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1. llesu u 3212494 AU CIUILIHHBI

['maBHas 11€01h U3yUEHUS TUCITUTIIMHBI - TO3HAKOMHTH CTYJICHTOB C (DYHKIIMOHAJIOM SI3bIKa
R m ero mpumeHneHneM B 00JaCTAX CTATUCTUYECKOTO aHAIM3a OONBINX JAHHBIX U
MAITMHHOTO 00y4eHWs, 9TOOBI CTY/ICHTHI BIIaJIC] HHCTPYMEHTAPHUEM JIJIs aHATIN3a JaHHBIX
B MHTEJUICKTYaIbHBIX CUCTEMaX. PaccmarpuBaeTcs MpuMEHEHNE U CO3TaHMe
WHTEJUICKTYaIbHBIX CUCTEM B OnonH(popmaruke. K 3amagaM quCIUTIIIMHBI MOYKHO OTHECTH
CIIeyIoIIee: U3yueHUe pa3InIHbIX METOJIOB M TEXHOJIOTUN aHAIHM3a U rpaduueckoro
IPEICTaBIICHUS JaHHBIX, PCATM30BAHHBIX B Cpelax pa3padOTKH s3bIka R, Harncanwue
KOMaH/ ¥ CKPUTITOB Ha S3bIKE R, BHIMOIHEHNE IMUTAIIMOHHOTO MOJISITMPOBAHUS Ha SI3BIKE
R, mpuMeHeHrne HHCTPpyMEHTapHs sA3bIKa R cTarncTH4ecKoro aHanusa OOJIbIINX JaHHBIX U
MaIIMHHOTO OOYy4YEeHHUSI.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

B pamkax Kypca paccMaTpUBarOTCsl TAKHE TEMbI KaK OCHOBBI IIPOTPaMMHUPOBaHUS HA
s3bIKe R, THUTIBI JaHHBIX B s13bIKEe R, METOBI BBO/Ia-BBIBO/IA, UMUTAIIIOHHOE
MOJICJIMPOBAaHNE, OCHOBBI CTATUYECKOTO aHANIM3a B s3bIKe R, perpeccoHHbIi aHanu3 B
sa3bIKe R, BU3yanu3aius v mpeicTaBieHre JaHHBIX, TPUMEHEeHHe s3bika R 11st 3amau
MAaIIMHHOTO OO0Yy4eHMs, MPUMEHEHNE B OMOMH(OPMATHKE, UCTIOIb3yEMbIE B
OnonH(pOpMATHKE MAKEThl U MHCTPYMEHTHI s13bIKa R.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHI S3BIKA IIporpaMMHupOBaHUSA R,
BO3MOXHOCTHU IJIA p€ajin3aliliy HAy4YHO-
HCCJICAOBATCIILCKUEC ITPOCKTOB B obmactu

[1K-1 CriocoGen ncnonb30BaTh MUPPOBBIE OHOMHKEHEPUHU U OMOUH(OpPMaTUKU
TEXHOJIOTHHU AJISl pealu3aliuu HayqHo- YMeeT: co3/1aBaTh KOMIIBIOTEpHBIE IPOTrPaMMBbl Ha
HCCIIEIOBAaTEIbCKUX IPOEKTOB B 00JIaCTH si3b1Ke R 1011 mcnonbp30Banms B 00macTi
OMouHXeHepuHn 1 OMouH(pOpPMaTHKH OHOWHKEHEepUH 1 OMouH(pOpPMaTHUKU

meeT npakTUYECKU ONBIT: CO3IaHMs
KOMITbIOTEPHON TIPOrpaMMBbI sl OMOMH(DOPMATUKU
1 OMOUH)KEHEPUH Ha si3bike R

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMUX NUCIUITINH, Hepequb nocjacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT

BbicOKOPON3BOAUTEIBHBIE METOABI 00PaOOTKHI
TTAHHBIX,

S3bIKK IpOrpaMMUpPOBaHUs,

AHaJI13 OMUKCHBIX JaHHBIX,

MozenupoBaHue OEJIKOBBIX CTPYKTYP

[Ipou3BoncTBeHHAs MpakTuka (penauriomuasi) (10
CEMECTD)

TpeGoBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJIEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:



Hucuuninmnza

TpeboBanus

SI3b1KM TpOrpaMMHUpPOBAHUS

3naeT: OcHOBBI MporpaMmMupoBanus Ha Python
(cuHTaKCcHUC, CTPYKTYpHI JaHHbIX, OOI);
oubnuoreku a1 OuonHpopmaruku (Biopython,
NumPy, SciPy, Pandas, Matplotlib/Seaborn);
METOABI 00PaOOTKYU M BU3YyaTH3AI[UN
OHOJIOrMYECKUX JAaHHBIX; OCHOBBI aJITOPUTMHU3ALUU
U ONITUMU3ANKHU Kofa., OCHOBBI IPOTPaMMUPOBAHUS
Ha Python (cunTakcuc, cTpykryps! nanusix, OOI);
oubnuoreku a1 ouonHpopmaruku (Biopython,
NumPy, SciPy, Pandas, Matplotlib/Seaborn);
METOABI 00PaOOTKHU M BU3YyaTH3AI[UN
OHOJIOrMYECKUX JaHHBIX; OCHOBBI aJITOPUTMHU3ALUU
U ONTHMHU3ALMH Koja. YmeeT: Pa3pabarriBaTh
CKPHIITHI 111 00paOOTKH OMOJOTUYECKUX TAHHBIX
(nmocnenoBarenbHoctei JJHK/PHK, 6enkoB);
npuMeHaTh Python 1s ananu3a qaHHbBIX
(craTucTHKA, MAIIMHHOE O0YYEHNUE); UHTETPUPOBAThH
rOTOBBIC OMOMH(OPMATUYECKUE HHCTPYMEHTHI B
coOCTBEHHBIE MTPOrpaMMEIL., Pa3pabarbiBarh
CKPHIITHI 11 00paOOTKH OMOJOTHYECKUX TAHHBIX
(nmocnenoBarenbHoctei [JJHK/PHK, 6enkoB);
npuMeHaTh Python s ananu3a qaHHBIX
(craTHcTHKA, MAIIMHHOE O0YYEHNUE); UHTETPUPOBAThH
rOTOBBIC OMOMH(OPMATHYECKUE HHCTPYMEHTHI B
COOCTBEHHBIE IPOrpaMMbl. MiMeeT mpakTuieckuii
onbIT: Harmucanus u ommanku koaa Ha Python;
paboThl ¢ OMOMHPOpPMATHYECKUMHU OUOIHOTEKaMU
(Biopython, scikit-bio); aBToMaTu3amnust py THHHBIX
3a/1a4 aHaIKM3a JaHHBIX., HanvcaHnus u oTiiagku Koja
Ha Python; paboTsl ¢ GnonHpOpMaTHIECKUMHU
oubnuorexamu (Biopython, scikit-bio);
aBTOMAaTHU3allMs PyTUHHBIX 33714 aHAJIN3a JaHHbIX.

AHaJIn3 OMHKCHBIX JaHHBbIX

3HaeT: OCHOBHEBIE THUIIBLI OMUKCHBIX JAHHBIX
(TeHOMHBIE, TPAHCKPUIITOMHEIE, IPOTEOMHEIE,
MeTa00JIOMUYECKHE TAHHBIE) M MX XapaKTCPUCTHUKH;
MPUHIIUIIBI HHTETPALlUU Pa3INIHBIX TUIIOB
OMMKCHBIX JaHHBIX TSI TIOTYYEHUs KOMIUIEKCHOM
uHpOpMAIHN 0 OMOIOTHYECKHUX cUcTeMax., OCHOBBI
MPOrPaMMHUPOBAHUS U pa3pabOTKN KOMITBIOTEPHBIX
QITOPUTMOB, IPUMEHSIEMBIX B OMOMH(DOpPMATHKE U
OMOWH)KEHEPUH; COBPEMEHHBIE 0a3bI TAHHBIX 110
OHOIOTHYECKIM 00BEKTaM, BKIIFOUYasi HyKJICHHOBBIE
kuciIoThl 1 0enku, Takue kak NCBI, UniProt, Gene
Expression Omnibus u pyrue; OCHOBHbIE
OMOMH(POPMATHIECKUE METOIBI U HHCTPYMEHTHI JIJIsI
aHaJIM3a OMUKCHBIX JAHHBIX, BKIIIOYas METOIBI
CTaTHUCTUYECKOW 00pabOTKH, MAIIMHHOTO 00yUYEHUS
U Bu3yanu3anuu., OCHOBBI IPOTPAMMHUPOBAHUS U
pa3pabOTKH KOMITHIOTEPHBIX aJITOPUTMOB,
MPUMEHSEMbIX B OMOUH(OpPMaTHKE U
OMOWH)KEHEPUH; COBPEMEHHBIE 0a3bI TAHHBIX 110
OHOIOrHYECKIM 00BEKTaM, BKIIFOUYasi HyKJICHHOBBIE
kuciIoThl 1 0enku, Takue kak NCBI, UniProt, Gene

Expression Omnibus u pyrue; 0CHOBHBIC




OronH(pOpMaTHUECKIE METOIBI U UHCTPYMEHTHI JIJIS
aHaJIM3a OMUKCHBIX TaHHBIX, BKIIIOYas METOIbI
CTaTUCTHYECKON 00pabOTKH, MAIIMHHOTO 00yYeHHS
W BU3yanu3amnuu. Ymeer: [I[puMeHsITh OCHOBHBIE
OronH(pOpMaTUYECKUE CPENICTBA I aHAJIN3A
OMHUKCHBIX JaHHBIX, TAKHE KaK MHCTPYMEHTHI IS
BBIPABHHUBAHUS MTOCJIEIOBATEIHHOCTEN, COOPKHU
T€HOMOB, aHAJIM3a SKCIIPECCUU TEHOB U
MPOTEOMUKH; pa3pabaThIBaTh U MPUMEHSTh
CTAaTHUCTUYECKHE METOABI M MOJIEIH JIJIs
WHTEPIIPETAINH U BU3yaJIN3allMd OMUKCHBIX
MaHHBIX., DPPEKTUBHO HAXOAUTH M UCTIOIH30BaTh
UH(OPMAITUIO U3 pa3IMYHBIX 0a3 JaHHBIX 110
OHOJIOrHYECKUM 00BbEKTaM, BKIIIOUasi HyKJICHHOBBIE
KHUCITIOTHI U OCIIKH; CO371aBaTh U aIallTUPOBATh
KOMITHIOTEPHBIC POTPAMMBI J1IJ1s1 00pabOTKH 1
aHaM3a OMOMH(POPMATUIECKUX TAHHBIX;
WHTETPUPOBATh U UHTEPIIPETUPOBATH PE3YIILTAThI
QHAIM3a PA3TUIHBIX TUTIOB OMUKCHBIX JTaHHBIX JJIs
pereHus: OMoJornYecKux 3aaad., IhHEKTUBHO
HAXOJUTh W UCIIOJB30BaTh HH(POPMALIHIO U3
pa3IMYHbIX 0a3 JaHHBIX O OMOJOTUYECKUM
00bEeKTaM, BKJIIOUasi HYKJICUHOBBIC KHCIIOTHI U
0enKM; co3AaBaTh U aIaliTUPOBATh KOMIIbIOTEPHBIE
nporpaMMsl Jist 00pabOTKU U aHaJH3a
OMOMH(pOPMaTHIECKHUX JaHHBIX; HHTETPUPOBATH U
WHTEPIPETHPOBATH PE3YIIBTATHI aHAIN3A PA3TUIHBIX
TUIIOB OMUKCHBIX JIaHHBIX JJIS1 PEIIECHUS
Ouosornueckux 3aaad. liMeer nmpakTHUeCKHid OTIBIT:
[TpoBeneHNs] KOMIIEKCHOTO aHaJIN3a OMUKCHBIX
TaHHBIX C UCIIOJIB30BAHUEM PA3IUNIHBIX METOJIOB H
WHCTPYMEHTOB; y4acTHs B IPOEKTaX, CBA3aHHbBIX C
QHAJTM30M OMUKCHBIX JaHHBIX, C IPUMEHEHUEM
KOMITJIEKCHOTO TIOAX0/a, BKIIIOYAIOIIETO KaK
OouonHpOpMaTUYECKUE, TaK U POTrpaMMHbBIE
pa3pabOTKH; MPAKTUIECKON pabOTHI C CUCTEMaMU
YVIpaBIeHUS TaHHBIMHA U 0a3aMU TaHHBIX JJIs
XpaHEHUs U aHalin3a OOJIBIINX 00bEMOB OMUKCHBIX
MaHHBIX., PaO0O0TEI ¢ OCHOBHBIMHU Oa3aMU JaHHBIX
Ouonoruuecknx 00bEKTOB, BKIIIOYasi HYKJICHHOBbBIE
KHUCTIOTHI U OCTKH, JJIs IOMCKA U aHATH3a
uHGOpMAINH; UCTIOJIb30BaHUS
CHEIUAIM3UPOBAHHOTO MPOTPAMMHOTO 00€CIICUeHUS
U UHCTPYMEHTOB JIsl OMOMH(OPMATHUECKOTO
QHAJIM3a OMUKCHBIX JIAHHBIX; TECTUPOBAHUS
KOMITBIOTEPHBIX MPOTPAMM U CKPUIITOB IS
00paboTKH M aHAIM3a OMOMH(POPMATHYECKUX
TaHHBIX, BKJIIOYAs co3/laHue UHTEephEencoB s
MoJIb30Barelieid., Pa0OTHI ¢ 0CHOBHBIMM 0a3aMu
TaHHBIX OMOJIOTUYECKUX 0OBEKTOB, BKIIOUAs
HYKJICMHOBBIE KUCIIOTHI M OCJIKH, JUISI IOMCKA U
aHaIM3a MH(POPMALIUY; UCTIOIH30BaHUS
CHEIUAIM3UPOBAHHOTO MPOTPAMMHOTO 00€CIICUeHUS
W UHCTPYMEHTOB JUIsl OMOMH(OPMATHUECKOTO
QHAJIM3a OMUKCHBIX JIAHHBIX; TECTUPOBAHUS
KOMITBIOTEPHBIX MPOTPAMM U CKPUITOB JIS




00paboTKK M aHAIM3a OMOMH(POPMATHYECKUX
TTAHHBIX, BKJIIOYAst CO3AaHue HHTepdencoB s
10JIb30BATEIICH.

BrbicOKOpON3BOAUTEIBHBIE METOABI 00Pa0OTKHI
TTAaHHBIX

3HaeT: COBpeMEHHbIE METO/Ibl 00PaOOTKH
UH(OPMAITUH, TPUMEHSIEMBIE [T PEIICHHS 33124
npogecCHOHAILHON AEATENbHOCTH , COBPEMEHHbBIE
POTPaMMHBIE TTAKETHI, TPUMEHSEMBIE JIJIS
MOZIETUPOBAHUS M ONTHUMHU3ALUHI TEXHOIOTHUECKUX
MPOIIECCOB , COBPEMEHHBIE TPOTPAMMHEBIE ITaKETHI,
NpUMEHsIeMbIE I MOJICTUPOBAHUS U ONTHUMHU3ALUT
TEXHOJIOTHUYECKUX MPOIECCOB YMEET: aIaliTHPOBATh
U IPUMEHATh COBPEMEHHBIE METO/IbI 00pabOTKU
UHOPMAITUH [T PEIICHUS MHKEHEPHO-
TEXHOJIOTHUYECKUX 3a]1a4, IPUMEHSATh COBPEMEHHbIE
pOTPaMMHBIE TIAKETHI U CPEACTBA
pOrpaMMHUPOBAHUS JUIs IPOBEJICHHSI PACUETOB B
3a1a4ax MpoQeCcCHOHATEHON IeATENBHOCTH ,
NPUMEHSITH COBPEMEHHBIE TPOrPaMMHBIE MAKETHI U
CpeACTBa POTPAMMHUPOBAHHS ISl TIPOBEICHHS
pacyeToB B 3aJ1ayax NpodeccHoHaTIbHON
nestenpHOCTH VIMeeT mpakTHYeCcKui OMBbIT:
POBE/ICHHs PACYeTOB U MOJCIIMPOBAHUS JJIs1
pereHus 3a1a4 Mpo(ecCHOHaTBHON NeATENbHOCTH ,
pa3pabOTKU U pean3aliy aJropuTMOB 00pabOTKH
aHHBIX B cpepe OMOTEXHOIOTUH , pa3paboTKu 1
peanu3ay aJropuTMoOB 00pabOTKH JaHHBIX B
cthepe OGuorexHoOIOTHIA

MozenupoBaHue OEIKOBBIX CTPYKTYP

3HaeT: METOJO0JIOTHIO CO3/IaHUSI KOMITBIOTEPHBIX
[IPOrpaMM JJIsl aHAJIM3a CTPYKTYPbI U CBOWCTB
0ENIKOB, METOJIOJIOTHIO CO3/1aHUSI KOMITBIOTEPHBIX
[IPOrpaMM JJIsl aHAJIM3a CTPYKTYPbI U CBOWCTB
0ENIKOB, METOJI0JIOTHIO CO3/1aHUSI KOMITBIOTEPHBIX
[IPOrpaMM JJIsl aHAJIM3a CTPYKTYpPBI U CBOWCTB
OenkoB YMeeT: pa3zpaldaTbiBaTh MPOrpamMMBbl AJIs
paloThI ¢ OEIKOBBIMU CTPYKTYpaMH, pa3padbaThiBaTh
MpOrpamMMBbl JiJ1st pabOTHI ¢ OEIKOBBHIMU
CTPYKTypaMHu, pa3padaTbIBaTh MPOrpaMMBbI IS
paboThI ¢ OETKOBBIMU CTPYKTypamu Mmeer
MPAKTUYECKHUM OIBIT: CO3/1aHNS KOMIIBIOTEPHBIX
MporpamMM U MPUIOKEHUM J71s1 pabOThI ¢ OEIIKOBBIMU
CTPYKTypaMHu, CO3JaHUs KOMIIBIOTEPHBIX IPOrpaMM
W IPUIOKEHUN 171 paboThl C OEIKOBBIMU
CTPYKTypaMH, CO3JaHUsI KOMIIBIOTEPHBIX IPOrpaMM
W IPUIOKEHUN 171 paboThl C OEIKOBBIMU
CTPYKTypaMu

4. O0béM 1 BUABI YUeOHOI padOTHI

OO0uas TpyA0eMKOCTh JUCHUILUIMHBI cOCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThl

Bun yue6HO# paboTh

PaCHpeHeHeHHCIK)CCMCCTpaM

Bcero
B yacax

qacCcoB

Homep cemectpa




OO6m1ast TPy10EMKOCTb AUCHUTUINHBI 144 144

Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI

ayuTOpHbIX 3aHsaTHi (I13) 32 32
JlaGoparopHble paboTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 69,5 69,5
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 56 56
[ToaroroBka Kk sK3aMeHy 13,5 13.5

KoHCynbranuy 1 NpoMeKyTouHasi aTTeCTalus 10,5 10,5

Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCUMILIIIMHBI

OObeM ayTUTOPHBIX 3aHATUHN 1O BUIaM B

Ne HaumenoBaHue Ppas3acioB JUCHUIIIIMHBI gacax

paznena
Bcero JI 113 JIP

1  |BBenenue 7 3 4 0

2 |[IpyHUMIIBI IpOrpaMMHUPOBAHUS Ha sA3bIKe R 7 3 4 0

3 Byl JaHHBIX B A3bIKE R, cII0COOBI BBOIA U BBIBOIA ] 4 4 0

TaHHBIX

4  [IMUTAaMOHHOE MOJEIUPOBAHNE 6 2 4 0

5 |OcHOBBI CTaTUCTUYECKOTO aHayn3a B R 10 6 4 0

6 |PerpeccroHHBIN aHAJIN3 JaHHBIX 8 4 4 0

7  |Busyanuszanus 1aHHBIX 9 5 4 0

8  [BBenenue B MamimHHOE OOy4YeHHUE 9 5 4 0

5.1. JIleknun
Ne Ne Kox-
HanmMeHoBaHMe 1M KpaTKoe co/iepKaHue JIEKIIMOHHOTO 3aHTHS BO
NeKIuu[pasaena
4acoB
Ocob6ennocTtH si3bika R u ero HasHauenue: Mcropus cpeast R, BO3MOXHOCTH 1

1 1 |orpaHuueHus sA3bIKa, NEpCHEKTUBBI pa3BuTHA. Co3aHie HHTEUIEKTYaIbHBIX 2
CHCTEM.

'YcranoBka cpenbl R 1 Hauano paboThl: YeraHoBKa u 3amyck cpesl R. Komanas! n

2 1 |ckpunTsl. Pabora B KoHCONM U B rpaduueckoit odomouke. OCHOBHBIE 1
WHTETpUpOBaHHbIE I'paduyeckre 000IOUKH.

Onepauuu Haja nepemeHHbIMU: [IpocTeiimune onepanuu. Jlornueckue onepanuu.

3 2 |Maremaruueckue ¢pyHkuuu. Tpuronomerpuueckue pyHkuuu. Onepanuu Haj 1
KOMITJIEKCHBIMU TIEPEMEHHBIMH.

4 5 YCJIOBHI)‘IG orepaTopbl B IUKIIL: onepartopsl if, ifelse, for, while, repeat, break, 5
next, switch.

Kiaccel, 00bEKTHI, TUIIBI, CTPYKTYPBI TaHHBIX B si3bike R: [Tonstue nabopa u
CTPYKTYphl JaHHBIX. BekTop, criocoObl 3axannsa. CUMBOJIBHBIE BEKTOPBI U CTPOKHU.

5 3 |YuciIOBBIEC U JIOTUYECKUE BEKTOPHI. 3aJjaHue UMEH DIIEMEHTAM BEKTOpPOB. Bektopel | 2
u uHaekchl. Oynkius which(). 3amanue marpuipl. Onepanuu HaJl MATPUTIAMU |
nHaekcaMu. MHoromepHbie MaccuBbl. Criicku. DaKTOpPHI U TAOTHUIIBI.

6 3 BBos, BbIBOJ ¥ UMITOPT AaHHBIX: CriocoObl nomydyeHus faHHbIX. KiaBuarypHslii 5
BBOJI. IMIIOPT TaHHBIX M3 pa3IWIHBIX UCTOUHUKOB. MiMiopT u3 daitnoB CSV,




Excel, XML-¢aiinos. 3Bneuenune qaHHbIX U3 web-cTpanull. IMIopT JaHHBIX U3
6a3 nanHbix. @yHK1uu scan( ), read.table(), read.csv(). BeiBon nanabix. @yHKIMN
write(), cat(), write.table(), write.csv().

Hmurannonnoe moaenupoBanue: @ynkuus sample(). Buasl pacnpeaenenuii u
GbyHKIMM Ut UMUATaLUK pactpenenenus (rorm(), rpois() 1 u T.4.). Byrcpannuar.
MopenupoBaHuE NaHHBIX C 33JaHHBIMU CTATUCTUUYECKUMU XapAKTEPUCTUKAMMU.
[Ipumenenue ¢yHkimu replicate().

[Ipumenenue B buonndpopmaruke. [lpumepsi.

bazoBelii crarncTudeckuit ananmms qanHbix: Oyraknun mean(), median(), sd(),
prop.table(), var(), IQR(), summary().

10

bazoBbie craructuyeckue tecthl: TecTel CThioneHTa, Yuinkokcona, [lanupo-
Yunkca, ANOVA, xu-kBazapar [lupcona, TecTbl OMHApHOH Ki1acCUpUKAIHH.

11

[Ipocras napHast nuHeiHas perpeccus: MeToa HauMEHBIINX KBapaToB, IPOBEPKa
CTaTHUCTUYECKUX rumnore3. OnpenenaeHe napameTpoB ¢ MOMOIIBIO s3bIKa R,
¢bynkuy Im 1 summary, noctTpoeHue rpaguKoB s TApHOI 3aBUCUMOCTH.

12

MHoxecTBeHHas TMHEeHas perpeccus: [Ipumenenne gpyHkiun Im u summary.
[TpoGnema MyJIbTUKOINIMHEAPHOCTH, puMeHeHue QpyHkuuu step(). BeisiBnenue
3HAUYUMBIX (pakTOpoB ¢ omMoIbo GyHKIHH Vif().

13

ba3oBbie BO3MOKHOCTH BU3yaJIU3allMK JaHHBIX: [ padudeckoe npeacTaBieHme
maHHBIX, rpaduueckue mapameTpbl. CUMBOIBI U JIMHUY. [[BeTa. XapakTepucTuKu
TekcTa. Pazmepsl quarpamm u nosei. Hactpoiika mapaMeTpoB oceid U YCIOBHBIX
o06o3HaueHuit. Onopueie uHuK. Jlerenna. Aunoranuu. O0beIUHEHUE AUATPAMM.

14

Bunpsl nuarpamm: Cronbuarsie ruarpammel. [IpocTeie auarpaMmbl, COCTaBHBIE U
MarpaMMbl ¢ TPYNIUPOBKOM. J{narpaMmebl 11 cpeTHUX 3HaYeHUH. ONTUMU3AIMS
cTo04areix AuarpaMM. CrimHorpammel. Kpyroseie nuarpaMmel. ['mctorpaMmel.
JlnarpamMmbl OIIeHKH (PYHKIIMH TUIOTHOCTH. /[narpammer pasmaxoB. ToueuHbie
TMarpaMMBel.

15

MeTo/ IIIaBHBIX KOMIIOHEHT, Kilaccudukanus 6e3 o0ydeHus, KIacTepHbIA aHATU3:
[Ipumenenue 6ubmuorexn RGL, makeToB scatterplot3d, rggobi, lattice mist
BU3yaJIM3allMd MHOTOMEPHBIX AaHHBIX. @yHkuuu princomp(), biplot(), loadings(),
nakeTbl ade4 u vegan. ®yukiuu daisy(), cmdscale(), hclust(), pvclust(), fanny(),
cmeans().

16

Meton onopHbIx BekTopoB (SVR) u nepesbs pemennn: Bagging. Ciyuaiinbie
neca. Boosting. Baxxnocts nepemenHoil. CopTrpoBKa Mosiel U NoAiepkKa

BCKTOPHOI'O KJIaCCI/I(i)I/IKaTOpa.

5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

Haumenopanue uimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Ko-
BO
4acoB

—_

[S—

YcTaHOBKa, 3aITyCK M dJIeMEHTapHbIe KOMaHbI U1t cpeasl R PaGora B kKoHCONMM 1
B rpaduueckoil 000JI0UKe.

Hanucanne ckpunros Ha si3b1ke R

Vcnionp3oBaHue 0a30BbIX MaTEMATHYECKUX (PYHKUINN U ONEpaIIUii.

Hanucanue nporpamMm ¢ HUKJIaMHU U YCIOBHBIMH OTIepaTOpaMH.

PaboTa ¢ BCKTOpaMH, IIOCJIICA0BATCIIBHOCTAMU, MaCCUBAMH U MaTpHUIIaMU.
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Pabora co crinckamu, ¢ppeiiMaMu JaHHbBIX, TPE0Opa30BaHue U3 OJHON CTPYKTYpPHI
NTAHHBIX B JIPYTYIO.
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['eneparus iceBaoCIyYaitHON BEIOOPKH JIJ1s 3aJAHHOTO PACIIPEICTICHHUS.
MojennpoBaHue JaHHBIX C 3a/IaHHBIMUA CTaTUCTUYECKUMHU XapaKTEPUCTUKAMH.

\9)

[ToBbIienue 3¢ (heKTUBHOCTH pabOTHI AJITOPUTMOB.

PacueT 0a30BBIX CTATUCTHYECKHX XapaKTCPUCTUK IUIA pAaa JaHHBIX.




10 5 [IpyuMeHeHne CTaTUCTUYECKUX TECTOB JJISI OJTHOMEPHOTO CTATUCTHUECKOTO )
aHanM3a.
1 6 [IpoBenenne MHK A MapHOM JIMHEHHOW perpeccuu ¢ nomouibio Im(). Ananus )
KaueCcTBa MOCTPOCHHOI MOJEIH.
PacueTr mapamMeTpoB MOJIENT! MHOKECTBEHHOM perpeccuu. AHaIN3 KauecTBa
12 6 |mocTpoeHHOU MOJENU. YCTpaHEeHHE MYJIbTHKOJITIMHEAPHOCTH MOCpencTBOM step() | 2
u vif().
13 7  [llocTpoeHME TOYEUHBIX JUATPAMM. 2
14 7 [locTpoeHue cTonduaThix, KpyroBBIX IUAarpaMM, TUCTOTpaMM U QyHKIUI )
[UIOTHOCTH.
15 2 Busyanu3aiys MHOTOMEPHBIX TaHHBIX U1 Kiaccupukanuu. KiactepHslil aHams 5
TUISL 3a/1aHHOM BBIOOPKHU.
16 8  [[IpuMeHeHue MeTo/1a OTIOPHBIX BEKTOPOB U JIEPEBLEB PEILICHUI. 2
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Cnucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC pas3melios, raB, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
[OcH. nurt., 1] I'm. 3-6, ¢.51-135 [OcH. nuT.,
2] Temsr 1-16, ¢.6-185 [omn. nurt., 3] Pa3nen
[ToaroToBka K MpakKTUYECKUM 3aHATHIM 1-10, ¢.5-51 [OcH. aut., 4] I'n. 1-10, c.11- 8 56
444 [OcH. nur., 4] I'n. 1-10, c.11-444 [OcH.
nut., 4] I 1-10, c.11-444
[OcH. naurt., 1] I'n. 3-6, ¢.51-135 [OcH. nurt.,
[ToaroroBka K 3K3aMeHy 2] Temsr 1-16, ¢.6-185 [OcH. nuT., 4] I'n. 1- 8 13,5

10, c.11-444

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEeIbLHOMN MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHubie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTpOJIBHOTO |Bec [MTopsiox HauKCIeHUsT OATUIOB
KM|mecTp| koHTpOmS MEpOTPHSTHS Oamn eTCs B
[MA
Ha npakTrueckoM 3aHITHU BBIIAIOTCS
3aganus. CTyIEHT BBIOIHACT 3aIaHUs U
Texymuit [TpakTudeckast 3arpy’kaeT OT4YeT Ha IMOPTa WK
1 8 KOHTPOITh paborano teme| 3 | 3 [mOKa3bIBaeT MPENOJABATEIIO B HK3aMEH
1 aynuropun.lllkana oreHuBaHUS:
Bce 3aanus BBITOTHEHBI, HET 3aMEYaHUH,
JIaHbI OTBETHI HA BCE BOIPOCHI - 3 OaJlia,




BaﬂaHI/IH BBIINIOJIHCHBI, HO UMCIOTCA
3amMedyaHus He 0osee, yeM 50% 3agaHui,
JTaHBI OTBETHI HAa BCE BOTIPOCHI - 2 OaJina;
3agaHus BBIIOJHEHBI, HO HMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3agaHuii, He
JTaHBI OTBETHI HAa BOTIPOCHI - 1 0aILT;
3aJaHue He BRIIOJIHEHO - () 0aIoB.

Texymmii
KOHTPOJIb

[TpakTueckas
pabota no Teme
2

Ha nmpakTuyeckoM 3aHATHUN BBIIAIOTCS
3amanvsi. CTY/ICHT BBITIOJHSET 3aaHUs U
3arpy>kaeT OTYeT Ha MOPTaJ WU
MMOKa3bIBACT MPEIO/IaBaATEIIO B ayIUTOPHH.
I1Ikana orleHUBaHUS:

Bce 3amanys BEITIOIHEHBI, HET 3aMEUaHUH,
TaHBl OTBETHI HAa BCE BOTPOCHI - 4 Oaiina;
3a1aHus BEITOJHEHBI, HO HMEIOTCS
3ameuaHus He 0osee, yeM 30% 3amaHui,
TaHBI OTBETHI HA BCE BOTPOCHI - 3 Oaia;
3a1aHus BEIITIOJIHEHEI, HO HIMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TaHBl OTBETHI HAa BCE BOMPOCHI - 2 Oalina;
3alaHus BEITOJHEHBI, HO HMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BOMPOCHI - 1 Gas;
3amanue He BRINOIHEHO - 0 0ayUIoB.

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTnyeckas

pabora o Teme
3

Ha nmpakTuueckoM 3aHATHUN BBIIAIOTCS
3amanus. CTyIEHT BBITOJIHSCT 3aJaHUS U
3arpy>kaeT OTYeT Ha MOPTa WU
MMOKA3bIBACT MPETIOAABATENIO B Ay IUTOPHH.
[IIxana oncHUBAHUS:

Bce 3a7anus BBIIOJHEHBI, HET 3aMEUaHHH,
TaHbl OTBETHI HAa BCE BOMPOCHI - 5 Oaiina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 30% 3agaHuid,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 3 Oaina;
3aaHus] BEIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHuid,
NTaHBI OTBETHI HE HAa BCE BOMPOCHI - 2 Oaa;
3aJaHusl BBIIOJHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3agaHuil, He
TaHbl OTBETHI HAa BCE BOMPOCHI - 1 6a;
3aJlaHue He BBITOJIHEHO - 0 0aJIoB.

OK3aMCH|

Texymui
KOHTPOJIb

IIpaxTrueckas

pabora o Teme
4

Ha nmpakTuueckoM 3aHSATHN BBIIAIOTCS
3amanusi. CTYICHT BBITIOJHSICT 3aaHUs U
3arpy’kaeT OTYET Ha MOPTaJ WU
MMOKa3bIBACT MPEIO/IaBATEIIO B ayIUTOPHH.
[1Ixaa onleHUBaHUSA:

Bce 3aganus BRINOIHEHBI, HET 3aMECUaHHH,
TaHBI OTBETHI HA BCE BOMPOCHI - 5 6aia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 30% 3anaHuii,
TaHBI OTBETHI HA BCE BOTPOCHI - 4 Oaia;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3ameuaHus He O0osee, yeM 50% 3agaHui,

DK3aMCH




JaHBI OTBETHI HAa BCE BOTIPOCHI - 3 Oaiina;
3aJaHusl BBITIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHuid,
TTaHBI OTBETHI HE HAa BCE BOTIPOCHI - 2 Oaa;
3aﬂaHI/ISI BBIINIOJIHCHBI, HO UMCIOTCA
3aMedyaHus He O0omee, yeM 50% 3amaHuid, He
TaHbI OTBETHI HA BCE BONPOCHI - 1 Gai;
3aganre He BIMOIHEHO - 0 0aJUI0B.

Texymumii
KOHTPOJIb

[TpakTnueckas
pabora 1mo Teme
5

OHa npakTryeckoM 3aHATHHU BBIIAIOTCS
3ananusi. CTyIEHT BBINOJHSCT 3aJaHUS U
3arpy’kaeT OT4eT Ha MOpTall WIH
MMOKA3bIBACT MPETIOAABATENIO B Ay AUTOPUH.
[11xana orfeHUBAHUA:

Bce 3amanus BLITIOIHEHE], HET 3aMEeUaHUH,
TaHBI OTBETHI HA BCE BOTIPOCHI - 5 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 30% 3amaHuid,
TaHBI OTBETHI HAa BCE BOMPOCHI - 4 Oaiina;
3aaHusl BEIITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHuid,
TaHBI OTBETHI HA BCE BOTPOCHI - 3 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuid,
TTaHBI OTBETHI HE HA BCE BOIMPOCHI - 2 Oaia;
3aaHusl BEITOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BCE BOTPOCHI - 1 Oam;
3amanue He BBINOIHEHO - 0 0ayUIoB.

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnyeckas

pabora o Teme
6

Ha npakTuyeckoM 3aHATHUN BBIIAIOTCA
3amanusi. CTyIEHT BBITOJIHSCT 33 JaHUS U
3arpy>kaeT OTYeT Ha MOpPTaJ WU
MMOKA3bIBACT MPETIOAABATENIO B Ay IUTOPHH.
[1Ixama oleHMBaHUS:

Bce 3a7anus BBIIOJHEHBI, HET 3aMEUaHHH,
TaHbl OTBETHI HAa BCE BOMPOCHI - 5 Oaiina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 30% 3agaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 3 Oaina;
3aaHusl BBIIOIHEHBI, HO UMEIOTCS
3aMeuaHus He 0osee, yeM 50% 3agaHuid,
TTaHBI OTBETHI HE HAa BCE BOMPOCHI - 2 Oaa;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3agaHuil, He
TaHbl OTBETHI HAa BCE BOMPOCHI - 1 6a;
3aJlaHue He BBITOJIHEHO - 0 0aJIoB.

OK3aMCH|

Texymui
KOHTPOJIb

IIpaxTrueckas
pabora o Teme
7

Ha HpaKTI/I‘-IGCKOM 3aHATHUHN BBIJAKOTCA
3amanusi. CTYICHT BBITIOJHSET 3aaHUs U
3arpy’kaeT OTYET Ha MOPTaJ WU
MMOKa3bIBACT MPEIOIaBATEIIO B ayIUTOPHH.
[1Ixana oreHUBAHMA:

Bce 3amanys BBITTOIHEHE], HET 3aMeYaHUH,
TaHBI OTBETHI HA BCE BOMPOCHI - 5 6aia;
3aIaHus BEIITOJHEHBI, HO HIMEIOTCS

ODK3aMCH




3ameuanus He 0osee, yeM 30% 3amaHuid,
TaHBI OTBETHI HA BCE BOTPOCHI - 4 Oaia;
3aﬂaHI/ISI BBIINNOJIHCHBI, HO UMCIOTCA
3amMeuyaHus He O0osee, yeM 50% 3agaHui,
JaHBI OTBETHI HAa BCE BOTPOCHI - 3 Oaiina;
3aJaHusl BBITIOJIHEHBI, HO UMEIOTCS
3ameuaHus He 0osee, yeM 50% 3amaHuid,
TTaHBI OTBETHI HE HA BCE BOTIPOCHI - 2 Oaa;
3aﬂaHI/ISI BBIINNOJIHCHBI, HO UMCIOTCA
3amMedyaHus He O0omee, yeM 50% 3amaHuid, He
TaHbI OTBETHI HA BCE BONPOCHI - 1 Ga;
3aganre He BIIOIHEHO - 0 0aJUI0B.

Texymmi
KOHTPOJIb

[IpakTnueckas
paboTa 1mo Teme
8

Ha npakTraeckoM 3aHSITHN BBIIAIOTCS
3ananus. CTyIEHT BBINOJHSCT 3aJaHUS U
3arpy’kaeT OTYET Ha MOPTaJ HITH
MMOKA3bIBACT MPETIOAABATENIO B Ay AUTOPUH.
[11xana oreHNBAHUA:

Bce 3amanus BLITIOIHEHEI, HET 3aMEeUaHUH,
TaHBI OTBETHI HA BCE BOTPOCHI - 5 Oaia;
3a1aHus BEITIOJIHEHEI, HO HIMEIOTCS
3aMeuanus He oonee, ueM 30% 3anaHuid,
TaHBI OTBETHI HAa BCE BOMPOCHI - 4 Oaiina;
3aaHusI BEITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TaHBI OTBETHI HA BCE BOTPOCHI - 3 Oaia;
3a1aHus BEIITIOJIHEHBI, HO HIMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuid,
TTaHBI OTBETHI HE HA BCE BOIMPOCHI - 2 Oania;
3aaHusI BEITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BCE BOTPOCHI - 1 Oam;
3amanue He BRINOIHEHO - 0 0ayUIoB.

OK3aMCH

Texyuui
KOHTPOJIb

KontponpHas
pabora 1

KontponpsHasi pabota mpoBoauTcs B hopme
TecTrpoBaHus. B tecte 2 Bonpoca. Ha
[IPOXOXK/ICHHE TECTa JAAETCS OJJHA MOMbBITKA.
OrpaHudeHue o BpeMeH! - 6 MUHYT.
Kaxapiit Bompoc oreHuBaetcs 0..1 6anmom.

OK3aMCH|
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Texymmi
KOHTPOJIb

KontponpHas
pabora 2

KonTponbsHas paborta mpoBoguTcs B hopme
TectupoBanus. B tecte 3 Bonpoca. Ha
MMPOXOXKICHHUE TECTA JACTCS OJ{HA TOTBITKA.
OrpaHudeHue 1o BpEMEHU - 9 MUHYT.
Kasxxnprit Bopoc ornieHuBaetcs 0..1 6ammom.

OK3aMCH

11

Texyuuin
KOHTPOJIb

KontponpHas
pabora 3

KonTponbsHas padota mpoBoguTcs B hopme
TecTupoBanus. B tecte 3 Bonpoca. Ha
[IPOXOXKICHHUE TE€CTa AAeTCsl O/IHA MOTBITKA.
OrpaHudeHue 1o BpEMEHU - 9 MUHYT.
Kasxxnprit Bompoc orieHuBaetcs 0..1 6ammom.

OK3aMCH
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Texymui
KOHTPOJIb

KonTponbHas
pabora 4

KonTponbsHas pabota mpoBoguTcs B hopme
TecTupoBanus. B tecte 3 Bonpoca. Ha
[IPOXOXKJEHHUE TECTa JAE€TCsl O/IHA MOTBITKA.
OrpanuyeHue 1o BpEMEHU - 9 MUHYT.
Kaxxnprit Bopoc orniennBaetcs 0..1 6ammom.

ODK3aMCH
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Texyuui
KOHTPOJIb

KontponpHas
pabora 5

KonTpomnbsHas pabota mpoBoguTcs B hopme
TecTupoBaHus. B tecte 2 Bonpoca. Ha
[TPOXOXKICHHUE TECTA AAETCS] OJJHA NOMBITKA.

OK3aMCH|




OrpaHudeHue 1o BpeMEHU - 6 MUHYT.
Kasxxnprit Bompoc orieHuBaetcs 0..1 6ammom.

[Ipome-
14| 8 s)kytouHasi |Wrtoroseii TecT| - | 40
arrecTanus

TecTa - 1 gac.

B ¢unansHoM Tecte 20 BorpocoB. Kaxaprit
Bompoc oreHnBaercs (..2 6amiaMu.
OrpaHudeHre o BpeMEHU Ha MPOXOKIACHHE

OK3aMCH

151 8 bonyc |bonyc-pedtunr| - | 15

JAUCITUITIINHBI

peiitunra +15 %.
+15 % 3a mobeny B ouMIIMae
MEXTyHAPOIHOTO YPOBHS

YPOBHS
+5 % 3a moOexy B oMMIHAjIE
YHHUBEPCUTETCKOTO YPOBHS

+1 % 3a yyacTue B OJIMMIIHAJE.

CryneHT npeacTapisieT KOMUU T0KYMEHTOB,
[MOATBEPKAAIOIINE T0OEy NI y4acTHE B
MPEeIMETHBIX OJMMITHAIAX MO0 TeMaM

[Ipu oneHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCIIOJIB3YETCsl 0aNIbHO-PEHTHHIOBAs
crcTeMa OLIeHUBa-HUS PE3yJbTaTOB yUeOHOM
NesATEeTLHOCTH 00yUaroImuxcs (yTBepxKIeHa
nprka3oM pektopa ot 24.05.2019 . Ne 179).
MakcumanbHO BO3MOXHas BEIMYMHA OOHYC-

+10 % 3a mobemy B OJIMMITHAJIE POCCUHCKOTO

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

OK3aMCH

ITpu onleHUBaHUHU PE3yabTATOB YUeOHON AEATEIbHOCTH
00ydaromierocs Mo JUCIHUILIANHE UCTIONIb3YyeTCs 0alIbHO-
peUTHHIOBask CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB YueOHOH

nesitenbHOCTH oOyyvaromuxcs (I[Tonoxxenune o bPC yTBepxkeHo
npukas3oM pexropa ot 24.05.2019 r. Ne 179, B penakiuu npukasza
pekropa ot 10.03.2022 . No 25-13/09). Ilpouexypa mpoxoxaeHHs
MIPOMEKYTOYHOH aTTeCTALUHU OCYIIECTBISAETCS COMNIACHO
[TonokeHuIo 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH 1
IIPOMEKYTOYHOM arrecTannu (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a JUCIUTUIMHY (OpMUPYETCS Ha OCHOBE
MOJYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUSATHS
TEKYIIETO0 KOHTPOJIS CieayonmmM oopazom: « OtmuaHo: BennunHa
peiituHra oby4atomierocs no aucuuruinge 85...100 %. « Xoporo:
Benuunna peiftunra obyydaromierocs o gucuuruinae 75...84 %. ¢
VYnosnerBoputenbHO: BennmunHa peiiTunra o0y4aronerocs mno
nucturmuae 60...74 %. « HeynoBnetBoputensHo: BennunHa
peiituara oby4varomierocs o aucuuiumae 0...59 %. Eciau crynent
COIIIACEH C OLEHKOM, MOIYYEHHOH 10 pe3yJIbTaTaM TEKYIIETO
KOHTPOJIS, TO OH MOXKET B JIEHb, MPE/ILIECTBYIOIINI
MIPOMEKYTOYHOM aTTeCTAlMH JIaTh CBOE COTIaCHE HA aBTOMAT B
JMYHOM KabuHeTe. B ciydae siBKM CTyA€HTa Ha IPOMEKYTOUHYIO
aTTeCTAIHNIO, JABIIETO CBOE COTIaCHE Ha aBTOMAT B JINYHOM
KaOHMHEeTe, CTY/IEHT UMEET MPABO MPOUTH MEPONPHUATHS TEKYIETO
KOHTPOJIS TIO JMCIUIUIMHE Ha TIPOMEXYTOYHOM aTTeCTalluy JIst
yAy4IIEHHs] CBOET0 PeUTHHra B JIeHb ee npoBeaeHus. CHIDKEeHUe

B cooTBeTCTBUM
cmm. 2.5,2.6
[ lonosxenus




OLIEHKH B 3TOM Cllydae 3anpelieHo. Eciau cTyqeHT He gan coracus
B JIMYHOM KaOWHETE, TO OH MOXKET COTTIACUTHCS C OL[EHKOM JINYHO
Ha IMPOMEKYTOYHOM aTTEeCTAllUU B JIEHb €€ MpoBeIeHUs. Eciun
CTYJEHT HE COIIaCeH C OLIEHKOM, TO OH UMEET MPaBo MPOUTH
KOHTPOJIbHO-PEUTUHTOBBIE MEPONIPUATHSI HA TPOMEKYTOUHOM
aTTeCTalNHU JUIsl YIIyUIIEHHs] CBOETO PEUTHHTA B JIEHb €€
npoBeacHus. DuKkcaius pe3ylbTaToB Y4eOHOH NeITeTbHOCTH 10
JUCLUIIIIMHE TPOBOAMTCS B A€Hb IPOMEXKYTOUHON aTTECTAlUU Ha
OCHOBE COIJIacus CTYJEHTA, JAHHOTO UM B TWYHOM Kabunere. [1pu
OTCYTCTBHUH COINIACHSA B KypHaJe TUCIUILTNHBI (pUKcalus
PE3YJIBTATOB MPOUCXOUT MIPH JIMYHOM MPUCYTCTBUU CTYACHTA.
Ecnu cTyneHT He aji cornacue B IMYHOM KaOWHETE U HE SIBUJICS Ha
MIPOMEKYTOUHYIO aTTECTAIUIO — EMY BBICTABIISIETCS] «HESIBKAY.
CTyneHT npoxoIuT MEpPONPUATHE MPOMEKYTOUHOM aTTecTalui B
BUJIE TeCTUpOBaHUs. TecTupoBaHKE MTPOBOAUTCS B CUCTEME
edu.susu.ru. Tect cocTout u3 20 BOmMpocoB. 3a MpaBUIbHBINA OTBET
naetcs 2 6amna. Ha orBets oTBogmTCS 1 Hac.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHUs

3HAET: OCHOBBI SI3bIKa IPOrpaMMHUpoBaHus R,
BO3MOXHOCTH JJI4 p€alu3allii HAYYHO-

MK-1 A D LM Hay L
MCCIIeIOBATEIbCKUE MPOEKTOB B 00JIaCTH OMOUHKEHEPUU U

O6nonHpopMaTuKu

YMeeT: co31aBaTh KOMIIBIOTEPHBIE IPOrpaMMBbl Ha sA3bIKE R
[1K-1 TUI UCTIOJIB30BaHMsI B 00JIaCTH OMOMH)KEHEPUU U HAHH A + [+
O6rnonHpopMaTuKu

lMeeT NpaKTUYECKUI OMBIT: CO3JaHUs KOMIIBIOTEPHON
[1K-1 [POrpaMMbl JiIsl OMOMH(POPMATUKU U OMOMH)KEHEPUH Ha
sA3bIKe R

_|._
+

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIITIMHBI

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

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronnueckue ykazaHus

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaunmenoBanue
No Bun peeypeas | bubnmorpaduyeckoe onrcanue
JUTEPaTyphI AIIEKTPOHHOMH
dbopme
byxosen, A. I. AITOpUTMBbI BBIYUCIIUTEIHHON CTATUCTUKY B
1 OcHoBHas OBbC mznarensctBa [cucteme R : yueOnoe nmocobue / A. I'. Byxosemn, I1. B.
nTeparypa Jlanb Mockanes. 2-¢ u3., nepepad. u gomn. Cankr-IletepOypr :
Jlanb, 2022. 160 c. https://e.lanbook.com/book/212195
Mutuna, O. A. SI3pIku IporpaMMUpOBaHUs IS
b OcHoBHas OBbC u3narenscTBa [cTaTHCTHYECKOW 00paboTKu AaHHBIX (R) : yueGHOE mocodue /
nuTeparypa Jlanb O. A. Mutuna. Mocksa : PTY MUPOA, 2020. 191 c.
https://e.lanbook.com/book/163912
['pumun, B. A. Metonbsl 00paboTKH JaHHBIX U MOJEIUPOBAHUE
3 JlononuutenbHas |DbC uznarenscTBa [Ha si3bike R : yuebHO-MeTonuyeckoe nmocobue / B. A. ['pumuH,
MTeparypa Jlaub M. C. TuxoB. Hmwxnuit Hosropox : HHI'Y um. H. U.
Jlo6aueBckoro, 2019. 54 c. https://e.lanbook.com/book/144653
BBenenue B craTucTuueckoe o0ydeHue ¢ MpuMepaMu Ha sI3bIKe
4 Jloromautenbaas [OBC uznarensctBa R / I Ixeiime, JI. Yurron, T. Xactu, P. Tubmmpanu ; nepeBon
nreparypa Jlaub ¢ anmuiickoro C. O. Mactunkoro. Mocksa : /IMK Ilpecc,
2017. 456 c. https://e.lanbook.com/book/93580

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

1. -Eclipse(6eccpouHo)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3ansaruit ayz_L IpEeIyCTaHOBIEHHOE IPOrpaMMHOE 00ecTIedeHHE, UCTIOIb3yEMOE IS
Pa3IMYHBIX BUIOB 3aHITHIA
Hparueckue CYB/I Postgres Pro https://postgrespro.ru/products/postgrespro
3aHATUS U CEMUHAPBI
110 |[IpoexTop 1 mepcoHaNbHbIE KOMIBIOTEPHI AJIS IPEMOIABATENS U CTYICHTOB C
Jlexuun .
(3r) |ycranosnennsiM nakeroM R, MS Office u Eclipse.
IIpakTrueckue [1nardpopma 0OpabOTKM TaHHBIX HA OCHOBE MCKYCCTBEHHOT'O MHTEIJIEKTA
3aHATUS U CEMUHAPBI https://aiplatform.ru/
[IpakTuyeckue ML Space: poccuiickas maatdopma st ML-pa3paOoTKu OTHOTO UK
BaHITHS U CEMUHAPBI https://sbercloud.ru/ru/aicloud/mlspace
ITpaktueckue [110 [[IpoexTop M mepcoHanbHbIE KOMIIBIOTEPHI IS IPETIOAABATENS U CTYIEHTOB C
3aHATHS U ceMuHaphl|(3r) [ycTtaHoBieHHBIM akeToM R, MS Office u Eclipse.




