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1. llesu u 3212494 AU CIUILIHHBI

[{esnp n3ydyeHnss AMCLUUILIMHBL: O3HAKOMIICHHE CTYIEHTOB C METOJAMHU CTATUCTUYECKOTO
aHaJIM3a JaHHBIX, CHOCO0AaMHU U3BJIEYEHUE CBOEBPEMEHHOMN U TOTOBOM HETIOCPEACTBEHHO
JUTSl IPUHATHS pelieHuH MH(OPMALIMK U3 Pa3IMYHbIX HCTOYHUKOB. 3a/1a4l U3yUYEHUs
JUCUUIUIMHBL: PUOOPETEHNE CTYICHTOM HaBBIKOB 110 aHAIU3Y JTAHHBIX U3 Pa3IMYHbIX
MCTOYHUKOB; MIOJYUYEHHUS ONbITa pabOThl C HEOOXOJUMBIMU UHCTPYMEHTAMU; aHAJIU3 U
BbIPA0OTKA PEIICHNUN B KOHKPETHBIX MPEIMETHBIX 00JIaCTAX; OTIa/IKa HAyKOEMKOTO

MporpaMMHOTO O6CCHC‘IGHI/I5{;

Kparkoe cogepkaHue TUCHMIITIMHBI

B paMkax qUCITUTUIMHBI CTYACHTHI U3YYalOT: CTATUCTUYECKOE OIICHUBAHHUE TTApaMETPOB U
IIPOBEpPKA CTAaTUCTUUYCCKHUX THIIOTE3, TCOPHH H3MEPECHHH, pErpPeCCUOHHBIH,
KOPPEJISIIIMOHHBIN U JIUCTICPCUOHHBIN aHAJIN3bI, aHAJTN3 BPEMEHHBIX PSIOB, a TAKXKE
KJIACTEPHBIN aHau3, (DaKTOPHBIA aHAJU3, aHAIU3 IVIABHBIX KOMIIOHCHT, MHOTOMEPHOE
IIKaJIMPOBAaHNE, HHTECIUICKTYaIbHOTO aHaIN3a JJaHHbIX. Takke B paMKaxX Kypca
paccMaTpyBarOTCS MHCTPYMEHTHI JUISl TPOBEICHUS aHAIU3a JaHHBIX M UX BU3yaTU3alliu:
Python, SciPy, NumPy, scikit-learn, Pandas, Matplotlib, Seaborn, Jupyter.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS

AUCIHUIIINHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OII BO (xomneTeHun)

[Inanupyemslie pe3yiabTaThbl
00y4eHus 10 TUCLUILIINHE

YK-6 CriocobeH yrpaBisiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAIM30BBIBATH TPACKTOPUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB 00pa30BaHHs
B TCUCHHUE BCEH )KU3HH

YMmeeT: popMynrpoBaTh 1EIH JUYHOCTHOTO U
Mpo(heCCHOHAIBHOTO PA3BUTHS U OTIPEACISATH
YCIIOBUS UX JIOCTHXKCHUS

meeT npakTUYeCKUM ONBIT: IIJIAHUPOBAHUS
CaMOCTOSTEIIPHONU PaOOThI K COOCTBEHHOM
eI TEeIILHOCTH

[1K-2 CnocoGeH n1eMOHCTpUpOBaTh 6a30BbIe 3HAHUS
MaTeMaTHYEeCKNX U €CTECTBCHHBIX HAyK, OCHOB
IPOrPaMMUPOBAHUS U UHPOPMAITUOHHBIX
TEXHOJIOTHH

MmeeT npakTUYECKUI OIBIT: UCIIOIb30BaHUs
0a30BBIX METOIOB MaTeMaTHUYECKIX U
€CTECTBEHHBIX HAyK, [IPOrPAMMUPOBAHUS U

WHGOPMAITMOHHBIX TEXHOJIOTUN

3. Mecro qnucuuninnbl B ctpykrype OII BO

[TepeueHb MpPEANISCTBYOIIUX JUCIUTUIHH,
BUJIOB paboT y4eOHOTo MmiaHa

[TepeueHp MOCIEMYIONIMX AUCIIATLINH,
BHJIOB paboT

[IporpaMMupoBaHue Ul aHAJIN3a JAHHBIX,
OCHOBBI KOMIIBIOTEPHOI'O MOZIEJIUPOBAHUS,
[IpakTHKyM 10 OCHOBaM KOMIIBIOTEPHOTO
MOJICJINPOBAaHUS,

BoruncinuTenbHas MaTeMaTHKa,

MeTobl U CpeACcTBa HAYYHOU BU3YyaIM3alMH,
[Iprito’keHus ¥ IPaKTUKA aHAJIM3a JaHHBIX,
VIcKyCCTBEHHBINM MHTEIUIEKT U HEMPOHHBIE CETH

DYHKINOHAIBHOE U JIOTUYECKOE
MporpaMMHUpOBaHHUE,

[Ipumenenue cucteMbl ANSY'S Kk MogenMpoBaHuio
(bU3NYECKHUX TPOIIECCOB,
BbICOKOIPON3BOAUTENIbHBIE BEIYMCIICHHS HA
rpadu4ecKuX YCKOPHUTESIX,

[lapaienbHble U paclpeieICHHbIE BEIYUCIICHHUS,
[IporpamMmupoBanue it MOOUIBHBIX YCTPOUCTB,
[Ipumenenue cucteMbl ANSY'S Kk penieHuto
WHXCHEPHBIX 3a]1a4,

[Ipou3BoCTBEHHAS IPAKTUKA, HAYYHO-

uccieoBarenbckas padora (8 cemectp),




HpOI/ISBOIICTBeHHa}I MMpaKTHUKa, MPCAAUTTIIIOMHAA
nmpakTuka (8 cemectp)

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

MGTOI[BI H CpCACTBa HaquOﬁ BHU3YyaJIN3alluA

3HaeT: 0a30BbIE MPUHIIMITBI BU3YaATU3AIIH,
0COOEHHOCTH IIOCTAHOBOK 3371a4, BO3HUKAIOIUX B
pasHbIX IPEIMETHBIX 00nacTax Ymeet: Mmeer
MPAKTUYECKHUM ONBIT: IPUMEHEHHUSI COBPEMEHHBIX
CPEICTB BU3yaJIM3aLUU JJIs PELLICHUS pslia
AKTyaJIbHBIX MPUKJIATHBIX 33124

VcKyCCTBEHHBINM UHTEIUIEKT U HEMPOHHBIE CETU

3HAeT: XapaKTePUCTUKH, TOIOJIOTHIO0, Ha3HAYEHHUE U
00J1acTH IPUMEHEHHsI Hanbosiee pacpoCTPaHEHHBIX
VMCKYCCTBEHHBIX HEMPOHHBIX CETEW YMeEeT:
MCII0JIb30BaTh METO/bI IPOEKTUPOBAHUS U
[IPOM3BO/ICTBA IPOIPAMMHOTO MTPOAYKTA, IPUHLIUIIBI
[OCTPOEHUS, CTPYKTYPBI U IIPUEMBI PabOThI C
MHCTPYMEHTAJIbHBIMU CPEJICTBAMU,
[OJICPKUBAIOIIMMHU CO3AaHUE ITPOIPAMMHOTO
npoaykra, nporpammuo peanuszosats MHC c mo0oit
Tornosiornel MimMeer npakTHYeCKUi OIBIT:
[IPUMEHEHUSI METOA0B ITPOEKTUPOBAHUS U
[IPOM3BO/ICTBA IPOIPAMMHOIO IIPOAYKTA,
[PUHLIUIIOB IOCTPOEHMUS, CTPYKTYPbI U IPUEMOB
pabOoThl C MHCTPYMEHTAJIbHBIMH CPEJCTBAMU,
[OJIIEPKUBAOIIMMU CO3aHUE IIPOIPAMMHOIO
[IPONYKTa, IOCTPOCHUSI U UCIIOIb30BaHUS
HEHPOHHBIX CETEH C IIOMOLIbIO COBPEMEHHBIX
IPOrPaMMHBIX CPEICTB

[IproxeHus ¥ IPAaKTUKA aHAJIN3a JaHHBIX

3HaeT: crocoObl pean3anui cOOCTBEHHOM
HETPEPBIBHOW TPAEKTOPUHU CaAMOPa3BUTHS,
HaIlpaBJICHHOW Ha JOCTUKEHUE MOCTAaBICHHON LIeJIH
'YMeeT: IpaBUIILHO OIICHUTH TPEOOBAHUS PhIHKA
Tpy/Aa, CBOU MEPCIEKTUBBI B PO ECCHOHATEHOM
00J1aCTH, HA OCHOBAHHMH YE€T0O BBICTPauBaTh 1
pEaM30BbIBATh UHANBUYaTbHYIO TPACKTOPHIO
HETPEPBIBHOIO CaMOPa3BUTHsL, UHTETPUPOBAThH
HOBBIC MMPAKTUKH aHAJIM3a JaHHBIX B PEIICHUE CBOUX
npodhecCHOHANBHBIX 3314, C Y4ETOM BO3SHHKAIOIIHX
OTpaHUYCHUH, C COONIIOJICHUEM TTPABOBBIX HOPM
MmeeT npakTUYECKU ONBIT: peaau3aluu
COOCTBEHHOM 00pa30BaTEIbLHON TPACKTOPHUH,
HaIIPaBJICHHOM Ha MOJIyYEHUE JTOMTOJIHUTEIbHBIX
3HAHMUI B 00JaCTH aHAJIM3a JAHHBIX,
MEXTUCIUTUTMHAPHOTO B3aMMOJICHCTBUS B 001aCcTH
pPabOThI C TAaHHBIMU TP TIOUCKE ONTUMAJIbHBIX
CIIOCOOOB pPEIICHHS CBOUX MPO(eCCHOHATBHBIX
3aaq

OCHOBBI KOMIIBIOTEPHOI'O MOZAEINPOBAHUS

3HAeT: OCHOBHBIC OHATUS X METObI
KOMITBIOTCPHOTO MOACIINPOBAHUA TUHAMHWYCCKUX
CHCTEM YMeEET: IMPUMCHATH MCTO/Ibl KOMIIBIOTCPHOT'O




MOJIETTUPOBAHMS TMHAMUYECKUX cucteM MMeer
MPAKTHYECKHUM OMBIT: peain3alii MOJAEIUPYIOIINUX
QJITOPUTMOB JIJISl UCCJIEIOBAHUS XapAKTEPUCTUK U
MOBE/ICHUS JMHAMUYECKUX CHUCTEM.

HpOFpaMMI/IpOBaHI/Ie JJIA aHaJIn3a JaHHBIX

3HAeT: HHCTPYMEHTAJIbHBIE CPEJICTBA U
WH(GOPMAITMOHHBIE TEXHOJIOTHH aHaTN3a JaHHbBIX
VCXOS U3 UMEIOIINXCS] pECYPCOB M OTPAaHUYCHHI
'YMeeT: alaliTUpOBAaTh U3BECTHBIE TPOTPAMMHBIE
CpECTBA AaHAJIN3A JTIAHHBIX B CBOIO
npodeccuoHaNbHYI0 001acTh, C YY4ETOM
BO3HUKAIOIIMX OTPAHUYECHUHN IO BPEMEHU U
pecypcam MiMeeT npakTUYeCKUii OTIbIT:

[IpakTHKyM 10 OCHOBaM KOMIILIOTEPHOTO
MOJIETUPOBAHUS

3HaeT: YMeeT: MOAEeNUpPOBaTh KOMIIBIOTEPHBIE
n3o0paxkenus B makere Math Works-MATLAB
MMeeT mpakTUYeCKU OTBIT: UCIONIb30BATh
CpEeICTBA MOICITUPOBAHUS KOMITBIOTEPHBIX
n300paxenuii B makete Math Works-MATLAB

BrraucianTensHas MaTeMaTHuKa

3HAeT: CYNIECTBYIOIIME CTAaHAAPTHBIC MMAKEThI
MPUKIIAHBIX IPOTPAaMM YMEET: TPUMEHHUTh
COOTBETCTBYIOILYIO MTPOIECCY MATEMATHUYECKYIO
MOJIEJIb U IPOBEPUTH €€ aJIEKBATHOCTh, IPOBECTH
QHAJIN3 PE3YJIBTATOB MOACIUPOBAHUS, IPUHSTH
pELICHUE HA OCHOBE MOJMYYEHHBIX PE3yJIbTaTOB
MeeT mpakTUUEeCKUI OMBIT: UCIIOJIb30BAHUS
METOZ0B MaTEMATUYECKUX U €CTECTBEHHBIX HaYyK,
MPOrpaMMHUPOBAHUSA U HHPOPMAITMOHHBIX
TEXHOJOTHI

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6m1ast TpyA0€eMKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 73,25 4.

KOHTAKTHOU paboThI

PacnpeneneHHe o ceMeCcTpam

Bcero B Yacax
Bun yue6HO# paboTh
4acoB Homep cemectpa
7
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
ayauTopHbIx 3aHaTuil (I13)
JlabopartopHsbie padotsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 70,75 70,75
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
[ToaroroBka k 3a4eTy 18 18
BoinonHeHne KypcoBoii paboThl 30 30
3HaKOMCTBO ¢ OMOIHOTEeKOM BHU3yanu3aiyu matplotlib 11 11
3HaKkoMCTBO ¢ 00ooukoii Jupyter u [Python 11,75 11.75
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 9,25 9,25




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - mid.3ager, KP

5. CoaeprkaHue TUCHMILIIMHBI

Ne HanMeHOBaHIE pasIenos AMCIHILIHHEI OO0BeM ayaUTOPHBIX 3aHATUN TIO BUJIAM B 4acax
pasnena Bcero JI 113 JIP
1 BBenenue B aHaiu3 JaHHEBIX 14 8 0 6
2 |[KoppesrsauMOHHBIN aHAIN3 8 4 0 4
3 |PerpeccroHHBIN aHAJIN3 8 4 0 4
4  |KnacTepHblii aHaU3 8 4 0 4
5  |AHanu3 BpEMEHHBIX PsIJIOB 8 4 0 4
6  |[dpyrue meToabl aHAJIN3a 10 4 0 6
7 M HTEIUIEKTyJIbHBIN aHaJIU3 JTaHHBIX 8 4 0 4
5.1. Jlekuun
Ne Ne Koa-
rexuuulpasena HanmeHoBaHMe niM KpaTKoe CoAepKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 |BBenenue B aHanu3 qaHHbIX. UHCTpYMEHTHI U 00JIaCTh IPUMEHEHUSI. 4
2 1 |lxaner u3mepenus. [IpoBepka cTaTUCTUUECKUX THIIOTES. 4
3 ) Koppensunonssiii ananu3. OneHKa CBs31U KOJMYECTBEHHbBIX U Kau€CTBEHHBIX 4
MEPEMEHHBIX.
4 3 Perpeccuonnsiii ananus. Koaddummentsr perpeccun. MHK. 4
MyJIbTUKOJUIMHEAPHOCTb.
5 4 KﬂaCTepHLIfI aHann3. OyHKIMHU pacCTOSIHUSA U cX0ACTBa. Mepapxuueckuii 4
KJIACTEPHBII aHau3.
6 5 |Bpemensnsle psnbl. Tpena. Ce3oHHocTh. [IpoBepka psiga Ha ciIy4yaltHOCTb. 4
7 6 |ducnepcuonHsbli aHanu3. GakTopHbIN aHanu3. MeTon IaBHbBIX KOMIIOHEHT. 4
8 7 |O6G30p HEHPOCETEBBIX U TEHETUYECKHUX aJTOPUTMOB 4
5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI
He npenycmorpeHsl
5.3. JIaboparopHbie padoThI
Ne Ne y Koz-
sansuspasicna HanmeHoBaHMe WK KpaTKoe coiepkaHue J1abopaTopHoi paboTh BO
4acoB
1 1 Brenenue B Python ais ananusa naHHbIX. 3HAKOMCTBO ¢ HHCTPYMEHTaMHU 4
Jupyter/Colaboratory/Pandas
4 1  [Busyanu3zauus JaHHBIX U BBIYMCIICHUE MPOCTEUIINX MapaMETPOB JaHHBIX 2
3 2 (IIpoBeneHune KOPPEISAIMOHHOTO aHATIU3A 4
4 3 |PemieHue 3a1a4u perpeccuu 1 OLICHKA €€ KaueCcTBa 4
5 4 |[IpoBeneHus KJIACTEPHOTO aHATU3a U BU3yaJIU3allUsl OTYYEHHBIX pe3yIbTaTOB 4
6 5 |Anamu3 BpeMmeHHoro psiaa. ARIMA monensb. 4
7 6 MHOTrOMEpHOE MIKATMPOBAHUE M METOJ INIABHBIX KOMITIOHEHT JJISI [IOHUKEHUS 4
pa3MepHOCTH
8 6  |DakTOpHBIN aHAN3 2
9 7  |[loctpoenue HelipoceTn Ha ocHOBE Habopa maHHbIX MNIST 4




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Crnncok nureparypsl (¢ yKkazaHUEM Kon-
[HonBun CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc JacoB
MoaroTosKa K 3auery ?;MI[ [2], tmaBEr 1,2, 3,4,5,7,9, 10, 11, 7 13
BrironHeHne KypcoBoit paboThl DYMU [1] - [3] 7 30
3HaKOMc.T BO C OMOMHMOTEKO} BU3yaM3aLMn https://matplotlib.org/stable/users/index 7 11
matplotlib
3nakoMcTBO ¢ 0bonoukoit Jupyter u [Python |https://docs.jupyter.org/en/latest/ 7 11,75

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf MPOBeAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUNU

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBHH C [lonokeHnem o OaNIbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCHl.

6.1. Kontposabubie meponpusitust (KM)

Ne | Ce-
KMjmectp

Bun
KOHTPOJISt

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Bec

Makc.
oan

[Topsimox HauMCIEHHs
0aJuIoB

Yuu-
THIBA-
erca B [TA

Texymui
KOHTPOJIb

JlaboparopHas
pabora:
Bgenenue B
Python st
aHaJIM3a JaHHBIX

OrieHKa CyMMHpPYETCS U3
CJIEYFOIIUX OIEHOK:

1) 3amaHue BHITIOJTHEHO
BOBpeMs - 2 Oailna;
OIICHKA CHIDKaeTcsa Ha 1
0aJu1 3a IpeBbIICHHE
CPOKOB CJlauu 3aJJaHusl 110
HEYBaKUTEIIbHON
npudrHe Oonee, yeM Ha 2
Hemenu, Win Ha 2 Oaa -
Ooiee 2 Henelb;

2) BBITIOJIHEHBI BCE 1IarU
maGopaTtopHoii - 2 Oannia;
1-2 miara He BBITTIOJTHEHBI
VJTH ClIETaHbl
HEKOPPEKTHO - 1 Ga;
Oosblile 2 m1aroB He
BBIIOJHEHE! - () 0aJ10B;
3) OTBETHI HA
KOHTPOJLHBIC BOIIPOCHI
YIOBJIETBOPUTEINBHEI - |
Oan

nudepeHpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

JlaGoparopHas
pabora:
Buzyanuzanus
JTAHHBIX

OueHka cyMMupyeTcst U3
CJICTYIOIINX OIICHOK:

1) 3aj1aHK€ BBITIOJIHEHO
BOBpeMms - 2 Oana;
OIICHKA CHUYKAeTcs Ha 1
0aJuT 3a MPEBHITIICHUE
CPOKOB CJIau 3a/IaHMsI IO

nudpepeHITpoBaHHbII
3a4eT




HEYBaKUTEIIbHOU
npu4rHe Oonee, yeM Ha 2
HeIenu, Win Ha 2 Oaa -
OoJiee 2 Henelb;

2) BBITIOJIHEHBI BCE 1IarU
maGopaTopHoii - 2 Oanna;
1-2 mara He BBITIOJIHEHBI
VJTH CIIEJTaHbl
HEKOPPEKTHO - 1 Ga;
Oosblle 2 m1aroB He
BBIIOJHEHE! - () 0aJ10B;
3) OTBETHI HA
KOHTPOJLHBIC BOIPOCHI
YIOBJIETBOPUTEINBHEI - 1
Oan

Texyuui
KOHTPOJIb

JlaboparopHas
pabora:
KoppensunoHHbIN
aHanu3

OrneHka CyMMUpyeTCs U3
CJICYFOIINX OIECHOK:

1) 3aj1aHK€ BBITIOJIHEHO
BOBpeMms - 2 Oaia;
OIICHKA CHMYKAeTCs Ha 1
0aJuT 3a MPEBHITIICHUE
CPOKOB CJIauy 3aJ]aHUs 110
HEYBAKUTEIIHbHOMN
npuurHe 6osee, yeM Ha 2
Henenu, uin Ha 2 Oaa -
Ooiee 2 HEJEb;

2) BBITIOJTHEHBI BCE IIIark
mabopatopHoi - 2 Gaiia;
1-2 mara He BBITTOJIHEHBI
WU C/ICITaHbI
HEKOPPEKTHO - 1 Oa;
0oJIbIIIE 2 IIAaroB HE
BBITTOJTHEHHI - () 0aJIIoB;
3) OTBETHI HA
KOHTPOJILHBIC BOTIPOCHI
YIOBIETBOPUTENBHEI - |
Oamn

Qg pepeHIIMPOBaHHBIN
3ager

Texymnii
KOHTPOJIb

JlaGoparopHas
pabora:
Perpeccuonnsiit
aHanm3

OneHka cyMMupyeTcst U3
CJIEIYIOIINX OLEHOK:

1) 3a1aHuE BBITIOJIHEHO
BOBpeMs - 2 6aa;
OLICHKAa CHUXaeTcs Ha |
0aJi1 3a MpeBbIIICHNE
CPOKOB CJIauu 3aJjaHusl 110
HEYBaKUTEIBHON
MpuurHe Oosee, 4eM Ha 2
Heleny, Uiy Ha 2 6annia -
Ooiiee 2 HeJelIb;

2) BBITIOJTHEHBI BCE IIIaru
nmabopaTtopHoii - 2 Oanna;
1-2 mara He BBIOJIHEHBI
WU CIIEJIaHbl
HEKOPPEKTHO - 1 Ga;
OoJbIIIe 2 1IAaroB HE
BBITIOTHEHHI - () 0aIoB;

3) OTBETHI HA

i epeHIIMPOBaHHBIN
3ayer




KOHTPOJIBHBIC BOTIPOCHI
VIOBJIETBOPUTEILHBI - |
Oat

Texyuui
KOHTPOJIb

JlaboparopHas
pabora:
Kitacrephsrit
aHanu3

OrneHKa CyMMUpPYETCS U3
CJICYFOIINX OIEHOK:

1) 3aj1aHK€ BBITIOJIHEHO
BOBpeMms - 2 Oaia;
OIICHKA CHIKaeTcs Ha 1
0aJuT 3a MPEBHITIICHUE
CPOKOB CJIauy 3aJ]aHUs 110
HEYBAKUTEIIbHOMN
npuurHe Oosee, yeM Ha 2
Henenu, uin Ha 2 Oaa -
Ooiee 2 HEJEb;

2) BBITIOJTHEHBI BCE IIIaru
mabopatopHoH - 2 6aiia;
1-2 mara He BBITTOJIHEHBI
WU ClICITaHbI
HEKOPPEKTHO - 1 Oa;
0oJIbIIIE 2 IIAaroB HE
BBITTOJTHEHEI - () 0aJIIoB;
3) OTBETHI HA
KOHTPOJILHBIC BOTIPOCHI
YIOBIETBOPUTENBHEI - |
Oamn

Qg pepeHIIMPOBaHHBIN
3ager

Texymnii
KOHTPOJIb

JlaGoparopHas
pabora: aHanu3
BPEMEHHBIX
psIoB

OneHka cyMMupyeTcst U3
CJIEIYIOIINX OLEHOK:

1) 3a1aHuE BBITIOJIHEHO
BOBpeMs - 2 6aa;
OLICHKAa CHUXaeTcs Ha |
0aJi1 3a MpeBbIIICHNE
CPOKOB CJIauu 3aJjaHusl 110
HEYBaKUTEIBHON
MpuurHe Oosee, 4eM Ha 2
Heleny, Uiy Ha 2 6annia -
Ooiiee 2 HeelIb;

2) BBITIOJTHEHBI BCE IIIaru
nmabopaTtopHoii - 2 Oanna;
1-2 mara He BBIOJIHEHBI
WU CIIEJIaHbl
HEKOPPEKTHO - 1 Oam;
OoJbIIIe 2 1IAaroB HE
BBITIOJTHEHHI - () 0aIoB;
3) OTBETHI HA
KOHTPOJIEHBIE BOMPOCHI
YIOBJIETBOPUTEIBHBI - |
Oan

¢ depeHIIMPOBAHHbBIN
3a4er

Texymui
KOHTPOJIb

JlaboparopHas
pabora:
ITIOHM>XXCHU S
pa3MepHOCTH

OneHka cyMMupyeTcs U3
CJIEYIOIINX OLEHOK:

1) 3amaHue BBHITTOTHEHO
BOBpeMs - 2 Oaa;
OIIEHKa CHMXaeTcs Ha |
0aJu1 3a MPEBHIIICHUE
CPOKOB CJIauu 3aJ]aHUsI 110
HEYBAKHUTEIBHON

npuurHe 6osee, yeM Ha 2

Qg pepeHIIMPOBaHHBIN
3ager




Hemenu, Win Ha 2 Oaa -
OoJiee 2 Henelb;

2) BBITIOJIHEHBI BCE 1IarU
mabGopaTtopHoii - 2 Gania;
1-2 mara He BHIITOJIHCHBI
WA CIeTIaHbl
HEKOPPEKTHO - 1 Ga;
OoJIbIIIe 2 IIaroB HE
BBIIOJHEHE! - () 0aj10B;
3) OTBETHI HA
KOHTPOJLHBIC BOIIPOCHI
YIOBJIETBOPUTEIBHBI - |
Oat

Texyuui
KOHTPOJIb

JlaboparopHas
pabora:
DakTOpHBIN
aHanu3

OrneHKa CyMMUpPYETCS U3
CIICYFOIINX OIECHOK:

1) 3aj1aHK€ BBITIOJIHEHO
BOBpeMms - 2 Oana;
OIICHKA CHMYKAeTCs Ha 1
0aJuT 3a MPEBHITIICHUE
CPOKOB CJIauu 3aJ]aHUsI 110
HEYBAKUTEIIbHOMN
npuurHe 6osee, yeM Ha 2
Henenu, uin Ha 2 Oama -
Ooiee 2 HEJEb;

2) BBITIOJTHCHBI BCE IIIaru
mabopatopHoi - 2 Gaiia;
1-2 mara He BBITTOJIHEHBI
WU C/ICITaHbI
HEKOPPEKTHO - 1 Oa;
0oJIbIIIE 2 1IAaroB HE
BBITTOJTHEHHI - () 0aJII0B;
3) OTBETHI HA
KOHTPOJILHBIC BOTIPOCHI
YIOBIETBOPUTEINBHEI - |
Oamn

Qg epeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

JlaGoparopHas
pabora:
HEIpOHHBIE CETH

OneHka cyMMupyeTcs U3
CJIEIYIOIINX OLEHOK:

1) 3a1aHue BBITIOJIHEHO
BOBpeMs - 2 6aia;
OLICHKAa CHUXaeTcs Ha |
0aJi1 3a MpeBbIIICHNE
CPOKOB C/1auyl 33/IaHUS TI0
HEYBaKUTEIBHON
MpuurHe Oosee, 4eM Ha 2
Heleny, Uiy Ha 2 6annia -
Oosiee 2 HeJelIb;

2) BBITIOJTHEHBI BCE IIaru
nmabopaTopHoii - 2 Oannia;
1-2 mara He BBINOJIHEHBI
VTN C/IeTaHbl
HEKOPPEKTHO - 1 Oam;
OoJbIIIe 2 1IAaroB HE
BBITIOTHEHHI - () 0aIoB;
3) OTBETHI HA
KOHTPOJEHBIE BOMPOCHI

YIOBJIETBOPUTEIBHBI - |

nudGepeHpoBaHHbII
3a4eT




Oat

10

[Ipome-
KYTOYHAs
aTTecTanus

3auer

10

CryneHnTty 3aaatorcs 5
BOIIPOCOB U3 Pa3HbIX TEM
Kypca. 3a KaKJIblil
BEPHBI OTBET CTYACHT
nonydvaer 2 6amna. 3a
JAaCTUYHO BEPHBIN WIH
HETOoHbIN oTBeT 1 6a.
3a HEBEPHBIN OTBET
0aJuIbl He HAYHUCIISIFOTCA.

¢ hepeHIIMPOBAHHBIT

3a4CT

11

Kypcosas
paboTa/MpOeKT

Ananns
IIPEIMETHON
obnacTtu

Heobxomumo HalTH XOTS
OBl OJIMH UCTOYHUK
(KHUTY WM CTaTblo),
OITHCATH TIPEMETHYIO
00J1acTh U peliaemMyro
3aauy.

Kputepuu onieHKH:
3aJJaHHEe BBITOJIHEHO
BOBpeMs - 2 Oaia, Haue
-0 6ay1oB;

[PaCCMOTPEHO HECKOJIBKO
CYIIECTBYIOIINX PEIICHHI
naHHOM 3a7auu - 1 Ga.

Kyp-
COBBIC pabOTHI

12

Kypcosas
paboTa/mpoeKT

ITocTtanoBka
3a1a4u

Kputepuu orieHKH:

- 3a/jaHKe BBITIOJTHEHO
BOBpeMs - 3 Oaiia

- ChopmynupoBaHa Tema
- 1 6amn

- BoiObpan Habop JaHHBIX
I aHanmu3a - 1 6an

Kyp-
COBbIe pabOTHI

13

Kypcosas
paboTa/mpoeKT

Brinonaenue
aHaJims3a

15

Kputepuu oneHku

- IIoHATHOCTH - €CTh
KOMMEHTapUHU KO BCEM
STalaM aHalm3a - 5
0aJIIoB

- AHanu3 coepKUT
BH3yalIn3aIiy - 5 6aJIJIOB
- AHanu3 coep KUT
BBIBOJEI - 5 0aJJIOB
MaxkcumaibHas OlleHKa 3a
3agadue — 15 0asuIoB.

Kyp-
COBbIE PabOTHI

14

KypcoBas
paboTa/mpoeKT

3ammra KypcoBon

15

Kpurepun oneHkn:
IlonrororieHa
Mpe3eHTaIus - 5 0aioB
B ycTHOM mokmnaze
CTYJICHT TIOKa3bIBaCT
3HAHUS O MPOCKTHBIX
pemenusix B KP,
CBOOOIHO ONepUpyeT
TEPMHUHAMU
MPUMEHUTETHHO K
paccMaTpuBaeMoOM 3a1aue
- 5 6amnoB

CTYJIEHT MOKET OTBETUTh

Kyp-
COBBIE Pa0OTHI




Ha OOJIBIIIMHCTBO
BOITPOCOB YJICHOB

KOMICCHH - 5 0aIoB

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexxyTouHOM Kpurepuu
[Ipouenypa npoBeneHus
aTTeCcTaluu OIICHUBAHUS
CryneHT MOXET yJIy4lINTh CBOM PEUTHHT, PO
KOHTPOJIbHOE MEPOIIPUATHE POMEKYTOUHON aTTECTALIUH,
KOTOpO€ HE sBIIsIeTCs 00si3aTenbHbIM. KOHTpoOJIbHOE
. N B coorBeTcTBUM
mubdepeHIIMPOBAHHBIN | MEPONPUATHE TIPOMEKYTOUHOM aTTeCTallli MPOBOJUTCS BO e 2.5 2.6
3a4er BpeMs 3aueTa B BHJIe YCTHOTO onpoca. CTyleHTy 3aatTcs 5 e

BOTPOCOB M3 pa3HbIX TeM Kypca. CTyneHty naercs 60 MUHYT
Ha MOJIFOTOBKY OTBETOB. 3aT€M CTYJICHT 03ByYHBAET CBOU
OTBETHI.

[lonoxxenus

KypCOBbIE pabOThI

Kypcoas pabota He siBisieTcs 00s13aTeIbHON. 3a JIBe HENEn
710 OKOHYaHHS CEMECTPa CTYACHT MPEI0CTaBIISET
PYKOBOZMTEIIO MOSCHUTENBHYIO 3alUCKY Ha mpoBepky. [Ipu
OTCYTCTBUH 3aME€YaHUN PyKOBOAUTEIND JOMYCKAET CTY/IEHTa K
3aIUTe, YTO MOATBEPKIACTCS MOAMUCKHI0 HA TUTYJILHOM
JMCTE TIOSICHUTENBHOM 3aIMCKH C yKa3aHHEM JaThl JIOMyCKa.
3ammTa KypcoBOi pabOThI TPOBOIUTCS MyOITMIHO TIEpeT
KoMmuccuen. Ha 3amure CTyIeHT [enaeT yCTHBIN 0K,
KOTOPBIN COMTPOBOK/IAETCS MPE3EHTAIIMEN, U OTBEYAET Ha
BONPOCHl kKoMHccuu. OTenbHBIE 3TAIbI KypCOBON pabOThI
OLICHHMBAIOTCS B TeUeHUE ceMecTpa. MTorosas oneHka
BBICTABJISIETCS MOCIIE 3aIUTHI.

B cooTBeTCTBUH
ci. 2.7
I lonosxenus

6.3. ITacnopt ¢oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHUs

Ymeet: (opMyIupoBaTh LEIU JTYHOCTHOTO U
YK-6 po¢eCCHOHAIILHOTO Pa3BUTHUS M ONPEIEIATh YCIOBUS UX HAHAHH
TOCTH)KEHUS

YK-6

lMeeT NpaKTUYECKUN OTIBIT: TUIAHUPOBAHUS AL
CaMOCTOSITEIbHON paboThl U COOCTBEHHOM JIESTENBHOCTU

lMeeT mpakTUYeCKHUH OMBIT: HCIOIb30BaHUs 0a30BBIX
[1K-2 METOZ0B MaTEMAaTUYECKUX U €CTECTBEHHBIX HayK, HAHHHHH
pOrpaMMUPOBAHUS ¥ NHPOPMAITMOHHBIX TEXHOJIOTH

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecnedeHue TUCIUIIIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

6) OononHumMenbHaAs IUMmepamypa:
He npenycmotpena




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) Memoouueckue yKazanus Os CMyOeHmos8 no 0C80EHUI0 OUCYUNTUHDL.
OO61ue peKkoMeHAAIMHY 110 OpraHU3allid CaMOCTOSITEIIFHON pabOThI

1.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
OO0mre pekoOMEeHIalUK 110 OPraHU3alUHA CAMOCTOSTENBHOU PaOOTHI

1.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bz peeypeas | bubmuorpaduieckoe onrcanue
JTUTEepaTyphbl AIIEKTPOHHOM
bopme
DIIEKTPOHHO- VYac, M. Python u ananu3 qaHHBIX. [ DJIEKTPOHHBINA pecypc| —
1 JlonoiaHUTeNbHAs |OMOIMOTeUHas OnexrpoH. nan. — M. : JIMK Ilpecc, 2015. — 482 c. —
MTepaTypa cucreMa Pesxum noctyna: http://e.lanbook.com/book/73074 — 3ar. ¢
n3narenscTBa JIaHb [PKpaHa.
Huzameraunos, 111.Y. Ananu3 nanHsx: yaeOHOe mocoOue st
DIEeKTPOHHO- .
OcHOBHAs P BYy30B. [ DnekTponHbI pecypce] / 1. Y. Huzamernuuos, B.I1.
2 PymMmstaiieB. — OnekTpoH. nadn. — M. : HUAY MUOU, 2012.
muTeparypa crucTteMa
snarensersa Jans | 288 ¢. — Pexum gocrymna:
a http://e.lanbook.com/book/75847 — 3armn. ¢ skpaHa.
DJIEKTPOHHO- 3amsatuH, A.B. IHTeeKTyanbHbIN aHalnu3 JaHHBIX.
3 OcHoBHas OoubmmoTeyHast [DneKTpOoHHBIN pecypc| — DnekTpoH. naH. — Tomck : TT'Y,
nuTeparypa cucrema 2016. — 120 c. — Pexum goctyna:
u3narenscTBa Jlane |http://e.lanbook.com/book/91942 — 3arm. ¢ skpaHa.

HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:

1. -Python(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U UH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTTHHbI

No OcHoBHOE 000pyI0BaHNE, CTCH/IbI, MAKETHI, KOMITBIOTEPHAS] TCXHHKA,
Bun 3anaruit ayI_l MpeyCTaHOBICHHOE POTPaMMHOE 00eCTIedeHIEe, UCTIONb3yeMOe s
Pa3IMYHBIX BUJOB 3aHATHIMA
405 .
Jlextumn (1) MYJIBTUMEANIHAS C KOMITBIOTEPOM U MPOSKTOPOM
JlaGopatopusie 405 A 6
SALSTHS (1) YIUTOPHSI 000PYIOBAaHHAS TEPCOHATLHBIMUA KOMITHIOTEPAMH




