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The main difference between the new standards is their reliance on the active component
of the educational content, which defines novelty and modernity. Currently, the educational
coverage of students is carried out under the guidance of a teacher, including active activities.
Partial search activity of students, which can be implemented in the form of problem-based
learning and laboratory classes with the participation of a teacher during seminars; independent
research under the guidance of a teacher during writing when conducting research in scientific
circles and industrial laboratories; writing term papers and graduation projects. Diptera are
major contributors to the maintenance of plant diversity through their participation in pollination
systems and networks. Diptera are rich in species with specific microhabitat or breeding-site
requirements, conferring a high potential for habitat-quality assessment and conservation
planning. As expected for a ubiquitous group with diverse habits and habitats, the Diptera are of
considerable economic importance. Pestiferous groups can have significant effects on agriculture,
animal and human health, and forestry. Other groups can be a general nuisance when present in
high numbers or because of allergic reactions to detached body setae. Despite these negative
effects, flies have a valuable role as scavengers, parasitoids and predators of other insects,
pollinators, food for predators, bioindicators of water quality, and tools for scientific research.

Keywords: educational program, agronomist, research method, entomology, diptera,
Tachinidae, tachinin, parasites.

Introduction

The fundamental difference between the standards of the new generation is their reliance
on the activity component of the educational content, which determines its innovativeness and
modernity. Nowadays, it is increasingly necessary to organize training sessions involving active
independent activity of students under the guidance of a teacher. Acquired skills contribute to the
development of logical thinking, motivation of educational activities, the ability to independent
creative research and the acquisition of professional skills [1].

The methods by which students search and explore problems, creatively acquire and apply
knowledge, include heuristics and research. When using a similar construction of the material,
structural elements, the order of questions, instructions, questions, tasks in the process of
implementing the heuristic method, they perform a guiding function and are proactive. Thus, the
essence of the heuristic method is that cognition

The new material is learned not by the teacher, but by the students themselves, under the
guidance and with the help of the teacher. When using the research method, questions are asked
at the end of the stage, after most students have solved the problem. Thus, search and research
methods are variants of problem-based learning. There are several levels of problem-based
learning, among which the highest is the level of creative activity, in which students are able to
perform independent work, find a new way to solve learning problems, make independent
generalizations and invent [2].
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Currently, the population of our planet is approaching 7 billion, and by 2020 its number
may reach 8 billion people. On the other hand, the effectiveness of plant protection in the world is
on average less than 50%, and in the Russian Federation — 30%. Currently, it is known that only
about 10,000 species of harmful insects and 120,100 species of fungi and bacteria live on the
planet. Despite modern methods of combating harmful organisms, in recent years the cost of losses
from them has been almost the same - about 1/3 of the cost of the resulting plant products. There
are many reasons why it is possible to obtain an appropriate amount of food, one of which is, first
of all, the long-established trophic relationship of cultivated plants with bursitis [3].

Agricultural entomology is very closely related to many agronomic disciplines, such as soil
science. It is known that the soil environment is a habitat and food for many soil-forming pests;
agricultural and scientifically based crop rotations prevent the accumulation of pests such as bread flies,
grain beetles, legumes, yellow tychius, etc.; crop production - many plants are a source of food for pests.
; agrochemistry Some fertilizers indirectly or directly hinder not only the growth and development of
plants, but also the development of certain plants such as boron and succinic acid, which reduce the
number of aphids. Examples can be given from other agronomic disciplines related to entomology [4].

The main task of beekeeping is to manage the factors affecting the productivity and
viability of the bee family in order to obtain maximum production from bees with minimal labor
and money and to achieve effective work of families on pollination of entomophilic crops.

The methodological foundations of the research are the development of skills in
determining the object and subject, the formation of goals, objectives, clarification of terms and
concepts. It is necessary to learn how to draw up a research plan, choose methods for collecting
and processing material, and present the results for use in teaching and scientific activities. The
inclusion of software in research activities makes it possible to identify the essence of the
phenomena being studied and determines growth, both professional and personal. Teachers need
to instill research skills in students — to determine the formulation of relevant tasks, the scientific
value and importance of research results for practical activities [5].

Materials and methods

Insect sampling is also sometimes referred to as scouting or monitoring. Why is sampling for
pest and beneficial insects so important? Because it is of utmost importance for farmers and pest
managers to understand insect activity in their crops and fields before they can make cost-effective and
environmentally sound pest management decisions. Remember the underlying concept of Integrated Pest
Management (IPM) is that no action is taken against a pest unless the pest is present and poses a threat
to the crop. Thus, the main objectives of insect sampling (pest and beneficial) are to:

- Detect species that are present

- Determine their population density

- Determine how they are distributed in the field

Insect Sampling Techniques

There are many different insect sampling techniques and sampling equipment that can be
used to detect insects in the air, on plants, and even on and beneath soil. Check the Appendix at
the end of this article for references that provide a thorough overview of the various insect
sampling techniques.

Row crop growers often use sweep nets to sample insects on plants like soybeans and
cotton, because sweep sampling (i.e. a given number of sweeps per sampling location) is quicker
and more cost effective for larger fields than inspection of individual plants. Small-scale vegetable
growers more commonly sample a given number of individual plants per sampling location in the
field. In this module we’ll focus on sampling methods that will provide a “relative” estimate of
insect population density based on the sampling unit (i.e. numbers per leaf, per plant, etc).

Tachinids are found in almost all terrestrial habitats around the world, including deserts,
forests, meadows, mountains, and can sometimes make up a significant proportion of flies
observed in certain habitats. Tachinids are mouse-like straight-winged diptera belonging to the
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superfamily estroideae along with such groups as blowflies (Sarcophagidae), bottle flies
(Calliphoridae) and bot flies (Oestridae) [6].

Looking at all these tricks, it immediately becomes obvious that there are species that lay
eggs in the host, the so-called direct oviposition, while others lay their offspring away from the
hosts, indirect oviposition. With direct oviposition, we have species that lay eggs on the host, and
others that do so by injecting them into the victim's body. The latter, since they do not have
perforated ovipositors (homologous to the stings of wasps and bees), have developed a structure
of sternites (body segments) that replaces one of them. The origin of these perforating structures
may be related to the evolutionary advantage that eggs are not destroyed by the host and are not
lost when they attach to the old cuticle immediately after molting of the host [7].

Many different insect characteristics are used by taxonomists to identify and classify
insects including wing number, wing shape and venation, structure of antennae, legs or tarsi,
mouthparts, and internal structures like genitalia. You are in luck that a course on insect taxonomy
is well beyond the scope of this article. However, with some practice and knowledge of available
resources you will soon become an “expert” at identifying insects in your field [8].

Tools to aid in identification:

= Hand lens — aids in identification of tiny insects and arthropods like thrips, minute pirate
bugs and mites

= Digital camera — you can use a digital camera to take and record insect images that can
be sent to the local extension office for identification. Once the insect is identified the digital image
can be labelled and saved for future reference

= Small vials with alcohol — useful for preserving specimens that are sent off for
identification

Results and discussions

As holometabolous insects that undergo complete metamorphosis, all Diptera have a life cycle
that includes a series of distinct stages or instars. A typical life cycle consists of a brief egg stage
(usually a few days or weeks, but sometimes much longer), three or four larval instars (usually three
in Brachycera, four in lower Diptera, and more in Simuliidae, Tabanidae, Thaumaleidae, and a few
others), a pupal stage of varying length, and an adult stage lasting from less than two hours
(Deuterophlebiidae) to several weeks or even years (some Pelecorhynchidae) (Figure 1).

Figure 1 — Adult Diptera
9
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(a) Tanyderidae (Araucoderus) habitus, dorsal view. (b) Axymyiidae (Axymyia), lateral
view. (c)Limoniidae (Prionolabis) mating pair, oblique-dorsal view. (d) Bibionidae (Bibio)
habitus, oblique-lateral view. (e) Culicidae (Culex) feeding on ranid frog. (f) Empididae (Empis)
habitus, lateral view. (g) Pipunculidae taking flight, oblique-lateral view. (h) Micropezidae
(Grallipeza) habitus, lateral view. (i) Diopsidae (Teleopsis) head, frontal view. (j) Conopidae
(Stylogaster) mating pair, lateral view. (k) Asilidae (Proctacanthus) feeding on dragonfly, oblique-
dorsal view (l) Sarcophagidae (Sarcophaga) habitus, dorsal view. (m) Scathophagidae
(Scathophaga) habitus, oblique-lateral view. (n) Stratiomyidae habitus, lateral view. (0)
Calliphoridae (Hemipyrellia) habitus, frontolateral view. Images by G.W.C. (a-c, h, i, m), S.
Marshall (e-g, j, k), M. Rice (d), and I. Sivec (I, n, 0). (See color plate section for the color
representation of this figure).

As expected for a ubiquitous group with diverse habits and habitats, the Diptera are of
considerable economic importance. Pestiferous groups can have significant effects on agriculture,
animal and human health, and forestry. Other groups can be a general nuisance when present in
high numbers or because of allergic reactions to detached body setae. Despite these negative
effects, flies have a valuable role as scavengers, parasitoids and predators of other insects,
pollinators, food for predators, bioindicators of water quality, and tools for scientific research.

The taxonomic and ecological diversity of the lower Diptera is reflected in their wide range
of larval feeding habits, which encompass nearly every trophic group. Many groups consume live
plants (e.g., Cecidomyiidae and some Tipuloidea) or decomposing plant fragments or fungi (e.g.,
Mycetophilidae, Sciaridae, and many Tipuloidea). Others feed on decaying, fine organic matter
and associated microorganisms (e.g., many Chironomidae). The larvae of some aquatic families
(e.g., Blephariceridae and Thaumaleidae) use specialized mouthparts to graze on the thin film of
algae and organic matter on rocks and other substrates.

Many families contain a few predaceous species, whereas the larvae of some groups (e.g.,
Ceratopogonidae) feed primarily or exclusively on other animals [9].

Nearly all of these trophic groups are represented in the diverse family Chironomidae
(more than 7000 species) and superfamily Tipuloidea (more than 15,000 species). Their trophic
diversity and numerical abundance make the lower Diptera an important component in aquatic and
terrestrial ecosystems, both as primary consumers and as a food resource for other invertebrates,
fish, amphibians, reptiles, birds, and mammals. Chironomidae, which in aquatic ecosystems are
often the most abundant organisms in both numbers and biomass, can be especially important in
ecosystem functioning [10].

We believe that sciarids are susceptible to game, by which we mean the directional
movement of many species of this species (in particular, larvae) from one place to another. When
the "larval bands" move, the sciarides disperse, thereby thinning out the clusters and reducing
competition for food resources.

But at the same time, we must not forget about resettlement, which most often means the
removal of some individuals from the population of others. Settlement in sciarids is most often
associated with the active movement (running and flying) of the imago over various distances. At
the same time, dissipating sciarid imagos can move to a habitat where their continued existence
will be possible. Therefore, when studying sciarids as representatives of small diptera, we do not
make clear distinctions between migration and settlement.

Studying the biology of Bradysia fenestralis Ztt. and Bradysia dalmatina species, and also
by observing sciarids in natural conditions, we noticed that females and males behave differently
when they are disturbed. When people walk on the ground, inspect woody and shrubby vegetation,
fallen leaves or mushrooms, males run away from the source of danger. The females either crouch
to the ground and fold their wings, or try to fly as far away as possible. Usually, mowing with an
entomological net when catching sciarids is carried out at a height of 1-2 cm from the ground
surface to a height of 50 cm. The height of the honeycombs reaches 50 cm. However, sciarids can
fly much higher. The study of detritus shows that the number of individuals in a population varies
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and depends on the biotope, year and month. The number of individuals may depend on the
influence of environmental conditions on the population. An increase in the number of females in
a population leads to the stability of the population in the environment and its prosperity, while a
decrease in the number of females leads to a decrease in the number of individuals and the
population itself.

Conclusion

In conclusion, studying the biology of Bradysia fenestralis Ztt. and Bradysia dalmatina species,
as well as observing sciarids in natural conditions, we noticed that females and males behave
differently when they are disturbed. When people walk on the ground, inspect woody and shrubby
vegetation, fallen leaves or mushrooms, males run away from the source of danger. Females.

They either crouch to the ground and fold their wings, or try to fly as far away as possible.
Usually, mowing with an entomological net when catching sciarids is carried out at a height of 1-
2 cm from the ground surface to a height of 50 cm. The height of the honeycombs reaches 50 cm.
However, sciarids can fly much higher. The study of detritus shows that the number of individuals
in a population varies and depends on the biotope, year and month. The number of individuals may
depend on the influence of environmental conditions on the population. An increase in the number
of females in a population leads to the stability of the population in the environment and its
prosperity, while a decrease in the number of females leads to a decrease in the number of
individuals and the population itself.
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ATPOHOMUS BOUBIHIIA BAKAJTABPUAT CTYJAEHTTEPI YIIIH
IHTOMOJIOI'UA KYPCBIHIA 3EPTTEY 91ICIH KOJITAHY
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Kana cmanoapmmapowviy 6acmol atblpMaubLIblebl-01aPObIH HCAHAUDBLIOLIK NeH Ka3ipel
3aMaHObl AHLIKMAUMBIH OLiM Gepy MA3MYHbIHbIY OeiceHOi KomnoHewmine cyuienyi. Kasipei
VaKblmma oKyuvliapovl Oinim bepymen Kammy OenceHol Kbizmemmi Koca anéanod, OKblmyuiblHblH
bacwbinvievimer  Jcyzeze  acvipvliaovl. Cemunap cabakmapvl Ke3iHOe — OKblMYULbIHbIY
KAMblLCYybIMeH NPOOIeMAablK, OKbIINY JHCIHE 3ePMXAHANBIK cabakmap mypinoe Jcy3eae acbipbliybl
MYMKIH cmyOenmmepoiy iwinapa izoey b6eicenoinici, blivlMu yiipmenepoe HeaHe OHepKacinmix
3epmxananapoa 3epmmeynep JAcypeizy KeziHOoe MamiHOep a3y Ke3iHOe  OKbIMYULbIHbIHY
JrcemeKuliniciver 0epoec 3epmmeyiep JHCYypeizy; KVPCMbIK HCYMbICMAP MeH OUNIOMObIK
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acodanapowl xncazy. biz zepmxananviy cabaxmvl npobremaza 6agblmmangan OKbimy 0iCiH-
3epmmey A2POHOMUSCHIH, JHCOEAPbL KYPC CMYOeHmmepiHe aPHANEAH DHMOMONO02Us KYPCbIH
3epmmey0iy 3amanayu 20icin Kondana omwipvin dHcacaovl. Cabakma cmyoeHmmepee YiKeH
MONMbLH MbICATLIHOA JHCIHOIKMEPOiy napazummepin sepmmey ycuinoliowl. Diptera, Tachinidae -
3UAHObL MONMAP AYbLL WAPYAUBLIBIZbIHA, HCAHYAPAAP MEH A0aM OEHCAYIblebIHA HCIHE OPMAH
WapyauvLibl@blHA atmapavlkmatl acep emyi MymKin. backa monmap ken meauwepoe 6012aH Ke30e
HeMece OeHede2l KaObIpuaKmManeaH KblIUbIKMAapea ailepeusiivlk peakyusnapea oauianblcmol
AHCANBL KUBIHOBLK, MYObIPYbl MYMKIH. OCbl HCAZLIMCBL3 CAN0APEa KApamacmat, ubloObIHOAp KOKbIC
AHCUHAYWBIIAD, — NAPASUMOUOmMap  JHcoHe  6acKka  JHCOHOIKMepPOiH — IHCbIPMKbIUMADYL,
MO3aHOAHObIPELIUMAD, JKbIpPMKbIUMAapea apHAIean asvlk, Cy CANACLIHbIY OUOUHOUKATNOPAADLL
JHCIHE LLILIMU 3epmmey KYpanioapvl peminoe Manbi30bl po.i amkapaobi.

Tyiiin ce30ep: 6inim bGepy Oazoapramacvl, azpoHomus, 3epmmey 20iCi, IHMOMOIO02Us,
ounmepa, Tachinidae, maxunun, napazummep.

HNCITOJIb30BAHUE METOJA HCCJIIEJOBAHUA B KYPCE S9HTOMOJIOT' MU
JJIAA CTYJAEHTOB BAKAJIABPUATA 110 ATPOHOMUH
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OcHOBHBIM — OmaUYUeM HOBbIX CMAHOAPMOS8 SGNAemcs Uux Onopa Ha aKMueHyH
COCMABIAIOWYIO COOEPACAHUSL 0OPAZ08AHUSL, KOMOPASL ONPEOeIsient HOBU3HY U COBPEMEHHOCb. B
Hacmosiee 8pemsi 00PA308AMENbHBIL OX6ANM YUAUWUXC OCYWECMEILemcss H0O0 PYKOBOOCHBOM
npenooasamens, GKIOYAS AKMUBHYIO OesimelbHOCmb. Yacmuunas nouckosas axKmueHOCHb
CMYOeHmos8, KOmopas Mmoxcem Obimb peanuzosana 6 Qopme npooaeMHoc0 o00y4yeHus u
J1AOOPAMOPHBIX 3aHAMULL ¢ Yuacmuem Npenooasamenss 60 6pemMsi CEeMUHAPCKUX 3aHAMULL;
CAMOCMOSIMENbHbLE UCCTIE008AHUSL NOO PYKOBOOCMEOM NPEnooasamens 60 6pems HANUCaHus
MEKCMO8 NpU NPOBEOEeHUU UCCIEO08AHUL 8 HAYYHBIX KPYIHCKAX U NPOMBIULTIEHHBIX 1AO0PAMOPUsIX,
HAnucamue Kypcoeulx pabom u OUNJIOMHbIX BPOEKmos. [[8YKpblible HOCAM 3HAYUMENbHBIL BKI1AO
8 N0O0ePIHCaHUe PA3HOOOPA3UsL PACIEHULL, YUACMBYSL 8 CUCIEMAX U CeMSIX ONblIeHUs. []8YKpblible
bocamvl 8UOaAMU, KOMOPbLEe NPEOBABTAIOM 0CODbIE MPEOOBAHUS K MUKPOOOUMAHUAM UTU MeCmam
DPA3MHOMNCEHUsL, 4O 0becnedusaem GblCOKUL NOMeHYUa 0Jisk OYeHKU Kauecmaa cpeodbl 0OUmanus
U  NIAGHUPOBAHUSL NPUPOOOOXPAHHbLIX Meponpusmut. Kax u ooxcuoanocy O0nsi  wupoko
PACRPOCMPAHEHHOU 2PYNNbL C PA3HOOOPA3HBIMU NPUBLIUKAMU U MECMAMU 0OUMAHUS, O8YKPbLIble
UMEIOm 8ANCHOE IKOHOMUUECKOe 3HaUeHue. Bpeduvie epynnvl Mocym oKazvléams 3HAYUMENIbHOe
8030elicmaue Ha CelbCKoe XO03UCMB0, 300P08be HCUBOMHBIX U Yelo8eKd, d MAKdice JeCHOe
xo3siicmeo. [[pyeue epynnol Mo2ym 6bi3vléanb 00ULYI0 HENPUSIMHOCTb, KO20Ad NPUCYMCMEYION 8
OonbUIOM KOMUYecmBe WU U3-3a ANIePeULeCKUX Peakyuli Ha OMCI0UBUIUECS WEemUHKU Ha meie.
Hecmompsi ma smu necamusHvle nociedcmeus, MyXu Usparom GadCHYI0 pOlb 6 Kadecmee
nadanbWuKos, napa3umoud08 U XuwHUKo8 Opyeux HACeKOMblX, ONbLIumeneu, nuwu O
XUWHUKOB, OUOUHOUKAMOPO8 KAYeCmed 00bl U UHCIPYMEHMO8 Ol HAYYHBIX UCCAe008AHUIL.

Kniouesvie cnosa: odopasoeamenvHas npocpamma, AaZpPOHOMUS, MemOO UCCIe008aHUS,
sHmomonocus, 08ykpwLivle, Tachinidae, maxunun, napazumeol.
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