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1. Hesab u 3a1a4u 00y4eHUS MO JUCHHUILIHHE

Kypc «Ananu3 1aHHBIX Ha S3bIKE R» CTaBUT CBOEH 11€1bI0 OCBOCHUE CTYIEHTAMU TEXHOJIOTHU-
el coopa u aHanu3a MHGOPMAMU C TPUMEHECHHEM METO0B MHOI'OMEPHOTO CTaTHCTUYECKOTO MO-
JETUPOBaHUS C MPUMEHEHHEM MaKeTOB R B KOHKPETHBIX COIIMOJIOTUYECKHX, TEXHHUECKUX U IKO-
HOMHYECKHX HccienoBaHusax. OO0ydeHne mo JUCHUILUTMHE COMPOBOXKIACTCS PAIOM JIAOOPAaTOPHBIX
paboT, T11e CTYACHTHI UMEIOT BO3MO>KHOCTh 03HAKOMUTHCS C COBPEMEHHBIMH IPOTPaMMHBIMU TTaKe-
TaMM CTaTHCTHYECKON 00pabOTKM TaHHBIX R.

3amauaMu OCBOCHUS IMCIUILTUHBI «AHAN3 JaHHBIX Ha S3bIKE R» sBisroTes:

— 3HAaKOMCTBO C MPUHIMIIAMU OpPTaHU3aIK cOopa JeTaqbHOW WH(POPMALUU U TPOBEICHUS
BBEIOOPOYHBIX 00CIICIOBAHMIA;

— 3HaKOMCTBO C OCHOBHBIMH TEOPETHYECKHMH M METOJOJIOTMYECKUMHU HAIPaBICHUSIMU
MHOTOMEPHOT'O CTAaTUCTHYECKOTO aHaJli3a JIaHHBIX, 00JIaCTH €ro MPUMEHEHUs, OBJIAICHIE COOTBET-
CTBYIOIIMM KaTerOpUaJIbHBIM alIapaToM;

— @opmHpoBaHUE HABBIKOB (hopMaM3aluu cOOpaHHONW MH(POpPMALKUU U MOIO00pPa METOJIOB
IUIS €€ aHaAIIN3a;

— Hcnonp3oBaHue CTaTUCTUYECKOTO MmakeTa R.

Bosbioe BHUMaHUe yaeIsieTCs H3yYSHHUIO IPUMEPOB PEIICHUS] KOHKPETHBIX 3ajad 10 MaTe-
pHaaM HCCIIEI0BATEIbCKUX MTPOCKTOB.

2. MecTo IUCHMILINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTeibHOil nporpammsl (OOID)

brok yueOHOro miaHa, K KOTOPOMY OTHOCHTCS JaHHAs AUCUUIUIMHA: brok 1. JucrurmimHen
(Moaynu), BapuaTHBHAS YacCTh.

JIMCuunauHbl ¥ MPaKTUKU Y4eOHOTO IUIaHa, M3Y4YEHHBbIE (M3ydaeMble) OOYyJaroluuMHUCA U
(dbopMupyrolue BXOIHbIE 3HAHUS U YMEHHsI I 00y4eHHsl 10 TaHHOW aucuuiuinae: Madopmaruka
Y TIpOrpaMMHUpPOBaHUE.

JIMCUMIUTMHBL U MPAKTUKH Y4eOHOTO IJIaHa, KOTOPbIE MPEACTOUT M3YYHTh O00y4Yarouumcs U
JUTSI KOTOPBIX MPU OOyYEHUHU 1O JAHHOW AUCIHUIUIMHE (GOPMUPYIOTCS BXOIHBIC 3HAHUS U YMEHHS:
OCHOBBI MPOTPAMMHPOBAHUS HWHKEHEPHBIX 3a7a4, OCHOBBI MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX
cucteM, MadopmarmonHsie cucTeMbl U TexHOJIOTHH, [IpenauruioMHas mpakTUKa JAjsi BBITTOJTHEHUS
BBIMTYCKHON KBaTU(UKAIMOHHON PabOTHI.

3. IlepeyeHb NJAHUpPYeMBIX Ppe3yJbTATOB O0y4YeHUs] MO AUCHMILINHE, COOTHECEHHBIX €
IVIAaHUPYeMbIMH pe3yabTaTamu ocBoenusst OOII

ITponiecc 0OydeHus Mo AUCHUILIMHE HarpaplieH Ha (OPMUPOBAHUE CIEAYIOIUX KOMIIETEH-
1105178

npodeccuonanphbix (I1K), cooTBercTByrOmmMMH BUIy (BUAaM) NMPOpEeCCHOHANBHOM JesTelb-
HOCTHU, Ha KOTOPbIH (KoTopble) opueHTupoBaHa OOII - mpoekTHas:

— TIK-6 — crtocoOHOCTh COOMPATH NETATLHYIO HHPOPMAIIHIO TSl (hoOpMaTH3aIui TpeOOBaHHIA
MOJIb30BaTENIeH 3aKa3unKa

B pesynwsTare oOydenus no nucuuruinae, ooOydaromntuiics qomxeH (3YH):

3HATB!

— 31 — npuHUUOBI OpraHU3aK cOopa JeTaabHOH HHPOPMALIMU U IPOBECHNUS BEIOOPOUHBIX
00CIeIOBaHN;

— 32 — OpUHLMIIBI MATEMATUYECKOT0 aHallM3a U CTAaTUCTUUECKUX MCCIIEOBAHUN 1715 cOopa U
00paboTKu AeTanbHON HHGOpMAIUH,

— 33 — BO3MOXHOCTH M IPUMEHEHHUE MakKeTa s3bIka R 11 1eneil ananu3a JaHHBIX U Gopma-
JU3aluy TpeOOBaHUM MOJIb30BaTEeH 3aKa3uuKa;

YMETh!

— VY1 — cB00OIHO UCTIOIB30BATH MAKET sA3bIKa R mpu cOope 1 aHamm3e 1aHHbBIX;

— V2 — cobupath AeTaibHYI0 HHGOPMAIUIO U TIPOBOIUTH IKCIEPTU3Y COOpaHHOU HHGOP-
MallyH;

— VY3 — (hopmanuzoBaTh pe3yabTaThl UCCIICAOBAHUI;



BJIaJCTh HAaBBIKaAMU:

— HI1 — cbopa nepBuuHOM HHPOPMAIIUU, SKCTIOPT U UMIIOPT €€ B MAKET sA3bIKa R;
— H2 — pacuera ki1104€eBBIX NTOKa3aTesel mpu aHamu3e OOJBIINX TaHHBIX

— H3 — dhopmanmuzanuu TpedoBaHMIA MTOJIE30BATEICH 3aKa3UNKA.

4. CTpyKTypa U coepKaHue TUCHUILTHHBI

O6p330BaTCJ'IBHaH ACATCIIBHOCTD 110 JUCHUIINIMHE IIPOBOAUTCA:

- B (hopMe KOHTAaKTHOH paboThl 00YyYarOMIMXCs C MEeAarorn4ecKuMi pabOTHUKAMH Opra-
HU3anuu W (WIK) JUIIAMUA, TTPUBJICKACMBIMU OpPTaHHU3AIMeH K peanu3anuu 00pa3oBaTeNbHBIX MPO-

rpaMM Ha MHBIX YCIIOBHUSX (J1ajiee — KOHTaKTHas padoTa);
- B (hopme camocTosATenbHON PabOTHI.

KonTakTHas pabora BKIOYAET B CeOsl 3aHSTHS JICKIIMOHHOTO THUIIA, 3aHATUS CEMHHAPCKOTO
Tuma (J1abopatopHbie PabOThI), TPYNIOBBIC U (WJIW) UHIWBHUAYAIbHBIC KOHCYJIBTAIIUH, B TOM YHCIIE
B AJICKTPOHHOU WH(POPMAIMOHHO-00pa30BaTEeILHOM Ccpeie.

O003HaYEeHUS:

JI — nexmuw, 1/p — mabopatopHbie paboThI, 1T/p — npakTrueckue 3auatus, KCP — koHTpoIb
camoctosiTenbHOU paboTel, CPC — camocrostenbHas padora crynenta, UOP — uHTepakTuBHAsS

¢dbopma pabotsl, K — KOHTpOIIB.

4.1. Conepxkanue TUCIUILTAHBI

Copepxanue

dopmupyemsle
KOMIIETCHIIUU

dopMmupyemsle
3YH

Pa3gen 1. Beegenue B maker si3pika R

1.1.Knaccel naHHeIX. MareMaTHdyecKue OIepaluu Haj TepeMeH-
HBIMH.

1.2. DKCIIOPT ¥ UMIIOPT JaHHBIX B R.

1.3. I'paduyeckoe npencTaBiIcHHE PE3yIbTATOB UCCIICAOBaHMI B R.

1.4.Pemenne HeNMHEWHBIX ypaBHeHHH B R. MHTerpupoBaHue u
quddepenunposanue B R

I1K-6

33, V1, V2, HI, H2

Pazgen 2. OcHOBBI cOOpa, aHANIM3a JaHHBIX U (OpMaTU3AlUU pe-
3yJIbTATOB MCCIICOBAHUIA.

2.1. HpI/ICMLI QJICMCHTAPHOI'O aHAJIM3a JaHHBIX

2.2. OHHOMepHHG CTaTUCTHYCCKHEC TCCTHI.

2.3. Kputepuu cormacusi.

I1K-6

32,33, V1, V2, H2

Paznmen 3. Coop metanpHOM mHGOpMAIMK A (POPMATU3AIUH TPe-
OoBaHUii 3aKa34YMKa.

3.1 OcHOBBI BeieH!sI IEPETOBOPOB MH(MOPMAINH C ITPEACTaBHUTE-
JSIMHU 3aKa34HKa.

3.2 TexHOIOTHH U MHCTPYMEHTHI JJ1s cOopa eTanbHON HH(OopMa-
MU U QopMasT3aliy TpeOOBaHHUH 3aKa3uHKa.

I1K-6

31, V2, H3

Paznen 4. KoppensiunoHHBIA U perpecCUOHHBIN aHaIu3 IPU aHAJIH-
3€ JaHHBIX

4.1. KoppensimonHsli aHanms3 B R.

4.2. PerpeccroHHBII aHAIN3.

I1K-6

31,32, 33,¥2,V3,HI, H3

3auer 1

I1K-6

33, V1, VY2, Hl, H2

3auer 2

I1K-6

31, 32,33,H2,H3,V1,V3

4.2. O6beM IUMCIUIIMHBI, BUJIBI y4eOHOM paboThl 00yJaronuxcsi 1o 04YHOM Gopme o0yUeHHs

Copnepxanue Bce- | KonraktHas pabora, B Tom uncie | CPC, | UOP, | K,
ro, | B AJIEKTPOHHON HH(OPMAIHOH- qac gac gac
gac | HO-00pa30BaTEILHON Cpefie, Yac

JI 1/p /p KCP
Paznen 1. BBenenue B maker s3bika R 43 16 16 11 24
1.1.Knaccel manHpix. Matematnieckue omneparuu | 14 6 6 2 8
HaJI ICPEMCHHBIMH.
1.2.9kcnopT ¥ UMOOPT AAHHBIX B R. 7 2 2 3 4




1.3. T'paduyeckoe npencrasieHue pesynpraroB| 11 4 4 3 6
uccienoBanmi B R.
1.4.Pemienne HenuHeHHbIX ypaBHeHuit B R. Unte-| 11 4 4 3 6

rpupoBanue u audepennuposanue B R

Paznen 2. OcHoBbl c6opa, ananu3a ganasix u| 30 8 16 6 22
(dopmasuzanuu pe3yJbTaTOB HCCIe0BAHMIA.
2.1. Ilpuemsl JieMEHTAapHOTO aHANM3a JaHHbIX | 14 4 8 2 10
2.2.  OnmHOMEpHBIC CTATUCTHYCCKUE TECTHI. 8 2 4 2 6
2.3.  Kpwutepuu cornacus. 8 2 4 2 6
Paznen 3. Céop neranbHoii mHpopmanuu pias| 13 4 8 1 12
(dopmanuzanuu TpedboBaHMIl 3aKa3UNKA.

3.3 OcHOBBI BeJIeHHUs! IEPErOBOPOB HHPOP- 7 2 4 1 6
Malliy C NPEJICTABUTENISIMH 3aKa34yHKa.

3.4 TexHONOTUM U HHCTPYMEHTHI JUIsl cOopa 6 2 4 6

IeTanbHON HHpopMAIH U GopMaH3auu Tpe-
OOBaHMI 3aKa34MKa.

Pa3gen 4. KoppeassuuoHHBIN U perpeccuoH- 18 4 8 6 12
HBIii aHAJU3 NPH aHAJIM3€e JaHHBIX

4.1. Koppensmmonnslit ananms B R. 9 2 4 3 6
4.2. PerpeccHOHHBIN aHAIN3. 9 2 4 3 6
3ager 1 2 2

3ager 2 2 2

Htoro 108 32 48 2 26 70
3a4eTHBIX SIMHHIL 3

[IpomexxyTounas arrecramus: 3a4et B 3, 4 cemecTpax.

4.3. O0beM TUCIUILTIHBI, BUIBI y4eOHOM paboThl 00yUYaIOMIMXCs 10 3209HOH hopme 00ydeHHs

Copepxanue Bce | KontakTthas pabota, B Tom unic- | CPC, | HOP, | K,
ro, | Jie B 3JEeKTpOHHOI nHopManu- | dYac yac | yac
yac | OHHO-00pa30BaTelbHOU cpele,

qac

J /p /p KCP
Paszgen 1. Beenenue B nmaker sisbika R 42 2 4 36 4
1.1.Kuaccel nanHbix. Matemarndeckue oneparuu | 13 0,5 1 115 0,5
HaJl ICPEMCHHBIMH.
1.2.9KCHOPT ¥ UMIIOPT JaHHBIX B R. 7 0,5 1 55 0,5
1.3. TI'paduueckoe mpenacraBicHue pe3yabratoB | 11 0,5 2 8,5 2,5
nccienoBanuii B R.
1.4.Pemenne HenuueiiHbpix ypaBHenuit B R. Uu- | 11 0,5 10,5 0,5
TEerpupoBaHne u quddepeHnupoBanme B R
Pasmenr 2. OcHoBel cOopa, anamu3a maHHBIX U | 30 2 3 25 5
(dbopManuzaiuu pe3yIbTaToB UCCIeOBAHHN.
2.1. [IpreMBI SIeMEHTapHOTO aHAIM3a JaHHBIX. 14 1 1 12 2
2.2. OgHOMEpHBIE CTATHCTUIECKHE TECTHL 8 1 1 6 2
2.3. Kpurepuu cornacus. 8 1 7 1
Paznen 3. COop neranpHOW uHpOpMammm st | 12 1 11 1
(dhopmanm3ayu TpeOOBAHUH 3aKa3unKa.
3.1 OcHOBBI BeJIeHHs IEPErOBOPOB HHPOPMAIMN 6 1 5 1
C IIPEICTABUTEISIMH 3aKa34HKa.
3.2 TexHOJIOTUM U MHCTPYMEHTHI [UIs cOopa Jie- 6 6
TaJIBHOW MH(pOpMaNuHU U HopMaTU3aIuK TpeOo-
BaHUI 3aKa34yuKa.
Paznen 4. KoppensannoHHBIH 1 perpecCHOHHBIN 18 2 2 14 2
aHAJIN3 TIPY aHAIKM3€ JaHHBIX
4.1 KoppensimmoHHbIH aHanu3 B R. 9 1 1 7 1
4.2. PerpecCHOHHBIN aHAIH3. 9 1 1 7 1
3ayer 1 3 3
3aver 2 3 3
Hroro 108 6 10 86 12 6
3auyeTHBIX eAMHUILL 3




5. Conepxxanue pa3aejioB 1M CHUANINHbBI

5.1. Jlekuuu

Paznen 1. Beegenue B nmakert si3bIka R

Tema 1.1.Knaccel ganHbIX. MaTeMaTHuecKre onepariy HaJl IepeMEHHBIMU.

Jlexuwms 1. Beenenne B R. Matematnueckue onepaiuu B R.

YcTaHOBKa ¥ 3alyCK cTaTUCTHYECKOTo nakeTa. [Tone3nsie komanabl. [Taketsl. Kitaccht 005-
€KTOB, TUIIbI IAaHHBIX U CTPYKTYpPbI 00bekTOB B R. Jlornueckue onepaunu. Matemaruueckue GpyHk-
. Tpuronomerpudeckue GyHkimu. Onepanuy HaJl KOMIUIEKCHBIMU TIEPEMEHHBIMU

Jlexuwms 2. OnepaTopsl nukiIa U yeinoBus. Co3znanne coocTBeHHBIX QyHKIWHA B R.

Omneparops! nukia u yciaosus B R. Oneparop if. Oneparop ifelse. Oneparop for. Oneparop
while. OniepaTops! repeat, breaku next. Oneparop switch. Crangaprras dopma 3aganus QyHKIMH B
R. Aprymentsl, DopManbHbIe apryMEHTHI, JIOKAIBHBIE TIEPEMEHHBIC U CBOOOIHBIC IEPEMCHHBI.
[Tonnas ¢popma 3aganus pyakuun B R. CunbHoe npucBauBanue B R. ITpumeps! Hanucanus QyHk-
uii B R ¢ ucnonp3zoBanuem ynpasistoniux koHcrpykiuid. Komanmsr apply(), sapply() u lapply().

Jleknusg 3.Knaccwl nannbix B R.

BekTopsl. CriocoOsI 3a/1aHust BEKTOPOB. BEKTOpHI 1 MHIEKCHI. MaTpuIlbl. 3a/laHue MaTPHUIIbL.
Onepanuu Hag Matpuriamu. Onepanuu ¢ uHAekcamu. MHoromepHbie MaccuBbl. Cricku. dakTopsl
1 Ta0aunpl. TaOMuIbl JaHHBIX.

Tema 1.2. Dkcnopt U UMIOPT 1aHHBIX B R.

Jlekuus 4. DKCIopT ¥ UMNOPT AaHHBIX B R.

BBonx nansbix B R. @ynkuus scan( ). @yuxuuu read.table() u read.csv().BeiBox nanubix B R.
Oyuxnus write(). @ynkius cat(). @ynkuuu write.table(), write.csv() u write.csv()

Tema 1.3. I'paduka B R.

Jlexuust 5. OYHKIIUYA BBICOKOTO YPOBHS.

Oynkius par().@yukus plot(). Yopasnenue rpapudeckum okHOM. OyHKIHS
contour().®yuknus curve().3aganue seta B R.

Jlexnus 6. QYHKIIMU HUZKOTO YPOBHS.

Jlo6aBnennenoBbixoobekroBHarpaduk — pynkuuuabline(), lines(), arrows(), points(), poly-
gon(), rect(), segments(), symbols(). Odbopmaenuerpaduka — pyrxmmaxis(), grid() ubox(). Texcrs
rpadudeckom okHe — pynknuuexpression(), text(), legend(), mtext() u title().

Tema 1.4.Penienne HenuHeWHbIX ypaBHeHUH B R. HTerpupoBanue u nuddepeHpoBaHme B

Jleknua 7. Pentenye HEJIMHENHLIX VPAaBHEHUH U CHCTEM HEIMHENHBIX YPaBHEHUN.

®yuknus uniroot. dyuxrwms uniroot.all. dyuakuus multiroot.

Jlexnus 8. MurerpupoBanne u guddepeHiinpoBatue.

NurerpupoBanue u nuddepenimpoBanue. DKcTpeMyMbl GYHKIIMNA. BbrIuucieHne nHTErpaioB
Y TIPOM3BOHBIX OT (PYHKITMI M 3HaYEHUS TPOU3BOAHBIX B 33JIaHHBIX TOUKax. HaxoxaeHue sxcTpe-
MyMmoOB (pyHKIIMU. Penienue 3aqaq onTUMHU3AIIH.

Pa3nea 2. OcHoBBI cO0pa, aHAIN3A JAHHBIX U (popMaNIn3annu pe3yJbTaTOB HCCJIeJ0Ba-
HUH

Tema 2.1.OneMeHTapHBIN aHATINU3 TaHHBIX.

Jlexknus 9. IIpreMbl DI€eMEHTApHOTO aHAIN3a JAHHBIX.

Pacuer cpenneit, menuanbsl. O0beTMHEHUE BRIOOPOK TaHHBIX.

Jlexnug 10. ITpreMBl DJIEMEHTAPHOTO aHaIM3a JAHHBIX.

Pacuer MexKBapTUIBHOTO pa3Maxa, CpeIHEKBaAPaTUYHOIO OTKIOHEHUS, aucniepeuu. [1o-
CTpOeHUE OOKCIIJIOTOB.

Tema 2.2. OgHOMEPHBIE CTATUCTUYECKUE TECTHI.



Jlexnus 11. OnHOMEpHBIE CTATUCTHYECKHUE TECThI

Tect CtprofeHTa 1711 OMHOMEPHBIX JaHHBIX. Kiaccudukanus ommOok BeraucieHus. Hema-
pamerpuueckuii TecT YuikokcoHna. Tect [lanupo-Yunkca. ['enepanus ciaydailHbIX MOCIEI0Ba-
TEIBHOCTEN C 33JJaHHBIMH MapaMeTPaMHU.

Tema 2.3. Kpurepuu cornacus.
Jlexnus 12. Kpurepuu cornacusi.
Kpurepuii Konmoroposa-Cmupaosa. Tect Konmoroposa-CmupHosa. Tect [IupcoHa.

Pazgen 3. Coop AeranbHoi uHpopManuu A5 GpopMaaiu3anuu TpedoBaHUIl 3aKa34YnKa

Tema 3.1. OcHOBBI BefieHHs IEPEroBOPOB HH(GOPMALIUHU C NIPEICTABUTEISIMU 3aKa34nKa.

Jlexums 13. OcHOBBI Be/IeHUs IEPETOBOPOB MH(OPMAITNK € TPEACTABUTEISIMH 3aKa3YHKa.

Benenue nenoBoii 6eceqpl ¢ npeacTaBUTENeM 3aka3urka. Beaenue nenosoii 6ecenpl ¢ rpym-
10} npeacTaBuTeNnel 3akazuuka. IlpoBeeHne neperoBopoB ¢ pyKOBOJACTBOM IIPEANIPUATHS 3aKa3-
yuka. [IpoBeieHue HHTEPBBIO € KITFOUEBBIMU COTPYAHUKAaMU 3aKazuuka. OcyuiecTBieHue coopa
neranbHOI nHpopMmarmu. [IpoBeneHre KOMIUIEKCHOTO aHaIM3a Po0IeM B OpraHU3aIiy PadoThI
NPENPUATHS 3aKa34MKa U BBIABICHUE IPUYMHBI UX BOZHUKHOBEHUS.

Tema 3.2. TexHOJIOTHM U HHCTPYMEHTHI [J1s1 cOOpa eTanbHOW HHPOPMAUU 1 (hopMaIn3anuu
TpeOOBaHUH 3aKa34yMKa.

Jlexums 14. TexHOJIOTUU ¥ HHCTPYMEHTHI JUIs cO0pa AeTanbHOoi nHdopMaImu u popmanmnsa-
LU TpeOOBaHUH 3aKa34yMKa.

dopmalli30BaHHOE MpEACTaBIEeHUE MpeAMeTHOM obnactu. [Ipumep pa3paboTku MyHHIIH-
nanbHOi nHPopMannoHHoi cucrembl (MUC). OcHoBHBIE TpEOOBaHMS, TPEABIBISEMBIE K MOICISIM
npenMeTHoi obnactu. CTpykTypHbid acniekT ¢pynknupoanus MUC. UML nuarpammer. CASE —
cpeactsa. McnonszoBanue si3pika R 1 coopa nabopmanmu u popmanuzanuy TpeOOBaHMA 3aKa3-
YHKa.

Pa3nea 4. Koppeasinusi M npocTasi JIMHeHHAs1 perpeccus.

Tewma 4.1.KoppensininonHslil anaim3 B R.

Jlexmus 15. KoppensimonHslit ananus B R

Koppensuonnsie Tectsl B R. Tectsl [lupcona, Kennanna, CniupmaHa.

Tema 4.2. MHOXecTBeHHasl TMHEIHAs perpeccusi.
Jlexuus 16.PerpecCMOHHBIN aHANIN3.
ABTOpErpeccust CKOJIB3SIET0 CPeIHEr0. JIMHEHHOe TpeICKa3aHueEM.

5.2. JJaboparopHbie pabOTHI

Tema TpyaoeMKocCTs,
qac.

Jlaboparopras pabota Nel. Hactpoiika natepdeiica R. Matemarnueckue onepaiuu B R.

JlabopatopHas pabota Ne2. OnepaTops! IIMKJIA M YCIOBHS.

Jlaboparopras pabota Ne3. Coznnanue coOCTBEHHBIX QYHKIHIA B R.

Jlaboparopras pabota Ne4. DxcnopT u uMIopt AaHHbIX B R. O6paboTKa JaHHBIX.

NN N[O

Jlaboparopnas pabora NeS. C6op n 00paboOTKa JaHHBIX A hopmanusanuu TpeboBaHUM 3a-
Ka34HKa.

JlaGoparopuas pabota Ne6. UaTerpupoBanue u nuddepennuponanue B R.

Jlaboparopras pabota No7. DyieMeHTapHbIN CTATUCTUYECKHUI aHAJIN3 TaHHBIX.

Jlaboparopras pabota Ne§. I[IpoBeeHne OJHOMEPHBIX CTATUCTUIECKUX TECTOB.

JlaGoparopras pabota Ne9. Kpurepun cornacusi.

Jlaboparopras pabota Nel0. Kpurepuit CthionenTa n ®uiiepa Jijisi HECKOJIbKHX BBIOOPOK.

Jlaboparopras padota Nel 1. KoppensnnoHHbIH aHAIN3 JaHHBIX.

EEN BN RN N o o o]

Jlaboparopras pabota Nel2. Perpeccruonnsiil ananu3. JInnelHoe mpencka3aHue.




5.3. Bompochkl 1yisi caMOCTOSITEIBHOM paOOThI CTYACHTOB B COOTBETCTBHHM C COJACpPKaHHUEM
pasaciioB JUCHUIIIINHBI.

RRoOo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Hacrpoiika unrepdetica B R. YcranoBka makeTos.
dakTopsl U TAOJIUIIBI

Marpuiisl B R

Tabnuibl JaHHBIX

Cnucku B R

3arpy3ka J1aHHbIX B R

Tabauie! JaHHBIX B R

Beirpyska ganseix B R

Krnaccet 00bexToB B R

I'paduueckue GyHKIIMH BHICOKOTO YPOBHS
CnennanbHble IepeMeHHbIE B R

I'paduueckue pyHKIIUN HU3KOTO YPOBHS

Coznanue YnCIIOBBIX MOCeA0BaTeNbHOCTEN B R
Brruncnenne HHTErpagoB U MPOU3BOIHBIX OT (YHKITUN
3HAYEHUS MPOU3BOAHBIX B 3a/IaHHBIX TOUKAX

Knacce! manneix B R

Haxoxpaenue skctpemyMoB GyHKIHH. Perienne 3a1a4 onTUMHU3aUuU
Maremarnueckue onepauuu B R

Kpurepuit Konmoroposa-CmupHoBa

Omnepatops! ycioBusi B R

Kputepuit Yunkokcona

Omnepatops! nukiaa B R

OcCHOBHBIE CTaTUCTUYECKHUE MapaMeTphl: cpeansis, Meauana, qucnepcusi, CKO, mexkap-

THJILHBIN pasmMax, MOMCHTHI.

24,
25.
puMeHTa
26.
217.

CrannaptHas ¢popma 3aganus GyHkuu B R
Bpemennsie psaapl. MHOXKECTBEHHBIE BpeMEHHbIE psiibl. CTaTUCTHUECKUE MOJIENIN JKCIIe-

q)OpMaJ'[BHBIG APTYMCHTBI, JTIOKAJIbHBIC IICPEMCHHBIC U CB060)1HI>IG NEPEMEHHBIC
OI.[GHKI/I corjiacusa MOACIIH. OHGHKI/I, OCHOBAHHBIC Ha XI/I'KBa,Z[paT, I/IH(l)OpMaI_[I/IOHHHe

KpuTepuu. Bo3aM0OXHOCTH 110 OTBEPKEHUIO U BHIOOPY MOJIENH

28.
29.

[TonHast popma 3ananus pyHkuuu B R
Mopenu mpeaBapUTEIbHOTO dKCIepuMeHTa. Mojenu eHCTBUTENBHOTO YKCIEPUMEHTA.

O,[[HOKpaTHOC HUCCICIOBAHUC

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Komansr apply(), sapply() u lapply()

Tect lanupo-Yunkca

Crioco0bI3 alaHusl BEKTOPOB

Kpurepuii Ilupcona

Oynkuus which()

Kpurepnii Ctpronenra

Onepanuu Hag MaTpULIAMHU

Kpurepnii @umepa

MHoroMepHble MacCUBBI

Benenue nenoBoii 6eceqpl ¢ mpecTaBUTENIEM 3aKa3uMKa.

Benenwne nenoBoii 6ecepl ¢ TpyInoN MpeacTaBUTENeH 3aKa3urKa.
[IpoBeneHue neperoBopoB ¢ pyKOBOJICTBOM NPEANPUATHS 3aKa3UHKa.
[IpoBenenne UHTEPBBIO C KIFOYEBBIMU COTPYIHUKAMH 3aKa3yuKa.
OcymecTBienue coopa aeTaabHON HHPOPMAITUH.

[IpoBeaeHNE KOMIUIEKCHOTO aHAJIN3a MPOOJIeM B OpraHU3AMK PAOOTHI MPEANPHUITHS 3a-

Ka34yrKa U BBIABJIICHUC IPUYHUHBI X BO3ZHUKHOBCHHA.

45.

dopManu30BaHHOE MPEACTABICHUE MPEIMETHON 00J1aCTH.
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46. Ilpumep pazpaboTkn MyHUIIMTIAIBHOW HH(MOpMarmoHHoi cuctemsl (MIUC).

47. OcHoBHbIE TpeOOBaHUs, IPEABABISIEMbIE K MOJICIISIM IIPEIMETHOM 00acTu.

48. CtpykrypHbIii actiekT ¢pyHkuupoBanus MUC.

49. UML muarpammsl.

50. CASE — cpencraa.

51. Hcnonw3oBanue si3bika R s coopa nndopmanmu u popmanusanuu TpedOBaHU 3aKa3-
YHKa.

52. KoppensiuoHHbINA aHAINA3 TAHHBIX

53. Cnucku

54. ABTOperpeccus CKOJb3SILErO CPETHETO

6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B cooTBeTcTBHM CO CTPYKTYpOH 00pa30BaTEIbHOrO Mpolecca N0 JUCHUILIMHE TPUMEHSIOTCS
TEXHOJIOTUU YIPABICHUS IMPOILECCOM OCBOCHUS y4eOHOW MH(pOpMaIyy; NMPUMEHEHUS 3HAHUK Ha
IIPAaKTHKE, IOMCKA HOBOW y4eOHOM nHpopManuu.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC BO st peanuzanny KOMIETEHTHOCTHOTO MOAX0/1a
npu OoOy4yeHMM IMCLUIUIMHE MPEeIyCMOTPEHO IIMPOKOE MCIOJIb30BaHME B y4eOHOM Ipolecce
aKTUBHBIX U UHTEPAKTUBHBIX METOJIOB IPOBEACHUS 3aHITHA.

[Tpu oOyueHnH AMCUUILUIMHE IPUMEHSIOTCS CleAyIoIre (GOpMbI 3aHATHHI:

— JIeKIIMM, HAIpPaBJICHHbIE HAa MOJYYEHHE HOBBIX U YIIyOJIEHHE HAyYHO-TEOPETUUYECKUX
3HAHUW, B TOM 4YHUCJIE€ BBOJAHAs JIEKUUS, MH(OpPMaLMOHHAs JEKIUs, 0030pHas JIEKLMS, JIEKIHS-
KOHCYJIbTaLMs, IPOOJIEMHAs JIEKIMS, JEKIUU-IUCKYCCUH, JTeKIUN-0ece bl U JIp.

— nabopaTopHble 3aHATHS, NMPOBOAMMBIE IIOJ PYKOBOJCTBOM IIperojaBaTelis B ydueOHOM
1a00paTOpUM C UCHOJIb30BAaHUEM KOMIIBIOTEPOB M y4yeOHOro oOOpYJOBaHUs, HAIPaBICHHbIE Ha
3aKpEIUICHUE W II0Jy4YCHHE HOBBIX YMEHUM M HAaBBIKOB, IPUMCHEHHME 3HAaHUM WM yMEHUH,
IIOJIyYEHHBIX HA TEOPETUYECKUX 3aHATHUSX, NPU PEUICHUM NIPAKTUYECKUX 3a4ad U Jp.

Bce 3ansTus obecrneueHbl MyJIbTUMEIUHHBIMUA CPEICTBAMHU (MPOEKTOPBI, SKpaHbl) IJIs
MOBBIIIEHUS KaueCTBa BOCHPUATHUS U3ydaeMoro Marepuana. B oOGpa3oBaTesibHOM Ipolecce MHPOKO
HCIOJIb3YIOTCS ”HPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

CamocrodrenbHas paboTa CTYAEHTOB — 3TO IUIaHUpyeMas padoTa CTYAEHTOB, BBIIOJIHIEMAas
[0 3aJaHUI0 MPU METOIMYECKOM PYKOBOJACTBE MperojaaBaress, HO 0e3 ero HemocpeacTBEHHOTO
yuyactus. @OpMbl caMOCTOSITEIbHON pabOThl CTYJEHTOB OINpPENENIOTCS COJAepXKaHUeM Yy4deOHOU
JUCHUIUIMHBL, CTETIEHBIO MOJATOTOBIEHHOCTH CTYE€HTOB. OHU MOTYT UMETh y4eOHBIN UK y4eOHO-
HCCIIEIOBAaTENIbCKUI XapaKkTep: CHUCTeMaThdeckas NpopaboTKa KOHCIEKTOB JEKIMA M ydeOHOU
JUTEpPaTyphl; TMOATOTOBKAa K BBHIMOJIHEHHUIO JIAOOpAaTOPHBIX paboT, OQOpMIIEHHE OTYETOB H
MOJIrOTOBKA K 3aIUTE BHIITOJHEHHBIX PadoOT.

dopMaMu KOHTPOJSI CaMOCTOSTENbHON pabOThl BBICTYMAIOT OLIEHUBAHME YCTHOIO OTBETa
CTYJEHTA Ha 3aHSATUH, NPOBEPKA MMCbMEHHBIX OTYETOB IO Pe3ybTaTaM BBIIOJHEHHBIX 3aJaHUM 1
na0opaTopHbIX paboT. Pe3ynabpTaTel caMOCTOATENLHON pabOThl YYUTHIBAIOTCS NPU OIEHKE 3HAHWN
Ha 3auére.

Ne tembr Bun 3aHATHSA (JCKIHS, TIPaK- Hcnonp3yeMbie HHTEPAKTUBHBIC TEXHOJIOTHH
TUYECKOE 3aHATHUE, Tadopa- (Hammpumep)
TOPHOE 3aHsTHE)
11,12,13,14,24, Jlexuus I'pynnoBoe peuienue 3anau, JUCKYCCHs
25,26
3.1,3.2,4.1,4.2 JlabopaTopHbIe 3aHATH KommblotepHasi cuMyisiiust

7. ®OpMBI ATTECTALUHN U OLIEHOYHbIE MATEPHAJIBI

Texymmuii KOHTPOJb TpeaHa3HAYEH IS MPOBEPKH XOJa M KayecTBAa YCBOCHUS Y4YEeOHOTO
MaTepuasa, CTUMYJIUPOBAHU y4eOHOU pabOThl 00ydYarOIIMXCS M COBEPIICHCTBOBAHUS METOJUKH
npoBeAcHUsT 3aHATHA. OH TPOBOIUTCA B XOJE BCEX BHJOB 3aHATHH B ¢dopme, H30paHHOI
MPENo/1aBaTeIIeM.
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IIpomexkyTouHast arTecTalusi MMEET LENbI0 ONPENENUTh CTENEHb JOCTHXKEHHUS Y4eOHBIX
nesneil mo y4eOHOW JMCIUIUIMHE W TpoBoautcs B (¢opme 3aderoB. IlpuHumaercs 3ader
[IPENoIaBaTeIMI, YUTAOMUMH JIEKLIMU 10 JaHHOM y4eOHON IUCLHMIUIMHE B COOTBETCTBHM C
MEPEYHEM OCHOBHBIX BOIIPOCOB, BBIHOCHMBIX JJISi KOHTPOJISI 3HAHUH 00y4aronIuXCs:

7.1. Bonpocsl k 3aueTy
Bomnpocs! k 3auety 1

RBPBOooo~NoORwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Hacrpoiika uatepdeiica B R. YcraHoBka makeTos.
dakTopsl U TAOJIHIIBI

Marpuisl B R

Tabmuiel JaHHBIX

Cmucku B R

3arpy3ka JJaHHbIX B R

Tabnuipl JaHHBIX B R

Brirpyska nanusix B R

Knaccel 00bexTOB B R

I'padmyeckue GyHKIMH BHICOKOTO YPOBHS
CrnennanbHble IepeMeHHBIE B R

I'padmueckue GyHKIIMM HU3KOTO YPOBHSA
Co3manye 4rCIOBEIX ITOCIEI0BaTEeILHOCTEH B R
Brruncnenmne nHTErpagoB U MPOU3BOIHBIX OT QYHKIUHN U
3HAYEHUS MPOU3BOIHBIX B 3aIAHHBIX TOYKAaX
Kimaccel mannbeix B R

Haxoxnenne sxctpeMyMoB QyHKIHH. Perenne 3a1a4 onTUMHU3aIuu
MaremaTtudueckue onepanuu B R

Kpurepuii Konmoroposa-CmupHoBa

Omnepatops! ycioBusi B R

Kpurepnit YunkokcoHa.

Omnepatops! nukia B R

Bomnpocs! k 3auety 2

1.

OcCHOBHBIE CTAaTHCTHYECKHE TIapaMeTphl: Cpeansis, meanana, nucrepcus, CKO, mexkap-

TUJILHBIN pa3Max, MOMCHTBI.

2.
3.

pHMEHTa

4.
S.

CrannaptHas hopma 3ananust GyHkuu B R
Bpemennsie psanbl. MHOXKECTBEHHBbIE BpeMEHHbIE psbl. CTaTUCTUYECKHE MOJIETU dKCIIe-

dopmanbHbIe apryMEHTHI, JIOKaJIbHbIE TIEPEMEHHBIE U CBOOOIHBIE TIEPEMEHHBIE
Onenku cornacusi mogenu. OLEHKHM, OCHOBaHHbIE Ha XH-KBaapaT, WH(OpPMAlMOHHBIE

KPUTEPHUH.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Bo3MOXHOCTH IO OTBEPKEHHUIO U BBIOOPY MOJIETH.
[Tonnast popma 3ananust pyHkuuu B R.

Monenu npeaBapUTEIbHOTO HKCIIEPUMEHTA.
Monenu 1eiCTBUTENBHOTO 3KciepuMeHTa. OJTHOKPATHOE UCCIIEI0BAHUE.
Komaner apply(), sapply() u lapply()

Tect lanupo-Yuikca.

CrniocoOsl 3a/1aHUsI BEKTOPOB.

Kpurepuii ITupcona.

Oynxkrus which().

Kpurepnii CtprozneHTa.

Onepanuu HaJ MaTpUIIAMH.

Kpurepuii @uiuepa.

MHoOroMepHbI€ MaCCHUBHI .
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19. KoppensunoHHbIN aHAIH3 JaHHBIX.

20. Crucku.

21. Benenue nenoBoii 6ecesbl ¢ MpeACTaBUTEIEM 3aKa3unKa.

22. BepneHwue NeloBOM Oece/Ibl C TPYIIION MPEICTaBUTENICH 3aKa3unKa.

23. [IpoBeneHue MeperoBOPOB C PyKOBOACTBOM MPEIIPHUATHS 3aKa3UHKa.

24. TlpoBeneHHE UHTEPBBIO C KITFOYEBBIMU COTPYAHUKAMU 3aKa34HKa.

25. OcymectBieHue coopa eTaabHON HHGOPMAITUH.

26. IIpoBeneHne KOMIUIEKCHOTO aHalK3a MPOo0JIeM B OpTaHU3alMK PadOThI MPEANIPUITHS 3a-
Ka34MKa ¥ BBISIBIICHUE MPUYMHBI UX BOSHUKHOBEHUSI.

27. ®opmanu30BaHHOE MPECTABICHUE IPEAMETHON 00I1aCTH.

28. Ilpumep pa3paboTKku MyHUIIUITATEHON HHGOopMarmonHon cuctembl (MIUC).

29. OcHoBHbIE TpeOOBaHUS, IPEIBABIIEMBIEC K MOJIEIISIM MPEAMETHON 00JIaCTH.

30. CrpykrypHsbiii actiekT GpynkuupoBanus MUC.

31. UML auarpaMmsi.

32. CASE — cpencraa.

33. Ucnonn3oBanue s13bika R i coopa nHGopmanmu u hopmannzanuu TpeOOBaHNN 3aKa3-
YHKa.

Kpurepun 11 nosydenus 3adera.

3aueT mpOBOAMTCA MO OKOHYAHUHU 3aHATUN IO JUCLUUIUIMHE 10 Haydaja 3K3aMEHallMOHHOMN
CECCHH.

buner st mpoBeneHUs MPOMEKYTOUHOM aTTeCTaluy B OpPME 3aueTa BKIIOYAIOT BOIIPOCH U
3aJjauu /7Sl IPOBEPKU CPOPMUPOBAHHOCTH 3HAHUHN, YMEHUH U HABBIKOB.

— OlweHKa «3auTeHO0» MPOCTABISAETCS CTYIEHTY, BBIIIOJHUBIIEMY U 3aIIUTUBILIEMY B I1OJHOM
o0bemMe JabopaTopHble paboThl B TEYEHHE CEMECTpa, Yeil ypoBEeHb 3HaHUI, YMEHUI U HAaBBIKOB CO-
OTBETCTBYET YPOBHIO OLIEHOK «OTIUYHO», «XOPOILO» UIH «yJOBIETBOPUTEIHHOY.

- OleHka «He 3aYTeHO» MPOCTABISIETCS CTYACHTY, HE BBINOJIHMUBIIEMY M (MJIM) HE 3alllU-
TUBILIEMY B TIOJJHOM 00bEeMe NMpaKTUUYECKUE 3aJaHus U 1a0opaTopHble pabOThl B TEUEHUE CEMECTPa,
100 4ell ypoBeHb 3HaHWUN, YMEHUN M HaBBIKOB COOTBETCTBYET YPOBHIO OLIEHKH «HEYJIOBIETBOPU-
TEIILHO».

OOUMMH KPUTEPHUSIMHU, ONIPEEIISIOUIMMU OLIEHKY 3HAaHUN, YMEHUN U HaBBIKOB SBIISIOTCS:

— JUI OLIEHKH «OTJIMYHO» — HaJlW4ue TIyOOKMX M HCUEpPIBIBAIOIIUX 3HAHUN B 00BEME
MPOHJEHHOI0 MPOTrPpaMMHOIO MaTepuaja NpaBUIbHbIE U YBEPEHHbBIE JEHCTBHS MO NMPUMEHEHHIO
IIOJIyYEHHBIX 3HAHUI Ha MPAKTHUKE, TPAMOTHOE U JIOTUYECKU CTPOWHOE M3JI0KEHHE MaTepuana Ipu
OTBETE, 3HaHUE JIONOJHUTEILHO PEKOMEHI0BaHHOM JTUTEPaTyphl;

— JUISl OLEHKH «XOPOILI0» — HAJIM4YKe TBEP/IbIX U JOCTATOYHO MOJHBIX 3HAHUM MPOTrPaMMHOIO
MaTepuala, He3HauYUTeJIbHbIE OIIMOKH MPU OCBELICHUHU 3aJIaHHBIX BOIIPOCOB, MTPABUIIbHBI JeHCTBUS
10 MPUMEHEHHIO 3HAaHUI Ha MIPaKTUKE, YETKOE U3JI0KEHHE MaTepuaa;

— JUISl OLIEHKH «yJIOBJIETBOPUTENIbHO» — HAJIMUKE TBEP/bIX 3HAHUM MPOIIEeHHOr0 MaTepuania,
U3JI0’KEHUE OTBETOB C OMIMOKaMH, YBEPEHHO HCIPABISIEMBbIMU TOCTE TOTOJHUTENbHBIX BOMPOCOB,
HEOO0XOMMOCTh HABOJSALIMX BONPOCOB, MpPAaBUJIbHBIE IEHCTBUS IO NPUMEHEHHWIO 3HAHMHA Ha
MIPaKTHUKE;

— JUISl OLIEHKU «HEYIOBJIETBOPUTEIHHO» — HATMUKE TPyObIX OMKUOOK B OTBETE, HEIOHUMAaHNE
CYLIHOCTH M3J1araéMoro BOIIPOCa, HEYMEHHE NMPUMEHSTHh 3HAHMS HA MPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB Ha JIOMOJHUTENbHbBIE U HaBOASIINE BOIPOCHI.

7.2. Bonpochl K 9K3aMEHY
He npenycMoTpeHsl.

7.3. BolmonHeHHe U MpUMEpPHas TEMaTHKa KypCOBOUM paboThI (TIPOEKTA)
He npenycMoTpeHsl.
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7.4. BeimosiHeHNHE U IPUMEPHBIC 3a/IaHMsI pacyeTHO-TpaduuecKor paboThl
He npegycMmoTrpensl.

7.5. BeinonHenyne v npuMepHasi TeMaTuka (3aaHnus) KOHTPOJIbHOM paboThI
He npenycMmoTtpeHsl.

8. YuedHo-MeToAMUYECKOE M HH(POPMALIMOHHOE 0O0ecnevyeHHue TUCIMTILINHBI

DJNEeKTPOHHBIA KaTajor ¥ 3JIEKTPOHHBIE WH(OPMALMOHHBIE PECYPCHl, MPEAOCTaBIsEMbIC

HayyHor Oubmmorexkoit PI'BOY BO «UyBamickuii TrocynapCTBEHHBIH YHUBEPCUTET HWMEHHU
W.H. YapsHoBa» noctymssl o cebuike http://library.chuvsu.ru/

8.1. PexoMenyemasi OCHOBHas JIUTepaTypa

Ne n/n HaunmenoBanue

1. CraTUCTHYECKHI aHAIN3 IaHHBIX: METOANYECKIE YKa3aHHs K JJabopaTopHbIM paboTam / UyBall.roc. yH-T UM.
. H. YabsHOBA ; cocT. PxaBun B. B. ; oTB. pen. I[TaBnos JI. A. - Uebokcapsr: M3a-Bo Uysam.yn-ta, 2002. -
67c.. - ISBN 004.67(075.8).

2. ®eaun @.0. Ananus aansbix. Yacte 1. [lonroroBka JaHHBIX K aHanmu3y [DJIEKTPOHHBIN pecypc]: yueOHOe
nocobue/ Peaun @.0., Peaun O.D.— DekTpoH. TeKCTOBbIE AaHHBIE.— M.: MOCKOBCKHUI TOPOCKO# mearo-
ruyeckuii yauepcuteT, 2012.— 204 c.— Pexum goctyma: http://www.iprbookshop.ru/26444.html.— 3bC
«IPRbooks»

3. I'mypman B. E. Teopust BeposiTHOCTeH W MaTeMaThdecKas CTAaTHUCTHKa: [yueOHOe mocoOme s BY30B] /
I'mypman B. E. - 7-e u3n., ctep. - Mocksa: Bercmr. mik., 2001. - 479c..

8.2. PGKOMGHI[yeMaFI JAOIIOJIHUTCIIbHASA JINTCPpATypa
Ne o/mt HawumeHnoBaHnue

1. ®aponos, B. B. DELPHI. TIporpammupoBaHie Ha S3bIKE BEICOKOTO YPOBHS : [ yI€OHHK IS BY30B O
HanpasieHuto "HpopmaTrka U BeraucinuTeNnbHas Texanka' | / B. B. @aponos. - Cankr-IletepOypr [u mp.] :
[urep, 2007. - 639c.

2. CrarucTuuecKuil aHajIu3 JAaHHBIX: METOJMUYECKHE yKa3aHUs K JlabopaTopHbIM padoram / Uysam. roc. yH-T
nMm. U. H. YupsHOBa ; coct. PxaBun B. B. ; otB. pen. IlaBmoB JI. A. - Uebokcapsr: M3n-Bo UyBam. yH-Ta,
2002. - 67c..

3. Oemua @.0. Aranm3 garabX. Yacts 2. MHCTpyMeHTH Data Mining [OneKkTpoHHBIH pecypc]: yueOHoe moco-
oue/ ®enun @.0., Dequn O.D.— DIeKTPOH. TEKCTOBBIEC TaHHbIe.— M.: MOCKOBCKHH TOPOJICKON Teaarornye-
ckuii yausepcuret, 2012.— 308 c.— Pexum gocrtyma: http://www.iprbookshop.ru/26445.html.— 2BC
«IPRbooks»

8.3. PexomeHnayembpleMeTOAMUECKHE PA3paOOTKH 10 AUCHHUIIINHE
Ne HaumenoBanue VYcnoBus nocryna
/1

JlabopaTopHsie paboTsl o auctuiuinHe «AHamm3 | URL:
JIAHHBIX Ha A3bIKe R» http://moodle.chuvsu.ru/course/index.php?categoryid=159

8.4. Ilporpammuoe oOecrneueHue, npodeccHoHallbHble 0a3bl JaHHBIX, WHPOPMALMOHHO-

CITPABOYHBIC CUCTCMBI.

Ne HaunmeHnoBanue YcnoBus qocTyna/cKkaunBaHUsS
/i
1. Microsoft Windows 7 Professional W3 BHyTpeHHEH ceTH yHHBepcHuTeTa (J0roBop)*
2. Microsoft Office Professional 2007 W3 BHyTpeHHEH ceTH yHHBepcHuTeTa (J0roBop)*
CB00OIHOE TUIIEH3NOHHOE COTIIAIICHHE:
3. Iporpammuas cpena R, crarucruueckmii maker | https://cloud.r-project.org/
4, Linux/Ubuntu http://ubuntu.ru/
5. Libre Office https:// ru.libreoffice.org/
8.5. IIpodeccrnonanbuple 0a3bl TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

Ne Haumenosanue YcnoBus 1octyna/cCKkaunBaHUsg
/I
6. Koncynprant+ W3 BHyTpeHHEH CeTH YHUBEpCHTETA (IOTOBOP)™
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[ 7. [Tapaur F1 |

8.6. PexoMeH1yeMble HHTEPHET-PECYPCHI U OTKPBITHIE OHJIAIH KYPChI

Ne HanMmenoBaHue HHTEpHET pecypca Pexxum noctymna

n/m

1. |CraTucTuveckue METOIbI aHATN3A TAHHBIX URL:
https://www.intuit.ru/studies/courses/1153/318/info

2. | Coursera. AHau3 TaHHBIX. URL: https://www.coursera.org/specializations/analiz-
dannykh

9. MarepuajibHO-TEXHHYECKOE o0ecriedeHne T CHUTITHHbI

VYyebHble ayIUTOPUH ISl ISKIIMOHHBIX 3aHATUH MO AUCIUIUIMHE OCHAIICHBI aBTOMATHU3UPO-
BaHHBIM pabounm mectoM (APM) npenogaBatens, 06ecreyuBaOUM TeMaTHUECKHUE UILTIOCTPAIUH
Y IEMOHCTPALIMU, COOTBETCTBYIOIME ITPOTPAMME JUCLIMIUIMHBI B COCTABE:

- [I19BM ¢ nmoctynoMm B MHTEpPHET (ONepanyuoHHasl cucreMa, OprCHBIE IPOrpaMMbl, aH-
TUBUPYCHBIE IPOTPAMMBI);

- MYJIbTUMEAUIHBIA IPOEKTOP C JUCTAHLIUOHHBIM YIIPABICHUEM;

- HACTEHHBIN YKpaH.

Y4eOHble ayaUTOPUU JUIS J1aOOPATOPHBIX U CAMOCTOSATENBHBIX 3aHATUN MO IUCIUILUINHE
ocHamensl APM npenogaBarens u monb3oBarenbckuMu APM 1o uncity oOydaronuxcsi, 00bean-
HEHHBIX JIOKAJIbHOM CEThIO («KOMIBIOTEPHBIN» KJIacc), C BO3MOKHOCTBIO MOAKIIOUEHUs K cetu MH-
TEPHET W JIOCTYIIOM K 3JICKTPOHHOU HH(pOpMamoHHO-00pazoBarenpHol cpene PI'BOY BO «Uy-
BAaILICKUI rocy1apcTBeHHbIN yHUBepcUTeT uMeHu W.H. YibsHoBay.

10. CpencrBa ajanTanuM NpPenoJaBaHWs JAUCHMIUIMHBI K MNOTPeOHOCTAM JHUIl €
OrpaHNYeHHBIMH BO3MOKHOCTSMH

B ciydyae HeoOXoauMOCTH, 00yUYarOIIUMCS U3 YKCIIa JIUI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH
310pOBbBs (IO 3asBJICHUIO 00YYAIOIIErocs) MOTYT MpeiaratbCsi OJHU W3 CICAYIOIUX BapHaHTOB
BOCIPUATHS UH(DOPMAIIMU C YIETOM UX HHIWBUIYATbHBIX MCUXO(U3MUECKUX 0COOCHHOCTEH, B TOM
YHUCJIC C IPUMECHCHUCM DJICKTPOHHOT'O O6y‘~ICHI/I5[ 1 TUCTAHIITMOHHBIX TEXHOJIOTHH:

- JUISL JIUL] C HapyUIEHUSIMU 3pEHHUS: B IeYaTHOU (hopMe yBETUUEHHBIM MIPUPTOM;B popme
ANEKTPOHHOTO JOKYMEeHTa;B ¢dopMe aynuodaiina (mepeBoa yuyeOHBIX MaTepHalioB B ayauodop-
MaT);B Ie4yaTHoil ¢opMme Ha si3bike bpailns;uHANBHUyaTbHbIE KOHCYJIBTALUN C NPUBJIEUYEHUEM TH-
(baocypaonepeBoIYNKa; HHANBUAYAIbHbIC 3a/1aHUS U KOHCYJIbTAIINH.

— IS U C HApYIIEHUSMU CITyXa:B MeYaTHON ¢opme;B (hopMe AIEKTPOHHOTO JOKYMEH-
Ta;BUACOMATCPHAIIBI C Cy6TI/ITpaMI/I;I/IHZ[I/IBI/II[yaJ'II)HI)IC KOHCYJIbTallUU C MPUBJICUCHUEM CYpPAOIICpEC-
BOJYUMKA; UHIUBUIYATbHbBIC 3aJaHHs U KOHCYJIbTAI[UH.

— Ui JUI] ¢ HapyIICHUSMH OMOPHO-IBUTATEIHHOrO ammapara: B medaTHou (opme; B
(dhopme FIEKTPOHHOTO JOKYMEHTa;B (opMme ayanodaiia;nHIMBUIyaIbHBIC 3aJaHUsI U KOHCYJIbTa-
AU,

11.MeToanyeckue peKOMeHAANMHU M0 OCBOECHUIO U CHUIITTUHBI

B xozte TeKIMOHHBIX 3aHITHH CTYJCHTY PEKOMEHIYETCSl BECTH KOHCIIEKTHPOBAaHHE Y4eOHOTO
matepuana. Cienyer oOpaiiaTe BHUMaHUE Ha KaTeropuu, GOpMyIHUpOBKH, PACKPBIBAIOLIUE COIEP-
KaHWE TeX WM WHBIX SBJICHUH ¥ MPOIECCOB, HAYYHBIE BBHIBOJBI M MPAKTHUECKUE PEKOMEH/IAINH,
MOJIOKUTETIBHBIN ONBIT B OpPaTOpPCKOM HMCKyccTBe. Ilpu cocTaBieHMM KOHCHEKTa >KeJIaTelbHO
OCTaBJIATH B pab0OYMX KOHCIEKTaX IOJIsl, HA KOTOPBIX B MAIBHEHIIEM MOXHO JeNaTh TIOMETKH W3
PEKOMEHI0BAaHHOM JIUTEPATyphl, JOMOIHSIIOMME MaTepHuaj MPOCIYIIaHHON JIEKIIUH, a TaKXkKe IMOJ-
YEepPKUBAIONINE 0COOYI0 BaXKHOCTh T€X WJIM WHBIX TEOPETHUECKUX TOJIOKEHUH. B X0/1e TeKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl 3a7aBaTh MPENOo/1aBaTeNi0 YTOUHSIONINE BOIIPOCHI C LENbIO YICHEHHUS TEO-
PETUYECKUX TOJIOKEHUH, pa3pelICHUs CIIOPHBIX CUTYaIIHM.

B xozxe moaroToBku K ga0opaTopHbIM paboTaM peKOMEHIYeTCsl U3YyYUTh OCHOBHYIO JINTEpa-
TypY, O3HAKOMUTBCS C JOMOJHHUTEIbHOHN JINTEPATypoil, HOBBIMU IMyOJUKaUsAMH B KypHanax. Oc-
HOBOH IS BBIMTOJTHEHUS J1TAOOpaTOPHON paboTHI ABISAIOTCS pa3paboTaHHbIE Kadeapold Meronude-
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CKHue yka3aHMs. PekoMeHnyercs 1opabaThiBaTh CBOM KOHCIIEKT JICKIHH, 1enas B HEM COOTBETCTBY-
IOLIHE 3aMUCH U3 JIUTEPATyphl, PEKOMEHIOBAaHHON MpenoaBaTeieM U MpelyCMOTPEHHON paboueii
IIPOrpaMMOM JUCLHUIUIMHBL. B mpouecce NOoAroTOBKU CTYIEHT MOKET JOINOJHUTH CIUCOK MCIOJIb-
30BaHHOM JIUTEPATypbl COBPEMEHHBIMU UCTOYHUKAMHU, HE MPEACTABIEHHBIMU B CIIMCKE PEKOMEH10-
BaHHOM JIMTEPATYyphl, U B JaJbHEHILIEM HCII0JIb30BaTh COOCTBEHHBIE MIOATOTOBIEHHBIE yueOHbIE Ma-
TepUabl MPH MOATOTOBKE K 3aUeTaM, HAMMCAHUH BBITYCKHOW KBaJTHM(HKAIIMOHHON paboTHI.

@®opMbl OpraHu3alM CTYAEHTOB Ha JaOOpaTOpHBIX paboTax: (poHTalbHAs W IPYNIIOBas.
[Tpu ¢pponTanpHON hOopMe OpraHN3aLUH 3aHATUN BCE CTYIACHTHI BHIMOIHAIOT OJJHOBPEMEHHO OJIHY U
Ty ke paboty. [Ipu rpynmnoBoii ¢popme opraHu3alLuy 3aHATUN OJHA U Ta K€ paboTa BBIIOJIHIETCS
Opuramamu 1o 2 - 5 4eJoBeK.

Ecnu B pe3ynbTrare BBIIOJHEHHS J1aOOpaTOPHOM pabOThl 3alIaHUPOBAHA MOATOTOBKA IUCH-
MEHHOT'O OTY€Ta, TO OTYET O BBIIOJHEHHOH paboTe He0OXO0AUMO OGOPMIISATH B COOTBETCTBHH C
TpeOOBAHUAMHU METOJMUYECKUX yKa3aHuH. KauecTBO BBINOIHEHUS Ja0OpaTOPHBIX paboT sABIsAETCA
B2KHOM COCTABIISIONIEH OLIEHKH TEKYIIEH yCIIeBAEMOCTH 00YJaroIIerocs.



