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['mem6onbka JI.E. MeToanuHi pekoMeHAaIli Jisi CaMOCTIHHOT pOOOTH CTYICHTIB 3
HaBuaJibHOI auctuiulind «HapucHa reometpis. ImxenepHa rpadika» s CTYICHTIB
OCBITHBOTO piBHS «Mojoammuii 6akamaBpy» cremianbHoCTi 184 «ipaumTBoy, 2020. — 32
C.

MetoauuHi pekoMeHalii po3po0aeHO y BIAMOBIIHOCTI 10 poO0Y0i HaBYAIBHOL
nporpamu guctumuiian «HapucHa reomertpis. [mwkenepHa rpadika» s CTYISHTIB
OCBITHBOTO piBHA «Monoammii OakanaBp» croemianbHocTi 184  «I'ipHUUTBOY.
[Ipu3HadeHi 11 OCBOEHHS TEOPETHMYHOIO MaTepiaidy, HaOyTTS MPaKTUYHHUX YMIHb 1
HABUYOK, 1110 TIepen0avace mociaiJoBHE BUKOHAHHS MTPAKTUYHUX POOIT.

Po3pobnuKk:

JLE. TI'memOoupbka — KaHA. TEXH. HayK, JOLUEHT Kadeapu ray3eBoro
MalnMHOOyAyBaHHs, JlepkaBHUN yHIBEpCUTET « KUTOMUPCHKA MOMITEXHIKA.

Penenzeunrn:

H.O. banmumpka — KaHI. TEXH. HayK, JOIEHT, JOLEHT KadeApu TPHUKIAIHOI
MEXaHIKA Ta KOMIT FOTEPHO-IHTETPOBAHUX TEXHOJOTiH JlepKaBHOTO YHIBEPCHUTETY
«KuToMHpchKa MOTITEXHIKAY;

C.C. IcbkOoB — KaHA. TEXH. HayK, IOIECHT, NOIEHT Kadeapu MapKiieunaepii
Jlep>kaBHOTO yHIBepCUTETY «KUTOMUPCHKA MOTITEXHIKA.

PosrnsaHyto 1 pekoMeHAOBaHO Ha  3acigaHHl  kadeIpu  raay3eBOro
MaIMnHOOyayBaHHs poToKo Bif 27 ceprHs 2020 p. Ne7.



MIHICTEPCTBO OCBITU I HAYKU YKPATHU ©-20.08

JEPKABHUM YHIBEPCUTET < KUTOMHUPCBHKA MOJITEXHIKA»

Kuromupcebka
Cucrema ynpasiinns sikictio Bignosinae JJICTY ISO 9001:2015

noJiiTexHika

/184.00.1/MB
/OK 9-2020

Exsemnasp Ne 1 Apx 11/4
3MICT
[IEPEJIMOBA 3
YMOBHI [TO3HAUKU 5
1. 3ATAJIbHI IPABUJIA BUKOHAHHSI PO3PAXYHKOBO-TPAGIUHIX 6
POBIT
2. IHIUBIAYAJIBHI 3ABJIAHHS HA PO3PAXYHKOBO-TPA®IYHI POBOTU 10
3ABJJAHHS 1. 10
TOUKA B JIBOX IUIOILMHAX [TPOEKLIII
3ABJIAHHS 2. 14
TIPSIMA B CUCTEMI IJIOLLUH TPOEKII
3ABJIAHHSA 3 18
IEPETUH HOBEPXOHb ILJIOL{UHOIO
3ABJIAHHS 4 25
MOJIEJIb
3ABJJAHHS 5 31

HAPI3HE 3’ € IHAHHA




$-20.08
/184.00.1/MB
/OK 9-2020

MIHICTEPCTBO OCBITU I HAYKU YKPATHU
JEPKABHUM YHIBEPCUTET < KUTOMHUPCBHKA MOJITEXHIKA»

Kuromupcebka
Cucrema ynpasiinns sikictio Bignosinae JJICTY ISO 9001:2015

noJiiTexHika

Exsemnnap Ne 1 Apx 11/5

NEPEOMOBA

Hapucna reomerpisi, iHkeHepHa rpadika 3aiiMae OCOOJIMBE MICIE B CHCTEMI
npodeciiHoi MMITOTOBKH 1HKEHEPHO-TEXHIYHUX (axiBIliB CIEIaJIbHOCTI
184 «['ipHULITBO», OCKIIBKM BOHA € MIAIPYHTAM Jis ONaHyBaHHA NpodeciiiHo-
OpIEHTOBAaHUX NUCHIMIUIIH. Y TOW K€ 4Yac, BOHA € OJHIEI0 3 MEPIIMX 1HXXEHEPHUX
JTUCIUIUTIH, 10 BHUBYAIOTHCS CTYJEHTAMU BHUINMX HaBYAIbHMX 3akianiB. Kypc
1HXKEeHEpHOI Tpadiku 0a3yeThCs HA TCOPETUUHUX Ta MPAKTUYHUX OCHOBAX HAPUCHOI
reoMeTpii, sika po3polisie mMeToau ToOyAoBH rpadidyHUX MOJEIEH TPUBUMIPHOTO
IPOCTOPY Ha IUIOLIUHI.

Mema i 3a60annA 6UBUEHHA OUCUUNIAIHU — TIONSTAE Y PO3BUTKY IPOCTOPOBOrO
MUCJICHHS Ta 3A10HOCTEN 10 aHaIlI3y TEOMETPUYHHUX (POPM, 3aCBOEHHI OCHOBHHX IOJIOKEHD
CTaHJAPTIB, ONTAaHYBaHH1 KPECICHHSM SIK 3aco00M Tiepeayi rpadivnoi iHdopMmarii.

T'onoeHi 3a80annsa oucuuniinu:

— JIaTH CTYJEHTaM HEOOXITHI TEOPETHUYHI 3HAaHHSA 13 3aKOHOMIPHOCTEH IOOYI0B
MpOCTOPOBUX (POPM (CYKYITHOCTI TOUOK, JIIHIM Ta MOBEPXOHK) Ha TUIOIIKHI;

— cdopmyBaTH MpaKTUYHI HABUYKW 11100 BHKOHAHHS 300pa)KE€Hbh PI3ZHOMAHITHUX
CHOJTy4eHb TEOMETPUIHUX (HOPM Ha IIIONINHI, @ TAKOXK YMITH MPOBOIUTH JTOCIIIKEHHS
Ta iX BUMIPIOBAaHHS, TIPY IIbOMY, ITPUITYCKAIOUH TIEPETBOPEHHS 300paKEHb;

— PO3BHUTH y CTYACHTIB MPOCTOPOBE MUCJICHHS, PO3B’SI3yI0YM MaTeMaTHUYHI 3a/1a4i B
rpadiuHiil iHTepHIpeTanii;

— HaABYUTHU CTYJICHTIB CTBOPIOBATH MPOEKIII 00’€KTa, SIKWM BIJMOBiAaB OU Hamepes
3aJlaHUM F€OMETPUYHUM Ta THIIUM BUMOTaM;

— PO3KpUTH TEOPETUYHI OCHOBM TOOYyJOBH 300pakeHh HAa MAaIIWHOOYIBHHX
KpECJICHUKaxX, HEOOXiJH1 JJisi IX BUKOHAHHS 1 YWUTAHHS Ha OCHOBI METOJIB
NPSIMOKYTHOTO MPOEKITIFOBAaHHS;

— cdopmyBaTH NMPaAKTUYHI HABUYKU OOPMIICHHSI TEXHIYHOT JOKYMEHTAIIIT;

— HABYHTH CTYJCHTIB mpairtoBatH i3 ctangaptamu CKJI Ta J0BITHUKOBOIO JTITEPATYPOIO;

— PO3BHUHYTM Y CTYAEHTIB TBOpYl 3A10HOCTI, YMIHHS B1J0Opa)kaTu BJACHI 11ei 3a
JIOTIOMOT 010 300pakeHb, CHOPMYBATH IHTEPEC A0 HAYKOBO-IAOCIITHUIILKOI pOOOTH,
a TaKO)X CAMOCTIMHICTb Ta BIAMIOBIAIBHICTh Y POOOTI.

[Ticns omanyBaHHS Ii€T AUCIMIUTIHA CTYACHT IIOBUHEH 3HAMU.

— MeToau mo0ya0BH 300pakeHb MPOCTOPOBUX 00'EKTIB HA IUIOIIHHI,

— cnocoOu po3B'sa3aHHs 3a]1ay, 110 MOB'SI3aHHI 13 TPOCTOPOBUMHU 00'€KTaMU;

— crnocoOu 1mo0y0BH 300pakeHb TEXHIYHUX JIeTaJIeH, BUPOOIB TOIIIO;
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— OCHOBHI TOJOXKEHHS CTaHAAPTIB 100 OPOPMIICHHS Ta BUKOHAHHS KPECIICHUKIB,
CXEM 1 TEKCTOBUX KOHCTPYKTOPCHKUX JIOKYMEHTIB;
ymimu:
— aHam3yBaTu (OpPMHU MPEIMETIB;
— BH3HAYATH IOJIOKEHHS Ta HATYypaJIbHI BEJIMYMHU 1X €JIEMEHTIB, BIJICTaHI MK HIMU;
— BUKOHYBATH 1 YMTaTH 300paKEHHS MPEAMETIB HA OCHOBI METOMY MPSIMOKYTHOIO
MIPOEKIIIFOBAHHS;
—  BUKOHYBAaTH KPECJICHUKH JIETaJICH, 10 BXOASATh JIO CKJIAAaHOI OJTMHHUIIL;
— BUKOHYBAaTH 1 YUTATH KPECICHUKH 32 CIEIIATBHICTIO.
3aBAaHHSAM BHBUEHHS HApUCHOI TreoMeTpii, I1HKEeHEepHOI rpadikd € TaKoxXK
dbopMyBaHHS Y CTYJICHTIB JIOTIKM HAYKOBOTO MHCJICHHS, CUCTEMHOTO PO3YMIHHS 1
CIOPUMHATTS MaTepially y B3a€MO3B’SI3KY 3 IHIIUMHU HaBYAIBHUMH JIUCUUILIIHAMU Ta
BUPOOHUYHUM JIOCBIJIOM, YMIHHSM aHATI3yBaTH 300pakeHHS Ha KPECICHUKAX.

Ta0munga 1
YMOBHI IO3HAUYKUA
Ne 3/m HasBa YMoBHA mo3HaYKa
B cucmemi npamoxymmuux npoexyii
1 OCHOBHI IJIOIMHY MIPOEKIII: TOPU30OHTAIbHA I abo H
(dbpoHTaAIbHA 1 “V
npodiTbHA 13 “W
2 JlogaTKOBI IJIOIIMHYU ITPOEKIIII QT,0Q..
3 ITouyaTok ocel MPoeKITii (0]
4 Oci npoeKITid Ha KPECICHHI X, Y, Z
5 Oci npoeKIIiH MpH 3aMiH1 TIOIIHH IPOEKITIH X1, X2...
6 Touku B HaTypi (po3TallIOBaHI B IIPOCTOPI) A B S ... LI
7 [Tpoexk1ii TOUOK HA OCHOBHUX IUIOLIMHAX
NPOEKIIii: TOPU3OHTAIBHI A1, B1 ...11,21 aboa, b ... 1,2
bpoHTaTbHI A2, B2 ... 12,22 abo a', b ...1", 2'
podiIbHI Az, B3, ... 11,21 abo a” b" ... 1"2"
8 ITpoexkiii TOYOK Ha JOJATKOBI TUTOIIUHH TIPOEKITII Aa, Ba, .... abo ae, ar
9 Touku Ha PO3rOpPTKAX A° BO ...
10 [Tpsimi iHIT OKpEMOTO TIOJIOKEHHS (B TIPOCTOPI 1
Ha KPECJIeHH1): TOPU30HTAJIbHI H(hi. h2) abo G(g, g)
(bpoHTaNBHI F(f1. f2) F(f, )
npodinbHi J(js, j2) 3G, i)
11 [Tnommuua: y mpocTopi P R, O ..
Ha KpeCJICHHI p1, P2 ... p, p’
12 CI1iiy TUIOIIMHU Y TIPOCTOPI Gp, Fp
13 Ciiu TUTOIIWHY Ha KPECIIeHHI Op, 9o, Fp, fp ...

14 [Tnocki kyTn a, B,y
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Ymoeni nosnauenns onepauyiii (3naxu)

15 [TepneHUKYIAPHICTD L
16 [TapanenpHICTh I
17 36iraroThCs =
18 [TepeTnH ABOX I€OMETPUYHUX CIICMECHTIB X
19 Kyt £
20 [Tpsimuii KyT b
21 TpukyTHHUK A
22 HanexHictb €
23 IMoxi0HiCTE 0

1. 3aranbHi npaBMna BUKOHaHHA
po3paxyHKoBO-rpadiyHMX pooiT

VY BIANOBIAHOCTI 3 [JIIOYUM HaBYAJIBHUM IIJJAHOM 13 HApPUCHOI TeOMETpii,
1HXEHEPHOI Tpadiky nepeadadaroThCs JEKIIil 1 TPaKTUYHI 3aHATTS, CAaMOCTIHHA po0oTa,
dKa BKJIIOYa€ BUKOHAHHA PO3pPaXyHKOBO-rpaiuyHUX poOiT, 3amik. Jo 3amiky
JIOITYCKAIOThCA CTYJICHTH Y SIKUX PO3paxyHKOBO-TpadiuHi poOOTH BUKOHAHI 1 3aXUIIICHI.
S0 mijx yac 3aXUCTy BCTAHOBIICHO, 110 PO3PaXyHKOBO-TrpadidHi poOOTH BUKOHAHI HE
CaMOCTIITHO, TO CTYJICHTOB1 BUJAETHCSI HOBE 3aB/IaHHS.

['pacdiuni poboTH — OCHOBHHI 3aci0 13 3aKpIIUICHHS TEOPETHYHOTO Marepiany 1
3M00YTTS MPAKTUYHUX HABUYOK BUKOHAHHS KPECICHUKIB.

Koxxna pospaxyHkoBo-rpadiuHa poboTa ysBIsS€ 0000 Halip KpPECICHHKIB,
BUKOHAHUX 3a I1HJAMBIAyaJbHUM 3aBJaHHSIM 1 OQGOPMIICHUX Yy BIJAMOBIIHOCTI 3
BUKJIaJICHUMHU BUMOTaMH. 3aBJIaHHS Ha PO3PaxXyHKOBO — TpadiuHy poOOTYy MOBHUHHO
BIJIIOBIJTaTH HOMEPY BapilaHTa, SKUM BU3HAYAETHCS, SIK HOMEp 3alucy MpPi3BHINA
CTYJICHTA 3a CIIICKOM Y XypHaJi (/i 3204H0i (JOpMHU HABYAHHSA —3a TabmuIero 2, 3a
JIBOMA OCTaHHIMH MUpamMu 3a7T1KOBOI KHIKKH).

VYcl KpeciaeHuKH, 10 BXOAATh JO CKIAAy pO3paxyHKOBO-TpaiuHHX pOOIT,
O(QOpMIISIIOTHCSL 3TIIHO 3 JIIOYMMH CTaHaapTamu: (opMar KpecICeHUKAa MOBUHEH
Bignosimaty ['OCT 2.301-68, macmradbu I'OCT 2.302-68, mimii 'OCT 2.303-68,
marcu 'OCT 2.304-81, ocuoBuuii Harmc — I'OCT 2.104-68.

B rpadi «llo3HaueHHs MOKyMEHTa» OCHOBHOT'O HAIMKCY BIHUCYETHCS JIITEPHO-
YHCIIOBE CIIOTYYCHHS.

Hanpuknad: 18 FE. 442 001. 002 —XX
ne 18 — crenianbHicTh; [E — ripHUY0-eKOJOTIYHUN (DAKYJIBTET;

4 — texHiuHl HayKu; 42 — po3paxyHKOBO-TpadiuHi podbOTH;
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001 — Homep Temu (mepmia Tema); 002 — HOMep po3paxyHKOBO-TpadivHOT poOOTH
(mpyra po6ota); XX — HOMep BapiaHTa.

Kpecnennku po3paxyHKoBO — rpadiuHux poOiT MoTpiOHO CKiIagaTu A0 (Gopmary
A4 (297x210), 03m00WTH TUTYJIHHUM apKyIIeM Ta CKPIMUTH. TUTYIbHUN apKyIl
PO3paxyHKOBO — TpadigyHuX poOIT 0hOPMIIIOETHCS 3TiAHO 3pa3Ka y BIAMOBIIHOCTI 3
I'OCT 2.304 — 81 (puc. 1).

BukoHyBaTH 3aBIaHHS pPO3PaxXyHKOBO — rpaiuyHUX pPOOIT HEOOXITHO B TiH
MOCIIITOBHOCTI, B sIKIif BOHU MPUBEIEH] Y HABYAJIbHO-METOIUYHUX BKa31BKaXx.

KoxHe 3aBgaHHsi po3paxyHKOBO — rpadigyHoi poOOTH BUKOHYIOTH Ha OKPEMOMY
apkymri ¢opmaty A3, TUIBKM Ha OJHIA CTOPOHI apKylla KpecieHuKa. A Takoxk, yci
noOy10BM HEOOX1THO BUKOHYBATH OJIIBIIEM 1 CITOYATKY JJIsl OLTBIIOT TOYHOCTI TOHKUMU
JiHIAMH (TBEPIUM OJIIBIIEM), @ IIOTIM OOBECTH M’ SIKUM.

Tabanis 2
Bu6ip BapianTa Ha KOHTPOJILHY Po00TYy (3a0uHa (popMa HABYAHHS)
Ilepenocranus Octanns nudpa 3ajiKoBOI KHUKKH
uudpa 3aaikoBoi
KHIDKKH 0 1 2 3 4 5 6 7 8 9
0 1 11 21 6 16 1 11 21 6 16
1 2 12 22 7 17 2 12 22 7 17
2 3 13 23 8 18 3 13 23 8 18
3 4 14 24 9 19 4 14 24 9 19
4 5 15 25 10 20 5 15 25 10 20
5 6 16 1 11 21 6 16 1 11 21
6 7 17 2 12 22 7 17 2 12 22
7 8 18 3 13 23 8 18 3 13 23
8 9 19 4 14 24 9 19 4 14 24
9 10 20 5 15 25 10 20 5 15 25
Ta0mumsa 3
KpuTepii ouiHIOBaHHA 3HaHb
EnemenTn Mmoay.sis1 Ta KpHUTepil 1Oro OMiHIOBAHHS KiabkicTs
oaJjiiB
I'padiuna koHTpOIHHA pOOOTA:
— poOoTa BHUKOHaHAa y TIOBHOMY 00cs31 0e3 MOMHJIOK 3 JOTPUMAaHHSIM 9-10
ctanaaptiB npu opopmienHi — CKJ]
— y poboTi [omymieHi HE3Ha4YHi HEHONIKH, O(GOPMIICHHS BIATOBIIAE 7-8
cranaaptam — CKJ{
— poOoTa BHKOHaHa 3 TpyOMMH MOMIJIKaMH, O(pOpMIICHHS HE BiIIOBiITa€e 0-6

CKA
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PospaxynkoBo-rpadiuna podora:

poOOTa BUKOHAHA y TIOBHOMY 00Cs31 0€3 MOMHJIOK, TIOBHA BINOBIAb Ha
3alMTaHHS MPU 3aXUCTI pOOOTH

poboTa BUKOHAHA Y MOBHOMY OOCS31 3 AEIKUMHU HETOYHOCTSIMH, HETIOBHA
BIJITTOB1/Ib HA 3AITUTAHHS TIPH 3aXUCTI

poOOTa BUKOHAHA y TIOBHOMY OOCS31 3 HE3HAYHMMH TTOMHJIKAMH, HEMOBH1
BI/ITIOBIII HA 3aITUTAHHS ITPU 3aXKCTI POOOTH

po0oTa BHKOHAHA i3 HE3HAYHHMH MOMWIKAMH, TIPH 3aXHCTI CTYACHT Ja€
HE3aI0BUTHHY BiJIIIOBIIb

pobOTa BHMKOHAHAa HE B MOBHOMY OOCS31 13 3HAYHMMH TOMHJIKAMH, TIPH
3aXMCTI HE33/I0BUIbHA BIMOBIIh HA 3amUTaHHsA (poOOTAa BHKOHAHA, ajie
CTYICHT HE MOXKE ii MMOSICHUTH — HECAMOCTIHE BUKOHAHHS )

TBopua pobora:

CTYJICHT BUIBHO BOJIOJII€ MAaTEPIAJIOM KypCY, PO3PaXyHKOBO-TpadidHi poboTH
HOCSTh TBOPUMH XapakTep
CTYJICHT TIPUIMAE aKTHBHY y4acTh HA PAKTHYHUX 3aHSTTSX

Mricmepcmbo ocbimu 1 Hayku Ykpaiku
Lepxabruu yribepcumem “Xumomupceka nommexHika”
Kagedpa zanysebozo mawurodyadybarHs

Po3paxiyrkobo-zpagiqH poooml
IHXBHEDHA | KOMIN 0MEPHA ZDaQIKa
184 KITMP. 442 000 000 - XX

Kepibruk:

KMmH, doyexsm kagedpy |'M /1E. [ nemooyska
Bukonabeys:

cmydesm 1 kypcy zp. PP-48 O/1 llemperko

Xumormyp - 2079

Puc. 1. 3pa3ok TUTYJIbHOTO apKyIIa

10

0-5

10
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2. IHIMBLIY AJIbHI 3BABJAHHS HA
PO3PAXYHKOBO-TPA®IYHI POBOTH

3ABJIAHHA 1

TOYKA B CUCTEMI ABOX ILIOIIAH ITPOEKIIHA
(mpuknaj 3aBAaHHS pUC. 2)

1.1.Mema suxonauusa 3a460aHHA.:

CJICMEHTIB.
1.2.Buxioni oani 0o 3a60amnHsi
3aBmaHHs cKaagaeThes 3 ABox 3amad: 001, 002 (tabdum. 4):

001. IToOyxyBaTu emtop TOYOK, 3aaHUX B Ta0. 1. Bkazatu Miciie ix po3TairyBaHHs B
CHUCTEMI JIBOX TUIOIIUH MTPOEKIIIH.
002. IToOymxyBaTu Hao4YHEe 300pakeHHs (KOCOKYTHY (DpOHTAIbHY TUMETPII0) 3aJaHUX

3aKPIMUTH TEOPETUYHI 3HAHHS HA TTPAKTHIIL;
BUPOOUTH yMIHHS peai3allii 38’ 13Ky Teopii 31 MPaKTUKOIO;
OyIlyBaTH KPECICHUKHU TOUOK;
BUPOOUTH HABUYKH 3 BUKOHAHHS 1 YATAHHS KPECICHUKIB OCHOBHUX T'€OMETPUIHHUX

TOYOK.
Taomung 4
. Koopaunaru Touku (X, Y, Z)
Bapianr A B C D E =

1 20, -40, -25 | 55, 10, 25 80,40,-20 |60,-20,30 |35,0,45 45,20,0

2 25,-40,0 45,-30,45 |75, 30,40 65, 0, 40 55,30,-20 |70, -30, -20
3 20, 40, 20 50,20,-30 |45,0,-25 70,-30,0 55, -40, -35 | 60, -40, 25
4 5,20, 30 15,-40,20 |25,0,-35 35,-40,-30 | 65,20,-35 |85,30,0

5 10, -30,40 | 25,-30,-25 |45,0,30 55,-20,45 |70,40,0 80, 40, -20
6 30,-40,20 | 45,-40,0 50, -20, -25 | 45,0, -40 65, 30, 25 75, 20, -30
7 20, 40,-30 | 30, -40,-40 | 50,-20,25 |65,20,0 75,0, 35 90, 20, 30
8 20, 20,0 25,20,-35 |50,-20,-35 | 60,-40,30 |70, 20,30 90, 0, 30

9 10, -20,-30 | 35,0, -35 35,-20,0 50, 20,-25 |70, 40, 40, | 80, -40, 30
10 20, 0, -30 90, -20, 0 20, -20, -30 | 45, 40,-30 |60, 20, 35 75, -20, 35
11 75, -20,-30 | 85,50,-20 |75,0,30 65, 30, 50 35,-30,35 |[25,-40,0
12 70,-40,25 |55,-20,-35 | 60,-30,0 40,0, -35 50, 20,-30 |10, 30, 20
13 65, 30, 0 55,20,-35 | 35,-40,-30 |45,0,-30 10, -40, 20 | 15, 20, 30
14 45,20,0 65, 0, 25 80,-20,30 |25,0,-30 35, 20, 35 20, 40, -25
15 80,30,-40 |65,30,0 60, 20, 45 90, -40, -20 | 25, -40,-35 | 15, -20, 50
16 75, 20,-30 | 55, 40, 25 65, 0, -30 40,0, 30 35,-40,0 10, -30, 20
17 80, 20, 10 65, 0, 35 55, 20,0 30, -20, -45 | 40, -40, -40 | 20, 40, -30
18 80,0, 30 70, 20, 30 65, -40,30 |40,-20,25 |35,20,-35 |30,20,0
19 70, -40,30 | 60, 40, 40 50, 20, -25 | 20, -20,-35 | 35,0, -35 40, -20, -30
20 55,-20,35 |60, 20,35 45,40,-30 |35,-20,0 70,-20,0 10, 0, -30
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1. [lonoxeHHsT TOYKM B MPOCTOPI

MeToau4Hi nopaau

BHU3HAYa€THCA

B3a€MYONEPIECHAUKYIIAPHI TJIOMMHU MTPOEKITIH.
2. ©@poHTaNbHA 1 TOPU3OHTANIbHA MPOEKIIIT TOYKU 3aBXKIM PO3TAIIOBAHI HA OJHIN
BEPTUKAJIBHIN J1HIT TPOEKIIHHOTO 3B’ SA3KY.
3. 3ajeKHO BijJ MOJOKCHHS TOYKHA B Ti YM IHINK 4YBepTi OyAe BU3HAYATHCS
po3TanryBaHHs 11 IPOEKII Ha emtopi.
4. Slkmo Touka po3TalloBaHa B TiM UM 1HIIIN YBEPTI MPOCTOPY, TO i1 KOOPAUHATH
Y 1 Z MaroTh Taki 3HAKH:

i

MPOEKIISIMA  Ha JBI

3HaKu KOOpAUHAT
UsepTh npocTopy
Y Z

[Tepuia + +

Hpyra - +

Tperst - -

UYeTrBepra + -

XX =100 100 000 273 31 8
F 1
i an az
B
E
;:
s
-1 Koopdurama
E Towa X ’ﬁy z Posmauybaren
£ A 7% | 90 | 5 I sbepme
i 8 80 20 75 ! depme
2 [ 45 w0 | -0 IV sbepm 18 [E 442 000 001 001 - XX
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§ &) e . ] Vo, L oF Toyxa b cucmem |7 11
f ’ o byed |Arene . .

= £ ) -20 g modyea 1 :n; e dbox naowuH npoexyli |-,
F 1ol o [X0] wwan - LE
k- :_.:a ;:‘FT‘::‘E;‘:.‘ sasisamia’

Puc. 2. ITpukian 3aBganus 1
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3AB/TIAHHA 2

IPSIMA B CUCTEMI IIJIOIIUH IMTPOEKIIN
(mpukiaa 3aBAaHHSA pHC. 3)

2.1. Mema suxonanmsn 3a60aHHSL:

3aKpIMUTH TEOPETUYHI 3HAHHS HA IPAKTHULIL;

BUPOOHUTH YMIHHA peani3auii 3B’ 3Ky Teopii 31 IPaKTUKOIO;

OyJlyBaTH KPECICHUKH TOUOK;

BUPOOWTH HABUYKH 3 BUKOHAHHS 1 YNTAHHS KPECICHUKIB OCHOBHUX T€OMETPUYIHHUX
€JIEMEHTIB.

2.2. BuxioHi 0amni 00 3a80aHHAL.

3aBAaHHs CKIAAA€ThCS 3 ABOX 3aJ1ay:

001. IToOyayBaTH TpH MPOEKIIiT 6ararorpaHHoOI mipamiau, BCTAHOBUTH ITOJI0KCHHS
BCIX peOep CTOCOBHO IUIOIIMH MPOEKIIH. Bu3HaunT AilicHY BEIMYMHY 1 KyTH HaXUITy
pebpa 3arajJbHOTO TMOJOXKEHHS (Ha KPECIEHUKY 300pakKeHO CTOBIIEHOIO JIHIEI0) 0
IomuH mpoekii Iy 1 1.

JlaHi 11 3aBOaHHS TaOIUIIA 5.
002. TloGymyBatu cmigu mpsmoi L, 3amanoi Toukamu A 1 B. BkazaTtu, depes ski
OKTaHTH MPOXOJIUTH TipsiMa. J[aHi 71s 3aBIaHHs B3ATH 3 TAOIUIII 6.

MeToau4Hi nopaau

1. KoxxHa npsiMa B MPOCTOP1 MPOEKIIIOETHCS HA TUIOUIMHY MPOEKLIA Y BUTIISII
psIMOT JITHIi.

2. Ilpsima B mpocTOpl BU3HAYAETHCA ABOMA TOYKAMU, SIKI HAJEXKaTh LI MPSMIH.
Tomy mist o0y 10BY MPOEKIIIN MPSAMOT JIiHIT JOCUTh OOMEXUTHUCS TTPOEKITIFOBAaHHSIM Ha
wiomuHu Tpoekiii 111 1 [I20yap-sgkux ABOX TOYOK, IO HaylexaTh id. CromydnBIIN
IPSIMUMU JIHISIMH OJTHOMMEHHI MPOEKITIT IIUX TBOX TOYOK, OTPUMAEMO TOPU3OHTATbHY
1 pOHTAIILHY TPOEKIIIT BIAPI3KiB.

3. CnimamMu TmpsMOi Ha3WBalOTh TOYKH TMEPETUHY i1 3 TJIONIMHAMH MPOEKIIIM.
["'opu3oHTaNBHUM CI1J0M HA3UBAIOTh TOUKY ii NEPETUHY 3 TOPU3OHTAIBHOIO MJIOIIUHOIO
MPOEKITIA. YMOBUMOCS TOPU3OHTAIIBHUM CJI1J1 TO3HAYATH TOYKOI — M, 10T0 TTPOEKITii —
M1, Mz, M.

4. ®OpoHTaIBLHUM CIIIJIOM MPSIMOT Ha3WBAIOTh TOUKY i1 epeTUHY 3 (PPOHTATLHOIO
TUIOIIMHOK TPOEKINA. YMOBUMOCS (POHTAIBHUN CHiJ To3Hadatu Jiteporo N, ioro
npoekirii — N1, N2, Ns.

5. CrmpaBxHIO BENMYUHY BiJIpi3Ka JOBUIBHOI TIPSAMOI 3a MOro MPOEKITISIMUA
BU3HAYAIOTh SIK TIIOTEHY3Y MPSIMOKYTHOTO TPUKYTHHKA, IIOOYIOBAHOTO HA OJTHIM MPOEKIIIi
SK Ha KaTteTi. J[pyruM KaTeToM TPUKYTHHKA € PI3HUII BIJICTAaHEH KIHIIEBUX TOYOK BijIpi3Ka
BIJ1 TI€1 IJTOUMHN NPOEKLIH, POEKLIS Ha SIKY IPUIHATA 3a NEPIINAI KaTeT.
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6. KyT MK Opoe€KITi€ro 1 CIpaBKHBOIO BETUYHNHOIO BiJIPI3Ka € KYTOM MiX MPSIMOIO
1 BIIMOB1AHOO TUIOIIMHOKO MPOEKITIN: 00 — KyT M1k IIPSAMOIO 1 INTOITMHOIO MPOoeKIii I11;
B — KyT M MPSMO}IO 1 IITOMUHOIO MPOEKITiH [12; v — KyT Mik npsamoro 1 mmomuHoo [1s.

7. JlexinpKa MJIOMIKH (aJie He MEHIIE TPhOX ), SIK1 MEPETUHAIOTHCS B SKIMCH TOYIII,
YTBOPIOIOTH TTipaMiJjaibHy MTOBEPXHIO.

[lipaMigor0 Ha3uWBarOTh OAraTOrpaHHUK, yCl rpaHl SIKOrO, KpiM OJHI€i, MarOTh
CHUIbHY BEpILIMHY; 1l HA3MBAIOTh BEPIIMHOIO MIPaMIJIOI0 3BUYANHO MipaMigy 3aJar0Th
Ha KPECJICHH] MPOEKIISIMU 1i OCHOBH 1 BEPILIUHH.

8. Ilpu moOymoBi mpoekiiii O6araTorpaHHUKIB HEOOXITHO BH3HAYUTU B3aEMHY
BUJUMICTD iX peOp 1 HeBUAMMI peOpa HAaKPECIUTH IUTPUXOBUMH JIHISMH.

Taomung 5

Bapiant 300pakeHHs mipamMiiu Bapiant 300pakeHHsI mipamMiiu

75

1 4
11 14
&
$10
dan
P I
/ \
/ \
" { \
8 o // \\
/ %
! 0
! 4
/ \
2 5 :

12 2 115

0
50

66

[y




Kuromupcebka
noJiiTexHika

JEPKABHU YHIBEPCUTET «’KUTOMUPCHKA MMOJITEXHIKA»
Cucrema ynpasiinng sikicrio Birnosizae JICTY ISO 9001:2015

MIHICTEPCTBO OCBITH I HAYKHU VKPATHU

$-20.08
/184.00.1/MB
/OK 9-2020

Exsemnnap Ne 1

Apx 11/14

B
N
S : S
- &
* 65 ,
3 6
13 S 16
~+
R e %
27
[ 85
™ -
\\\\
\\\\
L
(o) XN
53 \ \\\ 0
N
\\ \\
\\ \\
7 = 9
y/A
17 y 19
// ng/ ‘; |
/ P S
8 £ L 2
/ e
/- //
//:// 7 B \
- v 29
a0 78
53
_ 9 24
-, = IR
&
\0
8 @ 10
18 g 20
= a0
N




MIHICTEPCTBO OCBITH I HAYKH YKPATHU ©-20.08

JKnuromupenia JIEPKABHHIT YHIBEPCHTET GKHTOMHPCBLKA TIOJITEXHIKA» / %4&?.210%5
noJiTexnika Cucrema ynpasiinns sikictio Bignosinae JJICTY ISO 9001:2015

Exsemnnap Ne 1 Apx 11/15

Ta0muua 6
Bapiant ATqua (X,Y, Z)B Bapiant N Touka (X, Y, Z) .

1 40, 5, 55 0, 50, 10 11 65, 0, 95 80, 75, 30
2 20, 10, 20 75, 20, 50 12 40, 65, 20 0, 10, 50
3 85, 20, 80 25, 40, 20 13 70, 20, 10 25, 50, 30
4 85, 40,0 25, 60, 20 14 0, 15, 40 50, 60, 75
5 10, 20, 25 55, 50, 10 15 35,70,0 60, 40, 20
6 65, 25, 70 0, 40, 40 16 25,5,70 50, 30, 30
7 40, 70,5 0, 30, 30 17 25, 15, 60 65, 50, 15
8 45, 75,0 0, 35, 45 18 70, 25,5 15, 55, 35
9 55, 0, 30 0, 10, 60 19 15,70, 0 60, 40, 20
10 45, 55, 10 0, 25, 35 20 30, 35,5 75, 10, 50

JMEH.

1ty

Lopat A

|
|

XX =00 200 00027 318

an

IV okm.

az

/ oxmasm

V okm

Pedpo [Tonoxerrs Pedpo [lonoxenrsa
AB 200U30HMAILHOZ0 SA 3020/1bH020 y ¥
BC 200U30HMAIbHOZ0 SB 3020/1bH020 8 /L. 442 000 002. 002 - XX
Aum_| Macca | Macwmad|
[17 2ODU30HMILHOZ0 S 3020/16H0Z0 Ve fuen| Wb | o [Toma| — [Jpara 6 cucmers
Faspad | Menstuk ~ ik
DA 2ODUIOHMAILHOZ0 8y [POQPIILHOZ0 Vb |Paicbroa TOUYLH FPoeKL
TkoAmp. cm | Jucmab 1
i XITY 2p. [T-26
AKonupaban Popram A3
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3ABJIAHHSA 3

MNEPETHUH ITOBEPXHI IIVIOIIIMHOIO
(mpuknaz 3aBaaHHs puc. 4.5)

3.1. Mema euxonaHnus 3a860aHHSL.
— B3aKpINUTH TEOPETUYHI 3HAHHS HA MPAKTHIIL,
— BUPOOWTH YMIHHS peami3allii 3B’ 3Ky Teopii 31 MPaKTUKOIO; Oy IyBaTH KPECICHUKH
MTOBEPXOHB;
- BUPOOWTH HABUYKH 3 BUKOHAHHS 1 YNUTAHHS KPECICHUKIB TTOBEPXOHb.
3.2. Buxioni oani 00 3a60aHH.
3aBaHHs CKIAIAa€THCS 3 ABOX 3ajau:
01. IoOymyBaTu OpTOTOHAJBHI MPOEKIIi JiHII mepeTuHy Ta GIrypu mepepizy
TF€OMETPUYHOrO TiJIa (PPOHTAIBHO-TIPOEKIIIOBAIBHOIO MJIOIIUHOIO.
02. BuzHauuTu HaTypajabHYy BEJIUUYHHY DIrypHu nepepisy.
03. 300pa3uTH 3pi3aHe reOMETPUYHE TLIO B MPSIMOKYTHIM AUMETPUYHIN MPOEKIIIT.
Jani ny1s1 3aBaaHHs B3TH 3 puc. 4.1 — 4.4 Ta Tabnwmi 7.

MeToauyHi nopaau

1. Busuutu ACTY 3321-96, 'OCT 2.305-68, 'OCT 2.317-69.

2. Ha apkymi popmaty A3 300pa3uTu Tpu IPOEKIIii 3a1aH01 PIrypu Ta HAHECTH
CHII-MIPOEKIII0 CIYHOI TUIOMIMHU. PpOoHTaNbHA MPOEKIs JIIHII NEPETHHY CIIBHAJAE 3
(pOHTANBPHUM CHIAOM IUIOIMHU. JIBl 1HIII NPOEKIIi JIiHII MEpEeTUHY OTpPUMaTH
noOyoBoro. HatypanbHy BenuuuHy (Girypu nepepidy BHU3HAUUTH CIOCOOOM 3aMiHU
IUIONIUH TPOEKITIH. J[OMMOMIXKHY TPOEKIIIOBAJIBLHY IUIONIMHY PO3MIIIYIOTh TakK, 1100
BOHa OyJia mapageabHO0 CIYHIN TIJIOMIHHI.

[Ipu mepernHi OGaraTOrpaHHUKA TUIOIIMHOIO YTBOPIOETHCS OaraTOKyTHHK, IO
JCKUTh B CIYHIN TIIomuHI. Bepuimau OaraTOKyTHHMKA — 1€ TOYKH TEPETHHY pedep
OararorpaHHUKa, a CTOPOHU — JIHIi IEPETUHY HOro rpaHeil 3 CIYHOO IUIOMIMHOIO.

VY mepetuHi NpsSMOro KPyroBOrO IWIIHApA ITUIONIMHOIO, HAXWJIEHOKO JIO OCi,
YTBOPIOETHCS einc. Eninc BUXOAUTh MOBHUM, SIKIO TUIONIMHA TIEPETUHAE BCl TBIpHI
IWTIHAPA, 1 YCIYeHUM, SKIIO TUIONTMHA TIEPETHHAE OAHY a00 0OMIBI OCHOBH IMJIIH/PA.

[Tpu mepeTuHi KOHycCa 3aJ€KHO BiJ MOJOKEHHS CIYHOI IUIOIIMHUA MOXYTh OyTH
onepkaHi Taki (irypw: KOJo, SIKIIO CidHA TUIONIMHA IapajeiibHa OCHOBI KOHYCa;
TPUKYTHUK, SKIIO IUIOMIMHA MPOXOJUTh Yepe3 BEpPIIMHY KOHYCA; CIIIC, SKIIO CidHa
IJIOIIMHA HaXWJIeHa J0 OC1 MiJ KyTOM, OUTBIIMM KyTa HaXHWIIy TBIPHOI1 J10 Oci; mapadona,
AKIIO, CIYHA TUIOLIMHA MapajeibHa TBIPHIM KOHyca; rinepdosa, SKIo ClyHa MJIOIIKMHA
HaxuJIeHa JI0 OC1 IMi/1 KyTOM, MEHIIIUM KyTa HaXMIy TBIPHOT 710 OCi, 1 HE TPOXOIUTH Uyepes
BEpIIMHY a00 MmapajeabHa Ocl.

3. IloGynoBy 300pakeHb pO3MOYaTH 3 KOMIIOHYBaHHS (PO3MIICHHS) Ha IO
KpECJICHNKA TOJOBHUX BHIB (FOPU30HTAIBHOI, PpOHTANBHOI 1 TPOPUIHHOI MPOEKITIT
3a1aH01 moBepxHi). J{Jis poro:
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— BHUKPECIIOIOTh TOHKUMHU JIIHISIMUA rabapuTHI NPSIMOKYTHUKH, PO3TAIIOBYIOUYHU iX
PIBHOMIPHO;

— rabapuTHI TNPSIMOKYTHHKH TIOBMHHI BIAMOBIAaTH po3MipaM MaiOyTHHOTO
300paKeHHS 13 BpaxyBaHHSM PO3MIpIB MpeaMeTa 1 MacmTaldy, B SKOMY BUKOHYETHCS
KPECIICHUK;

— BHOpaHe 3py4YHe PO3TallyBaHHS (PIKCY€EThCS TOHKUMH JIHISAMH.

4. Ilpu BUKOHAHHI 3aBAaHHS HEOOXIJHO MPAaBUJIBHO PO3TAIyBaTU 300pa)K€HHS
Ha KpECJCHHI NP IIbOMY BPaxOBYBAaTH:

— SKILO MOBEPXHS MA€ IUIOIIUHHA CUMETPIi, TO 1i KPECIECHUK MOYMHAIOTh BUKOHYBATH 3
NPOBEACHHS BIAMOBIAHUX OCEM cUMeETpii. SIKIO TUIOmMH CUMETpii HeMae, TO 3a3BUYAH,
300pakeHHs TIOYMHAIOTh OyAyBaTé 3 OMOPHOI TMOBEPXHi, sIKa BH3HAYAE BEPTHKAJIBHE UM
TOPU30HTAIBHE MOJIOKEHHS MOBEPXHI;

— I TOro, 100 3a0e3MeYnTH MPOEKIINHUN 3B'S30K 1 Kpalle 3p03yMITH B3aEMHE
pO3TallyBaHHS OKPEMHUX E€JIEMEHTIB MOBEPXHI, PEKOMEHIYEThCS yCl1 TPU 300paKeHHs
OyIyBaTH mapaieiabHo;

— 300pakeHHS Ha KPECIICHUKY IMOBUHHI 3aiHATH HEe MeHIe 75%;

— MIDX BHJIaMH TTIOBUHEH OyTH PO3PUB JJIsI HAHECCHHSI PO3MIpIB.

5. Hanectu po3mipu 3a T'OCT 2.307-68.
6. [ToOymyBaTH aKCOHOMETPUYHE 300PAKEHHS MMOBEPXHi (MPAMOKYTHY IHMETPIIO).
[Tpu mobynoBi akconomeTpudHOTO 300paskeHHs kepyBatuck [OCT 2.317-68.

i/A
A -

1 | -

PLEW

@ d d d

Puc. 4.1 Puc. 4.2 Puc. 4.3. Puc. 44

XZQ

Taomung 7

InauBinyajbHi 3aB1aHHA HA PO3PaXyHKOBO-rpadgivny podory Ne3

JliameTp OCHOBH Bucora Biacrans Big oci | Kyt Haxwmny
Bapiant | Puc (miametp TEOMETPUIHOTO | JI0 CIIIy CIYHOT CI4HO1

" | ommcaHOrO KOJIa) Tina TUTOIIUHU TUTOIIUHU

d, Mmm h, mm a, MM o, Tpaj.
1 4.1 60 110 70 30
2 4.2 70 100 35 45
3 4.3 80 90 30 60
4 4.4 60 110 40 45
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JliameTp OCHOBH Bucota Bincrans Bin oci | Kyt Haxumy
Bapiant | Puc (miametp TEOMETPUIHOTO | JI0 CITiTy CiYHOI ciuHO1
" | oInMcaHOro KOJIa) TijIa IJIOIIMHH IJIOIIMHHM
d, Mmm h, mm a, MM o, rpaj.
5 4.1 70 100 60 30
6 4.2 80 90 25 60
7 4.3 60 110 40 45
8 4.4 70 100 60 30
9 4.1 80 90 35 45
10 4.2 60 110 20 60
11 4.3 70 100 30 45
12 4.4 80 90 60 30
13 4.1 60 110 25 60
14 4.2 70 100 40 45
15 4.3 80 90 70 30
16 4.4 60 100 35 45
17 4.1 70 100 30 60
18 4.2 80 90 35 45
19 4.3 70 100 30 30
20 4.4 60 90 250 60
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3ABJTAHHA 4

KOMILJIEKCHUM KPECJIEHUK MOJEJII
(mpukIan 3aBAaHHS pUc. S)

4.1. Mema suxoHauHs 3a80AHHA:
— 3aKpINUTH TEOPETUYHI 3HAHHS HA MPAKTHIIL,
- BUPOOUTH yMIHHS peami3allii 3B’s13Ky Teopil 3 MPaKTUKOW; OyayBaTH KPECICHUKH
JIeTallb, BAKOPUCTOBYIOUH PO3THHH, a TAKOXK Oy IyBaTH 1l HAOUHE 300paKEeHHSI;
— BUPOOWTH HAaBUYKH 3 BUKOHAHHSA 1 YUTAHHS KPECICHUKIB TEXHIYHUX JI€TaJEH.
4.2.  Buxiomui oami 00 3a80aHHS.
3aBaHHs CKJIAAa€ThCS 3 ABOX 3ajau:
001. 3a 1BOMa 3aJaHUMU BUJaMU TOOYAyBaTH TPETIN 3 TOIUIBHUMHU PO3TUHAMH.
002. [ToGyayBaTH aKkCOHOMETPUYIHE 300paKeHHS MO/Ie1 (MMPSIMOKYTHY 130METPit0)
3 BUPi30M UBEPTI.
JlaHi 11 3aBOaHHS B3SATH 3 TaOIUII 8.

MeToauyHi nopaau

1. YBaxHO BMBYMTH 3aBJaHHS 3a CBOIM BapiaHToM (Tabiu. 8). Ysasutu dopmy Ta
B3a€MHE PO3TaIlyBaHHS MTOBEPXOHD 3 IKUX CKIAAAE€THCSI MOJIETb.

2. [Tigibpatn macmTad A7 BUKOHAHHS KpeciaeHwka. Ha Miciii Bumy criepemy
noOyayBaTu (PpOHTATBHUN PO3THH, SKIIO JETalb CHMETPHYHA, TO MOEIHATH TIOJIOBUHY
BUIy 3 TOJIOBUHOKO pPO3THHY. | OpH30HTaNbHY TPOEKIIII0 (BUA 3BEpXY) BHKOHATH O€3
PO3THUHY.

3. [loOymyBatu TpeTio mpoekiito (Bua 3miBa). lle 300pakeHHS BHUKOHATH SIK
npo(iIbHUM PO3THH, SIKIIO MOJETh CUMETPUYHA, TO BUKOPUCTATH MOEJHAHHS MOJOBUHU
BUJTy 3 TIOJIOBUHOIO PO3THHY.

— s TOro, o0 3a0e3MeYrTH MPOEKIIMHMI 3B'I30K 1 Kpallle 3pO3yMITH B3a€MHE
pO3TalllyBaHHS OKPEMHUX €JIEMEHTIB MOJIENI, PEKOMEHIYEThCS YCI TpU 300payKeHHS
OylyBaTH TIapajebHo;

— 300pa)XeHHS Ha KPECJIEHUKY TIOBUHHI 3aiiHITH He MeHIe 75%;

— MK BHJIaMH TTIOBUHEH OYTH PO3PHB JJIsl HAHECEHHSI PO3MIPIB;

— Tpu oOyJ0BI PO3TUHY HEOOX1THO HITKO YSIBIISITH COO1 30BHIIIHIO 1 BHYTPIIIHIO OpMY
MOJIEJII;

— TIOJIOBUHY BUAY BiJ] OJIOBUHU PO3TUHY BIIOKPEMITIOE IITPUX-ITYHKTUPHA OCHOBA JIHIS
(Bicb cumeTpii);
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— SIKIIIO Ha 30BHIIIHINA MOBEPXHI JETall po3TalioBaHa Oy b-sKa KOHTYpHA JiHis, 110
CHIBMAJae 3 BICCIO CHUMETpli, HaOpukiag pedpo NpU3MHU, TO PO3TUH
B1JIOKPEMITIOIOTH BiJ] BUIY 32 OCHOBOIO JIIHIEIO TOHKOIO XBUJISICTOIO JIIHIEI0 OOPUBY,
a SIKIIO B CEpPEe/IMHI, TO Tepe]] OChOBOIO JIHIEIO;

— SIKIIO PO3THHAJIbHA TJIOIIMHA TPOXOIUTH MOB3A0BXK pedpa KOPCTKOCTI a0 TOHKOT
CTIHKH, TO 1X 300pakatoTh HE PO3PI3aHUMHU, K Ha BHU/I].

4.V pa3l HEOOXITHOCTI TMO3HAYUTH PO3THHU. HeoOXimHo mam’sTaTH, IO MPOCTi
PO3THHU TO3HAYAIOTHCS Yy TOMY BHIIQJIKy, KOJU DPO3THHAIbHA IUIOIIMHA HE

IPOXOIUTH uepe3 Bick cumeTpii. Hanectu posmipu 3a TOCT 2. 307-68.

[ToOyayBaTH 130METpHUYHY NPAMOKYTHY HPOEKIII0 MOJENl 3 BUpi3oM uBepTi. Ha
AKCOHOMETPUYHINA MPOEKLIi HEBUIUMUN KOHTYpP HE NoKazyBaTu. [ moOyoBu Kona i
AyT BHUKOPHUCTOBYBAaTH METOJM MOOYJOBH OBaJliB B aKCOHOMETPUYHMX IPOEKIIISX.
tpuxyBatu 3a MpaBUJIaMU B aKCOHOMETPUYHHUX MPOEKINIAX, MOKA3aBIIM OCI HAJ
KPECICHUKOM 3 HaIlPaBJICHHSM JIHIN IITPUXYBaHHS JJI KOKHOT TUTOLIUHHU.

Taomung 8
InauBinyaJbHi 3aB1aHHA HA PO3PaxXyHKOBO-IrpadgiyHy podory 4
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3ABJIAHHA Ne S

HAPI3HI 3’€JHAHHS
(mpuKJIaa BUKOHAHHS prC. 6)

MeTa 3aBaaHHSI: HABUYUTUCA BHKOHYBAaTH Hapi3HI 3 €JIHAHHS JICTaJICH,
0(OPMITIOBATH CKJIaJadbHI KPECICHUKH.

Jlano: kpecneHuku aetaned — tadbnuug 9 (Homep BapiaHTy CHiBIAJa€ 31 HOMEPOM
y CIIUCKY aKaJ€MIYHOI TPYTIN).

Bumacaemucsa:

001. IoOyxayBaTu Hapi3He 3’ €qHAHHS 3T1HO 31 3aBJIaHHM, MiA10paT AlamMeTp Ta
JIOBXXHUHY OTBODY.

002. Cknactu cneru@ikariito 10 Hapi3HOTO 3’ €THAHHSI.
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MeToau4Hi nmopaau

1. 3aBganns nependavyae BU3HAYEHHS: PO3MIPIB JOBXHHH MIMUILKA a00 TBUHTA,
JiaMeTpa MPOXITHOTO OTBOPY B JAETalll, IO MPHUEAHYETHCS, SKIIO HOTO HE 3a/aHO;
PO3MipiB THI3/IA i1 MMUIBKY a00 I'BUHT.

2. [Tpu 300pakeHH1 TBUHTIB 3 NUIIIAMHA OCTaHHI Ha OAHIM 3 MPOEKI YMOBHO
BUKPECIIOIOTh MOBEpHYTUMH Ha 45°. Ha KpeclieHHMKYy HaHOCSTBhCS TUIBKM OCHOBHI
pPO3MIpH: TO3HAYEHHS Hapi3l, JOBXKHUHY I'BUHTA, IOBKUHY Hapi3aHOI1 YaCTUHU, B1JICTaHb
M1 OCSIMH, Ta0apUTHI pO3MIpU TOJIOBHUX JI€TaJIeH.

3. Bukonyroun 3’e€qHaHHs jAetaneil 00ATOM HEOOXIJHO BHUXOJMUTH 3 PO3MIpIB
JeTalieid, 1O CKPIIUTIOITHCS (HAmpUKIaA, KOPHOyCy 1 HAKPUBKH) 1 32 BiJIHOCHUMU
po3MipaMu Tallku 1 maiidu BU3HAYUTH HEOOXITHY JOBXKHHY CTEepXKHs Oonrta. 3a
TaOIUIIMKM CTaHJAPTy MiAIOpaTH TOBXKHUHY Oo0dTa 1 MOro JiaMeTp BIAMOBIIHO J10
OTBOPIB B JIETAJISX, 1[0 CKPITUTFOIOTHCS.

4. bontoBe 3’€qHAHHS BUKOHATH 3 po3pizamMu 1 OPOPMUTH SK CKIAAATbHUN
KpeciieHuk. Homepu mosuiiiii ciiff po3TamioByBaTH MapajielbHO OCHOBHOMY HAIHUCY
KpECJICHUKA, TPYIYIOUN MO BEPTHKAIl ado Mo TOpu3oHTaml B cTpiuky. Ckiagarouu
cnenudikaiito ciia BukopuctoByBatu ¢popmy Ne 1, TOCT 2.108-68.

YBAT'A!

Cnio nam’smamu, MO Ha CKIAJAIBHOMY KPECICHHKY OOJT, Taifika 1 miaiiba
300paKyIOThCSI HE PO3PI3aHUMH.

300paxkeHHs OHI€T 1 TI€T K JeTall TOBUHHI MaTH OJTHAKOBE IITPUXYBaHHSI.

TaGmmrs 9
InauBinyajbHi 3aBIaHHA HA PO3PaxXyHKOBO-rpadiuny podory NeS
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[Ipuknazn cnenudikalii CkJIagalbHOr0 KpecIeHuKa

PEKOMEH/IOBAHA JIITEPATYPA

1. Imxxenepna rpadika: losigauk / B.M. bornanos, A.Il. Bepxomna, b./1. KoBanenko Ta iH.;
3a pen. A.IL. Bepxomu. —K. : Texnika, 2001. 268 c.

2. PaiikoBcrka [.O. HapucHa reomerpis Ta imkeHepHa Tpadika: HaBY. TOCIOHUK /
I'.O. PaiikoBcbka. —Kuromup: XITY, 2008. —292 c.

3. PaiikoBcbka I'.O. Imkenepna rpadika. [Ipaktukym : HaBu. mocionuk / I'.O. PaiikoBchKa,
l'omopuss B.JI., T'membompka JI.E. —a. 1. —Kwuromup : XKATY, 2015 -
250 c.

4. PaiikoBcbka I.O. Imxenepna rpadika. [Ipaktukym : HaBy. ocioHuk / I'.O. PaiikoBchKa,
I'omoBus B.J[., TI'membompka JI.E. —a. 2. —Kurommp : XATY, 2017. -
116 c.
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5. PaiikoBcrka I'.O. Pi3b0m, pi3b00Bi 3'eqnanHs Ta KpinwibHi getaii / [.O. PalikoBcbka:
HABYAJIbHO-METOANYHUIN MOCIOHUK 13 CaMOCTIMHOI pOOOTH [/UI CTYACHTIB 1H)KEHEPHO-
TEeXHIYHUX crienianbHocTel . —Kutomup: XXIATY, 2007.— 58 c.

6. Hapucma reomerpis: Iligpyunuxk / B.€. Muxaiinenko, M.®D. €scTidees,
C.M. Kosanros, O.B. Kamienko; 3a pea. B.€. Muxaiinenka. —[2-re Buz., iepepo0.]. —
K.: Buma mik., 2004. =303 c.

7. PaiikoBceka I.O. Hapucha reomerpis. [Ipaktrkym : HaBy. nocioHuk / I'.O. PaiikoBcbKa.
—Xuromup: XIATY, 2013 -186 c.
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I'VIEMBOIBKA Jlapuca
Hapuchna reomerpisi. InskenepHa rpadixka.
MeTonnuH1 pekoMeHaalli JJis CaMOCTIHHOI POOOTH
ABTOD JI.E. 'memOo11bKa
Penaktop JI.E. 'memOo11bKa
TexniuHe peparyBaHHS JI.E. 'memOo11pKa
Kowmm’torepuuii HaGip, BepcTKa Ta
MaKETYBaHHS JI.E. 'memOo11pKa

[Tinnucano 1o apyky ¢gopmar 1/16
[Tamip odcernuii. 'apnitypa Taitmc. YMoBH. Ipyk. apk. 1,57
EnexkrponHe BUaHHS

Penakiiiino-BugaBHUYNIA BT JIEPKABHOTO
YHIBEPCUTETY «Kutomupceka MOJIITEXHIKa»
Anpeca: Bys. Yyaniscebka, 103, M. XKutomup, 10005



