degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: IIponBuHyTast BU3yanu3alus U aHAJIUTHKA JaHHBIX
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 2
KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 22 BCETO, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
cemuHapsl: 20 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 83 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3
[IporpamMmy cocraBunu:

T.P. MuHHaXMETOB, METOOUCT
K.A. Jlanina, MeTOIHMCT

[Tporpamma oOCy>X/IeHa Ha 3aCEJaHUU LIEHTPA JOTOJTHUTEIHHOTO, TOTIOITHUTEILHOTO MPOPECCUOHATBHOTO H
oHnaitH-oopazoBanus "I[lyck" 01.03.2025



AHHOTANMA

[enbro TaHHOW JAUCIUIUIMHBI SBJSIETCS JaTh NPaKTUYeCKHe HaBBIKU NpuMeHeHus sizbika R, IDE R-studio n
OCHOBHBIX ITaKETOB JIs1 aHalu3a AaHHbIX. CTYIEHT MOcie OCBOCHUS Kypca OyJeT MOHUMAaTh OCHOBHBIEC AKEThI

nporpaMMHoOU cpeasl R, ocHOBBI cuHTakcuca R.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Jare npakTuueckue HaBblku puMeHeHus si3bika R, IDE R-studio 1 0CHOBHBIX MakeToB /ISl aHaIn3a

JaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

° O6yLII/ITB OCHOBAaM f3bIKa IMPOrpaMMHUpPOBAHUSA R;

* HayuuTh nonb3oBaThes IDE R-studio;

¢ O3BHAKOMUTH C OCHOBHBIMM IMTaKE€TAMU JJId aHaJIn3a JaHHBIX C IIOMOIIBIO R,

* (GopMHpOBaHHE y CTYJICHTOB OCHOBHBIX OMOMH(OPMATHUECKUX HABBIKOB M TPUOOpPETEHUE UMH
MPaKTHYECKOTO OIBITA, HEOOXOJMMOTO JIJIsl IPOBECHUSI CAMOCTOATEIILHBIX HAyYHBIX MCCICIOBAHUHN B

00J1acTH CUCTEMHOI OHMOJIOTHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccCHOHANBHOTO  Pa3BUTHS,  ONPENENATh H
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTAIbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPHU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 Cniocob6eH pa3pabaTbiBaTh
MaTeMaTHueCKHe MOJICIH M IPOBOAUTH UX
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-3.2 Biazeer wuccieqoBarelibCKUMU METOJaMU U
CIIOCOOEH WCTONB30BaTh WX IPH PENICHWH HOBBIX 3a/ad,
NpUMEHSIST 3HAHWUS W3 pa3jIMYHBIX O0JacTeld Hayku
(TeXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMHU pEIIEHHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlaNnTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHMs 3a/1a4 B 001acTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.3 CnocobeH afanTupoBarh 3apy0eiKHbIE KOMILICKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€UE€CTBEHHBIX MPEANPHUATHI

OIIK-6.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus




OIIK-6 CriocoOeH BeIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJEPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHue
MH()OPMAIIMOHHBIX M aBTOMATU3UPOBAHHBIX CHCTEM

OIIK-6.5 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBLHO-DKOHOMHUYECKUE U

npodeccuoHabHbIe 3HAHUS sl PEHICHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

- OCHOBHBIC ITaKCTHI HpOFpaMMHOﬁ Cpcabl R,

- OCHOBHI cuHTakcuca R.

- IPOrpaMMHPOBATH Ha s3bIKE R;

- IMIUIEMEHTHPOBATh U OTJIAXKUBATh OMOMH(OPMATHUECKUE aJITOPUTMBI;
- peann30BBIBATH CTATUCTUYECKHUH aHAIN3 B IPOrpaMMHOM cpene R.
BIAJIETh:

- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00hEeMaMul OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHMSI U OCYIIIECTBICHUS MHOTOCTYIIEHUATOTO OMOMH(POPMATHYECKOTO aHATN3a.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Pa3Benananus naHHBIX, IPOJIBUHYTas 7 25
BH3yaJlM3alusl TaHHBIX
2 JomnonauTensHbIe BO3MOXKHOCTH Pandas 5 16
3 ViydireHne kauecTBa KJlacTepU3aluu 2 2 10
4 Ilouck anomManuii JuIe aNrOPUTMOB 3 23
0OyYeHHsI C yUUTeIeM
5 [Tonmxenue pazmepHOCTH 3 9
Nroro gacos 2 20 83
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. Pa3Benananu3 JaHHBIX, IPOJBUHYTAS BU3yaTU3allns JaHHBIX

Buner Buszyanuzanuu napopmanuu. Exploratory data analysis. O6HapykeHue BIOPOCOB.

2. JlomonHKUTENBHBIE BO3MOXKHOCTH Pandas




Pabora co Bpemenem. Buzyanuzanus ¢ nomomisio Pandas. [Ipumenenue co6cTBeHHBIX (QyHKITHA.

3. VYnyuleHue KayecTsa KilacTepu3aluu
OCHOBBI KJIaCTE€pU3aLNH, BU3yaJlbHasl OLIEHKA KauecTBa pabOThl alropuTMa.

4. Tlounck aHOMaNHii AJIsl AITOPUTMOB 00YUYEHHS C YUUTEIEM

Beenenwne B anomanuu. [Touck aHomanuit Ha ocHoBe anroputmoB (SL). [Touck aHomanmii Ha OCHOBE
anroputmoB (UL).

5. IloHmkeHne pa3sMepHOCTH

Mertonbl TIOHW)XKEHHS pa3MEpHOCTH (IMHEWHBbIE, HeluHeWHbe). [paduyeckoe npencrapBieHue
JIAHHBIX TIOHWKEHHOW pa3MepHocTH. OreHKa 3QPEKTHBHOCTH pabOThI aTOPUTMOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

OO6opynoBanue, HEOOXOIUMOE Il CEMUHAPOB: ayAUTOPHUs, KOMIBIOTEP U MYJIbTUMEINHHOE
o0opynoBanue (MpoeKTop, 3BykoBas cucrema), UNIX cepBep ¢ OTACTBHBIM aKKayHTOM JUIsl KaXKIOTO

CTyAEHTa
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. AnroputMmsl U cTpyKTyphl JanHbIX [Texct]| / H. Bupr ; nep. ¢ anrn. /1. b. [logmmBanosa .— 2-e u3n.,
uctp. — CII6. : Hesckmii [{nanexr, 2001,2005 .— 352 c.
2. Python u ananu3 nanusix, [lepBuunas o06paboTka gaHHBIX ¢ npuMeHeHueM pandas, NumPy u
[Python / V. Makkuau. — Mocksa, IMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(nara obpamenus: 26.01.2021). - [lomuslit Texket (Pexum nocryna : u3 cetu MOTHU / YnaneHHsii

JOCTYI)
JlononHuTeNbHAS TUTEpATypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1.
https://biconsult.ru/services/razvitie-bi-sistem-trendy-i-dvizhenie-v-storonu-abi-vzglyad-so-storony-viz

ualizacii
2. https://www.unisender.com/ru/glossary/business-intelligence/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Hoctyn B UnTepHet, UNIX cepBep ¢ OTaEIbHBIM aKKayHTOM JUISl KayKJIOTO CTyAeHTa. /[ yactu
3aHATUi notpedyercs Zoom. Google Drive anst moctyna k Mmatepuanam Kypca. [IpuBercTByercs
HaJINYMe BO BpeMs 3aHATHUH cMapT(OHOB/HOYTOYKOB ISl Y4aCTHs B MHTEPAKTUBHBIX YIIPAKHEHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX [T
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUS OTIEIBHBIX TEM, BOIPOCOB, CJIEIyeT OOpamiarhCs 3a KOHCYJbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 2

KBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

T.P. MuHHAXMETOB, METOJIMCT
K.A. JlanuH, MeTOIUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTH X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-3.2 Biazeer wuccieqoBareIbCKUMU METOJaMU U
CIIOCOOEH WCTONh30BaTh WX MPH PENICHWH HOBBIX 3a/ad,
NpUMEHSIST 3HAHWUS W3 pa3jIMyHBIX O0JNacTel Hayku
(TexHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMHU pEeIIEHHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmm3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
oopmMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.3 CnocobeH afanTupoBarh 3apyOeiKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TIMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJEPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-6.5 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBHO-DKOHOMHUYECKUE U

npodeccuoHaIbHbIE 3HAHUS sl PEHIeHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCJIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHUA NUCHUILIJIMHBI «HpO,I[BI/IHyTafI BU3ByAJIM3allUsd U aHAJIMTUKA HAHHBIX» 06y‘laIOH.IHI>iCH

JOJIKCH:

3HATb:

- OCHOBHBIE ITAKETHI IPOIPaMMHON cpenpl R;

- OCHOBBI cHHTaKcuca R.
yMeTh:
- IPOrpaMMUPOBATh Ha sI3bIKE R;

- IMIUIEMEHTHPOBATh M OTJIAKUBATh OMOMH(POPMATHUECKUE aJITOPUTMBL;
- peaJIM30BBIBaTh CTATUCTUYECKHUM aHAIN3 B IPOrpaMMHOU cpeze R.




BJIAA€Th:

- HaBbIKAMH Pa0bOTHI ¢ OONBIIMMU 00beMaMH OUOJIOTHYECKUX JJAHHBIX;
- KyJBTYypO# TTAHUPOBAHUSI U OCYIIECTBICHUS MHOTOCTYIICHUATOTO OMOMH(POPMATHUCCKOTO aHATH3a.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpeMst TeKyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTDH Ha CIIEIYIOIINE BOIIPOCHL:

1. Crenepupyiite nBa ciyyaitubix [lyacconoBckux Habopa o 200 uuncen, onus ¢ cpeanum 0.5, npyroii
c cpeaanM 3. EcTb sin MeXly HUMH JIMHEWHas 3aBUCUMOCTbH?

2. Kakas cTpykTypa NOZOHAET JUIsl XpaHEHUsI 3HAYCHUH TeMIIEpaTypbl, H3MEPIEMON €XKeJ4acHO Yy MITH
OonpHBIX 3a cyTkH. Co3maiiTe Takylo CTPYKTypy W 3allOJIHUTE €e CiaydalHbIMH JaHHbIMU. Korma y
BTOPOTO MalueHTa Temneparypa Obuia Boiie 40 rpamycoB?

3. Co3paiiTe HOBYIO YHCIIOBYIO IIEPEMEHHYIO NEW_var B JaHHBIX mtcars, KOTOpasi COACPKHUT CAUHULIBI B
CTpOYKax, €CIM B MalllMHE HE MEHbIIE YeThIpEX KapOroparopoB (mepemeHHas "carb'") wimu Ooublie
mecTd UMIMHAPOB (mepemenHas "cyl"). B cTpoukax, B KOTOPBHIX YCJIOBHE HE BBIIOIHSETCS, JOJKHBI
CTOSATH HYJIH.

4. B paradpeiime mtcars co3maiiTe HOBYIO KOJIOHKY (TIEpEMEHHYIO) IOJ Ha3BaHHEM even_gear, B
KOTOpO# OyIyT eIWHHMIBI, €CIIM 3Ha4eHHE IMEePEeMEHHOW (gear) 4eTHOEe, M HYJIU €CJIU KOJINYECTBO
HEYETHOE.

5. Cozpaiite 3 nuHeWHble TNepeMEHHbIE OJWHAKOBOM NJIUHHBI C TPOM3BOJIBHBIMH Ha3BaHUSMU,
coaepkaue [IpoBepbTe, ACHCTBUTENHFHO I CyMMa MEPBBIX JBYX YHCEN CTPOro OOJbIIE, YeM TpPEeThe
gucno. Pesynbrar cpaBaenust (TRUE niu FALSE) coxpanuTe B HOBYIO epeMEHHYIO ¢ UMEHEM result.
6. IlpeBparute naradpeiim mtcars B JUCT U CO3JAHTE HOBBIA 3JEMEHT JIUCTA IOJA Ha3BaHHEM
even_gear, B KOTOpPOil OylyT €OUHHUIIBI, €CJIM 3HAu€HHE NEePEeMEHHOM (gear) 4eTHOe, M HYIH €CiH
KOJIMYECTBO HEUETHOE.

7. Cozpaiite CTpyKTypy sl XpaHEHUsI UIMEHH, ()aMUIIMKU, BO3PACTa U I0JIa TPEX YEJIOBEK U 3allOJIHHUTE
ee. Kak caenarb mpocToii mouck no dpamumuu?

8. IlesHBIN wIeT Mo MocTy mHUpUHON | maroB. Kaxkaplii mar mbsiHBIA cMelaeTcsl clydyailHoO Ha OfMH
miar BIpaBO WM BieBO. Eciu mbsHBIA mepecTynuT uepe3 Kpail Mocta — OH mnagaer. Hanummmure
(GYHKIMIO, KOTOpas CYMTACT, CKOJIBKO INAroB cieiaeT NbsHbI a0 maaenus. lllupuna mocra u
MOJIOKEHHUE MbSHOTO — HavyasbHble apametpsl. Drunken path(l), BeiBox: ‘Our boozer will fall at n-d
step’.

9. Hammmure ¢yHKUMIO, KOTOpas TNOIy4aeT Ha BXOI [JBE JKCIIEPUMEHTAIbHO MOMEPEHHBIC
3aBucumoctu (x1,y1,x2,y2), anmpokCUMHpPYeT UX MPSIMBIMA METOJAOM HaWMEHBIIUX KBAaJIparoB H
BO3BpAILAaeT KOOPJUHATHI IEPECECUCHUSI.

10. Hanummumre ¢QyHKOMIO, KOTOpas cpaBHHBAaeT HAaOOp CJIOB OIWHAKOBOW JIMHBL M BO3BpAlILaeT
MaTpHUIly HONApHBIX PACCTOSHUI — OO0 HECOBIAAAIOIINX OyKB.

11. Hanmumure (yHKUMIO, KOTOpasi pUCYeT TPAGKTOPHIO JIyHbI oTHOCHTEIbHO ComHua. Cuurtarh, 4TO
3eMJIsl JIBIXKETCS paBHOMEpHO co ckopocThio V1 Bokpyr ComnHma mo opbute paamyca R1. Jlyna
JBWDKETCS] PABHOMEPHO CO CKOPOCTBIO V2 BOKPYT 3eMJIH 110 opOuTe paguyca R1.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH HHTEPAKTUBHBIC O0CYKACHUS B yaTax Kypca, 4To OyIeT SBISATHCS
JOMAIlHUM 3a7aHieM. BO3MOXXHO BBINOJIHEHHWE MAaTEHTHOTO IMOUCKA B KAaYeCTBE CAMOCTOSITENIBHOM
3a7a4d. YCIEIIHOe BBITOJHEHUE BCEX 3a/IaHMid 110 KypCy M BBIIOJIHEHHE KOHTPOIBHBIX CPE30B 3HAHUMA
JlaeT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Crenepupyiite nBa ciyyaitubix [lyacconoBckux Habopa o 200 uuncen, onus ¢ cpeanum 0.5, npyroii
¢ cpeaanM 3. EcTb sin MeXly HUMH JIMHEWHas 3aBUCUMOCTbH?

2. Kakas cTpykTypa NOZOHAET JUIsl XpaHEHUsI 3HAYCHUH TeMIIEpaTypbl, U3MEPIEMOM €XKeJacHO Y MITH
OonpHBIX 3a cyTKH. Co3maiiTe Takylo CTPYKTypy W 3allOJIHUTE €e CiaydaiiHbIMH JaHHbIMU. Korma y
BTOPOTO MalueHTa Temmeparypa Obuia Boitie 40 rpamycoB?

3. Co3paiiTe HOBYIO YHCIIOBYIO IIEPEMEHHYIO NEW_var B JaHHBIX mtcars, KOTOpasi COACPKHUT CAUHULIBI B
CTpOYKaxX, €ClIM B MalllMHE HE MEHbIIE YeThIpEX KapOroparopoB (mepemeHHas "carb") wimu Oounblie
mecTd UMIMHAPOB (mepemenHas "cyl"). B cTpoukax, B KOTOPBHIX YCJIOBHE HE BBIIOIHSECTCS, JOJKHBI
CTOATH HYJIH.



4. B paradpeiime mtcars co3maiiTe HOBYIO KOJIOHKY (TIIEpEMEHHYIO) IOJ Ha3BaHHEM even_gear, B
KOTOpO# OyIyT eOWHHIBI, €CIIM 3Ha4eHHE INEePEMEHHOW (gear) 4eTHOEe, M HYJIU €CJIU KOJINYECTBO
HEUYEeTHOE.

5. Cozpaiite 3 nuHeWHbIe TepeMEHHbIE OJWHAKOBOM NJIUHHBI C TPOM3BOJILHBIMH Ha3BaHUSMU,
coaepkaue [IpoBepbTe, ACHCTBUTENHFHO I CyMMa MEPBBIX JBYX YHCEN CTPOro OOJbIIE, YeM TpPEeThe
yucno. Pesynbrar cpaBaenust (TRUE niu FALSE) coxpanuTe B HOBYIO EpeMEHHYIO ¢ UMEHEM result.
6. IlpeBparute naradpeiim mtcars B JUCT U CO3JAHTE HOBBIA 3JEMEHT JICTA IOA Ha3BaHHEM
even_gear, B KOTOpPOi OylyT €QUHHUIIBI, €CJIM 3HAau€HHE NEePEeMEHHOM (gear) 4eTHOe, M HYIH €CiH
KOJIMYECTBO HEUETHOE.

7. Cozpaiite CTpyKTypy sl XpaHEHUsI UIMEHH, ()aMUIIMKU, BO3PACTa U I0Jla TPEX YEJIOBEK U 3allOJHHUTE
ee. Kak caenarb nmpocToil mouck no dpamumuu?

8. IlpsHBIN wueT Mo MocTy mHUpUHON | maroB. Kaxkaplil mar mbsiHBIA cMelaeTcs: clydyaifHo Ha OfMH
miar BIpaBO WM BiIeBO. Eciu mbsHBIA mepecTynmuT uyepe3 Kpail Mocta — OH mnagaer. Hamummmure
(GYHKIMIO, KOTOpas CYMTACT, CKOJIBKO INAroB cieiaeT NbsHbId a0 maaenus. lllupuna Mmocra u
MOJIOKEHHUE MbSHOTO — HavyaslbHble napameTpsl. Drunken path(l), BeiBon: ‘Our boozer will fall at n-d
step’.

9. Hammmure ¢yHKUMIO, KOTOpas TNOIXy4aeT Ha BXOH [JBE JKCIEPUMEHTAJIbHO MOMEPEHHBIC
3aBucumoctu (x1,y1,x2,y2), anmpokCUMHpPyeT UX MNPSIMBIMA METOJAOM HaWMEHBIIUX KBAaIparoB H
BO3BpAaIaeT KOOPJUHATHI IEPECECUCHUSI.

10. Hanummwmre ¢QyHKOUIO, KOTOpas cpaBHHBAaeT HAaOOp CJIOB OIWHAKOBOW JJIMHBL M BO3BpAILAET
MaTpHUIly HOMAPHBIX PACCTOSHUI — JOJII0 HECOBIAAAIOMINX OyKB.

11. Hanmumure (yHKUMIO, KOTOpasi pUCYyeT TPAGKTOPHIO JIyHbI oTHOCcHTEIbHO ComHua. Cuurtarh, 4TO
3eMJIsl JIBIXKETCS paBHOMEpHO co ckopocThio V1 Bokpyr ComnHma mo opbute paamyca R1. Jlyna
JBMDKETCS] PABHOMEPHO CO CKOPOCTBIO V2 BOKPYT 3eMJIH 110 opOuTe paguyca R1.

12. Hanmucarp (hyHKUMIO KOTOpAsi pUCYeT 3aJaHHbI HA0Op TOUEK Ha IUIOCKOCTH M COCIUHSET MPSIMBIMU
T€ U3 HUX, YTO HAXOITCS HA PACCTOSHUM MEHEE 3aJJaHHOTO (MaKCUMaJIbHOE PacCTOsIHUE — IapameTp
¢yHkuumn). Pazmep Touek mponopuroHaieH yucity pedep BXOAAIMX B Hee (MAaKCUMAalbHBINA pa3mMep —
napamerp QyHKIuHN). L[BEeT mpsAMBIX 3aBUCHUT OT pacCTOSHUSA (I[BET COOTBETCTBYIONUINH MUHUMAIBHOMY
1 MakCHMaJIbHOMY PACCTOSHHIO — HapaMeTphl (PyHKIIHNHN).

13. Hamucarp pyHKIMIO, HAXOSIIYIO BCE BXOXKACHUS CiIoBa (W) B TeKcT (t) ¢ He Oosee yeM n ommOoK.
W, t 1 n — napameTpbl QyHKIMH. OYHKIKS BO3BpalIaeT MO3HUIIMK HaYaa BXOXKICHHM.

14. Hanncarb QyHKIMIO HAXOASIYIO BCE BXOXKICHUS CIIOBa (W) B TeKCT (t) ¢ He Ooyee 4eM n OmuboK.
W, t 1 n — napameTpsl QyHKIUH. OYHKINS BO3BpaLIaeT NO3ULINN HaYaaa BXOXKICHHUH.

15. Hanmcath (yHKIMIO PUCYIONIYIO CIyYaiHYIO JOMaHHYI0. J[TMHA 1Iara u mOBOPOT ONpeAemsieTcs
(OT mpenpInymero HanmpaBIeHUs) ONPEAEIACTCS CIIyYaifHO MCXOASl U3 PAaBHOMEPHOTO pacrlpeeeHusl.
Jluamas3oH 3HaueHUH JUTMH ¥ IOBOPOTA, PABHO KaK M YHCIIO IIar0OB — MapamMeTphbl (PyHKIUH.

16. Hanummre (yHKIHMIO, TeHEPUPYIONLYIO BCE BO3MOKHBIC MOCIIEIOBATEILHOCTH JAaHHOHN JJIMHBI U3
JaHHOTO aJ(aBHTA.

17. Jna BcrpoeHHsix B R ganubix AirPassengers paccuuraiiTe CKOJB3fIIEEe CpeJHEe ¢ MHTEPBAJIOM
coiaxupaHus paBHbIM 10. Haneuaralite nosmyduBIiuumiicss pe3yiaprar (IEpBbIM 3HAUCHUEM B BbIBOJAE
JOJDKHO OBITH cpenHee aisl aneMeHToB 1:10, BO BTOpoM 3HaueHHMH - cpegHee Uil 3JeMeHToB 2:11 u
T.J., B TOCIETHEM - cpeaHee Jisl dnmeMeHToB 135 :144). Bce monmyueHHblEe 3HAYCHUS CPEAHHUX
COXpaHHTE B IIEPEMEHHYIO mOving_average.

[Ipumeps! OuIETOB:

1. Oneparopsi B R.

2. Peammzauus ¢pyHkunii Ha s3bike R, QpyHKIMM IepBOTrO ypoBHSI.

3. @yHKIIMHU N-HOTO YPOBHS.

4. AHanmu3 IIaBHBIX KOMITOHEHT.

5. O6umwe npunuumns! peanuzanuu PCA.

6. @yHKIIMHU prcomp Makera stats.

7. Ilaker pca3d.

Kputepun onennBanus

Onenka ommuno (10 OGamioB) - BBICTABIISIETCSL  CTYAEHTY, ITOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS —CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYWIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYIIECTBY H3JIaraeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha NPAaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISETCS CTYACHTY, KOTOPBI HE 3HaeT OONbLIeH YacTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBepenun auddepenurpoBaHHoro 3auera obOydarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIeTy He JOJDKEH HPEBBIIIATh OJHOTO aCTPOHOMUYECKOTO
yaca.



