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BCTYII

Anomauia
OcCBITHBOIO TIPOrpaMor0 “JIBUTYHU BHYTPIIIHBOTO 3TOPSHHS MIATOTOBKM OakallaBpiB
nependayeHo HaOyTTS CTyJEeHTaMU 3HaHb, HEOOXIHUX JJIsi PO3BUTKY y CTYJIEHTIB MPOCTOPOBOIO
YSIBJICHHS, KOHCTPYKTHBHO-T€OMETPHUYHOTO MHUCIICHHS, 3II0HOCTEH [0 aHamizy 1 CHHTE3y
IPOCTOPOBUX (OPM pI3HOMAHITHUX TpadiyHUX MOJENIEH, 300paKEHUX Yy BHIJISAL KPECIIEHb,
BUXOBaHHS 1HQOPMALIHHOT KyJIbTypy Ta HABUYOK NMPAKTUYHOTO BUKOPHUCTAHHS METOJIB HAPUCHOI

reoMeTpii MpHU BUKOHAHHI rpadiyHUX 300pakeHb Ha KOMIT FOTEPI.

OBoJOMIHHSA MaTepiaioM Kypcy JAO3BOJMTH MalOyTHbOMY 1H)XXKEHEpY e(deKTUBHO
pO3pO0IATH KpecleHHs [eTaieil, YATAaTH CKIaalbHI KPECJICHHS, 3HATH 1 KOPUCTYBATHUCS
Jep)KaBHUMHU CTaHJIapTaMu, (OopMyBaTH 1 PO3B’sA3yBaTH 1HXKEHEPHI 3a/ayl i3 3aCTOCYBaHHSIM
1HKeHepHO1 Tpadikk, BECTH NPOSKTHY JOKYMEHTAIII0O OBOJOMITH CYYaCHUMHU TOHSTTSIMHU
KOMIT IOTE€pHOI rpadiki, BUKOPHUCTOBYBAaTH CyYacHE SIK arapaTHe 3a0e3leueHHs] KOMII I0Tepa,
TakK 1 BIAMOBIIHI I'padiuHi CUCTEMHU.

[Tporpama HaBuaneHOI AucHUILIIHKA “HapucHa reoMerpisi, IHXEHEpPHA Ta KOMII IOTEpHA
rpadika” po3paxoBaHa Ha CTYJEHTIB, SKI BHBYWIM JWCIUIUIIHU: “Bumma matemartnka”,
“I'eomeTpis’.

Hucnumiina “HapucHa reometpis, 1HKEHEpHa Ta KOMIT'IOTepHa Tpadika” HOCHTH
MDKIMCIMIUTIHADHUMA XapakKTep, BOHA 3a0e3nedye MiATOTOBKY CTYIEHTIB JO BHUBYCHHS
HaBYAJIbHUX AUCLHUILIIH “MaTemMaTiuHi METOAM Ta MOJIEN] B 1H)KEHEPHUX pO3paxyHKax”,
“Cucremu koM totepHoro npoekryBanns (AutoCAD, KOMITAC)”.

Knrouosi cnosa: xoMmIuieKCHe KpeclieHHs, emop MoHka, MeTpU4Hi 3aja4i, 0(hOpMIICHHS
KpEeCJIeHb, MPOEKI[iifHE KpecleHHs, aKCOHOMETPUYHI MPOEeKIlii, MpUKIATHE MpOTrpaMHe
3a0e3neuenHs Kommac.

Annotation

Educational program "Internal combustion engines” for bachelors provides students
with the knowledge necessary for the development of students' spatial representation,
constructive and geometric thinking, ability to analyze and synthesize spatial forms of various
graphic models depicted in drawings, education of information culture and skills of practical
use of drawing methods. geometry when performing graphic images on a computer.

Mastering the course material will allow future engineers to effectively develop
drawings of parts, read assembly drawings, know and use state standards, form and solve
engineering problems using engineering graphics, maintain project documentation to master
modern concepts of computer graphics, use modern computer hardware and appropriate
graphics systems.

The program of the discipline "Descriptive Geometry, Engineering and Computer
Graphics" is designed for students who have studied the disciplines: "Higher Mathematics",
"Geometry".

The discipline "Descriptive Geometry, Engineering and Computer Graphics” is
interdisciplinary, it prepares students to study the disciplines "Mathematical methods and
models in engineering calculations", "Computer design systems (AutoCAD, KOMPAS)".

Keywords: complex drawing, Monge's diagram, metric problems, drawing design,
projection drawing, axonometric projections, compass application software.



1. Onuc HABYAJBLHOI JUCHHUILIIHA

HaiimenyBanus
MOKA3HUKIB

["ay3sb 3HaHB,
CHeIiaabHICTh (OCBITHS

nporpama),
OCBITHIH piBEHB

XapakTepucTruKa
HaBYAJILHOI JUCIUAILIIHA

neHHa popma
HABYAHHS

3a04HA
¢popma

HaBYaHHA

KinbkicTs kpeauris — 7

l'any3b 3HaHB
13 - “Mexaniuna imxenepia”

0606 ’si3x06a

MopyniB — 6 Pik miaroroBkmu:
3MicTOBHUX MOJTyJiB — 13 1-i1 1-i
2-1 2-1
Enextpona aapeca Ha Cemectp
cariti XHHI HYK CremajpHICTh - -
http://kb.nuos.edu.ua/Licens 142 - “Enepretuvne 1 1-4
ing%20and%20accreditatio MAIIHHOGY TyBaHHS" 2-i 2-i1
n%20specialties/internal-
combustion-engines-b.html 3-it 3-i
_ Jlekmii
« OcaiTns fpoTpama 1-i1 cemectp 15 rox. 6 ros.
JIBUT'YHH BHYTPIIIHHOTO >
) - 2-ii ceMecTp - TO.I. 6 TO/I.
[HauBiTyanpHE HAYKOBO- 3TOPSTHHS -
) 3-ii cemectp 15 rox. 6 ro.
JOCITITHE 3aBJaHHS - .
HeMae IpakTuuni
1-it cemectp 30 rox. 4 ron
2-i1 cemectp 30 ron. 4 ron
3-ii cemectp 15 rog. 4 rox
JlabopaTopHi
3arajbHa KiJIbKICTh 1-it cemectp - rop. - TOJI.
roaud - 210 2-ii cemecTp - TOfI. - TOJ.
3-ii cemectp 15 rox. 4 ron.

TvKHEBUX TOIUH JIJIs
neHHoi (popmMHu HaBYAHHS

ayJIMTOPHUX
1-# cemectp — 3
2-1i cemecTp — 2
3-i1 cemecTp — 3

CaMOCTIITHOT po6OTH
CTyZIeHTa:
1-i1 cemectp — 2
2-it cemecTp - 2
3 cemectp — 2

OCBITHI pPiBEHB:
nepumii (0akajaaBpCcbKHUii)

CamocriiiHa podora

1-it cemectp 30 rox. 65 rop.
2-i1 cemectp 30 rox. 50 rox.
3-i1 cemectp 30 roz. 61 rox.

InauBinyajibHe 3aBIaHHS: —

Bua kontpoIio:

1 cemectp €K3aMeH
2 ceMecTp 3aITiK
3 cemectp 3aUTIK

dopmMa KOHTPOJIIO:
KOMOiHOBaHa (MTMCHMOBUI
KOHTPOJTb, TECTOBHI KOHTPOJIb)




2. MeTa BUBYCHHA HABYAJBHOI JUCIUTLIIHHA

MeTtoro BuBUEHHS HaBYaIbHOI AUCIHUILTIHK “‘HapucHa reomMerpis, iHXKEHEpHaA Ta
KoMIT foTepHa rpadika’” € GopMyBaHHS y CTyAEHTIB 3TiHO 31 CTaHAapTOM BHIIO] OCBITH
VYkpainu, 3atBepaxeHnM Hakazom MiHicTepcTBa OCBITH 1 HaykKd YKpaiHU Bij
19.10.2018 Nel136 Takux KOMIETEHTHOCTEH:

IHmeZpCl]ZbHCl KOMNEeMeHmHICMb.

- 37aTHICTh PO3B’SI3yBaTH CKJIAJHI CIICIliai30BaH1 3a/1a4l 1 MPaKTU4HI TPoOIeMu y
rajgy3i €eHepreTHYHOro MaliMHOOyIyBaHHS a00 y Mpolleci HaBYaHHS, IO Iepeadadae
3aCTOCYBaHHSI Teopii TEIJIOMaco0OMIHY, TEeXHIYHO1 TEPMOIUHAMIKH,
riiporazoanHaMiki, TpaHchopmarii (TIepeTBOPEHHs) €HepTii, TeXHIYHOI MEXaHIKH Ta
METOIIB BIAMOBIIHMX HAyK 1 XapaKTEPU3YETHCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO
YMOB.

3acanvui i haxosi komnemenmHocmi.

3K3. 31aTHICTh 3aCTOCOBYBATH 3HAHHA Y MPAKTUYHUX CUTYAIISX.

3K4. 3HanHs Ta pO3yMiHHS MNPEIMETHOI 00JacTi Ta pPO3yMIHHS HpodeciiiHoi
TISTBHOCTI.

3KS. 3naTHICT CHIKYBaTUCS JEPKaBHOIO MOBOIO SIK YCHO, TaK 1 MHUCbMOBO.

3K7. HaBuuky BUKOpUCTaHHA IHPOPMALIMHHUX 1 KOMYHIKALIITHUX TEXHOJIOT1M.

3KS8. 31aTHICTH BUUTHUCS 1 OBOJIO/IIBATH CyYaCHUMHU 3HAHHSIMU.

3K9. 3natHicTh 10 nolyKy, 00OpoOsieHHs Ta aHali3y 1HGOpMAIIli 3 PI3HUX JHKEPEL.

3K 15. 3natHicTh 3a0€3ne4yBaTH sIKICTb BAKOHYBaHUX POOIT.

®K1. 3patHicTh NPOAEMOHCTPYBATH CUCTEMATHYHE PO3YMIHHSA KIIFOUOBUX
aCIEKTIB Ta KOHIIEMI[Il PO3BUTKY T'ally31 EHEPreTUUYHOI0 MAIIMHOOYAyBaHHS.

®K4. 3paTHICTP 3aCTOCOBYBATH CTaHJApPTHI METOAU  PO3PAXyHKY MpHU
MPOEKTYBaHHI1 JAeTalled 1 By3Jl1B EHEPIreTUYHOIO 1 TEXHOJOTTYHOTO 00JaHAHHS.

®K12. 3pmatHicTh OpaTd y4yacTh y poOOTI HaJ IHHOBAIIMHUMHU TMPOEKTAMH,
BUKOPHCTOBYIOYH METOJIU JOCIITHUIIBKOT TISITEHOCTI.

3. IlepenymMoBH AJ11 BUBUYEHHSI AUCIUILIIHA

[lepenymoBamMu Uit BUBYEHHSI JaHOl JUCHMIUTIHM € JuciuIuiiak: “‘Buma
Marematuka”’, “T'eomerpisa’.

4. IlporpamHi pe3yJibTaTH HABYAHHS
BuBueHHs HaB4aibHOI AMCHUIUIIHK Tiepeadadae (OpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TAKUX PE3yJIbTaTIB HABUAHHS:

[1P2. 3HaHHA 1 pO3yMIHHS IHXKEHEPHUX HAyK Ha PIBHI, HEOOXIAHOMY HJisi
JOCSITHEHHSI 1HIIIUX PE3yJIbTaTiB OCBITHLOI MPOTPaMu, B TOMY YHCJIi TIEBHA 0013HAHICTH B
OCTaHHIX JOCSITHEHHSIX



5. [Iporpama HaBYAJBHOI AUCHUILTIHI

1-if cemecTp.
MoayJb 1. OcHOBHM 100y10BH Ta IEPETBOPEHHA
KOMILJIEKCHOTO KpeCJIeHHS.

3microBuii Moayasb 1. /Ipeomem napucnoi ceomempii. Memoou npoexkyito8anHsi.
Obepnenicms kpecnenns. Touka, npama, n1OWUHA HA KOMNJIEKCHOMY KPeCleHHI.
llepemeopents KOMNIEKCHO20 KPECIeHHS.

Tema 1. Berym. [Ipeamer HapucHOT reomeTpii.
EnemenTn anapara npoekuiroBanHs. Metoau npoekiitoBanas. OOepHEHICTh KPECIECHHS.
Jlxepena iHgopmartii [1] ¢.5-9, [2] ¢.3-11, [4] ¢.3-8, [7] ¢.6-16.

Tema 2. KomiiekcHe kpecieHHs. Touka Ha KOMIUIEKCHOMY KpeciieHHi. Enmtop Mownxa.
[loOynoBa TOYKM Ha KOMIUIEKCHOMY KpecjeHHl 3a ii KoopauHatamu. Jlkepena
iHpopMmarii [1] c.12-14 , [2] c. 11-15, [4] c.8-11, [7] c.24-29, [14] c.26-34.

Tema 3. Tlpsima miHiS HA KOMIUIEKCHOMY KpecieHHi. [IpsMi JiHiT 3araibHOro Ta OKpeMOoro
nosnoxkeHHsa. Cnoci0 MpsSMOKYTHOTO TPUKYTHHKA. B3aeMHI MONOXKEHHS TOYKM Ta IMPAMOi
JiHii. B3aeMHI MOJ0KEHHS BOX MPSAMHUX JiHINA. Bu3Haue€HHA BUIMMOCTI T€OMETPUUHHUX
o0pa3iB Ha KOMIUIEKCHOMY KpecjeHHl. MeToJ KOHKYpyroUuX To4oK. [Ipoekmii miockux
KYTIB, MpoeKIli npsmMoro kyta. Jxepena indopmarii [1] c.14-16, [2] ¢.16-22, [4] c.11-
15, [7] ¢.29-37, [14] c.34-38, 42—43.

Tema 4. Ilnommna, i1 yrBopeHHs. CrocoOu 3aBlaHHS IUIOMIMHA Ha KOMIUJIEKCHOMY
KkpecneHHi. [lnomuHu 3aranbHOTO Ta OKpeMOro moJiokeHHs. JIiHil pIBHS TJIONIMHHU.
Toukwu 1 psimi JiHii y moromuHi. [IpsMi mapanensHi Ta MEPHEHANKYIISAPHI 10 TUIOMIUH.

Jlxepena iHdopmartii [1] ¢.16-19, [2] ¢.26-35, [7] c.41-49, 56-62, [14] c.38-42.

Tema 5. [lepetun npsmMoi miHii 3 mwiomuKHOK. [Ipoekuii mmockux (iryp, po3TamoBaHux
y IUIOLIMHAX 3arajbHOr0 1 OKPEMOro TMOJIOXKEeHHsA. B3aeMHO mapaienbHl Ta
NEPICHIUKYIISAPHI IomuHU. B3aemuuii neperun miomuH. Jxepena indopmarmii [1]
c.23-30, [2] c.35-43, [4] c.28-35, [7] c.49-56, [14] c.128-130.

Tema 6. Meroaun mnepeTBOPEHHsT KOMIUIEKCHOTO KpecieHHs. llepeTBopeHHs
KOMILJIEKCHOT'O KPECJIEHHSI ClIOCOOOM 3aMiHM IUJIOLIMH MpoeKiiil. Po3B's13aHHS YOTHPHOX
OCHOBHHUX 3aJad Ha TEPETBOPEHHS CIMOCOOOM 3aMiHM IUIOLIMH Tpoekiik. J[xepena
iHpopmai [1] ¢.32-33, [2] ¢.58-66, [5] ¢.26-35, [7] ¢.75-82, [14] c.59-62.



Monayias 2. Kpusi JiiHii Ta MOBepPXHI HA KOMIUIEKCHOMY KpeCJIeHHI.
IlepeTuH i po3ropTyBaHHS OBEPXOHb

3micToBuii MoayJib 2. Mempuuni 3a0aui.
Kpusi ninii ma noeepxmni na KOMnaieKCHOMY KpeCleHHI.
Lo3uyiuni 3a0aui. B3aemuuii nepemun nogepxousb. Po3eopmyeanHs no8epxoHs.

Tema 7. Metpuuni 3aga4i. BusHaueHHs HaTypaJlbHUX BEIUYMH T€OMETPUUYHUX 00pa3iB
(MpsMUX, TIIONTUH), KyTiB HAXUIY MPSIMUX 1 TUIOIIHMH A0 TUIOIIMH MPOEKIIH, KyTiB MiX
NpSIMAMH 1 TUTOIIMHAMY 3arajJlbHOTO TOJIOKEHHS, KyTiB MK IUIONIMHAMH 3arajbHOro
nojoxxenns. J[xepena iHpopmartii [2] ¢.66-76, [5] ¢.39-52, [14] ¢.173-187, 190-195.

Tema 8. Kpusi ninii. 3akoHOMIpHI Ta He3aKOHOMIpHI Kpusi. II1ocki Ta mpocTopoBi
kpuBi. Kpusi npyroro nopsaxky (koHiuHi nepepi3u). I'emica. [loBepxHi Ta iX yTBOpEeHHS.
[ToBepxHi 00epTaHHs IPyroro Ta 4yerBeproro nopsanky. /Lxepena indopmarii [1] c.52-
61, [3] c.3-24, [7] c.128-131, 144-160, [14] c.69- 81.

Tema 9. Jlimiifiuati moBepxHi, mMOBepxHi oOepranHHsA. JliHiNYaTI MOBEPXHI 3 OAHIEIO
HanpsiMHOIO. KOHIYHI 1 IWIIHAPWYHI TOBEPXHI 3arajbHOTO BUTIIANY Ta iX OKpemi
BUnaaku. JIiHiiYaTi MOBEpPXHI 3 JBOMA HANPSIMHUMHU Ta IUIOUIMHOIO Mapayeli3zmy.
I'emikoinu. Ixepena indopmartii [1] ¢.69-73, [3] ¢.24-38, [7] ¢.186-198, [14] ¢.83-117.

Tema 10. IlepetnH moBepXHi 3 MPSAMOIO JTiHIEID. MeTO JOMOMIKHUX CIYHHX ITIOIIHAH-
mocepenHuKkiB. IlepeTHH pIBHOTPAHHUX 1 KPUBOJIHIHHUX IOBEPXOHb ILIOUIUHOIO
okpeMoro nojoxeHHs. Jxepena iHdopmari [1] ¢.86-90, [3] ¢.43-53, [7] c.205-211,
215-218, [14] ¢.125-127, 131-138.

Tema 11. B3aemHMiII nepeTHH MOBEPXOHb, OJIHA 3 SIKUX € MPOEKIUII0BaIbHOKW. MeTox
JOTIOMDKHUX CIHUX TUIONIMH-TIOCepeaHuKIB. MeTon cdep-nocepenuukiB. OcoOmuBuii

BUITAJIOK B3a€EMHOTO TIEPETHHY TOBEpPXOHb oOepranHs. Teopema Momxka. Jxepena
iHdopmari [1] ¢.92-100, [3] ¢.53-60, [7] ¢.222-229, 251-253, [14] ¢.147-160.

Tema 12. IloOymoBa poO3ropTOK pPO3TOPTHHX TIOBEPXOHB. PO3TOPTKH JiHIHYATHX
MOBEpPXOHb. MeToau TplaHryJslii Ta HopMaibHOro nepepi3dy. [loOynoBa yMOBHHX
PO3TrOPTOK HEPO3TOPTHUX MOBEpXOHb. J[kepena indopmarrii [1] ¢.81-86 , [3] ¢.61-66, [7]
c.286-295, [14] c.196-206.



2-i1 ceMecTp
Mopyab 1. OcHOBHI NpaBH/Ia BUKOHAHHS i 0pOpMIICHHA KpecJieHb

3micToBuii Moayab 1. Bumoeu ma npasuna CKJ/] wooo ogpopmnenns epaghiunoi
ooxymernmayii. Cmanoapmu no6y0o8u mexHiuHux 300paxiceHs.

Tema 1. Beryn. O6car rpadiunux poOit. Crangaptu CHCTEMH KOHCTPYKTOPCHKOT
nokymenTanii (CKJ). Odopmnenns kpecnenb. @opmaT, macimtabdbu, miHii, mpudTy.
OcHoBuuii Hanue. OCHOBHI MTpaBWIa HaHEeCceHHS po3MmipiB. Jxepena indopmarii:[1], [2]
c. 109-118, [4] c.11-26.

Tema 2. ['eomerpuune kpeciieHHs. CHpsOKEHHS NPSMUX JHHIA 1 KT (BHYTPIILHE,
30BHiIIHE, 3mimane). Haxumu. KonycHocTi. YMOBHE MO3HAYEHHS MaTepiaiiB y po3pizax
Ta mepepizax - mrpuxoBka. Hanecenns posmipis. [2] ¢.119-132, [4] ¢.26 - 44, [6] 32-53.

Tema 3. [IpoekuiiiHe KpeciieHHs. 300pa)XxeHHs - BUIJISAN, pO3pi3H, nepepizu. Burmsau
OCHOBHI, JOJATKOBI, MicueBl. Po3pizu mpocti Ta ckiagHi. llepepisu HaknaaeHi Ta
BUHECEHI Ha KpecneHHI. [lo3HaueHHs po3piziB 1 nepepiziB. tpuxoBka. Hanecenns
po3mipiB. /[xepena indopmarii: [2] ¢.139-149, [4] ¢.110-114, [6] c. 91-93, [7].

Tema 4. IlpoekiiitHe kpeciaeHHs. BUkoHaHHS KpecleHHs JIeTall Ta HAHECEHHS PO3MIpiB
3a 3aJlaHOI0 MOJIEJUTI0. BHKOHAHHS KpECleHHs JeTalll Ta HAHECEHHS pO3MIpIB 3a

3a/1aHOK0 aKCOHOMETPHUYHOI Tpoekiiero. Hanecenus posmipis. xepena indopmairii:
[2] ¢.139-149, [4] ¢.120-122, [5] c. 38-50, [6] c. 91-93.

MoayJb 2. OcHOBH MAaIIMHOOYIIBHOTO KPeCJIeHHS

3MmicToBHIT MOAYJIb 2. AKCOHOMEMPUYHI NPOEKYI.
Ocobnusocmi UKOHAHHS 300padiCeHb.

Tema 5. AxkcoHomeTrpuuHi mnpoekuii. CTaHIapTHI aKCOHOMETPUYHI OCi, KOE(IIEHTH
CIIOTBOpPEHHA, mpuBeneHi KoedimieHTHn. CTaHIapTHI aKCOHOMETPUYHI IPOEKII.
300pakeHHsT JIIHIA B CTaHJAPTHUX AKCOHOMETPUYHHUX MpOEKLisX. BUKOHaHHA
AKCOHOMETPUYHOI MPOEKIi JeTali 3a 3aJaHuM 11 MPOEKIIHHUM KPECICHHSIM 3

npoekmisx. Jxxepena inpopmarrii: [2] ¢. 101-108, [4] c. 128-138, [6] c. 132-144, [7].

Tema 6. Kpusi 3pizy Ta minii nmepexony. IIpaBuna BukoHnanHs. Bupawa 3aBmanHs Ha
apkym 07 "Kpwusi 3pizy" ta apkym 08 "Jlinii nepexony". Ixepena indopmarii: [4] c.
100-109, [6] c. 105-108, [7].

Tema 7. Buxonanus kpeciens "Kpuni 3pi3y". JIxepena indopmanii: [4] ¢. 100-109,
[6] c.105-108, [7].

Tema 8. Buxonanus kpecnenns "Jlinii nepexony". [xepena ingopmaii: [4] ¢.100-
109,[6] c.105-108, [7].



3-ii cemecTp

Mopyas 1. Ilpukiaagne nporpamue 3a6e3nedenHss Komnac — rpagik 3D.
JIBOBUMipHe NPOEKTYBAHHS.

3micToBuii Moayab 1. Ocobusocmi UKOHAHHS KPeCTIeHHS )
cucmemi 0808uUMipHo20 npoekmyeauns Komnac — epagix 3D.

Tema 1. Pi3p61 Ta enemenTu aeraneil 3 pi3p0010. 300paxkeHHs pi3bOU HA KPEClIeHH1 Ta i
no3HaueHHs. Pi3p00B1 3'eqHanHs. 3'enHaHHs AeTaneit 601ToM Ta mnuibkoro. Kpecnenus
cuporiere (0e3 ¢acok). Bupobu kpimtenns.xepena inpopmartii: [2] ¢. 175-192, [4]
c.216-256, [6] c. 172-200.

Tema 2. KOMIIAC 3D VX. Jlxxepena iHdopmartii: [8] ¢ 29-36.

Tema 3. BuBueHHS mnpaBui IS MHOOYAOBH CHOPSDKCHb, HAXHIIIB 3a IOMOMOIOIO
KOMIIAC 3D V12. JIxepena indopmarii: [2] c.119-132, [4] ¢.26 - 44, [6] c. 32-53, [8]
c 84-133.

Tema 4. Kpecnenns y rpadiunomy peaakropi KOMITAC 3D VX BuuiB pizr00BHX
3'eqHaHb (3'€mHaHHS OoiroM Ta mNWiIbKo) Hanecennss poswmipiB. J[xepena
iHopmarii: [2] ¢. 175-192, [4] ¢.216-256, [6] c. 172-200.

Moayas 2. Ilpuxkiaagne nporpamue 3a0e3nedyeHHss Kommnac — rpagik 3D

3micToBuHii MOAYyab 2. Ocobiusocmi BUKOHAHHS NPOCMOPOBUX MOOEE.

Tema 5. 3HallOMCTBO 3 CHCTEMOIO TPHUBUMIPHOTO TBEPAOTIIBHOTO MOJICTIOBAHHS
KOMITAC-3D VX. Ixepena indopmariii: [8] ¢ 220-225, [9] ¢. 38-40.

Tema 6. Inctpymenrtapiii gns 3-D kpecnennss Kommac — rpadix 3D. [[xepena
iHdopmartii: [8] ¢ 225-250, [9] ¢. 80-99.

Tema 7. Iuctpymenrapiii Kommac — rpadixk 3D st moOymoBu Tiia obepTaHHsS Ha
NpUKIaAl Baja y TpuBHUMIpHOMY mpocTopl. Jlxepena indopmarmii: [8] ¢.276-277,
[3] c. 110-114.

Tema 8. Inctpymentapiii Kommac — rpadik 3D mast moOynoBu ckiagalbHOTO By3Jla y
TpuBUMIpHOMY nipocTopi. Jlkepena iHpopmarii: [3] c. 249-268.
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5.1. TemaTnuyHuil JIaH TUCHUILIIHHA

KinpkicTh roaun

neHHa gopma

3a04yHa Gopma

Ha3Bu 3micToBHX MOaYyJIiB i TeM - -
y TOMY YHCJIi y TOMY YHCJIi
yCHOro yCHOro
Ja np a/p c/p Ja np a/p c/p
1 2 3 4 5 6 7 8 9 10 11
1-11 cemecmp
Moayas 1
3micToBHUIT MoayJb 1.
Tema 01. Beryn. Ilpeamer HapucHOi reomeTpii. S) 1 2 - 2 3)
Tema 02. Kommnekcue kpeciieHHs. Touka Ha KOMIUIEKCHOMY
: 5 1 2 - 2 5
KkpecnenHl. Emop Mownxka.
Tema 03. Ipsima JtiHisI HA KOMIUIEKCHOMY KPECIICHH. 8 2 4 - 2 5
Tewma 04. [TnonwHa Ha KOMIUIEKCHOMY KPECJICHHI. 6 1 2 - 3 5
Tema 05. [leperun npsmoi JiHil 3 IUIOMIKMHOIO. 6 1 2 - 3 5
Tema 06. MeToayu nepeTBOpEHHsT KOMIIJIEKCHOTO KPECIICHHS. 7 2 2 - 3 5
Pa3om 3a 3mictoBuM mMoayJem 1 37 8 14 - 15 36 4 2 - 30
Moayan 2
3MicTOBHUIT MOAYJIb 2.
Tema 07. MeTpuuni 3aadi. 6 1 2 - 3 5
Tema 08. Kpusi ninii. 7 1 4 - 2 6
Tema 09. JliniifuaTi MOBepXxHi, HOBEPXHi 0OEpTaHHSI. 5 1 2 - 2 6
Tema 10. [lepeTnH moBepxHi 3 MPSIMOIO JIHIEIO. 6 1 2 - 3 6
Tema 11. B3aemHuMii nepeTrH MOBEPXOHb. 8 2 4 - 2 6
Tema 12. [ToOymoBa po3ropToK NOBEPXOHb. 6 1 2 - 3 6
Pa3om 3a 3micToBUM Moayaem 2 38 7 16 - 15 39 2 2 - 35
Pa3om 3a 1 cemecTp 75 15 30 - 30 75 6 4 - 65
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5.1. TemaTUYHUI TUIAH JUCHUILTIHU (MPOJIOBKEHHS)

Ha3zBu 3micToBUX MOIYJIiB i TeM

KinpkicTh roaun

AeHHa hopMa

3a04Ha ¢popMma

y TOMY 4HCJIi

y TOMY 4HCJIi

yenoro Ja np a/p c/p yeporo np a/p c/p
1 2 3 4 S) 6 7 8 9 10 11
2-1i cemecmp
Moayas 1
3micToBHUIT Moayab 1.
Tema 01. Berym. OO6csr rpadiuaux po6OiT. Crammaptu Cucremu
. 5 - 2 - 3 6
KoHCTpyKTOpchKOi gokyMeHTarii (CK]l). OdbopmueHHs kpecieHb
Tema 02. 'eomerpuune kpecnenns. CpsHKeHHS TPSAMUX JiHIN 1 KiT 8 - 4 - 4 6
Tewma 03. Ilpoekmiitne kpecneHHs. Burisiam, po3pisu, nepepisu. 8 - 4 - 4 6
Tema 04. HpoeK'u?ﬁHe KpeclieHHsl. BUKOHaHHS KpeclIeHHs JeTalli Ta 5 ) 4 ) 4 5
HAHECEHHsI pO3MIpIB 3a 33JJaHOI0 MOJEIUIIO.
Pa3om 3a 3micToBUM MoayJiem 1 29 - 14 - 15 29 4 2 - 23
Moayan 2
3MicTOBHUIT MOAYJIb 2.
Tema 05. AkcoHOMeTpu4YHI Npoekuii. BUKOHAaHHS aKCOHOMETPUYHOI
MpOeKIlli JeTam 3a 3aJaHuM i TPOCKIIWHUM KPECICHHSIM 3 7 - 4 - 3 6
BIUTYYEHHSIM OJIHI€T 4eTBepTOi ii YaCTHHH.
Tema 06. Kpusi 3pi3y Ta minii nepexomy. . BukoHaHHS KpecleHHS 8 ) 4 ) 4 7
"Kpusi 3pizy".
Tema 07. Buxkonanns kpecnenns "JIinii nepexony". 8 - 4 - 4 7
Tewma 08. Pi3p0u Ta eleMeHTH JieTaneii 3 pizb00ro. 8 - 4 - 4 7
Pa3om 3a 3micToBUM MoayJiem 2 31 - 16 - 15 31 2 2 - 27
Pa3om 3a 2 cemecTp 60 - 30 - 30 60 6 4 - 50
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5.1. TeMaTUYHUI IUIAH JUCHMILTIHU (MPOIOBKEHHS)

KinpkicTh roaun
Ha3Bu 3micToBHX MOaYJIiB i TeM Aletna popua - 320412 popMa -
y TOMY YHCJIi y TOMY YHCJIi
yChOro yChOro
Ja np a/p c/p Ja np a/p c/p
1 2 3 4 5 6 7 8 9 10 11
3-11 cemecmp
Moayas 1
3micToBHUIT Moayab 1.
Tema 01. Pi3p0u Ta eleMeHTH Jeraneii 3 pizb00ro. 9 2 2 1 4 7
Tema 02. KOMITIAC 3D VX. 9 2 2 2 3 7
Tema 03. BuBueHHs mnpaBui Ui NOOYJIOBU CHPSIKEHb, HAXWIIB 32 10 2 2 2 4 7
nonomororo KOMITAC 3D V12.
Tema 04. Kpecnenns y rpadiunomy penakropi KOMIIAC 3D VX 8 1 1 5 4 8
BU/JIIB P13b0OBUX 3 €/IHAHb.
Pa3om 3a 3micToBUM MoayJiem 1 36 7 7 7 15 36 3 2 2 29
Mopayas 2
3MicTOBHUIT MOAYJIb 2.
Tema 05. 3HalloMCTBO 3 CHUCTEMOIO TPUBHUMIPHOTO TBEPIOTUILHOIO 9 9 5 5 3 8
mopemoBanHss KOMITAC-3D VX.
Tema 06. IncrpymenTapiit st 3-D kpecnennst Komnac — rpagik 3D. 10 2 2 2 4 8
Tema 07. Incrpymenrapiit Komnac — rpadix 3D ans noOynosu Tina 10 9 5 5 4 8
o0epTaHHs Ha NPUKJIaJll BaJla y TPUBUMIPHOMY NPOCTOPI.
Tema 08. InctpymeHTapiii KOMnac — rpaq)'iK 3D s moGynoBu 10 9 5 5 4 8
CKJIaJJAJILHOTO BY3JIa Y TPUBHUMIPHOMY TIPOCTOPI.
Pa3om 3a 3micToBUM MoayJsiem 2 <& 8 8 8 15 <8 3 2 2 32
Pa3om 3a 3 cemecTp 75 15 15 15 30 90 6 4 4 61
Pazom | 210 30 75 15 90 240 18 12 4 176
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5.2. TeMHn NpakTHYHUX 3aHATh

Kinexicts ronuna

Ne
s/ Hasga temu [enna 3aouna hopva
dhopma
1 2
1-ii cemecTp
Moayas 1

Beryn. O6car ayquTopHHX Ta JOMAamIHIX rpadidHUX pPOOIT.

0L Kpecnspebkuii iHcTpymeHT i marepianu. Ilamip. Crangaptu Ha 9
oopmrnenns rpadiunoi moxymenrtauii (popmaTtn, macmradw,
ninii, wpudTr). Ixepena inopmarii [2].
Touka Ha KOMIIEKCHOMY KpecieHHi. Po3B's3anns 3amau NoNe

02. | 1,2,4,5,7 8 "36ipHuKy 3a1a4 3 HAPUCHOI reoMeTpii". 2
Jlxepena indopmartii [5], podora 1.

03. [Ipsima JtiHiS HAa KOMIUIEKCHOMY KpeciieHHi. Po3B's3anHs 3ama4 9
NeNe 8,9, 11, 13, 14. Jlxxepena indopmartii [5].

04, [TnomuHa Ha KOMILUICKCHOMY KpeciieHHI. Po3B's3aHHs 3amad 9
NeNe 16, 17, 18, 21 23. JIxepena inpopmaitii [6].

05. Bunaua 3aBmanns Ha Temy "[loOynoBa mipamigu". Jlxepena 9
inpopmarii [5], pobora 2.

06. Touka, npsima, miomrHa. Po3B'sa3anns 3agau NoNe 24, 26, 27, 9
30, 32, 33, 35. Ixxepena indopmarii [6].

07 3amiHa TIOMMKH MpoeKIii. Po3s's3anus 3amaa NeNo. 44, 46, 47, 9
49, 51, 52. Txxepena indopmariii [6], podoTta 3.

08. OOGepranHs Ta TJIOCKOMapalenbHe nepemMimenHs. Po3B's3anus 9
3amga4y NeNe 36, 37, 40, 42, 43. JIxepena inpopmarii [6].

09, Kpwusi minii Ta moBepxHi. Po3B's3anns 3amad NeNe 54 - 57, 59, 9
61, 62, 66, 67. [Ixepena indopmartii [6], poboTa 4.

10 IMosumitini 3amaui. Poss's3anns 3amau NeNe 68, 69,71,73. 2
Jlxepena inpopmartii [6].

11 [To3umiitni 3amadi. Po3s's3anns 3amaa NeNe 74, 77, 78, 80. 9
Jlxepena indopmartii [6], poboTa 5.

12 Po3B'a3anHs 3ama4 Ha Temy "B3aemMHMI NEpEeTHH NOBEPXOHb'. 2
Jlxepena inpopmartii [6].

13 Posroptku mnoBepxonb. Po3B'sizanHs 3amau NeNe 82, 83. 9
Jlxepena ingopmarii [6].
Posroptku moBepxonb. Po3B'szanns 3amau NeNe 86. Bupaua

14, | zapnanns mHa Temy "Posroprku mosepxoms". Jlkepena 2
inopmariii [6], pobora 6.

15 AxkconomerpuuHi mpoekuii. Po3p'szanns 3amaui Ne  87. 9
Jlxepera indopmariii [6].

Pazom y moayai 1 30 4
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5.2. TeMun NpakKTHYHUX 3aHATH (IPOTOBKEHHS)

3/1

Haszsa Temun

Kinekicts roanu

Jlenna
dbopma

3aouna popma

2-ii cemecTp

Monyas 2

01.

Beryn. €CKJI. Odopmienns kpecienb. opmatu, MacmTadw,
minii, mpudptu. OcHoBHUN Hamuc. HaHeceHHs pPO3MIpiB.
3apnanns «TuryapHui apkymy. Jpxepena indopmarii [1].

02.

I'eomeTrpuune kpecnenHs. CrnpspkeHHS TpsMux 1 kit Haxwm.
KonycHicTb. YMOBHE IMO3HAYEHHsI MaTepialliB y po3pizax Ta
nepepizax - mTpuxoBka. Bumaya «['eoMeTpuyHe KPECICHHS».
Jlxepena indopmarrii [4], pobora 1.

03.

[IpoekmiitHe kpecneHHs. Burnsau, po3pisu, nepepizu. Burmisian
OCHOBHI, J0JATKOBi, MicmeBi. Po3pi3m mpocTi Ta CKiIajHi.
Jlxeperna indopmartii [3].

04.

Hakmaneni Ta BuHECeHI mepepisu. BUKOHaHHS KpecleHb
JeTaneid: 3a aKCOHOMETPUYHOK0 TMPOEKI€0, 3a JBOMa
OpTOroHaILHUMHK 300pakeHHsaMu. [Ixepena indopmariii [2].

05.

[IpoekmiitHe KpecicHHs. BHUKOHAHHS KpECICHHS JeTami Ta
HAHECEHHS PO3MIpIB 32 33J]aHO0 MOJICILTIO.
Jlxepena indopmarii [4], pobora 2.

06.

[Mpoexiiiiine KpeciaeHHS. BHKOHaHHsS KpecieHHs JeTani Ta
HAHECEHHSI PO3MIpIB 32 aKCOHOMETPUYHOIO MPOECKITIETO.
Jlxepena indopmarrii [4], pobora 3.

07.

[TpoekmiitHe kpeciaeHHsA. OCOONMMBOCTI BUKOHAHHS KPECICHHS
JeTali 3a JBOMA 33aJJaHUMHU 11 OPTOTOHATLHIUMHE BHUTJISIIAMH.
Jlxepena inpopmartii [5].

08.

AKCOHOMETpPUYHI  MpOEKIii. AKCOHOMETpHUYHA IUIOLIMHA
MPOEKIIf, KOOpPAMHATHI OCi, KOe(DIillieHTH CIIOTBOPEHHS.
CrangapTHi aKCOHOMETpHUUH1 ITpoekiii. 300pa>keHHs KiJI.
Jlxepena indopmartii [3].

09.

BukonanHs akCOHOMETPUYHOI MPOEKIIii AeTalnl 3a 3aJaHuM ii

vyactunu. [xepena indopmanii [3].

10.

BukoHaHHsS aKCOHOMETPUYHOI MPOEKINii JeTali 3a 3aJaHuM ii

vyactuau. [[xepena indopmaitii [2].

11.

Kpusi 3pi3y Ta minii nepexomy. Jxepena indopmarii [4],
poboTa 4.

12.

Kpecnenns "Kpusi 3pizy". xepena indopmartii [2].

13.

Bukonanns  kpecienns  "Jlimii  mepexony".  [xepena
indopmarii [4], pobora 5.

14.

Pi3600BI1 3'eqnanfs. 3'eqHands getaiaei 00JTOM Ta IIMHILKOIO.
Kpecnenns cmopomiene (6e3 ¢acok). BupoOu kpimieHHS.
Jlxepena indopmartii [4], pobora 6.

15.

300pakeHHs pi3p0M Ha KpecieHHi Ta ii mo3HadeHHs. KpinuibHi
BHpOOU. 3'eqHAHHS AeTaleld OOJTOM Ta MIMUAIBKOK. 3aiKoBa
pobota. [xepena inpopmartii [2].

Pazom y mopyai 2

30
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5.2. TeMun NpakKTHYHUX 3aHATH (IPOTOBKEHHS)

Kinekicts roanu

Ne
Hasga temu Jlenna
3/m (bopma 3aouna popma
3-if cemecTp
Moayas 3
0L BuBuenHs mnpaBwi Uil TI00YHZOBU CIPSKEHD, ngnniB 3a 2
nornomororo KOMITAC 3D V12.J/xxepena indopmariii [5].
3HailoMCTBO 3 TPO(DUILHUM MPOKATOM B CYIHOOYIYBaHHI.
02. | YMoBHe mNO3HauYeHHs MaTepialiB, IMTpUXyBaHHs. HaHeceHHs 2
po3mipiB. Jlxepena inpopmarii [6].
Kpecnenns y rpadiunomy penaktopi KOMITIAC 3D VX Bunis
03. | pi3pOoOBHX 3'e€mHaHb (3'€IHAHHS OOJITOM Ta IIMUAIBKOIO) . 2
Jlxeperna indopmariii [6].
04 3HAOMCTBO 3 CHCTEMOIO TPUBHMIPHOTO TBEPIOTLIHHOTO 2
" | momemoBanast KOMITAC-3D VX, Ilxxepena indopmaiiii [5].
05 Iacrpymenrapit ans 3-D kpecnennss Kommac — rpadik 3D. 2
" | Jloxepena indopmanii [5].
Iacrpymenrapiit Kommac — rpadix 3D mis moOynoBu Tina
06. | o0epraHHA HaA MPUKIAAI Baja y TPUBHUMIPHOMY IIPOCTOPI. 2
Jlxeperna indopmartii [5].
Incrpymenrapiit  Kommac — rpadixk 3D gna mobymoBu
07. | kpecieHHs KOpIycy Ta WIAIIUIHAKY Y TPUBUMIPHOMY 3
npocropi. Jxepena indopmarii [6].
Pazom y moayai 3 15 4
5.2. Temu JsabopaTopHUX 3aHATH (MPOIOBKEHHST)
No KinpkicTh ronux
5 /;1 Hasga temu geHHa 3a0uma hopma
opma
3 cemecTp
Moayas 3
0L BuBueHHs mipaBHI s HO6'yI[OBI/I CIIPSIKEHD, HaXWIB B 2
KOMIIAC 3D V12. [Ixepena indopmariii [5], podora 1.
Kpecnenns y rpadiunomy pegaktopi KOMITIAC 3D VX Bumis
02. | pi3pboBUX 3'eaHaHb (3'€AHAHHS OONTOM Ta IIMHIBKOIO) 2
HanecenHs po3mipis. [Ixepena indopmariii [5], pobora 2.
03 Cuctema  TPUBHUMIPDHOIO  TBEPAOTUIBHOIO  MOJIEIIOBaHHS 2
" | KOMITAC-3D VX. Jlxxepena indopmariii [6], pobota 3.
04 Incrpymenrapiit ans 3-D kpecnennss Kommac — rpadik 3D. 2
" | Jxepena indopmartii [6], podota 4.
Incrpymenrapiit Komnac — rpadixk 3D mis moGynoBu Tina
05. | oOepraHHs Ha TPUKIAAI Baja y TPHUBHUMIPHOMY MIPOCTOPI. 2
Jlxepena indopmartii [6], pobora 5.
Incrpymenrapiit  Kommac — rpadik 3D i mobymoBu
06. | kpecmeHHsS KOpIycy Ta MIANIMOHUKY Y TPUBUMIPHOMY 2
npocrtopi. Jbkepena indopmartii [6], pobora 6.
07. | [loOynoBa ckiIafanbHOTO By3ja y TPMBUMIPHOMY ITPOCTOPI 3
Pa3zom y moaymi 3 15 4
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5.3. Camocriiina podora

Kinexicts ronua

Ne .
. Ha3zBa Temu a1 caMOCTiHHOTO BUBYECHHS Jlenna 3aouHa
dhopma dbopma
Moayas 1

01. | Touxa Ha KOMIIEKCHOMY KPECJIEHHI. 1 1
02. | Ilpsima Ha KOMIIJIEKCHOMY KPECJICHHI.. 1 1
03. | IlmommuHa Ha KOMIUIEKCHOMY KpPECIJICHHI. 1 2
04. | IlpsmaimnonuHa Ha KOMIUIEKCHOMY KPECIIEHHI. 1 2
05 [lepeTBOpeHHS KOMILJIEKCHOTO KpECIEHHS CHocoOOM 3aMiHM 1 5

" | TUIONIMH MPOEKIIi.

[TepeTBOpeHHSI KOMITJICKCHOTO KPECJICHHS CriocobaMu o0epTaHHS
06. | HaBKOJIO MPOEKIOBATBHUX MPSIMHUX Ta IUIOCKOMAPaIeIbHOTO 1 2
nepeMineHHs".

07. | [popobnenus matepiany Ha Temy "Kpusi JiHii Ta moBepxHi". 2 2
08 [IpopoOnennst marepiany, NOB'SI3aHOTO 3 MOOYAOBOIO IiHIN 5 5

" | mepeTHHy MOBEPXOHB 3 MPSIMOIO 3araJIbHOTO MOJIOKECHHSI.
09 [IpopoGnennst Mmarepiany Ha oOyIOBY JiHIT IEPETUHY MMOBEPXHI 5 5

" | 3 IJIOIIMHOK OKPEMOTO MOJ0KEHHS.
10. | IIpopobGnenns marepiany Ha Temy "Po3ropraHHs MoBepXoHBb'. 2 2

Pa3om B moayai 1 14 18
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5.3. CamocrTiiina podora (MpoaoB:KeHHsI)

Kinexicts ronua

Ne "
A/ HasBa Temu a1t cCaMOCTIHHOTO BUBYCHHS Jlenna 3aouHa
dhopma dbopma
Moayas 2
I'OCT 2.301-68 - ®opmaru, I'OCT 2.302-68 - Macmradu,
01. | TOCT 2.303-68 - Jlimii, I'OCT 2.301-81 - Ipudtu, F'OCT 0,2 0,3
2.104-68 - OcHoBHuii Hantuc. TUTYTBLHUN apKyIIL.
[IpopoOnenHs Matepialy 3 T'€OMETPUYHOTO  KPECIICHHS.
02. | TloOynoBa CHpsDKEHb, YXHJIIB, KOHYCHOCTEH, HAHECEHHs 0,2 0,3
PO3MIpiB.
[IpopoOsieHHss ~ MmaTepially 3  HPOCKIIMHOIO  KPECICHHS.
03. | 3o0paxxkeHHS - BHUIJISAM, PO3Pi3H, TMEPepi3u, YMOBHOCTI 1X 0,2 0,3
BUKOHaHHs. HaHeceHHs pO3MipiB.
[IpopoOisieHHs Matepialy 3 OKPEMHX BHUIIAJKIB BHKOHAHHS
04. | BurmsamiB, po3pi3iB Ta mepepiziB geraneit. Okpemi BHUIAIKH 0,2 0,3
HAHECCHHSI PO3MIPIB..
05. HpOpO?J‘IeH'I.{H marepiainy 3 OCO6J‘II/IBOCT€I‘/'I. BUKOHAHHSI KpPECIICHb 02 03
JIeTaJIeH 3a 1X aKCOHOMETPUYHUMU MPOEKI[ISIMH. ! !
06. OCO6J‘II/I.BOCTi HAHECEHHS PO3MIpIB B  aKCOHOMETPHYHUX 0,2 0.3
MIPOCKITISIX.
AKcoHOMETpUYHI oci, KoedilieHTH cnoTtBopeHHa. CTaHIapTHI
07. | akcoHoMeTpw4Hi Mpoekiii. 300pakeHHs KiJl B aKCOHOMETPHUYHHX 0,2 0,4
MIPOCKITISX.
08 [Tpopobnenns marepiany Ha TeMy pi3pbOM Ta pi3bOOBI 3'€THAHHSL. 03 04
" | 300paxeHHs pi3pbOM HA KpecleHH] Ta ii Mo3HaYeHHs. ' '
09 3'eqHaHHs O0JITOM Ta HIMHIBKOIO ((PparMEHTH TEXHIYHUX 03 04
" | BysniB). KpecnenHs craniapTHuX JeTaiei. ' '
Pa3zom B Moyt 2 2 3
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5.3. CamocrTiiina podora (MpoaoB:KeHHsI)

N Kinexicts ronua
o
5 /;1 HasBa Temu a1t caMOCTIHHOTO BUBYCHHSI Henna 3aouyHa
dhopma dbopma
Moayas 3
01. | [HobynoBa niHiitHMX 00'€KTIB KPECICHHS. 0,2 1
02. | IToOymoBa KpuUBOJiHIHHUX 00'€KTIB KPECIICHHSI. 0,2 1
03. | [ToGymoBa ckiagHux 00'€KTiB KPECIEHHS. 0,2 1
04. | ®opmyBaHHS TEKCTY 0,2 1
05. | HaneceHnHs mTpUXOBKU 0,2 1
06. | 3miHa monOXeHHS 00'EKTIB HA KPECICHHI1 0,2 1
07. | KomiroBaHHs 00'€KTiB 0,2 1
08. | KoucrpyroBanHst 00'€KTiB 0,2 2
09. | 3miHa po3MipiB 00'€KTiB 0,2 2
10 3HalOMCTBO 3 MPO(ITFHIM ITPOKATOM B CyJHOOYIyBaHHI. YMOBHE 0.2 9
" | mo3HauEHHs MaTepialiB y po3pizax Ta mepepizax — ITPUXyBaHHS. '
Pa3om B moayai 3 2 13
Pazom 18 34
5.4. Po3noaist roguH caMoCTiitHOI po0oTH
1-ii cemecTp
No B 5 KimbkicTh rogua
ux poodoTu
3/m AP Hopmarus Jenna popma | 3aouna hopma
1. | IlinroroBka 10 JIEKIIN 1 ron. Ha 1 nek. 4 6
MirOTOBKA 70
2 [TinroroBka 70 1abopatopHux | Ja6OpPaTOPHUX POOIT 9 10
" | poOir — 10 3(4) ron. Ha 1
po0.
MirOTOBKA 70
[TinroToBKa 0 MOTOYHOTO KOHTPOJIbHUX _
3. ) 3x2=6 -
MOJTyJIbHOTO KOHTPOJTIO 3axofiB — 70 15 (30)
roja. Ha 1 3axing
BuBueHHs TeM, 1110 BUHECEHI Ha
4, o TOM, T - 14 18
CaMOCTIHHE OIpaIOBaHHSA
BuKoHaHHSA KOHTPOJIBHOI
5. 0 30 rox. Ha 1 po0. — 25
pobotu (3/¢) A A P
6. | IlizroToBka 10 eK3aMeHY 4 6
Pa3om 1-ii cemecTp 30 65
2-i cemecTp
No \ Bug poboTtun ‘ KinekicTs rogua
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3/m Hopmarus Jenna ¢popma | 3aouna popma
1. | ITixroroBka a0 JeKiin 1 ron. Ha 1 jek. - 5
MIATOTOBKA J0
[TinroToBKa 10 1a0OpaTOpHUX | JaOOpPATOPHHUX POOIT
2. . 15 12
pooiT — 10 3(4) ron. Ha 1
po0.
MIATOTOBKA J0
ITigroroBka 10 MOTOYHOTO KOHTPOJIBHHIX _
3. . 4x2=8 —
MOAYJIBHOTO KOHTPOJIIO 3axoniB — 10 15 (30)
rona. Ha 1 3axifg
4 BuBueHHs TeM, 1110 BUHECEH] HA B 2 3
" | caMOCTIiliHE OTpaIfOBaHHS
BukoHaHHS KOHTPOJIBHOI
5. 0 30 rox. Ha 1 po0. — 25
pobotu (3/]) A A P
6. | ITizroroBka [0 3aJiKy 5 5
Pa3zom 2-ii cemecTp 30 50
3-ii cemecTp
No B 5 KinpkicTh roguH
U POOOTH
3/m AP HopmaTus Jlenna popma | 3aouna hopma
1. | IligroroBka 10 JeKLiit 1 rox. Ha 1 nek. 5 6
MIATOTOBKA 10
5 [TinroroBKa 10 1a00OpaTOPHUX | JaOOpPATOPHHUX POOIT 9 10
" | pobir — 10 3(4) ron. Ha 1
po0.
MIATOTOBKA 10
[TigroToBKa 10 HOTOYHOIO KOHTPOJIBHHUX _
3. : 5x2=10 -
MOJIYJIBHOT'O KOHTPOJIIO 3axoniB — 10 15 (30)
roa. Ha 1 3axifg
4 BuBueHHs TeM, 1110 BUHECEH] Ha B 9 13
" | caMOCTiliHE OTpaIfOBaHHS
BukoHaHHS KOHTPOJIBHOT
5. p 10 30 rox. Ha 1 po6. — 25
pobotu (3/])
6. | ITlizroroBka 0 3aiky 4 7
Pa3om 3-ii cemecTp 30 61
Pa3zom 90 176
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6. MeToau HABYAHHS, 32CO0H AiarHOCTUKM pPe3y/ibTATIiB HABYAHHS
Ta METO/M iX IeMOHCTPYBAHHS

MeTtoau HaBUYaHHS:
JUTISA BCIX BU/IB 3aHATH:

- poboTa 3 JITEpaTypol0 - OMPAIIOBAHHS PI3HUX BHIIB JDKEPEIN, CHPSIMOBaHE Ha
(dbopMyBaHHS HOBHX 3HaHb, X 3aKpIIJICHHS, BAPOOJIECHHS BMIHb 1 HABUYOK Ta peaizalliio
KOHTPOJIbHO-KOPEKIIMHO1T (GYHKIIIT B yMOBax pOpMasIbHOT OCBITH;

JUTSL JIEKITIAHUX 3aHSTh:
- JIEKI1Iisl - YCHUM BUKJIAJ HABYAJIILHOTO MaTrepiany, sSIKUi XapaKkTEepU3YEThCsl BEIUKUM

00CSITOM, CKIIQJIHICTIO JIOTIYHUX IMOOYJ0B, CKOHIIEHTPOBAHICTIO PO3YMOBHX 00pa3iB,
JIOBEJICHb 1 y3arajabHCHb,

- BIJICOMETOJ] - BUKOPUCTAHHS BlJeoMarepiaiiB JUisl aKTUBI3allli HA0YHO-UYTTEBOTO
cupuiimMaHHsi; 3a0e3medye OuUIbII JieTKE 1 MIIHE 3aCBOEHHS 3HaHb B  iX
0Opa3HOMOHSATINHIN IIJTICHOCTI Ta eMOIIIHHIN 3a0apBIEHOCTI;

JUTS1 TA0OPATOPHUX 3AHSITh:

- nabopaTopHa poOOTa - METOJ MOTJMUOJEHHS 1 3aKpIiIUICHHS TEOPETUYHUX 3HAHb
IIUIIXOM CTBOPEHHS TMpOTpaM 1 OTPUMaHHA pe3ydbTaTiB poOOTH mporpamM 3
BUKOPHCTAHHSM KOMIT FOTEPIB;

- IHCTPYKTaX - O3HAOMJIEHHS 31 ClOCOOaMU BUKOHAHHS 3aBJaHb, 1HCTPYMEHTaMHU,
Marepiaiamu, TEXHIKOIO O€3MEeKH Ta OpraHizalito poOo4oro Micus.

3aco0amu OIiHIOBaHHS Ta METOJaMU JEMOHCTPYBAHHS PE3YJIbTATIB HABYAHHS €:
* 3BIT MPO BUKOHAHHS JabopaTopHOi poOoTH (Ha mamepoBoMy Hocii) abo y
daiii, mo nepecunaerbes Ha nepesipky y CIH (Moodle, Classroom);
* CTYJIEHTCHKI MIPE3EHTAallli Ta BUCTYII HA HAYKOBUX 3aX0/1aX;
* YCHI BiJINOBII Ha TAOOPATOPHUX 3AHSITTIX;
* IOTOYHHMU TECTOBUN KOHTPOJIb;
* EK3aMe€H, 3aJIK.

7. ®opMH OTOYHOTO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyIeHTa OLIHIOI0THCS 32 100-0ambHOI0 CHCTEMOIO Y HIBEPCUTETY.

[TincymMKoBa OIliHKAa HaBYaJbHOIO KypCy BKJIIOYAaE B ceO€ OLIHKH 3 MOTOYHOIO
KOHTPOJTIO 1 OI[IHKH 3aKJIFOYHOTO 1CITUTY.

[lutoma Bara icnuTy B 3araibpHii cucTeMi OIHOK - 40 6anie. IlpaBo 3maBath
3aKIIOYHUM ICTIUT JAEThCS CTYNEHTY, SIKIM 3 ypaxyBaHHAM OajliB MOTOYHMX OLIHOK 1
MOJIyJIBHOTO KOHTPOJII0 HaOupae He MeHie 60 danie. 11i1cymMKoBa OIliHKAa HABYAJILHOTO
KypCy € CyMOIO MOTOYHUX OI[IHOK 1 OI[IHKH 1CTIUTY.
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[ToTouHMi KOHTPOJb MPOBOJUTHCA HA KOKHOMY JIaOOpPATOPHOMY 3aHSTTI Ta 3a
pe3ynbTaTaMi BUKOHAHHS 3aBJaHb CaMOCTiHOI poOoTu. Bin nmependauae omiHIOBaHHS
TEOPETUYHOI MIATOTOBKH 3700yBayiB BUIIO OCBITH 13 3a3HaueHOl TeMH (y TOMY YHCIII,
CaMOCTIMHO OMpaIbOBaHOTO MaTepialy) MiJg Yac BUKOHAHHS 3aBlIaHb JIAOOPATOPHUX
POOIT.

3apaxyBaHHSl KPEIUTIB HABYAJIHHOTO KYpPCYy MOKIIMBO TUIBKH MICIS JTOCATHEHHS
pe3yabTariB, 3amiaHoBanux PITHJI, mo BupakaeTbcs B OAHIN 3 MO3WTHBHUX OIIHOK,
nependayeHuX YNHHUM 3aKOHOJIaBCTBOM.

7.1. ®opMu KOHTPOJIIO pe3yJbTaTiB HABYAJbHOI AislJILHOCTI
CTYJEHTIB Ta IX OiHIOBAHHS
(1-3 cemecTpn)

Kpurepii ouinroBaHHs 1a00paTOpHOI podOTH

baa Kpurepii o1iHIOBaHHS

PoGota BMKOHaHAa y BCTAaHOBJIEHWI TepMiH. BHKOHaHa camMOCTIMHO, YiTKO
chopMysibOBaHI 1L, 3aBAaHHSA Ta TIiNOTe3a JOCHTIIKEHb. 3aCTOCOBYBAJIUCS
KOPEKTHI METOJIM OOpOOKM OTpHUMaHUX pe3yJbTaTiB. Y BHUCHOBKaxX MpPOBEJICHA
KOPEKTHA IHTEpPIpETALlisl pe3yJIbTaTIB.

Po6ota BukOHaHa y BcTaHOBIEHUM TepMiH. CTylE€HT BHUKOHYE J1aODOpaTOpHY
4 po0OOTY 3TiIHO 3 ITHCTPYKIIIEI0, 1HOMAI MIiCIs KOHCYJbTallll BUKJIAaJayda; OMHUCYE
QITOPUTM; B IIJIOMY MPABHJIBHO CKJIAJA€ 3BIT Ta POOUTH BUCHOBKH.

Po6oTa BuKOHaHa 3 MOPYIIEHHSIM BCTaHOBIEHUX TepMiHIB. CTyJI€HT BUKOHYE
nabopaTopHy poOOTy 3TiHO 3 IHCTPYKIIEI, 1HOJI TICAS KOHCYJbTAIlil
BHUKJIaJa4ya; OIHUCYE alrOpPUTM; CKJIaJa€ 3BIT, IO MICTUTh HETOYHOCTI Y
BHUCHOBKaX Ta MOMUJIKH.

Po6oTa BUKOHaHa 3 MOPYLIEHHSIM BCTAHOBJIEHUX TE€pMiHIB. CTyJAEHT BHKOHYE
2 7a00paTOpPHY 3TIAHO 3 IHCTPYKINI€I; CKJIaJCHUN 3BIT MICTUTh HETOYHOCTI Y
BHCHOBKaX Ta MOMUJIKU.

Po6oTa BuKOHaHa 3 MOPYIIEHHAM BCTAHOBJIEHUX TepMiHIB. CTyI€HT BUKOHYE
1 Ja00paTopHy MiJl KEPIBHUIITBOM BHUKJIAJaya; CKJIaJCHUN 3BIT MICTUTH
HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH.

0 PoboTa He BUKOHYyBaJIac.
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Kpurepii oliHIOBAHHSA MOTOYHOI0 MOAYJILHOI0 KOHTPOJIIO y ()OPMi TeCTYBAHHS

[IpaBuiibHUX 100 90 80 70 60 50 40 30 20 | 10

Biamosiaei, %

15 14 12 10 8 6 4 3 2 1

KpuTepii oniHlOBaHHSI KOHTPOJIbHOI pOOOTH CTY/AEHTIB (1JIs1 32049HOI (hopmMu)

baa KpuTepii oriHioBaHHs
Po6ora BukOHaHa y BcTaHOBJCHMI TepMmiH. [Ipu HamucaHHI OMOPHOTO
KOHCIIEKTY JIeKIIii BHKOPUCTaHI PEKOMEHJOBaHI 1 JIOAATKOBI JDKepema

30 iHpopMmarii. 3amadi po3B’s3aHI MOBHICTIO 1 0e3 MOMUJIOK. Y BHCHOBKax
MPOBEICHA KOpPEKTHa 1HTepnperauiss pe3yiaprariB. CryaeHT ao0pe
OpIEHTYETHCS Y BUBUECHOMY MaTepial.
Pobota BuKkOHaHa y BcTaHOBJIEHMH TepMiH. [Ipu HamuMcaHHI OMOPHOTO

20 KOHCIIEKTY JIEKIIiil BUKOPUCTaH1 pPEKOMEHI0BaH1 Jikepesna iHdopmairii. 3amayi
PO3B’s13aH1 MOBHICTIO 3 HEBEJIMKUMH MOMIJIKAMH. Y BHCHOBKAaX € HETOYHA
iHTepnpeTalist pe3yiabTaTiB. CTyIAeHT OpIEHTYEThCS Y BUBUCHOMY MaTepialli.
PoGora BukoHana 3 nopymenasMm Deadline. OnopHuit KOHCIIEKT HE MOBHUIA

10 abo BIJICYTHIM. 3ajadl po3B’si3aHl 3 rpyOMMH MOMUIKaMU. BHCHOBKM He
oOrpyHtoBani a0o BiACyTHI. CTyneHT ciaabo OpIEHTYETbCS y BUBUYEHOMY
Marepiaii.

0 Po6oTa He BUKOHYBaacs
Kpurepii oniiHloBaHHA NMiJICYMKOBOI0 KOHTPOJII0 Ta €K3aMeHYy

baa KpuTepii o1iHiOBaHHs

40 CTyAeHT BIANOBIJIa€ HA TEOPETUYHI MUTAaHHS OLIeTy (TeCTy) 1 pO3B’s3ye
3a7a4l 0€3 MOMUIIOK

30 CTyAeHT BIANOBiAa€ HAa TEOPETUYHI MUTAaHHS OLIeTy (TecTy) 1 po3B’s3ye
3a/a4i 3 He3HAYHUMHU TTOMUITKaMU

20 CryneHT BIAMNOBiJa€ HAa TEOPETHYHI MHUTaHHA OuleTy (Tecty) 1 po3B’s3ye
3a/1a4i 3 3HAYHUMHU TOMHJIKAMH

10 CryneHT BIANOBiJa€ HA TEOPETHYHI MHUTAaHHA OuleTy (Tecty) 1 po3B’s3ye
3a/1a4l 3 rpyOuMU TOMUJIKAMU

0 CtyaeHT He BIANOBIAA€ HA TEOPETHYHI MUTaHHS OlneTy (Tecty) 1 He

PO3B’s13y€e 3a1aui
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7.2. Y3arajibHI0104i pe3yJbTaTH MOTOYHOT0 KOHTPOJIIO 3HAHb

dopma KOHTPOIIIO

MakcuMalibHa KIJIBKICTH OaJliB

Jlenna dhopma

3aouna dopma

1-i cemecTp

Buxonanms . 6 po0. x 5 0aniB = 30 OaniB 6 po0. x 5 6anis = 30 GamB
1a00paTOpHUX poOIT
HOTOqHHHU 2 MKP x 15 6aniB = 30 6aniB -
MOJYJIbHHI KOHTPOJIb
BukoHaHHS _ _ 1 po6. x 30 6aniB = 30 6anis
KOHTPOJIbHHUX POOIT

Beboro 60 60

2-ii cemecTp

BHKOHAHAA : 6 po0. x 5 6anie =30 6aniB | 6 po6. x 5 Ganis = 30 Gaiis
1a00paTopHUX poOIT
HOTOqHHHU 2 MKP x 15 6aunis = 30 6aiis -
MOJTyJIbHUI KOHTPOJIb
BukoHaHHS _ _ 1 po6. x 30 6amiB = 30 Ganis
KOHTPOJIbHHUX POOIT

Beboro 60 60

3-if cemecTp

BHKOHAHAA : 6 po6. x 5 Ganie = 30 6anie | 6 po6. x 5 Ganis = 30 Ganis
71a00paTopHUX poOIT
HOTOI{HHHU 2 MKP x 15 6amnis = 30 6amniB -
MOJTyJTbHUH KOHTPOJITb
Bukonanus

KOHTPOJIBHUX POOIT

1 po6. x 30 6aniB = 30 6aniB

Bcworo

60

60
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8. Kpurepii ouiHioBaHHsI pe3y/ibTaTiB HABYAHHA

NoNo 3M1CTOBOTO

Jenna dhopma

3aouHa popma

MOJYJIS 1 TEMU Buz po6otH Iél;iT]: Bua pobotu 121;153})
1-ii cemecTp
TO1 JlabopaTopHa poboTa 1 5 JlabGopaTopHa poboTa 1 5
3M 1 T04 JlabopaTopHa poboTa 2 5 JlabopaTopHa pobota 2 5
TO6 JlabopaTopHa pobota 3 5 JlabopaTtopna pobota 3
IToToYHMI MOYJIBHUNA KOHTPOJIb 15 -
TO8 JlaboparopHna pobora 4 5 JlaboparopHna pobora 4 5
3M 2 T10 JIaboparopHa pobora 5 5 JlaboparopHa pobora 5 5
T12 JIaboparopHa pobora 6 5 JlaboparopHa pobora 6 5
IToTouHMI MOYJIBHUNA KOHTPOJIb 15 — -
KonrtponsHa pobora 30
Hfggﬁ)}(ooinn Ex3amen 40 Ex3amen 40
Pazom 100 100
2-ii cemecTp
3M 1 TO1 JIaboparopHa pobota 1 5 JlaboparopHna pobora 1 5
TO3 JlaboparopHa pobora 2 5 JlaboparopHa pobora 2 5
TO4 Jlaboparopua pobora 3 5 Jlaboparopua pobora 3
[ToTounuii MOAYIbHUI KOHTPOJb 15 —
3M 2 TO6 JlaboparopHa pobora 4 5 JlaGopaTopHa pobota 4 5
TO7 JIaGoparopHna pobota 5 5 JlaGopatopHa poboTa 5 5
TO8 JIaboparopHna poboTa 6 5 JIaGoparopHa poboTa 6 5
[ToTrounMii MOAYNBHHUI KOHTPOJIb 15 — —
KonrtponsHa poboTa 30
Mincymrosuit Barix 40 3anix 40
KOHTPOJITb
Pa3zom 100 100
3-ii cemecTp
3M 1 T01 JIaGopatopHa pobota 1 5 JlaGopatopHa poboTa 1 5
TO4 JIaGoparopHa pobota 2 5 JIaGoparopHa pobota 2 5
TO6 JlaboparopHa pobora 3 5 Jlaboparopua pobora 3
IToTouHMI MOLYIBHHAN KOHTPOJIb 15 —
3M 2 TOS JlabopaTopHa poboTa 4 5 JlabopaTtopHna poboTa 4 5
TO6 JlaboparopHa pobora 5 5 JlaboparopHa poboTa 5 5
TO7 JlabopaTopHa poboTa 6 5 JlabopaTopna poboTta 6 5
IToTouHMI MOLYIBHANA KOHTPOJIb 15 — -
KonrtponsHa pobora 30
Hincymxopuit Janix 40 Jarix 40
KOHTPOJIb
Pazom 100 100
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9. 3aco0M HABYAHHSA

TexHiyHl 3aco0u: MEpPCOHANBHI KOMIT'IOTEPU 3 MIAKIIOUEHHSIM JI0 MEpexi

[HTEepHET; MYJABTUMENIHHUN TIPOEKTOP.

[Ipu mpoBencHHI 3aHATH 3a JUCTAHIIHHOIO (OPMOI0 HaBYaHHSA (y TMeEpioA

KapaHTUHY) BUKOPHCTOBYIOThCS Bimkputi miatdopmu ONn-line xypcis: Prometheus,
Coursera Ta indopmarmiitHo-KoMyHiKamiiai TexHojorii (Moodle, Google Classroom,
Zoom, Viber Tomo).

o s

10. PexomenaoBaHi qkepena ingopmamii

1-i cemecTp

OcHoBHa JiTepaTtypa:
[mkeHepHa Ta komm'toTepHa rpadika /B. €. Muxainenko, B.M.Haiigu,
A.M.IligkoputoB, [.A. Ckuman. 3a pen. B.€. Muxaiinenka K.: Buma mko:na,
2001. 350 c.
AntonoB E.K. KomruiekcHuii yepTex B CyAoCTpoeHHH: YdUeOHOe mocolue.
Hwukomnaes: HKU, 1988. 4.1. 77 c.
AntonoB E.K KowmmiekcHuii depTek B CyIOCTpoeHHH: YueOHOe mocolwue.
Huxonaes: HKH, 1988. 4.2. 84 c.
bopucenko B.JI., bignivenko O.I'., Kpemcan B.FO. OcnoBu mno0ynoBu
KOMILJIEKCHOT0 KpecieHHs: HaBd. mocionuk. Muxonais: Y IMTY, 2000. 39 c.
bopucenko B.Jl., bigniuenko O.I'., Kpemcan B.FO. 306ipHuk 3aga4 3 HapUCHOI
reometpii: Hapuansuuii mocionuk. Mukonais: HYK, 2005. 70 c.

JonaTkoBa Jiteparypa:

by6ennukoB A.B., I'pomoB M.{. HaueprarenpHas reomerpusi. M.: Bricmias
mkona, 1973 . 416 c.

30ipHUK 33724 3 1HXKEHEPHO1 Ta KOMITIOTepHOi rpadiku: HaBuanpHui mociOHUK
/B.€. Muxaitnenko, B.M. Haitgum, A.M. Iligkoputos, [.A. Ckunan. K.: Buma
mkoia, 2002. 159 c.

Kupunuenko A.®. Teopetnuni ocHOBU 1HxkeHepHOI rpadiku: [linpyunuk. K.: B/l
"TIIpodecionan", 2004. 496 c.

Koros .M. HaueprarenbHas reomerpus. M.: Beicias mkomna, 1970. 382 c.
JlokteB O.B. Kpatkuii kypc HauepTarenbHOil reomeTpun. M.: Bpicmas mkosna,
1985. 136 c.

Muxaiinenko B.E., IlonomapeB A.M. Unxenepnas rpaduka. Kuer: Buia
mkona, 1980. 279 c.

Hapucna reomerpis: Ilimpyunux /B.€. Muxaiinenko, M.D. €Bcridees,
C.M.Kosanrsos, O.B. Kamenko. K.: Buma mxoia, 2004. 303 c.
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2, 3-ii ceMecTpH

OcHoBHa JiTeparypa:

bopucenko B.[., Kpemcan B.1O., Kyknina O.FO. IlpaBuia odopmiieHHsS Kpec-
JeHb: MetoanuHi Bka3iBku. Mukonais: HYK, 2006. 52 c.

[mkeHepHa Ta komm'roTepHa Tpadika /B.€. Muxaitnenko, B.M. Haiigumi,
A.M.IligxoputoB, [.A. Cxkunan. 3a pen. B.€. Muxaiinenka. K.: Buma mxona,
2001. 350c.

JleBunkuit B.C. MammHocTpouTenbHOE YEpUCHHE U aBTOMATH3aIUsl BBIMOJIHE-
HUS YepTexen: YueOHuk 11 BTy30B. M.: Beicm. mik., 2000. 422 c.

[max JI.IT. MeTtoanuHi BKa3iBKH 10 BUKOHAHHS 3aBIaHb 3 1HKEHEPHOI Tpadiku
JUTSI CTYJICHTIB yCiX HAMPSMKIB MiATOTOBKU (IeHHA (opMma HaBYaHHS, i Kypc).
Xepcon: XD HYK, 2008. 70 c.

Kunpyx M.1. KOMITAC-3D V10 na 100 %. C-IL.: ITutep, 2011. 500 c.

Hocos I1.C. Komm’toTepHi T€XHOJOTIT B 1HKEHEPHIN MPAKTHUIl: HAaBY. MOCI0. 2-€
By aoi. Ta nepepo0. / I1.C. Hocos, O.€. fkosenko. O.: baxsa, 2014. 292 c.

JonaTkosa Jiiteparypa:

. Bomuk A.C., Bnagunen I'.H1. Pe3n60oBbIe coequHenus: MeToaudecKkue yKas3a HuUsl.

Huxonaes: HKH, 1990. 30 c.

. BopoGiioB JLII., Tkau M.P. ['eomerpuune kpecieHHs: MeTOOUYHI BKa3iBKH.

Muxkonais: YIMTY, 1999. 20 c.

.T'omuxk E.W., Xackun A.M. CnpaBoyHOoe pyKOBOACTBO IO 4YepyeHUo. M.:

Mamunoctpoenue, 1974. 696 c.

.Jlepunkuit B.C. MammuHocTtpouTenbHoe depdyenwe. M.: Beicmas 1mkona,

1988.351 c.

. Imax JI.®., leaponoce B.B. Meroguueckue ykazaHusi 1O MPOCTAHOBKE pa-

3MEPOB HAa MAIIMHOCTPOUTENBHBIX yepTexkax. Hukonaes: HKU, 1989. 22 c.

Indopmauiiini pecypcun

1. Caiir XHHI HVYK : http://kb.nuos.edu.ua
2. http://www.srcc.msu.su/num anal/

Po3pobuuku:

—F

K.T.H., JOUGHT &/ 7§ O.1. JIUTBUHEHKO

CT.BUKJIaJau \% / H.B.TenaitHa

)
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