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ExoHoMiko-MaTeMaTH4YHI METOIH i MOIeJTi

I'any3b 3HaHb, cIeHiaJbHICTH, OCBITHSI IPOrpamMa, OCBITHIH CTyNiHb

OCBiTHIii CTYIiHbB

bakanasp

CrernianbHiCTh

071 «OO0JIiK 1 OIOAATKYBAHHI»
(umdp i Ha3Ba)

OcaiTHs porpama

«O0IiK 1 ayuT»
(Ha3Ba)

XapakTepUCTHKA HABYAJIbHOI AU CHMILIIHI

Bun O00B’a3K0Ba
3aranpHa KiJIbKICTh TOIUH 120
Kinbkicth kpenutiB ECTS 4
KinbkicTh 3MICTOBUX MOMYIiB 2
KypcoBuii mpoekt (po6oTa) (3a HassBHOCTI) -
®opMa KOHTPOITHO Ex3amen

IHoxa3HMKH HABYAJIBHOI AMCHHUILIIHY JJI5 ICHHOI Ta 32049HOI ()OPM HABYAHHA

neHHa (opMma HaBYaHHS | 3a04Ha opMa HaBYAHHS
Kypc (pik miaroroBku) 3 2
Cemectp 5 4
Jlekuiligi 3aHsaTTs 15 ron. 6 rox.
[TpakTuyHi, cCeMiHApChKi 3aHATTS 30 rox. 4 ron.
JlaGoparopHi 3aHATTA - -
CamocriiiHa po6ora 75 rog. 110 rox.
[nnuBiMyanbHi 3aBaaHHS - -
KinbKicTh THXKHEBUX ayTUTOPHUX
TONIWH JUTSI ICHHOT (POpPMU HaBYAHHS 3 )

2. MeTa, 3aBJaHHS TAa KOMIIETEHTHOCTI HABYAJIBLHOI AU CIMILTIHI




OcCBITSIHChKA JiSTBHICTh KOXHOTO 3aKJIaJy BHINOI OCBITH CIPSMOBAaHA Ha TMiATOTOBKY
TakuX (paxiBiiB, AKi O MOTJM IIBUAKO AJaNTYBAaTUCh B pealbHUX YMOBAaX Ta 3aCTOCOBYBATH Ha
MPAKTHII TEOPETUYHI 3HAHHS, OTPUMAHI ITiJl YaC HaBYaHHs. Y CUCTEMi €KOHOMIYHOTO HAaBYaHHS
MICIIE €KOHOMIKO-MaTEeMaTHYHUX METOJIIB 1 MOJCJICH SIK TUCHIUILTIHU OOYMOBIICHO ii pOJUTIO Y
HAyKOBIH Ta MPaKTUYHIN JiSTILHOCTI CYCITIJIbCTBA.

Memoro BUBYCHHS HABYAIBHOI JUCHUIDTIHU «EKOHOMIKO-MaTeMaTrudHi METOOM 1 MOAET» €
dbopmyBaHHS y MaiiOyTHIX (DaxiBIliB TECOPETHYHUX 3HAHB 1 KOMIIETEHTHOCTEH MO0 MPUHIUIIIB 1
IHCTpYMEHTapir0 MOOY/IOBU EKOHOMIKO-MAaTeMaTHYHUX MOJeJiel, METOMIB iX pO3B’sI3aHHs Ta
BUKOPHUCTaHHS JUIsl OOTPYHTOBAHOT'O MPHIHATTS YIIPABIIHCHKUX PIllIEHh B pEAIbHUX YMOBAX.

3agdanna HaBYATHHOI AUCIUILTIHY, 10 MAaIOTh OyTH BUPILICHUMH Y TIpOIIeCi i1 BUBUCHHS:
- 3aCBOEHHS CTYICHTaMH CKOHOMIKO-MaTeMaTWYHUX METOMIB 1  MojeneHd, 1o

BUKOPHCTOBYIOTBCS JIJISl aHAJI3y CKJIAIHUX EKOHOMIYHHUX MPOIECIB;

- ONaHyBaHHS NPAKTUYHUMHU HABUYKAMHU MMOOYIOBH €KOHOMIKO-MaTeMaTHYHHX MOJEINICH Ta

METOJIB 1X PO3B’sI3aHHS;

- HalOyTTd  HAaBUYOK  IHTEPHpPETYBAaHHS  pE3ylbTaTiB  E€KOHOMIKO-MaTeMaTHYHOTO

MOJICTTIOBaHHSI, iX 3aCTOCYBAHHS ISl IPUHHSATTS OOTPYHTOBAaHUX YIPABIIHCHKUX PIlLICHb.

Haboymm:sa xomnemenmuocmeii:

inmezpanvna komnemenmuicmey (IK): 31aTHICTH pO3B’S3yBaTH CKJIAJHI CICIiali30BaHI
3aBJIaHHs Ta MPaKTH4HI TpodiieMu y cdepi 00Ky, ayauTy, aHali3y Ta OMOAATKyBaHHS B MpoLEeC]
npodeciiiHol AisUIBHOCTI, 1110 Nependadae 3acTOCyBaHHS T€Opil Ta METO/IB EKOHOMIYHOT HayKH 1
XapaKTepU3y€eThCsI KOMIUIEKCHICTIO i HEBU3HAYEHICTIO YMOB

- 3azanovni komnemenmuocmi (3K):
3K 1. 31aTHICTh BUUTHUCS 1 OBOJIO/IIBATA CYyYaCHUMH 3HAHHSIMH.
3K 2. 3natHicTh 10 a0CTPAKTHOIO MUCIIEHHS, aHANI3y Ta CHHTE3Y.
3K 8. HaHHSA Ta PO3YyMiHHS IPEeIMETHOL obnacrTi Ta PO3YMIHHS
npodeciiHOol AISTBHOCTI.
3K 11. HaBuukn BUKOPUCTAHHS Cy4aCHUX 1H(hOopMaIIHHUX CUCTEM 1
KOMYHIKaI[IHHUX TEXHOJIOTIH.
3K 13. 3garHicTh mpoBeeHHs TOCIiKEHb Ha BIANOBIAHOMY PiBHI.

gaxosi (cneuianovni) komnemenmuocmi (PK):

DOK 1. 31aTHICTD JOCITIIDKYBaTH TEHAEHIIT PO3BUTKY E€KOHOMIKH 3a
JIOTIOMOT OO IHCTpyMEHTapito Makpo- Ta MIKPOEKOHOMIYHOTO aHanizy,
pobutu y3arajabHEHHs CTOCOBHO OLIIHKH pOsIBY OKpEeMUX SIBUILI, AK1

BJIACTHBI Cy4aCHUM IPOIECaM B €KOHOMIIII.

OK 2. BukopucroByBaru MaTeMaTUYHUI IHCTpYMEHTapii JUTS



IOCIIIDKEHHS COIL1aJIbHO-EKOHOMIYHUX MIPOIIECIB, PO3B’sSI3aHHS
MPUKJIATHUX 3aB/IaHb B chepi 00Ky, aHai3zy, KOHTPOJIIO, ayJIuTy,
OTIOJIaTKYBaHHS.

IIpozpamnui pesynomamu nasuanns (IIPH):
[IPH 1. 3saru Ta  poO3yMITH  €KOHOMIYHI  Kareropii, = 3akOHH, IPUYHHHO-
HACHMiAKOBI  Ta  (yHKIIOHAJbHI  3B’S3KM, SIKI  ICHYIOTB  MDK  IpolecamMm  Ta
SBUIIAMU Ha PI3HUX PIBHIX €KOHOMIYHUX CHCTEM.
I[1PH 14. Bwmitu 3aCTOCOBYBAaTH €KOHOMIKO-MaTeMaTH4H1 METOIU B
00paHiii mpodecii.
ITPH 15. Bononitu 3araJibHOHayKOBUMU Ta CrieniaJbHIMHU METOAaMU
JIOCIT1KSHHS COIIaTbHO-€KOHOMIYHHIX SIBUILL i rOCIOJAPChKUX

MIPOIIECIB Ha MiIPHUEMCTBI.

I[1PH 18. AmHanizyBaru PO3BHTOK CHCTEM, MoJeJIen i METO/IIB
OyXTanTepchbKOTo 00Ky Ha. HaIlOHATBEHOMY Ta M1)KHAPOJTHOMY
piBHSIX 3 METOO OOrpyHTYBaHHS JOLITBHOCTI ix 3arpoBaKEHHS Ha
MiTPUEMCTBI.

3. IIporpama Ta  CTPYKTYypa HaBYaJbHOI  JAMCHUILUIIHK  JJI4

NMOBHOI'0/CKOPOY€HOI0 TePMiHY Je€HHOI/3204HO0I ()OPMH HABYAHHS

3microBuii Moayab 1
MogeJi i MeToau JiHiliHOro IporpamMmyBaHHs B cepi 00iKy,

ayIuTy Ta ONOAATKYBAHHS

Tema nekyiunozo 3anammsa 1. Konyenmyanvni acnekmu mamemamuunozo
MOOeNI06aHHA eKOHOMIKU

CyTHITP MOJENIOBaHHS SIK METOAY HAyKOBOTO Mi3HaHHJ. MaremaTHuHe MOJIENIOBAHHS
€KOHOMIKH, Horo ocoOnuBocTi 1 npuHUMnU. Krnacudikamiss eKOHOMIKO-MaTeMaTUYHUX MOZEIeH.
Etanm  eKOHOMIKO-MAareMaTMYHOIO  MOJIEIIOBAaHHS. PO3BHTOK  METOHOJIOTII  €KOHOMIKO-
MaTeMaTHIHOTO MOJICITIOBAHHS.

Tema 2. Tiniiini onmumizayiani ekonomiko-mamemamuyni mooeui ma memoou.

3amaya JiHIMHOTO TporpaMyBaHHsA Ta ii ocoOnuBocTi. ExoHOMiuHa Ta reoMeTpuyHa
IHTEpIpeTalis 3a/1adi JIHIHHOTO MpOorpaMyBaHHs. 3arajbHa 3a/ada JIHIHHOTO IMpOrpaMyBaHHS.
®dopMmu 3amucy 3aaadi JiHIHHOTO NporpamyBaHHsa. CTaHmapTHA Ta KaHOHIYHA 3a/1a4l JIIHIHHOTO
nporpaMmyBaHHs. MeToau po3B’si3aHHS  3a/adi  JIHIKHOTO MporpamyBaHHS: TpadiuHuii,

CHUMILIEKC-METO/I, METOJ] IUTY4YHOro Oas3ucy. BHKOpUCTaHHS NpOrpaMHUX MPOAYKTIB IS



PO3B’s3aHHS 3a/1a4 JIIHIHHOTO MPOTpaMyBaHHS.

Tema 3. Teopia 06oicmocmi ma ananiz AiHIHUX MoOeell ONMUMIZAUINHUX 3a0aY.

JIBoicTa 3a/1a4a JIiHIHOTO MporpaMyBaHHs, ii ekoHOMIYHA iHTepnpeTaiis. [IpaBuia modynosu
JIBOICTUX MoJeel onTuMizamiitHux 3amad. OCHOBHI TeopeMH NBOicTOCTI. [[BOICTI OINIHKH, iX
3MICT, BJIACTHUBOCTI Ta NPAaKTUYHE 3aCTOCYBaHHS. AHAJI3 YYTIMBOCTI PO3B’S3KIB 3a1ad
JTIHIMHOTO TporpaMyBaHHs. BHKOpUCTaHHS NPOrpaMHHUX NPOAYKTIB [UIS 3aCTOCYBaHHS TeOpii

JIBOICTOCTI B JIIHIHHOMY MPOTpaMyBaHHI.

Tema 4. Tpaucnopmua 3aoaua.

[TocranoBka 3ajga4i, €KOHOMIYHHMIA 3MICT 1 METOIM pO3B’SI3aHHS TPAHCHOPTHOL
MOJIeITi. 3aKPHTI Ta BIIKPUTI MOJEII TPAHCIIOPTHOT 3a7a4i. MeToau moOyJOBH MOYaTKOBHX
IUTaHIB. AJITOPUTM PO3B’SI3aHHS 3aKPUTOI TPAHCHOPTHOI 3ajadi. bararonponykToBi 3amayi.
[TpakTHuHi acreKTH BUKOPUCTAHHS TPAHCIOPTHUX 3a/]a4. BUKOpUCTaHHS MPOrpaMHUX

3ac00iB 151 pO3B’sI3aHHS TPAHCIIOPTHOI 3a/1a4i.

3micToBuii MOAYJIb 2
Mopneuti i MeToaH HeJIIHIHHOI0, CTOXaCTHYHOI0 TAa JUHAMIYHOIO IPOrpaMyBaHHs B cdepi

00J1iKYy, ayIUTy Ta ONMOJAATKYBAHHSA

Tema 5. Heniniitni onmumizayiitni eKOHOMIKO-MamemMamuyHi mooesi ma Memoou.

OO6nacTh 3aCTOCYBaHHS HENIHIMHMX ONTHUMI3alIMHUX MOJAeNell B eKOHOMIIll. 3aranabHa
3a/7laya HeJIHIHHOro mporpaMmyBaHHs. [eomeTpuuyHa iHTepoperauis 3ajadl HEJiHIHHOTO
nporpamyBaHHs. Kiiacu 3aaa4 HeniHiiiHOrO nporpamyBaHHsa. OCHOBHI TPYIHOILI PO3B’S3yBaHHS
3aJay HesiHifHOro mnporpamyBaHHs. Kinacnynuit merox onrtumizamii. MeToJ MHOXHHUKIB
Jlarpanxka. ExoHomiuHa iHTepmpetaliss MHOXHUKIB Jlarpanxka. [IOHATTS Mpo OMyKIICTh Ta
YTHYTICTh QyHKLIA. Moneni onmykioro nporpamyBanHs. @yHkmist Jlarpamka Ta i1 CiZyIOBI TOUKH.
Mertonu pimeHHs 3a7a4 OIMyKJIOro nporpamyBanHs. KBanparnane mporpamyBanHs. [loctaHoBKa
3a1ayl  KBaJpaTHYHOTO TPOTpaMyBaHHA. MeToAM pPO3B’SA3yBaHHSA 3a/ad  KBaJAPaTUYHOTO

porpaMyBaHHS.

Tema 6. Cmoxacmuuni 3a0aui onmumizauii

[TonsaTrss mpo croxacTuyHe mporpaMmyBaHHs. OO6JIacTh 3aCTOCYBaHHSI CTOXAaCTUYHOTO
nporpaMmyBaHHs B eKoHOMiIi. OcoOIMBOCTI MareMaTW4yHO! MOCTAHOBKHM 33Jad CTOXaCTUYHOIO
nporpamyBaHHa. OJHOeTamHi 3ajadi CTOXAaCTHYHOTO MporpamyBaHHs. JlBoeramHi 3ajaui

CTOXACTHUYHOTI'O ITPOrpaMyBaHHH.



Tema 7. lunamiuni 3a0aui onmumizayii

[ToHATTS Ta MOCTAaHOBKA 3aJa4i JUHAMIYHOTO mporpamyBaHHs. OcCOOIMBOCTI Mojeni

JUHAMIYHOTO MpOrpamMyBaHHs. 3aCTOCYBaHHS METOJIB JUHAMIYHOTO IPOTPaMyBaHHS JUIS

PO3B’s13Ky eKOHOMIUHUX 3aaa4. [IpuHiun ontumanbHocTi bemiMana. Alroputm po3B’si3Ky 3a1au

JUHAMIYHOTO TIPOrpaMmyBaHHsa. MeToa (pyHKIIIOHAIbHUX PIBHSHbB.

CTpykTypa HABYAJBHOI JUCUUILIIHA

Kinexicte roguu

JneHHa Gopma

3ao04Ha hopma

Hassu mozyimis 1 Tem E g y TOMY YHCII g y TOMY YHCITi
g Ei 1 n | mab | iHg | cp é 1 n | mab | iHg | cp
1 2 3 4 5 6 7 8 9 |10 | 11 |12 | 13 | 14
3micToBuii MmoayJnb 1
Mopueuti i MeToaH JIiHIIHOTO IpOorpamMyBaHHs B cdepi 00.1iKy, ayIuTy Ta ONOJAATKYBAHHS
Tema l.
KonnenryanbHi
aCIIEKTH MaTeEMAaTU4YHO 1 6 1 1 ) ) 4 9 - ) ) ) 8
ro MOJIEJIIOBaHHS
E€KOHOMIKHU
Tema 2. Jlinitiui
OTITHMISALUHTI 23|24 |3 | 7 |-| - |42 1|1]- |- |18
C€KOHOMIKO-MaTeMaTu4
H1 MOJEIl Ta METOIU
Tema 3. Teopis
JBOICTOCTI Ta aHal3 | 4-5 | 16 | 2 4 | - - 10 | 18 | 1 1 - - |16
JMHIAHAX Mozelen
ONTHUMI3AIIHUX 33724
Tema 4. Tpamcmoptha | 6.7 | 14 | 2 [ 2 | -| - |10 13| 1 | - | - | - |12
3a/1a4a
Pa3zom 3a monynem 1 60 8 14 | - - 38 | 60 4 2 - - 54
3micToBHIT MOLYJIb 2
MogpeJii i MeTOAM HeJTiHIHHOI0, CTOXaCTUYHOIO TA IMHAMIYHOIO NPOTrPaMyBaHHS
B cdepi 00J1iKY, ayTUTy Ta ONOAATKYBAHHS

Tema 5. Heniniitni
ONTUMI3alliiHi eKOHOMI ]8-:1 26 | 3 8 - - 15 | 22 1 1 - - 20
KO-MaT€MaTHU4H1 MOACII1
Ta METOJH
TeMa- 6. C’l:OX&STI/I‘IHi 12- 18 | 2 4| - i 12 19| 1 i i i 18
33/1a41 OOTUMI3alll 13
Tema 7. Jumamiuni 14-
3a/1a4i ONTUMI3aLii 15 16 2 4 - - 10 | 19 - 1 - - 18
Pa3om 3a Mmonynem 2 60 | 7 | 16 - 37160 | 2 2 - - | 56
Ycboro roagut 120 | 15 | 30 | - - 75 | 120 | 6 4 - - 110

4. TeMu ceMiHAPCbKHMX 3aHATH

(HaBuyasibHMM TUTAHOM HE Tepe0adeHo)




5. Temn NMPAKTUYHUX 3aHATH

Ne HazBa Temu KinpkicTs
3/ TOAVH
1 | Tema 1. KoHuenTtyanpHi acleKTH MaTeMaTHYHOTO MOJCITIOBAHHS
€KOHOMIKH 1
2 | Tema 2. JIiniiigi onrruMi3atiiiiHi EKOHOMIKO-MaTeEMaTUYHI MOJENI Ta
METOIN 7
3 | Tema 3. Teopist 1BOIiCTOCTI Ta aHaJI3 JIHIMHUX MOJEICH ONMTUMI3AIIHHUX
3a7a4 4
4 | Tema 4. TpancniopTHa 3a1a4a 2
5 | Tema 5. Heminiiini orrruMizaliiiini EKOHOMIKO-MaTeEMAaTHYHI MOJEN] Ta
METOIN 8
6 | Tema 6. CroxacTHuHi 3a/1a4l ONTUMI3aLil 4
7 | Tema 7. lunamivHi 3aa4i OnTHUMI3aIil 4
Pazom 30
6. Temu 1a00paTOPHUX 3aHATH
(HaByasibHMM TUTAHOM HE Tepe0adeHo)
7. Temu camMoOCTIiiiHOI po0oTH
Ne Ha3zsa temu KinpkicTs
3/ TOIAH
1 |Tema 1. KoHuenTtyanbHi acCHeKTH MaTeMaTHUYHOTO MOJICITFOBAHHS
E€KOHOMIKH 4
2 Tema 2. JliHIMHI onTHUMI3AIiiHI E€KOHOMIKO-MAaTEMaTHYHI MOJEIl Ta
METOIN 14
3 Tema 3. Teopis ABOICTOCTI Ta aHai3 JIHIMHUX MOJENEH ONTUMI3alIHHUX
3aJ1a4 10
4 | Tema 4. TpancnopTtHa 3a/1a4a 10
5 Tema 5. Heminiliai omTuMmi3zariiiHl €KOHOMIKO-MaTeMaTUYHI MOJENIl Ta 15
METO 1
6 Tema 6. CroxacTHuHi 3a7a4l ONTUMI3AIIT 12
7 | Tema 7. JIlunamiuHi 3a7a4i ONTAMI3AIT 10
Pazom 75

8. 3pa3ku KOHTPOJbLHUX MUTAHb, TECTIB /IJIsi BU3HAYEHHSI PiBHSI 32CBOECHHSI

3HaHb CTYICHTAMH

1. IIlo po3yMIIOTh MiJl HOHATTAMHU «MOJIENbY, «MOJICTIOBAHHS?

2. Ha3BiTh ronoBHi 03HaKku Kiacudikailii MaTeMaTUYHUX MOJIETICH.

3. Ha3BiTh kimacugikariito eKOHOMIKO-MaTeMaTHIHUX MOJIEIICH.

4. Ha3BiTh eTanu eKOHOMIKO-MAaTEMAaTHYHOTO MOJEITIOBAHHS.

5. ¥V yomy monsrae CyTh ONTUMI3aIlIHHOTO MOJIENIOBaHH? Y 4OMY MOJISITae BiAMIHHICTD Ta

0COOJIMBICTH ONTUMI3ALIAHUX MOJEIEN Bl IHIITNX MAaTEMAaTHUYHUX MOAEIE?




6. Ha3BITE roJIOBHI CKJIa10B1 OIITUMI3aIIAHOI MOJIENI.

7. Y 4oMy MOJSATaI0Th 337a4i yMOBHOT 1 6€3yMOBHOI onTUMi3arii?

8. SIki MeToau BUKOPUCTOBYIOTH JUIsl BUPIIIEHHS 3a/1a4 YMOBHOI i 6€3yMOBHOT onTHMi3aii?

9. YV YoMy NONATalOTh E€KOHOMIKO-MaTEMaTH4HI MOJIEIl ONTHUMI3aIlli BUITYCKY MPOIYKITIi,

po3noaiury (iHAHCOBUX PECypCiB 3 ONTUMI3AIlli 3pPOCTaHHsS TMOTY>KHOCTEH IAMPUEMCTBA,

PO3MOIUTY KalliTaThbHUX BKIAJACHB 110 TPOSKTaM?

10. YV yomMy cyTHIiCTb 3a/1a4 JiHIHHOTO MPOrpaMyBaHHs?

11. Ha3BiTh 0COOJMBOCTI 33724 JIHIKHOTO ITPOTrpaMyBaHHSI.

12. 3anucaru 3arajibHy MaTeMaTUYHY MOJIENb JIIHIHHOTO MPOTrpaMyBaHHS.

13. Ha3Bite ¢opmu hopMmu 3anucy 3a1a4 JiHIHHOTO MPOrpaMyBaHHSI.

14. ChopmymroiiTe TeOMETPUYHY IHTEPIIPETAIIIIO 3324 JIHIHHOTO TPOrpaMyBaHHS.
15. CdopmymnoiiTe OCHOBHI aHANITU4YHI  BJIACTUBOCTI  PO3B’SI3KIB  3ajad
IporpaMmyBaHHs.

16. Y yomy mossirae cyTh aJlrOPUTMY TpadigHOTO METOY.

17. CyTh CUMILIEKCHOT'O METOLY.

18. Y yomy cytHicTh MeToaiB XKopaana-I'ayca i MeToly mTYy4yHOTO Oasucy.

19. CytHicTh 1BOICTOCTI y JiHITHOMY IpOrpaMyBaHHI.

20. Ha3Bith npaBmiia moOyJOBH ABOICTHX 3aad.

21. CopmytoiiTe eKOHOMIYHY iHTEPIPETAIIIO TBOICTUX OIIHOK.

22. CopmyittoiiTe mepiry TeopeMy JBOICTOCTI, i1 eKOHOMIUHE TIyMadeHHS.

23. CopmytroiiTe Ipyry TeopeMy ABOICTOCTI, il EKOHOMIYHE TITyMayeHHS.

24. CopmytoiiTe TPETIO TEOPEMY IBOICTOCTI, ii eKOHOMIUHE TIyMadeHHS.

25. ExoHOMiYHA TOCTaHOBKA TPAHCIIOPTHOT 3a/1a4i.

26. MaTtemaTu4Ha OCTAaHOBKA TPAHCIIOPTHOI 3a/1adi.

27. Ha3BiTh BUAM TPAHCIIOPTHUX 33Jiay 1 OXapaKTepu3yure ix.

28. Ha3BiTh HEOOXiHI 1 JOCTaTHI YMOBH iCHYBaHHS pO3B’SI3Ky TPAHCIIOPTHOI 3aj1adi.

29. O3Ha4eHHs BIAKPUTOI Ta 3aKPUTOI TPAHCIIOPTHOT 3a/1a4i.
30. Ha3BiTh 0COOIMBOCTI BUPIIIEHHS 3aKPUTOT TPAHCIIOPTHOI 3a7a4i.

31. SIx mepeTBOPUTH BiAKPUTY TPAHCIIOPTHY 33]auy Ha 3aKPHUTY?

JIHIAHOTO

32. YV YoMy monsrae eKOHOMIYHA i MaTeMaTW4yHa IHTEepIpeTalis JBOX €TalliB TPaHCIOPTHOI

3aadi.

33. YUum 36aaHcoBaHa TPaHCIIOPTHA 3a/1a4a BiAPI3HAETHCS BiJl HEBPIBHOBAYKEHOI?

34. SIx He30anaHcOoBaHA TPAHCIIOPTHA 3a/1a4a MOXe OyTH IepeTBOpEHa 10 30aJaHCOBaHO1?

35. Ckinbku 60a30BHX 3MIHHHX ITOBHHHI OyTH B TPAHCIIOPTHOI 3a1a4i?

36. YMOBa ONITHMAIIEHOCTI TPAHCTIOPTHOT 3a/1adi.



37. Po3KpuTH CYTHICTh MOHSATTS HEJIHIMHOTO MPOrpaMyBaHHs, BUPIIICHHS 3a7a4 HEJIiHIHHOTO
porpaMyBaHHS.

38. 3anmcaTy 3aranpHy 3a1a4y HETiHIHHOTO MIPOrpaMyBaHHS.

39. Oxapakrepusyite rpadgiyHuil METOA BUPIIICHHS 3aJlad HEIIHIHHOTO MporpamMyBaHHS IMpHU
dbopMyBaHHI HETIHIHHUX ONTUMI3AIIMHIX MOJCIICH.

40. Oxapakrepusyiite Merona Jlarpamka BUpIIIEHHsS 3a7a4 HENiHIHHOTO MpOrpamMyBaHHS NpU
dbopMyBaHHI HENMHIKHUX ONTUMI3AI[IHHUX MOJIETICH.

41. Merona rpami€eHra.

42. SIxa (yHKIIiS HA3UBAETHCS OMYKIIOK?

43. MeToau pilieHHS 3a/1a4 OIyKJIOTr0 MPOrpaMyBaHHS.

44, Ha3BiTh HEOOXiMHI 1 JOCTaTHI yMOBH ICHYBaHHS CIIJIOBOi TOYKH JUIS JESKOT
mudepeHiiiioBanol PyHKIII.

45. CyTHICTb 32/1a4 CTOXaCTUYHOTO MTPOrpaMyBaHHS.

46. O3Ha4eHHS OJHOCTAITHOI CTOXACTHUYHOT 3a/1adi.

47. O3Ha4eHHSI TBOX €TAITHOI CTOXAaCTUYHOI 3a/1adi.

48. Metoau po3B’sI3yBaHHS CTOXaCTUYHUX 33]1a4.

49.  CdopmynoBaTi 3aJady JUHAMIYHOTO TmporpamyBaHHs. OcOOIMBOCTI JUHAMIYHOTO
pOraMmyBaHHS.

50. Metoau po3B’si3yBaHHS 3a/1a4 AMHAMIYHOTO IPOTpaMyBaHHSI.

51. Ha3BiTh MpHKIaau peaJbHUX TUHAMIYHUX 3a/1a4.

52. Po3kputu cyTh npuHIuny bemnmana.

53. 3 AKX KPOKiB CKIIAIAEThCS AITOPUTM PO3B’SI3aHHS 3a/1a4i TUHAMIYHOTO TIPOTPaMyBaHHS?
54. Crpykrypa ¢yHKIIOHAIRHOTO pIBHSHHS bemmana s 3amadyi ONTHUMAaIbHOI CTpaterii
OHOBJICHHS O0JIaTHAHHS.

55. Crpykrypa (yHKIIOHAJIBHOTO piBHAHHSA bermiMana 11 3a/1adi ONTHMANbHOTO PO3MOALTY

1HBECTHIIIH.

Tecmu 05 u3HaueHHs pi6H}l 3dCB0€E€HHA 3HAHb cmydeHmaMu

1. Teopist AMHAMIYHOTO MPOTrPaMyBAHHS BUKOPUCTOBYEThCS JIJISA:
1. BupimeHHs 3a/1a4 oNTUMI3allil 6e3 0OMeKEeHb

2. BUPpIIIEHHS 3a/1a4 yNPaBIiHHA 0araTOKPOKOBUMH IMPOLIECAMU

3. BUpIIIEHHS 33724 HENHIHOTO pOrpaMyBaHHs

4. nuis BUpIIIEHHS 3a/1a4 JIIHIKHOTO MpOrpaMyBaHHS

2. 3a xapakTepoM /10 BUMOT PO3B’fI3KY eKOHOMiIKO-MaTeMaTH4YHi Mo/eJi NOAII0THLCS HA:
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. KiibKicTh 00MeskeHb THITY HEPiBHOCTEl JABOICTOI 3a/1a4i 1OPiBHIOE:
KUTBKOCTI 3MIHHUX BHX1JHOT 3a/1a4i JIIHIHHOTO MpOrpaMyBaHHsI
KUTBKOCTI 0OMEXEHb BUXIHOI 3aa4i JiHITHOTO MporpaMyBaHHs

KUTPKOCTI YMOB HEB1’€MHOCTI 3MIHHUX BHX1IHOI 3a/1a4i JIHIHOTO MpOorpaMyBaHHs

A w NP ow

KIIBKOCTI 0OMEKeHb TUITY HEPIBHOCTEH BUX1JHOI 3a/1a4i JIIHIHHOTO MpOrpaMyBaHHS

4. MareMaTH4Ha Mo/eJIb 3araJibHOI 3a/1a4i JiHIiHOTO MPOrpaMyBaHHs CKJIAIAE€THCA i3:
1. dyHKIii MeTH Ta 0OMEXEHb

2. byHKLIT METH Ta CUCTEMH OOMEKEHb

3. cucremu (pyHKIIIH Ta HEPIBHOCTEH 0OMEKEHB

4

. byHKIIIT METH Ta HEpIBHOCTEH OOMEKCHb

5. Slkmo 3HavyeHHs WinboBoi GyHKHii B 3aga4i  HeJiHI{HOrO NporpamMyBaHHS
3aj1e’KaTh, KpiM KepoBaHUX mnapaMeTtpiB X, mie i Big 1esikMX BUNIAIKOBUX BeJIMYHH, TO IIe
3ajaya:

1. tuHaAMiYHOTO MpOrpaMyBaHHs

2. KBaIPaTUIHOTO MTPOrpaMyBaHHS

3. CTOXaCTMYHOTO MPOrpaMyBaHHS

4. HeNiHIHHOTO €KOHOMETPHUYHOTO MOJIEJIIOBAHHS
6. Ha3BiTh HeoOXiHY i JOCTaTHIO YMOBY iCHYBaHHSI PO3B’fI3KY TPAHCIIOPTHOI 3a1a4i.

7. Ha3BiTb MeTOoaM Ppo3B’fA3KY 3a/Ja4 HeJiHIliHOr0 NporpamMyBaHHS, L0 MNOJATalTb Y
3HAXO/’KeHHI ONTHUMAJIbHUX IUIAHIB Y HANPAMKY HAWIIBUALIOIO 30i1blIeHHsI/ 3MeHIIeHHSs

3HAYeHHS HiJ1bOBOI (PYHKUiI.

8. CuMIUIeKCHMH MeTOA CJAY:KHTh /s BHPillleHHs1 3aBAaHb KBaJpPaTUYHOIO

NpOrpaMyBaHHs, TaK 4YH Hi?

9. SIkmo BiTbHI WIeHW cUCTeMH JIiHIifHUX PiBHSIHb HeBil’€MHi, TO MicJas CHMIIEKCHUX

NepeTBOPEeHb BOHM 3a/IHIIAIOTHCH HEBil’EMHUMH, TaK YU Hi?



10. Bka:kiTh BiANOBiAHICTH BU3BHAYEHHSI OKPEeMHUX BH/iB MPOrpaMyBaHHSA

A. KXjac onTUMI3amiMHKMX 3a/lad Ta METOJIB iX pO3B’s3yBaHHs, y Skux 1. miHiliHE
BU3HAYAIOTh YHWCJIOBI 3HAYCHHS KEPOBAaHUX 3MIHHHMX, II0 HAJAlOTh IPOrpamMyBaHHS
MIHIMQJIPHOTO 3HAYEHHA OMyKJIiil (200 MakKCMMalbHOTO 3HAYCHHS

BBIrHYTiH) (QDyHKIIT, 3aJaHii HA OMYKJIii 3aMKHYTiii MHOKHHI1

b. kiac ontumizaniiHUX 3a/a4 Ta METOJIIB IX PO3B’SI3yBaHHS, y MOJEIAX 2. OIyKJe

SAKUX IUIboBa (yHKIs abo ¢GyHKIIl, sKi BHU3HA4YalOTh OOJACTh IMpOTpaMyBaHHS
JOIYCTUMHX 3HaU€Hb, a00 1 Ti, i 1HIII, 3a7IeXKaTh B/l IEIKHX MapaMeTpiB,

abo MicTATh Koe(illieHTH, SIKi 3aIeXaTh BiJ] MapaMeTpiB

B. kiac ontumizaniiHUX 3a7a4 Ta METOJIB X PO3B’sI3yBaHHs, Y MOJIENIAX 3. CTOXaCTHYHE
AKUX HUT60BA (PYyHKIIISI Ta OOMEXEHHS € TIHIMHUMU QYHKIIIMH nporpaMmyBaHHs
I'. kiac onTUMI3alifHUX 3a/1a4 Ta METOMIB iX PO3B’sI3yBaHHS, y MOJIENAX 4. mapaMeTpuyHe
AKX  1itboBa  (QyHKIiE  abo  QyHKIii  0OMEXeHb  MICTATh NPOTPaMyBaHHS

BI/IHaI[KOBiBeJ'H/I‘II/IHI/I

11. BcraBbTe mpomyuieHi cJjioBa:
Pekypentni ¢yHKIiOHaNbHI pIBHSAHHS beismMaHa BHUKOPUCTOBYIOTHCS ISl BUPIIICHHS 3ajad

................... IporpaMyBaHHsA

12. BecraBbTe nponyluieHi cioBa:
HasBHicTh B cucTeMi TakuX SBHUIL 1 BJIACTUBOCTEH SKUX HEMAa€ IKOJEH eJIEMEHT,

Ha3HuBA€ETBCA............

13. BcraBbTe nponyluieHi cioBa:
Akmo KUIbKICTh  0a3MCHHUX KJIITMHOK piBHa (M+N-1), TO mjgaH TpaHCIOPTHOI 3ajaadl

Ha3HUBA€ETHCA. ...........

14. BcraBbTe nponyuieHi cjaosa:
[lnan TpaHCIOPTHOI 3amadi, B SKOMY KIUIBKICTh 3allOBHEHHMX KIITHHOK MeHmia (m+n-1),

Ha3uMBA€THCA. .........

15. Buznayurtu:
Yomy nOpiBHIOE 3HAYEHHS LITHOBOI (DYHKITIT ABOICTOT 3a/1a4i, SKIIO 3HAYSHHS ITbOBOT PyHKIIIT

npsiMoi 3amaui max f(x)=20.

9. MeToay HABYAHHSA



Mertomamu HaBYaHHS € CIOCOOM CIHUIBHOI JISJIBHOCTI W CIUJIKYBaHHS BHUKIJIagada i
3100yBa4iB BHINOI OCBITH, MO 3a0€3MeUyIOTh BUPOOJICHHS MO3UTHBHOI MOTHBAIli HAaBYAHHS,
OBOJIOMIHHA CHUCTEMOIO0 NpOQECiiHUX 3HaHb, YMiHb 1 HaBHUYOK, (OPMYBaHHS HAyKOBOT'O
CBITOIUISITY, PO3BUTOK Mi3HABAIBHUX CHJI, KYJIbTYPH PO3YMOBOI ITpalli MaiOyTHIX (haxiBIliB.

[1iz yac HaBYATBLHOTO MPOLIECY BUKOPUCTOBYIOTHCSI HACTYIHI METOIM HABYAHHS:

3anexcno 6i0 Ojicepena 3nams. CIOBECHI (MOSICHEHHS, Oecina, MUCKYCis, TiaJioT); HAOUHI
(emMoHCTpaIlis, TFoCTpallis); NpakTU4Hi (pillleHHs 3aad4, IUI0B1 irpH).

3a xapaxmepom niznaganvHoi  OianbHOCMI: TIOSCHIOBAIBHO-HAOYHUM  TPOOJIEMHUN
BUKJIAJ[; YaCTKOBO-TIONIYKOBUMN Ta TOCIITHUIILKUNA METOIH.

3a micyem 6 HaBUANbHIU OIANLHOCI.

- METOJIM OpraHi3amii ¥ 3MilCHEHHS HABYAJIBHOI JISUTBHOCTI, IO MOEIHYIOTh CIOBECHI,
HAOYHI 1 MPAaKTUYHI METOJHU; PENpOAYKTHBHI W MPOOJIEMHO-TIONIIYKOBI; METOIW HaBYaIbHOI
poOOTH MiJ] KEPIBHUIITBOM BUKJIaJa4ya i METOAN caMOCTiitHOT poOoTH 3100yBaviB BUIIIOT OCBITH;

- METOAM KOHTPOJIO W CAMOKOHTPOJIO 32 HABYAJIHHOIO MISUTBHICTIO: METOIHM YCHOTO,
NUCHMOBOTO KOHTPOJIIO; 1HIWBIAYaIbHOTO i (POHTAIBHOrO, TEMAaTHYHOTO 1 CHCTEMAaTUYHOTO
KOHTPOJIIO.

Y mpoueci BUKIAQJAaHHA HaBYaIbHOI AWCHMIUIIHM [ aKTUBI3alii HaByYaJIbHO-
Mi3HABAJILHOT [ISUTPHOCTI 3700yBadiB BHUIIOI OCBITH IepeI0avYeHO 3acTOCYBaHHS TaKHX
HaBYaJIbHUX TEXHOJIOTIH:

- poboma 6 manux epynax Ja€ 3MOTY CTPYKTYPYBAaTH MPaKTHUHO-CEMIHAPCHKI 3aHATTS 32
dbopMOIO 1 3MICTOM, CTBOPIOE MOKJIHMBOCTI JJISl y4acTi KOKHOTO 3700yBaya BHIIOI OCBITH B
poboTi 3a TemMOrO 3aHATTS, 3a0e3nedye (OpPMyBaHHS OCOOMCTICHHX SIKOCTEM Ta JOCBITY
COLIIAJILHOTO CIIIJIKYBaHHS;

- ceminapu-ouckycii nependoadaroTb 0OMiH AyMKaMH 1 TOIJIAaMU YYaCHHUKIB 3 MPUBOIY
JaHoi TeMH, a TaKOXX pO3BUBAIOTH MHCIEHHS, JOMOMararoTh (opMyBaTH TOTISIAA 1
NepeKOHaHHs, BMIHHS (DOPMYIIFOBATH AYMKHU ¥ BHCIIOBIIOBATH iX, BYAaTh OI[IHIOBATH MPOTO3UIIIT
IHIIUX JIFOJIeH, KPUTUYHO TAXOAUTH JI0 BIACHUX TOTJISAIIB;

- MO3K08i amaku — METOJl PO3B’I3aHHS HEBIIKJIAJHUX 3aB/laHb, CYyTHICTh SIKOTO IOJIATAE B
TOMY, 1100 BHCJIOBUTH SIK HaHOLIbIIy KUIBKICTH i€l 3a OOMEXKEHHHl NpPOMIKOK dacy,
00TOBOPUTH 1 3TIMCHUTH 1X CETIEKIIIIO;

- Ketic-MemoO — METOJl aHalli3y KOHKPETHUX CHUTyallil, SKUA Ja€ 3MOry HaOIM3UTH
npoliec HaBUaHHS [0 peajlbHOI MPaKTHUYHOI MIisUIbHOCTI (paxiBLIB 1 mependavae po3riisy
BUPOOHMYMX, YINPaBIIHCHKUX Ta IHIIMX CHUTYyalill, CKJIAAHUX KOHQIIKTHUX BHUIAJIKIB,

poOJIEMHUX CUTYaIlil, IHIUJEHTIB Y MPOLeci BUBYEHHS HABUAIBHOI'O MaTepiaiy;



- npe3enmayii — BUCTYNIH Tepell ayAWTOPI€l0, MO0 BUKOPHCTOBYIOTHCS ISl ITOJAHHS
NEBHUX JIOCATHEHB, PE3YJIbTATIiB POOOTH TPYIH, 3BITY PO BUKOHAHHS 1HAWBITyalbHUX 3aBIaHb,

IHCTPYKTaXYy, IEMOHCTpAILi.

10. ®opmMu KOHTPOJIIO

Bianosigao no «IlomoxeHHs mpo ek3ameHu Ta 3aiiku B HaiioHamsHOMY yHIBEpCHUTETI
OiopecypciB 1 TPUPOJAOKOPUCTYBaHHS YKpaiHw», 3arBep/ukeHoro Buenoro pamoro HYBIll
VYkpainu 26 xBitHa 2023 poky, mporokon Ne 10, BumamMu KOHTPOIIO 3HaHb 3100yBaviB BUIIOL
OCBITH € MOTOYHHUI KOHTPOJIb, TPOMIXKHA Ta IMiJICYMKOBA aTeCTallil.

[ToTouHu KOHTPOJb 3AIMCHIOETHCA il Yac MPOBEACHHS MPAKTUYHHX, JIAOOPATOPHUX Ta
CEeMIHAPCHKUX 3aHATh 1 Ma€ Ha METI NMEPEBIPKY PiBHA MiATOTOBIECHOCTI 37100yBayiB BHUILOI OCBITU
JI0 BUKOHAHHS KOHKPETHOT pOOOTH.

[TpomixkHa arecrariisi MPOBOAMTHCS MICIST BUBYCHHS MPOTPAMHOIO Marepialy KOKHOTO
3micToBoro moayis. IlpomikHa arecrallis Mae BU3HAQUUTH DPiBEHb 3HAaHb 3/100yBayiB BHILOT
OCBITH 3 MPOTPaMHOr0 Marepiajsy 3MICTOBOIO MOIYJs (pEeHTHMHIOBa OIiHKA 13 3MiCTOBOTO
MOJYJIs), OTPUMAHUX IIiJ] Yac yCiX BHIIB 3aHATH 1 CaMOCTIHHOT pOOOTH.

dopmu Ta METOIU TIPOBEACHHS IIPOMIXKHOT arecTallii, 3aCBOEHHS TIPOTPAMHOTO Marepiany
3MICTOBOTO MOAYJISL PO3POOISIOTHCSA JIEKTOPOM JUCHUHUIUIIHM 1 3aTBEPIXKYETHCS BIANOBIIHOIO
Kadeaporo y BUIVISAL TECTYBaHHS, MHCbMOBOI KOHTPOJBHOI pOOOTH, KOJOKBIyMY, pe3yibTaTy
eKCIIEPUMEHTY, 110 MO)KHa OLIHUTHU YHCEIbHO, PO3PAXYHKOBOI 4M PO3paXyHKOBO-TpadiyHOi
po6oTu TOII10.

3acBoeHHsT 3/100yBadeM BHUIOi OCBITH MPOrPaMHOTO Marepianxy 3MICTOBOTO MOIYJIS
BBA)XKA€THCS YCHIIIHUM, SKIO PEUTHHIOBA OIlIHKAa HOrO CTAaHOBUTH HE MeHIIe, Hix 60 OaniB 3a
100-6apHOIO IIKAIOKO.

CemecTpoBa arecrarlisi TPOBOAUTHCA y (OPMiI CEMECTPOBOTO €K3aMEHY 3 HaBUAJIbHOI
JTUCLUAIUIIHH.

CemecTpoBuii ek3aMeH — 11e (hopMa MiICYMKOBOI arecTallii 3acCBO€HHS 3100yBa4eM BHIIO1
OCBITH TEOPETHYHOTO Ta MPAKTUIHOTO Marepiary 3 HaBYaIbHOI JUCIUIUTIHN 32 CEMECTP.

3m00yBadi BUIOT OCBITH 3000B’s13aH1 CKJIaIaTH €K3aMeH BIAMOBIAHO A0 BUMOT poOOYOTO
HaBYAJIBHOTO IUIaHY y TEpMiHM, nepeadadeHi rpadikoM OCBITHBOTO MpoIecy. 3MICT eK3aMeHY

BU3HAYA€THCA pOGO‘-IOIO HaBYaJIbHOIO IPOIrpaMoro ILI/ICI_[I/IHJ'IiHI/I.

11. Po3moain 6ajiB, fiki OTpUMYIOTH cTydeHTH. OIIHIOBaHHS 3HAaHb CTYJIEHTA
BiZI0yBaeThes 3a 100-0anpHOO IIKAJIOK0 1 TEPEBOAUTHCS B HALIOHAJIBHI OLIHKHU 3T1HO 3 TallI.

1 «ITonoxxenust mpo exk3amenu Ta 3amiku y HYBIll Ykpainn» (3arBepmkeno Buenoro pasoro



HYBIill Ykpainu 26.04.2023 p. npotokoi Ne 10):

Peiitunr 3106yBada OuiHIOBaJIbHA IIKAJIA 33 Pe3yJbTaTaMU CKJIAJIaHHS
BUIIOT OCBITH, 0aIu €K3aMEeHIB 3aJIIKIB
90 - 100 BIZIMIHHO
74-89 J00pe
60-73 32/I0BUIBHO 3apaxoBaHO
0-59 HE3JIOBUILHO HE 3apaxOBaHO

Jly1st BU3HAUCHHsI pEUTUHTY 3700yBavya BHIIOI OCBITH 13 3aCBOEHHS JUCHMIUTIHE Rauc (10
100 GaniB) onepskaHuii peUTHHT 3 arecrtarii (70 30 6aiB) 10MAETHCA 10 PEHTHUHTY 3 HaBYAIBHOT

po6otu Rup (o 70 6ani): R nuc=R up + Rar.
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