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1. OIIUC HABYAJIBHOI JJUCLUILJIIHA

Merta

[lonsrae y ¢opmMyBaHHI y acmipaHTiB 3HaHb IHKEHEPHHUX
MPUHIUITB 3aXHUCTy 00 €KTIB HABKOJHUIITHBOTO CEPEIOBHINA,
3IaTHOCT1 3aCTOCOBYBAaTH aJEKBaTHI JI0O YMOB rajay3i CydacHi
TEXHOJIOTIi  3aXHMCTy  eKocucreM. Mera  IUCHUIUTIHH
JOCSITAETBCA ~ HUIAXOM SKICHOI MiATOTOBKHM (axiBIliB, IO
yMIIOTb ~ TPaMOTHO 1 YITKO BHpIIIYBaTH  MPAKTHYHI 1
TEOPETUYHI BaXKJIMB1 €KOJIOTIYHI 3a/1a4i.

KoMmmereHTHICTh

3/1aTHICTh MpUIMATH pallloHAJbHI 1HXXEHEPH1 pIIIeHHS Ha)
OCHOBI 3HaHb (DI3UKO-TEXHIUHUX MPHUHIIUIIB 3aXUCTY 00’ €KTIB
HABKOJIMIIHBOTO  CEPE/IOBUIIA, OMNEpPYIOUYM  BIAMOBIIHUMHU
b13MKO-MaTeMaTUYHUMU, XIMIYHHMH, O10JIOTIYHUMH,
MEIUYHUMH [apaMeTpaMu CHCTEM, €JE€MEHTaMU CY4YacCHUX|
TEXHOJIOT1H ( HaHO- Ta O10TEXHOJIOTH, TeIeKOMYHIKAIlIMHUX,Ta)
iH.)

Pesynpratn
HABYaHHS

3acTOCOBYBAaTH aJIeKBaTHI O YMOB Tally31 Cy4acH1 TE€XHOJOT1i
3axUCTy ekocucTeM (TeoiHpopMalliiiHi, HAHOTEXHOJIOT ],
010TEXHOJIOTI Ta 1H.), KOHIICITyaJIi3yBaTH, PO3POOIISITH Ta
BIIPOBA/IKYBATU JOCIITHUIIBKUI MPOEKT Ta y3rOKyBaTH
[POCKT 3 ypaxyBaHHSIM KPU30BHUX clieHapiiB (karacTpod).
OcBoroBaT Ta BUKOPUCTOBYBaTH Cy4YacHI MNpuUiagd Ta
oOnaHaHHSA JUIsI BHUMIPIOBaHHS IapaMEeTPiB HABKOJUIITHBOTO
CepelloBUIIIa Ta 3aCTOCOBYBaTHM HOBITHI TEXHOJIOTIl IS
MIPOBEJICHHS aBTOPCHKHUX JOCIIHKCHb.

ba3oBi 3HaHHS

- IHKEHEPHO-()I3UYHI NPUHLIUIIN 3aXUCTY HAaBKOJUIIHBOTO
cepeoBUIIA,

- IHKEHEPHO-(P13MYH1 MPUHLIUIK 3aXHUCTY BIJ] pall0AKTUBHOIO
3a0pyAHEHHSI HABKOJIUIITHHOTO CEPEIOBUIIA;

- HAyKOBO- OOTPYHTOBAHI MiAX0H J0 JIIKBiaIii HACI1K1B
3a0pyIHEHHS HABKOJIMIITHBOTO CEPEIOBHUIIIA,

- OpraHi3ailisi )XUTTEISIILHOCTI B YMOBAX, 1110 3a0€3MeUYyI0Th
MIHIMI3aI1}0 JO30BUX HAaBAHTAKEHD.

ba3oBi BMiHHSI

- MPOBOJIMTH BUMIPIOBAHHS (DI3UYHHUX XapaKTEPUCTUK 00’ EKTIB
HABKOJUIITHHOTO CEPEIOBUINA;

- 3aCTOCOBYBATH Cy4acHi (Hi3UKO-XIMIYHI METOAM Ta amapaTh
TUTSL OYMIIIEHHS] aTMOC(EPHOTO TOBITPS Ta

BOJIN;

- 31MCHIOBATU Paiio-A03UMETPUYHI BUMIPIOBAHHS.

ba3oB1 HaBUYKH

- IPOBOJIMTU BUMIPIOBaHHS (DI3UYHHUX XapAKTEPUCTUK 00’ EKTIB
HaBKOJIMIIHBOTO CEPEIOBUILA,;

- 3aCTOCOBYBATH METOJIM Ta NPUJIAJN Y Paaio-J03UMETPUUYHHUX




BUMIPIOBAHHSX;

UL OYMINCHHS aTMOC(EPHOTO TTOBITPS,

arapaTiB JIJIsl OYMIICHHS BOJIH.

- 3aCTOCOBYBATHU Ccy4acH1 (hi3UKO-XIMI4HI METOAM Ta anapaTh

- 3ACTOCOBYBAHHS Cy4acHHUX (DI3UKO-XIMIYHUX METOIIB Ta

[Tos’sa3anHi Hewmae

cuiutadycu

ITonepenns Hewmae

JUCILIUIUIIHA

Hacrtynna
IUCIUAILIIHA

Kinekicts roaun | ekmii: 15

MpaKkTU4H1 3aHATTS:15
7a00paTOPHI 3aHATTS: HEMAE
CEMIHAPCHKI 3aHATTS: HEMaE
camocrTiitHa po6ota acmipanTiB:90

2. MPOI'PAMA HABYAJIBHOI JUCLHUILIIHA

Jlekuiiini moay.ii

Kon

KinpkicTh TOIMH

Ha3zBa monyins ta tem

ayJIMTOPHI

CPC

3M-JI1

InxeHepHO-QI3MYHI NPUHIUIN 3aXUCTY
HABKOJIMIIHbOI'0 CepeJOBHUINA

1.Metonosioriuni 3acajii, OCHOBHI MPUHIIUIIN 1 TOHSATTS
Cy4aCHHMX T€XHOJIOT1M 3aXUCTy HaBKOJIUIIHBOTO
cepeI0OBUINA

2. Metoau Ta 3aX01 3HMKCHHS PIBHS 3a0pyIHCHHS
HABKOJIMIITHHOTO CEPEIOBHIIA

BAXUCT ATMOC®EPH. CrnocoOM OYHMILEHHS TIa30BUX
BUKUIIB.

[mxeHepHO-(QI3MYHI MPUHIMIKM OYHUIICHHS TOBITPS BiJl
AcpO30JIbHUX  JOMIIIOK: TpaBiTalliiHe, 1HEpIIiiiHe,
B1JILICHTPOBE OCAKEHHS YaCTUHOK.

dinpTpyBaHHSA aepO30JIiB.

MoKpe ra3o04uILEeHHS.

OcaKeHHS YaCTUHOK B €JICKTPUIHOMY TIOJII.
Tepmoandysziodopes yacTUHOK aepO30JIiB.

3.A0copO11is Ta30BUX JTIOMIIIIOK
Kiacudikarrist cmoco61B OYUIIIEHHS CTIYHUX BOJ

Metoau 3axucty jgiTochepu




4. ITinroroBka no KP-1 5

3M-JI2 HaykoBo-00rpyHTOBaHI MiAX014 10 JiKBigamii
HACJTIIKIB 320py/IHEHHSI HABKOJHIIHHOT 0
cepe0oBHIIA

5. MeToiu 3aXUCTy JOBKIUIA BiJl €HEPTCTUYHUX JTIi 3 5
ExosoriuHi npuiaay Ta CHCTEMH 3aXUCTy 00’ €KTIB
HABKOJIMIIIHLOTO CEPEOBUIIA BiJ 30BHINIHIX 30ypeHb Ta
CHEPreTHYHMX JiH. 3aXUCT BIJ pajialrii.

6.TexHoorii Ta anmapaTv OYUIIECHHS 00’ €KTIB 3 10
HABKOJIMIIIHHOTO CEPEIOBUIIA

CyuacHuii eKoJIOTTYHUM CTaH YKpaiHU Ta HACIIIKU
aBapii Ha YopHoOunbchrkiit AEC. Jle3akTuBariis Ta
peabuiTalis pajaiaiiitHo 3a0py/THEHUX TEPUTOPIil.
Opranizaiis KUTTEIISILHOCTI B yMOBaX, 110
3a0€3MeYyI0Th MIHIMI3AIlII0 T030BUX HABAaHTAKCHb.
CxoB, mepepoOKa Ta yTHIi3aIlis JKepel 10HI3yI040ro
BUTIPOMIHIOBAHHSI.

7 IlinroroBka no KP-2 5

Pazowm: 15 40

Koncyipranii: 'epacumon Ouier IBanosuy, cep,15.30,ay1.305

[pizBuine i mo 6aTHKOBI BUKJIanaya, JHI THXKHS Ta 4ac 3a pO3KJIaJoM Hap akaJeMiYHUX TOIUH, ayauTOpis.

IHpakTruni Mmoay.ii

KinpkicTs roaug

Kon HasBa monyis ta tem

ayJIMTOPHI \ CPC

IIpakTH4Hi 3aHATTA-PO3B’A3aHHA 32124

1.CyyacHi 1HXEHEpHI1 3aJlayl €KOJOr14yHOi Oe3MeKu Ta 2 10
3aXUCTy HaBKOJMIITHBOTO CEPEIOBHIIIA.

2. Po3paxyHKu  CTymeHss  OYMIIEHHA 00’ €KTIB ) 10
HABKOJIUIITHHOTO cepenoBuIIa B Cy4YacHUX
TEXHOJIOTIYHUX YCTaHOBKAX.

3M-I11

3. Pamiamiitne 3a0pyaHeHHs. 3aXUCT BiJl pajialtii. 3 10
Po3zpaxyHku 1103 Ta MOTYKHOCTEU 1103
BUIPOMIHIOBaHHS B YMOBax IIJBHIICHOI pajlialiitHO]
Oe3IeKu.

Exonoriuni npuiiaiy Ta CHCTEMH 3aXUCTy OO €KTIB ) 15
HABKOJIMIIIHHOTO CEPEIOBUINA BiJ] 30BHIMIHIX 30ypEHb
Ta EHePreTUYHUX Jii.

4. PanmiomeTpuuHi MNpWIaAM Ta CUCTEMU 3aXHUCTY)|
00’€KTIB HABKOJIMILIHBOI'O CEPEAOBMILA Bl 30BHIMIHIX
30ypeHb Ta EHEPreTUUHUX JTii.




‘ Pazom: ‘

15

Koucynpramii: 'epacumo Ouner IBanosuy, cep,15.30, ayn.305

Ipi3Buie i mo 6ATHKOBI BUKIIa[a4a, JHI THXKHS Ta 4ac 3a PO3KIAOM Map akaJeMi4HUX TOIUH, ayAUTOpis.

CamocrTiiiHa po0oTa acmipaHTa Ta KOHTPOJILHI 3aX0/1H

Kon . KiapKicTb Crpok
3aBnands Ha CPC Ta KOHTPOJIBHI 3aX00U

MOYJIsI TOJIMH | IPOBEJICHHS

3M-JI1| - IligroroBka [0 JIEKIIHHUX 3aHATH 15 1-8 TvxneHb
- TIMKP1 (000B’s13K0BHIA) 5

3M-JI2 | - IligrotoBka A0 JIEKIIWHUX 3aHATH 15 8-12 TxIaeHb
- TIMKP2 (060B’ 13KOBHi1) S

3M-II1 | - IliaroToBKa 10 MPAKTUYHUX 3aHATH 45 1-12 THXIEHb
- YO (000B’s13k0BHH)
- 3aJliKOBa KOHTPOJIbHA poOOTa 5 15 THK/ICHB

Pazowm: 90

OPI'AHIBALIA ITIOTOYHOI'O TA HNIACYMKOBOI'O

KOHTPOJIIO 3HAHb

Marepian 3 JAUCIUIUIIHH,
pPO30MBAETHCS HA 2 TEOPETUYHI MOAYIl Ta 1 MpakTUYHUIA.

0 BHUBYAETHCA Ha MPOTH3i

CEMECTDY,

TeopeTuuHi MOy OLIHIOIOTHCA 3T1IHO Pe3yJIbTaTiB KOHTPOJIBHUX POOIT.

METOI0 SIKMX € TAKOX MepeBIpKa 3HaHb aclipaHTIB.

MakcumanibHa cymMa 0alliB, SIKYy MOK€ OTPUMATH acCMipaHT, CKJIABIIM BC1
TEOPETUYHI Ta MPAKTUYHUNA MOJYJII Ha MPOTA31 cemecTpy, OepeThes piBHoro 100
OaiiB. [IponoHyeTbest piBHE CHIBBIAHOIIEHHS Bard TEOPETUYHOI Ta MPAKTUYHOT

JacTUH Kypcy GI3UKH B MIACYMKOBIM OIIHITI:
TeopeTnyHy yacTuHy 1 50 6aiiB — Ha MPAaKTUYHY YaCTHHY.

TeopeTuuHi Ta NpakTHYHI MoayTi

50 OamiB BiIBEIEHO Ha

Ne| Xapakrep HaszBa Moy Bun xonTpoito | Makc. Buxkmanayg, 1o
MOYJIS (000B’s13K0- KUTb- BeJIe KOHTPOJIb
BUiA) KIiCTh
OaJiB
1 | Teoperuunuii | 3M-JI1 KP-1 25 Buknamay,mo
(00OB’SI3KOBHIA) BCIC 3aHATTAL.
2 | Teopetnunuii | 3M-J12 KP-2 25 Buxknanay,mo
(00OB’SI3KOBHIA) BEJIC 3aHSATT.




[Mpaktrunuit | 3M-I11 YO 50 Buxknanay, o
(00OB’SI3KOBHIA) BEJIC 3aHSATT.

daktryHa cyma 0ajiB, Ky OTpPHUMAa€ acHipaHT 3a KOXHUHW MOIYJb
CKJIQJIA€ThCA 13 IMMiJICYMKIB BHKOHAHHS 3aIVIAHOBAHUX KOHTPOJIBHUX 3aXO/IiB,
BPaxOBYIOYM CBO€YACHICTh BHKOHAHHS acIipaHTOM rpad)iky HaBYaJIbHOTO
nporecy. SIKmo acmipaHT 0€3 MOBAKHUX IMPUYUH IPOIYCTHUB KOHTPOILHUH
3axijz, abo OTpMMaB HE3aJO0BUIBHY OIIHKY, TO BiH Ma€ MPaBO CKJIACTH HOTO Y
TUKHEBUUA TEPMIH 3 MaKCUMaJbHOIO CyMOIO OaniB, fiKka JOpIBHIOE OIIHII
23a710BUIBHO?.

MeToauka npoBeIeHHs Ta OUIHIOBAHHSA KOHTPOJILHUX 3aX0iB MOAYJIiB
3M-JI1 -3MUJI-2.

Y cemecTpi 3amiaHOBaHO OOOB’S3KOBE MPOBEIACHHS 2-X MOIYJIBHHUX
KOHTPOJIbHUX POOIT 3 TeOpeTUUHOi yacTUHU. KOHTpoabHAa poOOTa BUKOHYETHCS
acripaHTOM Ha MPOTs31 3alJIJAHOBAHOTO Yacy 3a IHAWBIAYaJbHUMU 3aBAAHHSAMU
BHKJIa/1ava.

1.Metoauka npoBeaeHHs TA OLiIHIOBAHHS KOHTPOJbHOTrO0 3axoxy 3M-JI1.

MonynbsHa koHTpOsbHA poboTa MKP1 npoBoguThest y TecToBOMY hopmMaTi
[0 3aBEPIICHHIO OIpAIFOBaHHS MaTepialiB JEKIIHHUX 3aHATh. MoayabHa
KOHTPOJIbHA POOOTa CKIAAETHCS 3 25 TECTOBUX 3aB/aHb, 5Kl OIIHIOIOTHCS B 1
0an 3a onHe nutanHsA (25 OaniB)

2. MeToanka nNpoBeeHHs TA OWiIHIOBAHHS KOHTPOJBLHOIO0 3axoay 3M-JI12.

MonynbHa KoHTposibHa podora MKP2 npoBoautscst y TectoBoMy (opmari
[0 3aBEpPUICHHIO ONPAILIOBAHHS MaTepialliB JIEKIIHHUX 3aHATb. MoJyJibHa
KOHTPOJIbHa po0OTa CKIIaMaeThes 3 25 TECTOBHUX 3aBiAaHb, SK1 OIIHIOIOTHCS B 1
Oan 3a onHe nutanHs (25 OaniB).

3. MeToanka nmpoBeAeHHsI Ta OI[IHIOBAHHS KOHTPoJIbHOro 3axoay 3M-II1.

BukoHaHHs 3aBgaHb MOJyJsT MPOBOAUTHCS Yy BHUIJISI OIMPAIIOBAHHS Ta
BUKOHAHHS 3aBJIaHb Y BHTJIS1 PO3B’sI3yBaHHS 3a/1ad.

OmiHroBaHHS KOHTpoJbHOTO 3axoay 3M-II1 mpoBomutbes muisixom YO
OUISA JOIIKH.

MakcumanbHa o11iHKa 3a BUkoHa"Hs MmoayJist 3MII1 nopisHroe 50 6amam.

MeToanka npoBeieHHS TA OLiHIOBAHHS KOHTPOJIBLHOro 3axoay 3KP

Jlomyck 10 CEMECTpPOBOTO 3ajiKy 3a MiACYMKaMH MOJYJIHHOTO
HaKOMHUYYyBAJIbHOTO KOHTPOJIIO periamMeHTyroThess 1. 2.4 IlomoxkeHHs mpo
MPOBEACHHS IM1JICYMKOBOTO KOHTPOJIO 3HaHb acHipaHTIB, a caMme, acIipaHT
BBXKAETHCS JOMYUIEHUM JI0 MIACYMKOBOIO CEMECTPOBOTO KOHTPOJIO 3
HaBYAJIbHOI JWCIMIUIIHM, SKIIO BIH BHKOHAB BCl BHAM poOIT, mepeadadeHi
po00OYOI0 HABYAJIBHOI MPOTPaMOI0 JUCIUIUIIHK 1 HaOpaB 3a MOJYJIBHOIO
cucteMor0 cymy OamiB He MeHme 50% Big MakCHMaJdbHO MOXIMBOI 3a




TEOPETUYHY Ta MPAKTUYHY dYacTHHY (g 3aiiky). Skmo aucuuIniiHa
3aKIHUYETHCA 3aJIKOM, TO AacHIpaHT MUIIE 3aJI1KOBY KOHTPOJIbHY pPOOOTY, a
iHTerpanpHa ominka (B) mo gucnuimiiai po3paxoByeTbes 3a GopmyIioro

B =0,75%x 03 + 0,25 x O3KP,

ne O3 — kiIbKicHa oIfiHka (y BiJICOTKaX BiJi MaKCHMaJIbHO MOJKJIMBOI) 3a
3MICTOBHUMH MOJTYJISIMH;

O3KP - kinbkicHa oriHka (y BiJICOTKax BiJi MaKCHMAalbHO MOXIIHBOI)
3aJ1IKOBOT KOHTPOJIbHOT pOOOTH.

AcrmipaHT, SKMM HE Ma€ Ha TMOYaTOK 3allIkOBO-€K3aMeEHaIlIMHO1 cecii
3a00proBaHOCTI MO AUCLMIUIIHI, IO 3aBEPIIYETHCS 3aJIIKOM, OTPUMYE SIKICHY
OLIIHKY («3apaxoBaHO» a00 «HE 3apaxoBaHO»), SKIIO Ma€ Ha OCTAHHIA JIEHb
CeMeCTpy IHTerpalibHy CyMmMy OajiB MOTOYHOTO KOHTPOO, gocratHio (60% Ta
Oinplie) IS OTPMMAaHHS IIO3UTHUBHOI OLIHKK, Ta He wMeHine 50% Bix
MaKCUMaJIbHO MOXJIMBO1 CyMU 0ajiB 3a 3aJIIKOBY KOHTPOJbHY POOOTY.

3aikoBa KOHTpPOJbHA po0OoTa 3 AUCHUIUIIHU «TexXHOoNorii 3axucry
MPUPOAHUX CHCTEMa». IPOBOJUTHCS Y TECTOBOMY (hopmaTi 1 CKIIaga€eThes 3 25
TECTOBUX 3aBllaHb, B SKI BXOJAATHh TEMH JIEKIIMHUX Ta MPAKTUYHUX MOJYJIIB.
[IpaBriibHA BIAMOBIL HAa KOXKHE 3 TECTOBUX 3aBJaHb OIIHIOETHCS B 4 Oamwu.
Makcumanbaa moxomiBa ominka 100 6amiB exBiBaientHa 100%  mpaBuUiIbHHX
BIAMOBiIeH. 3aliK MPOBOAUTHCA B ayAUTOPIl Migdac 3aJ1IKOBO-EK3aMEHAIIHHO1
cecii,

3. PEKOMEHJAIIII 1O CAMOCTIMHOI POBOTH CTYJIEHTIB
IloBYyaHHS MO MOCJIIIOBHOMY BUBYECHHIO TEOPETUYHOI 0 MaTepiaJy.

Mopayas 3M-JI1 In:keHepHO-(i3HYHI MNPUHIMIN 32XUCTY HABKOJUIIHbOIO
cepefoBHINA.

Temal.l MeToaoJioriuti 3acaau, OCHOBHi NPUHUMIIHU i OHATTA
IH)KEHEePHMX ACMEKTIB 3aXMCTY HABKOJUIIHbOI0 Cepea0BUILA

[TounHaroun BHUBYATH JUCHUILIIHY IUCHUIUTIHU “ [H)KEHEpHI OCHOBH
CHUCTEM 3aXHUCTy HaBKOJMIIHBOTO CEpEeOBHUINA”, acIipaHTaM CIemiallbHOCTI
«TexHomnorii 3axuMCTy HaBKOJHUIITHBOTO CEPEAOBHUINA» TMOTPIOHO 3HATH Ta
PO3YyMITH METOOJIOTIYHI 3acajayd, OCHOBHI MPHUHIIANK 1 TOHATTS I1HXXKCHEPHHX
ACTEKTIB 3aXMCTY HABKOJHUIITHBOTO CEPEIOBHUIIIA.

[To-mepie: OyneMo poO3yMITH Mi I1H)XKEHEpIEW CHUCTEMY 3aXOAiB Ta
3ac00iB, OB’ SI3aHUX 3 AJITOPITMIYHUM BTUICHHSIM HayKOBO-TEXHIYHOI 1/1€1 Ta 3 1i
peaiizaiiei y BUTIsIi po3po0JIeHOr0 TEXHIYHOTO 00 €KTY.

[Tpu uboMy BiOyBa€eThCs TpaHCPOpMallisi HAYKOBOT'O 3HAHHS B TEXHIYHI
00’€KTHU - TEXHIYHE OOJaJHEHHs, TEXHOJOT14HI TPOMHUCIIOBI Mporecu. TexHIuH1
00’ €KTH Ta TEXHOJOTTYHI MPOLECH TOCTINHHO yA0CKOHATIOIOTHCS.



BinOyBaeTbcsi 3amiHa ix Ha OUIbIl €(EKTHBHI, €KOHOMIYHI, O€3MeyHI,
IIOBIAMOBITAIOTE CYYaCHUM BHMOTaM €Hepro3oepirans, O€3BiIX0IHOTO
BUPOOHUIITBA Ta 1H.

[mkeHepHa  MISUTBHICTH — CHpsDKEHA 13 TEXHIYHOK  TBOPYICTIO,
pPE3yIbTAaTOMAKOI €  HOBI  BHHAxOJIHM,  KOHCTPYKTOPCBKI  pO3pOOKHU
TapalioHaai3aTOpChKi MPOTO3HIIii.

HaykoBo-TexHIYHUI TIporpec BiJOYBA€ThCSA 3aBASKA HOBHUM HAyYKOBUM
BIJIKpUTTSM, IIOSBI HOBUX TEXHOJOTIA Ta HOBOi TexHikH. l[pomMy crnpusie aBa
ACIIEKTH

- PO3BUTOK HAyKH, BIIKPUTTSA HOBUX 3aKOHIB,;
- PO3BUTOK TE€XHIKH Ta TEXHOJOT1M.

[ToTpiOHO 3BEpHYTH yBary TakoK Ha CHCTeMHMi MiAXiJ B iH/KeHepHil
TBOP4OCTi.

CucTteMHHH MiAXiI MOXE BHKOPHUCTOBYBATHCS JIJII  BHUPIIICHHS
PI3HOMAHITHUX MOIIYKOBUX 3aBJaHb B 1HXKEHEpHIM cIpaBi, BIH mependadae
PO3TIISA] TEXHIYHOTO 00'€KTa SK CHCTEMH, IO MAa€ PI3HOMAHITHI 3B'SI3KM MIXK ii
€JIEMEHTaMHU.

CucreMHUI MAXia JomoMarae 3HAWTH 3araJbHUN HampsSMOK i B
IHXKEHEePHUX TIOMIyKaX, IMO0AYUTH 3a]adyy CTBOPECHHS IHXKCHEPHOI CHCTEMU
OLIBII TTOBHO 1 TTIHOOKO.

3po3yM1J10, 110 SIKICHO HOBI 1HKEHEPH1 CUCTEMHU CTBOPIOIOTHCS TOJI1, KOJIU
3’ ABJISIFOTHCS] HOB1 HAYKOBI BIJIKPUTTH.

Binkpurts M.®apaneem y 1831 poiii 3aKkoHy €I€KTPOMArHiTHOL 1HYKII1
HaJaJlo0 IMIYJbC [UIsl PO3BUTKY €JIEKTPOTEXHIKH, TenerpaHoro 3B’s3Ky,
pajlOTEXHIKH, €JEeKTPOHIKM. HOBI TEXHIYHI €IEMEHTU CTalTh XapaKTepHUMU
JUI. HOBUX CHCTEM, Y IKMX BOHH O0OB’S3KOBO MPHUCYTHI. B enekTporexHiul — ue
€JIEKTPOTEHEPATOP, ENEKTPOJABUTYH, TpaHcPopmarop. Y paaioTexHimi Ta
eJIEKTPOHIIll — 11€ KOJUBAIbHUN KOHTYP, SIKHH CKJIAJAETHCS 3 KOHIEHCATOPY Ta
KOTYIIKU 1HAYKTUBHOCTI.

JIITEPATYPA
1. 1. T'epacumoB O.I. Enementn ¢izuku moBkiuwis : HaBuanbHUil MOCIOHUK.
Opneca: TEC, 2004. 144 c.
2. KypsaraukoB B.B. ImxeHepHO-(i3U4YHI acleKTH 3aXHUCTY HABKOJIMIIHBOTO
cepenosuia : Koncrekt nekmiit. Oneca: OJEKY, 2017. 51c.
3. T'epacumon O.I. ®i3uka rpanynboBaHux MarepiaiiB | Monorpadis. Opeca:
TEC, 2015. 264c.
4. I'epacumoB O.1. Pagioexosnoris 3a rany3smu : [ligpyunuk. Oneca: TEC, 2016.
100 c.

ITUTAHHA JVIA CAMOIIEPEBIPKU
1. [Ilo po3yMmi€eThCA MiJ MOHATTAM «IHXKEHEPI1s»?
2. *51xi Bu 3HaeTe mkepena 3arpo3 HABKOJHUITHEOMY CEPEIOBHIITY ?
3. Ak cucremuunii maxin gomoMir KapHo mo6aunTy 3a1aqy CTBOPSHHS



iIeabHOT MAIITMHU Ta 3pOOUTH BIIKPUTTS ?

4.* Ha3BiTh HOBITHI TEXHOJIOT1i TENEPIIIHHOTO Yacy, sIK1 LIIUPOKO BTUIIOIOTHCS
Y JKUTTS.

5. *4ki npuHIKIIA MOXHA BBa)KaTH OCHOBHUMH MPUHIIUIIAMU 1HXXKEHEPHOT

JISUTBHOCT1?
(*- muTaHHS A caMoIepeBipKU 0a30BUX PE3y/IbTATIB HABYAHHS - 3HAaHb, BMiHb, HABUYOK).

Tema 1.2 MeToau Ta 3aX01 3HNKEHHSI PiBHSI 3a0py/IHEeHH S
HABKOJIMIIHbOI'0 CepeJ0BHUINA

OkpeMuM pO3JUIOM JUCIHUIUTIHA PO3TJSIAI0TBECA METOAM Ta 3aXOIu
3HW)KEHHSA pIBHS 3a0pyIHEHHS HAaBKOJMUIIHBOIO CepeloBHMINA, 30KpeMa,
METO/IA 3aXUCTY HaBKOJHUIITHBOT'O CEPEIOBUIIA B/l MPOMUCIOBUX 3a0pyIHEHD

BrockoHaneHHsI 1 BUKOPUCTYBAaHHS METOJIIB 3aXUCTy HABKOJHUIIHHOTO
cepeIoBHIIA OB’ sA3aH1 3 PO3POOKOI0 KOHKPETHUX MPOrpaM Jiii Mo 3arno0iraHHio
3a0pyTHEHHS HABKOJIUIITHHOTO cepeoBUIIa, PO3BUTKY  pecypco-,
eHepro30epirarouyMx Ta MAaJOBIIXOJHUX TEXHOJOTIH, 3HWKEHHS Ta30BUX
BHUKUJIIB 1 PIIMHHUX CKHUJIIB, IEPEPOOKH Ta YTHIIi3aIlii TOCIIOAaPChKUX BIIXO/IB,
3MEHIIIEHHS €HEPTeTHYHOTO BIUTUBY Ha HABKOJIMIIHE CEPEIOBHUIIIE.

OprasnizaimiitHo-TeXHIYHI METO/IH 3aXUCTY HABKOJHUIITHBOT'O CEPEIOBUIIA
MO’HA YMOBHO PO3JUIMNTH Ha aKTUBHI Ta MaCHUBHI METOIH.

AKTHUBHI METO/IM 3aXUCTy HABKOJIMIITHHOTO CEPEIOBUIIA € TEXHOIOT1UHI
pIIIEHHS 0 CTBOPEHHIO Pecypco30epiralourx 1 MaJIoBIAXOIHUX TE€XHOJIOT1H.
[TacuBHI METOIM 3aXUCTY HABKOJIHUIITHLOTO CEPEIOBHUIIIA TTepe0ayaroTh
palioHaJbHE PO3MIIICHHS JKEPeT 3a0pyTHEHHS Ta JIOKaIi3alliio JHKepell
3a0pyJHEHHS.
3acanvHni  iHJMCEHEPHI NPUHUURU NPUPOOOKOPDUCHYBAHHA MA 3AXUCHLY
HABKONUWHBO020 CEPEOosULA
JIO OCHOBHHMX TPHWHIHUITIB TMPUPOJOKOPUCTYBAHHS pPa3oM 3 MPUHIIUIIOM
CUCTEMHOTO TIIAXOMy HaJekKaTh HACTymHI npuHOunu [1]: - m‘puHIMID
ontumizanii 6iochepu; Temnu 3pocTaHHs BUPOOHHUIITBA MOBUHHI OyTH BUIIE,
HIK TEMIU 3pOCTaHHS BHIOOYTKY CHPOBUHH. - PUHITUI TAPMOHI3a1lii BITHOCHH
MPUPOJIN 1 TEXHIKH, MPU SIKOMY TEMITH 3pOCTaHHS BUPOOHHIITBA MMOBUHHI OyTH
BUIIE, HDK TEMITA 3pOCTaHHS BUIOOYTKY CUPOBHMHH, IO CTOCYETHCS CTBOPEHHS
TCOTEXHIYHUX CUCTEM, B3aEMOJIIIOUNX 3 €JIEMEHTIaMH MPUPOTHOTO CEPEIOBHIIIA,;
-IIPUHLMIT ~ €KOJIOori3allii BUPOOHUIITBA, SAKUH JIOCATAETHCS 32 PaXyHOK
BIIPOBA/PKEHHSI MAJIOBIAXOAHUX €HEPro3z0epiraroyux Ta pecypco3depiraroumnx
BUPOOHUIITB.
3araibHI ~ NPUHIMIOM ~ 3aXUCTy  HABKOJHUIIHBOTO  CEpPEJOBUINA  MOXKHA
chOpMyNIOBATH y BUIJISAl TPhOX MPUHIUIIB, SKI PO3MOBCIOJKYIOTHCS Ha
3acanvni npunyunu IiHmeHcuiKayii MexHoA0ZIYHUX NPOUECci6 3axXUcmiy
HABKONUWHBO20 CEPEDOSULLA
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3arajibH1 IPUHIMUIIY 1HTEHCU]IKaLll TEXHOJIOTTYHUX MPOLECIB 3aXUCTY JTOBKIIIIS
[1] 3BoasATBCS 4O BHKOPHMCTAHHS KIHCTHYHHMX 1 TEPMOJMHAMIYHMX YHHHHKIB,
e(eKTHBHO BIUTMBAIOThH HA MIBUAKICTH MPOIIECY 1 BUXi/ MPOITYKTOB B3a€EMOIII.
JIITEPATYPA

1. 1. T'epacumoB O.I. Enementn ¢izuku moBkimis | HaBdanbHUN TOCIOHUK.
Oneca: TEC, 2004. 144 c.
2. KypsaraukoB B.B. ImxeHepHO-(Qi3UyHI acHeKTH 3aXUCTy HaBKOJUIIHHOTO
cepenosuiia : Koncrekt nekuiit. Oneca: OJEKY, 2017. 51c.
3. T'epacumon O.I. ®i3uka rpanynboBanux MarepiaiiB | Monorpadis. Opeca:
TEC, 2015. 264c.
4. T'epacumos O.1. Pagioexomnoris 3a rany3smu : [linpyunuk. Oneca: TEC, 2016.
100 c.

ITUTAHHA JVIA CAMOIIEPEBIPKU
1. *SIxi MpUHIIAIIM HAJEXKATh 10 OCHOBHUX MPUHITUITIB
MPUPOJOKOPUCTYBAHHS ?
2. Y 4oMy MOJSTAIOTh MPUHITUIHN 1HTEHCU(IKAI[Il TEXHOJIOTIYHUX MPOIIECiB
3aXUCTY MOBKIIIS ?
3. *3a paxyHOK 4OT0 JAOCSTAETHCS MPUHITUI €KOJIOT13aIlii BUpOOHUIITBA ?
4. HasBith NIMITyIOUy CTaail0 TpOIeCy Yy KIHETHYHOMY Ta audy3idiHOMY
peXuMax.
5.*Ha3BiTh HOBITHI TEXHOJIOT1i TENEPIITHLOTO Yacy, AKI ITUPOKO BTUIIOIOTHCS Y
KUTTH.
6. *Ski mpUHIMOM MOXXHA BBa)KaTH OCHOBHUMHU MNPUHIMIAMHU 1HXKEHEPHOT
ISUIBHOCT1?
7. SIxki MeToau  KOHIEHTPYBAaHHS  BUKOPUCTOBYIOTH JUIsl  BHUJAUICHHS
Paai0i30TOMIB?
(*- nmuTaHHA 7S caMOTIepeBIpKH 0a30BUX Pe3yabTATiB HABYAHHS - 3HAHB, BMiHb, HABHYOK).

Tema 1.3 Cniocodu ovyuIilieHHsI ra30BUX BUKHIB. 3axucT aTMocdepu.

B ocHOBy Aii DNWIOYJNOBIIOIOYMX 1 cemapaiiiHuX OPUCTPOIB
MMOKJIaICHUH
NeBHUW (PI3UYHUNA MeXaHi3M. Y TWJIOYJOBIIOBadax 1 cenapainiiHux
MIPUCTPOSIX 3HAXOATHh 3aCTOCYBAaHHS HACTYITHI CIIOCOOM BIIIJICHHS 3Ba)KEHUX
YaCTUHOK BiJl CEPEIOBHIIA, TOOTO MOBITPs (rasy): oca/yKEeHHsS B IpaBiTalliiHOMY
MOJTi, OCAKEHHS IMiJ JI€I0 CHJI IHEpIlii, OCaPKEHHS B BIJIIEHTPOBOMY TIOJI,
GbUIBTpYBaHHS, OCAPKEHHS B €JIEKTPUYHOMY I10J11, MOKpA ra3004MCTKa 1 1H.

Po6ora rpaBiTaniiiHMX NUIOYJOBIIOIOYMX MPHUCTPOIB 3aCHOBAHA Ha
3aKOHAX TpaBITAI[IHHOTO OCAHKEHHS, T. €. OCA/PKEHHS MHJIOBUX YaCTHUHOK ITiJl
JEI0 CUNM TSOKIHHS. SIBUINA OCAPKEHHS MalOTh MICIle TaKOX B amaparax, Jis
SKUX, TOJIOBHUM YHHOM, 3aCHOBaHA Ha BUKOPHUCTAHHI 1HIITAX CHIL.

[le#t MeToa BiIUICHHS YaCTHHOK aepO30JIiB Bija MOBITPs (ra3y) 3HAYHO
e(eKTUBHIIIEC TPaBITAIlIMHOTO OCAJKEHHS, TaK SK BUHHUKAE BIAIICHTPOBA CHUJIA,
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gaKa y 0arato pasziB Oulblle, HXK CUJIA TSDKIHHS. BIALIEHTPOBA Cemapallisi MOxe
3aCTOCOBYBATHCS TIO BIIHOIIECHHIO 10 OUTBIN APIOHUM YaCTHHKAM.

B amaparax, 3acHOBaHMX Ha BHUKOPHCTAaHHI BiJIIEHTPOBOI cemaparlii,
MOXXYTh 3aCTOCOBYBATHUCS JBA IPUHIIUIIOBUX KOHCTPYKTUBHUX PIIICHHS :

- MIOTIK a€PO30JIF0 00EPTAETHCS B HEPYXOMOMY KOPITYCi arnapary,
- MIOTIK PYXA€ThCSI B 00€PTOBOMY POTOPI.

[lepie pimeHHS 3aCTOCOBAHE B IUKJIOHAX, JIPYTe - B POTAIIHHUX
MUJICYJIOBIIIOBAYaX.

@di3uyHa CYTHICTh €JIEKTPOOCAXKCHHS MOJSTae B TOMY, IO Ta30BUU
MOTIK, IO MICTUTh 3Ba)X€HI YACTUHKH, MOMEPEIHBO I10HI3YIOTh, HPU I[LOMY
YaCTHHKH, K1 MICTSTBHCS B Ta3i, HAOYBaIOTh €IEKTPUUHMUNA 3apsif. 3apsIKEeHHs
YaCTHHOK B I10JII KOPOHHOTO PO3pPsiAy BiAOYBA€THCA M1/ BIUIMBOM €JIEKTPUYHOTO
noyist 1 BHacHigok Audy3ii 10HIB. MakcuMalibHa BeIMYHMHA 3apsiy YaCTHHOK
po3mipom Oimemie 0,5 MKM mpomopiiiiiHa KBaapary giamMeTpa YacTHHOK, a
JaCTHHOK po3Mipom meHte 0,2 MKM - AiaMeTpy YaCTHHOK.

Tepmodope3oM Ha3UBAIOTh SBUIIE BIAMITOBXYBAaHHS YaCTUHOK HArpITUMHU
TilamMu. BinOyBaeTbes mia aiero cuil 3 00Ky ra3ornojioHoi (a3u Ha B3BaKEHI B
HiIi HEPIBHOMIPHO HarpiTi dacTWHKHU. Jlis Cui B 3HAYHIA MIpi 3aJeKUTh BiJ
BIIHOIIIEHHS PO3MIpYy YacTHHOK JO CEepeAHBbOI JOBXHHI BIILHOTO TIPOOIry
MOJIEKYJI Tazy.

AJCOpOIIi€I0 HA3UBAIOTh IMPOIIEC BUOOPUOTO MOTIMHAHHS KOMIIOHEHTA
razy, napu abo poO3uMHY 3a JIONIOMOTOK0 aJICOPOEHTIB - IMOPUCTUX TBEPIAUX
MatepipiajiB 3 BEJIMKOK MUTOMOIO MOBEPXHEIO.

JIITEPATYPA
1. 'epacumoB O.1. Enementu ¢i3uku goBkuuis : HaBuaneHuii mocionuk. Opeca:
TEC, 2004. 144 c.
2. KypsaraukoB B.B. ImxeHepHO-(DI3UYHI acCEeKTH 3aXUCTY HABKOJMIIHBOTO
cepenouia ;. Koncrekt nekmii. Oneca: OJIEKY, 2017. 51c.
3. T'epacumon O.I. ®i3uka rpanynpoBaHux MartepianiB : Monorpadis. Opmeca:
TEC, 2015. 264c.

ITUTAHHA JVIA CAMOIIEPEBIPKH
1. Sxi ¢iBuyHI MexaHI3MH TOKJAJeHI B OCHOBY Jii MHJIOYJIOBIIOIOYHX 1
cenapariiHuX MPUCTPOiB?
2.* Ha3BIiTh OCHOBHI CIIOCOOU OYHUIIIEHHS Ia30BUX BUKHU/IIB.
3. Ha sikux (i3nuyHMX 3aK0HaX 3aCHOBaHa po0OTa rpaBiTalliiHUX
MWIOBJIOBIIOIOUUX MTPUCTPOIB?
4.V yomy nosisirae ¢pizMuHa CyTHICTh €JIEKTPOOCAIKEHHS ?
5. SIk1 ABa MPUHLIUIIOBUX KOHCTPYKTUBHUX PILIEHHS MOXYTh
3aCTOCOBYBATHCS B anaparax, 3aCHOBaHUX Ha BUKOPUCTaHHI BILEHTPOBOI
cernaparii?
6. SIke sBHIIIE HA3UBAETHCST TepMOdoOpe30oM?
7.* 1o Ha3mBaeThCsE a0COPOITiEr0?

12



8.* Uum aacopOis BiApi3HIAETHCS Bix abcopOIrii?
9. fIx Ha3WBaIOTHCS amapaTH, y SKUX 3M1IHCHIOIOTH IIporiec abcopOIrii?
(*- nmuTaHHS 1715 cCaMOTIePEBIpKK 0a30BUX PE3y/IbTATiB HABYAHHS - 3HAHb, BMiHb, HABUYOK).

Tema 1.4 Kuaacudikamis cnoco0iB O4YMINEHHS CTiYHMX BOA 3axucm
2iopocepepu. I'iopomexaniuni cnocoou ouuwgeHHa CMiYHUX 600.

Jlnst BUaneHHsl 3BaKEHUX YACTUHOK 13 CTIYHHUX BOJI BUKOPUCTOBYIOTH
nepuoguyHi 1 Oe3nepepBHI TIPOMEXaHIYHI MPOLECH MPOLIIKYBaHHS,
IpaBITALIfHOTO 1 BIIIIEHTPOBOTO BiACTOIOBAaHHS 1 GiIbTpyBaHHSA. Bubip meTony
3QJICKUTh BiJI PO3MIPY YAaCTHUHOK JIOMIIIOK, (hi3MKO-XIMIYHHUX BJIACTUBOCTEH,
KOHIICHTpAIlli 3BAXKEHUX YAaCTUHOK, BUTpPATU CTIYHUX BOJ 1 HEOOXIAHOTO
CTYTICHS OYHIIICHHSI.

[lepen OUIBII TOHKOI OYHMIIEHHAM CTIYHI BOAM HANpaBIsIOTh Ha
MPOIIEKIBAHS Yepe3 PEIIITKHU 1 CUTA, K1 BCTAHOBIIOIOTH MEPe] BIACTINHUKAMH 3
[ULTIO BUJTYYEHHS 3 HUX BEJIUKUX JOMIIIOK.

OcaxeHHs BIICTOIOBAHHSM BiI0YBAa€ThCS M JI1€I0 CUIIN TSXKIHHS.
Pospaxynox siocmiiinuxie. BincTOIOBaHHS CTIYHHUX BOJ MPOBOJATH B amaparax,
TaK 3BaHUX BiACTIHUKaMH a0o 3rymuryBadi. Po3pi3HsAIOTH
TOPU30HTAJIBHI, pajlialibHI, BEPTUKAJIbHI, TPyOJacCTi, TUIACTUHYACTI BIICTIHHUKH
3 MMOXHWJIMMU TIEPETOPOIKAMH.

JIns ouuIeHHS CTIYHUX BOJ BUKOPHUCTOBYIOTH HAMIpHI 1 BIAKPHUTI
TiIPOIMKIIOHH. B mpolieci OYUIeHHS CTIYHUX BOJ JOBOJWUTHCS MaTH CIPaBY 3
BEJIMKOIO KUIBKICTIO BOJIM, TOMY 3aCTOCOBYIOTH (UIBTPH, A1 POOOTHU SIKUX HE
MOTPiIOHUIN BUCOKMU THCK. BUXOASYM 3 1[OrO, BUKOPUCTOBYIOTH (DUIBTpU 3
citTuactumMu enemMeHtamMu (MikpodinbTpu 1 OapabanHi citku) 1 (iabTpu 3
(GUIBTPYIOUMM 3€PHUCTUM LIAPOM.

Koazynayisa i prokynayia 3adpyonens cmiuHux 600

Koarynsmis - 1e mpormec YKPYIMHEHHS JUCICPCHUX YacTHHOK B
pe3yabTaTl iX B3aeMOii 1 00'eJHAHHS B arperaru.

[IIBuaKICTh OCAKEHHS 4YacTMHOK Oyae 3pocTaTd 31 30UIbIICHHSIM
po3Mipy dYacTWHOK. [[ns TpPHUCKOpPEHHS BiJICTOIOBAHHS BHUKOPHUCTOBYIOTH
KOAaryJisiit0 YaCTHHOK, TOOTO 30UIBIICHHS X 3a JOIMOMOIOI0 KOAryJsiHTiB, SKi
BBOJIATHCS B CYCIICH3II0 B pe3yJbTaTl 4YOTO I JI€I0 MOJICKYJISPHUX CHII
BiIOYBA€THCS 3IIUMAHHS IPIOHUX YaCTHMHOK B BEJIMKI KOHTJIOMepaTH (ILI1acTiBIIi,
dboxymnn).

Koarymsiiis HaiOutbin eeKTUBHA IJI1 BUAAJICHHS 3 BOJU KOJIOIIHO-
JTUCIIEPCHUX YaCTUHOK, TOOTO yacTUHOK po3Mipom 1 ... 100 mxwm.

oKyl - e MpoIec arperaiii 3BaKeHUX YacTOK MPU J0JaBaHHI
BCTIUHY BOJIy BUCOKOMOJIEKYJISIPHUX CIOJIYK, SIKI Ha3UBAIOThCS (PIIOKYIJISTHTaAMHU.
Ha BimMiHy Binx koarymsiii npu (IoKyJAIii arperarisi BiOyBa€ThCs HE TUIBKU
npu Oe3nocepelHbOMY KOHTAKTI YaCTHMHOK, aje 1 B pe3yJbTaTi B3aeMOJIii
MOJIEKYN aICOPOOBAHOTO HAa YaCTUHKAX (IIOKYISHTA.
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@roTarliss - MpoOIEC MOJICKYJISIPHOTO TMPWIMIMAHHS YacTHHOK J0
MOBEPXHI PO3MITYy Ta3y 1 piAMHU, OOYMOBJIEHWW HAJJITUIIKOM BUIBHOI €Heprii
MOBEPXHEBHUX MPUKOPTOHHUX IIAPiB.

Ouuwiennsa cmivHux 600 eKCMpPaKyiclo 3a0pyoHens

PinuHHY ekcTpakilito 3acTOCOBYIOThH JUIsl OYMIINCHHS CTIYHMX BOJ, 13
BMICTOM ()EHOJIB, OpraHIYHUX KHCJIOT, 10HIB MeTaniB. JlOmuUIBHICTH
BUKOPHUCTAHHS €KCTPAKII1 BUBHAYAETHCS KOHIICHTPAIIEI OpraHiYHUX JIOMIIIIOK.

JIITEPATYPA
1. 'epacumoB O.1. Enementu ¢i3uku goBkuuis : HaBuaneuuii mocionuk. Opeca:
TEC, 2004. 144 c.
2. KypsraukoB B.B. [HxeHepHO-(i3UyHI acHeKTH 3aXUCTy HABKOJUIIHBOTO
cepenosuiia : Koncrnek nekuiit. Oneca: OJJEKY, 2017. 51c.
3. I'epacumon O.I. ®i3uka rpanynpoBaHux MarepianiB : Monorpadis. Opneca:
TEC, 2015. 264c.

IIUTAHHA JJJIA CAMOIIEPEBIPKU
1. SIxi i3uyHI MEeXaHI3MH TIOKJIaJCHI B OCHOBY OYMINCHHS PiAMHU BiJ TBEPIOi
bazu?
2.5k Ha3WBAETHCS MO PIAKUX HEOJHOPITHUX CHUCTEM ILISXOM BHJIUICHHS 3
piakoi ¢a3u TBepauXx ab0 PIAKUX 3BAKEHUX YACTHUHOK IMiJI JI€I0 CUJIW TSOKIHHS,
BiJIIIEHTPOBOI CHJIH.
3.* [lix miero sikoi cuii BinOyBa€eThCsl OCAKEHHS BIJICTOIOBAHHSIM ?
4.* Ha3BiTh OCHOBHI CITOCOOU OYUIIICHHS P1UHU.
5.* SIxk mpOBOMASITH BiJICTOIOBAHHS CTIYHUX BOJ?
6.* 11{o Ha3uBaeThCA KOAryJsiiero?
7. Illo Ha3uBaeThCs HIOKYIALIE€IO?

8. Illo HazuBaeTbes QuoTarliern?
(*- nuTaHHA A5 caMoTIepeBipKH 0a30BUX PE3ybTATiB HABYAHHS - 3HAHb, BMiHb, HABHYOK).

Tema 1.5 Metoam 3axucry Jirtocdepu

BuBuaroun Temy 3axucty Jitocdepu, MOTpiOHO 3BEpHYTH yBary Ha
MATaHHS MEPEPOOKH TBEPAMX BIIXOIB, a TAKOXK YTHIII3AIlii CMITTS.

Mexaniuna nepepooka meepoux 8i0xo0ie

VYrunizaiiss TBepAUX BIIXOMIB TPHU3BOJUTH 0 HEOOXITHOCTI abo iX
pa3IUIeHHsT Ha KOMIIOHEHTH 3 TIOJAJBIIOK TIEPEpOOKOI0 CermapoBaHMUX
MatepiajiiB pi3HUMHU METo/IaMH, 00 HaJIaHHs 1M TIEBHOT'O BUTY.

[Ticnst moapiOHeHHs Ta (pakilOHyBaHHSI, BIAXOAM MEPETBOPIOIOTHCS B
MPOJYKTH, TOTOBI JUIS TIOJAJIBIIION0 BUKOPUCTAaHHS. TBepauil mMarepial MOXHa
NOJAPIOHUTH 10  YACTHMHOK  Oa)XaHOTO  pO3MIpY  PO3JIaBIIOBaHHSM,
PO3KOTFOBAaHHSM, PO3JIaMyBaHHSM, pi3aHHSAM, PO3MUIIOBAHHIM, CTUPAHHIM i
PI3HUMH KOMOIHAIIISIMU IIUX CIIOCO01B.
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[loTpiOHO PO3MVISIHYTH TNHUTaHHS METOJIB Ta MPHUHIUIIIB 3aXUCTY
mitochepr, MOB’SA3yIOUHM iX 3 TNHUTAHHIMU (I3UKH TPYHTIB Ta i3UKA
IpaHyJIbOBaHUX CUCTEM.

JIITEPATYPA
1. 'epacumos O.1. EnemenTu dhizuku noBkiuig . Hapuanpauit nmocionuk. Oneca:
TEC, 2004. 144 c.
2. I'epacumoB O.I. ®i3uka rpanynboBanux MarepiaiiB | Monorpadis. Opeca:
TEC, 2015. 264c.
3. KypsaraukoB B.B. ImxeHepHo-(i3uyHI acneKkTH 3aXUCTy HaBKOJUIIHHOTO
cepenosuiia : Koncrekt nekuiit. Oneca: OJJEKY, 2017. 51c.

ITUTAHHA JJIA CAMOIIEPEBIPKU
1.* Sxi ¢i3udHi MEXaHI3MHU MTOKJIAICHI B OCHOBY OUHUIIICHHS TPYHTY?
2.* Slka BOipHA 3/1aTHICTH TPYHTY?
3. Ha3BiTh 0OCHOBHI (pi3W4HI BIACTUBOCTI IPYHTIB
4. SIxi BOAH1 BIaCTUBOCTI Ta BOJHUHN PEKUM IPYHTY?
5. [ToxomkeHHs 1 cki1aa MiHEpaJIbHOT Ta OPTaHIvYHOT YACTUHU TPYHTY
6. fka 3aranpHa cxema I'pyHTOTBOPHOTO IPOIleCy?
7.* Ha3BiTh OCHOBHI BOJH1 BIJACTUBOCTI IPYHTIB
8. Boanwmii pexxum rpyHTY, 3akoH Jlapci.
9. TemsOBi BIIACTUBOCTI Ta TETUIOBUI PEXKUM IPYHTY
10.TToBiTpsiHHI BIACTUBOCTI Ta MOBITPSIHUM PEKUM IPYHTY
11.TToxoKeHHs 1 CUCTEMaTUKa IPYHTIB.

12. B yomy nonsirae npoOiemMa cMITTS y MicTax Y KpaiHu?
(*- nmuTaHHS 17151 caMOTIepEeBIpKH 0a30BUX PE3yJbTATIB HABYAHHS - 3HAHb, BMiHb, HABHYOK).

Tema 1.6 MeToau 3aXucTy T0BKIIJIS BiJl eHEPreTHYHUX JTiii.

OkpeMUM pO3AUIOM TUCIHUILIIHU € 3aXUCT JOBKIJUIS €HEPIETUUHHUX JIH.
ITix eHepreTHUHUMHU AIAMHU OYJIeMO PO3YMITH il BiJl MEXaHIYHUX 1 aKyCTUYHUX
KOJIMBaHb, BiJl TEIUIOBUX BHUIIPOMIHIOBaHb, EJIEKTPOMArHITHUX TIOMIB 1
BUIIPOMIHIOBAHb.

MexaHiyal kKoJmBaHHA 3 yactororo Big 16 I'm 1 mo 20000 I'ix e
JOKEpEJIoM 3BYKY. MexaHiuHI KOJIMBAHHS 3 4acToTo MeHIe 16 I’ € mpuarHo10
1HGpa3ByKy, SKUNA HE CIIPUUMAETHCS JIIOJACHBKUM BYXOM. AJie BiJJOMi HEeTraTHBHI
HACJIIKH 1H(Pa3BYKOBUX KOJUBAHb Ha 3/I0POB’S )KUBUX OPraHi3MiB.

[Ipy BHUBYEHHI ILOTO PO3AULY MOTPIOHO PO3IJISHYTH MHUTAHHA
010JI0T1YHOTO BIUIMBY €HEPreTUYHUX A1l eIEKTPOMArHiTHUX XBUJIb.

Binoma GiosioriuHa aisi BACOKMX 4acTOT €IE€KTPOMAarHiTHUX XBWJIb. Tak,
HaNpUKiIaa 0 A0 BUKOPUCTOBYIOTh Y MEIULMHI JJIs JIOKAJIBHOTO PO3IrpUBY
OpraHiyHO1 TKaHWHHU.
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VY Oaratbox BuUMaaKax Is Mis € HeraTuBHOIO. Hampukmian pamioxBuii 3
JOBKUHOIO XBHIII MOpsAAKY 1 cM € HeOe3neuHumu aiid oguHu. HeratuBHuii
BILJIUB 3POCTAE 13 301IBIIICHHSIM IHTEHCUBHOCT] XBHIb.

AcITipaHTH MalOTh 3BEPHYTH yBary Ha OCHOBHI 3aCOOM 3aXHUCTY Bi
BUIIPOMIHIOBaHb — €KpaHYBaHHS, BIIOUTTS €KpaHaMH, MTOTJIMHAHHS
BUIPOMIHIOBAHHS, BIIJIaJICHHS BiJl JPKEpeJl BUTIPOMIHIOBAHHS, BUKOPUCTaHHS
MaHIMyJISTOPIB.
3axucm 6i0 padiayii. OxpemMo NOTPIOHO MpoaHaTI3yBaTH MUTAHHS 3aXUCTY BiJ
pamiamii. [Ipu npoMy moTpiOHO MaTH Ha yBasi, MO Pi3HI BUAU 10HI3YHOHOTO
BUIIPOMIHIOBAHHS MalOTh pi3HI BIacTUBOCTI. Cepell HUX MUTaHb KIOYOBUMU €
MTUTaHHS:

- eKOJIOTIYHI NpWiagd Ta CHUCTEMH 3aXUCTy OO €KTIB HABKOJUIIHBOTO
cepeIoBUIIA BiJ] 30BHIIIHIX 30ypeHb Ta eHEPreTUUHUX J1H;

- TpWIaau Ta CUCTEMH KOHTPOJIO XapaKTePUCTUK 3O0BHIIIHIX 30ypeHb Ta
EHEepPreTUYHMX i, 30KpeMa, KOHTPOJIO0 pajiaiii: pagloMeTpH, IO03UMETPH,
raMMa-ClieKTpOMeTpH, OararokaHajdbHI — aHANI3aTOPU  IMIYJbCIB Ta  iX
XapaKTePUCTUKH.

[Ipn BUBYEHHI IILOTO PO3IUTY MOTPIOHO PO3TIISHYTH HUTAaHHS O10JOTTYHOTO
BIUTUBY €HEPreTUYHUX Jid, 30KpeMa BIUIMBY €HEPreTUYHUX il Ha 370pOB’S
JIOUHKA. ACHIpaHTH MarOTh 3BEPHYTH yBary Ha OCHOBHI 3acO0M 3aXHCTy —
eKpaHyBaHHS, TIOTJMHAHHS BHUIPOMIHIOBAHHS, BIAJAJICHHS B JKEpem
BUIIPOMIHIOBAHHS, BUKOPUCTAHHS MaHIyJIATOPIB.

AcmipaHTH MOBUHHI 3HATH METOJM KOMIT FOTEPHOT OOPOOKH CHEKTpIB, a
TaKOX CHEIlalTi30BaHl KOMIT IOTEpHI MaKeTH Al 00poOKM cnekTpiB. BuBueHHs
bOr0 PO3AUTY MPOrpaMH JIOUUIBHO TMOYMHATH 3 PO3MIAAY pPoOOTH
0araTokaHaJbHOrO aMIUIITyAHOro aHanizaTtopa. CyyacHl aHali3aTOpU MaroTh
COTHI 1 TUCsi4l KaHaliB. KoxHMI1 3 3apeecTpoBaHUX IMIYJIBCIB 3HAXOJIUTHCS B
NpUCTPIi, MO iX 3amam'satae. BioOK HETEKTyBaHHS, A0 SKOTO BXOAUThH AETEKTOP
10HI3YIOUOr0  BHUIIPOMIHIOBAHHS 1 ()OTOCJNIEKTPOHHHM  MOMHOXYBady,
pPO3MIILIYETHCA Yy  CBUHUEBOMY  OYyJIMHOYKY. AHaIoOroBuil  unudpoBuit
neperBoproBau (AILLIT), 1m0 mnpu3HAYeHHH IS IEPETBOPCHHS AaHAIOTOBHMX
CUTHANIB y IU(GPOBI KOAM, PO3MIMIYETHCS B OAHOMY OJIOIl 3 aHaIi3aTOPOM
imnynbciB. [HTepdeiic 3abe3neuye 3B's130k 1 y3romkenHs ALl 3 onepaTuBHOIO
naM'sTTI0O KOMIT'IOTepa, Ha SKUW BUBOISTHCS JaHI BUMIPIOBAHb.

JIITEPATYPA
1. 'epacumoB O.1. Enementu ¢i3uku goBkuuis : HaBuaneuuii mocionuk. Opeca:
TEC, 2004. 144 c.
2. I'epacumos O.1. Pagioexosnoris 3a rany3smu : [linpyunuk. Oneca: TEC, 2016.
100 c.
3. KypsrtaukoB B.B. IHxeHepHO-(pI3MYHI acHEKTH 3aXUCTy HABKOJIUIIHHOTO
cepenonuia . Koncnekt nekmiit. Oneca: OJJEKY, 2017. 51 c.
4. Hopmu paniarniiinoi 6e3nexkn Ykpaiau. HPBY-97. K., 1997. ¢.14; ¢.35.

ITUTAHHA JIVIAI CAMOIIEPEBIPKU
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1.*Ha3BiTh BUAM MIKIJIMBUX €HEPTEeTUYHNX BUITPOMIHIOBAHb.

2.* l1lo Ha3uBaeThCA pajialfien?

3. lllo Ha3uBa€THCSI MUTOMOIO PATIOAKTHUBHICTIO?

4, SIx moB’si3aHa HEOE3NMEYHICTh EJICKTPOMArHiTHUX BUIIPOMIHIOBaHb 3 HOTO
4acTOTOI0?

5.* SIxi Bu 3HaeTe 1031 BUTIPOMiIHIOBAHHS ?

6.* Ski ra3m 3HIMCHIOITH (YHKINIO 3axXUCTy BIiJ yJabTpadioseToBoro
BunpomiHroBaHHs CoHIIsI?

7.* Mo 3aiiicHIOE QYHKIIIO 3aXUCTy BiJl 3apsSAKEHUX YACTUHOK KOCMIYHOTO
BUIIPOMIHIOBAHHS ?

8. SIK1 OCHOBHI BJIaCTUBOCTI Ta PI3HOBUYU 10HI3YIOUMX BUIIPOMIHIOBAHb?

9. PamiomeTpuuHi Ta AO3UMETPUYHI BUMIPIOBAHHS.

10.* Sxi 3acobu AJis BUMIPIOBAHb PaJ[I0aKTUBHOCTI?

11. CnexTpoMeTpHu 10HI3yI0UOT0 BUIIPOMiHIOBaHHA. DYHKIIS BIATYKY

12. SIk 3MIHCHIOETHCS 3aXUCT BiJl raMMa-BHIIPOMIHIOBAHHS ?

13. Ha sxux mnpuHIMmax 3acHOBaHa po0OoTa MpWIamiB, MO0 PEECTPYIOTH

10HI3yI04Ye BUITPOMIHIOBAHHS ?
(*- muTaHHS 1S caMoIepeBipKU 0a30BUX PE3y/IbTATIB HABYAHHS - 3HAHb, BMiHb, HABUYOK).

2. Moayas 3M-JI2 HaykoBo-o0rpynToBani miaxoam g0 JikBigamii
HACJTIIKIB 320py/IHEHHSI HABKOJIMIIHBOI0 CePe0BHIIA

Tema 2.1 TexHouorii Ta anapaTu oYHILEHHS 00’ €KTIB HABKOJINIIHbLOIO
cepeoBHIIA

Texnonozii ma anapamu ouuuienna ammocgheprnozo nogimps.

TexHonorii Ta poboTa anapaTiB O4YMILEHHS aTMOC(PEPHOIrO MOBITPS BiA
aepo30JbHUX JOMIIIOK 3aCHOBaHAa Ha (I3UYHMX 3aKOHAX TIpaBiTalliHOIO,
THEPIIHHOTO Ta BIAIIEHTPOBOTO OCAP)KEHHS YaCTUHOK.

VY nunoynoBioBadax 1 cemapamiiiHuX amaparax 3acTOCOBYBAIOTHCS B
OCHOBHOMY (Pi3WYHI METOJM OYMIICHHS CepeOBHUIIA, TOOTO MOBITPs (ra3y) Bix
3BAKCHUX JUCIEPCHUX 4YacTHHOK. lle MexaHiuHl MeToAW — TpaBiTalliiiHi,
1HepIiitHi, QUIBTpYBaHHS Ta IH..

OuumieHHsT TPUMIMIEHb (KUTIOBUX a00 BUPOOHWYMX) 3IIMCHIOETHCS
[UIIXOM TPOCKTYBAaHHS Ta BCTAHOBIIOBAaHHS BEHTWISAIIMHUX CHCTEM. 3ajaada
BEHTWIALIHHUX CUCTEM — HE BUIIUICHHS 3a0py HIOIOYMX PESYOBUH BiJl TIOBITPS,
a BUKUU 3a0pYyIHEHOTO TOBITPS 3/IMCHIOIOTHCS B aTMocdepy, Je BinOyBaeThCs
Horo po30aBJICHHS.

Texnonocii ma anapamu o4UWeHHA CIMIYHUX 80O.

B mpomeci TeopeTMYHOTO BUBUYEHHS IIUX IHUTAaHb AaCIIPaHTH MAaroTh
3HATH TIPUHITUIN OYUCTKH CTIYHUX BOJI, & B MPOIECI MPaKTUYHOI IMiATOTOBKH
MarTh CIIOCTEPIraTH CTaH BOJHUX 00'€KTIB.

AcripaHTH MalOTh MOKJIUBICTh 3HAHOMUTHCS 3 TIPUHIIMITAMHA OYUIIICHHS
CTIYHMX BOA Ha cTaHMisx 0ionoriunoi ourctku ( CBO ) "IliBaenni” i “IliBHiuHi”
Ta CIIOCTEPIraTH 32 MOPCHKUMU BOJAMH B MICIIAX 1X CKHUITY.
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3axucT rigpocdepu TMOB’S3aHUN 13 PETriOHATLHUMH €KOJOTTYHUMHU
nmpoOiemMamMu pekpeartiitHoi 30Hu B paiioni KysumbHHUIIBKOTO Ta XaKnOEeHChKOTO
JUMaHIB, a TaKoXX 3 TPOTU3CYBHHMH 3axO0JaMU peKpeariiHoi 30HW Ha
y30epexoki HopHOTo MOps.

ImxenepHO-QI3MYHI aCMEeKTH 3aXUCTy BOJHHX OO0’ €KTIB CTOCYIOThCS
Opnecbkoro perioHy y 3B’s3Ky 13 3a0pyjHEHHSM JIMMaHiB, 30Kpema,
Xamkubericbkoro Ta KysanpHunbkoro numaniB. Tomy acmipantu OIEKY
MarTh MOXKJIUBICTh 03HAHOMIICHHSI 13 IHXKCHEPHUMHU CITOPYJIaMHU CKUAY CTIYHHUX
BOJI Y BOJIHI 00'ekTH ( Ha mpukiaai XapkuOelChbKoro JMMaHy Ta TpyOOIpOBOIY
y UYopHe Mope ), O3HAOMJIGHHS 3 CKOJOTIYHUMH TpoOieMaMu
Xamxuoeiicbkoro Ta KysiapHunpkoro jaumadiB. OKpeMUM  1HXXEHEPHUM
MUTAHHSAM € MPOTU3CYBHI OEpEroyKpiIuIloYM CIOpYaH Ha y30epexxki YHopHoro
Mops y micTi Opeca.

[lepen OUIBII TOHKUM OYHUIIEHHSIM CTi4HI BOJU MPOXOJATH MeXAHIiuHe
ouuuienna. J[ns 1boro ix HaMpaBJISIOTh HA MPOLEKIBAHS Yepe3 PEIIITKU 1 CUTa,
SK1 BCTAHOBJIIOIOTH TEpe] BIACTIMHUKAMM 3 IIJUTIO BWJIYYCHHS 3 HUX BEJIUKHX
JOMIIIIOK, BUJAJICHHS 3 HUX BEJIMKWX BKJIIOYEHB, IO IUIaBalOTh. B miTepaTypi
MIPUBEJICHUIA OMKC OJIOKY MEXAaHIYHOTO OYMIICHHS, O SKOTO BXOJSITh OYHMCHI
amapaTd. peIIiTKH, JpoOapK, IMCKOJOBKH, TIpeaeparopd 1 TEepBHHHI
BIJICTIHHUKH Ta 1X poOOTH.

PemriTku mpu3HaudeHi IS yJIOBIIOBAHHS BEIMKUX BKIIIOYEHb, IO MPH
HEOOX1HOCTI MOAPIOHIOIOTHCS B IpoOapKax.

[TicKOJIOBKH TPEACTaBISIIOTE COO0I0 €MHOCTI BU3HAY€HUX po3MipiB. B
HUX BiZIOyBa€ThCA OCAKEHHS 3BAXCHUX PEYOBHH 3aBASKA  PI3KOMY
3MEHILEHHIO IIBHUJKOCTI IUIMHY PIAMHHU, IO OYHUIIAETHCS. Y MICKOJOBKAX
BUNANAE€ThCS 31 cTiyHOT Boau mnpubnuzHo 40-60% npiOHUX MeXaHIYHUX
JOMIIIIOK.

[Ticnst GLIOT1YHOrO OYUIIEHHS CTIUYH1 BOJU MOXYTb OyTH CKHHYTI B
noBepxHeBl BoAHI 00'ektu. llepen ckupaHHsIM B OOOB'A3KOBOMY MOPSIKY
B110yBa€ThCs IXHE 3HE3apAKyBaHHS LIJISIXOM 00pOOKH XJIOPHOIO BOJIOKO.

Ilpouioscyeannsa crTiuHOT BOAM BiNOYBA€ThCS HA PENIITKAxX, SKi
BHUTOTOBJISIOTHCS 3 METAJICBUX CTPMOXKHIB a00 apMaTypH 3 3a30paMu MK HUMH 5-
20 MM 1 BCTAaHOBJIOIOTHCS MM KyToM 60 ° 10 TOPHU3OHTY.

Ilona ¢hinompauyii e OYUCHI CTIOPY/IH, AKI JIOJICTBO BUKOPUCTOBYBAJIO
JUTSI OYMIIICHHS BOJW BKe OUIhII m'sTH ctopid. [lons inpTparltii sBISIOTH CO00I0
TUISTHKH 3eMJT1 TTOIICTO Bijl IEKUJIbKOX KBaJIpaTHUX METPIB 10 1,5-2 ra 3 yxumom
no 0,02, o6BanoBani mamb6amu. [{i AUISTHKYM 3eMJIl BIAIITOBYIOTHCS Ha IICKaX,
cymickax, abo Jerkux cyrivHkax. Jlo HemosikiB mosied GuibTpalii BiIHOCUTHCS
3aHATTSA BEJIHUKUX IUIONI, MOXJIMBICTh 3a0pyJAHEHb TMIJ3€MHUX BOA 1
aTMOC(EpHOro MOBITPS ra30MOAI0HUMHU IPOIYKTaMU PO3KIAJaHHS CTIYHUX BOJ.
PiznoBu0M moniB (inbTpallii € mods nigzemMHoi GpuibTpallii, y sIkuxX Ha MIHOUHI
0,5-1,8 M yknmagaroThes IpeHaxHI TPYOH.
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JIITEPATYPA

1. I'epacumos O.1. EnemenTn dhizuku noBkiuig . Hapuanpauit mocionuk. Oeca:
TEC, 2004. 144 c.
2. KypsaraukoB B.B. ImxeHepHO-(i3W4YHI acleKTH 3aXHUCTy HABKOJMIIHBOTO
cepenoruiia . Koncrekt nekuit. Oneca: OJJEKY, 2017. 51 c.
3. I'epacumos O.1. Pagioekomnoris 3a rany3smu : [ligpyuanuk. Oneca: TEC, 2016.
100 c.
4. Hopmu pamianiitHoi 6e3neku Ykpainu. HPBY-97. K., 1997. c.14; ¢.35.

ITUTAHHA JVIA CAMOIIEPEBIPKH
1. *Ha sxux sgBMIIAaxX Ta 3aKOHAX 3aCHOBaHI TEXHOJOrIi Ta poOoTa amaparis
OYHUIIEHHS aTMOC(EPHOro NoBITPsI?
2. *Ha sxkux sBUIIax Ta 3aKOHaX 3aCHOBAaHI TEXHOJIOrii Ta poOoTa amapaTiB
OYMILIEHHS CTIYHOI BOAU?
3. Sxi ¢BBuuai Ta (YI3UKO-XIMIYHI XapaKTEPUCTUKH BHU3HAYAIOTH MIPHU
CIIOCTEPE)KCHHI 32 CTAHOM BOJHHUX 00’ €KTIB?

4. *Io sBAsIOTH 00010 OIS BimbTparii?
(*- nmuTaHHS 17151 caMOTIepEeBipKK 0a30BUX PE3yIbTATIB HABYAHHS - 3HAHb, BMiHb, HABHYOK).

Tema 2.2 CyyacHuii ekoJIOTiYHMIA cTaH YKpPaiHU Ta HACJHIIKU aBapii Ha
Yopuoouabcbkiii AEC.

Cyuacnuil exon02iyHull cman BU3HAYAETHCS 3 OAHOTO OOKY, CTYIIEHEM
3a0pyAHEHHS aTMOC(EpHOTO MOBITPsI, BOJHOTO CEPEIOBHUIIA Ta TPYHTIB, a 3
JIpyroro OOKY - KUIBKICTIO BHUKHIIB Ta CKHJIB IIKIJJUBUX PEUYOBHUH Y
HABKOJIMIITHE CEPEIOBUIIIE Y MPOIEeCi HAPOTHOTOCIOAAPCHKOT AisibHOCTI. Jliis
VYkpainu y TenepiliHii yac moTpiOHO BpaxOBYBaTH TAKOXK IIKOAY BiJ BOEHUX
JI{, SIK1 CTOCYIOTHCS BEJIMYE3HUX PANOHIB Ta IO,

Jns atmocdepu 3a0pyAHEHHST BU3HAUYAETHCS KIIBKICTIO Ta BHUCOTOIO
BUKH/IIB, fKI TMOJAUIAIOTR Ha TpomocdepHi Ta crparocdepni. Ilepion
MOJTyOUHUIIICHHST Tpomocepr cKiamae 2 poku. Ko BUKAIU B Tpomocdepy
Oynu 3xiticHeHi Ha BuCOTI mopsiaky 100 M, TO BaxkKi aepOAUCIIEPCHI YaCTUHKU
TBEPJUX JOMIIIOK OCa/DKYIOThCS Ha BIJACTAaHSAX JEKiIbKa KUIOMETPIB BiJl MICIISI
BUKUIY Yy HampsMKy BiTpy. Takum umHoM HaiOinbm HebOesneunow € 30-km
3oHa. llIkigmuBY 1it0 OKCHAIB CIPKM Ta a30Ty MOYKHA MOOAYUTH IO KOBTOMY
BIITIHKY  3€JICHOTO  KOJIIPYy SJMHOK Ta COCEH TMOOJM3y  TEIJIOBUX
€JICKTPOCTAHIIIH.

Y 1986 p. na YopHOOWIbCHKIA aTOMHIN eIeKTpoCTaHIil BigOymacs
aBapis, B pe3yJbTaTi SIKOI CTajJoCs pPaJiOaKTHBHE 3a0pyJAHCHHS BEIIMYC3HUX
TepuTOpid YKpainu Ta cyciaHix kpaid. Hacminku 1iei aBapii MatoTh rio0anbHu
XapakTep Ta 3aJUIIAI0THCS EKOJOTTYHUMU MPOOJIeMaMu 1 B Hallll YaCH.

JIITEPATYPA
1. 'epacumoB O.1. Enementu ¢hizuku noBkiuisg . Hapuanbauit nocionuk. Oneca:
TEC, 2004. 144 c.
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2. I'epacumoB O.1. Pamioexomnoris 3a rany3smu . Iligpyunnk. Oneca: TEC, 2016.
100 c.

3. KypstaukoB B.B. ImxeHepHO-(i3uyHI acCHeKTH 3aXUCTy HaBKOJIUITHHOTO
cepenoruiia . Koncriekr nekmiit. Oneca: OJJEKY, 2017. 51 c.

4, upoxos 0. M., FOnu#n K. I1. SAnepnas pusuka. M.: Hayka, 1980.

5. Hopmu pamianiiinoi 6e3nexkn Ykpainun. HPBY-97. K., 1997. c.14.

ITUTAHHA JVIA CAMOIIEPEBIPKH
. *Uum oO0yMOBJIEHHI cCydyacHUHM €KOJIOTTYHHUM cTaH YKpaiHu?
. UM 00yMoOBIIeHO 3a0pyAHEHHS aTMOC(hepH ?
. *I1lo Ha3UBa€THCS pajlialiero?
. *$Ixa HeOe3NneuHICTh AaTOMHOI €HEPreTUKU?

. *4ki cyyacHi 1031 BI/IHpOMlH}OBaHHSI Ha YKpalHl'?
(*- nuTaHHA 1715 caMOTIepeBIpKH 0a30BUX PE3yabTATIB HABYAHHS - 3HAHB, BMiHb, HABHYOK).

a b~ owdNPE

Tema 2.3 Jle3akTuBaitisi Ta peadinitanis pagianiino 3a0pyaneHux
TePUTOPii

[InTaHHA BKIIFOYAE:!
- 3acobm peaburiTamii NOPUPOJHUX Ta IITYYHHX HA3eMHUX Ta BOJHUX
€KOCHUCTEM, 3a0pyTHCHUX PaIIOHYKIIIaMH, BUKOPUCTAHHS MPUPOTHUX PECYpPCiB
Ha TakuX TEPUTOPIAX [T  BHUPOOHUIITBA IMPOMHUCIOBOI  IPOMYKIIi,
CUTBCHKOT'OCITOIaPCHKOTO JIICOTOCTIOAAPCHKOTO Ta pUOHOTO BUPOOHUIITBA,
- 0COONHMBOCTEH TOCTYNMOBOTO BiJHOBIEHHS TOCHOJIAPCHKOI MisIIBHOCTI Ha
3a0pyTHEHUX PATIOHYKIIIIaMH TEPUTOPISAX, BUKOPUCTAHHS BUPOIIECHOT HA HHUX
CLTBCHKOTOCITOIAPCHKOI Ta BUPOOJICHOT MPOMUCIIOBOI MPOAYKIlii, BAKOPHCTAHHS
MPUPOAHUX PECYpPCiB ISl MPOMUCIOBHX 1 CUIBCHKOTOCIIOJAAPCHKUX ITijICH, a
TaKOX BiJHOBJICHHS TPAAMIIIHHOTO CIIOCOOY JKHUTTSA Ta TOBEIIHKH MiCIIEBOTO
HaceJeHHs1 0e3 0OMEKEHb.

AcrmiipaHTy B pe3yJbTaTi BABYCHHSI IINX MUTaHb MAIOTh!
- 3HAaTU 3arajibHi 3aKOHU (YHKIIIOBaHHS E€KOCHCTEM, $IKI OB f3aHl 3
BJIACTUBOCTSIMU  PAAIOHYKIINIB,  MOPAJOK  Opradizamii  pajiamiifHoro
MOHITOPHHTY Ta Pai0eKOJIOTIYHHUX JOCIIIIKCHD,
- TPOBOJUTH KOMIUICKCHE OIIIHIOBAHHS CTaHy €KOCHCTEM, IO 3a3Haju
paIioaKTHBHOTO 3a0pYy/IHEHHS,
- MPOTHO3YBAaTH 3MIHU TMPUPOTHOTO CEPEAOBUIIA, CIPUIMHEHT ()YHKIIFOBAHHIM
pPaZioeKOJIOTIYHO-HE0e3MEUHNX O0’€KTIB Ta  BIIYYXKEHHSIM  paJiaKTUBHO
3a0pyIHEHUX TEPUTOPIH;
- 3HaTM  OCOOJMBOCTI  aBTopeabumiTamii  TepuTopid  3a0pyIHEHUX
paioOHYKITiAaMUu;
- BUSBIATH CIOCOOM Ta OIIHIOBAaTH 3axO0JH, CIPSIMOBaHI Ha MiHIMI3AI[il0
HAJXO/KEHHS PaJIOHYKIIIIB A0 MPOAYKIIi CUIBCHKOTO, JICOBOTO Ta PUOHOTO
rOCIOAApPCTBA;
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- BU3HAYATH NPIOPITETH Ta BIIOKPEMIIIOBATH CYTTEB1 peKpealliifHi mpoOaeMu Bij
JIPYTOPSTHUX TT1]1 YaC BUKOHAHHS CHCTEMHOIO aHali3y, Ha MiJICTaBl OTPUMaHUX
pE3yNbTATIB pOOUTH OOTPYHTOBAaH1 BUCHOBKH,
- PO3pOOJIATH MPOTHO3U €KOJOTOCKOHOMIYHOTO CTaHy TEPUTOPIH, 3a0pyaHEHUX
pPaIioOHYKITiTaMHu.

JIITEPATYPA
1. 'epacumoB O.1. Enementu ¢i3uku goBkus : HaBuaneuuii mocionuk. Opeca:
TEC, 2004. 144 c.
2. I'epacumos O.1. Pagioekomnoris 3a rany3samu : [Tlinpyunuk. Oneca: TEC, 2016.
100 c.
3. KypstaukoB B.B. IHxeHepHO-(Q13MYHI acHeKTH 3aXUCTy HABKOJUIIHHOTO
cepenonuia : Koncnekr nekuit. Oneca: OJJEKY, 2017. 51 c.
4. I'epacumos, O. I., Auapianosa, 1. C., Kypstaukos, B. B., CmiBak, A. f.
Ilocibnux Ona  nowykysauie pieHsa nid2omoexku Ookmop ¢inocoii 3a
cneyianvricmio TexHono2ii 3axucmy HaBKOIUUHBO020 Cepedosua - HA8YAIbHUL
nocionux. Hasuaneanii mociouuk. Oneca: TEC, 2021. 213 c.
5. Hopmu pamiariiinoi 6e3nekn Ykpainn. HPBY-97. K., 1997. c.14.

ITUTAHHA JIVIA CAMOIIEPEBIPKHU
1. SIxi 3acoOu pealimiTalii MPUPOJHUX HA3EMHUX Ta BOJHUX €KOCUCTEM,
3a0pyAHEHUX PaIIOHYKJII1IaMH ?
2. SIxi ocobnMBOCTI aBTOpeadiTiTalii TepuTOpiii 3a0pyIHEHUX
pagioHyKIi1amMu?
3. B yomy nosnsiraroTh 0CO0JMBOCTI Ta MOPSIOK OpraHizallii paaiaiiHoro
MOHITOPHUHTY Ta PaAi0€KOJIOTTUHUX JOCIIII>KEHb ?
4. Slki 3ax0aM COpsIMOBaH1 Ha MIHIMI3aIl1F0 HAJXOKEHHS PaIOHYKIIIIIB 10
IPOAYKIIi CUIBCHKOIO, JIICOBOTO Ta pUOHOTO rOCIOIapCTBa?
(*- nuTaHHA 7S caMOTIepeBIpKH 0a30BUX Pe3yabTATiB HABYAHHS - 3HAHb, BMiHb, HABHYOK).

Tema 2.4 Hopmu paaianiiinoi 6e3nexu Ykpainu HPBY-97

HNoxyment Hopmu  pamiamiiinoi  Oesneku  Ykpainm  HPBY-97
perjiaMeHTy€e 3aXOJM Ta HOPMH pajiaiiHol OemeKkw y MTaTHUX Ta aBapilHUX
curyanisx [5].

AcIipadTH, BUBYAKOYHM I[I0 TEMYy MAalTh 3HATH KOHICMIIii, OCHOBHI
MOJIOKEHHSI Ta MMPUHIIUIIH, SIK1 MTOKJIJI€H1 B OCHOBY LIOT'O JOKYMEHTA.
OcHOBHa KOHIICTIIE — 1€ 3J0pOB’s JoauHu. Padiayivina Oesneka Ta
npomupadiayitiHuil 3axucm CTOCOBHO MpakmuuHoi OisnbHocmi 0y0yiomscs 3
BUKOPHUCTAHHSIM HACTYITHUX OCHOBHUX IMPUHITUITIB!
1. [Ilpunyun eunpasdanocmi - OyAb-sfiKa TPaKTUYHA [ISUIBHICTH, IO
CYIIPOBOJIKYETHCSI ONMPOMIHEHHSIM JIFOJICH, HE TOBHHHA 3IHCHIOBATHCS, SKIIO
BOHA HE MPUHOCUTH OUIBILIOT KOpucmi OIPOMIHEHUM 0co0aM ab0 CYCHUIbCTBY B
IJIOMY Y IOPIBHAHHI 31 iK00010, IKY BOHA 3aBJIAE.
2. [Ipunyun Henepeguujents - piBHI OMPOMIHEHHS BiJl YCiX 3HAYNMUX BUJIIB
NpaKkmuyHoi NsUIbHOCT1 HE OBUHHI NEPEBUIYBAaTH BCTAHOBIICHI J1iMImuU 003.
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3. Ilpunyun ommumizayii. - piBHI IHOUBIAYAIBHUX 003 Ta/ab0 KUIBKICTh
OTIPOMIHIOBaHMX OCI0 MO BIAHOMIEHHIO JI0 KOXKHOTO Odicepena GUNPOMIHIOBAHHS
MOBUHHI OYTH HACTUIBKM HU3bKHMHM, HACKUIBKH II€¢ MOXKE€ OyTH JOCATHYTO 3
BpaxyBaHHIM €KOHOMIUYHHX Ta COLIATbHUX (HAKTOPIB (npunyun onmumizayii).

CyuacHnuil ekon102iunuil cman BU3HAYAETHCS 3 OJHOTO OOKY, CTyIEHEM
3a0pyaHEHHs aTMOC(EpHOro MOBITPsS, BOAHOTO CEPEJOBHINA Ta T'PYHTIB, a 3
Ipyroro OOKy - KUIBKICTIO BHUKHJIB Ta CKHJIB IIKIJUTMBUX PEYOBUH Y
HABKOJIMIITHE CEPEOBUINE Y TPOIECi HAPOJIHOTOCIOAAPCHKOI MisiTbHOCTI. Jliis
VYkpainu y TenepimiHii yac nmoTpiOHO BpaxOBYBaTH TAKOXK IIKOAY BiJl BOEHUX
IiH, SIK1 CTOCYIOThCS BEJIMYE€3HUX PAOHIB Ta IO,

Y 1986 p. na YopHOOMJIBbCHKIA aTOMHIN €IeKTpOCTaHLil BigOymacs
aBapisi, B pe3yJbTaTl SIKOI CTajocs pPaalOaKTHUBHE 3a0pyJAHEHHS BEJIWYE3HUX
TepUTOpiil YKpaiHu Ta CyCiJIHIX KpaiH.

Hacnigku wiei aBapii maroTh rioOalbHHUIM XapakTep Ta 3ajJUIIAIOThCS
€KOJIOTTYHUMHU IIpoOJIeMaMH 1 B HaIlll YacH.

JIITEPATYPA

1. 'epacumos O.1. EnemenTn ¢hizuku noBkiuig . Hapuanpauit mocionuk. Omeca:
TEC, 2004. 144 c.
2. I'epacumos O.1. Pagioekomnoris 3a rany3smu . [linpyunuk. Oneca: TEC, 2016.
100 c.
3. KypsaraukoB B.B. ImxeHepHO-(i3UYHI acleKTH 3aXUCTy HABKOJMIIHBOTO
cepenouiia ;. Koncnekr nekuiit. Oneca: OJEKY, 2017. 51 c.
4. T'epacumos, O. I., Auapianosa, 1. C., Kypstaukos, B. B., CmiBak, A. f.
Hocionux Onsa  nowyxyeauie pieHs niocomoeku O0oKmop ¢inocoii 3a
cneyianvHicmio TexHonoeii 3axucmy HABKOIUWHBLO20 CepedosUuUa - HA84UaNbHUL
nocionux. HaBuanenunii nocioHuk. Oneca: TEC, 2021. 213 c.
5. Hopmu pamiamniitaoi 6e3neku Ykpainu. HPBY-97. K., 1997. c.14.

ITUTAHHA JVIA CAMOIIEPEBIPKU
. *Uum 00yMOBJICHHI CydaCHUH €KOJIOTIYHUA CTaH YKpaiHu?
. *Uum oOymoBieHo 3a0pynHeHHs atMocepu ?
. *Illo Ha3uBaeThHCS pamiaiiero?
. *SIka HeOe3MeUHICTh aTOMHOT CHEPTCTHKH?

. SIxi cydacHi 1031 BUIIPOMiHIOBaHHS Ha YKpaiHi?
(*- muTaHHS 11 caMOTIepPEBIpKU 0a30BUX PE3y/IbTATIB HABUYAHHS - 3HAHb, BMiHb, HABUYOK).

O~ WD

Tema 2.5 Opranizanis KUTTERISVIBHOCTI B ymMoBax, 10 3a0e3ne4ylThb
MiHIMI3alio 1030BUX HABAHTAKEHb.

Opranizailiss  >KATTEAISUIBHOCTI B YMOBax, M0 3a0e3mevyroTh
MIHIMI3a1[1}0 JO30BHX HaBaHTaXEHb, B1IOYBAETHCS 3T1JTHO OCHOBHUX MPUHIIUITIB
pamiamiiiHoi Oe3meku Ta HOpM, HOpuHATHX B Ykpaini. lLle npuHuunu
HEeTIEPEeBUILICHHS, BUTIPABJAAaHOCTI Ta ONTHUMI3aIIii.
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[TpuiHATTS KOHTP3aXOJiB 3 JIKBIJAIlll HACIIAKIB paidialiiiHoi aBapii
3TiIH0 HOPMYIOUYUX NPUHIUIIIB, K MOKa3ylTh Ypoku YopHOOWIs, MOB’sA3aHE
TaKOX 13 PSAOM IHIMUX BAXKIMBUX MUTaHb. [lo-miepiie, KOHTP3axoau MarOTh
OyTH CBOEYACHUMH.

Tak, manpuknaa, B pe3yibTaTi aBapii MakcMMaibHa KOJEKTHBHA /1032
Oyna orpuMaHa MemkaHmsaMu y M. Kopocrenb. [ljis TpUAHATTS pillIeHb
CTOCOBHO KOHTP3aXOJiB y IIbOMY MICTI Ta BHJIUICHHS KOIITIB JJIs iX peamizairii
OyB BUTpaueHU# ayke Beaukui 4yac (Outbiie poky). ToOTO KOHTp3axoau Oyiiu
3MIACHEHI, aje He CBOo€4YacHO. B pe3ynbpraTi eheKTHUBHICTh LKUX 3aX0AiB Oysa
Ty’Ke HU3BKOIO.

Cepen 3aX0/IiB 3HUKECHHS JI030BUX HAaBaHTAXKCHB, K1
BUKOPUCTOBYBAJIMCS, BIAMITUMO MEXaH14H1, (p13u4H1, Pi3uKo-XiMidH1 MeTOIU. Y
M. Kopocrtenb O0yio 3MiHeHO acanbTHE MOKPUTTS, 3HATI Ta 3po0JIeH1 HOBI JlaXu
OyIMHKIB, y MICTI BUJAJCHUN BIAKPUTHH TPYHT, OyIiBial Ta 1HII OO’ €KTH
00pOOJISITUCS  CHCMiaJbHUMKH PO3YMHAMHU (ITOBEPXHEBO-aKTUBHUMHU Ta 1H.) 3
METOIO 1X JIe3aKTUBAaIlll.

[Tpuknagom 30HM, Ha sKid BimOymacs emakyamis y 1986 p., € 30-tu
KIJIOMETPOBa 30Ha HaBKoJIO 4-ro peaktopy YAEC. B 11iii 30H1 mpaIroBaiy micis
aBapii 1 IpaIlo0Th 3apa3 JIIOJAU B YMOBaX MiHIMI3allli J030BUX HaBaHTAKCHD.
PobGoty nroaeit B IMX yMOBaX perjaMEHTYIOTh OCHOBHI HOPMYIOUl IOKYMEHTH
Ta ClemiajbHI MpaBwia. Y TENEPUINHIA Yac B i 30H1 ICHYIOTb NUISHKH, JI€
pajiailis 3HM>KeHa 70 0e3MeUHuX rpaHullb. B 11iil 30H1 opraHi3yloTbcst €KCKypCli,
MPOXOJATh HAYKOBO-TEXHIYHI CEMIHapU Ta KOH(EpeHIii, Mpaloe inaabH4.
Kontposntoroui npwiaau — pagioMeTpu Ta JO3UMETPHU MPU LbOMY MOKa3yHOTh
Oe3nevyHuil piBeHb pajialii Ta 103 BUTPOMIHIOBAHHS.

JIITEPATYPA
1. 'epacumon O.1. EnemenTn ¢dhizuku noBkiuig . Hapuanpauit mocionuk. Omeca:
TEC, 2004. 144 c.
2. I'epacumos O.1. Pagioekomnoris 3a rany3smu : [linpyuanuk. Ongeca: TEC, 2016.
100 c.
3. KypsaraukoB B.B. [mxeHepHO-(Q13U4YHI acHEKTH 3aXUCTy HABKOJUIIHHOTO
cepenouiia : Koncrnekr nekuiit. Oneca: OJJEKY, 2017. 51 c.
4. T'epacumos, O. I., Auapianosa, 1. C., Kypstaukos, B. B., CmiBak, A. 4.
IHocionux  Ons  nowykyeauie pieHs ni0comoeku O00Kmop @inocoii 3a
cneyianvuicmio TexHonoeii 3axucmy HABKOAUUHBO20 CepedosuUa - HABUAIbHU
nocionux. HaBuansauii mocionuk. Oneca: TEC, 2021. 213 c.
5. Hopmu pagianiiinoi 6e3nekn Ykpainn. HPBY-97. K., 1997. c.14.

23



ITUTAHHA JVIA CAMOIIEPEBIPKH
1. 3rimHo dYoro BimOyBa€ThCS OpraHizailis >KHTTEISUIBHOCTI B yMOBaXx, IIO
3a0e31euy0Th MiHIMI3allii0 J030BUX HaBaHTaXXeHb B Y KpaiHi?
2. Illo permamentye HPBY-97?
3. B dyomy moySraroT OCHOBHI TPHUHIMIIMA pajiamiiiHoi Oe3mexku Ta
npotupafiamiiinoro 3axucty HPbY-97?
4. B yomy nossirae CyTh NPUHLIMITY BUTIPABIAHOCTI?
5. B yomy nosndrae cyTb NPpUHIUITY ONTUMI13a11ii?
6. Sk HazuBarOThCA NpUIAAM JUIsl BUMIPIOBAHHS Ta aHaji3y CHEKTPIB raMma

BUIIPOMIHIOBAHHS ?
(*- nmuTaHHS 7151 caMOTIepEeBIpKH 0a30BUX PE3yJbTATIB HABYAHHS - 3HAHb, BMiHb, HABHYOK).

Tema 2.6 CxoB, mnepepoOka Ta yTWiizalis IKepea ioHiI3y04Y0ro
BUNPOMiHIOBaHHS

Ha TenepimHiii yac BUKOPHUCTAHHA SJIEPHOI €HEPrii CTajio 3 OJHUM 13
ATBTEPHATUBHUM BHUJOM JOOYBaHHSA €JEKTPOCHEprii BiJIHOCHO TMAaJliHHIO
Ha(TOMPOAYKTIB, a3y Ta Byruuisi. ToMmy B JesAKiX CTpaHax CBITY MOTPEOTiHHS
IbOT0 BHUAY enekTpoeHeprii ckmamae Oumbm 50% Bim 3arampHOrO 00CATY
MOTPEOJIIHHS SJIEKTPOCHEPTii.

Anle mpu 1IbOMY BHUI1 AISUTBHOCTI CTBOPIOIOTHCS PaJIOAKTHUBHI BIIXOU
(mam - PAB), siki IKiAJIMBO BIUIMBAIOTh HA 3/I0POB’ Sl HACEJICHHS Ta HABKOJIMIIIHE
MIPUPOIHE CePEIOBHIIIC.

Jnst  3a0e3neyeHHs pajdialifHOI Ta €KOJOriyHOi Oe3mneku mpu
MOBO/KEHHI 3 PaJl0aKTUBHUMHU BIIXOJaMU BUKOPUCTOBYIOTHCS OCHOBHUMU
MPUHITUTIAMHU:

- TpPIOPUTET 3J0POB’S JIFOJCH Ta 3aXHUCT HABKOJHUIIHBROTO MPHUPOIHOTO
cepeaoBuIia BiJ BIuiuBy PAB,;

- 3a00pOHA HEKOHTPOJIHLOBAHOTO HakonnueHHs PAB,;

- 30epiranHs Ta nepenada PAB crerianizoBaHuM MiAITPUEMCTBAM,

- 3a0e3MeYeHHs IepKABHOTO HATIIAY 3a IOBOKeHHsM 3 PAB.

Ha Vkpaini nirots PiBeHcbka, XmenbHuIbKa, 3amopoxkcebka, [liBnenHo-
VYkpaiHCcbka aTOMHI €JIeKTPOCTaHIlil, SKi € OCHOBHUMH JKEPEIaMH CTBOPEHHS
pPagi0aKTUBHUX BIJIXOIIB.

B XapekiBcekilt, JHinpomnerpiBchkii, Oneckbkiii, KuiBcbkiii obmactsx
ICHYIOTh CIIeIliaTi30BaHl MIANMPUEMCTBA, SIK1 3A1IMCHIOIOTH 30ip, mepepoOKy Ta
3axopoHeHHs1 PAB.

Tomy st npodeciitHiil MiArOTOBII aCiPaHTIB BUBYEHHS MUTaHb CXOBY,
nepepoOKH Ta yTWii3allil JoKepesl 10HI3yIUMX BHIPOMiHIOBaHb [23 - 27] €
MpeAMETOM OKPEMOi JTUCIMIUIIHU, METOK SIKOi € O3HAaWOMJICHHS acHIpaHTIB 3
npaBUjiaMM, HOpPMaMM Ta CTaHJapTaMu, MOPUUHATUMU B YKpaiHi, mpu
noBokeHH1 3 PAB.
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AcmipaHTaM  JalOTbCS  PO3’SICHEHHA JI0  JAESKIX HOPMaTUBHO-
3aKOHO/JABYMX aKTiB, SKi CTOCYIOTBCS JIEPKABHOT'O HAIJISAAY Ta KOHTPOJIIO 3a
moBOKeHHSAM 3 PAB. AcnipanTy 3HaHOMISATBCS 3 MPAKTUYHOIO ISTIBHICTIO
crienikoMOiHaTIB 1Mo oBokeHHIO 3 PAB: sk 30epiratorecsi PAB; ski € meToau
nepepoOku (B OCHOBHOMY 3 pigkux B TBepay (asy) Ta yrwmmizanii PAB;
3MIMCHEHHS  paaiallifHO-AO03UMETPUYHOTO  KOHTPOJIFO;  TMpoOjeMu,  sKi
BUHUKAIOTH TIPH 31MCHEHH1 TAKOTO BUJY JiSIIHOCTI.
3HalOMCTBO 3 JIUIBHICTIO CIEIIaJbHUX OpraHizaiid, sKi 3I1HCHIOITH
YTUIII3AI1I0 T4 3aXOPOHEHHS PaJi0aKTUBHUX BIAXOAIB, Aia acmipanTis OJJEKY
3MIIACHIOETHCS Ha 0a31 YKpaiHChKOIO JEP:KaBHOTO MiAnpuiMcTBa «Pamon».

JIITEPATYPA
1. 'epacumoB O.1. EnemenTn (hizuku goBkiuis . Hapuanbauit nocionuk. Oneca:
TEC, 2004. 144 c.
2. I'epacumoB O.1. Pagioexomnoris 3a rany3smu . [ligpyunuk. Ogeca: TEC, 2016.
100 c.
3. KypstaukoB B.B. ImxenepHo-(i3MyHI acCHEKTH 3aXUCTy HABKOJIUIITHHOTO
cepenoruiia . Koncrekr nekmiit. Oneca: OJJEKY, 2017. 51 c.
4, T'epacumos, O. I., Augpianosa, 1. C., Kypstaukos, B. B., CmiBak, A. fI.
THocionux  ons  nowykyeawie pigHs niocomosxku 0okmop @inocoii 3a
cneyianbHicmio TexHonoeii 3axucmy Has8KOIUUWHBLO20 cepedo8UUa - HABYANbHULL
nocionux. HaBuaneauii nociouuk. Oneca: TEC, 2021. 213 c.
5. Hopmu pamiamiiinoi 6e3nexku Ykpainu. HPBY-97. K., 1997. c.14.

ITUTAHHA JVIA CAMOIIEPEBIPKU
1.*5xi OCHOBHI NpPUHUMOM  paJlaliiHOI Ta  €KOJIOrIYHOi  Oe3meKu
BUKOPUCTOBYIOTHCSI MPU MOBOJKEHH1 3 PaIlIOAKTUBHUMHU B1JIXOAaMU?
2. *$Iki aTOMH1 €JIeKTPOCTaHIII1 TIFOTh HA TEPUTOPil YKpaiHU?
3. *ki cnemiamizoBaHi MIAIPUEMCTBA 3AIMCHIOIOTH 301p, MmepepoOKy Ta
3axopoHeHHs PAB?
4. SIxi mpobnemu mepepoOKM Ta yTWiIi3amii Oe3MOoCepeHhO TOB’S3aHI 3
1H)XKeHEepHO-(PI3MYHUMH ACTIEKTAMU 3aXUCTY HABKOJIMIITHBOTO CEPEIOBUIIA?
5. *B yomy nosnsrae cyTh IPUHIIAITY BUTPABIAHOCTI?
6. *B yomy mosisrae cyTh IPUHIIUITY ONITAMI3aIlii?
7. *$Ix Ha3UBaIOTHCS MPUJIAAM AJIS BUMIPIOBAHHS Ta aHATI3y CIEKTPIB ramma-

BUIIPOMIHIOBAHHS ?
(*- nuTaHHS 1715 cCaMOTIepEeBIpKH 0a30BUX PE3yabTATIB HABYAHHS - 3HAHB, BMiHb, HABHYOK).

IpakTnunuii mogyas 3M-II1.
MeToauka npoBegeHHs NPaKTHYHOro Mmoayast 3MII-1
Metoaukow mpoBefeHHs TpakTuuHoro moxayis 3MII-le po3B’sizaHHs
3a/1a4 3a KOXKHOIO TEMOXO MOAYJI OKPEMO.
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2.1 Tema 1. CyuacHi iHxeHepHo-¢i3uyHi 3ana4i eKkoJI0TiuHOi Oe3nmeKku Ta
MOHITOPUHTY HABKOJIHUIIHbOTO Cepe0BHUIIA

Cepen cydyacHUX IHXEHEPHO-(I3UYHHMX 3a/ad €KOJOTIYHOI Oe3reKku Ta
3aXUCTy HABKOJIMIITHBOTO CEPENOBUINA € CTBOPEHHS TEXHOJOTIH Ta CHUCTEM
3aXHUCTY 00’ €KTIB HABKOJHUIITHBOT'O CEPEIOBUINA BiJl 30BHIIIHIX 3a0pyIHEHB.

OnHa 3 OCHOBHHMX TakKHX 3aga4 — I EKOJIOriuHui (pamiariidiHuii)
MoHiTOpUHT. lle omHa 3 CcyyacHMX TEXHOJOTiH 3aXUCTy HABKOJUIIHHOTO
cepenoBuiia. [IpoBeeHHs] €KOJOTTYHOTO MOHITOPUHTY — 1€ KOMILUIEKC 3aXO/iB,
SIK1 BKJTIOUYAIOTh J10 cebe:

- OTpUMaHHs HaA1MHOI iH(OopMallii, JTaHUX BUMIPIOBAHb;

PO3PAXyYHKM CTAaTUCTUYHMX XapaKTEPUCTUK MOJs 3a0pyIHEHHA MO JaHUX
paaialioHOro MOHITOPUHTY Ha TEPUTOPIi paaialiiiHOro 00’ exTy;
- aHaNi3 aJIeKBaTHOCTH pajlallifHOr0 CTaHy CEpelOBHILA BCTAHOBJIECHHM Ha
VYkpaiHni HopMaTuBaM;
- CTATUCTUYHUN aHaJ13 HAJIMHOCTI METO/IIB Ta 3aC001B paialliiHOrO0 KOHTPOIIO
Cepe/ioBUIIA MPU 3HAYECHHSIX MapaMeTpiB, IO KOHTPOIIOIOTHCA, MOpsAIKa
GOHOBBIX. METOAMKOI0 3aHATTS € PpO3B’S3aHHSA 3a/Jad  MOHITOPUHTY Ta
3HAXOJ[KCHHS IMOXUOKH BUMIPIOBAHb.
2.2 Tema 2. Po3paxyHKH CTYNeHsI OYHINEHHSI 00’€KTIiB HABKOJIMIIHBLOIO
cepeoBHMINA B CYyYaCHUX TEXHOJOTIYHUX YCTAHOBKAX
Cnocobu ouuuienns 2azoeux euKuoie. 3axucm ammocgepu.

I'pasimayiitne ocadxicenns. OcaJ)KEHHSIM HA3UBAETHCSA TOMAUT PIIKUX
HEOJHOPIIHUX CHUCTEM IIJISXOM BUAUICHHS 3 PiAKoi ga3u TBepaux abo piaKux
3BOKEHMX YAaCTUHOK MiJ JI1€}0 CHJIM TSKIHHS, BIILEHTPOBOI cuiik. B ocHOBY Aii
MUJIOYJIOBIIOYMX 1 cenapalifHuX MPUCTPOIB MOKIAJCHUN MEBHUM (PI3UUHUI
MeXaHi3M. Y TWIOYJOBJIIOBaYax 1 cemapauiliiHUX MPUCTPOAX 3HAXOIATH
3aCTOCYBaHHS HACTylHI CHOCOOM BIAJAUIEHHS 3BAXKEHHUX YAaCTUHOK BIJ
cepenoBuia, TOOTO TOBITPs (ra3y): OCa/PKeHHS B TpaBiTallifHOMY IO,
OCQDKCHHS MiA MJI€E0 CWJI 1HEpUii, OCa/PKEHHS B BIJUEHTPOBOMY IO,
(bIbTpyBaHHS, OCAJKEHHS B €JIEKTPUYHOMY MOJI1, MOKpPA ra3004MCTKA 1 1H.

2.3 Tema 3 Panianiiine 3a0pyaHeHHsi. 3axucT Bix paaiamii.

Paodiomempin - CyKynmHICTH METOJIIB BHUMIPIOBAHHS BEJHMYWH, IO
XapaKTepU3yIOTh MIBUIKICTh Pali0aKTHBHOTO pO3Maay pedyoBUHU. [0 Takumx
BEJIMYMH BIJHOCATh AaKTUBHICTh, O00’€MHY aKTHUBHBCTh, ITHUTOMY MAacOBY
aKTUBHICTb. [lpumaau 17 BHUMIPIOBAHHS LMX BEJIMYMH HA3HBAIOTHCS
pagioMeTrpaMu. MeTOIMKOIO 3aHATTS € PO3B’sI3aHHA 3a/1a4 3 pagioMeTpii.

2.4. Tema 4. Po3paxyHkM [103 Ta NOTY:KHOCTell 103 BHIPOMiHIOBAHHS B
YMOBaX MiABUILEHOI pagialiiiHol 0e3MeKH.

B ymoBax niiBuILE€HOI paaiaiiiiHoi 0e3neKH OJHUM 3 METO/IB 3aXUCTY €
3aXUCHI €KpaHHW, fKi TaJbMyIOThb BHUCOKOEHEPreTUYHI YACTUHKH 10HI3YyIOUYOTro
BUIIPOMIHIOBAHHS. METOAMKOIO 3aHATTSA € PO3B’sI3aHHA 33/1a4 3 pO3PaxyHKIB 7103
BUIPOMIHIOBAHHS.
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25 Tema 5. Exonoriuni npuiaaam Ta cucTeMH 3aXHCTy O00’€KTiB
HABKOJIMIIHBOTO Cepel0BUINA BiJ 30BHIlIHIX 30ypeHb Ta eHEPreTHYHHUX
i

3axucT 00’ €KTIiB HABKOJMIIIHLOTO CEPEIOBHINA BiJl 30BHINIHIX 30ypeHb
Ta CEHEPreTHYHUX il B yMoBax poOOTH 3 JKepellaMH 10HI3YyI0UOro
BUNPOMIHIOBAHHS, HANPUKIAA NpU poOOTI 3 SJESPHUM pPEAKTOPOM — IIe
BUKOPUCTAaHHS  3aXUCHUX eKpaHiB. Po3rnsgaiorbes  OCHOBHI  (i3uyHI
3aKOHOMIPHOCTI TaKO1 TEXHOJIOTIl 3aXucTy. METOUKOIO 3aHATTS € pO3B’sI3aHHs
3a/1ayi3 3aXUCTy eKpaHaMHu.

4. IMTAHHA 10 3AXOAIB IIOTOYHOTI' O, HIACYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 TecToBi 3aB1aHHA 10 MOAYJbHOI KOHTPOJIBLHOI PO00OTH
moayas 3MJI-1

1. Sxi 3 ra3iB 311MCHIOIOTh QYHKIIIO 3aXHCTy BiA yabTpadioIeTOBOTO
BUNpOoMiHOBaHHS COHIIS?

Jimepamypa: [1]- c. 25; [2]- ¢.31 ; [3]- c.40.

2. OyHKIIIO 3aXUCTY BiJ 3apsAHKEHUX YACTHHOK KOCMIYHOTO BUITPOMIHIOBAHHS
3I1HCHIOE . ..

Jimepamypa: [1]- ¢.23; [2]- ¢. 51 ; [3]- c.11.

3. IlpyunHOIO BUHHKHEHHS MApHUKOBOTO €(EKTy € TMOPYIIEHHS MPOIOpIii
BMICTY B aTMocdepi ...

Jimepamypa: [1]- ¢.23; [2]- ¢.33; [3]-¢. 3.

4. Amnapaty, y SIKMX 3[IHCHIOIOTH TIpouec abcopOIlii, Ha3UBaIOTh

Jimepamypa: [1]- .51 ; [2]- ¢.21; [3]- ¢.86 .

5. [Ipouec po3knagy peuOBHHH IiJT JIEK0 €IEKTPUUHOTO CTPYMY MpHU
BIJICYTHOCT1 a00 HEIOCTATHOCTI KMCHIO, HA3UBAETHCS
Jimepamypa: [1]- c. 47; [2]- ¢.20 ; [3]- ¢.78 .

6. [l mepepoOKu TBEpUX BiIXO/11B BUKOPUCTOBYIOThH arperat TOHKOTO
moApiOHIOBaHHS

Jimepamypa: [1]- c. 90; [2]- ¢.34 ; [3]- ¢.52.

7. Ins peareHTHOI 0OPOOKHM CTIYHUX BOJI BUKOPHUCTOBYIOTHCS MiHEPAJIbHI Ta
OpraHivHI CIIONYKH - KOAryJISSHTH 1 (JIOKYISHTH. [[715 1IbOT0 3aCTOCOBYIOTH
Jlimepamypa: [1]- ¢.88 ; [2]- ¢.23 ; [3]- ¢.194 .

8. Hms pobotu KyiapboBOro OapabanHoro wumHa €eMHIcTIO 60 ToH
BUKOPHCTOBYEThCS KOpOoOKa Tmepenad. Y UOMYy TMOJITae 30JI0T€ IPABHIIO

BIJIMOBITHOCT1 KUTBKOCTI 3y01B CYMDKHHUX MIXK COOOIO IIECTEPEHb
Jimepamypa: [I]- c. 8; [2]- ¢.17; [3]- c.234.

9. V cucremax OYMILEHHS CTIYHUX BOJ J1i 3aCTOCOBYIOTh HEHTPUPYTH
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Oe3nepepBHOI il 3 MTHEKOBOI BUBAHTAXKCHHSAM OCay JJISI TIOALTY
KOHIICHTPOBAHUX CYCIIEH31i 3 pO3MIPOM YaCTUHOK

Jimepamypa: [1]- c. 36; [2]- c. 18; [3]- c. 246.

10.060monka 3emuti, 10 SBIsSE€ CO0OK CYKYIHICTh OKEaHiB, MOpIB,
MMOBEPXHEBHUX BOJ CYIIIi, a TAKOXK MiA36MHUX BOJ 1 JIbOJIB, HA3UBAETHCH .. .
Jimepamypa: [1]- c¢.17; [2]- ¢.35 ; [3]- c.48 .

11. Cdepa rapmoniiftHOi B3aeMOJIi MPUPOAM 1 CYCHIIBCTBA, Yy MexXax SAKOI
pO3yMHa JiSUTBHICTH CTAa€ TOJIOBHHM, BHUPIMIAIbHUM (AKTOPOM PO3BUTKY
6iocdepHux nporeciB — I1€. ...

Jimepamypa: [1]- c.23; [2]- ¢.35 ; [3]- ¢.31.

12. CkugaHHs HarpiTUX CTIYHUX BOJ Y BOJIONM - II€!

Jimepamypa: [1]- c.4; [2]- c.6 ; [3]- c.11.

13. 3acmivueHHs1 BOJU 1 MOBEPXHI 3eMJIi TOOYTOBUM CMITTSIM — 1I€:

Jlimepamypa: [1]- c.18; [2]- ¢.32 ; [3]- c.16.

14. OcHOBHUMH 00’ €KTaMHU aHTPOIIOTEHHOTO 3a0pYy/IHEHHS €

Jlimepamypa: [1]- ¢.23; [2]- ¢.35 ; [3]- ¢.31.

15. Tloknaam MiHEepaIbHUX PECYPCIB, IO MICTATHCSA B 3eMJIi — IIE...
Jimepamypa: [1]- ¢.5; [2]- ¢.27 ; [3]- ¢.15 .

16. YV cucteMax OYMIIEHHS CTIYHUX BOJI JIii 3aCTOCOBYIOTh IICHTPUDYTH ...
Jimepamypa: [1]- c. 39; [2]- ¢.20; [3]- c. 149.

17. SIki cTiuHi BOau HE 3a00pOHSETHCA CKUAATH B 3arajibHO CIIABHY MICBKY
KaHaJI3alliHy CTIYHY MEpexy?

Jimepamypa: [1]- c. 81; [2]- c. 21; [3]- c. 209.

18.be3BiaX0/AHA TEXHOJIOTIS — LIE. . .

Jimepamypa: [1]- c. 79; [2]- ¢.21; [3]- c. 201.

19. Tlpu GapOboTyBaHHI CTBOPIOETHCS BelIMKa MeK(a3Has MOBEPXHIO Ha KOPJIOH1
«pIIUHA-Ta3», MO COpUsie IHTEHCUPIKaIi ...

Jlimepamypa: [1]- c. 13; [2]- ¢.20; [3]- c. 149.

20./1ns1 sK0oTr0 BUAY SACPHOTO BHIPOMIHIOBAHHS 3aXHUCT Bij pamiallii morpedye

HAHOUIBIIT TOBCTI €KpaHU?
Jimepamypa: [1]- c. 81; [2]- c. 21; [3]- c. 202.

21. Sk Ha3WBarOThCS TPUJIAAW I BUMIPIOBAHHS Ta aHaJi3y CHEKTPiB raMma-
BUIPOMIHIOBaHHS ?
Jimepamypa: [1]- c. 39; [2]- ¢.20; [3]- c. 149.

22. CKUIbKH 1IapiB MMOJOBUHHOIO MOCIA0JEHHS MOTPIOHO AJIs1 3SMEHIICHHS
PEHTT€HIBChKUX IPOMEHIB B 4 pazu?
Jimepamypa: [1]- c.15;[2]- ¢.19 [3]- ¢.9; [4]- c.11.

23. SIk Ha3UBA€ETHCSA YYTIMBHUI €IEMEHT IPUIAJIIB PaIl0-T103UMETPUIHOTO
KOHTPOJIIO
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Jlimepamypa: [2]- c.44; [3]- c. 26; [4]- ¢.34.

24. B IKxuX OJMHUIIX BUMIPIOETHCS TIOTYXKHICTh €KCITIO3UITIHHOT 1031 ?
Jimepamypa: [1]- c. 22;[2]- ¢.16 [3]- ¢.9; [4]- ¢.33.

25.51x Ha3WBaIOTHCS TPWIAAHM JJII BUMIPIOBAaHHS Ta aHaJI3y CIEKTPIB ramMma-
BUIPOMIHIOBaHHS ?
Jimepamypa: [1]- c. 114; [2]- ¢.36; [3]- ¢.137.
26. MeTou Ta 3aX0/IM 3HUKEHHS PIBHA 3a0pyAHEHHS MOBITPS
Jimepamypa: [1]- c. 126; [2]- c. 43; [3]- c. 149.
27. CniocoOu OYMILEHHS ra30BUX BUKUIIB. 3aXUCT aTMOchepHu.
Jimepamypa: [1]- c.15; [2]- ¢.19 [3]- ¢.9; [4]- c.11.
28. Jlxxepena 3a06pyanenHs armocdepu. Knacudikanis BUKUAIB.
Jimepamypa: [1]- c. 128; [2]- c. 26; [3]- c. 137.
29.MexaHiuH1 METOAM OCAKCHHS aePOIUCTIEPCHIX YACTHHOK.
Jlimepamypa: [1]- c. 206; [2]- c.17; [3]- .85
30.0OcHoBHI (i3UKO-XIMI4HI BIIACTUBOCTI a8POJIUCTIEPCHUX YaCTUHOK.
Jimepamypa: [1]- c. 22;[2]- ¢.16 [3]- ¢.9; [4]- ¢.33.
31. MexaHiuHI METOJIM OCaPKCHHS aepOAUCIIEPCHUX YaCTHHOK.
Jimepamypa: [1]- c. 22;[2]- ¢.16 [3]- ¢.9; [4]- ¢.33.
32.E(dexTuBHICTh CHUCTEM OYMIICHHS TOBITPS BiJl TBEPAUX aCPOJMCIIEPCHUX
YaCTHHOK
Jimepamypa: [1]- c. 206; [2]- c. 26; [3]- ¢.99.
33.Mokpi MeToAu MNWICOYHUINCHHS 3 BUKOPUCTAHHSIM SBUI abcopOuii 1
XeMOCOpOIIii.
Jimepamypa: [1]- c. 202; [2]- c.18; [3]- c.85.
34.Meton abcopOrii
Jimepamypa: [1]- c. 206; [2]- c.22; [3]- c. 137.
35.MeTton xemocopOIrii
Jimepamypa: [1]- c. 22;[2]- ¢.16 [3]- ¢.9; [4]- ¢.33.
36.AncopOriitHuit METOT OUUIIEHHS Ta3iB
Jimepamypa: [1]- c. 208; [2]- ¢.23; [3]- ¢ 209.
37. MeTtoau OYHIIIEHHSI BOIH
Jimepamypa: [1]- c. 206; [2]- ¢.22; [3]- c. 137.
38.Metoau Ta 3ac00M OYUIIIEHHS ITUTHOT BOJIH.
Jimepamypa: [1]- c. 208; [2]- ¢.23; [3]- ¢ 200.
39. KatamituuHuii METO OUHIIIEHHS BOIU
Jimepamypa: [1]- c. 226; [2]- ¢.23; [3]- ¢ 200.
40.Tepmiunuii MeTon ouuiieHHs OYMINEHHS Ta3iB BiJ MPOJIYKTIB OKUCIEHHS
HIEJIOYHUX METaIB.
Jimepamypa: [1]- c. 208; [2]- ¢.23; [3]- ¢ 149.
41.0camxeHHs] YaCTUHOK B €JIEKTPUYHOMY IOJI1
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Jimepamypa: [1]- c. 5; [2]- ¢.70; [3]- c.78.

42 Enextpuuti GimbTpu

Jimepamypa: [1]- c. 22; [2]- ¢.78; [3]- c. 83.

43. I'paBiTariitHe oca)KEHHSI YaCTHHOK

Jimepamypa: [1]- c. 23; [2]- c. 81; [3]- ¢.63.

44. OcaKeHHS! YaCTUHOK B ITOJI1 BIILIECHTPOBUX CHIL.

Jimepamypa: [1]- c. 5; [2]- ¢.70; [3]- ¢.57.

45. CriocoOH OYHUIIEHHS Ta30BUX BUKHU/IIB.

Jimepamypa: []- c. 22; [2]- ¢.78; [3]- c. 83.

46. ImwxeHepHO-(QI3MYHI NPUHLMIM OYHUIIEHHS TOBITPS BIJ aepO30JbHUX
JIOMIIIIOK

Jimepamypa: [1]- c. 21; [2]- ¢.70; [3]- ¢.57.

47. 3axucT BOJIHOTO CE€pEeIOBHIIIA.

Jlimepamypa: [1]- c. 23; [2]- c. 81; [3]- c.-63.

48.Knacudixkartis cmoco0iB OYUIICHHS CTIYHUX BOJ

Jimepamypa: [1]- c. 23; [2]- c. 112; [3]- ¢.149.

49. Metonu 3axucTy JitocdepH.

Jimepamypa: [1]- c. 26; [2]- c.114; [3]- c. 232.

50. MeTtoau 3axycTy HAaBKOJIMIIIHBOTO CEPEOBUIIA BiJl TPOMHUCIOBUX BUKHU/IIB
Jimepamypa: [1]- c. 17; [2]- c. 36; [3]- c.44.

4.2 TecrtoBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIBLHOI po00TH
moayJst 3MJI-2

1.V 3axuCHUX TPUCTPOSX HABKOJUIIHBOIO CEPEAOBHINA BiJ €HEPrEeTUUHUX
BIUIMBIB 3aXUCT MOKE 31MCHIOBATHUCS. . .
Jimepamypa: [1]- c. 8; [2]- c.17-18; [3]- c.234.
2. Tlpm 3axmcTy Bim BiOpalliii B IPOMHCIOBOCTI 3MiHa YacTOTH BJIACHUX
KOJIMBaHb JpKepena (MallmHu a00 IPUCTPOI0) BUKOPUCTOBYETHCS
Jlimepamypa: [1]- c. 153; [2]- c.34 ; [3]- 236¢. .
3.0CHOBHUM CITOCOOOM 3aXHUCTy BiJ €JIEKTPOMATrHITHOTO BUIIPOMIHIOBaHHS B

HABKOJIUIITHHOMY CEPEIOBHIIII €
Jimepamypa: [1]- ¢.137 ; [2]- c. 28; [3]- c.242 .

4. Ha ssikoMy 3 e(eKTiB 3aCHOBAaHHMM CIIUHTUJIISALIIMHUN METOJ] peecTpalii paaiarmii?
Jimepamypa: [1]- c. 39; [2]- ¢.20-21; [3]- c. 149.

5.111o moka3ye XapakTepHCTUKa MOTJIMHAHHS 10HI3yI0UOT'0 BUIIPOMIHIOBaHHS
3aXUCHUMU ekpaHaMu i ?
Jimepamypa: [1]- c. 81; [2]- ¢.20-21; [3]- c. 209.

6. 3a 7omoMoror AKuX MpuiaaiB BUBHAYaIOTh AKTUBHICTh 10HI3yHOHYOIO
BUIIPOMIHIOBAHHS ?
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Jimepamypa: [1]- c. 44; [2]- ¢.20-21; [3]- c. 149.

/. 3a 10MOMOTroOI0 SIKMX MPUJIaIiB MEPETBOPIOIOTh CLHIMHTUIIALIL B €JIEKTPUYHUIN
iMITyJibC ?

Jimepamypa: [1]- c. 39; [2]- ¢.20-21; [3]- c. 209.

8. CKiJIbKY IapiB MOJOBUHHOTO MOCTA0ICHHS MOTPIOHO 711 3MEHIIICHHS
PEHTIeHIBCHKHUX MPOMEHIB B 4 pa3u?
Jimepamypa: [I]- c. 112; [2]- ¢.32; [3]- ¢.134

9. SIk Ha3MBAETHCS YYTIMBHUI €IEMEHT MPUIIAJIIB Pai0-T103UMETPUIHOTO
KOHTPOJIIO

Jimepamypa: [1]- c. 111; [2]- ¢.32[3]- ¢.85.

10. 3aBasiku yomy BIIOYBAa€ThCs 10HI3aLllsl MAKPOMOJIEKYJ Y BOJAHMX PO3YMHAX
(HerpsiMa JTist 10HI3yI0Y0T0 BUITPOMIHIOBAHHS):

Jlimepamypa: [1]- c. 114 [2]- ¢.36; [3]- ¢.137.

11 o6 oTpuMaTH PEHTIEHIBCHKUM 3HIMOK TPYAHOT KIITKH JIHOJUHHU
BUKOPHUCTOBYIOTb!

Jimepamypa: [1]- c. 44; [2]- ¢.20-21; [3]- c. 149.

12 3a BHYTpINIHBOTO OMPOMIHEHHS JIFOJIUHUA HAWOUTBIII ITKIIJTUBUMHU €
Jimepamypa: [1]- c. 111; [2]- ¢.32[3]- ¢.85.

13.111o mokaszye xapaKTepHUCTHKA MTOTJIMHAHHS 10HI3yIOYOTO BUIPOMIHIOBaHHS

3aXHCHUMH eKpaHamu |lig ?
Jlimepamypa: [1]- c. 82; [2]- ¢.34; [3]- c. 136.

14. 3a 101moOMOTO10 SIKMX MPUIaAiB BU3HAUAIOTh aKTUBHICTh 10HI3YIOUOTO
BUIIPOMIHIOBAHHS ?
Jimepamypa: [1]- c. 82; [2]- ¢.33; [3]- c.85.

15.3a 70MOMOTrOK0 AKUX NMPUIAIIB HEPETBOPIOIOTH CIIMHTHIIALIT B €JIEKTPUYHUN
IMITyJIbC ?
Jlimepamypa: [1]- c. 114 [2]- ¢.36; [3]- ¢.137.

16. CxinbKu mapiB MOJIOBUHHOTO TOCIA0ICHHS TOTPIOHO 71l 3MEHIIICHHS
PEHTTEeHIBCHKUX IPOMEHIB B 4 pazu?
Jimepamypa: [1]- c. 111; [2]- ¢.32[3]- ¢.85.

17. SIx Ha3UBa€THCS YYTIUBUMN €IEMEHT NPUIIaIiB Paaio-103UMETPUUHOTO
KOHTPOJIIO

Jimepamypa: [1]- c. 85; [2]- c. 36; [3]- ¢.125.

18. B sikux OMHULIAX BUMIPIOETHCS MOTYKHICTh €KCIIO3ULIIMHOT 03U ?
Jimepamypa: [1]- c. 8; [2]- ¢.5; [3]- ¢.123.

19. V 4xux OJUMHULAX BUMIPIOETHCS CYyYaCHUMHU JI03UMETpPaMHU €KBIBAJIECHTHA

noza?
Jimepamypa: [1]- c. 111; [2]- ¢.32[3]- ¢.85.
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20.5Ix Ha3WBAIOTHCS MPUJIAAH JUTsl BUMIPIOBAaHHSA Ta aHANI3y CIEKTPIB ramma-
BUTIPOMIHIOBAHHS ?
Jimepamypa: [1]- c.49; [2]- c. 37; [3]- ¢.5; [4]- c.11.

21.]le TmpOXOJKEHHS 10HI3YIOUOi YaCTUHKU PEECTPYETHCS 3a BUHUKHEHHSIM
IMITYJIBCY ~ €IEKTPUYHOTO CTPYMY BHACIHIJIOK BHUHHMKHEHHS CaMOCTIHHOTO
pO3psIy B Tasi:

Jlimepamypa: [1]- c. 114; [2]- ¢.36; [3]- ¢.137

2251k Ha3uBa€THCS CaMOJIOBUIbHE TIEPETBOPECHHS sJIE€p, BHACHIIIOK SKOTO
BUJIITAE SIAPO aTOMA Teliio:
Jimepamypa: [1]- c.49;[2]- c. 37; [3]- ¢.5; [4]- c.11.

23.3a B + -po3naay 3 aTOMHOTO Si7jpa BUBLIBHIOETHCS .
Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.

24 T1leBHI HYKJIiM BUTIPOMIHIOIOTH Y-KBaHTH, TOMY IIO:
Jimepamypa: [2]- ¢.19 [3]- c.9; [4]- c.11.

25.Ha3Batu pajioaKTUBHHIA 130TOI, PO3Maj SKOTO J1a€ HAaWOUIBIINIA BHECOK B
OTPOMIHECHHS JIFOJIUHH
Jimepamypa: [2]- ¢.19 [3]- ¢.9; [4]- c.11.

26. SIxi 3 mepeliueHnX aHTPONOTCHHUX 3a0pYy/IHEHb HAJIEXKATh 10 CHEPreTUYHUX
Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.

27. OCHOBHUM CIIOCOOOM 3aXHUCTY BIJ] €JIEKTPOMArHITHOTO BUIIPOMIHIOBAaHHS B
HABKOJIMIITHBOMY CEPEIOBHUIIII €
Jimepamypa: [1]- c.49;[2]- c. 37; [3]- ¢.5; [4]- c.11.
28. 3axucT Bif BIOpaliil B MPOMHUCIOBOCTI LUISIXOM MNEPETBOPEHHS €HEepril
KOJIMBaHb CUCTEMH B TEIUIOBY €HEPril0 32 PaXyHOK BUKOPHUCTAHHS MaTrepiaiiB 3
BEJIMKUM BHYTPIIIHIM TEPTSIM HOCUTh Ha3BY BIOpO130JIs1ii
Jlimepamypa: [1]- c.49;[2]- c. 37; [3]- ¢.5; [4]- c.11.
29. 3a onuH mepio HAMBPO3Maay aKTUBHICTH PaJi0aKTUBHOI PEUOBUHU
Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.
30.lns 3MeHIIEHHS IHTEHCHMBHOCTI PEHTIEHIBCHKUX TpPOMEHIB B 4 pas3u

MOTPiOHO BUKOPHUCTATH
Jimepamypa: [1]- c.49; [2]- c. 37; [3]- ¢.5; [4]- c.11.

31. Ilpomec po3kiaay peuoOBHHHU i M€K0 paaiarii mpu BiICYTHOCTI a0
HEJIOCTAaTHOCTI KUCHIO, HA3UBAETHCS
Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.

32. Y 3aXuUCHHUX TPUCTPOSIX HABKOJUIIHBOI'O CEPEJOBUINA BiJl EHEPrEeTUUYHUX
BIUTUBIB 3aXUCT MOK€E 3I1MCHIOBATHUCS
Jimepamypa: [1]- c.49; [2]- c. 37; [3]- ¢.5; [4]- c.11.

33. o He € mxepesnoM pagioaKTUBHOTO 3a0pyAHEHHS ?
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Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.

34. Slka mo3a xapakTepu3ye KUIbKICTh €HEePrii 10HI3YI0UO0Tr0 BUIIPOMIHIOBaHHS,
MOTJIMHYTO{ OIMHUIICIO MAaCH PEYOBUHU?
Jimepamypa: [2]- c.44; [3]- c. 26; [4]- c.34.
35. EkBiBanieHTOM K01 OIMHHMII € OUHHUIIS e(PeKTUBHOT Oi00r1uHOT 103U 1
oep ?

Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.
36. 3axucT Bix BiOpaliii B NPOMHUCIOBOCTI IUISXOM IEPETBOPEHHS €Heprii
KOJINBaHb CHCTEMHU B TEIUJIOBY €HEPTil0 32 PaXyHOK BUKOPUCTAHHS MaTepialiB 3
BEJIMKUM BHYTPIIIHIM TEPTSIM HOCUTH HA3BY
Jimepamypa: [2]- c.44; [3]- c. 26; [4]- ¢.34.

37. BiuB 10HI3YI0UOTO BUIPOMIHIOBaHHS Ha 010JI0T14HI 00'€KTH BII0OYBAETHCS
Jimepamypa: [1]- c.49;[2]- c. 37; [3]- ¢.5; [4]- c.11.
38. ¥V 3aXxMCHUX MPUCTPOSIX HABKOJUIIHBOTO CEPEIOBUINA BiJ €HEPTETUYHHUX
BILJIMBIB 3aXHCT MOXE 31HCHIOBATUCS

Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.
39. Ilpu 3axucty Bim BiOpariii B MPOMHCIOBOCTI 3MiHA YacTOTH BIIACHUX
KOJIMBaHb Jpkepesa (MamuHu ab0 MPUCTPOI0) BUKOPUCTOBYETHCS

Jimepamypa: [1]- c.49; [2]- c. 37; [3]- ¢.5; [4]- c.11.
40./Ins1 3MEHILICHHS IHTCHCHBHOCTI PEHTTCHIBCBKUX TIPOMEHIB B 4 pas3u
NOTPIOHO BUKOPUCTATU
Jimepamypa: [1]- c. 114; [2]- ¢.36; [3]- ¢.137.
41. JlezakTuBalis Ta peadutiTamis paaiaiiitHo 3a0pyIHEHUX TePUTOPII
Jimepamypa: [1]- ¢.33; [2]- c. 206; [3]- c.241.

Jimepamypa: [1]- ¢.71;[2]- c. 32; [3]- ¢.3; [4]- c.9.

42 Ilpunanu yist aHami3y CIIEKTPiB raMMa-BUITPOMIHIOBAHHS
Jimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.
43. EnepreTudHi aHTPONIOTEHH1 3a0pyTHEHHS
Jlimepamypa: [2]- ¢.22; [3]- ¢.25; [4]- c.24.
44. OCHOBHUM CTIOCOOOM 3aXHCTY BiJl €EKTPOMArHiTHOTO BUIIPOMIHIOBAHHS B
HABKOJIUIITHHOMY CEPEIOBHIIII €
Jimepamypa: [1]- ¢.71;[2]- c. 32; [3]- ¢.3; [4]- c.9.
45. 3a aBa nepioau HAMiBpO3Maay aKTUBHICTH PaliOaKTUBHOI PEUOBHHM ...
Jimepamypa: [I]- ¢.71; [2]- ¢.15; [3]- ¢.5; [4]- c.9.
46.]1n1s1 3MEHILEHHST I1HTEHCUBHOCTI PEHTTEHIBCHKUX TIPOMEHIB B 2 pas3u
NOTPIOHO BUKOPUCTATU
Jimepamypa: []- c.71;[2]- c.24; [3]- ¢.5; [4]- c.12.
47. IlornuHena mo3a
Jimepamypa: [1]- c.71;[2]- ¢.24; [3]- ¢.5; [4]- c.12.

48. Sk Ha3uBalOThCA TNPWIAAU 1 BUMIPIOBAHHS CIIEKTPIB TamMma-
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BUIPOMIHIOBAHHS
Jimepamypa: [1]- ¢.71;[2]- ¢.24; [3]- ¢.5; [4]- c.12.

49. SIx Ha3UBAETHCA YYTIMBHUM €IEMEHT MIPUIIAJIIB PAi0-T03UMETPUIHOTO
KOHTPOJIIO

Jimepamypa: [I]- ¢.71; [2]- c.24; [3]- ¢.5; [4]- c.12.

50. 3ammTa OT PJIEKTPOMArHUTHBIX TIOJICH W M3 Ty4YCHHM

Jimepamypa: [1]- ¢.35; [2]- ¢.137; [3]- c242,

IIpukaagu po3B’sizanHs 3aaa4 3a moayjiaem 3MII-1

3agaua 1.

3HalTH KOHLIEHTPALIIO IIKIIJIMBOI PEYOBUHHU (| B TOBITP1 MPUMILLIEHHS,
SIKIIIO B1JIOMO, IO KUIBKICTh BUAUISAIOTHCS MIKIJIMBUX PEYOBHH B MpuMilieHH1 G
= 0,5 Mr / M3, TpaHUYHO TOMTyCTHMa KOHIIEHTPAITiS IIKIUIMBUX PEYOBUH (nux =
2 mr [ M3, 006’eM ipumimenHs Vi = 300 m3, a kpaTHicTh IOBiTpoOOMIHY K = 5.

Kpatnicts noBiTpooOMiHy K mokasye, CKUIbKH pa3iB MPOTITOM TOANHU
MOBITPS B IPUMIIIICHH] TOBUHEH OyTH 3aMIHEHUN MTOBHICTIO!

K = 36007, u—1.
Vp
[Ipu boMy KibKIiCTh MOBITPs V, sike Tpeba MojaTd B MPUMIIICHHS s

PO3BEICHHS IIKIJIMBUX PEYOBHH JO0 OE3MEYHMX KOHIICHTpAIlil, BU3HAYAETHCS
3a GOpMYJI010
V= G/ (q ik - g, ), Mm3/c,

ne G - KUIbKICTh HIKIJIMBUX PEYOBHH, IO BUALISIOTHCS, MT / C; (uax - TPAHUYHO
JONYCTUMa KOHIEHTpallis, Mr / M3; - KOHICHTpAIlis MIKIJUIMBOI PEYOBUHU Y
BCTYIMHUKY TOBITpi, Mr / M3 (He noBuHHa niepeBuiyBatu 30% Bix I'JIK).
Po3B’si3aHHs:
VY BUmaakax, KOJIH KUIbKICTh HIKIIJIMBUX PEUOBUH, Y OBITPS MPUMIILIEHB
BXKO BU3HAYUTH, JOIYCKAETHCS PO3PAXOBYBATH KUIBKICTh BEHTHIISIIHHOTO
MOBITPS MO  KPATHOCTI  MOBITPOOOMIHY,  BCTAHOBIJIEHOTO  BIJOMYHUMU
HOPMAaTUBHUMH JIOKYMEHTAMH.

3HaiiIeMo KUTbKICTh TOBITps V, sike Tpeba mojaTv B MPUMIMICHHS IS
PO3BEJICHHS IIKIIJTUBUX PEYOBUH JI0 O€3MEUYHUX KOHIISHTpAIIii

=M3/c

KomnrieHTpariist mKiaInBo1 peYOBUHU y BCTYIIHHUKY MOBITPi, Mr / M3 OpiBHIOE

_ G
g, = (uax Vv

[TimcraBuBIIN YKCENNbHI 3HAYEHHS, 3HANWIEMO (

g, = 2wmr/m3 —?zl Mr/m3

(muB. mogaTKU [4])
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BignoBiab: KoHIEHTpaIlld IIKIIJIMBOI PEYOBHHU B TMOBITP1 MPUMIIIECHHS (
nopiBuioe 1 mr / m3.

3anava 2

3HalTH TUIONTY 30HU MOXJIMBOTO XiMidHOTO 3apaxeHHs (3BX3) i wac migxomy

XMapH 3apa’keHOro IMOBITPs JO HACEJIEHOTO MYHKTY Ha BijcTaHi 15 kM. B pasi

aBapiiiHOTO po3uBY amiaky B KijbkocTi 100 T. mpu mBuakocTi Bitpy 3 M / c.
[Tnoma 3BX3 BuzHavaeThes 3a GopMyIioro:

Jec

e

ne I' - rmuOuHa 30HM 3apaKeHHS, KM; - KyTOBUW PO3MIp 30HU 3apakeHHsI, TPajl.
Yac minxoay 3apakeHOoi xmapu 10 00'€KTa, pO3TalllOBAHOIO0 HA NUISIXY HOTO
pPYXy BU3HAYa€eThCA 3a (OPMYJIOIO:

=2

V
ne X - BIICTaHb Bij JpKepelia 3apakeHHs 0 00'eKTa, KM; - IIBUIKICTh MTEPEHOCY
MEPEIHBOI0 (PPOHTY 3apaXKEHOTO MOBITPsI, KM / TOJ.

KyTtoBuii po3mip 30HM 3apaX€HHS 1 MIBUAKICTh MEPEHOCY MEPETHBOTO
(GpOHTY 3apakeHOT0 MOBITPS 3HAXOIATHCS 3a JIOMIOMOTOr0 Tabymipb 1 -4 [1]
Po3B’s13aHH4.

3 tabnumi 2 rnmuOuHa 30HU 3apaxeHHs amiakoMm nopiBHioe I' = 31,3 km .. 3a
Ta0yuIl 3 3HAXOUMO KYTOBHI PO3MIp 30HM 3apaykeHHs. JIJI MIBUIKOCTI BITPY
Outbie 2 M / ¢ BiH nopiBHIoe 45 rpanyciB. Toxi miomia 3BX3 nopiHio€e

_314x31,4%

g = 220907 45 = z
360 387 kM

[[IBuakicTh  MEpEHECEHHS MEePEeIHbOr0  (PPOHTY  3aPAXKEHOrO0  MOBITPS
3HAXOAAThCS 3a AOMOMOroxo tabmnuii 4. Jljis n3oTepMun BoHa A0piBHIOE 18 kM /
roj. (IMB. 1OIAaTKH)

Toni wac migxomy 3apaxeHoi XMapu 70 00'€KTa, PO3TAIIOBAHOTO HA MUISIXY HOTO

X _15_
pyxy 151, =157 08%

BinnoBiab: uac migxomay 3apakeHoi xmapu 10 00'€KTa, pPO3TAlIOBAHOTO Ha

NUBIXy Horo pyxy Ha Bifacrani 15 kM nopiBHioe 50 XB., A mionia 3a0pyaHEHHS
387 km*?

3agaua 3
[Ipu BimcTOIOBaHHI CTIYHMX BOJ BUTpaTa ix ckiagae moHan 15000 m3 /
n00y. SIkoro moBMHHA OyTH rIUOMHA BIJCTIMHUKA, SIKIO BiJOMO, 110 IIBUJKICTD
MOTOKY CTIYHOI BOJIW Y370BX amapary jgopiBHioe 0,5 m / ¢; B - mmpuna
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BiJICTOMHIKA JOPiBHIOE 5 M, ToBXKKHA KaHaty L= 50 m.
|
Po3B’si3aHHs:
Bucory mapy ocBitiieroi Boan H MoxHa BU3HAYUTH 3 PopMyIu

Qoce=vn - B - H,

_ 15000 L,

OB~ 6oagoo v, T MO C

H_QOCB 25 4
~v,B Toss5 M

Axmo rimoOwHA BIACTIMHHKA HOPIBHIOE 2 M, TO €QEKTHBHICTBH

B1JICTOIOBaHHS OyJie JOCSATaTH JIUIIIE ]/2 , T00TO 50%.
Binnosiab: BrucoTta mapy ocBiTiaeHoi Boau H qopiBHioe 1 M.

3anaua 4
Busnauntu ekBiBaJ€HTHY 103y [UIS JOPOCIUX 1 JiTeH, SKIIO0 B
arMoc(hepHoMy MOBiTpi Oyima 3apeectpoBaHa 00’emua aktuBHiCTE 100 Br/m°.
Yac nepebyBaHHs B 30Hi1 J0opiBHIOE 1 100Y.
Po3p’si3aHHs:
Jlo30Buii KOeilIEHT pO3PaXOBYETHCS 1 IS MOBITPS BiH JOPIBHIOE

Bi,= 0,33x10"" 3B/Bk.

[IBUAKICTH CIIOKUBAHHS MOBITPs V- Lle cepeHs MBUAKICTh quxaHHs. s
nopocaux il BBaxaroTh piBHOWO 23 M°/mo0y; mmsa miteir - 13 m°*/mo0Gy, abo
8,4-10°15,5-10° m*/pik BinmosizxHo.

ExBiBaneHTHa /1032 po3paxoByeThes. s 1opocianx BoHa TOPIBHIOE

Hr=100-0,33-10 "-23=0,08 m3B ,
IUTST iTen
Ht=100-0,33-107-13-1=0,44 m3s.
BinnoBinb: ExBiBanenTHa mo3a popieHioe 0,08 m3B mis mopocnux i 0,44
M3B U JITEN.

3agava 5

Panianiiine 3a0pyaHEeHHST MUTHOI BOAM BIJIOBia€e 00’€MHINA aKTUBHOCTI
Av=370 bx/n. Po3paxyBaru piuHy ekBiBaJIeHTHY 103y Ht Ha opranizm nopocnoi
JIOJUHY, SKIIO 00’€M CIOXWBAaHHS BOAM CKJadae 2 J1 Ha A00y 1 00’eMHa
aKTUBHICTh BOJIU 30€PIraeThCsl HA MPOTS31 pOIy.

Po3B’si3aHHs:
Jlo30Buii KOeIIieHT po3paxoByeThCs 3a popmyiioro (2.18), i aiis Boau BiH
JIOPIBHIOE
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B, =[J/I'PI1=10"/7.1x10*=1.4-10° (38/BK).

BuxopucroByoun 3Ha4Ye€HHS J030BOro KoedimieHTa Ta 00’€M pPIYHOTO
crioxkuBanHs Boau V=2-365=730 11/pik = 0,73 m®/pik, OTpEMaEMO €KBiBaJEHTHY
103y

Hy =370x10°1,4110°x0,73 =3,7x10° 3a/pix.

BinnoBiab: ekBiBasieHTHA 103a AOpiBHIOE 3,7 M3B/piK

3apava 6

Po3paxyBatu akTUBHICTh BOJIM Ha BiJACTaHi X=5 KM BiJl MICIsl BUKHUIY
3MYJIEHOTO PaJiOHYKIiJIa B PIUKy. AKTUBHICTh PaJiOHYKJIIa Ha MICII BUKHIY
nopiBaroe 500 bx/a. [IBuakicte piukun U=0,5 M/c. KoncTanTa ocamxeHHs
gactuHOK D=5x10"°c™, koHcTaHTa po3maxy [=10"c™

Po3B’si3aHuA:

PamiariitHa akTUBHICTH BOJM MPOMOpIIiiHA KOHILEHTpaAIlll pagioHyKIiaa y
BoJi. Tomy Ha BizicTani X BiJ MICI BUKHAY aKTUBHICTh A BOJIU JTIOPIBHIOE

“X(b+1

(b+1)
A=Agre U =11210°bx/m°
BinnoBiab: aktuBHICTh BoM nopiBHIOE 112 THCsay br/M3

3agaua 7/

[Tin gac aBapii Ha AEC piuHMil BUKH] 130TOIy HOIY g atMocdepy
cknagae Q = 8.1-10" Bk.

Po3paxyBatu ekBIBaJICHTHY J03Yy Ha IIUTOBUHY 3aJ103y JOPOCIOI JIIOIUHH,
0 MOTparJisie B OpPraHi3M uepe3 OpraHd [UXaHHs, SKIO BIAOMO, WIO
KoedilieHT MeTeopooriuHoro pos6asnenns gopisaioe  G=5-10° ¢/m’,

Po3B’si3aHHs:
O0’eMHa aKTUBHICTh MOBITPSI PO3PaxXoOBY€EThCS 3a (PopMyI0t0
AN=QxG/t=81x10"x50x10°° /31610’ =1,3x10°Br/M’
ne t=3,16-10" ¢ =1 pix.
ExBiBasieHTHA /1032 pO3paxOBYETHCSA 32 (OPMYJIIOIO
Hr=A, B,
1 TOpiBHIOE
H;=3,2-10° 3B/pik.

BinnoBiab: exBiBajieHTHA J103a IOPIBHIOE 3,2-10'6 3B/pIK.

4.3 TecToBi 3aBIaHHS 10 3aJIiKOBOI KOHTPOJIbHOI podoTu 3KP
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1. Sxi 3 ra3iB 31MCHIOIOTh QYHKIIIO 3aXHCTy BiJ yabTpadioIeTOBOTO
BUNpOoMiHIOBaHHS COHIIS?

Jimepamypa: [2]- c.44; [3]- c. 26; [4]- c.34.

2. DyHKITIIO 3aXKUCTY BiJI 3apsS/HKCHUX YaCTUHOK KOCMIYHOTO BUITPOMIHIOBAHHSI
3I1HCHIOE . ..

Jimepamypa: [1]- ¢.71;[2]- c. 32; [3]- ¢.3; [4]- c.9..

3. IlpuunHOO BHHUKHEHHS TApHUKOBOTO €(EeKTy € TOpYIICHHS MPOMOPIlii
BMICTY B aTMocdepi ...

Jimepamypa: [2]- c.44; [3]- c. 26; [4]- c.34.

4. Amnapaty, y SIKMX 3[IHCHIOIOTH TIpouec abcopOIlii, Ha3UBaIOTh
Jimepamypa: [1]- ¢.51 ; [2]- ¢.21; [3]- ¢.86 .

5. Ilporuec po3kiiaay peuoBUHU M1 AI€I0 EIEKTPUUHOTO CTPYMY HpH
B1JICYTHOCTI a00 HEJOCTATHOCT1 KUCHIO, HA3UBAETHCS
Jimepamypa: [1]- c. 47; [2]- ¢.20; [3]- ¢.78 .

6. Jlis mepepoOKu TBEpAUX BiIXO/1IB BUKOPUCTOBYIOThH arperat TOHKOTO
moApiOHIOBAHHS

Jimepamypa: [1]- c. 90; [2]- ¢.34 ; [3]- ¢.52.

7. Ins peareHTHOI 0OPOOKHU CTIYHUX BOJI BUKOPUCTOBYIOTHCS MiHEPAJIbHI Ta
OpTaHiYHi CIIONYKH - KOAryJISTHTHU 1 PIOKYISIHTH. JIJIs HOTO 3aCTOCOBYIOTH

Jlimepamypa: [1]- ¢.88 ; [2]- ¢.23 ; [3]- ¢.194 .

8. Hns pobotu KyaboBOro OapabanHoro wuMHa €MHIicTIO 60 TOH
BUKOPUCTOBYETHCS KOpoOKa Tmepernad. Y UYOMY IIOJISITa€ 30J10T€ TPABUIIO
BIJIMOBIIHOCT1 KIJTBKOCT1 3y01B CYMDKHHMX MI3K COOOIO IIECTEPEHb

Jimepamypa: [1]- c. 8; [2]- c.17-18; [3]- ¢.234.

9. V cucremax O4MIIEHHS CTIYHUX BOJ [Iii 3aCTOCOBYIOTH IIEHTPUDyTH
Oe3nepepBHOI il 3 MTHEKOBOI BUBAHTAXKCHHSAM OCaAy JJISI TIOLTY
KOHIICHTPOBAHUX CYCIIEH31i 3 pO3MIPOM YaCTUHOK

Jimepamypa: [1]- c. 8; [2]- c.17-18; [3]- c.234.

10.060m0ouka 3emii, WO SBISIE COOOK CYKYIIHICTh OKEaHiB, MOpPIB,
MTOBEPXHEBHUX BOJ CYIIIi, @ TAKOXK MiA36MHUX BOJ 1 JIbOIB, HA3UBAETHCH .. .
Jimepamypa: [1]- ¢.88 ; [2]- c.23 ; [3]- c.194 .

11. Cdepa rapmoniiiHOi B3aeMOAli TPUPOAM 1 CYCHIIBCTBA, Y MeEXKax SKOi
pO3yMHa JIiSUTBHICTH CTAa€ TOJIOBHHM, BHUPIMIAJIbHUM (DAKTOPOM PO3BUTKY
OiocdepHux npouecisB — I1€. ...

Jimepamypa: []- c.49;[2]- c. 37; [3]- ¢.5; [4]- c.14.

12. CkugaHHs HarpiTUX CTIYHUX BOJ Y BOJOMM - II€!

Jimepamypa: [1]- c.49; [2]- c. 37; [3]- ¢.5; [4]- c.14.

13. 3acMiueHHs BOAM U MOBEPXHI 3eMJI1 IOOYTOBUM CMITTSIM — LI€:
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Jlimepamypa: [1]- c.88 ; [2]- ¢.23; [3]- ¢.194 .

14. OcHOBHUMH 00’ €KTaMHU aHTPOITOT€HHOTO 3a0py/IHEHHS €:
Jimepamypa: [I]- c¢.71;[2]- ¢.8; [3]- c.4; [4]- c.11.

15. Tloknaam MiHEepaIbHUX PECYPCIB, IO MICTATHCSA B 3eMJIi — IIE...
Jimepamypa: [1]- ¢.71;[2]- ¢.8; [3]- c.4; [4]- c.11.

16. V cucteMax OYMILIEHHS CTIYHUX BOJI JIii 3aCTOCOBYIOTh IICHTPUDYTH ...
Jimepamypa: [I]- ¢.71; [2]- ¢.8; [3]- c.4; [4]- c.11.

17. SIki cTiuHi BOau HE 3a00pOHSETHCA CKUAATH B 3arajlbHO CIJIABHY MICBKY
KaHaJI3alliiHy CTIYHY MEpexy?

Jimepamypa: []- c.71;[2]- ¢.8; [3]- c.4; [4]- c.11.

18.be3BiAX0/AHA TEXHOJIOTIS — LIE. ..

Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

19. Ilpu 6apOOTYyBaHHI CTBOPIOETHCS BETMKa MEX(a3Has MMOBEPXHIO HA KOPIOHI
«piIuHA-Ta3», 10 CIpuse IHTeHCUudIikari ...

Jlimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

20./1ns sxor0 BUAY SACPHOTO BHUIPOMIHIOBAHHS 3aXHUCT Bij pamialii morpedye
HANHOUIBII TOBCTI €KpaHU?

Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

21. Sk Ha3uBarOThCS MPUJIAAW JIJIi BUMIPIOBAHHS Ta aHaJi3y CHEKTPiB raMma-
BUIIPOMIHIOBAHHS ?

Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

22. CkuUlbKM 1IapiB TOJOBUHHOTO MOCJIA0JIEHHS MNOTPIOHO JJIsi 3MEHILEHHS
PEHTT€HIBCHKUX IPOMEHIB B 4 pazu?

Jimepamypa: [1]- c. 71; [2]- ¢.35, ; [3]- ¢. 52.

23. SIk Ha3UBA€THCA YYTIUMBHI €IEMEHT IPUIAJIIB PaIl0-T103UMETPUYHOTO
KOHTPOJIIO
Jimepamypa: [1]- c. 71; [2]- ¢.35, ; [3]- ¢. 52.

24. B sIKuX OMHUIIX BUMIPIOETHCS TOTYKHICTh €KCIIO3UITIHHOT 1031 ?
Jimepamypa: [1]- c. 71; [2]- ¢.35, ; [3]- c. 52.

25.5Ik HaA3UBAIOTHCS TPWIANU ISl BUMIPIOBAHHS Ta aHANI3y CHEKTPiB ramma-
BHUIPOMIHIOBaHHS ?

Jimepamypa: [1]- c. 71; [2]- ¢.35, ; [3]- c. 52.

26. SIxi 3 mepesliueHnX aHTPONOTCHHUX 3a0pYy/IHEHb HAJICXKATh 10 CHEPreTUYHUX
Jimepamypa: [1]- ¢.38; [2]- ¢.37, ; [3]- c. 100.

27. OcHOBHUM cIOCOOOM 3aXHCTy BiJl €JIEKTPOMArHITHOIO BUIIPOMIHIOBAHHS B

HaBKOJIMLIHBOMY CEPEJIOBHIIIL €
Jimepamypa: [1]- ¢.38; [2]- ¢.37, ; [3]- c. 100..

28. 3axucT BiA BIOpaliil B MPOMHUCIOBOCTI LUISIXOM NEPETBOPEHHS €HEpTil
KOJIMBaHb CUCTEMU B TEIUIOBY €HEPTiIO 32 PaXyHOK BUKOPUCTAHHS MaTepialiB 3
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BEJIMKUM BHYTPIIIHIM TEPTSIM HOCUThH HA3BY

Jlimepamypa: [1]- ¢.38; [2]- ¢.37, ; [3]- c. 100.

B1OpoizomsIii

29. 3a oauH mepioj HAMIBPO3Maay aKTUBHICTH PaJi0aKTUBHOI PEYOBUHU
Jimepamypa: [1]- ¢.38; [2]- ¢.37, ; [3]- c. 100.

30./lns 3MeHIIeHHS I1HTEHCUBHOCTI PEHTIeHIBCBKUX TIPOMEHIB B 4 pasu
NOTPIOHO BUKOPUCTATU

Jimepamypa: [1]- ¢.38; [2]- ¢.37, ; [3]- c. 100.

31. Ilportec po3kiaay peuoOBHHHU MiJ 1€ paaiallii mpu BiICYTHOCTI a0o
HEJOCTAaTHOCT1 KUCHIO, HA3UBAETHC
Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

32. Y 3aXUCHHUX TPUCTPOSIX HABKOJUIIHBOI'O CEPEJOBHUINA BiJl EHEPreTUUYHUX
BIUIMBIB 3aXHCT MOXE 31HCHIOBATHUCS
Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

33. o He € mKepenoM pagioaKTUBHOTO 3a0pyTHEHHS ?

Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

34. Slka mo3a xapaKTepH3ye KUIBKICTh €HEPTii 10HI3YI0UOro BHUIIPOMIHIOBAHHS,
HOTJIMHYTO{ OIMHULICIO MAaCH PEYOBUHU?

Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- c.11.

35. ExBiBaneHTOM K01 OIMHHMII € OUHUILIS e(PeKTUBHOT Oi00r19HOT 103U 1
oep ?

Jimepamypa: [1]- ¢.59; [2]- ¢.29; [3]- ¢.11.

36. 3axucT Bia BiOpamiii B NPOMHUCIOBOCTI ILISXOM IEPETBOPEHHS €Heprii
KOJMBaHb CUCTEMH B TEIUIOBY €HEPrii0 32 PaXyHOK BUKOPHUCTAHHS MaTrepiaiiB 3
BEJIMKUM BHYTPIIIHIM TEPTSAM HOCUTH HA3BY

Jimepamypa: [1]- c.11; [2]- ¢.23; [3]- ¢.32.

37. BrmuB 10HI3yI040TO BUIIPOMIHIOBaHHS Ha 010JIOTi4HI 00'€KTH BiOyBa€THCS
Jimepamypa: [1]- c.11; [2]- ¢.23; [3]- ¢.32.

38. ¥V 3axMCHUX MPUCTPOSIX HABKOJUIIHBOTO CEPEIOBUINA BiJ €HEPTeTUYHHUX
BIUIMBIB 3aXHCT MOXKE 3/11HCHIOBATUCS

Jimepamypa: [1]- c.11; [2]- ¢.23; [3]- ¢.32.

39. Ilpm 3axucty Bim BiOpalliii B MPOMMCIOBOCTI 3MiHAa YacTOTH BJIACHUX
KOJIMBaHb JpKepena (MalnmHu a00 IPUCTPOI0) BUKOPHCTOBYETHCS

Jimepamypa: [1]- c.11; [2]- ¢.23; [3]- ¢.32.

40.[1ns1 3MEHILEHHS 1HTEHCUBHOCTI PEHTTEHIBCHKUX TIPOMEHIB B 4 pa3u
NOTPIOHO BUKOPUCTATU

Jimepamypa: [1]- c.11; [2]- ¢.23; [3]- ¢.32.

41.Y 3axMCHHMX MNPUCTPOSIX HABKOJHUIIHBOTO CEPEJOBUIIA BiJl €HEPreTHYHHX
BILJIMBIB 3aXUCT MOXE 31HCHIOBATHCH . . .

Jimepamypa: []- c.87; [2]- c.4; [4]- c. 52.
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42. Tlpm 3axmcty Big BiOpalii B IPOMHCIOBOCTI 3MiHa YacTOTH BIIACHUX
KOJIMBaHb JpKepena (MalmmHn a00 IPUCTPOI0) BUKOPUCTOBYETHCS

Jimepamypa: [1]- c. 153; [2]- ¢.34 ; [3]- 236¢. .

43.0OCHOBHUM CITOCOOOM 3aXHUCTy BiJ €JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS B

HaBKOJIMIIHBOMY CEPEeIOBHIIL €
Jimepamypa: [1]- ¢.137 ; [2]- c. 28; [3]- c.242 .

44 Ha sikoMy 3 e(peKTiB 3aCHOBaHHUM CUMHTHIALIIMHUI METO peecTpartii
paaiamii?
Jimepamypa: []- c.87; [2]- c.4; [4]- c. 52.

45.111o moka3ye xapakTepuCTHKa MOTJIMHAHHS 10HI3YIOUOT0 BUIIPOMIHIOBAHHS
3aXMCHUMHU eKpaHamu lyg?
Jimepamypa: []- c.87; [2]- c.4; [4]- c. 52.
46. 3a mOMOMOTOI0 SKUX TMPHIAIiB BHU3HAYAIOTh AKTUBHICTH 10HI3YIOYOTO
BUTIPOMIHIOBAHHS ?

Jlimepamypa: [1]- c.87; [2]- c.4; [4]- c. 52.
47. 3a 1oroMororo sSIKMX MPUJIAIiB MEPEeTBOPIOIOTH CIIMHTHIISAIIT B
CIEKTPUYHUHN IMITYJIBC ?

Jimepamypa: Jlimepamypa: [1]- c.87; [2]- c.4; [4]- c. 52.

48. CkiJIbKY IapiB MOJOBUHHOTO MOCIA0JICHHS TOTPIOHO 71 3MEHIIICHHS
PEHTIeHIBCHKHUX MPOMEHIB B 4 pa3u?
Jimepamypa: [I]- c.87; [2]- c.4; [4]- c. 52.

49. SIx Ha3UBA€ETHCA YYTIMBUM €IEMEHT MPUIIAJIIB Pai0-T103UMETPUYHOTO
KOHTPOJIIO
Jimepamypa: []- c.87; [2]- c.4; [4]- c. 52.
50. 3aBaskM YoMy BiIOYBA€THCS 10HI3AIISI MAKPOMOJIEKYJ Y BOJHUX PO3UMHAX
(HerpsiMa JTist 10HI3yI0Y0Tr0 BUITPOMIHIOBAHHS):

Jlimepamypa: [1]- c.49;[2]- c. 37; [3]- ¢.5; [4]- c.11.
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