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BCTYIIL

[Iporpama HaB4anbHOI AUCHUIUTIHU «KOMI'FOTEpHI CHCTEMH MiATPUMKH TPUHHSITTS
pimeHs» po3podiIeHa BIAMOBIAHO 10 OCBITHBO-NIPOQECIHHOT MporpamM MiATOTOBKU IEPIIOTO
(bakamaBpchKOT0) piBHA crienianbHOCTI 123 KoM rotepHa iHKeHepisl.

1. Onuc HaBYAJILHOI AUCIHUILIIHA

1.1. Memoro BUKIaIaHHS HABYAILHOT TUCIUTUTIHH €:

3aCBOEHHS CTYJIEHTAMU OCHOB METOJOJIOTi CHCTEMHOIO MIAXOAY 1O JOCHIKEHHS
CKJIaJHUX TEXHIYHMX CHUCTEM METOJAMH ONTHUMI3alil 1 NPUHHATTS pilieHb Ta 1H., BUPOOICHHS
HaBUYOK 3 ajanTauii CTaHAAPTHUX AJITOPUTMIB 10 HOBUX — YHCEJIBHUX pIIIEHb CKJIAaJHUX
NPUKJIAJIHUX 33/1a4, @ TAKOK MPUAOAHHS 3HAHb NPO MAKETH MPUKIIAJHUX MPOrPaM CIeNiaIbHOTO
HPU3HAYECHHS.

06'exmom BUBYEHHS TUCHUTUTIHUA «KOMIT'IOTEpH1 CUCTEMHU IPUHHATTS PIlIEHb» € CydacHa
METO0JIOT1sl CUCTEMHOTO MiJIXOAY 10 JAOCIIIPKEHHS CKIaJHUX TEXHIYHUX CUCTEM Ta MPOLECIB, Y
KM pO3pOOISIFOTECS MOJIEINI TPUUHATTS PilIeHb, METOIU 1 aNTOPUTMH ONTHMI3aMii 1 TPUHHATTS
pillleHb, a TaKOXX LUIAXM BHUKOPUCTaHHS MAJS L€l METH CYyYaCHHUX KOMII'FOTEPHUX CHCTEM,
CIEIiaTi30BaHMX TTAKETIB MPHUKIIATHUX MTPOTPaM.

Ilpeomemom BUBYCHHS € METOIMU W aATOPUTMHU ONTHMI3aIiil 1 TPUAHATTS PIllIEHb MPH
YIPaBIiHHI CKJIQAHUMHU KOMITTOTEPHUMH CHCTEMaMH, OLIHKMA iX e(eKTHBHOCTI Ta iH., IS
pilIEHHS SKUX PO3pOOIA€ThCS MaTeMaTH4HE 3a0e3[eYEeHHS KOMIT'FOTEPHUX CHCTEM, a TaKOX
BUKOPHCTOBYIOTBCS CIEIiai30BaHl MAaKeTH MPUKIIAJTHUX IIPOrpaMm.

1.2. OcHOBHMMH 3aBJJaHHSIMYU BUBYCHHS HABUAIBHOI TUCIUTUTIHY €:

— METOJIM YUCEJIBHOTO PIllICHHS 3a/1a4 ONTHMIi3aIlii.

— liepapxiyHe MpeACTaBICHHS CUHTE3y MPOEKTHUX pimeHb. OCHOBHI 3a/aui CHUHTE3y
CKJIQJTHUX 1€papXIYHUX OaraTopiBHEBHX CHCTEM IMIATPUMKH MPUHHSATTS PIIIICHb.

— TIOCTAaHOBKH 33J1a4 PO3KPHUTTS HEBU3HAUCHOCTEH y T€Opii MPUIHSTTS PillICHb.

— 0COOJIMBOCTI MOCTAHOBOK Ta CTPYKTYpHU3allil 3a[a4 MPUUHATTS PillIeHb IIPH CTBOPEHHI
CKJIaJTHUX l1€papXiyHuX OaraTOpiBHEBHX CHCTEM.

— CTPYKTypH3allis 3a7a4 NpUHHSTTA PIlIE€Hb B yMOBaX BU3HAYEHOCTI Ta HEBU3HAUYEHOCTI.

— CTPYKTYpH3alis 33724 MPUHHATTS PIillIeHh B yMOBaX PU3HKY.

— Kiacu@ikallisi MEeTo/IIB YUCEIBbHOTO PIIIEHHS 33/1a4 OaraToOKpUTEpialbHOTO MPUHHSATTS
PpILIEHb.

— KJacuikalist METO/11B UUCENBHOTO PillIeHHs 3ajay OaraTOKpUTepialbHOI CTOXaCTHYHOT
onTuMi3arii.

B xozi BUBUEHHSI JUCLUIUTIHU Y CTY/IE€HTa MMOBUHHI (POpMYyBaTUCS TaKi KOMIETEHTHOCTI.

Inmezpanvrua komnemenmuicmo

31aTHICTh PO3B’A3yBaTH CKIAJHI 3aJadyl Ta BUPINIYBaTH MPAKTUYHI 3aBIaHHS Wi 4ac
npodeciiHol AISUIBHOCTI B KOMIT IOTEpHIM ramysi, 1o mnepeadayae 3acTOCyBaHHS TEopid Ta
MeTO/IB 1HPOPMALIHHIX TEXHOJOTIH 1 XapaKTepU3yIThCsI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB 1 BUMOT.

3aeanvui komnemenmuocmi (3K)

3K6. HaBuuku M13KOCOOMCTICHOT B3a€MO/III.

Cneyianvhi (¢paxoei, npeomemni) komnemernmuocmi (PK)

O®K4. 3natHicTh 3a0e3mevyBaTu 3aXUCT iH(opmallii, 110 00poOIIIE€THCS B KOMIT IOTEPHUX Ta
Ki0ep(di3nuyHMX cHcTeMax Ta Mepexkax 3 METOI peaii3alii BCTAHOBJIEHOI IMOJITUKU
iH(hopMariifHOT Oe3meKu.

@®K6. 31aTHICTh IPOEKTYBATH, BIPOBAPKYBATH Ta OOCIYrOBYBATH KOMIT IOTEPHI CUCTEMHU
Ta MEepeX1 pi3HOro BUY Ta IPU3HAUEHHS.
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@®KS8. ['oToBHICT OpaTu y4yacTh y poOOTax 3 BIPOBA/KCHHS KOMIT IOTEPHUX CHUCTEM Ta
MepEeX, BBEACHHS 1X JI0 eKCIUTyaTarlii Ha 00’ €KTax pi3HOTO MPU3HAYCHHS.

1.3. KinbkicTs kpeauTiB — 4

1.4. 3aranpHa KUIBKICTE roauH — 120

1.5. XapakTeprucTrka HaBYIbHOI AUCIUILTIHU
Bubipkopa
Jlenna ¢opma HaBYaHHS | 3aouna (qucTaHIiiina) popma HaBUaHHS
Pik miaroroBku
4-it | -t
Cemectpu
8-it \ -ii
Jlexii
36 ro. ‘ ron.
[TpakTryHi, CEeMIHAPCHKi 3aHITTS
36 rox. | TOJI.
JlaGopaTopHi 3aHATTS
0 rox. | TOJI.
CamocriitHa poOoTa
48 ron. | TOJI.
[HuBiTyanbHi 3aBIaHHS
0 rox.

3HaTH:

YMITH:

1.6. BignmoBigHO 10 BHMOTI OCBITHBO-KBadi(iKaliHHOTO PIBHA IMIATOTOBKH 3a
pe3yJibTaTaMy BUBYCHHSI TUCIUTUTIHH CTYICHTH TIOBHHHI —
HaOyTH 3[aTHICTh:

ineHTudikyBaty, KiIacU(piKyBaTd Ta ONKHCYBaTH pPOOOTY MNPOrpaMHO-TEXHIYHHX
3ac00iB, KOMIT'IOTEPHUX Ta KiOep(hi3WYHUX CHUCTEM, MEpeX Ta IXHIX KOMIIOHEHTIB
[UIIXOM BUKOPUCTAHHSI aHAJTITUUYHUX METO/IIB 1 METO/11B MOJICJIFOBaHHS;

BUPILIYBAaTH MpOOJIEMH Yy Taidy3l KOMI'IOTEpHHMX Ta iH(GOpMaliiHUX TEXHOJIOTIH,
BU3HAYATH OOMEKEHHS ITUX TEXHOJIOTIH;

INPOEKTYBAaTH CHCTEMH Ta IXHI KOMIIOHEHTH 3 YpaxyBaHHSM YCIX acHeKTIB iX
KUTTEBOTO IHKITYy Ta MOCTABJICHOI 3a/1a4i, BKIFOUAIOYH CTBOPEHHS, HAJAIITyBaHHS,
eKCIUTyaTalilo, TeXHiUHEe 00CIyroByBaHHS Ta yTHIII3aLliIO;

apryMeHTyBaTH BUOIp METOJIB PO3B’S3yBaHHS CHEI[iali30BaHUX 3a]a4, KPUTUYHO
OLIIHIOBATH OTPUMAaHi pe3yabTaTu, OOTPYHTOBYBATH Ta 3aXUIIATH MPUHHSTI PILICHHS.

OCHOBHI 3ajaui aHaJI3y 1 CUHTE3y CKJIQJHUX 1€papXiYHUX OaraTOpiBHEBUX CHUCTEM Ta
MIPOIIECIB;

MOJIeJI1 MPUNHATTS PILICHb;

00YMCIIOBAJIbHI METO/IM PO3B’SI3aHHS 3a/1a4 ONTHUMI3aLli 1 TPUIHSTTS pillIeHb;

NPOBOJIUTH aHaNI3 CKIaJHUX TEXHIYHMX CHCTEM Ta MPOIIECiB Ha OCHOBI amapary ix
CTPYKTYpPHOTO aHaJi3Yy;

dopmymoBaTH 3MICTOBY Ta MaTeMaTHYHY IIOCTAaHOBKM 3a/ad4, 3/1MCHIOBATH
dbopmatizallito mpeaCcTaBIeHHS JaHUX, CTPYKTYPU3AIlII0 MTOCTABIICHUX 3a/1a4;
PO3pOOIIATH MOAETI Ta METOJIM MPUHHATTS pillieHb PO BUOIp HaMKpaiioro BapiaHra
peamizamii CUCTEMHM 13 3aJaHOi MHOXHHH albTepHATHB Ha OCHOBI CTpPOTO
dopmarnizoBaHux, ciaaOko ¢opMai3oBaHUX 1 CHpsIMOBaHMX Ha (opmanizaliro
AITOPUTMIB;
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- TMPOBOIUTH BepUOIKAIID MaTEeMAaTHYHUX METOJIB, OIHKY SKOCTI MaTEeMaTHUYHUX
METO/IIB Ha OCHOB1 ICHYFOUMX KPHUTEPIiB;

npuaI0aTH HABUYKHU:

- (dopMymrOBaHHS 3MICTOBHOI Ta MAaTEMAaTUYHOI IMOCTAHOBOK 3a/ad4, 3/iHCHIOBaHHS
dopmarizarii npeacTaBiIeHHs JaHUX, CTPYKTypHU3allii HOCTaBICHUX 3a7ay;

- pO3poOKM MojeNel Ta METOJIB MPUHHATTS PIllIeHb MPO BHOIp HAWKPAIIOTO BapiaHTa
peamizamii cHCTeMH 13 3aJaHOi MHOXHWHU QJIbTEPHATHB Ha OCHOBI CTPOTO
dbopmaiizoBaHuxX, Ciabko ¢opMai3oBaHUX 1 CHPSAMOBAaHUX Ha QopMaizaiito
QITOPUTMIB;

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

- BUpIIIEHHS 33]1a4 YHCEIBHOTO XapaKTepy 3 3aCTOCYBAHHSM CIICIiaTi30BaHUX MaKETiB;

MaTH YSIBIICHHSI:

- TIPO POJIb METOIIB ONTHUMI3allii 1 IPUHHSTTS PIIIEHb Y CTBOPEHHI CY4aCHUX CKJIQIHUX
TEXHIYHUX CHUCTEM; TNEPCHNEKTUBAX PO3BHUTKY OOYHMCIIOBAILHOI MaTEMaTHKH; PO
OCHOBHI TIpOOJIEMH PO3pOOKHM CyYaCHOTO IPOTPaAMHOTO 3a0e3MEYCHHs IS
PO3B’sI3aHHA 33734 ONTHMI3amii i IPUHAHATTS PillICHb Ta iH.

B pe3ynbpTaTi BUBUEHHS AMCLUMILUIIHU Y CTY/ACHTA MOBUHHI (hOPMYBATHUCS TaKl npocpamHi
pezynomamu naguanuns (IIPH).

[TPH3. 3naTi HOBITHI TEXHOJIOTI] B rary3i KOMIT IOTEPHOI 1HXEHepii.

[IPH4. 3HaTé Ta PO3yMITH BIUIMB TEXHIYHHX DIlIEHb B CYCIUJILHOMY, €KOHOMIYHOMY,
COLIIAJILHOMY 1 €KOJIOTTYHOMY KOHTEKCTI.

[TPHS. Martu 3HaHHS OCHOB €KOHOMIKH Ta YIPABIiHHS IPOSKTaMH.

[TPHS. BMiTu cucTeMHO MHCIWTH Ta 3aCTOCOBYBAaTH TBOpYl 3A10HOCTI 10 (hOpMyBaHHS
HOBHX iJ1eH.

IIPHY. BwmiTu 3acTOCOBYBAaTHM 3HAaHHSA TEXHIYHUX XapaKTEPUCTUK, KOHCTPYKTUBHHUX
0COONMBOCTEH, TMpHU3HAYEHHS 1 NpaBWI eKCIUTyaTamii MpOrpaMHO-TEXHIYHHX 3aco0iB
KOMIT FOTEPHUX CUCTEM Ta MEPEeX JUIsl BUPIILIEHHS TeXHIYHUX 3a/1a4 CHEelialbHOCTI.

[TPH10. BmiTu po3pobsisiTu nporpamHe 3a0e3nedeHHs uisi BOy10BaHUX 1 pO3MOAIEHUX
3aCTOCYBaHb, MOOITBHUX 1 TIOPUIHUX

[IPH16. BmiTu oniHIOBaTH OTpUMAaH1 pe3yabTaTH Ta apryMEHTOBAHO 3aXUILATH IPUHHSATI
pilLICHHS.

[IPH19. 3parHicTh aganTyBaTHUCh A0 HOBUX CUTYyalllil, OOTpYHTOBYBAaTH, NMpUIIMaTH Ta
peai3oByBaTH y MeXaxX KOMIIETEHIIi] pillleHHs.

[TPH20. VYcBizomiroBaTH HEOOXITHICTh HABUAHHS BIPOJOBXK YCHOTO KUTTS 3 METOHO
norynOyieHHss Ha0yTHX Ta 3100yTTs HOBHUX (paxOBHMX 3HaHb, YJOCKOHAJIEHHS KpeaTMBHOIO
MUCIICHHS.

ITPH21. fIkicHO BMKOHYBAaTH POOOTY Ta JOCATaTH MOCTABJICHOI METH 3 JOTPUMAHHSAM
BHUMOT MpO(eciiHOT ETUKHU.

2. TemaTnuHHUi# IJIAH HABYAJILHOI JUCHHUILTIHA

Posoin 1. Mozaeni Ta METOJM CHHTE3Y DIllIeHb 3a7ay ONTUMIi3allii Ta Teopil NPUHHATTS
pIIIEHb.

Tema 1. TlpenMer BUBYEHHS 1 3amadi AUCHUIUTIHU «Mojeni Ta METOAU TPUHHSATTS
PIIICHDbY.

OCHOBHI ICTOPHYHI €Tany PO3BUTKY TEOpii ONTUMI3alliil Ta NPUHHATTA pillleHb. 3arajbHa
MIOCTAHOBA 3aJa4 ONTHUMI3Alli]l Ta MPUUHSTTS PIIICHHS.

Tema 2. MeToy YUCENHHOTO PO3B’SI3aHHS 3a/1a4 ONTHUMI3aLlii.
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[TocranoBka 3amau omrumizamii. [limxomu g0 po3B’si3aHHSA 3a7ad  ONTUMI3ALIIL:
TpaHchopmariiuuii, MOpQOJIOTIYHNN, MYJIbTHArCHTHUHA. 3arajibHa METOJOJIOTIS PO3B’SI3aHHS
3agad. Kimacugikaris peryisipHUX METOAIB pO3B’sI3aHHA 3aa4 ONTHUMI3aIlii.

TouHi MeTOMW: MaTeMaTHYHOTO aHaTi3y, BapialliiiHa MOCTAaHOBKA 3a/adl Ta METOIHU ii
pO3B’sI3aHHS, MHOXXHUKIB Jlarpamka po3B’si3aHHsS 3ajadi HEJIHIMHOTO MporpamMyBaHHS IPH
O0OMEeXEeHHSIX.

Habmmwkeni meroxi: nerepmiHoBaHi (Tpami€HTHI, 3MIHHOI METPHKH, MaTEeMaTHYHOTO
IpOorpaMyBaHHs, MPSMOro IMOILIYKY), CTOXAaCTH4YHI (BHIIQJAKOBOTO IIOLIYKY, HAaIpPaBICHOIO
BUIIA/IKOBOTO TOIIYKY), JJOKaJIbHO-CTOXAaCTHYHI (MyJIbTHAr€HTHI HA OCHOBI cCaMOOpTraHi3alii).

UucenpHi Meroam ontumizanii ¢yHkiii oaHiei 3minHOi. Metomu Herorona-Padcona,
30JI0TOTO TIepepi3y, KBaJAPaTUIHOI 1HTEPIOJISLIII.

UucenpHi MeToam ontuMizarii (QyHKIT gekiibka 3MIHHEX. MeToau Tpaji€eHTHOTO
NOLIYKY: HAWIIBUALIOTO CIYCKY, CHpsDKEHHX TpajieHTiB, HbBIOTOHA, BaXXKOTO KYJbKH,
KBa31HBIOTOHIBCbKI. MeTou MpsIMOro IOLIYKY: IMOKOOpAMHATHOro cmycky, Hemnepa - Mina.
Metoau pileHHs 3a]a4 HETIHIMHOTO MPOTrpaMyBaHHS MPH OOMEXKEHHsX: mTpadHUX (YHKIIIH,
Oap'epHuii QyHKIIIH.

Tema 3. lepapxiuHe MpeCTaBICHHS CHHTE3Y MPOSKTHHX pileHb. OCHOBHI 3a/1a4i CHHTE3Y
CKJIQJTHUX 1€papXIYHUX OaraTopiBHEBHX CHCTEM IMIATPUMKH MPUHHSATTS PIIICHb.

[TocranoBka 1 crpykTypu3samis npoOiemu. dopMmyBaHHS IIUICH, CHCTEMHOI IUILOBOL
Mo1elTi TpoOJIeMHu.

3arampHa METOJOJIOTIS PO3B’S3aHHA 3a/a4 OaraTOKPUTEPIaTbHOTO MPUHHSATTS PillICHb.
Crpykrypusanis, crpatudikaiis, 1eKOMIo3ullis. lepapxiuHe npeacTaBIeHHs CUHTE3Y IPOSKTHUX
pimens. ETany BUKOHaHHS TEXHIYHOTO MPOEKTY 1 X 3MICT.

OcHoBHI 3amaui onTuMmizamii (CHHTE3y) 1 MNPUUHATTS pillleHb, 1HGOPMAIIHHOTO
3a0e3nedeHHs TOCIIKEHb MTPH CTBOPEHHI CKJIaTHUX 1€papXidHUX OaraTopiBHEBUX CHCTEM.

Tema 4. ITocTaHOBKY 33124 PO3KPUTTSI HEBU3HAYEHOCTEHN Y TEOPii MPUUHATTS PillIEHb.

[loctaHoBKa 3amad4  pPO3KPUTTS HEBHU3HAYCHOCTI Wined — BuOOpy wied B
OaraTokpuTepialbHUX 3aJadax MPUUHATTS pimieHb. [[OHATTS palioHaTbHOTO KOMIIPOMICY,
CTpyKTypu3amii mepeBar. bararokpurepianbHa OIlIHKA SKOCTI CKIAQIHUX 1€PApXiTHHUX
OaratopiBHEBUX cucTeM. Pessmiiini criBBiIHOMEHHS Ta MKaIK. [IpaBuia y3ro/pkeHHs KpUTepiiB:
anreOpaiyHl 3ropTKM KpUTEpliB; MIHIMakcHI Kkpurtepii, MHoxkuHa [lapeto. [Ipouenypu
CTPYKTYpHU3aLlii mepesar i 6araTopiBHEBUX CUCTEM: CEMaHTUYHI Mepexi ppeiimiB, MpOLyKIIiiHI
npaBuiia (CHCTEMH TIepeBar).

ITocraHoBka 3amau curyamniiHoi (GaraTodakTopHoi) HeBM3HauyeHOCTI. IIpsami crmocobu
PpO3KpUTTs Oararo(akTOpHOI HEBU3HAYEHOCT! HA OCHOBI MPUHIUITY TAPAHTOBAHOI'O PE3YJIbTATY.

IToctaHoBKa 3amay OaraToIIbOBOI B3a€MOAIl MapTHEpiB B yMoBax iH(popMariiiHol
HeBu3HaueHocTl. Koaminii. Buam xoaminiii. I'imore3n mpo NOBOKEHHS «CYHNPOTHUBHUKAY.
VY3ro/pkeHHs! KpUTEPIiB Ui PI3HUX BHJIIB NOJISITaHb KOATILIH.

Pons Ta wmicne iHdopmariiiHoro 3a0e3medyeHHs B METOJOJIOTIT PO3B’sA3aHHS 3aaad
OoNTHUMI3allil Ta MPUHHATTS pillleHb. AHaNi3 MPUOMIB, MPUHIIUIIIB, MiAXO/IB O OLIHKH PiBHS
1H(dopMaLiifHOro 3a0e3neueHH s 3a/1a4 ONTUMI3allli Ta IPUUHATTS PIlLIEHb.

Tema 5. OcobmuBOCTI MOCTAHOBOK Ta CTPYKTypu3aulii 3ahad NPUHHATTS pillleHb HpU
CTBOPEHHI CKJIaIHUX 1€papXi4HUX OaraTOpiBHEBUX CHCTEM.

Konnenuii, npuHIMNM 1 MiJXO0AU 0 PO3B’SI3aHHA 3a/la4 CTBOPEHHS, YJIOCKOHAJIEHHS Ta
Monu@ikamii CKIaAHUX 1epapxiyHUX OaraTtopiBHeBHX cucTeM. KoopauHaris, arperaris,
JEKOMIIO3UINISl B 3a/adaX BENMKOI BHUMIpHOCTi. [IpMHIMIK KOOpAWMHAII: JAEKOMITO3MIA 1
nernenTpasaiis (koomepartis). Meton nekommo3suilii Jlannura-Bynsda. Meton nekommo3uilii Ha
OCHOBI po3auieHHs 3MiHHUX. Metox nexommnosunii Kopnai-Jlunraka. HekoonepaTtushe
KepyBaHHs, kpanku Hema. Koonepatusne kepyBanHs, kpanku [lapeto.

Posoin 2. Mogeni Ta MeToau npolecy NpUUHATTS pillieHb B yMOBaX HEBU3HAYEHOCTI Ta
PH3HKY.
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Tema 6. CrpykTypusamis 3amad TPUAHATTSA pPIIMIEHP B YMOBaX BHU3HAYCHOCTI Ta
HEBU3HAYEHOCTI.

Enementn Ta akciomu Teopii kopucHocTi. Teopema icHyBaHHS (YHKIIii KOPHCHOCTI.
Meroarka BU3HAYCHHS KOPUCHOCTI pe3ynbTaTiB (Akoda, Yenmena).

JunaMiyai Mojeni NPUHHATTSA pimieHb. HeckiH4eHHO-KPOKOBI MPOLECH MPHHHATTS
pimenb. CriocoOu OMIHKK €(EeKTIB HECKIHYEHUX TMOCHiTOBHOCTEH. DYHKIIOHAIBHI PIBHSIHHSI
P. benmmana. MeTou HaXOKEHHS ONITUMANIBHUX CTPATEriil B HECKIHUEHHO-KPOKOBUX MPOIIecax
MPUAHATTS pillieHb. MeTo 1 iTepariiii BITHOCHO CTpaTETii 1 KPUTEPIto.

3amayi ctoxacTUYHOTrO nporpamyBaHHs. OHO eTamHi Ta MoeTarHi 3a7a4i CTOXaCTUYHOTO
NpOrpaMyBaHHs. IX IIOCTAHOBKA Ta BIACTUBOCTI.

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

YucTi 1 3Mimani crparerii. MiHiMi3allis cepeHbOro pu3uKy. JlepeBa BiJMOB, JepeBa
nofii. baifeciBchkuil miAXiM 10 TPUIHATTS pillieHb B yMOBaxX pu3uKy. baliecoBchbki Mepeski J0BipH
(BM/I). Metoauku OIIIHKM PHW3WKIB BIJIMOB NPW BHHHKHEHHI JedekTiB. CHUHTE3 MPOCKTHUX
pimeHs JuIst MiHIMi3allii pU3KKIB BiIMOB.

Tema 8. Knacudikaiiss METOIIB YHCEIHHOTO PIIICHHS 3a7ad OaraTOKpHUTEpialbHOTO
OPUMHATTSA PILLIEHb.

[TocTanoBka 3ama4 OaraTOKPUTEPIAIBHOTO MPUUHATTS pimeHb. [ligxoam 1o pimieHHS
3amad  0araTOKPUTEPIaIbHOTO TNPHHHATTS pilleHb: TpaHchopMamiitauii, MopQoIOTidHuUH,
MyJIbTHATCHTHUN. 3arajibHa METOJOJIOTis pIlIeHHs 3aqad O0araTOKpUTEpiabHOTO MPUMHSATTS
pimenb. Kiacugikarrist METOIIB TUCKPETHOT ONTHMI3aIlii.

Mopdosoriuamii  miAXia A0 PO3B’SA3aHHSA  3a1ad  OPUAHATTSA  pilieHb.  Bubip
knacudikamiinux o3Hak. DopMyBaHHS OONIKY TEXHIYHOTO pimieHHs. Mopdosoriynai Tabuii.
®opMmyBaHHS MiIMHOXXUHUA KOPEKTHOCTI ((pinbTpariiss MopdoaoriyHoi Tabnuii).

Metoau po3B’si3aHHS 33124 AUCKPETHOI ONTHUMI3aIlii: TTOBHOTO 1epedopy, HAIPABICHOTO
nepedopy, CTPYKTYpHO-TIapaMeTpUyHi (3 CaMOOPraHi3ali€ro), KOMIIO3UTHI.

Metoau HampaBIeHOTo Nepedopy: MOCIiOBHOTO aHaIli3y BapiaHTiB (BiACIKaHHS, T1JIOK Ta
IpaHMIlb), iTepaTHBHI (BEKTOPHOrO CIIAJaHHs, HAMPaBIAIOYHX OKOJHIB, H-MeTox), BHCOBI
JIOKAJIbHI (3 aJanTaii€r), JOKAIbHO-CTOXacTHYHI (MyJbTHATCHTHI HA OCHOBI CaMOOpraHi3allii:
€BOJIIOLIITHI, MOMYJALiIiHI, CTOXaCTUYHOI arpoKcuMaliii). MeMeTHuH1 allrOpuTMHU.

Metonu cTpyKTypHO-IapaMeTpHyHi (0OUMCIIOBAILHOTO IHTEIEKTY): TPYNOBOr0O OOJIKY
apryMeHTiB, HelipoMepeskeBi, HEUITKOT JOT1KH.

Tema 9. Knacudikariss METOAIB YMCEILHOTO PO3B’sI3aHHS 3a7ad OaraTOKpUTEpiabHOI
CTOXACTHUYHOI OIITUMI3ali.

[Tpstmi Ta HenmpsiMi METOIU PO3B’sI3aHHS 3a/lad CTOXAaCTHYHOTO IporpaMmyBaHHs. Metox
croxactuunux kBasirpamieHTiB (CKI'). Metong croxacTu4yHOi ampokcuMalliii Ta MeETOIu
BUIAJKOBOro moimyky, sk BapiantTu Metony CKI'. 3acrocyBanna merony CKI' B 3amauax
ajanTanii B yMOBaxX IMOBIPHICHOTO cepeloBHINA. AJANTHBHE OIIHIOBAHHS CTAaTUCTUYHHUX
napametpiB. JlokaibHO-cTOXacTUYHI MeToAM (MyJIbTHAreHTHI Ha OCHOBI caMooprasizarii):
€BOJIIOLIIIHI, MOMYJISIiiHI. MeMeTH4H1 anrOpUTMHU.

3. CTpyKTypa HaBYAJbHOI AUCHMILIiHH

HazBu po3aimis 1 Tem Kinpkicts rogun
Jlenna gpopma
Beworo y TOMY YHCIII:
JI 113 JIab. Inna. CP
po0.
1 2 3 4 5 6 7
Po3zaia 1. Mozeni Ta MeToau CHHTE3Y pillleHb 337a4 ONTHMI3allii Ta Teopii NPUHHSTTS pillleHb
Tema 1. [Ipeamer BuBUEHHS 1 3a/1a41 6 4 4 2
mucouuniag «Metoau Ta Moael
OPUMHSTTS PILIEHbY.




Tema 2. MeToau YUCENBHOTO PILLICHHS
3amay onTuMizari.

20

Tema 3. lepapxiuHe npeacTaBICHHS
CHUHTE3Y MPOEKTHUX pimeHb. OCHOBHI
3a[a4i CHHTE3Y CKJIQJIHUX 1€papXiyHUX
0araTopiBHEBUX CHCTEM ITIATPUMKH
NPUNHHATTS PillICHb.

13

Tema 4. [locTaHOBKM 3a1a4 pO3KPUTTS
HEBH3HAYEHOCTEH Yy TEOpii MPUHHATTS
pillleHb.

13

Tema 5. OcobaUBOCTI MOCTAHOBOK Ta
CTPYKTYypH3allii 3a/1a4 MPUXHATTS PillileHb
IIPU CTBOPCHHI CKJIAIHUX 1€papX1dHUX
0araTopiBHEBHUX CHCTEM.

13

KonTponbna pobota

3

3

Ycworo 3a po3aiiom 1

72

22

22

28

Po3aia 2. Mozeni Ta MmeToau nporecy NpUHHATTS PillIeHbh B YMOBAaX HEBU3HAYCHOCTI TA PUBHKY

Tema 6. CTpykTypu3alis 3a1a4 13 4 4 5
NPUKAHATTS pillIeHb B YMOBax
BH3HAUEHOCTI Ta HEBU3HAYECHOCTI.
Tema 7. CtpykTypu3amis 3a1a4q 9 2 2 5
NPUMHSTTSA PillIeHb B YMOBaxX PU3HKY.
Tema 8. Kitacuoikaris MmetoiB 13 4 4 )
YHCETLHOTO PO3B’SI3aHHS 3314
0araTOKpUTEPIHOTO NPUIHATTS PIIICHb.
Tema 9. Kitacudikarrist MmeTo1iB 13 4 4 5
YHCEIBHOTO PO3B’SI3aHHS 33124
0araToKpuUTepiiHOT CTOXaCTUIHOT
ONTHUMI3aIi.
Ycporo 3a po3aiiom 2 48 14 14 20
Yevozo cooun 120 36 36 48
4. TeMM NPaKTHYHHX, JA0OPATOPHUX 3aHATH
No Kinbkicts
Ha3sa Temu
/1 TOIUH
1 | Meroau ynCcenbHOTO PO3B’s3aHHS 3a/1a4 ONTUMI3allii. 10
2 | lepapxiuHe npeACTaBICHHS CHHTE3Y MTPOEKTHUX pimieHb. OCHOBHI 3a1ayi 4
CHHTE3Y CKJIaJIHUX 1€papXi4YHUX O0araTopiBHEBUX CHCTEM IiITPUMKHU
NPUUHATTS PIIIEHb.
3 | IlocTaHOBKM 33124 PO3KPUTTSI HEBU3HAYEHOCTEH Y TeOpii MPUHHATTS 4
pillIEHb.
4 | ITocTaHOBKM Ta CTPYKTYpH3allisl 3a]a4 NPUHHATTA pillieHb IPH CTBOPEHHI 4
CKJIQJTHUX 1€pApXIYHUX OaraTopiBHEBHX CHUCTEM.
5 | Crpykrypwu3alis 3a7a4 MIPUAHATTS PIIIEHb B yMOBaX BU3HAYEHOCTI Ta 4
HEBU3HAYEHOCTI.
6 | Crpykrypu3alis 3a7a4 IPUHHSTTS PIillICHh B YMOBAaX PU3HKY. 4
7 | Knacudikailis MeTO/1iB YUCELHOTO PO3B’sI3aHHS 3a/1a4 2
6araToKpUTepiaJIbHOr0 NPUNHSATTS PIllICHb.
8 | Knacudikailis MeTO/1iB YUCELHOTO PO3B’sI3aHHS 3a/1a4 4
OaratokpuTepiaTbHOT CTOXaCTUYHOI ONTUMI3AIli.
Paszom 36




5. CamocriiiHa po6oTa

Ne Ha3Ba Temu Kinbkicts
n/a TOIUH
1 | IIpoananizyBaTH Kiacu}pikaIito 3a1a4 NPUHHATTS PIIIEHb Ta )
chopmyBaTH X 0COOJIUBOCTI.
2 | IlpakTiyHO peamizyBaTH METOJIM pO3B’S3aHHS 3a7a4 HENHIHHOTO 5
IporpaMyBaHHs TpPU OOMEXEHHsX: mTpadHuX (yHKLiH, Oap'epHUX
GYHKITIH.
3 | O3naifomuTHcs 13 3aa4amMu ONTUMI3aLii (CHHTE3Y) 1 IPUHHATTS )
pillIeHBb TIPH CTBOPEHHI CKJIAJTHUX 1€papXi4HUX OaraTropiBHEBUX
CHCTEM.
4 | IIpoBecTH aHaJIi3 MPOLIETYp CTPYKTypHU3aIlil IepeBar s 5

0araTopiBHEBUX CHCTEM: CEMaHTU4HI Mepexi PppeiimiB, MPOAYKITiiHI
npaBuia (CHCTEMH TepeBar).

5 | O3HailoMuUTHUCS 3 METOJaMH HEKOOIIEPAaTUBHOI'O KEPYBAaHHS, KPalKu )
Herma, koornepaTuBHOro KepyBaHHs, kpanku [lapeTo.

6 [TpoananizyBatu OJHO €TalHi Ta 6araToeTanHi 3aja4i CTOXaCTHYHOTO 5
nporpaMmyBaHHs, c(pOpMyBaTH iX MOCTAHOBKY Ta BJIACTUBOCTI.

7 O3HalOMHUTHCS 3 METOAMKAMHU OI[IHKH PU3HKIB BiIMOB TIPH 5
BUHUKHCHHI JIEEKTIB.

8 | BuBuuTH CTpYyKTypHO-IIapaMeTPUYHI METOAH BUPIIICHHS 3a/1a4 5

0araToOKpUTEPIHHOTO MPUIHSTTS PIlICHb (00YNCITIOBAIEHOTO
IHTEJEKTY): TPYIOBOro 00Ky apryMeHTiB, HEHPOMEPEKEB1, HEUITKOT

JIOTIKH.

9 3acTocyBaTy METOJI CTOXaCTUYHUX KBa3irpaie€HTIB AJs 3a71a4 5
ajanTaiii B yMOBax iMOBIPHICHOTO CepeIOBHIIA.

10 | [TizrotoBka g0 KOHTPOJIBHOI pOOOTH 3
Pazom 48

6. InnuBinyanbHi 3aB1aHHs
[nauBiTyanbHe 3aBiaaHHS MOB'sI3aHE 13 3aCTOCYBAaHHAM METOMIB Ta MOJCJICH MPUHHATTS
pillieHb B KOHKPETHOMY 3aBJ/IaHH1, pO3pOOKOI0 IPpOrpaMu Juis Horo peasizalii 1 00TpyHTYBaHHAM
KOPHUCHOCTI 1 €eKTUBHOCTI IPUIHATOTO PIlLIEHHS.
[nuBigyanbHe 3aBAaHHS BUKOHYEThCS Y BUTIIA1 KOHTPOJIBHOI poOOTH.

7. MeToau KOHTPOJIIO
Kontposnb po6oTH CTyIEHTIB IPH BUBUEHHI JUCIHIUIIHY 1 3aCBOEHHS HUMU HaBYAJIHHOTO
MaTepialy 3JIIHCHIOETBCS Ha MPAKTUYHOMY 3alHATTI LUIAXOM IPOBEAECHHS MOTOYHHUX
ONUTYBaHb, KOHTPOJIbHUX OINUTYBaHb 1 3aXHUCTYy 3BITIB IO 1HAWBIAyaJlbHUX 3aBJaHHSX.
[TincymMKoBHI KOHTPOJIb 3/11HCHIOETHCS IPU BUKOHAHHI 1 KOHTPOJIBHOI pOOOTH 1 HA ICIIUTI.
CryneHTy, mo He 3aXUCTHIIU BIIPOJOBK CEMECTPY KOHTPOJIbHY POOOTY, a TaKOX IIO HE
MIPEJCTABUIIM 1 HE 3aXUCTUIIM 3BITH 3 IHIUBIAYyaJIbHUX 3aBJaHb, J0 ICIIUTY HE JOMYCKAIOThCA.
3amikoBul a00 eK3aMeHAIlIiHWNM KBUTOK MICTHTH JIBa TCOPETUYHHUX 1 OJHE MPAKTUIHE
nuTaHHsg. MakcuMabHa KUIBKICTh OalliB 3a BiJIMOBiA1 HA KOKHE TEOPETUYHE MUTAHHS CKJIa/Ia€ 10
12 6aniB, Ha nMpakTUYHE NMUTaHHS - 16 OainiB. [IpoBeneHHS MOTOYHOIO KOHTPOJIIO, MUCHMOBOTO
MOJyJIbHOT'O KOHTPOJIIO, (DiHAIBHUI KOHTPOJIb Y BUTJISAI 3aJ1IKY Ta iICIIHTY.

[Tpu nucTaHmiiHOMY HaBYaHHI BHa4a MPAKTUYHUX 3aBIaHb Ta KOHTPOJb iX BUKOHAHHS
3IIHCHIOETBCSL 32 JIOTIOMOTOIO cepBicy aucraHiiiHoro HaByaHHs Google Classroom. JlekmiiiHi
3aHATTS TMPOBOAATHCSA 13 BHKOPHCTaHHSIM cepBicy Bigeo-koHpepenmii Google Meet.
[TincyMKOBHH KOHTpOJIb y BUIJISAI €K3aMeHy (3aliKy) HPOBOJUTHCA LUIIXOM BIANOBiAI Ha



8. Cxema HapaxyBaHHs 0aJiiB
IlincyMKoBHii KOHTPOJIb B GopMi eK3aMeHy

10

eK3aMeHaIllifHui OiJeT Ta OH-JaliH ONMUTyBaHHS (cepBicu Bimeo-koHbepeniiii Google Meet,
Google Classroom).

[ToTouHe o1iHIOBaHHS Ta CaMOCTiitHa poOoTa KonTposbHa Pason | Exaament | C
Po3min 1 Po3min 2 pobora yma
TI, | T3 | T4 | T5 T6 | T7 T8 T9
12 60 40 100
6 6 6 6 6 6 6 6

T1, T2 ... — TeMu po3aiais.

3a remamu T1, 2 po3ainy 1 cTyaeHT oTpumye 6 6ajiB 3a BUKOHAHHS NMPAKTHYHOI poOOTH 1.
3a temoro T3 po3ainy | cTtynent orpumye 6 OaniB 3a BUKOHAHHS MPAKTUYHOT poOoTH 2.
3a remoro T4 po3ainy 1 cryaeHT oTpumye 6 GatiB 3a BUKOHAHHS ITPaKTUYHOI poboTHu 3.
3a temoro T5 po3ainy 1 ctynent orpumye 7 OaniB 3a BUKOHAHHS MPAKTUYHOT poOoTH 4.
3a Temoro T6 po3ainy 2 ctyaeHT oTpumye 6 OaniB 3a BUKOHAHHS MPAKTUYHOT poOoTH 5.
3a temoro T7 po3ainy 2 cTyeHT oTpuMye 6 OaiiB 3a BUKOHAHHS MPAKTUYHOI poboTH 6.
3a Temoro T8 po3ainy 2 ctyneHt orpumye 6 OaniB 3a BUKOHAHHS MPAKTUYHOT poOoTH 7.
3a temoro T9 pozainy 2 cTyneHT oTpuMye 6 OaiB 3a BUKOHAHHS MPAKTUYHOI poboTH 8.

Kputepii oniHlOBaHHsI 3HAHBb CTY/JEHTIB 32 NPAKTHYHiI po00TH

Bumoru Kinpkicts 6aniB
* 3aBIaHHS BiJ3HAYAETHCS TOBHOTOK BHKOHAaHHA 0€3 JIOTIOMOTH 5
BUKJIa/1a4a.
* Busnauae piBeHb M0iH()OPMOBAHOCTI, IOTPIOHUHA [T TPUHHATTS
pimens. Bubupae iHdopmariitHi mkepena,.
* PoOuTh BHUCHOBKM 1 NpHiiMae pIilICHHS y CUTYyallil HEBU3HAYEHOCTI.
Bonozie ymiHHSMEU TBOPYO-TIOITYKOBOI AiSUIBHOCTI.
* 3aBIaHHSA — TIOBHI, 3 JIGIKUMHU OTpiXaMH, BUKOHaHI 0e3 JOTOMOTH 4
BUKJIa/1a4a.
* [Inanye iHGOpMAIITHUN TIONIYK; BOJIOIE CIIOCOOaMH CHCTeMaTH3allii
iH(popMarii;
* POOUTH BUCHOBKH 1 IpUIMAE pillIeHHs y CUTYallii HEBU3HAUEHOCTI.
Bososiie yMiHHSIMM TBOPYO-TIOIIYKOBOI AisSIHOCTI.
* 3aBHaHHsA BIA3HAYA€THCS HEIMOBHOTOIO BHKOHAHHSA O€3 JOIMOMOTHU 3
BUKJIa/1a4a.
» CTyZIeHT MOJKe 3ICTaBUTH, y3araJIbHUTH, CHCTEMATH3yBaTH
iH(opMallito MiJ KepIBHUITBOM BUKJIa1a4a; BUIBHO 3aCTOCOBYE
BHBUYEHUI MaTepial y CTaHJapTHUX CUTYalllsIX.
= 3aB/aHHS BiJ3HAYAETHCS HEMOBHOTOK BUKOHAHHS 332 KOHCYJBTAIIEO 2
BUKJIa/1a4a.
= 3aCTOCOBYE€ 3aIIPONIOHOBAHUH BUKJIaJaueM Croci0 OTpUMaHHs
iH(dopMmallii, Mae pparMeHTapH1 HAaBUYKHU B pOOOTI 3 MIAPYUYHUKOM,
HAYKOBUMH JDKEpesiaMH;
* Bubupae BijjoMi criocodwu Jiii Jyisi BUKOHAHHS (PaXxOBUX METOIMYHUX
3aBJIaHb.
3aB/aHHA BiJI3HAYAETHCS (PparMEHTAPHICTIO BUKOHAHHS 32 1

KOHCYJITAI[I€10 BUKJIaa4ya abo Mij HOro KepiBHUIITBOM.

Kpurepii oniHIOBaHHSI 3HAHb CTY/JEHTIB 32 KOHTPOJIbHi po00TH

Bumoru

KibkicT GaniB |




[ToBHOTa BMKOHAHHS 3aBJaHHS IMOBHA, CTYJIEHT 3[aT€H (OPMYIIOBATH 8-10
3aKOHM Ta 3aKOHOMIPHOCTI, CTPYKTYPYBAaTH CYy/DKEHHS, yYMOBHBOJIH,

JOBOJIN, OITUCH.

[ToBHOTa BUKOHAHHS 3aBJaHHS ITOBHA, CTYJCHT 3/1aTeH (OPMYIIIOBATH 5-7
orepalii, mpaBuIIa, aIrOPUTMH, IPABUJIA BU3HAYECHHS TOHSTh.

[ToBHOTa BUKOHAHHS 3aBJaHHS €JIE€MEHTapHA, CTYACHT 3/1aTeH BUOUpATH 3-5
BiJIOMi criocoOu i Iy1s1 BAKOHAHHS (DaXOBUX 3aB/IaHb.

IToBHOTa BUKOHAHHA 3aBJaHHS (hparMeHTapHa. 1-2

KpuTepii oniHOBaHH$ 3aJiKOBHX POOIT CTYIeHTIB

Bumoru KinpkicTs OaniB
[Toka3zani BceOiuHI CICTEMaTUYHI 3HAHHS Ta PO3YMIHHS 35-40
HaBYaJIbHOI'O MaTepiany; 6€3MOMUIKOBO BUKOHAHI 3aB/IaHHSI.
[TokasaHi MOBHI 3HAHHS HABYAJILHOTO MaTepialy; TOMUJIKH, SIKITO 30-35
BOHM €, HE HOCSITh IPUHLIUIIOBOTO XapaKTepy.
HOKa3aHQ MOBHE 3HAHHS HEOOX1THOTO HABYAIBHOTO MaTepiaiy, ajie 90-30
JONYLIeH] TOMMJIIKH.
HOKa3aHQ TOBHE 3HAHHS HEOOXiHOTO HABYAJILHOTO MaTepiaiy, ajie 10-20
JIONYLIEH] CYTTEB] IOMMJIKU
HOKa3a}H0 HE/IOCKOHAJIe 3HaHHs HaBYaJIbHOI'O Martepiaiy, J0MyIIeH1 5-10
CYTTEBI TOMMUJIKH.
IToka3aHo HeTOCKOHAJIE 3HAHHS HaBYaJIbHOI'O MaTepiaiy, JOMYyILEeH]
CYTTEBI MOMMJIKH, SIKI HOCSITh TPUHIIUIIOBUHN XapakTep; 00cAT 3HaHb 1-5
He JI03BOJISIE 3aCBOITH ITPEMET.

Kpurepii oniHoBaHHs ek3aMeHALIiTHUX POOIT CTyAeHTIB
Bumornu KinbkicTh Oainis
[Toka3zani BceOiuHI CICTEeMaTHYHI 3HAHHS Ta PO3YMIHHS

HaBYaJIbHOI'O MaTepiaiy; 6€3MOMIIKOBO BUKOHAHI 3aBJIaHHSL. 35-40
[TokazaHi MOBHI 3HaHHS HABYAJIbHOTO MaTepialy; HOMUJIKH, SIKIIO 30-35
BOHMU €, HE HOCSTh IPUHIMIIOBOTO XapaKTepy.

[ToxazaHo MOBHE 3HaHHS HaBYAJILHOTO MaTepiany B 00Cs31, AKHUM 20-30
HEOOXI1JHHUH M0 CHeNiaJbHOCTI, ajle JOMYIIeHI HOMUJIKH.

[Toka3aHo MOBHE 3HaHHS HaBYAJIBHOI'O MaTepialy B 00Cs31, KU 10-20
HeOOX1AHUH MO CIeNIaIbHOCTI, ajle JONYIIEH]1 CYTTEBI HOMUIIKU

IToka3aHo HeJTOCKOHAJIe 3HAHHS HaBYaJIbHOI'O MaTepiaiy, JOMyILeH] 5-10

CYTT€B1 MOMMJIKH.

IToka3aHo HeTOCKOHAJIe 3HAHHS HaBYaJIbHOI'O MaTepiaty, JOMyILeH]
CYTTEBI IOMMJIKH, SIK1 HOCSITh IPUHIIUIIOBUI XapakTep; oOCAT 3HaHb 1-5
HE JI03BOJISIE 3aCBOITH CIEIIAIbHICTb.

IIxaja omiHIOBaHHSA

Origka
CymMma 6aiiB 3a BC1 BUAM HAaBYAITBHOL . .. | I TBOPIBHEBOI
. . JUTSL YOTUPHUPIBHEBOT
TiSUTBHOCTI TIPOTATOM CEMECTPY . LIKAJIU
[IKAJIU OLIHIOBAHHS X
OIIIHIOBAaHHS
90 - 100 BIIMIHHO

70-89 n00pe

50-69 3aJI0BLJILHO 3apaxoBaHo

1-49 HE3aJ0BlIIHLHO HE 3apaxOBaHO
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9. PexomeHnoBaHa JiiTepaTypa

OcHoBHa JliTepaTypa

1. 3ryposckuit M.3., [lankparoa H.J[. CuctemHbIii aHamu3: MpooOIeMbl, METOI0JIOTHS,
npuioxxkenus. — Kues: HaykoBa nymka, 2005. — 744 c.

2. Cku6enko WN.T. KoHncnekr Jekmuii mo Kypcey ,, Teopus 60nbmmx cuctem”. — XapbKOB:
XapbK. aBuall. uH-T, 1982. — 96 c.

3. ®enoposuu O.E., Heuunopyk H.B., IIpoxopoB A.B. MeTonbl u Moaenu NPUHATHS
pELICHMI MTPH YIPABICHUSAMHU COXKHBIX MPOU3BOJCTBEHHBIMU KOMILIEKCAMH. — Y4e0. mocooue. —
XapbkoB: Hail. aspokocM. yH-T «XapbK. aBuail. ©H-T», 2005.-235 c.

4. Xapuenko B.C., JIsicenko U.B. Teopus cucreM u cucreMHblii aHanu3. KoHcrekT
neknuii. — XapbpkoB: Hair. aspokocm. yH-T «XAW», 2003. — 130 c.

5. Yepubiues KO.K. MeToapl BRIYHCICHHUS CTATUCTUYECKUX TTAPAMETPOB B COOBITHIHHOM
MoaenupoBanun.— X.: @axrop, 2014. — 248 c.

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

7. 3ryposckuii M.3. O60011eHIE METOIOB aHAIM3a CIIOKHBIX (PU3UUECKHUX MPOIIECCOB U
10JIei Ha OCHOBE METOJIOB CUCTeMHOr0 noaxona // Kubeprerrnka u cucteMHbIil ananmms. — 1995, —
Ne3. — C. 143-154.

8. bepesosckuii B.A., Bopaenko B.W., Kemnuep JI.M. - bunapHble OTHOIICHUS H
MHOT'OKpUTepHUaabHO#l ontumuzanuu. — M.: Hayka, 1981. — 150 c.

9. CrnoxHble TEXHWYECKHE W IPraTHUECKHUE CHCTEMBI: METOIbl uccienoBanus / A.H.
Boponun, 10.K. 3uarnunos, A.B. Xapuenko, B.B.OcramesBckuii. — XappkoB : dakT, 1997. — 240
c.

10. Boponun A.H. Jlekommo3uius W KOMOHWHAIIMS CBOWCTB aJbTEPHATUB B
MHOTOKPUTEPHANBbHBIX 3afadax mnpuHsATHs pemenudd / A.H. Boponun // Kubepuernka u
cuctemubiit ananus. — 2009. — Nel. — C. 117 —122.

11. Bopouun A.H. Henuneiinasi cxema KOMIPOMHCCOB B MHOTOKPUTEPUAIbHBIX 3aJ1a4ax
ornienuBanus U ontumusanuu / A.H. Boponun // KubGepneruka u cucremusiii anamus. — 2009, —
Ne4. — C. 106 — 114.

12. JlotoB A.B., IlocnenoBa M.M. MHorokputepuajibHble 3aa4ll MPUHATHS PELICHUN:
VYuebnoe nocodbue.— M.: MAKC Ilpecc, 2008. — 197 c.

13. Mamynun FO.K. Metozas! u Mofenu BekTopHOU ontumuzanuu. — M.: Hayka, 1986. —
142 c.

14. CucteMHOE COBEpIICHCTBOBAaHHME 3JIEMEHTOB CJOXHBIX TEXHHYECKMX CHCTEM Ha
OCHOBe KoHUenuuu oOpatHbiXx 3anad [Tekcr] : monorpadus/ B.E. Crpenen, A.A.TpoHuyK,
E.M.VrpromoBa u 1p.; nog oobur. pea. M. JI. Yrpromosa. — X.: Har. aspokocm. yH-T um. H. E.
XKykoBckoro «Xapbk. aBuai. uH-T», 2013. — 148c. (ISBN 978-966-662-312-9)

15. NndopmaninoHHas TEXHOJIOTHS AUArHOCTUPOBAHUS CIIOKHBIX TEXHUYECKUX CHCTEM B
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