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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pPe3ynbTaTos 00yyeHns No aucuunInHe (Moaysnto), COOTHECEHHbIX C MNaHUPyeMbIMM
peaynbTataMn 0CBOeHMs obpasoBaTeNibHOM NporpaMMbl

2. MecTo MCUMNNUHBI B CTPYKTYPE OCHOBHOM NPOddeccroHansHo o6pasoBaTenbHOM NporpamMmbl Bbicero o6pasoBaHus

3. O6beM aucumnIvHbI (MOayns) B 3a4eTHLIX eAVHMLAX C YKasaHWeM KONMYECTBa YacoB, BblAeNeHHbIX Ha KOHTaKTHYIO
paboTy obyyatowwmxcs ¢ npenoaasartenem (Mo BuaaM y4ebHbIX 3aHSATUI) U Ha CaMOCTOSITENbHYIO paboTy obydatowmxcs

4. CogepxaHue oucumnamHbl (Moayns), CTPYKTYpMpOBaHHOE NO TeMaMm (pasgnenam) C ykasaHneM OTBEAEHHOro Ha HUX
KONMYeCTBa akafeMMYeCcKrX YacoB 1 BUAOB YYEOHbIX 3aHATUI

4.1. CTpyKTypa 1 TEMATMYECKUIA NnaH KOHTAKTHOW 1 CAMOCTOSTENbHOM paboThl MO AMCUMNANHE/ MOLYNO

4.2. CopepxaHvne gUCLUNInHbI

5. MepeyeHb y4ebHO-MeToaNYeckoro obecneyeHns onsi cCaMocTosTeNbHol paboTbl 06y4HatoWwmxcs no ANcUnnInHe
(Momynio)

6. POHLI OLLEHOYHBIX CPEeACcTB No AUCLMNAMHE (MOOYNO)

6.1. MepeyeHb KOMMNETEHLMIA C yKa3aHWEM 3TaroB NX (DOPMUPOBAHMS B MPOLLECCE OCBOEHUS 0bpa3oBaTeNbHOM
nporpamMmbl 1 QOOPM KOHTPONSA UX OCBOEHUS

6.2. OnucaHune nokasartenemn n Kputepumnes oueHnBaHUA KOMMEeTEHUMIA Ha pas3nunyHbIX aTanax ux goopMnpoBaHus,
onncaHune wkan oueHmnBaHuns

6.3. Tunosble KOHTPONbHbIE 3a4aHnNA NN NHble MaTepunanbl, HGOﬁXO,D,VIMbIe Ans oueHkKu 3HaHVII7|, yMean7|, HaBbIKOB U
(unun) onbiTa AEATENbHOCTU, XapakTepuayoLmx 3Tanbl (POPMMPOBAHNS KOMMAETEHLUMIA B NPOLECCe OCBOEHNS
06pasoBatenbHOl NporpamMmbl

6.4. MeToonyeckme matepuansl, onpeaensowmne npouenypbl OLEHNBAHUS 3HAHUIA, YMEHWUIA, HABLIKOB U (1K) onbiTa
LeaTeNbHOCTU, XapaKTepU3YHoLLMX 3Tanbl OOPMUPOBaHNS KOMMETEHLUI

7. MNepeyeHb OCHOBHOM 1 AOMONHUTENbHOW y4ebHON nnTepaTypbl, HEOOXOLMMOI ANsi OCBOEHUS AUCLMMNUHBI (MOLYNS)
7.1. OcHoBHas nuTeparypa

7.2. JononHntensHasa nutepatypa

8. MNepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTu "IHTepHeT", HeoBX0ANMBbIX ANt OCBOEHMS
AVCUMNAUHBI (MOOYyNS)

9. MeToamnyeckue ykasaHus ons 0by4atoWwmxcs No OCBOEHWIO AMCLUMNAMHBI (MOAyns)

10. MepeyeHb MHGOPMALUMOHHbBIX TEXHONOMMIA, UCMONb3YEMbIX MPU OCYLIECTBNEeHUN 0Bpa3oBaTenbHOro npolecca no
AMCLMNNMHE (MOAYNIO), BKNOYAs NepeyeHb NporpamMMHoOro obecneyeHns 1 UHGPOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM (NpW
HeobXxoaMMOCTK)

11. OnucaHve matepuanbHo-TeXHUYeckoin 6asbl, HE0OXOOUMOI 4N OCcylecTBNEHUS 0bpa3oBaTenbHOro npoLecca no
OVCUUNNnHE (MOLYIIO)

12. Cpe,EI,CTBa agantaunm npenogaBaHnsa oncumnnmHbl K I'IOTpeﬁHOCTFIM 06yqa+ouw|xc;| MHBanNnOooB 1 nny, C
orpaHmn4eHHbIMN BO3MOXHOCTAMUM 300PO0BbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "KoMnbloTepHble TexHonorum B 6uonorun”; 06.04.01 Bronorus; noueHT, K.H. (foueHT) Akbeposa H.U.

Mporpammy ovcuunnvHel paspabdoTtan(a)(n) OoUeHT, K.H. (goueHT) Akbeposa H.N. (Kadpeapa 6uoxmmun n
6roTexHonoruw, otaeneHne bronorun n brotexHonorun), nakberova@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yueHUs No gUcUUNInHe (MOOYN0), COOTHECEHHbIX C MSIaHUPYyeMbIMU
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbl

BbII'IyCKHI/IK, OCBOUBLINIA ancumnnuHy, nonxeH obnapatb cnenyruwmnmn KoMmneTeHUnsamn:

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMon KOMNETeHLUN

MK-3 CMOCOBHOCTb NMPUMEHSTb METOLMYECKNE OCHOBEI MPOEKTMPOBAHNS,
BbINO/IHEHNS MONEBbIX 1 NTAaBopaTOPHbIX BUONOTUYECKMX, KONOTUHECKIX
MccnenoBaHuiA, UCNONb30BaTb COBPEMEHHYIO annaparypy u
BbIYVCIMTENBHBIE KOMMEKCHI

OrK-7 rOTOBHOCTb TBOPYECKW MPUMEHATb COBPEMEHHbIE KOMIMbIOTEPHbIE
TexHonoruu npu cbope, xpaHeHun, obpaboTke, aHanM3e 1 nepeaaqe
BroNOrnMYecKon MHGOPMaLMK Ans peleHns NPoecCnoHanbHbIX 3anay

OriK-4 CNOCOBHOCTb CAMOCTOSITENbHO aHaNN3MPOBATL MMEIOLLYIOCS UHApOpMaLInIO,
BbISBNSATH (yHOAMEHTabHbIe NPoBeMbl, CTaBUTb 3a0a4y U BbIMOMHSATb
noneeble, NnabopaTtopHble 6ONOrNYecKne NCCneaoBaHns Npy peleHnm
KOHKPETHbIX 3aa4 C MCMONb30BaHMEM COBPEMEHHO annapaTypb! 1
BbIYWCINTENbHBIX CPELCTB, HECTW OTBETCTBEHHOCTb 3a Ka4ecTBO paboT u
Hay4Hyl0 [OCTOBEPHOCTb PE3YNbTATOB

BbinycKHMK, OCBOVBLINIA OUCLUMUMINHY:
4. DONXeH OeMOHCTPUPOBaTh CNOCOBHOCTb U FTOTOBHOCTL:
NCMOMb30BaHNS KOMMbIOTEPHBIX TEXHONOMMIA A1 NPeACTaBNeHNs U aHannaa 61uonorm4eckx n 6GMoMe ANLMHCKUX OaHHbIX

2. MecTo AUCLUMNMHBI B CTPYKTYpe OCHOBHOWM NpocdpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas yuebHas oucumnnmHa BkioYeHa B pasgen "b1.6.8 OucumnnvHbl (Mogynm)" OCHOBHOW NPOECCUMOHANBHOM
obpazosatenbHol nporpammbl 06.04.01 "Buonorus (Helipobronorus)" n otHocutes k 623080
(obwenpodpeccroHanbHoi) yact. OcsamBaeTcs Ha 1 Kypce, B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl), 72 Yaca(os).

KoHTakTHasi paboTa - 24 yaca(os), B TOM 4ucne nekuun - 0 yaca(os), npakTndeckme 3aHaTus - 24 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 48 4aca (oB).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBIL: 3a4eT BO 2 CEMECTPE.
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4. CopepXxaHue OUCLUMNMNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMaTM4yeCcKuii NaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE/ MOAYIO

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paanen MX TPYOO0EeMKOCTb
N AucumnnuHbl/ CemecTp '?3’ ﬂacax) CaMo;;%’g;"bHa"
Moayns Nexumm MpakTuueckuellabopaTtopHble
3aHATUA paboTbl
Tema 1. KOMIMbKOTEPHbIE
1.|]TEXHOTOIMN OBEPABOTKIN 2 0 4 0 4
BUONNOIMMYECKNX OAHHbIX
Tema 2. ONMMCAHUNE A3bIKA R U
2.|CTATUCTUYHECKASA CPELA 2 0 4 0 8
RSTUDIO
3 Tema 3. BABOBbIE TPADPUNYECKUE > 0 4 0 8

IBOBMOXHOCTN R

Tema 4. ONMNCATEJIbHAA
4.|CTATUCTUKA 1 NOOIMOHKA 2 0 4 0 8
PACIMPEOENEHUN B R

Tema 5. KNTACCUYECKWME METOObI
5.1 KPUTEPUN CTATUCTUKN B R 2 0 4 0 10

Tema 6. PETPECCVOHHbBIE
MOLOENN 3ABUCNMOCTEU

6-IMEX DY KONMMYECTBEHHBIMU 2 0 4 0 10
NEPEMEHHbIMU
Ntoro 0 o4 0 45

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. KOMMNbKOTEPHbIE TEXHOJIO MU OBPABOTKWU BUOJNTOMMYECKUX OAHHbIX

PasHoobpasue doopMaToB 61ONOrMYecKrX 1 MeOULIMHCKMX OaHHbIX. Basbl AaHHbIX 61MONornyecko HgopMaumm 1
NouckoBble cucTeMbl. MeTombl CUCTEMHON BMONOrMK 1 X KOMMbIOTEPHAS pean3auus

Tema 2. ONMMMCAHUE A3blKA R U CTATUCTUYECKAS CPEOA RSTUDIO

NcTopunst BOBHNKHOBEHMS M OCHOBHBIE NPUHLMMLI OpraHn3auun cpeapl R Pabota ¢ koMaHLHOM KOHCOMbIO MHTEpgeiica
R Pa6ota B naket RStudio O6bekTbl, nakeTbl, (PYHKUMMW, YCTPONCTBA. Tunbl AaHHbIX Si3blka R BekTopbl 1 MaTpuLbl
dakTopbl Cnivckn 1 Tabnnubl IMnopT faHHbX B R OpraHnsauunst BoIHUCIEHWUIA: GOYHKLKW, BETBAEHNS, LMKNbI
BekTopuaosaHHble BbldncneHus B R ¢ ncnonb3osaHnem apply-goyHKuui

Pa6ota ¢ naHHbIMM 13 gatadperiMoB 6a3NCHOro0 U cneunMann3npoBaHHbIX NakeTos R, Meanko-6uonornieckumm
JaHHbIMU, MMMOPTMPOBAHHBLIMU N3 OTKPLITBIX MCTOYHMKOA AaHHbIX (Hanpumep, Openlntro)

Tema 3. BASOBbIE TPA®UYECKUE BO3MO>XHOCTU R

Hwnarpammbl paccesiHus plot() n napameTpbl rpagouyeckmx QyHKUNA MMcTorpammbl, QOYHKLUUN SOEPHON NNOTHOCTA U
gpyHkumscdplot() Ouarpammel pasmaxos. Kpyrosble u cTonbukoBble AuarpamMmbl KateropuaoBaHHble rpadoukiy

Tema 4. ONMMUCATEJIbHASl CTATUCTUKA U NOATOHKA PACNPEOENEHUN B R

OueHka BbI6OPOYHbIX MApaMeTpoB C UCMONb30BaHNEM CrieumanbHbix yHKUMIA Vicnonb3oBaHue goyHKUmin summary() u
LOMOJIHUTENbHbIX NakeToB AHann3 BbIGPOCOB 3aKOHbI pacnpeneneHnst BEposTHOCTEN, peanuaoBaHHbie B R Monbop
3akoHa 1 napameTpoB pacnpeneneHus B R MNMpoBepka Ha HOPMaNbHOCTb pacnpeneneHns

Tema 5. KNACCUYECKUE METOObl U KPUTEPUU CTATUCTUKU B R

'vnoTe3a 06 oaoHopoLHOCTW Ancnepculi MMnoTesa o paBeHCTBE CPELHMX ABYX reHepanbHbIX COBOKYMHOCTEN
WNcnonb3oBaHune paHrosbix Kputepues YnnkokcoHa-MaHHa-YuTHn Pannomusaums, 6yTcTpen v oLeHKa cTatmcTUyYecKonm
MOLLHOCTY (Ha NpuUMepe OBYXBbIBOPOYHOro t-kpuTepunsl) BBeneHUe B LMCNepPCHOHHbBIN aHann3 Kputepuit xu-ksaopart
ToyHbin TecT Puwepa; kputepun Mak-Hemapa OueHka cTaTUCTMHECKOW MOLWHOCTY NPY CPaBHEHWUN JONEN

MpoToKoN pas3senoyHOro aHanmaa aaHHbIX JIHenHbIe MOAeN ANCNepPCOHHOro aHanuaa CTpykTypa MoaenbHbIX
06beKToB AUCMNepcrMoHHOro aHanusa OueHka afeKkBaTHOCTV MoAeNn OUCNepCUoHHOro aHannsa JMcnepcroHHbIN
aHanus no Kpackeny-Yonnucy Mogenu osyx- 1 MHOrogoakTopHOro AMCrnepcroHHoro aHanmaa Mpobnema
MHOXECTBEHHbIX MPOBEPOK CTATUCTUYECKUX rnnoTe3 MeTofdbl CpaBHEHNs rpynnoBbIX CPeaHMX B ANCMNEPCUOHHOM
aHanuse

Tema 6. PETPECCUOHHbIE MOLOENN 3ABUCUMOCTEN MEXAY KONMMYECTBEHHbIMW NEPEMEHHbIMU

KETPOHHBH
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Mporpamma aucumnnuHbl "KoMnbloTepHble TexHonorum B 6uonorun”; 06.04.01 Bronorus; noueHT, K.H. (foueHT) Akbeposa H.U.

OueHka Koppensumm OByx Cry4daiHbix BenuyuH NpocTtas nnuHenHas perpeccus Mogenun perpeccum npy pasnmyHbix
BUOax cpyHKUMK notepb Kputepum Boibopa Momenel onTuManbHoOM CNoXHOCTH [MonMHoMuanbHbie U HeNIMHEeHbIe
momenv perpeccuv Mogenb MHOXECTBEHHOW perpeccun u Belbop e crneundprkaumm MNpouenypbl AMarHOCTVKU Moaenei
MHOXECTBEHHOWN perpeccumn

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuunivHe (Mooyno)

CamocTosiTenbHas paboTta obyyatoWwmxcst BbINONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYIO caMocToaTeNbHYyo paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YuTaoT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BbINONMHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWA 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

MopsiooK opraHn3aumnm 1 ocywecTBneHms 0bpasoBaTeNbHOM 0essTeNbHOCTM No 06pa3oBaTenbHbIM NPOrpaMmam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpamMMam crneumanmTeTa, nporpaMmMam MarucTpatypbl (yTBepXaeH
npvkasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoin ®enepaumm ot 5 anpens 2017 roga N301).

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin denepaumnn N14-55-996uH/15 ot 27 Hosibpsa 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"

MonoxeHwne ot 24 nekabps 2015 r. € 0.1.1.67-06/265/15 "O nopsiake NpoBeaeHUsl TEKYLEro KOHTPOoNs yCneBaeMocTu 1
NPOMEXYTOYHOW aTtTecTauum obyyarowmnxcs geaepanbHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOMO
yupexneHus Boicero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHuBepeuteT"

MonoxeHune N 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMypoBaHUM PoHLA OLEHOUHbBIX CPEACTB AN1s
NMpoBeAeHNs TeKyLel, MPOMEXYTOUHOM U NTOrOBOW atTectauum obyyarowmnxes henepansHOro rocynapCTBEHHOMO
ABTOHOMHOro 06pPa30BaTENLHOIO yUpeXAeHus Boiclwero obpasoBaHus "KasaHckuii (MpuBonxXckunin) doenepanbHbli
yHusepcurtet""

MonoxeHne N 0.1.1.56-06/54/11 ot 26 okTs6pst 2011 r. "OB6 anekTPOHHbIX 06pa30BaTENbHbLIX Ppecypcax enepanbHOro
rocynapCTBEHHOro aBTOHOMHOIO 06pa30BaTENbLHOIO YY4PEXAEHUS BbICWIEro NPOtheCCMoHanbLHoro 06pasosaHus
"KasaHckun (Mpusonxcknin) doegepanbHblin yHuBepcuteT""

PernameHT N 0.1.1.67-06/66/16 ot 30 MmapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCNOMb30BaHMIO B
y4yebHOM npoLecce 1 yaaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yHpexaeHns Bbiclwero obpasosaHus "KasaHckui
(MpuBonxckunin) henepanbHblil yHuBepcuteT™

PernameHt N 0.1.1.67-06/11/16 ot 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKUN 3HAHMIA 0By4arowmxcs B
oelilepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTeibHOM yupexaeHun Boicluero obpasoaHus "KasaHckui
(MpuBonxckui) henepanbHblin yHuBepcutet™"

Pernament N 0.1.1.67-06/91/13 o1 21 nioHsi 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX U3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0B6pa30BaTeNbHOM YYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO
06pasoBaHus "KasaHckuit (Mpusonxckuit) doenepanbHblil yHuBepeuteT""

Akb6eposa H.N. KpaTkoe BeeneHue B R 1 RStudio: y4ebHo-MeToanyeckoe nocobue. 2014 -
http:/libweb.kpfu.ru/ebooks/01-1IFMB/01_012_000709.pdf

Akbeposa H.N.BblibopoyHble pacrnpeneneHns 1 LOBEPUTENbHbIE MHTEPBATbI (MICNONb30BaHUE s3blka R ):
yuyebHo-MeToauyeckoe nocobue. 2014. - http://libweb.kpfu.ru/ebooks/01-IFMB/01_012_000710.pdf

WnnyHoe A.B. n op. HarnagHas ctatnctuka. Vicnonb3yem R! Mockea: MK lNpecc, 2014. 298 c. - hitp://goo.gl/93Y69G

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUMUINIMHE (MOBYIIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMNUHDI
CemecTp 2
TeKyLL M KOHTPOIIb
1. KOMIMNBbKOTEPHbBIE TEXHONOTI N OBPABOTKU
BNONOIMMYECKNX OAHHbBLIX
2. ONMNCAHUE A3bIKA R 1 CTATUCTUYECKASA CPELA
1 |SoHTRONbHas ONK-4 , MK-3 RSTUDIO
P 3. BASOBbIE TPA®NYECKME BO3MOXHOCTU R
4. ONMNCATENbHAA CTATUCTUKA N MO O OHKA
PACMNPELENEHNN B R
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Otan

dopma KOHTpons

OueHnBaemble

TeMbl (pa3penbl) AUCUUMNIUHBI

paboTa

R

KOMMNeTeHuuun
1. KOMIMBbKOTEPHbBIE TEXHONOI M OBPABOTKN
BNOJTOIMYECKIX OAHHbBIX
2. ONMTMCAHUE A3bIKA R U CTATUCTUYECKASA CPELA
KoHTponbHas RSTUDIO
2 OlK-7, MK-3 3. BASOBbIE TPA®UNYECKNME BO3MOXHOCTU R

4. OMUCATENBbHAA CTATUCTUKA 1 NOOIOHKA
PACIPELOENEHAM B R
5. KITACCVYECKME METOObl 1 KPUTEPUWN CTATUCTUKN B

3 KoHTponbHas
paboTa

OrK-4 , OrnkK-7, nk-3

RSTUDIO

R

1. KOMMbKOTEPHbIE TEXHONOI M OBPABOTKHU
BNOJTOIrMMYECKWX OAHHbBIX
2. OMNCAHME A3blIKA R N CTATUCTUYECKASA CPEOA

3. BA3OBbIE TPA®NYECKME BO3MOXHOCTU R
4. OMUCATENBbHAA CTATUCTUKA N NOOIOHKA
PACIMPEOENEHAM B R
5. KITACCVYECKUME METOObl N KPUTEPUU CTATUCTUKN B

6. PETPECCVOHHbIE MOOE/IN 3ABUCUMOCTEN MEX Y
KONMNMYECTBEHHbIMW NMEPEMEHHBIMA

3auver

OriK-4, OrK-7, NnK-3

6.2 OnucaHue nokasartenen U KpUTepmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3/uyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHUuBaHUs

dopma

Sran KOHTpONSA

Kputepum
oL eHuBaHUs1

O1nnyHo

Xopouiuo

Ynosn.

| Heyn.

CemecTp 2

TeKkyLLuin KOHTPONb

1 KoHTponbHas
pabota

[MpaBUNBLHO BbIMOMHEHDI
BCE 3a4aHus.
MpooemMoHcTpUpoBaH
BbICOKWIA YPOBEHb
BNAfEHNS MateprasioM.
[MposBneHsb
NPeBOCXOAHbIE
CrnocobHOCTK
NPVUMEHSATb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a4aHNIA.

MpaBunnbHO BbINONHEHA
6onblias 4acTb
3a0aHun.
MpucyTcTBylOT
He3HaYnTeNbHble
owmnoKu.
MponemoHcTpupoBaH
XOPOLWMWiA ypOBEHb
BNafeHns Mmatepunanom.
MposiBneHbl cpegHue
CcrnocobHoCcTH
NPUMEHSITb 3HAHUS 1
YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a0aHUIA.

3afaHus BbINOHEHDI
6oree 4eM HaNoNOBUHY.
MpucyTcTytoT
cepbéaHble oWwnbKu.
MpoLeMoHCTprpoBaH
Y OOBNETBOPUTENBHbIN
YPOBEHb BnaneHus
mMatepuanom.
MposiBneHbl HU3KkUe
crnocobHoCTM
MPUMEHSATL 3HAHNA U
YMEHWS K BbINOIHEHUIO
KOHKPETHbIX 3aAaHuiA.

3afaHns BbINOSHEHDI
MEHee YeM HamnonoBUHY.
lMpooemMoHcTprpoBaH
HeyLOBNEeTBOPUTENbHbIN
YpOBEHb BnageHuns
mMaTepuasnom.
MposBneHbl
HeLoCTaTo4Hble
crnocobHoCTH
NPUMEHSITb 3HAHNS 1
YMEHMS K BbINOHEHUIO
KOHKPETHbIX 3a4aHuniA.

5 KoHTponbHas
paboTa

[MpaBunbHO BbIMOMHEHDI
BCE 3aLaHus.
MpoaemoHcTpupoBaH
BbICOKMWI YPOBEHb
BNaleHnsa MaTepunasom.
MposiBneHsb
NpeBOCXOOHbIE
cnocobHoCTY
NPUMEHSATb 3HAHNS U
YMEHWS K BbIMOJTHEHNIO
KOHKPETHbIX 3a4aHuI.

MNpaBunnbHO BbINONHEHA
6onblwas yactb
3agaHuvi.
MpucytcTeyioT
He3Ha4ynTenbHble
OwWn6KN.
MpooemoHcTpUpoBaH
XOPOLWNiA ypOBEHb
BNafeHns matepuanom.
MNposiBneHbl cpenHne
CNocobHOCTM
NPVMEHSTb 3HAHUS 1
YMEHNS K BbINOMHEHWIO
KOHKPETHbIX 3a4aHuiA.

3apaHns BbIMOMHEHBI
6onee 4eM HanonoBUHY.
MpwucyTcTBYIOT
CepbEésHble OWnbKN.
MpoaemoHcTpupoBaH
Y. 0OBNETBOPUTENbHbIN
YpOBEHb BnafeHUs
mMarepuanom.
[MposiBNEeHbI HU3KKME
cnocobHoCTM
MPVUMEHSTb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a4aHWI.

3afaHns BbIMOMHEHDI
MEHEE YEM HaMOMOBUHY.
MpooemoHcTprpoBaH
HeynoBNeTBOPUTENbHbIN
VPOBEHb BNageHns
MaTepuanom.
MposiBneHsb
HeLoCTaTo4HbIe
CnocobHOCTM
NPUMEHSATbL 3HAHNS 1
YMEHNS K BbIMOMHEHNIO
KOHKPETHbIX 3a4aHUIA.
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Kputepum
9ran|  Popma OLLeHUBaHUS
KOHTpOns
OTAnYHO XopoLuo Ynosn. Heyn.
MpaBnnbHO BbINOAHEHDI [[TpaBnIbHO BbINONHEHA |3afaHns BoiMONHEHbl  |3a4aHust BbIMOHEHDI
BCE 3afaHus. 6onbluas yacTb 6onee YeM HaNONOBKHY. [MEHEE YEM HAMONOBUHY.
MpoLeMOHCTpMPOBaH  [3amaHuii. MpucyTcTByIOT MponeMoHCTprpoBaH
BbICOKMWI YPOBEHb MpwucyTcTBYIOT cepbésHble OWnNHKN. HeyO0BNEeTBOPUTESNbHbINA
BNafeHns MaTepuanoM. [HeaHaumTensHole MpoLeMOHCTPMPOBaH  |ypOBEHb BNafaeHUs
MposiBneHs ownbKN. YOBNETBOPUTENbHBIA  [MaTEpUanoM.
3 KoHTponbHas |npeBoCXofHble MpOoLEMOHCTPMPOBaH  |ypOBEHb BNaAeHUS MposiBneHs
paboTa CrnocobHOCTK XOpOLWniA YPOBEHD mMartepuanom. He[oCTaTOuHbIE
NMPUMEHSATbL 3HAHNUA U [BnapeHus MmatepuanoM. ([posiBfeHbl HU3kme cnocobHoCTK
YMEHWS K BbINONHeHUO |MposiBneHbl cpefHne  [cnocobHocTu NPUMEHSATL 3HAHNS ©
KOHKPETHbIX 3a4aHuiA.  [cnocobHOCTM MPUMEHSATb 3HAHUA U [YMEHUS K BbIMNOMHEHWIO
NPUMEHSATb 3HAHNA U [yMEHUS K BBINONHEHNIO |KOHKPETHbIX 3a4aHniA.
YMEHMS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHUIA.
KOHKPETHbIX 3aaHUiA.
3ayTeHo He 3a4teHo
O6y4atowmitica obHapyxun 3HaHne ocHoBHoro  [OByvatrowmincs obHapyXun 3Ha4YnTENbHbIE
y4ebHO-NpPorpaMMHOro Mmatepuana B 06 beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobXxoouMOM NS aanbHewwwen yuebbl 1 yuebHO-NporpaMMHOro MaTepuana, fLonycTus
npencrosiei paboTtsl N0 CneunansHOCTH, NPUHLMIMaNbHbIE OWNOKMN B BbINOIHEHNN
3auer CMPaBUNCS C BLINONHEHMEM 3a0aHuiA, NpenyCMOTPEHHbIX NPOrpaMMolt 3alaHuni 1 He
npenyCMOTPEHHbIX NPOrpaMMoii AUCUMNAUHBL.  |CNOCOBEH NPOLONXUTL 0ByHeHNe Nnu
MPUCTYNUTb MO OKOHYAHUK YHUBEpPCUTETA K
npodbeccrmoHanbHoi aesitensHocTn 6e3
LLOMONHNTENbHbIX 3aHSATWIA NO COOTBETCTBYIOLLEN
LMCLUNMVHE.

6.3 Tunosble KOHTPO/JIbHbIEe 3a4aHNsA WU UHbIE MaTepuanbl, HeobxoAuMble ONs1 OLLEHKU 3HaHUN, yMeHUn,
HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKTepu3yroLux atanbl oOpMMpoBaHUA KOMNETEHL UM B Npouecce

0CBOEHUsi o6pa3oBaTeNlbHOW NPOrpamMMbi

CemecTtp 2

TekyLMin KOHTPOIb

1. KoHTponbHas pabota
Tema1,2,3,4

PeweHwne 3anay Ha KoMnbloTepax
MNpumepbl 3apay:

1 Barpyautb B B RStudio exemecsuHble aaHHble No poxaaemMocTu B r. Hblo-Mopk, cobpaHHbie B nepunoa ¢ sHeaps 1946
r. no nekabpb 1959 r. ( cait npocp. Poba XmuHamaHa (Rob J. Hyndman)
http://robjhyndman.com/tsdidata/data/nybirths.dat). Npeobpasosatb 06beKT birth Bo BpeMeHHo psig 1 0To6pasnTb

rpadpuyecku

2.Wcnonbayiite paHHble (Kwan K.C. et al., 1976) no ckopocTu BbiBEAEHMS M3 OpraHM3Ma YenoBeka MHAoMeTaumHa,
KoTopble BxoasT B 6a30Bbiii Habop faHHbIX R (Indometh). MocTpoiiTe KpuByO 3aBUCMMOCTM KOHLIEHTpaLun

nHoometaunHa B KpoBU OT BpEMEHN

3.Mcnonb3ysa AaHHble, KOTOPbIE NOAYYEHbI B XO4€ 9KCNEpPUMEHTa Mo U3y4eHno 3¢peKTUBHOCTY WeCTW BULOB
WHCEKTULMIOHbIX CPEeACTB M BXOAST B 6a30Bblii HA6op AaHHbIX R (InsectSprays), nocTpoiTe ructorpammbl , COBMELLEHHbIE
C KPMBbIMY NAOTHOCTU, AN1S K&XA0r0 U3 U3yHEeHHbIX Npenaparos.
4. N\MeloTCcs faHHble NO CyTOYHOMY NOTPEBNEHNIO SHEPrK, NocTynawwei ¢ nuwei (KOx/cytkun) ans 11 XeHwuH (
npvmep 3anmcTBoBaH 13 kHurn Altman, 1981): 5260, 5470, 5640, 6180, 6390, 6515, 6805, 7515, 7515, 8230, 8770.
MocTpoiiTe 95%-Hblii [OBEPUTENBHBIA MHTEPBAN ANS1 CYTOYHOrO NOTPEONEHMs aHeprum 1 0TobpasuTte ero rpagouyeckm
5. dBnsieTcs nu pacnpeneneHne CyTo4HOro noTpebneHns sHepruu (AaHHble Npeblaylei 3anaqm) HopManoHbIM?

JlokaxuTe HeCKonbkMmmn crnocobamm

2. KoHTponbHas paborta
Tema1,2,3,4,5

PeweHwne 3anay Ha KoMnbloTepax
MNpumepbl 3apay:

1. Vicnonbays naHHble energy 1 naketa ISWR o cyTo4HOM NoTpebneHnn sHeprum y Xy nowasbix XeHwmH (lean) v XeHwWwmH
C U36bITOYHBIM BECOM (0Obese), BbIICHUTb, 0AMHAKOBa N BapuabenbHOCTb 3TOro NpuaHaka B rpynnax XyaowasblX

XEHLIMH U XEHLIMH C N36bITOYHBIM BECOM

2. |/|CI'IO}'Ib3y9I OaHHble energy n naketa ISWR, BbIACHWTb, pa3nnyaetcy nm Cyto4yHoe n0Tpe6neHme SHeprumn xyoouwasblX n

MONHbIX XXEeHLWWH.

3. NabopaTopHbIM KpbicaMm NPYMEePHO 0ANHAKOBOrO BO3pacTa 1 Beca B Te4YeHMe OnpenesieHHOro BPeMEHU faBanu KOpM ¢
pasHbIM conepxaHmeM benka (dpakTop type ¢ OByMS YPOBHSIMU: HU3KOe colepxXaHue — Low, 1 Bbicokoe comepxaHue —
High). Kpome Toro, kopma pasnvyanncb no nponcxoxaeHuto benka (dpaktop source ¢ AByMsi ypoBHSAMM: beef —

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbIii Homep
Crpanvua 7 u3 11.

o



Mporpamma aucumnnuHbl "KoMnbloTepHble TexHonorum B 6uonorun”; 06.04.01 Bronorus; noueHT, K.H. (foueHT) Akbeposa H.U.

roBsovHa, u cereal — 3anaku). B koHUe akcnepumMeHTa Bbin 3MepeH NpUPOCT Beca Y Kpbic (weightgain) B kax goli rpynne.
Tabnuua ¢ faHHbIMK 13 3TOrO aKcrnepuMeHTa (weightgain) Bxonut B coctas naketa HSAUR2. BbinonHUTL pa3BenoyHbll
aHanu3 JaHHbIX U NpeacTaBnUTb CTPYKTYPY AaHHbIX rpadomyeckm

4. Vicnonb3ys paHHble weightgain n3 naketa HSAUR2, BbisicHWTb, CBSi3aHbl N HAbNIO4aeMbIEe pasnmyns B MpuMpocTe Beca
KpbIC C N3y4aeMbIMM chakTopamu, copepxaHuem 6ernka n ero NnporcxoXaeHNeM.

5. B 6ag3e iris n3 6a3oBoro Habopa AaHHbIX R npeacTaBneHbl 3HaYEHNS ANMHA W WWPUHBI NenecTka 1 YyallenmcTmka
uBeTKoB npuca 3-x copto ? copt Versicolor, copt Virginica n copt Setosa. 3asmcut nn onnHa nenecTka mpuca oT Toro,
K KakoMy COPTY OH NPUHAZNEXUNT?

3. KoHTponbHas pabora

Tema1,2,3,4,5,6

PeweHwne 3anay Ha KoMnbloTepax

Mpumepbl 3a8auy:

1. Ha http://figshare.com/media/download/98923/97987 npueeneHbl pe3ynbTaTbl UCCNEA0BAHNSA 3aPaXXEHHOCTH

nBycTtBopyartoro monntocka Dreissena polymorpha nHdpysopueii-kommeHcanom Conchophthirus acuminatus. CesizaHo nn
ymcno obHapyXeHHbIX B Montocke nHapy3opuin (CAnumber) ¢ onvHon pakoBuHbl Monitocka (ZMlength, mm) ?

2. Mpw U3y4yeHnn N3MEHYNBOCTM BUOOBOMO COCTaBa JOHHbIX OPraHW3MoB Bbinun B3aTel 13 rugpobuonornyeckux npob:

DONV YNCNIEHHOCTMN IMYNHOK XMPOHOMM B 0BLe YNCAEHHOCTM 3006eHTOoca cocTasuna
88.9,94.9,70.8,46.4,31.0,66.5,83.6,71.9,59.6,22.5,29.2,6.5,17.5

Temneparypa BoLbl Npy B3SATUM r’MApobrMonormieckoin npoo t:
14.8,14.5,11.5,12.6,12,14.5,13.3,16.7,16.9,20.6,21.2,22.5,22.4

MocTpouTb MOLENb Perpeccun Aoy NMYMHOK 0T TeMnepartypbl Boabl. OueHnTe napameTpbl Mogenu. CywecTByeT nu
CBSA3b MeXAy 3TUMK npuaHakammn?

3auert

Bonpochbl k 3a4ety

1. V\cTopmst BO3HMKHOBEHWS U OCHOBHBIE MPUHLUMMBI OpraHm3aummn cpeabl R
2.PaboTa c koMaHOHOM KOHConNblo UHTEpdeiica R

3.06bekTbl, NakeTbl, PyHKLUMMN B S3blke R

4. Tvnbl gaHHbIX A3blka R

5.iMmnopTtupoBaHne gaHHbix B R

6.BekTopusoBaHHbIe BbluncneHms B R

7.Basosble padnyeckne Bo3MoxXHocTH R

8.0nuncatenbHas ctatnctmka B R

9.3akoHbl pacnpeneneHns BeposTHOCTEN, peann3osBaHHbie B R

10. Monbop 3akoHa 1 NapameTpoB pacnpeneneHns B R

11.MpoBepka Ha HopManbHOCTb pacnpeaeneHuns

12. Knaccuyeckre Kputeprnm 3Ha4MMoCTy A1 CPaBHEHWS OBYX BbIBOPOK (t-TECT, paHroBble KpUtepum)
13. [IncnepCcuroHHbIi aHanms

14. MHOXECTBEHHbIE CPaBHEHMS

15. KpuUTEPUIA XM-KBAZPAT U TOYHbIN KpuTepuin Puwepa

16.0ueHKa CTaTCTMYECKOW MOLWHOCTY KPUTEPUS U NNaHUPOBaHNE aKCNepuMeHTa
17.0umcnepcuroHHbIn aHanus no Kpackeny-Yonnucy

18.0ueHKa Koppensaummn AByx CnyYanHbIX BENUYMH

19. PasBenoyHbIli aHanm3 gaHHbIX

20. PerpuccuoHHbIi aHanua

21. Jlornctnyeckas perpeccus u OTHOLWEHWE WaHCoB

6.4 MeToaunyeckue matepuanbi, onpeaensioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHUSA KOMMNETEHLMN

B K®Y pelictByeT 6anibHO-peRTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Mogynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un bonee - "3a4yTeHo".

55 6annoB n MeHee - "He 3a4TeHO".

Lnsa sk3ameHa:

86 6annos n bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

Artan dopma Mpouenypa oueHNBaHNA 3HaHMNA, YMEHUI, HABLIKOB U (UN) onbITa Konunyecteo
KOHTpOns DesTeNbHOCTU, XapakTepu3yoLLLMX aTtanbl hOpMUPOBaHUSA KOMMETEeHL U 6annos
CemecTp 2
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hopme. OLeHNBaETCS BNafeHne MaTepumarnoM, ero CCTEMHOE OCBOEHNE,
CNOCOBHOCTb MPUMEHSITb HY>XHbIE 3HAHWS, HABLIKW 1 YMEHUS NpW aHanmae
NPOBNEMHbIX CUTYaLMin N PELIEHNN NPAKTUHECKMX 3a4aHiA.

Aran dopma Mpouenypa oueHUBaHUS 3HAHUA, YMEHUI, HaBbIKOB U (UK) onbiTa Konuyectso
KOHTpoOns 0esATeNbHOCTU, XapaKTepu3yoLLLMX aTanbl oOpMUPOBaHNA KOMMNETeHL U 6annos
TekyLLUA KOHTPONb
KoHTponbHas paboTa NpoBOAUTCS B Yackl ayAUTopHoI paboTel. Obyyarowmecs
nony4aroT 3a4aHns ans npoBepPKM YCBOEHUS NPoilaeHHOro Matepmana. Pabota
1 KoHTponbHas |BbINOAHAETCS B MMCbMEHHOM Buae 1 caaétca npenogasartento. OueHusaroTcs 50
pabota BNafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNafeHne
METo4aMM, YMEHMS 1N HaBbIKW, HEOOX0AUMbIE N1 BbINOMHEHWS 3a0aHNA.
KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHol paboTel. Obyyatowmecs
nony4atoT 3aAaHus ans NpPoBepKM YCBOEHUS NpoiaeHHoro mateprana. Pabota
> KoHTponbHas |BbINOAHAETCA B MMCbMEHHOM BuAae 1 caaétcs npenogasarento. OueHusaroTcs 15
paboTa BnafeHne Matepuasnom rno Teme paboTbl, aHaNMTUHECKE CNOCOBHOCTY, BNafeHme
MEeToLaMM, YMEeHWs! U HaBblKW, HeO6XoaMMble AN BbINOMHEHMWS! 3aAaHniA.
KoHTponbHas paboTa NpoBOAUTCS B Yackl ayaUTopHol paboTel. Obyyarowmecs
nony4arT 3a4aHns ans npoBepkM YCBOEHUS NPoilaeHHOro Matepmana. Pabota
3 KoHTponbHas |BbINOAHAETCS B MMCbMEHHOM Buae u caaétca npenogasarento. OueHusaroTcs 15
pabota BNafeHne Matepuanom rno Teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNafeHne
METoLaMM, YMEHMS 1N HaBbIKW, HEOOX0AUMbIE N1 BbINOMHEHNS 3aAaHNIA.
Bcero 50
3ayéT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS ONCLMMNIINHDI.
Ob6yuatowmiica nonyyaeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHns) n BpeMs Ha
3aver noaroToBKy. 3a4€T NPOBOAMNTCS B YCTHOMW, MACbMEHHOW UM KOMMbIOTEPHON 50

7. NepeyeHb OCHOBHOM U OOMNONHUTENbHOM Y4e6HOW nuTepaTtypbl, HEO6XOAMMONM OISt OCBOEHUS AUCLUMINHDI
(mopyns)
7.1 OcHoBHas nuTeparypa:

WnnyHos A. B., banauH E. M., & Bonkosa I1. A. (2014). HarnsgHas ctatuctuka. Micnonbsyem R! Mockea MK
Mpecc.VHBeHTapHbI HoMep: BA-12213

Axbeposa H.N. KpaTkoe BBeaeHue B R n RStudio: yuebHo-MeToan4eckoe nocobue 2014
http:/libweb.kpfu.ru/ebooks/01-1IFMB/01_012_000709.pdf

Axbeposa H./. BbibopoyHble pacnpeneneHust u 0oBepuTenbHble MHTEPBabl (MCNoNb3oBaHme s3blka R ):
y4yebHO-MeToan4eckoe nocobue. 2014. http://libweb.kpfu.ru/ebooks/01-IFMB/01_012_000710.pdf

7.2. lononHUTeNbHasa nuteparypa:

C.3. Mactnukuin, B.K. Wntukos - 'CTatncTmyeckunini aHanns 1 Budyannsaums gaHHbix ¢ nomouwpbio R' (2014, PDF)
MeToamndyeckoe nocobue http://www.ievbras.ru/ecostat/Kiril/R/Mastitsky%20and%20Shitikov%202014.pdf

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNMINHBI (MOOYIS)

RStudio - www.rstudio.com
The R Manuals - https://cran.r-project.org/manuals.html
The R Project for Statistical Computing - https://www.r-project.org/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Lensmn ocBoeHns oucumnnmHbl 'KoMMbIOTEPHbIE TEXHONOTUK B BUONOrMn' SBRSKOTCS: NONyYeHNe HaBblkoB paboThbl B
cTaTmcTmyeckol cpene R, 0CBOEHUIO OCHOBHbLIX METOA0B MaTeMaTn4yeckon 06paboTku faHHbIX U UX BU3yanu3auum

CAMOCTOSATE/IbHAA PABOTA CTYLEHTOB (CPC) BkntoyaeT cnegytowme suapl pabor:
- U3y4eHVe TeopeTM4ecKoro NeKLMOHHOro Matepuana

- npopaboTka TEOPEeTMHECKoro Mateprana (KOHCNEKTbl NEKLUA, OCHOBHAS U AOMONHUTENbHAS NMTepaTypa);
- NOAroTOBKA K CEMUHAPAaM, KOHTPONbHbIM paboTam

PeructpaunoHHbIii Homep
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WNayueHue kypca cnenyeTt HauMHaThb C NEKUWIA M OOHOBPEMEHHO paboTaTb C KOMMbIOTEPHBIMU OH-NAH NporpaMmMamu .
NayueHue kypca npennonaraet Ucnonb3oBaHve y4ebHbix ocobuii (B TOM YCHe aNEKTPOHHDBIX), pabouunx TeTpaner no
Kypcy, 6a30BbiX PEKOMEHLOBaHHbIX Y4EOHVKOB, (B TOM YMCNE SNEKTPOHHBIX), @ TakXe 0630POB, LOCTYMHbIX B UHTEPHET
pecypcax, peKOMEeHA0BaHHbIX MPEnoaaBaTenem

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHONOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKAKOYas nepeyeHb NporpaMmMHOro obecneyeHmst U MHCPOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue aucumnauHbl "KoMnbloTepHble TeXHoNornm B Guonorun” npeanonaraeT UCNoNb30BaHNE Cleayiowero
nporpammMHoro obecrneyeHns U MHPOPMALMOHHO-CMPABOYHbBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT ogoucHoro nporpamMmHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpayaep Google Chrome

Adobe Reader XI

YyebHo-MeToAn4ecKkas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-BMBNMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowwummes. I6C "ZNANIUM.COM" coaepXuT nponaseneHns
KPYMHEWLWNX POCCUACKMNX Y4EHBIX, PYKOBOAUTENEN rOCYAapCTBEHHBIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMPULIMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnuotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHEHU 06pa3oBaTebHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, yiebHble nocobus, yuebHO-MeToanyeckme
KOMMAEKChl, MOHOrpadouu, astTopedpeparbl, AuccepTaumnm, SHLMKNONELNM, CNOBAPY U CNPaBOYHUKN,
3aKOHOAATENbHO-HOPMATMBHbLIE AOKYMEHTbI, CeunanbHbie NepUoanyeckme N3faHns u N3naHus, Bbinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpems 35C ZNANIUM.COM cooTBeTCTBYET BCEM TPebOBaHMSAM doeiepanbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bbicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMK B SNEKTPOHHO-BMBNNOTEYHON crncTeme
NapatenbcTea "MlaHb" , DOCTYN K KOTOPOi npenocTaeneH obyyatowmmes. 36C NapgatenscTea "MaHb" BKIto4aeT B cebs
SMEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flaHb" 1 opyrux BeLylwmx n3natenbets y4ebHOM nuTepaTyphbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM U r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHOI NuTepaType 1 HayYHbIM NEPUOLNYECKAM U3LAHUSIM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBREHUA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX MPas.

YuyebHo-MeToanyeckas nutepatypa ans AaHHOW OUCUMMNINHBI UIMEETCS B HAaNM4MmM B 3N1EKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT cTyOeHTa" SBNSeTCs 3NeKTPOoHHON BubnunoTtedHoi cuctemoit (36C), npepocTasnsatoweli 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OoNoAHUTENbHBIM MaTepunanam, NprobpeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doefepanbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YacTtu hopMnpoBaHNa OOHO0B OCHOBHOW W AOMOMHUTENbHOW NUTEpPaTypbl.

11. OnucaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npoLecca no gucuuniamHe (Moaynio)

OcBoeHue gucumnauHbl "KoMnbloTepHble TeXHONornm B 6uonorun” npeanonaraeT UCNonb3oBaHe Chneayiolero
MaTepuanbHO-TEXHUYECKOro obecrneyeHus:

MynbTMeouiitHas ayautopusi, BMECTMMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C EOMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOV3BEAEHNS 1 BU3yanmaauum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHnst U nepenadm anekTpoHHbIX
[OKyMeHTOB. Trnoeas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyNIbTUMEAUAHOMO NPOEKTopa,
aBTOMAaTU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe MHTePakTUBHOM TPUBYHbI
npenonaBaTens, BKNoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MUKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
WHTepakTmBHas TpmbyHa npenonasaTens sSiBNSeTCS KNoYEeBbIM 3IEMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenoaasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko yrnpaensite BCEl CUCTEMOW, He OTX0AS OT TPUBYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskin obydatolmxcs B yA06HOR 1 [OCTYMHOM
LNt HUX oOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 06y4eHus, B TOM YAC/E C UCMONb30BAHNEM B
npotiecce 0byyeHns Bcex KOPNopaTMBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CeTb UHTEpHET. KoMnbioTepHoe 06opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHue.

KomnbloTepHbI knace, npeactaensiowmii cobol paboyee MeCcTo npenoaasatens U He meHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHAbHBIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpPamMMHOE
obecneyeHune. Kax bl KOMMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOKOYEHbI K
KoprnopaTtuBHOW KoMmnbioTepHon cetn KDY n HaxopdaTcs B €AMHOM LOMEHE.
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12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbS

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCNpUATUE UHPOopMaLnUmM o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCcUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIe A1 pa3nnyYHbIX Nofb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTtaBuUTb B pa3/IndHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHWUAMY Cyxa NOMyYani MHGOPMALLMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- NPYIMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA Ons nepefayy MHGOPMaUun, opraHn3auun pasnnyHbIx
POPM MHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUSI BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeaeHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNaAaMn U 3aWnTbl BbIMOIHEHHbIX paborT,
NpPOoBeAeHNS TPEHVHIOB, OpraHM3aummn KONEeKTUBHOW paboThl;

- NPYMEHeHNe ANCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIMA NS OpraHM3aummn goopM TEKYILEro 1 NPOMeXyTOYHOro
KOHTPONS;

- yBENNYEHME NPOLONMXKXNTENIbHOCTU caa4m oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnm aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXXUTENNbHOCTN BbICTYNNEHUA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 06.04.01
"Buonorus" n maructepckor nporpamme Heipobuonorus .
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