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1. ONIMC HABYAJBHOI JUCLUATIIHU

MerTta

— cdopMyBaTd ySIBIEHHS NP0 TOYATKOBHM MIHIMYyM
KJIACHYHMX 3aC001B 1 MPUUOMIB MaTeMaTU4yHOI (PI3UKU Y
3acTOoCyBaHHI 10 (Di3UYHOT KOHIIENIli B MOJEIIOBaHHI
MPOILIECIB Y JOBKLULII;

- BUBYEHHS  e€JNeMeHTIB  ¢i3uyHoro  Oazucy, WIO
BUKOPUCTOBYETHCS B MO/IEJTFOBaHHI1 OTOYYIOYOI0
CepelloBUIIa Y HANpPSIMKY BHUKOPHUCTAHHS OTPUMaHUX
paniiie (yHJIaMEHTaIbHUX 3HAHD,

- BHMBYEHHS HaBEICHHUX MOJENeH 32  JOTIOMOTOIO
METOMIB Au(epeHIiaibHUX PIBHSHb, Ta Ha 1X OCHOBI -
HAaBYaHHS CTYJEHTIB PO3B’SA3aHHIO BUAUICHHX MpoOJieM
TOBKIJIJISL.

KomreTreHTHICTH

Ko Ta 3MicT KOMIIETEHTHOCTI 3TiIHO 3 OCBITHHLOIO
MPOrpamMoro:

3KO01. 3naTHICTh 3aCTOCOBYBATH 3HAHHS B IPaKTUYHUX
CUTYaIlIsX.

3KO03. 3martHicTh 110 TONIYKY, OOpOOJIEHHS ~ Ta aHai3y
iH(dOopMallii 3 pI3HUX JKEPE.

KBO06 3patnicTh OyayBaTu  BIONOBIOHI  MOJENI
€KOJIOTTYHHUX MPOLECIB, TOCIIIKYBATU 1X 11 OTPUMaHHS
HOBUX BHCHOBKIB. Booaitm cydacHUMH METOJaMu
MOJICJIIOBAHHSI Ta YHUCEIBHOTO MOJIETIOBAHHS (DI3UYHUX
MPOIIECIB Y HABKOJIMIIIHHOMY CEpPEJIOBHIIII

Pesynbrar
HaBYaHHS

IMPO1 OOGrpyHTOBYBaTHM pIICHHS HAaNpaBjieHI Ha
MIHIMI3AI[ll0  €KOJOT1YHUX  PHU3UKIB  TOCHOAAPCHKOT
TISIBHOCTI Ha 3arajibHOJEPKaBHOMY, PETIOHAIBHOMY i
JIOKAJIbHOMY PIBHSIX.

P03 BukopucroByBaru cydJacHi KOMYHIKaII1iHI,
KOMIT' FOTEpPHI ~TEXHOJIOTIi 'y TPHUPOJOOXOPOHHIN cdepi,
30uparu, 30epiraTi, oOpoOIsATH 1 aHaNi3yBaTH 1H(OpMaIlito
PO CTaH HABKOJIMIIIHHOTO CEPEAOBUIIA Ta BUPOOHUUOI chepu
JUTsl BUPIIIIEHHS 3aB/IaHb NMPOo(eCciiHOl AISTbHOCTI.

P061B OmwmcyBatu MpUPOJIHI MPOIIECH, SKI BiAOYBAIOTHCS

B reocepax 3a JONOMOIOK CY4YacCHHUX METOJIB
MOJICTFOBAHHSI.

ba3oBi 3HaHHS

- OCHOBHHMX TOHSTh CKJIQJHUX CHCTEM, 3B'SI3KYy MIX
lepapXiYHUMH ~ CHCTEMaMH, €JIEMEHTIB  HeJIHIMHO1
IUHAMIKH.

ba3oBi BMiHHS

- TMPaBUIbHO BU3HAYUTHU Ta aJlanTOBaHO
BUKOPHUCTOBYBAaTH KpallOBI yMOBU WI0JI0 KOHKPETHUX
3a/1a4, Kl BUHUKAIOTh MPU BUPIlIEHH] Mpo0iaeM (Hi3uku
TOBKIJIJIS,




- BIPHO 1 CTHUCIO BUpaxaTu (I3UYHY IYMKY MiJ 4ac

PO3TJISTaHHS KOHKPETHHX pooJieM (3amau),
aHaJIi3yBaTH OTPUMAaHI PE3yJIbTaTH.
ba3oBi HaBuukKu | - mporpamyBaTu B iHTerpoBaHomy mnaketri MATLAB

DOS, tak i 8 WINDOWS.

(abo MATHEMATICA) sx B omepamiidHii cHCTEMI

ITos’s13aH1 -

cuiiadycu

[Tonepenns -
IUCLIUILTIHA

Hacrynna -
IUCLIUILIIHA

KinmpkicTh ToguH | ekiii: 2(HacTaHOBHA)

KOHCYJbTaIii: 8
camocTiifHa po6oTa ctyaentis: 110

2. MPOI'PAMA HABYAJIbHOI JUCIHUILIIHA

JlekuiiiHi moay.ii

Kon

Hassa Mmonyiist ta Tem

KutekicTh
TOIUH

ayJIMTOPH1

CPC

3M-JI1

CyuacHi ysiBJICHHS IPO CKJIAIHI CHCTEMHM Ta iX
BJIACTHUBOCTI.

Tema 1. 3acanvni npunyunu mooenoeanns. Knacudixaris
moneneil. MoenbHi CUCTEMH, CKIIAAHICTh, OOUYHUCIFOBAHA
CKJIAHICTb.

Tema 2 Enemenmu mepmoounamiku 3amMKHeHUX ma
GIOKpumux cucmem

Tema 3. Cmoxacmuuni cucmemu.
PiBusinns JlamkeBena. PiBusaus @okkepa-Ilnanka.

Tema 4. Enemenmu meopii ¢pazosux nepexoois.
®a3zosi nepexoau I ta Il poxy. Tononoriuni ga3osi nepexoau

Tema 5. Mynvmu-macuwmaonuii ananiz 6naugy HeaiHiliHOCHmI)
ma HeOOHOPIOHOCMI HA X8UNbOBUTL MPAHCNOPM Y OUCKPENIHIl
ma KOHMUHYATbHIN 2DAHUYI.

D O O O

[TigroToBKa 10 MOIYyABHOT KOHTPOJILHOT poboTH MKP1

3M-JI2

MeTtoau Moae/il0BaHHS QPI3MYHUX POLECIB Yy
JOBKLLIL

Tema 1. Meroau TeopeTryHOi TOOYI0BU MOJCICH Y BUTIISI
nudepeHIiHUX piBHSAHD Ta iX cucteM. MeToay CHMBOJIBHOTO
MOJIEIOBAHHS.

Tema 2. Metoau 4ncensHOro po3B’si3Ky piBHSIHB pyxy. Merton
MOJIEKYJISIPHOT TUHAMIKH.

Tema 3. MozentoBaHHs 32 JOMOMOIOK IMOBIPHICHUX aJITOPUTMIB.




Merton Monte-Kapio.

Tema 4. MonentoBanns GidypkariiHux npoiecis. MogentoBaHHsI 5]
¢dpakuiiHIX 00’ €KTiB Ta MPOIIECIB.

Tema 5. Meroau  CTEpPEONOriyHOrO  aHAN3y  CTPYKTYpH 6
0araTOKOMIOHEHTHUX cucteM. @Dirypu Boponoro, TtpiaHryssimis
Henone. Merogu  rpadiyHOro  MPEACTAaBICHHS  pe3yJbTaTiB
MOJIETTIOBAaHHSI.

[TinroroBKa 10 MOAYIBHOT KOHTPOJIbHOI poboTH MKP2 S)

Pazowm: 70

Koncynpranii: Buknagau: 'epacumoB Ouier IBanoBuY, npodecop kadeapu
3araJibHOT Ta TeopeTwdyHOoi (i3ukm, jgokrop ¢iz.-maT. Hayk. (e-mail:
gerasymovoleg@gmail.com). Caiit kadeapu 3arajbHOI Ta TECOPETHUIHOT (PI3UKH
OJIEKY. URL: www.dptl2s.odeku.edu.ua. Jui tuxns: Bir, 14.30,ayn.315.
(HJIK Ne2).

[pi3Bure i mo 6aTPKOBI BUKJIaay4a, THI THDKHS Ta Yac 3a PO3KIAJO0M Map aKaJeMiuYHUX TOUH, ayIUTOPIs.

HpakTu4Hi MoxyJi

Kinekicts rogun

Kon HasBa monyis ta tem

ayJMTOPHI ‘ CPC

[TpakTu4Hi 3aHATTS - YUCEIIbHE MOJICNIIOBaHHS (DI3UYHUX MPOLIECIB Y
HaBKOJIMIIIHBOMY CEPEIOBHIIIL

3M-I11 | 1.IToGynoBa mozaenell XBUILOBOTO TPAHCHIOPTY Ta AUPY31HHUX 6
nporeciB. BukoprucTanHs CHMBOTBHOTO MOJICITIOBAHHS JUISI
PO3B’sI3aHHS TEOPETUUHUX MOAEIeH. 3acTOCYBaHHS METOIIB
rpagivHOro MpeNCTaBICHHS PE3YJIbTATIB.

2.01iHKa TOYHOCTI YHCENBHOTO PO3B’SI3Ky PIBHSIHb DPyXy BiA 6
QITOPUTMY Ta KpPOKYy JucKkperu3auwii. BrmB — kimbkocti
KOMITOHEHTIB CHCTEMH Ha MPOAYKTUBHICTH aITOPUTMY, Ta IUIIXH
11 MOKpAIlEHHSL.

3.Bukopucranusi iMOBIpHICHHX aJTOPUTMIB Yy MOJAENIOBaHHI 6
napaMerpiB  CIIEKTPOMETPUYHOI amapaTypu. BukopucraHHs
BIPTYaJIbHOI y - CIIeKTpoMeTpH4HOi adoparopii Gammalab mis
MOJIETIIOBAHHS allapaTHUX CHEKTPIB 3aJJaHUX CyMillIel 130TOIiB.

4. ocniKeHHs1 KpUTHYHUX TPOLIECiB Ha MpUKIai 6idypkarii. 6
HocnimxenHs ppaKkTanbHOTO pocTy Kiactepa. [lepkosuis.

5. Bukopucranns ¢iryp Boponoro Ta tpianrynsauii Jenone, ans 8
BHBYEHHS CTPYKTYpH 0araTOKOMIOHEHTHUX CHCTEM.
6. Mopenb Jlopenna. JluBuuii arrpaktop. OCHOBU METOLY 8

po3mizHaHHs 00pasiB.

Pazowm: 40

Koncynpranii: Buknagau: 'epacumoB Ouier IBanoBuY, podecop kadeapu
3araJlbHOT Ta TeopeTWuHOoi (i3ukm, jgokrop ¢i3.-maT. Hayk. (e-mail:
gerasymovoleg@gmail.com). Caiit kadeapu 3arajibHOI Ta TECOPETUIHOT (PI3UKH
OJIEKY. URL: www.dptl2s.odeku.edu.ua. Jui tuxns: Bir, 14.30,ayn.315.
(HJIK Ne2).

[pi3Bure i mo 6aTPKOBI BUKJIaaya, THI THDKHS Ta Yac 3a PO3KIAJO0M Tap aKaJeMiuyHIX TOUH, ayIUTOPIs.
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CamocTiiiHa po00Ta CTYA€HTA Ta KOHTPOJIbHI 3aX01H

Kon . KinbkicTb Crpok
3aBaaHHs Ha CPC Ta KOHTPOJIBHI 3aX0IH
MOJTYJIS TOJIMH | POBEACHHS
3M-JI1| « CaMOCTIiiHE BUBYEHHS TEM TEOPETUYHOT 30 Bepecens-
JaCTHHU S Tpy/eHb
e MKP1 (060B’3K0BHIA) 1-mit pix
3M-JI2 | « CaMocCTiliHE BUBUCHHS TEM TEOPETUYHOT 30 CiveHsb-
YJaCTHUHHU 5 TPaBCHb
e MKP2 (060B’s13K0BHIA) 1-mit pix
3M-II1 | e CamocTiifHE BUBYEHHS TIEBHUX TEM 40 Bepecenb-
MPAKTUYHOTO MOJTYJIS TpaBeHb
« Po3p’s13anHs 3a1a4 (060B’ A3K0BHi) 1-mit pix
[}
Pazowm: 110

HacranoBHa Jiekuist — 2 ayJUTOPHI TOAWHM (32 PO3KJIAJIOM HACTAaHOBHOI
cecii). Buknaoau:

Ha HactaHOBHINM JeKIli CTyJe€HTaM JOBOJSTBHCS 3arajlbHUM OTrJsig Ta
0COOJIMBOCTI BUBYEHHSI HABUAJBbHOI JAUCIUILUIIHU, OTJISAJ IpOorpaMy HaBYaIbHOI
JUCHUIUIIHA, B T.4. Tpadik ii BHUBUEHHs, Mepeslik 0a30BUX 3HAHb Ta BMIHb
(KOMITETEHTHOCTI), OTJISA] 3aBJaHbh Ha CaMOCTIHY poOoTy, Tpadik Ta GpopMu ixX
KOHTPOJIIO, (POPMU CHUIKYBAHHS 3 BUKJIAJayeM ITi/1 4aC CaMOCTIMHOTO BUBYEHHS
JTUCHUIUIIHY, Tpadik OTPUMAaHHS 3aBJaHb, BIAOMOCTI MPO CUCTEMY AOCTYMIY J0
HAaBYAJIbHO-METOJMYHUX MaTeplajiB, y TOMY 4YHCIl Yepe3 peno3uTapiit
€JIEKTPOHHOT HaBUYaJbHO-METOAUYHOT Ta HAYKOBOi JIITEpaTypu Ta CHUCTEMY
JTUCTAHI[IMHOTO HaBYaHHS YHIBEPCUTETY TOIIIO.

KoncyabTamii — 8 rogus:

Buxnagau:_I'epacumoB Oner IBanoBud, npodecop kadenpu 3arajibHOi Ta
TEOPETUYIHOT bi3ukH, JIOKTOD Gbi3.-MarT. HaVK. (e-mail:
gerasymovoleg@gmail.com). Caiit kadeapu 3arajibHOi Ta TEOPETUIHOT Pi3UKH
OJIEKY. URL: www.dpt12s.odeku.edu.ua.

Skimo pe3ynabTaTd OMNAHYBAHHS HABUYAJIBHOI JUCHMIUIIHU MPOTITOM
CaMOCTIHHOI pOOOTH CTYJEHTOM € HE3aJOBUIbHHMH, BUKIAJad PEKOMEHAYE
TaKOMY CTYJEHTY B3STH Yy4acTh y KOHCYJbTALIWHIN cecii, i1 4ac SKOi BUKJIa1a4y
MOXE IUTaHyBaTU OyAb-sKI BUIM HABYAJIBHOI pOOOTH, SKI JI03BOJISIIOTH
CTyJICHTaM SIKICHIIIE OMaHyBaTH Marepial HaBYAJIbHOI JUCIHUIUIIHA Ta
MIJBUIIIATA PIBEHb CBOEI MPAKTUYHOI MIJATOTOBKU 3 II€1 TUCHMIUIIHK. B mux
ceciix OepyThb y4acTb CTYJEHTH, $IKI HE MalOTh MOXIJIHMBOCTI CaMOCTIMHO
OMAHYBATH 3aBJAHHIMHU Ha CAMOCTIHHY poOOTy ab0 MaroTh OakaHHS BUKOHATU
MPaKTUYHY YACTUHY CAMOCTIMHOI pOoOOTH Mi/] KEPIBHUIITBOM BHUKJIaaya.

B Zoom ¢dopwmari (3 momepeHiM y3roDKEHHSIM Yacy 3yCTpivi BHKIagaqa 3i
cryaertramu):https://us05web.zoom.us/j/3137444960?pwd=a2ljOFV6COEXYzR
EcEhsaUhvRVVhDUTO9.
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[Tin yac caMoOCTiHHOI pOOOTH CTYJEHT MAa€ MOKIMUBOCTI CIIIKYBaHHS 3
BHUKJIaJ]JadeM YHIBEPCHUTETY, SIKHMWA BHKJIAIA€ [0 HaBUAJIbHY IUCIUILIIHY, 3a
JOMOMOTOr0  3aco0iB  enektponHoro (e-mail:  kuryatnikovli@ukr.net ) i
MOOUIBHOTO 3B’SI3KY Ta/abo y cCUCTEMI E-naBuaHHs
(http://dptl12s.odeku.edu.ua/).

Heydacth cTyneHTa y KOHCYJNBTAIlIMHUX CECIAX HE TO3HAYAETHCS Ha
OIIIHIOBAaHHI HOTO HABYAJIHHUX JIOCSTHEHh BUKOHAHHS HABYAIHLHOTO TUIAHY.

Koncynpranii: Buknagau: I'epacumoB Ouier IBanoBuY, npodecop xkadeapu
3arajgpHOI  Ta  TEOPETHYHOI bi3uKH, .¢.-M. HayK. (e-mail:
gerasymovoleg@gmail.com). Caiit kadeapu 3arajibHOi Ta TEOPETUIHOT Pi3UKH
OJIEKY. URL: www.dptl2s.odeku.edu.ua. Jui tmxus: BiBt, 14.30,ayn.315.
(HJIK Ne2).

[pi3Bure i mo 6aTPKOBI BUKJIa ay4a, THI THDKHS Ta Yac 3a PO3KIAJOM Map aKaJeMiuyHIX TOUH, ayIUTOPIs.

OPI'AHIBALISA ITIOTOYHOTI'O TA HIZICYMKOBOI'O
KOHTPOJIIO 3HAHb
Mertoauka MOTOYHOTO Ta MIACYMKOBOTO KOHTPOJIKO 3HaHb PErIaMEHTYye
OpraHizaiil0 KOHTPOJIIO PIBHSI 3HaHb, BMIHb Ta HaBUYOK, HAOYTUX CTyACHTaAMU

MpU BUBYEHH1 PO3ALUIIB AUCHUIUIIH, skl BuBYalOThca B OJIEKY 3rimHo 3
HaBYAJIbHUM IUIAHOM Ta poOOYO0i MporpaMu.

OCBITHIM TIpoIIEC 32 3a04YHOI0 (DOPMOIO HABYAHHS CKIIATAETHCH 3.

- HAaCTaHOBHOI JIEKIIII;

- KOHCYJbTAIIIHOI cecii, MiJ Y4ac SKOi MOXKYTb IPOBOJUTHUCS KOHCYJIbTALIT
TOMIO;

- JIpyroi dYacTMHHU 3aJIKOBO-€K3aMEHAIllMHOi cecii, mig dYac sKOi
BUKOHYIOThCS J1a0OpaTopHi poOoTH (3a mMOTpeOW Ta 3HIHCHIOIOTHCS
CEMECTPOBI KOHTPOJIIOI0Y1 3aX0/TH);

- caMoCTiiiHOT pPOOOTHM CTyJEeHTa 3 OMNaHyBaHHS TEOPETHUYHUM Ta
MpPaKTUYHUM MaTepiajoM 1 BUKOHAHHS I1HIIMX 3aBllaHb HA CaMOCTIHHY
poOOTy 3TiHO 3 MPOrpaMol0 HaBYAIbHOI JUCHMIUIIHK MPOTATOM
HaBYAJILHOTO CEMECTPY abo POKY.

QdakTnyHa cyma OaiiB, SKy OTpPUMAa€ CTYJAEHT 3a KOXHUU MOIYJb
CKJIQIAEThCA 13 MIACYMKIB BHUKOHAHHS 3aIlJJTAHOBAaHUX KOHTPOJBHHUX 3aXOJiB,
BPaxOBYIOUM CBO€YACHICTh BUKOHAHHSA CTYJEHTOM TIpadiKy HaBYAIbHOTO
MPOIIECY.

1.MeToauka npoBeieHHS Ta OUIHIOBAHHS KOHTPOJBbHOIO0 3axoay 3M-JI1.

Mopynbna kouTposibHa podora MKP1 mpoBoauTscs y TectoBomy (hopmari
M0 3aBEpIICHHIO OMpaIlOBaHHS MaTepiaiiB JIEKIIHHUX 3aHATh. MopyJibHA
KOHTpOJIbHA pOo0OTa CKIIAA€ThCs 3 25 TECTOBUX 3aBJIaHb, SKI OXOIUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI qucHUIUTiHU. OILiHKa 3a MPaBUIbHY BIJMOBI/Ib
Ha ojHe muTaHHS — 1 Oayn. MakcumanbHa OIliHKA 32 BUKOHAHHS MOJYJIBHOT
KOHTPOJIBLHOT poO0TH JOpiBHIOE 25 Oaam.
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2. MeToanka npoBeeHHs Ta OMiHIOBAHHSI KOHTPOJBLHOT0 3axoay 3M-JI2.

MonynpHa KoHTpoJbHA poboTa MKP2 mpoBoauThes y TecToBOMY (hopmari
M0 3aBEpIICHHIO OMpAIlOBaHHS MaTepiaiiB JEKIIHHUX 3aHATh. MoJyJibHA
KOHTpOJIbHA p0o0O0Ta CKIIAJAEThCA 3 25 TECTOBUX 3aBllaHb, SKI OXOIUIIOIOTH BCi
TEMH JaHOTO MOJYJISl HaBYaIbHOI qucuuIUIiHU. OIliHKa 3a MPaBUIbHY BIJMOBIIb
Ha oaHe nmuTaHHsA — 1 Oayn. MakcuMmanbHa OIlIHKA 32 BUKOHAHHS MOAYJBHOT
KOHTPOJBHOT poO0TH JOpiBHIOE 25 Oaam.
3.MeToauka npoBeeHHs TA OLIHIOBAHHA KOHTPOJIbHOTO0 3ax0ay 3M-II1.

BukonanHs 3aBAaHb MOAYJS MPOBOJAUTHCS Yy BUTJIANI OMpaIlOBaHHS Ta
BUKOHAHHS 3aBJaHb Yy BHUIJISAl MOJEIIOBaHHA (I3UYHUX MPOLECIB Yy
HaBKOJIMIIIHBOMY CEpPEJIOBHUIIl Y KOMII IOTepHOMY Kiaci. Ha koxHOMY 3aHSTTI
MaricTpu BUKOHYIOTH 3aBJIaHHS 32 BIAMOBIIHUMH TEMAMH.

MaxkcumaiibHa o11iHKa 3a BukoHanHs Moyt 3M-I11 mopisatoe 50 Gamam.
4. MeToauKka NpOBeJeHHS] TAa OLIHIOBAHHS KOHTPOJBLHOIO 3aX0ay [JIf
CEeMeCTPOBOI 0 3AJIKY

Jlomyck 10 CEMEeCTpOBOro 3ajiky 3a MIACYMKaMU  MOJYJIbHOTO
HAKOMMUYYBAIHHOTO KOHTPOJIO periJaMeHTyioThes 1. 2.4 TlomokeHHS TIpo
MPOBEJICHHS IMiJICYMKOBOI'O KOHTPOJIIO 3HAHb CTYACHTIB, a caMme, CTYJIEeHT
BBXKAETHCSA JOMYIIEHUM JI0 TIJCYMKOBOTO CEMECTPOBOTO KOHTPOJIO 3
HaBYaJIbHOI JUCIUIUIIHM, SKIIO BIH BUKOHAB BCl BHAW pPoOIT, mepeadayeHi
poO0OYOI0 HABYAJIBHOI MPOTPaMOI0 AWCHUIUIIHA 1 HaOpaB 3a MOIYJIBHOIO
cuctemMor0 cymy OaniB He meHmie 50 0amiB 3a TEOpETUYHY Ta NPAKTUIHY
qacTUHYy (It 3aiiKy). SIKIIO JUCHMILIIHA 3aKIHUYETHCS 3aTIKOM, TO CTYICHT
MUIIIE 3aJ1IKOBY KOHTPOJIbHY po0OTY, a iHTerpaibHa ominka (B) mo aucruroiiai
PO3paxoBY€ETHCS 32 POPMYJIIOIO

B=0,75x03 + 0,25 x O3KP,

ne O3 —kimbkicHa omiHKa (y BIJICOTKaX BiJi MaKCHMaJbHO MOXJIUBOI) 3a
3MICTOBHUMH MOIYJISIMH,

O3KP - kinbkicHa omiHka (y BiJICOTKaxX BiJi MaKCHMaJlbHO MOYJIHBO1)

3aJ1IKOBOT KOHTPOJIbHOT pOOOTH.

CtyneHT, sSKMM HE Ma€ Ha T0YaTOK 3aJlKOBO-CK3aMEHAIlIHOI cecii
3a00proBaHOCTI MO JUCLUMIUIIHI, 110 3aBEPIIYETHCS 3aJ1KOM, OTPUMYE SIKICHY
OILIHKY («3apaxoBaHO» a00 «HE 3apaxOBaHO»), SKIIO Ma€ Ha OCTAHHIN JCHB
CEMECTpY IHTerpaibHy CyMy OajiiB IOTOYHOTO KOHTPOIIO, goctatHio (600aiiB
Ta OljbIle) s OTPUMAHHS TMO3WUTHUBHOI OIliHKH, Ta He MeHme 50 OamiB 3a
3aJ1IKOBY KOHTPOJIBHY POOOTY.

biner 3KP y dopmi TectiB ckmanaerscs 3 20-muTaHb, B K1 BXOASTh TEMHU
JEKIIHHUX Ta MPaKTHYHUX MOAYJIiB. MakcuMmanbHa MoxinBa orinka 100 G6ami
exkBiBasieHTHa 100% mpaBHILHUX BiAMOBIIEH.



3. PEKOMEHJALII 1O CAMOCTIMHOI POBOTH CTYJIEHTIB

IloBuaHHS MO MOCJIIOBHOMY BUBYEHHI0 TEOPETUYHOI0 MaTepiay.
Moayns 3M-JI1  CyuacHi yfIBJeHHSI NP0 CKJIAJHI CHCTEMH Ta iX
BJIACTHBOCTI.

Temal.l 3acanvni npunyunu mooenrosanns.

[lin wac mepmux JEKIIWHUX 3aHATH MOPOrpamMor0  JUCIUILUIIHU
PEKOMEH/JIOBAaHO  O3HAMOMUTH  ClyXadiB 13 3arajllbHUMU  T[PUHIUIAMHU
MozentoBaHHsl. OOOB’A3KOBO MOTPIOHO O3HAWUOMUTH I1X 3  ICHYIOUOIO
Kinacudikaiiero Moaenel, HagaTH MOHATTA. MOJCIbHI CUCTEMH, CKIAIHICTB,
o0uHrcIIOBaHA CKJIAHICTb.

OkpeMuM NOUTaHHAM JUCUUIUIIHM € 3arajbHl METOJM MOJEIIOBaHHS,
METOJIM CKJIQJaHHSl aJIrOpPUTMIB, MPOrpamMyBaHHS 3a MMM aJTOPUTMaMH,
nporpamyBaHHsIM B iHTerpoBanomy maketi MATLAB (abo MATHEMATICA)
sk B onepaniiinii cucremi DOS, Tak i 8 WINDOWS.

[IporpamMoro IUCIUIUIIHU 3alIPONOHOBAHO PO310paTH Yy SKOCTI MEPIIO] TEMU
METOJY TEOPETUYHOI MOOYI0BU MOJieel y BUTIIAAlL AUPEPEHUINHUX PIBHSIHb Ta
ix cucrem. Bcmin 3a MM NUTaHHSM MaricTpyu MarTh 3aCBOITH METOAU
CUMBOJIBHOT'O MO/JICTTFOBAHHSI.

JIITEPATYPA

1. CtparanoBuu P.JI. HepaBHoBecHast HenuHeHas TepmouHamuka. M.: Hayka,
1985. 479c.

2. Xymuaiies M.M., CriBak A.fl. UncenbHe MojemoBaHHs (Hi3MYHUX MPOIIECIB.
Koncnekr nekmiii. Oneca: OAEKY, 2014. 103c.

3. Xaken I'. Cunepreruka. M.: Mup, 1980. 406¢.

4, boromo6oB H.H., Mutpononsckuii FO.A. AccUMNTOTHYECKHE METOJbI B

TeOpUu HEeJTMHEHHBIX Koebanuii. M.: Hayka, 1974. 503c.
5. Pennosurapiiit OJJEKY. URL: http://eprints.library.odeku.edu.ua/

HUTAHHA J[JIA CAMOIIEPEBIPKH

1.*5Ixi Bu 3HaeTe MoenbHI CUCTEMMU?

2. S1xi Bu 3HaeTe METOAM MOJICITIOBAaHHS HABKOJIMITHBOTO CEPETOBHINA?
3. *I1lo 03HAaYaIOTh HOHATTS CKJIAAHICTH, OOUKMCIIIOBAHA CKJIAHICTh.?

4. *11{o 03HAYalOTh ANTOPUTMHU MPOTPAMYyBAHHS ?

5. [llo o3Hayae nmporpaMmyBaHHs B iHTerpoBanoMy naketi MATLAB (abo

MATHEMATICA)?

6. SIxi Bu 3HaeTe onepartiitHi cuctemu?.
(*- nuTaHHA A1 caMoTepeBipKH 0a30BUX PE3yJIbTATiB HABYAHHS - 3HAHb, BMIHb, HABHUOK).

Tema 1.2 Enemenmu mepmoouHamiku 3aMKHEHUX MA 8IOKPUMUX CUCHIEM

Po3Ouparoun 1m0 TeMy, MaricTpiB MOTpiOHO O3HAHOMUTH 3 THUTAHHSIM:
Penakcaiiisi 3aMKHEHO1 CHCTEMH JO PIBHOBa)XHOI'O CTaHy; J0BecTH H-Teopemy
bonbimana.

OkpeMuM TUTaHHSIM MOTPIOHO po3iOpaTH BIUIMB JAWCHUMAIll Ha
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HE3BOPOTHICTH MPOLIECIB.

MarictpiB noTpiOHO o3HaoMuTH 3 nuTaHHsIMuU: 1.CTalioHapHI CTaHU Y
BIIKPUTUX CHCTeMaX; 2.3MiHa €HTPOIIi BIIKpHTHX cHCTeM; 3.)KHUTTS 3 TOUYKH
30py CHOKUBAHHS EHTPOIIi

JIITEPATYPA

1. CtpatanoBuu P.JI. HepaBHoBecHast HenuHelHas TepmoauHamuka. M.: Hayka,
1985. 479c.

2. Xynmuanes M.M., CniBak A.fl. UncenbHe MoaemtoBaHHS (PiI3MUIHUX MPOIIECIiB.
Koncnekr nekmiii. Oneca: OAEKY, 2014. 103c.

3. Xaken I'. Cunepretuka. M.: Mup, 1980. 406¢.

4. boromo6oB H.H., Mutpononsckuii FO.A. AccUMOTOTHUYECKHE METOJIbI B
TEeOpUH HEeJTMHEHHBIX Koebanuii. M.: Hayka, 1974. 503c.

5. Penosurapiiit OJJEKY. URL: http://eprints.library.odeku.edu.ua/

HUTAHHA J[JIA CAMOIIEPEBIPKH

1.*Sxwmif cTaH TEPMOIMHAMIYHOT CUCTEMHU HA3UBAETHCS PIBHOBAKHIM ?

2. Sxmii 3mict mae H-teopema bonbimana?

3. *I1{o 03HAYarOTh y TEPMOIUHAMIII MTOHSTTS 3aMKHEHOI CHCTEMH ?

4. *I1lo 03HAYarOTh peakcarlis 3aMKHEHOT CUCTEMH ?

5. *4ki mporecu y TepMOIMHAMIII HA3UBAIOTh 3BOPOTHUMH Ta HE3BOPOTHUMH ?

6. Uu BrutMBae qucunarii eHeprii Ha He3BOPOTHICTh MPOIIECiB?
(*- nmuTaHHs A5 caMoTepeBIpKH 0a30BUX Pe3yJIbTaTiB HABYAHHS - 3HAHb, BMiHb, HABHUOK).

Tema 1.3 Cmoxacmuuni cucmemu.

[Ipu posrmsai 1miei TemMu MarictpaM MOTPIOHO HaAaTH MOHSITTA
CTOXAaCTHUYHOCTi, C(OPMYIIOBATH OCHOBHI 3aKOHM CTOXaCTUYHUX CHUCTEM,
30KpeMa, 3raJaTd 3aKOH BEIMKUX YHCEJ, 3TajaTd TOHATTS WMOBIPHOCTI,
(GyHKIIM po3noALLy Ta iH..

Marictpu MaroTh 3aCTOCOBYBAaTH 11l MOHSTTS Ta 3aKOHU 10 PO3B’sI3aHHS
3a/1a4 3aXUCTy JOBKULIA.

Cnyxadam noTpiOHO JOBECTH, 1110 JJI MOAEIIOBAHHS CTOXaCTUYHOTO PyXy
OKpPEMUX JUCIEPCHUX YACTUHOK Yy (PI3UIIl ICHYIOTh YITKI 3aKOHH, HAIMPHUKIAI,
3akoH ElHmrTelina. KnacuuHi nudepeHiiidi piBHSIHHS ONUCYIOTh TaKUU pyX.
Marictpam notpiOHO 3anucaTu piBHsSHHA JlaHkeBeHa 1 Hajatu oro (Hi3uyHUN
smicT.  Ilotpibno 3amucatu piBHsiHHS Dokkepa-Ilnmanka 1 mnokaszaTu, sK
3MIHIOETBCS (DYHKIIIS PO3IMOALTY, sIKa € PO3B’SI3KOM I[LOTO PIBHSIHHS.

JIITEPATYPA

1. CtpatanoBuu P.JI. HepaBHoBecHast HenuHelHas TepmoauHnamuka. M.: Hayka,
1985. 479c.

2. XymuaueB M.M., CniBak A.fl. UncenbHe MoentoBaHHS (Di3MYHHUX MPOIIECIB.
Koncnekr nekmiii. Oneca: OJEKY, 2014. 103c.

3. Xaken I'. Cunepretuka. M.: Mup, 1980. 406¢.

4, boromo6oB H.H., Mutpononsckuii FO.A. AccUMNTOTHYECKHE METOJbI B
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TEOpHUH HEeJTMHEHHBIX Kojebanuii. M.: Hayka, 1974. 503c.
5. Penosurapiiit OJJEKY. URL: http://eprints.library.odeku.edu.ua/

HHUTAHHA J[JIA CAMOIIEPEBIPKH

1. *Axwmii Gi3nuHU TPOIIEC HA3UBAETHCS CTOXaCTHIYHUM?

2. SIxkwmit 3micT Mae piBHsHHA JlaHkeBeHa?

3. *111o o3HaYa€ NOHATTS CTOXACTUYHOCTI CUCTEMU?

4. *$Slxk HOpMy€eTbCs PYHKITIST HMOBIpHOCTI?

5. *I1{o Ha3uBa€eTHCSI UMOBIPHICTIO?

6. *Axkwmii pyx y MexaHimi onucye 3akoH EfHmTeitHa?

/. Slx y 3akoni ElHmTeliHa 3MillleHHS] OpOYHIBCHKOI YACTUHKHU IOB’S3aHE 13
koedimieaToM qudy3ii?

8. Sxwuii 3mict mae piBasaHS Dokkepa-ILiranka?

(*- nuTaHHs A caMonepeBIpKH 0a30BUX Pe3yJIbTaTiB HABYAHHS - 3HAHb, BMiHb, HABUUOK).

Tema 1.4 Enemenmu meopii ¢pazoeux nepexoois.

[Ipu po3rmsal i€l TemMu MmaricTpam MOTpPIOHO HaAaTH MOHATTS (a30BUX
nepexoxiB 1-ro ta 2-ro pomy. HaBectu mpukiamm ¢azoBux mnepexomiB 1-ro
poay. IloTpiOHO HagaTH 3HAHHSI, IO BIIOYBAETHCS 3 TYCTUHOI PEYOBUHU MPHU
¢dazoBux nepexoaax 1-ro poxay.

[loTpibHO pO310OpaTH, dAKi (GI3UYHI MPOUECH HA3UBAEThCS (PazoBUMU
nepexojamMu 2-ro poay, a TaKoXK, ska (i3udHa BETMYMHA MAaE PO3PUB TIPH
dazoBux mepexomax 2-ro poxay. lloTpiOHO HaBecTH mpuUKIaAH (Pa30BHX
MIEePEXOIiB 2-T0 POy

Ilimn dvac meKmiMHUX 3aHATh MOTPIOHO PO3’SICHUTH MaricTpam, IIIo
Ha3MBaIOTh TOIMOJOTIYHUMH TMpOLEcaMH 1 SIK MOJEIIOBATH TaKl MPOLECH.
HapecTtu npukiiaau TononoriyHux Ga3oBUX NEePeXo/IiB.

JIITEPATYPA

1. CtparanoBuu P.JI. HepaBHoBecHast HenuHeHas TepmoiuHamuka. M.: Hayka,
1985. 479c.

2. XymuaueB M.M., CniBak A.fl. UncenbHe MojemtoBaHHS (DI3MYHHUX MPOIIECIB.
Koncnexr nekmiit. Oxgeca: OJIEKY, 2014. 103c.

3. Xaken I'. Cunepretuka. M.: Mup, 1980. 406¢.

4, boromo6oB H.H., Mutpononsckuii FO.A. AccUMOTOTHYECKHE METOJbI B

TEOpUH HENMMHEHHBIX KoeOanuii. M.. Hayka, 1974. 503c.
5. Pennosurapiiit OJJEKY. URL: http://eprints.library.odeku.edu.ua/

THIUTAHHA J[JIA CAMOIIEPEBIPKH

1.*4xi ¢izuuni mporecu Ha3uBaeThCs (HazoBUMHU Tiepexogamu 1-ro pomy?

2. *Ska (iznuyna BenmurHA Ma€e po3puB npu (pa3zoBux nmepexonax 1-ro pomy?
3. *4xi i3uunHi poriecu Ha3UBAETHCS (Ha30BUMU MEPEXOAaMH 2-TO POIY?

4. *Slka ¢i3ndHa BeTUYNHA MA€ PO3PUB MPHU (a30BUX NEPEX0AaxX 2-TO POAY?
5. HaBectu mpukiaan ¢ha3oBUX NEPEXOAIB 2-TO POIY.
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6. [Ilo Ha3WBAIOTH TOMOJIOTIYHIUMH TIPOIECAMU?
(*- nmuTaHHs A caMoniepeBIpKH 0a30BHUX Pe3yJIbTaTiB HABYAHHS - 3HAHb, BMIHb, HABHUOK).

Tema 15  Myasmu-macwumadnuii aunaniz enaugy HeNiHIIHOCMI ma
HEOOHOpIOHOCMI  HA  XGUNbOGUI  MPAHCHOpmM Yy  OUCKPEemHill  ma
KOHMUHYANbHIT 2PAHUYI.

Takuil aHani3 miJa 4yac JEKLil MOXIHUBO 3pOOUTH Ha MPUKIAIl PO3CITHHS
XBUJIb HAa HEOJHOPIMHOCTSX, CKa)XIMO, I'paHyJiboBaHOi cuctemu. llpu mnpomy
pO3Mip I'paHyJl MOBUHEH BIAMOBIAATH PO3MIPY XBHIIb.

3anucylour XBHJIbOBE PIBHSIHHS, MpOaHali3yBaTH BIUIUB HEOJHOPITHOCTI
Ha PO3CISTHHS XBWJI1 KP13b 3a/1aHy HENIHIAHY Ta HEOAHOPIAHY CUCTEMY.

[lokazatu kpuTepii, SIKI XapaKTepU3yIOTb MPOXOKEHHS a00 PO3CIAHHS
XBUJIb y TUCKPETHIN Ta KOHTUHYaJIbHIN TpaHuUIIi.

JIITEPATYPA

1. CtpatanoBuu P.JI. HepaBHoBecHast HenmuHeHas TepmoiuHamuka. M.: Hayka,
1985. 479c.

2. Xymuaues M.M., CriBak A.fl. UncenbHe MoemoBaHHs (DI3MYHHUX MPOIIECIB.
Koncnekr nekmiii. Oneca: OAEKY, 2014. 103c.

3. Xaken I'. Cunepretuka. M.: Mup, 1980. 406¢.

4, boromo6oB H.H., Mutpononsckuii F0.A. AccUMOTOTHUYECKHE METOJbI B
TEeOpUH HEeJTMHEHHBIX Koebanuii. M.: Hayka, 1974. 503c.

5. Pennosurapiiit OJJEKY. URL: http://eprints.library.odeku.edu.ua/

HIUTAHHA J[JIA CAMOIIEPEBIPKH

1.*4xi izuuHi Mporiecu Ha3UBAETHCS XBUITLOBUMU ?

2. *HaBecTu nmpuKiIaay XBUIHOBUX MPOIIECIB y TOBKIIIII.

3. *SIk 3anmucyeTbcs PIBHSHHS XBHIII?

4. *Sk ekpaHyBaTH WIKIJJIMBI BUIPOMIHIOBAHHSI 3aCTOCOBYIOYHM TI'paHyJIbOBaHI
CUCTEMU?

5. Ski kputepii XapakTepu3ylOTh MPOXOJKEHHS ab0 pO3CISIHHSA XBWIb )
JTUCKPETHIN Ta KOHTUHYAJIbHINM TPAHUII?

6. Un Mae 3HaUCHHS JOBKMHA XBHJII Y MPOTIECI PO3CISTHHS XBUJIb?

7. llo moka3ye XBUILOBHUI BEKTOP?
(*- nuTaHHA A1 caMoNepeBIpKH 0a30BHUX PE3yJbTATIB HABYAHHS - 3HAHb, BMiHb, HABUYOK).

Moayas 3M-JI2 Metoau moaeawBanHs Gi3MYHUX NPOLECiB y TOBKULTI
Tema 2.1 Memoou meopemuunoi nooyoosu mooeneii y euzinaoi
ougpepenuininux pienany ma ix cucmem. Memoodu CcumeoIbHO20
MOOeNI06AHHA.

[Ipu po3rasAl i€l TeMu MaricTpaMm MOTPiIOHO HAJATH MOHATTS (PI3UYHOI Ta
MaTeMaTU4HOi Mojene. byap-skuil mpoiiec MOJEIIOBaHHS IOB’S3aHUM 13
BUUICHHSIM SKHUCH-TO OJHHUX OCOOJIMBOCTEH Ta HEXTYBaHHAM I1HIIUMHU
ocoOnuBocTAMH. lle meBHE CHpONIEHHS peallbHUX MPOLECiB, AKE JT03BOJISE
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3aCTOCYBAaTH BIJJOMI MaT€MAaTHYH1 MPUMOMH JIJii OMUCY MPOIECY Ta OTPUMATH
pe3yabTaT PO3PaxXyHKIB, SIKHUA MICHS OOOB’SI3KOBO MEPEBIPSIETHCA AOCTITHUM
HUISIXOM, HapUKIa, 32 JOMOMOT O €KCIIEPUMEHTY.

®i3u4HI MOJIeN JOTIOMAraroTh MPEJCTaBUTH MEXaH13M MPOLIECY Y BUTIISIL
CIPOILEHOI KapTUHKHU, SKYy MOXHa 3alucaTd MaTeMaTH4YHO 3a JIOMOMOTOIO0
nudepeHIiitHuX piBHSAHbD.

3a3BU4ail MpUPOHI MPOUECHU € HENHIHHUMH, TOOTO y PIBHSHHSA BXOMSTH
HEJHIMHI MaTeMaTu4H1 QYHKIIT, HAIPUKIIAJl €KCIIOHEHTH.

[lutaHHs MOJIENMIOBAHHS Ma€ JIOCTaTHHO BENUKY IcTopito. CrmoyaTky Ini
MUTaHHS po30upanucs MaTeMaTUYHO Yy paMKax Teopili NoAiOHOCTI, sKa
J03BOJIMJIAa BUSIBUTU TIE€BHI 3aKOHU Ta C(GOPMYJIOBATH OCHOBHI MpaBWia Ta
TeopeMu, Hanpukiaja, TeopeMu KipmidoBa. 3anucadi KpuTepiaiabHi BiIHOUIECHHS
JUI. OCHOBHUX (PI3MYHHUX MPOIIECIB - TIAPOJWHAMIYHHUX, TEIJIOBUX MAacOOOMIH
HUX Ta 1H. 3HaWaeHl KpuTepii mmx IponeciB — Peitnonsaca, I'pacroda,
Hyccenpra Ta 6arato iHIIKX.

Y nexkmisix mnoTpiOHO MEpeiYUMTH OCHOBHI BigoMmi (i3WM4HI MO,
HaMpUKJIaa, 1HEPIIHHOI CUCTEMHU, MOJACIb 1ealbHOTO ra3y, MOJel aTOMHOTO
sapa Ta iH. KopucHo 3rajatu Mojieni, K1 y OCTaHHI 4acu BUKOPUCTOBYIOTH JJIsI
OMHUCAHHS TOBEJIIHKU €KOJIOTIYHUX CHUCTEM, CepeJl AKUX — TaK 3BaHl KaMepHi
Moeni, Mosienb JIOTKi - BonbTeppa «Xmkak-kepTBa» Ta iH.

JIITEPATYPA

1. CtpatanoBuu P.JI. HepaBHoBecHast HenmuHeHast TepmoauHnamuka. M.: Hayka,
1985. 479c.

2. XymuaueB M.M., CniBak A.fl. UncenbHe MoentoBaHHS (DI3UYHHUX MPOIIECIB.
Koncnekr nekmiii. Oneca: OEKY, 2014. 103c.

3. Xaken I'. CunepreTtuka. M.: Mup, 1980. 406¢.

4, boromo6oB H.H., Mutpononsckuii FO.A. AccUMOTOTHYECKHE METOJbI B
TEeOpUU HEeIMHEHHBIX Koiebanuii. M.: Hayka, 1974. 503c.

5. Pennosurapiiit OJJEKY. URL: http://eprints.library.odeku.edu.ua/

HUTAHHA J[JIA CAMOIIEPEBIPKH

1. *Hapectn npukianu ¢i3udHUX MOJICIICH.

2. *5Ix 3amUCy€THCS PIBHSIHHS PyXYy?

3.*¥kuit kputTepid nNOAIOHOCTI oOmMHCye TMepexid Tewii 3 JaMiHaApHOro Y
TypOyJIeHTHUIA?

4 SIxi kputepii xapaKTepU3yIOTh TEIIO-MaCOOOMIHHI TPOIecH ?

5. SIxi MeToAM CUMBOJIBHOTO MOJIeNIOBaHHs Bu 3HaeTe?
(*- nuTaHHA A1 caMOTIepeBIpKH 0a30BHUX PE3yJbTATiB HABYAHHS - 3HAHb, BMiHb, HABHUYOK).

Tema 2.2 Memoou uucenvnozo po3e’s3Ky piensanv pyxy. Memoo
MONEKYAAPHOT OUHAMIKU.

[Ipu BukIaganHHi 1i€i TeMH TOTPIOHO MEPIII 32 BCE MOSICHUTH CTYJICHTaM, 110
JUTsL O3B’ si3aHHs AU(BEPEHIINHUX PIBHSAHD, X MOTPIOHO NEPETBOPUTH Y 3BUYAITHI
He audepeHIliiHi, OCKUIbKM OOYHCIIIOBaIbHA TEXHIKA MOXKE€ BUKOHYBATH TUIbKHU
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Jy’Ke MPOCTI1 onepariii.

UucenbHl METOIU PO3B’SA3aHHSA PI3HUX BUIIB PIBHSHL - 1€ AJITOPUTMHU
3HAXO/KCHHS HAOIKeHUX (a 1HO1 1 TOYHMX) 3HAYCHb IITYKAHOTO PO3B’sI3aHHS.

Po3B’s13ku  anreOpaidyHUX pIBHSHb MAlOTh MPU 1bOMY BUIJISJ 3HAYEHb
apryMEHTIB, BHUYHUCJIEHHUX 3 T[IEBHOK MIPOI0 TOYHOCTI, a pPO3B’SI3KHU
nudepeHIiaIbHUX PIBHSAHD Y BUTJIS1 TaOIUIIL.

YucenbHI METOAM 3aCTOCOBaH1 A0 AYy>K€ LIMPOKHUX KJIACIB PIBHAHb 1 yCIX
TUITIB 3aBAaHb ISl HUX.

MoxHa mNepeniuuTi ICHYIYl YHCENIbHI METOAM 1 IMOKa3aTh y SKUX
BHUIIAJIKaX 3aCTOCOBYETHCS TOM 4M 1HIIMK MeTod. Cepel HUX METOIW 1Tepallii,
PI3BHOCTHHUX CX€M, MeToJ1 Tparnenii, meton Pynre-Kytra 1a iH..

Metoau po3B’si3aHHS 3BHYAMHUX AU(EpeHIialbHUX PIBHSIHb BHUMAraroTh
JOTpUMaHHS YMOBH OOYMOBJIEHOCTi, TOOTO Maji 3MIHU MOYATKOBUX yYMOB HE
MOBUHHI MPU3BOJAUTH A0 3HAUHUX 3MIH THTErPATIbHUX KPUBUX - PO3B’S30K MA€E
OyTH CTIMKUM.

Po3B’s13ku cucteM JiHIHHUX piBHAHb. OJTHUM 3 HAUMOMIMPEHIIINX METO/I1B
PO3B’sI3aHHS CHCTEM JIIHIHHUX PiBHSIHBL € MeTo]1 BukitoueHHs (["ayca).

VY 3araJibHOMY BHUIQJIKy METOI0 € BIAIIYKYBaHHS MM METOJIOM
PO3B’sI3aHHSI CUCTEMHU N HEOJAHOPITHUX PIBHSIHB 3 N HEBIAOMUMU .

Jlo yBarm MaricTpiB CIiJl JOBECTH MHUTAHHS YHCEIBHOTO PO3B’SI3aHHS
3amaui Komi ta meron Ednepa [[ns mpocToTu BUKIIALy MOXKHAa OOMEXHUTHUCS
po3B’si3ansaM 3anadi Komri. [Ipoctoro uucensHOr0 cxemoro € meron Eiinepa.
Busenennst merony Elnepa BuxoauTs 3 poskinagaHHs B psan Teitnopa yHkiii
Y(X) (iHTerpaibHOT KPUBOI PIBHSHHS.

I'eomeTpuunumii 3micT mMeroay Eilnepa monsirae B anpokcuMallii MyKaHOTO
po3B’si3anHs (iHTerpanbHid kpusid Y(X)) Ha Bigpisky [XK, XK+1] Bigpizkom
JOTUYHOT, MPOBEACHOT 10 Tpadiky pimeHHs B ToUIi XK).

Meton Eitnmepa mnpoctuii uis ducenbHOi peamizamii: Ha kpomi K
obumcimoeThes 3HaueHHs f(xK, yk). Hemomikom 1150ro MeToy € Te, IO BiH Ma€
BHCOKY TMOTPIIIHICT, 004YnclIeHb. OCHOBHUM JKEPEJIOM MOXHUOKH OOYHCIICHb B
JaHOMY BUIIAJIKy BUCTYMAa€ MOMMIIKA IUCKPETU3allli, IKa BUHUKAE B PE3yIbTaTi
3aMiHu AU epeHIIabHOTO PIBHSIHHS PI3HULIEBOIO allPOKCUMAIIIETO.

Cain po3noBict po Mmetoa Pynre-Kyrtu. [nes merony, 3anponoHOBaHOTO
HiMenbkumMu Matematukamu K. Pynre 1 M.B. Kyrro#f, rpyHTyeThcsa Ha
oOumcneHHi HaOmmwkeHoro pimenHs Yi+l y By3m Xi+l = Xi+h y Bummsimi
JiHIMHOT KOMOIHAIl 3 MOCTIMHUMHU KoedimieHTaMu. MO)KHa IOKa3aTH, 0
dbopmyna 1-ro nopsanKy B JaHOMY BUNAAKY cmiBnagatume 3 popmynoto Eiinepa,
AKHAW TaKOXK Ha3UBA€ThC MeTOAOM PyHre-KyTra nepmoro nopsaxy.

[IporpaMoro TUCIUIIIIHUA NPOMOHYETHCS HAAATH MaricTpaM 3HaHHSA METOY
MOJICKYJISIPHOT TWHAMIKH, SKHA T03BOJIsIE o09YMCIUTH 3amady mpo pyx 10-100
YaCTUHOK, TOOTO Ja€ MOXJIMBICTh PO3TJSJATH KIACTEPHI CUCTEMH, Y SIKHX
KUIbKICTh YaCTUHOK 3HAXOJUTHCS Y TAKOMY 1HTEpBaIl.
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HUTAHHA J[JIA CAMOIIEPEBIPKH

1.*Axwmii reomeTpuuHuii 3mMicT Mmetony Elinepa?

2. * 1110 € OCHOBHHUM J[KEPEJIOM IMOXUOKH 00UYrCIeHb 3a MeToaoM Eitnepa?
3. *{o Ha3uBaeTHCS iTEpALiIMU Yy YUCEIbHOMY MOJIETIOBaHH1?

4. *1o mo3Boisie MoaemoBaTu Meton Pyrre-Kyrra?

5. Sxi mepomniku merony Einepa?

6. SIkum MeTOIOM MOXKHA pO3paxyBaTh Kiiactep?

(*- nmuTaHHs A caMoNepeBIpKH 0a30BUX PE3yJbTATiB HABYAHHS - 3HAHb, BMiHb, HABHUYOK

Tema 2.3 Mooenweanns 3a 00nOMO02010 IMOBIPHICHUX A20PUMMIE.
Memoo Monume-Kapino.

[Ipu BukIaganHi 1i€i TeMH TOTPIOHO MEPIII 32 BCE MOSICHUTH CTYJICHTaM, 110
BEJIMKA KUIBKICTh 3aj/lau JOBKULIS Mae UMOBIpHICHUIN XapakTep. HaBiTh mporuos
NOTOH, SIKUM POOJIATH 3 Jy’KE JAaBHIX YaciB Ma€ Ty UM 1HILY HMOBIPHICTb.

[Ipu po3risAl HaUOPOCTIIMX 3a7a4 MEXaHIKM MH 0auuMo MpOSIBY
croxacTuuHocTi. Hampuknaa, OpOyHIBCBKHI pPyX MaJICHBKMX YaCTUHOK UMY
00yMOBJIEHHM MMOBIPHICHUM XapaKTepOM 3ITKHEHb iX 3 MOJEKYyJIaMH T'a30BOTO
CepeIOBHUILA.

[Ipu posrisial martepiany MNEpPIIOrO MOJYJS MAariCTpu Majiu 3acBOITH
MOHSATTA CTOXAaCTUYHOCTI, HAaBYUTUCA (POpMyIIOBaTH OCHOBHI  3aKOHHU
CTOXaCTUYHHMX CUCTEM, 3HATH, 110 ONUCYIOTh (PYHKIIIT pO3MOALTY Ta 1H..

Marictpu MaroTh 3aCTOCOBYBATH 111 MOHSTTS Ta 3aKOHU 10 PO3B’sI3aHHS
3a71a4 3aXUCTY JTOBKIJLIS.

Buknagatoun 10 TeMy, NOTpiIOHO 3BEpHYTHM YyBary MaricTpiB Ha
MMOBIPHICHI alTOPUTMH, HAJATH MaricTpam cyTs Metoxy Monte-Kapiro.

Merton Moure- Kapﬂo (3a Ha3Bor wmicta MonTe-Kapno, Monako, sike
BiJOME CBOIMH Ka3WHO ) — 3arajjbHa Ha3Ba TPYNH YHCIOBHUX METO/IIB,
3aCHOBAHHUX Ha OJIEpKaHHI BEJIMKOI KUIBKOCTI pealli3alliii CTOXaCTUYHOIO
nporecy, sSkuid  (QopMyeThcs y TOM cmocid, 100 Horo MWMOBIpHICHI
XapaKTEPUCTUKU 301raiucs 3 aHAJIIOTTYHUMHU BEJIMUYMHAMHM 3ajadl, IKYy MOTPIOHO
pO3B'SA3aTH.

bararo cucrtem € ckinagHuUMU AJis1 TOCHIA)KEHHS BIUIMBY HEBU3HAUYEHOCT1 3
BUKOPUCTAHHSIM  aHAJIITUYHUX MeToAiB. [Ipore 11 cuctemMu  MOXKHa
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JTOCTIHKYBATH, SKIIO PO3TIISIAATHA BXIAHI JaHl Y BUTJISAI BUMAAKOBUX 3MIHHHX,
MOBTOPIOIOYM BEJUKY KUIBKICTh oOuucitoBanb N (iTepariil) 3amis OTpUMaHHS
pe3yabTaTy 3 MOTPIOHOIO TOUHICTIO.

Meton MonTe-Kapno — 1e meTon imitamii st TpuOJIU3HOTO BIATBOPEHHS
peaibHUX sBHIN. BiH 00'eHye aHAi3 YyTIMBOCTI (CIIPUAHATIMBOCTI) 1 aHATI3
pO3MoIlTy TMOBIpHOCTEH BXIIHUX 3MIHHUX. Lleit MeToa mae 3mory nmoOyayBaTu
MO/I€JIb, MIHIMI3YIOUH JaHi.

[To6ynoBa Mojiesi MOYNHAETHCS 3 BU3HAUYCHHS GyHKIIIOHATBHUX
3aJIeKHOCTeM y peanbHid cuctemi. Ilicis 4oro OTPUMYIOTh KIJTBKICHUM
PO3B'S30K, BUKOPHCTOBYIOYHM TEOPII0 HMOBIPHOCTI 1 TaOJWIll BUMAAKOBUX
quce.
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1. CtpatanoBuu P.JI. HepaBHoBecHast HenmuHelHas TepmoauHamuka. M.: Hayka,
1985. 479c.
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IIUTAHHA J[JIA CAMOIIEPEBIPKU
1.* Y Ma€e cTOXaCTHYHUN XapaKTep pyX OPYHIBCHKOI YaCTHHKH ?
2. *Uu € cTOXaCTHYHICTh Y MPUPOJTHUX TIPOIIECIB?
3. *o sBasI0TH COOO0I0 iTeparlii y 4iucenbHOMY MOJICTIOBAaHH1?
4. *11lo mo3Boisge MmoaemoBaT MeTo; MonTe-Kapio?

5. *SxuM METOIOM MOKHA PO3PaxXyBaTH CTOXACTUIHHM MPOTIEC?
(*- nmuTaHHs A5 caMoNepeBIpKH 0a30BUX PE3yJbTATiB HABYAHHS - 3HAHb, BMiHb, HABHUOK

Tema 2.4 Mooenrweannsa oigpyprauiiinux npoyecie. Mooenrosanns
¢pakuiitnux 00’ckmie ma npouyecie.

[Ipu posrnsani miei TeMu MarictpaM NOTPIOHO HAJATH MOHATTA Ol ypKalliid,
(dpakiiiiHux 00’ €KTiB Ta MPOIIECIB 13 YUACTIO TAKUX 00’ €KTIB.

[ToTpiOHO PO3’SICHUTH, L0 MPUPOAHI MPOLECH HAWYACTIIIE OMUCYIOTHCS
HEJHIMHUMU PIBHAHHSMH, SIKI MOXKYTh MAaTH JEKIJIbKa PO3B’S3KiB, 110 ICHYIOTh
TaKk 3BaHl TOuku Oidypkaiii, skl IIe Ha3UBAIOTh TOYKAMU HEMOBEPHEHHS,
OCKUIIbKU BOHU IOB’A3aH1 Hall4yacTilie 3 He3BOPOTHUMHU MPOIIECaMU.

OOG’€KTH, PO3MIPHICTh SKHMX HE MOXE OyTH OIHMCAHOI IIOYHUCEIHbHUM
MacimtaboM MawTh Ha3By ¢paktamiB. [loTpiOHO HaBecTH MNPUKIAAH
(dbpakTalbHUX PUPOAHUX 00’ €KTIB: XMapH, JiepeBa, Oepir Mops Ta iH..

VY nexmisx moTpiOHO HAJATH OCHOBHI NMPUHITUIIA Ta METOAW MOJICITIOBAHHS
TaKuX MPOIECiB Ta 00’ €KTIB.


https://uk.wikipedia.org/wiki/%D0%86%D0%BC%D1%96%D1%82%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D0%B7_%D1%87%D1%83%D1%82%D0%BB%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%96
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D1%96%D1%8F_%D0%B9%D0%BC%D0%BE%D0%B2%D1%96%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%96
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HUTAHHA J[JIA CAMOIIEPEBIPKH

1.*Axnit piznuHmit Iporiec Ha3MBAETHCS O1dypKaIiiHUM ?
2. *I1lo o3Hauae Touka Oidypkarrii?

3. *Illo Ha3uBaeThcs hpakTamom?

4. *SIxi npuknanu GpakTarbHUX 00’ €KTIB?

5. SIxa cyTh METOAIB MOICTIOBAHHS 01 ypKaIliHHUX MPOIECiB?
(*- nmuTaHHs A caMoNiepeBIpKH 0a30BUX PE3yJbTAaTiB HABYAHHS - 3HAHb, BMiHb, HABUUOK).

Tema 2.5 Memoou cmepeonoziunozo ananizy cmpykmypu
0a2amoKOMNOHEeHMHUX CUCHIEM.

JIist onmucy CTPYKTYpU CKJIQJIHUX CHCTEM - TpaHYJbOBAaHUX MaTepiais,
3aMpONOHOBAHMI TOMOJIOTIYHUNM METOJI BUKOPUCTaHHS aiarpam Boponoro. Y
BUNAJKy JBOBUMIPHOI CHCTEMH BCTAaHOBJICHI 3B SI3KM MDK PO3MOALIAMHU
napaMeTpiB MOJACTIOYMX (YHKIIA Ta CTPYKTYPHUMHU XapaKTEPUCTUKAMHU Y
KOH(]IrypamuiifHoMy nNpocTopi.

KopucHo 03HailoMuTH MaricTpiB 3 aHAIITUYHOIO (POPMOIO PO3MOLTY TUIOIIL
¢biryp BopoHoro ta aeranpHO IpoaHali3yBaTH IMOBEAIHKY ii MOMEHTIB, sKa
(hopMy€eTHCSl BHACIIIOK CTPYKTYPHUX MEPETBOPEHD.

Pi3HOMaHITHICTh THUIIB TPaHYJbOBAHUX MaTEpiajiB, Kl MPEJCTABICHI B
NPHUPOJII T4 BUKOPUCTOBYIOTHCS Yy TMPOMHMCIOBOCTI (IiCOK, T'paBiif, TPYHTH,
OyJliBesbHI, XapuoBi, (papmaneBTHYHI MaTepiadu y rpaHyliboBaHii (opmi Ta
1H.), 3yMOBJIIO€ BaXKJIUBICTh PO3YMIHHS IPUPOJH iX (DI3UTHHUX BIACTUBOCTECH.

3aBepuIyrouu Kypc, BUKJIalad Ma€ HaJaTH Marictpam MeToAu rpad1yHOTo
MPEACTABICHHS Pe3yJIbTaTIB MOJICIIOBAHHS.
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HHUTAHHA J[JIA CAMOIIEPEBIPKH

1.* [llo ABIAOTH COO0I0 METOIM CTEPEOJIOTIUHOTO aHATI3Y?
2. *11lo sBisie coboro dirypa Boponoro?
3. *{o Ha3uBaeThCs TpiaHTysALieto Jenone?
4. *Mky ocobnuBicth Mae posnoaun ¢iryp Ilyacoma — Boponoro mans
BIIOPSIIKOBAHUX CTPYKTYp?
5. Sk 3anexuts aucnepceis poznoauty ¢iryp Ilyacona — BopoHoro Bix cTyneHs
(pamiyca) BHOPSAKYBAHHS CTPYKTYP?
(*- nmuTaHHA A1 caMoTepeBIpKH 0a30BHUX PE3yJbTATiB HABYAHHS - 3HAHb, BMiHb, HABHYOK).
HpakTnunuii Mogyas 3M-II1. [loBuaHHS MO0 NOCTIZOBHOMY BUBYEHHIO
MarepiaJy.
IIpakTU4Hi 3aHATTA - YHCeJIbHE MOACJIOBAHHA (QI3MYHMX NPOUECIB Y
HABKOJIMIIHbOMY CepeloBUIILi
Tema 1. Ilo6yoosa moodeneii xeunbo8ozo mpancnopmy ma Ouy3iiiHux
npouecie. Bukopucmanna cumeonvbH020 MOO0EN086AHHA 014 PO36°AZAHHA
meopemuuHux Mooeneil. 3acmocysanus Memooie zpagiunozo
npeocmaeieHHs pe3yibmamis.

IIpr po3B’s3aHHI EKOJIOTITYHHMX 3aJad CTa€ 3pO3yMIIHMM, IO IXHSA
CKJIQJIHICTh Ta MYJbTHUIAPAMETPUUYHICTh BHUMArarOTh JJisi CBOTO BHUPIIICHHS
CHUCTEMHOTI0 3aJy4eHHS JOCBIY TOYHUX HAYK, MEpIl 3a Bce (PI3UKHU Ta XIMIi.

IIpupoaHi €KOJIOT1YHI CUCTEMH € HaJI3BUYANHO CKIIAJHUMHU, Y TKHUX BECh
yac BiI0yBa€eThCsl CKIIAHUN eHepreTuuHuii oOMiH. [le mepir 3a Bce TenioBuii Ta
MarepianbHuii oOMiH. Lli mpomecu noTpeOyrOTh 3HAHb TEPMOJUHAMIYHUX
METO/IIB PO3PaXyHKIB CKJIAJHHX CHCTEM, 3aKOHIB €KOJOTTIHO1 (DI3UKH.

Marictpy  MawTh  BMITH  MOJIETIOBAaTH  Ta  PO3PaxOBYBaTH
TEPMOJMHAMIUHI 33]]a4l TEIJIO - MAaCOOOMIHY MPUPOJIHUX CUCTEM.
Marictpu BUKOHYIOTH pOOOTY 3 1aHOI TEeMH 3a 3aBJIaHHSIM BHKJIajaya.
[ToBHMIA OMUC TPAKTHYHUX pOOIT (TEOPETUYHUU BCTYI, METOJIUKA
BUKOHAHHS POOOTH, 3aBJaHHS O BHUKOHAHHS MPAKTUYHUX POOIT Ta MOPSIOK
poOOTH, TOCIIOBHICTh PO3PAaXyHKIB Ta OOYMCIEHHS MOXMOKM HaBElIEH1 Yy
BIIMOBITHMX METOAMYHMX BKa31BKax Ta KOHCIIEKTAaX, K1 Mae Kadeapa 3arajibHO1
Ta Teopetnanoi pizuxu: [1],[2],[3],[4], [5].
3aBaaHHS 10 BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSAIOK poOOTH MOXKHA
3HAlTH Ha cailTi Kadeapu 3araiabHOI Ta TEOPETUUYHOT (I3UKH Yy CHCTEMI
nucranniiinoro napuanus OJEKY [6].
[IpakTu4H1 3aHATTS MPOBOASATHCA y KOMIT' IOTEpPHOMY Kiiaci Ha 6a3i kadeapu
3arajibHOi Ta TEOPETUYHOT (P13UKU
Tema 2. Ouinka mounocmi uYucenbHO20 PO36’A3KY PI6HAHbL pPyXy 6i0
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anzopummy ma KpoKy Ouckpemusayii. Bnaue kinekocmi Komnonenmis
cucmemu Ha NPOOYKMUGHICMb AJI20PUMMY, Ma WAAXU iT NOKPAUEHHA.
Iloéuanna

[Ipu BukIagaHHI 1i€1 TEMU NOTPIOHO O3HAWOMUTHU CTYJIEHTIB 3 TOYHICTIO
MOJICTIOBaHHS. TOYHICTh MOJICTIOBAHHS 3JICKUTh BiJl OOpaHOrO alrOpUTMY
3a/1a4di, METO/ly YUCEIBLHOI'0 MOJICIIIOBAHHS, a TaKOX BiJl KPOKY AUCKPETHU3AIlii.
PexomMeHyeThCSl CIOYATKy pO310paTH 11 MUTAHHSA Ha JyKE€ MPOCTUX MOJAECISX,
00U MOKa3aTH 3aJ€KHICTh TOYHOCTI PO3PAXYHKY BIJl IIUX pEUECH.

[ToBHMIT ONMUC TPAKTUYHUX 3aBlIaHb (TCOPETHUHUN BCTYN, METOIUKA
BUKOHAHHS POOOTH, 3aBJaHHS O BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSIOK
po0OOTH, TOCIIIOBHICTh PO3PAaXyHKIB Ta OOYMCICHHS NOXUOKU HaBEIEHI Yy
BIIMOBIIHUX METOJANYHUX BKa31BKaX Ta KOHCIEKTAX, AKI Ma€ kadeapa 3araibHO1
Ta Teopetnanoi pizuxu: [1],[2],[3],[4], [5].

3aBaaHHS 10 BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSAIOK poOOTH MOXKHA
3HAlTH Ha cailTi Kadeapu 3araiabHOI Ta TEOPETUUYHOT (I3UKH Yy CHCTEMI
nucranniiinoro napuanus OJEKY [6].

[IpakTuuHi 3aHATTA MOPOBOAATBCA B JlaboparTopli paaioexkosnorii  Ta
KOMIT’FOTEpHOMY KJiaci Ha 0a3i Kadeapu 3arajabHOil Ta TEOPETUUHOT PI3UKU

Tema 3. Buxopucmanusa imMoO8IpHICHUX a20DUMMIE Yy MOOENI0BAHHI
napamempie cnekmpomempuunoi anapamypu. Bukopucmannsa eipmyanvnoi
y- cnekmpomempuunoi nabopamopii Gammalab oas  mooenrosanns

anapamuux cneKmpie 3a0anux cymiuieil i30monie.
Iloéuanna

[Ipu Buknagandi 1€l TemMu TOTPIOHO O3HAMOMUTU CTYACHTIB 3
MOJIETIOBaHHSIM 3a JOMOMOT0I0 IMOBIPHICHHUX alTOPUTMIB Ta 3 MeTOJI0M MoHTe-
Kapuo.

Meton MonTte-Kapno- 11e MeToj; CTaTUCTUYHUX BUIPOOYBaHb,YHCEIbHUN
METOJ] PO3B’SI3KYy 3a/lau 3a JOMOMOTOI MOJEIIOBAHHS BUIAJKOBUX IMPOIECIB 1
noAiil. BuB4arouu 110 TeMy MaricTpu MaroTh O3HAHOMUTHUCS 3 BIPTYalIbHOIO y -
cnekTpoMeTpuyHoi  ymaboparopii  Gammalab, sxa npusHadeHa s
MO/IEJIIOBaHHS allapaTHUX CIEKTPIB 3aJaHUX CYMIIIEH 130TOIIB.

[lporiec MojenOBaHHS raMMa-CIeKTpiB 3a jgomomororo Gammalab
CKJIQJIa€ThCsl 3 €Tally, KOJU T€HEPYIOThCS TaK 3BaH1 11a0JIOHU CIEKTPiB - HAOIp
raMMa-CIreKTpiB, pO3paxoBaHUX JJIsl JAHOTO PaAIOHYKIIHOTO CKIIany JpKepela
BUIPOMIHIOBaHHS Ta JJAHOI T€OMETPii BUMIPIOBAHHS.

B ocHOBI MeTOAMKH pO3paxyHKy IMa0JOHIB MOKJIAAEHO METO[
CTaTHCTUYHHUX BUIIPOOYBaHb (MeTox MonTe-Kap:o), sk HalOUIbII aJieKBaTHHI
JUIsL PO3B’A3KY JaHOi 3ajadi. 3aCTOCOBaHAa CXeMa pPO3paxyHKYy Oa3yeThcsi Ha
ONTUMI30BaHOMY MIJIX0JI, SIKUM JO3BOJISIE BUKOPUCTOBYBATH OJMH 1 TOM camMuid
Hallp CTaHAAPTU30BAaHUX (YHKIIN BIATYKY JETEKTOpa MJisi MOJCIIOBaHHS
CIIEKTPIB BiJl JOBUIBHUX JKEPEI BUIIPOMIHIOBAHHS.

Hamouatky 13 BuKOpucTaHHSM iMiTamiiHoi cxemu Monrte-Kapio
B1I0YBA€THCS PO3PAXYHOK HOpPMali30BaHUX (PYHKIIN BIATYKY JE€TEKTOpa s
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CTaHJapTU30BaHOI T€OMETPii BUMIPIOBAHHS.

Hani, metonmom Monte-Kapno po3paxoByroThCs KBa3ipi3U4HI CIEKTPU
BUMNPOMIHIOBaHHS IS 3aJaHOT0 JMAaNa3OHy €HEpridl raMma-nmpoMeHiB, AJis
3a/laHO01 €HEPreTUYHOI CITKA Ta JUIs 3aJJaHOTO Hallpy TOYOK pPO3TALIyBaHHS
CHeKTpoMeTpa (IeTeKTOp + KoJiMaTop) Ta MOTro OpieHTallii BiIHOCHO JKepea
(KoHTelHEp + 3pa3oK).

[lo 3akiH4eHHI po3paxyHKiB MeTojloM Monrte-Kapno, 13 BUKOpUCTaHHSIM
po3po0JIeHUX  MpOUEAyp  IHTEPHOJALli  MNPOBOAUTHCS  CYNEPIO3ULIS
KBa31()13MYHUX CHEKTPIB MOHOJIIHIN y BIAMNOBIAHOCTI 3 IHTEHCUBHOCTSAMU JIIHIM
BUIIPOMIHIOBAHHS [KEpela Ajis OTPUMAHHS CyMapHOTO CeKTpy [5].

[ToBHMIA OMUC TPAKTHYHUX pOOIT (TEOPETUYHUU BCTYI, METOJIUKA
BUKOHAHHS POOOTH, 3aBJaHHS O BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSIOK
poOOTH, TOCIIJOBHICTh PO3PaXyHKIB Ta OOYHMCIEHHS MOXMOKM HaBElIEHl Yy
BI/IMOBIIHUX METOJANYHUX BKa31BKaX Ta KOHCIEKTAX, AKi Ma€ kadenpa 3araibHO1
Ta Teopetnunoi pizuxu: [1],[2],[3],[4], [5].

3aBaaHHS 10 BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSAJOK poOOTH MOXKHA
3HAlTH Ha cailTi Kadeapu 3araiabHOI Ta TEOPETUUYHOT (I3UKH Yy CHCTEMI
nucranniiinoro napyanus OJEKY [6].

[IpakTuuHi 3aHATTA MOPOBOAATBCA B JlaboparTopli paaioexkosnorii  Ta
KOMIT’FOTEpHOMY KJiaci Ha 0a3i kadeapu 3arajabHoil Ta TEOPETUUHOT PI3UKU
Tema 4. /locniorncenns Kpumuunux npoyecie Ha npuxiaodi oighypxauyit.
Hocnioncenna ppakmanvnozo pocmy knacmepa. Ilepxonauis.
Iloéuanna

[lepKoIsiis — TeXHONOridHMit  mporiec GinbTpyBaHHS pionHu  Yepes
HEPYXOMUH Iap TBEpJ01 peYOBHHHU (BMIIYTOBYBAaHHS MPOCOYCHHSIM) 3 METOIO
BUJTyUCHHS MeTaty (#ioro XIMIIHUX CTIOJTYK) abo
OUHUILIEHHS] HA(TOMPOIYKTIB B/l TOMIIIOK.

Marictpu MaroTh BUKOHATH POOOTY 3 JaHOI TEMHU 32 3aBJaHHSIM BUKJIa/1aya.

3aB/aHHs MOXKHA 3HAWTH Y METOJUYHKX BKa3iBkax [1| Ha cropinkax 26-27.

CrnoctepiranHs siBUIA MEPKOJISALIT Y (PpakTaqTbHOMY KJIacTepi.

[To6ynoBa rpadiunoro 300paxkeHHs ppakrana merogamu «Matiaad».

[ToBHMIA OMUC TPAKTHYHUX pOOIT (TEOPETUYHUU BCTYI, METOJIUKA
BUKOHAHHS POOOTH, 3aBJaHHS 1O BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSIOK
poOOTH, TOCIIOBHICTE PO3PaXyHKIB Ta OOYMCIEHHS MOXMOKM HaBElIEHl Yy
BIIMOBIIHUX METOJAMYHUX BKa31BKaX Ta KOHCIEKTaX, AKi Ma€ kadeapa 3araibHO1
Ta Teopetranoi disuxu: [1],[2],[3],[4],[5]..

3aBgaHHS 10 BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSAJOK poOOTH MOXKHA
3HATH Ha cailTi Kadeapu 3araiabHOI Ta TEOPETUUYHOT (I3UKH Yy CHCTEMI
nucranniiinoro napyanus OJEKY [6].

[IpakTu4H1 3aHATTS MPOBOASATHCA y KOMIT' IOTEpPHOMY Kiiaci Ha 6a3i kadeapu
3arajibHOi Ta TEOPETUYHOT (P13UKU
Tema 5. Buxopucmannsa ¢izyp Boponozo ma mpianzynayii /lenone, ona


https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%BB%D1%8C%D1%82%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B8
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6UBUEHHA CIMPYKMYPU 0A2AMOKOMNOHEHMHUX CUCHEM.
Iloéuanna

3micT metomy Boponoro: OepeTbcs MHOXKHHA 3 N > 3 TOYOK - TIEHTPIB P,
g, Ha TiomuHI S. EBKITTIBChKA BiJICTaHbh PQ MK IIEHTpaMH —II¢ BiJIPI30K, SIKHMA
noenye P ta (. beperscs 6icekTpuca, 0 € NePIeHANKYISIPHOIO 0 BIIPI3KY Pg
1 mpoxoauTh 4depe3 Horo ueHtp. Lls OicexkTtpuca po30uBae IMIOHMHY Ha ABI
nismiontuau D( p,q) = {Xx d( p, X) < d(q, X)}, sxi mictats p , D(q,p) Ta .

OTpuMaHy JUISHKY Ha3uBaloTh (¢iryporo miarpamu  BopoHoro s
mMHoxkuHE S. KoxHa ¢irypa Bu3HaAYaeThes sK mepeTuH N-1  BiZKpUTHX
MIBIUIOIIWH, B SKUX MICTUThCA 1eHTpu P. Koxkna ¢irypa Boponoro
BiJIOKpemJieHa Bia cycinHboi. ChinbHa Mexa nBox (iryp Boponoro, ski
BigHOCAThCA 10 V(S), HasuBaeTbcs cropoHoio ¢irypu Boponoro. CropoHa
¢birypu ckianaerbcsi OuLIbIe HDXK 3 OfHIET Touku. KiHIleBa TOYkKa CTOPOHU
¢birypu BopoHoro HazuBaeThcs BepUIMHOIO. BepilinHa HalIeKUTh HE MEHIIIE HIXK
TppoM (Pirypam Boponoro. Iliii meTon 3acTocoBaHUM 10 OMHUCY CTPYKTYpH
JBOBUMIPHUX I'PAHYJILOBAHUX CHUCTEM.

[loGynoBu myisi BUMAaAKy, Koiau 1eHTpu ¢iryp giarpam  Boponoro
BUMAJKOBO PO3MOJAUICHI y MNPOCTOpl Ha3uBaroThes Jaiarpamamu Ilyacona —
Boponoro.

3naroun  QysHKIio posmoainy riom Ilyacoma — Boponoro, moxkHa
PO3PI3HATH CTPYKTYPH 3MIIIAHOTO THUIY, OIIHIOBATH CTYMHIHb BIOPSIKOBAHOCTI
Ta MOXJIMBICTh YIIUIBHEHHS CHUCTEMH. SIKIO MOCIIKYIOTHCS CHUCTEMH, SKI
CKJIaJIal0OThCS 13 00’ €KTIB MPABUIBHOI FeOMETPUYHOI (HOpMHU, 3a JOMOMOTOIO
IbOI0 METOJY € MOXIIHBICTh O€3M0CEePEeIHbOr0 MOJICTIOBAHHS PO3MOALTY
BUIBHOTO 00’ €MY y CUCTEMI.

Meroa BopoHoro 103BoJisie HAOUHO 3/1IMCHIOBATH OMKC XapaKTepPHUX 3MiH
y CTPYKTYypl TpaHyJbOBAaHUX MaTepiaiiB, sKi BiIOyBalOTbCS BHACIHIJOK,
HaIIPUKJIaJl, 30BHIIIHIX 30 ypEHb.

Posnoniniu st BU3HAYEHUX THUMIB CTPYKTYp MAlOTh XapaKTEepHY
MOBEJIIHKY. A came: JJisl TOBHICTIO BIOPSAKOBAHUX CTPYKTYP Ma€ MICIIE PI3KUN
MakcuMyM y posnonin mion ¢iryp Ilyacona — Boponoro. AMmiiTygHuUi
KOeQIIIEHT PO3MOIUTY 3aJICKUTH Bia cTyneHs (pamiyca) BnopsakyBaHHs. [Ipu
BBEJICHI JICPEKTIB Y CTPYKTYPY (CKaKiMO - BaKaHCii) BiIOyBAaIOTHCS XapaKTepHi
3MiHM y moBeniHIi rpadiky QyHkmii posnonuny miony ¢iryp Ilyacona —
Boponoro f y mopiBHSHHI i3 BHUIAJKOM 1JI€aTbHO BIIOPSIKOBAHOT CTPYKTYPH.
ko cucrema npsMye A0 BIOPSAJIKOBAHOIO CTaHy, AMCHEPCis BIAMNOBIAHOTO
pPO3MOALTY 3MEHIIYETHCA, a TAaKOXK BIJOYBA€ThCA 3CYB Yy OIK 3HAYE€Hb IO
¢iryp Ilyacona — Boponoro.

BuBuatoun 110 TeMy MaricTpu MarTh O3HAHOMUTHUCA 3 TPIaHTYJALIEIO
Jlenone.

KaxyTp: Ha Ge3/i4l TOYOK Ha IJIONIMHI 3ajJaHa TPIaHTYJIAIIsA, SKIIO ACAKI
napu TOYOK CIOJNy4YeHl peOpoM, Oylb-sKa KiHIIEBa TpaHb B rpadoBi, IO
BUIIIIOB, YTBOPIOE TPUKYTHUK, peOpa HE MEePETUHAIOTHCS, 1 rpad MakCUMaIbHUM
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3a KUTBKICTIO pedep. Tpianrynsiieto [leqoHe Ha3UBAEThCA TaKa TPIAHTYIISIISA, B
AKIA 11 OyIb-IKOTrO TPUKYTHHKA BIPHO, IO YCEPEIHMHI OMHUCAHOTO OISl HBOTO
KOJIa HE 3HAXOJUTHCS TOUOK 3 TOYaTKOBOI MHOXHHHU.

[ToBHMIA ONMUC TPAKTHYHUX pOOIT (TEOPETUYHUU BCTYI, METOJIUKA
BUKOHAHHS POOOTH, 3aBJaHHS O BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSIOK
poOOTH, TOCIIJOBHICTE PO3PaXyHKIB Ta OOYMCIEHHS MOXMOKM HaBElIEH1 Yy
BI/IMOBIIHUX METOJANYHUX BKa31BKaX Ta KOHCIEKTAX, AKi Ma€ kadeapa 3araibHO1
Ta Teopetnanoi pizuxu: [1],[2],[3],[4], [5].

3aBaHHS 10 BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSAIOK poOOTH MOXKHA
3HATH Ha cailTi Kadeapu 3araiabHOI Ta TEOPETUUYHOT (I3UKH Yy CHCTEMI
nucranniiinoro napuanus OJEKY [6].

[IpakTu4Hi 3aHATTS POBOASATHCA y KOMII' IOTEPHOMY Kiiaci Ha 6a3i kadeapu
3arajibHOi Ta TEOPETUUHOT (Q13UKH.

Tema 6. Mooenv Jlopenua. /uenuii ammpaxmop. OcHoeu memooy

PO3RI3HAHHA 00pa3ie.
Iloéuanna

Ha ocTtanHIX NpakTUYHUX 3aHATTAX MAriCTpd MaioTh JOCTATHbHO BUIBHO
BOJIOJIITH OTPUMAHUMHU 3HAHHSIMH, BMIHHSIMU Ta HaBUYKamMu. Ha ocraHHbOMYy
MPAaKTUYHOMY 3aHSTTI BHUKIAJad TaKOXX Ma€ OI[IHUTU 3arajibHy poOOOTY
MaricTpiB Ha OPOTA31 ycboro cemecTpy. ToMy 3aBaaHHs, sIKI MalOTh BUKOHYBATH
MaricTpu, He MOBHHHI cripoiyBatucs. Cepell Takux 3aBJlaHb MOXKHa po3i0Opatu
Mozenb JlopeHna, rigpoJAMHAMIYHy MOJieNlb JUBHOIO aTTpakropa Ta IH..,
HalpUKJIaJd, €KOJOriyHlI Mozenl, abo MoAell 3axuUCTy BiJ HEOEe3MeYHUX
BUNPOMiHIOBaHHSA. KOpHUCHO Tiepe]; BUKOHAHHSAM NPAKTUYHOTO 3aBIaHHS
MarictpaM O3HaloMUTHUCA 3 QI3UYHUM 3MICTOM 3ajad.

Kpim Toro marictpu MaroTh 03HAMOMHTHUCSI TIPU MOJIEIIOBaHHI 3 METOAaMU
po3Ii3HaHHS 00pa3iB.

[ToBHMIA ONMUC TPAKTHYHUX pOOIT (TEOPETUYHUU BCTYI, METOJIUKA
BUKOHAHHS POOOTH, 3aBJaHHS JO BUKOHAHHS MPAKTUYHUX POOIT Ta MOPSIOK
poOOTH, TOCIIIOBHICTh PO3PAaXyHKIB Ta OOYMCIEHHS NOXUOKU HaBEIEHI Yy
BIIMOBITHMX METOAMYHMX BKa31BKax Ta KOHCIIEKTAaX, K1 Mae kadeapa 3arajibHO1
Ta Teopetnanoi pizuku: [1],[2],[3],[4], [5].

3aBIaHHS 10 BUKOHAHHS MPAKTUUYHUX POOIT Ta MOPSAIOK poOOTH MOXKHA
3HATH Ha cailTi Kadeapu 3araiabHOI Ta TEOPETUUYHOT (I3UKH Yy CHCTEMI
nucranniiinoro napyanus OJEKY [6].

[IpakTu4H1 3aHATTS POBOASATHCA y KOMIT' IOTEPHOMY Kiiaci Ha 06a3i kadeapu
3arajibHOi Ta TEOPETUUHOT (Q13UKH.
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ITUTAHHA JlVIA CAMOIIEPEBIPKH
3a memamu 1-6 npakmuunozo mooyns 3IMII-1
1. *ChopmymnroBaTu nepuiuii Ta APYrui 3aKOHU TEPMOAUHAMIKH.
2. *¥3anmucaru nudepeHiriitie piBHSHHS TEIIONPOBiTHOCTI Dyp’e ms HATPITOTO
3 OAHOTO OOKY CTPUKEHS.
3. *ChopmymroBatu 3akoH HproTOHA J17151 KOHBEKTUBHOTO TETUIOOOMIHY.
4. *[Ilo o3HayarTh KOE(DIIIEHTH TEIUIOMPOBITHOCTI Ta TEIUIONEpeaayl Ta y fAKi
PIBHSIHHSI BOHH BXOJISITh?
5. Yowmy npu MiABUIICHH]I TEMIEPATYPHU AUQY3is BiIOYBAETHCS IIBUIIIIEC?
6. *Ski TepMOoAMHAMIYHI CUCTEMH HA3UBAIOTh BITKPUTUMHU?

7.* 3HaliTH TOBIIMHY 3aJII3HOTO €KpaHy Bij O€TTa-BUIIPOMIHIOBAHHS ?

8.* BwusznauuTu Tepion HamBpO3Maay 3a JaHUMHU BHMIPIOBAaHHS MTHUTOMOI]
aKTUBHOCTI 130TOMIB?

9.* SIlka wyacTWHA Y-BHNPOMIHIOBaHHS TpOIAE dYepe3 €KpaH 3i CBHHIIIO
3aBTOBIIKK 0 = 1 cM, K10 KOe(illi€eHT MOTJIMHAHHS BUIpoMiHioBaHHs | = 0.50
1/em?

10. *3anucaru 3aKOH MOTIMHAHHS Y-BUIIPOMIHIOBAHHS.

11. *3anucatu piBHAHHS XBUJI.

12. Ha#tOinpm MOMMPEHUM METOJIOM CTATUCTUYHUX BUIPOOYBaHb € METO],
KWW Ha3UBAETHCS METOJOM...

13. Tlo6ynyBatu ¢irypum BopoHOTro mjis MBOMIpHOT BIOPSIAKOBAHOI CHCTEMU
JIUCKIB.
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14. 3naiiTi GppakTalibHy PO3MIPHICTH XMap 3 00paHOro (POTO3HUMKY.
15. TloOynyBaTu anroput™M poO3B’SI3aHHS PIBHSAHHS PYXy YacCTHUHKU MiJ J1€RO

CUJIU TSIKIHHSL.
(*- nmuTaHHA A1 caMONepeBIpKH 0a30BHX PE3yJbTAaTiB HABUAHHS -3HaHb, BMiHb, HABHYOK).

4. IMTAHHSA 1O 3AXOAIB IOTOYHOTI'O, MIICYMKOBOI'O
TA CEMECTPOBOI'O KOHTPOJIIO
TecToBi 3aBIaHHS 10 MOAY/IbHOI KOHTPOJIBbHOI podoTn moayJs 3M-JI1
MKP-1
1.51x1 Bu 3HaeTe MOENbHI CUCTEMU ?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
2. SIki Bu 3HaeTe METOIM MOJICTIOBAaHHS HABKOJHUIIHHOTO CEPEIOBHUINA?
Jimepamypa: [1]- ¢.6 -10; [2]- ¢.8-10 [3]- ¢.8 -12; [4]- ¢.8-30.
3. IIlo 03Ha4arOTh IMOHATTS CKJIAIHICTh, OOYHCIIIOBAHA CKJIAHICTE?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- ¢.8 -12; [4]- ¢.8-52.
4. l11o 03HAa4YarOTh aNTOPUTMHU MPOTPaMyBaHHS?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- ¢.8 -12; [4]- ¢.8-52.
5. 1o o3Hayae nporpaMyBaHHs B iHTerpoBanoMy naketi MATLAB (abo
MATHEMATICA)?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
6. SIxi Bu 3HaeTe onepartiitHi cuctemu?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
7. Illo o3Havae izuyHa MOIIETH TIPOIECy?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- ¢.8 -12; [4]- ¢.8-52.
8. Illo o3Hayae MaTeMaTH9HA MOJIEJb MPOIIECY?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- ¢.8 -12; [4]- ¢.8-52.
9. 3a s siK0i METH 3A1MCHIOIOTH MOJICTIOBAHHS ?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
10 fIxi mepeBaru ga€ MOJEIIOBAHHS MPUPOTHUAX TPOIECIB?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- ¢.8 -12; [4]- ¢.8-52.
11.5Ikwit cTaH TEPMOIMHAMIYHOT CHCTEMHU HA3UBAETHCS PIBHOBAKHIM ?
Jimepamypa: [1]- ¢.20-30;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
12. SIkuii 3micT mae H-teopema boasiimana?
Jimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
13. [l{o o3HauaOTh y TEPMOAMHAMIIII TTOHSATTS 3aMKHEHOT CUCTEMHU?
Jimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
14. I1llo o3Ha4arOTh peakcarlis 3aMKHEHOT CUCTEMH ?
Jimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
15. fxi mporiecu y TepMOIUHAMIII HA3UBAIOTh 3BOPOTHUMH T4 HE3BOPOTHUMU ?
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Jlimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
16. II{o o3Hayae gucHUIAaIii eHeprii?
Jimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
17. SIki TepMOIMHAMIYHI CHCTEMHU HAa3UBAIOTHCS THCUIIATUBHUMU ?
Jimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
18. Uu BrumMBa€e nucwuIiaiii eHeprii Ha HE3BOPOTHICTH MPOTIECIB?
19. Ilo o3HauYarOTh y TEPMOAMHAMIITI TTOHSATTS BIIKPHUTI CHCTEMH ?
Jlimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
20.Yu MOXYTh JUCUTIATUBHI CUCTEMHU OyTH PIBHOBAXKHUMH ?
Jimepamypa: [1]- ¢.20-50;[2]- ¢.20-37; [3]- ¢.5 -26; [4]- ¢.8-52.
21.Slxwit GizmaHUN TPOIIeC HA3UBAETHCS CTOXaCTHIYHUM?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
22. Slkwii 3MicT Mae piBHsSHHA JlamkeBeHa?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- c.5 -26; [4]- ¢.8-52.
23. 110 o3HaYa€ MOHATTS CTOXACTUYHOCTI CUCTEMU?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
24. SIk HOpMY€EThCS PYHKITiSI HMOBIpHOCTI?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
25. 11{o Ha3uBa€THCS UMOBIPHICTIO?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
26. Sxuit pyx y MexaHill onucye 3akon EitHmreiina?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
27. SIx y 3akoni EifHmTeiiHa 3mimeHHs OpOyHIBCHKOI YaCTMHKH TOB’SI3aHE 13
koedimieaToM qudy3ii?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
28. Slkwmii 3micT mae piBHsIHHS Qokkepa-Ilnanka?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
29. Slxwmii nmporec onucye piBHSHHSI Dyp’e?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
30. Sxuit mopsaok Mae audepeHiianbae piBHIHASI Dyp’e?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
31.5Iki ¢i3uuHI MPOTIECH HA3UBAETHCS (pa30BUMH Mepexogamu 1-ro poay?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
32. Hagmectu npuxnanu (pa3zoBux mepexoiB 1-ro poay.
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
33. SIka ¢i3udHa BemuIMHA Ma€ pO3pUB IIpH Ga3oBUX Nepexoaax 1-ro pomy?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
34. SIki ¢i3uyHI IpoIecH Ha3UBAETHCA (PA30BUMU TIEpeXogamMu 2-T0 poIy?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
35. SIka ¢i3ndHa BemuIMHA Ma€ pO3pUB IIPH (a30BUX MEPEX0aax 2-TO POAY?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
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36. HaBectu npukinanu Gpa3zoBUX MepexoIiB 2-T0 POIY.
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
37. Illo Ha3uBarOTH TOMOJIOTTYHUMH IPOISCAMH ?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
38. HamecTtu mpukiaan TOMOJOTIYHUX (a30BUX MEPEXOIiB.
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
39. Kuminsas — mio 1ie 3a Ga3zoBuii nepexisn?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
40. Konpgencartis - 1o 1ie 3a (a3oBuit mepexiza?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
41.5Ixi ¢hi3u9HI TPOIECH HA3UBAETHCS XBIIIHOBUMHU ?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
42. HaecTu mpuKJIaau XBUILOBUX MPOIIECIB Y TOBKIILII.
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
43. Slk 3amuCy€eThCS PIBHSHHS XBUII?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
44. Sk expaHyBaTH LIKIJJIMBI BUIIPOMIHIOBAHHS 3aCTOCOBYIOUYM TI'PaHYJIbOBaHI
CUCTEMH?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
45. SIki cucTeMH Ha3UBaIOTh TPAHYIbOBAHIMU?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
46. Sxi xpuTepii XapakTEepU3yIOTh MTPOXODKEHHS ab0 pO3CISTHHS XBUJIbL )
JTUCKPETHIN Ta KOHTUHYAJIbHIA TPAHUII?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
47. Yu Mae 3HAYCHHS JTOBKMHA XBHJII Y MPOTIECI PO3CISTHHS XBUJIh?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
48. 11]o Ha3UBaIOTh XBUJILOBUM YHCIIOM?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
49. 1o moka3ye XBUIbOBHIA BEKTOP?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
50. MopemoBanHs UG EPEHITINHUX PIBHSIHB Ta IX CUCTEM
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [3]- ¢.5 -2; [4]- ¢.8-52..
TecToBi 3aBIaHHSI 10 MOAYJILHOI KOHTPOJIbHOI po0oTH MoayJist 3M-JI2
MKP-2
1. HaBectn npukiaau Gi3UdHUX MOJIEIICH.
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
2. SIk 3amMCY€ThCS PIBHSAHHS PYXYy MaTepialbHOI TOUKH?
Jlimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
3. Skuii xpuTepiii MOMIOHOCTI OmMHCYe Tepexiy Tedili 3 JaMiHapHOTO Y



TypOyJIeHTHHIA?

Jlimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

4. 1llo o3Hayae TaMiHAPHICTh TEUii?

Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

5.4xi kpuTepii XapakTepu3yrTh TETUIO-MaCOOOMiHHI MPOTIECH ?
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

6. [llo ommcye xputepiit PeitHOMBICA?

Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

7. Illo ommucye xputepiit HyccenpTa?

Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

8. Un MaroTh pO3MIpHICTH KpUTEPii MOAIOHOCTI?

Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

9. SIxi MeToM CHMBOJIBHOTO MOJIeNOBaHHs Bu 3HaeTe?
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

10.51xi mpotiecu onmcye piBHIHHS TUDY3ii?

Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.

11. Sxwmii reomeTpuuHuit 3MicT Metony Elinmepa?

Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
12. Ha3BiTh nekuipka BimoMux Bam meToaiB MOAEIFOBaHHS ?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 100.

13. IIlo € OCHOBHHM JDXKEPEIIOM TOXUOKH 00UHCIIeHb 3a MeTojoM Eiinepa?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57;

14. Il1o Ha3UBAETHCS ITEPAIISIMU Yy YUCEITHHOMY MOJICITIOBAHH1?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 100.

15. Illo mo3Bossie MmoaemoBatu Metoa Pynre-Kyrra?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 100.

16. [l{o no3BoIsIE PO3B’SI3aTH METOA MOJIEKYISIPHOT JUHAMIKH ?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57;

17. Sxi vegomiku metony Eitnmepa?

Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57;

18. I1lo Ha3MBaIOTh KIACTEPHUMHU CUCTEMAMHU ?

Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57;

19. SIxum MeToIOM MOKHA pO3paxyBaTH KiacTep?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57;

20. [Toxnbka METOiB MOICTIOBAHHSI.

Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57;

21. Yu mae CTOXaCTUYIHHHA XapakTep pyX OPyHIBCHKOI YACTUHKH?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- ¢.8 -36, ¢.57-83;

22. Yu € CTOXaCTHYHICTh Y MPUPOJTHUX TIPOIIECIiB?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83; [4]- ¢.53.
23. o sBiArOTH 00010 iTepalii y YnceaIbHOMY MOJEITIOBAHHI?
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Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83; [4]- ¢.53.
24. 1o mo3Bossie MmonemoBatn MeToq MonTte-Kapio?

Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83; [4]- ¢.53.
25. Slke BimHOIIEHHS Mae HMOBIPHICTH 10 MeToay MonTte-Kapimo?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- ¢.8 -36, ¢.57-83;

26. SIkuM METOTIOM MOKHA PO3paxyBaTH CTOXACTUIHUI TIporiec?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83;.

27. HaBeniTh MpUKIIAIA CTOXaCTUYHUX MPOIIECIB.

Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- ¢.8 -36, ¢.57-83;

28. 1o mae mpu po3paxyHKax BUKOopucTaHHs MeToay Morte-Kapimo?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- ¢.8 -36, ¢.57-83;

29. 1Ilo o3Ha4arOTh KOEQIli€EHTH TEIJIOMPOBITHOCTI Ta TEIUIONEpeadi Ta y sKi
PIBHSHHS BOHH BXOJISATH?

Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- ¢.8 -36, ¢.57-83; [4]- c.52.
30. Yowmy mpwu miaBHINECHHI TeMIiepaTypu 1udy3ist BimOyBaeThCs MIBUIIIC?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83; [4]- c.52.
31.5Ixuit GizmaHMI TTpoTIeC Ha3UBAETHCA Ol ypKaIiiHuM?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.

32. 1o o3Haudae Touka Oidypkarrii?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.

33. lllo Ha3uBaeTbes PppakTaiom?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.

34. SIxi mpuknanu GpakTaaTbHUX 00’ €KTIB?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.

35. Slka cyTh MeTOMIB MOJIeTIOBaHHS OiypKariitHuX mporeciB?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52-100.

36. UM BiZpi3HAETHCS pO3MIpHUNA MacmTad GpakTaaTbHOTO 00’ €KTY?
Jlimepamypa: [1]- ¢.69-83; [2]- ¢.3-27;

37. Sk po3paxyBatu po3MipHHUI MacmTad GpakTaaTbHOTO 00’ €KTY?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 100.

op . -
—+div(pv) =0
38. SIky Ha3By Mae€ piBHSHHsA: Ot (1. Ge3nepepBHOCTI,
2. TerutonipoBinHocTi, 3. Eiinepa, 4. mudysii )?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.
39. SIko10 KOMaHI0K0 3IHCHIOETHCS BUBEACHHS rpadika y BIKHO (4acThHA
expana) (1. plotplot, 2.subplot, 3. plot, 4.print)
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52-53.
40. Mopens JlopeHma
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27;
41. o ABNAIOTH COO0I0 METOIM CTEPEOJIOTTIYHOTO aHai3y?
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Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60;

42. o sBasie coboro irypa Bopororo?

Jlimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

43. 1o Ha3uBaeThes TpiaHTyIAMiero Jemone?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60;

44. Sky ocobnuBicth Mae posnonaun ¢iryp Ilyacoma — Boponoro mans
BITOPSIKOBAHUX CTPYKTYp?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

45. Sk 3anexuTh aucnepcid posnoauty ¢iryp Ilyacona — BopoHnoro Bia cTyneHs
(pamiyca) BHOPSAKYBAHHS CTPYKTYP?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

46. 3HalTH TOBIIMHY 3aJi13HOTO €KpaHy BiJ OeTTa-BUIPOMIHIOBAaHHS ?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

47. Sx BU3HAUUTH MEPIOJl HAIMIBPO3Maay 3a JaHMMHU BUMIPIOBAHHS MUTOMOI
aKTUBHOCTI 130TOMIB?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

48. Slka dacThHa Y-BUIPOMIHIOBAaHHS TIPOWIE dYepe3 eKpaH 3i CBUHITIO

3aBTOBIIKK 0 = 1 cM, K10 Koe(illieHT MOTJIMHAHHS BUIpoMiHioBaHHs | = 0.50
1/em?

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

49. 3aK0H MOTJIMHAHHS Y-BUIIPOMIHIOBAHHS.

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.

50. 3ammcatu piBHSIHHS XBUIIL.

Jimepamypa: [1]- ¢.69-83; [2]- ¢.8-37; [3]- ¢.8 -60; [4]- c. 52.
IpuKkaaau po3B’si3aHHs 32424 NPAKTHYHOro Moxy s 3M-II1

3anaua 1

BuxopuctoByroun MeTOAM MOJIETIOBAHHS  3alucaTd  aIrOpUTM  Ta
po3paxyBaTu pIYHY €KBIBaJIEHTHY 103y Ht Ha opranisaM I0pociioi JroauHH,
SKII0 00’ €M CITOKMBAHHS BOJU CKIaaae 2 11 Ha 100y 1 00’ €MHa aKTUBHICTh BOJIH
30epiraeThCsa Ha TPOTs3i poiy. Boma BimOupaeTbes Ha BiACTaHI X=5 KM Bij
MICIISI BUKHY 3MYJICHOT'O PaiOHYKJIiAa B PiUKy. AKTUBHICTh PaAiOHYKIIi/Ia Ha
micti Bukuay gopiBaoe 500 bx/a. HIBuakicts piuku U=0,5 M/c. Koncranra
Ooca/KeHHS 4acThHOK  b=5.10"c™, koHCTaHTa po3maay A=10"c™
Paniamiitne 3a0pyAHeHHS] MUTHOT BOAM BIJMOBIAA€ 00’ €MHIM aKTUBHOCT1 AV,

Po3B’si3aHHA:
Paniamniiina akTUBHICTh BOJM MPOMOPIIiiHA KOHIIEHTpAIlli pajloHyKIiAa Yy
Bojl. Tomy Ha Bigctani X BiJ MICLSI BUKHAY aKTUBHICTh A BOAM JOPIBHIOE
X

—“(b+1) 3 3
A=A,-e ! =112-10°bk/m
AKTHUBHICTh BoAM nopiBHIOE 112 Thcsu Br/m®
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ExBiBasieHTHa 1032 pO3pPaxoBYETHCS 3a (HOPMYITOIO
Ht= Av ’ Bi "V,
1 IOpPIBHIOE
H;=3,2-10° 3/pi.

BinnoBiab: ekBiBajieHTHA 1032 JOPIBHIOE 3,2-10'6 3B/piK.

TecToBi 3aB1aHHA 10 32JIiKOBOI KOHTPOJIBHOI pO00TH

1. SIxwit 3 HaBeIEHUX MPOTIECIB BITHOCUTHCS IO MPSIMHUX MIPOIECIB MTEPEHOCY?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
2. SIkuii 3 HaBEIEHHUX TPOIIECIB BIAHOCUTHCS 10 HEMPSIMUX MPOIIECIB TIEPEHOCY ?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
3. PiBHsiHHS Oe3mepepBHOCTI 1S piauHA a00 Ta3y BUILIUBAE 3 JIOKATHLHOTO
3aKOHY 30€pexKeHHS
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- .8 -12; [4]- ¢.8-52.
4. Sxwmii pi3ugHUN TPOIIEC HA3UBAETHCSI CTOXACTUIHUM ?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
5. Skuii 3micT Mae piBHsHHS JlaHKeBeHA?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- c.5 -26; [4]- ¢.8-52.
6. I{o o3Ha4ya€e MOHATTSA CTOXaCTUYHOCTI CUCTEMU?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
7. SIxk HOpMyeThes PyHKITiSt HMOBIPHOCTI?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
8. Sxuii pyx y MexaHilli onucye 3akoH EifamTelina?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
9. Sk y 3akoni EifHmTeiiHa 3MimeHHs OpOYHIBCHKOI YaCTWHKH TIOB’s3aHE 13
koedimieaToM qudy3ii?
Jlimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- c.5 -26; [4]- ¢.8-52.
10. Axwii 3micT mae piBasaES Dokkepa-Ilranka?
Jimepamypa: [1]- ¢.50-150; [2]- ¢.40-50; [3]- .5 -26; [4]- ¢.8-52.
11.51xi izuuni mporiecu Ha3uBaeThCs (pazoBUMHU Tiepexogamu 1-ro pomy?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
12. HaBectu npukiiagu $ha3oBuX mepexoiiB 1-ro poxy.
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
13. fka diznuna BenmmunHa Ma€e po3puB npu (pa3zoBux nepexonax 1-ro pomy?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
14. SIki ¢i3uyHi IpolecH Ha3UBAETHCA (DA30BUMU TIEPEXOAaMH 2-TO POy ?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
15. fka diznyna BenmmurHA Ma€ po3puB MpH (Pa3oBUX mepexoax 2-ro poay?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
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16. HaBectu npukiaau $ha30BUX MEPEX0iB 2-TO POY.
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
17. o Ha3WBaIOTh TOMOJOTIYHHMH IIPOIICCAMHU?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
18. Hapectn mpukiiagu TOMOJIOTIYHUX (Pa30BUX MEPEXOIB.
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
19. Kuniinus — mio 1ie 3a (ha3oBuii mepexia?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
20. KongeHcariis - mio 1e 3a ¢ha30Buil mepexin?
Jlimepamypa: [2]- ¢.40-50; [3]- ¢.5 -26; [4]- ¢.8-52.
21.51ki ¢izuuHi IporiecH Ha3UBAETHCS XBUITLOBUMU ?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52..
22. HamecTu mpUKIaIy XBUIHOBUX MPOIIECIB y TOBKIIIII.
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52..
23. Sk 3amucyeTbes piBHSHHS XBHIT?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52..
24. Sk expaHyBaTH IIKIJJIMBI BUIIPOMIHIOBAHHS 3aCTOCOBYIOUYM TI'PAaHYJIbOBaHI
CUCTEMH?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52.
25. SIxi cucteMu Ha3UBAIOTh TPAHYTHOBAHUMH?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52.
26. SIxi xpuTepii XapaKTepHU3yIOTh MPOXODKCHHS a00 pPO3CISHHS XBWIb Y
JTUCKPETHIN Ta KOHTUHYAJIbHIA TPAHUII?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52..
27. Un mae 3HaYCHHS JOBKWHA XBUJI y TIPOTIEC PO3CISTHHS XBUJIb?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52.
28. 1110 Ha3WBaIOTH XBUILOBHM YHUCIIOM?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52.
29. 11lo noka3ye XBHIbOBUI BEKTOP?
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52..
30. Yowmy mpu miABHINECHHI TeMIiepaTypu 1udy3ist BiTOyBaeThCs MIBUIIIC?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83; [4]- ¢.52-100.
31.5xuit GizmaHMI TTpoTIeC Ha3UBAEThCA Ol ypKaIiiHuM?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.
32. 1o o3Hauvae Touka Oidypkarrii?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.
33. 1o Ha3uBaeThCs PpakTaioM?
Jimepamypa: [1]- ¢.69-83; [2]- ¢.3-27; [4]- c. 52.
34. MopemoBaHHs UG EPEHITINHUX PIBHSIHB Ta IX CUCTEM
Jimepamypa: [1]- ¢.71;[2]- ¢.8-32; [4]- ¢.8-52.
35. Harectu mpukinaan GizuaHUX MOJEICH.
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Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
36. Sk 3amucyeThCs pIBHSHHS PYXy MaTepiaibHOT TOUKH?
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
37. Slkmit kpuTepiii TOMIOHOCTI OMHCY€e TMepexia Tedii 3 JaMiHApPHOTO Y
TypOyJIeHTHUIA?
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
38.5Iki kpuTepii XapaKTepu3yITh TEIIO-MaCOOOMIHHI TIpOIIeCcH?
Jlimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
39. SIxi MeTOIM CUMBOJIBLHOTO MO/IENIOBaHHSA By 3HaeTe?
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
40.51ki mpouiecu onucye piBHAHHA AUQY3ii?
Jimepamypa: [1]- ¢.6-69; [2]- ¢.8-37; [4]- ¢.8-52.
41. SIxkmii reoMeTpuUUHMM 3MicT MeTony Eitnepa?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
42. Ha3BiTh nekiIbpKa BiToMUX BaM METOIB MOJIETIOBAHHS ?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53..
43. IIlo € OCHOBHUM JKepeIoM MOXUOKH 00unciIeHs 3a MeTogoM Efinepa?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
44. 11lo Ha3UBaAETHCS ITEpALiIIMU Y YUCETBHOMY MOJIETIOBaHHI?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
45. o no3Bomsie moaemoBaTu Metoa Pynre-Kyrra?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
46. 1o no3BoJsie po3B’sA3aTH METOJI MOJICKYIISIPHOT TUHAMIKH ?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
47. SIxi memoniku merony Eitnepa?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
48. 1llo Ha3UBAIOTh KJIACTEPHUMH CHCTEMaMU?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
49. SlkuM METOIOM MOXHA pO3paxyBaTH KiiacTep?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37, ¢.39-57; [4]- c. 52-53.
50. Un Mae CTOXaCTUIHHM XapakTep pyX OpyHIBChKOI YACTUHKH?
Jimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- ¢.8 -36, ¢.57-83; [4]- ¢.52-53.
51. o mo3Bomsie momemtoBaTh MeTo; MonTe-Kapio?
Jlimepamypa: [1]- ¢.38-71; [2]- ¢.8-37;[3]- .8 -36, ¢.57-83; [4]- ¢.52-53.
52. 1o o3Haudae Touka Oidypkarrii?
Jimepamypa: [1]- ¢.6 -24;[2]- ¢.8-20 [3]- ¢.8 -12;
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