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[IpencraBienud o
NIPOUCX0XK/JeHUH BUPYCOB,
HOMEHKJIaTypa 1
KJ1accupuKaLus, rpynnbl
BUPYCOB 10 CTPOEHHIO.

UcTtopusa Bonpoca. [IpescTaBaeHNss 0 IPOUCXOXKIEHUHN U
3BOJIIOLIMU BUPYCOB. HOMeHK/1aTypa U rpyniibl BUPYCOB
pacteHuit. COBpeMeHHble CUCTeMbI KiacCuPUKALUHU
BUpycCOB. CylecTByOIlIe KPUTEPUH, UCII0JIb3YeMbIE IPU
KJaccuduKalnyu BUPycoB. [la1oukoob6pa3Hbie BUPYChI U
»KeCTKHe MaJouYKo06pa3Hble YacTUlbl. [MOKHe
NaJI04KO0Opa3Hble YaCTHULLbI, OJHOPOJAHOCTb CTPOEHUS
naJioyeK 1o AjruHe. UkocasapruiecKkre BUPYChbl U KPyIIHbIE
BUPYCHI, UMeI01IYe BHENTHIOI0 000/104Ky. Chepuyeckue
YacTHUIbl M 6alUJIJIOBUAHbIE YacTULbL.. Pacnipesiesnenre
BUPYCOB Cpey HU3IIUX rpynn pacteHuu. Kpyr
9KOHOMHYECKHU 3HAUMMBbIX BbICIIMX PACTEHHUH,
HCIO0JIb3yeMbIX B CEJIbCKOM X03SIMCTBE, NOPa*KaeMbIX
BUpycamu. O61He YepThl CTPOEHUsI BUPYCOB. CBA3H,
CTabUIM3UPYIOLIME CTPYKTYPYy BUpYyca: B3aUMOAEUCTBUSA
6esiok — 6eJs10kK, 6esok — PHK. HyksienHOBBIE KHC/IOTHI,
BbIZesieHre PHK Bupyca, koMnoHeHTHI, BXoJslMe B COCTaB
BupycHoi PHK, pa3mepsl mosiekysn PHK, Heo6xoquMblil A1
ob6ecreyeHuss MHQEKIMOHHOCTH, BTOPHUYHAs CTPYKTypa
opHoueno4dyeyHbix BUpycHbIX PHK. KosbneBas PHK,
BTOPHYHAsA CTPYKTypa AByXlenodyeyHbix BUpycHbIX PHK,
10CJIe0BaTeJIbHOCTb OCHOBaHUM. Bupyc pacTenuy,
cogepxamui IHK

KosinyectBeHHOE
onpe/ieJieHUue BUPYCOB

OneHka MHPEKMOHUOCTH, OCHOBAHHAs Ha oNpe/ie/leHuU
4yycja MHQUIMPOBAHHBIX PaCTEHUH

AHanvTHYecKoe yabTpaleHTpUyrupoBaHue U
cepoJiorndyeckue Mmeto/bl. KosmyecTBeHHbIE U
KayeCTBEHHble XapaKTEPUCTUKHA MeTO/ja NpeUIIUTaL .
Peakuus npenunuTanyu U peakiys CBA3bIBaHUSA
KoMIieMeHTa. CocoObl MOBBILIEHUS YYBCTBUTEJIBHOCTH
CepoJIOrU4eCKON peaKLMU. AHTUTeHbl U aHTUTEJIA.
[Ipuposa anTureHoB U auTuTe. [losyyenue




AHTUCBIBOPOTKH, BUZIbI CEPOJIOTUYECKUX PEAKI[UH.
CTpyKTypa aHTUT€HOB BUPYCOB pacTeHUU. PoJib pa3/inyHbIX
KOMIIOHEHTOB BUPYCa B CEPOJIOTHYECKUX PEAKIIUSX.
XuMHueckasi CTpyKTypa LeHTPOB CBSI3bIBaHMUSI.
CepoJioruyeckoe po/ICTBO MeX/ly BUPyCaMU pacTEeHUH.
CTeneHb CEPOJIOrUYECKOr0 POACTBA MEXY IITAMMaMHU
BUPYCOB, IPUHAJJIeXaIlUX K OJAHOH rpyiine. MeyeHble
aHTHUTEJIA KaK IUTOXUMUYECKHE PeareHThl PU CBETOBOM
MHUKPOCKOMHUHU U IPH 3JIEKTPOHHONU MUKPOCKOMHU.
JJIeKTPOHHAsA MUKPOCKONUsL. XUMUYECKHE METO/bI,
HpUMeHsieEMble IPU paboTe C OUUILEHHBIMU BUPYCAMH.
[IpuMeHeHMe paZjMOaKTUBHbBIX U30TONOB JJIs
KOJIMYECTBEHHOTI0 ollpesiesieHHs1 BUpycoB. ConocTaBjieHue
OTHOCHUTEJIbHAS YyBCTBUTENbHOCTb PA3/IMYHBIX METO/IOB.
CoBpeMeHHble METO/bl U TEXHOJIOTUH 0OHAPYKEHUS U
KOHTPOJISI BUPYCHON MHQEKIIUH.

TexHuka BbIICICHUS
BHUPYCOB

Bbi60p pacTUTEILHOTO MaTepuaJia, NoJroTOBKa UCXOJHbIX
06pa3LoB

Cpegna auia akcrpakuuy, pH u 6ydepHas cucrema.
BoccTraHaB/iMBamlLe areHThl U BelllecTBa, 3alyiialoliye
oT PpeHOJIbHBIX COeJUHEHWH. BbiiesieHHe 6eJika U3
BUPYCHBIX IpenapaToB, aMUHOKHCJIOTHBIN COCTAB,
110CJIe/10BAaTEbHOCTb aMUHOKHUC/IOT B CTPYKTYPHBIX
6esikax. BropuuHas v TpeTUYHas CTPYKTypa 6eJIKOBOU
CcyO'beJUHHUILBI U JIpyTMe KOMIIOHEHThI BUpyca. BeljecTsa,
MCIOJIb3yeMble /ISl yiaJleHUs] paCTUTEe/bHbIX OeJIKOB U
pubocoM. MeToibl 3KCTPAKL MU U IEPBUYHASA OYUCTKA
BUpYyca. OcBeT/ieHHe 3KCTPAKTa, KOHLlEeHTPUPOBaHHe
BUpYCa U y/laJleHue HU3KOMOJIEKYJISIPHBIX TPUMECEH.
JlanbHel1as OYUCTKa NpenapaToB BUPYCa,
neHTpudyrupoBaHue, asekrpodopes.

['enp-dunbTpanusa B arape, xpomMmatorpadus.
UpenTrdukanys BUPYyCHBIX YaCTUL, KPUTEPUHN YUCTOTHI,
XpaHeHHe O4YHIIeHHbIX BUPYCcoB. KoHIleHTpaLus BUpyca B
pacTeHUsIX U BaJIOBOM BbIXO/, OUMILLEHHOTO BUpPYCa.
daxTOopbl, OTpaHHUYKBalOLIMe IPUMEHEHUE CYLeCTBYIOIINX
MEeTO/I0B Bbl/leJIeHHs] BUPYCOB

[lytn MHbULMPOBAHUS
pacTeHuH, Cnocoobl
nepejiayy BUPYCOB U
B3aHMOOTHOIIEHUS MEXY
BUPYCaMU pacTeHUH U
0€eCI03BOHOYHBIMH

[Ipamas nepegaya Bupyca. [lepesadya BUpyCOB C TIOMOLbIO
ceMmdH. [lepesiaya Bupyca B nporecce BereTaTUBHOTO
pasMHOXKeHUs pacTeHuH ( B. 4. npu npuBuBKe). [lepenaya
BUPYCOB C IOMOLbI0 OPTaHU3MOB, He IPUHAAJIEeXKALIUX K
BBICILIMM pacTeHUAM. MexaHW4YecKas llepefjladya BUPYCOB,
WHOKYJIALMS. XapaKTep U YUCJI0 BOCIPUUMYHUBBIX K
MHQEKIMHU Y4acTKOB. YMCJ10 BUPYCHBIX 4aCTUL,
HeobxoUMoe /11 MHULIMMPOBAaHUS UHPEKLUH.
MexaHunyeckKas iepejiaya BUPYCOB B M0JIEBBIX YCJIOBUSX.
JKCnepUMeHTBI 110 Nepeiaye BUPYCOB, IPOBOAUMBIE C
1|eJIbI0 YCTAaHOBJIEHUS BUPYCHOW NMPUPO/bI 3200JIeBaHHUA.
['pynmbl 6ecr103BOHOYHBIX-IEPEHOCYMKOB: HEMATO/LbI
(Nematoda), unenucronorue (Arthropoda), Taiu
(Aphidoidea). Oco6eHHOCTH NUTAHUS U )KU3HEHHbBIU IIUKJI




NepeHOCYMKOB, THUIIbl B3AUMOOTHOIIEHUN UX C BUPYCAMH.
[lupkyupytoie BUpychbl. HeKoTopble M0I0XKUTENbHbIE
BO3/leMCTBUSI BUPYCOB HAa NIEPEHOCYHUKOB

Pemnmukanus n
pacnpocTpaHeHre BUPYCOB
10 PaCTEHUIO

JKCcIepUMeHTaJlIbHble CUCTEMbI: UHTAKTHbIE PACTEHHH,
CYCIIEH3UHU KJIETOK Y TKaHeBble TOMOreHaThl

TkaHeBble KyJbTYypbl U 6€CKIETOYHbIE CUCTEMBI.
['eHeTHyeckasg HHPoOpMaL KA B BUPyCcaxX pacTeHUU. ITalbI
perJIMKallui BUPYCOB pacTeHUH, SKCIIepUMEeHTax 110
PEKOHCTPYKILIMU BUPYCOB PaCTeHUU

[lepBbie ¢pa3bl UHPeKUHU. BbICBOO0XKeHUE POAUTENbCKON
BupycHoil PHK u3 6es1koBo#i 060/104KH

Bo3smoxkHas posib JJHK pacTenusa-xo3sauHato
/IByxuenovyeynsie BUpycHble PHK. [Ipupojga u 1okanusanus
cuHTe3a PHK u 6esika Ha paHHUX CTaiUsAX BUPYCHOMU
vHpekuuu. CUHTEe3 CTPYKTYpHOro 6esika Bupyca. /luHaMuKa
N0SIBJIEHUS Y HaKOIJIEHUS] BUPYCA U BUPYCHBIX
KOMIIOHeHTOB. He3aBucumocThb npoyeccoB cuHTe3a PHK u
6eJsika Bupyca. /J[ByxuenodyeyHas BupycHas PHK.
Hakomnsienue cBo6oaHoM BUupycHor PHK, 1aTeHTHBIN
nepuo/. PacnpoctpaneHue BUpyca U3 NEPBUYHO
MHOQULMPOBAHHBIX KJIETOK. 3peJibli BUpyC. Jlokanusanus
cOOpPKU BUpyCa BHYTPH KJIeTKU. [[BUXKeHHe BUPYCOB 1O
pacTeHU10, BXKEHNE OT KJIETKH K KJIETKe, lepeMelleHrne
Ha 6oJiblIre paccTosiHUsS. OKOHYaTe/IbHOE pacipejesieHue
BUpyca B pacTeHUHU. OrpaHU4YeHHOe pacipoCTpaHeHHe
MHO)EKLUH, yBeJIMYEHUE U CHUKEHHE KOHIeHTpaLuu
BUpYyca ¢ Bo3pacToM JiiucTa. KosiebaHus KOHLeHTpaluu
BUpYCa B pa3/IMUHbIX OpraHax U TKaHsX, BJUSHHAE
$akKTOpOB cpejibl.

CHUMIOTOMBI BUPYCHBIX
0o0JIe3HEH U areHTEHI,
BBI3BIBAIOIINE CUMIITOMBI,
CXOJIHBIE C CHMIITTOMaMH
BUPYCHBIX OOse3HeH

Makpockonuieckue, MeCTHble CAMITOMBI U CHAMITOMBI
CUCTEeMHOTO nopakeHus. ['ucrosoruiyeckue u
LUTOJIOTUYECKHEe U3MeHEeHUS1 B MUHQUIMPOBAHHBIX
pacTeHusIX. B3auMocBs3b Mex Ay peniuKaluel Bupyca,
pPOCTOM pacTeHUsl U CUMIITOMaMU 3a60J1eBaHUS.
KoHueHTpanus BUpyca U CTeNeHb TSXKeCTU 3ab0JieBaHUS.
Posib mTaMMOB BHpyca B onpe/ieJieHUU XapaKTepa
3a6oJsieBaHus. OpraHu3Mbl THIIA MUKOIJIa3M. TOKCUHBI,
BbIpabaThiBaeMble YIEHUCTOHOTUMHU. [eHeTHUecKue
OTKJIOHeHUs1. HelocTaTOK NHUTaTeNbHbBIX BelllecTB. Beicokue
TeMnepartypsbl. [loBpex/ieHus, BbI3bIBaeMble TOPMOHAMHU.
[losiBneHHe aHOMaJIbHOM OKPACKU MO/, BIUSTHUEM
dusnosornyeckux GakToOpoB

®akTophl, BAUAIOIIME HA
TeYeHHEe U XapaKTep
MHO)EKLUH, UX
B3aMMOCBSI3b C
OKpyKawller Cpefjou.

®akTopbhl, CBI3aHHBIE C pAaCTEHUEM-X03IMHOM: BO3pacT U
reHoTun. PakTopbl OKpYXKalolllel cpesibl, BAUAIOLIME Ha
BOCIIPUMMYUBOCTb PACTEHUH K 3apaXKEHHI0, pa3MHOXEeHHe
BUpYCa U CTeNeHb NPOsIBJIeHHUs 3a00/1eBaHUS.
B3aumogencTBUA MeX/y HepOACTBEHHbIMU BUPYCAMHU,
MeXx/Jly BUpycaMu U rpubamu. [IppuobperenHas
yCTOMYUBOCTb K UHGeKLMu. CBOKCTBA BUpYycCa U pacTeHHUs -
X034UHa. PacripocTpaHeHUue nepeHocyuKaMu. [Ipuemsbl
BO3/leJIbIBaHUSA CeJIbCKOX03WCTBEHHBIX KYJIbTYP.




®usnueckre pakTopbl. CE30HHOCTD, NOTO/IHbIE YCI0BUS,
MOYBEHHbIEe 0COOEHHOCTH.
CoxpaHeHHe BUpPyca Ha NPOTSKEHUU F'OJ0BOT0 LIUKJIA.

N3MeHYHBOCTb KaK OCHOBaA
MMOBBIIIEHUA
arpecCMBHOCTH LITAMMOB

[lITaMMBbI, BOSHUKAIOLIMe eCTECTBEHHbIM ITyTEM B
HEKOTOPBIX paCTeHUAX-X035€eBax. Bblle/leHre ITaMMOB U3
CUCTEMHO MHQHUIIMPOBAHHBIX pacTeHUH. OTOOP HOBBIX
IITAMMOB [IyTeM 3apak€HHUs 0COObIX pACTEHUH-X034€B UJIN
M3MeHeHHUs YCJI0BUM BbIpalllMBaHUs pacTeHUU. Boiesenue
MCKYCCTBEHHO MHAYLIMPOBAaHHBIX MyTaHTOB. MyTareHsl,
JleCTBHe PeHTTeHOBCKUX U yIbTPadguO0JIeTOBBIX JyYeH.
YacToTa MyTaluui ¥ NpOUCX0XK/JeHHUe BUPYCHBIX IITAMMOB B
npupoge. /lelicTBue BbICOKUX TeMIiepaTyp. Kpurepuun
UJleHTU(PUKALMM BUPYCHBIX IITAMMOB. B3auMOCBsA3b Mexay
CTPYKTYpPOM U GUOJIOTUYECKON aKTUBHOCTbIO BUPYCOB.
CTpyKTypa BUPYCHBIX YAaCTHUL U CIELUPUIHOCTD B
OTHOLUEHHUHU X0351MHA. YK CJ10 U JIOKAIU3aL sl BUPYCHBIX
reHoB. ['leHeTHUYecKas pekoMbOUHaLus. U36upaTenbHas
penpoAyKLMa BUPYCOB B cieliuPpUIeCcKUx pacTeHUAX-
x03seBax. 36upaTesbHas penpoAyKL U BUPYCOB IIPU
pas3JIMYHBIX YCJI0BUAX OKpYXalolel cpelibl. YTpaTa
BUPYCOM MHQPEKLIMOHHOCTH /11 ONIpe/ie/IeHHOI0 pacTeHUs-
X035IMHA B pe3yJIbTaTe NaccaXka yepe3 Jpyroe pacTeHue

Cnoco0Obl ¥ BO3MOXHOCTD
WHAKTUBAIIHS BUPYCOB

TeMmnepaTypa, HarpeBaHue in vitro 4 in vivo.
3aMopaKuBaHUe ¥ OTTauBaHUe. /leCTBUe U3/TyYEeHUM:
PEHTTeHOBCKHUE JIY4YH, ObICTPbIe 3/1eKTPOHBDI, [-Jlyuun.
BkuitoueHre paii0OaKTUBHBIX U30TOIIOB B BUPYC.
YnabpTpaduosieT, BUAUMBIN CBET, 06pabOTKa YJIbTPa3BYKOM.
O6e3BOKHMBaHUE U BbICOKOE aBjieHUe. CTapeHUe BUPYCOB
in vitro u in vivo. /lelcTBHe HeEOPraHUYECKUX U
OpraHMYecKHUX BeleCTB, PeryJiaTOPOB pOCTa paCTEHUH U
AHTUOHUOTUKOB. ATreHTbl, HEIOCPEJCTBEHHO U
onocpeioBaHo HHakTuBupyromue PHK

JKOHOMHUUYECKOE 3HaUYeHUe
BUPYCHBIX 60JIe3HEeN
pacTeH!H Y 3alMTHbIE

3amuTHBIE MEPONIPUATHUS U UX IKOHOMHYECKOE 3HAYEHUE B
60pbbOe Cc BUpycaMH. YCTpaHEHHEe HCTOYHUKOB HHPEKIIUH.
Hcnosnb3oBaHue 6e3BUPYCHBIX CEMSIH U MI0CAJ0YHOTO

MepOonpUATUSA MaTepuasa. ArpoTeXxHU4ecKrue MeponpusaTUs, 6opbba c
nepeHoCYMKaMu. UMMyHHbIe, yCTOWYHBbIE U TOJIEPAHTHBIE
copTa. 3alyTa NIpy NOMOIIM CJ1abbIX LITAMMOB BUpPYCa.
3auuTa c IOMOIIbI0 aHTUBUPYCHBIX IPenapaToB.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCOB Ha 60JIbLINE
paccTosAHUSA

Pa3zpaborunkm:

JlomeHT

ArpoOHOTEXHOJIIOTHYECKOT0 JenapTaMeHTa C.A. KopHankuii
JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm IO CH WHUIHAJIBI, (baMPU'IHS{

JupexTop

Arpo0oMOTEeXHOJ0IH4eCKOro AenapTaMeHTa J.A. JloBiersipoBa
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SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Virology

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

The concept of the origin of the
virus, the nomenclature and
classification of viruses in the
structure of the group.

Background. Ideas about the origin and evolution of
viruses. Nomenclature and the group of plant viruses.
Modern classification of viruses system. EXisting criteria
used in the classification of viruses. Rod-shaped viruses
and rigid rod-shaped particles. Flexible rod-shaped
particle structure of uniformity along the length of rods.
Icosahedral viruses and large viruses having an outer shell.
Spherical particles and particles .. batsillovidnye virus
distribution among the lower plant groups. Circle
economically significant higher plants used in agriculture,
the targeted virus. Common features of the structure of
viruses. Bonds which stabilize the structure of the virus:
interactions of protein - protein, protein - RNA. Nucleic
acid isolation RNA virus components that make up the
viral RNA, the RNA molecules of sizes required for
infectivity, the secondary structure of single-stranded
RNA virus. Ring RNA secondary structure of double-
stranded viral RNA base sequence. plant virus containing
DNA

Quantification of virus

Evaluation infektsioniosti, based on the determination of
the number of infected plants

Analytical ultracentrifugation and serological methods.
Quantitative and qualitative characteristics of the method
of precipitation. Reaction precipitation and complement
fixation. Methods for increasing the sensitivity of
serological reactions. Antigens and antibodies. Nature
antigens and antibodies. Obtaining antisera kinds of
serological tests. The structure of the plant virus antigens.
The role of the various components of the virus in
serological tests. The chemical structure of binding sites.
Serological relationship between plant viruses. The degree
of serological relatedness between strains of viruses
belonging to the same group. The labeled antibodies as a
cytochemical reagent under light microscopy and electron
microscopy. Electron microscopy. Chemical techniques
used when working with purified viruses. The use of
radioactive isotopes for the quantitative determination of
viruses. A comparison of the relative sensitivity of various




methods. Modern technologies and methods of detection
and control of viral infection.

virus isolation technique

The choice of plant material, the initial sample preparation
Extraction Wednesday, pH and buffer system. Reducing
agents and substances which protect against phenolics.
Protein recovery from virus preparations, amino acid
composition, amino acid sequence of the structural
proteins. Secondary and tertiary structure of the protein
subunits and other components of the virus. Substances
used to remove plant proteins and ribosomes. Methods of
extraction and primary treatment of the virus. Clarification
of the extract, concentrating the virus and removing low
molecular weight impurities. Further purification of virus
preparations, centrifugation, electrophoresis.

Gel filtration agar chromatography. Identification of virus
particles, purity criterion, storage of purified virus. The
concentration of virus in the plants and the gross yield of
purified virus. Factors limiting the application of existing
methods of virus isolation

Ways of infection of plants, viruses
transmission methods and the
relationship between the plant and
invertebrate viruses

Direct transmission of the virus. Transmission of viruses
via seeds. Transmission of the virus during vegetative
plant propagation (c. H. Under grafting). Transmission of
viruses using organisms which do not belong to the higher
plants. Mechanical transmission of virus inoculation. The
nature and number of sites susceptible to infection. The
number of viral particles necessary for the initiation of
infection. Mechanical transmission of viruses in the field.
Experiments on the transmission of viruses, conducted to
determine the viral nature of the disease. Groups
invertebrate vectors: nematodes (Nematoda), arthropods
(Arthropoda), aphids (Aphidoidea). Feeding habits and life
cycle of carriers, types of relationships with their viruses.
Circulating viruses. Some positive effects of viruses on
carriers

Replication and spread of viruses
through the plant

The experimental system: intact plant cell suspensions and
tissue homogenates

Tissue culture and cell-free systems. The genetic
information in plant viruses. Stages of replication of plant
viruses, plant viruses on reconstruction experiments

The first phase of the infection. Release of viral RNA
from the parent protein shell

The possible role of plant DNA hozyainayu double-
stranded viral RNA. The nature and localization of RNA
and protein synthesis in the early stages of viral infection.
The synthesis of virus structural proteins. The dynamics of
appearance and accumulation of virus or viral

components. The independence of the processes of RNA
and protein synthesis of the virus. The double-stranded
viral RNA. Accumulation of free viral RNA latency.
Spread of the virus from infected primary cells. The
mature virus. Localization assembly of the virus within the
cell. Movement on plant viruses, the move from cell to




cell, move over long distances. The final distribution of
the virus in the plant. The limited spread of infection,
increasing and decreasing concentrations of the virus with
leaf age. Fluctuations in the concentration of the virus in
various organs and tissues, the influence of environmental
factors.

Symptoms of viral diseases and the
agents that cause symptoms similar
to the symptoms of viral diseases

Macroscopic, local symptoms and systemic symptoms of
damage. Histological and cytological changes in infected
plants. The relationship between the virus replication,
growth of plants and the symptoms of the disease. The
concentration of the virus and the severity of the disease.
The role of the virus strains in determining the nature of
the disease. Organisms such as mycoplasma. Toxins
produced by arthropods. Genetic abnormalities. Lack of
nutrients. High temperatures. Damage caused by
hormones. Occurrence of abnormal color under the
influence of physiological factors

Factors affecting the course and
nature of the infection, their
relationship with the environment.

Factors associated with a host plant: age and genotype.
Environmental factors influencing the susceptibility of
plants to infection, viral replication, and the degree of
manifestation of the disease. The interaction between
unrelated viruses between viruses and fungi. Acquired
resistance to infection. The properties of the virus and the
host plant. The spread vectors. Methods of cultivation of
agricultural crops. Physical factors. Seasonality, weather
conditions, soil characteristics.

Preservation of the virus throughout the annual cycle.

Volatility as a basis for increasing
the aggressiveness of strains

Strains occur naturally in certain host plants. Isolation of
strains of systemically infected plants. Selection of new
strains of infection by specific host plants or change plant
growth conditions. Isolation of artificially induced
mutants. Mutagens action ray and ultraviolet rays. The
frequency of mutations and the origins of the virus strains
in nature. The action of high temperatures. Criteria for
identification of virus strains. The relationship between the
structure and biological activity of viruses. Structure and
specificity of viral particles to the host. The number and
the localization of the viral genes. Genetic recombination.
Selective reproduction of virus in specific host plants.
Selective reproduction of viruses in various environments.
virus infectivity loss for a particular host plant as a result
of passage through the other plant

The methods and the ability to
inactivate the virus

The temperature of heating in vitro and in vivo. Freezing
and thawing. The action of radiation: X-rays, fast
electrons, D-Rays. Inclusion of radioactive isotopes in the
virus. Ultraviolet, visible light, sonication. Dehydration
and high blood pressure. Aging viruses in vitro and in
vivo. Action inorganic and organic substances, plant
growth regulators and antibiotics. Agents directly and
indirectly inactivating the RNA

The economic significance of virus
diseases of plants and protective

Protective measures and their economic importance in the
fight against viruses. Eliminating sources of infection. The




use of virus-free seeds and planting material. Agro-

measures
technical measures, vector control. Immune-resistant and
tolerant varieties. Protection by means of weak strains of
the virus. Protection with antiviral drugs. Preventing the
spread of viruses over long distances

Developers:

Assosiate Professor of
Agrobiotechnology Department

S.A. Kornatskiy

Director of
Agrobiotechnology Department

E.A. Dovletyarova
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HanmenoBanue JMCUUILINHBI

«bakTrepuajbHble 00J1€3HH
pacTeHuin»

O0BEM TUCHUIIINHBI

2 3E (72 yacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3zBanue pa3nesioB (Tem)

Kparkoe coaepxxanue pa3aesioB (TeM) IUCHHUILVIUHBI

M CHHILTHHBI
[lpenmerT, 3aauu U Leau VcTopusi pa3BUTHSA U CTAHOBJIEeHUSI GUTOGAKTEPHUOJIOTHH.
bUTOGAKTEPHUOTOTUHU CucremaTuka 6aktepuil. 0cobeHHOCTH MeTabo/1M3Ma U

reHeTUKHU 6akTepuid. Cnoco6bl NIPOHMKHOBEHUS B pacTeHHe,
CUMIITOMBI IOpaKeHHUS. Y CTOMYMBOCTb pacTEHUH K
6aKTepuo3am

Mopdosiorus, Gusuosiorus U reHeTuKa 6aKTepui.
Oco6eHHOCTH AbIXaHUs U pepMeHTAaTUBHBIX IPOLLECCOB Y
pasiu4HbIX rpynn 6aktepuil. JHK-ananus,
XapaKTepUCTHKA HauboJiee NaTOreHHbIX TPy

OcoGeHHOCTH CTPOEHHUS
duTONMATOreHHBIX
6akTepui

OCOOGEHHOCTU OMOJIOTUU B3aumogencTBUe € pacCTeHUEeM-X035IMHOM. ['eHbl,

duTONMaATOreHHBIX OTBeYalwIl1e 3a NaTOreHHOCTh GaKTepUH,
OakTepui TOPU30HTAJIbHbIU IEPEHOC TeHOB Y OaKTepUU
Jkos0TUA BiiMsiHMe KIMMaTHUYeCKUX U pyrux GaKTOpOB,
duTONMaATOreHHBIX aHTaroHUCTUYeCKol MUKpodJopsl. bakTepuodary,
OakTepui NpPOAYLLEHThl aHTUOMOTHUKOB U KOHKYPEHTHI
OcHOBHbIE MeTO/ bl KapaHTuHHbIe MeponpUATUs; UTOCAHUTAPHbIE U
60pbOBI C arpotexHu4eckue MeponpusTus. UctpeburtesbHble
dbuTobaKkTEpUO3aMHU MepONpPUATHUS
JlabopaTopHble MeTO/bI UccnenoBaHue 06pasioB NOYBbI M pACTUTETBHOTO
ycceloBaHuU MaTepuaJia Ha 3apaXeHHOCTb GUTOGaKTepUAMHU. MeTo bl
Bbl/leJIEHUS B YUCTYIO KyJIbTYPY, COXpaHEHHUE B YUCTON
KyJIbType. MeTo/ibl HHOKYJISILUU PacTeHUU [1/1s1 IPOBEPKHU
NaTOTeHHOCTH 6aKTepui
Pa3zpaborunkm:
JloueHT

E.H. ITakuna

WHUIHAJIBI, (baMI/IJ'II/ISI

Ar pO6I/IOTCXHOHOF HMYCCKOI'o ACIIapTaMCHTa

JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm IO CH

JAupekTop

ArpoOMOTEeXHO0JI0rHYeCKOro AenapTaMeHTa J.A. JloBierspoBa




Ha3BaHUE Kadenpel MOATHUCH HHHULUATBI, (haMUITAS

Peoples’ Friendship University of Russia

Agricultural Technology Institute



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Bacterial diseases of plants

Volume discipline

2 3E(_72__ hour))

Course Description

The name of the partition
discipline

Summary of sections discipline:

Subject, tasks and objectives
fitobakteriologii

The history of development and formation
fitobakteriologii. Systematics bacteria. Features of the
metabolism and genetics of bacteria. Methods for
penetration into the plant injury symptoms. Resistance to
bacterial diseases of plants

The structural features of plant
pathogenic bacteria

The morphology, physiology and genetics of bacteria.
Features respiration and fermentation processes in various
groups of bacteria. DNA analysis, characteristic of most
pathogenic groups

Features of Biology
plant pathogenic bacteria

The interaction with the host plant. The genes responsible
for the pathogenicity of bacteria, horizontal gene transfer
in bacteria

Ecology of plant pathogenic
bacteria

The effects of climatic and other factors, the antagonistic
microflora. Bacteriophages, producers of antibiotics and
competitors

The main methods of dealing with
fitobakteriozami

Quarantine measures; phytosanitary and agronomic
measures. fighter event

Laboratory Methods A study of soil samples and plant material for infection
fitobakteriyami. Methods of isolation in pure culture,
stored in a pure culture. Methods of inoculation of the
plant to verify the pathogenicity of bacteria

Developers:

Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanbHoe 20Cy0apCmeeHH0e A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyircovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCHUTIIVHBI

O0pa3zoBarenbHas mporpaMma

35.03.04 «<ArpoHomusa» (Marucrtpatypa)

Cneuunanusanusa « M aTerpupoBanHas 3amura pacTeHUI»
(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYUSL)

HanmenoBanue QM CUHMILINHBI «buosiornyeckuii MeTo/ 3alIUThI
pacTeHuin»
O0bEM AN CHUITHHBI 3 3E (108 yacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3Banue pa3aenoB (Tem)
AUCHUILINHBI

Kparkoe coaepxxanue pa3aesioB (TeM) IUCHHUILVIUHBI

HcTopust pa3BUTUSA U
COBpeMEeHHOE COCTOsIHUE
OHUOJIOTUYECKOr0 METOAa
3al[UThl paCTEHUH

OcHoBHble GAaKTOPbI PEryJIsAMU YUCTEHHOCTHU BPeHbIX
OpraHU3MOB. JKOJIOTHUYeCKHUe 0CHOBBI 6roMeToAa. PopMbl
B3aMMOOTHOLIEHU OPTaHU3MOB B OHMOLIEHO3ax.

OcHOBHBIE IpyNIIbI

€CTEeCTBEHHDbIX [TAapa3rTOB

BpeJIUTeJIEN.

Bo3byauTesieit 6osie3HeN U

Bupychl kak Bo36yauTenu 60ie3Hel BpeuTesen U
rpbI3yHOB. bakTepuanbHble, TpUGHbBIE, HEMATO/[HbIE U
IPOTO30MHbIE 60JIE3HU BpeauTeieid. MUKPOOpPraHU3Mbl —
AHTArOHUCThI U TUNlepIapa3uThl BO30yAUTeEeN 6o1e3HEM.

COpPHSIKOB Buosiornyeckuii MeTo 60pb6bI C COPHOU
PacTUTEJIbHOCTBIO

JHTOMOaru MeTo/ibl MCII0JIb30BaHUS 93HTOMOdaroB. TpuxorpaMmma,
rabpoOpakoH, 3HKap3us, CUpPUAbl, poAoJius

Akapudaru duToceiynroc. AMGUCERYTIOC

duTtodaru [lepcnekTHBEI HCn0J1b30BaHusA. PuToMHK3a

[eHeTHYeCKHE METO/bI
60pbObI C HACEKOMBIMU

MeTOﬂbI CTepUIN3alrH. XeMOCTepI/IJIHHTbI. MeTO,U,bI 151
YCJIOBHA NPUMEHEHHA

TexHosorug
MPOM3BO/ICTBA U METO/Ibl

Buonectunuabl; 6M0J0TMYeCKU aKTUBHbIE BellleCTBa B
3all[UTe pacTEHUN. YC/I0BUS NpUMeHeHUSsT; 3P PEKTUBHOCTD;

KOHTPOJIA 3(1)(1)8KTI/IBHOCTI/I 9KOJIOTUYHOCTb

ouonpenapaToB

Pa3zpaborunkm:

JlomeHT

ArpoOHOTEXHOIOTHUECKOT0 IeTIapTaMeHTa E.H. [lakuna
JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm O Ch WHUIHAJIBI, q)aMPU'IHS{

JupexTop

Arpo0oMOTeXHO0J0rH4eCKOro AenapTaMenTa J.A. JloBiersipoBa

Ha3BaHUe Kadeapsl TOAIUCH MHHULUATBI, haMUIus




Peoples’ Friendship University of Russia

Agricultural Technology Institute



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Biological plant protection method

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

History and current status of the
biological method of plant
protection

The main factors of pest population regulation. Ecological
bases of biological control. Form relationships of
organisms in ecosystems.

The main groups of natural
parasites of pests. Pathogens and
weeds

Viruses as causative agents of diseases and pests rodents.
Bacterial, fungal, nematode and protozoan disease pests.
Microorganisms - antagonists and giperparazity
pathogens. The biological method of weed control

entomophages Methods of use entomophags. Trichogramma,
gabrobrakon, Encarsia, flower flies, Rhodolite

Akarifagi Phytoseiulus. Ambiseyulyus

phytophagy Use Outlook. Fitomiza

Genetic methods of struggle against
insects

Sterilization methods. Chemosterilants. Methods and
conditions of use

The technology and methods of
monitoring the effectiveness of
biologics

biopesticides; biologically active substances in plant
protection. Operating conditions; efficiency;
environmental friendliness

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina

Director of
Agrobiotechnology Department

E.A. Dovletyarova




Deodepanvroe 2ocyoapcm

6EHHOE ABMOHOMHOE 06pd§’06am€ﬂbH0€ yqpeofcaeﬂue

gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyircovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCHUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpatypa)
Cnenunanusauus «MHTErprupoBaHHas 3aIIUTa PACTEHUI»

(HaumeHoBaHUE

00pazosamenvHoll npoepammsl (RPoduUib, Cneyuaruzayus)

HanmenoBanue JMCUUILINHBI

«buoTexHoJ10rUA B 3a10UTE
pacTeHuin»

O0BEM TUCHUIIINHBI

2 3E (72 yacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3zBanue pa3nesioB (Tem)
AUCHUILINHBI

Kparkoe coaepxxanue pa3aesioB (TeM) IUCHHUILVIUHBI

CoBpeMeHHbIE 3a/1a41
OMOTEXHOJIOTUH B
PaCTCHHEBOJICTBE H €T0
0100€e30I1acHOCTH

CoBpeMeHHbIE TOCTHKEHNS OMOTEXHOIOTMH. Y POBEHb
MCCJIEOBAHUM B Pa3BUTHIX U PA3BUBAIOIIUXCS CTPAHAX MUPA.
brobe3onacHOCTh TEHHO-MOIU(PHUIIMPOBAHHBIX 0OBEKTOB
YKUBOTHOT'O IPOHCX0XKAeHus. bruobe3onacHOCTh reHHO-
MOJIU(HUIIMPOBAHHBIX OOBEKTOB PACTUTEIEHOTO
IIPOUCXOXKACHUA. POJIb NUILIEBBIX LIETIEN B PACIIPOCTPAHEHNUN U
yrunuzauuu 'MO-nipoayuienToB. Heo0xonuMocTh KOHTPOJIS U
orpanndeHuit B cpepe nmpoussoacresa ' MO.

O3/10pOBJICHHE BET€TaTUBHO-
pa3MHOKaeMbIX PACTEHUH,
HX PAaSMHOKCHHUEC U
pacmpocTpaHeHHe

BpenoHocHOCTh BUPYCOB pacTEHUI 110 IKOHOMUYECKH
Ba)XHBIM BHJ]aM, CHMIITOMATHKa MPOSIBICHUS 3a00JIeBaHUH.
[TonyueHue u pa3MHOKEHHE 03JOPOBJICHHOTO MOCaA0YHOIO
MaTepHuaa BEreTaTuBHO-Pa3MHOKAEMbIX PACTEHUM.
Oco06eHHOCTH €T0 pacpOCTPAHEHUSI U KOHTPOJISI KAaYeCTRBa.
MuHuMH3a1us pa3Mepa UCXOIHOTO MEPUCTEMATUYECKOTO
MaTepuaia.

Mertoabl, TpUEMBI U TEXHOJIOTHH 03/10POBIICHUS
pactenuii. TepmoTepanuu u xeMuoTepanus. TexHoIorus
KJIOHUpOBaHus 1N Vitro. CoBpeMeHHBIE METO/IbI TUATHOCTUKHU U
KOHTPOJISI BUPYCHOUW HH(EKITNH.

Cxema cepTH(UKALIUU 03I0POBICHHOTO MTOCAIOYHOTO
MaTepuia BBICITUX KaTeropui

IloBbllIEHHE YCTOWYUBOCTH
C/X pacTeHH K TaTOTeHaM 1
dakTopaM OKpyKaromien
cpenbl

Co3znanue GopM U COPTOB, YCTOHUUBBIX K O0JIE3HSM,
BpEIUTENSIM, TepOUITAaM B HeOIaronpusaTHBEIM (hakTopam
BHEILIHEW cpefibl ¢ ucnoiyib3oBanueM [ MO-TexHOI0rui.
Brenpenune pparMeHTOB 4yKEPOIHBIX TEHOB B TCHOM
HPKOHOMHYECKHU 3HAYNMBIX BUA0B. [losiBnenuto popm ¢
MPUHITMIIAATIFHO HOBBIMU CBOWicTBaMH. Heys3BUMOCTh
pacTeHuii BpeAUTEIIMU U OOJIE3HSIMH, YCTOMUYHUBOCTh UX K
dakTopam cpeabl

IIpousBoacTBO
OuomnpernapaToB, UX
2 (HEeKTHBHOCTD,

[Touck u oT60p HanboIee arpeCCUBHBIX B €CTECTBEHHBIX
YCJIOBUSX IITAMMOB OPTaHH3MOB-TIAPA3UTOB BPEAUTENCH 1
Oone3Hel ¢/x pactenuil. Pa3paboTka u momyyenue




npenapaTuBHbIC POPMBI U
[IPUMEHEHUE

MMMYHOMOYJISITOPOB U OHOIpenapaToB it 00pbOBI C
BPEIUTENSIMH U OO0JIE3HIMHU C/X KyIbTyp. OCOOEHHOCTH UX
npuMeHeHHs U XpaHeHus. CoOKpamieHne U HCKITI0YCHUE
UCTIOJIb30BAaHUE CHHTETUYECKUX BHICOKOTOKCUYHBIX
NECTULIUIOB, KPATHOCTH UX MPUMEHEHUS

Pa3paborumkmn:

JlouieHT

ATrpoOHOTEXHOJIOTUYECKOTO JIerapTaMeHTa C.A. KopHaukuii
JOJIKHOCTh, HA3BAHUC Kad)e):[pm IOAINCh WHHIHAJIbI, (1)aMI/[J'II/I$[

JupexTop

ArpoO0HOTEeXHOJOTrHYeCKOro JenapTaMmeHTa J.A. JloBaersipoBa

Ha3BaHue Kadeapsl TOJINUCH HHULUAbI, GaMUATHs

Peoples’ Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Biotechnology in plant protection

Volume discipline

2 3E(_72__ hour))

Course Description

The name of the partition
discipline

Summary of sections discipline:

Modern problems of biotechnology
in crop production and the
Biosafety

Recent advances in biotechnology. The level of research
in developed and developing countries. Biosafety of
genetically modified objects of animal origin. Biosafety of
genetically modified objects of plant origin. The role of
the food chain in the dissemination and utilization of
GMO-producers. The need to control and restrictions in
the area of GMO production.

Improvement of vegetatively
propagated plants, their
reproduction and distribution

The harmfulness of plant viruses on the economically
important species, symptoms of disease manifestations.
Production and reproduction of the improved planting
materials of vegetatively propagated plants. Features of its
distribution and quality control. Minimizing the size of the
original material meristem.

Methods, techniques and plant improvement techniques.
Thermotherapy and hemioterapiya. cloning technology in
vitro. Modern methods of diagnosis and control of viral
infection.

Certification Scheme improved planting mater higher
categories

Increased stability with /
agricultural plants to pathogens and
environmental factors

Creating forms and varieties that are resistant to disease,
pests, herbicides and unfavorable factors of the
environment with the use of GMO technology. Fragments
introduction of foreign genes into the genome of an
economically important species. The appearance of forms
with radically new properties. Invulnerability of plant
pests and diseases, and their resistance to environmental
factors

Production of biologicals, their
effectiveness, and the use of
formulations

Search and selection of the most aggressive in the wild
strains of organisms parasitic pests and diseases with /
agricultural plants. Working and receiving
immunomodulators and biologics for the control of pests
and / crop diseases. Features of use and storage. The
reduction and elimination of the use of synthetic highly
toxic pesticides, their use of multiplicity

Developers:
Assosiate Professor of
Agrobiotechnology Department

S.A. Kornatskiy

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20Cy0apcmeeHHoe A8MOHOMHOe 00Pa3068amebHOe YupedcoeHue
gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa

35.03.04 «ArpoHomMus» (MaructpaTypa)

Cneuunanusanus « M aTerpupoBaHHas 3amura pacTeHUI»
(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYUSL)

HaumeHoBaHMe M CUMIUIMHBI «@opmupoBaHUE CONMPAKEHHBIX

NaToJOIrH4Y€CKUX CUCTEM»

O0BEM TUCHUIIINHBI

2 3E (72 yacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3Banue pa3aenoB (Tem)
AUCHHUILJIMHBI

Kparkoe conepxanue pasaesioB (TeM) IMCHHILIAHBI .

[IpencraBienua o
NIPOUCX0XK/JEeHUH BUPYCOB,
HOMEHKJIaTypa 1
KJ1accupuKaLus, rpynnbl
BUPYCOB I10 CTPOEHMUIO.

UcTtopusa Bonpoca. [IpecTaBiaeHNs1 0 IPOUCXOXKIEHUHN U
3BOJIIOLIMU BUPYCOB. HOMeHK/1aTypa U rpyniibl BUPYCOB
pacteHuit. COBpeMeHHble CUCTEMbI KlacCUPUKALUH
BUpycCOB. CylecTByOIIe KPUTEPUH, UCIIOJIb3YeMbIE IPU
KkJaccuduKanu BUpycoB. [la10ukoo6pa3Hbie BUPYCHI U
»KeCTKHe MaJouKo0O6pa3Hble YacTUllbl. [MOKHe
NaJI04K00Opa3Hble YaCTHULLbI, OJHOPOJAHOCTb CTPOEHUS
naJsiouek 1o JuiMHe. Ukocasjpuieckre BUPYChbl U KPYITHbIE
BUPYChI, UMeI0IIIYe BHEITHIOI0 060/104Ky. Chepuyeckue
4YacTHUILbl M 6alUJIJIOBUAHbIE YacTULbL.. Pacnipesiesenre
BUPYCOB Cpeiy HU3UIKX rpyIn pacteHui. Kpyr
9KOHOMHYECKHU 3HAUMMbIX BbICIIMX PACTEHHUH,
WCIIOJIb3YEMBIX B CEJIbCKOM X0351IMCTBE, NOpaXKaeMbIX
BUpycamu. O61He YepThl CTPOeHUsI BUPYCOB. CBA3H,
CTabUIM3UPYIOLIME CTPYKTYPYy BUpYyca: B3aUMOAEUCTBUSA
6esiok — 6eJs10K, 6esok — PHK. HyksienHOBBIE KHC/IOTHI,
BbIZesieHre PHK Bupyca, KoMnoHeHTBI, BXO/slIM€e B COCTaB
BupycHoi PHK, pa3mepsl mosiekysn PHK, Heo6xoquMblil A1
ob6ecreyeHuss MHQEKIMOHHOCTH, BTOPHUYHAs CTPYKTypa
opHoueno4dyeyHbix BUpycHbIX PHK. KosbeBas PHK,
BTOpPUYHAs CTPYKTypa AByxIlenoyedyHbIX BUpyCcHbIX PHK,
1ocJIe0BaTeJbHOCTh OCHOBaHUM. Bupyc pacTenuy,
cogepxamui JTHK

KosinuectBeHHOE
ornpe/ieJieHUEe BUPYCOB

OneHka MHPEKMOHHUOCTH, OCHOBAaHHAs Ha oNpeJieJIeHuU
yycja MHQUIMPOBAaHHbIX PaCTEHUH

AHanvTHYecKoe yabTpaleHTpUyrupoBaHue U
cepoJiorndyeckue Mmeto/bl. KosmyecTBeHHbIE U
KayeCTBEHHble XapaKTEPUCTHUKU MeTO/ja NpeuIIUTaL U H.
Peakuus npequnuTanyu U peaklys CBA3bIBaHUSA
KoMIieMeHTa. CocoObl MOBBILIEHUS YYBCTBUTEJIbBHOCTH
CepoJIOrMYeCKOU peaKU M. AHTUTeHbl U aHTUTEJIA.




[Ipupoza anTureHoB U anturedl. [losnyyeHue
AHTUCBIBOPOTKH, BU/IbI CEPOJIOTUYECKUX PeaKLUH.
CTpyKTypa aHTUT€HOB BUPYCOB pacTeHU. Posib pa3iMyHbIX
KOMIIOHEHTOB BUPYCa B CEPOJIOTUYECKUX PeaKIHIX.
XuMuyecKasi CTPYKTypa LleHTPOB CBSA3bIBaHUS.
CepoJioruyeckoe po/iCTBO MeX/y BUpyCaMU pacTeHUH.
CTeneHb CepOJIOrMUYECKOTO POACTBA MEX/Y IITAMMaMHU
BUPYCOB, IPUHAJJIeXallUX K OJHOH rpyIne. MedyeHble
aHTHTeJa KaK [UTOXUMHUYECKHEe peareHThbl IPU CBETOBOM
MUKPOCKOIIMM U NIPU 3JIEKTPOHHON MUKPOCKOIIHUH.
JJIeKTPOHHAsA MUKPOCKONUSA. XUMUYECKHUEe MeTO/bI,
IpUMeHseMble IPU paboTe ¢ OYMILeHHbBIMU BUPYCaMH.
[IpyuMeHeHNe paiIuOaKTUBHBIX U30TOIOB JJI
KOJIMYeCTBEHHOTI 0 ollpesiesieHrs: BUpycoB. ConocTaBjieHue
OTHOCHUTeJIbHAs Y4yBCTBUTEJNbHOCTb Pa3/IMUHbIX METO/0B.
CoBpeMeHHble MeTO/Ibl U TEXHOJIOTUH 0OHAPYKEHUS U
KOHTPOJIsI BUPYCHOU UHPEKIUH.

TexHuka BLIIEICHUS
BHUPYCOB

Bb160p pacTuTeNbHOr0 MaTepHasa, MoAroTOBKA UCXOJHBIX
06pasioB

Cpepna ass1 sakcTpakiuy, pH u 6ydepHas cucrema.
BoccTaHaBsiMBaloIiye areHThl U BEleCTBa, 3alULIA0IIHe
oT PpeHOJIbHBIX COeJUHEHUH. BbigjesieHne Geska U3
BUPYCHBIX IPeNapaToB, aMUHOKHUCIOTHBIHN COCTaB,
MI0CJIeI0BATEbHOCTh aMHUHOKHUC/IOT B CTPYKTYPHBIX
6eskax. BropuyHas u TpeTHU4Has1 CTPYKTypa OEJIKOBOH
CyO'beJUHUIIBI U IPyTHe KOMIIOHEHTHI BUpyca. BemecTsa,
MCIOJIb3yeMble /11l yAaJleHUsI PACTUTETbHbBIX OEJIKOB U
pu60coM. MeTo/ibl IKCTPAKIMU U IepBUYHAS OYHCTKA
BUpyca. OcBeT/ieHHe 3KCTPAKTA, KOHLIEHTPUPOBaHUE
BUpYCa U ylaJieHe HU3KOMOJIEKYJISIPHBIX TPUMECEH.
JlanpHeIasi OYMCTKA NpenapaToB BUPYCa,
eHTpUudyrupoBaHue, ajieKTpopopes.

['esnb-dunbTpanus B arape, xpoMarorpadusi.
WaeHTrduKays BUPYCHBIX YACTHUL, KDUTEPUH YUCTOTHI,
XpaHeHHe OYHUIIeHHBIX BUPYCOB. KoOHIleHTpaLus BUpyca B
pacTeHHUsX U BaJIOBOH BBIXO/ OYHIIIEHHOTO BUpPYCa.
dakTopbl, OTpaHUYHBAIOLIME TPUMEHEHHE CYLIECTBYIOIHUX
METO/I0B Bbl/ieJIEHHS] BUPYCOB

[lytn mHduuupoBanus
pacTeHUH, Criocoobl
nepeziayy BUPYCOB U
B3aHMOOTHOIIEHUS MEXY
BUpYyCaMH pacTeHUU U
6€eCII03BOHOYHBIMU

[IpaMad nepepadya Bupyca. [lepeaya BUpycoB € TOMOLIBIO
ceMsH. [lepeaya Bupyca B npoliecce BereTaTUBHOTO
pPa3MHOXeHUs pacTeHuH ( B. 4. npu npuBuBKe). [lepesaya
BUPYCOB C IOMOII[bI0 OPTAaHU3MOB, He PUHAAJIEXKAUTUX K
BBICIIIMM pacTeHUsIM. MexaHHYecKas nepejiadia BUPYCOB,
WHOKYJISAIMS. XapaKTep U YUCJI0O BOCIPUUMYHUBBIX K
MHOEKIMHY YYaCTKOB. YK CJI0 BUPYCHBIX YACTHUI],
Heob6XoUuMoe JJisi UHUIIMUPOBAaHUS UHPEKIHUU.
MexaHHYecKas nepeaya BUPYCOB B MOJIEBBIX YCIOBUSIX.
JKCrepUMeHTBI 10 Nepejiaye BUPYCOB, IPOBOAUMBIE C
1[eJ1bI0 YCTAHOBJIEHUS] BUPYCHOM MPUPO/bI 3260J1eBaHUS.
['pynrbl 6€CrI03BOHOYHBIX-TEPEHOCYMKOB: HEMATO/IbI
(Nematoda), unenuctonorue (Arthropoda), Taiu




(Aphidoidea). Oco6eHHOCTU NUTAHUS U }KU3HEHHbIN UK
NepeHOCYUKOB, TUIIbI B3AUMOOTHOUIEHUH UX C BUPYCAMH.
Hupkyaupyoiuue BUpycol. HekoTopble oJioKuUTeJIbHbIEe
BO3/eMCTBHS1 BUPYCOB Ha NEPEHOCUYUKOB

Pemnukanus u
pacipocTpaHeHHne BUPYCOB
110 PaCTEHUIO

JKcreprMeHTallbHble CUCTEMbI: UHTAKTHBIE PACTEeHHH,
CYCIIeH3UH KJIETOK Y TKaHeBble FTOMOI'€HaThl

TkaHeBble Ky/JIbTypbl U O€CKJIETOYHbIE CUCTEMBI.
['eHeTHuyeckas MH$OpMalLMa B BUPYCaX pacTeHUN. JTalbl
perJIMKallui BUPYCOB pacTeHUH, SKCIIepUMEHTax 10
PEKOHCTPYKLIMH BUPYCOB pacTEeHUH

[lepBble a3l uHPeKUU. BbicBOOOXeHNE POUTENbCKON
BUpycHou PHK u3 6es1koBol 060/104KH

Bo3smoxkHas posib JJHK pacTenusa-xo3samHato
/Byxuenove4ynsle BupycHble PHK. [Ipupoga u tokanusanus
cuHTe3a PHK v 6es1ka Ha paHHUX CTaJUsIX BUPYCHOU
MH$ekuuu. CHHTE3 CTPYKTYpHOro 6esika BUpyca. [uHaMuKa
N0SIBJIEHMS Y HaKOIJIEHHUSl BUPYCa U BUPYCHBIX
KOMIIOHeHTOB. He3aBucumocTh npoueccoB cuHTe3a PHK u
6esika BUpyca. /IByxuenodeuHas BupycHas PHK.
Hakonsienue ceo6oHoM BupycHor PHK, 1aTeHTHBIN
nepuo/. PacnpocTpaneHue BUpyca U3 NEPBUYHO
MHOUIMPOBAHHBIX KJIETOK. 3peJibli BUpYyC. JIokanusanus
COOpPKY BUpYyCa BHYTPH KJIeTKHU. [[BUKEeHHe BUPYCOB 110
pacTeHHUIo, IBIXKEHUE OT KJIETKU K KJIeTKe, lepeMelleHue
Ha 6oJiblIKe paccTosiHUA. OKOHYaTe/IbHOE pacnpejiesieHue
BUpyca B pacTeHUU. OrpaHUYEHHOE pacIpoCTpaHEHUE
MHPEKIMY, yBeJIMYeHYe U CHXKeHHe KOHLIeHTpaL U1
BUpYyCa C Bo3pacToM JiicTa. KosnebaHusi KOHIleHTpaLuu
BHpYCa B pa3/IMYHBIX OpraHax U TKaHsAX, BJUSHHE
$aKTOpOB cpejibl.

CHUMINITOMBI BUPYCHBIX
0O0JIe3HEH M areHThI,
BBI3BIBAOIITNE CUMIITOMBI,
CXOJHBIE C CHMITTOMaMH
BHUPYCHBIX O0s1e3HeN

Makpockonuieckue, MeCTHbIE CUMIITOMBI U CHMITOMBI
CHUCTEeMHOr0 nopakeHus. ['uctosoruyeckue u
[UTOJIOTUYECKHEe U3MEHEHUs B MHQUIMPOBAHHbIX
pacTeHusiX. B3auMocBs3b MeXy peryiuKaluuei Bupyca,
pPOCTOM pacTeHHs U CUMIITOMaMu 3a60JieBaHuS.
KoHleHTpalus BUpyca U CTeleHb TSHXKeCTU 3a60J1eBaHUS.
PoJsib ITaMMOB BUpYyca B ollpe/ie/IeHUH XapaKTepa
3abosieBaHus. OpraHu3Mbl THUIIA MUKOIJIa3M. TOKCHUHBI,
BbIpabaTbhiBaeMble YIEHUCTOHOTUMHU. [eHeTUUecKue
OTKJIOHeHUs. HeloCcTaTOK MUTaTeIbHBIX BellleCTB. Bbicokue
TeMrnepaTtypsbl. [loBpex/ieHus], BbI3bIBaeMble TOPMOHAMU.
[TosiBJieHHe aHOMAJILHOUM OKPACKU MO/, BJUSIHUEM
¢dusnosornyeckux GaKTOpoB

®dakKTophbl, BAUSAIOIIME HA
Te4deHHe U XapaKTep
MHPEKIUHY, UX
B3aHUMOCBSI3b C

OKpYy Karwoller Cpejou.

dakTophl, CBA3aHHbIE C paCTEHHEM-X03IMHOM: BO3PacCT U
reHoTun. PakTopbl OKpYXKalolllel cpesibl, BAUAIOLIME Ha
BOCIIPUMMYUBOCTb PAaCTEHUH K 3apaKEHUI0, pa3MHOKEHHE
BUpYyCa U CTelleHb NPOsIBJIeHUS 3a00/1eBaHU.
B3auMogencTBra Mex/y HepOJACTBEHHBIMU BUPYCAMH,
Mex/Jly BUpycaMu U rpubamu. [IppuobperenHas
YCTOMYUBOCTb K UHPeKnuu. CBOMCTBa BUPyCa U pacTEHUS -
xo031MHa. PacnipocTpaHeHue nepeHocYUKaMu. [IpueMel




BO3/leJIbIBAaHUS CEJIbCKOX03SIUCTBEHHBIX KYJIbTYP.
dusndeckue pakTopbl. CE30HHOCTD, NOT0/[HbIE YCIO0BUS,
MO4YBEHHbIE 0OCOGEHHOCTH.

CoxpaHeHHe BUPYyCa HA NPOTSHKEHUH FOJIOBOTO0 LIMKJIA.

M3MeH4YHBOCTb KaK OCHOBA
IMOBBbIIIEHUA
drpeCcCMBHOCTHU LITAMMOB

[lITaMMbl, BOSHUKAOLIME eCTECTBEHHbIM MyTEM B
HEKOTOPBIX paCTeHUAX-Xx035eBax. BbljlesleHne ITaMMOB U3
CUCTEMHO MHPUIIMPOBAHHBIX pacTeHUH. OTOOpP HOBBIX
IITAMMOB [IyTeM 3apakeHHUsl 0COObIX paCTeHUN-X0351€B UJIU
M3MeHeHHUs YCJI0BUM BbIpalllMBaHUs pacTeHUU. Boiesenue
MCKYCCTBEHHO MHAYLIMPOBAHHBIX MYTaHTOB. MyTareHsl,
JleICTBYe PeHTTeHOBCKUX U yIbTPadpuO0JIeTOBBIX Jy4eH.
YacTtoTa MyTaluui U NPOUCX0XKJEeHHEe BUPYCHBIX IITAMMOB B
npupoge. [leficTBUe BbICOKUX TeMinepatyp. Kputepuu
UJleHTUPUKALMK BUPYCHBIX IITAMMOB. B3aMOCBsA3b Mex 1y
CTPYKTYPOU U GUOJIOTUYECKON aKTUBHOCTbIO BUPYCOB.
CTpyKTypa BUPYCHBIX YaCTHL U CIeLUPUUYHOCTD B
OTHOLIEHHUHU X0351MHA. YK CJ10 U JIOKAJIU3aL sl BUPYCHBIX
reHoB. ['eHeTHUYecKas peKkoMb6UHaLusl. U36upaTenbHas
penpoAyKL U BUPYCOB B clieliipruyeCcKUX pacTeHUsX-
x03sieBax. 36upaTesibHast penpoAyKL U BUPYCOB MPU
pa3JIMYHBIX YCJIOBUSX OKpY:Kalolel cpesbl. YTpaTa
BUPYCOM MHPEKLIMOHHOCTH JJ151 ONIpe/ieJIeHHOI'0 pacTeHUs-
X03sIMHA B pe3yJIbTaTe Macca)ka uepe3 Jpyroe pacTeHue

CriocoObI ¥ BO3MOKHOCTD
HWHAaKTUBalus BUPYCOB

Temnepartypa, HarpeBaHue in vitro u in vivo.
3aMopaKuBaHUe ¥ OTTauBaHUe. /leCTBUe U3/TyYEeHUM:
PEeHTTeHOBCKHUeE JIy4H, ObICTpbIe 3J1eKTPOHBI, [-Jlyumn.
BkiroueHre pasiOaKTUBHBIX U30TOIIOB B BUPYC.
YnpTpaduosieT, BUAUMBIN CBET, 00pabOTKA YJIbTPa3BYKOM.
O6e3BOXXMBaHKeE U BbICOKOe JjaBjeHre. CTapeHre BUPYCOB
in vitro u in vivo. /lelicTBHe HeOpraHUYeCKUX U
OpraHMUYeCKHUX BelleCTB, PeryJaTOpPOB pOCTa PaCTEHUH U
aHTUOUOTUKOB. AreHTbl, HEIOCPEeJCTBEHHO U
onocpeioBaHo UHakTuBupyromue PHK

JKOHOMUYECKOEe 3HAaYEeHUEe
BUPYCHBIX 60Jie3HEN
pacTeHUM U 3allUTHbIE

3alKTHbIE MEPOTIPUATHUS U UX IKOHOMHYECKOE 3HAaYEHUE B
60pbbe c BUpycaMU. YCTpaHeHHe UCTOUYHUKOB HHEKIUH.
Hcnosib3oBaHMe 6e3BUPYCHBIX CEMSIH U MIOCAJOYHOTO

MepOoNpUATUSA MaTepuasia. ArpoTeXHU4ecKrue MeponpusaTUs, 6opbba c
nepeHocyukaMu. UMMyHHBIe, yCTOMYUBBIE U TOJIEPAaHTHbBIE
copTa. 3alyTa Npy¥ NOMOIIM CJ1abbIX IITAMMOB BUpPYCa.
3aluTa C TOMOLIbI0 aHTUBUPYCHBIX IPeNnapaTosB.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCOB Ha 60JIbLINE
paccTosiHUSA

Pa3paborumnkmn:

JloueHT

ArpoOHOTEXHOJIIOTHYECKOT0 JeMapTaMeHTa E.H. [Takuna
JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm O Ch WHUIHAJIBI, (bamunm{

JAupekTop

Arpo0MOTEeXHOJ0IH4eCKOro AenapTaMeHTa J.A. JloBiersipoBa

Ha3BaHue Kadenps

noAMrCh WHUOHAJIbI, (1)8.MI/[J'II/I$I
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SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture
Specialization “Integrated Plant Protection”
Educational program

Name of the discipline Formation of the conjugate pathological
systems

Volume discipline 2 3E(_72__ hour))

Course Description
The name of the partition Summary of sections discipline:
discipline
The concept of the origin of the Background. Ideas about the origin and evolution of
virus, the nomenclature and viruses. Nomenclature and the group of plant viruses.
classification of viruses in the Modern classification of viruses system. EXisting criteria
structure of the group. used in the classification of viruses. Rod-shaped viruses

and rigid rod-shaped particles. Flexible rod-shaped
particle structure of uniformity along the length of rods.
Icosahedral viruses and large viruses having an outer shell.
Spherical particles and particles .. batsillovidnye virus
distribution among the lower plant groups. Circle
economically significant higher plants used in agriculture,
the targeted virus. Common features of the structure of
viruses. Bonds which stabilize the structure of the virus:
interactions of protein - protein, protein - RNA. Nucleic
acid isolation RNA virus components that make up the
viral RNA, the RNA molecules of sizes required for
infectivity, the secondary structure of single-stranded
RNA virus. Ring RNA secondary structure of double-
stranded viral RNA base sequence. plant virus containing
DNA

Quantification of virus Evaluation infektsioniosti, based on the determination of
the number of infected plants

Analytical ultracentrifugation and serological methods.
Quantitative and qualitative characteristics of the method
of precipitation. Reaction precipitation and complement
fixation. Methods for increasing the sensitivity of
serological reactions. Antigens and antibodies. Nature
antigens and antibodies. Obtaining antisera kinds of
serological tests. The structure of the plant virus antigens.
The role of the various components of the virus in
serological tests. The chemical structure of binding sites.
Serological relationship between plant viruses. The degree
of serological relatedness between strains of viruses
belonging to the same group. The labeled antibodies as a
cytochemical reagent under light microscopy and electron
microscopy. Electron microscopy. Chemical techniques
used when working with purified viruses. The use of
radioactive isotopes for the quantitative determination of
viruses. A comparison of the relative sensitivity of various




methods. Modern technologies and methods of detection
and control of viral infection.

virus isolation technique

The choice of plant material, the initial sample preparation
Extraction Wednesday, pH and buffer system. Reducing
agents and substances which protect against phenolics.
Protein recovery from virus preparations, amino acid
composition, amino acid sequence of the structural
proteins. Secondary and tertiary structure of the protein
subunits and other components of the virus. Substances
used to remove plant proteins and ribosomes. Methods of
extraction and primary treatment of the virus. Clarification
of the extract, concentrating the virus and removing low
molecular weight impurities. Further purification of virus
preparations, centrifugation, electrophoresis.

Gel filtration agar chromatography. Identification of virus
particles, purity criterion, storage of purified virus. The
concentration of virus in the plants and the gross yield of
purified virus. Factors limiting the application of existing
methods of virus isolation

Ways of infection of plants, viruses
transmission methods and the
relationship between the plant and
invertebrate viruses

Direct transmission of the virus. Transmission of viruses
via seeds. Transmission of the virus during vegetative
plant propagation (c. H. Under grafting). Transmission of
viruses using organisms which do not belong to the higher
plants. Mechanical transmission of virus inoculation. The
nature and number of sites susceptible to infection. The
number of viral particles necessary for the initiation of
infection. Mechanical transmission of viruses in the field.
Experiments on the transmission of viruses, conducted to
determine the viral nature of the disease. Groups
invertebrate vectors: nematodes (Nematoda), arthropods
(Arthropoda), aphids (Aphidoidea). Feeding habits and life
cycle of carriers, types of relationships with their viruses.
Circulating viruses. Some positive effects of viruses on
carriers

Replication and spread of viruses
through the plant

The experimental system: intact plant cell suspensions and
tissue homogenates

Tissue culture and cell-free systems. The genetic
information in plant viruses. Stages of replication of plant
viruses, plant viruses on reconstruction experiments

The first phase of the infection. Release of viral RNA
from the parent protein shell

The possible role of plant DNA hozyainayu double-
stranded viral RNA. The nature and localization of RNA
and protein synthesis in the early stages of viral infection.
The synthesis of virus structural proteins. The dynamics of
appearance and accumulation of virus or viral

components. The independence of the processes of RNA
and protein synthesis of the virus. The double-stranded
viral RNA. Accumulation of free viral RNA latency.
Spread of the virus from infected primary cells. The
mature virus. Localization assembly of the virus within the
cell. Movement on plant viruses, the move from cell to




cell, move over long distances. The final distribution of
the virus in the plant. The limited spread of infection,
increasing and decreasing concentrations of the virus with
leaf age. Fluctuations in the concentration of the virus in
various organs and tissues, the influence of environmental
factors.

Symptoms of viral diseases and the
agents that cause symptoms similar
to the symptoms of viral diseases

Macroscopic, local symptoms and systemic symptoms of
damage. Histological and cytological changes in infected
plants. The relationship between the virus replication,
growth of plants and the symptoms of the disease. The
concentration of the virus and the severity of the disease.
The role of the virus strains in determining the nature of
the disease. Organisms such as mycoplasma. Toxins
produced by arthropods. Genetic abnormalities. Lack of
nutrients. High temperatures. Damage caused by
hormones. Occurrence of abnormal color under the
influence of physiological factors

Factors affecting the course and
nature of the infection, their
relationship with the environment.

Factors associated with a host plant: age and genotype.
Environmental factors influencing the susceptibility of
plants to infection, viral replication, and the degree of
manifestation of the disease. The interaction between
unrelated viruses between viruses and fungi. Acquired
resistance to infection. The properties of the virus and the
host plant. The spread vectors. Methods of cultivation of
agricultural crops. Physical factors. Seasonality, weather
conditions, soil characteristics.

Preservation of the virus throughout the annual cycle.

Volatility as a basis for increasing
the aggressiveness of strains

Strains occur naturally in certain host plants. Isolation of
strains of systemically infected plants. Selection of new
strains of infection by specific host plants or change plant
growth conditions. Isolation of artificially induced
mutants. Mutagens action ray and ultraviolet rays. The
frequency of mutations and the origins of the virus strains
in nature. The action of high temperatures. Criteria for
identification of virus strains. The relationship between the
structure and biological activity of viruses. Structure and
specificity of viral particles to the host. The number and
the localization of the viral genes. Genetic recombination.
Selective reproduction of virus in specific host plants.
Selective reproduction of viruses in various environments.
virus infectivity loss for a particular host plant as a result
of passage through the other plant

The methods and the ability to
inactivate the virus

The temperature of heating in vitro and in vivo. Freezing
and thawing. The action of radiation: X-rays, fast
electrons, D-Rays. Inclusion of radioactive isotopes in the
virus. Ultraviolet, visible light, sonication. Dehydration
and high blood pressure. Aging viruses in vitro and in
vivo. Action inorganic and organic substances, plant
growth regulators and antibiotics. Agents directly and
indirectly inactivating the RNA

The economic significance of virus
diseases of plants and protective

Protective measures and their economic importance in the
fight against viruses. Eliminating sources of infection. The




use of virus-free seeds and planting material. Agro-

measures
technical measures, vector control. Immune-resistant and
tolerant varieties. Protection by means of weak strains of
the virus. Protection with antiviral drugs. Preventing the
spread of viruses over long distances

Developers:

Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)
Cneuuanusanus «MHTErpupoBaHHas 3alUTa PAaCTCHUI»

(HaumeHnosanue

00pasosamenvHoll npozpammol (npodhuis, cneyuaruzayus)

HanmeHoBaHMe IMCHUILIMHBI

«HMHpopmannoHHBIE TEXHOJTOTHH»

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe conep:kanue THCIHIJIMHBI

Ha3zBanmue pa3jiesioB (Tem)
AUCHUILINHBI

Kparkoe coaepkanue pa3aesioB (TeM) IUCHHUILVIAHBI

[TonsTHe UHPOPMALIMOHHON
cuctembl (UC).

KpaTkas ucropuyeckas crpaBka. UHopMalus 1 ynpaBJieHHe.
OcHoBHBIe Ipoleccsl Npeobpa3zoBaHua HHopManuu [lonaTue
HHPOpPMALMOHHBIX chcTeM. CoCcTaB U 06111asd CTPYKTypa
nHopMaLHOHHBIX cucTeM. OCHOBHOe Ha3HayeHUe
nHOpMaLMOHHBIX cucTeM. [loTpe6HOCTH HHYOPMALMOHHBIX
cucteM. CunTe3 U gekomno3unus UC. Mogenu UC. XKusHeHHbIN
nuka UC. Knaccudukanys nHPOpMaLMOHHBIX CUCTEM.
daxTorpadudeckue 1 JOKyMeHTalbHble HHPOPMALHOHHbIE
cucteMbl ['eonHdopManonHble cucteMbl. MHGoOpManmoHHble
TEeXHOJIOTMH. Bu/ibl HHPOPMALMOHHBIX TEXHOJIOTHH.

CTpyKTypbl XpaHeHUd
Y MeTO/bl OCTyNa

CucreMbl 06paboTku faHHBIX (CO/L). DaitnoBbIe cCUCTEMBI
06paboTKU JJaHHBIX U TEHJIEeHIIMU UX pa3BUTHUS. CTPYKTYpPbl JAaHHBIX
ans1 @CO/JL u MmeTo bl jocTyna. Mozesb MPOCTOTo
nocsenoBatesbHOro dpaitia. UHuaekcHas opranusanus ¢aiiia.
MeTo bl mOMCKa B MHJeKce. OpraHyu3anus NpssMoro JAoCTymna.
AnropuTMmbl xemupoBaHusa. 06paboTKa nepenoaHeHU. CliMcKoBas
opraHusanus. /IBoudHoe fepeBo. C6amaHCUPOBaHHbIE JlepeBbs. B-
JlepeBo. MeTo/bl OCTYMNA 10 HECKOJIBKUM KJII0YaM.
MyJ/ibTHCIIUCKOBBIN ¢aiiy. UHBepTHpPOBaHHBIHN daiis. [[BycBsi3aHHOE
JlepeBo.

IBOJIIOLIUA PA3BUTUA
MHQOpPMaLMOHHBIX CHCTEM
1 6a3 JaHHbIX

Pannue noaxone! k opranusauuu b/l. CucteMbl, OCHOBaHHbIE

Ha UHBEPTHUPOBAHHBIX CIIMCKaX, Mepapxuueckue U ceTeBble CYB/I.
[IpuMepsl. CHJIbHBIE MeCTa U HeZJOCTAaTKHU PAaHHUX CUCTEM.
OcHOBHbIE 0COGEHHOCTH CUCTEM, OCHOBAHHBIX

Ha MHBEPTUPOBAHHBIX CIHCKaX. MaHUIyIMpOBaHNE LAHHBIMH.
Orpanuyenud 1eJIoCTHOCTU. Mepapxyuyeckre CUCTEMBI.
Hepapxuyeckre CTPYKTYpbl JaHHbIX. MaHUNYJIMPOBAaHUE JaHHBIMU.
OrpaHunyeHus LesocTHOCTHU. CeTeBble cucTeMbl. CeTeBble
CTPYKTYpHI AaHHBbIX. MaHuny/iMpoBanve JaHHbIMU. OrpaHuyeHud
L[eJIOCTHOCTH.

Konuenuus 6a3 gausbix (B/).

OcHoBHble OHATUA 6a3 JaHHbIX. CBoicTBa B/l. TpeboBanusa

k opradusanuu b/l. Bank faHHbIX. KOMIIOHEHTHI 6aHKa JAaHHBIX.
AjMuHHCTpaTop 6aHKa AaHHbIX. CUcTeMa yrpaBJieHus 6a30i
naHHbIX (CYB/). YpoBHY npeicTaB/ieHUs AaHHBIX. JKHU3HEHHBIH
uuk B/l. IIpouecc npoektupoBanus B/l. [IpuHuun HUCXoAA1LEr0
NPOEKTHUPOBAHUS C IOCTe[0BaTe/bHBIMU UTepauusaMu. [IpoekTHas
3KCIepTHU3a. AHAJIU3 Tpe6oBaHUH.




Pa3paborumkmn:

ITpodeccop
ATpoOHOTEXHOJIIOTHYECKOTO JeapTaMeHTa M.C. I'unc

JIOJDKHOCTbh, Ha3BaHHE Kaeapbl HOAINCH HHULMANbL, aMuTus
JAupekTop
Arpo0HOTEeXHOJIOrHYeCKOro JenapTaMmeHTa 9.A. [loBJeTsipoBa
Ha3BaHUe Kadeapsl MOJIKCH WHHULUATBI, haMUITus

Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Information Technology

Volume discipline

3 3E(_108  hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

The concept of information system

(IS).

Brief History. Information and Control. The main
processes of transformation of information concept of
information systems. The composition and structure of the
common information systems. The main purpose of
information systems. Requirements of information
systems. Synthesis and decomposition of EC. IP models.
The life cycle of IP. Classification of information systems.
Factual and documentary information systems.
Geographic information systems. Information Technology.
Types of information technology.

Storage structures and access
methods

Data Processing System (ODS). File data-processing
systems and their development trends. Data structures for
FSOD and access methods. Model simple sequential file.
The index file organization. Search methods in the index.
Organization of direct access. hashing algorithms.
overflow handling. List-organization. Binary Tree.
Balanced trees. B-tree. Access methods for several keys.
Multispiskovy file. Inverted file. Dvusvyazannoe tree.

The evolution of information
systems and databases

Early approaches to the organization of the database.
Systems based on inverted lists, hierarchical and network
databases. Examples. Strengths and weaknesses of early




space systems. The main features of systems based on
inverted lists. Data manipulation. Constraints. Hierarchical
systems. Hierarchical data structures. Data manipulation.
Constraints. Network systems. Network data structure.
Data manipulation. Constraints.

The concept of database (DB).

Basic concepts of databases. DB Properties. Requirements
for the organization of the database. Database.
Components of the data bank. data bank administrator.
Database Management System (DBMS). reporting levels.
Database Lifecycle. The process of database design. The
principle of top-down design with successive iterations.
Project expertise. Requirements analysis.

Developers:
Professor of
Agrobiotechnology Department

M.S. Gins

Director of
Agrobiotechnology Department

E.A. Dovletyarova

E.A. Dovletyarova




Deodepanvroe 2ocyoapcm

6€HHOE A6MOHOMHOE 06pa306ameﬂbHoe yQpeOfcdeHue

gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)
Cnenuanusanus «IHTerpupoBanHas 3aiiuTa pacTCHUN»

(HaumeHoBaHUE

00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«/IHHOBaIIMOHHBIE TEXHOJIOTUH B
arpoHOMHN»

O0BEM TUCHUIIINHBI

3 3E (108 yacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3Banue pa3aenoB (Tem)

Kparkoe conepxanue pasaesioB (TeM) IMCHHILIAHBI .

JAUCHMILTHHBI
Hay4Hble ocHOBBI | CUcTeMa B3rJIZ0B U 3Tanbl OPMUPOBAHUSA COBPEMEHHBIX
3KO0JIOTU3aLUU TEXHOJIOTUM B arpapHOM Npou3Bo/cTBe. HayuyHble OCHOBBI
3eMJIe/lesIus JKO0JIOTM3ALUU 3eMJIeieJIUA U pecypcocbepexeHns B

COBpEMEHHOM 3eMJielCe/INH. 3aKOHBI U CUCTEMBI
3eMJjieiesindd. OcHOBHbIE HaIllpaBJIEHUA
COBEPIIE€HCTBOBAHHUA CUCTEM 3eMJIeJeJINAd U PAa3BUTUA
COBpPEMEHHBIX TEeXHOJIOTUH B d'POHOMHH

BbuoTexHo/10rUs pacTeHUH

BuoTexHO/M0THUA pacTeHUH, reHHasi UHXXeHepUs U CeJIeKIUs
KaK MeTO/IbI noJIy4YeHUs YCTOMYUBBIX u
BbICOKOIIPOYKTUBHBIX COpTOB u ru6pua0B.
Ucnosnb30BaHUEe METOZOB TE€HHOW HWHXEHEPUU i
C03/1aHHMSI HOBBIX COPTOB M I'MOPUJOB PACTEHUN C BBICOKOM
reHeTU4YeCKO NPOAyKTUBHOCTBIO

AFpOHOMI/I‘-IeCKI/Ie OCHOBbI
CeBOO60pOTOB, HUX THUIIbI U
3HA4YeHHue

HayyHble  OCHOBbBI ~ CeBOOOOpPOTOB, MX  THNBI U
arpoHOMHUYecKoe 3HayeHUe. Bbibop ceBoOOOPOTOB B
YCJIOBUSAX pebopMupoBaHUs AIIK. CtpykTypa
3K0JIOTU3UPOBAHHOTO ceBo06opoTa. [IpumMeHeHUe
ceB006OPOTOB NPUMEHUTEIbHO K NOYBEHHO-
KJMMAaTH4YECKUM 30HAM C YYETOM TPAJULMOHHBIX KYJbTYp
pervoHa

Cucrema yro6peHuit

OcCHOBHbIE 3KO0JIOTUYECKHE P006JIEMbI yJ00PEHUH B CBA3U C
coXpaHeHHeM OuOpa3HoOOpasus, OXpaHOW MOYB U
arpoJsiaamadToB, 6e30NaCHOCTbI0 MNPOJYKTOB MUTAHUS.
Opranuueckue yfo06peHHs. JKOJIOTUYecKass apryMeHTalus
opraHudeckoro 3emJjenenus. Iloaaep>kaHue BbICOKOTO
YPOBHS IJIOJOPOJAUS MyTeM OUOJIOTU3ALUK 3eMJiefleusl.
[IpuMeHeHNe MUHepabHbIX U KOMIIJIEKCHBIX Y100peHUH Ha
JIOKaJIbHOM ypoBHe. HeTpagunyoHHble yJO0OpeHUs M HUX
HOpMHUpoOBaHUe. basaHC 3/1eMeHTOB MUTAHUS B Pa3JIUYHbIX
peruoHax M CTpaHax

MHHOBaIlMOHHBbIE u

CoBpeMeHHble CHUCTEMbl U TEXHOJOTMU 0O6pPabOTKH MOYB.




pecypcoc6eperatoliiye
CHCTeMbl 00pabOTKU MOYB

JddexkTuBHBIE NpPUEMBbl OCHOBHOW O0OOpPabGOTKM MOYB IO
30HaM 3emJejienus. [I[puMeHeHUe KOMILJIEKCA OpYAUH AJs
CHW)XEeHHS KOJIMYeCcTBa oImepanui mno o6paboTKe IOYB.
O6paboTKa MOYBBI MOJ pasHble KyJAbTypbl. OCOGEHHOCTH
00pabOTKH MOYB B paliOHAX BOJHOW U BETPOBOM 3p0O3UU

WHTEeHCcUBHAdA TEeXHOJIOTUS
BO3/leJIbIBAHUS
CeJIbCKOX03AUCTBEHHBIX

KYJbTYP

[IlpuMeHeHHEe HOBBIX TEXHOJOTMH MpPH BO3/eJbIBAHUU
CeJIbCKOX0351iCTBEHHBIX KyJIBTYP. WHTeHCHUBHbIE
TEXHOJIOTUM NP MUHUMHU3ALUH 3aTPAT HA UX BbIMTOJIHEHHE.
HoBble arpoTexXHOJIOTUU npu BO3/leJIbIBAHUH
CeJIbCKOXO03SMCTBEHHBIX  KYJbTYp  Y3KOPSAJHOrO U
IIHPOKOPSIAHOTO CEeBA

WUHTerpupoBaHHble
CUCTEMBI 3aILUTHI

3amuTa NoCeBOB OT COPHAKOB, BpeAuTesed U OoJsie3HeH.
[IpodunakTuyeckne, MexaHHYeCKMe U OHOJIOTUYECKUE

CeJIbCKOX035IMCTBEHHbBIX crnoco6bl. MHUHMMM3ALMSA HCIOJb30BAHUSL TePOUIM/OB,

KYJbTyp OT BpeauTesieH, | pyHIMUUA0B U HHCEKTUIMJIOB MPU HHTErPUPOBAHHOU

60Jie3Hel U COPHSIKOB 3aliMTe pacTeHUH. JlokasbHOe TNpPHUMEHEHUE CpPeJCTB
3alUThI

OcobeHHOCTH TexHoJsiorus BO3/leJIbIBAaHUSI  CEJIbCKOX03SMCTBEHHbBIX

BO3/ieJIbIBaHHUA
CeJIbCKOX03AUCTBEHHBIX

KYJbTYP Ha
3P0 IMPOBAHHbIX U
MeJIMOPUPOBAHHBIX
3eMJISIX

KyJbTYp Ha 3pOJHMPOBAHHBIX 3eMJIAX. BiuAHWe yKJIOHA
MECTHOCTU Ha CMbIB M pa3MbIB NOYBbL. ArpOTeXHHUYECKUE
MepoNnpuATHUA,  NOpeJoTBpallalolide  3pO3UI  IOYB.
JlecoMmesiMopaTUBHBIE U TUJPOTEXHUYECKHE MepONpUATHUA
10 CHWXKEHWUI0 3po3uM N04B. OCOOEHHOCTHM TEeXHOJIOTU
BO3JleJ/IbIBAHUS  CeJIbCKOXO3IMCTBEHHBIX KyJbTYp Ha
opoiaeMbIxX 3eMJAX. KyJbTypoocBoUTe/IM HA 3aCOJIEHHBIX
opomaeMbix  3eMyAaX. O0coOGeHHOCTH  BO3/ieJIbIBaHUA
OTZeJIbHBIX KYyJIbTYp Ha OpOIlaeMbIX 3eMJISIX. TeXHOJIOTUH
BO3/leJIbIBAHUSA  CEJIbCKOXO3IMCTBEHHBIX  KYJbTYp Ha
ocymaeMbIx 3eMJiAX. Ky/JbTypTexHu4YecKhe MepoNpUATHSA.
[lepBuYHOE OCBOEHME OCYLIEHHBIX 3€MeJIb

ApantuBHO-/MaHAmIadTHOE
3eMJiejieine

OI_leHKa NpUPOAHBIX W MNPOHU3BOACTBEHHBIX peCypCOB

onpe/ieJIeHHOM  arpo3koJIoruyecKou rpynnel  JAJs
obecreyeHus YCTOMYUBOCTH arposianjuagdTa U
BOCIPOU3BOJCTBA KOCBEHHOro IioZopojus. PakTopsl,

OKa3bIBaOliMe BJIMAHHE Ha (l)OpMI/IpOBaHI/Ie aJlalI TUBHbIX
CHUCTEeM 3eMJie e1nd. Pazinyusa B cucTeMax B 3aBUCUMOCTHU

OT KaTeropuu arpoJsianzmadTa. OcobeHHOCTH
NpPOEKTUPOBAHUS  aJJallTUBHO-JAHAIAQTHBIX  CUCTEM
3eMJIe/IeTusl Ha OpOIIAEMBIX, OCyIlIaeMbIX U
3pPOJMPOBAHHBIX 3€MJISIX
TexHosioruu KoMmmiekc mnpueMoB, HampaBJieHHbIX Ha 060pbby
cbeperarliero JlerpaZlaliied CTPYKTYPhI MOYBBI, CHUXKEHHUE TIJIOA0POAUS U
3eMJie/ieNus najleHus1 ypoXXalHOCTM B  cUCTeMe cOeperamwlnero

3eMJie/iesivsl. 3aMeHa IUIY)KHOM 006pabGOTKM IMOYBbl Ha
MUHUMaJbHYI0 UM HyJeBylw. IIpenMyiiecTBa HyJieBOH
TEXHOJIOTUM 10 CPaBHEHMUIO C TPAJAULHUOHHON CUCTEMOH
3emJiesieniusl. THUINBl TOYB, MNPUIrOJAHBIE JJsI HyJIeBOH
o6paboTkyd. CoBpeMeHHass TeXHHWKa [JJs pa3BUTHUA
pecypcocbeperamiux TexHOJOrMi. [loceB B My/sbuy Kak
MeTO[, CHUXKAIO LN 3alJIbIBaHUe IIOYBBI,
npeJOTBpallalOUIMKi  BOAHYD U BETPOBYIO  3PO3HI0.




BiusHue Gecrniy>kHOM 0O0pabOTKMU Ha yJydllleHUe CBOMCTB
¥ IJIOJ0pOJHe TMOYB, 3KOJIOTUYECKOrO COCTOSHMS,
MOBBILIEHHE YPOXKaUHOCTHU CeJIbCKOX03UCTBEHHBIX
KYJIbTYP U KaueCTBO NPOAYKLUHU

JKOHOMUYECKHE aCIEeKThI
TEXHOJIOTUH

JKOJIOTUYECKU Oe30macHble TEeXHOJIOTUM BO3/e/IbIBaHUA
CeJIbCKOXO3AWCTBEHHBIX KyJbTYp B pas3/IMYHbIX CTpPaHax

OpraHUyYecKoro Mupa. BbuoJsiorusauus 3eMJiefieiug, HacblllleHre

3eMJIe/leIusA CeBOOGOPOTOB MHOTOJIETHUMM TpaBaMU M 6060BbIMHU
KyJIbTypaMH, KOMIIJIEKC Mep IO GHUOJIOTUYEeCKOM 3aljuTe
pacteHui. buonecTunubl, UCNOJIb3yeMble B OpraHU4eCKOM
pacTeHueBOACTBe. Pa3inuHble BapUaHTbl CEBOOOOPOTOB
JIJI1 KOHTPACTHBIX arpo3K0JIOTYeCKUX PalioOHOB. PBIHOK Kak
dakTop MUPOBOT0 aJIbTEPHAaTUBHO 3eMJiefies1us,
obecrnieyrBaIero BHeJJpeHHe arpOTEXHUYECKOT0 PeXUMa,
61aronpUsTHOTO AJis OKpY>KalIer cpesbl

Pa3patGorumkmn:

[Ipodeccop

ATrpoOHOTEXHOJOTUYECKOTO JIerapTaMeHTa B.J1. Haropusrlii

JOJKHOCTh, HA3BaHUEC Kad)e):[pr,l IIOAIINCH WHUOHAJIbI, (baMI/[J'[I/ISI

JlupexTop

Arpo0HOTEeXHOJIOrH4eCKOro JenapraMenTa J.A. loBjeTspoBa

Ha3BaHue Kadeapsl TOJINUCH HHULUAb], GaMUATHs

Peoples' Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Innovative technologies in agronomy

Volume discipline

3 3E( 108 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Scientific basis for greening
agriculture

Belief systems and stages of formation of modern
technologies in agricultural production. Scientific basis for
greening agriculture and resource in modern agriculture.
Laws and farming systems. The main directions of
improvement of farming systems and the development of
modern technologies in agronomy

plant Biotechnology

Plant biotechnology, genetic engineering and breeding
methods for obtaining a stable and highly productive
varieties and hybrids. Using genetic engineering
techniques to create new varieties and hybrids of plants
with high genetic productivity

Agronomic bases of crop rotations,
their types and importance

Scientific basis for crop rotation, their types and
agronomic value. The choice of crop rotation in the
conditions of reforming of agrarian and industrial
complex. Structure ecologized rotation. The use of crop
rotation with respect to the soil-climatic zones, taking into
account the traditional cultures of the region

fertilizer system

The main environmental problems of fertilizers in
connection with the conservation of biodiversity, soil
protection and agrarian landscapes, food safety. Organic
fertilizers. The environmental argument is organic
farming. Maintaining a high level of fertility by
biologization agriculture. The use of mineral and complex
fertilizers at the local level. Unconventional fertilizers and
rationing. Balance of batteries in different regions and
countries

Innovative and resource-tillage
system

Modern systems and soil treatment technologies. Effective
methods of the basic processing of soils in zones of
agriculture. Application instruments set to reduce the
number of operations by soil treatment. Soil treatment
under the different cultures. Features of soil treatment in
water and wind erosion areas

Intensive technology of cultivation
of agricultural crops

Application of new technologies in the cultivation of
crops. Intensive technologies while minimizing their
execution costs. New agricultural technology in the
cultivation of crops in wide and close drill seeding

Integrated crop protection from
pests, diseases and weeds

Protecting crops from weeds, pests and diseases.
Maintenance, mechanical and biological methods.
Minimizing the use of herbicides, fungicides and




insecticides at the integrated plant protection. Local
application of remedies

Features of cultivation of
agricultural crops on eroded and
reclaimed land

The technology of cultivation of agricultural crops on
eroded lands. Influence of terrain slope on runoff and soil
erosion. Agro-technical measures to prevent soil erosion.
Agroforestry and hydraulic engineering measures to
reduce soil erosion. Features of technology of cultivation
of crops on irrigated land. Kulturoosvoiteli on saline
irrigated lands. Features of cultivation of certain crops on
irrigated land. Technology of cultivation of agricultural
crops on drained lands. Kulturtehnicheskie event. Initial
development of reclaimed land

Adaptive-landscape agriculture

Assessment of natural and industrial resources, certain
agri-environmental groups to ensure the sustainability of
agricultural landscapes and indirect reproduction of
fertility. Factors influencing the formation of adaptive
farming systems. Differences in systems depending on the
category of agricultural landscape. Features of designing
of adaptive-landscape systems of agriculture on irrigated,
drained and eroded lands

Conservation Agriculture
Technology

Complex techniques to combat the degradation of the soil
structure, reducing soil fertility and crop yields fall in the
conservation farming system. Replacing the plow soil
treatment to a minimum and zero. The advantages of zero
technology compared to the traditional farming system.
The types of soil are suitable for zero tillage. Modern
technology for the development of resource-saving
technologies. Planting in mulch as a method of reducing
soil swimming to prevent water and wind erosion.
Influence ploughless treatment to improve properties and
soil fertility, environmental conditions, increasing crop
yields and product quality

Economic aspects of organic
farming technology

Environmentally friendly technologies of cultivation of
crops in various countries around the world. Biologization
agriculture, saturation of crop rotations perennial grasses
and legumes, a set of measures for biological plant
protection. Biopesticides used in organic crop production.
Various options for rotations agroekologcheskih
contrasting areas. The market as a factor of global
alternative agriculture, which provides implementation of
agro-technical regime favorable for the environment

Developers:
Professor of
Agrobiotechnology Department

V.D. Nagorny

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20Cy0apcmeeHHoe A8MOHOMHOe 00Pa3068amebHOe YupedcoeHue
gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa

35.03.04 «ArpoHomMus» (MaructpaTypa)

Cneuunanusanus « M aTerpupoBaHHas 3amura pacTeHUI»
(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYUSL)

HaumeHoBaHMe M CUMIUIMHBI «MHCTpYMEHTAIBHbIE METOABI

HCCJIe0BAHNNY

O0BEM TUCHUIIINHBI

3 3E (108 yacoB)

Kpartkoe conep:kanue THCIHNINHBI

Ha3Banue pa3aenoB (Tem)
AUCHHUILJIMHBI

Kparkoe conepxanue pasaesioB (TeM) IMCHHILIAHBI .

O611Me MoJ0XKeHUd

Knaccudukanuss MHCTPYMeEHTa/NbHBIX METOJ0B
UCCIeIOBAHUSI 00'bEKTOB OKPYKalOLIeH Cpefibl,
npo600T60p, NPOOONOArOTOBKA, pa3/ie/ieHUe U
KOHIIEHTPUPOBaHUe, U3MepeHHUe (onpe/esieHue),
06paboTKa JaHHBIX, BLIBOJIbI U OTYET, IPECTaBJIEHUE O
XeMOMeTpUKe

AToMHO-a6cop6ILIMOHHAsA
CIEKTPOMETPHUS

TeopeTnyeckre OCHOBbI MeTOJla ATOMHO-3MHCCHOHHOU
CIEKTPOMETPHUM, UCTOYHUKHU H3JYYeHHUS, UCNOJIb3yeEMbIE B
aTOMHO-3MHUCCUOHHOM CIIEKTPOMETPUH, CIEKTPOMETPHI JJ1s
aTOMHO-3MHUCCUOHHOM  CIIEKTPOMETPHUH, BO3MOXKHOCTHU
MeToZa ATOMHO-3MUCCUOHHOW CIEKTPOMETPUU  AJIs
aHaju3a OODBEeKTOB OKpYKalollleld cpejbl, TeOpeTHUYeCKUE
OCHOBBI MeTO/la aTOMHO-abCOPOLMOHHOM CIIEKTPOMETPUH,
YCTPOUCTBO  aTOMHO-aOCOPOIMOHHBIX  CHEKTPOMETPOB,
BO3MOXXHOCTH MeTo/a aTOMHO0-abCOpPOLIMOHHOM
CIEKTPOMETPHUM, aHAIU3 BOJbI MEeTO/I0M aTOMHO-
abCcopOLIMOHHONW  CHEeKTPOMETPHHM, aHa/JM3  BO3/yXa
MeTO/I0M aTOMHO-abCOpPOIIMOHHON  CIIEKTPOMETPHH,
aTOMHO0-abCOPOIMOHHBIA METOJi ONpe/ieJieHUsI CBUHIIA B
BO3/lyXe B COOTBETCTBUHU C MEX/JyHAapOJHBbIM CTaHJAapPTOM
MCO 9855, onpenesieHre TsHKesIbIX MeTaJlJIOB B IOYBE B
COOTBETCTBUHU C MeXAYHAapoAHbIM cTaHzapToM MCO 11047,
aHa/Ju3 MUILEBBIX MPOAYKTOB, aHAJU3  OUOJIOTHUYECKUX
006pasIoB.

CHeKTpaJIbeIe METOAbI
dHaJIn3a

MHudpakpacHas cieKTpocKomus, yJabTpadroieToBast
CIIEKTPOCKOTHS, CIEKTPOCKOMHS SIIEPHOTO
MarHMTHOTO Pe30HAHCa, ra30-)XUJAKOCTHas

xpomaTorpadusi, BbIcCOk03pbeKTUBHAS KUJIKOCTHASA




xpomaTorpadusi, Macc- ClIeKTPOMEeTPHUs, XpOMaToO-

MacCC-CIIEKTPOMETPHUA

DIEKTPOXUMHUECKUE TeopeTuyeckre 0CHOBBI 3JIEKTPOXUMHUYECKUX METO/IOB
METO/IbI aHAJIH3a aHa/IM3a, MOTEeHI[MOMETPHUSI, BOJbTAMIIEPOMETPHUS,
BO3MO>XHOCTH 3JIEKTPOXUMHYECKHUX METO/I0B JIJIsl aHA/IM3a
00'bEKTOB OKpYKalolllel cpesibl, onpe/esieHhe MacCOBOM
JI0JI1 HUTPAT-UOHOB B MPOAYKTAX PAaCTUTEIbHOTO
NPOUCXOXKEeHUs, TPOAYKTaX epepaboTKHU IJI0J[0B U
oBolIel, KOpMaX, KOMOUKOPMax U KOMOMKOPMOBOM Chlpbe
NOTEHIIMOMETPHUYECKUM METO/IOM, OIIpeie/IeHHe MacCOBOM
KOHIeHTpauuu BuTaMuHa C Bo pyKTax U AroAax
BOJIbTaMIIEPOMETPHUYECKUM METO/I0OM, OllpeZiesieHHe Ho/ia B
MUIEBbIX MPOYKTAX U MPOJOBOJILCTBEHHOM ChIPbe
BOJIbTAMIIEPOMETPHUYECKUM METO/IOM.

Xpomartorpadus TeopeTryeckue ocHOBBI XpoMaTorpadpuu Kak MeTo/1a
paszesieHus U onpesesieHus XMMUYEeCKUX BelllecTB, ra3o-
YKUJIKOCTHas xpoMaTorpadus, BbicokoappeKTUBHAsA
YKUJIKOCTHas xpoMatorpadus, MoHHas XxpoMaTtorpadus,
Macc- CIeKTPOMETPHUsl, XpOMaTO-MacC-CIeKTPOMETpPHH,
onpejiesieHUe coiepKaHUs 3QHUPHBIX MaceJl, onpe/iesieHue

AHVOHOB.

Pa3patGorumkmn:
[Tpodeccop
ATpoOHOTEXHOIOTUYECKOTO JIerapTaMeHTa B.J1. Haropusrit

JIOJDKHOCTB, Ha3BaHHUE Kadeapb TOJINUCH MHULUATGL, paMUTHs
Jupexrop
Arpo0MOoTeXHO0JI0rH4YeCKOro AenapTaMeHTa J.A. JloBaersipoBa
Ha3BaHUEC Ka@eﬂpm oAU Ch HWHHIIHAJIbI, (baMI/IHI/ISI

Peoples’ Friendship University of Russia

Agricultural Technology Institute



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Instrumental methods of research

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

General provisions

Classification of instrumental methods of environment
objects, sampling, sample preparation, separation and
concentration, measurement (determination), data
processing, and report the findings, the notion of
chemometrics

Atomic absorption spectrometry

Theoretical foundations of the method of atomic emission
spectrometry, radiation sources used in atomic emission
spectrometry, spectrometers for atomic emission
spectrometry, the possibilities of the atomic emission
spectrometry for the analysis of the environment, the
theoretical foundations of the method of atomic absorption
spectrometry device atomic absorption spectrometry , the
possibilities of the atomic absorption spectrometry,
analysis of water by atomic absorption spectrometry, air
analysis by atomic absorption spectrometry, atomic
absorption method for the determination of lead in the air
in accordance with the international standard 1ISO 9855,
determination of heavy metals in the soil in accordance
with the international standard I1SO 11047, food analysis,
the analysis of biological samples.

Spectral methods of analysis

Infrared spectroscopy, ultraviolet spectroscopy, nuclear
magnetic resonance spectroscopy, gas liquid
chromatography, high performance liquid
chromatography, mass spectrometry, gas chromatography-
mass spectrometry

Electrochemical methods of
analysis

Theoretical basis of electrochemical analysis methods,
potentiometry, voltammetry, the possibility of
electrochemical methods for the analysis of the
environment, the definition of the mass fraction of nitrate
ions in plant foods, products of processing fruits and
vegetables, forages, compound feed and feed materials by
potentiometric method, determination of the mass
concentration of vitamin C fruits and berries voltammetric
method, the determination of iodine in foodstuffs and food
raw materials voltammetric method.

chromatography

Theoretical basis of electrochemical analysis methods,
potentiometry, voltammetry, the possibility of
electrochemical methods for the analysis of the
environment, the definition of the mass fraction of nitrate
ions in plant foods, products of processing fruits and




vegetables, forages, compound feed and feed materials by
potentiometric method, determination of the mass
concentration of vitamin C fruits and berries voltammetric
method, the determination of iodine in foodstuffs and food
raw materials voltammetric method.

Developers:
Professor of

V.D. Nagorny

Agrobiotechnology Department

Director of
Agrobiotechnology Department

E.A. Dovletyar




Deodepanvroe 2ocyoapcm

6€HHOE A6MOHOMHOE 06pa306ameﬂbHoe yqpeomdeHue

gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcovl HaApoOo8y

Azpapno-mexHon02uiecKuil UHCIUmYm

AHHOTAIIUA YYEBHOM JUCIHUATLINHBI

Oopa3oBartesibHAsI MIPOrpamMMa
35.03.04 «ArpoHomMus» (MaructpaTypa)
Cnenuanusanus «IHTerpupoBanHas 3aiiuTa pacTCHUN»

(HaumeHoBaHUE

00pazosamenvHoll npoepammyl (RPoduib, Cneyuaru3ayus)

HanmeHnoBaHMe TMCUUILIMHbI

«MHCTpYMEHTAIBHbIE METOABI
onpeeIeHUs] OTKPBITOM HH(eKIUN»

O0BEM TUCHUIIINHBI

3 3E (108 yacoB)

Kpartkoe conep:kanue THCHHILIAHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe conepxanue pasaesioB (TeM) IMCHHILIAHBI .

UcTopusa pa3sBUTHA U
COBpeEMeHHOEe COCTOsSTHUE
OHUOJIOTUYECKOr0 METOAa
3al[UThl paCTEHUH

OcHoBHbIe GaKTOPBI PEryASILUY YUCTEHHOCTH BpeJHbIX
OPraHU3MOB. JKOJIOTHUYeCKHe 0CHOBBI 6roMeToAa. PopMebl
B3aMMOOTHOULIEHU OPTaHU3MOB B OHOLIEHO3ax.

OcHOBHBI€ IpyNIbI
eCTeCTBEeHHbIX Napa3uTOB
BpeJIUTeJIEN.
Bo3byauTesneit 6osie3Hen U
COPHSIKOB

Bupycel kak Bo30yauTe M 60/1€3HEN BpeauTeNen U
IpbI3yHOB. bakTepuasibHble, TPUOHbBIE, HEMATOHbIE U
NPOTO30KHbIe 60JIe3HU BpeguTesel. MUKpOOpraHu3Mbl -
aHTArOHMUCTBI U TUIleplapasuThl BO30yuTesel 601e3HeN.
Buosiornyeckuit MeTos 60pb0ObI C COPHOM
pPacTUTEJIbHOCTBIO

JHTOMOaru MeTo/ibl MCII0JIb30BaHUS 93HTOMOdaroB. TpuxorpaMmma,
rabpo6pakoH, 3HKap3usl, CHpdUbl, PO0JIHS

Akapudaru @uTocenyJroc. AMbUCeRyJI0C

dutodaru [lepcnekTHBbl HC01b30BaHUA. PuTOMHU3a

['eHeTHYeECKHE METO/IbI
60pbObI C HACEKOMBIMU

MeTobl cTepuin3aniu. XeMOCTEPUISHTBI. MeTOoAbI U
yCJ10BUsS NPUMEHEHHUs

TexHoJsiorus
MPOU3BOZICTBA U METO/IbI
KOHTpPOJIs1 90 PEeKTUBHOCTH
O6uoIpenapaTon

Buonectunyibl; 6M0JI0rHYeCKH aKTUBHbIE BellleCTBa B
3alMTe pacTeHUH. Y c10BUs NpuMeHeHus ; 3P PeKTUBHOCTD;
9KOJIOTUYHOCTb

Pa3paborumnkmn:

JlomeHT
ArpoOHOTEXHOIOTHYECKOTO JIETl

apTameHTa E.H. [Takuna

JIOJDKHOCTB, Ha3BaHHUE Kadeapbl TOJMNUCH WHHULUATBL, (haMUITus
JupexTop
Arpo0oHOTeXHO0J0rH4YeCKOro AenapTaMeHTa J.A. JloBiersipoBa
Ha3BaHUe Kadeapsl TOAIUCH MHHULUATBI, haMUITus




Peoples’ Friendship University of Russia

Agricultural Technology Institute



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Instrumental methods of the open infection

Volume discipline

3 3E( 108 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

History and current status of the
biological method of plant
protection

The main factors of pest population regulation. Ecological
bases of biological control. Form relationships of
organisms in ecosystems.

The main groups of natural
parasites of pests. Pathogens and
weeds

Viruses as causative agents of diseases and pests rodents.
Bacterial, fungal, nematode and protozoan disease pests.
Microorganisms - antagonists and giperparazity
pathogens. The biological method of weed control

entomophages Methods of use entomophags. Trichogramma,
gabrobrakon, Encarsia, flower flies, Rhodolite

Akarifagi Phytoseiulus. Ambiseyulyus

phytophagy Use Outlook. Fitomiza

Genetic methods of struggle against
insects

Sterilization methods. Chemosterilants. Methods and
conditions of use

The technology and methods of
monitoring the effectiveness of
biologics

biopesticides; biologically active substances in plant
protection. Operating conditions; efficiency;
environmental friendliness

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma

35.03.04 «<ArpoHomusa» (Marucrtpartypa)

Cneuunanusanus « M HTErpupoBaHHas 3alIUTa PACTCHHI»
(HaumeHo8amue 0OPA308amMeNbHOU NPOSPAMMbBL (NPOPUTL, CREYUATUZAYU)

HanmeHoBaHMe IMCHUILIMHBI

«KapaHTHH pacTeHui»

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe conep:kanue THCIHIJIMHBI

Ha3Banue pa3aenoB (Tem)
AUCHUILIHHBI

Kparkoe coaepkanue pa3aesioB (TeM) IUCHHUILVIAHBI

[Topsimok ycTaHOBJIEHUS
KapaHTHHHOT'O COCTOSIHUA
[I0CEBOB, HACAXKIEeHUH.

CTpyKTypa KapaHTUHHOM cyKObl. [[OHAATHE BHEIIHETO U

BHYTPEHHEro KapaHTHHA pacTeHUH

KapaHTUHHBIE 06'BEKTHI U
NYTH UX PAcpOCTPaHEHHUS

BpenuTenu, 6071€3HU U COPHBIE PAaCTEeHUS, He
3aperucTpupoBaHHble Ha TeppuTopuu PO. Buosorus, nytu
pacnpocTpaHeHHUs], BO3MOXHbIH yuiep6

OpraHu3anMoOHHO-
3KOHOMHYECKHEe OCHOBBI
KapaHTHWHA pacTeHUH

@yHKLIMHU KapaHTUHHBIX [10/J|pa3/e/leHUH — KpaeBblX,
pecny6/IMKaHCKUX, 06/1aCTHBIX, TOPOACKUX, MeXPallOHHbBIX
VMHCIEKIUH, 1abopaTopuid, pyMUTrallMOHHBIX OTPS/I0B,
KapaHTUHHBIX TUTOMHHUKOB

BHeIHWN KapaHTHUH

[lopsa0K UMIIOPTa, TPAH3UTA, IKCIIOPTA NOAKAPAHTUHHBIX
MaTepuasoB. /locCMOTp TPaHCIIOPTHBIX CPELCTB U TPY30B.
OcHOBHBbIE MeTO/ibl JIAOOPATOPHOM 3KCIIEPTU3BI CEMSH

BHyTpeHHUH KapaHTUH

OpraHusanus, KapaHTHHHbIE TPEOOBaHUS K MUTOMHUKAM;
MepONpUsATUS, IPOBOAYMbIE B paMKaX BHYTPEHHET O
KapaHTHHa. [lops0K ycTaHOBJIEHUSI KADAHTUHHOTO
COCTOSIHUSI MOCEBOB, HACAXKJEHUH, CKJIAJOB. XpPAHHUJIUII]

MexayHapogHoe
COTPY/ZHUYECTBO B
06J1aCTH KapaHTHHA

KoHBeH1MH U coryialieHHUs C ”HOCTPAHHbIMU
rocyziapcteamy; yyactue PO B MexxiyHapoAHbBIX
KOHdepeHIMAX U CEMHUHapax

MeTozb1 fOCMOTpaA U
3KCIepTU3bI
MO/IKapaHTUHHbIX
MEpPONPHUATHUHI

O6e33apakuBaHue NOAKAPAaHTUHHOMN NPAYKUUU. MeTo bl
o6e33apakuBaHus. AHaJIU3 UTOCAHUTAPHOrO PUCKA

MeTo bl HCC1e/lIOBaHUM

KapaHTHUHHBIX 06’ bEKTOB

JlabopaTopHbI#, BereTalMOHHbIH, 10J1€BOU

Pa3zpaborunkm:

JlomeHT

ArpoOHOTEXHOIOTHUECKOT0 IeTIapTaMeHTa

JOJIKHOCTH, HA3BAHUC Kad)e)lpm

JupexTop

Arpo0HOTEeXHOJOrHYeCKOro AenaprTaMmeHTa

E.H. ITakuua

noAMrCh WHUOHAJIbI, (1)8.MI/[J'II/I$I

J.A. JloBaersipoBa




Ha3BaHue Kadenpsl

MOAIUCH HHULKANb], GaMuIus

Peoples' Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

plant Quarantine

Volume discipline

3 3E(_108 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

The procedure for establishing a
quarantine status of crops,
plantations.

The structure of the quarantine service. The concept of
external and internal plant quarantine

Quarantine objects and the way
they spread

Pests, diseases and weeds that are not registered in the
territory of the Russian Federation. Biology, pathway,
possible damage

Organizational-economic bases of
plant quarantine

Functions quarantine units - regional, national, regional,
city, interdistrict inspection laboratories fumigation units,
quarantine kennels

External quarantine

The procedure for import, transit, export of regulated
materials. Inspection of vehicles and goods. The basic
methods of laboratory examination of seeds

Internal quarantine

Organization, quarantine requirements for nurseries;
activities carried out under domestic quarantine. The
procedure for establishing a quarantine status of crops,
plants, warehouses. warehousing

International cooperation in the
field of quarantine

Conventions and agreements with foreign states; Russian
participation in international conferences and seminars

Methods of inspection and
examination of regulated activities

Disinfection of regulated products. disinfection methods.
Pest risk analysis

Methods of research of quarantine
objects

Laboratory, growing, field

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina




Director of
Agrobiotechnology Department E.A. Dovletyarova
E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)

Cneuunanusanus « M HTErpupoBaHHas 3alIUTa PACTCHHI»
(HaumeHnosanue 06paz06ameibHOU NPOSPamMMbl (NPoghuib, cheyuaru3ayus)

HanmeHoBaHMe IMCHUILIMHBI

«MarteMaTu4eckKoe MOJC/JIMPOBAHUEC U
IMPOCKTHPOBAHUEY

O0BLEM THCHUILINHBI

3 3E (108 1acoB)

Kpatkoe cogep:xanue TUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe conepxkanue pas3aesioB (TeM) IMCHHUIIAHBI .

MeTo 0/10TUYECKHE U
TeopeTU4eCKrue OCHOBBI
MO/ieJIMPOBaHUS U
NPOEKTUPOBAHMUSI.

[lonaTne o MozensAX W MOJe/JMPOBAHUU. 3HAYEHUE
MO/IeJINPOBAHUSA B HAYYHbBIX UCCJIeJOBAHUAX 10 alPOHOMUHM.
CTtpykTypa U O¢yHKUMM Mogeau. Crnocobbl NOCTPOEeHHUA
Mojgend. Knaccudukanus MaTeMaTUYeCKUX MOJiesield U UX
XapaKTepUCTHUKA: ONMcaTesbHble (3IMIMUPUYECKHe) U
00bACHUTE/IbHBIE (TeopeTHYeCKHe), ONTUMU3ALMOHHbIE U
VMUTALMOHHbIE, CTAaTUCTUYEeCKMe U  JUHAMHUYeCKHe,
JleTEePMUHUCTHYECKHUE U CTOXaCTUYeCKHe.

CeoucTBa Mozeu. [IpyHIIMIIBI MO/Zl€TMPOBAHHUS.

JdTtanbl MOJEJUPOBAHHUSA: BBIOOP THIA MOJENU U
000CHOBaHME CTelNeHW ee CJO0XKHOCTH, pa3paboTka
CoZlep>KaHUsA MO/JleJIy, dbopmanuzanusa MO/JIeJIy,
onpejiesieHMe BHJAA (QYHKLUMHA M MapaMeTpOB MOJeJH,
OLl€eHKa a/leKBaTHOCTHU MOJeJIH, aHaJIU3 YYBCTBUTEJIbHOCTHU
MO/JieJId, UCNI0JIb30BaHUE MOJIEJIU.

CTpyKTypbl XpaHEHHUs
Y METO/IbI IOCTyTIa

CucteMbl 06paboTku AaHHbIx (CO/I). PalsoBble cUCTeMBbI
00pabOTKH AAHHBIX U TEHJAEHIUU UX Pa3BUTUSA. CTPYKTYpPbI
JaHHbiX i ®COJ| u Metoabl focTymna. Mojesb IpoCTOro
nocjenoBaTesbHOro Qaisia. HWHAekcHasa opraHusayus
¢daisa. MeTo bl MOMCKA B HHJEKCE.

MogenvpoBaHue
BBICOKONPOAYKTHUBHbIX
arpocucTeM

MogenvpoBaHue B CeJleKUUHU CeJbCKOXO031MCTBEHHBIX
KysabTyp. TpeboBaHue K MoJenu copTa. MojenrpoBaHue
NpU MJIAHUPOBAHUU YPOXKAUHOCTU KyJbTyp. OnTUMHU3aLUS
MOJIleJIM 10CeBa KyJbTyp /I pPas3/IMYHBIX YCJIO0BUU
peruoHoB. Mojenb arpoduToneHosa. Mojeau cucreM
yA0OpeHUsT M 3allUThl pacTeHUH, 06pPaAOGOTKU IOYBHI.
Ucnosib3oBaHue MO/IeJIMPOBaHUA B NpaKTHKe
peryJiMpoBaHHsl COPHOTO KOMIIOHEHTa arpoduTOIeHO30B.
MogenvpoBaHUe CBAA3U 3aCOPEHHOCTH U IPOAYKTHUBHOCTH.
Wcnosb3oBaHWe Mojiesiell Mpu pas3paboTke MNPOEKTOB
TEXHOJIOTUH POU3BO/CTBA PACTUTENbHON NPOAYKLUH.
OcHOBHbIE TEeXHOJIOTUYeCKUue 6J10KU yIpaBJieHUs
NpPOAYKLMOHHBIM IpoOLieccoM pacTeHWH. basoBad mogenb
TEXHOJIOTUM NPOM3BOJCTBA MPOAYKLUHA PAaCTEHHUEBOJACTBA.




AjanTophl K 6a30BbIM TEXHOJIOTUSIM.

ba3sbl IaHHBIX. OcHoBHBbIE NTOHATHSA 6a3 JaHHbIX. CBo¥icTBa B/I.
Tpe6oBanus k opranusanuu b/l. bBaHk JJaHHBIX.
KoMnoHeHThI 6aHKa JaHHbIX. AAMUHUCTPATOP OaHKa
JlaHHbIX. CUcTeMa ynpaBjeHUs 6a3ou saHHbix (CYB/).
YpoBHU nipe/icTaB/eHUs AaHHbIX. 2 KM3HeHHbIM [UKJI B/I.
[Ipouecc npoektrupoBaHud b/l. [[pyHLMI HUCXOAALLETO
MPOEKTUPOBAHUSA C MIOCJIeJ0BATEJbHBIMUA UTEPALUAMHU.
[IpoexTHas skcnepTu3a. AHa/IU3 TPeOOBAHUM.

Pa3zpabdorunkm:

[Ipodeccop

ArpoOHOTEXHOIOIMYECKOr0 IeTapTaMeHTa M.C. I'unc
JOJDKHOCTH, Ha3BaHUEC Ka(be,ﬂpbl IOAINCH HWHHLHAJIBI, (baMl/IJ'll/lﬂ

JAnpexTop

Arpo0HOTEeXHOJIOTHYeCKOr0 JenapTaMenTa B.B.BBeaenckuii

Ha3BaHUC Ka(bez[pbl oAU Ch WHULOHAJIbI, CbaMI/UII/ISI



Peoples’ Friendship University of Russia

Agricultural Technology Institute

SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Mathematical modeling and design

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Methodological and theoretical
foundations of modeling and
design.

The concept of models and modeling. The value of
modeling in scientific research in agronomy. Structure and
function models. Methods for constructing the model.
Classification of mathematical models and their
characteristics: descriptive (empirical) and explanatory
(theoretical), optimization and simulation, static and
dynamic, deterministic and stochastic.

Model Properties. modeling principles.

Simulation Stages: selection of the type of model and
justification of the degree of its complexity, the
development of the content model, formalization of the
model, the definition of functions and parameters of the
model, evaluation of the adequacy of the model,
sensitivity analysis of the model, the use of the model.

Storage structures and access
methods

Data Processing System (ODS). File data-processing

systems and their development trends. Data structures for
FSOD and access methods. Model simple sequential file.
The index file organization. Search methods in the index.

Simulation of high-agricultural
systems

Modeling in crop breeding. The requirement to the model
class. Simulation in the planning of crop yields.
Optimization Model for planting crops the different
conditions of the regions. agrophytocenosis model. The
models fertilizers and plant protection, soil cultivation.
The use of simulation in the practice of weed control
component agrophytocenosis. Communication Modeling
infestation and productivity.

The use of models in the development of vegetable
production technology projects.

The main technological control units a production plant
process. The basic model of technology of crop
production. Adapters to the basic technologies.

Database.

Basic concepts of databases. DB Properties. Requirements
for the organization of the database. Database.
Components of the data bank. data bank administrator.
Database Management System (DBMS). reporting levels.
Database Lifecycle. The process of database design. The




principle of top-down design with successive iterations.
Project expertise. Requirements analysis.

Developers:
Professor of
Agrobiotechnology Department

M.S. Gins

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)
Cneuuanusanus «MHTErpupoBaHHas 3alUTa PAaCTCHUI»

(HaumeHnosanue

00pasosamenvHoll npozpammsl (Mpoduis, cneyuaru3ayus)

HanmenoBanue JMCHUILIHHBI

«MeHeTKMEeHT H MAapKETHUHI»

O0BLEM THCHUILINHBI

2 3E (72 yacoB)

Kpatkoe cogep:xanue TUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILIMHBI

Kparkoe conepxkanue pas3aesioB (TeM) IMCHHUIIAHBI .

CymiHOCTb MeHe/PKMEeHTA

OnpenesieHMsT  OCHOBHBIX  TOHAATUW  MEHEJKMEHTa.
PasBuTue mnpencraBieHUd O MeHeKkMeHTe. CTpPyKTypa
COBpEMEHHOro  MeHe/pkMeHTa. Mcropus  pa3BuTHUA
MeHemkMeHTa. CymHOCTh QyHKIMU. OCHOBHble QYHKLUUU
MeHe/KMeHTa: IPOTrHO3UPOBAHUE; IJIAaHUPOBaHMUE;
CO3/laHMe OpraHU3allMOHHbIX CTPYKTYp Kak (QYHKLUA
MeHe/PKMEHTA; PYKOBO/ICTBO; KOOPAWHALMSA; KOHTPOJIb

OpraHu3anMoHHbIE
CTPYKTYpbI MEHEPKMEHTA

CyLIHOCTb OpraHMU3alMOHHOM CTPYKTYpbl. OCHOBHBIE BU/bI
OpPraHM3alMOHHBIX  CTPYKTyp: JIMHEWHas; JIMHEWHO-
mTabHas; JUBU3UOHAJIbHAs; MAaTPUYHas

[lnanupoBaHue CywHoCTb MaHupoBaHus. llenn u 3az@4u MJIaHUPOBAHUS.

JleTeJbHOCTHU OcHoBHble QYHKIMU MaHUpoBaHuUsA. [lnaH. Bujbl miaHoB.

npeAnpUsiTUs OnepaTUBHOe M CTpaTeruyeckoe TMJIAHUPOBaHUE Ha
npeanpuaTud. MeTojbl NJIaHUpPOBaHUsA. Beibop MeToga
MJIAHUPOBAHMUS.

Ctpareruyeckoe Ob6mas xapaKTepUCTHKA CTpaTeruyeckKoro ymnpaBJeHUs.

ynpaBJieHue Muccus v nenu opranusayuu; Ctpaterust pupmsl.

opraHu3anuen

PI/ICK-MeHe,ZL)KMeHT

CymHoCcTh M BHUJABI PUCKOB. I[IporHo3upoBaHUEe PHCKOB.
YrpaBJjieHue pUCKOM

MHHOBaIMOHHBIN
MEHEePKMEHT

Cy1HOCTb WHHOBAIMM. OcHOBHbIE WHCTPYMEHTbI
WHHOBAI[UOHHOI'0 MEHe/PKMEeHTa. MeTobl  OLIEHKHU
3¢pPEeKTUBHOCTH HHHOBAIUM

CymHOCTb MapKeTHHTra

CyLIHOCTb, 1€/, OCHOBHbIE MPUHIMIbI U QYHKLUH
MapkeTHuHra. Uctopusa pa3Butusa MapkeTuHra. Cucrtema
MapKeTUHroBoi nHpopmanuu. [IpoBeseHne
MapKeTHUHI0BOTO UCCJIe[J0BaHUS.

MapkeTuHroBasa cpeza

CylHOCTh MapKeTHUHIOBOU cpeabl. Ee cTpykTypa. Makpo u
MUKpPO-baKTOPBHI.

[loTpeburenb U ero
NIOBeJIeHHeE.

CywHocTh mnoTtpebuTesisi. OCHOBHble MOJeiM TMOBEJEHUS
noTpebuTeJIs. YIIpaBJeHUEe NOBEJeHUEM NOTPEOUTEIS

CerMmeHTaLUs pbIHKA

CymHocTh cerMeHTauuu. IloHATHe cerMeHTa. Kpurtepuu
cerMeHTaluu. OCHOBHbIE METO/ibl CETMEHTALUH.




CTpaTeruy MapKeTHHra. OcHOBHbIe NPUHLMIIBI CTpaTeruu MapkeTHHra. OCHOBHbIE
NOAX0/Abl K pa3paboTKe cTpaTeruu MapkeTHHra. OCHOBHbIe
MeTO/ibl CTpPaTEeruyu MapeTHUHTA.

ToBap CywHocTbh ToBapa. OCHOBHblIe BUJbl TOBapoB. Pa3paboTka
HOBOro ToBapa. OCHOBHble MeTOAbl Pa3pabOTKU HOBOTO
TOBapa.

lleHoo6pa3oBaHUe CywHocTb LeHbl UM BUAbl LeH. OCHOBHble NOJXOAbI K
11eHo0O0pa3oBaHU0. OCHOBHbIE METO/ bl IEHO0OPAa30BaHUS.

[IpoaBrxeHue ToBapa CymHocTh npojBUxKeHUsA ToBapa. OCHOBHble NPUHIUIIBI

MNpoABUXKEHHUA TOBapa. OcHOBHbIE KaHaJbl MpoABHUXKXEHUA
KaHaJsia. OCHOBHbIE METOAbI IPOABH¥KEHHA TOBAPA

Pa3zpadorunkm:

JlomeHT

ArpoOHOTEXHOIOIMYECKOr0 IeTapTaMeHTa E.B. PomanoBa
JOJDKHOCTH, Ha3BaHUEC Ka(beﬂpbl IOAINCH HWHHLHAJIBI, (baMl/IJ'll/lﬂ

JAupexTop

Arpo0MoTeXHO0JI0TH4ecKOro AenapTaMeHTa J.A. JloBiersipoBa

Ha3BaHUC Ka(bez[pbl oAU Ch WHULOHAJIbI, CbaMI/UII/ISI

Peoples’ Friendship University of Russia

Agricultural Technology Institute



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Management and marketing

Volume discipline

2 3E(_72__ hour))

Course Description

The name of the partition
discipline

Summary of sections discipline:

The essence of management

The definitions of the basic concepts of management. The
development of ideas about management. The structure of
modern management. The history of management
development. SUMMARY functions. The main functions
of management: forecasting; planning; the creation of
organizational structures as a function of management;
leadership; coordination; control

Organizational structures of
management

The essence of the organizational structure. The main
types of organizational structures: linear; linearly-staff;
divisional; matrix

Planning for the enterprise

The essence of planning. Goals and planning tasks. The
main functions of planning. Plan. Types of plans.
Operational and strategic planning at the enterprise.
Planning methods. The choice of planning method.

The strategic management of the
organization

General characteristics of strategic management. Mission
and goals of the organization; The strategy of the
company.

Risk Management

Essence and types of risks. Risk Prediction. risk
management

innovation management

The essence of innovation. The main tools of innovation
management. Methods for evaluating the effectiveness of
innovation

The essence of marketing

The essence, goals, principles and functions of marketing.
The history of the development of marketing. marketing
information system. Conduct market research.

Marketing environment

The essence of the marketing environment. Her structure.
Macro and micro factors.

The consumer and his behavior.

SUMMARY consumer. Basic models of consumer
behavior. consumer behavior management

market segmentation

SUMMARY segmentation. The concept of segmentation.
segmentation criteria. The main segmentation methods.

Marketing Strategy.

The basic principles of marketing strategy. Basic
approaches to the development of marketing strategies.
Basic methods maretinga strategy.

Product SUMMARY product. The main types of goods.
Development of a new product. The main methods for
developing a new product.

pricing The essence of the prices and types of prices. Basic

approaches to pricing. Main pricing methods.




product promotion

The essence of the promotion. The basic principles of
promotion. The main channel of promotion channels. The
main methods of promotion Product

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.V. Romanova

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)
Cneuuanusanus «MHTErpupoBaHHas 3alUTa PAaCTCHUI»

(HaumeHnosanue

00pasosamenvHoll npozpammsl (Mpoduis, cneyuaru3ayus)

HanmenoBanue JMCHUILIHHBI

«HemaToaubie 00J1€3HN»

O0BLEM THCHUILINHBI

3 3E (108 yacoB)

Kpatkoe cogep:xanue TUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AUCHHUILINHBI

Kparkoe conepxkanue pas3aesioB (TeM) IMCHHUIIAHBI .

UcTopusa pa3sBUTHA U
COBpEMEHHOEe COCTOAHUE
OM0JI0TUYECKOT0 MeTOo/a
3aLUThl paCTEHUH

OcHoBHbIe GaKTOPBI PeryasLUY YUCTEHHOCTU BpeJHbIX
OpraHU3MOB. JKOJIOTHUYeCKHEe 0CHOBBI 6roMeToAa. PopMbl
B3aMMOOTHOIIEHWH OPraHKW3MOB B GMOL|€HO3aX.

OcHOBHBIE IpyNIIbI
€CTeCTBEeHHBIX Iapa3uTOB
BpeuTeJIen.
Bo3byauTesneit 6osie3Hen U
COPHSIKOB

Bupychl kak Bo36yuTenu 60Jie3Hel BpeAuTesen U
rpbI3yHOB. bakTepuanbHble, rprbGHbIe, HEMATO/(HbIE U
NPOTO30MHbIe 60JIe3HU BpeuTesed. MUKpOOpraHu3Mbl -
aHTAroHUCTbI ¥ TUIepNapa3uThbl BO36yauTes el 601e3HeN.
Buosiornyeckuit MeTos 60pb0ObI C COPHOU
pPacTUTEJNbHOCTbIO

JuTOMOdaru MeTo/bl MCIIOJIb30BaHUS 3HTOMOdaroB. TpuxorpaMmma,
rabpo6pakoH, 3HKap3usi, CHpoUbl, POL0JIHs

Akapudaru duToceiyroc. AMOUCERYITIOC

@uTtodaru [lepcrieKTHUBBI UCNIOJb30BaHUA. PUTOMU3A

['eHeTHUYECKHE METO/IbI
60pbObI C HACEKOMBIMU

MeTOﬂbI CTepUJIN3alrH. XeMOCTepI/IJIHHTbI. METO,U,bI H
YyCJIOBHA NPUMEHEHHA

TexHosorusa
IPOM3BO/ICTBA U METO/IbI
KOHTPOJ1s1 3G PEeKTUBHOCTHU

Bronectunyibl; 61M010ru4ecKy akTUBHbIE BellleCTBa B
3alMTe pacTeHUH. Y c10BUsl NpUMeHeHus; 3P PeKTUBHOCTD;
3KOJIOTUYHOCTb

6vonpenapaToB

Pa3paborumnkmn:

JloueHT

ArpoOHOTEXHOJIIOTHYECKOT0 JenapTaMeHTa E.H. [Takuna
JOJIKHOCTH, Ha3BaHUEC Kaq)ezlpm O Ch WHUIHAJIBI, q)aMI/IJ'[I/ISI

JupexTop

Arpo0oMOTeXHO0J0IH4YeCKOro AenapTaMeHTa J.A. JloBiersipoBa

Ha3BaHUe Kadeapsl TOJINUCH WHHULUATBI, HaMUITus




Peoples’ Friendship University of Russia
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SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Nematode diseases

Volume discipline

3 3E(_108__ hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

History and current status of the
biological method of plant
protection

The main factors of pest population regulation. Ecological
bases of biological control. Form relationships of
organisms in ecosystems.

The main groups of natural
parasites of pests. Pathogens and
weeds

Viruses as causative agents of diseases and pests rodents.
Bacterial, fungal, nematode and protozoan disease pests.
Microorganisms - antagonists and giperparazity
pathogens. The biological method of weed control

entomophages Methods of use entomophags. Trichogramma,
gabrobrakon, Encarsia, flower flies, Rhodolite

Akarifagi Phytoseiulus. Ambiseyulyus

phytophagy Use Outlook. Fitomiza

Genetic methods of struggle against
insects

Sterilization methods. Chemosterilants. Methods and
conditions of use

The technology and methods of
monitoring the effectiveness of
biologics

biopesticides; biologically active substances in plant
protection. Operating conditions; efficiency;
environmental friendliness

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-m €XHO102UYeCKUIL UHCT umym

AHHOTALMS YYEBHO JUCOUTIIVHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)
Cneuuanusanus «MHTErpupoBaHHas 3alUTa PAaCTCHUI»

(HaumeHnosanue

00pasosamenvHoll npozpammsl (Mpoduis, cneyuaru3ayus)

HanmenoBanue JMCHUILIHHBI

«Opranu3anus cucrteMm
HHTErPUPOBAHHON 3aIUTHI
pacTeHuin»

O0BLEM THCHUILINHBI

4 3E (144 yacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3zBanmue pa3jnesioB (Tem)
AUCHUILINHBI

Kparkoe conepxxanue pa3aesioB (TeM) IUCHHUILVIUHBI

ITonsiTHE MHTErPUPOBAHHON
3alUTBl PACTEHUH,
OCHOBHBIE LIETIU U 33]1a41

Teopernueckre OCHOBBI MHTETPUPOBAHHOM 3aIUTHI PACTCHUM.
B3aumooTHomenus pactenuit 1 purodaros. Knumaruueckue
dbaxTopsl, dpaduyeckuii GoH, aHTPONOTEHHBIE (DAKTOPHI.
BHyTpu- 1 MEKIIOMYISIIUOHHBIE OTHOLIEHUS, UX INHAMUKA B
3aBHCHMOCTH OT ()aKTOPOB BHEIIHEH CPElbl U XO3SHCTBCHHON
JIEATEIbHOCTH YEJI0BEKA

duTormaToreHHLIN KOMITJIEKC
Ha pa3JIM4YHbIX
CEIbCKOX 03 CTBEHHBIX
KYJIbTypax

Bunosoii coctaB BpeauTeneid, 00Je3HEH U COPHIKOB Ha
OCHOBHBIX CEIbCKOXO35MCTBEHHBIX KYJIbTYPAX; XapaKTep
MTOBPEXKICHUI

Crnenuduka arpodKoCcCuCcTeM

W3MeHeHne 3HaYMMOCTH OTIENIbHBIX (DaKTOPOB CpEJIbl B
KHU3HEIEATENILHOCTH (uronaroreHoB. OCHOBHbBIE
3aKOHOMEPHOCTH (POPMHOBAHUS BPEIHON SHTOMO(ayHBI.
Hanpasnenu ajganranuy BpeJHbIX OPIraHU3MOB K YCIOBUSAM
OKPYKarOIIEH CpeIbl

JlnHamuka nomyssauun
BpPEJIHBIX OPraHU3MOB

dakTophbl, 3aBUCUMBIC H HE3aBUCHUMBIC OT IIJIOTHOCTH.
OcHoBHbI€ (a3bl B pa3BUTHH MOMYJISAINI BpeauTenel u
0ome3Hel

OcHOBHEBIE METOAbI 3alINThI
pacTeHui

ArpoTexXHUYECKUN METO, (PU3NUecKuil 1 MeXaHUYECKUI
METO/Ibl, YCTOMUUBBIE COPTA, OUOIOTUYECKUN METO/,
XUMHUYECKHM MeTo/1, KapaHTHH. Bp1Oop criocoba u MeToia
3aIUThI, KOMIUIEKCHOE MCIIOJIb30BaHUE Pa3IMYHbIX METOJOB Ha
OTJIETbHBIX CEITbCKOX03SHCTBEHHBIX KYJIbTYpax

DKOHOMHUYECKHE TOPOTH
BPEJIOHOCHOCTH

BpenonocHocTs ¢putodaro. MeTo b1 €€ OLIEHKH,
ncrnonb3oBanre DI1B 1 nHTErpupoBaHHOMN 3alUTE PACTEHUN

[IprHIMIIBI X035 CTBEHHOTO
pallOHUPOBAHUS TEPPUTOPUH

OcHOBHEBIC HpHpO,Z[HO-XOB}If/'ICTBCHHLIe 30HBI U UX
XapaKTECPHUCTHUKNU

MeTo/1bl OLIEHKH OTEPH
ypoxas

Mertoasl yuera MOpaKeHHs paCTEHUI BPEIUTEIAMU U
O0JIe3HAMH, Y4YeT 3aCOPEHHOCTH ITOCEBOB; OLIEHKA MOTEPh Ha
Pa3IMYHBIX CEIBCKOXO35MCTBEHHBIX KYIbTypax

VYyer s pexTuBHOCTH
3alIMUTHBIX MEPOTIPHUITHI

DKOHOMHYECKAS U DKOJIOTHUYCCKas OLICHKA MPUMCHCHMU A
KOMINJIEKCa CPECACTB 3alllUThI paCTeHI/Iﬁ Ha Ha3JIMYHbIX




‘ CEJIbCKOXO03UCTBEHHBIX KYJIbTypax

Pa3paborumkmn:

JlouieHT

ATpoOHOTEXHOJOTUYECKOTO JIerapTaMeHTa E.H. [Takuna
JOJIKHOCTh, HA3BAHUEC Kad)e):[pm IOAINCh WHHIHAJIBI, (1)aMI/[J'II/I$[

JupexTop

Arpo0HOTEeXHOJOTrHYeCKOro AenapTaMmeHTa

Ha3BaHue Kadenpsl MOATHCH

Peoples' Friendship University of Russia

Agricultural Technology Institute

J.A. JloBiersipoBa

HHULKANb], GaMuIus



SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Organization of the integrated plant
protection systems

Volume discipline

4 3E (144 hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

The concept of integrated plant
protection, the main goals and
objectives

Theoretical bases of integrated plant protection.

Relations between plants and herbivores. Climatic factors,
edaphic background, anthropogenic factors. Intra- and
interpopulation relations, their dynamics, depending on the
factors of the environment and of human activities

Phytopathogenic complex on
various crops

Specific structure of pests, diseases and weeds in major
crops; nature of damage

The specificity of agro-ecosystems

Changing the importance of individual environmental
factors in plant pathogens life. Basic laws formiovaniya
harmful entomofauna. The directions of adaptation of
organisms harmful to the environment

The dynamics of pest populations

Factors dependent and independent of the density. The
main phases in the development of populations of pests
and diseases

The main methods of plant
protection

Farming methods, physical and mechanical methods,
resistant varieties, biological method, chemical method,
quarantine. The choice of the method and the method of
protection, comprehensive use of various methods on
individual crops

Economic threshold

The harmfulness of herbivores. Methods of its assessment,
the use of EPO and in integrated plant protection

The principles of economic zoning

The main natural-economic zones and their characteristics

Methods of assessment of crop
losses

Methods of Accounting destruction plant pests and
diseases, taking into account contamination of crops;
estimates of losses on various crops

Accounting for the effectiveness of
protective measures

Economic and environmental assessment of a package of
plant protection products on different crops

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.N. Pakina

Director of
Agrobiotechnology Department

E.A. Dovletyarova




DedepanvHoe 20cy0apcmeenHoe a8moHOMHOe 00Pa308ameNbHOe YUpe#cOeHUe
svicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

Azpapno-mexHonozuueckuil UHCIMumym
AHHOTAIIUA YYEBHOM JUCITATIIUHBI

O0pa3zoBarenbHas mporpaMma
35.03.04 «<ArpoHomusa» (Marucrtpartypa)

Cneuunanusanus « M HTErpupoBaHHas 3alIUTa PACTCHHI»
(HaumeHoBaHUE 0OPA308AMENLHOU NPOSPAMMBL (NPOPUTDL, CREYUATUZAYUL)

HanmeHnoBaHue TMCUUIIHHBI «Pabora c sureparypoi u opopmiieHue
pYKomuceii»
O0BbéM IMCHUIIIMHBI 4 3E (144 yacoB)

Kpartkoe conep:kanue THCIUNINHBI

Haspanue pa3aenos (tem) | Kparkoe cogep:xanue pa3esioB (TeM) IMCHUIIMHBI:
AUCHUILIMHBI

Pa6oTa c Hay4yHOMI Co6op ¥ coxpaHeHUe Hay4YHOU nHopMaLuu. Pabora B
JIUTEpaTypou npodeccuoHalbHbIX NPOPUIbHBIX U 001leHayYHbIX

6ubMoTekax. PaboTa ¢ 3JIeKTPOHHBIMU peCypCcaMH.

CTpykTypa paboThI [IpaBuna odopmieHuss pykonucd. THUTYJIbHBIN JIKCT.
OrsiaBneHve. BBenenwe. 0630p JUTEpaTypbl. YC/IOBHS,
Matepuasibl  (0OBEKTHI) M MeTOJUKa MpOBeJeHUs
ucciaefnoBaHui. [1aBbl OCHOBHOM (3KCIlepUMEHTaJIbHOM)
yacTd. 3ak/oyeHHe (06CyKJeHHe pe3yJbTaToB). BbIBOAbL
Bbubinorpadpuyeckuit CIIUCOK HCI0JIb30BAHHOU

JuTepaTypsl. [IpuioxeHue.

Pedepar O61as xapakTepucTuka. [locsieoBaTeIbHOCTh
BbINoJIHEHUA. Onipe/iesieHue TeMbl . [l0Ar0OTOBUTEIbHBIN
sTan. PaboTa Haj TekcToM pedepara. 3aKJI0UYUTENbHBINA
atal. [loaroroska goknaajga. [logroroBka K 3amure 1

3auuTa pedepara.

KypcoBas pa6ora O61as xapakTepucTHka. [locsejoBaTeIbHOCTb
BbINOJIHeHUA. OnipesiesieHue TeMbl . [loATOTOBUTEIBHBIN
stan. PaboTa Haj iuTepaTypHbIM 0630pPOM KYpPCOBOU
pab6oTbl. PacyeTHas yacTb. 3aK/IOYUTEIbHbIN 3TAIl.

[TogroToBka gok/aazAa. [loAroToBKa K 3aljUTe U 3alllMTa




KypCOBOH paboThl

JlunsioMHas (BbINyCKHasA)
paboTa Kak
KBa/IMPUKALLMOHHOE

HccjieanoBaHue

O6masa xapaktepucTuka. [lociesoBaTes1bHOCTD
BbINIOJIHEHUA. Onpe/ie/ieHHe TeMbl U HAy4YHOTO
pykoBoauTeis. [logroroButebHbIN 3Tan. PaboTa Haz
JINTePATyPHBIM 0630pOM JAUIIJIOMHOM (BBINMYCKHOU
paboThl). JKCepuMeHTa/IbHasA / pacyeTHas 4YacTh.
JKOHOMMYECKAs YacThb. 3aKJHYUTEJNbHBIN 3TAIl.
[loaroToBka gokJazga. [logroToBka K 3allidTe W 3aluTa

JIUIJIOMHOU (BBINYCKHOM) paboThI

Hay4Hble ny6aukanuu

[ToHsaTHA, PyHKIUH, OCHOBHBIE BU/Ibl. Te3MCbl HAYYHOTO
Jloksnaza /coobuieHus. HayuyHas ctaTbs. MeToguka
MOATOTOBKHU M 0popMJIeHUs NybanKauun. TexHuka

HaIllMCaHHA TEKCTOB.

[IpesenTanus paboT

O611as XapaKTepuCcTHKa Aokaaga. CTpyKTypa JoKaa/a.
dopMyIMpOBKa aKTyaJIbHOCTH, 1ieJ1Y, 33714, HAy4HOH
HOBU3HbI paboThl. [loAroToBKa My6GJIMYHOrO JOKJIAAA.
[IpesenTanus, opopmyieHre pe3yabTaTOB UCCIEJOBAHUH,

WJIJIOCTPATUBHOTO U TabJIMYHOTO MaTepHaJia.

PELIEHBI/IpOBaHI/Ie

CTYAEHYECKHUX pa60T

HpI/IHLU/Il'IbI H 3THUKA pelleH3WpPOBAHHUA. MeTO,U,I/IKa
MNOATOTOBKH PELEH3UH. CprKTypa peneH3nu.

PelieH3MpoBaHUe AUNJIOMHbBIX PaboT.

PazpaboTumnkm:

JlomeHt

ArpoOHOTEXHOIOTMYECKOT0 IeTIapTaMeHTa E.B. PomanoBa
JIOJDKHOCTB, Ha3BaHHUE Kadeapbl TOJINUCH HMHULMATBL, paMUTHs

Jupexrop

Arpo0HOTEeXHOJIOrHY€eCKOro JenapTaMeHTa J.A. loBjeTsipoBa

Ha3BaHHUC Ka(i)e}]pm O Ch WHUIHAJIBI, (bawmnnﬂ

Peoples’ Friendship University of Russia

Agricultural Technology Institute




SUMMARY ACADEMIC DISCIPLINES

Graduate school Agriculture

Specialization “Integrated Plant Protection”

Educational program

Name of the discipline

Work with the literature and preparation of
the manuscript

Volume discipline

4 3E (144  hour.)

Course Description

The name of the partition
discipline

Summary of sections discipline:

Working with scientific literature

Collection and preservation of scientific information.
Employment in professional and specialized general
scientific libraries. Working with the electronic resources.

The structure of the work

Rules manuscript decoration. Title page. Table of
contents. Introduction. Literature review. Terms of
materials (objects) and methods of research. The heads of
the main (experimental) part. Conclusion (discussion of
results). Conclusions. Bibliographic list of references.
Application.

abstract

General characteristics. The sequence of execution.
Definition theme. Preparatory stage. Work on the text of
the abstract. The final stage. Preparation of the report.
Preparations for the protection and defense of the essay.

Course work

General characteristics. The sequence of execution.
Definition theme. Preparatory stage. Work on the review
of the literature course work. Estimated part. The final
stage. Preparation of the report. Preparations for the
protection and defense of course work

Diploma (graduation) work as a
qualification study

General characteristics. The sequence of execution.
Defining the topic and scientific supervisor. Preparatory
stage. Work on the review of the literature thesis (final
work). Experimental / calculated part. The economic part.
The final stage. Preparation of the report. Preparations for
the protection and defense of the thesis (graduation) work

Scientific publications

The concepts, features, basic types. Abstracts of scientific
report / message. Research Article. Methods of
preparation and execution of the publications. Technique
of writing texts.

Presentation of papers

General characteristics of the report. Structure of the
report. The wording of the relevance, objectives, tasks,
scientific novelty of the work. Preparation of a public
report. Presentation, design studies, illustrative and tabular
material.

Reviewing student work

Principles and ethics review. Methods of preparing the
review. The structure of the review. Reviewing theses.

Developers:
Assosiate Professor of
Agrobiotechnology Department

E.V. Romanova




Director of
Agrobiotechnology Department E.A. Dovletyarova




