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Iporpamma muciruiMHE "KOMIBbIOTEpHBIE TEXHOJIOTHU U CTATUCTHYECKUE METOBI B 3Kosioruu 1 6uotexHosorun"; 19.04.01 "Bruorexnonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy TUCIMIUTHHBL pa3padoTai(a)(u): Beaylnuii HayYHbIA COTPYIHUK, 1.H. (podeccop) Casenber A.A. (BHUJI
PH®-22-184-BII, xadeapa MoaeIMpoBaHus SKOJIOTMUECKUX cucteM), Anatoly.Saveliev.aka.saa@gmail.com ; JOLEHT, K.H.
(monent) YmxukoBa H.A. (kadenpa MonenupoBaHusi SKOJIOTMYECKUX CUCTEM, OTAeJIeHUE SKOJIOTUM),
Nelly.Chizhikova@stud.kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-2 CriocoOeH MCIOoIb30BaTh CHEUATM3UPOBAHHOE ITPOrpaMMHOe oOecrieueHre, 6a3bl JAHHBIX,

/1A THPOBATH U3BECTHBIE IPOIPAMMHBIE MTPOYKTHI, JIEMEHTbI ICKYCCTBEHHOTO UHTEILIEKTA
U1 pereHus 3a1a4 NpogheCCHOHATBHON AeATeIbHOCTH

OIIK-3 CriocobeH pa3pabaThiBaTh alrOPUTMbI M y4aCTBOBaTh B pa3padoTKe MporpaMm B cepe CBOer
mpodecCHOHATBHON eI TeTbHOCTH

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

OCHOBHBIEC METO/Ibl OLICHKH CTaTUCTUYECKOH 3HAYMMOCTH pa3m/1q14171, 1 OCHOBHBIE METOIbl PEIPECCUOHHOIO U
AUCTIEPCUOHHOI'O aHaJIn3a

3HATh OCHOBHBIE CTPYKTYPbI JAHHBIX JJIs ITPECTABJIeHUs] MH(MOPMAIIMK B KOMIBIOTEpe, 1 6A30Bble METOB! CTATUCTUYECKON
00pabOTKY 1 aHAIN3a

JoKeH yMeTh:

MPUMEHATH OCHOBHBIE METO/bI OLICHKHN CTATUCTUYECKON 3HAUUMOCTHU pa3HHqHﬁ, 1 OCHOBHBIE METOABI PETPECCUOHHOTO U
AUCIIEPCUOHHOI'0 aHaJIn3a

YMETh MPaBIJIBHO BBHIOPATh CTPYKTYPHI JAHHBIX [UIsI TIpeCcTaBIeHUs MH(OPMALK B KOMITBIOTEPE, U IPUMEHSTh 6A30BbIe
METOJIbl CTAaTUCTHYECKON 0OpabOTKHM 1 aHaIM3a

JlomxeH BIafeTh:

OCHOBHBIMU METOJaMH OLICHKH CTaTUCTUYECKON 3HAYMMOCTHU pa3J11/1'{1/1171, 1 OCHOBHbBIE METObI PEIPECCHUOHHOIO U
AWUCTIEPCUOHHOI'O aHaJIn3a B Cpele R

BJIA/IETh METOJAMHU TIPEICTABIIEHNS SKOJOTMUYECKHX JAHHBIX B KOMITBIOTEPE, M 0a30BBIMH IPOTPAMMHBIME CPEICTBAMU B
cpene R juist ux cratucTuyeckoit oOpaboTKY U aHaIn3a

2. Mecro gucunmimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOmyib) BKodeHa B paszaen "B1.0.03 ducturumast (Mogysm)" 0OCHOBHOH MpoecCHOHANBHON
oOpasoBaresnbHON porpammsel 19.04.01 "Brotexnonorus (CrucreMHast OMOTEXHOJIOTHS U apXUTEKTYPa JKUBBIX CUCTEM)" U
OTHOCHUTCA K o0s3arepHoi yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0peM aquCHUNINHBI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO0111as1 TPYIOEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuil(bl) Ha 108 vaca(oB).

KonraktHast pabota - 29 vaca(oB), B ToM umcrie jekuun - 10 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
padoTs! - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON paboTHI - 1 Jaca(oB).

CamocTosTenbHast padoTa - 43 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MpoMeKyTOYHOIO KOHTPOJISI AUCLIMIUIMHBL: 9K3aMeH B 1 cemectpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. MeToap! onucaTeIbHONA CTATUCTUKH.
[IpoBepka runores. MccnenoBanue cBsA3u
KOJINUECTBEHHBIX MPU3HAKOB. KoppensaunoHHslii

1. [amams n perpeccuoHHbIN aHanu3. CTaTHCTHYECKOe
" |mporpammHoe obecniedeHue. S3bk 1 cpena
CTATUCTUUYECKOTO NporpaMMuposaHus R.

Tema 2. ITporpammel Ha s3bike R. Co3naHue Ha

sI3bIKE R CKpHIITA /IS CTATUCTIYECKOTO OTMCAHUS
2 Ha0Opa OTHOMEPHBIX BHIOOPOK. Peanmzanus Ha 1
" |#3b1Ke R mpoBepKM CTAaTUCTUYECKHX TUIIOTES.

Tema 3. Peanmmzanuda Ha s3eike R nccnegoBannsa

CBSI3M KOJIMYECTBEHHBIX Mpr3HaKoB. [TocTpoeHne
3. |uHeiHOM perpeccun. Peanmzanys Ha si3pike R 1 0 0 0 0 5 0 10
0000ILIEHHON JTUHENHON MOJEIIH.

Tema 4. Peaymzanusd Ha s3pke R MopenupoBanus
4. |nenuueiHbIX 3aBUcHMMOcTe. CpaBHEHUE MOJEIEN. 1 0 0 0 0 5 0 10

l1Toro 10 0 0 0 18 0 43

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. MeTtoapl onucareabHol cratucTuki. IIposBepka runores. MccieqoBanne cBSI3H KOJNYECTBEHHBIX
npu3HakoB. KoppesiunonHelii aHaIu3 1 perpeccHoHHbIN aHaan3. CTaTncTuyeckoe NporpaMMHoe odecredeHue.
A3bIK K cpeia CTaTHCTHYECKOrO NporpamMmmuposanns R.

Knaccudukanus tunoB gaHabix. [kans uamepenuii. MeTo/ibl ONUCaTeIbHOM CTATUCTUKY (TAOJHIIBI YACTOT, TUCTOIPAMMABbI,
oIMcaTeNIbHblE CTATUCTUKY). [lapamMeTprdeckiie 1 HemapaMeTpUIecKue METO/Ibl, THIOTe3a O HOPMAJIbHOCTH Paclpe/ieICHHs].
Iposepka runore3. [lucnepcuoHHsbi ananmu3. CTaTUCTUYECKOE TPOrpaMMHOe 00ecrieueHue.

SI3bIK ¥ cpesia ctaTucTUdeckoro nmporpamvupoBanus R. TIpoekt GNU, nmporpamMMHasi cpefia ¢ OTKPHITHIM UCXOIHBIM KOJIOM,
CBOOOJIHO PaCIPOCTPaAHSIEMBIN MPOAYKT, caliT pa3dpadorunkoB (The Comprehensive R Archive Network). Budnmmoreku R,
TIOJ|/Iep’KUBaeMbIe METOJIBL. Y CTAHOBKA MPOTPaMMBI, 3arpy3Ka U yCTaHOBKa maketoB. OcHOBHBIE onepatopsl. [laHHbie B R
(OOBEKTHI, TUTIBI JAHHBIX, YTCHHUE TAHHBIX U3 TEKCTOBBIX (halJIOB, COXpaHEHUE TAHHBIX, TAOJUIBI TPOU3BOJIBHON CTPYKTYPHI,
TeHepaIys JaHHBIX). YTpaBlieHue 0ObeKTaMu. ApudMeTrKa U IpocThie (DYHKIIUH, oTlepalmy ¢ Matpunamu. [ paduku B R.

HUccnenoBanue CBsI3M KOJIMUYECTBEHHBIX NpU3HaKoB. Koppesiuuonnsiii ananus. [Ipocras muHeiHast perpeccusl.
MHoskecTBeHHas1 inHelHast perpeccusi. O0uias iuneiHas moaenb. O0o0ieHHas TuHerHast Mojiesb. OO00IIeHHAs aTATUBHAS
Mogelb. AHamu3 octatkoB. Koaddurment nerepmunanyy. Beioop HanmydIiero nogMHOXECTBA PerpeccopoB.
Nudpopmarmonnsie kpurepun (AIC, BIC), koadpdurment Bozpacranus muctiepcnu (VIF). CpaBHeHre Mopeeit.
WuTtepnperanys Moaenei.

Tema 2. HpOI‘paMMLI Ha sa3bike R. C03,[13HI/Ie Ha s3bIKke R CKpUITa 1Jd CTATUCTUYECCKOIo ONnmuCaHusa Haﬁopa
OTHOMEPHbBIX Bbl60p0K. Peaimzanusa Ha sa3bike R NPOBEPKH CTATUCTUHYECCKHUX T'NIIOTE3.

Harnucanue Ha si3bike R ckpuIiTa [Uist CTaTUCTHYECKOTO ONMcaHust Habopa 0OJHOMEpPHBIX BbIOOpokK: [Iporpammel Ha si3bike R.
Pepaxtop Tinn-R. OnepaTops! 1iukia. ITonab3oBarensckue pyHKmy. 3arpy3ka JaHHbIX. [TociaenoBarenbsHoe (hopMUpOBaHIe
BBIOOPOK M MX aHan3. BeiBOj pe3ysbTaToB B TEKCTOBbIE U rpaduueckue daiiisl. VIHTeprperanus pe3yibTaToB
CTaTUCTUYECKOrO OMUCAHMUS.
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Peanu3anus Ha A3bike R mpoBepku cratuctuyeckux runotes: I'enepanus nanssix. [Iposepka runores. IIposepka runoressl o
paBeHCTBe aucnepcuil (kpurepuii umepa.). IlpoBepka runoressl o paBeHcTBe MaToXUAaHUN (kputepuil CTblogeHTa). BeiBon
Pe3y/IbTaTOB C UCMOJIL30BAHUEM YCIIOBHOTO oneparopa. JucrnepcroHHbli aHamm3. Peamm3anus Ha a3bike R uccnenoBanus
CBS3U JIByX KOJJMYECTBEHHBIX NPU3HAKOB. KoppeauuoHHsIil aHanus.

Tema 3. Peasm3anus Ha si3bIKe R Hccie1oBaHus CBSI3M KOJAYECTBEHHBIX NPU3HaKoB. [locTpoenne auneiHO
perpeccun. Peamn3anus Ha s3pike R 00001eHHOM JHHEHHOM MO 1€/,

Peanmzanus Ha s3bIke R 1ccieoBaHys CBA3M KOMMYECTBEHHBIX PU3HAKOB. [locTpoeHne mpocToi JINHEHHON perpeccui.
Oyukuums Im(), mapamMeTpsl ¥ UX MCHOIb30BaHMe. AHAIN3 OCTAaTKOB. uarpaMma paccesiHusl, BU3yan3alis IOCTPOSHHON
MOIEJTH, CTAaHIAPTHHIN rpaprueckuii BEIBOA, TIOCTPOCHUE JOMOTHUTENbHBIX rpadukoB. [Ipornos, pyakmums predict().
IIpeobpa3oBaHue nepeMeHHbIX. IHTepnpeTalys MoTyYeHHBIX pe3ynbTaToB. [locTpoeHre MHOKECTBEHHOM JIMHEHHOH
perpeccun u ee aHaM3. OTKJIOHEHNUs OT MPETIONIOKEHNH TMHEHHON MOJieNH (KOJJTMHEAPTHOCTD, €€ BIIMSHIE Ha Pe3YJIbTaThl
MmojesmpoBanusi, VIF, BEIOOp perpeccopoB). AHaIM3 3aBUCUMOCTEN U HEIMHEHHOCTEHN B OCTAaTKaX, FeTepPOreHHOCTH
(3aBHCUMOCTB JMCTIEPCHU OCTATKOB OT MOJEIbHOTO MAaTOXHMIAHHS), TPOCTPAHCTBEHHON U BPEMEHHON KOPPEJIALNH).

Peanuzanus Ha s3bike R 00001meHHOM JIMHEHHON Moesn. CKaJlsipHble TepeMeHHBIe U (haKTOpPbI, IpeoOpa3oBaHue. 3aruch
JIMHEIHOTO MPeIUKTOPa, 3HAKHM apu(pMeTHUecKUX onepauuii u np., onepauus I(). Bo3mMoxHOCTb AUHAMUYECKOTO
opmupoBanus popmyin. @ynkuus glm(). [Tapamerpsl hyHKIMYU, aHAIU3 OCTaTKOB, overdispersion, mporHo3. Beiop
HaWJIydllero nogMHosxecTBa perpeccopoB. MHpopmanmonssle kputepuu (AIC, BIC), koaddunneHT Bo3pactaHus AUCIepcun
(VIF). UnTepnperauus pe3ybTaToB.

Tema 4. Peasm3anus Ha s13bIKe R MogempoBanns HeJIMHEWHBIX 3aBAcuMocTeil. CpaBHeHne Mogeiell.

Peammzanus Ha si3pike R MozenpoBanHus HeMHEHHBIX 3aBUcuMocTeld. OO00IeHHas aAINTUBHAS MOAEb, (PyHKIWs gam().
OreHKa ONTUMaJIbHOM CTENEHH! CIIaKMBaHUS C MCIOJIb30BaHUEM ITEPEeKPeCcTHOH mpoBepky. OrieHKa HeJIMHEHHOCTH,

3 HEeKTUBHOE YHCIIO CTEIeHei CBOOObL. YIIpaBIeHHE CIIIaKUBAHIEM, BHIOOP Oasiica. AHaIU3 OCTATKOB. BriOOp HamtyyIero
MOAMHOXecTBa perpeccopoB. MHpopmarronssie kputepun, koadduiment VIF. MaTeprniperariis pe3yapTaToB.

Peanmszanus Ha s3bike R cpaBHeHust Mogenelt, pyHKIMs anova(), cpaBHEHHE MoJesel ¢ UCTIOb30BaHeM NH(OPMAIMOHHBIX
kputepueB, pyHKIMA AIC().

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalomUXCs Mo
I CIHILIIHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYAIOIINXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yJAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUINHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIrecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HATIPaBJICHHbIC Ha 3aKpelieHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEIbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

IMopsinok opraHU3alvK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajuTeTa, IporpaMMaM MariucTparypsl (YTBEpKICH MPUKa30M
MunncTepcTBa HayKu 1 BhIciero oopasoBanus Poccuiickoit @eneparyu ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepcrBa o6pazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (peaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaibHOrO yHUBEpCUTETa

BeposTHOCTHO-CTATUCTHUYECKHE OCHOBBI COBPEMEHHBIX CTATUCTUYECKUX METOMIOB -
http://ru.wikibooks.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%B A %D0%B0_%D1%

I'nann C. Menuko-6uoyiornyeckast CTaTHCTHKA. DJIEKTPOHHAST KHUTA. -
http://ru.scribd.com/doc/19937791/SGlantz-MedBViolStatistics

Macruukuii C.3., Hlutukos B.K. CraTrucTryeckuil aHaIu3 ¥ BU3yan3alus JaHHbIX ¢ moMomipio R. - M.: [IMK Ilpecc, 2015. -
496 c. - http://www.ievbras.ru/ecostat/Kiril/Library/Br2_cont.htm

MaremaTtnueckuii 00pa3oBaTeIbHBIN CAlT - WWW.exponenta.ru

OGyyaroruii caiit o cratodpadotke - http://stattrek.com/

Iopran MammaHOe 006yueHue - http://www.machinelearning.ru/

Caiir no 6uoundopmaruke - http://bioinformatics.ru/

CaiiT pa3pabOTYMKOB sA3bIKA CTATHCTHYECKOrO MporpammupoBanus R - http://cran.r-project.org/
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Vu.-meTon. nocodue, npumeHenue crar.nakera SPSS - www.matlab.mgppu.ru/work/0022.htm

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJI OLICHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOIjl aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCaHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMIHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJISI) TIpEIIOoIaracT u3y4eHne OCHOBHOW M JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmorexke um. H.U. JlobaueBckoro. OOyyalomuecs nojydaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YNTaTeIbcKUM OWJIeTaM B COOTBETCTBHM C MPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy MCoNb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENNBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMA JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AUMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

1 Caiit pa3paGOTYMKOB SI3bIKA CTATHCTUYECKOrO MporpammupoBanus R - http://cran.r-project.org/

2 Mactuukuii C.2., Hlutukos B.K. CratTucTiueckuil aHaau3 v BU3yainsauus JaHHelx ¢ noMoisio R. - M.: IIMK Ilpecc, 2015. -
496 c. - http://www.ievbras.ru/ecostat/Kiril/Library/Br2_cont.htm

3 urtukos B. K., Mactunkuii C. 3. Knaccudukanms, perpeccus u apyrue anroputmsl Data Mining ¢ ucnons3oBanuem R.
2017. - https://ranalytics.github.io/data-mining/

4 Topran MammHHaOe 06y4enue - http://www.machinelearning.ru/
5 Matemaruueckuil 00pa3oBaTeNbHBII CAUT - WWW.exponenta.ru

6 BeposATHOCTHO-CTAaTUCTHUECKIE OCHOBBI COBPEMEHHBIX CTATUCTUYECKUX METOMIOB -
http://ru.wikibooks.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5 %D0%BC%D0%B0%D1 %82 %D0%B8%D0%BA%D0%B0_%D1%

7 Caiir o 6uoungopmaruke - http://bioinformatics.ru/

8 I'mann C. Mequko-OMOJIOrnYecKas CTaTUCTUKA. DIICKTPOHHAS KHUTA. -
http://ru.scribd.com/doc/19937791/SGlantz-MedBViolStatistics

9 Yu.-meroa. nocodue, npuMeHeHue crar.nakera SPSS - www.matlab.mgppu.ru/work/0022.htm
99 O6yyatomuii caiiT 1o cratodpadoTke - http://stattrek.com/

9. MeToanuecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUU Mertoauueckue yKka3aHus Jisl IEKIIMOHHBIX 3aHSITUI:

-peKOMEH/IyeTCsl BeCTH KOHCIIEKTUPOBaHUE YUeOHOTO MaTepraa

-o0painarh BHIMaHUE Ha KaTeropuu, (DOpMYJIMPOBKH, PACK PHIBAIOIINE COJCPKAHUE TEX WIN WHBIX SIBJICHUNA U
MPOLIECCOB, HAYUHbIE BHIBOJIbI U IPAKTUUECKUE PEKOMEH AU

-KeJIaTeJIbHO OCTaBUTh B paO0OUMX KOHCIIEKTAaX TOJIsI, HA KOTOPBIX JIeaTh TOMETKH U3 PEKOMEHIOBAaHHOW
JIUTEPATYPHI, JOMOTHSIONIIE MaTepyall IIPOCTYIIIAHHON JICKITUH, & TAKKe MOAUEPKHUBAIOIIHIE OCOOYI0 BAXKHOCTh TeX
WUJIM MHBIX TEOPETUUECKUX TTOJIOKEHUH.

-3a/1aBaTh NPENoJaBaTesio YTOUHSIIONME BOMNPOCH C LIEJbI0 YSICHEHUS] TEOPETUUECKUX TIOJIOKEHUH, pa3pelieH s
CHIOPHBIX CUTYaIUi.

nabopatopHsle | PekoMeHpanmy 1y1s MOArOTOBKH K JIAOOPaTOPHBIM 3aHATHSIM:

padoThI -M3y4UTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTBCS C IOMOJHUTEBHOM JINTEPaTypPOid, HOBBIMH ITyOJIMKALMSAMU B
neproAnYecKux n3nanusax u UatepHere. [Ipr 3TOM ydecTb peKOMEHIALMH NperoaBaTesisi 1 TpeOOBaHUs
y4eOHON MPOTrPaMMBI.
-nopadaThiBaTh CBOW KOHCIIEKT JIEKLIMH, Ae/asi B HEM COOTBETCTBYIOIIME 3aITHCH U3 JTUTEPaTYPbl,
PEKOMEH/IOBAaHHOM Ipero/iaBaTesieM U MpelyCMOTPEHHO! y4eOHO! MporpaMMoN.
Bo BpeMs1 MpakTHYECKUX 3aHATHIA:
-HapaGaThIBaTh HABBIKK PabOTHI C TIporpammoii R
-3aJaBaTh MPENOJaBaTelio yTOUHSIIOME BOIPOCH], M BOIIPOCH IO MaTepraly, BHI3BIBAIOIIEMY 3aTPyAHEHHUSI

CaMoCTOsI- JI71s1 BBITIOJTHEHMSI 331aHUH OTPEOYIOTCsI 3HAHMSI, TIOJIyYEeHHBIE Ha JIEKIUAX U JJAOOPaTOPHOM 3aHSTHH 110 JaHHOW
TenbHast padota | aucumruiiHe. [lotpedyeTcst MOBTOpUTH MaTepualibl Kypca OakaiaBpuara "Teopust BeposiTHOCTEN 1
Mar.CTaTUCTHKA", KCIIOJIb30BaTh OCHOBHYIO M JIOTIOJHUTENBHYIO JINTEPaTypy, MHTEpHET-pecypchl. Heobxonumo
3arpy3uTh yCTAaHOBOYHBIN (haifi R-*-win.exe c caiiTa pa3paOOTUYMKOB SI3bIKA CTATHCTUYECKOTO
nporpammupoBanus R (http://cran.r-project.org/). YcranoButh nporpaMmmy R Ha komribiotep. 3arpy3uts 1
YCTaHOBUTH MakeThl. O3HAKOMUTHCS CO CIPABOYHOM JOKyMEHTaIUeN.

9K3aMeH PexomeHnanmm npy MoAroToBKE K 9K3aMeHy:

IIpu moAroToBKe K 3K3aMEHY M3yYUTh OCHOBHYIO M IOTIOJHUTENBHYIO JINTEPATYPY, U3Y9UTh KOHCIEKTHI JIEKLIUH 1
Marepra HapaOOTaHHBIA BO BPeMsl PAKTHUYECKHMX 3aHATHH, YCTHOTO OIPOCca U BHIOJHEHHS IOMAIIIHEro
3a/1aHus, IPOPadOTATh MEHEe 3aIIOMHHBIIHECS TEMbI M BOIIPOCH, KOTOPbIe BO3HUKAJIN BO BpeMsl H3yUeHHSI
JVCIUTUIAHBL.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnss 1 HH(OPMANMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO0O0XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCHUILIHHE (MOLYJIO) BKIIIOYAET B ce0s1 CleayoIIne
KOMIIOHEHTHI:

[NomemieHust 4151 caMOCTOSATENBHOM pabOTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMANTN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 iprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTeprasIoB.
MynpTUMeauiHas ayAUTOPUSL.
KommblotepHsi Ki1acc.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaT6HLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, O6J'[€I"IEIIOIJ_[I/IC
BOCIIpUsiTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

3 A
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 19.04.01
"BuotexHosorus" U MariucTepckoi nporpamme "CucteMHasi GUOTEXHOJIOTHSI M ADXUTEKTYpPa JKUBBIX CUCTEM".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.03 Komnvlomepthvle mexHor02uu U Camucmu4eckue Memoovl @
9KON02UU U OUOMEXHONO2UU

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:_19.04.01 - buorexHonorus

HpO(l)I/IJ'H; IOATrOTOBKM: CuricteMHas GUOTEXHOJIOTHSA U APXUTEKTYPA JKUBBIX CUCTEM
KBaJ’[I/Iq)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepaTypa:

1. Banaun, K. B. O6mmas teopus crartuctuku : yueOHoe nocodue / K. B. Banaun, A. B. Pykocyes. - 3-e u3j., crep. - MockBsa:
Wznatenscko-ToproBas kopropawms ‘Jamxkos u K-', 2020. - 312 c. - ISBN 978-5-394-03462-6. - Tekcr : anektponHbiid. - URL:
https://new.znanium.com/catalog/product/1093194 (nara o6pamenus: 06.03.2020). - Pexxum mgocTymna: o noJrmcke.

2. Illymak, O. A. Craructuka: yye6Hoe nocobue / O.A. lllymak, A.B. T'epacbkun. - Mocksa: VL PUOP: HULI Uudppa-M,
2019. - 311 c.: un.; - (Beiciiee oopa3oBanue: bakanaBpuat). - ISBN 978-5-369-01048-8. - Tekcr : anekrponnsiid. - URL:
https://new.znanium.com/catalog/product/1002740 (nara o6pamenus: 06.03.2020). - Pexxum rocTymna: mo noArvcke.

3. CagenbeB, A. A. ['eocTaTUCTUYECKUIA aHATIM3 JAHHBIX B 9KOJIOTHU ¥ MTPHUPOJIOIONH30BAHNY (C IMPIMEHEHHEM MakeTa R):
y4ye6Hoe nocobue / A.A. CasenbeB, C.C. Myxapamosa, A.I'. ITumorun, H.A. Unmxukosa. - Kazanb: Kazanckuit (penepanbHbiit
ynusepeuret, 2012. - 120 c. - Teker : anextponHssIil. - URL: http://kpfu.ru/docs/F1335879666/saveliev2012_geostat.pdf (nara
ooparmrenus: 06.03.2020).

4. Macruukuii C.3., Hlutnkos B.K. CraTuctrdeckuil aHan3 v BU3yanu3aius JaHHbeX ¢ nomonipio R. - M.: [IMK Ilpecc,
2015. - 496 c. URL: http://www.ievbras.ru/ecostat/Kiril/Article/A38/R_Mast.htm. - Pexum nocTyna: OTKpbITHIH.

JomnoJiHUTeIbHAS JUTepaTypa:
1.I'Bo3neBa, B. A. ba3zoBbie 1 npukJiIaaHble MH(OpMaIOHHbIe TexHosoruu: yueOHuk / B.A. ['Bo3nesa. - Mocksa: ]I '@OPYM'":
NH®PA-M, 2019. - 383 c. - (Beiciiee oOpa3oBanue). - ISBN 978-5-16-107668-2. - Tekct: anekTponHbiid. - URL:
https://new.znanium.com/catalog/product/1019243
(marta obparenus: 06.03.2020). - Pexum ocTyra: Mo MOAIMUCKE.
2. Bype, B. M. Teopust BeposTHOCTEW U MaTeMaTuuecKast craTucTuka : yueOonuk / B. M. Bype, E. M. ITapununa. -
Cankr-IlerepOypr : Jlanb, 2013. - 416 c. - ISBN 978-5-8114-1508-3. - Tekcr : anexTpoHHsii // JlaHb :
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TIOATINCKE.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannua 9 u3 10.

i

Emo
imE

g



Iporpamma muciuiMHE "KOMIBbIOTEpHBIE TEXHOJIOTHU U CTATUCTHYECKUE METOIBI B 9KoIornu u 6uotexHonorun”; 19.04.01 "Buorexnonorus”

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.03 Komnvlomepthvle mexHor02uu U Camucmu4eckue Memoovl @
9KON02UU U OUOMEXHONO2UU

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.04.01 - buorexHonorus

IMpocunb nogroroBku: CucTeMHas OUOTEXHOJIOTHS M APXUTEKTYPA KUBBIX CHCTEM
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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