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Beryn

Anomauisn

Jucuumnina "HapucHa reoMeTpis, iIHKEHEpHA Ta KOMIT foTepHa rpadika’ HalIeKUTh
710 TpOodeciiiHO-OpIEHTOBAHOTO LHUKIY OCBITHBO-MPO(ECIHHUX MpOorpaM BHILOI OCBITH
nepuoro (6akamaBpcbkoro) piBHsA. ['amy3s 3Hanb G "[HxkeHepis, BUPOOHUIITBO Ta OYIiB-
HuTBO", cnemianbHicTh G3 "Enexktpuyna imkenepis". BoHa ckinanaeTses 3 JBOX OKPEMUX
pozauniB — "Hapuchna reometpisa" ta "[mkeHepHa Ta komm'toTepHa rpadika’, sKi € oprai-
YHUM IUTUM, JIe OJIHa YACTHHA PO3BUBAE Ta JIOMOBHIOE 1HIITY HA CY4aCHOMY PiBHI.

HapucHa reoMeTpisi BITHOCUTHCS O OJAHOTO 3 PO3JILJIIB MATEMATHKH, SIKA JI03BOJISIE
po3B'si3yBaTH 3a7a4i B rpadiuniil iHTepnperamii. Jucnuriiina 3akiagae OCHOBU JJi BU-
BUCHHS 1HIIUX TEXHIYHUX AUCIUIUIIH, K1 BIUTMBAIOTh HA 3HAHHS PU BUBUCHHI TUCITUIUIIH
3a (haxom.

BuBueHHsI Kypcy HapHCHOI TeoMeTpii mepeadayvae: BUBUCHHS IPaBUJIl Ta METO/IIB
300pakeHHsI TPOCTOPOBUX (HOPM MPEIMETIB y BIAMOBIAHUX IUIOIMIMHAX MPOEKIINA Ta ix
B3a€EMHE PO3TAIllyBaHHS; BMIHHS, BUKOPUCTOBYIOUH anapaT MpOCTOPOBOI ysSIBU Ta JOTTYHO-
ro MUCJICHHS, PO3B'S3yBaTH IMO3UIIIIHI Ta METPUYHI 3ajJlayl, JOCHIKYBaTH T€OMETPHUYHI
BJIACTUBOCTI 300paKEHHS MPEAMETIB.

Knwuoei cnosa: naprucHa reoMeTpis, Bi3yalibHi 300paKeHHs, OPTOrOHAJIbH1 MPOEKIII.

InxenepHa Ta koMm’rTepHa rpadika € TUCHUIUIIHO, KA BIAHOCUTHCS 10 3ara-
JLHO-1H)KEHEPHUX JUCIUILIIH Ta BXOAUThH JI0 OCHOB 1HXEHEpHOi ocBiTH. BoHa po3BHUBae
IPOCTOPOBE YSBICHHS JIFOJIMHU, 00pa3He CIpUMaHHS HAaBKOJHUIITHBOTO CBITY, SIKE JISKUTD
B OCHOBI Oy/b-KO1 TBOpUOi AisuTbHOCTI. [IpoeKkTyBaHHS, BUTOTOBJIICHHS Ta €KCILTyaTallis
€JIEKTPUYHOIO 00JIaIHAHHA Ta CKJIAJHUX €JIEKTPUYHUX CXEM HEPO3PUBHO NOB’sA3aHe 3 Pi3-
HUMU BUAAMH IpadiyHUX 300pakeHb: KPECICHHIMH, €CKi3aMH, cXxeMaMmu, pucynkamu. Lle
Hacuuye rpadiydi HaBYaJIbHI JUCHUILUTIHU HU3KOI0 BAXKIIMBUX 3aBllaHb, CEpeJl IKMX YMIH-
HSI MOJIEJTIOBATH CKJIa/JHI TEXHIYHI ()OPMH, 3aCBOEHHS MPABHII TEXHIYHOTO JOKYMEHTYBaH-
Hsl, HA0OYTTA HABUYOK BUKOHAHHS Ta YMUTAHHS KPECIEHb i CXEM.

[Ipy BUBYEHHI IILOTO KYpPCY 3aCBOIOIOTHCS OCHOBH MOOYJTOBU 1 YATAHHS MJIOCKHX
300pakeHbh MPOCTOPOBHUX 00’ E€KTIB, PO3BUBAIOTHCS YMIHHSA 1 HABUUKU BUKOHAHHS Ta YH-
TaHHS TeXHIYHUX Kpeciienb 3rigHo ymoB €CKJI ta JICTY. B miacymky, 3akiiagatoThes Te-
OPETHYHI OCHOBH T'€OMETPHYHOI'O Ta MPOCSKIIIMHOTO MOJICIIOBAHHS, 3HAHHS BiIIOBIIHUX
CTaHAApTIB Ta BUMOT IO BUKOHAHHA PI3HUX BUJIB KPECIEHb Ta CXEM, BMIHHS 0(OpMIICHHS
TEeXHIYHO1 JOKYMEHTAIII1.

Pa3oMm 3 mpakTUYHUM MaTepiajoM Kypc nepefdadyae BUBYEHHS IHTETpOBaHOI rpadi-
yHoi cucteMu AUtOCAD, sika € HallO1IBI MOMYJISIPHOIO Y CY4aCHOMY CBITI Ta PO3MOBCIO-
JHDKEHOI0 Ha pUHKY TTPOrpaM aBTOMAaTH30BaHOTO MPOCKTYBAHHS.
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B npomy kypci mpuaiIsSeThCs yBara JesKUM MOXJIUBOCTSIM cuctemMu AUtOCAD,
e(deKTUBHUM croco0aM 1 MpuiioMaM reOMETPUYHOTO MOJEIIOBAHHS JABOBHUMIPHUX MOJIe-
Jeil peasibHUX 00’€KTIB 1 CTBOPEHHS Ha il OCHOBI KpecieHHA. [IponmoHyloThCs BapiaHTU
CTBOpEHHS O10J110TEK €JIEMEHTIB €IEKTPUYHUX CXeM Ta (POpMyBaHHS 13 HUX MPUHITUTIOBUX
Ta (PYHKIIOHAJTBHUX CXeM. BUBYAIOTHCS BapiaTHBHI MOKJIUBOCTI TPUBHUMIPHOTO MOJEIIO-
BaHHS, sIKE J103BOJIsI€ €(heKTUBHO Bi3yasizyBaTH 00'eMHMI 00pa3 O6axkaHOTo 00'eKkTa (B TO-
MY YHCJI ¥ €JIEKTPUYHOTO 00IaHAHHS) — B1JI MPOCTUX KOHCTPYKIIHM 10 CKIATHUX MEXaH1-
3MiB.

[HxeHepHO-KOMII I0TepHa Tpadika CIpusie BUBYCHHIO CHELIaTbHUX JAUCHUIUIIH 3a
(axoM MalOYTHBOI CHEIIaTbHOCTI IUIIXOM HAaBYAaHHS CTYJIEHTIB F€OMETPUYHOMY MOJIE-
JIIOBAHHIO 00’€KTIB 1 MPOLIECIB, Ha/laBaHHS IM BMIHb, 3HaHb Ta HABUYOK, MOTPIOHUX JIs
BUKOHAHHS 1 YUTAHHS KPECJICHb Ta CXEM PI3HOTO MPU3HAYCHHS, K TaKWX, 10 BUKOHY-
IOTBCS BPYYHY, TaK 1 KOMIT'IOTEPHUX; CKJIaJaHHSA T€OMETPUYHMX MOJIEIEH, a TaKOoXK
pPO3B’sI3yBaHHS 3a PUCYHKaMH, CXEMaMH, KpECICHHSIMH Ta MOJENISAMU 1HKEHEpPHO-
r€OMETPUYHUX 33/1a4, y TOMY YKCI1 ¥ ONTUMI3alliifHHX.

Kniouoei cnosa: reomeTpuuHi MoJeNl, Pi3bOOBI 3’€IHAHHS, E€JIEKTPUYHI CXEMH,
CKJIaJaTbHI KPECICHHS, KOHCTPYKTOPChKA TOKYMEHTAITisl, aKCOHOMETprUYIHa Tipoekilis, 3-D
MOJIETIb.

Abstract

The discipline "Descriptive Geometry, Engineering, and Computer Graphics" be-
longs to the professionally oriented cycle of educational-professional programs of higher
education at the first (Bachelor's) level. Field of knowledge G "Engineering, Manufactur-
ing, and Construction,” specialty G3 "Electrical Engineering.” It consists of two separate
sections — "Descriptive Geometry" and "Engineering and Computer Graphics,” which
form an organic whole, where one part develops and complements the other at a modern
level..

Descriptive geometry is one of the branches of mathematics that allows solving
problems in graphical interpretation. The discipline lays the foundations for studying other
technical disciplines that influence knowledge when studying discipline-related subjects.

Studying the course of descriptive geometry involves learning the rules and methods
of representing spatial forms of objects in the corresponding projection planes and their
mutual arrangement; the ability to solve positional and metric problems using spatial im-
agination and logical thinking, and to investigate the geometric properties of object repre-
sentations.

Keywords: descriptive geometry; visual representations; orthogonal projections.

Engineering and computer graphics is a discipline that belongs to the general en-
gineering field and is part of the core of engineering education. It develops spatial visuali
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zation and visual perception of the surrounding world, which are essential for any creative
activity. The design, manufacturing, and operation of electrical equipment and complex
electrical circuits are closely related to various types of graphical representations such as
drawings, sketches, diagrams, and illustrations. This enriches graphic educational disci-
plines with a set of important tasks, including the ability to model complex technical
forms, mastery of technical documentation rules, and the acquisition of skills in the execu-
tion and interpretation of drawings and diagrams.

The study of this course involves learning the basics of creating and reading two-
dimensional representations of three-dimensional objects, developing skills in executing
and interpreting technical drawings according to international standards (I1SO) and national
standards (DSTU). In summary, it provides a theoretical foundation for geometric and pro-
jection modeling, knowledge of relevant standards and requirements for various types of
drawings and diagrams, and proficiency in technical documentation.

Along with practical materials, the course includes learning the integrated graphic
system AutoCAD, which is the most popular software for computer-aided design in the
modern world and widely used in the market.

This course focuses on specific features of the AutoCAD system, efficient methods,
and techniques of geometric modeling of two-dimensional models of real objects, and cre-
ating drawings based on them. It offers options for creating libraries of electrical circuit
elements and generating principle and functional schemes. Variational possibilities of
three-dimensional modeling are explored, allowing effective visualization of the volumet-
ric representation of desired objects (including electrical equipment) - from simple struc-
tures to complex mechanisms.

Engineering computer graphics facilitates the study of specialized subjects in the
field by teaching students geometric modeling of objects and processes, providing them
with the necessary skills, knowledge, and abilities to execute and interpret drawings and
diagrams of various types, both manual and computer-generated. It involves creating geo-
metric models and solving engineering-geometric problems, including optimization, using
drawings, diagrams, sketches, and models.

Keywords: geometric models, threaded connections, electrical circuits, assembly
drawings, engineering documentation, axonometric projection, 3-D model."
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1. Onuc HABYAJBLHOI JUCHHUILIIHA

HaiimenyBanHs noka3zHu-

I"anmy3b 3HaHb, HAPSAM TiATO-
TOBKH, OCBITHBLO-

XapakTepucTUKa HABYAIbHOT
JIUCLUAIUIIHA

KB KBamiQiKkaiiHui piBEeHb AeHHa popma | 3a04Ha popma
HABYAHHSA HABYAHHS
l"any3p 3HaHb
. . ) Hopmarusna
Kunbkicth kpeauTis — 6 G. [mxeHepisi, BAPOOHHIITBO Ta
OyHIBHUIITBO
Mouymni — 2 . . Pik migroroskm:
3MiCTOBUX MOAYIIB — 4 CreniapricTs 1-ii | 1-i
[H1MBiNyalIbHE HAYKOBO- G3. EnektpuyHa iHKEHEPis
JOCITiTHE 3aBAAaHHS
OcBiTHS Tporpama Cemectp
Enexkrpomexanika

(Ha3Ba) Ta €JNEKTPOEHEPreTUKA
3arangbHa KUIBKICTh TOIUH 1-i1, 2-i | 1-i1, 2-i1
—-180 Jlexcuii

15 rox. | 2 TOLI.

IIpakTnuHi, ceMiHapcbKi

60 rom. ’ 12 ron.
TroKHEBUX TOAMH JIJIS JICH- JlaGoparopi
HOI (JOpPMH HABYAHH: OcBiTHiii piBeHb: O ron. ‘ 0 rox.
ayIMTOpHHX — 5 Camocriiina po6ora
caMoCTIHHOT poOOTH CTY- Hepumii (GakaraBpenKuii) 105ron. | 166 roxL.

nedra — /

InguBinyanbna podora: —

Bun xoHTpOmIIO:
1 cemecTp — exk3ameH.
2 ceMecTp — 3ajiK.




2. MeTa Ta 3aBJaHHA HABYAJBLHOI AMCIUILIIHA

MeTor0 BHUBYEHHS HaBUYAIbHOI NUCHUIUNIHM ''Hapucnua eceomempis, indxcenepna ma
Komn tomepHa 2paghika’ € po3BUTOK IMPOCTOPOBOTO YSBJICHHS CTYJICHTIB, 30KpeMa OCBO-
€HHS MTPaBUJI IPOCLIIIOBAHHS Ta €JIEMEHTIB KOHCTPYIOBAHHS, HABYAHHS MIpaBuiIaM moOya0-
BU 1 YUTAHHS KPECJICHb, OBOJIOIIHHS TEXHIKOIO X BUKOHAHHS. .

BuBuenHs HaBuanbHOi jucuuiuniad  "HapucHa reomerpis, 1HXXKEHepHa Ta
KoMIT roTepHa rpadika” GopMye y CTYJICHTIB BIAMOBIIHO A0 OCBITHBO-NPOECiitHOT Tpo-
rpamMu Taki 3arajbHi KOMIETEHTHOCTI:

3K 2. 3naTHICTh 3aCTOCOBYBATH 3HAHHA y MPAKTUYHUX CUTYaIlIfX.

3K 8. 3gaTHICTh MpaIfoBaTH aBTOHOMHO.

A TakoX HACTYIHI cleniajJbHi KOMIIETeHTHOCTI:

CK 7. 3gaTHIiCTh po3pO0JsATH HNPOEKTU E€IEKTPOCHEPIETUYHOIO, €IIEKTPOTEXHIYHOIO
Ta €JEKTPOMEXaHIYHOI0 00JIaIHAHHS 13 JOTPUMAHHSIM BUMOT 3aKOHOJIaBCTBA, CTAaHIAPTIB
1 TEXHIYHOTO 3aBJaHHS.

3. IlepexymMoBHM 1Ji1 BUBYEHHS THCIHUILIIHHA

[lepeayMoB 3a CTPYKTYpPHO JIOTTYHOIO CXEMOIO HEMAE.

4. OuikyBaHi pe3y/1bTaTH HABYAHHS

BuBueHHs HaBUaNBHOT TUCHUIUIIHY nepeadadae GopMyBaHHS Ta PO3BUTOK Yy CTYACH-
TiB TaKUX MPOTPAMHUX Pe3yJIbTATIiB HABYAHHA:

[TPH7. 3niiicHioBaTH aHai3 MPOIIECIB B €IEKTPOCHEPTETUYHOMY, €IEKTPOTEXHIUHO-
My Ta €JIeKTPOMEXaHIYHOMY OOJIaJiHaHH], BIAMOBIAHUX KOMILJIEKCAaX 1 CUCTEMAX.

[TPH8. Obupatu 1 3aCTOCOBYBATH MPHUAATHI METOAM ISl aHANII3y 1 CUHTE3Y €JIEKTPO-
MEXaHIYHUX Ta €JIEKTPOCHEPreTUUHUX CUCTEM 13 3aJJaHUMU TOKA3HUKAMHU.

[TPH10. 3naxoautn HEOOXiAHY 1H(pOpPMAILIiI0 B HAYKOBO-TEXHIYHIN JiTepaTypi, 6azax
JAHUX Ta IHIIUX JKepesax iH(opmallii, OLIHIOBATH ii pEJIeBaHTHICTh Ta JOCTOBIPHICTb.

5. IIporpama HaBYAJBHOI JUCHMILTIHA

MOAYJIb 1. HapucHa reomerpist
3micToBuii Moayab 1. OcHOBY 1TOOYZIOBH Ta MEPETBOPEHHS KOMITJIEKCHOTO KPECIEHHS

Tema 1. Metoau npoeniroBanHs. KomruiekcHe kpeciiends. Touka, mpsiMa, TJIoIIMHA.
Jlimepamypa: [1, po3n. 1, 2, 3 cTop. 4-19]

Tema 2. B3zaemHe po3TailyBaHHs €JI€MEHTIB MpoelitoBaHHs. B3aemuuii nepetun ado mna-
paeNbHICTh JIOIINH, YMOBH.
Jimepamypa: [1, po3na. 4 ctop. 20-28]

Tema 3. Meroau NepeTBOPEHHS KOMIUIEKCHOIO KpECIEHHsS. MeToj 3aMiHM IUIOIUHH
MIPOCKITI].
Jlimepamypa: [1, po3n. 4 ctop. 28-34]

3micToBuii Moayab 2. KpuBi JiHii Ta MOBEpXHI HAa MPOEKIIMHOMY KPECICHHI.



Tema 4. Kpusi ninii. CnocoOu yrBopenHs. Knacudikamis kpuBux. [lnocki Ta mpoctoposi
KpUBI JiHII.

Jimepamypa: [1, po3a. 5 ctop. 35-42]
Tema 5. Kpusi noepxHi. [loBepxHi Ha KOMIUIEKCHOMY KpeciieHHi. KapkacHi moBepxHi.
Jliniityati moBepxHi. MeTo1 JOMOMIKHUX CIYHUX TUIONTHH IMOCEPETHUKIB.

Jimepamypa: [1, po3a. 5 ctop. 42-48]

Tema 6. Ilo3umiiiai 3amayi. [lepeTrH MOBEPXHI C MUIONIMHOO, B3AEMHHUI TIEPETHH TTOBEP-
X0Hb. MeTox Momxka.
Jlimepamypa: [1, po3n. 5 ctop. 55-66]

MOAYJIb 2. InxkenepHa Ta koMn'ioTepHa rpagika
3micToBuii MoayJab 1. OCHOBHI IpaBUJia BUKOHAHHS 1 OPOPMIICHHS KPECIICHb

Tema 1. CtangapTt cuctemMu KOHCTpykTopchbkoi gokymeHnTailii (CK/). Odopmienns
Kkpecnenb. @opmatu, macmtadu, JdiHii, mpudTu. OCHOBHUI HAIKUC.
Jimepamypa: [ 2 po3n. 1-3], [4 cTop. 8-44]

Tema 2. [Ipoekiiiine kpecieHHsi. OcHOBHI mpaBuia 0()OpPMIICHHS TEKCTOBOI Ta rpa-
di1unoi moxymenTanii. [loOyaoBa rpadgiuaux npumitusiB. Ciocoobu Bubopy 00’ekTiB. Ko-
MaHJIi MPOCTOTO Ta KOHCTPYKTUBHOTO penaryBaHHs kpeciieHb. llITpuxoBka Ha KpecieH-
HSIX, 11 Hajaro/pkeHHs. Po3Mipu: BUAM po3MipiB, CIOCOOM iX HAHECEHHS Ha KPECJICHHSX.
AcoriaTuBHI po3MipH Ta iX pefaryBanHs. HamaromkeHHs mapamMeTpiB po3MipiB.

Jlimepamypa: [4 crop. 70-87], [3 po3x. 3 crop. 26-39], [6 po3a. 1-3]

Tema 3 AxkcoHomeTrpuuHi npoekiii. CTaHaapTHI aKCOHOMETPUYHI OCl, KOoe(DIilieHTH
CIOTBOpPEHHA, NpuBeAeH! KoedimieHTn. CTaHIapTHI aKCOHOMETPHYHI Mpoekuii. 300pa-
JKEHHSI KPUMBHX JIHIN 1 KT Y CTAaHAAPTHUX aKCOHOMETpUYHUX npoekuisx. [ToOyaoBa oBa-
JiB.

Jimepamypa: [5 posn. 3], [7 po3a. 1-3], [8 po3a. 11]

3micToBuii MOAYIb 2. OCHOBHU €JIEKTPOTEXHIYHOTO KPECICHHS

Tema 4. Pi3s0u Ta enementu aeraneit 3 pizb0oto. Pi3p00Bi 3’ eaHanHs. 300pakeHHs
p1360M Ha KpecIeHH1 Ta ii Mo3Ha4YeHHs. 3’ €JHaHHS JeTalieil 00JITOM Ta MIMIIBKOIO ((par-

MEHTH TeXHIUHMX BY3iB). Kpecnenns cruporiene (6e3 pacok).
Jlimepamypa: [9 crop. 4-30, 33, 43-59]

Tema 5. Bukonanns eckiziB neraneit enepreTuuHux MamuH. OCoOIMBOCTI BUKOHAH-
HS Ta YUTaHHS CKJIAIaJbHUX KPECIeHb €HepreTHYHOro MamuHoOyayBaHHs. Crnerudika-
is. BukonaHHs ecki3y Jeraii 3a CKJIaJaabHIM KpecieHHsIM. KoMIIOHYBaHHS €CKi3y.
Jlimepamypa: [8 po3a. 9, po3ain 11 crop.306-329]

Tema 6. Oco0aMBOCTI BUKOHAHHS €JEKTPOTEXHIYHUX CXEM, THIH Ta BUJU €JIEKTPUY-
HUX CXEM, PO3IOJALI CXeM Mo TUNoBUM rpynaM. [lapamerpusanist 00'exTiB. ['eomeTpuuHi
Ta po3MipHi 3anexHocTi. JuHamiyni 6s10ku. [lapameTp ta nig kypyBaHHs 610koM. CicKu
napameTpiB OJIOKIB.

Jlimepamypa: [10 ctop. 3, 8-25]
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TeMaTHYHNH IVIAH HABYAJIBLHOI JUCHHUILIIHA

Ha3Bu 3MicToBHX MOIyITiB

Kinekicts rogua

Jlenna dhopma

3aouna dhopma

1 Tem y TOMY Y9HCIIi y TOMY YHCII
Yeroro JI. | Tlp. | Jla6. | Tun. | C.p. Yeroro J. | Ilp. | Jla6. | Iun. C.p.
1 2 3 4 9) 6 7 8 9 10 11 12 13
Monayas 1. Hapucna reomerpist
3microBuii MoayJib 1. OcHOBH TTOOYIOBH Ta IEPETBOPCHHSI KOMILIEKCHOTO KPECICHHS
Tema 1. MeToau npoeniroBan- 14 2 5 7 14,5 0,5 1 13
Hs. KOMIUTEKCHE KpEeCIeHHS.
Touka, npsiMa, IJIONTHHA.
Tema 2. B3acMHe po3TalryBaHHs 15 3 5 7 15,25 0,25 1 14
€JIEMEHTIB MTPOEIIFOBAaHHS.
Tema 3. MeToau nepeTBOPEHHs 16 3 5 8 15,25 0,25 1 14
KOMIIJIEKCHOT'O KPECIICHHS.
Pazom 3a 3micToBuM Moaynem 1 45 8 15 22 45 1 3 41
3micToBuii MoayJb 2. Kpusi JiHii Ta MOBEpXHI Ha KOMIIJIEKCHOMY KpPECIIEHHI.

Tema 4. Kpusi ninii. 14 2 5 7 12,25 0,25 1 11
Tema 5. IToBepxHi Ha KOMILIEK- 15 2 5 8 16,25 0,25 1 15
CHOMY KpECIIeHHI.
Tema 6. IepeTun mMoBepxHi ¢ 16 3 5 8 16,5 0,5 1 15
IUTOIIMHO0, B3a€EMHHM NEPETHH
MTOBEPXOHb.
Pa3om 3a 3micToBUM MoynieM 2 45 7 15 23 45 1 3 41

Yceboro rogun 3a 1 moayJiem 90 15 30 45 90 2 6 82

10
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Moayasb 2. InxkeHepHa Ta komn'rloTepHa rpadika

3micToBuii Moayab 1. OCHOBHI IpaBUiia BUKOHAHHS 1 0()OPMIICHHS KPECIICHD

1 2 3 4 5 6 7 8 9 10 12 13
Tema 1. Crangapty cucTeMn 15 5 10 15 1 14
KOHCTPYKTOPCHKOi JOKYMEHTa-
i (CKJI).
Tema 2. IIpoekuiiine KpecneHHs 15 5 10 15 1 14
Tema 3. AKCOHOMETPUYHI ITPOE- 15 5 10 15 1 14
Kl
Pa3om 3a 3micTroBuM Moyiiem 1 45 15 30 45 3 42
3micToBuii MOAYIb 2. OCHOBU €IEKTPOTEXHIYHOTO KPECIEHHS
Tema 4. Pi3p0u Ta erleMeHTH 15 5 10 15 1 14
JeTanei 3 pizb0oio
Tema 5. BUKOHaHHS ecKi3iB 1e- 15 5 10 15 1 14
TaJIe EHEPreTUYHUX MAIIuH
Tema 6. OcoOIMBOCTI BUKOHAH- 15 5 10 15 1 14
HS EJIEKTPOTEXHIYHHUX CXEM, TH-
M Ta BUJIU EIEKTPUYHHX CXEM,
PO3MOALT CXEM IO TUTIOBUM
rpynam.
Pazom 3a 3micToBUM Momynem 2 45 15 30 45 3 42
Ycboro rouH 3a 2 MoayJieM 90 30 60 90 6 84
Pa3zom 180 15 60 105 180 2 12 166

11
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Temu NPAKTHIHHX 3aHATH

1-i cemecTp

KinbkicTs
Ne Hazsa Temn TOMMH
3/m Jlenna | 3aouHa
dbopma | dopma
1 | Beryn. Crangaptn ECKJI, Kpecnsipceki iHCTpyMeHTH. Bukonanus 3a- 2 1
BlaHHs ' TuTynpHHM apkymn . Po3B’s13aHHS 3a1a4 HA TeMy ' [ouka'.
2 | Po3p’s3anns 3amau Ha Temy "Touka". IlepeBipka 3aBnanns "TuTynpHUI ap- 2
3 | Po3r’s3anns 3a7a4 Ha Temy "llpsma". Bumaua nepioro qjoMamHs0ro 3a- 2 1
BaaHHs [1/3 Nel.
4 | Po3p’s3aHHs 3a/1a4 Ha Temy 'llpsima’. 2
5 | Po3p’s3anns 3a1a4 Ha Temy "Tlnommna’. 2 1
6 | Po3B’s3anHs 3a1a4 Ha Temy ''Touka, mpsiMa, IJIoNMHA . 2 0,5
7 | Po3B’s13aHHs 3aa4 Ha TeMy ' Touka, psiMa, IJIONIMHA . 2
8 | Arecraris 2
9 | IlepeBipka nmepmioro qoMamrHboro 3apaanus J1/3 Nel., 2
10 | Po3B’s3anHs 3a7a4 HA TeMy ''3amiHa MJIONIMH MPOESKIIN". 2 0,5
11 | Bugaya noMamsboro 3aBaanss J1/3 Ne2. 2
12 | Po3B’s3anns 3amau Ha temy "Kpusi". IlepeBipka TOMaliHbOrO 3aBIaHHS 2 0,5
J1/3 No2.
13 | KontponsHa poboTa. 2 1
14 | Po3B’s3anHs 3a1a4 Ha Temy ' TloBepxHi"'. Bumaya nomMamHboro 3aBaaHHs 2 0,5
J1/3 Ne3.
15 | IlepeBipka poOirT. 2
Pazom 30 6
2-ii cemecTp
Kinpkictsb
Ne TOJINH
Hasga remu
3/m Jlenna | 3aouHa
dbopma | dopma
1 | [IpaBuna odopmieHHs TpadiuHOi KOHCTPYKTOPCHKOI JTOKyMEHTALli. 2 1
Cranmaptu €CKJl. ®opmaru, macmrabu, ndiHii, mpudTH, OCHOBHUU
Hanuc. HaneceHHs po3MipiB. TUTYIbHUHN apKyIll.
2 | Ipoexuiitne kpecneHHs. 300paXXeHHsT — BUTIISIA, PO3pi3u, nepepizu. Bu- 4 1
TJISIM OCHOBHI, TOJATKOBI, MicueBi. [IpocTi Ta cknaani po3pizu. Hakna-
neHl Ta BuHeceH1 nepepizu. [loznauenHs po3pizis 1 nepepizis. Hanecenus
pO3MipiB (MPOJOBKEHHS MOSICHEHH:). BUKOHAHHSA KpeclieHb TPhOX JieTa-
JIei: 3 HATypH, 32 aKCOHOMETPUYHOIO MPOEKIII€I0, 33 JBOMAa OPTOTOHAIb-
HUMH 300pasKEHHSIMU
3 | AKCOHOMETPUYHI TIPOEKITil. AKCOHOMETPUYHA TUIOMIMHA MPOEKIIii, KOOPIH- 4 1
HaTHI oci, KoediuieHTn croTBopeHHs. CTaHAapTHI aKCOHOMETPUYHI Ipo-
eK1ii. 300paKeHHs KiJ1 B aKCOHOMETPHUYHHX MPOEKITISIX
4 | Pi3pOu Ta eneMeHTH JeTaiei 3 pi3pOoro. 300paXkeHHS pi3bOM Ha Kpec- 4 0.5
JeHHi Ta ii mo3HayeHHs. [IpaBuia BUKOHAHHS KpeCieHb KPIMWJIbHUX BH-
pobiB
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Pi3p00Bi 3’emHanHs. 3’€IHAHHA JeTaynieid 0onToM Ta mMMIbKow (dpar-
MEHTHU TeXHIYHMX BY3JiB). Kpecnenns crpomene (6e3 dhacok).

0.5

BukoHaHHs ecki3iB MaIMHOOYIIBHUX AeTanei 3 Harypu. [1inbip dhopma-
Ty. BuGip rooBHOro BUTIIAIY Ta KUTBKOCTI OCHOBHUX BHTJIsAIB. Komrio-
HyBaHHS apkymia. Po3pi3u ta nepepi3u. BuzHaueHHs1 Ta HAHECEHHS PO3-
MmipiB. [lo3HaueHHs MaTepialiB HAa KPECIEHH.

0.5

BukoHanHs po004YOro KpecjaeHHs JeTajli CHEePreTHYHOI MallMHH 3a il
eckizoM. Bubip ¢opmary, macmrady, OCHOBHUX BHUIIIAJIB, TEpeEpi3iB.
KomnonoBka apkyma. Hanecenns po3mipiB, o3Ha4eHHs MaTepiany

0.5

Oco0MBOCTI BUKOHAHHS €JIEKTPOTEXHIYHUX CXEM, THIH Ta BHIU EJICKT-
PUYHUX CXEM, PO3IOJIII CXEM TI0 THIIOBUM rpyrnaM. [IpaBuiia BHKOHAHHS
KpECJICHb CIIEKTPUYHHUX CXEM, MOCIIIOBHICTh YUTaHHS cXeM. JliTepHi mo-
3HAYCHHsI HAUTONIMPEHIIINX BUJIIB €JIEMEHTIB EICKTPHUYHUX cXxeM. Bumo-
r'v 10 TaOJaHIli Meperiky €JIeMEHTIB CXeM, YMOBHI rpadiuHi Mo3HaueHHs
€JIEMEHTIB Ha CJICKTPUYHHUX CXEMaX.

Pazom

30

CamocriitHa podora

CamocriiiHa poOOTa CTYJIEHTIB Mepeadavyae npopooKy JIEKUIHHOTO MaTepiaty, Mij-

TOTOBKY /10 HACTYIHOI JEKUIi, MATOTOBKY A0 MPAaKTUYHHMX 3aHATh, BUKOHAHHS Tpadiy-
HUX 3aBJaHb, MIJTOTOBKY JI0 3aJiKy, & TAKOX CaMOCTIHHE OIpaIfOBaHHS OKPEMUX ITH-
TaHb 3MICTOBUX MOJIYIIB.
Po3nosin roauH camocTiiHHOT pOOOTH JIJIst CTYIEHTIB JIEHHO1 (hOpMH HABYAHHS:

— IATOTOBKA JI0 JEKIIMHUX 3aHATH — 1 200l 1 nexyiro

- HiIIFOTOBKa A0 IMIPAKTUYIHHX 3aHATDb —

1-2 200/ 1 3anamms

— BHMKOHAaHH$ rpadiyHUX poOIT — 10 200.
— TIATOTOBKA J0 3aJIiKy — 10 200.
Kinbkicts
Ne TOJUH
Hassa Temu
3/m Jlenna | 3aouna
dopma | dopma
MOJIVIJIb 1
1 | Crapmapru €CKJZl. dopmaru, Mmacimitadbu, diHii, mpudTH, OCHOBHHMHA 3 5
Hanuc. BukoHaHHs TUTYJIBHOTO apkymty (3aBgaHHs 01).
2 | [Ipopobnennst marepiany Ha Temy '"Touka". Po3p’s3anns 3amay: Ne3, 6. Bu- 3 6
KOHAHHS TUTYJBHOTO apKyllla 10 aIb0OMY TOMAIlHIX 3aB/iaHb (opmat A3).
3 | IIpopobiienns matepiany Ha Temy "'TIpssma”. Po3p’s3anns 3agaqd: Nel0, 12, 3 6
15. [IpogoBxKeHHs BUKOHAHHS TUTYJIBHOTO apKyllia.
4 | TIpopobiienHs marepiany Ha Temy "Tlmomuna". Po3B’si3anss 3amaq: Nel9, 3 6
20, 22. 3aBepileHHS BUKOHAHHS TUTYJIbHOTO apkymia. IlinroroBka no Bu-
KOHAHHS JOMAIIHLOro 3aBmaHus Nel.
5 | [IpopobnenHst mMatepiany Ha OpsSMY, IUIOIIKMHY, TMPOBEIEHHS MEpHeH - 3 6
KyJIsipa 0 IJIONIMHU 3arajbHOTO IOJIOKEHHS, BU3HAUYECHHS HATypabHOL
BEJIMYMHM BiJIpi3Ka MPsIMOI 3arajibHOTO IMOJIOKEHHs. Po3B’s3aHHs 3a1au:
No25, 28, 29. Po3B’s13aHHS 33729 JOMAIIHBOTO 3aBIaHHsg Nel.
6 | 3aBepiieHHS BUKOHAHHS JOMAIIHbOro 3aBAaHHs Nel, 3B’s3aHOrO 3 BH- 3 6
3HAYCHHSIM HATYPaJIbHOI BEIWYMHHU TPUKYTHOI mipaminu (dopmart A3).
Po3B’sa3anns 3amau: 31, 34.
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7 | [Ipopobnennst marepiany Ha Temy "'TlepeTBOpeHHSI KOMIUIEKCHOTO Kpec- 3 6
JIEHHS crioco0amMu 00epTaHHS HABKOJIO MPOCIIIOBATHHUX MPSIMUX Ta TUIO0-
CKO-TIapayiebHOro nepeMimieHss . Po3s’s3anns 3amgaq: Ne38, 39, 41. Iig-
TOTOBKA JI0 BUKOHAHHS JOMAIIHBOTO 3aBJaHHs Ne2.

8 | IIpopobsiennst Marepiany Ha TeMy 'llepeTBOpeHHS KOMIUJICKCHOTO Kpec- 3 5
JIeHHS c11ocoO0OM 3aMiHM IJIOUIMH MpoeKiii”. Po3B’s13aHHs 3a1a4y Ha TeMy
"3amina mmomuH npoekiin’: Ne45, 48, 50, 53. Po3B’s13aHHs 3a1a4 JoMa-
IIHBOTO 3aBHaHHsa No2.

9 | 3aBepiuieHHS BUKOHAHHS IOMaIIHbOro 3aBnaHHs No2 (popmar A3). Ilpo- 3 5
pobOnieHHst marepiany Ha Temy "Kpusi miHii Ta moBepxHi"”. Po3B’s3aHHs
3amad: Ne58, 60, 63.

10 | IlpopoOeHns MaTepiary, MOB’sI3aHOTO 3 MOOYIOBOIO JIiHIM MepeTuHy MmoBe- 3 5
PXOHB 3 IPSIMOIO 3arajibHOro MOJIOXKeHHs. Po3B’s13anHs 3a1a4: No 64, 65.
11 | IlpopoGnenns matepiany Ha MOOYJIOBY JIiHII MEPETUHY MOBEPXHI 3 IJIO- 3 6

IIMHOI0 OKPEMOro MojiokeHHs. [TiroToBka 10 BUKOHAHHS JOMAIIHHOT'O
3aBaadus Ne3. Po3s’s3anns 3agau: Ne70, 72, 76.

12 | [IpopoOnenHs MaTepiany Ha B3aEMHUUN MEPETHH MOBEPXOHb METOJOM J10- 3 5
NOMDKHHX CIYHHX IUIOMIMH-TIOCepeaHuKiB. Po3B’s3anHs 3amaua Ne79, 81.
3aBepllIeHHs] BUKOHAHHS JOMAIIHbOr0 3aB/iaHHs No3.

13 | IlixroroBKa A0 BUKOHAHHS KOHTPOJIbHOI poOOTH, OB’ s3aHO1 3 BU3HAUCH- 3 5
HSIM METPHUYHHX XapaKTEPUCTHK TPUKYTHOI mipaminau.
14 | Anani3 pe3ynbTaTiB BUKOHAHHS KOHTPOJIBHOI pobotu. [IpopobneHns Teo- 3 5

PETHYHOTO MaTepially Ha TeMH, Ha sIKi OyJId TOmyIeH1 MOMUIKH ado Ma-
JI0 MiCIIe YaCTKOBE PO3B’sI3aHHS KOHKPETHOI 3a1a4i.

15 | 3aBepuieHHst po3B’si3aHHA 3aAady y '30IpHUKY 3a/Jay 3 HApUCHOI Teo- 3 5
metpii” mo temax Nel-8.
Pa3om 3a moayJem 1 45 82

MOJVIJIb 2

1 | Cranmaptu €CKJ. dopmaru, macmtabu, JiHI, MWIPUPTH, OCHOBHUHI 10 10
Hanuc. BUKOHaHHS TUTYJIBHOTO apkymy (3aBaaHss 01).

2 | OproroHajibHe KpecicHHs. BUKOHaHHS T€OMETPUYHOTO KpeclieHuKa (3a- 5) 10
Branns 02).

3 | lIpoexmiiitHe kpecieHHs. BUKOHAHHS KpeclieHUKa 32 HA0YHUM 300pakeH- 5) 10
HsM (3aBranHs 03)

4 | AkcoHoMeTpHuuHI Ipoekiii. BUKOHaHHA aKCOHOMETpPUYHOI MPOEKUli Je- 10 10
tani 3 apkymry 03 (3aBnanss 04).

5 | Pi3p0OoBi 3’eqHanHs. 3’enHaHHs JeTanell 00ATOM Ta MIMHIbKOK ((dpar- 10 12
MEHTH TEXHIYHUX BY3JiB) (3aBnanHs 05).

6 | BukoHaHHs ecKi3y JeTaneil eHepreTHYHOI MalllMHU 3 HaTypH. (3aBaHHs 06) 5 10

7 | BukoHaHHs poOOYOro KpeciaeHHs AeTajl €HEepreTH4YHOi MallMHM 3a ii 5) 12
eckizoMm. (3aBranns 07)

8 | BukoHaHHS MPUHIMITOBOI €JIEKTPUIHOT CXEMH 3 BUKOPHCTAHHIM JWHAMI- 10 10
yauX 0110KiB.(08)
Pa3om 3a mojayJiem 2 60 84
Pa3zom 105 166

6. MeToa1 HABYAHHS, 32C00M JAiarHOCTUKM Pe3yJibTaTiB HABYAHHS
TA METOAM IX IEMOHCTPYBAHHS

Sk HaOUHMI MaTepial Ha JICKIISIX Ta MPAKTUYHUX 3aHATTAX 3aCTOCOBYETHCS MOJIE,
IJIakaTv. 3 METOK P03’ ICHEHHS HAWOUIbII CKIAIHUX MUTaHb AUCIUILIIHU Ta ITABUIIEH-
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HS SIKOCTI BUKOHAHHS 1H/IMBIyaJbHOTO 3aBJaHHA CIIiJl MPOBOJUTH I'PYMOBI Ta 1HIUBITY-
abHI1 KOHCYJBTAITIT 32 PO3KIaIOM Kadeapu.

PiBeHb 3aCBOEHHS MaTepiady 3MiCTOBOTO MOIYJISI OIIHIOETHCS MIISIXOM MPOBEICHHS
MOAYJIbHOT KOHTPOJbHOI poboTr (MKP) Ta 3axucty naboparopHux pooOiT.

Metoau HaBYaHHS — CIIOCOOM, SKMMH 3a0e3IeuyeThcs HAOYTTS 37100yBavyaMH Biji-

[IOBITHUX

KOMITIETEHIII Yepe3 3aCBOEHHS MPOrpaMHOT0 Marepiajy Ta aKTHBI3allil0 HAaBYAJIHHOTO
npolecy, a came:

poOoTa 3 IITepaTyporo - ONPALIOBaHHs PI3HUX BUJIB JKEPE, CIIPIMOBAHE HA
(¢bopMyBaHHSI HOBUX 3HaHb, X 3aKpIIUICHHS, BUPOOJIEHHS BMIHb 1 HABUYOK Ta
peatizalliro KOHTPOJIbHO-KOPEKIIHHOI PyHKIIIT B ymMOBax (popmanbHoi, Hedo-
pMaNbHOI Ta 1HPOPMAIBHOT OCBITH;

MOSICHEHHS - CJIOBECHE PO3KPUTTS MPUYMHHO-HACTIAKOBUX 3B'A3KIB 1 3aKOHO-
MIPHOCTEH y pO3BUTKY JIFOJICBKOTO MUCJICHHS;

J€MOHCTPYBaHHSI - HAOYHO-YYTTEBE O3HAWOMIIEHHS 37400yBauiB 3 SIBUIIAMH,
Mpolecamu, 00'eKTaMu B iX IPUPOAHOMY BUIJISIL,

— JUISA JIEKIIHHUX 3aHATh:

JIEKIIiS - YCHUW BUKJIAJ HABUAJIHLHOTO MaTepially, IKHi XapaKTepHU3y€eEThbCs Be-
JUKUM 00CSTOM, CKJIQHICTIO JOTIYHUX IMOOY/I0B, CKOHIIGHTPOBAHICTIO PO3Y-
MOBHUX 00pa3iB, JOBEACHb 1 y3arajabHEHb;

Oecifa - MUTATLHO-BIAMOBITHUN METO/I, 3aBJJaHHS SIKOTO - CIIOHYKaTH 3/100Y-
BayiB JIO aKTyaji3allli BIIOMHUX 1 3aCBOEHHS HOBUX 3HAHb IIIXOM CaMOCTIM-
HUX PO3AYMIB, BUCHOBKIB 1 y3arajibHEHb; PI3HOBUAN OCCIAM : PENPOTYKTUBHI
(cupsiMoBaH1 Ha BIATBOPEHHS paHILIE 3aCBOEHOr0 Marepiany), KaTeXi3udHi
(nepenbavaroTh TOYHE BIATBOPEHHS (OPMYIIOBAHb, 3allaM'sSsTOBYBAHHS BI[I-
MOB1JIeH ), eBpUCTUYHI (TIIABOASATH 3400yBaUiB 10 CAMOCTIMHUX BUCHOBKIB);
UTIOCTPYBaHHS - MOKAa3 Ta CIPUUHATTS MPEAMETIB, MPOLIECIB 1 SIBULL Y X CUM-
BOJIbHOMY 300pakK€HH1 3a JOMOMOTOI0 TUTAKaTiB, KapT, MOPTPETiB, (oTorpa-
¢bii, cxem, penpoyKIliid, 3ByKO3aIKCIB TOIIO;

— I IIPAKTHUYHUX 3aHATh!:

npakTUYHa poOOTa - METO MOTJIUOICHHS 1 3aKPITJICHHS! TEOPETUYHUX 3HAHD
Ta NMEepPEeBIPKA HAYKOBUX BUCHOBKIB;

IHCTPYKTaX - O3HAOMJIEHHS 31 c1oco0aMM BUKOHAHHS 3aBJaHb, IHCTPYMEH-
TaMM, MaTepiajlaMH, TEXHIKOIO Oe3MeKH, MoKa3 omepaliiii Ta opraHizaiiio po-
0040ro MicCI;

METOJI1 KOHTPOJIIO 1 CAMOKOHTPOJIIO:

¢dbpoHTaTBEHE OMUTYBAHHS;

KOHTPOJIbHI POOOTH, 3aJTIKH;

KOHTPOJIbHI T€CTOBI pOOOTH MPOrPaMOBAaHOIO TUITY (TIEpeiK 3aluTaHb 1 MO-
KJIMB1 BapiaHTH BIAMOBiACH);

rpadivyHa nmepesipka.

ANBTEpHATUBHO 3aCTOCOBYETHCS HACTYITHA KJIacu(]iKaIisi METO/[IB HAaBYaHHSL:
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® TOSICHIOBAJIbHO-UTIOCTPATUBHUN METOJ - MOBIAOMJICHHS TOTOBOI iH(popMaIllii
pi3HUMHU 3aco0amu (CITIOBECHUMH, HAOUHUMHU, MPAKTUYHUMH) Ta YCBIJJOMJICH-
Hs 1 3amaM'sITOBYBaHHS 1i€l iHpopMarii 3100yBayamu;

® PENpOAYKTUBHUN METOJ - BIATBOPEHHs 3700yBaueM CIOCOOIB JIsJIBHOCTI 3a
BU3HAYCHUM BUKJIAJa4eM aJITOPUTMOM;

3acobu OIliHIOBaHHS Ta METOAM JEMOHCTPYBAaHHSA PE3yJIbTaTiB HABYAHHS:
YCHI BIJIITOBI/II;

BUKOHAHHS MPAaKTUYHUX 3aB/IaHb;

KOHTPOJIbHI POOOTH;

eK3aMeHU;

pO3paxyHKoBO-TpadiuHi poOoTH;

CTYJCHTCbKI IIPE3€HTaLlli Ta BUCTYIIM HAa HAYKOBUX 3aXO0/aXx.

/. ®opMH MOTOYHOTO TA MiICYMKOBOI0 KOHTPO.JIIO

JIJist TOTOYHOT MEPEeBIPKU 3HaHb CTYIECHTIB BUKOPUCTOBYETHCS (hOopMa OMUTYBAHHS
Ha KO)KHOMY MPAKTUYHOMY Ta JaOOPATOPHOMY 3aHSTTI, @ TAKOXK 1] Yac 3aXUCTy BUKO-
HaHOTO 3aB/aHHs. KpiM TOro mpoBoIMTHCA aTecTallis CTyACHTIB Ta 3a1iKOB1 poOOTH.

JlocsiITHEHHS CTYJIeHTa OLIHIOIThCS 3a 100-0aJIbHOIO CUCTEMOIO.

[TincymMKoOBa OLIIHKA HABYAJIBHOTO KYypCY BKJIIOUA€ B c€0€ OLIHKHU 3 TOTOYHOIO KOH-
TPOJIIO 1 OIIHKYU 3aKIIOYHOTO €K3aMeHy. Y KOXKHOTO KOMITOHEHTa CBOSI YAaCTKa B 3arajb-
HIM CHCTEMI OIlIHOK. Y MPOMDKHHUX OI[IHKaX CTYJEHT Moxe HaOpaTtu no 60 6aiis. [Tuto-
Ma Bara 3aKJIIOYHOIO ICIIUTY B 3arajbHii cucTeMi omiHOK - 40 6amiB. [lincymkoBa ominka
HABYAJIBHOTO KYpCY € CyMOIO TMPOMIDKHHUX OIIIHOK 1 OIIIHKH ek3ameHy. [loTouHuil KOHT-
poJib Tiependavae OIIHIOBAHHS TEOPETHYHOI MiATOTOBKH 3/100yBayiB BUIIIOT OCBITH 13 3a-
3HAYEHOI TEMU Ta HAOYTUX MPAKTUYHUX HABUYOK 1] YaC BUKOHAHHS MPAKTUYHUX POOIT.

®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJIBHOI AifJIbHOCTI CTYACHTIB Ta IX OLiHIOBAHHS
MoayJs 1
Kpurepii ouiHl0oBaHHS BUKOHAHHA NPAKTUYHHUX POOIT

VY BIANOBIAHOCTI O HABYAJIBHOI MpOrpamMu Jjisi MEPIIOTO MOAYJs nependadeHo 9
rpadiyHuX 3aBAaHHsA. TaKMM YMHOM MakKCHMallbHa OIIHKA 3a JJAHWWA KOMIIOHEHT Mporpa-
Mmu 45 Ganis.

T'pagina Kpurepii oniHoBaHHA
podora

Pobota BukoHaHa y BcTaHOBJIeHHH TepMiH. KpeciaeHHs BUKOHAHI MICHs peTeNbHOI

5 npopoOKH TeopeTHuYHoro Matepiany. ['padidHe BUKOHaAHHS pOOOTH YiTKE Ta OXaii-
He. Hagani moBH1 yCHI BiZINOBI/I HA 3alUTaHHSI CTOCOBHO TEOPETUIHUX OCHOB PO-
00TH.
PoboTa BukoHaHa y BcTaHOBJIEHUH TepMiH. KpecneHHs BUKOHaHI My peTenbHOT

4 npopoOKH TeopeTHYHOro Matepiany. ['padidHe BUKOHaAHHS pOOOTH YiTKE Ta OXaii-
He. Hagani 9acTKoB1 yCHI BIJMOBI/II HA 3aIIUTAHHS CTOCOBHO TEOPETUYHUX OCHOB
poOoTH.
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Pobota BukoHaHa y BcTaHOBJIeHUH TepMiH. KpecieHHs BUKOHaHI Micis MPOpoOKU
TeopeTuuHoro Marepiany. I'padiune BukoHaHHS poOOTH Ma€e ekl Heaoiku. Ha-
JIaH1 YaCTKOBI YCHI BiJIMOBIJI HAa 3aIIMTaHHS CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PoGota BuKOHaHa 3 MOPYIIEHHSIM BCTAaHOBJICHUX TepMiHiB. KpeciieHHs BUKOHaHI TTic-
151 IPOPOOKHU TEOPETUYHOTO MaTepially, ajle CTyJACHT Ma€e MPoOIeMH 3 MTOSICHEHHSIM
TEOPETHYHHUX OCHOB. I'padiyne BUKOHAHHS pOOOTH Ma€ JesKi HEJOIKH.

Po6ota BuKOHaHa 3 TOPYIIICHHSM BCTAaHOBJICHUX TepMiHiB. [ padiune BUKOHAHHS
pOOOTH Mae JIesiKi HEIO0JIKH, aJlie B LIJIOMY BiJIIIOBiJIa€ HagaHoOMYy 3aBaanHi0. CTy-
JICHT BiJIMOBJISIETHCS] HAJTABATH YCHI 3aITUTaHHSI.

PoGota ne BukonyBanacs

Maxcumanvna oyinka cmyoenma 3a 0anuii kKomnonenm npocpamu 45 oanis (9 po-
oim no 5 oanis).

VY BIZMOBIAHOCTI 10 TIPOTPaMHU y MEPIIOMY MOJYJII TepeadadeHa o/iHa MOTOYHA MO-
yJIbHA KOHTPOJIbHA po00Ta, sSIKa MICTUTh 5 rpadiuHUX 3aBJaHb, IO OI[IHIOIOTHCS 3a Ha-
BEJICHUMU BHIIIE KPUTEPIIMUA. TaKUM YMHOM MaKCHMajbHa OIlIHKA 32 TOTOYHY MOJYJIbHY

KOHTPOJIbHY po00TYy cKkiaaae 15 Gais.

Kpurepii ouiHioBaHH1 iciuTy, 3aJiKy

3100yBay Ma€ BIAMOBICTU HA TPU TEOPETUYHHUX IMUTAHHS Ta BUPIIIUTH JBI MPAKTHY-

H1 3a1a4i. KojkHa BIJMOBIAb HA YCHI MUTaHHS OLIHIOETHCS MakcuMyM y 10 OaiB, BUpI-
IICHHS KOXKHOT MPAaKTUYHOI 33/1a4l TaKOXK y 9 OaiiB. 3arajom 3a ICIIUT MOKHA OTPUMAaTH

MakcumyM 40 Oais.

Binnosiak Ha
YCHE MUTAHHSA

Kpurepii oniHioBaHHs Ha icnuTi, 3aJiKy

10

BinnoBigs HajlaHa IOBHA, IPYHTOBHA, YiTKa, IPU HaJJaHH1 BIAMOBI/II IPEICTaBIIEHI
HeoOXiH1 rpadiuHi MoOy10BH, Ha/laH1 MOSCHEHHS 0COOIMBOCTEH BUKOPUCTAHHS
JAHOTO TEOPETHYHOTO 3HAHHS Ha MPAKTHIIl, HABeIEHO MPUKJIIAN TAKOTO BUKOPHUC-
TaHHSL.

BinnoBiaps HaslaHa IOBHA, IPYHTOBHA, YiTKa, IPU HaJaHH1 BIAMOBI/II IPEICTaBIIEHI
HeoOXiaH1 rpadiuHi moOy10BY, HalaH1 TOSACHEHHS 0COOIMBOCTEN BUKOPUCTaHHS
JAHOTO TEOPETHYHOTO 3HAHHS Ha MPAKTHIIL, 3 HABEICHHSIM MPHUKIIAy TAKOTO BH-
KOPHUCTaHHS BUHUKIIM TPYTHOMII.

BianoBiae HajaHa MoBHA, IPYHTOBHA, ajie CIIOCTEPITalOThCSI HEBIIEBHEHICTh Ta
TPYIHOIII TIPU BIIMOBIASX HA YTOYHIOIOUI 3alMUTAaHHS, X04a TP HAJaHHI BIAMOBII
npeAcTaBieHl HeoOXiaH1 Tpadivni MoOy10BHY, HaJAaH]1 TTOSICHEHHST 0COOTUBOCTEM
BUKOPHUCTAHHS JAHOTO TEOPETUYHOTO 3HAHHS Ha MPAKTHUIll, HABEJICHO MPUKIIAIN
TaKOT'0 BUKOPUCTAHHS.

Bianosine HajjaHa MOBHA, IPYHTOBHA, aJie CIIOCTEPIraloThCsl HEBIIEBHEHICTD Ta
TPYJIHOILI IPU BIAMOBIASX HA YTOYHIOIOUI 3alIMTaHHA, X04a [IPH HaJaHH1 BIAMOBI
npeacTaBieHi HeoOXiHi rpadiuHi moOyn0BH, HalaH1 TOSACHEHHS 0COOIMBOCTEH
BUKOPHCTAHHS JAaHOTO TEOPETHYHOTO 3HAHHS Ha MPAKTHIII, 3 HABEICHHIM MTPHUKJIa-
JIy TAKOT'O BUKOPUCTAHHS BUHUKIIM TPYTHOIII.

BinmoBinp HagaHa He MOBHA, aJIe BUCBITIIEHO O1JIbIIE IOJOBUHY ITUTAHHS, CITOCTE-
piraroThCsl HEBIEBHEHICTh Ta TPYAHOILI IPU BIAMOBIASLX Ha YTOUHIOIOY] 3alIUTaH-
H$l, IPEJICTaBIIEH] OCHOBHI I'padiuHi moOy/10BH, HaJJaH1 MOSICHEHHS 0COOIMBOCTEN
BUKOPUCTaHHA JAaHOTO TEOPETUYHOI0 3HAHHS Ha MPaKTHIll, HaBeIEHO MPUKIaan
TAKOTO BUKOPHCTaHHS.
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BinmoBins HagaHa He IIOBHA, ajI€ BUCBITIIEHO OLIBIIE MOJIOBUHH IIUTAHHS, CIIOCTE-
pIraroThCsl HEBIIEBHEHICTh Ta TPYIHOII TIPH BIAMOBIASMX Ha YTOUHIOKOY1 3aIMUTaH-
S) Hsl, IPEJICTaBIICHI OCHOBHI TpadiuHi N0OYA0BH, HaJlaHi MOSICHEHHS 0COOJIMBOCTEH
BHKOPHUCTAHHS JAHOTO TEOPETUYHOIO 3HAHHS Ha MPaKTHIII, 3 HABEJACHHIM IPUKJIa-
1y TAKOTO BUKOPHUCTAHHSI BUHUKIU TPYIHOIIII.

Binmoias Ha/laHa HE MMOBHA, BUCBITIICHO MEHIIIE TIOJIOBHHU MTUTaHHS, CIIOCTEpira-
IOThCSl HEBIIEBHEHICTh Ta TPYAHOII TP BIMOBIIAX HA YTOUHIOIOU] 3aIlTUTAHHS,

4 MpeACTaBiICH1 JAesKi rpadiudi moOya0BH, Ha/laH1 MMOSICHEHHS 0COOJIMBOCTEN BUKO-
PUCTAHHSI JAHOTO TEOPETUIHOTO 3HAHHS Ha MPAKTHUIll, HABEICHO MPUKIIAIA TAKOTO
BUKOPHUCTAHHS.

BixamoBias HajlaHa HE MOBHA, BUCBITIICHO MEHIIIE TIOJIOBHHU ITUTaHHS, CIIOCTEpira-
IOTHCSI HEBIIEBHEHICTH Ta TPY/HOIIII ITPH BiNOBIIAX HA YTOYHIOOYI 3alTUTaAHHA,

3 MpeACTaBICH] AesKi rpadiydi moOya0BH, HaJlaH1 MMOSICHEHHS 0COOJIMBOCTEN BUKO-
PUCTaHHSI TAHOTO TEOPETUYHOTO 3HAHHS HA MPAKTHUIIl, 3 HABESJACHHIM MPUKIIATY
TaKOr0 BUKOPUCTAHHS BUHUKJIA TPYIHOIIII.

Binmoins HajlaHa HE MMOBHA, BUCBITJICHO MCHIIIE TIOJIOBHHH MUTAHHS, CIIOCTEpIra-
I0TbCS HEBIIEBHEHICTh Ta TPYIHOIII IIPH BiAMOBIIAX HA YTOUHIOIOYI 3alIUTAHHS,

2 MpeaCTaBieHi AesiKi rpadiuHi ToOYA0BH, BiICYyTHI TIOSCHEHHS OCOOTUBOCTEH BH-
KOPHCTAHHS JAHOT'O TCOPETHUYHOIO 3HAHHS Ha MPAKTHUII.
Binmoines Ha/laHa He MMOBHA, BUCBITJICHO MEHIIIE TIOJIOBHHH MTUTaHHS, CIIOCTEpira-
1 I0ThCS HEBIIEBHEHICTh Ta TPYIHOIL IIPH BIAMOBIAAX HA YTOUHIOIOYI 3alIUTAHHS, HE

B 3MO3i IpeAcTaBUTH TpadivHi TOOYI0BH, a TAKOXK MOSICHCHHS 0COOTUBOCTEH BU-
KOPUCTaHHS JJAHOTO TEOPETHYHOT'O 3HAHHS HA MPAKTHIII.

0 Binnosine He HajaHa B3araii abo abCOIIOTHO HE BiJIMOBIIA€ MUTAHHIO.
Maxkcumanvra oyinka cmyodenma 3a 6i0nogiov Ha ycHi numaunts 30 6anie (3 nu-
manns no 10 6anis).

Pimenns
MPaKTHYHOI Kpurepii ouiHioBaHHs Ha icnuTi, 3aJiKy
3agaygi

5 Pimenns npencraBieHe moBHE, KOPEKTHE, 3 YITKUMH MOSCHEHHSIMH, BIJIITOBIIH
MIpaBHJIbHA.

4 Pimenns npeacraBneHe y BUTIIAI KPECIEHHS, TPaBUILHO BUKOHAHO, MTOSCHEHHS
HAJA0THCS HEUITKO, BIAMOBIb MPAaBUIIbHA.
Pimenns npeacraBieHe NoBHE, 3 PSAOM HE3HAYHUX TOMUIIOK, 3 HEUITKUMU TOSIC-

3 HEHHSMHU, BIJMOB1/Ib YaCTKOBO IPAaBUJIbHA Y 3B'SI3KY 13 MOMMJIKAMH [TPU BUKOHAHHI
moOy/10B.

5 Pimenns npecraBiieHe y BUTIISITI KPECICHHS, BUKOHAHO 3 IIOMHUJIKAMH, aJIe MOXHA
BHU3HAUWTH XiJl BUKOHAHHS poOOTH, 0€3 MOSICHEHb, BIIMOB1Ib YaCTKOBO MPaBUJIbHA

1 Pimenns npejcrapiieHe HEMOBHE, BHKOHAHO MEHIIIE HiXK HAIIOJIOBUHY, MPAaBHIIbHA
BiJIMOBIb BIACYTHSI.
PimenHs He mpejcTaBiieHe B3araiji abo MmpezicTaBiieHa JUIIe YMOBA 3 HE3HAUHUMU

0 rpadivHUMU TTOOYIOBaMU, JIe¢ HEMOXKJIMBO BU3HAYUTH XiJl BUPILIECHHS 3a1adi abo
CEHC IUX MOOY/I0B.
Maxkcumanvua oyinka cmyoenma 3a 3adaui 10 6anis (2 3adaui no 5 6anis).

Mopyasb 2
Kpurepii ouiHl0BaHHS BUKOHAHHA NPAKTUYHHUX POOIT

VY BiMOBIJHOCTI 10 HABYAIBHOI MPOTpaMu JUIsl EPIIOTO MOAYS mepeadayeHo 8 rpadiu-
HUX 3aBJaHHS. TakMM YMHOM MaKCHMallbHa OIliHKA 32 JaHWi KOMIOHEHT nporpamu 80 Gais.
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I'pagiuna

KpwuTepii oninoBaHHs
poborta

Po6ora BukoHaHa y BcTaHOBJIeHHH TepMiH. KpeciaeHHs BUKOHAHI Micis peTenbHOT
10 POPOOKH TEOPETUYHOTO Martepiany. [ padiuHe BUKOHAHHS POOOTH YiTKE Ta OXaii-
He. Hagani moBHI yCHI BINIOBI/II HA 3aIIUTAHHS CTOCOBHO TEOPETUYHUX OCHOB PO-
00TH.

Po6ora BukoHaHa y BcTaHOBJIeHHM TepMiH. KpeciaeHHs BUKOHAHI Micis peTenbHOT
9 MPOPOOKH TEOPETUYHOTO Martepiany. ['padiuHe BUKOHAHHS POOOTH YiTKE Ta OXaii-
He 3 HenoikaMu. HajaHi MoBHI yCHI BIZITIOBI/II HA 3alTMTaHHS CTOCOBHO TEOPETHY-
HUX OCHOB pOOOTH.

Po6ora BukoHana y BcTaHOBJIeHHH TepMiH. KpeciaeHHs BUKOHAHI Micis peTenbHOT
8 MPOPOOKH TEOPETUYHOTO Matepiany. [ padiuHe BUKOHAHHS POOOTH YiTKE Ta OXaii-
He. HagaHi 4acTKOBI yCHI BIZMOBI/II HA 3alIUTAHHS CTOCOBHO TEOPETUYHUX OCHOB
poboTH.

Po6ota BukoHaHa y BCTaHOBIEHHI TepMiH. KpeciaeHHs BUKOHAHI Micis peTenbHOl
7 POPOOKH TEOPETUYHOTO Matepiany. [ padiuHe BUKOHAHHS POOOTH UiTKE Ta OXaii-
He 3 HejomikaMu. Haani HeTo4H1 yCH1 BiIOBI/1 Ha 3allUTaHHS CTOCOBHO TeOpe-
TUYHUX OCHOB POOOTH.

Pobota BukoHaHa y BCTaHOBJIEHUH TepMiH. KpecieHHs BUKOHaHI Micist TpopoOKU
6 TEOpEeTUYHOro MaTepiany. I'padiuHe BUKOHaHHSA pOOOTH Mae Nesiki Henomniku. Ha-
JIaH1 YaCTKOBI YCHI BIJIMTOBI/II HA 3aIIMTaHHS CTOCOBHO TEOPETUYHHX OCHOB POOOTH.
Po6ora BukoHaHa y BcTaHOBIeHHH TepMiH. KpecneHHst BUKOHAHI Micis MPOPOOKU
5 TEOpPETUYHOr0 Martepiany. I'padiuHe BUKOHAHHS POOOTH Mae JIesiKi CYTT€EBI HENO-
niku. Hagani yacTKOB1 HETOYHI YCHI BIAMOBI/II HA 3aIIUTAHHS CTOCOBHO TEOPETHY-
HUX OCHOB pOOOTH.

Po6ota BukoHaHa 3 MOPYIIEHHSIM BCTAHOBJICHUX TepMiHiB. KpecieHHs BUKOHaH1

4 MiCJI TPOPOOKH TEOPETUIHOTO MaTepiany, aje CTYJACHT Mae MpoOJIeMH 3 MOosiC-
HEHHSIM TEOPETUYHHUX OCHOB. I'pachiuHe BUKOHAHHS POOOTH Ma€ JIesiKi HETOMIKH.
Po6ora BukoHaHa 3 MOPYIIEHHSIM BCTaHOBJIEHUX TepMiHIB. KpecieHHs BUKOHaH1

3 icJIs IPOpOOKH TEOPETUYHOTO MaTepiaiy, aje CTYyJeHT Mae MpoOIeMH 3 Mosic-
HEHHSM TeOpeTHUUHUX OCHOB. I'padiuHe BUKOHAHHS pOOOTH HEOXalHE Ta M€ CYT-
T€BI HEJOTIKU.

Po6oTa BukoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHIB. [ padiune BUKOHaAHHS
2 poOOTH Mae JIesiKi HEOMIKH, ajie B LIJIOMY B1JIOBiIa€ HafaHOMY 3aBJaHHI0. CTy-
JICHT B1IMOBJISIETbCSI HAJJaBaTH YCHI 3alIUTaHHSI.

Po0ota BUKOHaHA 3 MOpPYLIEHHSIM BCTAHOBJIEHHMX TepMiHiB. I'padiuHe BUKOHAHHS

1 poOOTH Mae CyTTEBI HENOJNIKM, MO BIJNOBiJIa€ HaAaHOMY 3aBIaHHIO. CTyIeHT
BiJIMOBJISIETHCS HAJABATH YCHI 3alTUTaHHSL.
0 Poborta He BUKOHYBanacs

Maxcumanvua oyinka cmyoenma 3a oanuti komnonenm npocpamu 80 danis (8 po-
oim no 10 6anis).

VY BIZIMOBITHOCTI 10 MPOTPaMU y IPYyroMy MOYJl mepenadadeHa ojlHa TOTOYHA MO-
TyJibHA KOHTPOJIbHA po00Ta, sika MICTUTH 2 TpadiyHUX 3aBJIaHHS, 110 OIIHIOIOTHCS 32 Ha-
BEJICHUMHU BUIIIE KPUTEPIIMH. TaKuM YMHOM MaKCHMallbHA OIlIHKA 32 TOTOYHY MOJYJIbHY
KOHTPOJBHY poboTy ckiaaae 20 Gamis.
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8. KpuTepii ouiHiOBaHHS pe3yJIbTATiB HABYAHHS

JleHHe BiIIIJICHHS

3a04He BiaIiIeHHA

Kinb- Kinp-
Bun poboru KiCTb Bun pobotu KiCTb
OaiB OauiB
Mogyns 1
I'padpiuna podora "TurynpHuit 5 I'padiuna pobora "TutynpHmit 5
Tl apkym" apkym'”
Po3B'sa3anns 3a1a4 3 TeM 5 Po3B's3aHHs 327124 3 TEM 5
I'padiuna podora "Ilipamiga" 5 I'padiuna pobdora "Ilipamina" 5
SM1 | 1,
Po3B's13anHs 3a1a4 3 TeM 5 Po3B's13aHHs 3a1a4 3 TeM )
['pagiuna poboTa "3amina 1mio- 5 I'padiuna podora "3amina 5
T3 OIWHH TPOSKIIiT" TUTOIIIHHM TTPOCKIIiT"
Po3B's13anHs 3a1a4 3 TeM 5 Po3B's13aHHs 3a7a4 3 TeM )
T4 | Po3B'a3anHs 3a1a4 3 TEM 5 Po3B's13aHHs 3a7a4 3 TeM 5
IM 2 T5 | Po3B'a3anHs 33134 3 TeM 5 Po3B's13aHHS 3a71a4 3 TeM 5
T6 I'pa¢iuna podota "Tlo3uniiiHi 5 I'paciuna podota "Tlo3umiiiHi 5
3amaul” 3amaul”
MKP 15 | MKP 15
[TincymkoBuii
[cnut 40 | Icnut 40
KOHTPOJIb
[Tincymox 100 100
Mopyns 2
T1 ['padiuna pobdota "TurynbHUi 10 | I'padiuna pobota "TuTtynpHHN 10
apkym" apkymr'”
I'P "I'eomeTpuune kpeciaeHHs" 10 | I'P "T'eomeTpuune kpeciaeHHS" 10
M1 T2 | I'P "IIpoekuiiine KpeciaeHHs 10 | I'P "[Ipoekuiiine KpeciaeHHs 10
JeTalll Mo HA0UHOMY 300paxKeH- JieTalll o Ha0YHOMY 300pa-
HIO" KEHHIO"
T3 | I'P "AxconomeTpuuHi npoekuii 10 | I'P "Axconomerpuuni npoekuii | 10
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I'P "EneMmeHTH cKIagaIbHUX 10 I'P "EnemeHTH cKIagaJIbHUX 10
T4 | kpecnens Ta cnenudikais” KpeciieHb Ta cnerudikaris’
I'P "Ecki3 netani eHepreTHaHuX 10 I'P "Ecki3 merani eHepreTuy- 10
MamvH " HHUX MaluH "
3M 2 TS
I'P "Kpecnenns aeraii eHepre- 10 | I'P "Kpecnenns nerani eHepre- 10
TUYHUX MAIIWH 3 €CcKi3y " Bpyu- TUYHUX MAIIMH 3 €CcKi3y " Bpy-
Hyll qHyll
T6 I'P "KpecneHnHs mpUHIIUITOBOT 10 | I'P "KpecienHs npUHIMIIOBOT 10
€JIEKTPUYHOI CXEMH" €JIEKTPUYHOI CXeMHU"'
[TincymkoBwHiA
MKP 20 | MKP 20
KOHTPOJIb
Cyma 100 100

HIxana ouninwoBanusa ECTS

Cyma 6aniB 3a B Orinka Ominka 3a mkano ECTS
BUJIM HABYAJIBHOT ECTS :
JSTBHOCTI JUTS €K3aMEHY TUTS 3aJTIKYy
90 - 100 A BIZIMIHHO
82-89 B 106pe
74-81 C p 3apaxoBaHO
64-13 D 3aJI0BUIBHO
60-63 E
. : HE 3apaxoBaHO 3 MOX-
HE3aJI0BITHHO 3 MOXKIIUBIC- :
35-59 FX JIUBICTIO TIOBTOPHOTO
TIO TIOBTOPHOTO CKJIa/IaHHS
CKJIQTaHHSI
HE3aJIOBLIBHO 3 HC 3apaxoparo 3
000B’SI3KOBUM TOBTOP-
0-34 F 000B’I3KOBUM MMOBTOPHUM p
: HUM BHBYCHHSM JIHC-
BUBYCHHSIM JUCIUATUTIHH )
ITUTUTIHA

MOVJIb 1. Ilix yac BUBYEHHS KypCy HApUCHOI reoMeTpii BUKOPUCTOBYIOTHCS Pi3HI

9. MeToanuHe 320e3Me4YeHHA

HaBYAJIPHO-METOIMYHI MaTepiaJik Ta TEXHIUHI 3aco0u HaBuaHHs. Cepes HuX:

® TECTOBI KapTKH KOHTPOJIIO 3HaHb CTyAeHTIB mo Temax: "Touka", "[Ipsma", "Ilmo-

muHa'";

® [IaKaTH JPYKAPCHKOTO 1 KadeapalbHOTO BUTOTOBJICHHS;
® MOJIEJI MO BCIM TeMaM KypCy HapHCHOI FeOMETpIi Ta 1HKEHEPHOI rpadiku;

¢ kiHOG1TEMU (BUTOTOBIIEHI Kadenporo), mo temax: ''Tlpsama 1 momuna”, "T'eomeTpu-
yH1 neperBopeHHs ", "llepeTH moBepXoHb MpsIMOIO JIiHIEW' ', "B3aemuuii nepetun

MOBEPXOHB"
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MOJVYJIb 2. Ilix yac BUBYEHHS KypCy 1HKEHEPHOI Ta KOMIT I0TEPHOI rpadiku BUKO-
PHUCTOBYIOTBHCS P13HI HABYAJIbHO-METOANYHI MaTepiajii Ta TexXHI4HI 3aco0u HaBuaHHS. Ce-
pen HUX:
e Mojie o TeMax: ' IIpoekiiitHe kpeciaeHHs , 'Pi3p00B1 BUpobOu Ta 3'enHanus’, "IIpo-
¢ mpokaTHUX cTanei”, "CkiaganbH1 KPECIeHHs CYTHOBOI 3aripHO1 apMaTypH .

e piapMu no Temax: "Tlpoekiiiine kpeciaeHHs", ' AKCOHOMETpHUYHI TTpoekiii , "Pi3p0a
Ta Pi3600BI 3'€THAHHS" .

e rakaTH 1o Temax: 'Kpecmspcbki mpudtu’, "Hanecenns posmipis”, "Po3pizu Ta
nepeTuHu’, " AKcoHOMeTpuYHI mpoekiii', "Pi3p0u Ta pi3n0oBi 3'eqnanns’, "Ckia-
JagbHE KPECICHHS By3Ja' .

10. PexomenaoBani Jxepesa ingopmauii

OcHoBHA

1. AxwmanoBa I'.I'., bopucenko B.Jl., Kpemcan B.FO. Hapucna reometpiss — Muko-
naiB: HYK, 2013. — 68 c.

2. TlpaBuna oopmiieHHS KpecieHb BiAMOBIAHO 10 [SO: MeToanuHI BKa3iBKU 0 BHB-
YeHHS AUCUUIUIIHM 1HXXeHepHa Ta komm'torepHa rpadika / J[.B. Kornsp.— Mukomnais:
HVK, 2025. — 69c.

3. boiiko A.Il., Kykminra O.FO. MeroandHi BKa3iBK{ 10 BUKOHAHHS TpadiaHOi poOo-
TH Ha TeMmy "I 'eomeTpuune kpecneHHsa''. — Mukonais: HYK, 2011. — 42 c.

4. Bwuaum, po3pizu Ta nepepizu. Ilpoekuiitne kpecnenHs 3a ctanaapramu [SO: meto-
JUYHI BKa31BKU J10 BUBYCHHS AUCHUIUIIHA 1HXEHEpHA Ta KoMm'torepHa rpadika / [.B.
Kotnsap.— Mukonais : HYK, 2024. — 43c.

5. bopucenko B.Jl., binniuenko O.I'. AkconomeTrpuuHi mpoekilii: HaBuanpHuU moci-
onuk. — Mukomaais: HYK, 2009. — 56 c.

6. Bupobu 3 pi3p0010 Ta po3'eMHi pi3bOOBI 3'€THAHHS : METOAMYHI BKa31BKH JIO BUB-
YeHHSl MUCUMUIUIIHU 1H)XXEeHepHa Ta koMmm'torepHa rpadika / J[.B. Kormsap.— Mukonais :
HVK, 2023. - 46 c..

7. T'pacdiune ohopmIIeHHSI €JIEKTPUYHMX CXEM MPUHLMUIIOBUX: METOJIMYHI BKa3IBKU [0
BUBYCHHS JTUCLIMIUTIHU 1HXKEHEepHa Ta KoMITtotepHa rpadika / JI.B. Kotsp, O.I'. bigHiueHko.—
Muxkomnais : HYK, 2025. — 70c.

8. bopucenko B./[. OcHoBu moOynoBu 06'eMHUX 300paxeHb y CEPEOBHILI MPOCKTY-
BaHHs AutoCAD : naBuansHuii nociouuk / B. JI. bopucenko, O. I'. bigniuenko, /. B.
Kotmsap. — Muxkonais : HYK, 2012. — 336 c.

JonomizkHa

9. Bopucenko B.Jl., binaiuenko O.I'., Kpemcan B.JO. Hapucna reometpisi: Hapuasns-
Huii mocionuk. — Mukonais: HYK, 2006 — 4.1 — 80c.

10. bopucenxo B./l., binaidenko O.I'., Kpemcan B.}O. Hapucna reometpisi: HaBuann-
Hui mocionuk. — Mukonais: HYK, 2006 — 4.2 — 90c.

11. Hapucua reomerpis: [linpyunuk / B.€. Muxaitnenko, M.®. €sctideeB, C.M. Ko-
BanboB, O.B. Kamenko. —K.: Buma mxkoia, 2004. — 303 c.

12. ImxenepHa Ta koM toTepHa rpadika/ B.€. Muxaiinenko, B.M. Haiinum, A.M.
[Tinkoputos, I.A. Ckunan. 3a pen. B.€. Muxaiinenka. — 2-re Bua., nepepo6. — K.: Buia
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mkoJja, 2001. — 350 c.
13. IIpaktukym 3 imxenepHoi rpadiku / C. I. Kopmanoscekuit, O. M. Ko3zauko, A. O.
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