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Ilo3HayeHHs Ta CKOPOYEHHS:

€EKTC (ECTYS) — €Bporeiicbka KpeJUTHO-TpaHC(HEpPHA CUCTEMA;
3BO — 3100yBay BUIIOi OCBITH;

3K — 3aranbpHi KOMIIETEHTHOCTI;

JI — nexmis;

JIP — naGoparopHa po0oTa;

MMO — MixHapoiHa MOpPChKa OpraHi3arfis;
OK — OCBITHSI KOMIIOHEHTA,

OHII — ocBiTHRO-HAaYKOBA MIPOrpama;

I13 — mpakTUyHe 3aHATTS;

ITPH — nporpamHi pe3yJbTaTu HaBYaHHS;
CP — camocriiiHa po6oTa,



1. Micue oCBiTHHOI KOMIIOHEHTH B CTPYKTYPi OCBITHbO-HAYKOBOI IPOrpamMu

OcCBITHS KOMIIOHEHTa «ABTOMATHU3alllsl MPOIECIB YIPaBIIHHSA Ta MNPUAHSITTS
pillieHb 3a OyAb SKMX yMOB HaBiraimii» € BHOIPKOBOI JTHUCIMILIIHOI. 3arajbHa
KinpKicTh roaun 120 (4,0 kpeauTH), 3 HUX: JUIS 04HOI (OpMHU HaBUaHHSA 56 roauH
ayIUTOPHUX 3aHATh (28 roauH JeKIii, 28 roguH MPakTUYHUX 3aHATH) Ta 64 roguHu
camocTiiiHa po0oTa; I 3a04HO0l (opMH HaBYaHHS 12 TOJMH ayAUTOPHHX 3aHATH (6
T'OJIVH JICKII1IH, 6 TOJWH NMpakKTUYHUX 3aHATh) Ta 108 roaun camocrTiitHa poboTa.

Jnst yenimHoro 3acBoeHHs OK acripaHT moBHHEH MaTH 0a30BY MIATOTOBKY 3
MaTeMaTUKW (BETMYMHM 1 (YHKIIT, aHAJTITHYHA TEOMETpis Ha TUIONIMHI, IMOXIiJHI,
mudepeHItiaiym, TOCTPKeHHS (YHKIIA; BU3HAYHUKHA 1 CHCTEMH JIIHIMHUX PiBHSHBD;
BEKTOpH 1 Iii Hajg HUMHU; QYHKLI{ JAEKUIBKOX 3MIHHHMX; aHAJTITUYHA TEOMETpis Ha
IUIOIIMHI; MAaTPULl Ta IX 3aCTOCYBAaHHS; HEBU3HAUYECHUW Ta BU3HAYECHHI 1HTETpalH;
nudepeHIiiHi pIBHSIHHS, PSIIU; CIIEMEHTH Teopii IMOBIpHOCTEH), (i3uku (OAMHUII
BUMIpPIOBaHHA (P13UYHUX BEJIMYMH, CHCTEMU KOOPJAUHAT, MEXaHIYHUM PYX; TPAEKTOPIS,
NUIAX, TepeMilleHHs; rpadiuHe 300pakeHHS pyXy, HEPIBHOMIPHUN pyX,
MPUCKOPEHHS; PyX TUIa MO KOJIy; pyX TuIa MiJ €0 KUTbKOX cuil; 3akoHu HploToHa;
3aKoH 30epeKeHHs IMITYJIbCY; 3aKOH 30epexeHHs MEXaHIYHOi €Heprii; MOTYKHICTb,
MexaHiuHi koauBaHHs, HaBuuku poootu 3 WORD, EXCEL, POWER POINT, PAINT,
[aTepHer, mporpamyBaHHS Ha OJIHIM 13 MOB) B 00’€MI IIKUIBHOI MporpamMu Ta
CHieliaJIbHUX JTUCIUILTIH B 00’ €M1 MaricTepchbKoi MiArOTOBKH.

[lepenbavaeTbcss O3HAMOMHUTU CIIyXadiB 13: CTPYKTYpPOIO aBTOMATH30BaHUX
CUCTEM; IOBHOIO MaTEMAaTUYHOIO MOJIEIUTIO CY/THA Y BUTJISI CHCTEMU AU EPEHIIHHUX
PiBHSIHB, SIKa BHUKOPHCTOBYETHCSA [JII MaTEMaTHUYHOTO MOJEITIOBaHHS; METOAaMH
YUCJIOBOTO  IHTETPYBaHHS; HEUPOMEPEIKEBOIO MOJCIUIIO  CyAHA; TOHITTIM
HAJTMIIIKOBOTO KEPYBaHHS Ta HAJIUITKOBHUMH CTPYKTYpPaMH BUKOHABYHUX MPHUCTPOIB;
KOHIIEMIII€0 TOJIFOCY MOBOPOTY Ta 11 BUKOPUCTAHHSM JIJISI MiIBUIICHHS €(PEKTUBHOCTI
KEepyBaHHS, METOJIaMH CTIOCTEPEIKCHHS 32 TTapaMeTpaMU BEKTOPY CTaHy, HEAOCTYITHUX
OpsIMOMY BHUMIPIOBAaHHIO; METOJIaMU ONTUMAJIBHOTO KEpPyBaHHS Ta MPUHIIMIIOM
MakcumyMy [loHTpsAriHa; MaTeMaTUYHUM MojietoBaHHsIM y cepenoBuiii MATLAB;
HABYUTH TMPAKTUYHO BUKOPUCTOBYBATH PO3IVISIHYTI METOIM Y JIOCHIIHMUIIBKIN
TISUTBHOCTI.

Busuenns OK «ABToMaru3zarlisi mpoIieciB yIpaBaiHHS Ta MPUIHHATTS pillICHb 3a
Oynp SKUX YMOB HaBITaIlil» CHOPHUATHME PO3IMIMPEHHIO HAYKOBOTO CBITOTJIALY,
MiIBUIIEHHIO 3araJbHOI HAyKOBOI KYJNBTYPH Ta PO3BHTKY MUCJICHHS, 3a0€3MEYUTH
OTpMMaHHS 3HaHb, YMIHb 1 HaBUYOK, HEOOXIIHMX acHipaHTy MJig HPOBEIACHHS
MOJQIBIINX JOCTIIKEHbB 1 TATOTOBKUA MaTepialiB HAYKOBOI pOOOTH.

Busuenns OK «ABTomaTu3allis Mpo1eciB YIIPaBIiHHS Ta IPUUHATTS PillIeHb 32

Oyap SKMX yMOB HaBIraiii» HampaBleHO Ha (QOpPMyBaHHS HACTYIHUX
KOMIIETeHTHOCTeH, BiamoBimHO 10 OHII «YmpaBmiHHS CyAHOBUMH TEXHIYHUMU

CHUCTEMaMH 1 KOMITJIEKCAMI MiITOTOBKH JOKTOPIB (histocodii:
3acanvui komnemenmuocmi (3K):



3K10 - 3paTHICTH MPOSIBIATH KpPEAaTHUBHICTh, MPOIYKYBaTH HOBI 11el A
PO3B’si3aHHSI KOMIUIEKCHUX TMpoOjeM y ramy3i npodeciiiHoi Ta/abo ToCiiIHUIIBKOT
TISUTBHOCTI,

3K11 - 3paTHICT A0 MOIIYKY, OOpOOJIGHHS Ta aHamizy iH(opMalii, Mo
OTpUMaHa 3 PI3HUX JHKEPET;

3K12 - 3paTHICTP BUKOPUCTaHHS KOMITIOTEpPHHUX, 1HGOpMAIiiHUX Ta
KOMYHIKallIHHUX TEXHOJIOT1H, 1110 HeOOX1/IH1 JIJIs MPOBEICHHS HAYKOBUX JIOCIIKCHb;

3K13 - 3xgaTHICTh IJIaHYBAaTU Ta BUKOHYBATH HAayKOB1 JIOCTIIKEHHS 31 CTafll
MIOCTAHOBKH 3aJ1a4i /10 OL[IHIOBAHHS Ta PO3IJISIY pe3yJbTaTiB 1 OTPUMAHUX JIaHUX;

3K14 - 3patHICTh NPOJAEMOHCTPYBATH CBOi 3HAHHS Ta PO3YMIHHS OCHOBHUX
(akTiB, KOHLEMIINA, MpaBWJI Ta TEOPii, MOB’S3aHUX 3 MPEAMETOM TOCIIIKECHHS.
BwminHs iHTepmpeTyBaTH pe3yiabTaTH AOCHIIKEHb, 3AIMCHIOBATH MiATOTOBKY
aHAIITUYHHUX MaTeplajiB, HAYKOBHX JOMNOBIAECH 1 mpe3eHTaliid Ta OpaTd ydacTb B
JUCKYCISX 13 JTOCBITYEHUMH (PaxiBLSMH.

3acanvho-ghaxosi komnemenmuocmi (3PK):

3®KI1. 3patHicTh (QopMytOBaTH HAYKOBY MpoOiieMy, po3poOssith pododi
rinoTe3u Ha OCHOBI HAsSIBHUX Ta 3/100yTUX HOBUX IIUJIICHUX 3HAHb B MEXKaX MPEIMETHOI
o0acTi;

3®K2. 3gaTHICTh TeHepyBaTH HOBI 171e1 Ta MiAXOIU, OI[IHIOBATHU 1 BHUSBIISATH
NEPCHEKTUBU MOJANBIINX HAYKOBUX JIOCIIIKEHD Y MpodeciiiHiil cdepi.

30K3. 31aTHICTh BUKOHYBATH aHA13, CHHTE3 1 MOJICTIOBAHHS CKIIAIHUX CUCTEM
PI3HOI IPUPOJU B MEXKaX MPEAMETHOI 00IaCTI.

3®K4. 3gaTHICTF BUKOPUCTOBYBATH 3HAHHS MPEAMETHOI 00JIaCTI, OJIOKEHHS
(yHIaMEHTAIbHUX HayK, YMIHHS BHU3HA4aTH NpoOJIEeMHE ToJjie Ta (OpMyINIOBaTU
HayKOBI Ta HAYKOBO-MPAKTUYHI 3aadyi.

3®K5. VYMiHHS TmJaHyBaTH, OpraHi30BYBaTHM Ta 3/1MCHIOBATH OPUTIHAJIbHI
HAyKOBI JOCIIIJKEHHS aKTyaJlbHUX 337a4 B MPEAMETHIN 00acTI.

3®K7. BonmoainHg HaBUYKaMU CHCTEMHOTO aHai3y.

3®0K8. 3gaTHICT BUKOPHUCTOBYBATH MaTEMAaTHYHI METOIW JOCIIKCHHS Ta
ontumi3zaiii npu 3ade3nedenHi ynpasiainus CTCiK.

Bigmosigno no OHII, 3BO moBWHHI OBOJIOAITH HACTYITHUMHU pe3yabmamamil
nasuanns (OHII, nynkm 7).

PH1 — IlnanyBath 1 BHMKOHYBAaTH €KCIEpPUMEHTaIbHI Ta/abo TeopeTuyHi
JOCJIIDKEHHS B ME&KaxX MPEAMETHOI Taly3i 1 JOTUYHUX MIKIUCIUTUIIHAPHUX HATIPSIMIB
3 BUKOPUCTAHHSAM CYyYaCHHMX 1HCTPYMEHTIB, PO3pOOJIATH CTpaTeriyHi IUIaHU W00
chep 3acToCyBaHHS HAYKOBO-AO0CIIIHUX PO3POOOK

PH2 - BcranoBimroBaTH CaMOCTIHHO JOCTITHUIIBKI 1T

PH6 - BigxoauTu BiJ CTEPEOTHINIB, aaliTyBaTUCS Ta JISTH B HOBIWA CUTYyaIlii,
apryMEHTYBaTH HECTaHAAPTHI PIICHHS B KPUTUYHUX CUTYaIisX.

PH19 - TpancdhopmyBatu TeopeTUyHI 3HAHHS Y TPAKTUYHY TUIOIIHHY.



PH21 - BupimryBatu 3a7a4i IHHOBalIifHOTO XapakTepy 3a AOMOMOTOI0 CyJacHHUX
MPOrpaMHUX Ta TEXHIYHUX 3aCO01B.

PH23 - 3acrtocyBaTu mNpWUHIMO CHUCTEMHOCTI TpPHU BCTAHOBICHHI IIIEH
(GyHKITIOHYBaHHS opraHizaiiiiHo-TexHiuyHux 1 iepapxiuaux CTCiK.
PH27 - Busnauatu HanpsMKu (CKJIQJOBi) TIJBUIICHHS €(QEKTUBHOCTI

KepyBaHHS OpraHi3alliiHO-TEXHIYHUMU CHUCTEMaMM, BH3HAYaTH KOMIIOHEHTH
CKJIaJIOBUX €(EeKTUBHOCTI ()YHKIIIOHYBaHHS OpraHi3alliifHO-TEXHIYHUX CHUCTEM Ta iX
KpUTEPIi OLIHIOBaHHS.

PH34 - 3acrocyBaTu METOAM MOJICJIOBAHHSA [JI1 PO3B’SI3aHHS  3a1a4
ontumiszari.

PH36 - IIpoekTyBatu cydacHi e()eKTUBHI aBTOMaTH30BaH1 cucTeMu abo 3acobu
ynpaninusa CTCiK 3 BUKOpHCTaHHAM KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOTIH.

2. Onuc oCBITHHOI KOMIIOHEHTH
[Iporpama OCBITHBOI KOMIOHEHTH «ABTOMAaTH3allisl MPOLECIB YIPaBIiHHS Ta
OPUMHATTS pillieHb 3a OyJb SKUX YMOB HaBirailii» ckiajaeHa BiamoBigHo qo OHII
«YTpaBliHHS CYJHOBUMU CHCTEMaMH 1 KOMIUIEKCAMU» TIJATOTOBKH JIOKTOPIB
dimocodii 3a criemianbHIcTIO 271 « MoOpchbkuil Ta BHYTPIIIHIN BOJAHHUM TPaHCIIOPT)» Ta
OXOIUIIO€ HACTYITHUN KOHTEHT.

Tabmums 2.2 — Kontent OK «ABTOMaTH3aIlisl MPOIIECIB YNPABIIHHS Ta MPUHUHATTS
pilieHs 3a Oy/ib AKUX YMOB HaBiramii»

DyHKUiA Komnerenuis Hinrema
31aTHICTh (hOPMYITIOBATH .
A bopmy Hagnmumkosicts KEepyBaHHs Ta
HayKOBY Ipo0siemy,

HA/UTMIIKOBl CTPYKTYpHU BHUKOHAaBUUX
npuctpoiB; KepyBaHHs MiHIMaIbHO —
HaJIMIIKOBOIO KOMIUIAHApHOIO
CTPYKTYPOIO JIBOX KOPMOBHUX
a3unojiB; BukopuctanHs mnomrocy
MIOBOPOTY IPU MaHEBPYBaHH1 CY/IHOM .

po3pobATH podboui
rinoTe3y Ha OCHOBI HasgBHUX
Ta 3700yTUX HOBHUX
[UIICHUX 3HAHBb B MEXKax
npeaIMeTHOT 001acTi;

HannumkoBicThb KepyBaHHs Ta
ABTOMAaTH3aIisa IPOLECIB L . . HAUIMIIKOBI CTPYKTYPH BHUKOHABYUX
) P . 171ei Ta MAX0Adu, OLIHIOBATH . PYKTYpH  BH
yIPaBIiHHS Ta IPUUHATTS | . npuctpoiB; KepyBaHHs MiHIManbHO —
. 1 BUSIBJISITH TIEPCTIEKTUBU
piteHs 3a Oy/b SIKUX YMOB HaJIUAIIKOBOIO KOMILJTAHAPHOIO
A MOAAJIBIINX HAYKOBHUX
HaBiramii i .o .. | CTPYKTYpOIO JIBOX KOPMOBHUX
JOCTIKEHD y MpodeciiiHiii 4
a3unojiB, BukopucranHs momrOCy

3/1aTHICTh TEHEPYBAaTH HOBI

cepi MOBOPOTY NPU MaHEBPYBaHHI CY/IHOM

MaremaTnuHa MOJIeJTb Cy/Ha;
31aTHICTh BUKOHYBATH Jlineapu3arisi MaTeMaTHUYHOI MOJEN;
aHaJyi3, CHHTE3 1 HeiipomepexxeBa  Mozenb  CyAHa;
MO/ICJIFOBAHHS CKJIaTHUX YucnoBi METOAM IHTErpyBaHHS Ta
CHCTEM Pi3HOI MPUPOJIU B MIOIIYKY eKCTpeMyMy; MoiemroBaHHS

MeKax MpeIMETHOT 00JIacTi. | MPOIECiB ONTUMAILHOIO KEPYBaHHS Ha
MPUKIAJl CTPYKTYPHU NIBOX KOPMOBHX




a3UMOJiB 3 HOCOBUM HiAPYITIOI0UYUM

31aTHICTh
BUKOPHCTOBYBATH 3HAHHS
npeaMeTHoi 00J1acTi,
HOJIOXKEHHS
byHIaMEeHTaIbHUX HaYK,
YMiHHS BU3HAYaTH
po0OJieMHE 1oJIe Ta
dbopMynoBaTH HAyKOBI Ta
HAyKOBO-TIPAKTHYHI 33]1a4i.

MIPUCTPOEM; Marematuune
MOIEJTFOBAHHS y CepeIOBUIII
MATIJIAB

YMoBHA oITUMi3aris. Meron

MHOXHHUKIB Jlarpamka; MojaearoBaHHS
IPOLIECIB ONTUMAJIbHOIO KEPYBAaHHS Ha
NPUKIAAL CTPYKTYPH JBOX KOPMOBHUX
A3UIOJIIB 3 HOCOBHM IiJPYTIOIYHM
npuctpoeM; OCHOBH KJIACHYHOI Teopii

aBTOMaTHYHOT'O PETYIIOBaHHS;
OcHoBH Cy4yacHoi Teopii
aBTOMaTHYHOT'O PETYIIOBaHHS.

[Tpoctip crany;
IPOCTOPI CTaHy

CroctepexeHHs 'y

YMIHHS IUIaHYBaTH,
OpraHi3oByBaTH Ta
3ICHIOBATH OPUTiHAIBHI
HAYKOBI1 JTOCI1KEHHS
aKTyaJIbHUX 3a/1a4 B
MpeAMETHIlN 00acTi.

Helipomepexepa
KepyBanns
HaJIMIIKOBOIO

MOJIENIb  CYyIHA;
MiHIMaJIbHO —
KOMILJIAHAPHOIO
CTPYKTYPOIO JIBOX KOPMOBHUX
a3unojiB; BukopuctanHs moIIOCY
HIOBOPOTY IIPH MAaHEBPYBaHHI CYJIHOM

Bonoainus HaBUUKamu
CHUCTEMHOTO aHaJi3y

Marematnuna MOJENb CyZHa;
Kepyroui cunm i MOMEHTH Ta 30BHIIIHI
BIUMBH; JliHeapu3aliss MaTeMaTHIHOI
mojeni; OCHOBM cydacHOi Teopii
aBTOMATHYHOTO peryIoBaHHS.
ITpoctip crany; CnocTepexeHHs Yy
npoctopi crany; [IpuHINAT MakcUMyMy
[ToHTpsriHa.

31aTHICTh
BUKOPHCTOBYBATH
MaTeMaTH4H1 METOIN
IOCIIHKEHHS Ta
onTuMi3alii npu
3a0e3MeueHH] yrpaBIiHHA
CTCiK

HaanuuikoBicTh KEepyBaHHSI Ta
HA/UTMIIKOBl CTPYKTYpHU BHUKOHAaBUUX
npuctpoiB; KepyBaHHs MiHIMaabHO —

HaJTMIITKOBOIO KOMIUTaHaPHOIO
CTPYKTYpOIO IIBOX KOPMOBHX
a3uIIoOaiB; YMOBHA  ONTHMI3allid.
Meton MHO>KHHUKIB Jlarpanxa;
MonenroBaHHS MPOLIECiB
OIITUMAJILHOTO KepyBaHHS Ha

NPUKIIAAL CTPYKTYPH JBOX KOPMOBHX
a3uIO/IiB 3 HOCOBUM MIAPYJIIOYUM
npuctpoeM: [lpuHnmMn Makcumymy
[Tontpsrina; BukopucranHs mnoitocy
MOBOPOTY NPU MaHEBPYBaHHI CY/IHOM




Taomung 2.3 - Onuc OCBITHHOI KOMIIOHEHTH
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3. CTpyKTYypa OCBIiTHHOI KOMIIOHEHTH

Taomung 3. - 3MICT Ta OIMKUC OCBITHHOI KOMIIOHEHTH

Ha3ga po3ainiB Ta Tem
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Mare

MaTH4YHa MOJ€JIb CyJIHa

1.1.Cucremu KoOpIuHAT
1.2.CucremMa TUHAMIYHUX
PIBHSIHB JIHIKHOTO i
KYTOBOTO PYXY
1.3.Cuctema KiHEMaTHYHUX
PIBHSIHB JIHIKHOTO i
KYTOBOTO PYXY

1.4. ITuranus nos
CaMOIIepEBIPKU

6,19, 21, 23,
27, 34, 36

Kepyroui cuiiu i MOMEHTH Ta 30BHIllIHI BIVIUBU

2.1. Kepyroui cunu i
MOMEHTH

2.2. TigposnHamiyHi Ta
aepoaAMHAMIYHI CHIH 1
MOMEHTH

2.3. Iuranus mis
caMoIIepeBipKH

6,19, 21, 23,
27,34, 36

Jlineapu3zaui

1 MATEMATHYHOI MOJIeJTi

3.1. T'eomeTpuyHwMii 3MicT
JiHeapu3aii

6,19, 21, 34




3.2. Posknanganus QyHKOii y
psn Teiinopa

3.3. Jlineapu3artist
MaTeMaTHYHOI MOJIeJIi CyiHa
3.4. Iluranusa mis
caMOTIepeBipKI

Heiipomepe:xeBa MojieJ1b CyIHA

4.1. CuHTe3 MaTeMaTHYHOL
MOJIETi 3 BUKOPHCTAHHIM
HEeWpOHHOT Mepexi

4.2, 306ip iHpopmarii Ta
TPEHYBaHHS MEpexi

4.3. MogemroBanHs
JIUHAMIKH PyXy CYJHA 3
HEHPOMEPEIKEBOIO MOJISILITIO
4.4, TlutanHs ois
caMoIepeBipKU

1,6,19, 21,
27,34, 36

YUn

CJI0BI

MEeTOoIHU

iHTerpyBaHHs Ta NOLIYKY eKCTPeMyMy

5.1. Meronu 4HCIOBOrO
IHTEeTpyBaHHI.

5.2. Metoau MOIITYKY
CKCTPEMYMY.

5.3. IIuranus IS
CaMOIIePEBIPKH.

19, 21, 34, 36

HajnmmkoBicTh KepyBaHHS Ta HA/UIMIIKOBI CTPYKTYPH BUKOHABYMX PUCTPOIB

6.1. Hapnunikosi
CTPYKTYPH Ta KpUTEpiii
OLIIHKH HaJITUIIKOBOCTI
6.2. OcobmMBOCTI cXeM
kepysanus 1U=0, I[U=-1 8
YMOBaX 30BHIITHBOTO
BIUIUBY BITpY 1 Teuil

6, 19, 27, 36




6.3. ITuranas IS
caMoIIepeBipKu

KepyBanHsi MiHiMaJIbHO — HAJIMIIIKOBOIO CTPYKTYPOIO 2-X KOPMOBHX a3UIIOAIB

7.1. CrpykTypHa CXema
Ta MaTeMaTHYHa  MOJENb
MIHIMQJIBHO — HaJIMIIKOBOI
CTPYKTYpH 2-X KOPMOBHUX
a3UIO0IB.

7.2. TloBepxHi  Kepyn4HX 2 2 4
CHUJI TA MOMEHTY.

7.3. CxeMH pO3IICIUICHHS
KepyBaHb

7.4. Ilurauus TUTS
caMOIIepEeBIPKU

6,19, 27, 36

YMmoBHa onTuMizanisa. MeToa MHOKHUKI

B Jlarpan:ka.

8.1.IToHSATTS yMOBHOTO
eKCTpeMyMy (GYHKIIT

8.2. [Ipukinaj Ha yMOBHHI
EKCTPEMYM

8.3. [IpakTuune
3aCTOCYBaHHS METOIY
MHOXHUKIB Jlarpamka y
3a/1a4i KepyBaHHS
HaJUTHIIKOBOIO CTPYKTYPOIO
2-X KOPMOBHX a3HIIO/IiB
8.4. [utanus nms

caMoIepeBipKu

2,19,23,27

MopenoBaHHA NPOLECiB ONTHMAJIBHOIO0 KePyBAHHSA

HA NPHUKJIAAI CTPYKTYPH
NPUCTPOEM

2-X KOPMOBHX a3UIOAIB 3 HOCOBMM IiAPY/JIIOIYHM

9.1. Buxopucranus
IIpOLEAYPH YMOBHOL
ontumizauii fmincon(*) s
BU3HAYCHHS ONTUMAJIbHUX

1,21, 34, 36




KepyBaHb
9.2. OcHOBHI nporpamHi
MOJIyJIi, IO
BHKOPUCTOBYIOTBCS IS
MO/JICTFOBAHHSI.

9.3. Maremaruune
MOJICITIOBAHHS TIPOLIECIiB
IUHAMIYHOTO
MO3UIIIOHYBAHHS 3 [IJIbOBOIO
(GyHKIII€I0 MIHIMATBHOTO
CHEePrOCIOKUBAHHS

9.4. MaremaTtuuHe
MO/ICIIOBaHHS OOKOBOTO
PYXY CyIHA 3 IILTHOBOIO
(YHKII€I0 MAaKCHMaJIbHOT
OOKOBOT CHIIH.

9.5. MaTemaTudHe
MOJIETIOBaHHS MO30BKHBOTO
PYXy CyIHa 3 LiJIbOBOIO
(bYHKII€I0 MAKCUMaJIbHOT
MO30BXKHBOI CHIIH.

9.6. Ilutanus s
caMoCTIiifHOT poboTH.

10

OCHOBH KJACHUYH

oi Teopii ABTOMATHYHOI0 pPeryJl0BaHHs

10.1. IleperBopenns Jlamnaca
10.2. [epenaBanbHi GyHKIIT
JIAHOK

10.3. TlepenaBanbHa QyHKIIIsS
CHUCTEMH

10.4. AMIDTITYTHO —4aCTOTHA
Ta (pa3z0-4acTOTHA
XapaKTePUCTHKH

1,19, 27, 36




10.5. III A — peryastop
10.6. Ilutanns aus
caMocCTiitHO1 po6oTH

11

OcHoBH ¢y

YacHOI Teopii aBTOMAaTHYHOI' 0

peryaoBanns. IIpoctip crany

11.1. Ilonsarra mpocropy
CTaHy

11.2. Tlepexin y mpocTip
CTaHIB

11.3. 3aranbpHui BUTIISAL
CHCTEMH Y IPOCTOPI CTaHIB
11.4. KepoBanicTh Ta
CIOCTEPEKYBaHICTh CHCTEM
11.5. Ilutanus mis
caMocTiitHOT1 poboTn

1,19, 27, 36

12

CrnocrepeskeHHsl y IPOCTOPi CTaHiB

12.1. Cnocrepiratounit
npuctpiii JIproen6epra

12.2. Cnocrepiratounii
npuctpiii Kanmana

12.3. Bukopucranus
CIHOCTEPIralndoro MpucTporo
Kanmana ai1st oniHroBaHHS
mapamMeTpiB pyxy LT

12.4. Ilutanus s
camocTiitHo1 po6oTu

19, 21, 27, 34

13

HpuHuun m

akcumymy IlonTpsirina

13.1. ITocTaHOBKa 3aaui
ONTHMAJIEHOTO KEPYBaHHS
13.2. TeopeTn4Hi OCHOBH
[MpuHOMIY MakCUMyMy
[MonTpsrina

13.3. I'padiuna
inTepnpeTanis Ipuanmmy

2,6,19, 21,
34




MaKCHUMYyMY
13.4. 3acTocyBaHHs
[TpyHIHIY MaKCUMYMY AJIS
ONTUMI3aIi] Yacy HiIXomy 0
00’€eKTy mBapTyBaHHSA

13.5. Iluranss mis
caMocCTiitHOT po6oTH

14

BukopucranHs moJ

10Cy IOBOPOTY NIPU MaHEBPYBAaHHI CyTHOM

14.1. Bukopucrtanus [1I1 npu
MaHEBpYBaHHI CyTHOM 0e3
MO3/J0BXKHBOI IIBUAKOCTI
14.2. Buxopuctanss [1I1 mpu
MaHEBPYBaHHI CyTHOM 3
MO3/JOBXKHBOIO IIBU/IKICTIO
14.3. Ilutanus mis
camocTiiiHoi poboTn

6, 19, 21, 34,
36

15

MartemaTu4yHe MO/IEJTIOBAHHSA Y cepe10BU

mi MATJIAB

15.1. Cepenouiie MATJIAB
15.2. Tunm nanux

15.3. 3agaHHA BEKTOpIB Ta
MaTpHlb

15.4. PoboTa 3 m — daitnmamu
15.5. TlobynoBa rpadikiB
15.6. Omeparopu IHKIIIB Ta
YMOB

15.7. Tlutanus nist
caMocTiitHO1 po6oTH.

10

1,21, 34, 36

Bcboro

28

28

64

6 108




. PeiiTuHroBa cucrema JJisi OHiHIOBaHHS YCHIIIHOCTI 3/100yBa4iB BUIIOI OCBITH

Tabnuis 4.3 - OuiHIOBaHHA PE3YAbTaTIB OCBITHBOI A1SUTBHOCTI 3/100yBayiB BUILIOT OCBITH 3a ceMeCTp (3aJIiK)

MaxkcumanabHa KiIbKicTh 0a.1iB, siki MalOTh 3MOry HaGpaTu 3100yBavi BUIOI OCBITH 32 KOKHUI TeMaTHYHUI MOTYJIb

TemaruuHuii MOLYNb Jenna ¢dopma | 3aouna ¢dopma
HaBYaHHs HaBYaHHs

MaremaTrnyHa MOJIENb CYTHA

Kepyrodi cuiu i MOMEHTH Ta 30BHINTHI BIUITMBH

Jlineapu3ariiss MaTeMaTHIHOT MOJIE1

HeiipomepexeBa Monens cyaHa

YucnoBi METOIM IHTETPYBAHHS Ta MOIIYKY EKCTPEMYMY

SHRSUE RN

HapnumkoBicTh KepyBaHHS Ta HA/TUIIKOBI CTPYKTYpH
BUKOHAaBYMX IIPUCTPOIB

7. KepyBaHHS MiHIMaJIbHO — Ha/UTMIIKOBOIO KOMIIJIAHAPHOIO
CTPYKTYPOIO IBOX KOPMOBHUX a3UIO/IB

8. YmoBHa ontuMmizaiis. Meroa MHOXKHUKIB Jlarpanxka

9. MoenmoBaHHS MPOIIECIB ONTUMAIBHOTO KePYBaHHS Ha
MIPUKJIAJI CTPYKTYPH JBOX KOPMOBHUX a3UIIOAIB 3 HOCOBUM
M1IPYJIIOI0YUM IIPUCTPOEM

10. OcHoBH K1acCHYHOT T€Opil aBTOMAaTUYHOI'O PEryJIIOBaHHS

11. OcHoBH cydacHOi TeOpii aBBTOMAaTHYHOTO PETYTFOBAHHS.
ITpocrip crany

12. CrioctepekeHHs y TPOCTOpPi CTaHy

13. Ipuanmn Mmakcumymy [ToHTpsiTiHA




14. BuxopucTtaHHs MOJIOCY TOBOPOTY MPU MaHEBPYBaHHI1
CyJIHOM

15. Maremaruune monemoBanns y cepenoBuini MATJIAB

Ycboro 3a ceMecTp

3aJik

Bcrnoro

Tabnuis 4.4 - banbH1 OLIHKY AJ1 €IEMEHTIB KOHTPOJIIO (3aJ1IK)

EJemMeHTH 0CBITHBOI JisJIbHOCTI

KinbkicTs podit

MakcuMaJabHHH 0aJ1 32 BUJ
po6oTu

Bceboro 3a
ceMecTp, 6asn

AKTUBHICTh POOOTH Ha NeKiiax\BeeHHs KOHCTIEKTY JIeKIii

Hanucanus\BucTyi 3 JONOBIAIIO 32 TEMATHKOIO, 1110 BIAMOBIIA€ TUIAHY OCBITHBOI KOMIOHEHTH

BukoHaHHS PakTUYHUX UTA0OPATOPHUX POOIT Ta 3aXUCT 1X MPOTOKOIIB!

3a IpaBUJIbHE BUKOHAHHS NPaKTHIHOT\1ab0paTopHOT pOOOTH 3 HaAaHHIM TOBHOT BiIIOBI I

3a MpaBUJIbHE BUKOHAHHS MPAKTHYHOT\1ab0paTOpHOi pOGOTH 3 HAJAHHSM HEMOBHOI BiAMOBI i

3a MpaBUJIbHE BUKOHAHHS MPAKTHIHOT\TabopaTopHOi po6oTH 6e3 HaaaHHS BiAmOBi i

33 BUKOHAHHSI MPAKTUYHO1\ITab0paTOpHOi pOOOTH 3 IOMHJIKAMH Ta 3 HAJAaHHAM HEMOBHOI BiIIOBI I
3a BUKOHAHHS MTPAaKTHYHOI\Ta00paToOpHOi poOOTH 3 MOMIJIKAMHU Ta 6€3 HadaHHs BiAmOBi i

BukoHaHHS 3aBIaHb CAaMOCTIHHOI pOOOTH

[poxomxkenns CBT na mrardpopmi OTG

3aoxouyBanbHi Oam:

BceykpaiHChbKi CTyIeHTChKI KOHKYPCH HAyKOBHUX POOIT, ONIMITiain, 3MaraHHS:

MPHU30BE Miclie\yJacThb

MixHapOIHI CTYACHTCHKI KOHKYPCH HAYKOBUX POOIT, ONIMITiaaH, 3MaraHHs:

MpHU30Be Miciie\y4acThb

VYuacTh y HalliOHaJBHUX Ta MDKHAPOJHHUX HAyKOBUX KOH(pepeHwisx (myoikanii Te3, BUCTYIIB, 10
MIITBEP/IKYETHCS MPOrpaMaMy KOH(EPEHLiil Ta Te3aMHu JIOMOBIJIei)

Bcboro makcumym 3a nepiosa:

100




5. 3aco0u IIarHOCTUKHU TA MUTAHHA JISl IPOBEAECHHS
MiICYyMKOBOI0 KOHTPOJIIO 3HAHb

Jlns mepeBipkd 3HaHb MiJ 4Yac BHUBUYEHHS OCBITHBOI KOMIIOHEHTHU
«ABTOMaTH3al1is TIPOIIECIB YIIPABIIIHHS Ta MPUUHATTS PillleHb 3a Oy/Ib SKUX YMOB
HaBiraiii» BukopuctoByerbcst LMS Moodle, a Takox:

— EKCIIpEeC-ONUTYBAaHHA Ha JIEKIISX;

— EKCIIPEC-ONMUTYBAaHHS HA MPAKTUYHUX/Ta00paTOPHUX 3aHHATTSX;
— 3aXHCT 3BITIB 3 MPAaKTHYHUX/Ta00PATOPHUX POOIT;

— He3aJIeKHE KOMIT IOTEpPHE TeCTYBaHHS,

— 3aiik.

JiarHocTuyHa (yHKIS aHaMI3y ¥ OI[IHKM 3HAaHb, YMiHb Ta HaBUYOK 3
OCBITHBOT KOMITIOHEHTH «ABTOMAaTH3allisl MPOIECIB YIPABIIHHSA Ta MPUHHATTA
pilieHs 3a OyJb SKUX YMOB HaBIraIfii» 3arajioM nependayae BUSBICHHS Ta
YCYHEHHS Nporajivi y 3HaHHsAX 3BO.

TakuM 4YWMHOM, MOTOYHMA Ta NIACYMKOBUW KOHTPOJb 3HaHb 3BO
MPOBOAUTHCA UHUIIXOM  (pOHMANbHO20, IHOUBIOYAIbHO2O YU KOMOIHOBAHO20
onumysannss 3BO mig dwac JekuidHUX/MpakTHYHUX/Ta00paTOPHUX 3aHSTH,
BUKOHAHHS 1HJMBIAYaJIbHOTO 3aBJaHHS y MPOIECi CaMOCTIMHOI MMiATOTOBKH,
CKIAO0AHH5 34TIKY.

Ha mnozaaynutopHy poOOTy BHHOCUTBHCS BUBUYEHHS OKPEMHUX IMUTaHb YU
po0sieM Kypcy «ABTOMaTH3allisl TPOLIECIB YIPABIIHHS Ta MPUAHSATTS PIIICHb 32
OyIlb IKUX YMOB HaBITalll», BUKOHAHHS CAMOCMIUHUX poOim (3a IHOUBIOYAIbHUM
3AB0AHHAM BUKIAOAYA), HANUCAHHA 38iMi8 3 1aOOPAMOPHUX MA NPAKMUYHUX
3aHAMb, MATOTOBKA 10 HACTYIMHUX JICKIIHHUX 3aHSTh, 3A/1iKY, TOIIO.

3BO a1 miaAroTOBKH A0 3anikylekzameny OTpUMYIOTh HACTYITHUMN MEpestiK
MTUTaHb:

Ilepenik nuTaHb 10 3aJIKYy:

Jlekuis 1

1. 1o Take AMHAMIYH1 pIBHSHHSA ?

2. 3anucaTy BEKTOpHE AMHAMIYHE PIBHSIHHS JIHIHHOTO pyXy.

3. 3anucaTy BEKTOpPHE IMHAMIYHE PIBHAHHS KyTOBOTO PYXY.

4. Illo Bu3Havae cucreMa qudepeHIINHUX KIHEMATUYHUX PIBHSIHB JIIHIIHOTO
pyxy ?

5. SIk OTpUMYIOTH CUCTEMY KIHEMAaTHYHUX PIBHSHB JIHIHHOTO pyXy?

6. SIKy mOCTiJOBHICTh TOBOPOTIB BUKOPUCTOBYIOTH JUIsl OTPUMAHHS CHUCTEMU
KIHEMAaTUYHUX PIBHSIHB JIHIHHOTO pyXy?

7. 1o Take TabIULs HAPABIISAIOUYUX KOCUHYCIB?



8. 1o Bu3Hauae cucrema qudepeHIIHIX KIHEeMAaTUYHUX PIBHSAHD KYTOBOTO
pyxy ?

9. SIxy moCniOBHICTh MOBOPOTIB BUKOPUCTOBYIOTH /ISl OTPUMAHHS CUCTEMU
KIHEMAaTUYHHUX PIBHSHB KyTOBOTO PyXYy?

Jlexkuis 2

1. SIxi 30BHIIIHI CHJIM 1 MOMEHTH A1I0Th Ha CYJTHO?

2. Big skux mapameTpiB 3aJIKUTh CHIIA YIIOPY TBUHTA?

3. Big saxux mapameTpiB 3ajeXuTh KOe(IIEHT TiIpOAMHAMIYHOTO OTOpY
KOpITYCY CyJHa?

4. Big sxkux mapaMeTpiB 3aJeKHUTh KOe(IIEHT OOKOBOI TiJIpOAMHAMIYHOL
CUJIU KOpIyCy cyaHa?

5. Big sikux mapameTtpiB 3anexkaTh KOe(illieHT aepOJUHAMIYHOT CHUIIH OTIOPY
KOpIycCy CyJaHa?

6 [IpuBecTn cki1amoBi OOKOBOI CHITH BiJl 0OepTaHHS TBUHTA.

7. Big doro 3anexaTh O0KOBa cuiia cTepHa’?

8. Bix sxux mapaMeTpiB 3aleXHTh KOEPIIieHT OOKOBOI TiApOAMHAMIYHOI
cuiu ctepHa’?

9. SIka 3anexHICTh KOe(DIIIEHTY OMOPY CTEPHA BiJ KyTa BIIXUICHHS?
Jlekuis 3

. 1o Take mineapuzaris?

. 'eomeTpuyHuit 3MiCT JiHEapHU3allii.

. J1J1s1 40TO BUKOHYETHCS JIiHEapu3aIlis?

. SIx mpoBOIUTHCS JiHeapu3aiisa QyHKITii?

. Posknactu pyHkiiro y=C0s(X) y psn Teiinopa.

. JlineapuzyBatu yHkIito y=C0S(X).

. SIx mpOBOUTHCA JiHEapHU3aLlis MaTeMaTUYHOT MOIeN1?

. @13UYHUIA 3MICT pOOOUYOT TOUKH.

Sxmio QyHKIST HE 3aJIEKUTh BiJl SIKOTOCh MapaMmeTrpy. YoMy TOpiBHIOE
MoXi/iHa 1i€i QyHKIIT M0 JaHOMY napameTpy?

Jlekuisa 4
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1. ®di3uuHa CyTHICTH HEMpoMepekeBO1 MoJIel cyiHa?

2. Slka BIAcTUBICT, HEUPOHHOI MEpEeKi BHUKOPHCTAHA Yy HEHpoMepekeBii
MojIeli cyiHa?

3. Sk BUOUpaETHCS CTPYKTYpa HEMPOHHOT Mepexi?

4. Sk oTpumaTH piBHSHHS pyXy cyaHa (1) y IuckpeTHOMY BUTIISII?

5. Ilo Take TpeHyBaHHS HEHPOHHOI MEPEXKi?

6. Jle MoXHa 3aCTOCOBYBaTH HEUPOMEPEIKEBY MOJIEIH?

/.Y1n MOXHA BUKOPUCTOBYBATH HEUPOMEPEKEBY MOJEIb 3a MeEXKaMu
HaBYaJIbHOI BUOIPKU?

8. HUomy HelipoMepexeBa MOelb, HaBY€Ha Ha BUOIpKax 3MIHU KypcCy,
MOKa3ye 3aJ0BIJIbHI pe3yJbTaTH Ha IUPKYIIAIIi?

Jlekuist 5

1. Onucaru meton inTerpyBanns Einepa.



2. Onucatu metof Tpamneuiid. [lepeBaru Ta HemONIKYy METOAY Tpameuii

nepen meronom Ennepa.

3. Onucatu meton Pynre — Kytu 4-ro mopsiaky. [lepeBaru Ta Hemomiku

METOJTy Mepe METOJIOM Tpamerliil.

4. Ha3Batu 4yuCI0B1 METOU TOLIYKY EKCTPEMYMY.

5. SIk mpairtoe MeTo TI100aIbHOTO Iepedopy ?

6. Ak npairoe rpaiieHTHUN MeTo ?

7. SIx mpaiftoe MeTo1 HaUIBUIIIOTO CITYCKY ?

8. Hazpatu Bimomi Bam meTou ontumizaiiii, CTBOPEH1 IPUPOJIOLO.

9. Ak npairoe aarOpUTM ONTUMI3ALlll MypaIIUHOI KOJIOHIT ?

10. Sk mpairoe anropuT™M ONTUMI3AI1T O/KOIMHOTO POIO ?

Jlekuis 6

1. [Ilo Take HA/UTMIIIKOBI CTPYKTYPH BUKOHABYUX MPUCTPOIB?

2. o Take KpUTepiil OIIHKYA HAIJIUIITIKOBOCTI?

3. Po3paxyBaTi HaJTMIIKOBICTh KEPYBAHHS JIJIsI CBOTO Cy/IHA.

4. 3anucatu JiHEapU30BaHy MOJENb CyJHA Ui HAJJUIIKOBOTO KEPYBaHHS

U =-1.

5. 3amucaTtu JIIHEapu30BaHy MOJIEIb CyAHA JUIsl HAJJIMIIKOBOTO KEPyBaHHS

IU =0.

6. SIk oTpUMaTH cUCTEMY PIBHSHD, III0 ONTUCYE YCTAICHUM pyX cyaHa?

7. SIxi mepeBaru cXeMH KEpyBaHHS 3 HAJJIUIIKOBICTIO HAa TMPUKIAlI CXEM

KepyBaHHs |lU =—-1 Ta U =0.

Jlekuis 7

1. OxapakTepu3yBaTu CXeMy KepyBaHHSA 3 JBOMa KOPMOBUMH a3UTOaMHU.

2. HaBecTn mMaTemMaTH4HY MOJENb CXEMHU KEpPyBaHHS 3 JIBOMa KOPMOBUMU
a3UTOIaMHU.

3. SIky HaNIMIITKOBICTh MA€ TaKa cXxeMa KepyBaHHS?

4. OxapakTepu3yBaTu OBEPXHIO KEpyBaHHA Py = fX(P_L*, PZ* ,0l1,012)

5. Oxapakrepu3yBaTH [OBEPXHIO KepyBaHHs Py = fy (Pl*, Pz* ,0l1,02)

6. Oxapakrepu3yBaTi MOBEPXHIO KepyBaHHI M, = f, (RL*, Pz* ,0l1,02)

/. SIx1 mapameTpH y HaBEeJIEHUX MOBEPXHSX 3MIHHI 1 sIK1 (pikcoBaH1?
8. Jlis yoro moTpiOHO pO3MISIIIICHHS KepyBaHHS?
9. Po3mienuty kepyBaHHs IS 3aKOHY oty =0

10. Ywm MoxkHaA cKazaTh, MO0 ONTHUMI3alllsl KEPYBAHHS TAKOXX BHUKOHYE
(GYHKLIIO pO3LIETIICHHS.

Jlekuis 8

1. Ilo Take yMOBHUIA eKCTpEMyM?

2. SIx 3ammcatu pynkiito Jlarpanxka?

3. Sk oTpumatu cucteMmy PIBHSHB Il BUSHAUYCHHS ONTHUMAJLHUX MapaMeTpiB 1
YMOBHOTO ekcTpeMyMy QyHKIi1 Jlarpanxa ?



4. YoMy y OTpUMaHIi CHUCTeM1 3aBXKIW KUIbKICTh HEBIAOMHUX Ha 1 Oinblie
KUTBKOCTI PiBHSIHD ?

5. 1514 yoro, mpu BUPIIIIEHHI CUCTEMHU, MEPEBIPSIIOTH BapianT Ag =0 ?

6. [llo Take TpuBianbHI PiICHAS?

7. Slxmo Bapiant Ag =0 mae TpuBianbHi pillIeHH, IO MOTPIOHO poOUTH Hai?

8. 3anucatu ¢yskuiro Jlarpawxka g onTUMI3alil  KEPYHOUOTO MOMEHTY
PUCKaHHSA TPU HYJIHOBIM TO3/I0BXKHIM Kepyroudiil CHll 1 HyJIbOBIM OOKOBIii
Kepyrouiil CuiIi.

9. 3anucatu dyukiito Jlarpanka as onTUMI3ZAIT MO310BKHBOT KEPYIOUOT CUITU
IIpU HYJIOB1M OOKOBIM KEePYIOYiii CUJIl 1 HYJIbOBOMY KEPYIOUOMY MOMEHTY.

10. IIlo moTpiOHO 3pOOMTH [Jsl BUPILMIEHHS CUCTEMH HENIHIMHUX PIBHSHbD,
SKIIO HE BJAETHCS 3HAUTH aHATITUYHOTO PO3B’SA3KY ?

Jlekuis 9

JIi1st 90T0 BUKOPHUCTOBYETHCS mporeaypa fmincon(*) MATJIAB ?

Omnwucaru mapamerpu nponexypu fmincon(*).

Jlns yoro BukopucroByetbes 111 — perymsarop ?

Sxi mporpamMHi MOyl BUKOPUCTOBYIOTHCS JJISI MOJICTIOBAHHS?
[Ipu3HaueHHs qUceTYEpa MPOrpaM.

[Ipusnauenusa metony Pynre — Kyru.

Sk 3a0e3meqyeThCs ONTUMI3ALlIS €EHEPrOCIIOKUBAHHS ?

Sxa iHopmarlisg peacTaBieHa Ha puc. 7?7

Sk 3abe3nedyeThCs ONTUMI3aLlisl O0OKOBOI KEPYrOUOoi CHIIN ?

10 Sxa iHpopMalis npeacTaBieHa Ha puc. 87

11. Sk 3abe3mneuyeThecs ONTHUMI3AIll TO3/I0BKHBOI KEPYHOUYOT CUITH ?

12. SIxa indopmartis mpeacTaBieHa Ha puc. 9?7

Jlexuis 10

CoNokLNE

1. JI;1s1 4oro BUKOPUCTOBYETHCS MEPEXiJl B 00JaCTh 300paxkeHb (ornepaTopHa
dbopma)?

. 3anucaTu ornepaTtop nepeTBopeHHs Jlamnaca.

. 3anucaTu 300paxxeHHs (GyHKIiii XeBicana.

. Banucatu 300paxkenHs Gynkiii sin(wt) .

. o Take nepenaBaibHa GyHKIIis?
. 3anucartu nepenaBajibHy (QYHKIIIO anepioIUdHOI JaHKH.
. 3anucatu nepeaaBagbHy QYHKIIIIO KOJIMBAILHOI JaHKH.
. 3anmucaTH nepeaaBaibHy QYHKIII0 AU(epeHifHOl JaHKH.
. 3anucaTy nepefaBalibHy (QYHKIIIO IHTErpyBaIbHOL JJAHKH.
10. 3amucaru nepenaBagbHy (PYHKITIFO CHCTEMH KEPYBaHHS KypCOM CYJIHA.
11. o Take AUX ta PUX?
12. 3natitn AUX ta ®UX g nudepeHIiiHol Ta IHTETpalbHOI JJaHKH.
13. o Taxke I1 — perynstop ? HaBectu npuknaau I1 — perymnstopa.
14. SIxi nenoniku I1 — perynsropa?
15. 306pa3zutu podoty I1 — perynstopa Ha (ha30Biit TUIOITHHI.
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16. 1o Take I[1/1 — perynstop? HaBectu npuknaau I1J] — perymnsropa.

17. dxi nepesaru 1] — perynsitopa Han I1 — perynsaropom?

18. 306pa3zutu podoty I1]] — perymsitopa Ha dha30Bii MITOMIHHI.

19. o Take ITIJ] — perynarop? HaBectu npuknamu I11]] - perynsaropa.

20. Sxi mepeBaru Ta Hepodiku 111 — perynsropa vazg 11 — perynastopom.
Jlexuisg 11

1. IIlo Take mpocTip cTaHy?

2. Sk mepeTH y nmpocTip cTany?

3. 3araJibHUI BUTTIS] JIIHIMHUX CUCTEM Y MPOCTOPI CTaHIB.

4. BextopHa ¢opma 00’€KTy KepyBaHHsI Ta BUMIPIOBAHb Y MPOCTOP1 CTaHIB.

5. IIlo Take ¢a3zoBa TpaekTopisi?

6. llo Take kepoBaHICTH?

7. Illo Take criocTepeKyBaHICTh?

8. XTo Bmepme chOpMyTIOBaB IOHATTS KEPOBAHICTH 1 CIOCTEPEKYBaHICTh
CUCTEM.

9. SIxk BU3HAYHTH YH € CHCTeMa KepoBaHa?

10. SIx BU3HAUUTH YU € CUCTEMA CIOCTEPEKyBaHa?

Jlekmis 12

1. JInst 40oro BUKOPUCTOBYIOTH MPUCTPOI CIIOCTEPEIKEHHS?

2. 3anucaty BEKTOPHE PIBHSIHHS NPUCTPOIO criocTepekeHHs JIbtoenOepra.

3. J1J11 4Ooro y IPUCTPOSIX CIOCTEPEKEHHS BUKOPUCTOBYIOTh MaTEMaTHUHY MOJIENb
00’€KTy KepyBaHHS ?

4. ]lns Yoro y TPHUCTPOSIX CIOCTEPEKEHHS BHUKOPUCTOBYIOTH  MOJIENb
BUMIpIOBaviB?

5. Slkuii  NPUHUMI ~ OLIHIOBAHHS  MMApaMETPiB, HEJOCTYIHUX  IPSIMOMY
BHUMIPIOBAHHIO, BUKOPUCTOBYETHCS Y IPUCTPOSAX CIOCTEPEKEHHS?

6. UnM BiApi3HSETbCA TPUCTPid crmocTepekeHHs Kamvana Bix mpuCTporo
cnocrepexenHs JIbtoen6epra?

7. 1nst goro y mpuctpoi Kanmana 3HaXoAsTh arnocTepiopHy MATPUII0 TOXHUOOK
OLIIHIOBaHHS?

8. Sxy indopmariiro BUKOpUCTOBYE TpUcTpiid Kanmana st onTumizaiii mpoiecy
OLIIHIOBaHHS?

9. 3anucartu cucTeMy piBHSHb JUIsl OLIHIOBAHHS MapaMeTpiB pyxy L.

10. Ak 3agaTu MaTpUL IHTEHCUBHOCTI IIIyMiB 30BHIIIIHIX BIJIMBIB 1 BUMIPIOBAHHS?
Jlexuis 13

1. Konu ta kum O0yB po3poOnenuit [IpuHiun makcumymy ?

2. YoMy pnanmii npuHuun (OpMyBaHHS KepyBaHb Ha3uBaeThbes IIpuHnMIOM
MaKCUMyMy ?

3. Ilo Take crnpskeHuid BEKTOp?

4. 3anucatu (GopMyy BUBHAUYEHHS CIPSKEHOTO BEKTOPY.

5. O3UYHMI 3MICT CIIPSIKEHOTO BEKTOPY.

6. HaBectu popmyny ['aminbroHiany.



7.5k BUKOpPUCTOBYeThCsl ['aminbTOHIAaH ISl BHW3HAYEHHS ONTUMAJIBHOTO
KEepyBaHHS?

8. Yomy y 3arainbHOMY BUMAJAKYy HEMOXJIMBO 3a0€3MEYUTH PO3BUTOK IMPOLECY Y
HaIPSIMKY CIPSKEHOTO BEKTOPY?

9. lllo Take (azosa mommHa?

10. SIx oTpuMaTH oNTUMAaIbHI TPAEKTOPIi PyXy 00’ €KTy KepyBaHHS 2-TO MOPSIKY
Ha (a30Bii MIOHTHHI?

11. Ik 3abe3neuyeThbcsl MOMAaHHS BEKTOPY CTaHy Yy KIHIIEBE MOJIOKEHHS Ha
¢hazoBiii TIOMIMHI 151 00’ €KTIB 2-T0 TOPSIAKY?

12. Slk 3a0e3nedyeThCsl MOMAJAaHHS BEKTOPY CTaHy y KIHIIEBE IMOJIOXKEHHS IS
00’€KTIB KepyBaHHsI O1IbIII BUCOKUX TOPSIIKIB?

Jlekuis 14

1. [llo Take moJIIOC MOBOPOTY. 3a SIKOK (POPMYJIOI0 BU3HAYAETHCA MHOTO
ITOJIOKEHHS ?

2. Brmactusocri I1I1 i meHTpy 0oO6epTaHHs.

3. SIki kepyBaHHS PO3TISHYTI y cxeMi 0€3 MO3T0BXHBOI IIBUAKOCTI?

4. 3anucarty JiHeapu30BaHy CUCTEMY TU(DEPEHUIMHUX PIBHSAHB JJIs CXEMH 3
JIBOMA MIAPYTIOI0UYUMHU IPUCTPOSIMH.

5. SIk mepelTH 10 YCTaJIEHOTO pyXy cyAHa?

6. Lo Take o6yacTh kepyBaHb R = R*?

/. o Take obnacts kepyBanb V, =0 ?

8. llo Take obsacTh KepyBaHb @, = 07?

9. Ilo Take koe(iLIEHT pO3NOALTY KepyBaHb Ky, = f (R*)?

10. Sk 3HaxoauThCs hopmyiia KoehimiEHTY PO3MOLTY KepyBaHb ?

11. OxapakrepuzyBaTu 0cobauBi TOUkH QyHKUIT Ky, = f (R¥).

12. Sk 3HalTH ONITUMAaJIbHI KEPYBaHHS?

13. 1o Take abciyca i OpAMHATA TTOTIOCY TTOBOPOTY?

14. 3anucatu cuctemMy JiHEApU30BAHUX PIBHAHb MO30BXKHBOI0, OOKOBOIO
Ta KyTOBOI'O pyXy CyJHA.

15. YumM BiZpi3HAIOTHCS JIiHIT KEPYBaHb JIsl CXeM 0€3 MO310BKHBOT0 PyXY 13
MO37I0BXHIM pyXom?

Jlekuis 15

1. Ckinbku Ta 5K BiIKHA BIAKpUBatOThes micist 3anycky MATJIAB?
2. Sk 3a7aTH BEKTOP Ta MATPHITIO?
3. OcHoBHi onepartii B MATJIAB
4., Tunn ganux

5. 1o Take M — daiinu?
6. Illo Take ckpunt?

7. Illo Take pyHKIis?

8. [IpokomMeHTyBaTH nporpamy noOyA0BH 2-X BUMIPHUX rpadikiB
9. [IpoxomeHTyBaTH nporpamy nNoOyA0BH 3-X BUMIpHUX rpadikiB



10. Ha3BaTu omepaTopu LMKIIB Ta MPOKOMEHTYBATH iX poOOTY.
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