HAIIIOHAJIbHMM YHIBEPCUTET LIMBIJIBHOI'O BAXMCTY YKPATHU

DakyIbTeT MOKEKHOT OE3IEKU

Kadeopa asmomamuunux cucmem besnexu ma iHopMauitiHux mexHo102iu

CUJIABYC HABYAJIBHOI JUCIUILIIHA

«MaremMaTH4YHe MOJAEJTIOBAHHS TAa ONTUMI3allifl cCHCTEM 0e3leKn»

BHOIpKOBA

(000B’s13K0Ba 3aranbHa 200 000B’sA3Kk0Ba Hpodeciiina abo BuOIpKOBa)

3a OCBITHBOIO (OCBITHBO-TIPOQECIHHOI, OCBITHBO-HAYKOBOIO) MPOTPaMoOIo

«AVYIUT DOXKEKHOI Ta TEXHOTCHHOI1 OC3IeKNy

_(Ha3Ba OCBITHBOI IPOrPaMHM)

MMATOTOBKHU 3a nepuwum (bakaiasépcobKum) PIBHEM BUIIIOI OCBITH

(HaliMeHyBaHHS OCBITHBOTO CTYIICHS)

y ramysi 3HaHb _ 26 «lluBijgbHa Oe3nekay

(xox Ta HaliMeHyBaHHS TaTy3i 3HaHb)

3a conemiaiibHICTIO 261 «[loxkexHa Oe3rexkay

(xox Ta HaliMEHYBaHHS CIICLiAIEHOCTI)

3a04Ha (AMCTaHIbIIHA) (OpMa HAaBYAHHS

PexoMenmoBaHO K&(I)CI[pOIO ABTOMATHYHHMX CUCTEM O€3IEKU Ta

(na3Ba xadenpu)

iHdopmariiHux TexHonorii Ha 2023- 2024 HaBYaNbHUN PIK.

[Tporoxon Bix «30» cepmust 2023 poxy Ne 1

Cutabyc po3po0OiieHuit BiAMOBIIHO 10 Po60401 mporpaMu HaBYaJIbHOT AUCITUTLIIHA
«MaTreMaTHYHE MOJEIIOBAHHS Ta ONTUMI3Alls CUCTEM OE3IEKID)

(Ha3Ba HaBYAJILHOT JUCIIMILTIHH)

2023 pix



Anomauis  Jucyunainy. Ilim dYac BUBYEHHS  HABUYaJbHOI  JAWCIUIUTIHU
«MareMaTH4YHE MOJICNIOBAHHS Ta ONTHUMI3AIlS CUCTEM OE3MEKW» CHPUSIOTh PO3BUTKY
npodeciifHOro MUCIICHHS B 37100yBadiB BUIOi OCBITU. OTpUMaHHI 3HaHHS 3aCTOCOBYIOTh
JUISL OLIIHIOBAHHS ICHYIOUMX aBTOMATHYHHX CHUCTEM THPOTUIIOXKEKHOIO 3aXHCTY, Kl
BIIHOCATBCS /10 cucteM Oe3neku. BoHM jgomomaraloTh OLIHUTH — pe3yJIbTaTH
JOCJIDKCHHS, TIJIBUIIYIOTh HaIIMHICTh BUCHOBKIB, JaIOTh MIJICTABU JJISI TEOPETUYHUX
y3arajibHEeHb.

JaHuii xypc mnepeadadyae TEOpPETHYHE 1 MPaKTHYHE OBOJIOJAIHHS TOOYI0BOIO
MaTEeMaTUYHUX MoOjeNied Ta crnoco0aMM iX 3aCTOCYBAaHHS 3 METOH BUKOPHCTAHHS LUX
PE3yNbTATIB ISl IPABMIIBHOTO MPOEKTYBAHHS TaAKUX CHUCTEM Ta MPOTHO3yBaHHS POOOTH
iX y pI3HMX MOYaTKOBMX YMOBax BHMHHUKHEHHS MMOXKEX1. 3HAHHS OTpPUMaHI Wi dYac
BUBYCHHS HABUYAJIBHOI JUCIUIUIIHU CIPHUSIOTH PO3BUTKY CIHPOMOKHOCTI TPOBOJIUTH
ayIUT Ta TEPEeBIPKY CHUCTEM AaBTOMATHYHOTO TIPOTUIOXKEKHOTO 3aXHCTy Ha
BIJIMOBI/IHICTh BUMOTaM YMHHUX HOPMATUBHUX JTOKYMEHTIB.

BigminHOIO 0COONMMBICTIO JAHOTO KYypCy € Te, IO BCl PO3MISHYTI aJTOPUTMHU
pO3paxyHKIB CUCTEM O€3IeKH, iX ONTUMI3allll 32 PI3HUMHU KPUTEPIsIMU, 3aCTOCOBaHI Ha
METOAMKAX, SKI pPO3pOOJIEHI KOJIEKTUBOM KadeApu, 1 CYTTEBO BIAPIZHSIOTHCS BIJ
KJIACHYHUX MIIXOMIIB.

Indopmariisi npo HayKOBO-NIEAArOriyHOTO MpalliBHUKA

Crpineup Bikrop MapkoBuu, crapmuii BUKIaAa4y
Kagenpu  aBTOMATUYHMX  CHUCTEM  Oe3mekw  Ta
1H(OpMAaLIHHAX TEXHOJIOTIH (PaKyJIbTeTy IMOXKEKHOT
0e3MneKu, TOKTOp TEXHIYHUX HayK, mpodecop.

3aranpHa 1HQOpMaIIis

KonrakTHa M. XapkiB, Byn. YepHuimieBchka, 94, xabiner Ne 325.
iHDopMalris PoGouwnit Homep Tenedony — 707-34-16.
E-mail vstrelec1956(@ ukr.net

— MaTeMaTU4YHE MOJICITIOBAHHS CHCTEMH OE3MeKH SK
eproTeXHIYHOT CUCTEMHU «IePCOHAN — TEXHIYHI 3aCO0H —
HABKOJIUIITHE CEPEIOBUIIICY;

Hayxkogi inTepecu — JOCHIDKEHHSI  NISUTBHOCTI  OCOOOBOTO  CKJIAy
OTIepATUBHO-PATYBAILHOI CITYKOW;

— opraizaiis Ta TUTaHyBaHHS EKCIIEPUMEHTAIBHUX
JOCITIKEHB TIporiecy GyHKIIIOHYBaHHS CUCTEM Oe3MeKU
B EKCTPEMaJIbHUX YMOBaxX

— mpodeciiiHi 3HAaHHA Ta MNPAKTUYHUA JOCBIA 3
JTOCITIIKEHHS Ta MOJIETTIOBaHHS porecy
(GYHKI[IOHYBaHHS CUCTEM O€3IEKH;

— HAyKOBO-TIPAaKTHUYHHMM JTOCB1JI €KCIEPTU3U HOBITHIX
po3pobOK y  ramy3l  aBTOMAaTHYHHX  CHCTEM
MPOTUTIOKEKHOTO 3aXUCTY

— KEpIBHHUK Ta BiAMoBigaabHui BUKOHaBenb 20 HJIP
y ramy3i MoKeKHO1 0e3MeKH Ta HUBUILHOTO 3aXUCTY;

— JOKTOp TEXHIYHHMX HAyK 3a CIeniaabHicTio [13;

— KEepIBHUK 5 3aXUINEHUX KaHAUIATCHKUX AUCEPTAIliil
3a CIEIaJbHOCTAMM IOXKeXHa Oe3leKa, eproHomika,
IIUBIJILHUN 3aXHUCT.

[Ipodeciitni 3110HOCTI

HaykoBa nissIbHICTB 3a
OCBITHIM
KOMIIOHEHTOM




Yac Ta micIie mpoBeICHHS 3aHATh 3 HaBUAIbHOI AUCIUILTIHU

AyAUTOpHI  3aHATTS 3  HABY&JIbHOI  JAUCHUIUIIHM  MPOBOASTHCS  3TIAHO
3aTBEPIKEHOT0 po3kiany.  [IpakTU4HiI 3aHATTS MPOBOASTHCS Yy TOMY 4YHCHL 3
BUKOPHUCTAHHSM CIIeIliaTi3oBaHOTO OO0JIaJHaHHs BIAMOBIIHO 10 TeM Ha 0a3i kadenapu, a
TaKOXK HayxoBo-nociigHoro €KCIIEPUMEHTAJIbHO-BUIIPOOYBATBHOTO LHEHTPY
«bpauaTPEN]l». EnekTpoHHMii BapiaHT pO3KIagy pO3MIllyeThCs Ha  CaifTi
VuiBepcurery (http://rozklad.nuczu.edu.ua/timeTable/group).

KoncynpTamii 3 HaBYadbHOI IWUCHUILUTIHA TPOBOASTHCS TPOTITOM CEMECTPY
mouerBepra 3 15.00 mo 16.00 B kabineri Ne 325. B pasi nogatkoBoi notpedu 3100yBaya
B KOHCYJIbTAIIIl 4aC MOTO/IKY€ETHCS 3 BUKJIAJJaueM.

Meta BUBYEHHSI TUCHUILIIHU «MarteMaTudHe MOJICTIOBAHHS Ta OMTHMI3AIlS CUCTEM
oesnekn»: HAOYTTsA 3700yBayaMy BUIIOI OCBITH 3HaHb Ta MPAKTUYHUX HABUYOK, IO
HEOOX1TH1 ISl pO3B’sI3aHHS 3a7ad, MOB’SI3aHUX 3 MOJCIIOBAHHSM Ta OITHUMI3AIli€I0
poboTH cucTeM OE3MEeKH, 3 ypaxyBaHHSAM BUMOI TEXHIYHHMX PETIaMEHTIB, HAIIIOHAIbHUX
Ta MIDKHapOJHUX CTaHJAPTIB.

Onuc HAaBYAJIBLHOI AMCIHUILTIHA

. : ®dopma 3700yTTS OCBITH
HaliMeHyBaHHS TOKa3HUKIB N
3a049Ha (AUCTaHIIbIITHAA)
Craryc AuCHUIIIHH BUOIpKOBa
Pix migroroBkmn 2023-2024
Cemectp 3
OO0cHAr TuCHUILTIHNA:
- B kpeautax €EKTC 3
- KUTbKICTh MOJTYJIIB
- 3arajgpbHa KUJIbKICTh TOANH 90
- JIeK1ii (roauH) 6
- MPAKTUYHI 3aHATTSI (TOAMH) 4
- CeMIHAPChKI 3aHATTS (TOJIVH)
- 1abopaTopHi 3aHATTS (TOJMH) 2
— KypcoBa poboTta (ToawH)
- 1HIII BUJIM 3aHATH (TOJIMH)
- caMOCTiliHa po6oTa (roauH) 84
- IHAUBIIyaIbHI 3aBJAHHSI
(roaun)
- MIJICYMKOBHI KOHTPOJIb VRV
AN nudepeHIiiHnuN 3aJiK
(mudepeHIiHMMA 3alliK, eK3aMEH)



http://rozklad.nuczu.edu.ua/timeTable/group

IlepenyMoBH AJ1s1 BUBYEHHSI AU CUMILIIHU

HaiiGinpm ycmimHe onaHyBaHHS JAUCHUUIUTIHM 0a3yeThbCsl HaA 3HAHHSX, IO
OTpUMaHi TpU BHBYEHHI AUCHMIUIIH OCHOBM BHIIOI MaTeMaTHKH Ta MaTEeMaTUYHOI
CTaTUCTUKH, BCTym 110 criemianbHOCTI.

Pe3yjbTaTH HABYAHHS TAa KOMIETEHTHOCTI 3 TMCHUTLTiHA
BinnosigHo 10 0cBiTHROI ITporpamu  «IloxkexxHa Ge3nekay
BUBUYEHHS HaBYAJILHOI JUCIAIUIIHA TOBUHHO 3a0€3IE€YNTH:

- TOCSITHEHHSI 37100yBauyaMy BHINO1 OCBITH TAKUX PE3yJbTATIB HABYAHHS:

[Iporpamui pe3ynbTaTi HABYAHHS

3acTOCOBYBATH CrHeIliai30BaHl KOHIENTYyadbHI 3HAHHS, I[TPHO1.
10 BKJIIOYAIOTh Cy4YacHl HAyKOB1 3400yTKH JJIsl PO3B’sS3aHHS
HAYKOBHX 1 IPUKIIAJHUX 33]1a4 Y cepi MOKEKHOT Oe3MeKH.

OrHroBaTi cTaH 3a0e3leueHHs] IMMOKEXKHOI Oe3leKn [TPH12.
00’€kTiB, Oy/iBeNIb Ta CIOPYJ, BIAMOBIIHICTh I1HXEHEPHUX
CHUCTEM Ta CUCTEM aKTHUBHOTO Ta MTACHBHOTO MPOTHUIIOKEIKHOTO
3aXMCTy BHMOTAaM TMOXKEXKHOI Oe3MeKH, CTBOPIOBATU MOl
HOBHUX CUCTEM.

JlucuuriiHapHi pe3ybTaTH HaBYaHHS

3HaHHA NPUHLUIIB MOOYJOBU CUCTEM Oe3meku Ta iX
YOpPaBIiHHSA 3 YpaxXyBaHHSM pe3ylbTaTiB MaTEMaTHUYHOTO
MOJIETIIOBaHHS

VYMiHHS aHaMI3yBaTH TEXHOJIOTIYHI MPOIECH 3 METOH
BCTAHOBIICHHSI TMMapaMeTpiB, IO MiIATAIOTh MOJICTIOBAHHIO Ta
KOHTPOJTIO ISl 3a0€e3neueHHst 0€3MeKn

Cknagatu cxemu (QyHKIIIOHYBaHHS CHCTEM O€3IeKH,
3IACHIOBATH 1X MaTEMATUYHUI OIMUC Ta MOJIEIIOBAHHSI

- ¢popmyBaHHS y 3100yBaviB BUIIIOT OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

[IporpamMHi KOMITIETEHTHOCTI (3arajibHi Ta Mpodeciiiti)

3maTHICT 70 TIONMIyKy, OOpOOJIGHHS Ta aHaji3y 3KO01
1H(hopMalii 3 pI3HUX JKEpelL.
3MaTHICTh aHaMI3yBaTH IMPOIIECH, CTaH OO0'€KTIB Ta [TIK10

IMPOIrHO3yBAaTHU MOJKJIMBI 3arpO3u BUHUKHCHHS ITOXKCK.

3MaTHICTh 3aCTOCYBaTH OCHOBHI  TIOJIO)KCHHS [1K13
CTaHIapTiB Ta HOPMATHBHO-NIPABOBHX aKTIiB 3 MHTaHb
MOKEKHOT O€3IMEeKH B Mpolieci NpodeciitHol AiSTbHOCTI.

OuikyBaH1 KOMIIETEHTHOCTI 3 IUCIUILIIHU

3MaTHICTh MPOBOJUTH MOJCIIOBAHHS Ta ONTHUMI3aIli0
pOOOTH CHUCTEM TIOKEKHOT O€3MEKH




IIporpama HaBYAJBHOI JUCHMILTIHU
TeMH HABYAJILHOI IMCIMILTIHT:

MOJIYJIb 1.

Tema 1.1. ®opMma Ta npuHUKMIHN TOOYTOBU MaTEMaTHYHUX MOJICIICH

[Tonsartss moaeni Ta MoaentoBanHsa. Knacudikaiis BuaiB mojemtoBanHs. [loHATTs
MaTeMaTUYHOTO MojetoBaHHs. [IpuHIMNU 1 eTanu NoOyJ0BH MaTeMaTUYHUX MOJCIICH.
[TpuHnmMnu MoaenoBaHHs. 3aCO0M MaTEMAaTUYHOT'O MOJICTTFOBAHHS.

Tewma 1.2. MoaentoBaHHS Ta 00UUCITIOBATBHUI €KCIIEPUMEHT
3aranpHa MaTeMaTH4HA MOJIEJb JIHIHHOTO MTporpamyBanHsi. dopmu 3amucy 3amad

JiHIAHOTO mporpamyBaHHa. CHUMIUIEKCHHM METOJ PO3B’SI3yBaHHsS 3a/ay JIHIHHOTO
nporpamyBaHHs. J[BOicTICTh y 3a/1auax JiiHiitHOTO nporpamyBanHs. [IpaBuiia mody 108U
JIBOICTHX 3aj1ad.

Tema 1.3. OcHOBHI eTanu Ta NPUHIUIHN [IJIAHYBAaHHS €KCIIEPUMEHTY
OCHOBHI TOHSATTS IUIAHYBAaHHS €KCIIEPUMEHTIB. 3arajlbHUil MiAXia A0 MIaHyBaHHS

excriepuMeHTiB. [loBHODakTOpHUI Ta APIOHO (HAKTOPHI EKCIIEPUMEHTHU

Tema 1.4. OCHOBH MEPEKEBOTO YIPABITIHHS

OCHOBHI €Tanmy MEpEeXEBOro IUIaHyBaHHA Ta ynpaBiasHHA. OCHOBHI MOHSTTA
MepexeBOoro mianyBanHs. [IpaBuna noOynoBu MepexeBoro rpagika. Yacosi mapamerpu
MepeKeBoro rpadika

MOJIYJIb 2.

Tema 2.1. MaremaTuyHe MOJCIIOBAHHA Ta ONTUMI3AIlS CHCTEM IMOXKEXKHOI
curHasisarii

3aranpHa TIOCTAaHOBKA 3ajadi. MoOJenoBaHHsT CEHCOPHOI 30HM  JaT4HKa.
dopmMmamizaiisi yMOB po3MmiiieHHs aaruukiB. [loOymoBa MaremarnyHoi Mojzeni Ta
MOJICIIIOBAHHS 3a/1a4ul ONTUMI3allii JIOBKWHHU TIPOBIIHOT MEpexKi

Tema 2.2. MareMaTu4yHe MOIEIIOBAHHS Ta OITUMI3AIIA CHUCTEM BOJISHOIO
MOXKEKOTaCIHHS

HopmaTtvBHI BUMOTM [0 pO3MIIIEHHS 3poIlIyBayiB. MoJenoBaHHS CXeM
PO3MILIEHHS 3polIyBayiB. MareMaTuyHa MOJEIb 3a/1a4l PO3MILIEHHS 3pOIIyBayiB.

Tewma 2.3. OnTumizariist BUOOPY €IEMEHTIB CUCTEM BOJISTHOTO TTOXKEKOTACIHHS

3araibHI yMOBU I BHU3HAYEHHS BUOOpPY €JIEMEHTIB CHCTEM BOJISHOTO
noxkexxkoracinga. OnTuMizaiisg MaTeMaTUYHOI MOJIE1 CUCTEM BOJISHOIO IT0KEKOTaCIHHS.
Orntumizariiss Ta MOACITIOBAHHS T1APABIIYHUX PO3MOIIBYUX MEPEK METOJOM «IKEPE 1
CTOKIBY»



Posnmopisi aucomiuiinm |y roamHax 3a (opmMaMu oOpradizamii OCBITHHOIO
npouecy Ta BUJIaMHU HAaBYAJIbHUX 3aHATH:

dopma 3100yTTsI OCBITH 3a04Ha (JIMCTAHI[INHA)
KinpkicTh roguH
Ha3zBu .
. y TOMY YHCITI
MOIYJIB i . . =
Tem YChOTO TeKIii | MpaKTHIHI nmabopaTopHi (caMOCTiiiHa poOoTa
(CeMIHApCHKI) | 3aHATTS
3aHATTS

2- ii cemecTp
Moayas 1

Tema 1.1 13 2 11

Tema 1.2 13 2 11

Tema 1.3 13 2 11

Tema 1.4 13 2 11
Pazom 3a
moxyJieM 1
2- ii cemecTp
Mopyab 2
Tema 2.1 13 2 2 13
Tema 2.2 13 13
Tema 2.3 12 13
Pazom 3a
MOJyJIeM 2
Pazom 90 6 4 2 78

Temu NMPAKTUYHHUX 3AHATH

No KinekicTh
Hassa Tremn
3/1 TOIUH
1 [TocTanoBka Ta po3B’si3aHHS 3a7a4l PO3MOALTY 0OMEKEHUX
pecypciB 2
2 Po3pobka Ta OOYHCIIEHHS OCHOBHHMX YacOBUX IapameTpiB
MEpEeXXeBOT MOJIETI. 2
Pazom 4
Temu 1ad0opaTopHux poodiT
No KinekicTh
HasBa Tremn
3/1 TOIUH
1 [lopiBHsUIIBHUN — aHami3 CXEM PO3MIIIEHHS TOXKEKHUX
CHOBIIIYBaYiB 2
Pazom 2




OuiHIOBaHHS OCBITHIX IOCSATHEHb 3/100yBaviB BUIIOI OCBITH

3aco0u OiHIOBAHHSA

3acobamu OIIHIOBaHHSI Ta METOJAMH JIEMOHCTPYBAHHS pPE3y/IbTaTiB HaBYAHHS €
nudepeHIinHui 3a1iK, BiANMoBial, y Tomy pasdi B cucteMi OpenTEST 2, tTa mnpesenTartii
pe3ynbTaTiB poOOTH HA CEMIHAPCHKUX Ta MPAKTUYHHUX 3aHATTSX.

[TimcyMKOBU KOHTPOJIb TPOBOAUTECA Y hopMi TUDEPEHIIIHHOTO 3aTiKYy.

O1iHIOBaHHS PIBHSI OCBITHIX JOCSATHEHb 300yBayiB 3a OCBITHIMH KOMIIOHEHTaMH,
3nifcHIoeThes 3a 100-0anbpHOO HIKaoko, 110 BUkopuctoByeTbes B HY L3 YVkpainu.

Kpurepii ouinroBaHHs

[ToTounnii KOHTPOJIb pPE3yNbTATIB HaBYAHHS 3700yBadiB OCBITH MPOBOAMUTHCS Y
dbopMi IHANBIAYATBHOTO Ta PPOHTAIBHUX ONUTYBaHb, BUKOHAHHS MPAKTUYHUX 3aBIaHb

[TimcyMKOBUI KOHTPOJIb TPOBOAUTECA Y hopMi JUDEPEHIIIHHOTO 3aTiKYy.

Po3nogii Ta HakonmuveHHs OajiB, AKI OTPUMYIOTH 3400yBadi, 3a BHIAMU
HABYAJbHUX 3aHATH TA KOHTPOJbHUMH 32X0AaMH 3 M CUMILIiHA

CymapHa
MaxkcumanbH yMap
o - MaKCcUMaJlbHa
KutekicTe vii Oax 3a BUg | . . .
Bunu HaBUanbHUX 3aHATH KUIBKICTh OaJliB
HaBUYAJbHUX |[HABYAIBHOTO
3a BUJIAMU
3aHATD BAHITTS
HaBYaJIbHUX
3aHATH
I. IToToYHM KOHTPOJIb
JIeKIl 2 2 4
CEMIHAPCHKI 3aHATTS
Monayne | npakTUYHE 3aHSTTS 2 6 12
1 3a pe3yibTaTaMy BUKOHAHHS
MIJICYMKOBOT ~ KOHTPOJIbHOI | 1 38 38
(MomypHOT) poOOTH
Pa3om 3a moToyHMI KOHTPOJIBL 54
JeKIIii 2 2
nJabopartopHa poboTa 6 6
Monynb | mpakTUYHE 3aHSTTS
2 3a pe3yibTaTaMy BUKOHAHHS
HiCYMKOBOI  KOHTPOJIBHOT | 1 38 38
(MoaybpHOT) pob6OTH
Pa3om 3a moToyHMI KOHTPOJIBL 46
Pa3om 3a BCl BUJIM HAaBYAJIbHUX 3aHSATh Ta KOHTPOJbHI 3aX0AH | 100




IHoToYHMI KOHTPOJIb.

Tlomounuti koHmpoas TPOBOAUTHCS Y BUTIIAI BUTLHOTO CIIJIKYBaHHS Ta €KCIIPEC
ONMUTYBaHHS HA JIEKI[iSAX, CEMIHAPCHKOMY 3aHSTTI, a TAaKOXX OMUTYBaHHS B CHCTEMI
OpenTEST 2. Bin nepenbadae oriHIOBaHHS TEOPETUYHOI MIATOTOBKHU 3/100yBaviB BUIIO]
OCBITH 13 3a3Ha4€HOI TeMH (y TOMY YHCJIII 1 CAMOCTIHHOT poOOTH 32 TEMaMH).

Kputepii oTOYHOTO OIIHIOBAHHS 3HaHb 3/100yBaY1B Ha JIeKYILIHOMY 3AHAMMI:
0 GasiB- MoOCTiiiHE B1JIBOJIIKAHHS, 3aHATTSI CTOPOHHIMH CIIPaBaMH ITiJ] 4ac JIEKITli;
1 Gan - macWBHA MPHUCYTHICTH HA JIEKIIIi;
2 Oanm- mOCTIiWiHA, 3alliKaBJeHa Ta aKTUBHA poOOTa Ha JeKiii, BipHI BiamoBimi Ha 1-2
MATaHHS [IPU 3BEPHEHHI BUKJIa/1avya J0 ayauTopii.

Kpurepii moTouHOTO OIIHIOBaHHSI 3HAHB 3/100YBaUiB HA CEMIHAPCHKOMY 3AHAMMI:

6 OaiiB- mpoAyMaHe, 3MICTOBHE, LIIOCTPOBaHE MPEACTABICHHS MUTAHHA O OOTOBOPEHHS
Ta aKTMBHA y4acTh y IMPOBEICHHI CEMIHAPCHKOTO 3aHSTTS, 3a/1aHO OUIbII 5 CYyTTEBUX
NUTaHb JIOTIOBiAAauy, y4acTh Y JUCKYCIi 3 apryMEHTOBaHUM BiJICTOIOBaHHSIM CBOE€]
MO3UIII1, TPYHTOBHUM OIlIHIOBAaHHSIM POOOTH 1HIIMX; HABEJICHHS BIPHUX Ta BaroMHUX
apTyMEHTIB IIpY BEJCHHI JUCKYCIT;

5 GautiB- TIpeJCTaBICHHS CBOET JIOTMOBIII JJO OOTOBOPEHHS Ta aKTMBHA Y4acTh Y MPOBEJACHHI
ceMiHapy, 3aJaHO N0 2 CYTTE€BUX IMHUTaHb JOMOBIJady, y4acTb Yy JHUCKYCii 3
apryMEHTOBAaHUM BIJCTOIOBAHHSM CBO€1 MO3WIII Ta IPYHTOBHUM OI[IHIOBaHHSM
poOOTH THIIHX;

4 Oamu - aKTUBHA Y4acCTh y IPOBEICHHI OOTOBOPEHHS MHUTAaHb 0€3 0COOMCTOI OTOBII,
y4acTh y AMCKYCii 3 apryMEHTOBAaHHMM BIJICTOIOBAHHSIM CBO€i MO3MHIIii, I'PYHTOBHA
OLliHKa poOOTH 1HIIKUX;

3 Gamu- poboTa Ha cemiHapi 3 6€3 MpeICTaBICHHS CBOE1 JIOMOBII, Y4aCTh y OOTOBOPEHH;

2 Ganu- macuBHA MPHUCYTHICTh Ha CEMIHAPCHKOMY 3aHATTI 0€3 BUCIIOBJICHHS CBOET TyMKH,
0e3 y4yacTi y 0OroBOpeHH1 NMUTaHb;

1 Oan- mocTiiiHE BIBOJIKAHHS, 3aHATTS CTOPOHHIMU CIpaBaMHU I Yac CEMIHAPCHKOTO
3aHSTTS.

Kputepii noTOYHOTO OIIHIOBaHHS 3HaHb 3100yBaY1B HA NPAKMUYHOMY 3AHAMMI:

1 Oan- HeomHOpa3oBe  BIABOJIKAHHSA BiJ BUKOHAHHS 3aBJaHb, 3aHATTS CTOPOHHIMU
CIpaBaMy ] Yac MPAKTUYHOTO 3aHATTSA, HE HAJaHHSA >KOAHOI BIAMOBIAI Ha
3alUTaHHs OpU M1ACYMKOBOMY OMUTYBaHH1 HAPUKIHII 3aHATTS;

2 Ganu- MacuBHA MPHUCYTHICTh HAa MPAKTUYHOMY 3aHSTTI 3 IOBEPXHEBUM BIIIPALIOBAaHHIM
BCIX HaBYAJbHUX MHTAaHb Ta HE HAJaHHsS BIANOBiAEH Ha OUIBLIICTH 3alUTaHb MpPH
M1JCYMKOBOMY ONMUTYBAaHHI HAIIPUKIHII 3aHATTS;

3 Ganu- macuBHA y4acTh y BIAINpAIlOBaHHI BCIX HABUAJIbHUX MUTAHb MiArPYNO0, HAJAHHA
MOBEPXHEBUX BIJNOBIACH MIPU OMUTYBAHHI 3a MIJCYMKaMH 3aHSITTS,

4 Ganu- BIAMpaIlOBaHHI BCIX HAaBYAJIBHUX MUTaHb, HaJIaHHS apryMEHTOBAHUX BIAMOBiACH
Ha OUIBIIICTh MUTAHb IPU MiACYMKOBOMY ONMTYBaHHI HAIIPUKIHII 3aHATTS,

5 OaniB- aKTMBHA YYacTh Yy BIJNpAIIOBaHHI BCIX HaBYAIbHUX MHUTaHb, HaJaHHS
apryMEHTOBAHUX BIJIMOBIACH MIPU ONMUTYBAaHHI 3a MiJCyMKaMU 3aHITTS;

6 OGaniB- opraHizoBaHa, HamoJieryiMBa po0OTa y BIAIMpaIfOBaHHI BC1X HABYAJIbHUX MMUTAHb,
Ha/JlaHHS apTryMEHTOBAaHUX BIATOBiNEH MPU OMHWTYBAaHHI 3a MiJCyMKaMH 3aHSTTS,



HaJaHHA KOHC}’J’IBT&TI/IBHOI JOIIOMOI'M 4YJICHaM HiI[prrII/I HiI[ qac IIPOBCACHHA
3aHATTA.

MoayJbHUN KOHTPOJIb.

Mooyabha kKomwmponvHa poboma € CKIAJOBOIO IOTOYHOIO KOHTPOIO 1
IIPOBOUTHCS TIC/IS 3aBEPIICHHS BUBYCHHS BiIMOBITHOTO MOJIYJIIO Y YaCH KOHCYJIBTAIIIH
a00 caMOITAroTOBKH. BHKOHAHHS MOJYJIBHOI KOHTPOJIBHOI pOOOTH € albTepPHATHBOIO
aKTUBHOI pOOOTHM Ha ceMmiHapi Ta JICKIIsX. PobOora ckmagaeTrbest 3 HEKIIBKOX
TEOPETUYHUX MUTaHb B 3aJICKHOCTI BIJl KUTBKOCTI HEBIAIMPAIlbOBAHUX 37100yBaueM TEM y
MOAYMI 1 MOXE NPOBOAUTUCSH SK Yy (OopMi TeCTyBaHHS 3a JOMOMOTOI0 CHCTEMHU
OpenTEST 2, tak 1 y ¢popmi criiBOeciau.

Kpumepii  oyinrosannus 3manv  3000y8auié  npu  GUKOHAHHI  MOOYJIbHUX
KOHMPOTLHUX pOOIm:

20 ©OamiB - pO3KpUTI Yy MOBHOMY OOCS31 Ta BUpIIIEHI II’SITh 3aBAaHb, HABEICHO
apryMEHTaIlll0, BAKOPUCTOBYIOThCS TTPOdeCiiiHI TEPMiHU, TPaMaTUYHO 1 CTHIIICTUYHO Ta
0e3 MOMMJIOK MPEJICTABJICH] BIAMOBIAI Ta pe3yJIbTaTH;

15 GamniB- po3KpuUTI y MOBHOMY OOCSI31 Ta BUPIIIEHI YOTUPH 3aBIaHHS, HABEICHO
apryMEHTaIll}0, BAKOPUCTOBYIOThCS TTPOdeCciitHI TEPMiHU, TPaMaTUYHO 1 CTHIIICTUYHO Ta
0e3 MOMWIOK IIpEeJCTaBJIeH1 BIJMOBIAI Ta pe3yJabTaTH; OJHE  IUTAHHS PO3KPUTO
YacTKOBO;

10 OGamiB- pO3KPUTI Yy MOBHOMY 0OCS31 Ta BIpHO BHUpIIIEHI TPH 3aBJaHHA,
HABEJCHO apryMEHTAIlil0, BUKOPUCTOBYIOThCS MpodeciiiHi TepMiHH, TIpaMaTUYHO 1
CTHJIICTUYHO Ta 0€3 MOMUJIOK MPEACTABIICH] BIAMOBIII Ta pe3yabTaTH; BCI 1HILI MATAHHS
PO3KPHUTH YaCTKOBO;

8 OaiB- pO3KpUTI y MOBHOMY 00CSI31 Ta BIpHO BUPIILIEHI JBA 3aBJJaHHS, HABEJICHO
apryMeHTallll0, BUKOPUCTOBYIOTHCS MPOQECIitHI TePMIHU, IPaMaTUYHO 1 CTUIIICTHYHO Ta
0€e3 MOMMUJIOK MPEACTaBIEH] BIAMOBI/II Ta pe3yNbTaTH; JABa MUTAHHS PO3KPUTH YaCTKOBO;

5 0GaJiB- MOBEPXHEBO PO3KPHUTI Ta YACTKOBO BUPIIICHI BCI 3aBJaHHS;

0 OGamiB- ogHe Ta OiMbIIIE 3aBJaHb 30BCIM HE PO3IIISIHYTO.

Ilepenix meopemuunux numans 0,11 RIO20MOGKU 00 MOOYTbHUX KOHMPOTbHUX
pooim

Mooyns 1.
— TloHsATTS MOJEN1 Ta MOJIETIOBAHHS.
— Knacudikarrist BUiB MOJICTFOBaHHS.
— TloHSTTS MAaTEMaTUYHOTO MOJICITFOBAHHS.
— Tlpunuunu i eranu noOy0BM MaTEMAaTUYHUX MOJIEIEH.
— IlpuHUOnunm monenroBaHHs.
— 3aco0u MaTeMaTUYHOTO MO/ICITIOBAHHS.
— 3aranbHa MaTeMaTU4YHA MOJIENb JIIHIMHOTO MPOTrpaMyBaHHS.
— ®opwmu 3anmcy 3a1a4 JIHIHHOTO MPOTpaMyBaHHS.
— CHUMIUIEKCHUI METOJT PO3B’SI3yBaHHsI 33/1a4 JIIHIMHOTO POTpaMyBaHHS.

— JIBOiCTICTh Yy 3a/1aUax JIHIMHOTO IPOrpaMyBaHHS.



— [IpaBuna moOyq0BH BOICTUX 3a/1a4.

— OCHOBHI HOHSATTS MJIAHYBaHHS €KCIIEPUMEHTIB.

— 3aranpHUl MiIXia 10 MJIaHyBaHHS €KCIIEPUMEHTIB.

— IloBHOGakTopHUI Ta IpiOHO (PaKTOPHI EKCIIEPUMEHTH

— OCHOBHI eTanu MepeXeBOro IMJIaHYBaHHS Ta yIPaBJISHHS.
— OCHOBHI IOHATTSI MEPEKEBOTO MJIAHYBAHHS.

— TlpaBwia moOynoBu MepekeBoro rpadika.

— Yacosi napameTpu MepexeBoro rpadika

Mooyas 2.

— 3arangpHa MOCTAaHOBKA 3aj[a4i PO3MIIIEHHS OKEKHUX CHOBIIIYBaviB.

— MopentoBaHHS CEHCOPHOT 30HU JaTUHKA.

— @opwmanizailisi yMOB pO3MIIIECHHS TaTUYHKIB.

— TloOymoBa MaTeMaTHYHOT MOJIEII Ta MOJICTIOBAHHS 3a7a4l ONTUMI3aIlii
JOBKMHU TPOBITHOT MEPEKI.

— HopMatuBHi BUMOTH 1O pO3MIILIEHHS 3pOITYBayiB.

— MopentoBaHHs CXeM PO3MIIICHHS 3pOITyBayiB.

— MaremaTruHa MoJIeb 3a/1a4l pO3MIILEHHS 3pPOLIYBayiB.

— 3aranbHi YMOBHU /JIs1 BU3BHAYEHHS BUOODPY €JIEMEHTIB CUCTEM BOJISIHOTO
MOKEKOTACIHHS.

— OnruMmiszaliisgd MaTeMaTUYHOI MOJIEII CUCTEM BOASIHOTO MOKEKOTaCIHHS.

— OnTumizairis Ta MOJETIOBAHHS T1IPABIIYHUX PO3TOIIITEYNX MEPEK
METOJIOM «JIPKEpeJl 1 CTOKIB»

IHoysiTHKa BUKJIAJAHHSA HABYAJIbLHOI JUCIHILTIHA

3n00yBaul BHINOi OCBITH MNpPH BUBUCHHI AMCIUIUIIHA Ta BiJABIJAHHI 3aHATH
MOBHHHI OyTH yBaXHUMH, OpaTH aKTHMBHA y4acTh B OOTOBOPEHHI HaBYAJIbHUX MHUTaHb,
SK Ha CEMIHAPCHKHUX, NPAKTUYHHUX 3aHATTAX, TaK 1 Ha JICKIIAX. Bil HUX BUMara€eThcs
CyMJIIHHE BUKOHAHHS HaBYAJILHOI IMPOTPaMU Ta YBa)KHE CTaBJICHHS 0 PO3KJIAAy 3aHSTh
3 HaBYAJIbHOI AUCIUILUTIHK. HempuirycTUMUMH € TPOIyCKHM Ta 3ali3HeHb Ha 3aHSATTS
(3m00yBayi BUILIOT OCBITH, SIK1 3aII3HUJIMCS HA 3aHSATTS, 10 3aHSTTS HE JOMYCKAIOThCS).

HecBoeuacHe BUKOHAHHS MOCTaBJICHOTO 1HIWBIAYaJbHOTO 3aBIaHHS, TEPMIHIB
HOTO 3axUCTy, JIKBiAarmii 3a00proBaHOCTI 3aBAaHHS BIUIMBAE HA BIJCOTOK 3HWKCHHS
ouinky. [lix yac 3aHATTS MOOUTLHUMH MPUCTPOSMU JO3BOJSETHCS KOPUCTYBATHUCS TUTBKU
3 03BOJTY BHKJIa/1a4a.

3m00yBay BHINOI OCBITM Ma€ TMpaBO [I3HATUCA TMIPO CBOIO KUIBKICTh
HaKOMMMYEHUX OajiB y BHKJIa/Jadya HAaBYAIbHOI JUCIUIUIIHU Ta BECTU BIACHUN OOJIK IIUX
Oaiis, MOBUHEH JOTPUMYBATUCA TIOJITUKA JOOPOYECHOCTI TiJi Yac BUKOHAHHS
CaMOCTIHOT a00 1HIUBIAyaJIbHOT pOOOTH.
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