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IMPOI'PAMA
JUTSI IPOBEJICHHST BCTYITHUX BUIIPOOYBaHb 32 (Daxom mpu 3apaxyBaHHI Ha HABYAHHS 32
OCBITHBO-KBaJII(PIKAIIHHUM PIBHEM «MaricTp» Ha KOHKYPCHY IIPOTO3UIIIIO 3a
cnemianpHicTIO 105 «[IpuknaaHa gizuka Ta HaHOMaTepiaaIn»
(OcBitas mporpama: «IIpukiaagHa ¢gizuka Ta HAHOMAaTePia U AJIs eHePreTHKH,

MEeTUINHHA, PadioeIEKTPOHIKH Ta TeJIeKOMYHIKaiii»)

AHOTANIA

Merta ¢axoBoro BUNPOOYBaHHS — JIarHOCTUKA PIBHA KOMIIETEHIIIH, HAOyTHUX
BCTYIHUKAMH y TIPOIIEC] HABYAHHS 32 OCBITHBO-KBaTI(PiKaLIHUM PiBHEM «OaKaiaBp,
Ta HEOOX1IHUX I ONlaHYBaHHs HaBYAJIbHUX JAUCLUIUIIH, NepeAdadyeHUX MporpaMoro
MIATOTOBKH (DaxiBIsl OCBITHbO-KBAMI(PIKALIIITHOTO PIBHS «MaricTp» 3a CHellaJbHICTIO
105 «IIpuknagHa ¢i3uka Ta HAHOMATEPIATN.

KoMrieTeH1isi BCTynHUKA BKJIIOYA€ 3HAHHSA M PO3YMIHHS (TEOPETUYHE 3HAHHS
aKaJieMiyHO1 00J1acTi), 3HAHHS SK AISTH (MIpaKTUYHE W OMEepaTUBHE 3aCTOCYBaHHS
3HaHb JO KOHKPETHUX CUTYyaIil).

BerynmHi  BUNpoOOyBaHHS — OXOIUTIOIOTH — MEPENIK  JUCHMIUIH — 3arajibHOl
MITOTOBKH, MUCHMILTIH TpodeciifHoi Ta ¢$axoBoi MIArOTOBKH. BCTyIMHUK TTOBHHEH
3HATH OCHOBHI MUTaHHS TEOPETUYHOI (Pi3UKH, (Pi3nyHOI XiMii, (PI3UKHK TBEPAOTO Tija,
CTPYKTYPHUX METOJIIB JOCHIIPKEHHs, (I3MUYHHUX BIJIACTUBOCTEW TBEPJOTO TIja,
CIIEKTPAIbHUX METOMIB AOCIHIKeHHs Ta 1H. [lig yac miAroToBKW 10 BUIPOOYBaHHS
HEOOXITHO 3BEPHYTH yBary Ha Te€, IO a0ITypI€EHT NMOBUHEH 3HATH CTPYKTYpy Ta
OCHOBHI MPUHIUIHN (PYHKI[IOHYBAaHHS EJIEKTPOHHUX 1 Pa/IIOCTCKTPOHHUX CHUCTEM 1
iXHIX CKJIAJJOBUX YAaCTHH; PI3HOBUAHOCTI Ta XapaKTEPUCTUKU CUTHAJIB (B TOMY YHCII
CHEKTpajbHi), IO BUKOPUCTOBYIOThCS B TaKWX cHUCTeMax; (i3MUHI OCHOBHU
napaMeTpUYHUX KU 13 30Cepe/UKEHUMU Ta PO3MOIIJIEHUMHU NapaMeTpaMu; NoOyA0BY
Ta PO3pPaXyHOK CXEMHHMX (YHKIIM MPOCTUX MPUCTPOIB; BMITU BUKOPUCTOBYBATH
3aKOHM TeOPli KUI JUIsl PO3BUTKY KiJI OCTIMHOTO Ta 3MIHHOTO CTPYMY 1 pO3PaxyHKY
napameTpiB KOJMBaHb; aHAII3yBaTH CXEMU ITPOCTUX MPUCTPOIB Ta EKBIBAJIEHTHI CXEMU
SJIEKTPOHHUX TPHUIIAJIB, a TAaKOX PO3PaXOBYBATH iX CXeMHI (YHKIIIi, po3paxyBaTH
CHEKTPAJbHUN CKJIaJ PpI3HUX CUTHAIIB; MPOBOJUTU PO3PAXYHKH MPOXOIKEHHS
CUTHAJIIB Yepe3 JHINWHI Ta HeTIHINHI KoJa.

Opranizaifiss BCTYITHOTO BHUMOPOOYBaHHS 3JIIMCHIOETHCS  BIAMOBIAHO  JI0
MOJIOKEHHSI NP0 IpHUiiManbHy KOMicito HallloHanbHOro TEXHIYHOTO YHIBEPCUTETY
«XapKiBCbKUH MOJITEXHIYHUI THCTUTYT.



INEPEJIIK 3AIIMTAHD JJIS1 BCTYIIHOI'O BUITPOBYBAHHSA

. OCHOBHI BJAaCTUBOCTI WMOBIPHOCTEH MOAil: YMOBHI HWMOBIPHOCTI, TE€OpEMHU
J0JJaBaHHS Ta MHOKCHHS HUMOBIPHOCTEH, 1X HACIIKU Ta OKpEMi BUIIAJAKH

. InterpanpHa Ta gudepeHmianbHa  (QYHKIIT  po3monaiTy  WMOBIpHOCTEH
HENepepBHOI BUIMAIKOBOT BEIMYUHH, IXH1 BIIACTUBOCTI.

. IaTerpanbHa Ta qudepeniaabHa GyHKIIT po3noALTyY KMOBIPHOCTEH TBOMIPHOL
BHIIAIKOBOI BEJIMYHMHU. |XHi BIIACTUBOCTI, IPaHUYHI CITIBBITHOIIICHHS.

. UucnoBl XapakTepUCTUKU JABOMIPHMX BHUIAJIKOBUX BeduuMH. KopensiiitHi
MOMEHTH Ta KOpeJAiiai MaTpuIli. KopeapoBaHICTh Ta 3a7I€KHICTh BUMTAIKOBUX
BEJIMYHH.

. 30ynyBaTu 1HTEpHOJALIMHUN OaratowieH JlarpaHxa BIAMOBIIHO JO TaKHX
MOYATKOBUX JIAHUX:

| 0 1 2 3
Xi 0 2 3 5
F(Xi) 1 3 2 5

. O6uncimuty 3 TounicTio 107 03Havennii inrerpan merogom Cimmncona (n=10):
t dx
o 1+ X

. 3HaiiTH aOCOJIIOTHY Ta BITHOCHY MOXHUOKH OOYMCIICHHS BEIUYUHU

5

y=| 270 | gxmo a=32, b=2,7, x=3,88.
O

. @®yukuis y=f(x) 3agana tabnauuHo. 3Haiitu y= f(5) 3a MOMOMOror METOIy

KBaIPATUYHOT 1HTEPITOJISIII:

X 2 4 6 8

f(X) 3 11 27 50

. O6uncnuty 3 TounicTio 10 03Hayenwmii inTerpan merogom Cimrcona 3 (n=10):

dx
1+x

3"

O e

10.ITpoBecTu rpadiune BiAIIICHHS OJHOTO 3 AIMCHUX KOPEHIB TPAHCIICHICHTHOTO

pIBHSHHS Ta YyTOYHHUTH L€l KOpiHb iTepanilinnm metomoMm Herotona (£<107):
f(x)=2x—-Inx—-4=0.

11.Po3pobiTh cxemy iig BHU3HA4YeHHS JudepeHuiaabHuX h-mapamerpis

OIMOJISIPHUX TPaH3UCTOPIB. BU3HAUUTH HOMEHKIIATYPY HEOOXITHUX JJISI [ILOTO
BUMIPIOBAJIbHUX MpwiaAiB 1 MarepianiB. OOIpyHTyiTe XapaKTepUCTHKU
BUMIPIOBAIbHUX  IpuiaaiB. Po3po0iTh METOAMKY eKCHEpPUMEHTY IO



BU3HAYEHHIO JAudepeHIianbHuX h-nmapameTpiB OIMOJSIPHUX TPAH3UCTOPIB 3a
JIOTIOMOTOFO 3aIIPOTIOHOBAHOT CXEMH.

12.3anpomnonyiite Ta OOIPYHTYWTE CXEeMy I'eHepaTopa TapMOHIYHUX KOJHUBAaHb 3

gactoTtoro 10000 I'ry 1 Hanpyroto 3 B. (I mapameTpu reneparopa BUOEpiTh 3a
CBOIM po3cynoM). Po3paxyiite moOpOTHICTH reHepaTopa 3 po3ipBaHUM KOJIOM
3BOPOTHOTO 3B’SI3KY. 3allpONOHYHTE METOAMKY 3HATTS aMILTITYAHO-9aCTOTHOI
XapaKTePUCTHKH T'eHEPATOpa 3 pO3ipBaHUM KOJIOM 3BOPOTHOTO 3B’SI3KY.

13.Po3po0ith cxemy 11l BUBHaAYCHHS JUdEpeHIaTbHUX MapaMeTPiB YHITTOISIPHUX

TpaH3UCTOPiB. BH3HAUWTP HOMEHKIATypy  HEOOXIOHMX JUIsI  LOTO
BUMIPIOBAJIbHUX TpwiaAiB 1 MarepianiB. OOIpyHTyHTe XapaKTEpUCTHKU
BHUMIPIOBAJIbHUX  TPUJIA/IIB. Po3po0iTh METOAMKY €KCHEepUMEHTY IO
BU3HAUYECHHIO JH(PEPEHIIIAIbHUX MapaMeTpiB  YHIMOJSPHUX TPaH3UCTOPIB 3a
J0MIOMOT 010 3aIPONIOHOBAHOT CXEMH.

14.Po3po06iTh 1 po3paxyiTe cxemy MiJCHIIIOBaya, 110 1HBEPTYE, HA OrNepariiHoMy

HiJcuiIoBayl 3 KoedimieHToM TifacuiieHHs 1o Hampysi 100. Bxigauii omip
niacwioBaya — 500 Om. Buenits hopmyny st koedimieHTa MiJCHUICHHS.
[TosscHuTh mepeBaru 1 HEIONIKH TIACUIIOBAILHHUX CXEM Ha OmepariifHux
MICHIIIOBAaYax.

15.HaBeniTh cxeMu BKIIFOUEHHS OIMOJISIpHOTO TpaH3ucTopa. Ilo3HauTte Ha cxemax

CTpyMu B OinosispHoMy TpaH3ucTopl. [losiCHITH Kepyrodi 1 MiJCHUIIOBAIIBHI
BJIACTUBOCTI TPAH3UCTOPIB Yy pI3HUX CXeMmax BKIOYeHHS. Hamumnite
CHIBBIAHOIIEHHS Ui CTpyMeHIB. Po3po0iTh cxemy eKCHnepuMeHTaIbHOI
NEPEBIPKH CITIBBIAHOIIEHb MK CTPYMaMH B TPAH3HUCTOPI.

16.BukopucroBytoun (QyHkIito Xesicaiina, 3HaWTH (Qopmyny, ska gae

MaTeMaTUYHy MOJIEIb IMIYJbCY TUIY “‘HaMiBCUHYC”
S(t)

A t-5

T t

@

17.3naitnite Bupas st AUX 1 @YX kona. OOuuchite Ga3zoBy 3aTpUMKY Koja Ha

9acToOTi @, =10°c™ mpu L=10mI"1 R =10kOm.
L
O—.-ﬂ‘fw

Ugx R UgLix

18.JlocninuTtu Ha cTamicts cuctemy. Tyr: R, =01 R, =0.

B8blX



R2

Ko

ﬂm

T c

19.T1apanenbHuii KOHTYp Ma€ eMHIcCTh C, =1000 n®d i1 pe3onancHy yactoty f, =1
ml'n. CMyra npornyckaHHs KOHTYpy 2Afy, =10 kI'n. 3Haiitn 100poTHICTE Q 1

PE30HAHCHUH OITip KOHTYPY.
20.TocmiuTy Ha CTATICTh CHCTEMY:

Rz
—

Tyr R, =wiR, =0.

21.KonmuBaHHS 3 KyTOBOIO MOJYJISIIEI0 300paKy€EThCSI BUPA30OM:
u(t) =10-cos0° -t + 20-sin(10* - 1))

3HalTH AeBlaIll0 YaCTOTH.
22.3naiinite Bupas mig AUX 1 ®UX kona:

u BblX

ne r=RC =1mc.
23.IlepeBiputn, um OyayTh ABa cCUTHAIM S,(t)=A-cosot 1 S,(t)=A-cosw,t

27 )
OpPTOTOHAIBHUMH, SKIO @, =20, ®, = B T - mepioj] KOJIUBaHb.



24.Ha BXia Koja TMOJA€ThCS CUTHAJ Yy BUIVISAL JIHIMHO 3pOCTAal0u0i HAIpyTH.
t
BusnauuTn u(t), K10 BijomMa mepexigHa XapakTepucTHuKa Kojia h(t)=1-e °.

e Yo
c Us =
1=~ =at
Ugx — Usgux Bx
a=const
o 0
0 t
25.JlocaiauTy Ha CTAJIICTh CUCTEMY:
R2
| I
_ KU ] _ KU
Itz T, +z 1

R1

Tyt R, =»wiR, =0.

B8blX

26.Ha BXin HeniHIHHOTO €JIEMEHTY i3 30BHINIHBOIO XapAKTEPUCTHKOI Y =a-|X|

MOJAETHCS BUMAAKOBHM CUTHAI 13 PIBHOMIPHUM 3aKOHOM PO3MOJILTY:
F 3
P

L J

A 0 B b.4

3anucat (opMyay TYCTHHH WMMOBIPHOCTI p(X), BHU3HAYUTU TyCTHHY

MMOBIPHOCTI P(y), CE€pENHE 3HAYEHHS CUTHATy m,,

floro cepenuiii KBagpaT <y2> i
: 2 2 : — — —
JMCIEPCIIo o). 3HAUTH YNCIIOBE 3HAYEHHS UX ITapaMeTpiB, AKIo a=2, A=1,B=3.
27 .Ha BX11 aMIUTITYJTHOTO OOMEKyBaya 13 XapaKTepUCTUKOIO

4 Usnx
Uo

0 Usx



y _JUs U.20
w0, U, <0

28.Tlo1aeThCs BUMMAIKOBUM CUTHAJ 13 TYCTHHOIO MMOBIPHOCTI

A
P

v

- 3anucaru Bupa3 ryctuHu WMoBipHOCTI p(UBX) Ta 3Haitu p(UBHX), m,__,

2 2
Ueux ! O-eux 1

- 3HailTu yMClIOBE 3HAYEHHS LUX MapaMeTpiB, ko U, =1B, A=2B.

29.Ha BXig HEMHIHHOTO €JIEMEHTa 3 XapaKTePUCTHUKOIO

uo

0 - _Ja-x, x>0
=10 x<o0

[TogaeThcst BUNIAAKOBUN CUTHAI 13 PIBHOMIPHUM 3aKOHOM PO3MOILITY

A
P

-A 4A X

3anucaTy BUpa3 ryCTUHU UMOBIPHOCTI P(X), 3HAUTH TYCTUHY WUMOBIpHOCTI p(y),

CEpEHE 3HAYEHHS CUTHAILYy m, , HOTO cepeHiii KBaapar <y2> 1 aucnepcito o .

30.Ha Bxix HETIHIHHOTO €IeMEeHTa 3 XapaKTePUCTUKOIO



X%, x>0
y =
0, x<0
BIUIMBA€E BUITAJIKOBUH MIPOIIEC 13 PIBHOMIPHUM 3aKOHOM PO3IOILTY

A
P

A 0 B X

A=-1, B=2
3anucatu (QopMysny TYCTUHM WMOBIPHOCTI p(X), BHU3HAYUTU TYCTUHY

MMOBIpPHOCTI P(y),CE€peHE 3HAYEHHS CUTHalIy m,, WOro CEepeaHid Kpaipar <y2>i

: 2
JMCIEPCIIO o).

31.BnacHa KOHIIEHTpaIlid HOCIIB 3apsily B HamiBOpPOBiIHUKaX. JJOOYTOK MOBHUX
KOHIICHTpAI[I} HOCIiB 3apsiy.

32.AHaii3 HEpPIBHOBAXXHOTO P-n IMEPEXoj]ly: HIMPHHA Ta BHUCOTA MOTEHIIHHOTO
Oap'epy; HaIMIpH1 KOHILIEHTpAIlii HOCIIB Ha MEX1 IIEPEXOTY.

33.PiBenr Depmi B HaAMIBOPOBIAHWKAX: YacTKa MOBHUX KOHIIGHTpAIliil HOCIIB
3apsAly; €JEKTPOCTaTUYHUI Ta XIMIYHUWA MOTEHI[aldH; pO3TALIyBaHHS PIBHA
@®epmi y BIACHOMY 1 B JOMINIKOBHX HAaIliBIOPOBIIHUKAX; piBeHb Depmi B
PIBHOBaXKHIN CHCTEMI.

34.BonbT-aMIiepHa XapakTEpUCTHKA p-n  TEPEeXOoay: CTPYKTypa CTpyMy B
p-n mepexoi; TpaHWYHI1 TPaJIIEHTA KOHIIEHTpAIlli HOCIiB Ta CKJIaJ0Bl CTPyMY;
aHamiTuaHuii Bupa3 BAX p-n nepexony Ta ii rpadik.

35.1psma rinka BAX p-n mepexoty: HEBUPOHKEHA, BUPOKEHA, OMIUHA JIISTHKU
BAX; nudepeniiiinuii omip nepexomy.

36.3BopoTHa rinka BAX p-n nepexoy: cTpyM TepMoreHeparlii HociiB 3apsy.

37.PyxnuBICTh HOCIIB 3apsly B HaNiBIPOBIIHUKAX: 3AJIEKHICTh PYXJIUBOCTI BiJ
TEeMIIepaTypH, KOHIIEHTpAIIil JOMIIIOK, HATIPYKEHOCT1 €IEKTPUYHOTO TIOJIS.

38.11po06iit p-n nepexoay: TyHEIbHUM, JaBUHHUM, TEIUIOBUN IPOOOI.

39.bap'epHa emHICTH p-n IEPEXOAy Ta ii 3aJIEKHICTh BiJl 3BOPOTHOI HATIPYTH.

40.ITuToMa NpoBIIHICTH HAIIBIPOBIHUKA Ta 11 3aJIEKHICTh BiJl TEMIIEPATYPH.

41.MexanizmMu pekomOiHamii. PexkoMOiHalisi pIBHOBRXHHMX HOCIIB  3apsny:
koedilieHT pekomOiHallii, epEeKTUBHUN Mepepi3 3axXOIUICHHS, CEpeaHiil 4ac
KUTTS, BUAKICTh 0€3MOCEPEAHBOT PEKOMOIHAIII].

42.BumnpsMisitoud KOHTaKTH ‘‘MeTall-HaMmiBIOPOBIIHUK : 30HHI Jiarpamu, poboTa
BUXOJly, KOHTaKTHA P13HUIII MOTeHIaiB, 6ap'ep LLIoTki.
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43. Mioau IloTki.

44.0nTUYHI SBUINA B HAMIBIPOBIIHUKAX. [HXKEKIIIHiHA €JIEKTPO-JIFOMIHICIICHIIIS B
HAITBIIPOBITHUKAX.

45.DoTOeNeKTPpUYH] SBUINA B HAMiBOPOBITHUKAX. BHyTpimHii ¢doToedekt B
HAIBIIPOB1THUKAX.

46.HamiBnpoBiAHUKOBI CBITIONI0AM Ta JIa3epHu.

47.300pa3ut QpyHKIIOHANBHY cxemy cuctemu YAIL

48.BuBectu Bupas 11t K(p) pinsTpy.

R1 K, REX
— +

Uq

49.Busectn Bupas 11t K(p) pinptpy.

L R1 K, RBX
SAA A A" +
Usx
Uj — e
Uz

50.BuBectu Bupas misa K(p) oiastpy.

L R1 K, RBX
s s— + >
Usx
C —
Uq —_ Rz Uy

51.I'enepaTop 13 30BHIMIHIM 30yKEHHSIM: CTPYKTYypHa Ta MPUHIUIIOBA CXEMH,

Oasianc notykHocteit, BAX Ta yacosi aiarpamu.

52.I'apMOHIUHUI aHaJ13 BUXIJTHOTO CTPYMY aKTUBHOrO eneMeHTa. Koedimientu A.
I. bepra.

53.3a/IeXKHICTh BHUXITHOTO CTPyMy TIeHepaTopa BiJ KyTa BIJACIYKH, HaIlpyrH
30yIKEHHS, OOPY HaBaHTAXECHHS.

54.OntumanbHA  BUOIp KyTa BIICIUKM BHUXIAHOTO CTPyMy TeHepaTopa Ta
MIOMHO)XyBa4a 4aCTOTH. Y MOBH iCHyBaHHS TPAaHHYHOTO PEXKUMY TeHepaTopa.

55.11ocmioBHI Ta mapaieyibHi CXeMU KiJ1 )KUBJICHHS Ta 3MIIIEHHS TeHepaTopa.

56.VY3romkeHHsT OMOpiB TreHepaTopa 1 HaBaHTAXXEHHS: IMPHUHIIUI Y3TOJKEHHS,;
MPUHIIMIIOB] CXEMHU K1JT Y3TO/XKEHHS; IPUKIIAIU Y3TOIKEHHS.
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57.ABTOrEHEpaTOp: CTPYKTYpHA Ta MPUHIIMIIOBA CXEMHU;, OaJIaHC aMILTITY 1 ¢a3;
aMIUTITYyJ1a 1 YacTOTa CTAlllOHAPHUX KOJUBAHb.

58.HecrabinpHicTh 4acTOTH aBTOreHepaTopa. KmapuoBa crabimizaiisi 4acTOTH
aBTOTE€HEPaTOpA.

59. AMILTITYIHI MOJYJSTOPH 3MIHOIO HAmpyT 3MIIIEHHS Ta >KUBJICHHS: CXEMH,
MIPUHIINIIL i1, MOAYJISIIIHI XapaKTePUCTUKH.

60.0O1HOCMyroBa MOMYJAIISA: METOJ IOBTOPHOI OallaHCHOT MOIyNAIii Ta
dimpTpartii.

61.YactoTHui MOAYISATOP: MPUHIIUIIOBA CXEMa, MOAYJISIIIHI XapaKTePUCTHKU.

62.Da30Buil MOAYIATOP: MPUHIIMIIOBA CXEMA, MOAYJIAIIIHI XapaKTEPUCTUKU.

63.JIinii nepenay HBY: Tunu, 0OCHOBHI €JIEKTPUYHI TApaMETPH Ta PEKUMU poOOTH;
OCHOBHI CITIBBIJTHOIIIEHHS MaTeMaTUYHOI MOJIEJI JITHII Iepeayi 3 KOMIIEKCHUM
HABaHTA)KCHHSM.

64.Y3romKkeHHs: KOMIUIEKCHOTO HABAaHTAXKEHHA 3 TpPakToM. By3bKomojocHe
Y3TOPKEHHS: IPUHIUIIN, IepeBary Ta Heoiku. [1lupokononocHe y3roKeHHs:
nepeBaru Ta Hemomikd. CrymiHuati nepexoau 3 YeOuiieBChbKOWO Ta
MaKCHUMAaJIbHO TIJIOCKOI0 XapaKTEPUCTUKOIO.

65.Koedimient cnpsimoBaHOi mii aHTEHH: MiAXOAW J0 WOTO BH3HAYCHHS Ta BHUBIJ
dbopmynu ns KCJI. @opmyna i1eanbHoi pagionepeaayi.

66.baraToBiOpaTopHi aHTeHH. JJUPEKTOPHI aHTEHH, IXHS KOHCTPYKIIis, IepeBary i
HEOJIKH.

67.11{imuHHI  aHTeHW: MNPUHIMUI Jii, TUNH [JIMHHAX  BUIIPOMIHIOBAYIB,
XBUWJIECBOIHO-IIIIJIMHH] AaHTEHU.

68.CripanbHi aHTEHHW: TPU3HAYCHHS, IMPUHIIMI J1i, OCHOBHI CITIBBIJIHOIIICHHS Ta
JiarpaMa CrpsiMOBaHOCTI.

69.PynopHi aHTeHU: BUpINICHHS BHYTPIIIHBOI 3a/1a4yi, OCHOBHI CIiBBiJHOIICHHS
Ui MipaMiajibHOTO PymHopy: JiarpaMa COpsIMOBAHOCTI 1 KOe(]illi€HT
CIIPSIMOBAHOT Jii.

70.Hakpecnutu (GyHKIIOHATBHY CXEMYy CYNEpPreTepoJuHHOrO mpuitMada AM
CUTHAJIIB.

71.Hakpecnut eneKTpUYHy CXeMy Kackaay IiJICUJICHHSI paaiodyacToTH Ha
O1MOJIIPHOMY TPaH3UCTOP1 3 HABaHTAXEHHSAM y Buriaai LC-koHTypy.

[2.HakpecnuTu eNeKTpuYHy CXeMy KacKaJy MiACHICHHS MPOMIKHOI YaCTOTH Ha
MOJLOBOMY TPAH3UCTOPI 3 HABAHTAKEHHSIM Y BHUIUIAAI  JBOKOHTYPHOTO
CMYTOBOTO (DUIBTpA.

7/3.Hakpecnutu enekTpuyHy CXeMy MEepeTBOpPIOBavYa YaCTOTH Ha OIMOJIIPHOMY
TPAH3UCTOP1 3 HaBaHTaKEHHAM y BUrIsiAl LC-KOHTYpY.

74.Metony BUMIPIOBAHHS MaJbHOCTI PO3MIMIEHHS PaTIOJIOKAMINHUX —ITUICH:
IMITyJIbCHUM,  da3oBuid, yacToTHUN. Di3UYHI NOPUHIUIN, OCOOJIMBOCTI
CTPYKTYPHHUX CXEM.
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/5. AMILTITYIHI METOAM BUMIPIOBAHHS KYTOBHUX KOOPJMHAT Pajl0JIOKalIMHUX
[ijed: MaKCUMyMy, MIHIMyMY, paBHOCUTHaJIbHUN. Di3WuyHI NPUHIUIIL,
0COOJIMBOCTI CTPYKTYPHHUX CXEM.

76.BumiproBaHHs pajiiadbHOI MBUIKOCTI pyxy 00’ekTiB. Brimms edexty Jlomiepa
Ha CTEKTP BIIOMTOTO CUTHAITTY.

77.BusiBneHHsT paioNOKAIlifHUX CHUTHATIB SK CTAaTHCTHYHA 3ajada IepPEBIPKH
rinote3. Kpusi BUsIBIICHHS.

78.BigHomeHHs TPpaBaonoa10HOCTI K Mipa SIKOCTI BUSBJICHHS PaJll0JOKaIIMHUX
CUTHAJIIB.

79.Pagionokartiiiini cuUrHamu: mpocTi Ta ckiaaHi. [IpuHIUN HEBHM3HAYEHOCTI B
panionokaiii. J/IBomipHa aBTOKOpesiiiHa QyHKIlISA CUTHAY Ta 11 BIACTUBOCTI.

80.300pasutn miarpamMy €BTEKTHYHOTO THITY 3 OOMEXKEHHM pO3UYMHOM. Bkazatu
oOnacti icHyBaHHs (¢a3. Onucatu npupoAy uux (a3 Ta pO3MIIHYTH
KpUCTaNI3alliio CIJIaBy JoeBTeKTHUUHOTO ckiaay. Lo BimoOpaxae TpUKyTHUK
TammaHa.

81.300pasutu jgiarpamy 3 €BTEKTOIIHUM TMEPETBOPEHHsIM. Bkazatu 00’€KkT
icHyBaHHs (pa3 Ta peakilii nepeTBOPEHb y BIAMOBIAHOCTI 3 Ilarpamoro.

82.IlonsTTst TBepAoro po3unHy. Tumu TBepaux pozumHiB. [IpaBuno Berapna nms
TBEpJUX PO3UYMHIB 3aMillleHHs. J{iarpaMu «CKJ1a1-BIaCTUBOCTI».

83.300pazutu giarpaMmy MepUTEKTUYHOTO THUITY TPU yMOBAX Try(A) > Tuy(B).

84.Bkazatu obnacti icHyBaHHs (a3. Onucatu npupody Hux ¢as Ta po3TISHYTH
TUTaBJICHHS ABO(A3HOTO CIUIaBY.

85.YMmoBu (QopMyBaHHA Oe3mepepBHOTO psiay TBepAUX po3uuHiB. [loHATTS
TPAaHUYHOTO TBEPJOTO PO3UMHY Ha Jiarpami €BTEKTHYHOTO TUIly. [IpoMixkHi
da3u: TOHATTA CTEX1OMETPUYHOCTI, 00JIACTI TOMOTEHHOCTI. TeMI Ta NIBUJIKICTh
KpucTasi3arii.

86.300pasutn miarpamy 3 METAaTEKTHYHUM TEpPETBOpIOBaHHSAM. Bkazatu oOmacTi
icHyBaHH# (ha3 Ta peakilii NepeTBOPEHb Yy BIIMOBITHOCTI 3 larpamoro. Onucatu
npupony a3 Ha miarpami.

87./latn Bu3HaueHHs mpomMixHOT ¢asu. [lepemiuntu Bimomi Bam npomixkHi dasu.

88.IToHATTS 0 KOHTPYEHTHO 1 IHKOHTPYEHTHO TUTaBHUX (ha3ax.

89.Jledopmarriiine 3MIIIHEHHST METAJTIB.

90.3MilHEHHS TBEpIUX PO3YMHIB MPH JIETYBAHHI.

91.3epHOME)KOBE 3MIITHEHHS.

92.3MiLHEHHS B pe3yJIbTaTi yTBOPEHHS MAPTEHCUTY.

93./lucnepciitne 3MiITHCHHS.

94.11lo Mu Ha3WBAEMO JTIHINHOIO JUCHEPCIEI0 CIEKTPAIBLHOTO amapara i sk BOHA
3aJIeKUTH BiJl TApaMETPIB ONITUYHOT CXEMH.

95.BusHauTe NiHiiiHy BijcTaHp Mixk diHisMu 4384,5 1 4390 A y cnekTpi 3anisa,
oJiep)kaHOMY Ha JudpakiiifHoMy crnekTporpadi 3 mapameTrpaMu: Tparka
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mocka, ynucno mrpuxis 1200 Y,,; ¢poxycHa Bigcrans 06 extuBa — 1200MMm;
cBiToBui giametp D = 240mMM; cxema aBTOKOIIMalliifHa.

96.Bka3atu o0nacTh BUKOPUCTAHHS TeHepaTopa AYTH 3MIHHOTO TOKY. SKuil TUm
CHEKTPY AJisl O1IBIIOCTI €JIEMEHTIB HOMY BiJMOBiAa€?

97.Ilokazatu, sIK BIUIMBAE TEMIIEpaTypa Ha IHTEHCHUBHICTh CHEKTPadbHOI JiHIT 1
XapakTep CIEKTPY B LILJIOMY.

98.111o BU po3yMmi€eTe ITiJT KKOHIICHTPAIIHHO0Y» YYTIHUBICTIO CIEKTPAIIbHOI JI1HIi?

99.YuM 0OMEXYyIOThCS aHATITUYHI MOYKJIMBOCTI CIIEKTPaIbHO1 JTiH1i?

100. SIk 3MIiHUTBbCS IHTEHCHBHICTh crekTpanbHOi minii Cu 3247,6A 3
noTeHuianoM 30ymkeHHs 3,82eB, skiio remmneparypa 30ymKeHHS 301UIbIIUTHCS
Bix 3000 mo 5000°C.

101.0Oxapaktepu3yBaTH TUITM MarHiTHUX PEYOBHUH.

102.3B' 130K MiXK EIEKTPOHHOIO CTPYKTYPOI) HOPMAalbHUX MeETaliB Ta ix

MarHiTHUMHU BJIaCTUBOCTSIMHU.

103.I1lepexigHi MeTaay Ta iX Mar€iTHI BIaCTUBOCTI.

104 .Kpurepii pepomaraerusmy.

105.1TpuunHu yTBOpEHHS JOMEHIB y (pepoMarHeTHKax.

106.ITpumycku  ¢opMyBaHHS MAarHITHUX BIACTHBOCTEH B EINEKTPOTEXHIUHUX

CTaJIsX.

107.Bunu maruitHO1 aHi3oTporii pepomMarHiTHUX MaTepiaiB.

108.0co6mmBocTi 0OMIHHOT B3aEMO/IIT y (pepoMarHeTHKax.

109.0cHOBHI METOIM CTEXKEHHS JTOMEHIB Y (hepo- Ta hepiMarHeTuKax.

110.Kputepiii TOHKOIIAPHOCTI TOKPUTTSI.

111.Edext Kpamepa.

112.Pazgiyc misiMu PYy>KHOTO KOHTAKTY ABOX CepUIHUX MOBEPXOHB 1o ['epiry.

113. Onopna kpuBa npodisito MOBEPXOHb.

114. TemnepaTypa y 30H1 (JaKTUUHOTO KOHTAKTY TLI, K1 TPYThCS.

115.00uucneHHs napaMeTpiB anmpoKCUMAIIil OTTIOPHOI KPUBOI MTOBEPXHI.

116.Intepdepentiiina pynkiis Jlaye s TpbOXMIPHOI TpaTKU 3 MPUMITHBHOIO
eJIeMEHTapHOI KOMIpKOIO. i 3BS30K 31 3BOPOTHOIO IpaTKol. BupeneHHs
piBHsHb EBasibnia Ta Bynbda-bperra.

117.0nucatu siBuIie GOTOEIEKTPUUHOTO MOTJIMHAHHS PEHTI€HIBCHKUX MPOMEHIB.

118.3anexHICTh NMOTJIMHAHHSA BiJ JOBXHHHM XBWJII BUIPOMiHIOBaHHS. CHekTpu

nornuHaHHs. [loHsaTTs daoopecueniiii Ta Oxe-edexra.

119.Intepdepenniiini  piBHsaHs y ¢opmi Jlaye, Epanpma Ta bBperra. Ix

B3acMo3B 130k, Cdepa Emanpma. Ilig sSKMM KyTOM IO BiJHOLIEHHIO [0
MEePBUHHOTO Ty4yka ciif po3mictutu miockicth (002), mob chepa Epanbna
OpoMIILIa Yyepe3 By30J1 3BOPOTHOI rpaTku 3 TakuM iHaekcoM (A = 1,54 A, d(oo2)
=2,07A).
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120.BucnoButy MpUHIMI METOJAa MOpomIKiB. [HTepmpeTaris audpakiiiHoi
KapTUHU 3a JIOTIOMOT'OK0 3BOPOTHOI TrpaTku. Peecrtpamis audpakiiiiHoi
KapTUHH HAa LWIHAPWUYHY IUTIBKY. ['eomerpis 3iioMok y kamepi Jlebas.
CHiBBIIHOIICHHS MK TMOJIOKEHHSIM NU(pakUiiHUX JiHIA (y MM) Ta KyTaMu
mudpakiii (B rpaa.) y kamepax giamerpom 57,3mMm, 86MMm, 114mm.

121 .ITpeunsiitHe BUBHAYCHHS NEPIOY KPUCTATIIYHOT IPATKH, IPUHITUIIHN, METOIH Ta
ix moxnuBocti. Jlaboparopist mae Tpyoku 3 Co, Fe 1 Cu anomamu. ITigioparu
BIIOUTTSI Ta BUIIPOMIHIOBAHHS JUIS MPEIM31MHOT0 BUSHAYCHHS TIEP101y TPATKU
Al.

122.0Onucati MexaHi3MH BUHUKHEHHS PEHTI€HIBCHKUX MPOMeEHiB. Bunu criekTpis
PEHTTEHIBCHKOTO BHUIPOMIHIOBaHHs. 300pa3utu TpadidyHO CHIEKTp, KU
BUMNPOMIHIOETBCSI TPYyOKOIO 3 aHomoM 31 cmuiaBy Ti-Ag mnpu Hampysi
npuckopenss 10 1 35kB.

123.0Onucatu npoiiec KpucTaizalii CIjiaBy.
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39. JL O. biprokouu Kpucranorpadis, kpuctanoximisi Ta Minepasoris — K. :
KIII im. Iropst Cikopcrkoro, 2018. — 234 c.
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KPUTEPII OIIIHIOBAHHS BCTYIIHOI'O BUITPOBYBAHHSI

Ex3amenaniiinuii Oinetr Qopmyerscsi 13 3 3amuTaHb OOpaHUX BHIIAIKOBUM

YIHOM 13 mepeniky. Ha miaroroBky Hagaetbest 1 akagemiuna rogusa (45 XBUINH).

BiamnoBial Ha 3amuTaHHS OIIHIOIOTHCS BIAMOBIIHO O KPUTEPIiB HABEJCHUX B

Tabunuil. 3arajgbHa OlliHKa BUSHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

R — Ouinka . Kputepii ouiHIOBaHHS
opa ECTS Harionan
. Ta ii bHA
OHIHKA, | pismau | ominka HO3MTHBHI HEraTHUBHI
Oamun
CHHS
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90-100 A Bixmisto B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
— BMiHHSI TPOBOJUTH T€OPETHYHI
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH NEeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPEeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTHU4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, Ta HOTO MPAKTHYHOI0 | BUKOPUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —'BMiH}{}I J1aBati apryMepTOBaHi PO3B’A3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JJaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiaiy, [0 BUBYAETHCS, Ta iX Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i
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1 2 3 4 5
— 3HaHHS OCHOBHHX — HE3HaHHS OKPeMHX
dbyHaamMeHTATBHUX (HeNpUHIMIIOBHX) MHTAHb 3 MaTepiany;
d M0JI0KeHb MaTepiaiy, — HEBMiHHS MOCJIIIOBHO i
60-63 E 3aﬂ::mb — BMiHHS PO3B’SI3yBaTd | apryMeHTOBAHO BHCIIOBIIIOBATH IyMKY;
HalmpocTimi — HEBMiHHS 3aCTOCOBYBATH TEOPETHYHI
NpPaKTUYHI 3a7a49i TIOJIOXKEHHS IIPU PO3B’I3aHHI

NPpAaKTHYHHX 3aJa4

- — HE3HaHHS OCHOBHHX
(dyHIaMeHTAIBHHUX 10J10KEHD
i HaBYaJBHOTO MaTepiaJIy.; s
35-59 FX ey — ICTOTHI IOMMJIKH Y BIJITOBIIAX HA
: 3allUTaHHS,;

— HEBMIHHSA PO3B’A3yBaTH MPOCTi
NpaKTHYHI 3axa4i

— II0OBHA BiICYTHICTh 3HAHB 3HAYHOL
YaCTHHU HaBYAJBHOTO MaTepiay;

— ICTOTHI MOMWJIKH y BiANOBiAIX Ha
3allUTaHHS,

- — HE3HAHHS OCHOBHHUX
(GyHmaMeHTaTbHUX M10JI0XKEHE;

— HEBMiHHS OpIi€HTYBAaTHCH ITiJ Yac
PO3B’A3aHHS MPOCTHX NPAKTHYHHX
3aga4

1-34 F He3anosi
JIBHO

Ilepesedenns nosumuenoi oyinku axoeozo ecmynnozo eunpobyeéanns Os écmyny Ha
HAGYAHNA O1A 3000ymms cmynens mazicmpa 6 wixany 100-200, 32iono JJooamxy 3 ITpasun npuiiomy
0o HTY «XIII» ¢ 2024 poyi.

CxBasieHO Ha 3acilaHHi BYEHOT pajii IHCTHTYTY KOMIIIOTEPHOTO MOJETIOBAHHS IPHKIATHOT

¢bi3ukK Ta MAaTEMAaTHKH.

ITpotoxoin Ne 4 Bix «23» kBitHs 2024 p.

5
/

I'onoBa BueHOI pagu iHCTUTYTY

I'onosa daxoBoi atecraiitHoi KoMicii




MIHICTEPCTBO OCBITU Il HAVKU YKPAHU
HAUIOHAJIbHUM TEXHIYHUM YHIBEPCUTET
«XAPKIBCBKUM TMOJITEXHIYHUN IHCTUTY T

HaBya/ibHO-HAayKOBHii iHCTHTYT
KOMII’IOTEPHOI0 MO/ IIOBAHHS, IPUKIATHOT Qi3HKH Ta MATEMATHKH

Pycnan MUT'YILIEHKO
74 2024 p.

ITPOI'PAMA
AL IPOBEJICHHsI BCTYITHUX BUIIPOOYBaHb 3a (haxoM

NpY 3apaxXyBaHHI Ha HABYaHHS 32 OCBIiTHBO-KBAI QiKaliifHUM piBHEM «MaricTp»
3a KOHKYPCHOIO MPOIIO3HLIEI0 OCBITHBOI MPOrpaMu:

Komn’ioTepHe Ta MaTeMaTH4YHe MOAeI0BAHHS
(cenianbHicTs:113 INpuknagHa MareMarrka);

- JMpeKTop iHCTUTYTY

> Onekciit JIAPIH

XapkiB 2024
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IMPOT'PAMA
JUTSI IPOBEJICHHST BCTYITHUX BUIIPOOYBaHb 32 (Daxom mpu 3apaxyBaHHI Ha HABYAHHS 32
OCBITHBO-KBaJII(PIKAIIHHUM pIBHEM «MaricTp» Ha KOHKYPCHI IMPOIO3HIIii 3a
cnenianpHicTIO 113 «IIpukaagna MaTeMaTHKa

(Ocgitasa nporpama: «Komm’1oTepHe Ta MaTeMaTHYHE MO/IETIOBAHHS)

AHOTANIA

MeTor0 BCTYNMHUX BUIPOOYBaHb [JIsi OTPUMAaHHS OCBITHBO-KBaTi(iKaIHHOTO
piBHS «Marictp» 3a OCBITHbOIO mHporpamoro: «Komm’roTepHe Ta MareMaThuyHe
MOJICJIIOBaHHS», € KOMILJIEKCHA NEpeBipKa 3HaHb BCTYITHUKIB, SIKI BOHU OTPUMAJH B
pe3yabTari BUBYCHHS LUKy JTUCHUIUIIH, MepeadadyeHuX OCBITHBO-MPOdECiitHOO
MIPOrpamMor0 Ta HAaBYAJIbHUMHU IUIAaHAMHM Y BIJITIOBITHOCTI 3 OCBITHBO-KBaTI(PiKaLIiTHUM
piBHEM Oakasasp.

BunpoOyBanHsi copsiMOBaHI Ha 3°SCyBaHHS pIBHS CcHCTeMaru3aulli Ta
y3arajJbHEHHSI TEOPETUYHHUX 3HAHb Ta MPAKTUYHUX HABUKIB CAMOCTINHOI poOOTH AJis
BUPIIICHHS NMPAKTUYHUX 1HXKEHEPHUX MPOOJIeM Ha OCHOBI Cy4aCHHMX MaTeMaTUYHUX
MoJieNiel Ta 3 BUKOPUCTAHHSAM CyYaCHUX KOMIT FOTEPHUX TEXHOJIOT1M.

Berynni BunpoOyBaHHSI OXOIUTIOIOTH MEPENiK JUCIUIUTIH 3arajibHOI TT1TOTOBKH,
TUCHUILTIH TpodeciitHol Ta PpaxoBoi MiATOTOBKU. BCTYNMHUK MOBUHEH 3HATH OCHOBHI
MUTaHHS MAaTEMaTUYHOTO aHaJI3Y, JIIHIMHOI anreOpu, AUpEepeHIiiHUX pIBHSIHB, TEOPIi
HMOBIPHOCTEH, MAaTEMaTUYHOT CTATUCTUKU, CTPYKTYPHOTO Ta 00’ €KTHO-OPIEHTOBAHOTO
NpPOrpaMyBaHHs, YHUCEIbHUX METOMIB (METOJIB OOYMCIIEHb), TeOopii JAMHAMIYHHMX
cucteM (Teopii konuBaHb) Ta iH. [lix yac miATOTOBKU 10 BUMPOOYBaHHS HEOOX1THO
3BEpHYTH yBary Ha Te, [0 aOITypi€HT MOBWHEH 3HATH MaTeMaTW4YHI METOIU
MOJIETIIOBAHHSI B 1H)KEHEpIi, 30KpeMa B MEXaHUI[l Ta CUCTEMaX YIIPaBIiHHS.

Opranizailis BCTYMHOIO BUIIPOOYBaHHS  3AIMCHIOETHCS  BIANOBIAHO 0
MOJIOKEHHS MpO MpUiMaibHy KoMicito HallloHaJbHOrO TEXHIYHOTO YHIBEPCUTETY

«XapKiBCbKUH MOJMITEXHIYHUA IHCTUTYT.
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HEPEJIIK IIMTAHb BCTYITHOI'O BUITPOBYBAHHS:

1. OcHoBU mporpaMmyBaHHA. 3MiHHI, MOKKYUKHK Ta ocuiaaHHs. JocTym 3a

3HAUYCHHSIM Ta 3a ITOCHJIAaHHSM, BIIMIHHOCTI

2. CTpyKkTypu JAaHUX: MacHBH, TUHAMIYHI MAaCHUBH, JIHIIMHI CIIUCKH, CTEKU
Ta Yepru

3. [ToHATTS CTPYKTYp, BIAMIHHOCTI CTPYKTYp Ta KJIaciB

4, AJTOPUTMH COPTYBaHHS: Oynb0OaIKOBE, 3UTTIM, BCTABKAMHU

S. OCHOBHI MOHATTS 00'€KTHO-OPIEHTOBAHOIO IMPOTPaMyBaHHS: KJIacu Ta
00'exTH

6. CTpykTypa Ki1aciB: KOHCTPYKTOPH, 1€CTPYKTOPHU

7. [Mpunnmnu OOIL: HachiAyBaHHS, IHKANCYIALIS, TOTIMOP(}i3M

8. O06'exT sik ocHOBHA cTpykTypa OOII. Xapakrepuctuku o0'ekry. [ToHaTTs

00'eKTy, BIacTUBOCTI 00'ekTy 1 MeTonu. [losst 06'exTy

Q. Metoau 00'exTy 1 iX peanizalis 3a JOMOMOTOI0 MPOUEAYp 1 PyHKIIH

10. TlomsTTs  HacmigyBaHHsA. ba3oBi kjacu Ta  KJIaCH-HAIIaJKH.
Crnenidikaropu 1ocTymy

11. Tlonstrs mnommMopdizMmy. 3aMIMIEHHS 1 TEPEeBAaHTAXKEHHS METOIB.
Bipryanbni metonu

12.  TlonsaTTs iKancymsii. Jloctyn 10 ctaHy 00'ekTy

13. Tloxubka B 00UMCIIEHHSX Ta ii JpKepena.

14.  Anpoxcumanis GyHKuii Ta ii MeTonu

15.  IaTepnomsmis dhyHKIi Ta il METOH.

16. Iloxigui Ta MeToau ix oOuuciaeHHs. YncenpH1 Ta aHATITUYHI 11 IX0I1

17. Bwu3HaueHi iIHTETpaJM Ta METOMIU iX oOuncieHHs. YncenbHi METOH.

18. Cucrema niHIMHHUX PIBHSHD Ta YUCETHHI METO/H ii PO3B’SI3aHHS..

19. BwuzHauHMK MaTPUIll Ta METOAM HOTO OOUMCIICHHS. YHnCeNnbHI METO/IU.

20. IIpobnema BnacHUX 3HaY€HHb MATPHUIIl Ta METO/IH ii po3B’si3aHHs. UncenpHi
METO/IH.

21. HeniHiiHI piBHAHHS Ta METOAM 1X O3B’ si3aHHs. YKMCENbHI METOMIH.
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22. TlouarkoBa 3amava JUIsl 3BHYAWHMX JAWQEpPEeHIIMHUX PIBHSIHL Ta
HaOJIOKeH1 MeToH 11 po3B'sa3aHHs. UncenpHI Ta aHATITUYHI T IX0IN

23. KpaiioBa 3aja4a 1151 3BUYaHUX JU(DEPEHIIINHUX PIBHSAHD Ta HAOIMKEH1
METO/H i1 pO3B'sI3aHHS.

24. Kpaiiopa 3agaua 11t TuepeHIIINHNX PIBHSIHL B YaCTUHHUX TOXITHUX Ta
HaOIMKEeH1 METO/U i1 pO3B'sI3aHHS.

25. TlouarkoBo-KkpaiioBa 3amaya Juis AU(epeHIiiHNX PIBHSIHb B YACTHHHHUX
MOXITHUX Ta HAONFKEHI METOH ii pO3B's3aHHS.

26. KpaiioBa 3a1aya Ta METO/I CKIHUYEHHX €JICMEHTIB.

27. Bunaakori momii Ta BenuduHU. OCHOBHI MOHATTS Ta XapaKTEPUCTUKH

28. Ilomartsa iiMmoBipHOCTI. YMOBHa IiMoBipHicTh. Dopmyna baiteca Ta ii
3aCTOCYBAHHS B 3aJ1a4l IIarHOCTUKU (MIPUAHSITTS PIIICHB)

29. 1IMoBipHiCHI XapaKkTepHCTMKM BHIAJKOBHX BEIHYMH. Po3MHOIiIH
H[IJILHOCT1 UMOBIPHOCTI.

30. [Ilpunnumm craructudHOi 00poOKM maHuWx. CTaTUCTUYHI  OIlIHKH
NMOBIPHICHUX XapaKTePUCTUK BUMAJKOBUX BEJIMYWH. [[oBipunii iHTEpBas Ta OBIipYa
HMOBIPHICTb

31. CraructuuHa OIlIHKa BHUMAIKOBOro posmonaury. [loOymoBa ricrorpamu.
MeTtoau anpokcuMaliid Ta nepeBipka CTAaTUCTUYHUX TIiMNOoTe3

32. TloHATTS KOpEMSAIIN YISl CACTEMH BUIIQKOBHX BEJTUYHH.

33. Perpeciitnuii ananmis.

34. 3aranpHi BiTOMOCTI 3 Teopii npyxHocTi. Teopis aedopmairii Tit. Efinepis Ta
JIarpaHXkKiB MiIXOAH JI0 ONUCY HePOopMyBaHHS.

35. 3aranpiHi BIAOMOCTI 3 Teopii mnpyxkHocTi. [locTraHoBKM 3agay Teopii
npyxHocCTi. [loBHa cucTema piBHSIHB.

36. 3aranpiHi BiIOMOCTI 3 Teopii mnpyxHocTi. [locTaHOBKM 3aaad OLIHKH

MinHocTI. KpuTepii MITHOCTI, TITACTUYHOCTI.
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37. PiBHSIHHST MaJluX KOJIMBaHb CHUCTEMH 3 KIHIIEBOIO KIJBKICTIO CTYIICHIB
cBoOomu. JludepeHmianbHi pIBHIHHSA KOJWBAaHh CHCTEMH KOJO CTaHy CTIHKOi
piBHOBaru. [Ipsima 1 3BopoTHa (HOpMU PIBHSIHB.

38. HopmanbHi KOOpJIMHATH 1 TOJIOBHI (BJIaCH1) KOJMBAHHS CUCTEMU. PiBHSHHS

gacToT. BinacHi opmu konmmBadb. CrieKTp BIACHUX YaCTOT.

n..n

39. BigpH1 1 BUMYIIEHI KOJMBaHHA CcHUCTeM 3 '"n" cTymeHsMu CBOOOIH.
BumyieHi kolMBaHHSI KOHCEPBATUBHUX CHCTEM.

40. JlunaMiyHa TIOBEIHKA HEKOHCEPBATUBHUX CHUCTeM. Mojeni AuCHIIaLii.
BinbHi Ta BUMyIieHi kouBaHHs. HeKoHCepBaTUBHUX CUCTEM.

41. IIoHATTS CTIMKOCTI PIBHOBAYXKHOTO MOJOXKEHHS 1 pyXy cucTeMu BuzHaueHHs
ctifikocTi. ®a3oBi KoOpaAUHATUH. METOIM OIIHKH CTIMKOCTI, po3po0iieHi JIAmyHOBUM.

42. Bumm  TEOMETPUYHOTO  MOJCHIOBaHHSA.  Pi3HOBHOM  3-X  MIpHOTO
MOJICTTIOBaHHs. TWUIM TeOMETPUYHUX NPUMITHBIB. TBEpIOTUIbHE, MOBEPXHEBE Ta
KapKacHE MOJICITIOBAHHSI.

43. PimmeHHss 3agad CTaTMYHOI MIIHOCTI 3a JOMOMOTOI0 MPOTPaMHHX
koMmIuiekciB. (OCHOBHI eTanu YUCEJILHOTO  JOCHIKCHHS MAaIIMHOOYTIBHUX
KOHCTPYKIIA (moOynoBa (i3uyHOT 1 MaTeMaTU4HOI MoJeed, METOAM JOCIIIKCHHS
MaTeMaTUYHOT MOJIENI M aHalli3 OTPUMAHUX PE3YJbTATIB).

44. PilieHHd JIHIAHMUX 3a]]a4 CTaTUYHOI MILIHOCTI 3a JIONOMOTOI0 MPOTrPaMHUX
KOMILIEKCIB ETanu uncenbHOro aHami3y KOHCTpYKIiil 3 BukopuctanHsm CAE.

45. KOHCTpYKTHUBHI HENMIHIWAHOCTI (BUIM HENIHIMHUX €(EKTIB, MPUKIAIN).
Pimenns HemuiiiHuX 3aga4 ctatnadoi MiitHOcT1 B CAE koMmiekcax.

46. Metoauka moOy0oBHM po3paxyHKoBoi ciTku. [loOymoBa moBuibHOI (free) i
ynopsakoBaHoi (mapped) ciTku. Bumoru 1momo ciTku Ta 3aco0u OIIHKY i SKOCTI

47. OuiHka JOCTOBIPHOCTI PE3yJibTATIB KOMI IOTEPHOIO aHali3y MIIHOCTI.

Or1iHKa TOYHOCTI PE3yAbTATIB PO3pPaxyHKIB (Jpkepena moMuiok). OIiHKa TYCTOTH

CITKH U MOXUOKH PO3PaxXyHKIB.
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KPUTEPII OIIIHIOBAHHS BCTYIIHOI'O BUITPOBYBAHHSI

Ex3amenaniiinuii 6inetT QopmyeTscs 13 3 3amuTaHb OOpaHUX BHUIIAJIKOBUM

YIHOM 13 mepentiky. Ha miaroroBky HamaeTses 1 akagemiuna roguHa (45 XBUIKH).

BiamnoBial Ha 3amuTaHHS OIIHIOIOTHCS BIAMOBIIHO O KPUTEPIiB HABEJCHUX B

Tabunuil. 3arajgbHa OlliHKa BUSHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

R — Ouinka . Kputepii ouiHIOBaHHS
opa ECTS Harionan
. Ta ii bHA
OHIHKA, | pismau | ominka HO3MTHBHI HEraTHUBHI
Oamun
CHHS
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90-100 A Bixmisto B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
— BMiHHSI TPOBOJUTH T€OPETHYHI
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH MNeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPEeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTH4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, Ta HOTO MPAKTHYHOI0 | BUKOPUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —'BMiH}{}I J1aBati apryMepTOBaHi PO3B’A3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JJaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiaiy, [0 BUBYAETHCS, Ta iX Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i
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1 2 3 4 5
— 3HaHHS OCHOBHHX — HE3HAHHS OKPeMHX
dyHAaMeHTATBHUX (HenpUMHIUIOBHX) NUTAHb 3 MaTepiany;
: MOJI0’KeHb MaTepiaiy, — HEBMiHHS NOCJIIA0BHO i
60-63 E BMS:IHL — BMIHHS PO3B’SI3yBaTH | apPryMeHTOBAHO BHCJIOBIIIOBATH JLyMKY;
Ha#npocTimi — HEBMiHHS 3aCTOCOBYBAaTH TEOPETHYHI
NpaKTHYHI 3axa4i IIOJIOXKEHHS IIPH PO3B’I3aHHI

MNpPAaKTHYHHX 3aa4

- — HE3HAHHS 0CHOBHMX

(hyHIaMeHTAJBHHUX 110/10KEHD

R HaBYaBHOTO MaTepiary; i

35-59 FX A — ICTOTHI MOMMJIKH Y BIIMOBIZIAX HA
3alUTaHHS,

— HEBMiHHA PO3B’S3yBaTH MPOCTi

NPAKTHYHI 3aaa4i

— [I0OBHA BiICyTHiCTh 3HAHb 3HAYHOI
YaCTHHH HaBYaJIBHOTO MaTepiaiy;

— ICTOTHI NOMHIJIKH y BiINOBiASX Ha
3alUTaHHS,

- — HE3HaHHSA OCHOBHHX
GyHIaMEHTANBEHHUX IOJI0XKEHB;

— HEBMiHHA Opi€HTYBAaTHCA ITiJI Yac
PO3B’A3aHHS MPOCTHX MPAKTHYHHX
3aga4

He3anosi
1-34 F pn

Ilepesedenns nosumusnoi oyinxu ¢haxoeozo 6écmynHozo 6unpoGysanns Ons 6cmyny Ha
Haeuanna 0ns 3000ymms cmynens mazicmpa 6 wkany 100-200, 32iono Jodamxky 3 Ipasun npuiiomy
0o HTY «XI1I» 6 2024 poyi.

CxBasieHO Ha 3acilaHHi BUEHOI paJl iHCTHTYTY KOMIT'IOTEPHOIO MOJIEJIOBAHHS PHKJIATHOL

(i3uKH Ta MaTeMaTHKH.

ITporokomn Ne 4 Bix «23» kBiTHA 2024 p.

T'onoBa BueHOI pagyu iHCTUTYTY Onexciit JJAPIH

(4

I'onoBa daxoBoi aTecrariitHoi KoMicii Onekxciit JJAPIH




MIHICTEPCTBO OCBITU I HAYKU YKPAHU
HALIOHAJIbHUM TEXHIYHWI YHIBEPCUTET
«XAPKIBCbKUM IMOJITEXHIYHUM IHCTUTY T»

HaB4yaibHO-HAYKOBHH iHCTHTYT
KOMII’I0TEPHOIr0 MO/Ie/II0OBAHHS, MPHKJIAJAHOI (Pi3HKH Ta MATEMAaTHKH

Pycnar MUTVILIEHKO
2 2024 p.

INPOI'PAMA
IUTSI IPOBEIEHHSI BCTYITHUX BUIIPOOyBaHb 3a (paxom

TP 3apaxyBaHHI Ha HAaBYaHHS 3a OCBITHBO-KBaJli(iKaliifHUM piBHEM «MaricTp»
3a KOHKYPCHOIO ITPOTO3HLIEI0 OCBITHBOI IPOTrPaMHu:

Komn’roTepni Hayku. Moje/i0BaHHs, IPOEKTYBaHHS Ta KOMII’I0TepHa rpadika
(crenianpHicTh: 122 KoM’ 1oTepHi HayKH);

JIUpeKTop iHCTUTYTY
nekcit JJAPIH

XapkiB 2024
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MMPOT'PAMA
IUI TIPOBEIEHHS BCTYIHUX BUIMPOOyYBaHb 3a (haxoM IpU 3apaxyBaHHI HAa HABUYAHHS 32
OCBITHBO-KBaJII(PIKAIIHHUM PIBHEM «MaricTp» Ha KOHKYPCHY IPOIIO3UIIIIO 32
crietianpHIcTIO 122 « KoM’ 0TepHi HAyKmW»
(Ocsiths nporpama: «Komm’1orepHi Hayku. Moge/iloBaHHsl, IPOEeKTYBaHHS Ta

KOMIT’I0TepHa rpadikay)

AHOTALIS

MeTor0 BCTYNMHUX BUIPOOYBaHb [JIsi OTPUMAaHHS OCBITHBO-KBaTi(iKaIHHOTO
piBHs «Marictp» 3a 0CBITHBOIO ITporpamoro: «Komr torepHi Hayku. MopenntoBaHHs,
IIPOEKTYBaHHS Ta KOMIT I0TepHa rpadikay, € KOMIUIEKCHA MIEpeBipKa 3HaHb BCTYIMHUKIB,
AKI BOHM OTPUMAJId B pe3yJbTaTl BUBYCHHS LUKIY JUCHMIUIIH, MepeadoadyeHux
OCBITHBO-IIPO(PECIMHOIO MPOTPaMOI0 y BIAMOBIAHOCTI 3 OCBITHbO-KBaJi(iKaliitHUM
piBHEM Oakasasp.

BerynnHi BurnpoOyBaHHSI COpsIMOBaHI Ha 3’SICyBaHHsI pIBHS CHCTeMaru3alii Ta
y3arajJbHEHHSI TEOPETUYHHUX 3HAHb Ta MPAKTUYHUX HABUKIB CAMOCTINHOI poOOTH AJis
IIPOEKTYBaHHS Ta CTBOPEHHS HOBHUX 1H(GOPMAIIHUX CUCTEM, €(EKTUBHUX aJITOPUTMIB
Ta MaTeMaTUYHUX MOJEJIe BUPIIICHHS MPUKIAJAHUX 3a7ad KOMIT IOTEPHHX HayK B
rajxysi, fKi CHpSMOBaHI PO3pOOKYy Ta 3acCTOCYBaHHS CKJIQJHMX 1H(OpMaIiitHuX
IHTEJIEKTyaJbHUX CUCTEM B Taity3l iHxkeHepii Ta IT.

BceTynHi BUnpoOyBaHHS OXOIUTIOIOTH MEPENiK JUCHUILIIH 3aTaJIbHOT MiATOTOBKH,
JTUCITUTUTIH TTpodeciiiHoi Ta (paxoBoi MATOTOBKH. BCTYyMHUK MOBHUHEH 3HATH OCHOBHI
NUTAaHHS BUINOT MaTEeMaTUKH, THUCKPETHOI MaTreMaTHKWU, Teopii HMOBIpHOCTEW Ta
MaTeMaTU4YHOI  CTATUCTHKH,  CTPYKTYpHOTO  Ta 00’ €KTHO-OPIEHTOBAHOTO
MporpamMyBaHHs, TEXHOJOTIM MporpaMyBaHHsI Ta METOAOJOTIH CTBOPEHHS IMporpam,
YUCEJIbHUX METO/AIB (MeTO/1B 00YMCIIeHB), 0a3 JaHUX, Ta 1H.

Opranizailis BCTYMHOTO BUIPOOYBaHHS  3IHCHIOETHCS  BIAMOBIIHO 10
MOJIOKEHHS MpO MpUiMaiIbHy KoMicito HallloHanbHOTO TEXHIYHOTO YHIBEPCUTETY

«XapKiBCbKUH MOJMITEXHIYHUN IHCTUTYT.
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IHHEPEJIIK 3AIIMTAHDb BCTYIIHOI'O BUITPOBYBAHHSA

1. OcHoBU nporpaMmyBaHHA. 3MiHHI, MOKKYUKHK Ta ocuiaaHHs. [JocTym 3a
3HAUYCHHSIM Ta 3a ITOCHJIAaHHSM, BIIMIHHOCTI

2.  Kepyroui oneparopu. YmoBHuit onepatop if. Oneparop switch. Hukiu.

3. CTpyKTypH HaHHWX: MAaCHUBH, TWHAMIYHI MAaCHUBH, JIIHIHHI CIIHCKH, CTEKU
Ta 4epru

4. [ToHATTS CTPYKTYp, BIAMIHHOCTI CTPYKTYp Ta KJIaciB

5. AJTOPUTMH COPTYBaHHS: OyTh0AIIKOBE, 3TUTTSIM, BCTABKAMH

6. OCHOBHI MOHATTTSA 00'€KTHO-OPIEHTOBAHOIO MPOTpaMyBaHHS: KJacu Ta
00'ekTH

7. CTpyKTypa KJaciB: KOHCTPYKTOPH, JTE€CTPYKTOPH

8. [Mpunmunu ~ OOIl:  HacmimyBaHHSA,  IHKANCYIALis, HOIIMOPQI3M,
abcTparyBaHHs

Q. O06'exT sik ocHOBHA cTpykTypa OOII. Xapakrepuctuku o6'ekry. [ToHaTTs

00'eKTy, BIacTUBOCTI 00'exTy 1 MeTonu. [losst 06'exTy

10.  Metoau 06'ekTy 1 iX peamnizallig 3a JOTIOMOTOIO MPOLEAYP 1 PyHKIIIi

11. [lonarrs  HachmigyBaHHsa. ba3oBi kjacu Ta  KJacH-HAIIQJKH.
Creuigikaropu J0CTyy

12. Tlomsarts mnomiMopdizmy. 3aMimieHHS 1 TEpPEeBaHTAKEHHS METO/IB.
BipryanbHi Mmetonu

13.  Hownsrrs inkancymsmii. Jloctyn 1o crany o0'exty

14.  OOII. IlepeBanTaxenus ¢ynkiuiid. [lepeBanTakeHHs onepaiii.

15.  OOII. INokaXx4uKH HA ITOX1IH1 THITH

16.  OOII. BipryansHi pyHKIIIi

17.  OOII. AGcTpakTHI KJIacH.

18.  TIoHSATTS )KUTTEBOTO IUKITY MPOTPAMHOTO MPOAYKTY

19. TIpadiuni cnocobu HoTamii amroputmiB (610k-cxemu, flow-hopwmu,
MICEBIIO KO/, (PyHKIIIOHAJIBHI JlarpaMHu)

20. Cremnudikamii mporpamaoro mpoxnyktiB mpu OOIIL. liarpamu UML.
3aranpH1 NIPUHIMIY TOOYI0BH JllarpaM, CyTHOCTI Ta BIAHOLIEHHS.

21. Cnenudikanii nporpamHoro mnponyktie npu OOIIL. [Hiarpamu UML.
Hiarpamu knaci. [Ipuknany ta npyUHIMIN TOOYIOBU.

22. Cnenudikanii nporpamHoro mnponyktie npu OOIIL. [Hiarpamu UML.
Hiarpamu nipenienenTiB. [Ipuknany Ta mpuHIMIN TOOYIOBH.

23. Cnemudikarii mporpamHoro mpoxayktiB mpu OOIIL. [Hiarpamu UML.
Hiarpamu moCiIOBHOCTI (4acoBi miarpamu, miarpamu B3aemopii). [lpukmamu Ta
MPUHLIMIIK TOOY/IOBH.

24. Cnemudikarii mporpamHoro mpoxayktiB mpu OOIIL. [Hiarpamu UML.
Hiarpamu mii. [puknaan Ta npuHIUNU MOOYIOBH.

25. Cnenudikanii nporpamHoro mnponyktie npu OOIIL. [Hiarpamu UML.
Hiarpamu posropranss. [lpukiangm Ta npuHmmnu noOynoBu. Onuc apXiTeKTypH
CKJIaJIHUX 1H(QOPMAIIIITHUX CUCTEM.
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26. Metomosnorii po3poOku nporpaMHuX npoaykriB. [lpunnunu Agile ta

27. bynesi ¢pynkiii (bD), TabnudHe iX 3a7aHHS, 3aaHHS B BEKTOPHIiH dhopmi.
Yucno b® Bix n 3minHux. CyTTeBicTh 3MiHHUX bO.

28. Ilownsarts npo noBHOTY kiaciB b®. [Ipuknaan moBHUX 1 HEIOBHUX KJIACIB.
[ToBHOTA K7acy {or, and, not}.

29. TIlomsarts npo rpadu Ta oprpadu. CymixHICTh (BepuInH, pedep),
IHIIUAEHTHICTH (BepmuH 1 pedep). Crymeni BepmmH. MapuipyTH, JaHIIOTH, TPOCTI
naHirory, nukiau. [puknaau.

30. IMiarpadu. I3omopdizm Ta romomopdizm rpadis. [puxiagu.

31. Jepesa Ta ix ocHOBHI BiacTtuBocTi. KopeneBi nepeBa. OctoB rpada.
[ToOynoBa octoBy rpada. [lpuknaz.

32. 3HaxomKeHHs OCTOBHOTO JiepeBa HaiimeHIoi Baru. Anroputm [Ipuma.

33. 3HaxomKeHHs OCTOBHOTO JiepeBa HaiiMeHIoi Baru. Anroput™ Kpyckana.

34. Ilomyk HalikopoTmIOro nHuiAxy: aiaroputmu Jleiikctpa Ta bemnmana-
Mypa.

35. Po3sB’s3anHs 3372491 KOMiBOsDKEpa METOJIOM T1JIOK Ta MEK.

36. FEitnepoBu nanimrora ta nukian B rpadax. Eitneposu rpadgu. Heobxinna ta
JOCTaTHs yMOBA ICHYBaHHS eilnepoBa nukiy. [Ipuknagu.

37. AnropuT™ BUIALUIEHHS einiepoBa UKy B rpadi. [Tpuxman.

38. T'aMiIBTOHOBI JIAaHITIOTH Ta NUKIX B Tpadax. JloctaTHi yMOBU iCHYBaHHS
raMUJIETOHOBOTO ITUKJTY.

39. IloxuOka B oOuncneHHsX Ta i1 JKepena.

40. Anpokcumaiist GyHKIIT Ta 11 METOIU

41. Tarepnonsiist GyHKINT Ta 11 METOIH.

42. TloximHi Ta MeToau X oOumncieHHs. YncenpH1 Ta aHaTITUYHI IT1X0IH

43. BwuzHaueHi iHTErpajiu Ta METOIM iX oOunciaeHHs. YnucenpHl METOIH.

44. CucreMa JNiHIAHUX PIBHSIHB Ta METOAM ii pOo3B’si3aHHA. YK CENbHI METOIH.

45. Bwu3HayHUK MaTpHUIll Ta METOU MOTo oOurciieHHs. YnucenbHl METOH.

46. IIpobGmema BIacHMX 3HAYEHb MATPHII Ta METONH ii po3B’s3aHHs. UncenbHi
METOH.

47. HemniHiiiH1 piBHSHHS Ta METOIU iX pO3B’s3aHHA. YHCEIbHI METO/IH.

48. TlowarkoBa 3amada g 3BUYAHUX JUEpEeHUINHUX pIBHSHb Ta
HaOMMKEeH1 METO/IH i1 po3B'si3aHHs. YKCenbH1 Ta aHAIITUYHI MiAX0IU

49. KpaiioBa 3amada s 3BUUaiHUX TU(EPEHITIHHUX PIBHIHBL Ta HAOIMKEHI
METO/IH i1 pO3B'sI3aHHS.

50. Kpaiiopa 3amaqa qist AuepeHIINHNX PIBHIHD B YaCTUHHUX ITOX1THUX Ta
HaOJIMOKEH1 METOJH 11 pO3B'sI3aHHS.

51. IlouarkoBo-kpaiioBa 3amada aiis MU(EPEeHIIHHNX PIBHIHb B YaCTUHHUX
MTOX1THUX Ta HAOJMKEHI METOIM 11 pO3B'sI3aHHS.

52. BunaakoBi moaii Ta BenuurHU. OCHOBHI TOHATTS Ta WMOBIPHICHI
XapaKTePUCTUKHU
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53. Tlonsartsa KMoBipHOCTI. YMOBHa moBIpHICTh. Dopmyna baiieca Ta ii
3aCTOCYBAaHHS B 3aj1a4l 1IarHOCTUKU (IPUAHSTTS PIIICHB)

54. VMmoBipHiCHI XapaKTepHCTMKM BHIIAAKOBMX BeIM4MH. Po3momimn
II1IbHOCTI KMOBIPHOCTI.

55. [Ilpunnumm craructudHoi 00poOku maHux. CTaTUCTUYHI  OIlIHKH
WMOBIPHICHUX XapaKTEPUCTUK BUITAJKOBUX BeMWYHH. JlOBIpuuil iHTEpBaJ Ta JOBipYa
HMOBIPHICTD

56. CrarucTuuyHa OLHKAa BHUMaAKoBoro posnoxainy. [lobymgoBa rictorpamu.
MeTtonu anpokcumariiii Ta nepeBipka CTaTUCTUYHUX TIMOTE3

57. TloHATTSA KOpEeMSAIIN TSI CHCTEMH BUNAJAKOBHUX BeaW4rH. Kopemnsiiiamii
aHai3.

58. Perpeciitnuii anaiis.

59. OcHOBHI XapaKTEPUCTUKH 1 OOMEKEHHS pEISAIINHUX 0a3 TaHUX

60. [ToHSTTS 1 BUSHAUCHHS PEIIAIIHOT MOACI TaHUX

61. ETanu po3poOku pensiiiHoi 0a3u JaHMX 1 aJIrOpuT™M HoOpMaiizarlii
BIJTHOCHH,

62. OCHOBHI €JIeMEHTH MOBH CTPYKTypOBaHUX 3anutiB SQL;

63. [Ipus3navyenns i knacudikaiis cucteM yrpasninag 6azamu ganux (CYB/);

64. IIpoexTyBatn 6a3 TaHUX — MOOYI0BA KOHIIETITYaJIbHOI 1 IOTIYHOT peAIinHOT
MOJEII JaHUX

65. Hopmanbhi hopMu, BUKOPUCTAHHIM aJITOPUTMY HOpMaTi3allii BiTHOCHH;

66. Cucremu tpuumiproro monemntoBans (CAD), ocHoBHi Bunu. [puniumnu
noOynoBu TpuBUMipHUX Mozeneil. opmaru daiinis nis 30epexxkenns 3D moneneit.

67. Enementn pomnomixkHOi TeomeTpii (TUIONIMHH, OCl, KpUBI, CHUCTEMHU
KOOPJUHAT);

68. [Tonsittss eckizy B CAD, mnpusHa4eHHS €CKi3y, B3a€MO3B'SI3KH MK
eJIeMEHTaMU €CKi3y;

69. Ilonarts peHnepy

70. CknamanHs 30ipHUX KOHCTPYKIIIH 3 ACTaiel; 3'€MHaHHS MK JCTaIsIMU B
301pkax; MeToau npoeKTyBaHHS 301pOK, 3'€JHAHHS AeTalEeH;
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PEKOMEHIOBAHA JIUTEPATYPA

1. B. B. 3y06enko, JI. JI. Omenpuyk. [IporpamyBanHs: HaBYaIbHUI MOCIOHUK
(rpucd MOH VYkpainn) — K. : BIIL «KuiBchkuii yHiBepcute», 2011. — 623 c.

2. C++. Aaroputmizaitist Ta mporpamyBanHs : miapy4ysuk / O.I'. Tpopumenko,
10.B. IIpoxkom, H.I. Jlorinora, O.B. 3agepeiiko. 2-re Bua. epepoO. 1 gomosH. — Oneca
: @emnike, 2019. —477 ¢

3. Menpina O. 1. Anroputmizaiiis Ta IpOrpaMmyBaHHS MPOUEAYpP OOpPOOKH
iHdopmanii C++ [HaBuansHUil nociOuuk] / O. L.lenpina. - Kwuis : KHEY. 2001. —
244c.

4. Tony6 b.JI., Amyk H.FO. OcHoBu opranizamii 6a3 ganux. Kuis: HYbBill
VYkpainy, 2017. 139 c.

5. Tpobumenko O.I'., Ilpoxkon FO.B., JlorinoBa H.I., Komutuyk I[.M.
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6. Cenno II.C. Teopis WMOBIpHOCTE Ta MaTeMaTW4YHAa CTAaTUCTHKA:
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7. Ilpumitmak B.I., T'omyonuk O.P. Teopia imoBipHOCTEH Ta MaTeMaTU4YHA
cratuctuka: [linpyunuk. — JIsBiB : JIHY im. I. @panka, 2011. - 556 c.

8. Immin C.II. Teopist WMOBIpHOCTEH Ta MaTremMarWyHa CTaTUCTHKa Ha 0Oasi
MATLAB: Hagu. noci6. — Xapkis: HTY "XIII", 2006. - 612 c.

9. Jlsamenko b.M. Metonu obuucnens. / b.M. JIsmenko, O.M. Kpusonoc, T.A.
Baxkantok. — XKutomup, KV im. [. @panka, 2014.

10. Heremuxk I'.I'. Yucenwsui meromu / I'.I". Llerenmuk. — JIsBiB : BI{ JIHY im. 1.
®panka, 2004. — 408 c.

11. YucenbHi meroau: HaBuanbuuii mocionuk. / Bomontup JI.O, 3emniHncbka
O.B., Iloranosa H.A., YHikos [.A., BiHHUIbKHI1 HallIOHATFHUYN arpapHUid yHIBEPCUTET.
— Binauns: BHAY, 2020 - 322 ¢

12. JIsmenko M.S1., I'onoBans M.C. Yucenwsui meroau: [linpyunuk. K.:JIu6igs.
1996. 288c.



33

13. Augpituyk B. 1. Beryn o nuckpernoi marematuku : HaBu. nmocionuk / B.
[. Aunpiituyx, M. S. Komapuunekuii, }O. b. Imyk ; JIpBiBchbkuii Ham. yH-T iM. L.
®panka. - K. : LleaTp HaBy. mit-pu, 2004. - 254 ¢

14. bounapenko M.®. Komn'torepHa auckperHa maremaruka : [liapydnuk /
M.®. bongapenko, H.B. binoyc, A.I. Pytkac. - X. : Kommnanis CMIT, 2004. - 480 c.

15. Crenenko, I.B. MonentoBanHs cucteM: HaBy. noci6. [Enextponnuii pecype,
tekcT] / I.B. Crenienko ; M-Bo ocBiTH 1 Hayku YKpainm, Uepkac. AepK. TEXHOJ. YH-T.
— Yepxkacu : YTV, 2010. —-399 ¢

16. TTanbueBchkuii b.O. Cuctemu 3D MmoaemoBanus: HaBuanbHuii mociOHUK /

b. O. ITanbueBcekuit, b.I1. Baneupkuii, T. JI. Bapaniubkuii / JIynek:, 2016 — 176¢.
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KPUTEPII OIIIHIOBAHHS BCTYIIHOI'O BUITIPOBYBAHHSI

Ex3amenaniinuii 6ieT QopmyeTscsi 13 3 3amuTaHb OOpaHUX BHIIAIKOBUM

YIHOM 13 mepeniky. Ha miaroroBky Hagaetbest 1 akagemiuna rogusa (45 XBUINH).

BiamnoBial Ha 3amuTaHHS OIIHIOIOTHCS BIAMOBIIHO O KPUTEPIiB HABEJCHUX B

Tabunuil. 3arajgbHa OlliHKa BUSHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

Peiitui Ouinka . Kputepii ouiHIOBaHHS
roBa ECTS Harionan
. Ta ii bHA
OHIHKA, | o smave | ominka HO3MTHBHI HEraTHUBHI
Oamun
HHA
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90- A BixuisHo B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
100 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH NEeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPEeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTH4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, TA OTO MPAKTHYHOIO | BUKOPHUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —.BMiH}{}I J1aBati apryMepTOBaHi PO3B’SI3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiaiy, [0 BUBYAETHCS, Ta iX Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i
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1 2 3 : - 5
— 3HaHHS OCHOBHHX — HE3HAHHS OKPEeMHX
dbyHaaMeHTAIBLHHUX (HeNPHHIMIIOBHX) MHTAHD 3 MaTepiay;

: MOJIOXKEHb MaTepiaiy, — HEBMIiHHS MOCTIZOBHO i
3aoBiJIb ; 5
60-63 E o5 — BMIHHS PO3B S3yBaTH | apryMeHTOBAHO BHCIIOBIIIOBATH JYMKY;

HaWMpoCTimIi — HEBMIHHS 3aCTOCOBYBATH TEOPETHYHI
NpaKTHYHI 3aaa4i TIOJIOXKEHHS IPU PO3B’A3aHHI1

NPAaKTHYHHX 3a1a4

- — He3HAHHS OCHOBHHX
(yHIaMeHTANBHUX M0JI0KEHD
HaBYaJbHOI'O MaTepiaiy;

— iCTOTHI HOMHUJIKH y BifIOBiNAX Ha
3alMTaHHS,;

— HEBMiHHSA PO3B’A3yBaTH MPOCTi
NpaKTH4YHI 3aaa4i

He3sanosi
JIBHO

3550 | FX

— [IOBHA BiICyTHICTh 3HAHB 3HAYHOL
YaCTHHH HaBYAJIBHOTO MaTepiay;

— icTOTHI MOMHIJIKH Y BiANOBiNAX Ha
3allMTaHHS;

B — HE3HaHHS OCHOBHHX
(yHnaMeHTaNbHUX I0JI0KEHB;

— HEBMIHHA OpiEHTYBATHCA IIiJ Yac
PO3B’S3aHHA MPOCTHX NMPAKTHYHHX
3a1a4

1-34 F He3zanosi
JIBHO

ITepesedenns nosumuenoi oyinku axoso2o écmynHozo 6unpobyeanns Ona 6écmyny Ha
HABYaHHs 0114 3006ymms cmynena mazicmpa 6 wikany 100-200, 32iono Jooamxy 3 Ipasun nputiomy
oo HTY «XIII» ¢ 2024 poyi.

CxBasieHO Ha 3aCiJaHHi BYEHOI paJH iIHCTHTYTY KOMII’IOTEPHOTO MOJIETIOBAHHS IPHKIALHOT

(i3uKH Ta MaTeMaTHKH.

ITporoxon Ne 4 Bix «23» xBiTHs 2024 p.

I'onoBa BueHOI pagy iHCTHTYTY Onexciit JJAPIH

I'onoBa daxoBoi aTecrarniitHoi KoMicii Onekxciit JJAPIH




MIHICTEPCTBO OCBITU I HAYKU YKPAHUAU
HAL[IOHAJIbHUM TEXHIYHWI1 YHIBEPCUTET
«XAPKIBCBbKUM I[MTOJITEXHIYHUM IHCTUTY T»

HaB4ya/bHO-HAYKOBHH iHCTHTYT
KOMII’ I0TEPHOI0 MO/IeJIIOBAHHS, IPHKJIAJHOI (Pi3HKH Ta MAaTeMATHKH

3ATBEP/DKYIO
Pycnar MUT'YILEHKO
o4 2024 p.

ITPOI'PAMA
IU1S IPOBE/IEHHS BCTYNTHUX BUNIPOOYBaHb 3a (paxom

TIpH 3apaxyBaHHI Ha HABYaHHS 33 OCBITHBO-KBaJli(iKalifHUM piBHEM «MaricTpy
3a KOHKYPCHOIO ITPOTIO3HUIIi€I0 OCBITHBOI IPOrpaMHu:

Mepe:keBi TeXHOJIOTII Ta TeJeKOMYHIKaNil
(crrenianpHicTh: 172 EnexTpoHHI KOMyHiKalii Ta pagioTexHika)

VPEKTOP iIHCTUTYTY

Onekciit JIAPIH

Xapkis 2024
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ITPOI'PAMA

JUTSI IPOBEJICHHST BCTYITHUX BUIIPOOYBaHb 3a (paxoM Mpu 3apaxyBaHHI HA HABYAHHS 3a
OCBITHBO-KBaJII(PIKAIIHHUM pIBHEM «MaricTp» Ha KOHKYPCHY ITPOTO3HUIIIIO 3a
cnetiayipHicTIO 172 « EnekTpoHHI KOMYHikaWii Ta pagioTexHika
(Konkypcha nponosuiiisi: «Mepe:keBi TeXHOJIOTII Ta TeJeKOMYHiKaIii»)

AHOTALIS

Merta ¢axoBoro BUMPOOYBaHHS — JIarHOCTUKA PIBHA KOMIICTEHIIIH, HAOyTHUX
BCTYIMHHUKAMH y TPOIIeCci HaBYaHHS 32 OCBITHRO-KBaTI(iKalIHHUM piBHEM «OaKanaBpy,
Ta HEOOX1JTHUX JIJIsl ONAHYBaHHS HABUAJbHUX JUCIUIUIIH, epe0ayeHUuX MPOrpaMor0
HIATOTOBKU (haxiBIl OCBITHBO-KBaJI1(PiKAIHHOTO PIBHS «MaricTp» 3a CIemiaabHICTIO
172 «kEnekTpoHHiI KOMYHiKkamlii Ta pagioTexHika».

«MepexeBl TEXHOJIOTIT Ta TEJIEKOMYHIKAIli» HaB4a€ CTYACHTIB KpalluM
Cy4YaCHUM INpaKTUKaM po3poOKH mporpamMHoro 3abesnedeHHss Ta DevOps, mo0
3pO3yMITH 1 A13HATHCA, SIK O0e3meyHo BUKopucToBYyBaTH API, 1 Ak aBTOMaTHM3yBaTH
MepeKeBl onepailii 3a fornomMororo 1ux APIL.

Bix cTy/ieHTIB OUIKY€ThCA:

— ba3oBi HaBMYKM KOJIyBaHHA Ha OyAb-sKiii 00’€KTHO-OPIEHTOBAHIA MOBI
porpaMmyBaHHs (LUKIH, SKIIO / 1€, 00’ €KTH TOIIO)

— bazose po3yminnsa koM otepaux mMepex (piBenb CCNA ITN)

— OcHOBHI HaBUUYKH HaBiraiii B oneparitiiniii cucremi [1K

— OCHOBH1 HaBUYKU KOpUCTYBaHHs [HTEepHETOM

— 3maiiomctBo 3 Cisco Packet Tracer
CryneHTr 3MOXKYTh:

— BukopucrtoByBaTn 0a30B1 HaBUYKH IporpamyBaHHs Ha Python Ta Linux.

— BnpoBagutu cepenoBuiie po3poOKku, BAKOPUCTOBYIOUH pecypcu DevOps.

— BukopucToByBaTH HalKpal MPakTUKH PO3POOKU MPOTPAMHOTO 3a0€3MeYeHHS

Ta IU3aiHY.

— TlopiBatoBatu mnargopmu Cisco, MO0 BUKOPUCTOBYIOTHCS MJi CHIBHpAIll,
yOpaBIiHHS 1HOPACTPYKTYPOIO Ta aBTOMATH3AIT].

Y nporpami CTyACHTH PO3BUBAIOTh HABUYKH TOTOBHOCTI Ta CTBOPIOIOTH OCHOBY
JUISL YCHIXY y Kap’epi Ta Mporpamax, MoB’sI3aHUX 3 aBTOMAaTH3AIll€l0. 3a MiATPUMKH
BIJIEO Ta MYJIbTUMEAINHUX MaTepialliB YYaCHUKM HABYAIOTHCS, MOJAIOTh 3asBKU Ta
BIIMIPAIlbOBYIOTh 3HAHHS Ta HABUYKM TIPOTrpamMyBaHHS Ta aBTOMAaTH3allii
1H(PACTPYKTYpH Yepe3 HU3KY MOTIUOIICHOTO MPAKTUYHOTO JOCBITY.

Opranizaiis BCTYIHOTO BUIPOOYBAHHA 3JIWCHIOETHCA  BIAMOBIIHO [0
MOJIOKEHHSI TIPO MpUHMaIbHy KoMmicito HailioHaqbHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBCbKUH MOMITEXHIYHUN THCTUTYTY.
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25.
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HEPEJIIK 3AIIMTAHD JJI51 BCTYIIHOI'O BUITPOBYBAHHS

Teopema KoTenbHHKOBA, ii CyTh Ta IPAKTUYHE BUKOPUCTAHHS.

SIki MXKHApPOIHI OpraHi3allili Mo cTaHAapTU3alli MIPUIMAaIOTh Y4acTh Y PO3BUTKY
NGN.

Oco0anBOCTI KOHCTPYKIIIN TU(GPOBUX AHTEHHUX PEIITOK.

Curnanu 3 iMIyJibcHO-Ko10BOt0 Moaystsiieto (IKM). Ocnosi oneparrii IKM.
[TosicHITB 1110 Ha3KMBaIOTh KOHBEPIEHITIEIO TEXHOJOT1H. Ha3BiTh npukimaau
KOHBEPIe€HTHUX IMOCIYT, MOSCHITH SIK BU po3yMieTe 11€ MOHSATTS.

Oco0arBOCTI KOHCTPYKIIIN alepTypHUX aHTEH.

Teopema lllenHOHa, 11 CyTh Ta PAKTUYHE BUKOPUCTAHHS.

Sx1 npoOnemu 3a0e3neUeHHs SIKOCTI 00CITYyTrOBYBaHHSI BUHUKAIOTh MTPU
BHpoBaKeHHS NGN?

PamouHni Ta ¢pepuToBi aHTEHH. AHTEHHI PENIITKH.

[TpuHUIMI IEpEeTBOPEHHSI HETIEPEPBHUX MOBIIOMIIEHD y cUrHall. [lepBuHHI
CUTHAJIN.

[Tosicuith koHuemnmito Triple Play.

[TpuszHauenHs, kinacudikallis Ta OCHOBHI €JE€KTPUYHI MApaMeTpU aHTEH.
[ToHATTS KUIBKOCTI 1HPOpPMAIIli IUCKPETHOIO Ta HEMEPEPBHOTO JIXKEPEIT
MOB1IOMJICHb, 11 (P13UYHUIN 3MICT, MATEMATUYHUI BUPa3 Ta OJMHUILI BUMIPY.
PiBHeBa Mozienb OpraHizallii TeJIeKOMYHIKAIIHHUX CUCTEM Ta MEPEK HACTYITHUX
MTOKOJTIHb.

Ornsg TexHoJorii po3noauieHnx Mepex (WAN).

YactotHe po3aiienns kanaiis (FDM).

Meroau ouinku napamerpis TKC Ta mepex.

CHUHXpOHHMI, ACHHXPOHHUI Ta MAKETHUIN PEXUMU NIepeIayl CUTHAIIB.

Yacose po3ainenHs kaHaiis (TDM).

Konnemnist mo6ynou TKC Ta Mepex HaCTYyITHUX MOKOJIIHB 1 KEpYBaHHS HUMH.
AHanoroBo-1u¢poBe MepeTBOPEHHS CUTHAJIIB B IIU(POBUX CUCTEMAX Mepeaadi.
Komose posninenns kanams (CDM).

CydacHi KOHIEeNIi1 T00y10BH TeIEKOMYHIKAIIIHIX MEPEXK.

[IpomyckHa 37aTHICTh Ta €PEKTUBHICTh TEJIEKOMYHIKAIIMHUX CUCTEM Iepeaayl.
[ToHsATTS eHTpoIii JxKepesia AUCKPETHUX 1 0e3nepepBHUX MOB1IOMIIEHb,
MaTeMaTUYHE BUPAXKEHHsI, PI3UYHUI 3MICT Ta OJIUHUII BUMIDY.

Knacudikanis, modyaoBa Ta QyHKIIOHYBaHHS apXITEKTYp 1HGOpMaIIITHUX
JI0JTaTKIB PO3MOILJIEHUX CEPBICIB.

. [Ipunnunu mobynoBu TenekomyHikaiiiaux cuctem nepenadi (TxCIT).

. Cursanu 3 eiabTa-MOAYJISILIERO.

. bazoBa apxitekTypa 3a0e3nedeHHs aKocTi oociyropyBanHs B mepexkax NGN.

. Cxnag Ta moOy10Ba OaraToXBUJIEBUX ONTUYHUX CUCTEM Iepe/ayi.

37
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31.Cuctemuuii amMiHicTpaTOp BHAAE KOMaHy apt-get upgrade B onepariitHii
cucreMi Linux. SIka meta miei komangu?

32.MepexeBoMy 1HXKEHEPY MOTPIOHO MEPETISHYTH CTaH YCIX MEPEKEBUX
iHTep(eiiciB cepBepa, Ha IKOMY Ipallloe onepailiifna cucrema Linux. [mkenep
BBOJUTH KoMaHny ifconfig -a. fxuii pe3ynpTat 1i€i komanan?

33.CucteMHUl aIMIHICTPATOP HAMAra€ThCsl BA3HAUYMTH, 1110 CIPUIHHSIE POOOTY
KOMIT F0Tepa MOBUIbHIIIIE, HIXK 3a3BUYai. AaMiHICTpaTop Buaae komauay ps. 1o
B1JI00pakaeThCs 3a JIOTIOMOTOFO I11€1 KOMaH U ?

34.AnminicTparop Linux HamaraeTbCcsi BAKOPUCTOBYBATH TEPMIHAI JJIs1 KOH(ITypalii
MEpekeBOi KapTH iHTepdeiicy Ha KOMI'IOTepi. AAMIHICTPATOP OTPUMYE
MOBITOMJICHHS TIPO T€, 10 aIMIHICTPATOp HE Ma€ HEOOXITHUX TO3BOIB IS
BUKOHaHHS KoH(irypauii. [Ilo ciig 3poOuTn nepen KOMaH 1010 HalaIITyBaHHA?

35.5Ixa xomanna Python cTBoproe yMOBHY CTPYKTYypy YHpaBIiIiHHS?

36.111o BimoOpakaeThes Miciis BBEACHHS HACTYITHOTO KOy B iHTEepIipeTaTop Python?
addition = 22 +10
print(addition)

37.111o BuX0oauTh, KOJIM HACTYITHUNA KOJ BBOJUTHCS B IHTEPIIPETATOP MIPOrpaM
Python?
[1,2,4,5] + [3,6]

38.5Ike TBepKEHHSI OMIICYE METOOJIOTII0 PO3POOKH MPOTPAMHOTO 3a0€3MEeYCHHS
Waterfall?

39.51ka posb KOMIOHEHTa mpeacTaBieHHs B morori Model-View-Controller (MVC)?

40.5Ixa TexHOJIOTIYHA TEHSHIIIS TO3BOJISE Tally31 MEPEUTH 10 aBTOMATH3AIlI1,
JOJATKIB Ta 1HTerparii?

41. Sxe apXiTeKTypHE OOMEKEHHS Ma€ TOTPUMYBATHUCS CIPaBXKHsI BeO-ciry:x0a
RESTful API?

42 Sxuit kopeneBuii enemeHT nosigomieHHs SOAP Busnauae gokymeHT XML sk
noBigomiieHHs SOAP?

43.111o e xapaktepuctukoro RESTful API?
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KPUTEPII OIIIHIOBAHHS BCTYIIHOI'O BUITIPOBYBAHHSI

Ex3amenaniiinuii 6inetT QopmyeTscs 13 3 3amuTaHb OOpaHUX BHUIIAJIKOBUM

YIHOM 13 mepeniky. Ha miaroroBky Hagaetbest 1 akagemiuna rogusa (45 XBUINH).

BiamnoBial Ha 3amuTaHHS OIIHIOIOTHCS BIAMOBIIHO O KPUTEPIiB HABEJCHUX B

TabunuIl. 3arajgbHa OlliHKa BU3SHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

Peiitui Ouinka . Kputepii ouiHIOBaHHS
roBa ECTS Harionan
. Ta ii bHA
OHIHKA, | o smave | ominka HO3MTHBHI HEraTHUBHI
Oamun
HHA
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90- A BixuisHo B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
100 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAJAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH NEeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPEeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTH4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, TA OTO MPAKTHYHOIO | BUKOPHUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —.BMiH}{}I J1aBati apryMepTOBaHi PO3B’SI3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiaiy, [0 BUBYAETHCS, Ta iX Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i




42

1 2 3 4 5
— 3HaHHS OCHOBHHX — HE3HaHHS OKpPEeMHX
($pyHAaMeHTATBHHX (HenpHHUMNOBHX) NMHTAHb 3 MaTepiay;

. MOJIOKeHb MaTepiaiy, — HEBMIHHS MOCJII0BHO i
3aa0BLIb : .
60-63 E “ — BMIHHS pO3B’A3yBaTH | apryMEHTOBAaHO BHCJIOBIIOBATH AyMKY;

Ha#npocTimi — HEBMiHHS 3aCTOCOBYBATH TEOPETUYHI
NpaKTHYHI 3aga4i II0JIOXKEHHS IIPU PO3B’A3aHHI

NPAKTHYHHX 3a1a4

- — HE3HaHHS OCHOBHHX
$yHIaMeHTATbHHUX M0JI0KEHD
HaBYaJILHOT'O Marepiaiy;

— iCTOTHI MOMMJIKH y BiAMOBiAAX Ha
3allUTaHHS,

— HEBMiHHS pO3B’A3yBaTH MPOCTi
NpaKTHYHi 3aaa4i

Hezanosi
JIBHO

35-59 FX

— [I0OBHA BiICyTHiCTh 3HAHb 3HAYHOL
4aCTHHU HaBYaJIBHOTO MaTepiaiy;

— ICTOTHI MOMMJIKH y BiIOBiAfX Ha
3allMTaHHS;

- — HE3HaHHS OCHOBHHUX
(GyHIaMEHTaJIbHHUX MOJIOKEHD;

— HEBMIHHS Opi€HTYBaTHUCA IIiJ Yac
PO3B’3aHHS MPOCTHX NPAKTHYHHX
3aJa4

1-34 F He3zanosi
JIBHO

Ilepegedenns nosumuenoi oyinku ¢haxoeozo 6cmynHo2o 6unpobyéanHs 0N 6cmyny Ha
HaBYaHHs 0N 3000ymms cmynens mazicmpa 6 wikany 100-200, 32iono Jooamxky 3 Ipaeun nputiomy
0o HTY «XIII» 6 2024 poyi.

CxBasieHO Ha 3aciZlaHHi BUCHOI paJi iIHCTUTYTY KOMII'FOTEPHOTO MOZEIIOBAHHS PHKJIAIHOI

¢i3uKku Ta MaTEMaTUKH.

[Tpotoxon Ne 4 Big «23» kBiTHA 2024 p.

['onoBa BUeHOT pagy IHCTUTYTY Onexciit JJAPIH

I'onoBa axoBoi arecraniitHoi KoMicii Onexciit JJAPIH




MIHICTEPCTBO OCBITU I HAYKHU YKPAHU
HAL[IOHAJIbHUM TEXHIYHWI YHIBEPCUTET
«XAPKIBCBbKUU IMOJITEXHIYHUM IHCTUTY T»

HaBuya/ibHO-HAYKOBHI IHCTHTYT

KOMII’ I0T€PHOIr0 MOAE/TI0BAHHL, JPHKJIAAHOI (Pi3HKH TA MATEMATHKH

EPJDKYIO
Pycinan MUT'YILEHKO
oz 2024 p.

IMPOT'PAMA
IUTs IPOBEIEHHSI BCTYITHUX BUIIPOOyBaHb 3a paxom

TIpH 3apaxyBaHHi Ha HAaBYaHHS 3a OCBITHBO-KBaJli(hiKallilfHUM piBHEM «MaricTp»
32 KOHKYPCHOIO IPOTIO3UIII€I0 OCBITHBOI IPOrpaMHu:

Komn'toTepHi TexHoJ10rIi Ta IporpaMyBaHHA
B ABTOMAaTH30BAHHX CHCTEMAaX KepyBaHHS
(crrewianbHicTh: 174 ABTOMATH3ALlIA,
KOMIT’ FOTepPHO-1HTEerpOBaHi TEXHOJIOTT Ta poO0TOTEXHiKa)

/I[I/IpeKTOp iHCTHTYTY
\OJIeKCiﬁ JIAPIH

XapkiB 2024
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MMPOT'PAMA
JUTSI IPOBEJICHHST BCTYITHUX BUMPOOYBaHb 3a (haxoM MpH 3apaxyBaHHI Ha HABUAHHS 32
OCBITHBO-KBaJII(PIKAIIHUM PIBHEM «MaricTp» Ha KOHKYPCHY ITPOTIO3HIIIIO 3a
cnetiayibHicTIO 174 ABTOMaTH3allisl, KOMII’IOTEPHO-iHTErPOBaHi TeXHOJIOTiI Ta
podoTtoTtexnika (OcBitHst porpama: « Kommn'ioTepHni TexHosorii Ta

NporpaMyBaHHsl B ABTOMATH30BAHUX CHCTEMaX KePyBaHHSI»)

AHOTANIA

Merta ¢axoBoro BUNPOOYBaHHS — JIarHOCTUKA PIBHA KOMIIETEHIIIH, HAOyTHUX
BCTYIHUKAMH y TIPOIIEC] HABYAHHS 32 OCBITHBO-KBaTI(PiKaLIHUM PiBHEM «OaKaiaBp,
Ta HEOOX1IHUX I ONlaHYBaHHs HaBYAJIbHUX JAUCLUIUIIH, NepeAdadyeHUX MporpaMoro
MIATOTOBKH (DaxiBIsl OCBITHbO-KBAMI(PIKALIIITHOTO PIBHS «MaricTp» 3a CHellaJbHICTIO
cneniainpHicTh: 174 ABTOMarH3auis, KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOTIT Ta
POOOTOTEXHIKA.

BerynmHi  BUNpoOyBaHHS — OXOIUTIOIOTH — MEPENIK  JUCHUILIIH  3arajibHOI
MIATOTOBKU, JUCHMIUNIH TpodeciiHoi Ta ¢axoBoi MIATOTOBKU. BCTymHUK NMOBHHEH
3HATH

3Hamu:

- (i3uyHl OCHOBM pPOOOTH 1 KiIAacH(iKalilo NPUIALiB ISl BUMIPIOBAHHS
TEXHOJIOTITYHUX MapaMeTpiB;

- KJacu(QiKalilo Ta METOAM BH3HAYEHHS NOXMOOK NIPH BUKOPHCTAHHI
BHUMIPIOBAJIbHUX MPHUIIAIIB,;

- OCHOBHM aJITOpUTMI3allli 1 mporpamMyBaHHs, anapaTHy OyJOBY KOMII I0Tepa,
fioro nporpaMHe 3a0e3MeYeHHs;

- TEOPETUYHI OCHOBH aHali3y CHUCTEM aBTOMAaTUYHOI'O KEPYBaHHS;

- ocHOBHI npuHIMNU ctanaapty [IEC61131-3;

- OTIIEPaTOpH Ta CHHTAKCHUC TEXHOJIOTITYHUX MOB IPOTpaMyBaHHS;

- Kkiacudikaililo, TEXHIYHI XapaKTepUCTUKHU, MPUHUUIM TOOYyJOBU Ta
(GYHKIIOHYBaHHS ITPOrpaMoBaHoro Jioriunoro kourpodepa (IJIK);

- eKCIuTyaTaliini ocobmuBocTti 3actocyBanHs [1JIK pizHuX BUpOOHUKIB;

- IOPSI0K CTBOPEHHSI, HAJIArOPKEHHS Ta 3aBaHTaKEHHS MIPOTrpaM KOPUCTyBaya
1o IJIK;

- anapatHuil Ta nporpamuuid 3B’s30k ILJIK 3 TIEOM: inTepdeiicu (RS232,
Ethernet);

- ocooymBocTi miakiaroyeHdsa 10 [1IJIK matymkiB Ta BUKOHABUMX MEXAaHI3MIB Ha
JIOKaJIbHOMY PIBHI Ta HOTO MICLIE€ B PO3NOJAIEHUX CUCTEMaX YIIPABIIHHS;
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emimu:

- o0upaTy METOH 1 TIpUJIaAu BUMIPIOBAHHS TEXHOJIOTIYHUX ITapaMeTpiB;

- 00YHMCITIOBAaTH MOXHUOKH BUMIPIOBAHHS,

- MPaBWIBHO CKIAJaTH alTOPUTMHU Ta pPEasi3oByBaTH IX y MPOrpaMHOMY
CEpeNOBHINI, PO3YMITH MPHU3HAYECHHA OCHOBHUX CKJIQJOBUX KOMII'IOT€pa Ta
HAJIAIITOBYBATH NTApaMETPH ONEPALIHHOT CHCTEMHU;

- PO3paxoBYBAaTH JiHIIHI CHCTEM aBTOMAaTUYHOT'O KEPyBaHHSI;

- PO3pOOIIATH CXEMH aBTOMATU3AIlll B YMOBHUX MTO3HAYCHHSX;

- CTBOPIOBATH mporpamu kopuctyBada ais [1JIK;

- IpoBOAUTH KOH(pirypyBauHs pecypcis [IJIK;

Opranizanis BCTYNHOTO BHIPOOYBAaHHS 3IIMCHIOETHCS  BIAMOBIAHO 0
MOJIOKEHHSI MPO MpUAMaibHy KoMicito HallloHanbHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBChbKUM TOJMITEXHIYHUIN THCTUTYT».
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IEPEJIIK 3AIIMTAHD JJIs1 BCTYIIHOI'O BUIITPOBYBAHHSA
Huctumnina «Iagopmaniiini TexHos0rii Ta MporpaMmyBaHH»

1. o Take Tum, 1 o Bin Bu3Haudae? [1lo Take mpuBeneHHS TUTIIB, JIJIs YOTO BOHO
notpioHe? Ski MeTonu mpuBeneHHS TUMIB € Yy MOB1 C++? Bu3HaueHHsS po3Mipy THUIIIB
naHux y MoBi C++.

2. lMopospsinae copryBanus. Buau, ocodbauBocTi, chepa 3acToCyBaHHS.

3. ANTopUTMH TIOIIYKY NIIAX1B Ha rpadax. TUH MIIsAxXiB.

4. o Taxe ctpyktypa y MmoBi C++? Illo Take KOHCTPYKTOp Ta AECTPYKTOP, 5K
BOHU OO’ SIBIISIIOTBCS 1 AJig 4yoro moTpiOHI? Sk peani3yeTbcs OOCTYH O TOJIB
CTPYKTypHu?

5. llo Take Mmacur? IlepepaxyiiTe 0COOIMBOCTI 1HIIIaTI3a1l11 €JIEMEHTIB MACHUBY.
SIK BM3HAYUTH KIJIBKICTh €JeMEHTIB y MacuBi Ha MoBi C++? SIki € 0coOJIMBOCTI
JOCTYILY 10 €JIEMEHTIB MacuBY?

6. Knacrepuuii anani3. OCHOBHI BU3HAU€HHS. 3aBJJaHHS KJIACTEPHOTO aHAJI3Yy.
Mipu BizcTaHei y 3ajauax KJIacTepPHOTO aHATI3Y.

7. llIBunke copryBanHs. OCOOIMBOCTI, aITOPUTMIUHA CKIAJHICTb.

8. Uum BiApI3HAIOTHCS 00 ABM 3MIHHUX Ta KoHcTaHT? Illo Take miTepasbHi
KOHCTAaHTU Ta SIKI MpaBWiIa iXHbOI 00 siBU? HaBimo 3acTocoByeThbcs MOAUPIKATOP
static? Hagio 3acTocoByeThCs aupekTuBa typedef?

9. Meronu K-cepennix ta C-cepennix. [IpaBuna 06'enHaHHs Ki1acTepis.

10. Macus, cTek, uepra Ta KOpUCTYBaJIbHUILbKI CTPYKTYpH AaHuX. [Ipr3HaueHHs
Ta BUKOPUCTaHHS.

11. Tunu rpadis. AITOPUTMHU MOIIYKY MIHIMAJIBHOTO OCTOBHOTO JIEPEBA.

12. YmoBHuil oneparop Ha MoBI C++. Omnepauii nopiBHsHHA. CKOpOYEHHI
3aMuc yMOBHOro ormepartopa. Sk 3amiHUTH yMOBHUH omneparop if TepHapHUM
omneparopom?

13. IlpusHaueHHs mouryky. Slki BUMOTH O KIIIOUIB JJIA PI3HUX aJITOPUTMIB
nomryky? Illo mae BmopsakyBaHHS JaHMX TEpea MovYaTKoM TomrykKy? JIBiKOBwHIA
MOIIYK Ta HOro 0COOIUBOCTI.

14. Hagimo 3acTocoByeThCs oneparop Bubopy Switch y mosi C++? SIki BapianTu
BUKOHAHHS OJIOKIB € TOMyCTUMUMM JJIsI oriepaTopa BuObopy? Hagiio 3acTocoOBy€eThCS
omnepatop break BcepeauHi onepatopa BUOOPY?

15. Anroput™Mu IBiIKOBOTO Ta IHTEPHOJIAIIHHOTO MOIIYKY.

16. ®ynkmii Ha moBi C++. Ilepemaua mapametpiB (yHkii. [ToBepHeHHS
pe3ynbTatiB podotu PyHkIii. O6macTe BUAUMOCTI (DYHKITIHN Ta JTOKAJTbHUX 3MIHHHX.
Pexypcis Ta XBOCTOBa peKypcisi.
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17. Mo Take xemryBanHsa? Illo Take edekT knactepuzarii y xem Tadaui?
Hagimo moTpibeH koedillieHT 3aBaHTaKEHHS Xl TaOJuIll SK HOTO OOYMCIUTH?
Bukopucranss renepaTopiB BUNAAKOBUX YMCET TIPU XEITYBaHHI.

18. Tlomryk MeaiaHu YMCIOBOI OCTIAOBHOCTI. AJITOPUTMHU, OCOOITUBOCTI.

19. SIxi onepaTopu UKy BUKOPUCTOBYIOTHCSA Y MOBI C++? YV oMy Mi>K HUMH
pi3HHNA? SIK 3aMIHUTH [HMKJI 13 TIOCTYMOBOIO Ha IMKI 13 TepeayMoBoio? Ski
0COOJIMBOCTI 3amucy Ta podoTu nukiy for? Hagiio 3acTocoByroThCs oneparopu break
1 continue BcepearH1 IUKITIB?

20. XemryBanus, xeni-GyHkIii. [neanpna xem ¢yHkiis. Metoau BHUPIIICHHS
KOH(JTIKTIB M1J] 4aC XEUTyBaHHS.

JNucuumiina «MeTpoJioris Ta 0CHOBY BUMipPIOBAHb)

Teopemuuni 3anumanns

1. OcHoBHi 337a4i 1 MOHATTS METPOJIOT1i. [IOHATTS (13UUHOT BETUUUHH.

2. OcHOBHa 1 0JJaTKOBA MMOXHOKa BUMIPIOBaHH:. BU3HAUEHHS CKIIaIOBUX
JI01ATKOBO1 MOXUOKHU BUMIPIOBAHb.

3. Touarts ¢i3uunoi BenuyuHu. CHCTeMU OJUHUI (H13MYHUX BETUYHH.

4. BuzHaueHHs MOXUOKH BUMIPIOBAJILHOTO KOMILJIEKTY IIPH BUMIPIOBAHHI
TEMIIepaTypH 3a TOTIOMOT'00 aBTOMAaTHYHOT'O MOCTA.

5. Ictunne Ta mificHe 3HaueHHs (iznuHoi BenmmunHu. Knacudikaris Giznanux
BEJTUYHH.

6. [loHSATTS 1 BU3BHAUEHHS IHTETPAIBHOI Ta AUdepeHITIanbHOI PyHKITIH
PO3MOIITY BUMIAIKOBOT BETUYMHU, TOXUOKH BUMIPIOBaHb.

7. OCHOBHI XapakTepUCTUKU (13MYHOI BeNTnIruHU. [[03HaueHHs po3MipHOCTEN
¢13uuHKX BenuunH y cuctemi Cl.

8. I'padiune BimoOpakeHHS IHTETPAIBHOI Ta AU EpeHITiaNbHOT QyHKITIH
PO3IO1TY BUTIAIKOBUX BEIMIMHU, TOXHUOOK BUMIPIOBAHHS.

9. BumiproBanus (iznunux BenmurH. OCHOBHI MTPU3HAKHU Kiacupikarrii
BHUMIPIOBaHb

10. OcHOBHI YHCJIOBI XapaKTEPUCTUKHU BUNIAAKOBUX MOXUOOK BUMIPIOBAHb Ta
1X BU3HAYECHHS.

11. XapaktepucTuKa BUMIPIOBAHb MO KUIBKOCT1, TOYHOCTI T4 METPOJOTIHHOMY
pU3HAYCHHIO.

12. BuzHaueHHS OI[IHOK YHCIIOBUX XapaKTEPUCTUK BUMAJIKOBUX IMOXHOOK 1O
pe3ynbTaTax eKCIePUMEHTY.

13. XapaktepucTrka BUMIPIOBaHb MO KUIBKOCT1, TOYHOCTI Ta METPOJOTIIHOMY
PU3HAYEHHIO.

14. OcHOBHI 3aKOH PO3IO/I1Ty BUMIAJKOBUX BEIUYHH, TOXUOOK



15. Bu3HayeHHS YMCIOBUX XapaKTEPUCTUK JJIsl 3aKOHY PIBHOMIPHOL
I'YCTHHH.

16. 3acobu BUMipIOBaHb Ta iX Kiacu(iKallis y 3aJ1eKHOCTI Bij
KOHCTPYKTUBHOTO BUKOHAHHSI.

17. OcHOBHI 3aKOHH PO3MOJTY BUIAJAKOBHX BEIMUNH, TOXHOOK.

18. Bu3HaueHHS YHUCIOBHX XapaKTEPUCTUK [T 3aKkoHY CiMIicoHa
(TPUKYTHUK).

19. BumiproBaJlbHUI IpHIIaI, HOTO CKJIaJ] Ta XapaKTEPUCTUKA MPUCTPOIB
1HIUKAIlll pe3yJbTaTiB BUMiPIOBaHb.

20. BusHaueHHS YMCIOBUX XapaKTEPUCTHK I HOPMAIBHOTO 3aKOHY
PO3MOIiTY BUMIAAKOBUX MOXUOOK.

21. OcHOBHI XapaKTEPUCTUKH IKAJIHHUX MPUCTPOiB. 3aCO0M BU3HAYCHHS
pe3yJabTaTiB MOKa3aHb MPUIIAIIB.

22. CranaapTHHUI pO3MOLT BUIIAIKOBOI MOXUOKKU. BU3HAUEHHS YHCITOBUX
XapaKTEPUCTHUK Ta BUKOHAHHS OTEpallii HOpMyBaHHS BUITAIKOBOI MOXHOKH.

23. Knacudikarlisi BUMipIOBaJIbHUX MPUIIIB Ta X (QyHKIIIOHATBHI
MO>KJIMBOCTI.

24. JloBipumii iHTEpBaI, OBipYa UMOBIPHICTH Ta iX BU3HAUCHHS MTPH
HOPMaJIbBHOMY PO3IMOALT BUNAAKOBOT MOXUOKHU.

25. OCHOBHI XapaKkTEPUCTUKHA BUMIPIOBAJILHUX MPUIAJIB Ta X BUSHAYCHHS.
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26. BusHaueHHs TOBIPYOTrO IHTEPBAIY 1 IOBIPYOi KMOBIPHOCTI JIJIsI PO3MOILTY

BUITIKOBOI MOXUOKH 32 CTHIOJICHTOM.

27. 3pa3koBi 3ac00M BUMIPIOBaHHS, KIacH(piKaIlis Ta MPU3HAYCHHS.

28. 3aranpHa XapaKTepUCTUKA KPUTEPIiB Y3TOIKEHHS PO HOPMATBHICTh
PO3MOITY BUNIAAKOBUX MTOXHOOK. AJITOPUTM METOy TPYIyBaHHS pPE3yJIbTaTiB
€KCIIEpUMEHTY MO IHTEepBaJaX.

29. Ilpu3HadyeHHs eTaloHIB, 3acO0U BiITBOPEHHS OJWHUIIL BUMIPIOBAHHS,
KJacudikallis eTaJoHiB.

30. XapakTepucTHKa Ta alTOPUTM 3aCTOCYBAHHS KPUTEPIIO Y3TOKEHHS 110
acUMeTpii Ta eKCIeCy PO3MOALTY BUMAIKOBUX MOXHOOK.

31. Metoau BuMiptoBaHb (hI3MYHUX BEITUYUH Ta 1X XapaKTEPUCTUKA.

32. Bu3HaueHHsI OCHOBHUX YHCIOBUX XapaKTEPUCTUK BUITAIKOBUX MTOXHOOK
IIPU 3aCTOCYBAHHI BI3yaJlbHOTO KPUTEPIIO Y3TOKEHHS.

33. Kpurepii sikocti BuMiptoBaHb. O1iHKa OCHOBHUX MOKa3HUKIB SIKOCTI.

34. 3aranbHUil aITOPUTM MOOYI0BU TiCTOrPaM Ta MOJITOHY PO3MOALTY
BUITAIKOBUX BEITUYMH.

35. TloxubOka BumiproBanb. O3HaKU Kiacudikarlli moxuoox.

36. 3aranpHUIT AJITOPUTM 3aCTOCYBaHHS KpUTepito y3romkenns [lipcona npu
00poO0I1l eKCIEPUMEHTAILHUX 3HAYECHb.

37. CucreMaTUyHi Ta BUNIAJKOB1 MOXUOKH BUMIPIOBaHb.
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38. Kiacudikariiis Ta NpUYUHHM X MOSBH.

39. Kpwurepiii yzromxenns KoiMoroposa Ta Horo aaropuTm 3acTOCYBaHHS
pu 00poO1Il pe3yabTaTiB EKCIIEPUMEHTY.

40. OcHOBHI eTany i METO/IM YCYHEHHS] CHCTEMaTUYHHUX TTOXUOOK.

41. Kpurepiit yzromxeHas Mozeca-CMupHOBa Ta 0ro aaroputM
3aCTOCYBaHHS MU 00p0oOIIl pe3yabTaTiB EKCIIEPUMEHTY.

42. MeTou yCYHEHHS CUCTEeMAaTUYHUX MOXUOOK. CyTh METO/IIB Ta MIPUKIIAIH
iX BUKOPUCTaHHSI.

43. CxiaioBui KpUTEpid y3roKEHHS Ta allfTOPUTM HOTO 3aCTOCYBaHHS MPH
00poOI1i eKCTIEPUMEHTAIbHUX 3HAYCHb.

44. Knac TouyHOCTI 3ac001B BUMIpIOBaHHS. 3ac00M BUPa3y MEXi MOXUOOK, 10
MIPUITYCKAIOTHCA.

45. 3arajabHUM aNrOpPUTM BU3HAYEHHS aHOPMAJILHOCTI PO3MOLITY BUSBICHHS
rpyoux moxubOok rmpu oOpoOIll pe3yNbTaTiB €KCIIEPUMEHTY.

46. Tlo3nayeHHS KJIaciB TOYHOCTI 3ac001B BUMiptoBaHHs. [Ipuknanu
PO3paxyHKy NOXMOOK BUMIPIOBaHHS IIPH PI3HUX CIIOCOOAX MO3HAYEHHS.

47. Anroput™m BU3HAYEHHS MOKA3HHUKIB TOYHOCTI MPSMUX BUMIPIOBAHb 3
0araToKpaTHUMHU HE3aJIEKHUMHU CIIOCTEPEIKEHHIMHU.

48. Opranizaiiis aep>kaBHOi METPOJIOTI4HOT ciryk0u. CTpyKTypa 1 OCHOBHI
3a7au4l.

49. Anroput™m BU3HAYEHHS PE3YJIbTATIB HEMPSIMUX BUMIPIOBAHb 1 OIIHIOBAHHS
iX TOXHOOK.

Ilpuxnadu npakmuunux 3a60aHb

1. MaHnomeTp, 1110 BCTAaHOBJIEHUH y BIAKPUTIN KaOiH1 JiTaKa, MoKa3ye HaIMIpHUN
TuCK Pyjy TMCK MacTuia Ha pini 6 krc/cm?. Ipu oMy mokaszanHs GapoMerpa Parm
ckianae 752 mMm pr.cT. HeoOxigHO BHM3HA4YaTH aOCONMIOTHUM TUCK Papc MacTtuna y
Takux ofauHULAX sk H/M?, MIla, krc/M?, MM PT.CT, MM BOJ.CT.

2. Y TpyOmi BakyyMeTpa BHCOTa CTOBIMYMKA PTYyTI JOpiBHIOE 420 MM.
ITokazanHs 6apomeTpa CTaHOBUTH 768 MM PT.CT. BusHaunTi abCcomOTHHM THCK Papc
y Takux oguHunsx sk H/m2 MIla, krc/m?, atM, kre/cm?, ar.

3. JIBoMa mpy>KMHHUMH MaHOMETpaMu 3 OAHOOIYHOIO IIKAJIOK 1 BEPXHBOIO
mexero 250 klla nmpoBegeHO BUMIpIOBaHHS TUCKY Ha BUXOJ1 Kommpecopa. [lepumii
MaHoMeTp Mae kiac ToyHocTti 0,5, a apyruit 2,5. Ilepmmii nokaszas tuck 250 klla,
npyruii 240 xlTa. HeoO6xigHO BU3HAYNTH AiMiCHE 3HAUYCHHS THCKY, OLIIHUTH MOKJIMBE
ICTUHHE 3HAu€HHS THCKY, a TaKOXX NOXMOKY BHMIPIOBaHHS THUCKY JApPYTUM
MaHOMETPOM.

4. byno mpoBeAEHO OJHOKpATHE BUMIPIOBAHHS TEPMOOMOPY aBTOMATUYHUM
MocTtoM kiacy TouHocTi 0,5 3 HCX 10011 31 mxkamnoro 0 — 200 °C. [Tokak4uuk 3ynmMHUBCS
Ha mo3Haumi 500 °C. HeoOXiIHO OIIHUTH MaKCHUMajlbHy BIJHOCHY MOXHUOKY
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BUMIpIOBaHHs TepMoornopy Ha nmo3Hauii 100 °C. [1pu oMy BiIOMO, 1110 TEPMOMET]P
onopy 3a remneparypu 200 °C mae omip 177,03 Om, a 3a remnepatypu 100 °C — 139,11
Owm. Uu 3amexuTh BiTHOCHA TIOXHUOKA BiJ MOKa3aHb IpHIaTy?

5. TlpoBecTr OIIHKY MaTeMaTHYHOTO OYIKYBaHHS, CEPEIHbOKBAAPATHUIHOTO
BIJIXMJICHHS, KOC(IIIEHTIB €KCIECy Ta acHUMETpli 3a pe3ylbTaTaMu BHUMIPIOBAHHS
tucky X (xlla): 7, 3, 4, 8, 4, 6, 3.

6. B porieci BUMiproBaHHS CHUJIU CTPYMY OYyJIM OTpHMaH1 HACTYITHI Pe3yIbTaTH;
A: 10,07; 10,08; 10,10; 10,12; 10,13; 10,15; 10,16; 10,17; 10,20; 10,60. Heo6x11H0
OLIHUTH pe3yabTaT 10,6 A Ta BU3HAYUTH UM HE € BIH MPOMAXOM 3a PiBHS 3HAUMMOCTI
a=0,01

7. 3a pe3yiapTaTaMu [ECATA BUMIPIOBaHb JOBXKHHH METAJICBOTO Opycka
OTpUMaH1 HACTYIHI 3HaueHHs, MM: 358,59; 358,55; 358,53; 358,52; 358,51; 358,49;
358,48; 358,46; 358,45; 358,42. BuszHauuTH WMOBIPHICTH TOTO, IO IOXHOKa

cepeIHbOApU(METHYHOTO 3HAUCHHS X He BUMJE 3a Mexi iHTepBany & =10,05 mwm.

Hucrnumutina « Teopist indgopmaiin

Teopemuyni sanumanmsi

1. Cucremu 4YHUCHEHHS Ta KOJU, IO 3aCTOCOBYIOTHCS Yy 1H(GOpMALITHUX
CUCTEMaXx.

2. Kanamm 3B'si3ky. Buam kanamiB. XapakTepUCTHKM KaHaliB. Buaum Ta
XapaKTEPUCTUKU TEPeIKo Ta ryMmiB. OCHOBHI 3aKOHU PO3MOILTY IEPEIIKO]T Ta HOTO
XapaKTEPUCTUKH.

3. Mipu indopmariii. AqutuBHa jorapudmiyda mipa ['aptii. Craructuuna mipa
[llennona. ExaTpomis Ta i BMacTUBOCTI.

4. BusHaueHHs eHTponli 00’€IHaHUMX NOBIAOMIIEHb. PO3paxyHOK eHTpomii
MOBIJOMJIEHb 0€3 Ta 3a HAsIBHOCTI 3B 3Ky M1’ CUMBOJIAMH.

5. PospaxyHok KuibkoCcTi 1HGopMalii  Oe3nepepBHUX  TOB1IOMJICHbD.
HudepenttiaapHa eHTPOIis

6. llIBuakicTh mepesadi Ta NPOMYCKHA 3[aTHICTh AUCKPETHOTO KaHaTy 3B’SI3KY
¢ 3aBaJaMu Ta Oe3 3aBaJl.

7. llIBuakicTh mepemadli Ta MPOMYCKHA 3/aTHICTh O€3MEepepBHOTO KaHAy
3B’SI3KY C 3aBajlaMu Ta 0e3 3aBajl.

8. OCHOBHI NOHATTS €PEKTUBHOIO KOAyBaHHSA. PIBHOMipHE Ta HEpIBHOMIpHE
KOAYBaHHS JyKepen iHpopMaliii.

9. IpedikcHi koau. OnTUMabHE KOJYyBaHHS JpKepes iH(opMallii MeTogamu
[llennona — ®ano Ta Xaddmena.

10. ApudmermMuyHe komyBaHHS IMMX uMcen Mmetogamu [omomba, Emiaca,
JleBenmreiina Ta @i160HaYYI.
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11. TlpuHiun 3aBaJoCTIMKOrO KOAyBaHHS, kKiacudikaiis koxai. Teopema
[IlenHnonHa aJs KoayBaHHS 1H(GOpPMAIIil B KaHaJIaX 3B’S3KYy C 3aBajjaMH.

12. Konu 3 BUMNpaBJICHHSIM Ta BUSBICHHSM MOMIUIOK. JIiHIiHI OJIOKOBI KOJIH.
MatpuyHe npeAcTaBIeHHS 3aBaJOCTINKIX KOIIB.

13. TloGymoBa 3aBagOCTIMKOrO KOOy XEMMiHra ¢ 3aJaHUMH MapaMeTpaMu.
KonyBanns 1 gexonyBanHs iHpopMaliii KogoM XeMMiHTa.

14. Hwxmiyai  koau.  Tlopokyrouuid  MOJIHOM — HMKJIIYHUX — KOJIIB.
KonyBanns/nekonyBaHHs 3 BAKOPUCTAHHAM ITUKIIYHUX KOJIB.

15. PospaxyHok Ta moOymoBa bBUX komy ¢ 3agaHuMu TapaMeTpaMH.
Ob6uucnenns nopomxyrouoro noainomy bUX kony. Kogysanns BUX kony.

Ilpuknaou npakxmuyHux 3a60aHb

1. JIxepeno nMoBiIOMJIEHb OMKUCYETHCS JUCKPETHOIO BUITAIKOBOIO BEJIMYHUHOIO 3
HacTynmHuM posnoauiom pl=0.28, p2=0.04, p3=0.21, p4=0.11, p5=0.23, p6=0.1,
p7=0.03. BuzHaunTu KUIbKICTh 1H(QOpMaIIii B moBioMieHH1 o Xaptii ta [llenHony.

2. Bu3HauuTH KUIBKICTH 1H(OpMAIIii, 110 MICTUTBCS B OIU(DPOBAHOMY CUTHAJII.
Hianazon 3minu cur"ainy -10 .. +50B, Tounicts BumiproBands A = 0.05B, TpuBamicts
CUTHAIIy 2 XBWJIMHH, BepXHs rpaHnuHa yactora fmax = 4Kru, koedimieHT 3anacy 3a
gactoToro 1.25.

3. BuzHauuTu 3araibHy Ta qudepeHiagbHy eHTPOII0 BUIAAKOBOI BEJIMYUHH,
PIBHOMIpPHO po3mojiyieHoi B miamazoni Bifg -10 go 50, 1m0 BUMIPIOETBCS 3 KPOKOM
kBaHTyBaHHs (.4.

4. TlobynyBatu kop Illennona-®ano Ta kon [Naddmana mms IUCKpeTHOTO
JpKepesia, CAMBOJIH sikoro MaroTh iimoBipHocTi Pi={0.14 0.20 0.25 0.28 0.04 0.05 0.02
0.02}. BuzHauuTH EHTPOMIIO JKEpesia Ta CEPEIHIO JTOBXKUHY KOJIOBOI KOMOTHALIIT ISt
KOKHOTO 3 KOJIIB.

5. Ilodynysarn marpumro (15, 11) — koxy I'eminra 3 dmin=3. 3akoayBatu
iHdopmarniiny nocaigoHicts 11000100011.

Jucrumnina « Teopist aBTOMATHYHOT0 KePyBaHHD)

Teopemuuni 3anumanms

1. YacTOTH1 XapaKTepUCTUKH PI3HUX 3’ €JIHAHb JJAHOK

2. llepenaTHi GyHKLIT pI3HUX 3’€HAHB JAHOK.

3. KonuBanbHa anka Ta 11 AMHAMIYHI XapaKTePUCTHKHU.

4. 3B’A30K M1 9YaCTOTHUMH XapaKTEPUCTUKAMHU PA30MKHEHUX Ta 3aMKHEHUX
CUCTEM.

5. AnepioauyHa JlaHKa 2-T0 TOPSIKY Ta 11 JUHAMIYHI XapaKTEPUCTUKH

6. YUactoTHi xapaktepuctuku CAY Ta iX 3B’430K 3 iepeaTHUMU (DYHKITISIMHU.
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7. IMmmynbcHa nepexiaiHa PyHKIis Ta 11 3B°S130K 3 epeaTHOI0 (PYHKITIEHO.
8. IlepenartHi GpyHKIIIT JIJAHOK 1 CHCTEM Ta 1X BIACTHUBOCTI.

9. AnepioanuHa JIaHKa Ta 11 AMHAMIYHI XapaKTEPUCTUKH.

10. YacroTHmii kputepiit cridikocti Haiiksicra.

11. OnnokoHTypHi Ta 6araTokoHTypH1 CAY.

12. AnreOpaiunuii kpuTepii ctiiikocTi ['ypBina.

13. CAY npsimoi Ta Henpsamoi aii. Busnauenns. [puxnanu.

14. Criiikicte CAY. Buznauennsa. YMoBu ctiiikocti JiHidHUX CAY.

15. Ilepenatni pynkiii 3amkHeHo1 CAY Ta X B3a€EMO3B’SI30K.

Ilpuknaou npakmuyHux 3a60aHb

1. 3amana mnepenatHa Qyskuis K(p)=5/(1+2p). 3naiitu Ta BiIOOpa3uTH
AMILTITYTHO-4aCTOTHY XapaKTePUCTUKY

2. 3amana nepenatHa ¢yskiis K(p)=7/(1+p). 3uaittu ta Bimoobpazutu dazo-
YaCTOTHY XapaKTEPUCTHUKY.

3. 3amana mnepenatHa ¢yHkuis K(p)=10/(1+7p). 3Haiitu Ta BiOOpa3UTH
Jorapu(pMiuHy-4aCTOTHY XapaKTEPUCTHUKY.

4. 3amaHe XapaKTepHCTH4HE PiBHAHHA Sp*+2p3+p+2=0. BusHauuty CTiiKiCTh
cucTeMu 3a Kkpurepiem ['ypBina

5. 3angane xapakTepucTHuHe piBHAHHS 3p*+7p3+15p+1=0. BusHauutu CTiiiKicTh
cucteMu 3a kpurepiem ['ypaina

JMucnumnina « HagiliHicTsb i giarHoCcTYBaHHS cMCTEM aBTOMAaTH3aLi»

Teopemuyni 3anumanms
. OCHOBHI T€OpeMH UMOBIPHOCTI
. Buznauenns napameTpy noToka BiJIMOB JIJIsl BITHOBJIIOBAHUX BUPOOIB
. KpatHicts pezepByBaHHs
. Teopema bepnyii
. BusnauenHs koediieHTy TOTOBHOCTI /JIsl BITHOBIIFOBAaHUX BUPOOIB
. MeToau TEXHUYHOI J1arHOCTUKHU
. Kputepii HaiiHOCTH HEBITHOBIIOBAaHUX BUPOOIB
. PezepByBaHHS 3 11JI0K0 KPATHICTIO.

0 3 O U K~ W N~

9. Bunu pezepByBaHHs

10. BusnadeHHs HMOBIpHOCTI O€3BIIMOBHOI POOOTH JjIsi HEBIIHOBIIOBAHUX
BUPOOIB

11. Pe3epByBanHs 3 APOOHOIO KPATHICTIO.

12. BuzHaueHHs 4aCTOTH BIJIMOB JIJIs1 HEBITHOBJIFOBAaHUX BUPOOIB

13. Kputepii Haa1iHOCTI BITHOBIIOBAaHUX BUPOOIB
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14. 3akoHU pO3MOLTYy Yacy O€3BIIMOBHOI pOOOTH
15. KinpkicHl XapakTepUCTUKX HAIIMHOCTI JJi1 E€KCIIOHEHIIAJIBHOTO 3aKOHY
pO3MoaLTy Yacy 0€3BiIMOBHOI POOOTH

Ilpuxnaou npakmuunux 3a60aHs

1. [ATEHCUBHICTH BIIMOBJICHb CKJIAJIHOI BiJHOBJIFOBAHOI CHUCTEMH € BEIMYHMHA
nocTiiHa 1 nopiBHioe 0,0151 1/rox. Cepenniit yac BigHoBIeHHS 1B=100r0/1.

OO6YKCIUTH WMOBIPHICTD 3aCTAaTH CUCTEMY B CIIPAaBHOMY CTaHi B MOMEHT 4acy
t=10ron.

2. Anaparypa ckinagaetbess 3 2000 enemeHTiB, cepeiHs 1HTEHCUBHICTh
BinMoBIIeHb SKuX AopiBHIOE 0,33*10-5 1/roa. BuznaunTu iMOBIpHICTH 0€3B1IAMOBHOL
pobotu amapatypu mnpotsirom 2000roxa. I cepemHio nepepoOKy Ha Bi1JIMOBJICHHS.
[lepenbavaeTbcss EKCIOHEHTHUN 3aKOH PO3MO1ITY HMOBIPHOCTEM

3. Ha icnut moctaBineno 1000 omgnotumuux mnpuianiB. 3a mepuri 3000rog.
Biamosumiio 80 mpuianiB, a 3a inTepBan vacy 3000-4000 rox. Bigmoswmio me 50
npwiaaiB. BusHaunTH 4acTOTy Ta 1HTEHCHUBHICThH BIJIMOBJIEHBb MPWJIAJIIB B IHTEPBAJl
yacy 3000-4000ron.

4. Ky0, yci rpani skoro mnodapOoBani, po3mwisHuii Ha 1000 xyOuKiB
OJIHAKOBOTO po3Mipy. OTpuMaHi KyOWKH peTelbHO mepemimiadi. Busnauutu
WMOBIPHICTh TOTO, IO KyOHWK , BUTSTHYTUH HaBMaHHs OyJe Matd 1Bl nogapOoBaHi
CTOPOHH.

5. BuznaunTtu MIMOBIPHICTH TOTO, 1110 00paHuii Ha (papc BUPIO € MEPIIOCOPTHUM,
SKITO B1JIOMO, 110 4% yciel mpoaykIlii — Opak, a 75% 3aJ10BOJILHSE MEPIIOMY COPTY.

Jucuumiaina « Texniuni 3aco0u aBToMmaTu3amiinn
Teopemuuni 3anumannsn

1. TepmoniepeTBoproBayi onopy. [IpuHiun aii, KOHCTPYKIIS.

2.Tepmoenextpuuni TepmomeTpu. [IpuHIUN A1, KOHCTPYKITisl.

3 MocToBi Ta MNOTEHILIOMETPUYHI METOAM BHUMIPIOBAHHSA TEXHOJOTIYHUX
napameTpis..

4. Butparomipu 3MIHHOTO Nepenaay THUCKY, TEOPETUYHI OCHOBUA BUMIPIOBaHHS
ITUMU TIPUITAJTAMH.

5. ButparoMipu MNOCTIHHOTO mepenaay TUCKY, IHIYKLIMHI, YIbTPa3ByKOBI
BUTPATOMIpPH.

6. ledbopmaitiitHi npusiagu TUCKY, TEH30MEPETBOPIOBaUl TUCKY.

6. I'iapocTaTuyHi, 1’ €30METPUYHI, TOTUTABKOB1, OYWKOB1 PIBHEMIPH.

7. €MKICHI, yIbTPa3BYKOBI Ta Paj[10130TOMHI PiIBHEMIPH.

8. TepMoMarHiTHi Ta TEPMOKOHAYKTOMETPUYHI Ta30aHaNi3aTOpu Ta IX
HOMEHKJIaTypa.

9. BumiproBanns pH-po3unHiB
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10. 3aranpHi BiIOMOCTI MOpPO CKJIaA, MNPUHIUIIKA MMOOYJAOBH Ta OCHOBHI
KOMILIEKCH HOpMyBaHHs T3A.

11. EnemenTtHa 6a3a, peamizaiisi aJrOPUTMIB PEryIIOBaHHS Ta HOMEHKJIATypa
arperaTHuUX KomruiekciB T3A.

12. [lpunHtmnu peanizailii OCHOBHUX aJITOPUTMIB PETYIIOBAaHHS: IPOTMOPIIHMIA,
MPOMOPLIHHO-1HTETPaIbHUM, IPONOPIIIHHO-1HTErPaIbHO- AU EPEHITIaTbHHIA.
[TpuHnmn peanizaiii peryasTopiB CHIBBIIHONIICHHS, 13 3MIHHOK CTPYKTYpOIO,
3MIHHUMU MapamMeTpaMH HACTPOIOBAHHS.

13. JIxepena >KMBJICHHS PUCTPOIB MHEBMOABTOMATUKYU Ta BUMOTH JIO CTUCIIOTO
MOBITPA. ABTOMATHYHI YCTAaHOBKH TMOBITPOMIATOTOBKH, (IIBTPHU, PEAYKTOPH,
cTab1TI3aTOPU TUCKY.

14. 3arampHi BIZOMOCTI MPO MIKPONPOLECOPHI 3acobu. MikponpouecopHi
BUMIPIOBaYl-pETYJIATOPH.

15 [porpamonani sioriuni koutposepu (ITJIK).

16. Kontponepu cepii P130, P130M: tunu mopeneil, TeXHIYHA CTPYKTYpa,
(G yHKIIOHATBHI MOKIIMBOCTI, IPUHIIUIIN MPOrPaMyBaHHS.

17. 3araipHi BiJIOMOCTI PO BUKOHABY1 ITPUCTPOI.

18. Knacudikaris perymtorounx opradiB (PO) Ta iX MOKIIMBOCTI 3aCTOCYBaHHS,
ocHOBHI xapaktepuctuku PO. OcobiuBoCTI po3paxyHKy apoceiabHux PO.

Ilpuxnaou npakmuunux 3a60aHs

1. Po3poOutu KOHTYp peryjlOBaHHS TeMIlepaTypd 3 BUKOPUCTaHHSIM
IIPOMHUCIIOBOTO KOHTPOJIEpa B YMOBHUX MO3HAYCHHSIX, SKIIO JATYUKOM € TEPMOIIapa 3
yHI1()IKOBAaHUM BUXIJHUM CUTHAJIOM, & BAKOHABYUIN MEXaH13M IMTHEBMATHYHHA.

2. Po3pobutu KOHTYp perymoBaHHs (cTabimizaiii) BUTpaTh 3 BUKOPUCTAHHSIM
MIPOMHUCIIOBOTO KOHTpOJIEpa B YMOBHUX MO3HAYEHHSAX, SIKIIO BCl MPWJIAAN Ta 3ac00u
aBTOMATH3AIII] € CJIEKTPUYHUMU.

3. Po3poOutu KOHTYp PEryJIOBaHHS PiBHA 3 BHKOPHUCTAHHSIM IPOMUCIOBOTO
KOHTpOJiepa B YMOBHHMX TIO3HAYEHHSX, SIKIIO TEPBUHHUM BUMIPIOBAILHUN
MePETBOPIOBAY PIBHS Ta BUKOHABYMI MEXaH13M PETYITIOBAILHOTO OPTaHy 3HAXOIAThCS
y BUOYXO- Ta MOKEXOHEOEe3MeUHii 30HI.

4. Po3poOUTH KOHTYp pEryJioBaHHS KOHILEHTpalii pO34YMHYy Ha BHUXOJl 3i
3MilllyBa4a 3 BUKOPUCTAHHSIM MPOMHUCIOBOTO KOHTPOJIEpA B YMOBHHX MO3HAYCHHSX,
SIKITO BCI MPUJIAIU Ta 3aCO0M aBTOMATH3AIII] € CJICKTPUIHUMU.

5. Po3pobutu KOHTYp peEryiioBaHHS IMepemnany THCKY 3 BHUKOPHUCTAaHHSIM
MIPOMHKCIIOBOTO KOHTpOJIEpa B YMOBHHX IIO3HAYCHHSX, SKIIO TMeEpenaj THUCKY
BUMIPIOETHCS 32 JIOMTOMOTOIO TIPUIIAy 3 YHI(IKOBAaHHM IMTHEBMATUYHUM CHUTHAJIOM, a
BC1 HACTYIHI IPHJIAIU Ta 3aCO0M aBTOMATU3AIlIT € JIEKTPUIHUMU.
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Huctumiina «[Iporpamue 3a0e3neyeHHs: MPOMMCIOBHX KOHTPOJIEPiB»

Teopemuuni 3anumanns

1. Xapaxrepuctuka 1 xiacudikaris tunie POU BiAnmoBigHO 10 CTaHAApTY
IEC 61131. Iepapxis POU B mpoexkTi.

2. Kopotka xapakrepuctuka MoB mporpamyBanHs [IJIK Bigmoimno g0
crangapty IEC 61131.

3. Amapartsi pecypcu [IJIK OBEH. ®ynk1iii anapaTHUx KaHaIiB BBO1y/BUBOLY
B [JIK.

4. Knacudikarist Ta HOTaris 0ITOBUX THIIB JaHUX B CEPEIOBHUIII BiMOBITHO
no crangapry IEC 61131.

5. Micue IUIK y cknaai cucremu ynpaBiiHHA. [Ipu3HaueHHs, CTpyKTypa 1
npuHumn Aii TIJIK

6. Kmacudikamis 1 HOTaIls IIJIOYMCEIBHUX THUINB JIAHUX BIJAMOBIIHO 0
crangapty IEC 61131.

7. ®opMar mpeacTaBiIEHHS IMCHOTO THUIY JAHUX BIAMOBIAHO J0 CTaHIIAPTY
IEC_61131.

8. dopmar mpencTaBiIeHHS THITIB JAaHUX I BiMoOpaXeHHS 4acy, JaTh Ta
ixHiX KoMOiHaI1i BiAMOBIAHO a0 ctanaapty I[EC 61131.

9. Cknaz Ta cTpyKTypa noOynoBu nporpamioro komruiekcy CoDeSys.

10. Peamizaris Oararo3amaunocti B cepenoBuini CoDeSys. Cratyc Ta THIU
3ajay.

11. ®opmat npeacTaBlIeHHS TIMCHOTO THUITY AaHUX BIATOBITHO JI0 CTaHAAPTY
IEC_61131.

12. Knacudikariist TumiB qanux Bianosigao o crangapty IEC 61131.

13. OcHoBHi xapakTepuctuku Ta kiacudikaiis tumis [IJIK.

14. OcnoBHi npunuunu crangapty IEC 61131. KopoTka xapakrepucTuka
CKJIQJIOBUX €JIEMEHTIB CTaHJapPTY.

15. Onepannu 1 onepatopu B MpoeKTi BiAMoOBiAHO A0 ctangapty [EC 61131.

Ilpuknaou npaxmuyHux 3a60aHb

1. V cepenoBumi CoDeSys CcTBOPUTH TPOEKT IS JBOXIO3UIIIIHOTO
peryiaropa TeMmrneparypu (0XoJ0/pKyBaua) 13 3aCTOCyBaHHsIM auckpetHoro BII Ha
Buxonai IIJIK. 3acrtocyBatu 3aTpumky crhpanpoByBaHHa BII, dxmo ymoBa
MEepEeMUKAHHS 30epiraeTbCcsi MPOTSATOM  BCTAHOBJICGHOTO 3HadeHHS. CTBOPUTH
Bi3yasizarlito nporecy. I[louamkosi oawi: perylIbOBaHUIA MMapaMeTp — TeMIiepaTypa B
Moeni Terurooominauka, BIT — Bentunsarop, 3aBaanns — 25 °C, ricrepesuc 0,2 °C. Yac
3aTPUMKH MepeMUKaHHs Sc.
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2. 'Y cepenouiii CoDeSys CTBOPUTH MPOEKT 3 TPOTPaMOI0 CUTHAJII3aIlli ITPo
BXiJI KOHTPOJIbOBAaHOTO IapaMmeTpa B 3aJaHWil Jianma3oH. BuxigHuili mpuctpiit
BKIIIOYAETHCA IpU P, —A<P<P  +A. HeoOximHo yrpumysatu BII B nmorounomy

CTaHi MPOTSITOM JIESIKOTO 4Yacy, HaBiTh SKIIO JOTiKa pOOOTH BUMAarae mepeMUKaHH.
CrBopuTH Bi3yasizallito npoiecy. Ilouvamkosi 0aui: mapameTp — TUCK (PE3UCTOP, BECh
niana3oH pesuctopa 1 kOm Biamosigae 200 xPa), ycraBka — 75 xPa, ricrepesuc — 2
kPa, BII — namna. Yac 3aTpuMKu NEPEMUKAHHS Tsa5=2 C.

3. VY cepenopumni CoDeSys CTBOPUTH TPOEKT JUIsl CUTHAMI3aIlii mpo BUXIA
mapaMmeTpa 3a HeOoOXiTHI Mexl Aiama3oHy. BuxigHuii mpucTpii BMHUKAETHCS TpU
P<P, —-Au P>P  +A.Heobxizno yrpumysaru BII B moTo9HOMY CTaHi IpOTATOM

Yo
JESKOro 4Yacy, HaBiThb SIKIIO JOTriKa poOOTH BHMarae nepeMukKaHHsi. CTBOPUTH
Bi3yautizaltito poriecy. [louamkoesi Oani: mapaMeTp — TUCK (pe3ucTop), ycraBka — 35%,
ricrepesuc — 5% (Bech Aiamason pesuctopa 1 kOwm Biamosimae 2,5 krc/cm?), BIT —
namra. Yac 3aTpUMKH MEPEMUKAHHS Tsaz=C.

4. 'V cepenouili CoDeSys CTBOPUTH MPOEKT AJisi NEPETBOPEHHS 3HAUEHHS
TUCKY B YHipiKOBaHUI CcTpyMoBuii curHajd. CTBOPUTH Bi3yalli3allilo MpOIECY.
Iloyamkosi oOani: BumiproBaHuil mapameTp — BUTpara (pe3UCTOp, BECh Jlana3oH
pesucropa 1 kOwm Bianosigae 400 y1/4), BAKOPUCTATH aHAJOTOBUI BUXI1J — CUTHAI 4—
20 MA.

5. ¥V cepenoumii CoDeSys crBoputu mnpoektr s IIIJ[-perymroBanHs 3
aBTOMaTUYHUM HamamrtyBaHHsM Ta [HIM-ynpasninasm — 2-no3uiiinum — BII
(marpiBaueM) Ha JIUCKpeTHOMY BUXOJi. 3actocyBatu 0610mioTexky PID Regulators.
CrBopuTtu Bi3yamizaiito mporiecy. [louamkogi Oawi: peryabOBaHUW IapamMeTp —
TemIiiepaTypa B Mozei tersiooominauka, BIT — TEH, ycraska — 30 °C.
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PEKOMEH/IOBAHA JIITEPATYPA
Huctumnina «Iagopmaniiini TexHos0rii Ta MporpaMmyBaHH»

1. 3yeB A.O. Kpunosa B.A., I'anon J[.A. IlporpamyBanns Ha MoBi C++ //
MeTtoauuHi BKa31BKH JUIsi BUKOHAHHS MPAKTUYHUX Ta JabopaTtopHbIX podiT — X.: Bua-
Bo «Ilimpyunux» HTY «XIlIl», 2014. 44 C.

2. 3yeB A.O. Kpunosa B.A., I'anion J[.A. Tadopmaniiinuii nomryk // Metonuusi
BKa3iBKM JJI1 BUKOHAHHS MPaKTUYHUX Ta JabopaTopHbix podit — X.: Bua-o
«ITlinpyunux» HTY «XIII», 2014. 48 C.

3. CemxBuk P. ®dynmamenrtansHi anroputmu Ha C++. Amnamiz/CTpykTypu
nanux/CopryBanss/[Tomyk: Ilep. ¢ anmi/Pobepr Cemxsuk. - K.: BumaBHUIITBO
«d1aCodr», 2001. - 688 c.

4. Axo A., Xonkpodt k., Yieman [Ixx. CTpyKTypu JaHUX Ta aNrOpUTMU.- M.
‘Bumesimc’, 2000.-384c.

5. B'epu Ctpayctpyn Moga nporpamyBannst C++.- M.: binom, 2002.-1098c¢.

Huciumiina «MeTpoJiorisi Ta 0CHOBM BUMiPIOBaHb»

1. ITpomucnoBi 3acobu aBTomaruzaiii. U.1. BumiproBanabpHi mpucTpoi : HaBY.
noci6. / A.K. ba6iuenko, B.I Tommucekuii, M.O. TlonycToB Ta iH. ; 3a pea. A.K.
baobiuenka. — X. : HTY «XIII», 2001. — 470 c.

2. OcHOBY BUMIpIOBaHb 1 aBTOMATH3AIIT TEXHOJIOTTYHUX MIPOIIECIB : MAPYY. IS
ctya. Buil. HaBd. 3aknaniB / A.K. baGiuenko, B.I Tomuucekuii, B.1. Benbma Ta iH.; 3a
pen. A.K. ba6iuenka. — X. : Bua-so TOB «C. A. M.», 2009. — 616 c.

3. Mapkun, H.C. Metpomnorus. Beenenne B cnenmansHocth / H.C. Mapkus,
B.C. Epmios. — M. : U3a-Bo cranmaptos, 1991. — 208 c.

4. TlpomucnoBi 3acobu aBTomatm3aiii. Y.2. PerymroBanpHi 1 BHKOHaBYI
npuctpoi: HaBd. 1mocid. / A.K. babiuenko, B.1. Tommuchkuit, B.C. Muxaiinos Ta iH.; ;
3a pea. A.K. ba6iuenka. — X. : HTY «XIII», 2003. — 658 c.

5. IlpakTukymM 3 METpOJOTii, OCHOB BHUMIPIOBaHb Ta TEXHIYHHUX 3acO0iB
aBToMartu3ailii: HaBY. noci6. / A.K. ba6iuenko, M.O. IToaycros, I.I'. JIucauenko Ta iH.
; 3a ped. A.K. bab6iuenka. — X. : HTY «XIIl», H®aV, 2019. — 132 c.
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JNucuumiina «Teopist indgopmamii»

1. Kypko A. M. BBenenns B Teopito iHpopmanii [Enextponnuii pecypcl:
[TociOnuk no BuBYeHHs aucuuiuiiHu «Teopis iHdopmanii» / A. M. Kypko, B. f.
Pemetnsik. — TepHoninb: TepHOMIBCHKUIN HAIIIOHATBHUM TEXHIYHUN YHIBEPCUTET 1M.
IBaHa [Tyntos, 2017 — 108 c.— Pexxum JIOCTYMY:
http://elartu.tntu.edu.ua/handle/lib/21919 9.

2. Isamenxko I1.B. OcHoBu Teopii iHpopmarii: HaBY. moci6. / [1.B. IBamenko —
Oneca: OHA3 im. O.C. Ilomosa, 2015. — 53 c.

3. Kypakoscbkwuii FO. I1. Teopis inpopmarii Ta komgyBanus: [[ligpyunuk] / FO.
I1. XKypakoscekuit, B. I1. Ilonropak. — K. : Buma mkoma, 2001.— 255 c.

4. Pewmernuxk B.f. BBenennsa B Teopito 1H(popmauii: HaBdy. mociOHUK. —
Tepromins.: TATY., 2002, — 130 c.

5. Teopis iHdopmarlii Ta koxyBaHHA : miapyuHuk as crya. BH3 / B.1. bapcos,
B.A. Kpacob6aes, O.1. Tuptumnikos ta iH. - [Tontasa: I[TontHTY, 2011. — 320 c.

Jucuumnina « Teopist aBTOMAaTHYHOT0 KepyBaHHSD)

1. Anekcanapo €.€., T'onyd O.Il. Koctenko FIO.T. ta 1n. Teopisa
apromatuyHoro ympasiinas. T.1. - X.: XJITY, 2000. - 154c.

2. AnekcannpoB €.€., Koznos €.I1., Ky3nenos b.I. ABTomatnune kepyBaHHS
PYXOMUMH 00'€KTaMU Ta TEXHOJOTTYHUMHU Tiporiecamu: [ligpyunuk y 3-x tomax. T.1.
Teopis aBTomatuuHoro KepyBanus. - X. HTY "XIII", 2002. - 490 c.

3. Tomuee IO.I. Atmac nmmd mNpoeKTyBaHHS CHCTEM aBTOMATHYHOTO
perymoBanHs: HaByanbauil nmociOHuk asig BTy3iB. - K.: MammnoOynyBanns, 1989. -
752 c.

4. Teopist aBromatuyHoro ynpasiinas: Hapd. J{ns sumis. U 1, Y2. / Iixg. pen.
A.A. BopoHoga. - M.: Buma mkosna, 1986. - 367 c.

5. beccekepcekuii B.A., Ilomo €.Il. Teopis cucreM aBTOMaTUYHOTO
perymoBanHs - M.: Hayka, 1975. - 768 c.

6. Coxonos KO.M. Komn'toTepHuii aHani3 Ta NpOEKTYBaHHS CUCTEM YIPABIIHHS:
HapuanpHuit nociOHuk. - ¥ 2-x 4. - X.: Han. aepokocm. YHiBepcuteT "XapKiBChKHIA
aiamiiauil iHCTUTYT", 2005. - YU.1: Be3nepepsHi cuctemu. - 184 c.

HNucrtumunina « HagifiHicTs i AiarHOCTYBaHHSA CHCTEM aBTOMAaTH3aliD»

1. OcHOBHM HaAINHOCTI Ta >KMUBYYOCTI CUCTEM aBTOMATHUKH: HABY. MOCIOHUK /
Kazak B.M., T.B. Asepina — K. : HAY, 2013. - 184 c.


http://elartu.tntu.edu.ua/handle/lib/21919%209
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2. Aopamouuy 0O.0O. HapifiHiCTh 1 [1arHOCTUKA TEXHIYHMX CHCTEM:
HaBYaibHOMeTOAuYHMI nociOHuk / O.0. AbpamoBuy, B.M. I'pi6os, FO.B. I'puiienko
[Ta in.]. — Kuis : HAY, 2005. — 120 c.

3. MeTonuuHi BKa3iBKM 1O BUKOHAHHS TMPAKTUYHUX 3aBJaHb 3 JUCIUILTIHH
“HaniifHicTh 1 IlarHOCTyBaHHS cucTeM KepyBaHHs Posain 1 “Anamituyni meronu
OI[IHKM IIOKA3HUKIB HAIIHHOCTI aBTOMAaTUYHHUX CHCTEM Ta IX €JIEMEHTIB i
CTYJICHTIB  CIEIaJdbHOCTI  “ABTOMATH30BaHE  YMPABIIHHA  TEXHOJIOTTYHUMHU
npouecmu’, Yki. PersoB B.O., lllytuncekuii O.I'. X.-XTYBA, 2010p., 32¢

4, MeTonuuHI BKa3iBKM /10 BUKOHAHHS MPAKTUYHUX 3aBJIaHb 3 JUCIUILIIHU

(13

“HapniifHicTh 1 JAilarHOCTyBaHHS cucTeM KepyBaHHs  Pozmin 11 Meronu
€KCIIEpUMEHTAJILHOTO OIIHIOBAHHS 3aKOHIB 1 TTOKa3HUKIB HATIHHOCTI aBTOMAaTHYHHX
CUCTEM Ta IX €JIEMEHTIB’ i CTYJEHTIB CIelialbHOCTI ‘“ABTOMaTH30BaHE Ta
KOMIT IOTEpHO- 1HTerpoBaHi TexHousorii’, Ykia. PenboB B.O., Kopcyn B.C.,

Banentunos B.B., Kynno FO.A., lllytuncekuit O.I'. X. -XHVYBA, 2012p., 24c.
Huctumnina «TexHiuni 3acodu aBToMaTH3amin

1. IIpomucnosi 3acobu apromatu3zaiiii. U.2. 3a 3ar. pea. A.K. baGiuenka / HaBu.
nocionuk. — XapkiB: HTY «XI1II», 2003. — 472 . — babiuenko A.K. Ta iH.

2. Texuiuni 3acobu aBToMaTm3arlii : HaB4.-meTo. mmoci6. / A. K. babiuenko,
M. O. Ilogycros, 1. JI. KpacuikoB, O.I'. Illlyruacekuii, I. I Jlucauenxo, FO. A.
babiuenxo, O. M. JI3eBouko ; 3a pen. A. K. babiuenka. — X.: HTY «XIIl», 2021. —
142 c.

3. IlpakTukyM 3 BHMIpIOBaHb Ta TEXHIYHMX 3aco0iB aBTOMaru3arlii / Hasu.
MeToJ. ocioH. — Xapkis: HTY «XIII», 2009. — 114 c.

4. MikponpolilecopHi 3aco0U aBTOMAaTH3allii B aBTOMAaTU30BAHUX CHUCTEMax
KepyBaHHs TexHoJoriyHMMH Tpouecamu. 3a pen. A.K. baGiuenka / Ilizpyuynuk. —
XapkiB: TOB "Boanwuit cnextp Jxi-En-I11", 2016. — 440 c.

Hucrumunina «IIporpamue 3a0e3neyeHHs: MPOMHUCIOBUX KOHTPOJIEPiB»

1. IEC 61131-3:2013 Programmable controllers — Part 3: Programming
languages [EnexTponnmii pecypc]: pPeXKHM JTOCTYITY
https://webstore.iec.ch/publication/4552 .

2. Odimiitna cropinka BupoOHuka kouTponepisB OBEH [Enextponnuii pecypc]:
pexxum noctymy http://www.owen.ua .

3. Odimiita cTopinka BupoOHuKa KoHTposepiB VIPA [Enexkrponnuit pecypc]:
pekuM poctymy http://www.vipa.com .



https://webstore.iec.ch/publication/4552
http://www.owen.ua/
http://www.vipa.com/
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4. Odiuiiina cropinka npeacraBauka VIPA Gmbh B Vkpaine, kommnanii «CB-
Anbrepay [Enextponnuii pecypc]: pekum moctymy http://www.vipa.com.ua/vipa-
ukraine/about-vipa.html .

5. Pospobnenns III13 mns mpomucioBux koutposepiB OBEH B cepenosumii

CODESYS V2.3: MetoanuHi BKa3iBKHU JJIsl IPOBEACHHS KOMIT IOTEPHOTO MPAKTUKYMY
3 kypcy «lIporpamue 3a0e3medeHHs] MiIKPOMPOIIECOPHUX CHUCTEM» ISl CTYJICHTIB
crietiasibHOCTI 151 — «ABTOMaTH3aIlisl Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJIOT1i»
neHHoi Ta 3ao4yHoi (opm HaBuaHHs / ykiand.:. IlomyctoB M. O., baGiuenko A. K.,
JIucauenxo 1. I'., JI3eBouko A. I. — XapkiB: HTY «XI1I», 2019. — 80 c. [Enexrponnuii
pecypcl]: pexuMm  goctymy  http://repository.kpi.kharkov.ua/bitstream/KhPI-
Press/43232/1/prohramy 2019 Promyslovi_kontrolery.pdf .

6. KondirypyBanuss ob6macti BBoay/BuBomy [IJIK100/TTJIK150/TIJIK154.
Hacranosa KOpUCTYyBaya [EnexTpoHHuMiA pecypc]: PEXUM IOCTYIy
https://owen.ua/uploads/81/rp_plk100-plk150-plk154 ukr 27.pdf .

7. CepenoBumie CODESYS V2.3 gna mporpamyBaHHS — MPOMHUCIOBHUX

KOHTPOJIEPIB OBEH [EnextpoHHMit pecypc]: peXKUM IOCTYILy
https://owen.ua/ua/programne-zabezpechennja/seredovyshche-programuvannja-
codesys-2-3 .

8. TlomyctoB M. O., JIucauenko I. I'., babiuenko A. K., ta in. [IporpamyBanns
koHTposiepiB VIPA B cepenoBuiii WinPLC VS5 / M. O. Ilonyctos, 1. I'. JIucauenko,
A. K. babiuenko Ta iH. : HaB4. moci6. — XapkiB : HTY «XIIl», 2018. 192 c.
[EnexTpoHHMit pecypc]: pEKUM JOCTYITY
http://repository.kpi.kharkov.ua/bitstream/KhPI-

Press/43235/1/Book_2018 Lysachenko Prohramuvannia.pdf .
9. VIPA System 100V. CPU Manual, HB100E_CPU | Rev. 15/03 January 2015,

VIPA Gmbh - 228 p. [EnekrpoHHuii pecypc]: pexuMm  JOCTyIy
https://vipa.com.ua/pdf/products/control-systems/100v/cpus/HB100E CPU 15-
03.pdf .

10. VIPA System 200V. CPU Manual, HB97E_CPU | RE_21x-1Bx03 | Rev.
14/44 October 2014, VIPA Gmbh — 68 p. [EnexTpoHHHMI pecypc]: pexXuM TOCTYITy
https://vipa.com.ua/pdf/products/control-systems/200v/cpus/HB97E _CPU 21x-
1Bx03 14-44.pdf .

11.VIPA System 300S SPEED7. CPU Manual. HB140E_CPU-SC | RE_313-
5BF13 | Rev. 12/50 December 2012 — 192 p. [EnexktponHwuii pecypc]: pekuM T0CTyILy
https://vipa.com.ua/pdf/products/control-systems/300s/cpus/HB140E_CPU-SC 313-
5BF13 12-50.pdf .

12. CepenoBuie WinPLC V5 mist mporpamyBaHHS TPOMHCIIOBUX KOHTPOJIEPIB

VIPA [EnexkTpoHHmMit pecypc]: pexUM JTOCTYITY
http://www.winplc7.com/download.php?Link=http://www.mhj-
download.de/ws7/WinPLC7-V5-046.zip&0Object=VV WS7V5 .



http://www.vipa.com.ua/vipa-ukraine/about-vipa.html
http://www.vipa.com.ua/vipa-ukraine/about-vipa.html
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/43232/1/prohramy_2019_Promyslovi_kontrolery.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/43232/1/prohramy_2019_Promyslovi_kontrolery.pdf
https://owen.ua/uploads/81/rp_plk100-plk150-plk154_ukr_27.pdf
https://owen.ua/ua/programne-zabezpechennja/seredovyshche-programuvannja-codesys-2-3
https://owen.ua/ua/programne-zabezpechennja/seredovyshche-programuvannja-codesys-2-3
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/43235/1/Book_2018_Lysachenko_Prohramuvannia.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/43235/1/Book_2018_Lysachenko_Prohramuvannia.pdf
https://vipa.com.ua/pdf/products/control-systems/100v/cpus/HB100E_CPU_15-03.pdf
https://vipa.com.ua/pdf/products/control-systems/100v/cpus/HB100E_CPU_15-03.pdf
https://vipa.com.ua/pdf/products/control-systems/200v/cpus/HB97E_CPU_21x-1Bx03_14-44.pdf
https://vipa.com.ua/pdf/products/control-systems/200v/cpus/HB97E_CPU_21x-1Bx03_14-44.pdf
https://vipa.com.ua/pdf/products/control-systems/300s/cpus/HB140E_CPU-SC_313-5BF13_12-50.pdf
https://vipa.com.ua/pdf/products/control-systems/300s/cpus/HB140E_CPU-SC_313-5BF13_12-50.pdf
http://www.winplc7.com/download.php?Link=http://www.mhj-download.de/ws7/WinPLC7-V5-046.zip&Object=V_WS7V5
http://www.winplc7.com/download.php?Link=http://www.mhj-download.de/ws7/WinPLC7-V5-046.zip&Object=V_WS7V5
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13. MeToanuHi BKa3iBKM J0 BHUKOHAHHS 1HJIUBIAYaJIbHOTO JIOMAIIIHHOTO
3aBaaHHs 3 Kypcy «lIporpamue 3a0e3neueHHs Mikpomnpouecopaux cuctem» (IEC-
nporpamyBanHs [1JIK) ans ctynentiB Hanpsmy miarotoBku 050202 «ABTroMaTtu3zaiiis
Ta KOMII FOTEPHO-1HTErPOBaHI TEXHOJIOT11» AEHHOT Ta 3a09HO01 (hOpPM HaBYAHHS /YKIIA]. :
Jlucauenxo I. T'., [TogycroB M. O., Hlytuacekmii O. I'., JIobotiko B. O. — Xapkis :
HTY «XIll», 2014. — 32 c. [EnexrtpoHHmii pecypc]: pexuM JOCTyIy
http://repository.kpi.kharkov.ua/bitstream/KhPI-

Press/44157/1/prohramy_ 2014 Prohramne_zabezpechennia.pdf .



http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/44157/1/prohramy_2014_Prohramne_zabezpechennia.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/44157/1/prohramy_2014_Prohramne_zabezpechennia.pdf
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KPUTEPII OIIIHIOBAHHS BCTYIIHOI'O BUITIPOBYBAHHSI

Ex3amenaniiinuii 6inetT QopmyeTscs 13 3 3amuTaHb OOpaHUX BHUIIAJIKOBUM

YIHOM 13 mepeniky. Ha miaroroBky Hagaetbest 1 akagemiuna rogusa (45 XBUINH).

BiamnoBial Ha 3amuTaHHS OIIHIOIOTHCS BIAMOBIIHO O KPUTEPIiB HABEJCHUX B

Tabunuil. 3arajgbHa OlliHKa BUSHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

Peiitui Ouinka . Kputepii ouiHIOBaHHS
roBa ECTS Harionan
. Ta ii bHA
OHIHKA, | o smave | ominka HO3MTHBHI HEraTHUBHI
Oamun
HHA
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90- A BixuisHo B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
100 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH NEeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTH4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, TA OTO MPAKTHYHOIO | BUKOPHUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —.BMiH}{}I J1aBati apryMepTOBaHi PO3B’SI3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiany, [0 BUBYAETHCS, Ta 1X Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i
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1 2 3 - 5
— 3HaHHS OCHOBHHX — HE3HaHHS OKPEeMHX
$pyHIaMeHTATbHUX (HenpUHIMNOBHUX) MHTAHb 3 MaTepiay;
; MO0JI0KeHb MaTepiaiy, — HEBMiHHS MOCJIiIOBHO i
60—-63 E 3“::‘”" — BMIHHS PO3B’SI3yBaTH | apryMeHTOBAHO BHCIIOBJIIOBAaTH JYMKY;
HaimpocTimi — HEeBMiHHS 3aCTOCOBYBATH TEOPETHYHI
NpaKTH4HI 3a7a4i TIOJIOKEHHS [IPH PO3B’sI3aHH1

NPAKTHYHHX 3a1a4

- — He3HAHHS OCHOBHHX
¢yHIaMEHTAJbHHUX [10J10KeHb
HaBYAJILHOIO MaTepiaiy;

— iCTOTHI MOMWJIKH y BiNOBiASX Ha
3allUTaHHS;

— HEBMiHHS PO3B’A3yBaTH NPOCTi
NpaKTHYHI 3aga4i

Hezanmosi
JIBHO

35-59 FX

— MOBHA BiICYyTHICTh 3HAHb 3HAYHO1
YaCTHHU HaBYAJIBHOTO MaTepiay;

— iCTOTHI MOMMJIKH Yy BiINOBiAAX Ha
3alUTaHHS;

- — HE3HAHHS OCHOBHHUX
(byHIaMEHTaIbHUX M0JI0XKEHb;

— HEBMiHHSA OpiEHTYBATHCS IIiJ Yac
PO3B’SI3aHHS MPOCTHX NPAKTHYHHX
3a7a4

1-34 F He3zanosi
JIBHO

Ilepesedenns nosumueHoi OYiHKU (axoeozo 6cmynHno20 6unpobY6anHs OnNA 6cmyny Ha
HaBYanHA Ona 3006ymms cmynens maecicmpa 6 wikany 100-200, 32iono Jooamxy 3 IIpaeun nputiomy
0o HTY «XIII» ¢ 2024 poyi.

CxBaJIeHO Ha 3aciZlaHHi BUEHOI pagyl iHCTHTYTY KOMII IOTEpPHOTO MOJIC/IOBAHHS MPUKJIAJHOL

¢i3uKu Ta MaTEMaTUKH.

ITpotoxoin Ne 4 Bix «23» kBiTHA 2024 p.

I'onoBa BYEHOT pafy iHCTUTYTY Onexciit JAPIH

T'onoBa paxoBoi aTectariifHoi KoMicii Onexciit JJAPIH




MIHICTEPCTBO OCBITU I HAYKU YKPAHU
HAL[IOHAJIbHUM TEXHIYHWI1 YHIBEPCUTET
«XAPKIBCBbKUM IMOJITEXHIYHUM IHCTUTY T»

HaB4ya/ibHO-HAYKOBHH IHCTHTYT

Pycnan MUT'YILIEHKO
o 2024 p.

IIPOTPAMA
IUTSL TIPOBEIEHHSI BCTYITHUX BUIIPOOyBaHb 3a paxom

TIIpH 3apaxyBaHHI Ha HABYaHHS 32 OCBITHBO-KBaJli(hiKallifHUM piBHEM «MaricTpy»
32 KOHKYPCHOIO ITPOMO3HUIII€I0 OCBITHBOI POTrpaMu:

IndopmaniiiHo-BHMIipIOBaJIbHI TeXHOJIOTIT 300py Ta 00p0o0KH JaHHX
(crenianbHicTh: 175 IndopManiitHO-BIMIpIOBaIbHI TEXHOJIOTI)

UPEKTOP iHCTUTYTY

XapkiB 2024
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MMPOT'PAMA
IUI TIPOBEIEHHS BCTYIHUX BUIMPOOyYBaHb 3a (haxoM IpU 3apaxyBaHHI HAa HABUYAHHS 32
OCBITHBO-KBaJII(PIKAIIHHUM pIBHEM «MaricTp» Ha KOHKYPCHY ITPOTO3HUIIIIO 3a
cnemianbHicTIO 175 IndopmaniiHo-BUMipIOBaIbHI TEXHOJIOTIT
(OcBitHs nporpama: «IH(popmaniiiHO-BUMIPIOBAJILHI TEXHOJIOTII 300py Ta

00pPOOKM JaHNX»)

AHOTANIA

[Tporpama po3po06JieHa y BiIMOBIIHOCTI 0 KBai(PiKAIIHHUX XapaKTEPUCTUK Ta
HaBYaJbHUX MPOTpaM 31 CrelialbHICTIO «]HPOopMaiiiHO-BUMIPIOBAIbHI TEXHOJIOT1I»
OCBITHBO-KBaJI1(DiKaIIHHOTO PIBHA MaricTp.

B mporpamy ¢axoBoro BCTymHOro ICIUTY JUIsli HaBUYaHHS 3a OCBITHBO-
npodeciiftHOI0 MIPOrpamMoro CHelIaJIbHOCTI «IHbOopMaIIHHO-BUMIPIOBAILHI
TEXHOJIOT1(» KpIM TEOPETUYHUX NUTaHb BKJIIOYEHI NPAKTUYHI 3aBJAHHSA, IO €
0azoBuMHU 1 (paxiBIIB BIAMOBIAHOI KBamiikauii Ta coemiaigbHocTi. KoxkHe 3
€K3aMEHallHUX 3aB/IaHb BKJIIOYA€ KOMIUIEKC TEOPETUUHHUX MUTaHb 3 PI3HUX PO3/LIIB
JUCLUIUIIH, 3aCBOEHMX I/l Yac HAaBYaHHS 3a OCBITHHO-MPO(ECIHHOIO MpOorpamoro
OakanmaBpa 31 cnemianbHOCTI 175 IH(oOpMaIiiiiHO-BUMIPIOBAIbHI TEXHOJIOTIT Ta
CIIOPITHEHUX CHEIIaTbHOCTEH.

Meroto icnuTy € oOliHKa 0a30BOr0 piBHS 3HaHb, yMiHb Ta 3JaTHOCTEH iX
3aCTOCYBaHHS y MalOYyTHIX CIEIIaIiCTIB 3 METPOJIOT1I Ta BUMIPIOBAIBLHOT TEXHIKH, K1
MOBUHHI MPOAEMOHCTPYBaTH KOMIIETEHIIIl, IO BIJNOBIAAIOTh BUMOTaM OCBITHBO-
KBai(ikamiitHOT XapakTepUCTUKH, a came: BOJIOAITH METOJIMKAMU TPOBEICHHS
BUMIPIOBAJIbHUX E€KCIIEPUMEHTIB 1 BUIPOOYBaHb Ta METPOJIOTIYHOTO KOHTPOJIO 32
BUKOPUCTAHHSM 1 CTaHOM 3ac00iB BUMIPIOBAHHS, 3HATU CTaH/IApPTH, Ta HOPMATHBHI
Marepialid 3 METPOJIOTIYHOIro 3a0e3nedeHHs 3ac001B BUMIPIOBAIBHO M TEXHIKH, iX
TEXHIYHI XapaKTEPUCTUKH, TMPU3HAYCHHS 1 MPUHIMIN 3aCTOCYBAaHHS, METOIH
BUKOHAHHSI BUMIPIOBaHb, MOPSIOK BeACHHS (DOHIY CTaHMAPTIB, K1 PErIaMEHTYIOTh
METOJIM 1 3ac00M MepeBIpPKU, OCHOBH €KOHOMIKH, OpraHizailii BUpOOHUIITBA, OCHOBU
3aKOHOJIAaBCTBA PO TMPaIli0; MAaTH CYYacHI ySBJICHHS MPO NMEPEIOBUN BITUM3HIHUMA Ta
CBITOBUHM JOCBIJlT 3 3aKOHOJAaBYOi, TEOPETHMYHOI Ta MPAKTUYHOI METPOJIOTii; MaTH
PO3yMIHHS OCHOBHHUX TIOJIOKEHb METPOJIOTil; (I3MYHUX OCHOB TEPETBOPCHHS
BUMIpIOBaIbHOI 1H(OpMaIlli, mpuHIUITB PpoOOTH 3aC00IB BUMIPIOBAIIBHOI TEXHIKH,
METOMIB JOCIHIKEHHSI 3aC00IB BHUMIPIOBAIBHOI TEXHIKM 3 METOI0 BHU3HAYEHHS iX
METPOJIOTIYHUX XapaKTEPUCTUK, OCHOB TE€OPii CUCTEM, MPUHITUIIIB (YHKIIOHYBAHHS
Ta PO3BUTKY CKJIQJHUX CHUCTEM, METOIB Ta 3aco0IB CydacHUX i1H(opMaIiiHux
TEXHOJIOT1i; MaTH HABUYKMA B BUKOPHUCTAHHI KOMI ‘FOTEPHOI TEXHIKM Ta Cy4aCHOIO
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IPOrpaMHOro 3abe3neyeHHs A1 BUPIIIEHHS 3a/1a4 IPOEKTYBAHHS Ta MOJIEIIOBAHHS
3ac00iB  BHUMIPIOBJIBHOI TEXHIKM 1 ONpAIfOBaHHS JIaHUX BHUMIPIOBAJIBHUX
EKCIIEPUMEHTIB, BUKOPUCTOBYBATU MpOQeciifHO-po(diabHI 3HAHHSA Ta MPAKTHYHI
HAaBUYKW Ui BUPIIICHHA 3aJa4 MPAKTUYHOI METPOJIOTii, YHpPaBIiHHS SKICTIO
BUPOOHUIITBA, peali3yBaTH Ha MPAKTUI[l CHCTEMY MOHITOPUHTOBHX MOCIIIKEHb Y
cdepi crangapTu3ailii, cepTudikarlii Ta MEHEIKMEHTY SIKOCTI MPOIYKIIii Ta TMOCIYT;
IIPOBOJIMTH CUCTEMHMH aHaji3 Ta CHHTE3 3aco0lB BHUMIPIOBAJIBLHOI TEXHIKH, MAaTH
YMIHHS ¥ HaBUYKH Yy pPO3poOIli, BIPOBAIPKEHHI Ta YJIOCKOHAJICHHI CHCTEM
MEHE/DKMEHTY  SIKOCTI, BIPOBA/DKEHHI MPABOBUX Ta HAYKOBUX IMPUHIUIIB
CTaHmapTHu3alii; mnpodeciiHO BOJOMITH METOAMKAMH Ta Cy4YaCHHMHU 3aco0aMu
iHGOpMaIIHHUX TEXHOJOTIM MPOEKTyBaHHS, MOJEIIOBAHHS Ta aHajii3y CKIAIHHUX
00‘€KTIB; 3JaTHUM PO3POOJSATH HOBI METOAM Ta 3acO0M BHUMIPIOBAHHS; YMITH
aHaJ13yBaTH HAyKOBUM PiBEHb BUPOOHMIITBA, aIANTYBATUCA JO 3pOCTAIOUYMX MOTOKIB
1H(dOopMaIlii, HACJI1JIKIB HAYKOBO-TEXHIYHOTO MIPOTpPeECy.

3MICT ITPOI'PAMU
[Tepenik HaBYAbLHUX OUCIUIUIIH, MaTepiall SKUX MICTUTHCS B €K3aMeHAaI[IHHUX
3aBIAHHSIX:
1. Indopmaruka.
Mikpo- Ta HAaHOEJEKTPOHIKA.
EnexTpoHHi e1leMeHTH y BUMIPIOBAJIbHIN TEXHIII.
OcHOBHU METPOJIOTIi Ta BUMIPIOBAIBHOI TEXHIKH.
[HdopMaliitHi TEXHOIOTIT Ta TEXHIYHI BUMIPIOBAHHS.
AHanoroBi BUMIpIOBaJIbHI IPUIIA]IH.
Hudposi BUMiproBaIbH1 MPHUIIAIN.
OCHOBHM MIKpOIIPOLIECOPHOI TEXHIKH.

©ONDU A ®WN

. [adopmartifino-BUMiprOBaIbHI KOMIUICKCH.

10 Meroau BUIpOOYBaHHS TPOIYKITIi.

11.CAIIP 3aco6iB BUMipIOBaHHS.

12.0OcHoBu cTangapTuzariii Ta ceprudikariii.
13.0OcHoBU 3a0€3MeUeHHS €THOCTI BUMIPIOBAHb.

14 MonemroBanus Ha EOM.

15.Bctyn B T€opito CUCTEM.

16.MeTtponoriune 3a0e3neueHHs 3aco01B BUMIPIOBAHHS.

Opranizaiis BCTYIHOTO BUIPOOYBaHHA 3JIWCHIOETHCA  BIAMOBIIHO 0
MOJIOKEHHSI TIPO MpUHMaIbHy KoMmicito HailioHampHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBChbKUH MOJITEXHIYHUM IHCTUTYT».



HEPEJIIK 3AIIMTAHD JJI51 BCTYIIHOI'O BUITPOBYBAHHS

1. Inpopmaruka

1.1 CyvacnHa oGuncitoBaIbHa TEXHIKa, eTanmu po3BUTKy EOM. Y3aranpHeHa
ctpyktypa EOM. @yHKIliOHaIbHE PU3HAYEHHS] OCHOBHHUX MPUCTPOIB.

1.2 IIporpamue 3a6e3nedyenns cydacuux EOM. Knacudikariis, Bu3HaueHHS,
ocHOBHI ¢yHkIli. Cy4yacHi onepalliifHi CHCTEMH.

1.3 Onepariitna cuctema Windows. Ctpykrypa Windows, npu3HadeHHs
OCHOBHHX KOMITOHEHTIB Ta OCHOBHI 1X (PYyHKIIIi.

1.4 daiinosa cuctema. OcHOBHI TOHATTS: DailnoBi MEHEIKEPH.

1.5 MoBu nporpamyBanHs. Etanu po3B'sa3anHs 3a1a4 3a gornomororo EOM.

1.6 Anroputm 1 iioro BaactuBocTi. CriocoOu onucy anroputmy. TUIIOBI
CTPYKTYPHI €JIEMEHTH aJTOPUTMIB.

1.7 Tunu gaHux Ta ix 3actocyBaHHs. CTPyKTypOBaH1 TUIIH JaHUX Ta iX
yTBOpeHHs. MacuBU JaHMX, BA3HAYEHHSI, OCHOBHI IPUHLIMIIKA 0OPOOKH MacUBIB Ha
EOM.

1.8 Onepatopu ynpasiinHsa B MOBi niporpamyBanHs C/C+ +. [IpusnayeHHs.
Bunu oneparopiB ynpaBiliHHS.

2. MiKpo- Ta HAaHOEJIEKTPOHIKA

2.1 OcHOBHI TOHATTS TEOPIi €IEKTPOIMPOBITHOCTI HAMIBITPOBIAHHUKIB.
EnexTpoHHO-1ipKOBHI p-N-TIepexi.

2.2 TlpunHIun poO0TH, OCHOBHI XapaKTEPUCTUKH, PEKUMHU pOOOTH, BUIIU
JOIB.

2.3 [IpuHimn poOOTH, OCHOBHI XapaKTEPUCTUKH, PEKUMHU pOOOTH, BUJIU
O1MOJIIPHUX TPAH3UCTOPIB.

2.4 ITpuHIMn poOOTH, OCHOBHI XapaKTEPUCTUKH, PEXKUMHU pOOOTH, BUIU
MOJIbOBUX TPAH3UCTOPIB.

2.5 lionHi kIro4i, 00OMexxyBadui.

2.6 IlincunroBaui Ha OIMOJIIPHUX TA MOJTHOBUX TPAH3UCTOPAX: CXEMU
BKJIFOUCHHSI, PU3HAYCHHS €JIEMEHTIB, MMOPIBHSIBHI XapaKTEPUCTUKHU, PI3HOBHUJIH.

2.7 Nudepenmianpuuii macwioBad. CTpyMOBe J3€pKalo.

3. EJIeKTpOHHI eJIeMeHTH Y BUMIPIOBAJIbHIM TeXHili

3.1 JlaliTe BU3HAUCHHS 17I€aIbHOTO ONEPaIIfHOrO MiACUIIOBaYa.

3.2 SIxi mapaMeTpu OnepauiifHoro miCUIOBaya 3yMOBIIOIOTh A JUTUBHY
CKJIa/IOBY MOXHOKH.

3.3 SIki mapaMmeTpu omepaliifHoOTo MiICHII0BaYa 3yMOBIIIOIOTh
MYJBTUIUTIKATUBHY CKJIQJ0BY OXUOKHU?
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3.4 SIxi maTemMaTU4HI onepallii MOXKyTh OyTH BUKOHAaHI CXeMaMH Ha
omepariifHuX MiJICUIroBaYax?

3.5 SIx BU3HAUMTH CMYTY IIPOITyCKaHHS MMiICUJIIOBaYa Ha OmepariiHoMy
TIICHITIOBAY1 SKIIO 33/1aHa YaCTOTHA CKJIAIOBA TOXUOKH ITiICUIICHHS?

3.6 Buau 3BOPOTHOIO 3B‘SI3Ky Ta HOTO BIUIMB HA XapaKTEPUCTHKU
MiJCHIIOBaya.

3.7 ApudmeTnyHi Ta JOT14HI OCHOBH HU(GPOBOT TEXHIKH.

3.8 Kombinarriini npuctpoi nudgpoBoi TexXHiKu. MiHIMI3aIlis JOTTYHUX
byHKIIIH.

3.9 TlocninoBHicHI pUcTpoi 1M POBOT TeXHIKK. Tpurepu, kaacudikaris Ta
MPUCTPOI Ha X OCHOBI.

3.10 Perictpu. Knacudikarrisi, mpuHIMIN TOOYI0BH.

3.11 JliynnpHuknd. Buay muynibHUKIB Ta exeMenTHa 0a3a. CHHTE3 TYMILHUKIB

4. OCHOBH MeTPOJIOTii Ta BUMIPIOBAJILHOI TEXHIKHU

4.1 OcHOBHI €JIeMEHTH TIPOLIeCy BUMIPIOBaHb. 3arajibHi MUTaHHS BUMIPIOBAaHb
EJEKTPUYHUX BeTuYrH. OCHOBHI MOHATTS Ta BU3HAYCHHSI.

4.2 IloxuOka BuMiproBaHHs. Ha3BiTh 03HaKH Ki1acuikailii HOXuOOK
BUMIpPIOBaHb.

4.3 MeTonu BUMIpIOBaHb. 3acoOu BUMiproBaHb (3B).

4.4 XapakrepucTtuku 3B eNeKTpUYHUX BEJIMYHH.

4.5 [ToxubOku BUMIpIOBaHb Ta 3ac001B BUMIPIOBaHb. P13HOBUIM TOXUOOK 3a
JHKEpesIoM BUHUKHEHHSI, 32 3aKOHOMIPHICTIO iX 3MIHIOBaHHSI.

4.6 TlepeniuiTh MOKAa3HUKH SIKOCTI BUMIPIOBAHb 1 IalTe X BU3ZHAUCHHS.
[TosICHITH IOHSATTS HEBU3HAYEHOCTI BUMIPIOBAHb.

4.7 Ha3BiTh NpUYMHM 1 HABEAITh MPUKIAIA METOJAUYHUX TTOXUOOK PSIMUX
BHUMIPIOBaHb.

4.8 JlaiiTe MOHSTTS, MOSCHITH (PI3UYHY CYTh Ta BKaXKITh 00JIACTI 3aCTOCYBaHHS
AMOBIPHICHUX 1 CTATUCTUYHUX XapAKTEPUCTUK MOXHUOOK BUMIPIOBAHb. Y YOMY iX
BiJIMIHHICTb?

4.9 Slxomy po3moaiTy pe3yiabTaTiB 1 MOXUOOK BUMIPIOBAHB BiIA€THCS
nepeBara B MPaKTHUI[l BUMIPIOBaHb 1 4OMY?

4.10 SIx BU3HA4YalOTh TPAHUII JOBIPUOTO IHTEPBATY pe3yJIbTaTiB (MTOXHUOOK)
BUMiptoBaHb? HaBesiTe npukiaam.

4.11 Ha3BiTh ¢popmu (criocoOM) MOJIaHHA PE3yIbTaTiB BUMiptoBaHb. HaBeniTh
MIPUKIIAIH.

5. IndopmaniiiHi TeXHOJIOTII Ta TEXHIYHI BUMipIOBAHHS
5.1 PeocratHi BUMiprOBaJIbHI MIepeTBOPIOBayi. Buau, xapakrepucTuku
NIEPETBOPEHHS, CXEMH i IKITIOYCHHS.
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5.2 TeH30pe3UCTUBHI BUMIPIOBAJIbHI TIepeTBOpIoBayi. Buu,
XapaKTePUCTHKH ITEPETBOPEHHS, CXEMU T IKITFOUEHHS.

5.3 Tepmope3nucTuBHI BUMIpIOBaJIbHI MepeTBOpIoBayl. Buau, XxapakTepucTHKu
MIEPETBOPEHHS, CXEMH ITiIKITIOYCHHS.

5.4 InayKkTHBHI BUMIPIOBaNIbHI MIepeTBOpIOBayi. Buau, xapakrepucTuku
MIEPETBOPECHHS, CXEMH M1 IKITIOYCHHS.

5.5 €mHICHI BUMIPIOBaJIbHI MEPETBOPIOBaYl. Buau, XapakTepuCTUKH
NIEPETBOPEHHS, CXEMH ITiKITIOYCHHS.

5.6 TepmoenekTpuyuHi BUMIpIOBaJIbHI MIEpETBOPIOBadi. BUH, XapakTepuCTUKH
MIEPETBOPEHHS, CXEMH M1 IKITIOYCHHS.

6 AHaJji0oroBi BUMipIOBAJILHI NPHJIAAH

6.1 CriocoOu 3a1aHHs KJIaciB TOYHOCTI Ta iX MO3HAYEHHS Ha NIPUIIaax.

6.2 CyTHICTh aIUTUBHOI IOXUOKH Ta JpKepena ii BUHUKHEHHS. XapaKTep
POsIBY, METO/IM YPAXyBaHHS T4 BUKJIIOYCHHS.

6.3 CyTHICTh MYJIbTUILTIKATUBHOT OXMUOKHU Ta JpKepesa i BHHUKHEHHS.
XapakTtep nposiBy, METOIM YPAXyBaHHS Ta BUKIFOYECHHS.

6.4 CriocoOu po3MIMPEHHS MEK BUMIPIOBaHHS aMIIEpMETPa MOCTIMHOTO
ctpymy. Jlxepena noxuOokK nmpu BUKOPUCTAHHI TAHUX CIIOCO01B.

6.5 CriocoOu po3MIMPEHHS MEX BUMIPIOBAHHS aMIIEPMETPa 3MIHHOTO CTPYMY.
JI>xepena moXuOOK MPH BUKOPUCTAHHI JIAHUX CIIOCOOIB.

6.6 CriocoOu po3MIMPEHHS] MEK BUMIPIOBaHHS BOJBTMETPA MOCTIMHOI HATIPYTH.
JI>xepena mOXUOOK NP BUKOPUCTAHHI JIAHUX CIIOCOOIB.

6.7 CriocoOu po3MIMPEHHS MEK BUMIPIOBAHHS BOJILTMETPA 3MIHHOI HAIIPYTH.
JI>xepena mOXMOOK MpH BUKOPHUCTAHHI IaHUX CIOCOOIB.

6.8 3HaliTH MOMUJIKY Y BUCJIOBI: ""BUMIPIOBAJIbHUI TpaHCc(hopmMaTop CTpyMy,
BUMIPIOBaJIBLHUI TpaHC()OpMATOp HANIPYTH, MAra3uHHUNA MICT TOCTIHHOTO CTPyMy Ta
EJIEKTPOIMHAMIYHUHN (ha30METp € aHAJIIOTOBUMH 3ac00aMi BUMIPIOBaHHS".

7. lndpoBi BUMiprOBaJIbHI NPpUIAAH

7.1 B yomy mosisirae mpornieypa JUCKpeTH3allii, ii HacHiIKu Ta BU3HAYCHHS
1HTEepBaTy JUCKPETU3ALIIi?

7.2 I1lo Take KBaHTYBaHHS CUTHaNY? SIK BUBHAYA€ThCSA 3HAUEHHS
kBaHTOBaHOTrO curHany? [Toxubka KBaHTYBaHHS.

7.3 B yomy nosisirae upoBUil METOJT BUMIPIOBAaHHS YaCOBUX 1IHTEPBAJIIB?

7.4 TlopiBHs#TE Mk CO00TO 32 CYTHICTIO ITU(POBI METOM BUMIPIOBAHHS
MUTTEBHUX Ta CEPEAHIX 3HaYEHb YaCTOTH.

7.5 JlaiiTe XapakTEPUCTUKY BIJOMHM BaM METO/IaM aHAJIOTO-IIU()POBOTO
NIEPETBOPEHHS.
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7.6 B domy monAraroTh iepeBaru Ta HeJOJIIKA BOJIBTMETPA IBOTAKTHOTO
IHTEerpyBaHHS?

7.7 Ha oMy IpyHTYIOTBCSI YaCOIMITYJILCHI METOM BUMiPIOBAHHSI
3ocepemkennx napametpis R, L, C?

7.8 OcobmmBOCTI MOOYA0BH HU(PPOBUX MOCTIB 3MIHHOTO CTPYMY.

8. OcHOBH MIKpPONPOLIECOPHOI TEXHIKH

8.1 OcHoOBHI nIepeBarv BUKOPUCTAHHS MIKPOKOHTPOJIEPIB B IIUGPOBiH
€JICKTPOHIIIL.

8.2 [IpuHIMIH MPOEKTYBAHHS EIEKTPOTEXHIYHUX IPUCTPOIB Ha 6a3i
MIKpPOKOHTPOJIEPIB.

8.3 IlpuHuunu po3poOKU anapaTHOro 1 MPOrpaMHOIo 3a0€3MEUCHHS CXEMU
KOMYyTalli KaHaJIIB.

8.4 AnroputM, 1110 BUKOPUCTOBYETHCS TP MOOY10B1 IU(PPOBOTO BiITIIKOBOTO
IPUCTPOIO.

8.5 Oco6uBi pexxuMu QYHKIIOHYBaHHS MiKPOKOHTpOJIEPIB. IX Mpu3HauYeHHs.

8.6 CtpykTypa il IpuHIMIHN pOOOTH LEHTPAIBLHOTO MPOLIECOPHOTO €IEMEHTa
(ra mpukiaaai MK AT89S51).

8.7 Ctpykrypa noptiB MKS51. ITpuHimnm pyHKIIOHYBaHHS.

8.8 [Ipunnumm modya0BU €IEKTPOHHUX MPUCTPOIB 3 BAKOPUCTAHHIM
"rHyuKoi" noriku Ha ocHOBI MKS51.

8.9 Cxema crniofyKu, IpUHIIUI pOOOTH 1 MporpaMHe 3a0e3nedeHHs KiaBiaTypu
3 Bukopuctanisim MKS51.

8.10 Cxema minximroueHHs aemudparopa i pericrpa 3cyBy 1o MK51.
[IpuHuun po6oTH i nporpamHe 3a0e3MeueHHs.

8.11 Cxema minkmrouennst ALIT no MKS51. Tlpunuun poGoTH it nporpamue
3a0€3MeUeHHs.

9. IndopmaniiiHO-BUMIPHOBAIbHI KOMILUIEKCH

9.1 TunoBa cTpykTypa iHpOpMaIliifHO-BUMIPIOBAJIHLHOTO KaHATY.

9.2 V3aranpHena ctpykrypHa cxema IBC. [IpuzHaueHHs eneMeHTiB.

9.3 Po3kpuTH MOHATTS NPUCTPOIO, IO YHIPIKYE y CKiIai iHPopMaLIiHO-
BUMIPIOBAJIBHOI CUCTEMH.

9.4 Jlatn xapakTEepUCTUKY KOMIEHCA[IMHUM BUMIPIOBAILHUM
epeTBOPIOBaYAM.

9.5 Knacudikaris intepdericiB iHhOpMaIitHO-BUMIPIOBAILHUX KaHAIB.

9.6 ExcriepuMeHTanbHE BUSHAUYCHHS METPOJIOTIUHUX Xapaktepuctuk IBC.

9.7 JlaTn BU3HAYECHHS 3aBa103aXUIIEHOCTI BUMIPIOBAIBHOTO KaHATY.

9.8 Kimacudikartiist CHCTEM TEXHIYHOT J1arHOCTHKH.
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10. MeToau BUNIPOOYBAHHSA NMPOXYKILiL

10.1 BunpoOyBaHHs TPOMKCIIOBOT IPOAYKIIi: BUAU BUIPOOYBaHb,
TJTaHyBaHHS Ta 00poOKa pe3ynbTaTiB.

10.2 MaTemaTuyHi MOJIEN1 CTATUCTHYHOI OOPOOKHU MEPBUHHUX JAaHUX MPH
BUMIPIOBAHHSX Ta BUMIPOOYBAHHSX: OI[IHIOBAHHS TApPaMETPIB Ta PO3MOALTY
HMOBIPHOCTEH, TUCTIEpCHUH aHalli3 (paKTOPHOTO BILTUBY, TECTH HA 3HAYYIIICTb.

10.3 IloHATTS perpeciiiHoro aHajizy MepBUHHUX JaHUX: KOPEAIlisl, pIBHIHHS
perpecii, 3aJIUIIKOBa JUCTIEPCIS.

10.4 JliniiiHi mepeTBOPEHHS BUMAKOBUX BEIUYHMH: PO3PAXYHKH YHCIOBUX
XapaKTEPUCTHK Ta 3aKOHY PO3MOALTY HMOBIPHOCTEH (PYHKIIIT IEPETBOPEHHSI.

10.5 BumnaakoBi IpoIecH: CTalioOHApHICTh, €proIUYHICTh, aBTOKOPEIISIIiiHA
(yHKILIS, CIEKTpaIbHA UIUIBHICTb.

10.6 CtanaapTHI 3aKOHU PO3MOALTY HMOBIPHOCTEM.

10.7 BunagkoBi moXuOKM BUMIPIOBAHHS: OIlIHKA YMCJIOBUX XapaKTEPUCTUK,
nepeBipKa Ha HOPMAJIBHICTh PO3MOILUTY UMOBIPHOCTEN, BUKOPUCTAHHS
0araToKpaTHUX BUMIPIOBaHb JIJIsl 3SMEHIIEHHS AUCTIEPCIi.

11. CAIIP 3ac00iB BUMipIOBaHHS

11.1 ®ynkuionansHi MokUBOCTI Ta cTpykrypa CAIIP PCAD.

11.2 Ctpykrypa pobouux ¢aitniB npoekry B CAIIP PCAD.

11.3 Pobota 3 610mi0oTekamu kommnoneHnTis B CAIIP PCAD.

11.4 Anroput™m cTBOopeHHs cxeMu enekTpuuHoi npuHuunoBoi B CAIIP PCAD.
11.5 Anroput™m po3pooku apykosanoi miatu B CAIIP PCAD.

12. OcHoBHu cTanaapTusauii ta ceprudikaumii

12.1 OcHOBHI BIZOMOCTI PO cepTU(IKALI0 NPOAYKIIIIO: MOTUBM BUHUKHEHHS
ceprudikamii B Ykpaini. ll{o Take "ceprudikanis"? 3 sskor0 METOI0 BOHA
POBOUTHCS?

12.2 o Take "ceprudikar BiamoBigHOCTI", "3HAK BiAMoBiAHOCTI", ""cXema
ceprudikamii"? 3HaKu BIAMOBIAHOCTI YKpaiHu.

12.3 HaBectu cTpykTypHY cxemy [lepkaBHoi cuctemu ceprudikarii
YkpCEIIPO. Ilepeniuntu ocHOBHI QyHKIIT [{epKcrnoxKUBCTaHIAPTY B LI CTPYKTYPI.

12.4 BusHauTe pojb CUCTEMHU TEXHIUHOTO PETYJIIOBAHHS B CUCTEMI YIIPaBIIHHS
AKICTIO.

12.5 Ceprudikaiiisi cucTeM YIpaBJiHHS SKICTIO Ha BIMOBIIHICTh CTAHIAPTY
1SO 9001.

12.6 BusnauTte KOMITIEKC MTpaBUI Ta MOJI0KeHb HationansHOT cuctemu
cTaHAapTu3alii Ykpainu. B akux 1oKymMeHTax BOHHM BUKJIAJICHI?

13. OcHoBH 3a0e31eYeHHS €JHOCTI BUMIPpIOBaHb
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13.1 MixHapoHa cucTeMa OJUHULb (PI3UYHUX BEITUYHH.

13.2 OcHOBHI 1 JOJATKOBI OAUHUII cucTeMu Sl.

13.3 3acobu BuMiproBaHb. MeTpOJIOTi4HI XapaKTEPUCTUKHU 3ac001B
BHUMIPIOBaHb.

13.4 MHOXHUKY 1 IpeiKCH A7l YTBOPEHHS JECATKOBUX KPATHUX 1 YACTKOBHUX
OJIMHHUIIH TA iX HAMEHYBaHHSI.

13.4 Knacudixkariiss BumiproBatb. [IOHSTTS Ipo SAKICTh BUMIPIOBAHb.

13.5 IToBipka 3aco0iB BUMIPIOBAHb.

13.6 Illo Take €1HICTh BUMIPIOBaHb 1 YOMY ii MOTPIOHO 3a0e3MeuyBaTH.

14. MoaemoBannsa na EOM

14.1 HaBeniTh nepesnik mapaMeTpiB, 3aJJaHHA IKUX, HEOOXI1JTHO 1JIs1 KOPEKTHO1
noOyJ0BU aKTUBHOTO (pisibTpa Yebumiera BEpXHiX YacTOT.

14.2 HaBeniTh nepenik mapaMeTpiB, 3aJlaHHS IKUX, HEOOX1THO J1JIs KOPEKTHOT
noOy0BH aKTUBHOTO cMyroBoro giibTpa barrepsopra.

14.3 YV nporpamuomMy cepenoBuiiii MS10 BU3HAYUTH CIIEKTPAIBHUHN CKIIa]l
NEePIOIMYHOTO CUTHAIY 3a JIOMIOMOT0I0 IHCTPYMEHTIB MeHI0 «Analisis». Onucatu
MOCJIIIOBHICTb 11 JUIS OJ€pKaHHS pe3yibTaTy B TaOIM4YHIN QopMi.

14.4 Onepxatn AUX niacHIIOBAIBHOTO KACKaAy 3a IOMNOMOTOK 1HCTPYMEHTIB
MeHI0 «Analisis» y nmporpamuomy cepeaopuiii MS10. Onucatu nociaijoBHICTh i
JUTSL OJIEp>KaHHS pe3yibTaTy y BUTIIAI rpadika.

14.5 Koedimient nepenayi kackaay ctaHoBuTh 200 1b, sskoMy uuciy B
JHIAHINA KAl BIIMOBIIA€ 1€ 3HAYCHHS?

15. Beryn B Teopiro cucrem

15.1 Buznauenns noHsATTA "cuctema'. 3aKOHOMIPHOCTI LIJTICHOCTI,
1€papX14HOCTI, ICTOPUYHOCTI.

15.2 3akoHomipHOCTI (POpMYBaHHS 1€pAPXIYHUX CTPYKTYP CUCTEM YIPABITIHHS.

15.3 ®ynkuii koopAauHaIli cucteM ynpaiinas. [Ipukiaaum koopauHaiiii.

15.4 Metop arperatyBaHHs sIK OCHOBa pO3POOKH KOMIUIEKCIB TEXHIYHUX
3ac00iB.

15.5 TToHATTS CyMiCHOCTI TeXHIYHUX 3ac00iB. [lapameTpuuHi psau BUpOOiB.

15.6 Cucrtema ynpasininns. CTpykrypa cuctemu. [I[puHINI 30BHIIIHBOTO
JOTIOBHEHHS.

15.7 3agadl Moaer0oBaHHA CUCTEM. METOIU MOJIETFOBAHHS.

16. MeTtpoJioriune 3a0e3ne4eHHs 3ac00iB BUMipIOBaHHA

16.1 CtpykTypa METPOJIOTIYHOI CITyk0U YKpaiHu.

16.2 HopmoBaH1 METPOJIOTIUHI XapaKTEPUCTHUKH 3aCO01B BUMIPIOBAHb
16.3 CranmapTHi METOIM MOBIPKU 3aC001B BUMIPIOBaHb.
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KPUTEPIi OIIIHIOBAHHS BCTYIIHOI'O BUITIPOBYBAHHSI

Ex3amenaniiinuii 6inetT QopmyeTscs 13 3 3amuTaHb OOpaHUX BHUIIAJIKOBUM

YIHOM 13 mepeniky. Ha miaroroBky Hagaetbest 1 akagemiuna rogusa (45 XBUINH).

BiamnoBial Ha 3amuTaHHS OIIHIOIOTHCS BIAMOBIIHO O KPUTEPIiB HABEJCHUX B

Tabunuil. 3arajgbHa OlliHKa BUSHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

Peiitui Ouinka . Kputepii ouiHIOBaHHS
roBa ECTS Harionan
. Ta ii bHA
OHIHKA, | o smave | ominka HO3MTHBHI HEraTHUBHI
Oamun
HHA
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90- A BixuisHo B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
100 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH NEeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTH4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, TA OTO MPAKTHYHOIO | BUKOPHUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —.BMiH}{}I J1aBati apryMepTOBaHi PO3B’SI3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiany, [0 BUBYAETHCS, Ta 1X Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i
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1 2 3 - 5
— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
$pyHaamMeHTAIBLHHX (HeNMPHHLMIIOBHX) MUTAHb 3 MaTepiaiy;
: M0JI0KeHb MaTepialy, | — HEBMiHHS NOCTIZ0OBHO i
60-63 E sl T BMiHHS PO3B’SI3yBaTd | apryMeHTOBAHO BHUCIIOBIIIOBATH TYMKY;
- HainpocTimi — HEBMIHHS 3aCTOCOBYBATH TEOPETHYHI
NpaKTHYHI 3aga4i IIOJIOXKEHHS TIPU PO3B’3aHHI

NPpAKTHYHHX 3aJ1a4

- — HE3HaHHS OCHOBHHX

(pyHIaMeHTAJBLHHUX M0JI0KeHb

Reiids HaBYAIBHOTO Matepiaiy; s
s — iCTOTHI MOMMJIKH Yy BIAMOBIASAX Ha

3aMUTaHHS,

— HEBMIiHHS PO3B’A3yBaTH MPOCTi

NpaKkTHYHI 3aga4i

35-59 FX

— [IOBHA BiICyTHiCTh 3HAHb 3HAYHOL
YacTHHU HaBYaJBbHOTO MaTepiaiy;

— iCTOTHI MOMHUJIKH Y BiINOBiIIX Ha
3alUTaHHS,

- — HE3HAHHS OCHOBHHUX
(byHIaMeHTaNbHUX TOJI0XKEHE;

— HEBMIHHS OPIEHTYBATHUCS ITiJ] Yac
PO3B’SI3aHHS MPOCTHX NPAKTHYHHX
3a1a4

1-34 F Hesanosi
JIGHO

Ilepesedennss no3umusHoi OYiHKU haxo8020 6cmMynHo2o0 6unpobyeanHs ONs 6cmyny Ha
Has4yauus 01 3006ymms cmynens mazicmpa 6 wkany 100-200, 32iono Jooamxky 3 Ilpaeun nputiomy
0o HTY «XI1I» 6 2024 poyi.

CxBaJieHO Ha 3aci/laHHi BUCHOI pajiy iHCTUTYTY KOMII'IOTEPHOrO MOJEIOBAHHS MPHKJIATHOI

¢i3uku Ta MaTEMaTHKH.

ITporoxon Ne 4 Bix «23» xBiTHs 2024 p.

['onoBa BUEHOT pagy iIHCTHUTYTY

I'onoBa ¢axoBoi aTectaniiHOl KoMicii




MIHICTEPCTBO OCBITU I HAYKU YKPAHU
HALIIOHAJIbHUM TEXHIYHUI VHIBEPCUTET
«XAPKIBCBbKUM IMTOJITEXHIYHUM IHCTUTY T»

HaByabHO-HayKOBHH iHCTHTYT

KOMII’I0OTEPHOI0 MO/Ie/II0BAHHSL, IIPHKJIAAHOI (PI3HKH TAa MATEMATHKH

Pycnan MUT'YILIEHKO
oz 2024 p.

IMPOT'PAMA
IUIsl IPOBEIeHHsI BCTYITHUX BUIIPOOYBaHb 3a (paxom

TP 3apaxyBaHHI Ha HAaBYaHHS 3a OCBITHBO-KBalli(hiKaLlifHIM piBHEM «Marictpy»
3a KOHKYPCHOIO ITPOMNO3HUIII€I0 OCBITHBOI IPOTPaMHu:

Mixkpoe/ieKTpoHika eHeproeeKTHBHOCTI Ta eJIeKTPOHHHH 3aXHCT
(cneuianbHicTh: 176 Mikpo- Ta HAHOCHUCTEMHA TEXHiKa)

XapkiB 2024
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MMPOT'PAMA
IUI TIPOBEIEHHS BCTYIHUX BUIMPOOyYBaHb 3a (haxoM IpU 3apaxyBaHHI HAa HABUYAHHS 32
OCBITHBO-KBaJII(PIKAIIHHUM PIBHEM «MaricTp» Ha KOHKYPCHY IPOIIO3UIIIIO 32
crietiayibHICTIO 176 « MiKpo- Ta HAHOCHCTEMHA TeXHIKa
(OcBiTHBO-TIpOdeciiina mporpama « MikpoesieKTPOHiKa eHeproe)eKTUBHOCTI Ta

€JIEKTPOHHU 3aXHCT»)

AHOTANIA

MeTo10 BCTYNHUX BHUIPOOYBAaHb € KOMIUJIEKCHA MEpPEBIpKAa 3HaHb BCTYITHHKIB,
Kl BOHM OTpPUMaJIM B pe3yibTaTl BUBYEHHS IMKIY JUCHUIUIIH, NeperdadyeHux
OCBITHBO-TIPO(ECIHOI0 TPOrPaMOI0 Ta HABYAJBHHMMHU TUIAHAMH Yy BIIMOBITHOCTI 3
OCBITHBO-KBaJI(DIKALIHUM PIBHEM «OaKajaBpy.

BerynHi BUnpoOyBaHHS OXOIUTIOIOTH MEpeNliK (axoBUX JUCIHUILIIIH, BHIIOI
MaTE€MAaTUKH, (PI3UKHU Ta TUCLUILUIIH 31 CIIEIAIbHOCTI.

AOGITypi€HT MOBUHEH 3HATU OCHOBHI MUTAHHS KJIACMYHOI TEOpii Kypcy BUIIOI
MaTE€MaTUKH, TEOPETHUYHOI (DI3UKH, OOUMCIIOBAIBHOI TEXHIKH, MPOTPAMyBaHHS Ta

OCHOB €JIEKTPOTEXHIKH.

3MICT

1. 3aranpHe YABJICHHS TMPO SABHINE (DOTOMEPETBOPEHHS €HEprii COHSYHOTO
BUIIPOMIHIOBaHHS B €NeKTpUYHY. OCHOBHI €JIEMEHTH KOHCTPYKIIIT MOHOKPUCTATIIYHUX
KPEMHI€BUX (POTOCICKTPUUYHUX TEPETBOPIOBAYIB 3 TOPU3OHTAIBHUM aHI30THUITHUM
romoriepexooM. Di3nyHi MexXaH13MH, 10 3a0€3MeYyI0Th POOOTY (POTOETEKTPUIHOTO
NepeTBOpIOBayYa SIK TEeHepaTopa CTPYMY. 3arajibHi VYSBJICHHS II0J0 KOHIIEMIIii
e(eKTUBHOCTI (POTOCNEKTPUYHUX TEPETBOPIOBAYIB 1 HAMPSMKIB 11 ITIBUIIICHHS.
3arajibHl yABJICHHS TPO (PI3UKO-TEXHOJOTIYHI OCOOIMBOCTI PO3POOKH TUIIBKOBUX
(bOTOCTEKTPUIHUX ITEPETBOPIOBAYIB.

2. KoHTakTH1 SBUIIA B HAITIBIPOBITHUKAX.. SIBHUIa B KoHTakTaX. [loTeHIianbH1

Oap'epu. I'yctuna ctpymy. CriBBignomieHHs: Eitnmreiina. [Ipo6iii B TBepaux Tijax.
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[Ipo6iit sk TOpYIIEHHS CTAIllOHAPHOTO PEXHUMY EJIEKTPONpOBiAHOCTI. MeTtoau
EKCIIEPUMEHTAJILHOTO BHUBUYEHHS MPOOOIO0 IETEKTPUKIB 1 CTAaTUCTUYHOI OOpOOKHU
JaHuX. 3arajbHa XapaKTepUCTUKA JieNeKTpUKiB. [IOpIBHSHHS [IE€IEKTPUKIB 3
Metanamu 1 HamiBnpoBigaukamu. ['azonomiOHi Ta piaki gienekTpuku. IlpakTudHi
3aCTOCYBAaHHS HAamiBIPOBIAHUKIB. ONTHWYHI HAMIBIPOBIAHUKOBI Ta MHi€NIEKTPUYHI
npuiaan: ¢otoenemMeHT, doromion, (GoroTpaH3UCTOp, (HOTOPE3UCTOP, JIABUHHUM
doromion, imkekuiiHuii gazep. [lonpoBuit Tpanszucrop. TyHenwH1 aioau. binonspuuit
HAIBIIPOBIIHUKOBUMN TPiOJ.

3. ImiTariiine koMm'toTepHe Mo aeroBaHHsA. Oco0IMBOCTI TTOOYI0BH MOJIEl Ta
eTanu ii po3poOKu. 3aCTOCYBaHHS KOMII'FOTEPHOTO MOJICIIOBAHHS JIJIsl JOCJIIIKEHHS,
onTUMi3allii Ta MPOEKTYBAaHHS PEAIbHHX TEXHOJOTTYHUX TpolieciB. OcoOauBOCTI
3actocyBanHsa CrernianizoBaHUX KOMI'IOTEpHUX mporpam. CrerianizoBaHi rpadiuHi
cepenoBuiia. Komn'torepni mozeni ta ioro Buau [lonsatra moneni. Buau Moneneit.
MopemoBanus. Kowmm'totepHe MojentoBaHHd. Buau kommn'torepHuX Mojenei.
O6nacTti 3acrocyBanHs. IMmitamiiine monentoBaHHss OCHOBHI MOHSTTS IMITAlIHOTO
MojentoBanHsa. Etanu imitamiitHoro mopentoBaHHs. Yac y IMITalIHHUX MOJETSX.
Anroputmu  iMmiTamidHoro MojenmtoBaHHsA. OOpoOka Ta aHalmi3 pe3yJbTaTiB
iMITaIliiHOro  MojentoBaHHs. [lmaHyBaHHST EKCIEPUMEHTIB 13  IMITAllIHHUMHU

MOACIIAAMU.



77

IHHEPEJIIK 3AIIMTAHD JJI51 IPOBEJIEHHS BUITPOBYBAHD

1. JI>kepesno eHeprii COHSAYHOTO BUIPOMIHIOBAHHA. 3aaTMOc(hepHl Ta Ha3EeMHI
CIIEKTPaJIbH1 PO3MOJUIN MOTOKY (DOTOHIB 1 €HEPT1i COHIYHOTO BUIIPOMIHIOBAHHS.

2. CyJacHi HanpsIMKH 1 3acO0M BUKOPUCTAHHS COHSYHOI €HEepTii Ta MOPIBHAHHSA
iX epeKTUBHOCTI.

3. Knacudikaiis GpoToenekTpuuHuX MepeTBOPIOBAYIB COHSIUHOT €HEPT1i.

4. Etanu po3po0ku 1 3acTocyBaHHS (POTOCNIEKTPUYHUX NEPETBOPIOBAYIB.

5. IlepcnexktuBu (poroenekTpoeHepreTuku. (TexHIYH1 1 eKOHOMIYHI HACHIIKH.
CoriayibH1 Ta €KOJOT14HI ACTIEKTH. )

6. OcHOBHI (13U4HI MEXaHI3MH, IO 3a0€3MEeUyI0Th POOOTY POTOETEKTPUIHOTO
[IEPETBOPIOBAYA SIK T€HEPATOPA CTPYyMY.

7. EKBIBaJICHTHA €JIEKTPUYHA CXEMa 1 CBITJIIOBA BOJIbT-aMIIEPHA XapaKTEPUCTUKA
(OTOENEKTPUYHOTO IEPETBOPIOBAYA.

8. BuximHi mapaMeTpH Ta iX 3aJIeKHICTh Bil (POTOCTPYMY 1 AI0JHUX MapaMeTpiB
(OTOENEKTPUIHOTO TIEPETBOPIOBAYA.

9. BrumiB koedillieHTy ONTUYHOTO BIAOUTTS (POTONMpHUIIMAIBHOI MOBEPXHI HA
MPOHUKHEHHSI KBAaHTIB COHAYHOIO CBITIAa J0 00’eMmy 0a30BOro Kpucrajia
(OTOENEKTPUUHOTO IEPETBOPIOBAYA.

10. CnekTpalibHi 3aJ€KHOCTI KOe(DILIEHTY 1 JOBXUHU MOTJIMHAHHS CBITIA Y
KPEMHI€EBOMY KpHUCTajl Ta iX BIUIMB Ha CHEKTPaJbHY 3aJ€XKHICTh IIBUIKOCTI
doToreHepailii eIeKTPOHHO-AIPKOBUX Map HA PI3HUX BIJICTAHAX BiJl OIPOMIHIOBAHOT
MOBEPXHI.

11. Posmomin mBUAKOCTI ¢oTOreHeparii eJIeKTPOHHO-AIPKOBUX TMap 3a
TOBIIMHOI KPEMHIEBOTO 0a30BOr0 KpPHUCTaa MPU MOTO OMPOMIHIOBAHHI y PEXUMI
AML,S.

12. BmonuB mapamMeTpiB HEpIBHOBRXHUX HEOCHOBHUX HOCIIB 3apsay Ha
koe(ilieHT ix 30upaHHS BOYJOBAaHMM TIOJIEM BHIPAMIISIOUOTO  MEPEXOAY

(OTOENEKTPUIHOTO MIEPETBOPIOBAYA.
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13. 3anexHICTh T'YCTUHU J1OAHOTO CTPYMY HAaCHUYEHHS 1 MMOCIIJOBHOTO OIOPY
BiJl CIIEKTPOHHUX TMapaMeTpiB 0a30BUX KPHUCTAIIB 1 TeoMmeTpii (pOHTaIBHOI
MeTai3arii.

14. Tlpuknaau 3anexHocTel KoedilieHTy 30MpaHHs HEOCHOBHUX HOCITB 3apsiy,
dboTOoCTpyMy, MIOJHOTO CTPYMYy HACHUYCHHS 1 BHXIJHUX IapaMeTpiB CEpIHHHUX
MOHOKPHCTAJIIYHUX KPEMHIEBUX (DOTOCICKTPUYHUX TIEPETBOPIOBAYIB KOCMIYHOTO
MpU3HAYCHHS BiJ TapaMeTpiB HEOCHOBHUX HOCIIB 3apsay 1 HMUTOMOTO OMOpy ix
0a30BHUX KPUCTAJIIB.

15. 3aranpHi yABJIEHHS IMIOAO KOHIEMIIl e(pEeKTUBHOCTI (HOTOETECKTPUUHUX
MepEeTBOPIOBAYIB 1 HAIPSIMKIB i MiABUIIIEHHS.

16. T'0JI0BHI YUHHUKH BTPAT €HEPTii COHSYHOTO BUIIPOMIHIOBAHHS MPHU HOTO
B3a€MO/I1i 3 MOHOKPHUCTAJIIYHUM KPEMHIEBUM (POTOECIEKTPUIHUM IIEPETBOPIOBAUEM.

17. YaOCKOHAJIEHHS €JI€MEHTIB KOHCTPYKIIII MOHOKPHUCTAIIYHUX KPEMHIEBHX
(bOoTOETEKTPUYHUX MTEPETBOPIOBAYIB 3 00KY (OTONPUHMATIEHOT TOBEPXHI.

18. VYgpockonaneHHa 00’eMmy 0a30BUX KPHUCTAIIB MOHOKPHCTAIIYHUX
KpEMHI€BUX (DOTOENEKTPUUHUX NIEPETBOPIOBAYIB.

19. YaockoHaneHHs €E€MEHTIB KOHCTPYKIlI MOHOKPHUCTAIIYHUX KPEMHIEBUX
(OTOENEKTPUYHUX MTEPETBOPIOBAYIB 3 OOKY THJIOBOI TOBEPXHI.

20. 3anexHICTh BUXIAHUX MapaMeTpiB (OTOETEKTPUYHOTO TMEPETBOPIOBAYA 1
BapTOCTI OJWHUII MIKOBOi €JIEKTPUYHOI IMOTYKHOCTI BiJ CTyHE€HS KOHLEHTparii
COHSIYHOT'O BUMPOMIHIOBaHHS Ha (DOTONMPUKNMAIIbHIN TOBEPXHI.

21. Ocob6auBOCTI KOHCTPYKINi 1 0a30BHUX HAaMiBIPOBIIHUKOBUX MaTepiaiB
(bOTOCNIEKTPUYHUX MIEPETBOPIOBAUIB KOHIICHTPOBAHOTO COHSYHOTO BUIPOMIHIOBaHHS.

22. Cy4acHi CUCTEMH KOHIIEHTpAIIil COHSIYHOTO BUIPOMIHIOBAHHS.

23. ®Di3uUKO-TEXHOJOTIYHI OCHOBH PO3POOKU TUTIBKOBUX (DOTOCIEKTPUUHUX
NEePETBOPIOBAYIB HA OCHOBI MOJIKPUCTATIYHUX HAIIBIPOBITHUKIB.

24. ®i3uKO-TEXHOJOTIYHI OCHOBH PO3POOKU TUTIBKOBUX (DOTOCIEKTPUUHUX
NepPEeTBOPIOBAYIB HA OCHOBI aMOP(GHUX HaMi1BIIPOBIAHUKIB.

25. TlonsaTTs mpo MareMaTH4HI MOJENl TEXHIYHUX CcucTeM. Bumoru 1o

MaremMaTuIHuX Mojaenei. Knacudikaris MaTeMaTHIHUX MOJICIICH.
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26. CygacHi cucteMH peecTpallii Ta BiaTBopeHHs iHdopmarttii. [Hhopmartis.
OO0pobka moTokiB iH(popMarii. CydacHI CHCTEMH peecTpalii Ta BIATBOPEHHS
1H(opMmarii.

27. Metoau OIIHKK HAJIHHOCTI MIKpO- Ta HAHOCUCTEMHOI TEXHIKH; KOHTPOJIb
Ta MIIBUIIECHHS HATIHHOCTI MIKpO- Ta HAHOCUCTEMHOT TEXHIKH.

28. IlpoekTyBaHHS TEXHOJIOTIYHMX NpoleciB. TeXHOJOriyHa JAOKYMEHTaIlls
3arajbHOTO Ta CIELIATbHOIO MpU3HAYCHHs. TEeXHONOTIYHI MPOIECH BUTOTOBJICHHS
TUTIOBUX JIETAJCE Ta €JIEMEHTIB MpuiaadiB. TEXHOJOTiS KOHTPOJI SKOCTI
BUTOTOBJICHHS JIETaJIeH Ta €JIEMEHTIB MIPUJIAIIB.

29. Cuctemu aBTOMaTH3allli PO3POOKH TEXHOJOTIUHMX MpolieciB. TexHomoris
ckinamaHHs npunagiB. [IpoekTyBaHHS TEXHOJOTIYHUX TMPOIECIB  CKJIaJIaHHS.

ABTOMaTu3aIlisi BApOOHUYUX MPOIIECIB.
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KPUTEPII OIIIHIOBAHHS BCTYIIHOI'O BUITIPOBYBAHHSI

Ex3amenaniiinuii 6inetT QopmyeTscs 13 3 3amuTaHb OOpaHUX BHUIIAJIKOBUM

YIHOM 13 mepeniky. Ha miaroroBky Hagaetbest 1 akagemiuna rogusa (45 XBUINH).

BiamoBial Ha 3amuTaHHS OIIHIOIOTHCS BIATIOBITHO JO KPUTEPIiB HaBEJEHUX B

Tabunuil. 3arajgbHa OlliHKa BUSHAYAETHCS SIK CepeHE apu(METUIHE OLIHOK B1AMOBICH

Ha y01 3alIMTaHH.

Peiitui Ouinka . Kputepii ouiHIOBaHHS
roBa ECTS Harionan
. Ta ii bHA
OHIHKA, | o smave | ominka HO3MTHBHI HEraTHUBHI
Oamun
HHA
1 2 3 4 5
— rJIM00Ke 3HAHHSA HAaBYAJIBHOTO BIJIIIOBI/l HA 3allUTaHHS
MaTepiaiy, 0 MiCTUTHCS B MOXYTh MICTHUTH He3HAYHi
JiTepaTypHHX JKepeJiax; HETOYHOCTI
— BMiHHSI aHAJTiI3yBAaTH SBHIIA, SIKi
BUBYAIOTHCS, B IXHBOMY
90- A BixuisHo B33.€1\f[03B’$[3Ky 1 pO3BUTKY; .
100 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3pPaxyHKH,
— BiANOBIAl Ha 3amIUTaHHS YiTKI,
JIAKOHIYHI, JIOTiYHO-TIOC/IiI0BHI;
— BMIHHSI PO3B’AI3YBaTH CKJIAAHI
NPaKTU4HI 3a71a4i
— r1M00KUil piBeHb 3HaHb B 00Cs131 | BIJAMOBI/L HA 3alTUTAaHHS
000B’AI3KOBOr0 MaTepiaJy; MICTATH NEeBHi HETOYHOCTI
— BMIHHS JaBaTl apryMeHTOBaHi
82-89 B Jo6pe | BixmoBiai Ha 3amUTaHHS 1 MPOBOIUTH
TeOPEeTH4YHi PO3PAXYHKH,
— BMIHHS PO3B’S3yBaTu CKJIAJHI
NPaKTH4HI 3a1a4i
— MillHi 3HAHHSA MaTepialy, 1o — HEBMIHHSA
BHUBYAETHCS, TA OTO MPAKTHYHOIO | BUKOPHUCTOBYBATH
3aCTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
75 81 C Jobpe —.BMiH}{}I J1aBati apryMepTOBaHi PO3B’SI3yBaHHS CKJIAJTHUX
BiiMOBIi/l Ha 3aNTUTaHHS 1 MPOBOJUTH | MPAKTHYHHX 3a/a4
TeOpeTH4YHi PO3PAXyHKH,
— BMIHHS PO3B’S3yBaTy NPAKTHYHI
3agaygi
— 3HAHHS OCHOBHMX — HEBMIHHS JaBaTH
(pyHramMeHTAIBLHUX MOJI0KEHD apryMeHTOBaHI Biinosiai
Marepiaiy, [0 BUBYAETHCS, Ta iX Ha 3aIUTaHHS;
. NPAKTHYHOI0 32CTOCYBAHHS; — HEBMIHHS aHAJTI3yBaTH
64-74 D 3a;11;)(1)31nb — BMIHHS PO3B’S3yBaTH MPOCTI BUKJIQJICHUI MaTepial 1
NPaKTHYHI 32124l BUKOHYBAaTH PO3PaXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI MPaAKTHYHI 3a1a4i
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1 2 3 - 5
— 3HAHHS OCHOBHHX — HE3HaHHS OKPeMHX
$yHAaMEHTAIBLHHX (HenpHHUMIIOBHMX) NMHTAHb 3 MaTepiaiy;
: N0JIOKeHb MaTepiaiy, — HEBMiHHS MOCJIIAOBHO i
60-63 E Baﬂ::mb — BMiHHS pO3B’S3yBaTH | apryMeHTOBAHO BHCIIOBIIIOBATH JYMKY;
HainpocTimi — HEBMiHHS 3aCTOCOBYBATH TEOPETHYHI
NpaKTHYHI 3a7a4i IIOJIOXKEHHS TIPU PO3B’ sI3aHHI

MNPAKTHYHHX 3a1a4

- — He3HAHHS OCHOBHHX
(pyHAaMEHTAJbHHX M0JI0XKEeHb
HaBYaJILHOI'O MaTepiaiy;

35-59 FX H?:ggm — icTOTHI MOMMJIKH y Binnosizmx'na
3alMTaHHS;
— HEBMiHHS PO3B’A3yBaTH MPOCTi
NpaKTHYHI 3aga4i

— [IOBHA BiICYyTHiCTh 3HAHb 3HAYHOI
YaCTHHHU HaBYAJIBHOTO MaTepiay;

— iCTOTHI MOMMJIKH Y BiINOBiIAX Ha
3alUTaHHS;

- — HE3HaHHS OCHOBHHX
byHIaMEHTATBHUX M0JI0XKEHD;

— HEBMiHHS OpPi€HTYBAaTUCA ITiJ] Yac
PO3B’A3aHHA MPOCTHX MPAKTHYHHX
3aga4

1-34 F Hesanosi
JIBHO

Ilepegedennss no3umueHoi oyiHKu (axo8020 6cmynHo20 6unpobyeanHs ONsL 6cmyny Ha
Haeuanwus 015 3000ymms cmynens mazicmpa 6 wikany 100-200, 32iono [Jooamxky 3 Ilpasun npuiiomy
00 HTY «XIII» 6 2024 poyi.

CxBaJleHO Ha 3acCiJaHHi BYSHOI paJu iHCTUTYTY KOMIT'IOTEPHOr0 MOJEIOBAHHS MPHKJIAIHOT

¢i3uKu Ta MaTEMaTUKH.

[Tpotokon Ne 4 Bix «23» kBiTHs 2024 p. 7

['onoBa BYEHOI paay iIHCTHTYTY Onexkciit JIAPIH

[onoBa ¢axoBoi aTectariiHoi KoMicii - : Onexciit JIAPIH




