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BCTYII

AHoTaLifA

Y 3100yBadiB  (GOpMYIOTBCS 3HAHHS Ta BMIHHA HEOOXiJHI JJs1 BHOOpPY Ta
3aCTOCYBaHHSI BIATIOBITHUX CXEM Ta METOJUK JOCIHIKEHHS MPU JAOCIIKEHHI KOHCTPYKIIINA
3 KOMIO3UIIIMHUX MaTepialliB CyTHOOYIIBHOTO MTPU3HAYCHHS.

ITicast BUBYCHHS AUCIHMILTIHU 3700yBad 3HATUME MPO OCHOBHI €KCIIEPUMEHTAIbHI
METOJU JOCTIIKEHHSI XapaKTEPUCTUK KOMITO3HUIIIMHUX MaTepialiB Ta CyaHOOYmMiBHUX
KOHCTPYKIIIH 3 HUX, (DaKTOPH, 110 BU3HAYAIOTH IX OCHOBHI XapaKTEPUCTUKH Ta OCOOIMUBOCTI
IPOLECIB, 0 MPOTIKAIOTh B MaTepiaax Ta KOHCTpYKIisax 3 KM.

3n100yBaui HaOyBalOTh HABUYOK 3 TIPOBEJICHHS aHaJi3y KOHCTPYKIIH Ta ¢haKTopiB, 110
BIUIMBAIOTh HAa PEXHUM iX POOOTH, KOPEKTHO OLIHIOBAaTH BIUIUB IMX (aKTOpiB Ha
(GYHKITIOHYBaHHSI KOHCTPYKIIiH, 3 KOPEKTHOTO TPOBEJCHHS EKCIIEPUMEHTY Ta BUKOHAHHS
aHaJli3y JJaHUX €KCIIEPUMEHTY.

Knrwwuoei cnosa. xomnosuyitini  mamepianu,  cyOHOOYOIBHI ~ KOHCMPYKYIL,
excnepumenm, (hakmopu niugy.

Abstract

Students develop the knowledge and skills necessary to select and apply appropriate
research schemes and methods in the study of structures made of composite materials for
shipbuilding purposes.

After studying the discipline, the student will know about the main experimental
methods for studying the characteristics of composite materials and shipbuilding structures
made of them, the factors that determine their main characteristics and features of the
processes occurring in materials and structures made of composite materials.

Students acquire skills in analyzing structures and factors affecting their operation,
correctly assessing the impact of these factors on the functioning of structures, conducting
experiments and analyzing the experimental data.

Keywords: composite materials, shipbuilding structures, experiment, influence
factors.



1. Onuc HABYAJIBLHOI AUCHUILTIHA

. raﬂyg}, 3HaHb, CIIELAJTbHICTD XapaKTCpI/ICTI/IKa HaBYaAJILHOI
HaitmenyBaHHs 4 C o .
. (ocBITHS porpama), OCBITHIN AUCLMILIIHA
MOKa3HUKIB :
P1BCHb JAeHHA ()OpMa HABYAHHS
KinmbkicTh KpeauTiB — 5 l'anysp 3HaHb [TpodeciiiHol mArOTOBKH
_— G «InxeHepis, —
MonaymB — BHPOGHUITBO TA Pik marorosku:
3MICTOBUX MOAyiB — 4 OyNiBHULITBO) 1-i
ENeKTpOHHUIA afpec . _ Cemectpu
PITH/I Ha caiiri 13536“13%1’“““ 1-it, 2-if
: yIHOOYTyBaHHS
VYHiBepcuTeTy JTexiii
[nuBinyanpHe OcBiTHs nporpama 30 ron.
HayKOBO-AOCIIIHC «IIpoekTyBaHHs Ta [TpakTuyni
3aBJaHHA BUPOOHMIITBO KOHCTPYKIIH 13
He NJIAHYEMbCA KOMIO3ULIIMHUX MaTepiaIiBy»
3aranpHa KUIbKICTh JlabopaTopHi
roauH — 180 30 rog.
TuXHEBUX TOAUH ISl Camocriitna poOoTa
JeHHO1 popMu 120 rop.
HABYAHHS: VR : :
OcBiTHiii piBeHb: [HnuBiTyanbHI 3aBIaHHS:
ay IMTOPHNUX — 2 apyruii (MaricrepchKuii)
caMoCTiiHOT poboTu — 4 24 P ®opmMa KOHTPOJIIO -
TUCHMOBA.
eK3aMeH

2. MeTa BUBYEHHS HABYAJLHOI JUCIMILIIHA

MeTOor0 BHUBYEHHS [JUCLUIUIIHK CIEMadbHOI MIJATOTOBKM 32 TEMOIO
JOCIIIJKEHHSI € (opMyBaHHA y 3A400yBadyiB BIJIMOBIJHO JI0 OCBITHHO-NPOQECIHHOT
MPOTPAMH TAKUX KOMIIETEHTHOCTECH:

IK. 3patHicTh po3B’s3yBaTH CKJIaaHI 3amadli 1 mpobiemu y cdepi
CcynHOOyayBaHHS a00 y Mpolieci HaBYaHH, 0 Tepeadavae MpoBeASHHS JOCIIIIKCHb
Ta/ab0 3A1MCHEHHS 1HHOBAIlIN Ta XapaKTEPU3y€E€ThCSI HEBU3HAUCHICTIO YMOB 1 BUMOT .

3K4. 31aTHICTh BYUTHCS 1 OBOJIO/IIBATH CYYaCHUMU 3HAHHIMU.

®K1. 3naTHICTh 10 MPOEKTYBaHHS, KOHCTPYIOBAHHS, BUPOOHUIITBA, MOHTAXY,
eKCIUTyaTallll, TeXHIYHOTO 0OCIYyroBYBaHHS Ta yTUJi3alii 00’ €KTIB, SBHII 1 IPOLECIB
y cepi cyaHoOyIyBaHHS BIAMOBIIHO S0 Creiaii3allii 3 BUKOPUCTAaHHSIM TTPUHIIUIIIB
Ta METO/I1B MEXAHIYHOI 1HXKEHEePii, MAaTEMaTUYHOIO arapaTy BUCOKOTO PIBHS.

®K2. 3paTHICTh CaMOCTIMHO (QOpPMYINIIOBATH IiJll, CTaBUTH KOHKPETHI
3aBJaHHS HAYKOBUX Ta MPUKIATHUX TPOEKTIB y (PYHIAMEHTATBLHUX 1 TMPHKJIATHUX
obJyacTsax cynHOOyAiBHOI cdepu (BIAMOBIIHO A0 Creliaiizalii) 1 BUPINIyBaTH iX 3a
JIOTIOMOTOI0  CYYaCHUX JOCIHITHUIIBKUX METOIIB 3 BHUKOPUCTAHHSIM HOBITHBHOTO
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BITUM3HSHOTO Ta 3apyODKHOrO JOCBIAY 1 3 3aCTOCYBaHHSM CydYacHOI araparypw,
oOJsiagHaHHs Ta 1HQOPMALIMHUX TEXHOJIOTIH.

3. IlepeayMoBH /11 BUBYAHHA AUCHUILIiHH
IlepenymMOB [j1s1 BABUEHHS JUCLUILIIHU HEMAE.
4. OuikyBaHHI pe3y/1bTaTH HABYAHHS

BuBuyeHHS QUCHMIUIIHM CHEIAJIBHOI IMATOTOBKM 3a TEMOKO JIOCIIIKEHHS
nepeadavae GopMyBaHHs y 3100yBadiB TAKUX pE3yJIbTaTiB HABUAHHS:
IIPHS. 3HaxomuTH oONTHMAajbHI pIMIEHHS TNPU MPOEKTYBaHHI, KOHCTPYIOBaHHI,
BUPOOHUIITBI, PEMOHTI, pPEHOBaIlii, EKCIUlyaTailii, OOCIyroByBaHHI Ta YTHi3allil
MPOAYKINi CyaHOOymyBaHHS (BIAMOBIIHO M0 CIemiamizaiii) 3 ypaxyBaHHSIM BHMOT
SKOCTI1, HAJIMHOCTI, Oe3MeKH, eHeproeeKTUBHOCTI, BAPTOCTI Ta CTPOKIB BUKOHAHHS.
IMPHS. VYwmitu npuitmMatd edeKTUBHI pillleHHS 3 1HXKEHEPHUX IMHUTaHb
CyIHOOYIyBaHHSI y CKIAMHUX 1 HermepeadauyyBaHUX YMOBaxX, y TOMY 4YHCHI 13
3aCTOCYBAaHHSM CyYaCHUX METOIB IPOrHO3YBaHHS Ta 3ac001B MiATPUMKHU IPUAHATTS
pILICHB.
IMPH10. YwmiTi cTaBUTH, OOCHIIKYBaTH, aHAJI3yBaTU 1 PO3B’S3yBATH CKJIAJHI
1H)KEHEPH1 3aBAAaHHS 1 NpoOJIeMH CyTHOOYAyBaHHS, IO MOTPEOYIOTh OHOBJIEHHS Ta
1HTerpauii 3HaHb, Yy TOMY YHMCJI B YMOBax HEMOBHOI/HEIOCTaTHBbOI 1H(pOpMalii Ta
CyIIEepEeUIMBUX BUMOT.
IMPH14. VYwmitu OynyBath BIANOBIAHI MaTeMaTW4yHI MOJENl Ta  MOAENI
(yHKLIOHYBaHHS 00’ €KTIB, SIBUL] 1 MPOLIECIB CYAHOOYIYBaHHS, AOCTIIKYBATH 1X JJIs
OTPUMAaHHS HOBUX BHCHOBKIB Ta MOTJIUOIICHHS PO3YMIHHS SBUI MPEAMETHO1T 00IACTI.

5. [Iporpama HaBYAJBLHOI U CIUILIIH
Moayas 1
3micToBuii MoayJb 1. MeToa0/10TI4HI OCHOBH HAYKOBOI XislJIbHOCTI

Tema 1. 3azanvna cxema HayKk08020 00C1idiceHHA. DopmysanHs HAYKOBO20
3HAHHA.

Mera 1 3a7au4i, TOJIOBHI MOHSTTS Ta BU3HAYCHHs. 3arajbHa cXemMa HayKOBOTO
nociipkeHHss. O0'ekt Ta mpeamer gociipkeHHs. Konmeniii pociimpkeHb. CyTh 1
SBUIIA TEOpii AOoCHiKeHHs. 3MICT 1 dopma aociikeHHs. CIiBBIIHOIIEHHS METH,
3ac00IB Ta MOXJIMBOCTEH JocCHiKeHHsA. POopMyBaHHS HAyKOBOTO 3HAHHS: 17ed,
rinoresa, Teopis.

Jlimepamypa: [1], ctop. 5-18, [3], cTop.31-38.

Tema 2. Memooonoziuni ocHo8u HaAyKo6oi OisAibHOCHmI



[TonssTTs MeTomoyorii Ta METOAMKM HAyKOBUX JOCHIKEHh Mertoau
JTOCTIKeHHsI. MeTou eMIipuYHOro Ta TeOPETUYHOTO J0CIiKeHHs. [Hpopmariiiine
3a0e31eueHHs] HayKOBOi pOOOTH.

Pobora 3 miteparypHuMH  kepenamMu.  HaykoBo-eKcniepUMEHTaIbHA
OOTpYHTOBaHICTh OTPUMaHMX pe3yibTaTiB. [lepeBipka Ta oOIIHKA JOCIIIHUX
pe3yJIbTaTiB.

Jlimepamypa: [1], ctop. 18-78, [2], cTop. 18-74.

3micToBuii Moayab 2. EkciepuMeHTAIbHI 10CTiIKEeHHS

Tema 3 Exkcnepumenmanvui O00CHi0NCEHHA 3a MEMOOOM HOBHO20
¢akmopnozo excnepumenny

ExcriepuMeHTanbHl JOCIIHDKEHHS: TOJOBHI MOHATTSA Ta Bu3HadeHHs. Koo 1
piBeHb 3a1a4. Po3poOka mnany nociimkenus. KomgyBanus dakTopis.

Meroarka TpPOBEIECHHS MOBHOrO (aKTOPHOTO €KCIepUMEeHTY. BuzHaueHHs
Jllana3oHy 3HA4YeHb HE3aJICKHUX IMapaMeTpiB, CKIaJaHHS MPOTOKOIY JOCIIHKCHb.
O6poOka pe3ybTaTiB TOCTIHKCHB.

Jlimepamypa: [1], ctop. 71-73, [2], cTop. 91-132.

Tema 3 ExcnepumenmanvHi 0ocnioxcenus 3a memooamu MQ nnanie ma
JAMUHCLKUX Keaopamie.

[Inan MQ. Metoauka npoBEeACHHS. €KCIEPUMEHTY. Bu3HaueHHs Jiama3oHy
3HAYCHb HE3AICKHUX IMapaMeTpiB, CKJIAJaHHS MPOTOKOIY JOCiHikeHb. OO0poOka
pEe3yIbTaTIB AOCIIIKEHb.

JlatuHCBhKMK KBagpaT. MeToanKa NpPOBENECHHS EKCIIEpUMEHTY. Bu3zHaueHHs
Jllara30Hy 3HAY€Hb HE3aJIeKHUX MapaMeTpiB, CKIaJaHHS MPOTOKOIY IOCHIIKCHb.
O6poOka pe3yNbTaTiB TOCTIHKCHb.

Jlimepamypa: [3], crop. 47-57, [4], crop. 30-105, [Ommoka! UcTouHUK
CCBLIKM He HaiijeH.], crop. 47-57.

MoayJsb 2

3micToBuii Mmoayab 1. MeTomoioriss mpoBeleHHs TEOPEeTHYHUX HAYKOBHUX
AOCJIi/’KeHb

Tema 1. Mamemamuune mooet08anHA KOHCMPYKUiilL, Memoou onmumizauii
KOHCMPYKYIll 3 KOMRO3UUWIHUX Mamepiais.

MareMaTiyHe MOJIETIOBAHHS TIPOIECIB Yy CYIHOBUX KOHCTPYKIIISAX 3
KOMIMO3UIIMHUX MarepiaiiB. MeTa MojenoBaHHS Ta KiIacu@ikailis METOIB
MoaentoBanHs. Koo 1 piBeHb 3a1a4 MaTeMaTUYHOTO MOICTIOBAHHS.

CknaganHs MarematTuaHuX Mojenei. I[locraHoBka 3amad  MoOJICITIOBaHHS.
3acTocyBaHHS TE€OPii Ta MOKA3HUKIB TIO1I0HOCTI.

Bubip merony po3B's3aHHs 3a7a4. AHATITAYHI Ta YUCEIbHI PIIICHHS. 3araibHi
TIOJIOKEHHS TIEPEBIPKU MOJIEII1 HA JOCTOBIPHICTh

Jlimepamypa: [5], ctop.8-75



Tema 2. Incmpymenmanshi 3acoou mooenr08anHs.

[laketn s MareMaTWYHOrO MojenroBaHHSA. [lakeTtm mporpam  auis
iMiTariitHoro MojaetoBanHs. [laketu nporpam it MOJEIOBaHHS 00'€KTIB KIHIIEBO-
CJIEMEHTHUMH MOJICIISIMHU.

CkiamaHHs TUIaHYy Ta TPOBENCHHS YHCEIBHOTO eKcnepuMeHTy. OOpoOka
PE3YNIbTaTIB YMCEILHOTO EKCIIepUMEHTY. JIkepeia BUHUKHEHHS TTOXHUOOK.

AHami3 Ta MIATBEPIKEHHS JOCTOBIPHOCTI OTpPUMaHHMX pe3yabpTaTiB (iX
MOPIBHSHHSA 3 €KCIIEPUMEHTAIEHUMH a00 JITepaTypHUMH JTAHUMHU).

Jimepamypa: [2], crop.91-113, [5], cTop.30-75, 231-284, [6] cTop. 7-17,
141-187.

3microBuii Moayar 2. 3arajgbHi BHMOIM Ta mnpaBWwia o¢opMJIeHHs
HAYKOBO-A0CJIiIHOI pOOOTH.

Tema 3. 3acanvhi eumozu ma npasuna 0QOpMIEHHA HAYKOB0-00CTAIOHOT
pobomu.

Cranmaptd Ta BUMOTHU 10 OGOPMIIEHHS TEKCTOBOI YacTHUHH, TaOJMIb Ta
UTIOCTpaIliil y HAyKOBUX pOOOTax.

Penien3yBanHsi HayKOBO-J0CHiqHUX poOiT. [IpaBuna uutryBanHs, opopMiIeHHsS
MOCWJIaHb Ta CKJIaJaHHs 010J110rpadiqHOro CHHUCKY.

Cknananns te3 pgomosinl. CTpykTypa AomnoBial mpo podoty. IligroroBka
HAayKOBHUX MaTepiaiiB 0 IPYKY.

Jimepamypa: [7], c. 77-105; [8], c. 149-158

TeMaTHYHHUH IIJIaH HABYAJIBLHOI JUCHHUILIIHNA

Kinbkicts rogua

Jlenna dhopma

Ha3Bu 3MicTOBHX MOAYIMIB 1 TEM .
y TOMY YHCJI

YCBOTO

nextiii | mpaxrt. | ma6.p. | c.p.

Moayas 1 (M1)

3microBuit MoayJb 1. MeTogo/10riuHi 0CHOBM HayKOBOI AisiibHOCTI (3M1)

Tema 1. 3aranpHa cxeMa HAyKOBOTO

nociikeHHss. @opMyBaHHS HAYKOBOTO 14 3 — 3 8
3HAHHS
T'eMa 2. MeTozlonorqul OCHOBM HAyKOBOI 16 4 3 2 10
JUSIITEHOCTI

Pazom 3a 3M1| 30 7 — 5 18

3micToBuii Moayab 2. ExkciepumenTaibHi nociimkenus (3M2)

Tema 3 ExcriepuMeHTaIbH1 JOCTIKEHHS

32 METOJIOM IMOBHOTO (haKTOPHOTO 21 4 — 4 13
EKCIIEPUMEHTY
Tema 4. ExcriepuMeHTaIBHI JOCITIKSHHS
3a MeTogamMu MQ-IIJIaHIB Ta JJATHHCHKUX 24 4 - 6 14
KBaJIPaTiB.

Pazom za 3M2 | 45 8 — 10 27




KinpkicTs roguu

Jlenna gpopma

Ha3Bu 3MICTOBHX MOIYJIB 1 TEM .
y TOMY YHUCIi
yChOTO
JIeKIIii | mpakT. | 1ab.p. | c.p.
1liocomoska 0o exzameny | 15 - — — 15
Pazom3a M1 | 90 15 — 15 60

Moayas 2 (M2)

3micToBuii Moay b 1. MeTom010risi MIPOBEACHHS TEOPETHYHNUX HAYKOBHX
aocaixenb (3M1)

Tema 1. MaTemMaTuuHe MOJETOBAHHSI
KOHCprKH%I:/I, METO/IH OH"I'“I:IMiBaHi'I' o5 5 B 5 12
KOHCTPYKLIH 3 KOMITO3HILIIITHUX
MaTepialiB.
Tema 2. [HcTpyMeHTaNbHI 3aC00U 20 4 B 5 11
MOJICJTFOBAHHS.

Pazom 3a 3M1| 45 10 — 12 23

3micToBHit MOAYJIb 2. 3arajibHi BUMOTH Ta NPABWIA 0OPMJICHHS HAYKOBO-

pocaianoi poooru (3M2).

Tema 3. 3aranbHi BUMOTH Ta MpaBuia 30 4 B 3 23
oopMIICHHSI HAYKOBO-JIOCIHOT pOOOTH.
Pazom za 3M2 | 30 4 — 3 23
1liocomoska 0o exzameny | 15 - — — 15
Pazom3a M2 | 90 15 — 15 60
Yceboro no pucummuini | 180 30 - 30 120
Temu npakTUYHUX 3aHATH
Ne 3/m Ha3zBa Tremn Kirpkicrs
rOJMH
Moayas L.
3micToBHMi MoAy b 1. MeT010J10TiYHi OCHOBH HAYKOBOI AislNIbHOCTI
1. | Po3poOka miaHy JOCIHIJKEHHS KOHCTPYKIli 3 KOMITO3UIIIHHOTO 2
matepiany. BusHaueHHs 00'€KTy Ta mMpeaMeTy TOCIT1KSHHS.
2. | Bu3naueHHs MeTH Ta MeETOAIB JociipkeHHs. OOrpyHTYBaHHS 1
AKTYaJIbHOCTI JTIOCIIPKCHHS
3. | 30ip Ta anHami3 JiTepaTypHUX JKEpET 3a TEMOKO JOCIIKEHb. 2
BcraHoBlieHHS cTaHy BHpILIEHHS NpoOJeMU 3a Marepiajamu
BITUM3HSIHUX 1 3aKOPJAOHHUX MyOJiKaiii, oOIpYHTYBaHHS IIiIeH
JTIOCJTIIKEHD.
3micToBuii MoayJb 2. ExkcnepuMeHTAJIBbHI 10CTIIZKEHHS
4. | Po3pobOka 1utaHy IOCHIIKEHb 32 METOJOM MOBHOTO (DAaKTOPHOTO 2
eKCIepuMeHTy. Po3po0Oka NPUHIUIIOBOI CXEMHU JOCIITKCHHS.
Po3pobxa 651aHKIB TPOTOKOJIIB BUMIPIB.
5. |IIpoBenenHs €KCIIEPUMEHTY. O06pobka pe3yNbTaTIB 2
EKCIIEPUMEHTY .




KiabkicTs

Ne 3/m Ha3zga Temn
TOJAMH

6. | Po3poOka mimany mociimkeHsb 3a MeTonoM MQ-miany. Po3pobOka 2
NPUHIIMIIOBOI CXEMU JTOCHIIKeHH. Po3poOka Oj1aHKy MpOTOKOITY
BHMIpIB.

7. | IlpoBeneHns CKCIIEPUMEHTY. O6pobka pe3yNbTaTIB 2
EKCIIEPUMEHTY, BU3HAYECHHS MOXWOOK BUMIPIOBAHHS.

8. | Po3pobka miaHy IOCHTIIKEHb 32 METOIOM JIATHHCHKUX KBaJIpaTiB. 2
[IpoBenenns EKCIIEPUMEHTY. O6po0Oka pe3ynbTaTiB
€KCIIEpUMEHTY, BU3HaYEHHS MOXHUOOK BUMIPIOBAHHSI.

Bcvozo 3a M1 15
MoayJsb 2
3micToBuii Moayab 1. MeTom0J10Tisi MPOBeeHHS TEOPETUYHUX HAYKOBUX
AOCTIIAKEHb

1 Po3poOka  mpuHIMMIIaNBbHOI ~ MaTeMaTUYHOI  MOJAEN  JyIs 2
KOHCTPYKLIi 3 KOMIO3MIIHHOrO Mmatepiany. Bubip kpurepiis
ONTHMI3allli KOHCTPYKIIIi.

2 Po3B’s13aHHA 3a/1au onTUMizalii METOJIOM 30JI0TOTO Mepepizy Ta 2
3arajbHOTO MOIIYKY.

3 Po3B’sa3anHa 3agad onTuMizamii METOIAMU  JIUXOTOMII, 2
®di160HaYY1, KOOPAMHATHOTO CITYCKY Ta HAWIIIBUIIOTO MiIHOMY.

4 3acrocyBanHs makeriB mporpam MathCad (MathLab) s 2
IMITaLITHOTO MOJIETIOBAHHSI KOHCTPYKIIII.

3) 3acrocyBanHa makeTiB mporpam ANSYS mns imitamiifHOTO 2
MOJIEJIFOBaHHSI KOHCTPYKIIII.

7 O6poOka pe3yNbTaTiB YHCEIBLHOTO EKCIEPUMEHTY 3a KIHIIEBO- 2
€JIEMEHTHUMH MOJICTISIMUA PO3PAXYHKY.

8 OmnpailtoBaHHs CTaHIIAPTIB Ta BUMOT J0 O(POPMIIEHHS TEKCTOBOL 3
YaCTUHU, TAOJIUIh Ta UTFOCTPAIN Y HAYKOBUX pOOOTaXx.
CknaganHs Tte3 aomoBigl. CTpykTypa JAONOBiAI mpo poOoTy.
ITinroToBKa HAYyKOBUX MaTepialiiB 10 JPYKY.
Bcwvozo 3a M2 15

CamocriitHa podora

CamocriiiHa po0OoTa mependavyae MmAroTOBKY M0 JICKIIWHUX Ta J1abOpaTOpHUX
3aHSTh; CAMOCTIHE MOTIMOJIECHHS 3HAHHS 3a TeMaMH JAUCIUILUIIHA; BUKOHAHHS JTBOX
PO3paxyHKOBHX POOIT; MIATOTOBKY JI0 JBOX MOTOYHUX MOAYJILHHUX KOHTPOJIIB.

3aBaaHHA ISl CAMOCTIiiHOT po0oTH

Kinekicts rogua
Ne 3/m Bunx pobotu M1 N2
1 ITinroroBKa o JEKIIi 10 10
2 ITinroroBka 10 1a00PaTOPHUX 3aHATh 35 35
3 1liocomoexa 0o exzameny 15 15
Pazom 120
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6. MeToau HABYAHHSA, 32CO0U TiATHOCTHUKHU Pe3yJbTATiB HABYAHHS TA METOIM iX
AE€MOHCTPYBAHHSI

MeTou HaBYAHHS:
s ecix 6udie naguanus:. poboTa 3 JITEPATypor0, TOSICHEHHS, JIUCKYCis,
JIEMOHCTPYBaHHS.
01 IeKYilHUX 3aHamy. JEKIisl, 0ecina, UTFOCTPpYBaHHS, BiJICOMETO/IH.
018 1abopamopHux 3aHamy: nadopaTopHa pobOoTa, MEepeBIpOYHI PO3PAXYHKH,
rpadiuna nepesipka.
3aco0u OIIHIOBAHHS Ta METOIM JICMOHCTPYBAHHS PEe3yJIbTATiB HABYAHHS:
—  ymabopatopHi poboTH
—  eK3aMeH.

7. @®OpMH MOTOYHOI0 TAa MiICYMKOBOI0 KOHTPOJIIO

Hocsruenns 3q00yBava ouiHOEeThCS 32 100-0aIbHOIO CUCTEMOIO Y HIBEPCHUTETY.

[TincymKoBa OLIIHKAa HABYAJIBHOTO KYpCY BKJIIOYA€ B ce0€ OLIHKHU MPHU 3aXHCTI
3BITIB 3 JJAOOPATOPHUX POOIT 1 OLIIHKU 3AKIFOYHOTO €K3aMEHY B KOKHOMY CEMECTPI.

[TuToma Bara 3aKkiFOUHOTO ek3ameHy ckianae 40 OamiB B 3araipHIH cHCTEMI
omiHok. [IpaBo 3maBaTu 3aKiIOYHUN €K3aMEH HaJaeThecsl 3700yBauy, SAKUH 3
ypaxyBaHHSM MaKCUMAaJIbHUX OajiB MPOMIXKHUX OI[IHOK HaOupae He MeHIe 40 OaiB
MICTISl 3aXUCTY BCIX JAOOPATOPHUX POOIT, 3aIIaHOBAHUX B HABYAJIbHIN TUCIIUTLIIHI.

[TincymkoBa oIiHKa 3a HaBYAJIBHUNA KypC B CEMECTPl € CYMOIO NMPOMINKHUX
OIIHOK 1 €K3aMEeHy.

[ToTouHUN KOHTPOJIH MPOBOAUTHCS HAa KOXKHOMY JIaDOpaTOpHOMY 3aHATTI. BiH
nepeadayae OLIHIOBAHHS TEOPETUYHOT MIATOTOBKU 3100yBaya 13 3a3HAUYEHOI TEMHU.

3apaxyBaHHS KPEIUTIB HABYAIBHOTO KypCY IUCLUUILTIHA MOMKJIUBO TUIBKHU MICIIA
JIOCSITHEHHSI pe3yibTariB, 3armiaHoBanux PITHJI, mo Bupaxkaerbcss B OAHIA 3
MO3UTHUBHHX OIIHOK TIepe10adyeHIM YHHHUM 3aKOHOIaBCTBOM.

@®opMH KOHTPOJIKO Pe3yJbTATIiB HABYAJIbHOI JUCUMILIIHYA 3100yBaviB Ta iX
OUIHKOBAHHS

Jlabopamopnua

poboma Kpurepii oninroBanns

PoGota BuUKOHaHa y BCTAaHOBJICHHI TEpPMiH, CaMOCTIMHO, YITKO
7.8 chOpMOBaHHI MPOIEC BUKOHAHHS nocqiﬂy a00 po3B’s3yBaHHS
3aBlaHHSA. 3aCTOCOBYBAJIMCA KOPEKTHI METOIW OTPUMAaHHSA
pe3yNbTaTiB, BAKOHAHUH iX aHai3.

PoGoTa BMKOHAaHa 3 TIOPYIICHHSM BCTAHOBJICHHMX TEPMIHIB.
5_6 3100yBau BUKOHAB ?.aB)]aHHs{ MicIsg KOHCYJbTAIlli BHUKJIaJIaya.
PoGoTa BUKOHaHA B I1JIOMY NMPAaBUJILHO, aJI€ MICTUTh MIOMUJIKH, SIK1
CYTT€BO HE BIUIMBAIOTh HA KIHIIEBUM PE3yIbTaT.

3.4 PoGotra BuKOHaHa 3 TOPYIICHHSM BCTAHOBJICHUX TEPMIHIB.
3n00yBad BWKOHAaB poOOTy TMijJ KEPIBHUIITBOM BHKJIaJaya.
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Jlabopamopnua
poboma

KpuTepii ouinroBanHs

OTpuMaHi pe3yiabTaTH MICTITh IOMWJIKH, aHalli3 pe3yJbTaTiB
BIJICYTHIH.

0

PoGoTa HEe BUKOHYBaNAach.

Exzamen

KpuTepii oniHioBanus 1 nuTanHs

8-10

BinmoBigp Ha MUTaHHS TIOBHA, MPEJCTaBICHA y BCTAHOBICHHUHA TEPMiH,
CaMOCTIfHO, YITKO c¢opMoOBaHa. 3aCTOCOBAHO KOPEKTHI METOAM ISt
HEOOX1THUX PO3paxyHKIB

BiamoBine Ha TUTaHHS TOBHA, BHKOHAHE y BCTAHOBJICHHWM TEPMiH, B
[1JIOMY TpaBUJIbHA, aJie MICTUTh TIOMUJIKH, SIKI CYTTE€BO HE BIUIMBAIOThH Ha
KIHIIEBUI pe3yJIbTaT.

BinmoBigp mpeacTaBieHa TOPYLIEHHSM  BCTAaHOBJIEHUX  TEPMIHIB.
3n100yBau moTpeOyBaB KOHCYJIbTAIlll BUKJIagaya. BiamoBias B HUIOMY €
MIPABUJIBHOIO aJIe HEJOCTATHRO IMOBHOIO.

BignoBiges mpeAcTaBieHa 3 IMOPYIICHHSM BCTAHOBJIEHUX TEPMIHIB.
3n00yBau  moTpeOyBaB  KEpIBHMIITBA BHKJIajada. Biamosigs €
MIPABUJIBHOIO aJIe HE TTOBHOIO.

BianoBial Ha MUTaHHSI HEMAC.

Maxcumanvua oyinka cmyoenma 3a 0aHU KOMNOHEHM NPocpamu
4 numanusa X 10 = 40 o6anis

Ilomounuii Konmpow

MakcuMalibHa KIJIBKICTh OaJIiB

dopMa KOHTPOJIIO Jenna dhopma

M1 M2

BukonanHs 1abopaTopHux poOiT | 4X7 6anmiB+4 x8 GaniB | 4x7 Ganip+4x8 GamniB

Bcboro 60 60

8. Kpurepii oniHIOBaHHSI pe3y/ibTATiB HABYaHHA

Jlenna dopma HaBYaHHS
3MICTOBI MOZYI, TEMH Bun pobotu KinbkicTs 6aiiB
Moayas 1
[P 1 7
3M1 Tl I1P 2 7
T2 I1P 3 7
1P 4 7
13 ITP 5 8
3M?2 ITP 6 8
T4 1P 7 8
I1P 8 8
Iliocymkoeuii Konmpoip eK3aMeH 40
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Jlenna dopma HaBYaHHS

3MICTOB1 MOAYII1, TEMU .. )
M Bunx po6otu Kinekicts OamiB

Pa3om 3a cemecTp 100
MoayJsb 2
T1 [P 1

1P 2
[P 3
3M1 TP 4
T2 [P 5
[P 6
1P 7

3M1 T3 I1P 8

Cemecmposuit KOHmMpOJIb eK3ameH
Pa3om 3a cemecTp 100

S|~ o wo~|~

9. IHCprMeHTI/I, OﬁJIaZ[HaHHSI Ta MMporpamMHe 3aﬁe3nequHﬁ, BUKOPUCTAHHSA
AKHUX Hepenﬁaqae HaB4YaJIbHA uncummina

TexHiuHi 3aco0u
— MynbTuMenia- Ta MpoeKIliiHa anaparypa;
— Kowmm'toTepu, KOMIT IOTEpHI CUCTEMHU Ta MEPEXKH;
— JlabopaTtopHe oOnagHaHHS;
— Ilporpamue 3a0e3neueHHs s TIATPUMKH TUCTAHIIITHOTO HABYAHHS,
bibmioTeuni Qouau (MiAPYYHUKH 1 HaABYalIbHI TMOCIOHUKH, METOJAMYHI
pexomeHariii).
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K.: «llenTp yuboBoi mitepatypu», 2014. — 142 c.

2. Baxxuncekuii C.E., Illepb6ak T I. Metoauka Ta opraHizarliss HAyKOBUX JOCIIKCHb:
Hagu. noci6.— Cymu: CymIITY imeni A. C. Makapenka, 2016. — 260 ¢

3. Mokin B.I., Mokia O.b. Metononorisi Ta opraizailisi HAQyKOBHX JOCTIIKEHb :
HaB4. n1oci0. — Biguuig: BHTY, 2014. — 180 c.

4. B. O. Anicrparenko, B. I'. denopoB. MaremaruuHe rjiaHyBaHHSI €KCIICPUMEHTIB B
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5. Ksernuit P.H., borau I[.B., boiiko O.P., Codpuna O.IO., Ilymypa O.M.
Komm’roTepHe MojieNitoBaHHsS CUCTEM Ta MpoleciB. Meroau obunciensb. YacTuHa
1: HaBy. moci6. — Binaumsg: BHTY, 2012. — 193c.

6. I'pumanoBa [.A., 3ryposcbka JLII., Kupuuyk FO.B. Po3p's30k 3agau
MPOEKTYBAHHS NpuiadiB Ta cucteM 3 BukopuctanHsM ANSYS 1 MATHCAD:

nigpyunuk.— Kuis: KIII iMm. Irops Cikopcekoro, Bua-so «Ilomitexnika», 2022. —
180 c.
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1. C.F.Laywine,G.L.Mullen: Discrete MathematicsUsing Latin Squares. Wiley &
sons inc. 1998

. T'opna O.B. Uucenbhi metoau: HaBd. nmocid. — Kuis: KHYBA. — 2009-76 c.

3. Kapnos S1.C. I[IpoektyBaHHs eTaneil Ta arperariB i3 KOMIIO3UTIB: MIAPYyYHUK. —
X.: Ham. aepokocm. yH-T «Xapk. aBiail. iH-T». — 2010. - 768 c.

4. BypennikoB FO.A, CiBak 1.0O., CyxopykoB C.I. HoBi marepianin Ta KOMIIO3UTH:
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