3MICT

TIEPEAMOBA . ... ottt e 3
Pozaim— . BHIIA QITeOPA........c.ooiiiiiiiii i e eeis eeaeene e 4
1. MaTpHIll Ta 1T HATL HUMHE. .. .. eoveeseeeneeeennteeeanneeanneeeanneeeanneeans 4

§2. BUBHAYHUKH Ta TX BIACTHBOCTI. ...\ vuvnteenneeenteaneeanneeneenneen cennn 6

§3. CUCTEMU JIHIAHUX PIBHIHD ...uvtnttenntiiieeeenteenneenneennneenneans. .9

§4. KOMIITCKCHI UHCTIA .. .uuvtteitteeetee e et e eeine e eeeeeeieeeaneeennsn 15
§5. 3acTocyBaHHS MATPHUYHOTO YUCICHHS B €KOHOMIIT ...cvvveeeveeenenenne. 20
BIIPaBH ... 23

Pozain — Il. Jlinilini npocTropu. BekTopHa anredpa .........................oeeee. 28
§1. 3aranpHi moHATTA. HalmpocTimii fii HaJl BEKTOPAMH .......... ...... 28

§2. CKaIAPHUN JOOYTOK BEKTOPIB ..vvtrrteeennreeanneeennneeennneeannnenns 32

§3. BekTopHMIT TOOYTOK JBOX BEKTOPIB . ..eunvveenreennneanreanneannenns .33

§4. 3MIAHUN TOOYTOK BEKTOPIB .. .vvvenesiriinseeennneeanneeennneeenenss .34

BIIPABH ... 36

Poznin — Ill. AnajgiTH4YHA reoMeTpPisi HA MUIOMIMHI .......coovvvvviiiniiinnnn... 39

§ 1.IIpssMoKyTHa 1 TOJISIPHA CUCTEMU KOOPAMHAT Ta 3B’ SI30K MK HUMHU...39

§2. TIPSIMA HA THTOIIIMHT +.uuvttenteeteeeeteeeeeeeeeeeeeeenaeeneenenns 41
§3. KyT MIXK JBOMA TIPSIMEMHU ....uveeenteeennteeaneeaneeannneeanneeennn. 42
§4. TouKa MEPETUHY JBOX MPSIMUX ..ennnnrreeeennnnneeeenmennnneeeeennnnns .43
§5. BiacTaHb BiJf TOUKH JIO TIPSMOT ...uvvenereenreenseeneenniiianeeannenns. .43
§6. KPHUBI IPYTOTO TOPSIIKY - . vvennreeenneeenteeeateeeareeieneeeaneeannns 44
BIIPABH ... 50
Po3gin — IV. AnamiTH4HA reoMeTpist B MPOCTOPI .........coveeiniiiiinnnnnnn... 55
§1. Pi3HI BUIU PIBHSHD TTTOTIIAHHE . ...uuvsneeenneenneeenneenneennenenneennes 55
§2. Kyt mix miomuHamMu. YMOBH MapanesibHOCTI 1 NePIeHIUKYISIPHOCTI
MJIOMIMH. BiIcTaHb BII TOYKHU JO TIOTIMHAHHI «..'vveenreenneenennnennn. 56
§3. Ilpsma B mpocTopi. KyT Mix IpsSMOIO 1 TUIOUTUHOKO. ... 'evsveeee e 57

391



Ta Tpadiku eeMEHTAPHUX QYHKITIH. ....vvvvieines veeiiieeieannannns. 62
§2. I'panulis Ta HEMEPEPBHICTD PYHKIIIM ...vvveriiiiineeeiieeeineeannn, 68
§3. OCHOBHI THUITH TPAHHUITD .. ..vveennsseeenneeennneeetnneeannseeannseenneeans 71
BIPaBHU ... 75
Pozain — VI. Iloxigna ta nudepenmian GyHKIi ..., 77
§1. IloxigHa pyHKuii B TOULI, 11 TEOMETPUIHHM Ta (HI3UYHUHN 3MICT.
[ToxiHa CYMU, JOOYTKY T YACTKH . . .uvveeereennreeenneennneeennnneennnns 77
§2. TloximHi eneMEHTAPHUX DYHKITIH ...ovviiiieiiiiiiiieeaiieeannenns 80
§3. Tloxinna o6epHeHol QyHKINT Ta PyHKIT, 3aaHOT HESBHO .......... 81
§4. TloximHa QyHKII, 10 3a/1aHa MAPAMETPHUTHO ....oevvveeennreennnn... 81
§5. TIOHATTS PO MOXITHI BUITUX MOPSIIKIB ..nrieenreeeenneeeannennns 82
§6. Jdudepenuian GyHKINT Ta HOro 3aCTOCYBaHHS 1JIs1 HAOJMKEHUX
(0101 (6] (<) 2 . 83
§7. OCHOBHI TeoOpeMH NMPO AUPEPEHIITHOBAHT QYHKIII. . ..cevevveerrerennne. 83
§8. JIOCTHIKEHHST PYHKIIIH .. .vvtnntieeittieie et eeieeeeiiee e enaaneans 88
§9. 3arampHa cxema gociimkeHss ¢yHkiii. [Todynosa rpadikis ......92
§10. 3acTocyBaHHS MOXITHOT B €KOHOMIIIL «.veeuvveeeeneereeeessieeeesnneeesaneenas 94
BIIPaBH ... 98
Pozain —VII. @yHKIIT 6araTboX 3MIHHEX .......oovvveiiiiiiiiiiiiiieeneae, 106
§1. YacturHI moxigHi nepmoro nopsaaky. [loauit qudepenian .....106
§2. YacTHHHI TOXITHI BUITUX TOPSIIIKIB .. vvvennreeeineeanneeeaneeannns 107
§3. Makcumywm i MiHIMyM QYyHKIIIT 6araThbOX 3MIHHHX .................. 108
§4. YMOBHI CKCTPEMYMU ...uuvenreenneennneeneeenneenneenneenneeansannenens 110
§5. 3acTtocyBaHHs (QYHKIIIH OaraTbOX 3MIHHHX B €KOHOMIIL.............. 112
BIPaBU ..o 116
Pozgin— VIII. HeBu3HAYeHI IHTEIPAJIM ...........ooviiiiiiiiiiiiiianens 120
§1. TlepBicHA Ta HEBU3HAYCHUM THTETPAM .+ uvvvveenrreennneeanieneennnns 120

392



§2. TAONHIIS THTETPAIIB .. .uveeteenttenteeeneeenteeteeeeeteenneeeneeannees 121
§3. BracTHBOCTI HEBU3HAYEHOTO THTETPATTY +.'uvveenrrenreennearinneennanns 122
§4. 3amina 3MiHHOT (METO/ Mi/ICTAHOBKH ) B HEBU3HAUEHOMY 1HTErpai.123
§5. Iurerpanu Big neskux QyHKIIHN ,SK1 MICTSITh KBaJpaTHUH TpuwieH.125
§6. IHTETPYBAHHS YACTHHAMU .....''vreeennreeennseeanneeenneeeannneeaeneeens 126
§7. IHTerpyBaHHs HAHUTIPOCTINIMX PAIIOHATBHUX APOOIB.................. 127
§8. Poskmnan parioHanpHOTO Ipo0y HA MPOCTI APOOH, Ta iX
THTETPYBAHHST . .uvveeieteeennreeanneeeenemiiiensssiseesssssneesssssnnsssssnnsssnee s os 130
§9. [nTerpyBaHHsa TPUTOHOMETPUYHUX 1 JESTKUX TPAHCIICHIEHTHUX
1115040 01 % O OO PP PPN PRSPPI 133
§10. [nTerpyBanus qudepeHIiaaTbHIX 01HOMIB Ta JESTKUX
1pPALIIOHATIBHUX AIT€OPATUHUX QYHKIIH +.ovvveeveeiieecsiee e 135
BIIPaBH ..o 136
Pozain — IX. BUBHAYEHI IHTETPAIIM .........oooiiiiiii i, 144
§1. BuzHauenuil inTerpan — K rpaHULS IHTETPAIBHOL CYMH ............ 144
§2. OCHOBHI BJIACTUBOCTI BU3HAYCHOTO THTETPAILY +'vvvernreennnennnnnnns 145
§3. OOuucnenHs Bu3HaueHoro inrerpainy. ®opmyna
HBI0TOHA-JICHOHIIIA. . ... evvee et 147
§4. 3amiHa 3MIHHO1 Y BUSHAUCHOMY THTETPAIL .vveennreeennrreennnannnns 148
§5. IHTerpyBaHHA YaCTUHAMU BU3HAYEHOTO IHTETPAILY ...veenneennennnnns 149
§6. HEBIACHI THTETPAIIH ...uuvteentetaiteeeiee e e e eieeeeieeeerenneenas, 150
§7. 3acTOCYBaHHSI BUZHAUCHOTO THTETPAITY +.uuvveennrreeanneeennneeennnnns 151
§8. [IpocTe 3acTOCYyBaHHS BUBHAUYEHOT'O IHTErPAITy B
CKOHOMILIL «.euetenttetteenteesiteeateesuteeteesueesaseenbeesateeaneesbesareesnesanneenree s 156
BIIPABH ..ooeeiii i e 157
Poznin —X. JAudepeHmiaJbHi PIBHAHHS .........oooviiiiiiiiiiiiiieeneennann, 162
§1. OCHOBHI MOHSTTS TA BUZHAUCHHST . ...eeunrreeenneeeanneeannneeennneennns 162
§2. JudepeHiianbHi pIBHAHHS TEPIIOTO TOPSIIKY «.vvvveennreennnnnnnnns 165
§3. JludepeniianbHi piBHIHHS BUITAX TOPSJIKIB, SIKi

JOTYCKAIOTh MOHMKEHHS TIOPSIAKY  veevevveeeeivieeeseeennneeannns..... 169

393



§4. EnemenTu 3aranpHoi Teopii THIHHUX qU(epeHLiaTbHIX PIBHAHB...172
§5. JliniifHi ogHOPiAHI AUQEepeHLiaabHl PIBHSIHHS 3 MOCTIHHUMHU
KOCPIIIEHTAMY ©vvvvvvseeneteeteeette e eeeeeneeeaneeeaaeeaaneenn oens 174
§6. JliniitHi HeOAHOPIIHI AU(EPEHIIiaabHI PIBHIHHS 3 MOCTIHHUMH
KoedillieHTaMH 3 MPABOI0 YACTUHOIO CIICIIaIbHOTO BUAY ............ 176
§7. EneKTpoMarHiTHI KOJUBAHHS B KOHTYPI ..eeevvveererirrereniieneesnsneesssnnns 182

§8. 3acrocyBaHHs anapary audepeHIialbHUX pIBHSIHb B €KOHOMIM] ....183

BIIPaBU ..o 187
Pozmim — X1 PSIIH ... e 194
§1. OCHOBHI MOHSATTS 1 BUZHAYCHHS . ..vvvveennrenreenneenneanneennnsnennns 194
SRS 17 (o (o) : 11803 11 QU P 195
§3. Crenenesi psau .Paniyc Ta iHTepBai 301)KHOCTI CTEIEHEBOTO
J03; 01132 201
§4. Posxman pynkiii B psau Telaopai MakiaopeHa ...........o.eee...e. 204
§5. 3acToCyBaHHS CTETICHEBUX PSAIIB JIs HAOIMKEHUX 00UHCIIeHb....206
§6. PAIH DYP € cvvviiiiiiiii it 208
BIIPaBH ... e 218
Pozpin — XII. KpaTHi Ta KpUBOJIIHIAHI IHTEIPATIM .....oocvvveivieic e, 226
§1. TTOABIAHUM THTETPAIL ..vveeuvreeereeerreeaireeeieeenseeensseessseeesnseennssneesnsesenns 226
§2. 3amiHa 3MIHHUX B MOABIAHOMY THTETPAML...ceeuurrrnmrrernneesnreerneeennns 229
§3. TIOTPIMHHMI THTETPAM ..eecuvveeeeiirieeeeiieeeeeireeeeetaeeeesrsreesesnseeeesnsneessnes 234
§4. KPUBOTTHIMHUI THTETPA ...evvveeeivieeeeiieeeenireesessseeessnsneasssnneeessnes 239
§5. DOPMYIA I'PIHA oottt 244
§6. TIOBEPXHEBUM THTETPAI ...veeeeuerreeeerreeeeereeeeesseeeesassseesssssenessssnessnnes 246
BIIPABH ..ottt 249
Pozpin — XIII. EJJeMeHTH TeOPIT OIS ......ooevivvvieeiiiiee it 256
§1. CKATSPHE TTOTIE ..uvvvreeeeeiirireeeeeeeirreeeeeeeestrrereeesssssreeeeeessssneensesssnnns 256
N 215376 1 0] o) (S0 1 (011 (ST PP PPRPPPOP 258
BIIPABH ...t 267

394



Po3nis — XIV. OnepamiiHe YHCTEHHS ........coovviiiiiieiiieasiieeesiieessteeessseesnseesssneens 269

§1. TlepeTBOPEHHS JIATIIIACA ......coeeviieeeiiiie et 269
§2. udepenuitoBanHs 300pakeHb. 300paKEHHS MOXITHUX ............... 273
§3. JlomoMixkHE pIBHSHHS (PIBHSHHS B 300pakKeHHSX ) IS JIIHITHOTO
nrdepeHItiaabHOro PIBHAHHS 3 TOCTIMHUMH KOS(IIIEHTAMM ....... 275
§4. Teopema mpo 3ropTKy Ta IHTETPAT J{F0AMEIS .....veovvvvieiiieeiiienee. 277
§5. 3acrocyBaHHs OmepaIlifHOTO YUCICHHS JJI PO3B’ I3yBaHHS
nudepeHiiaTbHIX PIBHSAHB, SIKI OMMUCYIOTH KOJIMBHI MPOIIECH .....280

§6. Po3paxyHOK nepexiiHuX SIBUIL, BUKIUKAHUX PO3MUKAHHSIM Ta

BAMUKAHHSAM BUMUBKAUR ...vvveeeeeeeervrreeeeannrsreeeeeennssnneeesessnsnnneesesans 281

BIIPABH ....eviiiiiiee e 283

Pozain — XV. Teopist HMOBIPHOCTEM ...........cccoevvviiiiiiiiie i 288
§1. BumamkoBi MOMIT Ta J1T HAT HUMHE .......ccccvveeeeeeeeeiirineeeeesassnenseenans 288

§2. NmoipHicTh mozii. Knacuyna Ta cratucTnyHa HMOBIPHICTS ......290
§3. ENeMEHTH KOMOTHATOPHKH .....ccceuvveeeeerreeearreeeenassrnesssssneessnsneessnes 293
§4. T'€OMETPUUHT HEPIBHOCTI «.vveeenerreeernereeeaserreeennneeeessnsreeessnneessnsneeens 295

§5. Teopemu mogaBaHHS HMOBIPHOCTEHM HECYMICHUX Ta CYMICHHX

§6. YMoOBHa HMOBIpHICTb. T€OpEMH MHOKEHHS HE3AJIEKHUX 1
BATEIKHUX TIOTIH .ovvonviiriiieiieienie ettt 297

§7. ®opmyna noBHOi iiMoBipHOCTI. IMoBIpHOCTI rinoTe3. [loBTOpHI

BurpoOoByBanHs: Gpopmynu bepnymi, Jlannaca, [lyaccona ........ 300
§8. Bunaakosi BenuduHU. DYHKIIIST POSTOTIITY ..evvvevvreerireearireenieenns 307
§9. 3akoHU pO3NOAUTY AUCKPETHUX BUMAJKOBUX BEJIUUUH ............... 309

§10. I'yctHa po3noiyTy WMOBIPHOCTI HENEPEPBHOT

BUITATKOBOT BEITHUMHU ...ccuuvveenrreeneeennureenseeessnesssnnessnesssneesssens 313
§11. YncnoBi XapaKTEPUCTUKU BUTIATKOBUX BETTUUMH .......eeernveernneenn, 315
§12. I[NouatkoBi 1 IeHTpaJIbHI MOMEHTH. MoJia 1 MefTiaHa .................. 321
§13. 3aKoHM pO3NOALTY HENEPEPBHUX BUMAJAKOBUX BEJIUUUH ............ 323

395



§1. Bapiariitai psaau ta ix rpadiune 300paxenss. Emnipuuna

DYHKITIS POBIIOIIIITY tovvvreeeerveeearrreeenssseeesssseeesessssesessssnessssssessssnens 347
§2. OriHKa HEBIJIOMUX MMapaMeTpiB 3a BUOIpKkoro. OOTpyHTOBaHICTh

1 HEBMIIIEHICTD OIITHOK .euvveureeneeeenreeeeenureenseessseesneessessnseessessnneenes 354
§3. IlouaTkoBi 1 IEHTPaJIbHI MOMEHTH. ACUMETPIs 1 EKCIIEC ............... 355
§4. 3HaxOKEHHs CTATUCTUYHUX MMapaMeTPiB HOPMAJILHOTO PO3MOILTY.

[ToOGynoBa iHTEpBaJiB HAAIMHOCTI JJIs1 MATEMAaTUYHOTO CIO/11BAHHS

10117 (0 1 (5] 0103 | EE PRSP 356

§5. IlepeBipKa CTATUCTUUHUX TITOTESR..ccuuvveeererreeerereeeeanreesenreeesnnneens 357
§6. EnemenTu xopensiiitHoro ananizy. PIBHsSHHS JiHIT perpecii ....... 362
BIIPABH ....oviiiiiiie et 364
Po3misr — XVII. MeTOAM OITHMIBAIIIT .....covvvveieeieriiecieire e e ee s e e st e e e neesneeeennnes 366
§1. OCHOBHU JTHIAHOTO TIPOTPAMYBAHHS ...cevvveennrreenereeesnereesireesieeesneens 367
§2. YwuciioBl METOAM MOUIYKY EKCTPEMYMY DYHKIIT «vvovvvverireeeieeenieess 380
BIIPABH ....oviiiiiiieeeeeeee e 381

DA 103125 & 24 % SRR P O PPPPPPRRRR 383
CHIHCOK BUKOPUCTAHOL JUTEPATYPH ..eennveenreeaereesureessnnneesneesnnneesnneeesns 389
BIMICT ettt ettt ettt ettt ettt et e st et e sb e e bt enbae e s hn e b e arn e r e 391

396





