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1. 3AI'AJIBHI ITOJIOKEHHSA

CBITJIIOTEXHIYHMH  pPO3paxXyHOK IPUMIIIEHb BHUKOHYETHCS TpadidHuM
MeronoM imkenepa A. M. Jlanumioka. Merog cTaB OCHOBOIO HOPMAaTHBHOI
METOIMKH PO3PaxyHKy [2-4] 1 OTpuMaB IOUIMPEHHS B MPOEKTHIH MPaKTHI
3aBJISIKM JOCTAaTHBO BUCOKIM TOYHOCTI 1 pOCTOTI o04HcieHb. BiH rpyHTYyeThCS
Ha 3aKOHOMIPHOCTSAX HPOEKIill TiJIECHOro KyTa i CBITJIOTEXHIYHOI MOAIOHOCTI.
Metox po3paxyHKy NMPHPOIHOI OCBITICHOCTI BiJl CBITJIOBHUX IIAXT 1 3CHITHUX
JiXTapiB B HOpMax IpoekTyBaHHs [4] He HaBoauThca. [[ng mporo MoxHa
BHUKOPHUCTATH METOJIMKY, BUKIazeHY B [3].

Po3paxyHOK MPHUPOTHOI OCBITICHOCTI 3BOJUTHCSA JO MEPEBIPKU CBITIOBHX
Mpopi3iB — BIKOH, JIXTapiB, CBITJIONPO30PUX TMaHeJed B MOKPUTTI TOIIO,
NonepenHbO TMPUUHATAX B IPOEKTI, HAa MpeAMET 3a0e3NeueHHs HUMHU
HOPMaTHBHOI OCBITJICHOCTI IPUMIIIIEHHS JaHOTO TPU3HAYEHHSI.

OOuncneHe y XapakTepHid Todlli 3Ha4YeHHs KoedilieHTa TPUPOIHOL
OCBITJIEHOCTI (200 cepeqHe HOro 3HaYEHHS B JIEKUILKOX TOYKaxX XapaKTepPHOTrO
nepepizy) TOpIBHIOETBCST 3  HOPMATUBHHUM. JIONyCKA€ThCsl  3HIDKEHHS
PO3PaxyHKOBOTO 3HAYCHHS BiJ HOPMATHBHOTO 3HAYCHHS HE OLNbIIC HDK Ha
10%.

2. KOPOTKI TEOPETHUYHI BI/IOMOCTI
2.1. OCHOBHI IOHATTAA

Poboua noeepxmns — TOBEpxHs, Ha SKIi BUKOHYETHCS 30poBa podora i
HOPMYETbCs1 200 BUMIPIOETHCSI OCBITIICHICTb.

Ymoena poooua nosepxma — yMOBHO NpUHHATA TOPU3OHTAIBHA ITOBEPXHS,
po3ramoBaHa Ha BUCOTi 0,8 M B IMiUIOTH.

Xapaxmepnuii po3pi3 npuminjenns — TIONEPEUHHU PO3pi3 TOCepeaAnHi
NPUMIIIEHHS, IUIOIIMHA SKOTO MEepIeHAWKYISpHa IUIOMIMHI 3aCKIEHHX
CBITJIOBUX MPOPI3iB (TIpr OOKOBOMY OCBITJICHHI) YU MO3JIOBXKHIiK OCI IPOJIBOTIB
MIpUMIIIeHHs (IIPU BEPXHBOMY OCBITIEHH). B melt po3pi3 MOBHHHI MOTPAILIATH
OUISHKYA, HaWOUTBIN 3aBaHTAXKEHI OONIATHAHHSAM, 1 TOYKH pPoOodoi 30HH,
HaWOIMBII BigmajeHi BiX CBITMIOBHX mpopi3iB. Ha meperwHi 1uiomuHN
XapaKTepHOTO po3pidy 1 pobodoi MOBEpXHI MPU3HAYAIOTHECS PO3PAaXyHKOBI
touku (puc. 1, 2). 3ayBakmmo, 10, 3TiAHO IBOTO O3HAYECHHS, IUIOMIMHA
XapaKTEpHOTO PO3pi3y MOXKE IMOTPAIUILTH, 30KpeMa, i Ha MPOCTIHOK, a HE Ha
CBITIIOTIPOPI3.

Buou npupoonozo oceimnenna. B 3B’S3Ky 3 pI3HEMH MIXOJaMH JI0
HOPMYBaHHS 1 PI3HUM KOHCTPYKTHBHHM BHPIIICHHSIM pPO3PI3HIOIOTh O0K06e
(0onooiune (puc. 1) i 0eobiune), eepxue (puc. 2) i Kombinosane (éepxme i
0oxoee pazom) oceimnenHa. DBOKOBE OCBITICHHS peai3yeThcsa depes
CBITJIONPOPI3M y 30BHIMIHIX CTiHAX, a BEPXHE — Yepe3 JIXTapi, CBITIIONPOPI3N y
TIOKPHTTI, CBITJIONPOPI3H B CTIHAX Y MICISIX TTEPENajiiB BHCOT.



Koedgpivienm npupoonoi oceéimnenocmi (KI10) — BiIHOUMICHHS TPUPOITHOL

ocsitienocti E,, cTBOpeHOI B JesKifi po3paxyHkoBiii Toumi M 3amanoi

8 °
IUTOLIMHU BCEpEIMHI NMPUMIIIEHHS cBiTIIOM Heba (Oe3mocepenHiM abo micis

BiIOMBaHb), 0 OJHOYACHOI 30BHIIIHEOI TOPH30HTANbHOI OCBiTIEHOCTI E,

MTOBHICTIO BiJIKPUTUM HEOOCXMIJIOM 3a CEpelHIX YMOB XMAapHOCTI, BUPAXKEHE Y
BIJCOTKAX:
E
e, =—=-100%. (1)
- F
H
OIliHIOBaHHSA OCBITJICHOCTI y BIJIHOCHHMX, a HE aOCOJIOTHHUX OIMHHUIIX
MOSICHIOETBCS. THM, III0 OCBITJICHICTH 3aJIGKHUTh BIJl 4Yacy IHs, MICAIS POKY,
CBITJIOKJTIMATUYHUX YMOB 1 IBUIKO 3MIHIOETHCS.

Pospaxynkoge 3nauenna KIIO e, — 3HaueHHs, OTpUMaHe PO3PAaXyHKOBUM

p
IUIAXOM i Yac MPOEKTYBAHHS MPUPOIHOTO ab0 CYMIIIEHOTO OCBITICHHSI
NPUMIIIEHb, BUPAXKEHE y BiJCOTKAX.

T'eomempuunuii koegiyicum npupoonoi oceimaenocmi & — BiTHOIICHHS
IJIOLi OpPTOrOHANbHOI MHpoeKIii Ha po0ody IIONMHY IiISIHKM YMOBHOI
HeOecHOi miBcdepy, BUAMMOI 3 pO3paxyHKOBOI TOYKM uepe3 HE3alOBHEHUH
cBiTIIONPOpI3 a0 HOro 4yacTuHy, Bi SKOT PO3PaXOBYEThCS OCBITIICHICTB, 10
IUIOLII OCHOBM HeOecHOi mmiBcdepu. Y pasi po3paxyHKy T'€OMETPUYHOIO
koe(illieHTa TNPHUPOIHOI OCBITIIEHOCTI BiJ MPOTHIEKHOTO OYAMHKY —
BiJTHOIIICHHS IUIONII OPTOrOHAIBHOI MPOEKIi Ha po0odYy IUIOIMHY IUISHKA
HeOecHOi miBcdepH, M0 3aTIHIOETHCS OYIMHKOM Y PO3PaxyHKOBiH TO4I, 10
ILIOLII OCHOBU HeOecHOI miBcepu. BupaxkaeTbes y BijcoTKax.

Meromgom A. M. [lanumioka reomerpuunuit  KIIO BusHadaeThca 3a
nonomoroto rpadikis 111 (puc. 3, 4).

Mooeni po3nodiny ackpasocmi 3a ne6036000m. B NpakTHIll TPOSKTyBaHHSI
MPUPOTHOT OCBITIIEHOCTI BHKOPHCTOBYIOTh Taki MOJENi: pi6HOACKpase HeOo,
MOJIENTb XMAPHO20 HefHa 3a cTaHmapToM MiXHApOAHOI KOMICII 3 OCBITIICHHA
(MKO), 3ampomoHOBaHYy aMepWKaHCHKNMH BYeHUMH MyHoMm Ta CmeHcep,
MOJIENIb ACHO20 Heba, 3aTPOIIOHOBAaHY cioBambkuM BueHHM P. KiTtiepowm.
OCKiNbKH SICKPaBIiCTh TOUKH Ha HEOOCXWIi € QYHKII€O ii KyTOBUX KOOPIUHAT,
TO y BCiX MOHESX Ui CIPOIICHHS MPUAMAIOTh paniyc HebecHoi miBchepn
piBamM 1M. B wmeromi A. M. JlaHmiroka  BHKOPHUCTOBYIOTBCS — MOJEINI
PiBHOSICKpaBOro Ta XMapHoro Heba. B ocramHbOMy BHMazKy sckpaBicts L

TOYKM Ha HEGOCXWII, sika Mae KyToBy BHcoTy O, BH3HauaeTbcs 3a (OPMYIION0
Mymna-CneHcep:
Lo=(1+2sin@)L, /3, (2)

ne L_— sckpaBicTh HEOOCXMITYy B 3€HITi (BIAMITHMMO, IO, 3HAIOYM SICKPaBiCTh



HeOOCXMITy B 3€HITi B JjaHii MicIIeBOCTi, MOXHa BiJl BimHOCcHOI BenmmunHH (KI1O)
TIepeiTH 10 aOCONOTHNUX BEJIIMYMH OCBITIIEHOCT).

[Ipore y HOpMax mpoekTyBaHHS [4] HEpiBHOMIpPHY SICKPaBiCTh XMapHOTO
HeOOCXMITy TIPUHHSTO OLIHIOBATH 3a KOE(il[iEHTOM HEPIBHOMIpHOI SCKPaBOCTI
HebocxuIly ¢ :

q=3(1+2sin0)/7, 3

ne - xyrosa BucoTa ueHTpa i-i minsHKE HeGa (CBITIOMPOPI3y) BiZHOCHO
PO3PaxyHKOBOI TOUKH.
®opmyna (3) orpumana 3 (2), 1€ 3HaYEHHS SICKPABOCTI TOUYKHM Ha HEOOCXMIi

0 o . .
3 KyToBOIW BHcOTOI 6 =45" npuitnaro 3a oguuuipo. BinmopinHo 3HaueHHS
koedirienta ( 3MmiHO€eThCA Bif 0,43 Ha ropu3oHTi 10 1,26 B 3eHiTi.

PiBHOsickpaBuii  HeO03Bim  A. M. [lanwmiok  po36mB  Ha 10 THCIY
€IIEMEHTAPHUX AUISHOK, IUIOLIl MPOEKIiH SKUX HAa T'OPU3OHTAJBHY IUIOIIMHY
onHaKoBi. TakuM YHHOM, KOXKHA JIIJISTHKA PiBHOSICKPABOT0 HE0O3BOIY CTBOPIOE
y pPO3paxyHKOBIil TOYIll Ha TOPU3OHTAIBHIN IUIOIIMHI OHAKOBY OCBITIIEHICTb, 1
po3paxyHok reomerpuyHoro KIIO 3BoaWTBCS 0 MigpaxyHKY 4HcCia JISHOK
(na rpadikax A. M. JlaHmioka — MPOMEHIB), SIKI OCBITIIOIOTh PO3PaxXyHKOBY
TOYKY 4epe3 cBiTionpopi3. OTpuMaHe 3HA4EHHs JUIMTHCS HA 3arajbHEe YMCIIO0
aisHoK (10 tucsta) i mHOkuTBCs Ha 100 %. Came ToMy y dopmynax (14-16)
¢irypye muoxuuk 0,01. Big reomerpuunoro KITO B meroani A. M. [lanuoka
nepexoasats 1o KI1O 3a nonmomoroto koedinieHra ( .

2.2. HOPMYBAHHSA OCBITJIEHOCTI

B npuMilieHHSX TPOMHCIOBHX 1 TPOMAJCHKAX OyIiBelb MPHPOIHE

ocBiTIIeHHsT HOpMyeTbcsi. HopmoBane 3nHauenns KIIO, €, mns OynuHKiB,

H?®
pO3TalIOBAaHUX B pI3HUX palOHAX 3alie)KHO BiJ NPHU3HAYEHHA NPUMIIICHB
BH3HAYAETHCS B HOpMaX MIPOEKTYBaHHSA 3a Tabmuisimu 5.1, 5.2 ta nomatkamu /] 1
2K [4], a B MeTonnIHMX BKa3iBKax — 3a Tabmuramu J(1 1 [12.

[Ipy OmHOCTOPOHHROMY OOKOBOMY MPHUPOAHOMY OCBITICHHI HOPMYETHCS
MiniManbHe 3HadueHHs KIIO B Toumi, sika po3ramoBaHa Ha BiacTani 1 M Bifg
CTiHM, HaWOLTBII BimggameHol Big CBITVIOBHX TPOpi3iB, HAa MEpeTHHi
BEPTUKAJIHHOI INTONIIMHA XapaKTEPHOTO pO3pi3y IPUMIIICHHS 1 yMOBHOI po0O09Oi
moBepxHi (puc. 1), TOOTO Tam, [1e OCBITICHICTh HAMEHIIIA B JAHOMY PO3pi3i.

[Ipu nBOGITHOMY OOKOBOMY OCBiTIECHHI HOpMYeThes 3HaUeHH KI1O B ToUti
MTOCepeINHI TPUMIIIEHHS Ha MEPeTHHI BEPTUKAJIbHOI IUIOMIMHU XapaKTEPHOTO
PpO3pi3y IpUMIIIeHHs i YMOBHOI po0040i TTOBEpXHi (TeX HaliMEHIIe 3HAYCHHS B
JaHOMY Tiepepisi).

IIpn BepxHbOMY Ta KOMOIHOBaHOMY (BEpXHE 1 OOKOBE) MPUPOTHOMY
OCBITJICHHI, OCKIJIBKH Ba)KKO IepeI0aunTH, Ie OCBITIICHICTE Oye MiHIMAIBHOIO,



HOpMYyeThes cepenHe 3HadeHHsT KIIO B Toukax, sIKi po3TamioBaHi Ha IIEPETHHI
BEPTUKAJILHOI IUTOIIMHN XapaKTepHOTo PO3pi3y MPUMIIIEHHS 1 YMOBHOI po0o4oi

ToBepxHi (puc. 2).

Po3pi3z 1-1
YMoBHa podoua £
TIOBEpXHs =1
1 2 3 4 - n-y n
Ilnan
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a8m

Puc. 1. Xapakrepauii monepeunuii po3pi3 i kpusa KIIO npu GiunomMy
OIITHOCTOPOHHBOMY OCBITJICHHI



2.3. PO3PAXYHOK OCBITJIEHOCTI 3A METOJAOM A.M.
JAHUJIIOKA

KIIO o04mcimioloTh y psiii TOYOK XapaKTEPHOro pO3pi3y NpHUMIIIEHHS,
B3SITUX Ha IUIOMIMHI (TOPU3OHTANBHIN, BEPTHKANbHII), TONOXKEHHS SKOI
3aae€Thbcsl HOpMamu TpoekTyBaHHs [4]. Ha puc. 1, 2 po3paxyHKOBI TOYKH
po3MmilieHi Ha piBHI yMOBHOiI po0Oodoi moBepxHi. Binmcrani Mik ToukaMu
3aJat0Th piBHUMU 2-3 M. [lepiry Ta ocTaHHIO TOYKH PO3TALIOBYIOTh Ha BiJICTaHI
1 M BijJ mOBepxHi CTiH abo OcCi cepeHiX psiB KooH. YHCIIo TOYOK Ha TPOIIT —
He MeHme 5. [Ipy OOKOBOMY JBOCTOPOHHBOMY OCBITJIIEHHI OJHY TOUKY
000B’SI3KOBO MMPU3HAYAIOTH MOCEPEAMHI TPUMILIICHHS.

Busnaueni 3Hayennst KI1O y Burmsini BifpiskiB (y IOBUTBHOMY MaciiTadi)
BIJIKJIQIAIOTh BrOpY 3 pO3PaxyHKOBMX TOYOK. 3 €IHABIIM KiHII BiIpi3KiB
IUTaBHOIO KpUBOIO, oTpuMytoTh KpuBy KIIO (puc. 1, 2).

Pozpaxynok KIIO B Oyap-sikiii TOYIl XapaKTEpPHOrO PO3pi3y MPHUMIlIEHHS
NPOBOJATH 32 (GOPMYIIaMu:

— TIpu O1YHOMY OCBITJIEHHI

I i

6 .

e =0e, -qi~m+Zgﬁyaj~Rj M)k /Ky (4)
i=1 j=1

— IIpH BEPXHHOMY OCBITJICHHI

e; =[¢, + ., (LK, ~D]-> (5)
K3
I J
gg:zgw,'qi'm+zgéyo'Rj'mj; (6)
i j=1

N
2 o
o izl U]
cp N
— TIpy KOMOIHOBAaHOMY OCBITJICHHI1
K _ A8 6
e,=¢,+e,. (8)
B ¢opmyii (4) BukoprcTaHi Taki IO3HAYCHHS:
€46, Egy0, — TCOMETPHUHI koediniertn nmpupoxnoi ociTiaenocti (I'KIIO),
0 BPaxXOBYIOTH BIAIIOBIMHO TpsSIME CBITJIO Binm -1 OUIAHKKA Heba Ta CBITIIO,
Bimbure Big | —r0 (acamy mpoTHIEKHUX OyAMHKIB, 1 BH3HAYAIOTHCA 3a
¢dopmynamu 181 19;



g — xoedilieHT, 0 BpaXxoBye HEPIBHOMIPHY SICKPaBiCTh XMapHOro Heoa,
BH3HAYAETHCS 32 HOPMYIOI0 3;

R - koediuient, mo BpaxoBye€ BiJHOCHY SCKpaBicThb j-ro (acary
MIPOTHJISKHUX OYIMHKIB, SIKHI PO3PaxOBYEThCs 32 (hOpMYIaMu

= — e -d)-c.: 9
R=(0,396-0,01-¢,,-q)-C,; (©)

K

R=(0396-0,01> ¢, . -G)-C,;

k=1 (10)
m,m; — KOe(iIiEHTH CBITJIOBOI'O KJIIMAaTy BiNOBIJHO PO3PaxyHKOBOTO

CBITIONpPOpi3y Ta | —ro acasy OyIAMHKIB, 10 BH3HAYAETHCS 3a TAGIMIEIO
I.3;

I, ] — BiMOBiNHO KiNBKICTH OKPEMUX PO3PAXYHKOBMX MUISHOK HeGa Ta
¢acaiB npoTHASKHUX OYIMHKIB, SIKI CIIOCTEPITarOThCS Yepe3 CBITIONpPOpi3 13
PO3PaXyHKOBOI TOUKH;

T, — 3aranbHuil KoediIlieHT CBITJIONPOMYCKaHHA, KMl BH3HAYa€ThCS 3a
bopmyIoro

Top=T;" T2 73Ty Ts, (11)
ne 7; — koeillieHT CBITJIONPOIYCKaHH MaTepiany, sikuii Bu3sHauaeTbes B [4] 32
Tabn. M.9, a B METOOMYHUX BKa3iBKax — 3a Taom. J.4;
T, — KoeilLieHT, KUl BpaxoBye BTpaTW CBIiTJIa B paMax CBITIOMPOPI3y i
So—S,
BU3HAYAETHCA 32 POPMYIOIO: T) = ————, (12)
SO
ne S, — mwiowa cBittonpopisy (y csitii), S p— ILIOLIA YaCTHHH CBITIONpPOPi3Y,
110 3aTiHIOETHCS PAMOIO;

T3 — KoeQiLieHT, KU BpaxoBye BTPaTH CBiTIa B HECYYMX KOHCTPYKLIiAX
(Tabu. JI.5, mpu 6i4HOMY OCBITIeHHI 73 = /);

T, — KoedilieHT, AKMHA BpaxoBye BTPAaTH CBITIa B COHIE3aXHMCHHX
npucTposx (tabi. I1.6);

T5 — KoeillieHT, AKUH BpaxoBye BTpaTH CBiTJNA B 3aXMCHIH ciTHi, 110
BJIAIITOBYETBCS IIiJ JiXTapeM, npu il HasBHocti 75 = 0,9 (mpm BimcyTHocTi
75 =1);

r; — xoedinient, sxuil BpaxoBye miaBumieHHs KIIO mnpu OiuHOMY

OCBITJICHHI 3aBASKH CBITIYy, BIAOMTOMY BiJ TIOBEPXOHb IIPUMIIIEHHS Ta
MACTHIBHOIO MIapy, M0 Hpuisrae jno Oyaismi (tabn. H.7.1, [1.7.2 B meron.



BKa3iBKax 1 Ta0.

M.7 B [4]);

Paspin 2.2

inul-—r=1,|:,:'1,u.::l [ im
|
IInan
f !
iy
el T
| ] |
— —
;i! I _,_,L__Ti_.s.q’__’
- | _] @
2] ey ey HIE 5 = e; (@
2 3 E 5 K N
=T =

Puc.2. Xapaxrepauit nonepeunuii pospis i kpusa KI1O
MIpH BEPXHBOMY OCBITIICHHI
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K, — xoedinient 3anacy (tabn. /1.8 ta 5.3 [4]), sxuii BpaxoBye 3MEHIIEHHS

KIIO B mpomeci ekcriyaramii BHAcHiZOK 3a0pyIHEHHS 1 CTapiHHS
CBITJIONPO30pUX 3allOBHEHb Yy CBITJIONPOpi3ax, a TaKOX 3MEHIICHHS
BiJOMBAJIHUX BJIACTHBOCTEW TIOBEPXOHB NMPHUMIIICHHSI.

Jlnst BusHaueHH [} momepeHb0 3HAXOOATh CePeAHbO3BAKECHUN KoedilieHT

BiIONTTS CBIT/A BiJl IOBEPXOHb IPUMIILIEHHS O, !
— TIpu O1YHOMY UM BEpPXHBOMY IPHUPOAHOMY OCBITJIEHHI 32 (POPMYIIOFO:
_PiS1+ P28+ p5Ss
C - E
S;+85,+8;
— mpu OIYHOMY OCBITJIEHHI B CHCTEMi KOMOIHOBAaHOTO OCBITJIEHHS 3a
dhopmyoro:

(13)

. = 0.50,51 + P22+ P3S;
‘ S;+8,+8;

ne py, Pr, P3— KoedilieHTH BiAOUTTA cTemi, cTiH i mimoru (p; =0,7 — mns

(14)

creni; p, =0,6 — and crin; p3; =0,35— ana nignorny),

S;,S,,S3— muomwi creni (4u TOPU3OHTAIBHOI IUIOUMHH TOKPHTTS), CTiH i
IT1 JIJTOT

0, — KOeDIIieHT BiAOUTTA TIIyXMX YaCTHH IHOKPUTTS JiXTaps.

Ilpu cBiTOBHX Impopi3ax, BIAIITOBAHMX B I[UIOLIMHI  MOKPUTTS,
CepeNIHbO3BAKEHNH KOoeQillieHT BigOUTTA p, 1nd OiYHOro OCBITJIEHHA B
CHCTEeMi KOMOIHOBAHOTO BU3HAYAIOTH 3a (hopmysoro (14).

B dopmyni (5) (s BepXHHOTO OCBITIICHHS) BUKOPUCTAHI TaKi MO3HAYEHHS:

&,— reomerpuynnit KIIO B po3paxyHKOBif TOYLi INIpH BEPXHBOMY
OCBITIICHHI, BU3Ha4aoTh 32 jornomororo rpadikis II i III i 3a dopmysnoro 18
(puc. 4, 5).

Ecep — cepemniii reomerpuunmii KIIO mnpu BepXHBOMY OCBITICHHI
BU3HAYAIOTH 32 POPMYIIOLO:

N
pH
_ =1 —
gcep - N _W(gsl+832+833+'“+88N)’

Ae N — 4ucio po3paxyHKOBUX TOUOK, & Eg7, Eg2s Eg3s -y Egy — TEOMETPUYHI

(15)

KTIIO B po3paxyHKOBHX TOUKaX;
ry — KoegimieHt, skuid BpaxoBye mimBumieHHS KIIO mnpm BepxHBOMY
OCBITJICHHI 3aBJIIKM CBITIY, BiIOMTOMY BiJ OBEpXOHb MpuMimmeHHs (Tabmn. 1.9 Ta



M.8 [4]);
K , — xoedinient sxuit Bpaxosye v gixtaps (tadbmums J.10 Ta M.5 [4] ).

B dopmyni (8) (mms KOMOIHOBAHOTO OCBITJIICHHS) BHKOPHCTaHI Taki
MTO3HAYCHHS:

K

e, — 3nadenns KIIO npu KOMOIHOBaHOMY OCBITJICHHI;
] . .

€, — 3HAYCHHA KIIO npu BepXHbOMY OCBITJIEHHI;
6 . .

€, — 3HAUCHHA KIIO npu 60KOBOMY OCBITJICHHI.

Cymapne 3nauenns: KITO Bix ycix CBITIONPOPI3iB y KOXKHIH PO3paxyHKOBIH
TOYL BU3HAYAETHCS 3a GOpMyYIoro

e=e +e,+..+e (16)

ne K - kinbKicTb CBITIONPOpI3iB y NpUMIileHHi.

K

3a po3paxynkose 3HaueHHs KI1O y npuminieni e p > /0, IPUAMAETHCS:

- npu 60koeomy oceimaenni — 3naueHnst KIIO €. , %, 110 BU3HAYa€ThCA 32
(dopmynoro (4) y po3paxyHKOBiit TOUII;
- npu 6epXHLOMY Yl KoMOiHosaHomy ocsimnenni — cepente 3na4dernst KI10 B

XapaKTePHOMY PO3Pi3y IPHMIILCHHS €,y » Y0, MO BU3HAYAECTHCS 32 ¢bopmyioro:

€., =(6/2+e,+e;+..+e,, +e /2)/(N-1), 17
ne e;,e,ez,....ey — 3HaueHHd KIIO B TOYkax XapaKTEpHOTO pO3pi3y
MPUMITIIEHHS, BU3HAUeHi 3a hopmynamu (4), (5) abo (8);

N - kinbkicTs To4OK, B siKMX BusHavaeThest KITO.

Pospaxymkosi snasenns KIIO e, €, e, usHaueni 3a dopmynamu (4),

(5), (8), cmim 3aokpyrmroBaTH MO JECSATHX YACTOK. JIOMyCKAE€ThCSA 3HHKCHHS
pospaxynkosoro sHauenns KIIO e, Bin Hopmosauoro KIIO e, e Ginblie Hix

na 10%.

Hns BuzHauenas KIIO mpu G0KOBOMY OCBITIIEHHI HEOOXiTHO BHKPECITHTH
CXeMH TIUIaHy 1 momepedHoro po3pidy mnpumimenHs. [lpm BepxHBOMY 1
KOMOIHOBaHOMY OCBITJICHHI JTOJIATKOBO — ITO3/IOBXKHIN po3pi3 mpumimieHHs. Bci
CXeMHU TOBHHHI OyTH BHKOHAaHHI B OIJHAKOBOMY MacmTali. {7 >KUTIOBHX
OyniBens macmTab 1:100, a 11 BENUKOMPOIITHAX MPUMIMIEHD TPOMAICHKUX 1
mpomuciaoBux OymiBens Big 1:200 go 1:400. Macirab Moxke OyTH 1 TOBITEHUM,
aye TakuM, 100 TPUMIMICHHS, SKE PO3TIINAETHCS, HE BHXOAMIO 32 MEXHU
rpagikiB A. M. [laanioka.



I'eomeTpuyunmii Koe(illieHT IPUPOJHOI OCBITIEHOCTI £; B OyAb-sAKill TOYI
MIPUMIIIEHHS TPH OIYHOMY OCBITJIEHHI BU3HAYAIOTH 32 (DOPMYJIOIO:

SH@, :0,01-n1 "Ny, (18)

Je n; — 4Hucio TpoMeHiB 3a rpadikoM [ (puc. 3), sKi HPOXOIATH Bif

HEOO03BOMy Yepe3 CBITJIONPOPI3HM B PO3PAXYHKOBY TOUYKY Ha IONEPCUYHOMY
(BepTHKaILHOMY) pO3pi3i npuMimeHHs (puc. 6);

N, — YHCIO NpOMEHiB 3a rpadikom I/ (puc.4), ski MpoXoaaTh depes
CBITJIONPOPI3U B PO3PaXyHKOBY TOUKY Ha TUIaHI MpuUMileHHs (puc. 7).

I'padixu / i /] BUKOPHUCTOBYIOTH TaKOX JUIs BU3HAUCHH KoedilieHTa Egy0°

g0 =001 ny-nh, (19)

me nj — uucno npomediB 3a rpadikom [ (puc. 3), sKi NPOXOAATH Bix
NPOTHISKHOI OyHiBII Yepe3 CBITIIONPOpPI3M B PO3PaxXyHKOBY TOYKY Ha
TorepedHoMy po3pi3i npumimenns (puc. 9); n)5 — 4KCIO NPOMEHiB 3a
rpadikom II (puc. 4), siki NpOXOIATH uYepe3 CBITIIONPOPI3H B PO3PaxyHKOBY
TOYKY Ha IUTaHI IpuMileHHs (puc. 7).

l'eomerpuunuii KIIO y Oynp-sikiii TOYLl NPUMILICHHS NPU BEPXHHOMY
OCBITJICHHI BU3HAYAIOTh 32 (HOPMYJIOIO:

En; =0,01-n3-ny, (20)
ae n3 — 4ncio npomenis 3a rpadixom III (puc. 5), mo npoxonsTs Bix BUAUMOI
JISTHKA HeOa B PO3PaXyHKOBY TOYKY Yepe3 CBITJIOBI MPOpPI3K HA MONEPEUYHOMY
po3pisi (puc. 8); n, — uucino npoMeHiB 3a rpadikom 1l (puc. 4), mo TPoxXoxATh

Bi HeOO3BOAY B pO3PaxyHKOBY TOUYKYy dYepe3 CBITJIOBI Ipopi3u Ha
MO3/JOBXXHROMY pO3pi3i mpumitiennst (puc. 10). [Ipu HasBHOCTI  JIEKLIbKOX
CBITJIONPOPIi3iB 3HAYEHHA M3 171, MOTPIOHO BU3HAYUTH OKPEMO IS KOXKHOI'O

3 HUX, a NOTiM JOOYTKH 713 - 11, JOJATH.

Uwcno mpoMeHiB nipu 6i9HOMY IPHUPOTHOMY OCBITIICHHI MiJPaXxOBYIOTh TaK.

1. T'padik / HaknIamarOTh HAa CXEMy IOMEPEYHOr0 PO3Pi3y MPUMIIICHHS
(puc. 6) TakuM YMHOM, MO0 weHTp rpadika, Touka (), 30iramacs 3
PO3PaxyHKOBOIO TOUKOK A, a HIDKHA TOpPU3OHTambHA IpsaMa rpadiky — 3
psAMor0 pobouoi noepxHi. [1iApaxoByIOTh YHUCIO IPOMEHIB 71 , L0 IPOXOISTh
Bim Heba dYepe3 MONEpPEYHHI pO3pi3 CBITIOBOTO MPOpi3y B JaHy TOUKY,
BIJIMI4alOTh HOMeEp IiBKOJA, AK€ MPOXOAUTh Yepe3 LEHTP CBITIONPOpi3y C; 1
BUMIPIOIOTh KyTOBE MEPEBHMIIEHHA € TOYKH C; HAJl TOPU3OHTAIBHOK MPAMOIO
rpacdika I;
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Puc.6. BuzHaueHHs uncia npoMeHiB ), sKi MPOXOasTh

4epe3 CBITJIONPOpI3 B CTiHI Ipy OIYHOMY OCBITJIEHHI, 3a rpadikoM |

,(m;)

- 30

Homep

W HarlBKosa
o rpadiky I

[

\g

. . ' .
Puc.7. BusHadeHHs uncia npoMeHis #1, 1 /1, , Kl IpoXonsTh

4yepes CBITIIOBI MPOPI3U B CTiHI MpH OIYHOMY OCBITIICHHI, 3a rpadikom |1

\

PiseHb po6ouoi nosepxHi
¥ 1 1 1

}m

4

[

40

Puc.8. BusHaueHHs unclia IPOMEHIB /3, SIKI IPOXOAATH YePEe3 CBITIIOBI

TIPOpi3u MpH BEPXHBOMY OCBITJICHHI, 3a rpadikom 11
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Puc.10. BuszHadeHHs umcna IpoMeHiB 1, , sIKi IPOXOZSATE Yepes
CBITJIOBI IPOPi31 TIpH BEPXHEOMY OCBiTJICHHI, 3a Tpadikom 1



2. I'padix /I HaKmamarOTh Ha IUIAH MPUMIMOICHHS TAaKAM YHHOM, 1100 ioro
BEpTUKaJIbHAa OCHhOBA JIiHIs (MOBMHHA OyTH MEpPHEHAMKYJSPHOIO 1O IUIOIIMHA
CBITJIONPOpi3y) 1 TOPHU30HTANIb, HOMEP SIKOi BiJIOBiJa€ HOMEPY BiIMiYEHOTO
KOHLIEHTPUYHOTO TiBKOJIA, IIPOXOJMIM Yepe3 TOUKY ¢ (puc. 7);

3. IloTiM mizpaxoByIOTH YKHCIO MPOMEHIB 1, , SIKi IIPOXOAATH Bijl HEOA uepes
CBITJIONPOpi3M Ha IUIaHi TPUMINIEHHS B PO3PaXyHKOBY Touky A, i 3a
¢opmynoro  (18) BH3HAYAIOThP TEOMETPUYHUN  KOCPIIIEHT  MPHUPOTHOI
OCBITJICHOCTI.

Uucio npoMeHiB IpU BEPXHHOMY NMPHPOAHOMY OCBITIIEHHI BU3HAUYalOTh Yy
TaKii MoCIiJOBHOCTI.

1. I'pagik /I HaknajaloTh Ha CXEMy IONEPEYHOro PO3pi3y MPUMIIIEHHS
(puc. 8) TakuM uynmHOM, W00 UeHTp rpadika, Touka (), 30irasace 3
PO3PaxyHKOBOIO TOYKOW 5, a HIWKHS TOpH30OHTaIbHA HpsiMa rpadika — 3i

CIijoM yMOBHOi po0Gouoi moBepxHi. IlizpaxoBytoTh umcno mpomeHis My, ski

IPOXOIATh Bij HeGa B PO3PaXyHKOBY TOYKY B uepe3 morepeyHuii pospis
CBITJIOBOT'O IIPOPI3Y, 1 BiIMI4alOTh HOMEp MIBKOJA, 10 TPOXOIUTh Yepe3 TOUKY
€, — CepelMHy CBITJIONpPOpI3y;

2. I'pacik /I HakaAar0Th HAa MO3JIOBXKHII PO3Pi3 MPUMIIIEHHS TAKUM YHHOM,
o0 Horo BepTHKallbHA BiCh 1 TOPHU30HTAJb, HOMEP SIKOI BIAIOBiZae HOMEPY
BigMiueHoOro miBkojia Ha rpadiky [/, mpoxomwnu uepe3 touky C (puc. 10).

ITigpaxoByOTh YHCIIO MPOMEHIB 71, Ha Tpadiky [/, sKi mMpoxomsTs Bix HeOa
4yepe3 CBITIIONPOPI3N Ha MO3J0BXKHLOMY PO3pi3i MPUMIIIEHHS! B PO3PaXyHKOBY

Touky b5 1 BHU3HAUAKOTH 3HAYEHHSA I'EOMETPUUHOrO KOe(Dilli€HTa MPUPOIHOIL
ocBiTieHocTi 3a hopmyioro (20).

3. IPUKJIAJI PO3PAXYHKY IIPHPOJTHOI OCBITJIEHOCTI
Buxionui oani:
- TpU3HAYEHHs OyIiBIII — MEXaHOCKIAAABHIN IIEX;
- TIPUMIIIEHHS TPHOXIPOJITHE, IMUPHUHOI0 54 M (IIMpHHA TPOToHiB 18 M),
JOBXHUHOIO 72 M, BUCOTa IPUMIIIEHHS Big PIBHSI MHiMIOTH 10 HHU3Y HECYYOi
KOHCTPYKIIi TOKpHUTTS 8,4 M;

- opieHrarist ¢acaaiB — MBHIY 1 MIBACHb, NPHUB’s3KA KpalHIX KOJIOH
HYJHOBA, CTIHU 3 JISTKOOETOHHMX TaHemel ToBIHOK 300 MM;
- XapakTepUCTHKa 30pOBOI POOOTH — B I[EXy BHUKOHYIOTBCA pPOOOTH

CepeaHbOI TOYHOCTI, pO3Ps 30pOBOi poboTH - V;

- xoedimientu Bigourrs: creni — 0,7; crin — 0,6; manoru — 0,35;

- OymiBii, po3TaIoBaHi HABIIPOTH MEXaHOCKIAIATBHOTO 1IEXY, BiJICYTHI;

- paiion OyniBauurBa M. KuiB (II mosic cBitnoBoro kiimary, puc. 11),
mupoTa mMicra — npudausHo 50,5° m. o

J1J1st IPUPOIHOTO OCBITIIEHHS 1IEXY MONEPEAHBO NPUHMAEMO:



- CBITJIONPOpI3H 3 MOABIITHUMH CTaJIeBUMHU paMaMu BucoToo 2,4 M Ta 1,2 M
1 TOBXKUHOIO 72 M; BHCOTA JIO MiABIKOHHSA 1,2 M;

- CBiTJIOAaepaliitHUiA JIiXTap NPSMOKYTHOI ()OPMH IIUPHUHOIO 6 M, JOBKUHOIO
60 M i3 mpopizamu BUCOTOO 1,56 M 3 OABIHHIMHU paMamu;

- BiJICTaHb BiJ pIiBHA YMOBHOI poOOYOi IMOBEPXHI J0 HIDKHBOI TpaHUIIi
3aCKJIEHHS JIIXTapsi CTaHOBUTH 9,84 M (puc.12).

Po3e’azok:

1. 3a Tabn. [I.1 mns 30poBoi podotu V po3psiy BH3HA4aEMO HOpMaTHBHE
3HaueHHs KI1O

e, =3,0%

Ha xapakrepHOMy mornepeyHOMY po3pi3i OyaiBii Ha piBHI yMOBHOI po6ouoi
TIOBEPXHI BiIMivyaeMo psii To4ok yepe3 3,2 M. KpaiiHi Touku po3minryemo Ha
Bizictani 1 M Bix oceil konoH. OCKiJIbKM B HAIIOMY BHIIQJIKY CBITJIONPOPI3H B
OymiBii pPO3MILIIEHI CUMETPUYHO 1 X 3alOBHEHHS OJIHAKOBE, PO3PAXYHOK
NPOBOJMMO TUIBKH B JiecsATU mepiuux Todkax (puc. 12). 3uauenns KIIO mns
KOXHOI TOYKM BH3HAYaTUMEMO JUIS BUIAJKy KOMOIHOBAHOI'O OCBITJIICHHSI 3a
dbopmyioro (8) .

2. Bennuunu KI1O Big 60KOBUX CBITJIONPOPI3iB B KOXKHIH TOYIII BU3HAYAEMO
3a Qopmynowo (4) s aBOOIYHOrO ocBiTieHHA. OCKUIbKM OyliBellb HOpyY
MeXaHOCKJIaIAJILHOTO 1ieXy Hemae, To ¢popmysa (5) HaOyBae 1HIIOrO BHUIIISY, a
came

I
ei = Z (5;16‘. g, - mzh /K.
i-1

Jiist 3pyqHOCTI BCi 3HAUEHHS OyAeMO 3aHOCHTH Y TabnuIio 1.

Yucno mpoMeHiB 7; 1 7, BiI KOXHOrO OOKOBOIO  CBITJIOIPOpi3y
Bu3Ha4aeMo 3a rpadikamu A. M. lanumoka [ i I1. Tlpu upomy npuitMaemo, 1o
ny,=99. lle OomycKaeTbCs I CIPIYKOBOrO CKJIiHHA. 3HAYCHHS &,

BU3HaYaeMo 3a (opmyitoro (18).

Jns KOKHOI TOYKM BH3HAYa€EMO 3HAYCHHS € — KyTOBE MEPEBHULICHHS
CepeVHN CBITJIONPOPI3iB HAJ piBHEM YMOBHOI pPO0OOYOi IMOBEPXHi, a MOTIM
3HAXOIMMO YHCIIOBE 3HA4YCHHSA ¢ 3a Qopmynoro (3) i obuncmoeMo JOOYTOK

&,50. Koedimienr 7, mmi OOKOBHX CBITIOBHX NpPOpi3iB BH3HAYAEMO 32

¢dopmymoro (11).
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3a Tabn. .4 ans mozgiitHoro BikorHoro ckna 7; =0,8 . Koedinient 7,

MOMBIIHUX CTAJIEBUX paM, sKi BiIKPUBAIOTHCS, BU3HAYAEMO 3a (opmynoro (12)
(reomeTpuyHa cxeMa paMu HaBezeHa Ha puc. 13):

Sy =0435-101-2+1,136-1,01-4=088+4,59 =547
S, =0134-101-2+0,085-101-5+0,07-597-2 =
=027+043+083=154\",
So—Sp, 547-154
TS, 547

Koepiuiear 73 mpu OGiYHOMY OCBITJIEHHi JOpPIBHIOE  OJMHMIIL.

(] =0,72.

CoHIle3aXMCHHUX MPUCTPOIB HeMae. B 3axucHi CiTIi mif JiXTapeM npu OivHOMYy
OCBITJICHHI CBITJIO He BTpadaeThes. OTke, 3a hopmyioro (11) maemo:
79 =0,8-0,72-1,0 = 0,58 (1151 6G0KOBOrO OCBITIICHHS);
3HayeHHs KoeilieHTy 3amacy il MEXaHIYHMX LEXiB NPU BEPTUKAILHOMY
PO3MillleHHi CBITIONMPOIYCKAr0uoro MaTepiary npuimaemo 3a 1aom. J1.8: K, =1,3.

Jist BusHaveHHs koediuienra [)3a tabn. J1.7, sxa e tabnurero 3 6aratema
BXOZaMH, HEOOX1THO OOYHMCIIUTH TaKl BEJIMYNHU:
- CepelHbO3BAXKEHUH KoedilieHT BIiAOWTTS crenmi, CTIH 1 MUIOrH 3a
dbopmymoro (14):
_05-07-3888+0,6-15984+0,35-3888
Peep 3888+ 15984 + 3888

me p;=p,=07, p,=06, p;=035; nuoma nijIorn TOPiBHIOE ILIOMNIi

=039,

crem S; =8;=54-72=3888 M TIomma CTin Sz JIOPiBHIOE M
S, =(04+30+14)-72-2+(70+14)-54-2=15984
- BiTHOIIIEHHA JOBXXUHH NIpUMinieHHs L, 1o foro ranbuHu B:
L,/B=72/27=267,
- BiJIHOLIEHHs TIMOMHM NpuMilleHHs B 10 BHCOTM Bia piBHA YMOBHOI
poboU0i TOBEpXHi 10 BepXy BikHa /1 :
B/h; =27/4=6,75 (mms cBitnonpopizy A) ;
B/h; =27/7,0=3,86 (uns ceitmonpopizy b) ;

. . o 7l . . .. .
- BIJHOIICHHA B1JACTaHCH l PO3PaxXyHKOBUX TOYOK B1J 30BHIIITHHOl ITOBEPXHI

CTiHM 110 rTHOWHY IpuMierHs B (3naveHHs [ '/ B waseneni B TaGu. 1).



3a oTpuMaHuMHu JaHUMH 3 Tabm. /1.6.2 Bummcyemo 3HaueHHs KoedilieHTa
7; 1 3aHOCHMO
B Tabim. 1.

Bick cumerpit

0,07

Puc. 13.
I'eomerpuuna
cxema paMu 0,134
Tenep
004YHUCITIOEMO
KiHIIeBE
3HaueHHs KIIO
BiJ OluyHMX
CBITJIONPOPI3iB 1
TEX 3aHOCUMO B
Tabmuo 1.
3. 3nauwenns KIIO Bix BepxHIX JIXTapHUX CBITJIONPOPI3iB B TOYKax

5 1,136 1,136
0,085 0,085 0,084

1,01 [

N
115

0,07

5,97

BU3HauaTHMeEMO 3a (opmynoro (5). Uucao npomeHiB n3 i 1, Bif JiXTapHUX
CBITJIONPOPI3iB B PO3PaxyHKOBHX TOYKax BU3Hadaemo 3a rpadixamu II1 i II.
3HaueHHsA 73 1 71, MiAPAXOBYEMO OKPEMO I KOKHOTO MHPopi3y (B HAIIOMY

npuknazi asa npopisu B i I'), a motim 100yTku n3 -1, NOTAEMO 171 KOXKHOI
TOYKH. BenuuuHu &5 BHPAXOBYEMO, migcraBisiroun y hopmyny (20) cymaphi
3Ha4eHHs N00YTKIB 13 -1y

3HaucHHs KoedilieHTa €., BU3HAYAEMO 32 HOPMYIIOLO (15):

Ecep =(0+05-2+05-2+08-2+148-2+198-2+248-2+

+248-2+297-2+396)/19=3034/19=16
Jlits1 Bu3HaveHHs KoedilienTa 7, 3 Tabm. /1.8 moTpiOHO HomepeHbO OOUMCIHTH:
- BIIHOIICHHS BHUCOTH NPHUMIMIEHHS BiX poO04Y0i MOBEPXHI 0 HIDKHBOL
TPaHULI CKJIiHHSA JNiXTaps [ , 10 IUPHUHHU IPONBOTYy L;:
H,/L;=984/18=0,5;
- CepeIHbO3BAKEHNH KOoe(Dilli€HT BiIOUTTSI CTeNi, CTiH i IMiIOTH:
o, = 0,7-3888+0,6-15984+0,35-3888 — 054
¢ 3888+ 15984 +3888 T

3 Tabmumi /1.9 3HaxoAMMO 3HAUeHHS KoedimieHTa 7, = 1,15.

Koedinienr K , Bubupaemo 3 ta6m. J.10. Jlng mixtapis 3 BepTHKaIbHUM

ABOCTOpOHHIM ckiIinHIM K, =1,2.



3a Tabmn. /1.3 11 noaBiHOro BiKOHHOTO CKa 7; = 0,8 , nns cranbHMX NOABIMHUX paM,
mo BiakpuBaoThes, T, =0,72, mnsa samizoberonmux depm (tabm. 1.5 73 =0,8.
CoHIle3aXMCHIX IPUCTPOi HEMAE, TIPOTE € 3aXUCHA CiTKa TIiJI JTIXTapeM, TOOTO 75 = 0,9.
Orxe, 3a hopmymoro (11):

79=08-072-08-09=044.

Ternep o6uncimroemo 3HadeHHs KI1O Bix BepXHIX CBITIONPOpI3iB i 3aHOCHMO B TaOJIHUIIIO
1.
4. Kinnesi 3HaueHHs KI1O B koHii TOUII BiJi OOKOBOTO 1 BEpXHBOTO (KOMOIHOBAHOT'O)

. o . 8 .
OCBITJICHHS BM3HAYAEMO, JONAIYM BEIMUHHH €, 1 €. OtprMaHi 3HAYEHHS

BIJIKJIAZIAEMO Y JIOBIIbBHOMY Macmradi BEpTHKAIBHO BiI  PO3PaxXyHKOBHX TOYOK.
3’€IHYIOUH TOYKH TUIABHOIO JTiHI€I0, OYyEMO KPUBY IIPHPOTHOI OCBITIICHOCTI.
Cepenne 3nauennsst KI10 Bu3Hauaemo 3a gpopmyioro (17):

1 [13,74

e =— +446-2+284-2+206-2+185-2+184-2+213-2+
“P 18\ 2

1374

+125-2+152-24+ 1,96 + j=2,87%.

Bucnosoxk: ockinbku €, =3,0% > €cep = 2,87% , To npwuitksTi posmipu i KOHCTPYKIIi

CBITJIOBUX NPOPI3iB 3a0€3MeUyI0Th HOPMATHBHY MPUPOAHY OCBITJICHICTh JUIsSl BAKOHAHHS
30poBoi poboTH V-To po3psny (CepeaHboi TOYHOCTI) y MEXaHOCKIAalbHOMY LIeXY, KM
po3sramoBanuii B M. Kuesi.
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4. Tlpuponne i mryune ocsitienns. JJbH B. 2.5-28:2018. K. : Miuperion Ykpainu, 2018.
133 c.

Indopmaniiini pecypeu
1. HarionansHa 6i6mioreka im. B. 1. Bepraacekoro. URL: http://www.nbuv.gov.ua/
2. PiBHeHcbka oOmacHa yHiBepcanbHa HaykoBa Oibmioreka (M. PiBHe, MaiimaH
Koponenka, 6). URL: http://www.libr.rv.ua/

3. HaykoBa O6i6mioreka HYBITI (M. PiBme, Bya. Omexcm Hosaxa, 75). URL:
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Tabmmrs 1

Tabauus pias pospaxynky KIIO

Ne 1 (— Po3paxyHkoBi ToOUkH
3/m 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10 11 12
Bio 6oxoseux ceimnonpopizie
ny 26 7 3 2 1 1 1 - - -
n, 99 99 99 99 99 99 99 - - -
Eue =001-ny-n) 25,74 | 6,93 | 297 | 1,98 | 0,99 | 0,99 | 0,99 - - -
KyroBe nepesuieHss 6 52 20 12 8 6 5 4 - - -
1 q=3(1+2sin8)/7 1,1 0,72 0,6 0,55 | 0,52 0,5 0,49 - - -
&6 2831 | 499 | 1,78 | 1,09 | 051 | 05 | 049 | - - -
N 2 3 3 2 |15 | 1 1 - - -
n, 99 99 99 99 99 99 99 - - -
Eng =001-n7-ny 198 | 297 | 297 | 1,98 | 1,49 | 0,99 | 0,99 - - -
2 Kyrose nepesumnienss 6 78 55 39 29 24 19 17 - - -
q=3(1+2sin6)/7 1,27 | 1,13 | 0,97 | 0,84 | 0,78 0,7 0,68 - - -
50 251 | 3,36 | 2,88 | 1,68 1,2 0,69 | 0,67 - - -
3 I'/B 004 | 0,16 | 027 | 039 | 051 | 063 | 07 | - - -
4 0 =0,5p1'S1+-p2-SZ+p3-S3 0,5-0,7-3888+0,6~1598,4+0,35-3888:039
P Sp+85,+8;3 3888+ 1598,4 + 3888 '
5 L/B 2,67
6 7 1 11| 12|13 |145| 17 |18 - | - -




npoooeicents maonu. 1

1 2 3 4 5 | 6 | 7 | 8 [ 9 | 10 [ 112 [ 12
7 T9)=T] T2 T3 790=038-072-10=058
m 1,00
K 13
8 ZsH@ “q; 30,8 8,35 4,66 2,77 1,75 1,19 1,16 - - -
I
6 _
9 el = Z (£,5,0; - M)z, 1 K, 1374 | 41 | 249 | 16 | 113 | 090 | 09 - - -
i=1
Bio sepxnix ceimnonpopizie
n3 - - - - - - - - 1,0 2,0
n, - - - - - - - - 99 99
&ne, =0,01-n3-ny - - - - - - - - 0,99 1,98
1
Kyrose nepesumenns @ - - - - - - - - 81 74
10 3
q:;(1+2-sinc9) - - - - - - - - 12 1,25
m 1,0
&g, "q-m B B} B B - - - - 1,19 2,48
ns - 0,5 05 08 15 2,0 25 25 2 2
n, - 99 99 99 99 99 99 99 99 99
&g =001-n3-ny - 05 05 08 148 1,98 2,48 2,48 1,98 1,98
1
11 Kyrose nepesumensns - 23 25 29 34 39 44 53 66 74
3 .
q:;(1+2-sm¢9) - 0,76 | 0,79 | 0,84 | 091 | 0,97 | 1,02 | 1,11 | 1,21 | 1,25




npoooeicents maonu. 1

1 2 3 | 41T 5 1T 6 T 7 1 8 [ 9 J 10 11271 12
m 1,12
1 |r
Eug, " q-m - | 043 ] 043|074 152215283308 268|268
12 H,/L 9,84/18=0,55
13 D Eug,"q4-m - 1043|043 |074 | 152|215 283|308 387|516
o = Pr Syt Py S, + 5 S, 0.7-3888+0.6-15984+0,35-3888 _
14 ? S,+S,+S, 3888+1598,4+3888 ’
15 r 1,15
16 K, 1,2
1
17 gcep:ﬁ(egl tEHtEG T EG T E T 05-2405-2+0,8-2+148-2+198-2+248-2+
+248-2+297-2+396/19=3034/19=16
+866 +867 +868 +86’9 +‘9610)
18 T)=T]- T2 7375 790=08-0,72-0,8-0,9=044
19 | €8 =[og +euep(r2- Kn—D}7o /K., - | 035|035 046|072 094|117 | 125 | 1,52 | 1,96
Binx 60K0BHX 1 BEpXHIX CBITIONPOPi3iB
20 ey =ef +ef) 13,74 | 4,46 | 2,84 | 2,06 | 1,85 | 1,84 | 2,13 | 1,25 | 1,52 | 1,96
21 €., =287%




5. TOJATKH

Ta6muns /.1
. Ipuponue Cymimene
E IIry:me ocpitaers OCBIiTJIEHHS OCBITJIEHHSI
ey = E OCBITJICHICTb, JIK CYKYIIHICTb KIIO, ey, %
5 =|o o é e HOPMOBAHHX o ‘E L &
£ < g §" 2 :g TIpU crcTeMi pu B EE: 5 2E 5
S8|E g E ‘5 | & | Kourpacr | Xapakre- . P TOKA3HHKA g = B gz =
5 =Rl 2| &| obtexras pHCTHKA KoMGiHOBaHOrO | crcreMi OCITIIIIEHOCT i g2 8 g2 B
o 3 T o 5 O = Q O = Q
g ale E sl o @ OCBITJICHHS 3arajib- .. s A o) < A S
ol 2g 3| 5| donom ¢dony KoeirieHTa 2 z 2 2
a & E E o = E_ HOro E > E
HIEE R ocair- [—yscan c| 2 | iz| @
;5 é & Y9 emms é 2 2 % 2 2
.= R=) : 8« < o o < o
) = 30 o g A2 to) 2 a S
b BCBOT'O P K, % ) = = =
3arajib- g & é =
HOTO =
1 2 314 5 6 7 8 9 10 11 12 13 14 15
. Maunii Temuuii 5000 500 B 20 10
= 4500 500 10 10
2 o 6 Mauwii Cepenniii | 4000 400 1200 20 10
E - Cepenniii | Temuuit 3500 400 1000 10 10
£ S | Mamaii  |Ceimimii | 2500 | 300 | 750 20 10 60 20
e E Cepenniii | Cepenniii a - ' ’
g = B |Cepen pen
E s Bemuxuii | Temuuii 2000 200 600 10 10
:*E Cepenniii | CiTimid 1500 200 400 20 10
r |Bemukuit | CiTiumit
Benukuit | Cepenniit 1250 200 300 10 10




npoooeicents maon. /1.1

1 2 3 5 6 7 8 9 10 11 12 13 14 15
o o Mamii Temamit 4000 400 20 10
5 g 3500 | 400 B 10 10
= 5 Manmuit CepenHiii 3000 300 750 20 10
e m Cepennit | Temanit 2500 300 600 10 10
:g %" T Manmii 3 CBiTJ'II/II‘/qu 2000 200 500 20 10 _ B 42 15
8 g Cepenniit | Cepenniit
z " Bemukuii | Temamnit 1500 200 400 10 10
2 = Cepenniii | CiTomid 1000 200 300 20 10
= = Benuxuit | Cpitinit
/M Besmkuii | Cepenniii 750 200 200 10 10
R Mayuii Temuuii 2000 200 500 40 15
. = 1500 200 400 20 15
§ g Mannit CepenHiit 1000 200 300 40 15
= = Cepenniit | Temuuit 750 200 200 20 15
2 2 Manmuit Caituit 750 200 300 40 15 B B 30 12
'3 ° Cepenniit | Cepenniit ' '
§ :f Bemukuii | Temuwmid 600 200 200 20 15
& <) Cepenniit | Citynii
E Bemukuii | CBiTini 400 200 200 40 15
Bemukuii | Cepenniii
B Mavmit TemHuit 750 200 300 40 20
2 Manwit | Cepenwiii | 550 | 200 | 200 | 40 | 20
= 0 Cepenniit | Temuuit
g > -
o = Mauwii CeiTimii
3 = Y Cepenniit | Cepenniit 400 200 200 40 20 4 15 2,4 0,9
ﬁ =Rt Bemuxkuit | Temunit
Q = Cepenniit | CiTinmit
3 Benukuii | CBiTimit - - 200 40 20
Bemukuii | Cepenniit




npoooeicents maon. /1.1

=

N

5

6

10

11

12

13

14

15

Mairoi To4HOCTI

Binemre 1,0 7o 5

Mamit

Temuuit

400

200

300

40

20

Maumit
CepenHiii

CepenHiit
Temumit

200

40

20

Mamit
Cepenniit
Benuxkmuit

CaiTimit
Cepenniit
Temumit

200

40

20

Cepenniit
Benukuii
Benukuii

Caitiuit
Caitnuit
CepenHiit

200

40

20

18

0,6

I'py6a (yxe manoi

TOYHOCTI)

Binee 5

\4

HesanexHo Bixg

XapaKTepUCTUK oy i

KOHTpAcTy 00'€KTa 3
¢doHOM

200

40

20

1,8

0,6

PoGota 3 maTepianamu, ski

CBITATHCH, 1 BUPOOAMH
B Tapsiyux Iexax

Binpire 5

\1

He3sanexuo Bix

XapaKkTepUcTuK (GoHy i
KOHTpacTy 00'exTa 3

¢doHOM

200

40

20

1,8

0,6




npoooeicents maon. /1.1

1 | 2 [3[4] 5 | 6 | 7 | 8 | 9 | 10 [ 11 [ 12 | 13 | 14 | 15

3arajibHe CIIOCTEPEKCHHS 3a XO0O0M BI/Ip06HH‘10F0 OLICCY:

HesanexHo Big
- mocTiiine a | XapaxrepucTHK dbony i _ _ 200 40 20 3 1 18 0.6
KOHTpacTy 00'ekTa 3
¢$oHOM
hgflpl}[gﬂclr/liqﬁie(my He3anexHo Bix
. XapaKkTepucTuK oy i _ _ _ B
nepe6yBaHH1 0 KOHTpECTY 06'€KTa 3 100 1 0,3 0,7 0,2
JronCHy ¢boHoM
MPUMIIICHHI vin
;gﬁpl}[gggi_ HesanexxHo Bifx
. XapaKTepUCTHK QOHY i _ _ _ B
gOMy nepe- B KOHTpACTY 06'€KTa 3 50 0,7 0,2 0,5 0,2
YBaHHI JIOICH dboroM
y NPUMILIEHH]
- 3arajbHe HesanexHo Big
CIIOCTEPEIKEHHS ¢ | xapakrepucrnk ¢bony i _ _ 20 _ _ 03 01 0.2 01
3a IHKEHEPHUMHU KOHTpacTy o0'exTa 3 ! ! ! !
KOMYHiKallisIMH ¢dhoHOM

Mpumirka 1. J{ns ninpospsaxy Hopwm Bix Ia 1o 11IB Moxxe npuiimaTtiicst onuH i3 HAOOpiB HOPMOBAHKX MOKA3HUKIB, HABEICHUX AJI1 JAHOT'O ITiapo3psiay B rp. 7-11.
Ipumirka 2. OcBiTIEHICTD CIIiI NpUAMaTH 3 ypaxyBaHHsM 4.5 i 4.6 uux Hopm.
Hpumirka 3. HaiiMmeHmmii po3mip o00'ekta pO3pi3HEHHS Ta BIINOBIAHI HOMY pO3psSAM 30pOBOI POOOTHM BCTAHOBJICHI NPH PO3TALIlyBaHHI 00'€KTiB
po3pi3HeHHs Ha BifcraHi He Oinbuie 0,5 M Bij ovell mparroroyoro. [Ipu 30inpLIeHH] Hi€l BicTaHi po3psa 30poBoi pOOOTH CIIiJl BCTAHOBIIFOBATH 3TiJHO 3
nonatkoM b. /Iyt mpomoBryBaTix 00'€KTiB PO3PI3HEHHS €KBIBAJCHTHUN PO3MIp NpUiiMaeThCs 3a 1OAATKOM B.
Ipumirka 4. OCBITJIEHICTh IPH 3aCTOCYBAHHI JIAMII PO3)KapIOBaHHS CJIiJI 3HIKYBATHU 3a HiKaJsioko ociTiaeHocri (1.1 nux Hopwm):

a) Ha OJMH CTYIIHb IPU CHCTEMi KOMOIHOBAHOT O OCBITJICHHS, SIKIIIO HOPMOBaHa OCBITIEHICTh ckianae 750 ik i Oinblie;

0) Te came, 3araJbHOrO OCBITIEHHS i po3psanis [-V, VI,

B) Ha J[Ba CTYIIEHI IPHU CHCTEMi 3arajbHOro OCBiTIeHHs s po3psni VIi VIIL
IHpumirka 5. OciTieHicTh Ipu poOOTax 3 00'€KTaMH, sKi CBITATHCS, po3mipoMm 0,5 MM i MeHIIe clii BUOMpATH BIAMOBITHO 0 po3Mipy o0'exTa
PO3pi3HEHHS i BIIHOCUTH 1X 10 migpo3psny "B'".
Ipumirka 6. [Toka3HUK OCIITIIEHOCTI PErJIaMeHTYEeThCs B Ip. 10 TiJgbKU U1 3araqbHOTO OCBITICHHS (TIpU Oyab-sKiil CHCTEMi OCBITIICHHS).




Ipumitka 7. KoediuienT mynbcanii K, Bkazanuif y rp. 11 mis cucreMu 3aragbHOrO OCBITICHHS a0o0 Ul CBITHIBHUKIB MICIEBOTO OCBITIICHHS IIPH
cucTeMi KOMOIHOBaHOr0 OCBIiTIIeHHs. K, Bill 3arajbHOr0 OCBITJICHHS B CHCTEeMi KOMOIHOBaHOI'0 He IIOBUHEH repeBuiyBatu 20 %.
Ipumirka 8. IlependauaTu cucreMy 3araibHOro ocimienHs st pospsais I-111, IVa, IV6, IVB, Va nonyckaeTsest TINbKH IPH TEXHIYHIH HEMOXIIMBOCTI
a00 CeKOHOMIYHIH HENOLIIBHOCTI 3aCTOCYBaHHS CHCTEMH KOMOIHOBAaHOTO OCBITJICHHS, IO KOHKPETHU3YEThCS B Taly3eBHX HOPMaxX OCBITICHHS,
Y3TOJUKEHUX 3 OpraHaMH JIEpP>KaBHOIO CAHITAPHOTO HAIJLIY.
IpumiTka 9. B npuMileHHsX, ClelialbHO IPH3HAYCHUX U1 PoOOTH a00 BUPOOHMYIOro HaBYaHHS MiAITKIB, HopMoBaHe 3HaueHHs KIIO 30inburyerses
Ha OJMH po3psia 3a Ip. 3 i MOBUHHO OyTH He MeHIe Hik 1,0 %.

Ta6muus /1.2
° <. BinHocHa IITy4He OCBiTJICHHSsI IIpuponne ocBiTICHHSA
CEES|Q £| tpusaticts [ocBiTieHicTs KIIO, e,, % npu
E E 2 5 é E E@ 30poBoi Ha pOGOUH | 11y oy Koe(illieHT [ Be XHBOI\:[ ’
XapakTepucTHka E 58 |3 5|5 & poborne TOBEPXHi : lm)lp TOKA3HAK | Bu o P 6 y
30pOBOI podoTH | 5 § S Z|2'8l &8| wanpamky [sin cucremn Ha muckom- | LYARean 0o
Z =2 EE S| sopyma sarabHoro | OSBITIE- (bopry, M OCBITJICHO- [ BEpXHOMY 6GOKOBOMY
Es £88 L 2 poGouy ocBiTyienHs, | HICTb, JIK cti K, % i
= HIOBEPXHIO, % JIK GOKOBOMY
1 2 3 4 5 6 7 8 9 10 11
Po3pi3zHenns 00'ekTiB npu QikcoBaHiii Ta HediKcoBaHil JiHii 30py:
. , 1 |He menme70| 500 150V 40 10 4,0 15
— JIy’K€ BUCOKOI Big 0,15 A 15
rofHocTt 700,30 2 | Menme 70 400 100" 1‘;% 10 35 1,2
1 |He menme 70 300 100V 4% 15 3,0 10
.. . |monax 0,30 15
— BHCOKOI TOYHOCTI 10 0,50 b ) 60 20
’ 2 Menmre 70 200 75 252) 153) 2,5 0,7
. 1 |He menme 70 150 50V 602) 203) 2,0 0.5
— cepeHbol . 25 15
Tounocri Orbue 0,51 B He 60 20
2 Menute 70 100 HOPMYETECA 252 159 2,0 0,5




npoooecentss maon. /1.2

1 | 2 |34 5 | e | 7 | 8 | 9 | 10 | 1

OrJIsi1 0TOYYFOUOr0 MPOCTOPY MPH JTY)KE KOPOTKOIACHOMY €ITi30IMYHOMY PO3PI3HEHHI 00'€KTIB:
— TIPH BHCOKIH
HACHHCHOCTL r| - 300 100 60 3,0 1,0
MPUMIILICHb
CBITJIOM
— TIPY HOPMAJTBHIH Hesanexwo .
HaCI/IquOCTi B1I pO3M1pY Hesanexuno B1J He

. 06'ekTa I - TPUBANOCTI 200 75 90 HOPMYETBCS 2,5 0,7
HPUMIIICHB PpO3pi3HEeH- 30poBOi pOGOTH
CBITIIOM Hst
— NPH HU3BKHUH
nacpienoctt E | - 150 50 90 2,0 05
MPUMIIICHB
CBITJIOM
3arajbpHe OpiEHTYBaHHs B IIPOCTOPI IHTEp'epY:
— IIpH BEITMKOMY HesanexHo 1 . 75
CKyM4eHHi mozei | six posmipy | e Hi;?;;:gsm He He He He He
— MIpH MaloMy 5 06 €KTa 2 |30poBoi po6ora 50 HOPMYETBCS | HOPMYETBCSI | HOPMYETBCS | HOPMYETBCS | HOPMYETBCS
CKYITYEHHI1 JIFO/Iel | PO3PI3HCHHA
3arajbHe OpiEHTYBaHHS B 30HAX IIEPECYBaHHS:
TP BEAKOMY | Hesarexuio 1 | Hesanexuo i 30
CKynueHHi onelt | pix poswipy | 5 pupanoort A He He He He He
— MIpH MaloMy 3 06 €KTa 2 |30poBoi poGorn 20 HOPMYETBCS | HOPMYETBCSI | HOPMYETBCS | HOPMYETBCS | HOPMYETBCS
CKYIUEHHI JItofiel | PO3PISHCHHA

Y JT01aTKOBO perIaMeHTyEThCs y BUIIAAKAX CIICIIAIbHIX APXITEKTYPHO -Xy10KHIX BHMOT.

% HopmoBaHe 3HaueHHS TTOKA3HUKA JUCKOM(MOPTY y HPUMIIIEHHSX MPH CIPAMYBaHHI JiHii 30py MepeBakHO Bropy i KyToM 45° i 6inbline 10 T OpH3OHTY i
B IIPUMIIIECHHSX 3 MiJBUIICHUMH BUMOTAMH JI0 SIKOCTI OCBIT/ICHHS (CranbHi KIMHATH B AUTSYHX CAAKaX, ICIaX, CAHATOPISAX, MUCILICH Hi KJIaCH B LIKOJAX,
Cepe/IHiX CreliajJbHIX HaBYAIbHUX 3aKJIalaX TOLIO).

3 HopmoBane 3HaueHHs KoedinienTa K, mynbcamii Ui JUTI49nX, JTIKYBaIbHUX PUMIIIEH i3 MiJIBUIIEHUMH BUMOTaMH J10 SIKOCTI OCBITJICHHSI.

Ipumirka 1. OcBiTIEHICT CIIi TpUAMAaTH, BpaxoByoud nyHkTH 4.22, 4.23 nanux Hopwm.

Ipumirka 2. HaiimeH1i po3Mipyu 00'ekTa po3pi3HEHHS Ta BiAMOBIAHI IM PO3PSIU 30pOBUX POOIT YCTAaHOBIIOIOTHCS MPU PO3TALIyBaHHI 00'€KTIB
PO3pi3HEeHHs Ha BifcTaHi He OinbIie 0,5 M Bif MPaIOYoro Npyu CEpeAHbOMY KOHTpACTi 00'€kTa po3pi3HEeHHs 3 (OHOM Ta CBiTIOBUM (oHoM. ITpr
3MeHIIEHHI (301JIbIIeHH]) KOHTPACTY IOMYCKa€eThCs 30 IbIICHHS (3MEHIIIEHHS) OCBITICHOCTI Ha OIMH CTYIiHb 32 IIKaJIOK OcBiTieHocTi 3 1.1 ganux Hopwm.



Ta6mus /1.3

ChiTio- 3HadeHHs M JUIs CBITIONPOPi3iB
S BEPTHKAILHUX, OPIEHTOBAHUX Ha! Opi€eHTOBa-
awii paiiow | [n | InC | C | MoC | Mo | 103 | 3 | mu3 | "0
I 0,95 ]0,98 | 102|104 |105| 104|102 0,98 1,01
11 1,00 | 104|109 111|112 | 1,12 | 1,10 | 1,04 1,08
111 106 | 1,11 | 1,18 | 1,22 | 1,24 | 1,22 | 1,19 | 1,12 1,16
\Y/ 1151121129132 |133|132|1,30 | 1,22 1,27

Mpumitka 1. [pu po3TtamyBanHi CBITJIO NPOPI3iB y MIONIMHAX, HAXUJIEHHX J0 TOPU3OHTY il KYTOM
O , rpaj, 3HaYEHHsT M BU3HAYAETHCS 38 HOPMYIIOK0

m= m1a+m2(90_a)
90

Jie My — KoedillieHT CBITIOBOTO KIIMATy JUIsi BEPTHKAJIBHOTO CBITJIONPOPI3y BIAMOBIAHOrO THITy Ta
opieHTallii, a M; — Koe(illieHT CBITIOBOro KiliMaTy /IS CBITJIOBOIO MPOPI3y, OPi€HTOBAHOTO HA 3€HIT,
y TaHOMY paifoHi CBITJIOBOrO KiIiMary.

Ipumitka 2. OpieHTalist CBITIONPOPI3iB BU3HAYAETHCS a3UMYTOM A, Ipaj — KyTOM y IUIaHI MiK
HamnpsMOM Ha MIBHIY Ta BEKTOPOM, CIHPSAMOBAaHHUM 3CEPEJMHH IPHUMILICHHS  HA30BHI,
MEPIeHIUKYISIPHO [0 TUIOIIMHKM CBITJIONPOPI3y; BiIPaXxOBYeThCs BiA HampsMy Ha MIBHIY 3a
TO/IMHHUKOBOIO CTPLJIKOIO:

I misninna (0 < A< 22,5;337,5 < A<360);
[InC — nimnisno-cxinna (22,5 < A<67,5):;
C-cxima (67,5< A<1125);

oC - nispenno-cxinma (112,5< A<157,5);
110~ nisnenna (157,5< A<202,5);

1103 - nivnenno-saximna (2025 < A< 247,5);

3 saximna (247,5< A<2925);

113 - niswimo-saximia (2925 < A< 337,5).

Mpumirka 3. KoedinieHT M ans ¢acaniB NpoTHICKHUX OyIUHKIB BU3HAYAETHCS AHAIOTIYHO B
3aJICKHOCTI BiJl a3UMYTY.

>




3navenns xoedinienra 7,

Ta6muus /1.4

Bun cBiTinonpo3oporo Matepiaity 7;
Cxi10 6€3K0NBOPOBE 3aBTOBLIKU, MM
2,0 0,89
3,0 0,88
4,0 0,87
5,0 0,86
6,0 0,85
8,0 0,83
10 0,81
12 0,79
15 0,76
19 0,72
25 0,67
CKJI0 JIMCTOBE apMOBAaHE 0,6
CKJIO JIUCTOBE Bi3epyHKOBE 0,65
CKJIO COHLIE3aXUCHE 0,65
CKJIO CHIEKTPaJIbHO-CEJICKTHBHE 0,75
OpraHiuHe CKJIO:
po3ope 0,9
MOJIOYHE 0,6
CKJI00110KH:
CBITJIOPO3CIFOBAJIbHI 0,5
CBITJIONIPOHUKHI 0,55
Ckionpodimirt:
IIIBEJICPHOTO Tepepi3y 0,8
KOpoOUacToro nepepizy 0,65

Mpumitka 1. Sxuo cBITIONPO30pe 3aMOBHEHHS CBITIONPOPI3y CKIANAETHCS 3 KiIBKOX
miapiB CKJia, TO HOro Koeili€HT MPOMyCKaHHsS CBITJA BU3HAYAETHCS SIK JOOYTOK

Koe(iI[iEHTIB MPOMYCKaHHs CBITJIa KOXHOTO LIApPY.

IIpumirka 2. 3navenns koedilientis 7; i 7, Ani NpodinbHOro CKia i KOHCTPYKIiH 3

HBOTO CJiJ MpUMaTd BiAMOBIAHO 10 Bka3iBOK 3 MPOEKTYBaHHsS, MOHTaxy Ta
eKCIUTyaTalii KOHCTPYKIIi# 3 mpodiIbHOrO CKIIa.

Mpumirka 3. [{ns cBITIONPO30pUX MaTepiaiiB, 10 HE YBIHIUIK Yy TaONHUIO, 3HAYCHHS

T; chin mpuiimMaTé 3a ceprudikatamMu abo BU3HAYAaTH JTaOOPATOPHUM IIIAXOM 3TiJHO
JICTY B B.2.6-20




Ta6muns /1.5
3navenns xoediuienrie 7,,7;

Bun Hecydoi koHC il
Bun pamu 5] i TPy T3
TTOKPUTTS
Pamu jy1s1 BIKOH 1 JiXTapiB .
o p CranbHi pepmu 0,9
MIPOMHCIIOBOTO OYTUHKY:
a) JepeB’sHi: . .. .
) Aep : 3aniz00eTOHHI 1 IepeB’ sHi
OJIMHAPHI 0,75 . 0,8
- (depmu i apku
criapeHi 0,7
TIO/IBIHHI po3’€THaH1 0,6 | Banku i paMu CyLiIbHI PH BUCOTI
0) cTanbHi: nepepizy:
oaMHapHI, sKi BigkpuBarotekes | 0,75 ..
AMHAPHL, KD . 50 cM 1 OibIie 0,8
OIIMHAPHI TIyX1 0,9
mo/BiiiHi, Axi Bigkpusarotees | 0,6
A > VKD : Menme 50 cMm 0,9
NO/IBIHHI IITyXi 0,8
Ta6muus /1.6
3navenns xoedinienra 7,
Ne 3HaveHHs Ne
cxemm Cxewa C3 T cxemu Cxema C3M
1 g o lopusoHTanLHi xanosi 7 CTinbHUKONORIGHI
@ =0° 075 d
o =45° 035 Bra 3HaueHHA
— 7
2 L— Map«isau Hanisnposopi
B =45 04
= o a b c d
3 L~ Kosupku pewitdacTi 0° 1 11 1mn |5 0,57
P=45"| 0865 300 | 1 8 | a7 | 5 0,61
fp=30°| 082 45° 1 7 |22 [ s 0,54
= B=15°| 095 5 | 1 o | a7 | 7 062
4 L Koaupkw cyuinbHi 16° 1 10 37 5 0,70
B = 45° 06 45° 1 7 a7 5 0,55
p=2s0* 08 0 T | n | 7 0,48
= p=15 085 30° | 1 8 | a7 | 7 0.54
5 BeprukaneHi ekpaHu 30° 1 7 24 7 0,52
— 45° 1 5 | 37 | 7 045
? I 7150 0,95 15° 1 9 37 | 10 0,61
v=30 0.85 300 | 1 8 | a7 | 10 0,50
6 BepTrKansHi Xantosi 45° 1 7 a7 7 0,57
— 15° 1 10 | a7 | 10 0,56
y=459,0 =807 070
VDS oyt q =g 050 150 | 1 9 |2 | 10 049
45° 1 2 | 37 | 10 032




Tab6mums 1.7.1

3nauenns koedinienra [ npu oxHOCTOPOHHBLOMY GiuHOMY OCBiT/ICHH]

Eiﬁggﬁln Bigmour. 3HayeHHs koedillieHTa 7, IPU OAHOCTOPOHHBOMY
HpHMiL, Bincrani 01YHOMY OCBITJIEHHI
10 po3pax. | CepeaHbo3BaXkeHUH KOe(DIIiEHT BiIOUBAHHS CTENi, CTIiH 1
BHCOTH T(;?;H HiJyIord O,
By‘ﬁ(f;ﬁ‘;f 30BH. 0,5 | 0,4 | 0,3
poBoUoi CTiHH 110 BiHOIIICHHS TOBXUHU NPUMIIIECHHS JI0 HOro TITHONHH
. rauou- X 3 B
MOBEPXHI - 21 21 21
110 BEPXy . 0,5 1 6im | 0,9 1 6im | 0,9 1 6inb
BIKHa HPUMIL -1e -1e -1e
Bix 1 10 1,0 1,05 | 105 | 1,05 | 1,05 | 1,05 1 1,05 1 1
Ii 5’1 05 | 14 | 1.3 | 12 | 12 | 115 11 | 12 | 1.1 | 11
! 1 2,1 1,9 15 1,8 1,6 1,3 1,4 1,3 1,2
0 1,05 (105|105 105|105 | 1051 1,05 1 1
Bin 1,5 0,3 1,3 1,2 1,1 1,2 |1,15| 1,1 | 1,15 | 1,1 | 1,05
102 ’5 0,5 1,85 | 1,6 1,3 15 |13 | 1,2 1,3 1,2 1,1
’ 0,7 2,25 2 1,7 1,7 1,6 1,3 115 | 135 1,2
1 3,8 3,3 2,4 2,8 2,4 1,8 2 1,8 1,5
0,1 1,1 | 1,05 | 1,05 | 1,05 1 1 1 1 1
0,2 1,15| 1,1 | 105] 1,1 1,1 | 1,05 1,05 | 1,05 | 1,05
0,3 12 (115 | 11 (115 1,1 1,1 1,1 1,1 | 1,05
0,4 135|125 | 1,2 12 (115 | 11 | 115 | 1,1 1,1
Bin 2,5 0,5 16 | 145| 1,3 | 135|125 12 | 125|115 | 11
1o 3,5 0,6 2 1,75 | 145] 16 | 1,45 | 1,3 1,4 1,3 1,2
0,7 2,6 2,2 1,7 1,9 1,7 1,4 1,6 1,5 1,3
0,8 3,6 3,1 2,4 2,4 22 | 1551 1,9 1,7 1,4
0,9 53 4,2 3 29 [ 245 19 22 |18 | 15
1 7,2 54 4,3 3,6 3,1 2,4 2,6 2,2 1,7
0,1 12 | 1,15 | 11 1,1 1,1 | 1,05 ] 1,05 | 1,05 1
0,2 1,4 1,3 1,2 12 | 1,15 | 11 1,1 | 1,05 | 1,05
0,3 1,75 | 15 1,3 1,4 1,3 12 11,25 | 1,2 1,1
0,4 2,4 2,1 1,8 1,6 1,4 1,3 1,4 1,3 1,2
Biibiae 0,5 3,4 2,9 2,5 2 1,8 1,5 1,7 1,5 1,3
35 0,6 46 | 38 | 31 | 24 | 21 | 18| 2 | 18| 15
0,7 6 47 3,7 2,9 2,6 2,1 2,3 2 1,7
0,8 7,4 5,8 47 3,4 2,9 2,4 2,6 2,3 1,9
0,9 9 7,1 5,6 43 3,6 3 3 2,6 2,1
1 10 7,3 5,7 5 4,1 3,5 3,5 3 2,5




Ta6muus J1.7.2

3nauenns koedinienta [} npu 1BocTOpoHHBOMY GiuHOMY OCBiTICHHI

Binmonr. . 3HayeHHs koedillieHTa 7, IPH IBOCTOPOHHBOMY
Bigaom. .
FHH6P¥HH BiJICTaHI Oiunomy
TPHMUIL - s pax. OCBITIICHHI
Bnilgm TOUKH CepenHpo3BakeHHN KOe(Dilli€HT BiIOMBAHHS CTENI, CTIH 1
Bij piBHA BUL Higjiora P,
. 30BH.
yMOBHO.I. CTIHM JI0 0,5 | 04 | 0,3
p060q01, rou- BinHOIICHHS TOBXUHU MPUMIIIECHHS JI0 HOTr0 MITHOHMHA
TIOBEPXHI1 R B B
HU 21 21 21
0 .Bery TIPUMIIIL, 0,5 1 (G113 0,5 1 6l 0,5 1 OiNb-
BiKHA e -me me
. 0,1 1,05 | 1,05 | 1,05 | 1,05 | 1,05 1 1,05 1 1
Bix 1 o
15 0,35 135 (125|115 | 115| 1,1 1,1 1,1 1,1 1,1
' 1 1,6 14 (125|145 13 |115|125|115| 11
0 1,05 | 1,05 | 1,05 | 1,05 | 1,05 | 1,05 | 1,05 1 1
Bix 1.5 0,3 13|12 (11|12 |{115| 1,1 |115| 1,1 | 1,05
j 0,5 18 | 145 |125| 1,4 |125|115 (125|115 | 11
102,5 0,7 21 | 1,75| 15 |1,75|145| 12 | 13 | 125]| 1.2
1 2,35 2 16 | 19 | 16 | 15 | 15 | 1,35 | 12
0,1 1,1 | 1,05 | 1,05 | 1,05 1 1 1 1 1
0,2 1,15 1,1 |105| 11 | 1,1 | 1,05| 1,05 | 1,05 | 1,05
0,3 1,2 | 115 11 | 11511 | 11 | 1,1 | 11 | 1,05
0,4 13|12 |12 |12 |115| 11 | 11 | 11| 11
Bin 2,5 0,5 15|14 (125| 13 |12 |115| 1,2 | 11 | 11
1o 3,5 0,6 18 | 16 [135| 15 [ 135 | 1,2 |135]| 1,25 | 1,15
0,7 225|119 |145| 1,7 | 15 |125| 15 | 14 | 12
0,8 28 |24 |19 |19 |16 | 13 |165| 15 | 1,25
0,9 3656|129 |26 | 22|19 |15 |18 | 16 | 1,3
1 445 | 335|265 | 24 2,1 1,6 2 1,7 1,4
0,1 1,2 |1,15] 11 11 1,1 | 1,05 | 1,05 | 1,05 1
0,2 1,4 1,3 1,2 12 | 1,15| 11 1,1 | 1,05 | 1,05
0,3 1,75 | 15 1,3 1,4 1,3 1,2 [ 125] 1,2 1,1
0,4 2,35 2 1,75 | 1,6 1,4 1,3 [ 135|125 | 1,15
binbme 0,5 325 | 2,8 2,4 1,9 1,7 | 145 |165| 15 1,3
3,5 0,6 4,2 35 | 2851 2,25 2 1,7 |19 | 1,7 1,4
0,7 51 4 32 | 255 23 [185]| 21 1,8 15
0,8 58 | 45 | 36 | 28 | 24 | 1,95 | 2,25 2 1,6
0,9 6,2 | 49 | 39 | 34 | 28 | 23 |245| 21 | 17

1

6,3 5 4 35129 | 24 | 26 |225] 19




3navenns koedimicnra 3amacy K,

Ta6muns /1.8

[pumimenHs Ta TepuTopii

[pukmaan npuminieHs

IITy4yHe OCBiT/JIeHHS

IIpupoane ocBiTaeHHS

Koeoimient 3amacy

K3

Koeoimienr 3amacy
Ks

KinpKicTh uniess
CBITHJIGHHKIB 3a PiK

KinpkicTh yuIeHs CKita
CBITJIOBHX OTBOPIB 32 PiK

Excryaraniiina rpyna

CBITHJILHHKIB 3a

Kyt Haxui1y CBITIONPOITYCKHOTO
Marepiairy o TOpU30HTY,

nomatkom I rpan
1-4 5-6 7 0-15 | 16-45 | 46-75 | 76-90
1 2 3 4 5 6 7 8 9
1. BupoOH14i npuMillieHHS 3 NOBITPSHUM CEPEIOBHIIEM, SIKi MIiCTSITh B poOouiii 30Hi:
. . Arnomepaltiitai paOpuKy, IEMEHTHI
a) Ginpilie Hix 5 M/ Ty, 3aBOJIU 1p og () q)aml,)ﬂi Bi’ uinem—m 20 17 16 20 18 17 15
MY, KilITSIBU nI/IBaI;[me ng(i]ZB u 18 6 4 4 4 4 4
6) Bix 1 10 5 Mr/M° muny, iuMy, | Llexu KoBasbChKi, TMBapHi, MapTEHIBChKI, 18 16 16 18 16 15 14
KilITSIBU 30ipHOro 3a11i300eTOHy 6 4 2 3 3 3 3
B) MeHue Hix | Mr/m° LY, Lexu iHCTpyMEHTaJIbHI, CKIIaIAJIbHI, 15 14 14 16 15 14 13
JIUMY, KIilITSIBU MeXaHiYHi, MEXaHOCKJIaIaJIbHi, OIIMBHI 4 2 1 2 2 2 2
r) BeuKi KOHICHTpAI1 Mapy, Iexu XiMiYHHX 3aBOJIIB 13 BUTOTOBJICHHS
KHCJIOTH, JIYTiB, ra3iB, o - .
CHIPOMOYHIX HpH 3TKHEHHi 3 KHCJIOT, JIYTiB, TAKAX XIMiYHUX PEaKTHBIB,
. sIIOXiMiKaTiB, 1OOpUB, Liexu raabBaniudux [ 1,8 16 16 2,0 18 17 15
BOJIOTOI0 YTBOPIOBATH CI1a0Ki L N
. MOKPUTTIB 1 Pi3HUX Taiy3ei 6 4 2 3 3 3 3
PO3YMHH KUCIIOT, JIYTiB, 3 TAKOXK .
; i~ IIPOMUCIIOBOCTI 3 3aCTOCYBaHHSIM
sIKi MAIOTh BEJIUKY KOPO3iiHy eeKTDOMTIS
CIPOMOXKHICTh TPOT3y




npoooeoicents maon. /1.8

1 | 2 [ 3 1 4 [ 5 [ 6 | 7 [ 8 [ 9
2. BupoOHIY1 IpuUMILeHHSI 3 0COOJIMBUM PEKAMOM YHCTOTH MOBITPSI IPU OOCITYTOBYBaHHI CBITHILHUKIB!
a) 3 TEXHIYHOTO OBEPXY —f - — — - _ _
. 14
0) 3HM3Y 3 IPUMIIIEHHS 5 - — — — _ _
3. IIpuminieHHs TPOMaJIChKHX Ta YKUTIOBUX OYIWHKIB!
Taps4i niexu miaAnpueMCTB
a) 3aImIeHi 3 BUCOKOIO TPOMAJICEKOTO XapuyBaHH:, 17 16 16 20 18 17 16
1 1 =1 = = T4 = =l =
TEMIIEPATyPOIO, BUCOKOIO OXOIIOJDKYBAIbHI KAMEDH, IPUMIILICHHS | =5 5 5 3 3 3 3
BOJIOTICTIO; JUTSL IPUTOTYBAHHS PO3YHHIB y
MPaJTbHSIX, JIYIIOBHX TOIIO
KaoOineru ta po0odi NpUMIILIEHHS,
JKUTIIOBI KIMHATH, HABYAIIbHI
0) 3 HOPMATTLHHMH YMOBAMH MIPUMIIIEHHS, JJa00paTopii, YNTaIbHI 14 14 14 15 14 13 12
cepeoBHIIa . 2 1 1 2 2 1 1
3a11H, 3811 Hapal, TOProBeJIbHI 3aJI1
TOLLO
4. Tepuropii 3 IOBITPSIHUM CEPEIOBHIIEM, SIKE MiCTHTh!
TepuTopii MeTaTypriiHUX, XIMIYHHUX,
a) BEJIMKY KUIbKiCTh Mty (Olblie |TipHU40J00YBHUX MiIIPHEMCTB, maxT, | 1,5 15 15 _ _ _ _
Hixk 1 Mr/m°) PYIOHHKIB, 3aJ1i3HHYHUX CTAHIIHN Ta 4 4 4
NPWIETIMX 10 HUX BYJIHI Ta JI0pir
Tepuropii IPOMUCIOBHX
0) HEBEJHKY KUJIBKICTh MUY M ITPHEMCTB, KPiM 3a3HAYCHUX 15 15 15 B B B _
(mentue Hix 1 Mr/m°) B IyHKTI "a" 2 2 2
1 TPOMAICHKUX OYIAMHKIB
Bynuui, miomng, HUisIXu, TepUTOpil
JKUTJIOBUX PaioOHiB, apKu, Oy/ibBapH, 16 15 15 _ _ _ _
5. Hacereni yukTs nim9xinHi TyHem, ¢acaan OyIUHKIB, 2 2 2
nam'sTHUKU
TpancropTHi TyHemi - léz léz - - - -




Ipumirtka 1. 3HadeHHs KoedinicHTa 3amacy, sKi Bka3aHi B Tp. 6-9, ciiy moMHOXHTH Ha 1,1 — Ipy 3acTocyBaHHI Bi3epyHYACTOro CKIa, CKJIOILIACTHKA,
apMOILITIBKY Ta MATOBAHOT'O CKJIA, @ TAKOXK IIPH BUKOPUCTAHHI CBITIOBUX OTBOPIB Ik aepauii; Ha 0,9 — IpyH BUKOPUCTaHHI OPraHiYHOro CKIIA.
IIpumirtka 2. 3HaueHHs koedilieHTa 3amacy, siki Bkasasi B rp. 3-5, HajaHi Juis po3psAHUX JpKepel cBiTia. [Ipu BUKOPUCTaHHI JIAMIT pO3KaproBaHHS iX
cirig MEHOXUTH Ha 0,85,

Ipumirtka 3. 3HauenHs koedilieHTa 3amacy, siki BKa3aHi B I'p. 3, CJIiJ 3HHXKYBATH IIPH OAHO3MIHHIH po6oTi 32 mo3. 16, Ir — Ha 0,2; 3a mo3. 1B — Ha 0,1;
IIpU ABO3MiHHIT po6oTi — 3a no3. 16, Ir —Ha 0,15.

Ilpumirtka 4. 3nauenHs koedilmieHTa 3amacy 1 KiIBKOCTI YMCTOK Ul TPAHCIOPTHUX TYHENIB, SIKI BKa3aHi B T'p. 2, HaBENEHI 3 ypaxXyBaHHIM
BUKOPHCTAHHS TiJIbKU CBITUJIBHUKIB KOHCTPYKTUBHOI CBITIIOTeXHIYHOT cxemu [V tabmuui I'l, nomaTtka I'.

Ta6muus 1.9
3navenns koedinienra I,
BijHoLIeHHS BUCOTH 3HaueHHs KoedilieHTa 7,
lTpI/IMIH_[eHHﬂ, sKa
BUMIPIOETHCS BiJ{ CepenHpo3BakeHHH KOe(illi€HT BIIOMBAHHS CTEINI, CTIiH 1 MiIIOTH
W§§;$£26;:m pcep =05 pcep =04 pcep =03
HIKHBOI TPAHHLL YKCIo mpoIboTiB
CKJTIHHS JTIXTapsi ; :
H ,, no mmpunn 1 2 6’31 1 2 .31 1 2 ) .3
nporsory |y 1IBIIIE OinbIe 1 OisIbIIIE
2 1,7 15 1,15 1,6 14 1,1 14 1,1 1,05
1 15 1,4 1,15 1,4 1,3 1,1 1,3 1,1 1,05
0,75 1,45 1,35 1,15 1,35 1,25 1,1 1,25 1,1 1,05
0,5 1,4 1,3 1,15 1,3 1,2 1,1 1,2 1,1 1,05
0,25 1,35 1,25 1,15 1,25 1,15 1,1 1,15 1,1 1,05




Ta6muns J1.10

3navenns koedimicnra K

Tun nixtaps

3Hauenns koedinienra K,

CBITJIOBI ITPOPI3H B IUIOMINHI TOKPUTTS,

. . 1
CTpIYKOBI
CBITJIOBI ITPOPI3H B IUIOMINHI TOKPUTTS, 11
HITYYHI '
JlixTapi i3 HAXUJIEHUM JIBOCTOPOHHIM 115
CKJIIHHSIM (TparenieBuIHi) '
JlixTapi i3 BepTHKaJIbLHUM JIBOCTOPOHHIM 12
CKJTIHHSIM (TIPSIMOKYTHI) '
JlixTapi i3 OTHOCTOPOHHIM HaXHJICHUM 13
CKJIIHHSIM (1Le/TH) '
JlixTapi i3 OTHOCTOPOHHIM BEPTHKaJIbHUM 14

)

CKJTIHHAM (IIIe/In)




