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HagiiinicTh Ta JlarHOCTYBAHHSI ABTOMATH30BAHNUX BUPOOHMYUX CHCTEM:
MeTtonuuHi BKa3iBKM JI0 BUKOHAaHHA KypcoBOi poOOTH st 3700yBadviB

HI'-40 nepmioro (6akamaBpChKOrO) pIBHA BHINOI OCBITHM OCBITHBOI MPOTpaMu
«ABTOMaTH3allIA Ta KOMI IOTEPHO-IHTETPOBAHI TEXHOJIOT1i» raigy3l 3HaHb 17
EnexTpoHika, aBTOMaTH3allisl Ta €JIEKTPOHHI KOMYHIiKallii creniaibHocT 174
ABTOMaTH3aIlisl, KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJOTIi Ta POOOTOTEXHIKA
JIeHHoi Ta 3aouHoi (opm HapuanHs / ykiuaa. JI.O. I'ymentok. Jlynpk:
Jlyupkuit HTY, 2024. 24 c.

VY BuJIaHHI BUKIIAJEHO TEOPII0 PO3pPaxyHKIB CTPYKTYpPHOI HAAINHOCTI CHCTEM Ta
METOAMA IIABHINEHHS HATIMHOCTI TEXHIYHUX CcHCTeM. HaBemeHo MeToanyHl
peKoMeHaIli 0 BAKOHAHHS POOOTH Ta MPUKJIIAJ PO3PAXyHKY HAIIMHOCTI.

MeToauuHi BKa3iBKM YKJIAJCHO B pe3yJbTaTi OIpalfoBaHHS OMyOIiKOBaHUX
mkepen [1-9].
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META 13ABJIAHHSI KYPCOBOI POBOTH (KIII3)

KypcoBe mpoekTyBaHHS € 3aBEepIIAIbHUM €TaroM BUBYCHHS TUCIUIUTIHUA
«HaniiHICT, Ta JiarHOCTYBaHHS AaBTOMATH30BAaHUX BHPOOHHYMX CHUCTEM» 1
npU3HAuYCHE JJIs CUCTeMaTH3allil, MOTJIMOJICHHS 1 3aKpIMJICHHS 3HaHb, OTPUMAHUX
CTYJICHTaMH MIPU BUBYEHH1 JaHOI IUCIUILIIHU.

KypcoBa poGoTa — 11e KOMILJIEKCHE NpPAKTUYHE 1HIUBITyalbHE 3aBAAHHS
(KTII3)  crymentiB 3  jgucuuiuiind  «HapiliHicTh Ta  J1arHOCTYBaHHS
aBTOMAaTU30BaHUX BUPOOHUUYUX CUCTEM». BUKOHAHHS KypcOBOi poOOTH € OJTHUM 13
OOOB’SI3KOBUX CKJIAJJOBUX MOJYJIB 3aJIKOBOTO KPEAUTY, II0 BUKOHYETHCS
CaMOCTIHHO KOXXHUM CTYZCHTOM.

Meta KypcoBOi poOOTH — 3aKPIMJICHHS TEOPETUYHUX 3HAHb 3 JAUCIUILIIHU
«HapifiHicTh Ta A1arHOCTYBaHHS AaBTOMATHU30BAHUX BHUPOOHUYUX CHCTEMY,
dbopMyBaHHS Ta 3aKpilUICHHS YMiHb 1 HAaBHYOK OIPAIIOBAHHS TEXHOJIOTTYHHX
CUCTEM, a TaKOX pO3pOoO0Ka CaMOCTIMHUX MPOEKTHHUX PIMICHb IO peai3alii
okpeMux 3a1a4 Ha EOM.

Tematuka KypcoBOi poOOTH — pPO3paxyHOK HAJIMHOCTI TEXHOJOTIYHUX
CUCTEM — OPIEHTOBAHA HA JTOCIIIJKEHHS 1 MOAECPHI3ALII0 TEXHOJIOTTYHUX CUCTEM.

[Ipy BHKOHAHHI KypcOBOi poOOTH 3100yBadl BHILOI OCBITH IOBUHHI
MOKa3aTu:

— YMIHHS BUKOHATH PO3PaxXyHOK HaJIMHOCTI 3a1aHOI CTPYKTYPHOT CXEMH;

— YMIHHS JOCHIAUTH CUCTEMY 3 TOUKH 30pY MIABUILIEHHS ii HaIHHOCTI;

— JaTH PEKOMEHIAIII] IO MOJIEpHi3allii CUCTEMHU

3aBaaHHs KypcoBOi poOOTH TOJIATa€E B TOMY, 100 CTYJACHT MIT CaMOCTIHHO
OOrpyHTYBaTH MPUIHATE MPOEKTHE PillIeHHs. B mpoiieci KypcoBOro NpoeKTyBaHHS
CTYJICHT TIOBHHEH HABYUTHUCS KOPUCTYBATUCA CHEIlaIbHOIO JITEPATYpPOIO,
TUTIOBUMU TIPOEKTHUMH PIIICHHSIMH, TOBIJHUKAMH, CTaHIApPTaMH Ta 1HIIUMH
JIOBIJIKOBUMHU MaTepiajlamMmHu.

BukoHaHHsT KypcoBOi pOOOTH BIIOCKOHAIIOE 3arajJlbHOTEOPETUYHY 1
creniajgbHy MiATOTOBKY CTYJEHTIB 1 TOTY€ iX JO BUKOHAHHS HACTYIHOTO €Tamy
HaBYAJILHOTO MPOILIECY — BUKOHAHHS KBaJi(PpikaiiiiHoi poOoTH OakayiaBpa.



CTPYKTYPA TA 3MICT KYPCOBOI POBOTH (KIII3)

KypcoBa po6oTa MiCTUTh TEKCTOBY YaCTUHY — MOSICHIOBAJIbHY 3aITHCKY.

[TosicHroBanbHa 3amUcKa O(GOPMITIOETHCS YKPAiHCHKOIO MOBOIO BiJMOBIIHO
710 ICHYIOUHX JepKaBHUX CTaHAAPTIB [1-2] Ta MeTonnuHUX pekoMeHmaimii [3].

Bci nii Ta BUKOpHUCTaHHS pO3PaxXyHKOBHUX CITIBBIJIHOIIECHHI MOBHUHHI OyTH
nosicHeHi 1 oOrpyHroBaHi. Jlis nuToBaHoi i1H(opmarii (dbopmyin, YHCIOBI
3HAYEHHS KOHCTAHT) HEOOX1JTHO BKA3aTH JIKEPEIIO 3aI103UYEHHSI.

3aralbHUMHU BUMOTAaMHU 0 TEKCTY TMOSICHIOBAJLHOI 3allUCKU € JIOT14HA
MOCIIZIOBHICTh BUKJIQJACHHSI MaTepially, YITKICTh 1 KOHKPETHICTh BHKJIAJCHHS
TEOPETUYHUX 1 MPAKTUYHHUX PE3YJbTATIB POOOTH, CYyTi MOCTAHOBKHM 3aBJIaHHA Ta
METU poOOTH, METOJIIB AOCIIKEHHS, MPUHHATUX PILIIEHb, TOBEJEHICTh BUCHOBKIB
1 OOIPYHTOBaHICTh PEKOMEHAIlIN. Y TEKCTI MOSICHIOBAJIBHOI 3alUCKU HEOOX1THO
JOTPUMYBATUCh €IMHOI TepMiHOoJIOTii. BoHa He moBuHHA OyTH NepeBaHTaKE€HA
MajoiH(pOPMATUBHUM MaTepiajioM, OIKUCOM 3arajbHOBIJOMHX JaHUX TOIIO.
Heo0xi1H0 nmocunaTucs Ha Jkepena iHpopMaliii.

[TosicHIOBasIbHA 3aMKCKa IOBUHHA MICTUTH:

— TUTYJIBHUNA apKyIIl MOSICHIOBAJIBHOT 3aITUCKH;

— 3aBJJaHHA Ha KypCOBY pO0OOTY;

— pPO3paxyHKOBI MaTepiaiu;

— CTPYKTYpHY CXeMY HaJIIHHOCTI Ta 1l IEPETBOPEHHS y MPOIIECI 3TOPTKH;

— Tpadiky 3aeKHOCTEH UMOBIpHOCTEH OE€3B1IMOBHOI POOOTH BiJ Yacy JUis
0a30B0Oi Ta MOJIEPHI30BaHUX CUCTEM;

— BUCHOBKH,

— TepeiK BUKOPUCTAHUX JIKEepe.



METOJWYHI PEKOMEHJALII IO BAKOHAHHSI POBOTH (KIII3)

3aBganHs Ha KypcoBy po6otry (KP) micTuTh B SKOCTI BUXITHUX JaHHUX
CTPYKTYpHY cxemy HamiiHOCTI TexHiuHOoi cuctemu (TC) Ta IHTEHCHBHICTH BiAMOB
ii eneMeHTiB. TOOTO CTYJIEHT BUSIBISETHCA y CUTYyaIlli, KOJIM HOMY CJiJl B TIEPIITy
Yepry CKJIACTH PO3paxyHKOBI 3aJIKHOCTI IS BU3HAYEHHS MTOKAa3HUKIB HAIIHHOCTI
CUCTeMHM IS PI3HMX 3HA4YeHb HaIpalfoBaHHsS ¢, MO0 TpadidyHO BiIOOpaA3UTH
HMOBIPHICTh 0€3BIIMOBHOI po00TH P(?) K (QYHKIIII0 HalpaIfoBaHHS.

OckUIbKM 3aJlaHa CXeMa HaJIIMHOCTI € KOMOIHOBAHOIO, CIOYaTKy CIi
BUKOHATH JICKOMITO3HIIi10. JlaiTi, BBOJSYM BiIITOBIHI KBA31€JIEMEHTH, TIEPETBOPUTH
BUXIJTHY CXE€MYy Ha MPOCTINIY 1, BAKOPUCTOBYIOUYHM BIAMOBIAHI (hOPMYIH, I PAAY
3HAUEHb HANpAIlOBaHHS { B TMPUIYIIEHHI HAWIPOCTIIIOTO TIOTOKY BiJIMOB
OOYUCIUTH  3HAYCHHS  MMOBIPHOCTI  O€3BIAMOBHOI  pOOOTHM  E€JIEMEHTIB,
KBa3ieJIEMEHTIB 1 BCl€i cucTemMu. B mosicHIOBalbHIN 3amuciii MOTpiOHO IMPUBECTH
BCl MIPOMIDXKHI MEPETBOPEHHS BHUXIJHOI CXEMH, KOHKPETHI po0OoUl PO3paxyHKOBI
dopMmynu 3 iX OOrpyHTYBaHHSIM, a pe€3yJbTaTH pPO3PAaXyHKIB MPEACTaBUTH Y
BUTJISA/T1 TAOJIUIII, B SIKIM IO CTOBMIISIX 3MIHIOETHCS] 3HAUCHHS HAIIPAIIOBAaHHS £, a TI0
pAAKax B CTOBIISX MPUBOAATHCA OOYMCIEHI 3HAYEHHS WMOBIPHOCTEH
0€3B1IMOBHOI pOOOTH €JIEMEHTIB, KBa31eJIEMEHTIB 1 BCi€i CHCTEMH, OTPUMaHI 3a
pobounmu ¢dopmynamu. [Ipu 1mpOMy [iara3oH BUMIPIOBaHb HaIpaIfOBaHHS
MOBUHEH 3a0€3MEYUTH 3HUKEHHSI WMOBIPHOCTI 0€3B1IMOBHOI POOOTH CUCTEMU JIO
piBasA 0,1-0,2 1 MmicTuTH He MeHIIe 8-10 3HaYEHb apryMEHTa.

[licns uporo Oyayerbesa rpadik 3amexHocTi P(t) 3a pe3ynbraramu
po3paxyHkis. ITo HboMy rpadiuHo 3a 3a1aHUM 3HAYEHHAM y( P,) BU3HAYAETHCS J -

IPOLICHTHE HAIIPALIOBAHHS CHUCTEMH — T, .

3a yMOBOIO HEOOXITHO 3allpONOHYBaTH CIOCOOW TMIJABUINEHHSA y -
MPOILICHTHOTO HampaloBaHHsg B 1,5 pa3u 3a paxyHOK MIiJBUILNEHHS HAIIMHOCTI
€JIEMEHTIB 1 32 PaXyHOK CTPYKTYPHOTO pe3€pByBaHHS.

[ToniepenHbo CIiJi BU3HAYUTH €JIEeMEHT a0o0 KBa3ieJIeMEHT OCTaTOYHO
MEePETBOPEHOT CXEMHU, IMIABUIIEHHS HAIIMHOCTI AKOTO JAaCTh MaKCUMaIbHUN e€()EeKT
00 HamiHOCTI Bclel cucteMd. OCKUIBKA aHAJITUYHO BU3HAYWTHU ITOXIIHI
3a3BUYail HE BAAETHCS, BHOIp eleMeHTa MOXe OyTH 3/1HCHEHO 3a BEITUYHHOIO
HMOBIpHOCTI 0€3BIIMOBHOT pOOOTH.

JIyist momanbmux Al HEOOX1THO OOYUCITUTH MOTPIOHE TTOKpAIeHe 3HAYEHHS
7 -IIPOLICHTHOTI'O HANPAallOBaHHA 7, €JIEMEHTApPHUM MHOXCHHSAM T, Ha 1,5. OTxe,

11100 3a70BOJBHUTH 3aBJaHHS 1100 HiJBUILEHHS HaJIMHOCTI CUCTEMHU, HEOOX1THO
3a0e31e4YnTH MMOBIPHICTL 0€3B1AMOBHOI poboTH P =P, 3a4ac ¢t =T1,'=T,15. Tenep



CNiJi TIOBTOPUTH PO3PAXyHOK HAIIAHOCTI €JIEMEHTIB, KBa3ieJIEMEHTOB 1 BCiel
CHUCTEMH 3a 9acC 7, 1 JOMOBHMTH UM CTOBIILEM MONEPEIHIO TAOIHIIIO.

3HarouM UMOBIPHOCTI 0€3BIIMOBHOI POOOTH BCiX €JIEMEHTIB MEPETBOPEHOI
CXeMHM Ta IIOTpiOHE 3HAYeHHSA P,, JIETKO BU3HAYMUTH, SKy WMOBIPHICTb

0e3B1AMOBHOI poOOTH P' 3a yac 7, INOBMHEH MaTH KBa3I€NIEMEHT, OOpaHMi Ui

MOIepHIi3arlii.

3a mepmmM BapiaHTOM MOJEpHi3allii HeoOXiJHO BU3HAYMTH IHTEHCHUBHOCTI
BIJIMOB €JICMEHTIB, 1110 BXOJASATh B JIAaHWI KBa31€JIEMEHT, IIPU SKUX MPU HE3MIHHIN
CTPYKTypl KBasienemeHTa 3a0esnedyBanocs O HeoOXigHe 3HadeHHs p'(T)").

[Ipocrimie ne 3a1icHUTH rpad0aHaATITUIHUM METOJIOM, 33J1al0u Psijl IPOMOPLIIHO
3MeHIIeHUX (y MOPIBHAHHI 3 BUX1JHOI) IHTEHCUBHOCTEH BIMOB JJIS CKJIaJIOBHX
KBa31€JIEMEHTA 1 IPOPAXOBYIOUM KOKEH pa3 BeNuuuHy p'(7,'). 3 moOym0BaHOro 3a

UMMU JTaHUMH Tpadika MOXHA BH3HAUUTH HEOOXIJHY KpaTHICTh 3HWKECHHS
IHTCHCHBHOCTI BIJIMOB €JICMEHTIB 1 caml 3HAYeHHsS I1HTCHCUBHOCTI. Jlid
3HAWJICHOTO PIMICHHS CIIiJI BUKOHATH MEPEBIPOYHHUIA PO3paxyHOK HMOBIPHOCTI
0e3B1IMOBHOI pOOOTH CHCTEMHM 3a 9ac T .

3a JpyruM METOJIOM HaJIWHICTh OOpaHOTO KBasieJieMEHTa MOXKHA
MIJBUIMTH 332 PaxyHOK pe3epByBaHHS 0€3 3MIHM HAAIMHOCTI CKJIaJIOBUX
eneMeHTiB. [Ipu 1boMy, BpaxoByIOUH CTPYKTYPY MOJIEPHI30BAHOTO KBa31€JIEMEHTA,
noTpiOHO BHOpaTH, SKI WOTO CKJIAJIOBI €JIEMEHTHU 1 AK CJiJ pe3epByBaTH s
JOCSITHEHHsST HaiOunpmoro edekry. Jlam 3amumiaeTbcsi BU3HAYUTU HEOOXIIHY
KpaTHICTh pe3epByBaHHS /. OCKIUIbKM ( € BEJIWYWMHA JTUCKPETHA, aHATITUYHO ii
BU3HAYUTH HEMOXJMBO. [l BupilmieHHS 3afadl  MOTPIOHO  MOCHIZIOBHO
30UTbIIYBaTH KPATHICTh PE3€pBYBAHHS, OYMHAIOUM 3 OJMHMII, KOKHOIO pa3y 3a
BIJIMOBIIHUMU (HOpPMYJIaMUd BU3HAYAIOYM BEJIMYMHY WMOBIPHOCTI O€3BIIMOBHOT
poOOTH KBa3zieJIeMeHTa MPOTATOM Yacy T.

Sk TinpkM HeoOXimHe 3HaudeHHs p'(7,') Oyzne 3abe3leueHo, BUSABUTHCH

peai3oBaHUM JPYTHM METO MiJIBUIICHHS HAIIMHOCTI cucTeMu. s 3HalaeHoro
pILIEHHS TaKOXX HEOOXIJHO MPOBECTH NEPEeBIPKY WMOBIPHOCTI O€3BIAMOBHOI
pobotu cucremu 3a 9ac T,. MozaepHi30BaHy CTPYKTypYy 3 PE3EpBYBaHHAM CIIiJ

PUBECTH B MOSICHIOBAJIBHIHN 3aIHCIIi.

JInst moOy10BU 3aJIEKHOCTEW MMOBIpHOCTEH O€3BIIMOBHOI pOOOTH Bij Hacy
JUTSE MOJICPHI30BaHOI CHCTEMH 3a TIEPIIUM 1 APYTUM METOJAMH 3PYUHO JTOTIOBHUTHU
paHile CKJIaJieHy TaOJIUITIO BIAMOBITHUMHU psiakamMu. ['padiku mux 3aieXHOCTEH
CJI1JT 300pa3uTH CHIIBLHO 3 KPUBOIO P(f) BUX1THOI CHCTEMHU.

OTpumaHe CIMEMCTBO KPWUBUX JIO3BOJISIE TPOBECTH TMOPIBHSHHS JBOX
BapiaHTIB MOJEpPHI3aIlil, IKE CJIiJ] HABECTU SIK BUCHOBOK 710 POOOTH.



BUXIJIHI JAHI IO KYPCOBOI POBOTH (KII3)

3a CTPYKTYpHOIO CXEMOIO HAaJIHHOCTI TEXHIYHOI CHCTEMH BIATMOBIIHO 10
BapiaHTa 3aBJaHHA, HEOOXIHOTO 3HAYEHHS WMOBIPHOCTI O€3BIAMOBHOI poOOTH
CUCTeMH y 1 3HA4eHb IHTEHCHBHOCTEH BIiAMOB ii eleMeHTIB A . (Tabmuus 1)
MOTPIOHO BUKOHATH HACTYIIHE.

1. ITobyayBaTu rpadik 3MiHM WMOBIPHOCTI 0€3BIAMOBHOI POOOTH CHCTEMHU
BiJl 4acy HaIpalllOBaHHs B Jlana3oHi 3HIKEHHS WMoBipHOCTI 110 piBHa 0,1-0,2.

2. BuzHauuTH y -MpOIEHTHE HAIIPAIFOBAHHS TEXHIYHOI CHCTEMH.

3. 3abes3neunTu 30UIBIICHHS y -TPOIEHTHOTO HAIpallOBaHHSI HE MEHIIIE,
HIX Yy 1,5 pa3u 3a paxyHOK:

a) T1JBUIIEHHS HAIIMHOCTI €JIeMCHTIB,;
0) CTPYKTYpPHOTO pPE3€pPBYBaHHS €JIEMEHTIB CUCTEMHU.

Bci enemeHTH cucTeMU MPaLIOOTh Yy PEXKUMI HOPMAJIbHOI €KCIUTyaTalli
(HadimpocTimmMii TOTIK BiAMOB). Pe3epByBaHHS OKpeMHUX €JIEMEHTIB abo rpym
CJIEMEHTIB 3IMCHIOETHCS 1ICHTUYHUMHU TIO HAJIIMHOCTI PE3EPBHUMHU €JIEMEHTaMHU
abo rpynamu enemeHTiB. llepemukaui Tpu  pe3epBYBaHHI  BBAXKAIOTHCS
171€aTbHUMH.

Ha cxemax oOBeneHI MyHKTHUPOM m €IE€MEHTIB € (YyHKIIOHAJIBHO
HEOOX1THUMHU 3 1 MapajjeIbHUX TI0K.
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Tabmums 1 — YucenbHl 3HaYEHHS MTapaMeTpPiB 10 3aBJaHHS

[HTEHCHUBHOCTI BiZMOB eJieMeHTiB, A 1, x10°° 1/rox

o |y,
gap. |[% | 1 [ 2] 3 [4] 5 | 6 [ 78 ]ofw|1t]12[13]14] 15
1 |90] o1 1.0 0.5 1.0 0.1

2 |95] 02 0.5 | 1.0 0.1
3 [so]f 0.1 1.0 | 20 | 1.0 | 5.0 0.2
4 ]707]0.05 1.0 0.5 0.2 0.02
5 |s0]o.01 0.05 0.1 0.5 1.0

6 |75]0.01 0.05 1.0 005 Jo1] -
7 |65]0.05 0.5 | 0.05 | 0.005 |o0.1 0.2 01] -
8 [85] o1 0.5 0.2 0.01 0.5 01] -
9 |60/]0.03 0.5 0.2 1.0 0.03 01] -
10 [50] 0.1 0.5 | 1.0 0.5 | 1.0 01] -
11 [ 75]0.05 0.2 0.5 0.2 0.1
12 [65]0.02 0.1 1.0 | 2.0 0.1 0.05
13 |70 ]o0.01 0.2 | 0.1 1.0 | 0.5 01| -
14 |50 ]0.01 0.1 10.0 02 | 10.0 | 05 0.1
15 [ 85]0.01 1.0 5.0 | 02 | 5.0 o1 ]| -
16 |80 0.1 1.0 2.0 1.0 5.0 | 3.0 | 1.0 0.05
17 [95] 0.1 5.0 1.0 5.0 100 | 5.0 | 1.0 0.2
18 [ 60 ] 0.01 1.0 0.1] -
19 |75] o1 50 |os5] 50 10| 30 [10] 50 [o05 5.0
20 {90 0.1 10.0 20.0 10.0

21 90| 0.1 1.0 0.5 | 20 Jos] 02 [ 10
22 |80 1.0 0.2 0.5 10|05 1.0 | 1.0 | o1
23 [70] 0.5 02 [10]os5]10]05]1.0 0.2 05] 1.0 0.2
24 60 1.0 2.0 4.0 2.0 1 4.0 | 5.0 1.0

25 [50] 0.5 10.0 0.5 | 5.0 o8 ]50] 1.0 5.0
26 | 60 1.0 | 20 30 5.0 2.0 5.0 1.0
27 |70 5.0 | 10.0 | 15.0 10.0 10.0] 15.0] 10.0
28 |80 1.0 2.0 | 5.0 2.0 1.0
29 |90 5.0 20.0 50.0 30.0 1.0
30 |80 20]1.0] 20 ]1.0 5.0 20 50 J20]10]20]1.0][20] 1.0
31 [70]20]10] 20 |10 5.0 20 50 J20]10]20]10]20] 1.0
32 |60 5.0 2.0 5.0 1.0 2.0 3.0 1.0
33 [e0] 1.0 [ 2.0 30 |40 2.0 3.0 | 5.5 02] 05
34 190 6.0 3.0 6.0 3.0 |60 20.0 | 10.0

35 |95 1.0 2.0 1.0 2.0 1.0 5.0

36 | 80 2.0 1.0 0.6

37 |70 10.0 30.0 50 | 2.0

38 | 90 3.0 | 20 1.0 | 20 ] 3.0 ] 2.0

39 |90 8.0 3.0 | 5.0 | 2.0

40 |80 2.0 5.0 8.0 2.0 5.0 8.0
N[y, 0231456l 7] 8]o]wo]unfn[i3[i4]1s
Bap. | % IHTEHCHBHOCTI BiMOB esteMeHTiB, A 1, x10°° 1/rox
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MPUKJIAJ] PO3PAXYHKY HAJXIMHOCTI

CTpykTypHa cXeMma HaIIHHOCTI HaBeAeHa Ha pPHUCYHKY 1. 3HadeHHS
IHTEHCUBHOCTI BIZIMOB €J1eMEHTIB 1aHi B 10°1 / ro.

‘@ @ :—12—: A =0.001;
A= Aa= Ay= A= 0.1,
Ny S 2 4= A5 :
B I_J— l5= l‘}‘= 0.01;
_@— Ag= }'9=11EF 111= 0.2
-E’ E @‘ }‘lf A= 114= Ays=0.5;

Y= 50%.

Pucynok 1 — Buxigna cxema cuctremMu

1.V BuximHiii cxemi eneMeHTH 2 1 3 yTBOPIOIOTH MapajieibHe 3'€THAHHS.
3amiHsieMo iX KBaziereMeHToM A. BpaxoByrouw, o p, = p,, OTPUMAEMO
2 2
Pi=l-qq,=1-¢q, =1-(1-p,)". (1)
2. Enementu 4 1 5 TakoX YTBOPIOIOTH MapajeibHe 3’ €IHAHHS, 3aMIHUBIIN
sKe eJeMeHToM B 1, BpaxoByrouu, o p, = p, = p,, OTPUMAEMO
2
ps=1-q4;=1-q;=p,. )
3. EnemenTtu 6 1 7 y BUXITHIA cXeMi 3’€IHAaH1 MOCIIOBHO. 3aMIHIOEMO iX
enemeHToM C, s IKOTO P p,, = p,

Pc = PsPr = Ps - 3)
4. Enementu 8 1 9 yTBOpPIOIOTH MapajieiibHE 3'€THAHHA. 3aMIHIOEMO iX
exemeHToM D, 1iis sikoro nipu pg = p,, OTPUMAEMO
Pp=1-qyq, =1-q; =1-(1-py)*. (4)
5. Enementu 10 1 11 3 mapanenbHuM 3'€THaHHIM 3aMiHIOEMO €J1eMeHTOM E,
NPUYOMY, TaK SIK p,, = p,, = Py, TO
pe=1-aqaqn =1-gq5, =1-(1-p,)" = p, (5)
6. Enementu 12, 13, 14 1 15 yTBOpIOIOTH 3'€THAHHS «2 3 4», K€ 3aMIHIOEMO
enementoM F. Tak K p,=p;=p,=ps, TO 1 BU3HAYCHHS WMOBIPHOCTI
0e3BiIMOBHOI poOOTHM eneMeHTa F MoOkHA CKOpUCTAaTHCS KOMOIHATOPHUM
METO/I0M:
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4 4
Pe=2.0,=2.Cipb(1-p,)" ™ =
k=2

k=2

! 41
plz(l plz) + plz(l P)t (6)

4!
~ 11 31! 4|0|
= 6P12 (I-pp, )’ + 4p12 (I-pp)+ p'= 6P12 - 8p12 + 3P142-
7. IlepeTBOopeHa cxeMa 300pakeHa Ha PUCYHKY 2.

Pucynok 2 — IlepeTBopeHa cxema

8. Enementn A, B, C, D 1 E yTBOprotots (puc. 2) MICTKOBY CHUCTEMY, SKY
MO>KHA 3aMIHUTH KBazieseMeHToM G. [l po3paxyHKy HMOBIPHOCTI 6€3B1IMOBHOT
pOOOTH CKOPUCTAEMOCS METOJIOM PO3KIIaJaHHS IIOJ0 OCOOJIMBOTO €JIEMEHTY, B
AKOCTI sikoro Bubepemo enemeHt C. Toni

P6 =PcPs(Pe=1)+4qcpc(pe = 0), (7)
ne p,(p.=1) — HNMOBIPHICTh O€3BIIMOBHOI POOOTH MICTKOBOI CXEMH MpH
abcomoTHO HaaiitHOMY enemenTi C (puc. 3, a),

po(p-=0) — HUMOBIPHICT, O€3BIIMOBHOI pPOOOTH MICTKOBI CXEMHU IMpHU

BiMoBuUBIIOMY eneMeHTi C (puc. 3, 0).

D]

B
a 6

Pucynox 3 — [lepeTBOpeHHSI MICTKOBOT CXeMH MPHU aOCOJIOTHO HadiitHOMY (a) 1
BimMOBUBIIIOMY (0) enemenTi C

Bpaxosytoun, o p, = p,, OTpUMAEMO
¢ =pc[l-(-p)A-py)][1-(=p,)A-pp)]+
+(1+ p)1-(= p,p)A- ppp,)]|=
= p1-(=p )] [1-0-pp)’ ]+ U= p[1-(1- P21~ p)] = (8)
=pcp,—p)Q2py—pp)+(—=p)pi+ Py —Pipry)=
= pupcPpr(2—p 2= pp)+1=p )P +p)—Pipp)-

9. [Ticnsa mepeTBOpEHH cxeMa 300pakeHa Ha PUCYHKY 4.
14



Pucynok 4 — IlepeTBopeHa cxema

10. ¥V mneperBopeniit cxemi (puc. 4) enementd 1, G 1 F yTBOpIOIOTH
nociaioBHe 3'enHaHHA. Toai IMOBIPHICTH 0€3B1IMOBHOT pOOOTH BCI€l CHCTEMU
P=ppspr- (9)
11. Tak sk 3a yMOBOIO BCi €JIEMEHTH CHCTEMH MpAIIOIOTh Yy TMepiofi
HOpPMAaJIbHOI eKCIUTyaTallii, TO HMOBIpPHICTb O€3B1IMOBHOT poOOTH €JIeMEeHTIB 3 | 1o
15 (puc. 1) miamopsaKOBYIOTHCS €KCIIOHCHITIATbHOMY 3aKOHY:
p; =exp(—4,1). (10)
12. Pe3ynbrat poO3paxyHKIB HMOBIPHOCTEM O€3BIIMOBHOI poOOTH
esleMeHTiB 1-15 BuxigHoi cxemu 3a gopmyioro (10) mis HampamroBaHHs g0 3-10°
TOJIVH MPEICTaBJICHI B Ta0IuII 2.
Tabmuug 2 — Po3paxyHOK MMOBIPHOCTI 0€3B1IMOBHOI pOOOTH CUCTEMU

Enemen | A, x10° Hanparrosanus t, x 10°rox
T 6
ror' | 05 | 1,0 | 15 | 20 [ 25 [ 30 1,9 2,85
1 0,001 |0,9995 09990 0,9985 0,9980 09975 09970 | 0,9981 | 0,9972
2-5 | 0,1 |09512 09048 0,8607 08187 0,7788 0,7408 | 0,8270 | 0,7520
6,7 | 001 |0,9950 09900 009851 0,9802 09753 0,9704 | 09812 | 0,9719
8-11 | 02 [09048 08187 0,7408 0,6703 0,6065 0,5488 | 0,6839 | 0,5655
12-15 | 0,5 [07788 0,6065 04724 03679 02865 02231 | 0,3867 | 0,2405
A,B - ] 09976 0,9909 09806 09671 09511 0,9328 | 09701 | 0,9385
C -] 09900 09801 09704 09608 09512 0,9417 | 09628 | 0,9446
D,E - 109909 09671 09328 08913 0,8452 0,7964 | 0,9001 | 0,8112
F - | 09639 08282 0,6450 04687 03245 02172 | 0,5017 | 0,2458
G -] 09924 09888 09863 09820 0,9732 0,9583 | 0,9832 | 0,9594
P - 109561 | 08181 | 0,6352 | 0,4593 | 0,3150 | 0,2075 | 04923 | 0,2352
12'-15"] 0322 | 0,8513 07143 06169 0,5252 04471 03806 | 0,5424 | 0,3994
P - | 09883 09270 08397 0,7243 0,6043 04910 | 0,7483 | 0,5238
P - 10,9803 ] 0,9157 [ 0,8270 | 0,7098 | 0,5866 | 0,4691 | 0,7343 | 0,5011
16-18 | 0,5 [0,7788 0,6065 04724 03679 02865 02231 | 03867 | 0,2405
P - ] 09993 09828 09173 0,7954 0,6413 04858 | 0,8233 | 0,5311
P - ] 0,9912 ] 0,9708 | 0,9034 | 0,7795 | 0,6226 | 0.4641 | 0,8079 | 0,5081

13. Pe3ynbraTu po3paxyHKIB MHMOBIpHOCTEH O€3BIAMOBHOI pOOOTH
kBazienementiB A, B, C, D, E, F 1 G 3a ¢opmymamu (1-6) i (8) Takox
IpeACTaBIICHI B TaOIHII 2.

14. Ha pucysky 5 mnpeacrtaBieHuil Tpadik 3aeKHOCTI HMOBIPHOCTI
0e3BiIMOBHOI poOOTH cucTemu P Bij yacy (HampairoBaHHs ) t.
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15. 3a rpadikom (puc. 5, kpusa P) smaxomumo mist y =50% (P, =05) y-
IIPOLICHTHE HaIIpal[lOBaHH CUCTEMU Ty =19-10° ro.

16. IlepeBipounnii po3paxyHOK Mpu ¢ =19-10° rox mokazye (Tadmuis 2), mo
P =04923~05.

17. 3a ymoBamMHu 3aBJaHHS MiJABHUIICHE » -NPOICHTHE HAIMpaI[lOBaHHS

CHUCTCMU T7' =15-T = 15-19-10° = 2.85-10° ro.

P 1 ——— =
09 T Pl P

08 \‘-..‘~T\q~ - = =p L
L}
* AN ~ T < —

Y LN

06 \\ ~ h\h \

! ~

05 \\ —S
04 ™~

0,3

0,2 \

0,1
0

0 0,5 1 1,5 2 2,5 3

t, x 10°ron
Pucynox 5 — 3mina iiMmoBipHOCTI 0€3B1IMOBHOI pob60TH BUuxiaHOI cuctemH (P),
CUCTEMH 3 MIJIBUILIEHOIO HafiHHICTIO (P) 1 cucTemMu 31 CTpyKTypHUM
pe3epByBaHHSIM eyieMeHTiB (P ).

18. Po3paxyHok mokasye (tabmuig 2), mo mnpu ¢=285-10° rom s
€JIEMEHTIB mnepeTBopeHoi cxemu (puc. 4) p, =09972, p.=09594 1 p,=02458.
OTrxe, 3 TPHOX TOCTIAOBHO 3'€AHAHUX €JIIEMCHTIB MiHIMAJbHE 3HAYCHHS
HMOBIpHOCTI 6€3B1IMOBHOI poboTH Mae enemeHT F (cuctema «2 3 4» y BUXITHIN
cxemi (puc. 1)) 1 came 30UTbLIEHHS WOro HAIIMHOCTI JaCTh MAaKCHUMAaJbHE
30UJIBIIICHHS HAJIMHOCTI CUCTEMU B LILJIOMY.

19. Hdna rtoro, mo6 mpu 7, =285-10° rom cucTeMa B I[JIOMy Maja
MMOBIpHICTL 0€3BIIMOBHOI poOoTH P, =05, HeoOXigHo, moO ememeHT F MmaB

HMOBIpHICTh 0€3BIIMOBHOI poO0oTH (TUB. hopMmyy (9))
_ P 0.5
T ppe 09972-09594

D, = 0.5226. (11)

[Ipyn uboMy 3HayeHH1 eneMeHT F 3amummThcs caMuM HEHaAiMHUM B CXEMI
(puc. 4) 1 BUCHOBKHU I1. 18 3anmumiaTbCsi BIPHUMH.
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O‘ICBI/})IFHO, 3HA4YEeHHS p,, OTpuMaHe 3a ¢hopmyioro (11), € MiHIMaTEHUM IJISI

BUKOHAHHS YMOBH 30UIbIICHHS HAIpalfOBaHHS HE MeHIue, HiX y 1,5 pasu, npu
BUIIUX 3HAYCHHSX p, 30UIBIICHHS HATIHHOCTI CUCTEMU Oy/Ie OUTBIITNM.

20. Jlms BU3HAUYEGHHS MIHIMAJIbHO HEOOX1JHOI MMOBIPHOCTI O€3BIIMOBHOI
pob6otu enemeHTiB 12 - 15 (puc. 1) HeoOX11HO po3B'A3aTH PIBHIHHSA (6) 1010 p,,

npu p, =05226. Ane, Tak SIK aHaJIITUYHE PIIICHHS LOTO PIBHAHHA MOB'SI3aHE 3

. . P . .
IIEBHUMHU TPYIHOLIAMHM, OiIbLI IOLLILHO BUKOPHCTOBYBATH IpPZ(ho-aHaliTHUHMIA
MeTtoA. [ mporo 3a qaHuMu Tabauii 2 6yayemo rpadik 3aIeKHOCTI p, = f(p,,).

['padik npencraBneHnil Ha PUCYHKY ©.

1

0,9 > ;L -
08
07 ,j
0,6
0,5 »
04 ya
03 v
02 >
0.1 =

0

0 0,2 04 0,6 08 1

Pucynok 6 — 3ayexHicTh HMOBIPHOCTI 0€3B1IMOBHOI pOOOTH cUCTEMHU «2 3 4» Bijf
AMOBIpHOCTI 0€3BIIMOBHOI pOOOTH ii €JIEMEHTIB.

21. 3a rpadikoM npu p, = 0.5226 3HaAXOJAUMO p,, ~ 0.4.

22. Tak gk 3a yMOBaMHU 3aBJaHHsS BCl €JIEMEHTH MPaIOIOTh B MEpioji
HOPMaJIbHO1 eKCIUTyaTarii 1 MJIKOPSAI0ThCS eKCIOoHEeHIIalbHOMY 3akoHy (10), To
TUTst eleMeHTiB 12-15 ipu ¢ =2.85-10° 3HaX0IMMO

A=A =A==~ 2y, == n04 6
t 2.85-10
23. Takum 4YuHOM, HJisi 30UIBILIEHHS y -MPOLUEHTHOTO HaIlpalloBaHH

=0322-10°Trox " . (12)

CUTEMH HEOOX1JHO 30UIBIIUTH HaAlHWHICTh ejdemMeHTiB 12, 13, 14 ta 15 1 3HU3UTH
IHTEHCUBHICTb 1X BiZIMOB 3 0.5 10 0.322-10™° rox, ToO0TO B 1,55 pasu.

24. Pe3ynbTaTv PO3paxyHKIB JJISI CUCTEMH 31 30UIBIICHOI HAJIHHICTIO
enemeHTiB 12, 13, 14 1 15 naBeneni B Tabnuui 2. Tam ke HaBeAeHI po3paxyHKOBI
3Ha4YCHHS WMOBIPHOCTI 0€3B1AMOBHOI poOOTH cuctemu «2 3 4», F "1 cucremu B
mimomy P°. Tlpm ¢=285-10° rom HWMOBiIpHOCTI O€3BIIMOBHOI pOOOTH CHCTEMH
P'=05011~ 05, 110 BiAMOBIAa€ yMOBaM 3aBAaHHs. ['padik HaBEEHO HAa PUCYHKY 5.

25. Jlna apyroro crnocoOy 301/IbIIeHHs HMOBIPHOCTI O€3B1IIMOBHOI POOOTH
CUCTEMU — CTPYKTYPHOTO PE3€PBYBAaHHA — 3 THUX K€ MipKyBaHb (uB. . 18) Takoxk
BUOUpaemMo eneMeHT F, #MOBIpHICT 0€3BIIMOBHOI pPOOOTH SKOTO TICHs
pe3epByBaHHs OBMHHA OyTH HE HIKYE p) = 05226 (auB. hopmyiy (11)).
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26. Jna enmementa F — cucremu «2 3 4» — pe3epBYBaHHS O3HA4da€
30UIBIICHHS 3arajlbHOI KIJIBKOCTI €JI€MEHTIB. AHAIITHYHO BU3HAYUTH MiHIMAJIBHO
HEOOXITHY KUIBKICTh €JIEMEHTIB HEMOJXKIIMBO, TOMY, IO KUIBKICTh €JIEMEHTIB
NOBUHHA OyTH IIIUM 3HAUYEHHSM 1 QYHKIIS p, = f(n) AUCKpETHA.

27. Jlns MiABHUINCHHS HAIIMHOCTI CHUCTeMH «2 3 4» JIogaeMo A0 Hei
€JIEMEHTH, 1JICHTUYHI IO HAJIHHOCTI BUXIAHUM elleMeHTaM 12-15 1o Tux mip, IoKu
AMOBIpHICTh 0€3BIIMOBHOI pOOOTH KBaziedeMeHTa F He [mocsrHe 3aJaHoro
3HAYCHHS.

J71s po3paxyHKy CKOPUCTAEMOCH KOMOTHATOPHUM METO/IOM:

— 1I0JJa€EMO eJIeMeHT 16, oTpuMyemMo cucteMy «2 3 5»:
1

qr = chkplkz(l_plz)yk = Cso(l_plz)s + Cslplz(l_plz)4 =
& (13)

=(1-p,) +5p,(1- p;,)* =0.6528,
Py =1-q, =1-0.6528 = 03472 < 0.5226; (14)

— JOTAEMO €JIEMEHT 17, OTpUMY€EMO cUCTEMY «2 3 6»:
1

qdr = Z C(fplkz(l — P2 )6_k = Cg(l — P )6 + C(I)plz(l — P )5 =
= (15)

=(1-p;,)° +6p,(1-p;,)’ = 05566,
Pr =1—qr =1-05566=04434 <0.5226; (16)

— I0Ia€EMO eJIeMEHT 18, oTpuMyeMo cuctemy «2 3 7»:
1
dr = Zcfplkz(l_plz)ﬁk =Ci(1-py) +Cop,(1-p,)° =
k=0

=(1 _p12)7 + 7P12(1—p12)6 =0.4689,
pr=1-q,=1-04689=0.5311> 05226; (18)

(17)

28. TakuM 4yWHOM, JUIsl TIJABUILECHHS HAIIAHOCTI 10 HEOOXIJHOTO PIBHS
HEOOX1THO Y BUXI1JHIA cxeMi (puc. 1) cucremy «2 3 4» n00ynyBaTtu eeMEHTaMU
16, 17 1 18 no cucremu «2 3 7» (puc. 7).

29. Pe3ynbTaTi po3paxyHKiB MMOBIPHOCTEH O€3BiIMOBHOI POOOTH CUCTEMH
«237»,F " 1cucremu B minomy P ' mipeacrasieni B Tabmuin 21.

30. Po3paxyHKH IMOKa3ykoTh, MO0 HpU ¢=285-10° rox P"=05081>05, 110
BIJIMOBIa€ YMOBaM 3aBJIaHHS.

31. Ha pucyHky 5 HaHeceHI KpHBI 3aJie)KHOCTe HMOBIPHOCTI
0€3B1AMOBHOI POOOTH CUCTEMHU MICHs TIABUIICHHS HaAIMHOCTI eileMeHTiB 12-15
(kpuBa P') 1 micisl CTPYKTYPHOTO pe3epByBaHHs (KpuBa P").
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ITIT:

Pucynok 7 — CTpykTypHa cXxeMa CUCTEMHU MICHs CTPYKTYPHOI'O PE3€PBYBAHHS.

BucnHoBku.

1. Ha pucynky SmpeacraBieHa 3alieKHICTh WMOBIPHOCTI O€3B1AMOBHOI
pobotu cuctemu (kpuBa P ). 3 rpadika BuaHo, 1m0 50% HampairoBaHHSI BUX1THOT
CHCTEMHU CTAHOBUTH 1.9-10° roauH.

2. Jlns miABUIIEHHS HaiiHOCTI Ta 301abiieHHs 50% HampailtoBaHHS
cuctemu B 1,5 pa3u (10 2.85-10° TOAMH) 3aPOIIOHOBAHI JIBa CIIOCOOM:

a) MIABMINCHHS HamiMHOCTI eaeMeHTiB 12, 13, 14 ta 15 1 3MeHIIeHHS iX
BiAMOB 3 0.5 10 0.322-10°°rOx;

0) HaBaHTa)Xx€HE pEe3epBYBaHHSI OCHOBHUX enemeHTiB 12, 13, 14 1 15
IIEHTUYHUMHU TI0 HAJIHHOCTI pe3epBHUMU enemMeHTamu 16, 171 18 (puc. 7).

3. AHami3 3aJeXHOCTeH WMOBIPHOCTI OE€3BIAMOBHOI POOOTH CHUCTEMH BIJ
yacy (HampaiffoBaHfs) (puc. 5) mokasye, 10 APYroMy CHocoOy MiABUIIICHHS
HAJIAHOCTI CUCTEMHU (CTPYKTYPHOMY PE3€PBYBAHHIO) CJi HAJATH MEepeBary, TOMy
10 B TEPioj HapalfoBaHHA J0 2.85-10° rOJAMH WMOBIPHICTH O€3BIIMOBHOI POOOTH
CUCTEMHU IIPU CTPYKTYPHOMY pe3epBYBaHHI (KpuBa P") BUIIA, HIXK MPHU 301TIbIIECHH]
HAJIHOCTI €JIEMEHTIB (KpuBa P').
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MOJAHHS HA MEPEBIPKY KYPCOBOI POBOTH (KIII3) TA KPUTEPI{
OLITHIOBAHHS

Bukonany KkypcoBy po0OoTy 3m00yBad OCBITH TMOAAa€ Ha TMEPEBIPKY.
[IpoTsiroMm THXHS TICIAS OTPUMAHHS pOOOTH BHUKJIAJau Hajae 300yBady OCBITH
CBOi 3ayBa)KCHHs, KOMEHTapi, peKOMeH/aIlli, Ha MiJACTaBl SKUX BiH BHUIIPABJISIE
poboty. Bukianad oliHIOE TIIBKH 3aBEPIICHY pOOOTY.

KypcoBa poGorta ouinoeTrsest 3a 100-0anbHOIO MIKAIOH. 3aXUCT POOOTH
BUKOHY€ETHCS Y BUTJISIAL CIIiBOECITH.

BukoHaHHsI KypcoBOi poOOTH € OJTHUM 13 000B’I3KOBHX CKJIaJI0BUX MOIYJIIB
3aJIIKOBOTO KPEJIUTY.

[lincymkoBa OIliHKa 3a BUKOHAaHHA KypCOBOi pOOOTH  OCTAaTOYHO
BPaXOBY€TbCA B TOTOYHIN YCHIITHOCTI 3100yBadya OCBITH 1 BHUCTABJISIETHCS Ha
M1JICTaBl HACTYITHUX KPUTEPIiB (Ta0. 2).

Tabmuus 2 — Kpurtepii omiHIOBaHHS 3MICTy Ta O(OPMIICHHS KYypCOBOI
pobotu

KinbKicTb Kpwurepii oriHtoBaHH:
OautiB
90-100 Po6oTa cBiTUUTH MPO y3araabHEHHs 1 TBOPUYE OCMUCICHHS TEOPETUYHUX OCHOB

Ta MPAKTUYHOTO BHPIIIEHHS MpoOJIeMH, (OpPMYIIOBaHHS BHCHOBKIB. MeToau
JIOCIIJKeHHsT Bi/liOpaHi 1 3acTocoBaHi HaykoBO KopekTHO. ChopMynboBaHi B
pOOOTI MPOMO3UIiT OOTPYHTOBAHI 1 JOCTATHI. 3aBAAaHHS JOCIIIPKEHHS BUKOHAHI 1
MeTa JOoCHiKeHHs nocsarHyTa. OdopmieHHs poOOTH IUIKOM  BIAMOBIIAE
BUMOTaM.

80-90 Pobora cBimuuTh Mpo y3arajabHEHHS 1 TBOPYE OCMUCIEHHS TEOPETUYHUX OCHOB
Ta MPAKTUYHOrO BUpilIeHHS mnpoOneMu. JlomymieHi He3HayHI NOMHIKH Yy
dbopMyntoBaHHI BHUCHOBKIB. MeToau AOCHTIIKEHHS BimiOpaHi 1 3acToCOBaHi
HayKoBO KopekTHO. ChopMynboBaHi B poOOTI MPOMO3UIlii HEAOCTATHHO MOBHI.
B minomy 3aBHaHHS JOCHIIKEHHs BUKOHAHI 1 MeTa JOCHIKEHHS AOCATHYTA.
Texkct poOOTH BUKIAAEHUW JIOTIYHO, TOCIIIOBHO, HAyKOBO-TIPOo(deciitHOO
JIEP>KaBHOI MOBOIO 3 KOPEKTHUM BHUKOPUCTaHHAM mpodeciiiHoi TepmiHodorii. B
oQopMIIeHHI pOOOTH JOMYIIEeH] He3HAYH1 TOMUJIKH.

60-70 Po6oTta cBigunTh MPO MOMMIIKH B OBOJIOAIHHI HAaBUYKAMH CaMOCTIHHOTO (ITijT
KEepiBHUIITBOM BHKJIaJla4ya) MPOBEACHHS JOCTIAHUIIBKOI poOOTH: BiOip 1 aHAMI3
JiTepaTypy HEAOCTAaTHHO MOBHHM ISl BUPIMIEHHS TMOCTaBICHHUX 3aBlaHb, MpPU
y3arajlbHeHHI, CHCTEeMaTH3allii TEOPETHUYHUX OCHOB BHUPIIICHHS MpoOIeMHU Ta
dbopMyItOBaHHI BUCHOBKIB JOMYIIEHI CYTTEBI MOMUIKA. METOIU AOCTIIKEHHS
HEJOCTaTHHO OOIPYHTOBAaHI ab0 MpU X BUKOPUCTAHHI JOMYIIEHI MOMMUIIKH.
CdopmynboBani B poOOTI TPOMO3UINI HE € JOCTaTHHO OOIPYHTOBAHUMH 1
MOBHUMH. B OCHOBHOMY 3aBlIaHHSI JOCIIKEHHS BUKOHAHI 1 METa JTOCITIKEHHS
nocsaTHyTa. TekcT poOOTH BHKJIAJACHHUN JTOCTATHRO JIOTIYHO 1 MOCIIIOBHO, alie €

NOMWJIKM Y BUKOPUCTaHHI Ipodeciiinoi TepMminomorii. B opopmuenni podotu €
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CYTT€BI HEBIMOBITHOCTI BUMOTaM.

40-50

Po6oTa cBiquuTh PO CyTTEBI HOMUIIKH B OBOJIOJIIHHI HABUYKAMH CaMOCTIHOTO
(M KepiBHHUIITBOM BHUKIIAJada) MPOBEIACHHS JOCHIIHUILBKOI poOoTH: BiAOip i
aHaJIi3 JiTepaTypH HEJOCTATHHO TIOBHUH /U1l BUPIIICHHS IOCTABIICHUX 3aBJIaHb,
y3arajbHEHHSI Ta CHUCTEMAaTH3allisi TCOPETUYHUX OCHOB BHPIIICHHS MPOOJIEMH
HOCSITh BHOIPKOBUH XapakTep, BUCHOBKH HEJIOCTaTHHO OOTPYHTOBaHi. MeToau
JIOCJIIJDKEHHS HEJIO0CTaTHhO OOTpyHTOBaHI ab0 MpH iX BUKOPUCTAHHI JOIYIICHI
cyrreBi mommiku. CdopmynboBaHi B poOOTI MPOMO3UII HE € JOCTaTHBO
OOTPYHTOBaHUMH 1 MOBHUMH. 3aBIaHHS JOCIIHPKCHHS B OCHOBHOMY BHUKOHAaHI 1
MeTa JOCHTIDKEHHS MJOCATHYTa. TEeKCT poOOTH BHKIAICHUH HEIOCTATHHO
JOTIYHO 1 TOCHIOBHO, MICTHTh CTHJIICTHYHI TIOMHJIKHA, BUKOPHCTaHHS
npodeciiftHol TepMiHOJOTIT HE 3aBXAM KOpekTHe. B odopmieHHi poboTH €
CYTT€BI HEBIMOBIAHOCTI BUMOTaM.

20-30

Po6oTta cBiAUMTh PO CYTTEBI MOMWIKH B OBOJIOJIHHI HABUYKAMH CAMOCTIHHOTO
(i KepiBHMITBOM BHWKJIaJgada) MPOBEICHHS MOCIIAHUILKOI poOOoTH: BiAOIp i
aHai3 JTepaTypu Ui BUPINICHHS ITOCTABJICHUX 3aBJaHb (hparMeHTapHHA,
y3arajlbHEHHSI Ta CHCTEMAaTH3allisi TCOPSTHYHUX OCHOB BHPIIICHHS MPOOIeMHU
HOCSITh BUOIPKOBHI XapaKTep, BUCHOBKH HEIOCTaTHRO OOrpyHTOBaHi. MeToau
JOCITIJIKEHHSI HE TIOBHICTIO BiATOBIAAIOTH HOTO 3aBJaHHAM 1 OyJIM 3aCTOCOBaHI 3
CYTT€BUMHU TOMUJIKAMH, SKi MPU3BEIU 10 BUKPHUBIICHHS ACSIKUX DPE3yJbTaTIiB
nocmimkennsa. CdopmynboBaHi B poOOTI mpomo3ulii HE € JI0CTaTHbO
oOrpyHTOBaHMMH 1 MOBHMMHU. He Bci 3aBHaHHS JOCHIIKEHHS BHUKOHaHI, ale
MeTa JOCHIPKeHHS B IUJIOMY JOCSTHyTa. TekcT poOOTH BHKIaAEHUN
HEIOCTATHLO JIOTIYHO 1 IIOCHIAOBHO, MICTUTh CTHJIICTHYHI TMOMMJIKH,
npodeciiiHa TEPMIHOJNOTISI HE BHKOPUCTOBYETHCS a00 BUKOPHUCTOBYETHCS
HEKOPEKTHO. B oopmiieHH1 poOOTH € CyTTEBI HEBIANOBITHOCTI BUMOTaM.

Po6ora He npezacrasnena y BcraHoBieHuid Tepmid (0 Oani). Pobora B miomy
CBITUUTH PO BiJICYTHICTh HABMYOK CAMOCTIMHOTO MPOBEACHHS JOCIHITHUIBKOT
poboTu: BigOip 1 aHali3 JITEpaTypH A BUPILICHHS MOCTAaBICHUX 3aBJaHb
(dparMeHTapHull, y3arajJbHEHHsS Ta CHCTEMaTH3allis TEOPEeTUYHUX OCHOB
BUpINIEHHS MpoOJeMH HE BIANOBIAAIOTh METiI 1 3aBAAaHHAM JOCIHIKEHHS,
BHUCHOBKH HE OOIPyHTOBaHI abo He cpopMmyiaboBaHl. MeToaM AOCIIIKEHHS He
BIJIMOBI/IA0OTh MOTO 3aBJaHHSAM 1 OyJM 3aCTOCOBaHI 3 CYTTEBUMH MOMMJIIKAMH,
AK1 TIPU3BENU 10 BUKPHUBIICHHS pe3ynbTariB jociikeHHs. ChopMylboBaHI B
po0OTI MpOMO3ullli HE BUIJIUBAIOTH 3 PE3YyJbTAaTIB JOCHIIPKEHHS. 3aBIaHHS
JIOCTIJIKEHHSI HE BUKOHAH1, MeTa JIOCIIPKEHHS B LIJIOMYy He JocsarHyTa. OmiHeHi
MOXYTb OYTH JIUIIIE OKPEMi €JIEeMEHTH BUKOHAHOTO AOCHiKeHHs. TekeT poboTu
BHKJIQZAEHUH HEIOCTaTHHO JOTIYHO 1 ITOCHIZOBHO, MICTHUTH CTHIICTHYHI 1
rpaMaTU4Hi MOMWIKH, TpodeciiiHa TEepMiHOJIOTISS HE BUKOPUCTOBYETHCS abo
BUKOPUCTOBYETHCS HEKOPEKTHO. OopMiieHHs! poOOTH HE BiJIIOBIIa€ BUMOTaM.
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AKAJJEMIYHA JOBPOYECHICTb

Hanucannus Ta OIiHIOBaHHSA KypCOBOi POOOTH BiJI0OYBAa€ThCS B CYBOPOMY
JOTPUMAaHHI MPUHIIUITIB aKaJAeMiuHO1 T0OpOYECHOCTI.

Bignosigno g0 IlonoxxeHHs po MPOTHIIO Ta 3am00IraHHIO aKaJeMIYHOMY
mariaty [8], pi3HOBHIaMH OPYIIEHb aKaJAeMIYHO1 JOOPOYECHOCTI €:

— BUJIAaHHS BUKOHAHOi pOOOTH IHILOTO aBTOPA 3a CBOIO O€3 BHECEHHS B HEl
YKOJHUX 3MIH Ta HaJIEKHOTO O(POPMIICHHS IIUTYBaHHS;

— KOIIIOBaHHS 3HAYHOI YaCTHHHM Yy»XOi poOOTH B CBOIO O€3 BHECCHHS B
3ar03WYeHE KOJIHUX 3MIH Ta HAJIEKHOTO O(hOpMIICHHS [IUTYBaHHS;

— TPENCTABJICHHS CYMIIIl BJIACHUX Ta 3all03MYE€HUX apryMeHTiB 0e3
HAJIE)KHOTO LIUTYBaHHS;

—  BHECEHHS  HE3HAYHMX INpPaBOK y  CKOmifioBaHMH  Marepial
(mepedopMyIIFOBaHHS PeUYCHB, 3MiHA MOPSIKY CIIIB B HUX TOIIO) Ta 0€3 HAJIEKHOTO
o(opMIIEHHS IUTYBaHHS;

— KOMIIUJISILISA — CTBOPEHHS 3HAYHOT'O MacUBY TEKCTY LIUISIXOM KOIIFOBaHHS 13
pi3HHX JKepesnl Oe3 BHECEHHS B HBOIO IMPaBOK, I[OCHUJIAaHb Ha aBTOpIB Ta
«MAaCKyBaHHSAM» IUIAXOM HAaIMMCaHHS MEPEeXiTHUX PEUYeHb MK CKOIMiHOBaHUMH
YaCTUHAMU TEKCTY.

3 METOI BCTAHOBJICHHS CTYIEHIO YHIKAJIBHOCTI TEKCTIB 31HCHIOETHCS
nepeBipka KypcOBHUX pOOIT Ha BHUSABJICHHS 30IriB IS 3amoOiraHHs IIposBaM
aKaJeMigyHOT HeJOOPOYECHOCTI.

[HCTpyMeHTaIbHE JOCIIIKEHHSI Ta €KCIEPTHE OIIHIOBAHHSI TEKCTIB POOIT
POBOJUTHLCA BIAMOBIAHO 110 «Ilopsaky nmpoBeaeHHs IHCTPYMEHTAIBHOI MEPEBIPKU
Ha aKaJIeMIYHUW [JariaT TEeKCTIB PYKOMHUCIB KBadi(iKaliiHUX pOOIT/IPOEKTIB
3100yBayiB BHUILOI OCBITM Ta PYKOMHUCIB CTAaT€d MOJAHUX A0 IMyONIKYyBaHHS Yy
nepionyHuX BUAaHHAX Y JIyIbKOMy HaIllOHATLHOMY TEXHIYHOMY YHIBEPCHUTETI»
[9] B cuctemi «StrikePlagiarismy.
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