MIHICTEPCTBO OCBITH 1 HAYKH YKPATHHU
OJECBKH HAIIIOHAJIBHUIM YHIBEPCUTET IMEHI I.I. MEUHUKOBA

Kadeapa komn’iorepHux cucTeM Ta TeXHOJIOT I

POBOYA ITPOTPAMA HABYAJILHOI JUCHMILITHHA

BJI0OS KOMIT'FOTEPHUI 31P TA HABITAIISI POBOTOTEXHIYHUX
CUCTEM

Pisens Bumot ociT: nepmuii (6akanaBpchKuii)
lanysb 3nanb: 12 [Hdopmaiiiini TexHomorii
CueniansricTn: 123 Komn'iorepHa imkeHepist
OcsiTnbo-nayKkoBa nporpama: KoM’ lorepHa irkeHepis

OHY
Opeca
2023



PoGouya mnporpama nHapuampHOi jgucrruiinn «Komm'torepuuii 3ip Ta HaBiraris
pobGororexHiuanx cucrem». — Opeca: 2023. — 20 ¢.

Po3pobunkmu:
[Tapinosa Libnapa BinbiBHa, crapiimii BUKIa/ a9 kadepyu KOMII' IOTEPHUX CUCTEM Ta
TEXHOJIOT 1

PoGoya mporpama 3arBep/ukeHa Ha 3aciiaHHi KadeApH KOMITFOTEPHHX CHCTEM Ta
TEXHOJIOT1i
[Iporokon Ne 1 Big «30» ceprns 2023 p.

’f
3asinyBau kadeapu j/// (FOpiit 'YHYEHKO)
~(fianwc)
IToromxkeno 13 rapantom OHI 1 f
o (Mioammna BOJIOI[YK)
)

Cxsaneno HapuamsHo-meTouuno0 komiciero (HMK) dakyisteTy MaTeMaTHKH,
(i3uku Ta iHPOPMAIITHUX TEXHOIOTIH
ITporokos Ne 1 Bim «31» ceprms 2023 p.

Fonosa HMK @.%J — (Ana PAYMHCHKA)
(rmiarsc)

IlepernsHyTo Ta 3aTBEp/KEHO HA 3aciiaHHi Kadeapu KOMIT FOTEPHHX CHCTEM Ta
TEeXHOJIOT1H

ITporokon Ne  Bix « » 20 p.

3asinysau kadenpu ( )
(migmac)

llepernsinyTo Ta 3aTBEPHKEHO Ha 3acilaHHI KadepH KOMIT IOTEPHUX CHCTEM Ta
TEXHOIOT1H
[Iporoxon Ne BIJ{ « » 20 __p

3asinysau kadepu ( )
(mianuc)




1. Onuc HaBYAJIBHOI JUCHHUILIIHA

HaitmenyBaHH
s IOKA3HUKIB

I"any3b 3HaHb,
CIICI1JTbHICTb,
crierianizaiis, piBeHb
BUIIO] OCBITH

XapakTepucTUKa HaB4YaIbHO1
IUCLUILIIHA

Ouna (0enna, éeuipns)

3a04Ha

¢opma nasuanns

3arajibHa
KUIBKICTb:

KpenuriB —4
roaud — 120

3MICTOBHX
MOJYJIB — 2

I'any3b 3HaHB
12 Iadopmarriitai
TEXHOJIOT1{
CremianbHICTh
123 Komrt' roTepHa
THXEHEPIis

PiBeHb BUIIIOi OCBITH:
110501107071
(6akamaBpChKUiA)

3a 6uGOpoMm

Pik niocomoexu:

4-it | 5-it
Cemecmp
7-it | 9-if
Jlekuii
36 rog. | 10 rog.
Ilpaxkmuuni, ceminapcoki
0 | 0
Jlabopamopui
18 rog. ‘ 4 ron.
Camocmiiina poboma
66 ro. | 106 rog.

dopma MiJICyMKOBOTO KOHTPOJIO:
3aJiK




2. Meta Ta 3aBJaHHA HABYAJBLHOI JMCIUILIIHI

Meta HapuanbHOi jguctuiuiinn  «Kommn'torepHuii 3ip Ta HaBiramis
PoO6OTOTEXHIYHUX cucTeM» € (HOpMyBaHHS CUCTEMM 3HaHb CTYICHTIB B 00JacTi
pPOOOTOTEXHIYHUX CUCTEM Ha 0a3l SIKUX IUIJIOMOBAaHHUH (haxiBelb 3MOXKE MpUUMATH
y4acTb y po3poOili, 3aCTOCYBaHHI 3a MPU3HAYEHHSM 1 €KCIUTyaTalli TAKUX CUCTEM
Pi3HOro (PYHKIIOHAJIIBHOTO MPU3HAYEHHS B 3allIKaBJICHUX YCTAaHOBAX Ta BUPOOHUIITB
ycix ¢GopM BIacHOCTI. B aucuumiiHi OCHOBHHMH akIIEHT POOMTHCS Ha PO3YMIiHHI
dbyHIaMEHTAILHUX KOHIIEIIIH 1 3HaHH1 (PYHKITIOHAJIbHUX CKJIaJ0BUX €JIEMEHTIB, SIKi
JIeKaTh B OCHOBI IHTETIEKTYaIbHUX POOOTOTEXHIYHUX CHCTEM.

Huctumiina «Komn'roTepHuii 3ip Ta HaBiramiss po6oTOTEXHIYHHUX CHCTEM)
€ BUOIPKOBOIO JNHCIUIUTIHOIO N7l MIATOTOBKHM 3/100yBayiB mo croerianbHOCcTi 123
Kowmrt' rorepHa inxeHepis. [ 010BHUN HAIPSAMOK AUCIUIUIIHU € BUBUEHHSI CYYacHHX 1
NEPCHEKTUBHUX MPUHIMUIIIB, METOJIIB Ta TEXHOJIOTIH MOMIYKY 1 00poOKu 1HPopMarii
B PI3HOMaHITHUX MPUKIAJHUX TATy3X HAYKOBUX JOCTIIKEHbD.

JuciurutiHa TOB’si3aHa 3 TEXHIYHOIO  CKJIAJ0BOI0  CYYaCHUX CHCTEM
iH(MOpMAIIIHHUX TEXHOJOTIA caMe. THTENEKTyallbHUX CHUCTEeM 300py Ta OOpOoOKH
HAYKOBHUX JaHUX, KOMIT'IOTEPHUX CHCTEM MPOTHO3YBaHHS, €KCIIEPTHUX CHUCTEM,
[HTepHeT pecypciB; HajaHHsA 0a30BUX 3HaHb IIOAO CYYaCHUX METOJIB CTaTUYHOTO
aHai3y JaHUX, XapaKTEPUCTUK 1 (YHKIIOHATBHUX MOMJIMBOCTEH 0a3 JaHuX,
CHeniagi30BaHuX MPOrPAMHHX MAKETIB.

3aBraHHA:

— O3HAaWOMHUTH 3/100yBadyiB TEPIIOrO PIBHSA BHUIOI OCBITH 3 OINTHMI3AIlI€IO
CKJIaJIOBUX TEXHOJIOTIH MOITyKy 1 00poOku iH(dOopMalii BIAMOBIIHO 10 TMPHUKIATHOT
raiysi;

— MIATOTOBKa 3/100yBayiB J0 CaMOCTIMHOI HAyKOBOi diSTIBHOCTI HAa OCHOBI
BUOOpY ONTUMAbHUX PIIIEHb HA €Tanax Npouecy Noumyky 1 o00poOku iHpopmarlii B
NPUKIIATHUX TaTy35X TOCIHiKCHb;

— cdopmyBaTu B 3/100yBauiB HaBUYOK BHUBYEHHS pPOO0OYOI E€IEKTPOHHOI
JOKyMEHTaIlii, cienupiyHrX 1HCTPYMEHTIB 1 MPOrpaMHUX 3aCc001B, 110 JI03BOJISIOThH
o0UpaTH eNEeKTPOHHI CepBICH MONIYKY 1 00p0oOKH 1H(DOpMAaITii.

[Ipomiec BHWBYECHHS MUCHMIUIIHA CHOPSIMOBAaHWUN Ha (QOPMYBaHHS EJIEMEHTIB
HACTYITHUX KOMIIETEeHTHOCTEM.

K31. 3gaTHicTh 70 aOCTPaKTHOTO MUCIICHHS, aHAITI3Y 1 CUHTE3Y.
K32. 31aTHICTh BUUTHUCS 1 OBOJIOJIBATH CyYaCHUMU 3HAHHSMH.

K33. 3gaTHicTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIISX.



K37. BMiHHS BUSBJISTH, CTABUTH Ta BUPIIIYBAaTU MPOOJIEMHU.

K38. 3narHicTh npairoBaTi B KOMaH/Il.

VY pe3ynabTarTi BUBUCHHS HABUAJbHOI IHUCHMILUIIHU 3100yBay BHILIOI OCBITH
TTOBUHEH 3HATH:

- pallOHANIbHI MIISAXW PO3B’s3aHHSA IMOCTaBJICHMX 3a/lady, 3aCTOCOBYBAaTH
CyYaCHUU MaTeMaTUYHUU anapaT Ta KOMI FOTepHI TEXHOJIOTI,

- OCHOBHI IPHUHITUITN TPOTPaMyBaHHsI, 3aCO0M Cy9acCHHX MOB IIPOTpaMyBaHHS,

- METOAM MaTeMaTHUYHOI'0 MOJCIIOBAHHS Y MPOrPaMHUX MPOYKTaX;

- mporpamHe 3a0e3nedyeHHs Il peaizallli airOpUTMIB MOJIETTIOBaHHS CKJIATHUX
CHCTEM 1 MPOIIECIB;

- 0a30Bi aNTOPUTMHU KOMIT IOTEPHOTO 30PY Y BUTIISAI IPUKIIATHUX 3aCTOCYBaHb,
BUKOPHUCTOBYBATU 010J110TEKH KOMI IOTEPHOTO 30pYy, 3aCTOCOBYBATH METOMHU
KOMIT' FOTEPHOTO 30PYy B CEPEJIOBHUILI IHTEJICKTyaJlbHOT MPOrpaMHOI CUCTEMHU
abo0 cIIyx0u.

BMITH:

- cucTeMaTu3yBaTH 1HGOPMAIIIO 0 METOJaX MOIITYKY JJAHWX Y HAyKOBUX 0a3ax;

- 00po0yATH OTpUMaHI pe3yJbTaTH, aHaTI3yBaTH, OCMUCIIOBATH Ta MOJaBaTH iX,
OOTpYHTOBYBAaTH 3alpOINOHOBAaHI pIIIEHHd Ha Cy4acHOMY HayKOBO-
TEXHIYHOMY PiBHI;

- 3aCTOCOBYBATH CTaHJapTH, mpodimi, crenudikaiii KoM IOTEPHUX CUCTEM Ta
MEpPEeX, 10 BU3HAYAIOTH (DYHKITIOHATIbHI MOKJIMBOCTI, JUHAMIKY TOBEIIHKH,
MIPOTOKOJIM B3a€EMOJIIT Ta 1HIII XapaKTEPUCTUKHU CUCTEM, MPOAYKTIB 1 CEpBICIB
iH(pOpMaIHUX TEXHOJIOTIH;

- pO3paxoByBaTH HAJIWHICTh KOMIT IOTEPHUX CHUCTEM Ta MEPEX, PO3POOSIATH 1
BUKOPUCTOBYBATH KOHTPOJIIOIOUI 1 IIArHOCTYIOU1 TECTH.

II{o 3a0e3nme4ye HACTYIHI NPOrPaMHi pe3yJIbTATH HABYAHHS

- MP1. 3Hatu 1 pO3yMITHM HAyKOBl1 TMOJOKEHHS, IO JIeXaTh B OCHOBI
(GyHKIIOHYBaHHS KOMIT FOTEPHHUX 3aC001B, CUCTEM Ta MEPEK.

- IP2. MaTtu HaBUYKM TPOBEJICHHS EKCIIEPUMEHTIB, 30MpaHHSA JaHUX Ta
MO/ICTIOBAHHS B KOMIT IOTEPHUX CHCTEMaX.

- TIP3. 3HaTu HOBITHI TEXHOJIOTI B Tajly31 KOMII FOTEPHOI 1HXKEHepil

- MP13. Bwmitu ineHtudikyBatu, KiacuikyBaTh Ta OINHMCYBAaTH poOOTY
KOMIT FOTEPHUX CHCTEM Ta iX KOMIIOHEHTIB.

- IIP15. BmiTH BUKOHYBAaTH €KCIIEPUMEHTAJIbHI JOCIIKEHHS 3a PO eCciitHOI0
TEMaTHKOIO.



3. 3MicT HAaBYAJBLHOI AUCIHMILIIHA

3MICTOBHUI MOJYJIb 1.
HABIT'AIIISI MOBLJIBHUX POBOTIB

Tema 1. 3aco6m nokaJizanii B po60TO-TeXHIYHUX cucTeMax. [[oHATTS KapTu
MOOUTbHUX poOOTIB. [ToHATTA oKamizamii poOoTiB. OCHOBHI BIJOMOCTI JIOKaJIi3allii.
ANTOpPUTM KepyBaHHSA POOOTOTEXHIYHOI cucTemMoro. OCHOBHI XapaKTEPUCTUKU
AITOPUTMY .

Tema 2. Oruasig cy4acHMX AJITOPUTMIB BU3HAYEHHS MOTOYHOI0 3HAYEHHS
KOOPAMHAT TAa BU3HAYEHHS MOKJIMBOCTI iX peasizaunii HaBiramiiHoI CHCTEMOIO
po6ota. OCHOBHI MPUHIIMITH HABITAIll Ta TUTaHyBaHHS pyxy. OCHOBHI TEXHOJOTI Ta
aNropuT™MHu MoOyA0BU KapTu cepenoBuila poobora. SLAM — meTonu.

Tema 3. Cyrtnictb EKF-SLAM. Cythicte wmeroaiB EKF-SLAM.
OcobnuBocTti koM totepHoi peanizauii EKF-SLAM.

Tema 4. Cythictb DP-SLAM. Oco6auBocti metonie DP —-SLAM.
OcobnuBocTi kKoM toTepHOi peanizamii DP —SLAM.

Tema 5. Cyrtnictb G Mapping. Oco6auBocti MetroniB G Mapping.
Ocob6imBocTi KoMIT r0TepHOT pearnizaiiii G Mapping, nornoMi>kHa QyHKIIIS pO3MOALTY
1 TeXHIKa aJIallTUBHOTO PECEMILTIHTY.

Tema 6. MoOinbHi iHdopmaniiiHi TexHoJIOrilI HaBiramii KOpucryBaua B
npuMmimeHHsx. TexHIKN MO3UIIIOHYBaHHS IPUCTPOIO BCEPEANHI 3aKPUTHX OYIiBEIIb.
Hagiraiist Ha OCHOBI TEXHOJIOTIi OTIPAIFOBAHHS Bi3yalbHUX 300pakeHb. be3npoiaHi
mepexi  (Wi-Fi). Mepexi MOOUIBHOTO  CTUIBHMKOBOTO  3B’si3ky  (GSM).
InenTudikanis pagiogactor. Near Field Communication. [IpakTuuyHe 3acTocyBaHHs
TEXHIK MMO3UIIIOHYBAaHHS B 3aKPUTOMY ITPOCTOPI.

3MICTOBHU MOJYJIb 2.
CUCTEMM TEXHIYHOI'O 30PY

Tema 7. 3acaau iHTeJEKTYaJIbLHOI0 aHAJI3y JaHUX. MallvHHE HaBYAHHS.
3amayi, 10 BUPINIYIOTHCS 3 BUKOPUCTaHHSAM MAIIMHHOTO HaBYaHHS. Teopis
posmizHaBaHHs 00pa3iB. DyHKIIIOHAIbLHA CXeMa CUCTEMHU PO3Ii3HaBaHHS 00pa3iB.



Tema 8. Po3poOka cucrem po3mnizHaBaHHs 00pa3iB. OCHOBHI MiAXOAU 10
po3mi3HaBaHHsA 00pa3iB. Meroau pos3mi3HaBaHHS 00pasiB (IeTepMiHOBaHI METOJIH,
CTaTUCTUYHE PO3Ii3HaBaHHA 00pa3iB, (HOpMabHO-TIHIBICTUYHI METOIH.

Tema 9. 3acoOou ¢opmyBanHs Bigeo3zoOpa:keHb. OOpoOka 300pa’keHHS B
CUCTEMaxX KOMM'IOTEPHOro 30py pobota. 3aco0uM OTpUMAaHHS BiA€0300paKEeHb.
CTBOpeHHSI CHPUATIMBUX YMOB CepeloBHUINa Uil (HOpMyBaHHS BiI€0300paKEHbD.
OcHoBHI TUTH 300pakeHb Ta X XapaKTEPHUCTUKH, AITOPUTMH BU3HAYCHHS KpaiB y
MIBTOHOBUX 300paKEHHSIX.

Tema 10. AnropurtmMu 00po0JieHHsI 300pakeHb y CHCTEMAaX TEXHIYHOIO
30py. AJIIropuTMHU 00pOOJICHHS 300pakeHb y CUCTEMaX TeXHIYHOI0 30py B O1HApHUX
Ta TIBTOHOBUX 300paXeHHSX. BH3HAUYCHHS TEOMETPUYHUX XaPAKTEPUCTHUK
JIBINKOBUX 300pakeHb: TIOJIOKEHHS Ta OpiEHTAIlisl 300paKeHHS.

Tema 11. OOpoOka 300paxeHHsT B CHCTEMaX KOMII'HOTEPHOIO 30pYy.
[leperBopenHss  mudpoBOro  300pakeHHs. Oco0JMBOCTI  JABOBUMIPHOTO
[IJIOYUCEIHHOTO TIEPETBOPEHHS LIUGPOBOTO 300paKEHHS.

Tema 12. OOpoOka 300pa:keHHsI B CHCTeMaX KOMII'HOTEPHOr0 30py
(cyokBantu3anisi). [lonsarrs cyOkBaHTHM3aIlii KOEQIIIEHTIB TMEPETBOPCHHS.
AnropuTt™m cyOKBaHTH3aLli TIJISTHOK 300pasKeHHS.

Tema 13. O0poOka 300pa:keHHsI B CHCTeMaX KOMII'IOTEPHOI0 30py 3a
AOMOMOroK0 (popMyBaHHAI 30H ceseKkuii KoedinieHtiB Xaapa. @opMyBaHHS 30H
cenekiii  koe(ilieHTIB mepeTBOopeHHs Xaapa. BracTuBOCTI  KOedili€HTIB
NepPEeTBOPEHHS Xaapa ICTOTHI JIJIsi CTUCKY Ta JJIsl BITHOBJICHHS 300paKeHb.

Tema 14. Komn’wrTepHa peadi3amiss cHCTEM KOMII'IOTEPHOIO 30pYy.
Metonuka OLIHKA 300paXeHb 3a CTYNEHIO HacuueHocTi. (Oco0aMBOCTI
KOMIT IOTEpPHOT peajtizailii CUCTEM KOMII'FOTEPHOTO 30Dy .

Tema 15. Knacudikauisa Bineo. Habopu manux ta anropurmu kinacudikarmii
BiJIcO; PO3OMTTS BiJIcO Ha KaJpu Ta KiIacudikallis; HaBYaHHS MOJCIICH TIHMOOKOTO
HaBYaHHS JUISA BICOJAHUX.



«KoMmn'torepHuii 3ip Ta HaBirauiss po0OTOTEXHIYHUX CHCTEM»

4. CTpyKTypa HABYAJIbHOI IMCHUIIIHHA

HasBu tem

Kinpkicts ronua

Ouna (nena, BeuepHs) hopma

3aouna dhopma

Ycworo

y TOMY

yucii

J1

/c

71ab | cp

Ycrworo

TOMY YHCJII

n/c | 1ab

cp

1

2

3

4

5 6

7

oo

9 10

11

3microBuii moayab 1. HaBirauis mo0isibHMX

podoTtiB

Tema 1 3acobu
JIOKaizaiii B podoTo-
TEXHIYHUX CHCTEMaX.
[TousarTs kaptu
MOOLIBHUX POOOTIB.

14

12

Tema 2. Ormsn
Cy4YacCHUX aJIrOpPUTMIB
BH3HAYCHHS ITOTOYHOTO
3HA4YCHHS KOOPJWHAT Ta
BH3HAYCHHS
MO>KJIMBOCTI iX
peautizarlii HaBirauiiHoi
CHUCTEMOIO poloTa.

12

12

Tema 3. Cytnicts EKF-
SLAM.

12

12

12

Tema 4. Cytnicts DP-
SLAM

10

14

10

Tema 5. CyTHicTh
G Mapping

10

10

10

Tema 6.Mo0OinbHI1
iHpopMaLiiiHi
TEXHOJ0r11 HaBiramii
KOpHUCTyBaua B
IPUMILIECHHSIX

12

10

10

Pa3oM 3a 3micToBUM
moayJiem 1

56

12

12 32

72

66

3microBuii Moaysb 2 CucTEMHU TEXHIYHOT 0 30Ppy

Tema 7. 3acaau
IHTENICKTYaIbHOTO
aHaTI3y JaHUX

6

2

Tewma 8. Po3pobOxka
CUCTEM pO3ITi3HABAHHS
00pasiB

Tema 9 3acobu
dbopmyBaHHs
B1J1€0300PaKEHb.

Tema 10. Anropurmu
00po06IeHHsT 300paxkeHb
y cHCTeMax TeXHIYHOTO

30py




Tema 11. O6pobka
300paKeHHS B CHCTEMax 10 4 - 2 4 5 - - - 5
KOMIT'FOTEPHOTO 30py
Tema 12. O6po0Oka
300paKeHHS B CUCTEMAX -
. 8 4 - 4
KOMII'FOTEPHOI'0 30py 5) - - - 5
(cyOkBaHTH3aIIIsN).
Tema 13. O6pobxka
306pa}KCHH${ B CUCTEMAX
KOMIT'FOTEPHOTO 30py 32 8 4 - - 4 ) - - - 5
JIOTIOMOT0F0 (hOpMYBaHHS
30H CeNeKIIii
koedimienTiB Xaapa
Tema 14. KoM totepHa
peaizalisi CHCTeM 8 2 } 2 4 5 - - - 5
KOMIT'FOTEPHOTO 30py
Tema 15. Knacudikaris 4 2 - 2 5 5
B1€O
Pa3om 3a 3micToBUM 64 24 - 6 | 34 46 2 - 2 42
MOAYyJIeM 2
Yceboro ronuH 120 36 - | 18 | 66 120 8 - 4 1108
5. Temmu ceMiHAPCHKHMX 3aHATH
CemiHapChKi 3aHSTTS HE Mepe0adeHi HaBYaTbHUM TJIAHOM
6. TemMu NnpakTHYHHUX 3aHATH
[IpakTryHi poOOTH HE nepeadaueH] HaBUYaJbHUM IIJIaHOM
7. Temu 1a00paTOPHUX 3aHATH
No Hasga remu KinbkicTh
3/m TOJINH
1 Hocnimxenns anroputmiea EKF-SLAM 4
2 Jocaimkenns anroputmis DP -SLAM 2
3 Jocaimkenns anroputmiB G Mapping 2
4 JlocnipkeHHsT alirOpUTMIB HaBiraiii MOOUTbHUX pPOOOTIB. 4
Bubip ta cenexiiis 3Ha4ymmx TOYOK MO MAPUIPYTy PyXy
3) Peanizariist anroputmy cyOKBaHTH3AITT TUISTHOK 300payKEHHS 2
6 Peanizaiisi oliHKM 300paKE€Hb 3a CTYIIEHIO HACHYEHOCTI 2
7 Peanizanis anroputmy BusineHHs kpaiB CoOenst B cuctemax 2
KOMIT'IOTEPHOT0 30py poOoTa
Pa3zom 18




8. CamocrTiiina podora

Ne HasBa temu/ Bunu 3aBnafHb KuipkicTh
3/ TOJIUH
1 2 3
1 | Knacudikauia gatuukiB podota. TpaekTopisd pyxy IUIsl IBOX 4
00epToBUX 3'e1HaHb. O3HAHOMUTHCH 3 AATYUKAMU POOOTIB.
2 |I'padiune 300paxkeHHS  MOJIOXKEHHS, IIBUIKOCTI Ta
NPUCKOPEHHs. 3arajibHuii po3B 30K MOOYAOBH TPAEKTOPIi 6

tuny 4-3-4.

3 | OcHoBHI THITH 300pa)KE€Hb Ta iX XapaKTEPUCTUKU. AJITOPUTMHU
BU3HAYCHHS  KpaiB y  IIBTOHOBUX  300paKCHHSX.
O3HallOMUTHCHh 3 METOJOM CEIrMEHTYBAaHHS, METOJaMH, SKi 4
3aCHOBaHI Ha KjacTepu3allii, Ha CTUCHEHHI. Po3risHyTn
METO/Y 3 BUKOPUCTAHHSIM T'iICTOTPaMH.

4 | IlpyHUMIIM ~ TIEPETBOPEHHS 300pa)K€HHsA y  CHCTeMax
TEXHIYHOr'0 30pYy B OlHApHUX Ta MIBTOHOBUX 300pa’KEHHSIX.
Ob6nacti BUKOpUCTaHHA LU(PPOBOI OOpPOOKH 300paxKeHb. 6
Peectpariss 300pakenb. JluckpeTu3zauiss Ta KBaHTYBaHHS
300pakeHHs. JIiH1liHEe KOHTpacTyBaHHs 300paKeHHs

5 | BuzHaueHHs TreOMETPUYHHUX XapaKTEPUCTHUK JBIHKOBHUX
300pakeHb: urciio Eiepa, o, moJIoKeHHs Ta Opie€HTallli.
Anroputm BusiBiieHHs kpaiB CoOensd. [IpuHununu kepyBaHHS
PYXOM po0oTa JUIsl YHUKaHHS TEPEnIKO]T

6 | 3arampHa iH(dopmariiiina Mmoiens GyHKITIOHYBaHHS poOOTa Ta
il xapakrepuctuku. CTpykrypa nporpam Prolog: npeaukaru, 6
CTPYKTYPH Ta CIIUCKH, MPOLEAYPH pEeKypcii Ta 00'eTHAHHS.

7 | Knacudikaris 1H(pOopMaIIHHUX CUCTEM 10
BUKOPHUCTOBYIOTHCS B pobotorexHiui. CyTHICTb
iHpopmarttiitHux cucrteM. [Ipukiianu GyHKIIIOHATBHOT CXEMHU 4
iHpopmariiinux cucteM. PiBHI kepyBaHHs 1H(OpMaIIHHUX
CUCTEM.

8 | Meroau BupimeHHS MPOOJIEM Y CUCTEMaX TEXHIYHOTO 30Dy .
O3HalOMUTHCH 3 PI3HOMAHITHUMHU METOJAaMH PO3IMi3HABAHHS
oOpaziB: MeroA 1nepebopy, BUKOPHCTAHHS IITYyYHHUX
HEHPOHHUX MEPEkK, METOJy TOPIBHAHHSI 3 TMPOTOTHUIIOM,
METOJIOM K-HaWOMMKYMX CYCITIB, CHHTETHYHHM METOJIOM
a00 KOJICKTUBY BHpINIATHHUX MPABUJL.

Paszom 42

Kpurepii onfiHiOBAaHHS BUKOHAHHS CAMOCTIiiHOI po0oTH:
1. CtpykTypa — KOpOTKI MOBIIOMJIEHHS O(QOpPMIIOIOTHCS Ha mamepi (2-3

CTOPIHKHK) a00 y BHUIJISIAI KOPOTKOI MPE3eHTallli 13 BUKOPUCTAHHIM 3aCTOCYHKIB IS



CTBOpEHHs npe3eHTauli. JIpykoBanuii Tekct —14 keriup, iHTepBan 1,5, Times New
Roman. Bumororo 10 mpeseHTamii €  sCKpaBicTh, 1H(OPMATHUBHICTb,
npe3eHTA0CNbHICTh (5-7 claiiiiB i1 KOPOTKOTO MOBIIOMJIEHHS). YCl MaTepiaiu
MaloTh CYIIPOBOIKYBATUCh TIEPEIIKOM BUKOPUCTAHUX 1H(OOPMAIIIHHUX JKEPEIL.

2. Kputepii a1 O1lIHIOBaHHS: — CBOEYACHICTh BUKOHAHHS; — JOOPOYECHICTD Ta
KOPEKTHICTb Yy MPEACTABIICHI TEKCTIB, MPE3EHTAIlll Ta NOCHIaHb (y pa3l JOBEAEHOTO
riariaty 06anm 3a poOOTy aHyJIOIOTHCSA); — MOBHOTA, TPAMOTHICTh 1 KOPEKTHICTh
PO3KpPUTTS OCHOBHHUX IOJIOKEHb, — TBOPYMM MIAXiJ O MOCTAaHOBKHM 1 peasi3alii
3aBJAaHHS; — BIAMNOBIIHICTE (DOPMAIBHUM KpPHUTEpIAM (CTPYKTYypa, MOCIIJOBHICTB,
JIOTIYHICTh, MOBHAa TPaMOTHICTh, SKICTh OG(OPMJIEHHA TOIIO). — BMIHHSA

3aCTOCOBYBATH TGOpCTI/I‘{Hi 3HAaHHIA OJIA piI]_IeHHSI IMPAaKTHYHHX 3aBAaHb.

9. MeToau HABYAHHS

1. MeTtonu opranizariii Ta 3/11iICHEHHS] HABYAJIbHO-T13HABAIBHOI JISJILHOCTI: a)
3a jpkepenoMm iHQopMallii — cloBecHi (TIOSICHEHHS, PO3MOBiAb, Oecina), Hao4HI
(crocTepeXeHHs, JEMOHCTpallisl), MPakTU4YHI (MOJENIOBaHHA). O) 3a JIOTIKOIO
nepenadi 1 copuiiMaHHS HaBuyaiabHOI 1H(Opmarli (IHIYKTHBHI, JACTYKTHBHI,
aHATITHYHI, CAHTETHYHI); B) 32 CTyIIEHEM CaMOCTIHHOCTI MUCIIEHHS (PETPOIyKTUBHI,
MOIIYKOBI, JOCHIITHULIBK1); T) 3a CTYIIEHEM KEPYBAaHHS HABYAJIBHOIO IISUIBHICTIO (Mi]
KEepPIBHHUIITBOM BHUKJIaJa4a, CAaMOCTiifHA poOOTa CTY/ICHTIB).

2. Meroau CTHMYJIFOBaHHS IHTEpPECY 0 HABYAHHS 1 MOTHBAIlil HaBYaIbHO-
Mi3HABAJILHOI JISJILHOCTI: HABUYaJIbHI JUCKYCIi, CTBOPEHHS CHUTYaIlil Mi3HABaJIbHOT
HOBU3HM, IHTEPAaKTHUBHI BIOpaBu Ta 3aBaaHHsA. Dopmu opraHizamii: JIEKIis
(TpanuiiitHa, 6iHapHa («y JIBOX»), MPOOJIEMHA, JICKIISI-IUCIYT) 13 3aCTOCYBaHHIM
iH(MOpMAaIIHHO-KOMYHIKATUBHUX TEXHOJIOT1HM (TIpe3eHTallii), mpaKkTU4IHl 3aHATTS 13
po3poOKku Ta ampoodariii iHGOpPMAIIMHUX TEXHOJOTIM BHUKJIaJAaHHS JUCIUILIIHUA 32
daxom, camocTiitHa poboTa. MeToiu HaBYaHHS: JIEKIIisl, HABYAJIbHA JUCKYCis, Oecifa,
IHCTPYKTaX, MIKPOBHUKJIAJaHHs, IHTEPAKTUBHI, MPOOJIEMHO-TIOIIYKOBI METO/IH,
HaBYaJIbHE MPOEKTYBaHHS, MIATOTOBKA MPOEKTY Ta HOro 3aXHCT, PO3B’SI3aHHS

CUTYaLIITHUX 3a]1a4, CTBOPEHHSI CUTYaIlll M3HAaBaJIbHOT HOBU3HU, EBpUCTUYHA Oecifa,



JEMOHCTpALlls, UIFOCTpallisl, ArOTOBKA JOMOBIACH 1 NMpEe3eHTalllil, HanUCaHHs ece,
BUCTYIIH 3 JIOTIOBIASIMHU, PO3B’sI3aHHS MEAaroriyHuX CUTYyallli, caMOCTiiiHa po0OoTa 3
IHIIIOMOBHMMH HayKOBUMH Ta HAYKOBO-METOIUYHUMU JKEPEIIaAMH, 3 HOPMAaTHBHUMHU

JOKYMCHTAaMHU.

10. ®opmMu KOHTPOJIIO TA METOAH OLiHIOBAHHSA

[ToTouHuU# Ta MiICYMKOBHI KOHTPOJIb 3MIMCHIOETHCS B pe3yJIbTaTI OIIHIOBAHHS
BUKOHAHHS CaMOCTIMHOI pPOOOTH, BUKOHAHHS MPAKTUYHUX BIpPaB Ta 3aXUCTY
1HIUBITYyaJIbHOTO 3aBIaHHS.

[ToTouHU{ KOHTPOJH: OMUTYBAHHS, HANMCAHHS MIHI-JIOTIOBIICH, BUCTYMH 3
Ipe3eHTAIliIMH, BUKOHAHHS MPAaKTHYHUX BIPAB; PO3B’S3aHHS CUTYaIlIHHUX 3a/ad,
TeCTOB1 3aBHaHHi. POpPMH OIIIHIOBAHHS: YCHE OIMTYBaHHS, IEPEBIpKa PO3B’S3KY
CUTyallliHUX 3a/a4, TECTyBaHHS, OIIHIOBAaHHS aKTHMBHOCTI CTyJACHTa Yy IIpoIrieci
3aHATh, (BHECEHHS MPOIMO3UII, OPUrIHAJBLHUX pILNIEHb, YTOYHEHb, JOIMOBHEHB),
OIIHIOBAHHS BHCTYIMB Ta TMPE3CHTAIlld, OI[IHIOBAHHS BUKOHAHHS 3aB/IaHb
CaMOCTIMHOI pOOOTH, OI[IHIOBAHHS 3MICTY I1HJIWBIAYaJlbHOTO 3aBAaHHSA Ta MOTO

3aXMCTy, OLIHIOBAHHS aHaJI3y 1 caMOaHalli3y 3aBJaHb.

11. IluTaHHA AJI51 IOTOYHOIO TA MEPiOTUIHOT0 KOHTPOJIIO

1 [TonsTTs MOKami3amii poOoTiB.

2. OCHOBHI BIJOMOCTI JIOKaIi3aLlli.

3 OCHOBHI METO/IM 1 MAXOAM 10 BUPIIIEHHS 3a/1a4l BU3HAYEHHSI TIOJI0KEHHS
o0'ekTa B IIPOCTOPI.

OpHouacHa Jiokasi3allist 1 KapTorpagyBaHHSI.

AJNTOpUTM KepyBaHHSI pOOOTOTEXHIYHOK) CUCTEMOIO.

OCHOBHI XapaKTEPUCTUKU aJITOPUTMY.

OCHOBHI TPUHITUIIH HABIraIlii Ta TUIAHYBaHHS PyXY.

O N o M

OCHOBHI TEXHOJIOT11 Ta AITOPUTMHU MOOYJIOBU KapTu CepeoBHUIIa poOoTa.
Knacudikaris anroputmiB jloKamizaiii 0 po3MIpHOCTI KapTorpadyeMoro
POCTOPY (OCHOBH1 XapaKTEPUCTUKHU, TIEPEBary, HEAOIIKH).

10.  Cyrtnicts MetogiiB EKF-SLAM.

11.  Ocob6muBocTi komm torepHoi peanizamii EKF-SLAM.



12.  OcoOmuBocti Mmetoais DP —-SLAM.

13.  OcobmuBocTi koM totepHoi peanizauii DP —-SLAM.

14.  OcobmuBocti meroaiB G Mapping.

15.  OcobmuBocTi KoM t0TepHO1 peanizaliii G Mapping.

16.  JlocmimkeHHs alrOpUTMIB HaBiraiiii MoOUTBHUX poO0TiB. OCHOBHI MOMEHTH
BHOOPY Ta CeNEKINi 3HAYYIIHUX TOYOK 110 MAPIIPYTY PYXY.

17.  3aco0m orpumanHs Bifeo300pakeHb. CTBOPEHHS CHPHUSTINBHX yMOB
cepenoBua As (HopMyBaHHS BiJIC0300paKEHb.

18.  OcHoBHi THIH 300pa’KEeHB Ta TX XapaKTEPUCTUKH.

19.  Anroputmu BU3HA4Y€HHS KpaiB y MIBTOHOBHUX 300paKEHHSIX.

20. Ausroputmu 00poOJIeHHS 300paXEeHb Yy CHCTEMax TEXHIYHOTO 30py B
O1HapHMX Ta MIBTOHOBHX 300pyKEHHSIX.

21.  IleperBopeHHS ITUGPOBOTO 300pAKCHHSI.

22.  Oco0imMBOCTI JTBOBUMIPHOTO IIJIOYMCEIBHOIO IEPETBOPECHHS IM(PPOBOTO
300pakeHHs

23.  TlonsTtTs cyOkBaHTH3ALIT KOS(IIlIEHTIB IEPETBOPESHHSL.

24.  Anroput™ cyOKBaHTHU3ALlli AUTTHOK 300paKEeHHSI.

25.  ®opmyBaHHS 30H CeNeKIli KoedillieHTIB MepeTBOpeHHs Xaapa.

26.  BmactuBocTi Koe(]ili€HTIB MepeTBOPEHHs Xaapa iICTOTHI JIJIsl CTUCKY Ta JJIs
BIJTHOBJICHHSI 300paKCHb.

27. Mertoauka OIiHKH 300pa’keHb 3a CTYTIEHIO HACHIECHOCTI.

28.  OcoOnMBOCTI KOMIT FOTEPHOI peatizallii CHCTEM KOMITFOTEPHOTO 30DY.

29.  Peamizartist oLiHKH 300paXe€Hb 32 CTYTICHIO HACHUEHOCTI.

30. TexHIKM MO3UIIIOHYBaHHS MPUCTPOIO BCEPEIMHI 3aKPUTUX OY1BEIb.

31. Hagirarrist Ha OCHOBI TEXHOJIOT1i OIIPAIFOBAHHS BI3yaIbHUX 300paKCHb.

32. Hasirarist Ha ocHOBI Oe3mpoBiHOT Mepexi (Wi-Fi).

32.  Hagirarmis Ha mijcTaBi Mepeki MOOLTBHOTO CTUIBHUKOBOTO 3B’ 13Ky (GSM).

33.  Inmentmdikariis pamiogactot. Near Field Communication.

34. IlpakTryHe 3aCTOCYBaHHS TEXHIK MMO3HIIIOHYBAHHS B 3aKPUTOMY TIPOCTOPI.



12. Po3noain 6aJiB, siki 0oTpUMYIOTH 3100yBayi

I[ToTo4nwii Ta mepioMIHUI KOHTPOJIb Hin- | Cy
CyM- | Ma
KO- 0Oa-
3micToBuii MOITYIH 1 3MiCTOBUI MOTYITb 2 Bt | ;iB
KOHT-
poib
3aJIiK
T1 T2 T3 T4 T5 T6 Jlabo- T7 T8 T9 T10 | T12 | T14 | Jlabo- 20 100
pa- T11 | T13 | TIS | pa-
TOpHI TOpHI
pobotu pobotu
2 2 2 2 2 2 10 2 2 2 4 4 4 10
TectoBa po6oTa” 3a 3MICTOBHM MOTyJieM 1 — TecroBa poboTa ** 3a 3MiCTOBUM MOZyJIEM 2 —
15 GaniB 15 GaniB

Po3mnoain 6ajiB 3a Bu1aMu HABYAJIBLHOI POOOTH

Buau HaBuanbHOi poOOTH banu 3a ogHe Kinbkicte 3anste | CymapHa KUTBKICTh
3aHATTS (3aBJAHHS) OauiB
3micToBmii MoayJs 1
[Toroynuii KOHTPOJIb HA
P 5 6 30
JSKIIAX
BukoHaHHS 1 3aXUCT
: 4 5 20
71a00paTOPHUX POOIT
Ycboro 3a 3mMicToBUM 0-50
MojayJem 1
3micToBuii MOyJIb 2
[Toroynuii KOHTPOJIb HA
P 5 6 30
JIEKITISIX
BukoHaHHS 1 3aXUCT
i 4 5 20
71a00paTOPHUX POOIT
Ycboro 3a 3mMicToBUM 0-50
MoOjayJeM 2
ITincymkoBa cyma 6aJiiB 0-100

HIxana ouinoBanuga: HanionaabHa Ta ECTS

Cyma 6autiB 3a BCi Ouika OriHka 3a HalllOHAJIBHOIO IIKAJIOI0
BU/HA HaB‘Iaﬂb_HOT ECTS IUISl EK3aMEHY, KYpCOBOT'O IS 3AJTKY
AAIBHOCTI HpOeKTy (pobOTH), IPAKTUKH
90 - 100 A BIIMIHHO

85-89 B

75-84 C Ao6pe 3apaxoBaHO

70-74 D .

50-69 5 3aJI0BIJTLHO




HE3a0BLIBHO 3

HC 3apaxOBaHoO 3

35-59 FX MOXJTMBICTIO TTOBTOPHOTO MOJIMBICTIO
CKJIQJIaHHS MTOBTOPHOTO CKJIQ/IaHHS
: HE 3apaxoBaHoO 3
HE3aJJ0BUTHHO 3 ,
, 000B’SI3KOBUM
0-34 F 000B’SI3KOBUM IMOBTOPHUM

IIOBTOPHUM BHUBUCHHAM

BUBYEHHSIM JUCLUILIIHA

JUCIUILIIHA

IIpu ouiHoBaHHI B 0aJ1ax piBHS 3ACBOECHHS MaTepiajly BAKOPUCTOBYHOTbHCS
3arajibHi KpuTepii ONiHIOBAHHS HABYAJIbHHUX J0CATHEHb 3100yBaUiB BUILOI

OCBITH:

OrigKa 3a HallOHAJIBHOIO
LIKAJIOKO

TeopernyHa miAroTOBKA

[IpakTH4Ha MiArOTOBKA

3100yBay OCBiTH

90-100/ 3apaxoBaHo

y TOBHOMY 00csi31 BoOJIOAI€E
HaBYaJIbHUM MaTepiaaoM,
BUIBHO, CaMOCTIIHO Ta

apryMEHTOBAaHO HOr0 BUKJIAJA€
M Yac YCHMX BHCTYIIB Ta
MUCHEMOBHUX BIZIIOBIIEH;
IIIMOOKO Ta BCEOIUHO PO3KpHUBAE
3MICT TEOPETUYHHMX IHUTaHb,
BUKOPUCTOBYIOYH TIPH I[BOMY
HOpPMaTHBHY, OOOB’SI3KOBY Ta
JOJITaTKOBY JIITEPATYpPY; POOUTH
CaMOCTIiHI BUCHOBKH, BUSBIISIE
MPUINHHO-HACIIIKOB] 3B’ SI3KU;
CaMOCTIHHO 3HAaXOHTh
JOMAaTKOBY  iHoOpMario  Ta
BUKOPHUCTOBYE 11 JUId peanizamii
MOCTaBJICHUX nepen HUM
3aBlaHb.  3700yBad  37aTeH
BUJILISATH CYTTEBI O3HaKH
BUBYEHOTO 32  JONOMOIOIO
omepaiiii  CHHTE3y, aHalizy,
BUSIBIISITH TIPUYUHHO-HACIIIKOBI
3B’SI3KU, (OPMYBATH BUCHOBKH 1

rJIMOOKO Ta BCEOIUHO PO3KpUBAE
CYTHICTh TMPaKTUYHHUX 3aBJaHb,
BUKOPUCTOBYIOUH TIPH I[LOMY
HOpPMATHUBHY, OOOB’SI3KOBY Ta
JOJATKOBY JIITEpaTypy; MOXKe
apryMeHTOBaHO o0partu
parioHaTbHUH crocio
BUKOHAHHS 3aBJaHHS i OLIIHUTU
pe3yAbTaTH BIACHOI MPAKTUYHOT

JISUTBHOCTI;  BUKOHYE  TBOpYI
3aBIaHHA Ta IHIIIOE HOBI IUIAXH
ix BUKOHAHHS; BIJIBHO
BUKOPHUCTOBY€E HaOyTI

TEOPETUYHI 3HAHHS MpPU aHami31
MIPAKTUYHOTO MaTepiaiy;
NpOSIBJISIE TBOPYMH MIAXiA 10
BUKOHAHHS 1HIAWBITyaJIbHUX Ta
KOJIGKTUBHUX  3aBJaHb  IpH
caMoCTiHHIN poOOTI.

75-89 / 3apaxoBaHO

y3arajJbHEHHS, BIJIBHO

onepyBaTu (baxkTamu Ta

BIJIOMOCTSIMHU.

JOCTaTHRO  TOBHO  BOJIOAIE | MPABUJIBHO BUPIIIUB OUIBIIICTD
HaBYAJIbHUM MaTepiajioM, | IPaKTUYHUX 3aB/JaHb 3a

OOTpyHTOBAaHO WOr0 BHUKJIAJAE
MmiJi 4Yac YCHHUX BHUCTYHIB Ta
MMUCHEMOBHUX BIJITOBiEH,
BUKOPUCTOBYIOUH TIPU I[BOMY
HOPMAaTHBHY Ta 0OOB’S3KOBY
JiTeparypy; NpH MpeacTaBICHHI

3pa3KoM; Ma€ CTiiKi HaBHYKH
BUKOHAaHHA 3aBAaHHA




JACAKHUX IIMTaHb HE BHUCTA4dae€

JOCTaTHBOI TITHOWHA Ta
apryMeHTarii, 3aCTOCOBYE
3HAHHSA TSt PO3B’sI3aHHS
CTaHJAPTHHUX CUTYaIlIl;
CaMOCTIHHO aHalizYye,
y3arajpbHIOE 1 CHCTEMAaTHU3ye
HaBYaJgbHy iH(poOpMalito, aie
JOMYyCKAIOTBCSA ~ TPH  I[BOMY

OKpeMi HeCYTTE€BI HETOYHOCTI Ta
HE3HAYHI1 TOMMJIKH.

60-74 /3apaxoBaHo

BOJIOJTIE HaBYaJIbHUM
Marepiajiom Ha
pPEeNpOAYKTUBHOMY piBHI  abo
BIITBOPIOE  TICBHY  YaCTUHY
HaBYAJIBHOTO  Marepiany 3
eJICMCHTaMH JIOTIYHHX 3B SI3KIB,
3Ha€E OCHOBHI TTOHSATTS
HaBYAJILHOTO Marepiaiay; Mae
YCKJIaIHEHHS TiJ] 4ac BUIIICHHS
CYTTEBUX O3HAK BUBYCHOTO; TIiJI

MO’K€ BUKOPHCTOBYBATU 3HAHHS
B CTaHJAPTHHUX CHUTYaIlisIX, Ma€
eJIEMEHTapHI, HECTIMKI HaBUUKU
BUKOHAHHS 3aBJIaHHS.
[TpaBUABHO BHUPINIMB MOJOBUHY
MPaKTUYHUX 3aBJIaHb. 3700yBa4y
Ma€ yYCKJIAaJHEHHs Mg  yac
BUJIUICHHS  CYTTEBHX  O3HAaK
BUBYEHOT'0; i/l 4ac BHSBICHHS
MIPUIHHHO-HACII TKOBUX

yac  BUSBJICGHHSA  INPUYMHHO- | 3B’S3KIB 1 (OpPMYIIIOBaHHS
HACJI1IKOBHX 3B’SI3KIB 1 | BUCHOBKIB.
(hopMyIOBaHHS! BUCHOBKIB.
BOJIOJIIE HAaBYAJILHUM | HEJJOCTaTHHO pO3KpUBae
MaTepialioM  TMOBEPXOBO U | CyTHICTh MPAaKTUYHHUX 3aBJaHb,
(parmMeHTapHO (0e3 | momyckarouu MpH LIbOMY CYTT€EBI
apryMmeHrarnii Ta | HETOYHOCTI, MIPaBUIBHO
oOTpyHTYBaHHS); OE3CHCTEMHO | BUPIIUB  OKpeMi  MpaKTU4HI
35-59 / He 3apaxoBaHO 3 TPYHTY ); . P p P
. BHOKPEMIIIOE BHIIAJIKOBI O3HAKH | 3aBJIaHHS 3a JIOTIOMOT 010
MO>KITUBICTIO TOBTOPHOTO . . .
BUBYCHOTO; HE BMi€ pOOWTH | BHKJIaJaua, BiJICYTHI

CKJIaJaHHA

Halimpocrinn onepariii aHamisy i
CUHTE3Y; pOOUTH y3arajibHEHHS,
BUCHOBKM CKJIaJHO; TiJ dac
BI/ITTOBI/I1 IOy CKAOTHCS CYTTEBI
TTOMUJIKH.

chopMoBaHi yMiHHS Ta HABUYKHU.

0-34/ ne 3apaxoBaHo 3
000B’3KOBUM
MOBTOPHUM BHBUYCHHSIM
JUCLUILIIHA

HE BOJIOJIIE
MaTepiaJoM

HaB4YaJIbHUM

BUKOHY€  JIMIIE  EJIEMEHTH
3aBJaHHs, TOTpeOye IMOCTIHHOT
JOTIOMOTH BUKJIaJa4a

[IpumiTka: MakcuMaibHa KUIBKICTh 0ajliB 32 KO)KHOIO TEMOIO BKa3aHa B I1.12.
dopma MiACYMKOBOTO KOHTPOJIO — ICIHUT, BHUCTABISETHCS 3a KUIBKICTIO OaliB,
HaOpaHUX B ceMecTpi (3riIHO 31 MIKAJIOO OI[iHIOBaHHS 3 1. 12).

13. HaB4yaJbHO-MeTOAHMYHE 320€3MeYeHH

Po6oua mporpama HaBYaNbHOI MUCHIHILTIHU; CHIA0YC; HABYAIBHO-METOINYHI

Marepiaiyd i JIeKIid, KOHCHEKT (TEKCTH, CXEMH) JIeKI1d; MyJIbTUMEIIH1

MpEe3CHTAllli; IJIaHU MPAKTUYHUX 3aHATh; METOJIMYHI BKa31BKU (PEKOMEH aIli1) 1010

CaMOCTIMHOIO BUBUECHHS TUCIUAILIIHA
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