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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMuctynuaa 51.0.02 AHanu3 JaHHBIX B OMOJIOTMUeCKUX AUCIUTUIMHAX OTHOCUTCS K 00sI3aTe/TbHOM uacTu

obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

cogpemeHHble
KoMnblomepHble
mexHoa02uU,
pabomams ¢
npogeccuoHanbHbIMU
6asamu OaHHbIX,
npogeccuoHanbHO
ocpopmasimsb u
npedcmaensmo
pe3y/nbmambl HOBbIX
paspabomok;

mexHosnoz2uli 8 6uono02uHecKux
Haykax u obpazoeaxuu
OIIK-6.2: Ymeem: -pabomamb
€ npogpeccuoHaNbHbIMU
6azamu u 6aHKamu OaHHbIX 8
u3bpaHHoli obnacmu
npogeccuoHanbHoU
desime/nibHOCMU

OIIK-6.3: Bradeem: -
HeobX00UMbIM
Mamemamuy4eckum
annapamom u HagbIKamu
aHaau3a u xpaHeHust
3/1eKMPOHHbIX U306paxiceHull,
umeem onbim mooupuxkayuu
KOMNbIOMepHbIX mexHono2uil 8
yesix npogheccuoHanbHbIx
uccnedosaHutl

npoepammbi 045 aHAAU3A
O0aHHbIX, Nnpaguia pabombi u
CUHMAKCUC A3bIKA 0/151
cmamucmuyecKux ebiyucaeHull R

OIIK-6.2:

Ymemb pabomamb ¢ pazHbiMu
munamu OaHHbIX C
UCNO/Mb308aHUEM A3bIKA R,
3aepyxcams U MAHUNYAUPOBAMb
mabauyamu OaHHbIX, 8blIOUpAMb
nooxooswuti cnocod

eusyaausayuu OaHHbIX

OIIK-6.3:

Bnadeem Hagbikamu npogedeHust
aHanu3a OaHMbIX ¢
uCnonb308aHuUeM A3blka R,
NoCmMpoeHust CMamucmuyecKux
MmoOesneli U Ucnoab308aHust
cmamucmuyeckux mecmoe Ha
A3biKe R, uHmepnpemayuu u
8U3yaau3ayuu pesyibmamos
Uccnedo8aHus ¢ NOMOWbio
2paguueckoli noocucmembl

A3blKa R

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)

OIIK-6: CnocobeH OIIK-6.1: 3Haem: -nymu u OIIK-6.1: PacuemHo-

meopuecku nepcnekmuebl NPUMeHeHUs 3Haem cogpemeHHble epacpuueckoe 3ad0aHue 3quém:

npumersams u CO8peMEHHbIX KOMNbIOMEPHbIX |KOMNbIOMEePHbIe MexXHOA02UU U Pacuemio-

Moouguyuposamb

epacpuueckoe 3a0aHue

OIIK-7: CnocobeH 8
ceepe cgoeli
npogeccuoHanbHou
desimesbHOCMU
camocmosimesibHO
onpedensimb

OIIK-7.1: 3Haem: -OCHOBHble
UCMOYHUKU U Memoobl
nosyueHusi npogeccuoHanbHou
UHpopmayuu, HanpasneHus

HAy4HbIX UCCNe008aHUL,

OIIK-7.1:

3Haem npuHyunbl N1AHUPOBAHUS
5KCNepumMeHma; OCHOBHble
Mamemamuyeckue 3aKOHbl,

Jiexcawjue 8 OCHoge aKkmya/ibHbLX

Tecm

3auém:

Tecm




cmpameauto u
npobaemamuky
uccnedosaHutl,
nNpuHUMamb
peuieHust, 8 mom
uucne
UHHOBAYUOHHBIE,
eblbuUpams u
Moduguyuposamsb
MemoObl, omeeuamb
3a kauecmeo pabom
U 8HeOpeHue ux
pesynbmamos,
obecneuusamb Mepbl
npou3eo0cmeeHHol
6esonacHocmu npu
peuwieHuu

KOHKpemHoli 3adauu;

coomeemcmayroujux
HanpaeaeHHOCmMu NPo2Pammbl
mazucmpamypbi

OIIK-7.2: ¥Ymeem: -8blsi8151mb
nepcnekmugHbie npobiembl u
¢opmynuposamb npuHyunNbl
peweHus akmyanbHbIX HaQyuHO-
uccnedosamenbCKUx 3a0ay Ha
OCHOBe UCNO0/b308aHUS
KomniekcHoll uHgopmayuu, 8
MOM Uuc/ie Ha CMblKe
obaacmetl 3HaHUs; -
paszpabambigams MemoouKu
peleHus U KOOpOUHUPOB8AMb
8bINo/HEHUEe OMOe/bHbIX
3a0aHuli npu pykosoocmee
epynnoli uccredosamesnetl, ¢
yuemom mpe608aHull mexXHUKU
6e3onacHocmu

OIIK-7.3: Bradeem: -
Memodamu aHaauza
0ocmogepHOCMU U OYeHKU
nepcnekmugHocmu
pe3y/bmamos npoeedeHHbIX
3KCnepumMeHmos u
HabmoodeHuil; -onbimom
0606WeHUs u aHanusa
HAyuHOll U Hay4HO-
mexHu4eckoll uHgopmayuu; -
onbimom npedcmasneHust
no/yueHHbIX pe3yabmamoe 8
gude 0ok1ados u nybaukayuti

no0x0008 K aHanu3y OaHHbIX;
npaesuia ebibopa
cmamucmuueckux Kpumepues
0/ mecmupoeaHus 2unomes;
NpUHYUNbl NOCMPOeHUst
Mamemamuyeckux mooenell u
npoeH0308 8 HU0A02UUECKUX

uCccne008aHusX

OIIK-7.2:

Ymeem ebibupamsb
coomeemcmeytowjue muny
OaHHbIX Kpumepuu u Memoobl
mamemamuyeckoul
cmamucmuku,
UHmMepnpemupoeamb
pe3ynbmambl aHAAU3d

OIIK-7.3:

Bnadeem Haeblkamu co30aHus
mMamemamuueckux mooesnetl,
HABbIKaMu NOCMpPOeHusl
NpO2HO308 HA OCHOBE CO30AHHbIX
Mooesneil

3. CTpyKTypa U cojep)kKaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OouHasA
O011as TPy/J0eMKOCTBD, 3.€. 2
Yacos o yue0HOMY IJIaHY 72
B TOM UHCIIe
ay//MTOPHbIE 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 14
- 3aHATHSA CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1abopaTopHbIie paGoThI) 14
- KCP 1
caMmocTosATe/IbHasA padoTa 43
ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHue JUCLUIIIVHbI



(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HaumeHoBaHMe pa3[iernoB U TeM JUCLIATUIMHbBI Bcero B TOM 4HUCJIe
(acen) KonTtakTHas pabora (paboTa Bo
B3aUMO/IeHCTBHH C IIperio/jaBaTesem),
Yyackl U3 HUX
3aHATHS CamocrosTenpHas
CeMHHApCKOro paGora
3aHATHUS THMA obyuarowerocs,
JIEKLIMOHHOTO | (TpakTHueckue | Bcero qacel
THUMa 3aHsATHs/1abopa
TOpHbIE
PaboThI), Uackl

o) o) o) 0 0

¢ ¢ i) o) 0}

0 0 0 0 0
Tema 1. ®yHaMeHTaIbHbIE OCHOBBI MaTEMaTUUECKOW CTaTUCTUKU 14 2 2 4 10
Tema 2. O61ue TUHEHHbIE MO/IENN 20 4 4 8 12
Tema 3. O60011IeHHbIE TUHEHHbIE MOJIE/H 10 2 2 4 6
Tema 4. OO1pe afUTUBHBIE MOJIENTH 10 2 2 4 6
Tema 5. Dy1leMeHTbI MHOTOMEPHOT'0 aHaInu3a 9 2 2 4 5
Tema 6. byTcTpen u pangomMu3aLus 8 2 2 4 4
ArTTecTarust 0
KCP 1 1
WTtoro 72 14 14 29 43

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1. CDYH,E[EIMEHTEIII])HBIE OCHOBBI MaTeMaTUUeCKOH CTaTUCTUKU

Tema 2. O61Ive TUHeHHBIE MO/ETH
Tema 3. O60011[eHHbIe TUHEHHbIE MO/

Tema 4. O61Me afJUTHBHBIE MOZETH
Tema 5. Dy1eMeHTbl MHOTOMEPHOT'O aHaJli3a
Tema 6. byTcTpen 1 paHgomu3anus

4. YueOHO-MeToAMUYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl
CamocrosiTenibHasi paboTa 00yuarOL[UXCs BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsi TeKYIero KOHTPOJIsi U TPOMEXYTOUHOW aTTeCTallud 0 WUTOraM OCBOEHUS JUCLIATIIUHEI
NpYUBeJIeHHBIM B I1. 5.

CamocrosiTe/bHas pa60Ta CTYAEHTOB HAIIPpdBJ/IEHAd Hd CAMOCTOATE/IbHOE M3yUeHKE ITPAKTUYECKUX
MoaxoJ0B K aHa/IN3y U 06p360TKe AaHHBIX OMOJIOTMUeCKHUX HCCHEAOBHHHﬁ.

HEJ'II: CaMOCTOSATETEHOU pa60TbI — [IOArOTOBKd COBPEMEHHOI'O KOMITIETEHTHOI'O CII€eIa/INCTa U

dbopmupoBaHre CriocOOHOCTel 1 HABBIKOB K HEITPEPHIBHOMY CaM000OPa30BaHUIO U
nipoeCCOHAIbHOMY COBEpILIEHCTBOBAHUIO.
Buzibl camocTosiTeIbHOV paboThI CTYZEHTOB B pAMKaX OCBOEHUS! TUCLIUTUINHBI:
- U3yueHue MOHATUIHOIO arnrapaTa ¥ MpopaboTKa TeM AUCLUITIUHbI;
- paboTa C OCHOBHOM U [IOTIO/THUTE/ILHOM IUTEPaTypol iomMa U B 6ub/oTeKe;
- U3yueHre CalTOoB 0 TeMaM JUCLIMIUIMHBI B CeTU VIHTepHeT;




- TO/ITOTOBKA K TeCTaM;
- TO/ITOTOBKA K PELIeHHIO 33/]a4;
- TIO/ITOTOBKA K 3auerTy.

N3yyeHne NOHATUIHOIO anmnapaTa JUCLUTIIMHbI

Bcst cucteMa MHAMBU/TyalbHOM CaMOCTOSITe/TbHOM paboThI 10/DKHA ObITh MOJUMHEHA YCBOEHUIO
MOHSATUWHOTO anrapaTa, MOCKOJIbKY OJHOM U3 BaXKHEWIIINX 3a/jau MOATOTOBKY COBPEMEHHOTO
rpPaMOTHOTO CIeLMaNrCTa SIB/sSeTCs OBlaJieHue U rPaMOTHOe NpYMeHeHre NpodecCuoHanbHOM
TePMUHOIOTUU. JlyyullieMy YCBOEHUIO U IOHUMaHUIO AUCLUIIIMHBI TIOMOTYT pa3/uyHbIe
SHLIUK/IONeIUU, CIOBapH, CIIPABOYHUKY U JIDYTHe MaTepuasbl, yKa3aHHbIe CITUCKe TUTepaTyphl.

PaboTa Ha/i OCHOBHOH U ZIOTIOJTHUTETbHOM JTUTEPATypOu

M3yueHre peKOMEeH/IOBaHHOM JTMTEPATyPhI CIelyeT HAUMHATh C YUeOHUKOB U yueOHBIX TT0COOuH,
3aTeM TepexoJUTh K HOPMAaTHBHO-TTPABOBBIM aKTaM, HayYHbIM MOHOTpadhusiM U MaTepHrasiam
NeprUoINIeCKUX u3iaHuii. KoOHCIIeKTHpoBaHKe — O/THA U3 OCHOBHBIX (JOPM CaMOCTOSITEILHOTO TPY/a,
Tpelyrolijasi OT CTy/IeHTa aKTUBHO paboTaTh C yueOHOI MTEpaTypOi U He OrPaHNYMBAThCS
KOHCITEKTOM JIeKLUM.

CTyJIeHT ZI0/DKEH YMETb CaMOCTOSATEIbHO M010MpaTh HE0OXOAUMYO /IS yueOHOM U HayuHOM paboThI
nurepatypy. [1pu 3ToM cneayeT obpaiiaTkCst K peIMETHBIM KaTasioram U 6uborpadryeckum
CMpaBOYHUKaM, KOTOpble UMEIOTCsI B OHbOIMoTeKax.

515t akKKyMYJISILIAK MH(POPMALMX TI0 M3y4aeMbIM TeMaM peKoMeH/yeTcsi GOpMHUPOBaTh JTMYHBINA apXUB,
a Tak>Ke KaTasior UCI0/Ib3yeMbIX UCTOUHHUKOB. [Ipu 3TOM ec/ii yrke Ha MepBbIX Kypcax 00yueHust
CTy[IeHT oripeZiesisieT /st cebsi Hanbosiee MHTEpeCHBIe Chephl AJIs U3yUeHwUs, TO Mojo0Hast pabota
OyzeT BecbMa POJYKTUBHOM C TOUKHU 3peHust (hopMUPOBaHUsl Ouborpaduu [ijist IoC/ieAy oLero
HaIMCaHKUs TUTJIOMHOTO TPOEeKTa Ha BBIITYyCKHOM KYpCe.

V3yueHue caiiToB 10 TeMaM JMCLIUIIMHBI B CeTH VIHTepHeT

Pecypchbl VIHTepHeT SIB/IAIOTCS. OJHUM U3 a/IbTePHATUBHBIX UCTOUHHUKOB OBICTPOTO MoMcKa TpebyeMoit
uHpopmauyu. VX Ucrosib30BaHWe BO3MOXKHO [I7Is1 TI0/TyueHHUs] OCHOBHBIX U IOTIO/THUTEIbHBIX
CBe/IeHUH 110 U3y4aeMbIM MaTepHrasiaMm.

CamocrosiTenbHasi paboTa CTyZieHTa NP MO/TOTOBKE K 3aUeTy

Kontposns BeicTymaeT hopmoii 06paTHOl CBsA3U U MpeZlyCMaTpHBaeT OL|eHKY YCIIeBaeMOCTH CTY/IeHTOB
1 pa3paboTKy Mep 0 AajbHeHIIeMy MOBbIILIEHUO0 KaueCTBa MOAr0TOBKA COBPEMEHHBIX
CreLMaIrCTOB.

B Hauase cemecTpa peKOMeH/lyeTCsl BHUMAaTe/bHO M3yUWTh IlepeueHb BOIIPOCOB K 3a4eTy I10 JaHHOR
JVICLIUTIIVHE (TIpeZicTaBsieH B paszesie 6.4), a Takke UCTOMb30BaTh B Mpoljecce 00yueHust IPOrpamMMy,
Jpyrye MeTouuecKre MaTeprassl, pa3paboTaHHble KadeApoi 1Mo JaHHOW AUCHUTUIMHE. JTO TTO3BOJAT
B TIpoL{ecce U3y4eHus TeM c(opMUpOBaTh Oosiee ipaBU/IbHOE U 0000II[eHHOe BUjeHHe CTYEeHTOM
CylL[eCcTBa TOrO WIA MHOT'O BOIIPOCa 3a CYeT:

a) YTOYHSIOLMX BONPOCOB IpernozaBaTesto;

0) caMOCTOSITe/TBHOTO YTOUHEHUsI BOTIPOCOB Ha CMEKHBIX IUCIATUIMHAX;

B) yr1y0/IeHHOTO U3y4YeHHsI BOTIPOCOB TeMBI TI0 Y4eOHBIM TTOCOOUSIM.

[Tocne M3ydeHuUsi COOTBETCTBYIOLEN TeMaTUKH PeKOMeH/1yeTCs IPOBEPUTh Ha/inure U (popMy/TMpOBKH
BOIIPOCA 10 3TOM TeMe B [lepeuHe BOMPOCOB K 3a4eTy, a TaK)Ke [MOMbITaTbCs U3/I0)KUTh OTBET Ha 3TOT
BOMpoc. Ec/ BO3HUKAIOT C/I0)KHOCTH MPU PACKPBITUU MaTepuasa, cjielyeT BHOBb 00paTUTBCS K



JIEKHMOHHOMY MaTepHaly, MaTepHhd/idaM IIPAKTHYECKUX 3aHHTHﬁ, YTOUHHUTD TepMI/IHOJ'IOFI/I‘JECKI/Iﬁ
dllliapaT TeMBI, d TaKXKe TIPOKOHCYJ/IbTUPOBATLCA C IIPErojaBaTejieM.

5. @®OoHJA OLEHOYHBIX CPEJCTB //Il TEKYIero KOHTPOJIA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBbie 3afiaHus (oOLeHOUYHOEe CPeACTBO - PacueTHo-rpaduueckoe 3ajaHue) Ajisi OLeHKH
copmupoBaHHocTH KomneTeHnuu OITK-6:

Ha 5 npo6HbIX myiomiafsx ¢ pa3HbIM THIOM 1ouBkl (A-E) BeipaiuBamu pacteHus. B KoHLe skcriepuMeHTa
M3MepU/IY BBICOTY BCeX BbIpallleHHbIX pacTeHui. [lonyueHHbIe JaHHbIE TIPHUBE/IEHbI B
(atine hw?2.surname.data.xlsx.

1. 3arpysure faHHble B R /1106bIM crioco6oM (IIpH UCII0/1b30BaHKU BCIIOMOTraTe bHbIX (aii/ioB, IPUIOXKUTE
WX K pelieHu10). [laHHble He0OX041MMO c(hOpMHUPOBaTh B BUJe (peiiMa 13 AByX MepeMeHHbIX - BBICOTa
pacTeHUH (KoMM4yeCcTBeHHas riepeMeHHast), THIT TTOYBBI (TPYTMIUPYOLasi TeKCTOBast epeMeHHast 0o
(hakTop). imMeHa (peliMa 1 TiepeMeHHbBIX JO/KHBI OBITH OCMBIC/IEHHBIMHU.

2. PaccuuraiiTe cpefHMe 3HAUeHUs], CTAHAAPTHbIE OTK/IOHEHHS U [IOBepUTe/IbHbIe MHTEePBAa/Ibl AJIs1 CpeJHel
BBICOTBI PAaCTEHUI Ha IUIOLA/IKax C pa3HbIM THUIIOM I10YBBI.

3. IloctpoiiTe napanebHble AarpaMMbl pa3MaxoB BbICOThI PACTEHHH /|7l Pa3HBIX THUIIOB TIOYBHI.
OtpenbHBIE JUArPaMMBbl JOJDKHBI ObITH 3a/TUTHI, PUYEM ArarpamMmma /ijisi IOUBbl C MaKCUMaTbHOM
Cpe/iHel BLICOTOM pacTeHHH 0/DKHA ObITh KPAaCHOM, a /IJisl TIOUBBI C MUHUMABbHOU Cpe/iHeli BBICOTOM -
JKeNITOM.

4. CdopmupyiiTe MoJie/b AMCIIEPCUOHHOIO aHaIu3a 3aBUCMMOCTH BbICOTh] PACTEHHUH OT THUIIa IIOYBBI.

5. IlpoaHanu3upyiiTe XxapakTep pacrpejeneHust 0CTaTKoB. [IoCcTpoiiTe rucTorpaMMy UX pacrpefesieHus,
IIpYMeHNTe TPU KpUTepus coriacusi. B KoMMeHTapuy NipyBe/iiTe p-3HaYeHus U c/ie/aliTe UTOrOBBIN
BBIBOJ.

6. TIpoBeauTe aHanMM3 rOMOTeHHOCTH AMCIIEPCHH BBICOTHI PACTEHUIM Ha TUIOLAKaxX C pa3HbIM TUTIOM
NoyBbl. B KOMMeHTapuu NprBeZiiTe Ha3BaHUe MPOLeypbl, P-3HaUeHUe U C/ieslaiiTe BbIBOJ,.

7. BribepuTe Hanbosee MOAXOAAIIYIO MPOLEAYPY /I aHaMM3a 3aBUCUMOCTH BBICOTHI PACTEHHMH OT THTIA
nouBsl. [IpoBenTe aHanu3. B komMMeHTapuy NprBeAuTe Ha3BaHue NPOLieypbl, P-3HaueHue U cjenaiire
BBIBOJ.

8. B ciyuae BbIsSIB/IeHHS 3HAUMMBIX OT/IMUMI MeX/y BBICOTOM pacTeHWH, BhIpallleHHbIX Ha TIOYBe Pa3HOTO
TUIa, IPOBeJUTe MO0NapHble CPaBHEHMsI /IS BbISIBI€HUS] KOHKPETHBIX TUIIOB [TOUBbI, OT/IMUKS MEXAY
KOTOPBIMU CTaTUCTUUECKHU 3HauMMbI. Mcrosnb3yiiTe npoLeAypy ¢ MpUMeHeHreM I0MpaBKu Xoima. B
KOMMEHTapUM yKaKuTe Mapbl TUIIOB MOYBbI, OT/IMUUS MeX/y KOTOPbIMU CTaTUCTUUECKU 3HAUUMBI.

9. TlpoBeguTe MomapHbIe CpaBHEHUS C TIPUMEHEHHEM T0IaroBo rpoieaypsl Bectdomnia. B
KOMMEeHTapUM YKaKuTe, [/ KaKWX [OII0/HUTe/IbHBIX TIap TUIIOB II0YBbI BbIB/IE€Hbl CTATUCTUUECKU
3HauMMble OT/INYKS 10 CPABHEHUIO C TIPOLIe/lyPOil Ha OCHOBE IOMpaBKU XoJIMa.

KpuTepun onjeHuBaHus (0LleHOUHOE CPeACTBO - PacueTHo-rpadguyeckoe 3ajaHue)

OneHka Kpurepuu orjeHrBaHUs

3a4TeHO 50-100% npaBU/ILHO BBITNOIHEHHBIX 3a7,a4

He 3aUTeHO MeHee 50% MNpaBUIBLHO BBITIOJIHEHHBIX 3a/iau




5.1.2 TumnoBbie 3afaHusa (omeHOUHOoe cpeacTBO - Tect) AiIA OLEeHKH C(HOPMHUPOBAHHOCTH
Komnerenyuu OIIK-7:

1. Ko pa3paboTan MeToz AUCIIEPCHOHHOTO aHa/IN3a?
a) [lutep CTblofieHT;

0) Yunbsam I'occer;

B) PoHanbp ®uiuep;

r) Kap ITupcoH.

2. [lucriepCUOHHBIN aHaIM3 OCHOBA Ha:
a) OTHOLIIEHUH CPeIHEr0 K UCIIePCHH;
0) mpowv3BeIeHHUH UKCe/ CTerneHer CBoOO/Ib;
B) OTHOIIIEHUH JUCTIEPCUH K CPEJHEMY;

T') OTHOIIIEHUU CPeJHUX KBaZlpaTOB.

3. Tlpu cpaBHenuu 4 rpymm o 10 HabmogeHnid unca crerieHeit cB0O0/IbI B TUCTIEPCHOHHOM aHa/I3e COCTaBSIT:

a)3u9; 0) 4 u 18; B) 5u 18; r) 3u 36.

4. YeMm Oonbliie F-oTHOIIIEHNE B AUCIIEPCHOHHOM aHAIU3e:
a) TeM OOJIBIIIE UNUC/IO CTENeHer CBOOO/IbI;

0) TeM BBILlIe TOMOTE€HHOCTb AUCIIEPCHUM;

B) TeM BepOsiTHee Hajinuure OTIUYUM MeXAy CpeJHHMU;

r) TeM OOJIbIlIe BHYTPUTPYIIIIOBAs TUCTIEPCHSI.

5. B cranjapTHOH Tab/Mile AWCTIEPCMOHHOTO aHa/|3a He YKa3bIBaeTCs:

a) HCTOYHHK N3MEHUYHMBOCTH;



0) cpegHME KBa/IpaThI;
B) F-oTHOIIIEHE,;
r) 00beM BBIOOPKH.

Kpurtepuu oueHuBaHus (oneHOUYHoe cpe/cTBO - Tecr)

Onenka Kpurepuu orjeHuBaHUs
3a4TeHO 50-100% npaBUIBLHBIX OTBETOB
He 3aUTeHO MeHee 50% IMpaBU/IbHBIX OTBETOB

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMe)XXYTOUHOMN
arrecTanyiu

HIxana OIl€HMBaAHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO 04YeHb
IJI0X0 XO0pOILL0 OTJINYHO MPEeBOCX0/{HO
POBaHH UTeJIbHO pHUTe/ILHO X0pOo1I0
oCTH
KoMIert
eHIUI
(uHpUK
aropa
AOCTHK He 3a4TeHO0 3aUTeHOo
eHust
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHuManeH | 3HaHWM B obbene YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIKe L 0IL[EM 3HAHUY B
HeB03MOKHOCTB 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamme obneme,
3HaHUS | OL|EHUTH MOJHOTY . 3HaHWH. rporpamme yiolem
o TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M IIpOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0ble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylLecTBe
obyuarorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OIMb0K
ombok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpopemMoHCTp
MHHUMa/IbHbBIX CTaH/JapTHBIX TPUPOBaHbI | TPHUPOBaHbI | TPUPOBaHBI | TPHUPOBaHBI | WPOBAHHI BCe
YMeHHUH. 3a7iaq He OCHOBHBIe BCe BCe BCE OCHOBHBI®
HeB03MOKHOCTB TIPO/IEMOHCTPYD | YMeHUs.. OCHOBHBIE OCHOBHBIe OCHOBHBIE YMeHUSI.
OL|EHUTh HalMuKe | OBaHbI PerrteHsl YMeHWUsI. YMeHMUsI. yMeHUS1. PelrieHs! Bce
yMeHHiH OCHOBHEBIe THUIIOBbIE Pemtenrl Bce | PemeHsl Bce | PerneHsl OCHOBHbIE
BCJIE[ICTBHE ymenust. imenm | 3azauu ¢ OCHOBHBbIe OCHOBHBbIe BCe 3a/lauM.
OTKaza MecTo rpy0Obie HerpyObIMH | 3aJauu C 3a/jauu. OCHOBHBIE BrIno/HeHb!
obyuarolerocsi oT | OmMOKH ommbKaMu. | HerpyObiMu | BrImosHeHBI | 3amauu C BCe 33/laHus, B
oTBeTa BrirnosiHeHbl | OIIMOKaMy. | Bce 3aJaHUsl | OTAE/NbHBIM | TMOJHOM
BCE BRITO/HEHBI | B TIOJHOM u obneme Ge3
3aZlaHus, HO | Bce 337laHysi | oObeMe, HO | HeCyIecTB | HeJJ0UeTOB
He B B T1OJIHOM HEKOTOpble | eHHbIMU
TIOJTHOM obbeme, HO | C HeZloueTam
obbeme HEeKOTOpble | HejoYeTaMu | W,
d . BBITIOJIHEH
HeJjoueTaMu bl BCE
3ajlaHus B




TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKY TIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTb Ha/lure | TPOZIeMOHCTPHP peleHnn perIeHnx
Hagblku pelleHust peleHnn TOZIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZJapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMernu X 33714 C HBIX 33/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHUOKK u oLIMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkas1a oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Omnenka YpoBeHb NO/IrOTOBKHA
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
IUCLIMIUIAHA, COpPMUPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBaHbI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | XoTs Obl OZHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0XO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 ChOPMUPOBaHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TunoBbie 3afiaHus (oLeHOUHOEe CPeACTBO - PacueTHo-rpaduueckoe 3ajaHue) Ajisi OLeHKH
chopmupoBanHocTa KommnereHnuu OITK-6

Onucanue faHHbIX. Habop AaHHEBIX iris COAEP)KUT AaHHBIE O [J/IMHE U IIHPHUHE YallleTUCTUKOB (TlepeMeHHbIe
Sepal.Length u Sepal.Width), a Tak>xe o givHe u muprHe yenectkoB (nepeMeHHble Petal.Length u Petal. Width)
B I[BeTKAX TPeX BUOB UPUCOB: Iris setosa, I. versicolor u I. virginica (iepemeHHasi Species: TpUHAMaeT
3HaueHus setosa, versicolor u virginica COOTBeTCTBEHHO).

1. 3arpysure AaHHbIe [10 KpYCaM. YKa3aHWe: BOCHo/b3yiTeck QyHKLMel data().
2. TlpoBeauTe CTaTUCTUUECKUM aHAIN3 LIMPUHBI Yallle/IMCTAKA Y Pa3HBIX BUJOB MpHca. Paccunraiite
CpejiHUe U CTaH/|apTHbIe OTK/IOHEHHS IIMPUHBI YallleJIMCTHKA /711 BCeX BUIOB. ECTb 1 OT/IMUMS MeXay



BUZaMU? Mexxay KaKuMU TlapaMy BU/IOB €CTh CTaTUCTUYECKUA 3HAUMMBbIe OT/IMYUS U B KaKyl0 CTOPOHY?
O6ocHyliTe BEIOOpP MeTO/ja aHA/IN3a, TIPUA UCTIO/TL30BAHUH CTaTUCTUUECKUX KPUTEPHEB B KOMMEHTApPHU
TIpYBeuTe P-3HaYeHusi U CHOPMYJTUPYUTe BBIBO[.

3. PaccuuratiiTe 99.9 %-Hblit 10BepUTE/NbHBIN MHTEPBA/I MeaHbl IITMPUHBI YallleTMCTUKA /I KayKIou
TIOPO/Ibl IPUCOB C MCIIO/Tb30BaHWeM OyTcTpera. VIcmoms3yiTe MeToZ, ¢ KOppeKLpel CMeleHus 1
CKOILLIEHHOCTH.

4. TlocTpoiiTe UTOrOBBIN rpaduK: cTosbOUaTas AruarpaMma, 0ToOpakarorasi Me/iIiaHbl IHMPUHBI
YalearCcTHKa Y pa3HbIX BUZOB UPHCA C JOBEPUTEILHBIMU UHTepBaiaMU. BUibl UDHUCOB ZOHKHBI
C/ieZioBaTh B TIOPSI/IKE YObIBaHMS IIUPHHBI YaliemMucThKa. OCH I0JDKHBI OBITh TTO/ITIMCAHbBI, CTOOWUKH ISt
Pa3HBIX BU/]OB UPHICOB JI0JDKHBI OT/IMUATHCS [[BeTOM. Pa3MecTHTe Ha rpadvike KOMITaKTHbIE OyKBeHHbIE
0003HaueHus], OTPaKaroli[yie 3HAUMMOCTh OT/IMUMI MeX/y BUFIaMH UPHUCOB.

Kpurepuu oueHuBaHus (o1jeHOYHOe cpe/icTBO - PacueTHO-rpaduueckoe 3ajaHue)

OueHka Kpurtepun oLieHUBaHUS
3aUTeHO 50-100% mnpaBHUIBHO BBITOIHEHHBIX 3a/la4y
He 3auTeHo MeHee 50% MpaBU/IbHO BHITIOJTHEHHBIX 3a7,au

5.3.2 TunoBble 3ajaHus (oneHOUYHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTH
komnerennuu OITK-7

1. Uem HOpMasbHOE pacripefiesieHre 0T/IMYaeTcs OT pacnpeenenus CTbiofeHTa?

a) OHO Mpe/iHa3Ha4YeHo JJ1s ONMCAHUS pacripefiesieHus IUCKPeTHOW C/TyuyaliHOM Be/TMUUHBI;
0) y Hero HeT JOTIOJTHUTETFHOTO TTapaMeTpa — UKc/ia CTereHeld CBOOO/IbI;

B) OHO XapaKTepH3yeTCsi OOJIBIIMM UUC/IOM HaO/TIO/IeHUI B «XBOCTaX»;

I') OHO HECUMMETPUUHO.

2. BribepuTe npruMep HeCBs3aHHBIX BBIOOPOK:

a) 3HaueHus AMaMeTPOB [iepPeBbeB B IBYX MOPOJCKUX MapKax;

0) 3HaueHHs MPHU3HAKA Ha TIPABOI U JIEBOM CTOPOHAX TeJla;

B) IIeHbI Ha YUeOHUKY 110 OMOIOTUY B IBYX OHJ/IalH-Mara3uHax;

I') 3HaUeHus ypoxkasi MIeHuLbl B pernoHax P® no u nocse kpusuca 2008 roza.

3. IIpu cpaBHenuu 5 rpymm mo 20 Hab/rOeHNI Urc/ia cTerneHel CBOOO/IbI B IMCIIEPCHOHHOM aHa/IM3e
COCTaBAT:
a) 5u 50; 0) 4 u 95; B) 6 1 50; r)4wul9.

4. HenapameTpuuecKWii aHa/Ior JUCTIEPCUOHHOTO aHa/in3a:
a) kputepuii Kpyckana-Yonnuca;

0) kputepuii MaHHa-YUTHH;

B) KpUTEepUI YU/IKOKCOHa;

r) Kputepuii @pugmaHa.

5. CKOTbKO He00X0[MMO TTOTIapHbIX CPABHEHMH TP paboTe ¢ 5 BhIOOpKaMu?
a) 4; 6) 25; B) 5; r) 10.



Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OueHka Kpurepuu oueHvBanus
3a4TeHO 50-100% mnpaBUIBLHBIX OTBETOB
He 3aUTeHO MeHee 50% MNpaBUIbLHBIX OTBETOB

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHoOBHasi uTeparypa:

1. AHanu3 gaHHBIX : yueOHMK / B. C. MxutapsH [u gp.] ; noa pegakiueii B. C. MxurapsiHa. - Mocksa :
FOpaiir, 2023. - 490 c. - (Briciiee o6pa3oBanue). - ISBN 978-5-534-00616-2. - TeKCT : 371eKTPOHHbIH //
ObC "FOpaut"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=847079&idb=0.

2. OHatckas H. FO. MaTtemaTHuecKasi CTaTUCTHKA U C/Ty4dakHbIe TIPOIiecchl : yuebHoe rmocobue / H. FO.
OHaTckasi. - Mockga : FOpaiir, 2023. - 201 c. - (Beiciiee obpa3oBanue). - ISBN 978-5-9916-9808-5. -
Tekcrt : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=848905&idb=0.

[ononHuTenbHas UTepaTypa:

1. T'arenrok O. B. [IpakTHKyM 10 Teopyy BepOSTHOCTEH 1 MaTeMaTHUeCKOW CTaTUCTHKe : YueOHOe
riocobue st By30B / I'atemok O. B.,MantokoBa H. B.; MantokoBa H. B. - Caukr-IletepOypr : Jlanb,
2022. - 132 c. - Knura u3 Kosuiekiyu Jlanb - Matemaruka. - ISBN 978-5-8114-9842-0., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=804174&idb=0.

2. T'opnenko O. A. [IlucriepCHOHHBINM aHa/lK3 SKCTIepUMeHTalbHbIX laHHbIX : yuebHoe rocobue / O. A.
Iopnenko, H. M. Bopbaiuib, T. I1. MoxaeBa. - 2-e U3/, ; UCTIp. U fo1. - Mockga : FOpaiir, 2023. - 132 c.
(Briciiee obpa3oBanue). - ISBN 978-5-534-14677-6. - Tekcr : anekrpoHHbiii // OBC "FOpait"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=840028&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBHUU C COJlePKaHUEM IVCIUTUIAHBI):

1. http://www.r-project.org/ — R Project: The R Project for Statistical Computing — si3bIk
MIPOrpaMMUPOBAHUS U Cpe/ia pa3pabOTKHU /ISl CTATUCTUYECKUX BBIUMC/IEHUH.

2. http://cran.r-project.org/ — CRAN: The Comprehensive R Archive — apxuB makeToB /s
pacilivpeHuUs si3bIKa MPOrpaMMUpOBaHUs R.

3. http://www.rstudio.com/ — R Studio — cpezia pa3paboTku A/is1 si3bIKa TTporpaMMypoBaHust R.

4, http://www.statsoft.ru/home/textbook/ — 3/1eKTPOHHBINM yUeOHUK TI0 CTaTUCTUKE U TJTAHUPOBAHUIO
9KCTIepUMeHTa.

5. http://r-analytics.blogspot.ru/ — R: AHanu3 v Bu3yanu3alus JaHHbIX.

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTepaMH.



[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noArotroBku/crietanbHOCTH 06.04.01 - brosiorus.

AsTop(b1): SIkumoB Bacwiiii HukoaeBuu, JOKTOp OMOIOTMUECKUX HAYK, ZOLIEHT.
3aBeaytoimii Kadeapoii: SIkumoB Bacunuii HukonaeBny, ZOKTOp 6HMO/IOTHUECKHX HaYK.

[Tporpamma of06peHa Ha 3ace/jJaHUM MeTOANYEeCKON Komuccru ot 5.12.2023, mpotokos Ne 2.
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