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AHHOTALIUA

padoueil nporpaMmbl Y4eOHOM JUCHUILTHHBI
«buonHpopManOHHbIE TEXHOJIOTUHN B CeJIEKIIUU U CEMEHOBOACTBE)

JIJifl NOAr0TOBKHU 0aKaJiaBpa Mo HANPABJEHHOCTH
«Cejiekuus ceJIbCKOX03SIHCTBEHHBIX KYJIbTYP»

Heanb ocBoeHUs1 TUCHUNJIMHBI: 03HAKOMJICHUE C OCHOBHBIMU TMOHSTHSIMU U
npuHIMIaMu R B KOHTEKCTE CTATUCTUKU U CENEKIIMH, 00JACTH MEPBUYHOTO aHAIU3a
OMOJOTUYECKUX JAHHBIX, 03HAKOMJICHHE C OCHOBHBIMU METOJAaMHU CTATUCTUYECKOTO
aHaiM3a W OTPAHWYCHUSIMU HUX MPUMEHEHUS, Pa3BUTHE NPAKTUYECKUX HABHIKOB
paboThI C s3BIKOM TporpamMMmupoBanuss R B mporpamme Rstudio mis mepBuvHOTrO
CTATUCTUYECKOTO aHajau3a JUisl MCHOJIb30BAaHMS STUX 3HAHUM B CEJIEKIMOHHO-
CEMEHOBOIUECKUX padoTax.

MecTo QUCHUIUVIMHBI B y4e0HOM IJIaHE: JIUCIMIUIMHA BKJIIOYEHA B 4YacTh,
dbopMupyemMyr0 ydyacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHI y4eOHOTO IUIaHa IO

HanpasieHuto noarotoBku 35.03.04 — Arponomus.
TpeboBanusi K pe3yJbTaTaM OCBOEHHSI JAUCHUIUIMHBI: B peE3yJbTaTe

OCBOCHUS JHUCIUILIMHBI (hopMmupyrores cienyromue komnereHiuu: [1Koc-1.1; ITKoc-
1.2; ITKoc-1.3; I1Koc-2.1; I1Koc-2.2; [1Koc-2.3
Kpartkoe coaep:xanue TuCHUNINHBI:

B xome wusydeHus pucuuruiiHbel «buouHpOpManMoOHHBIE TEXHOJIOTHUU B
CEJIEKIIMM W CEMEHOBOJCTBE» CTYIEHThI 3HAKOMSTCS C OCHOBHBIMU TOHSTUSMH H
npuHIMIaMu padboTel B mporpamme RStudio. [IpuoOperaroT 3HaHUS O TUIAX JTaHHBIX
B R, 00 pacyerax OCHOBHBIX CTaTUCTHYECKMX TIOKazaTene B R, Meromax
Kjaccuukanuu, BaussHuu (HpakTopoB B R.

OOyueHue MOCTPOEHO Ha Y4yeOHO-HMCCIIEOBATENbCKOM NpHHIMIE. Matepuan
JIEKIIUN WUTIOCTPUPOBAH MPUMEPAMHU KOHKPETHBIX CHUTYyallMi, a Ha MPaKTUUYECKUX
3aHSATUAX OCYIIECTBIISCTCS pEIICHWE KOHKPETHBIX 3a/lad Ha TNEpPCOHATBLHOM
KOMITBIOTEPE.

[IpenmecTByONMMH KypcamMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs
nucruiinHa «bruonHpopManmoHHbIe TEXHOJOTUH B CEJIEKIIMM U CEMEHOBOJICTBE
ABISAIOTCA «METOaMKa ONBITHOTO Jeiiay 3 ceM, «Oomas cenekius» 5 ceM, «OCHOBBI
CEJEKIIMM W CEMEHOBOACTBa» S5 ceM, «bHOIOrHYecKue OCHOBBI CEIIEKIUU H
CEMEHOBOJICTBa» 6 CEM.

Hucrummaa  «buonHpOpMalMOHHBIE  TEXHOJIOTHHM B CEJEKIIMU U
CEMEHOBOJICTBE» JA€T JOIMOJHUTEIbHbICE 3HAHUST M HABBIKH, KOTOPbIE MOTYT
WCIIOJI30BAThCS TPH  TMPOBEACHUM  HAYYHO-HCCIICOBATENIbCKUX  paboT, TIpH
MPOXOXKJECHUU TMPOU3BOJACTBEHHON TMPAKTHKW, TPU HAMUCAHUM  BBITYCKHOM
KBIM(PUKALIMOHHON pabOThI

Oo0wmas TpyroemMkocTs AucuMIuIinHbI: 1084 ( B T.4. 4 yaca Ha 1) /3 3au.ex.

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4ET.



1. lleanb ocBOeHNSI AUCUUILIHHBI

[lempt0o OCBOCHUS AWCHUIUIMHBI «bHOWMH(POPMAIIMOHHBIE TEXHOJOTHH B
CEJIEKIINM ¥ CEMEHOBOJICTBE» SIBIISICTCS (POPMHUPOBAHUE CIOCOOHOCTH OCYIIECTBIISATH
0o0paboTKy W aHamu3 MNpoPeCcCHOHATBHOW WHGOPMAINK, TPEACTABISITH €€ B
TpeOyemMoM ¢opMaTe ¢ UCIOIB30BaHUEM TEXHOJOTHUH MPOTPaAaMMHUPOBAHUS, BKITIOYA
IPOBEJICHUE PACUYCTOB U MOJICIMPOBAHUE JJISl IPAKTHIECKOTO MPUMEHEHHS B cdepe
CBOCH MpodhecCHOHALHON NIeATETHPHOCTH.

W3ydeHne IUCHMIUIAHBI COMPOBOXKAACTCS HWCIOJIB30BAHUEM 3JIEKTPOHHBIX
pecypcoB, LU(GPOBBIX TEXHOJIOTHH, mporpaMMmHoro obecmeuenus (RStudio,Word,
Excel u ap).

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpouecce

JlucuuiuiiHa ~ BKJIIOYEHA B 4YacTh,  (POPMHUPYEMYIO0  yYaCTHUKAMHU
o0pa3oBaTEIbHBIX OTHOIICHUN Yy4YeOHOTO IUIaHa MO HaIMPaBICHUIO MOJATOTOBKU
35.03.04 — Arporomusl.

[IpenmecTByONMMU KypcamMHu, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs
nucuumuiiHa «buonHopMaloOHHbBIE TEXHOJIOTUU B CEJICKIIUM U CEMEHOBOJICTBE)
SIBIAIOTCA «MeToauKa ONBITHOTO Aeiiay 3 ceM, «Oomas cenekus» 5 cem, « OCHOBEI
CCIICKIIMM W CEMEHOBOACTBa» S5 ceM, «DbHOJIOTMYECKHE OCHOBBI CEJICKIMU |
CEMEHOBO/ICTBa» 6 CEM.

JNuctnuminaa  «buouHpOpMaIMOHHBIE  TEXHOJIOTMH B CEIICKIIMH |
CEMEHOBOJICTBE» JIa€T JOMOJHHUTEJIbHbIE 3HAHUS W HABBIKM, KOTOPBIE MOTYT
WCIIOJB30BaThCA MPU  TPOBEICHUM HAYYHO-HCCICIOBATEIbCKUX  paboT, TIIpH
MPOXOXKJACHUU  TMPOU3ZBOJACTBEHHOW  TPAKTUKM M  HAUMCAHWUU  BBITYCKHOM
KBATM(PUKALIMOHHON pabOTHI.

OCOOEHHOCTBIO  AMCHMUIUIMHBI ~ fABJISETCS  TpeOOBaHHWE  MOCTOSTHHOTO
UCIIOJB30BaHUA B Y4YEOHOM TIpOIlECCE TMEPCOHATBLHOTO KOMIIBIOTEpPA C IEJBIO
dbopmupoBaHusl y 00y4aeMbIX YCTOWUYMBBIX HABBIKOB PA0OThI C BBIYUCIUTEIIHHOU
TEXHUKOM.

Tekymasi OLEHKA 3HAHUW CTYJICHTOB IIPOBOJUTCS C TMOMOIIBIO YCTHBIX
OMPOCOB ¥ TECTUPOBAHUM IO TEMaM JUCLIUIIIINHBL.

[IpoMeKyTOUHBIN KOHTPOJIb — 3a4ET.

Pabouass mporpamma aucnumuiMHbB «buHoMHGOpPMAIIMOHHBIE TEXHOJIOTHH B
CEJeKIIMM W CEeMEHOBOJCTBE» [JI1 HWHBAJIUIOB MW JIMI[] C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBBSI  pa3palaThIBAeTCS  WHAWBUAYAJIbHO C  YYETOM
0COOEHHOCTEW TICUXO(DU3NIECKOTO Pa3BUTHS, WHIUBUIYATBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 37I0POBBSI TAKUX 00YJarONTUXCS.

3. IlepeyeHb JIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHMsI M0 AUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yIbTATAMHU 0CBOCHUS 00pa30BaTeIbHOM
NPorpaMMslI

N3yyenne naHHON yuyeOHOM AMCIUIUIMHBI HANpaBiieHO Ha (opMuUpOBaHHE Y
oOyuaronuxcst KOMIIETEHIUH, TPEICTaBICHHbIX B Ta0nuLe 1.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHUIIJINHBI

Tabnuua 1

HE0OXO0AUMOM IS
CEJICKIINU
CEJIbCKOXO03IMCTBEHHBIX
KYJBTYp, B TOM YHCIIE C
ICII0JIb30BaHUEM

M (PPOBBIX CPEACTB U
TEXHOJOT Ui

0 CEJIEKIIMU U TEXHOJIOTUSIX
BO3/IEJIBIBAHUS
CEIbCKOXO035CTBEHHBIX
KYJIbTYp; IPUMEHSET

1 (poBBIE CPECTBA U
TEXHOJIOTMH

TAaHHBIX U
MEPCIEKTHBBI MX
MCII0JIb30BaHUS TIPU
[IPOU3BO/ICTBE
CEJIbCKOXO035HCTBEHHBIX

KYJIBTYP

[IPU PEUICHUU 337124
Kypca

Ne Konx Copepxanue WNHukaTopbl KOMIETEHIUI B pesyabrare n3ydeHus yueOHOM JUCUUIUIMHBL 00yYarOIIUecs] TOJKHBI:
I1/11 | KOMIETEHLUH | KOMIIETeHIIMHU (MK €€ 3HaTh YMETb BIIAJICTh
4acTu)
1. [[1Koc-1 Crnioco6en ocymectButs [[IKoc-1.1 Braneer Metogamu  [cOBpeMEHHbBIE TEXHOJIOTUU [IPUMEHSATh HaBbIKaMU
cOop uHpOpMAIH, MOMCKA ¥ aHaIn3a NHPOPMAITMH0OPAOOTKH CTATUCTUICCKUX[TOTYYCHHBIC 3HAHHUSI  [CAMOCTOSITEIILHOM

paboThI ¢ IUTEpaTypon
TU1sl TIOMCKa UH(POpMaLUU
00 OTIEIBLHBIX
OIpeAeIeHUX, MOHITUSIX
U TEPMHUHAX, OOBSICHEHUS
X IPUMEHEHHS B
PAaKTUYECKUX CUTYaLUAX
(B T.4. IPUMEHEHHE
SJIEKTPOHHBIX 0a3
TaHHBIX U PECYPCOB);

[1Koc-1.2 Kpurnuecku

MMPUHIUIIBI pCIICHUS

IMPUMCHATDH

MCETOJaMU PCIICHUA

QHATM3UpPyeT HHPOPMAIIMIO U [KOMMYHHKATHBHBIX 337[ad  [OJYYCHHBIC 3HAHUS HMKOMMYHHKATHBHBIX 33124
BbIJIEJISIET COBPEMEHHBIE COBPEMEHHBIX TEXHUYECKUXHABBIKA MPU PELICHUHCOBPEMEHHBIX

METO/]IbI CEIEKIIUU 1 CpEICTB nsaaay Kypca U[TEXHUYECKUX CPEJICTB U
TEXHOJIOTUH BO3/IEJIbIBAHUS MH(POPMAaLMOHHBIX [IPOBEICHUU MH(POPMALIMOHHBIX
CETbCKOXO03SIHCTBEHHBIX TEXHOJIOTHH HCCIIeIOBAaHNI TEXHOIOTHH

KYJbTYp JJIs1 KOHKPETHBIX

YCIIOBUM XO35MCTBOBAHMS

[1Koc-1.3 Tlons3yercs QJITOPUTMBI TOUCKA BHIOMPATH METOJIBI, HABBIKAMU
CTeNMaTBHBIMHA IPOTPAMMaMH  [HYXKHOW HH(OPMAaIMi B [QITOPHTMBI U CaMOCTOSITENTbHOM

1 6a3aMu TaHHBIX MIPU 0azax KpUTEPUN AJIs paboThI

pa3pabOTKe CENeKIIMOHHBIX

porpamMmm

NMaHHBIX, OMOIMOTEKaxX (B

pelieHus 3aaad Kypca

T.4. 9JICKTPOHHBIX]|

C JTUTEPATypOu s

ovCKa MHPOPMALIUU




MCTOYHHUKOB M 0a3 JaHHBIX)

(B T.4. IpUMEHEHUE
SJIEKTPOHHBIX 0a3
TAaHHBIX U PECYPCOB)

I[1Koc-2

CriocoOeH ToHUMaTh
OCHOBHBIC 3aKOHBI
TCHETUKHU M CEJICKIINH,
3aKOHOMEPHOCTH H
MEXaHU3MBI TIepeIayun
HAaCJICICTBEHHON
nHpopManuu

I1Koc-2.1 3HaeT u MIOHUMAET  |0OCHOBHBIE KCITOJIb30BaTh HaBBIKAMH paOOTHI C
KJIETOYHBIC, XPOMOCOMHBIE U [MaTeMaTHYECKHUe, [OJTyYEHHBIC 3HAHUS U [KOMITBIOTEPOM, B T.U.
MOJICKYJISIPHO-TEHETHUECKUE  |(pu3nuecKue, YMEHUS C DJICKTPOHHBIMHU Oa3aMu
MEXaHH3MBbI HACJICICTBEHHOCTH |(QPU3UKOXUMHUYECKHE, UIJISI ICCIICIOBAHMIA, MaHHBIX, TU()POBBIMU
M U3MEHYHBOCTH XHMUYECKHE, 00pabaThIBaTh U TEXHOJIOTHSIMH U
OHOJIOTUYECKHE METO/IbI B [AHAJIM3UPOBATH [POrpaMMHBIM
DKCIICPUMEHTAJIbHBIX PE3yJIbTATHI oOecreyeHneM
HCCIICAOBAHUAX B 00JIaCTH
CeJIEKIIUU
[1Koc-2.2 BeisBnser OcHoBHbIE cBsi3U Mexy  [Mcnonb3yer Hagbikamu pa0oThl,

COIPSIKEHHBIE CBSI3U BO
B3aUMOJICICTBUH MEXKIY
TEHOTHIIOM, (DEHOTHUIIOM U
cpenoi

rEHOTUIIOM, (DEHOTHUIIOM U
Cpenoi, MOKET IPUMEHSATH
METO/Ibl COBPEMEHHBIX
TEXHOJIOTUI
[IPOrPaMMUPOBAHUS IS

COMPSKEHHBIE CBSI3H
MCKIAY T'CHOTUIIOM,
(CHOTUTIOM U CPEJIOi,
MOJKET 00pabaThIBaTh
MOJTyYCHHBIC JAHHBIC U

CBSI3aHHBIMU C
COTPSDKEHHBIMHU
B3aUMOCBSI3SIMH MEKTY
TEHOTHIIOM, (DEHOTUTIOM
1 cpenoi, ¢

pelieHus 3a1a4 B AQHAIIM3UPYET 00paboTaHHBIMU U
npodeccHOHATBLHON [10JTy4E€HHBIE [IPOAHAIN3UPOBAHHBIMU
o0nactu pe3yJIbTaThl TaHHBIMU
[1Koc-2.3 CBs3bIBaeT JaHHbIE [METObl U IPUHLIUIIBI [IaHUPOBATh HaBbIKAaMH aHAJIN3a
TEHETUKH C JOCTUKECHUSIMU [IAaHUPOBAHUS DKCIIEPUMEHT, pE3yJIBTaTOB,
CEJICKI[UH, IUTOJIOTUH, AKCIIEPUMEHTOB B 00JIaCTH |MCIIOJIB30BATh OIBITHO-[TOJIyYEHHBIX B X0OJI€
OMOXMMUM HYKJIEHHOBBIX CEJIbCKOXO3SMCTBEHHOM  PKCIIEPUMEHTAIIBHYIO U [PEILICHUS 3a7a4 B

KHUCJIOT, MOJIEKYJISIPHOM
OHOJIOTHH

TCHETHUKHU U CCIICKIINN

MpUOOPHYIO Oa3bl s
perieHus 3a1a4 B
001acTH
CEIbCKOXO031ICTBEHHOM
TCHCTHUKHU U CCIICKIINU

oOJIacTu
CEJILCKOXO03AMCTBEHHOMN
TCHCTUKU U CCIICKIIUU




4. CTpyKTYypa " coepKaHue TUCHUILTHHbI
4.1 PacnpenesieHue TPy10€MKOCTH IMCIUILJIMHBI 10 BUAAM padoT
1o ceMmecTpam

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad. ex. (108 wacom), mx
pacmpeseNeHre o BujaM padoT ceMecTpaM IpeICTaBICHO B TabuIe 2.

Tabmura 2
PacnpenesieHue Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam
Bun yueOHo# padboThl TpynoémkocTb

4yac. /B T.4. Np. NOAr0TOBKa™

O0uas TPyA0EMKOCTDb JUCIUIUIMHBI TTO YYEOHOMY TUTaHY 108
1. KonrakTHas pabora: 52,25
AyauTopHasi padora 52,25
nexyuu (J1) 26
npaxkmuueckue 3auamus (I113)/cemunapwt (C) 26

KOHMaxmuas paboma Ha npomexcymoyrnom konmpoine (KPA) 0,25




Bup yueOHoii paboThl

TpyroémkocTn

Yac. /B T.4. Ip. IOATOTOBKa™

2. CamocrosiTesbHasi padora (CPC) 55,75
camocmosmenbHoe UzyueHue pazoenos, camono020mosKka 46,75
(npopabomka u noemopeHue 1eKYUOHHO20 MAmMepuald u
Wmamepuana y4eOHUKo8 u yyeOHbIX N0CoOUL, NOO2OMOBKA K
1a6OpaAmopHbLIM U RPAKMUYECKUM 3AHAMUIM, KOIOKSUYMAM U
m.o.)
llooecomoska k 3auemy (KOHMPOIb) 9
Bu1 mpoMeXyTOYHOTO KOHTPOJISL: 3auer
* B TOM YHCIIC IPAKTHYECKAs TOJATOTOBKA
4.2 Conep:xaHue TUCIHUNINHBI
Ta6nuna 3
TemaTuyecku JIaH y4e0HOM U CHUIIINHBI
HanmeHnoBaHue pa3jeiioB U TeM Bcero | AynutopHasi padora |BHeaynuropHas
AUCUHMIUINH (YKPYTHEHO) JI n3 | IKp padora CP
BCEro
Pasnen 1. Beenenue u o01me moI0KEHUS. 10,7 2 4 - 4.7
Pasgen 2. Pasnen 2. O0bekTH B R. 10,7 2 4 - 4.7
Paznen 3. Tabmuib! JaHHEIX B R. 10,7 2 4 - 47
Pasnen 4. OnncarenbHas CTATHCTHKA. 8,7/2 2 212 - 47
Pasznen 5. I'paduka R. 8,7 2 2 - 47
Paznen 6. CpaBHEeHUE OBYX TPYIIIL. 8,7 2 2 - 47
HecBsi3aHHbIE BEIOOPKH.
Paznen 7. Bausitaue hakTopos. 10,7 4 2 - 4.7
JIMCniepCUOHHBIN aHAJIN3.
Pasnen 8. CpaBHEHHE IBYX TPYIIIL. 8,65/2 2 2/2 - 4,65




HanmeHnoBaHMe pa3ie/ioB U TeM Bcero | AynntopHasi pabora |BHeaynuropHas
AUCUHMIUINH (YKPYTHEHO) J n3 | IIKpP pabora CP
BCEro
CBsi3aHHBIC BEIOOPKH.
Paznen 9. Metoasl u3mepenus ceszu mexay| 10,6 4 2 - 4.6
MapaMeTpamm.
Paznen 10. Meroap! kiaccudukanym. 10,6 4 2 - 4.6
KOHMAKMHAs paboma Ha NPOMeNHCYMOUHOM 0,4 - - 0,25 -
konmpone (KPA)
nod2omoska Kk 3auemy (KOHmMpoJiv) 9 - - - 9
Bcero 3a 7 cemecTp 108 26 26 0,25 55,75
HToro mo xucHMILINHE 108 26 26 0,25 55,75

* B TOM 4HCIIE IMMPAKTUYCCKasA MOATOTOBKA

Pa3nen 1. BBenenue u o01ue moJ1o;KeHusl.

Tema 1-1 Ycranorka R u cpensr RStudio.

Uctopus s3pika R. OcoOeHHOCTH apxXUTEKTypbl s3bika R. IlepemenHble.
Bekropsl. Tumsl BekTOpoB. Maekcarust BekTopoB. HesBHOe W sSIBHOE NpPUBEICHHE
tunoB. Jlorndyeckue orneparopsl. PaboTa ¢ mpomyIeHHbIMA 3HAUCHUSMH.

Pa3znen 2. O0bexTsI B R.

Tema 2-1 TlepemeHHbIe U TUIbI JaHHBIX B R.

Tuner nepemenneix B R. Omnepatopel mnpucBoenusa. CumBoibl B R.
[lemouncnennsie nanHble B R. UYucnoBble mpanHbie. Jlormueckue JaHHBIE.
KowmrnekcHble TaHHBIE.

Tewma 2-2 Ilonsitue BekTopoB B R

Coxpanenne 00bekTOB. Tumbl BekTopoB B R. OObenuusmomme QyHKIUU.
®ymnkius vector(). [lepeMHOKEHHE BEKTOPOB.

Pa3pnen 3. Tabaunbl JaHHBIX B R.

Tema 3-1 Co3ganue TaOIHIl U JaHHBIX B R

[Takets! nusa co3manus tadbmun B R. ITaker data.table mnsg cospanus taGmui.
dyukuus texttotable aus co3manus tabmil.

Tema 3-2 CsoiicTBa TaOmuI JaHHBIX B R

I'uOpuanelii  Tin mnpencraBieHusa. Kiaccuueckas KoOHLENIMS — TaOJIHII.
Data.frame() mist coznanus Tabnui. Onepatopbl BEIOOPOK.

Pa3nea 4. OnucarejibHAs CTATHCTHKA.

Tema 4-1 PacueT OCHOBHBIX CTaTUCTHYECKUX MOKa3aTeye B R

®dyukius summary() mis BbIBOJAa OCHOBHBIX CTATHCTHYCCKUX IMOKa3aTeleH.
Pacuér cpennero apudmernyeckoro. Komanga mean(). Komanga weighted.mean()
JUIA TojicueTa B3BelleHHOM cpennei. Komanma median() mns pacdera MeauaHbI.
Komanpa lapply() ans moacuera ctaHmapTHOTO OTKIIOHEHHS.

Pasznea 5. I'paduka R.
Tema 5-1 ba3zosas rpaduxa R.



CpenctBa Busyanmsanuu gaHHbix. [laker ggplot2 ans  moctpoenus
rpaduueckux oObekToB. Ilaker scales mis paGoTel co mikagamu JaHHBIX. [lakeT
Cairo s BeIBosia rpaduku u3 ggplot B daiiibr.

Pa3znes 6. CpaBHenue aByx rpynin. HecBsizanHble BBIOOPKH.

Tema 6-1 Craructuyeckas mpoBepka rumnore3. Kpurepun cpaBHEHUA
HECBSI3aHHBIX BHIOOPOK

t-kputepuii CTbloJieHTa JUIsl CpPaBHEHHUS HECBSI3aHHBIX BBIOOpOK. Kpurepuit
Manna-Yutau. Kputepuii 3Ha4uuMOCTH.

Tema 6-2 BprunciieHHe CTaTUCTHK KPUTEPUEB CPABHEHUS NJIsi HECBSI3AHHBIX
BBIOOPOK B R

Komanga wilcox.test() mis mpoBemenust tecta ManHa-YwurHu. t.test() ms
npoBencHus t-recta. Komanna kruskal.test() mms xpurtepus Kpackena-Youca.

Paznen 7. Biusinue pakropos. AucnepcuoHHbINA aHAINU3.

Tema 7-1 OpHO(aKTOPHBINA 1 MHOTO(DAKTOPHBIA JUCTIEPCUOHHBIN aHAIHN3

Ilepemennple. CTaTHCTHYECKHE pa3auyus. 3aBHUCHUMOCTb IE€PEMEHHBIX.
Hynesas rumnoresa.

Tema 7-2 IlpoBeneHne AUCIEPCUOHHOTO aHanu3a B R

OyHkuuio pairwise.t.test Uil [OpOBENEHUS AMCIEPCHOHHOTO  aHau3a.
®dynkius aov() s aucnepcuonnoro ananmmsa. Tect ANOVA.

Pa3znen 8. CpaBHenue aByx rpyni. CBsi3aHHbI€ BBIOOPKH.

Tewma 8-1 Kputepun cpaBHEHHsI CBSI3aHHBIX BEIOOPOK

Kpurepnit 3nakoB. Kpurepuit Bunkokcona. Kpurepnit ®@puamana. Kpurepuit
3HAKOB.

Tema 8-2 BpluucineHrWe CTATUCTUK KPUTEPUEB CPABHEHHUS IS CBA3AHHBIX
BBIOOPOK B R.

Onmus paired B TRUE. ITonpaska Yamua. Var.test() mis F-xpurepus ®umepa.

Pa3nen 9. MeToabl u3mMepeHus: CBSI3H MEKIY MapaMeTpaMHu.

Tewma 9-1 Koppensius u nuHeitHas perpeccus B R.

OmnpenencHue KOppeasIMM W JUHEHHON perpeccun. Dyukuums cor() mms
BblunciaeHus: Kodpduuuenta xoppemsiuuu. Mertonsl Ilupcona, Crupmena wiu
Kennanna. ®yukiust cor.test() s BBIMOMHEHUS JBYX YHCIOBBIX BEKTOPOB.
Kpurepuii koppensuuu u p-value. ®ynkius Im() s moctpoeHust Moeu JTUHSHHOM
perpeccun.

Pasznen 10. Meroab! kiiaccupurkanum.

Tema 10-1 Knaccuduxanusa. Jlornueckass perpeccusi. JIMCKpUMHUHAHTHBIN
aHau3

Knaccudukaropst Jepesa pemrenuit. [loaxoxn CIIy4alHOI O
neca. Knaccudpukarop KNN. Kiacrepuzanusi. JInHelHbIH AUCKPUMHUHAHTHBIN aHAIN3



(LDA). ®yukmus glm() ans moacuera noructudeckoit perpeccuu B R. [Taker MASS
u ¢pyukrus lda() st tuckpuMUHAHTHOTO aHayi3a B R.

4.3 Jlekuuu/nadoparopHbie/IpaKTHYECKHE/CeMUHAPCKHE 3aHATHSA

Taomuma 4
Coneprkanue JieKIHi, NPAKTHYECCKUX 3aHATHI 1 KOHTPOJIbHbIC MEPONIPUATHS
Ne Ne pazpena Ne u Ha3BaHUe JIEKIUH U ®opmupyemMbl Bun Koua-Bo
n/n NMPAaKTHYECKUX 3aHATHI e KOHTPOJILHOI' | 4YaCOB
KOMIIETeHIM U 0 BCero/*
MepPONpPHSITHSI
1. Pa3nen 1. BBenenue u oonue mojao:kenusa B R 6
Tema 1.1 Beenenune Ulexmums Ne 1 IMKoc-1.1; - 2
B R Vcropus sizpika R. Ocobennoctu [[IKoc-1.2;
APXHUTEKTYpPHI sA3bIKa R. [TKoc-1.3;
[TpakTrueckoe 3ansTue Nel [MKoc-2.1, YCTHBIU ompoc,| 4
VcranoBka R u cpeast RStudio.  [[TKoc-2.2; aHAIN3
[MKoc-2.3 KOHKPETHBIX
cUTyauui
Paznen 2. O6nekThI B R
Tema 2-1 Uleximst Ne 2 I1Koc-1.1; - 2
[IepeMeHHbIE U Tunel IEpeMEHHBIX U KA, [TKoc-1.2;
TUTIBI TaHHBIX B R.  |[MOHATHE reHepalbHOU IMKoc-1.3;
Tema 2-2 [loHsiTHE |COBOKYITHOCTH U BBIOOPKH, IMKoc-2.1;
BEKTOpPOB B R omnucaTeNbHas CTAaTUCTHKA U [MKoc-2.2;
CTATHUCTHKA BEIBOJA. IMKoc-2.3
[TpaxTuueckoe 3anstue Ne2 YCTHBIN omipoc,) 4
Hauano pa6otsl ¢ R. O0beKTHI B aHaJIN3
R, mepemeHHbBIC, THITHI TaHHBIX, KOHKPETHBIX
BEKTOpa CUTyalui
Pa3nen 3. Tadaunebl nanabix B R 6
Tema 3-1 Coznanue Ulekuus Ne3 Buzyanuzanus IMKoc-1.1; - 2
Ta0JIMIT ¥ TAaHHEBIX B |TAHHBIX ITKoc-1.2;
R [TpakTrueckoe 3ansTue Ne3 Koc-1.3; YCTHBIN ompoc,| 4
Tema 3-2 Cpoiicta Co3snadue TaOINIl U JaHHBIX B R [1Koc-2.1; aHaIn3
TabmuIl JaHHBIX B Ry yix cpoiicrea. [11Koc-2.2; KOHKPETHBIX
IMKoc-2.3 CUTyauuil
2. Pa3nea 4. OnucareJbHas CTATHCTHKA 42
Tema 4-1 Pacuer Uleximst Ne 4 IMKoc-1.1; - 2
OCHOBHBIX HopmanbHoe pactipenenenue, t- [[IKoc-1.2;
CTaTUCTUYECKHUX pactipenenenue, Tect CteroaenTa. [1Koc-1.3;
nokaszatejiell B R MoIHOCTh TecToB, P-value IMKoc-2.1;
[MpakTudeckoe 3ansTue Ne 4 [MKoc-2.2; YCTHBIN ompoc, 2/2
PacueT OCHOBHBIX [MTKoc-2.3 aHaJIu3
CTAaTHCTHYSCKHX ITOKazarenei B R KOHKPETHBIX
cuTyanuin
Pasnen 5. I'pagpuxa R 4
Tema 5-1 bazoBas  Ulexmus Ne 5 IMKoc-1.1; -
rpaduka R. ['paduka R. [MKoc-1.2;
[pakTryeckoe 3ansaTue Ne 5 [TKoc-1.3; YCTHBIA ompoc,| 2
basoas rpaduxa R. [1Koc-2.1; aHaIn3




Ne Ne pazpena Ne ¥ Ha3BaHMe JeKIUH U ®opmupyemMbl Bun Koxa-Bo
n/n NMPAKTHYECKUX 3aAHATHIA e KOHTPOJILHOT' | 4YaCOB
KOMIIETeHII U 0 BCEro/*
MeponpusTHS
[MKoc-2.2; KOHKPETHBIX
IMKoc-2.3 CUTyaIuun
Pa3nes 6. CpaBHenue aByx rpynn. HecBsizanHble BLIOOPpKH 4
Uleximst Ne 6 ITKoc-1.1; - 2
Tema 6-1 MHOkK€eCTBEHHA JINHEHAS IMKoc-1.2;
Cratuctuyeckast perpeccusi. OgHO(MaKTOPHBII [MKoc-1.3;
MpOBEpKa TMIOTE3. |[TUCIEPCUOHHBIN aHAIU3 [TKoc-2.1;
Tema 6-2 (ANOVA). [MKoc-2.2;
Brraucienue [TpakTuueckoe 3ansatue Ne 6 [1Koc-2.3 YCTHBIH ompoc| 2
CTAaTUCTHK CraTucThuecKas mpoBepKa
KPUTCPHCB rurore3. Kpurepun cpaBHEeHUs
CpaBHCHUS JUIA HECBSI3aHHBIX BBIOOPOK
HECBS3aHHBIX
BBEIOOPOK B R
Paznen 7. Bausinue pakropos. JlucnepcnoHHbIi aHAIN3 6
Tema 7-1 Ulexmus 7. Tect CthloAcHTA, I1Koc-1.1; - 4
Onnodaxtopusiii 1 |ANOVA u nuneitnas perpeccust [[I1Koc-1.2;
MHOTO(aKTOPHBIM  [KaK YaCTHBIE CIIy4yau oOIIeH [MKoc-1.3;
TUCTIEPCUOHHBIN imuerno moneimm. Beenenue 8 [[I1Koc-2.1;
QHAJIN3 00001IeHHYIO THHEHHYI0 MoJienb. [TKoc-2.2;
Tema 7-2 [IpakTuueckoe 3anstue Ne 7 [1Koc-2.3 YCTHBIN ompoc,| 2
[IpoBenenue [IpoBeieHrE AUCTIEPCUOHHOTO aHam3
NMUCIIEPCUOHHOIO  aHaim3a B R KOHKPETHBIX
aHanm3a B R cuTyauumn
Pa3nea 8. CpaBHenue AByx rpynn. CBsi3aHHbIe BBIOOPKH 4/2
Tema 8-1 Kputepun Jlekuust Ne8. [lu3zaitn [1Koc-1.1; - 2
CpaBHEHUS AKCIIEPUMEHTA B CEJIEKI[UU [MKoc-1.2;
CBSI3aHHBIX ACTEHUH. IMKoc-1.3;
BBIOOPOK. [TpakTrueckoe 3ansaTue Neg [MKoc-2.1; YCTHBI onpoc,|  2/2
Tewma 8-2 BrruucieHne cTaTUCTHK [MKoc-2.2; aHaIu3
Beruucnenue KPUTEPUEB CPaBHEHHUS JIJIs [MKoc-2.3 KOHKPETHBIX
CTaTUCTUK CBSI3aHHBIX BHIOOPOK B R. CcUTyauumn
KpUTEPUEB
CpaBHEHUS IS
CBSI3aHHBIX BHIOOPOK
B R.
Pa3nes 9. MeToabl u3MepeHusi CBSI3M MexAy apaMeTpamMu 6
Tema 9-1 Jlexmust Ne9 Metonst usmepenus [[1Koc-1.1; - 4
Koppensauus u CBSI3M MEXKIY MapaMmeTpamMmu [MKoc-1.2;
TMHEHHAs perpeccus [Ipaktudeckoe 3ansarue Ne9 [TKoc-1.3; YCTHBII OITPOC, 2
B R. Koppensius u TuHelHas ITKoc-2.1; aHAJN3
perpeccus B R. [1Koc-2.2; KOHKPETHBIX
IMKoc-2.3 CI/ITyaHI/Iﬁ
Pasznen 10. MeToasbl Kaaccupukanumn 6
Tema 10-1 Ulexuus Ne 10 DddextuBnas [1Koc-1.1; - 4
Knaccugukanus.  jopranusanus padbotsl B R [MKoc-1.2;
Jlornueckas IMKoc-1.3;
perpeccus. [MpakTuueckoe 3ansatue Nel( [MKoc-2.1; YCTHBIH ompoc,| 2




Ne Ne pazpena Ne y Ha3zBaHUe JIEKIUH U ®opmupyemMbl Bun Koxa-Bo
n/n NMPAKTHYECKUX 3aAHATHIA e KOHTPOJILHOT' | 4YaCOB
KOMIIETEeHIIUH 0 BCero/*
MepOoNnpuUsiTHS
JuckpumunantHblii [Knaccugukanus. Jlormueckas  [[IKoc-2.2; aHaImn3
QHan3 perpeccus. {uckpumunantaeii  [[IKoc-2.3 KOHKPETHBIX
aHaIu3 cuTyauuin
Tabmura 5
HepequL BOIIPOCOB JJIsl CAMOCTOATC/ILHOI'O N3YYCHUSA TUCITUITIINHBI
Ne  Ne pasnesia ¥ TeMbl Ilepeyenb paccMaTpuBaeMbIX DopmupyemMbl
n/n BOIIPOCOB /LISl CAMOCTOSATEIbHOIO e
H3y4eHHs KOMIIeTeHIHH

Pasjnen 5. I'paguka R. I[1Koc-1.1;

1.  [Tema 5-1 Basosas rpaduka R. Makers: readxl, dplyr, graphics [MKoc-1.2;

Pasnen 6. Cpasuenue apyx rpyni. Hecsizannbie BLIOOPKH. [1Koc-1.3;

2.  [Tema 6-1 Craructuueckas nposepka [Kpurepuii H Kpackanna-Yomneca. [1Koc-2.1;
rurnore3. Kputepuu cpaBHeHUs [1Koc-2.2;
HECBSA3aHHBIX BHIOOPOK [1Koc-2.3

Paznea 7. Bausinue pakropoB. JlucnepCHOHHbBIN aHAIU3.

3.  [Tema 7-2 IlpoBeneuue dyuxuus interaction.plot() mis
JIMCIIEPCUOHHOI0 aHaym3a B R OCTPOEHHUs rpadka B3auMoIeHCTBUN

5. O0pa3oBaTre/ibHbIE TEXHOJOTHHU

Tabmuia 6
HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX Oﬁpa30BaTe.]'lI>HI>IX TEXHOJOTuH

Ne Tema u ¢popma 3aHATHS HaumeHoBaHUe HCTIOIb3yeMbIX AKTHBHBIX H

n/n HHTEPAKTHBHBIX 00Pa30BATEJbHBIX TEXHOJIOTH I
1. |Mcropus s3bika R. Ocobennoctu I MEeKLHS-TUCKYCCHSI, TPOCMOTP 00yUaroIuX

ApXUTEKTYpHI si3bIKa R. BHJIEOMATEPHAIIOB
2. |ba3oBas rpaduka R. 113 TBOpYECKOE 3a7aHue: padbora ¢ rpadukoit u
rcoBanue B R

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAA aTTEeCTANUSA 10
UTOraM OCBOCHUS JUCUUIJINHBI

6.1. TunoBbIe KOHTPOJIbHBbIE 32aAHUS UJIH HHbIE MATEPHUAJIbI, HEO0OX0IMMBbIe ISl
OLICHKH 3HAHWI, YMEHUI U HABBIKOB M (WJIM) ONbITA 1eATEJIbHOCTH

[IepeueHb BOMPOCOB ISl TPOMEKYTOUHOM aTTECTalUM (3a4eTa):

Yro nenaet ¢pyHkums str()?

Kakoii THII JaHHBIX HE MOKET COJIEPKATh YUCIOBBIX 3HAUEHUS !

Kakoli Tl JaHHBIX HE MOXKET CO/IEP>KATh CTPOKOBBIE (CUMBOJIbHBIE) 3HAUEHUS?
Kakoii apryment ¢ynkuuu seq() 3afaet JUIMHY HOCJ‘IGHOB&TCJ‘IBHOCTI/I ?

1 nn non n.n "

Kakue snemeHTsl BekTopa rainbow <- c("kaxapiit", "oxotHuk", "xemaer", "3Hatp", "rme",
"cumut", "dazan") OyayT BO3BpAICHBI IIPU BBIBOJIC TAKOH KOMaH bl rainbow[c(2,5,1)]
CKOJIBKO CTPOK 10 yMoJuaHHo OyneT BeiBoIoM (yHKIMK head()?

Yro Takoe mepeMeHHbIe, KaK X CO3/1aBaTh

Kak mpoBepsATh IepeMeHHbIe Ha paBEHCTBO/HEPABEHCTBO, OOJIbIIIE/MEHbIIIE

[TpaBuna nHAEKCAMU BEKTOPOB

10 HesBHoe npusenenune TUIIOB

agbrwbnE
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Pabora ¢ mponynieHHbIMU 3HAYECHUSIMU
OTnuuaeTcst U NOJCYET AUCIIEPCUH JIJIsl TeHEPAIbHOM COBOKYITHOCTH U JIsl BHIOOPKHU?
Uro Takoe nepeMeHHbIe, KaK UX CO31aBaTh ?
Kak npoBepsaTh nepeMeHHbIe Ha PaBEHCTBO/HEPABEHCTBO, OOJIbIlIe/MEHbIIE ?
IIpaBuna uHACKCALUHA BEKTOPOB
HesiBHOE npuBeieHNE TUIIOB
Pabora ¢ nponyuieHHpIMU 3HAYEHUSIMU
Orpannuenuss ANOVA
ITocT-x0K TecThl
Henapamerpuueckue anaiaoru
JABYX(aKTOpHBII TUCTIEPCHOHHBIN aHAIN3
OO01was nuHeHas MOIEIb
Tect CtbrofieHTa
JIuneitnas perpeccus
IIpocras nuHeitHas perpeccus
MHoxecTBEeHHasl TMHENHHas perpeccus
OrpanudeHust TMHEIHON perpeccun
OpnnodaxropHslii AucniepcronHbIi anamu3 (ANOVA)
O yem cratuctuka? OnucarenbHas U CTATUCTHKA BHIBOJIA.
Tunel nepeMeHHbIX U TUIIbI IIKaJ.
[TonsiTve reHepanbHON COBOKYITHOCTU U BBIOOPKH.
OnucarenbHble CTATUCTHKHU.
Buner rpadukos.
Hemuoro npo croco6s! Bu3yanu3zanuu B base R.
Beenenwne B ggplot2, u3 uero cocTouT rpamMmmaruka rpaduku: aes, geoms, scales, theme.
OCHOBHBIE T€OMBI.
[Tpumep noctpoenus rpagdurka ¢ momouibo ggplot2
[TpoexTs! 1 opranu3anus padotsl B RStudio
HopmanbsHoe pacnipeaenenue v IeHTpajibHas MpeieibHas TeopeMa
AJNTOPUTM CTaTUCTUYECKOTO BBIBOAA
Pa36op anropurma Ha npumepe Tecta CThrOfeHTa
Tect Benua
Tect ManHa-YuTHH
HopmMmanbHoe pacnipesieneHie U LeHTpaabHas NpeAeibHas Teopema
t-pacnipenenenune
AJNTOPUTM CTaTUCTUYECKOTO BBIBOAA
Orpannuenust Tecta CThIOJIEHTA
KoBapuanusi, ko duiineHT KoBapuaiuu.
Koppensuus, TectupoBanrie 3Ha4MMOCTH K03 (pUILIMEHTa KOPPESIUH, HelapaMeTpHIeCcKHe
aHaJIOTH.
[Tpocras nunelHas perpeccusi: Gopmyna, peanuzanus B R, nunrepnperanus.
OrpaHuyeHust IMHEUHOU perpeccuun
MHOKeCTBEHHAs! JIMHENHAs pErpeccust
Koadduiment nerepmunanuu
OnHohaKTOPHBIN TUCTIEPCUOHHBIN aHATTN3
Orpannuenus ANOVA
Post-hoc TecTsl
Henapamerpuueckue anagoru ANOVA (1 TOCTXOKH)
JByxdakropras ANOVA
t-test 1 ANOVA kak yacTHbIE cllydyaud JTUHEHHON perpeccuun

60.061mas nuHeiiHasS MOIETb

6.2.

Onucanue noka3saresieil 1 KpUTepHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE



IIKAJ OIICHUBAaHHUA

OOy4eHue CTyIEHTOB 3aKaHYMBAETCS 3a4E€TOM.

Jlis OlleHKM 3HAHUM, YMEHUI, HaBHIKOB U (OPMHUPOBAHUS KOMIIETCHIIMH IO
JUCLHIUIMHE TPUMEHSETCAd TPaAULMOHHAs CUCTEMa KOHTPOJISA M OLEHKH
yCIIEBAEMOCTH CTYJICHTOB.

CryzaeHT moirydaeT 3a4eT Mo AucuuIuinHe « buonnpopmannoHHble TEXHOIOTUN
B CEJIEKIMA U CEMEHOBOJCTBE», €CIIM IMOJIOKUTEIBHO OLICHEHBI BBICTYIUICHUS HA
CEMUHapax U TECTUPOBAHUS IO TEMAM Kypca, IPONyIIeHO He 0oee 5% JIeKINOHHBIX
U IIPAKTUYECKUX 3aHATHH, IPOIYIIEHHBIE 3aHIATUS OTPaOOTaHBI.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE O0ecnevyeHne QU CIUIIIUHbI
7.1 OcHOBHas1 JiUTEpaTypa

1. I'pumun, B. A. Metoasl 06pab0oTKK JaHHBIX U MOJIETUPOBaHKE HA A3bIKe R :

yueOHo-mMeTonuueckoe nocooue / B. A. I'pummn, M. C. TuxoB. — HuxHuit
Hosropon : HHI'Y um. H. U. Jlo6aueckoro, 2019. — 54 c. — Tekcr :
NMEeKTpOHHBbIN // JlaHb : »iexkTpoHHO-OMOMMoTeuyHas cucrema. — URL:

https://e.lanbook.com/book/144653

2. PoGept, 1. R B netictBuu : pykoBojacto / M. Pobeprt, KabakoB ; mepeBoa c
aarmiickoro A. H. KucemeBa. — 3-e¢ u3n. — Mocksa : JIMK Ilpecc, 2023. —
768 c¢. — ISBN 978-5-93700-173-3. — Tekct : snekrpoHHBIA // JlaHb :
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/348083

3. Jlanckux, 1O. B. Beenenue B Gonpmue maHHble : ydaeOHoe mocobue / 0. B.
Jlanckux, B. I'. Jlanckux, K. B. Poguonos. — Kupos : Batl'V, 2023. — 172 c.
— Texct : anmexkTpoHHbIN // JlaHb : 2MEKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/408566

4. Jlonr, JI. JI. R. Kuura pernenTtoB: mpoBEepeHHbIC PELENTHl JJs CTATUCTHKH,
aHanM3a ¥ BU3yalu3aluu JaHHBIX : pykoBoactBo / [. JI. Jlour, II. Tutop ;
nepeBoy ¢ anrymiickoro /I. A. benukoBa. — Mocksa : JIMK IIpecc, 2020. —
510 c¢. — ISBN 978-5-97060-835-7. — Texkct : snexkrpoHHbli // Jlaup :
AIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL.:
https://e.lanbook.com/book/179475

7.2. JlonoJIHUTEJIbHAS JIUTEPATYypPAa

1. ®umnmos, ®. B. O6pabotka undpopmanuu B cpene RStudio : yueOGHOE
noco6ue / @. B. ®ununmnos, A. H. I'youn. — Canxr-Ilerepoypr : CIIGI'YT
uM. M.A. bonu-bpyesuua, 2016. — 86 c. — TekcT : anexkTpoHHbIi // JlaHb :
AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL.:
https://e.lanbook.com/book/180045

2. Ceménos, M. E. Co3nanue, TecTHpOBaHUE U ONITHUMH3AIMS TOPTOBBIX CUCTEM C

HCIIOJIb30BaHuEeM IporpaMmMbl Metastok u s3pika R : yuebHOe mocobue / M. E.
CeménoB. — Towmck : TITVY, 2019. — 59 ¢. — ISBN 978-5-4387-0910-7. —



https://e.lanbook.com/book/180045

Texcrt : anexTponHbi // JIans :
https://e.lanbook.com/book/246

AJIEKTPOHHO-OnbOMMoTeunas cucrema. — URL:

080

HosukoBa, O. A. AHanu3 nansbeixX : yueOnoe nmocoodue / O. A. Houkosa, E. I'.

AnnpuanoBa. — Mocksa : PTY MUPDA, 2020 — Yacts 1 — 2020. — 162 c.

— TekcT

: DJIeKTpOHHBIN // JlaHb :

3JI€KTpOHHO-6I/I6J'II/IOTe‘{Ha$I CHUCTCMA. —

URL.: https://e.lanbook.com/book/167597

8. Ilepeuennb pecypcoB ungopm

AI[MOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH

«I/IHTepHeT», HGOﬁXOI{I/IMbIX AJIA OCBOCHHA JUCIHHUIIIMHBI (MOHyJ’Iﬂ)

Nudopmanmonnsie pecypchl (Ipe3eHTaluu, JIEKIMH, CEMHUHApbI, Y4YEOHUKH,

HOBOCTHU HAayKH U T.JI.)
1. http://plantgen.com/
2. http://bio-x.ru/

3. http://molbiol.ru

9. Ilepeuens mporpaMMHOTo obecredeHns 1 HHHOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

1. http://www.ncbi.nlm.nih.gov/

2. http://lwww.rusbiotech.ru/data base/

3. http://www.biotechnologie.de/
4. http://bio-m.org/

10. Onucanue MaTepuaIbHO-TEXHUYCCKON 0a3bl, HEOOXOIUMOM JIJIsE OCYIIECTBICHUS
00pa3oBaTeIBLHOIO MPOIecca MO JUCITUILUTHHE

Taomuma 7

CeneHus 00 00eCrie4eHHOCTH CNIENNATU3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMM, JJAa00paTOPUSIMH

HanmeHnoBanue crenuajbHbIX
NMOMeNIeHHH U IOMeIleHuH 115
€caMOCTOSITeILHOI padoThl (Ne yueOHOTO
Kopmyca, Ne ayinTopun)

OcHalleHHOCTh CelUATbHBIX IOMEIeHUH 1
NMOMEIeHUH JIs1 CAMOCTOATE/ILHOM PadoThI

1

2

YyeOnass mnaboparopusi AJii TPOBEACHUS
BaHATUN CEMHHAPCKOTO THUIIA, TPYIIOBHIX U
WHIMBUIyaIbHBIX KOHCYJIbTAllMM, TEKYILIETO
KOHTPOJII M TIPOMEKYTOUYHOH aTTeCTaIluu
(yueOHnbrii kopmyc Ne 37, ayaurtopum NeNo
212)

Ctyn co cronukom 30 mr

CTyJibsl ¢ METAITIMYECKUMHU HOKKaMHU -16 T

Ctonel 16 mwr

MonuTops! 16 T

Haymnuku 16

bisiok 16 mT

[kad 1 mr

Konnnunonep 1 mr

MHTepakTHBHAs KOMITbIOTepHAs Jocka Lumen- 1 mt

UlexonHast ayiutopus (yueOHBIH KOpITyc
Ne 3, aynutopust Ne211)

Ctyn co cronukoM — 30 T
Ctyn—3 mr

Cton ¢ Tym00ukoit SovLab - 2 mr
Cton — 1 it

XonoauIbHUK aTinadT — | mT



https://e.lanbook.com/book/246080
https://e.lanbook.com/book/167597
http://plantgen.com/
http://bio-x.ru/
http://molbiol.ru/
http://www.ncbi.nlm.nih.gov/
http://www.rusbiotech.ru/data_base/
http://www.biotechnologie.de/
http://bio-m.org/

J/locka marauTHas — 1 mT

Moiika — 1 wt

Ctyi co cronukom 30 mT

M HTepakTUBHAs] KOMIIbIOTEpHAs gocka Lumen- 1 mt

YueOHas 1abopaTtopust A1 MPOBEIACHUS
MPAKTUYECCKUX 3aHATUN, IEMOHCTPAIIUU
MaTepHualia i MacTep-KJ1accoB (Y4eOHBIN
kopryc Ne37, aynuropus Ne211)

Ctyi co ctonukoM — 30 it

Ctyn—3 wr

Ctoun ¢ Tym60ukoit SovLab - 2 mr

Ctost — 1 it

X OJOIUIBHUK aTJIanT — | T

Jlocka marautHas — 1 mr

Motika — 1 mt

Ctyn co cronukom 30 mt

M HTepakTHBHAs] KOMIIbIOTepHAs gjocka Lumen- 1 mt

LlenTpasibHas Hay4Hasi OubImoTeKa

YuTanbHBIE 37161

OO0wexxnuTHE

KomHaTa 119 caMOIIOATOTOBKHA

11. MeTonnquKne PeKOMEHIAUNA CTYACHTAM IO OCBOCHHIO TUCIHUIIINHbI

CamocrosiTenbHas paboTa CTYAEHTOB HajJ KypcoMm «buoumH(popMaloHHbIE

TCXHOJIOTMKM B CCJIICKIHMH M CEMCHOBOJACTBC)» 3aKIIOYacTCsA B CHUCTEMaTHUCCKOM

paboTe ¢ y4eOHBIMH MOCOOUSIMU M KOHCIIEKTOM JICKIIUM, MOJTOTOBKE K CEMHHapam.
[Ipu penreHnn npoOIEMHBIX 3a/a4 HEOOXOAMMO MPOpPadOTaTh BCE TUIOBBIE 3aJayH,
IPUBEACHHBIE KO BCEM TeMaM. Bce cliokHbIe BONPOCHI 10 TEOPUH U TMPOOIEMHBIM
3aJayaM pa30uparoTcs Ha CEMUHApCKUX 3aHATUAX. [l mioxo ycneBaroumx
CTYJIEHTOB OpPraHU30BaHbI KOHCYJIBTALINH.

Buabl u popmbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH




Camocrosrensuas paora cryaeHTon man xypeom «BuonspoOpMaumoNihe
TEXHONOMMM B COACKIMM M COMCHOBOJICTBEY 3IAKMONACTCH B CHCTEMaTIMCCKOM
pabore ¢ yyeSunivpn NOCOGHAMM 1 KOHCEXTOM NeKitil, NOATOTOBKE K ceMuHapan.
Tpu pemesun npobaenuiix 3a2a4 HeobxoauMo MpopaboTaTs BCE THNOBME SANAYH,
NpHBCACHHE XO BeeM Temam. Boe croaiikie BONPOCK MO TEOPHH M npoGaeMHbIM
seyan  pooGHpAIOTCR KA  CoMMEapokMx samaTHsX. JlIs maoxo ycmesanoumix
CTYAICHTOB OPraHM3IOBAHL KOHCY L TALMA.

Buant u popmut orpaborkn nponymenunix sansvui

Cryaenr, npormycrusiusil aexiwno, obxsad npopaboTars NponymeHNy0 TeMy
CAMOCTOSTENLHO. B Ciyuae NOSBACHHS BONPOCOB 10 YCHOSHIIO NPOITYIIEHHOR TeMu
ofpaTHTECA K MPCNOAABATENIO 34 KOMCYAsTammedi W marepuasom. B cayuse
NPOMYCKA CEMMHAPOB, NMPEAYCMOTPEHHLIX PACIHCAHMEM, CTYACHTaM HeoGXOMMMO
oTpaboTaTh 3AMATHA NO MPONymCHHMM TeMmaM. B cayuae HeymomaeTsopuTensHOMN
OUCHKH HA COMHMADPE MAN TECTHPOBAMMM CTYACHT BMNOAHNCT HIHBIIYAILHOC
afaKue NO KORKpeTHOH Teme’ pasaeny.

12. MeToanveckne peKoOMEHAANNE NPeNoIaABaATEANM N0 Opranuiaunn obyvenns
1O ANCUNINNE

Coeunduxoit mucummmssl « BHORRGOPMALHOHHLIE TEXHONOIMN B COACKITHM
COMCHOBOJICTBEY RANSETCH HOPASPLIBHAR CBYIL TeopuM o mpaxtuku. [Tosromy
MHOTHE TCOPETHUECKHC 3IHAMMA, KOTOPHC CTYACHTH NOAYYMIOT HA JCKIMRX,
DOATBCPAAAIOTCE M YCBAHBAOTCH HA COMHHAPCKHX 3amaTMaX. CaMocrosreanHas
pabora CTyAeNTa BKNIOYSCT M MOAYYCHME NPAKTHYECKHX Hasukos paboru ¢
HATYPHBIM METCPHATOM, MOATOTOBKY NHpeseHTalHA W SHCTYNACHHE Ha coMuHapax,
BUTONHEHNE TCOPETHYECKHX PaboT, JAZaHHKX NPenojasaTencs.

MpenogasaTenio PEKOMCHAYETCS COMMATE MHGOPMALIMONKYIO BHPTYAILHYIO
maardopMy 4NN ONCPATHBHONO OGWIEHNN CO CTYACHTAMH No yueGuumv Bompocas.
Jlns ma0X0 YCOEBAOUHMX CTYACHTOR HEOOXOANMO OPraHH3IOBLIBATE JONONNHTEALIEE
KOHCYALTALGIH, CTHMY THPOBATE O6YHAIOUIMXCH HHTEPAKTHRHEIME JALAHIIMIL.

PexoMCHAYCTCA BMECTO MEPEKIHYKH TPOBOANTS KOPOTKME TeCTH, ITO
nossoauT Gonee PAUHOHAALHO MCTIOMBIOBATS BPEMA M OAHOBPEMCHHO NPOBEPATH
ypOBeHs IHANMHA CTYACHTOB.

[Iporpammy paspaboraim:

Bepruxosa E.A., 1.¢.-X.1., npodeccop % « &»m#ogn

Cmarymna A C., accReTent %AWr
Cunarim AJL, accucTest .ﬁ‘“" «Af_»m%t)dr.

(noammes)




PEIIEH3USA

Ha pa0do4y10 NporpaMmy IHCHMILINHBI « BHOMH(OpMaLMOHHBIE TEXHOJIOTHH B CeJIeKIIUU H
cemenoBoacTee» OIIOII BO no nanpasiaenuio 35.03.04 — KArpoHOMUSD), HATIPABJEHHOCTH
«Cejiekums ceJIbCKOX0351iiCTBEHHBIX PaCTEeHHII»

(kBasiu(puKanMs BLITYCKHUKA — 0aKaJiaBp)

TapakanoBeiM MBanom ['epmaHOBHYeM, 3aBenyromuM Kadenpoil (U3HOIOTHU paCTECHUUN
OI'BOY BO «Poccuiickuili rocynapcTBeHHbI arpapHblii yHuBepcurer — MCXA nmenun K.A.
Tumupssena, JOKTOPOM OHOJIOTHYECKUX HAyK (J1ajee Mo TeKCTY PEelEeH3EHT), IPOBeeHa PEeLeH3Us
pabodeii mporpamMmbl TUCHUIUIMHBI «bHOMH(OPMAIIMOHHBIE TEXHOJOTUHW B CENEKIHH H
cemenoBojacTBe» OIIOII BO mno nampaBinenuto 35.03.04 — «ArpoHoMus», HampaBICHHOCTb
«Cenexkusi CeIbCKOXO3SIMCTBEHHBIX KyNbTyp» (OakanmaBpuat), paspadorannoit B ®I'BOY BO
«Poccuiickuil rocygapcTtBeHHbI arpaphbiid yHuBepcuTeT — MCXA nmenun K.A. TumupsszeBa», Ha
kKaenpe TeHETHKH, CENEKIMU M CEMEHOBOACTBa (pa3paborumkm — BeptukoBa E.A., 1. c.-x.H.,
npodeccop, Cumaruna A.C., accuctert, Cumarun A.Jl., accucTeHT, Kadeapbl TCHETHUKH, CEICKIINH
1 CEMEHOBOJICTBA).

PaccmoTpeB npeicTapieHHbIE Ha PELEH3UI0 MAaTepUAIIbl, PELIEH3CHT MPHUIIEI K CIEeTYIOIINM
BBIBOJIAM:

1. [IpenbsaBnennas padouas mporpaMMa JUCHUILUIMHBI « bHOMH(pOpMaIMOHHBIE TEXHOIOTUN
B CEJIEKIIMM M CEMEHOBOJCTBe» (nanee mo Tekcty IIporpamma) coomeemcmevem TpedOOBaHUAM
OI'OC mno nampaienuto 35.03.04 — «Arponomusi». [Iporpamma codepoicum Bce OCHOBHBIE
paszzensl, coomeenmcmeyem TpeOOBaHUSIM K HOPMaTUBHO-METOIUYECKUM JIOKYMEHTAM.

2. llpencraBnennas B I[lporpamme akmyansnocms yueOHOW ITUCHUIUIMHBI B paMKax
peamuzauuu  OIIOIl BO me noonesxcum comnenuro — NUCUMIUIMHA OTHOCUTCA K YacCTH,
dbopMupyeMoil ydyacTHHUKaMHu 00pa30BaTENIbHBIX OTHOIIeHHI yueOHoro nukia — b1.B.

3. Ilpeacrasnennsie B [Iporpamme wyeru AMCUUIUIMHBI coomeemcmeyiom TpeOOBaHUSIM
®I'OC nHanpasnenus 35.03.04 — «ArpoHOMUS».

4. B cootBerctBuu ¢ [IporpamMmoii 3a nucuuminHoi «buonHpOpMaIiOHHbIE TEXHOJIOTUH B
CEJIKIINHM U CEMEHOBOJCTBEY» 3aKpeIUieHO 6 komnemenyui. Jlucuurnnaa «buonHpopmalioHHbIe
TEXHOJIOTHH B CEJIEKLIUN U CEMEHOBOJICTBE» U NpezcTaBiieHHas [Iporpamma cnocobna peanuzosams
UX B OOBSABICHHBIX TPEOOBAHUSIX.

5. Pesynomamur o0yuenusn, npeactaBieHHble B [Iporpamme B Kareropusix 3HaTb, YMETb,
BIQJIETh coomeemcmgyom crenuduke ¢ COACPKAHUIO TUCHUIUIUHBI U JeMOHCMPUpYIom
B03MOHCHOCHb TIOTYUECHHUSI 3asIBJICHHBIX PE3YJIbTAaTOB.

6. O6mas Tpyao€MKOCTh AUCHUILTUHBI «bHOMH(POPMAIIMOHHBIE TEXHOJIOTHH B CENEKINU U
CEMEHOBOJICTBE» cocTaBisieT 3 3auéTHble eAuHULIbI (108 1).

7. WudopMmaius O B3aMMOCBS3M H3Y4YaeMbIX JUCIUIUIMH M BOIMPOCAM HCKIIOYCHHUS
nyOiIupoBaHUS B COJIEpP’KaHUU AMCLUUIUIMH coomeemcmeyem JeUCTBUTENbHOCTU. JlMCUIUITIIMHA
«buonH(pOpMaIIOHHBIE TEXHOJOTUU B CEIEKIIMH M CEMEHOBOJACTBE» B3aMMOCBSI3aHa C JAPYyTUMHU
mucruuimaamMu OTTOIT BO u YueOHoro mimana mo HamparieHuto 35.03.04 — «ArpoHOMESY |
BO3MOXXHOCTh AyOJNHMpOBaHHSI B COJIEPKAaHUU OTCYTCTByeT. [lOCKONBbKY MAMCHUILIMHA HE
MpeayCMaTpuBaeT HAIWYWE CIENHAIbHBIX TpeOOBaHMM K BXOJHBIM 3HAHMSIM, YMEHUSIM H
KOMIIETEHIIMSIM CTYJIEHTa, XOTSI MOJKET SABJISTHCS MPEAIIECTBYIOIIEH Il CIEUUATbHBIX, B TOM
yHuclie Mpo(ecCHOHANbHBIX TUCIUIUIMH, HUCHOJB3YIOIIUMX 3HaHWs B 00JacTh OHOJIOTMYECKUX
TUCIUIUIMH B MPOQPECCHOHANBHON NIeATENhbHOCTH OakajmaBpa IO JaHHOMY HaIlpaBJICHUIO
MOATOTOBKH.

8. IlpencraBnennas  IIporpamma  mpenamonaraer  HCHOJb30BAaHHE  COBPEMEHHBIX
00pa30oBaTeNbHbIX TEXHOJOTUHM, HCHOJb3yeMble MpPU pealu3alii pPa3INYHBIX BHUJIOB Y4eOHOM
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHIA coomeemcmayom crienupuke TUCIUTUTHEL.

9. Ilporpamma aucuUIUIMHBI «BHOWH(MOpPMAIIMOHHBIE TEXHOJOTUM B CEIIEKIUU U
CEMEHOBOJICTBE» MPEIoiaracT MPOBeICHUE 3aHATHI B MHTEPAKTUBHOM (hopme.




10.

Bunpl,

cojiep)KaHue

u

TPYLOEMKOCTh

CaMOCTOSITEIHLHON

paboThI

CTYJICHTOB,



pect

coaepuanpeca 10 SI'OC BO wanpasnenns 35.03.04 - « Arposossess,

11. MMpeacranacinnie x onncanmae » Mporpasese Hopaas mexyuged ouerx mandt (onpoc,
ax b Qopme OGCYRMACHAR OTAMMNMX BONPOCOS, TAX M BRCTYIACIIA It YNACTHC B ANCKYCCIRX,
ACTYTAX), COOMECMCIEYION COeNBRES HCUMILINNG # TPeOOBANILIM K BAITYCRNMKAM.

DopMa NPOMENYTONNOIO KONTPOAR Meanudl cTyaewron, npexycsorpessas [Tporpasesodt,
CCYMECTRANETCA B POPME JANETA, WTO COOmEEmMCmayem CTRTYCY AMCUMILTION KAK TRCTHMILTNNM DO
sufopy » nepeare rcuurnm ofmareawolt wacri - wnxa 51.8. OI'OC manpansenics 35.03.04 -

12. ©opsant ouewxn ywannil, npeacranaciee » [Tporpanse, COOTIETCTIYIOT creundmKe
ACIHILTN 1 TPeGonanung X NAITY KNG,

13, YweOwo-merommeckoe ofecnieweime NCIIUUDRNM  TPSACTRACHO:  OCHORNOR
mrrepatypoll ~ 4 wovowooa (Gaosmx  yweGuxon), fomomuerenssofl awreparypolt - 3
muovenosmodd, Hurepmer-pocypest ~ 3 merownma » goomsemomayem tpeSonamen ONOC
manpanscusee 35,0304 — « Arposostess,

ACIOCVTNNN « BIoIndOpMAIIOIIME TEXI0NOMMM B CETEXIDNE It CEMENOBOCTIEY I obecTeTmnaeT
NCOOMMIORANNE  COPPEMENNMX  OOPRIORITEAMIMY, B TOM ‘GICAC  MNTCPAXTMBUAX METO0N

15. MetTomemecxiie  pexoMemtanne  CTYRCNTEM M METOMNWCCKNE  PEXOMENALN
OPEOOJABATEAM 110 OPrRINGAIINE OGYUCINA 10 ANCUNIANNG ZAUOT HPCACTRRALINE O CTCLMpHKe
oByNCHILE (10 INCTIIUDNE « BROMIGOPMAIDIONING TEXI0I0MNEN B CEACKIMI I CEMENOBOJCTIEN,

OBUIHE BHIBO/IK

Ha ocwonamus mposeficwmoll peueiynt MOMMO CACHATE JACDONCHINE, YTO Xapaxrep,
CTPYKTYPa M cosepaanne pabodeit mpOrpasd BRI « BroungopMansomine TeXROIOr MK
» cenexipin w cememososcraes ONOI BO no manpessemmo 350304 ~ «Arpomomcs,
HATTPUATENNOCTS ¢ COneiME CEAMCKOXOMACTRCNNAX KYINTYpe (Knatuuxaioem suuryckums
Gaxananp), paspaSorammas Beprmxonoft EA., npodeccopos, Cumarmuofi A.C., sccmcresron,
Cumarioon AJL, sccncTenton kadepsd MENETIG, CENCKIMM i COMEHOBOACTIA, COOTHETCTRYCY
rpebonamnean ONOC BO, cospeseinan TPeGOBRINLIM COMOMILKIE, PAMKS TPYAA W HOINOMET 1Pt
¢ POATIOAIDIN Yenemmo oSecne nrmh GOPMIPOBAINE JAXDACIILIX KOMICTERITNN.

Penesoenr: Tapaxanos HI, jseaywoumi xapespolt $umosorum pacreunit SIHOY BO
WMMWM-MMMW

_d:_{’_f «Abmmﬂmﬁf.




