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Mepenik gucumnnix
ANA BCTYNY HAa HaBYaHHA 33 OCBITHLOIO NPOrpamolo NiAroToBKU maricTp

e Anrebpa Ta reomeTpisn

e AndepeHuianbHi piBHAHHA

e MatemaTtuyHuM aHani3

e PiBHAHHA maTemaTU4HOI Pi3uKmn

e Teopia UMOBIpHOCTEN Ta MaTeMaTUUYHA CTaTUCTUKA
e Teopifa PyHKLiIiN KOMNNAEKCHOI 3MiHHOI



Ducuunnina: Anrebpa Ta reomertpin

Po3gin 1. Matpuui Ta BU3Ha4HMKU. KpamepoBi cuctemu piBHAHb
§ 1. [lii Hag maTpuLAmK. NepecTaHOBKM Ta NiACTAHOBKU
§ 2. O3Ha4YeHHA Ta BNACTUBOCTI BU3HAYHMKA N-ro nopaaKy. Po3knag BM3HAYHMKA 33 eleMeHTaMn psagKa.
BW3HaYHMK A0b6YTKY MaTpuLb
§ 3. BupoaskeHi Ta HeBUpoaKeHi matpuui. ObepHeHa maTpuua
§ 4. Npasuno Kpamepa. Metog MNayca. MaTpuuHmn metos,

Po3ain 2. BeKtopHa anrebpa
§ 1. NiHinHi onepau,ii Hag BeKTopamu. basuc Ta koopauHaTu. MNpoeKLuina BeKTopa Ha Bicb. Moain Bigpiska y
3aaHOMY BigHOLWEHHI
§ 2. CKanApHUIA, BEKTOPHWUIA, MillaHMi f0BYyTKM Ta iX BAACTMBOCTI

Po3gin 3. Mpami Ta naowmnHN
§ 1. OCHOBHI TUNM PiBHAHb NPAMOI Ha NAOWMHI. KMYTOK NpAMMX. PiIBHAHHA NIOWMHU. 3BeAEeHHA
NiHiNHOrOo PiBHAHHA A0 HOPManbHOro BUrAAAYy. OCHOBHI PiBHAHHA NPAMOI y NpocTopi. BiacTaHb MiXK MUMOBIXKHUMM
NPAMUMMU
Po3gin 4. Kpusi Ta noBepxHi 2-ro nopaaKy
§ 1. KaHOHiYHI piBHAHHA eninca, rinepboaun, napabonn. EKCUEHTPUCUTET, AUPEKTPUCKU Ta AOTUYHI
§ 2. NiHiNHI NnepeTBOpPEHHA CUCTEMM KOOPAMHAT HA NJIOWMHI. 3BeAeHHA 3ara/ibHOro PiBHAHHA 2-ro
NopAAKY 40 KaHOHIYHOTO BUrNAay

§ 3. MNoBepxHi 0bepTaHHA. KaHOHIYHI PiBHAHHA NOBEPXOHb 2-r0 NOPAAKY

Po3ain 5. MHorouneHu
§ 1. AnrebpaiyHa Ta TpUroHoMeTpuyHa GopmMM KoMNAEKCHOro Ymcna. Onepauii Haf, KOMMNNEeKCHUMM
yncnamm. Popmyna Myaspa. JobyBaHHA KopeHs. MepBicHi KopeHi
§ 2. lineHHa 3 ocTaveto. Halibinbwnit cninbHU AinbHUK. Anroputm EBKniga
§ 3. Teopema besy. Cxema FopHepa. KpaTHi KopeHi. OcHoBHa Teopema anrebpu. dopmynu BieTa.
MHorounenu 3 gincHMmm KoegdiuieHTamm
§ 4. Mexi aincHux KopeHis. Teopema LUTypma
§ 5. CUmeTpUYHI MHOrouneHu. PesynbTaHT. ANCKPUMIHAHT
Po3ain 6. NiHiliHi npocTopun
§ 1. basuc Ta KoopanHaTKU. BUmipHicTb. Jlema npo NiHiliHi KombiHau,ii. 38’A30K MixK 6aszmcamu
§ 2. NininHi nignpocTtopw. JliHiltHi 06010HKK Ta rinepnnowmHn. Cyma Ta nepeTuH. Mpami cymu
§ 3. 13omopodizm. Tepema npo isomopdHi niHiliHi npocTopm
§ 4. EBknigis npoctip. OpToHOpMOBaHMIi 6asnc. OpToroHanisauia cuctemum sektopis. Matpuua MNpama.
OpToroHanbHe AoNoBHEHHA. OpTOroHanbHA NPOEKLif BeTopa Ha nignpocTip. HepisHocTi Kowi-byHAKOBCBKOTO Ta
MiHKOBCbKOro. YHiTapHi npoctopu. EpmiToBi matpuui. YHiTapHi matpuui

Po3ain 7. NiHiliHi cuctemum 3aranbHoro surnaay
§ 1. basucHuMIA MiHOp. PaHr maTpuui
§ 2. Teopema KpoHekepa-Kanenni. MakcMmanbHa NiHiMHO He3anexHa nigcucrema
§ 3. NignpocTip po3B’aA3KiB 04HOPIAHOI cucTeMU. 3araibHUI PO3B'A30K OAHOPIAHOT CMCTEMM
§ 4. NiHiNHMA MHOroBUAPO3B’A3KIB HEOAHOPIAHOT cucTeMn. MeTos HaMMeHLINX KBaZpaTiB
Po3gin 8. NiHiliHi nepeTBOpeHHA
§ 1. MaTpwuui niHiiHOro nepeTBOPEHHA B Pi3HMX Basmcax Ta ix 38’A30K. [pyna NiHiMHMX NepeTBOpeHb. PaHr,
06pas, agpo Ta aedeKr
§ 2. BnacHi 3Ha4YeHHA Ta BNaCHi BEKTOpU
§ 3. CnpsxkeHe niHiHe nepeTBopeHHA. CamocnpsaXKeHi NiHiliHi nepeTBopeHHs. OpPTOroHa s bHi
nepeTBOpPEHHA
§ 4. KopgaHoBa HopmanbHa Gopma MaTpUL NiHIMHOro NepeTBOpPEHHs
Po3gain 9. Ksagpatnuii popmu
§ 1. CnpsaxeHnit npocTip. B3aemHi 6asncu
§ 2. MaTtpuusa 6iniHinHoi dopmun. KBagpaTtnuHa dopma, ii paHr. 3aKoH iHepuii
§ 3. MoninininHi dyHKLi. TeH30pK
Po3gin 10. AnrebpaiuHi cTpyKkTypmn
§ 1. M'pyna. Niarpyna. HopmanbHi ginbHMKK.PakTop-rpyna. Ffomomopdism rpyn. Abenbosi rpynu



§ 2. Kinbue. laean. ®aktop-kinbue. Fomomopdiam Kineub
§ 3. Knacudikauia nonis. PoswmpeHHs nois. CKiHYeHHi nonn
Nitepatypa
1. 3aBano C.T. Kypc anre6pu / C.T. 3aBano. — K. : Buma mik., 1988.
2. BoesonuH B.B. Jluneiinas anredpa / B.B. BoeBoaun. — M. : Hayka, 1974.
3. Kocrpukun A.U. Beenenue B anredpy / A.W. Koctpukun. — M. : Hayka, 1977.

Avcuunnina: AudepeHuianbHi piBHAHHA
Po3gin 1. 3aranbHi NOHATTA Npo gudepeHuianbHi PiBHAHHA, TUNY iX po3B’a3KiB. Mopaaok
AndepeHuianbHoro piBHAHHA. MpUKnagn 3agad, aKi NPpU3BOAATb A0 NOHATTA AudepeHLiaibHOro
pPiBHAHHA
§ 1. OCHOBHIi MOHATTA Ta O3HAYEHHA
§ 2. 3aranbHui iHTerpan AndepeHLianbHOro piBHAHHA
§ 3. IndepeHuianbHe piBHAHHA — MaTeMaTUYHA MOAE/b PeasibHOro npoecy
Po3gin 2. AudepeHuianbHi piBHAHHA 1-ro NOPAAKY 3 BiAOKpEMNIOBAHMMMU 3MIHHUMM | PiBHAHHA, AKi
3BOAATbLCA A0 HUX
§ 1. 3aranbHWM iHTerpan piBHAHHA 3 BiZOKPEMAEHUMU 3MIHHUMM
§ 2. IHTerpyBaHHsA piBHAHb 3 BiJOKPEMIIOBAHUMW 3MIHHUMMU
§ 3. PiBHAHHA 3 aBTOMOZE/IbHOIO MPABOK YaCTUHOLO
§ 4. OgHoOpIAHI piBHAHHA nepLlioro nopaaky. MoHATTA oaHOPIAHOT GYHKLT
§ 5. PiBHAHHA nepLoro nopsaaky 3 4poboBo-paLioHabHUM apryMeHTOM Y NPaBiil YaCTUHI
Po3ain 3. NiHiliHi andepeHuianbHi piBHAHHA 1-ro nopaAAKyY i meToam iX po3B’A3yBaHHA.
OndepeHuianbHi piBHAHHA B NOBHUX andepeHuianax
§ 1. NiHiHe ogHopigHe gudepeHuianbHe piBHAHHA 1-ro nopsaaky
§ 2. Metop bepHynni-Elinepa 3HaxoaKeHHs po3B'A3KY NiHIMHOITO HEOAHOPIAHOIO PiBHAHHA
§ 3. Metog, JlarpaH:Ka iHTerpyBaHHs NiHIMHUX HEOAHOPIAHUX PiBHAHL 1-ro NoOpAAKY
§ 4. PiBHsAHHA BepHynni Ta meToamM AOro iHTErpyBaHHA
§ 5. PiBHAAHHA 3BiAHI 40 NiHIKHKUX. IHTErPYBAHHSA PiBHAHHSA PikkaTi
Po3gin 4. Teopema icHyBaHHA i EaMHOCTI po3B’A3Ky 3aaadi Kowi ana HopmanbHoro
andepeHuianbHOro piBHAHHA 1-ro nopAaaKy
§ 1. dopmyntoBaHHA Teopemu Ta ii OBFPYHTYBAHHA.
§ 2. [loBeeHHA Teopemu.
Po3gin 5. AudepeHuianbHi piBHAHHA 1-ro NnopaaKy He po3B’A3Hi BiAHOCHO noxigHoi. PiBHAHHA Knepo
i JlarpaH:ka
§ 1. 3acTocyBaHHA MeToAy BBEAEHHA NapameTpa 414 po3B'A3aHHA HEeABHMX PiBHAHDb
§ 2. MNoHATTA 0c061MBOrO PO3B'A3KY.
§ 3. PiBHAHHA Knepo.
§ 4. PiBHAHHA JlarpaH:xa.
Po3gin 6. PiBHAHHA BULWMX NOPAAKIB Ta MeToaM iX po3B’'A3aHHA
§ 1. PiBHAAHHA BULLMX NOPAAKIB, LLLO HE MICTATb LWYKAHOT QyHKLi.
§ 2. MNoHUKEHHA NOPAAKY PiBHAHDb, B AKi ABHO BXOAMTb LWYyKaHa QYHKLiA, a He3aneXKHa 3MiHHa BiaCyTHA.
§ 3. IHTerpyBaHHA O4HOPIAHNX PiBHAHb BULLMX NOPALKIB.
§ 4. IHTerpyBaHHSA NiHIMHUX PiBHAHb BULLMX METOLOM NMOHMUMKEHHS.
Po3sgin 7. NiHiliHi andepeHuianbHi piBHAHHA Nn-ro nopaakKy. BaactueocrTi ix po3s’askis. Metoau
pOo3B’A3KY NiHINHUX AudepeHLianbHUX PiIBHAHDb N-TO NOPAAKY 3i cTaAumm KoediuieHTamum
§ 1. NiHinHi ogHopigHi andepeHuianbHi PiBHAHHA Ta BAACTUBOCTI iX pPO3B'A3KIB.
§ 2. NMoHATTA XapaKTEPUCTUYHOTO MHOroueHa. CTPyKTypa 3arasibHOro PO3B'A3KY OAHOPIAHOIO PiIBHAHHA.
§ 3. MeTtog nigbopy (HeBM3HaYeHMX KoedilieHTIB) 3HaXO4KEHHA PO3B'A3KY NiHIMHOro HeogHoOpigHOrO
PiBHAHHA.
§ 4. Metogp, larpaH:Ka iHTerpyBaHHSA NiHIMHUX HEOAHOPIAHUX PIBHSAHb BULLMX MNOPALKIB.
Po3gin 8. Cuctemu gudepeHuianbHUX PiBHAHb 1-ro nopaaky. JliHiliHi cuctemun gudepeHuianbHUX
PiBHAHDb i BNACTUBOCTI iX po3B’A3KiB. MeToau po3B’A3yBaHHA NiHIMHUX OAHOPIAHMUX cucTeM
AndepeHuianbHUX PiBHAHD 3i cTaaumu KoediuieHTamu



§ 1. IHTerpyBaHHA cMCTEM METOAOM 3BEAEHHA A0 PiBHAHb BULLMX NOPALKIB.

§ 2. NNiHiNHi ogHOpigHI cucTemm Ta BAACTUBOCTI iX po3B'A3KiB.

§ 3. MobyaoBa xapaKTepUCTUYHOTO PiBHAHHA AiIHIMHOT 0A4HOPIAHOI cucTemm andepeHLianbHUX PiBHAHDb
nepLoro NopAAKy.

§ 4. 3aranbHWi po3B'A30K NiHIMHOT 0AHOPIAHOT CUCTEMMU.

§ 5. MeTtog, /larpaH:Ka iHTerpyBaHHA HEOA4HOPIAHOI cuctemn andepeHuianbHUX PiBHAHb.

Po3ain 9. CriliKicTb po3B’a3KiB AndepeHuUianbHUX piBHAHb. O3HAYEeHHA CTIMKOCTI no JIanyHoBy. Tunu

TOYOK CNOKOI0

§ 1. MNoHATTA aCMMNTOTMUYHOI CTIAKOCTI Ta CTIMKOCTI 3a JIanyHoBUM.

§ 2. Tvnu TOYOK CMOKOIO.

NiTepaTtypa

1. JIapenrok C.I1. Kypc mudepennianpanx piBasab / C.I1. JlaBpentok. — JIsBiB : HTJI, 1997. — 215 c.
2. lontpsrun f.C. O6bixkHOBeHHBIE Auddepennmansubie ypasaenus / S1.C. [lonatpsrun. — M. : Hayka, 1974.

3. IMerporckuit U.I". Jlekimu o Teopuu 00BIKHOBEHHBIX quddepenimansibix ypapaenuii / W.I'. I[lerpoBckuit. — M.
: Hayka, 1984.

Oucuunniva: MatemaTUyHUA aHanNi3

Po3gin 1. Yncnosi nocnigosHoCTI. FpaHULi YNCNOBUX NOCNiZO0BHOCTEN
§ 1. MHOWMHa aincHux yncen. Teopema KaHTopa Npo BKAAAEHI Bigpi3Kku
§ 2. MOHATTA YMCNOBOT NOCAIAOBHOCTI Ta FPaHMULL YMCNOBOIT NOCAIAOBHOCTI
§ 3. BnactmsocTi 36iXKHNX NocNigoBHOCTEN
§ 4. Teopema nNpo iCHyBaHHSA rpaHML,i MOHOTOHHOT 0BMmeXKeHOoi NoCNiA0BHOCTI
§ 5. Teopema bonbuaHo-BelepiTpacca
§ 6. dyHgameHTanbHi nocnigosHocTi. Kputepin Kowwi 36ixKHOCTI YncnoBoi NnocnigoBHOCTI
Po3gin 2. FpaHuua PpyHKUii B Touli. HenepepBHi PpyHKUii. PyHKLUIi, HenepepBHi Ha Bigpi3Ky
§ 1. MpaHunusa ¢yHKUii B Touui. KpuTepin Kowi icHyBaHHSA rpaHuMui GyHKLUIT B TOYLL
§ 2. HenepepBHicTb PpyHKL,i B TOYLi. BnacTnBocTi yHKLiN, HenepepBHNX B TOULL
§ 3. MNepwa Ta gpyra BaXKAUBI rpaHunL,i
§ 4. dyHKLUiT, HenepepBHi Ha Bigpi3Ky. Teopemn BelepLluTpacca Npo HenepepsHi Ha BiAPi3Ky PyHKL,iT
§ 5. Teopema Kowwi npo NpoMiKHi 3Ha4YeHHs HenepepBHOT Ha BiAPiI3KY QYHKLT
§ 6. PiBHOMipHa HenepepBHICTb
Po3gain 3. AudepeHuianbHe uncneHHA GyHKLUii OQHIETI 3MiHHOT
§ 1. AndepeHuinoBHicTb QYHKLIT 04HIEi 3MiIHHOI. F[eOMeTpUYHa iHTepnpeTauia noxigHoi Ta aAndepeHuiany
§ 2. MNpaBuna obumcneHHs noxigHux. NoxigHa obepHeHoT GyHKLUIi. MoxigHa | audepeHuian cknagHoi
dyHKUji. NMoxiaHi dyHKUIN, 3aaaHMX HeaBHO. lNoxigHa NapameTpuYHO 3a4aHOoi QYHKLT
§ 3. Teopemu npo cepeaHe (Pepma, Ponns, NlarpaH:ka) ana andbepeHuinoBHUX GYHKLIN
§ 4. 3Haxo4KeHHA rpaHMLb HEBM3HAYeHOCTeN 3a NpaBuaamu Jlonitana
§ 5. MoxiaHi Buwmx nopaakis. Popmyna Ternopa. 3actocyBaHHA dopmynu Tennopa A0 3HAXOAKEHHSA
rpaHuub
§ 6. 3acTocyBaHHA MeToAiB ANdepeHLiabHOrO YNCNEHHA A0 AOCAIAKEHHA QYHKLUIN
Po3gin 4. NepsicHa Ta HeO3HAUEHUM iHTErpan
§ 1. O3Ha4YeHHsA i BNAaCTUBOCTIi HEO3HAYEHOrO iHTerpany
§ 2. OCHOBHI MeToaM iHTerpyBaHHA (3aMiHa 3MiHHMX, iIHTErpPyBaHHA YaCTUHAMM, iIHTErpyBaHHS
palioHanbHUX GYHKLN)
Po3gin 5. O3HaueHu# iHTerpan
§ 1. O3HaueHHs iHTerpoBHOI GYHKLi, KpUTEpIN IHTErPOBHOCTI
§ 2. BnacTmBOCTi 03Ha4YeHOro iHTerpany
§ 3. IHTerpan 3i 3MiHHOIO BepxHbot mexeto. Popmyna HetoToHa-/1enbHiua
§ 4. 3amiHa 3MiHHOI B 03Ha4YeHOMY iHTerpani
§ 5. IHTerpyBaHHSA YaCTUHAMM
§ 6. 3acTocyBaHHA 03HAYEHOrO iHTerpany (40BXWHA AyrK KPUBOI, N0OLWA KPUBONiHIHOI Tpanewii, o6’em Ta
6i4Ha nnola NoBepxHi Tina obepTaHHA)
Po3gin 6. HeBnacHi iHTerpanu. O3Hakm 36ixkHOCTi. lONI0OBHE 3HaYeHHA HEeBNACHOTO iHTerpany



§ 1. HeBnacHi iHTerpanu nepworo ta agpyroro poay. 36ixHicTb, abcontoTHa 36ixKHicTb. O3HaKM 36iKHOCTI
(o3HaKa nopiBHAHHA, 03HakK [ipixne Ta Abensa)
§ 2. lonoBHe 3Ha4YeHHA HEBNACHOTO iHTErpany
Po3gin 7. Yncnosi pagu. O3Haku 36iXKHOCTi. ABCONIOTHO Ta YMOBHO 36iXHi paau
§ 1. O3HayeHHs yncnosoro paagy. 36ixHicTb. BnacTMBOCTI 36iXKHNX YNCNOBUX PALIB
§ 2. O3HaKM 36iXKHOCTI pAAIB 3 HEBIA EMHMMM YNEeHamMMU
§ 3. Yncnosi paau 3 YneHamu 4OBINIbHUX 3HAKIB
§ 4. AbcontoTHO Ta YMOBHO 36iXHi paan. O3Haku Abena Ta Aipixne
Po3gin 8. dyHKuUioHanbHiI nocnigoBHOCTI Ta pagu
§ 1. 36ixKHicTb Ta piBHOMIPHA 36iXKHICTb PYHKLLIOHANbHMX NOCAILOBHOCTEN Ta PALIB, 03HAKU PIBHOMIPHOI
36iXHOCTi PpyHKUiOHanbHOro paay.
§ 2. PiBHOMipHa 36iXHicTb Ta HenepepBHICTb
§ 3. MNouneHHe iHTerpyBaHHA Ta AndepeHLitoBaHHA PiIBHOMIPHO 36iXKHUX PALIB Ta NOCNiA0BHOCTEM
§ 4. CtreneHesi paan. MHoXu1Ha 36ixHoCTI. Pag Telinopa
Po3gin 9. AudepeHuitosHi BigobparkeHHa Rm —>Rp
§ 1. O3HauyeHHA gudepeHLiMoBHOro BigobOparkeHHA Ta MOro NoxigHoi
§ 2. MaTtpuua AKobi gudepeHLinoBHOro BigobparkeHHA
§ 3. AndepeHuian BigobparkeHHs
§ 4. MaTtpuua AKobi cknagHoi GyHKL,i
§ 5. Matpuua AKobi 06epHeHOT GyHKL,iT
§ 6. Teopema Npo HesABHY GYHKL,O
§ 7. AndepeHUinoBHICTb Ta YaCTMHHI NoXigHi. Teopema Npo PiBHICTb 3MilLAaHMX YaCTUHUX NOXiAHUX
OZIHAaKOBOTrO NOPAAKY, WO BiAPI3HAOTLCA Me NopAAKOM audepeHL,itoBaHHA
§ 8. MoxiaHi Ta AndepeHLianu BULLNX NOPAOKIB
§ 9. dopmyna Tennopa ansa GyHKLUiN 6araTbox aMiHHUX
Po3gin 10. Ekctpemymu GyHKLi 6aratbox 3MmiHHUX
§ 1. HeobxigHa ymoBa N0KaNbHOro eKCTpemymy
§ 2. JocTaTHA yMOBA JIOKA/IbHOTO EKCTPEMYMY
§ 3. YMOBHMUI1 ekcTpemym. HeobxigHa yMmOBa IOKaIbHOrO YMOBHOMO eKCTpemMymMy (MeToZ MHOMKHUKIB
NarpaH:a)
§ 4. JlocTaTHA YMOBa /I0OKa/IbHOTO YMOBHOIO EKCTPEMYMY
§ 5. Halibinblwe Ta HalimeHLLe 3HauyeHHA GYHKLIT B 3aMKHeHin obnacTi
Po3gin 11. Mipa }opaaHa, BUMipHi MHOXXUHU. KpaTHUM iHTerpan PimaHa. 3BeAeHHA KpaTHOro
iHTerpany po NOBTOPHOro
§ 1. O3Ha4YeHHA HUXKHbOI Ta BEpPXHbOI Mipn KopaaHa
§ 2. O3HaYeHHA MHOXMHU, BUMIPHOI 33 KopaaHOM
§ 3. Kputepiit BUMipHOCTI
§ 4. O3HauYeHHA KpaTHOro iHTerpany PimaHa
§ 5. BnactneocTi KpaTHOro iHTerpany
§ 6. 3BeAeHHA KPAaTHOrO iHTerpaay 40 NOBTOPHOro
§ 7. Teopema Npo 3amMiHy 3MiHHUX Y KPATHUX iHTerpanax
§ 8. MonapHi, cpepunyHi Ta LMNIHAPUYHI KOOPAMHATHU
Po3gin 12. BnactusocTi gudepeHuiiioBHMX Big06paxKeHb 3 HEHY/IbOBUM AKOGiaHOM
§ 1. BnacTnBoOCTi HenepepBHO ANdEePEHLINOBHMX BigobpaxkeHb 061acTelt 3 HEHY/IbOBUM siKoBiaHOM
§ 2. TeoMeTpUUHKI 3MICT MoAayNA AKobiaHa
§ 3. FeoMeTpMUHKIA 3MICT 3HAKy AKObiaHa Npwu BigobparkeHHi obnacrteit
Po3gin 13. KpusoniHiiiHi iHTerpanm
§ 1. Kpusi B R3 (eKBiBasieHTHI NnapameTpUYHi 306parkeHHs, opieHTaLis)
§ 2. KpuBOAiHIilHI iHTerpanu nepworo Ta A4pyroro poay, BAacTMBOCTI
§ 3. Teopema (dbopmyna) MpiHa
§ 4. 3actocyBaHHA dopmynn piHa Ao obYMCAeHHs naoLy,
§ 5. KpuBOAiHIilHI iHTerpanu, Wwo He 3anexatb Bifg BUOopY WAaXy iHTerpyBaHHsA, iXx BAaCTUBOCTI
Po3gain 14. NoHAaTTAa nosepxHi. NoBepxHesi iHTerpanu



§ 1. MapameTpunuHe 306parkeHHA noBepxHi. EKBiBafieHTHI NapameTpuyHi 306paKeHHA
§ 2. JoTMYHa NAOLWMHA | HoOpManb 40 noBepxHi. OpieHTaLiA NOBEPXHI
§ 3. [NoHATTA nAoLWwi NnoBepPXHi
§ 4. lNoBepxHeBi iHTErpaan NepLoro Ta 4pyroro poay
§ 5. 3amiHa 3MiHHWX Y NOBEPXHEBUX iHTErpanax. 3BeAeHHA NOBEPXHEBUX iHTErpanis A0 NOABIAHUX
Po3gin 15. Teopia nonsa
§ 1. O3HauYeHHsA rpagieHTa i NOXigHOI 33 HANPAMKOM
§ 2. O3HauYeHHA gMBepreHLii, poTopa, LMPKyAALii Ta NOTOKY BEKTOPHOro nons
§ 3. O3HaYeHHsA NOTeHL,ia/IbHOro Ta CONIEHOIAHOMO BEKTOPHOTO NO/IA
§ 4. Teopema OcTporpagcbKoro-raycca
§ 5. KpuTtepilt coneHoigHOCTI BEKTOPHOro noas B 06’eMHO 0AHO3B'A3HIlM obaacTi
§ 6. Teopema (dopmyna) CToKca
§ 7. Kputepiit noTeHuianbHOCTI BEKTOPHOIO NoAA
Po3gin 16. IHTerpanu, 3anexHi Big napameTpa
§ 1. O3Ha4yeHHA 36iKHOCTI Ta PiBHOMIPHOI 36iXHOCTI iHTErpanis, 3a/1eXKHUX Big napameTpa
§ 2. Teopema Npo HenepepBHICTb iHTErpasnis, 3a1eXKHWX Big NapameTpa
§ 3. Teopema npo andepeHLioBaHHA iHTErPaniB, 3a71eKHUX Bif napameTpa
§ 4. Teopema Npo iHTErpyBaHHA iHTErpanis, 3aN€XHUX Big NapameTpa
Po3gin 17. Pagu dyp’e
§ 1. TpuroHomeTpMyHa cncTema, ii BAaCTUBOCTI
§ 2. TpuroHomeTpuuHUi pag dyp’e
§ 3. MNokasHukoBa popma paay Pyp’e
§ 4. OpToHOpMOBaHI cuctemu. Teopema (HepiBHicTb) Beccens. Teopema (piBHicTb) MapceBans
§ 5. Teopema PimaHa-/lebera
§ 6. JocTaTHi yMOBM NOTOYKOBOI 36ixKHOCTI paais Pyp’e
§ 7. MNouneHHe iHTerpyBaHHA paais Pyp’e
Po3gin 18. IHTerpan ta nepersopeHHA Pyp’e
§ 1. O3HaueHHs iHTerpany ®Pyp’e. IHTerpanbHa popmyna Oyp’e B NOKasHMKOBIN popmi
§ 2. Mpsame Ta 0bepHeHe nepeTBopeHHA Pyp’e. BnactnsocTi nepetsopeHHsa Pyp’e
§ 3. MNepeTBopeHHs Pyp’e 3ropTKU
Nitepatypa
1. Joporosues A.fl. Matematnunuii anani3 : y 2 4. / A.S1. Jloporoeues. — K. : JIubigs, 1993; 1994.
2. Tep-Kpuxopos A.M. Kypc MmatemaTrueckoro aHanmza : yueb. mocodue ains By3oB / A.M. Tep-Kpukopos, M.H.
[[Ta6ynuH. — 3-e u3n., ucrpasi. — M. : duzmatiur, 2001. — 672 c.

3. Koanbuyk B. OcHOBM MaTeMaTHuHOro aHanisy : y 2 4. / b. Koanbuyk, . Illinka. — JIBis : Bua. nentp JHY im.
1. ®panxka, 2010.

Avcumnnina: PIBHAHHA maTemaTUyHOI PisnKu
Po3gin 1. Knacuoikauia Ta 3seaeHHA A0 KaHOHIYHOro Burnagy amdepeHuiabHUX piBHAHDb B
YACTUHHUX NOXiAHUX A PYroro NOPAAKY
§ 1. OudepeHuianbHi piBHAHHSA 3 ABOMA HE3ANEKHUMMU 3MIHHUMMU
§ 2. OndepeHuianbHi piBHAHHA 3 6araTbMa He3aNeXHUMU 3MIHHUMU
§ 3. KaHOHiYHI dopmu NiHiMHKMX AndepeHLianbHUX PiBHAHD i3 cTaMMKM KoedilieHTaMmm
Po3gain 10. FTapmoHiuHi PpyHKLiT
§ 1. MNocTaHOBKa KpanoBuMX 3a4a4
§ 2. MeTopg, po3A4ineHHA 3MiHHUX
§ 3. dyHgameHTaNbHi PO3B’A3KM PiBHAHHA Jlanaaca y NpocTopi Ta Ha NAOLWMHI
§ 4. NepeTBOpEHHA 06EPHEHUX PaLiyC-BEKTOPIB
§ 5. dopmynu piHa
§ 6. OCHOBHI B/1aCTMBOCTi FAPMOHIYHUX PYHKLLIM
§ 7. MpUHLMN MaKCMMyMy Ta MOro HaciaKku
Po3gin 2. NoctaHoBKa $i3MUHMX 3a4a4
§ 1. 3agaui, AIKi NpUBOAATL A0 PiBHAHB rinepboniyHoro Tmny



§ 2. 3apaui, AKi NnpnBoAATb A0 PiBHAHb NapaboniyHoro TMny
§ 3. 3agaui, AKi NpnBOAATL A0 PIBHAHb €MINTUYHOIO TUNY
Po3gin 3. 3apaua Kowi gna xsnnboBoro piBHAHHA Ha NPAMIN
§ 1. dopmyna Oanambepa
§ 2. PisnyHuit 3mict popmynn Janambepa
§ 3. HenepepBHa 3aneXHicTb po3B’A3Ky 3a4aui Kolwi Big noyaTKoBMX YMOB
§ 4. HeopHopigHe piBHAHHA, meToa Jioamens
Po3ain 4. 3miwaHa 3aaaya anA XBUNbOBOro PiBHAHHA Ha NiBNPAMIi Ta Ha Bigpi3Ky
§ 1. XBMnboBe piBHAHHA Ha NiBNPAMIN
§ 2. XBUnboBe piBHAHHA HA Bigpi3Ky
Po3gin 5. 3apaui anAa piBHAHHA ApYroro NopagKy rinepb6oaiuHOro TNy Ha NNIOLWMHI
§ 1. 3apgaya Kowi, meTtog PimaHa
§ 2. 3apava lNypca
Po3gin 6. MowwupeHHA xBUAb y NpOCTOPI
§ 1. YacTKoBi pO3B’A3KN O4HOPIAHOIO XBMJ/IbOBOIO PiBHAHHA
§ 2. MeTopg ycepeaHeHHA
§ 3. HeogHopigHe xBunboBe piBHAHHA, dopmyna Kipxrodpa
§ 4. HeogHopiaHe XBU/IbOBE PIBHAHHA HA MJIOLWMHI Ta METOZ, CNYCKY
§ 5. ®i3MYHKUI 3MicT Po3B’A3KIB XBUILOBOTFO PIBHAHHA B MPOCTOPI Ta Ha NOLWMHI
§ 6. MeTop, BifobpakeHb
Po3pgin 7. Metogp, po3aineHHa 3miHHUX Po3knapg 3a BracHumMmu pyHKuiamu 3agadi Ltypma-Jliysinna
§ 1. OgHopIiAHI Kpaitosi ymosu
§ 2. HeogHopigHi kpaliosi ymosm
§ 3. MeTogp iHTerpasbHOro nepetsopeHHs Pyp’e
§ 4. MeTog, iHTerpanbHOro nepetsopeHHs Jlannaca
Po3gin 8. Kpaitosi 3agaui gna piBHAHHA KOAMBAHb
§ 1. Teopema Npo €ANHICTb PO3B'A3KY
§ 2. PiBHSIHHA Bi/IbHUX KOMBaHb CTPYHM i3 3aKpinAeHUMM KiHuAMMK, GisMyHa iHTepnpeTalia po3B’A3Ky
§ 3. HeogHopigHe piBHAHHA KOAMBaHb
§ 4. BunaaoK nN0Kani3oBaHOI B ToYLi MU
Po3gain 9. PiBHAHHA TennonpoBiaHOCTI
§ 1. MpUHLMN MaKcMMyMmy ANnA po3B’A3KiB PiBHAHHA TenaonpoBigHOCTI
§ 2. Teopema Npo EANHICTb PO3B’A3KY
§ 3. PiBHAHHA TEeNNONPOBIAHOCTI Ha Bigpi3Ky
§ 4. PiBHAHHA TENN0ONPOBIAHOCTI Ha NPAMIN
§ 5. PiBHAHHA TeNA0NpoOBiAHOCTI Ha NiBNPAMIl
§ 6. PiBHAHHA TENNONPOBIAHOCTI Y NPOCTOPI Ta HA NNOLWLMHI
Po3gin 11. ®PyHKUiA aXKepena
§ 1. dyHKUiA akepena onepatopa JSlannaca Ta ii OCHOBHi BAaCTUBOCTI
§ 2. MeTopa, eNekTPOCTaTUYHUX 306parkeHb
§ 3. MpeacTaBneHHs OYHKLUIT gxKepena y BUrnagi pagy
Po3gin 12. NoTeHuiann
§ 1. O6’emHM1 NnoTeHUjan
§ 2. [oTeHUjian npocToro wapy
§ 3. MoTeHuian nogBinHOro Wapy
Nitepatypa
1. MapkoBuu b.M. PiBusians Mmatemarnunoi ¢izuku / 5.M. Mapkosuu. — JIbBiB: Bun-Bo HY «JIbBiBChKa
noaitexHikay, 2010. — 384 c.
2. TuxonoB A. H. YpaBuenus marematuueckoit pusuku / A.H. Tuxonos, A.A. Camapckuii. — M. : Hayka, 1977. —
736 c.
3. Apcenun B.fl. MaremaTtnueckas ¢pusnka. OCHOBHBIC ypaBHEHUS U crieranbabie GyHkimn / B.S1. Apcenun. — M.

: Hayxka, 1966. — 368 c.
4. Tlepectiok M.O. Teopist piBHSIHb MaTemMatruHO1 ¢izuku / M.O. [lepectiok, B.B. Mapunrens. — K. : JIu6igs, 2001.



—336c¢.
5. Cooonee C.JI. YpapHenus matemarudeckoit ¢pusuku / C.JI. Coboses. — M. : Hayka, 1966. — 444 c.

Oucuunnina: Teopia MMOBIPHOCTEN Ta MaTEMATUUYHA CTaTUCTUKA
Posgin 1. Bunagkosi nogii
§ 1. BigHoCHa YyacToTa BMMAAKOBOI NOAjI, MMOBIPHICTb B AUCKPETHOMY NPOCTOPI eleMEeHTAPHUX NOAiN
§ 2. KnacnyHe o3Ha4eHHs MmosipHOCTI. MoBHa rpyna nogain
§ 3. leomeTpurYHA MMOBIPHICTb
§ 4. CymicHi i HecymicHi nogii. Teopemm goAaBaHHA CYMICHUX i HECYMICHUX Noain
§ 5. 3anexHi i He3anexKHi nogji. Teopemn MHOMKEHHSA 3a/1EeKHUX | HE3aNEXKHMX NOAIN
§ 6. Dopmyna noBHoOI moBipHocTi. Popmyna baieca
Po3gin 2. BunagKoBi BeAIMUMHU
§ 1. 3aranbHe NOHATTA BUMNALKOBOI BEIMYMHM Ta Ti GyHKUi po3noginy
§ 2. MoOHATTA | pO3N0AiN ANCKPETHUX BUNALKOBUX BEJNYNH
§ 3. OCHOBHI AWUCKPETHI po3noainu Ta ix BAacTMBOCTI (BiHOMianbHUN, reOMETPUYHMI Ta NYaCCOHIBCbKMUIA
po3noainu)
§ 4. ABCONOTHO HenepepBHi po3noainmn
§ 5. LWWinbHicTb po3noginy i ii BNacTUBOCTI
§ 6. OCHOBHi abcolOTHO HENEePEpPBHI PO3MNoAinn Ta iX BNaCTUBOCTI (HOPMabHWIA, MOKAa3HUKOBUN,
piBHOMIipHWI po3noainu)
§ 7. Po3nogin AMCKpeTHOro BMNagKoBOro BeKTopa
§ 8. WinbHicTb po3noainy abcontoTHO HeNepepBHOro BUNaAKOBOro BEKTOP a
§ 9. PiBHOMIipHWI | HOPMaIbHMN PO3NOAINMN HA NAOLUMHI
§ 10. YMoBHUI po3nogain
§ 11. Po3nogin oyHKUiM Big BUNAAKOBUX BEANYNH
§ 12. Po3nogin cymu (pisHuLi), 4acTKu i 4OBYTKY ABOX BUNAAKOBUX BEIMUYUH
§ 13. [OHATTA | BNACTMBOCTI MAaTEMATMYHOIO CNOAiIBAaHHA AMCKPETHOI BUNAAKOBOI BENNYMHMU
§ 14. MatemaTun4He cnofiBaHHA 6iHOMiaIbHOrO, rEOMETPUYHOIO Ta MYyaCCOHIBCbKOro po3noainis
§ 15. [oHATTA | BNAaCTUBOCTI AnCNepCii ANCKPETHOI BUNAAKOBOI BEIMUNHMN

§ 16. Aucnepcii biHoMianbHOro, reOMeTPMUUYHOro Ta NyacCOHIBCbKOro po3noainis
§ 17. MatemaTun4He cnofiBaHHA AOBiNbHOI i aBCONOTHO HENEpPepPBHOT BUNAAKOBUX BENUYNH
§ 18. MatemaTun4yHe cnoAiBaHHA i gucnepcia PiBHOMIPHOro, NOKa3HMKOBOrO Ta HOPMAsIbHOrO PO3NOAiNIB
§ 19. MOMEHTM BULLUX NOPAAKIB
§ 20. MoHATTA | BNAaCTUBOCTI YMOBHOIO MaTeMATUYHOIO CNOAIBAHHA
§ 21. MNoHATTA | BNACTMBOCTI KoedilieHTa Kopenauii
Po3gin 3. FpaHun4Hi Teopemu Teopii imosipHocTei
§ 1. HepiBHicTb Yebuiiosa
§ 2. 3aKoH BenuKmx umcen. Teopemu XiHunHa (6e3 goseaeHHs), Yebuwosa, bepHynni, MapkoBsa
§ 3. JlokanbHa Teopema Jlannaca
§ 4. IHTerpanbHa Teopema Jlannaca
§ 5. MNoHATTA | BNAaCTUBOCTI XapaKTEPUCTUYHUX GYHKLN BUNAAKOBUX BENNYMH
§ 6. Teopemu boxHepa-XiHunHa, MapumHkeBuya, Moita (6e3 goBeneHHs)
§ 7. XapaKkTepuCTUYHi GyHKLIT OCHOBHUX po3noainis
§ 8. MNoHATTA | BNAaCTUBOCTI TBIPHUX QYHKLiN BUNAAKOBUX BENNYMH
§ 9. LleHTpasbHa rpaHnYHa Teopema A9 OAHAKOBO PO3MNO4iNeHNX BUNaAKOBUX BE/IMUYUH
§ 10. M'paHK4Hi TeOpemu B cxemi bepHynni
Po3gin 4. EnemeHTH BU6ipKOBOI Teopii
§ 1. MpegmeT Ta OCHOBHI 3a4a4i MaTeEMATUYHOT CTaTUCTUKMU
§ 2. IMOBipHiCHO-CTaTUCTUYHA MOAEeNb
§ 3. Bubipku. EmnipuuHa dyHKLUia po3noainy. BapiaLuiliHnin pag, i cTaTUCTUYHMIA pag, po3noginy BUGipKu
§ 4. Tictorpama i noniroH BUGipKM



§ 5. [paHMYHi Teopemn ana emnipuyHoi PyHKLii po3noainy (6e3 noseaeHHs)
§ 6. TeopeTnyHi Ta BUBIpKOBI MOMEHTHU. 36iXHICTb 32 MMOBIPHICTIO Ta aCMMNATOTUYHA HOPMA/IbHICTb
BNBIPKOBMX MOMEHTIB
§ 7. Po3nogin nopaaKkoBmx CTaTUCTUK
Po3gin 5. OuiHIOBaHHA HEBIAOMMX NapameTpiB po3noainy
§ 1. HeamiweHi Ta yMmOTMBOBAHI OLLIHKMK
§ 2. MoHATTA | BNACTUBOCTI ONTUMAJIbHUX OLLIHOK
§ 3. MNoHaTTa yHKUii npaBgonoaibHocTi, BHECKY BUBiIpKM, PyHKLUiT iHdopmauii. HepiHicTb Pao-Kpamepa
§ 4. EbeKTUBHI OUiHKMK. EKCnoHeHUianbHi mogeni. [locTaTHi cTaTUCTUKK. KpuTepilt dakTopmsadii. Teopema

Pao-bneKkyena-Konmoroposa

§ 5. MoBHi AOCTaTHI CTAaTUCTUKM i PIBHAHHSA He3MiWweHocTi. MeToa MmakcMmanbHOI NpaBaonoAibHOCTI.
MeToa MOMEHTIB

§ 6. IHTepBanbHe OLiHIOBAaHHA HEBIAOMUX NApPaMEeTPIB po3noainy

§ 7. Po3nogain aeaknx GyHKLUiM Big HOPMasbHO PO3NoAiNeHNX BUNaAKOBUX BE/IMYMH. [HTepBasibHi OLiHKM
Ta meToam ix nobyaosu

§ 8. IHTepBanu HaAdiMHOCTI ANA HEBIAOMMX NAapaMeTPiB HOPMasIbHOTo Po3noainy. ACMMATOTUYHUI
iHTepBan HaZiMHOCTI ANA OLHKM HEBIAOMOI MMOBIpPHOCTI nog;i

Po3pgin 6. NepeBipKa cTaTUCTUYHUX rinoTe3

§ 1. 3aranbHi NOHATTA NPO CTaTUCTUYHI FiNOTE3M Ta CTaTUCTUYHI KpuTepii

§ 2. OcHOBHI NpuHUMNK NOBYaA0BKU KpUTEpIiB y3roaxKeHocTi. KpuTepii yarogxkeHocTi npo Burnag byHKuji
po3noainy Konmoroposa, Miseca

§ 3. Kputepii yarogrkeHocTi npo suraag epyHkuii posnoginy MipcoHa

§ 4. Kputepilt He3aneKHoCTi

§ 5. MNepeBipKka napameTpunyHmMX rinotes. Kputepit HelimaHa-MipcoHa

§ 6. KpuTepii 3HauywWoCTi Ta iHTepBasbHe OLiHIOBaHHSA

Nitepatypa

1. ITyraues B.C. Teopus BeposiTHOCTel 1 MatemaTtnieckas cratuctuka / B.C. [Tyraues. — M. : ®usmarnur, 2002. —

410 c.
2. I'mxman U.U. Teopus BeposiTHOCTEW 1 MaTemaTrueckast ctaructuka / .W. I'mxman, A.B. Cxopoxoxa, M.U.

SAnpenxo. — K. :
Bpma mk., 1979. — 408 c.
3. Uuctskos B.11. Kypc Teopun BepostHocteii / B.I1. Ynctsakos. — M. : Hayka, 1982. — 256 c.

Oucumnnnina: Teopia PyHKUiA KOMNAEKCHOT 3MiHHOT

Po3ain 1. KomnneKcHi umcna
§ 1. KomnneKcHi uncna
§ 2. dopmu 3anucy KomnaekcHux uncen: lekaptosa (anrebpaiyHa), TPUrOHOMETPUYHA Ta MOKA3HUKOBA
§ 3. Tonosoris KOMNIEKCHOI N/IOWMHN

Po3gin 2. PyHKUii KOMNNEKCHOT 3MiHHOI
§ 1. OyHKLIT KOMNAEKCHOT 3MiHHOT
§ 2. [paHunus, HenepepBHicTb. AndepeHuinoBaHicTb
§ 3. Ymosu Kowi-PimaHa. AHaniTU4YHi GyHKUIT

Po3gin 3. Teopema Koui. IHTerpan Kowwi
§ 1. IHTerpyBaHHs GYHKLi KOMNAEKCHOI 3MiHHOIT
§ 2. IHTerpanbHi Teopemun Kowi ana oaHo3B A3HOI Ta baraTo3s’s3HOT o6nacTeit
§ 3. IHTerpanbHa popmyna Kowwi

Po3gin 4. Pagu JlopaHa Ta i30/1b0BaHi 0c06auBi Toukun. Teopia AnwKis

§ 1. Pag NlopaHa

§ 2. I30/1bOBaHi 0c06AMBI TOUKM Ta IX KNacudikauia (ycyBHa ocobamnsa TouKa, Notoc, icTOTHO ocobnaunea
TouYKa) HecKkiHueHHO BiaaaneHa i3onboBaHa 0cob/1MBa TOUKa

§ 3. JIMwKn PyHKLUiN, 06YNCNEHHA NNLLKIB

§ 4. 3acTocyBaHHA Teopii MNLWKIB A0 064YMCNeHHs iHTerpanis Bifg PyHKLiN KOMNAEKCHOT 3MiHHOI

Po3gin 5. Teopia Aauwkis



§ 1. InwKn GyHKLUiN, 06UMCNEHHA NNLLIKIB
§ 2. 3acTocyBaHHSA Teopii AULIKIB A0 06UYMCNEHHS iHTerpanis Big GyHKLiN KOMMNNEKCHOT 3MiHHOT
Nitepatypa

1. Teopis ¢ynkIii KommiekcHOi 3MiHHOI. [HTerpansHi neperBopenHs Pyp’e ta Jlammaca / FO.K. Pynascekwuit, [LI1.
Koctpo6iit, 1.B. Yxanceka ta iH. — JIbBiB, 2007.
2. CeeminukoB A.I". Teopust ¢pynkmit kommmekcHoro nepemernoro / A.I'. Cemnukos, A.H. TuxoHoB. — M. :
Hayxka, 1979.
3. JlaBpenseB M.A. Metoas! Teopuu pyHKIMI KOMIUIEKcHOTO iepemenHoro / M.A. JlaBpenseB, b.B.I11labaT. — M. :
Hayxa.



