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AHHOTALUA

paboueii mporpaMMbl yueOHON TUCHUTUTHHBI
®T/. 01 «BBenenune B 3K0JI0ru4ecKoe MoeJJMpoBaHue Ha si3biKe Ry
JUTS IOATOTOBKH OakajiaBpa Mo HalpaBJICHUIO
05.03.06 — Dxomorus 1 NPUPOAOIIOIL30BAHNE
HaIIPaBJIEHHOCTH DKOJIOTHSI, ATPO3KOJIOT U

Lenbr ocBoeHMsl AUCHMILUIMHBI: JlaHHAs AMCHUILIMHA OPHUCHTHUpPOBaHA Ha
dbopMupoBaHue y 0akajgaBpOB 3HAHHM, YMEHHIH W HABBIKOB IO TCOPETHUECKHM OC-
HOBaM, 0a30BBIM 3JICMCHTaM, HH(POPMAIIHOHHO-METOAMYECKUM BOIPOCAM U IpaK-
THYECKUM HaBBbIKaM, CBS3aHHBIM C MOHHTOPHUHIOM, OIICHKOW M MOJEIHPOBAHUEM
IIOTOKOB IAPHUKOBBIX I'a30B.

MecTo AUCOMIUIMHBLI B Y4eOHOM IUIAHE. IUCIMILIMHA sBisieTcs (akyibTa-
TUBHOW JHUCIMIUIMHON y4eOHOTO TuTaHa 1o HampasieHuio noarotoBku 05.03.06 —

DKOJIOTHS U IPUPOJONOIB30BAHKE, OCBAUBAETCS B / CEMECTpE.

TpeGoBanus K pe3yJbTaraM 0CBOCHHUS JUCHUILIMHBI: B pE3yJIbTaTE OCBOE-
HUS TUCHUTUTHHBL popmupyroTces cienyromue kommetenuun: [1Koc-1.7; T1Koc-3.2

Kpartkoe conep:xanue gucuuniannbi: Ctpykrypa sizbika R. OcoOble 3amaumn.
CnocoObl 3amanust nepemeHHord. Komannapl u 6azoBble (hyHKIMH. THIBI BEKTOPOB.
Huuamuueckas tunuzanua. Koncons nporpammsel R. Onepanuu ¢ Bektopamu. Ilpa-
BUJIa BEKTOpHOU anrebpsl. CpaBHeHHue BeKTOpoB. IIpocreiimume rpaduxu. Boimonne-
HUE Cepur KoMaHj. YcraHoBKa OubOnmortek. Jlormueckue omepauuu. Martemaruue-
ckue onepauuu. IIpaBuna nosropa BektopoB (Recycling Rule). ITocnenoBarensHo-
ctu. Pabora ¢ jpormueckumu Bektopamu. Muaekcamnus Bextopos. JloOaBieHue siie-
MEHTOB K BEKTOpY. TaOJHIlbl, UKIIbI, UTEpallUU, TpapuKa U IPyrue CIOKHbIE KOH-
cTpykuuu B si3bike R. Crnoksble jnormdeckue onepanuu. DakTopbl U (QyHKIUSA
summary(). ®yuknus sample(). PyHKUMM NepeceueHus, 00bEAMHEHNS U BEIYUTaHUS
AJIEMEHTOB BEKTOpOB. Pabota ¢ Tabnuiiamu. Beibopku u3 tadmnui. Tabnuia dumiepa
"Upuc". IIpoBepku ycioBuil. L{ukibsl ¢ moacyeTom nmoBTOpOB. Peanuzanus metona
MonTte-Kapino. Bekropnas urepanus, cemeiictso Gpynkuuii apply. bazosas rpaduka -
¢bynkuus plot. [IponsunyTas rpaduka naker ggplot2. [loctpoenue ructorpamm, Ter-
JIOBBIX KapT U OJIOKOB rpadukoB. 3arpy3ka TabIu4HbIX JaHHBIX. OcoOeHHoCTH tibble.
OunbTpanysa naHHbIX B Tabnunax. CopTupoBka AaHHBIX B Tabnunax. [ pynmupoBka
TaOMUYHBIX JaHHBIX. [lenoukn komana. Tpancopmaruu TabiMuHBIX TaHHBIX. O0B-
eANHEeHUe TabnuIl 1o kiarovy. TpaHcrnonupoBanue tabnuil. PadboTa co cTpoKOBBIMU
JaHHBIMU cpencTBamu makeToB dplyr. PaboraiiTe ¢ JOrMYeCKMMU JTaHHBIMHU CPE/I-
ctBamu maketoB dplyr. UNIX Bpewms, mpeoOpa3oBanue AaT pa3HbIX (PopMaToB B
cranaaptheie s R popmatel cpeactBamu nakero dplyr. Pacuér xoppensiuuu B R.
AHanu3 pacnpeieneHus Mo rucrorpaMMamM. TecT Ha HOPMaJIbHOCTh paclpeiesiCHus.
CemeiicTBO KOMaH "nmuHENHass Moaenp''. HTepnperanus TaHHBIX JIMHEHHOW MOe-
mu. OueHka kadecTBa Mojenu. MHOXecTBeHHas perpeccus B sizbike R. Jlucnepcuon-
HbIN aHanu3 B s3bike R. YciaoBus B3auMojencTBust nepeMeHHbix. Otinnane gpopmara
XpaHEeHHUs] METEOJIaHHbIX OT CTaHAapTHOro Bujaa. Paborta ¢ makerom rnoaa. Pacuer
CYMMBI aKTHBHBIX Temmeparyp. OunbTparus mo reorpadudeckoil OJU30CTH JaHHBIX
MeTeocTtaHui. [locTpoeHrne UTOroBoM MoaEIu

)Oﬁluaﬂ TPYA0E€MKOCTh JUCHHUILTHHBI cocTaBisieT 3 3a4éTHble equHUILl (108
4acoB).

IIpomexyTOYHBIA KOHTPOJIb: 3a4ET



1. Ileanb ocBOEHNSI JUCHUILIHHBI

JucuunnvHa «BBeeHne B 3K0J0rM4ecKoe MoJAeJTHUpPOBaHUe HA s3bike R»
dbopMuUpyeT mpollecC YMEHUW W HABBIKOB IO TEOPETHMUYECKMM OCHOBaM, 0a30BBIM
aJIeMeHTaM, THHOPMAIIMOHHO-METOIMYECKUM BOTIPOCAaM U MPAKTHYECCKUM HaBBIKAM,
CBSI3aHHBIX CO CTAaTUCTHUKOMW, AHAJIW30M JAHHBIX, CTATUCTUYECKUM MOACIUPOBAHUEM
Y UX MPUMEHECHUEM B IKOJIOTHUHU.

2. MecTO IMCUMILIMHBI B Y4eOHOM Mpoiecce
Jucuunnuna «BBelieHne B 9KOJIOTHYECKOEe MOJIETMPOBaHe Ha si3bIke R» BKITIO-
YyeHa B BapUaTUBHYIO 4acTh (PaKyIbTAaTUBHBIX JUCIHUIUIMH y4yeOHOro miaHa. Juciu-
winHa «BBeneHue B 9KoJI0THYecKoe MOJICIMPOBaHre Ha A3bIke Ry peanusyercs B co-
orBeTcTBUU ¢ TpeboBanusamu GI'OC, OIOIT BO u YueOHoro miaHa no HarpaBjIeHUIO
05.03.06 — Dkonorus U NpUPOJONOIH30BAHUE.

OcO0eHHOCThIO TUCIUIUIMHBI SIBISETCA TO, YTO OHA TECHO B3aMMOCBSI3aHA C
JTUCIUIUTMHAME 0a30BOM M BapuaTHBHOM yactu o HampasieHuto 05.03.06 — Dkoro-
TUs ¥ TIPUPOJIOTIONH30BAHUE U SIBIIETCA (POopMHpYIOIIeH y OakagaBpOB COBPEMEHHBIE
NPEJCTaBICHUS O MPAKTUYECKUX M TEOPETHMUECKUX OCHOBAX, 0a30BBIX DJIEMEHTOB,
CBSI3aHHBIX C CTATHCTUKOMW, aHAJM30M JAHHBIX, CTATUCTUYECKIUM MOJICTHPOBAHUEM U
WX MPUMEHECHHUEM B 3KOJIOTHH.

PaGouast mporpamma AuCIUIUIMHBI «BBe/leHHE B 9KOJIOTHYECKOE MOJICIUPOBA-
HUE Ha s3bIKe R» 1UIs1 HHBAIMIOB M JIUI] C OTPAHUYECHHBIMH BO3MOXHOCTSIMH 370pO-
Bbsl pa3pabaTbIiBaeTCsd UHIAUBHUIYAJIHLHO C YyUY€TOM OCOOEHHOCTEH MCUXO(PU3UYECKOrO
Pa3BUTHS, UHAUBUIYAJIBHBIX BO3MOXXHOCTEH U COCTOSTHUS 3JI0POBbSl TAaKUX 00ydYaro-
IIUXCSL.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs M0 JucuuILInHe «BBenenue
B JKO0JIOTHYeCKOe MO/IeIMPOBaHMe HA si3blKe R» COOTHECEHHBIX €
IUVIAHMPYEMbIMHU Pe3yJbTATAMH OCBOEHHA 00pa30BaTeJIbHOM MPOrPaMMbl

N3yuenue nanHO#M ydeOHOUN AMCIMIUIMHBI HAMpaBlieHO Ha (opMuUpoBaHHE Y
00y4Jaronuxcst KOMIETSHITNH, MPeCTaBICHHBIX B Tabymiie 1.

4. CTpyKTYypa ¥ cojiepKaHue TUCHUTIITHHbI

4.1 PacnpenesieHue TPYI0EMKOCTH AUCHUILIAHBI IO BUAaM padoT
1o cemMecTpam
OO6mas Tpya10€MKOCTh JUCHUIUIUHBI cocTaBisieT 3 3ad. ef. (108 vacos), ux pac-
npeJesieHne Mo BUIaM padoT MO ceMecTpaMm MpeACTaBIeHO B Taduuiie 2.



Tabnuua 1

TpeﬁoBaHnﬂ K pe3yjibTaTaM 0CBOCHUA y‘leﬁHOﬁ AUCHUIIJIMHBI «BBez[eHne B 9KOJOI'NY€CK0€ MOACTUPOBAHUE HAa SAA3BIKE R»

HCCIIEZIOBATEIbHON IS TENbHOCTH, BKIIFOYAs
METO/IbI 0TOOpA U MOJIEBBIX MCCIIEIOBAHMN OC-
HOBHBIX KOMIOHEHTOB 3KOCHCTEM, TIPOBEICHHS
7a00PaTOPHBIX AHATHU30B U CTATHCTHYECKOH
00paboTKH MOJTy4yaeMbIX JaHHBIX, SKOJIOTHYe-
CKOT'0 MOJICIMPOBAHUS U IPOTHO3UPOBAHUS,
HKOJIOTHYECKOT0 MOHUTOPHUHTA U CUCTEMHOTO
aHaJIM3a MPOOJIEMHBIX DKOJIOTUUECKHX CUTYya-
IIUH, PKOJIOTMYECKOI0 HOPMHUPOBAHUS, IIPOCK-
tupoBanug u OBOC, ucnons3oBanus ['YIC u
JAHHBIX AUCTAHIIMOHHOTO 30HANPOBAHUS

JIETh OCHOBHBIMH
METOJIaMH Ieo-
nHpopmanuon-
HBIX HCCIIeI0Ba-
HHI, T€0CTaTH-
CTHYECKOH U CTa-
THCTHICCKOU
00paboTKH naH-
HBIX B 9KOJIOTHH
U TIPUPOJIOTIONb-
30BaHMU C MPU-
MEHECHHUEM ITH (-
POBBIX HHCTPY-
MEHTOB U TE€XHO-
JIOTUH

[IPOU3BOJCTBEHHOM, IIOJIEBOH U
1m1ab0paTOPHOH HKOIOTHIECKOM
nHpOpMAaLNH,

-MeToII 00padOTKH, CHCTEMa-
TH3aIUH, aHaTH3a uHpOopMa-
1, popmupoBaHus 0a3 1aH-
HBIX 3arpsI3HEHHS OKPYKalo-
el cpenbl,

-metoaamu OBOC, BBISBIIATH
HCTOYHHUKH, BUIBI U MACIITA0BI
TEXHOTEHHOTO BO3JICHCTBHUS

- TEOPETUIECKHE OCHOBEI [TH-
CTaHIIMOHHOTO 30HIUPOBAHUS
3eMITH, BO3MOXXHOCTH TeXHHYe-
CKHX CPEICTB JUIS TIOJTYy4CHHS,
00paboTKH U aHaMU3a JaHHBIX
- 3aKOHOMEPHOCTH (HOPMHUPO-
BaHMsI MIOTPELIHOCTH U3MEpe-
HUS Ha 9Tanax otToéopa mpoo,
TPaHCIIOPTUPOBAHUS, XUMHKO-
AHAJIMTHYECKOTO aHaJIM3a U
dhopMupoBaHus 6a3 JTaHHBIX
3arps3HEHUS OKPY KaIoMIeH
cpensl

- Crioco0b1 00paboOTKH, aHAIU-
3a ¥ CHHTE3a IPON3BOJICTBEH-
HOW, TOJICBO U TabopaTtop-
HOW DKOJIOTHUECKON HHPOP-
Malluu.

[IPOU3BOJCTBEHHON, IIOJIEBOM U

11a00paTOPHOH HKOITOTHIECKOM
nH(pOopManuH, METOJaMH CO-
CTaBJICHUS HKOJIOTUIECKUX H
TEXHOTEHHBIX KapT, cbopa, 00-
paboTKH, 1abopaTOpHBIMH Me-
TOJaMHU

- bopmupoBanus 6a3 TaHHBIX
3arpsi3HEHUs OKPY Karolen
Cpenbl, BBISIBIISITH HCTOYHHKH,
BU/IBI ¥ MacIITa0bl TEXHOTEH-
HOTO BO3IEHCTBHUS

- paboTtaTh B 6a30BBIX TIPO-
rpammax Maplnfo, Surfer,
SASPlanet, Q-gis, llvis,
EasyTrase u Saga

- aHAJIM3MPOBATH MOJIyYCHHBIC

JlaHHBIe 13 iporpamM Maplnfo,
Surfer, SASPlanet, Q-gis, llvis,

EasyTrase u Saga

- OTKCHIBATH TIOJTyYCHHBIC pe-
3yJIBTATHI TIPH MTOJIEBBIX H JIa-

0OpaToOpHBIX METOaX

- HHTEPIPETHPOBATH TAHHBIC

JIMCTaHIIMOHHOTO 30HINPOBa-
HHS 3eMiIu

- BbIBJIATH HCTOYHUKHU, BUJBI U

MacIITaObl TEXHOTE€HHOTO BO3-
IEUCTBHUS

- IPOTHO3UPOBATH TC UJIN UHBIC

MpoOJIEMBI aHTPOTIOT€HHOTO
XapakTepa

Kon HNuaukartopsl B pesynprare uzyueHus yueOHON JUCIMILIMHBI 00YYaIOIINECs JOKHBIL:
No KOMLIE Coneprxanue KOMIIETEH-
/11 KOMITETCHIIMH (UJTU €€ YacTH) 1007051 3HATh YMETH BJIQJIETh
TEHIUA
1. [IKoc 1 |Bmnanmers ocHOBHBIMH METOJaMH HAY9IHO- ITKoc-1.7 Bra- 00paboTKU aHaM3a U CHHTE3a |- 00pa0OTKM aHANHM3a U CHHTE3a | - METOJaMH PadOTHI B TIPO-

rpammax Maplnfo, Surfer,
SASPlanet, Q-gis, llvis,
EasyTrase u Saga

- MeTogamMu 00pabOTKH, aHa-
JIM3a ¥ CUHTE3a ITPOU3BO-
CTBEHHOM, MMOJIEBO 1 1a00-
paTOpHON SKOJIOTUYECKOU
nHpopManum, METoJaMu co-
CTaBJICHUS HKOJIOTUYECKUX H
TEeXHOTEHHBIX KapT, cOopa,
00paboTKH,

- opmupoBanms 6a3 TaHHBIX
3arpsiI3HEHUs OKpY Karouen
cpeabl

- MeToJaMu 0TO0pa mpod U
MPOBEJICHUSI XUMHUKO-
aHAJIUTHYECKOTO

aHaIN3a BPEIHBIX BEIOPOCOB
B OKPYKalOIIYyIO Cpeay, No4-
BEHHBIX, 9KOJIOTUUECKHX HC-
cienoBaHuii, 00paboOTKH,
aHaJIM3a ¥ CUHTE3a MPOU3-
BOJICTBEHHOH, IOJIEBOM U JIa-
GopaTopHOi

9KOJIOTUYECKON MH(POPMAIH
paspabateiBats [ IC-nipoekT
C IPUMEHEHHUEM JaHHBIX JH-
CTaHIIMOHHOT'O 30H/IUPOBAHUSI
ULt

HCTIOJIb30BaHUs HX B 0071a-
CTH 3KOJIOTHH ¥ IPUPOJIO-
10JIb30BAHUS
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- BBIIOJHATH TPEOOBAHUS CH-
CTEMBI TEXHUYECKOT'O PETyIIH-
pOBaHMs MIPH

nposenenun OBOC, OOC,
HKOJIOTUYECKOT0 MOHUTOPUHTA
- 0TOMpAaTh MPOOBI ¥ IPOBOAUTH
XMMHKO-aHAJIUTHYECKUH aHa-
JIU3 BPEJHBIX BEIOPOCOB B
OKPY’KaroLIyIo cpexny,

- 00pabaThIBaTh, aHATM3UPO-
BaTh M CHHTE3HPOBATH [IPOU3-
BOJICTBCHHYO, TTOJICBYIO
J1abOopaTOPHYIO SKOJIOTHYE-
CKYI0 HH(OPMAIIHIO, COCTaB-
JISITh 9KOJIOTHYECKHE U TEXHO-
T'eHHbIC KapThl

I1IKoc 3

O0najarh 3HaHUSAMH B 00JIaCTH HHPOPMAIIK-
OHHO-METOANYECKOr0 00eCIeYeHUsI KOHTPOJIb-
HO-Ha/130pHOM JIESTEIBHOCTH, BKJIIOYAsi METO-
JIbl 0TOOpA M MOJIEBBIX 00CIIEI0BaHU OCHOB-
HBIX KOMIOHEHTOB 3KOCHCTEM, CTATUCTHUECKOH
Y T€OCTATHCTHYECKOH 00pabOTKH MOITydaeMbIX
JIaHHBIX, 3KOJIOTHYECKOTO MOZEINPOBAHUS U
MPOTHO3UPOBAHMSA, SKOJIOTMIECKOT0 MOHHUTO-
PHHTa ¥ CHCTEMHOT'O aHaJIU3a MTPOOIEMHBIX
9KOJIOTMYECKUX CUTYaINH, 9KOJIOTHIECKOTO
HOPMHUPOBAHUS U TPOSKTUPOBAHUSI, UCIIOJIB30-
BaHus [ IC 1 JaHHBIX TUCTAHIIHOHHOTO 30H-
JIMPOBAHMSI, SKOJIOTMYECKOT0 KOHTPOJIS U ay Tu-
ta, OBOC n OOC ¢ npumeHeHneM nudpoBbIx
MHCTPYMEHTOB U TEXHOJIOTUI

[MKoc-3.2 O6na-
JaTh 3HAHUSIMU B
obnactu uadop-
MaIHOHHO-
METOANYECKOTO
obecnieueHus
9KOJIOTHYECKOTO
MPOEKTHPOBAHUS
u kaprorpadupo-
BaHUS C TIpUMe-
HeHHeM nudpo-
BBIX HHCTPYMEH-
TOB U TEXHOJIO-
Ui

ba3zoBric unceHHBIC MaTEMa-
THUYECKHE MOJIENIU pacyeTa
MPOAYKTUBHOCTH IKOCHCTEM
10 KIIMMAaTHYCCKHUM JaHHbIM
[TpuHOUIBI BEIOOPA M aHATIH-
THYECKHE BO3MOXHOCTH HC-
TIOJTb30BAHUS COBPEMEHHBIX
METOJIMK M METO/IOB B ITPOBE-
JICHUHM OMOJIOTMYECKOTO MO-
HUTOPHHIA COCTOSIHUS OKPY-
JKarolle cpenbl

AHanu3upoBaTh U mpeobpaso-
BaThb JaHHBIC B HMCIOLIUXCS
6a3bl JaHHBIX AT UX KOPPEKT-
HOro HCIOJIb30BaHHUA B 4YHC-
JIEHHBIX MAaTEMaTHYECKUX MO-
JIeTISX TIPOLYKTHBHOCTH 3KOCH-
cTem

Bectn mMarematuueckyro obOpa-
0OTKY W aHaJIM3UpPOBAThH TIOJY-
yaeMble pe3yJIbTaThl OHOJIOTH-
YEeCKMX METOJI0OB HCCIEI0Ba-
HHUA.

HaBrixkaMu Hanucanus npo-
CTEHINUX CKPUIITOB Ha SI3bIKE
R, mo3BossIIOmMMX YUCICHHO
IIPUMEHSTH Pa3JIM4YHbIe MaTe-
MaTHYECKHE MOJIENIN MPOIYK-
TUBHOCTH JUIsl HOJTyYEHHUS
MIOTEHLUAJILHON ypOXKaliHO-
CTH IO KIIMMAaTHYECKHUM JIaH-
HBIM

dopMaMU U METOJAMH OCY-
LIECTBJICHUSI KOPPEKTHOM
HMHTEPIPETALMU [TOJIyYEHHBIX
JIaHHBIX




Tadmuna 2

PacnpenesieHue Tpy10éMKOCTH TUCUMILIMHBI 0 BHAaM padoT 1o / ceMecTpy

TpynoémkocTh
qac.
Buj yueOHoii padoThl / B TOM B 1.4. mo 7
umncie cemMecTpy
I
Oo0uas TpyA0€MKOCTb JUCITUIUIMHBI TT0 YYeOHOMY TIJIaHy 108 108
1. KontakTHas pabdora: 54,25 54,25
AyautopHasi pa6ora 54,25 54,25
aexyuu (J1) 18 18
npaxmuyeckue 3ausmus (113) 36(4%) 36(4%)
KOHMAaxmuas paboma Ha npomexcymourom konmpone (KPA) 0,25 0,25
2. CamoctosiTeanHasi pagora (CPC) 53,75 53,75
camocmosmenbHoe UzyueHue pazoenos, CAmono02omosKka (npopabomxa 44,75 44,75
U nosmopeHue NeKYUOHHO20 Mamepuala u Mamepuana y4eoHuKos u
VUeOHbIX NOCOOUL, NOO2OMOBKA K NPAKMUUECKUM 3AHAMUIM U M.O.)
Iloozomoska k 3auémy (KOHmpo.v) 9 9
Bu mpoMexyTOYHOTO KOHTPOJIS: 3a4€T
* B TOM YHCIIC IPAKTHYECKAs MOATOTOBKA
4.2 Conep:xaHue QUCHUIINHBI
Tabnuma 3
TemaTuyeckui JIaH y4e0HOM IUCHUIIINHBI
HaumeHoBaHUe pa3aeioB U TeM TUCHUILINH AV L3 Gy O
D) Bcero padora Hasi pabora
J | I3 | IIKP CP
Pa3nes 1. BBenenue - cTpyKTypbl M THIIBI JAHHBIX B 27 6 | 10 11
si3bike R
Paznen 2. Tabaunbl, HUKJIbI, HTEpaluu, rpaduka u 23 4 8 11
JAPYrHe CJI0KHbIe KOHCTPYKIHH B si3bIKe R
Pa3nes 3. Ucno/ib30BaHue MAKETOB U3 «BCEJEHHOW» 25 4 110 11
tidyverse, cuarakcuc, puiasrpanus, TpanchopmManus u
paboTa ¢ j1aTamu
Pa3znen 4 CraTucTrnyeckue MeToabl 1 MOJICJTUPOBAHNE 23,75 | 4 8 11,75
YPOKAHHOCTH MO BHENIHUM METEOAaHHbIM
KOHTaKTHasi paboTa Ha mpoMexyTodHoM KoHTpose (KPA) 0,25 0,25
[ToaroToBka K 3a4€ty (KOHTPOJIb) 9 9
Bcero 3a 7 cemecTp 108 | 18 | 36 | 0,25 44,75
HToro mo gucuunjinHe 108 18 | 36 | 0,25 4475

Pasznen 1. Beenenue. CTPyKTYpBI M THIIBI IaHHBIX B fi3bike R
Tema 1. BBenenue 6a3oBbie NOHATHS A3bIKa R.

[Ipenmert u 3agaumn qucuuiuivHbl. s yero ucnosb3yercs R. Ctpykrypa s3bika R.
Oco6nie 3amaun. CriocoObl 3aaHusl IepeMeHHoN 3HadeHus. KomaHbl 1 6a30BbIe
¢dbynkuuu. Tunel BeKTOpoB. TUIbl BEKTOPOB. JuHaMuyeckast TUIIM3a1usl.

Tema 2. OCHOBHBIE THIIBI JAHHBIX.

®opmatr CSV. Bepcuu nporpammsl R. OCOO€HHOCTH yCTaHOBKU TIporpamMm R u
Rstudio. ITonesnsie ccbuiku. Koncoisp nporpammel R. Okna nporpammsl Rstudio.
Yro Takoe ckpunt. CrnocoOsl 3amycka koMaHja. Bb3oB cripaBku. R kak kanbKyis-




Top. Omneparuu ¢ BekTtopamu. [IpaBuia BekTopHOU anreOpsl. CpaBHEHHE BEKTO-
pog. [Ipocteitmme rpaduku. Beimonaenne cepun KOMaH 1. Y cTaHOBKA OMOJIMOTEK

Tema 3. BekTopHble onepanum.
Jlormueckue onepanuu. MatemaTudeckue onepaiuu. [IpaBuia moBTopa BEKTOPOB
(Recycling Rule). ITocienoBarensHocTH. PaboTa ¢ jgoruueckumu BekTopamu. HH-
nekcausi BekTopoB. JloOaBrneHue 3neMeHTOB K BekTopy. CBOMCTBa BEKTOPOB.
®ynkumu sort u order

Paznen 2. Tabdaunbl, HUKJIbI, UTepallMUd, TpauKa M JAPyrue CJIOKHbIe KOH-

CTPYKIMHU B si3bike R

Tema 4. Tadauubl 1 0o0J1ee CJI0KHbIE THIHI JAHHBIX.
Crnoxuble jorumdyeckue omneparnuu. dakropel u dynkuus summary(). OyHKUIUS
sample(). OyHKUMHU TiepeceyeHusi, OObEIUHEHUSI U BHIYUTAHUS DJIIEMEHTOB BEKTO-
poB. Pabota ¢ tabaunamu. Beidopku n3 tabnui. Tabnuna dumepa "Upuc". [Ipo-
BEPKH yCIIOBHUM

Tema 5. Llukybl 1 BeKTOPHbIE HTEPALMHU, TPaduKa.
[ukiel ¢ moxcueToM MOBTOpOB. Peanuzamusa merona Monte-Kapno. BekropHas
utepanus, cemenctBo pyHkuuii apply. ba3oBas rpaduxka - pynkuus plot. ITpoasu-
HyTas rpaduka maker ggplot2. Iloctpoenue rucrorpamMmm, TEIUIOBBIX KapT U 0J0-
KOB Ipa(MKOB.

Paznen 3 HMcnosb30BaHHe NAKeTOB M3 «BceJieHHOM tidyverse», CHHTaKCHC,

¢puabTpanus, Tpanchopmanus u padbora ¢ JaTaMu

Tema 6. KommiekcHble onepanny HaJ TA0JMYHBIMY JAHHBIMH.
[Taket dplyr. 3arpy3ka tabnaumunblx gaHHbIX. OcoOeHHocTH tibble. dunbTparus
MaHHBIX B Tabnuiax. CopTUpOBKa JTaHHBIX B Tabnuiax. [ pynmnupoBka TaOIMYHbBIX
nauubiX. lemouku xomana. Tpanchopmaruu TabnuuHbX naHHbIX. OO0beIUHEHNE
Ta0HII 110 KITtouy. TpaHCTIOHUPOBAHUE TAOJIHII.

Tema 7. Cnoxuble onepanuu HaJ JaTAMU M CTPOKAMHU B TaldJu1Le.
PaboTta co cTpokoBbIMU AaHHBIMH cpeAcTBaMu naketoB dplyr. PaGoraiite ¢ moru-
YECKUMHM JTaHHbIMU cpencTBamu nmakeToB dplyr. UNIX Bpemsi, mpeoOpazoBanue nat
pa3HbIX popMaToB B cTaHAapTHbIE 4711 R popmatel cpencrBamu makeToB dplyr

Pazgea 4 CrartucTruyeckue MeToAbl U MOACJMPOBAHUE YPOKAHOCTH 110 BHELI-
HHMM MeTeOJAHHbIM

Tema 8. CTaTucTHYECKHIT aHAJU3 ¢ IOMOIIBIO si3bIKa R.
Pacuér koppensiunn B R. AHanu3 pacnpenesieHHs Mo rucrorpammaM. Tect Ha
HOPMAJIbHOCTB pacnpeaeneHus. CeMecTBo KkoMaH "nuHeHas mojaens'". HTep-
npeTanys JaHHbIX JJMHEHHOU Moaenu. OlieHKka KauecTBa Moieiu. MHOKEeCTBEHHas
perpeccus B si3bike R. JlucriepcroHHbIN aHanu3 B si3bike R. YcmoBusa B3aumonen-
CTBUSI IEPEMEHHBIX

Tema 9. MoaeanpoBaHue ypo:KailHOCTH M0 BHEIIIHUM METEOJAHHBIM.
Otnuuue popmaTta XpaHEHUS METEOIaHHBIX OT CTaHAapTHOro Buja. Pabora c¢ ma-
KeToM I'noaa. PacueT cymMMbl akTUBHBIX TemIiiepatyp. @uibTpaius mno reorpaduye-
CKOM OJIM30CTU JIAHHBIX MeTeocTaHlui. [locTpoeHue uToroBoit Mmoaeu



Ipeamer u 3agauu (ucuunauHbl 4.3 Jlekuun/ npakTH4ecKue 3aHATUS

Ta0IUIE.

6oTa co CTPOKOBbLIMHU JaHHBIMU B

Tabmnura 4
Conep:xkanue JeKIUii/ MPaAKTHYECKHX 3aHATHI 1 KOHTPOJIbHbIE MEPONIPHATHS
Dopmu Bux
Ne HazBanue pazneina, Ne u HazBaHue JeKIMii/ pyemble Koua-Bo
n/n TeMbI NMPAKTHYECKUX 3aHSITHI KOMIIET KOHTPOJ"’HO“; 4acoB
MepOonpHUsITHSI
eHIMH
1. Pa3nen 1. BBenenue. CTpyKTYpbI M THIIBI IAHHBIX B si3bIKe R 16
Tema 1. Beenenmne Jlexmms Nel Beenenne 6a30Bbie HKoc-1.7; | VerHBIN Ompoc 2
0a30BbIC TIOHATHS MOHATHS sA3bIKa R. IIKoc-3.2
s3pIKa R IMpaktuueckoe 3austre Ne 1. Oc- [IKoc-1.7; | Pemenue 3amau 2
HOBBI s3bIKa R. I
Tema 2. OcHOBHBIC Jlextust Ne2 OcuoBHble Tumbl gan- | HKoc-1.7; | Pemenue 3amau 2
TUIBI JAHHBIX. HBIX. [TKoc-3.2
[TpakTuueckoe 3ansrue Ne 2. Un- [Koc-1.7; | Pemenue 3amgaq 2
tepdeiic cpenpl pazpadborku Rstu- LLE g
dio.
[MpakTudeckoe 3anstre Ne 3. 3a- IIKoc-1.7; | Pemienue 3amau 2
rpy3Ka JIaHHBIX. TKoc-3.2
Tema 3. Bektopubie | Jlekuust Ne3 Bekropusie oneparun. | HKoc-1.7; | Verbrit onpoc 2
orepauun ITKoc-3.2
[Ipaktuueckoe 3ausarue Ne 4. Bek- [Koc-1.7; | Pemenue 3agady 2
TOPHBIE OIIEPAIMU TKoc-3.2
[MpakTrdeckoe 3anstre Ne 5. IIKoc-1.7; | Pemrenue 3amad 2
CII0KHBIE ONepalyy Haj BeKTopa- | 11K0¢-3-2
MH
2 Pa3nen 2. Tabauusbl, HUKIBI, HTepanu, rpaguka u Ipyrue cJa0KHble KOHCTPYKI[UH 12
B si3bIKe R
Tema 4. Tadnunel u | Jlekuusa Ne4 Tabnuus! v 6onee ITKoc-1.7; . 2
Oonee CIOXHBIC TH- | CJIOXHBIC THITBI JAHHBIX. MKoc-3.2 | YCTHBII ONpOC
bl JTAHHBIX I[Mpaktuueckoe 3austie Ne 6. [Ipo- | T1Koc-1.7; 2
BePKH YCIIOBHH, MKoc-3.2 | Pemenue 3anau
I[MpakTudeckoe 3anstre Ne 7. Pado- | 1Koc-1.7; 2
Ta ¢ Tabnuiamu B R. MKoc-3.2 | Pemenne sanau
Tema 5. Iuxiasr u | Jlekiust NeS Bekrophbie oneparuu. | HKoc-1.7; VerHbI onpoc 2
BCKTOpDHBIE ~ UTEpa- [1Koc-3.2
wam, rpaduxa [Tpaktraeckoe 3austue Ne 8. [{uk- 131112(2)21372 Peuwere 3aza4 2
JIbl ¥ BEKTOPHBIC HTEPAIIHH. :
[Mpaktuueckoe 3anstiue Ne 9. I'pa- | T1Koc-1.7; 2
¢uka B s3bike R. MKoc-3.2 | Petenne sazad
3 Pa3nen 3. Ucnoab3oBaHue MAaKeTOB U3 «BceJeHHOI tidyverse», cCHHTaKkcHC, (pUIb- 14
Tpauus, TpanchopManus U padoTa ¢ faTaMu
Tema 6. Kommiaekc- Jlextust Ne6. KomruiekcHbie omepa- | HKoc-1.7; . 2
HBIE OTIepalvy HaT IIUM HaJT TAOTMYHBIMU JaHHBIMH MKoc-3.2 | YCTHBII ONpOC
TaOJMYHBIMU JJaH- [IpaxTrueckoe 3arstre Ne 10. [Koc-1.7; 2
HBIMH. OdupTpalivs JaHHBIX B TAOIHIAX. MKoc-3.2 | Pemienne sajad
[TpakTryeckoe 3anstre Ne 11. [le- | [Koc-1.7; 2
HOUKH KOMAHT MKoc-3.2 | PelieHue 3amau
[IpaxTrueckoe 3arstre No 12. [Koc-1.7; 2
OO0beMHeHNE TAOIHIL [0 KUY lKoc-3.2 | Pemenue sanas
Tema 7. Crnoxxuble Jlextust No7. CrioskHBIE OTiepariiu [TKoc-1.7; . 2
olepaly HaJ JaTa- | HaJ JaTaMHU U CTPOKAMH B TaOJIHIIE. MKoc-3.2 | YCTHBIH onpoc
MU U CTPOKAMH B I[Npaktuueckoe 3anstie Ne 13. Pa- | TIKoc-1.7; 2
IMKoc-3.2 | Pelienue 3anau
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Dopmu
Ne Ha3zpanmue pasjgena, Ne u Ha3BaHMe JeKuMiA/ pyeMbie B KoJi-Bo
n/m TeMblI MPAKTHYECKUX 3aHATHI KOMIIET KOHTpom’Horg 4acoB
MepOonpHUsITHSI
eHIMH
TaOIHIIax
ITpaktuueckoe 3amsTie Ne 14, Pa- | 1TKoc-1.7; 2
0oTa Cc JaTaMu B TAOJIUIIAX. MKoc-32 | Pemmenue saxad
4 Pa3nen 4. CtaTucTHYeCKHE METOABI M MO/IEJTUPOBAHME YPOKAWHOCTH 10 BHEIITHUM 12
MeTeoJaHHbIM
Tema 8. Cratucru- Jlexmms Ne8. Cratuctrdeckwmii ana- | 11Koc-1.7; | VerHbIi ompoc 2
YECKHii aHAJIN3 C TIO- | JIM3 C MOMOUIBIO si3bIKa R. [TKoc-3.2
MOIIBIO s3bIKa R IMpaktuueckoe 3austue Ne 15, Pac- | IIKoc-1.7; | Pemrenue 3a1au 2
4yéT Koppessiuuu B R. 11Koc-3.2
ITpaktuueckoe 3ausTre Ne 16. [Koc-1.7; | Pemrenne 3amadq 2
JlucriepcHOHHBIH aHAIN3 B SI3bIKE MKoc-3.2
R.
Tema 9. Mogemupo- | Jlekuus Ne9. MopeaupoBanue MKoc-1.7; | 'VcTHBIH ommpoc 2
BAHHE YPOKAMHOCTH | ypOXKaiiHOCTH [0 BHELIHUM MeTeo- | 11K0¢-3.2
10 BHEIITHUM METE0- | JaHHBIM
JTAHHBIM [pakTrueckoe 3austue Ne 17. Pa- [Koc-1.7; | Pemenue 3a1a4 2
6oTa ¢ MaKeToM rnoaa. 1IKoc-3.2
IMpakTrdeckoe 3anstie Ne 18. ITo- | 1IKoc-1.7; | Pemenue 3amaq 2
CTPOEHHE MPOITYKIIMOHHON MOJIEIIH. [TKoc-3.2
Tabmuia 5
Hepequb BOIIPOCOB /I CAMOCTOATEC/ILHOI0 N3YYCHUHA TUCHUILIINHBI
Ne IMepeyenb paccMaTpuBaeMbIX BONPOCOB JIUISI CAMOCTOSITEILHOTO
Ha3sBaHnue pa3nena, TeMbl
n/n H3yYeHHus
Paznes 1. BBegenune. CTpyKTYpbl M THIIBI JaHHBIX B si3bIKke R
Tema 1. Beeaenue 6a3oBbie [K-2; TIK-21; OTIK-2
MOHATHS sA3bIKa R 1. SI3biku mpenmecTBeHHUKH R
2. R vs Python, cpaBHeHuE SI3bIKOB
Tema 2. OcHOBHEBIE THIIBI JaH- 1. BpemeHHBIE psiIbl KaK TUIT JAHHBIX B R
HBIX. 2. DaxTOpHbIE IAHHBIC B ICHOMHUKE
Tewma 3. BexTopHble onepanuu 1. CpaBHeHvie MATPHL] 1 BEKTOPOB
2. MarpuuHbie oriepal iy B 5KOJIOTHH
Paznen 2. TaGamibl, IUKJIbI, HTEPALUH, TPa(GHKA U IPYrHe CIA0KHbIE KOHCTPYKIHMH B si3bIKke R
Tema 4. Tabmuier u OGonee | I1K-2; TIK-21; OIIK-2
CJIOKHBIE TUTIBI TAHHBIX 1. CuwursiBanue nanubix Excel
2. TlopkiroueHue K peNsiiiMOHHBIM 0a3aM JaHHbBIX
Tema 5. Huxner u Bektopubie | [TK-2; [IK-21; OIK-2
urepanuu, rpaduka 1. Tocrpoenue xapt B R
2. 1Iukibl, UCTIONHSAEMbIC HA MHOTOIIPOIIECCOPHON cUCTeMe Ma-
paJLIelIbHO

Paznen 3. Ucnonib30BaHNe MaKeTOB M3 «BceJIeHHOI tidyverse», cuHTakcuc, GuibTpanus, Tpancopma-
M 1 padora c JaTamMu

Tema 6. Kommuekchsie onepa- | TIK-2; [TIK-21; OI1K-2

UU HaJl TAOMWYHBIMA JAHHBI- 1. 3ex SQL

MH. 2. Cpasuenue dplyr ¢ makerom pandas sizeika Python
Tema 7. Cnoxusie oneparuu | [1K-2; I[1IK-21; OIK-2

HaJl 1aTaMH ¥ CTPOKAMHU B Tal- 1. TIporHo3upoBaHHE BPEMEHHBIX PSIOB

JINIIE. 2. PerynspHble BRIpaKEHHS IS TOMCKA TI0 TEKCTY

Paznen 4. CtaTuCTHYECKHE METOABLI U MOACTUPOBAHUEC ypO)KaﬁHOCTH 10 BHCINHUM METCOJAHHBIM

Tema 8. Ctatuctuueckuii ana- | I1K-2; [1IK-21; OIIK-2
JIN3 C ITOMOIIBIO sI3bIKa R 1. Byrcrpen B s3bike R
2. Kpurusr B si3bike R
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIPOCOB JIsI CAMOCTOSITEILHOTO
Ha3Banme pasgesa, TeMbl
n/n H3yYeHHs

Tema 9. MongenupoBanue ypo- | [1IK-2; IIK-21; OIK-2
KAWHOCTH MO BHEIIHUM MeTeo- | 1. TTapcHHT MeTOJaHHBIX ¢ caiiTa Ip5.ru
JTAHHBIM 2. Jlpyrue unclieHHbIC MOJICITH MPOAYKTUBHOCTH YKOCHCTEM

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Tabmauia 6

IlpuMmeHeHMe AKTUBHBIX U HHTCPAKTUBHBLIX 06p330BaTeﬂbeIX TEXHOJIOT UM

HaumeHnoBaHnue HUCIOJBb3yEMbIX

Ne AKTHBHBIX M HHTEPAKTHBHBIX
Tema u ¢popma 3aHATHS

n/n 00pa3oBaTeIbHBIX TEXHOJIOTHii
(hopMm 00yueHHs1)

1. Jlexuust Nel Beenenne 0a3oBsie mousarus s3eika R, | J1 Jleknus-Bu3yanusanus

2. Jleking Ne2 OcHOBHBIE THIBI JAHHBIX, JI Jleknug-pu3yanuzanus

3. Jlexknus Ne3 BektopHble oniepanuu. JI Jlexkuusi-pu3yanuzanus

4. | Jlekumss Ned Tabmuuer m OGomee cioxsblie THNB | JI | Jlekuus-susyanuszanus
JIaHHBIX.

5 Jlekuus Ne5 BektopHble onepanuu. JI | Jlekuusi-Bu3yanu3anus

6 Jlexmmss Ne6. KomruiekcHbie omepammu Haj Tad- | JI Jlexuus-Bu3yanu3anus
JIMYHBIMU JAaHHBIMU

7 Jleknus No7. CrnoxxHble omepauuu Haja jgatamu u | JI Jleknusa-Busyanusanus
CTpOKaMu B TabJuIE.

8 Jlekng Ne®. CraTtuctuueckuil aHajau3 ¢ IOMOIbo | JI Jlexuus-Bu3yanu3anus
s361Ka R.

9 Jlexuuss Ne9. MopgenupoBanue ypoxaiiHoctu 1o | JI Jleknusa-Busyanusanus
BHEIIHUM METEOJaHHBIM

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110
UTOraM OCBOCHUS AMCUUIIIMHBI

Pazgea 1. Beegenne. CTpyKTYpbI M THIIBI JAHHBIX B f3bIKe R

Jlexkuus Nel Beenenue 0a3oBblie nOHATHA si3biKa R.
1. Tlepeuncnute ciocoObl MPUCBOCHUSI 3HAUEHUI NIepeMeHHoM B R
2. Kaxoii u3 THIOB JaHHBIX B BEKTOpaxX MPHU KOHBEPTALIMHM UMEET HAUBBICILIUI IPHOPUTET
3. Tlepeuncnute MPUUMHBI TOMYJISIPHOCTH s3bIKa R
IIpakTnueckoe 3ansaTue Ne 1
1. Co3zpaiite BekTOp, coaeprkaiuii 3Hauenus ot -10 go 10
2. BwiOepuTte u3 3TOr0O BEeKTOpa 3 MO 5 27I€MEHT
3. YMHOXbTE B ITOJIy4€HHOM BEKTOpE BCE 3HAUEHUS Ha 3
Jleknust Ne2 OcHOBHBIE THIIBI JaAHHDBIX.
1. Kaxkue He0CTaTKH €CTh y THIA JAHHBIX CITHCOK?
2. Tlouemy TaGiuIly SIBJISAIOTCS YaCTHBIM CIy4aeM CIHCKOB?
3. Uem MaTpUIIBI OTIMYAIOTCS OT TaOIUI?
IIpakTuyeckoe 3ansitue Ne 2
1. Cosnaiite HOBBIH poekT B Rstudio
2. TlpounTaiite cogepxumoe CSV aiina cpencreamu Rstudio
3. CoxpaHuUTE TEKCT CKPUNTA MO0 CYNTHIBAHUIO JAHHBIX U3 (paiina B OTAENbHBIA CKPUTIT (aiii
IIpakTuyeckoe 3ansitue Ne 3
1. 3arpysute naHHble CSV (aiiyia B maMsATh B BUJIE TaOJIUIIbI, IPOIYCTUB MEPBbIE TPU CTPOKH.
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2. 3arpy3ute JaHHbIe CSV (pailna B maMATh B BHJIE TaOIMIIbI, B35B MIEPBYIO CTPOUKY B KayecTBE
3aroJIOBKa.
3. 3arpysure gaHHbIE CSV (hailyia B MaMsATh B BHJIE TAOJIHUIIBL, C PA3ACTUTEIEM ;).

Jlekuusi Ne3 BekTopHblie onepanum.

1. Yro takoe recycling rule?

2. Yrto nmpou3oieT Npu NepeMHOKEHIUH YUCICHHOTO U JIOTMYECKOTo BeKTopa?

3. Kakwe nefcTBUS BBITOIHAIOTCS HHTEPIIPETATOPOM TIPH UCTIONIHEHUH Koaa X[x>10]?
IIpakTu4yeckoe 3ansitue Ne 4

1. Bribepure u3 BekTOpa Bee dneMeHThl 0obiie 10, Ho meHbme 157

2. TlocuuTaiite CKOIBKO B BeKTOpE letters rimacHeix OyKkB?

3. OObeauHUTE BEKTOp coaeprkamuii 3HadeHus ot 1 1o 20 u Bextop letters?
IIpakTHyeckoe 3ansitue Ne 5

1. TlomyuuTe U3 JAaHHOTO BEKTOpPA BEKTOP, B KOTOPOM OyJIET OOpaTHBIH MOPSIOK DIEMEHTOB?

2. BcraBbre uncno 99 B cepenuHy JaHHOTO BEeKTOpa?

3. TlepecraBbTe B BEKTOPE MECTaMH MEPBBIA M MOCIEAHUN DIIEMEHT?
Pazgen 2. Ta0duuubl, UUKJIbI, UTEpaluUd, rpauKa U JAPyrue CJOKHbIE KOH-
CTPYKIUM B si3bIke R

Jlekuust Ne4 TaGauubl v 00J1€ee CJI05KHbIE THUIIBI JaHHbBIX.

1. Yewm SBISIFOTCS CTOJIOIBI B TAOIAIIAX ?

2. Tlouemy ecnu B Tabnuile BEIOpATh CTPOKY, pe3yIbTaTOM OyaeT Tadnuma?

3. Tlepeuncnure BCe M3BECTHBIC BAM CHHTAKCHYECKHE CIIOCOOBI MOTyUeHHs CTOJIONA U3 TaOu-
bI?

IIpakTHyeckoe 3ansaTHe Ne 6

1. Cozpaiite cnyuaiinbie 1000 HyKJI€OTHIOB, cCOXpaHUB UX B BekTop DNA, nmocuuraiite Koiu-
yecTBO HyKJIeoTuZoB A u T, ux nomo ot obmeit mmuuel JJHK u 3anumurte pesynstaTr B
BekTop ‘dna_at’

2. CospaiiTe BEKTOp, B KOTOPOM 3allMcaH MPOU3BOJIbHBIN HAOOP JATMHCKUX OYKB JUIMHHOHN He
menee 10000 cHMBOJIOB ¥ TOCUMTANTE KOJIMYECTBO COTIIACHBIX

3. BriOepute ciyuaiiHeiM 00pa3oM M3 jnatuHckoro aidgasura 300 OykB M MocuuTail B MOJy-
YUBIIIEMCS JTOJTIO TJIACHBIX

IIpakTuyeckoe 3ansitue Ne 7

1. BeluuciuTh cpenHee s KakKIOW KOJOHKM TaONHIIBI iris, 3a HCKIIOYEHHUEM KOJOHKHU
“Species” u cobepurte pe3ynbrar B ciucok (list)

2. OrcopTHpyiiTe Bce BUABI B TAOIUIIE iriS 10 CpeAHEN UIMHHE JIEECTKOB. Pe3ynpTar nomkeH
OBITH (DAaKTOPOM C T'pajJalUsMU B BHJI€ UMEH BUJOB C MPAaBUIBHON MOCIEI0BATENbHOCTHIO
YPOBHEM.

3. Ilo nanubiM Tabmunbl ‘diamonds’(maker ggplot2 ) mouuTaiiTe CpeaHIOI0 CTOMMOCTH IEHBI
Kapara Jij1s OpuutnanToB goposke 1000$ s kaxaoi kaTeropuu ssproctu (clarity)

Jleknust NeS BekTopHble onepanuu.

1. OOBsCHUTE, TOYEMY YaCTO PEKOMEHIYIOT N30eraTh HCIOb30BaHue KoMaH bl fOr B si3bpike R

2. Tlepeuncnute Bce M3BeCTHBI BaM (QYHKIIMH U3 ceMeiicTBa apply

3. OOwsacHute movyeMy nakeT ggplot2 cram Gosee mpuMeHseM Ha NMPAaKTUKE, YEM CTaHIapTHas
rpadudeckas nmojcucrema R

IIpakTHuyeckoe 3ansaTue Ne 8
1. Beruucnure yncno [Tu metomom MonTte-Kapmo
IIpakTuyeckoe 3ansiTue Ne 9

1. ITocTpoiite rpaduk 3aBUCUMOCTH AJIMHBI YAIIETUCTHKOB OT JIJTMHHBI JISTIECTKOB JJIsI K&YKIOTO BUA U3 TaOJIH-
LBl iris

2. TlocTpoiiTe rUCTOrpaMMy pacripeie/ieHus IUTHH Yallle TUCTUKOB U3 TaGIUIbI ifis

3. Toctpoiite rpaduk GyHKIMH Y=COS(X)
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Pazgen 3 MHMcnoJsib30BaHHE MaKeTOB M3 «BcCeJeHHOH tidyverse», CHMHTaKcuc,
¢puabTpanus, TpancpopmManusa U padboTa ¢ JaTaMHu
Jlexnusa Ne6. KoMIiuiekCHbIe oniepanui HaX TA0JIUYHBIMY TaHHBIMHA

1. Cpencreamu dplyr Haiigute MakcuManbHOE 3HAYEHHE JTHHHKI JeTNecTKa Buaa Setosa B Tabmune «Mpuc»

2. Cpencreamu dplyr cosmaiite cyMMapHyO TaGIIHIly CpeTHAX 3HAUCHHUH MOKa3aTesei sl BCEX BUIOB U3 TaOIu-
ubl «Mpuc»

3. Cpencrsamu dplyr cosnaiite Tabmuiy 3HageHuit ToabKO AT Buaa Versicolor us Tabmmier «Upucy oTcopTupo-
BaHHYIO 110 YOBIBAHHIO JUTHHHBI JIETIECTKA

IIpakTHyeckoe 3ansaTue Ne 10
1. Komann s dplyr
2. Kaxk cpencrsamu dplyr Bo3BecTn 3HaUEHHE BeeX 3HAYEHHIT KOJOHKH B KBaJpaT
3. Tloyemy ans co3naHus CBOAHBIX TAOIHIl Hy’KHA TIPeIBAPUTEIbHAS TPYHIHPOBKA
IIpakTn4yeckoe 3ansitue Ne 11

1. Tonk3sysck «mafinuErOM» HOCTpOiiTe rpadKK 3aBUCUMOCTH JJIMHHBI IENECTKOB OT JMTHHHbI YalleIMCTUKOB
6ompme 2cm st Tabmuisl «pucey

2. HOHL?;y)ICI) «IMAUMMHIOMY OCYUTANTE KOJIMYECTBO paCTeHI/Iﬁ KaXXa0ro suja B Ta6J'II/II16 «I/IpI/IC))

3. Tomw3ysck «maiimuarom» Mo nammbM Tabmuusl ‘diamonds’(maker ggplot2 ) mouuTaiiTe CPeHION CTOH-
MOCTb LIEHBI KapaTa ajst OpuiuinantoB gopoxe 1000$ mis kax ot kateropuu spkoctu (clarity)

IIpakTuyeckoe 3ansaTue Ne 12

1. Hcnonwsys Ta6aumsr airline u flights nocuuraiite y kakux aBuanvHuii cambie GoJblINe CPETHUE 3a1EPKKHI
pelicoB

2. Wcnons3ys Tabmumer airline u flights cosnaiite ciucox a’ponopToB NPUHUMAIOIIMX PEiiCH U3 a3PONOpTa
New York

Jlexnusa Ne7. Cji0:kHbIe Onepanvy HAX JaTaMH U CTPOKAMH B Ta0Jmue.
1. Uro Takoe yruBepcanpHoit FOHMKC Bpems
2. Omnuumre 6a30Bblii CHHTAKCHC PETYAPHBIX BHIpaKeHHUi (regexp)
3. TloueMy B MHIyCTPHH eCTh CTPEMIEHHH K MepeXoy Ha koauposky Unicode
IIpakTuyeckoe 3ansitue Ne 13
1. Ucnons3ys TabIuIly flights co3jaiite MEPEMEHHYIO delayed, B
KOTOpOH OYIyT TOJIBKO BBUICTHI C 33JePXKKOW, TOCUUTAITE JONII0 3a7ep KaHHBIX BBUICTOB
JUISL KaXJ10 aBUBAaKOMITaHUHU
IIpakTnueckoe 3ansaTue Ne 14
1. HUcnonw3yst tabmuiy flights ckouBepTHpyiiTe B Heil BpeMEHHbBIC TaHHBIC B CTaHIAapPTHBIN
¢dopmar, 106aBbTe B TAaOIMILYy M MOCUUTANTE B KAKOE BPEMS CYTOK Y KaX/10i aBUaKOMITaHUU
HaOJIFI01at0TCSl MAKCHUMAaJIbHBIE 3aJIEPKKU PEHCOB
Pazgen 4 CraTtucTuyeckue MeToAbl U MOACJMPOBAHUE YPO:KATHOCTH MO BHeEII-
HHUM METCOJAaHHBIM

Jleknus Ne8. CtaTucTnyeckuii aHAJIu3 ¢ MIOMOIILIO A3bIKa R.
1. B xakux npenenax kone6mroTcs Ko3(pGUIMEHTH KOPPEAIUT U AeTEPMUHALIUN
2. Kak HCIOJIB3YCTCA ,IlI/ICHCpCI/IOHHHﬁ AaHaJIN3 B OLICHKE Ka4uc€CTBa JIMHEMHBIX Moneneﬁ B R’)
3. Tloyemy 6yTcTpen METOMIBI CTAIH TIOMYIAPHBI B COBPEMEHHOI CTATUCTHKE

IIpakTuyeckoe 3ansitue Ne 15
1. Tlocuwuraiite KOdPIUIUESHT AETEPMHUHAIIUHN IS CBSI3U JJIMHHBI U IITUPHUHBI JICTIECTKOB KaXK-
J0ro Byuja B Ta6J'II/IL[C ((I/IpI/IC))
2. CaMocCTOsATeNbHO HAaNUIIUTe QYHKIHIO TS pacyeTa koddduuuenta koppensiun CrimpMeHna
IMpakTuyeckoe 3ansitue Ne 16
1. COSI[E[I‘/JITC MOACIb MHO>KECTBEHHOMN JIMHEHHOM perpecCruu NHEBHBIX IMOTOKOB YIIJICKHUCJIOI'O
ra3a 3a oceHHui nepuoa 2013 rona no JaHHBIM U3MEPEHUNH METOAOM TypOyJIEHTHOH MyJib-
calmu
Jlekuusi Ne9. MoaenpoBanue ypo:KailHOCTH 110 BHEIIHUM MeTeO0JaHHbIM
1. Yo Takoe ®AP?
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2. Kak HCHOJIb3YCTCA CyMMa aKTUBHBIX TEMIICPATYP B pacCcyCTax MPOAYKTUBHOCTU S5KOCUCTEM
3. Kakue 6a3sr METCOJAaHHBIX BBI 3HACTC
IIpakTn4yeckoe 3ansitue Ne 17
1. Jlns Bamiero pernoHa paccuuTaiiTe CyMMy OCaJIKOB M CYMMY aKTHBHBIX TEMIIEpaTyp 3a IO-
cienuue S5 JeT
IIpakTHyeckoe 3ansaTue Ne 18
1. Jlns Bamero permoHa pacCUMTalTe yposkalHOCTh mimeHuIbl B 2005 roy, B3sB I paccye-
Ta CpEJHUE CyMMbl aKTHBHBIX TeMIEparyp 3a npeaslaymue 10 ser, ¢ MereocTaHuil B pa-
nuyce He 6onee 90 kM
HepequL BOIIPOCOB., BLIHOCUMMBbIX HA IIPOMCKYTOYHYIO aTTECTAIINIO (3aqu)

1. OcHoBHBIC MpeaACTaBJICHUA O MOACITIUPOBAHUH. ba3oBbie moHsTHA U TCPMHHBI.

2. OcHoBHbBIE THTIIBI MOjienell. X cpaBHUTENBbHAS OllEHKAa W o0nactu npumeHenus. CoBpeMeH-
HBIE 33J]a4¥ Pa3BUTHs MAaTEMaTUYECKOTO MOJEIMPOBAHHUS B OKOJIOTUH, IOYBOBEAECHUU U arpo-
XUMHH.

3. Craructuueckue mozaenu. HopmansHoe pacnpenenenue. BeIOOpku u reHepanbHasi COBOKYII-
HocTh. OcHOBHAsA 00J1aCTh MPUMEHEHUS B 3KOJIOIUH, [I0YBOBEACHUHU U arPOXUMHUHU.

4, I/IMI/ITaHI/IOHHbIe MOACIH. Nx 3aJla4ud, BOBMOXHOCTH U OI'PaHHYCHUSI. OcHoBHas 00J1acTb IIpH-
MCHCHHS B OKOJIOT'UH, ITIOYBOBCACHHUU U arpOXHUMUMU.

5. TI'padossie monenu. VX 3agaum, BOSMOXKHOCTH U orpaHndeHus. OCHOBHasi 00JacTh MpUMEHE-
HUS B DKOJIOTMH, I0YBOBEACHUU U arPOXUMHUH.

6. TabmuuHbIe MOJCIIN. Hx 3ala4ud, BOBMOXXHOCTH U OI'PaHUYCHHA. OcHoBHas 00J1aCTh IIpuMeEe-
HCHHUS B 3KOJIOTHH, ITIOYBOBCACHUN U arPOXUMHHU.

7.  Perpeccuonnsie moaenu. Mx 3amaun, BO3MOXXHOCTH U orpanndeHus. OCHOBHas 00acTh Npu-
MEHEHHS B DKOJIOTMH, [IOYBOBEACHUU U arPOXUMHUHU.

8.  OcHOBHbIE MOHATHUS PErPECCHOHHOTO aHanu3a. Tumbl perpeccun. VX mpukiagHas uHTEepnpe-
Talus B 9KOJIOTHH, IOYBOBEJCHUU U arPOXUMHUH.

9.  Meroa HauMeHbINX KBagpaToB. O0IaCTH €ro MPUMEHEHHUS.

10. Omenka kauecTBa perpeccMoHHON Mojaenu. CrocoObl yIIydilieHUs] KadeCcTBa PEerpecCHOHHON
MOJIETIH B OKOJIOTUH, TOYBOBEICHUU U arPOXUMHUH.

11. MHuoXecTBeHHas perpeccus. Ee NpEeUMyIIeCTBa U HEAOCTATKHU. OcHoOBHas 00J1aCTh ITPUMCHC-
HHA B 9KOJIOTHH, ITIOYBOBCACHUN U arpOXUMHHU.

12. TIpoctpanctBeHHbIe MOJenu. OCHOBHAsI 00JIaCTh MPUMEHEHUS B DKOJIOTHH, TIOYBOBEICHUN U
arpoOXvMHH.

13. KOppGJ’I}IHI/IH pAAOB AUHAMUKHU. OcHoOBHas 001aCcTh MMPUMCHCHUA B 3KOJIOTUH, ITOYBOBCACHUU
" arpoOXuMuu.

14. Ouenka ToyHOCTH TIPOTHO3a. OCOOEHHOCTH MOMCKOBOT'O MTPOTHO3UPOBAHUS B 9KOJIOTHUH, TT0Y-
BOBEJICHUH U arpPOXHUMHUHU.

15. Teocratuctuka. [IpocTpaHCTBEHHO KOOPAMHUPOBAHHbBIE TAHHBIE U MX UCIOJIb30BAaHUE B KO-
JIOTUH, TTIOYBOBEJACHUM U arPOXUMHUH.

16. MOI[CJ'II/I MNpEACTAaBJICHUA HNPOCTPAHCTBCHHBIX HJaHHBIX. PaCTpOBBIﬁ n BCKTOpHHﬁ noaxoAd.
HpI/IMepLI MPUMCHCHUA B OKOJIOTHH, ITOYBOBECACHUN U arPOXUMHUH.

17. VaTepnonsiusi MpOCTPAaHCTBEHHBIX JaHHBIX. OCOOEHHOCTH MPUMEHEHHSI B 3KOJIOTUH, ITOYBO-
BEJICHUU U arpOXUMHUMU.

18. Knaccmbmcauml MNPOCTPAHCTBCHHBIX JAHHBIX. OCOOEHHOCTH HX INPpUMCHCHUA B 3KOJIOT'HH,
IMOYBOBCACHNH U aIrpOXHUMHUMU.

19. TeomndopmaimonHsie MatemMaTndeckue mMozenu. OcHOBHas 00JacTh MPUMEHEHHUS B KOJO-
T'MH, I0YBOBEJEHUH U arpOXUMHUHU.
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29.

30.

31.

32.

33.

34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

CpaBHUTENBHBIN aHAIN3 PACTPOBBIX M BEKTOPHBIX MOJEJIEH IPOCTPAHCTBEHHBIX JaHHBIX. X
npenMmyuecTsa U Hegoctatku. OCHOBHasi 00JaCTh IPUMEHEHUS B SKOJIOTMH, TOYBOBEACHUH U
arpOXUMHH.

Kaxk moxHO Cco3aaBaThb HOBBIC TCMATHUYCCKUC CIIOU I‘GOI/IH(i)OpMaLII/IOHHbIX MOI[CHCﬁ N CUCTEM C
HUCIIOJIB30BaAHHEM MCTOA0B MAaTEMATHYCCKOI'O MOI[eJ'II/IpOBaHI/IH?

MO,I[GJ'II/IpOBaHI/Ie IIPUT'OJHOCTH 3€MEJIb U PUCKOB 3€MJICIIOJIB30BAHUS. HepCHeKTI/IBHBIe 3aJa4uu
MMPUMCHCHUA MOI[CJICﬁ OLICHKHU B 3KOJIOT'UH, IMTOYBOBCIACHHUU U aIrpOXHUMUMU.

Ananu3 mudpoBeIX Mojeneit penbeda. Lludposbie kapTel 1 Moaenu penbeda. OcodeHHOCTH
HUX NPUMCHCHHUA B 9KOJIOTMH, ITIOYBOBCACHHUU U aIrPOXUMUHU.

Anrebpa kaprorpadudeckux mozenei. [IpumeneHne anreOpandecKkux M JIOTHYECKUX Olepa-
LM IpY CO3JJaHUM HOBBIX TemaTuyeckux cioes [ MC.

FeHepannaauI/Iﬁ IIPOCTPAHCTBCHHBIX TAaHHBIX. Ocobennoct TCHCpAJIN3allun IMPOCTPAHCTBCH-
HBIX JAHHBIX B 3KOJIOTHH, TIOUYBOBCACHUHN U aTPOXUMHU.

Nmurannonnoe MmoenupoBanue. MiMuranus npupoJaHbIX MPOLECCOB.

Meton Monte-Kapio. OcobeHHOCTH €ro NpUMEHEHHUS B SKOJIOIMH, IOYBOBEIEHUU U arpoxu-
MUH.

MMuTanmoHHOE MOJEINPOBAHUE MPOLYKIMOHHOIO npouecca. [Ipumepsl IMUTaLlMOHHON MO-
JIEJIM pOCTa PACTEHUM.

MOI{y.]II)HaFI opranu3alvsd UMHUTALUOHHBIX MOIICJICI;'I. HpI/IMepI)I MOAYJbHOTO UMHUTALIMOHHOI'O
MOACIINPOBAHUA.

[IepcniekTBBI pa3BUTHSA MAaTEMATUYECKOIO MOJEIUPOBAHUSA B JKOJIOTMHU, NOYBOBEICHUHU U
arpOXMMHH.

Hcnonn3oBanue rpa(bom,lx MOI[GJICI\/JI AJIg peICHUA 3ala4 OUCHKH IIPUTOAHOCTH 3€EMEJIb B 3KO-
JIOT'MH, ITIOYBOBCACHHUU U arpOXHUMHUMU.

Hcnonb3oBaHue MCTOJ0B MATCMATHYCCKOI'0O MOACIUPOBAHUA IJIA PCLICHHUA OITHMH3AIMOH-
HBIX 3a1a4 B 3KOJIOTHH, TIOYBOBCACHUHN U arpOXUMHHU.

[IpuMep MCHONB30BaHUS PETPECCUOHHOM MOJEIM B DKOJIOTMH, MOYBOBEJICHUH WJIU arpoXH-
MHH.

Hcnons3oBaHue MeTOIa OCPpCAHCHUS piAia JUHAMUKHA CKOJIB3AMIUM OKHOM.

OcobeHHoCcTH BBIOOpa HAaWJIyYLIEro TPeHAa psijia AMHAMHUKU B 3KOJOTMH, MOYBOBEACHUU U
arpOXHMHH.

[Iponenypa u 3a7a4n OLEHKU HAIMYWS aBTOKOPPEIIALMH B PSIAY JUHAMUKH.

Oco0eHHOCTH TOCTPOEHUSI YPaBHEHHSI aBTOPETPECCUU B 3KOJIOTUH, TOYBOBEIACHUH U arpoXu-
MUH.

Hpoueﬂypa " 3a1a91 OLICHKH aBTOKOPPCIIIIHUU MCKIY 2 pdaaaMu JaHHBIX B 5KOJIOTHH, IT0OYBO-
BCACHUHA U arpOXUMHHU.

Pacuer TouHOCTH IIpOrHo3a 1o KOS(i)(l)I/IIII/ICHTy PACXOXKIACHHA B 3KOJIOTHHU, TOYBOBCACHUN U
arpOXuMHHU.

I/IHTepHOJBII_[I/ISI JaHHBIX 11O METOLY O0OBIYHOTO KpUI'MHI'a B 9KOJIOT'UH, ITOYBOBCACHHUU U arpo-
XHUMHU.

HNHTeprionsiiiss JaHHBIX 1O PErpeCCHOHHOMY YpPaBHEHHIO CBSI3M TMapameTrpa ¢ penbedoMm B
9KOJIOTHH, TOYBOBEICHUH U arpOXUMHUMU.

Crioco0bl TeHepanu3auy KapTorpadhuyeckiux Mojeleidl METOIOM CKOJIB3SIIer0 OKHA B paM-
kax ['UC.

MatemaTtuueckoe MOJIEIUPOBAHUE U alTOPUTM PELICHHs] ONTHMHU3AIMOHHBIX 3a]1a4 C Bblje-
JIEHUEM Ha KapTaxX ONTHUMAaJIbHOM CTPYKTYpbI ApEHAKHOU ceTu ¢ moMolubto moaenen ['MC.

MareMaTtnyeckoe MOJIEIUPOBAHUE U AJITOPUTM aHAIU3a 3aBUCUMOCTH ITOTEHIUAIBHOMN IIPO-
JOYKTUBHOCTH OT TJTyOUWHBI TPYHTOBBIX BOJI.
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45.

46.
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51.
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54,

55.

56.

57.

58.

59.
60.

CnocoObl aHanM3a U MaTEMaTUYECKOTO MOACIINPOBAHUSA 3aBUCUMOCTHU HOTGHHI/IaHLHOI\/JI npo-
AYKTUBHOCTH OT CE30HHOU JUHAaMHKU BJIa)KHOCTHU ITOYB.

CriocoObl aHamM3a Hu MOACIINPOBAHUA 3aBUCUMOCTH MMOTSHITHAILHOMN MMPOAYKTUBHOCTHU OT
IMOYBCHHOI'O TAKCOHA, 'PaHYJIOMETPHUUICCKOro COCTaBa U IJIOTHOCTH ITOYB.

OcHOBHBIE 0COOEHHOCTH aHAIM3a U MOZACIIUPOBAHUA CTATUYCCKUX U TUHAMHNYCCKUX CUCTCM B
OKOJIOI'UH, ITOYBOBEACHHUU U aI'POXUMHUH.

MCTO,Z[OJ'IOFI/I‘IGCKI/IC 0COOEHHOCTH YKOJIOTMYECKOTO0 MATEMAaTHIECKOTO MOJCINPOBAHNA.

OCHOBHBIE HpO6JICMBI WU INPUHOUIIHAJIBHBIC OIpaHUYCHUS HMCIIOJIB30BaHUA METOJA0B MaTeMa-
THYECKOT'O MOACTIUPOBAHUA B OKOJIOTHH, IIOUYBOBCACHUHN U arpOXUMHHU.

I[JI?I PCIICHUA KaKUX IMPUKIAAHBIX 3aaa4 MOKHO HCIIOJb30BAaTh JKOJIOTHYCCKHE I'CO-
I/IH(i)OpMaHI/IOHHLIe MOJCIN 1 CHUCTEMBI?

Kaxkue MCTOABI MAaTECMATHYCCKOI0 MOACIIMPOBAHUA HCIIOJB3YIOTCA B KJ'IaCCI/Iq)I/IKaLII/II/I
IIOYB U DKOCUCTEM?

Kak npoBoautcsi kaprorpaduyeckoe MOIEIMPOBAHUE BO3JCHCTBHS HCTOYHUKOB 3a-
Tps3HEHHs aTMOCGEPhl Ha CUTYAI[MOHHBIX U T€HEpaIbHBIX Tu1aHax 00bekToB OBOC?

YT0 mo3BOISET CMOACIUPOBATD U AaTh KOJIMUYCCTBCHHYIO OLCHKY 3KOJOI'MYCCKUX PUC-
KOB pCaJin3alliil KOHKPCTHOI'O IIPOCKTA 3eMJICTIOIL30BAHMA?

Kakumu MeTomaMy MaTeMaTHYeCKOTO MOJICIMPOBAHHS OIPEICISIIOT JKOJIOTHYCCKH
3HAYMMbIE (PAKTOPHI?

Kakumu MeTogamMu MaTreMaTHYeCKOTO MOJAETUPOBAHMS ONPEENAOT (PyHKIHMOHAIb-
HYIO 3aBHCHMOCTb KauecTBa 0a30BbIX KOMIIOHEHTOB 3KOCHUCTEM OT 3KOJIOTHYECKH 3Ha-
YUMBIX (GAKTOPOB?

1D, 2D u 3D monenu mpoCTpaHCTBEHHON OPraHU3alluy JIECHBIX YKOCHUCTEM.

MaremaTuueckoe MOJCIUPOBAHUC TTPOLECCCOB BJIArONCPCHOCA B paMKax JICCHBIX 3KO-
CHUCTECM.

MaremaTuueckoe MOJCIUPOBAHUC TTPOLCCCOB SHEPTOIICPCHOCA B paMKaX JICCHBIX KO-
CHUCTECM.

Marematuueckoe MojieupoBaHue MoTokoB CO2 B paMKax JIECHBIX I9KOCHUCTEM.

MaremaTuueckoe MOACINPOBAHUC ITIOYBCHHBIX IIOTOKOB ITAPHUKOBLIX I'a30B.

6.2. Onucanue nmokasaresieil 1 KpUTepueB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
IIKAJ OlleHMBAHUSA

JIJist OlleHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHIIMU TIO

JUACLUIUIMHE IPUMEHSETCS TPAAULUOHHAS CUCTEMA KOHTPOJISI M OLEHKU YCIIEBA€MO-
CTHU CTYJICHTOB.
Kpurepuu oueHku npu caade 3ayera 1o TpaJulMOHHOW CUCTEME:

Tabmuma 8
Ouenka Kpurtepun oueHnBanus
BBICTABIISIETCS CTY/ICHTY, €CIM OBLIIM JJaH MCYEPIBIBAIOIINE OTBETHI Ha
«3auer» YCTHBIE BOIIPOCHI C HE3HAUNTEIbHBIMU HEJI0UETaMU, TECTUPOBAHUS BbI-

MIOJIHEHO ¢ HEOOIbIITUMHU HEOO0YCTAMHU, KOHTPOJIbHAA paGOTa caciiada €
HEOOJIBLITUMHU HEAO0UYCTAMMU.

BBICTABIISIETCS CTY/IEHTY, €CJIM He ObLIO OTBETa Ha IMOCTABJICHHBIE YCT-
HbI€ BOIPOCHL, IponyiieHo 6onee 50% nekuwmii u I13 TectupoBanus BbI-
MOJTHEHBI ¢ OONBIINM KOJIMYECTBOM OIIMOOK, KOHTPOJIbHAsI paboTa He
BBINOJTHSJIACH WJIM BBIITOJTHEHA C MHO)KECTBOM OITMOOK M HEBEPHBIX OT-

«He 3auer»
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| | BeTOB. |
Texkymye 3a0J5KEHHOCTH 10 MHIUMBUIYAIbHBIM 33JaHUSIM, KOHTPOJIbHOU pa-
00Te MNOKHBI ObITh JIMKBUAUPOBAHBI B T€UEHUE HENENHU MOCe CPOKa, 0003HAYEHHO-
ro B TEMaTUYECKOM IJIaHE, BO BPEMsI OIIPEACIIIEMOE MTPEMNO/1aBaTeIIeM.
Buibl TekyIiero KOHTpoasi: MHANBUIYaJbHBIE 3aJjaHusl, OTPOC MO pazaery 1,
ONpPOC MO paszjeiy 2, onpoc no pasaeny 3.
Buabl mpoMeKyTOYHOTO KOHTPOJIS MO AUCHHUIIIMHE: 3a4eT

7. yq66HO'MeTOIlI/I‘IeCKOC Hu I/IH(l)OpMalll/IOHHOQ o0ecreyeHme AUCHUIIINHBI

7.1 OcHoBHas JuTepaTypa

1. YepnukoB B.A., Bacene 1.U., CokxomoB O.A., Valentini R. Dxonornueckas 6e3-
OMAacCHOCTh U YCTOMYMBOE pa3ButThe. YueOHoe mocobue. M.: U3n-Bo PITAY-MCXA,
2016.

7.2 JlonoJIHUTeJIbHAS JIUTEPATypa
1. llumynoB A. b., banaun E. M., Bonkosa I1. A., KopoGeitnukor A. U., Hazapora
C. A., llerpos C. B., Cydusnos B. I'. (2012) Harnsagnas cratuctuka. Mcnonssyem
R! - M.: IMK Ilpecc, 298 c.
2. CraTuCcTUYECKHUI aHaIu3 U BU3yalu3alus JaHHBIX ¢ nmoMolibio R. Mactunkuii C.
3., Hlutukos B. K. (2015) - M.: MK IIpecc.
3 Busyanusarus gaHHBIX ¢ omoireio ggplot2. Mactunkuit C.0.(2016) - M.: JIMK
[Ipecc
4. Brengenue B craTHCTHYECKOoe 0OyueHue ¢ npumepamu Ha s3bike R. JDxeiimc T,
Yurron J1., Xactu T., Tubmmpanu P. (2016). - Ilep. ¢ anrn. C. 3. Mactuukoro. - M.:
JAMK Ilpecc.
5. Knaccudukanus, perpeccust u aApyrue anroputMbel Data Mining ¢ ucnoib30BaHHEM
R.IIutukos B. K., Mactukwuii C. D. (2017) - DnekTpoHHAas KHHATA

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTEpHeT», He0OXOAUMBIX IJISI 0OCBOCHHS TUCIHUILINHBI (MOLYJIs1)

https://ecologymodeling.qgithub.io (oTkpsITHII HOCTYIT)
https://youtu.be/X6bYzHmM88sg (0TKpHITHIH AOCTYIT)
https://youtu.be/d4Knr7iDDMU (OoTKpBITHIIT 1OCTYI)
https://youtu.be/D3F4AnsGKIXY (OTKpBITHIH AOCTYIT)

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOUMOii 115
OCYILIeCTBJICHHH 00Pa30BaTEJIbHOI0 NPOLECCa M0 JUCHHUILINHE

Tadmura 10
CeeneHus 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMY AYAUTOPUSMHU,
Ka0OMHeTaMM, JA00PATOPUAMH

HaumeHnoBaHHe ClENUATLHBIX NOMEMIEHUi 1
NMOMeLIeHMH /ISl CaMOCTOsITeJIbHOM padoThl (Ne
yueOHOTo Kopimyca, Ne ayTUTOpHUH)

OcHaleHHOCTh CNENHATBHBIX MOMELIeHHIi 1 MoMeleHu i
AJISl CAMOCTOSITeJILHON padoThI**

1 2
Jlekumonnas ayautopus (kopiyc Ne6 — aynuropusi | UHTepaktuBHas mysibriuMeana cucrema SMART, HoyTOyk, 14
305) MIEPCOHATBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET (KOMIIb-

IOTEpHBIN KJ1acc), MapKepHas 10cka, 10 MoHOOI0KOB [t 00y-
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https://ecologymodeling.github.io/
https://youtu.be/X6bYzHm88sg
https://youtu.be/d4Knr7iDDMU
https://youtu.be/D3F4nsGkIXY

HaumeHnoBaHHe CENUATLHBIX NOMEIEHHi 1
TOMellleHHii 11 CaMOCTOSITeJIbHOI padoThl (Ne
y4eOHOro Kopmyca, Ne ayIuTOpUH)

OcCHaIIEHHOCTH CHEeNNAJbHBIX OMeIeHH H MOMelleHHi
JJIs1 CAMOCTOSITEJILHOMH padoThI**

1 2

YaIOIIUXCA C JOCTYIIOM B HHTEpHeT +1 mpenoxaBatens (KOM-
MBIOTEPHBIN KJTacc), 0ECIPOBOIHON HHTEPHET, PO3ETKH IS
HOJAKJIIOYCHHS M 3apsIIKH MOOMIBHBIX YCTPOICTB

YuebHas ayautopus (kopmmyc Ne6 — aymuropus 156) | MaTepaktiBHas MmynsTuMenna cucreMa SMART, HoyTOyK, 14
MEPCOHAIBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET (KOMIIb-
IOTEPHBIN Ki1acc), MapKepHas Jocka, 10 MOHOOIJIOKOB Juist 00Y-
YaIOIINXCS C JIOCTYIIOM B MHTEpHET +1 npenonaBatens (KoM-
MBIOTEPHBIHN Ki1acc), OECIPOBOHOM HHTEPHET, PO3ETKH IS
TOAKIIIOYEHHS ¥ 3apsIIKM MOOMIIbHBIX YCTPOICTB

VYuebHas ayautopus (kopyc Ne6 — aymuropus 155) | MapkepHast 10cka — 3KpaH JJist mpoekropa, MoomibHbIi Wi-Fi
MYJBTHMEHNA POCKTOP, MOHOOJIOK, OECTIPOBOTHOM HHTEPHET,
PO3ETKH JJIsI IOKJIIOUYCHHS U 3aPSLIKH MOOMIIbHBIX YCTPOICTB

VueGuas ayautopus (kopryc Ne6 — aynurtopus 154) | MapkepHast 1ocka — 9KpaH IUIst poeKkTopa, MooumbHb Wi-Fi
MYJIBTHMEANA POECKTOP, MOHOOJIOK, OECTIPOBOTHOW MHTEPHET,
PO3ETKH JJIsl HOAKIIOYCHHS M 3apsIIKH MOOWIIBHBIX YCTPOMCTB

Yuraneueiii 3an (LlenTpansHas HayuHas Oubnuore- | J[is camocTosTenbHON paboThl CTYIEHTOB
ka nM. H.W. XKene3nona),
KoMHaThl caMONIOrOTOBKH (OOIISIKUTHS)

11. MeToauueckue PEeKOMEHAAIUH CTYACHTaAM 110 OCBOCHHUIO TUCHUIIJINHBI

[lepexoll K MHOTOCTYTIEHYaTON CHCTEME BBICHIETO 00pa30BaHUsl MpEANoaraeT yBeInueHUue
KOJIMYECTBA YacoB, OTBEJCHHBIX HA CaMOCTOATENbHYIO padoTy. CiiejoBaTeabHO, yJalluecs, Biaaje-
IOIUME HAaBBIKAMHM OPTaHU3allUd CaMOCTOSITENbHONW pabOThl HaJ Y4eOHBIM MaTepuanioM, UMEIOT
HECOMHEHHOE MPEUMYIIECTBO. YUeOHYI0 paOOTy CTYAEHTa BBICHIETO y4eOHOTO 3aBEICHUS MOYXHO
pa3eNuTh Ha JIBE€ YaCTH: ayIUTOPHYIO (10 YueOHOMY MIlaHy Ballero HampaBlIEeHUs — 3TO JIEKIus,
MPaKTUYECKOE 3aHATHE, 3a4eT C OLIEHKOI) M caMocTosTelbHas padbotry. CamocTosiTenbHas pabora
npecTaBiIsieT co0oi 0co00 OpraHM30BaHHBIN BUJ YU€OHOM eATEeIbHOCTH, KOTOPBINA TOJKEH OTBE-
YaTh OMpEAENIEHHBIM TpeboBaHUsAM. Bo-mepBbiX, HEOOXOIMMO pa3yMHOE MCIIOJIb30BAHUE JIMYHOTO
BPEMEHH, T.€. XOpOIIO MPOAYMAaHHBIM M CTPOro COOMIOJaeMblii pexkuMm ydeOHoro Tpyna. Bo-
BTOPBIX, TaK KaK 3aHATHS OT cayyas K CIy4yaro CHIKalT 3(p(EeKTUBHOCTh CAMOCTOSATENbHON pabo-
ThI, BQXXHBI PETYJSIPHOCTh U TOCIEI0BATENbHOCTh M3YYECHUS Y4eOHBIX MaTepualioB. B-TpeTbux,
CTYJIEHT JIOJDKEH MPOSIBJISITH CO3HATEIIBHOCTh W aKTUBHOCTH, MOCKOJIBKY MO3HAHUE MPE/ICTaBIISAET
c000i1 CTIOKHBIH MpolIecc, BO MHOTOM 3aBUCSIIIHIA OT IeHCTBUN yUalerocs.

CamocrosiTenbHas paboTa CTyJIeHTa MPEANnoaraeT onopy Ha 3HaHUs, TOJIyYeHHBIE BO Bpe-
Ms ayJUTOPHBIX 3aHATHM, peXx e Bcero Jekiuil. CneqoBaTenbHO, KaXIbIH CTYIEHT T0JKEH YMETh
KOHCIIEKTUPOBATh YCTHYIO PEUb.

OCHOBHOE NPABUIJIO KOHCIIEKTUPOBAHMS: BayKHEE MOHATH JIOTUKY M3JI0KEHHS B 1I€JIOM, YeM
3amucaTh HECBsA3aHHBIE, OOpBIBOUHBIE (hparMeHThl. HeobXoaumMo HCIoIb30BaTh MPOCTYIO HEPOp-
MaJbHYIO cucTeMy 3anucu. CTyAeHT JOJDKEH MOMHUTD: 3allUCh JOJIKHA ObITh MOHITHA KOHCIIEKTH-
pyloleMy, a He KOMY-TO IPyTOMY.

[Tocne kaxmoi JEeKIHMH CIeIyeT MepeuruTaTh KOHCIEKT, UCIPABUTh BO3MOXHBIC OIIUOKH,
pactmdpoBaTh BBIHYKJIECHHBIE COKPAIIEHUS U T.J. 3aT€M HEOOXOIUMO CaMOCTOSTEIHLHO Mpopado-
TaTh TEOPETUYECKUE MAaTEPHAIIBI IO TeMe JIEKIIUU, B3AThIe U3 YUeOHHKOB, Y4eOHBIX MOCOOUH, CII0-
Bapel W CIIPaBOYHHMKOB, SHIUKIONEAUN U T.1. O0sA3aTeIbHO CpaBHUTE COOpaHHYI0 MH(HOPMAITHIO C
JICKIIMOHHBIM KOHCIIEKTOM, JTOMHIIUTE HEOOXOIUMBbIE CBEACHMS, BHIACIUTE OMOPHBIC MYyHKTHI, ClIe-
naiTe TpeOyemMble MO TIePKUBAHMS.

Oco0oe BHHMaHHE CIEAYyeT yAelsITh TepMUHAM. BaxkHO MOHUMATh, YTO BO MHOTHX TEpMHU-
HOJIOTHYECKUX CHUCTEMaxX TPATUIIMOHHO BCTPEYAIOTCS MHOTO3HAYHBIE TEPMHUHBI. Bce TepMHUHBI 1
MOHSTHUS, CEMAHTHUKA KOTOPHIX HEJOCTATOUHO SICHA y4YaleMyCsi, OH JIOJDKEH MPOBEPATH C TOMOIIBIO
SHITUKIIONIEINH, CIIOBApEN 1 CIIPAaBOYHUKOB U BBIMHCHIBATH TOJKOBAaHKE B TeTpaab. CTyIeHTY HE00-
XOJIUMO MMOMHHUTb, YTO OT BJIQJICHUS CIIEHUATILHON TEPMUHOJIOTHEN - 3HaHUS TEPMUHA U YCIICITHOTO
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OTIEPUPOBAHUS UM - YacTO 3aBHCHUT yCIlleX Kak B Y4eOHOH, Tak M B NpoecCHOHaANbHOU cdepe.
VYuyamemycsi peKOMEHIyeTCsl COCTaBUTh M HENPEPBIBHO IOMOJIHATH CBOW COOCTBEHHBI CIIOBaphb
TEPMUHOB, OOIIECYTIOTPEOUTEIBHON HAyYHOH JIEKCUKHU, COKpAIlleHu, abOpeBHaryp.

[TomHMTE, YTO IPU MOATOTOBKE K 3a4€Ty C OLIEHKOW HEOOXOIUMO OMUPATHCS MPEXKIIE BCETO
Ha KOHCIIEKTHI JICKIMH, TaK KaK OHU 00Ja/1al0T IPEeUMYIIECTBAMH 110 CPABHEHUIO C NIEYATHBIMU U3-
nanussMA. OOBIYHO KOHCIIEKTHI OoJiee AeTalbHbI, OTPAXAIOT CaMyl0 COBPEMEHHYIO U OIEPAaTHBHYIO
uHpOpPMaLKIO, MOJPOOHO OCBELIAIOT BOIPOCH, MHTEpecyromme ydanmxcs. OJHako MOAroTOBKa
TOJBKO TO JICKIIMOHHBIM MaTepuajlaM BCe K€ HEIOCTaTOYHA, BaM HEOOXOAWMO HCIIONIB30BaTh U
JpYTyIo yueOHyto nuteparypy. st ceppe3HOro packphITHs IpoOiieM U3ydaeMon JUCIUILIHHEI pe-
KOMEH/Ty€eTCs MCIIOJIb30BaTh JIBa WK OoJiee y4eOHBIX MTOCOOMS, TaK KaK HE CyIIECTBYET MACaTbHBIX
y4eOHHUKOB, HO KaX/IbIi M3 HUX UMEET CBOU JIOCTOMHCTBA M HenocTaTku. COMoCTaBIeHNE pa3sHBIX
MOJX0/I0B K ONMHMCAaHUIO HAayYHBIX MPOOJEeM, CpaBHEHHE TEOPETUYECKON MH(POpPMALUU MO3BOJISIOT
Oosiee TryOOKO M OCHOBATENNBHO YCBOMTH Y4eOHBIH Kypc. [Ipy ocBoeHMM TaHHOTO Kypca CTYIEHT
MOYET MOJIb30BaThCsl OMOIMOTEKOI By3a, KOTOpasi B IOJHOM Mepe o0ecreueHa COOTBETCTBYIOIIEH
JIUTEpaTypoil.

C BompocaMu K 3a4eTy peKOMEHyeM O3HAaKOMHUTHCS B CAMOM Haydaje M3y4YeHHs TUCIHILIH-
HBI, 3TO MTO3BOJIMT BaM B T€YEHUE ceMecTpa 3(P(PEKTHBHO OPraHU30BaTh CAMOCTOSTEIbHYO padoTy,
KOPPEKTHPOBATh CBOM KOHCIIEKTHI U 0CO00€ BHUMAaHHUE YACNSATh TEM HAyYHBIM MpoOiieMaM, KOTO-
pbIe BBIJICNICHBI KaK BayKHEHIIHE.

Buabi u popmbl 0TPadOTKHM NPONMYIEHHBIX 3aAHATHI

CryneHT, IpOmyCTHBIIUI 3aHATHA 00s3aH MPEJOCTABUTH KOHCIIEKT MPOMYIICHHON JIEKIIUU
WIN 3aHSTHS U OTBETUTh HA IOCTABJICHHbBIE BOIPOCHI IO MPOIYyIIEHHbIM TeMaM. Bpems oTpaboTku
IIPOIYLEHHBIX 3aHATUN yCTaHABIMBAETCA 10 NPEABAPUTEIBHON JONOBOPEHHOCTH C IIpernojaBaTe-
JeM.

12. MeToauyeckne peKOMEH/IAIUM NMPENoIaBaTeIAM 110 OPraHNU3aluu 00yYeHHs 10
JUCIHUILIHHE

JucuunnuHa «BBeneHue B 3KOJIOTMYECKOEe MOJIEIMpPOBaHUE Ha si3blke R» mo3Bosser cry-
JIEHTaM YIIIyOUTh 3HAaHUS MO OJHOMY U3 pa3fesioB SKOJOIMH, UMEIOIIEMY BaXKHOE MPAaKTHUYECKOe
3HauEHUE BCEX MPOTEKAIOLIUX MPOLIECCOB HA 3eMJIE M HAXOJUTh CIIOCOOBI YIIpaBJICHUS UMHU.

OnHoil u3 QopM mpoBeneHUs 3aHATUH SABJISETCA NPAKTUYECKOE 3aHATHE. DTO OAMH U3
HauOoJsee CI0XKHBIX U B TO K€ BpeMs IIOJOTBOPHBIX BUAOB ((OpM) BYy30BCKOr0 OOy4YE€HHUS U BOC-
nutanus. [Ipu pazpaboTke METOJUKH MPAKTUYECKUX 3aHATHH Ba)KHOE MECTO 3aHMMAeT BOIIPOC O
B3aMMOCBS3M MEXKIY MPAKTUUYECKUM 3aHATHEM U JIEKIUEH, CaMOCTOSATENbHON pabOTON CTYJEHTOB,
0 XapakTepe U crocobax Takod B3aUMOCBs3U. [IpakTHueckoe 3aHATHE HE JOJKHO MOBTOPATH JIEK-
IIUIO, U, BMECTE C TEM, €T0 PYKOBOAMTEIIO HEOOXOIMMO COXPAHUTD CBSI3b MPUHIUIHUAIBHBIX MOJI0-
YKEHUH JIEKLIUU C COAEPKAHUEM NPAKTUYECKOTO 3aHATHS.

[Tpu ycnoBuu cobmropeHus TpeOOBaHUI METOAMKH UX MPOBEACHUS NMPAKTUUECKUE 3aHSATH
BBITOJIHAIOT MHOTOTPAHHYIO POJIb: CTUMYJIMPYIOT PETYJISIPHOE U3YUYEHHUE CTYJIEHTaMH IIEPBOUCTOY-
HUKOB U JIpYroil IUTEpaTypsl, a TAKK€ BHUMATEIbHOE OTHOIICHHE K JIEKIIMOHHOMY KypCy; 3aKpen-
JSIFOT 3HAHUS, TOy4YEeHHBIE CTYJJCHTaMH MIPU NMPOCITYIIMBAHUY JIEKIIMM U CAMOCTOSITEILHON padoTe
HaJ JTUTEepaTypoil; paclIUpsIOT KPYT 3HAHUM Onarojapsi BHICTYIUIEHUSIM TOBApHUIIEH U MpernoaaBa-
TeJsl Ha 3aHATUU; TO3BOJAIOT CTYJEHTaM IPOBEPUTH MPABUIBHOCTb PaHEE MOJIYYEHHBIX 3HAHWH,
BBIWICHUTh B HUX HambOojee BaXKHOE, CYIIECTBEHHOE; CIOCOOCTBYIOT IMPEBPAIEHUIO 3HAHUU B
TBEp/IblE JINUHbIE YOEKIECHUs, PACCEMBAIOT COMHEHUS, KOTOPhIE MOTJIM BO3HUKHYTh Ha JIGKLIUAX U
IIPYU U3yUEHUU JUTEPATYpPbl, YTO OCOOEHHO XOPOILIO JOCTUTAETCS B pe3ysIbTaTe CTOJIKHOBEHUS MHE-
HUM, TUCKYCCHM; NPUBUBAIOT HABBIKU CAMOCTOSITEIBHOTO MBILIUIEHUS, YCTHOIO BBICTYIIEHHUS I10
TEOPETUUYECKUM BOINPOCAM, OTTAUYMBAIOT MBbICHb, MPUYUYAIOT CTYJEHTOB CBOOOIHO ONEPUPOBATH
TEPMUHOJIOTHEN.

Br160p GpopMBbI MPaKTUUECKOT0 3aHATHUS IO SKOJIOTHH 3aBUCHUT OT psija PaKkTOpOB:

- OT CO/IEp’KaHMsI TEMBI U XapakTepa PEKOMEHIyeMbIX M0 HEell MICTOUHUKOB M IOCOOMIA, B TOM YHCIIe
U OT X 00beMa;
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- OT ypOBHSI MOATOTOBJICHHOCTH, OPTaHU30BAaHHOCTH W PabOTOCIMOCOOHOCTH JAHHOW TPYMIIBI, €e
crernuanu3anuy u npodeccuoHanbHONU HapaBIE€HHOCTH;
- OT ONBITA UCTIONB30BAHUS PA3IUYHBIX (OPM HA MPEAMIECCTBYIOIMNX 3aHATHIX.

N30pannast ¢popma MpakTUYECKOTO 3aHATHS MPU3BaHA OOECIEUUTHh peaM3alfio0 BCEX €ro
(GyHKUMI: TO3HABATENFHON, BOCIUTATEIBHOM, KOHTPOJIS.

B npaktuke mpakTH4eCKHUX 3aHATHH B By3aX MOXKHO BBIIACIUTH psl Gopm: pa3BepHyTas Oe-
cena, TeopeTuieckass KOH(EpeHIUs, YCTHBIE OMPOCHI, YIPAKHEHUS HAa CAMOCTOSTEILHOCTh MBIII-
JICHUS U JpYyTHE.

Hcnonp30BaHWe WHTEPAKTUBHBIX (OPM M METOAOB HA 3aHATHUSIX SBISAIOTCA aKTyalbHON
po0JIEMOI1 COBPEMEHHOTO By3a U, BEPOSATHO, HACTYIAET 3110Xa PACLIBETA UHTEPAKTUBHBIX METO/I0B
o0yuenuss. ®I'OC BO cTyaeHTOB BCeX HaINpaBICHUH JeNar0T O0OS3aTENbHBIM HCIIOJIb30BAHKE
WMEHHO aKTUBHBIX METOJIOB 00y4eHHUS. AKTUBHBIC METOJ(bI OOYYCHHUS SBIISIOTCS OJHUM U3 HauOO-
nee 3 (PEeKTUBHBIX CPEICTB BOBJICUECHUS CTY/IEHTOB B Y4eOHO-TI03HABATEIbHYIO 1€ATEIbHOCTb.

WNHTepakTUBHBIA — 03HAYaET CIIOCOOHOCTh B3aMMOJIEHCTBOBATh MJIM HAXOJIUTCS B PEKUME
Oecenpl, nuanora. CrnenoBareinbHO, HHTEPAKTUBHOE O0yUeHHE — IMajJoroBoe 00yuyeHue, B X0/1e Ko-
TOPOI'0 OCYILECTBIIAETCS B3aUMOJICHCTBHE I1€1arora U CTyIeHTA.

K kareropuu Takux MeTOJIOB OTHOCHUTCS TeopeTudeckas KoHdpepenuus. [Ipenonasarens He
JIOJIKEH OIpaHUYMBATh CTY/IEHTOB B JIeTaIM3al[M1 BbIOpaHHBIX UM TeM. Habironaercs koppensauus
BBIOpaHHOW CTYyJIEHTaMH TE€MbI C HampaBlieHueM ux oOydeHus. Teopernueckas KOHGEpEHLIUs Tpe-
OyeT MIaHOMEpHOU, KpONOTIMBOM MOArOTOBKM Marepuaia 3apanee. [IpenogaBaTenb 3HaKOMUTCS €
IJIaHAMU, TTOJIFOTOBJICHHBIMH CTY€HTaMHU, PEKOMEHIyeT HOBYIO JIMTEPATYPY, KpOMe TOH, UTO ObLIa
yKe JJaHa B 00IIeil TeMaTHKe, KOHCYJIbTUPYET YYaCTHUKOB KOH(PEPEHIINU U, HAKOHEIl, TPOCMAaTPH-
BA€T F'OTOBBIE TEKCThI WM K€ MPOCIYIIMBAET UX B UCIIOJIHEHUH aBTOPOB. [lociaeaHee umeeT Lembko
MIOMOYb B COBEPIIEHCTBOBAHMM HABBIKOB IMyOJMYHOTO BBHICTYIUICHHUS, B BHIOOPE HYXKHOTO TEMIIa
U3JI0KEHUs1 Matepuana u T. 1. [locne okoHuUaHus JOKIana CTYIEHTHI 33Jat0T BOMPOCH O Mpea-
CTaBJICHHON MH(OpPMAaLMU. BOpockl M OTBETHI HA HUX COCTABISIOT IEHTPAIBHYIO YacTh MPAKTHYE-
ckoro 3aHATusA. Kak u3BeCTHO, CHOCOOHOCTh MOCTABUTH BOMPOC MPEANoaraeT U3BECTHYIO MOJr0-
TOBJICHHOCTb 110 COOTBETCTBYIOIIEH Teme. M ueM ocHOBarenbHEe MOATrOTOBKA, TEM IIy0Xke U KBa-
nudumpoBanHee 3amaeTcs Bonpoc. OTBedyaeT Ha BOMPOCHI CHayala JOKJIAIYMK, MOTOM IFO0OH
CTYJICHT, U3bSBUBIIHH KEeJIAaHUE BBICKA3AaThCS M0 TOMY WM ApyroMy u3 HuX. OCOOEHHO aKTHBHBI B
ATHX clydasx ObIBalOT AyONephl MOKIAT4MKa, €CIM TaKoBble Ha3Hauyanuch. Kak mpaBuio, mo o0-
Cy’KJIaéMOMY BOIIPOCY pPa3BEPTHIBACTCS aKTHBHAs IUCKycCHs. [[oMMMO IONyYEeHHBIX 3HAHUU CTY-
JIEHTHI TPUOOPETAIOT OECIIEHHBIN OMBIT OOIICHUS C Ay TUTOPHUH.

OnHuM U3 ycloBHH, 00eCcTIeUYMBAIOLINX YCIEX MPAKTUYECKUX 3aHSITHH, SBISETCS COBOKYII-
HOCTb OTpEACNEHHBIX KOHKPETHBIX TPEOOBAHUN K BBICTYIUIEHUSM CTYACHTOB. OTH TpeOOBaHUS
JIOJDKHBI OBITh IOCTATOYHO YETKUMH U B TO JK€ BPEMSI HE HACTOJILKO PErIaMeHTHPOBAHHBIMU, UTO-
OBl CKOBBIBATh TBOPYECKYIO MBICIIb, HACAXKAATh cxeMmaTusM. [lepeuens TpeboBanuii K 1000MY BbI-
CTYIJICHUIO CTYAEHTAa NPUMEPHO TakKOB: 1) CBSI3b BBICTYIUICHHS C IPEIIIECTBYIOLIEH TeMOM uiu
BOINPOCOM. 2) pacKpbITHE CYIIHOCTH MPOoOJeMbl. 3) METOIOJOrMYecKOe 3HAYCHHE ISl Hay4YHOM,
MpOoPECCUOHAIBHON U TPAKTUYECKON JEATEIHHOCTH.

Baxkueiiimme TpeOoBaHMS K BBICTYIUICHHSIM CTYJIEHTOB - CaMOCTOSITENIHHOCTH B MOAOOpe
(dakTHyecKOoro Marepuaia U aHaJUTHUYECKOM OTHOIIEHHWU K HEMY, YMEHHE paccMaTpuBaTh IpHUMeE-
pBl U (haKTHl BO B3aUMOCBSI3H M B3aUMOOOYCJIOBIEHHOCTH, OTOMPATh HanOoJee CYyIIeCTBEHHbBIE U3
HUX.

[TpuBoguMBIE TIpUMEPHI U (HAKTHI TOJDKHBI OBITH CYIIECTBEHHBIMU, IO BO3MOXHOCTH TIepe-
KIIMKAThCs ¢ poduieM oO0ydeHUs U B TO K€ BpeMs HE OBITh CIIMIIKOM «CIIEIUaTU3UPOBAHHBIMI).
[Tpumepsl U3 00IaCTH HAYK, OMU3KUX K Oyaymield CHerralbHOCTH CTYy/IeHTa, U3 cepbl MO3HaAHUS,
00y4eHHs MOOIPSIOTCS PYKOBOJAUTENEM ceMuHapa. BricTymiienue cTyienTa JOKHO COOTBETCTBO-
BaTh TPEOOBAHUSAM JIOTHKHU. UeTKOE BBIUWICHEHUE H3J1araeMoil poOiieMbl, €e TouHas (GOpMyITHPOB-
Ka, HEYKOCHHUTENbHAs IMOCJIE0BATEIbHOCTh apryMEHTAIlM UMEHHO JaHHOW mpoOiembl, 0e3 He-
OTIpaB/IaHHBIX OTCTYIUICHUH OT Hee B Mpolecce 000CHOBaHMS, Oe3yClIOBHAs J0Ka3aTeIbHOCTh, He-
IIPOTUBOPEYUBOCTD U IOJTHOTA APTYMEHTALUH, IPABUIIBHOE U COJIEPKATEIBHOE HCIIOIb30BAHKE T10-
HATUWA U TEPMHUHOB.
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XKenarenbHo, 4YTOOBI CTYCHT M3Jaran MaTepuai cBOOOIHO. [[pUKOBAaHHOCTh K KOHCIICKTY,
00BSICHSETCS] OOBIYHO CIEAYIONIMMHU NMPHYUHAMH: a) TUIOXO MPOIyMaHa CTPYKTYpa U3JI0KEHUSs, BO-
IPOC HE OCMBICIIEH BO BCEH €ro MOJHOTE, CTYACHT OOUTCS MOTEPSATh HUTh MBICIICH, HAPYIIHUTD JIO-
THYECKYIO TOCIICIOBATEIBPHOCTh BBICKA3bIBAEMbBIX MOJIOKCHHH, CKOMKATh BBICTYIUICHHE; 0) HEIO-
CTaTOYHO pa3BUTa KyJIbTypa YCTHON PEUH, OIIACEHUE TOBOPUTH «KOPSIBO» M HEyOCAUTEIbHO; B) Ma-
TEpUaN CIHCaH U3 Y4eOHBIX TOCOOMH MEXaHW4eCKH, 0€3 TIOCTATOYHOTO OCMBICIUBAHUS €ro; I') KaK
UCKJTFOUCHHE, MaTepUall CIIMCaH y TOBApPHIIA MJIH YK€ HMCIOJb3YyeTCs 4y)KOW KOHCHEKT. JIrobas u3
NIEPEYHCIICHHBIX IPUYHH, 332 UCKIFOYEHUEM BTOPOI, TOBOPHUT O IOBEPXHOCTHOW MIIH YK€ TIPOCTO HE-
JOOPOCOBECTHOH MOATOTOBKE CTYICHTA K 3aHSATHIO.

Ba)xHO HAy4HTh CTYJICHTOB BO BPEMs BBICTYIUICHHS MOIJCPKUBATh MOCTOSHHYIO CBSI3b C
ayauTopuei, ObICTpO, HE Tepsisich, PearkpoBaTh Ha PEIUIMKH, BOIPOCHI, 3aMEUYaHHsS, YTO JACTCS
00BIYHO HE cpa3y, TpeOyeT MOCTOSIHHON paboThl Hax co0oil. BricTymarommii obpamiaercss K ayau-
TOPUH, & HE K MPEINOoJIaBaTeNto, Kak IIKOJIBHUK Ha ypoke. KOHTakT co ciymaTensMu - TIOMOTraeT
CTYJICHTY JIy4Ille BBIPA3UTh CBOIO MBICIIb, PEAKIUS Ay JUTOPUU MTO3BOJIUT €My IMOYyBCTBOBAThH CHJIb-
HBIC U CJTa0ble CTOPOHBI CBOETO BBICTYIUICHHUS. be3 «00paTHOM CBSI3M» CO CIYHIATEIsIMHA BBICTYILIC-
HHUE CTYJCHTA - 3TO Pa3roBOp ¢ caMuUM co0o0ii, oOpallleHHe B MyCTOTY; €My OJMHOKO U HEYIOTHO 3a
kadeapoii, [1oaToMy Ha 3aHATHIX HEIUIOXO BBECTH B TPATUIIMIO aHAIU3 HE TOJBKO COACPIKAHUS
BBICTYILJICHHH, HO U UX (DOPMBI - peun, AUKIKH, MOBEACHUSA 3a Kadeapoit, xapakTepa OOIICHUS C
ayIUTOPUEN.

JloOuBasicb BHMMATEIILHOTO M aHAJIMTUYECKOIO OTHOIICHHS CTYACHTOB K BBICTYILICHHSIM
TOBApHILEH, PYKOBOJUTENIb CEMHHApa 3apaHee CTAaBUT UX B M3BECTHOCTb, YTO COJCP)KATCIbHBIN
aHaJIM3 BBICTYIUICHHSI, JOKJIA1a WK pedepaTa OH OICHHUBAET TaK e BHICOKO, KaK U BBICTYIIJICHHUE C
XOPOIIMM JIOKJIaJI0M. BOIpOoCkl TOKIIaIYUKY 33Jaf0T MIPEKIAE BCETO CTYICHTHI.

IIporpammy pa3padorai (u): _
Spocnasues A.M., K.0.H., TOIIEHT v
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PELEH3UA
Ha pagouyro nporpammy aucuunannbl DT/1.01 «BBeaeHune B 3koJ0rnueckoe Mojie-

JIUpoBaHue Ha sa3bIKe Ry OIIOII BO no nanpasienuto 05.03.06 DKonorus u mpupoaomnois-
3oBaHue, Hanpasienue Dxosnorus, Arpo3Koaorus
(kBaymuKanys BITYCKHUKA —0aKajaBp)

Bbopucosbim boprcoB AnoprseBuuem, 1.0.H., mpodeccopom kadeapsl TOUBOBEIACHHS, T€0JIO-
run u nanamadrosenenns @I'BOY BO «Poccuiickuii rocy1apCTBEHHBIN arpapHbli YHUBEPCUTET —
MCXA umenu K.A. TumupszeBa» npoBeeHa pereH3us padbodeil mporpaMMbl TUCHUILIMHBI « BBe-
JIEHUE B DKOJIOTHYeCKoe MonenupoBanue Ha sizbike R» OITOIT BO mno nanpasnenuto 05.03.06 —
«DKonoaus u npupoOonoIbL306aHUE», HAIPaBICHHOCTh DKOJIOTHsA, Arpodkosorus (0akaiaaBp) pas-
pabotanHoii B ®I'bBOY BO «Poccuiickuil rocynapcTBeHHbIN arpapHblii yHuBepcurer — MCXA
umenu K.A. TumupszeBa», Ha kadenpe 3KOJOTUU KaHAUIATOM OMOJOTHYECKHX HayK, JOLIEHTOM
SApocnasuessiM A.M.

PaccmoTpeB npeicTaBieHHbIE Ha PELEH3UI0 MaTepUAIIbl, PELIEH3EHT MPUIIE K CISAYIOIUM
BBIBOJIAM:

[IpenbsBnenHas pabodas mporpamma AUCHUILTUHBI «BBegeHHe B SKOJIOTHUECKOE MOJIEIH-
poBanue Ha s3blke R» (manmee mo Ttekcry Ilporpamma) coorBerctByeT TpeboBanusim ®I'OC mo
HanpasneHuto mudp — 05.03.06 «Okonorus u npupoaonoas3oBanuey». [Iporpamma comepxut Bce
OCHOBHBIE pa3feibl, COOTBETCTBYET TPEOOBAHUSAM K HOPMATHBHO-METOJUYECKUM JIOKYMEHTAM.

[IpencraBnennas B [IporpaMme akTyanbHOCTh yUeOHOW MUCIUILIMHBI B paMKaX pealln3aiuu
OIIOIT BO He moanexuT COMHEHHIO — AUCHUIUIMHA OTHOCUTCS K (DaKyJIbTaTUBHBIM JWCIUILTHHAM
yactu yuebHoro nukia — OT/I.

[Ipencrasnennsie B IIporpamme menu MUCHUILIUHBI COOTBETCTBYIOT TpeboBanusiMm ®I'OC
HanpasneHus: — 05.03.06 «Dkonorus v npupoI0NOIH30BAHUE.

B cootBercTBuu ¢ IIporpammoint 3a qucuuniunHon «BBegeHue B 9KOJIOTHYECKOe MOJEINPO-
BaHUE Ha s3bIKe R» 3akperuieno 2 komnerenuuu. JucuumninnHa « BBeaenue B 5K0I0rudeckoe Moe-
JaupoBaHue Ha s3bIke R» u ipencraBnennas [Iporpamma criocoOHa peann3oBaTh UX B 0OBSIBICHHBIX
TpeOOBaHUSX.

PesynbraTel 00y4deHus, npeacTaBieHHbe B [[porpaMMe B KaTeropusix 3HaTh, yMETh, BIIAJIETh
COOTBETCTBYIOT CHEIU(UKE U COJEPKAHUIO TUCHMIUIMHBI U JEMOHCTPUPYIOT BO3ZMOXKHOCThH HOJY-
YEeHHUS 3asBJICHHBIX PE3YJIbTATOB.

OO0mast Tpy10EMKOCTh TUCHUIUIMHBI «BBeieHre B 3KOJIOrHYecKoe MOJIEIMPOBAHUE HA SI3bl-
ke R» cocrasnser 3 3auéthbix equnuibl (108 vaca).

WNudopmanns o B3aMMOCBSI3M U3Y4aeMbIX TUCHMILIMH U BOIPOCAM HCKJIFOYEHUS JyOiaupo-
BaHUS B COACP)KaHWHU TUCHUIUIMH COOTBETCTBYET AeWCTBUTENbHOCTH. Juciuminaa «BBenenue B
HKOJIOTHUECKOE MOJIEIMpPOBaHUE Ha s3blke R» B3ammocBsa3aHa ¢ apyrumu aucuuruinHamu OITOIT
BO u YuebHoro mrana mo nanpasieanio — 05.03.06 «Dkoiorus M mpupoI0MoIb30BaHIE» U BO3-
MOYKHOCTb JTyOJIMPOBaHUS B COJIEP’KaHUH OTCYTCTBYET.

[IpencraBnennas [Iporpamma mpearnoaraeT MCIOIb30BAHNE COBPEMEHHBIX 00pa3oBaTeINb-
HBIX TEXHOJIOTHI, UCTOIb3yeMble NMPH peaTu3aliy Pa3InYHbIX BUAOB y4eOHOH paboThl. DOpMbI
00pa30BaTEeNbHBIX TEXHOJIIOTUH COOTBETCTBYIOT CIIEIU(UKE TUCIUTLTHHBI.

Bunsl, conepxanue U TpyAOEMKOCTh CaMOCTOATENBbHOM pabOThl CTYJEHTOB, NPEICTABICH-
HbIe B [IporpamMmMe, COOTBETCTBYIOT TPeOOBaHUSIM K ITOATOTOBKE BBIITYCKHUKOB, COJCPIKALITIMCS BO
@®I'OC BO namnpasnenus 05.03.06 «Dkosnorust 1 mpupoI0M0JIb30BaHHE»

[IpencraBnennsle U onucaHHble B [Iporpamme ¢opMmbl TeKylleil OLeHKH 3HaHMN (ompoc,
TeopeTnyeckas KOH(pEpeHIus), COOTBETCTBYIOT creun(puKe AUCHUIUIMHBI U TPeOOBAaHUSM K BbI-
yCKHHAKAM.

dopmMa IPOMEKYTOUHOTO KOHTPOJIS 3HAHMH CTYJEHTOB, NpexycMoTpeHHas IIporpammoii,
OCYIIECTBIISIETCS B (hopMe 3adeTa, YTO COOTBETCTBYET CTATyCy MUCIHILIMHBI, KaK JUCIUTUTMHBL (a-
KyJIbTaTUBHON nucHUIUMHBI yueOHoro nukia — OTJ] ®I'OC nampasnenus 05.03.06 «Dxonorus u
TIPUPOIOTIOITBE30BAHNE)
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@opMbl OIICHKH 3HaHUi, IpecTaBieHHble B [IporpamMe, COOTBETCTBYIOT crienuduKke uc-
LUIUTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

Y4ebHO-MeToIn4YecKoe 0OecrieueHue TUCIUILIMHBI PEICTaBICHO: OCHOBHOMN JINTEPaTypoOit
— 1 ucrounuk (6a30BbIN YU4ECOHHUK), TOMOJHUTEILHON TUTEpATypoil — 6 HauMeHoBaHuM, VIHTEpHET-
pecypcsl — 11 ucrounukoB u coorBercTByeT TpeboBanusiMm ®I'OC nanpasnenus mudpp — 05.03.06
«IKOJIOTHsI U IPUPOJAONOIH30BAHUEY.

MarepuanbHO-TEXHHUECKOE 00ecTieyeHne AUCUUIUIMHBI COOTBETCTBYET CHEIH(HUKE TUCIIH-
IUTHHBI «DKOJIOTMYECKOe MOJICIUPOBaHKe Ha si3bIke R» 1 o0ecnieunBaeT UCIOIb30BaHUE COBPEMEH-
HBIX 00pa30BaTEIbHBIX, B TOM YHCJIE UHTEPAKTUBHBIX METOJOB O0YUYECHHUS.

Metoanyeckre peKOMEHJAIMK CTy/I€HTaM M METOAMYECKHE PEKOMEHJAIMH MpernojjaBare-
JISIM 110 OpraHu3anuy o0ydeHus Mo AUCLUUIUIMHE AAl0T MpeAcTaBiIeHe o crnennduke o0ydeHus mo
TUCIUIUTNHE « BBeeHne B 9KOJIOTHUECKOe MOJISTMPOBAHHE Ha SI3bIKE R».

OBIIME BbIBO/IbI

Ha ocHoBaHMU MTPOBEACHHOW PEIIEH3UN MOXKHO CJIENIaTh 3aKIIOYEHUE, YTO XapakTep, CTPyK-
Typa U cojepkaHue paboyeil mporpaMmbl TUCHUIUIHHBI «BBeeHIE B HKOJIOTHUECKOE MOJIETHPOBa-
Hue Ha s3eike Ry» OIIOIT BO no nampasienuto 05.03.06 HanpaBieHHOCTh « DKOJIOTHUSI U TIPUPOJIO-
noJib30BaHue (KBanu(uKalus BeITyCKHUKA — OakanaBp), paspabotanHas SpocnaBieBbiM AllekceeM
MuxaiinoBudeM, KaHAUAaTOM OMOJIOTHYECKUX HAYK, TOLEHTOM Kadeapbl SKOJIOTHH, COOTBETCTBYET
tpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSM SKOHOMHUKH, PhIHKA TPyZa U MO3BOJIHUT MPH
e€ peasM3aluu yCIremnHo o0ecrneyuTs GOPMUPOBAHHE 3asBIICHHBIX KOMIIECTEHITUH.

Penensent: bopucos b.A., mpodeccop kadeaphl MOYBOBEICHUS, TaHAMA(TOBEACHUS U T€O-JIOTHH
OI'BOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHbiil yHuBepcuteT — MCXA umenu
K.A. TumupszeBa» T0KTOp OMOJOTHUYECKUX HAYK - ”
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