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Haii0inbm [OCHiKEHUMH ONTUMI3AliiHUMH MaTeMAaTHUYHUMU
3aJjauaMH € 3aJ1a4i JiHIHHOTO MpOTrpaMyBaHHs, 0 MOJIATAIOTh B
onrtuMizamii JiHiHHOI (QyHKIII KUTBKOX 3MIHHMX Ha MHOXHHI,
gKa OINUCYETbCA JHIMHUMU anreOpaiyHUMH pIBHSAHHSIMH Ta
HEpPIBHOCTAMU. YHIBEpCATbHUM METOJIOM PO3B’S3yBaHHS 3a]au
JIHIMHOTO TMPOTPaMyBaHHS € CHUMIUIEKCHHM MeTo]. BuB4ueHHS
JUCLMIUTIHM  Tiependavae OBOJIOJIIHHSA ~ TEXHOJIOTIIMH,
TEOPETUYHNMH 3HAHHAMH Ta NPAKTUYHAUMH HABUYKAMH
pO3B’A3yBaHHS  3a7a4  JiHIMHOTO  Ta JMCKPETHOTO
nporpaMyBaHHs,  TpPaHCIOPTHOI  3aladvi;  CTUMYJIIOBaHHS
HAYKOBOi TBOPYOCTI CTYIEHTIB 1 akTHBI3alis iX HayKOBO-
IOCHIIHUX 3010HOCTEH.

AHOTAalis 10 Kypcy

[pyHTOBHA MaTeMaTH4Ha IiArOTOBKA, PO3BUTOK JIOTTYHOTO MUCIIEHHS
Meta HaBYaJIbHOI CTYZICHTIB, HAOYTTS TCOPETUYHHMX 3HAHH Ta OBOJIOMIHHS METOIaMH,

JUCIUILIIHA HEOOXIIHUMU JUTsl PO3B’SI3yBaHHS ONTHUMI3AIlifHUX 33134 JIiHIHHOTO
MPOrpaMyBaHHs, 110 BUHUKAIOTh B CKOHOMIIIi, TEXHIIli, YIPaBIiHHI,




Ha BUPOOHHMITBI, y colianbHii cdepi Tomo

IIpepexBizuTn Kypcy

[Morpebye 3HaHB, OJep)KaHWX MPH BUBYCHHI HABYAIGHUX TUCIHUILIIH:
«MarematnuHuii  aHamiz», «JliHiiiHa  anreOpa»,  «AHaJIITHYHA
TEOMETPIsI».

TexHiuHe ii mporpamHe
3a0e3neYeHHs

AynuTopis TEOPETHIHOTO HaBYaHHS, IIPOEKTOP

KomMmnerenTHocTi,
(popmyBaHHIO IKHX
CIpUsi€ JUCUMILTIHA.

— 3nmaTHicTh (hopMyBaTH B yUHIB IIPEIMETHI KOMIIETEHTHOCTI.

— 3aTHICTh BUKOPUCTOBYBATH CUCTEMHI 3HAHHS 3 MaTeMaTHKH,
iH(OpMAaTHKH, NTeaTOTiKH, METOUKH HaBYaHHS MaTeMaTHKH Ta
iH(OpMaTHKH, i1CTOPIi iX BHHUKHEHHS Ta PO3BUTKY.

— 31aTHIiCTh e(peKTHBHO 3aCTOCYBAaTH IPYHTOBHI 3HaHHS 3MiCTy
HIKITBHOT MaTEMaTHKU Ta IHPOPMATHKH.

— 3MaTHICTh aHATI3yBaTH MaTeMaTUYHY 3a/1ady, PO3TISAaTH Pi3Hi
crocobu ii po3B’s3yBaHHS, 30KpeMa, 3a IOTIOMOTOFO TIPOTPaMHOTO
3a0e3MeYeHHs 3aralbHOrO 1 CIIeiabHOrO MPU3HAYCHHS Ta
IporpaMyBaHHS.

— 3maTHicTh (hOpMyBaTH B yUHIB IIepeKOHAHHS B HEOOX1THOCTI
0OIpyHTYBaHHS TiNOTE3, PO3YMIHHS MaTEMAaTUYHOTO JOBEACHHS.
— 3paTHiCTh OyAyBaTH JIiHIAHI MaTeMaTHUYHI MOJEII 3a71a4
MPAKTHUYHOTO 3MICTY; TOMIYKY Ta peayizallii MeToay iX po3B’s3aHH.

Pe3y.]'ll>TaTI/I HaBYaHHHA

— JleMoHCTpYBaTH 3HAHHS 1 PO3YMiHHS OCHOBHHX KOHIIEMIIiH,
MIPUHIIMIIIB, TeOpid PyHIaMEHTAIbHOI MATEMAaTHKH 1
BUKOPUCTOBYBATH iX Ha MPAKTHII.

— Bosozaitu 0CHOBHUMM NOHATTSAMH Ta TEOPETHYHUMHU OCHOBAaMH
KJIIACHYHUX PO3MIJIIB MaTeMaTHYHOI HAyKH, 0a30BUMHU 11eIMHU Ta
METOaMH MaTeMaTUKH, CACTEMOI0 OCHOBHUX MaTeMaTHYHUX
CTPYKTYp 1 aKCIOMaTUIHUM METOAOM, aHAJTI3yBaTH EIEeMEHTapHY
MaTEeMaTHKY 3 TOUYKH 30py BUILOI MAaTEMATHKH.

— JleMOHCTpYBaTH KyJIbTYpy MaTeMaTHYHOT'O MHUCJICHHS, JIOT1UHY Ta
ANTOPUTMIYHY KYJIBTYPY.

— YMmiTH po3B’s13yBaTH 3a1a4i pi3HUX PiBHIB CKIaJHOCTI MIKIIEHOTO
KypCy MaTeMaTHKH.

— BusBnsTH 30aTHICTB 10 CAMOHABYAHHS Ta MPOJIOBXKCHHS
poheciiHOTO PO3BUTKY.

— YMITH OprasizyBaTu BIIaCHY IiSUIbHICTb Ta OIEPXKYBaTH PE3yJIbTaT
y paMKax 0OMEKEHOI0 4acy.

— Bononit MeTomamMu IOIIYKY ONTHMAIBHOTO PO3B’ 3Ky HAHOIIBII
MOIIUPEHUX 3a]1a4 JIIHIHHOTO MPOrpaMyBaHHs, X MPAaKTUIHOT peatizallii.

3MicT HAaBYAJIHLHOI
TUCIHUILIIHA

3microBuii Moayab 1. CuMniekcHuii MeTod pPO3B’siI3yBaHHS
3aJa4 JiHiHHOT0 NPOrpaMmyBaHHA

Tema 1. Beryn

MatemaTuyHi MOJIEII. IIpenmer Kypcy “JliniitHe
MporpaMyBaHHA .

Tema 2. Ilpukaaam 3aga4 JiHiHHOT0 NporpaMyBaHHs

[puknany 3a7a4 MPaKTHYHOTO 3MICTY, IO 3BOAATHCS JIO 3a/1a4
JHIHHOTO TpOTrpaMyBaHHS (3ajada MPO ONTHMAJIbHUN PO3IOIiT
pecypciB, 3ajada MMpo XapyoBWIiA paIlioH (3a1a4a Tpo JIE€Ty), 3aaada
PO MepeBe3eHHs (TpaHCIIOPTHA 33/1a4a)).

Tema 3. OcHoBHi BJacTMBOCTI 3aga4  JiHiliHOrO
NporpaMmyBaHHs

Pizni ¢opmu 3anmcy 3amavi JiHIHHOTO MPOTpaMyBaHHS Ta
npaBWiia Tepexojy Bix oxHiel GopmMu 1o iHMmOI (3aranbHa 3aja4a
JNHIHHOTO TpOTpaMyBaHHS; 3ajadya JIHIKHOTO NpPOrpaMyBaHHS
3amycaHa B KaHOHIYHIH (opMi; 3agada JiHIHHOTO MPOrpaMyBaHHS 3
OJTHOTUITHUMH YMOBaMH).

I'eomerpryHe TiayMadeHHS 3adadi JIHIHHOTO TPOrpaMyBaHHS.




I'padiunmii MeToa po3B’sI3yBaHHs 3a4a4i JiHIHHOTO MPOrpaMyBaHHSI.

OmykiIi MHOKHHHA Ta JESKI iX BIacTHBOCTI. [Ipukimamm omykimx
MHOHH.

BnactuBocTi  MHOXMHHM ~ JOMYCTUMHX  pO3B’A3KiB  3ajadi
JiHiiiHOTO mporpamyBaHHA. [IOHATTS KpalWHBOI TOYKH MHOKHHH.
basucui momyctuMi po3B’A3KM 3afadi JIHIHHOTO TPOTpaMyBaHHS,
3amucaHol y KaHOHIYHIH ¢Qopmi, Ta IX 3B’A30K 3 BepIIMHAMU
MHOTOTPaHHOT MHOXKHHH JIOIyCTUMHX PO3B’A3KIB Li€i 3a1a4i.

Teopema mpo iCHyBaHHS ONTHMAaJIbHOTO Oa3WCHOTO PO3B’SI3KY
3a/ad4i JiHIAHOTO TPOrpaMyBaHHS, 1[0 Ma€ ONTUMAIEHUI PO3B’SI30K.

Tema 4. CummiexkcHMii MeTOX PpoO3B’SI3yBaHHSl 3aaa4
JiHiIHHOr0 MporpamyBaHHs

Kputepiii  onTumanpHOCTI  6a3ucCHOrO  pO3B’SI3KYy  3amadi
miHiiiHOTO mporpamyBaHHs. (O3Haka HEOOMEXKEHOCTI LiJTbOBOT
¢byHKUIT 3a1a4i NTiHITHOTO TpOrpaMyBaHHs HA MHOXHHI JTOIYCTUMHX
PO3B’SI3KiB i€l 3a1adi.

OnmcaHHA CHMILIEKC-METOAY PO3B’SI3yBaHHS 3ajadi JIHIAHOTO
NpOrpaMyBaHHs. AJNTOPUTM CHUMILIEKC-MeToAy. I[Ipo CKiHYEHHICTb

CHMIUIEKC-METOTY. 3anuKIIIOBaHHS. Cnocobu YHUKHEHHS
3aIMKIIIOBAHHS.

Mertoa mtydHoro 0a3ucy BiANIYKaHHS IMOYAaTKOBOTO Oa3UCHOTO
pPO3B’SI3KY 3ajaui JIHIKHOrO MporpaMmyBaHHs. M — MeTof

PO3B’sI3yBaHHS 3a7adi JIHIHOTO IPOTpaMyBaHHSI.

Tema 5. JIBoicTicTh y JiHiiHOMY NporpaMyBaHHi

JBoicTi 3agaui niHIHHOTO HporpamyBaHHs Ta iX BIACTHUBOCTI.
[lepma Teopema ABOICTOCTI B JHIHHOMY NporpaMyBaHHi. JBoicTHit
KpUTepid ONTHMAaIbHOCTI JOMYCTUMHX PO3B’SI3KIiB JBOICTHX 3a/ad
JHIHHOTO TporpaMyBaHHA (Ipyra TeopeMa IBOICTOCTI B JHIMHOMY
MpOrpaMyBaHHi).

JBoicTrii CcHMIUIEKC-METONl PO3B’SI3yBaHHA 3a7ad JIiHIHHOTO
MpOTpaMyBaHHSI.

3micToBuii Moayanb 2. ChneuniajbHi Kjiacu 3agay Jjginilinoro
NporpaMmyBaHHs

Tema 1. TpancnopTHa 3axayva. JiHiiHOT0 MporpaMyBaHHs

BnacTuBOCTI TpaHCTIOPTHOI 3a1a4i.

JBoicTicTh y TpaHCIIOPTHIM 3a1a4i.

Jeski MeToay BiAIIYKAaHHS IMOYAaTKOBOTO Oa3MCHOTO PO3B’SI3KY
TpPaHCHOPTHOI 3aaa4i (METOJ| MiBHIYHO-3aXiTHOTO KyTa, METOJ]
MiHIMAQJIEHOTO €JIEMEHTA).

MerToa noteHuianiB po3B’I3yBaHHs TPAHCHIOPTHOI 3a1ayi.

Hesz0anancoBaHi TpaHCIIOPTHI 3a1aui.

Tema 2. IloToku Ha Mepexki

[onsTTs rpada, Mepexi, IOTOKY B MEPEXI.

Kpurepiii icHyBaHHS IOTOKY B MEPEXi.

[NocranoBka 3a/1a4i PO ONTUMANTLHHI MOTIK HA MEPEXI.

3anada npo HaKopoTIIMiA IUIsIX. MeTtoa MiHTi.

3anaua npo MakcuManbHuil motik. Meron ®opna — dankepcoHa.

Tema 3. JluckpeTHe mporpaMyBaHHs

3amadi MPaKTHYHOTO 3MICTY, HIO MPHBOMASATH 1O JUCKPETHHX
3a[a4 JiHIHHOTO MPOrpaMyBaHHS.

ITocTaHoBKa AMCKPETHOI 3ajadi JIHIHHOTO MPOrpaMyBaHHS.
Metonu  BintuHanusa. [lepmmit  merox [omopi.  YactkoBo
LiJIouncenbHl 3afadi JiHiMHOrO mnporpamyBanHs. [pyruii meron
I'omopi. Tperiii wmeron ['omopi po3B’s3yBaHHA  TOBHICTIO
MIJTOYNCETBHUX 32134 JIIHIHHOTO MporpaMyBaHHS.

Mertoa [lansToHa-JIneBeniHa po3B’sA3yBaHHS OUCKPETHOI 3amadi
JHIHHOTO MPOrpaMyBaHHSL.




3amada npo ONTUMAaJIbHI TPU3HAYCHHS.

Yropcekuit meroa. Meton Maka.

Tema 4. EleMenTH Teopii MaTpUYIHHX irop

[onsarrss wmarpuunoi rpu. Ilpukiaamgu. OnTumanbHI  YUCTI
ctpaterii. [lonsarts cimmoBoi Touku ¢yHkuii. Kputepiii BUKOHAHHS

piBHocTi Minmax f (X, y) =maxmin f(X,y).
XxeX yeY yeY xeX

Kputepiii icHyBaHHsS pO3B’A3KYy MAaTpH4YHOI TPU Y UHCTUX
CTpaTerisx.

OnTtumanbHi 3Mimani crparerii. BigmrykanHS ONTHMaIbHHX
3MIIIIaHUX CTPATETIH Ta IiHM MaTPHYHOI TPH 3 JOITOMOTOI0 JIHIHHOTO
MpoTrpaMyBaHHSI.

Teopema mpo icHYBaHHS ONTUMAIBHHUX 3MIIIAHUX CTpaTerii
MaTpPUYHOI I'pH (TeopeMa Ipo MiHIMAKC).

BimmykanHs ONTUManbHUX 3MIMIAHUX CTpaTerii Ta LiHH
MaTPUYHOI TPU PO3MIPHOCTI 2X2.

IteparuBHuii Meton bpayna-PoGiHCOH BimrykaHHs HAOIHKESHUX
3HaYeHb ONTUMAIBHUX 3MIMIAaHUX CTpaTeTiil Ta MIHU MAaTPUIHOI TPH.

ITosiTuka Kypcy

Jus  3m00yBauiB  BUINOI OCBITH BIJABiAyBaHHS 3aHATH €
000B’s13k0BUM. [lOBaKHMMHU NpUYMHAMM Ul HESIBKM Ha 3aHATTS €
xBopobOa abo  akajeMiyHa  MOOUIBHICTB,  SKI  HEOOXiJIHO
MiATBEP/DKYBATH JOKYMEHTaMH. BicyTHICTh 3100yBavya Ha 3aHATTIX
nependadae caMmMoCTiiiHE OMpalloBaHHA MaTtepially Ta HE 3BLUIbHSIE
3mo0yBada BiJ] BUKOHAHHS 3aBJaHHS CaMOCTIMHOI IMiJrOTOBKH a0o
3aBJJaHHS TIOTOYHOT'O Ta MiCYMKOBOTO KOHTPOJIIO.

CryneHT NMOBHMHEH BiampaioBaTH a0o0 mepe3faTH MEBHUH BHI
po0OTH y BHTIAZKAX:

— CTYACHT MPOIYCTUB JIEKI[IiHE 3aHATTS (Y IbOMY BHIIAAKY CTYJICHT
3000B’s3aHUN CaMOCTIHHO OBOJIOAITH TPOITYIIEHWM MaTepiaioM Ta
BINOBIAaTH HA MHWTaHHA B MeEXaxX BHMBYEHOTO TEOPETUYHOTO
MaTepiany);

— CTYIEHT MpPONYCTHB NpaKTU4HE 3aHATTS (y [BOMY BHIAJKY
CTYZEHT 3000B’s3aHMH  CaMOCTIHHO OBOJIOITH  HPOIYLICHUM
MarepiaioM Ta yMITH 3acTOCOBYBaTH HOT0 Ha MPaKTHII;
BiJIIPALIbOBAHE 3aHSTTS OLIHIOETHCS);

— SIKILO MiJ Yac MPaKTUYHHUX 3aHATh CTYACHT OTPHMAaB HE3aJOBIIbHY
OomiHKy (y IIhOMY BWIIAJIKy CTYICHT 3000B’S3aHHHA CyMIIIHHO
OBOJIOJIITH MaTepiajoM Ta BMIHHSAMHM 3aCTOCOBYBaTH HOro Ha
MPAKTHIIL; BIAMPAIbOBAHE 3aHSTTS OLIIHIOETHCS ).

I[Ipu ymoBiI BigcyTHOCTI 3a0OproBaHOCTE Ta HamHMCaHHI
MOJYJIbHAX KOHTPOJBHHUX pOOIT Ha TO3UTHUBHY OIHKY, CTYJEHT
JIOITyCKAETHCS JI0 €K3aMEHY.

CamocrTiiiHa poboTa BKIIIOYa€E TEOPETHYHE BUBYCHHS NHUTAaHb Ta
BiJNpAIIOBaHHS NMPAKTUYHUX HABHYOK Iepen0avyeHux NporpaMHUM
MarepiajioM, 10 CTOCYIOThCS TE€M HaBUAILHOI JUCIUILTIHK, SKi HE
BBIHIIIM B JEKUIMHUI Kypc, abo OynM po3risHyTi KOPOTKO, iX
noryinbjieHe BUBUEHHS 32 PEKOMEHIOBAHOIO JIITEPATypOI0, a TaKOX
BUKOHAHHS 3aBJaHb 3 METOO 3aKPIIICHHS TEOPETUUHOTO MaTepiay.

OO00B’S13KOBO  TOTPUMYBAaTHUCh HOPM €THYHOI IOBEIIHKH Ta
aKaJieMiqHO1 JIOOPOYECHOCTI, nepeaoadeHx «Konexcom
aKageMiyHol JI00POYECHOCTI Kam’ aaens-Ilominecekoro
HaIllOHAJILHOTO YHiBepcHuTeTy iMeHi [BaHa OrieHkay.

CucreMa OHiHIOBAHHSA TA
BHMOI'H

OriHioBaHHs 3100yBadiB BHINOI OCBITH 3IIMCHIOETHCS 3TiIHO
«[TonoxeHHS TIPO PEUTHHTOBY CHUCTEMY OI[IHIOBaHHS HaBUYAJIBHUX
JIOCATHEHb 3100yBauiB BHINOI ocBiTH Kam’sHenp-Iloginscbkoro
HaIllOHATBHOTO YHIBepCUTETY iMeHi [BaHa OrieHKa.

MakcuManbpHHIA OaJ OIIHKK MTOTOYHOI YCIINTHOCTI 3/100yBadiB BUIOT




OCBITH Ha HaBYAJILHUX 3aHATTSAX PiBHUH 12.

3n00yBad BUIIOI OCBITH, 3HAHHS, YMIHHS 1 HaBHYKH SKOTO Ha
HaBYaJbHHUX 3aHATTIX oLiHeHO Bif 1 mo 3 OaiiB, BBAXKAETLCS TaKHM,
[0 HEJOCTaTHHO IMIJATOTYBAaBCS IO IUX 3aHATh 1 Mae aKaJeMiuyHy
3a00proBaHICTh 3a Pe3yJIbTaTaMH IIOTOYHOT'O KOHTPOJIIO.

OO0paxyHOK pe3ynbTaTiB HaBYAIBHOI AisUTHHOCTI Ta
pEHTHHIOBA OIliHKA y 0ajiaX 3HaHb, YMiHb 1 HABUYOK HA HaBYAIBHUX
3aHATTAX 3 HABYAJIBHOTO (3MICTOBOTO) MOMAYJISE OOYHCIIOETHCS 32
TaKoio (OpMyIIOI0:

r=(005+r+04)«r,,,

me T — cepemHs OIiHKA HABYAJNBHOI MISIIBHOCTI HAa HaBYAIBHHUX
3aHATTAX;

lax — BCTAHOBJIECHMH MaKCHMMaJIbHO MOXKJIMBHUM 0an Ha OLIHIOBaHHS

pe3yibTaTiB HaBYAJIbHOI [JiSUIBHOCTI HAa HAaBYaJNbHUX 3aHATTAX 3
HABYAJIBLHOTO (3MICTOBOT0) MOYJISL.

MonynbHi KOHTpONBHI pobotu 1, 2 MicTATh 3 3aadi.

KosxHe 3aBnaHHs MOJTyJIbHOT KOHTPOJIBHOI pOOOTH OIIHIOETHCS 32
6 0aJbHOIO CHCTEMOIO 33 HACTYIHOIO IIKAJIOH0
Banu KpuTepii oninioBanus

6 CryneHT po3B’s3aB 3aBIaHHA [IPABUIIHLHO

CrygeHT po3B’d3aB 3aBAaHHS IPaBWIbHO, aie

5 po3B’s13aHHS 0(hOPMIICHO HEHAJIC)KHUM YNHOM

CryneHT po3B’s3aB 3aBIaHHA MPaBUIbHO, aje MpHU

PO3B’sI3yBaHHI 3aBJaHHs JOMYIICHI HETOUHOCTI

3 CryneHT mpu po3B’sS3yBaHHI  3aBAAHHS JOIYCTHB
HEe3HAuHI MOMMJIKH, SIKi HE BIUIMHYJIU Ha PO3B’ 30K

a00 HE3HAYHO HOTo CIIOTBOPUIJIH.

2 CTyJIeHT 3Ha€ CXEMy pO3B’S3yBaHHS 3aBJaHHSI, aje
mpu HOoro po3B’s3aHHI JloMycKae rpydi mOMMWIKHA abo
HE MOXE BIJHOBUTH TOW YA IHIOUHA eTal

pO3B’SI3yBaHHS.

1 CrynenrtoMm 3poOieHi IeBHI CHpoOM  PO3B’S3aHHS
3aBJIaHHS, B PO3B’SA3Ky € palliOHAJbHI 3epHa, ajie
3aBIaHHS B I[JIOMY BHKOHAaHO HEIPaBUIBHO,

JOTyIIeHI TPYy01 MOMUIKH

0 Po3B’s130Kk 3aBaHHs BiICYTHIM

MoyiibHy KOHTPOJIbHY poOOTY, OLiHEHY MeHIe Hix Ha 11
OaJiB, MOTPiOHO BUKOHATH TIOBTOPHO.

PO3IOA1JI BAJIIB 3A 3MICTOBUMUA MOAY JIAMU:

HoTounwnii i MoxyabHMi KOHTPOJH (100
- = 0a.is) - = Ex3amen | Cyma
3micToBUI MOAYNb | 3MiCTOBUH MOIYTb 2
(30 6aniB) (30 6auiB)
Iorounuit MKP IMotounmuii MKP 40 100
KOHTPOJIb KOHTPOJIb Ganis Ganis
12 GauniB 18 GauiB 12 GaniB 18 GasniB
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