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BCTYIIL

[Iporpama HaBYaIBHOT AUCHUILTIHN «MoOIEIl Ta METOIN IPUHHSTTS PIllICHbY» po3po0JIcHa
BIJITIOBIJTHO /10 OCBITHBO-TIpO(eciiiHOl mporpaMu MiArOTOBKH nepuioro (0akamaaBpchbKOro) piBHA
151 «ABTOMaTH3allis Ta KOMIT FOTEPHO-1HTETPOBAaHI TEXHOJIOT11».

1. Onuc HABYAJIBHOI AMCHMILTIHA

1.1. Mertoro BUKIAJaHHS HABYAJIbHOI IUCHUIUIIHU €: 3aCBOEHHS CTYAEHTaMHU OCHOB
METOJIOJIOTIi CHCTEMHOIO MiAXOAY IO MOCHIKCHHS CKJIAJHUX TEXHIYHUX CHUCTEM METOJIaMU
onTUMI3amii 1 NMPUHUHATTSA pillleHb Ta 1H., BUPOOJICHHS HAaBHYOK 3 ajanTailli CTaHIapTHUX
QITOPUTMIB JI0 HOBHX — YHCEIBHUX PO3B’A3aHb CKJIaIHUX IPUKIIATHUX 33/1a4, @ TAKOK NMPUAOaHHS
3HaHb PO MAKETH MPUKIIATHUX MPOrPaM CHEI[IaIbHOTO MPU3HAYCHHS.

O6’ext BuBYeHHs. OO0'€KTOM BHMBYCHHS MUCHMIUIIHK «MoOjeni Ta METOAW TPUHHSITTS
pIlIEHb» € CyYacHa METOJOJIOTiSl CUCTEMHOrO MiAXOAy A0 AOCITIKEHHS CKJIATHUX TEXHIYHUX
CHCTEM Ta IPOLECIB, Yy SIKid PO3pOOIISIOTHCS MOJENI NPUHHATTA pillleHb, METOIU ¥ aIrOpUTMH
onTUMI3allil 1 NPUHHATTA pIllIeHb, a TAKOX LUISIXW BUKOPUCTAHHS AJS Ii€l METH CY4acCHUX
KOMIT'FOTEPHHUX CUCTEM, CIEI[iali30BaHUX MAKETIB MPHUKJIATHUX MTPOTPaM.

[Ipenmer BuBueHHs. [IpemMeToM BHWBYCHHS € METOJM W aNTOPUTMH ONTHMI3aIlii 1
OPUMHATTA pIlIeHb MPH YOPaBIiHHI CKIQAHUMH KOMITIOTEPHUMHU CHCTEMaMH, OLIHKH iX
e(peKTUBHOCTI. Ta iH., JUISI PO3B’SI3aHHS SKUX PO3POOISIETHCS MareMaTHyHe 3a0e3leyYeHHs
KOMIT'IOTEPHUX CHCTEM, a TaK0XX BHUKOPUCTOBYIOTHCS CIIEIlialli30BaHI MAKeTH MPUKIATHUX
porpam.

1.2. OcHOBHMMH 3aBJJaHHSMU BUBYEHHS HABUAJIBbHOI JUCLUIUTIHY €:

1. Metoau YUCEIIbHOTO PO3B’I3aHHS 3a/1a4 ONTUMI3aIlii.

2. lepapxiyHe TpEICTaBICHHS CHHTE3Y MPOEKTHUX pimeHb. OCHOBHI 3a1adi CHHTE3Y
CKJIQJTHUX 1€papXiYHUX OaraTopiBHEBHX CHCTEM IMIATPUMKH MPUHHSATTS PIIICHb.

3. IlocTaHoBKHM 33724 pO3KPHUTTSI HEBU3HAUCHOCTEH y T€Opil MPUHHSTTS PillICHb.

4. Oco6MBOCTI MOCTAaHOBOK Ta CTPYKTYpHU3alLlii 3a7jau NpUHHATTS pillleHb IPU CTBOPEHHI
CKJIaTHUX 1€papXiyHuX OaraTopiBHEBHX CHCTEM.

5. Ctpykrypu3alis 3aa4 TPUHHATTS PIlIEHh B YMOBaX BU3HAUYCHOCTI Ta HEBU3HAYECHOCTI.

6. CtpykTypH3auis 3aJa4 OPUHHATTS PilLICHb B yMOBaX PU3HKY.

7. Knacuoikaiis METOAIB YHCEIBHOIO pO3B’S3aHHS 3a4ad  0araTOKpUTEpiallbHOTO
NPUMHSTTS PIILIEHb.

8. Knacugikamis MeTOJIB YHCENBHOTO pO3B’A3aHHA 3agad OaraTOKpUTEpiabHOI
CTOXACTUYHOI onTuMizarii.

9. OcCHOBHI XapakTepUCTUKH Ta NPUHIMIN POOOTH 3 CIIEHiaTi30BaHUMH ITaKeTaMH
npukiaaaux nporpam (I niaATpUMKY NPUHHATTS PilIEHb.

B xozi BUBUEHHSI JUCLUHUIUTIHU Y CTYACHTA MOBUHHI (pOpMyBaTHCS TaKi KOMIETEHTHOCTI.

Inmeepanvna komnemenmuicms

3/1aTHICTh pO3B’S3yBaTH CKJIAIHI CIEliali3oBaHl 3ajadi Ta MPakTH4HI MpobdjeMu, 10
XapaKTepU3YIOThCS KOMITJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, i1 4ac Mpo¢eciitHol TisIbHOCTI Y
rajxysi aBTomMaTHu3ailii abo y mporieci HaB4aHHs, 0 Tepeadadae 3acTOCyBaHHS TEOPiil Ta METOIIB
ramysi.

3azanvui komnemenmuocmi (3K)

3K1. 31aTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUHUX CUTYALIISIX.

CneyianvHi (¢paxosi, npeomemni) komnemenmuocmi (DPK)
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@®K2. 3parHiCTh 3aCTOCOBYBATHM 3HAHHA (I3UKM, ENEKTPOTEXHIKH, EJIEKTPOHIKU 1
MIKPOIIPOIIECOPHOT TEXHIKH, B 00C31, HEOOXITHOMY IS PO3YMIHHS TPOIIECIB B CHCTEMax
aBTOMATH3AIli] Ta KOMIT FIOTEPHO-IHTETPOBAHUX TEXHOJIOTIsIX.

@®K4. 3paTtHicTh 3aCTOCOBYBAaTH METOJM CHCTEMHOIO aHaji3y, MaTeMaTHYHOTO
MOJICITIOBaHHS, 1IeHTU(]IKAIII Ta YHCIOBI METOIU I PO3POOJICHHS MaTeMaTUYHUX Mojelen
OKpEMUX €JIEMEHTIB Ta CUCTEM aBTOMAaTH3AaIlil B IIJIOMY, JUIS aHANI3y SKOCTI iX (yHKIIOHYBaHHS
13 BUKOPUCTAHHSM HOBITHIX KOMIT FOTEPHUX TEXHOJIOTIH.

®KS5. 3naTHicTh OOTpyHTOBYBAaTH BHOIp TEXHIYHHMX 3ac00iB aBTOMaTH3alllii Ha OCHOBI
PO3YMiHHS TPUHIUIIB X poOOTH aHami3y iX BIACTHBOCTEH, MPHU3HAYCHHS 1 TEXHIYHHUX
XapaKTEPUCTHK 3 ypaxyBaHHSIM BHMOTI JI0 CHCTEMH aBTOMATH3allii 1 eKCIUTyaTalliiHUX YMOB;
HaJaro/pKyBaTH TEXHIUHI 3aCO0M aBTOMATH3aIlll Ta CHCTEMH KEpyBaHHS.

@®K7. 3natHicTh OOIpYHTOBYBAaTH BHOIp TEXHIUYHOI CTPYKTYpPH Ta BMITH PO3POOISATH
NPUKIAJHE TpOorpaMHe 3a0e3MeyYeHHs Ui MIKPOIMPOIIECOPHUX CHUCTEM KepyBaHHS Ha 0asi
JOKaJbHUX 3ac00iB aBTOMAaTM3allii, MPOMHUCIOBHX JIOTIYHUX KOHTPOJIEPIB Ta MPOTrPamMOBAHHX
JIOTIYHHUX MATPUIlh | CATHATBHHUX TIPOIECOPIB.

1.3. KinbKicTh KpeauTiB — 7

1.4. 3aranpHa KUIBKICTE roauH — 210

1.5. XapakrepucTrka HaBUYIBHOT JUCIHILTIHU
Bubipkoa
JlenHna ¢opma HaBYaHHS ‘ 3aouHa (qucTaHIiitHa) popmMa HaBUaHHS
Pik niaroroBku
4-ii | -t
Cemectpu
7, 8-it | -t
Jlekuii
56 roz. ‘ rOJI.
[IpakTiuHi, ceMiHapChKi 3aHATTS
56 ron. ‘ TOJ.
JlaGopaTopHi 3aHATTS
0 ron. ‘ roJ.
CamocriitHa poOoTa
98 rox. ‘ TO/I.
[HnuBinyanbHI 3aBAAHHS
0 ron.

1.6. BignmoBigHO 10 BHMOT OCBITHBO-KBali(iKalliifHOTO PIBHA TMIATOTOBKH 3a
pe3ynbTaTaMi BUBYCHHSI TUCIUILTIHUA CTYJ€HTH MOBUHHI —

3HATH:
- OCHOBHI 3aJlaul aHaNi3y 1 CUHTE3y CKJIAJHUX 1€papXIYHUX OaraTOpiBHEBUX CHCTEM Ta
MIPOIIECIB;
- MoJieJi IPUNHHATTS pillieHb;
- o0uunciIOBaJIbHI METOAM PO3B’SI3aHHS 3374 ONTUMI3alli 1 IPUHHATTS PILLECHb;
YMITH:

- TMPOBOJUTH aHaJI3 CKJIAJHMUX TEXHIUHUX CHCTEM Ta IMPOIIECIB HA OCHOBI amapary ix
CTPYKTYPHOTO aHaJli3Yy;

- ¢opmyoBaTH 3MICTOBY Ta MAaT€MaTHYHY IIOCTAaHOBKM 3a/ad, 31HCHIOBATH
dopmarizalito npeJcTaBIeHHs JaHUX, CTPYKTYPHU3allil0 TOCTABICHUX 3a/1a4;
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- pO3po0NATH MO Ta METOIM MPUUHATTS pillieHb PO BUOIp HaMKpaoro Bapianra
peamizamii cucTeMH 13 3aJaHOI MHOXHHH aJbTepHATUB HA OCHOBI CTpPOTO
dbopMmanizoBaHux, cinabko (opMamizoBaHUX 1 CHOPSAMOBaHMX Ha (Hopmamizaliro
AJITOPUTMIB;

- MPOBOJUTH BepUQIKAIID MaTEeMAaTHYHUX METOJIB, OIHKY SKOCTI MaTEeMaTHYHUX
METO/IiB Ha OCHOB1 ICHYFOUMX KPHUTEPIiB;

- BUpINIYBAaTH 3ajladli YHMCENBHOTO XapaKTepy 3 3aCTOCYBAaHHSM  CIIEIiasli30BaHUX
MTaKETIB;

npuaI0aTH HABUYKHU:

- (dopMyrOBaHHS 3MICTOBHOI Ta MAaTEMAaTHYHOI IMOCTAHOBOK 3ajady, 3/1HCHIOBAHHS
dopmarizarii npeAcTaBICHHs JaHUX, CTPYKTYpHU3allii OCTaBICHUX 33/a4;

- pO3poOKM MojeNel Ta METOJIB MPUHHATTS PIllIeHb PO BHOIp HAWKpAIIOTO BapiaHTa
peamizamii cuCTeMH 13 3aJaHOi MHOXHWHU QJIbTEPHATHB Ha OCHOBI CTPOTO
dbopmaiizoBaHuX, CiIa0Ko QopMai3oBaHUX 1 CHpsSIMOBaHUX Ha (opmaizaliro
QITOPUTMIB;

- TpoBelneHHs Bepuikaiii MaTeMaTHYHUX METOJIB, OI[IHKH SIKOCTI MaTeMaTHYHHX
METO/IiB Ha OCHOBI iICHYIOUMX KPUTEPIiB;

- BHUpIIICHHS 33]1a4 YHCEIBHOTO XapaKTepy 3 3aCTOCYBAHHSM CIICIiaTi30BaHUX MAKETIB;

MaTH YSBJICHHS:

- PO POJIb METOJIIB ONTUMI3aLlii 1 MPUAHATTS PillIEHb Y CTBOPEHHI CY4aCHUX CKJIaJHUX
TEXHIYHUX CHUCTEM; TNEPCIEKTUBAX PO3BHUTKY OOYHCIIOBAILHOI MaTEMaTHKH; PO
OCHOBHI TpOOJeMH pPO3POOKH CY4YacCHOTO TPOTPAMHOrO  3a0E3MEUCHHS IS
PO3B’sI3aHHA 33734 ONTHMI3amii i IPUHAHATTS PillICHb Ta iH.

B pesynbraTi BUBYCHHS AUCIUILIIHU Y CTYJACHTa MOBUHHI (hopMyBaTuCs Taki npocpammi
pezyromamu Hasuauws (IIPH).

[1PH1. 3nartu niHiliHY Ta BEKTOpHY anreOpy, AudepeHiianbae Ta iIHTerpaibHe YHCICHHS,
¢byHK1iT 6araTbox 3MiHHUX, (QYHKI[IOHANBHI psiid, nudepeHItianbHi piBHAHHS A5 GYHKIIT O HI€ET
Ta 0araTb0X 3MIHHHX, ONEpaIiiiHe YHCICHHS, TEOpit0 (PYHKIIT KOMILIEKCHOI 3MiHHOI, TEOPio
HMOBIPHOCTEl Ta MaTeMaTH4HY CTAaTUCTHKY, TEOPIl0 BHUIMAJAKOBUX TNIPOIECIB B 00Cs3i,
HEOOX1THOMY /1JIsl KOPUCTYBAHHS MaTEMaTUYHUM arapaToM Ta METOJaMHM y raily31 aBTOMaTH3allli.

[TPH 6. BmiTH 3acTocoBYBaTH METOIM CHCTEMHOTO aHai3y, MOJEIOBAaHHS, 1IeHTH (KA1
Ta YHUCIIOBI METOAU JUIsl PO3pOOJEHHS MaTeMaTHMYHUX Ta IMITAllliHUX Mojenell OKpeMHX
€JIEMEHTIB Ta CHCTEM aBTOMaTH3alii B LUIOMY, AJS aHai3y AKOCTI iX (YHKIIOHYBaHHS i3
BUKOPHCTAHHSAM HOBITHIX KOMIT IOTEPHHUX TEXHOJIOTIH.

I[NPH 8. 3natum npuHIUOU poOOTH TEXHIYHMX 3ac00iB aBTOMaTu3allii Ta BMITH
oOTpyHTYBaTH iX BHOIp Ha OCHOBI aHaNI3y iX BJIACTHBOCTEH, MPU3HAYEHHA 1 TEXHIYHHUX
XapaKTEePUCTHK 3 ypaxyBaHHSAM BHMOT JI0 CHCTEMH aBTOMAaTH3allil Ta eKCIUTyaTalliiHUX YMOB;
MaTH HaBUYKH HAJIar0JPKEHHS TEXHIYHUX 3ac001B aBTOMATH3allli Ta CUCTEM KEpyBaHHSI.

2. TemMaTHYHUH IJIAH HABYAJILHOI JUCHHUILTIHA

Po30in 1. Mopaeni Ta METOIM CUHTE3Y pIlIEHb 3aJad ONTUMI3alii Ta Teopii MPUHHATTS
pillieHb.

Tema 1. Tlpeamer BHWBYEHHS 1 3amadl AUCHUILUTIHK «Monaeni Ta METOAW MPUHHSATTS
pILLIEHbY.

OCHOBHI ICTOPUYHI €Tany PO3BUTKY TeOpii ONTUMI3alli Ta IPUHHATTS pillleHb. 3arajibHa
MIOCTaHOBA 33/1a4 ONTHUMI3allii Ta IPUHHATTS PIIIEHHS.

Tema 2. MeTOIM YMCETBHOTO PO3B’sI3aHHS 33729 ONTHMI3aIlii.

[TocTtanoBka 3amau omntumizamii. [ligxoam 10 po3B’si3aHHA 3aJad  ONMTHMI3AIII:
TpanchopManiifHuii, MopdonoriyHuid, MyJIbTHAreHTHUH. 3arajibHa METOOJOTis PO3B’sI3aHHS
3amau. Knacudikaiiis peryiasipHIX METO/IIB pO3B’sI3aHHS 3a/1a4 ONTHUMI3allii.
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Touni MeToau: MaTeMaTHYHOTO aHaNi3y, BapialiiHa MOCTaHOBKA 3a/Jayi Ta METOIH ii
pillieHHs, MHOXKHUKIB Jlarpanka pillieHHs 3a/1a4l HEMHIHHOTO MPOTpaMyBaHHS ITPH OOMEKCHHSX.

Habmkeni meroxi: nerepmiHoBaHi (Tpami€HTHI, 3MIHHOI METPHKH, MaTEeMaTHYHOTO
porpaMyBaHHs, MPSMOrO IOMIYKY), CTOXaCTUYHI (BUIIAJKOBOTO IOIIYKY, HAaNpaBiICHOIO
BUIIA/IKOBOTO TOIIYKY), JJOKaJIbHO-CTOXAaCTHYHI (MyJIbTHAr€HTHI HA OCHOBI CaMOOpTraHi3alii).

UucenpHi Meroam ontumizanii ¢yHkuii oaHiei 3miHHOiI. Metonu Herorona-Padcona,
30JI0TOTO TIepepi3y, KBAAPATHIHOT IHTEPIIOJIALIII.

UwucenpHi MeToam ontumizamii (QyHKIT Jgekiibka 3MIHHHUX. MeToau Tpai€eHTHOTO
NOLIYKY: HAWIMIBUALIOTO CIYCKY, CHpPSKEHHX TpanieHTiB, HbIOTOHA, BaXXKOTO KYJbKH,
KBa31HBIOTOHIBCHKI. MeToau MpsSMOro MOIIYKY: MOKOOpIMHATHOro ciycky, Hemgepa - Mina.
Metoau pileHHs 3a/a4 HEJTIHIMHOTO MpOrpaMyBaHHsS MpU OOMEXEHHSX: mTpadHUX (QyHKIIH,
Oap'epHuii QyHKIIIH.

Tema 3. lepapxiuHe IpeCTaBICHHS CHHTE3Y IPOSKTHHX pilieHb. OCHOBHI 3a/1a4i CHHTE3Y
CKJIQJTHUX 1€papXIYHUX OaraTopiBHEBHX CHCTEM IMIATPUMKH MPUHHSATTS PIIICHb.

[TocranoBka i1 crpykTypusamis mpoOiemu. DopMmyBaHHS IIiI€H, CUCTEMHOI ITLTHOBOT
MoIeli poOIeMHu.

3arampHa METOMOJIOTIS PO3B’S3aHHA 33aqad 0araTOKPUTEPIaTbHOTO MPUHHSATTS PillICHb.
Crpykrypusanis, crpatudikaiis, 1eKOMIo3ullis. lepapxiuHe npeacTaBIeHHs CUHTE3Y IPOSKTHUX
pimens. ETany BUKOHaHHS TEXHIYHOTO MPOEKTY 1 X 3MiCT.

OcHoBHI 3amaui onTuMi3alii (CHHTE3y) 1 MNPUUHATTS pilleHb, 1HGOPMAIIHHOTO
3a0e3nedeHHs TOCIIKEHb MTPH CTBOPEHHI CKJIaIHUX 1€papXidHUX OaraTopiBHEBUX CHCTEM.

Tema 4. TlocTaHOBKH 33/1a4 PO3KPUTTSI HEBU3HAYCHOCTEH Y TEOPil MPUUHATTS PillICHb.

[loctaHoBKa 3ama4  PO3KPUTTS HEBHU3HAYCHOCTI wined — BuOOpy wied B
OaraTokpuTepiallbHUX 3aJadax MNPUUHATTS pimieHb. [lOHATTS pallioHaTBHOTO KOMIIPOMICY,
CTpyKTypu3amii mepeBar. bararokpurepianbHa OIlIHKA SKOCTI CKIQIHUX 1€pPapXiTHHUX
OaraTopiBHeBUX cucTeM. PensiiiiHi criBBigHOIICHHS Ta mKaau. [IpaBuiia y3romkeHHs KpUTepiiB:
anreOpaiuyHi 3ropTKM  KpUTEpiiB; MiHIMakcHI KpuTepii, MHOxwuHa Ilapero. IIpomemypu
CTPYKTypH3allii nepesar A 0araTopiBHEBUX CHCTEM: CEMaHTUYHI Mepexki PpeiMiB, MPOTYKIiIHH1
npaBuiia (CHCTEMH TIepeBar).

[TocranoBka 3amau curyaniiiHoi (6aratodakTopHoi) HeBH3HaueHOCTi. [Ipsmi crmocobu
PO3KpUTTs Oararo(akTOpHOI HEBU3HAYEHOCT! HA OCHOBI MPUHIUITY TAPAHTOBAHOI'O PE3YJIbTATY.

ITocraHoBKa 3amay OaraTolIbOBOI B3a€MOAIl MapTHeEpiB B yMoBax iH(popMariiiHol
HeBu3HaueHocTi. Koaminii. Buam xoamimiii. T'imoTe3n npo MOBOIKEHHS «CYMPOTHUBHUKAY.
VY3ro/pkeHHs KpUTEPIiB U1 PI3HUX BHJIIB MOJSTaHb KOATILIH.

Ponw Ta micie iHdopmarriitHoro 3a0e3neueHHs B METOI0JIOT1] pillIeHHs 3a/1a4 ONTUMI3aIli
Ta IPUHHATTS pillleHb. AHaNI3 IPUHOMIB, IPUHLUIIB, MIAXO/IB 10 OLIHKHU PiBHS 1H(OpMaILiHOTo
3a0e3neueHHs 3a7a4 ONTUMI3Alli]l Ta IPUUHSTTS PIllIEeHb.

Tema 5. OcoOmuBOCTI MOCTAHOBOK Ta CTPYKTypu3auii 3ahad NPUHHATTS pillleHb HpU
CTBOPEHHI CKJIaIHUX 1€papXi4HUX OaraTopiBHEBUX CHCTEM.

Konnenuii, npuHIMIN 1 TiAXOAM O pilIEHHS 33Jad CTBOPEHHS, YJIOCKOHAJICHHS Ta
Monu@ikamii CKIaJHUX 1epapxiyHUX OaraTtopiBHeBHX cucTeM. KoopauHaiis, arperarmis,
JEKOMIIO3MINISl B 3a/Jadax BENMKOI BHUMIpHOCTi. [IpMHIMIM KOOpAMHAI: AEKOMIIO3MIS 1
nerneHTpanisaiis (koomeparttis). Meton nekommnosutlii Jlanuura-Bynsgda. Meton nekommo3uitii Ha
OCHOBI po3auieHHs 3MiHHUX. Merox nexommnosunii Kopnai-Jlunraka. HekoonepaTtushe
KepyBaHHs, kpanku Hema. Koonepatusae kepyBanHss, kpanku [lapeto.

Po3oin 2. Mogeni Ta MeToan Tporiecy MPUUHATTS PillleHh B YMOBaX HEBU3HAYEHOCTI Ta
PHU3HKY.

Tema 6. CrpykTypusallis 3a7ad NPUHHATTS PIlIEHh B YMOBAaX BH3HAYCHOCTI Ta
HEBU3HAYEHOCTI.

Enementn Ta akciomu Teopii kopucHoctTi. Teopema icHyBaHHA (DYHKIIIT KOPHUCHOCTI.
MeTtoauka BU3HauUEHHS! KOPUCHOCTI pe3ynbTaTiB (Akoda, Uenmena).
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JuHaMiyHi Mojeni NPUHHATTSA pimieHb. HeckiH4eHHO-KPOKOBI MpPOLECH NPHHHATTS
pimenb. CriocoOu OMIHKK €(EKTIB HECKIHYEHUX TOCHiTOBHOCTEH. DYHKITIOHATBHI PIBHSIHHS
P. bennmmana. MeTou HaXOKEHHS ONITUMANIBHUX CTPATEriil B HECKIHUEHHO-KPOKOBUX MPOIIecax
MPUAHATTS pillieHb. MeTo 1 iTepariiii BITHOCHO CTpaTETii 1 KpUTEPIto.

3amavi ctoxacTUYHOTrO nporpamyBaHHs. OHO eTarmHi Ta MoeTarnHi 3a7a4i CTOXaCTUYHOTO
NpOrpaMyBaHHs. IX IIOCTAHOBKA Ta BIACTUBOCTI.

Tema 7. CTpyKTypu3auis 3a7a4 NPUHHITTS PIilICHb B yMOBAaX PU3HKY.

YucTi 1 3Mimani crparerii. MiHiMi3allis cepeHbOro pusuKy. JlepeBa BiMOB, JepeBa
nofii. baifeciBchkuil iAXi 10 MPUIHATTS pillieHb B yMOBaX pu3uKy. baliecoBCchbki Mepeski JOBipU
(BM/I). Metoauku OIIIHKM PHW3WKIB BIJIMOB NPW BHHHKHEHHI JedekTiB. CHHTE3 MPOCKTHUX
pimeHs Ut MiHiMi3allil pU3KKIB BiIMOB.

Tema 8. Knacudikariisi METOAIB YHMCEIBLHOTO PO3B’sI3aHHS 3a/lay 0araTOKpHUTEPiaibHOTO
NPURHATTS PilLICHb.

[TocTanoBka 3ama4 OaraTOKPUTEPIAIBPHOTO MPUUHATTS pimieHb. [ligxoam 10 pilmieHHS
3agad  0araTOKPUTEPIaIbHOTO TNPHUHATTSA pilleHb: TpaHchopManiitauii, MopdoIoriuHui,
MyJIbTHAT€HTHUN. 3arajbHa METOJI0JIOTIsI PO3B’sI3aHHs 3a7au 0araTOKpUTepiaJbHOTrO MPUMHSATTS
pimenb. Kiacugikarist METOIIB TUCKPETHOT ONTHMI3aIlii.

Mopdosoriuamii miaxia A0 pillleHHs 3aj1a4 NPUHUHATTS pimeHsb. Bubip knacudikamiinux
o3Hak. DopmyBaHHS O0OJiKy TEXHIYHOTO pimieHHs. Mopdonoriuni Tabnumi. PopMmyBaHHS
MIIMHOXUHU KOPEKTHOCTI ((pinbTpartist MopdonoridHoi Taduri).

Metoau po3B’si3aHHS 3324 AUCKPETHOI ONTHUMI3aIlii: ITOBHOTO Mepedopy, HAIPABICHOTO
nepedopy, CTPYKTYpHO-TIapaMeTpUyHi (3 CaMOOPraHi3aIli€ro), KOMIIO3UTHI.

Metoau HampaBIeHOTO Nepedopy: MOCIiOBHOTO aHAITi3y BapiaHTiB (BiACIKaHHS, T1JIOK Ta
IpaHMIlb), iTepaTHBHI (BEKTOPHOrO CIIAJaHHs, HAMPaBIAIOYMX OKOJHIL, H-MeTox), BHCOBI
JIOKAJIbHI (3 aJanTaIi€r), JOKAIbHO-CTOXacTHYHI (MyJbTHATCHTHI HA OCHOBI CaMOOpraHi3allii:
€BOJIIOLIIIHI, MOMYJISIiiHI, CTOXaCTUYHOI anpoKcuMallii). MeMeTu4Hi anropuTMH.

MeTtonu CTpyKTYpHO-TIapaMeTpU4Hi (OOYHCIIOBAILHOTO 1HTEJICKTY): TPYIMOBOTO OOJIIKY
apryMeHTiB, HeHPOMEpEKeB1, HEUITKOT JIOTIKH.

Tema 9. Knacudikariss METOAIB YHMCEIBHOTO PO3B’SI3aHHS 3a7ad OaraTOKpUTEpiabHOI
CTOXACTHYHOI ONTUMI3allii.

[Tpstmi Ta HenmpsiMi METOIU PO3B’sI3aHHS 3a/lad CTOXAaCTHYHOTO IporpaMmyBaHHs. Metox
croxactuunux kBasirpamieHTiB (CKI'). Merox crToxacTH4HOI ampokcuMarlii Ta MeTOau
BUIIQJIKOBOro MoIIyKy, sk BapianTu Merony CKI'. 3acrocyBanns merony CKI' B 3amagax
ajanTanii B yMOBax IMOBIPHICHOTO cepeloBHINA. AJANTHBHE OIIHIOBAHHS CTaTUCTUYHHUX
napametpiB. JlokanbHO-cTOXacTUYHI MeToAM (MyJIbTHAreHTHI Ha OCHOBI caMooprasizarii):
€BOJIIOLIIIHI, MOMYJISIiiiHI. MeMeTH4H1 anrOpUTMHU.

Tema 10. OcHOBHI XapaKTEPUCTUKH Ta MPUHIUN pOOOTH 3 CIIEIialli30BaHUMH MTaKeTaMH

npuknaaaux nporpam (I miaTpuMKY NPUHHATTS PilIEHb.
CtpykTypa mporpamMHOro 3a0e3IeyeHHs i aBTOMaTH3allii MIATPUMKA TPUHHSTTS PIIIEHb.
3naiiomcTBo 3 crientianizoBanum I migTpumMku npuiHATTS pimeHb. OCHOBHI XapaKTepUCTUKU
1 mpuHIMnu podotH. IlporpamyBaHHs B makerax. PillleHHS OCHOBHMX 3aJad ONTUMI3alii 1
MPUMHSTTSA pillIeHb B MaKeTax.

3. CTpyKTYypa HaBYAJbHOI AUCHMIIiHH

HazBu po3aimis 1 Tem Kinpkicts rogun
Jlenna ¢popma
Bceworo y TOMY YHUCJII:
JI 113 JIab. Inna. CP
po0.
1 2 3 4 5 6 7

Po3zaia 1. Mozeni Ta MeToau CHHTE3Y pillleHb 3a7a4 ONTHMi3allii Ta Teopii NPUHHSATTS PillICHb.




Tema 1. [Ipeamer BuBUeHHS 1 3a7a4i
mucruIunieg «MeTtoau Ta MOIEi
OPUKAHATTS PIIICHBY.

16 4 4

Tema 2. MeToau 4nuCeIbHOTO PIICHHS
3a/1a4 OIITUMizari.

50 16 16

18

Tema 3. lepapxiuHe npeacTaBIeHHS
CHUHTE3Y MPOCKTHUX pimeHb. OCHOBHI
3a[a4i CHHTE3Y CKJIQJHUX 1€papXiyHUX
0araTopiBHEBUX CHCTEM ITIATPUMKH
NPUNAHATTS PillICHb.

16 4 4

Tema 4. [locTaHOBKY 337124 PO3KPUTTSI
HEBU3HAYEHOCTEH y Teopii NpUHHATTS
pIIICHB.

16 4 4

Tema 5. OcoOaMBOCTI MOCTAHOBOK Ta
CTPYKTYpHU3allii 3a71a4 MPUHHSITTS PillICHb
IpY CTBOPEHHI CKJIAHUX l€epapXiuHuX
0araTopiBHEBUX CHCTEM.

14 4 4

KonTponpaa pobdota 3a po3aisiom 1

5

5

Ycboro 3a po3aiiom 1

117 32 32

53

Po3nin 2. Mogeni Ta MeTou nporecy

pHﬁHfITTfI piIJ_ICHB B YMOBax HEBHU3HAYEHOCTI Ta PU3UKY.

Tema 6. CtpykTypu3amis 3a1a4d 18 4 4 10
NPUMHSTTA PIIEHb B YMOBax
BU3HAYEHOCTI Ta HEBU3HAYEHOCTI.
Tema 7. CTpykTypu3allis 3a1a4 8 2 2 4
OPUKAHATTS PIllIECHb B YMOBaX PHU3HKY.
Tema 8. Kitacudikarist MmeTo1iB 16 4 4 8
YHCEIBHOTO PIICHHS 3a7a4
0araToKpuTepiaaIbHOTO IPUHHATTS
pilleHb.
Tema 9. Kitacudikariiss metoain 16 4 4 8
YHCENBbHOTO PIlIEHHS 3a/1a4
OaratokpuTepiaabHOT CTOXaCTUIHOL
onTHUMI3aIlii.
Tema 10. OCHOBHI XapaKTEpUCTUKH Ta 30 10 10 10
MPUHIIMINA POOOTH 3 CIEIiaTi30BaHUMHU
nakeramu npukiagaux nporpam (I1T1IT)
HiATPUMKH NPUAHATTS pPillIeHb.
KonTtposbaa poboTa 3a po3aiiom 2 5 S)
Ycworo 3a po3ainom 2 93 24 24 45
Yevozo cooun 210 56 56 98
4. TeMM NPaKTHYHHX, Ja0OPATOPHUX 3aHATH
Ne Ha3Ba Temu Kinpkicts
/1 TOIUH
1 | 3amauil gucrumiiau «Mogeni Ta MEeTOIU IPUIHSATTS PIIICHBY. 4
2 | Metoau 9uCebHOTO PIllIeHHs 3a7a9 ONTHMI3aIllii. 16
3 | lepapxiuHe mpeaCcTaBIeHHS CUHTE3Y MPOEKTHUX pimieHb. OCHOBHI 3a1a4i 4
CHUHTE3Y CKJIQJHHUX 1€papXiyHUX OaraTopiBHEBUX CHUCTEM IiITPUMKHU
NPUAHATTS PillIeHb.
4 | [locTraHOBKHM 3a/1a4 PO3KPUTTSI HEBU3HAUYEHOCTEW y TE€Opii MPUMHSTTS 4

pillIeHb.




5 | [locTaHOBKM Ta CTPYKTypHU3aLlis 3a7a4 NPUHHATTS pillIeHb IPU CTBOPEHHI 4
CKJIQJTHUX 1€pApXIYHUX OaraTopiBHEBHX CHCTEM.
6 | Crpykrypuzarlis 3a7a4 IPUWHATTS PIllICHb B yMOBaX BU3HAYCHOCTI Ta 4
HEBH3HAYEHOCTI.
7 | CTpykTypu3alis 3a7a4 NPUHHATTS PillIEeHb B YMOBaX PU3HKY. 2
8 | Knacudikarlis METO/IiB YUCEILHOTO PIICHHS 3a/1a4 4
0araToKpuTepiaaIbHOTO IPUIHATTS PIIICHb.
9 | Knacudikarisi METO/IiB YHCEIBHOTO PillIeHHS 3a/1a4 OaraToKpUTepiabHOT 4
CTOXAaCTUYHOI onTuMizarii.
10 | XapakTepuCTHKHU Ta IPUHIUIINA POOOTH 3 CHEIiai30BAaHUMU ITaKETaMHU 10
npuknagaux nporpam (ITIIT) miaTpumMku NPpURHATTS PIIICHB.
Pazom 56
5. CamocriiiHa po6oTa
Ne HazBa temu KinbkicTs
n/a TOIUH
1 | IIpoanamizyBaTy KiacudikaIiio 3a1a4 NPUHHATTS PIIICHb Ta 8
chopMyBaTH iX 0COOJIHUBOCTI.
2 | [IpakTtuyHOo peanmizyBaTH METOAU PO3B’S3aHHS 3a7ad HENiHIIHHOTrO 18
IpoTpaMyBaHHs TPU OOMEXKEHHsX: mTpadHuX (yHKHiH, Oap'epHUX
byHKIH.
3 | O3naifomuTHCs 13 3a7a4amMu ONTUMI3aLii (CHHTE3Y) 1 IPUITHSTTS 8
pillIEHBb TIPH CTBOPEHHI CKJIAJTHUX 1€papXiYHUX OaraTropiBHEBUX
CHCTEM.
4 | IlpoBectu aHami3 IpoUEAyp CTPYKTypU3allil mepeBar Jist 8
0araTopiBHEBHUX CHCTEM: CEMAHTHUYHI Mepexi ppeiimiB, MPOayKITiiHI
npaBuia (CHCTEMH TepeBar).
5 | O3HailoMuUTHUCS 3 METOJaMH HEKOOIIEPATUBHOI'O KEPYBaHHS, KpaKku 6
Hemra, koonepatuBHOro kepyBaHHs, kpanku [lapeTo.
6 | [IpoananizyBaTH OJHO €TaIHI Ta OaraToeTarHi 3a/1a4i CTOXaCTUIHOTO 10
nporpamyBaHHsl, chOpMYBaTH iX MOCTAHOBKY Ta BJIACTHBOCTI.
7 | O3HailoMuTHCS 3 METOAMKAMH OLIIHKY PU3MKIB BIIMOB MPHU 4
BUHHUKHEHHI 1e(DEKTIB.
8 | BuBuMTH CTPYKTypHO-IIapaMEeTPUUHI METOAM BUPILICHHS 3aa4 8
0GaraToKpUTEepItHOrO NPUUHATTA pilleHb (00YMCIIIOBAILHOTO
IHTENEKTY): TPYHOBOro 00JIIKY apryMeHTIB, HelpoMepexeBi, HeUiTKOi
JIOTIKH.
9 3acTocyBaT METOJI CTOXaCTUYHUX KBa3irpaai€HTIB AJIs 33124 8
azanTaii B yMoBaxX iMOBIPHICHOTO CEPEJIOBHUIIIA.
10 | OzHaitomMuTHCS 3 cieliajli3oBaHUMU MaKeTaMu MPUKIATHUX IPOrpaM 10
H1ATPUMKH NPUHHSTTA pillIeHb
11 | [ligroroBka g0 miJICYMKOBUX KOHTPOJIBHHX poOiT 1,2 10
Paszom 98

6. InnuBinyanbHi 3aB1aHHS

[nnuBigyanbHe 3aBaHHS MOB'A3aHE 13 3aCTOCYBaHHAM METOJIB Ta MOJAENeH MPUHHATTS
pillleHb B KOHKPETHOMY 3aBJaHH1, po3po0KOI0 Mporpamu AJis Horo peanizaiii 1 00OrpyHTyBaHHIM
KOPUCHOCTI 1 €peKTUBHOCTI IPUHHATOTO PIllICHHS.

[HnuBinyanbHe 3aBIaHHS BUKOHYETHCS Y BUIJISAL 2 KOHTPOJIBHUX POOIT.
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7. MeToaH KOHTPOJII0

KoHTponb poOOTH CTYIEHTIB IPU BUBYCHHI JUCIUILIIHY 1 3aCBOCHHSI HUMU HABYAJILHOTO
MaTepially 3IIHCHIOETBCS Ha MPAKTHYHOMY 3alHATTI [UIAXOM MPOBEACHHS IOTOYHHUX
ONUTYBaHb, KOHTPOJIBHUX ONHUTYBaHb 1 3aXHCTy 3BITIB MO I1HAMBIIyaJbHUX 3aBIAHHSX.
[TimcymMKOBHII KOHTPOJIb 3MIIHCHIOETHCS MPU BUKOHAHHI 2 KOHTPOJIBHHX POOIT 1 Ha 3aliKy Ta
icruTi.

CryneHTH, 1m0 He 3aXUCTUJIM BIPOJIOBXK 2 CEMECTPIB 2 KOHTPOJIbHI pOOOTH, a TAKOX IO
HE MPEICTaBUJIM 1 HE 3aXUCTWIM 3BITH 3 1HAWBIAYaIbHUX 3aBIaHHb, 10 3JIiKy Ta ICOUTY HE
JIOIYCKAKOThCA.

3anikoBuil ab0 ex3aMeHaliiHUN KBUTOK MICTHTH JBa TEOPETUYHMUX 1 OJHE MPAKTHYHE
nUTaHHg. MakcuMalibHa KUTBKICTh OaIiB 3a BiJIMOBI/II HA KOXKHE TEOPETHYHE MTUTAHHS CKJIAJIA€ 110
12 GamiB, Ha mMpakTU4HE MHUTaHHS - 16 GaniB. [IpoBeeHHS MOTOYHOTO KOHTPOIIO, TMCEMOBOTO
MOAYJIBLHOTO KOHTPOJIO, (DiHATBHUI KOHTPOJIb Y BUTJISAI 3aJIIKy Ta ICIIUTY.

[Ipu nucranmiitHOMY HaBYaHHI BHJa4a MPAKTUYHUX 3aBIAAaHb Ta KOHTPOJb iX BUKOHAHHS
3IIHCHIOETHCS 3a JIOMIOMOIOK0 CepBicy aucTaHmiiHoro HaBdanus Google Classroom. Jlekiiiini
3aHATTS TPOBOJSTHCS 13 BHKOPHCTAHHSIM cepBicy Bineo-koHpepenmin Google Meet.
[TincyMKoOBUI KOHTPOIb Y BUIVISIII €K3aMeHYy (3alliky) HpPOBOAMTHCA IIISXOM BIAMOBIAlI Ha
eK3aMeHaIllifHui OiJeT Ta OH-JalH ONMUTyBaHHS (cepBicu Bimeo-koHbepeniii Google Meet,
Google Classroom).

8. Cxema HapaxyBaHH# 0aJiiB
IlincymMKoBHii KOHTPOJIb B hopMi 3aJ1iKy

[loToune OLIiHI-OBaHHH Ta KOHTpOJ]];,Hi p060T1/[,
caMmocCTiifHa poboTa nepeabaveHi Pazom | 3anik | Cyma
Pozmin 1 HaBYAJbLHUM IJIAHOM
T1 T2 T3 T4 T5 1
60 40 100
7 14 7 14 7 11
T1, T2 ... — Temu po3aiiais.

3a temoto T1 pozainy 1 ctyneHT oTpumye 7 GaiiB 3a BUKOHAHHS MPAKTUYHOI poboTu 1.
3a temoro T2 po3ainy 1 ctyneHT orpumye 14 6aniB 3a BUKOHAHHS MPAKTUYHUX PoOiT 2,3.
3a remoro T3 pozainy 1 cryaeHT oTpumye 7 OalliB 3a BUKOHAHHS TPaKTUYHOI poboTu 4.
3a Temoro T4 po3ainy 1 ctyneHt orpumye 14 6aiiB 3a BUKOHAHHS MPaKTHYHUX PoOIT 5, 6.
3a temoro TS5 po3ainy 1 cTyneHT oTpumye 7 OaiB 3a BUKOHAHHS IPAKTUYHOT poOoTH 7.

ITincyMKoBHii KOHTPOJIb B OPMi €K3aMEHY

[ToTouHe OIiHIOBaHHS Ta KouTposbHi poboTy,
camocTiiiHa poboTa nependayeHi Pazom | Ex3amen | Cyma
Pozmin 2 HAaBYAJbHUM IIJIAHOM
T6 T7 T8 T9 T10 1
60 40 100
9 9 9 9 9 15
T1, T2 ... — TeMu po3aiuiB.

3a Temoro T6 po3ainy 2 ctyneHT orpumye 9 OaiB 3a BUKOHAHHS MPAKTUYHOT podoTH 1.
3a temoro T7 po3niny 2 ctymeHT oTpumye 9 OariB 3a BUKOHAHHS MPAKTUIHOI poOoTH 2.
3a Temoro T8 po3ainy 2 ctyneHt orpumye 9 OaiB 3a BUKOHAHHS PAKTUYHOT poOoTH 3.
3a temoro T9 posniny 2 crymeHT oTpumye 9 OariB 3a BUKOHAHHS MPAKTUIHOI poOOTH 4.
3a temoro T10 pozainy 2 cryaeHT otpumye 9 6aiiB 32 BUKOHAHHS MPAKTUYHOT pOoOOTH 5.

Kpurepii oniHIOBaHHSI 3HAHb CTYJICHTIB 32 NPAKTHYHi po0oTH
| Bumorn | Kinbkicts Gais |
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= 3aBIaHHS BiJ3HAYAETHCS TOBHOTOIO BHMKOHAHHA 0e€3 JI0MOMOTH
BUKJIa/1a4a.

* Busnauae piBeHb M0iH()OPMOBAHOCTI, HOTPIOHUH [T TPUHHATTS
pimens. Bubupae iHdopmariitHi mxepena,.

* PoOuUTh BUCHOBKHM 1 MpHIiMae pIlICHHS y CUTYyallil HEBU3HAYEHOCTI.
Bosonie ymMiHHAME TBOPYO-TTOITYKOBOI JISITEHOCTI.

* 3aBlaHHs — TIOBHI, 3 JIGIKUMHU OTpiXaMH, BUKOHaHI 0€3 JTOTOMOTH
BUKJIQ/1a4a.

*» [Inanye iHGOpMAIifHUI MOMIYK; BOJOJIE CIIOCO0AMU CHCTeMaTH3aIlil
iHdopmarrii;

* PoOUTH BUCHOBKY 1 IpHIIMae pillIeHHs y CUTYyallii HeBU3HAYEHOCTI.
Bosonie yMiHHAME TBOPYO-TTOITYKOBOI JISITEHOCTI.

= 3aBmaHHS BIJ3HAYAETHCA HENOBHOTOIO BUKOHAHHS 0€3 J0MOMOTH
BUKJIQ/1a4a.

» CTyZIeHT MOJKe 3ICTaBUTH, y3araJlbHUTH, CHCTEMATU3yBaTH
iH(opMaIliro mijg KepiBHUIITBOM BHKJIa/1a4a; BUIBHO 3aCTOCOBYE
BUBYCHUH MaTepiall y CTAHAAPTHUX CUTYaIlIsX.

* 3aBaHHS BiJJ3HAYA€ThCA HEMIOBHOTOIO BUKOHAHHS 32 KOHCYJIbTAIIIEI0
BMKJIa1a4a.

* 3aCTOCOBYE€ 3allPOIIOHOBAHUI BUKJIaJjaueM CIOCi0 OTpUMaHHS
iH(popMarii, Mae pparMeHTapHI HABUYKH B POOOTI 3 MiIPYIHUKOM,
HAYKOBUMH JDKEPEIIaMH;

* Bubupae Bimomi ciocodu it 11 BUKOHAHHS (PaXOBUX METOTUIHHX
3aBJIaHb.

3aBJaHHs BiI3HAYa€ThCsl (PparMeHTapHICTIO BUKOHAHHS 32
KOHCYJIBTAITI€I0 BUKJIaJa4ya ado i1 HOro KepiBHUIITBOM.

Kpurepii oniHl0OBaHHsI 3HAHBb CTYJEHTIB 32 KOHTPOJIbHi po00TH

Bumornu KinekicTs Oaiis
[ToBHOTa BMKOHAHHS 3aBAAaHHSA MOBHA, CTYACHT 3/aTeH (opMyTrOBaTH 8-10
3aKOHH Ta 3aKOHOMIPHOCTi, CTPYKTYPYBaTH CYyJDKCHHS, YMOBHUBOJIH,
JIOBOJIH, OITHCH.
[ToBHOTa BUKOHAHHS 3aBJaHHS TIOBHA, CTYJCHT 3/1aTeH ()OPMYITIOBATH 5-7
orepariii, mpaBuia, aITOPUTMH, MPaBUJIa BU3HAUECHHS MTOHSITh.
[ToBHOTa BUKOHAHHS 3aBJJaHHS €JIEMEHTapHA, CTYJCHT 37aTeH BUOUPATH 3-5
BiJIOMI criocoOu il I71s1 BAKOHAHHS (DaxOBUX 3aB/IaHb.
IToBHOTa BUKOHAHHS 3aBJJaHHs (hparMeHTapHa. 1-2

KpuTepii oniHIOBaHHs 3aJiKOBHX PO0IT CTyIeHTIB

Bumorn

Kinekicte GamiB

IToxa3zani BceO1uH1 CICTEeMaTUYHI 3HAHHS Ta PO3YMIHHS

CYTTEBI TOMHIIKH.

HaBYaJIbHOTO MaTepiany; 6€3[IOMIIKOBO BUKOHAHI 3aBJaHHS!. 35-40
IToka3zaHi MOBHI 3HaHHS HABYAJIILHOTO MaTepiaily; MOMIIKH, SIKIIO 30-35
BOHHU €, HE HOCSATh IPUHIUIIOBOTO XapaKTepy.

Hoxazqu MOBHE 3HAHHS HEOOX1THOrO HaBYAIBHOIO MaTepiaiy, ajie 20-30
JIOTIYIII€HI TOMMJIKH.

HOKa3qu TOBHE 3HAHHS HEO0OX1THOTO HaBYAJILHOTO MaTepiary, ajie 10-20
JOTYILEHI CYTTEBI TOMMJIKH

[TokazaHo HelOCKOHAJIE 3HAHHSI HABYAJILHOTO MaTepiaily, JOIMYyIIeHl 5-10
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[TokazaHo HeTOCKOHAJIEC 3HAHHS HABYAJIBHOTO MaTepiaiy, JOMyILeH]
CYTT€B1 IOMMJIKH, SIKI HOCSITh TIPUHITUIIOBUN XapaKTep; 0OCAT 3HAHD 1-5
HE JI03BOJISIE 3aCBOITH ITPEAMET.

Kpurepii oniHioBaHHs1 eK3aMeHaniiHuX pPoOIT CTyIeHTIB
Bumornu KinbkicTs 6amiB
[Tokazani BceOiuH1 CHCTEMAaTUYH1 3HAHHS Ta PO3YMIHHS

HABYAJIBHOTO MaTepiaiy; 6€3MOMIIKOBO BUKOHAHI 3aBJIaHHSL. 35-40
[TokasaHi MOBHI 3HAHHS HABYAJIHLHOTO MaTepialy; TOMUJIKH, SIKITO 30-35
BOHH €, HE HOCSITh IPHHIIUTIOBOTO XapaKTepy.

[TokazaHo OBHE 3HAHHA HABYAIBHOTO MaTepiaidy B 00Cs31, IKHUi 20-30
HEOOX1THUM IO CHEIiadbHOCTI, ajie JOMYIICH] TOMHJIKH.

[TokazaHo MOBHE 3HAHHS HABYAIBHOTO MaTepiaidy B 00Cs31, AKHUA 10-20
HEOOX1THUM 10 CHEIIaJbHOCTI, ajie JOIMYIIeH]I CYTTEB1 TOMIIIKH

[TokazaHo HeOCKOHAJIE 3HAHHSA HABYAJIBHOTO MaTepiaiy, JOMyIIeH] 5-10

CYTT€B1 MTOMMJIKH.

[ToxazaHo HeTOCKOHAJIE 3HAHHS HABYAJIHHOTO MaTepiaiy, JOMyIIeH]
CYTTEBI TOMUIIKH, SIKi HOCSITh MPUHIIUIIOBHIA XapakTep; 0O0CAT 3HAHb 1-5
HE JIO3BOJISIE 3aCBOITH CIIEIIAIBHICTD.

HIkana ouiHIOBaHHA

Orninka
Cywma 0aJiB 3a BCi BUIU HABYATHHOL . . | ULt TBOpiBHEBOI
. . JUISL YOTUPHUPIBHEBOT
JISUTBHOCTI TIPOTSTOM CEMECTPY . [IKAJIU
[IKAJIU OLIHFOBAHHS X
OLIIHIOBAaHHS
90 -100 BIIMIHHO

70-89 no00pe

50-69 3a/I0BLIBHO 3apaxoBaHo

1-49 HE3aJJOBUIBHO HE 3apaxOBaHO

9. PexomeH0BaHa JiTepaTypa

OcHoBHa JiTepaTypa

1. 3ryposckuii M.3., [Tankparosa H./l. CucremHbIil aHanu3: npo6yieMbl, METO0JIOTHS,
npuiokeHus. — Kues: HaykoBa nymka, 2005. — 744 c.

2. Ckubenko MN.T. Koncnekr nexmuii mo xypey ,, Teopust 601pmux cucreM”. — XapbKOB:
XapbK. aBuall. uH-T, 1982. — 96 c.

3. ®enoporuu O.E., Heunmopykx H.B., [IpoxopoB A.B. MeToasl u Mojienu MPUHATHS
peLIeHU MPH YIPaBICHUSIMHU COXKHBIX MPOU3BOJCTBEHHBIMU KOMILIEKCAaMH. — Y4el. mocodue. —
XapbkoB: Hail. aspokocM. yH-T «XapbK. aBuail. uH-», 2005.-235 c.

4. Xapuenko B.C., JIbicenko M.B. Teopus cucrem u cucremHslii aHanu3. KoHcrekr
nekiui. — XapbkoB: Hair. aspokocm. yH-T «XAW», 2003. — 130 c.

5. Yepnsbimes KO.K. MeTosbl BRIYHCICHHUS CTATUCTUYECKUX ITApaMETPOB B COOBITHHHOM
MoaenupoBanun.— X.: @akrop, 2014. — 248 c.

6. Harens D., Hetomen JI. Teopema I'enenst. — M.: 3nanue, 1970. — 63 c.

7. 3ryposckuii M.3. O60011eHne METOJOB aHATN3a CIOXKHBIX (PU3MUECKUX MPOIIECCOB U
1oJiei Ha OCHOBE METOJI0B CUCTeMHOro noaxona // KubepHerrka u cucteMHbIil ananms. — 1995, —
Ne3. — C. 143-154.

8. bepesosckuii b.A., bopaenko B.U., Kemnuep JI.M. - bunapHble OTHOLICHUS H
MHOTOKpHUTepHanbHOi ontumusanmu. — M.: Hayka, 1981. — 150 c.
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