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AHHOTALIUA

Paboueit mporpammsl yueoHou nuctuiuinabel b1.0.02 «MaremaTtuyeckoe MOJIeIupo-
BAHME U aHAJIU3 JIAaHHBIX B arPOXMMHU U arpONOYBOBEICHUM, ISl TOATOTOBKU Ma-
ructpa no HamnpasiieHuto 35.04.03 Arpoxumusi U arporoYBOBECHUE HAIIPAB-
JIEHHOCTU: ATPOXUMCEPBHC U OLIEHKA KAYE€CTBA CEIbCKOXO35IMCTBEHHON MPOIYKIIHH,
VYpaieHre NOYBEHHO-3EMENBHBIMU PECYpCaMH, XUMUKO-TOKCUKOJIOTUYECKUIN 1
MUKPOOHOJIOTHYECKHII aHAIIN3 00BEKTOB arpocdepshl.

ean ocBoeHNs JTUCHUILTHHBI

Hens muctumuael — dpopmupoBanne komneteHui OITK-1.1; OIIK-1.2; OIIK-
1.3; OIIK-1.4; OIIK-3.1; OIIK-3.2 u oBnajfeTs 3HAHUSIMU U YMEHUSIMU IO TEOPETH-
YECKUM OCHOBaM, 0a30BBIM dJIeMEHTaM, WH()OPMAITMOHHO-METOIUIECKUM BOIPOCAM
U MPAKTUYECKUM HABBIKAM, CBSI3aHHBIM C MOHUTOPUHIOM, OIIEHKOW M MOJEIUPOBa-
HUEM MOTOKOB IMAPHUKOBBIX Ta30B, OBJIAJCHUE METOJaMU UH(OPMAIIMOHHBIX TEXHO-
JoTui ¢ MpUMEeHeHueM makeToB nporpamm Excel, Statistica u B mporpammHoii cpene
R, npruobperenne My MPaKTUYECKUX HABBIKOB M KOMITETEHIIUN B chepe 1eTOCTHOTO
aHaJu3a UCCIEN0BAaTENbCKOW CUTYallMi B arPOXUMHH U IIOYBOBEACHUMU.
3amaun TUCUMILTHHBI:

v O3HAKOMHUTH C OOIIMMH MOHATUSIMH MAaTEMAaTUYECKOTO MOJCIUPOBAHUS,
KJ1accudukanyen Mojiesield 1 peKOMEHJAIUSIMU 0 UX UCIOJIb30BAHUIO MPU PEIICHUH
pa3JIMYHbIX 33]1a4;

v OCBOUTH METOJIUKY Pa3pabOTKU MOJENICH TUIOJ0PO/IMs TTOYB U ONTHUMHU-
3aIliU €ro BOCIIPOU3BOJCTBA;

v o0Oy4uTh MaTeMaTHYECKUM OCHOBaM MOJICIIMPOBAHUS U DKCIIEPUMEH-
TaJIbHBIM METOJIaM MOCTPOEHUS MaTEMAaTUUECKUX MOJICIICH.

MecTo TMCUMILIHHBI B Y4eOHOM mpouecce

Hucrunnmuna b1.0.02 «MaTtemaTuueckoe MOJCIMPOBAHUE W aHAIU3 JaHHBIX B
arpOXMMHH U arpONOYBOBEICHUI BXOJUT B MEpEUEHb TUCIUIUINH 1ukia b1, o0s3a-
TeJIbHAS YacTh, IUCIUIUIMHA OCBAUBAaEeTCA B 2 ceMecTpe. Peann3zanus B AUCHUILIIMHE
b1.0.02 «MaremaTtuueckoe MOJCIMPOBAHUE U aHAJIM3 JAHHBIX B arpPOXMMUM U arpo-
nouBoBenenun» Tpedboanuit ®I'OC BO, OIIOII BO ocymiecTBisieTcsi B COOTBET-
CTBUU ¢ Y4eOHbIM IJIaHOM 10 HampasieHuto 35.04.03 Arpoxumusi U arponodBoBe-
JICHUE.

TpeboBanusi k pe3yjbTaTaM OCBOEHUS JUCHMILIMHBLI B Pe3yJibTaTe OCBOE-
HUS AUCUMIUIMHBL QopMmupyrotcs cienyromme kommnerenuuu: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4; OIIK-3.1; OIIK-3.2.

Kpartkoe copep:kanue Q¥ CHUNINHBI:

Crpykrypa s3pika R. Ocobble 3amaun. CrocoObl 3amanust nepemenHoil. Ko-
MaHIbel 1 0a3oBble PyHKIMU. Tumbl BekTOopoB. JnHamudeckas tunusanus. KoHcob
nporpammbl R. Omneparuu ¢ Bekropamu. [IpaBuna BekTopHOi anreOpbl. CpaBHEHHE
BekTOpOB. IIpocTeiimue rpaduku. BeimoaHeHne cepun koMaHI. Y cTaHOBKa OHOIHO-
Tek. Jlornueckue onepanuu. Marematuueckue onepauunu. [IpaBuna moBropa BeKTO-
poB (Recycling Rule). ITocienoarensHocTr. PaboTa ¢ JIOTMYECKUMHU BEKTOpPaMH.
WNunekcammsi BekTopoB. JloOaBieHUEe 3JE€MEHTOB K BEKTOPY. TaOJHIbl, ITUKIIBI, UTe-
pauuu, rpaduka U Ipyrue cloKHble KOHCTPYKIUU B si3blke R. Cl0XHBIE JTIOrHYecKue
oneparuu. ®akTopsl u GyHkIMsa summary. Oyukius sample. dyukuun nepecede-
HUsA, OOBEAMHEHUSI Y BBIYUTAHUSI DJIIEMEHTOB BEKTOpOB. Pabora ¢ tabmunamu. Bel-
o6opku u3 tadauil. Tadauna @umepa "Upuc". [IpoBepku ycnosuii. [{ukisl ¢ moacye-
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TOM NOBTOpOB. Peanuzanus merona Mounte-Kapio. BekropHas urepanusi, ceMeicTBO
byukuii apply. Bazosas rpaduka - ¢yukuus plot. IIpoasunyTtas rpaduka maker
ggplot2. TTocTpoeHue rucTorpaMm, TEIUIOBBIX KapT M OJOKOB TIpadukoB. 3arpyska
TabMMuHBIX JaHHBIX. OcobenHocTH tibble. dunprpanus nanuex B Tadimax. Copru-
pPOBKa JMaHHBIX B TaOmmmax. [ pynmupoBka TaOMWYHBIX AaHHBIX. llemoukw xomaH.
Tparchopmanmu TabmMuHbIX AaHHBIX. OOBeaUHEHNE TAaOMUIl 10 Kitody. TpaHcro-
HUpoBaHWe TaOiwmil. PaboTa co CTPOKOBBIMHU JTaHHBIMH CpeICcTBaMu makeToB dplyr.
PaboraiiTe ¢ mornyeckumu gaHHbBIMU cpeactBamu maketoB dplyr. UNIX Bpewms, mpe-
oOpa3zoBaHue JaT pa3HbIX (OpMaTOB B cTaHmapTHhIC 11 R (opmatel cpenctBamu
nakeToB dplyr. Pacuér koppensuuu B R. AHanM3 pacnpe/esieHus o THCTOrpaMMaM.
Tect Ha HOpMaNBbHOCTHL pacupeaeneHus. CeMencTBO KoMaH[ '"JTuHEHass MOoJelb'.
WNurtepnperanusi NaHHbIX JuHEHHON Monenu. OleHKa KadecTBa Mojenu. MHoxke-
CTBEHHas perpeccus B sizbike R. JlucrniepcnonHblil aHanu3 B sizbike R. YcioBus B3au-
MOJCUCTBUSL mepeMeHHbIX. OTinuue QgopmMara XpaHEHUS METEOJaHHBIX OT CTaH-
napTHOro BHaa. PaboTa ¢ makeTom rnoaa. Pacder cyMMbl akTHBHBIX TEMITEpaTyp.

@uibTpanus 1o reorpaduueckoil 6JM30CTU TaHHBIX MeTeocTaHIuil. [locTpoe-
HUE UTOTOBOW Mojenmn. HekoTopeie COBpeMEHHbBIC HAINpaBIICHUS aHAM3a JAHHBIX B
OKOJIOTUH, TTOYBOBEJICHUN U arPOXUMHH.

O0masi Tpy10eMKOCTh TUCUMILIHHBI: cocTaBiseT 108 4. (3 3au. exn.).

IIpoMe:KyTOUYHBIH KOHTPOJIb: TIPOBOAUTCS B (OpME dK3aMEHa.

1. lleau ocBOeHUS AUCHUILINHbI

Hens muctunuael — dpopmupoBanue komneteHiui OIIK-1.1; OIIK-1.2; OIIK-
1.3; OIIK-1.4; OIIK-3.1; OIIK-3.2 u oBiafeTh 3HAHUSIMA U YMEHUSIMU 110 TEOPETH-
YECKUM OCHOBaM, 0a30BbIM 3JIEMEHTaM, MH()POPMAMOHHO-METOAUYECKUM BOIPOCaM
Y MPAKTUYECKUM HABBIKAM, CBSI3aHHBIM C MOHUTOPUHIOM, OLIEHKOW M MOJEIUpOBa-
HUEM MOTOKOB IMAPHUKOBBIX Ia30B, OBJIaJCHUE METOJAMU UH(OPMAIIMOHHBIX TEXHO-
JIOTUI ¢ mpUMEHEeHUeM makeToB nporpamm Excel, Statistica u B mporpammHoii cpene
R, nprobperenrne MMH IPaKTUYECKUX HABBIKOB M KOMITETEHUUHU B c(hepe LEeTOCTHOTO
aHaJIM3a UCCIIeI0BATEIbCKON CUTYAIIMU B arPOXUMHH U TOYBOBEACHUH.
3anaum IMCUMILIUHBI:

v O3HAKOMHTbH C OOLIMMHU MOHATUSAMHU MaTEMaTHYECKOIO0 MOJAEIUPOBAHUS,
KJIacCUpUKaluen Mojiene 1 peKOMEeHIallusIMHU M0 UX UCTOJIb30BAHUIO MTPU PEIICHUN
pa3TUYHBIX 337124,

v OCBOUTH METOJUKY Pa3pabOTKH MOJeNel MI00POAUs MOYB U ONTUMHU-
3allMM €r0 BOCIPOU3BO/ICTBA;

v OOy4YUTh MaTEMAaTHYECKUM OCHOBAaM MOJIEIMPOBAHUS M SKCIIEPUMEH-
TaJbHBIM METOJIaM MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIICH.

2. MecTo IMCUUIJIMHBI B Y4eOHOM Mpolecce

Hucunminna b1.0.02 «MaremaTtuyeckoe MOACIUPOBAHUE U aHATU3 JAaHHBIX B
arpOXMMHUHU U arporoyBOBEICHUN» BXOJUT B NepedyeHb qucuuiuind uukia b1, o0s3a-
TeJIbHASI YacTh, IUCIUIUIMHA OCBAUBAETCsA B 2 ceMecTpe. Peanu3zanus B AUCHUILIIMHE
b1.0.02 «MaremaTnueckoe MOJIEIMPOBAHNE U AHAJIN3 JIAHHBIX B arPOXHUMHU U arpo-
nouBoBeseHun» TpedoBanuit ®I'OC BO, OIIOIT BO ocymiecTBisieTcss B COOTBET-



CTBUM C Y4eOHBIM IIaHOM 10 HampayieHuto 35.04.03 Arpoxumusi U arpornoyBoBe-
JICHHUE.

[IpenmecTByomuMu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs
JTUCUUIUIMHA ABISIOTCS: MIHCTpyMEHTalbHbIE METOJIbI MCCIEIOBAHMS MTOYB M pacTe-
Huii, COBpEMEHHbBIE METO/Ibl aHAIN3a JJAHHBIX B TOYBOBEICHUH U arPOXUMUU

Huciuminaa b1.0.02 «Marematndeckoe MOJIEIMPOBAHUE U aHAJIU3 JAHHBIX B
arpOXMMHHM M arpolOYBOBEACHHUM» SBIISIETCS OCHOBONOJIAralOUIed I H3y4YeHUs
cineayromux gucuuiiva: Kontpons kadectBa npoaykiuu "Opranuk", KonTposb ka-
YecTBa TEXHUYECKUX KYJIbTYp U MPOAYKTOB UX repepaboTku, OpraHu3aius UCIbITa-
TEJIBHBIX LIEHTPOB U CIYKO KOHTPOJIsl KauecTBa Ha npeanpustusx AITK.

OCc00EHHOCTBIO AUCIUIUIMHBI SIBISIETCS TO, YTO OHA TECHO B3aMMOCBS3aHa CO
BCEMU JUCUUIUIMHAMM MATEMATHYECKOTO U €CTECTBEHHOHAYYHOTO LUK MOJATOTOB-
Ku 1o HarnpasieHuo 35.04.03 Arpoxumus U arporoyBOBECHHUE U SIBJISIETCSI OCHOBO-
noJIararoiei Jjisi rpaMOTHOM MaTeMaTH4ecKoi 00paboTKu U opopMIIeHUS pe3yibTa-
TOB MarucCTepCKOU JUCCepTaLH.

Pabouass mporpamma nucuuiuiiHel «MaTeMaTH4eckoe MOJeJHPOBAHME H
aHAJIM3 JAHHBIX B ArPOXMMHUM M arpono4YBOBeAeHMW JJIsi MHBAJIUJIOB U JIUIL C
OTpaHUYECHHBIMA BO3MOKHOCTSIMU 3JI0pPOBbsI pa3paldaThIBa€TCsd WHIWBUIYAIbHO C
Y4€TOM OCOOEHHOCTEH MCUXO(PU3UUECKOrO Pa3BUTHUS, UHIWBHUYAIbHBIX BO3MOKHO-
CTE€ M COCTOSTHUS 3/10POBbS TAKUX O0YYAIOIIHXCH.

B ciyyae BO3HMKHOBEHHS HEOOXOJMMOCTH OOYYEHHS JUI C OrPAHUYEHHBIMU
BO3MOYKHOCTSIMU 37I0POBbSI B Y HUBEPCUTETE U NPEAYyCMATPUBACTCS CO3aHUE CIEIH-
IbHBIX YCJIOBUHM, BKJIIOYAIOIIMX B ce0sl MCIOIb30BAaHUE CIEIUAIBHBIX 00pa3oBa-
TEJIbHBIX IPOTrpaMM, METOJIOB BOCIUTAHUA, TUJAKTUUECKHX MATEPHUAIIOB, CHEIUATIb-
HBIX TEXHUYECKUX CPEJCTB OOYYEHHS KOJUIEKTUBHOTO U WHIAUBHUIYAJIHLHOTO TMOJIB30-
BaHUs, MPEIOCTABICHNUE YCIyI aCCUCTEHTa (ITOMOLIHHMKA), OKa3bIBAIOIIEr0 00ydaro-
IIMMCSI HEOOXOAMMYIO TEXHHUYECKYIO MTOMOIIlb, TPOBEACHUE TPYTIIOBBIX U UHIUBUTY-
AJIbHBIX KOPPEKLUMOHHBIX 3aHATHI, 0OOeCIeYeHue JIOCTyMNa B 3[JaHUsl Y HUBEPCUTETA U
JIpyrue ycioBusi, 0€3 KOTOPhIX HEBO3MOXHO WJIM 3aTPyJIHEHO OCBOECHHE 00pa3oBa-
TEJIbHBIX TPOTrpaMM O0YYAOIMIMMHUCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

[Ipu mosyyeHun BbICIIEro 0Opa3OBaHMs OOYHAOUIUMCS C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMU 37I0POBBSl MPEJOCTABIISIIOTCA OecIuiaTHO ydeOHas JuTepaTrypa, a
TaK)Ke YCIYTH CYypAONEPEBOAUYUKOB U TU(PIOCYPIOTEPEBOTUMKOB.

C ydyeToM 0coObIX MOTPEOHOCTENW 00YUaAIOIMMCS C OTPAHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pOBbs 00€CTIEUMBACTCS NPEJOCTaBICHNE YUEOHBIX, JEKIIMOHHBIM MaTe-
pHUAJIOB B AJIEKTPOHHOM BHJIE.

JlucruruinHa SBISETCS HAYKOEMKOW M KOMILJIEKCHOM, TpeOyromel 3HaHUH 110
MUKPOOHMOJIOTUH, MAaTEMATHUKE, ITOYBOBEJICHUIO, arPOXUMUU U IKOJIOTHH.

Pabouas mporpamma mucruminabl b1.0.02 «MaremaTudeckoe MoJIeInpoBa-
HUE€ W aHaJM3 JaHHBIX B arpOXUMUU U arpoNOYBOBEACHUNY» PEATIU3YETCS HA PYyCCKOM
a3bpike ¢ npuMeHenueM D0 u JIOT.

B 00yuenuu ¢ npumenenuem 20 u JJOT ucnons3yrorcs caeayoime opraiu-
3a1lMOHHbIE (POPMBI YUEOHOM 1eATENbHOCTH:

* JICKLUS;

* KOHCYJIbTallUS;

* 1abopaTopHas paboTa;

* CaMOCTOsITEIbHAs BHEAyAUTOpHAs paboTa



ComnpoBoXKaeHNE MPEAMETHBIX JUCTAHIUOHHBIX KYpPCOB MOXKET OCYLIECTB-
JATHCA B CIEAYIOIIMX PEKUMAX:

* TecTupoBanue on-ling;

* KOHCYyJIbTaIuu on-line;

* IPEIOCTABICHUE METOANYECKAX MATEPUAIIOB;

* conpoBoxaeHue off-line (mpoBepka TeCTOB, KOHTPOJIBHBIX paboT, pa3InyHbIC
BU/IbI TEKYILIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTALUH ).

Pabouas nporpamma aucuumumasl b1.0.02 «Marematnueckoe MOJEIMpPOBa-
HUE M aHAJIM3 JAaHHBIX B arpOXMMHH U arpONOYBOBEICHUN» JJII UHBAJIMIOB U JIMI] C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 370pPOBbsl pa3pabaThIBAacTCsl MHIMBUIYAIBHO C
y4E€TOM OCOOEHHOCTEW NMCUXO(PU3NUECKOrO pa3BUTHSA, UHAUBUAYAIbHBIX BO3MOYKHO-
CTE€H U COCTOSTHUSA 37J0POBbS TAKMX O0YYaIOIIHXCS.

KoHTponb 3HaHMI CTYIEHTOB MPOBOJUTCS B (JOpME TEKYILIEH U MPOMEKYTOU-
HOM aTTECTallUH.

Tekymmas arrecranus CTyI€HTOB — OILIEHKA 3HAHWW U YMEHUW MPOBOAUTCS IO-
CTOSIHHO Ha MPAKTUYECKHUX 3aHATUSAX C ITOMOILBIO ONPOCOB, TECTOBBIX 33JIaHUM, KOJI-
JIOKBUYMOB, OLIEHKH CaMOCTOSATEIbHON pabOThl CTYJIEHTOB U CPOKOB C/IAayd BBINOJ-
HEHHBIX paboT, a TAK)KE HAa KOHTPOJIbHOW HEJIENeE.

ATTecranus CTy/I€HTOB IPOBOJUTCA B (POpME IK3aMeHa MO IUCUUILIIMHE.

3. IlepeyeHnb MIaHNPYeMbIX Pe3yJibTATOB 00YUeHHs 0 JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3y/ibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOM
NPorpamMmblI

N3yuyenne nanHOM yuyeOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
00y4Jaronuxcst KOMIETSHIINH, MpeICTaBICHHBIX B Tabyuiie 1.



TpeOoBaHus K pe3yabTaTaM 0CBOCHHUS Y4EOHOM TUCUMILIMHBI

Tadomuma 1

/o

KOMIIC-

Kox

ConepxaHue KOM-
MEeTCHIUH (WIu €€

B pesvibrare n3vdeHua vueOHOM JUCIIMINIMHBI 00VUYAIOIIMECS NOJIK-

Nuaukatopbl KOMIETEH-
1105071

3HAaTb

YMETH

BJIAJCTH

TEeHITUN

OIlK-1

rTanmrr)

CnocobeH pemarb
3a]1a41 Pa3BUTHUS
obnactu npodeccu-
OHAJILHOM JeSITENb-
HOCTH U (WJIN) Op-
raHu3aliy Ha OCHO-
BE€ aHaJu3a J0-
CTHYKECHUU HAYKU U
IPOU3BOJICTBA;

OIIK-1.1 - 3HaeT OCHOB-
HBIE METObl AHAJIN3A J0-
CTMIKEHHUU HAYKH U IPO-
W3BOJICTBA B arpOXHMUH,
arpoItOYBOBEICHUU U ar-
POBKOIOTHN

TeopeTnueckne OCHO-
BBl COBPEMEHHBIX Me€-

TOAOB KOJIHNYC-

CTBEHHOI 00paboTKU
uHpopmaiuu, 6a30BbIe

MCTOJbI Ma-

TEMaTHUYECKOM CTaTH-

CTUKH U BEKTOPHBIX
peodpa3oBaHUA

[IpaBWIIBHO IPUMEHSATH
pa3Hble METOIBI YHUC-
JIEHHOI'O U CTaTUCTHYE-
CKOI'0 aHaJIM3a JyJisl Co-
OTBETCTBYIOIIUX 3a1a4
JKOJIOTMYECKUX UCCIIe-
JTOBaHUU

CKpHUIITOB Ha si3bIKE R,

Hasrixamu Hamnuca-
HUSI IPOCTEUIIINX

IMO3BOJIAIOIMINX ITPH-
MEHSTEH 0a30BBIE Me-
TOABI CTATUCTHYCCKO-
I'0 aHaJIn3a Ha UMC-
OIIMXCA 5KOJIO-
THYCCKHUX JaHHBIX

OIIK-1.2 -Ucnons3yeT B
npodeccuoHanbHOM nesi-
TEJIBHOCTH OTE€YECTBEH-
HbIE U 3apyOeKHbIe Oa3bl
TaHHBIX U CUCTEMBI yUeTa
HAYYHBIX PE3yJIbTaTOB

OCHOBHBIE BUJIBI aHA-

JIn3a JaHHBbIX, UCIIOJIb-

3yYCMbIX B OKOJIOTHH,

ITOYBOBCACHHNHA U arpo-

XUMHUHN

BoruucnsaTs neuunu,
KBapTUJIM U MEJUaHy, a

TaK)K€ MAaKCUMYM H
MUHHMYM C TOMOLIBIO
¢byukumii Excel u rpa-
MOTHO 0()OpPMHUTH TaO-

JlemaTbe HECOOXOJUMBIC
BBIBOJIbI U3 TOTYYCH-
HBIX B pe3yJIbTaTe
aHaJM3a JaHHBIX U
dbopmyIHpoBaTh
MpeasIoKeH s B 00Ja-
CTH: 3KOJIOTHH, arpo-

Ty KBAHTUJIEH; TO-




OIIK-1.3 -Beigemnsier
Hay4YHBIC Pe3yJIbTATHI,
UMEIOIIHE MTPAKTHYECKOE
3HAYCHHE B arPOXUMHUH,
arponoYBOBE/ICHUN

OcCHOBHBIE METOJIHI,
HCITOJIh3yEMbIC B
HAay4YHOU JIUTEPATYpE
JUIS aHAJIU3a JTAHHBIX B
AKOJIOTUYECKUX, arpo-
XUMHUYECKUX U T10Y-
BEHHBIX HCCIICIOBAHH-
X

[IpoBOaUTE CpaBHEHUE
CPEOHUX U IPOBEPSITH
pacpeneseHus Ha
HOPMAaJIbHOCTB, Tpa-
MOTHO BbIOMpast Kpu-
TEpPUH I CPaBHEHUS

CrnocoOHOCTBIO aHa-
JU3UPOBAThH U3BECT-
HBIE U3 JIUTEPATypPhl
pe3yJIbTaThI C IOMO-
MBI CTaTHYECKUX
METOJIOB U APYTUX
HH(pOPMAITMOHHBIX
TEXHOJIOT U

OIIK-1.4 [Ipumenset no-
CTYITHBIE TEXHOJIOTUH, B
TOM 4Hcie nHOpMaIu-

OHHO-

KOMMYHUKAIIMOHHBIE, JJIS

pelIeHus 3a7ad mpo-

OcHOBHBIE OIKCATENb-
HBIE€ CTATUCTUKH;
0a30BbI€ METO/IBI MTPO-
BEpPKHU Ha HOPMaJlb-
HOCTD; IPUHIIAIIBI
CpaBHEHHUS CPEIIHUX;
OCHOBBI TUCTIEPCHUOH-
HOT'O ¥ PErPECCUOHHO-
ro aHaJIU30B

PaccuuteiBath
HAaUMEHBIIYIO CYIIIe-
CTBEHHYIO Pa3HUILy U

CpaBHUBATH IPYIITY
CPEIHUX MEXIy cOoO0M;
OMUCHIBATH PETPECCH-
OHHbIE 3aBUCUMOCTH B

BUJIE€ MHOTO KOMIIO-
HEHTHBIX YPAaBHEHHUM.

NEPBUYHBIMH OCHO-
BaMH MPOTPaMMHPO-
BaHMsI; HABBIKAMU Ca-
MOCTOSITEJIbHOM pabo-
ThI C IPOTPaMMOK
Statistica u nipo-
rpamMMHOM cpensl R




OIIK-3

Crioco0eH UCIIOJIb-
30BaTh COBPEMCH-

HBIC METOIbI peIlie-
HUS 337124 TIPH pas-

OIIK-3.1 Aranmu3upyet
METO/bI U CLIOCOOBI pe-
HIEHUS 33]1a4 B arpoXu-

MUH, arporio4YBOBCACHNHN

U arpo3KOJIOTUH

ba3oBrie unciaeHHbIE
MaTEMaTHYECKHE MO-
JIeJIU pacdeTa MpoIyK-
TUBHOCTH 3KOCHUCTEM
M0 KIMMAaTHYECKUM
JTaHHBIM

AHanu3upoBaTh U mpe-

PEKTHOI'O UCII0JIB30Ba-

00pa3oBaTh JIaHHBIC B
AMEIOIIMNXCS 0a3bl
JAHHBIX JJISI KX KOP-

HHA B YHCJICHHBIX Ma-

TEMATHYCCKUX MOAC-

JX IPOAYKTUBHOCTH
3KOCUCTEM

CKpHUIITOB Ha si3bIKE R,

Hasrixamu Hamnuca-
HUSI IPOCTEUIINX

MO3BOJISIFOIIUX YUC-
JIEHHO MPUMEHSITh
pa3JIMYHbIE MaTeMa-
TUYECKUE MOJEIH
IIPOAYKTUBHOCTH JIJISA
IIOJIy4E€HUs [IOTEHLIU-
AJIbHOU YPOXKAWHOCTHU
10 KJIMMaTH4E€CKUM
JTAHHBIM

pabOTKe HOBBIX
TEXHOJIOTUH B MPO-
dbeccruoHaIbHOM Jie-
SATEJIILHOCTH;

OIIK-3.2 -Ucnons3yeT
uH(GOPMAITMOHHBIE Pe-
CYPCHI, TOCTHKCHHS
HAyK{ U TIPAKTUKH B ar-
POXHUMHH, arpo-
MTOYBOBE/ICHUH U arpo-
DKOJIOTUHT

Teopernueckue OCHO-
Bbl COBPEMEHHBIX Me-
TOJ0B cOopa, 00padoT-
KU, CUCTEeMAaTU3aIHH,
aHanu3a uHdopmanuu,
dbopmupoBanus 6a3
TAHHBIX

[IpaBUIBHO MPOEKTH-
pOBaTh OpraHU3AIHIO
npocrenmux 0a3 1aH-
HBIX UX OTJEIBHBIX
TaOJIHUII, C yIETOM
OTPAHUYEHHUU pa3Iny-
HBIX (popmMaTOB XpaHe-
HUS 0a3 JaHHBIX

HaBrpikamMu Hammca-
HUS TPOCTEUILINX
CKPHUIITOB Ha s3bIKE R,
MO3BOJISIONINX pado-
TBI C BHEIITHUMH 0Oa-
3aMH KJIMMATUYCCKUX
JaHHBIX, IpeoOpaszo-
BBIBATh WX B HY)KHBII
dbopmaT u COXpaHsTh
JUISL JaJIbHEUIIIETO HC-

TOJIB30BaHMS
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4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI

4.1 Pacnpenesienne TPYAOEMKOCTH JTUCUMILIMHBI 1O BHJAaM PpadoT 1o
ceMecTpam

OO6mias Tpy10EMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.en. (108 gaca), ux pac-
npejeieHue 1o BUaaM padoT ceMecTpaM IMpeCTaBICHO B Ta0auIe 2.
PacnpenesieHue Tpy10éMKOCTH JUCHMILUIMHBI 110 BHIaM padoT M0 ceMecTpam

Tpynoémkocrs
Bua y4eOHoii padoThI
qac.
Cemectp 2
OO6mas Tpy10éMKOCTb JTUCIUIUIMHBI TI0 YUeOHOMY IUIAHY 108 108
1. KontakTHas padora: 30,4 30,4
AyauTopHas padora 30,4 30,4
6 mom uuciue:
nexyuu (J1) 14 14
npaxmuueckue pabomot (I1P) 14 14
Koncyrbmayuu (Kouc) 2 2
KoHmaxmuas paboma Ha npomexcymoyrnom konmpoie (KPA) 0,4 0,4
2. CamocrositesibHas padora (CPC) 53 53
camocmosmenvHoe uzyuerue paz0enos, Camono02omosKka (npo-
pabomka u nogmopeHue 1eKyuoOHH020 Mamepuala u Mamepuaid 28.4 08.4
VueOHUKO8 U YHeOHbIX NOCOOUlL, NOO2OMOBKA K NPAKMUYECKUM Pd- ' ’
bomam u m.o.)
\Konmponw (3x3amen) 24,6 24,6
Bt 1poMeKyTOYHOTO KOHTPOJIS: JK3aMeH
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TaOmuma 3
TemaTnuecKuil JIAH y4eOHOM JUCIIUTIIMHbBI

- AynuTopHasi pa- Breayu-
anMeHOBaHUe Pa3/iesioB U TeM N CIU- TO pHasi
pasi AMEH Bcero bora =

IJIMH (YKPYITHEHHO) pabora
J | TP | IIKP CP

Paznen 1. BBenenue - CTpyKTypbl U TUIIBI

21,25 | 4 4 13,25
JaHHBIX B s3bIKe R
Paznen 2. TaGauibl, HUKIILI, UTEPALIUH, TPa-
¢uka u apyrue cloxkHble KOHCTpYKmu B | 21,25 | 4 4 13,25

si3bIKe R

Paznen 3. Ucnonp3oBaHue MakeTOB U3 «BCE-
neHHoi» tidyverse, cuntakcuc, punbrpanus, 21,25 | 4 4 13,25
TpaHchopmMalus ¥ paboTa ¢ JaTaMu

Paznen 4 Ctatuctuyeckue METOABI U MOJIE-
JUPOBAHKUE YPOKaWHOCTH MO BHemHUM me- | 20,25 | 2 2 13,25
TEOJaHHBIM

Krxoumaxmuas pa60ma HA npomMesCymo4Hom KOH-

mpone (KPA) 0.4 0.4
Koncynomayuu (Konc) 2 2
Iloozomoeka k sK3ameHy (Konmpoib) 24,6 24.6
Bcero 3a 2 cemecTp 108 14 | 14 2.4 17,6
HToro no nucumnniainHe 108 14 | 14 | 24 77,6

4.2 Conep:xaHue TUCIHUNINHBI

Pa3nen 1. Beenenue. CTpyKTYpbI M TUIIBLI TaHHBIX B si3bike R Tema 1. BBenenue
0a3oBble MOHATHS si3bIKa R.

[Ipenmet u 3amaun auctuiiuHel. s gero ucnons3yercs R. Ctpykrypa si3bika R. Oco-
onie 3amaun. CrocoObl 3a1aHus epeMeHHolN 3HaueHuss. KoManapl 1 6a30Bbie (DYHKITUU.
Tunbl BekTOpOB. TuIbl BEKTOPOB. [nHaAMUUecKast TUITA3ALIUSL.

Tema 2. OcHOBHBIE THIIBI JAHHBIX.

dopmat CSV. Bepcuu nporpammsl R. Ocobennoctu ycraHoBku mmporpamm R u Rstudio.
[Tonesusie ccbuikn. Koncoms mporpammel R. Oxna mporpammbl Rstudio. Uro Ttakoe
ckpunt. CriocoObl 3amycka komaHj. Bbi3oB cnpaBku. R kak kampkyisarop. Omnepanuu ¢
BekTopamu. [IpaBuia BektopHoil anreOpsl. CpaBHeHue BekTopoB. IIpocreiimme rpadu-
ku. BrinonHenue cepun KoMaH. Y CcTaHOBKA OMOJIMOTEK

Tema 3. BekTOpHBIE Onepanum.

Jlornueckue onepanuu. Marematndeckue oreparun. [IpaBuina moBTopa BekTopoB (Re-
cycling Rule). ITocnenoBarensHOCTH. PaboTa ¢ yiormueckuMu BekTopamu. MHIekcanus
BeKTOpOB. /loOaBneHune 3meMeHToB K BeKkTopy. CBolicTBa BekTOpoB. dyHKIIMK SOIt u Or-
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der

Pasznen 2. Tabaunpl, IMKJIbI, HTEPALMH, TPaUKa U JAPyrue CI0KHbIEe KOHCTPYK-
IIUH B A3bIKe R

Tema 4. Tabuub1 u 60J1€e C10KHBIE TUIIBLI JAHHbBIX.

Crnoxuble jorudeckue oreparuu. Pakropbl U GyHKIMA summary. dynakmus sample.
OyHKIUMU TepeceyeHusi, 0ObeIMHEHNUS U BBIYMTAHUS 3JIEMEHTOB BEKTOpoB. Pabora ¢
tabauamu. Beibopku u3 tadmauil. Tabnuma Oumepa "Upuc". [IpoBepku ycnoBuii

Tema 5. L{ukJIbl 1 BEKTOPHbIE UTEPALIUU, IPaduUKAa.

[uxkiel ¢ moacueroMm noBTOpoB. Peanuzanua merona Moure-Kapio. Bekropnas urepa-
s, cemeiictBo Gynkuuit apply. basosas rpaduka - dynkmus plot. [TpoxsunyTast rpa-
¢duka naker ggplot2. [TocTpoeHne rucTOrpaMM, TEIUIOBBIX KapT U OJIOKOB TPahuKOB.
Pa3znen 3 Ucnonb3oBaHue NMaKeTOB M3 «BceJeHHOH tidyverse», cuHTakcuc, (Gpuiib-
Tpauus, Tpancpopmanus U padora ¢ JaTamu

Tema 6. KommiekcHble onepanuy HaJA TA0JIUMYHBIMY TaHHBIMH.

[Maket dplyr. 3arpy3ka tabauunbix qaHHbIX. OcoOenHocTH tibble. dunbrpanus naHHBIX
B Tabnunax. CopTupoBKa JTaHHBIX B TaOiunax. ['pynnupoBka TabOJIUYHBIX HaHHBIX. [le-
o4k KoMauJ. Tpancdopmanuu TaONMUHbIX JaHHbIX. OObeAMHEHUE TAOJIHULI 110 KITIOUY .
TpancnoHupoBaHUE TAOJIHLI.

Tema 7. Cnoxuble onepanum HaJ 1aTaMU U CTPOKaMH B TalJiuIle.

PaboTta co cTpokOBBIMH JaHHBIMH cpeacTBamMu maketoB dplyr. PaGoraiite ¢ norude-
CKUMH JaHHbIMU cpenctBamu makeToB dplyr. UNIX Bpems, mpeoOpa3oBanue naT pas-
HBIX (opMaToB B cTaHmapTHbIC A1 R dopmatel cpenctBamu makeros dplyr

Pazngen 4 Crarucruyeckne MeToAbl U MOl THPOBAHME YPOKAWHOCTH 10 BHEIIHUM
MeTeO0aHHbIM

Tema 8. CTaTucTHYeCKHIT aHAJINU3 ¢ IOMOIILIO si3bIKka R.

Pacuér xoppemsiiuun B R. Ananu3 pacnpeneneHus nmo ructorpamMmmaM. Tect Ha Hop-
MaJIbHOCTh pactnpeneneHus. CeMmeilcTBo komana "nuHeHas monens". MHTepnperamnus
JIAaHHBIX JIMHEHHOU Mojenu. OleHKa KadecTBa Mojead. MHOXKECTBEHHAsl perpeccusi B
s3bike R. JlucnepcroHHbIN aHanu3 B si3blke R. Y ciaoBUs B3auMOIEHCTBUS TEPEMEHHBIX
Tema 9. MoaennpoBaHue ypoKaliHOCTH 10 BHEIIIHUM METEOJAHHbIM.

Otnuuue opmaTta XxpaHEHHUs METEOIaHHBIX OT CTaHAapTHOTO BUa. PaboTa ¢ makeTom
rnoaa. Pacuer cyMMbl akTUBHBIX TeMIiiepatyp. OuibTpaius no reorpaduyeckoit 0au30-
CTH JAHHBIX MeTeoCTaHIMii. [locTpoeHrne nToroBoi Moaenu
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4.3 Jlekuuu/mpakrnyeckue 3aHATUSA

Taomuma 4

Conepxanue JeKIUI/MPAKTHYECKUX 3aHATHI/ 1 KOHTPOJILHbIE MEPONPUATHSA

Bua xon-

Ne u Ha3BaHUe JIEK- Dopmupy- Kou-
Ne . TPOJILHOTO
Ne pazgesa U/ MIPAKTHYECKHUX 3aHSI- | eMble KOM- BO
n/n . Meponpusi-
THH TEeHIUH 4yacoB
THA
Pa3nea 1. BBenenne. CTpYKTYpPBI M THIIBI JAHHBIX B si3blke R
1. OIIK-1.1;
Tema 1. Beenenne| Jlexkuus Nel-2 Beenenue. 83?:1%’ ITpoBepka
06a30Bbie MOHATUS | CTPYKTYpBI ¥ TUIIBI JAHHBIX OIK- 1' 4f KOHCIlekTa | 4
si3pIKa R B s3bIKE R OTIK-3.1: JICKITNI
OIIK-3.2
omK-1.1; | >
[IpakTuueckoe 3a eNel OIIK-1.2; Hpo ’ If
Tema 2. OcHOBHBIC P THqU HATHE A2 1. OIIK-1.3; TPOIIE BbI
Nutepdeiic cpennl pa3pabdoT- ' | monHEeHus | 2
TUIIBI JaHHBIX. it Rstudio OIIK-1.4; sananis B
. OIIK-3.1, abouei
OnK-32 | P
TeTpaau
OTTK-1.1: YcTHbIN
IIpakTuueckoe 3anstue Ne 2 OIK-1.2, OTH pOOJfIi I];EII:I_
Tema 3. Bexrop- Sgr 3Ka JJAHHBIX BGKTO_ _ OIK-1.3, HIZ)JIHGHI/IH 2
HBIE OlepaIuu pysKa 1 ) P OIIK-1.4;
HbIE OIEpaIu. OTIK-3.1: BaﬂgHI/IHUB
OIK-3.2 | PavoIen
TEeTpaau

Pasznes 2. Tadumubl, HUKJIBL, HMTEPALMU, IPA(UKA U IPyrHe CI0KHbIE KOHCTPYK-

MM B s13bIKe R

Tema 4. TaGaunel
U 00JIe€ CIIOKHBIE
THIIBI JTAHHBIX

Jexnus Ne3-4 TaOmuisl,
IIUKJIBI, UTepaIuu, rpaduka u
JIPYTHE CIIOKHBIC KOHCTPYK-
MM B s13bIKe R

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-1.4;
OIIK-3.1;
OIIK-3.2

ITIpoBepka
KoHCcHekTa | 4
JIEKIUI
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[TpakTrueckoe 3anstue Ne 3
[IpoBepku ycioBHM.
Pabota ¢ Tabnaunamu B R.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-1.4;
OIIK-3.1;
OIIK-3.2

YcTHBIN
Ompoc, KOH-
TPOJIb BBI-
ITOJTHCHUS
3aJIaHAS B
paboueii
TeTpaau
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e Ne n HazBanue Jiek- | @opmupy- | BUAKOH- | Kou-
. /;1 Ne pa3znena IMii/ IPAKTUYECKUX | eMble KOM- | TPOJIBHOIO | Bo
3aHATHHA nereHuuu | MEPONpHUA- yacoB
YcTHbII
OTK-1.1; OmpocC, KOH
[Ipaktuueckoe 3ansatue Ne | OIIK-1.2; poc,
Tewma 5. Llukiel n ' | TpOJb BBI-
4. Huknel u Bektopabie | OIIK-1.3;
BEKTOPHBIE HTEpa- ' | ToJHEHUSs 2
i, rpaduka uteparnuu. ['paduka B s361-| OIIK-1.4; Saams B
Hi, ke R. OIK-3.1; | ** 2707
OnK-3.2 | P
TeTpaau

Pa3nen 3. Ucnosib30BaHHe MaKeTOB U3 «BceJieHHOH tidyverse», cmHTakcuc, Guib-
Tpauusi, Tpanchopmanus u padora ¢ 1aTammu

Jlekmus Ne5 Vcnonn3oBa- 835:1%
HHE [AKETOB U3 (BCENICH- | - 1.3f ITIpoBepka
Hoii tidyversey», cuHTakcuc, OIIK-1 4f KOHCIIEKTa 4
¢unbTpanms, Tpanchopma- OHK-3.l: JEKIUN
Tema 6. Kommmekc-| ¥ pabota ¢ naTamu OHK-3.2’
HbIE OTepaIu HaJ
TaOJIMYHBIMU JTaH- OIK-1.1- YcTHBIN
HBIMU. ITpaktuueckoe 3ansitue No OITK- 1' 2: Ompoc, KOH-
3 5. ®dunpTpanys TaHHBIX B OIK- 1'3f TPOJIb BbI-
tabmumax. Llemouku ko- OITK- 1' 4f MMOJIHEHUSI 2
Mana. O0benuaenue taod- OHK-S:l: 3aJlaHus B
JIUIL TI0 KJTIOUY . OITK-3. 2’ paboueit
TeTpaau
OIIK-1.1; YcTHbBIN
Tema 7. Cnoxnsie | [Ipaktuueckoe 3anatue Ne | OIIK-1.2; | ompoc, KOH-
omeparuu Haj Aa- | 6. Pa6ota co crpokoBeiMu | OIIK-1.3; | TpOJb BBI- 5
TaMH U CTPOKaMU B | JaHHbIMU B Tabnunax. Pa- | OIIK-1.4; | moaHeHwus
Ta0JIHILE. oora ¢ natamu B Tabmunax.| OIIK-3.1; | 3amanus B
OIIK-3.2 paboueit
Pazgea 4. CtaTucTuyeckue MeTOAbI M MOACJIMPOBAHUE YPOKAMHOCTH 10 BHEIIHUM
METEeO0AaHHBIM
OIIK-1.1;
Tema 8. CtatucTu- SO EEI N, Cethiee| QIR ITpoBepka
4 YEeCKUU aHaIu3 C I fl monemi-| - OIK-1.3; KOHCIIEKTa 4
ITIOMOIIBIO A3bIKa R POBAHUE ypO:KAUHOCTH 11O | - OI1K-1.4; JICKITAMN
BHCIIHMM METEOJaHHbIM | OIIK-3.1;
QITK-3 2
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OIK-1.1- YcTHbIN
[TpakTuaeckoe 3ansatue Ne | OITK-1.2; OTHp;)HCI: I];EI}_I -
7. Pacuér xoppemsiiuu B R.| OIIK-1.3; HIZ)HHeHH;I 1
Jucnepcuonnsiii ananmus B | OIIK-1.4; RAAHIS B
s3pike R. OIIK-3.1; p§6 oucii
OIIK-3.2 TeTpasu
OLK-1.1- YcrHbIl
Tema 9. Moaenupo- OIIK-1.2; oTnp;)HcI: I];EI}_I )
BaHue ypoxxaiHoctu| IIpaktuueckoe 3ansarue Ne | OI1K-1.3; Hp [ 1
10 BHELIHUM MeTeo-| 8. Pabota ¢ maketrom rnoaa| OIIK-1.4; 3;) alfm B
JTAHHBIM OIIK-3.1; A .
OIIK-3.2 pabouen
' TETpaau
TabOmuma 5

HepequL BOIIPOCOB JJIsI CAMOCTOATEC/ILHOI'O N3YYCHUA TUCHHUIIIIHHBI

n/m

Ha3Baunue pasaeina, Te-
MBI

IlepeueHb paccMaTpUBaeMbIX BONPOCOB [IJIsl CAMO-
CTOSITEJILHOTO M3YYeHUsI

Paznea 1. BBenenne. CTpyKTYpbI M THIIBI JAHHBIX B f13bIKe R

Tewma 1. Benenue 0azo-
BbIE€ MTOHATHUA SI3bIKa R

S3bIKM peAIECTBEHHUKHA R
R vs Python, cpaBuenne s3p1k0B OINK-1.1; OTIK-1.2;

Tema 2. OCHOBHBIE THITBI
TaHHBIX.

BpemeHHbie psiibl Kak TAMN JaHHBIX B R
daktopubie nanHble B reHoMuke OIIK-1.1; OIIK-1.2;

Tema 3. BekTopHbIe ore-

panuu

CpaBHEeHUE MaTpUIl U BEKTOPOB
Martpuunbie oneparnuu B skojoruu OIIK-1.1; OTIK-1.2;

Pazgea 2. Taduuubl, HUKJIbI, HTEPALNH, ITPA(PUKA U IPYyrHe CI0KHbIe KOHCTPYK-

IIUH B A3bIKke R

Tema 4. TaOnuie! 1 Ooliee
CJIOKHBIE TUIIBI JaHHBIX

CuunrtbiBanne qaHHbIX Excel
[loakroueHue K peasiuoHHbpIM 0azam gaHHbix OIIK-

Tewma 5. [lukisl 1 BEKTOp-
HbIE UTEpaluu, rpaguka

[Toctpoenue kapT B R
[{MKJTBI, UCTIONTHSEMBIC HA MHOTOIIPOIIECCOPHOM CUCTe-
Me TapaJiIeIbHO

Pa3znes 3. Ucnosib30BaHNe NAKETOB U3 «BCeJIeHHOI tidyverse», cMHTaKCcHC, PUIIb-
Tpaunus, Tpancopmanus u padéora ¢ 1aTaMu

Tema 6. Kommuiekcunie
orepaluy HaJ TaOJTUIHBI-

S3p1k SQL
Cpasnenue dplyr ¢ makerom pandas si3eika Python
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Tema 7. CioxHble onepa- [[I[porHo3upoBaHue BPEMEHHBIX PSAOB
MW HaJ 1aTaMU U CTpO- [PeryJisipHble BbIpaXKEHUS AJI IOMCKA 10 TEKCTY
KaMH B Ta0JIuIlE. OIIK-3.1; OIIK-3.2

Pa3znen 4. CtaTucTu4ecKre MeTO/IbI H MOIeJIHMPOBAHUE YPOKAWHOCTH MO BHEITHUM
MeTeOAaHHBIM

Tema 8. CTaTHCTHYCCKHH [ByTcrpen B si3bike R

aHalii3 € IIOMOMIBIO A3bIKA [Kpyrunr B s3pike R OIIK-3.1; OI1K-3.2

Tema 9. MonenmnpoBanue [[lapcHHr METONAHHBIX C calTa
YPOXAWHOCTH 10 BHEW-  [/[pyrue yncieHHble MOJIETU NPOLYKTUBHOCTH 3KOCH-

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Tabmauia 6
IIpMeHeHMe AKTHBHBIX U MHTEPAKTHBHBIX 00Pa30BaTeJIbHBIX TEXHOJOT Ui

HaunmeHnoBaHue HUCII0JIb3YEMbIX

Ne AKTUBHBIX U MHTEPAKTHBHBIX
Tema u ¢popma 3anATHSA .
n/n 00pa3oBaTeJbHbIX TEXHOJOTHI
(¢popm 00yUeHHs1)
Jleknus Nel-2 Beenenue. CTpyKTyphI U
1. 1 5 PYKTYP JI Jlekuus-Bu3yanuzanus

TUIIBI JaHHBIX B A3bBIKC R

Jlexmust Ne3-4 TaGauiiel, ITUKIIBI, HTEpa-
3. [mum, rpaduka U IPYTUE CIOXKHBIC KOH- JI Jlekmusi-Bu3yanuzamus
CTPYKILIHH B sI3bIKE R

Jlexusa Neb5 Vcrionp30BaHue MakeToB U3
4 «BCeJICHHO tidyversey, cuaTakcuc, Guib-
" rpanus, TpaHcdopmarus u pabora ¢ gata-
MU

JI Jlexusa-Bu3yanu3amnus

Jlexnust Ne6-7. CtaTucTUdeCcKUE METOIBI U
5. | MOoJenupoBaHue YPOKAUHOCTH 1O BHeMI- | JI Jlekuus-Bu3yanusanus
HHUM METEOIaHHBIM

6. Texymuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTALMS 10
UTOraM OCBOEHUS TMCUUIIMHBI

6.1. IlepeyeHb KOMIIETEHUMI € YKa3aHMEM ITANOB UX (popMuUpPOBaHUA

Tabmua 7
Jranbl GOpMHUPOBAHUS KOMIIETEHIUI

Koa KoMImeTeHun Otan popMHUpPOBAHUS KOMIIETEHIIUN OYHOH (popMBbI 00Y-

OIIK-1 1

OIIK-3 1
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6.2. Iloka3areyiu, KpUTEPUHU U HIKAJIbI OLEHUBAHUSA KOMIIETEH UM

Tabmura 8

CooTHoleHHE TMOKAa3aTeNeiil U KPpUTepHeB OlleHUBAHUS KOMIIETEHINI O IIKa-

JION OLICHUBAHUA U YPOBHEM UX ¢(pOPMUPOBAHHOCTH (IK3aMEH)

YpoBeHb chopMHUpO-

Ioka3zarenun komnered- | Kpurepuii .
¥ IlIkana oneHNBaHNUA | BAHHOM KOMIIETEH-
num (M) OllCHUBAHUSA
107001
OTJIUYHO BBICOKHIM
3HATh (COOTBETCTBYET Tab- 3Haer XOpOLIO ITOBBILIEHHBIN
mane 1) YJI0BJIETBOPUTEIHHO IOPOTOBBIiA
He 3naetr HEYJIOBJICTBOPUTEIILHO|  HEIOCTATOYHBIN
OTJIMYHO BBICOKMH
VMeTh (COOTBETCTBYET Ymeer XOpOILLIO TOBBIIICHHBIN
Tadsmue 1) YIOBIETBOPUTEILHO TIOPOTOBBIIA
He ymeer |HEeynoBIE€TBOPUTENBLHO| HEAOCTATOYHBIN
OTJIUYHO BBICOKHUM
BrazeTb (COOTBETCTBYET Bnaneer XOpOLIO MOBBIIIEHHBIN
Tadmue 1) YIOBIETBOPUTEIHLHO IIOPOTOBBI
He Bimageer |HEyIOBJIETBOPUTEIBHO| HEIOCTATOYHBIN
Tabmmma 9

CooTHolIeHHE TOKa3aTeJ el M KPUTEPUEeB OLIEHMBAHUSI KOMIIETEHIUI €O IIKA-
JIOH OLICHUBAHMSA M YPOBHEM MX C(POPMHPOBAHHOCTH

IMoka3aTen KOMIIETEH-
uuu (uil) (1eCKpUunTopbl)

Kpurepuii oueHuBanus

YpoBennb
chopmupoBan-
HOM KOMIIETEeH-

1001

3HaTh (COOTBETCTBYET Tal-
muue 1 PIT)

[loka3piBaeT MOJHBLIC U FJ'IY6OKI/I€ 3HaHU:I,
JIOTMYHO WM apryMCHTHUPOBAHO OTBCYACT HaA
BCC BOIIPOCHI, B TOM YHCJIC OOIIOJIHUTCIIb-
HBIC, ITIOKa3bIBACT BBICOKHH YPOBCHL TCOPC-
TUYECKUX 3HAHUM

BBICOKUU
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[loka3biBaeT FJ'IY6OKI/I€ 3HaHUA, I'PaMOTHO
n3J1arac€t OTBCT, JOCTATOYHO IIOJTHO OTBC-
qacT Ha BCC BOIIPOCHI, B TOM YHCJIC JTOIIOJ-
HUTCIbHBIE. B TO ke BpCMs IIpU OTBCTC
JIOITYCKACT HCCYHMICCTBCHHBIC IMOTPCITHOCTH

MOBBIIIIEHHBIA

[loka3bIBaeT 10CTATOYHBIC, HO HE ITYyOOKHE
3HAHUs, NPYU OTBETE HE JOMYCKaeT IrpyObIX
OmMM1OOK WM TPOTUBOPEYHH, OJHAKO B
GbopMyJIMpOBaHMU  OTBETa  OTCYTCTBYET
TOJDKHAsT CBSI3b MEXKAY AaHAJIU30M, apry-
MEHTalWEed W BbhIBOAAMH. [l mosydeHust
MPAaBWJIBHOTO OTBETa TPEOYIOTCS YTOYHSI-
FOIIIME BOTIPOCHI

MTOPOTOBBIN

[loka3pIBacT HENOCTATOYHBIE 3HAHUS, HE
CHOCOOEH apryMEHTHPOBAHO U IMOCIIEA0BaA-
TEIbHO M3JaraTb MaTepual, JIOIyCKaeT
rpyOble OMMOKH, HEMPABUIBHO OTBEYAET
Ha JOIMOJHUTENIbHBIE BONPOCHI WA 3a-
TPYJIHSAETCS C OTBETOM

HEJ0CTAaTOUYHBIN

YMeTh (COOTBETCTBYET Tald-
muue 1 PIT)

YMEEeT NpPUMEHATH IOJYYECHHBIE 3HAHUSA
[UI1 PEIIEHUS] KOHKPETHBIX IMPAKTUYECKUX
3a/iay, CHNOCOOEH MpPEIOKUTh ajJbTepHa-
TUBHBIE PEIICHUS AHAIU3UPYEMBIX IPO-
0seM, GOpMYITUPOBATH BHIBOIbI

BBICOKHUU

YMeeT NpUMEHSTh MOJyUYCHHbIE 3HAHUSA
JUISL PELIEHUS KOHKPETHBIX MPAKTUYECKUX
3asiay, crnoco0eH (HopMyIupOBaTh BHIBOJIBI,
HO HE MOXET MNPEIIOKHUTh aTbTePHATHB-
HBIC PEIICHUS aHAIM3UPYEMBIX MTPOOIEeM

MOBBIIIICHHBIHN

[Ipn pemieHnM KOHKPETHBIX MPAKTUYECKUX
3a7a4 BOSHUKAIOT 3aTPYIHEHUS

IOPOTOBBIN

He moxer peuiaTh MPAKTHYCCKHUEC 3aaa4n

HG,ZIOCT&TO‘IHBII\/'I
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Bianeer HaBbIKaMU, HEOOXOIMMBIMH IS
MpodeCCUOHAIBHON JIeATEIBHOCTH, CIIOCO- .

. BBICOKUH
OCH OLICHUTH PE3YyJbTAaT CBOEH JESATEIBHO-

CTH

Bianeer HaBbIKaMU, HEOOXOIMMBIMH IS
Brnanets (CooTBETCTBYeT [IpO(ecCHOHANBHON — AEsTeNbHOCTH, — 3a-

tabaure 1 PIT TPYJAHSACTCS OLIEHUTh PE3yJIbTaT CBOEH Jes-
TEILHOCTH

MOBBIIIIEHHBIA

[loxa3bpiBaeT ciaaOble HaBBIKHM, HEOOXOIH-
MbIe I TIPOeCCUOHANILHON AesTebHO-| [TOPOTOBLIN
CTU

OTCYTCTBI/IG HAaBBIKOB HGIIOCT&TO“IHI;Iﬁ

6.3. TunmoBbIe KOHTPOJIbHBIE 3aIAHUS WM HHbIe MAaTePUAJIbl, He00X0IUMbIE
JJIS1 OIleHKM 3HAHM, YMEHHH M HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

Ha mpomexxyTouHyI0 aTTecTaluio BEIHOCITCS CIIEIyIONUe KOMIIeTeHIInU, Hop-
mupyemble aucturummaon: OIIK — 1 CrnocoOeH pemarh 3ajaud pa3BUTHs 00J1acTU
npoecCUOHANBHOMN EeITeIbHOCTH U (MJIM) OpraHu3alii Ha OCHOBE aHaM3a JTOCTH-
»eHui Hayku u npou3BoacTBa; OIIK — 3 CriocoOeH ucnonb30BaTh COBPEMEHHBIE Me-
TOJbI PEIICHUS 3a]1a4 MPU pa3padOTKe HOBBIX TEXHOJIOTHI B MPodheCCUOHAIBHOM Je-
ATEIIBHOCTH.

st onieHKkH cPOPMHUPOBAHHOCTH KOMIIETEHIIMI B OLICHOUHBIX MaTepuaiax Io
JUCLUUILUIMHE TPUBOAATCS 3aJaHusl, MO3BOJIAIONIME BbIABUTH YPOBEHb 3HAHUM, yMme-
HUW ¥ HABBIKOB W (WJIM) OMBITA JACATEIHHOCTU y O0YUYAIOIIUXCS, OCBAMBAIOIIUX MPO-
rpaMMy MOJTOTOBKH B MarucTparype.

J{nst KOHTPOJISI YCBOGHUSI TAaHHOW AUCHUILIMHBI YU4€OHBIM TUIAHOM MPETyCMOT-
PEH BO BTOPOM ceMecTpe OuHOM (HOpMbI 00YUEHHUS IK3aMEH, KOTOPBIN MPOBOJUTCS B
dbopme yCTHOTO OTBETA U PEIICHUS MPAKTUYECKON 3aJauH.
buner niist sx3aMeHa Kak paBUJIo, BKIIFOYAET JIBa TECOPETUUECKUX 3a/1aHus (BOIIPOCa)
U OJTHO MpaKkThdeckoe. Ynciio KOHTPOJIbHBIX 33aHUi B MUCHbMEHHOW paboTe 3aBUCUT
OT crienu(PUKUA JUCIUTUINHBI, OTpeaesseTcss Kageapoil U nepeyHeM KOMITETCHIIUH,
BBIHOCHUMBIX Ha MTPOMEKYTOUHYIO ATTECTAIUIO.

Pa6ouas terpaab no nucuuiuinie b1.0.02 «MaremaTuyeckoe MOaeJINPO-
BaHMe U AHAJIU3 JJAHHBIX B ATPOXUMMUM U AaTPONOYBOBEIEHUMN
1. PabGouas teTpanp s mpakTHUECKUX 3aHATHM 1o auctumuinie b1.0.02 «Ma-
TEMATUYECKOE MOJEIMPOBAHUE U AHAJIU3 JaHHBIX B arpOXMMHHM M arponoy4BOBELE-
Hum» . M.: Lentp oneparusuoit nonurpadpuu PITAY-MCXA umenu K.A. Tumupssze-
Ba, 2024.
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Pabouast TeTpans SBISIETCS HOBBIM BHUAOM y4e€OHO-METOIWYECKOTO TMOCOOHS.
[TocoOue conepkUT HEOOXOMMbIE MaTepUaIbl M0 U3YUYEHUIO METOJIOB MUKPOOHOJIO-
THYECKUX HcclieoBaHui. Pabouasi TeTpaas cocTaBiieHa B COOTBETCTBUM C MPOrpaMm-
Mou quctuiuinHbl b1.0.02 «MaTemaTtuyeckoe MoIeJIMPOBAHME U AHAJIU3 TAHHBIX
B arPOXMMMH U arpono4BoBeAeHMW». YacTh 3a/1aHMii 1aHa B BUJIC HEMBIX TaOJIHI] U
CXEM, IMO3BOJIAIOIIMX 00ECTICUUTh MPOTPAMMUPOBAHHBIN KOHTPOJIb 32 YCBOCHHUEM Ma-
tepuana. Kpome Toro, pabouyro TeTpajb CTYJACHThI MOTYT UCIIOJIb30BaTh B Ka4eCTBE
TEPMHUHOJIOTHIECKOTO CJI0Baps. B mocoOue BKIIIOUEHBI BOIIPOCH CAMOKOHTpPOJIsSI. Pabo-
yasi TeTpajb NpeHa3HAuYeHA JJi CTYJICHTOB, 00YUYaroIINXCs M0 HAPABICHUIO MOJT0-
ToBKH 35.04.03 Arpoxumusi 1 arporno4BOBEACHUE

Kpurepuu oueHuBanusi padoueit Terpaau no JuCHUIIMHE.
v Ha «omnmuHO» OlecHMBaeTcst pabora, eciu: paboTa BBHIMOJHEHA B 3aJaHHOE
BpEMs, CaMOCTOSITEJIbHO, C COOJIIOJICHHEM MOCIEAOBATEIbHOCTH, KAUYECTBEHHO U
TBOPYECKH; CTYJCHT MPaBUJILHO BBITIOJHUI BCE YCIOBUSA 3aJaHusi, 0€3 OmMOOK U UC-
IIPaBJICHUN.
v' Ha «xopoio» oneHnBaetcs pabora, eciu: paboTa BBITOJIHEHA ¢ COOIOICHHEM
MOCJIETIOBATEILHOCTH, TP BBIMOJIHEHUU OT/ICIBHBIX YCIOBUN JOMYIIEHBI HEOOIbIIINE
OTKJIOHEHUS; €CJIM CTYJEHT JOIyCTHJI HECYIIECTBEHHbIE OIIMOKN WM CHIEJIaHbl B pa-
00Te UCTpaBICHUS.
v' OrleHKa «yI0BJICTBOPUTEIILHO» BBICTABIISETCS, €CIIM: paboTa BBITIOJHEHA B 3a-
JTAHHOE BpPEMsI, CAMOCTOSITEIbHO, HO OTIEJbHBIE YCIOBHS 3aJaHUsI BBIMOJHEHBI C
omrOKkaMu; paboTa BBITIOJTHEHA HEOPEKHO MJIN HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYIOBIETBOPUTEILHO» BLICTABISAETCH, €CIIM: CTYIEHT CaMOCTOs-
TEJIbHO HE CIPABWICS C YCIIOBHSIMU 3a/laHUsl, TTOCJIEI0BATEIbHOCTD BBITIOJTHEHUS 3a-
JaHUsl HApYILEHA, NMPU BBITOJIHEHUH YCIOBUM 3a/laHMsl AOMYIIEHbI OOJIbIINE OTKJIO-
HeHus, paboTa ohopmileHa HEOPEKHO U MMEET HE3aBEPIIEHHBIN BUJ; CTYJACHT TOJIb-
KO UMEET OYeHb cjaboe MpeACTaBICHUE O AUCLMIUIMHE U HEAOCTAaTOYHO, UM BOOO-
111€ HE OCBOMJI YMEHUS MPHU PEIICHUU 3a/1aHUs.
Pa3znen 1. BBenenne. CTPYKTYpbI M THIIBI JAHHBIX B A3bIKe R
Jlekuus Nel Beenenue 0a3oBbie NOHATHS A3bIKA R.

1. [Tepeuncnure ciocoObl MPUCBOCHUS 3HAUCHUI TTepeMEHHO B R

2. Kaxoil u3 TUIIOB TaHHBIX B BEKTOpax MPU KOHBEPTALMU UMEET HAUBBICIIHUMA
IPUOPUTET

3. [lepeuncnure NpUYUHBI TOMYJSIPHOCTH sA3bIKa R

IIpakTuyeckoe 3ansaTue Ne 1

1. Coznaiite BeKTOp, coaepxamiuii 3HaueHus ot -10 go 10

2 Bri6epute u3 3T0r0 BEeKTOpa 3 10 5 3JIeMEHT

3. YMHOXbTE B IOJIy4EHHOM BEKTOPE BCE 3HAUCHUS Ha 3

4 Kakne HenocTaTky €cTh y TUIA JaHHBIX CIIMCOK?
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5. [Touemy Tabnuily SIBASIFOTCS YaCTHBIM CIy4YaeM CIIMCKOB?

6. Yem MaTpuLbl OTIUYAKOTCSA OT TAOIHIL?

IIpakTuyeckoe 3ansaTue Ne 2

1. Cosnaiite HOBBIN ITpoeKT B Rstudio

2. [Tpouwnraiite coaep:kumoe CSV (haiiia cpeacrBamu Rstudio

3. CoxpaHuTe TEKCT CKPUIITA [0 CYMTHIBAHUIO TAHHBIX U3 (haiiia B OT/IETbHBIM

CKpHUIT (paiii
IIpakTnueckoe 3ansarTue Ne 3

1. 3arpy3ute gaHHble CSV (paiiyia B maMsITh B BHJI€ TaOIUIIbI, IPOIYCTUB MIEPBHIC
TPpHU CTPOKH.

2. 3arpy3ute AaHHbIE CSV (haiisia B TaMATh B BUE TaOJIUIbL, B35IB IEPBYIO CTPOY-
KY B KaQUCCTBC 3ar0JIOBKaA.

3. 3arpy3ute gaHHbIe CSV (haiiyia B TaMATh B BUJI€ TaOIHIIbI, C PA3ACIUTEIEM ;).
4. Yro takoe recycling rule?

5. Yro HpOH30ﬁI{GT IIpH IMICPCMHOKCHUH YUCICHHOT'O U JIOTHYCCKOI'O BGKTOpa?

6. Kakune neicTBrs BRIOJHAIOTCS HHTEPIPETATOPOM IIPU UCITOJTHEHUHU KOJ1a
X[x>10]?

Pa3nen 2. Tadiauubl, IMKJIbI, HTEPANNU, TPagUKa U IPyTrue cJI0KHbIE KOH-
CTPYKIUH B si3bike R

IIpakTnuyeckoe 3ansaTue Ne 4

1. Cosnaiite ciyuaitasie 1000 HykneoTua0B, coxpanuB ux B BekTop DNA, mo-
CUMTANTE KOJMYECTBO HYKJICOTUA0B A 1 T, ux nomto ot oomei qiuaabl JJHK u 3a-
MUIIUTE Pe3yJIbTaT B BEKTOp ‘dnax=3xxat’

2. Coznaiite BEKTOp, B KOTOPOM 3allMCaH MPOU3BOJIbHBIA HA0Op JAaTUHCKUX OYKB
nnuHHOM He MeHee 10000 cMMBOJIOB M MOCUUTANTE KOJIUYECTBO COTJIACHBIX

3. Bri6epure cimydaiinbiM o0pazoM u3 gaTuHckoro andasura 300 OykB 1 mocuu-
Tail B MOJYYUBIIEMCS JIOJTIO TIIACHBIX

IIpakTuyeckoe 3ansaTue Ne 5

1. BbIuuciuTh cpefHee A1 KaXa0i KOJOHKH TaOaHIBI IT1S, 3a HCKITIOUYCHHEM KO-
JIOHKH “Species” u cobepure pe3yibTar B crincok (list)

2. OTtcopTupyiiTe Bce BUIBI B TaOuIle IrlS MO CpeaHel IMHE JernecTkoB. Pe-
3yJbTaT JODKEH OBITh (DaKTOPOM C TpafalusiMy B BHAC UMEH BUIOB C NPABUIBHOU
MOCIIEI0BATEIILHOCTHIO YPOBHEH.

3. ITo manubiM Tabmuipl ‘diamonds’ (maker ggplot2) mouwnTaiite cpenHO0 CTOM-
MOCTb IIeHBI Kapata it OpriumanToB nopoxke 10008 mis xax ol kaTeropuu sipKo-
ctu (clarity)

Paznen 3 Hcnoab3oBaHme NakeTOB W3 «BceJleHHoi tidyverse», cmHTakcwuc,
punbTpanus, Tpanchopmanus u padbora ¢ FaTamMu

IIpakTuyeckoe 3ansaTue Ne 6

1. Komana B dplyr
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2. Kak cpeacrBamu dplyr Bo3BecTH 3HaueHHE BCEX 3HAYCHUI KOJIOHKH B KBaJpaT

3. [Touemy 115t cO3aHUs CBOJIHBIX TAaOJIUI] HYKHA MPEABAPUTENbHAS TPYIIIH-
poBka IIpakTuyeckoe 3ansitue Ne 7
1. [Tonb3ysCh «IMAUIMHTOMY MOCTPOMTE rpaMK 3aBUCUMOCTH JITMHHBI JIENECT-

KOB OT JIJIMHHBI YaIIETUCTUKOB 00JbIIIe 2¢M Uit Ta0IuIsl « pucy

2. [Tonb3ysich «MaAMMUHTOM» MOCYUTANTE KOJIMYECTBO PACTEHUN KAXKIOTO BUIA
B Tabmuie «Upucy

3. [Tonb3ysich «naitmuarom» [1o garHbIM, TabmuIe! ‘diamonds’ (maket ggplot2)
MOYUTANTE CPETHIO CTOMMOCTH IIeHBI Kaparta Jiuisl OpriuirnanToB jgopoke 10008 s
K101 kareropuu spkoctu (clarity)

Paznen 4 Cratuctuueckue MeTOAbl U MOAEJMPOBAHUE YPO:KANHOCTH M0 BHeEII-
HHUM MeTeOJAHHBIM

Jexknusa Ne2. CtaTHCTHYECKHIT aHAJIU3 ¢ MIOMOIILIO sI3bIka R.

1. B kakux mpenenax koneOmoTcs K03()PUIMEHThI KOPPEIsUUU U JeTepMUHA-
107078
2. Kak wncnonp3yeTcss OUCIIEPCUOHHBIM aHAIW3 B OLEHKE KadecTBa JIMHEHHBIX

mozeneit B R?

3. [Touemy OyTcTpen METOIbI CTAJIM MTOMYJIIPHBI B COBPEMEHHON CTaTUCTHKE
IIpakTnueckoe 3ansaTue Ne 8

1. [Tocunraiite KOd(hPUIMEHT AEeTEPMUHAIIUHN JIJISl CBSI3H JUTMHHBI M IIUPUHBI Jie-
MECTKOB KaXkJ10T0 Buja B Tabimie «puc»

2. CamocTosTebHO HanmumuTe QYyHKIUIO I pacuera KoddduimeHTa Koppes-
uun Cnupmena

IIpakTnuyeckoe 3ansarue Ne 9

1. CozpmaiiTe MOJAENb MHOXECTBEHHOW JIMHEWHON PErpecCHM JHEBHBIX MOTOKOB
YIJIEKUCIIOTO Ta3a 3a oceHHuil nepuod 2013 roga mo gJaHHBIM MU3MEPEHUN METOJI0M
TypOyJICHTHOM MyJIbCALIUU

2. Yro takoe ®AP?

3.  Kak ucnonwp3yercss CcymMMa akKTUBHBIX TEMIIEPATYP B paccyeTax MPOIYyKTUBHO-
CTH 3KOCHUCTEM

4.  Kakue 6a3pl METEOJaHHBIX BbI 3HACTE

5.  Jlus Baiiero pernoHa pacCuuTainTe CyMMy OCaJIKOB U CYMMY aKTUBHBIX TEMIIE-
patyp 3a NOCIEIHUE S JIET

6. [l Bamero permoHa paccuurtanTe ypoxanHocTh nueHuisl B 2005 roay, B3sB
JUIsL paccueTra CpeJHUE CyMMBbl aKTHUBHBIX TemIieparyp 3a npeasiaymue 10 jer, ¢
MEeTEOCTaHIi B paauyce He 6omee 90 km

Bomnpocs! /151 TOATOTOBKHU K KOHTPOJIbHBIM MEPONPUATHAM (YCTHBIN OIPOC)
Paznen 1. BBegenue. CTPYKTYpbI M THIIBI JAHHBIX B si3bIKe R

Tema 1. Beenenue 0a3oBbIe TTOHATHS S3bIKa R
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Tema 2. OCHOBHBIE THUIIbI JAHHBIX.

Tema 3. BexkTopHbIE OIepannuu

1) [IpeameT u 3a1a9u TUCITUTIIIHBI.

2) Jlist wero ucnonb3yetcst R. Ctpykrypa si3bika R. OcoObie 3amaun.

3) Crioco0bI 3a/1aHus TIEPEMEHHOM 3HAUCHUSI.

4) Komans! u 6a3oBbie GyHKIMHU. THIIBI BEKTOPOB.

5) ®dopmat CSV. Bepcuu nporpammel R.

6) OcobenHoctu ycranoBka mporpamm R u Rstudio.

7) [Tonesnsie ccbuiku. Koncoib mporpammel R.

8)  Oxwna mporpammsl Rstudio.

9)  Uro Takoe CKpHIIT.

10) CnocoOsl 3amycka KoMaH 1. BbI30B cripaBKH.

11)  Omeparmuu ¢ Bektopamu. [IpaBuiia BEKTOPHO# aareOphi.

12) CpaBuenue BekTopoB. [Ipocreiiiue rpaduku. BeinoaHeHne cepun Ko-
MaHJI. Y CTaHOBKa OMOIHNOTEK

13) Jlormueckue omeparuu. MatemaTrueckue oneparuu. [IpaBuia mosropa
BekTopoB (Recycling Rule).

14)  Pabota ¢ JOTHYECKUMH BEKTOpaMHU.

15) HWupaekcanus BekTopoB. /loGaBieHue 3aeMeHTOB K BekTopy. CBoicTBa
BEKTOPOB.

16) ®yukuuu sort u order

Pasnen 2. Tabauubl, HUKJBI, UTepanuu, rpaguka u Apyrue CJIOKHbIE
KOHCTPYKIIUM B si3bike R

Tema 4. TaOmunel 1 0oJiee CI0KHBIE TUIIBI JaHHBIX.

Tewma 5. [{ukiibl U BEKTOpPHBIE UTEpALUH, rpaduKa.

1) CrnosxHbI€ JIOTUYECKUE OTIePaIIUU.

2) dakTopsl U QYHKITUS SUMMary.

3) dynkius sample.

4) OyHKIUU TIepecedeHus, OObEAMHEHUS U BHIYUTAHUS PJIEMEHTOB BEKTO-
pOB.

5) Pabora ¢ Tabnuamu. Beibopku u3 Tabauil.

6)  Tab6muna @umepa "Upuc". [IpoBepku ycioBuit

7) [{MKIIBI C TOJICYETOM MTOBTOPOB.

8)  Peamusarus metona Monte-Kapio.

9)  BexTopnas uteparis, cemeiictBo Gynkiuit apply.

10) bazosas rpaduka - pynakmwms plot.

11) IIpoaeunyras rpaduka maker ggplot2.

12)  ocTpoeHHe THCTOrpaMM, TEIUIOBBIX KapT M OJIOKOB Ipa)uKOB.

Pa3nen 3 Mcnosib30BaHne MaKeTOB U3 «BceseHHOH tidyverse», cHHTaKCHC,
punbTpanus, Tpanchopmanus u padbora ¢ raTamMu
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Tema 6. KommnekcHbie onepanuu Hal TAOJTUYHBIMHU TaHHBIMH.

Tema 7. CnoxHble onepaiyy Hajl 1aTaMU U CTPOKaMH B TaOJIHLIE.

Pa3znen 4 CraTucTH4ecKHe MeTOAbl U MOAETHPOBAHHE YPO:KAHWHOCTH IO
BHEIIHUM MeTeO0AaHHbIM

Tema 8. CrarrcTrueckuii aHaJlu3 ¢ MOMOIIIbIO si3bIKa R.

Tema 9. MoaenupoBaHue yposkailHOCTH 1O BHEIITHUM METEOJaHHBIM.

1)  Ilaker dplyr. 3arpy3ka TaOJUYHBIX TaHHBIX.

2) Oco6ennoctu tibble. ®unpTpanus qaHHBIX B TA0JIATIAX.

3) CopTupoBKa IaHHBIX B TaOIHUIIAX.

4) ['pynnupoBka TabauuHbIX AaHHBIX. [enouku komaH.

5) Tpanchopmanyu TaOJIUYHBIX TaHHBIX.

6) OObenuHeHne TalIuIl 10 KITIoUYy .

7) TpancnonupoBaHue TabIIHII.

8) Pabota co cTpOKOBBIMHE JaHHBIMH CpelicTBaMU makeToB dplyr.

9) Pabota ¢ JOorn4eckuMu JaHHBIMU cpelicTBaMu makeToB dplyr.

10) UNIX Bpewms, npeoOpa3oBanue naT pa3HbIX (OPMATOB B CTaHIAPTHHIC
it R gopmartel cpencrBamu maketo dplyr
Pa3nen 4 CraTucTudyeckue MeTOAbl U MOJIeJIMPOBaHNE YPOKAWHOCTH MO BHEII-
HHUM MeTe0JaHHbIM
Tema 8. CTaTncTHyeckunii aHAIU3 € MOMOLIBIO A3bIKA R.

1)  Pacuér koppensiuu B R.

2)  Awnanuz pacrpeeNieHus 0 TUCTOrPaMMaM.

3) TecT Ha HOPMATBHOCTH PACTIPEICTCHHUS.

4) CemelicTBO KOMaH[ '"nuHeWHas monensb'. MHTeprperanns NaHHBIX JIH-
HeitHoi Mozeau. O1leHKa KauecTBa MOJICIIH.

5) MHuosxecTBeHHast perpeccusi B si3bike R.

6) JlucrniepcuoHHbIN aHanu3 B si3bIke R.

7) VY ci10Bus B3aMMOJEHUCTBUS IEPEMEHHBIX

8) OTtnnune Gopmara XpaHEeHUsI METEOJaHHBIX OT CTAHJAPTHOTO BUJA.

9) Pabota ¢ makeTom rnoaa. Pacuer cymmbl akTUBHBIX TeMIiepaTyp. Ouiib-
Tpauus 1o reorpaduyeckoi 6JIM30CTH JaHHBIX MeTeocTaHui. [locTtpoenue uroro-
BOHM MOJEIH

Kpurepuu ouenuBanus:

OuneHka «OTJMYHO» BBICTABISICTCS CTYJIEHTY, €CIIM JIEMOHCTPUPYIOTCS: TIy-
OOKO€ U NMPOYHOE YCBOEHHE MPOrpaMMHOT0 MaTepuaia MOoJHbIe, TOC/Ie0BaTEIbHbIE,
IpaMOTHBIE W JIOTMYECKU HW3JIaraéMble OTBETHI MPU BUIOU3MEHEHHM 3a/laHusi, CBO-
00JIHOE BJIaJIEHUE MaTE€pPUAJIOM, TPaBUILHO 0OOCHOBAHHBIE IPUHSTHIEC PEIICHMUS.

OueHka «XOpPOLI0» BHICTABJISETCS CTYACHTY, €CIU JEMOHCTPUPYIOTCS: 3HAaHUE
MPOrpaMMHOr0 MaTepuasa rpaMOTHOE U3JIOKEHUE, 0€3 CYIIeCTBEHHBIX HETOYHOCTEN
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B OTBCTC Ha BOIIPOC, MPABUJIIBHOC NPUMCHCHHUC TCOPCTHYCCKUX 3H3HPII>1; BJIaACHUC
HGO6XOI[I/IMBIMI/I HaBbIKaMU IIPX BBIITOJIHCHUU IMPAKTHYCCKUX 3aaa4.

O]_[eHKa «YAOBJETBOPUTEJIBbHO>» BBICTABIICTCA CTYACHTY, CCJIM ACMOHCTPHU-
PYIOTCiA: YCBOCHHMC OCHOBHOI'O Marcpuaja, Ipu OTBCTC JAOIYCKAIOTCA HCTOYHOCTH,
IIpu OTBCTC AAIOTCA HCAOCTATOYHO IIPABUIIBHBIC q)OpMYJ'II/IpOBKI/I, HApymacTcs I10-
CJICOOBATCIBHOCTD B HU3JIOKCHUU IIPOTPAMMHOIO MaTCpHrajiad, UMCIOTCA 3aTPyAHCHUA
B BBIIIOJTHCHHUM ITPAKTUICCKUX 33I[2[HI’II>1.

IlepeyeHb BONIPOCOB, BLIHOCUMBbIX HA MPOMEKYTOYHYIO ATTECTALMIO 3a4€T
1) [loHATHE O MOAENAX U MOJIEIIUPOBAHNH.

2) 3HaYeHMsI MOJICTTUPOBAHNS B HAYYHBIX UCCIICAOBAHMIX 110 arPOHOMHH.

3) CtpykTypa u GyHKIIMHA MOJIEITH.

4)  Yto npejcraBisieT co00M MaTeMaTHYECKOE MOICITUPOBaHKE?

5) DrTalibl IOCTPOCHHSI MATEMATUIECKON MOJIEIH.

6) Knaccudukanus MareMaTnueckux MOJICIIEH.

7) OCHOBHBIE XapaKTEPUCTUKA MAaTEMATUUECKUX MOJICIICH.

8) Ponp MaTemMaTH4eCKOT0 MOICTUPOBAHMSI TIPU TPOCKTUPOBAHUH TEXHO-
JIOTHH yIpaBJIeHUs TPOAYKIIMOHHBIM MTPOILIECCOM arpo(UTOIIEHO30B.

9) Omnpenenenre AeTEPMUHIPOBAHHBIX I CTOXaCTUIECKUX MOJIETICH.

10) TpeboBauus, NpeaBbABISICMBIC K MATEMATHUSCKUM MOJICIISIM.

11) Craructuyeckas 00pabOoTKa SMIUPUICCKUX JTaHHBIX.

12)  AnmpokcuMarus MOJyYCHHBIX JaHHBIX.

13)  Perpeccust u KOppEIAIHSL.

14)  OpHOdakTOpHAS PErPECCHOHHAS MOJICb.

15) Tloka3aTenu KadecTBa pErpeCCHOHHON MOJICIIH.

16) HopmanbHas TUHEHHAS MOCTh MHOKECTBEHHOU PETPECCHH.

17)  Ot60p (hakTOpOB U METOABI IIOCTPOCHUST MHOKECTBEHHOM JIMHEHHOMN
KOPPEIALMOHHON U PETPECCUOHHBIX MOJEIEH.

18) Kunaccudukanus u BUIbI BDEMEHHBIX PSIOB.

19) Knaccudukarnms mporHo3os.

20)  Pacyer qOBepUTEIBHBIX HHTEPBAJIOB MPOTHO3UPOBAHMUS, aJICKBATHOCTh U
TOYHOCTH MOJEJICH.

21) T'padudeckuii METO PEIICHUS 3aJIa4H JTMHEHHOTO IPOTPAMMHUPOBAHUS.

22)  CHMILICKCHBIM METOJI PEIICHUS 3aaul JMHEHHOTO MPOTPaMMHUPOBAHUSI.

23)  OcCHOBBI 33724 ONTHMH3AIHH.

24)  Pa3paboTka MOEH M0 J0POIHS ITOYB.

25)  Pa3paboTka MOJenu MoCeBoB.

26) IIpoexTHpoBaHHE arpOTEXHOJIOTHH.

27)  Kak knmaccuuuupyroTcst METOIbI ONTUMHU3AIIHN ?

28)  Buubl Mozeel, HCIIOIB3yEMbl B arpOHOMUH.

29) JluHaMHYECKHE MOJICIIH.
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30) MopenupoBaHue PH TUIAHKPOBAHUN YPOKAWHOCTH KYJIBTYP.

31) OcHOBHBIE MPEICTABICHUS O MOJCIMPOBAHNH. ba3oBbIe IOHATHUS U TEP-
MUHBI.

32)  OcHoOBHBIE THITBI MOJIENICH. IX cpaBHUTENbHAS OIICHKA U O0JIACTH MTPH-
MeHeHus. COBpeMEHHbIE 33/1a4 Pa3BUTUS MAaTEMAaTUYECKOIO0 MOJICIIMPOBAHUS B IKO-
JIOTUH, TIOYBOBEJICHUU U arpOXUMUMU.

33) Craructuueckue mozenu. HopmanbHoe pacnpenencnue. BeIOOpKH u re-
HepaibHas COBOKYNMHOCTh. OCHOBHAs 007aCTh MPUMEHEHHSI B 9KOJIOTHH, TOYBOBEIE-
HUU U arpOXUMHUHU.

34) HmwurammonHsie Moaenu. VX 3a1adun, BOSMOXXHOCTH U OTPaHUYCHUSI.
OcHoBHas 00J1aCTh MPUMEHEHHS B 9KOJIOTUH, IOYBOBEICHUHN M arPOXUMHUHU.

35) I'padossie mogenn. Mx 3amaun, BOBMOXKHOCTH ¥ orpaHuueHust. OCHOB-
Has 00J1acTh MIPUMEHEHHUS B 9KOJIOTMH, TOYBOBEACHUU U arPOXUMUMU.

36) TaGmuunbie moaenu. X 3apa4un, BO3SMOKHOCTH U orpaHnndeHusi. OCHOB-
Has 00J1acTh MPUMEHEHHUS B SKOJIOTMH, TOYBOBEACHUU U arPOXUMUMU.

37)  Perpeccuonnsie Mojenu. VX 3a1a4u, BO3MOKHOCTH M OTPAHUYCHUSI.
OcHoBHast 00J1aCTh MPUMEHEHHS B 9KOJIOTUH, IOYBOBEICHUHN M arPOXUMHUHU.

38)  OcHOBHBIE MOHATHS PETPECCUOHHOTO aHanm3a. Turel perpeccun. Mx
NPUKIIaHAs UHTEPIPETALUs B 9KOJIOTUHU, TOYBOBEJACHNUN U arpOXUMHUH.

39) Meroa HaMMEHBIIHUX KBaaApaToB. OOIACTH €ro MPUMEHEHHUS.

40)  OreHka KauecTBa perpecCHoHHON Mojesi. CriocoObl yIydIlIeHUs Kave-
CTBa PErpeCCUOHHOI MOJIENIN B HKOJIOTUH, TOYBOBEICHUN U arpOXUMHUH.

41) MmuoxecTBeHHas perpeccus. Ee npeumyiecTBa u HegoctaTku. OCHOB-
Hast 00J1acTh MPUMEHEHUS B DKOJIOTUH, TIOYBOBEACHUN U arPOXUMUH.

42) TlpoctpancTBeHHBIC MOJeU. OCHOBHAsI 00J1aCTh IPUMEHEHUS B 9KOJIO-
I'MH, TOYBOBEJACHUM U arPOXUMUHU.

43)  Koppensiwst psaoB auHaMukd. OCHOBHAsE 0071aCTh MPUMEHEHHS B 9KO-
JIOTUH, TIOYBOBEJICHUH U arpOXUMHUHU.

44)  OreHka TOYHOCTH MPOrHo3a. OCOOEHHOCTH TTOMCKOBOTO IPOTHO3MPOBA-
HUS B DKOJIOTHH, TIOYBOBEICHUU U arPOXUMHUH.

45) Teocratuctuka. [IpocTpaHCTBEHHO KOOPIMHUPOBAHHBIC JTAHHBIC U UX
UCTIOJIb30BaHUE B DKOJIOTHH, IOYBOBEICHUU M arPOXUMHH.

46) Mogenu npencTaBICHUs POCTPAHCTBEHHBIX JAHHBIX. PacTpoBhIii 1
BEKTOPHBIN noaxoa. [Ipumepsl mpuMeHeHns B SKOJIOTHH, TOYBOBEJCHUH U arpOXH-
MUHU.

47)  HHTepnonsuus NpOCTPAHCTBEHHBIX MaHHBIX. OCOOCHHOCTH IPUMEHEHUS
B OKOJIOTHH, TTIOYBOBEJICHUU U arpOXUMUMU.

48) Kiaccudukanus NpoCcTPaHCTBEHHBIX JaHHBIX. OCOOEHHOCTH UX MPUME-
HEHUS B OKOJIOTUH, TIOYBOBEJICHUU U arPOXUMHUH.
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49) T'eomnpopmanroHHBIE MaTeMaTHYeCKue Mojien. OCHOBHAs 00JIaCTh
MPUMEHEHUS B DKOJIOTUH, TIOYBOBEICHUN U arPOXUMHH.

50) CpaBHUTEIBHBIN aHAIU3 PACTPOBBIX M BEKTOPHBIX MOJICIICH IPOCTpaH-
CTBEHHBIX JaHHBIX. VX mpenmytiecTBa U HepoctaTku. OCHOBHAS 00J1acTh MPUMEHE-
HUS B 9KOJIOTHH, TTIOYBOBEJICHUU U arpOXUMUHU.

51) Kak MOXHO CO3/1aBaTh HOBBIC TEMAaTHYECKUE CIIOM T€OMH(POPMAIINOH-
HBIX MOJICJIEH U CUCTEM C UCIOJIb30BAaHUEM METOJIOB MATEMATUYECKOTO MOJEIUPO-
BaHUS?

52) MouenupoBaHUe MPUTOTHOCTH 3eMEb H PUCKOB 3€MJICTIOH30BAHHS.
[TepcniekTUBHBIC 33141 IPUMEHEHUS MOJICTICH OIICHKU B SKOJIOTHH, TTIOYBOBEICHUN U
arpOXHUMHH.

53) Awnanu3 uudpoBbix Mojenei penbeda. [ludpossie kKapThl U MOACTH pe-
abeda. OcCOOEHHOCTU WX MPUMEHEHHS B IKOJIOTHH, TOYBOBEJACHUHU U arpPOXHUMHUMU.

54)  Anre6pa xaprorpaduueckux Mojenei. [[pumeHeHne anredpanvyeckux u
JIOTUYECKUX OTepalliid MPU CO3aHUH HOBBIX TeMaTtnueckux cioes ['UC.

55) T'enepanm3arys MPOCTPAHCTBCHHBIX JaHHBIX. OCOOCHHOCTH reHepaIu-
3aIMH MPOCTPAHCTBCHHBIX JTAHHBIX B IKOJIOTHH, [IOYBOBEJACHUHN M arPOXHUMUM.

56) HMmuTtarmoHHOE MOJCIMpOBaHKe. IMUTAIHS PUPOIHBIX ITPOIIECCOB.

57) Merox MonTte-Kapiio. OcoOeHHOCTH €ro MPUMEHEHHUS B 9KOJIOTHH, TI0Y-
BOBEJICHUU U arPOXUMHH.

58) HmuTanoHHOE MOJCIUPOBAHKE MTPOAYKIIMOHHOTO mpoiiecca. [Ipumepsr
MMUTAMOHHON MOJIEIN POCTa PACTCHUM.

59) MopaynbHas opraHu3anys KIMUATAIIMOHHBIX Mojienel. [Ipumepbl MoTyIib-
HOTO UMUTAITMOHHOTO MOJICITHPOBAHMUS.

60) IlepcrneKTHBBI pa3BUTHS MATEMATHUYCCKOTO MOJICIIMPOBAHUS B SKOJIOTHH,
MOYBOBEICHUH U arpOXUMUH.

61) Hcnonbs3oBaHue rpadOoBBIX MOJIEIEH IS PEIICHUS 3a/1a4 OI[CHKH MPH-
TOJTHOCTH 3€MeJTb B OKOJIOTHH, TOYBOBEICHUU U arPOXUMHH.

62) Hcmomb3oBaHKE METOOB MATEMATHUYECKOTO MOACTUPOBAHHUS JJIs Pelie-
HUS ONTUMHU3AIMOHHBIX 32/1a4 B 9KOJIOTHH, TIOYBOBEICHUN U arpOXUMHH.

63) IIpumep UCMOIB30BAHUS PEIPECCHOHHON MOJICIIH B DKOJIOTHUH, TIOYBOBE-
JICHUH WJIM arpOXUMHUM.

64) Hcnoap3oBaHuEe METOA OCPEIHEHUS Psia TMHAMUKHA CKOJIB3SIIUM OK-
HOM.

65) OcoOeHHOCTH BHIOOPA HAMITYUIIIETO TPEHIA Psijia AMHAMHUKHU B 9KOJIOTHH,
MTOYBOBEICHUH U arPOXUMUH.

66) Ilpoueaypa u 3a1a4u OIICHKH HAJMYKS aBTOKOPPEIISIIMU B PSTy JHHA-
MUKH.

67) OcoOeHHOCTH MOCTPOCHUS YPABHEHHUS aBTOPETPECCUH B IKOJIOTHH, ITOY-
BOBEJICHUU U arpOXUMHMH.
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68) [IIporeaypa u 3a1a4u OICHKH aBTOKOPPEIISAIIUN MEXKITY 2 psIaMH JTaH-
HBIX B 9KOJIOTHH, TIOYBOBEICHUH U arPOXUMUH.

69) Pacder TouHOCTH ITPOTHO3A MO KOIDPHUIIMEHTY pacX0XKICHUS B IKOJIO-
TUH, TIOYBOBEJICHUU U arPOXUMHH.

70)  HHTepmoysAus TaHHBIX IO METOY OOBIYHOT'O KPHHHUHTA B SKOJIOTHH,
MOYBOBEICHUU U arpOXUMUHU.

71)  VHTepmonsus TaHHBIX [0 PETPECCUHOHHOMY YPaBHEHUIO CBSI3U Tapa-
MeTpa ¢ peiabedoM B IKOJIOTHH, TOYBOBEJCHUN U arPOXUMHH.

72)  CriocoObI reHepaIr3aliy KapTorpaduaecKiux MOJICICH METOIOM CKOJIb-
3s11ero okHa B pamkax ['HC.

73) MaremaTnuecKkoe MOJICIIMPOBAHNE U AJITOPUTM PEIICHHUS ONTHMH3AIH-
OHHBIX 337124 C BBIJICJICHHEM Ha KapTaX ONTHUMAIbHOU CTPYKTYPHI IPEHAKHOU CETH C
nomMouisro moaenen ['NC.

74)  MaremaTnyeckoe MOJICITUPOBAHKE U AITOPUTM aHAJIM3a 3aBUCHMOCTH
MOTEHIIMAIBHON MPOTYKTUBHOCTU OT TTyOHMHBI TPYHTOBBIX BO/I.

75)  CnocoObl aHATM3a M MATEMATUIECKOTO MOJICITUPOBAHHMSI 3aBHCUMOCTH
MOTCHIIMAIBHON MTPOTyKTUBHOCTH OT CE30HHOW JUHAMUKH BJIAKHOCTH TIOUB.

76)  CrocoObI aHaIM3a ¥ MOJCIMPOBAHUS 3aBUCHMOCTH ITOTEHITHATLHOM
MPOyKTUBHOCTH OT MOYBEHHOTO TAKCOHA, TPAHYJIOMETPUYECKOTO COCTaBa M IJIOT-
HOCTH TIOYB.

77)  OcHOBHbBIC OCOOCHHOCTH aHAJIN3a U MOJICMPOBAHHUS CTATUYCCKUX U M-
HAMUYECKHUX CUCTEM B DKOJIOTUH, TOYBOBEICHUU U arPOXUMHUH.

78)  Merononoruueckue 0COOCHHOCTH YKOJIOTHIECKOTO MATEMATHIECKOTO
MOJICTTUPOBAHUSI.

79)  OcHoBHbIE POOJIEMBI U IPUHIIUITHAIBHBIC OTPAHUYCHHSI HCITOJIb30Ba-
HUS METOJIOB MAaTEMAaTHUYE€CKOTO MOJICTUPOBAHUS B 9KOJIOTUH, TOYBOBEACHUH U arpo-
XUMUH.

80)  Jlust perreHUs] KaKuX MPUKIAJIHBIX 33724 MOKHO HCITOJIb30BaTh SKOJIO-
TrUYeCcKue TeonH(OOPMAIMOHHBIC MOICII U CUCTEMBI?

81) Kakue MeToapl MaTeMaTHYECKOTO MOJICIIMPOBAHMS HCITOJIb3YIOTCS B
KJTacCU(PUKAIINN TTIOYB B SKOCUCTEM?

82) Kak npoBoautcst KapTorpad@uyeckoe MOACINPOBAHNIE BO3CHCTBUS HC-
TOYHHKOB 3arpsi3HCHUS aTMOC(Ephl Ha CUTYaIlMOHHBIX ¥ TeHEPaIbHBIX TIaHaX 00b-
extoB OBOC?

83)  Urto mo3BosIET CMOCIUPOBATh U aTh KOJUYECTBEHHYIO OIIEHKY 3KOJIO-
TUYECKUX PUCKOB peaTn3aliid KOHKPETHOTO MPOEKTA 3eMJICTIOIb30BAHUS ?

84) Kakumu MeToaMU MaTEMaTHYSCKOTO MOJICIIMPOBAHUS OTPEACIISIOT
HKOJIOTUYECKU 3HAUYUMBbIE (haKTOPHI?
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85) Kakumu MeronaMu MaTeMaTHYECKOTO MOJICIIMPOBAHUS ONPEACIISIOT
(GYHKIIMOHATBHYIO 3aBUCUMOCTD KauecTBa 0a30BbIX KOMIIOHEHTOB IKOCHCTEM OT
9KOJIOTUYECKU 3HAYUMBIX (PaKTOPOB?

86) 1D, 2D u 3D mojenu mpoCTpaHCTBEHHOM OpraHU3alliy JICCHBIX YKOCH-
CTEM.

87) Maremarndeckoe MOJCIIMPOBAHUE MIPOIIECCOB BIAronepeHoca B paMKax
JIECHBIX dKOCUCTEM.

88) MaremaTnyeckoe MOJCIMPOBAHKE MTPOIIECCOB IHEPTOMEPEHOCA B PaM-
Kax JIECHBIX 9KOCHCTEM.

89) Maremaruyeckoe MoaenupoBanue moTokoB CO, B paMKax JIECHBIX KO-
CHCTEM.

90) MaremaTuveckoe MOJICITUPOBAHUE MOYBEHHBIX IIOTOKOB MAPHUKOBBIX
ra3os.

[Tpu nucranumoHHO# (opme O0OyueHHs MpoLeAypa OpraHU3alMu U MpPOBE/e-
HUSl DK3aMEHa OCYILIECTBISETCS B COOTBETCTBUU C PermaMeHTOM IpoOBEIEHHs MPO-
MEXKYTOUHOM aTTECTallMd C MPUMEHEHHEM IUCTAHIIMOHHBIX 0Opa30BaTEIbHBIX TEX-
HOJIOTMH B YCIIOBHSIX NMPEIYyNPEXKACHUS PACIPOCTPAHEHUS HOBOW KOPOHABUPYCHOU
uH(pexkuuu Ha Tepputopun Poccuiickoin @denepanuu.

6.4. Onucanne noka3artesieil 1 KpUTepueB KOHTPOJIS YCII€eBAEMOCTH,
ONMUCAHNE HIKAJ OlleHNBAHUSA

6.4.1 OueHoYHbIe CPeACTBA TEKYIIEro KOHTPOJIS YCIeBaeMOCTH

OLIEHKA 3HAaHWU U YMEHUM ITPOBOJUTCS HA KaXKIOM 3aHATHM:
* Ha JICKIMOHHBIX 3aHATHUAX -C MOMOILBIO IMCBMEHHBIX OTBETOB HAa BOIIPOCHI 10
JEKIIMOHHOMY KYypCY,
* Ha IPAKTUYECKUX 3aHATHUSX - C TIOMOILBIO BBINIOJHEHUS 3aJaHUNA CBOErO Bapu-
aHTa ¥ MUCHbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI M O(POPMIICHUU pe-
3yJbTaTOB pabOTHI B BUJI€ HAY