MporpamoBi BUMoru — 2019 1
Ha depikaeHul icnum 3 MamemMamuku ma iHghopmamuku
(oceimHbo-KkeanighikayitiHul pieeHb - 6akanaep)

CneuianbHicmb “IH¢hopmamuka”
Ansa deHHOT i 3a04HOT hopM Hag4aHHs

1 6s10k — MartemaTnunmii anani3, Judepenuianbai piBHSIHHSA, AnreOpa Ta reoMeTpist
2 010k —/lucKpeTHA MaTeMaTHKa, AJITOPUTMH Ta CTPYKTYpPH AaHUX, Teopis airOpUTMIB Ta MaTeMaTUYHA JIOT1Ka
3 010k — [IporpamyBanns, ba3zu ganux ta iHpopMaliitHi cucteMu, AHaNI3 TaHUX

1 0J10K

MartemaTHYHMii aHaJTi3
1. MHoxuHa aiiicHuX uncen. BiacTHBOCTI MHOKMHM JIWCHUX YMCEN: YIOPSAKOBAHICTh, MIIJILHICTH, TOBHOTA.
2. YwucnoBa nmocinigoBHICTh. Bumy ynucnoBux nocuinoBHocTe. O3HaYeHHs TPAHUIll MTOCTIIOBHOCTI. BiacTuso-
CTi 301KHHUX MOCII0BHOCTEH.
3. HeckiHueHHO MaJi 1 HECKIHYEHHO BEJIMKI TOCIIJOBHOCTI, CITIBBIHOIIEHHS MK HUMH. JIeMu mpo HECKiH-
4yeHHO MaJi. ['panuils anredbpaiynoi cymu, 100yTKY, YaCTKH.
4. BianosigHicTk, BimoOpaxeHHs, pyHkiis. Criocobu 3ananus. Bunm dhyHKIin.
5. Tpanmns ¢yskiii B posyminni ['eitne Ta Komri. EkBiBajeHTHICTH oO3HaueHb. Bu3HauHi TpaHUIl:

. sinx . Y )
lim =1, lim| 1+— | =e. Hacnigku 3 BU3HAYHUX TPAaHUIIb.
x—0 X X—>00 X

6. HenepepBHicTh ¢yHKIIT B Toumi. Pi3HiI o3HaueHHs. OQHOCTOPOHHS HETEPEPBHICTH 1 11 3B’S30K 3 HEmepe-
PBHICTIO B TOYIII.

7. BnactuBocTi HenepepBHOiI PyHKIIIT Ha Biapi3Ky. Teopemu bonbiiano-Komri, Beitepmrpaca. O3HaueHHs piB-
HOMIpHOI HenepepBHOCTI. Teopema Kanropa.

8. 3amaui, SKi IPUBOJATH 10 MOHATTS MOXiaHOI. O3HaueHHs noxigHoi. Tabmuis nmoxigaux. ['eomeTpuyHMii Ta
MexaHigHui 3micT. [IpaBuna Binmykanss noxigaux. [loxigHa koMmo3uiii GyHKITHA.

9. 3acTocyBaHHS MOXIJTHOI J0 JOCHIKEHHS (DYHKIIT Ha CTANICTh, MOHOTOHHICTbD.

10. Jlokanphuii exctpemym (Qynkuii. HeoOxinna ymoBa. JloctatHi ymMOBU. 3HAXOMKEHHS HAMO1IBIIOTO 1 HAM-
MEHIIIOTO 3HaYCHHS (PYHKIIII Ha BIIPi3KYy.

11. IonsaTTs omykiioro/Bruyroro rpagika Gynkuii. Jlocratai ymoBH omykiocti. Touka neperuny. HeoOxinHa
yMoBa neperuny. JlocratHi yMoBHu.

12. TlepicHa ¢yHKIis (Heo3HAueHHUH iHTerpan). TaOnauist OCHOBHHX IHTETrpalliB. [HTErpyBaHHs IMiICTAHOBKOIO,
YacTUHAMU. [HTerpyBaHHs pamioHaNbHUX QyHKIIA. [HTerpyBaHHs Aedkux ippanionansHux GyHkiii. [lincrano-
BkH YeOuiena.

13. Inrterpan Pimana. Kpurepiit interpoBrocti ¢pynkuii Ha Binpisky. Knacu interpoBanux ¢ynkuii. @opmyna
Herotona-JleiOHina. BracTHBOCTI BU3HAUEHOTO iHTETpasa.

14. OcHoBHi 3acTocyBaHHs iHTerpana Pimana (3Haxo/KeHHs TUIONI, 00’€MiB, JOBXKHUH AYT; (i3H4YHI 3aCTOCY-
BaHHA).

15. ®dynkuis 6araTbox 3MiHHHX. [ paHuUIls, HETIEPEPBHICTb.

16. YactunHi nmoxinHi, qudepeHinoBHICTh QyHKII OaraThox 3mMiHHHX. JlocTaTHs ymMoBa au(epeHIiioBHOCTI.
Hudepenmian GyHKIii.

17. Excrpemym ¢yHKIi 6ararbox 3MiHHUX. HeoOxiqHa ymoBa ekctpemyMy. JlocTaTHI yMOBH €KCTPEMYMY: BH-
najok GyHkIii qBox 3miHHUX. Kputepiit CunbBectpa.

18. Ywucnosi psiau. 361xH1 yncioBi psau. Heobxigna ymoBa 36ixkHocTi. HeoOxiaHa 1 goctaTHs yMmoBa 301KHOC-
Ti. JloctaTHi 03HaKK 301KHOCTI JOJaTHUX PSIIB.

19. Crenenesi psau. Paniyc 361xkH0CTi. O61MacTh 301KHOCTI cTenieHeBoro psiay. Teopema AGens. Psan Teitnopa.
Po3zkianym ocHOBHHX eleMeHTapHuX QYyHKIIH B psia Teinopa.

Jlitepatypa
1. M. Hlxine. Mamemamuunuii ananiz. T.1,2. K: Buwa wxona.
2. I"®. Quxmeneonvy. Ocrogvl mamemamuueckoeo anamusa. 1.1,2. (6y0b-ske 8uUOaHHs).
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B.A. Unvun, 2.I". Ilo3nax. Ocnosvt mamemamuyeckozo anausa. 1.1,2. M.: Hayxa. 2
JLI. Kyopsasyes. Mamemamuueckuii ananuz. T.1,2. M.: Bvicwas wikona.

AundepenuianbHi piBHSIHHA

. JudepennianbHi piBHIHHS MEPILIOTO MOPSIKY, IHTETPOBaHI Y KBaparypax:

1.1. OnHOPIIHI PIBHSAHHS Ta 3BiaHI 10 HUX.
1.2. JliniliHi piBHSIHHS Ta 3BiJHI JI0 HUX.
1.3. PiBHsiHHS B TOBHHX audepeHmianax. [HTerpyBaibHU MHOKHHK.
1.4. PiBHsIHHSA, HE PO3B’s13aHI BIJIHOCHO MOX1IHOI.
JliniliHI qudepeHITianbHi PIBHIHHS BUIIUX MTOPSJIKIB:
2.1. PiBHsIHHS, SIK1 TOIYCKAIOTh 3HUKCHHS MOPSIKY.
2.2. JIiHiiH1 OJTHOPITIHI PIBHSHHS 31 CTAIMMU KOoe(DillieHTaMH.
2.3. JliniitHi HEOAHOPIHI PIBHAHHS (METO Bapiallil TOBUIBHUX CTaJIHMX, METO/ HEBU3HAYCHHUX KOC]III€HTIB).
2.4. JIiniitHi piBHSHHS APYTOTO MOPSIKY 31 3MIHHUMH KOe(illi€eHTaMH.
Jlirepatypa
1. Bosapuyk A. K., I'onosau I Il. Cnpasounoe nocobue no evicwieti mamemamuxe. Tom 5 : Jugghepen-
yuanvbHovle ypasHenus 6 npumepax u saoaqax. — M. : Eoumopuan YPCC, 2001.
TouT. I1., Maxueui O. B. [lugpepenyianvhi piensinus. — leano-@panxiscovk : Cimux, 2012.
Tonosamuii 1O. /]., Kupunuu B. M., Jlaspeniox C. II. Kypc ougpepenyianvnux pisuans. — Jlveie : JIHY
imeni Isana @panka, 201 1.
4. Kpueowes C. A., Ilepecmiox M. O., bypum B. M. [ughepenyianvni ma inmeepanvui piensanua. — K. :
Jubiow, 2004.
Camotinenxo A. M., Ilepecmiok M. O., Ilapacrox 1. O. [lugepenyianvui pisnanusa. — K. : Jlubiow, 2003.
Ulxine M. 1., Jlevigpypa B. M., Camycenxo Il. @. [Jughepenyianvni pisnanns. — K. : Texnixa, 2003.
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Auaredpa Ta reomerpis
Pi3H1 cioco6u 3a1aHHs MPSIMOi Ha TUIONTUHI. B3aeMHe po3MileHHS TPSIMUX Ha TUIONTUHI.
Pi3Hi cniocoOu 3aaHHs MpsIMUX Ta TUIONIMH B MPOCTOpi. B3aemHe po3MilieHHS ABOX MPSIMHUX, MPSMOi Ta
TUTOIIMHH.
JIinHii gpyroro mopsaky: emirnc, rinepooa, mapadora.
BexropHuii nmpoctip, #oro po3mipHicTs 1 6azuc. [lignpoctopu. JliHiliHA 3aJIeKHICTh Ta paHT CUCTEMH BEK-
TOpIB.
OcHoBHI anre6paiuHi CTPYKTYpH: Tpyma, KUIbIIe, MoJIe.
Cucremu TiHIHHUX PIBHSIHB Ta CIIOCOOU 1X PO3B’SI3yBaHHSI.
JIiHiiiHI IepeTBOPEHHS AIMCHUX BEKTOPHHUX MPOCTOPIB, X MATPHIIi, paHr i 1e(eKT.
BracHi BeKTOpH Ta BiIacHI 3HAYSHHS JIHIHHUX TIEPETBOPEHb.

Jlirepatypa
1. 3asano A.B. Kypc aneeopu. -K., Buwa wkona, 1986.
2. Kypow A.I'. Kypc svicweii aneebpol.-M., Hayka, 1965.
3. @aooees /[.K., Comunckuii U.C. Coopruk 3a0au no svicuietl ancedpe.- M., Hayka, 1964.
4. Binoycosa B.11. i in. Ananimuuna ceomempis. - K., Buwa wikona, 1973.

2 0JI0K

JINCKpeTHA MaTEeMATHKA

MHOXWHH 1 [IiT HAJ HUMH.

BinHomeHHs Ta iX BIaCTUBOCTI.

BinHomeHHs 4aCTKOBOTO MOPSIKY.

OcCHOBHI TIOHSTTSI Ta TBEPHKEHHS PO rpadu Ta oprpadu.
Anropurmu [lilikcTpu.
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AJNTOPUTM MOMIYKY B ITHOWHY. 3
Jlirepatypa

IDicetimc Andepcon. /fuckpemuas mamemamuxa u komoinamopuxa: Ilep. ¢ anen.. — M.: Hzoamenvckuii

oom ,,Binvamc”, 2003. — 960 c.

Anopinuyk B.1, Komapnuyexuii M.A., Iwyx FO.b. Bcmyn 0o ouckpemnoi mamemamuxu: Hasuanvnuii no-

cionux. — Kuis: IJenmp nasuanonoi nimepamypu, 2004. — 254 c.

AJITOPDUTMH Ta CTYPKYTPH JaAHHUX

AJNTOpUTM: O3HAYEHHSI T2 OCHOBHI BJIACTHUBOCTI.
KpuTepii oniHOBaHHS aITrOpUTMIB: CKJIAIHICTh Ta €()EeKTUBHICTb.
Konnenuist CTpyKTyp JaHHX: JIOTi4HA Ta Qi3UYHA CTPYKTYpa, ONMUC CTPYKTYpH ((pyHKIIOHATBHA crierudi-
Kallisi, JIOTTYHUI onuc, (i3uYHE MPEACTABICHHS).
BukoprcTanHs BKa3iBHUKIB Il OpraHi3allii IMHAMIYHUX CTPYKTYP JaHUX.
CraTH4Hi CTPYKTYpH JIJaHUX: MaCUBH, CTPYKTYPH.

Orusan KBaApaTUIHUX METO/IIB COPTYBaHHS.

Orunsan norapuMIYHKUX Ta JIIHIKHUX METOJIIB COPTYBAHHS.

Ornsan MHIPHUX CTPYKTYP JAHMUX: CITUCKH Ta X BUAM, YEPTH Ta iX BUIIU, CTEKH.

Crniocobu peasi3aliii CIUCKIB: HaMIBCTaTUYHI Ta TUHAMIYHI.

Peasizariist 0fHO3B’I3HOTO CITMCKY HA OCHOBI MacuBy. OCHOBHI orepartii.

Peasizariist 0JHO3B’I3HOTO CIIMCKY HA OCHOBI BKa3iBHUKIB. OCHOBHI omepartii.
Creku: soriuna Ta ¢izuuna peamizaiis. OcCHOBHI GyHKITII.

Yepru ta ix Buau (1eku Ta 4epru 3 npioputeramu ). OCHOBHI (DyHKIII].

HepeBa sik HemiHINHI CTPYKTYpH naHuX. OCHOBHA TEPMIHOJIOTIA: KOPiHb, MPENOK, HAIIaJI0K, ICTHHHUMA
HaIIaJI0K, JJUCTOK, IIUISX, JOBXKHWHA NUIAXY, INTMOWHA 1 BUCOTA BY3JIa, TIMOWHA 1 BUCOTA JIepeBa.

®di3nyHa peanizailis AepeB K CTPYKTyp AaHuX. OCHOBHI omepaitii.

AnropuT™Mu 00X0y IEpEB: MPSIMHUA, 3BOPOTHHH 1 cuMmeTpuyHuid. [Ipukia.

I'padu six HeminHiiiHI cTpykTypu Aanux. Bumgu rpadis. CrnocoOu 3amanHs rpadis: rpadiuHuii, MaTpuus
CYMIXKHOCTI, MaTpHUIIS 1HIIMJIEHTHOCTI, CIIUCOK pedep, CIUucKu cyMixkHOCTi. Di3uuHa peanisaris rpadis.

DFS ta BFS -anroputm 00xony rpadis.

Kapkacue nepeo. [1o0yoBa rimmOMHHOTO KapKacHOTO JIepeBa.

3BakeHi rpadu. OcobauBOCTI TX 3aaHHS: MAaTPHIIA Bar, CIIUCOK pedep (3 Barorw), CIUCKU CyMIXKHOCTI (3
Baramu).
PexomenoBana niteparypa
Axo A. Cmpykmypsi dannvix u areopummsl / A. Axo, Hdoc. Xonkpoghm, /[rc. Ynoman.— M.: H30. [Jom «Bu-
avamey, 2001. — 384c.
Hixonvcokuii FO. B. Juckpemna mamemamuxa: Iliopyunux / FO. B Hikonvcokuii , B. B. Ilaciunuk, FO. M.
Hlepouna. — Jlvsis.: «Maenonis Inocy, 2005. — 608 c.
Cmpaycmpyn b. H3vik npoepammuposanusa C++. Cneyuanvroe usoanue. Ilep. c anen. / 5. Cmpaycmpyn —
M.: Hzoamenvcmeo bunom, 2011 2. — 1136 c: un.
bpayncu K. Ocnosnvie konyenyuu cmpykmyp oannvix u pearusayus ¢ C++ / K. bpayncu. — M.: HU30. [{om
«Bunvsamey, 2002. — 320c.
Bupm H. Aneopummol + cmpykmypsi 0annwix = npoepammvl / H. Bupm. — M.: "Mup", 1985. — 544 c.

Teopis aaropuTmiB T2 MaTEMATHYHA JIOTiKa
BucnosiroBanns 1 onepartii Hax Humu. Knacudikaris ¢popmyn anreOpu BuciopimoBadb. OCHOBHI TaBTO-
Jiorii anreOpu BUCIOBIIOBaHb. JIoriyHa piBHOCHIIBHICTD B ainreOpi BUCIIOBIIIOBaHb
JIn3’TOHKTHBHA Ta KOH FOHKTHBHI HOpMaJibHI (pOpMU aireOpy BUCIOBITIOBAHb.
Bbynesi pynkmii Bix n aprymenTiB. Bupakenns OyneBux (QyHKIIIH depe3 KOH IOHKIIIIO, 13’ IOHKIIIIO 1 3a-
nepeveHHs.
Cucremu 6yneBux ¢ynkitii. [ToBHota cucremu. CrienianbHi Kjacu OyneBUX QyHKIH
Minimizartist OyneBux GyHKIINH
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Jloriuni enementr. CuHTE3 Ta aHami3 Joriunux cxem. Tumosi npuctpoi EOM. JIBiiikoBuii cymaTop.4
[Iudparop 1 nemmdparop

[TonsiTTs anroput™My. BiracTMBOCTI Ta KJ1acu aJlrOPUTMIB.

Tunu anropuTMIYHUX MOJICIICH

Mamunu Tropinra. Oneparnii Hax MammHaMu Tropinra

. Mamunu 3 HeoOMexxeHuMu perictpamu. HopmanbHi anropurmu MapkoBa

JlirepaTypa
Heowun B.U. Mamemamuuecxas noeuxa u meopus arcopummos.—Capamos.: H30-60 Capam.yH-
ma,1991.-256 c.
bonoapenko M. ®., Binoyc H.B., Pymkac A.I'. Komn tomepua ouckpemna mamemamuka: Iliopyunux. —
Xapxie: “Komnania CMIT”, 2004. — 480 c.
T'yy A.K. Mamemamuueckas no2uxa u meopusi aneopummos: Yueonoe nocooue.—Omck: Hzoamenbcmeo
Hacneoue. J{luanoe-Cubups, 2003.—108 c.
Mapxros A. A. Dnemenmol mamemamuyueckou roeuxu / I100. peo A.I'. Jpacanuna.— M.: Y30-60 Mock. yn-
ma, 1984 2. — 80 c.

3 6s0K

IIporpamMmyBaHHs

Mogu nporpamyBaHHs, iXHs Kjacugikalis Ta OrnMc MOBH.
[Tporpamu xopuctyBaya, miapoOrpamH.

Omneparopu YMOBH Ta iX BUKOPUCTAHHSL.

Tunu naHux: MacuBH, PSIKH.

Omneparopu UKy Ta iX BUKOPUCTAHHS.

[Ipouenypu i pyukiii podbotu 3 daiinamu.

OCHOBHI TIOHSTTSI 00’ €EKTHO-OPIEHTOBAHOTO MIPOrPaMYyBaHHS.
[ToHsATTS PO ycmaaKyBaHHS Ta IHKATICYJISIIIIO.

MexaHi3MH MiATPUMKH TOIIMOPQiZMY.

B womy pizHunsg mixk intepdericom ta kiacom B C# ?
Komnexkuii B C#.

[TepeTBopenns turmiB. CriocoOM 3aCTOCYBaHHS.

@aitmm. Tunu ¢aiinis. Criocodu goctymy 10 daiiis.

Kuacu B CH.

Mopens MVC B C#.

lakancynsuis, noxiMopdism. Ix peanizamis B B C#.
Heneratu B C#.

Baratonorounicts B C#.

KirouoBi crnosa ref, out, as, is. [Ipu3HaueHHs 1 cmOCOOM BUKOPUCTAHHS.
Buxmouenns. [ToHSITTS, MeXaHi3M 1 IPUHIIUITN BUKOPUCTAHHSI.
[lepeBanTaxeHHS METO/IiB.

Jlirepatypa

Cmpaycmpyn b. Ilpoepammuposanue. Ilpunyunvl u npakmuxa ucnonvsoeanus C++ (+Code). — U] «Bu-
avsamey, 2013.

THasnosckasa T. A. C/C++. IIpoepammuposanue na azvike gvicoxkoeo ypoeus. — CI10.: ITHTEP, 2010.
Anexceesa E.P., Yecnokosa O.B., Kyuep T.B. Free Pascal u Lazarus: YueOuux no npoepammuposanuro. —
M.: ALT Linux; Hz0amenvckuii oom JIMK-npecc, 2010.

Hemnweun C.A. Turbo Pascal. — CI16.: Ilumep, 2010.

Axo A., Xonkpogpm J[., Yneman /1. Cmpykmypwsi oannvix u areopummol. — M.:

ba3a nanux Ta indopmaniiini cucremMu

ITonsaTTs 6a3u 1 6aHKY TaHMX Ta IX CKJIQJOBUX.
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[Tonsittss CYB/, ii dyHKIii Ta MOBHI 3ac00M poOOTH 3 TaHUMHU. 5
Konneris pemsiiitaux b1

Etanu npoextyBaHHs 0a3 1aHuX.

[MonsTTs 1HGOMOTIYHOT MOIEN Ta 11 CKIIAI0BI.

[TonsTTs arperariii Ta MOpsAAOK il BUKOHAHHS.

[IpencraBieHHs 3aMUTIB B CTPYKTYPOBAaHOMY BUTJISIZI BiAMIOBIAHMMH 3alTUTAIIBHUMU 3B’ SI3KAMH Ta TIepe-

BipKa iX Ha BiAMOBIJHICTH YMOBaM KaHOHIYHOCTI.

8.

9.
10.
11.
12.
13.
14.

Teopis HOpMaITi3arlii BiTHOIICHb.

Po3BuToOK 1 3aranpHa xapakrepructuka MoBu SQL, 11 0coOIMBOCTI Ta MepeBary.
Onepartop SELECT: cuHTakcuc, npu3HauYeHHS Ta Mdisl.

OmnepaTtopu CTBOpEHHS Ta 3HHIIEHHS 00’ ekTiB B/I.

Mosa SQL: noHATTS IpeaCTaBIeHHS, iX BUAU Ta PYHKIIII.

[ToHSATTS, BTACTUBOCTI 1 BUKOPUCTAHHS TPAHCAKIiH.

[IpuBinei Ta mpaBo BOJIOAIHHS HUMHU.

Jlitepatypa:

1. Cumnux H.B. [Ipoexmysanns 6a3 i cxosuw oanux/ Cumnux H.B. — K.: KHEY, 2004. — 348 c.
2. Konnonnu Tomac. Bazvl Oannbix: nposkmuposanue, peaiuzayus u conpogodxcmenue. Teopus u npakmuxa,2-e

uz0.:

Ilep. c anen,/ Konnonnu Tomac, bee Kaponun, Cmpauan Anna — M. H3oamencckuii 0oom "Bunvsamc’, 2001.

3. Horc.I poghgh, SOQL: [lonnoe pyxosoocmeo/ lowc.I poghgh,I1.Batinbepe — K.: BHV, 2001.— 814 ¢

SANNANE b i

AHaJii3 1aHuxX
Kopemsimiitauii anainiz. XapakTepucTUKH MTAPHOTO Ta MHOYKMHHOTO CTATUCTUYHOTO 3B’ SI3KY KUIBKICHUX

JTAHUX.
3anaui kmacudikiii.
3amayi paHroBOi KOPEJISIIii.
®dakTopHMIA aHATI3.
Perpeciitauii ananis.
Kunacrepnwuii ananis.

Jlirepatypa
bpasepman 3. M., Myunux U. 5. Cmpykmyphole Memoowvl 06pabomxu smnupudeckux oanuvix — M.: Hay-
Ka, 1983. —453.
I'mypman B. E. Teopus eeposmuocmeti u mamemamuyeckas cmamucmuxa. — M.: Bvicwas wkona, 1999. —
543.
Iyopos A. M., Mxumapsan B.C., Tpowun JI. U. Mnocomepnvle cmamucmuyeckue memoowvi. — M.: Qunan-
cbl u cmamucmuxka, 1998. — 342.
Enuceesa U. U., FO36awes M. M Obwas meopusi cmamucmuxu. — M.: Quuancet u cmamucmuxa, 1999. —
572.

3arBepKeHO Ha 3aciganHi BueHoi paau GpakynpTeTy MaTeMaTuku Ta iHpopMaTuKu
[TpoToxon Ne8 Bix 02.05.19



