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IpakTuyHe 3aHaTTa Ne 9
Tema: JlocaigxeHHs Ta oliHKa BUPOOHUYOTO OCBITIEHHS.
Meta po60TH: 3aCBOITH OCHOBHI TIOJIO’KCHHSI 32 OIIHKOO, BUMIPIOBAaHHSM 1 HOP-
MYBaHHSIM BHUPOOHHYOrO OCBITJICHHS, ONAHYBaTH HABUYKW POOOTH 3 MPHIaAaMH s
BU3HAYEHHS OCBITIIEHOCT] Y BUPOOHHUINX yMOBAX.

1. 3nauenns ceimna 0ns npaye30amuocmi ma 300po8 s IIOOUHU.
Buou oceéimnenna

OCBITNIEHHS BiZirpa€ BOXJIMBY pONb Y KUTTI JronuHu. [Ipubmmzno 90% indop-
Mauii CrpuiiMaeTbesi Yepe3 30pOBWI KaHANl, TOMY IMPaBWIBHO BHKOHAHE pallioHAJIbHE
OCBITJICHHSI Ma€ BaXKITUBE 3HAYCHHS Il BAKOHAHHS BCiX BHIIB po0iT. CBITIIO € HE TiTh-
KH BaXJTMBOIO YMOBOIO POOOTH 30pPOBOTO aHAI3ATOpA, aje € i O10JoriaHIM (paKTopoM
PO3BUTKY OpTraHi3My JIFOJMHH B IiIOMy. JIJIs JIFOJIMHU JICHB 1 HiY, CBITJIO 1 TEeMpsBa BH-
3HAYAIOTh 0I0JIOTTYHUI PUTM — 0aBOPICTh YK COH. OTIKE, HEOCTATHS OCBITIICHICTh, 00
il HagMipHa KUTHKICTh, 3HIKYE PIBEHb 30Y/DKEHOCTI IIEHTPAbHOI HEPBOBOI CHCTEMH 1
aKTHBHICTh YCIX XKHUTTEBHX IPOIECiB. ParfioHaibHe OCBITIIEHHS € BaXKIUBUM (haKTOPOM
3arainbHOi KyJNbTypH BUPOOHHLTBA. HeMOXIHMBO 3a0e3MEeUUTH YHUCTOTY Ta TOPSIIOK Y
TIPUMIIIIEH], B IKOMY HaITiBTEMpsIBa, CBITHJIEHUKY Opy/Hi 200 B 3aHEI0aHOMY CTaHi.

CraH OCBITJIEHHsS] BUPOOHUYMX TPHMIIIEHb BilIirpae Ba)ITHBY POJIb 1 IS TIOTIe-
PeIDKEHHS BUPOOHMYOrO TpaBMaTH3My. baraTto HeIacHMX BUIAJKIB Ha BUPOOHMIITBI
CTa€ThCS Yepe3 ToraHe OCBITJICHHS. BTpaTu Bifi IbOTO CTAHOBJIATH AOCUThH 3HAYHI CY-
MH, a, TOJIOBHE, JIFOJMHA MOKE 3aTMHYTH a00 CTaTH iHBamifoM. ParioHansHe OCBITIeH-
HS TTOBUHHO BifINIOBIATH TaKUM YMOBaM: OyTW JOcTaTtHIM (3rimHo 3 Hopmamu JIBH
B.2.5.28-2006); piBHOMipHMM; He YTBOPIOBAaTH TiHEH Ha pOOOUil TOBEpXHi; HE
3aCIIIUIIOBATH MPALFOI0Y0r0; HAIPSIMOK CBITJIIOBOIO MOTOKY MOBHHEH BiATIOBiNATH 3py-
YHOMY BHKOHaHHIO poOotu. Lle crnpusie miaTpuMIli BHCOKOTO PIiBHS Tpare3faTHOCTI,
30epirae 310pOB’ s JIFOJIMHU Ta 3MEHIITY€E TPABMATH3M.

3a CBOEIO MPUPOJIOIO CBITIIO — 116 BUAMME BUIIPOMIHIOBAHHS! €JIEKTPOMAarHiTHHX
XBHJTb TOBKHHOK Bizt 380 10780 Haromerpis (um) (1 uM nopisrioe 10 ° M). Buume
cBiTIIO (OlJIe) € CKIIAIOBOIO IIJIOTO PSTy KOJBOPIB, SIKi 3aJIeKaTh B/l TOBKUHA €IIEKT-
poMarHiTHUX XBWib: ¢ioneroBuii 380..450 uwm; cumuid 450..510 HM; 3enenuit
510...575 um; xoBtuit 575...620 uM; yepBonuii 620...750 M. BurpomiHioBaHHS BH-
mie 780 HM Ha3UBaIOTH iH(ppauepBOHUM, HIDK4Ye 380 HM —yiIbTpadioneToBuM.

3aiekHO Bij| JKEpelia CBITIIa BUPOOHHYE OCBITIICHHS MOKE OYTH TPhOX BH/IIB:

1. Ilpupoone — uie ipsime abo BigOUTE CBITIIO COHIIA (HEOOCXHA), 1110 OCBITIIOE
NPUMIIIEHHS Yepe3 CBITIO0BI MPOPI3H B 30BHIIIHIX BiIrOPOPKYIOYUX KOHCTPYKITISIX.

2. Lllmyune — 3niCHIOETBCS LITYYHUMH JDKEpEJaMH CBIiT/a (JIaMIIaMH PO3Ka-
proBaHHs 200 ra30pO3PSIAHUMU) 1 TIPU3HAYEHE AJIsI OCBITJICHHS IPUMILIEHb Y TEMHI ro-
JIMHU 100U, 00 TaKMX NPUMIIIEHb, sIKI HE MatOTh IIPUPOIHOTO OCBITICHHS.

3. Cnonyuene (cymiwene) — OIHOYACHE MOEMHAHHS TPUPOIHOTO 1 IITYYHOTO
OCBITJICHHSL.



2. OcHO8HI CEIMIOMEXHIYHI XapaKmepucmuKku

Ocgitienns, abo CBITIO, XapaKTePU3YEThCS KUTBKICHUMHA Ta SIKICHUMH TTOKa3HH-
KaMH, TIpH [IbOMY 3aCTOCOBYIOTh CTaHAAPTHI OIMHHULII Ta TEPMiHH.

KinpkicHi MOKa3HUKY OCBITIIEHHS BU3HAYAIOTh CBITJIOBUH TOTIK, CHIIY CBITIA,
OCBITJICHICTB Ta SICKPaBIiCTb.

Ceimnosuii nomik (F) — NOTiK POMEHEBOI SHEPii, 110 CIPHIAMAETHCSI OpraHaMH
30pY SIK CBITJIO, TOOTO XapaKTEpH3ye MOTYKHICTh MPOMEHEBOI €HEPTIi.

OnuHHAIE CBITIOBOTO MOTOKY — JIFOMEH (JIM) — TOPIBHIOE TTOTOKY, SIKMIA BHITPO-
MIHFOETBCS IO OAWHIYHOTO TLUIECHOTO KyTa  piBHOMY 1 cTepaiaH TOYKOBUM JDKepe-
sioM cBiTina B 1 xanneny. CrepajiaH — OMMHUYHUMA TiIECHUN KyT v, SKUH YTBOPIOE Ha
cepruHii TOBEpXHI paziycoM 1M MOBEPXHIO, IUIOIIA SKOI IOPIBHIOE M2 3HaueHHS ©
= S/R? (puc. 1.).

~ OcBiTneHicTs
S E=1nx

IInoxua‘

S=1

Touxose
JDKEpeao CBiTaa

Cunacsimal = | xka

o = | crepaman ’
[TpocTopoBuit KyT -

-

Puc. 1. Cxema KinbKiCHUX NOKA3ZHUKIE OCBIMIIEHHS

Jlxepena CBiT/Ia BUNIPOMIHIOIOTH CBITJIOBHH TIOTIK y PI3HUX HalpsiMKax HEoJHa-
koBO. ToMy, 00 1aTH XapaKTepUCTUKY IHTEHCUBHOCTI BHIIPOMIHIOBaHHS, 3aCTOCOBY-
€MO TIOHSITTSA «IIPOCTOPOBA 200 KYTOBA IIUIBHICTH CBITJIOBOTO IIOTOKY», SIKY Ha3HBAaIOTh
cutoro cBita (1), ToOTO CBITJIOBHIA TOTIK, BiIHECEHHH 10 TIJIECHOTO KyTa, B SIKOMY BiH
BUITPOMIHIOETHCS:

| = F/w, xo. Q)
3a OIMHMLIIO CHJIM CBITJIa IPUMMAIOTh KaHemny (K1), sika JopiBHIOE 1 m/cTep.

BenuunHy CBITJIOBOIO HOTOKY, SIKWM MpHUIIaJae Ha OJAUHUIO OCBITIIOBAIBHOT
MOBEPXHi, HA3UBAIOTH ocgimaericmio (E):

E =FIS, . 2

OJIMHHIIS OCBITICHOCTI — JTFOKC (JIK) — OCBITIeHiCTh oBepxHi S=1 1° mpu cBiT-
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JIOBOMY TOTOI F'=1 sim, SIKWi TTajae Ha He.

BumuMicTs ipenMeTa OKOM 3aJISKUTh Bl YaCTHHH CBITJIIOBOTO MTOTOKY, BiIOWTO-
IO OCBITJIFOBAILHAM TIPEMETOM 1 XapakTepu3yeThest sckpasicmio (L). Slckpasicts 3a-
JIGKUTH BiJ] CUITU CBITJIa, KyTa MaJIiHHS CBITJIOBOTO MOTOKY Ta PNy iHIIMX (hakTopiB. 3a
BEJIMYMHY SICKPABOCTI IPUIHATO HIT — 1€ SICKPaBICTh 1M TUTOCKOT TTOBEpPXHi, SKa BiOU-
Ba€ y NICPIICHIUKYJIIPHOMY HaNpsIMi CHITY CBIT/a B 1 KaHIemy:

L=I(S-cosa), ko/M. (3)

Jo AKiCHUX TOKa3HHKIB HajlexaTh (DOH, KOHTpacT 00'ekTa 3 (POHOM, BUAMMICTS,
TOKA3HKK OCITIIICHOCTI, KOS(II[IEHTH BiIOUTTS 1 T.]I.

Koegiyienm siobumms (p) xapakTepusye 3MaTHICTh TIOBEPXHI BiOMBATH Iajia-
F0YHi Ha Hel CBITJIOBHIA TOTIK:

P = ng()/ Fnad. (4)

@oH — 11e IOBEPXHS, KA MPUIIATAE 10 00'€KTa PO3Pi3HEHHS, Ha KU BiH PO3-
rsnaeTbest. @oH BBaXkaeThes cBitinuM mipu p>0,4, cepennim mpu p=0,2...0,4 1 Tem-
HuM 1ipu p<0,2.

Konmpacm o6'ekma 3 ¢ghornom (K) XapakTepu3yeThCs CITIBBIIHOIICHHSAM SICKpa-
BOCTEH PO3PI3HIBHOTO 00'eKTa Ta (POHY:

K: (L(ﬁ(m, - Loﬁ.)/ L(ﬁ()H. (5)

Kontpact BBaxaetscst BenmkuM ipu K> 0,5, cepennim npu K = 0,2...0,5 i Mamim
npu K<0,2.

Buoumicme (V) xapaktepu3ye 37aTHICTh OKa CIIPUIMATH 00'€KT TIPH OCBITIICHOC-
i Big 0,1 mo 100000 nK, 3a€XUTH BijJ| OCBITJIEHOCTI, pO3MIpy IAaHOTO O0'€KTy, HOro
SICKPABOCTI, KOHTPACTy 00'€KTY 3 ()OHOM, Ta BU3HAYAETHCS YKMCIIOM MOPOrOBUX KOHTpA-
CTiB (TOOTO, HAMMEHIIIUM PO3PI3HSUTLHAM KOHTPACTOM):

V=K/Kop., 6)

ne K — xontpact 00'exTy 3 QoHOM;

Kip — IOPOTOBHiT KOHTPACT, TOOTO HAWMEHIINI TOMITHUI OKOM KOHTPACT, IIPH
HEBEJIMKOMY 3MEHIIIEHHI SIKOT0 00'€KT CTa€ HEBUPA3HHM.

Toxasnux ocninnenocmi (P) € KpUTEPIieEM OLIHKY CIIMYyYo]l Ji1 OCBITIIIOBAILHOT
YCTaHOBKU:

P=(S-1)-1000, @)

Jne koedirieHt ocnireHocti S = Vi/V,, npudomy, V; — nipu ekpaHyBaHHi OJTHCKY-
YyuX JHKepen; V, — KO BOHHM Y TIOJI 30DY.

Koedbiyienm nynvcayii ocsimaenocmi (K,,) — Kputepiii OIIHKK BiTHOCHOI TIHOH-
HU KOJIMBAaHb OCBITJICHOCTI B PE3yJIbTaTi 3MiHU B Yaci CBITJIOBOTO MOTOKY.

06 ’exm po3piznioganis — e MiHIMaJIbHI OKpeMi YaCTUHU 00’ €KTY, sIKi He0OXif-
HO PO3PI3HATH B TIPOIIeCi POOOTH.



3. Ilpunadu ons uMiprosanHs 0ceimieHoCmi

J11 BUMIpIOBAaHHS OCBITJICHOCTI Ta CBITJIOTEXHIYHHUX BEIMYHH 3aCTOCOBYIOTH
npwiaay — JrokeMerpr Moaudikamii FO-16, F0-17, 10-116 (puc. 2), F0-117 Ta nopra-
TUBHUH 1H(poBUii roKkeMeTp-sckpaBoMip TOC 0693. Bei BoHM MpallforoTh i3 3acTocy-
BaHHAM e(eKTy QOoToeNneKTpuIHOro sBuina. CBITIOBHI TOTIK, MMOTPATUISIOYN Ha Ceje-
HOBHH (DOTOETIEMEHT, TIePETBOPIOETHCS Ha €JIEKTPUIHY SHEPrilo, cuila CTPyMY SIKOi BU-
MIpIOETBCST MiTIaMIIEPMETPOM, SIKMH TporpaxyHoBaHH y JIIOKCax. 3aCTOCOBYIOTH Ta-
KO’K BUMIipIOBadi BUAUMOCTI — ()OTOMETPH Ta 1HIII KOMITIEKCHI BUMIpIOBadi CBITIIOTEX-
HIYHWX BEJTMYHH.

JA7nst BUMIprOBaHHS OCBITJICHOCT] (DOTOENIEMEHT BCTAHOBIIOIOTh B ILUTOMIMHI BUMi-
PIOBaHHS, MAOUPAIOTh HAHOMDKYY IIKATy MIJUIHaMIIEPMETPa, TIOUYMHAIOYN 3 «Tpy0i-
II01», 1 MPOYUTYIOThH TOKa3aHHA Tpuamy. [Ipr HEoOXiqHOCTI pO3IMIUPUTH MEXi BHMi-
PIOBaHHS 3aCTOCOBYIOTH MOTJIMHAIOY Hacaaku. /1yt BUMIpIOBaHHSI 00'€MHOI OCBITIICHO-
cTi ab0 SICKPaBOCTi 3aCTOCOBYIOThCS CIEIiANIbHI HACAKH Ha (POTOETIEMEHT JIIOKCMETPA.

[punax mae nBi mkamm — Bix 0 go 30, ta Big 0 mo 100 (puc. 2. mo3. 4) Ta HabIp
MOTIMHAKOYMX HACAIOK (pHC. 2. 103. 3), sIKi JO3BOJISIFOTH PO3LIMPHTH Aiara3oH BUMIPiB
y 10, 100, a6o 1000 pa3is.

Puc. 2. Jloxcmemp FO-116.
1 — ghomoenemenm,; 2 — noerunaioua nacaoka; 3 — noanunay,
4 — jnouxamop; 5, 6 — nepemuxayi mesici BUMIPIOBAHb

4. Ilpupoone ocsimuents, 1020 HOPMYBAHHS MA POIPAXYHOK

[pupoane ocBiTieHHS! BUPOOHWYMX MPHUMILIEHb MOXKE 3/iHICHIOBATUCS CBITIIOM
Heba abo MpSMHUM COHSYHUM CBITJIOM Yepe3 CBITJIOBI MPOPi3H (BiKHA) B 30BHILIHIX CTi-
Hax a0o0 yepe3 JiixTapi (aepalliiiHi, 3¢HITHI), 10 BCTAHOBJICHI Ha MOKPIBISX BUPOOHM-
YKX OY/iBEIIb.

3aexHo BiJ] PU3HAYEHHS TIPOMUCIIOB] OyiBIIi MOXKYTh OYTH OJTHOIIOBEPXOBI, Oa-
raTONOBEPXOBI Ta PI3HMX PO3MIPIB 1 KOHCTPYKIIH, TOMY 3B)KAIOUM TAKOX HA BUMOTH
TEXHOJIOTTYHOTO TIPOLIECY MOXKYTh OyTH 3aCTOCOBaHI TaKi BUM MPHUPOTHOTO OCBITIICHHSI:

1. BokoBe 0JHOCTOPOHHE a00 TBOCTOPOHHE, KOJIM CBITJIOBI OTBOPH (BiKHA) 3HA-
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XOIATHECA B OJ(HIN 200 B IBOX 30BHIMIHIX CTIHAX.

2. BepxHe, K0OnM CBITIIOBI OTBOPH (JIIXTapi) 3HAXOISTHCS B MOKPUTTI a00 B CTiHAX
IT1J1 HUMH.

3. Kom0iHOBaHe, KO 3aCTOCOBYETHCS OJTHOYACHO OIYHE 1 BEPXHE OCBITIICHHSI.

3rimHo 3 Bumoramu JIBH B.2.5.28-2006 «IIpupomHe Ta mTy4HE OCBITICHHS, B
NPUMIILIEHHAX 13 MOCTIMHIM TiepeOyBaHHsM JI0Jiel B HUX MOBHHHO OyTH mependaueHe
npHupoaHe ocBiTiaeHHs. OCHOBHOIO HOPMOBAHOIO BEJIMYMHOIO MPUPOIHOTO OCBITIACHHS €
KIIO, abo (e) — xoedimienT nmpupoaHoi ocBiTiieHOCTI. PakTrananii KIIO BH3HAYaI0Th
BiJIHOIICHHSIM 3aMipsIHOI OCBITJICHOCTI HAa POO0OYOMY MICIIi Y BUPOOHUYIOMY IPUMIIIICH-
Hi E,, O OJHOYACHOI OCBITJCHOCTI 30BHI MPHUMIIICHHS FE,,, Yy TOPU3OHTAJBHIN ILUIO-
IIMHI TIPH BiAKpUTOMY HeOocxuii (o0 HIImo He 3aTi HIOBAIO ()OTOENIEMEHT JIFOKCMET-
pa) 1 mudy3HOMY CBiTII (COHIIE 3aKpHUTe XMapor0). OCKUIBKH 115 BETMYMHA BiTHOCHA, TO
BUPaXAETCS Y BIICOTKAX:

KIT0= € yan = (Ey/Esen)100%. (8)

Hopwmysanns KI1O 3anexxuts BiJ BUIy TPUPOIHOTO OCBITICHHS Ta PSTY CYITYT-
HiX (pakTopiB.

en=¢6,'m %, (g)

ne e, — HopmoBane 3HaueHHs KI1O (Tabm. 2), sike 3aJIeKuTh BiJl XapaKTepy 30pOBOi
pobotu (po3psiay);

m — KoeQiIliEHT CBITIOBOTO KiiMary (Tadi. 3).

Ilpn GoxoBOMY OCBiTIIEHHI HOpMyeThesi MiHIMabHE 3HaueHHA KIIO — e, Y
BUIAJIKy OJIHOOIYHOIO — B TOYIII HA BiZIcTaHi 1M BiJI CTIHHM, 1[0 HAWOLIBII BiJgaaeHa Bij
CBITJIOBHX OTBOPIB, ajie He Oibi Hixk 12 M Big HEX (pHc. 3).

Hopmu npupossoi ocsitienocti (KITO) (ey) mst OymiBesb, O pO3TAIIOBaHi Y
pi3HuX paifonax Ykpainu HaBeseHi B OyniBenbHux HopMax JIBH B.2.5-28-2006.

Jli1st OIIHKM PiBHS NPUPOJHOTO OCBITIICHHS HEOOXITHO MOPIBHATH (DAaKTUYHI Ta
HopMatuBHe 3HadeHHst KI1O Ta 3po0HuTH BUCHOBOK IIPO HOTO JTOCTATHICTB.

Takok MOXJIMBE BUKOPHCTaHHS PO3PAXyHKOBOTO METOMY OLIHKH JIOCTATHOCTI
HPUPOIHOTO OCBITJICHHS, 32 SKUM BU3HAYAETHCS.

HopmoBanuii piBeHb PHUPOIHOI OCBITIICHOCTI BU3HAYAETHCS TUIOIICIO CBITIIOBUX
OTBOPIB Yy 30BHIIIHIX OrOPODKEHHSIX HA OCHOBI PO3PaxyHKIB IPH MPOEKTYBaHHI MpPH-
MIILIEHHS.

[NonepemHiii po3paxyHOK TUIOIII CBITIIOBUX POPI3IB IPOBOIUTHCS:

a) py OOKOBOMY OCBITJICHHI IIPUMIIIIEHB 3a (POPMYJIOLO:

S
100 = _ &.Kins  Kgy (10)

Sn 70N

0) pu BepXHHLOMY OCBITJICHHI 32 (popMyIIot0:



100> e,K.z, (11)

Sn - Tp T2 'KJz

ne S, — IUIolla CBITIOBUX MPOPi3iB (B CBITIi) MpH OOKOBOMY OCBITJICHHI;
S, — TIOIIA MiTOTH PUMIIIICHHS;
e, — HopMmoBaHe 3HaueHHs KIIO;
K, — xoeditieHT 3anacy, sIkuii IpuiiMaeThes 3riTHO 3 TAONHUIEIO 4;
s — CBITJIOBA XapaKTEPUCTHKA BIKOH;

-~

v Uy Ui ls::igﬁ:"w M

Cnl

6 2

Puc. 3. Cxemu 6udis npupoonozco oceimaennss ma nopmysanmsa KI10
3a po3pizamu npumitgetv. @) 6oKose 00HOCIMOPOHHE OCEINIEHHSL,

6) 60K06e 080CMOPOHHE OCGIMIICHHSL, 8) EPXHE OCGINIICHHSL, &) KOMOIHOBAHE
oceimnennst. 1- pisenv pobouoi noeepxui; 2 — kpuea sminu KI10 3a pospizom
npumiwyenns; 3 — piseHb cepeonboo snavenns K10 — ey, |
M — nosuyis, 6 aKii Hopmyemvcs Minimanvhe 3uavenns K110 — e,,;,

[Ipu BepXxHBOMY Ta KOMOIHOBaHOMY OCBITJICHHI HOPMYETHCS CEPEAHE 3HAYCHHS

KIIO.
To — 3arajibHUH KOe(illieHT CBITJIOMPOHUKHEHHS, SKHI BU3HAYAETHCA 3a (Op-

MyJI0I0:
To =717 T, " T3° T, " T (12)

ne 7y — KoedillieHT CBITIONPOIYCKAHHS MaTepialy, SKUil BA3HAYAEThCS;
T, — KOoeili€HT, IKUH BpaXxoBY€e BTPATH CBITJIa B paMax CBITIONPOPi3y;
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73 — KOe(ILlieHT, AKUi1 BPaXxOBY€e BTPATH B HECYUHMX KOHCTPYKLISX (TpU OOKOBO-
MY OCBITJICHHI 73 — 1);

74 — KOeilli€HT, IKMii BpaxoBYye BTPATH CBITJIa B COHIIE3aXUCHUX MPUCTPOSIX;

75 — Koe(iIlieHT, KNIl BPaxOBY€e BTPATH CBITJa B 3aXHCHIHN CITI, sIKa BCTAHOB-
JIFOETHCS i JIIXTAPSIMU, SIKUH prUAMaeThest piBHEM 0,9;

r, — xoedimient, sikuii BpaxoBye minsuineHHs: KIIO nmpu G0KOBOMY OCBITICHHI
3aBISKA CBITIY, SIKE BiOMBAETHCS Bill MOBEPXOHD MIPUMIIIEHHS Ta IMiACTHIIAI0YOTO Ia-
PY, IPHIIEIIIOro 10 OyaUHKY;

Ksyo. — KOEQILI€HT, AKUI BPaxoBye 3aTIHIOBAHHS BIKOH ITPOTUIICKHUMH OyIMH-
KaMH;

Sy — MmIoma CBITJIOBUX MPOPI3iB (B CBITII) IPU BEPXHBOMY OCBITJIEHHI;

14 — CBITJIOBA XapaKTEPHUCTHKA JIIXTapsi 200 CBITIOBOrO MPOpi3y B IUIOIIHMHI TIOK-
PUTTSL;

r, — xkoedirient, sxuii BpaxoBye mifpuinenHss KIIOmpy BepXxHOMY OCBITICHHI
3aBJISIKH CBITJY, SIKE BiZIOWBAETHCS BiJl TOBEPXOHD MPUMIIIICHHS;

K, — xoedirieHT, sSKkuit BpaxoBye THI JIiXTapsl.

KoedoimienTn, o0 BAKOPUCTOBYIOTHCS ISl pO3paxyHKIB 3a popmynamu 10, 11
HaBejleH1 y HopMmaTuBHOMY jokymenTi JIBH B.2.5-28-2006 [1].

5. UImyune oceimaenus

LITyuHe ocBITICHHS MOUIAETHCS Ha poOoYe, agapilite, 0XOpoHHe, Uepaose.

ABapiiiHe OCBITJICHHS TIOJUIAETHCS HA OCGIMIeHHs De3neKu Ta egaKyayitite.

Jlns 3arajgbHOTO MTYYHOTO OCBITJICHHS MPUMIIIEHB CJiJI BAKOPHCTOBYBATH,
SIK TPaBUIIO, PO3PSIIHI JPKEPENa CBITIIa, BIIIAI0UH TIepeBary 3a 0OTHaKOBOI MOTY>KHOCTI
JDKEpeliaM CBITJIA 3 HAHOUTBIIIO CBITJIOBOIO BiJJIAUCHO 1 CTPOKOM CITYKOH.

Poboue ocBiTieHHs citij iependadaTy Uit BCiX MPUMILIEHb OYAWMHKIB, a TaKOX
JULTHOK BiJJKPUTHX MPOCTOPIB, MPU3HAYCHHUX Uil POOOTH, MPOXOIY JIIOAEH Ta pyxy
TpaHcropty. [is mpuMilieHs, sKi MalOTh 30HH 3 PI3HUMU YMOBAaMH MPHUPOITHOTO OCBIT-
JIEHHSI Ta PI3HUMHU pEeKUMaMH poOOTH, TTOBHHHO NependadaTuch OKpeMe KepyBaHHS
OCBITJICHHSIM TaKUX 30H.

3a HeoOXiZIHOCTI YaCTWHA CBITMIILHUKIB pOO0OYOro abo aBapidiHOTO OCBITJICHHS
Moyke OyTH BUKOpPHCTaHa JUIsl YeproBOT0 OCBITJICHHSI.

HopMmoBaHi xapakTepHUCTHKH OCBITJICHHS B NMPUMILIEHHSIX 1 30BHI OYIMHKIB MO-
e 3a0e3mevyBaTuCh SIK CBITWJIBHUKaMH POOOUYOro OCBITJCHHS, TaK i CIUIBHUM 3 HUM
OCBITJICHHSIM CBITHJIbHUKaMK Oe31ekH 1 (a00) eBaKyaliiHOro OCBITIICHHSI.

Jlnist OCBITJIEHHSI MPUMIIIEHL CJiJ] BUKOPUCTOBYBATH, SK IPABHIIO, HAWOLIBII
EKOHOMIYHI pO3psAHi Jammy. BukopucTaHHs namil po3KaproBaHHS ISl 3arajbHOrO
OCBITJICHHSI JIOITyCKAEThCS TUIBKUA Y BHIAAKAX HEMOXIMBOCTI a00 TEXHIKO-€KOHOMIiY-
HOI HEJIOLLILHOCTI BUKOPUCTAHHS PO3PSIIHUX JIAMIL.

st MicieBoro OCBITIICHHSI, KPIM PO3PSAHUX JKEPEN CBITIA, PEKOMEHIYEThCS
BHUKOPHCTOBYBATH JIAMITH PO3KAPIOBAHHS, B TOMY YHCII TalOreHHi. 3aCTOCYBaHHS Kce-
HOHOBUX JIaMII Y TIPUMIIIICHHSIX HE JTO3BOJISIETHCSL.
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Po3piHsIOTE Taki CUCTEMH IITYYHOTO OCBITICHHS: 3deasibie, Micyese Ta KoMOi-
Ho8aHe.

CucreMa 3azanvbHo2o oceimienHs TPU3HAYCHA YIS OCBITICHHS BCHOTO IIPHMI-
IIIEHHSI, BOHA MOYKe OYyTH PIBHOMIPHOIO Ta JIOKATI30BAaHOO. 3arajbHe PiBHOMIpHE OCBi-
TJICHHSI BCTQHOBIIIOIOTH Yy II€XaX, /1€ BUKOHYIOTHCS OIHOTHIIHI pOOOTH HEBHUCOKOI TOY-
HOCTI 1O YCiil IUIOLI MPUMIIIEHHS! MPY BENUKIN IIUTBHOCTI POOOUYHX MiCIb. 3arajibHe
JIOKAJIi30BaHE OCBITJICHHS BCTAHOBIIIOIOTH HA IMOTOYHUX JIHISX, TIPH BUKOHAHHI POOIT
PI3HOMaHITHHX 32 XapaKTepOM Ha TIEBHUX pOOOYMX MICIIX, TIPU HASBHOCTI CTaIlioHap-
HOT'0 3aTEeMHIOI0YOTO OOJIaJHAHHSI, Ta SIKIIO Tpeda CTBOPUTH CHPSIMOBAHICThH CBITIIOBO-
'O MOTOKY.

Micyese ocsimaennss TIPU3HAYAETHCSA U OCBITICHHS TUTBKA POOOYHX IIOBEp-
XOHBb, BOHO MOKE OyTH CTalliOHAPHUM (HANPHUKIA, A1 KOHTPOJIIO 32 SIKICTIO MPOIYK-
il Ha MOTOYHMX JIiHISAX) Ta MEPEHOCHUM (JIII THMYACOBOTO 30UIBIICHHST OCBITICHOCTI
OKpPEMHX MiCIlb, 200 3MiHH HAaIpPSAMKY CBITIOBOTO MOTOKY TP OTJIIAL, KOHTPOII mapa-
METpiB, PEMOHTI).

CBITHJIBHUKH MiCIICBOIO OCBITJICHHS TIOBUHHI OYTH 3pyYHUMH Y KOPUCTYBaHHI, a,
TOJIOBHE, OE3MIEUHUMU MIPHY EKCILTyaTallil.

KareropuaHo 3a00pOoHSI€THCS 3aCTOCOBYBATH JIUIIIE MICIIEBE OCBITIICHHS, OCKLIb-
KA BOHO CTBOPIOE 3HAYHY HEPiBHOMIPHICTb OCBITJIICHOCTI, sIKa IiJBHIILYE BTOMIICHICTb
30py Ta IPU3BOAUTH JI0 PO3JIaTy HEPBOBOI CUCTEMH. TaKe OCBITJICHHS Ha BUPOOHUIITBI €
JOTIOMIDKHHM JI0 3araJIbHOTO.

Kombinosane ocgimnents CKIaaeThCs 3 3aTalbHONO Ta MicieBoro. Moro me-
pendavarots s pooit I-111, [Va, IV6 IVB, Va po3psaiB TOYHOCTI 30pOBUX POOIT.

6. [oicepena ceimna

['onoBHMMY JKepenaMu CBITIIA JUTSL IPOMHCIIOBOTO OCBITJICHHS € JIAMITH PO3)Ka-
PIOBaHHS Ta ra30pO3psIHI JaMIH Pi3HOMAHITHUX THITIB. KOXKeH i3 TUMIB J1aMIl Ma€e CBOT
HEJIOJIIKY Ta MEPEBart.

Jamnu posocaprosanna (JIP) Hanexarts JI0 HKEpEN CBITIIA TEIDIOBOIO BUIPOMI-
HIOBaHHS, 1X CBiTIIOBa Bijyada ckiamae 10...15 mv/BT. Boru cTBOproroTh Oe3nepepBHuMit
CIIEKTp BHUIIPOMIHIOBaHHS, SIKW HaWHOUTBI OaraTWii KOBTUMU Ta YEPBOHHMH (TOOTO
iH(poUEepBOHIMH) TIPOMEHSIMH Ta OiHIIINIA B 30HI CHHIX Ta 3€J€HHX CHEKTPIB BUIPO-
MIHIOBaHHSI, HXK CIIEKTpP TPUPOIHBOTO CBiTIIa He0a, IO TMOTIPIIy€e PO3Pi3HEHHS KOIIBO-
piB. ¥ IUX JTaMI HU3BKUHA KOe]illieHT KOPHCHOI Aii, Maymii TepmiH ciyx6ou (o 1000
TO/IMH), BUCOKa TemIiieparypa Ha moBepxHi konou (250...300°C). BogHouac BoHM Ma-
I0Th JIEsIKi TIepeBark: y HUX HIMPOKWM Jiana3oH MOTYKHOCTEH 1 TUIIIB MOPIBHSHO 3 Ta-
30pO3PSAIHUMH JIaMIIaMHU, HE3aJIeXKHICTh eKCIUTyaTallii BiJl HAaBKOJMIIHBOTO CEPEIOBH-
11a (BOJIOTOCTI, 3aMUJICHOCTI 1 T.J1.), IPOCTOTA CBITHJILHUKIB T4 KOMITAKTHICTb.

Ha mimnpueMcTBax a7t OCBITJICHHS 3aCTOCOBYIOTh PI3HOMaHITHI BUJIU JIAMH PO-
3KaproBaHH:: BakyyMHi (B), razonanoBHeHi (I7), razonanoBHeHi OiocmipansHi (B) Ta iH.

Tazopospsioni ramnu (JIFOMIHECLICHTHI, PTYTHI, BUCOKOT'O TUCKY ayroBi tumy JIPJI
Ta 1H.) BUIIPOMIHIOIOTB CBITIIO OJIM3bKE JI0 MPUPOTHOTO, TOBEPXHS KOJIOH IHX JIAMIT XO-
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JI0IHA, BOHM OLIbII €KOHOMHI, TO3BOJISIIOTH CTBOPIOBATH BUCOKY OCBITJEHICTB. Taki na-
MITH BHITYCKAIOTBCSl B ACOPTHMEHTI. 32 CIIEKTPOM iX BHIIPOMIHIOBAaHHS Iepeaya KOJIbo-
piB Ma€ BelHKE 3HAYCHHS U IPOMHCIOBOCTI, OCKUJIBKH Ja€ MOMIIUBICTH BH3HAYHUTH
TUMCHY SAKICTh TIPOAYKIIii, 3MICHIOBATH KOHTPOIIb CHPOBHHH, HaIliBpaObpHKaTiB Ta TOTO-
BUX BUpOOiB. JIroMiHecieHTHi 1amITH B 2,5...3 pa3u eKOHOMHIIII BiJI JIaMIT pO3KaprOBaH-
HSI, MPAIFOIOTH TPOTSIroM 5-10 TrC. roauH, iX cBiTIoBiIa4ya cranoBuTh 30...80 1M/BT.

Henoniky ocBITIIOBAIbHUX YCTAHOBOK 13 Ta30pO3PSAHAMH JIaMITaMH (ITyJTbCallis
CBITJIOBOTO TOTOKY, OCIIITIIOI0YA JIisl, IITyM APOCEINIB, BEJINKI IEPBUHHI BUTpPATH HA 3a-
KYIIBITIO T4 MOHTa)K) KOMITIEHCYIOTBCS iX €KOHOMHICTIO B TIPOIIECi TPUBAIOi eKCIITyaTa-
111, a TaKoXK TX HE3aMIHHICTIO IPH HEOOXITHOCTI BUKOHAHHS POOIT 13 PO3PI3HEHHSM KO-
npopiB. Ilymbcaltist CBITIIOBOTO MOTOKY Ta30pO3PSIHUX JIAMIT HE CHPHHAMAETBCS OKOM,
asre HeOakaHa, OCKUTBKY € TIPUYMHOI0 BUHUKHEHHS CTPOOOCKOITIYHOTO edekTy. B myb-
CYIOUOMY CBITJIi BUHUKA€E BUKPHUBJICHHS 30pPOBOTO CHPUIHSATTS CTaHy PYXOMHX Ta 00ep-
TaJIbHUX O0'EKTIB, a IIe BXKe € HeOe3neyHnM (aktopoM. OcnaliieHHs MyJIbcallii Jocsra-
€THCSl TMAKITIOYESHASM TapaJie]bHO TPAIFOI0UX JIaMIT Ha pizHI (azu Tppox-(ha3Hoi Me-
pexi, ado 3aCTOCYBaHHIM BHCOKOYAaCTOTHOTO ITOCTAYAHHS OCBITITIOBAIFHOI yCTAHOBKHL.

3acmiIuIOBaHHS 3MIHIOE COPUHHSATTS CIIEKTPAIBHOTO CKIIAAY CBITJIOBOTO BHIIPO-
MiHeHHA. ToMy 3aXHCT Biji OJIMCKYJOCTI TAKUX CBITHIHHUKIB 000B's13k0BHI. He m03BO-
JSIETHCS 3aCTOCOBYBATH BiIKPUTI Ta30pO3PSIHI JIAMITH.

3apa3 BUTOTOBJISIOTH Taki BHIM Ta30pO3PSIHUX JIAMII, SKi PO3PI3HAIOTHECS 32
CIIEKTPOM: JIaMITA JICHHOTo cBiTia (J1/]) MaroTh ONaKUTHHIA KOJIp, 338 CIICKTPOM BHIIPO-
MIHFOBaHHSI BOHH OJTM3BKIi IO PO3CISTHOTO CBITJIa YMCTOTO HEOA; TAMITH JICHHOTO CBIT/A 3
TIOKpAIIeHO Trepenavuecto koubopiB (JIJLL), Bonn Oam3bki o mamu JI/I, ane maroTh
Kpalry Ifepeady KOJIbOpiB TEIUTHX BIATIHKIB, y TOMY YHCIi 30BHIITHEOTO BUTJISY JIFO-
JWMHY; JIFOMiHECUEHTHI JlaMny TuHy JIE HaiOinbi ONMM3bKI IO CIEKTPY HNPHPOIHOIO
COHSYHOTO CBITIIA; JIaMmy Outoro xonpopy JIb 1aroTh BUIIPOMiHEHHS 3 MEHIIMM BMic-
TOM CHHBO-(10JIETOBHX TPOMEHIB, CBITJIO Y HUX TPOXH (hioJieTOBe, Harajaye CBITIO He-
0a, BKPHTOrO XMapamu, IO OCBITIIFOIOTHECS COHIIEM; JIAMITH XOJIOAHO-OLIOro CBiTIa
JIXB, JIXE natots kparty niepenady cBitia, Hix sammu JIb Ta JIJ1; mammu Teruro-06imoro
ceimia JITH naroTh cBITIIO poXKeBO-OLIOT0 BiATIHKY.

Y BUPOOHMYMX TPUMIIICHHSX MIAMPUEMCTB JIOLUILHO 3aCTOCOBYBATH JIFOMiHEC-
LeHTHI JJaMou Outoro csitia — JIb. BoHr HaliOUIBII EKOHOMHI Ta JAXOTh CBITIIO TEIUIUX
toHiB. Jlammu JITH MoxHa 3aCTOCOBYBaTH B NPHUMIIICHHAX I BiAnounHKy. Tam, nie
HEOOX1THO TIPOBOJTUTH CYBOPHI KOHTPOJIb SIKOCTI TIPOJIYKIIil, HAIGXKHUTH 3aCTOCOBYBATH
nammm JIJILT.

JIroMiHeCIIeHTHI JIaMITi Tpeba 3aCTOCOBYBATH HAcaMIIEpEs] TaM, JIe HEJJOCTATHE
NPUPOJIHE OCBITJICHHS (TIPUMILIEHHS 3 BIKHAMH, 110 3aTIHAIOTHCS OYIiBISMH, JepEBAMH
a00 BUXOJTh HA IMBHIY, €KCIICIHIII, IiIBAJIbHI IPUMIILECHHS TOIIO). J{is1 KoMOiHOBa-
HOT'O OCBITJICHHSI Kpaille 3acTocoByBary jiamii JIb.

Jlammu IPJI (myroBi pTyTHi) HanexaTh JI0 JlaMI BUCOKOTO THCKY. BoHM exoHO-
MHI, CBITJIOBa Bimma4ya maibke 75... 100 nmm/Br. Taki namnu 3aCTOCOBYIOTH ISl OCBIT-
JICHHS B [IeXaX MPY BUKOHAHHI TPyOUX poOiT Ta pobiT cepeiHbol TOYHOCTI, IPH 3araib-
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HOMY HarJisii, a TAKOXK IS 30BHIIIHBOIO OCBITIICHHS MicIlb HABaHTA)KCHHS, BUBAHTA-
JKEHHS 1 B 11eXaX BEJIMKOI BUCOTH Ta TUIOI].

CeimunbHuku CKIIAIAIOTRCS 3 JDKEpeNa CBIiT/Ia Ta apMaTypu. ApMarypy NpH3Ha-
YEHO ISl TIEPEPO3IIOITY CBITIIOBOTO TIOTOKY, 3aXHCTY OYeH BiJ OJIHMCKYJOCTi, 3amo0i-
TaHHs 3a0pyAHEHHS HKepera CBIiTa Ta WOro MOIMIKOMKeHb. CBITHIBHUKH KIacH(piky-
IOTBCS 32 CIIPAMYBAHHSIM CBITJIIOBOT'O TMOTOKY B POOOUii 30Hi Ta 3aXHUCTOM Bifl (pakTopiB
HABKOJIMIIHHOTO CEPEIOBHIIIA.

3a HanpsIMKOM CBITJIOBOTO TTOTOKY BOHH MOZUISFOTHCS Ha CBITHIIBHUKH: TIPSMOTO
CBiTJIa (BUIPOMIHIOBAaHHSI HIDKYE 3a CBITHIBHHK, He MeHII 80% CBITIIOBOrO MOTOKY
CIPsIMOBaHO Ha POOOYY MOBEPXHIO); BIMOMUTOro CBiTIIA (BUIIPOMIHIOBAHHS CBITJIOBOTO
noToKy — Oibie 80% — crpsIMOBaHO Ha CTEJFO Ta BEPXHIO YaCTHHY CTiH (BHIIIE 32 CBi-
TUJIBHUK); HamiBBiIOUTOrO CBiTia (40-60% CBITIIOBOrO TIOTOKY CHPSIMOBYETHCS Ha PO-
004y TIOBEPXHIO, & PelliTa — Ha CTEJIIO).

Bynb-axuii CBITUIIBHUK PO3POOIISIETHCS HE ST OMHOTO KOHKPETHOTO 00'€KTa,
a JUIS TUITOBOTO 3aCTOCYBaHHS. TOMYy € KiIbKa CTaHJAQPTHUX THIIIB JiarpaM KyTOBO-
r'0 PO3MOJILY CHJIH CBiTJIa, a00 kpuBux cwiu cBitia (KCC), mokmamuuii onuc sSKux
MockHa 3HaliTi B [OCT 17677-82.

B ocHoBy ixHBOi Knmacuikallii moOKIafeHi JBi HE3aJNEXKHUX IPYr Bim Apyra
O3HAKH: 30Ha HAMPSIMKIiB MaKCUMAaIIbHOI CHITH CBiTNa i KoedinienT popmu KCC, mig
SIKMM PO3YMIIOTh BiJIHOLICHHS MAKCUMAaJIbHOI CHJIM CBITJIa B JJaHili MEpUAiOHATbHIH
TUIOMNIVMHI 10 cepeaHboapu(pMETHYHOI CHIIA CBITIIa CBITIIOBOTO TIOTOKY IJIS ITi€l TUTO-
maA. [Tig KCC po3ymitoTs rpadik 3aeXHOCTI CHITH CBITIIa CBITIIOBOTO MTOTOKY Bij
MEpUAIOHATIFHUX 1 eKBaTOPIaJIbHUX KYTiB, OJIEPYKYBaHHI IMEPEeTHHOM Horo ¢oTtome-
TPUYHOTO Tila TUIOMMHOK abo moBepxHet. KCC migpo3ainsroThest Ha CIM THITIB
BiJIMOBiTHO 110 Tabmuti 1 Ta puc. 4.
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Puc. 4. Tunu KCC
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Xapaxmepucmuxu munie KCC

Tabmuns 1

Kyt po3kpurrs cBit-

KCC HaiimenyBanus Ilo3naueHHs
JIOBOTO TTOTOKY
0 ‘ 7 Konuentposana K 30°
m . m I'muGoka r 60°
m ‘ L Kocunycna pil| 120°
o 140°
& s CBITJIOBHH MOTIK
m HaniBmmpoka J pO3TArYEThCS
& “ Y3I0BXK OCBITIIFOBa-
= L HOT ITOBEPXHI
‘ 160°
a0 @ 0 CBITJIOBHH MOTIK
n iy i [Hupoxa I pO3TATY€EThCS Y3-
) JIOBXX OCBITJIIOBaHOT
HOBEpXHi
PiBHOMipHa M 180°
CuHycHa C 90°
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3a cTyneHeM 3aXWCTy BiJi HABKOJHUIIHEOIO CEPEIOBUINA CBITHIIHHUKHU TTOJLIS-
I0TBCSl Ha: TIMJIOHE3aXUIIeH! (BIAKPUTI); MWIO3aXHUIIEHI Ta MIOHETIPOHHUKHI; BOIO3a-
xuIieHi (BiJ MOTPAIUIAHHS Kpareib 3BepXy); BOJOHETIPOHNKHI a00 repMeTHdHi (HaBiTh
TIpY 3aHYpEHHI Y piauHYy); BUOyxo3axuieHi (11 BUOyXOHeOe3MeuHnX 1 mokekoHeoe-
3MEYHUX MPUMILICHb, HAPHUKIIaA IPUMILIEHb, 1€ 3aCTOCOBYETHCS CIIUPT, Tac, PO3UHH-
HUKHY (pap0) Ta MiABUILIEHOT HAJIMHOCTI IPOTH BUOYXY (pHC. 5.

>

s

a 0

Puc. 5. Ceimunvnuxu: a) HOB-300 3 namnoro posocaprosaris,
sudyxosaxuwenutl; 6) I1Y-100-6or0203axucnuii (npomuciosuti);
8) «Vuisepcanvy YII-200 — nunobpuskonenpornuxuuii,; ) Pn-60 — nuronenponuxnuil.

OHi€r0 3 XapaKTEPHCTHK CBITIIBHUKA € HOro 3aXHCHHUI KYT, y MEKax SKOTO
OKO JTFOJIMHU 3aXMIIEHe Bij CIiy9oi [ii /pkepesa cBimia. Bennmunmna 3aXMCHOTO KyTa
mae OyTti He MeHie 15° (puc. 6).

| - _(B_@ -
@ ui._. '"‘a‘:‘@‘c‘ :Ziu J%’-(B \‘{"]R

a 0 8

Puc. 6. Cxema 3axucrnoeo kyma ons ceimunvHukig: a — 3 ramnamu J{PJI;
0 i 6 — 3 IIOMIHECYEHMHUMLU.

J1J1s1 3arabHOTO OCBITIICEHHS 3aCTOCOBYIOTH JIBOJIAMIIOBI Y/ YOTHPHOXJIAMITOBI
ceiTwbHuky Tuny 1LIO/, JIOY, BJIB, BJIK, TIBJI miist razopo3psiiHux jtamm abo 3 jia-
MIIaMH po3xaproBaHHs Ty «YHiBepcanby (Y1), «Jlrouerray (JILI) Ta iH.

7. Hopmysanus uwimyuHo20 oceimaeHHs GUPOOHUYUX NPUMILYEHD

Hopmamu [1] BCTaHOBIIOIOTHCS MiHIMAJIBHO JOMYCTHMI BEJTMYHWHN OCBITIEHOCTI
BUPOOHMYHX Ta JIOMOMDKHHUX PUMIIIIEHb, JKUTIOBHX Ta TPOMAJICEKHIX OY/IiBellb, TEpH-
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TOpill BUPOOHWYMX MiINPHEMCTB, BIIKPUTHX MPOCTOPIB Ta 3aTi3HMYHUX IUIIXiB. MiHi-
MaJlbHa OCBITJICHICTh BCTAHOBJIOETHCS 32 XapaKTEPHUCTHKOIO 30pOBOI poOOTH 3 Haid-
MEHIIIIM PO3MipOM 00'€KTy pO3pi3HEHHS, KOHTPACTOM 00’€kTa 3 ()OHOM 1 XapaKTeprc-
THKOIO (poHY BpaxoByeThbcsi crcTeMa poOOYOro OCBITIIEHHS (3arajibHe ad0 KOMOIHOBaA-
HE) Ta JDKeperna CBIT/Ia (JJaMI pO3KapIOBaHHS a00 Ta30pO3psiIHi).

3rigHo 3 HOpMaMH, Bci poOOTH 3a 30pPOBHMH MapaMeTpaMH PO3MOALIIIOTECS Ha 8
po3psamiB Ta 4 migpo3psam (a, 0, B, T) B 3aJIeKHOCTI Bif po3Mipy o0'ekta Ta yMOB ((oH,
KOHTpacT) (Tabm. 2 J{omatky 1).

Ha mpomucioBrx miampHeMCTBaXx poOOYe OCBITICHHS OLIBIIOCTI BHPOOHMIMX
npuMimens xapaktepusytorses IL... VI pospsnamu 30poBux po0it. IlpumimensHs, B
OCHOBHOMY, OOJIaJHYIOTHCS 3arajlbHAM OCBITJIIEHHSAM. Ha MOTOYHMX JiHISX BOHO JOKa-
Ji30BaHe.

8. Po3paxyHox wmyuHo20 0CimaeHHsl

B po3paxyHKy IITYy4HOTO OCBITJICHHS Il KOHKPETHHX YMOB BHPOOHMIITBA BU-
HHKae 1MoTpeda, KoM HeOOXiHO JOCIIIUTH iICHYIOYY OCBIT/IIOBAJIBHY YCTaHOBKY, a00
CIPOEKTYBATH HOBY ISl TAHOTO BUAY pOOIT. Y TepIioMy BHITAIKY PO3PaXOBYIOTH OCBI-
TIICHICTB, SIKy TIOBUHHA CTBOPHTH OCBIT/IOBAIbHA YCTAHOBKA, BUMIPIOIOTh JiHCHY OCBI-
TJICHICTh Ta TIOPIBHIOKOTH 11 3 HOPMOBAHOIO.

Y npyromy BHIamKy OOMparoTh CHCTEMY OCBITIICHHS, THIT JpKepela CBITia, BU-
3HAYAIOTh HOPMOBAHY OCBITJICHICTh 1 PO3PaXOBYIOTh KiJIbKICTh CBITHIIFHHKIB 200 JIaMmIl,
sKi 320€31e"yI0Th HOPMOBaHY OCBITJICHICTb.

JU1s IbOTO 3aCTOCOBYIOTH METOIH: HUMOMOI NOMYICHOCI 1 Koeghiyienma uKo-
PUCMAHHSL CEIMNI0B020 NOMOKY.

1. Memoo numomoi nomyxcrhocmi — HaWOUIBII TIPOCTHH, aje € MPHOIU3HAM
(OpiEHTOBHMM) METOJIOM PO3paxyHKy. BiH 0a3yeThCsi Ha BU3HAYCHHI 32 CBITJIOTEXHIY-
HUMH JIOBITHUKAMHU TIMTOMOI MOTY)KHOCTI OCBITJIIOBAIBHOI YCTAQHOBKH, SIKa 3aJICKHUThH
Bil KOe(II[IEHTIB BiTOUTTS CTEINI, CTIH Ta MiJIOTH MPUMILICHHS 1 KOe(DIIlieHTIB 3amacy
JUIS CBITHJIBHUKIB 3 PI3HMMH JDKepenamu CBiTia. TaOnuii ajisi BU3HAYECHHS MHTOMOL
TIOTY>KHOCTI CKJIaJIeH] JUIsl Pi3HUX IMTOKa3HWKIB OCBITIIEHOCTI Ta KOS(hilli€HTIB, TOMY s
PO3paxyHKy HEOOXiTHO TX MaTH.

3HaiizieHy B TaONUIll MATOMY MOTYKHICTh TIEPEMHOXKYIOTh Ha IUIONTY i OTPHMY-
I0Th 3arajbHy HEOOXIiJTHY MOTYXKHICTh. [ToiIMBINY 3araibHy MOTYXHICTh HA KiJIBKICTH
JIaMIl, OAEPKYIOTh MOTYKHICTh OJIHI€l JaMIy i, HABMNAKH, MOAUIMBIIM Ha MOTYXHICTb
OJIHI€T JTaMIK — OZIEP)KYIOTh 1X KiJIbKICTB:

p, = —um = (13)

ne P, — moTyxHiCTh ojHiei nammu, Br;
. 2.
P, — TMTOMa MOTYXXHICT, BT/M";
S — mJIoIIa MPUMIIICHHS, M
N- KiTBbKICTh CBITHJIBHHKIB (JTAMIT).
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2. Memoo xoeghiyicHma UKOPUCMAHHS C8IMI0B020 NOMOKY TIPOTIOHYE PO3PaX0-
BYBaTH HEOOXi/THY KUJIBKICTh CBITHJIBHUKIB 00 OCBITJICHICTH 32 ()OPMYIIOFO:

_EsSK, 2 . (14)
2. posp. N n "
TOJIi: N=ESKZ -~y (15)
F/l. cmano. " 1 ﬂ
E = F./l. cmano. * Nn " , JIK, (16)
o SK,Z

ne  E, E,,, — HOpMOBaHa Ta pO3paXOBaHa OCBITJICHICTb, JIK;

S — myIoma OCBITIIIOBaHOT IOBEPXHI, M

N, n — KUTBKICTh CBITHJIBHUKIB Ta JIAMIT Y KOXKHOMY 3 HUX, IIIT.;

K3 — xoedirieHT 3amacy, SKAi BpaxoBYe CTapiHHS JIaMT 1 3aIMIICHICTh PUMi-
menss (Tadxn. 4 Jomatky 1);

Z — xoedilieHT HEPIBHOMIPHOCTI OCBITJICHHSI, 3JICKHUTh BiJl TUITY JIAMIL, 1[0 BH-
KOPHCTOBYIOTBCS Y CBITHJIBHHKAX (1S laMn poxkaproBanus Ta APJI Z = 1,1, anst mo-
MiHectieHTHHX jtamm Z = 1,15);

F. posps Fiu cmano. — CBITTIOBHMIA NOTIK OZHIET JTAMITH, 11O HEOOXIJHE 33 PO3PaXyHKa-
MU 7151 CTBOPEHHSI HOPMOBAHOTO 3HAYEHHS OCBITJICHOCTI Ta CTaHJAPTHHUH CBITIIOBHIA
MOTIK JIaMII, SIKi BUITYCKAIOTBCSI IPOMHUCIIOBICTIO (BHOMPAETHCS 3HAYECHHS HaHOIKUe
JI0 PO3paxyHKOBOro 3a Tabi. 5 lomatky 1) m;

7 — KOe(IIiEHT BUKOPUCTAHHS CBITIIOBOTO TIOTOKY, BU3HAYAETHCS 110 CBITIOTEX-
HiyHKX Tabmuisx (Tadn. 6 Jogatky 1), 3ameKuTh Bia KoedillieHTiB BiIOUTTS cTem Ta
CTIH Ta 1HAEKCY NPHMIIIeHHs. [HIeKC NMPUMINIEHHS BPaxoBy€e BHUCOTY BCTAQHOBIICHHS
CBITHJIBHHKA HaJT pOOOYMM MictieM N, TOBKHMHY Ta IMUPUHY MPUMIIIEHHS A 1 B:

AB

i—_ "B 17
' hA+B) an

KoedirieHnt # Bkasye, sika yacTHHA CBITJIOBOIO MOTOKY (KOPHCHA) Iajae Ha po-
004y TIOBepXHIO. [[JIs CBITHUIBHUKIB 3 JTaMIIaMH PO3KAPIOBAHHS

JU1s po3paxyHKy JIOKaJIi30BaHOTO Ta KOMOIHOBAHOTO OCBITJICHHS MOYKHA 3aCTO-
CYBATH MOYK08Uli Memoo. B 0CHOBI IbOro METOTY JICXKUTH PiBHSHHSL:

_ I cosa (18)

ge  E — oCBIT/EHICTB, JIK;
| — cuna cBiTJIa y HaNIPAMKY BiJl JKepelia Ha IaHy TOUYKY poO0o40i OBEpXHi,
(Tabn. 7) xx;
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0. — KYT MaIiHHS CBITJIOBOT'O IMOTOKY MK ITPOMEHEM 1 MEPICHIAUKYISIPOM JIO PO-
6040i noBepxHi(pwuc. 7);

h — BucoTa miBicy CBITWIIBHHKA HaJl pOOOUYOIO IIOBEPXHEIO, M;

K, — xoedimienT 3amnacy.

. \ \

Puc. 7. Cxema 011 po3paxynky oceimienHs

9. Konmpons ma 0027110 3a 0C8IMmO8ANbHUMUYCMAHOBKAMU

OcBiTiieHHsT TMOTpPeOye CHCTEMATUYHOIO OISy, TPaBHIIBHOI eKCIUTyartarlii
OCBITITFOBAJIFHOI YCTAHOBKH T4 KOHTPOITIO OCBITJICHOCTI Ha POOOYHX MICIIX HE MEHIIIE
OJTHOTO pa3y Ha piK.

3anekHO BiJ| crielr(iky eXiB CKIIAIAI0ThCS TpadiKu MEPEeBIpKH CTaHy BIKOHHO-
'O CKJIa, CBITWJIBHUKIB, €IEKTPOApMaTypH, IX OUMILIEHHS Ta MUTTs. BHacIigok TpuBasoi
eKCIUTyaTaIlii JIaMII, IX CBITJIOBHH MOTIK 3HWKYEThCs 10 25%. Taki nammnu Tpeba cBoe-
YacHO 3aMIHIOBATH. 3a00POHSETHCS BCTAHOBJICHHS CBITHJILHHKIB, JO KOMIUIEKTY SIKHX
BXOJSITh HEOTHOTHITHI TA30PO3PSAIHI JIAMIIH, & TAKOXK TaKi, 1110 MatOTh Pi3HUN CIIEKTp Ta
BEJIMYMHY CBITJIOBOT'O TIOTOKY.

OuMnIeHHs CBITUIIHHUKIB HAJIGKHUTH TIPOBOJIUTH HE MEHILIE OJJHOTO pa3y Ha TPH
Micsir. O4uiieHHsT MOOK CBITIIOBUX OTBOPIB IMPOBOAUTHCS HE PIAIIE JBOX pa3iB Ha
PIK IS TIPUMIIIEHD 13 He3HAUYHUM BHIIUICHHSM ITWITY, i HE MEHIIe YOTUPHOX pasiB i3
3HAYHWUM BUIUICHHSM ITHITY.

OCHOBHMM TPUIIJIOM JJIsl KOHTPOJTIO Ta BUMIPIOBAHHS OCBITICHOCTI HA pOOOYHX
Micipix € mokemerpu tumy FO-16, FO-17, F0-116, F0-117. Bonu Biapi3HSIOTHCS TpaHu-
ISIMH BUMiproBaHHS Ta odopmiieHHsM. [IpuHumn nii Bcix omHakoBuil 1 6a3yerbes ma
SIBUIL (DOTOCIEKTPUYHOTO eEeKTY.

Jnst aBTOMaTHYHOrO KOHTPOJIO OCBITJIEHOCTI Ha POOOYMX MICIISIX BCTaHOBIIO-
10ThCs poTosionn D/, ki BKa3yrOTh Ha HEJIOCTATHIO OCBITIICHICT.

10. Tlopsiook npoeederHs: RPAKMUYHO20 3AHAMMAL
Bumiprosanns ma oyinku npupooHo2o 0CGimaents y nPUMilenHi.
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1. Bubparu Bapiant 3aBnanns ([{omarok 2). Jlani 3aHecTH y BiAMOBIIHI
tabmuii npotokony (loxarox 3)

2. Buninuti 5 yMOBHUX poOOYMX MICIhb B IUIOIIMHI XapaKTEPHOTO pO3pizy
MpUMilIeHHs Ha piBHI YMOBHOI po0040i MOBEepXHi, HAMPUKJIA, Ha BiacTadi 1, 2, 3, 4
Ta 5 MeTpiB BiJ BIKOHHOTO OTBOPY Ha BUcOTi 0,8 M Bif miiory.

3. JIrokemerpom HO-116 3MipsATH OCBITJICHICTh BHAUICHHX POOOYHX MICIb
(Egnr Egn2r 1 T.J1.), @ TAKOXK TOPU3OHTAIBHY 30BHIIIHIO OCBITIICHICTD (Ey, ). Jari
3aHECTH B TaOJIUIIIO TPOTOKOTY.

4. Pospaxysatu koedinieHT npuponaHoi ocBiTiieHocti KIIO (ey;, €4, 1 T.0.)
JUTSL KOOKHOTO 3 I'SITH pobounx Miciih (3a hopmyiioro 8).

5. 3uaiitu HOpMoBaHe 3uaueHHs: KITO (ey, %) st 3a1aHOrO 10 BapiaHTy po-
3psIy 30pOBUX POOIT Ta MOSCY CBITJIOBOTO KIIIMAaTy 3 YpaxyBaHHSAM JaHuX Ta0m1.2, 3
Homatky 1 (3a gopmynoro 9) mist GidHOrO CyMimieHOTo OcBiTieHHsS. Pesynpratn
BHMIPIOBaHb 1 pO3PaxyHKIB 3aHECTH B IIPOTOKOIL.

6. [ToOynyBatu rpadik 3anexxnocti KI1O Big po3ramiyBaHHsS poO0OYOro MicIist
1010 BIKOHHOTO OTBOPY ayautopii (omatok 3).

7. BuzHaunTy 3a M0MoMoror rpadika yMOBHI poOoUi Miclisl, Ha SIKHX PiBEHb
KIIO BigmoBimae HOpMOBaHOMY 3HAYEHHIO /ISl 32IaHOTO PO3PSAY 30POBOi poOOTH.
3poOUTH BUCHOBOK PO JOCTATHICTH MPUPOJAHOTO OCBITIICHHS Y IPUMIIIICHHI.

Memoouxa oyinKu wimyyHo20 oCeimaeHHs.

3aBIaHHSIM OLIHKH € BU3HAYEHHS BiIIOBIHOCTI OCBITIIFOBAJIBHOI YCTAHOBKH IS
BUKOHAHHS HOPMAaTUBHUX BUMOT 10 OCBITJICHOCTI Y BHPOOHMYOMY TpuMiIeHHi. [l
KOHTPOITIO Ta TPH MPOEKTYBAHHI CUCTEM IITYYHOTO OCBITJICHHSI 3aCTOCOBYIOTHCS Ha-
CTYITHI METOJIH:

— MOYKOBULI, BAKOPUCTOBYBAHMUI JUTS OIIHKU Ta PO3PAaXyHKY MICIIEBOTO i KOMOi-
HOBAHOI'O OCBITJICHHST,

— c6imno6o2o nomoxy (koedillieHTa BUKOPUCTAHHSI), BXXMBAHUN I OLIIHKU Ta
PO3paxyHKy 3arajlbHOTO PiBHOMIPHOT'O OCBITJICHHS,

— NUMOMILL ROMYHCHOCMI, BYXUBAHUI TIPH OPIEHTOBHHUX PO3pPAXyHKaX.

VY poboTi HEOOXiAHO NPOBECTH OLIHKY PiBHS OCBITJIICHOCTI MPH IUTYYHOMY OCBIi-
TJICHHI 32 OJTHUM 3 3a3HaYE€HHUX METOIIB.

Oyinka wmy4Ho2o oceimieHts 3a MOUKO8UM MemoOoM
1. Po3paxyBatu OCBITIEHICTb (£, /1K) IPUMILIIEHHS 110 HACTYIHIN GopMyiIi:
E F 1 cos’an
posp. — Lo - y (19)
h?. K, -1000

ne  F,— cBimoBwmii moTik 3agaHoro turmy ami (7iM) (tabueis 5 Jfonatky 1);
0, — KyT MaJiHHS CBITJIOBOIO MOTOKY, IKHH BU3HAYAETHCS Yepe3 TAHI'CHC KyTa,
naui mo tadmui 8 Jlogatky 1:
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tg a=L/2h, (20)

ne L —BimcraHb MK JIaMIaMy ad0 psiiaMu J1aMIT (M), 3a/1aHO TT0 BapiaHTy;

h — Bucora mizBicy namm Hazl poOOYOIO TIOBEPXHEIO, (M) 33/1aHa TI0 BapiaHTy;

OS>t — 3a7IeIKHO B/l 3HAIICHOr0 KyTa A iHHs CBITIOBOrO IIOTOKY (TabIHIs 8
Honatky 1);

|, — cuia cBiTa mig KyToM o A7 38JaHOTO TUITY CBITHIIFHHKA 1 TUITY KPHBOI CH-
s citna KCC (k) (tabmurst 7 Jlomatky 1);

N — KUIBKICTh JIaMII, 33J]aHO 110 BapiaHTy,

K, — xoedirieHT 3amacy, 3a1aHnii IO BapiaHTy.

2. J1n1s1 OI[IHKY JIOCTATHOCTI MITYYHOTO OCBITJICHHSI BU3HAYUTH HOPMOBAHY BEJH-
4UHY OcBiTIIeHOCTI (E,) TIpU 3arajJbHOMY IITYYHOMY OCBITJICHHI JUIsl 32JaHOTO PO3PSITY
1 MiIpO3psiy 30pOBUX POOIT Ta BIAMOBIAHOrO THITyJIamil (Tabu. 2. Jlomatky 1).

3. Buaiitu BigxwieHHs (AE) (hakTHUHOI BETMYNHU OCBITIICHOCTI BiJl HOPMH:

E, -E
AE = 22— . 100%. (21)

H.

3a pumoramu JIbH B.2.5.28-2006 Bigxunenus AE gomyckaeTbes B Mexax Bif
(-10%) mo (+20%).
4. 3poOuTH BUCHOBOK PO TOCTATHICTD MTYYHOTO OCBITIICHHSL.

Oyinka wmyuHo20 0C8IMAEHHS 30 KOePiyicHMoM GUKOPUCTAHHSA C8INI08020 NOMOKY

1. BusHaunTH 3aranbHy PO3PaxXyHKOBY OCBITICHICTh (E,, /1K) BHPOOHIYOrO
TIPUMIIIEHHS, 1110 CTBOPIOETHCS CBITHIIBHUKAMH, 3a (hopmyioro 16.

VY mopsiiok po3paxyHKy BXOAWTH BH3HAYCHHS iHeKcy mpumitneHHs (i) 3a ¢op-
Mysioro 17, 3HaUeHHs SIKOTO Pa3oM 3 BEJIMYMHAMM KOS(ILIEHTIB BiI3epKaJICHHS CTel
(pe), CTiH (p) Ta TTIOTH (p,), BIUTMBAE HA BHOIP BiIIIOBIIHOrO JAHOMY THITY CBITHIIb-
Huka (3a TunoM KCC) koediiieHTa BUKOPUCTAHHS CBITIIOBOTO MOTOKY (7).

2. JInst OLiHKK JOCTaTHOCTI CBITJIOBOTO MOTOKY JUKEpesa CBIT/a M0 HOPMOBaHIH
OCBITJICHOCTI HEOOXITHO BU3HAYUTH HOPMOBAHY BEJIMYUHY OCBiTIIeHOCTI (E,) mpu 3ara-
JTHHOMY INTYYHOMY OCBITJICHHI IUIA 33IaHOTO PO3PSY 1 MiAPO3PSIY 30pOBUX POOIT
(Tabmurs 2).

3. 3uaittu BimxwieHHs (AE) GakTUYHOI BEJIMYMHH OCBITJICHOCTI Bill HOPMH 3a
¢dopmysoro (21).

3a Bumoramu JIbH B.2.5.28-2006 Bimxunenus AE gomyckaerbcs B Mexax Bif
(-10%) o (+20%).

4. 3poOuTH BUCHOBOK NPO JOCTaTHICTh IITYYHOT'O OCBITIICHHS.
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11. Konmponwvni 3anumanns

SIky posb Bigirpae 3ip y CIIKyBaHHI JTFOMUHH 3 HABKOJIMIITHIM CBITOM?
Bin KX YMHHWKIB 3aJIEKUTH CTOMITFOBAHICTH OpPTaHiB 30py?

SIkumH MOKa3HUKaMH XapaKTepU3yEThCS OCBITICHICTE?

SIki OyBarOTh BUM OCBITIICHHS?

SIKi CBITJIOBI XapaKTEPUCTUKU BIHOCSTHCS A0 SKICHUX TTOKA3HUKIB?
SIKi CBITJIOBI XapaKTEPUCTUKHU BiTHOCATHCS IO KUTbKICHUX TTOKA3HUKIB?
I1lo Take CBITIOBHIA TIOTIK, B IKMX OJUHHIIX BiHBUMIPIOETHCS?

o Take cuna cBiTIa, B IKUX OAWHHUIIIX BOHABUMIPIOETHCS?

SIKy XapaKTepUCTHKY OLIHIOIOTh B IFOMEHaX?

0. o po3ymitoTh mif SICKpaBiCTIO HOBEPXHi?

1. OnuHUIS BUMIPIOBAaHHS OCBITIICHOCTI?

12. OxapaxTepusyhTe MOHATTS «OCBITICHICTHY.

13. 1o po3yMirOTh I1ij1 00'€KTOM PO3Pi3HEHHS?

14. 11lo po3yMmitOTb i TEPMiHOM «(HOH»?

15. IIlo Take BUAUMICTE?

16. ki icCHYIOTb CUCTEMH TIPUPOTHOTO OCBITIICHHS?

17. SIx HOpMY€EThCS PUPOIHE OCBITICHHS?

18. Haiite puznauenns KI10.

19. Yum BU3HAYAETHCS PO3PSII 30POBUX POOIT?

20. Ywmm BU3HAYAETHCS T IPO3PSI] 30pPOBUX POOIT?

21. SIxwit mapameTp HOPMYETHCS TIPH MIPUPOTHOMY OCBITIICHHI?

22. SIK OIHIOETHCS IOCTATHICTH OCBITJICHHS MIPH CyMIIIIEHOMY OCBITJICHHI?
23. Slxwuii mapamMeTp HOPMYETHCS TIPH IITYYHOMY OCBITJICHHI ?

24. 3a sKuMH O3HAKaMH KJIaCU]IKyIOThCs CBITHILHUKHI?

25. Slxwii mpuiia]] BAKOPUCTOBYIOTh JIJISI BU3HAYEHHS OCBITICHOCTI?

26. SIxi MeToM BUKOPUCTOBYFOTH IS OIIHKYU IITYYHOTO OCBITIICHHS ?

27. Big 4oro 3anexuTh KOe]illieHT BAKOPUCTAHHS CBITIIOBOTO IOTOKY?

RBRoOooo~Noa~wDE
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Tabmuiis 2
Hopmosani snauenns oceéimaenocmi ma KI10 07 supobruyux npuminjerb
(/IFH B.2.5-28-2006)

| = OCBITIICHICTS, E,,, JIK| KIIO, e, %
=) >
& o o E- Q
) > ts! -
=[S§4¢l8] 2 2 S_| 22|38 2 T 2=
o |8 = & = 3 < 3 E ] E\' =] 5 Z > % Z =
O & 3| = = & Q= a = <:5 T e 2 M T e}
o /Q © = S o Q o 5] T O [5)
2= &l 8| 8 S = Z = ] = 28| Es| RE| EE
5.2 off & I3 8 B = H z 2 3 .E SE S .E
© gl &l g 5 2 S Q7 " KElCz| g¢e|Cxa
2|2 g & » S T o z 5 ® 8 58 = 8 2 = 5 8
258 2| & &2 o g 3 = S |l el =8| &2
& K = > = | B a2 B
S|gg sl &5 &&% S ) = g = =8
ZE gl gl =283 5 = = K
Yl oA == = ITy4HE IPUPOJIHE cyMmicHe
= OCBITJICHHS OCBITJICHHS OCBITJICHHS
1 2 13| 4 5 6 7 8 9 10 11 12
5 a Maunuit Temunit 5000 -
g 6 Mamuit Cepenniit | 4000 1200
=l s CepenHiit Temunit 3500 1000
e %’n Manii CaiTinit 2500 750
S| 8| 1| B | Cepemiit | Cepenniit - — 6,0 2,0
g1 3 Bemakuii | Temmmii | 2000 600
£] = Ceperiifi | Ceiomii | 1500 | 400
s T Benmukwmit CBiTHi
Bemmkuit | Cepenniit 1250 300
5 a Manuit Temunii 4000 -
; a 6 | Mamii | Cepemmiii | 3000 750
9 S Cepenniit Temuuii 2500 600
21w Mainuii CsiTnmii 2000 500
2| 2|10 i " - - 4,2 1,5
S| = B | Cepenniit | Cepenniit
B = Benukuit Temuui 1500 400
gl 7 | Cepemiti | Coitamii | 1000 300
=2 Bemaxkmiit | Caimmit 750 200
a Manuii Temuwuii 2000 500
‘= 6 Manuit Cepenniit 1000 300
8| v Cepenniii | Temuuit 750 200
= =
Z2|l & Manuit CaiTimit 750 300
:g en (D] B Cepenniii | CepenHiit - - 3,0 1,2
X < Bemukuit | Temnwnit 600 200
g | H
5 M Cepenniit CaiTimit
r Benmukwii CBiTiuid 400 200
Benukuit CepenHiii
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[IponosxenHus Tabmwmi 2

- . OcsiTneHicTs, E,, 1k KIIO, e, %
= = >
a”l o8 g Y > 8 . g
s |[S=[¢] 8 S S = S|l a_| 28| 2.
ElgE| 8] & o Iz 2= 3| =8| 25| =€
S |85 =| 8 ~ > 2 H o z = S = 2 & S =
S |=2 3| a © . = S 3 o ) Zso| £ol| E &
2l=5 2| ¢ ] = == == 2 8 % 5 ¥ E| B
21 o [=9 3 5 = o = T C = = =
= ) I E O .= = X T O .= [ te) O .S
S |52 & o = S 'm S ‘m = 1) Qs )
A gl 2 0 S T o g o RS & © = o A = o
2188 2| ¥ - 9 g3 = & 2zl 83| =¢g| g2
Slgz 2| & £23 2 = 5 = 2 g
=Sl 2| 2 & I g =3 (=8 =]
E’ Q}-ﬁ) 8 9 N7 S Fg-‘ 5 = =
ol ~ | B = > IITY4YHE MIPUPOTHE cyMmicHe
= OCBITJICHHS OCBITJICHHS OCBITJICHHS
1123 4 5 6 7 8 9 10 11 12
— a Mamii Temunit 750 300
= = e
13} Manuit Cepennii
gl o 6 L PEAHI 500 200
= Cepenniit Temuwuii
2| g Mamuit CaiTimit
2|2 |IV| B | Cepemniit | Cepenmiii 400 200 4,0 15 2,4 0,9
(e o~ v
El = Bemuxknit Temunit
% /M Cepemniit Ceitumit
@} r Benumkuit CBiTimid - 200
Bemkuit Cepenniit
a Manii Temuuit 400 300
_ Manmit Cepenniit
£l o R e - 200
8| = epenHiii eMHHI
£ S Manuii CaiTamit
=} ™ P
& < | V| B | Cepemniii | Cepenniii - 200 3,0 1,0 1,8 0,6
% = Bemixuit TeMHuit
s ) Cepenniit CaiTnmit
r Benukwuii CBiTiHid - 200
Bemxuit Cepenniit
=
=
Q
o
gl =
8 2l e HesanexHo Bij xapakre-
EE E VI | — | puctuk ¢poHy Ta KOHTpac- - 200 3,0 1,0 1,8 0,6
~d .[E Ty 00'eKTY 3 (hOHOM
[0}
%
>
=

IpumirTka: HaliMeHII po3MipH 00'€KTY PO3pi3HEHHS 1 BIAMOBIAHI iM pO3psIH
30p0oBOi pOOOTH BCTAHOBJICHI MPH PO3TAIIYBaHHI 00'€KTIB PO3PI3HEHHS Ha BiJICTaHI HE
Oinbie 0,5 M BiJ Y€ MPaLFOY0ro
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Koeghiyicum ceimnogoeo krimamy, m

Taommuws 3

OpieHTaris cBiTIIO0- Koegirmient cBiTioBoro kiiMary, m
CBiTII0Bi IpOpi3u BUX HPOPIIB 32 ABTOHOMHA pecIy0itika Pemrra Tepuropii
CTOpOHAMH Kpum, Onecbka o011 Ykpainu
TOPH30HTY
TTH U85 0,90
.. TTHC, ITH3 0,85 0,90
B 30BH1H.IH1X' 3.C 0.80 085
CTiHaxX OyAMHKIB TIAC. U3 0.80 0.65
I 0,75 0,85
TTH-T1]] 0,80 0,80
B npsMoKyTHUX Ta Tparne- IMHC-T113 075 080
IIEMOIOHNX TIXTapX I A3-1TH3 ' '
C-3 0,70 0,75
V nixrapsix Tuny "Ilex" ITH 0,80 0,80
V 3eHITHUX JiXTapsx — 0,70 0,80
[pmmitka. [TH - miBaiw; [THC - miBriy-cxix; [TH3 - miBHiu-3axin; C - cxix;
3 - zaxim; [TH-TT/T - miBHiu-miBaess; C-3 - cxig-3axim; I1]] - miBaeHb;
MJIC - miBaens-cxig; IT/13 - miBaeHb-3axim
Tabmuis 4

Koegiyicum 3anacy K,

Koedimient 3anacy K, npu
MIPUPOTHOMY OCBITJICHHI 1

[pumimmeHns . 03T. aHHI CBITJIONPO-
Tf TepUTOPIs Tpricrana mpumitens ?IyCKZl}HOZIIl:)rO MaTepianyp
BEPTHK. | IOXUIIO ropu-
30HT.
1. BupoOHIYi npuMiIIeHHs 3
MOBITPSHAM ~ CEPENIOBHIIIEM,
10 MICTUTB y PoOOUiif30Hi:
a) Ginbie 5 Mr/M° ArnoMepariiiti (haOpUKy, IEMEHTHi 3aBOH i 15 17 2
ATy, TUMY, KIIITSBA 00pyOyBaJIbHI BiATIICHHS JIUBAPHUX IIEXIB ! '
6) i 1 10 5 Mr/M° Llexu KOBaIBCHKI, TUBapHi, MAPTEHIBCHKI, 14 15 18
UMY, KIITSIBH 3BapIOBaJIbHI, 301pHOTO 3a1i300€TOHY ! ' ’
B) MeHme 1 Mr/ M Lexu iHCTpyMEHTAIBHI, CKIIaIalIbHI, MEXaHi- 13 14 15
. . . - , ) )
MY, UMY, KIOTSBA YHi, MEXaHOCKII/IAJIbHI, MOIIHBHI
T) 3HauHi KOHIEHTpamil Kuc-|Llexu XiMiYHHUX 3aBOIIB 3 BUPOOJICHHS KHC-
JIOT, JIYTiB, Ta3iB, 30aTHHUX MPH|JIOT, JIYTIB, IIKUX XIMIYHUX PEaKTHBIB, 100-
B3aeMozii 3 BOJIOTOIO  YTBO-| PUB, LIEXH FaﬂbB?.HillHl/IX TIOKPHTTIB Ta Tallb- 15 17 2
proBatH CcraOKi pO3UMHH KHC-| BAHOIUTACTHKM PIi3HHX Taly3ei IPOMHCIOBO- ' '
JIOT, JYTIB, @ TAKOXK MAIOTh CTi 3 3aCTOCYBaHHSIM €JIEKTPOIi3Y
BEJIMKY KOPO3iifHy 31aTHICTh
2. IpumimeHns xuTa0BuX Ta | Kabinern i po0odi TpHUMIIIECHHS TPOMaICh-
IPOMAaJICEKUX OyMHKIB KUX OYIMHKIB, XHUTJIOBI KIMHATH, HABYAJIbHI
IPUMILIEHHsI, JIabopaTopii, YUTABHI 3an 12 14 15
TOILIO

21




Xapaxmepucmuka 0dxcepen WMy4HO20 OCBIMIeHHs.

Tabnura 5

CBITJIOBHIA MTOTIK JIAMII PO3KAPIOBAHHSA, F ) (a0 (IM)

Tun . CaiTioBHUiA Tum . CBITIIOBUH
IToTyxkHicTb . IToryxHicTb .
JIAMITA MOTIK JIAMITA MOTIK
HB-40 40 370 JIH-150 150 2100
HEBK-40 430 HI'-150 1900
JIH-60 715 JIH-200 200 2920
HB-60 60 620 HI'-200 2700
HEBK-60 700 JIH-300 300 4600
HBb-75 75 840 HI"-300 4350
HBK-75 1080 JIH-500 500 8300
JIH-100 100 1350 HI"-500 8100
HB-100 1240 HI'-750 750 13100
CBITJIOBHH MOTIK JTIOMIHECIIEHTHHX JIAMIL, F, (a0, (7IM)
Tun . CaiTioBuii Tun . CaiTinoBui
IToTyxkHicTh . IToryxHicTb .
JIAMITH MOTIK JIAMITH MTOTIK
JIALL 15 450 JIXB 30 1500
JII 15 525 JIB 30 30 1740
JIXBb 15 15 600 JITB 30 1500
JIb 15 630 JIILT 40 1520
JTB 15 600 JIJT 40 1960
JIILT 20 620 JIXB 40 40 2200
JII 20 760 JIb 40 2480
JIXB 20 20 900 JITB 40 2200
JIb 20 980 JIJILT 80 2720
JITB 20 900 JIIT 80 80 3440
JIILT 30 30 1110 JIXB 80 3840
JIT 30 1380 JIb 80 4320
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Tabmuws 6
oedpiyicnmu 6UKOPUCTIANHSA CEIMI06020 NOMOKY,, %

Koeoiwient Bukopuctanss 7 %, mpy iHAEKCI MPUMIILCHHS |

Ty
CBITHIIB- wlo(~lololo|«dRuRlo|R v alvnlalo

QA lAaSlasalaalaslsl a1 | - = - -
HMKa o|lo|o|c|o|d|d| g g|N| 5| N| || | w0

Pec %

70|50 (22]32|39|44|47|49|50|52|55|58|60|62|64|66|68| 70| 73
ViVIIM| 50| 30 |20|26|34|38|41|43|45]47|50|53|55|57|59| 62| 64| 66| 69
30| 10(17|23|30|34|37|39|41|43|46|48|51|53|55|58| 61| 62| 64

70| 50|19(27|32|35|37|39|40|42|44|46|48|49|51| 53| 55| 56| 57
V3 50|30 (15|22|28|31|33|35|36|38(40(42|44|45|47|49|51|52| 53
30| 10(10{12{19|25|30|31|32|34|36(39|40|42|44|46|48| 49| 51

70| 50|26(32|36/40|43|45|47|50|54|57|59|61|62|64|66| 67|69
iTTIM| 50| 30(22|27|31|34|37|40|42|45|49|53|55|57|58| 61| 63| 64| 66
30| 10(19|24|28|31|34|37|39|42|46|49|52|54|55|58| 60| 61| 63

70| 50|32(36|40/44]47|50(52|55|60|63|66|68|70| 72| 74| 76|77
CXM |50 |30|25|29|33|37(40|43|46|49|54|58|61|63|65|67|70|72| 74
30| 10|21|25|30(33|37|39|42|44|50|54|57(59|62|64|67|68| 71

70| 50|18(22|26|28|30|31|33|35|37|39|41|42|44|46|48|49|51
T | 50|30|14|17|20|23|25(26|28|30|32|34|36|38|39|41|43| 44| 46
30]10|10(14(17|20|21|23|24|26|29|31|32|34|35|37|39| 40| 42

70| 50(22|29|34|38|41|44|46|49|52|54|56|58|60|62|64| 66| 68
JI 50| 50 |21|26|31|35|37|40|42|44|47|50|52|53|55|57|58| 60| 62
50|30|18|22(27|31|34|36|38|40|43|46|48|49|51|53|54| 56| 58

70| 50|30(34|38|42|45|47|50|53|57|60|62|64|65|67|69| 70| 72
OJ |50|30|25|29|33|36(39|42|44|48|52|54|57|59|60|63|65|66| 69
30| 10 |20{25|29(33|35|38|40|43(47|51|54(56|57|60| 62| 64| 66

70| 50|28(32|35/38|41|44|46|48|52|54|56|58|60| 62| 63| 64| 65
OJIP |50|30|24|27|30|33|36|38|41|44|47|50|52|54|55|58|59|61| 62
30]10|21|24|27|29|32|34|36|39|43|46|49|51|52|55|57| 58| 60

70| 50|26(30|34|37|40|42|45|48|51|54|56|58|59| 61| 63| 64| 66
OJIOP | 50| 30|20{24|28|31|33|35|37|40|43|46|48|50|51|53|55| 56|58
30]10|17|20(23|26|28|30|33|35|38|41|43|45|46|48|50| 51|53

70|50 |17(22|25|28|30|32|34|36|39|42|44|45|47|49|41|52|54
IMBJI-1 | 50| 30 |13|17|20|22|24|26|28|30|33|36|38|40(41|43|45(47| 49
30]10|10(13(16|18|20(22|24|26|29|31|33|35|37|39|41| 43|45

70| 50|22(28|32|35|38|41|43|46|50(53|55|57|59|61| 63| 65| 67
mOJT | 50|50 (16|21|24|27|30|32|34|37|40|43|45|47|48|50|52|54| 56
50|30 |14|18|21(24|27|29|31|34|37|40|42{44|45|48|50|51| 53
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Ta6muus 7
3nauenns cunu céimna (npu ceimiosomy nomoyi ramn 6 ceimunvruxy 1000 am), lo. (k0)

Twun cBITHILHUAKA

3

; 3 JJaMIIaMHu pOS)KapIOBaHHH 3 J'IIOMiHeCIIeHTHI/IMI/I JJaMIlaMU

~
V1a T Ta OJIO | TIBJT| 1O | LI
ymr| Y3 |rmw|CXM|IT | T | ofr | ofe | 2™ | T |

0 | 238 | 185 | 268 | 262 | 124 | 141 | 242 | 246 | 208 | 144 | 172 | 211

5 | 229 | 183 | 365 | 260 | 124 | 142 | 241 | 244 | 208 | 144 | 170 | 209

15 | 215 | 175 | 248 | 255 | 119 | 144 | 241 | 238 | 208 | 141 | 164 | 199

25 | 204 | 167 | 227 | 242 | 111 | 144 | 237 | 227 | 209 | 138 | 148 | 183

35 | 195 | 154 | 206 | 228 | 100 | 146 | 216 | 210 | 198 | 131 | 134 | 157

45 | 164 | 133 | 185 | 190 | 90 | 133 | 183 | 171 | 157 | 118 | 102 | 119

55 | 145 | 108 | 150 | 155 | 80 88 | 139 | 126 | 104 | 108 | 68 82

65 | 122 | 84 88 | 122 | 73 51 93 86 70 92 48 70

75 | 76 55 19 28 63 50 40 35 25 72 39 61

85 7 19 5 5 54 46 10 10 10 59 38 56

90 3 8 — — 46 45 — — 0 52 38 55

Taomums 8
Benuyuna a, tg a, cos’a

=~

RIRIRIRIBl oo ~|o|o|swv k| ofS

tga | cos’a | Kyra | tga cos’a | Kyra | tga cos’a
0,000 | 1,000 15 0,268 | 0,901 30 0,577 | 0,650
0,017 | 1,000 16 0,287 | 0,888 31 0,601 | 0,630
0,035 | 0,998 17 0,306 | 0,875 32 0,625 | 0,610
0,052 | 0,996 18 0,325 | 0,860 33 0,650 | 0,590
0,067 | 0,993 19 0,344 | 0,845 34 0,675 | 0,570
0,087 | 0,989 20 0,364 | 0,830 89 0,700 | 0,550
0,105 | 0,984 21 0,384 | 0,814 36 0,727 | 0,530
0,012 | 0,978 22 0,404 | 0,797 37 0,754 | 0,509
0,141 | 0,971 23 0,424 | 0,780 38 0,781 | 0,489
0,158 | 0,964 24 0,445 | 0,762 39 0,810 | 0,469
0,176 | 0,955 25 0,466 | 0,744 40 0,839 | 0,449
0,194 | 0,946 26 0,488 | 0,726 41 0,869 | 0,429
0,213 | 0,936 27 0,510 | 0,707 42 0,900 | 0,410
0,231 | 0,925 28 0,532 | 0,688 43 0,932 | 0,391
0,249 | 0,913 29 0,554 | 0,669 44 0,966 | 0,372

S}
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Jlonmatok 2
Touamxkosi oani

= E = A = 4] —_ > % ) 5 E
5E8: |E2|8E80 08| | o |EB(EEE | B |o% |3
R B EREEEREE S z 25 |588l 2| 2 |EBglEEs
c|88E2EColEREE|H28 5 | £ | 2E[E8% £ | & ERGEEC
ZlceBsE2g SoeE|B88 5 | E | GS|EEY 2| ¢ |BE<|EEe
SlE 852 5285527 Fy £ | ¢ |EE|Ecd 2| & B e
“g |=8|88° | 8 £ T PRER g E
IPUPOAROS SeR e HHs Jlo po3paxyHKy IITYYHOTO OCBITJICHHS

1.1 045 1 ITH ITa Y |HI-200| 3,0 20 | 15| 12 6 4
2.1 01 | 2 ITHC 16 of |JIOL-30f 2,7 30 (13| 90 12 6
3.1 027 3 C s | OOP |JITB-40| 2,2 18 | 1,3 8 15 8
4.1 0,65 | 4 TIH3 IVr | IITT | JIH-60 | 2,4 24 | 17| 14 20 10
51 08 | 5 I Va JIu | HB-100| 2,6 30 | 1,7 20 14 12
6.1 012 | 6 I1A3 Ia |OHOP|JITH-30| 1,8 34 | 13| 80 8 4
7.1 032 | 7 IAC 6 | WoO/J |JIXB-80| 2,0 28 | 15 8 6 6
8.| 0,16 | 8 ITH IIr v3 | J1B-20 | 3,0 24 | 13| 100 10 8
9.1 052 | 9 ITHC IVe | YMII | HB-60 | 2,0 40 | 1,7| 44 12 10
10 1,1 |10 C Vo6 M HB-40 | 2,2 38 | 17| 52 16 12
11} 54 | 11 ‘E TIH3 VI | YMII |JIH-150| 2,4 36 | 13 6 8 4
12) 0,13 | 12 E 110 Iz | IOOJ |JIALL-80] 2,6 24 | 13| 22 15 6
13 0,28 | 13| 2 (1113 ITa |IIBJI-1| JII-80 | 3,0 28 | 13| 40 10 8
14 0,41 | 14| % |IIAC s | CXM | HB-75 | 3,2 22 |15 20 12 10
15] 0,62 [15] - [TIH IV6 | IILT [HBK-40] 35 [ 28 [15] 90 | 20 | 12
16) 0,74 | 16 ; ITHC IVa | Jlu |HBK-75| 1,8 34 | 15| 36 4 4
17/ 011 | 17| E |C Ir oA | JIb-80 | 2,0 30 |13 6 14 6
18] 0,20 | 18 E TIH3 o | oA | Jb-40 | 2,2 30 | 13| 22 12 8
19/ 0,48 [ 19| & |11 IIr y3 |JIH-100| 2,4 24 115 10 18 10
20 0,67 | 20 5 I3 IVa | CXM | HI-150| 2,6 26 | 1,7 12 16 12
21) 24 |21 IAC Vs | III'T |JIH-200| 2,8 40 | 1,7| 14 10 4
22) 0,23 | 22 ITH 116 |OHOP|JIXB-40| 3,0 26 | 13| 24 6 6
23] 0,14 | 23 ITHC la | IOOJ| JIB-30 | 3,2 28 | 1,3| 96 10 8
24) 0,34 | 24 C Illr | I'TIM |JIH-300| 3,5 32 |15 5 10 10
25) 0,29 | 25 ITH3 s | IJIT| JIO-40 | 1,8 34 | 13| 21 15 12
26) 36 | 1 I11 Va Y3 |HI-300| 2,0 40 | 1,7 8 8 4
27) 08 | 2 T1A3 IVa | CXM |JIH-500| 2,2 22 |17 2 6 6
28] 0,17 | 3 nac IIr Y3 [JIAL-40] 2,4 20 | 15| 12 14 8
29/ 0,09 | 4 ITH Is | LOOJ |JIXB-30| 2,6 26 | 1,3| 46 12 10
30{ 0,47 | 5 ITHC Ta I |HI-500| 2,8 30 |15 8 20 12
* TepUTOpiaJIbHE PO3MIMICHHS CIIOPYAH Y TIEBHIN 00JacTi:

1 TepHOMiTbCHKA 6 | XKuromupcrka| 11 | KipoBorpancekal 16| ITonrasceka | 21| Xepconchka
2 MukonaiBcbKka 7 | 3akapmatceka| 12 Jlyranceka |17| PiBHeHchka | 22 | XMenbHHUIbKA
3 | IBano-®pankiBchka | 8 3amopiseka | 13 JIeBiBchka |18 Cymceka | 23 Yepracbka
4 | uinponerpoBceka | 9 Binnnmpka | 14 Bomuucska (19| AP Kpum | 24 | YepHniBenpka
5) Jlonenpka 10 KuiBceka 15 Onecpbka 20| XapkiBcoka | 25 | YepHiriBcbka

Mpumirka: y Tabnuni Bukopuctano ckopoueHss — C - cxin; 3 - 3axin; [1/] - miBgens; I[TH
- miBHiu; [THC - miBHiu-cxin; [TH3 - miBHiu-3axin; [1J]C - miBaeHb-cxia; [1]3 - miBaeHb-3axi.

Jonatok 3
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IpoTokoa npakTU4HOro 3aHATTS Ne 9
3 muctuiiiag «ColiajibHa Ta eK0JIOTiuHa Oe3IeKa JKUTTEMISIIHOCTI
Tema: «JlocaiTskeHHs1 Ta OHIHKA BUPOOHMYOTO OCBIiTI€HHS

ILLB. TpyTa, BapiaHT Jara
Tlouamxoei 0ani Ons oyinku Touamxoei dani Onst oyinKu
NPUPOOHOO OCGIMACHHS WIMYYHO20 OCGIMNEHHS
YuHHUK 3HavYcHHS YuHHUK 3HavYCHHS
HaiimeHmmii po3mip Po3psin i mix po3psia 30poBoi
00’€eKTy pO3pi3HEHHS (MM) poboTu
. Tun CBITUILHUKIB
Hacenenuit myHKT
Tun mamn

Po3zramryBanns
CBITJIOBOTO OTBOPY

Kinekicts gamno

Po3mip npumimmerHs A, B (M) |

Opi€eHTaLis CBITIIOBIX TPOI0-
MiB 32 CTOPOHAMH TOPH30HTY

Bincrans Mixk mamMmamu (M)

Bucora mifBicy gaMi Haj
po6OYO0I0 TOBEPXHEIO (M)

Koedinient 3anmacy Kz

Tabauus 11t po3paxyHKy NPUPOJIHOT0 OCBITIEHH:

®DakTHU4HI BUMIpH — 3arajbHi U BCIX (JaHi IIOKCMETpii B ayaiTopii).

KIIO nHopMOBaHe — 3HaXOATH 32 BapiaHTAMH).

Touxka IMornuuau | IMokasumk | E, ik | KI1O, % KIIO

BUMIPIOBaHHS IHIKATOPY (9.8) HOpMaTHBHE,
% (§.9)

1 po6oue | 100 8,5

Micre (p.M.)

2 p.M. 100 7,5

3 pMm 10 60

4 p.m. 10 40

5 pM. 10 20

Ha  Bymumi | 1000 50 He po3paxoBytoTh

(g

BIIKPUTHM

HEOOM)
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Taéuuust I Po3paxyHKy IITYYHOT0 OCBITJIEHHSI
Buknagad moaisisie CTyIEHTIB Ha 2-3 MIATPYIH ISl BUKOHAHHS OIIHKY IITYIHOTO

ocBiTiIeHHs 3a 2-3 BapianTtamu. [locmimoBHICTS Aiit 3a popmymamu: 20—19—21.

E pospaxyH., 1k EnopmoBane, 1k VE

Pesyabrati JOCIIHKEHHS
Homep ymMoBHOTO po6040ro Micis HopmoBane
1 2 3 4 5 3HAYCHHS

[Tapametp

OCBITICHICTD TPUMIILICHHS TPU
MIPUPOJHOMY OCBiTIIeHHI E,., (JIK)
30BHIIIHS OCBITACHICTD E,,, , (JIK) —
Koeoimient npupomHoro
ocsitnenns KI1O ey, ¢,,,., %
OCBITIICHICTb MIPH IITYYHOMY
OCBiTNeHHI E,,;,, E,, (JIK)
I'padiunnii aHai3 JOCTATHOCTI IPUPOTHOTO OCBITICHHS:

KIIO%
6

1p.micre 2p.m. 3poboue M.  4dp.m. 5

BucHOBKU:

Poborty BuKoHaB PoGory nepesipus
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