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AHOTAaNifA 10 Kypcy

HaiiOoinpm  DOCHiDKEHUMH — ONTHUMI3AlIfHUMHA — MaTeMaTHYHUMA
3alayaMH € 3a1adi JIHIHHOTO TPOTrpaMyBaHHS, IO TOJSATAlOTh B
orrtuMizarii JiHIHHOT (QyHKIIT KiITBKOX 3MIHHUX Ha MHOXHHI, SKa
ONACYEThCS  JIHIMHUMU  anreOpaildyHMMK  pIBHSHHSAMH — Ta
HEpIBHOCTSAMH. YHIBEpCalbHUM METOJOM pO3B’S3YBaHHS 3a]ad
JTHIHHOTO TPOrpaMyBaHHS € CHUMIUIGKCHUN MeToJi. BuBueHHs
JTUCIHILTIHN Tiepen0adyae OBOJIOMIHHS TEXHOJIOTISIMHA, TEOPETUIHHMH
3HAHHSAMHM Ta TMPAKTHYHHUMH HAaBUYKAMH PO3B’SI3yBaHHS 3aja4
JMHIHHOTO Ta JUCKPETHOrO MPOrpaMyBaHHS, TPAHCIIOPTHOI 3ajadi;
CTUMYJIIOBaHHSI HAYKOBOI TBOPYOCTI CTYIEHTIB 1 axkTHWBi3amis ix
HAayKOBO-JIOCIIHHUX 3i0HOCTEH.

Meta HaBYAJILHOIL
TUCIHUILTIHA

[pyHTOBHA MaTeEMaTHYHA IiArOTOBKA, PO3BUTOK JIOTIYHOIO MUCIIEHHS
CTYAEHTIB, HAOyTTS TEOPETUYHHMX 3HAHb Ta OBOJOAIHHS METOJAMHU,
HEOOXIHUMH Uil PO3B’SA3yBaHHA ONTHMIi3aliiHUX 3a7ad JHIKHOTO
MPOrpaMyBaHHs, 110 BUHUKAIOTh B €KOHOMIIli, TEXHilli, YIIpaBIiHHI,




Ha BUPOOHHWITBI, y colianbHill cdepi Tomo

IIpepexBizutu Kypcy

[TorpeOye 3HaHb, OAEp)KAHWUX MPH BHBUYEHHI HAaBUAIBHUX JMCLUILIIH:
«MatematuuHuii  aHamiz», «JliHiiiHa  anrebpa», «AHaJiTH4YHA
reoMeTpisy.

MarepiajbHO-TeXHiUHe i

nporpamMHe 3ade3nevyeHHs

AyIuTOpisi TEOPETHYHOTO HaBYaHHS, IPOSKTOP

KomnereHnTHoCTi,
¢dopmyBaHHIO AKUX
CIIPUSI€ TUCHMIIIHA.

— 3nmaTHICTh QOpMyBaTH B YYHIB NPEAMETHI KOMIIETCHTHOCTI.

— 3aTHICTh BUKOPUCTOBYBATH CUCTEMHI 3HAHHS 3 MATEMATHKH,
iH(OPMATHKH, TIESNATOTiKN, METOANKN HAaBUYAHHS MAaTEMaTUKU Ta
iH(pOPMATHKH, ICTOPIi iX BUHUKHEHHS Ta PO3BHUTKY.

— 31aTHICTb eEeKTUBHO 3aCTOCYBATH IPYHTOBHI 3HAHHS 3MICTY
HIKUTbHOT MaTEMaTUKH Ta iHPOPMATHKH.

— 31aTHICTh aHaJi3yBaTH MaTeMaTHUHY 3a7a4y, pO3TIIsAaTH Pi3HI
Croco0u ii po3B’s3yBaHHSI, 30KpeMa, 3a JIOIOMOTO0 TTPOrPaMHOI0
3a0e3MmevyeHHs 3arajlbHOrO 1 CIIelialIbHOro MPU3HAYeHHS Ta
porpaMyBaHHSI.

— 3nmaTHICTh HOpMYyBaTH B yYHIB IIEPEKOHAHHS B HEOOX1IHOCTI
OOTpYHTYBaHHSI TiMOTE3, PO3yMIHHS MaTEMaTHYHOIO JIOBEJICHHSI.
— 3matHicTh OyAyBaTH JIIHIAHI MaTeMaTH4YHI MO 3a1a4
NPaKTUYHOTO 3MICTY; MOIIYKY Ta peaizalii MeToay iX po3B’sS3aHHs.

Pe3ynbTaTn HaBYaHHSA

— JleMOHCTpYBaTH 3HaHHS 1 PO3YMIHHS OCHOBHUX KOHIIEIIIiH,
NPUHIINIIB, Teopil (yHIaMEHTaIbHOT MATEMATHKH i
BUKOPHCTOBYBATH 1X Ha MPAKTHIII.

— BonoiTit OCHOBHUMY TIOHATTSIMH Ta TEOPETUIHUMH OCHOBaMHU
KJIACHYHHUX PO3AUIIB MaTeMaTUYHOI HaAyKH, 0a30BUMH i7IeSIMHU Ta
METOJ]aMH MaTEMaTHKH, CHCTEMOI0 OCHOBHHX MaTEMaTHIHHAX
CTPYKTYP 1 aKCIOMAaTHIHUM METOJIOM, aHATI3YBATH €JIEMEHTapHY
MaTEMAaTHKY 3 TOYKH 30py BUIIOI MAaTEMAaTHKH.

— JleMOHCTpYBaTH KyJIbTYPY MaTEMaTHUYHOTO MHUCJIEHHS, JIOT1YHY Ta
aJITOPUTMIUHY KYIBTYPY.

— YwMitu po3B’s3yBaTH 3a/1a4i Pi3HUX PiBHIB CKIaTHOCTI MIKLTHHOTO
KypCy MaTeMaTHKHU.

— BusBisTa 31aTHICTE 10 CAMOHABYAHHS Ta MTPOJOBKEHHS
poheciitHOro pO3BHUTKY.

— YMiTH opranizyBaTH BIACHY JisUTEHICTD Ta OJIEPKYBATH PE3YyIbTAT
y paMKax OOMEXEHOr0 Jacy.

— BooziTi MeTogaMu MOIIyKy ONTHMAIIBHOTO PO3B’SI3KY HAHOLIBIIT
MO PEHUX 3a]1a4 JIIHIHHOTO TTPOrpaMyBaHHs, X MPAKTUIHOI peatizallii.

3MicT HABYAJILHOI
TUCHUILIIHYA

3micToBHii Moxyas 1. Metoam niHiliHoro nporpamysaHHsA
Tema 1. Beryn.

MarematnuHi MOJIET. [Ipenmer Kypcy “JliniliHe
porpaMyBaHHs .

Tema 2. Ilpuknagu 3aga4 JiHiliHOT0 NpPOrpaMyBaHHS.

[Ipuknaan 3agay NpakTUYHOTO 3MICTY, IO 3BOAATHECS /IO 3a/4ad
TMHIHHOrO TporpamMyBaHHS (3ajja4a TPO ONTHUMAIBHUN PO3IMOJILT
pecypciB, 3aja4a mpo Xap4oBH paIlioH (3a1ada mpo Ji€Ty), 3amada
PO TIepeBe3eHHs (TPaHCIIOpTHA 3a/a4a)).

Tema 3. OcHoBHI BJacTHBOCTI 3ajga4y  JiHIHOrO
NnporpamMmyBaHHsI.

Pizni ¢opmu 3ammcy 3amadi JHIHHOrO HpPOrpaMyBaHHS Ta
npaBuiIa mepexoay Bin onHiel ¢opmu 1o iHIIOI (3arajbpHa 3amada
JTiHIHHOTO TpOorpaMyBaHHS; 3ajJada JIHIHHOrO INpOorpaMyBaHHS
3amnvcaHa B KaHOHIYHIM (opMi; 3agada JiHIHHOrO HMporpaMyBaHHS 3
OJHOTHITHUMH YMOBaMH).

['eomerpuuHe TiiymMadeHHsl 3ajadi JIiHIHHOrO NIporpaMmyBaHHSI.




I'padiunuii Meron po3B’a3yBaHHS 3a]a4i JiHIHOTO MPOrpaMyBaHHS.

Onykini MHOKMHHU Ta AesKi X BiIacTHUBOCTI. [Ipukmamy omyKmux
MHOXKHH.

BnactuBocTi MHOXHHHM  JOMYCTUMHX  PO3B’S3KIB  3ajadi
JiHiiHOTO mporpamyBaHHA. [IOHSATTA KpaWHBOI TOYKHM MHOXKHHH.
BazucHi momycTuMi po3B’SA3KM 3aAayi JHIMHOTO MporpaMyBaHHS,
3amucaHoi y KaHOHIYHIA ¢(opmi, Ta X 3B’A30K 3 BEpIIMHAMU
MHOTOTPaHHOI MHO>KWHH JIOMYCTUMHX PO3B’S3KIB i€l 3a1a4i.

TeopemMa mpo iCHYBaHHS ONTHUMAJIBHOTO Oa3MCHOTO PO3B’SI3KY
3ajJayi JIIHIHHOTO MPOrpaMyBaHHs, [0 Ma€ ONTUMAJEHHI PO3B’S30K.

Tema 4. CumMiuviekCHHMA MeTOX PO3B’SI3yBaHHSI 3aaay
JIiHiiHOT0 MporpamMmyBaHHS.

Kputepili  ontumanpHOCTI  0a3WCHOrO  PO3B’SI3Ky  3ajadi
JMHIHHOTO TnporpamyBaHHs. (3Haka HEOOMEKEHOCTI ILIbOBOI
GyHKIIT 3a1a4i TiHITHOTO pOrpaMyBaHHsI HA MHOXHHI JIOTYCTUMHX
PO3B’SI3KIB Ii€i 3a1ai.

OnvicaHHs CHMIUIEKC-METOJY PO3B’S3YBaHHs 3ajadi JiHIHHOTO
nporpaMyBaHHs. AJITOPUTM CHUMILIEKc-MeToay. IIpo ckiH4YeHHicTh

CHUMITIIEKC-METOY. 3anKIIFOBaHHS. Criocodu YHUKHEHHS
3aIUKITFOBAHHS.

Meron mrydHOro 6a3ucy BiIIIYKaHHs MMOYATKOBOI'O Oa3UCHOTO
pPO3B’SI3KY  3ajaui JIHIHHOrO TporpaMyBaHHi. M — MeTo[

PO3B’si3yBaHHA 33]1a4i JIIHIHHOTO MPOrpaMyBaHHSL.

Tema 5. JIBoicTicTs y JdiHillHOMY nporpaMyBaHHi.

JIBoicTi 3amadi JHIHHOTO TPOrpaMyBaHHS Ta iX BJIACTHBOCTI.
Ilepma Teopema MBOICTOCTI B JIIHIKHOMY TporpamyBaHHi. J|BoicTuit
KpUTEPi ONTHMAIBHOCTI AOMYCTUMHUX PO3B’S3KIB JBOICTHX 3ajad
JTHIAHOTO MporpamMyBaHHs (Ipyra TeopeMma JBOICTOCTI B JIHIHHOMY
MpOrpaMyBaHHi).

JIBoicTHii cHMIUTIEKC-METOA PO3B’SI3YBaHHS 3ajaad  JIHIHOTO
IpOrpaMyBaHHSI.

Tema 6. TpancnopTHa 3aga4a. JiHiifHOro MporpaMyBaHHS.

BiractuBoCTi TpaHCIOPTHOI 3a1a4i.

JBoicTicTh y TpaHCIIOPTHIN 3a1adi.

Jesxi MeToan BiMIIyKaHHS MOYaTKOBOTO 0a3WCHOTO PO3B’SI3KY
TPAHCIIOPTHOI 3afadi (METOJ MIBHIYHO-3aXiJHOTO KyTa, METOJ
MiHIMAJIBHOTO €JICMCHTA).

Merop noTeHIiamiB po3B’I3yBaHHS TPAHCIIOPTHOI 3a/1a4i.

HesbamancoBani TpaHcmopTHi 3a1adi.

Tema 7. IloToxku Ha Mepexi.

[onstTs rpada, Mepexi, TOTOKY B MEpexi.

Kpurepiit icHyBaHHS IOTOKY B MEpPEXKi.

ITocranoBka 3a7a4i PO ONTHUMAIBEHUI ITOTIK HA MEPEXKi.

3anaya mpo HakopoTmmi nuistx. Merox MiHTI.

3anaya mpo MakcuManbHul moTik. Meron ®opaa — Pankepcona.

Tema 8. luckpeTHe mporpaMmyBaHHS.

3amadi MPaKTUYHOrO 3MICTy, IO HPUBOIATH 10 AMCKPETHUX
3a/1a4 JiHIHOTO MporpaMyBaHHS.

IlocTaHnoBka OUCKperHoi 3ajadi JIHIMHOTO NPOrpaMyBaHHS.
Merogu  BigtmHaHHS. llepmmit  merom T'omopi.  YactkoBo
LiIOYMCENbHI 3adayi JiHiiHOro mnporpamyBaHHs. Jpyruii meron
lomopi. Tperiii wmeron I'omopi po3B’A3yBaHHS  IOBHICTIO
LJIOYMCENbHUX 3a]1a4 JIIHIHOTO MporpaMyBaHHSI.

Meron Hanbrona-JIneBenina po3B’s3yBaHHs AMCKPETHOI 3aaadi
JiHIHHOTO IpOrpaMyBaHHS.

3agaya npo ONTUMAIbHI TPU3HAYEHHSI.

Yropcekuil merog. Meron Maka.




Tema 9. EnemenTu Teopii MaTpuyuHux irop.
[ousarrs wmarpuuHoi rpu. Ilpukmamgn. OnTumaneHi YKCTI
crparerii. [lousaTrs cimmoBoi Touku (yHkuii. Kputepiii BuKoHaHHS

pisaocti minmax f (x, y) =maxmin f(x,y).
xeX yeY yeY xeX

Kputepili icHyBaHHS pO3B’S3KYy MATPHYHOI TIpU Y YHCTUX
CTpaTerisx.

OntuManbHi 3MimaHi crparerii. BimmrykaHHs onTHManbHUX
3MIllIaHUX CTPATETiH Ta IHK MATPUYHOL I'PU 3 TOMIOMOTOIO JIIHIHHOTO
porpaMyBaHHSI.

Teopema mpo iCHyBaHHS ONTHMAJBHUX 3MIIIAHUX CTpaTerii
MaTpPUYHOI TpH (TeopeMa Mpo MiHIMAaKc).

BigmykanHs ONTHUMalbHHUX 3MIMIAHUX CTpaTeridi Ta I(iHH
MaTPUYHOI IPH PO3MIpHOCTI 2% 2.

ItepatuBHmii Meron bpayna-PoOiHcoH BiqurykaHHs HAOMMKEHUX
3Ha4YeHb ONTHMAIBHUX 3MIIIAHKX CTPATETiH Ta I[IHW MaTPUYHOI I'PH.

IMogiTnka Kypcy

Jlis  3100yBawiB  BHUINOI  OCBITM  BIJBIIYyBaHHS 3aHATH €
000B’s13k0BUM. [1OBa)KHMMH TpUYMHAMHU JJIsi HESIBKA Ha 3aHATTS €
xBopoOa  abo  akajgeMiyHa  MOOUIBHICTH,  SIKI ~ HEOOXIZHO
HiATBEP/PKYBAaTH JOKyMEHTaMHU. BiCyTHICTh 3/]00yBava Ha 3aHATTIX
nependavae caMOCTIHHE OIPAIIOBaHHS Marepially Ta HE 3BUIbHSE
3m00yBaya BiJl BUKOHAHHS 3aBIaHHS CaMOCTIHHOI IiJrOTOBKH abo
3aBJIaHHS IOTOYHOTO Ta MiJICYMKOBOT'O KOHTPOITIO.

CTyJeHT TIOBMHEH BiampaitoBaTH abo Iepe3aTtd NMEeBHUA BHJ
po0OTH y BUTIAIKAX:

— CTYIIEHT IPOIYCTHB JIEKLiifHE 3aHATTS (Y IbOMY BHUITAIKY CTYACHT
3000B’s13aHUNA CaMOCTIITHO OBOJIOMITH TPOMYIIEHUM MaTepiaioM Ta
BIANOBIaTH HAa THMTaHHI B MEXKaX BHBYCHOTO TEOPETUYHOTO
Marepiany);

— CTYAEHT TPOIYCTHB NpaKTH4YHE 3aHATTA (y LbOMY BHUIAIKY
CTyIEHT 3000B’SI3aHMA  CaMOCTIHHO  OBOJIOMITH  IPOITYIICHUM
MarepiaJoM Ta YMITH 3acTOCOBYBAaTH HOro Ha MPAKTHII
BiATIpaIiboBaHe 3aHSTTS OIIHIOETHCS);

— SIKIIO TMiJ] 9ac MPAaKTHYHMX 3aHATH CTYJCHT OTPUMAaB HE3aJ0BIIbHY
omiHKy (y UbOMY BHIIAAKy CTYAEHT 3000B’SI3aHUN CYMJIIHHO
OBOJIOJITH MaTepialoM Ta BMIHHSAMH 3aCTOCOBYBATH HOro Ha
MPaKTHIIi; BIAPAIlbOBAHE 3aHATTS OIIHIOETHCS).

IIpu ymoBi BimcyTHOCTI 3ab0OproBaHOCTE Ta HamHMCaHHI
MOIYIFHUX KOHTPOJBHHUX POOIT HAa TO3WTHBHY OLIHKY, CTYIEHT
JIOITYCKAETHCS 10 €K3aMeHY.

CawmocriliHa po0OOTa BKITIOYA€ TEOPETHYHE BUBUCHHS MUTAHb Ta
BIANPAIIOBAHHS NMPAKTUYHUX HABHYOK Ieper0adeHHX MpPOrpaMHUM
MaTepiajoM, IO CTOCYIOTHCS Te€M HaBYAIBHOI TUCIUILTIHH, SKi HE
BB B JIEKIIHHUN Kypc, abo Oymu pO3TIsSHYTI KOPOTKO, ix
HorJIHOJIeHe BUBYEHHS 32 PEKOMEHJIOBAHOIO JITEPATypoOo, a TaKOX
BUKOHAHHS 3aBJaHb 3 METOIO 3aKPIIJICHHS TEOPETUYHOTO MaTepiaiy.

OOOB’SI3KOBO  TOTPUMYBATUCh HOPM €THYHOI IIOBEIIHKH Ta
aKaJIeMidHoOl JIOOPOYECHOCTI, nepeadadeHuX «Konexkcom
aKaJIeMidHol JI0OpoYecHOCTI Kawm’srens-Tlominscekoro
HalllOHAJILHOT0 yHiBepcuTery iMeHi IBana Orienkay.

CucreMa OiHIOBAHHSA TA
BHUMOI'HA

OuiHOBaHHS 3700yBadiB BHIIOI OCBITH 3IHCHIOETBCS 3TiTHO
«ITomoxeHHsI TPO PEUTHUHIOBY CHUCTEMY OI[IHIOBAHHS HABYAIBHUX
JIOCSITHEHb  37100yBauiB  BHINOi ocBitTH Kam’sHelb-Iloaiischkoro
HalllOHAJILHOTO yHiBepcuTery iMeHi IBana Orienkay.

MakcuManbpHUN Oat OI[IHKK MOTOYHOI YCHINIHOCTI 3100yBaviB BUIIO1
OCBITH Ha HABYAJIBHUX 3aHATTSIX PiBHUH 12.
3m00yBad BUINOI OCBITH, 3HAHHS, YMIHHS 1 HaBHYKH SIKOT'O Ha




HAaBYAIBHUX 3aHATTIX OLIHEHO BiJ 1 10 3 OaiiB, BBAXKAETHCI TAKUM,
0 HENOCTATHHO MIJArOTYBaBCA IO IHUX 3aHATh 1 Mae akaJeMiuHy
3a00proBaHiCTh 3a pe3yabTaTaMH MOTOYHOTO KOHTPOJIO.

OO0paxyHOK pe3ynbTaTiB HaBYaIbHOI JisUTBHOCTI Ta
pEeATHHrOBa OLliHKA y 0ajlaX 3HaHb, YMiHb 1 HABUYOK Ha HABYAJIBHUX
3aHATTAX 3 HABYAIBHOrO (3MICTOBOrO) MOAYJIA OOYMCIIOETHCS 32
TaKoI (hOPMYJIOH0:

r =(O,SXF+O, 4) X

ne T — cepemHs OIHKA HAaBYAJIBHOI JISUTBHOCTI HA HABYaJIBHUX
3aHATTIX;

lax — BCTAHOBJIEHMH MaKCHMAJIbHO MOMKJIMBUM OaJl Ha OLIHIOBAHHIA

pe3yJabTaTiB HAaBYAJIbHOI JMISUIBHOCTI HAa HABYAJIbHHUX 3aHATTIX 3
HaBYaJIBHOTO (3MiCTOBOT0) MOYJIS.
MoaynbHa KOHTpOJIbHA poOOTa MICTUTH 5 3aad.

KoxxHe 3aBgaHHd MOIYJIbHOI KOHTPOJIBHOI  poOoTH
OI[IHIOETBCA 32 6 OaJdbHOIO CHCTEMOIO 3a HACTYITHOIO
HIKAJI00
banu Kpurepii ouiHioBaHHA
6 CTyzIeHT po3B’s3aB 3aB/IaHHS MMPABHIHLHO
CryneHT po3B’s3aB 3aBJIaHHS IPABHIIBHO,
5) ajie po3B’si3aHHS 0POPMIIEHO HEHAJIC)KHUM
YUHOM
CTyneHT po3B’si3aB 3aB/IaHHS MTPABUIIBHO,
4 ajie Mpu po3B’s3yBaHHI 3aBJIaHHS JIOMYIIEH1
HETOYHOCTI
3 CtyneHT npu po3B’s3yBaHHI 3aBJIaHHS

JOITYCTUB HE3HAUHI TOMUJIKH, K1 HE
BIJIMHYJIM Ha PO3B’SI30K a00 HE3HAYHO HOTO
CIIOTBOPHJIN.

2 CTyzeHT 3Ha€ CXeMY PO3B’sI3yBaHHS
3aBJaHHS, aJie MPU HOro po3B’sI3aHHI
JIOTyCcKae rpy0i MOMUIIKHA a00 HE MOXKE
BIZIHOBUTHY TOU YU IHIIIMHA eTan
pPO3B’A3yBaHHSI.

1 CryznenTom 3po0iieHi neBH1 cripodu
PO3B’sI3aHHS 3aBJIaHHS, B PO3B SI3KY €
paifioHajbHi 3epHa, ajie 3aBaHHs B IJIOMY
BUKOHAHO HETPaBUIIbHO, IOMYIIEHI rpy0i
MTOMUJIKH

0 Po3B’g30K 3aBIaHHs BIICYTHIN
MoaynbHy KOHTPOJBHY poOOTY, OIlIHEHY MEHIIe Hix Ha 18
0aJtiB, TOTPiOHO BUKOHATH ITOBTOPHO.

PO3ITOALI BAJIIB 3A 3MICTOBUMH MOAYJISIMU:

[loTrouHuii i MOIYNBHHI KOHTPOIh
- (100 u6 anis) Ex3amen Cyma
3micToBuil MoayJb 1
(30 GamiB)
[loTrounnit MKP 40 .
KOHTPOJIb Gain 100 GaniB
30 6axnis 30 GauiB
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