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1. Bua ¥ THI IPAKTHKH, MeCTO MPAKTHKHU B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMmbl,
crocod npoBegeHUs:
Bun: [Ipous3BoACTBEHHAs TPAKTUKA
Tum: npakTUKa M0 NOJIYYEHHUIO IEPBUYHBIX PO (HECCHOHATBHBIX YMEHUH U OTIbITa
npodecCHOHABHOM JIeATEIBHOCTH.
BapuaTuBHas yacTe 00pa30BaTENIbHOM IPOTrpaMMBI.
CranuonapHasi.

2. BxogHble TpeOOBaHMS VIS OCBOEHUSI MPAKTUKH, TPeIBAPUTEIbHbIE YCI0OBHSA (€CIH
€CTh):

Xnumus, ¢u3zuka, ouosorus, uH(pOopMaTHKa, reoMopdosorus, ITOYBOBEJICHUE,
naHamwadTOBEACHUE, TEOXMMHS JaHAmadTa, OCHOBBI MPUPOJOINOIb30BAHUS, D3KOJOTUS C
OCHOBamu Ouoreorpaduu, r€0IKOJIOTUS

3. Pe3yJ'll)TaTbI oﬁyqemm IO MPAKTHUKE, COOTHECCHHBLIC C TpeﬁyeMblMI/l KOMIICTCHIIUAMU
BbBINNYCKHUKOB:

3.1. KomnereHuy BBINYCKHUKOB, GOpMHUpYyeMble YACTHYHO NPH PeaTu3alUN NPAKTHKH:

CriocoOHOCTh OCYIIECTBIISATh MOUCK, KpUTUYECKHI aHainu3 U cuHTe3 uHdopmanuu (YK-1.b);
CrocoOHOCTh yMpaBIsITh CBOMM BPEMEHEM, BBICTPAMBATh W PEATN30BBIBATH TPACKTOPHIO
CaMOpa3BUTHS Ha OCHOBE IPUHIIUIIOB 00pa3oBaHus B TeueHue Beel xu3nu (YK-2.b);
CriocoOHOCTh  OCYHIECTBIIATh COLMAIIBHOE M MPOQECcCCHOHATbHOE B3aUMOJICHCTBHE IS
peanu3aluy CBOCH poJid B KOMaH/IE U JIOCTIKECHHsI KOMaHAHBIX 1ienei u 3a1a4 (YK-12.6);
CrocoOHOCTh MCTIOB30BaTh 0a30BbIC 3HAHMS €CTECTBEHHBIX HAYK ((PU3HKH, XUMHH, OUOJIOTHH,
9KOJIOTUM M HayK O 3emJjie), OCHOBHBIE METOAbl cOopa, oOpabOTKM W aHaiM3a IOJEBON W
naboparoproi napopmaruu (OI1K-3.5).

3.2. [Inanupyemble pe3yJibTAThI 00YUYeHHS 10 NPAKTHKE:
B pe3yabTaTe 00yUyeHUs CTYAEHTHI J0JKHbI:

3HaTh opranusaiuio 6a3 naHHbIX B makere Excel u B cpene R, 6ubanoreku B cpene R

YMeTh yCTaHABIMBAThH Ha MEPCOHATBHBIA KOMIIBIOTEP KOMIIOHEHTBI IIPOrPaMMHOM cpelibl R 1
3amyckath Excel -online; n3BiekaTh TaHHBIC 11O 3aIPOCaM H IIPOBOJIUTH UX MEPBHUYHYIO
CTaTUCTHYECKYI0 00pabOTKy, MOJIb30BATHCS OMOIMOTEKAMH cpelibl R, CTpouTh pasHOOOpas3HbIe
nuarpammsl B makere Excel u B cpezie R,

I[Monumarte npoueaypy nepBHYHOM 00paOOTKU JaHHBIX B IOYBOBEIICHUH U 3KOJIOTHH,

HmeTth npakTHYecKHe HABBIKM ITMIOTHOTO aHAJIM3a JAHHBIX JUISl PEIICHHS PeallbHbIX
CUTYaIUSIX B XOJIe HAYYHBIX HCCIEIOBAHUN B 001aCTH MOYBOBEACHU S, arPOXUMHUH, SKOJIOTUH U
MIPUPOIOTIONIE30BAHUY;

HmeTh ONBIT: OIICHKU CBOUX PECYPCOB M UX MPEAETIOB MPU BHITIOTHEHUH 3a/1aHUS

HMmeThb onbIT: TUIAHUPOBAHUS PAbOUEro BPEMEHHU B IMOJIEBBIX YCIOBHSIX C yU4€TOM COOCTBEHHBIX
BO3MOYKHOCTEH U HAKOIJIEHHOI'O OIIBITA

YMeTh: yIUTHIBaTh HHTEPECHI, 0COOCHHOCTH MOBEJCHHS 1 MHEHUS (BKITIOYasi KPUTUUYECKHUE)
JOJICH TIPU COBMECTHOM JIeATEIHHOCTH

HMmeTh onbIT: B3aMMOJICHCTBUS C WIEHAMH KOMaH[Ibl, B TOM YHCIie IpH oOMeHe nHpopmanmei,
3HAHUSAMHU U OIIBITOM



4. ®opmar 00yyeHHs:

Jlexuuu, KamepanbHas padoTta

5. O0beM NPaKTHKHU COCTABJIAET: 8 qHEH

6. Conep:kaHue MPAKTHKH, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesiaM) ¢ yKazaHueM
OTBEJE€HHOI0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHUX YACOB ¥ BU/IbI YUeOHBIX 3aHATHI

Ne | HaumenoBanu | TpymoemkocCTh (B akaJeMHYECKUX dacax) rmo gopmam dopma
/| e pa3nenoB u 3aHSITHIA MIPOMEKYTO
o | TeM AynutopHas padora (¢ pa3OMBKOA 1O CamocTrosTe | 4HOTO
dhopmam u BUaM) JIbHAs KOHTPOJISI
Jlekuuu | Cemuna | Jlabopato | [Ipakrtuue | paboTa
pHI pHas CKHe
paboTta 3aHATHUS
1 OcHOBBI 2 4 4 Pemenue
paboThI B 3a1a4 1o
cpene Excel TEME,
3aIT0JTHCHHE
oTyeTa
2 | I'paduknm u 2 6 2 Pemenue
0a3bl JaHHBIX B 3aja4 1o
Excel TeMe,
3aroJHeHNe
oTyeTa
3 OcHoOBBI 2 6 2 Pemenue
paboThI B 3a1ay 1o
MpOrpaMMHOM TEME,
cpene R 3a0JIHEHNE
oTueTa
4 | I'paduku u 2 6 4 Pemenue
0a3bl TaHHBIX B 3aza4 1o
cpene R TEME,
3aroJHEeHHe
oTueTa
5 3HAaKOMCTBO B 2 4 2 Pemenue
nakeTaMu B 3a/a4 1no
cpene R, TEME,
OpUEHTHPOBAH 3aroJHeHHe
HBIMU Ha oTueTa
Hay4YHBIE
pacueTsl B
MMOYBOBEICHUH
Y DKOJIOTUU
Hroro: 10 26 14 3ayeT Ha
OCHOBE
COCTaBIICH-
HBIX
OTYETOB 10
3a1a4amM




Coneprkanue MPaKTUKY MO pa3jiesiaM U dTanam:

Paznen 1. OcuoBbl paboThl B cpene Excel
Oran 1. YTo MOXKET OBITh B siueiiKe? (TUIIBI JAHHBIX)
Kax 3arpy3uts Microsoft Office online. O6mas nnpopmanus o nporpamme Excel.
Tumbr  gopmaroB: O0OLIMIA, YHCIOBOW, ACHEXHbIH, (UHAHCOBBIA, (opmarsl aaT, Bpems,
MPOIEHTHBIN, APOOHBIN, SKCIIOHCHIIMAIBHBIA U JOTIOJHUTEIbHBIC. Y MEHBIICHNE U YBEIIMYCHUE
pasmepHocTu B sueiike. Ilpumepsr ¢opmaroB siueex. PasHbie Buabl (OpMaTHPOBAHUS SUEEK.
Pacnionoxxenue tekcra B siueiike. O0beauHeHne ssueek. BBo crniennanbHbIX cUMBOJIOB. BeraBka
IIpUMEYaHusl.
Oran 2. Pacuerst o popmynam
[IpoBeneHne BEIYMCIIEHUN KaK HAa KAJIBKYJIATOpE. Berunciaenue cymmsl. BaxxHOCTB
pazzenurens AecATUYHbIX 3HaKOB. [IpocMoTp dopmyn B siuelike. MHaukanus ommOOK BBOJA U
BbIUMCIeHUI. BBoa hopMyIibl co cebliikaMu Ha siueiiku. BhIsiBiIeHNe BIUSIONUX SUYEeK.
Oran 3. Pabora ¢ Tabnuamu
Agpeca siueex abCOJIIOTHBIC M OTHOCHTENbHBIC. 3HAK $ ISl (MKCAIUK CCBUTKU Ha
sueriku. OcobeHHOCTH oopmiieHus Tabnui. ['paHuibl sueek. 3aauBKa siueek. BripaBHUBaHUE
BHyTpH sideiiku. IlepeHoc cTpok BHyTpu siueek. IIpumep pacuera BIIKHOCTH ITOYB BECOBBIM
MetoaoM. KonupoBanue aBrozamnosineHueM. KonupoBanue ¢ moMoIibio BcTaBku. OcoOeHHOCTH
crenuanbHoil BctaBku. Mactep ynkuumii. CrnpaBka no QyHkuuu. Pacuer cBepTok: cpenHee,
MHUHHUMYM W MaKCHUMyM, YHCJIO 3HauYeHWH. YcioBHoe (opmarupoBanue 1Berom. [lomyuenue
BHEILIHUX JJAHHBIX U3 UHTEPHETA.
3aoanus ona camocmosmenvrot pabomel: Kaxnoe 3aJaHue BBINOIHIETCS CTYJIEHTOM
JUIS CBOETO BapHAHTA, Iy KaXKI0T0 3aJaHMsl BBIIIOJIHAETCS OTYET.
3ananue 1.1 OdopmiieHre aBaHCOBOTO OTYETA TI0 PE3yJIbTaTaM THIIOTETUYECKON TOE3IKU
3arpaHully ¢ IEPecYeTOM CyMM B PYOJIsIX U B MHOCTPAHHOH BaJIIOTHI.
3ananue 1.2 Beiuncienue MOTCHIMANBHOW ypoxalWHoCcTH (T/ra) mo Qopmyne, B
3aBUCHMOCTH OT 3araca NpOAyKTUBHOM BIaru B 1 M ciioe, 0)KMIaeMOro KOJIN4eCTBa OCAIKOB 3a
BETETAllMOHHBIM IIEPHOJ, HENPOU3BOAUTEIBLHOIO pAacxoJa IIOYBEHHOW BJIATM M ypOKas Ha
€IMHHULY U3PACXOJOBAHHON BOBI.
3aganue 1.3 Pacyer BecoBOW BI@XXHOCTH Il TOYEK C OJHOTO MOJSI, PACIOJI0KEHHBIX
cilydaiiHbIM 00pa3zoM. PaccumTarh XapaKTepUCTUKHU, UCIIOJIb3YEMbIE Ul CBEPTKU MHPOPMALIUU:
cpeiHee, MHUHHUMYM, MakCUMyM, a Taikke  uucio HaOmozxeHuil. IIpoBectn ycioBHOE
(dbopmaTHpOBaHUE 3HAYEHUH BIAXKHOCTH Ul BEJIMYUH, OOJIBIINX BJIAXKHOCTU 3aBsafaHus (15%).
[Toncuntare uwcio 3HadueHwid >15, Bocmoab3zoBaBmkch ¢GyHKuer CUYETECIIM(maccus,
YCIIOBHE).
3ananue 1.4 Pacyer MHIEKCOB BHMJIOBOTO pa3HOOOpa3usi COPHON PacTUTENBHOCTH IS
OJIHOTO U3 Y4acTKOB yroips. Paccuutars ciiegyromue XapakTepUCTHKHM AJI BapUaHTa: MHIEKC
IllennoHa, nnnekc Iueny.

Pasznen 2. I'paduku u 6a3e1 qanubix B Excel
Oran 1. Tunsl uccaen0BaTeNbCKUX TUarpaMM U rpaukoB
JluarpaMMbl Kak HarjsjHoe mpejcTaBieHne HHpopmamuu. [Hcrorpammsl,
pocThie rpaduKu, KpyroBas 1uarpamMma, rpaduk ¢ o0nacTsiMu, TOUeyHas JuarpaMMa M T.1.
Ortan 2. TpeGoBaHuUs K KaUeCTBY AUarpamMmm
Bosmoxknoctn s popmatupoBaHus rpadukoB. OCHOBHBIE 3JIEMEHTHI: OCH,
JiereH/1a, psiibl JaHHBIX. MakeT auarpamMm Kak crocod U3MEeHHTh auarpamMmy. @opmaTtupoBaHue
psAnoB AaHHBIX. ['paduku, KOoTOpple HE PEKOMEHIYETCS HCIOJIb30BaTh B HAy4YHBIX paboOTax.
ITpumepsl Heynaunblx rpaduk. I[Ipumepsl OeccMmbIcieHHBIX auarpamm.  [lpuemsl s
yIay4IIeHus rpaduKoB.
Oran 3. Kak oprannszoBath 0a3y JaHHBIX



Omnpenenenue 6a3bl JaHHBIX U €¢ cBolicTBa. CHcTema yrpaBieHHe 0a30i JaHHBIX.

Tunbl panabix.  COPTUPOBKA JaHHBIX: KAYECTBEHHBIX W KOJUYECTBEHHBIX. COpPTHpPOBKA C
noMo1bo pynkunn OunbTp. TeKCTOBBIE U YUCIOBBIE (PMIBTPHI. 3alIpOCHl B 0a3e JaHHBIX

3a0anus ona camocmosmenvhol pabomul: Kaxaoe 3aJaHue BBIIOIHACTCS CTYIECHTOM
JUIS CBOETO BapUaHTA, /JIsl KaX/10T0 3aJaHMsI BHIIIOJIHSAETCS OTYET.

3amanue 2.1 Pacripeniesniene TpaHyJOMETPHYECKOTO COCTaBa 1O MNPOQHII0  CephIX
necHbIx mouB. [locTpouth W OThOpPMATHPOBATH THCTOTPAMMBI pacupeneieHus Qpakuuit
IPaHyJOMETPUYECKOTO0 COCTaBa CEPbIX JIECHBIX IIOYB IO pa3HbIM IiIyOMHaMm (1Ba TuIa
THECTOTPaMM: TIPOCTBIE M COCTaBHBIE), MOCTPOHTH JAWATPAMMBbl THIIA «TOYEUHAS», MOCTPOUTH
KPYroOBBIE JMarpaMMbl Ui OTACIBHBIX TOPU30HTOB. Bcero momxHOo ObiTh 10 rpadukoB nmm
0oJiee, HY’)KHO HCIIOJIB30BATh Pa3HbIE MAKeThl TPAUKOB U Pa3HBIE IIBETA.

3amanue 2.2 Pacuer Pacnpenenenue mo TpOQIIIO CEPhIX JIECHBIX IOYB MOJBMKHBIX
dbopM 3kenme3a MU MHUKPOUIEMEHTOB B BHJIE KPUBBIX paclpelelieHHs 1o IriyOuHam ortbopa
00pa31oB U B BUJI€ THCTOTPAaMM 10 TOPU30HTaM /IIOITOPU30HTAM.

3amanme 2.3 Pacuer cBepTOK W TOCTpOeHHE TpadUKOB JUIS CBOWCTB IaXxOTHOTO
TOPH30HTa HAa PAa3HBIX AJIEMEHTax penbeda. PaccumTarh MHHMMYM, MakCUMyM H MEIUaHY
(nenTpanbHoe 3HaueHue). [locTpouts rpaduk, BcTaBbTe JUHUU auamnazoHa (Maker — Jlunuu -
Kopunop nuanazona) u orpopMatupoBaTth €ro.

Paznen 3. OcHOBBI paboTHI B TporpaMMHOii cpene R
Otan 1. O6mue cBeeHus 0 mporpaMmmMHoit cpene R
[Ipoekr mo pa3paboTke cBOOOJHOTO TporpammHOro  obecrmeueHuss GNU.
[IpeumymectBa pabotsl ¢ R. ®opmar CSV. Bepcuu nporpammel R. OcobGeHHOCTH yCTaHOBKHU
nporpamm R u Rstudio. ITonesnsie cepiiku. Koncons nporpamMmer R. Oxna mporpammsr Rstudio.
Uto Takoe ckpunt. CrocoObl 3amycka komaHJ. Bei3oB crpaBku. R kak kanbkynsaTtop. Beizor
CIPaBKH.
Otan 2. Co31aHle BEKTOPOB
R — BekTopu3oBaHHBIN sI3bIK. 3HaKW, 0003HAUaKImKe NMpUcBoeHUE. Jlormueckue
onepatopsl. Kak MoxHO co3gath BekTop. Omnepaunu ¢ BekTtopamu. [IpaBuna BEKTOPHOM
anredpsl. CpaBHEeHHE BEKTOPOB. JloOaBieHue sieMenTa B KoHel BekTopa. [lepeuens sineMeHToB
B BEKTOPE KakK BEKTOP. 3a/laHue UMEH 3JIeMEHTaM BEKTOpa.
Oran 3. [Ipocretimue rpadguku
[Toctpoenue rucrorpaMMm ¢ momolnsio ¢GyHknuu barplot. Beimonnenue cepuu
koManj. Coxpanenue pucyHkoB. [lanenb Buzyanmuzauuu pucyHkoB. IIpocteifinue rpaduxu c
nomoinpo Gyuknuu plot. 3aganue 3aronoska rpaduka. ITommucu oceii. CumBoa Touek. Twu
JINHUM.
3aoanus ona camocmoamenvroti pabomel: Kaxmoe 3agaHue BBIMIOIHIETCS CTYIESHTOM
JUIS CBOETO BapHaHTA, AJIs KaXI0TO 3aJaHHsI BHITIOIHSAETCS OTYET.
3amanue 3.1 Jns 2 cTpok u3 aBaHcOBOro oTudera (3amanue 1.1) paccuutaTh cymmy B
pyossxX, UCXOAs M3 Kypca BaltoThl M 3aTpar. [IpokommeHTHpOBaTh pe3ynbTarhl. s nByx
00pasIoB MOYB M3 CBOCTO BapHaHTa PacCUMTAWTE 3HAYCHHUS BJIKHOCTH MouB (3amanue 1.3).
3Hasi CyMMY OCaJIKOB U CYMMY TeMIIepaTyp, pacCuuTaTh KOd(O(UIIMEHT yBIaXXHEHUS U1 CBOETO
BapuanTa (3a1anue 1.5). CoXpaHUTh pe3ynbTaThl KaK CKPHUIIT.
3amanue 3.2 C mnomombio  GyHKIMM  S€J  (Hayano, KOHeN, IIar) Cco3JaTh
MOCJIeIOBAaTeIbHOCTh JJIi CBOETO BapHaHTa M 3amucath ee B mnepemMeHHyto P. [lokazarte
coziepxkumoe nepemenHoi p. Co3maTh HOBYIO IEPEMEHHYIO p/, B KOTOPOH MOCIIEe0BATEILHOCTD
P TIOBTOpsIETCSL HECKOIBKO pa3. C MOMOIIbI0 KOMaHIbl ¢ COCTaBHUTH JTIFOOYIO MPOCTYIO (ppasy mo-
aHrnuiickd u3 3-4 cnoB. [IpokoMMeHTHpOBAaTh Bce pe3ynbTaThl. COXpaHUTH PE3yabTaThl KAk
CKPHIIT.
3ananue 3.3 A. Bemmonuauts onepanuu: > x=c(0,1, 2, 7,10, 14, 3, 89); > x[6]; > x[3:8] ;
> x[c(4, 7)] ; = X[-3]; = x[-(2:5)] ; = x[x>3] ; > X[x>3 & x<70]. b. BpInoNMHUTH aHAJIOTUYHBIC
oTiepaIuy Ijs CBOero BapuaHTa. [[pOKOMMEHTUPOBAThH PE3YIbTAThl M COXPAHUTH CKPHIIT.



3ananue 3.4 [loctpouts  cienyromue Tpadukud. [ucrorpamma ais — 3aJaHHOM
nepeMeHHOH. I'mctorpamma oOmaus (BBIpAKEHHOE B CYMMapHOM KOJIMYECTBE DPACTCHHIA,
BCTPETHUBIIMXCS Ha yrojabe (3amanue 1.4) mist BumoB copusiko, rae pi >0,03. Tloamucatsb
CTOJNOIBI THCTOTPAMMBI 1O OCH X ToO-pycckH. IlocTpouts Tpaduk pacmpeneiaeHus CpeIHHX
TEMIEPATyp B MIOHE IO JHAM [0 JaHHBIM, NOJYy4eHHbIM JuIsl T. Boponex B 3amanum 1.5.
[Monmucare Ha3BaHWe rpaduka, OKpAaCHTh TOYKM W JMHHUU IIBETHBIMH COTJIACHO BapHAaHTY.
[TpokOMMEHTHPOBATH PE3YNBTATHI U COXPAHUTH CKpHUINT. COXpaHUTH IpadUKH.

Paznen 4. I'paduku u 6a3bl JaHHEBIX B cpene R

Oran 1. @peiiMbl

Uro Takoe ¢pelim npaHHBIX. CrnenuanbHble TEpEeMEHHbIE: OECKOHEYHOCTH,

oTcyTcTBUE 3HaueHUU u apyrue. Cozmanue Qperima manHbix. OOpaileHHe K MEPEMEHHOU B
¢bpeiiMe TaHHBIX.

Otamn 2. ®opmart CSV ¥ BBOJ TaHHBIX

3arpy3ka JaHHBIX W3 BHEIIHUX MCTOYHUKOB (mucka). [lapamerp header. TTapamerp dec.
Kak ykaszate pabouyro aupekrtopuro. Komaunasr summary, dim, names. JlaHHble, 3arpy>KeHHbIC
no ymosyanuto. IlpocmoTp 3arpyxeHHbsix B R naHHbIX. BbIOOp CTpok, cTONOLOB, SYEEK.
Jlorudeckue ycinoBus U 33laHUe OPSIKA.

Oran 3. [lapamerps! rpadukoB

3amaHue BUIa U pa3Mepa Mapkepa, 0003Ha4aroIIero ToUKy Ha rpaduke. 3agaHue TpaHul]
oceil. Tunsl nuHui 1 3ananue. lupuna nuauid. 3aaHue HECKOJIBKUX I'paMKOB Ha CTpPaHMULIE.
[Tapametpsl Tekcra: Bua mpudra, pazmep OykB U ux 1ser. Kpyrosas nuarpamma. Pabora c
MIPONYIIEHHBIMU JaHHBIMHU.

3aoanus ona camocmosmenvroti pabomel: Kaxnoe 3aJaHue BBINOJHIETCS CTYJIEHTOM
JUIS CBOETO BapHaHTa, AJIs KaXJA0T0 3aJJaHUsl BHITIOJIHSAETCS OTYET.

3amanue 4.1 [loBTOpUTh BCE KOMaHABI U3 JEKIHMUA U3 pazaena «Dpeitmbly. [TuceMenHO
MIPOKOMMEHTUPOBATh UX. JlJI TaHHBIX CBOEro BapuaHTa U3 3agaHus 1.3 coXpaHUTh AAHHBIE B
dbopmate cvs B (aitme. 3arpy3uTh coaepkumoe (aiia B HOBYHO mepeMeHHylo. [IpoBeputh
pa3MepHOCTh HOBOW IEPEMEHHOM, pacreyaTtarb e€e KpaTkoe CoAep:KuMoe (Summary) u uMeHa
cTonO1oB. PaccunTaTh BIAXKHOCTH IMOYBBI IOATAIHO, HCIHOJB3YSI MPOMEXKYTOUHBIE BEKTOpA.
3anucarth MOJyYEHHBIH pe3ynbTaT B mepeMeHHyro Moisture. CpaBHUTH € pe3yJbTaTaMu,
noytyueHHbIMH B nporpamme Excel.

3amanue 4.2 IloBropuTh Bce KOMaHAbl M3 paznena «DPopmar CSV U BBOJ JTAHHBIX).
[TuceMeHnHO MPOKOMMEHTHPOBaTh UX. [lpuaymarh cBOM BapuaHT A KaKIOW KOMaH[IbI, B3SB
o0yt nepemennyro u3 data(), Hanpumep, iris win npk. TToBTOpUTh BCe KOMaH/IbI M3 paszeia
«[Tapametpsl rpadukoBy. [IucbMEHHO TPOKOMMEHTUPOBATH UX.

3ananue 4.3 3aiitu Ha cailT 6ubnuoreku BACXHIIJI. Haiitu B 6a3y Agros. BeiOpath
npoOieMaTuky, Hampumep, «moyBay. CkayaThb KOJMYECTBO MyONMKAIMK 1O JaHHOU
npobnemaruke. [IoCTpOUTh TUCTOrpaMMy 1O KOJMYECTBA CTaTed MO JaHHOW TeMaTHKE B pa3HbIC
BpeMeHHbIe TpoMexyTKu. [loamucaTs ocu.

Paznmen 5. 3HakOMCTBO ¢ makeTamu B cpelie R, OpHEHTHPOBAaHHBIMH Ha HAYYHBIC pacueThl B
MOYBOBEJICHUH U 3KOJIOTHU

Oran 1. JlocTynHble UCTOYHUKN HH(DOPMAIMK: KHUTH U MAKEThl MPUKIAIHBIX MPOTPaMM
(6ubmmoTekn) — oOIIHE CBEACHUS

Kuuru, pexoMeHayemble CTyaeHTaM. R Kkak BBICOKOYPOBHEBBIH OOBEKTHO

OPUEHTUPOBAHHBIN SA3BIK MPOrpaMMHUPOBaHUs. THIBI 00bEKTOB. OOBEKTHI, MpeIHA3HAUCHHBIC
JUIsl XpaHeHUs JaHHbIX. [Iporpammbl. OTindus MEKIy nmaketamMu u oubimorekamu. [lomyueHue
noJiHOM uH(popMaIiuu o nakere. [ToakmoueHne OMOIMOTEKa U MakeToB. ba3oBbIe aKETHI.

Oran 2. [Taker vegan



Wucramsanus makera. OOmue cBeneHus o makere. BosmokHoctn makera. [Tpumepst
HCII0JIb30BaHUsA. BCTpoeHHbIE TaHHBIE.

Oran 3. [Taker AQP

AJTOPUTMBI  JUII KOJMYECTBEHHOTo TMouBoBeAeHHA. MHcrammsamus nakera. OOmme
cBelieHus o nakere. Bo3mokHoctu nakera. [Ipumeps! ncnonbs3oBanus. BCTpoeHHbIE TaHHBIE.

3adanus ona camocmosimenvHou pabomsi: Kaxnoe 3agaHue BBIINOJIHAETCA CTYJIEHTOM
JUIS CBOET0O BapHaHTa, JJIsl KaX10T0 3aJaHusl BBIIIOJIHIETCS OTUET.

3amanue 5.1 Hamumure B CKpUNTE HANPOTUB MMEHU KaKIOW OMOIMOTEKH, IJISI 4Yero
KaXK1as npeaHasHayeHa: pastecs; ved; lattice; gplots; ggplot2; fitdistrplus; reshape; extrafont;
psych; knitr; multcomp; HH; GPArotation. /lo6aButh B criicok 3-4 OHOIMOTEKH, CBA3aHHBIX C
KypcoBO# paboToOM.

3ananue 5.2 [Tosnakomuteest ¢ Qaimom  diversity-vegan.pdf. 3uath oTBeThl Ha
cienyromre Bonpockl: Korja Oblula HanucaHa nocieHssl Bepcus makera Vegan u ero onucanus?
UYemy nocssiieH AanHbii naketr? Kro ero aBrop? B 1ie5om, 4To coep KUT ONKMCcaHNue akeTa?

[lo mannbM 3amanus 1.4 co3garh (peiiM, i€ COAEPXKUTCA YacTOTa BCTPEUAEMOCTH
BHJIOB COPHAKOB Ha 1oJie. Paccunraiite nuaekcs! lllenHoHa u [ueny.

3amaane 5.3 Ilaker AQP- ANTOpHUTMBI [UIS KOJMYECTBEHHOTO TOYBOBEICHHWS. 3HAThH
OTBETHl Ha cieayromue Bompochl: Korja Obula HamucaHa MOCHETHSST BEpPCHsl MaKeTa U ero
onncanus? Yemy nmocsinieH nanHbii nmaker? Kto ero aBrop? B memnom, 4To COAEPKUT OMTMCAHKUE
rnakera?

7. ®oupa oneHouHbIX cpeactTB (POC) ansl oleHUBAHKS Pe3yabTATOB 00y4YeHHs 0
NpaKTHKe:
7.1. TunoBble KOHTPOJILHBIE 321aHUS WM HHbIEe MATEPHAJIbI /I IPOBeeHUs] TeKYIero
KOHTPOJISl yCIIeBAeMOCTH:

3aoanus ona camocmosamenvroti pabomel: Kaxnoe 3aJaHHe BBINOJHIETCS CTYJIEHTOM
JUIS CBOETO BapHaHTa, AJIs KaXI0TO 3aJaHHsI BHITIOTHSAETCS OTYET.

3ananue 1.1 OdopmiieHre aBaHCOBOTO OTYETA IO PE3YIbTaTaM THIOTETUUECKON MOE3IKH
3arpaHuily ¢ epecuyeToM CyMM B pyOJIsiX U B MHOCTPAHHOW BaJOTHI.

3ananue 1.2 Beiuncienue MOTCHIMANBHOM ypoxkalHOoCcTH (T/ra) mo dopmyrne, B
3aBUCHMOCTH OT 3araca MpoaAyKTHUBHOM Biaru B 1 M ciioe, 0’KMJaeMOro KOJIM4ecTBa OCaIKOB 3a
BETETAIlMOHHBIM TEePHOJI, HENPOU3BOAUTEIHLHOIO pacxoJa IOYBEHHOM BJIarM M ypoxas Ha
€IMHUILY U3PACX0I0BAHHON BOJIbI.

3ananue 1.3 Pacuer BecoBOUl BIaKHOCTHU JJIsi TOYEK C OJHOTO IOJISI, PACHOJIOKEHHBIX
ciiydailHbIM 00pa3oM. PaccuMTarh XapakTepUCTUKU, UCIIOJIb3YEeMbIE Il CBEPTKH HH(POpPMaLIUU:
cpeqHee, MUHUMYM, MaKCUMyM, a Takke  uuciao Habmonenuit. I[IpoBectn ycioBHOe
(dbopMaTupoBaHUe 3HAYEHUN BJIAKHOCTHU JJIsl BEJIMYMH, OOJIBIINX BiIaKHOCTU 3aBsinanus (15%).
[logcuurarh uwnciao 3HaueHuit >15, Bocnomb3oBaBmuch ¢ynkuuerr CUETECJIM(maccus,
YCIIOBHE).

3ananue 1.4 PacueT MHIEKCOB BUIOBOTO pPa3HOOOpa3us COPHOM PACTUTENBHOCTH IS
OJIHOTO M3 YYaCTKOB Yrojibs. PaccumTaTh cieayronme XapakTepUCTUKHU ISl BApUAHTA: WHJEKC
[llennoHa, unnexc Iueny.

3anmanue 2.1 PacnipegeneHne TpaHYJIOMETPHYECKOIO COCTaBa MO MPOQHII0  CephIX
necHbIXx MO4YB. [locTpouTh u 0ThOpMATHPOBATH THUCTOTPAMMBI pachpeneneHus (paxiui
TPaHyJOMETPUYECKOTO COCTaBa CEPhIX JIECHBIX TOYB TIO pa3HbIM TIiayOMHaMm (7Ba TuUIIa
TUCTOTPaMM: TIPOCThIE€ W COCTaBHBIE), MOCTPOUTH AHArpaMMbl THIA «TOYEYHAs», MOCTPOUTH
KpYroBbl€ JMAarpaMMbl IS OTIENbHBIX TOPU30HTOB. Bcero nomkno ObiTh 10 rpaduxoB wmm
0osee, HY>)KHO HCIIOJIh30BaTh Pa3HbIE MAKeThl TPaUKOB U pa3HbIC I[BETA.

3anmanue 2.2 Pacuer Pacmpenenenue mo mpoduIr0 cephiX JECHBIX MOYB MOJBIKHBIX
dbopM xenme3a W MHUKPOIIEMEHTOB B BHJIE KPUBBIX pacIlpeleleHHs IO TiIyOuHaMm oTOopa
00pas3I1oB U B BUJIE THCTOTPAMM TI0 TOPU30HTaM /TIOATOPU30HTAM.



3amanue 2.3 Pacuer cBepTOK M TOCTpOEHUE TpaPUKOB JUIsI CBOWCTB IMMAaXOTHOTO
TOPU30HTA HA Pa3HBIX JJIeMEHTax penbeda. Paccunrarh MUHUMYM, MAakKCHMyM H MEIHAHY
(uentpanbHOe 3HaueHue). [loctpouts rpaduk, BcTaBpTe MHMM auanazoHa (Maker — JluHuu -
Kopumop nuanazona) u oropMaTupoBarth €ro.

3amanue 3.1 JInst 2 cTpok u3 aBaHCOBOro oryera (3amanue 1.1) paccuumrtaTh cymmy B
pyoJIsSIX, UCXOAs M3 Kypca BaOTHI M 3aTpar. [I[pokoMMeHTHpOBaTh pe3ynbrarhl. st mByX
00pa3IoB MOYB W3 CBOETO BapHaHTa PACCUUTAWTE 3HAUCHHUS BIIAKHOCTH MouB (3amanue 1.3).
3Hasi CyMMY OCaJIKOB H CYMMY TeMIIepaTyp, pacCuyuTaTh KOIQOUIIMEHT YBIIaXKHEHUS JJISI CBOETO
BapuanTa (3aganue 1.5). CoxpaHUTh pe3yNbTaThl KaK CKPHUIIT.

3amanue 3.2 C  momomipto  yHKimu  Seq  (Hawanmo, KOHeEIN, Iar)  co3JaTh
MOCJICJIOBATEILHOCTE JJIi CBOETO BapHaHTa M 3amucarh ee B mepeMeHHyro P. Ilokasare
cojaepxumMoe rnepeMenHoi p. Co3aaTh HOBYIO IEPEMEHHYIO pl, B KOTOPOH MOCIEA0BATEILHOCTD
p TOBTOpPsIETCA HECKOJBKO pa3. C MOMOIIBbI0 KOMAaH/IBI ¢ COCTaBUTD JIFOOYIO0 TIPOCTYIO (pa3y Imo-
aHTIuickn u3 3-4 cioB. [IpokOMMEHTHPOBAaTh BCE pe3yibTaThbl. COXpaHUTH PE3yabTaThl Kak
CKpHIIT.

3amanue 3.3 A. Bemosaauts onepanuu: > X=c(0,1, 2, 7,10, 14, 3, 89); > x[6]; > x[3:8] ;
> x[c(4, 7)] ; > X[-3]; = X[-(2:5)] ; = x[x>3] ; > x[x>3 & x<70]. b. BeIno1HUTH aHATIOTHYHBIC
OTIepaIiy JIJIS CBOETO BapraHTa. [[pOKOMMEHTHPOBATE PE3YJIBTAThl M COXPAHUTH CKPHIIT.

3amanue 3.4 [loctpouts  ciienyromue rpaduku. [wcrorpamma s 3aJlaHHOM
nepeMeHHoN. ['ucrorpamma oOunusi (BbIpaXXE€HHOE B CYMMAapHOM KOJIMYECTBE PAaCTEHUH,
BCTPETUBIINXCS Ha yroaee (3amanue 1.4) mist BumoB copusikoB, rae Pi >0,03. Tloamwucats
CTOJIOIBI THCTOTPAaMMBI 10 OCH X TO-pyccku. [locTpouTs Tpaduk pacnpeesieHus CpeaHUX
TEMITepaTyp B WIOHE IO JHSM TI0 JIAHHBIM, MOJy4eHHBIM JUIS T. BopoHex B 3amanuu 1.5.
[loanucarey Ha3zBaHue rpaduka, OKpaCUTh TOUKH W JIMHUU IIBETHHIMH COIJIACHO BapHaHTY.
[IpokOMMEHTHPOBATH Pe3yIbTAThl U COXPAHUTH CKPUNT. COXpaHUTh rpaduKy.

3amanue 4.1 [loBTOpUTh BCce KOMaHABI U3 JEKIMUA U3 pazaena «Dpeitmbiy. [TuceMenHO
MIPOKOMMEHTUPOBATh UX. JIJI TaHHBIX CBOEro BapuaHTa W3 3agaHus 1.3 coXpaHUTh AaHHBIE B
dbopmate cvs B (aitme. 3arpy3uTh coaepkumoe ¢aiiia B HOBYIO mepeMeHHylo. [IpoBeputh
pa3MepHOCTh HOBOW IEPEMEHHOM, pacreyaTratb e€e KpaTKoe coJAep:KuMoe (summary) u uMeHa
cToNO1oB. PaccuuTaTh BIQXKHOCTH IMOYBBI IOATAIHO, HCIOJB3YsI MPOMEKYTOUHBIE BEKTOpA.
3anucarth MOJyYEHHBIH pe3ynbTaT B MepeMeHHyro Moisture. CpaBHUTH € pe3yibTaTaMu,
noytyueHHbIMH B nporpamme Excel.

3amanue 4.2 IloBropuTh Bce KOMaHAbl M3 paznena «DPopmar CSV U BBOJ JAHHBIX).
[TuceMeHnHO MPOKOMMEHTUpPOBaTh UX. [lpuaymarh cBOM BapuaHT AJs KaKJIO0M KOMAaHJbI, B35B
o0yt nepemennyro u3 data(), mHanpumep, iris win npk. TToBTOpuTh BCe KOMaH/bI M3 pa3jeia
«[Tapametpsl rpadukoBy. [IucbMEHHO TPOKOMMEHTUPOBATH UX.

3ananue 4.3 3aiitu Ha caiiT 6ubnuoreku BACXHIJI. Haiitu B 6a3y Agros. BeiOpath
npoOieMaTuky, Hampumep, «moyBa». CkayaThb KOJMYECTBO MyONMKAIMi 1O JaHHOU
npobnemartuke. [TocTpoUTh TUCTOrpaMMy 1O KOJMYECTBA CTaTel MO JaHHOW TeMaTHKE B pa3HbIe
BpeMeHHbIe TpoMexyTKu. [lonnucaTs ocu.

3amanue 5.1 HanumuTe B CKpUITEe HAMPOTHB MUMEHHM KaXKIOW OMOMMOTEKH, IS 4YEero
Kakaas peJHa3HadeHa: pastecs; vcd; lattice; gplots; ggplot2; fitdistrplus; reshape; extrafont;
psych; knitr; multcomp; HH; GPArotation. Io6aButh B criucok 3-4 OHOIMOTEKH, CBA3aHHBIX C
KypCOBOH pabOTOMH.

3amanue 5.2 [Tosnakomutecst ¢ aitmom  diversity-vegan.pdf. 3uath oTBeThl Ha
cienyromire Bomnpockl: Korja Oblia HanmucaHa mocneaHss Bepcus makera Vegan u ero onucanus?
UYemy nocesiieH aannbii maketr? Kto ero aBrop? B 11emom, 4To coiepKUT OmMKMcaHue nakeTa?

[To mannbM 3amanus 1.4 co3math (peiM, TAe COAEPKHUTCA YacTOTa BCTPEUAEMOCTH
BHUJIOB COPHSKOB Ha noJie. Paccunraiite unaekcel lllennona u Iuemny.

3amanme 5.3 Ilaker AQP- ANropuTmbl Ajisi KOJTUYECTBEHHOTO IMMOYBOBEICHUS. 3HAThH
OTBETHl Ha crleayromue Bompockl: Korjma Obula HamucaHa MOCHETHSSE BEPCHs MaKeTa U ero



onucanusi? Yemy nocesiieH gaHHeiil naker? Kto ero aBrop? B 1ienom, 4to cOaepKUT OMUCAHUE
nakera?

8. PecypcHoe oGecnieueHue:

e [lepeyeHb OCHOBHOM M JOTIOJHUTENBHOU JINTEPATYPHI:



Ne | ABTop Ha3Banue kHurn/craten OTB. penakrop Mecro N3nare- I'on | Ha3- | Tom Howmep
/11 U3JIaHUS | JICTBO u3na | Baame | (BBI- | )KypHaJa
HUS | Kyp- | IYCK)
Hama | Kyp-
Haja
1 | lunynoB A. b., Banaun | Harnsimnas cratucTuka. http://ashipunov | 2014
E. M., Bonkosa Il. A., Hcnonp3yem R .info/shipunov/s
KopooGeiinukos A. ., chool/books/rbo
Hazapoga C. A., [Terpor ok.pdf
C. B., CypusnoB B. I'.
2 | Mactunkwuit C.0., CraTUCTHYCCKHN aHATH3 U http://r- 2014
[IIurukos B.K. BH3YaJIU3aIUs TaHHBIX C analytics.blogsp
nomoIsio R ot.ru/2014/12/r.
html#.V16L2Tz
ZQSg
3 Kabaxos P. 1. R B pelictBun. «AHanms u Mocksa | IMK Ilpecc 2014
BU3YaJIM3allMsl TaHHBIX Ha
si3bIKEe R»
JlononHurtenpHas
4 Adudu A., Dizen C. Crartuctuueckuil aHanus. Mocksa | Mup 1982
[Tonxoxa ¢ npumenennem 9BM
5 CamconoBa B.II. [IpocTpancTBeHHAs Mocksa | JIKU 2008
U3MEHYUBOCTb IMOYBEHHBIX
cBoiicTB. Ha npumepe
JIEPHOBO-TIOA30JUCTHIX MOYB
[Mudo X.-IL. CratucTuka ans 6akaaaBpoB Mocksa | U3g. BHUMA 2011
1o cnenuanbHoCcTIM Ab, AH 1
BIIP B YHuBepcurere
XO03HXalM

HNHTtepHeT-pecypcesl

| https://sites.google.com/site/soilsstatistics/
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https://sites.google.com/site/soilsstatistics/

https://office.com

http://thermo.karelia.ru/weather

http://cran.r-project.org/bin/windows/base/

http://www.rstudio.com/ide/download/

http://ecologymodeling.qithub.io/install

https://www.datacamp.com

http://r-analytics.blogspot.ru

http://ropensci.org/
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https://office.com/
http://thermo.karelia.ru/weather/w_history.php?town=vor&month=5&year=1961
http://cran.r-project.org/bin/windows/base/
http://www.rstudio.com/ide/download/
http://ecologymodeling.github.io/install/
https://www.datacamp.com/
http://r-analytics.blogspot.ru/
http://ropensci.org/
http://ropensci.org/
http://ropensci.org/

e [lepeyeHs JIMIIEH3MOHHOTO MPOTPAMMHOTO obecrieueHus (Ipu HeoOX0UMMOCTH)

o [lepeuens npodeccoHaIBHBIX 0a3 JAHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

e [lepedyenn pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTu «HTepHeT» (Tpu
HE00X0AMMOCTH)

e OmnucaHue MaTEPHAIBHO-TEXHUYECKOTO 00eCIeYeHNS:

A. Ilomenienus

- JlekuinoHHas MOTOKOBast ayiuTOpHUs, 000pyI0BaHHAs! OPITEXHUKOM (IIPOEKTOD,
KOMIIBIOTED, BBIXO B IHTEpHET):

- MalIMHHBIE Kacchl (2 kinacca ¢ 20 9BM) i mpoBeieHUs! CTaTUCTUYECKUX PACUETOB
b. OGopynoBanue:

Jli1a n1abopaTopHBIX U JIEKIIMOHHBIX ayAUTOPHIl: HeoOXxoauMasi oprrexHuka, 9BM,

B. Nnsble MaTepuansl

9. SI3bIK MpenoJaBaHMs: PYCCKUN

Paboyas nmporpamMma TUCHMIUIAHEI (MOTYJIs1) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSTEIHHO
ycraHoBieHHBIM MI'Y oOpa3zoBatenbHbiM cTangapToM (OC MI'Y) nist peanu3yeMbIX OCHOBHBIX
npodecCHoHANTBHBIX 00pPa30BaTEIBHBIX MPOTPAMM BBICIIETO 00pa30BaHMS 10 HAIIPABICHUIO
MOATOTOBKH / CHIEIIUAIIBHOCTH «DKOJIOTHS U IMIPUPOAOIIOIB30BaHUE)» MPOTrpaMMbl OakallaBpHuara,
MarucTpaTypbl, peaJu3yeMbIX MOCIEeI0BATENBHO 10 CXeME HHTETPUPOBAHHOM MOATOTOBKH B
penaxiuu npukaza MI'Y ot 30 nexabpst 2016 T.
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