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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucnunnuza «@PeHoMUKa» BXOAWT B IIpOrpaMMy crenuanurera «buouHxeHepus u
ononHpopmaruka» 10 HamnpasieHuro 06.05.01 «buowmxeHepuss u OuomHGOPMATHKA» H
u3ydaercs B 9 cemectpe 5 kypca. JucnmmiuHy peanusyeT ArpoOHMOTEXHOJOTHYECKHIMA
nenaprameHT. JlucuuniamHa cocrouT M3 4 pasfenoB M 12 TeM M HampaBlieHa Ha HM3y4YeHHE
COBPEMEHHOW  (PEHOMHMKH Kak OHOJOTMUECKOW  TUCIHMIUIMHBI,  (oKycupyromeiics Ha
CHCTEMaTUYECKOM HCCIIeI0BaHUU U ITyOOKOM aHalIM3€e CTPYKTYphl (DEHOTHUIIOB.

Llenpt0 OCBOEHUS AMCHUIUIUHBI SBISETCS (POpMUpOBAHHE Yy OOYYArOIIUXCS CHUCTEMBbI
3HaHUM, COCTaBISIOIIMX OMOJIOTMYECKYI0 OCHOBY BBICIIEr0 OOpa30BaHMs, O COBPEMEHHOM
¢deHOMUKEe Kak OHMOJOTMYECKOW IUCHUIUIMHE, (OKycupyromeiics Ha CHCTEMaTHYECKOM
UCCIIEIOBAaHUM M TJIIYyOOKOM aHajM3€ CTPYKTYpPbI, pa3HO0Opa3us, SBOJIIOLUM, B3aUMOCBS3EH,
3aKOHOMEPHOCTEH CYILIECTBOBAHUS U CHCTEMATUKU (PEHOTHIIOB, B Tpolecce X (GOPpMHUPOBAHUS U
pa3BUTHS B OHTOTe€He3€e U MOJU(HUKALIMM B OTBET HA U3MEHEHUE YCIOBUI OKpYXKaroleil cpesibl.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHbI

OcBoenne nuctuIUMHbl «DeHOMUKa» HampaBieHO Ha (opMHpOBaHHE Yy OOYYArOMIMXCS
CJIEIYIOIIUX KOMITETEHIIUN (YaCTH KOMIIETEHIINHN):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

Indp Kommerenust HNupukatopsl AOCTHZAEHHS] KOMIETEHIIH
(B paMKax JaHHOMW NHUCUMUTUIMHBI)
CrocobeH popMupoBaTh
pelIeHus], OCHOBAHHBIC Ha I1K-3.1 3HaeT 3aKOHOMEPHOCTH BO3HUKHOBEHUS U
pe3ynbpTaTtax 00pabOTKH TaHHBIX |PacpOCTPAHEHUS HACIECACTBEHHBIX IPU3HAKOB CPEIH
0 MEXaHM3MaX PEryJsIud 1 OHMOIOTHYECKUX 0OBEKTOB;
[K-3 (hyHKIIMOHMPOBAHUH I'€HOB, I1K-3.3 ®opmupyeT pemeHus MPpUKIaJHbIX 3a/1a4 Ha OCHOBAaHUH
BIMSIOIINX HA IPOJAYKTHBHOCTh | pE3yJIbTaTOB 00pabOTKM JAaHHBIX O MEXaHNW3Max PETYJISLIUN U
KHUBOTHBIX U PACTCHUI 1 (hyHKIITMOHMPOBAHNY T'€HOB, BIUSIONINX Ha TPOTYKTUBHOCTD
pa3BHUTHE HACIEICTBEHHBIX JKUBOTHBIX W PACTCHHUH M pa3BUTHE HACIIEICTBEHHBIX IIPU3HAKOB
MPU3HAKOB OHMOJIOTHYECKUX O6HMONIOrMYEeCKNX 0OBEKTOB,;
00BEKTOB

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «DeHOMUKa» OTHOCHUTCA K oOs3arenbHOM dactu Omoka 1 «JlMCHMIITHHEL
(Momynm)» oOpa3oBaTeNbHON TPOTPAMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTesbHOM NpoOrpamMMmbl BBICIIETO O0pa30BaHUS OOy4YarOIIMECS TaKxKe
OCBaMBAIOT JIpyrMe JMCUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OCBOEHUS AUCIUILIINHBI «DEHOMUKAY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL

[penmecrByromue Hocaenyomue
Mudp Haumenosanne uncfminnnuymolzl:ynu, le/lClll/ll'l.]'IPlllI{)l:l/;lHOI[y.]'lﬂ,
KOMIIeTeH U U * s
NPaKTHKH NPAKTHKH
CriocobeH GpopMUpoBaTh [TpoekTHO-TeXHOIOTHIECKas ITpoekTHO-TeXHOIOTHIECKAs
perIeHns, OCHOBaHHBIE Ha MIPaKTHKA; MIPAaKTHKA;
I1K-3 pe3ynbratax 00paboTKH BerepunapHaast UMMYHOJIOTHS; IIpakTnueckas
JAaHHBIX 0 MEXaHU3Max Qumonamonoeusn**, O6nonH(MOpMaTHKA;
peryisinuy u Tlamonoaus scusomuvix **;




HanveHoBanme IIpeamecrByonue Mocaenyromue
HIngp S — JUCHHITHHBI/MOYJIH, JUCHHUIITHHBI/MOAYJIH,
NPaKTHKH* NPaKTUKH*
(hYHKIIMOHUPOBAHUH T'CHOB, MerareHomMuka;
BIMAIOIINX HA Cenexiusi;

MPOIYKTUBHOCTD JKUBOTHBIX
Y PAacTEHUH U pa3BUTHE
HACJIEICTBEHHBIX MPU3HAKOB
OMOIOTMYECKUX 00BEKTOB

HaHOOHOTEXHOIOT N 1 OCHOBBI
TKaHEBOW MH)XEHEPUH;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYI0EMKOCTh JUCIUTLTUHBI «DEHOMHKA» COCTABIISCT «3» 3a4€THBIC CTUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMech pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 36 36
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
Homep HaumenoBanmue pazaesna "
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pa3neia JUCHHITHHBI %
padoThI
Uctopus pa3surus peHomukn. PeHOMIKa Kak HayKa. Pa3znenst u
1.1 |BBenenue B TeOpuio (hEHOMHKH. 3a7a4u (PeHOMUKH; OCHOBHBIE TIOHATHS (DEHOMMKH, HAIPaBJICHUS, JIK, JIP
METOABI.
Teopus (peHOMUKH U CBA3b €€ ¢ APYTHUMHU .
Paznen 1 |Benenue 1.2 pust Py WHcrpymeHTapuii 1 MeTo bl (PEHOTHITUPOBAHMUSL. JIK, JIP
paszenaMu OMOJIOTHH.
@diryopeciieHTHasi MUKPOCKOIIHS, XEMIIIOMUHOMETPHS,
CrieranbHbIe METO/IBI MCCIIEIOBAHUS B
1.3 (beHoMHUKe aKyCTOCIIEKpPOMETpPHUS, YJIbTPO3BYKOBBIE HUCCIIEIOBAHUSA JIJIS JIK, JIP
' penieHust QyHIaMEHTAIBHBIX U NPUKIAIHBIX IPOOJIEM.
21 Mertobl 1ab0paTOpHOTO (HEHOTUTHPOBAHUS OcobeHHOCTH (PCHOTUITUPOBAHHUS C HCIIOJIB30BAHUEM MTOIX0I0B JIK. JIP
) MOJEJIbHBIX JKUBBIX CUCTEM. CBETOBOM, 3BYKOBOI U JIEKTPOHHONW MUKPOCKOIUU ’
OOBeKTHI, IeH U 3a1a4n (PeHOMUKU pacTeHUH. MeToIoIoruu
2.2 DEHOTUITUPOBAHUE PACTUTENBHBIX CUCTEM. ! Aadu p A ’ JIK, JIP
0Cc00CHHOCTH, TEXHIUECKUE MTOIXO0ABI H 000pyJOBaHHE.
DeHOTHITHPOBAHHE
Paznen 2 JlabopaTopHBbIe, TEIUTMIHEIE U TIOJIEBEIC TPOrPaMMHO-aTapaTHBIE
Pas3IMYHBIX OPTaHU3MOB 2.3  |DenomHbIE IATHOPMEL. JIK, JIP

KOMIIJICKCBI BBICOKOITPOU3BOANUTEIILHOT'O (beHOTI/IHI/IPOBaHI/ISI.

OOBEKTHI, IeTH U 331a9¥ (PeHOTUIHPOBAHUS KUBOTHBIX.
@yHIaMEHTAJIbHBIE U IPUKJIAIHbIE ACIIEKThI UCCIEA0BaHUN B JIK, JIP
o0nacTi peHOMUKH )KHBOTHBIX.

(DGHOTI/IHI/IpOBaHI/IC JKUBOTHBIX CUCTEM U
MUKPOOPIraHU3MOB.

2.4

OCHOBHEBIE THIIBI nporpaMMHOTrO O6GCH€‘I€HI/I$I, HCIIOJIb3yEMBIC B

3.1 NudbopmanimoHHble TOAX0AbI B (PEHOMHKE. JIK, JIP
Pasien 3 AHanu3 (eHOMHBIX JaHHBIX (bop b (dheHOMUKE. i
JKHBBIX CHCTEM 32 CHCTeMBI HCKYCCTBEHHOT'O MHTEIIICKTA B Hcnonp30BaHne METOIOB UICKYCCTBEHHOTO UHTEJUIEKTA U JIK. JIP
' (heHOMUKE. CBEPTOYHBIX HEHPOHHBIX CETEH. ’
dopMupoBaHue, MPOSKTUPOBAHKUE U OI[EHKA CTATHCTUYSCKUX
4.1 Mogenu )KUBBIX CHCTEM. PMUDP - TP P h N JIK, JIP
[IpoextupoBanme MaTeMAaTHYCCKUX, THHAMUICCKUX (PCHOTUITUICCKUX MOJICIICH.
€HOTHUITMYECKUX MOJIEIEH U TToctpoenne u ananus 3 JI Mozenei )KUBBIX CUCTEM. JIMHAMUKA 1
Paznen 4 b . A 4.2 ®denornyeckue 31 Moaeny. P A . A JIK, JIP
JM3aiiH ()EHOTHUIIOB YKUBBIX TIPOTHO3 Pa3BUTHS CHHTETHUECKUX MOJIEIICH.
CHUCTEM IIpoexTnpoBanue, IU3aiiH U aHAIN3 3 CHOTUITMYCCKUX MOJICIICH.
4.3 MopenupoBanue GpeHOTHTIA. P p 36 Ad JIK, JIP

JmHamMuKa, MPOrHO3 pa3BUTHS MOAETeH (PEHOTHIIOB KUBBIX CHCTEM.

* - zanmonHseTcs Toabko Mo QUHOM dopme obyuenus: JIK — nexyuu, JIP — rabopamopnwvie pabomot;, C3 — npakmuueckue/cemMunapcrue 3anusamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

JlexumonHnas

Aynutopus ISl IPOBEICHUS 3aHATHI
JEKIMOHHOTO TUIA, OCHAIIIEHHAs
KOMIUICKTOM CIEIUATM3UPOBAHHON MEOCITH;
JIOCKOH (3KpaHOM) U TEXHHYECCKUMU
CpeICTBaMU MYJIbTHMEINA TIPE3CHTAIIHN.

YueOHast ayTuTOpHs IS
IIPOBE/ICHUS 3aHATUH
JIEKIMOHHOI'O THIIA,
IPAaKTUYECKUX 3aHITUH,
IPYNIOBBIX U
WH/IUBUYaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUYHON
arrectauuu. Kommiexr
CIIEHUAJIN3UPOBAHHON
MeOenH; TeXHUYEeCKHe
cpencrBa: MIHTepakTUBHBIN
KOMILJIEKC - MHTEpaKTHUBHAs
nocka Triumph Board ¢
npoexktopoM Optoma.
BupryanbHslii
71a00paTOPHBIN MPAKTUKYM
«®usukon». [Iporpammuoe
o0ecrieyeHue: NPOAYKThI
Microsoft (OC, naker
O(HCHBIX MPHIIOKEHUH, B
T.4. MS Office/Office 365,
Teams).

JlaGopaTopus

Aynurtopus Uil IpoBeIeHUs 1a00paTOPHBIX
paboT, MHAUBHUIYAIbHBIX KOHCYJIbTAIIUM,
TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHON
aTTeCTalliy, OCHAIIICHHAS KOMITICKTOM
CHEIHATN3UPOBAHHON MeOeH 1
000pyI0BaHUEM.

TenmnuabI KOMILJIEKC IS
IIPOBE/ICHUS MPAKTHUECKUX
3aHsATH. KoMIuiekT
CHelHaTU3UPOBAHHOM
MeOeIn; TEXHUUECKHE
cpeactea: Kinumaruueckas
kamepa Binder KBW
240X onoaunbHUK
dapmanesrnueckuit HY C-
260". IIporpammHoe
obecrneyeHue: mpoIyKThl
Microsoft (OC, maker
O(UCHBIX MPUITIOKEHHH, B
1.4. MS Office/Office 365,
Teams).g

Jns
CaMOCTOSITEIILHOU
paboTHI

AyIuTOpHS I CAMOCTOSTEIEHOW PabOTHI
oOy4Jaroruxcs (MOXKET UCTIOJIB30BATHCS IS
HpOBGI[eHI/ISI CGMI/IHapCKI/IX SaHSITI/Iﬁ )41

KommnbrorepHslit kinacc st
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOI'O THIIA,




KOHCYJIbTAIHi1), OCHALIIEHHAs! KOMIJIEKTOM
CHEIHATM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DUOC.

MPAKTUYECKUX 3aHITUH,
TEKYIET0 KOHTPOJIS U
MPOMEKYTOYHOM
arrecrauuu. Komruiekr
CHEeIUAIU3UPOBAHHON
MeOEIN; TEXHUUECKHE
cpeacrta (10 pabounx
MecT): IHTepakTUBHBIM
KOMIUIEKC - MHTEPAaKTUBHASI
nocka Triumph Board ¢
npoekropoM Optoma.
BupryanbHslii
71ab0paTOPHBIN MPAKTUKYM
«®usukon». [Iporpammuoe
obecreyeHue: mpoIyKThI
Microsoft (OC, maker
O(UCHBIX MPUITOKECHHIH, B
1.4. MS Office/Office 365,
Teams).

* - ayauTOpUs I CaMOCTOATENBFHON paboThl oO0ydatontixcs ykaspiBaercss OBA3ATEJIBHO!

7. YYEBHO-METOIUYECKOE 1 HWH®OPMALMOHHOE OBECIIEYEHHUE

JTUCLMILIMHBI

OcHosHnas numepamypa.

1. Aemunuuk, B.B. ®enomuka pactenuii: GyH1aMeHTalIbHbIE OCHOBBI, IPOrPaMMHO-
anmaparHble 1aTGopMbl U METOJIbI MalIMHHOTO 00y4yenus / B.B. Jlemumuuk [u ap.] //

®wusnonorus pacrernid. - 2020. - T. 67, Ne 3. - C. 227-245.

2. lauenko JI. B. U300paxeHue pacTeHuil, Kak MaTepual AJis aHajIu3a B FTeHETUKE U
cenekruu / JI. B. [anenko. — ['epmanus : JlamGept Axanemuk I[pecc, 2014 — 85c.

3. Phenomics / J. M. Hancock. - New York: CRC Press, 2014. - 277 p.

4. Li, L. A Review of imaging techniques for plant phenotyping / L. Li, Q. Zhang, D.

Huang // Sensors. - 2014. - Vol. 14. - P. 20078-20111.

5. Baes, C. The Future of phenomics / C. Baes, F. Schenkel // Animal Frontiers. - 2020. -

Vol. 10, Ne 2. - P. 4-5.
Jononrnumenvhas tumepamypa:

1. Plant phenotyping and phenomics for plant breeding / J. Doonan et al. - Lausanne:

Frontiers in Plant Science, 2018. - 368 p.

2. Pieruschka, R. Plant phenotyping: past, present, and future / R. Pieruschka, U. Schurr //

Plant Phenomics. - 2019. - Vol. 2. - P. 1-6.

3. Cole, J.B. The Future of phenomics in dairy cattle breeding / J.B. Cole [etal.] //

Animal Frontiers. - 2020. - Vol. 10, Ne 2. - P, 37-44,

4. Donelli, G. Phenotyping and genotyping are both essential to identify and classify a
probiotic microorganism / G. Donelli, C. Vuotto, P. Mastromarino // Microbial Ecology in

Health and Disease. - 2013. - VVol. 24. - P. 1-8.

Pecypcor ungopmayuonno-menexommyHukayuonnou cemu « Mnmepnemny»:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAHHWH 3aKIIFOYCHHBIX TOT'OBOPOB

- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — ObC PYIH

https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubimoreka onnaitn» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru




- OBC «KoncynbTaHT cTyfeHTta» www.studentlibrary.ru
- OBbC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHol paboml 00VUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuunii no nucuuriinie « DeHOMHUKa.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBHUHU € JEMCTBYIOIUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!



PABPABOTYMUK:

Hupekrop
ATpoOHOTEXHOIOTHIECKOTO

JIeTIapTaMEHTA ITaxuna Enena HukonaesHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
HupekTop
ATpoOHOTEXHOIOTHYECKOTO
JiemapTaMeHTa ITaknna Enena HukomaesHa
Honocnocmo BYIT Ioonuce Damunus U.0.
PYKOBOJUTEJIB OII BO:
HupexTop ArpapHo- HoBnetrsapoBa DiabBUpa
TEXHOJOTHYECKOIO HHCTUTYTA AnBapOeKoBHa
Honxcnocmo, BYTT Ioonuce Damunus U.0.



