MIHICTEPCTBO OCBITU  HAYKU Y‘KPATHH
AEP)KABHNM BUIITNN HABYAJIBHWUHN 3AKJIAJL
«HAIIIOHAJIbHUU I'TPHUYNN YHIBEPCUTET»

pHU 2

S 2
N (3
5& 1/891% 2

(ANAIRNNRNNN] Alpnannupnlung

% i3

<
‘Bppcw

T'EOJIOTOPO3BIAYBAJIbBHUN ®AKYJIBTET

Kadgenpa rigporeoJiorii Ta iH:KeHepHOI reoJ10rii

H.O. MakcumoBa-I'ynsieBa, €.A. lepcTiok

MOBYA0BA IH)KEHEPHO-TEOJIOTTYHUX PO3PI3IB
METOJIAYHI PEKOMEHJIALII JJISI IPAKTUYHUX 3AHSTH
3 AMCUUTUITHU
«IH)KEHEPHA I'EOJIOTIS1»

JUIs CTyneHTIB crermianbHocTi 103 «Hayku nmpo 3emimro»

JIHITTpOTIETPOBCHK
HI'Y
2016



MIHICTEPCTBO OCBITU  HAYKU Y‘KPATHH
AEP)KABHNM BUIITNN HABYAJIBHWUHN 3AKJIAJL
«HAIIIOHAJIbHUU I'TPHUYNN YHIBEPCUTET»

T'EOJIOTOPO3BIAYBAJIBHUN ®AKYJIBTET

Kadeapa rigporeoJiorii Ta iH»keHepHOI reoJI0rii

HOBYAOBA IHHKEHEPHO-T'EOJIOT'TYHUX PO3PI3IB
METOJAWYHI PEKOMEHJIALII 1JIS1 IPAKTUYHUX 3AHATH
3 IMCIUIIJITHHU
«IH/KEHEPHA I'EOJIOI'TA»

Uit cTyAeHTiB crienianbHocT 103 «Hayku npo 3emiato»

JIHITTpOTIETPOBCHK
HI'Y
2016



[ToOymoBa 1HXKEHEPHO-TEOJIOTTYHUX PO3pi3iB. MeToauuyHl peKoMeHIaIli s
NPAKTUYHUX 3aHATh 3 TUCUUILTIHU «|H)XEHEepHa T'eoJIoTish» JUIsl CTYACHTIB CIEliaIbHOCTI
103 «Hayku npo 3emmo»/ H.O. MakcumoBa-I'ynsieBa, €.A. lllepctiok; M-Bo oCBITH 1
Hayku Ykpainu, Ham. ripu. ya-1. — [.: HI'Y, 2016. — 17 c.

ABTOpH:
H.O. MakcumoBa-I'ynsieBa, KaHJ. TeXH. HayK, noil. (Betyn, po3ninum 1, 2);
€.A. lllepcrtiok, acuct. (domaTkn).

3aTBepuKeHO 10 BUJAaHHS penakifiiinoo paaow IBH3 «HI'Y» (nporokon No
Bil __. . ) 3a NoJaHHsAM MeToAu4HOi komicli cremianbHocTi 103 «Hayku npo 3em-
moy(ripotokon Ne 1 Bim . . p.)

MeTtonuuHi peKoOMeHaaIlil MPU3HAYEHO JIJIi CAMOCTIMHOI pOOOTH CTYJIEHTIB CIie-
miansHocTi 103 «Hayku npo 3emito» mij yac BHBUEHHS HOPMATUBHOI JUCHUIUIIHU
«IH)KEHEPHA T€0JIOT1s.

PO3riasitHyTo OCHOBM METOAMKHU MOOYJOBU 1HKEHEPHO-TE€OJIOTTYHUX PO3PI3IB MpH

BUBYEHHI 1HKEHEPHO-TEOJIOTTYHUX YMOB AUISHOK JUIsl OyIIBHUITBA THX YU 1HIIMX CIO-
pyn. HaBeneno mpukiaa moOyqoBU 1HXKEHEPHO-TEOJOTIYHOrO po3pi3y Ta YMOBHI rpa-
(1yH1 TO3HAYEHHS B 1HKEHEPHO-TEOJIOTTUHIN TOKyMEHTAITI].

PexomeHnpaliii opi€eHTOBaHO Ha MiABUILIEHHS €(PEKTUBHOCTI CaMOCTIMHOI poOOTH
CTYJIEHTa ITPU BUKOHAHHI IPAKTUYHUX POOIT.

BianoBinaneHuii 3a BUITyCK 3aBijlyBay KadeapH TiIporeosiorii Ta iHKeHEepHOi re-
0JIOT1i, A-p TexH. HayK, npod. JI.B. Pyngakos.
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Beryn

OCHOBHOIO IO METOAMYHUX PEKOMEH Al € popMyBaHHS YMiHb Ta HABUYOK
oOpMIIEHHSI TEXHIYHOI 1H)XEHEPHO-TEOJIOTIYHOI JOKYMEHTallli depe3 BUKOHAHHS CTY-
JIEHTaMH BIIpaB 13 MOOYI0BH 1HKEHEPHO-TEOJIOTTYHUX po3pi3iB. HaBeneHo ocHOBH Me-
TOMUKH TOOYJOBH 1HXXCHEPHO-TEOJOTIYHUX PO3PI3IB MPU BUBYCHHI 1HXKEHEPHO-
re0JIOTIYHUX YMOB AUISHOK JJIsi OYAIBHUIITBA THX UM IHIIUX CHOPY/I.

Pe3ynbpTaTi 1H)KEHEPHO-TCOJIOTTYHUX BUIITYKYBaHb MOBHHHI MICTUTH JIaHi, HEOO-
X1AH1 111 BUOOPY THUITy OCHOB Ta (pyH/IaMEHTIB, BUBHAUEHHS MIMOMH X 3aKJIaJeHHS U
PO3MIpIB.

3 METOI0 JOTPUMAaHHS OJIHAKOBOCTI MPHU CKJIaJaHH1, OPOPMIICHH] Ta KaMepaIbHiil
00poO111 MaTepianiB BUIIYKYBaHb PO3po0IIeH] yHI(IKOBaH1 (POPMU TEXHIYHOI JOKYMEH-
TaIlil 1HKEHEPHO-TEOJIOTIYHMX 1 rifgporeonoriunux pooit [1,4]. Kamepanbna oOpoOka
MarepiaigiB O3HA4ya€ y3arajbHEHHS pE3yJbTAaTiB BUBUCHHS W aHali3y 1HXKEHEPHO-
reoJIOTITYHUX YMOB TEPUTOPIN y BUIIsAAI Tabauub, rpadikiB 1 po3paxyHkiB. [IpoekTy-
BaHHSI OCHOB CIIOPY/J 0€3 OIIHKH 1HKEHEPHO-TE€OJIOTTYHIX YMOB Ha OCHOBI 1HKEHEPHO-
r'€0JIOTIYHOTO PO3pi3y, ab0 MpH 11 HEIOCTATHROMY PiBHI € HegomycTUMuM [1].

["eonoriyHl po3pi3u CKIAAIOTHCS B3JIOBXK KOHTYPIB CIOPYI, MO OCi KOKHOTO
0JIOKY, TI0 OCSIX KamiTaJIbHUX OKPEMHUX HEeCy4yHuX CTiH. Jlesiki 3 HUX CIYTYIOTh BUX1THOIO
CXEMOI0 ISl pO3paxyHKIB, €Kl — I'€0JOrIYHOK OCHOBOIO, HA SIKI MO3HAY€Hi BpI3y-
BaHHSI CIIOPY/I, TIMOMHU 1X 3aKJIaJIEHHS TOIIIO.

TOYHICTh TEOJIOTTYHOTO PO3PI3y XapaKTEPU3yETHCS HOTO MMOBHOTOIO, TOOTO BU/II-
JIEHHS BCIX I1apiB, NPOUIAPKIB, 30H BUBITPIOBAHHS, MIJIBUILEHOT TPIIIMHYBATOCTI, TOPH-
30HTIB TIJ36MHHUX BOJI HE3aJEKHO BIJ] iX MOTYKHOCTI i BUTPUMAHOCTI 32 MPOCTATAH-
HSIM; TOYHICTIO (hIKcallli MOJIOKEHHSI T€0JIOTTYHUX TPaHUIlb, TOOTO MOJOXKEHHS MOKP1B-
Ji, MiZOIIBH, PO3MOBCIOKEHHS 33 IPOCTIATaHHM IapiB, JiH3 1 T.1. [2].

Martepianu po3BigyBaHb MPHU 1HKEHEPHO-TEOJIOTTYHUX BUIITYKYBAHHSIX € BaXKIIHU-
BUMH JOKYMEHTAMH, SIK1 CIIYTYIOTh JJIsi OOIPYHTYBaHHSI IPOEKTIB OyAb-SIKUX CIIOPY[ Ta
THKEHEPHUX POOIT, OTXKE, 11l TOKYMEHTH MalOTh OYTH MaKCUMaJbHO TTIOBHUMU W TOYHU-

MH.



1. 3arajabHi MOJIOKEHHSA

[HXeHepHO-Te0I0T1YH1 PO3pi3U CKIAAAIOTHCS 3a 3pa3KoM, SIKUW HaBeJIEHO B J10/1a-
TKy 1. [Ipu ckiaganHi riporeosoriyHux 1 reOXiMIYHUX PO3pi3iB JOTPUMYIOTHCS THUX e
IIpaBUJI, 110 U IMiJ1 Yac CKJIaIaHHs 1HKEHEPHO-TEOJIOTTYHUX PO3Pi3iB.

Po3pi3u ckianarThes 3711Ba-HAPaBo, 3 MIBAHS Ha MIBHIY; PO3PI3H Yepe3 JTOJUHU
PIYOK CKJIQMArOTh TaK, MO0 JiBHiA Oeper piuku OyB Ha po3pi3i JiBOPYY, MPaBHi — Ipa-
BOpydY. Po3pi3m, 110 nmepeTHuHaroTh CKEJIbHI IPYHTH, MOBHHHI MaTH OPIEHTYBAaHHS 3a
CTOPOHAMH CBITY.

Ha imxeHepHO-TeoNoriyHii KapTi abo TomorpadiuHoMy IulaHl po3pi3u Biamiva-
IOThCSl BiJl BUPOOKHU 10 BUPOOKU IPSAMOIO CYIIILHOIO JIiHI€I0, TOBIIMHOKW 0,7 MM, Ki-
HEIlb K0T IO3HAYAETHCS CTPIIKOIO, 3 HyMepalli€o 3a mopsakoM mooymosu I - I, IT - II°
TOIILIO.

OnTuManabHUM BEpTUKAIBHUI MaciiTad po3pi3iB MOBUHEH BIJIPI3HATHUCS Bid TO-
pU30OHTaNBHOrO OB HIK y 10 pa3iB npu rOpU30HTAIBHOMY 3aJISITAHHI Ta HE OUIBII
HIXKY 5 pa3iB MpU MOXUIIOMY 3aJIATaHHI IIapiB.

['opuzoHTanbHUil  MacmiTad MoOXK€  BIANOBIZATH  MaciuTtady  1HXKEHEpPHO-
reoJIOTIYHOT KapTh ad0 TomorpadiyHoro miany, abo 3aCTOCOBYIOThCS CyMIKHI MacITa-
ou.

Ha po3spizax maroTh OyTH MOKa3aHi ripHUYl BUPOOKH, iX HOMEPH, BIAMITKH TUpiia,
Micist Bi10Opy mpoO IPYHTIB 1 BOJU, MPOBEJCHHS MOJILOBUX BUIIPOOYBaHb IPYHTIB, Jii-
TOJIOTIYHMM CKJIaJ 1 CTAH IPYHTIB, MEXI1 1H)KEHEPHO-T€OJIOTTYHUX €JIEMEHTIB Ta iX HO-
MepH, rpadikd CTATUYHOTO Ta AMHAMIYHOTO 30HAYBaHHS, PE3yNbTaTH Te0(i3nyHuX A0-
CJII/DKEHb Ta (QUTbTpAIliiHUX BUTTPOOYBAHb IPYHTIB.

HeoOxigHo, 1100 po3Mipu apKyiiiB 3a0e3leuyBaid 3pyYHICTh BUKOPUCTAHHA
OpomrypyBaHHs. SIK TIpaBUIIO, BUKOPUCTOBYIOTHCS dopmatu A3, A4 3 «arb0OMHUM)

a00 «KHIDKHHAM PO3TalllyBaHHIM.



2. Topsinok noOy10BH iHXKEHEPHO-Te0JIOTIYHUX PO3Pi3iB

[Ipy moOy10B1 1HXKEHEPHO-TEOJOTTYHOTO PO3Pi3y CHiJl JOTPUMYBATHCS HACTYII-

HUX KpOKiB (IIpUKIag mo0y10BU HaBeleHO Ha cxemi y JlogaTky 1):
1. OGuparoTbcsa MacmTabu, HAMOUTBII 3pYy4UHl ISl 300pa’keHHs po3pi3zy. Maciirabu
(BepTUKATBHUHN Ta TOPU3OHTAIBHMIA) BKa3YIOThCS HaJ PO3Pi30M, ITCIIs Ha3BU PO3-

pizy (Puc. 1).

IHXXeHepHO-reonoriYyHmMm po3pia no NiHii I-I’

How MG opa. 11500
161
160I
159
158I
157
156'
1565
154I
163
152I
151
sl
149
148I
147I
Bua T:MHpool\gia CB. 55 Cs. 50 Cs. 51
A?ﬁbﬁi’fm v 160,20 160,70 160,00
BiacrtaHb, m 51,5 39,0

Puc. 1. [TowaTox oopmieHHs po3pizy

2. Po3pi3u 3 miBOi CTOPOHM OOMEXYIOTHCS IIKAJIOK BEPTUKAIBHOTO MaciiTady, 3a
BEJIMUMHY OCHOBHU SIKOTO mpuiimMaeTrbest 10 mm. JlomyckaeThest 0OMeKyBaTH po3pi3
mKajgamu 3 ABox OokiB. [llupuHa mkanu mae qopiBHioBaTH 2 MM. OCHOBa BEpTH-

KaJIbHOI IIKAJIM CIIMPAEThCA Ha TOPU3OHTANIBbHI rpadu, B IKHX BKa3yIOThCS HOMEpPHU
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BUPOOOK, aOCOMIOTHI BIAMITKY THPJ 1 BIACTaH1 MK HUMH. TOBIIMHA TOPU30HTAIb-
HuX psankiB 1 cm (Puc. 1).

3. BubynoByeThcst penbed moBepxHi Ha AULHIN. J[JI9 1IbOro BU3HAYAETHCS BIAMOBII-
HO 10 BUOpaHUX MaciTabiB BEPTHKAIBHOI IIKAJIN Ta TOPU3OHTAIBLHOTO MacIITady
IIOJIOKCHHS Ha apKyIlli TOYOK MEPETUHY JIiHIH po3pidy Ta ropu3oHTanei. Touku

3’€IHYIOThCS TIJIABHOO JiHI€0 ToBIMHOK 0,5 MM (Puc. 2).

IHXXeHepHOo-reonoriYyHnin po3pia no nixii I-I’

i M6 fopms. 1:500
161 /J//_\/\ _/‘\’—\
160' — ] B
159
158I
157
156I
155
154'
153 i
152I
151
150'
149 -
148I
147I -
Bua Ta bouep Cs. 55 Cs. 50 Cs. 51
AB. siam 160,20 160,70 160,00
BincTarb, M ‘ 51,5 39.0

Puc. 2. [To6ynoBa penbedy Ta ripHUYux BUPOOOK

4. Hanocstscs ripandi BupoOku. [lepira BupoOka 1o JiHii po3pizy 3 KapTu ad0 TOIO-
rpadiyHOi OCHOBU MEPEHOCUTHCA Ha apKylll po3pi3y 3 BpaxyBaHHSM aOCOIIOTHOT
BIIMITKH Tupia. Miciie po3TallyBaHHs HACTYIMHOI BUPOOKHM Ha PO3pi3l BU3HAUA-
€THCS TI0 KapTi Ta 3 BpaxyBaHHSM TOPU30HTAILHOTO MacmiTady po3pi3y Ta abco-
JIIOTHOI BIAMITKU TUPJIa IEPEHOCUTHCS HA po3pi3. TakuM ke YUMHOM BIAMIYAOTHCS

Ha po3pi3i rupia BCIX BUPOOOK, 110 3HAXOAATHCS HA JIiHI1 po3pidy. ['ipHUYl BUpOO-
7



KU TTOKa3yIOThCS IBOMA MapaJIeIbHUMH JTHISIMH, 10 MPOBOAATHCS OJHA BiJ OJTHOT
Ha BifcTaHi 2 MM (CBepAJioBHHA) Ta 5 MM (urypd-AyaKa); CYHUIbHUMHU JIIHISIMH,
SKIIIO BOHH 3HAXOATHCS Ha JIiHIi po3pi3y, Ta IITPUXOBUMH, SKIIO BOHHU 3HECCHI Ha
po3pi3 (Puc. 2).

[Topsin 13 HUKHIMM KIHISIMH JIIHIN JIIBOPYY T10-
Ka3yeThCsl aOCOJIIOTHA BiAMITKa 320010 BUPOOKH,
MpaBopy4Y — TMOWHA BiJl TUPJA BIANOBIAHO 10

N\

obpaHoro BepTuUKaiabHOTO MacmTady (Puc. 3).

N,

Mix niHisIMHU, IO MMO3HAYaI0Th BUPOOKH, BIJIINO- N

BIIHUMH YMOBHUMH To3Haukamu ([{omaTox 2) 149 0 _’4 11.0
’ y
CNIiJT TOKa3yBaTH KOHCHUCTCHINIO TJIUHHCTHUX, |
|

CTYIIHb BOJIOTOCTI MIIIAHUX I'PYHTIB Ta BOJOHO-

cHicTb (Puc. 3). Puc. 3 3a0iit BupoOku, BMICT
. . BOJIU B IPYHTax
CBepaJIOBUHU JUHAMIYHOTO W CTaTUYHOTO 30H-
JyBaHHS MOKa3ylOThCS HA PO3Pi3l OAHIEIO JIHIEIO, SKIIO BOHW BUKOHAaH1 MOOIU3Y
TIpHUYOT BUPOOKH.

HaHocsTbcs Mexi mnonepeaHbO BUAUICHUX 1HKEHEPHO-TE€OJIOTTYHUX €JIEMEHTIB
(ITE) cyuinpHuMH a00 MITPUXOBUMHU JiHIIMU TOBIIMHOIO 0,3 — 0,5 MM, B 3aex-
HOCTI Bij] iX 00rpyHTOBaHOCTI (Puc. 4). HuxHs Mexa po3pizy 0OMEeXyeThCs Haii-
o100 cBepIoBUHOI0. He MoXkHa 00MeEXyBaTH po3pi3 JiHIEO, 110 MOETHYE 3a-
001 ripHIYUX BUPOOOK.

Ha nepetuni mex II'E 13 KOKHOIO BUPOOKOIO JIBOPYY BiJl HET MPOCTABISIOTHCS a0-

COJIFOTHI BIJIMITKH MI1JOIIBH IIApy, IPaBOPYyY — IIIMOMHA BiJ TUpJia BUPOOKHU y Bij-

MOBITHOCTI J10 BUOPAHOTO BEepTUKAIBHOTO MaciTady (Puc.4).



IHXeHepHOo-reonoriYHM po3pia no AiHii I-I’

Bept. 1:100

H, m M-6 ropua. 1:500
161
160 g | 159,9
159

—158,2{f2;0 158:71 -2,
158
157 /
156 e 156,0 4:2
155 l

T—154;26.0
154 \153;8
15

152,7

147,2413,0

1

Bua Ta Homep Cs. 55 Cs. 50 Cs. 51

BUPOGKM |

Abc. Biam.
S 160,20 160,70 160,00

BigcraHb, M 51,5 39,0

Puc. 4 Mexi sBuniiienux II'E

9. Ilo koxHii BUpOOIIi, IO PO3KPUBAE BOY, JIIBOPYY Bija HEl MOBHHHA OYTH MOKa3a-
Ha a0COJIIOTHA BIJIMITKA YCTAJICHOTO PIBHS MiA36MHHUX BOJ 1 J1aTa 3aMipy, IpaBo-
py4 — rmbuHa 3ansraHHs. [omokeHHs piBHS MiI36MHUX BOJI TOKA3y€ThCS MTPUX-

MYHKTUPHOIO JIiHi€0 ToBIMHOI 0,5 MM (Puc. 5).

155,7 w||5,0 s i S e N

B R A SRR T 15.04.15

15.04.15

Puc. 5 [lo3HaueHHs piBHS MiA36MHUX BOJ



10.JliTronoriunuii CkjaJ TIPYHTIB TOKa3ye€TbCA IUTPUXOBUMH 3HaKamu. [lpukmanu
IITPUXOBOK I HAaWOLIbII BUKOPUCTOBYBAHHUX THUIIB IPYHTIB HaBeAeHO B Jlonart-
Ky 2. ['ycToTa mTpUXOBKH 3aJ€KUTh Bl pi3HOBUAY IpyHTIB (Puc. 6). Ha doni mo-
3HAYEHHS JITOJOTIYHOTO CKIAAy PIAKUMHU HAKJIaJCHWMHU 3HaKaMH JO0JAaTKOBO Ha-
HOCSITbCSI HAaMOLIBIIT XapaKTepHI 0COOJMBOCTI IPYHTIB — I'YMYCOBaHICTh, pi3HOMa-

HITH1 BKJIIOUCHHS, 3aCOJICHICTh 1 T.1. [3].

e

e

Puc. 6 Ilo3HaueHHs JIITOJOTTYHOIO CKIIALy TPYHTIB

11.Buxkonyerbcs nHyMmepaiis Buauienux I['E  3ropm  goHM3y 3a 1HXKEHEpHO-
re0JIOTTYHUM PO3Pi30M Ta MOMIIIAETHCS B KoJio (Puc. 7a).

12.Tlo3HauaeThCs BIK Ta T€HE3UC TPYHTIB y BIAMOBLAHOCTI 10 MPUHHATOI CTpaTUrpa-
¢iunoi cxemu (Jlomatok 3) Ta momimaerbes B pamku (Puc. 70).

13.Micus BimOopy 3paskiB IPYHTIB Ta MPoO BOIAU 300paKyIOThCS Ha BIiJIMOBIIHHUX
rMOWHAX TMPaBOPYY BIiJ TMO3HAYEHHsI TIPHUYOiI BUPOOKH, MICISI MPOBEACHHS
MOJIbOBUX BUNPOOYBaHb IPYHTIB — JIIBOPYY [3].

14 .Tloxa3HUKH AMHAMIYHOTO, CTATUYHOTO 30HyBaHHS Ta 1HINI Tpadikd KapoTaxy

CBEPJIOBUHU HAHOCSTHCS MPaBOPYY BiJl HET JIIHI€I0 TOBIIKUHOIO 0,3 MM.

10



15.BUKOHYIOTHCSI YMOBHI TO3HAYEHHS /10 PO3Pi3iB, BAKOPUCTOBYIOUH JiI0Ul CTaHAap-
™ (Jomarok 2, 3) [3]. BoHr moMmimarmThes Ha MEPIIOMY apKyIi po3pizy abo Ha
OKpeMoMYy apkymii. Ha pemrri apkymriB poOUThCS MOCHUIAHHS Ha apKyIl i3 yMOB-

HHMMH ITO3HAYCHHAMM.

702y .t |[T ﬁ///?—///?>
159,91 fo; ' eQ,, 2
[ [ TTT
V'de
..aQ”_'.". .....
a) 0)

Puc. 7.3pa3ok mo3HaueHb Ha 1HKEHEPHO-TEOJIOTITYHOMY PO3Pi3i:
a) HOMEpIB 1H)KEHEPHO-TEOJIOTTYHUX EJIEMEHTIB
0) BiKy ¥ reHe3HCy I'PYHTIB

B ocTaTouHOMY BUTJISA/II IHKEHEPHO-TEOJIOTTUHUN pO3pi3 HaBeneHo B JogaTky 1.

11



Crucok mitepatypu

. JIBH A.2.1-1-2008. MmxeHepHble U3bICKAHUS IJI1 CTPOUTEIbCTBA. — [BBeme-
HeI ¢ 2008-07-01]. — K. : MUHHCTEPCTBO PETHOHAIBHOTO PAa3BUTHS M CTPOU-
TenbcTBa YKpaunsbl, 2008. — 75 ¢. — (l'ocynapcTBeHHBIE CTPOUTENIbHBIE HOPMBbI
YKpaunsi).

. ICTY B B.2.1-2-96 Ipynru. Knacudikanis. — [Uunnuii Big 1997-04-01]. —
K. : lep>xaBHUM KOMITET YKpaiHU y ClipaBax MiCTOOYAyBaHHS 1 apXITEKTypH,
1996. — 25 c. — (epxaBHuil cTangapT YKpaidu).

. ACTY b A.2.4.-13-97 YmoBHi rpadiuHi MO3HAYEHHS B JOKYMEHTAIIli 3 1HXe-
HEPHO-TCOJIOTIYHMX BHUINYKYBaHb. — [Yunauii Big 1997-09-15]. — K. : [ep-
YKaBHUN KOMITET YKpaiHU y cripaBax MICTOOYJyBaHHS 1 apxiTekTypu, 1997. —
24 c. — (lepxaBHuii cTaHgapT YKpainu).

. Ilocobue mo coctaBieHUI0 U OPOPMIICHUIO TOKYMEHTAIIMU WH)KEHEPHBIX M3bI-
CKaHUM JJIs1 CTPOUTENBCTBA. HacTh 2. IH)KEHEPHO-TEOJIOrMYECKUE U TUAPOTe0IIO-
rudeckue usbickanus (k CHull 11-9-78) TTHUMUNC Tocctposi CCCP, Mocksa,
1986 (ITociOuuk 31 ckiagaHHs Ta OOPMIICHHS JOKYMEHTAIlli 1H)KEHEPHUX BU-
ITyKyBaHb I OyaiBHUIITBA. YacTuHa 2. [H)KEHEHO-TE€OJIOT1UHI Ta T1APOreosio-

Ti4HI BUIITYKYBaHHS).
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Jonarok 1 (apkym 1)
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1559y
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Honarox 1 (apkym 2)

YMOBHI MO3HAYCHHSA

Hacunuuit rpyHT

[ pyHTOBO-POCIMHHUIA 1Iap

CyrimHOK ManeBo-XKOBTHIA, JECOBUAHUI, MAKPOIIOPUCTHI, TBEPIAUI

[Ticok cipuii, MIJIKH, KBapIIOBHH, CEPEIHBOT IIUIBHOCTI, BOJOHACH-
YyeHUHU

CyrJIMHOK CipyBaTO-KOBTHH,3a1COYCHUI, M’ IKOTUTACTUYHOT Ta
IUTMHHOILJIACTUYHOI KOHCUCTEHIT

['ene3uc Ta BiK IPyHTIB

Howmep IT'E

BypoBa cBepnoBuHa
JiBOpYY: abC. BIIM. MiJIONIBH I1apy Ta BUOOIO CBEP/JIOBUHH;
paBopyY: IIIMOWHA IM1I0IIBY IIapy Ta BUOOIO CBEP/IJIOBUHHU.

JiBOpYY: abC. BIIM. YCTAJICHOTO PIBHS MII3EMHUX BOJI, JIaTa 3aMipy;
paBopyY: rIIMOMHA MiIOUIBU PiBHS MIJ3€MHUX BOJ.

CrtaH I'pyHTIB

- MaJIOBOJIOT1 Ta TBEPA0i KOHCHUCTEHIIIT;
- M’SIKOIUIACTUYHOT KOHCUCTECHIIIT;

- BOJIOHACUYEH].
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JomaTok 2

YmoBHI rpadgivHi No3HAYEHHS B iH/KEHEPHO-Te0JIOTIYHINA JOKyMeHTaLil

YmoBHI rpadgivHi mo3HaYeHHsI OCHOBHUX BH/IB IPYHTIB

ITo3naueHHs HaiimenyBaHHs ITo3nauenus HaiimenyBaHHs
T X : .
D AneBpomiT JlecoBuii CYIJIMHOK
fain £\ .
L\
- AHT1IpUT Meprens
e Aprimit LB ITicok rpaBeucTHii
A v AV . S5 @ iRt Ta .
- bpexkuis (K) ITicok kpynHuii
o P . »
PGS Banynn () [Ticok cepennin
1 [Ticok npi6HMI
1 Bannsax ; AP
[ (M1TKHI)
[anbka (m) I[Ticok nuIyBaTHii
e ofoeosne o o
I'mc GEED ST [TickoBuk
= IIla HTOBO-
['muna P TPy .
POCIMHHUN
I'pasiit Cyrnunoxk
t : o
L ['panir CyrimHOK MOpPEHHHUIM
| — : :
- Jlonomit Cymicok
R XopcTea CyTicoK MOpEHHUIA
. e01Hb (11e0eHNUCTHI
Kperina v i (1
- TPYHT)
T . . .
1] JlecoBuii Cymicok TexHOTeHH] IPYHTH
|
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YmoBHI rpadgivHi No3HAYEHHS! KOHCUCTEHIIII Ta CTyNeHsI BOJIOIOCTi IPYHTIB

HajimenyBaHH# . Cryninb
ITo3nauennsn Koncucrenuis .
IPYHTY BOJIOTOCTI
CyIiCcOK, CyIJIHu-
= y > OYT Trepna -
= HOK, T'JIMHA
ITicox - MaioBonoruit
= CyriuHOK, TJIMHA HamiBTBepaa -
CyriavHOK, TJIMHA TyromnactuyHa -
Z Cymicok [InactuyHa -
Z ITicox - Bonornii
N CyrnuHOk, riimHa | M’gKormiacTuyHa -
= CyrnuHok, riimHa | [InmHHOIMImacTuyHa -
CyrinvHOK, TJIMHA [inaHa -

ITicok

Hacnuenuit Bozioro

YMmoBHi rpadgivyHi no3HAYEHHA
XAPAKTEePHUCTHUK JITOJOTIYHUX 0COOJIMBOCTEN I'PYHTIB
(300paxyroTh p1AKUMHU 3HaAKaMU Ha (POH1 YMOBHHX MO3HAYEHB BU/IIB IPYHTIB)

Ilo3Hauennsa

HaiimenyBaHHs

I'muHuCTICTD

['ymycoBaHicTh

3arirncoBaHiCTh

3aKkapCTOBAHICTh

BanHakoBIiCTh

ITickoBHUCTICTH

I'paBenucricTh

TpimMHyBaTICTh
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JomaTok 3

I'eoxpoHoJ10TiYHI Ta reHeTHYHI IHIeKCH IPYHTIB

I'eoxponoJioriuna Tadauus

Epa Ilepion (I;f[oe)gc)
KaliHo3oiicbka quBepTHHHIfﬁ Q@ — Quw)
K7 Heorenoswii N (Ng;Ny)
[TaneorenoBuii P (P —B))
Me3so30iicpKa erﬁﬂomiﬁ K (Ky; Ko)
MZ FOpcrknii J(J1—J3)
TpiacoBuii T(T,—T,)
[Tepmchkuit P (Py; Py)
KapboHoBuit C(Ci—Cy)
[Taneo3oiichka JIeBOHCHKHIA D (D;—Dy)
PZ Cuypilicbkuid S (51, Sy)
OpIOBUKCHKHIA O (0, —03)
KemOpiiicpkuii € (€. - €3)
ApxelicbKa
ITpoTepo3oiichka JloxemOpiii
AR-PR

I'eHeTH4HI iHAEKCH YeTBEPTUHHUX BIAK/IA/CHb

HajimenyBaHHs
OCHOBHHMX Ta 3MillIaHUX THIIIB Inpexc
YeTBEPTHHHMX BiIKJIa/IeHb

EnroBianbH1 e

JlemoBianpH1 d

[TpontoBianbH1 p

AroBiaJibpH1 a

Eomosi \Y;

Mopchbki m
EmroBianbHO-Aet0BiabHI e-d
AJTIOBIJIBHO-IEJTIOBIAJIBHI a-d
dmroBiorsIiaTbHI fg
EomoBo-nenroBianbHi v-d
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Maxkcumosa-I'yasieBa Hatanis OnexcanapiBHa
IlepcTiok €Brexis AHaTosiiBHa

MNOBYJAOBA IHHKEHEPHO-T'EOJIOTTYHUX PO3PI3IB
MeToau4Hi pekoMeHaaNil AJ1s1 NPAKTHYHUX 3aAHATH 3 JUCHHUILUTIHHA
«IH)XEHEepHA Te0JIOT1s»

JIs cTyaeHTIiB cneniaiabHocTi 103 «Haykn npo 3emutio»

Penakrop ...
[Tignucano go apyky . .2016 dopmar 30x42/4.

[Tamip odcet. Puzorpadis. Ym. npyk. apk. 1,5.
OO6u.-Bun. apk. 1,5. Tupax 50 npum. 3am. No

Hepxapanit BH3 «Hamionansuuii TipHAYn YHIBEPCUTET

49005, m. JIninponeTpoBchk, nipoct. K. Mapkca, 19.
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