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I. GENERAL PROVISIONS
i [he entrance exam for admission to the degree of Doctor of Philosophy in the
specialty 183 "Environmental Protection Technologies" is conducted to assess the
| readiness ol the applicant 1o obtain the degree of Doctor of Philosophy in this specialty.
The lollowing sections are included in the entrance exam: environmental monitoring,
modeling and forecasting of the environment, environmental safety., basics of
cnvironmental  protection  technologies, technoecology, environmental impact
| assessment. technologies for the utilization and disposal of industrial waste, processes
| and devices ol environmental technologies, environmental biotechnology, and

¢ development strategy.,

sustainab
I'he test lasts 80 minutes,

2. VYPICAL QUESTIONS FROM THE SECTIONS COVERED IN THE EXAM

Environmental monitoring: Global environmental monitoring system. Types
and levels of monitoring. Organization of the state environmental monitoring system
wine. The system of state air monitoring in Ukraine (definition, object, system

objectives. structure). The system ol state water monitoring in Ukraine
(delinition, object, purpose, objectives, structure). State land monitoring system in
Ukraine (delinition, object, purpose, tasks, structure).

Vodeling and forecasting of the environment: Modeling of the main indicators
for assessing the level of air pollution from stationary sources. Modeling of the main
ndicators Tor assessing water pollution by wastewater discharges from stationary
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Environmental safety: The most important global problems of mankind,
causes. and solutions. LEnvironmental indicators characterizing the state of the
seosvstem. Classification of environmental situations, scheme of formation, factors



Ciken into account in the assessment ol environmental situations. Types of
anthiropouenic environmental  pollution. Nature ol oceurrenee, impact on - the
civironment and humans. The role of ceonomic sectors i the emergence of
aoceonmental problems. Favironmental  consequences ol military  operations.
pvironmentad emergencies,  The relationship between  danger and - seeurity.
Ylethodology of risk analysis and assessment. Environmental situations: types, genc ral
weleme ol formation. Measures 1o prevent and overcome environmental emergencics,

Basies of environmental protection technologies: Allernative energy sourees.
Sotechnology - the standard ol waste-Tree production. Geotechnology, Purilication of
Hidusirial emissions rom acidic impurities (COa, ThS, SOx NOy). Methods and
Jeviees for cleaning gas emissions from solid particles. Fnvironmental impacts ol
industries and methods of protection: oil and gas industry, transportation, chemical
dustry. energy. Mechanical methods ol wastewater  Lreatment (liltration,
i “1‘.;1{01}) Methods ol intensilication ol selling  processes  (coagulation,
Hoveulatony, Wastewater treatment by otation and clectroflotation. Electrochemical
iEi'\fH'i:id.\xii waslewaier freatiment,

fechnoecology:  Lnvironmental  consequences ol biosphere pollution.
Gieolechnosogy. bnvironmental impacts of industrics and methods ol protection: oil
wid oas dndustey, transportation,  chemical industry, electricity, metalturgy and

building. construction materials, forestry, woodworking and pulp and paper
ddustn ., Jight industry, housing and utilities. Fow-waste and zero-waste pr oduction.
ie ‘huologies for utilization and disposal of industrial waste: Waslc gener ation
and characteristios. Waste management hicrarchy. Mechanical methods ol preparation
and recovery (utilization) of waste. Principles of operation of clectric und magnetic
Loparation olants in the preparation ol waste lor treatment. Thermal methods of wasle
rovon ony catilizatdony: incineration, gasilication, pyrolysis. Biological methods ol
Waste reatment: composling, anaerobic treatment. Methods ol recovery (utitization) of
pui ceric waste, Methods ol recovery (utilizationy ol rubber waste. Mcethods ol
Coh e rentment. Methods of treatment oFanimal waste. Methods of treatment

NRENIS \zilzs. \Vetheds ol preparation and treatment of household waste: sorting,
mechanieal and biologicul processing, incineration,

Fnvironmental  fmpact  assessment:  lnvironmental  impact o assessment
procedure. Timing and  stages of the impact assessment procedure. Strategic
Cmmental assessment, Methods, for assessing the impact on o ceosystem
somponents (atnosphere, water resourees. geological cnvironment, soils, nature

H
i

P SR
AT R ERTY

PUsCives L
trocesses and devices of environmental teehnologies: Fundamentals ol applicd
mumulim Separation ol heterogencous  systems. Heat exchange  processes.
aporiation and condensation, Mass transler processes. Absorption. Adsorpiion. fon
cocie 1 xtacton, Membrane separation,
cavironmentsl  biotechnology:  Biological  agents  and substrates of
biotechnotogy. Overview ol the areas ol application of blotechnological processes.
Lardwars cquipment of biotechnological processes. Biochemical processes of gas ow
e Cen Bioremediation of contaminated environments. Envisonmental safety of
wochinoioey production,




sestwinable development strategy: Sustainable development: formation ol the
Caveopn wlobal problems, documents ol the world  community. Quantitative
Sesesaiment of ststainable development ol sociely,

3. STRUCTURE OF EXAMINATION TASKS

e trekel structure ineludes S0 guestions ol the same difficulty tevel tan average
O S cuestivis Tront eaeh seetion ), Lach question contains one correctanswer, A sample
wcam task and answer sheet are provided in Appendices | and 2.

4 CRITERIA FOR EVALUATING ANSWERS

e ©ommission evaluates the applicant's written answers Lo the test tasks on a
106-200-point scale, Applicants who score less than 100 points receive an
ansatisiaetory erade and are not allowed to participate in the competitive sefection
Srocess, Applicants with 100 or more points are allowed to participate in the
MR AN Live selevtion,

Fa oltdin a pusitive scote in the pmlusmlml ¢xam, an dppl]u ML must pass the
Gt st threshobd of 30% of te tal number of test points.

Leat points are avarded foreach correct unswer to a task, and O points are awarded
ot neorrect answer. The obtained test scores for the professional exam: are
cotverted Lo a 100-200 point scale (rounded to the nearest whole, according to the rules
G emativad rounding paceording to the Tollowing algorithm:

ORE ()min ! j( ' (N o l)'\ \-’\r’hL‘]’L‘

() seure from a professional entranee examination on a seale ot 100-200
pUINLs:
Clior minimum score from the prolessional entrance examinalion on a

seale of 100-200 points. al which the applicant is ailowed to
participate in the L,ompuiltm seleetion;

e cocllicient ol conversion ol test scores o a seale ol 100-200
sl s e

k= 100700 (1 =1))

minimum permissible test threshold with an accuracy ol 0,01, which
5 osebin the range from O o 1, but not less than 0. 14,
Jie totad number ol test points that an applicant can receive during a
prolussional entrance examination;

ﬁ‘\ the number ol test points that the applicant reecived during the
prolessional exam,



srovided that i the number ol test scores received by the applicant during the
protessional exam (N) is "0, the applicant receives an unsatislactory grade and is not
Alowed woturther participate in the competitive sclection,

Calculnting test points

Fach correct answer to a test question is worth 2 test points, Wrong answeris waorth
i,

e wotal number of test points (1) that an applicant -can receive during the
processeonel exam s 10U st points,

Llre number ol test points for the professional exam (N) 18 calculated as the sum
o test seores excluding test scores Llaken ol for corrections in the answer sheet (if

provided by the program)..

Lurreciions policy -
Pur cach correction, T test point is deducted from the total number of est points
'y that an applicant can receive at the professional exam,
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o ansequences ol the impact ol perroleum products on the environment:

Loerediinae 2

3oonpressian and death ol biotae changes in heat and moisture exchange
sond sredton

3 ttuoride emissions

2 The plobal eavironmental monitoring system was launched in
AP
gl
(O DN
i3 fusy

Cvirenmiental satety s a balaneed state ol the system
Loy - wedhinclowy - man
Chidosphore - hyvdeosphere - atimosphere
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5. Hhe mam apparatus for biological wastewater treatment is:
Cbodisk
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604 hen s the environmental impact assessment procedure carried out?
v before making a decision to carry out the planned activity

B3, aiter the decision to carry out the planned activity is made

a e st of implementation ol the planned activity

Do of dangeraus and corergencey situations at the Tacility

Fho vichd o Tiguid products of pyrolysis of waste rubber is the highest at the temperature. °C

AU Y I
Ba S A1)

PRk

wiH L v R

SOD i precipitators are the best for eleaning:
AL vonrse sl

B hieh resistvity dust

Cohne dust

Eonsediue resistiviny dust

g sustainable development indicators are:

s guadinh o nndicators o characterize environmental pollution

P2 gashiative and quantitative characteristics of the social and environmental sphere

Lo cchae e and quantitative indicators ol envirenmental monitoring

D guadittive and quantitative indicators for assessing the state of the cconomic, social and
ciavirenaental spheres

e e nene cunpenent ol synthesis gas produced by saste utilization by gasification is:
pacnnne e L
: HCERSTS RN AU
Covardtimonueside {Uh
Pronivogen oxides (NOx)

PE Porsonad protective equipment includes:
Soriber gheaves
IR UITE RN B PR PN

ersonad veiene products

Eroloaed wereens

Dot reioaing can be used as sy materials for the production ol dry animal feed:
Voot of the dizestive traet of farm animals
e aninals belonging w by-products of animal origin of category il
Loproaadts o sniral ortgin ot eategory Lalter their disinfection
Py careasses of animals belonging 1o by-products of animal origin of category I
St detiien o MY enitoring s asy stem of repedted observations of ene or more covironmental
Clanents Biospaee aed time for spedilic purposes in aecordance with a pre-prepared program® is given

AL e United Nations Conderence on the Environment
TEEENNT

U academician Yo Iseael

Py Aindsty of the Bnvironment



S reesonable coexistence of the biosphere and the technosphere in the concept ol sustainable
dvelopnientas;
A the Bdes o co-evolution
Bt idea of the aeed Jor sell=restraint
Ot iden ol supertechnologics
5y e ides o otad ceologivation of lile

£50Aas the beiphi ol the emission source inereases. the range of pollutant transport
\oinereuses

i3 does net change

L deereases

13, the height ol the source does not affect the range of pollutant transport

P4, The substrate Tor cultivation of biotechnological objects can be:
AL s
s arie il

D orgnmic soaste

7. i order o indtiate the environmental impact assessment procedure. a business entity shall submit
(o the authorized state authority

S s s g eeguest e censider it application

Sooniication ol intentions to carry out the planned economic activity

Cocroport on the environmental impact assessment ol the planned economic activity

P2t rostilis ol an environmental assessment of an existing production facility

I8, Large reinloreed conerete tanks in which wastewater mixed with activated sludge is oxygenated
by Blowing air through them are called ...

v aerilion ks

e ssiens

sl drans

G osenhng ks

19, What is the driving force behind the process of filiration?
Lodirieranee i density

seasut differeney

v Pererses o emperaare

1o renoy i cuneentratioh

200 har does the erm e expectaney™ mean?

yoovperts caleutation ol the impact of negative factors on lile expectancy

ocaloulmion ol probable mortality rates in the foreseeable Tuture

L e 18 10 correct ansver

b extrapotation of the average life expectancy of past generations o the present and the next period

DU The madr sourees ol carbon monoxide emissions:
' iy oreaniy Taclss forest fres
Dt s and ndsterad swastowater
Lo are ining
£, human breathing



Sk the correet statement regarding the treatment ol waste by p\mlx SIS
Vot ity e process of waste treatment. the myroysis chamber is foreed (o supply oxygen or
QUL il U\\L’,kﬂ
woprrelvsis method cannot be ased for the treatment ol hazardous waste

L lul\\h muhud is used for thermal decomposition of waste without access to OXygen
i} o prevent the Tormation of dioxins in the pyroly sis chamber. it is necessary to ensure a lemperature
ot kst P00 degrees Celsius

s, sitwions and organizations whose activities lead or may fead 1o cnvironmental

,uy,u”huﬁ;'nJHik oriiged o

- pros ide information o the public

3. 1o exereise environmental control over production processes
. monitor the health of employees

D develop resource-saving technoelogies

D shi b andom evers thing alfeets everything ™. give an exampte ol the teehnosphere - natural
CE T NS
AL sobid production waste
3 B error
Cdecrcase i te birth rate
R g'ii‘iiqu;;u;;
S eatering calvalations, (e grid spacing is determined depending on:
Yotvpard Class of the enterprise
Fvnnhor o s o SOHPees
Gt cnissions of pollutants at the enterprise
Coothe hiphiest soree of emissions

26, The objects tagents) of biotechnotogy are
AL Dsedated eells

Borzabiic dcids

St

oereanio wids

desess e mpact of o planned activity on climate change. emissions are caleulated:
AL greeniouse gases
[ wases witli the highest toxieity ol all emitted gases
st T e asumimidtion efleet
e and Tivdrogen sullide

W hi s (e average elficiency of particulate matter capture by cyclones (in percent)?
Vo8

3
TS

26 Hoss does reducing the digmeter of a exelone affect the elficiency ol waste gas eleaning?
the elfivieney increases
B depends on the particle diameter
1y Lk

3 By Ll -!”\'k'l

Lo i \ih.ign»} dosreases



WA hich o the Tolluwing groups ol indicators are indicators ol the environmental dimension in
U-Rraine!

ALowater quality. waste generation and  utilization. participation in environmental  projects
tanshaundary environmental pressure

i3 r::d;;mon aod enmvironmental bazards. prospects for the development of society. labor market. fevel
C.ogross national producte international trade cooperation. scientific activily. transport inlTastructure

Doguadity ol society development. economic component of human development. state ol the
cnvirenent. state of inlrastructure

Lo compenent of biogas produced during the recovery (utilization) of biowaste in a biogas

Yocarhom monodde (0
(o carnon diosade (0O
e naimgcn anides (NGO
Eromethane (Cln

VLW Lopes Gl waste can be processed using extrusion?
Yowaste thermosetting polymeric materials

By wiste that is not hazardous

Comedical svaste for disinfection

Dl crponnopliastic polymeric materials

v s mandiatory o determine the presence ol pollutants in the air:
Aospeeitied i the list 3
G peesent an the emissions ol industrial enterprises
Coospectlied mTise AL
: : Eoohite vt B

s the example of the seientific wpic The use ol pellets as an alternative Tuel™ what will be
e suaject o research tronmy the point of view ol environmental safety:
\oshagw
Bocaloric content
oot

i \£.|-,£i‘ﬁi:i='

Ve vadiate the sanitaey condition ol the reservoir in terms ol the effect ol summation. il the water
collaias nitales in nitrogen 8 mgel (MPC = 10 mgsl.) and eluene .41 mgdl, (MPC = 0.5 mg/l.).
Phe ettt ol the total ellect of these substances is as follows:

AU
R
|
i [
B
WGoseaping i the envivonnienta) impact assessnent procedure is:

ot w“duu for determining the scope ol research and the level of detail of information o be
mlu\iul in the environmental impact assessment report

Bt provecure ol public discussion of the environmental impact assessment report

e provedare Toridentilying aliernative types ol planned activities

3othe procedure B preparing a decision based on the results of the envirenmental impact assessment
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dheraie of sedimentation of coarse impurities during their settding depends to the greatest extent

IO
othe density ol the particles
Hosiacesiny uf the sobvent
U diameter of the setthing tank
2o dieneier ot ihe particles
S the purpose of i sastainable development strategy s o;
A regalation of the number o living organisms '
8. reducing the use of natural resources
(" regulation of the pace of natural resources use
Dall answeers are currect
ot bt chnting, T feather. etedy is the most polluting:
O PN TR PR EF
FAGROT CHVETOTINCTT
Losudd
D pronndsvater

o

i e -

sobashiindustry Chitting, Bars leather. ete.y s the most polluting:
U e asin

VOEUT T Ironment

RS StE

Cpreundwaler

CThe oliect of land monitoring is
Chairds o e reserve fund

S iands regardless of their form ol ownership
Cstate-ovwned Lind
Caericuliarad lind

L stape o thie model building process is the ebjeet formalization procedure performed?

Cocaneprushization

nthematical deseription
il
coildingasctentidic model

Peovibjedis Cleentsi ol biotechnology are:

o e

phils

SERAVINCS
NV
Cinorzanic acids

Losbatey o onyironmental assessiment difTers [rom environmental impact assessment:
Cobjeets o be assessed

abwenee ol public discussion procedures

Sdeterminadion ol tansboundary impacts

soties o the repuert prepeiration stage



45, The main apparatus for biological wastewater treatment is:
A. biodisk

B. biolilter

CLometatank

D. aerotank

0. The Langmuir equation is used 1o deseribe the equilibrium of
v regardless of the type ol adsorption

3. in physical adsorption

(. desorption

. in chemical adsorption

47. Which law determines the rate of deposition of particles?
A. Stokes' law

B. Amag's law

C. Archimedes' law

LA oNUOWTUOLT S KIW

48, The sustainable development strategy includes:

AL strategic goals

B. strategic directions and tasks

U strategic objectives and indicators for monitoring the strategy
D). stritegic directions. goals and objectives

A9, Low potential heat waste includes physical heat:

AL combustible waste Irom chemical and thermo-chemical processing of hydrocarbon raw materials
3. fTue gases of technological and energy installations with a temperature below 400 °C

C. gases coming out of technological units with excessive pressure

1. alkaline solutions from pulp and paper production

500 Which waste components can be removed from a mixture using a magnetic separator:
AL paper
3. ferrous metals

non-lerrous metals

. polymeric materials

Hlead ol the Subject Commission . Leonid PLYATSUK




APPENDIX 2
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