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BBEAEHHUE

3ajaya NpakTUYECKOro Kypca JUCHMIUIMHBI COCTOUT B 3aKPETUICHUH HAaBBIKOB U
YMEHHUH B 00JIaCTH SKOJOTMM CEMSH, 3HAHUM U MPaKTUUYECKUX HABBIKOB OLICHUBAHUSA
ypoXkasi 1 Ka4ecTBa CEMSH B 3aBUCHUMOCTU OT MOTOAHO-KIMMAaTHYECKUX, TOYBEHHBIX
U Ipyrux (PaKToOpoB U BOZMOXKHOCTH B arPOHOMHHU Ha UX BIUSHUE.

JInst olleHMBaHUs YPOBHSI OCBOEHHS OOYYAOIIMMUCS ITUCHUIUIMHAPHBIX YacTel
KOMIETEHIIMA TpU BBIIOJIHEHUU IPAKTUYECKUX PAOOT MPUMEHSIETCS Cleayromas
HIKaJIa.

MakcumanbHblil YpOBEHBb «S5» (OTJIMYHO) — OOYYAIOIIMICSA BBINOJHUI 3aJaHUE
IPAaKTHYECKON pabOThl, YETKO U O€3 OIMOOK OTBETHUII Ha BCE KOHTPOJIbHBIE BOIPOCHI.

CpenHuil ypoBeHb «4» (XOpomio) — O0OydYaroIIMHCsS BBINOJHUI 3a/laHue
OPAaKTHYECKON paboThl ¢ HEOOJIBIIMMU HETOYHOCTSIMU U OTBETWJ Ha OOJIBLIIMHCTBO
KOHTPOJIBHBIX BOIIPOCOB.

MuHuManbHbIN ypoBeHb «3» (YIOBIETBOPUTEIHHO) — OOYUYAIOIIMICS BBITIOJIHUI
3aJlaHue MPaKTUYECKOW paboThl C CYHIECTBEHHBIMU 3aMEUYaHHUSMM, NPU OTBETAX Ha
JOTIOJTHUTENbHBIE BOITPOCHI IOMYCTHII MHOT'O HETOYHOCTEH.

MuHUManbHbII  ypOBEHb HE JOCTUTHYT «2» (HEYJOBJIETBOPUTEIBHO) —
0oOy4Yaronuiicss He BBIMIOJHUI WJIA BBINOJHUJ HEMPABWIBHO 3aJaHUE MPAKTHUYECKOU
paboThl, OTBETWJI Ha KOHTPOJBHBIE BOMPOCHI C OIIMOKAMU WJIM HE OTBETUJ Ha

KOHTPOJIbHBIC BOITPOCHI.



IIpakTn4yeckoe 3anaTHe 1. AHaJM3 CBS3H YPOKAHMHOCTH CEeMSH C
TEeMIIEPaTypPOH BO3AyXa U 0CA[AKAMHU.

Leab 3aHATHSA - HA OCHOBE JIUTEPATYPHBIX JAHHBIX YCTAHOBUTH B3aUMOCBSI3b
YPOXAHHOCTH CEMSH C TEMIIEPATYPOM BO3/IyXa U OCAJAKAMHU.

3apanue:

1. BeisiBUTh B3aUMOCBSI3b MEXY HAKOIUJICHUEM MUTATEIbHBIX BEIIECTB B
CEJIbCKOXO3SIMCTBEHHBIX KYJbTypax U MOYBEHHO-KIMMATHYECKUMH YCIOBUSIMU.

2. I3yunTh BAMSHUE TeMIepaTyp Ha 3€PHOBBIE KYJIbTYpbl YMEPEHHOTO
KJIMMATa.

3. I3yunTh B3aMMOCBS3b YPOKAMHOCTH CEMSH C TEMIEPATypod BO3ayXa H
OCaJKaMH.

4. PaccMOTpeTh MHOTOJIETHUE KOJie0aHUsSI YPOKAaHHOCTH DKM, SIPOBOTO
SIYMEHSI, OBCA U UX KOMIIOHEHTOB B 3aBUCUMOCTHU OT IOTOJAHBIX YCIOBUH.

MarepuaJjibl 1 000py10BaHuE:
Metoauueckuii MaTepual, 3JIEKTPOHHBIC HATJISATHbIE TTOCOOMUS.

MeToauka ¥ NOPSAOK BBINOJTHECHUS

YPp0oKallHOCTh BO3JIEIBIBAEMON KYJIBTYPBI - CJIOKHBIM KOHEUHBIA IPOMYKT,
MOJy4aeMbld OT pPAacTE€HHs B  PE3yNbTaTe OMNPEACIECHHOIO COYETAHUSA W
B3aMMOJICUCTBHUSI OMOJOTMYECKUX CBOMCTB CaMOIO pacTeHHs, 3KOJIOTMYECKHX,
arpoMeTeopoIOrnYecKuX (hakKTOPOB U HAMPABICHHON XO3IMCTBEHHOU JEATEIILHOCTH
YeJ0BeKa.

VYcnoBus moro/ibl Kaxaoro TEKyIEro BereTalliOHHOTo neproja (a MHOTaa U
OpPEIIIECTBYIOUIETO T0/a) OKa3blBalOT BIMSHHE HE TOJBKO HA BEJIMYUHY
YPOKaMHOCTH  CEJIbCKOXO3SMCTBEHHBIX  KYJbTYp, HO W  Ha  KadyeCTBO
CEIIbCKOXO3SIMCTBEHHOW — TMPOAYKIIMU. DHOXMMUYECKHMI COCTaB  MOJy4aeMOro
IIPOJIYKTA XapaKTEPU3yEeT KAUeCTBO ypOXKasl.

[Ton xadecTBOM yposkasi OOBIYHO MOHHMAIOT COBOKYIHOCTH OINpPEAENICHHBIX
OMOXMMHMUYECKUX CBOMCTB CEIbCKOXO3SIMCTBEHHON MPOAYKLHHU, YIOBIETBOPSIOLINX
KOHKpETHBIE 3ampochl U MOTpeOHOCTH ee moTpeduteneid. [lo MHEHHUIO BEIMKOro
pycckoro yueHoro-xumuka .M. MeHnneneeBa: «ToyHOe CyX’IE€HHE O KadyeCTBE
XJIGOHBIX 3€peH MOXKET JaTh JIMIIb MOJPOOHBIA aHANU3 3€pHA, MOKA3bIBAIOIIUM. ..
collepKaHUE MUTATENbHBIX Hayal..., K00 OHM ONPENENSAIOT HMCTUHHBIE KayecTBa
3€pHa C JKEJIAEMOU TOYHOCTBHIO.

KauecTBOo omnpenensercs KOMIUIEKCOM KOJIMYECTBEHHBIX M KayeCTBEHHBIX
MOKa3aTesield ¢ MOMOIIbI aHAJUTUYECKUX U OPraHOJIENTUYECKHUX (T. €. C MOMOLIBIO
OpraHoB  4YyBCTB)  MeToA0OB. Hampumep,  aHaIuUTHYECKH  ONpeaessercs
KOJIMUECTBEHHOE COJepKaHUuE B EAMHMIIE NPOAYKIMH Oenka, caxapa, Kpaxmaina,
KUpPA, KICUKOBUHBI U T. I. OpraHoJIENTUYECKUMH METOJAMU ONPENEISIOTCS LIBET,
3amax (apomar), popMa U Ipyrue KauyecTBa MPOTyKITUH.

Bricokast ypoxallHOCTh B COUYETAHUU C ITOBBIIIEHHBIM Ka4€CTBOM NPOLYKIIHH
ABJISIOTCS HAACKHBIM PE3EpPBOM  YIYUYIIEHHMs NWTaHusA Jrofed. l3BecTHO, dYTO
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MOBBILICHUE COAepkaHMs Oeika B 3epHe mieHuIsl Ha 1 % B macmrabax CTpaHbI
o0ecreunBaeT MoJy4eHHe AOMOTHUTENIBHOrO Oefika B 00beMe JIECATKOB THICSY TOHH.
benku ciyxaT OCHOBHBIM MAaTepHaliOM IMpU MOCTPOECHUU TKAHEW opraHu3Ma
YeJIoBeKa M JKUBOTHBIX. OHU SBIISIIOTCS BBICOKOKAJOPUUHBIM MPOJYKTOM MHUTAHMUS,
MIPEBOCXO Kpaxmall, caxap U Jpyrue nUTaTelIbHbIEe BEIECTBA.

Yemanoeneno, umo HAKONJleHue  NUMamenbHulX  Geujecms 8
CENbCKOXO3AUCMBEHHBIX  KYIbMYPAX HAXOOUMCS 8 MeCHOU 3a8UCUMOCMU  OM
NOYBEHHO-KIUMAMUYECKUX VCI08ULL, A2POMEMeOPOI02ULEeCKUX YCI08UL KOHKDEMHO20
200a, Om copmosvix 0coOeHHoCcmel U ypoGHs NPUMEHAEMOU a2pOMexXHUKU.

Uccnenoanusimu H.U. IllapanoBa (1973) ycraHOBI€HO, 4YTO BIMSHUE
KIUMaTa Ha cojAepkaHue OeiKka B 3epHE MIICHUIBI OOJbIIe, YeM BIHMSIHHE
arpOTEXHUKHU B MSTh pa3, YeM BIIUSHHUE BHECEHHBIX yAOOpeHUW — B TpHU paza. Tak,
P BBICOKOW TeMIlepaType BO3JyXa JIHEM, €€ OOJbIIOW CYyTOYHON aMIUIMTYAE,
3HAUYUTEIBHON CYXOCTH BO3AyXa M MOYBBI B PACTEHHSIX CO3JAIOTCS YCJIOBHS IS
o0Opa3oBaHMs OENKOBBIX BELIECTB BBICOKOro KadecTtBa. M, Hao0OpOT, B yMEpPEHHO
MATKOM M TEIUIOM KJIUMaTe MpU XOpoled OO0ecrnedyeHHOCTH pPACTEHH BIlarou
CO3/aI0TCA OJIArONPUSTHBIC YCIOBUA JUIsl 00pa30BaHUsl B PACTCHUIX CaxapoB, XKHUPA,
Macna, kpaxmana. I[losTomy B pailloHaX ¢ KOHTUHEHTAJIBHBIM 3aCylLIMBBIM
KJIMMATOM, TJI€ TIOYBBI 0OTaThl a30TOM, CyTOYHAsl aMIUIUTY/la TEMIIEPATyphl BO3yXa
JIOCTaTOYHO BEJIMKA, B PACTCHMIX HAKAIUIMBAETCS OOJIBIIIOE KOJIMYECTBO Oenka — 15
% u Ooisiee. B ceBepHBIX M 3amajHbIX paiioHax Poccun B 3epHE 03UMOI TIICHUIIBI
cojiepkutcs B cpeaneM okosio 10 % Oenka. 3aBUCUMOCTD cojiepkanus — 465 — Oenka
B 3€pHE sipoBOi MieHUIbl (%) OT CyTOYHOMN aMILTUTYAbl TEMIIEpaTyphl Bo3ayxa (At
,%0) 3a BereTalMoOHHBIM mepuoj Ha eponeilckoid yactu Poccuum, B Kazaxcrane u
Cubupu, no ganusiM 3.A. Mumenko (1962). C yBenuueHueM cpeiaHel CyTOYHOU
aMIUIUTY/Ibl TEMIIEpATYphl BO3/lyXa MOBBIIIAETCA COJIepKaHUE OelKa B 3epHE sPOBOM
Y 03UMOM MILEHULIBI.

Onbitamu akan. J[.H. IIpsHumHukoBa, NMpoBeAEHHBIMM elle B KoHIe XIX
BEKa, YCTaHOBJEHa oOpaTHas CBSI3b HAKOIUICHHs OejKa B 3€pHE MIICHUIIBI C
BJIQYKHOCTBIO TIOUBBI B TEUEHUE NIEPUO/IA BETETALlUU:

Bmaxxnoctb moussl, % HB..............40 50 60 70

Conepxanue 6enka B 3epHe, % .........17,2 15,5 14,3 10,3

UccnepoBanuss B.H. Crpamnoro (1978) Takke mokaszand, 4YTO C
YMEHBIIICHUEM BECECHHHX 3al1aCoOB BJIar'M B METPOBOM CJIO€ TIOYBHI COJIEpKaHUE Oelka
B 3€pHE 03MMOM MIIEHULbI Bo3pacTaeT. C poCTOM BIIAXKHOCTH MOYBBI B 36pHE 03UMOM
PKH, KyKypy3bl, SUMEHS U OBca cojepkaHue Oenka cHuxkaerca. Hampumep, B
CEBEpO-3aMaJHbIX palloHaX, [Je JIETO MNPOXJaAHOE M BJIAXKHOE, 3E€PHO SUMEHS
OTJIMYAETCS HU3KUM cojiepkanueMm Oenka (7,3...8,3 %) W ycmemrHo HWCHOIb3yeTcs
JUIsl TIPUTOTOBJICHUS TIMBA; B IOrO-BOCTOYHBIX pailloHaX B 3€pHE HAKAIUIUBAETCA OT
10...12 % pno 18,1 % (CapatoBckasi oOjacTh) Oejika M OHO HCIOJB3YETCS B
OPOJAYKTaX NUTAaHUS YeJOBeKa M KOpMaxX >KMBOTHBIX. Takas e reorpaduyeckas
M3MEHUYMBOCTh COJIEp’KaHMsI Oelika OTMEUeHa M JJisi KyKypy3bl. B To e BpeMms npu
IUIOXOM BJIaroo0ecrneyeHHOCTH PACTeHHI M3-3a MOYBEHHOW WJIM BO3AYIIHOW 3acyXH
KauecTBO 3€pHa MOXKET YXYIIIUTHCS BCIEACTBHE OIPAHWYEHHOTO, a WHOTJa U



MOJTHOTO MPEKPAIIEHUs MOCTYIUICHHS TIACTHYECKUX BEIIECTB B 3€PHO M CHUIKEHUS
MHTCHCUBHOCTHU CHHTE3a OeJIKa XJIOPOIIaCTaMH.

C TmNOBBIIEHWEM TeMIepaTypbl BO3AyXa B  YCJIOBHUSIX  XOpOLIEH
BJIAarooOeCreYeHHOCTH BO3PACTaeT COJEp)KaHUE >KUpa B CEMEHaX MAaCIUYHBIX
KynbTyp. MccnenoBanus 1O.C. MenbHuKa MOKa3and, 4YTO MAaCIMYHOCTb CEMSH
MO/ICOJTHEYHHUKA YBEJIMYMBAETCS C POCTOM TEMIEPATYphbl BO3JyXa U YJIy4IIEHUEM
YCIIOBUHM BJIaro00ECIeueHHOCTH TMOCEBOB Mocie (a3pl 00pa3oBaHUS COLBETHH Y
pacteHuii. Caxap HaKalUIMBAaeTCS B Pa3jUYHBIX OpraHax pPacTeHWil: B KOPHEIUIOAax
(caxapnas cBekJja), KiyOHeronax (6araT — chaagkui Kaprodenb), CcTeOsx
(caxapHbIil TPOCTHHK), IJIOAAX — MPAKTUYECKH BO BCEX IUIOAOBBIX KYJIbTYypax U T.I.
MupoBoe Mpou3BOACTBO caxapa Oa3UpyeTcs Ha BO3JEIbIBAHUM JIBYX OCHOBHBIX
KyJbTYp — CaXapHOTO TPOCTHUKA M CaxapHOW CBEKJIbl. B MHUPOBOM MpPOU3BOJICTBE U3
CaxapHOTO TPOCTHUKA — TPOMMYECKOTO pacTeHus, cojepxkaiiero B credmsx g0 20 %
caxapa, MoJy4aloT MOYTH B JiBa pa3a OoJibllie caxapa, YeM U3 CaxapHOW CBEKJIBI.
CaxapHasi CBEeKJia, BHIPAIIMBAETCS B YCIOBHUSX YMEPEHHOIO KJIMMAaTa Ha TEPPUTOPUU
osiBIiero CCCP. CopepkaHue caxapa B KOpPHEIUIOJAX CaXapHOM CBEKJIbI,
u3Mensiromeecs ot 12 go 24 %, 3aBUCMT B OCHOBHOM OT KOJIMYECTBa
(GOTOCMHTETUYECKOW  paaualu, TMOoNajaroiied B pacTeHHUE, OT  YCIOBUM
BJIar000€CIeUeHHOCTH TTIOCEBOB M MPUMEHSIEMOM arpOTeXHUKH.

KonropmukoBoii O.M. OBUIO yCTaHOBIIEHO, YTO C YBEJIMYECHHEM 4YHUCIa
COJIHEYHBIX JTHEW M YMEHBIIICHHEM 3allacoB BJaru B IMOYBE CaXapHUCTOCTh CBEKJIbI
Bo3pacTtaeT. HeOnaronpusiTHble yCJIOBHS NIl HAKOIUICHHUS CaxapoB CO3JAIOTCS TPH
BBICOKHX 3amacax NMpOJyKTHUBHOM BJard B METPOBOM cjioe mouBbl (6osiee 170 Mm) u
CymMMe OpsiMOM coiHeuHOU paguanuu MeHee 419 kJIx/M2 B mepruoa MHTEHCUBHOTO
caxapOHaKOIUJICHUSI.

CaxapucToCcTh SBISIETCS OCHOBHBIM IIOKa3aTelieM KayecTBa BHUHOTPaja.
CaxapoHakorieHHe B srojjax BUHOTpaga (GopMupyercs Moja BIUSHUEM OOJIBIIOTO
KOJIMYECTBAa  PA3IUYHBIX  (DAKTOPOB:  arpoMeTeOpPOJIOTMYECKHX, IMOYBEHHBIX,
oporpaduueckux (0T rped. oros — ropa), OAHAKO MPU HICHTUYHOCTH 3TUX YCIOBUU
paszMyHble COpTa BUHOIPaJa HAKAIUIMBAIOT HE OJMHAKOBOE KOJIMYECTBO Caxapos.
CaxapucTocTh Aroj Jaxe B Ipeaesiax OJHOTO COpPTa, BHIPALIMBAEMOIO B OAHOM U
TOM 3K€ pailoHe, moJiBepKeHa O0JabIIMM KoJieOaHusaM 1o roaam (£5 %). B 1000 cm3
COKa 3peNbIX Srojl BUHOTpaja CoAep)KaHUE caxapa B 3aBUCHMOCTH OT COpTa, MecTa
IPOU3PACTAaHUSI U arpOTEXHUKU MOXeT u3MeHsThes oT 120...150 go 250...300 r. B
YCIIOBUSAX JKAPKOrO M CyXxoro kinuMmara pecnyosuk CpenHedl A3um  BUHOTPaa
BbIpairBaeTcs Ha nonuse. CojepkaHue caxapoB B siTofax OOBIYHO KOJIeOJeTcs OT
22 no 24 %. B BuHOrpajze, BbIpalllecHHOM Ha tore Poccuu, B 30H€ YMEpPEHHOTO
KJINMaTa cojep:kaHue caxapa B cpeaneMm 15 %, a B Kpeimy — 17...20 % (Illapanos
H.UM., 1962). CoenuanbHble HWCCIEIOBaHMS, BBIIOJIHEHHBIE AarpoOHOMaMu |
arpoMeTeopoIoraMH J1ajii OCHOBAHHWE YTBEPXKIAaTh, UTO: — HAHOOJBIIIEE BIUSHUE HA
CaxapuCTOCTh STOJI BUHOTPAJa OKa3bIBAE€T MpsIMasl COJIHEUHAs paauanus Mpu
YAOBIIETBOPUTEIHPHOM YBIIQKHCHUH TIOYBBI; — 3HAYUTEIHHOE BIIMSHUE OKA3bIBACT
BJIQXXHOCTh MOYBBI (B ychnoBusix pecrnyOonuk CpenHed A3uM MpPOBOASTCS MOJIUBBI
BUHOTPAJHUKOB HE 00Jiee OJHOrO-JBYX 3a BEreTallMOHHBIN nepuoj). CaxapucTocTb
Aro/i 3aBUCUT HE TOJBKO OT CYTOUHBIX AMIUIMTYZA, HO M OT YPOBHS TEMIIEpaTyphbl
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Bo3ayxa. OCOOEHHO HWHTEHCHUBHO TMPOIECC CaxapOHAKOIUIEHUS MPOXOIUT TpU
JHEBHBIX TeMIlepaTypax Bo3ayxa 26...27 °C u npu HouHbIX He Bbilie 17...19 °C.

[TomMmuMo caxapa, BUHOTPAJHBIA COK COJAEP>KUT HECKOJIBKO KHCIOT: BUHHYIO,
A07104YHYI0, JHUMOHHYIO, a TaKKe€ MYpPaBbUHYIO, SHTapHYIO, IIABEIEBYI0 H JIp.
KucinotHocTh SIroJl — Mokas3aTesb JOBOJBHO M3MEHUYMBBIA B 3aBUCUMOCTH OT COpPTAa,
arpoMEeTEOpOJIOTMYECKUX YCJIOBHM M arpOT€XHUKH. MakcHUMallbHble 3HaYeHUs
ymeHbIeHus kuciotHoctr (0,5 T/01) coBmagaloT ¢ MaKCHMAaJIbHOW TEeMIIepaTypoi
Bo3ayxa (=36 °C).

BnusHue ocalkoB Ha KHUCJIOTHOCTh COKA BBIPAXKAETCA B JIBYX IMPOSIBICHUSIX:
OCaJIKM CIOCOOCTBYIOT MOHM)XEHHIO TEMIEPATypbl BO3AyXa M, TEM CaMbIM
MOBBIIIAIOT KUCJIOTHOCTh; MPOHHMKAs 4Yepe3 IMOYBY B PACTEHUS, OCAIKUA CHUKAIOT
KOHIICHTPALUIO ATOJHOTO COKA, TEM CaMbIM MOHUXKAIOT KUCIOTHOCTD.

Kiyouu xapTodens sBISIOTCS BaXHEHIITUM MUIIEBBIM MPOAYKTOM («BTOPBHIM
XJIE00MY) JJIsl JF0JIeH, KOPMOM JUTs IOMAIITHUX KUBOTHBIX U CHIPHEM JJIsI BRIPAOOTKU
MHOTMX TEXHHYECKUX MPOJYKTOB — CIHUPTA, KPAXMaJONaTOUYHBIX MPOJYKTOB U T.II.
BkycoBbie kadecTBa KapTo(esns, €ro pacchllyaTOCTh B OCHOBHOM 3aBHUCSIT OT
coJiepkaHus B KIIyOHsX Kpaxmasia. Kpaxman — 3T0 BRICOKOMOJIEKYJISIPHOE BEIIECTBO
— «CJIOKHBIM caxap» — OCHOBHOM 3allaCHOM YIJIEBOJ PACTEHUM, COCTOSIIIMN U3 IBYX
TUIIOB TosnrcaxapuaoB. OH oOpa3yeTcss B XJIOPOIUIACTaX M aMUJIOILIACTaX KIIETOK,
OTKJIAa/IbIBa€TCA B KJIETKAaX B BUAE KpaxMajbHbIX 3epeH. Haunbonee kpymnHble 3epHa
o0Opa3yroTcs B KIyOHsX kapTodens. [ 1roko3a, 0cBOOOXK1aroascs Npyu pacileryieHUuH
Kpaxmaja, HCIOJIb3yeTCsl KaK HCTOYHHMK DSHEPruu Ui Pa3IMYHBIX IPOLIECCOB
KUZHENIEATEIbHOCTH WU Il CHHTE3a HEOOXOAUMMBIX coenuHeHuid. Kpaxman
OTHOCUTCSI K YHUCIY BaXHEHIIUX MPOAYKTOB MUTAHUS: B MIIEHUYHOH MYKE €ro
conepxutcs 50...55 %, B kaprodene — 17-20 % wu 1.. B 3anmagHbiXx U ceBepo-
3amaiHbIX paiioHax Poccuu B TpoxjaaHble TOAbl C OOWJIBHBIM YBIGKHCHHEM B
nepuoji KiyOHeoOpa3oBaHHsSI cojepkaHue Kpaxmana cHmwkaerca ao 10 %. Ilo
nanaeiM - B.JI. Epoxuna, kpaxmamucrocts kapTtodens (%) yBenuuuBaeTcs c
MOBBIIIEHHEM TEMIIEPATypbl B IEPHO]] KITyOHEOOpa30oBaHUsI.

Ecnu B mepuop kiyOHeoOpazoBanusi kaptodens HaOM0AaeTCs MPOXJIaaHast
noroja ¢ OOMJIbHBIMU OCaJIKaMH, TO KOJIMYECTBO Kpaxmayua MOXKeT CHU3UThCA 10 10
%. Kaprodens, BeIpallieHHbINH B YCIOBUSIX YMEPEHHO-BIAXKHOTO U TEIUIOTO KJIMMAaTa
Ha JIETKWX MOYBaX, UMEET HAWIYYIlINe BKYCOBbIC KauecTBa. B pailoHax u30bITOYHOTO
YBIQKHEHUST KapTo(enb MMeeT HU3KHE BKYCOBBIC KadecTBa, IJIOXO XPAHUTCS B
3UMHUI NEPUO] U UCTIONIB3YETCSl MPEUMYILIECTBEHHO HA KOPMOBBIE LIETH.

N3BecTHO, YTO B XOJOJHOE W JOXKIJIMBOE JIETO B cpeAHeil mosoce Poccuu
IUIOJbI SI0JIOHb MMEIOT cIadyl0 OKpacKy M HEBBICOKHE BKYCOBbIE KauecTBa. B
KAPKYI0 U CYXYI0 MOrojay IUIOAbl MOJYYalOT XapaKTEpHYI0 MJId KaXKIOro copTra
OKpacKy, B HUX HaKarIuBaeTcs OOJBIIE caxapa, apOMaTUYECKUX BEIIECTB U MEHBIIIC
KHCJIOT, CO3JJAI0OIINX B KOMILUIEKCE BBICOKHE BKYCOBbIE KadecTBa. Takum oOpa3om, Ha
ATUX MpUMEpPAaX MOKA3aHO BIMSIHUE KJIMMaTa U arpoOMETEOpPOJIOTMYECKUX YCIIOBUN
KOHKPETHOTO I'0Jla Ha Ka4ECTBO BBIPAIIMBAEMON CEIbCKOXO3SIMCTBEHHON MPOTYKIUH.
KonuyecTBeHHBIE MOKa3aTead BIUSHUSA arpoOMETEOPOJOTMYECKUX YCIOBUWA Ha
KaueCTBO YpPOXAWHOCTM TOMOTalOT palUMOHAIBHO IPOBOJUTH  pPa3MEILECHUE
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp, COPTOB W WX TUOPUIIOB, OIICHUBATH
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CKJIQJIBIBAOIIMECS] arPOMETEOPOJIOTHYECKHUE YCIOBUS W MPOTHO3UPOBATH KA4ECTBO
BBIPAIIMBAEMOMN CEIbCKOXO03IMCTBEHHON MPOYKIIUH.

[Tmenuna, poxpb, SYMEHb, TPUTHKAIE W OBEC SBISIIOTCA 3€PHOBBIMU
YMEPEHHOTO KJIMMAaTa, OJHAKO TO TpeOOBaHMAM K KIUMaTy (TeMmIeparype H
OcagKkaM) OHHM CHJIBHO pa3iHyarloTcs MeXAy coOoi. CyIecTBYIOT paziudus Jaxke
MEXy WX O3UMBIMH U SPOBBIMHU (OpMaMH. 3HAYUTEILHBIMUA OHHM OBIBAIOT U MEXKIY
COpTaMU IIPU UX AIANTAIUU K ONPEAEIEHHBIM YCIOBHSIM.

Tabmuna 1.1
OnTuMalbHBIE TEMITEPATYPHI ISl POCTA U PA3BUTHUS 36PHOBBIX KYJIbTYp MPEICTABICHBI
O3umas KyJIbTYypa SlpoBas KyJbTYypa
IMoka3arennb
IMmenunna | Poxxp | Tpurukase | Aumens | [Tmenunna | Aumens | OBec
MunauMaIbHas 2-4 1-2 |1-3 2-4 2-4 2-4 3-5
TeMIeparypa
npopacranus, °C
MaxkcumanbHast 25-30 25-30|25-30 25-30 |25-30 25-30 [25-30
TeMIeparypa
npopacranus, °C
MuHuMabHas 3-5 2-3 |34 3-5 4-5 4-5 4-6
TeMIeparypa Havajaa
pocra, °C
Mopo3zoycroitunBocTs, °C |-20 -25 |-20 -15 -6 -3 -3
(6e3 CHEeXHOT'0 TOKPOBA)
Cymma temmnepatyp, °C (c | 1990- 1700- | 1800- 1700- |1600- 1500- |1500-
1-ro nucTa 10 MOTHOU 2500 2100 |2300 2100 1800 1700 1700
CIIEJIOCTH)
Temmnepatypa 0-5 0-5 |0-5 0-5 - - -
BepHanuzanuu, °C
JIMUTENBHOCTD 40-70 30-50 | 35-60 20-40 |- - -
BEepHAIIM3AINU, THHA
Hauano npupocrta CM, 4-6 4-6 |4-6 4-6 6-8 6-8 6-8
JTHU

O3uMas poKb NEPEHOCUT CAMBbIE HU3KHUE TEMIIEPATYPhl, O3UMBINA STYMEHD —
caMasl 4yBCTBUTENbHAsA KyibTypa. O3uMas NIIEHWIA W TPUTHKAJIE IO HTOMY
IIPU3HAKY 3aHUMAIOT CPEIHEE TIOJIOKEHHUE.

BrimienasBanible  HUQPBI  ABIAIOTCS  NPUOAM3UTENbHBIMU. OHU  MOTYT
K0J1€0aThCsl B 3aBUCUMOCTH OT KOHKPETHBIX MOTO/IHBIX YCIOBHIA.

O3uMble 3epHOBBIE TMEPEHOCAT OoJiee HU3KUE TEMIEpaTypbl TOrAa, KOrja
IIPOMCXOAUT ITOCTEIIEHHOE UX 3aKaJIUBAHUE.

W3menstomuecss TemnepaTrypbl, OJIM3KHE K TOYKE 3aMEp3aHMs, BbI3BIBAIOT
JH3MMAaTUYECKYI0 AKTUBHOCTb BHYTPU KJIETOK, YTO CHMKAET MX XOJIOJOCTOMKOCTD.



OC00EHHO K 3TOMY YyBCTBUTEIbHBI CUJIBHO PA3BUTHIE UM PAHO BCTYIAIOIIUE B POCT
pacTeHusl.

OnacHocTh THOENM BBICOKA y PACTeHMIA, KOTOpBIE MOPaXEHBI OOJE3HSIMH,
BPEIUTEISIMU, NITUI[AMU WM BHE3AITHO HACTYNUBIIMMH XOJIOAAMU [P UHTEHCUBHBIX
mporeccax oOMeHa BemiecTB. OOBIYHO ATO HAOIIOMAETCS B HAdalle 3UMBI WA BO
BpEMsI BECEHHHUX 3aMOPO3KOB.

Kpowme toro, k rubenn 03UMbIX OT HEMOCPEICTBEHHOTO JEHCTBUS MOpO3a, T.€.
OT BBIMEp3aHMsI, TOMHUMO MEXAHUYECKOTO pa3pyLICHUs KJIETOK JbJIOM, MPUBOJIUT
BbIIMpAaHUE (MCCYIIEHHE) pAcTeHUH 3epHOBBIX. (OHO BBI3BIBAECTCS CMEHOU
OTPULIATEIBHBIX HOYHBIX TEMIIEPATYP U IOJOKUTEIbHBIX JIHEBHBIX. B pe3ynbrare
JBWKEHUSI TIOYBBI OOPBIBAIOTCS KOPHEBBIE BOJIOCKH WJIM JAXXE€ CKEJIETHBIE KOpPHH, a
caMH pacTEHHsI OKa3bIBAIOTCSI KaK Obl BbIJIABJICHHBIMU U3 MTOYBBI.

B ycioBuAX pe3k0 KOHTHHEHTAIBHOTO KJIMMaTa IPU HU3KOW TeMIEpaType
MOJKET HCCYIIAThCS B TEUEHHWE BCEW 3UMBI M BEpXHUU cioil mouBbl. OcOOEHHO
JUIMHHBIEC TIEpUOJBI MOPO3HOW 3aCyXH [0 Hayajla BEreTaluM SBISIOTCS YacTOU
MPUYUHON THOENTN 03UMBIX.

BrlnipeBanue Tak:ke MPUBOAMUT K TruOenu 3epHOBbIX. OHO HAOIIOJaeTCs MpH
JUIMTENBHO COXPAHSIOMIEMCSI CHEXXHOM TIOKpoBE. Eciy mpu 3TOM BEPXHHMM CIION
HOJTanuBaET, a 3aTeM Temmeparypa omyckaercs Huxe 0°C, To oOpa3yercs sensHas
KOpKa M IpeKpamjaercs Bo3ayxooOMeH. B Takux ycimoBusix — co3jmaercs
OnaronpusiTHas cpeda s Pa3BUTHS IUIECHEBBIX TPUOOB U BO3HUKAET OCOOEHHO
Oonplllasi  OMAcCHOCTb  TMOPAXEHUS  CHEXHOW  TIIeCeHblo  (BO30ymuTen —
Microdochium nivale) ans 3arymieHHbIx moceBoB. OHa OOJIbIIE y PXKH, TPUTHKAIIC U
AYMEHs, 4eM y nmeHunpl. O3MMBIA SUYMEHb B TaKHWX YCIOBHSX, KPOME TOrO,
nopaxaercs Tudyiesom (Thyphula spp.). [lias ycrmemrHod 3WMOBKH  O3WMBIM
HE00X0JAMMO JAOCTATOYHOE, celu(pUIEcKoe Il BUAOB U COPTOB OCEHHEE Pa3BUTHE.
3UMOCTOMKOCTh CHUXAETCS MPHU CIUIIKOM CHUJIBHOM WJIM HEJOCTATOYHOM OCEHHEM
pazBuTU. OTpULIATEILHO BIMSAET HAa 3UMOCTOMKOCTh HECOAJIaHCHUPOBAHHOE
yao0peHue, 0coOEHHO HeAOCTaToK Kanus. llopakeHHble HEKOTOPHIMU BHPYCHBIMU
00J1€3HAMU TIOCEBbI 36PHOBBIX MEHEE 3UMOCTOMKH, YEM 37J0POBBIE.

JInsg  Kaxaoum KyJbTypbl B KOHKPETHOM MECTHOCTH IIPM  IOMOIIH
arpoTeXHUYECKUX MEPONpPUATHH, 0COOEHHO BBHIOOpa CpoKa MOCEBa, CIEAYET CO3/1aTh
OPEANOChUIKM  JJII  ONTUMAJbHOTO OCEHHEro pa3BUTHA. Tak, HauBbICIIAs
XO0JIOJOCTOMKOCTh MIICHUII HAOMI0JaeTCs NPU BCTYIUIGHMH B 3uMy B (ase 3-5
muctheB. [lo3mHue MOCEBbI, MpPU KOTOPBIX 3E€PHOBKU 3UMYIOT B MPOPOCIIEM
COCTOSIHUM U TOJIbKO BECHOM BCXOJST, CWJIbHEE CTPAJal0T OT MOpPO3a U THOHYT yiKe
npu Temneparype -5°C. Ilocne Hayana Beretanyy BECHOH O3UMMBbIE OBICTPO
yTPayuBaIOT MOPO30CTOMKOCTh M B 3aBUCUMOCTH OT COpPTa CTPAJarOT OT CHJIbHBIX
BECEHHUX MMOBTOPHBIX 3aMOPO3KOB. POkb 0COOEHHO UyBCTBUTEIbHA K 3aMOPO3KaM BO
BpEMs L[BETEHUA. 3aMOPO3KH MOT'YT BBI3BaTh YACTUYHOE WJIM ITOJIHOE IIyCTOKOJIOCHE.
SIpoBbie 3epHOBBIE OOBIYHO MEPEHOCAT OTpHUIATeNbHbIe TeMiepatypsl 10 -5°C. s
Hayaja pocTa U pa3BUTHUS BECHOM M B TEUEHUE BEreTALIMM PA3HBIM 3€PHOBBIM TaKKE
TpeOYyIOTCS pa3IM4YHbIE TEMIIEPATYPBHI.

O3nMmas mnuieHuna Tpedyer Oosiee  BBICOKMX TeMIEparyp Ul Hadaja
BEreTallly; C 3TUM CBSI3aHbI 0OJiee NO3/AHEE HAYal0 poCcTa U CMBbIKAHUE PAIOB. DTUM

10



oOBsicHsieTCsl U OoJiee BBICOKAs OMAcHOCTh 3acopeHusi. Bo Bpems Bererauuu o3umasi
NIIEHULA TaKXKe MPEANOYUTAET OoJiee BICOKUE TemnepaTypsl. [Ipoxiagnas noroja B
Mae M MIOHE BBI3BIBACT OCBETJICHHUE JMCTHEB, W IPU JOCTATOYHOM BIIAXKHOCTH
CO3/1aI0TCsl OJIaroNnpusTHBIE YCIOBUS ISl MOPAKEHUSI PACTEHUH JKEATON prKaBUMHON
(Puccinia striiformis).

O3umas poxb HaunHaeT accumuisinuio CO2 yxe nipu temneparype 2-3°C;
BECHOW OHa paHbIlE JAPYTUX KYyJbTyp HauyMHAeT pa3BuBatbes. st Hee Haubosee
IPUTOAHBI MECTA C IPOXJIAIHBIM KIMMAaTOM.

TputHkane mo >TUM CBOMCTBAM 3aHUMAET IIPOMEKYTOUHOE IIOJIOKECHHE
MEXKJy IIIEHHALIEM M POXbO. B 3aBucMMOCTH OT cOpTa OHO CKIIOHSETCS IO
TpeOOBaHUIO K TEMIIEpAType TO K OJIHOM, TO K IpYroi KyJlbType.

O3uMBIi STYMEHBb OTVIMYAETCS PAHHMM HA4YaJOM BETeTaluy IPHU MOCTEIEHHO
HOBBILIAIOIIUXCS TeMIepaTypax. beicTpoe moTersieHre BeCHOW BBI3BIBAET OBICTPBIN
BBIXOJ B TPYOKYy M HE IMO3BOJIIET JOCTHYb HEOOXOAMMOM ISl BBICOKHX YPOXKacB
I'YCTOTBI CTE€0IECTOS.

SApoBoil SUMEHB TaKKE NPEANOYUTAET MECTA, KOTOPBIE TONMYCKAIOT PAaHHHM
noceB. OH Jydlle pa3BUBaeTcad MNpU OoJee NPOXJAJHONM MOroie € MEIJIEHHO
MOBBIIIAIOIMIMMUCS TEMIIEpaTypaMH. BBICTpO€ MOBBILIEHUE TEMIIEpAaTyp BECHOM HE
MO3BOJISIET JOCTUYD BBICOKUX YPOKAEB.

OBec — pacreHue 0oliee MPOXJIAAHOro kauMara. TpeOoBaHUS K TEIUTy Y HETO
HEBBICOKHE.

3epHOBBIE OTIUYAIOTCS U MOTPEOHOCTHIO BO BiIare, MPUYEM 3TO BBIPAKEHO
[O-pa3HOMY Ha pa3HbIX CTaAusAX pa3BUTHA. O MOTPEOHOCTH B BOJIE MOXKHO CYJIUTh 110
KOd(pPUIIMEHTY TpaHCIIUPAIIUH, T.€. IO MOTPEOJICHUIO BOABI (KT) 11l oOpa3oBaHus 1
kr CM (Tabu. 1.2).

Tabnuna 1.2
KOC—)(l)(l)I/IL[I/ICHTBI TpaHCIIMpaluu AJisd 3€PHOBBIX KYJIBTYP

KyabTypa Kox¢ppuunent tpancnupanuu (kr Boabl/kr CM)
[Teruna 340-690
Poxb 400-500
Tputukane 450-550
Sumenn 310-520
Osec 445-875

[ToTpebiieHne BOAbI CHIIBHO 3aBUCUT U OT BHEIIHUX YCIIOBHI, KaK MOKa3aHO B
Tabi. 1.3.

OOBIYHO TI0O METOAMYECKUM MPUYUHAM BO MHOTHX OIIBITaxX OMPEACISeTCS He
TOJILKO TPAHCIUPALNS, HO U HBAIMOpaIys IOYBHI, T.€. dBanoTpaHcnupanus. Ha camom
aene ompenensiercss KodpGUIUEHT 3BaNoTpaHCIHUPALMU WK BogonotpedneHus. B
Poccun ko3 duiivenTsl BogonoTpedneHust A O3UMbIX Pk U mmeHuisl — 700-
1250 m3/1, a nus spoBbix kKoiaocoBbix — 1100-1400 mM3/T yporkas.
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Taomuna 1.3.
KoaddurmenTs TpaHcnupai v 3BanoTpaHCIUpPaIK 17151 36pHOBBIX,
onpenenennbie B CIIIA u B ['epmanun

Ko>pduument KosgduumenT 3Banorpancnupannu
Kyabstypa | Tpancnupauun B AKpoHe, B onbiTax B lepmanuu
Kosopanio (CILA) 1-ii onbIT | 2-W oWBIT | 3-if OWBIT
SpoBast 557 388 301 359
TIICHHIA
Sposoii 518 - 224 312
SAYIMEHD
Osec 583 278 - -

[Timenuia BO BpeMs BEreTallid OTHOCHTEIBHO TpeOoBaTelibHA K Biare. JTO
OOBSICHSETCS KaK BBICOKMM KOA((UIMEHTOM TPaHCIHUPALUH, TaK U TeM (aKTOM, YTO
OHa BCJIEACTBUE CBOETO MO3JHETO POCTA U Pa3BUTHUS HE B COCTOSIHUU B ITOJIHOW MeEpe
UCIIOJIB30BaTh 3MMHHE 3amachkl Biaaru. O3umas NUICHUIA JIydlle APYIHX KyJIbTyp
IIEPEHOCUT OCEHHMI ITOCEB BO BIAXKHYIO ITOYBY UM BECEHHEE NepeyBiaxHeHue. 1M3-3a
OTHOCHUTENIHO ¢Jab0 pa3BUTOM KOPHEBOM CHCTEMbl M YYBCTBUTEIBHOCTU K
KPaTKOBPEMEHHBIM IIEPUOAAM 3aCyXd OHa MPEANOYUTAET IMOYBBI, CIOCOOHBIE
HAKaIUIMBATh U 3a/I€pKUBATH BIIArYy.

Poxp menee TpeboBaTenbHa K Biare. biarogaps cuiabHO pa3BUTON KOPHEBOM
CUCTEME M paHHEMY MaKCHUMyMy IOTpPeOHOCTH B BOJE OHA XOPOIIO HCIOJIb3YET
3amachl 3MMHEH Biaru B nouse. OOUIbHBIE 3UMHUE OCaJIKU eil He TpeOyroTcs. Cyxas
OCEHHsIA TMoroja OJaronpusTHa, OCOOEHHO BO BpeMs I0OCEBa, TaK KaK pPOXKb
YyBCTBUTEIbHA K IIOCEBY BO BJIAXHYIO NOYBY. /[oCTaTOYHBIE OCAaIKM IPU HU3KHUX
TEeMIlepaTypax B IEpPUOJ BbIXOJAa B TPyOKy HEOOXOAMMBI IUIsl PAaBHOMEPHOTO U
MOJTHOTO CTE0JIEBAHUS, YTO OYEHb XOPOILO JIJIs MOTYUYEHHS BBICOKUX YPOXKAEB.

Bo BpeMs 1BeTeHuUs IS PXKU JIydlle BCEro MOAXOAUT Moroga 0e3 0CalKoB.
[Tocne uBeTeHUs poKb HE CTOJIb TpeOOBaTENbHA K YPOBHIO BJIarM, HO Ha JIETKHX
NoYBax Jake HECUJIbHAS 3aCyXa MPUBOJUT K HEIOCTATOUHOMY HaJIMBY 3€pEH.

MHuoroneTtHee (45-1eTHee) cpaBHEHHUE O3UMOM P>KU C SIPOBBIMHU KYJIbTYypaMH
Ha TiecyaHod mouBe omnbITHOro mnoisi B Jlaneme (bepnuH) mnokas3biBaeT, 4YTO
ypOKaNHOCTh PKU MPHU 3TUX YCIOBHUSX MEHEE 3aBUCUT OT OCAJKOB BECHOH W JIETOM,
YeM YpOKaHOCTh SPOBBIX KyJNbTyp. Ee MHOrojieTHee cpelHee BbIIIE U MEHbIIEe
konebaercs (puc. 1.1). OmpIT mMoOKa3pIBaeT TakKe, YTO B pa3HbIC TOJbI pa3HBIC
KOMIIOHEHTBI YPO’KalHOCTH 110 Pa3HOMY Y4YacTBYIOT B (DOPMHPOBAHUH ypPOKaHHOCTU
ATUX KyJIbTyp (puc. 1.2).

[ToTpeOHOCTh TpUTHKAJIE BO Biare BBIIIE, YeM MOTPEOHOCTh BO BIlare pikHu.
Koadduiment tpancnupanuu Takxke BbIIE, YeM y pxu. s mpogosKuTenbHOU
(a3pl HamuMBa 3€peH M XOPOILEro CO3pEBaHMs JIydlle BCEro pPaBHOMEPHOE
pacnpeziesieHue 0CaJKoB MpU HU3KHUX TeMIlepaTypax M cyxas Temias moroja B ¢ase
CO3pEBaHUS.

OOubHBIE OCa/IKM M1OCIIE KOJOLWIEHUSI MOTYT BbI3BaTh HoJieranue. JloxanmuBas
[OroJla MEXy KOJIOIIEHHWEM U IIBETEHHEM CIIOCOOCTBYET MOPAXKEHHUIO KOJIOCOBBIM
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cerrropuo3oM (Staganospora nodorum). Kak u poxxp, TpUTHKaje MpopacTaeT IMpH
JOXKIMBOM morojie B aze cozpeBanus. CIUIIKOM CYXYIO M TEIUIyIO MOroay B ¢ase
00pa3oBaHMs ¥ HAJIMBA 3€PEH TPUTHUKAJIE MIEPEHOCUT JIy4Ille, YeM MIIECHUIA, HO XYXKe,
YeM POXKb.

O3uMbIil suMeHb OJaroaapsi paHHEMY BBIXOAY B TPYOKY XOpOILIO MCHOJB3YET
3uMHHe ocajku. [103ToMy OH aeT u Ha GoJiee JIETKUX MOYBax, U B 3aCyIUIMBBIC TOJIbI
OTHOCHUTENIFHO BBICOKHE ypokau. Ho oOuiIbHBIC 3UMHHE OCAIKU M CBA3aHHOE C 3TUM
MO3/IHEE CO3pEBaHME MOYBBI BECHOM TakK K€ OTPUIIATEIBHO BIUSIOT HAa €r0 pa3BUTHE,
KaK ¥ BBICOKHI ypoBeHb Biaru BecHoM. [lockonbKy (haza oT KOJIOMIEHHS 10 CIEI0CTH
UMEET BaXHOE 3HaueHue st (OpMUPOBAHMS YpoOKas, JOCTATOYHOE CHaOKeHUe
BOJIOW IIPU YMEPEHHBIX TEMIIepaTypax YAJIUHSET y 3I0POBbIX MOCEBOB a3y HAJIMBA.
Ona HE0OX0AMMAa IS TTOJTYYEHHUS BEICOKHX YPOXKaeB.

B panneii daze pasBuTus sl SPOBOTO SYMEHS MPEANOYTUTENbHA CyXas
Morojia TMPU YMEPEHHBIX TemrepaTypax. T[akue YCJIOBHs 3acTaBISIOT MOJIOJbIC
pacTeHHsi BHEIPATHCS CO CBOEHM ci1abo pa3BUTOM KOpPHEBOW cuCTeMOM B Oojee
rNIyOOKME TMOYBEHHblEe ciou. Takum oOpa3oM jgocturaercs Oojee BbICOKas
YCTOMYMBOCTB K 3aCyX€ U NMPEeAO0TBpaIlaeTCs MPeKIECBPEMEHHAs CrienocTh. Bo BpeMs
BbIXOJ]a B TPYOKy, KOJIOIICHMs, IIBETEHUS M Hayajga oOpa3OBaHUs 3€pEH SPOBOMU
S4MEHb HauOosiee TpeOoBaTelieH K Biare, HO OOWJIbHBIE OCAJKUA TPH BBICOKUX
TeMIlepaTypax Ha OOraTblX NUTATEIbHHIMU BEIIECTBAMHM IIOYBAX BBI3BIBAIOT
Ype3MepHOE KYIICHHE U TTOJIETaHne.

Ha mouBax ¢ qoctaTouHol BOJ03aep KUBAOIIEH CLIOCOOHOCTHIO YMEPEHHbIE
ocaikdu WM Oosiee TMpoxJiagHas, HO COJHEYHas Tmoroga B OTOM  (aze
IIPOTHUBOJICHCTBYET TOJIETAHUIO U CO3/1aeT OJaronmpusTHBIC YCIOBUS JUISl TIOTyUYCHUS
BBICOKMX YpOXaeB, B TO BpeMs KaK CIHIIKOM BJaXKHas TMOroJa TpH HHU3KHUX
TeMIIepaTypax CrocoOCTBYET MOPAKECHHUIO )enTol pxkaBunHoi (Puccinia striiformis).
IIpy HemocTaTKe OCagKOB B HIOHE W HIOJE Ha II0YBaX C XOpOLIEH
BJIAroyJep>KMBaIOIIEN CHOCOOHOCTBIO JJIsi SYMEHS CO3JAl0TCsA MpPEeanochulku Puc.
1.2. OkoHuUaHMe N7 MOJYYEHHUsI XOPOIIEro yposKasi 3€pHa BBICOKOTO KadecTBa. B To
KEe BpeMs Ha IMouBax co cnaboil BIaroyJepKUBAIOIIEH CIOCOOHOCTHIO WIIU
HEJIOCTAaTOYHBIM 3alacoM BJIard BO3MOXKHBI OOJbIIME TIOTEPH ypoxkas 3epHa. [Ipu
HEIOCTaTKe BOJBI B (ha3e BBIXO/AA B TPYOKY KOJIOCHS OCTAIOTCS BO BIIAraliUIAX M HE
JAI0OT ypoXKash WM TOCJIE BBIMAICHUSI OCAIKOB MPOUCXOIUT (POPMUPOBAHUE HOBBIX
cTebeil — moAroHa.

Ogec oueHb TpeboBarTeeH K Biare. Beicokas OTHOCUTENbHAs BIAXXHOCTh U
Y4acThIe OCAJKU — MPEANOCHUIKU IS TIOJTYYEHUS BBICOKUX ypOXKaeB. YPOXKAWHOCTH
OBCa pacTeT MOYTH MapauIebHO KOJMYECTBY JISTHUX OCaJAKOB. Ha HemocTaTok BOABI
B (haze cTeOsieBaHMsSI OH pearupyer Oojiee UyTKO, YeM JpYrue 3epHOBbIC. Takoi
HEJOCTAaTOK BOJBl BBHI3BIBACT CHIDKEHHE TYCTOTHI CTOSIHHS, CTEOIM OCTaloTCs
KOPOTKMMH M KOJIMYECTBO 3€pEH B METENKaxX pe3ko yMeHbIinaercs. J{oxkau Bo Bpems
[[BETCHUs OJIarOMpUATHO BIMSIIOT Ha oOpa3oBaHHME W HamuB 3epeH. OBec MeHbllle
JIPYTUX 3€pHOBBIX TPEOOBATENIECH K CBETY, XOPOILIO NEPEHOCUT YACTYIO 00JIa4HOCTh U
TYMaHbI, T.€. IPUCIIOCOOJIEH K aTJIAaHTUYECKOMY KJIMMATY.
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[ToaBos UTOT BBIIECKA3aHHOMY, MOXHO B 3aBUCUMOCTH OT OTPULATEIBHOTO
BIMSIHUSL KJIIMMaTU4YeCKUX (DAaKTOPOB Ha YpOXKAMHOCTh 3€PHOBBIX COCTaBUTh
CIeyIONUi yOBIBAIOIIIHIA PSII.

[ToBpexxneHusl u3-3a BbIMEP3aHHUA: O3UMBIM SUMEHb - O3MMas MIIEHUIA -
03UMOE TPUTHKAJE - 03UMasl poxb. [loBpexkneHHs u3-3a MO3JHUX 3aMOPO3KOB BO
BpeMs LIBETCHHUS: O3UMBIN SIYMEHb -03UMasi poxb. [loBpexaeHus u3-3a HEJOCTAaTKa
BJIard (BO B3aMMOJCHCTBUU C TNOYBEHHBIMU CBOWMCTBAMHM M TNPU NPHUOIMKEHUU K
MIOJIHOM peaju3allid NOTEHIHAIBHONW YPOKalHOCTH): OBEC - spoBas INIICHHUIA -
03UMas MIIECHHUIA -SIPOBOM SYMEHb - O3UMOE TPHUTHKAJE -O3UMas POXKb - O3UMBIN
SAYMEHD

[ToBpexxaeHus u3-3a J0XKAS U BeTpa (B popMe MoJIeranus mociie KOJOMICHUS):
03MMasi pOXKb - 03UMOE TPUTHUKAJIE - MHOTOPSIHBIA O3UMBIN STUMEHB - OBEC - IPOBOM
SUMEHB -JBYXPSIHBIN O3UMBIN SITYMEHb -IpOBasi MMIIEHUIA - O3UMasl MIICHHUIA

[ToBpexneHns: - IpopacTaHUE 3EPEH MOCIIE CO3PEBAHUSA: POXKb - TPUTHKAJIE -
MIIEHUIA U OBEC - AYMEHb

Bricokas Temneparypa Bo3iyxa B (pa3e KOJOLIEHUS NPUBOIUT K OBBIIIEHUIO
COJIep KaHMs ChIPOTO MPOTEUHA B 3€PHE U CHUIKEHUIO JIOJIM BBINIOJHEHHBIX 3€PEH, KaK
MoKa3zaHo Ha puc. 1.3.
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Puc. 1.4. BaussHue cyMMbl TeMmeparyp Ha COJEp>KaHHE ChIPOrO NPOTEUHA U
JIOJIFO BBIITOJIHEHHBIX 3€PEH B TEYEHUE IBAALIATH JHEN OT HaYaJla KOJIOLICHUS.
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B permonax ¢ yacTeIMu OCaJIKaMH, BBICOKOM BJIQXHOCTBIO BO3/lyXa U C IOYBAMH
C BBICOKMM YpPOBHEM TI'PYHTOBBIX BOJ MPU YMEPEHHBIX TeMIIEpaTypax rapaHTHpOBaH
XOpOIIMA ypoxaill. YpokallHOCTb OBCa pacTeT MOYTH NapaJIebHO KOJUYECTBY
neTHUX ocajakoB. Ha HemoctaTtok Bonbl B (pa3e crebieBaHusi OH pearupyer Oosee
YYBCTBUTEJIBHO, YEM JPYTrHe BUIbI 3€pPHOBBIX. Takoil HEOCTATOK BOJbI BBI3HIBAET
CHUKEHHUE TYCTOTBHI CTOSIHUSA, CTEOJIM OCTAIOTCS KOPOTKMMHU M KOJMYECTBO 3€PEH B
METeJIKax pe3ko yMeHblnaercs. JloKau BO BpeMs IBETEHHS OJaronpusiTHO BIUSIOT
Ha 00pa3oBaHUE 3epeH U UX HainuB. OBeC MEHbLIE APYTHX 3€PHOBBIX TPeOOBATEIEH K
CBETY M XOPOUIO MEPEHOCUT YACTYI0 00JIAYHOCTh U TYMaHBI.

CrenaTh BBIBOJIBI IO U3YYEHHOU TEME.

Bomnpocel 1J1s1i KOHTPOJIs

1.B ueMm 3akiroyaeTcs B3aUMOCBS3b MEXKAY HAKOIUIEHUEM MUTATEIbHBIX
BEILIECTB B CEJIbCKOXO3AMCTBEHHBIX KyJIbTypaX M MOYBEHHO-KIMMAaTUYECKUMHU
YCIIOBUSIMH.

2. Kakum 00pa3oM BIUSIOT TEMIEPATypbl Ha 3€pHOBBIE KYJIbTYPbl YMEPEHHOTO
KJIMMATa.

3. O6ocHyiiTe B3aMMOCBSI3b YPOXKAHHOCTH CEMSH C TEMIEpaTypoil BO3Ayxa H
OCaJIKaMH.

4. B ueM 3aKIIOYAIOTCS Pa3IMUMsl MEXAY O3UMBIMU M SpPOBBIMU (opMaMu
3€pPHOBBIX KYJIbTYp?

Kpurepuu oueHku oruera:

1. YMenue paboTtath cO CIpaBOYHON HHPOpPMaLIUEH 1O TEME 3aJaHusl.
2.J1onHOTa ¥ JJOTHMYHOCTD BBIITOJIHEHUS 3aJaHUH.
3.CaMOCTOATENBHOCTh MBIILJICHUS] 1 KOPPEKTHOCTH BHIBOJIOB.
4.Ctunuctrueckas rpaMOTHOCTD Y TTPABWJIBHOCTH OPOPMIICHHS OTUETA.

Pexomenayemas yueOHasi Jureparypa

OcHoBHas yueOHas1 JUTEpaTypa:

1. Ammmm JIx. CenbckoxossiicTBeHHass skojorus / Ammum Jbx. — M. : U3n.
MHOCTp. JIUT., 1959. — 477 c.

2.Ixux M. K. TTonsoBa cxosxicts Hacinus / Ixuk M. K. — K. : Ypoxait, 1976.
— 199 c.

3.Kynemos H. H. Arponomuueckoe cemenoBenenue / Kynemos H. H.

— M. : Cenpxo3uzaar, 1963. — 304 c.

4 Makpymma H. M.  Dxosorudyeckue  OCHOBBI  ITPOMBIIUIEHHOIO
CEMEHOBOJICTBA 3€PHOBBIX KyIbTyp / Makpymun H. M. — M. : Arpompomwuszar,
1985. - 285 c.

5.Ctpona U. I'. OOmee cemeHoBenenue noneBbix KyapTyp / Crpona U. I'. —
M. : Komoc, 1966. — 464 c.

6.0xomorust cemstH mmennnbl / [JI. K. Ceunsik, H. A. Kungpyk, O. K.
Cmocapenko u 1p.]. — M. : Konoc, 1983. — 349 c.
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7. Maxkpymmun H.M., Makpymuna E.M., IIlabanos P.YO. wu ap.
CemeHOBOJCTBO (MeToAoJOTHsA, Teopus, mnpaktuka). — Cumdbeponons: APUAIJIL,
2012. — 564 c.

8. Crymur A.C. OcHoBbl cemeHoBenmeHus. - Cankr-Iletepbypr Mocka
Kpacnonap : «Jlaub», 2014.

9. Cwmunoenko, JI.LA. CeMEHOBOJCTBO C OCHOBAaMH CEJEKIIMH TOJIEBBIX
kyaeTyp [Tekcr]: yue6. mocobue / JI.LA. CmuiioBernko. — M.: PoctoB H/Jl: MapT,
2004. — 240 c.

10. TexHONOTHS PAaCTEHHEBOJCTBA [DIeKTpoHHBINH pecypc] / Pupcor W.IIL.,
ConoBeeB A.M., TpudponoBa M.®. - M. : KonocC, 2013. - (YueOnuku u yueo.
Iocoous TUIA CTYJICHTOB BBICIII. yueO. 3aBEJICHUN ). -
http://www.studentlibrary.ru/book/ISBN5953201907.html

11. IlpakTukyM 10 OHOJOTMYECKHUM OCHOBAM CEJIbCKOTO  XO0341CTBa
[OnexTponnsiii pecypc] / CodpponoB A.A. - Apxanrensck : U CADY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785261009382.html

12. TlpakTMKyM TIO CEJIEKIIMM U CEMEHOBOJCTBY IOJEBBIX KYIBTYp
[DnekTp.pecypc] : yueb. mocodbue / moa pen. B.B. IleubHeBa. - CII6. : M3n-Bo
«Jlanby, 2014. — 448 c. http://e.lanbook.com/view/book/42197/

JlonoJIHUTeIbHAS JTUTepaTypa:

1. becanueB N.H. KauecTBO cemsiH sipOBOM NIIEHUIIbI B 3aBUCUMOCTH OT
MOTOJIHBIX (DAKTOPOB M TeXHOJOTHM Bo3aenbiBaHusi B OpeHOyprckom [Ipemypaiibe
//M3Bectus  OpeHOyprckoro  rocyJlapCTBEHHOTO — arpapHOTO  YHUBEPCHUTETA.-
Openodypr, 2019.- ¢ 40-44

2. bpoynos II. I. CenbckoxossiiicTBeHHass Mereoposorus / bpoynos I1. —
M. : 'mapomereousgat, 1957. — T. 2. — 383 c.

3. TI'punrod M.I'. OCHOBBI CeNbCKOXO3SIMCTBEHHON MeTeoposoruu. Tom I.
[ToTpeOHOCTh CeNbCKOXO03SMCTBEHHBIX KYJIBTYP B arPOMETEOPOIOTHUECKUX YCIOBHIX
M OMNacHble [UIsl CEJIbCKOXO3SIICTBEHHOI'O MPOW3BOJCTBA IIOTOJHBIE YCIOBUS/
N.I''I'punrod , A JI. Knemenko.— O6nunck: ®I'BY « BHUUT'MU-MII/l», 2011. —
808 c.

4. Makpymmun H. M. Meroauyeckue yKazaHusi MO  BbIICJICHUIO
ONTUMAJBHUX 30H CEMEHOBOJICTBA B CBS3U C IEPEBOJIOM €ro Ha MPOMBIIUICHHYIO
ocHoBy / Makpymmn H. M., 3r06poBckas T. A. // M. : MCX CPCP, 1978. —22 c.

5.  Makpymma H. M. OcHoBu rerepocnepmaronoruu / Makpymud H. M. —
M. : Arponpomusaat, 1989. — 287 c.

6. Manacait B. M. IlociBHI SKOCTI HaciHHS OBOYEBHUX KYJbTYp B PI3HUX
IpyHTOBO-KIIMaTHUHUX 30Hax / B. M. Manacaii, E. M. Makpymuna // BicHuk
arpapnoi Hayku. — 2000. — Bum. 11. — C. 31-32.
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IIpakTnyeckoe 3ansitue 2. CocraBieHne rpagpukoB 3aBUCUMOCTH
JHEPIrUH NPOPACTAHUSA M BCXO0KECTH OT TeMIIEPATYPbI H 0CAIKOB.

He.]'[b 3aAaHATHSA - COCTAaBUTDH Fpa(l)I/IKI/I BJIMSHUA TCMIICPATYPhI K OCAJIKOB Ha
BCXOXCCTb U SHCPI'UIO MPpOpaCTaHuA CCMAH.

3ananmue:

1. O3HAKOMUTCS C TOHATHSAMHU <«AHEPIHsl MNPOPACTAHUS» U «BCXOKECTh
CEMSIHY.

2. N3yunts B3aMMOCBSI3b DHEPrUM MPOPACTAHHUS M BCXOKECTH C
TEMIIEPATYpOr U OCATKAMM.

3. OCBOUTH TEXHUKY NOCTPOEHHUS TpaUKOB BIUSHUSA TEMIIEpaTypbl U

0CaaKOB Ha BCXOKCCTb U SHECPTHUIO IIPOpaACTaAHUA CCMSIH.

MarepuaJjibl 1 000py10BaHue:
Meroanueckuii MmaTepual, 3JIeKTPOHHBIC HATJISIIHBIE TTOCOOUSI.

MeToauka U NOPSIAOK BbINOJTHEHUS

[Ton »JHeprueii mpopacTaHMsi TIOHUMAETCS KOJMYECTBO HOPMAIbHO
MPOPOCIINX CEMSIH B TEYEHHWE YCTAaHOBJEHHOTO KOPOTKOIO CPOKa, BHIPAXKEHHOE B
MPOIEHTAX OT KOJIMYECTBA CEMSIH, B3SITHIX ISl OMPEICIICHUS] BCXOXKECTH.

DHeprusi MpopacTaHus XapaKTepU3yeT IPYKHOCTh BCXOJIOB ceMsiH. Yem
BBHIIIIE SHEPIUsl MPOpACTaHUsI, TeM JApYykKHee OyAyT BCXOJbl U TEM CaMbIM OOJIbIIIE
ypoOKamu.

Jlns ompenesnieHUs] PHEPTUM MPOPACTAHUSI M BCXOXKECTH OT YUCTBIX CEMSH
nocJie yJaajaeHusi U3 HUX OTXOJa OTCUMTHIBAIOT 4eThipe paza mo 100 cemsan (mns
KOHCKMX 0000B, ropoxa, ¢acomu u apaxuca — 1o 50). Takue ycioBus
IpOpallliBaHusl, KakK TEMIIEpaTypa, OCBEIIEHHOCThb, JIOXKE, pa3iuyarTcs B
3aBUCUMOCTH OT KyJIbTyphl 1 ykazansl B 'OCTe 12038-84.

[Toncuer ceMsH I ONpPEACNICHUS SHEPTHM MPOPACTAHUSI U BCXOXKECTH
MPOU3BOAT B YCTAaHOBJICHHBIC CPOKU. CIIOCOOHBIMH K HOPMAJIBHOMY MTPOPACTAHUIO
CUMTAIOTCSl CEMEHA P)KM, MIIEHULIBI U KYKypy3bl, JaBIIME€ HOPMAJIbHO Pa3BUTHIC
KOpPEIIKK M POCTKH, MPUYEM TIJIaBHBIH KOPEIIOK — HE MEHee JJIMHBI CEeMECHH M
pPOCTOK — HE MeHee 1/2 JJIuHBI CEMEHHM; IS OCTAJIbHBIX KYJIBTYP BCXOXKHUMH
CUMTAIOTCS CEMEHa, JaBIIME€ HOPMAJIbHO PAa3BUTOM KOPEIIOK, HE MEHEE JJIUHBI
CEMEHH, a Y KPYIJIbIX CEMSIH — HE MEHEe ThamMmeTpa CEMEHH.

[Ton BcXO:KeCcTbIO TOHUMAETCS KOJMYECTBO CEMsH, JaBIIMX HOPMaJbHO
pa3BUThIE MPOPOCTKU TMPH ONTUMAJBHBIX YCJIOBUAX 3a YCTAHOBJIEHHBIA CPOK,
BBIPAQKEHHOE B MPOILIEHTaX OT KOJIMYECTBA YUCTHIX CEMSH, B3STHIX ISl ONPEIeTCHUS
BCXOXKECTH.

BcxoxkecTh - OJIMH U3 TJIaBHBIX MOKa3aTesieid, XapaKTepU3YIOIIUX MMOCEBHBIC
KauecTBa ceMsH. ToJIbko 00J1a/latonue HOPMalbHOU (BBICOKOI) BCXOKECThIO CEMEHA
MOT'YT IIPUHECTH BBICOKHU YpOKai.
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Ha npumepe nayuHou crateum «BausHHE TEeMIIEpaTypHOIrO peXrMMa Ha
BCXOXKECTh M DHEPTHIO MPOPACTAaHUS CEMSH PHUCa» U3YYUTh B3aUMOCBSI3b JHEPTUH
IPOPACTAHUS U BCXOKECTU C TEMIIEPATYPOIl.

Pa3zBuTne pacteHuii puca 3aBUCHT OT YpPOBHS 3aTOIUIEHHS IIOCEBOB U
TemriepaTypel. B craThe mnpencTaBieHbl pe3yNbTaThl JIaDOPAaTOPHOrO OMbITA IO
W3YUYEHUIO BJIMSHUS TEMIIEPATYPbl HA BCXOXKECTh W SHEPTUI0 MPOPACTAHUSA CEMSH
NEPCHEKTUBHOIO copTa puca MaHpwkyp. Pe3ynbrarhl 51a00paTopHOro H3y4YeHUs
JAIOT OCHOBAHME Ul BBEACHUS B arpOTEXHUKY COPTa CPEIHHUX M MO3JHUX CPOKOB
II0CEBAa C MUHUMAJIBHOW 33J1€JIKOM CEMSIH.

B MupoBo# CeNbCKOXO3IUCTBEHHON MPAKTUKE MPUHATA ONTUMAJIbHASI CMEHA
COpPTOB Kak MHUHUMYM depe3 5-7 JieT, 4To BjedeT 3a co0Oi HEeOOXOIUMOCTh
CUCTEMATHYECKOTO0 M3YYEHHsI OCHOBHBIX JJIEMEHTOB TEXHOJIOTHHA MX BO3EIIBIBAHMS.
[Ipu 3TOM BBIAETAIOTCS T€ 3IEMEHTHI, KOTOPBIE B MEPBYIO0 OYepeb HAaOOJIEee MOITHO
pealn3yloT NOTEHUUAIbHbIE CIOCOOHOCTH PACTEHUH.

lenp wuccmenoBaHuid - UIsl  pa3padOTKM  TEXHOJOTUU  BO3/EJIBIBAHUS
HEPCIEKTUBHOIO copTa puca MaHbUWXKYyp NpOBECTH J1aOOpaTOPHBIM OMBIT 10
OIIPEEIICHUIO BIIMSHUA TEMIIEPATYPBI HA BCXOKECTh U SHEPTUIO IIPOPACTAHUS CEMSH.

OOBEKTOM HCCIEeNOBaHUM SBISJINCH COpTa puca ceinekuuu IIpumopckoi
Hay4YHO-HUCCJIEIOBATEIILCKOM ONBITHOW CTAHIMM pHUCA - IIEPCIEKTUBHBIM COPT
Manpuxyp u copt [Ipumopckuit 29 (ctanmapr), BHeceHHbI B ['ocymapcTBeHHBIN
peecTp CENEKIMOHHBIX JOCTHKEHNN, JOMYIIEHHBIX K NCTIOJIB30BAHMUIO.

JlabopaTopHOoe TpopanIMBaHME MPOBOAMIOCH B damkax lletpu Ha
bunbTpoBaIbHON OyMare W B pacTHIBHSAX C MOYBOM, C 3aTOIJICHUEM CIIOEM BOJBI 1
cM. M3ywanoce Tpum aumanazona temmeparyp: 14-17 °C, 20-22 °C, 25-30 °C.
IIOBTOPHOCTB ONBITa YETHIPEXKPATHAS.

Ouepruro u npopacranue cemsH onpenensiau no I'OCTy 12038-84. Hayanom
IpPOpPACTaHUsl CUHUTAIOCHh HAKJIEBBIBAHUE, OKOHUYAHMEM - Pa3pblB KOJEONTHUIIS.
OHeprusi npopacTaHusi - CKOpPOCTb NPOpacTaHus, BbIpaKaeMas B IPOLIEHTE
OPOPOCHIMX CEeMsIH (JaBIIMX KOPEUIKW, paBHbIE IIOJIOBUHE JJIUHBI CEMEHH).
BcxoskecTs ceMsiH - 3TO KOJTMYECTBO HOPMAIBHO MPOPOCIINX CEMSIH (C KOPEIIKOM He
MEHEE JIJIMHBI CEMEHU U POCTKOM HE MEHEE MOJIOBUHBI JJIMHBI CEMEHH ), BBIPAXKEHHOE
B IIPOLIEHTAX K MpoOe, B3ATON AJIs U3YUCHHUS.

JlabopaTopHblii  ombIT  mpoBoAwics — Ha  llpumopckod = HaydHO-
UCCJIeIOBATENLCKOM  OMBITHOM craHumu puca - ¢umuane OIBHY «DHI]
arpoouotexHosioruit JlaneHero Boctroka mm. A.K. Yaitku». [lns cpaBHUTEIBHOM
OLICHKM COPTOB W pa3pa0OTKU TEXHOJIOTMM BO3JENbIBAHMS MEPCHEKTUBHOIO COpTa
MaHpwKyp IPOBOAWIOCH MPOPAIIMBAHUE CEMSH.

B 3aBucHMMOCTM OT YCIIOBHI TNpOpalIMBaHUs HAYAJIO MPOPACTAHUS U €ro
TEMIIbl OYEHb W3MEHAIOTCA. TeMmnepaTypHbId pPEXUM BIUAET HAa CKOPOCTh M
MHTEHCUBHOCTb MPOPACTAaHUs CEMsH U, B KOHEYHOM CYETE, Ha YPOKAMHOCTbH COpPTa.
[IpakTiueckoe 3HaueHNE UHPOPMAIMH 110 YHEPTUH MPOPACTAHUS CBOAUTCSA K TOMY,
YTO OHA MO3BOJSAET 3HAYMUTENIBHO pPAHBUIE, YE€M IIPU IMOJACYETE OKOHYATEIBbHOM
BCX0XKECTH, OPHEHTHUPOBOYHO CYIUTh O KadecTBe ceMmsiH. CeMeHa ¢ Xopolen
SHEpPrueil mpopacTaHusi AT Ooyiee APYXKHbIE U POBHBIE BCXObI, Y€M CEMEHA
OIMHAKOBOW C HMMHM OKOHYATEJIBbHOM BCXOXECTH, HO PAa3IMYAIOIIMECS IO IHEPTUH
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npopactanusi. [Ipy HHU3KOW PHEPTrUU MPOpPACTAHUS MOSBICHUE BCXOJOB B IMOJEBBIX
YCIIOBUSAX pAacTITUBaeTcsl Ha 0oJiee MPOJOJDKUTEIBHOE BpEMs, YTO YBEJIUYMBAET
yrpo3y UX MOpa)K€HUs TPUOHBIMU OOJIE3HAMH U MOBPEXKICHUS BPEAUTEISIMH, a TO
BJICYET 32 COOO0I MOBBIIIEHHYIO THOETh TPOPOCTKOB.

B ombiTe sHepruto mpopactanusi onpenensuii Ha 4-e cytku. [lpu ydere mo
Ka>KJI0¥ TOBTOPHOCTU OT/AEJIBHO MOJICUUTHIBAIM U YAAJISIA HOPMAJIBHO MTPOPOCIINE U
SBHO 3arHUBIINE CEMEHA. Y MEpPEHHBIC U MOBBILIEHHBIE TemMnepaTypsl - Oosee 20 °C -
OKa3aJiv TIOJIOKUTEIPHOE BIUSHNE Ha TIOJyYCHHE IPY>KHBIX BCXO0B (Tabm. 2.1).

Tabmuna 2.1

DHeprus NpopacTaHus CEMSIH pUca MPU Pa3HbIX TEMIIEPATYPHBIX pexuMax, %

Copn 14-17°C | 20-22°C 25-30°C

Manpxyp 0 93 93

[Tpumopckii 29 0 o0 |

[lepcniekTrBHBIN COPT pruca MaHBPYWKYyp MMEN SHEPTUIO MPOPACTAHUS BBIIIE
Ha 2-3%, uem coprt [Ipumopckuit 29.

BcxoxkecTb CEMSH - OHO U3 BaXKHEHIINX NTOCEBHBIX KAYECTB, OMPEAEIIIOIINX
IPUTOHOCTh CEMSIH Ul T0CEBa, MMEET OOJIbLIOE MPOM3BOJACTBEHHOE 3HAYCHHE.
CemeHa ¢ BBICOKOW BCXOXKECTBIO JAlOT OBICTPBIE BCXOJIbI, 0OECTIEUMBAIONIUE TMPHU
COOJIIO/IEHNN arpPOTEXHUKHU BBHICOKUHN YpPOXKail.

VY uccrenyemMblx COPTOB BCXOXKECTh CEMsH Kak Ha Oymare, Tak W B IOuYBE Oblia
MPAKTUYECKA OJMHAKOBOW IPU YMEPEHHOM U TMOBBILIEHHOM TeMIIeparypax
(Tabm.2.2).

BinsgHne Ttemneparypsl Ha BCXOXKECTh M PAa3BUTHE CEMSH pHUca IIpH
MpopalIMBaHuy Ha OyMare u B TIOYBeE.

Tabnuua 2.2.
Bimstnue Temneparypsl Ha BCXOKECTh U PA3BUTHE CEMSH
puca npu NpopalMBaHUK Ha Oymare U B OYBE

14-17 °C 20-22°C 25-30°C

INokazarenn Hit B Ha B Ha B

l_P}HdIL‘ NoYyBpc ovsane no4yec l_‘r\'“dll.‘ nodBe

Copr Manwakyp

Bexo#ecTh, % 98 97 97 95 96 98

JepHOBKH, NopakenHEe rpudami, %6 12 13 5 15 9 17

Copr [pumopexui 29

Bexosects, % 92 92 9R 95 a7 97

JepHOoBKH, NOpakenHue rpudami, %o 13 21 12 17 16 18

I[Ipu Ttemneparype 14-17 °C nepcneKkTUBHBIM COpPT MaHbPWKYp HMeEI
NPEUMYLIECTBO HAJ CTaHAAPTOM IO BcxokecTh Ha 6%. OmHUM W3 3HAYMMBIX
MoKa3aresyield Mpu NpopalliBaHUU CEMSH SBISIETCS MPOLEHT 3€PHOBOK, MOPAXKEHHBIX
MJIECHEBBIMU Tpubamu. Y copTa puca MaHBWKYp IPH MOBBIMIEHUN TEMIIEPAaTypPhl B
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BapHaHTE MpOpalliBaHus Ha Oymare OTMEUEHO CHW)KCHHE ATOr0 MpPOIEHTa, a IpH
IpopaliMBaHUU B IMOYBE - yBenuueHue. Y copra Ilpumopckuit 29 HalOmromanach
oOpaTHas TeHICHIIN.

Cuma pocra ceMsSH - IOKa3aTelb KayecTBa CEMSH, ONPEICMIOMUNA UX
IOJIEBYIO BCX0KecTh. OHA 00YyCIIaBIMBACTCS TCHOTHIIOM M ITO3TOMY SIBJISICTCS OJHOM
U3 XapaKTEPHCTHUK copTa. [10 MHTEHCHMBHOCTH POCTa IMPOPOCTKOB 3a CYTKH MOYKHO
CyauTh 00 YpOBHE XOJOJOCTOMKOCTH COpPTa M €ro yCTOHYHMBOCTH K HEIOCTATKY
KHCJIOPOJ1a TIPH TTOJTyYEHUN BCXOJI0B H3-TI0 CJIOSI BOIBI.

XapakTep HWHTCHCHBHOCTH pOCTa TIPOPOCTKOB B CPEIHEM 3a TIEPUOJ
MPOpacTaHus U MPOAODKUTEIHFHOCT 3TOTO TIEPHO/Ia ITOKa3aHbI B Ta0. 2.3.

Tabmuma 2.3
XapaKkTepruCTUKA Pa3BUTHUS CEMSH prca Ha OyMare M B ITOYBE
IIPH Pa3HBIX TeMIIepaTypax

14-17 °C 20-22°C 25-30°C

POCT, MM/CYTKH POCT, MM/CYTKH POCT, MM/CYTKH

nepuoi npo- nepuog

KvIe- KD~ -~ KOje- KO- p— KOJ1e- KO- OpOpacTa-
PACTAHMA, npopacTa-

CYTRH oll- pem- HHA, CYTKH

TS Ka THIH Kal THIIN Ka

NEpHod

Cop1

oll- peu- HHA,
CVTKH

Ol pei-

Ha Dymare

Manpaxkyp 0.8 1,0 14 1.0 18 9 20 1.8 5

IMpumop-

- 0.8 1.0 15 0.7 2.8 10 1.6 315 6
ckmii 29

B MMoMBE

Manpaxyp 1.4 1.9 17 2.8 6,1 10 4,1 8.8 7

Ipisop-
ckuii 29

IIpOopOCTKH yCHUIMBAIM POCTOBBIE IPOLECCHI HE TOJBKO C IOBBILICHHEM
TEMIIEpaTyphl, HO U B IIOYBE, YTO OYEHb BAXKHO MpH nocese. Huskue remneparypsl, B
CPaBHEHUM C YMEPEHHBIMU M MOBBIIICHHBIMH, 3HAYUTEIBHO CHAECPKHUBAIA TEMIIBI
MpopacTaHus 1 JJIMHY TPOPOCTKOB, OCOOCHHO B BapuaHTe Ha Oymare - Ha 5-9 CyTOK.

[Ipu BCcex TemMmepaTypHBIX pPEXMMax MEPCIEKTUBHBIA COPT puca MaHbYKYp
3aMETHO BBIJEIWICA 10 aKTUBHOCTH POCTa IPOPOCTKA U KOJIEONTUIISI B CPABHEHUH CO
ctagaaproM. OH codeTasl MPU3HAKKM MHTEHCUBHOCTH HaYaJIbHOIO POCTA U MOITYYEHUS
BCXOJIOB B YCJIOBHSIX INTyOOKOT'O 3aTOTICHHUS.

N3yuenue BO3ACHCTBUSI TEMIEPATypHOrO pPEKHMMA Ha IOCEBHBIE KadecTBa
CEMSsIH (PHEPTHUIO0 U BCXOXKECTh) M CHIIy pOCTa MOKa3alio, uTo ymepeHHsie (20-22 °C) u
noBbiieHHble (25-30 °C) Temmeparypbl OKa3bIBaIOT MOJIOKUTEIBHOE BIHSHUE.
Hapsiny ¢ »5>TuM CcHWKaeTcs TMPOLIEHT TMOPAXKEHUS IJIECHEBBIMU TpuOamu.
[TonmkeHHbIE TeMIlepaTypbl 3aMeUISIIOT Tpolecc MPOOYXKACHHS CEeMSH M, Kak
CJIEJICTBHE, BIIMSIIOT HA UX MOJIEBYIO BCX0KECTb. Ha OCHOBaHMM H3J10KEHHOTO MOKHO
MPEANoararb, YTO MPU BBIPAIIMBAHUU MEPCHEKTUBHOIO cOpTa prca MaHbUWKYyp C
MUHHUMAJIBHOM 3aJ€JKON CEMSH CIIEyeT OPUEHTUPOBATHCS HA CPEAHHUE U IO3IHUE
CPOKH ITOCEBA.

22



[Toctpouth rpaduku 3aBUCUMOCTH HEPTUU IMPOPACTAHHUS M BCXOXKECTU C
TEeMIIEPaTypOi, UCIIOJIB3Ys JaHHbIE Ta0a 2.1 u Tab.2.2.

Ha npumepe HayuHol cTtatbu «KayecTBO CeMsIH SIpOBOil MIIIEHULIBI B
3aBUCUMOCTH OT MOTOAHBIX (haKTOPOB M TEXHOJIOTHI BO3/I€JIbIBAHUS B
Opendyprckom Ilpenypanbey» U3yduTh B3aUMOCBSI3b SHEPTUU MTPOPACTAHUS U
BCXOKECTHU C OCATKAMH.

Lenpro wuccnegoBaHus ObUIO U3yYEHHE 3aBUCHUMOCTH MOKa3aTejed dHEpPrUu
MPOPACTaHUS U BCXOKECTH CEMSH SIPOBOM MSATKOW U TBEPAOHM MIICHULIBI OT (HaKTOPOB
arpOTEXHUKH U MOTOJIHBIX TToKa3ateneil B Openoyprckom [Ipeaypanne. ¥YcranoBiena
3aBUCUMOCTb SHEPTUU MPOPACTAHMS CEMSH SIPOBOM MIIEHUIBI OT CyMMBbI OCaJKOB
TpEeTheH JIeKa bl UIOJIS U TIepBOM JeKaabl aBrycra (Taou. 2.4, puc. 2.1).

Tabmuma 2.4
3aBUCUMOCTE OHCPIUHr IpopacTaHrsa CCMAH ﬂpOBOﬁ IIIIIEHUIBI OT KOJINYECTBA OCAaIKOB
" MapameTpsl BeuHHH & F
KoppenupyeMbic Bt ik . v, Ye -
(M=Li) thakT. Teop
AJKH TPCTHCH JCKANE] WA, MM 0, 7-4% a7
) 10,4414,6 140,74
CPrUA MPOPACTAHNA CeMAR, ? Th, 6904 - & 2 &7 -
| 36 843 44 0868 3.5 244
y; = BB, 060—-0,063x,—3.553E—03x,2+ 2,06%, ana 75.46% cryuacs
AJKH NepBOil QCKAME ABIYCTA, MM 0,1 "‘_‘ _ 136.74
J 16,4+22 5
CPrvA MPOPACTAHNA CEMAH, Th. K40 - e x 0% g Ay
| 868414 3,92 0,845 3,05 244
va=BE 437 -6, 001 E-02x,— T 608E - Ddx,3+ 1 95%, ana 71,39% comyaacs

Bricokne KOoppensTUBHBIE OTHOLIECHUS U JE€TEPMUHUPOBAHHOCTD MOJYUYECHHBIX
CBs3€H, a Takke Tpaduueckas TMPSIMOIMHEHHOCTh JTHUX CBS3€H IMO3BOJSIOT
3aKJIFOYUTh O HEXKEJIATEIIbHOCTH AK€ HE3HAYUTEIIBHOTO KOJIMYECTBA OCAAKOB B 3TOT
[IEPUOA.

F 103 AT jfe—p—— T & 1034 )

:' ’ . * 5

g 7

S 9241 $ t 2 924 4 1

- » » -

= = e + 2 N r— + +

B | s . = el |

S S14 —7 5 814 - ———

- T -4 —

= : & L + 4 |

» »

o 04 - 0.4 + + +

£ : = —

2 594 ! = 594 | )

3 0.70 12.53 24,35 36.18 45,00 % 0,10 23,07 46,05 .02 92,00
Ocaman Tpernell Ackian o, My OCuaxm Bepsol 1eKa s usryers, My

Puc. 2.1 - 3aBUCHUMOCTb dHEPTMU NMPOPACTAHMS CEMSH SPOBOM IMIIEHHUIBI OT
OCAJIKOB IIEPHUOJA BEreTALNU

B KoHIIE U101 - HavaJie aBrycTa MPakKTHYECKH 3aKaHIUBaeTCsl (POPMUPOBAHNE
3epHa C YOOPOYHOU BIAXHOCTHIO, U JTFOOO€ KOJUYECTBO M3JIMIIHEH BIaru BENET K
CHIDKCHHUIO SHEPTHH MPOPACTaHMsI CEMSH. B To jke BpeMsl Ipy BBITIQJICHUN OCAJIKOB B
NEpBOI JeKaje MIONSA, KOTJa 3€PHO HAaXOAHWTCS B OCHOBHOM B (haze MOJIOYHO-
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BOCKOBOM CIT€JIOCTH, SHEPTUS IMPOPACTAHUS U BCXOXKECTh CEMSH HE TOJBKO HE
CHIDKAIOTCS, & UMEIOT TEHICHIIUIO K POCTY.

Koppensumonnsie CBSI3M CyMMBI OCAJKOB 3a JIAHHBIM IEPHUOJ C DHEPrUeu
npopactanusi cocraBisitotr 0,816, a co Bexoxkecthio — 0,803. Ocanku, BhIIABIINE B
Hauaje uoJs, B konudecTse 10 40 MM B cymMMe 3a MEPUOJT HE BIUSIOT OTPUIATEIBHO
Ha mporiecc GopMUPOBAHUS CYXOT0 BEIIECTBA 3€pHA M PACTIPEEICHUS aCCUMIIIATOB
BETE€TaTHUBHBIX OPTAHOB.

Ha ocHoBe n3y4eHHBIX JaHHBIX CJI€JIATh BBIBOIBL.

Bomnpoce! 111 KOHTPOJISE
1. Yro B ceOs BKIIIOYAET MOHATUE «IHEPTHUS IPOPACTAHUS CEMSH»?
2. JlaiiTe onpeiesieHue «BCXOKECTU CEMSIH
3. KakuMm crioco0oM MOXHO OIpENeanTh B3aUMOCBSI3b SHEPTUN MPOPACTAHUS
Y BCXO0KECTH C TEMIIEPATYpPOIl U OCATKAMH.
4. Yto coboil MpeACTaBIsIOT TpaUKy B3aUMOCBS3b SHEPTUU MPOPACTAHUS U
BCXOJKECTH € TEMIIEpATypou u ocaakamu. IIponsutroctpupyire.

Kpurepuu ounenkn oruera:

1. YMeHue paboTath cO CIpaBOYHON HHPOpPMaLIUEH IO TEME 3aJaHusl.
2.IlonHOTa U TOTUYHOCTH BBINIOJIHEHUS 3aJaHU.
3.CaMOCTOSITENILHOCTD MBIIIJIEHUS] U KOPPEKTHOCTH BHIBOJIOB.
4.CTunucTudeckasi TpaMOTHOCTD U TIPABHIBHOCTH O(OPMIICHHS OTYETA.

Pexomenayemas yueOHas JuTeparypa

OcHoBHas yueOHas1 JuTEpaTypa:

1. Ammm JIx. CenbckoxossiicTBeHHass skojorust / Ammu Jx. — M. : Uzm.
MHOCTp. JIUT., 1959. — 477 c.

2.Ixux M. K. TlomsoBa cxoxicts Hacinrs / Ixuk M. K. — K. : Ypoxait, 1976.
— 199 c.

3.Kynemos H. H. Arponomuueckoe cemenoBenenue / Kynemon H. H.

— M. : Cenpxo3uzaar, 1963. — 304 c.

4 Makpymma H. M.  Dxonorudyeckue  OCHOBBI  IPOMBIIUIEHHOIO
CEMEHOBOJICTBA 3€PHOBBIX KyJbTyp / Makpymun H. M. — M. : Arpompomwuszar,
1985. - 285 c.

5.Ctpona U. I'. OOmee cemenoBenenue noneBbix KynapTyp / Crpona U. I'. —
M. : Komoc, 1966. — 464 c.

6.0xomorust cemstH mmenunbl / [JI. K. Ceunsix, H. A. Kunapyk, O. K.
Cmocapenko u np.]. — M. : Kosoc, 1983. — 349 c.

7. Maxkpymmn HM., Makpymuna E.M., Ilabanos P.HO. u nap.
CemeHOBOJCTBO (MeTOAOJOTHA, Teopus, mpaktuka). — Cumdbeponons: APUAIJI,
2012. - 564 c.

8. Crynun A.C. OcHoBbl cemeHoBeneHus. - Cankt-IlerepOypr Mocksa
Kpacnopap : «JIanb», 2014.
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9. Cwmmnosenko, JI.LA. CeMeHOBOJCTBO C OCHOBAMHU CEJEKIMH IOJIEBBIX
kynbTyp [Tekcr]: yueb. mocobue / JI.LA. Cmunoenko. — M.: PoctoB u//l: MapT,
2004. — 240 c.

10. TexHONOTHSI pacTEHUEBOJCTBA [DNEKTpoHHBIN pecypc]| / Pupcos W.II.,
ConoBeeB A.M., TpudporoBa M.®. - M. : KonocC, 2013. - (YueOnuku u yueo.
nocoous TUTSL CTYJIEHTOB BBICHI. yueO. 3aBEJICHU ). -
http://www.studentlibrary.ru/book/ISBN5953201907.html

11. TlpakTukymM TI0 OWOJOTHYECKHMM OCHOBaM CEIBCKOTO XO3SHCTBa
[Dnektponnsbiii pecypc] / CodpponoB A.A. - Apxanrensck : U CAOY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785261009382.html

12. TIpakTUKyM IO CEJIIEKIIMM W CEMEHOBOJCTBY IIOJIEBBIX KYJIBTYP
[DnekTp.pecypc] : yuebd. mocodbue / moa pen. B.B. IleuibneBa. - CII6. : M3n-Bo
«Jlanby, 2014. — 448 c. http://e.lanbook.com/view/book/42197/

JlonoJIHUTE IbHAS JIMTepaTypa;

7. becamueB N.H. KauecTBO ceMsiH sSipoBOM MIUEHUIBI B 3aBUCUMOCTU OT
MOTOJIHBIX (DAKTOPOB M TEeXHOJOTHM Bo3jaenbiBaHusi B OpeHOyprckom [Ipemypaiibe
//M3Bectuss  OpeHOYprcKoro  rocylIapCTBEHHOIO — arpapHOro  YHUBEPCUTETA.-
Openodypr, 2019.- ¢ 40-44

8. bpoynos II. I. Cenbckoxo3zsiiictBenHass mereoposorus / bpoynos Il. —
M. : I'mapomereonsgart, 1957. - T. 2. - 383 c.

9. TI'punrod WN.I'. OcHOBHI cenbCKOXO3AUCTBEHHOW MeTeoposoruu. Tom 1.
[ToTpeOHOCTh CeNbCKOXO03SMCTBEHHBIX KYJIBTYP B arPOMETEOPOIOTHUECKUX YCIOBHIX
U OMNacHble [UIsl CEJIbCKOXO3SIICTBEHHOIO MPOM3BOJCTBA IIOTOJIHbIE YCIIOBHUS/
N.I''I'punrod , A JI. Knemenko.— O6nunck: ®I'BY « BHUUT'MU-MII/I», 2011. —
808 c.

10. Makpymuu H. M. Metoaudeckne yKa3zaHus TIO  BBIJICICHHIO
ONTHUMaJIbHUX 30H CEMEHOBOJICTBA B CBSI3U C NEPEBOJIOM €ro Ha MPOMBIIUICHHYIO
ocHoBy / Makpymma H. M., 3r06posckas T. A. // M. : MCX CPCP, 1978. — 22 c.

11. Maxkpymun H. M. OcHoBu rerepocnepmarosioruu / Makpymun H. M. —
M. : Arponpomusgat, 1989. — 287 c.

12. Manacait B. M. IlociBHI AKOCTI HAaciHHSI OBOYEBHMX KYJbTYp B PI3HUX
IPYHTOBO-KJIIMaTHYHUX 30Hax / B. M. Manacaii, E. M. Makpymuna // BicHuk
arpapnoi Hayku. — 2000. — Bum. 11. — C. 31-32.
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IIpakTuyeckoe 3ansitue 3. OnpeneneHne IKBUBAJICHTOB H30bITKA,
HEJ0CTAaTKA M aMILIMTY/Ibl OITUMYMA (PAKTOPOB.

He.]'[b paﬁoTbI - Ha OCHOBC JIMTCPATYPHBIX JaHHBIX OCBOUTDH OIIPCACIICHHUC
OKBHBAJICHTOB I/136I>ITK8,, HCOOCTAaTKa U aMIUIUTY bl OIITUMYMa (I)aKTOPOB.

3aganue:
1. Onpenenutb SKBUBAJIEHT U30BITKA ONITUMYMa (DAKTOPOB.
2. OnpenenanTb SKBUBAJICHT HEJOCTAaTKa M aMILTUTYbI ONTUMyMa (paKTOPOB.

Hemenkuii  yuénpiii FOctyr JIMOux ycTaHOBWI, 4YTO MPOAYKTHUBHOCTH
KYJIbTYPHBIX PACTCHHI B TIEPBYIO OYEPEIh 3aBUCUT OT TOT'O MUTATEIHPHOTO BEIIECTBA
WM MUHEPAIBHOTO 3JIEMEHTa, KOTOPBIH TPEACTABICH B IOYBE B HAWMCHBIIIEM
KOJIMYECTBE.

3akon mumHumyma JluOuxa (miu 3aKOH JMMHUTHPYHOIIMX (PAKTOPOB):
YCHEIIHYIO KU3HEIEATeIbHOCTh OPTaHu3Ma OIPAHUYMBAET AKOJIOTHYECKUN (akTop,
KOJMYECTBO U Ka4e€CTBO KOTOPOT0 OJIM3KU K MUHUMYMY, HEOOXOIMMOMY OpTaHU3MY.

OOpas3Hoe mpeacTaBiIeHUE 3aKOHa MHUHMMyMa — TaK Ha3biBaeMasl «0ouka
JInbuxay.

CyTh MOJI€NTM COCTOMT B TOM, YTO BOJia MPU HAIMOJIHEHUU OOYKM HAYMHACT
MepeNnuBaThCs Yepe3 HaAUMEHBIYI0 JOCKY B OOUKe, W JUIMHA OCTAIBHBIX JOCOK YK€
HE UMeeT 3HaUCHUSI.

[Ipumep: ecnu pocdopa B nouse aumb 20 % oT HEOOXOIAUMOW HOPMBI, a
kanbiusg — 50 % OT HOpMBI, TO pacTeHue OyJeT pa3BUBATHCS TOJBKO JI0 TEX IOP,
MoKa He yCBOMT Bech (hochop. OrpaHMUMBAIOIMM JalbHEHIINA POCT (PakTopoM
Oyner Hemoctatok ¢ocdopa. g yBenuueHuss TPOIYKTUBHOCTH HEOOXOIUMO B
IIEPBYIO OUYepeab BHECTH B TIOUYBY UMEHHO (dochopcoaepkaiiee yaoOpeHue.

Ho wm3BecTHO, 4TO M30BITOK KaKOTro-IMOO JKOJOTHYECKOro (haKTopa MOXKET
OBITh TaK K€ BPE/ICH, KaK U €ro HEJOCTATOK, T. €. BCE XOPOLIO B MEPY.

®dakTopbl, CACPKUBAIONINE PA3BUTUE OPTaHU3MOB M3-3a HEIOCTAaTKA WIH UX
M30bITKA TT0 CPABHEHUIO C TOTPEOHOCTSIMH, Ha3bIBAIOTCS TUMUTUPYIOIIUMH.

3akon  ToJsiepanTHocTH Illendopma: mumuTHpyromuM  dakTopowm,
OTPAaHUYMBAIONIMM PA3BUTHE OpPraHU3MA, MOXET OBITh KaK MHUHUMYM, TaK U
MaKCHMYyM BO3JICHCTBUS IKOJIOTHUECKOTO (aKkTopa.

TonepantHocTh (OT Jar. tolerantia — «TepmeHue») — CHOCOOHOCTH
OpTraHWU3MOB BBIJICP)KUBATh W3MEHEHUS YCIOBUW >KM3HU (HAmpuUMep, KoJIeOaHUs
TEMIEpaTyphbl, BIAKHOCTH, CBeTa). OJTO OYCHb BAXKHOE CBOWCTBO IKHBOTO,
MO3BOJISIONIEE MPUCTIOCOOATHCS K M3MEHSIOMNUMCS YCIOBUSM. Pa3Hbie OpraHu3mbl
00Jaat0T pa3Hoil TOJIEPAHTHOCTHIO.

Opranu3m MOXKET TMOTUOHYTh KaK OT CIUIIKOM HH3KOW, TaK W CIIHIIKOM
BBICOKOW TEMIIEPATYPHI.

3aKkoH onmTHMyMa: JIO00W JKOJIOTHYECKHi (haKTOp HUMEeT OmpeneiEéHHBIC
MIPEEITbI OJOKUTEITLHOTO BIUSHUS HA )KUBBIC OPTAaHU3MBI.
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['padmyecku 3aK0H ONTHUMYyMa BBIPAKAETCSI CHMMETPHYHON KynoJ000pa3HOH
KpUBOM  (KpuBas  TOJEPAHTHOCTH),  IIOKa3bIBAIOIIEH, KAk  H3MEHSAETCA
KHU3HEAESITENbHOCTh BU/IA MIPU IOCTENIEHHOM YBEIMUEHUU BO3AEUCTBUA (paKkTOpa.

[Ipenenamu BBIHOCIMBOCTH (9KOJOTMYECKONW BaJI€HTHOCTBIO) Ha3bIBAIOT
MUHUMaQJIBHOE M MaKCHUMaJbHOE 3HA4Y€HUsA (akTopa, HPHU KOTOPHIX BO3MOXKHA
KHU3HEAEITENbHOCTh. ['paHuIlbl, 3a NpeaenaMu KOTOpPBIX HACTylaeT Tubenb
OpPTraHMU3MOB, SIBJISIOTCS HUKHUMU M BEPXHUMU T'PaHUIIAMH BBIHOCIMBOCTHU BUAA. VX
Ha3bIBAIOT KPUTUUECKUMH TOUKAMHU.

[Ipumep: pacTeHus IJIOXO MEPEHOCIT CHIIBHYIO Kapy M CHIIbHBIE MOPO3BI
ONTHMAJIbHBIMU SBJISIFOTCS CpPEAHHE TeMmIeparypbl. TOYHO Tak K€ M 3acyxa, u
MOCTOSIHHBIE TTPOJIUBHBIC JOXKIU OJUHAKOBO HEOJIArOMPUATHBI IS YPOXKasl.

[lonoxeHue BepUIMHBI KPUBOW YKa3bIBa€T Ha ONTUMAaJbHbIC (HAWITY4LIUE)
yCJIOBUsL MO 3TOMY (akTtopy 1uisi ocoOedt naHHoro Buaa. s ocoOelt HEKOTOPBIX
BUJIOB XapaKTEPHbI KPUBBIE C OYEHb OCTPHIMU MUKAMUA. JTO O3HAYAET, YTO JUAIA30H
yCIIOBUH, MPU KOTOPHIX OCOOM JTaHHOTO BUJA MOTYT HOPMAJIbHO CYILECTBOBATb,
oueHb y30K. Ilomorme KpuBBIE COOTBETCTBYIOT IIHPOKOMY  JIMAINA30HY
TOJIEpaHTHOCTH. OpraHu3Mbl ¢ HIMPOKMMH TPAaHULAMH YCTOMYMBOCTH, KOHEUHO,
MUMEIOT IIaHChI Ha OoJiee MUpoKoe pacnpocTpaHeHue. OIHaKO MIMPOKUE IPaHULIbI 110
oJlHOMY (aKTOpy BOBCE HE 03HAYAIOT LIMPOKUX TPAHMUIL 110 BCEM (PaKTOpaMm.

3aKOH OTHOCHUTEJIBLHON HE3aBHCHMMOCTH NPHUCIOCO0JEHHA OPraHU3MOB:
CTENEHb BBIHOCIMBOCTU K KaKOMYy-HHOYAb ()aKTOPy HE O3HAYaeT COOTBETCTBYIOILLEH
AKOJIOTUYECKOM BaJIEHTHOCTU BHJIA IO OTHOIICHHUIO K OCTAJIbHBIM (DAKTOpaM.

Bunpl, nepeHocsuMe IMHUPOKWE U3MEHEHHUs TEeMIIepaTypbl, COBCEM HE
0043aTENbHO JIOJKHBI TaKXe ObITh MPUCIOCOOJEHBl K IIMPOKUM KOJIE€OaHUSIM
BJIQXKHOCTHU WJIM COJIEBOTO PEXKHUMA.

3aK0H COBMECTHOIO [eicTBHS (PAKTOPOB: pe3yJbTaT BIUSHUSA JHOOOro
HKOJIOTMYECKOTO (haKTOpa 3aBUCUT B MEPBYIO OYEPEIb OT TOTO, B KAKOH KOMOMHAIIUMU
U C KaKOM CHJION IEUCTBYIOT Ipyrue (paKTOpHI.

[lepenocuTh MOpO3 B O€3BETPEHHYIO MOTrOJy 3HAUUTENbHO JIETYE, YeM IpHU
cuibHOM BeTpe. JKapy OpraHu3M NEPEHOCUT 3HAUUTEIBHO XYK€ IPH BBICOKOU
BJIQXKHOCTH.

3akoH He3aMeHMMOCTH (aKTOpa: HENb3sl MOJHOCTHIO 3aMEHUTh OJMH
dakTop Ipyrum.

[Ipumep: cBeT, HEOOXOIUMBII pacTeHUsAM ISl (POTOCUHTE3a, HE MOXKET OBITh
3aMEeHEH U30BITKOM TEIIa WM YIJIEKUCIIOTO rasa.

Peakuusi opranuM3mMoB Ha BJIUSIHMEe a0MOTH4YeCKHUX (PaAKTOpPOB.
Bo3zaeiicTBue skoioruyeckux (hakTopoB Ha KUBOW OPraHU3M BECbMa MHOIOOOPA3HO.
Onuu ¢dakTopbl OKa3bpIBalOT 00Jiee CUIIBHOE BIIMSHUE, NPYTHE JIEUCTBYIOT ciiabee;
OJIHA BJIUSIIOT Ha BCE CTOPOHBI >KM3HU, JAPYTHe — Ha OMNPENEICHHBIN >KU3HEHHBIN
npouecc. Tem He MeHee B XapakTepe MX BO3JEHCTBUS Ha OPraHUW3M U B OTBETHBIX
peaKusax KUBBIX CYIIECTB MOXKHO BBISIBUTDH s OOIIUX 3aKOHOMEPHOCTEN, KOTOPHIE
YKJIaJIbIBAIOTCS B HEKOTOPYIO OOIIYIO CXeMy JIEHCTBHUS IKOJIOTUYECKOro (pakTopa Ha
KU3HEAesITeNbHOCTh opranu3Ma (puc. 3.1). Ha puc. 3. 1 mo ocu abcuuce oTiioKeHa
MHTEHCUBHOCTh (WJIM «703a») (akTopa (Hampumep, TeMIepaTypa, OCBEIIEHHOCTD,
KOHLIEHTpauus COJIed B MOYBEHHOM pacTBope, pH WM BIaKHOCTh MOYBBI U T 1.), a
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10 OCH OPJMHAT - PEAKIUsS 5 OpraHru3Ma Ha BO3JIEHCTBHE IKOJIOTHIECKOTO (hakTopa B
€ro KOJIMYECTBEHHOM BBIp@XCHUU (HAIpUMEp, HWHTEHCUBHOCTh (HOTOCHHTE3a,
JBIXaHUS, CKOPOCTh POCTa, MPOAYKTUBHOCTH, YHCJICHHOCTH OCOOCH Ha €AUHUILY
IJIomaad H T.JA.), T.€. CTeNeHb OJaroTBOpHOCTH (akTopa. Jluama3oH AeHCTBUS
AKOJIOTHYECKOTO (pakTopa OrpaHUYEH COOTBETCTBYIOIIUMH KpPaWHUMH TMOPOTOBBIMHU
3HAYCHUSMH (TOYKM MHUHHUMYMa W MaKCHMyMa), MPH KOTOPBIX €IIe BO3MOXHO
CYIIIECTBOBAHHME OpraHru3Ma. DTH TOYKH HA3bIBAIOTCS HIYKHUM U BEPXHUM TIpeiesIaMU
BBIHOCJIMBOCTU (TOJEPAHTHOCTH) >KUBBIX CYHIECTB MO OTHOIIEHUIO K KOHKPETHOMY

dakTopy cpeabl.

MNTEMCHBHOCTD POBILIM OprasmaMa

1 VhrencuBnocTe dexTopa 3
Puc 3.1. Cxema AeicTBUS 9KOJOTUYECKOTO (haKTopa Ha KUZHEIEATEIbHOCTh
opranu3MoB: 1 2,3 — TOYKM MUHMUMYyMa, ONITUMyMa U MaKCUMyMa COOTBETCTBEHHO;
I, 11, Ill—30HBI meccumMyMa, HOPMBI M ONITUMYMa COOTBETCTBEHHO. Touka 2 Ha ocu
abciucc, COOTBETCTBYIOIIAS HAWIy4YlIUM  [OKa3aTeasiM  KU3HEAESTENIbHOCTU
opraHus3ma, oO3HayaeT HauOosiee ONaronpusTHYIO [JIsi OpraHU3Ma BEJIUYUHY
BO3JICUCTBYIOIIETO (PAaKTOpa— 3TO TOYKA ONTUMYyMa.

J11st 60BIIMHCTBA OPTAaHU3MOB OIPEICIIUTh ONTUMAIBHOE 3HAYCHHE (haKkTopa
C JIOCTATOYHON TOYHOCTHIO 3a4acTyH TPYAHO, TIOITOMY IMPHUHSATO TOBOPUTH O 30HE
ontumyMa. KpaifHHe Yy4YacTKM KPHUBOHM, BBIPAKAIOIINE COCTOSHUE YTHETEHUS
OpraHU3MOB TIPH PE3KOM HEI0CTaTKe WM M30BITKEe (DaKTopa, Ha3hIBAIOT 00JIACTIMH
nmeccuMyMa WM cTpecca. BOmu3M KpUTHUECKMX TOYEK JIeKaT CyOJieTaabHbIC
BEJIMUMHBI (D)aKTOpa, a 3a IpeAciaMu 30Hbl BbDKMBaHUSI— JeTanbHbIC. [lomoOHas
3aKOHOMEPHOCTh PEaKIIMd OPraHW3MOB Ha BO3JICHCTBHE IKOJIOTHYECKHX (DAKTOPOB
MO3BOJISIET pacCMaTPUBATh €€ Kak (PyHIaMEeHTaIbHbIN OMOJOTUYECKUIA TPUHITUIT, JIJIS
KaXKJIOTO BUJIAa PACTCHUH W >KMBOTHBIX CYIIECTBYET ONTHMYM, 30Ha HOPMaJIbHOU
KU3BHENICATCIIbHOCTH, TICCCUMAJIbHBIE 30HBI M TIPEAEIbl  BBIHOCIUBOCTH  I1O
OTHOIICHUIO K KaxaoMmy (akTopy cpenbl. Pa3Hble BHIbI pacTEHUH 3aMETHO
OTJIMYAIOTCS APYT OT JApyra Kak 1O TOJIOKCHHIO ONTHMyMa, TaK M IO TpeieiiaM
BBIHOCIIMBOCTH. Hampumep, oJTHM JTyroBBIE TPaBbl MPEMOYUTAIOT TTOYBBI C JIOBOJIBHO
y3KHM JIMAa30HOM KHUCIOTHOCTH — mnpu pH=3,5—4,5 (mampumep, Bepeck
OOBIKHOBEHHBIH, OeJI0yC TOpYallHid, IaBeIh MAJIBIN CITy)KaT WHJIUKATOPaMHU KHUCIIBIX
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MOYB), IPYTHE XOPOILIO PAcTyT MPU HIUPOKOM AuanazoHe pH —: oT CHIBHOKUCIOTO
710 1IEJI0YHOTO (HarmpuMep, COCHa OOBIKHOBEHHAS ).

B cBsi3u ¢ 3TUM OpraHu3Mbl, JJIsi CYIIECTBOBaHUS KOTOPBIX HEOOXOIUMBI
CTPOrO OIPENEICHHbIE, OTHOCHUTEIBHO IOCTOSHHBIE YCJIOBHUSL CPEAbl, HAa3bIBAIOT
CTEHOOMOHTHBIMH (Tped. stenos — Y3KHi, bion:— XKUBYIIUI), a T€, KOTOPHIE JKUBYT
B IIMPOKOM JHarna3oHe W3MEHUYMBOCTU YCJIOBHM Cpelbl, — 3BPUOMOHTHBIMU (Tped.
eurys — IImMpoKuit).

[Ipu »TOM OpraHu3Mbl OJHOTO U TOTO K€ BHUJA MOTYT HMETh Y3KYIO
aMIUTUTYy TO OTHOIICHHWIO K OJHOMY (aKTOpy W MIUPOKYID — K JPyromy
(HanmpuMep, TPHUCTOCOOJICHHOCTh K Y3KOMY JHAINa3oHy TEMIEpaTyp W ITUPOKOMY
JMaTna30Hy COJICHOCTH BOjbI). KpoMe Toro, ojHa 1 Ta ke 703a (DakTopa MOXKET OBITH
ONTUMAJILHOM JJIsI OAHOTO BHUJA, MECCUMAJIbHOW MJIsI JPYroro M BBIXOJUTH 32
Mpeiesbl BBIHOCIUBOCTH ISl TpeThero. CoCOOHOCTh OPraHU3MOB aJIalTUPOBATHCS K
OMpENEICHHOMY  JIMala3oHy  W3MEHYMBOCTH  (DaKTOPOB  CpeAbl  HAa3bIBAIOT
HKOJIOTUYECKOHN MIIACTUYHOCTHIO. ITa OCOOCHHOCTD ABJISIETCS] OJHUM M3 BaXKHEHIITNX
CBOWCTB BCEr0 >KMBOTO: PETYJIHUPYS CBOK KU3HEAEATEIBHOCTh B COOTBETCTBHH C
U3MEHEHHUSIMU YCIIOBUM CPEJIbl, OPTraHU3MbI TPUOOPETAIOT BO3MOKHOCTh BEIKMBATH U
OCTaBJISITh IOTOMCTBO. 3HAUUT, IBPUOUOHTHBIC OPTaHU3MBI SBISIOTCS SKOJIOTUUECKH
HamOoJiee IUIACTUYHBIMHM, YTO OOECMeYMBaeT MX IIUPOKOE pacHpoCcTpaHEHUe, a
CTEHOOUOHTHBIE, HAIIPOTUB, OTIMYAIOTCS CIA00N IKOIOTHYECKON MIACTUYHOCTHIO H,
KakK CIIeJICTBHUE, OOBIYHO UMEIOT OIPAHUYCHHBIC apealibl pacIpOCTPAHCHHUS.

B3aumopeiicrBue  IKOJOrHYeckux  (axkropoB. OrpaHuYMBaOIMA
(dakTop. Dxonornueckue GpaxTopsl BO3ACHCTBYIOT HA JKMBON OPTaHU3M COBMECTHO U
onHoBpemeHHO. [Ipu sTom aeiicTBue ogHOTO (haKTOpa 3aBUCUT OT TOTO, C KaKOM
CHUJION M B KaKOM COYETaHUU JIEUCTBYIOT OJHOBPEMEHHO Apyrue (aktopel. IJTa
3aKOHOMEPHOCTh TIOJIydWsa Ha3BaHue B3auMojeicTBue QakropoB. Hampumep,
CKOpPOCTh HCHapeHusi BOJAbl JIUCThSIMU PACTEHUN (TpaHCIHpALMS) 3HAYUTEIBHO
BBIIIE, €CIIM TeMIepaTypa BO3/lyXa BBICOKas, a Moroja BeTpeHas. B HEKOTOphIX
CIy4asiX HEIOCTaTOK OAHOro (hakTopa YACTUYHO KOMIICHCUPYETCS YCHIICGHUEM
Apyroro. SIBjieHWe YaCTUYHOW B3aUMO3aMEHSIEMOCTH JACHUCTBUSA SKOJIOTHYECKUX
¢dakTopoB HazbIBaeTCs A3(HEKTOM KOMIICHCAITUH.

Hanpumep, yBslanue pacTeHUl MOKHO NPUOCTAHOBUTH KaK YBEIMYEHUEM
KOJIMYeCTBAa BJaruk B TIOYBE, TaK M CHWXXEHUEM TeMIepaTypbl BO3/1yXa,
YMEHBIIIAIOIIET0 TPAaHCIIUPALIUIO; B MYCTHIHAX HEIOCTATOK OCAJKOB B OINpEeICHHOMN
Mepe BOCIOJIHSETCS MOBBIIIEHHONW OTHOCUTENIBHOM BJIAYKHOCTHIO BO3JyXa B HOYHOE
BpeMs; B ApPKTHUKE TMPOJOJDKUTEIIbHBIM CBETOBOM JEHb JIETOM KOMIICHCUPYET
HEJIOCTAaTOK TerIlIa.

Bmecme ¢ mem Hu 00uH u3 HeEOOXOOUMbBIX Op2AHUZMY OIKOAOSUHUECKUX
G axmopos He modxcem 6vimb NOAHOCMBIO 3ameHeH opyeum. OTCYyTCTBUE CBETA JeNaeT
KU3Hb PACTEHUW HEBO3MOXHOW, HECMOTpPS HAa caMmble OJIATOMPUATHBIE COUYCTAHUS
apyrux ycnoBwit. [losTomMy ecnu 3HadeHWe XOTS OBl OJHOTO U3 JKU3HEHHO
HEOOXOAMMBIX 3KOJIOTHUECKUX (HhaKTOPOB MPUONHKACTCS K KPUTHUYCCKOW BEITUUMHE
WU BBIXOJUT 3a €€ Mpeaeibl (HukKEe MHUHUMyMa WM BbIIE MakCUMyMma), TO,
HECMOTpsI Ha ONTHUMAJIBHOE COYETAaHNE OCTAJIBHBIX YCIOBUN, 0OCOOSM TPO3UT TUOEIb.
Takue pakTopbl HA3BIBAIOTCS OrPAHMYMBAIMMEU (JIMMUTUPYIOIMMHK). [Tpupoaa
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OTpaHUYMBAIOMUX (PAKTOPOB MOXKET OBITh pa3nuuHod. Hampumep, yrHereHue
TPaBSHUCTBIX PACTEHUU TMOJ] TMOJOroM OYKOBBIX JIECOB, TJ€ NPH ONTHUMAIbHOM
TEIJIOBOM PEKMME, MOBBIIIICHHOM COJIEpKaHUEM YTJIEKHCIIOTO ra3a, 0oraThix Mo4Bax
BO3MOKHOCTH Pa3BUTHS TPAB OTPAHUUYMBAIOTCS HEAOCTATKOM cBeTa. MI3MEHUTh Takoit
pe3yibTaT MOXXHO TOJBKO BO3JCUCTBMEM Ha OrpaHUYMBAIONIMK  (akTop.
OrpannuunBaroniye GakTopbl Cpelibl ONPeAeNaoT reorpadguueckuii apean Buaa. Tak,
IPOJIBMKEHUE BUJA HAa CEBEP MOXKET JUMUTHPOBATHCS HENOCTATKOM TEIIA, a B
palioHbI MYCTBIHb M CYXHX CTEIENM HEAOCTATKOM BJIATM WIIA CIIAIIKOM BBICOKMMH
temreparypamu. DOakTOpoM, OrpaHUYMBAIOIIUM PACIPOCTPAHCHUE OPraHU3MOB,
MOTYT CIY>XUTh M OHOTHYECKUE OTHOIICHHS, HAIpPUMEpP, 3aHATOCTh TEPPUTOPUU
0oJjiee CHJIBHBIM KOHKYPEHTOM WJIM HEJOCTATOK OMBLUIUTENCH JUIsl IBETKOBBIX
pacTeHuil. BeisiBieHne orpaHuYMBaOIMUX (PAKTOPOB U YCTPAHEHUE UX JIEUCTBUS, T. €.
ONTUMHU3AIMA Cpelbl OOWTAaHUSA JKUBBIX OpPraHU3MOB, COCTaBJISIET BaKHYIO
IIPAKTUYECKYIO 1I€JIb B MOBBILICHUN YPOXKAUHOCTH CEIBCKOXO3SUCTBEHHBIX KYJBTYP
Y TIPOIYKTUBHOCTH JJOMAIITHUX KUBOTHBIX.

CopTra MOTyT CYIIECTBEHHO Pa3IMYaThCsl MO SKOJOTHYECKON IIACTUYHOCTH.
BricokomiacTiuuHble cOpTa CIOCOOHBI HE TOJIBKO JJaBaTh BBICOKHUI ypoxkKail B pa3HbIX
30Hax, HO U (POPMUPOBATH BHICOKOKAYECTBEHHBI CEMEHHOW Marepuaj, B TO BpeMs
KaK cOpTa MaJIOIJIACTUYHbBIE JAIOT BBICOKUHM YPOKal TOJBKO B CTPOTO ONPEAECICHHBIX
JIOKaJBHBIX 30HAX; 3/IECh TaK K€ JIOHKHO OBITh OPraHM30BaHO U UX CEMEHOBOJICTBO.
Ecnu HeT HeoOX0AUMOro COOTBETCTBHUSI MEXIY N€HETHMUECKON MPUPOI0N COPTOB U
OKpYXalollled Cpelod, TO BCIEACTBHE HApyIIEHUA (U3UOJOTHUYECKUX (YHKUIUN
OopraHu3Ma OCia0IseTCs )KU3HECTOMKOCTh PACTEHUM, CHIYKAETCSl UX MPOAYKTUBHOCTD
1, €CTECTBEHHO, KAYECTBO CEMSH.

B cBs3u ¢ 3TUM, CEMEHOBOJCTBO HEOOXOJIMMO pa3MelniaTh B ONTHUMAaIbHBIX
30Hax, HACKOJIBKO 3TO BO3MOXHO. IIpomie Bcero oOCTOMT A€lO C KYyJbTypamH,
UMEIOIIUMH BBICOKHM KO3 UIIMEHT pa3MHOkeHus. Hampumep, odeHb yIadyHOM
OKa3aJlaCh OpraHU3alKsl CEMEHOBOJICTBA PEMYATOrO JyKa ISl LIEHTPAJIbHBIX PAOHOB
Heuepnozemuoit 30ub1 B Cpenneit Asum, ocymiecTBieHHas mnpodeccopom 1. @.
.KonenkoBsiM, (Bcecoro3nbiiit HUP cenekiiuyu 1 CeMEHOBOICTBA OBOIIHBIX KYJIBTYD).

B03MOXHOCTP  yXyAIIEHHUS] COPTOBBIX KAayeCTB CEMSH B IPOLECCE
Pa3MHOXEHHUs 00YCIOBHIIA HEOOXOAMMOCTh MEPUOIUYECKOT0 OOHOBIICHUS CEMSH B
XO035TUCTBAaX CTpPaHbl HA OOBIYHBIE CEMEHA TOTO K€ COpTa, T. €. COPTOOOHOBJICHHUS.
ITepuoauyeckoe COPTOOOHOBJICHUE TO3BOJIIET MOCTOSHHO TMOACP>KUBATH BBICOKOE
Ka4eCTBO CEMEHHOI'0 MaTepuasia BO3/EJIbIBAEMBIX COPTOB. B 3TOM cityuae peub uaer
00 OOHOBJEHMM HE caMOoro copra, a maptuii cemsH. Ecim ke B mpouecce
CEMEHOBO/ICTBAa MapaJJIENbHO BEAYT CENEKIUIO, MPOUCXOAUT OOHOBJIECHUE U CAMOIO
COpTa, XOTS OH U COXPAHAET CTapO€ HA3BAHUE.

Bonpocs! 17151 KOHTPOJIA

1. Kak omnpenenuts SKBUBaJICHT oNTUMyMa (PaKkTOpoB?
2.  Kak onpenmenuth 5KBMUBAJCHT HENOCTaTKa W aMIUIUTYAbl ONTUMYyMa
dakTopoB?
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Kpurepuu oneHku oruera:

1. YMmenue paboTtaTh cO ClipaBOYHON MH(POPMAIUEH 110 TEME 3a/laHusl.
2.JlonHOTa ¥ TOTUYHOCTH BBIITOJIHEHUS 3aJaHUI.
3.CaMOCTOSITENILHOCTD MBIIIJIEHUS] U KOPPEKTHOCTh BBIBOJIOB.
4.CTunucTudeckasi TpaMOTHOCTD U MPAaBUILHOCTD OOPMIICHHS OTUYETA.

PexoMeHnayemasi yueOHasi JiuTepaTypa

OcHoBHas yueOHas1 JUTEpaTypa:

1. Aumun JIx. CenbckoxossiicTtBeHHas skonorus / Aumm Ix. — M. : U3g.
UHOCTp. JUT., 1959. — 477 c.

2.Ixux M. K. TlomsoBa cxoxicts Hacinrs / Ixuk M. K. — K. : Ypoxaii, 1976.
— 199 c.

3.Kynemos H. H. Arponomuueckoe cemenoBenenue / Kymnemon H. H.

— M. : Cenpxo3uzaar, 1963. — 304 c.

4. Makpymma H. M.  Dxonormdyeckue  OCHOBBI  IMPOMBIIUIEHHOTO
CEMEHOBOJICTBA 3€PHOBBIX KyJbTyp / Makpymun H. M. — M. : Arpomnpomuszar,
1985. — 285 c.

5.Ctpona U. I'. OOmee ceMeHoBeneHue noneBbix KyapTyp / Ctpona U. I'. —
M. : Komoc, 1966. — 464 c.

6.Oxomorust cemsan mmenunsl / [JI. K. Ceunsix, H. A. Kungpyk, O. K.
Cmrocapenko u 1p.]. — M. : Kosoc, 1983. — 349 c.

7. Makpymun H.M., Makpymuna E.M., Illabanos P.}O. wu ap.
CemeHOBOJCTBO (MeTomoJOTHsA, Teopus, mpaktuka). — Cumdbeponons: APUAIJI,
2012. — 564 c.

8. Crymua A.C. OcHoBbl cemeHoBeneHus. - Cankr-lIletepOypr MockBa
Kpacuonap : «JIanby, 2014.

9. CwmumiosBenko, JI.LA. CeMEHOBOJICTBO C OCHOBAaMH CEJIEKIUH IIOJIEBBIX
kynbTyp [Tekcr]: yueb. mocobue / JI.LA. Cmunoenko. — M.: PoctoB u//l: MapT,
2004. — 240 c.

10. TexHONOTHS pacTEHUEBOJCTBA [DNEKTpOHHBIN pecypc]| / Pupcos WN.II.,
ConosseB A.M., TpudonoBa M.®. - M. : KonocC, 2013. - (YueOHuku u yueo.
nocoous TUTSL CTYJIEHTOB BBICIII. yue0. 3aBEJICHHN ). -
http://www.studentlibrary.ru/book/ISBN5953201907.html

11. IlpaktukyM 10 OHOJIOTMUYECKMM OCHOBaM CEJIbCKOrO XO35HCTBa
[OnexTponHsiii pecypc] / CodpponoB A.A. - Apxanrenbck : U CADY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785261009382.html

12. TlpakTUKyM TIO CEJICKIIMM U CEMEHOBOJACTBY TIOJIEBBIX KYJBTYD
[DnekTp.pecypc] : yueb. mocodbue / mox pea. B.B. IleubneBa. - CII6. : U3n-Bo
«Jlauby», 2014. — 448 c. http://e.lanbook.com/view/book/42197/

JlomosiHUTEIbHAS JIUTEpaTypa:
13. becanue M.H. KauecTBo cemsiH sSipoBOMl MIIEHUIIBI B 3aBUCUMOCTH OT
MOTOAHBIX (DAKTOPOB M TEXHOJOTUH BosnenbiBaHuss B OpeHOyprckom Ilpemypanbe

//M3Bectst  OpeHOYPrCcKOro  roCyAapCTBEHHOTO  arpapHOr0  YHUBEPCHUTETA.-
Openodypr, 2019.- ¢ 40-44
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14. Bbpoynos II. 1. Cenbckoxo3siictBeHHas: meTeoposorust / bpoynos I1. —
M. : I'mapomereonsgar, 1957. - T. 2. - 383 c.

15. T'punrod N.I'. OcHOBBI cenbCKOXO3AUCTBEHHOU MeTeoposoruu. Tom 1.
[ToTpeOHOCTh CENbCKOXO03SMCTBEHHBIX KYJIBTYP B arPOMETEOPOTIOTHUECKUX YCIOBHIX
M OMAacHble JJs1 CEIbCKOXO3SIIICTBEHHOTO IMPOM3BOJCTBA TIOTOJHBIE YCIOBHUS/
N.I' Tpunarod , A.Jl. Knemenko.— O6nunCck: ®PI'BY « BHUUTMU-MI[», 2011. —
808 c.

16. Makpymun H. M. Mertoauueckue yKa3aHUs 1O  BBIJICICHUIO
ONTUMAJIbHUX 30H CEMEHOBOJACTBA B CBSI3M C IEPEBOJOM €r0 Ha IMPOMBIILUICHHYIO
ocHoBy / Makpymmn H. M., 3r06posckas T. A. // M. : MCX CPCP, 1978. —22 c.

17. Maxkpymun H. M. OcHoBu rerepocnepmaroioruu / Makpymun H. M. —
M. : Arponpomusaat, 1989. — 287 c.

18. Mamnacait B. M. [lociBHi SKOCTI HaciHHS OBOYEBUX KYJIbTYpP B PI3HUX
IpyHTOBO-KJIIMaTHYHUX 30HaX / B. M. Mamacaii, E. M. Makpymuna // BicHuk
arpapnoi Hayku. — 2000. — Bum. 11. — C. 31-32.
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IIpakTH4yeckoe 3ansitue 4. XapakTepucTHKA MO0YB M NMOTOHBIX YCJI0BHIA
Kpbima.

HCJ’IB 3AaHATHUA - O3HAKOMJIICHHMEC C OCHOBHBIMH THUIIAaMH ITIOYB W IIOIOAHBIMH
YCIIOBHUAMU KpI)IMa H IOKHBIMHU PCTUOHAMH PCD, XApaKTCPUCTHKA U OLICHKA ITOYBLI I10
CTPOCHUIO IMTOYBCHHOI'O HpO(i)I/IJUI, HCIIOJIB30BAHUC ITOYBCHHBIX KApT M KApTOI'PpaMM
HJI pCIICHUA ITPAKTUYCCKUX 3a1a4.

3anaHue:
1. I[lo nouBeHHOM KapTe Poccuu M3y4WTh OCHOBHBIE THIIBI MOYB, NEPEUUCITUTH HX,
yKa3bIBas reorpaduyeckue paiioHbl paclpoCTPAHEHNUS.
2. Ucnonb3yss mouBeHHyto Kapty Pecny6muku KpbiM, nepeuncnuts HauOoliee
pacrpoCTpaHEHHBIE IIOYBBI HA €€ TEPPUTOPHUHU.
3. Ucnonb3ys MOYBEHHBIH MOHOJIUT M KOPOOOUHBIE 0O0paslbl M3 Pa3IUUHbIX
TOPU30HTOB, TOW € MOYBbI, IPOBECTU aHAJIU3 CTPOCHHS IOYBEHHOTO TPOQUIIS.
4. 3yuntsh norojanelie ycinoBus Kpeima

Marepuasbl U 000pyI0BaHMe: METOJIUYECKUN MaTepHUall, MPE3CHTAU I10
TeME€ 3aHATHA, MOYBEeHHas kapta Poccuum, mousBeHHass kapta PecnyOmuku Kpeiwm,
IIOYBECHHBIE KAapThl W AarpOXUMHUYECKHE KapTOrpaMMbl XO3SMCTB, IOYBEHHBIN
MOHOJIMT, JINHEHKA.

MeToauka U NOPSIAOK BbINOJIHEHUS
Ilo mnouBenHoi kapte Poccum (puc. 4.1) U3YyYUTh OCHOBHBIE THIBI IIOYB,
NEPEYUCIINUTD UX, yKa3bIBas reorpaduyeckue paiioHbl paclpOCTPAHEHUS.

TMOYBEHHAA KAPTA

€ E B E p Wwinl % NE A B MY oW W 0N £ A W F S
. : g

Puc 4.1. [louBennas kapra PO

Ucnonb3ys nousBennywo kapty Pecnyonuku Kpeim (puc. 4.2.), 0603HaubTe Ha
KOHTYpHOU KapTe(puc.4.3) Hanbosee pacnpocTpaHEHHBIE TIOYBI HAa €€ TEPPUTOPHH.
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Puc. 4.2. TlouBennas xapta Kprsima ( mo U.4A.ITonosunikomy u I1.I".I'yceBy):

1 -cononuaku; 2 - COJOHIIBI Ha JECCOBUAHBIX OTJIOXKEHUSAX; 3 - KallITaHOBO-
JYTOBBIE COJIOHIIEBaThie; 4 - IJIyTOBO-KaIllITAHOBBIE COJIOHIIEBATHIC; 5 - TEMHO-
KaIlITAaHOBBIE COJIOHIIEBATHIC; O -4EPHO3EMBI I0KHBIE CIIa00- U CPEIHECOTIOHIIEBATHIC;
/ - 4epHO3€Mbl COJIOHIIEBAaThIE HA CApMATCKUX M MAMKOICKUX TJIMHAX; 8 - TEMHO-
KAIlITAaHOBBIE COJIOHLIEBATHIE Ha MAMKOINCKHUX TJIMHAX; 9 - COJIOHIBI HA MaWKOICKUX
mmHax; 10 - uepHO3eMbl OKHBIE; 11 - YepHO3EMBbI IOXKHBIE MHUIICIISIPHO-
KapOoHaTHBIC; 12 - YEpHO3EMBI I0)KHBIC MUIICIIIPHO-KapOOHATHBIC Ha KPACHO-OYPBIX
rnuHax; 13 - yepHo3eMbl KapOOHATHBIE HA AJIIOBUU U JISTIOBUU KapOOHATHBIX MOPOJ;
14-nepHoBo-kapOoHatHble; 15-kopuuHeBbie; 16 - Oypble ropHO-jecHble; 17-0ypble
TOpHbIE OCTENHEHHbIE; |8 - ropHo-nmyroBbie; 19 - amIOBHAIBHO-IYTOBBIE U
4epHO3eMHO-IyroBble; 20 - YepHO3E€MHO-IYroBbIE COJIOHIEBaThie; 21 - Jyroso-
YEepHO3EMHBIC; 22 - IEPHOBO-TIECUAHbBIC TTOYBHI.

Puc. 4.3. Kontypnas kapta «Ilousst Kpemmay (o U.S.ITonoBunkomy u [1.I".I'yceBy)
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Hcnonb3ysi MOYBEHHBII MOHOJUT W KOPOOOYHBbIE 00paslbl M3 PA3NMUYHBIX
TOPU30HTOB, TOH € IOYBBI, IIPOBEIUTE AHAIM3 CTPOEHUS MOYBEHHOI'O MPOQUII,
ONpPENENIUB CIEAYONIME MoKa3aTenan: 1. MOIMHOCTs TOPU30HTA, B CM - U3MEPSETCS
JIMHENKON N0 TpaHULbl HOBOro ropusoHTa. 2. Okpacka 1nousbl.3. CTpyKTypa MOYBBI
0 €€ OTAENAbHbIM ropu3oHTaMm. 4. Hamnume HOBOOOpa3oBaHMI M BKJIIOYEHHH. 3.
MexaHnyeckuil cocTaB MOYBBI [0 TOPU30HTAM (OIPEIEIUTH MOJIEBBIM METOJIOM). 6.
KonnuecTtBo rymyca mo ropu3oHTaMm (T€MHas OKpacKa IIOYBbI, IOYTH YEpHasd,
YKa3bIBaeT Ha cojepxkanue B Heil mpumepHo 10 - 12 % rymyca, cepas, KamuTaHoBas,
Oypas - 4-6 %, cBerno-cepas - 1-2 %). 7. [lepexon xk ApyromMy ropu3oHTY (IIJIaBHBIN
WJIN PE3KUN).

PCBYJIBTEITBI aHaJIn3a 3aHCCUTC B Ta6J'II/II_[y2

No
MOHO
JIUTAa

Haumen.
ropu-
I0HTA

Moui-

HOCTh

ropu-
JOHTA, CM

Oxpac-
Ka

Crpyk
Typa

Mexa-
HHYEC-
KM
COCTABR

Brmo-
YEHHA
W HOBO-
obpa-
JOBAHHA

Kon-so
rymy-ca

Ilepe-
X0 K
JIpYTo
MY ropH-
30HTY

Pa3noobpasue

MOYBEHHOIO0 TOKpoBa TpedyeT nuddepeHrpoBaHHOTO

Moaxoja MNpu  pa3paboOTKe  MEPONPUSATHNA MO  CEJIIbCKOXO3UCTBEHHOMY
WCIIOJB30BaHUI0 3eMeb. C 3TOW IeIbl0 MPOBOJAST MOYBEHHBIC OOCIIEIOBAHUS U
COCTABJISIOT TOYBEHHBIE KapThI.

[TouBeHHBIE KapTHl OBIBAIOT MEJIKOMACIITAOHbBIE, HA KOTOPhIE HAHOCAT MOYBBI
pecniyonuk, kpaeB, oOmnactedt (puc. 4.1 u 4.2) u xpynHOMacuTaOHble, IS
XapaKTEPUCTHUKHU MTOYB OTACIIbHBIX XO3SMCTB.

Ha xpynHoMmacmiTabHyr0 KapTy B3HOCSAT THIBI W BUIBI
MEXaHUYECKUIN COCTaB, OCHOBHBIE JJAHHBIE, XapaKTEPU3YIOIIUE MTOYBY.

JImg  TpOW3BOJCTBEHHBIX IEJEH, B JIOMOJHEHHWE K IIOYBEHHOM Kapre,
COCTaBJIIIOT CHelUalbHble KapTorpamMmbl (puc.4.4)., Ha KOTOpPBIX OTMEYaIOT
coJiepKaHUE B MTOYBE Tymyca, a3oTa, dhocdopa, kamus, MmukpodnemenToB (B, Cu, Mn
U JIp.), TIOYBEHHYIO KHCJIOTHOCTh WM CTENEHb 3aCOJEHHOCTH, YYacTKH,
MOABEPKEHHBIE BOJHON M BETPOBOM PO3UH U CTENEHb SPOJAUPOBAHHOCTH.

Hcnonb3yst TOYBEHHYIO KapTy XO3sIIICTBA, U3YyUUTE YCIOBHBIE 0003HAYCHUS.

3anuimTe, Kak NPUHATO W300pa)xkaTh Ha KapTe TUI MOYBBI, €€ MEXaHUUECKUN
COCTaB, MATEPUHCKUE TTOPOIBI.

OTMeThTe, Kakuh€ TOYBBI HamOOJIee pPACHPOCTPAHEHBl HAa TEPPUTOPUU
X035MCTBA, KAKUE MOYBBI BCTPEUAIOTCS B JIOJMHAX PEK, B JiecaX, Ha Jyrax, B oBparax
nu T.0. CnenaTe BBIBOJBI O TOYBEHHBIX YCJIOBUAX XO3MMCTBA U BO3MOXKHOCTH
CEJILCKOXO3SIICTBEHHOM JIESITEIbHOCTH B JAHHBIX YCIOBUSIX.

N3yunte arpoxuMuyecKkue KapTorpaMMbl XO3MMCTBa M 3alMIIUTE, YTO
0003HaYaeTcs Ha HUX WM KaKUMH YCIOBHBIMHM 3Hakamu. (CrenaiTe 3aKIIOYEHUE O
COJCp’)KaHUM B  TOYBE  DJIEMEHTOB  MHUTaHUS, TMOYBEHHON  KHUCJIOTHOCTH,
HEO0OXOMMOCTH BHECCHHSI MUHEPAIBHBIX YAOOPEHUH 1 H3BECTKOBAHUS

MoYB, MX
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Puc. 4.4. ArpoxuMudeckue KapTorpaMmMbl

N3yuurte kmumatuueckyro kapty Kpsima (puc 4.5).
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Puc.4.5. Knumatnueckas kapta Kpeima.

N3yuuTe TUIIBI KIIMMATOB, XapakTepHbIX 1 Kpeima. OnummTe ux moapooHo.
CremnaiiTe BBIBO/IBI.

Bonpocs! Aj1s1 KOHTPOJIA

1.Yto sBisieTcst npuurHON GOPMUPOBAHUS PA3INYHBIX TUIIOB TIOYB?
2. 1ng yero HeoOXoaUMa Kiaccupukauus noyB?

3. Ha3oBute ocHOBHBIE THHBI TOYB EBpornelickoi yactu Poccun.

4. Kakue noussl mpeobiagatot B Peciyonuke Kpbim?

5. Yto yka3pIBaeTCs HAa NOYBEHHBIX KapTax?

6. [{ns1 yero HyHbI TOYBEHHBIE KAPTHI B X031CTBE?

7. UTo yKa3bIBalOT HAa KapTOrpaMMax, KaK UX UCIIOIb3YIOT?

8. Kakoii knumar xapakrepen aisa Kpeima?

Kpurtepun onenku oryera:

1. YMmenue paboTaTh cO ClipaBOYHON MH(POPMAITUEH 110 TEME 3a1aHusl.
2.ITonHOTA M TOTUYHOCTH BBIMOJIHEHUS 33 JaHUN.
3.CaMOCTOATENBHOCTh MBILIJIEHUS U KOPPEKTHOCTH BHIBOJOB.
4.CTunucTudeckasi TpaMOTHOCTD W TIPaBUIILHOCTH O(OPMIICHHS OTYETA.

Pexomenayemasi yueOHasi jqurepatypa

OcHoBHasi yueOHas JuTepaTypa:

1. Amum JIx. CenbckoxosstiicTBeHHass skonorust / Anmm Jbx. — M. : U3n.
WHOCTp. JUT., 1959. — 477 c.
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2.Ixux M. K. TlomsoBa cxoxicts Hacinns / bxuk M. K. — K. : Ypoxaii, 1976.
— 199 c.

3.Kynemon H. H. Arponomuueckoe cemeHoBeaenue / Kynemos H. H.

— M. : Cenpxo3uzaar, 1963. — 304 c.

4 Makpymma H. M.  Dxonorudyeckue  OCHOBBI  IPOMBIIUIEHHOIO
CEMEHOBOJICTBA 3€pHOBBIX KynbTyp / Makpymuu H. M. — M. : Arponpomuszar,
1985. - 285 c.

5.Ctpona U. I'. OOmiee cemeHnoBenenue noieBsix KyapTyp / Ctpona U. I'. —
M. : Koisoc, 1966. — 464 c.

6.Oxomnorust ceman mmenunsl / [JI. K. Ceunsx, H. A. Kungpyk, O. K.
Cmocapenko u zp.]. — M. : Koisoc, 1983. — 349 c.

7. Makpymun H.M., Makpymuna E.M., Illabanos P.}O. wu ap.
CeMmeHOBOJCTBO (MeToAOJOTHA, Teopus, mpaktuka). — Cumdbeponons: APUAIJI,
2012. — 564 c.

8. Crymun A.C. OcHoBbl cemeHoBeneHusa. - Cankr-lIletepOypr Mocksa
Kpacnonap : «Jlanp», 2014.

9. Cmmunosenko, JI.LA. CeMeHOBOJICTBO C OCHOBAMHU CEJEKIHMH IOJIEBBIX
kyneTyp [Tekcr]: yueb. mocobue / JI.LA. CmunoBenko. — M.: PoctoB u/Jl: MapT,
2004. — 240 c.

10. TexHomnorus pacTeHHEBOJCTBA [DIEKTpOoHHBIN pecypc] / Pupcor W.II.,
ConoBreB A.M., TpudponoBa M.®. - M. : KonocC, 2013. - (YueOHuku u yueo.
mocoous TSt CTYJEHTOB BBICIIL. yueo. 3aBEJICHUN). -
http://www.studentlibrary.ru/book/ISBN5953201907.html

11. IlpakTukyM 10 OHOJIOTMYECKMM OCHOBAaM CEJIbCKOIO XO35KCTBa
[OnekTponnsiii pecypc] / CodpponoB A.A. - Apxanrensck : U CADY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785261009382.html

12. TlpakTukyM 1O CEJEKIMM U CEMEHOBOJCTBY TIOJEBBIX KYJIbTYD
[DnexTp.pecypc] : yueb. mocodbue / moa pen. B.B. IleuibHeBa. - CII6. : W3n-Bo
«JIanb», 2014. — 448 c. http://e.lanbook.com/view/book/42197/

JlonoJIHUTEIbHAS JIUTEepaTypa’

19. becanueB U.H. KauecTBo cemsiH sSipOBOii MIIIECHUIBI B 3aBUCUMOCTH OT
MOTOIHBIX (PAKTOPOB M TEXHOJIOTMH Bo3xeibiBaHus B OpenOyprckom llpemypanbe
//M3Bectust  OpeHOyprckoro  TOCYyIapCTBEHHOTO  arpapHOTO  YHUBEPCHUTETA.-
Openodypr, 2019.- ¢ 40-44

20. bpoynos II. I. CenbckoxozsitictBeHHass meteoposorus / bpoynos II. —
M. : I'unpomereounsnar, 1957. —T. 2. — 383 c.

21. T'punrod WN.I'. OcHOBBI CceNbCKOXO34MCTBEHHOW MeTeoponoruu. Tom 1.
[ToTpeOGHOCTh CENbCKOXO03SMCTBEHHBIX KYJIBTYP B arPOMETEOPOTIOTHUECKUX YCIOBHIX
M OMNacHble ISl CEINbCKOXO3SIMCTBEHHOTO MPOW3BOJCTBA TOTOJHBIC YCIOBUS/
N.I''I'punrod , A.JI. Knemenko.— O6nunck: ®I'BY « BHUUT'MU-MII/l», 2011. —
808 c.

22. Makpymmn H. M. Meroauueckue yKa3aHdhs IO  BBIJIEICHHIO
ONTHMAJbHUX 30H CEMEHOBOJICTBA B CBSI3U C IMEPEBOJIOM €ro Ha MPOMBIIUICHHYIO
ocHoBy / Makpymun H. M., 3ro6posckas T. A. // M. : MCX CPCP, 1978. - 22 c.
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23. Makpymmn H. M. OcnoBu rerepocnepmaronoruu / Makpymma H. M. —
M. : Arponpomusaar, 1989. — 287 c.

24. Manacait B. M. IlociBHI SKOCTI HaciHHS OBOYEBHUX KYJbTYp B PI3HUX
IPYHTOBO-KIIMaTHYHUX 30Hax / B. M. Manacaii, E. M. Makpymuna // BicHuk
arpapnoi Hayku. — 2000. — Bum. 11. — C. 31-32.
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IIpakTnyeckoe 3anstue 5. CocTaBjieHne KApTOrPaMMBbl YPOKas U
Ka4ecTBa CeMsH 3ePHOBBIX, NOACOTHEYHUKA, TbHA MACJIUYHOIO.

He.]'[b paﬁoTbI - Ha OCHOBC JIUTCPATYPHLIX JAaHHBIX OCBOHUTH ITOPAIOK
COCTABJICHHUA KApTOI'PpaMMBI YPOIKad U Ka4CCTBA CCMAH 3CPHOBBIX, IIOACOJTHCYHHKA,
JIbHA MAaCJIN4YHOIO.

3ananue:

1. O3HaKOMUTBCS € TOHATUSMHM «CUCTEMAa KapTUPOBAHMS Ypoxkas» H
«KapTorpamma.

2.M3yunTh CUCTEMBI KAPTUPOBAHUS YPOKANHOCTH.

3.03HaKOMUTBCSI C COCTaBJICHUEM KapTOrpaMMbl KHCIOTHOCTH IIOYB U
HY)KJIaéMOCTM HUX B HM3BECTKOBaHUHM, KapTOrpaMMbl OOECIIEUEHHOCTH IIOYB
ycBOsIeMbIM (OocPOpPOM U KapTOrpaMMbl 00ECTIEYEHHOCTHU TIOYB YCBOSIEMBIM KaJIUEM.

MarepuaJibl 1 000pyaA0BaHue:
Meroanueckuii MmaTepual, 3JIeKTPOHHBIC HATJISIIHBIE TTOCOOUSI.
MeToauka U NOPSIAOK BHINOJIHEHUS

Cucrema KapTUPOBaHHS YpPOKAMHOCTA —  aNNapaTHO-IIPOTPAMMHBIN
KOMILUIEKC, YCTAHABJIMBAIOIIMNCA Ha YOOPOUYHYIO TEXHUKY, I1O3BOJIAIOIIMMA
omnpenensaTh M (UKCUPOBATH KOJMUYECTBO COOpPAaHHON CEIbCKOXO3SIICTBEHHOM
MPOJIYKUHUHU 32 KOPOTKME MPOMEXYTKH BpeMEHU. B pesynbTaTe HCIOIB30BAHUS
JAHHBIX CUCTEM CO3[al0TCSl KapTOrpamMMbl YpPOKailHOCTH, MO3BOJISIIOIINE BBISIBUTH
HEOJHOPOJIHOCTh YPOBHS YPOXKAHHOCTH B Mpeenax OJAHOrO MOJIs.

KapTtel ypokallHOCTM MOTYT SBJIATBCSI OCHOBOM NIPU IUIAaHUPOBAHUH
arpOXMMHYECKOro 0O0CIeIOBaHUsI TMOYB M JUIsl CO3JaHUs  alIUIMKalMOHHBIX
KapTorpaMM BHECEHHUS YAOOpPEHUH.

B ocHOBHOM, cHCTeMBI KapTUPOBAaHMS YypOKAWHOCTH pa3zpabOTaHbl IS
YCTAHOBKHU Ha 3€pHOYOOpOUYHBbIE KOMOAMHBI.

CocraBHble YacTh CUCTeMBI: -GPS-npuéMHHK; -CITyTHUKOBBI MOHHTOPUHT
TPaAHCIIOPTA;

-00pPTOBOI KOMITBIOTEP;-TaTYUKH MACChl M BIQXKHOCTH;-HA00p Kabeeil.

Kaptorpamma — 5310 cnoco0 kapTorpaduueckoro u300pakeHusi (HO HE
KapTa), BU3yaJbHO IIOKA3bIBAIOIAs WHTEHCHUBHOCTh KaKOTO-IMOO TOKa3aTels B
npeaenax TeppuTopur Ha KapTe. JJaHHbIe MOTYT HAHOCUTBCSI HA KapTy IITPUXOBKOM
Pa3TUYHON TYCTOTHI, OKPACKOM OMpEeJeICHHOW CTENEHU HACHIIEHHOCTU ((pOHOBAS
KapTorpaMMma) Wi TOYKaMu (ToueyHasi KapTorpamma).

Arpoxumuyeckas —KapTorpaMma IOKa3bIBaeT O0OECIEUYEHHOCTh  IOYB
NUTATENbHBIMA JJIEMEHTAMH WJIM TOTPEOHOCTh B M3BECTKOBAHUM W TUIICOBAHUMU.
Arpoxumuyeckas KapTorpamma - cBoeoOpasHasi BU3UTHas KapTouka nois. OHa gaer
Ipe/ICTaBlIEHHE O KUCIOTHOCTH TIOUBBI, COJIEp KaHUs B HEM ¢ocdopa, Kanus U APyrux
BEILIECTB.

D¢ heKTUBHOCTh yA0OpEHUI 3aBUCUT OT MHOTHX (haKTOPOB, OJTHAKO, OCHOBOM
PalMOHAIIBHOTO MCHOJIB30BAHMS YIOOPEHUI CIIY>)KAaT KapTOTrpamMMbl, OTpakarollue
KOJIMYECTBEHHYIO XapaKTEPUCTUKY arpOXUMHUYECKUX TNMokKazarened. OHU MO3BOJISIOT
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MPAaBWIBHO pPa3MECTUTh TOJIEBbIE KYJBTYpbl C YYETOM UX arpOXUMHUUYECKUX
OCOOEHHOCTEM MO TMOJsIM  CEeBOOOOPOTOB, YCTAaHOBUTH JO3bl  yIOOpPEHMIA,
HEOOXOIUMOCTh TPOBEJACHHUS XUMHUUYECKOW Menuopanuu no4yB W T. 1. Ha ocHoBe
KapTorpaMM MOHO BECTH IJIAHOMEPHYIO pabO0Ty MO MOBBILIECHUIO MIOAOPOIUS MTOYB
CENBbXO03YTOJIN, YTO B KOHEYHOM HTOTE CTIOCOOCTBYET POCTY ypOXKasi.

be3 Takux kapTorpaMMm HEBO3MOXHA BBICOKas KyJlabTypa 3emueaenus. Ha
OCHOBE arpoOXMMHYECKHX KapTOTpaMM pa3palaThIBAIOTCS HAYYHO OOOCHOBAHHBIC
MPOEKTHl W IUIaHBI MPUMEHEHUS CPEJCTB XHUMH3AIMHU JJISI 3E€MJICTIONb30BaTENEH.
PykoBOACTBYSICH UMK, MHOTHE XO34WCTBa JOOWINCH PE3KOTO TMOBBIIICHUSA
TJIOI0POAMS TIOJIEH, TOTyYat0T BHICOKUE U YCTOMUYMBBIC YPOIKAH.

B 1991 r. PocH1UN3emnpoekT pazpadboran "Meroaudeckne peKOMEHIaluu
[0 MOYBEHHOMY U arpOXMMHYECKOMY OOCIEIOBAHUIO KPECThIHCKUX ((hepMEepCKuXx)
X03iCTB". B COOTBETCTBUU C A3TOM METOMUKON [Jisi MPOBEACHUS OOCIEIOBaHUS
3eMeJb, MOJITOTOBKU MOYBEHHBIX KAPT U arpOXUMHUYECKUX KapTorpamm (hepMepCcKux
3eMEJbHBIX YYacTKOB, HeoOxoauMma Tomorpaduyeckas OCHOBA MECTHOCTH B
mactitade 1:5000.

VYyensie psga ynuBepcutreroB CIHIA (mraroB Wnnunoiic, Buckoncuw,
MunnecoTa, AoBa) NPEIJIOKWIA HOBBIM MOAXO K 0TOOPY MOYBEHHBIX 00pa3loB U
0OPMIICHUIO arpoOXUMHUYECKUX KapTorpaMM IMpU MPOBEAECHUU arpoOXUMHUYECKOTrO
obcnenoBanusi moyB. Ilone HE3aBUCMMO OT MECTPOTHI MOYBEHHOTO MOKpPOBa (YTO
YUYUTBHIBAJIOCh B TMPEXKHEW METONMKE OTOOpa 00pas3lioB) MpesjaraeTcss JEIUTh C
MTOMOIILI0 MAPKUPOBOYHBIX (DJIAXKKOB Ha KBaApaThl cpeaHen miomaasto ot 0,4 no 2,4
ra (B 3aBUCMMOCTU OT KOHKPETHBIX ycsioBHi). C KaK0T0 KBajaparta moJist 6epeTcst oT
6 o 12 moyBeHHBIX MPOO IS COCTaBIEHUS CMelaHHOro obpasma. IlouBeHHBIC
oOpasiibl aHATM3HUPYIOT, a PE3yJIbTAaThl aHalM3a HCIOJB3YIOT TPU COCTABICHUU
arpOXMMHUYECKUX KapTOrpaMM, BBINIOJIHEHHBIX TakK€ B BHUJE CETKH KBaJpaToB.
ATpoXHUMHUYECKOE KapTUPOBAHUE MTPOBOST pa3 B TPH Irojia.

Buecenue ynoOpeHuil B COOTBETCTBUU C arpOXMMHUYECKMMH TOKa3aTeIsIMU
MOYB OCYIIECTBISIIOT pasOpackiBatensimu  "Soilection r1ig" ¢ 3JIEKTPOHHBIM
MOHUTOPOM, PETYJHMPYIOIIMM BHECEHUE yAOOpEHUN MO KBajgpaTaM KapTOrpaMMBI.
[Tonp3ysch HOBBIMU KapTOTpaMMaMU, UMEETCSI BO3MOXKHOCTh BBIPAaBHUBATH Ha IMOJISAX
3amachl JOCTYMHBIX MUTATEIbHBIX BEIIECTB, YTO TapaHTUPYET IMOJyYCHUE
OJIHOPOJHOTO ypOXkKasi 10 BCEMY MO0 U 3HAYUTEIbHBIA YKOHOMUYECKUN (D PEKT.

Cy1iecTByeT HECKOJIBKO CIOCO00B M3MEPUTh YPOKaMHOCTh. bosbinas dacth
METOJZIOB, pa3pabOTaHHBIX 3a TMOCJIEIHUE TOJIbl, OCHOBaHa Ha B3BEIIMBAHUU
yOpaHHOTO ypokas. Ypokaid 3epHa BbIpaXXE€H B BEJIMYMHE Beca Ha CAUHUILY
IJI0IIAIA. DTO 03HAYAET, UTO JOJDKEH OBITh CITOCO0 CBSA3aTh B3BEIICHHOE KOJIMUECTBO
COOpaHHOTO 3€pHa C U3MEPEHHBIMHU ydacTkamu moJis. Ha Bec coOpaHHOro yposkas
OOJIBITIOE BIMSHUE OKA3bIBAET CTENECHb BJIAKHOCTU 3epHA. OIuUHAKOBBIE OO0BEMBI
3epHa B 3aBUCHUMOCTH OT BJIQXKHOCTH, BeCAT mopaszHomy. [loatomy HeoOXxoammo
M3MEPSTHh YPOXKail 3epHa B COOTHOIIIEHUHW €IUHUIl 00beMa Ha €AUHUILY TUIOIIAIN TPU
KOHJUITMOHHOW CTENIEHU BIAXXHOCTH. HaTypHas macca MOXKET OBITh MPHUHSTA WIH
m3mepeHa. Hurke paccMOTpuUM TpU OCHOBHBIX METO/A U3MEPEHUSI YPOKAHOCTH.
[TepBbIit METO ABJISIETCSI CAMBIM CTaphIM, HO BCE €I1le HanboJiee paciipOCTPaHEHHBIM.
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BTopoii METOJl CUMTAIOT MPEAIIECTBEHHUKOM COBPEMEHHOIO, MO3UIIMOHUPOBAHHOTO
KOHTpOJIs ypoxas. [locnequuii MeTo - MTHOBEHHBIM KOHTPOJIb YPOKAHHOCTH.

Hcnonp3yemblii MHOTO JIET, METOJ] «COOMpaTh U B3BEUIMBATHY OMPEICNIICT
ypOXKau ISl XO3SIMCTB, EAUHUYHBIX MTOJIEH U OTJEIBbHBIX TPOKOCOB B MPEAEIax MOJIA.
TpancnopTHbele cpencTBa JUisi TEPEBO3KM 3€pHA TapUpPylOTCd B IOJE WU
CTAallUOHAPHOM MYHKTE, TaM K€ B3BELIMBAIOT Yypoxal, CcOOpaHHBI B TOJE.
B3BemmBaercss U 3anMCBIBAETCS BEC KAXKJIOIO TPAHCHOPTHOIO CPEACTBA C 3E€PHOM,
coOpannoro ¢ nois. CTeneHb BIAKHOCTH ypoKas HU3MEpsieTCs M yYUTHIBACTCS MpU
B3BEIIMBAHUU. DBONBIIMHCTBO JaHHBIX 00 ypOXAWHOCTH COOpaHHBIX TpHU
UCIIOJIb30BAaHUU METOJ]a «COOMPaTh M B3BEUIUBATHY SIBJISIOTCA JIUID MOJEBBIMU. DTO
03HA4YaeT, YTO MOJIYYEHHOE CPEAHEE 3HAYCHUE YPOKAWHOCTH OTHOCUTCS KO BCEMY
nomo. To ecTh cpenHee 3HAYEHUE YPOXKAWHOCTH 3€pHAa OT OOIIed CyMMBbI
B3BEILIEHHOTO YypO’Kas yOpPaHHOIO C KOHKPETHOTO BO3JEJIBIBAEMOr0 Y4YacTKa IOJIA.
CucremMa MOHUTOPUHIA YPOKAMHOCTHU IIEPUOJAMYECKOTO JICCTBUS B3BEIIMBAET 3€PHO
B OyHKepe KomOaitHa, i EMKOCTU, B KOTOPYIO 3€pHO BhITpY»KaeTcs u3 OyHkepa. Ha
MOHUTOpPE B KaOMHE KoMOailHa OTpa)kaeTcsi U3MEPEHHAas Macca 3epHa. TUIUYHBINA
OyHKep KoMOailHa COAEpPX HUT JOCTATOYHO OONBIION 00BEM A 3arpy3Kd 3€pHa,
COOpaHHOTO C OTHOCHUTENBHO OOJBIIOIO Y4YacTKa. B COOTBETCTBUHM C METOAOM
«cobupaTh W B3BEIIMBATH», yOMpaeMoe MoJje JOHKHO OBbITh MU3MEPEHO U OLICHEHO,
JUISL TOTO 4TOOBI BBIYUCIATH ypOKaitHOCTh. MI3MepeHune ypokailHOCTH MpU MOMOIIU
CUCTEMbl MOHHMTOPHHIA YPOXKaWHOCTU MEPUOJMYECKOrO JEHCTBHUS HE SBISETCA
HO3UIIMOHUPOBAHHBIM, ITO3BOJISIET X03MCTBEHHUKAaM OBICTPO y3HaBaTh BeC 3epHa 0e3
HEO0OXOAMMOCTH MPOBEACHUS JIOMOJIHUTENIbHBIX ONEepauil AJ1 B3BELIMBAHMUS.

B xone coBepIIEHCTBOBAaHUS TEXHOJIOTUN KOHTPOJISI YPOKAUHOCTH, CHCTEMBI
MOHUTOPUHIA YpPOXKAHOCTH MEPUOAMYECKOr0 JCHCTBUS TMOYTH MOJHOCTBIO
YCTYNHWJIM JOPOTY CUCTEMaM MIHOBEHHOrO OIpeJeNeHus ypoxkaiHocTtu. Cucrema
MTHOBEHHOT'O ONpPEIETEHUsT YPOXKAMHOCTH HM3MEpSeT U 3alMChIBAE€T JIaHHbIE 00
ypoxaiiHocTH Ha xoay. CyllecTByeT psii METOJIOB MCIOJIb3YEMbIX JJI M3MEPEHHUS
ypoxkallHOCTH Ha xony. M3MepeHue Ha XOAy NpPOCTO O3HAYaeT, 4TO IIPOLecC
HEMpEepPhIBEH BO BpeMs yOOpKHU. [[aHHbIE HEMPEPHIBHO COOMPAIOTCS BO BpeMs pabOThI
KoMOaiiHa. HekoTopple cuCcTeMbl 3aMHCBHIBAIOT KAXK0€ 3HaYEHUE OTAeNbHO. Jpyrue
coOMpar0T MHOXECTBO 3HAYCHHUH, KOTOPBIE MOCJE MepepaboTKH CBOIATCS B 0azy
naHHbIX. HexoTopble cucTeMbl U3MEPSIIOT 00BEM ypoxkash HEMOCPEACTBEHHO, B TO
BpEMsl KaK Jpyrue B3BEUIMBAIOT ypOXkad. Y BCEX CUCTEM €CTh BO3MOXHOCTb
U3MEpATh yOupaeMmblii y4yacTOK JJisi KaXKIOro 3aperuCTPUPOBAHHOTO Beca WU
obbema. IIpu yOopke komOailHaMM TMOJB3YHOTCS CHUCTEMaMM IMO3UIIMOHUPOBAHUS
tunia GPS, cucteMaMyu MIHOBEHHOTO ONpENENeHUs YpOKaHOCTH, MEepelaroluMU
OCHOBHBI€ JIaHHBIE, JJIS1 CO3JaHUS O3ULIMOHUPOBAHHBIX KAPT YPOKANHOCTHU. Y pOKan
NPUBS3BIBACTCS K TOMY YYacTKy IOJs, C KOTOPOro OH yOpaH aBTOMAaTHYECKH.
BoapIIMHCTBO CUCTEM TMO3ULMOHUPOBAHUS MOHHUTOPUHIA YPOXKAMHOCTU TakKxKe
U3MEPAIOT CTENEeHb BJIAXKHOCTH 3€pHA Ha Xoay. MeTon «coOupaTh W B3BEIIMBATH
OOBIYHO HCHOJB3YeTCSd MpPH TMOMOLIM CHUCTEMBl MIHOBEHHOIO OIpPEAESICHUs
YPOKaMHOCTH C UENbI0 KaTUOPOBKM Ha XOAy Uid oOecreueHuss HeoOXO0IUMOi
TOYHOCTH.
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Pannue mombITKH pa3paboTaTh YCTPOWCTBA MOHUTOPUHTA YPOXKANHOCTH
OBLITM COCPENIOTOYEHBI Ha KYJIbTypax, yOHpaeMbIX KOMOAMHOM C OTHOCHUTEIHHO
MEJUICHHBIM TOTOKOM 3€pHa B KoMOaiiH. OObIUHbIE KOMIIOHEHTHI YCTPOMCTBa
MOHUTOPUHTA YPOKaWHOCTH BKJIIOYAIOT JATYMKKA MOTOKA 3€pHA, JATYMKU YPOBHS
BJIQXXHOCTU 3€pHA, JAaTYMKUA CKOPOCTH JIBXKEHUS U KOMIbIoTep. B cooTBeTCTBUU C
ypaBHeHHeM XoJuia, paspaboTanHbiM B 1998, ypoxallHOCTh KynbTyp, yOHpaeMbIX
KOMOaHOM, BBIYHCIISICTCS cleaytomuM oopazom Y = 1000V V x W rane: V =
YpOKalHOCTh KyJBTYpHI (T/Ta) VI = CKOPOCTh MOTOKa 3epHa (Kr/c) V = cKopocTb
IBWDKEHUsT KombaitHa (M/c) W = mmpuHa 3axBata katku (M) Takas mHpOpManus
coOupaeTcs ¢ MOMOIIbIO YCTPOICTBA MOHUTOPUHTA YPOXKaWHOCTH. JTa WH(GOpMaLUs
MPOCTPAHCTBEHHO COOTHOCHUTCA C JAHHBIMU TO3UIIMOHUPOBAHUS, MOTYYCHHBIMHU C
nomoipto Cuctemsl ['mobanpHoro Ilo3unmonupoBanus ¢ auddepeHuanbHbIMUA
nonpaskamu (DGPS).

YcrpolicTBa MOHUTOPUHTA YPOKaHOCTH BO BpeMsl MEXaHU3UPOBAHHOM
yOOpKH TMPOJOJKAIOT COBEPUICHCTBOBATHCA JUISl MCIOJB30BAHMS HE TOJIBKO
3€pHOBBIX KYJIBTYp, HO M JPYTHX TaKWX KaK KapTodesb, TOMAThl M CaXapHON CBEKJIBI
(Campbell, 1998; Hall et al, 1998; Pelletier and Upadhyaya, 1998), apaxuca
(Durrence et al, 1998), xnomnka (Searcy, 1998; Perry et al, 1998; Gvili, 1998), puca
(Iida et al, 1998) u apyrux KyiabTyp.

UToOBl MTHOBEHHO OMPENEIUTh YPOKAMHOCTh HEOOXOAUMO 3HATh TPHU BEIIIH:
CKOpOCTh TNOTOKa 0ObeMa 3epHa Yepe3 3€pHOBOHM ayeBarop komOaiiHa, pabouyro
CKOPOCTb KOMOaiiHa, ¥ MHUPUHY 3axBaTta KaTku. CKOPOCTh MOTOKA 3€pHA U3MEPSETCS
Ha KoMmOaiiHe 10 momajaHus B 3epHOBOM OyHKep. CKOpPOCTh MOTOKA M3MEPSETCA B
eauHuIIaXx o0beMa WM Macchl B €AUHUILY BpemeHU (KyO.M/c unu kr/c). PaGouas
CKOPOCTH MOKET OBITh H3MEPEHAa MHOKECTBOM PA3IMUHBIX CIIOCOOOB M U3MEPSETCS B
OTHOIICHUYW CAWHMIIBI PACCTOSIHHMS Ha eIuHUIy BpemeHu (km/4). I[IIupuHa 3axBaTa
KATKU H3MepsieTcss B (M WJIM 4HCIe PSAOB), HO 4acTo u3Mepsierca '"Ha rias"
koMmOaitHepoMm. Ecim paGoyasi CKOpoCTh M IIMPUHA 3axBaTa >KaTKU HM3BECTHA, TO
MOXKET OBITh BBIUMCIICHA TUIOMIAIb Y4acTKa, KOTOPBIM ObLI yOpaH 3a ONpeacICHHOE
BpeMs. YpOoKallHOCTh MOKET OBbITh OMpefesieHa, €ClM U3BECTHbl 00BeM MM Macca
ypoxkasi, COOpaHHOTO C OIPEIEIEHHOTO YYacTKa B €IMHUILY BPEMEHHU.

Tak xak Bce pe3yiabTaThl MOJIEBBIX W JJAOOPATOPHBIX HCCIEAOBAHUN HENb3S
OTpa3uTh Ha TIOYBEHHOW KapTe 0e3 Toro, 4ToObl HE cAenaTh €€ TPYTHOUYHUTAEMOH,
TPOMO3IKON U MAJIO MOHSATHOM, B JOINOJHEHHUE K TMIOYBEHHOM KapTe COCTABIISIIOT €LIE
KapTorpaMMbl. B OOoNbpIIMHCTBE cilydyaeB K TMOYBEHHOM KapTe mpuiaraetcs 2—3
KapTOTPaMMBI.

CocTraBieHrne KapTorpamMm I1eJIecO00pa3HO B OTHOIIEHUU TE€X MEpPONPHUSATHH,
KOTOpBIE ABJISIIOTCA 0COOeHHO CyIeCTBEHHBIMHU ISl TaHHOTO XO35HCTBA.

Jna pazueix 30m u obnacmeu cocmasuAOm KaApmocpammbl paziuiHo2o
cooepoicanus. Konkpemmuwili HaOOp Kapmozpamm YCMAaHABIUBAEMCS 6 KaAHCOOU
obracmu NPUMEHUMENbHO K ONpPeOeNeHHbIM NPUPOOHbLIM U XO3AUCMBEHHbIM
VCIO0BUSIM.

[IpuMeHUTENBHO K JEPHOBO-TIOI30JMCTOM U JIECOCTETHOM 30HAM COCTABJISIIOT
KapTorpaMMy KHCJIOTHOCTH TIOYB M HYXJAA€MOCTHM HX B HW3BECTKOBAaHUH,
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KapTorpaMMmy OOECIEYeHHOCTH TIOYB YCBOsieMbIM (ochopoM U KapTorpammy
00€CTIEYEHHOCTH TTOYB YCBOSIEMBIM KaJTUEM.

Kaxnayro ©3 Ha3BaHHBIX KapTOrpaMM  COCTABJISIIOT HAa  OCHOBAHUU
COOTBETCTBYIOIIMX arpOXMMHUUYECKUX T[OKa3aTesie, Mpu 3TOM Ha KapTorpaMme
COXpaHSETCS BCSA CHUTyallds TOMOTPA(PUIECKON OCHOBBI WJIM 3E€MEJBHOTO TUIaHa
JTAHHOTO XO3SICTBA.

KaprorpaMmsbl cocTaBiisitoT OOBIYHO HAa OTPAHUYEHHBIN CPOK, KaK MPABUIIO, HE
Oojiee yeM Ha OJIHY pOTAIMI0 CEBOOOOPOTA, MPHUHSATOTO B JAHHOM KOHKPETHOM
XO35HCTBE.

Kapmoepamma kucromnocmu nous u Hy#coaemMocmu ux 6 u3eecmro8aHuUU
npeocmasisiem coOou 3eMelbHYI0 Kapmy KOJAX03ad UAU CO8X03d, HA KOMOpou
HaHeceHbl KOHMYpPbl NOYE C OOUHAKOBOU CMENEHbI0 KUCTOMHOCMU U HYHCOAeMOCMU 8
U38ECMKOBAHUU.

ITo cTenenu KUCIOTHOCTU MOYBBI MOJPA3ACIAIOTCA Ha 5 TPYIIIL:

| — cunbHOKHCIBIC TOYBHI (CUIBHO HYKJIAIOTCS B U3BECTKOBAHUN );

Il — cpennekucnble (cpengHe HyxkaawTcs B u3BecTkoBaHuu); I —
cnabokucibie (Majgo HYXKIAlOTCAd B U3BECTKOBaHUM); |V — Onuskue Kk HEUTpaabHOM
(oueHb Mamo0  HYXJAIOTCI B  WU3BECTKOBAHWM); V —  HEUTpajbHbIE, WU
c1a0oIIeIOYHbIC MTOYBHI (HE HY>KJAIOTCSI B U3BECTKOBAHUN ).

JUist  cocTaBieHHsT ~ Takoro poja  KapTorpaMMm  HEoOXoauMO  Ha
TonorpauYecKyr0 OCHOBY B MECTax pa3pe30B HAHECTH HOMEpa TPyHI TOYB IO
KHCJIOTHOCTHU U JI03bI U3BECTH.

[lnomanu, oTHOcsAIMMECS K OJWHAKOBBIM TPYIIaM, OKOHTYPUBAIOT W
3aKpalIuBaIOT LBETHBIMU Kapangamamu: | rpymmy — po30BbIM, || —
opamxeBbIM, |1l — sxenteiM, IV — 3enenbiM, V — ronyObpiM. Hambomee TouHO
TPpynInbl  TOYB  ONPEACNAIOT 10  KOMIUIGKCHBIM — mokasarensm  (pH B
KCl1, V, Mmexannyeckuii coctaB, BU Mo4B), pazpaboranHbiM M. @. KopHWIOBBIM U
HECKOJIbKO BUJIOM3MEHEHHBIM U JOMOJIHEHHBIM A. I'. MenBeneBbim (Tadi. 81).

J103bI M3BECTH BBIYUCISIOT MO BEIMYMHE THAPOIUTHYECKOW KUCIOTHOCTH C
y4eTOM MEXaHMUYECKOTO0 COCTaBa MOYB, BHIPAIIUBAEMBIX KYJIbTYp, U UX YEPEIOBAHUS
B CEBOOOOPOTE, a TAKKE COCTaBa U Ka4eCTBA MU3BECTKOBBIX YI0OPECHMUIA.

Kaprorpamma oGecnedyeHHOCTH TMOYB yCBOsieMbIM  (ochopoM  HMeEeT
CYIIECTBEHHOE 3HAY€HUE IS arpoHOMHUYECKOW omeHku TouB. Ha ocHoBe
HaWJICHHOTO B TIOYBE KoJinuecTBa nojBmwxkHo P205 (dbochopHas kucnora) nenaercs
3aKJIIOYEHUE O HYK/1aeMOCTH TT0YB B (POCHOPHBIX YAOOPEHUSIX.

[Ipu cocraBieHnH KapTOrpaMMbl OOECTICUCHHOCTH TOYB JIETKOJOCTYITHOM
P205 u ycnoBHOW HYKXTaeMOCTH pacTeHUN B (POCPOPHBIX yHAOOPEHHSIX C YUETOM
MEXAHNYECKOr0 COCTaBa MOYB MOKHO MOJIB30BaThC JaHHBIMU Ta0u. 4.1.

Takum oOpa3oM, MO HYKJAEMOCTH pacTeHUil B (GOCPOpPHBIX YI0OpPEHHUAX Ha
KapTOTpaMMe€ BBIJICIIAIOTCS 5 KaTEropuil MOYBEHHBIX KOHTYpOB. s cocraBieHus
KapTOTpaMMbl B TIyHKTax IIOYBEHHBIX pPa3pe30B Ha TOMOTPaPUIECKON OCHOBE
HAHOCAT HOMEpA TPYII MO 00ECIeUEeHHOCTH MOYB MOABMXKHBIM (pochopom u 3ateM
OKOHTYPHUBAIOT IJIOIIA/IA, OTHOCAIIUECS K OJJUHAKOBBIM IpyIIIIaMm.
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CaMmo coboit pazymeercs, UTO yKa3aHHbIE BbIIIE TPaJlallii B 3aBUCUMOCTH OT
KOHKPETHBIX MMOYBEHHBIX YCIOBUNA U OCOOCHHOCTEW BO3JIEIBIBAEMBIX KYJIBTYP MOTYT

HECKOJIbKO U3MEHATHCA.
Tabmura 5.1

Onpez[eneHI/Ie CTCIICHH KUCJIOTHOCTHU N HYKIACMOCTHU I10YB B U3BCCTKOBAHUU

Cynecqu:ue " Nerxocyrawum I'iceao- u lopuno-race-
necwa ¢ 4 = 4 -
nounsi | cThie nowmy | Pennecyrauis GosoTure s
pH u KCI . = = pH & KC -V\
mpo- [ qupo- [P (o ! e (npo. | T
nerir) uenT) neut} uenr)
51t <40 I < 45 | <55 | <35 1
Me;n it 40—60( I [45—70| Il [35—75| 1l 4,2 3560 |l
; >60 0} =70 1l | ~75| 11 > 60 I
<35 I =40 I | <50 I (| <33 |
35—55| 1 [40—65( 1l |50—70| 1Nl 3555 1l
4,6—5 55—T70| Il |65—80| Il [70—83| 11 4,3—4,8 55—70] Il
70—85| 1V [80—95| IV |85—95| [V 70—90( IV
>8 | VI>0| V| >0 vV >90| V
< 30 I | <35 [ | <4 I <45
30—50| Il |35—60( I |45—65| 1l 19—54 I 4570, 11l
5,1—5,5 50—65| III |60—75| 11 [65—80| 11 | H9—5 l 70—85| IV
65—80| IV |75—90( IV 180-95| |V >85| V
] Q 4 5 4
> 80 \ >90 | V >9 | V <65 m
<45 I < 55 Il < 60 Il 54 65—80| IV
& 45—60| 1l [55—70| NI |60—75| 11l >80 V
A 60—75( 1V |70—85| IV, |75—90| IV
7BV >85> A 90 A
<55 | Il <65 | 1l <70 [ I
Boasuue b 55—70| 1V |65—80 | IV+ [70—85| IV
>7| V| ~8 | V| =8| V

lMpumevanue Mupuse unpps o06o3nauaior

NOKa3aTeau.

OCHOBHbIE  (THIHYHLIC)

TaGanua 82

OGecneueHHOCTh MOYB YCBOSIEMbIM docopom u ycnoBHas uywnaemocth
pacteHult B GocdopHbx yaobpenusx

(mo A. . Mexsenesy, H. T1. By: arakosy, 0. WM. "aspuaenxo)

Conepsanne P,O; no Kupcanony
(a2 na 100 z 1o4nL!) Yeaosnan Hymaue:
Fpymia Obecneveniocrs uoc‘;b pacrenui
noun s nous docdopon 8 hordopuux
NETHIHOM | oyr apyy. - | Topdauo- yaoGpennsx
i cyne- croit ramueron 60”01"0‘]
cyanon
0-—7 0—5 0—4 1—10 | Oyenn caaban | OyeHs cHabHAs
7—15| 5—10 | 4—8 10—20 | Cna6as Cuaunas
15—20 [ 10-15 | 8—12 | 2040 Cpennnn Cpennsn
2035 [ 16—25 | 12—20 | 40—60 | Cuapnasn CrnaGas
=35 >25 =20 =60 | Ouedn cuavuasn | Ouens caabas

Kaprorpamma oGecriedueHHOCTH MOYB YCBOSIEMBbIM KaJlM€M COCTAaBJISIETCSI Tak
e, KaK W Mpeablayas Kaprorpamma. B 0CHOBY BbIJIEJIEHHSI TIOUBEHHBIX KOHTYPOB C
pa3IMYHBIM COAEPKAHUEM YCBOSEMOT'O KalMsi OOBIYHO OepyT Clieqyroline Tpagaluu

(tabm. 5.3).
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Ta0muna 5.3.

O6ecrne4eHHOCTD MTOYB YCBOSEMbIM KAJIUEM U YCIIOBHASI HYKIa€MOCTb
PaCTeHHM B KAIMMHBIX yI0OPEHUAX

(no A. I. Mensenesy, H. [1. Byarakosy, 1. V. 1 aBpHACHKO)
Conepwanne KeO no lleire 5 -
A(S.’ Ha 100 2 nouss!) Yenosnan u_yw‘«zu.e
2 OfGecneqennocTs MOCTD PACTEHIH
rpy‘nnn HOYB KaJNEM 8 KaJUnHmX
roxe necHatont | cyrauun- .| Topdano- yroGpennax
" Cyll& .C\‘ﬂl—l FAVHHCTON ﬁOJUIHDI’I
cuawolt | T | | iy DI o
[ 0—6 0—5 0—4 0—10 | Oyenn cnaban QllCMl. CUAbLHAH
] 6—10 5T 4—6 10—15 | Caaban (:unbnax
Il 10—15 | 7T— 6—8 | 15—25 | Cpennan Cpenuns
Y% 1520 | 10—15 | 8—12 | 25—35 | Cuannas Cnabasn
vV > 20 > 15 =12 =~ 35 | Ouenp CHAbHAHA Quenb caaban

[TockonbKy pa3nuyHble KyJIbTYPHBIE PACT€HUS HE OJAMHAKOBO OTHOCATCS K
NOTPEOJICHUIO Kalusl, caMoO cOOOM pa3yMeeTcs, YTO BBIILICIPUBEACHHbIE TOKA3aTENH,
KaKk oOlue M OpUEHTHUPOBOYHBIC, JOJDKHBI B Ka)XJOM KOHKPETHOM Clydae
COOTBETCTBYIOIIUM 00Pa30M U3MEHATHCS.

Kaprorpammsl noaBmxHoro gocdopa u Kajiusd MOryT ObITh OOBEAMHEHBI B
oniHy Kkaprorpammy. llpum »53ToM oauHakoBble Tpynmnbel MMo4YB 1o  (docdopy
OKOHTYPUBAIOT M pacKpamuBaiot: | rpymmy *KenTeiM, || —canataeim, 11 —
3eneHbIM, |V — ronyosiM u V — cunum. CojaepxaHue Kajaus Ha 3TOM KapTorpaMmme
MOKAa3bIBAIOT PA3HBIMU IITPUXAMH.

Ta0muna 5.4.
OO0ecne4eHHOCTh MTOYB YCBOSIEMBIM KaJTHEM

CopepsRanne noa-
BIKHOI'O “a"'“]“ Ofecneyediocts
JACK / £ ‘pamme no Bposkimot RaIues
Oxpacka KOHIYypa HO Kaprorpas e R & “nous b
noyshi) | : ==
CBETAO-KEATAA . o« o« o o s s o » 0——})4 gu:.ujmnﬂ
CBeTAO-KOPHUHEBAA . . « . - - - 14——‘).0 Bpt.,u‘::n
KopnuneBas . « v« o v v v v v v = 20 bICOKE
IIprMeHuTENBHO K JIECOCTEITHOM U YEPHO3EMHOM 30HaM COCTaBJISIOT

KapTorpaMMmy OO€CNEYeHHOCTH MOYB yCBOSEeMbIM KanueM. llpu sToM, mosb3ysch
JaHHBIMU Tabs. 84, Ha KapTorpaMMe BBLACISAIOT TPU KOHTYpPA, OTPa)KaroUINX
00€eCreYeHHOCTh MOYB MOABUKHBIM KaJHEeM.

CBsi3p  MexAy  coaepkanueM  noaBWkHOM  P205 B pa3nuyHbIX
MOYBax OpomaeMonl 3eMiu U 3PPEKTUBHOCTHIO  PochOopHBIX ynoOpeHmil ere
HEJOCTaTOYHO TOYHO M TMOJHO YCTAaHOBJIEHA U €€ cleayeT yTOo4HHTh. OJHaKo Ha
OCHOBE YK€ HaKOIUICHHBIX JaHHBIX KapTOrpaMMy COJEp)KaHHSA TIOJBHUKHOU
docopHOif KHUCIOTHI B OpOIIAeMbIX KapOOHATHBIX MOYBAaX IIEJIECOOOPa3HO
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COCTaBIISITh, MONB3YACh Tabn. 5.5, KoTopas B AanpHEHIIEM AOKHA YTOYHATHCA
IIPUMEHUTENBHO K Pa3HBIM ITIOYBAM.

Kaprorpamma cosoHIIOB M COJIOHIIEBATHIX ITOYB COCTABIISIETCS B XO3SIMCTBAX C
OOJBIIMM PACHPOCTPAHEHUEM ATHX MOYB B TOM CIy4ae, €Clii OHH HEOJHOPOIHBI U
XapaKTEPUCTHKA UX MPOU3BOJACTBEHHO BaXKHBIX CBOKWCTB HE MOXKET OBITh JOCTATOYHO
MOJIHO 0TOOpakeHa Ha MOYBEHHOW KapTe. Ha moyBeHHON KapTe yKa3bIBAIOT MPOILIEHT
COJIOHLIOB B COJIOHLIOBBIX KOMIUIEKCaX M IOATHUIIBI COJIOHLIOB. boisiee moapoOHO
II0KA3aTeNIn UX CBOWCTB JAIOTCA B KApTOTPAMME, KOTOpas COCTABIIAECTCS TOJBKO Ha
IIJIOLIAU PACIIPOCTPAHEHHUS COJIOHLIOB U COJIOHIEBATHIX I10YB.

Ta0muna 5.5.
O6ecneueHHOCTh 0YB yCBOsAEMBIM (hochopom
(mo H. 1l. Kapuunckomy, H. K. Baasé6o, B. A. Ppanneccony
A. M. JInxosy) =
Coxepxkanie PLO, i

Oxpacka KoHTYpa na kaprorpasmme

no Maguruugy
(MewHa | K2 nournl)

OGecneucnyocts
noua docdorom

Ceerao-roayéas
DOBYORA oo vress wve v &
HApko-roay6an
Cunas

Huakan
Hexocratounan
Cpenss
Bricokas

' = 60 Ouenn Boicokasn

[Ipu rpynmupoBKe COJIOHIIOB IO YYaCTHIO MX B MOYBEHHOM KOMILIEKCE Ha
KapTOTpaMMe€ YKa3bIBalOT OCHOBHYIO ITOYBEHHYIO Pa3HOBHUIHOCTh KOMIUICKCA H
MIPOIICHT COJIOHIIOB B HeM. [Ipm 3TOM Ha KapTOrpaMMe BBIJCISIOTCS IIJIOIMIATU C
pacrnpocTpaHeHreM cojIoHIOB: 1) He Oomee 10%, 2) 10—25%, 3) 25—50%, 4)
6ombie 50%.

Bce KOHTYypbl COJIOHIIOBBIX TIOYB M KOMILIEKCOB Ha KapTorpamme
3aKpAIIMBAKOT Pa3HOW Kpackou. KOHTypbl mOYB, HA KOTOPBIX COJIOHIIBI 3aHUMAIOT
0oJiee TIOJIOBUHBI TEPPUTOPHUH, 3aKPALTUBAIOT B TEMHO-(PHOJIETOBBIN 1BET, 25—50%
—B ¢uoneToBbi, a 10—25% — B cBeTnO-(huoneToBsiid. Ecm B kKoMIiekce MeHbIIe
10% coJIOHIIOB, TO KOHTYPbI 3aKpaIIMBaIOT B I[BET, MPUHATHINA JIsl TIpeoOIa aroliei
MMOYBEHHOW PA3HOBHUIHOCTH, M HAHOCSAT 3HAK COOTBETCTBYIOIIETO IMOJTUIIA COJIOHIIOB.

KaprorpamMMmy 3acoj€HHOCTH MOYB COCTAaBJISIOT [IJISi yYaCTKOB 3aCOJICHHBIX
MOYB, OTBOJAMMBIX TIOJ] OpOIIEHWE, a TaKXKe [JIs CTapOMaxOTHBIX Y4YacCTKOB
OpOIIIAEMBIX MOYB, TTOJIBEPTaBIIUXCS 3aCOJICHUIO. [ PYIITIBI TOYB, Pa3IMYAIOIIUXCS 110
rIyOMHE 3aJieTaHds COJICBBIX TOPHU30HTOB, HAa KapTOTpaMMe pacKpaIinBarOT

CJIEYIOIKUM 00pa3oM: MOBEPXHOCTHO 3aCOJEHHbIE — B PA30BBIA IBET, ITyOOKO
npo(HUIIbHO-3aCONEHHBIE — B TEMHO-KPACHBIM, MEpPeXOAHbIE OT MOBEPXHOCTHOIO K
[NIyOMHHOMY 3aCOJICHHUI0O — B KpacHbId, TIIyOMHHO 3aCOJIEHHble — B CBETJIO-

KPACHBIN, HE3ACEJIEHHbIE — B LIBET, IPUHATHIA JJ1s1 BBIACICHUSI TOYBEHHOTO BUJIa HA
IMOYBCHHOM KapTe.

KauecTBeHHBIN COCTaB 3aCOJIEHHSI YCTAHABIMBAIOT IO COOTHOLIEHUIO KAk
Pa3JIMYHBIX aHUOHOB, TaK U KATHOHOB IO JaHHBIM J1a00OPaTOPHBIX aHAJIU30B.

JIns  KaXJaoro BBIAEIAEMOTO KOHTypa B  OKCIUIMKALUM  YKa3bIBAIOT
dakTHUeCKyI0 rITyOrHY 3ajeTaHus TPYHTOBBIX BOJI M UX MUHEPATU3AIIHIO.
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Kaprorpammy 3poupoBaHHBIX ~ 3€MENb COCTABISIOT B XO34HCTBAaX ¢
PaCUWICHEHHBIM pefibeOM WU ¢ OOJIBIIUM KOJUYECTBOM 3POJIUPOBAaHHBIX MouB. Ha
HEW BBIICIAIOT TPYMIbl MOYB, B PA3IMYHON CTENEHH MOJBEPraBIIMXCS CMBIBY U
TpeOyoIWUX A1 OOpbOBI C 3p03Uei TPOBEICHUS PA3INYHBIX MEPOIIPUATHH.

Ha xapTorpamme 3poaupoOBaHHBIX 3eMellb 0003HAYAIOT HAIPABIICHUE CKIOHA
(cTpenkoil) u ero KpyTusHy B rpagycax (Hudpoil psaoM co CTPENKoi). YKa3bIBalOT
TaK)K€ CTEMEeHb CMBITOCTH TOYBBI: CJa00 CMBITBIE MOYBBI OTMEUYAIOT CTPETKOM C
OJIMHAPHBIM OIEPEHUEM, CPEIHE CMBIThIE — CTPEJIKON C JBOMHBIM ONEpPEHUEM U
CUJIBHO CMBIThI€ MOYBBI — CTPEJIKOM ¢ TpolHBbIM omepeHueM. Oco00 oTMeuaroT
YYaCTKH C CUJIbHBIM Pa3MbIBOM U MPOMOMHAMH, TPEOYIOITUMU MPOBEACHUS CPOUHBIX
MEPOIPUSATHM.

B Tex cnywasx, koraa KapTorpaMMy 3pOAHPOBAHHBIX 3€MeJb HE COCTABIISIOT,
IUIOIIAIM POIUPOBAHHBIX [TOYB U X MMOKA3aTEIM JAl0T HAa MOYBEHHOU KapTe.

B TounoM 3emuienenun oTo60p mpod ¢ Kaxa0ro moJis MpOU3BOAUTCS MO CETKE,
y3J1bl KOTOPOH 3aJiaHbl C OINpENEICHHON 4acTOTOM M Onaronapsi CUCTEME HaBUTAlUU
UMEIOT TOUHbIE KOOPAUHATHBIE NPUBSA3KU. OTOOpaHHbBIE MO CETKE MOYBEHHBIE TPOObI
B arpoOXMMHUYECKON J1abopaTOpuM aHAJIM3UPYIOTCS Ha COJEp)KaHUE OCHOBHBIX
AJIEMEHTOB MUHEPATPHOTO THUTAHHUS pPACTEHUI. 3aTeM OSTH JaHHBIE BBOJSITCS B
IporpaMMy B CHCTEME KOOPAHMHAT, YTO IO3BOJSET MOJYYUTHb KApTy IIIOJIOPOIHS
KaX/10r0 KOHKPETHOTO TMOJIS.

[Tomy4yennas uHpopMaiusi — KapTa ¥ yPOBHU TUIOFAOPOIUS B KaXKJOM TOUKE —
3arpyKaeTcsi B CICIHATU3UpOBaHHYI0 mporpammy SMS Advanced, xkortopas
dopMmupyeT 3agaHue sl O0PTOBOr0 KOMIbIOTEPA, PETYIUPYIOLIETO A03bl BHECEHUS
ynoopennit ¢ wmammHbl. TakuM oOpa3oMm, Il KaXJOro ydacTKa  IOJIS
pPaCCUMTBHIBAIOTCS M BHOCSTCS pacyeTHbIE 03I WMEHHO TeX YAOOpeHud u
MHUKpPODJIEMEHTOB,  KOTOphIE  HEOOXOOWMBI ~ MMEHHO Ha  OTOM  Y4YacTKe.
Kazanocsk Obl, 0ToOpanu o0pa3ibl MO CETKE, COCTABUIIM KAPTY IUIOAOPOIUS, a Jajbllie
YK€ JIeJI0 TEXHUKHU — BBIPOBHATD IJIOOPOIME U MOITYYUTh OTJIIMYHBINA ypOKail.

KoHnTponupoBaTh paBHOMEPHOCTH MJI0JOPOANS TTOUYBBI MOKHO MO COCTOSTHUIO
IIOCEBOB: BO BPEMsI BEreTalluy C UCMHOJIb30BAHUEM CKAHEPOB, U3MEPSIIOMINX HHICKC
NDVI  (Normalized Difference  Vegetation Index, HopMann30BaHHBII
OTHOCUTENIbHBIM ~ WHAEKC PACTUTEIbHOCTH — KOJMYECTBEHHBIH  IOKa3aTelslb
(OTOCMHTETUYECKN AaKTHUBHOM OMOMACCHI, TaK)K€ HA3bIBACMBIA BEreTallMOHHBIM
UHEKCOM), BO BpeMsi YOOPKHM ypoxasi pa3HbIMU CIIOCOOAMU — OT PaMOYHOTO ydeTa
HA  MUKpPOJENSHKax [0 CIUIOIIHOTO  y4era  Ha  BCEM  yrofbe.
Ho, xak moka3pIBalOT HaIM WCCIICIOBAHUS, 37€Ch MOTYT OBITh CKPBITHI HEKOTOPHIC
METOJUYECKHEe TPYAHOCTH, OCHOBHAas U3 KOTOPBIX — «Pa3HOMACIITaOHOCTHY
nonyyaeMord nHpopmaruu. CeTKy i aBTOMaTHYECKOro OTOOpa Mpod MbI MOXKEM
3a/1aTh J1000r0o MacmTada, BCE€ 3aBUCUT OT LEIU KapTUPOBAHMS.

Ecnu nameit nienpio siBisieTcs: quddepeHInpoBaHHOE BHECEHHE YAOOPEHUH,
TO UMEET CMBbIC] ONHUpPaTbCcd Ha IIUPUHY 3axBaTa ONPBICKUBATENEH WIH
pazOpaceiBaTeneil ynoOpeHud W BbIOMpaTh MacmTad orbopa mpod B CTPOrom
COOTBETCTBUM C IUIOLIAJbI0 3axBaTa. B TO ’xe BpeMs pa3Mephl IUIOIMIAIOK MAJis
onpenenenus nunjaekca NDVI 3aBucsat ot mozaenu mpubopa U MOTYT COCTaBIATh OT
COTBIX JIOJE€H /0 HECKOJbKMX €IWHHUIl KBaJpaTHbIX MeTpoB. KoHTpoib
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PAaBHOMEPHOCTH U OJTHOPOJIHOCTH NOceBOB ¢ nmoMoiibio NDVI no3Bosisier olieHUTh He
TOJIbKO HEOJHOPOJHOCTH IUIOJOPOAMS MOYBBI, HO U MSATHUCTOCTb, 0OYCIOBICHHYIO
3aCOPEHHOCTHIO TTOCEBOB WIIHM PACTIPOCTPAaHEHHEM OOJIC3HEH.

Onnako kak Obl moapoOHO MblI HU ucchenoBanu uHjaekc NDVI na mosne,
TOYHOCTh OOpabOTKH TOCEBOB BCE PABHO OMNpENENACTCS UIMPUHOM 3axBaTa
omnpsIickuBaTelns. PaccMOTpuM criocoObl MOCTPOSHUS pa3HOMACIITa0OHBIX KapTOrpaMM
OTJIENbHBIX MOKa3aTeNel Ha MPUMepPe OJAHOTO MOJISI B paMKaxX CeBOOOOPOTa HA OMBITE
Hentpa Tounoro 3emuenenus (L[T3) IloneBoit onbiTHOM cTaHuMK TUMHUPA3ZEBCKOMN
aKaJeMUH.

[TouBeHHBIII MOKPOB yYacTKa, OTBEJACHHOTO MOJ ceBooOOpoT ombita L[T3,
HMCTOPUYECKH HEOJHOPOJIEH, M Ha MEpBOM dTame paboT HaMu ObUTH Hambosee
MoIpOOHO MCCIEeIOBAaHbl MTOYBEHHBIE CBOMCTBA OJHOTO W3 TOJIEH OMBITa pa3MepoM
100x140 M (nanee — mose).

JUig XapakTepUCTUKH MPOCTPAHCTBEHHON HEOIHOPOJHOCTH paclpeesieHUs
OTJEJbHBIX MOYBEHHBIX CBOMCTB Ha 3TOM I0JIE€ M3 MAXOTHOTO CJIOS MO CIIy4aillHOM
cxeme (puc.5.1) O6putn oToOpanbl 108 WHAMBUAYaTBHBIX OOpPa3IOB, B KOTOPBIX
onpenenensl pHKCI, coaepxanne moaswkHbIX (ochopa u Kaiaus (B BBITSDKKE
Kupcanosa), u HekoTopble apyrue nokazarenu. B 2009 r. Ha 3ToM moJsie coriacHo
cxeMme ceBoobOopoTa ObuT mocestH stamenb (Hordeum vulgare, copt MuxaidoBcKuit).
VYpoxailHOCTh SUMEHS ompefersjach Ha BCEH IUIOMIAAX MO APOOHBIM METOIOM
ydera ¢ MpUMEHEHHeM MajiorabapuTHoro camoxogHoro kombaiina SAMPO. Vuer
MPOBEJICH HA BCEHW IUIOMIAAN MoJisd. PasMep ydeTHbIx mnomanok cocraBui 20x1,5 M,
KOJIMYECTBO YYETHBIX IJIOIIAI0K Ha moJie — 356 mmT.

Pucynok 5.1. Pacnonoxxenue mnosneil 4-X MOJBHOIO CcE€BOOOOPOTa OIbITa
[enTpa TouHoro 3emuienenus. TokaMu MOKa3aHbl MecTa 0TOOpa MOYBEHHBIX MPOO Ha
OJITHOM M3 10JIEW ceBOo0OOpOTad

Jlis  TOCTpOEHUs KapTorpamMM paclpeiesieHus TOYBEHHBIX CBOWCTB U
YpOKaHOCTH HCMOJb30BaH CHEIUAIM3UPOBAHHBIA MPOrpaMMHBIN makeT SMS
Advanced (xommanus AG Leader, USA), npennasHadeHHbId aius 00pabOTKH
NPOCTPAHCTBEHHBIX ~ JaHHBIX B TOYHOM  3emienenuu. Ha  mpumepe
MPOCTPaHCTBEHHOTO pacnpenencHus gochopa (P205) B maxoTHOM ci0€ MOUYBHI HA
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MoJIe MOXKHO CPaBHHTH pa3HBIE CIOCOOBI TPEICTABICHHUS TOJTYYCHHBIX JaHHBIX
otbopa npod (puc. 5.2).

P,0s (Mr/Kr):
W 280,50— 383,00
W 277,00 280,50
M 184,50 217,00
¥ 152,50 184,50
B 106,00 152,50

Pucynok 5.2. Pa3nuuyHOoe mNOpeACTaBIICHHWE AaHHBIX O MPOCTTAaHCTBEHHOU
M3MEHUYMBOCTH COJIEpKaHUs MOJBIKHOTO hocopa B MaXOTHOM CJIOE:
a) Touku (quamerp 10 M) D) cetka30 X 30 M ¢) KOHTYp

JlaHHBIE IO arpoOXMMHUYECKHM I10Ka3aTeIsiM CBOMCTB MOYBBI MOTYT OBITh
MOJIyYeHBI TOJBKO TOYEYHBIM METOJOM (puC. 2-3), © Ha OCHOBAaHUU ITUX JIaHHBIX
CTPOUTCS KapTOrpaMMa WM KOHTYpPHAasl KapTa pacrpeiesieHrs MOYBEHHBIX CBOWCTB.
B 3aBucumMocTH OT crioco0a KOMIbIOTEPHOU 00pabOTKH U MPEACTaBICHUS JaHHBIX, a
HUMEHHO, pa3Mepa CETKH, KapThl OyIyT BITJISIETh MO-pasHomy (puc. 2-b, C).

[Ipu moctpoenun kaptol pacnpenenenus unpekca NDVI (puc. 5.3) wunmm
ypoxkaiiHocTH (puc. 5.4) HaOmomaercss MoYTH oOOpaTHas KapTHHA: JIaHHBIC
MOJIy4arOTCs B MOJIE€ METOJOM CIUIONIHOTO Y4YeTa WM HEMPEPhIBHBIX HU3MEPEHUH, a
MIPEIOCTABIISIOTCS B BUJE KapThl JMOO0 Kak OTIEIbHBIC TOYKU, TJE KaxKIas TOYKa
COOTBETCTBYET IEHTPY YUYETHOHN IUIOMIAJKHU, JIMOO KaK MOCTPOEHHBIE OISTH XKE C
OTJIETTFHBIX TOYEK KOHTYpa WM KapTOTrPAMMBI.

W o0-107
8.20 - 9.02

7.67- 8.20
[ ss6-767
[ 589-6.86
B 297-589
B :0-497

Pucynok 5.3. Wmmtoctpanus pacnpenesieHus: Ouomacchl ssuMmeHst (T/ra) BO
BpeMsl BereTaiuu (HroJib)
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C

[ ssi-612 0 277-55 W sie-47

Pucynok 5.4. PaznuuHoe mpencTaBlieHHE O NAHHBIX YPOKAUHOCTU SUMEHS
(t/Ta).

a) CeTKa CIUIOLIHOrO Y4YeTa YPOKalHOCTH

D) Toukm MO TEHTPY Ka)JTOW SYCHKH CEHTKU CILIONIHOTO ydYeTa, pa3Mep
Touku 10 m

c)cetka3 X3 M

d) koHTYp

Ha puc. 5.4 mnokazansl pasHble CHOCOOBI TPEACTaBICHUSI JaHHBIX 00
YPOKaMHOCTH STYMEHS Ha OJTHOM M TOM e onbITHOM moJie. Ha puc. 5.4-a noka3zaHa
CeTh yueTa YpOKallHOCTHU SUMEHS, JEISHKHU CIUIONIHOTO y4eTa MOKPHIBAIOT BCE MOJIE,
pasmep Kaxaou aenstHku coctasisieT 1,5X20 M. [Ipu noctpoeHnu KapThl O JaHHBIM
CIUTOIITHOTO ydYeTa KaXkJIas ydeTHas JeNsHKa mpeoOpasyercs B Touky (puc. 54-b).
Toueynast cxeMa He OYEHb NMPHUBBIYHA JJII BU3YAIBHOTO BOCIIPHUSITUS KapTOTPAMMBbI
(puc. 5.2-a u puc. 5.4-a). IloaTromy 3Ta cXeMa MOXKET OBITh MPEJICTABIICHA U IPYTUMU
croco0amMu, HampuMep, KapTorpaMMou ¢ HOBOM CETKOW M STUEHUKOM JTH000ro pasmepa
(puc. 5.4-¢) wm KoHTYpHOU KapToi (puc.5. 4-d).

[Taker SMS Advanced mo3BoJisieT OLIEHWBATh CTEICHb B3aMMOCBSI3H MEXIY
OTJIETIbHBIMHU XapaKTEPUCTUKAMM MaXOTHOTO cliosl, pacnpenenenrem uHaekca NDVI
U YpOXKAWHOCTBIO KynbTypbl. K mpeuMmymiecTBaM 3TOro TMakeTa OTHOCHUTCS
BO3MOXHOCTh ~ COINOCTAaBJISATh  JIaHHBIE, TMOJYYEHHbIE IO pa3HbBIM CXEeMam
ompoOOBaHMs, MOCKOJIbKY B TOYKH, HE TOIMABIIME B CETKY ONMPOOOBAHMS, MOXKHO
MHTEPIIOJIUPOBaTh 3HAYEHUE TIOKa3aTelsl W3 JPYyrux TOYEK, YTO BHUIHO U3
MIPUBEICHHBIX BbIlIe MPpUMEpoB. OTHAKO CIEAYET MOMHUTh, YTO 3aBUCUMOCTH MEXK]Y
MOKa3aTeJIIMU 3aBUCIT OT croco0a uHTepnoysanuu. WimrocTparueit 3Toro Moryr
CIYXKUTh KOI(POUITMEHTHI KOPPEISAIMU MEXAY YpPOKAWHOCTHIO U TOYBEHHBIMU
CBOWCTBaMH, MOJYYCHHBIC 10 pa3HbIM CETKaM ycpeaHeHus (cM. Taduuiry 5.6.).
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Ta0muna 5.6.
KoadduimeTsr koppensinu Mexay ypoKaiHOCThIO U IOYBEHHBIMHU
CBOMCTBaMU TIPH Pa3HBIX 3aMepax SUeeK

5x5m 20x4 m

Ypo- | EKO | HG K0 P05 pH ) Ypo- | EKO HG KL | POs pH S

Kan Kan
Ypo- | 1 052 |-001| 052 | 037 | 050 | 0,63 | Ypo- 1 060 | -0,10 | 064 |-041 | 063 | 076
Kan Ka
EKO 1 073 | 082 | -093 | -0,21 | 0,9 | EXO 1 0,61 0,88 |[-0,92 |-0,04 | 0,95
HG 1 067 | -08 | -0,74 | 0,53 HG 1 0,59 |-0,79 |-0,75 | 0,35
K:0 1 -0,81 | =0,25 | 0,76 K0 1 -0,86 | -0,27 | 0,79
P:0s 1 041 | -082 | POs 1 0,27 |-079
pH 1 0,02 pH 1 0,24
S 1 5 1

20x20 M 4x20m

Ypo- [ EKO | HG K0 P20s pH S Ypo- | EKO HG KO | POs pH S

Kait Kai
Ypo- | 1 063 | 0,08 | 065 [ 0,50 | 0,43 | 076 | Ypo- 1 0,58 0,16 0,56 |-045 | 0,21 | 0,68
Kan Kal
EKO 1 074 | 089 | 09 | -024 | 0,97 | EKO 1 0,82 | 084 [-094 |-045 | 097
HG 1 067 | -0,84 | -0,75 | 0,56 HG 1 071 |-0,90 | -0,79 | 0,68
K:0 1 -0,86 | 0,21 | 0,86 | KO 1 -0,76 |-0,30 | 0,80
P.0s 1 037 |-089 | P:Os 1 066 |-0,87
pH 1 |-001 | pH 1 [=0.7
S 1 S 1

40x40 M

Ypo- | EKO | HG K0 P20s pH ) Koppenauma no To¥e4HsIM AaHHbIM

Xai
Ypo- | 1 057 | 004 | 065 | 0,42 | 048 | 071 EKO HG KO | POs | pH S
Kar
EKO 1 0,80 | 090 | -097 | -036 | 0,98 EKO 1 0,37 033 |[-046 |-0,34 [0,90
HG 1 071 | -0,80 | -0,80 | 067 HG 1 0,10 |-051 |-067 |05
K0 1 -0,87 | -0,27 | 0,89 K0 1 =0,03 [-0,07 | 0,31
P20Os 1 054 |-0,92 P:Cs 1 042 [-031
pH 1 -0,20 pH 1 [-018
S 1 S 1

* KosppuumeHTsl KOPPeAUMM 3HYMMBE NPU YPOBHE 2HaNMMOCTH 0=0,05, UBETOM BHARNEHB! CPABHUBAEMBIC NAPLI 3HAYSHMHA NPU PA3HLIX PasMepaX

Y4eTHbIX SueeK.

«Todeunbie» KOIPPHUIMCHTH KOPPEIAIANA MEXITy TTOYBEHHBIMH CBOHCTBAMU
HEBCJIMKH, HO B OOJBIIMHCTBE CIy4acB CTAaTUCTUYCCKH 3HAYMMBI (YPOBEHB
snaunmoctu a=0,05).

Ha mpumepe MOYBEHHBIX CBOMCTB PAacCMOTPUM, HACKOJIBKO COOTBETCTBYIOT
APYT APYry KOPPEJSAIUH, TOJyYeHHBIC 1O TOYKAM, M KOPPEISAIHHA TPU Pa3HBIX
pa3Mepax SYeeK KapTOTPaMMBI.

3/1ech BO3MOXKHO HECKOJILKO CUTYaIHi (TabiuIa):

1) xoppensiuu MPaKTHUYECKH OJMHAKOBHI TPH JIOOOM paszmepe u ¢opme
sAyeeK U OMu3KkH K «TouyeuHbiM». [Ipumep — mapa pH-HG, mia kotopoii koppensiuu
konebmarores ot 0,67 mo 0,80;

2) KOppEeTSIUuU MPaKTHUECKH OJMHAKOBBI IIPH JIFOOOM pa3mepe ssueeK, 0THAKO
CIJIBHO OTJMYAIOTCA OT «TOYCYHBIX» Koppemnsiuil. [Ipu 3ToM KO3 DUITHEHTHI
Koppensiuuu Bo3pactaroT. [Ipumepom Moxer cayxuts mnapa P205 — K20, npns
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KOTOpOM yCpelHeHHe MPUBOIUT K BO3pacTaHuio kKodduurenta koppemsuu ot 0,03
10 0,8;

3) u3MeHeHne pa3MepoB U POPMBI STUEEK MPUBOIUT HE TOJIBKO K M3MEHEHUIO
K03 bHUIIMEHTa KOPPEAIUHI, HO ¥ K M3MEHEHHIO ero 3Haka (mapa pH-S).

4) W3MEHEHUE OpHEHTAIlMM B TMPOCTPAHCTBE MPAMOYTOJBHBIX SYEEK
OJIMHAKOBOTO pa3Mepa MPUBOJIUT K U3MEHEHUSIM KOPPESIUi — Tak, /st ssueek 20x4
M U 4x20 M xoadpdunmentsr koppemsiuuu mexay pH um EKO pasnuyatorcs
CYILIECTBEHHO.

YpoxailHOCTh SYMEHSI B OMBITE OOHAPYKUBA€T YMEPEHHO TECHBIC CBSI3U C
EKO, K20, P205 u S, ne3zaBucHMO OT pa3mepa U (POpPMBI yUETHOW IIJIOLIAAKH,
IpUYeM CBsI3b C COJEp’KaHHEeM MOABMXKHOTO (ocdopa orpuinarenbHas. CBsizb ¢
TUJIPOJIUTUYECKON KUCIOTHOCTBIO HE BBIpa)k€Ha, a CBsA3b ¢ pH 3aBuCHUT OT Qopmbl
npoObl — ISt TUIOMAI0K 4X20 OHA CYIIECTBEHHO HUXKE, YEM IS IPYTUX pa3MepOB U
dbopm (Tabnuia).

B onpiTe mpuuYMHBI OTPULATEIBHOM CBS3M YPOKAMHOCTH W COJEPIKAHUA
MOABMKHOTO (Pocdopa HE BHOJIHE ACHBL. BO3MOXKHO, 3TO CBA3aHO C HEYUYTCHHBIMU
dakTopamu, cpeau  KOTOpBHIX, HAmpuUMeEp, MOXKET OBbITh  HEJOCTATOYHAas
00€eCreYeHHOCTh a30TOM B MECTaX C BBICOKUM cofiepxaHueM ¢ocdopa.

Bonpocsl 1151 KOHTPOJIs

1. JlaTe ompenesieHue IOHATUAMU «CUCTEMa KapTUPOBAHUSA ypOXKas» M
«KapTOTpaMmay.

2. B dem 3aknroyaroTCs TPUHUHAIBI KAPTUPOBAHUSA YPOKAUHOCTH.

3. KakuMm 00pa3oM COCTaBISIOT KapTOrpaMMbl KHUCIOTHOCTH IIOYB H

HY)KJIaéMOCTH WX B HM3BECTKOBAaHUHM, KapTOrpaMMbl OOECIICUCHHOCTH TIOYB
yCcBOsieMbIM (hOC(HOPOM M KapTOTpaMMbl 0OECIIEUSHHOCTH ITOYB YCBOSEMBIM KaJIIEM.

Kpurepuu ouenku oryera:

1. YMenue paboTtath CO CIpaBOYHOM HHPOPMAIIUEH TT0 TEME 3aaHusl.
2.11onHOTa ¥ TOTHYHOCTH BBIITOJHEHHUS 3aJaHUH.
3.CaMOCTOSITENIPHOCTD MBILIJIEHUS U KOPPEKTHOCTD BBIBOJIOB.
4.Ctunuctudeckasl TpaMOTHOCTD U IIPaBUIIBHOCTD O(OPMIICHHS OTYETA.

Pexomenayemasi yueOHasi jureparypa

OcHoBHas yueOHas1 JUuTEpaTypa:

1. Ammmm JIx. CenbckoxossiictBeHHass skojorus / Ammu Jx. — M. : U3m.
MHOCTp. JIUT., 1959. — 477 c.

2.Ixux M. K. TlonsoBa cxoxicts Hacinas / Ixuk M. K. — K. : Ypoxait, 1976.
— 199 c.

3.Kynemos H. H. Arponomuueckoe cemenoBenenue / Kynemon H. H.
— M. : Cenpxo3uzaar, 1963. — 304 c.

4 Makpymma H. M.  DkojJorudeckue  OCHOBBI  MPOMBIIICHHOTO

CEMEHOBOJICTBA 3€pHOBBIX KyJabTyp / Makpymma H. M. — M. : Arponpomusfar,
1985. — 285 c.
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5.Ctpona U. I'. O6mmee cemeHnoBenenue noneBbix KyapTyp / Ctpona U. I'. —
M. : Koisoc, 1966. — 464 c.

6.Oxomnorust ceman mmenunsl / [JI. K. Ceunsx, H. A. Kungpyk, O. K.
Cmocapenko u zp.]. — M. : Koisoc, 1983. — 349 c.

7. Maxkpymmn HM., Makpymmna E.M., Illadanos P.KO. u nap.
CemeHOBOJCTBO (MeToAoJOTUsA, Teopus, mnpaktuka). — Cumdbeponons: APUAIJIL,
2012. — 564 c.

8. Crymur A.C. OcHoBbl cemeHoBeneHus. - Cankr-lIletepOypr Mocksa
Kpacuonap : «Jlaub», 2014.

9. Cwmunoenko, JI.LA. CeMEHOBOACTBO C OCHOBaMHU CEJEKIIMH TOJIEBbIX
kyiaeTyp [Tekcr]: yue6. mocobue / JI.LA. CmmiioBernko. — M.: PoctoB H/Jl: MapT,
2004. — 240 c.

10. TexHomorus pacTeHHEBOJCTBA [DIEKTpOHHBIN pecypc] / Pupcor W.IL.,
ConoBseB A.M., TpudponoBa M.®. - M. : KonocC, 2013. - (YueOHuku u yueo.
mocoous TSt CTYJICHTOB BBICIII. yuae0. 3aBEJICHUN ). -
http://www.studentlibrary.ru/book/ISBN5953201907.html

11. TIlpakTukymM 10 OHOJOTMYECKHUM OCHOBAM CEJIbCKOTO XO034iCTBa
[OnexTponnsiii pecypc] / CodpponoB A.A. - Apxanrensck : U CADY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785261009382.html

12. TlpakTuKyM TIO CEJIEKI[MM U CEMEHOBOJCTBY TMOJEBBIX KYIBTYp
[DnekTp.pecypc] : yuebd. mocobue / mox pen. B.B. IleupHeBa. - CII6. : M3n-Bo
«JIanb», 2014. — 448 c. http://e.lanbook.com/view/book/42197/

JlonoJIHUTEIbHAS JIUTEepaTypa;

1. becanueB N.H. KauecTBO cemsiH sSpOBOi MIIEHUIBI B 3aBUCUMOCTH OT
HOTOJIHBIX (DAaKTOPOB M TeXHOJOTUM BoznenbiBaHusi B OpenOyprckoM Ilpemypainbe
//M3Bectus  OpeHOyprckoro  rocylapCTBEHHOTO — arpapHOTO  YHUBEPCHUTETA.-
Openodypr, 2019.- ¢ 40-44

2.bpoynos II. I. CenbckoxossiiicTBeHHass MmeTeoponorust / bpoyaos I1. — M. :
I'mapomereonsznart, 1957. — T. 2. — 383 c.

3.I'puarodp N.I'. OcCHOBBI CeIBCKOXO3SHUCTBEHHON MeTreoposnoruu. Tom 1.
[ToTpeOHOCTh CENbCKOXO03SMCTBEHHBIX KYJIBTYP B arPOMETEOPOTIOTHUECKUX YCIOBHIX
M OMNAacHble JJs CeJIbCKOXO3SMCTBEHHOIO MPOU3BOJCTBA IOTOJHBIE YCIOBUS/
WN.I' Tpunrod , A.Jl. Knemenko.— O6nunck: ®I'bY «BHUUT'MU-MI/», 2011. —
808 c.

4. Makpyma H. M. Meroauyeckue yka3zaHusl 10 BBIICJICHUIO ONTHMAaIbHUX
30H CEMEHOBOJICTBA B CBSI3U C IEPEBOJOM €ro Ha MPOMBIIUIEHHYI0 OCHOBY /
Makpyma H. M., 3r06posckas T. A. // M. : MCX CPCP, 1978. —22 c.

5. Makpyma H. M. OcHoBu rerepocnepmatosiornu / Makpymus H. M. — M.
: Arponnpomusznat, 1989. — 287 c.

6. Manacait B. M. ITlociBHI fKOCTI HAcCiHHS OBOYEBUX KYJIBTYpP B PI3HHX
IPYHTOBO-KIIMaTHYHUX 30Hax / B. M. Manacaii, E. M. Makpymuna // BicHuk
arpapnoi Hayku. — 2000. — Bum. 11. — C. 31-32.
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PexoMenayemas yueOHasi JuTeparypa

OcHoBHas yueOHas1 JJUTEepaTypa:

1. Ammm JIx. CenbckoxossiicTBeHHass skojorus / Ammu Jx. — M. : H3n.
WHOCTp. JHUT., 1959. — 477 c.

2.BaBunos H.M. MupoBsie ouaru (LEHTPHI MPOUCXOXKICHUS KYJIbTYPHBIX
pactennii / H.W. Basumos // U30p. counnenus. — M.: Koioc, 1966. — C. 184-226.

3.Ixux M. K. IlonboBa cxoxicts Hacinns / Ixuk M. K. — K. : Ypoxaii, 1976.
— 199 c.

4 Kynemos H. H. Arponomudeckoe cemeHnoBenenue / Kynemon H. H.

— M. : Cenpxo3uzaar, 1963. — 304 c.

5.Makpymmmn H. M.  DkoJlorMYE€CKHME  OCHOBBI  IPOMBIIUIEHHOTO
CEMEHOBOJICTBA 3€pHOBBIX KyJbTyp / Makpymun H. M. — M. : Arponpomuszar,
1985. - 285 c.

6.Ctpona U. I'. O6mee cemeHoBeaeHue mojeBbix KynbTyp / Ctpona U. I'. —
M. : Komoc, 1966. — 464 c.

7.Oxonorus cemsin mmenunsl / [JI. K. Ceunsx, H. A. Kunapyk, O. K.
Cmocapenko u 1p.]. — M. : Koinoc, 1983. — 349 c.

8. Makpymun H.M., Makpymuna E.M., [Ila6anoB P.}O. u np.
CeMeHOBOJCTBO (MeToAOJOTUsA, Teopus, mnpaktuka). — Cumdeponons: APUAIJIL
2012. — 564 c.

9. Crymun A.C. OcHoBbl cemeHoBeneHusa. - Cankr-lIletepOypr Mocksa
Kpacuonap : «Jlaub», 2014.

10. CmunoBenko, JI.LA. CeMEHOBOJICTBO C OCHOBAMH CEJIEKI[MH ITOJIEBBIX
kyneTyp [Tekcr]: yueb. mocobue / JI.LA. CmunoBenko. — M.: PoctoB n/Jl: MapT,
2004. — 240 c.

11. TexHomorus pacTEHHEBOJCTBA [DIEKTpOHHBIN pecypc] / Pupcor W.II.,
ConoBseB A.M., TpudonoBa M.®. - M. : KomnocC, 2013. - (YueOHuku u yueo.
nocoous TUTST CTYJICHTOB BBICIIL. yueo. 3aBEJICHUI). -
http://www.studentlibrary.ru/book/ISBN5953201907.html

12. TIlpakTukyM 10 OHOJIOTHYECKHMM OCHOBaM CEJIbCKOTO XO35HCTBa
[Dnextponnsiii pecypc] / Codpponor A.A. - Apxanrensck : UJ[ CADY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785261009382.html

13. TlpakTuKkyM IO CEJIEKIIUM M CEMEHOBOJCTBY TIOJIEBBIX KYJIBTYP
[DnexTp.pecypc] : yueb. mocooue / moa pen. B.B. IleuibHeBa. - CII6. : W3n-Bo
«JIanby, 2014. — 448 c. http://e.lanbook.com/view/book/42197/

JlonoJIHMTeIbHAS JIUTEepaTypa:

1. becanueB N.H. KayecTBO ceMsiH sSipoBOIl MIIEHUIIBI B 3aBUCHUMOCTH OT
MOTOAHBIX (PAKTOPOB M TEXHOJOTHM Bo3nenbsiBaHusi B Openobyprckom Ilpemypanbe
//M3Bectuss  OpeHOYprckoro  rocyJapCTBEHHOIO — arpapHOro  yHUBEPCUTETA.-
OpenOypr, 2019.- ¢ 40-44

1. Bpoynos I1. I. CenbckoxossiicTBeHHas meTeoposiorusi / bpoynos I1. — M. :
I'mppomereonsnar, 1957. — T. 2. — 383 c.

3. BaBunor H. U. N36pannsie Tpyasl. ['eneTuka u cenekius / Basunos H. U.
— M., 1966. — C. 30-31.
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4. I'punrop U.I'. OcHOBBI cenbCKOXO3SUCTBEHHONW MeTeoposoruu. Tom I.
[ToTpeOHOCTh CeNbCKOXO3SUCTBEHHBIX KYJIbTYP B arPOMETEOPOJIOTHUECKUX YCIOBUSIX
U ONacHble [JIsi CEIbCKOXO3SMCTBEHHOIO MPOU3BOJICTBA IOTOJHBIE YCIOBUS/
N.I''I'punrod , A.JI. Knemenko.— O6nunck: ®I'BY « BHUUT'MU-MII[T», 2011. —
808 c.

5. Unatemnekryansabie Texandeckue cpeactBa AIIK :yue6. mocobue / E. B.
Tpydusik, E. . Tpyounun. — Kpacaogap : KyoI'AY, 2016. — 266 c.

6. Makpymua H. M. MeToaudeckue yka3aHus MO BBIJICICHUIO ONTHUMAIbHUX
30H CEMEHOBOJICTBA B CBSI3M C IMEPEBOJOM €ro Ha MPOMBIIUICHHYIO OCHOBY /
Makpymua H. M., 3r06posckas T. A. // M. : MCX CPCP, 1978. —22 c.

7. Makpymd H. M. OcHoBu rerepocnepmatosioruu / Makpymud H. M. — M.
: Arponpomusnar, 1989. — 287 c.

8. Mamacait B. M. IlociBHI fKOCTI HAcCiHHSI OBOYEBUX KYJIBTYpP B PI3HHX
IpyHTOBO-KJIIMaTHYHUX 30HaXx / B. M. Mamacaii, E. M. Makpymuna // BicHuk
arpapnoi Hayku. — 2000. — Bum. 11. — C. 31-32.

9. Menpauk C.M. CopToBoil cocTaB, KaueCTBO CEMSH W YpPOKaWHOCTH
MOJICOTHEYHUKA B pa3HbIX pernoHax Ykpaunbl// Hayuneie tpyner IO® HYbull
Yxpaunsl «KATY». — Cumdeponons, 2009. — c. 64-69.

10 Muxanmuk T.A. BrausHue TemmepaTypHOTO peXuUMa Ha BCXOXKECTh U
sHepruro npopactanus cemsH puca /T.A. Muxanuk T.B. Cynuukas, O.B. Moxans //
Pernonansabie npobsemsl. - 2018.- T. 21, Ne 4. - C. 28-31. DOI: 10.31433/1605-
220X-2018-21-4-28-31.

11. HamuonaneHbii atnac mnouB  Poccuiickoit  ®enepauun.- M.:
Actpens:ACT,2011- 632c.

12. Tounoe 3emnenenue : yued. nocooue / E. B. Tpydnsk, E. Y. TpyOunun,
B. 3. bykcman, C. M. Cunopenko. —Kpacnonap : Ky6I'AY, 2015. — 376 c.

«DKOJIOTUS CEMSIH
Mertonnueckrne peKOMEH a1
Cocrasutens: bonapipesa JIro60Bb JIeonnaoBHA
Tloamucano x meuatn
dopmar , O0beM ILJL.
3aka3 Tupax
Otneuatano B ATA, r. Cumdepornons
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