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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

JTUCIUILIHHBI

[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

CoBpeMeHHbIE TEXHOJIOTUH pa3paboTKu
[IPOrPaMMHOTO 00€CTICUCHHUS,
BorunciuTenbHas reOMETpUs B HHKECHEPHOM
[IPOCKTUPOBAHUH,

OducHble MPUIIOKEHUSA U TEXHOJIOTHH,
BrluncnurenbHas MareMaTuka,

OCHOBBI KOMIIBIOTEPHOT'O MOZEIUPOBAHUS,
MeTobl U CpeACcTBa HAYYHOU BU3YyaIM3alMH,
[IpakTHKyM 10 OCHOBaM KOMIIBIOTEPHOTO
MOJICJINPOBAaHUS,

TexHomoruu caMocTosITeabHOI paboThI CTy/IEHTA,
[Ipon3BOACTBEHHAs [IPAKTUKA, HAYYHO-

[lapaienbHble U paclpeieICHHbIE BEIYUCIICHHUS,
[Ipumenenne cuctembl ANSY'S K MOIETUPOBAaHUIO
bu3znYEeCKUX MPOIECCOB,

DYHKIMOHAIBHOE U JIOTHYECKOE
[IpOorpaMMHUpOBaHUE,

BbICOKOIIPOM3BOANUTEIbHBIE BEIUMCIICHNS HA
rpaduuecKux yCKOpUTENSIX,

[IporpamMmupoBanue it MOOUIBHBIX YCTPOUCTB,
[Ipumenenue cucteMbl ANSY'S Kk penieHuto
WH)KEHEPHBIX 337134,

[Ipou3BonCTBEHHAS IPAKTUKA, TPEAIUTIIIOMHAS

npaktuka (8 cemectp),




rccieIoBarebcKkas pabora (6 cemectp)

[Ipon3BOACTBEHHAs [TPAKTHUKA, HAYYHO-
rccrenoBarebckas padora (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

MeTo/bl M CpeACTBa HAYYHOW BU3yalIn3alluu

3HaeT: 0a30BbIE METO/Ibl MATEMATUYECKHUX U
€CTECTBEHHBIX HayK, IPOIPaMMHUPOBAaHHUS U
UH(POPMALIMOHHBIX TeXHOJorui Ymeet: meer
MPAKTUYECKHUM OMBIT: UCIIOIb30BaHMsI 0a30BbIX
METOJI0OB MaTEMaTUYECKUX U €CTECTBCHHBIX HAyK,
[IPOrpaMMHUPOBaHUs U HHPOPMALIUOHHBIX
TEXHOJIOTUH

OCHOBEI KOMIIBIOTCPHOI'O MOACIUPOBAHUA

3HaeT: 0a30BbIE METO/Ibl MATEMATUYECKHUX U
€CTECTBEHHBIX HayK, IPOIPaMMHUPOBAaHUs U
UH(QOPMALIMOHHBIX TEXHOJIOTHH YMeeT: IPUMEHSTh
0a30BbIE METO/IBI MATEMAaTHUECKUX U €CTECTBEHHBIX
HayK, IPOrpaMMHPOBAaHUS U HHPOPMALIMOHHBIX
TeXHOJ0rni VIMeeT NpakTUYeCKUH OIbIT:
UCII0JIb30BaHMsl 0a30BbIX METOJIOB MAaTEMAaTHYECKUX
1 €CTECTBEHHBIX HAyK, IPOTPAMMHUPOBAHUS U
MH()OPMAIIMOHHBIX TEXHOJIOTHM

O(i)I/ICHBIe IMPUIIOKCHUS U TCXHOJIOTNHU

3HaeT: OCHOBHBIC METOJbI HCITOJIb30BaHM
UH(OPMAITMOHHBIX TEXHOJOTHH YMeeT: paboTaTh ¢
COBpPEMEHHBIMU MH(OPMAIIMOHHBIMU TEXHOJIOTHUIMHU
meeT npakTUYECKUI ONBIT: UCIIOIb30BaHUs
COBpPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHI

TexHomoruu caMoCTOATENbHOM paboThl CTyIEHTa

3HaeT: MHCTPYMEHTHI U METO/BI yIIPABICHUS
BpPEMEHEM IIPH BHITIOJIHEHUH KOHKPETHBIX 3a71a4, a
TaK)K€ METO/IbI IUIAHMPOBAHUS CAMOCTOATEIILHOM
paboThI U COOCTBEHHOM JEATEIBHOCTH YMEET:
HCTIONIb30BaTh METO/BI CAMOCTOSTEIIBHOTO
COCTaBJICHHUS JOKyMEHTOB U 0oTueToB MMmeer
MPAKTUYECKUI OTIBIT:

[IpakTHKyM 10 OCHOBaM KOMIIbIOTEPHOTO
MOJIETUPOBAHHUS

3HaeT: YMeeT: MPUMEHSATh 0a30BbIE METOIBI
MaTeMaTH4YE€CKUX U €CTECTBEHHBIX HAyK,
MpOrpaMMHUPOBAHUS U HHPOPMAIIMOHHBIX
TexHosorui Mimeer npakTu4ecKui OmbIT:
HCII0JIb30BaHK 0a30BBIX METOJOB MAaTEMAaTHUYCCKHX
1 €CTECTBEHHBIX HAyK, IPOTPAaMMUPOBAHUS U
WH)OPMAITMOHHBIX TEXHOJIOTHI

BreraucionTensHas MaTeMaTuKa

3HaeT: 0a30BBIE METO/IBI MATEMATUYECKHX H
€CTECTBEHHBIX HayK, IPOIPaMMUPOBAaHUA U
WH(OPMAITMOHHBIX TEXHOJIOTHI YMEeT: MPUMEHSThH
06a30Bble METO/IbI MATEMAaTHYECKUX U €CTECTBEHHBIX
HayK, IPOrpPaMMHPOBAHUS 1 HHPOPMAITUOHHBIX
TEeXHOJIOTUH VIMeeT NpakTU4YeCKUi OIIbIT:
MCII0JIb30BaHMs 0a30BbIX METOJ0B MAaTEMATUYECKUX
1 €CTECTBEHHBIX HAYK, IPOrPaMMHUPOBaHUS U
UH(OPMAITMOHHBIX TEXHOJIOTHIA

BrranciauteabHas TreoOMCTpHA B HHKCHCPHOM
IMIPOCKTUPOBAHNN

3HaeT: 0a30BbIC METOAbI MATEMATHYCCKUX U
CCTCCTBCHHBIX HAYK, IIPOIrpaMMHUPOBAHUSA U




UH(POPMAIIMOHHBIX TeXHOJOorHi Ymeet: meer
NPaKTUYECKHH OMBIT: CIOIb30BaHUs 0a30BBIX
METOJIOB MaTEMaTUYECKUX U €CTECTBECHHBIX HayK,
POTrpaMMHUPOBaHMS U MH(MOPMAIIIOHHBIX
TEXHOJIOTUH

CoBpeMeHHbIE TEXHOJIOTHH pa3padboTKu
POrpaMMHOTO 00eCreueHHs

3HaeT: OCHOBHBIE TEXHOJIOTHH Pa3pabOTKH
MPOrpaMMHOT0 00eCTIeYeHHsI, OCHOBHbBIE METO/IbI
[IPOEKTUPOBAHUS U IPOU3BOICTBA IPOIPAMMHOIO
MPOAYKTa, IPUHIUIIBI TOCTPOEHUS, CTPYKTYPBI U
preMbl pabOThI C MHCTPYMEHTATbHBIMU
CpeICTBaMHU, MOJJICPKUBAIOLIIIME CO3/JaHKE
[IPOrPaMMHBIX IPOIYKTOB U IPOrPaMMHBIX
KOMILJIEKCOB, UX COMPOBOXKACHHUS,
aIMUHUCTPUPOBAHUS U Pa3BUTHS (3BOIOLUH)
YMeeT: paboTaTh C OCHOBHBIMU TEXHOJIOTUSIMU
pa3pabOoTKH MPOrpaMMHOro obecredeHus,
MCIIOJIb30BaTh METO/Ibl IPOEKTUPOBAHUS U
[IPOM3BO/ICTBA IPOIPAMMHOIO TPOAYKTA, IPUHLIUIIBI
MOCTPOEHUS, CTPYKTYPBI U IPUEMBI PAOOTHI C
MHCTPYMEHTAJIBHBIMH CPEICTBAMU,
MOJIEPKUBAIOIIMMHU CO3IaHUE ITPOTPAMMHOTO
npoaykra MMeeT npakTH4eCcKuid OMbIT:
MCIIOJIb30BaHMsI OCHOBHBIX TEXHOJIOTHI pa3paboTKu
POTrPaMMHOTO 00eCTedeH s, TIPUMEHEHUS] METOZIOB
MPOEKTUPOBAHUS U IPOU3BOICTBA IPOIPAMMHOTO
MPOAYKTA, IPUHIUIIOB IOCTPOEHUS, CTPYKTYPBI U
pUEeMOB padOThI C UHCTPYMEHTAIbHBIMU
CpEICTBaMHU, NMOJEPKUBAIOLIMMU CO3JaHHE
MPOrPaMMHOTO MPOAYKTA

[Ipon3BOCTBEHHAS MPaKTHKA, HAyYHO-
nccienoBareabckas padora (6 cemectp)

3HaeT: YMeeT: aHaJIM3UpOBaTh U
CHUCTEMaTHU3UPOBATh MOJYUYEHHYIO HH(OPMAIIHIO,
BbIOMpaTh MPUEMBI U METOJIbI €€ 00paboTku meeT
MIPAKTUYECKHUI OIBIT: ONPEACICHUS U PELICHUS
Kpyra 3a7ad B paMKax IO0CTaBJICHHOM 1IN,
[IPUMEHEHUSI METOAO0B TPOEKTUPOBAHUS U
[IPOM3BO/ICTBA IPOIPAMMHOTO MTPOAYKTA,
[IPUHLIAIIOB IIOCTPOECHMUSI, CTPYKTYPBI U IPUEMOB
[pabOThl C THCTPYMEHTAJIBHBIMU CPEJICTBAMH,
MOJIEPKUBAIOIIMMHU CO3AaHUE ITPOIPAMMHOTO
MPOAYKTa, UCTIOIb30BAHUS 0A30BBIX METO/IOB
MaTeMaTU4YECKUX U €CTECTBEHHBIX HayK,
IPOrpaMMHUPOBaHUs U HHPOPMALIMOHHBIX
TEXHOJIOTUH, IPUMEHEHUSI OCHOBHBIX METOZIOB
00paboTKu MHGOPMALIMH JIJIST PEIICHUSI
MIPAKTUYECKHUX 3314, CAMOCTOSITEIbHOTO MTPUHSITHS
000CHOBAHHBIX SKOHOMHUYECKHUX PELIEHUI B CBOEH
YKU3HEIEATEIbHOCTH, UCIIOIb30BaHUS HEOOXOAUMOM
nH(pOpMAIMHN U3 TEKCTOB PO eCcCHOHAIBHOMN

HAIIPpaBJICHHOCTHU

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0uas TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3.e., 144 4., 73,25 4.

KOHTAKTHOM paboThI




Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
7
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 70,75 70,75
C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
3HaKOMCTBO ¢ OMOIMOTEeKOM BU3yanu3amuu matplotlib 11 11
[TonroroBka k 3a4eTy 18 18
3HaKoMCTBO ¢ 00ooukoii Jupyter u [Python 11,75 11.75
Brinonnenne KypcoBoit paboTbl 30 30
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalMs 9,25 9,25
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - aud.3auet,KP

5. Conep:kaHue IMCUUNIMHBI

No OObeM ayTUTOPHBIX 3aHATHI 110 BUJIaM B Yacax
HanmenoBanue pa3aenoB IUCHUIUIMHBL
pasnena Bcero JI 113 JIP
1  |BBeneHue B aHaJIN3 JaHHBIX 14 8 0 6
2 |KoppensunoHHbBIN aHAIN3 8 4 0 4
3 |PerpeccroHHBIN aHAJIN3 8 4 0 4
4 |KiactepHblil aHAJIN3 8 4 0 4
5  |AHanu3 BpEMEHHBIX PSAAO0B 8 4 0 4
6  |[dpyrue MeTOabl aHATU3A 10 4 0 6
7 W HTEIUIeKTyaIbHBIN aHATN3 TaHHBIX 8 4 0 4
5.1. Jlekuum
Ne Ne Koa-
nexumlpasiena HanmeHoBaHMe niy KpaTKoe COAEPKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1  |BBexenue B aHanM3 JaHHBIX. IHCTPYMEHTHI U 00J1aCTh IPUMEHEHUSI. 4
2 1 |[xanbl u3mepenus. IlpoBepka cTaTUCTUUECKUX THIIOTES. 4
3 ’ Koppensunonssil ananu3. OneHKa CBs31 KOJIUYECTBEHHbBIX U KaU€CTBEHHBIX 4
MEePEMEHHBIX.
4 3 Perpeccuonnsiii ananmus. Koaddummentsr perpeccnn. MHK. 4
MyJIBTUKOJZINHEAPHOCTD.
5 4 KJ'IaCTepHBIfI aHanu3. OyHKIMKU pacCTOSIHUS U cxoAcTBa. Mepapxuueckuii 4
KJIACTEPHBII aHaJIu3.
6 5 |Bpemensnsle psanbl. Tpena. CezoHHocTh. [IpoBepka psina Ha CiIy4aliHOCTb. 4
7 6 |ducnepcuoHHsbIi aHanu3. DakTopHbIN aHann3. MeTon IaBHBIX KOMIIOHEHT. 4
8 7  |OG30p HeMpoCceTeBbIX U FEHETUUECKUX aJITOPUTMOB 4




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIaboparopHblie padoThI

Ne Ne y Koz-
sansTuspasena HaumeHnoBanue min KkpaTkoe cofepkaHue J1abopaTopHOi paboThI BO
4acoB
1 1 Bgenenue B Python myis aHanmza gaHHbBIX. 3HAKOMCTBO C HHCTPYMEHTAMHU 4
Jupyter/Colaboratory/Pandas
4 1  |Busyanuzamusi JaHHBIX U BEIYMCIIEHUE MPOCTEUIINX MapaMETPOB JaHHBIX 2
3 2 (IIpoBeneHne KOPPEISIIMOHHOIO aHAIN3A 4
4 3 |PemieHue 3aauu perpeccuu U OIICHKA €€ KauecTBa 4
5 4  [[IpoBeneHus KJIacCTEpHOIO aHAIM3a M BU3YyaJIM3alisl MOITYYEHHbBIX PE3YIbTaTOB 4
6 5 |Ananus BpemeHHoro psaa. ARIMA mozens. 4
7 5 MHOroMepHOe MIKAIUPOBAHNUE U METOJI TIABHBIX KOMITIOHEHT JIJISl TIOHUKECHUS 4
pa3MepHOCTH
8 6 |DaxTOpHBIN aHAIN3 2
9 7  |[locTpoeHue HelipoceTH Ha OCHOBE HaOopa naHHbIX MNIST 4
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Crucoxk nureparypsl (¢ ykazaHUEM Kon-
[TonBun CPC pasnesos, maB, crpanuil) / cceika Ha  |{CemecTp| BO
pecypc 4acoB
iiig?(ﬁ;?o ¢ GubmmoTeKOi BH3yaIHMAIIH https://matplotlib.org/stable/users/index 7 11
MoproToBKa K 3aueTy 1333’Mﬂ [2], tmaBwr 1, 2, 3,4,5,7,9,10, 11, 7 13
3nakoMcTBO ¢ obonoukoit Jupyter u [Python |https://docs.jupyter.org/en/latest/ 7 11,75
BrinonHeHne KypcoBoit paboThl OYM/ [1]-[3] 7 30

6. TeKyll_[I/Iﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHASA aTTECTAIlUA

KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOM CHCTEME OIICHUBAHUS PE3yJIbTaTOB
y4eOHOM JIeSITEIIBHOCTH 00yJaIOIIUXCHI.

6.1. Kontposabubie meponpusitus (KM)

Ha3zBanue Yuu-
Ne | Ce- Bun Makc.| Ilopsanox HauucieHus
KOHTpOJbHOTO |Bec THIBa-
KM|mecTp| KoOHTpOIsS Oamn OaioB
MEPOIPUATHS ercs B [TA
OueHka cyMMupyeTcst U3
JlaboparopHas CJICTYIOIINX OIICHOK:
Texymumii pabora: 1) 3agaHue BBIMOJIHEHO [ depeHIIpOBaHHBI
1| 7 Y Bgenenue B 1| 5 |[BoBpems -2 Ganna; p p
KOHTPOJIb 3a4yeT
Python st OIIEHKa CHMXaeTcs Ha 1
aHaJM3a JaHHBIX 0aJuT 3a MPEBHITIICHUE
CPOKOB CJIauy 3aJaHHsI 110




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:
Buzyanuzanus
JaHHBIX

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:
KoppensiimonHbIi
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:
Perpeccuonnsiit
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:
Knacrepnsiit
aHaIu3

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
pabota: aHanus
BPEMEHHBIX
psoB

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:
ITIOHM>XXCHU S
pa3MepHOCTH

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

JlaboparopHas
pabora:
DakTOpHBIN
aHam3

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

Texymni
KOHTPOJIb

JlaboparopHas
pabora:
HEUPOHHBIE CETH

OrneHKa CyMMUpPYETCS U3
CJICTYFOIINX OIECHOK:

1) 3aj1aHK€ BHITIOJIHEHO
BOBpeMms - 2 Oaia;
OIICHKA CHIKaeTcs Ha 1
0aJuT 3a MPEBHITIICHUE
CPOKOB CJIauu 3aJ]aHUs 110
HEYBAKUTEIIHHOMN
npuurHe 6osee, yeM Ha 2
Henenu, uin Ha 2 Oaa -
Ooiee 2 HEJEb;

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

¢ depeHIMPOBAHHBIT

3a4CT

10

ITpome-
JKyTOUHAas
arTecTauus

3auer

10

CrynenTty 3agaroTcs 5
BOTIPOCOB M3 Pa3HBIX TEM
Kypca. 3a KaKIbIit
BEPHBIN OTBET CTYJCHT
nosyyaet 2 6anna. 3a
JACTHYHO BEPHBIN WU
HETIOJHEIN OTBET 1 Oa.
3a HeBepHBIN OTBET
0aJIIbl He HAUMCIISFOTCS.

nudGepeHpoBaHHbII

3a4CT

11

Kypcosas
paboTa/mpoeKT

Ananuns
IIPEIMETHON
oOnactu

Heo0xonumo HallTH XOTsS
ObI OIMH UCTOYHUK
(KHUTY WIH CTaTbhlo),
OINucaTh NPEAMETHYIO
00J1acTh U pelIaemMyo
3a1auy.

Kpurepuu oneHku:
3aJJaHHE BBITOJHEHO
BOBpeMs - 2 Oasuta, HHa4e
-0 6a110B;

[PacCMOTPEHO HECKOJIBKO
CYLIECTBYIOIUX PELICHUN
TaHHOM 3amaun - 1 0as.

Kyp-
COBbIe pabOTHI

12

Kypcosas
[paboTa/mpoeKT,

ITocTanoBka
3aa4u

Kpurepun onieHkH:

- 3a1aHye BEIIOJIHEHO
BOBpeMs - 3 Gana

- ChopmynupoBaHa Tema
- 1 6amn

- BeiObpan Habop gaHHBIX
It aHanausa - 1 6ain

Kyp-
COBBIE Pa0OTHI

13

Kypcosas

a0b0Ta/TPOEKT,

Brinonnenue
aHaian3a

15

KpI/ITCpI/II/I OLICHKHU

- [ToHATHOCTE - €CTh

Kyp-

COBBIE Pa0OTHI




KOMMEHTapUHU KO BCEM
dTaraM aHaiam3a - 5
0aJIIoB

- AHanM3 COEPKUT
BH3yalU3aIiy - 5 0asioB
- AHanM3 COEPKUT
BBLIBOIBI - 5 0aIJIOB
MakcuMalibHas OlleHKa 3a
3aganue — 15 0amos.

Kypcosas

14 paboTa/mpoeKT

Kputepuu omieHKH:
IlonroroBneHa
Mpe3eHTanus - 5 6amioB
B ycTHOM nokiane
CTYJIEHT MOKa3bIBaET
3HAHUS O MPOCKTHBIX
pemennsx B KP,
cBOOOJIHO OnepUpyeT
TEPMUHAMU
MMPUMEHHUTEIHHO K
[paccMaTpuBaeMoii 3a1aue
- 5 0annoB

CTyIeHT MOXET OTBETHUTH
Ha OOJIBIIIMHCTBO
BOIIPOCOB YJICHOB
KOMMCCHH - 5 0aJJIOB

Kyp-

3ammra KypcoBoi 15

COBbIe PabOTHI

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun npomexyTouHOR
aTTeCTalyu

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBaHUs

KypCOBbIE pabOThI

3a J1Be HeZleau 10 OKOHYAHHUS CEMECTpa CTYIEHT
MPEAOCTABISIET PYKOBOAUTEIIO MOSCHUTENBHYIO 3allHCKy Ha
npoBepky. [Ipu oTCyTCTBUM 3aMedaHui PYKOBOJIUTEb
JIOIyCKAaeT CTYyAEHTA K 3aIIHUTE, YTO MOATBEPKIAETCS
MOJNKCHIO HA TUTYJIBHOM JINCTE MOSCHUTEIBHOMN 3aIIUCKH C
yKa3aHHEM JaThl JOMyCKa. 3aluTa KypcoBoi paboThI
MIPOBOJUTCS MyOIUYHO TIepea komuccueid. Ha 3amure
CTYACHT JIeJIaeT YCTHBIN JOKIIAJ, KOTOPBIA COIIPOBOXKIAETCS
MIPE3EeHTAIEN, U OTBEYAET HA BOIPOCHI KOMUCCHUHU.
OTtnenpHBIC TANbl KypCOBOM pabOTHI OIIEHUBAIOTCS B
TedeHue cemectpa. MiTorosast olieHKa BBICTaBISAETCA MOCTIE
3aIUTHI.

B cooTBeTCTBUH
ci. 2.7
I lonosxenus

nudepeHITpoBaHHBII
3a4er

CTyneHT MOXET yJIy4lINTh CBOM PEUTHUHT, PO
KOHTPOJIBHOE MEPOIIPUATHE POMEKYTOUHON aTTECTALNH,
KOTOpOE€ He sABJsieTcs 00s3aTenbHbIM. KOHTponbHOE
MEPONPHUATHE POMEKYTOUYHOMN aTTeCTalMy IPOBOAUTCS BO
BpeMs 3aueTa B BUJE YCTHOrO onpoca. CTyqeHTy 3aatoTcs 5
BOIIPOCOB M3 pa3HBIX TeM Kypca. CtyneHTy gaetcs 60 MUHYT
Ha MIOATOTOBKY OTBETOB. 3aTEM CTYJAEHT 03BY4YHMBAET CBOU
OTBETBI.

B cooTBeTCcTBUHI
cmm. 2.5,2.6
[Momoxenus

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Ne KM

Pe3ynbrarer 00yueHus
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YK-6

YmeeT: hopMynupoBaTh HENN JINYHOCTHOTO U
MpodeccCuOHANbHOTO PAa3BUTHS U ONPEAEIATH YCIOBHS UX HHH A
TOCTHOKEHUS

YK-6

lMeeT npakTUUECKUI OMBIT: MJIAHUPOBAHUS
CaMOCTOSITEIFHOU PaOOTHI M COOCTBEHHOM JCSITEIIPHOCTH

[1K-2

MMeeT npakTUUECKUi OMBIT: UCIIOJIH30BAHUS Oa30BbIX
METOJIOB MaTEMaTHYECKUX U €CTCCTBECHHBIX HayK, HHHE A [ + It
[IPOrpaMMUPOBAaHUS U HHPOPMAILIMOHHBIX TEXHOJIOTUI

@OHIBI OLIEHOYHBIX CPEJCTB MO KAKIOMY KOHTPOJIBHOMY MEPOIIPUSATHIO
HAXOJATCS B IPUJIOKEHHSX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHAILL N0 OUCYUNIUHE, UMeIowuecs 8 bubiuomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
OO61re pekoOMEeHIalUK 110 OPTraHU3alUKA CAMOCTOSTENHHOU PaObOTHhI

l.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHoll pabomsl CmyoeHma:
OO6mIre pekOMEeHIAINH 110 OPTaHU3AINHA CAMOCTOSTENHHOU PAOOTHI

1.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HanmenoBanue
No Bz peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATyphl JIEKTPOHHOU
dbopme
DNEeKTPOHHO- VYac, M. Python u ananu3 qaHHbIX. [ DJIEKTPOHHBINA pecypc| —
1 JlonomHUTENbHAS [OMOIMOTEUHAS OnextpoH. nan. — M. : JIMK Ilpecc, 2015. — 482 ¢c. —
MTepaTypa cucreMa Pexxum noctyna: http://e.lanbook.com/book/73074 — 3aru. ¢
n3narenbcTBa JlaHb [PKpaHa.
Huzameraunos, 111.Y. Ananu3 ganasix: yaeOHoe mocodue st
DNEeKTPOHHO- .
OCHOBHAS 16O HAs BY30B. [DnexTponHsiii pecype] / LY. Huzameraunos, B.I1.
2 PymsHiieB. — DnekTpoH. gan. — M. : HUAY MUOU, 2012.
nuTeparypa cucTemMa i
snatensersa Jams | 288 c. — Pexxum pocryna:
A http://e.lanbook.com/book/75847 — 3ari. ¢ skpaHa.
DIEKTPOHHO- 3amsaTuH, A.B. IHTemekTyanbHbIi aHAIN3 JaHHbBIX.
3 OcHoBHas OoubmmoTeyHast [OnexTpoHHBIN pecypc] — OnekTpoH. naH. — Tomck : TT'Y,
nuTeparypa cucTemMa 2016. — 120 c¢. — PexxuMm goctyna:
n3narenscTBa Jlans |http:/e.lanbook.com/book/91942 — 3ari. ¢ skpaHa.

IlepeueHs MCMIONIB3yEMOTO IPOIrPAMMHOIO 00OECTIEYEHHUS:

1. -Python(6eccpouno)




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITLIOTEPHASI TCXHHKA,

. No
Bun 3ansruit ayn NPEAyCTAaHOBJICHHOE MIPOTPAMMHOE 00eCIIeUueHHE, UCTIONIb3YEeMOE IS
al Pa3IMYHBIX BUJOB 3aHITHIMA
Jlabopatopusie 405
Aynutopusi 000pyI0BaHHAs EPCOHATBHBIMHA KOMITBIOTEPAMU
3aHATHUS (1)
405

Jlexuun 1) MYJIBTUMENNIHAS C KOMIIBIOTEPOM U IIPOEKTOPOM




