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AHHOTAIMA

paboueiil mporpaMMbl yueOHON AUCIUTUTMHBI
®T/. 01 «<Benenue B 3k0J0ru4eckoe MoJaeJMpoBaHue Ha si3bIKe R»
JUIA TIOATOTOBKM OakasiaBpa Mo HaMpaBICHUIO
05.03.06 — Dkosorus U NPUPOIONOJIH30BAHUE
HaMpPaBIEHHOCTH DKOJIOTUS U YCTOMUNBOE Pa3BUTHE, ATPOIKOJIOTHS

eabp ocBOeHUs1 AMCHMIVIMHBI: JlaHHAs QUCHMIUIMHA OPUEHTHPOBAHA HA
dbopmupoBaHue y OakajaaBpOB 3HAaHHWM, YMEHHUM M HABBIKOB MO TEOPETUUYECKUM
OCHOBaM, 0a30BbIM JJIEMEHTaM, HWH(OPMAIIMOHHO-METOJUYECKUM BOIIPOCAM H
NPAaKTUYECKUM  HaBbIKAM, CBSI3aHHBIM C  MOHUTOPUHIOM,  OLIEHKOW |
MOJETTMPOBAHMEM MOTOKOB MaPHUKOBBIX Ta30B.

MecT0 AUCUMIVIMHBI B Yy4eOHOM IUIaHe. JIUCIUIUIMHA  SIBJISIETCA
(baKynbTaTUBHON JUCIMIUIMHOW y4eOHOro IjlaHa IO HAMNpPaBJICHUIO MOJATOTOBKH

05.03.06 — Dkosorust ¥ MPUPOAOIIOIH30BAHNUE, OCBAUBAETCS B / CEMECTPE.

TpeGoBaHuA K pe3yJIbTATAM OCBOEHUS AUCHUILUIHHBI: B pE3y/IbTaTe
OCBOCHHUS JUCITUIUIHHBI POopMUPYIOTCS caeayromue kommereHnn: [TKoc-1.7; [TKoc-3.2

Kpatkoe conep:kanue qucmuminnbl: CTpykTypa si3bika R. OcoOble 3a1aumn.
CriocoOb1 3amanms nepemMeHHo. Komanabl u 6a3oBblie (pyHKIMH. THITBI BEKTOPOB.
HNunamudeckass tunusanusa. KoHcomb mporpamvel R. Omepanuu ¢ BEKTOpaMHU.
[IpaBuna BekTopHO# anreOpel. CpaBHeHHe BeKTOpoB. IIpocteiimme rpaduky.
Breimoninenne cepunm KomaHA. YcTaHOBKa OubOnuorek. Jlorumueckue omepaiuu.
Marematuueckue omneparnuu. IIpaBuma moBropa BekTopoB (Recycling Rule).
[locnenoBatenbHOCcTU. PaGoTa ¢ jmormyeckumu BekTopaMu. MHIekcamusi BEKTOPOB.
JloGaBneHue 371eMEeHTOB K BeKTOpY. TaOmullbl, IKUKIIbI, UTepaluy, rpaduka u Apyrue
CJIOXHBIE KOHCTPYKUUM B si3bike R. Cnoknble jnorumdeckue omnepanuu. DakTopsl U
¢ynkius summary(). Oynkuus sample(). OyHKIIUU TiepecedyeHus, 0ObEAUHEHUS U
BBIYMTAHUS DJIIEMEHTOB BeKTOpoB. Pabora c Ttabmuumamu. BwiOopku u3 Talmuil.
Tabmuma dumepa "Upuc". IlpoBepku ycimoBuid. [IuKiabl ¢ moacdeToM MOBTOPOB.
Peamuzanus meroma Monte-Kapno. BektopHas utepaius, ceMeHCTBO (QyHKIIHMA
apply. bazoBas rpaduka - dbynkums plot. IlpoaBuayTas rpaduka maker ggplot2.
[TocTpoenue rucTorpamMm, TEIUIOBBIX KapT U OJ0KOB rpadukoB. 3arpy3ka TaOJIUIHBIX
nanHbiX. OcobOenHoctu tibble. ®unprpamus naHHbeIXx B TaOmumax. CopTHpOBKa
JaHHBIX B TaOnumax. [pynmupoBka TaOMWMYHBIX JaHHBIX. llemoukw KomaH.
Tpanchopmaruu  Tabnuuubix JaHHBIX. OOBeAWHEHWE TAOMUI] TIO  KIIOUY.
TpancnionupoBanue tabnui. Pabora co CTPOKOBBIMH JaHHBIMH CPEJICTBAMHU MAKETOB
dplyr. Paboraiite ¢ jormyeckumu naHHbIMH cpenctBamu makeToB dplyr. UNIX
BpeMsi, TpeoOpa3oBaHUE JaT pa3HbIX (OpMaTOoB B CTaHAapTHBIC Juisi R dopmarts
cpenctBamu maketoB dplyr. Pacuér koppensumu B R. AHanu3 pacnpeseneHus 1o
ructorpaMmaM. TecT Ha HOPMaJIbHOCTH pactpeaenceHus. CeMelcTBO KOMaHI
"muHeiHas mozaens". MIHTepnperalysa naHHBIX JUHEHHOU Moaenu. OlieHka KadyecTBa
Mojend. MHoxecTBeHHas perpeccus B si3bike R. JlucnepcronHsiii aHanus B s3bIke R.
YcnoBust B3anmoiericTBrs iepeMeHHbIX. OTinudre popMara XpaHEHUST METEOJaHHbIX
oT craHmaptHoro Buja. PaGora ¢ maketom rnoaa. PacueTr cymMMmBl aKTHBHBIX
temmneparyp. Ounptpamus mo reorpaduueckol OMM3OCTH JTaHHBIX METEOCTAHITUH.
[TocTpoeHne UTOroBoi MoIeIN

)Oﬁluaﬂ TPYA0EMKOCTH JUCHHIUIMHBI cocTaBiseT 3 3auérHple equHuibl (108
9acoB).

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4ET



1. lleab ocBOeHHUSI JUCHUILIHHBI

JucuunnuHa «BBegeHue B 3K0J0ruyeckoe MoAeJUPOBaHHE HA sA3bIKe R»
dbopmupyeT mporecc yMEHUH U HABBIKOB IO TEOPETHUUECKUM OCHOBaM, 0a30BBIM
aJeMeHTaM, UH(HOPMAIIMOHHO-METOUYECKIUM BOMPOCAM M MPAKTUYECKUM HaBBIKaM,
CBSI3aHHBIX CO CTATUCTHUKOM, aHAJIU30M JAHHBIX, CTATUCTHUYECKUM MOJICIHMPOBAHUEM
Y UX IPUMEHEHUEM B KOJIOTHH.

2. MecTo TMCUMILUIMHBI B Y4eOHOM mpouecce
JucunmimnHa «BBeleHrue B JKOJOTMYECKOE MOJEIMPOBAHME Ha A3bIKE R»
BKJIIOYEHA B BapUATUBHYIO 4YacTh (haKyJbTaTHUBHBIX IUCIUIUIMH Y4eOHOro IUIaHa.
JucuuniuHa «BBeneHWe B HIKOJOTMYECKOE MOJCIMPOBAHUE Ha SI3bIKE R»
peanusyeTrcs B cooTBeTcTBUU ¢ TpeboBaHusamu OI'OC, OMOIT BO u YyebHoro miaHa
no HanpasiaeHuto 05.03.06 — Dkonorust ¥ TPUPOIONOJIH30BAHHKE.

OCo0EHHOCTBIO JAUCIUIUIMHBI SIBISETCS TO, YTO OHA TECHO B3aMMOCBS3aHA C
JTUCHUIUIMHAMH 0a30BOM W BapuaTMBHOW uactu mo HampaBieHutro 05.03.06 —
DKOJIOTHS W TIPUPOJIOTNIONB30BaHUE M SBISIETCS GopMupyromieil y 0OakalaBpoB
COBPEMEHHBIE TIPEJCTABICHUS O MPAKTUYSCKUX U TEOPETHUCCKUX OCHOBAX, 0a30BBIX
AJIEMEHTOB, CBSI3aHHBIX C CTAaTUCTUKOW, aHAJIM30M JaHHBIX, CTATUCTUYECKUM
MOJICTTUPOBAHUEM U UX MPUMEHEHUEM B SKOJIOTHH.

Pabouas ImporpamMmma JUCHUITIINHBI «BBC}IGHI/Ie B 3KOJIOI'MYCCKOC
MOICIIMPOBAHUC HaA A3BIKC R» L MHBAJIMAOB HW  JIMI C OI'PaHUYCHHBIMUA
BO3MOXHOCTAIMHU 300pPOBbA pa3pa6an>IBaeTc;1 HWHIWBUAYAJIBHO C Y4CTOM
0COOCHHOCTEH HCI/IXO(l)I/ISI/I"IeCKOI"O pPa3BUTHUA, WHIWUBHUAYAJIbHBIX BO3MOXXHOCTEM H
COCTOSAHUA 3J0POBbS TAKHUX 06y11a}011114xc;1.

3. [lepeyeHb MJIAHNPYEMBbIX Pe3yJIbTATOB 00yUeHUsi Mo JucHuNIuHe «BBenenue
B IKOJIOTHYeCKOe MO/IeJIUPOBAaHNe HA A3bIKe R» COOTHeCEeHHBIX ¢
IUVIAHUPYEMBbIMH Pe3yJbTaTaMHi OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMbl

N3ydenne nanHON y4eOHOM IMUCIMILIMHBI HAMpaBJICHO Ha (popMHUpOBaHHE Y
00y4JarommXxcs KOMIIETSHIINH, MPeICTaBICHHBIX B TabmuIe 1.

4. CTpyKTYypa H colepKaHue TUCHUILIHHBI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILUIMHBI 110 BUIaM padoT
o ceMecTpam
OO6mrast Tpymo€MKOCTh TUCIUIUIMHBI cocTaBisier 3 3ad. en. (108 wacos), mx
pacmpeneneHue o BUaaM padoT 1Mo CeMeCTpaM MPEACTABICHO B TaOIuIe 2.



Tabnura 1

TpeOoBaHus K pe3yJbTaTaM OCBOCHHS YUeOHOM IMCHUILVIMHBI «BBeleHre B IKOJIOrH4ecKoe MO/IeJIMpOBaHNe HA si3bike R»

00pabOTKH M aHANK3a JaHHBIX
- 3aKOHOMEPHOCTH
(hopMHUpPOBaHKUS TTOTPEITHOCTH
W3MEpEeHNs Ha dTarax oToopa
po0, TpaHCTIOPTHUPOBAHUS,
XMMUKO-aHAIUTHIECKOTO
aHam3a u

(hopmupoBanus 6a3 TaHHBIX
3arps3HEHUS OKPYXKarolen
cpensl

- Cioco0s1 00paboTKH,
aHaJIM3a U CHHTE3a
MPOU3BOACTBEHHOM, TIOJIEBOM
1 mabopaTopHOH
9KOJIOTMIECKON HHPOPMAIHH.

- aHAIM3UPOBATH MOYYCHHBIC
JlaHHbIe 13 porpamm Maplnfo,
Surfer, SASPlanet, Q-gis, llvis,
EasyTrase u Saga

- OMKCHIBATH TIOJTYYECHHBIE
PE3YABTATHI IIPH MOIEBHIX U
11a60paTOPHBIX METOAX

- HHTEPIPETHPOBATH TaHHBIC
JIMCTaHIIMOHHOTO
30HINPOBAHUS 3eMITH

- BBISIBJISIT ICTOYHHUKH, BU/IBI U
MacmTadbl TEXHOTCHHOTO
BO3JICHCTBUS

- IPOTHO3MPOBATH TC WIIH WHBIC
pOOJIEMBI aHTPOIIOT €HHOT'O
xapakrepa

Ko WNupukartopsl B pesynbprarte n3ydyeHus: yaeOHOM JUCIUILUIMHBI 00YYaroIUecs! TOJIKHBI:
Ne KOMHLGITG Conepxanue KOMIIETSHITH
n/m KOMITETEHINH (WK €€ 4acTh) 71 3HATh yMETh BIIAJIETh
HIIAH
1. [IKoc 1 |Bnamers OCHOBHBIMH METOJAMH HAyIHO- IMKoc-1.7 00pabOTKH aHAIN3a M CHHTE3a |- 00pa0OTKH aHAIM3a M CHHTE3a | - METOJaMH PabOoThI B
HCCIIeI0BaTeIbHOM NeITeIbHOCTH, BKITIOYAs Brazers MPOW3BOJICTBEHHOM, TIOJIEBOM U | TPOM3BOJICTBEHHOM, NosieBod 1 | mporpammax Maplnfo, Surfer,
METO/IBI 0TOOPA U TOJIEBBIX MCCIIETOBAHMIMA OCHOBHBIMH 71ab0paTOpHOM 3KOJIOrHYecKoi | maboparopHoii skonoruueckoii | SASPlanet, Q-gis, 1lvis,
OCHOBHBIX KOMIIOHEHTOB 9KOCHUCTEM, METOXaMH uHpopmanuu, UH(DOPMAINH, METOIAMH EasyTrase u Saga
TpOBEICHHsI Ta0OPATOPHBIX aHATM30B U ;i?;mb()pmum“ -MeToIbl 00paboTKH, COCTABJICHHUSI KOJIOTHYECKUX U |- METOaMHU 00pabOTKH,
CTATUCTHUYECKON 0OPabOTKH MOMyIaeMbIX weenenopanni, | CHCTEMATH3ALMN, aHAIN3A TEXHOTCHHBIX KapT, cOopa, aHajM3a U CHHTE3a
JAHHBIX, YKOJIOTHYECKOr0 MOJICIUPOBAHUS U reocraTncTiueck | AHQOpMarmu, popMupoBanust | 06paboTKH, 17a00pPaTOPHBIMU IPOU3BOACTBEHHOM, MOIEBOH
TPOTHO3UPOBAHUSI, YKOJIOTHIECKOTO oif u 0a3 JaHHBIX 3arpA3HEHHS MeTOolaMU ¥ J1abopaTopHO¥
MOHUTOPHHIA U CUCTEMHOT'0 aHAJIN3a CTATHCTHYECKOH | OKPYXKAIOIIEH CPEmBbl, - hopmupoBanys 6a3 JaHHBIX | 9KOJOTUYECKOH MH(POpMAaLHH,
NpOOIEMHBIX SKOJIOTHYECKUX CHTYalHi, oGpaboTku -merogamu OBOC, BBIABIATD | 3arpsI3HEHUSI OKpYKarollei METOAAMH COCTABIICHHS
DKOJIOTMYECKOr0 HOPMUPOBAHH, JaHHBIX B WCTOYHUKH, BUIBI U MACIITA0Bl | CPE/bL, BBISBIST HCTOUHUKH, | 9KOJOTMYECKUX U
npoextuposanus 1 OBOC, ucnonb3oBanust OKOJIOTHH 1 TEXHOIEHHOr0 BO3IENHCTBHUS BHUJIbI U MacIITa0bI TEXHOIEHHBIX KapT, cOopa,
I'C v naHHBIX TUCTAaHIMOHHOTO Zﬁgﬁ ?OHOHBOB - TEOPETHYECKHE OCHOBBI TEXHOI'CHHOI'0 BO3ACHCTBHA 00paboTKH,
30HJUPOBAHHUS — JIICTaHIHOHHOTO - paboTath B 6a30BbIX - (hopmupoBanus 6a3 ZIQHHBIX
e 30HANPOBAaHMS 3eMIIH, porpammax Ma}plnfq, Surfer, |3arps3HeHHs OKpyXaromei
MHCTpYMeHTOB i | BOSMOKHOCTH TEXHHYECKHX SASPlanet, Q-gis, llvis, cpezbl
TeXHOJIOr il CPEZACTB VIS ONTYUEHHUS, EasyTrase u Saga - MeToJlaMH 0TOOpa Npod 1

MIPOBEACHHS XMMHUKO-
AQHAITUTUYECKOTO

aHaJIN3a BPEIHBIX BEIOPOCOB
B OKPY)KaIOIIIYIO CPENy,
MOYBEHHBIX, IKOJIOTNIECKUX
HCCTIeIOBaHMN, 00pabOTKH,
aHaJN3a U CHHTE3a
MIPOM3BOACTBEHHOM, NIOJEBOU
1 1ab0paTopHOit
AKOJIOTMYECKON MH(POpMAIII
pazpabateBath [ UC-mipoexT
C IPUMEHEHHNEM JTaHHBIX
JIICTaHIIMOHHOTO
30HUPOBAHHUS JUIS
WCTIONIb30BAHUS UX B
00J1aCTH SKOJIOTHHU H




- BBINTOJHATH TPEOOBaHUA
CHCTEMBI TEXHUYECKOT'0
peryimpoBaHus pu
nposeaeHnn OBOC, OOC,
HKOJIOTMYECKOr0 MOHUTOPHHTa
- 0TOMpaTh MPOOBI ¥ IPOBOIUTH
XMMHUKO-aHATUTHIECKUN
aHaJIi3 BPEeHBIX BHIOPOCOB B
OKPYXKAaIOLIYIO CPey,

- 00pabaThIBATH,
aHaJIM3UPOBaTh U
CHHTE3MPOBaTh
MPOU3BOJICTBEHHYIO, MOJIEBYIO
1 1abopaTopHYIO
9KOJIOTUYECKYIO
nH(opMaIuIo, COCTABIATh
HKOJIOTUYECKHE U
TEXHOT'CHHbIE KapThI

IIPpUPOAOIIOJIb30BaAHUA

I1Koc 3

OO0mnanarh 3HaHUAMU B 001aCTH

UH()OPMALIMOHHO-METOINY ECKOTr0 00eCTIedeHHsI
KOHTPOJIbHO-HAI30PHOM JESITETBHOCTH,
BKJIFOUAS METO/IBI OTOOPA U TIOJIEBBIX
00cIIe0BaHMi OCHOBHEIX KOMIIOHEHTOB

9KOCHCTEM, CTATUCTHYECKOU U

re0CTaTHCTUYECKOH 00pPa0OTKHU MOTydaeMbIX
JAHHBIX, SKOJIOTHYECKOI0 MOACIUPOBAHUS U
IIPOTHO3UPOBAHUS, SKOJIIOTHIECKOI0
MOHHUTOPHHIA U CHCTEMHOI'0 aHaJIN3a
MIPOOJIEMHBIX SKOJIOTMYECKUX CUTYaIHH,

OKOJIOTHIECKOI'O HOPMHUPOBAHUS U

MpoeKTHpOoBaHus, ucnonb3oBanus I IC u
JAHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHM,
9KOJIOTHUECKOro KOHTpois u ayanta, OBOC u

OOC c npumeHeHneM H(POBBIX
HWHCTPYMEHTOB M TEXHOJOTHH

TTIKoc-3.2
O06nagaTh
3HAHHUSIMH B
obmacru
HH(OPMALIUOHHO-
METOINYECKOTO
obecrieueHus
9KOJIOTHYECKOTO
MIPOSKTHPOBAHUS
it
kaprorpadupoa
HUSA C
MIPUMEHEHUEM
uuQpOBBIX
HHCTPYMEHTOB K
TEXHOJIOT Uit

bazoBsie uncieHHbIe
MaTeMaTHYECKHUE MOJIEITH
pacdeTa MpoJyKTHBHOCTH
9KOCHUCTEM T10
KIMMaTUIECKUM JaHHbIM
[IpuHIume! BIOOpa 1
AQHAJIMTUYECKUE BO3MOKHOCTH
UCIIOJIb30BaHMSI COBPEMEHHBIX
METOJUK U METOJIOB B
MPOBEACHUH OHOIOTNIECKOTO
MOHHUTOPHHIA COCTOSHUS
OKpYXarolen cpenbl

AHanu3upoBaTh u
npeoOpa3oBaTh  JaHHbIE B
UMeEIONMXcsl 0a3bl JAHHBIX IS
ux KOPPEKTHOT'O
UCIIOJIB30BAaHUSl B YHCIIEHHBIX
MaTeMaTHYECKUX MOJIEISX
HPOAYKTUBHOCTH 3KOCHUCTEM
Bectu MaTeMaTU4YECKYIO
00paboTKy W aHAM3UPOBATH
HoJTy4aeMble Pe3yabTaThI
OMOJIOTMYECKUX METOI0B
HCCIIEIOBAHUSL.

HasbikamMu HancaHust
[IPOCTEHMIINX CKPUIITOB Ha
sA3bIKe R, TO3BOISIOMMX
YHCICHHO MPUMEHSTh
pa3IIYHBIE MaTEMAaTHIECKUE
MOJIENTN IPOTYKTUBHOCTH ISt
MOTYYEeHHUS TOTeHIINAIBHOM
YPOKalHOCTH 110
KIUMaTHYECKUM JaHHBIM
dopMaMU U METOAAMU
OCYIIECTBJICHUSI KOPPEKTHOM
HMHTEPIIPETALNH ITOTYIEeHHBIX
JTaHHBIX




TabOnuia 2

Pacnpesesienne TpPyA0EMKOCTH JUCHMILIMHBI 110 BHIaM padoT nmo / ceMecTpy

TpyroéMKocTh
qac.
Bua yueOHo# padoThl / B TOM B 1.4. mo 7
umncie ceMecTpy
I
OO0mas TpyA0EMKOCTb JUCIUILINHBI TI0 y4eOHOMY IUIAaHY 108 108
1. KonTakTHas padora: 54,25 54,25
AyautopHas padora 54,25 54,25
nexyuu (JI) 18 18
npaxmuyeckue 3ausmusi (113) 36(4%) 36(4%)
KOHMAaKmuasi paboma Ha npomesicymourom konmpoine (KPA) 0,25 0,25
2. CamocTosiTesannasi padora (CPC) 53,75 53,75
camocmosmenbHoe U3yyeHue pazoenos, Camonoo02omoska (npopabomxa 44,75 44,75
U nosmopenue 1eKYUOHHO20 MAMepUand u Mamepuana y4eoHuKos u
YUEOHbIX NOCOOULL, NOO2OMOBKA K NPAKMUUECKUM 3AHAMUIM U M.O.)
Iloozomoska k 3auémy (KOHmpo.v) 9 9
By npomexyro4HOro KOHTpOJIA: 3a4€T
* B TOM YHCJIe TIPAKTHYECKas MOATOTOBKA
4.2 Conep:kaHue IMCUUNIMHBI
Tabmuna 3
TemaTnyecknii JIaH y4eOHOH QM CHUNIMHBI
HaumeHoBaHue pa3/iesioB M TeM JUCIUTLIMH Aymutoprast | Bueayurop
e Bcero pabora Hasi padoTa
J | 13 | IIKP CP
Pa3nen 1. BBeneHue - CTpyKTYpbI M THIIBI JAHHBIX B 27 6 | 10 11
si3bike R
Pa3nen 2. Tabauupl, HUKJIbI, HTEPAIUN, TPAPUKA H 23 4 8 11
JAPYrue cJ0KHbIe KOHCTPYKIHH B si3bIKe R
Paszgen 3. UcnoJib30BaHue HAKETOB U3 «BCEJICHHON» 25 4 10 11
tidyverse, cunrakcuc, puabTpamnus, TpanchopManus u
padora ¢ naramu
Pa3nen 4 CtaTucruyeckue MeTobl 1 MOJIeJIUPOBAHNE 23,75 | 4 8 11,75
YPOKAaHHOCTH M0 BHEIIIHUM MeTeO0AaHHBIM
KOHTaKTHas pabota Ha mpoMekyTogyHOM KoHTpose (KPA) 0,25 0,25
[ToaroroBka K 3a4éTy (KOHTPOJIb) 9 9
Bcero 3a 7 cemecTp 108 | 18 | 36 | 0,25 44,75
HToro mo gnucuuimnjimHe 108 18 | 36 | 0,25 4475

Pa3nen 1. BBenenune. CTPyKTYpbI U THIIBI JAHHBIX B si3bike R

Tema 1. BBegenue 60a30Bbie MNOHATHSA A3BIKA R.

[Ipeamer u 3amaun aucuuruinHel. [ yero ucnonb3yetrcsa R. Ctpykrypa si3bika R.
Oco0pie 3amaun. CriocoObI 3aaHus TIepeMeHHoN 3HaueHnsi. KoMaHbl 1 0a30BbIe
¢byakmun. Tumnel BekTOpoB. THITEI BeKTOPOB. J[MHaMU4ecKass TUITHU3AIHS.

Tema 2. OCHOBHBIE THIIBI JAHHBIX.

®opmatr CSV. Bepcuu nporpammsl R. OcoOeHHOCTH yCTaHOBKHM TporpamMm R u
Rstudio. ITone3nsie ccpuiku. Koncons nporpammel R. OxHa nporpammsl Rstudio.

Uto Takoe ckpunt. CrnocoOsl

3anmycka KoMaHja. Bei3oB chnpaBku. R kak




KanbKyJsaTop. Onepaunu ¢ Bekropamu. [IpaBuna BekTopHo# anredpbl. CpaBHEHHE
BekTopoB. Ilpocteiliine rpaduku. BeimonHeHue cepur KOMaH[I. Y CTaHOBKa
OubIMOTEK

Tema 3. BekTOpHBIE Onepanum.
Jlornueckue omnepanuu. Matemaruueckue omnepanuu. [IpaBuna moBTopa BEKTOPOB
(Recycling Rule). TlocnenoBarenbHoct. PaboTa ¢ JOTMUYECKUMH BEKTOPAMH.
WNupexcanust BeKTopoB. [[oOaBneHne 31eMeHTOB K BeKTOpy. CBOMCTBa BEKTOPOB.
Oyukiuu sort u order

Pazgen 2. TaGauubl, UUKJIbI, HTepPaluH, rpauka H JApyrue CJIOKHbIE

KOHCTPYKUMH B A3bIKe R

Tema 4. Tabauubl u 00J1€€ CI0KHBbIE TUIBI JAHHBIX.
Cnoxunble jorumyeckue onepauuu. Dakropbl W QyHkuus summary(). OyHKuMS
sample(). Dynkuuu mnepeceyeHusi, OOBEAUHEHUS W BbIUUTAHUSA BJIEMEHTOB
BekTOpOB. PaboTa ¢ Tabnuuamu. Beibopku u3 tabnun. Tabnuma dumepa "Upuc".
IIpoBepku ycnoBuii

Tema 5. Llukiabl 1 BeKTOPHBIE HTePALNHU, IPaduKa.
Huxiel ¢ moacyeroM moBTOpOB. Peammzauus merona Mourte-Kapno. BekropHas
utepanus, cemeiictBo ¢yHkuuid apply. bazoBas rpaduka - ¢yskmus plot.
[IponBunyras rpaduka maket ggplot2. Iloctpoenue rucrorpamm, TEIJIOBBIX KapT
1 OJIOKOB TpauKoOB.

Paznen 3 HMcnmoub30oBaHMe NMaKeTOB M3 «BCeJeHHOH tidyverse», CHHTaKCHC,

bunsTpanus, Tpanchopmanusa u padora ¢ JaramMu

Tema 6. KomniiekcHble onepanuu HaJ TA0JMYHBIMU TAHHBIMH.
[Taker dplyr. 3arpy3ka TabiauunbiX gaHHbIX. OcoOeHHocTH tibble. dumbTparus
naHHBIX B TaOnumax. CopTupoBKa JaHHBIX B Tabiunax. [ pynmupoBka TabIMYHBIX
nanubiX. Iemouku xomana. Tpancdopmaruu TabauyHbIX HaHHBIX. OObeIHMHEHUE
TabuI] 0 Kitouy. TpaHCTOHUPOBaHWE TAOIHII.

Tema 7. Cii0:kHbBIe ONIepaluy HAl 1aTAMU U CTPOKAMU B TadJiuile.
PaGora co cTpokoBBIMH JaHHBIMU cpeacTBamMu TakeToB dplyr. Paborabite ¢
JOTUYECKMMU  JaHHBIMH  cpenctBamu  maketoB  dplyr.  UNIX  Bpewms,
npeoOpa3zoBaHue JAaT pasHbeIX (GoOpMaToB B cTaHAapTHbie maia R dopmarts
cpenctBamu makeToB dplyr

Paznen 4 CrarucTuyeckue MeTOAbl M MOJEJUPOBAHUE YPOKAWHOCTH 110
BHEIITHUM MeTeOoJaHHbIM

Tema 8. CTaTHCTHYECKHUIT aHAJIU3 C MOMOIIBIO A3bIKA R.
Pacuér xoppensuumm B R. AHanu3 pacnpeneneHuss mo ructorpammam. Tect Ha
HOpPMaJIbHOCTh  pacnpeneneHus. CemelcTBo KoMaHj 'NMWHEWHas MOJelNb'.
Nutepnperanuss AaHHBIX JHHEHHOW Moxaenu. OIlleHKa KadecTBa MOJCIH.
MuoxecTBeHHass perpeccusi B sizbike R. JlucnepcronHbld aHanu3 B si3bike R.
Y cioBUs B3aUMOJECUCTBUS NEPEMEHHBIX

Tema 9. MonesiupoBaHue YpPOKANHOCTH 10 BHEITHUM METEOJAHHBIM.
Otnuune dopMaTta XpaHEHHS METEOJaHHBIX OT CTaHIApTHOro Buaa. Pabota ¢
rnmaketoMm Irnoaa. Pacuer cymMMbl akTUBHBIX Temiepatyp. @uiabTpanus 1o
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reorpaduueckoil OJIM30CTH JAHHBIX METEOCTAHIIUH.

MOACIN

[ToctpoeHne HTOrOBOU

Ipeamer u 3agauyu qucuunaInHbl 4.3 Jlekuuu/ npakTu4eckne 3aHATHSA

Ta6nuna 4
Conep:xanue JeKIUi/ MPAKTHYECKHX 3aHATHI H KOHTPOJbHbIE MEPONPHUSITHS
Dopmu Bux
Ne Ha3zpanue pazgeia, Ne 1 Ha3BaHMe JeKI Uit/ PYeMbIe | OILHOIO Koa-Bo
n/n TEMBbI NPAKTHYECKHUX 3aHATHI KOMIIeT R 1 | 4acoB
MeponpUSITHS
eHIIHH
1. Paznen 1. BBegenue. CTpyKTYphI U THIIBI JAHHBIX B A3bIKe R 16
Tema 1. Beenenue Jlekius Nel Brenenue 0a3oBbie IKoc-1.7; | VeTHBIN onpoc 2
0a30BBIE TOHATHUS MOHATHS s3bIKa R. 11Koc-3.2
s13pIKa R IMpakTryeckoe 3ansaTre Ne 1. [IKoc-1.7; | Pemenue 3anau 2
OcHOBBI s13bIKa R. TKoc-3.2
Tema 2. OcHOBHEBIE Jlextiusg Ne2 OCHOBHBIE THIIBI [IKoc-1.7; | Pemienue 3aga4 2
THIIBI JAHHBIX. JTAHHBIX. [TKoc-3.2
IMpakTryeckoe 3ansaTre Ne 2. [IKoc-1.7; | Pemenue 3anau 2
Hurepdeiic cpensl pazpaboTkn MKoc-3.2
Rstudio.
IMpakTryeckoe 3ansaTre Ne 3. IIKoc-1.7; | Perienue 3amau 2
3arpyska JIaHHBIX. [Koc-3.2
Tema 3. Bekropubie | Jlekuus Ne3 Bekropusie oneparun. | 1IKoc-1.7; | Vernerit onpoc 2
omepanun HKoc-3.2.
IMpakTryeckoe 3ansaTre Ne 4, IIKoc-1.7; | Perrenne 3amau 2
BeKTOpHBIE Onepanuu [Koc-3.2
IpaxTrgeckoe 3ausTre Ne 5. IKoc-1.7; | Pemienune 3amaq 2
CI10KHBIE OIepaluy Hajl 11Koc-3.2
BEKTOpaMHu
azjes 2. Tabaunbl, HUKJIbL, HTEPAINH, IPapUKa U IPYTHe CI0KHbIE KOHCTPYKIHH
2 P 2. Tab p p py Py 12
B fi3bike R
Tema 4. Tabmuier u | Jlexiust Ne4 TaGumuibt u 6onee IKoc-1.7; V CTHEL OO 2
ooree CIIOKHBIE | CIIOXKHBIE THITBI JAHHBIX. [Koc-3.2 P
THUIIBI JAaHHBIX IIpakTrgeckoe 3ausTre Ne 6. HKoc-1.7; 2
ITpoBepKH YCIOBHIA MKoc-3.2 | Pemmenue sanau
IIpakTrdeckoe 3ausTre Ne 7. [Koc-1.7; 2
Pabora ¢ Tabauiamu B R MKoc-3.2 | Pemenne sajad
Tema 5. Hukaer u | Jlekuus Ne5 Bekropusie onepanuu. | HKoe-L.7 oo o0 o 2
BEKTOPHBIC gllfoc'f?_ P
wrepaumy, rpaduka [IpakTudeckoe 3ansTre Ne 8. HK(c))f: 5 | Pemenue sanau 2
I{MKIIBI ¥ BEKTOPHBIC UTEPAITHH. :
[IpakTudeckoe 3anstre Ne 9. HKoc-1.7; 2
I'paduka B s361ke R MKoc-3.2 | Peuienne 3anad
3 Pazpen 3. UcnoJib30BaHne NAKETOB U3 «BCeJleHHOM tidyverse», CHHTaKCHUC, 14
unbTpanus, tpancopmanus u padbora ¢ 1aTaMu
Tema 6. Jlexnus Ne6. KommiekcHbie ITKoc-1.7; 2
KomrutekcHbie oreparuu Hajl TaOJTHYHBIMU MKoe-32 | yernprit ompoc
oreparuu Hajl JIAHHBIMA
TaOIMYHBIMH [Ipaxtuyeckoe 3ansiTue Ne 10. [Koc-1.7; PelleHIe 33184 2
JTAHHBIMH. DubTpalys JaHHBIX B TA0IMIAX. TIKoc-3.2 !
IMpaktuueckoe 3ausitue Ne 11. IKoc-1.7; 2
MKoc-3.2 | Pemienue 3amau

Ilemoukn KomaH]
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Dopmu Bux
Ne Ha3zpanue pazgeia, Ne 1 Ha3BaHMe JeKI Uit/ pyeMble T Koa-Bo
n/n TeMbI MPAKTHYECKUX 3aAHATH I KOMIIET 1 | 4YacoB
MeponpPHsITHSI
eHINH
IMpaktuueckoe 3austie Ne 12. IKoc-1.7; 2
OO6beanHeHne TaOIHUIL 10 K0Ty MKoc-3.2 | Pemenne sanay
Tema 7. CrnioxxHble Jlextust No7. ClnoxHBIE Oepalum Koc-1.7; N 2
MKoc-3.2 | YCTHBIN ompoc
orepanuu Hazl HaJl JaTaMH M CTPOKaMH B TaOJIHIIE.
JaTaMu U cTpokamu | IIpaktudeckoe 3anstue Ne 13. IKoc-1.7; 2
B TaOJIULIE. PaGora co CTPOKOBBIMH JITaHHBIMH B [Koc-3.2 | peyrenne 3anau
TadIuIEax
IMpaktuueckoe 3austie Ne 14, IKoc-1.7; 2
Pabora ¢ 1aTamu B TaOJIHIAX. MKoc-3.2 | Pemiere 3anad
4 Pa3znen 4. CTaTHcTHYECKHE METOIbI M MO/IeJIHPOBAHHE YPOKAWHOCTH 1O BHEITHUM 12
MeTeOIaHHbIM
Tema 8. Jlexuus Ne8. CraTrcTHUECKUH IIKoc-1.7; | VcrHBIN ompoc 2
CraTucTuyecKu AHAJIN3 C [IOMOILBIO sI3bIKa R. [TKoc-3.2
aHanu3 ¢ nomomplo | IMpakrtuueckoe 3anstue Ne 15. [IKoc-1.7; | Pemenue 3amau 2
si3bika R Pacuér koppessiimu B R. [TKoc-3.2
IMpaktuueckoe 3austre Ne 16. [IKoc-1.7; | Pemienue 3a1a4 2
JIMCTIepCHOHHBIH aHaJN3 B SI3bIKE MKoc-3.2
R.
Tema 9. Jlekrus Ne9. MonenupoBaHue [Koc-1.7; | VeTHBIN ommpoc 2
MonenupoBanue YPOKaHHOCTH 110 BHEIITHUM MKoc-3.2
YpOKaitHOCTH 110 METE0JJaHHBIM
BHEIITHUM IMpakTryeckoe 3ansaTre Ne 17. [IKoc-1.7; | Pemenue 3amau 2
METEOIaHHBIM PaboTa ¢ TakeToM rnoaa. [Koc-3.2
IMpakTryeckoe 3ansaTre Ne 18. [IKoc-1.7; | Pemienue 3a1a4 2
IMocTpoenne NpoayKIUOHHOMI IKoc-3.2
MOJICIIH.
Tabmuna 5
Hepequb BOINPOCOB Ui CAMOCTOATEC/IBHOI0 H3YYCHUA TUCIHTUIIIIMHBI
Ne TS [T, W IlepeyeHb paccMaTpuBaeMbIX BONPOCOB JIJIsi CAMOCTOSITEJILHOTO
n/m ’ H3y4YeHHSs
Pa3nen 1. BBenenue. CTpyKTYpBbI H THIIBI JaHHBIX B si3bIKke R
Tema 1. Beenenne 6a3oBsie TIK-2; IIK-21; OIIK-2
HOHATHUA A3bIKa R 1. S3pku mpemmecTBeHHUKH R
2. R vs Python, cpaBHeHHE S3BIKOB
Tema 2. OCHOBHBIE THITBI 1 BpemenHble psyibl Kak THIT IAHHBIX B R
JTAHHBIX. 2. (DakTOpHBIE IAHHBIC B TEHOMHUKE
Tema 3. BektopHbie onepanuu 1. CpaBHeHve MATPHIT 1 BEKTOPOB
2. MarprdHbIe orepanyy B SKOTIOTN
Paznen 2. Tabauibl, HMKJIbl, HTEPALIMH, TPAPUKA M IPYTHe CI0KHbIE KOHCTPYKIMHU B si3bIke R
Tema 4. Tabmuuer u 0Ooxee | IIK-2; IIK-21; OIIK-2
CIIOYKHBIC TUTIBI JTAHHBIX 1. CuursiBanue ganHbx Excel
2. TloxkmoveHue K pessIIMOHHBIM 0a3aM JaHHbBIX
Tema 5. Huxner u Bextopusie | [IK-2; [IK-21; OIIK-2
uTepanuu, rpaduka 1. Tloctpoenwme kapT B R
2. 1luMKIbI, WCTONHSAEMBIE HAa MHOTOMPOIECCOPHOW CHCTEME
napajieIbHO
Pazgnen 3. MHcnmoab3oBaHMe TmakeTOB M3 «BCeJeHHOH tidyverse», cHHTakcuc, QuIbTpanms,
TpaHcopmanus U padoTa ¢ JaTaMu
Tema 6. KommiekcHbie TIK-2; T1IK-21; OIIK-2
olepanuy Haj TAOJTUIHBIMH 1. S3ex SQL
JAHHBIMU. 2. Cpasuenue dplyr c makerom pandas si3eika Python
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Ha3spanue pasjeiia, TeMbl

Hepeqeﬂb paccMaTpuBaEMbIX BOIIPOCOB IJ1 CAMOCTOATE/IHbHOT0

n/n H3y4YeHHS

Tema 7. Cnoxusie omnepanuu | [1IK-2; T1K-21; OI1K-2

HaJ| JaTaMd U CTPOKaMU B 1. TIporHo3upoBaHUE BPEMEHHBIX PSIOB

TabmuIe. 2. PerynsipHbie BbIpaXeHHS JUIS TIOUCKA IO TEKCTY
Pa3nen 4. CtaTHCTHYECKHE METOBI 1 MOIEJIMPOBAHHE YPO:KAWHOCTH 10 BHEIIHIUM METEOIAHHBIM

Tema 8. CtaTHCTUYECKUIT
aHaJIu3 ¢ IOMOMILIO A3bIKa R

[K-2; TIK-21; OIIK-2
1. Byrcrpen B s3bike R
2. Kpurunr B si3bike R

Tema 9. MonenupoBaHue [K-2; T1K-21; OI1K-2
YPOKaitHOCTH IO BHEIIHUM

METEOJaHHLIM

1. TlapcuHT METOIAHHBIX C caiiTa rpS.ru
2. Jlpyrue 4uclieHHbIE MOJIETH MTPOAYKTHBHOCTH IKOCHCTEM

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

IlpuMeHeHMe AKTUBHBIX U HHTCPAKTUBHBIX 06pa3OBaTeanmx TEXHOJIOT UM

Tabnuma 6

Tema u ¢popma 3aHATHS

HanveHnoBaHmne HCIIOJIB3yeMBIX

AKTHBHBIX H HHTEPAKTHBHBIX

00pa30BaTeILHBIX TEXHOJIOT Wil
(hopm 00yueHMsT)

TaOJIMYHEIMU JaHHbBIMH

1 Jlextiug Nel Beenenne 0a3oBeie moHsaTHd a3b61ka R, | JI Jleknug-pusyanuzanus

2. Jlexknusa Ne2 OcHOBHBIE TUIIEI JAHHEIX. JI Jleknus-Busyanuzanus

3. | Jlekmust Ne3 BeKTopHBIE OTIIEpaIlHH. JI | Jlekuus-Bu3yanuszanus

4 Jlekimg Ne4 TaOmuuer m Oosiee ciioHbBIE THMBI | JI Jlexumsi-Bu3yanu3anus
JTAaHHBIX.

5 Jlexiusa No5 BektopHble onepaiuu. JI Jleknug-Busyanuzanus

6 Jlekiua  Ne6. KommiekcHble omnepanuu  Hax | JI Jleknusa-Busyanuzanus

7 Jlekua Ne7. CnosxHble omepauuu Haa gatamu u | JI
CTPOKaMH B TaOJIHIIE.

Jleknusa-Busyanuzanus

8 Jleknua Ne®. CtaTUCTHYECKUI aHAIU3 C IIOMOINLIO | JI
si3bIKa R.

HCKHI/IH'BI/ISY&HI/B%}HI/IH

9 Jlekiua Ne9. MogenupoBanue yposxkaitHoctd mo | JI
BHEITHUM METEOJaHHbIM

HCKHI/IH'BI/ISY&HI/B%}HI/IH

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS ATTECTAIUSA 10
UTOraM OCBOEHUS TUCUUILTHHBI

Pa3nen 1. BBenenune. CTPyKTYpbI U THIIBI JAHHBIX B si3bike R

Jleknusa Nel BBenenue 0a30BbIe MOHATHA A3BIKA R.

1. Tlepeuncnute ciocoObl MPUCBOCHUS 3HAYCHUI TepeMeHHoi B R
2. Kakoli U3 TUNIOB IaHHBIX B BEKTOPAX MPU KOHBEPTAIIUU UMEET HAaUBBICIINN PUOPUTET

3. Tlepeuucnure NpUUMHBI HOMYISPHOCTH s3bIKa R
IIpakTuyeckoe 3ausiTue Ne 1

1. Co3spaiite BekTOp, coaepskaiuii 3HaueHus ot -10 go 10

2. BpiOGepute n3 31010 BeKTOpa 3 1o 5 3JeMeHT

3. YMHOXETE B MOJIYYCHHOM BCKTOPEC BCC 3HAUCHUSA HA 3
Jleknus Ne2 OcHOBHbBIE THIIBI JAHHBIX.

1. Kakne HCEAOCTATKU C€CTh y TUIIA NAHHBIX CIIUCOK?

2. Tloyemy TabauILly SIBJISIFOTCS YACTHBIM CIIy4aeM CIHCKOB?

3. Uewm MaTpuIlbl OTIAMYAIOTCS OT TaOIHIL?

IIpakTuyeckoe 3aHsiTue Ne 2

12




1. Co3spaiite HOBBIH poekT B Rstudio

2. TlpounTaiite conepxkumoe CSV daitna cpencreamu Rstudio

3. CoxpaHHUTE TEKCT CKPHUIITA MO CUUTHIBAHUIO JaHHBIX U3 (hailiia B OTAETBHBIN CKpUNT (haiin
IIpakTnuyeckoe 3ansaTue Ne 3

1. 3arpysute mannble CSV (aiiia B mamMsATh B BUJE TaOIUIIBI, IPOITYCTHB TEPBBIE TPU CTPOKH.

2. 3arpy3ute JaHHBIE CSV (paiiina B maMATh B BHJIE TaOIHIIBI, B35B MEPBYIO CTPOUYKY B Ka4eCTBE

3aroJIoBKa.

3. 3arpysute naHHbIe CSV (aiiya B MaMsATh B BUJE TAOJIHIIBI, C PA3IEIUTEIEM ;).
Jlexkuus Ne3 BekTopHbIe onepanuu.

1. Yro takoe recycling rule?

2. YT0 mpou30HAeT Npu NEPEMHOKEHUHN YUCICHHOTO M JIOTHYECKOTO BEKTOpa?

3. Kakue neiicTBUS BBIMOJIHSIIOTCS UHTEPIPETATOPOM MPH UCTIONHEHUH Koja X[x>10]?
IpakTuueckoe 3ansaTue Ne 4

1. BriGepure u3 BekTopa Bce eMeHThl Ooubiie 10, Ho Menbiie 157

2. Tlocuwmraiite ckonbko B BekTope letters rmacHbix Oyks?

3. OOwbenuHHTE BEKTOP cojepxaiiuii 3HaueHus ot 1 1o 20 u Bekrop letters?
IIpakTuueckoe 3anaTue Ne 5

1. TlonmyuwTe U3 TAaHHOTO BEKTOpA BEKTOP, B KOTOPOM OYACT OOpaTHBINA MOPSJIOK JIEMEHTOB?

2. BcraBbre uncio 99 B cepeMHy JaHHOTO BEeKTOpa?

3. TlepecraBbTe B BEKTOpPE MECTAMU TIEPBBIN U TOCIEAHUI dJIEMEHT?

Paznen 2. TaGauubl, NUKJIbI, HWTEpPanuH, rpauka H Jpyrue CJIOKHbIE
KOHCTPYKUMH B f3bIKe R

Jlekumsi Ne4 Tadauubl v 60s1ee CI0KHbIE THIIBI JTAHHBIX.

1. Yewm sBisiroTCsI CTOJIONBI B TaOMUIIAX ?

2. Ilouemy ecnu B Tabnwuile BRIOpaTh CTPOKY, pe3yabTaToM OyaeT Tabmuima?

3. Ilepeumcnure Bce HW3BECTHBIE BaM CHHTAKCHUYECKHE CIIOCOOBI TOJy4eHHUs CTOJIONa H3
TaOIULIBI?

IIpakTuyeckoe 3ansaTue Ne 6

1. Coszmaiite cnyuaiinpie 1000 HykimeoTHI0B, coxpaHuB ux B BekTop DNA, mocuuraiite
KOJIMYeCTBO HYKJIeoTU10B A u T, ux moso ot obmeit mmuHabl JJHK n 3anumure pesynbprat
B BeKkTOp ‘dna_at’

2. Cozpnaiite BEKTOp, B KOTOPOM 3allMCaH MPOU3BOJIbHBIM HAOOP JAaTUHCKUX OYKB JAJTUHHON He
meHee 10000 cuMBOJIOB M MOCUUTANTE KOJIMYECTBO COTJIACHBIX

3. BwiGepute cmyuaiiHbIM 00pa3oM u3 jaTuHCKoro andasura 300 OykB M TOCYUTAl B
MOJIyYMBILIEMCS JOJIO TJIACHBIX

IIpakTuyeckoe 3ansaTue Ne 7

1. Bpluucnuth cpeaHee JUid KaKIOM KOJOHKHM TaONMIBI iris, 3a HCKIIOYEHHEM KOJOHKH
“Species” u cobepute pezynpraT B ciucok (list)

2. OtcopTupyiite Bce BUJIBI B TAOIUIE iris O CpeHEH ATMHHE JenecTKoB. PesynbTar nomkeH
ObITh (DAaKTOPOM C rpaJalusiMU B BHUJIE UMEH BUJOB C MPABUJIBHON MOCIEAOBATEIHHOCTHIO
YPOBHEH.

3. Tlo nanubeiM Tabmunbl ‘diamonds’(maker ggplot2 ) mouuTaiiTe CpeaHIO0 CTOMMOCTH IE€HBI
Kapata Juis OprutrnanToB goposke 10008 mist kax ol kareropuu sipkocTy (clarity)

Jleknust Ne5 BekTopHble onepamnuu.

1. OOBsCHUTE, TOYEMY YacTO PEKOMEHIYIOT H30eraTh NCI0JIb30BaHue KoMaH bl for B s3bike R

2. Tlepeuncrnute Bce U3BECTHBI BaM (DyHKIIHH U3 cemeiicTBa apply

3. OOwsacauTe moyeMy maket ggplot2 cranm Gosee mpuMeHseM Ha MPAKTHKE, Y€M CTaHIapTHAsA
rpaduueckas nojacucrema R

IpakTHyeckoe 3ansaTue Ne 8
1. Bwruucnure uncno [Tu metomom Monre-Kapio

IIpakTuuyeckoe 3ansitue Ne 9
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1. Tocrpoiite rpaduk 3aBUCMMOCTU JANHHbI YAILETUCTUKOB OT JIHHHBI JIENIECTKOB IS KAKI0T0 BUIA U3
TaOJINIIBI IriS

2. HOC’I‘pOfITG TUCTOIrpaMMy pacClpeacjaCcHus JJIMH Yallc JUCTUKOB U3 Ta6J’II/IHI)I iris

3. Toctpoiite rpaduk GpyHkImu y=Cc0s(X)
Paszgen 3 Hcnmosib30BaHMe MaKeTOB M3 «BCeJeHHOH tidyverse», CHMHTaKCHC,
¢puabTpanus, rpanchopmanus u padora ¢ FaramMu
Jlekuus Ne6. KommiiekcHbie onepanun HaJ Ta0JMYHBIMUA JAHHBIMHU

1. Cpencramu dplyr Haiinure MakcuManbHOE 3HAYEHKE JUIMHHEI JeTlecTKa BUa Setosa B Tabmune «Mpucy

2. Cpencteamu dplyr cosnaiite cyMMapHyIo TabNMILy CpeIHIMX 3HAUEHHIT MOKa3aTeNei 11 BceX BHIOB U3
tabmuis! «Mpuc»

3. Cpencreamu dplyr cosnaiite Tabnuiy 3Ha4eHni TonbKo aist Buaa Versicolor u3 tabmumsr «Upucy
OTCOPTHPOBAHHYIO 0 YOBIBAHHUIO [UTHHHBI JIETIECTKA

IIpakTnueckoe 3ansitue Ne 10
1. Komann s dplyr
2. Kak Cpe€acTBaMu dplyr BO3BECTH 3HAUCHUE BCEX 3HAUCHUM KOJIOHKU B KBagpat
3. Hoquy JJIA CO3JaHUA CBOAHBIX Ta6J'II/ILI HY)XHa MpeaABapUTEIbHad IrpynrmnupoBKa
IpakTuueckoe 3ansaTue Ne 11

1. Mone3ysck «HAKNHHETOM» HOCTPOHTE IpadHK 3aBUCKMMOCTH JTUHHBI JIEHECTKOB OT JUIMHHBI YaIIeIUCTUKOB
6oibIre 2cM it Ta0uiel «pucy

. TTonmp3ysiCh «MAWITUHIOM) MIOCYUTANTE KOJINICCTBO PACTEHUI KaXKI0ro Braa B Tadmuiie «puc»

2
3. TMomb3ysick «maiimuarom» Ilo nameeM Tabmumsl ‘diamonds’(maxer ggplot2 ) moumTaiiTe CpeaHION
CTOMMOCTb LIEHBI KapaTa Juist OpuiiranToB gopoke 1000$ mist kax ol kareropuu sproct (clarity)

IIpakTuyeckoe 3ansitue Ne 12

1. Ucnonbsys ta6muusr airline u flights nocuuraiite y kaxux aBuanuHuii camble GoJIbIINE CPETHHUE 3aEPKKHU
peticoB

2. Wcnonbsys Tabmunsl airline u flights cosnaiite criucok asponopToB NpUHUMAIOIIMX Peiichl U3 a3pONopTa
New York

Jlekums Ne7. Ciio:kHbIe ONIEPAlAM HA/I JATAMHM U CTPOKAMM B TadJmIie.
1. UYro takoe ynusepcasnbHoit FOHMKC Bpems
2. OnumuTe 6a30BbIii CHHTAKCUC PETryISpHBIX BhIpaxkeHHil (regexp)
3. TloueMy B MHIYCTpUH €CTh CTPEMIIEHHH K Nepexoy Ha kKomupoBky Unicode
IIpakTuuyeckoe 3ansitue Ne 13
1. Hcnonw3ys Ta0IHITy flights co3nanTe MepEMEHHYIO delayed, B
KOTOpOH OyIyT TOJIBKO BBLIETHI C 3aJCPXKKOM, MOCUUTANTE JOJIIO 3aJEp>KaHHBIX BBUICTOB
IUIs KQXKJI0M aBUBaKOMIIAHUU
IIpakTuyeckoe 3ansitue Ne 14
1. Ucnonn3ys tabnuimy flights ckonBepTupyiiTe B Hell BpeMEHHbIC NaHHBbIE B CTaHJAPTHBIN
¢dopmart, 106aBbTE B TAOIUILY M MIOCUUTANTE B KAKOE BpPEMs CYTOK Y Ka)KJI0W aBUaKOMIIAHUU
HaOJII0/1al0TCSl MAKCUMAJIbHbIE 33/1€P’KKU PEHCOB
Paznen 4 CrarucTtudyeckue MeTOAbl W MOJAEJHUPOBAHUE YPOKAWHOCTH IO
BHCIIITHUM METCOJAaHHBIM

Jleknus Ne8. CraTucTHyecknid aHaJIHu3 ¢ MOMOLIBLIO A3bIKa R.
1. B xaxux npezmenax kone6morcs ko3Q(GHUIMEHTH KOPPENIALMH U AeTePMUHALIIH
2. Kax HCTOJIBb3YeTCs TUCTIEPCHUOHHBIN aHaIH3 B OI[CHKE Ka4eCcTBa JIMHEWHBIX Mojenei B R?
3. Tlouemy GyTCTpen METObI CTAJIH TOMY/IAPHEI B COBPEMEHHOI CTATUCTHKE

IIpakTuueckoe 3ansaTue Ne 15
1. Tlocuuraiite KOB(I)(I)I/II_II/ICHT ACTCpMUHAIIUN [UIA CBSA3W [AJIMHHBI W IHNHUPHUHBI JICTICCTKOB
KaXXJ01ro Byuja B Ta6J'II/II_IC ((I/IpI/IC»

2. CamocToATeNbHO HamuIuTe QYHKIUIO Ui pacdyera koddduumenta koppensun CiupmMeHna
IIpakTuuyeckoe 3ansitue Ne 16
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1. Co3spaiite MOJ€/Ib MHOKECTBEHHOM JIMHEWHON pErpeccuM JHEBHBIX MOTOKOB YIJIEKHUCIIOTO
raza 3a oceHHud nepuox 2013 roga mo AAHHBIM H3MEpPEHUN METOJIOM TYypOYJIEHTHOM
MyJabCallun

Jlexkuus Ne9. MoaempoBaHue ypoKaHHOCTH 110 BHEIIHUM METEOAaAHHbIM

1. Yro rakoe ®AP?

2. Kak HCHOJIb3YCTCA CyMMa aKTUBHBIX TEMIIEPATYP B pacCUCTaX MPOAYKTUBHOCTH 3KOCUCTEM

3. Kakue 0a3n1 MCTCOAAHHBIX BBI 3HACTC

IIpakTuueckoe 3ansaTue Ne 17

1. s Bamero peruoHa pacCUMTaWTe CyMMY OCaIKOB M CyMMY aKTHBHBIX TEMIIEpaTyp 3a

MOCJIEHUE 5 JIET
IpakTuuyeckoe 3ansaTue Ne 18

1. Jlns Bamrero permoHa paccuuTaiTe ypokalHOCTh muieHunsl B 2005 romy, B3sIB IS
paccyera cpelHUEe CyMMBI aKTUBHBIX TeMIeparyp 3a npeasiaymue 10 Jer, ¢ MeTeocTaHIHii
B paguyce He 6oisiee 90 km

IlepeyeHb BONIPOCOB, BLIHOCMMbIX HA MMPOMEKYTOUHYIO aTTEeCTAIMIO (3a4eT)

1. OcHOBHEIE MMpEaACTaBJICHHUA O MOACITIUPOBAHNH. bazoBrie nmoHsaTHA U TCPMUHBI.

2. OcHoBHBIE THUIIBI Mojenel. X cpaBHHTENbHas OICHKa H O0JacTH TPUMEHEHUS.
CoBpeMEHHbIE 3a/laud  Pa3BUTHUS MATEMaTUYECKOTO MOJIETUPOBAHUS B  DKOJIOTHH,
MMOYBOBEJACHUU U arpOXUMUHU.

3.  Craructuueckue Mojenu. HopwmanbHOe pacnpenerneHue. BplOOpkH W TeHepalbHas
COBOKYITHOCTB. OcuHoBHas 00J1aCcThb MMPUMEHCHUA B OKOJIOTMU, ITIOYBOBEACHUU U arpPOXUMHHU.

4.  Hmuranmonneie Mozenu. Mx 3amaun, BOo3MOXHOCTH W orpaHnueHus. OCHOBHas 00J1acTh
TMPUMEHEHHUS B 3KOJIOTUH, TIOYBOBEJICHUH U arPOXUMUH.

5. TIpadosbie momenu. Mx 3amaum, BO3MOKHOCTH u orpaHudeHus. OcCHOBHas 00JacTh
MIPUMEHEHHUSI B DKOJIOTHH, TOYBOBEICHHH U arpOXUMHH.

6. Tabmuunsie momenmu. WX 3amadm, BO3MOKHOCTM W orpaHuueHus. OcCHOBHas 00JacTh
MIPUMEHCHHMSI B KOJIOTHH, [TOYBOBEICHUU M arPOXUMUH.

7. PerpeCCI/IOHHHe MOACIH. Hx 3aga4d, BO3MOXHOCTU W OI'paHUYCHHUA. OcHoBHas 001acThb
IIPUMECHCHUS B OKOJIOTHH, IIOYBOBEACHUU U aIr POXUMHHU.

8. OCHOBHBIC ITOHSTHSA PErp€CCHOHHOI0  aHajimsa. Turner perpeCcCru. Hx MMpUKJIagHas
HUHTCpHIpECTAllUA B 3KOJIOTHH, IIOUYBOBCACHUN U arPOXUMHU.

9.  Meroa HauMeHbIIUX KBapaToB. OOJACTH €ro MPUMEHEHHSI.

10. Ormenka kauecTBa perpeccHoHHON Mojend. CrnocoObl yaydlleHHs] KauecTBa PEerpecCUOHHOMN
MOJIENU B IKOJIOTUH, TIOYBOBEICHUU U arPOXUMHUH.

11. MuoxkecTBEHHAS perpeccus. Ee npeumymecrBa MW HCEIAOCTATKH. OcHoBHass 001aCcTb
IIPUMCHCHUSA B 9KOJIOTHH, IIOYBOBCACHHUH U aI'POXUMUMU.

12. HpOCTpaHCTBeHHLIG MOACIH. OcHoBHas 0071aCTh IMPUMCHCHHA B 3KOJIOTMHU, IIOYBOBCACHUU U
ArpoxXuMHUHU.

13. Koppenﬂunﬂ pAAOB IMHAMHKHU. OcHoBHas 001acTh IMPUMCHCHU B 3KOJIOTHUU, ITIOUYBOBCACHUN
" arpoOXuMHuH.

14. OI_ICHKa TOYHOCTHU IIPOTHO3a. OCOOECHHOCTH TIOMCKOBOTO IIPOTHO3UPOBAHUA B 3KOJIOT'UH,
MIOYBOBCACHUHN U aIr'pOXHUMMUHU.

15. T'eocraTucruka. HpOCTpaHCTBeHHO KOOPAUHUPOBAHHBIC MNAHHBIC W HUX HCIIOJIB30BAHHUC B
OKOJIOI'nH, MOYBOBECACHHUU U arpOXUMHUH.

16. Mogenu NpCeACTaBJICHUA HNPOCTPAHCTBCHHBIX JTaHHBIX. PaCTpOBLIﬁ n BCKTOPHHﬁ noaxon.
HpI/IMepLI MIPUMCHCHUA B 5KOJIOTHH, TIOUYBOBCACHUUN U aIrpPOXHUMUU.

17. HHTCpHOJ’IHHI/Iﬂ MPOCTPAHCTBCHHBIX [TAHHBIX. OcoOeHHOCTH INPpUMCHCHUA B 3KOJIOTHH,
TIOYBOBCACHUHA U aIrpOXHUMMUHU.
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18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

38.

39.

40.

41.

42.

Knaccudukaruss mpocTpaHCTBEHHBIX NaHHBIX. OCOOEHHOCTH WX NMPUMEHEHHUS B IKOJIOTHH,
[MOYBOBEJACHUU U arpOXUMUMU.

I'eonndopmanmonneie Maremartudeckue wmojnenu. OCHOBHas o001acTh TNPUMEHEHHS B
3KOJIOTMH, IOYBOBEJICHUU U arpOXUMHUHU.

CpaBHUTENIBHBIN aHAJIN3 PACTPOBBIX U BEKTOPHBIX MOJIENEH MPOCTPAHCTBEHHBIX JaHHBIX. VX
IpeuMyllecTsa u HegoctaTku. OcHOBHas 001acTh IPUMEHEHHUS B SKOJIOTMH, I0YBOBEICHUU U
arpoOXvMuH.

Kaxk moxHO co3aaBaThb HOBBIC TEMATHYCCKHUE CIION FCOI/IHq)OpMaHI/IOHHI)IX MOI[GJIGIZ 1 CHCTEM C
HCITIOJIB30BAHHUEM MCTOA0B MAaTEMATHYICCKOT'O MOI[CJII/IPOBaHI/Iﬂ?

MOI[GJII/IPOBaHI/IC IMPUTOJHOCTH 3€MEJIb U PUCKOB 3C€MJICIIOJIb30BaHMS. HepCHCKTI/IBHBIG 3aga4u
IIPUMCHCHUSA MOI[GJIGI;'I OLCHKH B 3KOJIOTUH, ITIOYBOBCACHHUU U aIr POXUMUMU.

Ananmu3 mudpoBsix Mozenei penbeda. Ludposeie kapTel U Moaenu penbeda. OcobeHHOCTH
X IPUMCHCHHA B OKOJIOTUH, TIOYBOBCACHHUU U aIr POXUMUH.

Anrebpa kaprtorpapuueckux wmoaeneil. IlpumeHeHue anreOpanyeckux M JIOTUYECKUX
orepanuil npu co3/1aHuu HOBbIX TeMaTudeckux cioeB ['MC.

I'enepanuzanus MPOCTPAHCTBEHHBIX JTAHHBIX. Ocob6enHoctu reHepanu3aluu
MPOCTPAHCTBEHHBIX JAHHBIX B 3KOJIOTHUH, TOYBOBEACHUN U arPOXUMUU.

NmutanronHoe MoaenupoBanue. IMuTanus npupoaHbIX MPOLECCOB.

Merton Monte-Kapno. OcoOeHHOCTH €ro NpUMEHEHHS B HKOJOTHH, IMOYBOBEICHUU H
arpoOXUMHUMU.

NmuTanroHHOE MOJENMPOBaHUE MPOIYKIIMOHHOTO TMponecca. [IpuMepbl MMHTAMOHHON
MO/JIENIA POCTa PACTEHHUI.

MopynpHas opraHu3aiis UMUTAITMOHHBIX Mojiesel. [IpuMepsl MOy IbHOTO UMHUTAIIMOHHOTO
MO/ICTTUPOBAHUS.

[lepcrieKTHBBI Pa3BUTHS MAaTEMaTHYECKOTO MOJECIUPOBAHUS B SKOJIOTMU, MOYBOBEACHUU U
arpoXMMUH.

Hcnons3oBanne rpadoBBIX MOJETEH I PEIICHUS 3aJad OICHKU NPHUTOJHOCTH 3€MENlb B
9KOJIOTUH, TTIOYBOBEACHUH M arPOXUMUU.

Hcnons3oBanne MCTOJOB MaTeMaTHYIECCKOI'O MOACITIUPOBAHUA JJIA PCUICHUA
ONITHUMHU3AIMMOHHBIX 3a1a4 B 9KOJOI'MH, IOYBOBEACHHNHU U aI' POXUMHUH.

HpHMep HCIIOJIB30BaHUA pCFpeCCHOHHOfI MOJACIM B J3KOJIOTHMH, IIOYBOBCACHHH WIHN
arpoxXuMuHu.

Hcnons3oBanne METOAa OCPEAHCHU pAda JTMHAMUKN CKOJIB3AIIUM OKHOM.

OcobeHHocTH BH60pa HauIydluiero TpeHaa pdaaa AUWHAMHUKU B 35KOJIOTHH, IMMOYBOBCACHHUU U
arpoxXuMHUHU.

Hpouenypa U 3a/1a491 OLICHKU HAJIMYUA aBTOKOPPCIALUU B pAAY AUHAMHUKHU.

OcobeHHoCTH MMOCTPOCHUSA YpaBHCHUA aBTOPCTPCCCHMU B DOKOJIOIUH, IMOYBOBCIACHHUHN U
arpoxXuMHUH.

[Ipouenypa u 3agauu OLIEHKH ABTOKOPPEISLMM MEXIY 2 psJaMU JaHHBIX B 3KOJIOTHH,
MOYBOBEICHUH U arPOXUMUHU.

Pacder TouHOCTH IMPOTHO3a II0 KOB(I)(I)I/II_[I/ICHTY PaCXOoXKACHUS B 3KOJIOTUH, ITOUYBOBCIACHUU U
AarpOXuMHUH.

I/IHTepHOHHHI/IH JaHHBIX 110 MCETOLY OOBIYHOTO KpuUuruHra B O3KOJIOTHH, IIOYBOBCIACHUU U
arpoxXuMHuH.

I/IHTepHOJBIL[I/IH JaHHBIX IO PETPpCCCHOHHOMY YPABHCHHIO CBA3U IapaMeETpa C pCJIBe(I)OM B
9KO0JIOIr'ny, MOYBOBCACHHUU U arpOXUMUH.

CrniocoObl reHepaiuzalui KapTorpauueckux MoJeded METOJOM CKOJb3SIIEro OKHAa B
pamkax ['HIC.
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43. Marematuyeckoe MOJCITUPOBAHME M AJITOPUTM pEUICHHS ONTHMH3ALMOHHBIX 3a/a4 C
BBIJICJICHUEM Ha KapTax ONTUMAJIBHOM CTPYKTYPBI APEHAKHOM CETU C IOMOLIBIO MOJCIIEH
c.

44, MartemaTuueckoe MOJEIMPOBAHME M aJNTOPUTM aHalM3a 3aBHUCHUMOCTH IOTEHLMAJIbHOU
IIPOJYKTUBHOCTHU OT INIyOUHBI TPYHTOBBIX BOJ.

45. CnocoObl aHanmM3a ¥ MaTEMaTHYECKOTO MOJCITUPOBAHHUS 3aBUCHMOCTH IOTECHIHAIBLHOU
MPOIYKTHBHOCTH OT CE30HHOH TMHAMUKH BIQKHOCTH TTOYB.

46. CnocoObl aHanmM3a ¥ MOJCTUPOBAHHS 3aBHCHUMOCTH IMOTEHIMAIBHONW MPOAYKTHBHOCTH OT
IIOYBEHHOTO TAaKCOHA, TPAHYJIOMETPUYECKOTO COCTABA U INIOTHOCTH IOYB.

47. OcHoBHBIE 0OCOOCHHOCTH aHAJN3a U MOJICTUPOBAHUS CTATUUECKUX U JUHAMHUYECKUX CUCTEM B
9KOJIOTHH, TIOYBOBEJICHUH U arPOXUMUMU.

48. MeTooa0THYecKue 0COOEHHOCTH YKOJOTUYSCKOTO MAaTEMaTHIECKOTO MOJCIINPOBAHUA.

49. OcHOBHBIE HpO6J'ICMI:I U T[OPUHOUNHAAIBHBIC OrpaHUYCHUA  HCIIOJB30BaAHUA  MCTOJIOB
MaTEMAaTHYCCKOTO MOJACIIMPOBAHUA B 3KOJIOTHH, ITIOYBOBCACHUN U arpOXUMHU.

50. [ns peuieHuss Kakux MPUKIAAHBIX 3aJad MOXHO HCHOJIb30BATh 3KOJIOTHYECKHUE
reoHGOPMAITMOHHBIC MOJICTTH U CUCTEMBbI?

51. Kakue MeTo/Ibl MaTeMaTHYECKOTO0 MOJCIMPOBAHMS HCIOJIB3YIOTCA B KilaccuuKkauu
IOYB M DKOCUCTEM?

52. Kak mpoBoauTcsi Kaprorpaduyeckoe MOICIUPOBAHUE BO3JCHCTBUS HCTOYHUKOB
3arpsi3HEHUs1 aTMOCephl HA CUTYallMOHHBIX U TeHepaIbHBIX MIaHax 00bekToB OBOC?

53. UTo mO3BOJSET CMOJEIMPOBATh M JIaTh KOJHMYECTBEHHYIO OIIEHKY AKOJIOTHYECKHUX
PHCKOB pean3aliii KOHKPETHOTO MPOEKTa 3eMJICTIOIh30BaHMS ?

54. KakuMu MeTOJaMU MaTEMaTHYECKOTO MOJCIUPOBAHUS OIPEICNISIOT 3KOJOTHUECKU
3Ha4YMMBbIC (PAKTOPHI?

55. Kakumu MCTOJaMHU MaTEMaTHYCCKOI'O MOICINPOBAHUA OIIPCACIIAIOT

(bYHKHHOHaHI)Hy}O 3aBUCHMOCTh KadeCTBa Oa30BBIX KOMIIOHEHTOB 3KOCHCTEM OT
9KOJIOTHYCCKH 3HAYUMBIX q)aKTopOB?

56. 1D, 2D u 3D moaenu npocTpaHCTBEHHOW OpPTaHU3aIuH JIECHBIX IKOCUCTEM.
57. MaremMarnyeckoe MOJIEIMPOBAHUE MPOLECCOB BIIATONEPEHOCA B pPaMKax JIECHBIX
3KOCHUCTEM.

58. MaremaTudeckoe MOACIIMPOBAHUC IIPOLCCCOB OHCPIOIICPCHOCA B pPaMKaX JICCHBIX
OKOCHCTCM.

59. MaremaTudeckoe MOACIINPOBAHHEC IIOTOKOB CO2B PaMKax JICCHBIX 9KOCHUCTCM.
60. MaremaTudeckoe MOAC/INPOBAHHEC ITIOYBCHHBIX ITOTOKOB ITAPHUKOBBIX I'a30B.

6.2. Onucanne nokaszareyeil 1 KpUTePUEeB KOHTPOJIAA yCIIeBAEMOCTH, OIIUCAHUE
LIKAJI OlCHUBAHUA

JIist oreHKM 3HAHWH, YMEHWA, HABBHIKOB U (DOPMHUPOBAHMS KOMIIETEHIIUH TIO
OUCLHUIUIMHE TPUMEHSAETCS TPAAWLMOHHAS CUCTEMA KOHTPOJS W  OLEHKHU
YCIIEBa€MOCTH CTYJEHTOB.
Kpurepun ouenku npu caade 3a4era 1o TpaJauiMOHHON CUCTEME:

Tabmuma 8
Ounenka Kpurepun oneHuBanus
«3auer» BBICTABIISIETCS CTY/ACHTY, €CIH OBbLIM JJaH MCUYEPIBIBAIOIINE OTBETHI Ha
YCTHBIE BOIIPOCHI C HE3HAUUTENBHBIMU HEIOUETAMH, TECTUPOBAHUS
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BBITIOJIHEHO C HEOOIBIIMMHU HEI0UEeTaMHU, KOHTPOJIbHAS paboTa caenana
¢ HEOOIBIITUMU HEI0UETaMHU.

BBICTABJIACTCA CTYACHTY, CCJIM HC OBLJIO OTBETA HA IOCTABJIEHHEIE
YCTHBIE BOIIPOCHI, pomyiueHo oonee 50% nexuuit u 113 TectupoBanust
«He 3ager» BBINOJIHEHBI ¢ OOJIBIITMM KOJIMYECTBOM OLIMOOK, KOHTPOJIbHAs padoTa He
BBITIOJIHAJIACHh UJIN BBITIOJIHEHA C MHOXKXECTBOM OH_II/I6OK N HCBCPHBIX
OTBETOB.

Tekymue 3aJ0DKEHHOCTH 10 HHAWBUAYAIbHBIM 3aJaHUSM, KOHTPOJIBHOU
pabore JOJKHBI OBITh JUKBUIUPOBAHBI B TEUEHUE HEHENM IIOCIE CpOKa,
0003HaYEHHOTO B TEMATUYECKOM IIJIaHEe, BO BPEMsI OIpeesieMoe MpenoaaBaTesieM.

Buipl Tekyiiero KOHTPOJIsl: MHAWBUAYAIbHBIC 3aJJaHus, ONPOC o pazaeny 1,
OMpPOC MO pazaeny 2, onpoc mno pasaeny 3.

Buibl TpOMEKYTOYHOTO KOHTPOJIS MO IMCIUIUIMHE : 3a4€T

7. YueOHO-MeTOAUYeCKOEe M HH(POPMALIMOHHOE o0ecTieYeHHe TUCIH IJINHBI

7.1 OcHoBHas JauTEpaTypa

1. YepnuxoB B.A., Bacener MN.M., CokonmoB O.A., Valentini R. Dxonoruyeckas
0€30MacHOCTh M YCTOMYMBOE pa3BuTHE. YdeOHoe mocodue. M.: Mza-Bo PI'AY-
MCXA, 2016.

7.2 JlonoTHUTEIbHAS JIUTEPATYypa
1. MumynoB A. b., bannun E. M., Bonkoga I1. A., Kopo6eiinukoB A. U., Hazaposa
C. A., Ilerpos C. B., Cydusuos B. I'. (2012) Harnsguas cratuctuka. Vcnonbszyem
R! - M.: IMK TIlpecc, 298 c.
2. CtaTuCTUYECKUU aHANIM3 M BU3yalu3alus JaHHBIX ¢ momolsio R. Mactunkwuii C.
3., lllutukos B. K. (2015) - M.: JIMK IlIpecc.
3 Busyanuzamus naHabix ¢ noMoineio ggplot2. Mactunkuii C.3.(2016) - M.: IMK
IIpecc
4, BBeneHue B cTaTUCTHYECKOe oOydeHHe ¢ mpumepamMu Ha s3bike R. [xerimc T,
Yutron /1., Xactu T., Tubmmpanu P. (2016). - [lep. ¢ anrn. C. 3. Mactuikoro. - M.:
JAMK IlIpecc.
5. Knaccudukanms, perpeccus u apyrue aroputmbl Data Mining ¢ ucmoab30BaHUEM
R.IIutukos B. K., Mactuukuii C. 3. (2017) - DnekTpoHHas: KHUra

8. [lepeueHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHEeT», HEOOXOAMMBIX JIS OCBOCHHS TUCIHUIJIMHBI (MOTYJISA)

https://ecologymodeling.github.io (otkpeiThIii gOCTYI)
https://youtu.be/X6bYzHmM88sy (0TKPBITHIN AOCTYII)
https://youtu.be/d4Knr7iDDMU (oTKpBITHIH TOCTYI)
https://youtu.be/D3F4nsGKIXY (OTKpHITHII JOCTYIT)

10. OnucaHue MaTepuaIbLHO-TeXHHYECKOH 0a3bl, HE0OXOTUMOM /1JIA
oCyllecTBJIeHHsI 00pa30BaTEeJIBLHOI0 MpoLecca Mo AMCIUIInHE

Tabmuma 10
Caenenusi 00 00eCreYeHHOCTH CIeHATU3UPOBAHHBIMY Ay IMTOPUSIMH,
Ka0uHeTaMHu, J1adopaTopusiMHu
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https://ecologymodeling.github.io/
https://youtu.be/X6bYzHm88sg
https://youtu.be/d4Knr7iDDMU
https://youtu.be/D3F4nsGkIXY

HanMmeHOBaHHUE CHIENUATLHBIX MOMENICHHIA 1
MOMeELIeHUH JJISl CAMOCTOSATEIbHOH padoThl (Ne
y4eOHOro Kopmyca, Ne ayqiuTopun)

OCHAIIEHHOCTH CNIENHAJBHBIX OMEIIEHNH N MOMeEIeHNH
JUISI CAMOCTOSITEJIBHON PadoThI**

1

2

JleximonHas aynuropus (kopryc Ne6 — aynurtopust
305)

WurtepaktiBHas myabtumenua cucreMa SMART, HoytOyk, 14
MIEPCOHAIBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET

(KOMIIBIOTEpHBIH Kiacc), MapKepHas jocka, 10 MOHOOIOKOB /Ist
00yuaromuxcst ¢ JOCTYIIOM B HHTepHET +1 mpemnogasaTens
(KOMIIBIOTEpHBI Ki1acc), OECIIpOBOAHON UHTEPHET, PO3ETKH IS
TIOIKITIOUEHHMS ¥ 3apsIKH MOOMJIbHBIX YCTPOHWCTB

VYuebnas ayauropust (kopmyc Ne6 — ayauropus 156) | MatepaktuBHas mynstumenua cucrema SMART, HoyTOyK, 14
MIEPCOHAIBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET
(KOMIIBIOTEpHBIH Kiacc), MapKepHas j1ocka, 10 MOHOOIOKOB /Ist
00y4aroImumXcs ¢ IOCTYIIOM B MHTEpHET +1 npernonaBaresns
(KOMIIBIOTEPHBIH Ki1acc), OECIIpOBOAHON UHTEPHET, PO3ETKH IS

TNMOAKIIFOUCHUSA U 3apsAaKU MOOHIIBHBIX YCTpOﬁCTB

Yuebnast ayautopus (kopryc Ne6 — ayauropus 155) | MapkepHast Jocka — 9KpaH Jyis ipoekTopa, MoominbHbH Wi-Fi
MYJIBTHMENA TIPOEKTOP, MOHOOJIOK, OECTIPOBOIHOM HHTEPHET,

PO3CTKHU JJIA MOAKIIOYCHUA U 3apAIKHU MOOHIBHBIX yCTpOﬁCTB

Yuebnast ayautopus (kopryc Ne6 — ayauropus 154) | MapkepHast Jocka — 9KpaH Jyis IpoekTopa, MoOominbHbH Wi-Fi
MYJIBTHMENA MIPOSKTOP, MOHOOJIOK, OECIIPOBOJHOI HHTEPHET,

PO3ETKH J1JIsl MOJKIIIOUEHHS U 3apsIKi MOOWIIBHBIX YCTPOMCTB

Yuranbueii 3an (LleHTpanbHas Hay4qHas
oubnmoreka um. H.U. XXenesnosa),
KoMHatbl caMonoaroroBku (0OIIeKUTHS)

Ji1s caMOCTOSTeNTbHOM PabOoTHI CTYAEHTOB

11. MeToanuyeckue peKOMEHIAIUM CTYI€HTaM 10 OCBOCHU IO U CHHILIHHbI

[Tepexo kK MHOTOCTYIIEHYATON CHCTEME BBICIIETO 00pa30BaHUs MPEANOJaraeT yBelnueHrue
KOJIMYECTBA YacOB, OTBEJACHHBIX HAa CaMOCTOSTENbHYIO paboTy. CriemoBaTenbHO, ydaluecs,
BIIQJICIONME HABBIKAMHM OPTAHHW3AIlMd CaMOCTOSITEIbHOW pPa0OThI HaJ Y4YeOHBIM MaTepUaJIOM,
MMEIOT HECOMHEHHOE MPEUMYIIECTBO. YUeOHYI0 pabOTy CTYyJCHTa BBICHIEro y4eOHOTO 3aBEICHUS
MOHO pa3JIeJUTh HAa JIBE YaCTH: ayJAUTOPHYIO (M0 Y4eOHOMY IJIaHy Balllero HaNpaBJICHUs — 3TO
JIEKIIMS, TPAKTHYECKOE 3aHATHE, 3a4eT C OIEHKOW) M camMocTosATeabHas paboTy. CaMocTosITeNbHAS
pabota mpencraBiseTr co0oil 0CO00 OpraHW30BaHHBIA BHJ YYEOHOH JCATEIHHOCTH, KOTOPBIH
JOJDKEH OTBEYaTh  OMNpPEACIICHHBIM  TpeOoBaHMsIM. Bo-TiepBBIX, HEOOXOIMMO pa3ymMHOE
HCIIOJIb30BAHUE JIMYHOTO BPEMEHH, T.€. XOPOIIO MPOAYMAHHBIH W CTPOTO COOIIOJAEMBIN PEKUM
y4ueOHOro Tpyaa. Bo-BTOpBIX, Tak Kak 3aHATHS OT Clydas K CIydar CHHXKAKT 3(PPEeKTUBHOCTH
CaMOCTOSITEIPHOW palOThl, BAKHBI PETYISAPHOCTh M TIOCIEAOBATEIBHOCTh H3YUYCHHsI Y4EOHBIX
MarepuaioB. B-TpeTbux, CTyACHT AOJKEH MPOSBISATH CO3HATEILHOCTh U aKTUBHOCTbB, TIOCKOJIBKY
MMO3HAHKWE TMPEJCTaBIsAET COOON CIIOKHBIM MPOIECC, BO MHOIOM 3aBUCAIIMNA OT JICHCTBHMA
y4aImierocs.

CamocrosarensHas paboTa CTylIeHTa MpeAnojiaracT ONopy Ha 3HaHHs, MOJyYEHHBIE BO
BpeMsi ayAUTOPHBIX 3aHITHH, Tpexie Bcero jekiuil. CreaoBaTenbHO, KaXIbI CTYyJIEHT TOJIKEH
YMETb KOHCIIEKTUPOBATh YCTHYIO PEYb.

OcHOBHOE TIPAaBHUJIO KOHCIIEKTUPOBAHUS: Ba)KHEE MOHATH JIOTUKY M3JI0KEHUS B LIEJIOM, YEM
3amMcath HECBS3aHHBIE, OOpbIBOUHBIE (parmeHThl. HeoOxoauMo UCHONB30BaTh MPOCTYIO
HedopmanpHyt0 cucteMy 3amucd. CTYAEHT MOJDKEH MOMHHTBH. 3alUCh JIOJKHA ObITh TMOHSITHA
KOHCIEKTUPYIOLLIEMY, @ HE KOMY-TO JPYTOMY.

[Tocne kakaoW JEKIUH CIEAyeT MepeunTaTh KOHCIEKT, MCIPaBUTh BO3MOXKHBIE OIIMOKH,
pacmiudpoBaTh BBIHYKAEHHBIE COKpallleHUs U T.I. 3aTeM HEOOXOAMMO CaMOCTOATEIbHO
mpopaboTaTh TEOPETUYECKUE MaTepuabl MO TeMe JIeKI[UH, B3ATble M3 Y4eOHUKOB, Y4EOHBIX
MOCOOUH, cioBapell W CIPaBOYHUKOB, SHIUKIONeU U T.. O0sA3aTeIbHO CpaBHHUTE COOPAHHYIO
nHMOPMALIUIO C JIEKIMOHHBIM KOHCIIEKTOM, JOMHIIUTE HEOOXOTUMBbIC CBEACHHUS, BBIJICINUTE
OTIOpPHBIE MYHKTHI, clIeNaiTe TpeOyeMble MO 4epKUBaHUS.

Ocoboe BHHMaHHE CleIyeT yIensITh TepMHUHaM. BakHO MOHUMAaTh, YTO BO MHOTHX
TEPMHUHOJIOTHYECKUX CHUCTEMaxX TPaJAMIIMOHHO BCTPEYAIOTCI MHOTO3HAuYHble TepMHUHBIL. Bce
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TEPMUHBI U TIOHATHS, CEMAaHTHKA KOTOPBIX HEJOCTATOYHO SICHA y4alleMycs, OH JOJDKEH MPOBEPATH
C TIOMOUIbIO PHUMUKJIONEANN, CIOBApEe M CHPABOYHHKOB M BBIMHCHIBATH TOJKOBAHWE B TETPAIb.
CryneHTy HEOOXOOMMO NOMHHUTb, YTO OT BIIQJACHUS CIEUUAIBHOM TEPMUHOJOTHEW - 3HAHHA
TEPMUHA M YCHEIIHOTO OMNEPUPOBAHMS MM - YacTO 3aBHCUT yCIeX KaKk B Y4eOHOH, Tak U B
npodeccuoHabHON cdepe. YyameMycs pEeKOMEHIYETCS COCTaBHTh M HEMPEPHIBHO TIOMOJIHATH
CBOM COOCTBEHHBIH CJIOBaph TEPMHHOB, OOIICYOTPEOUTENBHON HAYyYHOU JEKCUKH, COKPAILICHHI,
ab0peBHaryp.

[TomHHUTE, 4TO TIPU TOATOTOBKE K 3a4ETy C OLIEHKOW HEOOXOIMMO OTHUPATHCS MPEKIE BCETO
Ha KOHCHEKTHI JIGKIIUH, TaK KaK OHM O0JIQJal0T MPEUMYIIECTBAMH IO CPABHEHHUIO C MEYaTHBIMH
m3aanusiMu.  OOBIYHO KOHCIIEKTHI 0OO0Jiee JIeTalbHBI, OTPAXKAIOT CaMyI0 COBPEMEHHYIO U
OTIepPaTUBHYIO WH(OPMAIHIO, ITOJPOOHO OCBEMIAIOT BOMPOCHI, HHTEpecyromue yqanmxcs. OmxHako
MOJArOTOBKA TOJIBKO MO JICKIMOHHBIM MaTepuajaM BCE€ JK€ HEJIOCTaTOYHAa, BaM HEOOXOIMMO
WCTIONb30BaTh U JIPYTyI0 y4eOHy0 Jmuteparypy. s cepbe3HOro pacKphIThs NMpoOiIeM n3ydaeMon
JTMCUUIUIMHBL PEKOMEH/IYETCS UCIIOJIb30BaTh JBa WM 0Oojee y4eOHBIX IMOCOOHS, TaKk Kak He
CYIIECTBYET UICANBHBIX yIeOHUKOB, HO KKIBIH U3 HUX UMEET CBOM JOCTOMHCTBA W HEIOCTATKH.
ComocTaBiieHHe pa3HBIX TOJIXO0J0B K ONHMCAHWIO HAYYHBIX MPOOJIEM, CpaBHEHHE TEOPETHYECKOU
nH(pOopMalUK TO3BOJISIOT O0Jiee TIYOOKO U OCHOBATEIbHO YCBOUTH y4eOHBIN Kypc. IIpu ocBoenun
JaHHOTO Kypca CTYACHT MOJKET II0JIb30BaThCs OMONMMOTEKOW By3a, KOTOpas B IOJHOW Mepe
o0ecrieyeHa COOTBETCTBYIONICH JTUTEPATypPOi.

C BompocamMum K 3a4eTy pEKOMEHIyeM O3HAaKOMUThCS B CaMOM Hadaje W3YydeHUs
IMCUWIUIMHBL, 3TO TIO3BOJIMT BaM B Te4YeHHWE ceMecTpa d(PQeKTHBHO OpraHmu3oBaTh
CaMOCTOSITEIIbEHYI0 paboTy, KOPPEKTUPOBATh CBOM KOHCIEKTHI M 0CO00€ BHHMAaHHUE YACISTH TEM
HAyYHBIM MpoOIIeMaM, KOTOPBIE BBIJICIICHBI KaK BaKHEHIIINE.

Buasbi u popMbl 0TPAOOTKH MPONYIIEHHBIX 3AHATHIH

CryneHT, IpOnyCTUBIINN 3aHATUS 00s3aH MPEJOCTaBUTh KOHCIEKT MPOMYIICHHOW JIEKIUU
WM 3aHSTHSA U OTBETUTh Ha MOCTABJICHHBIE BOMPOCHI 10 MPOIYIIEHHBIM TeMaM. Bpems otpaboTku
MPOMYIIEHHBIX  3aHATUH  YCTaHABIMBAETCA IO  MIPEIBAPUTEIBHOM  JOTOBOPEHHOCTH €
MIPEToIaBaTEeNIEM.

12. MeToanuyeckue peKOMEHIAUM NPENoJaABATENSIM 10 OPraHu3anun 00y4eHus mo
JUCHHUILTHHE

HucuuiuinHa «BBezneHue B 5KOJIOTMYECKOe MOJEIMpPOBAaHUE Ha s3blke R» mo3BoJser
CTyIEHTaM YIJIyOMTb 3HAaHUSA 10 OJHOMY U3 DAa3/eloB HKOJOTMM, HMEIOIIEMY Ba)XXHOE
IIPAaKTUYECKOE 3HAYeHHE BCEX IPOTEKAIOIIMX IPOLECCOB Ha 3€Mile U HAXOJUTh CHOCOOBI
YIIpaBJICHUS] UMH.

Onnoil n3 QopM npoBeneHUs 3aHATUN SABISETCS NMPAKTHUUECKOE 3aHATHE. DTO OJUH M3
HauboJiee CIOXKHBIX M B TO K€ BpeMs IUIOJOTBOPHBIX BUAOB ((popM) By30BCKOro 0oOyueHHUs U
Bocnutanus. [Ipu pazpaboTke METOAMKH MPAKTUYECKUX 3aHATUI Ba)KHOE MECTO 3aHHUMAeT BOINPOC
O B3aUMOCBS3M MEXJAYy NPAKTUYECKUM 3aHATHEM U JIeKIMEH, CaMOCTOATENbHOW paboToi
CTY/IEHTOB, O XapakTepe U crnoco0ax Takoi B3aUMOCBsA3M. lIpakThmyeckoe 3aHATHE HE JOJDKHO
MOBTOPATh JIEKIMIO, M, BMECTE€ C TEM, €ro pPYKOBOJUTENI0 HEOOXOJAUMO COXPaHUTh CBS3b
IIPUHIMIHAIBHBIX MOJ0XKEHUH JIEKIUU C COACPKAHUEM ITPAKTUIECKOTO 3aHSTHSL.

IIpu ycnoBun cobmofeHuss TpeOOBaHUI METOAMKH UX MPOBEACHUS MPAKTUUYECKUE 3aHITUS
BBINIOJIHAIOT ~ MHOTOTPaHHYK)  DPOJb: CTUMYJIHUPYIOT  PETYISAPHOE H3Y4EHHE  CTyAEHTaMu
IIEPBOMCTOYHUKOB WM JAPYroil JHUTEpaTypbl, a TAKK€ BHUMATEJIbHOE OTHOIIEHUE K JIEKIIMOHHOMY
KypCy; 3aKkpeIUIsIIoT 3HaHMA, IOJy4YEeHHble CTYIEHTaMH TIpUd NPOCHYLUIMBAaHUM JIEKIUH U
CaMOCTOSTENIbHOW padoTe HaJl JIUTEPATypOi; pacIIUPSIIOT KPyr 3HAHWH Oiarogapsi BHICTYILICHHUSIM
TOBApHUIIEN U MPENOJaBaTelNsl Ha 3aHATUH; [TO3BOJIIOT CTYJEHTaM IPOBEPUTH IIPABUIIBHOCTD paHEE
MOJIydeHHBIX 3HaHWH, BBIWIEHUTh B HHUX Haubojee BaXHOE, CYIIECTBEHHOE; CIIOCOOCTBYIOT
MPEBpAILEHUIO 3HAHUN B TBEpAbIC JUYHBIE YOEXKICHUS, PACCEUBAIOT COMHEHMS, KOTOPhIE MOIJIH
BO3HUKHYTh Ha JICKIUSAX WU MPH U3YyYEHUU JUTEPATyphl, YTO OCOOCHHO XOPOIIO IOCTHraeTcs B
pe3yiapTaTe CTOJIKHOBEHHS MHEHMH, JUCKYCCHM; TIPUBHMBAIOT HABBIKM CaMOCTOSITEIBHOIO
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MBIIIUICHUS], YCTHOTO BBICTYILICHHS 10 TEOPETHUYECKUM BOIPOCAM, OTTAYMBAIOT MBICIIb, PUYYAIOT
CTY/IEHTOB CBOOOHO ONIEpUPOBATH TEPMUHOJIOTHEH.

Br160p (hopMBI IPAKTUYECKOTO 3aHATHS IO SKOJIOTHH 3aBUCHUT OT psiia (aKTOPOB:

- OT COJIep KaHUS TEMBI M XapakTepa PEKOMEHIYEMbIX [0 He UCTOYHUKOB U MIOCOOUIi, B TOM YHCIIe
H OT UX 00BEMA;

- OT YpOBHS MOATOTOBJIEHHOCTH, OPraHW30BAaHHOCTA U Pa0OTOCHMOCOOHOCTH AAHHOW TPYNIBI, €e
CHelUalIn3aliy U NpopecCUOHAIbHON HAPaBIEHHOCTH;

- OT OTIBITA UCTIOJIB30BAHUS PA3IMUHBIX (DOPM Ha MPEIIIECTBYIOUINX 3aHATHIX.

N36panHas popma MpakTUYECKOTO 3aHATHS MpPU3BaHA OOECICUUTHh PEaTU3aIMI0 BCEX €ro
(GyHKIMI: TTO3HABATEIIBHOM, BOCITUTATEIBHOM, KOHTPOJIS.

B mpakTHke TpaKkTHYECKUX 3aHATUH B By3aX MOXKHO BBIACTHUTH psia (Gopm: pa3BepHyTas
Oecena, TeopeTnyeckas KOH(EPEHIUS, YCTHBIE OIPOCHI, YIMPAXHEHHS HAa CaMOCTOSTEIBHOCTD
MBIIIUICHUS U JpYyTHE.

Hcnonp3oBaHWe MHTEPAKTUBHBIX (OPM M METOAOB Ha 3aHATHSIX SBISIFOTCS aKTyalbHOMN
po0OsIeMOl COBPEMEHHOTO BY3a M, BEPOSITHO, HACTYIAET AI0Xa PACIBETa HHTEPAKTUBHBIX METOJIOB
obyuerusi. ®I'OC BO cTyneHTOB BceX HampaBiIeHUW AENal0T 00sS3aTebHBIM HCIOJIb30BAaHUE
WMEHHO aKTHBHBIX METOJIOB OOydYeHHUs. AKTHBHBIC METOJbI OOy4YCHHS SBISIOTCS OJHHM U3
Haubonee S(G(QEeKTUBHBIX CPEICTB  BOBJIECUEHHUS CTYJIEHTOB B  y4eOHO-IIO3HABATEIbHYIO
NEeSITEeNbHOCTD.

WHTepakTHBHBIA — O3HAYaeT CIIOCOOHOCTH B3aMMOJICHCTBOBATh HMJIM HAXOIUTCS B PEXKHME
Oecenpl, nuanora. CrnegoBaTeabHO, MHTEPAKTUBHOE OOy4YeHHE — TUAIOTOBOE OOy4YeHHE, B XOJe
KOTOPOTO OCYLIECTBIISIETCS B3aUMOJICHCTBUE Me/larora U CTyJeHTa.

K kareropmm Takmx METOJOB OTHOCHTCS TeopeTuueckas koHpepeHuus. [IpenogaBarens He
JIOJKEH OTPaHNYMBATh CTYACHTOB B JIETAM3AIMH BEIOPaHHBIX MMU TeM. HabmromaeTcst Koppesus
BBHIOpAaHHOM CTyJEHTaMHU TEMbl C HampaBieHHEeM HuX oOydyeHHs. Teoperudeckas KoHpepeHIUsS
TpeOyeT IIJIaHOMEPHOM, KpOMOTIMBOM TIOJATOTOBKM MaTepuania 3apaHee. [IpemomaBaTenb
3HAKOMHUTCS C IJIaHAMH, TIOJITOTOBJIEHHBIMH CTY/IEHTaMHU, PEKOMEH/IyeT HOBYIO JIUTEPATypy, KpoMme
TOM, 4To ObLIAa YK€ JaHa B OOIIed TeMaTuKe, KOHCYJIbTUPYET YYaCTHUKOB KOH(EpEeHUUU H,
HaKOHeEI, TPOCMATPUBAET TOTOBbIE TEKCThl HJIM K€ MPOCIYIIMBACT UX B HCIOJHEHUU aBTOPOB.
[TocnenHee umeeT 1ENbl0 MOMOYb B COBEPIICHCTBOBAHUU HABBIKOB MyOJIMYHOTO BBICTYIUICHHS, B
BBHIOOpE HYXHOTO TeMIla M3JI0XKEHHMs] Marepuana u T. A. [locne okoHYaHUs IOKJIaJa CTYACHTHI
3aJ1al0T BOIPOCHI IO TMPEeACTaBlIeHHON HHOopManuu. Bompocel M OTBETHl Ha HHMX COCTaBISIOT
LIEHTPAJIBHYI0 YacTh IpakTH4eckoro 3aHsATHs. Kak W3BeCTHO, COCOOHOCTH MOCTAaBUTH BOIPOC
MIPEIIoIaraeT U3BECTHYIO MOJArOTOBIEHHOCTh 10 COOTBETCTBYIOIIEH TeMe. M uem ocHoBaTesbHEee
MOATOTOBKA, TeM IIyOxe U KBadu(HuIMpoBaHHee 3a7aeTcs Bornpoc. OTBeyaeT Ha BOMPOCH CHavasa
JOKJIaTYUK, TOTOM JIF0OOOH CTYAEHT, U3BbSBUBIIMII KeJlaHUE BBICKA3aThCs 110 TOMY WIH APYroMy M3
HUX. OCOOCHHO aKTHBHBI B JTHUX ClydasX OBIBAlOT JyOJepbl [OKIaJ4YMKa, €CJIU TaKOBbIE
HazHayanuch. Kak mpaBuiio, mo oOCyk/1aeMOMY BOIIPOCY pPa3BEPTHIBACTCS aKTHUBHAS AMCKYCCHSI.
[ToMuMO MOJTy4eHHBIX 3HAHUHN CTYACHTHI MPUOOPETAIOT OECIICHHBIN OTBIT OOIIEHUS C AyAUTOPHIA.

OmnuM W3 yciaoBWil, oOecnevYMBAIOMIMX YCHEX MPAKTHUYECKUX 3aHITHH, SBISETCS
COBOKYITHOCTb OTPEICNIEHHBIX KOHKPETHBIX TpPEOOBAHMN K BBICTYIUICHUSIM CTYACHTOB. OTH
TpeOOBaHUs JOJKHBI OBITH JOCTaTOYHO YETKUMH M B TO K€ BpeMs HE HacCTOJIbKO
periaMeHTUPOBAaHHBIMU, YTOOBI CKOBBIBATH TBOPUECKYIO MBICIb, HACAXKIATh cxeMaTusM. [lepedeHn
TpeOoBaHUN K IJIOOOMY BBICTYIUICHUIO CTYICHTA MPUMEPHO TaKOB: 1) CBs3b BBICTYIUICHUS C
NpPEIIECTBYIOIIeH TEeMOH MJIM BOHOPOCOM. 2) pacKpbhlTUE CYIIHOCTH THpoOieMsl. 3)
METOJI0JIOTMYECKOEe 3HAUE€HHUE [T Hay4HOH, Mpo(eCcCHOHATBHON U MPaKTUYECKOH NesITeTbHOCTH.

Baxwneiimme TpeOoBaHUS K BBICTYIUIEHUSIM CTYIEHTOB - CaMOCTOSITEIBHOCTh B MoaOOpe
(dakTUYecKoro Marepuala U aHATUTHYECKOM OTHOIIEHWU K HEMY, YMEHHE paccMaTphBaTh
npuMepbl W (aKThl BO B3aWMOCBS3M H  B3aUMOOOYCIOBIIEHHOCTH, OTOWparh Hamboiee
CYIIECTBEHHBIE U3 HUX.

[IpuBonuMble TpuMepbl M (DAKTBl JOMKHBI OBITH CYIIECTBEHHBIMH, IO BO3MOYXHOCTH
MepeKiuKaTbcss ¢ mpoduieM oOydyeHHSs W B TO KE€ BpeMss He ObITh  CIIHIIKOM
«crienuanu3upoBanHbiMmy. [Ipumepbl U3 obmactu Hayk, OMM3KHX K OyAyIledl ChernuaibHOCTH
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CTyZIeHTa, U3 cepbl MO3HAHUS, O0yUSHHS MOOIMIPSIOTCS PYKOBOJUTEIEM CEMHHApa. BricTymuieHue
CTYIAEHTa JOJDKHO COOTBETCTBOBAaTh TPEOOBAHUSAM JIOTMKH. YETKOE€ BBIWIEHEHHE H3JIaraeMoi
npoOsemMbl, ee To4Has (OPMYIUPOBKA, HEYKOCHUTENbHAs IMOCIENI0BATEIHHOCTh apryMEHTALuU
MMEHHO JIaHHOM mpoOiembl, 6e3 HeolnpaBIaHHBIX OTCTYIJIEHUI OT Hee B Ipoliecce 000CHOBAaHMS,
0e3yclioBHas J0Ka3aTeIbHOCTh, HEMPOTUBOPEUYMBOCTh M TOJIHOTA apryMEHTAllUW, MPaBUIbHOE U
COJIepKaTeIbHOE UCIOIb30BaHUE MOHATUI U TEPMUHOB.

XKenarensHo, 9TOOBI CTYACHT M3Jaran MaTepual cBOOOJHO. [IpMKOBaHHOCTh K KOHCIIEKTY,
0OBsICHAETCSI OOBIYHO CIEAYIOIIMMHU TPUYMHAMH: a) TUIOXO IMPOJyMaHa CTPYKTypa H3JI0KEHUS,
BOIPOC HE OCMBICIIEH BO BCEW €r0 IMOJIHOTE, CTYAEHT OOUTCS MOTEPSATh HUTH MBICICH, HAPYIIUThH
JIOTUYECKYIO I0CJIEI0BATEIIbHOCTh BBICKA3bIBAEMBIX I0JIO)KEHUH, CKOMKATh BBICTYILIEHUE; O)
HEJ0CTAaTOYHO pa3BUTa KyJIbTypa YCTHOM peyH, ONTAaCEHUE TOBOPUTH «KOPSIBO» U HEYOEIUTEIIBHO; B)
Marepuai CIUCaH U3 Y4eOHBIX TOCOOMN MEXaHUUYeCKH, 0€3 JOCTATOUYHOTO OCMBICIIMBAHUS €T0; T)
KaK MCKJIIOUEHHUE, MaTepuai CIIMCaH y TOBapHUIA UIIU )K€ HUCIIOJIb3YEeTCs Uy:KOM KOHCHEKT. JIrobas
13 MEPEYUCIICHHBIX PUYNH, 32 UCKIIOYEHUEM BTOPOil, TOBOPUT O MOBEPXHOCTHON HIIU K€ MPOCTO
HEZ00pPOCOBECTHOM MOJIrOTOBKE CTY/IEHTA K 3aHSTHIO.

BayxHO Hay4uTh CTYAEHTOB BO BpeMs BBICTYIUIEHMS HOJAECPKUBATh MOCTOSTHHYIO CBSI3b C
ayIuTopuel, ObICTpO, HE TepssCh, pearupoBaTh Ha PEIUIMKH, BOMPOCHI, 3aMEUYaHMs, YTO JAeTCs
00BIYHO HE cpasy, TpeOyeT NOCTOSIHHOW paboThl Haj cobOoi. BeicTymaromuii oOpamiaercs K
ayTUTOpUHM, a HE K MpernoJjiaBaTeNio, KaK HIKOJbHUK Ha ypoke. KoHTakT co ciymartensMu -
MIOMOTaeT CTYAEHTY JIydlle BBIPA3UTh CBOIO MbICIb, pEAKUUs ayAUTOPUH TIO3BOJUT €My
MOYYBCTBOBaTh CHUJIbHBIE M CllaOble CTOPOHBI CBOETO BHICTYIUIEHHS. be3 «oOpaTHON cBsi3u» co
CIIyIIaTeIsIMU BBICTYIUIEHHE CTY/IEHTA - 3TO pa3roBOp ¢ caMuUM coOoH, oOpallleHne B MyCTOTY; eMY
OJINHOKO U HEYIOTHO 3a Kadenpoi, [ToaToMy Ha 3aHATHUSX HEIJIOXO BBECTU B TPAIULHUIO aHATIU3 HE
TOJIBKO COJEp KaHMs BBICTYIUIEHHM, HO M MX (OPMBI - peuH, AUKIUH, NMOBEACHUS 3a Kadeapoi,
XapakTepa OOLEeHHs ¢ ayAUTOpuUei.

JloOGuBasicb BHUMATEJIBHOTO M AHAJIMTUYECKOTO OTHOLICHMS CTYJEHTOB K BBICTYIUIEHUSM
TOBapUILEH, PyKOBOAUTENIb CEMHHApa 3apaHee CTaBUT UX B U3BECTHOCTb, YTO COJEP KATENIbHBIH
aHaJIM3 BBICTYIJICHUS, JOKJIa/la WK pedepaTa OH OLICHUBAET TaK ’K€ BBICOKO, KaK U BBICTYIUICHHE C
XOPOIIHUM J0KJIaI0M. Bonpockl JOKIaauuKy 3aJat0T MPEKIE BCErO CTYIEHTHI.

IIporpammy paspadorau (u):
ApocnaBneB A.M., k.0.H., TOIIEHT
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PELHEH3UA
Ha pa6ouyro nporpammy gucuumunsl @T/.01 «BBeaenne B 3xkog0ruyeckoe

MoJeJTUpoOBaHue Ha fA3bIKe R» OIIOII BO no nanpasnenuto 05.03.06 Dxosorus u
IIpUPOI0II0JIb30BaHue, HanpasneHue DKoy0rus U yCTOMUNBOE pa3BUTHE, ATPOIKOJIOTHS
(xBanuuKaIys BEITYCKHUKA —0aKajaBp)

Bopucoeim BopucoB AnopbeBuyem, A.0.H., mpodeccopom Kadenpsl TOYBOBEICHHS,
reojjorun u JnanamagdroseaeHuss DPI'BOY BO «Poccuiickuil rocynapCTBEHHBIH arpapHbIi
yauBepcureT — MCXA umenu K.A. TumupszeBa» npoBeneHa pereH3uss pabodel MporpaMMbl
TUCIUIUTUHBI «BBenenne B sKojorudyeckoe mozenupoBanue Ha s3pike R» OIIOII BO mo
nanpasienuto 05.03.06 — «Dkonoeuss u npupooononvszosanue», HANPABICHHOCTh JKOJOTHUS H
ycroitunBoe pasuthe, Arposkosiorusi (OakamaBp) paspabotannoit B ®I'BOY BO «Poccuiickuii
rocynapcTBeHHbli arpapHbiii yHuBepcurer — MCXA umenu K.A. TumupsseBa», Ha kadeape
HKOJIOTUH KaHIUIaTOM OMOJIOTHYECKHX HayK, TOIIeHTOM SIpociaBueBbiM A.M.

PaccmoTpeB mpescTaBiieHHBIE HA PELIEH3UI0 MaTePHAIIbI, PEIIEH3EHT MPHUIIET K CIIeTyIOIIIM
BBIBOJIAM:

[IpenbsBnenHass pabodas TmporpaMMa JHCHUIUIMHBL «BBeIeHHWE B DKOJOTHYECKOE
MozenupoBaHue Ha s3bike R» (nmanee mo texcty IIporpamma) coorBerctByet TpeboBanusmM OI'OC
o HanpaieHuto mudpp — 05.03.06 «Oxosorus u mpupoIooIb30BaHue». [IporpaMma coaepKuT
BCE OCHOBHBIE Pa3Jieiibl, COOTBETCTBYET TPEOOBAHUSAM K HOPMATHBHO-METOIHYECKIM JJOKYMEHTaM.

[IpencraBnennas B [IporpamMmme akTyabHOCTh YU4E€OHOH JAUCIUILTMHBI B PAMKax peain3aluu
OIIOIT BO He moasieXuT COMHEHHIO — JTUCIMIUINHA OTHOCUTCA K (DaKyIbTaTUBHBIM JAUCITUTUTMHAM
yacTu yueOHoro 1ukina — OT/I.

[IpencraBnennsie B I[Iporpamme menu TUCHUTIIIMHBI COOTBETCTBYIOT TpeboBanusm PI'OC
HarnpasiieHus — 05.03.06 «Dxoytorust ¥ MpUPOI0TIOIB30BaAHUEY.

B cootBerctBum ¢ IIporpammoii 3a aucuuiuiiHOW «BBeneHwe B 3KOJIOTMYECKOE
MoJenupoBaHue Ha s3bike R» 3akperieno 2 kommnereHuuu. JucuurmumbHa «Baenenue B
JKOJIOTMUECKOE MOJeNMpoBaHMe Ha s3blke R» u  mpexacraBnenHas Ilporpamma cnocoOHa
peann3oBaTh UX B 0OBSIBICHHBIX TPEOOBAHUSIX.

Pe3synbrarel oOyuyenus, npeacraBieHHbie B [IporpaMMe B KaTeropusix 3HaTh, yMeTh, BIa/I€Th
COOTBETCTBYIOT CHEHH(PUKE U COMACPNKAHUIO IUCIHHUIUIMHBI U JEMOHCTPUPYIOT BO3MOKHOCTh
MOJIyYEHUS 3aBJICHHBIX PE3YyIbTATOB.

OO6mas Tpydo€MKOCTh TUCHUIUIMHBI «BBeneHue B 3KOJOrMYecKoe MOJEIMpOBaHHE Ha
s3pike R» cocraBsier 3 3auétapix enunuipl (108 gaca).

Nudopmanus o0 B3aMMOCBSA3M H3YY4aeMbIX JHUCHUUIUIMH W BOINPOCAM HCKIIOYEHUs
nyOnupoBaHUS B COJCPKAHUM JUCHUIUIMH COOTBETCTBYET JI€HCTBUTEIBHOCTU. JlUcCHUIUIMHA
«BBegeHne B 9KOJOTHYECKOE MOJEIMpPOBaHHME Ha s3bIke R» B3amMocBsi3aHa ¢ JIpYTUMH
muciummaamMu OITOIT BO um YueOnoro mmana mo HampaieHuto — 05.03.06 «Dxonorus u
MIPUPO/IOIOIIE30BAHNE)» U BOBMOKHOCTh yOJIMPOBaHUS B COJIEPKAHUU OTCYTCTBYET.

[IpencraBnennas [Iporpamma mpenoaraet UCIIOJIb30BaHUE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHOJb3yeMble MPU peATHU3alUUd PA3TUYHBIX BUAOB Y4eOHOI
paboTer. @opMbl 06pa30BATENBHBIX TEXHOJIOTHI COOTBETCTBYIOT ClIEU(UKE JTUCIUILTAHBI.

Bunpl, comepxkaHue U TPYAOEMKOCTb  CAMOCTOSITENBHOW  pabOThl  CTYIEHTOB,
npenacTaBieHHble B [Iporpamme, cOOTBETCTBYIOT TpeOOBaHUSM K TOJTOTOBKE BBIMYCKHUKOB,
conepxanumcs Bo @PI'OC BO nanpasnenus 05.03.06 «Oxonorust 1 npupoa0N0Ib30BaHNE»

[IpencraBnennsle U omucanHeie B [Iporpamme dopMbl Tekyriel oleHKH 3HaHHM (Ompoc,
TeopeTnyeckass KOH(EpeHIHs), COOTBETCTBYIOT chelnu(duKke AUCHUIUIMHBI W TpPeOOBaHUSAM K
BBITTYCKHUKAM.

dopma MPOMEKYTOUYHOTO KOHTPOJIS 3HAHUU CTYJAEHTOB, MpeaycMoTpeHHast [Iporpammoit,
ocylecTBisieTcss B (opme 3adera, 4TO COOTBETCTBYET CTaTyCy MUCIUIUIMHBI, KaK JAUCIUTITUHBI
¢bakynbTaTUBHON AucHUIIUHB yueOoHoro nukia — @TJ ®I'OC nanpasnenus 05.03.06 «Oxonorus
U TIPUPOAOTIOIB30BAHUEY
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@opMbl OLIEHKM 3HAaHWH, MpenacTaBieHHbE B Ilporpamme, COOTBETCTBYIOT crenupuKe
JTMCUUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

VYueOHO-MeToInUeCcKOe 00eceueHne AUCIUIUINHBI IIPEICTaBICHO: OCHOBHON JIMTEpaTypoit
— 1 ucrouynuk (0a30BbIi yueOHUK), JOMOTHUTEIBHON IUTEPATypoll — 6 HauMeHoBaHu#, MHTEepHET-
pecypenl — 11 ucrounukoB u coorBercTByeT TpeboBanusM OI'OC nanpasnenus mudp — 05.03.06
«DKOJIOTHS U IPUPOIOTIOTIB30BAHUE.

MarepuanbHO-TEXHHUECKOE OOeCreueHne AUCHUIUIMHBI  COOTBETCTBYET — CIEIH(HKe
JUCHMIUIMHBL «DKOJOTMYECKOE MOJIEIMPOBAHUE Ha fA3bIKE R» M oOecrneunBaeT MCIOJIb30BaHUE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHUCJIE UHTEPAKTUBHBIX METOJ0B O0YyUEHUS.

Metonuyeckie — peKkOMEHJAalMh  CTy[JeHTaM M METOJAMYECKHE  PEKOMEHJAlUu
MPETo1aBaTelIsIM M0 OPraHM3aluu O0Y4eHHUs MO JUCUUIUIMHE JAal0T MPEICTAaBICHHE O CrienupuKe
o0y4eHHs [0 JUCLUIIINHE «BBeieHne B 3KOIOrHYecKOe MOICINPOBAHNE Ha SI3bIKE R».

OBILME BbIBO/IbI

Ha ocHOBaHMM INpPOBENEHHOHN pELEH3UMH MOXHO CAENaTh 3aKIIOUEHHE, YTO Xapakrep,
CTpYKTypa M cojepkaHue pabodeil mporpaMMbl TUCHUIUIMHBI «BBeneHue B 3KoJIOTHYECKOE
MoenmupoBanue Ha s3bike R» OITOIT BO no nanpasnenuto 05.03.06 HanmpaBIeHHOCTh «KOJIOTHS
U MIPUPOA0NIOIIb30BaHue (KBamu(uKalus BHITYCKHUKA — OakaaBp), pazpadboTaHHas SpociaBUeBbIM
AnexceeM MuxaiioBuueM, KaHAMJIATOM OHOJIOTUYECKMX HAyK, JOLEHTOM Kadeapbl 3KOJOTHUH,
cootBercTBYeT TpeboBanusiM ®I'OC BO, coBpemeHHBIM TpeOOBaHUSAM SKOHOMHKH, PbIHKA TpyAa U
MTO3BOJIUT MPH €€ peaan3aluu YCHemHo o0ecneduTs (OpMUPOBAHUE 3asIBIIEHHBIX KOMIIETEHIINH.

Penenzent: bopucos b.A., mpodeccop kadenps mouBoBeneHus, JaHAMA(GTOBEACHUS U T€0-JIOTHH
OI'BOY BO «Poccuiickuil rocy1apCTBEHHBIN arpapHbliil yHuBepcureT — MCXA umenn

K.A. TumupsizeBa» JOKTOp OMOJIOTUYECKUX HAYK
W%v/ 28.08.2023
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