TI0 BLIOOpY),
MpeaHa3HaueHa JyIs IPEToIaBaHusl CTy/IeHTaM OuHOU (hopMbl 00yUueHHs Ha 4 Kypce B 7 ceMecTpe..

OcHOBHBIE ~ 3HAHUS, HEOOXOMWUMBIE  JUIS  M3YYeHHsS  JUCHUIUIMHBL:  HH(OpMAaTHKa,
[IPOrpaMMHUPOBAaHUE, YUCIICHHbIE METO/IbI M MaTeMaTHYeCcKue AUCHUILIMHBL, IPEyCMOTPEHHbIE YIeOHbIM
rwiaHoM. Ha uzyuenue kypca orBoautcst 108 dacos (3 3.€.), U3 HUX JISKITMOHHBIX — 14, mabopaTopHbIx — 28,
caMoCToOsITeNIbHAs paboTa CTyZIeHTa — 57 4acoB, 3aKaHUYMBACTCS 3aYETOM C OLIEHKOM.



JlucuuIuiMHa MO3BOJIMT PACIIMPUTH TEOPETUYECKYIO0 MOATOTOBKY OakaiaBpa, YIiIyOWTbh 3HaHHE
NPUKJIAIHBIX BOIPOCOB, CBSI3aHHBIX C HCIIOJH30BAaHMEM COBPEMEHHBIX CHCTEM IPOrpaMMHPOBAHUS U
[POrpaMMHBIX IPOJYKTOB JJIsl peLIeHHs 3a1a4 IPOPECCUOHAIBHON NeATeIbHOCTH. 3HaHUS, IIOJIyYECHHBIE
CTYACHTAaMH B PaMKaX OCBOCHHS IUCIHIUIMHBI, BOCTPEOOBAaHBI OPraHM3AlMAMU U CIEIHATUCTAMHU,
IPUMEHSIONIMMU B CBOEH JEATENbHOCTH MaTeMaTU4eCKHe METOJbl MOAEIMPOBAHMs, OOpabOTKY
HKCHEPUMEHTAIBHBIX JAHHBIX.

B pe3ynbpTare ocBOGHUS AMCLUILUIMHBI 00YyYaIOLIMICS CMOKET YaCTUYHO MPOJIEMOHCTPUPOBATh
cienyromme 0000meHHbIe TpyaoBbie PyHKINH (OTD):

- PazpaGorka TpeOoBaHM M  NPOEKTUPOBAHME  IPOIPAMMHOIO  OOeCreYeHUs
(mpoeccronanbhsiii ctangapt 06.001 — «IIporpammucty, ko D, ypoBeHb kBanudukanuu — 6).

- KonuenryanbHoe, (yHKIMOHAIBHOE U JIOTHYECKOE TPOCKTUPOBAHNUE CUCTEM CPEAHETO U
KPYITHOTO MacITada u ciokHOCTH (mpodeccnonanbbiii cranaapT 06.022 — « CUCTEeMHBIH aHAIUTHK,
ko1 C, ypoBeHb KBaM(UKAIUU — 6).

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS TUCHUIIJINHBI
[Iporiecc w3ydeHMs MUCHMIUIMHBI HAMpaBlieH Ha (POpPMHUPOBAHUE »SIIEMEHTOB CIEAYFOIIHX
komrieteHiuii B cootrBercTBUM ¢ GI'OC BO u OIIOII BO no nampaBnenuto noaroroBku 09.03.01
«MHpopmaThKa 1 BEIMUCITUTEIbHAS TEXHUKA:
a) ynuBepcaibHble komrereHun (YK):
- CHoco0eH OCYIIECTBISATh MOUCK, KPUTHUYECKUH aHaIW3 W CHHTE3 WH(OpMAINH, TPHUMEHSATH
CHCTEMHBIN MOAXOJ ISl pellieHus mocTtaBieHHbIx 3aaa4 (YK-1);
0) npogeccronanbublie komnereHmu (I1IKC):
— CHOCOOEH  OCYHIIECTBJIATH  KOHLENTYyajJbHOE, (YHKIMOHAJIBHOE M  JIOTHYECKOE
MIPOEKTUPOBAHUE CUCTEM CPEIHEro M KpymHoro Macirada u cioxHoctu (I1IKC-2);
— CrmocoOeH TMPOBOAWTH F03a0MJIMTH HCCIENOBAaHHE IPOrPAMMHBIX MPOAYKTOB W/WIIU
anmaparsbix cpencts (ITKC-5).
Konabl 1 HAMMEeHOBAHNS HHAUKATOPOB IOCTHKEHHSI KOMIIETeHIUH:
VYK-1.1. CriocoGeH 0CBOUTH MPUHIIUIIBI cOOpa, 0TOOpa U 0000IIeH S HHPOPMAITHH.
VYK-1.2. CnocobeH cOOTHOCUTH pa3HOPOJAHBIE SBJIEHUS U CHUCTEMAaTH3HPOBAaTh X B paMKax M30paHHBIX
BUJI0B TPO(HECCHOHATBHOMN eATETbHOCTH.
VYK-1.3. CriocoGeH NpuMeHUTh MPAaKTHUECKUN ONBIT PabOThl ¢ MH(POPMAIIMOHHBIMU UCTOYHUKAMM, OMBIT
HAay4HOT'0 TIOMCKa, CO3[aHMsI HAyYHbIX TEKCTOB.
[IKC-2.1. CnocoGeH OCBOMTh METOJIbI TUTAHWPOBAHUS MPOEKTHBIX pabOT; METObI KIACCHUYECKOTO
CUCTEMHOI0 aHajM3a; TEOpPHIO YIMpaBieHUs OH3Hec-TpoleccamMy; IabiIoHbl OpopMiIeHHs Ou3Hec-
TpeOOBaHMI; METOAbI KOHILIENTYaJbHOTO MPOEKTUPOBAHUS; METO/bl OLEHKH KauecTBa IMPOrpaMMHBIX
CHCTEM.
IIKC-5.1. CnocobeH OCBOMTb METOAMKH MHCHOJIB30BAaHUS TMPOrPAMMHBIX CPEICTB ISl PELICHUS
MIPaKTUYECKHUX 3a/1a4.
[TKC-5.2. CiocoGeH 1cnonb30BaTh NpOrpaMMHbIE CPEICTBA JUIS PELIEHHS PAKTUUECKUX 3a/1au.
[IKC-5.3. CnocobeH MNpUMEHUTh HAaBBIKM HCIIOJIB30BAHUS MPOrPAMMHBIX CpPEACTB Ul PEIICHUS
MPaKTUYECKHUX 3a7ad.
B pesynbrate m3ydeHus AUCIUIUIMHBI « KOMIBIOTEpHBIA aHANM3 W MHTEPIIPETAINS JaHHBIX)
CTYJEHT JIOJIKEH:
3HATD:
— BO3MOXKHOCTH MHCTPYMEHTAJIbHBIX CPEJl aHAIM3a U U3BJICUEHUS 3HAHUI.
YMETh:
— TPUMEHATHh METOJbl aHallM3a JAHHBIX AJIS MCCIENOBAaHUS NIEATEIbHOCTH OpraHu3aluil
peleHus 3aa4 0 BEIOOPY METO/I0B aHaJIM3a B MPAKTUYECKUX CUTYalUsX.
BJIAJIETD:
— METOAAaMH TPYIIUPOBAHHS, KIacCH()UKAIIUN TaHHBIX.



4. COOEP KAHUE U CTPYKTYPA JTUCHUIIVIMHBI

B rtabnume 1 mpuBOAWTCS OMHCAHHWE COACPIKAHMS UCIUILIMHBI, CTPYKTYPHPOBAHHOE IO

pazzenaM, ¢ yKa3aHHeM IO KaKIoMy paszeny (opMbl TEKYIIEro KOHTPOJS: 3alluTa J1abopaTOPHOM
pa6otsl (JIP), komnokBuym (K), pyoexusiit koutpons (PK), rectuposanue (T).

Tabnuya 1.

Cooepoicanue oucyuniunsl (Mooyis) « Komnvromeprwiili ananus u uHmepnpemayus OaHHbIX »

Kon

KOHTPOJUPY

. ®opma
HaumenoBanmue eMoHu
Ne Conep:xanue pasagena TeKyLero
pasaena KOMIIETEHIH
KOHTPOJIS
u (UIu ee

4acTH)

OcCHOBHBIE 331241 U 3TaIbl KOMIIBIOTEPHOTO aHAIN3a
JaHHBIX. [leTepMUHUPOBaHHBIE U CITyYaiHbIE
CHUTHAJIBL, UX onucaHue. ba3oBble HHTErpaNbHbIE
peoOpa30BaHMs M NX OCHOBHBIE CBONCTBA.
[Ipeobpazosanue ['msbepra u Beiper -

OOmue moI0KeHHS. npeoOpazoBanue. [IpocTpaHCTBO CHTHATIOB.
MaremaTtrueckoe MeTpuueckoe U JMHEHHOE MPOCTPAHCTBO. YK-1
OIIMCAHUE CUTHAJIOB U JIUCKpETHBIE U HHTErPaJIbHbIE TIPEICTABIICHUS [IKC-2
JIMHENHBIX CUCTEM curHanoB. Mozenu ciayyaiiHbIX IPOLIECCOB U UX
BEPOSITHOCTHBIE XapaKTEPUCTUKU. JINHENHbIE
CUCTEMbI. XapaKTEPUCTUKU JIMHEHHBIX CUCTEM U
criocoOb! ux onucanusi. MATJIAB, 0630p GpyHKIMH,
BO3MOYKHOCTEH €€ MPUMEHEHHS TPU KOMITBIOTEPHOM
aHain3e u 00pabdOTKe TaHHBIX.

OOmmue TpeboBaHMS K OLIEHKaM CTaTHCTHYECKHX
XapakTepUCTHK. [IoHATHE O CTATHCTUYECKUX
ommOkax. OIEHKH CPEIHETro 3HAUCHHS M CPEIHETO
KBaJipaTa CTallHOHAPHOTr'O CIy4alHOro Mmpolecca. YK-1
CraTtucTHYECKHE OINOKH OTPEACICHUS OLCHOK TIKC-2
IUTOTHOCTH BEPOSITHOCTH M COBMECTHOH INIOTHOCTH
BeposaTHOCTU. OIIEHKH KOPPEISIIMOHHBIX (YHKIIMI
CIIy4alHbIX IPOLIECCOB.

Or1ieHKa CIEKTPAIEHON INIOTHOCTH CTAIMOHAPHOTO
CIIy4ailHOTO Ipoliecca Ha OCHOBE Y3KOMOJOCHOU
¢bunbTpanun. CMerieHre ¥ JUCIepcHs OLECHKH. VK-1
OI1eHKH CHEKTPAIbHON TUIOTHOCTH, TOJTy4YeHHbIE MKC-2
¢uHITHEIM TIpeoOpazoBanneM Dypoe. CriaaxuBaHue JIP
OLIEHOK. MeTo/1bl OLIEHUBaHMS B3aUMHOIO CIIEKTpa
CTALIMOHAPHO CBSA3aHHBIX CIyYaiHBIX MPOLECCOB.
IoxaroroBka nanHbIX. [IpuBeneHne BpeMEHHBIX PSIIOB
K HYJIEBOMY CpEJHEMYy 3HAYEHHI0O U EIVUHHYHOHN
mucnepcnn. JluckperHoe mnpeobpasoBanne Pypbe u
JIUCKpETHAst CBEpPTKa GbYyHKIMIA. BricTpoe
npeoOpazoBanne Dypre (BIID). Omnpenenenue
YUCJIEHHBIX OIEHOK OJHOMEPHOW H COBMECTHOMU
IUIOTHOCTH pacnpenaeneHus. Ludpossie anropuTMsl
Ludpossie anropuT™Msl BBIUNCIICHUS KOPPENAIHUOHHBIX (DYHKITHIHA.
aHaJIN3a JaHHBIX OmnpeneneHne OIEHOK KOPPEIANOHHBIX (QYyHKINN Ha
ocHoBe bBII®. Mertoasl  YHCICHHOH  OICHKH
SHepreruueckoro cmnekrpa. CTaHAapTHBIA MeETOJ.
OCHOBBI OLIGHUBaHMs aBTOCHEKTPOB. CriakuBaHue
CIEKTPaJIbHBIX OIICHOK. HanuneiBaromue
IpeoOpa3oBaHMs. UYucneHnHsle aNrOPUTMBI
OLICHMBAHMS B3aUMHBIX CHEKTpoB. OmnpenencHue
(YHKIMH KOTEpEHTHOCTH.

O6urre MoI0XKEeHNA. AHAIN3 CTAIIHOHAPHOCTH
Clly4alHbIX MocieaoBaTebHOCTEH. Briienenue u
yCTpaHeHHe TPEeHAA. AJITOPUTMBI IPOBEPKU HATTMYHUS
TIEPHOINIECKHUX COCTABIIIIONINX B CITyJaiHBIX

OueHKU CTaTUCTUYECKUX
2 XapaKTEPUCTHK
CITy4alHbIX JaHHBIX

Mertopp! onpeesieHust
OLICHOK CIIEKTPOB
CTalMOHAPHBIX
CIy4ailHbIX NIPOLIECCOB

VK-1 T
TIKC-2 K;
[IKC-5 JIP

AHanu3 OCHOBHBIX
5 | CBOMCTB Ciry4aifHBIX
JIAHHBIX

VK-1 T;
MIKC-2 K;
[IKC-5 JIP




naHHbIX. [IpoBepka HOpManbHOCTU. AHAIIN3
KOPPEJIMPOBAHHOCTU ¥ SKBUBAJICHTHOCTH BEIOOPOK
CIIy4YaiHbIX JaHHBIX. MOIEeTUpOBaHUE CITyUyalHbIX
nocienoBaTeabHOCTe Ha DBM ¢ 3amaHHBIMU
CTaTUCTUYECKUMU XaPaKTEPUCTUKAMHU

JHuckpernbie GpuabTpbl. CriocoObI ONMCaHUs
JUCKPETHBIX chcTeM. PekypcuBHbBIE U
HEpeKypCHUBHBIE QIIBTPEL. DOPMEI peai3anui

KOPPEISIIHOHHOTO U CIIEKTPATBbHOTO aHaIu3a st
uaeHTuuKanuu cucreM. KoppensunoHnHsle n
CIICKTPAJIbHBIC aJITOPUTMBI BBIICJICHUE CUTHAJIOB Ha
¢doHe omex

VK-1 T;
6 Iudposas dprrpTpanms JVCKPETHBIX PEKYPCUBHBIX QUIBTPOB. PHUIbTparys B KC-2 K.
CHUTHAJIOB 4acTOTHOM oOjactv. Huzko4yacToTHas moocoBas, MKC-5 JH”
BBICOKOYACTOTHAS (puibTpanus. OnTHMaIbHEIC
¢unpTpel. CornacoBanHas GuuisTparys. [Ipumepst
MIPUMEHEHHSI TIUDPOBBIX PHIILTPOB
OcHOBHBIE  TIOJIOKECHUS  (PAaKTOPHOTO  aHaM3a.
KommeloTepnass  o0paboTka mpu  IPOBEICHUU
aKTOpHOro  aHanm3a.  KiacTepHel  aHanwms.
MHoromepHsie 0 p p VK-1 T;
CraTtucTuuecKue NakeThl
7 CTaTUCTUYECKHUE METOIBI . TIKC-2 K;
aHau3a JTAHHBIX. PerpeccuonHsli aHau3.
aHaJIN3a JaHHBIX N [IKC-5 JIP
MHo»xecTBeHHas! JIMHEWHAas perpeccus.
[IpakTHyeckoe NpUMEHEHHE PErPEeCCUOHHBIX
MoJenen
Henapamerpudeckne METOIBI CIIEKTPAIEHOTO
a"anu3a. Criia)kuBaHue OIEHOK. BpemeHHbIE 1
CIIEKTpaJIbHBIC OKHA. [lapamMeTpriecKkie MeTOIbI
CIIEKTPAJIbHOTO OonleHNBaHUsI. CIEKTpaIbHBINA aHAN3
CrniekTpanbHbli B 110 METOAY MaKCUMaJbHOU 3HTponMHU. MeTtox YK-1 T;
8 KOPPEJSLUOHHBII ITucapenko. @yHKIMM CIIEKTPAIILHOIO aHAJIN3A B [IKC-2 K;
aHaiu3 MATLAB. Koppenauuonnsiit ananus. [Ipumenenue [IKC-5 JIP

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4ueTHbIe eqnHuubl (108 yacos)




Tabmuua 2 CtpykTypa TUCHMIUTHHBI « KOMITBIOTEPHBIM aHAIN3 U HHTEPIIPETAIUS TaHHBIX

OKCIICPUMCHTA»

Bu paGorb TpynoeMKoCTb, 4achl Beero
7 cemecTp

Oo01mast Tpy10eMKOCTh (B 3a4€THBIX 3 3
eIMHMLAX)
KonrakTHasi pa6ora (B yacax): 42 42
Jlexyuu (J1) 14 14
Ilpakmuueckue 3auamus (113) - -
Cemunapckue 3ansmus (C3) - -
Jlabopamopuwie pabomut (JIP) 28 28
CamocrosiTesibHasi padoTa (B yacax): 57 57
Kypcosoii npoexT (KII), Kypcosas
pabora (KP) i )
PacuerHo-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe (9) - -
CamocTosiTenbHOE U3YUYEHHE Pa3/IeTIOB 57 57
Kontponbnas padota (K) - -
[ToaroroBka v NpOXOXKACHUE 9 9
MIPOMEXKYTOYHOM aTTecTaluu
Bua npoMeKyTo4HO# aTTeCTAlNHU 3a4er 3a4er

Tabnuya 3. Jlekyuonnwie 3anamus

Ne
paszaena

Tema

1

[Ipenmer, nenw v 3aa9n IUCIUTUIMHBI AHanm3 naHHbIX. [kansr uamepennii. [IpeodpasoBanue
MIPU3HAKOB, N3MEPEHHBIX B Pa3HBIX MIKaIax. XapaKTEPUCTHUKH MPU3HAKOB, PACCUUTHIBAEMEIE B
MpeIBApUTEIILHOM aHain3e. ['paduueckoe MpeiCTaBICHUE IaHHbBIX.

MeTto 1 HepaBHOMEPHO# pyJieTKU. MeToJ1 OTOpakoOBKU. BeICTpEIi c1OCO0 MOACTUPOBAHUS
OJIHOMEPHOr'0 HOPMAJIBHOTO pacnpeaenenus. MoaenrpoBaHie MHOTOMEPHOTO HOPMaIbHOTO
pacnpezenenusi. CrocoOnl renepainu ganubix B EXCEL. MeTobl pa3MHOXKEHHUS! BBIOOPOK

I'pyOble OMIMOKY W METO/IBI MX BBISIBICHUS. MeTO/IbI BBIYUCICHUS! YCTOHUNBBIX CTATUCTHYSCKUX
oneHok: Ilyankape, Buazopa, XyOepa

CraTucTHueCcKue TUIIOTE3bl B aHAIN3€ JaHHBIX. [I0ArOHKa BEpOSATHOCTHBIX pacipeAcIeHU K
peanbHbIM JaHHBIM. [IpoBepka rumoTes o paBeHCTBE BEKTOPa CPEAHUX 3HAUEHHUH TOCTOSHHOMY
BeKkTOpy. [IpoBepka runores o paBeHCTBE JIBYX BEKTOPOB cpeiHux. IIpoBepka runores o
PaBEHCTBE KOBAPHAIIMOHHBIX MATPHIL

U-kputepuit Manna-Yutau (Bunkokcona)

OcCHOBHBIE 3a/1a4M 1 3TaIbl KOMIIBIOTEPHOTO aHAJIHN3a JaHHBIX. [leTepMUHUPOBAHHBIE U
CITy4aiiHbIe CUTHAJIBI, MX OMUCaHue. ba3oBele MHTETpaIbHbIE IPe0Opa30BaHNs U KX OCHOBHBIE
cBoiicta. [IpeoOpazoranne I mianbepra u Beiipier - mpeobpazoBanue. [IpocTpaHCTBO CUTHATIOB.
MeTtpurdeckoe U TMHENHOE MPOCTPAHCTBO. [IUCKPETHBIE U UHTErPAIbHBIE NIPEICTABICHUS
CUTHAJIOB. MOJIeNn CiTydaliHBIX MPOLIECCOB U MX BEPOATHOCTHBIE XapaKTepUCTUKN. JInHelHbIe
cucTeMbl. XapaKTepUCTHKH JINHEHHBIX CHCTEM U crtocoObl ux onucanusi. MATJIAB, 0630p
(GyHKUMH, BO3MOKHOCTEH ee MPUMEHEHHS IPU KOMITBIOTEPHOM aHaJln3e u 00padoTKe TaHHBIX.

OO6uue TpedoBaHMs K OLEHKAM CTaTUCTUYECKUX XapaKTepucTHK. [IoHATHE O CTATUCTHYECKUX
omun6Okax. OIEHKH CpelHero 3Ha4eHUs M CPETHEr0 KBapaTa CTAllMOHAPHOTO CITy4aifHOTO
nporiecca. CTaTHCTHUECKHE OMMOKH OPEJIeTICHHs OIEHOK TNIOTHOCTH BEPOSITHOCTH U




COBMECTHOM TUIOTHOCTH BEpPOSATHOCTH. OLIEHKH KOPPEISIUOHHBIX (PYHKIUHA CITydaitHbIX
IIPOLIECCOB.

8 OreHKa CIEKTPATBHO MIIOTHOCTH CTAIIMOHAPHOTO CIIYYaiHOTO MPOIIecca Ha OCHOBE
y3KOMOJIOCHOH pumnbTparun. CMeleHne u aucnepcus oneHku. OICHKH CIIEKTPaIbHOM
IDIOTHOCTH, TOJTy4YeHHBIE (PMHUTHBIM peodpa3oBanneM Dypre. CriaxuBaHue OIIEHOK. MeTo b
OIICHMBAHUS B3aMMHOTO CIIEKTPA CTAIIMOHAPHO CBS3aHHBIX CITYYalHBIX IPOIECCOB.

Tabauya 4. [lpakmuueckue 3aHamus (CemMuHapcKue 3auamus) — He npeoyCMOmpeHvl

Tabnuya 5. JlabopamopHnvle pabomvl o OucyunIuHe (Mooyio)

Ne Tema
/o
1 MonenupoBaHue CIy4ailHbIX IOCJIE0BATENBHOCTEH U MPOLIECCOB
2 O1eHKa CTAaTUCTUYECKUX XaPAKTEPUCTHK CIy4YalHbIX JaHHBIX
3 OmnpeneneHue SJHEPTETHUECKOTO M B3aUMHBIX CIIEKTPOB CIYYalHBIX MPOLIECCOB
4 AHann3 OCHOBHBIX CBOMCTB CIIy4alHBIX JAHHBIX

Tabnuya 6. Camocmosmenvroe uzyieHue pazoenos OUCYUnIuHbl (Mooyis)

No
i Bormpocel, BBIHOCHMBIE Ha CAMOCTOSTENILHOE U3YYCHHE
1 Pa3paboTka CrieKTpaJbHBIX aJrOPHUTMOB OOHApPYXECHHUS W OLECHKU IapaMeTpoB CUTHAJIOB Ha (hoHE
MOMEX B YCJIOBHUSIX CYIIECTBEHHON anpHOPHON HEONPEACICHHOCTH
5 PazpaboTka (a3zoyacTOTHBIX METOAOB MPOrHO3a CBOWCTB (HA MpHMEpE OINpEIeSCHHBIX 3a1ad U3
Pa3IMYHBIX IPEAMETHBIX 00sacTeil)
3 Pa3zpaboTka ¥ wWCcleqOBaHWE CTAaTUCTUYECKHX AITOPUTMOB pa3pelieHus] IMPOCTPAHCTBEHHO-

BPEMEHHBIX CUTHAJIOB B 30HAaX X MHTCHCUBHOM MHTEpdepeHIINN

5. OHEHOYHBIE MATEPHUAJIBI JUIA TEKYIIEI'O U PYBEXXHOI'O KOHTPOJIA
YCHEBAEMOCTH NMPOMEXYTOYHOM ATTECTALIUA

@®opMBbI KOHTPOJIS TEKYLIUX, pyOESKHBIX U IPOMEKYTOYHBIX 3HAHUH CTY/IEHTOB 110 AUCLUIIIMHE
OIIPEJIENIAIOTCS B COOTBETCTBUHM € YUEOHBIM IJIAHOM 00pa3oBaTebHON MPOrpaMMBbl U B COOTBETCTBHH C
neiicrByromuM IlonoxxeHneM o OalIbHO-PEUTUHIOBOM CHCTEME OLIEHKH YCIEBAaE€MOCTH CTYIEHTOB
KBI'Y.

Ot oOyuaromuxcst TpeOyeTcss NOCEUIEHHE 3aHATUM, BBINOJIHEHHE Ja00OpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHI0BAHHOM JINTEPATYPOH.

[Tpu aTtTrecranuu 0OydYaromMXCsl OLEHUBAETCS KayecTBO pabOThl Ha 3aHATHUAX (YMEHHUE BECTH
JMCKYCCHIO, CIIOCOOHOCTh YEeTKO M EMKO (hOpMYyIUpOBaTh CBOM MBICIIH), YPOBEHb IOATOTOBKH K
CaMOCTOSITENIbHOM ~ JIESITEIbHOCTH, KayeCTBO BBIMOJIHEHMS] 3aJaHui (IIpe3eHTaluid, JOKJIaJ0B,
BBINOJIHEHUE JTa00PaTOPHBIX PabOT U Ip.).

KoneuHnbIMu pe3yipTaTaMH OCBOEHHS! MPOrPaMMbl AUCLHUILIMHBI ABISIOTCA CPOPMUpPOBAHHBIE
KOTHUTHUBHBIE JIECKPUITOPBI «3HATB», «YMETbY», «BIAAETh», PACHHCAHHBIE [0 OTIEIbHBIM
koMmreTeHIusIM. opMupoBaHue 3TUX JECKPUIITOPOB TPOUCXOIUT B TEUEHHE BCETO CEMECTpa IO ATaram
B PaMKax pa3JIMYHOIO BU/IA 3aHATHH U CAMOCTOSTENIbHON pabOTHI.

B xome wu3ydeHus IUCHUIUIMHBI TPEIyCMAaTPUBAIOTCS TEKYIIMM, pyOeXHBIH KOHTPOJb U
MPOMEXyTOUHasi arrectanus. POpMbl KOHTPOJIS TEKYIIUX, PYOEXKHBIX M MPOMEKYTOUHBIX 3HAHUHN
CTYJEHTOB MO JUCUUIUIMHE ONPEIENSIIOTCS B COOTBETCTBMM C Y4YEOHBIM IIJITAHOM 00pa3oBaTelbHOU
porpaMMbl U B COOTBETCTBUHM C JeiicTByronmM IlonoxeHuneM o OalibHO-pEHTHHTOBOM cucTeme
OIIEHKH ycnieBaeMocTH cTyAeHToB KBbI'Y.

Ot oOyuarouxcsi TpeOyeTcs MOCEIICHNWEe 3aHSATHH, BBINOJHEHHE Ja0OpaTOPHBIX pPadoT,
3HAKOMCTBO C PEKOMEHOBAaHHOMW JIUTEPATYPOIl.

[Tpu arTectanuu o0y4aromUXcs OLEHUBAETCS KAaueCcTBO pabOThl HA 3aHATUSAX (YMEHHUE BECTH
JUCKYCCHIO, CIIOCOOHOCTh YETKO M €MKO (OpMYJIHMPOBATH CBOM MBICIH), YPOBEHb IMOATOTOBKH K
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CaMOCTOATENIbHON  JCATENHHOCTH, KAadyeCTBO BBITIOJIHEHHUS 3aJaHui  (Tpe3eHTaIui,
BBINOJIHEHUE Ta00paTOPHBIX PabOT U Ip.).
5.1. OneHo4HbIe MATEPHUAJIBI IJISl TEKYILIEr0 KOHTPOJIS.

[lenp TeKyImIero KOHTPOJs — OIEHKAa pe3ylbTaToOB pabOThl B cEeMeCTpe U 00OecledYcHHe
CBOEBPEMEHHOM 00paTHOM CBsI3U, ISl KOPPEKLUUU 00YUYEHUSs, aKTUBHU3AIMH CaMOCTOSITENIbHOM paboThI
oOydatomerocsi. OOBEKTOM TEKYIIETO KOHTPOJSI SIBISIOTCS KOHKPETU3HPOBAHHBIE PE3yJIbTaTh
o0ydeHus (yueOHbIC TOCTHIKCHUS) TI0 TUCITUTIIIMHE.

Tekymuii KOHTPOJIb YCTIEBAEMOCTH OOECIEYMBAET OIICHWBAHUE XOJa OCBOCHUS TUCIUILIAHBI

JIOKJIaJ0B,

«KoMIbIoTepHbIif aHAIM3 U MHTEpHpeTanys JaHHbIX», OLIEHKAa KauecTBa MOATOTOBKM HAa OCHOBAaHUU
BBITIOJTHEHHBIX 3a/IaHUi BeIeTCA MperoaaBaTesieM (C 00CyKIeHnEeM pe3ylibTaToB), Oaibl
Kpurepun ¢popMupoBanus onieHoOK (OLeHUBAHMSI) YCTHOTO ONPOca

VYeTHBIN OmpocC SIBISETCSl OAHMM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHHMI oOyuaromierocs Io
mcuuIuiiHe.  Pa3BEpHYTHI  OTBET  JMOMMKEH  NPEACTaBIATH  COOOM  CBsI3HOE,  JIOTMYECKH
IIOCJIEI0BATEIILHOE COOOIIECHHNE Ha 3a/JaHHYIO TEMY, [T0Ka3bIBaTh €r0 YMEHUE IPUMEHATh OIIPEeICHHS.

B pesynbrare ycTHOrO onpoca 3HaHUs, 00YJaOIErocsl OLEHUBAIOTCS 110 CIEAYIOIIEH HIKaje:

3 day1a 2 daJu1a 1 6aan 0 6aJ10B
CTaBHTCH, €CII | CTAaBUTCA, €CJIM | CTaBUTCH, €CJIN | CTaBUTCH, eciu
oOyJaromnmifcs: oOyJarormuics naét | oOydaromuiics oOyyarormmiics
1) TTOJTHO M3JIATaeT | OTBET, oOHapyXWBaeT 3HaHHE | OOHAPYKUBAET
U3y4YECHHBId Marepual, | YAOBJIECTBOPSIOIUN TEM | U [IOHUMAaHHUE | HE3HAHUE Oounblieit
Jaét MPAaBWIBHOE | e TPESOOBAHUSAM, UYTO U | OCHOBHBIX IMOJIOKCHUN | 4aCTH
OIIpeeNICHHOE s Oamna  «l», HO | AaHHOHM TEMBI, HO: COOTBETCTBYIOILIETO
SKOHOMUYECKHUX norryckaet 1-2 ommokw, | 1) W3JIaraeT pazmena  M3y4yaeMoro
TOHSITHIA; KOTOpblE ~ caM  JKe | Marepuall HeMolHO U | Marepuana, JOMycKaer
2) OOHApPY)KWBAET | UCMPABIsET, © -2 | JOMyCKaeT HETOYHOCTH | OIMINOKHU B
NOHUMAaHUE MaTepuaia, | Henouéra B|B OTIpeleNiCHU! | (OPMYIHPOBKE.
MOXET 000CHOBATH | MOCTIEOBATEILHOCTH U | TIOHSTHH;

CBOU CYXIIeHHs, | S3bIKOBOM oopmiteHnH | 2) HE yMeeT
NPUMEHNUTh 3HAaHWUSA Ha | M3J1araeMoro. JOCTaTOYHO IIIyOOKO U
NpakTUKe,  TPUBECTH JI0Ka3aTeIbHO
HEOOXOJIMMEbIE 000CHOBATH CBOU
NPUMEPHI HE TOJIBKO MO CYXIEHHS W TPUBECTH
y4eOHUKY, HO u CBOU TIPUMEPBI;
CaMOCTOSITENTEHO 3) n3araer
COCTaBJICHHBIE; Marepua

3) u3jaraer HENOCJIEA0BaTeIbHO U
MarepHal JIOMTyCKaeT ONIMOKH B
H0CJIEI0BATENBHO u SI3BIKOBOM O0(hOpMIICHUH
NPaBWIBHO C  TOYKH H3J1araeMoro.

3peHuUst HOPM

JIUTEPATYPHOTO SI3bIKA.

bambr «1», «2», «3» MOTYT CTaBUThCS HE TOJBKO 3a €IUHOBPEMEHHBI OTBET, HO W 3a
paccpeioTOYeHHBIM BO BpEMEHHU, T.€. 32 CYMMY OTBETOB, IAHHBIX Ha MPOTSHKEHUH 3aHATHSI. HAUUCIISIIOTCA
B 3aBHCUMOCTH OT CJIOKHOCTH 3aJaHUs.

5.2 OneHoYHbIE MaTEePHUAJIbI JJIS1 CAMOCTOATEIbHOI padoThl 00yUyarIerocs (TUMOBbIE 32/1a49H)
(nmpu HAIMYMH)

Pabouast mporpamMma mnpenycMaTpuBaeT MPOBEICHHUE JIEKIIMOHHBIX, J1a00paTOPHBIX 3aHITHUM, a

TaKXKe CaMOCTOSTENbHYI0 paboTy oOyyaromuxcsi. B ®I'BOY BO «Kabapauno-bankapckuii

rOCyAapCTBEHHBI YHUBEPCUTET» JAEUCTBYyeT OajUIbHO-PEUTHMHIOBAs CHUCTEMa OLIEHKH Y4eOHBIX

JOCTH)KEHUH, 00ydaroImuxcsi Mo 0o0pa3oBaTesIbHBIM MpPOTpaMMaM, pealn3yeMbIM Ha OCHOBAHUU
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(benepanbHBIX TOCYAAPCTBEHHBIX O0Opa30BaTEIbHBIX CTAHAAPTOB. ballIbHO-pEHTHHIOBas CUCTEMA
OLIEHKY 3HAHUH ABJISETCS OHOM U3 COCTABISAIONIMX CUCTEMBI YIIPABICHHS Ka4eCTBOM 00pa30BaTeIbHOM
JESTEIIBHOCTH B YHUBEPCUTETE.

5.3. ®opMmbI U copepxkaHue PyOesKHOTr0 KOHTPOJIS
PyOexxHbIi 1 TPOMEKYTOUHBII KOHTPOJIb OCBOCHHS CTYACHTOM JTUCIMILIIMHBI OCYIIECTBIISIETCS B

pamKax OaIbHO-pEeHTHHIOBON cucTembl. Pacmpenenenue 6aiioB B COOTBETCTBUU C JACHCTBYIOIIUM
[TonoxxeHuem o OaLTBHO-PEHTUHTOBOM CUCTEME OIIeHKH ycreBaeMocTu cryaeHToB KBI'Y mpuBeneno B
Tabiuue 7.

Tabmuna 7

Pacrnipenenenue 6ayiyioB B COOTBETCTBUU C IeHCTBYOMUM [lomoxkeHreM 0 6auTbHO-PEUTUHTOBOM

CUCTEME
Ne pelitunrosoi KonnokBuym | JIa6.npaktukym | Ilocemaemocts | TectupoBanue | Htoro
TOYKHU
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24
Tabmuma 8
Kpurepuu onenku
Bun meponpusitus Kputepuu orieHku basnbt
KomnnokBuyM (ycTHBIN - SICHOCTb, YETKOCTh U JOKA3aTeJIbHOCTh 0-21 6amn
OIIpOC T10 TEME) W3JIOKEHHS] OTBETOB Ha BOTIPOCHI;
- BIIaJICHUE CIIEUAIbHBIMUA TEPMUHAMU;
- CHCTEMHOCTh 3HAHUM 110 TEMATHKE
JIaGopatopHoe 3aHATHE - IOHUMAaHHeE LeJIH U 3a]1a4 paboThI 0-24 6anna
- BBITIOJTHEHUE 3a/IlaHuid 1 00paboTKa
pe3yJIbTaToB
- OTYET M 3aIuTa J1a00paTopHON paboThI
Komnreroreproe Pesynbrarel TecTUpOBaHUs 0-15 6anos
TECTHPOBAHUE T10 (KomunuectBo 6amnoB = 5*@, ¢ - qons
pazaenam IUCUUILUIHHbBI MPAaBUIILHO OTBEYEHHBIX TECTOB IO TEME).
[Tocemenue 3ansTHIt [Tpu 6onee 3 mpomyckax 63 yBaKUTEIHHOU 0-10 6amnoB
MIPUYMHBI 3aHITHIH aHHYJIUPYIOTCSI OaJlIbI
3auer SICHOCTbB, Y€TKOCTh U JI0Ka3aTCIbHOCTD 0-30 6amoB
W3JI0)KEHHS] OTBETOB Ha BOMPOCHI;
- BJIaJICHUE CTICIMAIbHBIMU TEPMUHAMU;
- CUCTEMHOCTb 3HaHUM 110 TEMATHKE
JUCITUTIITMHBI B IIEJIOM
Hroroas oneHka 0-100 6amnoB

5.2.1. O0pa3usbl 3a1aHNii MPOMEKYTOYHOI0 U TEKYyIIero KOHTPOJIs
TeopeTnueckue Bonpockl (KoHTpoaupyemblie komnerennuu YK-1; IIKC-2; ITKC-5)
OcHOBHBIE 3374y ¥ 3TaIlbl KOMIIBIOTEPHOT'O aHAIN3a JaHHBIX.
JleTepMUHUPOBAaHHBIE U CIIy4aliHbIE CUTHAJIbI, UX OMHCAHUE.
bazoBbie nHTErpanbHbIe MPeoOpPa30BaHUs U UX OCHOBHBIE CBOMCTBA.
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[IpeobpazoBanne ['nnnOepra u Beiipier - nmpeobpazoBanue.

IIpoctpancTBO curHanoB. MeTpuyeckoe U JIMHEMHOE IPOCTPAHCTBO.

JIuckpeTHbIE U UHTETpaJIbHBIC MTPEACTABICHUS CUTHAJIOB.

Monenu ciayyallHbIX IPOLIECCOB U UX BEPOATHOCTHBIE XapaKTEPUCTUKH.

JluneiiHble cucTeMbl. XapaKTEPUCTUKU JTMHEHHBIX CUCTEM U CIIOCOOBI X OMUCAHMUSL.

MATIJIAB, 0630p pyHKITHI, BO3MOKHOCTEH €€ MPUMEHEHHS IPH KOMIIBIOTEPHOM aHAJIHN3€E U

00paboOTKe TaHHBIX.

OOm1re TpeOoBaHUS K OLEHKAM CTaTHCTUYECKUX XapaKTEPUCTHK.

[ToHsiTHE O CTATUCTUYECKHUX OLIUOKAX.

9. OueHKH cpeHero 3Ha4eHHs U CPETHEro KBaJpaTa CTallMOHAPHOTO CIy4aitHOTO MpoIlecca.
Cratuctuueckue OmUOKY ONpeesIeHuUs OLIEHOK INIOTHOCTU BEPOSATHOCTU U COBMECTHOI
IJIOTHOCTH BEPOATHOCTH.

10. O1ieHKu KOpPeIsSIMOHHBIX (DYHKIIMHN CITyYaiHBIX TIPOIIECCOB.

11. OueHka cieKTpajibHOM MIIOTHOCTU CTALIMOHAPHOTO CIIYYAHOTO MPOIEecca Ha OCHOBE
Y3KOMOJIOCHON (DUIIbTPAIIHH.

12. Cmerienne u Tucrepcus OleHKH.

13. OneHku ceKTpaIbHOU IUIOTHOCTH, MOJTy4YeHHbIe GUHUTHBIM ITpeoOpazoBanueM Dypobe.

14. CrnaxuBaHue OLEHOK.

15. MeTonbl OLIeHUBaHUS B3aUMHOI'O CIIEKTPa CTALIMOHAPHO CBSI3aHHBIX CIIyYailHBIX ITPOLIECCOB.

S e e

* N

IIpakTnyeckue 3aganus (KoHTpoaupyembie komnerenunu YK-1; IIKC-2; ITIKC-5)
1. MonenupoBaHue Cily4ailHbIX ITOCJIE0BATEIBHOCTEN U MPOLIECCOB
2. OreHka CTaTUCTHYECKUX XapaKTEPUCTUK CIIyYalHBIX TaHHBIX
3. OmpeneneHue 3HEPreTUYECKOTO U B3aUMHBIX CIIEKTPOB CIIy4aiHBIX IIPOLIECCOB
4. Amnanu3 OCHOBHBIX CBOMCTB CIIyYalHBIX JAHHBIX

5.2.2.00pa3upbl TecTOBBIX 3aJaHuil (KOHTpoupyemble komnereHuun YK-1; IIKC-2;
IIKC-5)
TectupoBanue 00y4aroMXCcsl MPOBOJUTCS B OHJANH-pEkKUMe coriiacHo pacnucanuio, B JUOC
open.kbsu.ru

1. [laiiTe onpenenenue NOHATHI (paKkTOP M (PAKTOPHOE NPOCTPAHCTBO
- YIPAaBIIIEMBIE 3aBUCUMBIE TAPAMETPBI; IPOCTPAHCTBA, KOOPAUHATHBIE OCH KOTOPOIO
COOTBETCTBYIOT 3HAaU€HUSIM (PaKTOPOB
- HEyNPaBJIIEMBIE 3aBUCUMBIE ITapaMETPbI; IPOCTPAHCTBA, KOOPAUHATHBIE OCH KOTOPOTO
COOTBETCTBYIOT 3HaU€HUSM (PaKTOPOB
- YIPAaBJIIEMbIE HE3aBUCUMBIE TIAPaMETPbI; IPOCTPAHCTBA, KOOPAUHATHBIE OCH KOTOPOTO
COOTBETCTBYIOT 3HAUEHUSM (PaKTOPOB
- HEyNPaBJIsIEMbIe HE3aBHCUMBbIE ITAPAMETPBI; IPOCTPAHCTBA, KOOPANHATHBIE OCH KOTOPOTO
COOTBETCTBYIOT 3HAUEHUSIM (PaKTOPOB
2. Ha xakmue KJIacchl JeJSITCS IJIAHBI 10 COOTHOLIEHUIO MEXKAY KOJIHYeCTBOM OlleHUBAaeMbIX
HEHM3BECTHBHIX MapaMeTPOB MO/IeJI U KOJIMYeCTBOM TOUYEK IJIaHA IKCIlepUMeHTa?
- HEHACBILLIEHHBIE, HACBIIIICHHBIE, CBEPXHACHIIIICHHBIE;
- HaChIILIEHHBIE, CBEPXHACHIILIEHHBIE;
- HEHACBIILIEHHbIE, CBEPXHACBIILIEHHBIE
- HEHaCBIILIEHHbIE, HACHIIIICHHbBIE
3. B 4em 3akuii0uyaercs 3aJa4a ONTHMM3AIUH B TEOPUH NJIAHUPOBAHUS IKCIIEPUMEHTOB?
- 3aKJII0YAETCs B HAXO0XKJIEHHE CpeHEN (QYHKIINM OTKJIMKA B 00JIACTH JOMYCTUMBIX 3HAYEHUI
[1apaMeTpoB;
- 3aKJII0YAETCs B HAX0XK/I€HHE MOJMHOMA (DYHKIMHU OTKJIMKA B 00JIACTH JIOIY CTUMBIX 3HaYEHHM
I1apaMeTpoB;
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- 3aKJII0YAeTCs B HaX0Xk/IeHne OMHOMa (YyHKIIMH OTKJIMKA B 00J1aCTH AOMYCTUMBIX 3HAUEHUN
rapaMeTpoB;
- 3aKJIF0YAETCS B HAXO0XKJIEHHE IKCTpeMyMa (PYHKIIMH OTKJIMKA B 00JIACTH AOMYCTUMBIX 3HAUYCHUI
rapaMeTpoB;
4. Ha ocHoBe KaKOro MeTo/1a ONpeaesiloTcs OueHKH Ko3(p(PuuueHToB MNoJMHOMA
(pyHKIHM) OTKINKA?
- PaBHOCTOPOHHUX TPEYTOJIbHUKOB;
- HAUMEHBIINX KBAJPATOB;
- HauOOJBIINX Tparenuii;
-paBHBIX TpaNELUi.
5. Uro siBasieTcsi HeJbI0 00padOTKH IKCIIEPUMEHTAIbHBIX JAHHbIX?
- PaBHOCTOPOHHHUX TPEYTOJIbHUKOB;
- HAMMEHBIINX KBaJIpaToB;
- HauOOJBIIKX TpaIeIuii;
- PaBHBIX Tparenui.
6. IlepeuncinTe HCTOYHUKH IKCNIEPUMEHTATbHBIX IAHHBIX.
- rpaduueckas hopma, ayIMo/IaHHEIE;
- CUMBOJTbHAs popMa, ayTHOdaHHEIE;
- cuMBOJIBHas Gopma, rpadudeckas popma;
- cuMBOJbHas (hopMma, rpaduyeckas hopma, ayInoIaHHBIE.
7. B kakux ¢gopMax MOryT ObITh IPEACTABJICHbI IKCIIEPUMEHTAJIbHbIE JaHHbIE?
- rpaduueckas hopma, ayTMoTaHHEIC,
- CUMBOJIbHas popma, ayIMOJdaHHBIE;
- cuMBoOJIbHas (hopma, rpadudeckas hopma;
- cuMBOJIbHas popma, rpaduueckas hopma, ayIuoiaHHBIE.
8. UYro siBAsIeTCA NCTOYHMKAMHU OIIMOOK B MPOLEYPaX PerucTPALMU U 00paboTKHN
JAHHBIX?
- poHETHUECKHUE OIMOKHU, METOIMYECKUE OIINOKH;
- UHCTPYMEHTAJIbHbIE OMIHOKH, MOP(OTOTHUECKHE OIINOKH;
- HHCTPYMEHTAaJIbHbIE OTUOKU, METOMUECKHUE OLNOKH;
- CHHTaKCHYECKHE OITMOKHU, METOAMYECKHE OITUOKU

9. Kakumu cBoiicTBAMH XapaKTepu3yeTcsl Ka4eCTBO OlleHKH NMapaMeTpPoB pacnpeaejieHus?

- HECOCTOSATENIBHOCTh, HECMEILIEHHOCTh, 3 (EKTUBHOCTD, JOCTATOYHOCTB;

- COCTOSATENBHOCTh, HECMELIEHHOCTh, 3()()eKTUBHOCTb, JOCTATOUHOCTh

- COCTOSITENBHOCTD, HECMEIIEHHOCTh, HEA((PEKTUBHOCTD, JOCTATOUHOCTD;

- COCTOSITENbHOCTh, HECMELIEHHOCTh, 3P (PEKTUBHOCTD, HEAOCTATOYHOCTb.

10. B yeM OTIMYMA MeKIY KOPPEJISIHMOHHBIM M PerpecCHOHHbIM aHAJIU30M?

- Tpebyercsi: onpenenuTh OLEHKH KO OUITMEHTOB KOPPEISITUU I BCEX WUITH TOJIBKO ISt
3aJJaHHBIX TIap IapaMeTPOB U OLIEHUTh UX 3HAYUMOCTD; YCTAHOBUTH KOJIMYECTBEHHYIO
B3alMOCBS3b MEXK/y MTOKa3zareiaeM U (hakTopamH.
- TpebyeTcs: onpeaenuTb OLEHKH KO3()PHUIINEHTOB KOPPEISAILMH TOIBKO IS 33JaHHBIX Map
MapaMeTpoB U OLIEHUTh WX 3HAYUMOCTbh; YCTAHOBUTH KOJMUYECTBEHHYIO B3aUMOCBSI3b MEXI1Y
nokaszaresieM U (paKkTOpaMu.
- TpeOyetcsi: onpenenuTh OLeHKH KO3(PPUIIMEHTOB KOPPENSIIIMU IS BCEX Map NapaMeTpoB U
OLIEHUTh UX 3HAYUMOCTb; YCTAHOBUTH KOJIMUECTBEHHYIO B3aUMOCBSI3b MEXy I10Ka3aTEIIMU.
- Tpebyercsi: onpenenuTh OEHKH KOG OHUIIMEHTOB KOPPEISITUHU I BCEX WU TOIBKO TSt
3aJIaHHBIX TIap IapaMeTPOB U OLICHUTh UX 3HAUUMOCTb; YCTAHOBUTH KOJIMYECTBEHHYIO
B3aMMOCBS3b MEXKIY (pakTOpamu.

Kpurepun popmupoBanusi OEHOK 110 TECTOBBIM 32/IaHUAIM

Bremonnenne TECTUPOBAHNA OLUCHHUBACTCA COITIACHO IMPOLCHTY ITPaBHUJIBHBIX OTBCTOB. MakcuMalrLHO

BO3MOXKHOE KOJUYECTBO 0aJIJIOB 3a TCCTUPOBAHUC — 5.
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5.3. OneHo4YHbIe MATEPHAJIBI VIS IPOMEKYTOYHOM aTTeCTAluN

Ilenpr0 MPOMEXKYTOUHBIX ATTECTALUM 110 AUCLUIUIMHE SIBISETCS OLEHKA KauyecTBa OCBOCHUS
JUCLUIUIMHBI 00YYatOIUMHUCS.

[TpomexyTouHast aTTecTanus MpeJHa3HaYeHa Uil OObeKTUBHOTO MOATBEPKACHUS M OLICHUBAHUS
JOCTUTHYTHIX pe3yJbTaToOB O0YUYEHMs IOCIE 3aBEPLICHUS U3YyUeHUs AUCUUILIMHBL. OCylIecTBIseTcs B
KOHIIE CEMECTpPa U MpeJCTaBIsAeT cO00M UTOrOBYIO OLEHKY 3HAHHH MO JUCUUIUIMHE B BUJIEC TPOBEICHUS
3a4yera B 7 ceMecTpe.

[TpomexyTouHasi aTTeCTalMsi MOXKET MPOBOJUTHCS B YCTHOW, MUCbMEHHOH (Qopme, u B hopme
TecTupoBaHus. Ha npomexyTouHyto artecTanuto orBogurces A0 30 6aos.

Bormpocsl, BBIHOCHMBIE Ha 3a4eT ¢ OLIEHKOM (koHTponupyemble komnereHuunn YK-1; ITKC-2;
ITIKC-5)

1. Tlpenmer, nenu u 3a1a4u TUCIUIUIMHBI AHanu3 qanHbiX. [kaner usmepenuit. [IpeodbpazoBanue
IIPU3HAKOB, U3MEPEHHBIX B Pa3HbIX IIKaJIaX. XapaKTEPUCTUKU NPU3HAKOB, PACCUUTHIBACMBIC B
npeaBapuTeNbHOM aHanmu3e. ['padudeckoe mpeacTaBieHUE JaHHBIX.

2. Metoa HepaBHOMEpHOH pyneTku. Metox oTOpakoBKU. BhICTpBIN croco® MoaenupoBaHUs
OJIHOMEPHOT0 HOPMAJIBHOIO paclpenencHus. MoaeanpoBaHue MHOIOMEPHOIO HOPMaJIbHOTO
pacnpenenenus. Crioco6sl reneparuu nanHbix B EXCEL. MeTobl pa3MHOXKEHUS BEIOOPOK

3. I'pyOsble ommOKN 1 METOJIBI X BBISIBICHUS. METOIBI BEIYUCIICHHUS yCTOMUUBBIX CTATUCTHYECKUX
ouenok: Ilyankape, Bunszopa, Xybepa

4. CraTucTHYECKHE TMIOTE3bl B aHalu3€e JaHHBIX. [loIroHKa BEpOSATHOCTHBIX pacHpeesieHul K

peasbHBIM aHHBIM. [IpoBepka runores o paBeHCTBE BEKTOPA CPEAHUX 3HAYCHUM TOCTOSHHOMY
BekTOpy. IIpoBepka rumores o paBeHCTBE JBYX BEKTOpOB cpeaHux. [IpoBepka rumores o
PaBEHCTBE KOBapUallMOHHBIX MaTPHI]

U-kputepuit Manna-YutHu (BunkokcoHna)

6. OcHOBHBIE 3aJaud ¥ OTalbl KOMIBIOTEPHOTO aHalM3a JaHHbIX. JleTepMUHMpOBaHHBIE H
Clly4aiiHble CUTHAJIbI, UX onucaHue. ba3oBele MHTErpaibHble TPEOOpPa30BaHUs U UX OCHOBHbIE
cBoiicTBa. [IpeobpazoBanue ['mibbepra u BeiiBner - mpeoOpa3oBanue. IIpocTpaHcTBO CUTHAIIOB.
Mertpuueckoe ¥ JHMHEMHOE NPOCTPAHCTBO. JIMCKpETHBIE M HWHTETpAJbHbIC MPEICTABICHUS
CUTHaJI0B. MoJienu ciry4aiiHbIX IPOLECCOB U MX BEPOSTHOCTHBIE XapaKTePUCTUKH. JIMHEHbIE
cUcTeMbl. XapaKTepUCTHKU JMHEWHBIX cucTeM U crocodbl ux onucanus. MATJIADB, o630p
(GyHKIMH, BO3SMOXKHOCTEH ee MPUMEHEHUS IIPU KOMITBIOTEPHOM aHalIK3€e U 00paboTKe TaHHbIX.

7. OOuue TpebOBaHUS K OLIEHKaM CTaTUCTHMUYECKHUX XapaKTepucCTHK. [loHATHE O cTaTHuCTHYECKUX
omnOkax. OLUEHKH CpelHEero 3HaueHHWs W CPEJHEro KBajpaTa CTallMOHAPHOIO CIIy4aifHOTO
npouecca. Cratuctuyeckue OMIMOKM ONPEENIEHUs] OLIEHOK IUIOTHOCTH BEPOSITHOCTU U
COBMECTHOM IUIOTHOCTH BEpPOSTHOCTU. OIEHKH KOPPEIALUUOHHBIX (YHKIMHA CIydalHbIX
IIPOLIECCOB.

8. OleHKa CHEKTpPaJbHOM IUIOTHOCTH CTAallMOHApPHOTO CIy4yallHOro IIpolecca Ha OCHOBE
y3KomnosnocHoW QuubTpanuu. CMmemnienue u aucrepcust oueHKd. ONEHKH CIEeKTpalibHON
IUIOTHOCTH, TIOJy4YeHHbIe (PUHUTHBIM mpeoOpazoBanueM @Dypbe. CriakuBaHHe OLEHOK.
Mertoabl OIIEHUBAaHUSI B3aUMHOI'O CIIEKTPA CTAIMOHAPHO CBSI3aHHBIX CIYYaWHBIX IIPOLIECCOB.
Kpurepun ¢popMupoBaHusi OlIEHOK 10 MPOMEKYTOYHOM aTTeCTANMHU
«OTnu4YHO» MOJTydaroT o0yyarouiuecsi, KOTopble CBOOOJHO OPHUEHTUPYIOTCS B MaTepuaje u

0TBeYaroT 6e3 3arpyaHeHuil. OOyyaronuiics criocoOeH K BHITOTHEHUIO CIIOKHBIX 3aJaHH, ITOCTAHOBKE
uenei u BpiOOpe myTel ux peanuzanuu. PaboTa BbINIONIHEHA MOJHOCTHIO O6e3 ommnobok, pemeno 100%
3ajady;

«Xopouio» Moyny4aroT oOydaroluecsi, KOTOpble OTHOCHTENBHO IIOJHO OPHEHTHPYIOTCS B
MaTepuaie, OTBEYaloT ©e3 3aTpyAHEHUH, JOMYyCKalOT HE3HAYMTEIbHOE KOJIMYECTBO OLIHOOK.
OO6yuaromumiicsi crocoO€H K BBITIOJHEHHUIO CIIOKHBIX 3aJaHuil. PaboTa BBITIOJIHEHA TMOJHOCTHIO, HO
uMeroTcs He Oosiee OIHOM HerpyOoi OmMOKM M OJHOrO HeJao4era, He Oojee TpexX HEJ0YEeTOB.
JlommyckaroTcsi He3HaYUTeIbHbIE HETOYHOCTHU IIPU pellieHuu 3ajad, peuiero 70% 3anauy;

e
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«Y IOBJIIETBOPUTEIHLHOY TMONTYYalOT 00y4Yaroluecs, y KOTOPbIX HEIOCTATOYHO BBICOK YPOBEHb
BIIQJICHUS MaTepuaiioM. B mporiecce oTBeTa Ha SK3aMEHE JOMYCKAIOTCS OMIMOKHM U 3aTpyIHEHUS TpU
n3JIokeHun Matepuana. OOydwaromuics MPaBUILHO BBIMOJHWI HE MeHee 2/3 Bced pabOThl WM
JOMyCTUII He Oojiee oHOW TpyOoi ommOKM M JIByX HEJOYETOB, HE Ooyiee OAHOI rpy0Ooil W ogHOM
HerpyOoi ommoOKu, He 60s1ee Tpex HerpyObIX OMMOOK, OHOM Herpy0oii. OOyJaronuiics 3aTpyaHIeTCs
C IPABUWJILHOM OLIEHKOMW MPEAJIOKEHHOM 3a7aun, JaeT HEMOJHbBIN OTBET, perieHo 55% 3anay;

«HeynoBneTBOpUTENbHO» TOIY4YalOT OO0ydYaroliuecs, KOTOpbIe [OMYCKAlOT 3HAaYUTeNbHbIC
omnOku. OOyJaOIIUIACS UMEET JTUIIh HAYAIBHYIO CTETICHh OPHEHTALUU B MaTepuaie. B pabore uncio
OLIMOOK U HEJOYETOB MPEBBICUIIO HOPMY JUISl OLIEHKH 3 HJIM IPAaBUJIBHO BBIMIOJHEHO MeHee 2/3 Bcel
pabotel. OOyJaromuiics JaeT HEBEPHYIO OIEHKY CHTyaIuH, pemeno menee 50% 3amad.

6. METOOIUYECKHUE MATEPHUAJIBI, OIPEJEJIAIOINIUE ITPOUHEAYPbl ONEHNBAHUA
3HAHWI, YMEHUI, HABBIKOB 1 (MJIN) ONBITA JTEATEJIBHOCTH

MakcumanbHas cymma (100 6anno), Habupaemasi CTYJEHTOM IO TUCLUIUIMHE BKIIIOYAET JIBE
COCTaBJISIOLIHE:

— TmepBas COCTaBIAIONIAS — OIIEHKA PEryaspHOCTH, CBOEBPEMEHHOCTH M KayecTBa
BBITTOJIHEHHS CTYJICHTOM Yy4eOHO#l paOOoThl MO HM3YYEHHUIO AWCHUIUIMHBI B TEUYCHUE
nepuosia U3y4eHus TUCIUILTUHBI (CeMecTpa, UM HECKOJIbKUX CEMECTPOB) (cymMma — He
6omee 70 6amioB). bamibl, XapakTepU3yIOIIHUE YCIIEBAEMOCTh CTYJIEHTA M0 AUCIUIUIMHE,
HAOMPAIOTCS MM B TEUEHHE BCETO Mepuojia OOydeHHUs 3a M3y4YeHHE OTICNbHBIX TeM U
BBITNIOJIHEHUE OT/EJIbHBIX BUJOB padoOT.

— BTOpas COCTABIISIIOIIAS — OLIEHKA 3HAHWM CTYy/AEHTa IO pe3yibraTaM MpPOMEXYTOUHOU
arrecranuu (He 6o1ee 30 —6aioB).

Kpureprem orieHK# ypoBHS ¢(HOPMUPOBAHHOCTHA KOMIIETEHIIH B paMKax y4eOHOMU TUCITUTUTNHBI
«KoMnbroTepHbIii aHATU3 U UHTEPIPETAIHS JaHHBIX» B 7 CEMECTpe SABJISETCS 3a4eT.

[lenbto MPOMEXKYTOUYHBIX aTTECTAllMM MO TUCLUIUIMHE SBJISETCS OLEHKAa KauecTBa OCBOEHUS
JMCHUIUIMHBI 00yYaroIUMHUCS.

Tab6muia 9
Pe3ynbpTaThl 0cBOCHUS (OPMUPOBAHUS, TIOICIKAIIHNE TTPOBEPKE

Komnerenuus mo
dIrocC

OcHOBHbBIE TIOKA3aTeJIM 0CBOEHUs (MOKAa3aTe U
JOCTHKEHHUsI pe3yJibTaTa)

I/IJI' 1YK-l 3HaTh:

OCHOBHBIC BHU/IbI THAI'HOCTUYCCKHUX TaHHBIX U CITIOCOOBI
HUX TIpEeACTaBJICHHUA, W TCXHOJIOTHUIO pa3pa60TI<1/I
AJITOPUTMOB U IPpOrpaMm

I/IJI'Z YK-1 YMeTh:

IMcaTh MPOTPAMMHBIH KOA HPOLERYp TPOBEPKH
paboTOCIOCOOHOCTH MPOrPaMMHOr0 OOecredeHus Ha
BBIOPAHHOM SI3bIKE IIPOrPaMMHUPOBAHMSI.

I/IJI-:’) YK-1Bauangers:

Koa nmoka3zareJist o0CBOeHUS

Tunossie OILICHOYHBIC MaTECpHAJIbI 1JIs
YCTHOTO OIpOCa, THIIOBBIE TECTOBBIE
3a1aHus, T1abopaTopHbIe PabOTHI
(paznen 5)

YK-1. Crocoben
OCYILECTBIISATh
MIOMCK, KPUTUYECKUI
aHaJIN3 ¥ CUHTE3
nHpOpMaLNH,
MIPUMEHSTD
CUCTEMHBIN

MOJIXO/T JJISL PeIICHUS

Tunossie OIICHOYHBIC MAaTCpHUAJIbI IJIA
YCTHOTO OIpOCa, THIIOBBIE TECTOBBIE
3agaHus, 1TabopaTopHbIe PabOThHI

Tunossie OIICHOYHBIC MAaTCpHAJIbI IJIA

TIOCTABICHHBIX 3344 | paprican pa3paboTKH NpoLEaYpHI cGopa | YCTHOTO ONPOCA, THIIOBBIC TECTOBEIS
JIMAarHOCTHYECKUX JaHHBIX W HaBBHIKAaMH paboThl ¢ | 3a4aHH, nabopaTopHbie  paboThI
(pazmen 5)

THUIIOBBIMU HNPOTrpaAMMHBIMU IPOAYKTAMH.

(yHKOINOHAIbHOE U

TIKC-2. Criocoben I/II[-I MKC-2 3HATD: TunoBble OLIEHOYHbIE MaTEPUAIIbI [Tt
OCYHICCTBIATH OCHOBHBIE BUJIbI TUATHOCTHUYECKHUX JAHHBIX M CIOCOOBI | YCTHOIO OIIPOCA, THUIIOBBIC TECTOBBIC
KOHLIENTYyabHOE, UX TPEeJCTaBICHHSA, M TEXHOJOTHIO pa3paboTky | 33/1aHus, 1abopaTopHbie paboThl

ITOPUTMOB U NIPOrPaMM

(paznmen 5)
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JIOTHUYECKOe
MIPOEKTHUPOBAHUE
CHCTEM CpEIHEro u
KpYHHOro MaciiTaba u
CII0’KHOCTHU

U-2nkc-2 Ymers:

mUcaTth MNPOTPAMMHBIA KOJX MPOIEIyp MPOBEPKU
PaboTOCIOCOOHOCTH MPOrPaMMHOTO OOECIIeYCHUsT Ha
BBIOPAHHOM $I3bIKE IPOrPAMMHUPOBAHHSI.

TuIoBbIe OLIEHOYHbBIE MaTEPHAIIbI IS
YCTHOTO OIpOCa, TUIIOBBIC TECTOBBIE
3aj71aHust, JJabopaTopHbIe PabOThI

U -3nkc-2 Braners:

HaBBIKAMU pa3paboTku PO Ty PBI cbopa
JVAarHOCTHYECKUX IAHHBIX M HaBBIKAMH paOOTHI C
THIIOBBIMH IIPOTPAaMMHBIMH TIPOTYKTaMH.

THnoBBIE OLIGHOYHBIC MaTePUaIbI AT
YCTHOTO OIIpOCa, TUIIOBBIE TECTOBBIC
3amaHus, J1abopaTopHBIE  PabOTHI
(pazmen 5)

TIKC-5. Cnoocoben
MPOBOUTD 103a0HITUTH
HCCIIEJOBaHUE
MPOTrPaMMHBIX
MPOyKTOB A/uinu
anmapaTHBIX CPEICTB

N -1nkc-s 3uars:
METOUKH UCIIOB30BAHUS TPOTPAMMHBIX CPEACTB ISt
PEILICHUS TPAKTHYECKUX 3a/1ad.

THUMOBBIC OIICHOYHBIC MATEPUAITBI JJIS
YCTHOTO OIPOCA, THIIOBBIC TECTOBBIC
3aJlaHus, Ta00OpaTOpPHBIC PabOTHI
(pazzmen 5)

HI['ZHKC-S YMerh:
HCTIOJIb30BaTh MPOTPaMMHbBIE CPEACTBA IJISl PEIICHUs
MIPAKTHICCKUX 3a/1a4.

TuroBbIe OLIEHOYHbIE MaTePHAIIbI IS
YCTHOTO OIIpOCa, TUIIOBBIC TECTOBBIE
3aj1aHusl, JJabopaTopHbIe PaboTHI

HI['3HKC.5 Buaagernb:

TunoBsie OLICHOYHEIC MaTepualbl A1

YCTHOTO OIpOCa, THIIOBBIE TECTOBBHIC
3ajaHusi, JlabopaTtopHble  PabOTHI
(paznen 5)

HAaBbIKaMU UCIIOJIb30BAHNA IPOTPAMMHBIX CPCACTB AJIs
peaicHuA MPAKTUICCKUX 3a1aY.

7. YHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

7.1. HopmaTuBHO-nIpaBoBas 0a3a

1.

2.

I'OCT P 57412-2017 KommbioTepHble MOAETH B Mpoleccax pa3padOTKH, MPOU3BOACTBA U
IKCIUTyaTanuu u3nenuid. O0Ime moaoKeHusl.
ISO/IEC 25020:2007 «Pa3paboTtka mporpaMMmHOro obOecrieueHus. TpeOoBaHUS K KaduecTBY U

OLCHKAa Ka4€CTBA NPOrpaMMHOI0 ITPOAYKTaA. I/I3MepI/ITGJH>Ha$I 9TAaJIOHHAasA MOJACJIb U PYKOBOICTBO».

7.1. OcHOBHas JUTEpaTypa
Anekcannposckas FO.I1. MudopmarnmoHHbie TEXHOJIOTUU CTATUCTUUECKOTO aHAIN3a JTaHHBIX:

yueOHo-MeToquueckoe mocobue / AnekcanapoBckas FO.JI. — Kazanb: KazaHckwuii
HaIlMOHAJIbHBINA HCCIIEeI0BATENIbCKUM TeXHOMOrn4eckuii yuusepeuret, 2019. — 152 ¢. — ISBN
978-5-7882-2636-1. — Tekct: »neKTpoHHBIN // DnekTpoHHO-OMOnMMoTeuHas cucrema I[PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/100535.html

AHanmu3 JaHHBIX KAauyeCTBEHHBIX HCCIeNOBaHMU: mMpakTukyM /. — CraBponois: Cesepo-
KaBkasckuit ¢enepanbubiii  yHuBepcurer, 2016. — 94 c¢. — Tekcr: 35eKTpoHHBIN //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caliT]. — URL:

https://www.iprbookshop.ru/66014.html
Kyspmuu P.M. Moaudukanuu MeToAa JOTMYECKOTO aHajiu3a JaHHBIX IS 3a/1a4
kinaccuukanun: monorpadus / Kyspmuu P.M., Macuu U.C. — Kpacnospck: Cubupckuit
denepanbublii  yHUBepcuteT, 2018. — 181 c¢. — ISBN 978-5-7638-3698-1. — Tekcr:
ANEKTPOHHBIA // DnekTpoHHO-OuOmuoTeunass cucrema I[PR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/84252.html

7.2. lonoiHUTEIBHAS IUTEPATYPA

®enun, ®. O. Ananus mandbix. Yacts 1. [ToaroroBka naHHbIX K aHanu3y: yueOHoe mocobue / @. O.
Oenun, ©. ©. Oenua. — M.: MOCKOBCKHI TOPOJCKOH ITearoruaeckuii yausepcurer, 2012. — 204 c.
— ISBN 2227-8397. — TekcT: 3neKTpoHHBIN // DnekTpoHHO-Onbnnorteunas cucrema [IPR BOOKS:
[catiT]. — URL: http://www.iprbookshop.ru/26444 . html (mara oOpamenus: 08.11.2020). — Pexum
JOCTYyTIA: JUIsl aBTOPU3UD. TI0JIb30BaTEIeH

CrarucTHyecKHii aHaJIU3 JaHHBIX, MOJICIIMPOBAHNE U UCCIIEIOBAHUE BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH.
Komnwrorepusrit nogxon: moHorpadus / b. 10. Jlememko, C. b. Jlememko, C. H. IlocroBanos, E. B.
UnmuroBa. — HoBocubupcek: HoBocuOMpPCKMii rocy1apcTBEHHBIN TEXHIUECKUH yHUBEpCHTeT, 2011, —
888 c. — ISBN 978-5-7782-1590-0. — TekcT : 35IeKTPOHHBIN // DNEeKTPOHHO-OMOINOTEUHAs CUCTEMA
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IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/47719.html (nata o6paruenus: 08.11.2020).
— Pexxum noctyna: Jyisi aBTOpU3UP. TOJIb30BaTeNIeH
3. Kyxosckuit, O. W. MHpOpManroHHbIE TEXHOJOTHH W aHAM3 JaHHBIX : ydeOHoe mocobue / O. WU.

KyxoBckuit. — Tomck : ToMckuii TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIPABIEHUS W
pamuodnekTpornkd, Onb Komrtent, 2014. — 130 c¢. — ISBN 978-5-4332-0158-3. — Tekct

JJICKTPOHHBIK // DnekTpoHHO-OMOMMoTeunas cucrema IPR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/72106.html (mara oOpamienus: 08.11.2020). — Pexum nmoctyna: s

aBTOPHU3UP. MMOJIb30BaTENECH

7.4. MeToanuyeckue yKa3aHusl K Ja00PATOPHbIM 3aHATHAM
1. WpanuenkoB B.IIl.,, Beuierxanun O.H., CrenanoB JI.}O. KomnbloTepHblii aHanu3 JaHHBIX.
KommnprorepHoe mocodue no nadoparopasiM padoram. Tomck, TITY, 2011, kopnopaTtuBHas ceTh
TIIY, pexxum nocrtyna http://www.lib/tpu.ru/fulltext2/m/2011
2. HUBanuenkoB B.II., Bbeuermkanun O.H., CremanoB JI.}O. IlpuknagHoii aHaiu3 JaHHBIX.
JlaGoparopublil npaktukymM, Tomck, uza-so TITY, 2012, 92 c.
3. TIlporpammuoe obecrnieueHue u Internet — pecypchl
http://www.twirpx.com/files/informatics/os/lectures.
7.5. CoBpeMeHHbIe po(deccuoHaIbHBbIE 0a3bI JAHHBIX
basa nannbix Science Index (PMHL) http://elibrary.ru
HanmonaneHas snekrponnas oubmuoreka PI'b https://H36.pd
3. Kpynueiimas equnaas 6a3a JaHHBIX, COACpIKAIIAs AHHOTAIIMHA U MHPOPMAIIHIO O IIUTUPYESMOCTH
peLeH3uPYyEeMO HayYHOH JINTEePATyphl, CO BCTPOCHHBIMU MHCTPYMEHTAaMHU OTCJICKHUBAaHUSA, aHAIIN3a
U BU3yaJlM3allly JaHHBIX. WWW.SCOPUS.cOm
4. Camas nonmHas MareMaTuyeckas 0a3a JaHHBIX, OXBaThIBAIOIIAsl MaTEpUalbl ¢ KoHIa 19 Beka.
zbMath comep)HUT TOKYMEHTHI, )KYpPHAJIBI M KHUTH TI0 MaTeMaTHKe, CTATUCTHKE, HH(pOopMaTHke, a
TaKKe MallIMHOCTPOEHUIO, (PU3HKE, ECTECTBEHHBIM HayKaM U Jp. www.zbmath.org
(loCTyI OTKPBITHIH)

N =

7.6. llepnoguyeckne U31aHUA
1. BectHuk Boponexckoro rocyaapctseHHoro ynusepcurera. Cepus: CUCTEMHBIN aHaIu3 U

WH(POPMAITMOHHBIE TEXHOJIOTHH.
2. MopenupoBanue u aHaM3 UHHOPMAITMOHHBIX CUCTEM.

bt

WNudopmaTrKa M CUCTEMBI YIIPABICHHS
4. MHudopMamoHHOE 00IIECTBO

7.77. MeToanyecKue yKa3aHus 110 OPraHU3alUM ayAUTOPHBIX 3aHATHH

B cucremy cpencts oOydeHuss AucCUMITINHBI «KOMIBIOTEpHBIM aHanW3 M WHTEpHpeTarus
JTAHHBIX» BXOIAT Yy4YeOHUKH, YydeOHbIE MOCOOWs, METOJUYECKHEe YKazaHUs, NPOrpaMMHOE U
KOMITBIOTEPHOE OOecreueHune, 00pa3yronie eANHy0 KOMIUIEKCHYIO CPe/y, MO3BOJISIONIYI0 JOCTUTATh
MOCTABJICHHBIX 11eJIei 00yUueHHs.

Opraan3aniioHHON (HOPMOM TPOBENEHUS AyJUTOPHBIX 3aHSATHH IO TUCHUTIINHE SBISTIOTCS
JIEKIMH, TPAaKTHYEeCKHE U Ja00opaTOpHbIE 3aHATHUS.

OcHoBHasi IUJaKTUYecKas el JEeKIUH — (HOPMHUPOBAHHE OPUEHTUPOBOUYHON OCHOBBI JUIS
MOCTIeTYIOIIEr0 YCBOCHUS CTy/I€HTaMU y4eOHBIMU MaTepHara.

[Tegarornyeckas 3pPpexTUBHOCTD KMl 0 Kypcy « KoMIbIOTEpHBIN aHaIN3 U HHTEPIIPETALIUS
JAHHBIX» YCWJINBAETCS MCIIOJIB30BAaHUEM CIIEIHAIbHO Pa3padOTaHHBIX IEMOHCTPALMOHHBIX IPOTpaMM
Y KOMITBIOTEPHBIX MOJIEIICH.
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JlaBopaTopHble 3aHATHS MPOBOJATCS B KOMIBIOTEPHBIX KJIacCaX WHCTUTYTa MH(POpPMATHKH,
AJIEKTPOHUKM M KOMIBIOTEPHBIX TexHONoruid. CTyAEHTBl B TEUYEHHE ceMecTpa pa30HuBaioTCi Ha
TBOpUYECKHE TPYMIbI U paboTaroT HaJ NMPoeKToM. CTyneHThI yuarcsa paboTaTh B KOJUIEKTHBE.

B cootBercTBHM ¢ y4eOHBIM IUIAHOM Ha KaKAYIO TEMY BBLICICHO HEOOXOIMMOE KOJIMYECTBO
4acOB MPAKTUYECKHUX  3aHATHM, KOTOpbIE IPOBOAATCS B COOTBETCTBUM C  BOIIPOCaMH,
PEKOMEHJIOBAaHHBIMU K HM3YUYEHHIO IO OIpenesieHHbIM TemaM. OOydarommuecss JOJDKHBI PETyJIsipHO
TOTOBUTHCS K JJAOOPATOPHBIM 3aHATUSIM M Yy4acTBOBaTh B 0OCYXJAeHUU BONpocoB. [Ipu moaroroske k
3aHATUSM CIEAYET PYKOBOJCTBOBAaTbCS KOHCIEKTOM JIEKIMH U PEKOMEHJIOBAaHHOW JIMTEPATypOM.
Temaruueckuil mjaaH AUCUMIUIMHBL, Y4eOHO-METONMYECKHME MaTepuaiabl, a TakkKe CIIHCOK
PEKOMEHI0BAaHHOH JINTepaTyphl IPUBEICHBI B paboyeil mporpaMmme

MeTtoauyeckue peKOMEHIAUMH NPH PadoTe HAJ KOHCIEKTOM BO BpeMsi NMPOBeIeHHS
JIEKI[UH

B niporiecce JIGKIIMOHHBIX 3aHATUN 11e7IeCO00pa3HO KOHCIIEKTUPOBATh YUeOHBI MaTepuait. s
ATOTO UCIOJIB3YIOTCS OOIIUE M YTBEPJMBIIUECS B MPAKTHKE MPABWIIA, U MPHUEMbl KOHCIICKTHPOBAHUS
JIEKU WM.

KoHcriekTupoBaHue JICKIMA BEJCTCS B CICHUAIBHO OTBEJACHHOW ISl 3TOTO TETPAIH, KaXIbIi
JIUCT KOTOPOU JTIOJDKEH UMETH TOJIS, Ha KOTOPBIX JISITAFOTCS TOMETKH U3 PEKOMEHIOBAHHOM JINTEPATYPHI,
JOTIOJTHSIOIINE MaTepUall MPOCITYIIAaHHOM JICKIIMH, & TAK)Ke MOTYSPKUBAIONINE 0COOYI0 BaKHOCTh TEX
WJTM MHBIX TEOPETUYCCKHX TTOJIOKEHUH.

[lenecooOpa3HO 3aMUChIBATH TEMY U TUIAH JICKIIUN, PEKOMEH Iy eMYIO JINTEPATYPy K TeMe. 3aucH
pa3neNioB JIEKIWH JODKHBI WMETh 3aroJIOBKH, ITOJ3arojIOBKH, KpacHbIe CTPOKH. J[Isi BbLIENCHUS
pas3zesnoB, BBIBOJOB, ONPEACICHHI, OCHOBHBIX HJICH MOXXHO HCIIOJB30BaTh IIBETHBIC KapaHIAIIUd U
(dhoMacTepsl.

Ha3BaHHbIC B JICKIIMM CCBHUIKM HA MEPBOUCTOYHHMKH HAIO TOMETHTh Ha IOJISAX, YTOOBI MpH
CaMOCTOSITENILHOW paboTe HAWTH M BIUCATh UX. B KOHCIEKTE JOCIOBHO 3aIUCHIBAIOTCS OMPEACIICHUS
MOHATHUH, KaTeropui u 3akoHOB. OcTalbHOE JOHKHO OBIThH 3aIIMCAHO CBOMMH CIIOBAMHU.

Kaxxnomy oOydaromeMycsi He00X0IMMO BBIPaOOTATh U UCITOJIB30BATh JIOIYCTUMBIC COKPAIIICHHUS
HauboJee pacIpOCTPAaHEHHBIX TEPMUHOB U MOHSATHIA.

MeTtoauyeckue peKOMEHAAlNH 110 NOATOTOBKE K JIa0OPATOPHBIM 3aHATHAM

JlaboparopHble 3aHATHS — COCTaBHAsI 4aCTh Y4eOHOT0 Ipoliecca, TpynnoBas popma 3aHATUN TPU
aKTUBHOM ydacTHM oOydarouuxcs. JlabopaTopHble 3aHATHS CIIOCOOCTBYIOT YIITyOJI€HHOMY M3yYEHHIO
Haumbojee CIOXKHBIX NpoOJieM HAyKM M CIOy’KaT OCHOBHOM (opMOM TOJIBENEHUS HTOIOB
caMOCTOSITeNIbHONU paboThl oOyuaromuxcs. Llenpio 1abopaTOpHBIX 3aHATHH sBIsSETCA YIiIyOJeHHE U
3aKpCIVICHUEC TCOPETUUCCKHUX 3HaHI/II\/JI, IMOJIYUCHHBIX O6y‘~IaIOHII/IMI/IC$I Ha JICKOUAX M B IPOLECCCC
CaMOCTOSITENIPHOIO H3y4eHHUs y4eOHOro MaTepuana, a, CJIeJoBaTelbHO, (OpPMHUpPOBAHHE Yy HHX
OIPECACIICHHBIX YMGHHﬁ 1 HAaBBIKOB.

B Xxone moaroTtoBku K 1a0OpaTopHOMY 3aHATHIO HEOOXOIMMO MPOYMTATh KOHCHEKT JIEKLIUH,
W3YyYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMUTHCS C JOMOJHHUTEIBHON JINTEPATYpPOH, BBINOJIHUTH
BbIJIaHHBIE TIperno/aBaresaeM 3aganus. [Ipu 3ToM yuecTb peKoMeHAaluu IpenoaBaresst 1 TpeOoBaHus
nporpaMMebl. [lopabGaTbiBaTh CBOIl KOHCIEKT JIEKLIMH, JAeflas B HEM COOTBETCTBYIOIIME 3allUCU U3
JIUTEPATYPHI.

KenareapHo IIpu MOATOTOBKE K J'Ia60paTOpHI)IM 3aHATUAM I10 AWCHUILIMHE OJHOBPEMCEHHO
HCII0JIb30BaTh HECKOJIBKO HCTOUYHUKOB, PACKPBIBAIOIINX 33JaHHBIE BOIIPOCHI.

MeToanyeckue yKa3aHus M0 OPraHU3alUU CAMOCTOSITEIbHOM padoThI CTY1eHTOB
CamocrosiTenbHass paboTa MpU MPOXOKIACHUH JUCHHUIUIMHBI «KOMIBIOTEpHBIN aHaIu3 |
WHTEpIpEeTAns JaHHBIX» JOJDKHA 3aHUMaTh OJHO M3 BEIYIIMX MECT B y4eOHOU esSTEIbHOCTH
crtynentoB. OHa no/KHA OBITh OCO3HAHA CTYJEHTAaMHU KakK CBOOOJHAs TO BBIOOPY, BHYTPEHHE
MOTHBHUpPOBaHHAs AESITeNbHOCTh. Hannune caMoCTOSTeNbHON pabOThl CTYACHTOB SIBISIETCS OJHUM U3
BOKHEUIINX CPEACTB (GOPMHPOBAHUS CIIOCOOHOCTEH CaMOCTOSATEIBHO MOOBIBAaTh, TIepepabaThiBaTh U
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IIPAKTUYECKH NPUMEHATh 3HaHUA. B pe3ynbraTe NpoUCXOAUT OrpaHUYeHue OOBSCHAOLWEH QyHKIUU
IperojiaBaTensi, MepexoJ] OT OMHMCATeNILHOTO OOBSICHEHUS K Jl0Ka3aTeIbHOMY, (OPMHpPOBAHUE
TBOpYeckoro MeinuieHus. CamocrosTenpHass paboTa IpenanojaraeT OCO3HAaHME Ied  CBOEH
NeSTeIbHOCTH, NPUHATHE y4eOHOH 3a1auyd, NMpUIaHue € JUYHOTO CMBICIA, CaMOOPIaHU3ALUI0 B
pacripeielleHu y4eOHbIX JeHCTBUI BO BPEMEHH, CAMOKOHTPOJIb B UX BBIIIOJIHEHUH U JIP.

Opranu3anus KOHTPOJIMPYEMOW CaMOCTOSATENbHOW paboThl CTyJAeHTOB. CaMocCTOsITeTbHAs
pabota crynenToB (CPC) npu npoxoxIeHUH AUCHUILINHBI « KOMIIBIOTEpHBIN aHAIN3 U MHTEpIpeTalus
JTAHHBIX)» UMEET LIEIbI0 HAYUYUTh CTYICHTA OCMBICIIEHHO U CAMOCTOSITENIFHO pa3padaThiBaTh HAACKHBIE
Y HaIJIAJHbIE MOJIEIH, 3a10)KUTh OCHOBBI CAMOOPraHU3alluK U CAMOBOCIIMTAHUS C TEM, YTOObI IPUBUTh
yMEHHE B JAJIbHEHIIEM HEMPEepPHIBHO IMOBBIIIATH CBOIO KBaNU(HUKAIMIO. JlOJKHBI COYETaThCS Ba
OCHOBHBIX HallpaBJIEHUs OpraHU3allMy CaMOCTOSTENIbHOW PabOThl CTYEHTOB:

- caMmocTosiTeNbHass paboTa B Tpolecce AayAUTOPHBIX 3aHATUH, OMMPAIOIIASCS Ha
UCIOJb30BAaHUE METOAUMK MU (OpM OpraHu3aluu ayJUTOPHBIX 3aHATHHA, CHOCOOHBIX 00ECHeYHUTh
BBICOKUI YPOBEHb CAMOCTOSITEIILHOCTH CTYJICHTOB M yJIy4IIEHUE KaueCTBa MO OTOBKH;

- caMocTosiTeNIbHass paboTa BO BHEAYJUTOPHOE BpPEMs, OCHOBHBIM IPHHLUIIOM
OpraHM3ali KOTOPOH SIBJISETCS MEPEBOJ] BCEX CTYACHTOB HA MHAMBHUAYAJIbHYIO paboTy € MEpeXoaoM
OoT (OPMAJIBHOIO BBINOJIHEHUS ONPEACICHHbIX 3aJaHUil IpU IAaCCUBHOM pOJM CTyIEHTa K
MO03HABATEIBHON aKTUBHOCTH € (DOPMUPOBAHHEM COOCTBEHHOTO MHEHUS MIPU PEIICHUH MTOCTABICHHBIX
pOOJIEMHBIX BOIIPOCOB U 3ajiau.

Jns  caMOCTOSTENBbHONH paboThl €  AMJAKTHYECKUMH MaTephallaMd 1[I0 HWMHUTAIMOHHOMY
MOJICJIMPOBAHUIO CTYJEHTaM NpeAJaraloTcsi MNOJApOOHble ONUCAHUS 3aJaHui B OyMaXHOM U
AJEKTPOHHOM BHUJIE.

[TomMumo omnucaHuii 3a1aHUi CTYI€HTaM PEKOMEHIYeTCsl aKTUBHO paboTaTh C UMEIOIIUMHUCS B
oubmmotrexke KBI'Y yueOHMKamMu 1 y4eOHBIMH TOCOOHUAMU, KaK OyMa)KHBIMH, TaK U 3JICKTPOHHBIMHU.

Pe3ynbTaTUBHOCTB CAaMOCTOSITENILHONW pabOThI CTYJIEHTOB BO MHOT'OM OINPEAENSIETCs HaIuUUeM
AKTHUBHBIX METOJIOB €€ KOHTPOJIS, OJJHUMHU M3 KOTOPBIX SIBIISIFOTCS KOJUIOKBUYMBI, 3a4€ThI, PEUTHUHTOBast
cucreMa KOHTpoJs. Vcronp30BaHHe peHTHHIOBOM CHCTEMBI MO3BOJISIET AOOUTHCS 0ojee pUTMUYHOMN
paboThl CTyJIeHTa B TEUYEHHE CEMECTpa, a TaKKe aKTUBU3UPYET I103HABATENIbHYIO JESTEIbHOCTh
CTYZICHTOB ITyT€M CTUMYJIMPOBAHUS UX TBOPUYECKON aKTUBHOCTH.

MeTtoauyeckue peKkoMeHAalMHU 10 padoTe ¢ JIUTepPaTypoi

Bcro nutepaTypy MOKHO pa3fieuTh Ha Y4eOHUKH U yueOHbIe TOCOOMS, OpUTHHATIbHBIC HAyYHbIE
MOHOTpa(uUeCKe WCTOYHHWKH, HAyYHbIE NMyOJMKAlMU B MEPUONUYECKON medyatdu. M3 HUX MOMKHO
BBIJICIUTh JINTEPATYpy OCHOBHYIO (PEKOMEHAYEMYIO), JIOTOJHUTEIBHYI0O M JUTeparypy JAjs
YTIyOJIEHHOTO U3yUYSHHS JUCIUTUIAHBL.

W3yueHune AUCHUIUIMHBI ClEAyeT HauMHaTh C y4eOHHMKA, MOCKOJIbKY y4eOHUK — 3TO KHHra, B
KOTOPOH M3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHHM 110 OMPESIEHHOMY IIPEMETY B COOTBETCTBHH C LIEISIMA
U 3371a4aMy 00y4YEeHHMsI, yCTAaHOBJIEHHBIMU ITPOrPaMMOii.

[Tpu paboTte ¢ muTepaTypoit HEOOXOAMMO YUUTHIBATh, YTO HMEIOTCS Pa3IMYHBIC BUJIBI YTCHHUS,
KaX/IbIil N3 HUX UCIIOJIb3YyeTCs Ha ONPEENICHHBIX TallaX OCBOSHHs MaTepHraa.

[IpenBapuTensHOE YTCHUE HAIIPABIICHO HA BBISIBJICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U ITOMCK
X 3HAYEHUS B CIPABOYHON JMTEpaType. B uacTHOCTH, NpH YTEHUH YKa3aHHOW JIUTEpaTypbl
He00X0IuMO NMoAPOOHENHIINM 00pa3oM aHAIM3UPOBATh MMOHSATHSI.

CKBO3HOE YTeHHE MpeAIoaraeT NpoYTeHne MaTepruaia oT Hadaia 0 KoHla. CKBO3HOE UTEHUE
JUTEpaTypbl M3 MPHUBEACHHOIO CIIMCKAa JlaéT BO3MOXKHOCTh OOydaromuMmcs chopMHpoBaTh CBOJ
OCHOBHBIX MOHATHH U3 N3y4aeMoi 00JIaCTH U CBOOOIHO BIIAJIETh UMH.

Bri6opouHoe — Ha000pOT, KMEET 1EIbI0 TTOUCK B 0TOOp MaTepuaia. B paMkax JTaHHOTO Kypca
BBIOOPOYHOE UYTEHHE, KaK CIIOCOO0 OCBOEHHUS COJEpXaHMSA Kypca, JIOJDKHO HCIOJIb30BAaThCS MPHU
MOJITOTOBKE K MPAKTUYECKUM 3aHSATHUSIM 110 COOTBETCTBYIOIINM Pa3JieiiaM.

AHaJIIUTHYECKOE YTEHHE — JTO KPUTHYECKHH pa3dbop TekcTa ¢ MOCIEAYIOIIUM €ro
KOHcHeKkTupoBaHueM. OCBOGHHE yKa3aHHBIX MOHATUN OyneT Hauboisiee 3pGEKTUBHBIM B TOM Cilydae,
€CITU TPU YTEHUHM TEKCTOB OOydaroluiics OyJeT 3a1aBaTh K 3TUM TEKCTaM BOMPOChl. YacTh U3 3TUX
BorpocoB copmymupoBana B @OC B mepedyHe BOMPOCOB sl coOecemoBaHus. llepedeHp ATHX
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BOIIPOCOB OTPaHUYEH, TOATOMY Ba)KHO HE TOJIBKO COZAEpP’KaHWE BOIPOCOB, HO CaM MPUHLIUI OCBOCHHS
JIUTEPATYPhl C TOMOLIbIO BOIPOCOB K TEKCTAM.

[lenpto M3ydYaromero 4YTEeHUs SBISETCS TIIyOOKOE U BCECTOPOHHEE IMOHHMMaHuE Y4eOHOM
uHpopmanuu. EcTh HECKOIBKO MPUEMOB M3YYAIOIIETO YTCHHS: YTCHHUE MO AITOPUTMY MPEAIOaraeT
pa3zbuenue nHpopmanuu Ha OJIOKU: HA3BaHUE; aBTOP; UCTOYHUK; OCHOBHAA UJes TEKCTa; (PaKTUUECKHii
MaTepual; aHajdu3 TEKCTa IyTEM COIOCTaBICHHUS MMEIOIIMXCS TOYEK 3PEHHs IO pacCMaTpUBAEMBbIM
BOIIPOCAM; HOBU3HA.

IIpueM OCTaHOBKHU BOIIPOCOB K TEKCTY UMEET CIICYIOIIUN alITOPUTM:

— MEIJIEHHO IIPOYUTATh TEKCT, CTAPAsACh MOHATH CMbICI U3JI0KEHHOTO;

—  BBIJCJINTH KIIOUEBBIE CJI0BA B TEKCTE;

— ToCTaparbCsl MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIUIA 3aMbICEIT aBTOpa.

[Ipuem Te3WpoBaHUs 3aKIO4aeTcs B (POPMYIMPOBAHUM TE3MCOB B BHJIE IOJOXKECHUH,
YTBEP>KJI€HU, BHIBOJOB.

K 3ToMy MOXHO 100aBUTh M MHBIE TPUEMBI: IPUEM pedeprpoBaHus, TPUEM KOMMEHTUPOBAHUSI.

Baxxnoii cocTaBisronie 1r060ro COIUIHOTO HAYYHOTO U3AAHUS SBIISIETCS CIIUCOK JINTEPATYPHI,
Ha KOTOPYIO ccbutaeTcsi aBTop. [Ipu BO3ZHMKHOBEHHWH WHTEpeca K KaKOM-TO 0OCY>KIaeMoOil B TEKCTE
npo0yieMe Bcerja eCTh BO3MOXHOCTh OOpaTUTHCS K CHUCKY OTHOCSIIEHCS K Hel nuteparypsl. B aTom
ciiyyae Bcs mpoOiieMa Kak Obl pa30MBAETCs HA COCTABISIONIME YAaCcTH, KaxJas U3 KOTOPBIX MOXKET
U3y4aTrbCsl OTIENBbHO OT Apyrux. [Ipu 3TOM BakHO HE TepsATh U3 BUAA OOIMIMI KOHTEKCT U HE
MOTPY’KaThCSl YPE3MEPHO B AETAJIH, [IOTOMY UYTO TAKMM 00pa30M MOYKHO HE YBU/IETH INIABHOTO.

[ToaroToBka K 3K3aMeHy J0JKHA POBOAUTHCS HA OCHOBE JIEKIIMOHHOI'O MaTepualia, MaTepraia
MPAKTUYECKUX 3aHATHH C 00sM3aTeNbHBIM OOpalleHHeM K OCHOBHBIM y4YeOHHMKAaM IO Kypcy. OJTO
MO3BOJIUT HMCKJIIOYUTHh OIIMOKM B TOHMMAaHUM MaTepuana, OOJErYuT €ro OCMBICICHHE,
IIPOKOMMEHTHUPYET MaTepuajl MHOTOUYHUCICHHBIMU IPUMEPaMH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHBI

8.1. TpeGoBaHus kK MaTepUATbHO-TEXHHYECKOMY 00ecreydeHuIo

Jis mpoBeieHus JIGKIMOHHBIX 3aHATHHA C KOMITBIOTEPHOM MOANEpKKOW TpedyeTcs Halnuuyue
ayJUTOPUHU C TIPOCKIIMOHHBIM 000pyIOBaHHEM, TAKXKe MPH U3yUSHUH AUCIUTUTNHBI « KOMIBIOTepHBII
aHaJIM3 ¥ HHTEepIpeTalysl JaHHbBIX» MIPeINoJaracTcs UCIoIb30BaHNE MHTEPAKTUBHON JOCKU.

Bo BpeMst caMocTOsITETHHOM pabOThI CTYACHTHI HCITOIB3YIOT KOMITBIOTEPHBIE KITACCHI HHCTUTYTA
MH(POPMATHUKH, SJTEKTPOHUKU U KOMIIBIOTEPHBIX TEXHOJOTHH, 3J€KTPOHHbIE ynTaabHble 3216l KBI'Y n
JOMAIITHUE KOMITBIOTEPHI.

Jnis mpoBeieHns 1Tab0paTOPHBIX C KOMITBIOTEPHOM MOJIEPIKKOI UCTIONB3YIOTCS KOMIIBIOTEPHBIE
KJIaCChl MHCTUTYTa WH(POPMATUKH, DIICKTPOHUKH U KOMITBIOTEPHBIX TEXHOJIOTHH.

[Tpu npoBeeHNH 3aHATHI JEKIIMOHHOT'O THIIA UCTIOJIb3YIOTCS:

JMIIEH3UOHHOE MPOTPpaMMHOE 00ecTieYeHue:

— IIponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) noanucka (Open Value Subscription);

— AHTtuBHpycHoe nporpammuHoe obecrneuenue Kaspersky Endpoint Security CranmapTHbiii
Russian Edition;

— AltLinux (Anst O6pa3zoBanue 8);

CBOOOJTHO pacIpoCTpaHseMble TPOrpaMMBbI:

—  WinZip s Windows — mporpaMm Jjist cKaTusi ¥ pacriakoBKH (paitiios;

— Adobe Reader mymst Windows — mporpamma aiis utenus PDF ¢aiinos;

— Far Manager — KoHCONBHBIN (aiiIoBbIN MEHeIKep 171 ONEepalluOHHBIX CUCTEM CeMeiicTBa
Microsoft Windows;

8.2. OcoOeHHOCTH peanu3aluM JUCHHUILVIMHBI JAJI51 MHBAJIUIO0B U JIUI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMM 310POBbS
st cTyAeHTOB ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS CO3aHBI CTICIIUATBHBIC YCIOBHS
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U1 ToNTydeHusl oOpa3zoBaHMA. B 1ensx AOCTYHNHOCTH NOJIY4YEeHUs BBICIIEr0 OOpa3oBaHUs 110
00pa3oBaTeIbHBIM NPOrpaMMaM WHBAIUIAMH U JIMIIAMHU C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbBsI
YHUBEpPCUTETOM oOecreunBaercss (ayAMTOpUsl A CaMOCTOSATENIbHOW paboThl M KOJIJIEKTMBHOTO
MOJIb30BAHUS CHENUATBHBIMA TEXHUYECKUMH CPEICTBaMU Uil 00y4yeHus nHBanuaoB u jun ¢ OB3 B
KBI'Y, aynutopust Ne 145 I'masusriit kopnyc KBI'Y):
1. AnprepHaTtuBHas Bepcus OQHIMAIBHOTO caiiTa B ceTn «HTepHET» I CTaO0BUASIINX;
2. JIns MHBAJIMJIOB ¢ HApYLIEHUAMU 3peHus (c1aboBUIALINE, CICTbIE):
— IPHUCYTCTBHUE ACCHCTEHTA, OKA3bIBAIOLIEr0 OOy4YarolIeMycsi HEOOXOIMMYIO IIOMOLIb,
NyOnMpoBaHME BCIyX CIPaBOYHOM HMH(OpMAMM O paclucaHUM Y4YeOHBIX 3aHATHM;
HAJIMYME CPENCTB Ui YCHJICHHSI OCTaTOUYHOTO 3pEHHs, OpaiyIeBCKOM KOMIBIOTEPHOMH
TEXHUKHU, BUIEOYBEIUYUTENICH, MPOrpaMM HEBU3YaJbHOIO JIOCTyNa K HH(QOpMaIUH,
IPOrpaMM-CUHTE3aTOPOB peUYd M JAPYTUX TEXHUYECKUX CPEACTB IpHEMa-Iepeaun
yueOHOI uH(popMaLUK B 1OCTYIHBIX (POpMax JUIsl CTYIEHTOB C HapyIIEHUSMU 3pEHMS;
—  3aJaHusl U1 BBIIIOJIHEHUS Ha DK3aMEHE 3a4MTBIBAIOTCS ACCUCTEHTOM;
— IIMCbMEHHbIE 3a/laHUsl BBINOJHAIOTCS Ha OyMare, HAJAMKTOBBIBAIOTCS ACCUCTEHTY
00y4arImmnmcs;
3.JU11 MHBAJIMIOB M JIMIl C OrPAaHUYCHHBIMH BO3MOMKHOCTSAMM 370POBbSI IO  CIIYXY

(cmabocnplmamue, TIyxue):

— Ha 3a4yere/3K3aMeHe NMPHCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUII CTYIEHTY HEOOXOOHMYIO
TEXHUYECKYIO IIOMOLIb C YYETOM UHANBUIYAIbHBIX 0COOEHHOCTEH (OH IOMOTaeT 3aHATh
pabodee MecCTO, IMEpelBUraTbCcsi, IPOYUTaTh U O(OPMUTH 3aJaHHE, B TOM YHCIE
3aIUChIBas MOJ] IUKTOBKY);

— 3a4yeT/3K3aMeH MPOBOIUTCS B MMCbMEHHOH (opme;

4. J151 MHBAJIUIOB | JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBSI, HIMEIOUINX HAPYIICHHUS
OIIOPHO-JIBUTaTEIbHOIO armapara, CO3JaHbl MaTepHallbHO-TEXHUYECKHE YCIIOBMs, oOecleunBaroline
BO3MOXHOCTH O€CIIPETIATCTBEHHOTO JOCTyIa 00yJaroImuXcs B ydeOHbIC IOMEUICHHUS, 00BEKTY MTUTAHUS,
TyaJeTHble U JIpyrue NOMELICHHUs] YHUBEPCUTETa, a TakXe MpeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX
(Hanmu4Ke paclIMpeHHbIX IBEPHBIX POEMOB, IOPYYHEHN U JPYTUX MPUCIOCOOIECHUN).

— TIHCHhMEHHBIE 3a/laHUSl BBINIOJHSIOTCS HA KOMITBIOTEPE CO CHEIHaIN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYeHUEM HIIM HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

— 10 JKeJIaHUIO CTYIEHTA 3K3aMEH MPOBOAMUTCS B YCTHOM (opme.

OOyuaromuecs U3 4Yuciaa JHI ¢ OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS 0O€CIEUEHBI
ANIEKTPOHHBIMH 00pa30BaTeNIbHBIMU pecypcaM B (opMax, aJanTUPOBAaHHBIX K OTPAHUYEHUSAM HX
3J10POBBS.
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9. JUCT NEPEYTBEPXJIEHUS PABOUYEN ITPOI' PAMMBI JITACIUILINHBI
Pabouas nmporpamma:

onobpena Ha 2022/2023 yuebnsrii roa. [Ipotokom Ne 3acenanus Kadenpsl OT
«_» 20 r.

B pabouyto nmporpaMMmy BHECEHBI CIIEAYIOIINE U3MEHEHUS:

1. B yactu pa3zaena «YueOHO-MeTOAMYECKOE U HHPOPMANTMOHHOE 00eCIIeYeHUE TUCIUILIUHBD)

PazpaboTunk mporpaMmer
3aB. kadenpoit
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IMPHJIOKEHUE

Pacnpenesienue 60a/1J10B TeKyHero u pyoe;xHoro KOHTPOJIs

Nen/m Bun xourpoas Cymma fau108
Oomasi cymma 1-s1 TOuKa 2-51 TOUKA 3-11 TouKa

1 [Nocerenue 3aHATHA 10 10 6anoB J0 3 0. 10 30. 10 40.
Tekyumii KOHTPOJIb: 10 30 6anoB 70 10 6. 710 10 6. 10 10 6.
PyGesxHbIif KOHTPOIIb

3 (TecTupoBaHue U 10 30 6amoB 10 10 6. 10 10 6. 10 10 6.

KOJJIOKBHYM)

4 HToro cymMma TekyIuero u

PyOEKHOTO KOHTPOJIS 1o 70 6amioB 1o 230 1m0 23 0 1m0 24 0
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