[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopMaLms eI :

/ A SIS

7

% JocTakoBsa
3 023 12:28:46
YHWKaNbHbIA NPOrPaMMHbIA K/HOY:

MCXA umenu K.
(®I'bBOY BO PT'AY - MC

MHUHUCTEPCTBO CEJIBCKOI'O XO3

0 /1/10BUYPEIEPAJIBHOE FTOCYJAPCTBEHHOE BIOJDKETHOE OBl

\ HPOOCHIICKIED FOCYIAPCTBEK

SIHCTBA POCCUMCKOM ®EJIEPAIIIA

A3OBATEJIbHOE YUPEXXJIEHUE BBICILIETO OGPA30OBAHUNS
[HbIA ATPAPHBIN YHUBEPCUTET —
A. TAMUPSI3EBA»

XA umenu K. A. Tumupsnsena)

dcb6dc8315334aed86f2a7c3a0ce2cf217bele29

HacTRTY T Menmmopannn, BOAHOTO XO3SMIUCTBY

u ctpoutensctBa uMeHu A.H. Koctsakosa

Kadenpa sxonoruun

BOJAHOI'O X03ﬂﬁ01;§a U CTPOUTE.
/

PABOYASA ITPOTPAMMA

__YTBEPXJIAIO:
W.0. 1upekTopa MHCTUTYTA MeJTMOpaLUH,
ﬂb(i‘TBa HMEHH

f 1. KocTtskoBa
(Y7,
// e J
A JI.M. Benun
14 = “ﬂ”aarycm 2022r.
JUCHHAITINHBI

DPTA.01 «OcHOBBI arpo3KOJIOrMYECKOro MOACJIUPOBaHUE HA A3bIKe R»

AJI IIOATOTOBKHU MAaruCTpoB

dI'0C BO

Hampasnenue: 05.04.06 — Dxoyorust 1 MPUPOIOTIOIH30BAHHE
HanpasnenHocts: Arposkosiornueckuii MeHekMeHT U [oT MoHuTOopHHT ¢ Bepudu-
KallMel MoYBO- U yIiIepo]l COeperarmx TeXHOJIOTui

Kypc 1
Cemectp 1

®dopma oOydeHus: oyHas

I'ox mauana moaroroBku 2022

MockBa, 2022



Pa3zpaboTuuk:
Spocnasues A.M., K.6.H., IOLEHT %

Peniensent: bopucos b.A. 1.6.H., mpodeccop W

[Iporpamma coctaBiena B coorBeTcTBUU ¢ TpeboBanusmu GI'OC BO u npodeccuo-
HaJbHBIMH cTaHmapTamu 13 CenbCcKoe X035HCTBO, TI0 HAMMPABIEHUIO IMMOATOTOBKH
05.03.06 Dxosorust ¥ MPUPOIOTIOJIH30BAaHUE U YUSOHOTO TIaHA

«22» aBrycra 2022r.

«22» aBrycta 2022r.

[Iporpamma oOcy:xneHa Ha 3aceTanuu Kadeapbl DKOIOTHH
npotokod Nell ot «22» aBrycra 2022r.

3aB. kadenpoii 1.11. Bacenes, 1.6.H., mpodeccop

«22» aprycta 2022r.
CornacoBaHo:
[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCUM HMHCTUTYTa MEJIHOpAIlMH, BOJHOTO XO3SIMCTBA M CTPOUTEIHCTBA HMEHH
A.H. KocTtsikoBa, K.T.H., IOLICHT CwmupHoB A.II.
«24» aprycta 2022r.

3aBeayromuii BeIMMycKaroliei kadgeapoi skosoruun npodeccop, 1.60.H., 1.J. Bacenes

«22» aprycta 2022r.

.,.-"'Ziﬁnﬂﬂ}flﬂluuﬁ oTnenom komruiekropanus LIHB ,f ~;3=;.-_., oty 5 A
| S ~ {roammsce)

(moamuce)



COJEP)KAHUE

AHHOTAIHISL ... e e e s e s e b e b b s b e bbb e e b e b e b e 4
1. HEJIb OCBOEHMUS JUCIHIIIITHDBIL . ............coooiiiiiiii s s 5
2. MECTO JUCIUIIVIMHBI B YYHEBHOM ITPOLIECCE ........ccoccoiiiiiiiiiii s 5

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA 11O JUCHUITIVIMHE (MOAYJIIO),
COOTHECEHHBIX C INTAHUPYEMBIMM PE3YJIbTATAMHU OCBOEHUA OBPA3OBATEJIBHON

L0 I N\ 017 1 PR 5
4. CTPYKTYPA 1 COAEP KAHUE JUCHHUIIIIHHDBI ............oooviiiiiiiiiiic e 5
4.1 PACTIPEJEJIEHUE TPY JOEMKOCTHU JUCLUTUIAHBI TIO BUIIAM PABOT ....uvviieiiiiieeecitieeeecireeeeetieeeeeareeeseaveeeesnreeens 5
B (O] 21 1 210 NN Y ST PPPTR 5
4.2 COEPKKAHUE JUACLIATIIIITHDL. .......uveeeiitteeeeitteeeeeteeeeeetseeesesseeesassseesassesssaasesesassseeeassssesasseseaassseeesassseessssesesanssesens 8
4.3 JIEKLIAN/TTABOPATOPHBIE/TIPAKTHUECKHE ......cuveiiveeiteeiireesteesteestesssbesssessssessssessssessssessssessssessssessssessssessnsessnns 9
5. OBPA3OBATEJIBHBIE TEXHOJIOITHH ............oovviiiiiiiiiiiiieee ettt aa e st aa e e s s s aab b e 11
6. TEKYIIIUII KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHASI ATTECTALIMSA 1O UTOT'AM
OCBOEHMUS JUCTIMIIIIHIHDBL ...........cooiiiiiieee ettt e e taeteeaeaseesnaestaestaeteesteesteanaesneesneenneennis 11
6.1. TUIIOBBIE KOHTPOJILHBIE 3AJJAHU S MJIA UHBIE MATEPUAJIbI, HEOBXO/IMMBIE JJIs1 OLIEHKU 3HAHHWIA, YMEHHIA 1
HABBIKOB U (MJTH) OITBITA JESTEIIBHOCTH .....vveuveeiteeveaseesseesseesssessaesseassssssessesssesssssssesssesssesssssssssssessenssssssssssesssesnses
6.2. OIIMCAHME ITOKA3ATEJIEM M KPUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OITMCAHUE ILKAJI OLIEHUBAHUA ..........
7. YAEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI........... 16
7.1 OCHOBHASI JIATEPATYPA ....cceiiiittttteeeeeseieittteeeeeesasiattesseeeesaseatbasseeeeeesaasabaresseessaassbsaeseessaasastssseeeeessassbrsseeeeessanses 16
7.2 JIOTIOJTHUTEJIBHAST JIATEPATYPA. ...c.uveittestteteesteastesteesieesaeesaeanseaseesssesseasseassesssesssessesssesssesnsesnsesssessesssenssesssesenns 16
7.3 HOPMATUBHBIE TTPABOBDBIE AKTDBI ....vviiivvieiuteeitteeistessteeeessessssessssssssasessssssssssssssessssesssssssessssssssssssssssssssesssessssssssseens
7.4 METOUYECKHUE YKA3AHWS, PEKOMEHIALIUN U IPYTHUE MATEPUAJIBI K 3AHSATHSM. ....cccoivveeeiiireeeeerieeeeiveeeeennes
8. IEPEYUEHDb PECYPCOB I/IH(I)OPMA]_[I/IOHHO-TEJIEKOMMYHHKAI.[I/IOHHOT/I CETU
«MHTEPHET», HEOEXOJUMBIX JJII OCBOEHUS JUCHUILIUHBI (MOIAYJIS).........cocovvevcrrnnn, 17

9. HEPEYEHb TPOI'PAMMHOI'O OBECHHEYEHUA U UTHOPOPMAILIMOHHBIX CITPABOYHBIX
CUCTEM (TP HEOBXOAMMOCTH)........cociiiiiiiii i

10. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM JIJ151

OCYIIECTBJIEHUSI OBPA3OBATEJILHOI'O IMTPOLECCA MO JUCHUIIMHE (MOAYJIIO).......... 18
11. METOJAUYECKUE PEKOMEHJALIUU CTYJAEHTAM O OCBOEHUIO JUCLUILIUAHBI........... 18
BUIbI 1 ®OPMBI OTPABOTKHU ITPOITYIIIEHHBIX BAHIITH ..o nnnnnnnnnnnnnnnnnnnne 18
12. METOJIMYECKHUE PEKOMEHJJALIAY TPEMOIABATEJISIM 110 OPTAHU3AIIMYA OBYYEHMSI [TO
JUACTIVITITIMEHE ......cooo..ovooeeveoeeeeeee oo e oot e e e e e e ee e s ee e s e e e eee e eee e 19



AHHOTALUA

paboueii mporpaMMbl yueOHON TUCHUTUTHHBI
®T/. 01 «OcHOBBI arPO3IKOJIOTMYECKOr0 MOAeUPOBaHHE Ha s3bIKe R»
JUISl TOATOTOBKY MaruCTPOB 110 HAPABJIEHUIO
05.04.06 — Dxonorus ¥ MPUPOIOTIOTH30BAHKE
HAIPABJICHHOCTH ATPO3KOIOTHUeCKUid MeHeKMEHT U 10T MoHuTOpHHT ¢ Bepudu-
Kaluel IoYBO- U YIJIEpo/l COEpEeraroInx TEXHOJIOTUN

Leabr ocBoeHMsl AUCHMILUIMHBI: JlaHHAs AWCHMILIMHA OPHUEHTHPOBAaHA Ha
dbopMUpOBaHKE Y MATMCTPOB 3HAHUM, YMEHUH U HABBIKOB T10 TEOPETUYECKHUM OCHO-
BaM, 0a30BBIM 3JIEMEHTaM, MH()OPMAIIMOHHO-METOJANYCCKAM BOMPOCAM U IPaKTH-
YECKHUM HaBBIKaM, CBA3aHHBIM C MOHHUTOPHHIOM, OLICHKOW M MOJEIMPOBAHUEM II0-
TOKOB ITAPHUKOBBIX I'a30B.

MecTo AMCOMIJIMHBI B y4e0HOM IUIaHe. JUCIMIUINHA sBisieTcs (akyibTa-
TUBHOW NHUCIMIUIMHON y4eOHOTO TUTaHa Mo HampapjieHuio noarotoBku 05.04.06 —

DKoJIOTHs U IPUPOJONOIb30BaHKe, ocBauBaeTcs B 1 cemectpe.
TpeGoBanus K pe3yJbTaraM 0CBOCHHUS JUCHUILIMHBI: B PE3yJIbTaTE OCBOE-

HUS TUCHUTUIHHBL popmupyroTces cienyromue komnetennun: [1Koc-1.1; TTKoc-1.3.

Kpartkoe conep:xanue gucuuniannbi: Ctpykrypa si3bika R. OcoOble 3amaumn.
Crnioco0Ob! 3ananusi nepemeHHod. Komannael u 0a3oBble (yHKIUH. THUIIBI BEKTOPOB.
JMuuamuueckas tunuzanua. Koncons nporpammel R. Onepanuu ¢ Bekropamu. [Ipa-
BUJIa BeKTOpHOU anreOpbl. CpaBHeHUe BekTOpoB. [Ipocreiimue rpaduku. Boimonne-
HUE Cepur KOMaHj. YcraHoBKa OubOnmortek. Jlormueckue omepauuu. Martemaruue-
ckue onepanuu. [IpaBuna moBropa BekTopoB (Recycling Rule). [TocnenoBarensHo-
ctu. Pabora ¢ jpormueckumu Bektopamu. MHupaekcanus Bextopos. JloOGaBieHue siie-
MEHTOB K BEKTOpY. TaOiuilbl, HUKIIbI, UTEpALUU, TpapuKa U JIPyrue CI0KHbIE KOH-
cTpykuuu B si3bike R. Crnoksble jnormdeckue omnepauuu. PakTopbl U QyHKIUSA
summary(). ®yukuus sample(). @yHkuK nepecedeHus, 00bETUHECHNS U BHIYATAHUS
AJIEMEHTOB BEKTOpOB. Pabota ¢ Tabnuiiamu. Beibopku u3 tabmauu. Tabnuia Ouiepa
"Upuc". IIpoBepku ycioBuil. L{ukibsl ¢ moacyeTom nmoBTOpOB. Peanuzamus metona
Monte-Kapino. Bekropnas urepanus, cemeiictso Gpynkuuii apply. bazosas rpaduxka -
dbynkuus plot. [Ipoasunytas rpaduka naker ggplot2. [Toctpoenue rucrorpamMmm, Ter-
JIOBBIX KapT U OJIOKOB rpadukoB. 3arpy3ka TabIu4HbIX JaHHBIX. OcoOeHHoCTH tibble.
OunbTpanva naHHbIX B Tabnunax. CopTupoBka AaHHBIX B Tabmunax. [ pynmupoBka
TaOnMMuHbIX JaHHBIX. [{enouku xomanza. TpaHchopManmu TaOIMYHBIX TaHHBIX. O0b-
eAMHEeHUe Ta0auIl 1Mo Kitovy. TpaHcnonupoBanue tadiuil. Pabota co cTpokoBbIMU
JAaHHBIMU cpencTBamu mnakeToB dplyr. Paboraiite ¢ JOrMYeCKMMHU JTaHHBIMHU CPE/I-
ctBamu mnaketoB dplyr. UNIX Bpewms, npeoOpazoBaHue AaT pa3HbIX (OpMaToB B
cranaaptheie s R dopmatel cpeactBamu nakero dplyr. Pacuér xoppensiiuu B R.
AHanu3 pacnpeieneHus Mo rucrorpaMMam. TecT Ha HOPMaJIbHOCTh paclpeiesiCHus.
CemeiicTBO KOMaH "nmuHeNHass Moaenp''. HTepnperanus TaHHBIX JIMHEHMHOW MOe-
mu. Onenka kadectBa Mozesi. MHoxecTBeHHast perpeccus B si3blke R. /lucnepcnon-
HBbIN aHanu3 B si3bike R. YcinoBus B3aumojelicTBus nepeMeHHbix. Oianane gpopmara
XpaHEeHHs] METEOJIaHHBIX OT CTaHAapTHOro Buja. PaboTta ¢ makeTtom rnoaa. Pacuer
CYMMBI aKTHBHBIX Temneparyp. OunpTparus mo reorpadudeckoil OJU30CTH JaHHBIX
MeTeocTtaHui. [loctpoerne HToroBor Moaenu

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

IIpomexyTOYHBIA KOHTPOJIb: 3a4ET



1. Ileanb ocBOEHNSI JUCHUILIHHBI

JucunmummHa «OCHOBBI arpo3KOJIOTMYeCcKOro MOJeIHPOBAHHMS Ha fA3bIKE
R» ¢opmupyer nporiecc yMeHHI U HaBBIKOB 10 TEOPETHUECKUM OCHOBaM, 0A30BBIM
3JIeMeHTaM, UHPOPMAITMOHHO-METOANUYECKUM BOIIPOCAaM U MPAKTUYECKUM HaBBIKaM,
CBA3aHHBIX CO CTaTHUCTHKOM, aHAJIN30M JAHHBIX, CTATUCTUYECKUM MOJEIUPOBAHUEM
Y UX IPUMEHEHHUEM B SKOJIOTHUH.

2. MecTo IMCUMILIMHBI B Y4eOHOM Mpoiecce
JuctuninnHa «OcHOBBI arpo3KOJI0THYeCKOr0 MOIeJIMPOBaHUA Ha s3bIKe R»
BKJIIOYEHA B BapUATHBHYIO 4YacTh (DaKyJIbTaTUBHBIX AMCIMUIUIMH Y4YEOHOIO IJIaHA.
HuctunnnHa «OCHOBBI arpo3Ko0JI0rH4ecKOro MoaeJJMpoBaHus Ha si3bike R» pea-
au3yetcst B cooTBeTcTBUM ¢ TpeboBanussmu GI'OC, OIMOIT BO u YuebHoro miaHa 1o
HarpasiaeHuto 05.04.06 — Dxosorust ¥ NPUPOIOTOIB30BaAHUE.

OcO0eHHOCThIO TUCIUIUIMHBI SIBISETCA TO, YTO OHA TECHO B3aMMOCBSI3aHA C
JTUCIUIUTMHAME 0a30BOM M BapuaTHUBHOM yacTu o HampasieHuto 05.04.06 — Dkoro-
TUSl U TIPUPOJIOTIONB30BAHUE U SBISIETCS (DOPMHUPYIOIIECH Y MarCTPOB COBPEMEHHEBIE
NPEJCTaBICHUS O MPAKTUYECKUX M TEOPETHUECKUX OCHOBAX, 0a30BBIX DJIEMEHTOB,
CBSI3aHHBIX C CTATHCTUKOMW, aHAJM30M JAHHBIX, CTATUCTUYECKIUM MOJICTHPOBAHUEM U
WX MPUMEHECHHUEM B 3KOJIOTHH.

Pabouast mporpamMma qucHUILIMHBI « OCHOBBI arp03K0J0THYeCKOro MOe/IH-
poBaHHe Ha si3bIKe R» IS MHBAIWIOB M JIMI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3JI0pPOBbBs pa3padaThIBACTCS MHIUBHIYAIBHO C YYETOM OCOOCHHOCTEH ICUXodu3nde-
CKOTO Pa3BHTHS, WHIMBUAYAJIbHBIX BO3MOXKHOCTCH W COCTOSHHS 3I0POBBS TaKHX
oOy4Jarommxcs.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs MO AucuuILInHe «KOCHOBBI
arpo3KoJIOrM4eCKOro MoJeJIMPOBaHUA HA fA3bIKe R) COOTHEeCEeHHBIX ¢
IUVIAHMPYEMbIMHU Pe3yJbTATAMH OCBOEHHA 00pa30BaTeJIbHOM MPOrPaMMbl

N3yuenue nanHO#M ydeOHOUN AMCIMIUIMHBI HAMpaBlieHO Ha (opMuUpoBaHHE Y
00y4JaronMxcsi KOMIETSHITUH, MPeICTaBIEHHBIX B Tabiuie 1.

4, CTpyKTYypa ¥ cojiepKaHue TUCHUIITHHbI

4.1 PacnpenesieHue TPYI0EMKOCTH AUCHUILIAHBI IO BUAaM padoT
1o cemMecTpam
OO6mas Tpya10€MKOCTh JUCHUIUIUHBI cocTaBisieT 3 3ad. ef. (108 vacos), ux pac-
npejesieHue o BujaaM padboT 1Mo ceMecTpaM MpeACTaBiIeHO B Tabaule 2.



TpeﬁoBaHnﬂ K pe3yjJabTaTaM 0CBOCHHUS yqeﬁnoﬁ AUCHUIIINHBI

«OCHOBBI ArpoO3KOJOIrHI€CKOTr0o MOACINPOBAHUE HA SA3BIKE R»

Tabnuua 1

CKOTO ¥ arp0odKOJIOrHYECKOro MOHUTOPHHTA,
WH)KCHEPHO-DKOJIOTHYECKHUX U3BICKAaHUH B CH-
CTEME HKOJIOTUYECKOTO MMPOSKTUPOBAHUS U
OBOC, ¢ ucnonp30BaHuEeM METOJ0B IKOJIOIU-
yeckoi nudppoBoil kaprorpaduu, NpocTpaH-
CTBEHHOTO aHaJIM3a U MOJCITMPOBAHHMS

METO/IbI TIaHU-
poBaHus ¥ Op-
raHU3alny KO-
JIOTHYECKOTO U
arposKoJIOTH-
YEeCKOTr0 MOHH-
TOpHHTa, 6a30-
BBIC OCHOBBI
ero MpuoOOopHO-
ro, nHopMa-
LHOHHO-
METOIHYECKOTO
U METPOJIOTH-
yecoro obecre-
YeHUsI

- 3aKOHOMEPHOCTH ()OPMHUPO-
BaHUS NOTPEUTHOCTH U3Mepe-
HUS Ha 9Tanax otTdopa mpoo,
TPaHCIIOPTUPOBAHUS, XUMHKO-
AQHAJTUTUYECKOT0 aHaJIM3a U
dhopMupoBaHus 0a3 JTaHHBIX
3arpsisHEHUsI OKpYXKaromen
cpeabl

- Crtoco0b1 00paboTKH, aHATH-
3a ¥ CHHTE3a IPON3BOJICTBEH-
HOW, TT0JIEBOM 1 Tabopartop-
HOW 3KOJOTHYecKoi HHpOp-
Mallyu.

TEXHOTEHHBIX KapT, cbopa, 00-
paboTKH, 1abopaTOPHBIMH Me-
TOJaMHU

- hopmupoBanus 6a3 TaHHBIX
3arpsi3HEHUs OKpY Karolen
Cpenbl, BBISIBIISITH HCTOYHHKH,
BUJIbI M MaclITabbl TEXHOTCH-
HOTO BO3JICHCTBHS

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

- aHAJM3HUPOBATH MOJIyYCHHBIC
JlaHHBIe 13 iporpamM Maplnfo,
Surfer, SASPlanet, Q-gis, llvis,
EasyTrase u Saga

- ONHUCHIBATH MOJy4YEHHBIE pe-
3yJIBTAThI IIPH MOJIEBBIX U Jia-
00paTOpHBIX METOIaX

- IPOTHO3UPOBATH TE WIIX HHBIE
po0OJIeMbI aHTPOIIOT€HHOTO
Xapakrepa

- BBIIIOJIHATH TPEOOBAHUS CH-
CTEMBI TEXHUUECKOTO PETyJIH-
pOBaHuUs MpH

nposenennn OBOC, OOC,

Kox HNuaukartopsl B pesynbrare uzyueHus yueOHON JUCIMILTMHBI 00YYaIOIINEeCs JODKHBIL:
No KOMLIE Coneprxanue KOMIIETEH-
/1 KOMITETCHIIMH (UJTU €€ YacTH) 1005071 3HaTh YMETh BJIAJICTh
TCHIIUU

1. IKoc 1 Crioco0eH pemraTth 3a1a4i HayIHO- MKoc-1.1 - - METOJBI 00pabOTKH, CCTEMa- |- 00paOOTKH aHAJIN3a M CHHTE3a |- METOAaMHU pabOTHI B TIPO-
HCCIIeIOBATEIIBCKOM ACSATEIILHOCTH, BKIFOYAs 3HaTh M yMETh | TH3AlMH, aHAJI3a HHPOpMa- NPOU3BOICTBEHHOM, IoJIeBoii M | rpammax Maplnfo, Surfer,
TUTAHUPOBAHKE, OPTAaHU3ALIUIO, IIPOBECHNE, UCIONBb30BaTh | 1mH, hopMupoBanus 6a3 naH- | naboparopHoii sxkonoruueckoir | SASPlanet, Q-gis, llvis,
NpHOOPHOE, METPOIOTHYECKOE U HHYOPMAIIU- | Ha NPAKTHKE HBIX 3arpsI3HCHHUS OKPYKaro- nH(MOPMALINH, METOIAMH CO- EasyTrase u Saga
OHHO-METOANYECKOE 00ECIIeUeHNE IKONIOTHYe- | COBPEMEHHBIC | IICH cpelpl, CTaBJICHUS YKOJIOTHYCCKHUX U - MeTogaMH 00paboTKH, aHa-

JM3a U CHHTE3a IIPOU3BOA-
CTBEHHOM, MMOJIEBO 1 1a00-
paToOpHOU IKOJOTUYECKOU
nHpopManum, METoJaMu co-
CTaBJICHUSI HKOJIOTUYECKUX H
TEXHOTEHHBIX KapT, cOopa,
00paboTKH,

- opmupoBanms 6a3 TaHHBIX
3arpsiI3HEHUs OKpY Karouien
Cpensl

- DKOJIOTHYECKON HHpOpMa-
uu paspadareBats [ MC-
MPOEKT C NPUMEHEHUEM JaH-
HBIX JAUCTAHIIMOHHOTO 30H/U-
POBaHMS JUIS UCIIONB30BAHHMS
UX B 00NAaCTH HKOJIOTUH U
MPUPOJIOTIOIb30BAHUS




9KOJIOTHIECKOTO MOHUTOPHHTA
- oTOMpaTh MPOOHI U IPOBOTUTH
XMMHKO-aHAIUTHYECKUH aHa-
JIU3 BPEJHBIX BEIOPOCOB B
OKPY’KaIoLIyIo Cpeny,

- 00pabaThIBaTh, aHATM3UPO-
BaTh U CUHTE3UPOBATH ITPOH3-
BOJICTBEHHYIO, TIOJIEBYIO U
a00paTOPHYIO SKOIOTHIEC-
CKyI0 HH(OPMAIIHIO, COCTAB-
JATh YKOJOTHYECKHE H TEXHO-
TCHHBIE KapThl

ITKoc-1.3 -
Bnanerts co-
BPEMEHHBIMH
METOJaMH
aupoBOH Kap-
Torpaduu, mpo-
CTPaHCTBEHHO-
ro aHaIu3a u
MOJIEIMPOBa-
HHS B 9KOJIOTHU

Ba30131>1e YUCJICHHBIC MaTEMa-
TUYECKUE MOJIENIN pacueTa
MPOAYKTUBHOCTH YKOCHCTEM
10 KJIMMaTHYECKUM JaHHBIM
[punIUIEI BEIOOpPaA M aHANH-
THYECKHE BO3MOKHOCTH HC-
MOJIF30BAHUS COBPEMEHHBIX
METOJHK W METOJIOB B ITPOBeE-
IEHUH OMOJIOTHYECKOTO MO-
HUTOPHUHIA COCTOSIHUS OKPY-
JKarollen cpenbl

AHanu3upoBaTh U mpeobpaso-
BaTh JIaHHbIE B HMEIOLIUXCS
0a3bpl TaHHBIX U UX KOPPEKT-
HOTO WCIIONb30BAaHHUSA B 4HC-
JICHHBIX MaTEMaTH4eCKUX MoO-
JIETSIX TIPOXYKTUBHOCTH 3KOCH-
cTeM

Bectn maremarmueckyio oOpa-
00TKYy M aHAIWU3UPOBATh IOITY-
yaeMble pe3yJIbTaThl OHOJIOTH-
YEeCKMX METOJIOB HCCieoBa-
HHUSL.

HaBpixkaMu Hanucanus npo-
CTEHINUX CKPUIITOB Ha SI3bIKE
R, no3Bondmoomux 4ucIeHHo
IPHUMEHSATH PAa3INYHbIE MaTe-
MaTHYECKHE MOJIENN MPOIYK-
TUBHOCTH JUIsl HOJTyYEHHS
MIOTEHLHAJIBLHON ypOoXKaliHO-
CTH IO KIIMMAaTU4ECKHUM JIaH-
HBIM

DopMaMu U METOAAMHU OCY-
LIECTBJICHUSI KOPPEKTHOM
HMHTEPIIPETALMHU [TOJIyYEHHBIX
JIAHHBIX




Tadmuna 2

PacnpenesieHue Tpy10éMKOCTH TUCUMILIMHBI 0 BHAaM padot no 1 cemecTpy

TpynoémkocTh
qac.
Buj yueOHoil padoTbl /stom | BT.u. 1o 1
umncie cemMecTpy
I
Oo0uas TpyA0€MKOCTb JUCITUIUIMHBI TT0 YYeOHOMY TIJIaHy 108 108
1. KontakTHas padora: 30,25 30,25
AyautopHasi pa6ora 30,25 30,25
aexyuu (J1) 8 8
npakmuyeckue 3ansmus (113) 22/*4 22/*4
KOHMAaxmuas paboma Ha npomexcymouyrom konmpoae (KPA) 0,25 0,25
2. CamocrositesqibHasi padora (CPC) 17,75 77,75
camocmosmenbHoe UzyueHue pazoenos, CAmono02omosKka (npopabomxa 68,75 68,75
U nosmopeHue NeKYUOHHO20 Mamepuala u Mamepuana y4eoHuKos u
VUeOHbIX NOCOOUL, NOO20MOBKA K NPAKMUYECKUM 3AHAMUIM U M.0.)
Iloozomoska k 3auémy (KoHmpov) 9 9
Bu mpoMexyTOYHOTO KOHTPOJIS: 3a4€T
* B TOM YHCIIC IPAKTHYECKAs MOATOTOBKA
4.2 Conep:xaHue QUCHUIINHBI
Tabnuma 3

TemaTuyeckui JIaH y4e0HOM IUCHUIIINHBI

HaumeHoBaHuUe pa3aesioB U TeM TUCHUIIINH L L Lk
D) Bcero padora Has pa0dora
J | I3 | IIKP CP
Pa3nes 1. BBenenue - cTpyKTypbl M THIIBI JAHHBIX B 28 2 6 20
si3bIKe R
Paznen 2. Tabaunbl, HUKJIbI, HTEpaluu, rpaduka u 28 2 6 20
JAPYrHe CJI0KHbIe KOHCTPYKIHH B si3bIKe R
Paznen 3. Ucnosib30BaHHe NAKETOB M3 «BCEJIEHHOI 28 2 6 20
tidyverse, cuarakcuc, puiabtTpamnus, TpanchopManus u
paboTa ¢ j1aTamu
Pa3znen 4. CraTucTuyeckue MeToAbl 1 MOJEJIMPOBAHHE 23,75 2 4 17,75
YPOKAHHOCTH MO BHENIHUM METEOAaHHbIM
KonraktHas paboTa Ha mpoMexyrouHoM KoHTpoJe (KPA) 0,25 0,25
Bcero 3a 1 cemectp 108 0,25
HToro nmo iucuumniInHe 108 8 22 0,25 77,75

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

Tema 1. BBenenne 0a3oBbie NoHATHA A3bIKA R. OCHOBHBIE THIILI JAHHBIX.
[Ipenmer u 3apaun aucuuruimHbl. s yero ucnonsidyercs R. Crpykrypa s3bika R.
OcoOrbie 3amaun. CriocoObl 3a7aHus IepeMeHHOoM 3HaYeHusl. KomaHel 1 6a30BbIe
dbynkuuu. Tunel BeKTOpoB. TUTBI BEKTOPOB. [[nHaMuyeckast TUITH3AIH.

Tema 2. OcHOBHBIE THIIBI JAHHBIX.

®opmar CSV. Bepcun nporpammbl R. OcoO0eHHOCTH yCTaHOBKHM mporpamMMm R u
Rstudio. IMTonesnsie cepuiku. Korcons mporpammel R. OxHa nporpammsl Rstudio.
Yro takoe ckpunt. CrocoOsl 3amycka KoMaH1. BbI30B cripaBku. R kak KalbKyis-




Top. Omneparuu ¢ BekTtopamu. [IpaBuia BekTopHOU anreOpsl. CpaBHEHHE BEKTO-
pog. [Ipocreiimue rpaduku. BeimoaHenue cepun KoMana. Y cTaHOBKa OMOIHOTEK

Pazgen 2. TaO0uuubl, UMKJIbI, UTepaUMU, rpauKa U ApPyrue CJIOKHbIC KOH-

CTPYKIUM B si3bIke R

Tema 3. Ta0auubl 1 00J1€e CJI0KHbIE THIBI TaHHBIX.
Crnoxusle norumueckue omnepauud. Pakropbl u QyHkmus summary(). DOyHKUA
sample(). @yHKIMHU TIepeceueHus, OObSTUHEHUS U BBIUUTAHUS AJIEMEHTOB BEKTO-
poB. Pabota ¢ tabmunamu. Beibopku n3 tabnum. Tabmumna ®umepa "Upuc". [Ipo-
BEPKH yCIIOBUH

Tema 4. Ilukiabl 1 BeKTOPHBbIE UTEpaUM, rpaduka.
[Mukibl ¢ mojxcueToM moBTOpoB. Peanuzanusa meroga Monte-Kapio. BektopHas
uTepanus, cemerictBo ¢yukiuit apply. bazoBas rpaduka - ¢hyukius plot. [Ipoasu-
HyTas rpaduka maker ggplot2. IloctpoeHue ructorpamMm, TEIIOBBIX KapT U 0J0-
KOB Ipa(uKOB.

Pa3znen 3. HUcnosab3oBaHHEe NAaKeTOB U3 «BCeJileHHOM tidyverse», CHHTAaKCHC,

¢puabTpanus, Tpancgopmanus U padora ¢ JaTaMmu

Tema 5. KomnjiekcHble onepanun HaJ TAa0JNYHBIMUA JAHHBIMH.
[Taker dplyr. 3arpy3ka Tabnuunbix gaHHbIX. OcoOeHHocTu tibble. @unbTparus
JNaHHbIX B Tabnunax. CopTUPOBKA JaHHBIX B Ta0iuax. ['pynnupoBka TabOIUYHBIX
nanubiX. [enmouku komanna. Tpanchopmaruu TabnuuHbIX NaHHbIX. OObeIUHEHUE
Ta0JIHII 110 KITtouy. TpaHCIOHUPOBAHUE TAOJIHII.

Tema 6. Ciio:kHbBIE ONIepaliuy HAI JATAMH U CTPOKAMH B TadJulle.
PaGoTta co cTpokoBbIMU JaHHBIMU cpeicTBaMu naketoB dplyr. PaboraiiTe ¢ moru-
YeCKUMHU JaHHBIMU cpencTBamu makeToB dplyr. UNIX Bpemsi, mpeobpazoBanue nat
pa3HbIX popMaToB B cTaHAapTHbIE 111 R popmatel cpencrBamu nmaketoB dplyr

Pazgea 4. CtaTucTnyeckue MeToAbl 1 MOJAEJIUPOBAHUE YPOKANHOCTH 10 BHEII-
HUM MeTeO0JaHHbIM

Tema 7. CTaTucTHYECKHIT aHATH3 ¢ TOMOUIBIO sI3bIKA R.
Pacuér koppensunn B R. AHanmn3 pacnpeneneHHs mo rucrorpamMmamM. Tect Ha
HOPMAaJbHOCTh pacrnpenenenud. CeMencTBo KomaHy "nuHenHas monaens'. MHTep-
MpeTanus TaHHbIX JJMHEHHOW Moaenu. OLeHKka KauecTBa Moieau. MHOKECTBEHHAS
perpeccus B a3bike R. JlucnepcuonHsblil aHanu3 B sA3bIke R. YcenoBus B3anmonei-
CTBHSI IIEPEMEHHBIX

Tema 8. MoaeaupoBaHue ypo:KailHOCTH 10 BHEIIHUM METEOJAHHBIM.
Otanune dopmaTa XpaHEHUS METCOJIAaHHBIX OT CTaHAAapTHOTO Buja. Pabora ¢ ma-
KeToM Inoaa. Pacuer cymmbl akTUBHBIX Temneparyp. Ounbrparus mo reorpadude-
CKOM OJIM30CTH JIAaHHBIX MeTeocTaHIui. [locTpoeHre nToroBoi Moiean



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

10 BHCIIHUM METCO-
JTaHHBIM

Tabmnura 4
Conep:xanue JeKIUii/ MPAKTHYECKHX 3aHATHI M KOHTPOJIbHbIE MEPONIPHATHS
®opmupye Bun
Ne HaszBanmue pa3nena, Ne 1 HazBaHme JgeKuumii/ Mble KOHTPOILHOL | ki 1-80
n/n TeMbI NMPAKTHYECKUX 3aHATHH KomuereH 0 4acoB
110701 MepOonpPUSTHSA
1
1. Pa3nen 1. BBenenne. CTpyKTYpbl M THIIBI JaHHBIX B si3bIKke R 8
Tema 1. Benenue Jlexuus Nel. Beenenue 0a3oBble [MKoc-1.1; | YcTHeI onpoc 2
0a30BbIC TIOHATHS MOHSITHUS si3bIKa R. IMKoc-1.3
s3bIka R [IpakTuueckoe 3ansrue Ne 1. Oc- IIKoc-1.1; Pemenue 3a- 2/*2
HOBEI s13bIKa R. IMKoc-1.3 Jad
Tema 2. OcHOBHEIE [IpakTuueckoe 3ansitue Ne 2, M- | ITKoc-1.1; Pemenue 3a- 2
THUIIBI JAHHBIX. Tepdeiic cpensl pa3paboTKu [TKoc-1.3 Jaq
Rstudio.
[TpaxTrueckoe 3arsTre Ne 3. 3a- ITKoc-1.1; Pemenue 3a- 2
Ipy3Ka JaHHbIX. [MKoc-1.3 Jayg
2. Paznen 2. Tadnuubl, UKL, HTEPAlNd, rpaguKa U APyrue CJI0KHbIe KOHCTPYKIIHH 8
B s3bIKe R
Tema 3. Tabmunsl u | Jleknusa Ne2, Ta0nuie! u 6oiee ITKoc-1.1; . 2
VYeTHBI onpoc
0ojiee CIOXHBIC TH- | CJIOJKHBIC THIIBI JIAHHBIX. ITKoc-1.3
II6I JAHHBIX [TpakTrueckoe 3anstue Ne 4. ITKoc-1.1; Pemenne 3a- 2
IIpoBepKH yCIOBHIA. ITKoc-1.3 Jaq
[TpakTrueckoe 3ansrue Ne 5. Pa- T1IKoc-1.1; Pemenue 3a- 2
Oora ¢ Tabsmiamu B R. ITKoc-1.3 Jag
Tema 4. Huxnsr u | [Ipaktudeckoe 3ausTie Ne 6. ITKoc-1.1; VeTHBii ompoc 2
BEKTOpHbIE  HUTepa- | LIUKIIbl U BEKTOPHBIE UTEPALUU. [TKoc-1.3 Pemene 3a-
uu, Tpaduka nau
3. Paznen 3. Ucnosib3oBaHue NakeToB U3 «BceseHHol tidyverse», cuHTaKcuc, puianb- 8
Tpauus, TpanchopManus U padoTa ¢ JaTaMu
Tema 5. Komiuiekc- Jlexmst Ne3. KomriuiekcHble ore- ITKoc-1.1; . 2
YcTHbIl onpoc
HBIC OTIepalK HaJl paru Haj TabnuuyabiMU TaHdbeivMu | [TKoc-1.3
TaOJMMYHBIMU JIaH- IIpakTrueckoe 3anstue Ne 7. [TKoc-1.1; Pemenue 3a- 2/*2
HBIMU. Ouibrpanus gansbix B Tabmmmax. | [1Koc-1.3 Iau
[TpakTrueckoe 3anstue Ne 8. Lle- ITKoc-1.1; Penienue 3a-
IMOYKH KOMaH]I ITKoc-1.3 nau 2
Tema 6. CnoxxHbie IIpaktuueckoe 3anstue Ne 9. Pa- [MKoc-1.1; 2
orepanyu Haj faTa- | 00Ta Co CTPOKOBBIMU JaHHBIMH B [TKoc-1.3 Pemenne 3a-
MU U CTPOKaMH B TadIUIAX may
TabmuIe.
4. Pa3nen 4. CtaTucTHYeCKHEe METOAbI U MOJICJIMPOBAHHE YPOKAHHOCTH 10 BHEIIHUM 6
METEeOAAHHBIM
Tema 7. Cratuctu- Jlexmust Ne4. CraTrucTuueckuii I[TKoc-1.1; YcrHbli onpoc 2
YECKUW aHallM3 C MO- | aHAJIU3 C IOMOIIIbIO A3bIKa R. IMKoc-1.3
MOIIBIO fA3bIKa R [Ipaktuueckoe 3anstue Ne 10. [MKoc-1.1; Pemenue 3a- 2
Pacuér koppenaunu B R. [1Koc-1.3 Jaq
Tema 8. Monenupo- | IIpaktuueckoe 3anstie Ne 11, ITKoc-1.1; Pemenue 3a- 2
BaHHWe ypoxaitHocTu | Pabota c makerom rnoaa. MKoc-1.3 Jadg
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Taomuna 5
IlepeyeHb BONPOCOB /1JIs1 CAMOCTOSITEILHOTO H3YUeHHs U CIUILINHBI

Ne IlepedyeHb paccMaTpUBaeMBbIX BOIPOCOB /I CAMOCTOSITETHLHOTO
HazBanue pa3jeiia, TeMbl

n/n H3yueHus
Pa3nen 1. Beenenue. CTPYKTYpbI H THINIBI JAHHBIX B si3bike R
1. Tema 1. Beenenue 6a3oBbie 1. SI3pkm mpexamrecTBeHHUKH R

MOHSATHUS s3bIKa R 2. R vs Python, cpaBHeH#Me S3BIKOB

ITKoc-1.1; ITKoc-1.3
Tema 2. OcHOBHEIE THITHI JaH- 1. BpeMeHHBIE psiIpI KaK THIT JAHHBIX B R
HBIX. 2. DakTopHbIC JAHHBIC B TCHOMUKE

ITKoc-1.1; [TKoc-1.3

Paznen 2. Tabaunpbl, UKL, HTEPalMU, TpadgUKa U IPYrue cJ0KHble KOHCTPYKIUM B si3bike R

2. Tema 3. Tabmumer U Ooliee 1. CuursiBanue ganubex Excel
CJIOKHBIE TUIIBI JAHHBIX 2. TloakmroueHHE K PENAIMOHHBIM Oa3aM JaHHBIX
ITKoc-1.1; [TKoc-1.3

Lo

Tema 4. IIUKIIBI ¥ BEKTOPHBIC [TocTpoenue xapT B R

uTeparuu, rpapuka 2. 1Iukiel, UCTIONHSIEMbBIE HA MHOT'OIIPOIIECCOPHOI cUcTeMe Ma-
paJIeTbHO

ITKoc-1.1; [TKoc-1.3

Paznen 3. Ucnoib30BaHNe MaKeTOB M3 «BcelIeHHOIH tidyverse», cMHTaKkcuc, puiabTpanus, TpaHcdopma-
1Msl 1 padoTa ¢ 1aTaMu

3. Tema 5. KomruiekcHble onepa- 1. 3mix SQL

LUK Ha/l TaOJTMYHBIMU JTaHHbI- 2. Cpasuenue dplyr ¢ makerom pandas sizeika Python

MH. ITKoc-1.1; ITKoc-1.3

Tema 6. CnoxHble omeparuu 1. Tlporro3upoBaHHE BPEMEHHBIX PSIOB

HaJI IaTaMH ¥ CTPOKaMHu B Tab- 2. PerynsipHble BbIpasKeHHS IS IOMCKA IO TEKCTY

JIAIIE. ITKoc-1.1; ITKoc-1.3
Paznen 4. CraTucTuyeckre MeTo/bl U MO/IEJIMPOBAHNE YPOKAHWHOCTH 10 BHEIIHUM MeTE€O0AAHHbIM
4, Tema 7. Cratuctuueckuit ana- | 1. Byrtctpen B sizbike R

JIN3 C ITOMOIIBIO I3bIKa R 2. Kpurusr B s3bike R

ITKoc-1.1; ITKoc-1.3

Lo

Tewma 8. MoxenupoBaHue ypo- [TapcuHT MeTOMaHHBIX C caiiTa IpS.ru
KAWHOCTH 10 BHEIIHUM MeTeo- | 2. J[pyrue 4nciieHHbIe MOJICNU MPOAYKTUBHOCTH IKOCUCTEM
JTAHHBIM ITKoc-1.1; ITKoc-1.3

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

Taomuma 6
IIpuMeHeHne aAKTUBHBIX H HHTEPAKTHBHBIX 00pPa30BaTeIbHBIX TEXHOJOTHIA

HanMeHoBanue HUCMOJb3YyEMbIX
Ne AKTHUBHBIX H HHTEPAKTHUBHBIX
n/n Tema u popma sansTHs 00pa30BaTeIbHBIX TEXHOJIOTHIi
(bopM 00yueHust)

1. Jlexuus Nel. Benenue 0a3oBbie MOHATHS s3bIKa R. JI Jleknug-pu3yanuzanus
2. Jlexima Ne2. TaGmuiel u Oojee CIIOXKHBIE THIBI faH- | J] Jlekuusa-pusyanuzanus

HBIX.
3. Jlextust Ne3. KomrmnekcHble onepanuu Haj TaObmudHbI- | J] Jlekuusa-pu3yanuzanus

MM TaHHBIMHU
4, Jlexiusa Ned4. CtaTHCTHUECKUI aHANIU3 ¢ IOMOIIBIO SI3bI- | J] Jleknusa-Busyanusauus

ka R.

6. Tekylmuuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTALHSA MO0
UTOraM OCBOCHUS AMCUMUIIIMHBI

Pasznen 1. Beenenue. CTPyKTYpBI M THIIBI IaHHBIX B fi3bike R
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Jlekumus Nel. Beegenne 6a3oBbie MOHATHSA A3bIKa R.
1. Tlepeuncnure ciocoObl MPUCBOCHUS 3HAYECHUH MepeMeHHON B R
2. Kakoii n3 THIIOB JaHHBIX B BEKTOPAX IPU KOHBEPTALMN NMEET HaUBBICIINI TPUOPUTET
3. TlepeunciuTe NPUYHMHBI MOMYJIAPHOCTH si3biKa R
IIpakTnueckoe 3ansaTue Ne 1. OcHoBbI A3bIKa R.
1. Co3zpnaiite BekTOp, coaeprxkaniuii 3HaueHus ot -10 mo 10
2. BwiOepuTte u3 3TOro BeKTOpa 3 Mo 5 371€MEHT
3. YMHOXbTE B IOJTY4EHHOM BEKTOPE BCE 3HAYCHUS Ha 3
IIpakTuyeckoe 3ansTue Ne 2. Uurepdeiic cpeanst pazpadorku Rstudio.
1. Cospnaiite HOBBIH poekT B Rstudio
2. Tlpouwmraiite comepskumoe CSV (aiina cpeacreamu Rstudio
3. CoxpaHHUTE TEKCT CKPUIITA 110 CYMUTHIBAHUIO JAHHBIX U3 (aiija B OTACIbHBIA CKPUIT (aiiia
IIpakTuyeckoe 3ansitue Ne 3. 3arpy3ka JaHHbIX.
1. 3arpy3ure manHble CSV (aiiia B MaMATh B BUJIE TaOJIHIIbI, IPOITyCTHB MIEPBHIE TPH CTPOKH.
2. 3arpy3ute AaHHbIE CSV (hailyia B MaMsATh B BUJIC TAOJUIbI, B35B IEPBYIO CTPOUYKY B KaueCTBE
3aroJIOBKa.
3. 3arpy3ure IaHHBIC CSV (aiija B MaMsITh B BUJIC TAOIHIIbI, C PA3ICIUTEICM ;).

Pazgen 2. Tabimubl, HUKJIbI, UTepallud, rpaukKa U ApPyrue CJI0KHbIe KOH-
CTPYKIMHU B si3bike R

Jlexknus Ne4. Tadaunbl 1 00J1ee CJI0KHBIE THNBI JAHHBIX.

1. Yewm SBISIFOTCS CTOJIOIBI B TAOIHAIIAX ?

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

3. Tlepeuncnure BCe M3BECTHBIE BAM CHHTAKCHYECKHE CIIOCOOBI MOTydeHHs CTONOna 13 Tabim-
bI?

IIpakTueckoe 3ansaTue Ne 4. [IpoBepku yciaoBuii.

1. Cosnaiite cmyqaitaeie 1000 HykneoTH0B, coxpanuB ux B BekTop DNA, nmocuuTaiite xKomu-
4yecTBO HyKJIeoTHnoB A u T, ux momo ot obmed amuaabl JJHK u 3anummure pesynbrar B
BekTOop ‘dna_at’

2. CospaiiTe BEKTOp, B KOTOPOM 3allMCcaH MPOU3BOJILHBIN HAOOP JATMHCKUX OYKB JUIMHHOM He
meHee 10000 cuMBOJIOB U TOCUUTANTE KOIMUECTBO COTJIACHBIX

3. BeiOepute ciydaitHpiM 00pa3oM u3 snatuHCcKoro andasuta 300 OyKB M MOCUMTAH B TOIY-
YHUBIIEMCS OO TJIACHBIX

IIpakTnueckoe 3ansaTue Ne 5. Pagora ¢ tadiunamu B R.

1. BeluucnuTh cpenHee sl KaKIOW KOJOHKM TaONHIIBI iris, 3a HCKIIOYEHHUEM KOJOHKHU
“Species” u cobepurte pe3ynbrar B crucok (list)

2. OrcopTHpyiiTe Bce BUIBI B TAOIUIIE iris TIO CpeqHEH UTMHHE JIETIeCTKOB. Pe3ynbrar nomkeH
OBITH (DAKTOPOM C T'pajJalUsMU B BHJI€ UMEH BHUIOB C MPAaBUIBHOM MOCIEI0BATENIEHOCTHIO
YPOBHEM.

3. Tlo nanubiM Tabnumbl ‘diamonds’(maker ggplot2 ) mouuTaiiTe CpeqHIOI CTOMMOCTD IIEHBI
Kapara Jij1s1 OpuutnanToB goposke 1000$ s kakaoit kateropuu sipkoctu (clarity)

Pazgen 3. HMcnoab3oBaHue NMakeToB M3 «BcejeHHOH tidyverse», cHHTaKcHC,
¢buabTpanus, Tpancopmanns U padboTa ¢ JaTamMu
Jlexusa Ne3. KoMiuiekCHbIe onepalMi Hal TA0JIMYHBIMH JaHHBIMH

1. CpencrBamu dplyr HaiiiuTe MakcUManbHOE 3HAYCHHE JJTMHHBI JICTIeCTKa BUa Setosa B Tal-
muue «Upuc»

2. CpenctBamu dplyr co3naiite cymmapHyro TaOJIUIy CPEIHUX 3HAYCHHUN TIOKa3aTenen s
BCEX BUIOB U3 TaOIHIIBI «prcy»

3. CpenctBamu dplyr cosznpaiite Tabmuily 3HaUSHHIA TOJIBKO /i BUaa Versicolor u3 Tabmuiisn
«puc» oTCOPTUPOBAHHYIO TIO YOBIBAaHUIO JTHHHBI JIETIECTKA

IIpakTuyeckoe 3ansaTre Ne 7. @uiabTpanusa JaHHbIX B TA0JIMLAX.

1. Komanna B dplyr

12



2. Kak cpencramu dplyr Bo3BecTr 3HauCHHE BCeX 3HAUYCHUI KOJOHKU B KBaJpat
3. Tlouemy n1s co3anusi CBOAHBIX TAONMUIl HY>KHA MpeBapUTEIbHAs TPYNIHUPOBKA
IIpakTuuyeckoe 3ansitue Ne 8. llenouku koMaH/

1. Tlonk3ysCh «IMAWMUHTOMY» MIOCTPONTE TpaPUK 3aBUCUMOCTH JITTUHHBI JICTIECTKOB OT JTMHHBI
YaleaucTUKOB Ooblie 2¢M aist Tabmauisl «pucy

2. Tlonp3ysch «IMalMUHIOM» MOCYUTANTE KOJIMYECTBO PACTCHUH KaXJIOTO BUAA B TaliuIe
«pucy»

3. Ionw3ysicy «maiinuarom» [lo manaeiM Tabmuusl ‘diamonds’(maker ggplot2 ) mouuraiite
CPEIHIOI0 CTOMMOCTh LIEHBI Kapara s OprinuanToB gopoxe 1000$ s kakoi karero-
pun sproctu (clarity)

IIpakTuyeckoe 3ansitue Ne 9. Padora co CTPOKOBBIMM JAHHBIMHM B TA0IHIIAX
1. Hcnonb3ys TaOIHITY flights co3nanTe MePEMEHHYO delayed, B
KOTOpPOU OYIyT TOJBKO BBUIETHI C 3aJICPKKOU, TOCYUTANTE MO0 3aJCPKAHHBIX BBUICTOB
JUTSL KKJIOM aBUBaKOMITAaHUH
Pasneﬂ 4. CTaTHCTHYECKHE METOAbI U MOACIUPOBAHUE ypomaileOCTn 110 BHCIII-
HUM METCOAAaHHBIM

Jeknusa Ned. CtaTucTHYECKHI aHAJIU3 ¢ MOMOIILIO si3bIKka R.
1. B kaxux npezaenax KoaeOIroTcst KO3 UIIHMEHTH KOPPESIUHN U IeTEPMUHAIINA
2. Kaxk HCIIOJIB3YCTCA ,Z[I/ICHepCI/IOHHHﬁ AdHaAJIN3 B OILICHKEC KA4YCCTBaA JIUHEWHEBIX MO,I[GJ'IGfI B R’)
3. Tlowyemy OyTcTpemn METObI CTalIU MOMYJISIPHBI B COBPEMEHHOM CTAaTUCTHKE

IIpakTuyeckoe 3ansitue Ne 10. Pacuér koppensiunu B R.
1. TlocuuTaiite K03(h(HUIUEHT AETEPMUHAIMH IJIsi CBSI3U JJIMHHBI U IIUPUHBI JICTIECTKOB KaX-
noro Buaa B Tadsmie «pucy
2. CaMocTosTenbHO HanUIIKTE GYHKIUIO AJis pacueTa koddduiuenta koppensiuu CrnupmeHa
IIpakTnyeckoe 3ansitue Ne 11. PaGora ¢ makerom rnoaa.
1. COS,I[aI‘/'ITC MOJACIIb MHO>KECTBEHHOH JIMHEWMHOH perpecCruu NHEBHBIX IMOTOKOB YTIJICKHUCIOI'O
ra3a 3a oceHHuil nepuoa 2013 rosia no 1aHHBIM U3MEPEHUIN METOJIOM TypOYJIEHTHOM I1yJib-
calnu

Hepequb BOIIPOCOB, BLIHOCMMBbIX HA ITPOMEKYTOYHVIO aTTECCTAIINIO (3aqu)

1. OcHoOBHBIE MpeaACTaBJICHUA O MOACTIUPOBAHNH. bazoBrie moHITHA U TCPMHHBI.

2. OcHoBHBIE THUTIIBI MOJeNiel. VX cpaBHHTeIbHAs OleHKa M obnactu npumeHeHus. CoBpeMeH-
HBIE 337]a4¥ Pa3BUTHsI MAaTEMaTUYECKOI0 MOJAEIMPOBAHUS B DKOJIOTUH, TIOYBOBEAECHUU U arpo-
XUMHH.

3. Craructuueckue moaenu. HopmanpHoe pacnpenenerune. BeIOOpKH u reHepaibHasi COBOKYTI-
HocTh. OCcHOBHAsA 00J1aCTh MPUMEHEHUS B 3KOJIOTUHU, IOYBOBEICHUHU U arPOXUMHUHU.

4, I/IMI/ITaLII/IOHHHe MOACIIN. Hx 3aa4yy, BO3MOKHOCTH U OIpaHUYICHUA. OcHoBHas 00J1aCTh Ipu-
MCHCHHS B OKOJIOTUH, ITIOYBOBCACHHUU U arpOXHUMHUMU.

5. I'padossie mogenu. Vx 3amaumn, BO3MOXKHOCTH U orpaHndeHusi. OCHOBHast 001acTh MpUMEHE-
HUS B DKOJIOTUH, TIOYBOBEAECHNUN U arPOXUMUH.

6. TabnuunbIe MOACIIHN. Hx 3ala4v, BO3MOKHOCTHU U OTpAHUYCHUA. OcHoBHast 00/1aCTh npume-
HCHHUA B 9KOJIOTHH, ITIOYBOBCACHUN U arPOXUMUU.

7. PerpeccuonHnble Mojenu. VMx 3ana4um, BO3MOKHOCTH M orpaHndeHus. OcHOBHas 00JacTh MpU-
MEHEHHs B DKOJIOTUH, [IOYBOBEJECHUU U arpOXUMUH.

8. OCHOBHBIC TOHATHS PErpe€CCUOHHOI0 aHaJIM3a. Tunel perpeccumn. Hx MMpUKJIagHasA UHTCPHIPC-
Talus B 39KOJIOTHH, TIOYBOBCACHUN U arPOXUMUHU.

9.  Meroa HauMeHbINX KBaapaToB. O0IaCTH €r0 MPUMEHEHHS.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

OmneHka KadecTBa perpeccHoHHON mozaenu. CrnocoObl yaydiieHHsl KadecTBa PerpecCUOHHOM
MO/JIEJIN B 3KOJIOTMH, TOYBOBEACHNUHU U arpOXUMHUH.

MHuoxecTBeHHas perpeccus. Ee mpeumymectBa u Hegoctatku. OCHOBHAsI 00JaCTh MPUMEHE-
HHSA B 9KOJIOTHMH, ITIOYBOBCACHUN U arPOXUMHU.

HpOCTpaHCTBeHHBIe MOACIIH. OcHoBHas 001aCcTh IMPUMCHCHHUA B 3KOJIOTHUH, ITOYBOBCIACHHUU U
arpoxXuMuu.

Koppenﬂunﬂ PAO0OB TUHAMHKH. OcHoBHas 00JacThb IIPUMCECHCHHUA B 3KOJOI'dH, ITIOUYBOBCACHUN
" arpoXuMuu.

OHGHKa TOYHOCTHU IIPOTHO3A. Oco0EHHOCTH OHMCKOBOI'O IMIPpOrHO3UPOBAHMUA B OKOJIOTHUHU, I10Y-
BOBCACHHH U aIrpOXHUMMUMU.

I'eocrartucruka. IIpocTpaHCTBEHHO KOOPAMHUPOBAHHBIE JAHHBIE M UX MCIIOJIb30BaHUE B KO-
JIOTUH, ITIOYBOBEACHUHN U arPOXUMHUH.

MO,I[GJ'II/I MMpEACTAaBICHUA IPOCTPAHCTBCHHBIX OJaHHBIX. PaCTpOBbIﬁ n BCKTOpHBIﬁ IoaAXod.
HpI/IMepH IMPUMCHCHHUA B 3KOJIOTHU, ITIOUYBOBCACHUN U aTPOXUMUU.

I/IHTepHOJUHlI/Iﬂ IMPOCTPAHCTBCHHBIX JaHHBIX. OcobeHHOCTH MNPUMCHCHUA B DKOJIOTUH, ITOYBO-
BCACHHUU U aIrpOXHUMMHHU.

KJ'IaCCI/I(l)I/IKaI_II/IH IMPOCTPAHCTBCHHLIX JdHHBbIX. OCco0eHHOCTH HX IMPUMCHCHUA B OKOJIOI'HMH,
IIOYBOBCACHWH U aIrpOXHUMUMU.

I'eonndopmarmonnsie Maremarndeckue mozenu. OcHOBHas 007acTh MPUMEHEHHUS B 3KOJO-
I'MH, IOYBOBEJICHUU U arPOXUMUH.

CpaBHI/ITCHLHHﬁ aHaJIu3 paCTPOBBIX U BCKTOPHBIX MOHCHCﬁ IMPOCTPAHCTBCHHLIX JAHHBIX. Hx
MMpEeMylIeCTBa U HEJOCTATKH. OcHoBHas 00/1aCTh IMPUMCHCHU B 5KOJIOT'MH, ITIOYBOBCACHUHN U
arpoxuMuu.

Kaxk moxHO co31aBaTb HOBBIC TCMATHYCCKHUC CIIOHU FGOI/IH(I)OpMaLII/IOHHBIX MOJIeIeH U CUCTEM C
HUCITIOJIB30BaAHHUEM MCTOA0B MAaTEMATHYICCKOI'O MOI[GJII/IpOBaHI/ISI?

MOI{GJH/IpOBaHI/Ie IMPUTOJHOCTH 3€MEJIb 1 PUCKOB 3C€MJICIIOJIB30BaHUS. HCpCHeKTI/IBHI)IG 3aga4un
MMPUMCHCHUA MoJeJIeH OLEHKHU B OKOJIOTUH, ITOYBOBCACHUU U aIPOXUMHUHU.

Ananmu3 nudpoBsix Mozenel penseda. L{uppoeie kapThl 1 Moaenu penbeda. OcoOeHHOCTH
WX MIPUMEHEHHS B YKOJIOTHH, TOYBOBEICHUH U arpOXUMUH.

Anrebpa kaprorpaduueckux mojene. [Ipumenenne anredOpanvdeckux U JOTHYECKUX Omepa-
LUW NIPU CO3AaHUM HOBBIX TemaTudeckux cioes ['MIC.

reHepaﬂI/ISaHI/IH IMPOCTPAHCTBCHHBIX NAHHBIX. OcobeHnHOCTH TreHepain3alu MpOCTPAHCTBCH-
HBIX TaHHBIX B 3KOJIOTHH, TIOUYBOBCACHUN U arPOXUMHHU.

Nmutannonnoe MmonenvpoBanue. MiMuraius npupoaHbIX MPOILECCOB.

Meton Monte-Kapio. OcobeHHOCTH €ro MpUMEHEHHUs B SKOJIOTMH, IOYBOBEIEHUU U arpoxu-
MUHU.

NMutanoHHOE MOAEIMPOBaHUE MIPOAYKIIMOHHOIO Iporecca. [IpuMepbl UMUTAllMOHHON MO-
JIEJIM pOCTa PACTEHUM.

MO}Iy.]'II)Hafl opraHu3aliyss UMUTAIIUOHHBIX MO)ICJ'ICfI. HpI/IMepI)I MOAYJIBbHOTO UMHUTAIMOHHOT'O
MOZACIINPOBAHUS.

[lepciekTHBBI pa3BUTHS MAaTEMATHYECKOTO MOJEIUPOBAHUSA B JKOJIOTMH, NMOYBOBEICHHH U
arpoOXMMHH.

Hcnonn3oBanme Fpa(i)OBI)IX MO)ICJ'ICfI AJIg peIICHUA 3a1a4 OUCHKH IIPUTOAHOCTH 3€EMEJIb B OKO-
JIOTUH, MMOYBOBCACHHUU U aIrpOXUMUH.

Hcnons3oBaHue MCTOJOB MATCMATUYCCKOI'O MOACIIMPOBAHUA JIA PCIICHUA ONTHUMU3AallUOH-
HBIX 3aa4 B OKOJIOTHH, ITIOUYBOBCACHUN U arpOXUMHHU.

[IpuMep MCHONB30BaHUS PETPECCUOHHOM MOJENIM B DKOJIOTMH, MOYBOBEJIECHUH WU arpoXH-
MHH.
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34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

Hcnons3oBaHue MCTOHa OCPCAHCHUSA psa JUHAMUKHA CKOJIB3AIUM OKHOM.

OcoOeHHOCTH BBIOOpAa HAWIYYIIETO TPEHIA psiia JUHAMHUKU B DKOJIOTUH, TIOYBOBEACHHUU U
arpoXuMUH.

Hpoueﬂypa 1 3aJ1a41 OCHKH HaJIW4YWA aBTOKOPPEIALUN B pAAY JUHAMUKH.

OcobenHoctT INOCTPOCHUA YPAaBHCHHUA aBTOPErpECCUU B DKOJIOI'MH, ITOYBOBEACHNHU U arpOXu-
MHU.

[Ipouenypa u 3aaun OLIEHKU aBTOKOPPENIALIUN MEXAY 2 psJaMH JaHHBIX B 3KOJIOTUHU, IIOYBO-
BEJICHUH U arpOXUMHUMU.

Pacyer TouHOCTH MporHO3a 1O KO3(DPHUIMEHTY PACXOKIACHHUS B SKOJOTUH, TOYBOBEACHUH U
arpOXMMUHU.

HHTCpHOJ’IHHI/IH JAaHHBIX 110 METOOY O0OBIYHOTIO KpHUI'MHIa B 3KOJIOTHH, IIOYBOBCJACHUU U arpo-
XHUMHUU.

WuTepnonsuus JaHHBIX [0 PErpecCCHOHHOMY YPaBHEHMIO CBS3HM IapaMmerpa ¢ penbedoM B
9KOJIOTUH, IIOYBOBEICHUH U arPOXUMUMU.

Crioco0bl TeHepaln3anuyd KapTorpadhuyeckiux MOeIeH METOJOM CKOJB3AIICro OKHA B paM-
kax [UC.

MareMaruueckoe MOJIETUPOBAHUE U AITOPUTM PEIICHUS ONTHUMHU3AIMOHHBIX 3374 C BBIJIe-
JIEHUEeM Ha KapTaxX ONTHUMAaJIbHOM CTPYKTYpPBI APEHaKHOH ceTu ¢ moMolbio mozenei ['MC.

MatemaTnueckoe MOJAEIUPOBAHUE U AJITOPUTM aHAJINM3a 3aBUCHUMOCTH NOTEHLMAJIBHOU IIPO-
JQYKTUBHOCTH OT IJTyOUHBI TPYHTOBBIX BOJI.

Crioco0bl aHaliv3a U MAaTEeMaTHYECKOTO MOJCIMPOBAHUS 3aBUCUMOCTH MOTEHIIUAIBLHOMN TPO-
JOYKTUBHOCTH OT C€30HHOW JMHAMUKH BJIAXKHOCTH TOYB.

Crioco0bl aHann3a u MOJCIUPOBAaHUA 3aBUCHUMOCTH HOTCHHH&HLHOﬁ MNPOAYKTUBHOCTH OT
IMOYBCHHOI'0 TaKCOHA, I'PaHyJIOMETPHUUCCKOro COCTaBa U IMJIOTHOCTHU I1OYB.

OcHOBHBIE 0COOEHHOCTH aHAIM3a U MOZACINPOBAHUA CTATUYCCKUX U JTUHAMHUYCCKUX CUCTEM B
OKOJIOI'uH, ITIOYBOBCACHHUH U aI'POXUMUMU.

MeToI0IOTHYeCKHUe 0COOEHHOCTH KOJIOTMYECKOr0 MaTeMaTHICCKOTO MOJCINPOBAHUA.

OcHoBHbBIC HpO6JIeMBI U NPUHOUIIHUAIIBHBIC OTPaHUYCHHA HCIIOJIb30BaHHUA MCETOAOB MaTCMa-
THYCCKOTO MOACTIUPOBAHUA B OKOJIOTHHU, ITIOUYBOBCACHUHN U aIrpPOXUMUHU.

JUns pemieHus KakMX NPUKIAAHBIX 3a1ad MOKHO HCIIOJIB30BAaTh DKOJIOTMYECKUE I'EO-
UH(GOpPMAIMOHHBIE MOJIEIN U CUCTEMBI?

Kakne metonpl MaTeMaTHYECKOTr0 MOJECIUPOBAHUS HCIIONB3YIOTCA B KJIACCH(PHUKAIIIH
MIOYB U HKOCUCTEM?

Kak mnpoBoautcst kaprorpaduueckoe MOAEIHPOBAHUE BO3IEHCTBHUS HMCTOYHUKOB 3a-
IpA3HEHMs aTMOC(Epbl Ha CUTYaIlMOHHBIX U T€HEepaJbHBIX I1aHax 00bekToB OBOC?
UYT0 no3BosIsET CMOAECIUPOBATH U JaTh KOJIMYECTBEHHYIO OLIEHKY DKOJIOTMYECKUX PUC-
KOB peajin3alii KOHKPETHOTO MPOEKTa 3€MJICIIOIb30BAHMS ?

Kakumu MerogaMu MaTeMaTH4eCKOTO MOJEIUPOBAHUSA ONPENCIAIOT JKOJIOIMYECKU
3HaYUMbIe (PaKTOpHI?

Kakumu MeTomamMu MaTeMaTHYECKOTO MOJCITUPOBAHMS OMPEISNSIIOT (PYHKIMOHATB-
HYIO 3aBHCHMOCTh Ka4eCTBa 0a30BBIX KOMIIOHEHTOB KOCHUCTEM OT DKOJIOTHYECKH 3Ha-
YUMBIX (PaKTOPOB?

1D, 2D u 3D mMoneny mpocTpaHCTBEHHON OpPTaHU3AIMH JIECHBIX SKOCHCTEM.

MaremaTudeckoe MOJCIUPOBAHUC MTPOLECCOB BJIArONEpeHOCa B paMKax JICCHBIX 3KO-
CHUCTECM.

MaremaTudeckoe MOJCIUPOBAHUC MTPOLECCOB SHEPTOIICPEHOCA B paMKaX JICCHBIX 3KO-
CHUCTEM.
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59. MaremaTtudeckoe MojaenrpoBanue noTtokoB CO2 B paMKax JI€CHBIX 3KOCUCTEM.

60. MaremaTudeckoe MOJACIUPOBAHUC IMTOYBCHHBIX ITOTOKOB ITAPHUKOBBIX I'a30B.

6.2. Onucanne nokasaresieil 1 KpuTepueB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
IIKAJ OlleHNBAHUSA
JIJist OLlEHKW 3HAHWM, YMEHHM, HaBBIKOB M (POPMHUPOBAHUS KOMIIETEHLUU IO
JTUCHUTUIMHE MPUMEHSETCS] TPAIUIIMOHHAs CUCTeMa KOHTPOJISI U OLIEHKHU yCIIeBaeMo-
CTH CTYJICHTOB.
Kpurtepuu olieHKu nipu cliaye 3ayeTa Mo TPaJAUIIMOHHON CUCTEME:

Tabmura 8
Onenka Kpurtepun oneHuBanus
BBICTABJIACTCA CTy,I[CHTy, cClIn 6BIJ'II/I JaH I/IC‘leprIBaIOH_[I/IC OTBCTHI HA
((33,qu» YCTHBIG BOHpOCBI C HC3HAYUTCIIbHBIMNU HeHO‘-IéTaMI/I, TCCTI/IpOBaHI/IH BBbI-

IOJTHEHO C HEOOJBIIMMHU HEeJJ0YeTaM1, KOHTPOJIbHAs padoTa cenana ¢
HEeOOJIBIIIMMHU HEeJIOUETAMH.

BBICTABIISIETCS CTY/ICHTY, €CJIM He OBUIO OTBETA Ha MTOCTAaBIICHHBIE YCT-
HbI€ BOIIPOCHL, IponyuieHo 6onee 50% nexuuii u I13 rectupoBanus Bbl-
«He 3auer» HIOJTHEHBI ¢ OOJIBIINM KOJIMYECTBOM OIIMOOK, KOHTPOJIbHAs paboTa He
BBITIOJIHSIACH WJIM BBITTOJTHEHA C MHOYKECTBOM OITMOOK M HEBEPHBIX OT-
BETOB.

Tekyiye 3a70KEHHOCTH 110 MHANBUIYAIBHBIM 3aJaHUSM, KOHTPOJIBHON pa-
00Te JOJDKHBI OBITh JTUKBUIMPOBAHBI B TCUCHHUE HEJICNIH IOCIE CpOoKa, 0003HAYECHHO-
ro B TEMaTHYECKOM IUIaHE, BO BPeMs OIpeAeisieMOe IIPEno1aBaTesieM.

Bubl TeKyIIero KOHTpoIs: MHAWBUAYAJIBHBIC 3aaHus, OIIPOC MO pazaeny 1,
OMPOC MO pazjiesy 2, onpoc Mo pazaeny 3.

Bubl mpoMeKyTOYHOTO KOHTPOJIS [0 TUCHMILIMHE: 3a4eT

7. YueOHO-MeTOAMYECKOEe U MH(OPMALMOHHOE 00ecTedeHne JUCIUTLTHHbI

7.1 OcHOBHas JquTEpPaTypa

1. KyBummnog, JI. P. OcHOBBI IporpaMMHUpOBaHuUs : y4eOHOE mocoOue Jisl By-
30B / JI. P. KyBmmnHoB. — Mockga : M3marensctBo FOpaiit, 2022. — 104 ¢. —
(Beicmree oopazoBanue). — ISBN 978-5-534-07559-5. — TekcT : aneKTpOoHHBIH //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493460

2. I'pumne, B. A. OcHOBBI TporpaMMUpOBaHus Ha si3bIke R : yaeOHO-
MeTtoaudeckoe mocooue / B. A. I'pumun. — Hwwkauit Hosropoa : HHI'Y um. H. U.
Jlo6aueBckoro, 2021. — 67 ¢. — TeKcCT : AIeKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/191498

3. Mutuna, O. A. SI3pIku MpOTpaMMUPOBAHUS TSI CTATUCTUYECKONU 00pabOTKU
nauHbiX (R) : yue6Hoe mocodbue / O. A. Mutuna. — Mocksa : PTY MUP3A, 2020.
— 191 ¢. — Texkcr : anexTpoHHbIi // JlaHb : 3eKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
URL.: https://e.lanbook.com/book/163912

7.2 JlonoJIHUTEJIbHASL JINTEPATYPA
1. ®enopos, /1. FO. TIporpammupoBanue Ha SA3bIKE BEICOKOTO YpoBHS Python :
yaueOHoe nocooue mist By3oB / . FO. @enopoB. — 4-e uzn., mepepab. u gom. —
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https://urait.ru/bcode/493460
https://e.lanbook.com/book/191498

Mocksa : U3gatenbctBo FOpaiit, 2022. — 214 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-15733-8. — Texcr : anextponHsIii / ObpazoBarenbHas miathopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/509562

2. 3p1k0B, C. B. I[IporpammupoBaHue : y9eOHUK U MPAKTUKYM JJIs By30B /
C. B. 3sixk0oB. — Mockga : U3narensctBo FOpaiit, 2022. — 320 c. — (Bricmiee obpa-
3oBanue). — ISBN 978-5-534-02444-9. — TexkcT : anexTpoHHbIN // OOpazoBaTeb-
Has matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/489754

3. Kyapsisuesa, . A. IIporpamMmMupoBanne: KOMOMHATOPHAS JIOTHKA : yaeOHOe
nocobwue 1st cpenero npodeccnonansHoro oopazosanus / M. A. Kynpsiiiena,
M. B. llIBeuxkuii. — 2-e uza., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit,
2022. — 524 c. — (IlpodeccuonanbpHoe oopazoBanue). — ISBN 978-5-534-15128-2.
— Texct : anexkrponHslii / OOpazoBarenbHas mnatdopma FOpailt [caiit]. —
URL.: https://urait.ru/bcode/495225

4. 3pixoB, C. B. IIporpammupoBanue. OOBbEKTHO-OPUEHTUPOBAHHBIN MOAXO]
y4eOHUK U npakTukyM st By30B / C. B. 3bikoB. — Mocksa : U3aatensctBo FOpaiiT,
2022. — 155 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-00850-0. — Tekcr :
aNeKTpoHHBIN // OOpa3zoBatenbHas miargopma FOpait [caliT]. —
URL.: https://urait.ru/bcode/490423

5. Sxumos, C. I1. CtpykTypHOE IpOrpaMMHUpPOBAHKE : y4EOHOE TocoOue s
By30B / C. I1. SIkumoB. — Mocksa : M3natenbctBo IOpaiit, 2022. — 342 ¢. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-14885-5. — TekcT : 27eKTpOHHBIH //
OopasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/484252

6. Uepnakos, 1. B. OcHOBBI nporpaMMHUpOBaHUs : YYEOHUK U MPAKTUKYM IS
By30B / . B. YUepmnakoB. — Mocksa : M3natensctBo FOpaiit, 2022. — 219 c. —
(Beiciiee obpazoBanue). — ISBN 978-5-9916-9983-9. — Tekcrt : anekTpoHHBIH //
OopasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489747

7. 'nupenko, U. I'. TexHomoruu 1 MeTOAbl MPOTPAMMUPOBAHUS : YueOHOE TI0-
cobue nis By3oB / U. I'. 'nunenxo, ®. @. [Tasnos, . FO. ®egopos. — Mockaa :
NznarensctBo FOpaiit, 2022. — 235 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-02816-4. — Texkcr : anexTpoHHbIN // ObpazoBarenbHas maatgopma FOpaiit
[catiT]. — URL.: https://urait.ru/bcode/489920

8. Kybenckwuii, A. A. OyHKIIMOHATIHHOE IPOrPAaMMHUPOBAHNUE ;| YUCOHHK U
npakTukyMm Juis By30B / A. A. Kybenckuii. — Mocksa : U3narensctBo FOpaiir,
2022. — 348 c. — (Bricmiee obpazoBanue). — ISBN 978-5-9916-9242-7. — Tekcr :
aneKTpoHHBIH // OOpa3oBatenbHas miardopma FOpait [caift]. —
URL.: https://urait.ru/bcode/490015

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOIUMBIX JJISl OCBOCHHUSI JUCHUIIMHBI (MOTYJIsA)

https://ecologymodeling.github.io (oTkpsITHI HOCTYIT)
https://youtu.be/X6bYzHmM88sg (oTKpbITHIH AOCTYIT)
https://youtu.be/d4Knr7iDDMU (OoTKpBITHII 1OCTYI)
https://youtu.be/D3FAnSGKIXY (OTKpBITHIH AOCTYII)
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https://urait.ru/bcode/509562
https://urait.ru/bcode/489754
https://urait.ru/bcode/495225
https://urait.ru/bcode/490423
https://urait.ru/bcode/484252
https://urait.ru/bcode/489747
https://urait.ru/bcode/489920
https://urait.ru/bcode/490015
https://ecologymodeling.github.io/
https://youtu.be/X6bYzHm88sg
https://youtu.be/d4Knr7iDDMU
https://youtu.be/D3F4nsGkIXY

10. Onucanue MaTepuaJIbLHO-TEXHUYECKO 0a3bl, HEOOXOAMMOI JIA
OCYIIIeCTBJIEHUS] 00PA30BATEIHLHOI0 MPOLECCA MO AUCIUIJINHE

Tabmuma 10

CgeneHus 00 00ecrie4eHHOCTH CIIENNATN3MPOBAHHBIMHY aYAUTOPUSIMHU,
KaOHMHeTaMMU, J1a00pATOPUSIMU

HaumMenoBaHue ClENHATLHBIX TOMENIEHHI 1
TOMELIEeHMH JJIsl CAMOCTOAITeJIbHOM padoThl (Ne
y4eOHOro Kopmyca, Ne ayIuTOpUH)

OcHaEHHOCTH CNENNAJbHBIX OMEIIeHH H oM eleHHI
AJISl CAMOCTOSITeJILHOH PadoThI**

1

2

Jlexnonnas ayauropus (kopmyc Ne6 — ayauropust
305)

WurepaktuBHas myiabtumenua cucreMa SMART, HoyT1OyK, 14
MEePCOHAIBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET (KOMITb-

IOTEpHBIN KJ1acc), MapKepHas 1ocka, 10 MoHOOI0KOB 1t 00y-
YaIOIIUXCA C JOCTYIIOM B HHTEpHET +1 mpenonaBareins (KOM-
MBIOTEPHBIN KJIacc), 0ECIPOBOTHON HHTEPHET, PO3ETKH IS
HOJAKJIIOYCHHS M 3apsIIKH MOOWIBHBIX YCTPOICTB

WntepaktuBnas mynprumenna cuctema SMART, HoyTOyk, 14
MIEPCOHATBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET (KOMITh-
IOTEPHBIN Ki1acc), MapKepHas Jocka, 10 MOHOOIJIOKOB JuIst 00Y-
YaOLIUXCS C JOCTYIIOM B HHTEpHET +1 npenojaBaTens (KOM-
MBIOTEPHBIHN Kacc), 6eCIpOBOIHON HHTEPHET, PO3ETKHU IS
MOAKIIIOUEHHS M 3apSIKH MOOHMIIbHBIX YCTPOHCTB

YuebHas ayautopus (kopmyc Ne6 — aymuropus 156)

MapkepHast ToCKa — 3KpaH IS MpoeKTopa, MOOHIbHBIH Wi-Fi
MYJIbTUMEANA POEKTOP, MOHOOJIOK, OECIIPOBOJHOI UHTEPHET,
PO3ETKH AJIs IOJKJIIOYEHUSI U 3apsIIKU MOOMIIBHBIX YCTPOHCTB

Yuebnas aynutopus (kopmyc Ne6 — ayauropus 155)

MapkepHast ToCKa — 3KpaH [is MpoeKTopa, MoOuIbHbIi Wi-Fi
MyJIBTEMEINA TIPOEKTOP, MOHOOJIOK, OECIIPOBOAHOM HHTEPHET,
PO3ETKH TSI IIOJKJIFOYCHHS U 3apSIIKH MOOHIIBHBIX YCTPOMCTB

VYuebHnas aynuropus (kopryc Ne6 — ayauropust 154)

Yuraneueiii 3a1 (LlenTpanbHas HaydHas 6ubnuore- | J{is camocTosTeIbHON pabOThI CTY/ICHTOB
ka nM. H.W. XKene3nona),

KoMHaThl caMOnoIrOTOBKH (OOIICIKUTHS)

11. MeToanueckue PEKOMEHAANUU CTYACHTAM IO OCBOCHUIO TUCHUIIJINHBI

[Tepexol K MHOTOCTYTIEHYATON CHCTEME BBICHIETO 00pa30BaHUs MpEANoaraeT yBeIMueHUe
KOJIMYECTBA YACOB, OTBEJICHHBIX HA CAMOCTOSITENRHYIO padoTy. CiaenoBaTenbHo, yJalmecs, Biaajie-
IOIME HaBBIKAMHM OPTaHU3AIMU CaMOCTOSTENbHOW pabOThl HajJ Y4eOHBIM MaTepuaioM, UMEIOT
HECOMHEHHOE MPEUMYIIECTBO. YUeOHYI0 paOOTy CTYyJEHTa BBICHIETO y4eOHOTO 3aBEJCHUS MOMXHO
pa3zeNnuTh Ha JIBE YaCTH: ayIMTOPHYIO (10 YueOHOMY TIaHy Balllero HampaBlIEHUs — 3TO JIEKIUS,
MPaKTUYECKOEe 3aHsATHE, 3a4eT C OIICHKOMN) U caMocTosTeNnbHas padory. CamocrosiTenpbHas pabota
npecTaBisieT co0oi 0co00 OpraHM30BaHHBIN BUJ YU€OHOM eATEeIbHOCTH, KOTOPBINA TONIKEH OTBE-
YaTh OMpEAENIEHHBIM TpeboBaHUsAM. Bo-mepBbIX, HEOOXOIMMO Pa3yMHOE MCIIOJIb30BAHUE JIMYHOTO
BPEMEHH, T.€. XOpOIIO MPOAYMAaHHBI M CTPOro COOMIOJaeMbId pexuM ydeOHoro tpyna. Bo-
BTOPBIX, TaK KaK 3aHATHS OT clIyyas K CIydyaro CHIKAIOT 3(p(EeKTUBHOCTh CAMOCTOSATENbHON pabo-
ThI, BQXXHBI PETYJSIPHOCTh U TOCIEIOBAaTENIbHOCTh M3YYEHHS y4eOHBIX MaTepuanoB. B-TpeTbux,
CTYJIEHT JIOJDKEH MPOSIBIISITH CO3HATENHPHOCTh U aKTHUBHOCTH, MOCKOJBKY TO3HAHWE TMPEICTABIISIET
€000 CTIOKHBIH MpoIIecc, BO MHOTOM 3aBUCSIIHNI OT IeHCTBUN yUaIIerocs.

CamocrosiTenpHass paboTa CTyJIeHTa peArnoaraeT onopy Ha 3HaHUs, TOJyYeHHBIC BO Bpe-
Msl ayJUTOPHBIX 3aHATUM, pexae Bcero Jekuuil. CieaoBaTenbHO, KaXIbIH CTYICHT T0KEH YMETh
KOHCIIEKTUPOBATh YCTHYIO PEUb.

OCHOBHOE NPABWIJIO KOHCIIEKTUPOBAHUS: Ba)KHEE MOHATH JIOTUKY U3JI0KEHUS B 1I€JIOM, YeM
3amucaTh HECBSI3aHHBIE, OOpPBIBOUHBIE (parMeHThl. HeoOXoauMo HCIoimbp30BaTh MpoCTyio Hedop-
MaJbHYIO cucTeMy 3anucu. CTyAeHT TOJDKEH MOMHHTD: 3allUCh JOJIKHA ObITh MOHITHA KOHCIIEKTH-
pyIOIIeMy, a He KOMY-TO JIPyTrOMY.

[Tocne kaxmoi JeKIHMH CleIyeT MepeunuTaTh KOHCIEKT, UCIPAaBUTh BO3MOXKHBIC OIIMOKH,
pactmdpoBaTh BBIHYKIEHHBIEC COKPAIIEHUS U T.J. 3aTeéM HEOOXOIMMO CaMOCTOSATEIHLHO Mpopado-
TaTh TEOPETUYECKUE MATEPHAIIBI IO TeMe JIEKIIUU, B3AThIe U3 yUeOHHKOB, YU€OHBIX MOCOOUH, CII0-

18




Bapei M CIIPaBOYHUKOB, SHIMKIONEANH U T.1. O0s3aTEIbHO CpaBHUTE COOpaHHYIO HH(DOPMAIIHIO C
JIEKIIMOHHBIM KOHCIIEKTOM, JOMHIIUTE HEOOXOIMMBbIE CBEJCHUS, BBIACIUTE ONOPHBIE MYHKTHI, Clie-
Jaiite TpeOyemble Mo T4epKUBAHUSI.

Oco0oe BHMMaHUE CIEAYyeT yAelsITh TepMUHaM. BaxkHO MOHMMATh, YTO BO MHOTHX TEPMHU-
HOJIOTHUECKUX CHUCTEMaX TPAJUIIMOHHO BCTPEYAIOTCS MHOTO3HAYHbIE TEPMHUHBL. Bce TepMHHBI U
MOHSTHSI, CEMAHTHKA KOTOPBIX HEJOCTATOYHO SICHA YYallleMyCsl, OH JOJDKEH MPOBEPATH C MOMOIIBIO
SHIMKJIIOTICIN, CIIOBapeil M CIIPABOYHHUKOB U BBIIMCHIBATH TOJIKOBAHUE B TeTpalb. CTYJEHTY HEOO-
XOJIUMO TIOMHUTb, YTO OT BJIaJICHUs CIICUAIBHON TEPMUHOJIOTHEHN - 3HAHUSI TEPMHUHA U YCIEIIHOTO
ONEpUPOBAHUSA UM - YacTO 3aBHCHUT yCIeX Kak B yueOHOW, Tak U B npodeccuoHalIbHON cdepe.
VYyamemycst peKOMEHIyeTCSl COCTAaBUTh M HETPEPHIBHO MOIOJHATH CBOW COOCTBEHHBIH CIIOBapb
TEPMHUHOB, O0IIEYOTPEONTEIHPHON HAYYHOU JIEKCUKH, COKPAIIICHUH, a0OpeBHaTyp.

[ToMHUTE, YTO MPHU MOJATOTOBKE K 3aU€Ty HEOOXOJMMO OMHPAThCA MPEXIE BCErO Ha KOH-
CHEKTHI JEKIUH, TaK Kak OHM 00J1a/1al0T IPEUMYILECTBAMU 10 CPABHEHUIO C MEYaTHBIMU U3/IaHUs-
MU. OOBIYHO KOHCIIEKTBI 0OJIE€ AETaabHbl, OTPAXKAIOT CaMyl0 COBPEMEHHYIO U ONEPATUBHYIO MH-
dbopmaruio, moApoOHO OCBEHIAIOT BOMPOCHI, HHTEpecyoIue ydamuxcs. OTHaKo MOJTOTOBKA TOJb-
KO TI0 JIKIIHOHHBIM MaTepHallaM BCe K€ HEJOCTaTOYHa, BaM HEOOXOIUMO HCIIOIB30BaTh U IPYTYIO
yueOHyto aurepatypy. g ceppe3HOro pacKpbITUs MPOOIeM U3yd4aeMOU AUCHUTUIHHBI PEKOMEHTY-
€TCs MCIIOJIb30BaTh J[Ba WIIM 00Jiee yU4eOHBIX MOCOOus, TaK Kak He CYIIECTBYET HACATbHBIX YIeOHH-
KOB, HO Ka)/Iblii U3 HUX MMEET CBOM JOCTOMHCTBA M HenocTaTku. ComocTaBieHUe pa3HbIX MOIXO0-
JIOB K OINMCAHWIO HAYYHBIX MPOOJIEM, CpaBHEHHE TEOPETHYECKONH MH(pOpPMAIMU MO3BOJISIOT Oosee
IyOOKO M OCHOBATENBbHO YCBOUTH y4eOHBINA Kypc. IIpu ocBoeHHH JaHHOTO Kypca CTYJIEHT MOXKET
MOJIb30BaThCA OMOIMOTEKOM By3a, KOTOpask B MOJHOM Mepe oOecrieueHa COOTBETCTBYIOIIEH JIUTepa-
TYpOH.

C BompocaMu K 3a4eTy peKOMEHyeM O3HAKOMHUTHCS B CAMOM Hayvaje M3y4YeHHS TUCIHILIH-
HBI, 9TO TIO3BOJIUT BaM B TE€UYE€HUE ceMecTpa dPPEKTUBHO OpPraHM30BaTh CAMOCTOSTENbHYIO paboTy,
KOPPEKTHPOBATh CBOM KOHCIIEKTHI M 0CO00€ BHHUMAaHHUE YICNSATh TEM HAy4YHBIM IpoOiieMaM, KOTO-
pbI€ BbIIEJICHBI KaK BaKHEUIIIHE.

Buabl u popmbl 0TPadOTKHM NPONMYIIEHHBIX 3aAHATHI

CryneHT, IpoMyCTUBIINN 3aHATHS 0053aH MPEJOCTABUTh KOHCIIEKT MPOIYIICHHON JICKITUU
WM 3aHATHS U OTBETUTh HA MOCTABIEHHBIC BOMPOCHI MO MPOIMYIIEHHBIM TeMaM. BpeMs oTpaboTku
MPONYIIEHHBIX 3aHATUN YCTAHABIMBACTCS IO MPEABAPUTEIBHON JOTOBOPEHHOCTH C MPENojaBaTe-
JIEM.

12. MeToauyeckne peKOMEHIAIUM MPENoIaABATEIAM 110 OPraHu3aIuu 00yUeHusl 1Mo
JUCIHUILIHHE

HucnuruimHa «OCHOBBI arpo3K0JI0rHYECKOro Moe/IMpoBaHHe HA sA3bIKe R» mo3Boser
CTYZCHTaM yIJIyOMTb 3HAHUS 1O OJTHOMY U3 pa3eiioB 3KOJOIMH, UMEIOLIEMY BaXXHOE MpPaKTHYe-
CKO€ 3Ha4E€HHE BCEX MPOTEKAOLINX IPOLIECCOB Ha 3€MJIE U HAXOAUTh CIIOCOOBI YIIPABICHHS UMHU.

OnHoil u3 dopM mpoBeneHUs 3aHATUH SBISETCS MPAKTUYECKOE 3aHATHE. DTO OAMH U3
HauboJee CIOKHBIX U B TO K€ BpEMs IIOJIOTBOPHBIX BUAOB ((popM) BY30BCKOI0 0Oy4eHMS U BOC-
nutanus. [Ipu pazpaboTke METOIUKM MPAKTUYECKUX 3aHATHH Ba)KHOE MECTO 3aHUMAaeT BONPOC O
B3aMMOCBS3M MEXKIY MPAKTUYECKUM 3aHSATHEM U JIEKIMEeH, CaMOCTOATENbHONU paboTON CTYJEHTOB,
0 XapakTepe U crocobax Takoi B3aUMOCBs3U. [IpakTHueckoe 3aHATHE HE JOJDKHO MOBTOPSTH JIEK-
IIUIO, U, BMECTE C TEM, €T0 PYKOBOAMTEIIO HEOOXOIUMO COXPAHUTD CBSI3b MPUHIUIINATIBHBIX MOJIO-
YKEHUH JIEKLIUU C COAEPKAHUEM NPAKTUYECKOTO 3aHATHS.

[Tpu ycnoBuu cobmnrogeHus TpeOOBaHUN METOAMKHU MX MPOBEIACHMS NMPAKTUUECKUE 3aHATHS
BBITOJIHAIOT MHOTOTPAHHYIO POJIb: CTUMYJIUPYIOT PETYJISIPHOE U3YUYEHHE CTYJIEHTaMH I1€PBOUCTOY-
HUKOB U JIPYTOil JIUTEpaTyphl, a TAK)Ke BHUMATEJIbHOE OTHOIIEHHUE K JIEKIIMOHHOMY KYpPCY; 3aKpel-
JSIFOT 3HAHUS, TOJy4YEeHHbIE CTYICHTaMU MPH MPOCIYIIMBAHUHN JICKIIMH M CAMOCTOSITENIbHON padoTte
HaJ JUTEepaTypoil; paclIUpsIOT KPYT 3HAHUM Ojarojnapsi BRICTYIUIEHUSIM TOBApHUIIEH U MpernoaaBa-
TeJsl Ha 3aHATUU; TO3BOJAIOT CTYJEHTaM INPOBEPUTH MPABUIBHOCTb PAHEE IOJYYEHHBIX 3HAHUM,
BBIWICHUTh B HHUX HauOoliee Ba)KHOE, CYILIECTBEHHOE; CIIOCOOCTBYIOT IMPEBPALLECHUIO 3HAHUU B
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TBEp/IbIC JINYHbIE YOEKICHUS, PACCEUBAIOT COMHEHHUS, KOTOPhIE MOTJIM BOSHUKHYTh Ha JIGKLUAX U
IPU U3Y4YEHUH JINTEPATYPbI, UTO OCOOEHHO XOPOILO JOCTUTAETCS B PE3YIbTATE CTOIKHOBEHUS MHE-
HUM, TUCKYCCHM; NPUBUBAIOT HABBIKM CaMOCTOSITEIBHOTO MBILIUIEHUS, YCTHOTO BBICTYIJIEHUS I10
TEOPETUYECKMM BOIPOCAM, OTTAYMBAIOT MBICHb, MPHUYYalOT CTYJEHTOB CBOOOJHO ONEPHPOBATH
TEPMUHOJIOTHEN.

Be100p ¢opMbl IPaKTHYECKOTO 3aHATUSA 10 SKOJIOTMH 3aBUCUT OT psiia (PaKTOPOB:

- OT CO/ICpKaHMsI TEMBI U XapaKTepa PEKOMEHIyEeMbIX 10 Hell UCTOYHUKOB U TIOCOOMIi, B TOM YHCIIe
1 OT X 00BeMa;

- OT ypOBHsI NOATOTOBJIEHHOCTH, OPraHU30BaHHOCTH U PabOTOCHOCOOHOCTU JAHHOW IpYMIIBI, €e
CHelHaIn3aluu 1 MpoeCCHOHATbHON HANPaBIEHHOCTH;

- OT OIBITA UCIOJIb30BAHUS PA3IMUHBIX (POPM Ha MPEIIECTBYIOIUX 3aHATUIX.

N36pannas Gopma MpakTUYECKOTO 3aHATHS NPU3BaHA OOECIIEUUTH PEATH3AIMI0 BCEX €ro
(yHKUHMI: TO3HABATEIbHON, BOCIUTATEIbHOM, KOHTPOJISL.

B npakTuke mpakTHYeCKHX 3aHATUH B By3aX MOXHO BBLICIHTH psif (GopM: pa3BepHyTas Oe-
cesa, TeopeTuyeckas KOH(pEepeHIs, YCTHbIE ONPOCHl, YIPAXKHEHUS HA CAMOCTOSTEIbHOCTh MBIII-
JICHUS U IpyTHE.

Hcnonb30BaHue MHTEPAKTUBHBIX ()OPM U METOAOB Ha 3aHATUAX SBIAIOTCS AKTyaJIbHOM
po0JIeMOI COBPEMEHHOTO By3a U, BEPOSATHO, HACTYIMAET 3I10Xa paclBeTa HHTEPAKTUBHBIX METO/I0B
oOyuenuss. ®I'OC BO cTyneHTOB Bcex HamnpaBieHUH JenaioT 00s3aTeIbHBIM MCIOJIb30BaHUE
MMEHHO aKTUBHBIX METOJIOB O0y4YeHHs. AKTHBHBIC METOABI OOYUEHUS SIBIISIOTCS OJHUM M3 Haubo-
nee 3 PEKTUBHBIX CPEJCTB BOBJICUEHUS CTYICHTOB B yUeOHO-II03HABATEIbHYIO JESITEIbHOCTD.

WHTepakTUBHBIA — O3HAa4YaeT CIOCOOHOCTh B3aMMOJEHCTBOBATh WJIM HAXOJIUTCS B PEXKUME
6ecenpl, auanora. CienoBaTelbHO, MHTEPAKTUBHOE 00YYeHHE — TUaJIoroBoe 00ydeHue, B X0Je KO-
TOPOTO OCYILECTBIISIETCS] B3AaUMOJICHCTBUE M€1arora U CTyIeHTa.

K kareropuu Takux METOJIOB OTHOCHUTCS TeopeTuueckas KoH(pepeHuus. IlpenonaBarens He
JIOJIKEH OrpaHUYMBATh CTYJIEHTOB B JIeTalMU3alMK BbIOpaHHBIX UMHU TeM. HabmonaeTcst koppensuus
BbIOpPAHHOMN CTYyZI€HTaMH TE€Mbl C HalpaBlIeHUEM HX o0ydyeHus. TeopeTnueckas KoHpepeHLus Tpe-
OyeT MIaHOMEpHOH, KpONOTIMBOM OJATOTOBKY MaTepuaiia 3apanee. [IpenogaBaTesb 3HaKOMUTCS €
IUTaHAMHU, IOJITOTOBJIEHHBIMU CTYJEHTaMH, PEKOMEHAYET HOBYIO JIUTEPATYPY, KpOME TOM, UTO Oblia
y>Ke J1aHa B 001lell TeMaTUKe, KOHCYJIbTUPYET YUYaCTHUKOB KOH(QEPEHIINN U, HAaKOHEll, IpocMaTpu-
BaeT TOTOBBIE TEKCTHI WX K€ ITPOCITYLIMBAET UX B UCIIOJIHEHUH aBTOPOB. [locieqHee umeer nemnpko
MIOMOYb B COBEPIICHCTBOBAHMHU HABBIKOB ITyOJIMYHOI'O BBICTYIUIEHHS, B BHIOOpE HYXHOIO TeMIla
M3JI0)KEHUs Marepuasna U T. 1. Ilocne okoHYaHus NOKIana CTyAEHTHI 3aJar0T BONPOCHI MO MpeEa-
CTaBJICHHOHN uH(popManuu. Bonpockl 1 OTBETHl HA HUX COCTaBISIOT LIEHTPAJIbHYIO YacTh MIpaKTUye-
ckoro 3aHATus. Kak M3BeCTHO, crIOCOOHOCTh MOCTaBUTh BOIPOC MPENNoJaraeT W3BECTHYIO MOJATO-
TOBJICHHOCTb 110 COOTBETCTBYIOIIEH Teme. M1 ueM ocHoOBarenbHee MOArOTOBKa, TEM Iy0xe U KBa-
muduurpoBaHHee 3anaeTcs Borpoc. OTBeyaeT Ha BONPOCH CHayana JOKJIAAUUK, MOTOM JIFOOOH
CTYJ€HT, U3bSIBUBILIUI KeJIaHUE BbICKA3aThCS M0 TOMY WIH Apyromy u3 HUX. OcoOOEHHO aKTHUBHBI B
ATHUX Cllydasix ObIBarOT AyOJephl JOKIaJuMKa, eClid TaKoBble HazHayaiauch. Kak mpaBuio, mo oo-
CY’KJJaeMOMY BOINPOCY pa3BepThIBaeTCA akTHUBHas AUCKyccus. [IoMuMO MOIy4YeHHBIX 3HAHUM CTY-
JICHTBI TPHOOPETAIOT OECLIEHHBIN ONBIT OOIIEHHS C Ay AUTOPUH.

OnHuM U3 ycloBHH, 00eCTIeUYMBAIOUINX YCIEX MPAKTUYECKUX 3aHATHM, SBISETCS COBOKYII-
HOCTb ONpPEAETICHHbIX KOHKPETHBIX TpeOOBaHMH K BBICTYIUIEHHSM CTYIEHTOB. JTH TpeOOBaHHUs
JIOJIKHBI OBITh JOCTATOYHO YETKUMH U B TO K€ BPEMsI HE HACTOJIBKO PErJIaMEHTUPOBAHHBIMH, YTO-
OBl CKOBBIBATh TBOPUYECKYIO MBICIb, HaCAXKaTh cxeMaTu3M. [lepedenb TpeboBaHMil K 1I0OOMY BbI-
CTYIJICHUIO CTYJEHTAa MPUMEPHO TaKOB: 1) CBSA3b BBICTYIUIEHUS C MPEALIECTBYIOIMIENH TEeMOW WM
BONPOCOM. 2) pacKpbITHE CYUIHOCTH NMPOOJIeMBbl. 3) METOAO0JOrMYecKoe 3HaueHue JJIs Hay4HO,
MpoeCCHOHAIBHON U TTPAKTUYECKON JEATEIHHOCTH.

Baxwneiimme TpeOoBaHHUS K BBICTYIUICHHUSM CTYJIEHTOB - CaMOCTOSITEJILHOCTh B MOAOOpe
(dakTHyecKoro Marepraia U aHaJUTHYECKOM OTHOIICHWU K HEMY, YMEHHE paccMaTpuBaTh IpHUMe-
pBl ¥ (aKThl BO B3aUMOCBSI3U U B3aUMOOOYCIIOBIEHHOCTH, OTOMpPaTh Haubojee CyIeCTBEHHBIE U3
HUX.
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[TpuBoaKMBIE TIPUMEPBI U (PAKTHI JOJDKHBI OBITH CYIIECTBEHHBIMH, 110 BO3MOXKHOCTHU TIepe-
KJIMKaThcs ¢ IpoduiieM o0ydeHHs ¥ B TO e BpeMs He OBbITh CIUIIKOM «CIEHUAIN3UPOBAHHBIMU.
[Tpumeps! u3 obnactu HayK, OMM3KUX K OyIyllel CIenuantbHOCTH CTYAEHTa, U3 cephl MO3HAHUS,
00yuyeHMsI TOOLIPSAIOTCS PYKOBOJIUTENIEM CEMUHApa. BhICTyIUIeHHE CTyIeHTa 10JIKHO COOTBETCTBO-
BaTh TPEOOBAHUSAM JIOTHKH. YeTKOE BBIWICHEHHUE M3JIaraeMoi mpoOeMbl, ee TOYHas (GOpPMYITHPOB-
Ka, HEYKOCHMTEJbHAs IOCIEeI0BaTEeIbHOCTh apryMEHTAllMd UMEHHO JaHHOW IMpobiemsl, 0e3 He-
OTIpaB/IaHHBIX OTCTYIUICHHWI OT HEe B Mpolecce 000CHOBaHMs, Oe3yCIOBHAs J0Ka3aTeIbHOCTh, He-
IPOTUBOPEYMBOCTh U MOJHOTA apTyMEHTALMH, IPAaBUIBHOE U COAEPKATEIBHOE HCII0JIb30BaHHE I10-
HATUI U TEPMUHOB.

XKenarenbHo, 4YTOOBI CTYEHT M3Jaran MaTepuan cBoOOJHO. [[puKOBaHHOCTD K KOHCIIEKTY,
00BsICHAETCSI OOBIUHO CIEAYIOIIMMHU IPUUMHAMMU: a) IJIOXO MPOJyMaHa CTPYKTYpa U3JI0KEHUs, BO-
IPOC HE OCMBICIICH BO BCEU €ro MOJHOTE, CTYACHT OOUTCS MOTEPATh HUTh MBICIEH, HAPYIIHUTD JIO-
IFMUYECKYI0 IOCIIEeI0BATEIbHOCTh BBICKa3bIBAEMBIX IOJIOKEHUH, CKOMKATh BBICTYIUIEHHE; 0) Heno-
CTaTOYHO pa3BUTA KYyJIbTypa YCTHON peuH, OAaCeHUE TOBOPUTH «KOPSIBO» M HEYOEAUTEIbHO; B) Ma-
Tepuas CIHUCaH U3 y4yeOHBIX NOCOOUH MEXaHWYeCKH, 0€3 JOCTaTOYHOI'O OCMBICIMBAHUS €r0; I') KaK
UCKJIIOUEHHE, MaTepual CIMCaH y TOBApUIIA MIIM K€ HMCIIOJB3YyeTCA Yy>KOW KOHCHEKT. Jlrobas u3
HEPEYUCIICHHBIX IPUYMH, 32 UCKIOYEHUEM BTOPOM, TOBOPUT O OBEPXHOCTHOW MIIM K€ IPOCTO He-
JOOPOCOBECTHOM MOATOTOBKE CTYIEHTA K 3aHSATHIO.

BaxxHO HayuuTh CTYJEHTOB BO BpeMs BBICTYIUICHHs MOJAEPKUBATh IOCTOSHHYIO CBSI3b C
ayauTopuei, ObICTpO, HE Tepsisich, pearupoBaTh HA PEIUIMKH, BOMPOCHI, 3aMEUYaHHS, YTO JAeTCs
0OBIYHO HE cpa3y, TpeOyeT MOCTOSIHHON paboThl HaJ coboi. BeicTynaronmii oOpamaercs K ayau-
TOPUH, a HE K MPENOoJaBaTeNo, KaK IKOJIBHUK Ha ypoke. KOHTakT co ciymaTensMu - TOMOTraeT
CTYZACHTY JIy4llle BBIPA3UTh CBOIO MBICIIb, PEAKLIUs Ay JUTOPUU [TO3BOJIUT €My IOUYBCTBOBATH CUJIb-
HBIE U CJ1a0ble CTOPOHBI CBOETO BBICTYIICHUA. be3 «00paTHOM CBSI3M» CO CIyIIATEISIMH BBICTYILIE-
HUE CTYAEHTa - 3TO pa3roBop ¢ caMUM co0oM, oOpallieHre B ITyCTOTY; EMy OJMHOKO U HEYIOTHO 3a
kadeapoii, [loaToMy Ha 3aHATHIX HEIUIOXO BBECTH B TPATUIIMIO aHAJU3 HE TOJIBKO COJCPKAHUS
BBICTYIIJICHUH, HO U UX (OPMBI - peun, AUKLKY, MOBEACHUs 3a Kadeapoil, xapakrepa oOILIeHUs €
ayIUTOpUEH.

JloOGuBasicb BHMMATEJIBHOTO M aHAJIMTUYECKOI'O OTHOIIEHHs CTYACHTOB K BBICTYIUICHUSM
TOBapHINEH, PYKOBOJUTENh CEMHHApa 3apaHee CTABHT WX B M3BECTHOCTh, YTO COJAEPIKATEIbHBIN
aHaJIu3 BBICTYIUICHUS], JOKJIa/1a WK pedepaTa OH OLEHUBAET TaK K€ BBICOKO, KaK U BBICTYIJICHHE C
XOPOIIMM JOKJIaI0M. BOIpoCkl TOKIaTUNKy 3aJaf0T MPEKAE BCETO CTYICHTHI.

IIporpammy pa3padoran (u):
SApocnasueB A.M., k.0.H., TOIIEHT %
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PELHEH3USA
na padouyio nporpammy aucuumanasl OT/I.01 «OcHOBBI arpo3KOI0rHYECKOr0 MO-
e TUPOBaHUs Ha A3bIKe R»

I TIOITOTOBKHM MarucTPOB MO HAMPABICHUIO

05.04.06 — Dxomorust 1 IPUPOAOIIOIb30BAHNE
HAIPaBJICHHOCTh ATPO3KOJIOTHYECKHU MeHEDKMEHT U [0T MOHUTOpUHT ¢ Bepudu-

Kaluel IoYBO- U YIJIepol COeperaroIyux TEXHOJIOTUI
(kBTN (UKAIIHS BBITYCKHUKA —MarucTp)

Bopucoseim bopucoB AnopbeBuyem, 11.6.H., mpodeccopoM Kadeapsl MOUYBOBEIECHHS, T€0II0-
run u nanamadroeaeHus PI'bOY BO «Poccutickuii rocy1apcTBEHHBIN arpapHblii YHUBEPCUTET —
MCXA umenn K.A. TumupsizeBa» nposefieHa peneHsus padoueil nporpamMmmsl AUCHUIUIMHBEL «Oc-
HOBBI arpo3KoJIOTHYeCKOro MoaeaupoBanusi Ha si3bike R» OIIOII BO no nHampaiieHuio
05.04.06 — «Bkonoeus u npupodononvzosanue», HaIPaBICHHOCTh ATPOIKOIOTUYECKUN MEHEIK-
MEHT ¥ 10T MOHHTOPHHI ¢ BepuHKAIUEH MOYBO- M YIJIePOa cOepEeraronux TeXHOJIOTHI (KBaJI-
¢pukanus-maructp) paspadoranHoit B ®I'BOY BO «Poccuiickuii rocynapcTBeHHbBIH arpapHbIi
yauBepcuteT — MCXA umenu K.A. TumupsizeBa», Ha kadenpe SKOIOrHHU KaHAUIATOM OHOIOrHye-
CKMX Hayk, JoueHToM SpocnaBuessiM A.M.

PaccMmoTpeB npecTapieHHBIE HA PELIEH3UI0 MaTepUaIbl, PELIEH3EHT MPUIIIEN K CIEeTYIOIHM
BBIBOJIAM:

[IpenssBneHHas paboyas mporpamMma JAUCHUILTHHB «OCHOBBI arpo3KoJ0rH4ecKoro Mo-
AeaupoBaHuA Ha si3bIke R» (manee mo tekcty [Iporpamma) coorBercTByeT TpeboBaHusM PI'OC
no HanpasieHuto mudpp — 05.04.06 «Dxonorus u npupoaononbp3oBanuey». [Ilporpamma comepkut
BCE OCHOBHBIC Pa3JIeNibl, COOTBETCTBYET TPEOOBAHUSAM K HOPMAaTHBHO-METOANYECKUM JOKYMEHTAM.

[IpencraBnennas B [IporpamMmMe akTyanbHOCTh yUeOHON MUCIUILIMHBI B paMKaX pealln3aiuu
OIIOIT BO He mOUIe)KUT COMHCHHIO — TUCITUILINHA OTHOCUTCS K (DaKyJIbTaTHBHBIM JUCIUTUTHHAM
yactu yuebHoro nukia — OT/I.

[Ipencrasnennsie B IIporpamme menu AUCHUILTUHBI COOTBETCTBYIOT TpeboBaHusiMm OI'OC
HanpasieHus — 05.04.06 «Dxosorust 1 NpUPOAONOIb30BAHUEY .

B cootrserctBum ¢ IIporpammoii 3a qucuuianHON «OCHOBBI arpo3KoJIOIrHYEeCKOro Moje-
JupoBaHus Ha s3bike R» 3akperuieHo 2 kommereHiuu. JuciumiHa ««OCHOBBI arpo3Ko.J0ru-
YecKoro MojeiIMpoBaHusi Ha si3bike R» m mpencrasnennas I[lporpamMma criocoOHa peann3oBarthb
UX B OOBSBICHHBIX TPEOOBAHUSIX.

PesynbraTel 00ydeHus, npeacTaBieHHbe B [[porpaMme B KaTeropusx 3HaTh, yMETh, BIIAJIETh
COOTBETCTBYIOT CIEIM(PUKE U COAEPKAHUIO JUCLUIUIMHBI U IEMOHCTPUPYIOT BO3MOXHOCTH IOJTY-
YEeHHUS 3asBJICHHBIX PE3YJIbTATOB.

OOm1ast Tpy1I0EMKOCTh AUCHUILTUHBI «OCHOBBI arpO3K0JI0THYECKOr0 MOeTHPOBAHHUS HA
s3bIke R» cocraBmser 3 3auétHbix eaunuiisl (108 vaca).

WNudopmanus o B3auMOCBA3HM M3Y4aeMbIX JAUCLUUIUIMH U BONPOCAM HCKIIIOUEHHsS JTyOiIHpo-
BaHUS B COJAEP)KaHUM IUCIHMIUIMH COOTBETCTBYET JelicTBUTENbHOCTH. Juctmmiraa «OCHOBBI ar-
PO3KOJIOTMYECKOr0 MOJAeIMPOBAHMS HA si3bike R» B3anMocBs3aHa ¢ JpYyrMMHU JAUCHUILTHHAMU
OIIOII BO u Yue6noro miana no HanpasieHuto — 05.04.06 «Okonorus v mpupo101oib30BaHHe» U
BO3MOXXHOCTH JTyOJTMPOBaHUS B CO/ICPKaHUH OTCYTCTBYET.

IIpencraBnennas [Iporpamma mpearnosiaraeT MCHOIb30BAHUE COBPEMEHHBIX 00pa3oBaTellb-
HBIX TEXHOJIOTHH, UCTIONb3YyeMbIe MPH Peau3alliy Pa3INIHbIX BHJIOB Y4eOHOU paboThl. DOpMbI
00pa30BaTeNbHBIX TEXHOJIIOTUI COOTBETCTBYIOT CIIEU(BUKE TUCIUIITUHBI.

Bunsl, conepxanne u TpyIZOEMKOCTh CaMOCTOSTEIBHON PadOTHI CTYIEHTOB, MPEICTABIICH-
Hble B [IporpamMme, COOTBETCTBYIOT TpeOOBAaHUAM K IMOATOTOBKE BBHIITYCKHUKOB, COJEPKALIUMCS BO
®I'OC BO nanpasnenus 05.04.06 «K0I0THS B TPUPOIOIIOIH30BAHNE)

IIpencraBnenHsie U onucaHHble B [Iporpamme ¢opmbl TeKylleld OIEHKHM 3HaHUM (ompoc,
TeopeTnueckasi KOH(PEPEHIIUs), COOTBETCTBYIOT CIeNU(PUKE MUCIHUIUIMHBI U TPEOOBAHUSM K BBI-
MyCKHUKaM.

22



dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUU CTYACHTOB, IpenycmorpeHHas [Iporpammon,
OCyILIEeCTBIIsIeTCS B popMe 3aueTa, YTO COOTBETCTBYET CTATyCy MUCHUIUIMHBI, KaK JUCUUILTHHBI (a-
KyJIbTaTUBHON nuctuIUMHbBI yuyeOHoro mukia — OTJ ®I'OC nampasnenus 05.04.06 «Dxonorus u
PUPOIOTIOTIH30BAHUEH.

@®opMbl OIICHKH 3HaHUH, peacTaBileHHble B [Iporpamme, COOTBETCTBYIOT crienuduKke uc-
LUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

Y4ebHO-MeToIn4ecKoe 00ecreueHue TUCIMIUIMHBI IPEICTABICHO: OCHOBHOM JINTEpaTypoit
— 3 ucTouHuK (0a30BbIN YU4ECOHHK), TOMOJHUTEILHON TUTEpaTypoii — 8 HaumeHoBaHui, IHTEpHET-
pecypcebl — 4 ucTouHMKOB U cooTBeTcTBYeT TpeboBanusM OI'OC nanpasnenus mmdp — 05.04.06
«OKOJIOTHUS U IPUPOONOIH30BAHUE.

MartepuanbHO-TEXHUYECKOE OOecleueHre AUCHUIUIMHBI COOTBETCTBYET crieln(uKe AUCIu-
wMHBl «OCHOBBI arPOIKOJIOTHYECKOr0 MOAeTUPOBAHMA HA A3bIKe R» u o0ecrnieunBaeT ncnosib-
30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCIIE HHTEPAKTUBHBIX METOAOB O0YUCHHUS.

Metoanyeckre peKOMEHJAIMH CTYAHTaM U METOAMYECKHE PEKOMEHJAIMH IpernoiaBare-
JISIM 110 OpraHu3anuy o0ydeHus Mo AUCLUUIUIMHE AAl0T MpeAcTaBiIeHue o crnennduke o0ydeHus mo
mucuuruinHe «OCHOBBI arpo3K0JI0THYeCKOro MO/IeJIMPOBAaHUs Ha si3bike R».

OBILIUE BbBIBO/bI

Ha ocHoBaHMU MPOBEACHHON PEIICH3UH MOKHO CJIIENaTh 3aKIIFOYCHHE, YTO XapaKTep, CTPYK-
Typa U cofiepkaHue paboueil mporpaMMbl AUCHUTITUHBI «OCHOBBI AarpO3K0JIOTHYECKOTr0 MO/1e/IH-
poBanusi Ha s3bike R» OIIOII BO no nampasnenuto 05.04.06 HampaBieHHOCTh «DKOJOTHS U
MPUPOIONOIb30BaHNe (KBaMu(UKALKUA BBITYCKHUKA — MarucTp), paspadoTaHHas SpociaBIEBBIM
AnexkceeM MuxaiinoBu4eM, KaHIUIATOM OMOJOTHYECKHX HAYyK, JOIEHTOM Kadeaphl SKOJIOTHH, CO-
orBercTByeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHHUSIM YKOHOMUKH, PbIHKA TpyJa U
MO3BOJIUT NIPHU €€ peai3aliy yCIEIIHO 00eCeunTh (POPMHUPOBAHUE 3asIBICHHBIX KOMIIETCHITHH.

Penensent: bopucos B.A., mpodeccop kadeaphl MOYBOBEICHUS, IAaHAIIA()TOBEACHHUS U T€OJIOTHU

OI'BOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA umenu
K.A. TumupsizeBa» JOKTOp OMOJOTUYECKUX HAYK
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