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PoBoya mnporpamMa CKlaaeHa Ha OCHOBI OCBITHBO-NPOQeECiitHOl  NpOIpamu
Mi1roTOBKH 6akanaBpa rany3i 3Haub 12 Indopmauiiini Texsonorii” cneuiantbrocti 124
CHcTemuHi#i anani3”, 3arBepikeHoi BueHolo pazoto 3YHY, nportokon Ne 10 Bua
23.06.2023 p.

PoGouy nporpaMy ck1ana K.e.H, 1oueHt Okcana BAIIYLBKA

Po6Goua nporpama 3aTBepIKeHa Ha 3aciiaHHi kadenpH eKOHOMIYHOI KiGepHeTHKH
Ta inpopmaTHKH, npoTokoa Ne 1 Bia 28 cepnua 20235 p.
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CTPYKTYPA POBOUYOI ITIPOT'PAMU HABYAJILHOI JUCHUAILIJITHA
MeToau onTuMizamii Ta 10CHiTKeHHS onepanin

1. Onnc gucuuiutinm "Metoau onTuMizamii Ta J0CTiAKeHHs oneparii"

Omuc QUCHUILTIHA
“Meroau ontuMizarii Ta
JOCTIKEHHS oTeparii’’

["anmy3s 3HaHb, CHICIIATBHICTS,
CTYMiHb BUIIOT OCBITH

XapakTepucTuka
HaB4YaJbHOI
IUCLAIUIIHA

Kinbkicts kpeautiB ECTS: 6

l'any3b 3HaHB
12 Tndopmaniiini TEXHOIOTT

HopmaruBHa aucuuiuiina
MOBa BUKJIa/IaHHA -
[YKpaiHCbKa

KuIpKicTh 3a11KOBAX
MOJYIMIB — 5

CoemiajapHOCTI
124 Cucremuuii aHamnis

Pik miJATOTOBKH:
V]enna — 3
3aouna - 3
CemecTtp:
V]enna — 5
Baouna - 5

CryniHb BUIIOT OCBITH —
OakaaBp

Jlexii:

V[enna — 30 200
Baouna — 8 200
[IpakTUYHI 3aHATTS:
V[enna — 30 200

Baouna — 4 200

3aranpHa KUbKicTh 180 rom;

CamocTiitHa poboTa:
V[enna — 108 200
Baouna — 168 200
Tpeninr — 8 200
[HuBiTyansHa poboTa:
V[enna — 4 200

TmwxueBux rogud — 11 rog.,
3 HUX ayIUTOPHUX — 4 TOJ.

B 11i1CyMKOBOTOKOHTPOJIIO
— icnum




2. Mera # 3aBJaHHSI BHUBYEHHS AUcHUILIIHM «Metoam onmrumizamii Ta
JAOCTIIKEeHHS onepanin»

2.1. MeTa BUBYECHHS TUCIUILIIHHA

MeTor0 HaBYaAIbHOI JUCIHMIUIIHU € O3HAWOMHUTH CTYJEHTIB 3 OCHOBAMH TeOpii
omTHMi3amii Ta TOCIIDKEHHS OTepalii, HeOOXiMHUX IS PO3B’sA3yBaHHS OaraTtbox
TEOPETUYHUX 1 MPAKTUYHMX EKOHOMIYHHUX, COINAIbHUX 3a7ad, 3a]ad JOTICTUKH,
NpU3HAYEHHS, TEOpli Irop, MO3HAMOMUTU 3 METOJaMU 3HAXOJ[HKEHHS ONTHUMAabHOIO
IUTaHY; PO3BUHYTH JIOT1YHE MUCJICHHS, BMIHHS CAMOCTINHO aHalli3yBaTH Ta 3/[1HCHIOBATH
MaTEeMaTUYH1 JOCIHIJKEHHSI MPUKIATHUX 3a1ad. OBOJOMIHHS UM KypCOM IOBHHHO
BUPOOUTH y CTYJCHTIB HABUYKH MPAKTUYHOT'O BUKOPHUCTAHHS ONTUMIZAIIMHKUX IMIXO1B
B IIPOIIEC] MPUUHATTS PIIIEHbB 13 YIIPABIIHHSI CUCTEMAMHU.

2.2. 3aB1aHHA BUBYEHHSA JUCHHUILTIHA

B pe3ynbTaTi BUBYEHHS KypCy CTYICHTH TOBUHHI:

- 3HATH TIOHATTS OTepaIlii, OMNEepamiifHOI CUCTEMH; NPUHIUIHA MOCITIOBAHHS
CUCTEM 1 IIPOLIECIB; METOJM BUPILIECHHS JIHIMHUX ONTHMI3AaLIMHUX 3a1a4; MOHSATTS
JIBOICTOCTI B ONTUMIZAIIMHUX 3a/ladyax; METOAW BUPIMICHHS 3aJlad I[1JIOYHUCEIIBHOTO
MporpaMyBaHHS; METOIM BUPIMICHHS TPAHCIIOPTHUX 3a71a4; OCHOBHI METOM BHPIIICHHS
HENHIMHUX ONTUMI3alIMHUX 3a/Ja4; OCHOBHI METOAM CITKOBOTO IUIaHYBaHHS,
JUHAMIYHOTO TPOTpaMyBaHHS;, YIpPaBIIHHS 3alacaMu; Teopii CHUCTEM MacOBOTO
o0cITyroByBaHHs; T€OPii irop;

- BMITH BH3HAYaTH KEPOBaHI 1 HEKEpPOBaHI TMOKA3HMKHU Orlepallii; BUOWpaTh
MOKa3HUKU €(EeKTUBHOCTI omeparlii BIAMOBIAHO J0 MOCTABJICHOI METH; 3aCTOCOBYBATU
BUIMOBITHI METOJM BHPIMICHHS ONTHUMI3AIIMHUX 3a7a4 JIHIKHOrO 1 HENTIHIHHOTO
BUTJISIY; BU3HAYATH ONTHUMAJIbHI TUTAHM BUPOOHMIITBA, TIEPEBE3CHb;, aHAJI3yBaTU
CTIHKICTh OTPMMAHUX ONTHUMAJIbHUX IJIaHIB; (OPMYBaTH ONTUMAIBHI TUIAHU PO3BUTKY
COIllaJIbHO- EKOHOMIYHMX Ta TEXHIYHHMX CHCTeM Ha TMIJCTaBl BHUPIIICHHS 3ajad
IIIJIOYNCETTFHOTO TPOTPaMyBaHHS, BH3HAYAaTH ONTHMAJIbHE YIIPaBIiHHA B 3a/aadi
JUHAMIYHOTO MpOorpamMyBaHHs; OyJyBaTH Mepexi MiHIMalIbHOI AOBXKHHH, HAHKOPOTLI
MapUIpyTH Ha MEpexi, MakCUMalbHI Ta ONTUMAaJbHI MOTOKM B MEPEXi; BU3HAUATU
onTUMajbHI 00'€eMH 3aMOBJIEHb, IUTAaHYBaTH OaraTroeTariHe BUPOOHUIITBO 13
CKJIaJTyBaHHSIM; 3HAXOJUTU CEPEIHE YUCIIO MPUWIIAIB, 10 MPOCTOIIOTh, KOE(IIIEHTH
MPOCTOIO Ta 3aHHATOCTI, AOCOIIOTHY NMPOIYCKHY 3JaTHICTh Ta CEPEIHIO TOBKHUHY YepIH
Ui PO3IMKHYTHUX CHCTEM MacoBOro OOCIyroBYBaHHS; OyIyBaTh pO3B'SI3KM MPOCTHUX
CTpATET1YHMX IrOp IBOX I'PABIIIB 3 HYJILOBOIOCYMOIO.

2.3. HaiiMeHyBaHHSI Ta ONHKUC KOMIIETEHTHOCTel, (OPpMYyBaHHS KOTPHX
3a0e3mneuy€e BUBYEHHS TUCUMILTIHM:

KO1. 3gaTHicTh 70 aOCTPaKTHOTO MHUCJICHHS, aHAJI3y Ta CHHTE3Y.

K02. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaLISX.

K09. 3narnicTh 10 amanTariii Ta Jii B HOBiM cUTYyaIlii.

K16. 3nmatHicTh 30epiraTu Ta NPUMHOXKYBATH MOpajbHI, KYJIbTYpHI, HAyKOBI
I[IHHOCTI 1 JIOCATHEHHS CYCH1JIbCTBA Ha OCHOBI PO3YMIiHHS 1CTOPIi Ta 3aKOHOMIpHOCTEH
PO3BUTKY MpeIMeTHOi o0JacTi, 1i MiCIg Yy 3arajibHIi CHCTEMI 3HAaHb MPO MPUPOAY 1
CYCHIJILCTBO Ta Y PO3BUTKY CYCIUJIbCTBA, TEXHIKHU 1 TEXHOJIOT1M, BAUKOPUCTOBYBATH Pi3HI
BUU Ta (GOPMU PyXOBOi AKTUBHOCTI JJIsI aKTUBHOTO BIAMIOYMHKY Ta BEJIEHHS 3I0pPOBOTO
CIIOCO0Y JKUTTH.

K21. 3patHicTs (opMymroBaTH 3a1adi ONTUMI3allil MPU MPOEKTYBaHHI CHCTEM



YOpaBIiHHSA Ta NPUAHATTA pilleHb, a caMe: MaTeMaTh4yHl MoOjeNl, Kpurepii
ONTUMAJBHOCTI, OOMEXEHHS, W1l YOpaBiiHHSA; OOWpaTH pallioHaJbHI METOAM Ta
JIITOPUTMH PO3B’S3aHHS 33a7a4 ONTUMI3allll Ta ONTUMANIBHOTO KepyBaHHs. [lepenymoBu
11 BUBYEHHS TUCUUTUTIHH

2.4. Pe3y1bTaTH HABYAHHA:

[TP07. 3natu OCHOBM TeoOpii OMTHUMI3AIll, ONTUMAIBHOTO KEpyBaHHA, Teopii
OPUUHATTS pIlIeHb, BMITH 3aCTOCOBYBaTH iX Ha NPAKTUIl IS PO3B’SI3yBaHHS
NPUKJIAHKUX 33J1a4 YIPABIIHHSA 1 IPOCKTYBAHHS CKIIATHUX CHCTEM.

2.5. IlepexymoBH /i1 BUBYEHHS AU CIUATLIIHA

JUIst yCHiITHOTO OCBOEHHSI JMCUMIUIIHA TOTPIOHO BUKOPHCTOBYBATH 3HAHHS Ta
BMIHHS 3 paHillle BUBUCHUX JUCHUILUIIH «Buia MaremaTtukay, « Teopist iIMOBIpHOCTEH
Ta MaTeMaTU4YHa CTaTUCTHKAY, «J{MCKpeTHa MaTeMaTHKa.

2.6. 3aBpaHHA JeKIIHHUX 3aHATH

Merta npoBeJleHHs JEKUIA MOoJsSirae 'y TOMY, 00 O3HAMOMUTU CTYJIEHTIB 13
OCHOBHHMMM MMUTAHHIMH Kypcy MeToau onTumizarii Ta JOCIIIKEHHS Onepartiii.

3aBIaHHS IPOBEICHHS JIEKIIIH MOJsTae y:

- BUKJIQJIEHHI CTYJICHTaM y BIATMIOBIIHOCTI 3 TPOrPaMoI0 Ta pOOOYUM IJIaHOM
OCHOBHUX IUTaHb KypcCy;

- c(hopMyBaHHI1 y CTYJICHTIB I[IJIICHOI CUCTEMHU TEOPETUYHUX 3HAHb.

2.7. 3aB1aHHs IPOBeIeHHS NIPAKTUYHUX 3AHATH

Meta nmpoBeeHHS MPAKTUYHUX 3aHATH MOJISTAE y TOMY, 100 BUPOOUTH Y
CTYJICHTIBIPAKTUYHI HABUYKHA BUKOPUCTAHHS TEOPETUUHOIO MaTepiamy.

3aBaaHHs TPOBECHHS MPAKTUYHUX 3aHSTh MOJIATAE Y TIUOIIOMY 3aCBOEHHI Ta
3aKpIIJICHHI TEOPETUYHUX 3HAHb, OJICP>KAHUX HA JICKITISX.



3. [Iporpama qMCUMILTIHA
«MeToau onTuMizauii Ta T0CTiAKEeHHS onepauiin»

3Imicmosuit mooyaw 1 —Jliniiine npozpamysanns.

Tema 1. IlocTanoBKa 3araJibHOI 3a/1a4i JOCTiI’)KEHHS onepaiiii.

[Tpenmer Ta ocHoBHI MOHATTS JJO. OCHOBHI eTamu onepamniifHoro JociKkeHHs. TUnosi 3aaadi
JIO Ta iX XapakTepuCTHKa. ICTOpis BUHUKHEHHS Ta HANPSAMKHA PO3BHTKY JOCIIHKCHHS OICpallii.
MopemntoBanHs opraHizamiiiaux cuctem. OCHOBHI 33/1a41 KypCy JAOCIHIPKEHHS OIepariii.

Tema 2. 3arajbHa 3a1a4a JIiHiIHHOI0 NPOrpaMyBaHHs Ta MeTOAH il pO3B’SI3yBaHHs.

[TocTanoBka 3aranbHOi 3amaui jdiHiHOTO TporpamyBaHHs (3JII1). Kanowniuna dopma 3JIII.
[Mpuknanu 3amay, mo 3BoasaTkes 10 3JII1: a) 3amada mianyBaHHsS BUpOOHUIITBA; 0) 3a7a4a PO PO3KPIi
MatepianiB. ['padiunnii metoq po3s’s3yBanns 3JII1 ta itoro nacniaku.llonarrsa 6azucHoro riany 3J111.
Metoau moOynoBu nodatkoBoro 6asucHoro miany 3JII1. CumminexcHuit Mmetos po3B’si3yBanus 3JI11.
KpuTepiit ontumansHoCTi po3B’si3ky 3JI11.

Tema 3. Teopist ABOICTOCTi Ta KiJIbKICHUH aHAJII3 ONTUMI3alliHHUX PO3PAXyHKIB.

JIBOiCTiCTh y 3ajadax JHIMHOTO MPOrpamMyBaHHS: INpaBHia NOOYJOBH IBOICTHX 3amadyTa iX
ocHOBHI Kitacu. OCHOBHI TeopeMu jBoicTocTi. [IBoicTuii cumIuiekc-mero]. EKoHOMiKO-MaTeMaTHYHHI
aHaJi3 OTPUMAaHUX PO3PAXyHKIB.

Tema 4. TpancnopTHa 3a5a4ya Ta MeTOH il pO3B’SI3yBaHHSI.

3araibHa TMOCTaHOBKAa TpaHCHOPTHOI 3amaul Ta ii MarematnuHa monenb (T3). Kpurepiit
po3B’si3HocTi T3. Binkputa ta 3akputa T3. MeTtoau nobyqoBH moyaTkoBOro 0asucHoro muiany T3:
JiaroHaJIbHUNA METOJI; MEeTOJ HaliMeHIIoi BapTocTi. MeTton moreHmiaiiB po3s’szyBanus T3. Huxn T3.
[Ipuknan po3s’si3yBanHs Biakpuroi T3.

Tema 5. 3agaua HJI04YMCI0BOrO JiHIIHOr0 MPOrpaMyBaHHSI.

IToctaHoBKa 3ajadi  IUJIOYUCIOBOrO  JiHiIMHOro mporpamyBanHs (3LUJIIT). Meroau
po3p’sizyBanHsa 3LJIIT: meton I'omopi; merom “BiTok 1 mepex”. Ilpukiamu 3amad MIOYUCIOBOTO
JHIMHOTO MporpamMyBaHHs: 3ajJada PO NpHU3HAUEHHS; 3ajJada Mpo BHUOIp BaHTaxy (3agada Mpo
KOMIBOSIKEPA).

Tema 6. OcHOBM TMHAMIYHOI0 NPOrPaMyBaHHS.

ITocTraHoBKa 3a7jaui AMHAMIYHOTO ITpOrpamMmyBaHHs. MeToau po3B’si3yBaHHA 337a4y IUHAMIYHOTO
nporpamyBaHHs. [Ipuknaan 6araToKpoKoBUX MpoLeEciB. [nes MeToay AWHaMIYHOrO IMpOorpaMyBaHHS.
[Tpuniun ontuManbHOCTI benmana. AIropuT™ po3B’s3yBaHHS 3a]a4 AUHAMIYHOTO TPOTpaMyBaHHS.
Monens onTUMaIbHOIO PO3NOJLTY (PIHAHCOBUX PECypciB MK 1HBECTHUIIMHUMH IpoekTaMu. Mojenb
ONTUMAJILHOI 3aMiIHUYCTaTKyBaHHS.

3microBuii MoayJsb 2 — HeniniiiHe nporpamyBaHHs. YIPaBJIiHHSA B OpraHi3aniiiHuX
cHucTeMax.

Tema 7. Po3B’si3yBaHHs 32124 HEJiHIHHOT0 IPOrpaMyBaHHs.

ITocTraHoBKa 3a7aui HENMiHIMHOTO MporpaMyBaHHs Ta ii XapakTepHi ocobauBocTi.l'eomerpuyHa
inrepnperaris 3HII. OcHoBHI BuaM 3a7a4 HETIHIKHOTO TTporpamyBaHHs. Meroau po3B’s3yBanus 3HII.
Meton wmHOXHMKIB Jlarpamxka. 3amauyli BHITYKJIOrO IporpaMyBaHHS. 3agadi  KBaJApaTHYHOTO
nporpamyBaHHsl. [IpukiiagHe BUKOPUCTaHHS METOy MHOKHUKIB Jlarpanika.

Tema 8. MojeJii ynpasJiiHHA 3aniacaMu.

3aranpHa MOCTAHOBKA 3ajadi. MoJenb YNpaBiiHHS 3arnacaMd IpU MHUTTEBOMY IOCTayaHHI.
®opmyna Yiincona. Mozenb piBHOMIPHOTO TTOCTadyaHHs. MoJieib yIpaBIiHHS 3amacaMu, [0 BpaxoBye
BUIIA/IKOBUH XapaKkTep COKUBaHHs. Mo/1e1b BUIAKOBOTO MOMUTY. MoJIeNb yIpaBIiHHS 3aacaMH, 110
BpPaxOBY€ PO3PHUB IIiH.



Tema 9. MopeJii Ta MeTOIHM MepekeBOI ONTUMI3amii.

[TonsarTs rpada ta mepexi. Matpuune npencrasienns rpaga. [TodynoBy rpada minimansHOT
JOBKHMHU. AJITOPUTM ONTHUMI3alli crioidy4yeHb BepunH rpada. Ominka cyMapHOT TOBKUHU CIIOIYyYEHb.
Anroput™ 1moOyn0BH MiHIMAJIBHOTO ITOKPHUBAIOYOTO JepeBa. AITOPUTMH BH3HAUEHHS HAMKOPOTILIOTO
nusixy (lefikctpu Ta ®moitma) mik Bysnmamu Mepexi. [Ipukiamy 3amad Ha aHalli3 MaKCHMAaJbHOI
npomnyckHoi 31aTHOCTI Mepexi. Teopema @opra-Dankepcona mpo MaKCUMAIbHUH MOTIK B MEPEXKI.

Tema 10. Moae/il0BaHHSI CHCTEM MaCOBOT0 00CJIyrOBYBaHHSI.
OcHoBHi 3a1a4i MacoBoro oocnyroByBanss. Onuc cucremu (CMO). MoaentoBaHHs
obcimyroByBaHHs B cuctemi. OcHOBHI Xapaktepuctuku CMO.

Tema 11. IrpoBe Mmoje/IlOBaHHS.

[Ipenmer Ta ocHOBHI MOHATTA Teopii irop. Knacudikamis irop. OnTuManbHU po3B’sI30K B irpax
IBOX OCI0 3 HYJIBOBOIO CyMOI0. 3MmimiaHi ctparerii. Po3s's3anns irop 2*m. Po3p's3anHs irop n*2.
3BeneHHs 3a/1a4 Teopii irop 10 3a7ad JIiHIHHOTO IPOTrpaMyBaHHS.



4. CTpykKTypa 3aJiKOBOr0 KpeauTy TUCHHIIIHA
MeToau onTUMI3aNii T J0CTiIKEHHS onepanii

neHHa popma HaBYAHHS

Kinekictes rogun

Jlexuii|[TpakTuyasi Camoct | InauBix TpeHinr Konrpon
pobota | poboTa 3aX01
3micToBuit Mmonynb 1 —Jlinitine npozpamyeannsn
Tema 1. [TocTaHoBKa 3arajgpHOI 3amayi 2 2 7 IOTOYHE
ITOCTIPKEHHS OTepartiil. OITHT
Tewma 2 3aranbHa 3a/1a4a JTiHIHHOTO 4 4 7 MMOTOYHE
MporpaMyBaHHs Ta METOJIH 1i OITUT
03B’ sI3yBaHHS.
Tema 3. Teopist IBOICTOCTI Ta KibKiICHUH 2 2 7 MMOTOYHE
AHAJII3 ONTUMI3ALIHHUX PO3PAXYHKIB. 2 4 OTTUT
Tema 4. TpancnioptHa 3amava Ta Metoau ii | 4 2 7 MIOTOYHE
[PO3B’sI3yBaHHS. OIUT
Tema 5.3a1a4a 11JIOYNCIIOBOTOJIIHIHHOTO 2 4 7 IOTOYHE
MporpaMyBaHHS. OITHT
Tema 6. OCHOBH JHHAMIYHOTO 2 2 7
MporpaMyBaHHS.
3microBuii Monyiib 2 — Heniniithe npozpamysanus. Ynpaeiinusa 6 opeanizayititHux
cucmemax
Tema 7. Po3B’a3yBaHHs 3aJauHeniHiiiHoro| 4 2 7 IIOTOYHE
MporpaMyBaHHS. OITHT.
Tema 8. Mogeni ynpaBiiiHHS 3a1lacaMu. 2 4 7 MMOTOYHE
OTIHUT.
Tema 9. Mogieni Ta METOIU MepexKeBOL 2 2 7 5 4 MOTOYHE
ONTUMI3aIlil OTIHUT.
Tema 10. MonentoBanHs cucteMMacoBoro| 4 2 8 IIOTOYHE
00CITyTOBYBaHHSI. OTIHT.
Tema 11. IrpoBe MozieIOBaHHS. 2 4 7
Pasom 30 30 78 4 8

3a04yHa (popMa HaBYAHHS

Kinekicth roauu

MporpaMyBaHHS.

Jlexuii|[Ipaktuuni| Camoct. poboTa

Tema 1. IlocTanoBka 3araipHOT 3a1a4i 15
MOCTIIKEHHS OTepartiil.
Tema 2 3aranbpHa 3a7a4a JIHIAHOTO
[IporpamMyBaHHs Ta METOAM 11 2 16

03B’ sI3yBaHHS.
Tewma 3. Teopist IBOICTOCTI Ta KiIbKiICHUHN 2 16
AHAJI3 ONTUMIZAIlIHHUX PO3PaXyHKIB.
Tema 4. TpancnopTHa 3aj1aya Ta METOH 1i 15
[PO3B’sI3yBaHHS. 5
Tema 5.3a1a4a 11JIOYNCIIOBOTOJIIHIHHOTO 16




Tema 6. OcHOBH TMHAMIYHOIO 15

MporpamMyBaHHSI.

Tema 7. Po3B’s13yBaHHS 33/1a4HEITIHITHOTO 15

MporpamMmyBaHHSI.

Tema 8. Mojeni ynpaBIliHHS 3aracaMu. ) 15

Tema 9 Mg;[eni Ta METOJH MEPEKEBOI 2 15

ONTHMI3aLii

Tema 10. MoaenroBaHHSI CHCTEMMACOBOTO 15

00CITyrOBYBaHHS. )

Tema 11. IrpoBe MozieIOBaHHS. 15
Pazom 8 4 168

5. TemaTuka NpakTHYHUX 3aAHATH.
IpakTuyne 3anarrs 1.

Tema: [locTaHoBKa 3arajbHOI 3aa4i 10C/TiIKeHHA ONepalii.
. OcHOBHI MOHATTS Ta BU3HaueHHS. EpekTUBHICTH onepallii.
. 3arajibHi BIJOMOCTI ITPO MaTeMaTUYHI MOJIEIII OTepallii.
. OCHOBHI eTany MaTeMaTUYHOTO MOJICITIOBAHHS.
. Knmacudikarist Momeneii.
. @aKkTOpH AKOCTI MOJIEIII.
. CucreMa sik 00’ €KT MaTEMaTHYHOTO MOJICIIOBAHHS (Ha MPUKJIAAl eKOHOMIYHOT CHCTEMH).
. [locranoBka 3aa4 JiHIHOTO IpOrpaMyBaHHSL.
. 3a/1a4a mpo BUKOPUCTAHHS PECYPCiB.
. Y3aranbpHeHa MOJIe/Tb ONTUMATIBHOTO MIJIaHYBAaHHS.

O 001NN AW

10. 3agaua npo cki1amanHs KOPMOBOTO PAIliOHY.
11. 3agaua npo onTuManbHUI PO3Kpilt MaTepiais.

I[IpakTnuHe 3aHATTA 2.
Tema: 3aranpHa 3aga4a JiHIHHOTO NPOrpaMyBaHHA Ta METOAMU il PO3B’sI3yBaHHS.

1. 18i cranmaprai hpopmu 3JII1. Tlepexin Big omniei cranaapTHOI GOPMH 10 iHIION.
2. I'padivnmit meTon po3s’s3anns 3J1I1.
3. CummuiekcHuit Metos po3s’szanns 3JI11.

IIpakTnune 3ansaTTa 3.
Tema: 3aranbHa 3a1a4a JIIHIHHOIO NPOrpaMyBaHHs TAa METOHM ii pO3B’SA3YBaHHS.

1. Meton mryunoro 6asucy.

2. Po3B’sa3yBaHHs 3a/1a4 JIiHIHHOTO MpOrpaMyBaHHs 3 JonoMororo naketis Excel ta Matlab.
IIpakTuyHe 3aHATTH 4.

Tema: Teopisa nBoicToCTi Ta KIIBKICHUI aHAJTI3 ONTHUMI3alliiHMX PO3PaxyHKIB.

1. JipoicricTs y 3amayax JiHiHHOTO MPOrpamMyBaHHs.

2. TlpaBuna noOy0BM JBOICTHX 3a/a4 Ta iX OCHOBHI KJIACH.

3. OcHOBHi TEOpEMH JBOICTOCTI.

4. JIsoicTuii cUMILIEKC-METOI.

5. ExoHOMiKO-MaTeMAaTUYHMI aHajli3 OTPUMAHKUX PO3PAXyHKIB.

IIpakTuyHe 3aHATTH S.
Tema: TpancnopTHa 3aga4a Ta MeTOAM il pO3B’SI3yBaHHS.



1. 3aranbHa nmocraHoBKa TPAHCIIOPTHOI 3a1a4i.
2. Maremaruuna mozens T3. Kpurepiii po3s’s3nocti T3.

3. BigkpuTa Ta 3akpura T3.

4. Metoau noGym0BY MOYATKOBOIO 6a3ucHOro miany T3: qiaroHanbHui METOI; METO
HAWMEHIIIOT BapTOCTI.

5. Merox norenuianis po3s’s3ysanus T3.

6. Io6ynoBa nukiis T3.

7. Po3B’si3yBanns Bigkputoi T3.
IpakTnyne 3auqarTs 6 - 7.
Tema: 3aga4i HiJIoYHCI0BOrO JHIHHOIO NPOrpaMyBaHHs TA METOAH iX PO3B’sI3yBaAHHS.

1. IMocranoBka 3amayi HiOYKCIOBOrO JiHiHOrO Mporpamysanns (3LIJII).
2. Po3p’sa3yBanns 3LJIIT metogom ["'omopi.

3. Pose’s3yBanns 3LIJITT meTogoM “BiTOK i Mepex™.

4. 3amaya Mpo NpU3HAYEHHS.

5. 3ajava npo KOMiBOsLKEpA.

HpakTnyne 3anarrs 8.
Tema: OcHOBM ITMHAMIYHOIO POTrPAMYBaHHS.

. [loctanoBKka 3a1a4i JMHAMIYHOTO TPOTPaMyBaHHSI.

. Meronu po3B’s13yBaHHs 3a/1a4 AMHAMIYHOTO IIPOrpaMyBaHHS.

. Ilpuknaan 6araToKpOKOBUX MPOLIECIB.

. Ines metony nuHaMiyHOTO pOTrpaMyBaHHS.

. [Ipuauun ontumMansHOCTI bennmana.

. ANropuTM pO3B’sI3yBaHHS 33/1a4 JUHAMIYHOTO IPOTpaMyBaHHs.

. Moziens onTUMaIbHOTO PO3MOALTY (PIHAHCOBUX PECYpPCiB Mk 1HBECTULIIMHUMHUIIPOEKTaMH.

OO NPk~ W~

. Mozienb onTUMaibHOT 3aMIHU YCTaTKyBaHHS.

IIpakTuyne 3ansarra 9.
Tema: Po3p’si3yBaHHs1 3a1a4 HEJIIHIHHOTO0 MPOrpaMyBaHHs.

. [locranoBka 3a7aui HENMHIKHOTO MTPOrpaMyBaHHs Ta ii XapakTepHi 0COOJIMBOCTI.
. 'eomeTrpuuna intepnperanis 3HII.

. OCHOBHI BHIM 3a/1a4 HEJIIHIHHOTO IPOrpaMyBaHHS.

. Metoau po3s’sizyBanHs 3HII. Merox MuokHUKIB Jlarpanxa.

. 3a/1a4l BUMYKJIOTO MPOTpaMyBaHHSI.

. 3a/1a4i KBaApaTUYHOT' O MPOTpaMyBaHHS.

NN kW~

. HpI/IKHaIlHC BUKOPUCTAHHA MCTOAY MHOKHHKIB Harpaana.

IIpakTnune 3ansarra 10 - 11.
Tema: MogeJii ynpas/iHHs 3al1acaMu.

1. 3aranpHa mocTaHOBKA 3amadi.
2. Mogens ynpasIiHHS 3allacaMy IIPH MUTTEBOMY HocTadanHi. Gopmyia Vincona.
3. Moenb piBHOMIPHOTO TOCTAYaHHS.

4. Mogens ynpasJliHHS 3a11acaMu, 110 BPaXOBY€ BUIIAAKOBUI XapaKTep CIIOKUBAHHS.
Mopenb BUIIaJKOBOIO TOMHUTY.

5. YMmoBa pocratHocTi cTpaxoBoro 3amacy. OIiHKa 0O0CATY CTPaxoBOIO 3amacy 3aJI0IOMOTIOK)
¢bynkuii Jlamaca.

6. Mozenb yIpaBiiHHS 3aracaMu, 10 BPaXOBY€ PO3PUB IIiH.

IIpakTnyne 3ansarTa 12



Tema: MopaeJi Ta MeTOIHM MepeskeBOl ONITHMI3auii.

1. HousTrs rpada Ta Mmepexi.

2. Marpuune npeacrasiaeHss rpada.

3. IMo6ynoBa rpada MiHIMAaILHOI JOBKHUHU. AJITFOPUTM ONITUMI3aLlil CIIOIy4eHb BEpIIMHTpada.

4. IobymoBa ONTUMAIEHOTO MApLIPYTY HA MEPEKi. AJTOPUTMH BH3HAYEHHSIHANKOPOTILOIO IISAXY
(Hetikerpu ta droiiga).

5. Po3B’s3yBaHHs 33/1a4 Ha aHAJIi3 MAKCUMAIbHOI TPOITYCKHOT 3IaTHOCTI MEPEKi.

6. Teopema ®opa-DankepcoHa PO MAKCUMAILHHUIA IOTIK B MEPEKi.

IIpakTuune 3ansarra 13.
Tema: MoaenroBaHHSI CHCTEM MAacOBOIr0 00CJIyrOBYBaHHS.

1. OcnoBHi 3aaui MacOBOro 0OCITyrOBYBaHHS.
2. Onuc cucremu (CMO).

3. MozenmoBanHs 00CTyrOByBaHHS B CHCTEMI.
4. Ocnosni xapakrepuctuku CMO.

HpaxkTnyne 3ansarrs 14.
Tema: IrpoBe Moe1I0BaHHS.

1. Ipeamer Ta ocHOBHI MOHATTS Teopii irop. Knacugikauis irop.

2. OnruManbHUH PO3B 30K B irpax JABOX 0Ci0 3 HYJILOBOK CYMOIO.

3. 3mimani cTparerii.

4. Poss's3anns irop 2*m.

S. PosB's3anHs irop n*2.

6. 3BezeHHs 3a1a4 TeOPii irop 10 3a1a4 JiHIHHOTO IPOrpaMyBaHHS.
IIpakTnune 3ansarra 15.

Koumponvna poboma.

6. Camocriiinoi po6ora cTyaenTiB.

CawmocriifHa poO0Ta CTyIEHTIB nepedoavyae BUKOHAHHS 000B'SI3KOBUX 1H/IMBIyaIbHUX 3aB/IaHb,
AKi MICTATh 3aJa4i 3 KOXKHOi TeMHU. 3aBJaHHA UISI CAMOCTIHHOI poOOTH BUKOHYIOTHCSI CAMOCTIHHO
KOXXHHUM CTYJEHTOM 3T1/IHO 3 pO3MOALJIEHNX BapiaHTIB Ta METOJUYHUX PEKOMEHaIliil.

[Ipy BUKOHAHHI CaMOCTIHHOI POOOTH CTYJIEHT MOXKE BHKOPHCTOBYBAaTH MiJIPYyYHUKH Ta
KOMIT'FOTepHY TeXHiKy. OLIHIOBaHHS CaMOCTIHHOT poOOTH CTYJEHTIB mnepeadadae BU3HAYEHHS PIBHS
TEOPETUYHMX 3HAaHb Ta IPAKTUYHHUX YMiHb 1 HABUYOK PO3B'3yBaHHS KOHKPETHHUX 3a/1a4 MMicJIsl BUBYSHHS
MIEBHOT 3aBEPILIEHO] YaCTUHU HaBYAJIbHOTO MaTepialy 3 HaBYaJbHOI TUCIUIUIIHUA (3MICTOBOTO MOJTYJIS).
Taxe o1iHIOBaHHS MPOBOIUTHCS JIBIUi 32 CEMECTP IMiCIIsl BABUCHHS BIAMOBITHUX TEM 3MiCTOBOTO MOTYJIsI
«JIinifine mporpamyBaHHS» Ta 3MicToBOro Moxayns «HemiHiliHe mporpamyBaHHS. YTpaBiIiHHS B
OpraHizalifHUX CUCTEMax» KOKHA 4YacTWHA 3aBJlaHb CaMOCTIIHOI poOOTH HaBYaIbHOI AMCUUIUIIHU
ominroerses Big 1 mo 100 OamiB 3ameXHO Bi KIJIBKOCTI BHKOHAHHX 3a7a4, MOBHOTH BHKOHAHHS,
KUTBKOCTI JOMYIIEHUX TOMUIIOK/

KpuTepii oriHIOBaHHS YaCTHHU 3aBJIaHb CAaMOCTIHHOT poOOTH:

90 - 100 GamiB - yci 3aBmaHHS BHMKOHAHO BIpHO, HAaBEJCHO TEOPETHYHE OOIPYHTYBaHHS
PO3B’s3KiB, HABEJICHO BUCHOBKH 11010 OTPUMAHUX PE3yJIbTaTiB O0YNCIICHB;

75 — 89 GamiB - yci 3aBJaHHS BUKOHAHO BHKOHAHO, JOIYCKAIOTHCS HE3HAUHI MOMWJIKH IPH
PO3B's13aHHI MPAKTHYHUX 3aB/IaHb, HHEJIOCTATHHO OOTPYHTYBaHHI pe3yJIbTaTh OOYNCIICHb;

60 - 74 Ganu - 3aBHaHHs BUKOHAHI 13 IOMUIKAMH a00 JIMIIE YaCTKOBO BUKOHAHI 3aBIaHHI;

1 - 59 GaniB - oOcsAT BUKOHAHHS 3aBIaHb HHU3bKUH, MPHUITYCKAETHCS 3HAYHUX ITOMHUJIOK Y
po3paxyHKax IpU PO3B'A3aHHI NPAKTUYHUX 3aBJaHb poOOTH, BIACYTHE OOIPYHTYBaHHs pe3yJbTaTiB
00YHCIIEHB.



3aranpHa OLIHKA 32 CaMOCTIHHY pOoOOTY BH3HAYAETHCS SIK CepeTHE apU(PMETUUHE JIBOX OLIHOK
OTPMMAHMX MiJ Yac OI[IHIOBaHHS Pe3yJbTaTIB CaMOCTIHHOT poOOTH CTYACHTIB Yy BIAMOBITHOCTI 0
3MICTOBHX MOAYJIB JUCHUIUTIHU.

7. TPeHiHT 3 TUCUMILTIHH

Tematuka tpeHinry: "Ilpakmuune 3acmocyeanus memooie onmumizayii Onsa GuUpPiuIeHHA
peanvrux 0iznec-3a60aHs"

Meta TtpeHinry: HaBuuTH CTYyJEHTIB 3aCTOCOBYBaTH METOAM OINTHUMI3alii Ta MOCHIIKEHHS
orepariii ans BUpILIEHHS NPAKTUYHUX 3aBJlaHb, BUKOPHCTOBYIOUM CydacHI HporpamHi 3aco0u
(mampuknan, Excel Solver, Python 3 6i6miorekamu SciPy, PuLP, abo MATLAB).

MeTtoauka mpoBeICHHS TPEHIHTY:

Bcerynna gactuHa:
1. KopoTke y3araJbHEHHs OCHOBHHX METOJIIB ONTHMI3alii (JIiHIMHE NporpaMyBaHHS, HENiHIHHE
porpaMyBaHHs, TPAHCIIOPTHI 3a71a4i, METO/IU T'JIOK Ta MEX TOIIO).
2. Ornsn nporpaMHUX IHCTPYMEHTIB Ui pealtizailii MeTO/1B ONTUMI3allii.

[IpakTuHa yacTuHa:
1. CryaeHTy mpauoTh HaJl TPAKTUYHUMU 3aBJIaHHSMU B MalIUX rpymnax (mo 3-4 ocobn).
2. KokHa rpyna oTpuMy€ 3a/aqy 3 peaJbHOr0 JKUTTS, Ky MOKHA BHPIIIATH 32 JOMOMOTOI METOJIB
ontuMizamii. BoHn MaroTh po3poOuUTH MaTeMaTUYHy MOJEINb 3ajadi, BUPIIIUTHU ii Ta IHTEpIpETyBaTU
pe3yabTaTH.

OO6roBopeHHS pe3yibTaTiB:

1. Ilpe3enTarist pilieHp Bii KOXKHOI TPYTIH.
2. OGroBopeHHs CKIAAHOCTEH, 3 IKUMHU CTUKAJINCS CTYJEHTH, Ta CIIOCO0IB 1X MO0IaHHS.

3asoannn ona cmyoenmie (na eubip manoi zpynu):

3anayva 1. 3agaua 3 IuTaHyBaHHS BUPOOHUIITBA.

Hampuknan, kommanis BHpoOJsie 1Ba NPOAYKTH 3 oOMexeHuMHu pecypcamu. HeoOxigHO
MaKCUMi3yBaTu NpUOYTOK, BPAXOBYIOUH OOMEKEHHS Ha CUPOBHHY Ta 4ac BUPOOHUIITBA.

3anava 2: TpancnopTHa 3aaaya.

OnTumizalis HepeBe3eHHs TOBapiB 3 KIAbKOX CKJIAAiB 70 MarasuHiB, 100 MiHIMI3yBaTH
TPaHCIOPTHI BUTPATH, BPaXOBYIOYH 0OMEKEHHS Ha KIJIbKICTh TOBApIB y CKJIaJax 1 MOMUT Mara3uHis.

3anaua 3: 3agaua npo 3aBanTaxeHHs (knapsack problem).

€ oOMexeHUIl BaHTaXHUN HPOCTIp 1 KUIbKAa THUIIIB TOBapiB 13 PI3HOIO BApTICTIO 1 Barolo.
[ToTpiOHO MakcuMi3yBaTH BapTIiCTh 3aBaHTAXEHUX TOBApiB, HE NEPEBUIILYIOYH OOMEXEHHS 110 Basi.

3amaua 4: MepexeBuil ananiz. OnTuMizallis JOTICTUYHOI MEpPEeXl KOMIAaHii, 10 BKIIOYAE
MiHIMi3aIlil0 Yacy JIOCTaBKU TOBApPiB 3 KUIBKOX MYHKTIB BIATPABICHHS /10 KIHIIEBUX CIIOKUBAYiB.

8. Meroau HaBYaHHA
VY HaBuaJgbHOMY TMPOIECI 3aCTOCOBYIOTHCA: JIEKIll, MPAaKTHUYHI Ta IHAWBIAyadbHI 3aHITTS,
KOHCYJIbTAIlil, caMoCTiiiHa po0oTa, podoTa y rpyrnax, METOAM OMUTYBaHHS, TECTYBaHHS, MOJICITIOBAHHS
MPaKTUYHUX CUTYyallH, pedepyBaHHs, BAKOHAHHS 1HAMBIAYyalIbHUX 3aB/IaHb, MIATOTOBKA 1 IPE3EHTALlIS
MIPOEKTIB.

9. 3aco0m oLiHIOBAHHS TA METOAH ICMOHCTPYBAHHSA Pe3yJIbTATIB HABYAHHA
B mpomeci BuBUeHHs nucnuiuiiHd «MeTonu omTuMi3zallii Ta JOCHIKEHHS Omepartii»
BUKOPHUCTOBYIOTHCSI HACTYMHI 3acO0OM OI[IHIOBAHHS Ta METOAHM JIEMOHCTPYBaHHS pPE3yJbTaTiB
HaBYAHHS:

- TIOTOYHE OMUTYBAHHSI,
- MOJyJbHE TeCTyBaHHS Ta OMMUTYBAHHS;
- OIIHIOBAHHS PE3yJIbTATIB CAMOCTIHHOI poOOTH;
- KOHTpOJIbHA po0OO0Ta;
- OLIHIOBaHHS BUKOHAHHS 3aBJIaHb IiJ] 4aC TPEHIHTY;
- eK3aMEH.
10. Kpurepii, popMu moTOYHOT0 Ta MiZICYMKOBOI0 KOHTPOJIIO



[TincymkoBwmii 6an (3a 100-0anbHOI mIKanow) 3 auciuIuTia «MeTonu onTuMmizamii Ta
JMOCTIPKEHHST Omepalliil» BU3HAYAETHCS SIK CEPEIHHO3BAKEHA BEIMYWHA, B 3aJECKHOCTI BiA
MUTOMOI Barv KOXKHOI CKJIAZ0BO1 3aJIKOBOTO KPEIIUTY:

MopnynpHUl KOHTPOJIb 11O
3MICTOBOMY MOJYJIO 1

3aHATh (Temu 7 - 11).
MonynbHUN KOHTPOJIb 10

3MiCTOBOMY MOJYJIIO 2.

Monayas 1 Moayasb 2 Moayasb 3 Monyasb 4 Monyas 5
10% 10% 10% 10% 5% 15% 40%
IToToune Monaynsau | Ilotoune | Monynenu | Tpeninru CamocriitHa Ex3amen
OIIHIOBaHH | W KOHTPOJIb | OI[IHIOBAHH " pobota
s s KOHTPOJIb

O11iHKa 3a [IOTOYHE O1iHKa 3a IOTOYHE Or1iHKa, O1iHKa, 1. Teopernune
OIIIHIOBAaHHS BU3HAYAETHCS OIIIHIOBAHHS OTpUMaHa OoTpUMaHa nuTtaHHs — 40
AK cepeiHe apu(PMEeTUYHE 3 |BUSHAYAETHCS SIK CEpeAHE| IIiJT 4ac 32 BUKOHAHHS 0
OLIIHOK, OTPUMAHUX IIiJ] Yac | apu()METUYHE 3 OLIHOK, | TPEHIHTY camocrtiitHoi | 2. JIBi 3amaui

3aHATH (TemH 1- 6). OTPUMAaHMX IIiJT 9ac poboTu o 30 GaniB

Oyinka 3a nomoure onumy6anHs BU3HAYAETHCA K CEPEHE apU(PMETHYHE 3 OLIIHOK,

OTpUMAaHHX 3a BUKOHAHHSA Ta 3aXUCT MPAKTHUYHUX pO6iTI

90-100 GatiB - CTYACHT y IIOBHOMY 00CSI31 BOJIOJIi€ HABYAJILHUM MaTepiaioM, HEOOX1THUM JJIsI
BUKOHAHHS TEOPETUYHUX Ta MPAKTHYHUX 3aBJIaHb, BIJIBHO Ta apIYMEHTOBAHO PO3KPUBAE 3MICT

BUKOHAHUX 3aB/aHb, A€ MIPABWIbHI BIIITOBII HA TCOPETHYHI TUTAHHS.

75-89 6aniB - CTYACHT IOCTaTHHO BOJIOJII€ HABYAIILHUM MaTepiaaoM, HEOOX1THUM IS
BUKOHAHHS TEOPETUYHUX Ta MPAKTUYHUX 3aBJaHb, ApT'YMEHTOBAHO PO3KPUBAE 3MICT BUKOHAHUX
3aBJ/laHb, aJie JOIMyCKaE OKpeMi HECYTTEBI HETOYHOCTI Ta HE3HAUH1 IOMUJIKY MIPH po3’sI3yBaHHI 3ajad,
poboTH 0hOPMIIEHO 3TiAHO BUMOT;

65-74 Ganu - CTYJIHT B LILTIOMY BOJIO/Ii€ HABYAJILHUM MaTepiajioM, HEOOX1THUM JJII BUKOHAHHS
TEOPETUYHHX Ta MPAKTUYHUX 3aBJIaHb, BUKJIAJa€ OCHOBHUH 3MICT BUKOHAHUX 3aBJIaHb, TOITyCKAIOUN
IIPU IIbOMY OKPEMI CYTTEBI HETOYHOCTI Ta IOMUJIKH, POOOTH OPOPMIICHO 3 TOPYIIEHHSMH BUMOT;

60-64 Ganu - HE B TOBHOMY 00cs31 BOJIO/II€ HABYAJILHUM MaTepiaioM, pparMeHTapHO BUKOHYE
3aBJJaHHs Ta PO3B’s3ye€ 3a/1adi, JOMYCKAOUU MPHU IbOMY CYTTEBI HETOYHOCTI Ta IOMUJIKH, POOOTH
0(OpMIIEHO 3 TOPYILIEHHSIMH BUMOT;

1-59 6aniB - He BOJIOJII€ HABUAIBHUM MaTepiajioM, poOOTH 0(hOPMIIEHO 3 TPyOUMHU
MOPYLIEHHSAMHU BUMOT a00 HE MPECTABICHO.

Oyinka 3a mpernine BU3HAYAETHCS K CepeTHE apu(PMETHUHE 3 OLIHOK, OTPUMAHUX 3a
BUKOHAHHS 3aBJJaHb TPEHIHTY:
90-100 6amniB - y moBHOMY 00Cs31 BOJIOJ[i€ HABUAIBHIM MaTepiaioM, CAaMOCTIIHO Ta
apryMEHTOBaHO HOT0 BUKOPHUCTOBYE I1J] YaC BUKOHAHHS 3aBJaHb TPEHIHTY, BUSBIISIE TBOPUUH MiAX1]
710 BUKOHAHHS 3aBJaHb, BAKOPUCTOBYE PAlllOHATbHI HUIAXU PO3B’A3aHHS MOCTABICHUX MPOOIIEM;
75-89 6aiB - AOCTaTHHO MMOBHO BOJIOJI€ HABYAJILHUM MaTepiajioM, ajie Py BUKOHAHHI1

OKpEMUX 3aBJlaHb TPEHIHTY HE BHCTAa4Ya€ JOCTaTHHOI apryMeHTallil 1oro BUKOPUCTAaHHS,

JIOMYCKAIOThCS TIPU IIbOMY OKpeMi HECYTT€BI HETOUHOCTI Ta HE3HAUHI TOMUJIKH, 3arajloM BUSIBIISIE
HIIIATUBY Ta TBOPYMI IMIIX1]] IO BUKOHAHHS 3aBJ/IaHb,
65-74 Ganu - B IIUIOMY BOJIOJII€ HABUAJIBHUM MAaTepiajioM Ta 3arajaoM Horo BUKOPUCTOBYE MpHU
BUKOHAHHI 3aBJJaHb TPEHIHTY, ajie 6e3 rIMUOOKOro BCEOIYHOr0 aHali3y Ta OOrpyHTYBaHHS,
JIOITyCKAIOUH MPH LIbOMY CYTTEBI HETOYHOCTI Ta IIOMHJIKH, B OKPEMHUX MOMEHTAaX BUSBIISIE TBOPUUIA
MiAX1a 70 BUKOHAHHS 3aBIAAHb;
60-64 6anu - He B TOBHOMY 00CsI31 BOJIOJIi€ HABYAJILHUM MaTepiaioM, (PparMeHTapHO HOTo
BUKOPUCTOBYE, 3aBJJaHHsI TPEHIHT'Y BUKOHYE, JOIMYCKalO4YH IIPU I[bOMY CYTTEBI HETOUHOCTI, HE BUSBJISIE
TBOPYOT'O MiIXOY /10 BUKOHAHHS 3aB/IaHb;
1-59 Ganu - He BOJNOAi€ HABYAIHHUM MaTepiajioM, He PO3KPUBAE 3MICT 3aBJJaHb TPEHIHTY, HE

Oepe yJacTi y KOJEKTUBHUX 3aBJaHHSAX ITi]] 4ac MMPOBEACHHS TPCHIHTY.



Oyinka 3a camocmitiny po6omy BUSHAYAETHCS SIK CepelHE apH(PMETHUHE 3 OLIIHOK, OTPUMAHUX
3a po3po0bJieHe TEXHIYHE 3aBaHHs, HOTO 0pOpMIIEHHS Ta OOTPYHTYBaHHS:

90-100 6aniB - BUKOHaHI 3aBJIaHHS CAMOCTIMHOI pOOOTH MOBHICTIO Bi/IMOBIIAI0OTh
BCTaHOBJICHUM BHUMOTI'aM, MICTATh €IEMEHTH CAMOCTIHHOTO JOCIIIKEHHS, CB114aTh PO BUCOKUI
pIBEHb OITAHYBAaHHS HABYAJIILHOT'O MaTepiajy, CTyJACHT Ha BACOKOMY PiBHI BUSIBIISIE€ TBOPUMHU ITIIX11 10
BUKOHAHHS aBJIaHb;

75-89 GaniB - BUKOHAHI 3aBJaHHS CaMOCTIIHOT poOOTH B OCHOBHOMY BiJIIIOBIJAIOTh
BCTaHOBJICHUM BHMOT'aM, CBIT4aTh PO HAJICKHUI PIBEHb ONIAHYBaHHS HABYAJIHHOTO MaTepiaiy,
CTYZCHT BUSBIISE€ TBOPUMH MiJXi]] 10 BUKOHAHHS 3aBJaHb, aJIe € JesIKi HECYTTEBI HEIOMPAIFOBAaHHS 32
OKPEMHMH 3aBJIaHHSIMU;

60-74 GaiiB - mocTaBJieH1 3aBJaHHs BUKOHAHI1 HA HEJIOCTAaTHLOMY PIiBHI, CBI4aTh MPO
HE/IOCTaTHil piBeHb ONaHyBaHHS HABYAJIBHOT'O MaTepiajy; CTYACHT MPUITYCKAETHC 3HAYHUX TOMHIIOK
NIpY BUKOHAHHI 3aBJIaHb, JIUIIEC B OKPEMUX MOMEHTAX BHSIBIISIE TBOPUYUH MiJXi]] 10 BUKOHAHHS 3aBJIaHb,

1-59 GaniB - 3aBaaHHS MPAKTUYHO HE BUKOHAHI; HOMYIIEH] rpy0i MOMUIIKY IIPU BUPIIICHHI
3aBJIaHb, IO CBIAYMTH PO HU3LKUN PIBEHB OMAHYBAHHS HABYAIHHOT'O MATEpially; CTYICHT HE BUSBIISIE
TBOPYOTO MiIXO/Y JI0 BAKOHAHHS 3aB/IaHb.

Mooynbha koumpoabHa poboma CKIANAEThCS 13 4 3a1a4, 32 MIPABIIIBHE PO3B’sI3aHHS KOKHOI 3
SKUX CTYJIEHT MOX€E OTpUMaTu 25 OalliB.

Ex3ameH - B KOHTPOJIIO, TP IKOMY 3aCBOEHHS CTYIEHTOM TE€OPETUYHOIO Ta MPAKTHUYHOTO
Mmarepiany omiaroerbes Big 0 mo 100 GaniB sik cyma OaiB 3a BUKOHaHI 3aBIaHHs Oiiera.

Ex3amenaniinuii Oijer cKiagaeTbes 13:

* OJTHOIO TEOPETUYHOT'O MUTaHb, IKE OLIHIOETbCA MakcCUMyM y 40 GaiB:

25-40 6aniB - y moBHOMY 00cs131 BOJIOJIi€ HABYAJIbHUM MaTepiajioM, BceOIuHO Ta
apryMEHTOBaHO MOT0 BUKJIAJAE, 1a€ TPABUIIbHI BIJIMOBI/II HA TOJATKOBI 3alIUTAHHS;

15-24 6anu - OCTaTHHO BOJIOJII€ HABYATILHUM MaTepiajioM, ajie P BUCBITICHHI JEIKUX
MUTaHb HE BUCTAYa€ MIMOMHU Ta apryMeHTallii, JOIMyCKalThCs P LIbOMY OKpeMi HeCYTTEBI
HETOYHOCTI Ta HE3HAYHI IIOMHUJIKH;

1-14 GaniB - B LIJIOMY BOJIOZIi€ HAaBYAJIbHUM MaTepiajioM, ajie He B IOBHOMY 00CsI31,
(dbparmenTapHo (6€3 aprymeHTallii Ta 00OrpyHTYBaHHs) HOTO BHKJIA/Ia€, HEJJOCTATHHO PO3KPUBAE 3MICT
TEOPETUYHOIO MUTAHHS, JIOMYCKAIOUHU NP LIbOMY CYTTE€BI HETOYHOCTI, BIAMOBI/Il Ha JOAATKOBI
3aIMTaHHS HEYITKI;

* JIBOX IIPAKTHUYHUX 3a/1a4, 38 BAKOHAHHS IKUX CTYJIEHT MOX€E OTpUMAaTH MakcuMyM 60 OamniB
(30 GamniB 3a KOXKHY 3a7a4y):

25-30 6aniB - y mOBHOMY 00cs131 BOJIOJIi€ MaTepiajioM, MPaBUIIbLHO BUKOHY€ PO3B’I3aHHS
3aB/IaHHS Ta aHAJII3y€ OTPUMaHI Pe3yJIbTaTH, IEMOHCTPY€E CAaMOCTIHHICTh BUKOHAHHS;

10-24 GaniB - y 10CTaTHbOMY 00CSI31 BOJIO/II€ MaTEPiajIOM, IPABUIIBHO BUKOHYE PO3B’A3aHHS
3aBJIaHHS aje JO0MyCcKae HETOUHOCTI a00 He3HAaYHI MOMUJIIKH, (pparMeHTapHO IHTEPIUTYE OTPUMaHI
pe3yabTaTH, IEMOHCTPYE CAaMOCTIHHICTh BUKOHAHHS, B1ICYTHS TTOBHA BiJIIOBI/Ib;

1 - 9 6asniB — He B MOBHOMY 00CS31 BOJIOJII€ MaTepiaioM, HEOOX1THUM JIJIsl pO3B’I3aHHS
MOCTaBJICHO] 3a/1a4i, JIOIMYCKA€ CyTTEBI IOMUIJIKH Ta HETOYHOCTI P PO3B’A3aHHI 3aBJJaHHA,
TTOBEPXHEBO OMHCYE JIHMIIE X1/ PO3B’I3aHHS.

IIIkaja ONiHIOBAHHSA:

3a mkauow | 3a HAUIOHAJIBHOIO
YHiBepcurer IIKAJI0I0 3a mkagow ECTS
90-100 Binminno A (BIZMIHHO)
85-89 B (myxe noOpe)
75-84 Hobpe C (206p0)
65-74 3 ) D(3a10BiIBHO)
60-64 AHOBUILHO E (mocratHno)
35-59 . FX (He3a10BITHHO 3 MOKJIMBICTIO IOBTOPHOTO CKJIIaHHS)
HeszanosuibHO - 0
1-34 F (He3a10BUIBHO 3 00OB'I3KOBUM MTOBTOPHUM KYPCOM)




11. InctpymenTH, 00/1aJHAHHS Ta NPOrpaMHe 3a0e3Ne4YeHHs, BHKOPUCTAHHS SIKHXIIepeadadae
HABYAJIbHA JMCHHUILTIHA

Ne HalimenyBanHs

1. Kowmm’rotepu 3 mnoctynom 10 mepexi [HTeprer

1. Cepenosunic MATLAB, Python
2. ITaker nporpam MS Office
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