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BCTYII

AHOTALIA

JuciuruiiHa crnpsMOBaHa Ha OCBOEHHS CYYaCHHMX OCHOB PO3POOKH CHUCTEM
aBTOMATHU30BAHOTO TIPOCKTYBaHHS, I1X (YHKIIIOHAIBHUX CXEM Ta OCOOJIMBOCTEH
3aCTOCYBaHHS METOAMYHUX MAaTepialiB MpU PO3poOIl CHCTEM KOHIWIIIOBAHHS Ta
pedpmkepailii 3 BAKOPUCTAHHSIM Cy9aCHOI KOMIT FOTEPHOT TEXHIKH.

BHacnigok BHBYEHHS AUCHMIUTIHU CTYACHT OACPKHUTHh NMpodeciiiHi 3HAHHS PO
cydacHuil ctaH piBHSI po3poOku CAIIP, sKi CTOCYOTBCS CHCTEM KOHAMIIIIOBAHHS Ta
pedpmwxkepariii, 3MICT METOAWYHHUX Ta  METOAOJOTIYHMX  MarepiajiB,  sKi
BUKOPUCTOBYIOThCA Tipu  po3podOii  CAIIP, mpomec dopmyBaHHS  KpPUTEPIIO
e(EeKTUBHOCTI CYJHOBUX KOMIUIEKCIB Ta To4aTkoBoi 1H(popmarlii. CTyJAeHT TaKoXK
Oynu MaTu ysBY MPO CTPYKTYpHI CXEMHM aBTOMAaTH3allli MPOEKTYBaHHA 00’ €KTIB
PI3HOTO TpPHU3HAYEHHS, PO3POOJCHI BITYM3HSIHUMU Ta 3aKOPJAOHHUMU MPOCKTHUMU
oprasizaiisiMu, Ta OCHOBHI mpoOiemu po3pooku CAIIP, sxi crocyroTecs cucTeMm
KOHJIMIIIIOBaHHA Ta pedprkepaliii, BKJIIOYAIOYU MOYATKOBY 1H(OpMAIIiI0O Ta METOIU
OLIIHKU €()eKTUBHOCTI.

KarouoBi cioBa: cucreMr aBTOMAaTHYHOTO TMPOEKTYBAaHHS, PO3poOKa, cucrteMa

KOHJUIIIOBaHHS Ta peppukepanii, cxema, MeToJl, €pEeKTUBHICTb.

Abstract

The discipline is aimed at mastering the modern basics of the development of
automated design systems, their functional schemes and the peculiarities of the
application of methodical materials in the development of air conditioning and
refrigeration systems using modern computer technology.

As a result of studying the discipline, the student will gain professional knowledge
about the current state of the development of CAD related to air conditioning and
refrigeration systems, the content of methodical and methodological materials used in
the development of CAD, the process of forming a criterion for the efficiency of ship
complexes and of initial information. The student will also have an idea of the structural

schemes of the automation of the design of objects of various purposes, developed by
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domestic and foreign design organizations, and the main problems of CAD

development, which relate to air conditioning and refrigeration systems, including

initial information and efficiency evaluation methods.

Keywords: automated design systems, development, air conditioning and

refrigeration system, scheme, method, efficiency.

1. Onuc HAaBYAJILHOI JUCIHHUILIIHA

HalimeHnyBaHHS TOKa3HHKIB

["anmy3s 3HaHB, CIICHIATBHICTH
(ocBiTHS TIpOrpama), OCBITHIM
piBEHb

XapakTepHucTHKa HaBYAIbHOT
JUCLUILIIHA

neHHa hopma

3ao4yHa hopma

HaBYaHHSA

HaBYaHHSA

Kinbkicte kpequTis — 4

I"anmy3s 3Hanb: G [HKeHEDis,
BUPOOHUIITBO Ta OYAIBHUIITBO

O0o0B'13K0Ba

Monymis — 1 Pik miaroroBku:
3MiCTOBHX MOJYIIB — 2 3-i 3-i
Cemectp
Enextponnuit anpec PITH/] — -
Ha caiiTi YHiBepcuTeTy Cremianpaicts: G11 S-il S-i
MamunoOyayBanHs ( 3a Jlexiit
[HuBigyanbHE HAYKOBO- CHeCmaJIBguleIo Gll)'04 15 ron 6 rox
i AHOOYNyBaHHS : : X
AOCTIZHE 3aBIAHHA s " - IIpakTuuHi, ceMiHapChbKi
(nasea) OcBiTHs nporpama: CynHoBi
_ €HEepreTUYH1 YCTaHOBKHU Ta — _
YCTaTKyBaHHS -
3aranpHa KUTBKICTb TOJIUH — JlabGopaTopHi
120 30 rox 14 ron
CamocriitHa pobora
TwKHEBUX TOAWH ISl IEHHOT
) 75 ron 100 rox
(dbopMH HaBYaHHS:

ayTUTOPHUX — 3;
caMoCTiiHOT poOoTH
cTyneHra — 4

OcBITHI piBEHb: MEPIINA
(OakamaBpChKUiA)

[HauBiTyanbHi 3aBIaHHSA: —

Bun konTposio: 3aimik

dopma KOHTPOJIO: YCHA

2. MeTa BUBYECHHS HABYAJIBLHOI AMCIUILIIHA

MeTor0 BHMBYCHHS HaBYaJIbHOIL

TUCIUATIUIIHA

"CAIIP

B XOJIOQWIBHIA Ta

KOHJUIIOHYIOUiil TexHiul" € (opMyBaHHS y CTYIEHTIB BIAMNOBIAHO JI0 OCBITHBO-

npodeciiiHoi MporpaMu TaKMX KOMIIETEHTHOCTEH:

3K 3. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Yy MPAKTUYHUX CUTYAIsX;
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3K 4. 3nanHsS Ta pPO3YMIHHS MPEAMETHOI 00NacTi Ta PO3yMiHHA MPOQECIHOT
TISUIBHOCTI.

3K 7. HaBuuku BUKOpUCTaHHS 1HOOPMAILITHUX 1 KOMYHIKaLIMHUX TEXHOJIOT1H.

@K 2. 3gaTHICTh 3aCTOCOBYBAaTH CBOi 3HAaHHSA 1 PO3YMIHHS Ui BHU3HAYCHHS,
dbopMyTIOBaHHS 1 BUPINICHHS I1HXCHEPHWX 3aBIaHb 3 BHUKOPHCTAHHIM METOIB
€JICKTPUYHOI 1H)KEHEPIi.

®OK 13. 3partHicTh pO3pOOIATH METOAMKM PO3pPaXyHKIB MpU MPOEKTYBaHHI Ta
eKcIuTyartaiii 00’€KTIB 1 CHCTEM Yy Tally3l XOJOJWJIbHUX MAalldH 1 YCTaHOBOK 3

Bukopuctanasm cydacanx CAD/CAM/CAE (indopmariiiftHuX) cructem.

3. llepexymoBHM 1jisi BUBUYEHHS TN CIUIIIHA

ITepenymoBamu juyisi  BuBueHHs gucturiian  "CAIIP B xomomunbHiM  Ta
KOHJIMITIOHYIOY1H TEXHIII" € JUCHIUTUIIHHU:

—"Buia matematuka';

— "®di3uka";

— "OcHoBH 1HPOPMAIIIIHUX TEXHOJIOT1i Ta MporpaMyBaHHs";

— "Hapucna reomeTpisi, IH)K€HEpHa Ta KOMIT toTepHa rpadika’’;

— "TenmmomacooOMiH";

— "TexHiuHa TepMoanHamika'.

4. OuikyBaHi pe3yJIbTaTH HABYaHHA

Buuenns maBuanpHOi aucruiuiiad "CAIIP B xonoaunbHIN Ta KOHAMITIOHYHOUIN
TexHIll" nependadyae (GOpMyBaHHS Ta PO3BUTOK Yy CTYJIEHTIB TaKMX MPOrpaMHUX
pe3yJbTaTiB HABYAHHS:

[IP6. Po3pobnsiTh 1 MNpOEKTyBaTH BUPOOM B  Taly3l EHEPreTHYHOTO
MaIIMHOOYYBaHHS, MPOIECH 1 CUCTEMH, IO 3aJ0BOJBHSIOTH KOHKPETHI BUMOTH, SIKi
MOXXYTh BKJIIOYATH OOI3HAHICTh MPO HETEXHIYHI (CYCHUIBCTBO, 3J0POB'sS 1 Oe3meka,
HaBKOJIMIITHE CEpPEOBUILE, EKOHOMIKAa 1 TMPOMHUCIIOBICTh) aCMEKTH; OOpaHHS 1
3aCTOCOBYBAHHS aJIeKBaTHOI METOI0JIOT1i MPOEKTYBaHHS.

[1P7. IlpoekTyBaTH 00’ €KTH EHEPTETUYHOIO MAIIMHOOYAYyBaHHS, 3aCTOCYBATH
CydacHI KOMEpIIiifHI Ta aBTOPChKI MPOTPaMHI MPOAYKTH HAa OCHOBI PO3YMIHHS
MePETOBHUX JOCIATHEHb Taly3i.

[IP12. 3actocoByBaTM MpPaKTU4YHI HABUYKM  BHPILIEHHS  3aBlaHb, 110

nepeadavyaroTh peaizaliio 1HKEHEPHUX MTPOCKTIB 1 MPOBEACHHS JOCIIKECHb.
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[1P17. Ynpapnsatu npodeciitHOO MISIBHICTIO Y poOOTI HaJ MPOSKTaMU MpUHANMHI
B OJJHOMY 3 HaIlpsIMiB €HEPreTUYHOTO, Oepydu Ha ce0e BIAMOBIAAIbHICTh 3 IPUUHSITTS
pillIeHb.

ITP 29. Po3B’s13yBaTh CKJIa/IHI CHEIiaNi30BaH1 3a/1a4i 3 MPOSKTYBAHHS 1 TEXHIYHOTO
00CITyroByBaHHS XOJOIUILHUX KOMIIPECOPIB, TEINIOOOMIHHHUX amapatiB XOJOIUILHUX

MAaIIUH 1 YCTaHOBOK.
5. [Iporpama HaBYAJBHOI AUCHUILIIHA

Monayas 1

3micTroBuii moayab 1. 3aransHi monoxkeHHs npo CAIIP. Po3poOka crpykrypu
(GYHKIIOHATBHOI CXEMU alITOPUTMY MTPOCKTYBaHHSI.

Tema 1. 3aranehi nonoxxenus npo CAIIP. Icropis CAIIP. Ponb aBTOMatu3ariii
NPOCKTYBaHHS B MaMHOOyayBauHi. [1, cT. 7-12]; [12, ct. 6-25].

Tema 2. MopentoBaHHs, KOHCTpyIoBaHHs, onrtuMizariist B CAIIP. [1, ct. 13-26]; [4,
ct. 115-128]; [8, cr1. 27-32].

Tema 3. Iligxoau, cTparerii Ta METOM aBTOMATH30BaHOTO MPOEKTYBaHHS. [4, CT.
138-159]; [9, cT. 23-57].

Tema 4. Cxnan, crpykrypa i kommnonentu CATIIP. [8, ct. 33-47].

Tema 5. Kimacudikaris ta kputepii Budopy CAIIP. [1, ct. 10-13]; [8, ct. 70-74].

Tema 6. MatemaTtuune 3a0e3nedernst CAIIP. [1, ct. 29-45].

Tema 7. Texuiune 3a0e3nedenns CAIIP. [1, ct. 49-57].

3micToBuii Moay/b 2. OCHOBH BUKOPUCTaHHS Cy4acCHUX MPOTPAMHHMX KOMILICKCIB
CAIIP B eneproMmammmHOOyAyBaHHI.

Tema 8. OcnoBHi cywacHi kommuiekcu CAIIP, 1o BHUKOPUCTOBYIOTHCS B
SHeproMaImHoOy/IyBaHHi, IX MOXJIMBOCTI. [ 1, cT. 24-25]; [8, cT. 58-74].

Tema 9. Anroputm Ta 0coOIMBOCTI cTBOpeHHs 00’ eMHOi reomeTpii B SolidWorks.
[3, cr. 4-17]; [4, c. 7-23]; [5, ct. 8-20]; [7, cT. 8-27]; [8, ct. 23]; [10, ct. 96]; [12, cT. 6-
25].
Tema 10. OcHOBU CTBOPEHHS €CKi3iB JieTaliell B mporpamHomy komiuiekci SolidWorks.

[2, cT. 32-68]; [3, ct. 18-32]; [4, ct1. 24-44]; [5, ct. 21-33]; [6, ct. 7-27]; [7, cT. 32-62].
Tema 11. CTBopeHHs1 00’ €MHUX JieTajield B mporpamHomy komriuiekci SolidWorks.

[2, cT. 32-68]; [4, cT. 49-65]; [5, cr. 34-52]; [7, cT. 63-85].



Tema 12. MonentoBaHHs feTainel 3 muctoBoro metairy SolidWorks. [5, cT. 53-64];

[7, cT. 86-105].

Tema 13. CtBopenHs 30ipok 00’ eMHuX aeranei. [4, cr. 66-72]; [6, cT. 53-63]; [7,

ct. 106-131].

Tema 14. CTBOpeHHS KpeclieHb Ha OCHOBI 00’ €MHHUX JeTajeil Ta 30ipok. [5, cT. 96-

103, 108-117]; [6, ct. 64-70]; [7, ct. 132-206].

Tema 15. PenmaryBaHHs ecki3iB 1 30ipOoK Ta HaJalITyBaHHS B3a€EMO3B’S3KIB

SolidWorks. [3, ct. 33-58]; [4, cT. 46-49, 71-77]; [5, ct. 72-85].

TeMaTHYHNH IVIAH HABYAJIBbHOI JUCIUILIIHA

Ha3Bu 3MicTOBHX MOMYJIiB i TEM

Kinexicte rogua

neHHa hopma

3a04yHa hopma

YChOTO

y TOMY YHUCITi

y TOMY YHCII

=

o,
=

=

1120
YChOTO

=
o

o
E

120

=
o

3microBuii MoayJb 1. 3aranshi nonoxxenHs npo CAIIP. Po3pobka cTpykTypu QpyHKIIOHATHHOI

CXEMH aJTOPUTMY NPOEKTYyBaHHs. Po3poOka KpuTepito eeKTHBHOCTI CyTHOBUX KOMIUIEKCIB

Tema 1. 3aranpni nonoxxenHs npo CAIIP.

Icropist CAIIP. Pons aBTOMaTH3aii 9 2 — 2 5 8 1] -1 - 7

MIPOEKTYBAHHS B MAlIMHOOYAyBaHHI.

Tema 2. MonentoBaHHs1, KOHCTPYIOBaHH, B B B

ontumizaiis B CAITP. 9 2 2 > 8 ! !

Tema 3. [ligxoau, cTparterii Ta METOAH 7 B B 5 5 9 B B 2 7

aBTOMAaTH30BAaHOTO MPOEKTYBAHHS.

Tema 4. Cxnan, cTpykTypa i KOMIOHEHTH

CATIP. 9 2 — 2 5 9 -1 -1 2 7

Tema 5. Knacudikaris ta kputepii BuOopy

CATIP. 7 — — 2 5 9 -1 -1 2 7

Tema 6. MaTemaTtuuHe 3a0e311€4EeHHS

CATIP. 9 2 - 2 5 8 11 -1 - 7

Tema 7. Texniune 3a0e3neuenns CAIIP. 10| 2 _ 2 6 9 1 -1 =19
Pa3om 3a 3micToBUM MoJysieM 1 60 | 10 — 14 |36 60 | 3 | — | 6 |51

3micToBuii MoayJib 2. OCHOBH BUKOPHUCTaHHS CyyacHUX nporpamMHux komiuiekcis CAIIP B

€HeproMalInHOOyTyBaHHI.

Tema 8. OcHOBHI CyyacHiI KOMIUIEKCH

CAIIP, 110 BUKOPHCTOBYIOThCS B 9 2 - 2 ) 8 1 - | - 7
S€HEeProMaIIMHOOYAYBaHHI, iX MOKIMBOCTI.

Tema 9. Anroput™m Ta 0cO0IMBOCTI

CTBOPEHHs 00’ €MHOI reomMeTpii B 7 - - 2 | 5 8 -1 -12 6
SolidWorks.

Tema 10. OcHOBH CTBOPEHHS €CKi31B 9 3 _ 2 4 7 2ol - | = 5




KinbkicTs ronux
neHHa popma 3ao4yHa Ghopma
Ha3Bu 3MicTOBHX MOZYJIiB i TEM o y TOMY 4ncii o y TOMY 4ncii
= =
2 T - g T <
Sl s Bl &5 2| 5| &f &| 5
JeTaneil B MporpaMHOMY KOMIUIEKCI
SolidWorks.
Tema 11. CTBOpeHHS 00’ €MHUX JeTalieil B
S 7 - - 2 5 8 -1 -11 7
nporpamMmHomy komruiekci SolidWorks.
Tema 12. MozentoBaHHs feTaneu 3
. 7 — - 2 5 7 -1 -11 6
aucroBoro metary SolidWorks.
: ;
Tema 1v3. CtBOpeHHs 30ipok 00’ €eMHHX 7 B B 5 5 7 I I ] 6
JeTaeH.
Tema 14. CTBOpeHHS KpeciIeHb Ha OCHOBI 7 3 3 2 5 7 o 1 5
00’eMHUX AeTanei Ta 30ipoK.
Tema 15. PenaryBanus ecki3iB i 30ipok Ta
HaJIAIITyBaHHS B3a€MO3B’SI3KiB 7 — — 2 5 8 -1 -1 2 6
SolidWorks.
Pazom 3a 3mMicTOBUM MOyIEM 2 60| 5 - 16 139|160 | 3 | — | 8| 49
Yeworo rogun | 120 | 15 — 30 | 751120 6 | — | 14 | 100
Temu 1a00paTOPHUX 3aHATH
Kinpxicts ronua
No
Hasga remu J€HHA
3/m
dbopma
Osznaitomniennss 3 iHTepdeiicom SolidWorks. Ilowarok pobotu,
1 CTBOPEHHS  HOBOTO  JOKyYMeHTy. HamamTyBaHHS  MOYaTKOBHMX 4 1
napametpiB. [laneni incTpymenTiB. Hasiranis. /J[epeBo KOHCTpyrOBaHHSI.
Binkputts icHyrounx n1okyMeHTiB. HanamryBanss Bugy pobodoi netaii.
PoGota 3 eckizamu B SolidWorks. CtBopennst eckiziB Ta 3D-ecki3iB.
2 CrBopenHst miuoumMH. IHcTpymeHTH ecki3y. IlpuB’s3ku. Po3mipu 4 2
€JICMEHTIB €CKi3y.
CtBopennst o0’emuux  gertaneit. I[loOymoBa pnertaneit 31 CKIQIHUMU
3 noBepxHsiMU. Tima oOepranHa. CTBOpPEHHS JOAATKOBHX IIJIOLIUH. 6 2
CTBOpEHHs €CKi31B Ha IUIOIIMHAX JIeTall.
PenaryBanHs ecki3iB Ta geraneil. Komanau penaryBaHHs:
4 KOTIIOBATH, J3€pKayio, 3MIIlICHHS, MACHB, K'pyrom/lﬁ MacHB, MEPEHECTH, 4 5
MOBEPHYTH, MacIITad, pO3TATHYTH, 00pi3aTu, MOJOBXKHUTH, (acka,
3a0KpyryieHHs 1 T.71. OCHOBHM mapameTpu3ariii JeTai.
CtBOpeHHs  Jeraneil 3 JMCTOBOrO  Mmertany.  HamamryBaHHSA
5 BiZIOOpaXKEHHsl TaHeNi 1HCTPYMEHTI JMCTOBOIO MeTaily. [HCTpyMEeHTH 4 2
JUIsl CTBOPEHHSI ieTajel 3 quctoBoro metairy SolidWorks.
CrBopennst 30ipok  neraneif. JlomaBaHHS KOMIIOHEHTIB  30ipKH.
6 3’eHaHHS KOMIIOHEHTIB 30ipkH Ta B3aeMo3B’s3Ku. [lepemimieHHs Ta 4 2
o0epTaHHs] KOMIOHEHTIB 301pKH.




Kinexicte ronua
Ne
HazBa temn JCHHA
3/m
dhopma
CrBopeHHst KkpecieHHs 3 gerami uu  30ipku.  Bubip pamku.
7 HanamryBanns wmacmrta®y. YmpaBiaiaHA mnpoekdisiMu. CTBOpeHHS 4 3
po3piziB Ta MicueBux BuIiB. Hanecenns po3swmipiB. Tabmumi Ta
JIOAATKOBI IMO3HAYEHHSI HA KPECIICHHI.
PA3OM 30 14
Camocriiina poborta
Po3monin roAMH caMOCTIMHOI pPOOOTH AJis CTYAEHTIB JCHHOI Ta 3a0YHOI
dbopMrHaBYAHHS:

— IIATOTOBKA 10 JEKIIMHUX 3aHATH — 1 TojnHa Ha 1 JIEKIIo;

— MIJATOTOBKA J10 TabopaTopHUX pooiT — 2 roj/1 poboTa,

— HaIIlMCaHHA pe(bepaTiB, CCC, BHUKOHAHHA PO3PAXYHKOBHX, PO3PAXYHKOBO-

rpadiuaux abo rpadiuHUX poOIT, JOMAIIHBOI KOHTPOJIBHOI pOOOTH, MEepeKiay,

aQHAMITUYHUNA OTJISJ, aHal3 MPAKTUYHUX, MPOOJIEMHHMX cUTyalii (oOcar oaHiel

po6oti 10-20 apkymriB A4) — minimyMm 15 roaus Ha 1 poGoTy;

— MATOTOBKA JI0 KOHTPOJIbHUX 3ax0/iB — (15-30) rox. Ha 1 3axi.

Po3noain yacy camocTiitHOI podoTH

Kinekicts roguna

Ne
Bun po6otu ACHHA | 3304yHa
3/m
¢dbopma bpma
1 | IlinroToBKa /10 JEKIIii 7 6
2 [TiaroroBka 10 1a00paTOPHUX POOIT 15 14
4 [TinroroBka pedepatiB/ po3paxyHKoBO- rpadiyHUX abo rpadiyHUX poOiT 30 60
7 | [iaroroBka 1o 3aiiky 23 20
PA3OM 75 100

6. MeToan HAaBYAHHS, 32CO00U TIATHOCTUKM Pe3yJIbTATIB HABYAHHSA Ta METOAHU

IX ICMOHCTPYBaHHS

HaOyTrTsi 3100yBauamMu KOMIIETEHIIA 3a0€3Medy€eThCsl 4Yepe3 3aCBOEHHS

HABYAJIBLHOTO MaTepialy y BUTJISAL JICKIIIHHUX, IPAKTUYHUX 3aHATh Ta CAMOCTIMHOT

pOOOTH CTYJIEHTIB.
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OcCHOBHUMHU METOaMH HABYAHHS 3 AUCIUILIIHH €:

1. TlosicHIOBaTBHO-UTFOCTPATUBHUI METOI, 32 JOMOMOTOIO IOBIIOMJICHHS Ta
3acBO€HHS iHpoOpMaIlii Ha JEKIIHHUX Ta MPAKTHYHUX 3aHATTSIX CIOBECHUMH W
HAOYHUMHU 3aCO0aMHU.

2. [lpoOnemMHMiA MeTOA, KOMWM Ha TPAKTHYHUX 3aHATTIX YTBOPIOIOTHCS
MONIYKOB1 CHUTYyaIlii, pO3BUBAEThCS AKTHUBHICTh, CAMOCTIHHICTH, TBOPUI 3T10HOCTI
3100yBadiB OCBITH.

Sk HaOUHUWI MaTepial Ha JICKI[iSX 3aCTOCOBYIOThCS MYJIBTHUMEIIHHI ClaiIn Ta

JICKIIHI TEMOHCTPAITIi.

3 METOI0 pO3’SCHEHHS HAWOUTBII CKIAQAHUX TNHUTaHb JUCIUIUIIHU Ta
MIJBUILIEHHS SKOCTI BUKOHAHHS 3aBJaHb MPAKTUYHUX POOIT MPOBOASTHCS IPYHOBI

Ta IHIUBIyaJIbHI KOHCYJIbTAIII1 32 PO3KJIaIoM Kadeapu.

[lix yac KapaHTUHY 3aHATTS MOBHICTIO MPOBOJAATHCS JUCTAHIINHO B PEKUMI

B1JICOKOH(DEepEeHI1 3a TONOMOT0K0 OHJIalH-TIIaTGopmMu ZOOM.

7. ®opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHsI cTyAieHTa OLIHIOI0ThCS 3a 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymMKoBa OILIIHKAa HABYAJIBHOIO KypCy BKIIOYa€ B ce0€ OLIHKK 3 MOTOYHOTO
KOHTPOJIIO 1 OLIHKM 3aKJIIOYHOIO €K3aMeHY. Y KOKHOTO KOMIIOHEHTa CBOSI YacTKa B
3arajpHIA CUCTEMI OIIHOK. Y MPOMIDKHHX OIIIHKAaX CTYJICHT MOXE HaOpaTh MaKCUMyM
60 OauaiB. Ilinx KOMIIOHEHTOM NPOMI)KHHUX OLIHOK pO3YMIIOThCSI MOTOYHI OLIHKH
MPOTSATrOM CEMECTPY (aKTUBHICTh, Y4acTh B AUCKYCISIX; BUKOHAHHS 3aBJaHb Ta 1HIIIE).
[Iutoma Bara 3aKJIIOYHOTO 3Ky B 3arajibHiil cuctemMi omiHoK — 40 6auaiB. IIpaBo
3/1aBaTH 3aKIIOYHUHN 31K HAJIA€ThCS CTYJEHTY, K1 3 ypaxyBaHHSM OTPUMaHUX OaiiB
MPOMIDKHHMX OIIHOK 1 3aKJIFOYHOTO 3aJliKy MO)Ke HaOpatu pa3om He MeHie 60 OaJis.
[TincymMKoBa OIlIHKA HABYAJILHOTO KYPCY € CYMOIO MPOMIXHUX OLIHOK 1 OI[IHKH 3aIKY.
[ToToyHMif KOHTPOJb TPOBOAMTHCA HA KOXKHOMY MPAKTUYHOMY 3aHSATTI Ta 3a
pe3yibTaTaMu BUKOHAHHS 3aBJlaHb CaMOCTIHHOT pobotu. BiH nependavae oniHioBaHHS
TEOPETUYHOI MiATOTOBKU 3/100yBaviB BUILOI OCBITH 13 3a3HAa4€HOi TeMH (y TOMY YHKCIHI,

CaMOCTIITHO OMpaIfbOBaHOTO MaTepially) MiJl Yac poOOTH HA IPAKTUIHUX 3aHATTSX.
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3apaxyBaHHSl KPEAHUTIB HABYAJIHLHOTO KYpPCY MOXKJIMBO TUIBKH MICINIS JOCATHEHHS

pe3yabTariB, 3amanoBanux PITH/I, mo BupakaeTbcs B OJIHIM 3 MO3UTHMBHUX OIIHOK,

HGpGI[6&‘I€HI/IX YNHHHNM 3aKOHOJaBCTBOM.

Bignosini Ha
JIabopaTOpHMUX Kpurepii oninoBaHHs
3aHATTAX
PoGora BuKOHaHA mMpaBUiIbHO. BiamoBiap mo poOOTi MpaBUibHA, MOBHA, JIOTiYHA,
2 MICTUTh aHaji3, CHCTEMaTH3allilo, y3araJlbHCHHS, BUKOPHUCTaHI MIKIPEIMETHI
3B’S3KH, MICTUTh apT'yMEHTOBaH1 BUCHOBKH.
1 PobGoTa BukoHaHa yacTKOBO. BigmoBigs mo poOOTi YaCTKOBO MpaBHIIbHA, MICTUTh
HETOYHOCTI, HEJIOCTATHHO OOIPYHTOBAHA.
0 Pob6ota ne Bukonana. CTyaeHT He Ja€ BiamoBiai abo BIiAMOBiAb MICTHTh 3HAYHY
KUIBKICTh CYTTE€BUX MTOMUJIOK.

Maxcumanvna Kintokicms 6a1i6 3a 0aHOW GOpPMOIO KOHMPOIIO CMaHosums 28 0Jisi OeHHOI hopmu
HasuanHs ma 24 3a 3a04Ho0 Gopmoro HasuanHs(8i0noeiono 7 ma 6 pobim no 4 6anu).

Iinroroska pedepary/
PO3PaxXyHKOBO-
rpagiynux ado

rpagivyHux poodit

(B my>xKax AJis 3204HOL
opmu)

Kpwurepii oniHoBanHs

15 (21)

3mict  poOoTH  BimNoOBiZae  OOpaHiii  Temi;  HASBHICTh  YITKO
chopMyIbOBaHOI TIPOOJIEMH; aNeKBATHICTh (OPMYITIOBaHHS 00’ €KTa,
mpenMera, METH Ta 3aqad JIOCHIIKeHHs; HasABHICTh IOCHJIaHb Ha
BUKOPUCTAaHY JITepaTypy Ta BIANOBIOHICTE OQOpPMIIEHHS poOoTH
CTaHJIapTy; BIJIMOBIAHICTH BUCHOBKIB METI Ta 3aBJaHHSM JIOCIIKCHHS.
Po6oTra BHKOHYBanach CUCTEMATHYHO Ta BYACHO IOJAaHA Ha MEPEBIPKY
HayKOBOMY KE€PIBHUKY Y BIANOBIAHOCTI 13 MJIAHOM BUKOHAHHSL.

12 (15)

3micT poOOTH BiAMNOBiae oOpaHiil Temi; aje Mae MOBEPXHEBHUH aHami3,
MaTepiall BHMKJIAQJCHO HENOCIIJIOBHO Ta HeoOIpyHToBaHo. PoOota
BUKOHYBAJIaCh HE CHCTEMAaTHYHO Ta TOJaHa Ha TEPEeBIpKY HAYKOBOMY
KEpIBHUKY 3 NOPYHICHHSM IJIAaHY BUKOHAHHS KypCOBO1 poOOTH.

8 (10)

CTyneHT BIITBOPIOE 3HAUYHY YAaCTUHY TEOPETUYHOTO MaTtepiaiy, BUSBISE
3HaHHS 1 PO3YMIHHA OCHOBHUX IIOJIO)KEHb 1 JIMIIE 3a JOIOMOIOIO
BHKJIaJ]Jaua MOXK€ BUIIPABIIATU MMOMHWIKH, Cepel SIKUX € 3HayHa KIUJIbKICTh
CYTTEBUX.

4 (5)

CryneHT BUABISE 3HAHHA 1 PO3YMIHHS OUTBIIOCTI MOJ0XKEHb, aJle JIUIIE 3a
JIOTIOMOTOI0 BHKJIaZiaya MOJKE BHIIPABIIATH TIOMHJIKH, Cepell SKHX €
3HAYHA KUIbKICTh CYTTEBUX.

Po6oTa He HOCHTH AOCHITHUIBKOIO XapakTepy, HE Mae€ aHajii3y 1 He
BIJIMIOBiZJa€ BUMOTaM, SIKi Mpea SBIAIOThCS. Y poOOTI HEMae BUCHOBKIB
a00 BOHH HOCSITh JICKJIAPATUBHUN XapaKTep.

Maxcumanvua xinekicms 06anie 3a 0aHoW0 GOpPMOIO KOHMPOIO cMmanosums 32 01 OeHHOI
Gopmunasuanns (2 pobomu no 16 banie) ma 36 3a saounor opmoio nasuanns (2 po6omu no 18

banis).
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3aJik

Kpurepii oniHioBaHHs

40

Bignosige noriunHo moOyaoBaHa, CTYACHT YiTKO Ta CTHCIO BHKJIAJa€ Marepial,
MOKa3ye TIMOOKI 3HAHHS 3 MUTAaHHS OLIETY, i Yac JOMOBiIl BIEBHEHO 1 JOKJIAJIHO
BIJIIIOB1a€ HA [IOCTABJIEH] 3aIIUTaHHS.

35

CTymeHT CHpOMOXHUH 4YITKO Ta CTHCIO 3pOOWUTH JIONOBilb, Ja€ TPABHIbHY
BI/IMOB1/Ib Ha 3alMTaHHS OUIETY, ajie HE 3aBXXKIMU YIEBHCHHH B apryMeHTaIlll, Yi He
3aBKJIM KOPEKTHO 11 GOpMYIIOE.

30

CTyaeHT CHpOMOXHHUK YiTKO Ta CTHUCIO BIiJIOBICTH Ha NMUTAaHHS OUIETy, HAJICKHO
OOTpyHTOBYE MaTepian, aje JOMyCKae CYTTEBI HETOYHOCTI Y BIAMOBIIAX Ha
3aIUTaHHS.

25

CTyneHT COpOMOXHMH 4YiTKO Ta CTHCIO BIAMOBICTH Ha MNUTaHHA Oulery, ane
JIOMYCKA€ CYTTEBI HETOYHOCTI Y BIAMNOBIASX Ha 3allUTaHHS, HE 3aBXKIU HAJE)KHO
OOTPYHTOBYE BiJITOBI/II.

20

CTyneHT HEeBIOPAIKOBAHO Ja€ BIANOBiAI Ha MUTaHHS OUIETy, HAMaraeTbCs IaTH
BIJIMOBIZIb HAa TIOCTaBJCHI 3amUTaHHS 1 POOHUTH CHPOOM apryMEHTYBaTH CBOIO
O3ULIIO.

15

CTyneHT HEeBNOPSJIKOBAHO Ja€ BIAMOBIAI Ha MHHUTaHHS OiIeTy, POOUTH CHpooH
apryMEHTYBaTH  CBOIO TMO3MIII0, HAJa€ HEMOBHi, IOBEPXOBI,
HEOOTIPYHTOBAHI BIIMOBIJI HA MOCTABJICHI TUTAHHS.

10

CryaeHT 1eMOHCTpPY€E 3a/I0BUIbHI 3HAHHS 3 MUTaHb OIETY, ajie HE MOKE BIIEBHEHO
¥ 4iTKO BIAIIOBICTM Ha JOJATKOBI 3allMTAaHHS WIECHIB KOMICii, Ta HaJIEKHO
OOIPYHTYBATH CBOIO BIATIOBI/Ib.

CTyneHT HEBNOPSIKOBAHO A€ BIANOBIAb HAa MUTAHHS OUIETY, HE CIPOMOKHHMA
apryMEeHTYBaTH CBOIO MO3UIIIO.

CTyZIeHT He J1a€ BIANOBI/I HA TUTaHHS OLIeTy.

dopma KOHTPOJII0

MakcuMaJbHA KIJBLKICTEL 0aJ1iB

[denna ¢popma 3aouHa popma

Binmogini Ha 1abOpaTOpHUX 3aHATTIX 15 x 2 6axniB = 30 GamiB 9 x 2 6aiu = 18 bGaniB

[TiaroroBka pedepaTiB/ po3paxyHKOBO-
rpadiuyHux abo rpadiuHuX pooIT

2 x 15 6axiB = 30 GamiB | 2 x 21 OaniB = 42 GaiiB

3amik 40 GauiB 40 6anis
Benoro 100 100
8. Kpurepii ouiHiOBaHHSI pe3yJibTATiB HABYaHHA

JlenHe Biggisienus 3aouHe BigaijieHHs

Bup podorn bain Bun poborn banu
[TinroToBka pedeparty/ [linroroska pedepaty/
3M1 T1-T7 | po3paxyHKOBO- rpadiqHUX 2x15 PO3paxyHKOBO- rpadiyHUX 2x21
a60 rpad1yHUX poOIT a6o rpa¢iyHUX poOIT
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JlenHe Biggisienus 3aouHe BigaijieHHsI
Bupa po6orn Bbaan Bua po6orn baau
Tl JlaGopaTopna poboTa Nel 2 — —
T2 JIaboparopua po6ota Ne2 2 — —
T3 JlabopaTopHa poboTa Ne3 2 JlaGopaTopHa po6oTa Ne3 2
T4 JIaboparopua po6ota Ne4 2 Jlaboparopua po6ota Ned 2
T5 JlabopaTopHa pob6oTa Ne5 2 JlabopaTopHa pob6oTa Ne5 2
T6 JIaboparopua po6ota Ne6 2 — —
JlaGopaTopHa poboTa Ne7 2

T7 — —
T8 JlabopaTopHa poOoTa Ne8
T9 JlaGopaTopHa poboTa Ne9 JlaboparopHa po6ota Ne9 2
T10 JlabopaTopna pobota Nel0

3M2 T11 JlaGopaTopHa pob6ota Nell Jlaboparopua po6ota Nell 2
T12 JlabopaTtopna pobota Nel2 JlabopaTopna pob6ota Nel2 2
T13 JIaGoparopna po6ota Nel3 JlaGopatopHa po6ota Nel3 2
T14 JlabopaTtopna pobota Nel4 JlabopaTtopna pob6ota Nel4 2
T15 JIabopaTopna poboTa Nel5 JlaboparopHa podora Nel5 2

Hilfgl}{’x;(fbnﬁ Ex3amen 40 Exzamen 40
Cyma 100 100

9. 3aco0u HaBYAHHA
VY pomi chemianbHUX 3ac00iB HaBYAHHS BUKOPUCTOBYIOTHCA MYJIbTUMEIHHA

TexHiKa (TPOEKTOPH, €KpaHu), rpadiuyHi 3aco0M (MaTIOHKH, KPECICHHS, CXEMH,

TJIaKaTH).
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