


COIEPXAHHUE

Crp.
BBEIEHUIE . ..ot e 2
O 103c T ) o0 076 1<) 0 1 10 ) 4
1.1. 3HaueHNE OCBEIICHUS IS PACTEHUM . ..uuventtentiente et eaee et eneeenneianeenes 4
1.2. lckycCTBEHHBIE PEKUMBI OCBELIEHMS PACTEHMH .....vvnueiitiieniiiiiienieenaens 5
1.3. ArpoOHOIOTHYECKUE XAPAKTEPUCTUKH CATTATA . uvvveneeeenreenneeanneenneennneannens 7
1.4. BEIBOIBI TTO 1 TTIABE ..ottt ettt e e e e e e e e e e, 9
2. Marepuanbl 1 METOIUKH HCCHEMOBAHM ... .veueenneent ettt etenenne et enaenteeneennennenns 9
P DY B4 1S 007 2 R0 2 (61001 (1 (0) : 20512 6 O 9
ALY (55 00)10700% 7% (0103) (1 (0): 7212 04 QRN 11
AR T 23 80:1001 038 5 (0 0 o) £:): 1 SN 12
3. Pe3YABTATBI K UX OOCYIKIIEHUE ... uveententtententeattentete et enteateenteteeneeeenneaneenans 12
3.1. CpaBHeHHE MTepBOHAYATBHBIX BHIOOPOK PACTEHUN MEKITY COOOM ......v'vuennnne. 12

3.2. CpaBHEHHE U3MEHEHUS TTapaMETPOB BHIOOPOK pPACTEHUM MOCTe IKCnepuMenTa 13

3.3. CpaBHeHUE BHIOOPOK PAaCTeHUN MEXKIY COOOU MOCIHe YIKCIEPUMEHTA ............. 14

RN 2351:10)1 1 S 01 (ORI 1 1) : 1 R P 16

)01 0 (S5 212 (P 17

L0007 (000 0 171N 01 14 0 5 (P 18

TIPHITOMKEHIE .. .veeeeeitte ettt e e e et et e e e e et e e 21
BBEJIEHUE

OCHOBHOM LIENIBIO CEIIBCKOTO XO3AMUCTBA U MPOU3BOACTBA IPOLYKTOB ITUTaHUs IPAKTUIECKU
BO BCEX CTpaHaxX MHUpa SBJIAETCS MOAOOp HAMIYUIINX YCIOBUH BhIpAIlMBAaHUS PACTECHUHN JUIA I10-
Jy4E€HHS BBICOKON MPOJYKTUBHOCTH U KauecTBa pacTeHuil [8]. s MHOTHX KyJIbTyp CpEIHECYTO-
YHON MHTEHCHUBHOCTH CBETa B CpeaHel nmoioce Poccuu 0OBIYHO XBAaTaET TOJIBKO B SICHBIC JICTHUE
nHU. OTHUM U3 HEOIaronpHsITHEIX (PAKTOPOB IJIs CENbCKOXO3AWCTBEHHBIX pACTEHUH, Ipou3pac-
TAIOLIMX B CPEHEN U ceBepHBIX 00nacTsax Poccun, sBisieTcss HEI0CTaTOYHbBIN YPOBEHb OCBELCHHS
[5]. IToaToMy B TEmIMIIAX yCTaHABIMBAIOT JIAMIIBI 1JIs1 JOTIOJIHUTENBHON MOJCBETKU pacTeHuil. B
YCIJIOBUSIX UCKYCCTBEHHOTI'O BBIPAILIMBAHUSA PACTEHUN MBI MOJKEM PEryIMPOBATh JJIMHY CBETOBOIO

JHS B mro0oi mmrensHoctH [10, 15].



HecmoTpst Ha 60JTbIIIOE KOTMYECTBO UCCIIEIOBAHUN B 00IACTH CBETOKYIBTYPBI PACTCHHH, J10
CHX TOp JUIsl MHOTUX W3 HUX HE MOA00paHbl ONTHMAJIbHBIC YCIOBHS JUIs OOTY4YEeHUS BUAUMBIM
CBETOM — C YYETOM MX BUJA, COpTa U BereTainoHHoro nepuoja [32]. [Tostomy Mbl 3anaHupOBaIn
9KCIIEPUMEHT, KOTOPBI MOXET MOKa3aTh, HACKOJIbKO Mbl MOXEM YBEJIMYUBATh UIMHY CBETOBOTO
MepuoJia MpU BHIPAIIMBAHUHM PACTEHUH (HAa IpUMEpPE JMCTOBOTO caiara) 06e3 ymepba i ux ca-
MHUX. MBI peInif MOCMOTPETh, HACKOJIBKO YAJIMHEHNE TIepUOia OCBEICHHS BIUSIET HA POCT pac-
TeHUs (Ha IpUMeEpE JINCTOBOIO Calara).

eap Hamiero ucc/jeI0BAHUSA: ONPEIEINUTh, KaKOW U3 PEKUMOB OCBEIIECHUS] PACTEHHI B
YCIIOBUSIX 3aKPBITOrO IPYHTA CIIOCOOCTBYET UX OOJIBbIIEMY POCTY M YBEIMYEHUIO OMOMACChl — Ha
pUMepe KyIbTYphI cajara.

O0beKT MCCJIeI0BAHMA: B Ka4eCTBE OIBITHBIX OOPa3lOB Mbl B3SJIM pacTEHUs cajara
(Lactuca sativa L.) copta «A3apt» (Bcero 45 pacteHuit B Bozpacte 20 gHei).

IIpeanmeTt uccaeq0BaHuA: UHTEHCUBHOCTD (ITPOAYKTUBHOCTh) POCTa PACTEHUH cajara Mmpu
pa3IMYHBIX PEKUMAX OCBEIICHUS B YCIOBUSIX 3aKPBITOTO TPYHTA.

3agaum nccier0BaHus:

1) ycTaHOBUTH BO3MOXHOCTb MOBBILICHUS YPO)KAMHOCTH cajaTta B YCIOBHSIX BbIpalBaHUS
B 3aKPBITOM TPYHTE MPU U3MEHEHUU MEPUOJUIHOCTH €T0 OCBEIICHMUS;

2) ompenenuTh ONMTUMATIBHBIA PEKUM OCBEIICHUS MPU BHIPAIIMBAHUM PACTCHHI cajara B
3aKpBITOM T'PYHTE, COOTBETCTBYIOILMM €r0 MAKCUMAJIbHOU YPOXKANHOCTH.

MeTtoan! HccIe0BAHUS:

*  MBbI UCIONB30BANIM METOJI JJAOOPATOPHOTO HKCIEPUMEHTA C aHAJIM30M KOJIMYECTBEHHBIX
apaMeTpPOB PaCTEHUS: KOJIMYECTBA JIMCTHEB (CUCTHBIM MapaMeTp) U Macchl pacTeHHUs (MEpHBIN
napamerp).

* Pacrtenus canara BeIpaliMBaIUCh METOJOM TUAPONOHUKH. Canar BhIpalIUBaiICs B IPoy-
O0Kcax, 3aKpPBITHIX CBETOHEPOHUIIAEMBIMU TEHTAMH.

* [lpu BbIpaMBaHUM UCTIOJIB30BAIACH TEXHOJOTHS CBETOKYIBTYpbI. MIcCTOUHMKOM OcBere-
HUS ObLIH TyroBble HaTpueBble Tpyouarsie tamnsl (ElectroX Bloom HPS) momuocTteio 250 Br.

» Jlna 0oOpaboOTKM JaHHBIX HCIIOJIb30BAaHBI METOJbl MAaTEMAaTUYECKON CTAaTUCTUKU (pacyer
cpenHero, t-kputepus CTbIOJICHTA).

TeopeTnyeckasi 3 HAYUMOCTH padoThl. Marepuas padoTsl 000011aeT JaHHBIE 110 3HAYCHHIO
BBIpAILIMBAHMsI CallaTa KaK CeJIbCKOXO035HCTBEHHON KYIBTYPBI U OMOJIOTHYECKOT0 0OBEKTA B 3aKPbI-
TOM TPYHTE, BKJIIOYasi TAKUE BOIMPOCHI, KaK 3HAaYEHHUE OCBEIICHUS JUIsl pACTeHH, XapaKTepuUCTUKa
HCKYCCTBEHHBIX PEKHMOB OCBEILIEHUS PACTEHUN U arpoOMOJIOTHYECKUX XapaKTePUCTHK caliaTa.

IIpakTH4eckas 3HAYMMOCTB PadoThI. Pe3ynbraTsl HCCIEN0BaHus, IPEACTABIECHHOTO B pa-



60Te, MOTYT OBITh UCTIOJIH30BaHbl B HAYYHOW U MPOMBIIIICHHOW arpoOHOIOTHH U PACTEHUEBO/I-
CTBe MpHu 000OIICHNN OMbITa BhIpalliuBaHuu cajnara (Lactuca sativa L.) B pa3TUYHBIX YCIOBUSX.
B pabote npuBoauTCS SKCIEpUMEHTATBHOE 000CHOBAaHHE BOZMOYKHON SKOHOMHH 3JIEKTPOIHEPTUH
B TEIUIMYHBIX XO35MCTBAaX Ha OCHOBE YCTAHOBJIEHUS ONTUMAJIBLHOIO PEKUMA OCBEIIEHUS ISl BbI-

palMBaHusl cajiata ¢ BKJIIOYEHHEM TEMHOBOM (ha3bl.

1. OB30P JIMTEPATYPbI

1.1. 3HayeHune ocBelIeHUs AJIs1 pACTEHHU I

OcHoOBa MPOU3BOJICTBO MPOAYKTOB B PACTEHHEBOJICTBE KaK OMOJIOTNMYECKUI MPOIIECC OCHOBAH
Ha MCIOJIb30BaHUY IIPUPOIHBIX PECYPCOB: CAMUX PACTEHHUH U YCIOBU, HEOOXOIMMBIX ISl X POCTa
— KJIMMara, Io4Bbl, OCBeLIeHUs. KynbTypHbIe pacTeHns1 — HEMOCPEACTBEHHbBIE IIPOU3BOUTENN Op-
TaHUYECKOH MPOIYKIIMH, CO3/IAI0IINE €€ B Tpoliecce (POTOCHHTETHUECKOM AeATENbHOCTH 32 IIEPUOJ
Bererauuu [14].

CBeT B )KM3HHM PacCTEHUM UrpaeT onpenesstonryto posb [10]. CBeT BBIMONMHSAET YHEpreTuye-
CKHE M PETrYIATOpHbIE (DYHKIUH, YIIPABISAET pa3InYHbIMU (DYHKIUSAMU U IPOLIECCAMU B AKHU3HU pac-
TeHusi. CBETOBast SHEPTrHsl ONpEAeIeT BaKHEHIINI 1 pacTenuil npouecc — ¢porocunres. Poto-
CHHTE3 — 3TO CHCTEMHBIH IpoIecc MpeoOpa3oBaHusl CBETOBOW HEPTHM B SHEPTUI0 XMMUYECKUX
CBsI3eH 00pa3yeMbIX OpraHudecKux BemiecTB. i ero GhyHKIITMOHUPOBAHUS HEOOXOAMMO, YTOOBI
IUTMEHTHI B TKAHAX PACTEHUH MOIVIOIIAIN 3HEPTHIO0 ()OTOHOB HY)KHBIX JJIMH BOJH M UCIIOJIB30BAIN
ee JUIs 3aIyCKa LIENIM XUMUUECKUX peakiuii [26]. DOTOCMHTETHUECKUH anapaTr pacTeHUIl yCTpOeH
TakK, YTO CBETOCOOHMpPAOIME KOMIUIEKCHI MPeoOpa3yroT MOMIOIIEHHYIO SHEPTHUI0 CBETa B OKUCIIHU-
TETbHO-BOCCTAHOBUTENBHYIO 3HEpruto [18]. KiroueByto posib MoriomeHusi CBETOBOM HEPTUU UI-
paroT CBETOCOOMPAIOIINE MUTMEHTBI — XJIOpO(WILIBI @ U b, a Takke KapoTUHOUABL. OHU BCTPOEHBI
B IIUTMEHTHO-0ENIKOBBIE KOMILIEKCH (porocucTeMbl xiopoduina. KapornHonas! Toxe crocoOHbI
YJIaBJIMBAaTh CBET, U B COYETAHUU C XJIOPO(DUITIAMHU HAIIPABIISIOT (POTOHBI (CBETOBBIC YACTHIIBI) B (O-
TOCUCTEMY M PACCEHBAIOT N30BITOUHYIO CBETOBYIO 3HEPIHIO, KOIJIa CBETOBAs HArpy3ka Ha XJIOpo-
macThl u30bITouHA [26]. Oprannyeckue BemecTBa, 00pasyromiecs B npoiecce GOTOCHHTE3a, CO-
craBisiioT 90-95% Ouomaccel pactenuil. B cpennem 1 Kr cyxoi pacTUTEIBHON Macchl aKKyMYJIH-
pyeT 4 ThIc. KKkai sHepruu [3].

ConHeyHas pajuanys yJIaBIMBAeTCs JIUCTOM HE MOJIHOCTBIO, YAaCTh €€ OTpa)KaeTcs, Apyrast
HPOXOJUT CKBO3b JIUCT. Ty 4acTh Jy4HUCTOM SHEPruM, KOTOPYIO HNONIOMIAIOT XJIOPOIUIACThI, Ha3bl-

BAIOT (JOTOCHHTETUYECCKHU aKTUBHOU pamuarueit (PAP) [18]. DAP B cpeaHem cocrapmuser ot 45 10



85% o0b1eit anepruu, norouiaeMoil pacrenuem [26]. Ho u3 Bcelt momionieHHoi 3uepruu GpoToax-
TUBHBIX JIy4eil Ha ()OTOCHHTE3 UCHONB3YyeTCsl TOIbKO 1,5-2,0%, ocTanbpHast SJHEPrHs pacCeMBaeTCsL:
1o 10% — orpaxaercs, 35% — ternoBoe uznyuenue, 10% npomnyckaercs yepes nuct, 43% uner Ha
TpaHCTHpaIuio (MCrapeHue BojIbl). B *KU3HU pacTeHHs BaKHO YTOOBI CBETA OBIJIO CTOJIBKO, YTOOBI
B Ipoiiecce POTOCHMHTE3a OHH MPOTYIIMPOBAIIN OOJIBIIIE BEIIECTBA, YeM HEOOXOAMMO sl POTEKa-
HUS PACXOJIOB Ha JbIXaHUE, T.€. TOJKECH OBITh 00513aTeTHbHBIN OJI0KUTENNBHBIN OanaHc, 6€3 KOTOpOoro
HE MBICIIUM pPOCT U CYILIECTBOBaHUE pacTeHus [29].

PexxuM ocBelieHHs OKa3bIBAaeT CYLIECTBEHHOE BIMSHHME Ha (DOTOCHHTE3, €ro CKOPOCTh U Ha
MHOTHE OnoTnueckue mporecchl [27]. Takxke KU3HEACITETLHOCTh PACTCHUM HAXOAUTCSI B TECHOM
3aBUCUMOCTHU OT MHTEHCUBHOCTH U CHEKTPaJIbHOTO cocTaBa cBeta [32]. [Ipu sToM conepkanue cBe-
TOYYBCTBUTEJIBHBIX MUTMEHTOB U UX ONTHYECKHE CBOMCTBA CHEHM(UYHBI JUIS JTUCTHEB KaXKIOTO
BUJA U copTa pacTeHusi. CYUTAETCs, YTO COTHEUHBIN CBET MPEACTaBIseT cOO00 HanIydIlIee OCBe-
HIEHUE, TaK KaK paCTeHUs JIydllle K HeMy npucrnocoOneHsl. Takxke n3BeCTHO, YTO /1715l HOPMaJIbHOTO
(U3HOIIOTHUECKOTO Pa3BUTHS OOJBIIMHCTBY pacTeHUN TpeOyeTcs HECKOJIBKO YacOB MOJHOW TeM-
HOTBHI [6], TO €CTh OCTOSTHHBIN PEXUM OCBELICHUS ABJSIETCS IITyOOKO M30bITOYHBIM [29]. B HekoTo-
PBIX HcclenoBaHusx [24, 27] oTMedaeTcs MOBBIIIEHUE HHTEHCUBHOCTH (DOTOCHHTE3 ITPH MTOBBIIIIC-
HUHM UHTEHCUBHOCTHU OcBeleHus. Ho mpu npeBbllieHHH OnpeaesIeHHbIX 3HaYeHUH OCBEIIEHHOCTH
IPOUCXOAUT TOPMOKEHHE POCTOBBIX MPOIIECCOB, YTO OOBSICHACTCS Pa3pyIIEHHUEM XJIOPOIIACTOB U
JIeCTPYKIMEH JIMCTOBBIX MIacTHH. KomreHcanus HeqocTarka 0CBEIIeHHOCTH OMOIOrH4ecKy Hanbo-
Jee nmpoOeMaTHYHa 10 CPaBHEHUIO C KOMIICH CarMe Heaocrarka Apyrux (gaxtopos [10]. [Toatomy
OCHOBHOM IyTh MOBBIIICHUS YPOKAMHOCTH — MOBBIIIEHHE (POTOCUHTETUUECKOM MPOAYKIIUHU pacTe-
HUU.

1.2. UcKkyccTBeHHBIE Pe:KMMBbI OCBEIICHUSI PACTEeHUH

3amuIeHHbI TPYHT — OCOOBIH IKOJIOTHYECKHN KOMIUIEKC C OINpENeIeHHBIMA BO3MOXKHO-
CTSIMU MCKYCCTBEHHOT'O PETYJIMPOBaHMS M ONTHUMHU3ALIMHU YCIIOBHUM BhIpAIBAHUS TEIUTMYHBIX KYJb-
Typ [4]. B mocneqHue necaTuiaeTus TeIMyHas OTPaciib cTala OXHON U3 Hanbosiee MepCreKTUBHBIX
U OBICTPO Pa3BHBAIOIIMXCS OTPACIEH CEbCKOTO X03HCTBAa BO MHOTHX cTpaHax Mupa. Ee Boctpe-
OOBaHHOCTH OMPEAETSIOT POCT MOTPEOHOCTH HACENIEHHSI B CBEXKUX OBOIIIAX, AArofax, rpudax, 3eJeH-
HBIX KYJIbTypax, a TakkKe MOSBICHHUE WHHOBALMOHHBIX TEXHOJIOTUI TaK Ha3bIBAEMOTO «3alIHIIEH-
Horo rpyHTay [20, 22]. Ilo cocrostauto Ha koHen 2020 r., mo qanHbIM MuHcenbxo3a P®, B Hamel
cTpaHe QyHKIMOHUPYET nopsaka 350 TeIUIMYHBIX X03HCTB [5].

B cuity reorpaduuecknx ocoOEHHOCTEH HaIlel CTpaHbl, TIOYTH Ha BCEH €€ TEPPUTOPUH HENIO-
CTaTo4YHas MPOJOKUTENILHOCTD IEHCTBHS COTHEYHOTO cBeTa. [[03ToMy Ba)KHEHMIITM BHUIOM TEXHO-

JIOTMYECKOT'0 MPOLECCa B POCCUIICKOM arpapHOM IPOU3BOICTBE SIBJISETCSA CBETOKYJIBTYpa — BbIpa-



IIMBAaHUE PACTEHUH C LIEJIbIO TOJIYYEHHS YPOKasi B COOPYKEHUSAX C KOHTPOJIUPYEMBIMU IKOJIOTHYE-
CKUMHU (haKTOpaMHU ¢ MPUMEHEHUEM JIOTIOTHUTEIBHOTO K €CTECTBEHHOMY OOJTy4eHHS OT UCTOYHUKOB
CBeTa, MO0 TONBKO C MPUMEHEHNEM NCTOUHUKOB cBeTa [11, 15, 22]. B mpon3BoACTBE 3aIIUIIIEHHOTO
TPYHTa UCHOJIb3YIOT TEXHOJOTHIO JI0CBEUMBAHUS, KOT/Ia HU3KUW YPOBEHb €CTECTBEHHOMN COJTHEUHOM
paauanyy COpOBOKIAETCS KOPOTKUM CBETOBBIM JTHEM, U TEXHOJIOTHIO CBETOKYIIBTYPHI, KOT/Ia BbI-
palMBaHie PaCTEeHUI MPOUCXOIUT B UCKYCCTBEHHO CO3/IaHHOM CBETOBOM pexxkume [4, 22]. [Ipume-
HEHHE CUCTEMBI JIIEKTPOOCBEIICHHUS 00CCIIEUNBACT yIPABICHUE JAIUTEIHHOCTHIO CBETOBOTO JIHS U
WHTEHCUBHOCTBIO CBETOBOTO ITOTOKA B COOTBETCTBUH C arPOTEXHOJIIOTUYECKUMHU TPeOOBaHUAMH [35,
36, 39, 40]. Ucnionb3oBaHME MPABUIIBHOW TEXHOJIOTHHU OCBEIIEHUS B TEINTMYHOM ITPOU3BOJICTBE AAE€T
P IPEUMYIIECTB: BO3MOXKHOCTH MPOJIIUTH CE30H, BHIPAIIMBATH PACTEHUS KPYIIIbII TOJl; BO3ZMOXK-
HOCTb PaCUIUPUTh ACCOPTUMEHT BhIPAITMBAEMON MPOIYKIIMH; TOBBICUTH KOHTPOJIb HAJl IPOLIECCAMU
BEreTalyu, IBETCHUS U T.[1.; YBEIUYUTH YPOXKAHOCTh TEIJIMYHBIX PACTEHUM; YITYUIIUTh KAYECTBO
MPOAYKIIUW; TAPAaHTHPOBATh KPYIJIOTOAMYHBIE TTocTaBku oBotei [10, 15, 35, 37]. B ocHoBe paboThI
COBPEMEHHBIX TEIUIHI] 3aJI0)KEHbI TEXHOJIOTUU CBETOKYIIBTYPBI U THIPOIIOHUKHU, TIPU KOTOPOU B Ka-
4yecTBe cyOcTpara sl pacTeHU MPUMEHSIETCSl CIeUalbHO 00paboTaHHas MUHEpalTbHas BaTa —
MPaKTUYECKH HaeaIbHasi MOJIEb TTOYBHI [S]. XOTS B HACTOAILIEE BPEMSI POBOASITCS SKCIEPUMEHTHI
C WCIIOJIH30BAHUEM B Ka4€CTBE IPyHTa PUCOBOM IICIyXH, JIJAMUHAPHH U JPYTUX CYyOCTparoB.

[Tpu mpoeKTUPOBaHUH TETTMYHBIX XO3SHCTB 1 000PYI0BAaHUY OTACTHHBIX TETUIHI] CHCTEMaMHU
OCBEILEHHS BAKHOU OCTaeTCs MPoOiieMa MPOTrHO3UPOBAHUS U3MEHEHUSI MHTEHCUBHOCTH (DOTOCHH-
T€3a, CBI3aHHOTO C U3MEHEHUEM pekrMa ocBeleHus [35, 39, 41]. CooTBeTCTBYIOLIME MO MO-
T'yT NTOMOYb BHIOpATh ONTUMAIBHBIN PEKUM BBIPAIIIMBAHUS BHIOB U COPTOB PACTCHUN B 3aKPHITOM
rpynre [28, 37, 40].

Hanpumep, arpokomOunaT «l 0pbkoBCKHiD» B HIkeropoackoit o6macTu ¢ ceperHbI OKTIOps
2020 roma Hayaj BhIpAIMBATh OBOIIHBIC, 3€JICHHBIE IBETOYHBIE KYJIBTYpPHI B TEIUIMIAX HA CBETO-
KYJIBTYpE — UCKYCCTBEHHBIX MCTOUHHKAX CBeTa /I Ooiee 3 EeKTUBHOTO BHIPAIIMBAHUS PACTCHUMA
[33]. st aToro 4 ra Terumil ObUTH OCHAIIEHBI CUCTEMOM TOCBEYMBAHUS TSI KPYTIIOTOAMYHOTO MPO-

M3BOJICTBA OBolEH (puc. 1).




Puc. 1. Cucrema nmoncBeTKy B TEIUIUIAX arpokomiuiekca «l opbkoBckuin» [33]

[IporpammupoBaHue ypoKaHOCTH CETbCKOXO3IHCTBEHHBIX KYIABTYp — (hopMa HayYHO-METO-
JMYECKOTrO MOAX0/Aa K PEUICHHIO0 BOIPOCa YBETMUEHUS IPOIYKTUBHOCTH ILIOIIA/IEH, 3aHATHIX pac-
TEHUSIMHU, [Tl TOJTyYSHHSI MaKCUMaIbHO BO3MOYKHBIX YpOXaeB BBHICOKOTO kadecTa. [Iporpammupo-
BaHUE YPOKAMHOCTU HAYMHAETCS C pacueTa €€ MaKCUMaJIbHOM BETMUMHBI [0 YCBOCHHUIO COJTHEUHOM
SHEPrUU — OCHOBBI POTYKTUBHOCTH KYIBTYpHI [3]. Takxke B ycinoBusix pocta TapudoB Ha MIEKTPO-
SHEPIUI0 U MOCTOSHHOTO COKPAIIEHHUS 3a1acoB MPUPOTHBIX SHEPrOPECYPCOB, ONTUMU3ALINS TIPOU3-
BOJICTBEHHOTO TPOIIECCa CBETOKYIBTYPHI SIBIICTCS aKTyalIbHOM 3ama4eit [28]. PazpaboTka u coBep-
IICHCTBOBAHUE METOMIOB M3yUeHHsI ()OTOTEPHONNICCKON TYBCTBUTEIBHOCTH C IIENBI0 YBEITUYCHUS
HAJICKHOCTHU SIBJISIETCS] BAXKHOM COCTABJISIOIIEH MCCIIEIOBAHUMA MO OLIEHKE MUPOBOM KOJUIEKIIMH
BUP u 1151 ceneknnoHHOTro MpoIecca pa3IMuHbIX CelTbCKOXO03sIMCTBEHHBIX KYAbTYD [32].

1.3. ArpoOuosiornyeckne XapakTepruCcTUKHU €cAJIaTa

3eneHHbIC (OT CIIOBA «3€JIEHBY») OBOIIHBIE KYIBTYPhI, K KOTOPBIM OTHOCHUTCS CallaT, UMEIOT
00JIBIIIOE CETbCKOXO03SIMCTBEHHOE 3HaUeHUE. PacTeHus 3TOi rpyIinbsl MOPO3OCTOMKH, YTO TIO3BOJISET
JIETKO BBIPAIIMBaTh UX B TEIUIMYHBIX YCIOBUSX (pUC. 2), U CKOPOCIIENBI, YTO MO3BOJISIET BHICEBATH

WX B HECKOJILKO TIEPHOJIOB B TEUCHHUE TO/1a — TO €CTh MPAKTUIECKH KpyrioroanyHo [ 19, 23].
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Puc. 2. BeipanuBanue canara B TEIDIUIE arpokoMIniekca «l opbkoBckuii» [33]

Canat, W JaTyk MOCEBHOM, WK canat-naryk (Lactuca sativa L.) — OJHOJIETHEE OBOIIHOE
pacTeHue cemelicTBa acTpoBbIX (Asteraceae). [IuimmeBoe 3HaUCHIE UMEIOT JIUCTHS callaTa (JTMCTOBBIX
COpTOB), KOYaHbI (KOUaHHBIX COPTOB M COPTOB POMAH), PEKE — YTONIIEHHBIN cTe0eIb (CrapKeBhIX

coptoB) [34]. Canat moceBHOM XapaKTePU3yeTCs BRICOKOW T€HETHYECKOM Pa3HOO0Pa3HOCTHIO U3-3a



€ro reHeTUYECKOW TIPUPOJIbI U CIIOKHOU CUCTEMBI OKyIbTypuBanus [12]. KyneTypa canarta BKIIO-
yaeT B ce0st 7 MOp(HOTUIIOB: KOYaHHBIN ¢ MACITHUCTON KOHCHUCTEHIMEH JIMCTa; KOYaHHBINA C XpY-
CTSIILEN KOHCUCTEHLMEN JIMCTa; POM>H; CPBIBHOM; CIIAp)KEBBIN; JIATUMHCKHID) (IIOJyKOYaHHBIN);
MacauyHblid [12, 30]. B HacTosiiee Bpems B ['ocygapcTBEHHOM peecTpe CENeKIMOHHbBIX JOCTHXKE-
HUM 3apeructpupoBano 345 coptoB canara [12].

Pactenus canata 061a1aloT IICHHBIMH MTUTATEIBHBIMHA U JUETUYECKUMH CBONCTBaMU. B mx
no0erax CONEPKUTCS MHOTO pa3nudHbiX BuTamMuHOB — C, P, PP, By, B2, npoButamuna A, npocra-
TOYHO MHOTO COJIEW KaJiusi, KaJIbLIUsI U MUKPOAJIEMEHTOB — MeNY, HoJa, MOIuOieHa, JKkeres3a, Map-
rasia, 6opa [19, 34]. B mieuHOM CcOKe MOOETOB cajiaTta COACPIKUTCS alTKaJIOWT JIAKTYITUH, TPHIAL0-
U eMy TOPbKOBATBIi BKYC U OOJIQIAIONINI PSIIOM JIeYeOHBIX CBOMCTB. MSIKOTH MOOETOB canara
COIepkHUT B cpeaneM 3,8-9,6% cyxux Bemiects, 0,5-4,3% caxapos, 1,2-2,3% Oenka [34].

Canar — cBeToII00MBOE pAaCTEHHUE; 7Sl €T0 POCTa HEMPEPHIBHOE OCBELICHHUE JOKHO COCTaB-
nsTh He MeHee 10 yacoB B cyTku [15, 33]. OnTumaneHas Temneparypa s ero pocra — +18-20°C,
HOUbIO — OT +5 110 +10-12°C. Monoasie pacTeHusl cajiata XOpoIlo MEPEHOCAT 3aMOpo3Ku 110 -1-2°C.
Paznuyaror ckopocnensie (MOkHO cooupats Ha 30-45-it IeHb TocIIe OSIBIICHUS BCXO/I0B), Cpe/IHe-
crienble (MHTEHCUBHBIN pocT 45-80 nueit) u mo3aHecnensie (poct 1o 80-100 aueii) copra canara. B
TEIJIMYHBIX KYJIbTypax ropa3o yalie MCIoJIb3yITCs CKopocnenbie copta [31].

OTKpBITEIM CLIOCOOOM cajiaT BRIPAIIMBAIOT PACCAION M MTOCEBOM B TPYHT; B TEIUIMIAX YaIlle
BCET0 THJIPONIOHHBIM CIIOCOO0M (B BoJie 0€3 TTOYBBI). YPOKalHOCTh cajlaTa B OTKPBITOM TPYHTE MO-
ket nocturarsk 160-280 my/ra, B Termmax — 10 400 w/ra [31, 34]. Jlns BeIpaiuBaHus B 3alTUIIIEHHOM
TPYHTE C LIEJIbIO MOTY4YEHHS BBICOKON YpOKalHOCTH M XOPOIIMMHU MOTPEOUTENbCKUMU KayeCTBaMU
BBIBEJICHBI COPTA, 00JIAAOIIIE TIOBBIIICHHBIMUA TPEOOBAHUSIMU — JOCBEUMBAHKE, OOCCIICUCHUE aB-
TOHOMHBIM MUHEpAIILHBIM MMUTAaHUEM, MPOTOYHOW THUPOIIOHUKON, HEOOXOIUMOMN BIAXKHOCTBIO U
Temreparypoi Bozayxa. [loaToMy k TakuMm copTam MpH WX BBIBEICHUN B arpOOHOJIOTUH ITPEbSBIIS-
10TCs1 O0Jiee BBICOKHE TpeOOBaHUS, YEM JIJIsl CaJOBO-OrOPOIHBIX. B 3amuiienHoM rpyHTe copra ca-
JaTa JIOJKHBI OTJIMYAThCS TAKUMH CBOMCTBaMU, KaK CKOPOCIENOCTh, YPOKAWHOCTh, IPUCIOCOOIICH-
HOCTb K CBETOKYJIBTYpPE, BBIDABHEHHOCTb pacTeHui [9, 30].

OCHOBHBIMH TOKA3aTEISAIMH, XapAaKTEPU3YIOIMMH IPOAYKTUBHOCTh Calara, BJISIOTCA Cpea-
HU€ 3HAYEHUS BBICOTHI M CYXOM MacChl paCTeHUS, CPEAHSS IIIONIA1b JIUCTA U IUCTOBOM nHIEKC [30].
BripamuBanue canara B 3aKphITOM TPYHTE ¢ TEXHOJIOTHEN IOCBEUMBAHHSI 00eCTieunBaeT (OPMHPO-
BaHUE Yy HETO KOMIIAKTHOM JIMCTOBOM PO3ETKU U XOPOILO Pa3BUTON KOPHEBOM CUCTEMBI. JlInTeNb-
HBIA NIEPUOJT JOCBEUMBAHUS paccajibl Takke oOecreynBall IPUPOCT MaccChl cajara B CpeJHEM Ha
10% [1, 7, 23].

Canar pa3ubix (hopM — OUEHB paCIPOCTPaHEHHAS HA TEpPUTOpUHU Poccuu 3eneHHas KyabTypa.

C 2002 rozna B Poccun HabmroaeTcest ak TUBHBIN MEPHO/T YBETUUEHHSI 00beMa MPOU3BOJICTBA CallaTa.



BeipamuBanue 3Toi IpoAyKIIUH B CEIbCKOX03IHCTBEHHOM IUIaHE CTAHOBUTCS 3 PEKTUBHBIM U BbI-
COKOpEHTa0eIbHBIM MTPOU3BOACTBOM. HanbombIme miomia iy o/ caJaTHBIMA KOMILIEKCAMH HaXo-
nated B LlenTpanbHoM okpyre — mout 50% Bcex III0IAAei, 3aHThIX KyJIbTypoil casnaTta B Poccuu.
HemHoro Menblne momaaen pacnoyioxeHo B [IpuBomxckom n CeBepo-3anaaHom okpyrax [23]. B
HacTosmiee Bpems B Poccuu mpousBoicTBo canata qocturaet 15 000 1/rox Ha o6med mumomaau 700-
800 ra, 94TO HE MOKPBIBAET MOTPEOHOCTH MPOIOBOILCTBEHHOTO PhIHKA HEJOCTATOYHO /IS Y IOBIIE-
TBOPEHMSI [TOKYIATENBCKOTO CIIpOca Ha 3Ty mpoaykuuto [12].

ITo manabiM DAO (ITpogoBOIBCTBEHHAS M CENTBCKOXO03sMCTBEHHAS opraHu3aius O0beIHeH-
HbeIx Hanuit), B 2022 roay canatsl mpousBoawn B 106 ctpanax [38]. [IpuBeaem npon3BoACTBEHHBIC
NIOKa3aTeJM CTPaH, JI0Jsl KOTOPBIX B OOLIEMHUPOBOM BasloBOM cOope cocrasisier Oonee 1% [38].
Bonbmas gacte BamoBoro cbopa u moceBHo# mutomanu (75%) npuxomutcs Ha Kurail, Uaauro u
CIIA. bonee monoBUHBI MUPOBOM MOceBHOM miomanu npuxonutcs Ha Kurait (51,6%). 3a uccie-
JyeMBbIH TIEpUO/I B cTpaHe HaOmomaercst poct 1-2% exeroano. Ha momro Muanu npuxoautes 14%
noceBHOM 1uromany, a B CIIA B nmonropa pasa mensiie — 9,1%. BanoBoii cOop canata B Kutae
0o0JIbIIIe, UEM Y BCEX OCTATIBHBIX CTPAH BMECTE B3ATHIX, €0 J0JIS B OOIIEMHUPOBOM COOpPE COCTABIISIET
56,4%. Bropoe mecto 3anumarot CILA (14,3%), 3T0 cBsI3aHO ¢ HU3KOM — B 3,5 paza MeHbILIE cpell-
HEMUPOBOH — ypokaliHOCThIO B MHnu, nonst koropoit coctasuna 4,1% [38].

1.4. BoiBoasbl 1o 1 riiase

Canar Kak CellbCKOXO035UCTBEHHAs KyJIbTYpa UMEET BaXKHOE MUIIEBOE 3HAUCHUE U IIUPOKHI
CEIbCKOXO03MCTBEHHBIA apean. B pocCHIICKOM CeNbCKOM XO03SMCTBE UMEETCS JOCTATOYHO MHOTO
copToB ¥ MOop(hodhopM cajiaTa, MO3BOJISIONINX 00SCIIEYUTh BKYChI IOTPEOUTENCH i COOTBETCTBOBATH
0COOEHHOCTSIM TEXHOJIOTUH BHIpAIIMBAHUS B Pa3IUYHBIX X03siicTBax. CanaTt Kak arpoonoioruye-
CKUI OOBEKT B IIEJIOM HECIIOKEH B BhIpamuBaHui. OH UMEET KOPOTKUH CPOK CO3PEBAHUS U MOXKET
BBIpAIIMBATHCS 10 6 HUKIIOB B TOI.

[ToBbIlIeHUE YpOKAIHOCTH cajlaTa Ha UMEIOIUXCS 3aKPBITHIX (TEITMYHBIX ) TUIOIIAASX BbIpa-
[IMBaHUS — BakKHasl arpoOuonorndeckas mpoodnaema. Camplii IEPCICKTUBHBINA HCTOYHHK YBEIUYE-
HUS 2PPEKTUBHOCTH ypOKasi B 3aKPHITOM TPYHTE — BhIPAIIMBAHUE cajlaTa C UCIIOIb30BAHUEM TEX-
HOJIOTHH JTOCBeYHBaHwMsI. [Ipr 7TOM BaKHON arpoOHOIOTHYECKOM 3a/1a4uei 0CTAeTCs IIOUCK MH/IUBH-
yalbHOTO PeXHMa OCBEIIEHUS (JIOCBEeUMBaHMsI) Ui KYJIbTYphI cajlaTa B IIEJIOM U €T0 OT/IEIbHbIX

COpTOB.

2. MATEPUAJIBI U METOAUKHN NCCJIEJOBAHUSA

2.1. MarepuaJjibl HCCJIEIOBAHUS

OObekT Hamero skcrepuMenTa — canar (Lactuca sativa L.) copta «Azapt». Canar 3eneHbli
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cpenHecnenbiii. Po3eTka TMCThEB MOMYNPSMOCTOsIYAs!, pa3Mep JUCTa CpeHuid, opma JTUCTa Bee-
poOpasHasi, Kpail CHIIBHO BOJHUCTBINA (puc. 3). [l SKCieprMeHTa MBI B3SUIM PACTEHUS caliara,
nperocTaBlieHHbIe HaM Kadenpoi ¢uznonorun u 6unoxumun pacreanii HHI'Y um. H.U. Jlo6aues-
ckoro. PacTenus octaymce mocse mpoBeAeHUs IpYroro skcnepumenTa (puc. 4). M1 BeIOpanu pacre-
HUS1, HAXOASIIMECS B KOHTPOJIBHOM IpyIIE, HA KOTOPHIE HE OKAa3bIBAJIOCh HUKAKOTO BO3JCHCTBHUS, U
CoziepKaBLIMECS MPU OCBELLIEHUH C MCKYCCTBEHHBIM PEKMMOM, aHAJIOTMYHBIM €CTECTBEHHOMY (16

yacoB cBeTa + 8§ yacoB TeMHOTHI) [28] (puc. 3).

Puc. 3. Canar (Lactuca sativa L.) copta «Azapt» [33]

Puc. 4. Pactenue canara B KyOMKe MUHEPAJIbHOMN BaThl

Casar BbIpaImBaiICcsl B TpOyOOKCax, 3aKPhIThIX CBETOHEIPOHUIIAEMBIMU TeHTaMu. McTouHu-
KOM ocBelleHust 0butn 3 nyroBble Harpuenblie TpyoOuarsie namsbl (ElectroX Bloom HPS) morino-
ctbio o 250 BT. Jlammibl HacTpanBaJIMCh Ha aBTOMAaTHUECKYIO IPOrpamMMy HOAIeP>KaHHUsI CBETOBOTO
pexxuma (cBeToBas (paza, peKUM «II€Hb») U BBIKIIOUEHHUEM Ha OMPESICHHBIN Mepuoy] (TeMHOBAs
(haza, peKUM «HOYBY).

MpI BBIIBUHYJIH TIPETIONIOKEHUS O TOM, MOKEM JIX MBI UCTIOJIb30BATh MOyYCHHBIC HAMU pac-
TEHHUSI, U O TOM, KaKHX PE3yJIbTaTOB MbI JKIAEM ATOTO IKCIIEpUMEHTa. [1JIsl OLCHKH MPOIyKTUBHOCTH
HAINX 3KCIEPUMEHTAITBHBIX PACTEHHI MBI BBIOpAIIM 2 TIOKA3aTellsi: YUCIIO JINCThEB U MACCy pacTe-
HUSL.

Obwas cunomesa uccie008anus: P U3MEHEHUN PEXMa OCBEILCHUS C YBEIIMYEHHEM JJTH-
TEIPHOCTH CBETOBOTO IEpHUOJa YPOKaWHOCTh PACTEHUIl cayiara, BBIPAIMBAEMOrO B 3aKPHITOM
TPYHTE, TIOBBICHTCSI.

Pabouue cunome3wl: Tunioresa 1: Bce TPyIIBI pacTeHUH casara (BBIOOPKH ) M3HaYaIbHO (3aMep
1) UMeIOT 3HAYMMBbIE OTJIMYMS 110 KOJTMYECTBEHHBIM ITapaMeTpaM — BECY U KOJIMUECTBY JIUCTHEB;

THUIIOTE3a 2: BCE IPYIIBI pacCTeHUH cajara, IPOU3pacTaloIIUX MPH PA3HBIX PEKMMaX OCBEIIIe-

HUS, yepe3 7 JHel (3amep 2), UMEIOT 3HAYMMbIE U3MEHEHUS 10 KOJIMYECTBEHHBIM IapameTpam —
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BECY U KOJIMYECTBY JIUCTHEB,;

runoresa 3: Bce rpymIbl pacTEHUN cajara, IpOU3pacTaloLIMX MIPU pa3HbIX PeKUMax OCBELIe-
HUS, Yyepe3 7 qHei (3amep 2), IMEIOT 3HAaYMMbIe OTIIMYHS [0 KOJTMYECTBEHHBIM ITapaMeTpaM — BECy
U KOJINYECTBY JIUCTHEB.

2.2. MeToauKHu HccJaen0BaHus

Canar BeIpamuBacs Metogom ruapononuku [40]. Canar poc B KyOMKax MUHEPAIbHOH BaThl,
HAXOSIIEHCS B TNIACTUKOBBIX ropioukax (puc. 4). KyOuku MuHepanbHOM BaThl ObLIH MPOMUTAHBI
MUTATENIbHBIM PACTBOPOM, COZIEPIKAIIMM KOMIUIEKC ynoOpeHuid. J{Jsl morBa Mbl UCIIOJIb30BaNIN TO-
TOBBIII MATOYHBIN PACTBOP MUKPOIJIEMEHTOB, B KOTOPOM Ha 1 j1. BoabI conepxkanock H3BOs; — 2,86
r; MnSOs4 — 1,8 T; CuSO4 — 0,08; (NH4)6Mo07024* 4H>O (MonubaeroBokucbIid ammonuit) — 0,1 T.
Pabouwnii pacTBOp 111 MOJIKMBA FOTOBMIIM U3 pacueTa 1 Mi1 MmaTouHoro pactBopa Ha 1 11 Bosl. [lonms
KyOMKOB C MUHEPAJIbHOMN BaTON BBIMOIHSIICS IO MEPE UX BBICHIXAHUS.

MBpI HCTOIB30BaIM METOT JTAOOPATOPHOTO SKCIIEPUMEHTA C aHAJIM30M KOJIMYECTBEHHBIX Mapa-
METPOB PACTEHUsI, BAXKHBIX JJIs ONPEAeTIeHUs MPOAYKTUBHOCTH canara [30]: KoinuuecTBa JIMCTHEB
(cueTHBIN TIapaMeTp) U MacChl pacTeHust (MepHbIi mapametp) [21]. 3amep Guomacchl TPOBOAMIN
BCET0 PAacTeHMsI, aKKypaTHO BbIHMMAasi KOPHEBYIO CHCTEMY, B3BEILIMBas Ha J1JaOOpaTOpHBIX Becax, a
3aTeM aKKypaTHO MOMeEIIast pacTeHue (3ampaBiisis KOPHEBYIO CUCTEMY) CHOBA B KyOMK MUHEPaIbHOM
BaThbI.

J1J1s1 SKCTIeprMEHTa MBI BBIOPATH 3 CBETOBBIX PEXKHMA:

* 1: KOHTPONBHBINA — OJIM3KHI K €CTECTBEHHOMY B cpeaHeit nmonoce Poccun (cBer — 16 yacos,
TEMHOTA — § 4acoB),

* 2:C COKpallleHHEeM TEMHOBOTO Ieproia Ha 4 yaca OT €CTeCTBEHHOTO (cBeT — 20) 4acoB, TEMHOTA
— 4 gacoB),

* 3: ¢ UCKITIIOYCHHEM TEMHOBOTO Tieprofia (24 yaca cBer).

Cxema uccneoosanusi:

1. Pactenus paznenunu Ha 3 rpymiibl
(mo 15 mTyk), yCTaHOBJICHHBIC HAa Pa3HBIX
cTemtaxax (puc. 5).

2. B nepBblil 1eHb 3KCIIEPUMEHTA MbI
MPOBEM TEPBUYHBIE 3aMepbl PACTCHHUH:
YHUCJIO JIMCTHEB M OOIIYyI0 OMOMaccy pacre-
HUN (A7 YCTAHOBJICHUS OJHOPOJHOCTHU

pa3AeIeHHbIX TPYI).

Puc. 5. Pactenus canara B rpoyOOKce ¢ TIOACBETKOM
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3. Ilocne aToro pacTeHust IOMECTHIIM HA YIAJIIEHUU JPYT OT JIpyra B TEMHOM ITOMEUIEHUHN Ha
creraxu (puc. 3) ¢ pa3HbBIMH BapuaHTaMH MOJCBETKU: 1) KOHTPOJIb — CBET — 16 yac., TeMHOTa — 8
yac.; 2) cBer — 20 vac., TemHOTa — 4 4ac.; 3) 24 4aca cBeT. PexkuM OCBEIIICHUS YCTaHABIMBAINA HA
ABTOMATHUYECKYIO PETYIISIIHIO C 33IaHHON ITTUTEIHHOCTHIO BKIIFOUCHUS M BEIKITFOUCHHUST OCBEIIICHHUS.

4. Yepes 7 qHel Mbl TPOBETH MOBTOPHBIE 3aMephl YMCIIa JTMCTHEB U OMOMAcChl y BCEX pacTe-
HUM.

5. 3areM MbI 00pabOTaIM MOTYYCHHBIC PE3YIBTAThI IKCIIEPUMEHTA JIJIsl OIICHKH d(PPEeKTHBHO-
CTH BBIOPAHHBIX HAaMH PEKUMOB OCBEIICHHS. B McclienoBaHIH Mbl aHATH3UPOBAITN KOJTMYECTBEH-
HBIC TTApaMETPhI: KOJIMYECTBO JINCTHEB M Maccy pacteHus. J{is o0pabOTKH JaHHBIX UCTIONb30BaHbBI
METO/Bl MaTeMaTHYeCKON CTaTUCTHKU (pacueT cpeanero, t-kpurepusi CtpronenTa) [2, 13]. Crartu-
cTHUYecKasi 00paboTka mpoBoauiIack B mporpamme Microsoft Excel [16].

2.3. BeiBOabI 10 2 1IaBe

Hamu Obiti BEIOpaHBI METOBI M MATEPUAITBI, TTO3BOJISIFOIINE OPraHU30BaTh SKCIIEPUMEHT C
MUHHMaJIbHBIMU BPEMEHHBIMH U SKOHOMUYECKUMHU 3aTpaTaMH, HO C JOCTaTOUYHO OOJIBLINM YHCIIOM
Ouonornyeckrx 00bEKTOB U YCIOBUSIX, JOCTATOUYHBIM JUIS OpraHu3aluu sKkcnepumenTa. [logpobHoe
OIMKCaHUE TTAHA-CXEMbI SKCIIEPUMEHTA TIO3BOJIMIIO HAM €ro0 JIETKO OPraHU30BaTh.

[Ipu noBTOpEHNN ATOrO IKCHEPUMEHTA PEKOMEH]1yeM MPOBECTH €r0 MPHU UCIOIB30BAHUU T10-
IUIaBKOB M3 MEHOIIACTA Ha MOAIOHE C BOAOM, YTOOBI pacTeHHUs JIerye BBIHUMAINCh I B3BELINBA-

HUS 03 OBPEXKACHUS KOPHEBOM CUCTEMBI, U ObLIO MPOIIIe TOMECTUTh UX 00PATHO B MOIOH.

3. PE3VJIBTATBI U UX OBCYXXKJIEHHUE

3.1. CpaBHeHHe IEPBOHAYAIBHBIX BBIOOPOK pacTeHHMI MeKIy co00i

Jst TOro, 9TOOBI YCTAaHOBUTH JIOCTOBEPHOCTh M3MEHEHHI PaCTeHUI caliaTa, Tpou3pacTaro-
HIETO IPU Pa3HBIX PEKHMax OCBEUIECHUS, HAM HYXXHO YTOYHUTb, SBJSAIOTCA JIU NIEpBOHAYaIbHbIE
IpyNIbl pa3/eleHHbIX HaMU PacTEHUI OJHOPOAHBIMH IO MX KOJIMYECTBEHHBIM IapamMeTpaM —
CpeAHeMY YHCITy JJUCThEB U Macce pacTeHuil. B Tabnuue A npuiioskeHus 1 mpencTaBieHbl OKa-
3areju MapaMeTpoB pacTeHUH canara, MoJIy4YeHHbIe HaMU MPU EPBUYHBIX U MIOBTOPHBIX (Uepe3
7 nueit) 3amepax. [IoCKONBKY CpeHHE IMOKa3aTelid BCEX BBHIOOPOK IO BCEM IOKa3aTelisiM pa3-
JIMYHBI, B pacyeTax Mbl UCIIOJIb30BaJN t-KpuTepuilt CTbIOEHTA.

CpaBHeHHE TIEpBUYHBIX BRIOOPOK MEX Ty co00ii 1o uyuciy aucTbeB (Tadu. 1) mokasasno, 4to
tokenep. BO BCEX 3-X CPAaBHEHHUSAX BBIOOPOK MEXIY COOON MEHBIIE treop., TOITOMY TOCTOBEPHOCTH
pa3nuuMii MeXy MepBOHAYaIbHBIMU BBIOOPKAMHU IO YUCIY JUCTHEB Y pacTEHUN cajlaTa CTaTH-

CTUYCCKH HE 3Ha4YMMa.
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CpaBHEHHE MTEPBUYHBIX BEIOOPOK MEXKTy COOOM 0 Macce pacTeHui (Tabi. 2) mokasaio, 4To
tokenep. BO BCEX 3-X CPABHEHUSX MEHBILE treop., [IO3TOMY JOCTOBEPHOCTH Pa3aMYUil MEKAY NEPBO-

HadYaJlbHBIMHA BBI60pKaMI/I 10 MacCce paCTeHI/Iﬁ cajaTra CTaTUCTHYCCKH HEC 3HA4YMUMaA.

Tabmuna 1
CpaBHEHHE TIEPBUYHBIX BHIOOPOK MEXIY COOOH MO YHUCITY JINCTHEB
(mpuBeneHs! 3HaUeHUS t-CThIOCHTA SKCIIEPUMEHTATbHBIC™)
No BEIOOpKH 1 2 3
1 - 1,54 0,65
2 - - -1,07
3 - - -
*treop. = 2,049; "ncio creneHeit cBoooaer = 15+15-2=28; o = 0,05
Tabnwuma 2

CpaBHEHHE TIEPBUYHBIX BEIOOPOK MEX Ty COOOM TIO0 Macce pacTeHUM

(mpuBeneHs! 3HaUeHUS t-CThIOCHTA SKCIIEPUMEHTATbHBIC™)

Ne Bo1OOpKH 1 2 3
1 - 1,59 0,94
2 - - -0,81
3 - - -

*treop. = 2,049; uncio creneneit ceobopl = 15+15-2=28; o= 0,05

Takum 06pazom, nmoaTBepxkaaeTcs Bepcust 0 BRIABUHYTOM HaMH pabodeid TUIOTE3bl 1: Bce
TPYIIIBI pAaCTEHU cajaTa (BRIOOPKH) M3HAYAIBHO (3aMep 1) HE UMEIOT JOCTOBEPHBIX OTJIMYUHN TIO
KOJINYECTBEHHBIM ITapaMeTpaM — BECY U KOJIMUECTBY JIMCTHEB. TO eCTh BHIOOPKU pAaCTEHHIA, Ha KO-
TOpbIE OHU OBUIM pa3lesieHbl B Hadaie, JOCTOBEPHO HE OTIAMYAIOTCS JPYT OT Jpyra Mo YUCIy JIU-
CTBEB U MACCE PACTEHUM.

3.2. CpaBHeHHEe U3MEHEHUS TAPaAMeTPOB BbIOOPOK pacTeHuil
nocJje IKCnepuMeHTAa
Uepes 7 mHel mocne Havyalla SKCIIEPUMEHTa Mbl TIOBTOPHO M3MEPUIIH O0IIyI0 Ouomaccy u

YHUCJIO JJUCTHEB Y BCEX pacTEHUM cajara (puc. 6).

Bri6opka 1 Bribopka 2 Bri6opka 3
(pexxuM ocBenieHus 1) (pexxuM ocBenieHus 2) (pexxuM ocenieHus 3)
Puc. 6. ®oto pacTeHuii Ipu pa3HbIX PeKUMaxX OCBELICHMs uepe3 7 qJHeH

3areM MBI pacCUUTaIN CPEIHUE MOKA3aTEeNH M0 KaXKI0W 13 BBIOOPOK PACTCHH, TPOU3paCTaB-
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IIMX MPU Pa3HbIX pexkUMax ocBelleHus. Ha ocHOBe 3TUX JaHHBIX Mbl OLIEHWJIN JOCTOBEPHOCTH U3-
MEHEHHUH MapaMeTpOB PacTEHUIl caniara mocie 3kcrepuMenTa (tadm. 3, 4). JIocToBepHOCTh CPETHIX
M3MEHEHUN pAacTEeHUM cajara Moclie SKCIEPUMEHTa 0 YMCITY JUCThEB OKa3alach CTaTUCTUYECKU

3HAUUMA: tyrenep. IO 3aMepaM uepe3 7 IHEeH BO BceX 3-X BBIOOPKaX OOMbIIE treop (TAOM. 3).

Tabmuma 3
JI0OCTOBEpHOCTH U3MEHEHUH PACTEHUM M1OCIIE HKCIIEPUMEHTA 110 YUCITY JIUCTHEB
Ne Bb1OOpKH t-okcmep.*
1 -9,90
2 -7,85
3 -9,00

*treop. = 2,049; uncio creneneit ceobopl = 15+15-2=28; o= 0,05

Jl0CTOBEPHOCTH CPEAHUX U3MEHEHUH PACTEHMI cajara Mocie SKCIepUMeHTa o Ouomacce
TaKXe 0Ka3aJjach CTAaTUCTUYECKH 3HAYMMA: tyxcnep. TIO 3aMepaM uepe3 7 AHel BO Bcex 3-X BHIOOpKax

00bIIIE treop (TAOM. 4).

Tabnuna 4
JlocTOBEpHOCTh M3MEHEHU PACTEHUH MOCIE YKCIIEPUMEHTA 10 MACCE PACTEHUM
No BEIOOpKH t-akcmep. *
1 -10,20
2 -10,53
3 -7,08

*treop. = 2,049; uncio creneneit ceobopl = 15+15-2=28; o= 0,05

Takum o0Opa3om, oATBEpKAaeTCs BepcHs | BBIABUHYTOM HamMH paOodei TUIIOTE3Hl 2: Bce
IpyNIbl pacTeHUN cajara, MPOU3PacTAIOLIUX MPU PAa3HBIX PEKUMaX OCBELIEHMS, uyepe3 7 NHel
(3amep 2), UMEIOT 3HAYMMbIE U3MEHEHUS M0 KOJIMYECTBEHHBIM MTapaMeTpaM — BECY U KOJIUUYECTBY
muctbeB. To ecTh mpu Beex 3-X pexuMax OCBEIICHHs, KOTOPbIE MbI UCIIOIb30BAIU B OIBITE, pac-
TEHHsI cajara YBEIMYHIN YUCIIO CBOUX JIMCThEB U OMomaccy. [1pu 3ToM pu yMEHBIIEHUH ITTHHBI
TEMHOBOTO TEepPHO/ia B BEIOOPKAX pAaCTeHUI MOCTENIEHHO CHMXKAeTcsl Macca pacteHuit. Ho uucio
JIUCTHEB MPH TTOJIHOM OCBEIIeHUH (24 yaca/cyTku) oOpa3yeTcsi B CpeiHEeM OOJIbIIe, YeM ITPH CHH-
JKEHUH BpEMEHU TEMHOTHI Ha 4 Jaca.

3.3. CpaBHeHue BHIOOPOK pacTeHH MexKIAy cO00H Mmocjie IKCIePUMEHTa

Jnist TOro, 4TOOBI YCTAaHOBUTH JOCTOBEPHOCTD Pa3IMUUil CpEIHUX MOKa3aTesiell BTOPUYHBIHN
BBIOOPOK pacTeHWi canara (IMocje SKCIEPUMEHTa), HaM HY)KHO YTOYHHUTH, SBJISIFOTCS JIU OTH
TPYyNIbl PACTEHUN TMOCJE SKCIEPUMEHTA CXOJHBIMU IO MX KOJIWYECTBEHHBIM Mapamerpam. Jliis
3TOTO MBI CPAaBHWJIM BTOPUYHBIE BRIOOPKU MEXAY cO00# — MO CpeqHEeMy YHCIY JIUCTHEB U OHO-
macce (Tabm. 5, 6).

CpaBHEHHE BTOPUIHBIX BEIOOPOK MEX Ty COOO0M 1O YHCITY JTUCThEB (Tab. 5), TOKa3aio, 4To

B cpaBHEHUX BBIOOPOK 1 112, 1 U 3 tyicnep. O0MBIIIE treop., TOITOMY JOCTOBEPHOCTD PA3IMUNN MEXKIY

14



BTOPUYHBIMHU BI)I60pKaMI/I paCTeHI/II\/'I cajiara 1o 4YucCJly JUCTbEB CTAaTUCTUYCCKH 3HAYUMaA.

CpaBHEHHE BTOPUYHBIX BBIOOPOK MEXy COOOH MO YMCITY TUCThEB (Tl 6), mokas3alo, 4To

pasiinius MCXKAYy BTOPHUIHBIMUA BI:I60pKaMI/I cajiara 110 Macce paCTeHI/Iﬁ CTaTUCTUYCCKH 3HAYMUMBI:

tokenep. B CPAaBHEHUSX BBIOOPOK 1 1 2, 1 1 3 GonbLIe treop.,

Tabmuma 5
CpaBHeHHE BTOPUYHBIX BEIOOPOK MEXKIY COOOM MO YHUCITY JTHCTHEB
(mpuBeieHbI 3HaueHNS t-CThIOJICHTA SKCIIEPHMEHTAIBHEIE )
No BEIOOpKH 1 2 3
1 - 5,03 3,95
2 - - -1,15
3 - - -
*treop. = 2,049; uncio creneneit ceobopl = 15+15-2=28; o= 0,05
Tabmuma 6

CpaBHEHHE BTOPUYHBIX BHIOOPOK MEKIY COOOM 1O Macce pacTeHUMH

(mpuBeneHsl 3HaYeHUS t-CThIOZICHTA DKCIIEPUMEHTaTbHBIC™)

Ne Bo1OOpKH 1 2 3
1 - 5,76 5,78
2 - - 0,55
3 - - -

*treop. = 2,049; uncio creneneit ceobopl = 15+15-2=28; o= 0,05

Takum 00pa3oM, YaCTUYHO MOJTBEPKAACTCS BepcUsi | BBIABUHYTOW HaMu paboueid Turo-

Te3bl 3: 1-s1 BRIOOpKA pacTeHmit canaTa uepe3 7 qHel (3amep 2) uMeeT 3HaYUMBbIe OTIUYHS 110 KO-

JMYECTBEHHBIM [TapaMeTpaM — BECY U KOJIMYECTBY JHCThEB — OT BBIOOPOK 2 u 3. To ecthb 1ist pac-

TEHUH canara, y4acTBYIOIIUX B KCIIEPUMEHTE, 110 €ro pe3yabTaraM MOXKET ObITh BbIOpaH Hanbo-

nee 3QpGEeKTUBHBIN JJIs1 TPOU3PACTAHUS PEKUM OCBEILICHHUS.

AnHanu3 u3MeHEeHUH CpeHUX NToKa3aTeleil BHIOOPOK pacTEeHH canara B X0/Ie SKCIIEPUMEHTA

(puc. 7, Tabn. b npunoxeHus ) mokasas, 4To MPH YBETUYEHUH JUIUTEIHOCTU TIEPHO/IA OCBEIEHUS

3¢ (EeKTUBHOCTh MPUPOCTA PACTEHUI 110 BCEM U3MEPSEMbIM IapaMeTpaM Majaer.

o0

S = N Wk 0 N

——16 20

(3amep 2)
24

710 SKCTIEPUMEHTA TOCIIE IKCIICPUMEHT:
(3amep 1)

15

16
14
12
10

8

(=3 NS )

A0 DKCIICPUMCHTA IIOCJIC SKCIICPUMCHT:

(3amep 1)

—0—16

20

(3amep 2)
24



A. JIlnHamMuKa 4uciia TMCThEB PACTEHUM. IIIT. b. /Ilunamuka maccel paCTEHHU, T.
Puc. 7. lunaMuka nokasatesniei pocra cajnara mpy pa3ndHbIX CBETOBBIX pekuMax (yKazaHa

AJIUTCIIBHOCTH CBCTOBOI'O MEpHUOda B CYTKH, qac.)

Buaumo, 310 mpoucXoauT u3-3a HeA0CTaTKa TEMHOBOU (a3bl pocTa, KOTOpasi OUeHb Ba)KHA
JUTSL IBIXaHUS] ¥ DKOHOMUH YHEPTUU PACTEHUIA.

3.4. BeiBoanl o 3 riiase

PacTenus, KOTopble MbI B3sUIN AJIs1 HAILIETO OIbITA U Pa3AeaWIN Ha 3 3alUIaHUPOBAHHbBIE HAMU
BBIOOPKH, HE UMEIOT IOCTOBEPHBIX PazIMuuil MeKAY cOO0M IpU BEIOPAHHBIX MEPHBIX IMapaMeTpax
—Macca paCTeHHUI U YHUCIIO JIUCTHEB.

Pe3ynbrarel moBTOpHOTO 3aMepa (uepe3 7 IHel) moKa3ajiu, YTO MOCIe MTPOBEICHUS SKCIIEPHU-
MEHTa C COAECPKaHUEM PACTEHUM caara IPU pa3HbIX PEKUMaxX OCBEIIECHHS KOJINYECTBO JUCTHEB
y cajiata JOCTOBEPHO HHTEHCUBHO YBEJIMUYHUBAETCS B CIIy4ae BCEX PEKUMOB OcBeleHus. [Ipu stom
OJTHA U3 BEIOOPOK pacTeHU canara yepe3 7 AHeH (3amep 2), UMeeT 3HAYMMbIE OTIIHYHS 110 KOJIH-
YECTBEHHBIM apaMeTpaM — BECY U KOJIMUECTBY JINCThEB: UX BEJIMUUHBI JOCTOBEPHO BBITOJHO OT-
JUYAIOTCS TTOCTIE SKCIIEPUMEHTA TIpH pexxuMe 1 oT pesxkxumoB 2 u 3 (puc. §).

CpenHue 3Ha4eHUs MEPHBIX TTOKa3aTeNIel paCTeHUM cajiaTta Mpy BhIPAIIMBAHUU C 3TUM pe-
KUMOM JIOCTOBEPHO OTJIMYAIOTCS OT MapaMeTpoB pexxumoB 2 u 3. [Ipu 3TOM nocToBepHO pas-

HUIBI 10 YPO’KaHHOCTH PAaCTEHMH cajlaTa MeXAy peKuMaMu 2 U 3 He BBIABIIEHO.

A
peXNM 1 noBblLLEHHNE
6J'IE:IFOI'IDMF|THOCTM
pexXxnMmMmoB oCBeLLeHNnA

OnA pocTta canara

pexmnm 2 pexnm 3

Puc. 8. YpoBHU OGi1aronpusTHOCTH YCIIOBUM PEKUMOB OCBEIIICHUS sl pOCTa cajiaTra

Cpennue mokasareian pacTeHuil B BbIOOpKe 1 (KOHTpOJbHAsI TPYIIa) camble BBICOKHE, TO
€CTh ATOT PEKUM OCBEIIEHUS (€CTECTBEHHBIN) — CaMblil 2 EKTUBHBIN SISl YUCIICHHOTO YBEITHYE-
HUS JIUCTBEB M O0IIeil OMoMacchl pacTeHni canara. ONbITHBIE pacTeHUs canara MeHee d(dek-
TUBHO PacTyT B 3aKPbITOM T'PYHTE MPH YMEHBIIECHHH JUIMHBI TEMHOBOTO IEPHO/AA CYTOYHOTO

OUKJIa. To ecthb O6H_Ia}1 rUnoTe3a HACro UCCICAOBAHUS HC IMMOATBCPANIIACE.

3AKVIIOYEHHUE

Canar (Lactuca sativa L.) Kak NOMyIsipHAs 3€JI€HHAs KYJIbTypa UMEET Ba)KHOE MHUIIEBOE
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3HaueHue. B HacrosIiee Bpems B CEIbCKOM XO3SIIICTBE IOCTATOYHO MHOTO COPTOB U Mophodopm
caJaTa, IO3BOJIIONIMX 00ECTIeYUTh BKYChI TOTPEOUTENEH U COOTBETCTBOBATH OCOOCHHOCTSIM TEX-
HOJIOTHI BBIpAIIUBaHUSI B PA3NMYHBIX X035HcTBax. OCHOBHBIMHU IMOKA3ATEISIMH, XapaKTEPU3YIO-
HIMMU TIPOTYKTUBHOCTD CaJlaTa, SIBJISIFOTCS €ro 00JIMCTBEHHOCTh U Onomacca. Kak arpo6uosnoruye-
CKHUI OOBEKT cajaT MMEET KOPOTKHI CPOK CO3PEBaHMS M B IIEJIOM HECIIOKEH B BBIpAILIMBAHUU.
UYarire Bcero OT BBIPAIIUBACTCS B arpOX03sUCTBAX B 3aKPHITOM IPYHTE (TEIUTUIAX ) C MPUMEHEHUEM
TEXHOJIOTMH TUPOTIOHUKH U IOCBEUMBAHUSI.

[loBeIlIEHNE YPOKAWHOCTH cajaTa Ha UMEIOIINXCS UIOIAAAX BbIPAIIMBAHMS — BayKHAs ar-
pobuonoruyeckas npobiema. [IporpammupoBanue ypoxkailHOCTH canara KakK KYJbTYpPbl MOXKET
OBITH 0OecIIeueHO NMPOBEACHUEM SKCIIEPUMEHTAILHOTO BBHIPAIIMBAHUS €T0 B PA3IMYHBIX YCIOBHSX.
Oco0eHHO 3TO KacaeTcsi pexkuMa OCBEIEHHUs1, HauboJiee BAXKHOTO ¢ TOUYKH 3PEHUS POCTA PACTEHHUM
cayiata Kak JIMCTOBOH 3€JICHHOH KyIbTYphl. Tarxke B YCIOBUSAX pocTa Tapru(OB Ha FJICKTPOIHEPTHIO
Y [TIOCTOSIHHOT'O COKPAILEHUS 3aI1aCOB MPUPOAHBIX SHEPrOPECYPCOB BAXKHA ONITUMHU3ALIMS IPOU3BO/-
CTBEHHOTO TPOIIECCa CBETOKYIbTYpPHIL. [Ipy 3TOM Ba)KHOW arpoOMOIOTMYECKON 3amaueill ocTaercs
MIOMCK MHAWBUAYAJIBHOTO PEKUMA OCBEUICHUS (JIOCBEUMBAHUS ), Ha0OJIee COOTBETCTBYIOLIETO (hH-
3MOJIOTUYECKUM MOTPEOHOCTSIM KYJIbTYpHI cajlaTa B LIEJIOM U €r0 OTAETbHBIX COPTOB.

Oprann30BaHHBIN HAMU SKCIIEPUMEHT IT03BOJINII YCTAHOBUTH, YTO MPY U3MEHEHHUH peXUMa
OCBELICHHUS C YBEJIIMYECHNEM JJIUTEILHOCTH CBETOBOTO IIEPHOAA YPOKallHOCTh PACTEHUH casara, Bbl-
palmBaeMoro B 3aKpbITOM TPYHTE, He MOBBIIIAETCA, @ HA000pOT, MOHWkaeTcs. Bee ucnons3oBan-
HBbIC HAMHU B SKCIIEPUMEHTE pexkuMbI ocBerieHus (1: ceetr — 16 gac., TemHoTa — 8 4ac.; 2: ceeT — 20
4ac., TeMHOTa — 4 4ac.; 3: cBeT 24 4ac.) o0ecnedrii MprupoCT pacTeHHI canara yepe3 7 JQHed 1o
KOJIMYECTBEHHBIM MTapaMeTpaM — Macce U KOJIMYECTBY JIUCThEB. [Ipu 3TOM cpeHue 3HaYEHUsI Mep-
HBIX TIOKa3aTesel pacTeHuH cajlaTa MpHU BBIPAIIMBAHUU C PSKUMOM | (KOHTPOJIBHBIN: cBET — 16
4ac., TeMHOTa — § 4ac.) IOCTOBEPHO OTINYAIOTCS OT IMapaMeTPOB PEKUMOB 2 U 3 B OOJBIIIYIO CTO-
pony. To ecTb 3TOT pexuM ocBelieHus (OIU3KUI K €CTECTBEHHBIM YCIOBHSIM B YMEPEHHOM KJTH-
MaTHYECKOM I05ICe) — CaMblii A3(PEKTUBHBIH 111 yBEIUUYSHUS O0IIEH yposKalfHOCTH pacTeHHi ca-
nara. CoOroieHre 3TOro peKUMa MO3BOJISIET SKOHOMUTH JIEKTPUUECKYIO SHEPTHUIO, HAYIIYIO Ha
OCBEIICHUE TETUINIL] P OJTHOBPEMEHHOM IOBBIIIEHUH YPOKaWHOCTH arpOKYJIbTYphI cajlata.

Takum 00pa3om, Mbl YCTaHOBWJIM, YTO (PU3HOJOTUUYECKHE MTOTPEOHOCTH cajiata BKJIFOYAT
HE00X0IMMOCTh PUCYTCTBHS JUTUTEIBHOM (HE MEeHee 6 yac.) TEeMHOBOI (pa3bl CyTOUHOTO LUKJIA.
[Ipu cokpaieHnu ee ATUTETFHOCTH callaT 1aeT MEHbBIIHNHA PUPOCT IO YUCITY JINCTHEB B Onomacce.
OO61mas runoTe3a ucciaenoBaHus (MIPU U3MEHEHUH PEeXUMa OCBEIICHUS C YBEJTMUYEHUEM CBETOBOTO
BPEMEHH POCT PACTEHUH cajlaTa yJIydLIUTCs ) He MOATBEPANIIACh. TO €CTh B HICKYCCTBEHHBIX YCIIO-
BUSIX MBI HE MOKEM YBEJIUYUTH YPOKAMHOCTD, YBEJIUYHB JJIMHY CBETOBOTO NIEPHO/IA.

MBI peKOMEHIYeM MOBTOPUTH ATOT SKCIEPUMEHT MU OOJIBIIEH MPOJOIIKUTEILHOCTH IO
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BPEMEHH, a TaKXKe C JAPYTMMHU COpTaMH cajiaTa, [l YTOUHEHUs Pe3yJbTaTOB HAILEro HKCIEpH-

MCHTaA.
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[Tpunoxenue 1

OcHOBHBIE MOKA3aTeIN U3MEPEHNUS TapaMETPOB PACTEHUH cajara

JI0 | TTOCIIe DKCIIepuMeHTa (TI0 BBIOOpKam)

Tabmuma A

3amep 1 (10 uronst) pexum 3amep 2 (17 urons)
Ne 0ankn YHCJI0 JJUCThEB, | Macca, YHCJI0 JUCThEB, | Macca,
IT. I. IIT. I.
1 2 3 4 5 6
1 4 1,16 pexum 1 7 11,73
2 2 0,77 KOHTPOJIb 6 8,10
3 4 1,04 (cBeT— 16 8 23,96
4 4 0,78 Jac., 7 11,68
5 5 2,06 TCMHOTA — 7 16,32
6 4 1,34 8 yac.) 7 10,43
7 4 1,08 7 10,33
8 4 1,44 6 10,67
9 3 0,57 6 11,51
10 5 1,44 8 24,47
11 3 0,66 7 11,85
12 4 1,25 7 14,89
13 4 0,84 6 12,88
14 5 1,34 8 15,81
15 2 0,76 6 11,26
cpenHee 3,80 1,10 6,87 13,73
MeInaHa 4,00 1,12 7,00 11,79
JUCTIepCust 0,69 0,16 0,53 24,07
CTaHJapTHOE
OTKJIOHCHHE 0,83 0,40 0,73 4,91
16 2 0,18 peskum 2 5 3,50
17 4 1,54 (cBer — 20 6 8,29
18 4 0,96 Jac., TCM- 7 5,95
19 4 0,75 HOTa — 6 6,09
20 5 2,32 4 4ac.) 6 8,14
21 2 0,10 5 431
22 3 0,84 5 7,23
23 3 0,86 6 6,53
24 2 0,13 5 5,06
25 4 1,22 6 8,28
26 2 0,26 5 3,50
27 4 0,36 6 5,62
28 4 1,15 6 9,37
29 3 0,63 5 5,49
30 3 0,81 5 4,17
cpenHee 3,27 0,81 5,60 6,10
MeIuaHa 3,50 0,80 6,00 6,02
JTIACTICPCHST 0,99 0,39 0,40 3,39
CTaHJapTHOE
OTKJIOHEHHE 0,99 0,62 0,63 1,84
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[Iponomxkenue Tadbm. A

3amep 1 (10 uroms) pexuM 3amep 2 (17 urons)
Ne oankm 4HCJI0 JIUCThEB, | Macca, YHCJI0 JIUCThEB, | Macca,
IIT. T. IIT. T.
1 2 3 4 5 6
31 4 1,61 peskum 3 6 9,14
32 2 1,48 | (24uaca 6 5,61
33 4 075 | °*D 7 8,12
34 4 1,60 6 8,24
35 3 0,70 6 7,75
36 3 0,60 5 4,89
37 3 0,71 5 2,42
38 3 0,65 6 3,25
39 4 1,29 6 6,46
40 4 0,41 7 2,90
41 4 1,61 6 8,68
42 5 0,98 6 7,88
43 4 0,64 5 2,02
44 4 0,70 6 3,12
45 3 0,68 5 4,34
cpeaHee 3,60 0,96 5,87 5,65
MearuaHa 4,00 0,73 6,00 6,04
JUCIICPCHS 0,55 0,19 0,38 6,77
CTaHJIapTHOE
OTKJIOHCHHE 0,74 0,44 0,62 2,60
Tabmuma b

N3meHenuns cpefHUX mokasaresieii BRIOOPOK pacTeHHI caara B X0/€ SKCIIEpUMEHTa

Pe:xum ocBeleHus

3amep 1 (10 uroas)

3amep 2 (17 uroas)

Cpe/. Yuciio

cpea. macca,

Cpe/. Yuciio

cpea. macca,

JIACThEB, IIT. I. JIACThEB, IIT. I.
1, KOHTpPOJIb: CBET — 3,80 1,10 6,87(+3,07%) 13,73(+12,63)
16 gac., TeMHOTa — 8 Jac.
2: cBeT — 20 yac., 3,27 0,81 5,60(+2,33) 6,10(+6,19)
TeMHOTa — 4 Jac.
3: 24 gaca cBer 3,60 0,96 5,87(+2,27) 5,65(+4,69)

* yKka3zaHa BeJIMYMHA TPUPOCTA
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damuning N.0. jCdT™oL a”p. LU nopp LWindp
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LWkona w1 K, JiAjta GXb um. cwr. i1 ) Yepo&b»

NNCT OTBETOB
Ha 3aJlaHnNsA TeopeTUYECKOro Typa onnmMmnuaibl LWKONbHUKOB
r. Capos 2025 r.

BHuMaHue! O6paseL, 3anoiHeHUs MaTpuULb:

MpaBunbHbIA O0TBET x OTmeHa oTBeTa © OTmeHa ncnpasneHns

3apaHue A. OanH NpaBUNbHbIA OTBET (MakcMmanbHo 60 6annos)

Ne 41 42 43 44 45 46 A7 48 49 50 51 52 53 54 55 56 57 58 59
a x X

6 X X X Ao
B X X Xx * X__.
r X X X X X

3agaHve b. MHOXXeCTBeHHbIe 0TBeTbI (MakcumasibHO 30 6annoB)

Ne 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
a x X X x X
6 X XX H / X X
B X X K XT'X
'y X X X X K 7\ XX N

X X ! X X
A X X X X XX XX X > < XK
e X X XK X X

3agaHve B. Cy>kgeHusa (makcmmanbHo 10 6anno.)

Ne 1 2 3 4 5 6 7 8 9 10

her XXX x x X

MakcumanbHoe KonuyecTso 6annos - 100

9

NMTOIMo: ™

60

X
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X
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