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BCTYTI

Mporpama HaBYa/IbHOI AMCUMNAIHK “MaTeMaTUYHWIA aHani3” CKnageHa BiANOBIAHO 4O OCBITHLO-
npodeciiHol Nporpamu NiaroToBKM « bakanaBp»

cneuianbHOCTI 122 — KoMN’tOTEPHI HayKK

OCBITHA NporpaMa «TeopeTnyHa i NpukKiagHa iHpopmaTnka»

1. Onuc HaBYa/IbHOT AUCLMMNNIHN

1.1. MeToto BUKNaAaHHs HaBYaIbHOT AUCLMNAIHM € HAJaHHA MaibyTHIM crielianictam 3HaHb Y ranysi
Cy4acHOro MaTemMaT1yHOro aHasnisy.

1.2. OCHOBHUMM 33BAAHHSIMU BUBYEHHS AUCLMMNIHM € HABYAHHS CTYAEHTIB TEOPETUYHIM OCHOBaM i
METOAaM MaTeMaTWYHOrO0 aHanidy Ta 3acTOCYBaHHIO LMX METOAiB A/  PO3B’f3aHHA
Pi3HOMaHITHMX 3afla4 TEOPETUYHOTO Ta NPAKTUYHOIO XapaKTepy.

1.3. KinbKicTb KpeauTis — 18

1.4. 3aranbHa KinbKicTb rognH — 540

1.5. XapaKTepucTrKa HaB4a/lbHOT AUCLUUMNITIHN
HOpMaTMBHa
[JeHHa (hopma HaBYaHHS | 3aoyHa (auCTaHLiiiHa) (hopma HaBYaHHS
PiK NiArotoBKn
1,2-i 1,2-i
CemecTtp
1,2, 3, 4-i | 1,2, 3, 4-i
Nekuyii
128 rog. \ 24 rog,
[MpaKTUYHI 3aHATTA
160 rog. | 30 roa.
I'Ia6opaTo‘pHi 3aHATTS
CamocTiiHa poboTa
252 rof, | 486 rog.
y TOMY 4uC/i IHAMBIAYaNbHI 3aBAaHHS

24 rop,.




1.6.3ann1aHOBaHi pe3yNbTaTi HaBYaHHS:

3HaTU:

— BNaCTMBOCTI FPaHULLb YNCNOBUX MOCNIAOBHOCTEN Ta YNCNOBUX PYHKLIN;

— BNAaCTUBOCTI HenepepBHUX PYHKLIN ;

— AndepeHLiaibHe YACNEHHS (YHKLiIA OAHIET 3MIHHOT;

— METOAW IHTErpyBaHHA A4/151 3HAXOMKEHHS MePBICHUX PYHKLIN;

— Teopito iHTerpana PimaHa Ha Bigpi3Ky Ta il 3aCTOCYBaHHS;

— TeOopito 36XKHOCTI YMCNOBUX PAAIB;

— TeOopito CTeNeHeBUX PALIB;

— e/leMeHTU Teopii MEeTPUYHMX, HOPMOBAHUX Ta €BK/IA0BMX NPOCTOPIB;

— BNIAaCTMBOCTI HenepepBHUX PYHKLiM KiNlbKOX 3MiHHMX;

— AndepeHLiasibHe YNCNEHHS PYHKLIA KiNIbKOX 3MIHHUX;

— TEOPEMM iICHYBaHHA Ta ANQEPEHLINOBHOCTI HEABHUX (hYHKLIiA;

— TEOPIt0 BHYTPILLUHIX T2 YMOBHUX eKCTPEMYMIB PYHKLM KisIbKOX 3MiHHUX;

— BNAaCTMBOCTI einnepeBux iHTerpanis;

— Teopito KpaTHOro iHTerpana PimaHa Ta 1T 3aCTOCYBaHHS;

— TEOopit0 KPUBONIHINHMX [HTErpanis NepLLIoro Ta Apyroro poay;

— TeOopito NOBEPXHEBUX IHTErpasis NepLloro Ta Apyroro poay;

— hopmynu IpiHa, Maycca-OcTporpagcbkoro, CTOKca;

— OCHOBW Teopil BEKTOPHWX MO/IiB;

— e/leMeHTV TeopiT pagiB Pyp’e 3a OPTOHOPMOBAHVMU CUCTEMAMK Y TiN1b6EPTOBOMY NPOCTOPI;

— HepiBHICTb beccens Ta piBHICTb [NapceBans;

— Teopemy Npo NOBHOTY TPUIOHOMETPUYHOI CUCTEMU (DYHKLIi Ta anpOKCUMMaLLiviHi Teopemu
Belieplitpacca;

— TEOPeMM MPO NOTOYKOBY Ta PIBHOMIPHY 36KHICTb TPUIOHOMETPUYHOIO psgy Pyp’e;

— B/1IaCTMBOCTI NepeTBOPeHHs Pyp’e Ta iHTerpany dyp’e.

yMIiTU:

— 3HaXOAWUTW rpaHuLi NOCNILOBHOCTEN | YHKLIN;

— JocnimpKyBaTh QyHKLiT Ha HENepepBHICTb;

— AvbepeHLitoBaTU PYHKLIT OAHIET Ta KiIbKOX 3MIHHUX;

— JocnimpKyBaTh (hyHKLiT HA MOHOTOHHICTb Ta OMYK/ICTb;

— JocnimpKysatn yHKLiT Ha EKCTPEMYM;

— KOpWCTyBaTmCsa npaswiom Jlonitans;

— 6yayBaTy rpaik hyHKLUiT 3 BUKOPUCTaHHAM AUDEPEHLia/lbHOr0 YACIEHHS;

— 3aCTOCOBYBaTW TabMMLIO MEPBICHUX OCHOBHUX efleMeHTapHUX (QYHKUIA | MeToau
IHTErpyBaHHs 19 3HAXOKEHHS NePBICHMX GiNbLL CKNagHUX PYHKLIN;

— 3acTocoByBatu hopmyny HbtoTOHa-J1eibHiua, METOA iHTErpyBaHHS 4YaCTMHaMK Ta 3aMiHy
3MIHHUX /19 06YMCNEHHs IHTerpanis PiMaHa;

— 3aCTOCOBYBaTW iHTerpan PimaHa B reoMeTpii;

— 064ymcnoBaTK HeBMacHi iHTerpanun PimaHa,;

— JoCnipKyBaTh Ha abCoMOTHY Ta YMOBHY 306DKHOCTI YMC/IOBI pAAW;

— OTPUMYBATU PO3BUHEHHS (DYHKLiN Y psg Teinnopa;

— AnhepeHLitoBaTN CKIaAHI Ta HEABHO 3afaHi PYHKUIT KifIbKOX 3MIHHMX;

— [OCNiMpKYBaTN Ha BHYTPILLHINA Ta YMOBHI eKCTpeMyM (YHKLiT 6aratboX 3MiHHMX;

— 064ymncnoBaTK KpaTHI iHTerpanuv 3a AonoMorot Teopemut Oy6iHi Ta 3amMiHU 3MIHHUX;

— 06unCNOBaTN KPUBONIHIMHI Ta MOBEPXHEBI iHTerpasn NepLloro Ta Apyroro pogis;



— 3acTocoByBaTu opmynu I'piHa i Mayca-OcTporpagcbKoro Ans 064MCIeHHS KPUBOMIHIMHNX Ta
NMOBEPXHEBUX IHTErpanis;

— 3aCTOCOBYBaTN MeTOAM TeOopii Nons;

— po3knagaTv yHKLit0 Yy psg Pyp’e Ta AOCAIAKYBATW MOr0 Ha 30IXKHICTb;

— 3[iACHIOBATU MEePeTBOPEHHA Dyp’E.

2. TemMaTWU4HWIA NNaH HaBYa/IbHOT AUCUUNIIIHN

Po3gin 1. 'paHnusa Ta HenepepBHICTb YMCN0BOT (OYHKLT O4HIET 3MIHHOT
Tema 1. 'paHnys Y1CNOBOT NOCNILOBHOCTI

1.0Kin ToYKM Ha Npsmiii. O3HaUYEeHHS YMCNOBOI NOCMIA0BHOCTI. O3HAUYeHHS
rpaHuLi YncnoBoi NOCNILOBHOCTI (BMNALOK CKIHYEHHOT rpaHuui). Mpuknagu.

2. OCHOBHI TeopeMu NPO rpaHnLi YACNI0BUX NOCNILOBHOCTEN:
EAVHICTb rpaHnLi; rpaHnLA MOAYNIB efleMeHTIB 30iXHOT NOCNiJ0BHOCTI;
06MeXeHICTb 36>KHOI NOCMIA0BHOCTI; FPaHWYHWIA Nepexif B HEPIBHOCTAX;
Teopema npo Tpu NOCNiA0BHOCTI.

3.HeckiH4yeHHO Mani nocnigoBHOCTI Ta iIX BNaCTUBOCTI.
4. ApvhMeTnYHI AiT Hag 36KHMMK NOCNi0BHOCTAMM,

5. HecKiHYeHHO BenuKi NocigoBHOCTI Ta X 3B’A30K 3 HECKIHYEHHO Ma/ MMM
NOCNiA4OBHOCTAMM.

6. HeBnacHi eneMeHTI Y1CNOBOT NPSAMOI -co, +00, 00 Ta TX OKO/N. 3arasibHe
03Ha4eHHs rpaHnLL Y1CNoBOT MNOC/IAOBHOCTI.

7. MpuHUMn KaHTopa CTSHKHMX Bifpi3KiB.

8. TOYHI BEPXHSA Ta HMXKHS MEXi YACNOBOT MHOXUHW. KpuTepii TOUHOT BEPXHBLOT
(HWXHbOT) MeXi. TeopeMa NPO ICHYBaHHSA TOUYHOT BEPXHbLOT (HUXXHBLOT) MeXi.

9. MoHOTOHHI nocnifgoBHocTi. TeopemMa BeiepLuTtpacca.

10. Ywncno e.

11. O3Ha4yeHHs nignocnigoBHoOCTI. Po3wmnpeHa ymicnosa npsama . O3HayeHHs
4aCTKOBOI rpaHuMLi NOCNIAOBHOCTI Ha PO3LUMPEHIl YACOBI NPSIMIIA.

12. Nema bonbuaHo- Belieplutpacca. HENOPOXHICTb MHOXMHN YaCTKOBUX
rpaHnub NOC/iAOBHOCTI.

13. O3HayeHHs (hyHAAMEHTa/IbHOT YACN0BOT NOCNifgoBHOCTI. Kputepii Kowwi
36I>XXHOCTI NOCNiLOBHOCTI.

Tema 2. 'paHnLa YACNOBOT (PYHKLIT OAHIET 3MIHHOT

1. O3Ha4eHHs rpaHNYHOT TOUKM MHOXMHW. KpUTepiil rpaHnUYHOT TOYKN MHOXWHMN,

2. 3ara/ibHi MipKyBaHHS BIAHOCHO O3Ha4YeHHS rpaHuLL PYHKLIT.

3. O3HayeHHs rpaHnLi GyHKLUIT B Toui no Kowwi i no eliHe i IX eKBiBaSIEHTHICTb.

4. O4HOCTOPOHHI rpaHuLi. 3B’ 430K 3 iICHYBaHHAM rpaHuui QPYHKLIT B TOYL.

5. OCHOBHI TeopeMu NPo rpaHnLL MYHKUIT (AMBKUCb NYHKT “ OCHOBHI Teopemu
MPO rpaHunLi YACNOBUX NOCNILOBHOCTENR ™).



6. HeckiH4eHHO mani yHKLUiT Ta iX BNACTUBOCTI.

7. HeCKiHYeHHO BennKi (hyHKLIT Ta TX 3B’5130K 3 HECKIHYEHHO MaIMMK (DYHKLLIIMU.

8. Ap(METUYHI AiT HaZ PYHKLIAMM, AKI MatOTb CKIHYEHHY rPaHuLLO.

9. N'paHnus CKNagHOT PYHKLIT.

10. MepLua yynoBa rpaHmLA.

11. Apyra yygnoBa rpaHuus.

12. EkBiBaneHTHI (hyHKLUiT. KpuTepili ekBiBaleHTHOCTI. Teopema npo
3aMiHy (PYHKLi/i Ha eKBiBaNIEHTHI NPKU 06YMCOBaHHI FpaHnLb.

13. CumBon JlaHgay O Ta iloro BnacTUBOCTI.

14. Cumson JlaHgay O Ta /ioro BnacTVBOCTI.

15. MoHATTA WKanu QyHKUiA. BUaineHHs rofoBHOT YaCTUHU B LIKai (PYHKLIN.
Mpuknagn. €EANHICTb roNI0BHOT YaCTUHN.

Tema 3. HenepepBHICTb OyHKLIT O4HIET 3MIHHOT

1. Pi3Hi 03Ha4YeHHs HernepepBHOCTI PYHKLIT B ToYLi: 3a KaHTopoM, 3a KoLui

(Ha moBi € — 0 i Ha MOBI OKONiB), 3a "eitHe, reOMETPUYHNIA 3MICT HEMEPepPBHOCTI,
03HaYeHHs HenepepBHOCTI HA MOBI MPUPOCTIB apryMeHTy Ta (DYHKLIT.

2. O3HaYeHHsA HenepepBHOCTI PYHKLIT HA MHOXWHI. OLHOCTOPOHHA HENepepBHICTb.
O3HayeHHs TOYKM PO3PUBY (YHKLT.

. ApU(METUYHI AiT Haf HernepepBHUMU (YHKLIAMU.

. HenepepBHICTb CKNagHOT DYHKLIT.

. MepLua Ta gpyra teopemun bonbuaHo-Kouwui.

. TOYKM pO3p1BY MOHOTOHHOT (DYHKLT.

. Teopema npo iCHyBaHHS Ta HenepepBHICTb 06ePHEHOT (hYHKLIT.

. HenepepBHicTb enemeHTapHNX YHKLUIN.

. HalBaxxnmBiLwi rpaHnui aHanisy.

10. KnacudikaLis TOHOK pO3puBY HernepepBHOT (PYHKLIT.

11. MNepuua Ta gpyra Teopemun Beneplutpacca.

12. Teopema Npo 36epeXKeHHs 3HaKy HernepepBHOIO PYHKLIELO.
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Po3gin 2. AudepeHLianbHe yncneHHs PyHKLiA ogHIET 3MiHHOT
Tema 1. MoxigHi Ta gudepeHuiany gyHKLiA OLHIET 3MIHHOT

1. O3HayeHHs NOXigHOT. Di3NYHNIA 3MICT NOXiAHOT. 3B’ 30K 3 HEMEPEPBHICTHO.
OpfHo6iYHa noxigHa.

2. [eOMeTPMYHWIA 3MICT NOXiAHOI.

3. ApUMETUYHI AiT HaZ YHKLIAMM, AKI MatOTb CKIHYeHHY MOXigHY.

4. Teopema nNpo noxigHy 06epHeHOT PYyHKLIT.

5. MoxigHi enemeHTapHUX PYHKLIN.

6. O3HaueHHsA ANMEPEHLiIKOBHOCTI (hYHKLIT B TOUL. 3B’30K MiDK ANGEPEHLLIIOBHICTHO
Ta ICHYBaHHAM NOXIAHOT.

7.03HaueHHs gudepeHyiana yHKUiT B ToYLi.[eOMeTPMYHMIA 3MICT AndepeHuiana.

8. HalnpocTiwi npasuna 064ncitoBaHHA audepeHLianis.

9. IHBapiaHTHICTb (POPMM MePLLIOro AndepeHLiiana.

10. OudpepeHuian aK [Kepeno HabnvmkeHnx hopmyr.

11. MNoxigHi BULLMX NOPSAAKIB.

12. dopmyna JeibHiua.

Tema 2. locnig>KeHHs (hyHKLiM 3a LONOMOro AUepeHLia/lbHOr0 YNCEHHS

1. OCHOBHI TeopeMu gUdepeHLiaibHOro YACNEHHA: Teopema Pepma, Teopema Ponns, Teopema
NarpaHxa Ta HacnifgKu i3 Herl.



. MapameTpuyHO BU3HaYeHi KpMBi. Teopema npo X AugepeHuinoBaHicTb. Mpuknagn.
. MepLue Ta gpyre npasuna Jlonitans (6e3 gosefdeHHs ). Mpuknagn.
. dopmyna Teitnopa gnis nofiHoMa.
. dopmyna Teinopa 3 3aMWKOBMM YfieHOM Yy thopMi MeaHo Ans A0BiNbHOT

(YHKLIT.
6. 3annLLKOBMIA YneH y popmyni Teinopa y opmi JlarpaHxa.
7. Po3KnagHicTb eneMeHTapHUX PYHKLiN 3a hopmynoto MaknopeHa:
8. YMoBa cTanocTi PyHKLiT.
9
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. ¥YMOBa MOHOTOHHOCTI (DYHKLLT.
0. O3Ha4eHHs TOKa/IbHOrO Ta abCoMOTHOIO EKCTPEMYMiB. HeobxigHa ymoBa
NOKa/IbHOr 0 eKCTPeEMyMY.
11. [locTaTHs yMOBa /IOKa/IbHOr0 eKCTPeMyMy Y TepMiHaxX nepLuoi NoxifgHoi.
MpyKnagn LOCNiIKEHHSA (DYHKLIN HA NOKa/IbHWIA Ta a6COMHOTHUIN EKCTPEMYMN.
12. [locTaTHs yMOBa /IOKa/IbHOr0 eKCTPEMyMY Y TepMiHaxX Apyroi NoxigHol.
13. O3Ha4eHHs ONYK/OI Ta YrHYTOT PYHKLT.
14. ¥YMOBM ONyKIOCTi (hyHKLIT y TepMiHax MepLuoi Ta gpyrol noxXigHoi.
15. Toukmn nepervHy. HeobXigHi Ta 4OCTaTHI YMOBW TOUOK NePerunHy.
16. AcumnToTu rpadika QyHKLiT.
17. 3arasibHa cxema nobyaosu rpagika QyHKuii. Mpuknagw.

Po3gin 3. IHTerpasibHe YACNEHHS (PYHKUIN OAHIET 3MIHHOT
Tema 1. HeBu3HaueHuin iHTerpan

1. O3Ha4eHHs NepBiCHOT Ta HEBU3HAYeHOro iHTerpana. Tabnmus
HEBM3HAYeHWX iHTerpanis.

2. JTiHIHICTb HEBU3HAYEHOI O iHTErpana.

3. IHTerpyBaHHs 3a 4ONOMOrOH MigCTaHOBKM.

4. IHTerpyBaHHs YacTUHaMW.

5. MNocTaHoBKa 3aa4i NPo iHTerpyBaHHA y CKiHYeHOMY BUT IS4

6. IHTerpyBaHHs pavuioHasbHUX QyHKUiA. MeTog OcTporpagCcbKoro.

7. IHTerpyBaHHs ippauioHanbHMX yHKUiRA. MigcTaHoBKK Eiinepa.

Tema 2. BusHaueHwii iHTerpan PimaHa Ta 1oro 3acToCyBaHHS

1. 3B*A30K NePBICHOI 3 N/IOLLE KPUBOSIHINHOT Tpanewii.

. 3a1a4a Npo 064YMCHOBaHHSA NAOLi KPUBOAIHIAHOT TpaneLil.

3. O3HayeHHs BM3HAYeHOro iHTerpana PimaHa. HeobxigHa ymoBa
IHTErpoBHOCTI 3a PiMaHOM.

. KonmBaHHA PyHKUIT HA MHOXWHI.

. BepxHi Ta HYXKHI iHTerpasibHi cymn Oap6y. 38°A30K 3 iHTErpasibHUMM
cymamu PimaHa.

. BnacTuBOCTI BEPXHIX Ta HUXKHIX iHTerpasibHux cym ap6y.

. O3HaYeHHA BepXHbOr0 Ta HXXHLOTO iHTerpanis Aap6y. 38A30K MiXK HUMU.

. BepxHii1 Ta HWXHIN iHTerpanv [ap6y sk rpaHuui BignosigHnx cym [ap6y.

. Kputepiin Japby iHTErpoBHOCTI (PYHKLUiT 38 PiMaHoM.

10. KpuTepiit PimaHa.

11. KpuTepiid iHTErpoBHOCTI PYHKLIT 32 PiMaHOM Yy TepMiHaxX KONMBaHb PYHKLT.

12. Knacy iHTerpoBHmMX 3a PiMaHOM (DyHKLUA: HenepepBHi PYHKLIT, QyHKLIT 3i

CKIHYEHHOI MHOXMHOK TOYOK PO3PUBY, MOHOTOHHI (DYHKLIT.

13. BnactmBoCTi iHTErpoBHMX 3a PiMaHOM (hyHKLiA.

14. NiHiAHICTb iHTerpana PimaHa.

15. AAUTUBHICTb iHTerpana PimaHa BifJHOCHO Bifipi3Ka iIHTerpyBaHHs.
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16. MOHOTOHHICTb iHTerpana PimaHa.

17. OuiHKu gnsa iHTerpana PimaHa.

11. Teopema Npo cepefHE 3HaYeHHs Ans iHTerpana PiMaHa.

12. MNepLua Teopema Npo cepefHe 3HaYeHHs AN iHTerpana PimaHa.

13. BnacTmBOCTi BU3HAYeHOro iHTerpasna PiMaHa 3i 3MiHHOK BEPXHLOK MEXELO.

14. IcHyBaHHSA NepBiCHOT 418 HernepepBHOT PYHKLIT.

15. ®dopmyna HetoToHa- JleinbHiua.

16. IHTerpyBaHHs YacTMHaMm N5 BU3Ha4YeHOro iHTerpana PimaHa.

17. 3amiHa 3MIHHOI A4N15 BU3HA4eHoro iHTerpana PimaHa.

18. MepeTBOPEHHS Abens Ta oro 3actocyBaHHs. Popmynn BOHHe.
[pyra Teopema nNpo cepegHe 3Ha4YeHHs Ans iHTerpana PimaHa.

19. O3HaYeHHs LOBXMHU KPMBOT Ta Ti BNaCcTUBOCTI. CNpAM/IKOBaHI KpUBI.

20. JoBXnHa napameTpuUYHO BU3HAYEeHOI KPUBOT.

21. Mnowa KpBONiHINHOT Tpaneuii. MnoLa KpMBONIHIAHOIO cekTopa.

Tema 3. HeBnacHi iHTerpanm

1. O3Ha4eHHs HeBMaCHUX [HTerpais MepLIoro Ta Apyroro pogy. MeomMeTpuyHWiA 3MicT.
NiHiHICTb HeBNaCcHNX iHTerpanis. Mpuknagu.

2. ®opmyna HbloToHa- JleinbHiua 4ns HeBNacHWUX iHTerpanis.
IHTerpyBaHHs YaCTMHaMK 15 HEBTACHUX IHTErpais.

. ABCONKOTHO Ta YMOBHO 361>XKHI HEBNACHI iIHTErpanu.

. KpnTepiin 36i>XKHOCTI HEBNacHMX iHTerpanis. Bif HEBif’ eMHUX PYHKLUiA. Hacnigok.

. O3HaKu NOPIBHAHHA A4/1 HEBNACHWX iHTerpanis Bif HEBI4’ EMHUX QYHKLIN.

. O3HaKM NOPIBHAHHSA Y rpaHUYHWIA hopMi AN HEBNACHWUX IHTErpais NepLIoro
pofy Bif HeBif’ EMHUX PYHKUIN. Mpuknagm.

. HeBnacHi iHTerpanu 3 fekinbkoma ocobnmsoctamu. MNpuknagu.

. Famma-(hyHKuUia Evinepa.

. beta-hyHkuis Einepa.

10. InTerpan Elinepa-lyaccoHa.

11. I'onoBHe 3Ha4YeHHA HeBlacHOro iHTerpana. Mpuknagn.
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Po3gin 4. Yncnosi Ta (yHKUIOHa/bHI psam
Tema 1. Yncnosi psgu

1. O3Ha4YeHHs Y1CNoBOro psady. YacTkoBi Cymy UCNOBOro psagy. MoHATTS
36KHOCTI. 3B 30K YUMCNOBUX PSAAIB 3 YACNOBUMM NOCNILOBHOCTAMU. [puKnagu.

. Heob6xigHa 03HaKa 36iXKHOCTI YMC/I0BOr0 psay.

. 3a/IMLLIOK YncnoBoro psaay. JTiHiiHI onepayii Hag 36 DKHUMK psgamMu.

. Kputepiin Kowwui 36iXKHOCTI 4ncnoBoro psgy. A6COMNOTHO Ta YMOBHO 36iKHi
4nCnoBi pAau

5. 3B’A30K UACNOBMX PALIB 3 HEBMACHUMW iHTErpanamu.

6. Kputepiii 361> KHOCTI pAgiB 3 HEBIA EMHUMY efleMeHTaMMU.

7. IHTerpanbHa 03Haka Kowui 36iKHOCTI UMC/I0BOro psay.

8
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. O3Haka NopiBHAHHA A4NA PALIB 3 HEBIA EMHUMY efleMeHTaMu.
. O3HaKuM NOPIBHSAHHSA Y rpaHWYHIn hopMi ANs pAAIB 3 HEBIA EMHUMM
efleMeHTaMu.
10. O3Haka fanambepa. I"'paHn4Ha hopma. Mpuknagn.
11. PagmkanbHa o3Haka Kowwi. MpaHunyHa dopma. Mpuknagw.
12. O3Haku [anambepa Ta Kowwi Ans psgis 3 4OBIIbHUMW efleMeHTaMu.
13. 3HakonepemixkHi pagun. O3Haka JlelbHiya. OuiHKa 3annLwKy pagy JleinbHiua.
14. BnacTuBICTb NepecTaBHOCTI abCONOTHO 30DKHUX pAgiB. MOpYyLLUEHHS BNAaCTUBOCTI
NepecTaBHOCTI YMOBHO 36DKHUMM psigamu. Teopema PimaHa.



Tema 2. ®yHKLiOHaNbHI pAan

1.MoTo4ykoBa Ta piBHOMIpPHa 36KHICTb NOCMIAOBHOCTI (DYHKLiIA. MpuKnagw.

2.I'oToYKoBa Ta PiBHOMIpHA 30DKHICTb (DYHKLiOHa/IbHOTO pagy. MNpuknaaw.

3. KpuTepiin KoLwui piBHOMipHOT 36i>KHOCTI NOCNIZ0BHOCTI (DYHKLiM Ta (DYHKLiOHa/IbHOTr O
psay. HeobxigHa ymMmoBa piBHOMIPHOT 361XKHOCTI OYHKLiOHa/IbHOT O psay.

4. O3Haka BeinepLutpacca.
5. HenepepBHICTb rpaHNUYHOT PYHKLIT Ta CyMun psaay.
6. MouneHHe iHTErpyBaHHs (DYHKLiOHaIbHOT O psdy. IHTerpyBaHHS NOCNILOBHOCTI (DYHKLiNA.
7. MouneHHe andepeHLitoBaHHA (YHKLIOHa/IbHOTO pagy. AudepeHLitoBaHHS
MOCNIAOBHOCTI (hYHKLiiA
Tema 3. CTeneHesi paau
1. MoHATTA Big4ani B KOMNAEKCHi NNoWmHi. BnacTneocTi Bigaani.
2. MMOHATTA 0KONY TOYKM B KOMMEKCHI MNOLMHI. Po3LwnpeHa KOMIMIEKCHa NnioLmHa.

3. TOHATTA rpaHunLi NocniA0BHOCTI KOMMNEKCHUX Yuncen. BnactneocTi
36I>KHNX MOCNILOBHOCTENA.
4. HecKiH4YeHHO Masli NOCNiJOBHOCTI Ta TX BNacTUBOCTI.
. HeckiHYeHHO BenmKi NOCNIAOBHOCTI Ta iX 3B’530K 3 HECKIHYEHHO MaiMmu
MOCNifOBHOCTAMMW.
. ApUPMETUYHI AiT Hag 36DKHUMM NOCNIAOBHOCTAMM.
. MokoopAanHaTHWI XapakTep 36iXXKHOCTI MOCNI4OBHOCTI KOMNNEKCHUX YNCEN.
. KpuTepiin Kowwui 36iXKHOCTI NOCNIA0BHOCTI KOMIMIEKCHUX YUCEN.
. O3HaY€eHH$ rPaHNYHOT TOYKN MHOXMHMW B KOMMNEKCHI NNOWMHI. KpuTepii
rPaHNYHOT TOUKM MHOXUHMN.
10. O3Ha4eHHs rpaHnLi KOMMIEKCHO-3HaYyHOI (hyHKLIT B TouLi no Kowwi i no
["eliHe Ta IX eKBIB/IEHTHICTb.
11. O3Ha4eHHs HernepepBHOCTI KOMMMIEKCHO-3HaYHOT (DYHKLUIT B ToULi no Kowwi i
no eliHe.
12. ApUtMETUYHI AiT Haf HernepepBHUMMW (DYHKLIAMN.
13. T1oHATTA pAAY KOMMNIEKCHUX Ymncen. YacTKoBi CymMy YACNOBOro psagdy. MoHATTA
36IXKHOCTI.3B’A30K YMCNOBUX PAAIB 3 YNC/TOBUMM NOCNILOBHOCTAMU.[1pUKnaau.
14. HeobXxifHa 03HaKa 36XKHOCTi YMC/I0BOro pagy.
15. O3Haka BeliepuTpacca piBHOMIPHOT 36iXKHOCTI  (PYHKLIOHa/IbHOTO psay
KOMM/IEKCHO-3HAYHUX (DYHKLLINA.
16. HenepepBHICTb rpaHNUYHOT PYHKLIT Ta CyMU psgy.
17. O3HayeHHs cTeneHeBoro pagy. Kpyr 36iXHocCTi. Pagiyc 36iXHOCTI.
®opmyna Kowi- Agamapa. MNpuknagu.
18. MNMepLua Teopema Abens. BnacTMBOCTI CTENEHEBOrO pafy B KPy3i 36iXKHOCTI:
HEenepepBHICTb, MOY/IEHHE IHTErPYBaHHS, MOYIeHHe ANMEePeHLitoBaHHS.
19. Paan Teinnopa Ta MaknopeHa. Kputepili posknagy QyHKUii y psg Teinopa.
20. Po3knag enemeHTapHUX yHKUiN y psag Telinopa.

ol

O© 00N

Po3gin 5. AudbepeHLianbHe YncneHHs OYHKLIA KinbKOX 3MiHHUX
Tema 1. MeTpuuHi npocTopK

1. O3HayeHHa M. O3HaueHHs Biggani Ta ii BnactmsocTi. Mpuknagm MIT.

2. NiHiiHi HopmoBaHi npoctopu ( JTHIM ). O3HaYeHHs HOpPMK Ta 1T BNacTUBOCTI,
3B’A30K 3 Biggannto. Mpuknagn JIHM:

3. JTiHiAHI HOPMOBaHi NPOCTOPK 3i CKaNAPHUM L06YTKOM. O3HAUYEHHS CKaNSPHOIo
A06YTKY Ta inoro BnactmeocTi. HepiBHicTb Kowwi- ByHsikoBCbKkoro- LLIBapua.
3B’A30K CKa/IspHOro Ao6yTKy i3 HOpMOto Ta Bigaannto. Mpuknaam JIHM
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3i CKa/IAPHUM JO6YTKOM:

4. BigkpuTta Ta 3aMKHeHa Kyni B MT1. 36kHI nocnigoBHocTi B MIT Ta ix
B1acTMBOCTI. OKiN Touky B MIT.

5. MokoopAnHaTHMI XapakTep 36IXKHOCTI.

6. Komnaktn 8 R" . Onuc komnakTis 8 R . Mpuknagw.

7. O3Ha4YeHHA HenepepBHOCTI Big0OpaXKeHHs B TouLi no MeiHe Ta KoLi.
HenepepBHiCTb Bif406paXXeHHA HA MHOXWHI. 3B’A30K HernepepBHOCTI Bifobpa —
YKEHHS 3 BILKPUTUMU MHOXKNHAMMU,

8. HenepepBHicTb cynepnosunuii Bigo6pakeHb.

9. HenepepBHWIA 06pa3 KOMNakKTy. Y3aranbHeHHs | Ta |l Teopem BeitepluTtpacca.

10. Y3aranbHeHHs | Ta Il Teopem BonbLaHo - Kouui.

11. NiHiHa 3B’A3HICTb MHOXMWHY B M. J1iHiliHa 3B’A3HICTb 06/1aCTi.

Tema 2. AndhepeHuianbHe YACNEHHS PYHKLIN KiNbKOX 3MiHHMX

1. O3Ha4eHHs YaCTUHHOT NOXigHOT. MpuKnaan i 06UNCNIOBaHHS.

2. OndepeHuinoBaHicTb QYHKUIT AEKINbKOX 3MiHHMX. 3B’S30K i3 HEMEPEPBHICTHO.
HeobxigHi Ta goctaTHi yMOBY AnepeHLiioBaHOCTI. MOHATTSA HernepepBHOI
AndepeHLinoBaHOCTI PYHKLIT AEKINbKOX 3MIHHUX B TOULLI | HA MHOXMHI.

3. QundepeHuiioBaHicTb CKNagHOT yHKUT. Pi3HI BUNagKw.

4. MNoBHWIA andepeHLian yHKLIT AeKiNIbKOX 3MiHHMX Ta A0ro BNaCTUBOCTI.
"pagieHT QyHKLIT. IHBapiaHTHICTb (hOPMU MEPLLOro AndepeHLiana.

5. Teopema JlarpaH»a npo cepefHe 3Ha4YeHHsA. Hacnigok CTOCOBHO yHKLiT 3
HY/IbOBUM FPaAIEHTOM.

6. HeobxigHa i JOCTaTHS yMOBa ANEPEHLin0BaHOCTI BiA0OPaXKEeHHS. T€OMETPUYHWIA 3MICT

noxifgHoi. [loBXMHa Ayru rnagkor KpuBol.

7. lema npo NoxigHy 3a HanpPsAMKOM, FeOMETPUYHWIA 3MICT rpagieHTa.

8. MNoHATTA NPOo AOTUYHY A0 NOBEPXHI NAOWMHY. PIBHAHHA LOTUYHOI NIOLWUHW.

9. eOMeTPMYHMIA 3MICT MOBHOrO AndepeHLiana.

10. MNoxigHi BULWMX NOPAAKIB. PiBHICTb MiLLIAHUX YaCTUHHUX MOXIAHUX.

11. AndhepeHuiany BULLMX NOPSAAKIB.

12. O3Ha4YeHHS NOKa/IbHOr 0 Ta abCOMOTHOrO eKCTPEMYMIB PYHKLIT AeKiTbKOX

3MiHHMX. HeobxigHa yMOBa /TIOKa/IbHOr0 eKCTpemMyMmy.

13. locTatHi YMOBY NIOK&/IbHOIr0 eKCTpeMymy (OYHKLUIT AeKiSIbKOX 3MIHHMX.

Tema 3. Bigobpa>rkeHHst

1. NMiHiliHi Bigo6paxxeHHsA. HopMma NiHiAHOr0 Bif06paXXeHHS
Ta 1l BNaCTUBOCTI.
2. OndepeHuinoBaHicTb BigobpaxxeHHs. HeobxigHi Ta
AocTaTHi ymoBM andepeHuiioBaHocTi. Matpuus AKo6i BigobpaKeHHs
(noxigHa BigobpaxkeHHs) Ta Tl CTPYKTYpa.
. Mpasuna gns 3HaxomKeHHs NOXiAHMX Bif0o6paXKeHb.
. MoxigHa cynepno3unuii BigobpakeHb.
. flkobiaH. BnacTmBoCTi AKOGIaHiB.
. O3Ha4eHHsA HeABHOT YMCNOBOT PYHKLIT BIA OAHIET 3MIHHOT. Teopema Npo iCHYBaHHA
Ta AndepeHLinoBaHiCTb HESIBHOT YMCNOBOT (hyHKLIT Bif OAHIET 3MiHHOI. Hacnigok.
. MoHATTA Npo romeomopdizm Ta gndeomopdism.
. Teopema Npo nokanbHWi gndeomopdiam (MPo 06epHEHY PYHKLitO).
. O3HaYeHHs HEABHOIO Bifo6paXkeHHs. Teopema Mpo iCHyBaHHA Ta
ANepeHLinoBaHiCTb HESIBHOMO Bigo6paeHHs. Hacnigok.
10. MoHATTA NPO PYHKLiOHaNbHY HE3a/IeXHICTb HAboPY YMCNOBUX (DYHKLINA.
HeobxigHI yMOBY (hYHKLiOHa/IbHOT 3a/1eXXHOCTI. Hacnigok.

o 01 W

O 00
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11. TMoHATTA NP0 YMOBHUIA eKCTPEMYM (PYHKLIT AEKiNbKOX 3MiHHUX. MprKnagw.
12. Heob6xigHi yMOBM YMOBHOI0 eKCTpemMyMy (hyHKLiT. [paBnno MHOXHUKIB
NarpaHxa. MNpuknagn.

Po3gin 6. KpaTHuii iHTerpan PimaHa Ta Moro 3acTocyBaHHA

1. 06’em Gpyca Ta Oro BNacTMBOCTI.
2. O3HayeHHs iHTerpana PimaHa no 6pycy. HeobxigHa ymoBa iHTErPOBHOCTI
no 6pycy 3a PimaHoMm.
3.30BHILIHA Ta BHYTpPILWHA Mipy XKopgaHa. MHOXUHW, BUMIpHI 3a XXKopaaHom. Mipa XXopgaHa.
4. IHTerpan PiMaHa o MHOXMHI, fiKa BUMipHa 3a XKopAaHOoM.
5. ApU(METUYHI onepauil 3 PyHKLiAMK, iHTerpoBaHVMM 3a PiMaHoM.
6. JTiHiVHICTb iHTerpana PiMaHa No MHOXWHI, Sika BUMipHa 3a XKopaaHoMm.
7. AGUTUBHICTb iHTerpaia PimaHa BifHOCHO 06/1aCTi iHTErpyBaHHS.
8. BnactmBoCTi MHOXVMH, BUMiIpHUX 3a XXopgaHoM. BnacTtmeocTi mipn XKopaaHa.
9. MOHOTOHHICTb iHTerpana PimaHa no MHOXWHI, fKa BUMipHa 3a XKopaaHowm.
10. Teopema Npo cepefHe 3Ha4YeHHS AN iHTerpasa PimaHa no MHOXWHI, sika
BUMIpHa 3a XKopaaHom.
11. UmniHapnYHi MHOXWUHW. 3BefeHHS KPaTHOro iHTerpan PimaHa no umniHApUYHii
MHOXXWHI A0 MOBTOPHOrO. MNpuknagw.
12. FeoMeTpUYHWMIA 3MICT sIKObiaHa.
13. 3amiHa 3MIHHOT Mif 3HAKOM KpaTHOro iHTerpana PimaHa. Bunagok
MOPYLLEHHSA YMOB Andeomopdizmy. Mpuknagu.
14. EnemeHTapHa rnagKa perynspHa kpusa. EnemeHTapHa rnagka perynspHa noBepxHs
I T nnowa.

Po3gin 7. KpnBoniHiiiHi Ta noBepxHeBi iHTerpani. Teopisi nons

Tema 1. KpuoniHiiHi iHTerpam

1. KpuBoniHinHWiA iHTerpan nepluoro pogy. O3HayeHHs. Pi3nYHNUIA 3MICT.
BnacTmBocTi. 3Be€HHS KPUBONIHIAHOIO iHTerpana nepLioro poay 4o
BM3HAYEHOr 0.

. CKanspHi Ta BEKTOPHI Nons.

3. KpuBoniHiiHwiA iHTerpan gpyroro pogy. O3HayeHHs. DisnyHuiA 3MiCT.
BnacTmBoCTi. 3BeA€HHS KPUBONIHIAHOIO iHTerpana Apyroro poay Ao
BU3HAYEHOr 0. 3B’5130K MiXK KPMBONIHIMHUMM iHTErpanaMm nepLloro Ta
Apyroro poay.

4. ®opmyna MpiHa. Bunanok 6arato3s’s3Hoi 06nacTi. 3acTOCyBaHHSA [0
064YMC/IIOBaHHSA NJIOL, MHOXWH. Mprknagu.

N

Tema 2. I'oBepxHeBi iHTerpam
1. MoBepxHeBWIA iHTErpan nepwioro pogy. O3HaveHHs. Pi3NYHWUIA 3MICT.
BnacTuBoCTi. 3BefleHHA MOBEPXHEBOr0 iHTErpasa nepLuoro pogy 4o
NoABIMHOrO iHTerpana.
2. OpieHTOBaHa nosepxHs. Mpuknag HeOpieHTOBAHOT NOBEPXHI.

3. AndepeHyianbHi (hopmn B [R3 . Pi3nyHMI 3MiCT gudepeHLianbHOT popmMu
APYroro cteneHs. FeoMeTpUYHUIA 3MICT AndepeHLianbHOT hopMK TPETHOTO
CTeneHs.
4. TloBepXHEBUI iHTerpan Apyroro poay sk NoBepxHeBWi iHTerpan Bif
AndepeHLianbHOT hopmm Apyroro cTeneHi. 3BejeHHA NOBEPXHEBOTNO iHTerpana apyroro
poay A0 NOABIAHOIO iHTerpana. 38°30K MidXX NOBEPXHEBMMMU iIHTErpanamun 4pyroro Ta
MepLuoro poay.



Tema 3. Teopis nons
1. ®dopmyna Maycca-OcTporpagcbKoro.
2. Onepatop Ha6na (MaminbToHa). O3HauYeHHs AyBepreHyii Ta 1l Pi3NYHKIA 3MICT.
HesanexHicTb auBepreHyii Big BM6opy 0pTOHOPMOBAHOT CUCTEMU KOOPAMHAT.
3. MNpuknaam 3acTocyBaHHs opmynu Maycca-OcTporpagcbkoro. 3akoH Apxumesa.
4. Lnpkynsuis BeKTOpHOro nons. OpieHTauis 3aMKHEHOT KPpUBOT Ha
opieHTOBaHi noBepxHi. Popmyna CTokca.
5. O3HauyeHHs poTopa Ta oro (isnyHMIA 3MICT. HesanexHicTb poTopa Bifg Bubopy
OPTOHOPMOBAHOI CUCTEMU KOOPAMHAT.
6. HesaneXHiCTb KPpUBONMIHINHOIO iHTerpasa 4pyroro pogy Bif LWAAXY iHTerpy-
BaHHSA. 3B’A30K 3 MOBHMM [1(epeHL,ia/iom.
7. BigHOBNeHHA yHKLIT NO Ti NOBHOMY AudepeHuiany. MNpuknaaw.
8. He3anexHicTb KpMBONIHIMHOIO iHTerpana Apyroro poay Bif WAsXy iHTerpy-
BaHHS. 3B A30K 3 LMPKY/IAL€LO.

9. OfHO3B’A3HICTb 061ACTI B [Rz TaB [R3 :

10. He3anexHicTb KPpUBONIHIMHOIO iHTerpana Apyroro poay Bif Wsxy iHTerpy-
BaHHA. 3B’A30K 3 pOTOPOM.

11. He3anexHicTb KPUBONIHIMHOIO iHTerpana Apyroro poay Bif Wsxy iHTerpy-
BaHHS. IMoTeHUiaNbHI nons.

Po3ain 8 . Pagn Ta iHTerpan dyp’e

1. YHiTapHi Ta eBK/ig0BI NpocTopu. Po3KnagaHHs BeKTOpa N0 OPTOHOPMOBaHIi
CUCTEMI BEKTOPIB B LMX MPOCTOpax.
. O3HaueHHs npocTopy MinbbepTa. Mpuknagn rinb6epToBMX NPOCTOPIB.

. MpocTip MNinb6epta L2[-7t,n].
. HenepepBHicTb ckanspHoro gobyTky y npoctopi lMinbbeprta.
. O3Ha4eHHs OPTOHOPMOBaHOro 6asncy y npoctopi MinebepTa. MprKnaam
OPTOHOPMOBaHMX H6a3nciB.
6. 3aranbHuii pag Pypb’e. EKCTpemanbHa BNacTUBICTb BiAPi3KiB 3araibHOro
pagy ®Pypb’e. HepiBHiCTb beccens. 36iXHICTb 3aranbHOro pagy ®ypb’e.
7. MoBHOTA | 3aMKHEHICTb OPTOHOPMOBAHOI CUCTEMU BEKTOPIB Y MPOCTOpI
linb6epTa. PiBHICTb MapceBans. Teopema Npo 38°A30K MiXK LMW MOHATTAMM.
8. OpTOHOpPMOBaHa cucTeMa TPUroOHOMETPUYHUX (DYHKLINA. Pag dypb’e 'y
AICHIN Ta KoMNneKcHi opmi. KoediuieHTn psgy ®ypb’e.
9. O3Haka [ipixne-XXopgaHa NOTOUYKOBOI 361KHOCTI pagy Pypb’e.
10. Teopemun Peirepa.
11. Teopema BeiepLutpacca. NoBHOTa OPTOHOPMOBAHOT CUCTEMU TPUFOHOMET-
PUYHUX YHKLIRA.
12. InTerpan ®Pypb’e. MepeTBOpeHHs Pypb’e. ObepHeHe NepeTBOPeHHs Pypb’E.
3B’A30K 3 pagamn Pypb’e.
13. BrnactmBoCTi nepeTBOpeHHs Pypb’e. 3ropTka QPyHKLiA Ta NepeTBOPeHHA Dypb’e.

OaObbw N



3. CTpyKTypa HaBYa/IbHOT AUCLUNITIHN
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Ha3su po3ginis i

KifnbKicTb roaut

Tem JeHHa (hopma 3a04Ha (hopma
yCbOro y TOMY Ymchi yCbOro y TOMY Yucri
n n | na6. | iHg. | C. n| n | nab. |iHg. | c.
p. p.
1 2 3 4 5 6 | 7 8 9/10| 11 | 12 | 13
Po3gin 1. MpaHULA Ta HeMnepepBHICTb YACNOBOT PYHKLIT OAHIET 3MIHHOT
Tema 1. ['paHnuA
4yMCNOBOI NOC/iA0B- 32 8* |12* | --- | --- 44 2|2 40
HOCTI 12
Tema 2. ['paHnus
4MCNoBOT PYHKLIT 22 3* | 8* 44 2|2 40
OLHIET 3MIHHOT 12
Tewma 3. Henepeps-
HICTb (OYHKLUIT O4HIET | 28 7* | 6* 24 2|2 20
3MIHHOT 16
Bcboro 3a posginom 82 18 | 26 112 |66 100
1 40
Po3gin 2. AudepeHuianbHe YicneHHS QYHKLi ogHIET 3MiHHOT
Tema 1. MoxigHi Ta
AndepeHuiann 36 4* | 14* 2 30
(hYHK-LLi OaHiIET 22
3MIHHOT
Tema 2. locnigpKeH-
HA (DYHKLiR 3a 62 | 10* | 24* 2|2 6 26
[l0N0-MOroto 22
AndepeHLi-anbHOro
YNC/IEHHS
Bcboro 3a posgisiom 98 |14 |38 24 6 |56
2 44
Bcboro 3a | 180 |32 |64 180 | 8 | 10 6 | 156
CEMECTP 84

)* — 3a gucTaHuiiHo opmoto, Ha nnatgopmi ZOOM
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Il cemecTp
Hasswu po3ginis i Tem KifnbKicTb rogut
[leHHa (hopma 3a04Ha hopma
yCbOro y TOMY Ynchi yCbOro y TOMY Ymchi
n | n | nab. | iHg. | c.p. n| n | nab6. |iHg. | c.
p.
1 2 314] 5 6 7 8 9/10| 11 | 12 | 13
Po3gin 3. IHTerpanbHe YNCNEHHS PYHKLiV OHIET 3MiHHOT
Tema 1. 22 2 |4 6 10 26 6 |20
HeBu3HayeHwin
iHTEerpan
Tema 2. BusHaueHuii | 17 6 | 6 5 20 20
iHTerpan PimaHa Ta
A0r0 3aCTOCYBaHHS
Tema 3. HeBnacHi 24 8 |6 10 10 10
IHTErpaam
Bcboro 3a po3ginom | 63 16 | 16 25 56 6 |50
3
Po3gin 4. Yncnosi Ta yHKLUIOHA/bHI pAau
Tema 1. Yuncnosi 22 6 | 6 10 20 20
psam
Tema 2. 13 4 | 4 5 10 10
@DyYHKUIOHA/BbHI pAau
Tema 3. CteneHesi 22 6 |6 10 34 2|4 28
pAav
Bcboro 3a posginom | 57 16 | 16 25 64 214 58
4
Bcboro 3a 1l 120 32|32 56 | 120 24 6 | 108
cemMecTp
111 cemecTp
Hasswu po3ginis i Tem KifnbKicTb roauH
[leHHa hopma 3a04Ha thopma
yCbOro y TOMY YUCHi yCbOro y TOMY YUCHi
n | n|nab.|iHg. | c. n | n|nab. |iHg. | c.
p. p.
1 2 3 /4] 5 6 7 8 9 10| 11 | 12 | 13
Po3gin 5. AudepeHuianbHe YACNEHHS (YHKLIA KiNbKOX 3MIHHUX
Tema 1. MeTpuyHi 22 2* | 4* 16 10 10
npocTopu
Tema 2. 22 6* 4 26 6 |20
AndepeHuianbHe 6*
YNCNIEHHS PYHKLI
KiJIbKOX 3MIHHUX
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Tema 3. 19 8* | 6* 8 20 20
BigobpaxkeHHs
Bcboro 3a po3ginom | 63 16 | 16 28 56 6 |50
5
Po3gin 6. KpaTHuit iHTerpan PimaHa Ta 0oro 3acTocyBaHHs
Tewma 1. IHTerpan 22 6* 12 30 30
PimaHa no MHOXWHI, 6*
AKa BUMipHa 3a
JKopaaHom.
Tema 2. 3amiHa 13 4* 5 20 20
3MiHHOI Nij 3HaKOM 4*
KpaTHOro iHTerpana.
Tema 3. 22 6* | 6™ 16 14 2% | 4* 8
EnemeHTapHa rnagka
perynspHa noBepxHs
I 1T nnowa.
Bcboro 3a posginom | 57 14 | 14 28 64 2 |4 58
6
Bceboro 3a Il 120 32|32 56 | 120 2 |4 6 |108
cemMecTp
)* — 3a gMcTaHuinHo hopmoto, Ha nnaTdopmi ZOOM
IV cemecTp
Hassu po3ginis i KinbKiCTb roamH
Tem [eHHa (hopma 3a04Ha popma
yCbOro y TOMY Yucri yCbOro y TOMY Ynchi
n n | na6. | iH4. | C. n | n | nab.|iHg. | c.
p. p.
1 2 3 4 5 6 7 8 9 10| 11 | 12 | 13
Po3pin 7. KpusoniHiiiHi Ta noBepxHeBi iHTerpanun. Teopist nons
Tema 1. 18 4 4 10| 20 20
KpuBoniHiiHi
IHTErpaam
Tema 2. 22 6 6 10 | 30 30
MoBepxHes.i
IHTErpaau.
Tema 3. Teopist 20 6 6 8 8 8
nong
Bcboro 3a 60 16 |16 28 | 58 58
po3ainom 7
Po3gin 8. Psagm Ta iHTerpan dyp’e
Bcboro 3a 60 16 | 16 28 | 62 2 |4 6 50
posginom 8
Bcooro 3a 1V 120 32 132 56 | 120 2 |4 6 |108
cemecTp
Bcboro | 540 128 | 160 252 | 540 24| 30 24 | 462
roAvH




4. TeMy NPaKTUYHUX 3aHATb
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| cemecTp
No HasBa Temu Kinbkictb
3/n roAvH
1 | MpaHnya Yncnosoi NOCNIAOBHOCTI
MocnigoBHICTb. OBMEXEHICTb Ta MOHOTOHHICTL MOCAIAOBHOCTI. ["paHULA NOCNiAOBHOCTI. 12
O6uMCNEHHST TpaHULb MOCMIZOBHOCTEA. YacTKOBI rpaHMLi MOCMIAOBHOCTI Ta X
064NCNIEHHS.
2 | 'paHnuAa YncioBol PYHKLIT O4HIET 3MIHHOT
MoHaTTA yHKUiT, KoMno3uyia (yHKUiA, obepHeHa GyHKUif. [paHuua (yHKUIT, 8
064NCNIEHHS TPaHULb, ACUMMTOTUYHE NOPIBHAHHSA QYHKLiNA.
3 | HenepepBHICTb YnNCM0BOT PYHKLIT O4HIET 3MIHHOT
JocnigpkeHHa (yHKLIA Ha HenepepBHICTb Ta PIBHOMIPHY HENepepBHICTb. 8
4 | ToxigHi Ta AudepeHyiann QYyHKLUIT OAHIET 3MIHHOT
O6uuncneHHs NoxigHWX i audepeHuianis nepioro nopsaky. FeomeTpuyHi 3actocy-
BaHHA noxigHux. HabnvmkeHi 064nCneHHs i3 3acTocyBaHHAM AudepeHuianis. Obuuc- 14
NEHHs! MOXigHWUX 06epHeHMX (YHKLiA. OBYMCNeHHA MoxigHux i gudepeHuianis
BULLIMX NOPALKIB.
5 | KoHTponbHa poboTa 4
6 | JocnimkeHHA  (DYHKLUIA 33  AOMOMOrow  AudepeHuiasibHOro
YNC/TEHHA
Mpasuno Jlonitans. dopmyna Teinopa. JocnimpkeHHs (YHKUiA 3a [ONOMOror 18
noxigHux. MoxigHi hyHKUIN, Wo 3agaHi napameTpnyHo. MNobyaosa Ta [OCHIKEHHSA
rpagikis QyHKLif.
Bcboro 3a | cemecTp 64
Il cemecTp
No HasBa Temu Kinbkictb
3/n roAvH
1 | HeBu3HaueHwWit iHTerpan.
MepBicHa Ta HEeBM3HAYeHMWA iHTerpan. [IHTerpyBaHHS 3aMiHOK 3MIiHHOI Ta 4
IHTErpyBaHHA y4acTMHamu. IHTerpyBaHHSi pauioHanbHUX  (yHKUiA. MeTogu
iHTerpyBaHHs ippauioHanbHOCTEN. IHTerpyBaHHs TPUTOHOMETPUYHUX DYHKLIA.
2 | BusHa4deHWit iHTerpan.
OG6YMCNEHHS! BU3HAYeHUX IHTErpaniB. eOMETPUYHI 3acTOCYBaHHA BU3HAYEHOIO 6
iHTerpana.
3 | HeBnacHi iHTerpanu. 6
O6uncneHHs Ta AOCNIIKEHHS Ha 36XKHICTb HEB/TACHMX iHTerpanis.
4 | KoHTpoNbHa poboTta 2
5 | Yucnosi paaw.
JocnimpKeHHs Ha 36IXKHICTb YNCMOBMX PAAIB 3 HEBIA' EMHUMU YfieHaMK Ta 3HAKO3MiH- 6
HUX pAAIB.
6 | PYHKUIOHA/IbHI pAaMW.
[JocnimpkeHHs Ha NOTOYKOBY Ta PIBHOMIPHY 36DKHICTb PYHKUiOHA/IbHUX pALIB Ta 2
NOCNiJOBHOCTENA.
7 | CTeneHeBi paaw.
JocnimpkeHHs cTeneHeBMX pPsfiB Ha 30iDKHICTb Ta pPO3BUMHEHHS (DYHKUIA Yy psg 6
Tevinopa. 3agayi Ha NOYNEHHY AMPEPEHLI0BAHICTb Ta IHTErPOBaHICTb CTEMEHEBUX
psAiB.
Bcboro 3a Il cemecTp 32




Il cemecTp
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No Ha3ga Temu KinbKictb
3/n rofAVH
1 | OudepeHuyianbHe YACNIEHHS YMCIOBOT (DYHKLIT 6araTtbox 3MiHHUX.
JocnimkKeHHs (YHKUiA Ha HenepepBHICTb. OBUYMCNEHHA 4YaCTMHWUX MNOXIAHMX Ta
AndepeHuianis nepLioro nopsaky. JocnigkeHHa yHKLiA Ha AUudepeHLiioBaHICTb.
eomMeTpWYHi  3acTocyBaHHS.  HabnmkeHi  06YMCNEHHs i3 3aCTOCYBaHHAM 10
andepeHuianis.  ObuncneHHs i3 rpagieHToM.  O6YMCNEHHst  MmOXigHUX i
AndepeHuianis BMLMX Nopsakis. dopmyna Teinopa. JocnigpkeHHs QYHKLiN
Ha NIOKaNbHWI eKCTPEMYM.
2 | KoHTponbHa poboTa 2
. . m n
3 BigobpaxeHHa i3 R B R
3agaui, AKi BIJHOCATLCA A0 iCHYBaHHS Ta ANGepPeHLii0BaHOCTI HEABHO BU3HAYEHMX
yncnoBmx (YHKUiA Bif OAHIET um 6GaraTbOX 3MiHHWMX. JOCNiAKEHHS HEesBHO
BU3HAYEHMX YMCMOBUX (PYHKUIA Bifg OAHIET 4M 6araTbOX 3MIHHMX Ha NOKaTbHWIA 10
eKCTpeMyM. ICHyBaHHS Ta [OCNiIKeHHA 06epHEHOro BifobpakeHHs (3agadi Ha
nokanbHWii  andoeomopiam).  3agadi, fAKi  BigHOCATbCA A0  iCHYBaHHA Ta
AnepeHLiioBaHOCTI HEAIBHO BM3HaYeHMX Bif0OpaxXeHb. [JoCnigKeHHs (yHKLiiA
Ha YMOBHWIA eKCTPEMYM.
8 ) 3
IHTerpan PimaHa B R .
O6umnCNeHHs KpaTHKX iHTerpanis PimaHa no uuniHApUYHUM 061acTaM. 3BefeHHs
KpaTHWX iHTerpanis PimaHa [0 NOBTOPHWMX iHTerpanis. 3amiHa nNOPSAKY 10
iHTEerpyBaHHsa y NoBTOPHMUX iHTerpaiax. 3acToCyBaHHS KpaTHUX iHTerpanis PimaHa
[0 06UMCNeHHs oL, Ta 06’emiB. 3aMiHa 3MiHHUX Y KpaTHOMY iHTerpani PimaHa.
3acToCyBaHHA KpaTHUX iHTerpanis PiMaHa o 064YM1CNEHHSA NIOLL NOBEPXOHb.
Bcboro 3a 11 cemectp 32
IV cemecTp
No HasBa Temu Kinbkictb
3/n roAvH
1 KprBOniHiNHI Ta NOBEPXHEBI IHTErpasiv NepLLOro poay.
OG6YMCNEHHS! KPUBOIHIMHMX Ta MOBEPXHEBUX IHTErpasiB MepLlioro pogy Ta ix 6
3aCTOCYBaHHSA y MeXaHiLli Ta qisui.
2 | Kp1BOniHiHi Ta NOBEPXHEBI iHTErpann Apyroro poay.
O6unCcneHHs KPUBOMIHIMHMX Ta MOBEPXHEBMX IHTErpaniB Apyroro pogy Ta iX
3aCTOCyBaHHSA y reomeTpii Ta gisuui. JudepeHuianbHi popmu, onepauii Hag HAMK Ta 6
X Bnactusocti. ®opmynu piHa, Maycca-OcTporpaacbkoro 1a CTokca. EnemeHTu
Teopii noss. 3acTocyBaHHSA TeopiT Nons y MmexaHiui Ta isnui.
3 | Teopis nons
dopmynn piHa, aycca-OcTporpagcbkoro 1a CTokca. EnemeHTw Teopii nmons. 4
3acTocyBaHHS Teopil Nons y mexaHiui Ta isunu.
4 | KoHTpoNbHa poboTta 2
6 | Pagn ®yp’e Ta iHTerpan dyp’e.
PO3BMHEHHS (DYHKUiA Yy TPUroHOMEeTpuuHuUii psg Pyp’e, iHTerpan dyp’e Ta 14
[OCNIAKEHHS TX HA MOTOYKOBY 36IXKHICTb.
Bcboro 3a 1V cemecTp 32
Bcboro roguH 160




5. 3aBAaHHSA ANns caMoCTiHOT poboTun
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| cemecTp
No Buaun, 3micT caMoCTinHOT po60TH KinbKicTb
3/n rofAvH
1 Pob6oTa Hag foMallHIMK 3aBAaHHAMM, WO BiANoBiAatoTh TeMam 48
NPaKTUYHMX 3aHATb
2 Po3B’s3aHHA 3a4a4 3 iHAWBIAYaIbHOIO 4OMaLLHbLOM0 3aBAaHHSA 6
3 MiaroToBKa 40 KOHTPO/ILHOT pO6OTK 8
4 OnpautoBaHHA J04ATKOBOIO MaTepiasy 3a BifnoBiAHUMW TeMaMu 10
5 MigrotoBka Ao CkiagaHHA CEMeCTPOBOro KOHTPO/IHO 12
Bcboro 3a | cemecTp 84
Il cemecTp
No Buau, 3micT caMoCTiHOT po60TH Kinbkictb
3/n rofuH
1 Po6oTa Haf, fJOMaLLHIMY 3aBAaHHAMM, L0 BiANOBIAa0Tb TEMam 24
NPaKTUYHMX 3aHATb
2 Po3B’A3aHHA 3aad 3 iHAUBIAYa/IbHOIO AOMALLIHLOTO 3aBfaHHSA 6
3 MigroToBKa A0 KOHTPO/ILHOT PO6OTH 6
4 OnpavoBaHHA 404AaTKOBOrO Martepiany 3a BiAnoBiLHUMY TeMamu 8
5 MigrotoBka Ao cknafaHHA CEeMEeCTPOBOro KOHTPO/IHO 12
Bcboro 3a Il cemecTp 56
Il cemecTp
No Buaun, 3micT caMoCTiHOT po60TH Kinbkictb
3/n rofuH
1 Po6oTa Haf, fJOMaLLHIMY 3aBAaHHAMM, L0 BiANOBIAa0Tb TEMam 24
NPaKTUYHMX 3aHATb
2 Po3B’A3aHHA 3aa4y 3 IHAUBIAYa/IbHOIO A4OMALLIHLOTO 3aBfaHHSA 6
3 MigroToBKa 40 KOHTPO/ILHOT PO6OTH 6
4 OnpautoBaHHA J0AATKOBOIO MaTepiany 3a BifnoBiAHUMW TeMaMu 8
5 MigrotoBka Ao CkiagaHHA CEMeCTPOBOro KOHTPO/IHO 12
Bcboro 3a Il cemecTp 56
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IV cemecTp
No Buau, 3micT caMoCTiHOT po60TH Kinbkictb
3/n rofuH
1 Po6oTa Haf, fJoOMaLLHIMY 3aBAaHHAMM, L0 BiANOBIAa0Tb TEMam 24
NPaKTUYHMX 3aHATb
2 P03B’A3aHHA 3aay 3 iIHAUBIAYa/IbHOIO AOMALLIHLOTO 3aBAaHHSA 6
3 MigroToBKa 40 KOHTPO/ILHOT pO60TH 6
4 OnpaloBaHHA 404AaTKOBOrO Martepiany 3a BiAnoBiLHUMY TeMamu 8
5 | MigrotoBka o CKNafaHHA CEeMeCTPOBOro KOHTPO/IHO 12
Bcboro 3a 1V cemecTp 56
Bcboro rogmH 252

6. IHaMBIgyanbHiI 3aBAaHHA
AN AeHHOT (DOPMMN HaBYaHHSA: PO3paxyHKOBO-rpadiyHi poboTu (4).
AN191 3204HO- AUCT aHLinHOT hopmm HaByaHHA: 1 cemecTp (2).

7. MeToan HaBYaHHA

JlekuiT Ta NpakTUYHI 3aHATTA NPOBOAATLCA aYAUTOPHO. Y pasi Oro/oLeHHs

KapaHTWHY, 3aHATTA NPOBOAATLCA ayAUTOPHO abo AMCTaHLINHO (3a 4ONOMOroK NnaTghopm
ZOOM, MOODLE) BignoBigHO 40 HakKa3y peKTopa XapKiBCbKOro HaLioHa/IbHOrO YHIBEPCUTETY

imeHi B.H.KapasiHa.
8. MeToAmn KOHTPO/IH0

KoHTponbHi po6oTtu (4); Po3paxyHKoBO-rpadiyHi poboTu (4) ;
Konoksiymu (3); Ek3ameHw.

9. CxemMa HapaxyBaHHS 6aiB

| cemecTp
No MOTOYHUIA KOHTPONb HasBsa po3ginis i Temu Banu
3/n Ta caMOCTiliHa poboTa
1 | KoHTposnbHa poboTa Po3sgin 1-i; Temn 1-3; 30
Posgin 2-ii; Tema 1.
2 IHguBigyanbHe  3aBaaHHA | Po3gin 2-ii; Tema 2. 30
3 | Ek3ameH Po3gin 2-i1; Tema 2; 40
Posgin 1-i; Temun 1-3.
Bcboro 100
Il cemecTp
No MOTOYHUIA KOHTPOSb Ha3Ba po3ginis i Temu banu
3/n Ta CamoCTiliHa po6oTa
1 | KoHTposibHa po6oTa Po3gin 3-in; Temn 1-3. 20
2 | lngmeigyanbHe  3aBgaHHs | Po3gin 4-id; Tema 2-3. 20
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3 | Konoksiym Posgin 3-ii; Temun 1-3 20
4 | Ek3ameH Po3gin 3-i4; 40
Po3sgin 4-i.
Bcboro 100
11 cemecTp
No MOTOYHWNIA KOHTPOSb Ha3Bsa po3ginis i Temu banu
3/n Ta CamoCTiliHa po60oTa
1 | KoHTponbHa poboTa Po3gin 5-ii; Temun 1-2. 20
2 IHAMBIgYyalbHE 3aBAaHHS Po3sain 6-i; Tema 3. 20
3 | Konoksiym Po3ain 5-i; Temn 1-2. 20
4 | Ek3amMeH Po3gin 5-i1; Po3gin 6-1. 40
Bcboro 100
IV cemecTp
No MOTOYHWIA KOHTPOSTb Ha3Bsa po3ginis i Temu banu
3/n Ta CamoCTiliHa po6oTa
1 | KoHTponbHa poboTa Posgin 7-i; Temn 1-2. 20
2 | lHaMBIgyanbHe 3aBaHHA Po3sain 8-i. 20
3 | Konoksiym Po3sgin 7-i; Temn 1-2. 20
4 | Ek3amMeH Posgin 7-i; Posgin 8-i. 40
Bcboro 100
KpuTepii oLiHIOBaHHA HaBYa/IbHUX AOCATHEHb
OuiHka |
B . sa [MOSCHEHHS
HaLiOHa/TbHOKO
Banax
LLIKa/I0t0
TeopeTnUHWIA 3MICT KypCy OCBOEHWIA LLINKOM, HEOOXiAHI NPaKTUYHI
90 — HaBMYKM POBOTK 3 OCBOEHMM MaTepiailoM CPOPMOBaHI, BCi HaBYa/IbHi
100 BigmiHHO  |[3aBAaHHSA, AKi NepefbayeHi Nporpamord HaBYaHHS BUKOHaHI B
NMOBHOMY 06c#3i, BigMiHHa po60Ta 6e3 NoMUIOK abo 3 OfHIED
He3Ha4YHOK NMOMUJIKOHO.
TeopeTUYHMI 3MICT KypCY OCBOEHUIA L{INIKOM, MPaKTUYHI HABUYKM
70-89 [obpe pob0oTK 3 0OCBOEHNM MaTepiasioM B OCHOBHOMY CHOpPMOBaHi, BCi
HaBYasibHI 3aBAaHH#, AKi nepefbayeHi Nporpamor0 HaB4YaHHS
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BUKOHaHI, AKICTb BUKOHaHHS XXOAHOr0 3 HUX HE OLiHEHO MiHIMa/lbHUM
yncnom 6ani., AesKi BUAKM 3aBfaHb BUKOHaHI 3 noMuikamu, pobora 3
[eKiNIbKOMa He3HauYH1MK NoOMUIKamu, abo 3 OfHIE — ABOMA
3HAYHUMM NOMUNKaMMU,

50 -69 || 3amoBinbHO

TeopeTUYHMI 3MICT KypCy OCBOEHWI HE MOBHICTHO, afie NPOranHN He
HOCATb ICTOTHOIO XapakTepy, He06XiAHI NPaKTUYHI HaBUYKM po6OTH 3
OCBOEHVM MaTepiaioM B OCHOBHOMY CPOPMOBaHI, 6i/bLUICTb
nepegbdavyeHnx NPorpamMor0 HaB4YaHHA HaBYa/IbHWNX 3aBfaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWUJIKK, poboTa 3 TpboMa
3HAYHUMU NOMUJIKAMU.

TeopeTnyUHMIA 3MICT KypCYy HE OCBOEHO, HEOOXiAHI MPaKTUYHI HaBUYKK
pob0oTK He cthopMOoBaHi, BCi BUKOHAHI HaBYa/lbHI 3aBAaHHSA MICTATb

1-49 ||He3agoBinbHO |[rpybi nomMmnnKK, oAaTkoBa caMocTiiHa pob0Ta Haf maTtepiasioMm Kypcy

He NpuBede 40 3HAUYMMOr0 NiABULLEHHS SKOCTI BUKOHAHHS HaBYa/IbHUX
3aBflaHb, PO60Ta, L0 NOTPebye NOBHOT NepepobKu

LLIkana oyiHOBaHHA

Cyma 6anis 3a BCi BUAu OuiHKa 3a HaLioHa/IbHOHD LLIKAsIO
HABHANILHO!  AIANBHOCTL | nngq yoTpnBMMIpHOI WKaNM | AN [BOBUMIPHOI LKA
npoTArOM CEMECTPY OL|iHIOBaHHS OL|iHIOBaHHSA
90 - 100 BiAMIHHO
70-89 Aobpe 3apaxoBaHo
50-69 3a/10BiNIbHO
1-49 He3a[J0Bi/IbHO He 3apaxoBaHO
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10. PekomeHf0BaHa nitepaTypa
Basoa nitepartypa

[oporosues A.A. MatemaTnyHuiA aHanis, u. I, 1. —K.; Jn6igp, 1994.

LoporosueB A.A. Matematnyeckunin aHann3 (C6opHMK 3ada4). — K.: Buua wk., 1987.
3opuy B.A. MaTtemaTunyeckuii aHanms, 4.1, 1981; u. 1. — M.: Hayka, 1984.

Kygapssues J/1.4. Kypc matematnyeckoro aHanusa, 1. |, 11. — M.; Bbicwwada wkona, 1988.
Kyapssues /1.4., Kytacos A.l. n gp. CO0pHMK 3aa4 No MateMaTuyeckoMy aHan3y.
Mpegen. HenpepbiBHOCTL. AnddepeHumpyemocTs. — M.: Hayka, 1984.

Kyapssues /1.4., Kytacos A.l. n gp. COOpHMK 3aa4 No MaTeMaTu4yeckKoMy aHan3y.
WHTerpansl. Pagbl. — M.: Hayka, 1986.

Kyapssues /1.4., Kytacos A.l. n gp. COOpHKK 3a4a4 No MaTeMaTu4yeckoMy aHan3y.
DYHKUMM HECKONBbKNX NMepemMeHHbIX. — M.: Hayka, 1994.

Jemunposny B.1M. CO0pHKK 3a4ay 1 YNpaxKHeHW N0 MaTeMaTUyYeCKOMy aHamsy. — M.
Hayka, 1977.

BuHorpagosa N.A., OnexHuk C.H., CagoBHnumnin B.A. MatemaTnyeckuii aHanmn3 B 3agadax
N ynpaxHeHusax. — M.: N34. Mock. yH-Ta, 1991.
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JonomikHa niTepatypa

. 'pnwko O. KO., HarHnbiga M. 1., Hactacies IT. . Teopia hyHKLiA KOMNIEKCHOT 3MiHHOI:

Po3B’A3yBaHHA 3afay. — K.: Buwa wkona, 1994,

. inbnH B.A., CagoBHuunii B.A., CeHgoB bn.X. Matematuyeckuii aHanms. — M.: Hayka,1979
. PyonH Y. OcHOBbI MaTeMaTuyeckoro aHaiunsa. — M.: Mup, 1976.

. Cnuak M. MateMaT14yecKuin aHanm3 Ha MHoOroo6pasusx. — M.: Mup, 1981.

. Makapos b.M., lNonysuHa M.I". n gp. M136paHHble 3a4a4m No BeLECTBEHHOMY aHa/In3y. —

CI16.: Hesckuin gnanekt, BXB-MNetepbypr, 2004.

11. MocunaHHs Ha iHGopMaLiiHi pecypcu B IHTEPHETI, Bigeo-neKuUii, iHLLIe MeToANYHe
3abe3rneyeHHs

. www-library.univer.kharkov.ua
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