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Ta iIHPOpMATHKH

Hanpsim miAroToBKu: NpuKJaagHa MaTeMaTHKA
MaTteMaTHYHUN aHATI3

Teopiss MHOXkMH. ToyHa BepxHS Ta HIKHA MEXI MHOXHUHU. YHCIOBI MOCTIIOBHOCTI Ta
MianoCHiIoBHOCTI. ['paHuIls 4HMCIOBOi TMOCHIMOBHOCTI. YacTKOBI TpaHWUIll TOCIIIOBHOCTI.
BepxHst Ta HUXHSI TpaHHUIIL TOCITITOBHOCTI.

OyHKIis onHi€T AificHOT 3MiHHOI. ['panuns ¢ynkuii B Toumi. HemepepBricts. [Toxinna ¢yHKIIi
(3amaHoi SIBHO, HESABHO, MapaMeTpU4yHO, o0epHeHo1 GyHKIi1). [ToXiTHI BUIMX TOPSAIKIB.
Exctpemy™m ¢yHKii ogHi€eT TiCHOT 3MiHHOI.

HeBusnauenuii Ta BHU3HaueHWH iHTerpasu. I'eoMeTpuyHI 3acCTOCYBaHHS  BHM3HAYEHOTO
iHTerpana (TUIoma KpUBOJIHIHHOI Tpamelii Ta KpUBOIIHIHHOTO CEKTOpa, TOBXKHWHA AYTH KPUBOI
). HeBnactuswuii inTerpai. 361kHICTh HEBIACTUBOTO IHTETpaa.

UYucnoBuit psa. 301KHICTP YUCIOBOTO psAAY (3 HEBiJ €MHUMH YIC€HAMH, 3HAKO3MIHHOTO).
Crenenesi psau. Paniyc, iHTepBai Ta MHOXHHA 301)KHOCTI CTETIEHEBOTO Py .

OyHkIil 6araThox 3MiHHHX. [loaBiliHa rpanul QyHKIIl 1BOX MiHCHUX 3MIiHHUX. EkcTpemMym
¢yHKUii 6araTb0X 3MIHHUX. Y MOBHUH eKCTpeMyM (PyHKIIT 0araTboX 3MiHHHX.

KpaTtui i motTpiiini inmTerpanu. Ix 3actocyBamHs (mmoma miaockoi ¢irypu, o6’em Tina
00MEXEHOTO MOBEPXHSIMHU, IIOIIA TTOBEPXHI).

KpuBomniniiini iHTerpanu 1-ro ta 2-ro poxy. [loBepxHesi iHTerpanu 1-ro poxy Ta 2-ro pomy.

DOyHKIiIOHATBHUH aHAJTI3

JIiHiiiHI HOPMOBaH1 MPOCTOPH: O3HAYEHHS, IPUKJIAJHN TA SIEMEHTH aHaJI3y.

[ToBHi HOpMOBaHi ipocTopu: npocTopu banaxa ta ['pOepTa.

EnemenTtu Haiikpamioro HaOimkeHHs1 B 0aHaXOBHUX Ta I'JIbOEPTOBUX MPOCTOPAX.

JliniliHi onepaTopH: HEMEePEPBHICTh, 0OMEKEHICTh, HOpMa.

OObepHeHi onepaTopu: YMOBH iICHYBaHHS, KOPEKTHICTb ONEPATOPHUX PiBHSHb.

CnopspkeHi  mpocTopu: Teopema Picea mnpo 3aranbHU  BUTIIAN JTIIHIHHAX  OOMEXKEHUX
(GYHKIL10HATIB Y TUIEOEPTOBOMY MPOCTOPI.

CnpspkeHi Ta camoctpsbkeHi onepatopu. OnepaTopy OpTOroHaIBHOTO MPOEKTYBAHHS.

JAundepennianbHi piBHAHHS

3amauva Komri 111 3BMuaitHOro AnepeHIianbHOro PiBHAHHS NEPLIOro MOPSIKY .
Teopema iCHyBaHHS Ta €IMHOCTI PO3B'S3KY.

Metoau po3B'a3yBaHHS 3BUYalHUX AU(epeHIiaTbHUX PIBHIHB MEPIIOTO MOPSAKY.
HopwmaibHi cuctemu 3BHUaiiHuX AudepeHIliaTbHUX PIBHSIHb.

3anaua Ko, yMOBH iCHYBaHHS Ta €IUHOCTI 11 pO3B'S3KY.

HopwmastbHi NiHIHHI CUCTEMU 3BUYaHUX AU(GEPEHITIaTbHUX PIBHSIHb.
@dyHaaMeHTalbHa CUCTEMa PO3B'A3KIB JIIHIHHOI OJTHOPIAHOT cUCTeMH Ta ii iCHYBaHHS.
CtpyKTypa 3araJbHOTO PO3B'SA3Ky OJHOPIAHOI Ta HEOAHOPIAHOI CHCTEMH.

CrifikicTb 3a JIIIyHOBHM aBTOHOMHHUX CHUCTEM 3BHUYANHUX TU(EpEHIiaIbHUX PIBHSIHb.

10 CTiiiKiCTh 3a TIEPIIUM HAOIMKCHHSIM.
11. MeToau po3B'sa3yBaHHS JIIHIHHUX CHCTEM 31 CTATMMU Koe(]ilieHTaMH.
12. JIiniHi gudepeHItiaabHi PIBHAHHS 31 CTATUMHU Koe(DilliEHTaMH Ta METOIU iX PO3B’sI3yBaHHS.
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PiBHSIHHA 3 YAaCTHHHUMH NOXiAHUMH

Knacudikarmist Ta 3BeneHHS 10 KaHOHIYHOTO BHUTJISAY DPIBHSHb 3 YaCTHUHHUMHU TOXITHUMH
JPYToro MOpsiaKy.

®opMyITtOBaHHS OCHOBHUX 33Ja4 JUIsl JIIHIHHUX PIBHSAHDb 3 YaCTHHHUMH MOXIJIHUMH JPyroro
MOPSAKY.

KopexkrhicTs 3amaui Komri as1st piBHSIHB KOTMBaHb CTPYHH Ta MEMOpaHHU.

Meton ®yp'e i piBHAHHS KOJMBAaHb CTPYHH, TOIIMPEHHS TeIIa B CTEPXHi, PIBHAHHS
Jlarmaca B Kpy3i 1 30BHI KpyTa.

[TpuHIMI MakcUMyMY ISl pO3B'A3KiB PIBHSHHS TEIUIOMPOBITHOCTI.

[cHyBaHHS po3B'sA3Ky 3a1a4i Kol 11 piBHSHHS TETIONPOBITHOCTI.

BrnactuBocTti rapMOHIYHUX (YHKITIH.

Teopist IMOBIPHOCTI Ta MAaTEeMATHYHA CTATUCTHKA

Knacuune mnousaTTss #MoBipHOCTi. ['eomerpuuna #imMoBipHICTh. [IpaBmia nonaBaHHS Ta
MHOXEHHs HMOBipHOCcTei. @opmyiia moBHOT MoOBipHOCTI. DOopMyIa HIMOBIPHOCTI TIMOTE3.
Cxema bepnyini. ®opmynu bepnyni. HallimoBipHie uncio ycnixiB y cxemi bepHyoti.
BumankoBi 3MmiHHI. @DYHKIS po3momiury WMOBIpHOCTEH (kKymysnsara). ['yctuHa posmomiry
iMoBipHOCTEH. AHaMop(do3a PO3MOALTY HMOBIPHOCTEH.
UncoBi XapaKTePUCTHKU BHITAJKOBUX 3MIHHUX (MareMaTW4HE CIOJIBaHHS, IUCIIEPCis,
KBaHTUJIb, IHTEPKBAHTUJIBHI IIMPOTH, MOJIA. Me/[laHa BUMAAKOBOI 3MIHHO1.)
3akOH BENMKUX 4YHCeN. [paHWYHa Teopema, IEHTpajJbHa TpaHUYHA Teopema Teopii
HMOBIpPHOCTEH.
XapakrepuctuuHi (yHKIii ( XapakTep ) BUMAJKOBUX 3MIiHHUX. TeopeMH Tpo aTuTHBHICTh
BUIA/IKOBUX 3MIHHUX.
UmncioBi XapaKTEPUCTUKUA CTATUCTUYHOTO Matepiany. CTaTUCTHKHM IEHTPaIbHOI TEHICHIIII,
CTaTUCTHKH po3citoBaHHA. CTaTUCTUKU (POPMH.
Kpwurepiii [Iepcona. [lepeBipka ogHOpiqHOCTI BHOIpKH 3a J01TOMOroro kpurepiro [lipcona.
[imore3n mpo mapamerpu HopMmaibHOro posnoainy. Cratuctuka CreiofeHta. CraTucTuka
®imepa.
[TopsinkoBi  CTAaTHUCTUKH.(OMHOBUOIPKOBHI Ta JABOXBUOIPKOBHM KpUTEpil MOTOHKEHOCTI.
Cratuctuku Koamoroposa, CmiproBa. Kpurepiit 3HakiB. 'imore3a mpo meniaHy reHepaitbHOI
cykynHocTi. Kputepiit inBepciil. Cratuctuka BinbkokcoHa.)
[psimi perpecii. Kopensiii, Bapiancu , cranmapTu Ta perpecii BUIIUX NOPsAKiB. PiBHSAHHS
perpecii oJHi€l BUMaIKOBOT 3MIHHOT BITHOCHO BCiX 1HIIIMX.

JlUcKpeTHA MaTeMaTHKA

1. OcHoBu (J10riKa i MeTOOM /OBeJAeHHSI TeOpeM, MHOXKHUHH). JIOrika BHCIOBIIIOBAHb.
BukonyBaHna, 3aranpbHO3Hadyma (TaBTOJIOTIS) Ta 3amepedyBaHa (HOpMyJd. 3aKOHH JIOTIKH
BUCIIOBNIIOBaHb. HopmanbHi  (GopMH  JIOTIKM  BHUCIOBIIOBaHb  (IU3’IOHKTHBHI  Ta
KOH TOHKTUBHI). JloBeaeHHs: TeopeM. Jlorika mepmioro cTymneHs. 3aKOHH JIOTIKHA TEPIIOro
cTyrneHs. JIoriuHe BUBEJICHHS B JIOTIII BUCIIOBIIOBaHb. 3aCTOCYBAHHSI MTPABWIJI BUBEJCHHS B
JIOTIIIl BUCIIOBIIOBaHb. MeTtoa pe3osmoniid. MaoxuHa. [liarpamu Benna. Koprex. [lexapris
no0yTok. Onepaiii HaJ, MHO)KHHAMHU. 3aKOHH, SIKUM 3aJJ0BOJBHSIIOTH TEOPETUKO-MHOKUHHI
onepamii. JloBeneHHs piBHOCTeW 13 MHOkmHamu. Omeparlii Hajg OITOBUMHU psIKAMHU.
KoM’ roTepHe 1moiaHHs: MHOKUH.

2. KomobinaTtopuuii anaji3z. OCHOBHI mpaBuia KOMOIHAaTOpUKU. PO3MIIICHHS Ta CIIOTy4YeHHS
(6e3 moBTOpeHb 1 3 moBTOpeHHAMH). IlepecraHoBku. biHOMiasbHa 1 moOJiHOMIaNbHA
teopemMu. Po30utTs n-enemeHTHOI MHOXMHM. Yucna CripiiHra Apyroro poay 1 ducia
bemna. PexypeHTHi piBHAHHS Ta iX po3B's3yBaHHA. [IpuHuun kopobok Mipixie. [Tpunimn
BKJIIOUEHHSI-BUKITIOYCHHS.
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3. Teopis rpadgiB. O3HaueHHs pi3HUX THUIIB TpadiB Ta TOJOBHI TEOPEMHU MPO BIACTHBOCTI

rpa¢is. CnemianbHi kjacu npoctux rpadis. [3omopdizm rpadis. MaTtpuist iHIUAEHTHOCTI.
Marpuns cymixsaocTi. [loganns rpada crimckom pedep i ciuckamu cymikHocTi. Hnsaxu Ta
IUKIK. 3B’sA3HICTh. UMCIIOBI XapaKTepUCTHKH 3B’si3HOCTI. Kpurepiit qBogoiabHOCTI rpada
(reopema Kenira). Eitepis nuki y rpadi, kpurepiit eiepoBoro mukiry. ['aMiTbTOHIB 1K,
JOCTaTHS yMOBA raMiIbTOHOBOTO ITUKITYy (Teopema Jlipaka). 3BaxkeHi rpadu. 3agaua nomykKy
HalikopoTImMX mUIsAXiB, anroput™ Jeiikctpu. Ilmanapui rpadu. PozdapOysanHs rpadis.
Hezanexxni muoxxunu BepuuH. Kuiiku. IlapocnionyuenHs B ABOAONbHUX Tpadax, Teopema
I'omna.

4. JlepeBa Ta ix 3actocyBaHHs. OCHOBHI 03HAaU€HHS Ta BJIacTUBOCTI AepeB. KopeHnese aepeso,

m-apHe paepeBo. Pekypcis. OO0xin mepeB. [loabChkuii Ta 3BOPOTHHM IONBCHKUHN 3alluCcU
Bupa3iB. binapue nepeBo nomyky. JlepeBo pimeHb. bekTpekiHr (Momyk i3 MoBEepHEHHSIMH).
Kapkacu. 3amava npo MiHiManpHUI Kapkac, anroput™ Kpackana.

5. BigHomenus. BigHoieHHs Ta X B1acTUBOCTI. BiJHOIIIEHHS €KBIBAJIEHTHOCTI. BigHOIIIEHHS

94acTKOBOTO TMOPAAKY. Tomonoriune copryBanss. Oneparii Haj BiJTHOIMICHHIMH. 3aMUKaHHS
BIJTHOIIEHb. AJTOpUTM Y OopIiajia.

6. OcHoBu Teopii KkoaiB. AndaBiTHe ¥ piBHOMIpHe KomyBaHHs. JlocTaTHi yMOBH

OJIHO3HAYHOCTI JEKOAyBaHHS (BIAcTHBICTh mpedikca). BracTuBocTi po3AITBHUX KOMIB
(mepiBHicTh Mak-Mimnana). OnTtuManbHe KonyBaHHsA. Ajnroputv @DanHo. AnroputM
I'adpdmana. Koam, criiiki 1o nepemkos. Koau 'emminra.

7. ByaeBi ¢ynkuii. O3naduenns OyneBoi Qynkmii. CriocoOu momaHHs OyieBUX (QYHKIIIMH.

Anre6pu OyneBux ¢yHkiiii. Ko IOHKTHBHI ¥ 13 IOHKTUBHI HOpManbHi Gopmu. [loriHOoM
XKerankina. [loBHota cucremu OyneBux ¢yHkmiii. OCHOBHI 3aMKHeEHI kiacu. Kpwurepiii
NMOoBHOTH. MiHiMi3allis OyJaeBuX (PyHKIIIMH.

8. MopeaoBanHs o04uciaeHb (popmManabHi MOBHM, TMOPOMAKYBAJIbHI TpPaMaTHKH,

aBromatu). [lonarts popmanbHoi moBu. [lopomkyBanbHI TpaMaTUKH, iX Kiacudikaris 3a
Xowmceki. JlepeBa BuBeneHHs. CkiHueHHI aBTomatu 3 BuxojoM. CKiHYeHHI aBTomaru 0e3
Buxoay. [lonanHs MoB.

9. OcnoBu Teopii aaropuTmiB. OCHOBHI BUMOTH A0 ainropuTmiB. Mamwan TeropiHra.

®yHk1i1, o6unciroBani 3a Teiopinrom. Tesa Tropinra.

YuceabHi MeTOIHN

[aTepnontoBanHs GyHKLIT anreOpaiyHUMH MHOTOYICHAMH.

[HTEpIONAIINHI CTUTAHHY.

Enement Haiikpamoro HaOMMKEHHS B HOpPMOBaHOMY mpoctopi. CepenHbo-KBaJpaTHUHE
HaOmmKkeHHs. Po3B’s13yBaHHS NEPEeBU3HAYCHUX CUCTEM JIIHIMHUX PIBHSHbD.

YucenbHe audepeHiitoBaHHs.

Ksanparypni dopmynu Herotona-Koreca.

Ksanparypni popmynu I'aycca.

Possunenns Ennepa-Maxknopena. UncenbHi iHTErpyBaHHS NEPIOIAYHUX PYHKITIH.

Metoau HproToHa i mpocToi iTeparii st HAOIMKEHOTO PO3B’I3yBaHHs HETIHIMHUX PIBHSHb.
OmHOKPOKOBI METOAM PO3B’sA3yBaHHs 3aaa4i Komri.

. bararokpokoBi MeTo1u po3B’si3yBaHHs 3a1a4i Komri.
.Merox cTpinpOM i HAOMMKEHOTO PO3B’SI3yBaHHS KpaoOBHX 3a7ad Uil 3BUYANHHUX

nuQepeHIiaTbHUX PiBHSHb.

. MeTtoa CKIHYEHHUX PI3HUIIB TSI KPAHOBUX 3a/1a4 JUIsl 3BUYaiHUX AU(PEPECHITIATPHUX PIBHIHb.
13.
14.

Mertopn Pitiia 11t kpaifoBux 3a1a4 Ais 3BU4aiHUX AudepeHiialbHuX PiBHIHb.
Merton ciTOK U1 TpaHUYHKX 3a/1a4 Ayt piBHAHHS [lyaccona.

Yucaosi MmeToam maTreMaTu4HOI QiznkH



. JlomatHi Ta noJaTHO BM3HAYEHI omepaTopH. BapiarmiiiHa 3amaya mpo MiHIMYMKBaJIpaTHYHOTO
¢dynkiionana. IcHyBaHHS po3B’sI3Ky 3a4a4i mpo MiHIMYyM QyHKIiOHana eHeprii. ['onoBHI Ta
MPUPOJHI TpaHWUYHI YMOBH. 3ajadi 3 HEOJHOPITHUMHU TPAaHWYHMMH yMoBamH. Meton Pitma.
Mertoa ckiHdeHHUX eneMeHTiB. Crabkuil po3B’s30K KpaioBoi 3afaui. AGCTpakTHa BapiamiiiHa
3anada. Meton byoHoBa-I anbopkiHa.

. IloxuOku ampokcumarlii KycKoBO-TiHIMHUMEU (QyHKIisMU. OZHOBUMIPHI CKIHUEHHI €JIEMEHTH
JarpaHkoBOTO THITy. EpMITOBI OIHOBHMIpHI ampoKcHMallii Ha CKIHYEHHUX €JIeMEHTax.
OnHOBUMIpHI ampokcuManii  (QyHKUIAMU-OylipOamkaMu. AMNpOKCHUMalli Ha TPUKYTHHUX
CKIHYCHHUX elleMeHTax. JlarpaHKoBi anmpoKcuMallii Ha IPSIMOKYTHUX CKIHYCHHUX €JIEMEHTaXx.
JIBOBUMIpHI i30mapaMeTpHuHl ampoKcuUMallii. Ampokcumaiii Ha TeTpaeapax. [pUBUMIpPHI
i30mapamMeTpuyHi anpoKCUMaIiii.

. KpaiioBa 3agaua a5 piBHSHHS NapHOTO MOpAKy. AnpiopHa oninka Tounocti MCE. AnpiopHa
omiaka TouHocTi 3a Hitmre. Cxema MCE st piBHsSHHS "eTBepTOoro nopsaky. KpaiioBa 3amada
Ui CUCTeMHU TudepeHIialbHUX PiBHAHB. 3aJa4ya Ipo LMWIHAPUYHUHN 3rMH miuacTuHu. KpaioBi
3amadi ans piBHAHHS Ilyaccoma. Cxema MCE mnsa piBasiHEsA Ilyaccona. Cxema MCE,
noOyJoBaHa Ha 130MapaMEeTPUYHHUX alpoKCHUMAIlisSX. PiBHSHHHS CTaliOHApHOI aJBEeKIIii-
mudysii. birapmoniune piBHsHHA. KpaiioBi 3a1adi [y piBHSHHS €INITHYHOTO THITY.

. BripaBu a1 caMOCTIHHOTO BUKOHAHHS

YuceabHi MeToaM JIiHIITHOI aaredpu

[TpsaMi MeToaM po3B’sI3yBaHHS CUCTEM JIHIMHUX aireOpaiyHUX pIBHSAHb 3arajJlbHOTO BUIJISAY.
Meron I'ayca. LU- po3kiaa MaTpuiib.

[Tpsimi MeToam poO3B’SI3yBaHHS CHUCTEM JIHIMHUX anreOpaiyHuX pIBHSAHb 3 CUMETPUUHHMH
MaTpHUIIMHA. MeToIM KBaJpaTHUX KOPEHIB, OPTOTOHAI3ALIi.

ITeparniiini MeTronu poO3B’sI3yBaHHS 3BHUAWHUX CHCTEM JiHIHHUX anreOpaidyHUX pIBHSIHb.
MeTtoau nipoctux iTeparitiid, Sko0i, 3eiens,

Metonu BapialiifHoro TuUmy [UIsl pO3B’S3yBaHHSA CHUCTEM IIIHIMHUX anreOpaidyHUX piBHIHBb
(MiHIMAIIBHUX BiAXWIIB, MiHIMAJIbHUX TTOMPABOK).

Metoan po3B’sA3yBaHHS YAacCTKOBMX MAaTPUYHUX IpoOJeM Ha BIIACHI 3HA4Y€HHS (METoIu

CTETICHIB, CKAJIIPHUX TOOYTKIB).

Mertonx moBopoTiB Ako6i, merogu LU- Ta OR- posknagy mas po3B’s3yBaHHS TOBHHUX

MaTPUYHUX NPOOJIEM Ha BJIACHI 3HAUCHHS.

Metoau onTumizauii

[Ipeamet i icTopist pO3BUTKY AOCTIHKEHB MO onTuMizaltii. [Ipukiaam MmaTeMaTHIHUX MOJIEIICH.
BararokpurepiaabHICTB.

Minimizanis ¢ynkuiii onniei 3minnoi. I[locranoBka 3amaui. KimacwmuHi mMetoam po3B’si3Ky.
Meton moniny Biapizka HaBmiul. Meton 3omotoro moainy. OntumanbHi MeToau. Merton
®ibonavui. MeToau JaMaHWX, JAOTUYHHX, Tapabon. YucinoBi Meroam MiHiMizaIii
OaraToekcTpeMabHUX (QYHKIIH. 3HaXO0IKEHHSI TOYATKOBOI'0 JIOKaJi3yl040ro BiAPi3Ky.
Minimizanis ¢ynkuii 6ararbox 3miHHuMX. [loctaHoBka 3anmaui. KiacuuHi Meroau
po3B’sa3yBaHHs. Omnykial MHOXHMHH, ONyKm (yHKUii. BigaiabHICTh MHOXHH 1 ONOpHI
TiNepIuIOMUHA. YMOBH ONTHMAaJIbHOCTI, ymoBH J[)koHa, ymoBu Kyna-Takkepa. DyHKIis
Jlarpanxa. CizioBi Toukd. JlocTaTHI yMOBH ONTUMAaNbHOCTI. [IBOICTICTb.

YucjaoBi MeToau 0e3ymMoBHOI onTuMmizamii. 3aranpHi nutanHa. ['panieHTHUR MeTon, BUOIp
Kpoky. Meton HeioroHa, moaudikamii metony Heiotona. Pi3HuneBi BapiaHTH MeTony,
KBa31HIOTOHIBCHKI METO/IM, METO/IU CIIPSHKEHUX HAPSAMiIB. METOIU HYJIHOBOTO TOPSIIKY.
3agaui ainiliHoro nporpamyBaHHsi. [locraHoBka 3amaui. ['eomeTpuyHa iHTEpHpeTaris.
Kanoniuna ¢opma 3ammcy. Kytoi Touku. CHMITIIEKC-METO/], 3HAXOKCHHS ITOYAaTKOBOI TOYKH,
ONTUMANIbHUM pO3B’s130K, Mpobiema  3anukieHHs. Po3B’s3yBanHd M-3agaui JiHIHHOTO
pOTpaMyBaHHL..



JuHamiuHe TIporpamMyBaHHS. [Ipuknanu po3B’si3yBaHHSA 3a7a4  JAMHAMIYHOTO
nporpaMmyBaHHs. 3ajayl AMHAMIYHOTO MPOrpaMyBaHHsS B 3arajbHoMy Burisai. [IpuHuun
ONTHUMAJIbHOCTI.

3agaui HeqiHiliHOro mnporpamMyBaHHsi 3 oOO0MexKeHHsIMH. MeToau MNpoeKLii TrpajieHTa,
YMOBHOTO TpafieHTa. Metoau niHeapu3aiii, moaudikoBanux ¢yHkiii Jlarpamxka, mrpapHx
GbyHKITH.

Bapianiiine umciaenns. OcHOBHa 3amaya BapiallliHOrO 4YHCIEHHSA. Mertoa Bapialliil.
HeoOxigHi ymoBu cnaboro MiHiMymy. OCHOBHa Jjema BapiallifHOrO 4uciieHHs. PiBHSHHS
Eitnepa. Jlema [lroOya-Peiimona. ®ymnkiis Beliepmrpaca. ["onkoBi Bapiarii.3anada Bombia.
VYMoBH TpaHcBepcanbHOCTI. [3omepumerpuuHi 3amaui. Bapiamiiini 3amadi Ha yMOBHHUH
excTpeMyM. Bapiariitai 3a1a4i 3 mOXiJHUMH BHUIIUX ITOPSIKIB.

3agauyi onTHMAaJbHOrO KepyBaHHsA. 3anaya JlarpaHka 1 OCHOBHA 3aJjaya ONTHMAJIbHOTO
kepyBaHHs. [lpuHIMn makcumyMmy. 3amada mpo ONTHMAJIbHY MIBHAKOIIO. 3ajada CHUHTE3Y.
JliniiiHi 3agadi ONTHMANBHOTO KepyBaHHS. BracTuBicTh 005acTi AOCSKHOCTI. €IOUHICTDH
po3B’si3ky. [lpuHIMN MakcumMymy, pgoctaTHs ymoBa.  OCHOBHI TEOpeMH TIpO JIiHIWHY
mBHIKOAI0. TeopeMa nmpo ymcio nepekitodyeHb. Teopema @Penpadayma.

Hocaigxenns onepanii

3anaui yxBaneHHs piuieHb (3YP). MonemoBanns 3YP: ronoBHi enemeHTH. XapaKTepuCTHKa
3B’SI3KIB MK aJIbTEPHATHBAMU 1 HACTTITKAMH.

Mopneni kepyBanus 3anacamu (MK3). ITonstrs 3amacy. Bunu 3anaciB. Jonmanku ¢yHKIT cy-
MapHHX BUTPAT; iXHSI XapaKTEPUCTHKA.

TpancnoprHa 3amava (T3). [TocranoBka Tpancnoptroi 3axadi (T3). Bigkpura i 3akpura T3.
TpusianbHi BracTuBoCTi 3aKpuToi T3.

BaraTokpurepianbHi 3a7a4i yxBajeHHs pimieHb. EdexkTuBHI Ta ManoedeKTUBHI BEKTOpH Y 3a-
nadgax OaraTokpurtepianbHOoi onrtuMmizaiii. Maoxunu [lapeto / Creiirepa.

3VP B ymoBax HeBu3HaueHOCTI. L{inkoBuTa HeBU3HAUEHICTh. OlliHIOBaHA HEBU3HAUCHICTh. ¥YX-
BaJICHHsI PIllIEHb B yMOBaX KOHQIIIKTY (Teopis irop).

Pos36’a3yeanns npuxknaois

1.

Mopneni kepyBanns 3anacamu (MK3). @opmymna piBas 3amacy y MK3 6e3 medinuty. bazosi
NPUMNYIICHHS Ta TPUBIANbHI CIHIBBIJHOIICHHS Yy JETEPMIHOBaHIN OJHOpECYpCHiMl cTaTHuHIN
MK3 3 nepiognunumu nioctaBkamu (JJOCIT MK3) 6e3 aedinuty. Po3paxyHOK onTHMaIbHOTO
piBHS 3amacy, MOMEHTIB 4acy PO3MIILICHHS 3aMOBJICHHS Ta TOYKHU BigHOBJIeHHs 3anacy y JJOCII
MK3 6e3 nedinury.

Omnopui twiaan T3. Aneopumm TMIBHIYHO-3aXIAHOTO KyTa BU3HAYCHHS OMOPHOTO TuiaHy T3.
Aneopumm MIHIMAJIBHOTO €JI€MEHTa BH3HaueHHs onopHoro rutany T3. Po3p’s3aHHs BiKpHUTOI
T3.

Yropcbkuii METOI po3B’A3yBaHHs 3a/1a4l PO MPU3HAUCHHS.

TabGnuunwuii Ta rpadivyamii ciocoOu BU3HaUeHHs TouoK MHOXUH [lapeto / Crelitepa Garatokpu-
TepianbHOi 3YP.

3VP B ymoBax 1iKOBUTOI HeBH3HaueHOCTi. Kputepii: makcuminy / miHimakcy; baiieca-Jlarua-
ca; CeBimxa.

Teopist irop. BusHaueHHsT HUKHBOT / BEPXHBOI IIHH, CIAJIOBOT TOUYKH y MaTpWuHIi rpi. Busna-
YeHHs CUTYallii piBHOBaru Hermra y 4rctux cTpaterisx y OiMaTpu4Hii Tpi.

IIporpamyBanus

1. Anroputmiuna moBa [lackanb, 6a30Bi mpUOME TPOTpaMyBaHHS
1.1. OcHoBui Tunu manux. Omnepanii. Cranmapthi ¢yskmii. Limi i gificai umcma. Omeparmii i

CTaHIapTHI (QYHKWii I8 minux 1 JgiicHuX uucen. Omepartopu: MPUCBOEHHS, CKJIAJICHUH,
ymoBHUH. Omeparopu mwkimy. Tpu tumu omeparopiB uukiy: for, while, repeat. IlpaBuna
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1.2.

1.3.

1.4.

1.5.

1.6.

BUKOHAHHS OIEPaToOpiB HUKIY. MeToauM mnporpamyBaHHS NHKIIB JUId CKAISPHUX JTaHHX.
OnpaiiroBaHHsI MOCIiAOBHOCTEH YKCe.

Jlirepauii Tin nqanux char. 3agadi i aropuT™Mu IS JIiTepHOTO TUITY AaHuX. Oneparii i GpyHKii
IUI JITEPHOTO TUMY JaHuX. Bekropu, marpuui, iHAeKCyBaHHS. TuUIU 3ajgad Juis BEKTOPIB.
Martpuui. [Tpuiiomu nporpamyBaHHsS. MaTpUUHUX 3a/1a4.

[Ipouenypu, dyukuii, pexypcis. [Ipouenaypu, Buznadueni nporpamoro. @opmaneHi i GakTUdHI
napameTpu nponenyp. DyHkiii, BU3HaueHi mporpamoro. 3amadi Ha 1MoOymoBYy (QyHKIIIH.
Oco6auBOoCTI BU3HAUEHHS 1 BUKIUKY (QyHKIIH. PekypcuBHi ¢yHKuii. MexaHi3m pekypcii.
Komb6inoBani tunu ganux record. Tunm mHOoxwuHM. [IpaBuna Bu3HaueHHs MHOKUH. Onepartii
Ha/l MHOXKHUHAMU 1 €IeMEHTaMH MHOKUH.

Bka3ziBHuKYM Ta nuHaMigHiI 00'ekTH. OIHOHATIPSIMIICH] 1 JBOHAMpsAMIICHI criucku. Omepartii Hal
HuUMH. CIMCOK SIK NMPHKJIAJ PEryIsspHOi JUHAMIYHOI CTPYKTYpH AaHuX. CTaHaapTHI omeparii
s cniueky. JIBiiikoBi nepeBa. Omepanii Hax HuMH. [IpuHImnm OymoBH IBIHKOBHX JEpeEB i
IpOorpaMyBaHHs Ha OCHOBI JUHAMIYHHUX CTPYKTYP.

O6'exTHO-OpieHTOBaHE NporpaMmyBaHHs. Knacu, nomns, meroau. KoHcTpykTopu, AecTpyKTOpH.
JlouipHi KJ1acu Ta npaBuia ix OyJ0BU.

2. Aaroputmiuna moBa C++, npuiiomu nporpamysanHs, OOIT

2.1.

2.2.

2.3.

24.
2.5.

2.6.

2.7.

Crpykrypa nporpamu Ha C++. Oneparopu, Gynkuii. [Ipunnunu 6ynoBu moBu C++. 3aranbHi
MoxmBocTi MoBH C++. Omepamii i onepatopu MoBH. OCOONHMBOCTI BHKOHAaHHS OKPEMHUX
orepartii.

Turmm manux C++. Jloriuni omepanii, oneparop if. Ckamspui Tunu ganux MoBu C++ Ta ix
300pakeHHsI B mam'sTi. ApudMeTH4Hi, JIOTi4yHi, JiTepHi AaHi. Omnepauii A pi3HUX THIIIB
nanux. Oneparop if.

MacuBHy, psakd, CTpyKTypH. JluHamiuyHa nam'aTe. Bu3HaueHHs MacuBiB. [HIEKCyBaHHS.
TekcToBi MacuBH 1 TEKCTOBI psAKH. BuineHHs 1 3BUIbHEHHS TaM'sITi.

IToGynoBa nukiiB B C++. Tunu onepatopis uukiy. Lukin aas onpaifoBaHHs MacUBIB.
[ToGynoBa ¢ynkmiii MoBoto C++. Busnauenns ¢ynkmiit. [Ipototun dyHkmii, Tino ¢yHKmii,
BUKIMK ¢yHKuii. Ilapamerpu ¢yHkuUif, THnu mnapamerpiB, TUOM pe3yabTary. Crocobu
nepefaBaHHs mnapaMeTpiB. [lepenaBaHHS Yepe3 mapaMeTpH MAaCHUBIB, PSIIKIB, CTPYKTYP.
BkasiBauku Ha ynkuii. [Tapamerpu Buay nocuiaaHHs (CHHOHIMH).

[TporpamoBani knacu i o0'extn. KoncTpykTopu ta necrpykropu. [IpuaHiunm OymaoBu Kiacis.
OrosnomeHHs 1 peaiizalis kiaciB. Bukopucranus kiaci (00'ekTn).

[TepeBanTaxkeHHs omepariil y kracax. Kimacu ta quHaMI9HAN PO3MOILT MaM'aTi. Y CriaJIKyBaHHS
kiaciB C++. BipryanbsHi MeTou.

3. 3aranbHi NUTaHHA OyJ0BU ITPOrpaM

3.1.
3.2.

Or1iHKa CKJIAAHOCTI alTOPUTMIB 1 MporpaM. TeopeTuyHe OIiHIOBaHHS CKIIAHOCTI.
Metoau copTyBaHHS 1 MOLIYKY JIaHUX Ta OLIIHIOBAHHS X 00YHCIIOBAIBHOI CKIIAJHOCTI.
ba3u panux

Ictopis po3Butrky bBJI. OcHoBu mnoOymoBu OaHkiB naHuX. basu 3HaHb. TpboxpiBHEBE
300pakeHHS TaHUX.

Mopneni nmanux. lepapxiuHa ciTkoBa Ta pesimiiiHa Monxenbs naHuX. OO0’€KTHO-Opi€eHTOBaHA
MO/ICITb.

Crpyktypu nmaHux pensmidaol mozeni. Knmrowi BimHOmeHb. OCHOBH pENAIIAHOI anreOpw.
OcHOBHI Ta JOJATKOBI orepariii.

Hopwmauizamis cxem 6a3 manux. AHoMauii. @yHKIIOHATBHI 3aJIEKHOCTI. AKCIOMH APMCTPOHTA.
HecynepeuuBicTh Ta MOBHOTA aKCiOM.

Po3knanu pensuiiiHux cxem 0a3 manux (0e3 BTpaTu NaHUX, 0e3 BTpaTH 3aJIe)KHOCTEH, Ta Ha
He3aIexkHl ckianoBl. Ilepmia, apyra, tperst HopmanbHi ¢opmu. Hopmanbna ¢opma boiica-
Konna.

bararo3HauHi 3amexHOCTI. AKCIOMH Oararo3HauyHMX 3aJIe)KHOCTeH. YeTBepra Ta m’sTa
HopMalbHi popmu. HopmanbHi popMu BUIIUX MOPSAKIB.



7. ExBiBaJeHTHICTh Ta KpHUTEpiil AKOCTI cxeM 0a3 maHux. [IpoekryBanHs cxem pensmiaux B/l
Meton nexommnosuiii Kodda-Fagina, anroputmu cunresy Barnsteina, anroputm Rissanena.

8. Buxopucranns ER minxomy nmo mpoekryBamns BJI. IlpaBuna BuBomy BimHomeHp i3 ER -
Jiarpam.

9. Monsarrs npo posnoxineni b/

10. O6’ekTHO-Opi€EHTOBaHI 0a3M JTaHUX.

11. I'inepmenianeHi cuctemu. I'eorpadivni iHpopmartiitHi cuctemu.

12. Cucremu mnporpamyBanas bJ[. CKBJl pensmiiinoro tumy (Foxpro, Access, Paradox).
[Touatkose crBopenns b/I. [Ipuxnan.

13. Nonasanus 3anuciB y ¢aitn B, [Tpuknan. [Nepersn 3anmucis B/, ®ynkiii.

14. CopryBaHnHs Ta inaekcyBanHs 3anuciB b/I. Komanau. [Ipuxnaau. KepyBaHHs iHIeKkcamu.

15. [lomyk ganux B 6asi.

16. PenaryBanns nanux. Komanau penaryBanns. [Ipuknagu.

17. PoGoui obnacti. 3B’SI3KM OAMH O OJHOTO Ta OAMH N0 Oaratbox. O0’eaHaHHs 0a3 JaHMX.
[Tpuxnagu.

18. Komanpani daitnu. [Tpuknagm.

19. Benenus-suBeeHHA nanuXx. [Ipuknagy.

20. Komanau ramy>keHHs Ta opraHizalii UKIIiB.

21. Opranizanis meHto. CTBopeHHs 1HpopMaliiiHoi cucteMu. [puknagy.

22. Moga 3ammTiB SQL.

23. CtBopeHHs Ta ApyKyBaHHs 3BiTiB. [Ipuknaam.

24. BUKOpUCTaHHS 00’ KTHO-OPIEHTOBAHOTO MIAXOMY.

ApXITeKTypa KOMII’IOTEPHUX CHCTEM TaM Mepek

1. BA30OBI IPMHLIMIIM OPTIAHI3ALIIL I EJIEMEHTHA BA3A CYUYACHUX LIMOPOBUX
OBYUNCJIIIOBAJIBHUX CUCTEM

1.1. IcTopist po3BUTKY OOUYMCITIOBATIBHUX cUCTeM. ApxiTektypa ¢oH Heiimana - ocHOoBa nuppoBux
obuncIoBaIbHUX MamyH. [ToHATTS anroputMy 1 Horo BIUIMB Ha opraxizaiiro EOM. ba3osi
MPUHIIUIY apXiTeKkTypu (HoH HeliMaHa: mpUHIIUI TPOTPaMHOTO YIIPABIIiHHS, KOHIICTIIIis 30epiraHHs
nporpamu B naM'sati. OcHOBHI ¢yHKIIoHAIRHI TpucTpoi EOM apxitektypu ¢pon Helimana:
apu(METHKO-JIOTIYHUIA IPUCTPIN, MPUCTPiil mam'sATi, MPUCTPOT s YBEACHHS 1 BUBEICHHS
iH(opmartii, MpUCTpiil yrpaBIiHHSA.

1.2. bararopiBHeBa opranizaniss EOM

®di3uuHMii piBeHb. PiBeHb aHaI0T0BO1 CXeMOTeXHIKH. PiBeHb UpoBOi cxeMoTeXHIKH. PiBeHb
CHUCTEMOTEXHIKH. MiKkpoapxiTekTypHuil piBeHb. PiBeHb MamImHHUX KOMaHA. PiBeHb onepariitHoi
cucreMu. PiBeH» MoBHU acemOiiepa. MOBU BHCOKOTO PiBHS.

1.3. CTAH I TIEPCIIEKTHUBU PO3BUTKY enemenTHOi 6a3u cy4acHUX 00UHUCITIOBAIBHUX CUCTEM
[ToHATTST MIKPOEIEKTPOHHOTO MPUCTPOTO, iHTerpanbHOoi cxemu (IC). OcobimBocTi

EOM.

2. TEOPETMYHI OCHOBU ®YHKIIOHYBAHHS LIM®POBOI EOM

2.1. Indopmaniiina ta enementHa 6aza EOM. Ilonsatta npo iHpopmarito. CHCTEMHU YHCIIECHHS.
®dopmu npeactasieHHs yucen B EOM. OcHoBu anreOpu joriku. JIoriuHmii eneMeHT
Knacudixkariist J10ri9HUX €JIEMEHTIB 3a CII0cOO0M KOJIyBaHHS JIBINKOBUX 3MiHHUX. ba3oBa cxema sik
CXEMOTEXHIYHA OCHOBA JIOTTYHOTO eJieMeHTa. ba3oBi cxeMu HAUIpOCTINUX JTOT1YHUX eneMeHTIB (I,
ABO, HE).

2.2.OYHKUIOHAJIBHI BY3JI1 EOM.

[onsarTs npo enementHy 6a3y EOM (Tpurep, cymarop, perictp, 3cyBad, mudparop, aemudparop,
TYWIBHUK, apU(PMETUKO-JIOTIYHUHN TIPUCTpiid). Peamizariss THNOBUX KOMOIHAIIIHHUX CXEM.
3anam'sITOByBaJIbHI €IEMEHTH: KOHJECHCATOP 3 KIIIOUOBUM TPAH3UCTOPOM, aCHHXpOHHA RS-3aminka,
cuaxponHa RS-3amrinka, cuaxponna D-3amiinka, RS-tpurep, D-tpurep. Tumnoi mociiioBHI By3JIH:
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pericTpu, JTYUIbHUKH, CYMaTOPH.
2.3. Beryn g0 npo6ieMaTHKY CUHTE3Y JOTIYHUX cXeM . Talnuili icTUHHOCTI , JIOT14H1 OJIOKU Ha
OCHOBI €JICMEHTIB IIEBHOTO JIOT1YHOTO 0a3KCy Ta X CXeMHa pearizaiis.

3. Kimacuikarist apXiTeKTyp 00UHCIIOBAIEHUX CUCTEM
3.1. XapakTepuCTHKH MPOAYKTUBHOCTI OOUHUCITIOBAILHUX CUCTEM. XapaKTepUCTUKU
MPOAYKTHBHOCTI Ha PiBHI anmapaTtHoro 3ade3nedyeHus. OIiHKa MPOyKTHBHOCTI Ha PiBHI
IPOTPaMHOTO 3a0e3MeYeHHS .
3.2 Kimacudikariist apxiTeKTyp 0OUHCIIOBAILHUX CUCTEM 32 IHTETPAIbHUMHU O3HAKAMU: B3a€EMOIis
LI, O3V, IIII (ogHOMmpOLIECOpHi, MOTYXHUI Ipolecop + nepudepiitHi npouecopH,
0araTonpolecopHi, 3 MariCTpajabHOIO IINHOI, MEPEXHA, QYHKIIOHATIbHO-TIEpEHANIar0/)KyBajIbHa,
Macc-IpolecopHa);
3.3. KITACU®DIKALIA ®JITHHA (B3aeMoisi HOTOKY KOMaH] i MOTOKY JaHUX ). ApXITeKTypH
OKO/] (SISD), BKO/I (MISD), BKBJI (MIMD), Apxitektypu SIMD: macuBHO-IapaienbHi
npoIiecopy, BEKTOpHI nporiecopu. [Ipukmnan apxirektypu SIMD. Apxitexktypun MIMD.
3.4 Knacudixkamist 3a GyHKIIOHAIBHUM NPU3HAUYEHHIM. AHaIOroBi, U@poBi Ta riopuaHi EOM.
3.5. Knacudikaris 3a cmocobom opranizamii komann: CISC, RISC, MISC.
3.6. CumeTpuuHi MyJIbTUIIPOLIECOPH, MOEII CIIJIBHOIO BUKOPUCTAHHS MMaM'sATi: CyBopa
MIOTOJPKEHICTh, Y3TOKEHICTh 32 TOCIIIOBHICTIO, IIPOLIECOPHA Y3TOKEHICTh, ClTa0dKa y3roKEHICTh,
BiJIbHA y3ro/keHicTb. MynbTunpouecopu UMA 3 IIMHHOT OpraHi3ali€to, 3 KOOpAUHATHUM
KOMYTaTOpoM, 3 baraTocTymnindatumu Mepexamu. Mymnsrunporecopu NUMA: NC-NUMA, CC-
NUMA. Myastunponecopu COMA.
4. APXITEKTYPA CYYACHUX MIKPOITPOLIECOPIB
4.1. BA3OBI ITPUHIIUIIA OPT AHI3ALIIl MIKPOITPOIIECOPA
Kanoniuna cxema mikpomnporecopa. Cucremu, BUIM i GopMaTH KOMaH] YHIBEpPCATbHUX
mikpornporecopiB. CISC-i RISC-apxitektypu. Bubipka, nemmdpyBaHHs Ta BAKOHaAaHHS KOMaH]I.
[MomauHst poGOTH 0OYMCITIOBATILHOTO TPAKTY MPOIEcOpa Ha MIKPOAPXITEKTYPHOMY PiBHI.
Pexumu agpecarii nam'sTi Ta IpUCTpOiB BBOAY-BUBOAY. CicTeMa nepepuBaHb. MexaHi3Mu
3BepHEeHHs A0 mianporpam. Mikponporecop Intel 8086(88). Mamuaaa MmoBa. ApxiTekTypa
nporecopa. Perictpu 3aranbHoro npusHaueHHs. [HIEKCHI pericTpu Ta pericTpu-BKa3iBHUKH.
Perictpu cermenty. lllnan mikpomnporecopa. 38’5130k 3 marictpainio. [lepepuBanss (BHy TpilIHi Ta
30BHIIIHI, MACKOBaHI Ta HEMAaCKOBaHi).
4.2. HAITPSIMKU PO3BUTKY APXITEKTYPU cyuacHux yHiBepcaIbHUX MiKpPOIIPOIIECOPIB.
Kongeiiepusaist BukoHaHHs komaH]l. CynepckanspHa apxitektypa. KonBeepu npouecopis
Pentium, Pentium Pro, Pentium II, Pentium IY. Texnosnoris nepeiiMmenyBaHHs PETICTPIiB.
TexHomorist mpocyBaHHs JaHUX. TpUpPIBHEBA KENI-TaM'sITh KOMaH/ Ta KeII-MaM'siTh JaHUX.
Junamiuae nepeaOadeHHs po3raigykeHb. Po3mupenHs 1 KoHBelepu3allii UKIIIB IIMHU TaHUX.
3aco0u 3abe3neveHHs HaAlHOCTI naHuX. [ligTpuMKa MyJIBTHIIpOIIECOpA.
4.3 64-po3psani Mikponporiecopu. [TEOM na 6a3i 6aratosinepHux mporecopiB. OcoOmuBoOCTI
ApXITEKTYPH.

MartemMaTu4yHe MOJIEJIOBAHHS B HAYIli | TEXHOJIOTiSAX

1. Teopist MoemoBanHs. Bu3HaueHnHs moerni. MaTtepianbHi Ta i1eanbHi MOACITI

2.03HayeHHs MaTeMaTHuHoi MoJieni. OCHOBHI KJIaCH MaTeMaTUYHUX MOJEIeH

3.0cob6muBOCTI TOOYIOBM MaTeMaTHYHUX Mojenei. Kmacudikaiis MareMaTHIHHX MOJETCH 3a
OpUHIMIIAMUA  MOOYAOBM Ta 3a XapakTepoM JAOCIIPKyBaHMX mporueciB. Kowmm'rorephe
MO/IETTIOBAHHS.

4. MatematuuHi Mojei exosorii. OcHOBHI Kiiacu Mojieneit exonorii. Audysis. @opMyntoBaHHS
mdy3iitHoi 3amaui. @OpMyITIOBaHHS KOHBEKTHBHO-TU(Y31HHOT 3a1a4i.

5.0cHOBU akycTHKHU. YacoBO-rapMOHIUHI KOJIMBAaHHs. AHaJII3 3a]]a4 Ha BJIACHI 3HAYECHHS.

6. OcHOBU Teopii MexaHiku piguH. MareMaTHuHI MOAEI MEXaHIKH PiInH.

7. TermonpoBigHiCTb. MaTemMaTHYHa MOJIeNb TEIIONpoBiAHOCTI. KOHBEKTHBHA MO/IENb
TEIIONPOBITHOCTI.



8.OcHOBH Teopii MeXaHIKM KOHCTPYKIiH. MaTeMaTH4Hi MO/l MeXaHIKM KOHCTPYKITiH.
MaTemMaTH4YHA €KOHOMiKa

1.Mogens JleonteeBa. Cxema MiXKraay3eBoro 0anancy. Mojenb Mi>KHapOIHOI TOPTiBIIi.

2.Teopist HeBin eMHUX MaTpHlb. Teopema dpobdeniyca-Ilepona. Ilpumitusai Matpuri. CTIHKICTB.
3.AHani3 npoayKkTuBHOCTI Mojiem JleonTeeBa. Kpurepiit mpoaykTuBHOCTI. Teopemu mpo A0CTaTHI
yMOBH npoykTHBHOCTI. Koedimient TpynoBux Butpar. [lopiBHsIbHA cTaTHKa MoJieni JICOHThEBA.
4 Mopnens JIWHAMIYHOTO MDKramy3eBoro Oamancy. Mogens Heiimana. IlpaBuino Hyiab0oBOTO
npubyTKy. TpaekTopis iHTeHCUBHOCTEH 1 1iH. [lonoxkeHHs piBHOBaru B Mozeni HelimaHa.
5.EnemenTn 3aranpHOi Teopii BupoOHnunx ¢yHkiiin. OcHoBHI moHATTA. DyHKIis Kob66a-/lyrmaca.
Enactuunicts 3aminu. @yukuisa CES. I'pannuni BractuBocti ¢pynkuii CES.

OcHoBHu exoJorii
Posoinl. TIpo exkonoriuni cucremMu. OCHOBHI MOHATTA Ta TepMiHHU. CTIHKICTh €KOJIOTIYHUX CHCTEM.
YMOBHM iICHYBaHHS 1 IPUKJIAAA €KOJOTIUHUX cucTeM. biocdepa. biotienos. bioreoreHnos.
Poz0in 2. MaremaTu4Hi MOJEII B €KOJIOrii Ta METOAW iX MOCHIIKEeHHSA. JluHamika €BOIIOLIl
MOMYJIALIN (MOJENb , XIKak-)kepTBa”). MaTteMaTnyHi MOAENI XIMIYHOTO 3a0pyAHEHHS JAOBKIJUIS.
MaremaTtiuHi Mozeni (OpMyBaHHS CTOKY MIJKOI BOJAM 3 MOBEPXHI BOJ0300py. PiBHSIHHSA mpoueciB
binpTparmii piguHu B rpyHTi. Bapiariiiai ¢opMmysroBaHHs 3amad. HamiBauckpeTusaiis 3amadi B
yaci. [Ipoekuiiini piBHsHHI.PekypenTHa cxema. Jluckperusanis ['ambopkiHa 3a MpOCTOPOBHMHU
3MIHHUMH
Pos30in 3. I'eoindopmalrtiiiHi TEXHOJIOTII 111 pO3pOOKH CUCTEMHU E€KOJIOTIHHOT O€3MEeKH PerioHy.
Po3pobka tumosoi I'lC myms MOHITOPHHTY €KOJOTiuHOI cuTyarii B perioHi. CTpykTypa IaHUX.
[Iporpamue 3a6e3neueHns. 30ip JaHUX. Y MOBHM BUKOPUCTAHHS, BEIEHHS Ta MiATPUMKA.

OcHoBH iHpopMaLiHHUX TEXHOIOTIi

[onsarrs inopmanii. Buau Ta knacudikarmis inhopmariitaux cuctem. [HpopmariitHi TEXHOIOTI].
Iepapxist npuctpoiB nam'sri. Kem - mam'ste. OnepatuBHa nam'site. Bipryanbha nam'site. BropunHi
npucTpoi 30epiranus. TpeTrHHI TpUCTPOI 30epiraHHs.

Opranxi3alist 0JHOPIBHEBHX 1HJEKCONOCTIOBHUX (aiiniB. EHeprosasiexHi Ta eHeproHe3alexHi
IPUCTPOI MaM'ATI.

Jucku. bynoBa nuckoBUX NpUCTPOIB Ta ix BUKOpHcTaHHS. KoHTposep nuckiB. 3araibHi napaMmeTpu
IIACKIB.

YacoBi mapameTpu JI0CTymy 0 AaHUX. Yac yuTaHHs/3anucy OJOKy JaHMX. 3aluCyBaHHS Ta
Moauikarist 6JI0KiB.

[TapameTpu nocTymy 0 TaHUX HA AUCKY. Mojienb 00YMCIeHb 3 (YHKIIISIMU BBEICHHSI/BUBEICHHS.
[Ipe3ymmiiisi B MOHIKEHHI 3aTpaT Ha omepaiii BBeJeHHs/BUBeNeHHA. COpPTyBaHHS MJaHUX Y
BTOPUHHUX CXOBHIIaX. BHYTpINTHI MeXaHI3MH TUCKOBUX HAKOTIMYYBayiB.

CopryBanns ¢aiiniB gaHux ABo(}a3HUM 6araTOKOMIIOHEHTHUM 3MUTTAM. CyTh allrOPUTMY.
Bigmosu nuckis. CTiiiKi CXOBUINA JaHUX.

RAID rtexnomnorii. BiTHOBIEHHS JaHUX MIPU BiIMOBI OJTHOTO JAUCKY.

BigHOBIIEHHS NaHUX ITICIS BIIMOBHU AEKUIBKOX AUCKIB.

Metoau niABHIECHHS €()EKTUBHOCTI aITOPUTMIB 3 BUKOPUCTAHHSM JIUCKIB.

Mogeni taHux.

Metonu nmoctymy A0 AaHUX. 3anmuTd 10 HaHuX. [locmimoBHUi mepernsa 1 ABIWKOBUUN IOINIYK.
[TocminoBHi ¢aitnu. [ToHATTS 1HIEKCY.

Ianekcu s mocnigoBHuX aitmi. IllinbHI Ta po3pimkeni iHAekcn. baraTopiBHEBiI 1HIIEKCH.
[HaeKCH TS KITFOYOBUX 3HAYEHD, SIK1 JOITYCKAIOTh JTyOJiKaTH.

B-nepesa.

INenr-raOsmr.



MexaHika CynHJIbHOT0 cepe0BHIIA

Kpuominiitna cucrema koopaunar. KoBapiantHa Ta KOHTpBapiaHTHa 0asi.
Bekropu. Kommonentu BekTopiB. CKalapHUN Ta BEKTOPHUN JOOYTKH.

Tenzopu apyroro panry. KoMrnoHeHTH TeH30pa. 3ropTKa TeH30PiB IPyroro paHry.
Knacuuni qudepenitiaabHi onepaTopy Hal BEKTOPAMH Ta TCH30PaAMH.

Komn'torepna rpagika

TOBI 3aBIAaHHS BaHl H HOBaxX KOMII IOTEPHOI IKH: BUOU KOMII IOTEPHOI T 1K1
TectoB1 3aBaa 0asoBaHI Ha OCHOBAx KOMII'IOTEpHOI rpadiku: KOMII 10TepHOI Tpadik

(pacTpoBa, BeKTOpHa, (pakranbHa), (opmaTu rpadiku, cdepu 3acTOCyBaHHS KOMI IOTEPHOT

rpadiki, KOOpPIMHATH Ta TEPETBOPEHHS, IMPOEKIii, pacTpoBa AWCKPETHU3allil Ta BiJACIKAHHSA

T€OMETPUYHUX TMPHUMITHBIB, MapaMETPUYHI KPUBI Ta iX pacTepu3allis, MOJAEI KOJIbOpY, Cy4acHi

NaKeTH MPUKIIAJHUX IPOrpaM B KOMI IOTEpHIN rpadirii.
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