MiHicTepCcTBO OCBITH 1 HAYKH Y KpaiHu

HanionansHuit aepokocmiynuit yHiBepcuteT iM. M.€. )KykoBchKOro

«XapKiBChKUH aBlallifHUN ITHCTUTYT

“fm
M | AU
SE2A 55 } 08

(1K1

e’ ;‘.‘ /4

A\

POBOYA ITPOI'PAMA BUBIPKOBOI
HABYAJIBHOI INCHUAIIVITHA

MogenroBaHHs eImAeMIYHUX IIPOIIECIB

u TR NN

piianu

3 HayKOBO1 podOTH
B. |

UK
2023 p.

3. [laBnikos

iC)

I'any3p 3HaHb:

CremiaJIbHICTD:

(Ha3Ba HABYAJILHOT IUCLIUILTIHH)

11 «MareMaTuka Ta CTaTUCTUKA»
(tudp 1 HalfiMeHyBaHHS ray3i 3HaHb)

113 «[IpukiagHa MaTeEMaTUKA

(Koz Ta HaliMEeHyBaHHS CIIEIILHOCTI)

OcBiTHa nporpama: «[IpukiajHa MaTeMaTUKa

(HaliMeHyBaHHsI OCBITHBOI POTrpamMmu)

®opMa HABYAHHSA: JICHHA

PiBenns BHIIO1 0cBiTH TpETiH (OCBITHRO-HAYKOBHIA)

XapkiB 2023 pik



POBOYA .I.'IPOFPAMA
HABYAJIBHOI JUCHUIIJIITHA
MoaenoBadHs eniIeMIYHIX IIPOLIECIB

(Ha3Ba TUCLUILITIHH)

1151 3100yBauiB 3a creianbHicTio 113 Ipuknaana MmaTematuka
OCBITHBO-HAYKOBOI mporpamu «lIpukiagHa MaTeMaTHKa

«28» uepBHst 2023 p.,—9c.

Po3poOHuk:

JlonieHT kadeapu MaTeEMaTHYHOTO MOJIEIIOBAHHS '

Ta IITYYHOTO 1HTENEKTY, K.T.H., JOLIEHT 7 1.1 YymaueHko
["apant OHII

3aBiyBay Kadeapy BUIOI MAaTEMATUKH Ta
CHUCTEMHOTO aHamizy, A.¢.-M.H., mpodecop

Y O.I'. HixonaeB

ITpotokom NelO Bix «30» uepBusa 2023 p. 3acimannas kadeapu Ne 405

3aBilyBau Kadeapu BUILOI MATEMaTUKU Ta i
CUCTEMHOTI0 aHamizy, 1.¢.-M.H., mpodecop O.T". Hikomnaen

(mocama, HAyKOBHH CTYIIHE Ta BUCHE 3BaHHS)

[TOT'OKEHO:

3aBiryBad BTy acipaHTypH | JOKTOPAHTYPH ¢ B.b. CeneBko

B.0. roy1i0BM HayKOBOTO TOBapHUCTBACTYICHTIB, ALLA C.C. Kuna



Onuc HABYAJIBHOI TUCHUILTIHUA

l'any3b 3HaHB,

XapakTepuCcTUKAa HaBYaIbHO1

HaiimenyBanHs CIIEeL1aIbHICTh, OCBITHS TACIUILTIHA
ITOKAa3HHKIB nMporpama, PiBeHb BUIIO Tlenna dopma | 3aouna opya
OCBITH HaBYaHHSA HaBYaHHSA
Kineki : BubipkoBa gucrururina
UIBKICTh KPEJIUTIB — :
pea I'any3b 3HaHB (mepetik 2)

5

Kinpkicte MomymiB — 1

KijIbKiCTh 3MICTOBUX
MOJIYJNIB — 2

[HauBITyanbHE
3aBJIaHHS -

3arajgpHa KIJIBKICTD
roqud — 150
nenHa — 64/150

13 «MaremaTtuka ta
CTATUCTHKAY

(mm¢p Ta HalilMEeHyBaHHS)

CrneniajJbHicTh
113 IlpuknaaHa
MaTeMaTUKa

(xox Ta HafiMEHYBaHH!)

OcBiTHs nporpama
«IIpukanHa MaTeMaTHUKa

HapuanbHuii pik

2023/ 2024

Cemectp

3-i

Jlekmii

KinbkicTs THXKHEBHUX
TOJMH I JICHHO1
dbopmMu HaBUAHHS:
ayUuTOpHUX — 4
CaMOCTIITHO1 poOOoTH
cryaeHTa — 5,375

(HaliMeHyBaHHS)

PiBeHb BHUIIIOI OCBITH:

TpeTiil (OCBITHBO-
HAyKOBUI)

32 roguu

IpakTHyni, ceMminapchKi”

32 roguH

JlabopaTopHi

Camocriiina podora

86 roauu

Bua koHTpos0

ICIIUT

IIpumiTka
CriBBiTHOIIIEHHS KUIBKOCTI TOJMH ayIUTOPHHUX 3aHATH J0 CaMOCTIHHOI 1 1HAUBIAYyalbHOI POOOTH
CTaHOBHTbD:

JUIs IeHHOT (hopMu HaBUaHHS — 64/86.



2. Mera Ta 3aBJaHHA HABYAJILHOI AMCHHUILIiHA

Merta — HaB4aHHs 3700yBadiB NPUHIMIAM MOOYJOBH MOJENEH €MiAeMIYHUX IPOILECIB,
PO3PaxyHKY MPOTHO3IB €IiIEMIYHHIX MPOIIECIB.

3aBaHHA — OBOJIO/IITH 3HAHHSMH Ta BMIHHSIMH, SIKi CTBOPATH TEOPETUYHHIA 1 TPAKTUYHHUNA
byHIaMeHT, HeOOXiAHUH 17151 TOOYIOBY MOAETICH eMieMiYHUX MPOLIECIB.
3rifHO 3 BUMOTaMH OCBITHBO-HAyKOBOi MpPOrpamMH CTYAEHTH TIOBUHHI JIOCSATTH TaKUX
KOMIIETEHTHOCTEI:

3KO01. 3gatHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAJI3Y Ta CHHTE3Y

3K02. 3aaTHicTh 10 MONIyKY, 00poOIeHHS Ta aHali3y iHPOopMaIlii 3 pi3HUX JHKEPE.

CKO1. 3nmaTHicTh BHKOHYBAaTH OPHUTIHAJIBbHI JOCHIKEHHS, JOCSITaTH HAyKOBUX pE3YJIbTaTiB, SKi
CTBOPIOIOTH HOBI 3HaHHS Yy Taly3iX MaTeMaTUKA 1 CTAaTUCTHKH Ta JOTHYHUX JO HHUX
MDKAMCHMIUTIHAPHUX HampsAMax 1 MOXKYTh OyTH OMyOIIIKOBaHI y MPOBIIHUX HAYKOBHUX (DaxoBHX
BUJIAHHSAX 3 Ta CYMDKHHUX Tally3ei.

CKO3. 3partHicTe 3acTOCOBYBaTH CydyacHi iHQopMaliiHi TexHomorii, 0a3u JaHuX Ta iHII
CJIICKTPOHHI PECypCH, CIIeIialli3oBaHe NporpaMHe 3a0C3INeUYCHHS Y HAYKOBIM Ta HaBYAIbHIN
TISUIBHOCTI.

CKOS5. 3pmaTHiCTh BUSIBISATH, CTaBUTH Ta BHPIIIyBaTH MPOOJIEMH TOCIITHHUIBKOTO XapakTepy Y
HayKOBOMY ITi3HaHHI, OI[IHIOBAaTH Ta 3a0e3MeuyBaTH SIKICTh BUKOHYBAHHX JOCIHIKEHb.

CKO7. 3naTHiCTh JOTPUMYBATUCh €TUKH JOCIIKEHb, a TAKOXK MPABUJI aKaJeMidyHOi JOOPOYECHOCTI
B HAYKOBUX JOCIIDKEHHSIX Ta HAYKOBO-TIEAArOT19HIN AisUTHHOCTI.

CKO09. 3natHicTh 10 POAYKYBaHHS HOBHX iJIei 1 pO3B’si3aHHS KOMIUIEKCHUX MPOOJIEM HAyKOBOTO

Mi3HAHHS, a TaKOX [0 3aCTOCYBaHHS CYYaCHHUX METOJIOJIOTi, METO/AIB Ta I1HCTPYMEHTIB
Me/1aroriyHoi Ta HayKOBOI JisUIBHOCTI Y chepi MpUKIIaAHOT MaTEMATHKH.

OuikyBaHi pe3y1bTaTH HABYAHHS:

[TPHO1. Matu nepenoBi KOHLENTYaldbHI Ta METOJOJIOTIYHI 3HAHHS 3 MPUKJIAJHOI MaTEMaTUKH 1 Ha
MEXI NMPEeIMETHUX Taly3eH, a TaKoXK JTOCIIIHUIbKI HAaBUYKH, JOCTATHI /Ul IPOBEAECHHS HAYKOBUX 1
MPUKIIATHUX JOCIIKEHb Ha PIBHI OCTAHHIX CBITOBUX JIOCSTHEHB 3 BIAMOBIIHOI Tamy3i, OTpUMaHHS
HOBHX 3HaHb Ta/a00 3M1HiICHEHHS 1HHOBAI.

[TPHO3. ®opMmymoBaTH 1 NepeBIpATH TIOTE3H; BUKOPUCTOBYBATH /Il OOIPYHTYBaHHSI BUCHOBKIB
HaJIeKHI JIOKa3H, 30KpeMa, pe3ybTaTH TEOPETHYHOrO aHalli3y, eKCHEePUMEHTAIbHUX JIOCIiIKEHb
(omuTyBaHb, CIIOCTEPEKEHB TOIIO) 1 MATEMATUYHOTO Ta/a00 KOMIT IOTEPHOTO MOJICTIOBAHHS, HAasABHI
JiTepaTypHi AaHi.

[TPHO4. Po3poOnsTu Ta MOCHIIHKYBaTH KOHIENTYyaldbHI, MaTeMaTU4HI 1 KOMIT IOTEpHI MOl
MpoLEeciB 1 cHCTEM, €(QEKTUBHO BHUKOPUCTOBYBAaTH iX JJisi OTPUMaHHS HOBUX 3HaHb Ta/abo
CTBOPEHHS IHHOBAIIMHUX MPOIYKTIB y MPUKIAIHIN MaTeMaTHUIll Ta JOTUYHUX MIKIACIUTUTIHAPHUX
HanpsMax.

[TPHOS. IlnanyBaTM 1 BHMKOHYBAaTH €KCIEpUMEHTAlbHI Ta/ab0 TEOpeTHYH1 JMJOCHIPKEHHS 3
MPUKIIAAHOT MATEMATHKH Ta JOTUYHUX MDKAMCHUIUTIHAPHUX HAMPSIMIB 3 BUKOPUCTAHHIM CyYaCHHUX
IHCTPYMEHTIB, KPUTUYHO aHaNI3yBaTH pe3yJbTaTH BJIACHHUX JAOCIIKEHb 1 pe3yibTaTH 1HIIUX
JIOCITITHUKIB Y KOHTEKCTI YChOI'0 KOMITJIEKCY CYYaCHHMX 3HaHb 11010 JOCIIIKYBaHOI IPOOIeMH.
[TPHO6. 3acTocoByBaTH cydacHI IHCTPYMEHTH 1 TEXHOJIOTIi MOUIYKY, OOpOOJieHHS Ta aHamizy
iHpopMarlii, 30KkpemMa, CTaTUCTHUYHI METOAM aHali3y JaHMX BEJIMKOro oOcsAry Ta/abo CKIaaHoi
CTPYKTYpH, Clieliani3oBaHi 0a3u JaHUX Ta iHPOPMaLIHI CUCTEMH.

[TPHOS. Po3ymiTu 3araibHi IPUHLIMIIN Ta METOAU NMPUKIAJAHOI MAaTEMaTHKH, @ TAKOXK METOJ0JIOTIIO
HAYKOBUX JIOCTI/IKEHb, 3aCTOCYBATH iX y BIACHUX JOCIIKEHHX y cepl npukiaaHoi MaTeMaTuku
Ta y BUKJIQJAAbKIA TIPAKTHILL.

[TPH12. 3Hatu cydacHi MiIXoaud Ta 3acoO0M MOAENTIOBAHHS JOCIIKYBaHUX 00 €KTIB Ta IMPOIIECIB
yIIpaBJIiHHS, B TOMY YHCIII B a€POKOCMIYHIH raiysi, BMITH CTBOPIOBATH HOBIi, BJOCKOHAJIIOBATH Ta
PO3BHBATH METOJM MATEMATUYHOT'O 1 KOMIT FOTEPHOTO MOJIEIIFOBAHHS CKJIAAHUX CUCTEM, ONTUMI3aLii
Ta MPUHHATTS PillICHb.



3. IIporpama HaBYAJIBLHOI AUCHUILTIHA

3micToBuii MoayJb 1

Tema 1. Eninemiuni npouecu sik 00’ €KTH nNonyasimiiHol JTMHAMIKH
[Ipenmer i 3aBnaHHs Kypcy. OCHOBOIIOJIOXKHI BU3HAUEHHS Kypcy. [TOHATTS enigeMiuHOro mporecy.
Konnenmis emigemiunoro mpomecy I'pomanieBcbkoro. @akTopu, 110 BIUIMBAIOTh HA €ITiIEMIYHHUNA
nporec. XapakTepPUCTHKH €IliIEMIYHOTO MPOIIECY.

Tema 2. Mogaeti emiieMmiyHuX nmpouecis
Tunu wmogmeneit emimemiuHoro mporecy. CToOXacTH4HI MOJEN  €MiEMIYHOTO  MPOIECY.
JleTepmiHOBaH1 MOJIETI €MiAEMIYHOTO TIPOLIECY.

Tema 3. KomnaprmMeHTHi Moieti enigeMiYHuX npouecis
Monens Kepmaka-MakKenapika. Knacwuni momeni SIR. Posmmpennst monenerr SIR. Mopeni
Bbaposina-PBauoBa. 3acTocyBaHHS KOMIIAPTMEHTHUX MOJENEH.

Tema 4. MyJabTHareHTHi MojieJIi eniieMiYHUX NMpoileciB

ATeHTHMH MiIXiA 10 MOJeNIoBaHHS emigemiuHux mporeciB. [loOynoBa yHiBepcambHOI
MYJIbTUAT€HTHOT MOJIEJI1 €MiIeMIYHOr0 mpolecy. MylnbTHAareHTHI MOJIENI 3 ypaXyBaHHSM JIOKaIlii.

Moay/ibHUI KOHTPOJIb

3micToBuii MoayIb 2
Tema 5. locaigxeHHsI emiieMiYHUX YaCOBUX PsIIiB
Yacosi psay Ta METOIM iX aHalizy. XapaKTepUCTUKU 4acoBUX psaiB. CtauioHapHicTh. Tpenau ta
CE30HHI KOMIIOHEHTH.
Tema 6. MeToau NpOrHo3yBaHHs 4YaCOBUX PAliB
ABToperpeccis. MeToa KOB3HOTO cepeHbOro. ExcrioHeHianpHe 3riaapKyBaHHsa. Meroa XombTa.
Tema 7. Moaear ARMA
ABTOperpeciiiHe KOB3HE cepefiHe. ABTOperpeciiiHe iHTerpoBaHe KoB3He cepeiHe. Ce30HHa MOJIeNb
ARIMA. TToximui mogeni ARIMA.
Tema 8. MammnHe HaBYaHHSA B 337a4aX emigemMiosorii
[IporHO3yBaHHS emiEeMIYHUX TIPOLIECIB METOJAMH MAIIMHHOTO HaBYaHHA. Po3mi3HaBaHHS
crajaxiB. BiTHOBIEHHS emMiaeMIYHUX JaHNX.

MonyabHUI KOHTPOJIb



4. CTpyKTypa HABYAJIbHOI TUCHMILTIHI

Ha3Bu 3MicTOBHX MOy IB 1 TEM

Kinekicts roguu

neHHa popma

YCbhOTO

y TOMY YHCIT1

b | ‘ 1| ‘ a6 ‘ c.p.
Moayas 1
3microBuii Mmoays 1.
e e o0 1[4 [4] [
Tema 2. Mojeni enigeMiqHUX MPOIIECiB 18 4 4 - 10
Tema 3.' KomnapTMeHTHI MoJieni eniieMiuHuX 18 4 4 _ 10
MPOLIECiB
Tema 4. MynbTHareHTHI MOZICII SITiICMIYHIX 18 4 4 _ 10
MIPOIIECiB
Pazom 3a 3micToBuM Moayiem 1 75 16 16 0 43
Mopnyas 2
3micToBuii MoayJsb 2.
Tema 5. JlochipkeHHS eNieMIYHAX YaCOBUX PSIiB 21 4 4 - 13
Tema 6. Metonun IIPOrHO3yBaHHs YaCOBUX pAniB 18 4 4 — 10
Tema 7. Mogens ARMA 18 4 4 — 10
Tema 8. MammHHe HaBYaHHS B 33[]a4ax €IMi/1eMi0JIorii 18 4 4 - 10
Pa3om 3a 3MicToBUM MOzysieM 2 75 16 16 43
Ycporo ronux 150 32 32 0 86

5. Temu ceMiHApPCHKHX 3aHATH

Ne 3/m HazBa Temu Kinekicth roanu
1
2
6. TemMu NPpaKTHYHHUX 3aHATH
Ne 3/m HazBa temu Kinekicts roanu
1 Mounens SIR 4
2 SIR-oxi6H1 MoIei eMmieMITHHIX TPOIIECiB 4
3 [TpuxnaaHi KOMIIAPTMEHTHI MOJIET1 4
4 Moneni indexiiinoi 3axBoproBanocti B NetLogo 4
5 MynbTHareHTHa MOJICITb 31 3SMIHHUMU JIOKAITISIMH 4
6 ABTOperpecciiiia MoJieNb eMieMIYHOT0 IPOIECy 4
7 Mogens ARIMA 4
8 Mopens XobTa 4
Pazom 32
7. Temu J1abDopaTOPHUX 3aHSITh
Ne 3/m1 HasBa temu Kinexicts rogua

8. CamocrTiiina podora




Ne 3/m Ha3sBa Temu KinpkicTs
TOIMH
1 EnigemMiuni mporiecu sk 00’ €KTH HOMYJIAIIHHOT TUHAMIKA 13
2 Mopaeni eniieMiYHUX MPOIIECiB 10
3 KommapTMmeHTHI Mozieni emiIeMiYHuX IPOoIIeciB 10
4 MynbpTHAareHTHI MOJIEINI eTiIEMIYHUX POIIECiB 10
5 JlociKeHHs emiIeMiYHUX YaCOBUX PSIIB 13
6 MeTtoau nIporHO3yBaHHS YaCOBUX PAIIB 10
7 Mopens ARMA 10
8 MaivHHe HaBYaHHS B 3a/1a4ax €IiIeMioJIorii 10
Pazom 86
9. InauBigyaabHi 3aBIaHHS
Ne 3/ HazBa Temu KinpkicTs
TOJUH
10. Meroan HaBYAHHA
1. TloscHOBaNbHO-UTIOCTPATUBHUKA  (iH(OpMAIIHHO-PEIEITUBHII)  METOA: Ta  METOA

POOJIEMHOTO BUKOHAHHS (JICKIIist).

N

PenponykTuBHUiL (pakTU4Hi poOOTH).
3. YacTKoBO-TIOLITYKOBHH (€BPUCTUYHHI) Ta JOCTIAHUIIBKUIL: (cCaMOCTiliHa poOOTa).

11. MeToau KOHTPOJIIO

Bu3HaueHHs piBHS 3aCBOEHHS CTYJIEHTOM HaBYAJILHOTO MaTepialy AMCLUUIUIIHU 31HCHIOETHCS
LUIIXOM MPOBEJIEHHS MOTOYHUX 1 MIACYMKOBHUX KOHTPOJIB. Y 3aBJaHHA MOTOYHOI'O KOHTPOJIIO
BXOJUTh CHCTEMaTH4yHa MepeBipKa PO3YMiHHS W 3aCBOEHHS CTYJEHTOM IIPOrpaMHOI0 Marepiaiy,
BUKOHAHHSI MPAaKTUYHUX pOOIT, yMIHHS CaMOCTIMHO HPOPOOJISATH TEKCTU CKJIaJaHHS KOHCIEKTIB,
3JITaTHOCT1 YCHO 200 MUCHMOBO MPEACTaBIATH IEBHUN MaTepiall.

[lepen MOyIbBHUM KOHTPOJIEM CTaBUTBHCS 3aB/IaHHS MEPEBIPKU TTIMOUHU 3aCBOEHHS CTYAEHTOM
IIPOrpaMHOTO MaTepially AMCLUUIUIIHHU, JOTIKM M B3a€MO3B'A3KM MK i OKPEeMHUMH pPO3JiIaMHu,
3/1aTHOCTI TBOPYO BUKOPHUCTATU MNpUAOaHI 3HAHHS, YMIHHS c(OpPMYBaTH CBOE BIJHOLIEHHS 0
poOJIEMH, 1110 BUILTUBAE 31 3MICTY AUCLUIIIIHH.

12. Kpurepii ouiHioBaHHs Ta po3noaia 0aiB, AKi OTPUMYIOTH CTYAeHTH

12.1. Posmonin GaiiB, sIKi OTPUMYIOTh CTYACHTH (KUTBKICHI KpUTEpii OI[IHIOBAaHHS ISl OJICp KaHHS

MTO3UTUBHOI OLIIHKH)

Cknanosi HaBuaibHOI | banu 3a onue 3amarTa | Kimpkicte  3aHsATh | CymMapHa KUTbKICTh
poboTu (3aBHaHHS) (3aBl1aHb) OamniB
3micToBHUIT MoayJb 1

Bukonanus 1 3axuct 3.8 4 12,32
MPaKTUYHUX POOIT

MonynbHUN KOHTPOJIb 0...18 1 0...18
3micToBHUI MOAYJIb 2

Buxonanma 1 | 3AXHCT | 5 g 4 12,32
MPAKTUYHHUX POOIT

MonynbHUl KOHTPOJIb 0...18 1 0...18
Ycboro 3a cemecTp 0...100

CemecTpoBHil KOHTPOJIb ICIMT MPOBOAUTHLCS Y pa3i BIIMOBM CTyleHTA BijJ 0ajiB MOTOYHOTIO




TeCTYBAHHS W 3a HAasABHOCTI aomycky a0 icnuty. Ilig 4yac ckjajaHHs ceMeCTPOBOIO iCImUTy
CTYJAeHT Ma€ MOKJIUBICTH oTpuMaT Mmakcumym 100 6aJiB.

biner mist icnuTy cKiIagaeThes 3

TeopernuHi nuTaHHA

Howmep nuranns 1 2 3 |4 5|6 |7 1]8]9 10 (11 |12 |13 |14 |15
KinbkicTs GaiB 1 4 (41511219 |1 |2 |12 |5 5 5 5 5 |5
Bceboro 70

[IpakTuyHi NUTaHHS
Homep nuranus 1 2
Kinpkicts 6amiB 15 15
Bceboro 30

12.2. SIxicHi kpuTepii OLiHIOBaHHS

HeoOxigauii oOcsr 3HaHb ISl OJEP>KAHHS MO3UTUBHOI OIIHKK (Y TOMY YHUCII BUKOPHCTOBYIOYH
TOTOBI IPOTPaMHi PIIICHHS Ta CIeIialli30BaHi IporpaMHi 010J110TeKH):

— 0a30B1 MojieN1 €MiJIEMIYHHUX MPOIIECIB;

— OCHOBHI IPUHLUIHU POOOTH 3 TAHUMHU MOMYJISALIIHHOT TUHAMIKH.

HeoOxiguuii 06csir BMiHb JUIsSl OIEpKAHHSI IO3UTUBHOI OLIIHKH (Y TOMY YHCJIi BUKOPHUCTOBYIOUHU
TOTOBI IPOTpaMHI PIIIEHHS Ta CHelliai30BaHi IporpaMHi 010J110TeKH):

- PO3pOOIIATH MOJIEN eMiAeMIYHUX MPOILIECIB;

—  BHUKOPHUCTOBYBATH PE3yJIbTaTH MYJIbTHATEHTHOTO MOJEIIOBAHHS JJIsl BUPIIICHHS
MPAKTUYHHX 3aB/IaHb.

12.3 Kpurepii omiHioBaHHS pOOOTH CTY/IEHTA IPOTSTOM CEMECTPY

3anoBinbHo (60-74). Matu MiHIMyM 3HaHB Ta yMiHb. BimmpairoBatd Ta 3aXUCTUTH BCi
nabopaTopHi poOOoTH. BMITH BHKOPHCTOBYIOUM TOTOBI IPOTpaMHi pIIEHHS Yy BHpIlIEHH]
MPAaKTHYHHX 3aB/IaHb.

Joope (75 - 89). TBepmo 3HaTh MiHIMYM 3HaHb, BHKOHAaTW yci 3aBaaHHs. [lokasaTt BMiHHS
BUKOHYBaTH Ta 3aXWIIaTH BCl MPaKkTU4YHI poOOTH B OOYMOBIEHUN BHUKIAJaueM CTPOK 3
OOI'PYHTYBaHHSAM pillIeHb Ta 3aX0/1B, K1 3alIPOMIOHOBAHO Y pOoOOTAaX.

Bigminno (90 - 100). [ToBHO 3HATH OCHOBHIM Ta JOJATKOBHI Marepian. 3HATH yCi TEMH.
OpienTyBaTHca y MiApYyYHHKaxX Ta MociOHMKax. BMITH caMOCTIiiHO CTBOpIOBaTH NpPOrpaMHi
pIIIeHHS JUTsl peasizallii 3aB/iaHb B JIA0OpaTOPHUX PoOOTaxX 1 po3paxyHKOBIM poOOTI.

Ilkaja ouiHOBaHHA: 0aJIbHA | TPaauUiiiHA

) Or1iHKa 32 TPAAUIIIIHOO KA
Cyma GaniB i i i
[cniut, mudepenuiiioBanmii 3amik 3anik
90 - 100 BinmiaHO
75-89 Hobpe 3apaxoBaHO
60-74 3a10B1JIBHO
0-59 HeszagosinpHO He 3apaxoBano

13. MeToauuHe 3a0e3ne4eHHA



HaBuanpHo-MeTOOUYHNN KOMIUIEKC TUCHMILIIHY, SKUI BKIIOYaE B ceOe:

B w

— poOoya nmporpama JUCIHUILTIHY;

— KOHCIICKT JICKIII{, MAPYYHUKH (HaBYaJIbHI IOCIOHUKH), B TOMY YHCJII B €JICKTPOHHOMY
BUIJISI]IL, SIK1 332 3MICTOM IOBHICTIO BiJIMTOBIAAIOTH pOOOUii Mporpami AUCIHUILTIHY;

— METOAMYHI BKa31BKH Ta PEKOMEHAAIII1 /11 BUKOHAHHS IIPAKTUYHUX POOIT, @ TAKOXK
pEeKOMEeH 1Al JIIs1 CaMOCTIHHOT M ATOTOBKU;

— TEMAaTWKH iHIUBilyaJTbHUX 3aBJIaHb;

— TPUKJIAIA PO3B’SA3YBAaHHS THUIIOBHX 3a/1a4 UM BUKOHAHHS TUITOBUX 3aBJIaHb;

— TMUTaHHS, TECTH JJI1 KOHTPOJIbHUX 3aXO/IiB;

— KaTaJIoTH iHPOpMaILIHUX PECYPCIB.
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