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1. OPTAHIBALIIITHO-METOIMYHUI PO3 LT
1.1 3aranpHi MOI0KEHHS

B ymoBax 1HTEHCHMBHOTO 3pOCTaHHs OOCSTIB HAYKOBOI 1 HAYKOBO-TEXHIYHOI
iHpopMaIlii, MBUIKO3MIHHOCTI i OHOBJICHHS CUCTEMH HAYKOBUX 3HaHb BHHHKAE
notpedba B SKICHO HOBIM TEOPETHUHIN MiATOTOBII BHCOKOKBai(hikoBaHUX (paxiB-
1B, 3/JaTHUX /10 CAMOCTIMHOI TBOPUYOI pOOOTH, BIPOBAIKEHHS Y BUPOOHUIITBO Ha-
YKOMICTKUX TE€XHOJIOT'1H 1 IPUCTOCYBaHHS 10 YMOB PUHKOBUX BIHOCHUH.

3HaHHA METOOJIOTIi, Teopli, TEXHIKM, METOIIB 1 oOprasizaimii HayKOBO-
JIOCITITHOT JISTBHOCTI JJOTIOMOKE CTYIEHTaM JIETKO BKJIFOUATUCA Y npodeciiiny i-
SJIBHICTh, BTUIFOBATH HAYKOB1 3HAHHS Y MPAKTUYHY IUIOLUIUHY, CIPUSITUME PO3BUT-
Ky palioHaJIbHOTO TBOPYOI'O MUCIJICHHS.

OTxe, IIUPOKe 3aTy4YEeHHs CTYACHTIB 10 HAYKOBO-AOCIIAHOI poOOTH, 30ara-
YEHHs IXHIX 3HaHb HOBUMHU HayKOBHMH JaHHUMH, PO3BUTOK 3/1I0HOCTEHN 10 TBOPYO-
o MHUCJIEHHS, HAYKOBOT'O aHaJlI3y SIBHIL, MPOLECIB € MPUHUMUIIOBO AKTYAJIbHUM 1
BaYKJIMBHUM.

1.2 MeTa BUKIagaHHs JUCIUILIIIHA

Mera 1 3aBIaHHS JUCHUILIIHA € O3HAWOMIICHHS CTYICHTIB 3 OCHOBaMH Ma-
TEMaTUYHOTO amapary, HeoOX1THUMU JJIsI PO3B’A3aHHS TEOPETUYHUX 1 MPAKTUYHUX
TEXHIKO-€KOHOMIYHHMX 3aJ1a4; PO3BUHEHHSI JIOTIYHOTO Ta aJITOPUTMIYHOTO MHCIICH-
HSI; M1JBUIICHHS 3arajiIbHOTO PiBHS MaTeMaTU4YHOI KyJIbTYPH; BMIHHS CAMOCTIHHO
MPaIffOBaTH 3 HABYAIHHOKO 1 HAYKOBOK MAaTEMAaTHYHOIO JIITEPATYPOIO Ta 3aCTOCY-
BaHHS 3HaHb NPH PO3B’SA3aHHI MaTEMaTUIHO (popMaTi30BaHMX 3a7ad 3a CIeIialb-
HICTIO.

1.3 3agayi BUBYEHHS IUCIMIUIIHM 1 OCHOBHI BUMOTH JI0 PiBHS 3aCBOEHHS
3MICTY QUCIUTLIIHU
B 3aranbHOMY Kypci BUBYAIOTHCS €JIEMEHTH BHUIIIOT MAaT€MaTUKU.
OTtxe, rnmuOOKe BUBUEHHS LIOTO LUKy JUCLUUIUTIHA JacTh 3MOry (axis-
1IEB1 BCTYNUTHU B iH(OpMalLliliHe CYyCIUILCTBO, JOMOMOKE 3100 yBaTH HOBI 3HAHHS.

1.4 Tlepenik AMCIMILTIH, HEOOXITHUX JJIS BUBYCHHSI IAHO1 AUCIUILTIHU

Hapuanpna nucnurutina "anarebpa" € CKIAO0BOIO IUKIY MPUPOJHUYO-
HAyKOBOi MIATOTOBKM (PaxiBIiB 3 TPAHCIIOPTY.



3aBAsSKA IIbOMY CTYJICHTH MalOTh MOXKJIMBICTh IHTETPYBaTH Ta HAKOMUYIYyBa-
TH 1H(OpMaIIito 3 PI3HUX KYpPCIB Ta YCHIIIHO BUKOPHUCTOBYBATH ii 1111 Yac HaBYaH-
HA 1 OJAJIBIION JISITIHHOCTI.

1.5 Micue nucuuriing B mpodeciiiHiil mAroToBI crerianicTa

“ Buma Marematuka ~ BITHOCHTBCS JO ITUKIY TUCIUILUIIH MPUPOIHUYO-
HayKOBOi IMIJATOTOBKH OaKajiaBpiB.

Le#t xkypc nepeaye 10 KypciB AUCIUIUTIH [IUKITY MPUPOJIHUYO] Ta 3arajibHoe-
KOHOMIYHO1 MiAroToBKH: «CTatucTuuHui aHami3», «Buma marematuka», «Eko-
HOMIYHA Teopisi», «MaremMaTuyHe MporpaMmyBaHHs», a TAKOXK JUCHUIUIIH 3 [UKITY
npodeciitHOl MATOTOBKH.



2. PO3KJIA/l HABYAJIBHUX I'OJAWH

Po3no/ir HaBYaIpbHUX TOAMH AUCHUAIUTIHY “Bumia marematuka > 3a OCHOB-
HUMHU BUJaMH HaBYAJILHUX 3aHITH HaBeaeHo B Ta0m. 2.1.

Tabmuws 2.1 - Po3kiiag HaBYaJIbHUX F'OJMH JACHUILUIIHY “Buina Marematuka
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Buau HaBYAIbHHUX Bcroro Cemectp | Cemectp | Cemectp
1 2 3
3aHATH T'ogun | Kpenuris
ECTS
3arajpHUM 00CAT JMCIIUILII-
HHU 414 12 121 107 97
1. AyauTOpH1 3aHSTTS 204 68 68 68
3 HUX:
1.1 Jesui 102 34 34 34
1.2. TlpakTuuHi 3aHATTS
102 34 34 34
2. CamocriitHa po6oTa 114 46 39 29
3 HUX:
2.1. IligrotoBka a0 aynu- 90 30 30 30
TOPHHX 3aHSTh
2.2. BukoHaHHS 1HAUBITY-
aJbHUX JOMAIIHIX 3aBJIaHb 38 16 11 11
3. KoHTpoabHi 3ax01u 96 12 32 32 32
ICIIUT 1CIIUT 1CIIUT

3. TEMATUYHUU IIJIAH
3.1 Jlekuiiini 3austts (1-i cemectp)
Tema 1 3MicT nekiiil quciumuiigy “‘Buma marematuka ~ HaBeleHil B a0 3.1.




Tabmuis 3.1 — Temu 1 3MICT NEKIIN

HazBa Tremu T1a 1i 3MICT

Oocsr ca-

MOCTIHHOT
poboTtu,

aK. ToauH

1. Enemenmu niniiinoi ma eéekmopuoi anzeopu

Bu3HaYHUKH JPYTrOro Ta TPEThOro MOPSIKY, iX BIaCTUBOC-
T1, o0uncneHHs. Minop ta anredbpudne gomnoBHeHHs. [ToHAT-
TS IPO BU3HAYHUK N-TO MOPAIKY. BuKoprcTaHHS BU3HAYHU-
KiB JI7I51 pO3B’SI3aHHSI CUCTEM JIIHIMHUX Pi1BHSIHB. DopMynu
Kpamepa.

Matpuii Ta iX BUM, All HaJA MaTpulsaMU. Panr matpuu,
o0epHeHa MaTpullsl. BukopuctanHs MaTpHIlb AJ1s JOCII-
JDKEHHS Ta PO3B’s3yBaHHS CUCTEM JIIHIMHUX pIBHAHb. MeTo-
i ["aycca Ta 0OEpHEHOT MaTpHIL.

Bekropu. OcHoBHi nousTTs. JIiH1HHI onepaliii HaJ BEKTO-
pamu. [Ipoekiris BekTopa Ha Bichk. JIIHITHO-HE3aIeKH1 BEK-
Topu. bazuc, po3kinananns BekTopy 3a 6azucom. JlekapTiB
6a3uc. Moynb Ta HanpsiIMHI KOCUHYCH BekTopa. JIiHiitH1
orepailii HaJl BEKTOpaMU B CUCTEM1 KOOPJAUHAT.

CkansipHuii, BEKTOPHUI Ta MIIIAHUN T100YTOK BEKTOPIB, iX
BJIACTUBOCTI T4 BUKOPUCTAHHS MPU PO3B’SI3yBaHH1 AESKUX
3aj1a4.

Biacranb Mixk 1Boma Toukamu. [1ofin Bijipi3Ka B 3aJJaHOMY
BIJHOILIEHH].

1I. Enemenmu ananimuunoi ceomempii

Jliniga Ta 1i piBHsAHHA. Pi3H1 BUIU piBHSHB IPSAMOI HA ILIO-
IUHI. 3arajabHe PIBHSIHHS NPSIMOi Ta HOTO OKpeMi BUTIAIKU.
Kyt mix nBomMa mpsMumu. YMOBa NEPICHAUKYJISIPHOCTI Ta
napajieIbHOCT1 ABOX MPSIMUX.

Kpusi npyroro nopsanky. Kono. Kanoniuni popmu piBHSIHB
eninca, rinepoosiy, napadoJiu, Ta JOCTIKEHHS iX TeOMETpH-
YHUX BIIACTUBOCTEM.

[MonsipHi Koopaunatu. [lonspHi piBHsHHS miHii. [TapameT-
pPUYHI PIBHSHHS JiHIT

PiBHSHHS TIJIOMIMHY, IO TPOXOAUTH Yepe3 3aJjaHy TOUKY
MEePIEHANKYJISIPHO JI0 33JIaHOTO BEKTOpa. 3arajibHe PiBHSIH-
HSI TUIONIMHU Ta HOTO OKPEM1 BUTIAJKH.




Ne OO6¢sr O6c¢sr ca-
- | Ha3Ba Temu Ta i 3MicT ak.r0- | poboTi.
1L OUH aK. TOOUH

KaHoniuHe Ta mapameTpudHe PiBHSHHS MPSIMOi B IPOCTO-
1. PIBHSIHHS TIpsIMO1, TIT0 MPOXOUTH Yepe3 JBi 3a/1aH1 TOY-
i 1 2
9 |xn. KyT Mix muionmHaMu, TpsIMUMEF, TIPSIMOTO 1 TUTOIITUHOTO.
[ToBepxHi apyroro nopsaky. Kanoniudi ¢opmu piBHSIHB
OCHOBHHX MOBEPXOHb APYTroro nopsaky. JociiakeHHs mo-
BEPXOHb METOJOM CIYHUX TUIOUIUH. 1 1
10
3.1.2 IlpakTtu4H1 3aHATTS
Tabnuis 3.2 — TeMu 1 3MICT IPAKTUYHUX 3aHITH MOAYJIIO 1
Ne Ob6csr Obcsr ca-
I o . JICKITIi MOCTIHHOT
- | Ha3Ba Temu Ta i 3MicT ak.ro- | poboTi.
IL. OUH aK. TOOUH
BusHauHuKy, iX BIACTUBOCTI, OOYMCIIEHHS, 3aCTOCYBaHHSI ) 1
1 | no po3B’s13amHA cHCTeM anreOpaidHuX MiHIHHUX PiBHAHB
(CAJIP).
2 | Marpuuy, aii Hax MmaTpuismu. O6epHena matpuis. Bukopu- 2 1
CTaHHS MaTPUIlh IS JOCIIKEHHS Ta po3B’s3yBanHss CAJIP.
Meronu ['ayca Ta 06epHEeHOT MaTpHIIi.
Bekropu. Criocobwm ix 3aBmanHs. JIiHiiHI omepairii Haa Be-
3 | kropamu. CKalsspHUN, BEKTOPHHIA Ta MillIaHU# T00yTOK BEK- 4 1
TOPIB Ta iX MPAKTUYHE 3aCTOCYBAHHS.
JIinis Ta ii piBHsAHHS. [IpsiMa niHIA Ha TUIOLIUHI. 1
4 2
5 | Kpusi apyroro nmopsiaky: koo, emrc, rinepooia, mapadorna. 2 1
1 1
6 | Kpusi B onspHiii cuCTEMi KOOPAMHAT Ta MApaMETPUYHO 3a-
JTaHl. 2
[Ipsima ¥ TuIoHMHA Y TPUBUMIPHOMY MPOCTOPI. 1
8 o . .
KanoHiuHI TOBEpXHI IPYroro MOPSAIKY Ta X MO0y 10Ba Me- 2 1

TOAOM CIYHUX IUIOIIHH.

3.2 Mopyis 2

3.2.1 Jlexuiini 3aHATTA




Tabmuis 3.4 — Temu 1 3MICT JEKIIIA MOTYJITEO 2

Ne

II. II.

HasBa temu Ta 1i 3MICT

O6csar
JIEKIIIH,
ak.

TOOWH

II1. Bcmyn 00 mamemamuuno2o anaiizy

Ornsan BiIOMUX TOHSTH 3 MAaTEMAaTHYHOTO aHATI3y: MHO-
KUHU, MHOKWHH JTIACHUX YHUCEI, MOIYJIb IACHOTO YHCIIA,
dbyHKIIS Ta crocoOu i1 3aBHaHHs, JesSKi Kiacu (PYHKITIH,
eJIeMEeHTapH1 (PyHKIII.

HeckinyeHHO MaJi 1 HECKIHYEHHO BEJUKI BeTuYuHU ((Dy-
HKITi1) Ta X BJACTHUBOCTI.

['panuns @yskiii B Touii. Teopema npo 38’5130k GyHKIIIT
3 1i rpanunero. BractuBocti rpanuilb GyHKIn. ['panutis
byHK1Ii Ha HeCKiHYeHHOCTi. OJJHOCTOPOHHI rpaHuIll GyH-
Kiiil. BmactuBocTti QPyHKIIIH, sSIKI MAIOTh TPAHUIIIO B TOYII.

[TopiBHSAHHS HECKIHUEHHO ManuX QyHKU1A. [Tepiia Bax-
nuBa rpanuus. Harypanbni naropudmu. Ipyra Baxiusa
TpaHMIIA.

HenepepsHicth ¢pyHKii B Toulll. Touku po3puBy QyHKIIIi
Ta ix BuAW. BrnactuBocTi PyHKI1M HENEPEPBHUX B TOYIII.
@DyHKIIs HEMepepBHA Ha BIAPI3KY Ta i1 BIACTUBOCTI.

1V. Tugpepenuyianvne uucnenna ynkuyii
OOHIE€T 3MIHHOT

3amaui, sIKi MPUBOJATH J0 MOHATTS noxiaHoi. [ToxinHa
MPaBUJIO 3HAXOKEeHHsI moxiaHoi. OCHOBHI mpaBuiia Ta ¢o-
pmynu qudepeHItitoBaHHS (OTJIsIT MKUTBHOTO Kypcy). Hes-
BHa (pyHKIIis Ta 11 AudepeniitoBanns. Jlaropudmiune nu-
bepeHIiitoBaHHs.

HudepenuitoBanHss 00EpHEHUX Ta 0OEPHEHUX TPUTOHOME-
TpuuHuX QyHKUiN. ['inepOoniuni QyHKIIT Ta IX MOX1IHI.

[Toximna Bummx nopsiakis. [lapamerpuune 3aBnanus ¢y-
HKI1 Ta ii nudepeHIiitoBaHHs.

HudepenmiioBanicts GyHkii. Judepeniian pyHkIii,
HOT0 BIIACTUBOCTI, TEOMETPUYHUI 3MICT Ta BUKOPUCTAHHSI
B HAOMMKeHUX o0unciaeHHs X. Audepeniiany BUIUX MO-




Ne O6csr
i | g N Obesr | camoc-
a3Ba TeMH Ta ii 3MICT nexuifi, | Tifirol
aK. poboru,
TOOWH aK. ro-
i
psaxie. [uBapiantHicTs hopmu audepentiany 1™ mopsa-
KY.
[Ipasuio JlomiTans Ta oro 3acTOCYBaHHS IO PO3KPHUTTS
HEBU3HAYECHOCTEU.
10 1 2
V. [ocnioxcennsa pyukuii 3a 00nomo2o10 noxionoi
YMoBU 3pocTaHHsl Ta cnagaHHs QyHkIii. ExcrpemanbHi
Touku. HeoOxiqH1 Ta AOCTaTHI YMOBHU ICHYBaHHSI €KCTpe-
11 | Mymy dbyHKIii. 3HaXOHKEHHS HAMOUTBIIIOrO 1 HAWMEHIIIOTO 5 1
3Ha4Y€Hb (PYHKIIII.
OnyKJicTh 1 TOTHYTICTh KpUBUX. TOUYKM NepeTuny. AcH-
MIITOTH KPUBUX. 3arajibHa cxema JAOCTIHKeHHs (PYHKITIT Ta
12 noOyzoBa ii rpadika.
2 1
KommiekcHi uncna, ix pizsi popmu. Jii Haag KOMILIEKC-
13 | humu uncaamu. ®opmyna Eiinepa.
1 1




3.2.2 IlpakTu4H1 3aHATTSI

Ta6muig 3.5 — TeMu 1 3MICT TPAKTUYHUX 3aHATH MOJIYJIIO 2

Ne OO6csar
n | g wer . Ob6car | camoc-
a3Ba TeMH Ta ii 3MICT jexuifi, | TiiiHoi
1. aK. pobo-
TOOWH TH, aK.
TOOWH
1 Orsan enemenTapHuX (QyHKIIIHN Ta iX BIacTUBOCTI. be3mno- ) 1
cepeiHe 00YMCIIEHHS TPaHULb.
2 OOuuCcIeHHs rPaHUllb 3a JOIMOMOI0I0 €KBIBAJICHTHUX He- 2 1
CKIHYEHHO MaJMX. Mepiia Ta Apyra BaKJIUB1 TPaHMUIII.
3 HenepepBHicTh (yHKIIIT B TOUIl Ta HA IHTEPBAJIIL. 2 1
4 JudepenuiroBanus QyHKIIM. 3 1
5 Hudepeniian ¢pyHKIlii Ta HOTO 3aCTOCYBaHHS.
6 [IpaBumno JlomiTans Ta ix 3acTOCyBaHHS. 2 1
7 HocmimkeHHs: QyHKITIH 32 JOMIOMOTOO TIEPIIOi Ta APyroi
noxigHoi. Acumnrotu. [To6ynoBa rpadikiB QpyHKITIH. 2 1
8 : - N
3agayvi Ha HAHOLIBIIE Ta HAWMEHIIIE 3HaYeHHs (QyHKIIIi. ) 1
9 KommekcHi uncna, ix pizHi popmu. Jlii Hag KOMILIIEKC-
HUMH YHUCIIAMHU.
2 1

10




3.3 Moayns 3

3.3.1 Jlexiiiiai 3aHATTA

Ta6mur 3.7 — TeMu 1 3MICT JIEKITIH MO0 3

— Ob6csr
o . . cAr )
- | Ha3Ba Temu Ta ii 3micT ok | camoc-
- | itimoi
E‘K—‘ pobotu,
—_ aK. ro-
ro- HH
| A
VI. Inmezpanvne uucnenns yynkuii 0OHiei 3mMiHHOT
[ToHsTTS TMEpBICHOI Ta HEBU3HAYEHOI'O IHTErpaja, Moro
1 | BnactuBocTi. OCHOBHI BJIACTUBOCTI HEBU3HAYECHOIO 1HTErpa- | 9 1
na. TaGnauis OCHOBHUX 1HTETPAIIB.
Meron 3amiHU 3MIHHOT Y HEBU3HAYEHOMY 1HTETpasi.
IaTerpyBaHHs BMpa3iB, AKi MiCTATH KBajApaTHUH TppoxumeH | 1 1
B 3HAMEHHUKY 1
[HTErpyBaHHs YacTHHAMMU.
. : : . 1
Jlesiki BIZOMOCTI 3 anreOpu OaratowieHiB Ta palloHaIbHUX 1
5 | 1po0iB. Po3knaa mpaBUIbHOTO PaIllOHAIBHOTO JpO0Yy HY 1
CyMy eJIeMEHTapHUX JAPOOiB. 1
[HTerpyBaHHs palioHaTIbHUX APOOIB.
[HTETpYBaHHS TPUTOHOMETPUYHUX BUPA3iB 1
[HTerpyBanHss (yHKUIA pAliOHATBHO BHPAXKEHUX Yepe3
TPUTOHOMETPUYHI QYHKIIIT 1 1
[HTerpyBaHHA NESKUX IppalioHaTbHOCTEH. [HTerpanu, o
g | «He OepyThCS. 1 1
Busnauenuii iHTerpan sk rpaHUIld 1IHTETPATBHOI CyMH, TE€O-
peMa iCHyBaHHS, BJIACTUBOCTI, TCOMETPUYHHUMA Ta (pi3MUHUN 1
10 | 3micr.
[ToxinHa Bi BU3HAYEHOTO 1HTETrpaly MO 3MIHHIM BEpXHIN 1
Mmexi. @opmyna Hetotona-JlelOHima. 3amMina 3MiHHOT Ta 1H-
1 TErpyBaHHs YaCTUHAMHU Y BUZHAUYECHOMY 1HTETpai. 1 1
Ha6mxeni o6unciieHHs Bu3HaueHuXx inrerpaiis. ®opmy-
JIU IPSIMOKYTHHKIB, Tpanelii, CuMIcoHa.
12 3acTocyBaHHS BU3HAYEHOTO 1HTErpaiy /sl OOYMCICHHS
IO TUIOCKHUX (PIryp B IEKapTOBUX 1 MOJISIPHUX KOOPAUHA- 1

Tax, JOBXKMHA AYTH IUIOCKOT KPUBOi, 00’ €My Ta IUIOIII MOBe-
pxHi o0epTaHHs. [lesiKi 3acTOCYBaHHS BU3HAUYEHOTO 1HTETpa-

11




Ne Q6- O06car
I . . cAr
- | Ha3Ba Temu Ta ii 3micT ok | camoc-
E‘K—’ pobotu,
- aK. To-
ro- HH
| A
7a B GI3UYHMX 33/1a4ax.
13
. . . . 2
HesnacHi iHTerpanu 3 HECKIHUCHHUMU MEXaMH TaBiJl Ha-
ommxeHnx QyHkIii. 301kHi Ta po30ikHI iHTerpanu. O3HaKu
301)KHOCTI Ta p0o301’KHOCTI HEBIACHUX IHTErPAJIIB
14
1
3.3.2 IIpakTuyHi 3aHATTSA
Tabmums 3.8 — Temu 1 3MicT TPaKTUYHUX 3aHATH MOAYJIIO 3
Ne OGesr
. caMocC-
L. - | camoc-
Hasga temu Ta ii 3micT Obearne- | 2o
1. KU pobotu,
aK. roauH aK. TO-
H
1 Tabnuus iHTerpanis. Meroa 0e3mocepeiHbOr0 IHTETPY- 2 1
BaHHSI, 3aMiHa 3MIHHOI Ta IHTErPYBAHHS YaCTUHAMMU 1
2 Metoj 3aMiHM 3MIHHOI Y HEBU3HAYEHOMY 1HTErpaIi. 1
[HTerpyBaHHs BUpa3iB, sIKI MICTSTh KBaJIpaTHUI TpUUJIEH 1 1
3 y 3HAMEHHHUKY.
1
[HTerpyBaHHs YacTUHAMU. 1
Po3knag mpaBUIBHOTO palllOHAIBHOTO Jpo0y HY CyMmy 1 1
eJIeMEHTapHUX JPOOiB.
[HTerpyBaHHs palioHAIbHUX APOOIB.
[HTEerpyBaHHS TPUTOHOMETPUYHHUX BUPa3iB 9 1
[aTerpyBanHs QyHKIIHN pallioHATFHO BUPAKEHUX Yepes
TPUTOHOMETPUUHI (DYHKIIII. 1 1
9 | IurerpyBaHHs HeSKUX ipaliOHaNIbHOCTEIA.
10 ®dopmyna Herorona-JleiOnina. [aTerpyBanHs yacTUHaAMU 1
Ta 3aMiHa 3MIHHOI Y BU3HAYEHOMY 1HTErpaJIi.
11| Ieomerpuune 3acToCyBaHHS BU3HAYCHOTO iHTErpaa. 4

12




HazBa tremu Ta 1i 3MICT

Oocsr ne-
KIIH
aK. TOJIMH

O6csr
caMoc-
TiiiHOI
poboru,
aK. ro-

12

13

Jlesiki (hi3uuH1 3aCTOCYBaHHS BU3HAUEHOTO 1HTErpaa.

HesnacHi iHTerpasy.

3.4 Monyns 4

3.4.1 Jlekiiiid1 3aHATTSA

Tabmums 3.10 — Temn 1 3micT ek Moy 4

II. II.

HasBa tremu Ta 1i 3MICT

Oo6csr

QOocsr ca-

JIEKILH,
aK.
COMH

MOCTIHHOT
poboru,
aK. TOIMH

VIII. 3euuaitni oughepenuianvhi pienanmnsn

B1JIOKPEMITIFOBAaHUMHU 3MIHHUMH.

OpHopiaHi Ta JMiHINHI AUQEpEeHITIaTbHI PIBHIHHS MEPIIIO-
ro nopsaky. PiBusuus bepuymi. Jleski 3acTocyBaHHS AH-
dbepeHItiaTbHUX PIBHIHB TIEPIIOTO TMOPSIIKY.

HudepeniianbHi pIBHSIHHS IPYTOT0 Ta BUIIUX MOPSIIKIB:
OCHOBHI MOHATTA Ta 03HauYeHHs, 3a1a4a Komi. udepenii-
aJIbH1 PIBHSAHHS APYTroOro MoOpsiaKy, sKi MPUITYCKalOTh 3HU-
YKEHHS MOPSIIIKY.

Jliniiini qudepeHuiaibHl PiBHSHHS IPYroro Ta BULIUX
MOPSAKIB: OCHOBHI O3HAUYEHHS Ta MOHATTSA. JIiHIMHI OJTHO-
piaHi nudepeHItiaabHi pIBHSIHHS IPYTroro MopsIKy, Biac-
THUBOCTI HOTO PO3B’SI3KIB, TEOpEMA PO CTPYKTYPY 3araib-
HOTO po3B’s13Ky. JIiHIlHI OTHOPIIHI PIBHSHHS IPYrOro Mo-
PAAKY 13 cTadMMH KoedilieHTaMu.

HudepenuianbHi piBHSIHHS NEPIIOrO MOPSAKY: 3arajibHI
TMOHSTTS Ta O3HAYCHHS, 3a7a4a Ko, reOMeTpHYHMN 3MICT | 1
nudepeHIiaasHoro piBHSHHS. J(udepeHiianbai piBHSIHHS 3
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Ne O6csar | O6esr ca-
Lo | g - JMEKIIH, | MOCTIHHOL
a3Ba TeMH Ta ii 3MICT Ak, pobota
TOOWH aK. TOOWH
JIinHiitH1 HeOAHOP1AHI AUdEpeHLIaTbH] PIBHSIHHS IPYTroro 1 2
5 HOPSIKY, TEOPEMHU PO CTPYKTYPY 3aralibHOTO PO3B’A3KY.
3HaXOHKEHHS PillleHb HEOAHOPITHOTO PIBHSHHS IPYTOTO
MOPSAKY 13 CTAIMMU Koe(iIlleHTaMH 1 CIeliaIbHOO Tpa-
BOIO YACTHHOIO. 1 1
6
Merton Bapiallli TOBUJIBHUX CTaIUX.
2 2
7 [TonsTTs cuctemu audepeHIianbHIX piBHSIHL. HopMmanbHi
CUCTEMHU Ta iX PIIICHHS METOJIOM BUKIIIOUEHHS HEBIJJOMUX. 1 1
@dyHkiis 0araTbox 3MIHHUX: O3HA4Y€HHs, 00JIaCcTh BU3HA-
8 YEHHsS, CHOCOOM 3aBlaHHA, TIpadik, TpaHuUls, Henepe-
PBHICTh Ta YACTUHHI MOX1JIHI (DYHKIIIT ABOX 3MIHHUX.
HudepentiioBanicts ¢pyHkIli. HeoOxigHa Ta qocTaTHs 2 1
g |YMOBH mudepenuiioanocT pynkuii. [loBauid qudepenii-
an QyHKIIi1 Ta 1oro 3acTOCYBaHHS 0 OOYUCIEHHS (PYHKIII
1 moxu6ok. [ToxinHa cknaaeHoi GyHKIII.
[Toxinna HesiBHO 3a1aHoil PyHKIil. Teopema icHyBaHHS
HessBHOT (hyHKINT. JloTMYHA TUTONIMHA Ta HOPMAJIb JI0 TIOBE- 2 1
10 pxHi. 'eomeTpuunuii 3micT nudepeniiana GyHKIi ABOX
3MIHHUX.
JlokanbH1 ekcTpeMyMH QYHKITT 1BOX 3MIHHUX. HeoOxin-
Ha Ta JIOCTaTHS YMOBH ekcTpemymy. HaliGinbIie Ta Haii- 3 1
11 | MeHIIe 3HaYCHHs QYHKIII B 3aMKHEHiH 001acTi. Y MOBHUM
EKCTPEMYM.
3.4.2 TlpakTu4Hi 3aHATTS
Tabmuns 3.11 — Temu 1 3MICT IPAKTUYHKUX 3aHITH MOIYJTIO 4
Ne 1. O6csar | O6esr ca-
IL. H o . JeKnif, | MocTiitHO{
a3Ba TeMHU Ta ii 3MICT Ak, poboTu

TOOWH akK. TOaAnH
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Hudepenmianshi piBHsHHA ([IP) nepioro nmopsaxy.

JIP npyroro nopsiaxy, siKki JOIMyCKarOTh 3HW>KEHHSI 110-
PAIKY.

Opnopigui diHiAHI JIP 1pyroro nopsiiaky 3i CTaIMMH KO-
edirieHTaMH.

Heonnopiani miHiiHi JIP npyroro nopsaky 31 cTaauMu
Koe(ili€HTaMH 1 CTIeNiaJbHO0 MPABOI0 YaCTUHOIO.

MeTton Bapiaiii TOBITEHUX CTAINX
Cucremu nudepeHiabHUX PIBHSAHD

@dyHKIIis 6araTb0X 3MiHHHUX: OCHOBHI MOHSITTS, YaCTUHHI
MOX1H1 Ta TOBHUM AudepeHIiiall.

['eoMeTpuyH1 3aCTOCYBaHHSI YaCTUHHUX MOXITHUX. Do-
pmyna Teinopa anig QyHKIT ABOX 3MIHHUX.

Excrpemym dynkii 1Box 3MinHuX . Haitbinbie Ta
HaliMeHIIIe 3HaueHHs QYHKIIIT Y 3aMKHEH1i 00J1acTI.

N P P e

3.5 Monaynb 5

3.5.1 Jlekiiiid1 3aHATTA

Tabmums 3.13 — Temu 1 3MICT JICKITIH MOIYITIO 5

Ne 1.

HasBa temu Ta 1i 3MiICT

Oo6csr

Oo6csr
caMoc-

JIEKIIH,

TIAHOT

akK. ro-

pobo-

AUH

TH, aK.
T'OJIMH

X. Kpammni, Kpueonininini ma nogepxmesi inmezpaiu

[TonsitTs dirypu, giamerpa, Mipu. O3HaUYEHHS IHTETPAITY
o ¢irypi (MOABIMHOTO, MOTPIHHOTO, KPUBOJIHIMHOTO Ta
MMOBEPXHEBOT0) Ha MPUKJIAAl 3a7a4i mpo macy dirypu. Te-
opeMa iICHyBaHHsI Ta BIIACTUBOCTI 1HTErPaJliB.

OOuncneHHs TMOABIWHUX 1 MOTPIMHUX IHTETPAIIB B JE-
KapTOBUX KOOpAMHATAaX. 3aMiHa 3MIHHUX Y TOJBIHHOMY
iHTerpani. [loaBiiHUN 1HTErpayl y MOJSIPHUX KOOpAMHA-
Tax. 3aMiHa 3MIHHUX Yy MOTpidHOMY iHTerpaii. [loTpii-
HUW 1HTerpal y HWIHAPUYHUX Ta CHEPUUYHUXKOOPAUHA-
Tax.
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OO6uuciieHHs KpUBOJIHIMHUX THTErPaIiB MO IOBXKUHI JyTH
(nepioro poxay). O6unciieHHs MOBEPXHEBUX 1IHTETPaIiB
IO TUTOIII TTOBEPXHI (IIEPIIIOTO POIY).

[ToHATTS KPpUBOJIIHIMHOTO IHTETpaTy 10 KOOpAUHATAM
(apyroro poay), (pi3uUHMI 3MICT, BTACTUBOCTI Ta 00YMC-
neHHs. KpuBoiHIMHMM 1HTErpall 110 3aMKHYTOMY KOHTY-
py. @opmymna ['pina.

['eomeTpuuni Ta ¢i3uyH1 3aCTOCYBaHHS IHTETPAiB MO
dirypi.
Ckansipue nosie. [loBepxHi piBHS Ta JIiHIT PIBHS CKaJIAP-

Horo noJi. [ToxigHa 3a HanpsIMKOM. ['paJiieHT CKaIsspHOrOo
TOJIS.

[ToTik BEKTOPHOTO MOJISI Yepe3 MOBEPXHIO, Horo (izuy-
HUM 3MICT B IOJI mBUAKOCTeH piauHU. Teopema OcTpo-
rpajicbkoro. JluBeprexirisi BEKTOPHOTO M0, ii pi3uyHui
3MICT.

JIin1iHUI 1HTErpasl y BEKTOPHOMY MOJI1, HOTO (hi3UYHMIMA
3micT. [upkymsiist BekropHoro nosisi. Teopema Crokca.
Potop mosns, #oro ¢hi3udHMi 3MICT B MOJTI MIBUIKOCTEH.

ConeHoinHe, MOTEHIIAJIbHE Ta TAPMOHIYHE MO, Y MO-
BH HE3aJIEXKHOCTI JIIHIMHOTO 1HTErpaia Bij (GopMu IUIIXY
IHTErpyBaHHs. ¥YMOBa MOTEHI1aIbHOCTI MOJs. 3HAXO-
JoKeHHS! QyHKUIT 32 11 HOBHUM AU EPEHIIATIOM.
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3.5.2 IlpakTuyH1 3aHATTS

Tabmuus 3.14 — Temu 1 3MICT IPAKTUIHUX 3aHATH MOJYIIO 5

No 11. 1. O6c¢sar
HasBa Temu Ta ii 3MiCT % ——
pobo-
aK. ToJuH TH. aK.
roauH
1 4 1

OO6uuncneHHs MOABIMHUX 1 MOTPIHHUX IHTETPATIB Yy
JICKapTOBUX Ta MOJIIPHUX KOOPIMHATAX.

2 OO6uuncieHHs KpUBOJIHIMHUX 1 TOBEPXHEBUX 1HTErpa- 4
JI1B TIEPILIOTO POAY. 1
3 ['eomeTpuuHi Ta (13UYHI 3aCTOCYBaHHS IHTETPAJIIB 110 3
y
Mipi Qirypu.
. . . 1
4 Cxkansipue none. Jlinii #1 noBepxHi piBHA. [IoxiaHa 3a 5
HarpsMoM. ['panient. BektopHe nosne.
5 [ToTik BekTOpHOTO NOJIs1. [{lUBEprexiisi BEKTOPHOTO 2 1
nonsa. Teopema OcTporpaacbkoro.
6 JliniiiHui 1HTErpal y BeKTOpHOMY modi. [{upkynsiis. 2
Porop BekTopHoro nomusi. Teopema Crokca.
3.6 Monaynb 6
3.6.1 JlekiitHi 3aHATTS
Tabmuusg 3.16 — Temu 1 3MICT JIEKIIH MOAYIIO 6
Ne O6csr
. caMocC-
II. II. 17 - .
Hasga temu Ta ii 3MiCT gﬁ;ﬁ Tiiirol
pobo-
aK. roguH TH. 3K,
IroJauH
XII. Paou (17)
1 [TonstTs yncnoBoro psay. 301kHICTh Ta cyMa psay. He-
o0xigHa yMoBa 301KHOCTI psay. OCHOBHI BIACTUBOCTI 301- 4 2
JKHUX psiB. 3HaKoa0aaTHI psiau. O3HaKU 301KHOCTI: MOpi-
BHsHHS, JlanmamOepa, pajukanbHa Ta IHTErpajibHa O3HAKU
Komri.
3nako3MiHHI psagu. Teopema Jlen6Hina. [lonsaTTs npo ps-
2 | au 3 JOBiTBHUM PO3MOILIOM 3HaKiB. AOCOJIOTHO T4 YMOB- 3 2
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Ne O6car
. caMocC-
II. II. 1 -
Ha3Ba Temu Ta ii 3MicT 726&“ ne- | i
pobo-
aK. TOOWH THL aK.
TOANH
HO 30DKH1 psIIK Ta X BIaCTUBOCTI.
3 OYHKITIOHATBHUM Pl 1 1oro 001acTh 301kHOCTI. [ToHAT- 3 ’
TS piBHOMIpHOT 301kHOCTI. CTeneneBut paa. Teopema
Abens. [nTepBan 301KHOCTI cTENEHEBOTo psALy. BnacTuso-
CT1 CTETICHEBUX PSIIB. 5
Psn Teiinopa. Teopema npo €aHICTh po3kiany GyHKIIT B
4 | cTeneHeBui psaz. JloctatHi yMoBH po3kiany QyHKIII B psL 4 2
Tetinopa. Po3kiian eneMeHTapHUX (PYHKITIH e*, cosx, sinx,
In(1+x), (1+x)" B psax Teitnopa (psx Maknopena). Ha-
OymkeH1 0OUMCIICHHS Ta pO3B’sI3yBaHHA TU(epeHITIaTbHUX
PIBHSIHB 3a JOTIOMOTOO PSIJIIB.
[TonsarTs oproroHanbHoi cucteMu PyHkiii. Psg dyp’e o
S | oproroHanbHiii cuctemi Qpynkuiii. Koegimienru dyp’e.
TpuronometpuyHi psau Oyp’e Ha intepBani [-€; €], [-w; «t]; 3 1
[0; e]; [0; ].
3.6.2 IIpakTu4H1 3aHITTSA
Ta6muis 3.17 — Temu 1 3MICT PAKTUYHUX 3aHATHh MOJIYJIIO 6
Ne . O6car | OOGcsr ca-
. .. . JIeKIH, | MOCTIiHHOT
Hassa Temu Ta 1i 3MiICT aK. poGoT
T'OAHUH aK. roguH
1 | Yucnosi psaau. 6 2
2 | OyHKIIOHATBHI psian, 06sacTh 301kHOCTI. CTeneHesi ps- 4 2
hiy; 8
3| PosknanaHHs eleMEHTapHUX dynk1ii B psaau Teitnopa i 4 2
Makiiopena. 3aCTOCYBaHHsI CTETICHEBUX PS/IIB B HAOIH-
YKEHUX OOYHCIICHHSX.
4| Pamu Dyp’e. 3 1
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3.3 CamocrTiiiHa po60OTa CTYJEHTIB

CamocriliHa po0OTa CTYJCHTIB CKJIAJIA€THCSA 3 CAMOCTIHHOTO ONpAIFOBAHHS
HaBYaJIbHOI, METOJIMYHOI JITEPATypH Ta HAYKOBOI MEPIOJUKH TPH MiATOTOBII 10
JEKIIIHHUX Ta MPAKTUYHUX 3aHATh, poOoTH 1o miaroToBil 10 MK 1 ta MK 2., a

TaKoXX MIAroTOoBKM Ta HamucaHHs PI'P. OOcsar camocTiiiHoi poOOTH HaBeIEeHO B
tabn. 2.1, 3.1,3.2.,3.1.1,3.2.1.

3.4 Kputepii OlliHKH 3HaHb CTYJICHTIB

Pe3ynbTaTu CKiIagaHHS ICIUTY OI[IHIOETHCS OIL[IHKAMHU ,,BIIMIHHO”, ,,0Ope”,

,»3QJIOBUIBHO”, ,,HE3aJI0BUIBHO", PEUTHHTOBOIO (BAAIATHOATBLHOI0) CUCTEMOIO Ta
6yKBaMI/I QBA’,ﬂ QBB,’S ”C ,’9 ”B ,,’ ”E,” ,7FX,” ,,F,, :

* ,,BIIMIHHO” -17,00 ... 20,00 - ,,A”;
s, J100pe” -15,25...16,99 -, B”;
s, J100pe” - 13,50 ...15,24 - ,,C”;
* ,,3aJI0BUILHO” -11,75...13,49 - ,.D”;
* ,,3aJI0BUILHO” -10,00...11,74 - ,E”;
e ,,HE3aIOBUILHO” -9,00... 5,00-,FX";
e ,,HE3aOBLILHO” -9,00... 500- ,F;

Omuisky ,,BiaminHo” (17,00...20,00 - ,,A”) 3aciayroBye CTYyAEHT, IO MPOSIBUB
BCceOI1YHI1 1 IMMOOKI 3HAHHS MPOTPaMHOTO MaTepiaity, Mae BCEOIYHI HABHUKH MOAY-
JIOBAaHHS MaTEeMAaTHUYHUX CHUCTEM, Ta TOBHY peaji3aiiio MOJEICH TOCITiHKEHHS
onepariil.

Orminky ,,m00pe” (15,25...16,99 -, B” ta 13,50...15,24 - ,,C”) 3acnyroBye cTy-
JICHT , III0 TIPOSIBUB TOBHE 3HAHHS MPOTPAMHOT0 MaTepially, yMi€ CaMOCTIMHO MO-
JyJIOBaTH Ta aJITOPUTMI3YBaTU OCHOBHI MOJIENI JTOCHIKEHHS OTEepalliif.

Ominky ,,3amoBinsH0” (11,75... 13,49 - | B” ta 10,00... 11,74 - ,,E”) 3aciyro-
BY€ CTYJEHT, 110 NPOSBUB 3HAHHS MPOTPaMHOrO Martepially, yMi€ MiJ KepiBHUIIT-
BOM BHKJIaJla4ya MOJYJIFOBaTH Ta aJIrOPUTMI3yBaTH OCHOBHI MOJENI JOCIIKEH-
Hs OIepartim.

O1iHKy ,,He3an0BUIBHO™ (9,00 ... 5,00 - ,, FX" Ta ,,F”’) BUCTaBIAIOTH CTYACHTY,
110 BHSBJISIE MPOMYCKU B 3HAHHSIX OCHOBHUX ITOJI0KEHB MPOTPAMHOTO MaTepiay,
HE 3/IaTHUI peali3yBaTH aJITOPUTMIYHOTO Ta MaTEMaTHUYHOTO MUCIICHHS.
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4. 3ACOBUM JIA ITPOBEAEHHA ITIOTOYHOI'O TA
[NIACYMKOBOI'O KOHTPOJIIO

4.1 Buau KOHTPOJIIO:

4.1.1 nmorounuii kKoHTpOh: MK1 ;
4.1.2 norouyHuii KOHTpob: MK2 ;
4.1.3 moTtouHuit KOHTPOJh: MKS3 ;
4.1.4 notouyHuit KoHTpOas: MK4 ;
4.1.5 mincymMKoBuUH (CeMeCTpOBUIA) KOHTPOJIIb - ICTIHT;

4.1.1 Ilepenik 3anuTanb 10 NOTOYHOro KoHTpodto MKI1

1. Bu3HaYHUKHU JPYTroro i TPEThOTO NOPAJIKY Ta iX BIACTUBOCTI.

[ToHATTS MIHOpPY Ta anredpaidyHOro JOMOBHEHHS, pO3Kala]l BU3HAYHHKA 32

€JIEMEHTaMHU psiika a0 CTOBIILIS.

[ToHsATTS MaTpull, i BUAM, JI1i HaJ MATPHULISIMU.

ObepHeHa MaTpULS.

Panr matpuili Ta MeTo U HOT0 3HAXOIKEHHS.

Cucrema niniiiHux anreopaiunux piBHsHb (CJIAP), ocHOBHI 03HAYCHHS, BUAM

CUCTEM.

7. PosB’szyBanns CJIAP 3a popmynamu Kpamepa.

8. Marpuunuii meton po3B’sizyBanns CJIAP.

9. Teopema Kpokepa — Kamnemi ipo cymicHicts CJIAP.

10.Po3p’s3yBanus noBiapbHUX CJIAP meTomom "ayca. Omgropigai CJIAP.

11.BekTopu, OCHOBHI MOHSTTS, JIIHINHI J1i HaJl BEKTOPAMH B T€OMETPUUHIN dop-
Mi.

12.TToHATTS MHIAHOT 3a7I€KHOCTI Ta HE3AJICKHOCTI BEKTOPIB, 0a3UCY, PO3KIATY
BEKTOpa 3a 0a3ucom.

13.IIpoek1is BEKTOpa Ha BiCh; OCHOBHI TEOPEMH.

14. JlexapTiB 6a3uc, 3aBJAaHHs BEKTOPa B CUCTEM1 KOOpUHAT.

15.KoopnuHat, JOBXXKHWHA 1 HAMPSIMHI KOCHHYCH BEKTOPA.

16.JIiniiH1 A1 HaJ BEKTOpAMH B KOOPAMHATHIN (opMi, PIBHICTH 1 KOJICHIAPHICTh
BEKTOPIB.

17.Cxanspanii 100yTOK JBOX BEKTOPIB: O3HAYCHHS, BIACTUBOCT1, TEOMETPUYHE
Ta MEXaHIYHE 3aCTOCYBaHHSI.

18.Bupa3z ckanspHOro 100yTKY 4epe3 KOOpAUHATH.

19.BekTopHuii 100yTOK IBOX BEKTOPIB: O3HAYEHHS, BIIACTUBOCTI, TECOMETPUYHE
Ta MEXaHI4HEe 3aCTOCYBaHHS.

20.BekTopHuii 100OyTOK ABOX BEKTOPIB, 3aJJaHUX KOOPJAMHATAMU.

21 .Mimanuii 10OyTOK TpbOX BEKTOPIB: 03HAUCHHS, BJACTUBOCT1, T€OMETPUYHUIN
3MICT, OOYMCIICHHS.

22.BijncTanp MiX JBOMAa TOYKAaMH, IO BJIpi3Ka B 3aJIaHOMY B1THOIIICHHI.
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23.IToHATTA PO JMiHIIO Ta i1 PIBHSAHHSA, AB1 TUIIOBI 3a]a4l aHATITUYHOI TeOMETPii.

24.PiBHSHHS NMPAMOI Ha TUIOIIMHI, SIKa MTPOXOUTh Uepes3 3aJaHy TOUKY 1 Imapae-
JIbHA 33JTaHOMY BEKTODY.

25.PiBHSHHSA NMPsAMOI Ha TUIOTKHI, KA IPOXOIUTh Yepe3 3aaHy TOUKY 1 IMepIieH-
JTUKYJISIpHA 33IaHOMY BEKTODY.

26.PiBHSHHSA NMPsAMOi Ha TUIOIKHI, KA IPOXOIUTh Yepe3 JB1 3a]jaHl TOUKH.

27 .PiBHSHHS NMPSAMO] Ha TUIOIIKHI, SIKa MIPOXOUTh Uyepes3 3aJaHy TOUKY 1 Imapae-
JbHA 1 Ma€ 3aJaHUI KyTOBUI KOCPIIlIEHT.

28.3aranbHe PiBHSHHS MPSMO] Ha TJIOMIMHI Ta HOTO JOCTIHKCHHS.

29.KyT Mik JBOMa MPSIMUMU, YMOBa MapaieabHOCTI 1 HEPIEHANKYISIPHOCTI ABOX
MPSMUX.

30.IMonsTTs MiHii Apyroro nopsaky. Komo Ta ioro piBHIHHSL.

31.Eninc ta #ioro piBHSHHS.

32.T'imepboa Ta 1i piBHIHHS.

33.ITapabouna Ta ii piBHAHHS.

34.TlepeTBOpeHHS MPSIMOKYTHUX KOOPJAUHAT HA IJIOIIHHI.

35.PiBHAHHS KPUBUX JIPYTOro MOPSAIKY 13 3MIIIIEHUM IIEHTPOM.

36.PiBHAHHS pIBHOCTOPOHHBOI TNEpOOIIH BITHECEHOI IO CBOIX aCUMIITOII.

37.PiBHAHHS IUIOIIMHM, KA IPOXOJUTh Yepe3 3aJjaHy TOUKY MEePICHIUKYIISIPHO
3aJJaHOMY BEKTODY.

38.3aranpHe pIBHSIHHS TUIONTUHU Ta HOTO JTOCITIKEHHS.

39.KyT Mixx 1BOMA IPSIMUMU, TBOMA TUTOIIIMHAMH, MPSMO] 1 TUTOIITUHOFO.

40.TToHATTS HUITIHAPUYIHOT TOBEPXHI Ta MOBEPXHI 00EPTAHHS.

41.KaHOHIYHI1 pIBHSIHHS MOBEPXOHb JPYTrOro MOPSAKY.

4.1.2 Tlepenik 3anuTaHb J0 KOHTPOJIO 3HAHb CTYACHTIB MOYJIIO 2

1. Tonstra ¢pynkuii. Enementapui ¢pynkuii. OOMexkeH1, MOHOTOHHI, TApHi 1 He-
napHi, Mep1OANYHI Ta HESBHO 3aJlaHl (PyHKIIII.

O3HayeHHs Ta BJIACTUBOCTI HECKIHYEHHO MaJIUX BEJIUYUH.

O3HayeHHs Ta BIACTHBOCTI HECKIHYEHHO BEJIMKUX BEJIMYHH Ta 1X 3B’ 530K 3
HECKIHYEHHO MaJIUMH.

['panunst PyHKIIT B TOULIl Ta IPU X—>0.

Teopema mpo 3B’s130K PyHKITIT 3 i rpaHUIIEIO.

BnactuBocTi rpaHuiib.

TeopeMu icCHyBaHHSI TPaHUIIb.

[lepiia BaxxyiBa rpaHuLs.

. Jpyra BaxxiiBa rpaHuIis.

10 [TopiBHSIHHS HECKIHUEHHO MaNX (QYHKIIIH.

11.03nauenHns HenepepBHOCTI QyHKIT B Toulll. Kitacudikariiist po3puBiB.
12.BnactuBocTi HerepepBHUX byHKIIIH B Toqui Ta Ha iHTepBani

W™
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14.0CHOBH1 MpaBuiia Ta (I)opMyJII/I nudepeHIIitoBaHHS.
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15.HesBHo 3anana ¢yHKuis Ta i qudepenuiroBanus. Jlaropudgmiune qudepen-
I FOBaHHS.

16.006epHena ¢yHKIis Ta 1i qudepeniitopants. [ToxigHa 00epHEHUX TPUTOHO-
METPUYHUX (DYHKITIH.

17.1TapameTpudHo 3aaHa GyHKINS Ta i1 MOX1HA.

18.Teopema npo HenepepBHICTH 1 AU¢EepeHITIHOBaHICTh (PYHKIII B TOYIII.

19. Iudepenttian ¢yHKIi, HOro 3MICT Ta BIACTUBOCTI.

20.IToxigHa Ta AUQEepeHIiaal BUILIUX MOPSIIKIB.

21.Teopema Poms.

22.Teopema Jlarpanxa.

23.I1pasuio Jlomitans.

24.®opmyna Teiinopa.

25.03Ha4yeHHs Ta yMOBH MOHOTOHHOCTI (DYHKITI1.

26.03HavyeHHS Ta YMOBU €KCTpEMyMY (PYHKIIII.

27.0O3HavyeHHs Ta YMOBHU OMYKJIOCTI Ta BTHYTOCTI KpUBHX. TOUYKH MEeperuny.

28.AcUMNTOTH KPHUBOI.

29.KpuBuHa miockoi kpuBoi. EBostoTa Ta €BOJIBBEHTA KPUBOI.

30.BekTop-QyHKIIis CKAIIPHOTO apryMEHTY Ta ii 3aCTOCYBAaHHS Y MEXaHIIIl.

31.IToHATTS KOMIUJIEKCHOTO YHCIIa, HOro pi3Hl (pOopMH.

32.J1ii Ha KOMIUICKCHUMH YHCJIaMH.

33.0OcHOBHI MOHATTS MPO parioHanbHi (GyHKIT. Po3kIaa mpaBMIbHOTO pallioHa-
JBLHOTO JIpO0Y HA CYMY €JI€MEHTApHUX JIPOOiB.

4.1.3.Ilepenik 3anuTaHb 0 KOHTPOJIO 3HAHb CTYACHTIB MOYJIIO 3

O3HaueHHs MepBiCHOI (PYHKIIIT Ta HEBU3HAYEHOTO 1HTErpaa.

BiracTuBOCTI HEBU3HAYEHOTO 1HTErpaa.

Tabnuug iHTerpanis. Meroz 6e3nocepeIHbOro IHTErpyBaHHH.

Merton niJICTaHOBKY (3aMiHU 3MIHHO1).

[HTEeTpYBaHHS YaCTUHAMMU.

[HTerpyBaHHs BUpa3iB, sIKI MICTSTh KBaJpaTHUI TPUUJIEH B 3HAMEHHUKY.

[HTerpyBaHHs palioHaJIbHUX APOOIB.

[nTerpyBanHs QyHKIIIHM palioHaIbHO BUPAXKEHUX Yepe3 TPUTOHOMETPHUUHI

(GyHKIIT 32 JOMOMOTOI0 YHIBEPCAJIBHOI MIJICTAHOBKH.

9. Jlesiki 4aCTUHHI BUMAJKU 1HTeryBaHH$I TPUTOHOMETPUYHUX (PYHKITIH.

10.IuTerpyBaHHs ASIKUX 1ppaLliOHATBHOCTEH.

11.Tlpuknaau 3a7a4, 110 MPUBOAATE 0 BU3HAYEHOTO 1IHTETpAIA.

12.03Ha4eHHs Ta BIIACTUBOCTI BU3HAYEHOTO 1HTETpaa.

13.Teopema npo MoxiHy BU3HAYSHOTO 1HTETpaIa 13 3MIHHOIO BEPXHBOIO TPaHU-
LEI0.

14.®opmyna Herotona — JleliOHira.

15.Metoau 06UKCIICHHSI BU3HAYEHUX 1HTETpaliB (3aMiHa 3MIHHOI, IHTETpyBaHHSI

YaCTUHAMM).

NN
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16.HeBnacHi iHTEerpayii 3 HECKIHUCHHUMU MEXaMU 1HTErpyBaHHSA (TIEPIIIOTO PO-
zy).

17.HeBnacHi iIHTETpaju BiJl pO3pUBHUX (PYHKIIIH (IPyroro poay).

18.11moma miockoi (irypu B A€KapTOBUX KOOPAMHATAX.

19.1Tmoma mockoi Girypu B MOJSIPHUX KOOPIWHATAX.

20.JloBkrHA TyTHU KPUBOI B ICKAPTOBUX, TOJSIPHUX KOOPAMHATAX Ta 337aHOI Ma-
paMEeTPUIHO.

21.06’em Tisia 06epTaHHH.

22.I1nomia moBepxHi 0O0epTaHHS.

4.1.4.Tlepenik 3aIMTaHb 10 KOHTPOJIKO 3HAHb CTYJICHTIB MOJIYJIO 4

1. HudepenmianpHi piBHsHHA ([IP) mepiinoro mopsaxy: 3arajibHi MOHSTTS Ta

O3HaueHH, 3aga4ya Komi.

JIP 3 BiIOKpEMITIOBAaHUMH 3MIHHUMH.

Onnopiani JIP nepuoro nopsky.

Jliniiin1 JIP nepioro nopsiky.

JIP apyroro Ta BUIIMX MNOPSJKIB: 3araibHl1 NOHATTS, 3aaa4a Koumii.

JIP, iK1 JOMyCKalOTh TOHUKEHHS MOPSIKY.

Jliniiin1 JIP apyroro Ta BUIIMX NOPSAKIB: OCHOBHI O3HAYEHHS Ta MOHSTTS, JIi-

HilHI omHOPiAH] JIP BilMX mopsakis.

8. Teopema mpo CTPYKTYpy 3arajbHOTO PO3B’sI3KY JIHIKHOTO ogHOpiAHOTO [IP.

9. Jlinmivni ogHOpiaHi [P npyroro mopsiaky 13 cranuMu KoedirieHTamu.

10.Teopema mpo CTPYKTYypy 3arajibHOTO pO3B’SA3KY JIHIHHOTO HEOTHOPITHOTO
J1P.

11.JTini#u1 Heoanopiani JAP npyroro nopsaky i3 cranumu KoedimieHTamH 1 crie-
L1aJIbHOIO MTPaBOI0 YaCTUHOIO.

12.Mertopn Bapiallii JOBUTbHUX CTaJHX.

13.IlonstTs cuctemu JIP.

14.®yukIiia 6araTb0X 3MIHHUX: O3HAYEHHSI, CIIOCOOU 3aBIaHHs, rpadik, TpaHUIIST
Ta HENMEPEPBHICTh (QYHKIIII.

15.YacTuHHI MOX1H1, TCOMETPUYHUHN 3MICT YACTUHHUX MOX1THUX (PYHKIIIT TBOX
3MIHHHUX.

16.ludepentiifioBanicts GyHKIIT IBOX 3MIHHHX.

17.T1oBHul qudepeHItian Ipyroro Ta BUIIUX MOPSAKIB Ta HOTO 3aCTOCYBaHHH.

18.TloximHa ckmanenol GyHKITii.

19. ludepenttitoBanHs HESBHO 3a/1aHO1T QYHKIIIT.

20.®opmymna Teitnopa mist GyHKINT TBOX 3MIHHUX.

21.JloTu4Ha MJIOUIMHA Ta HOPMAJb 10 MOBEPXHI.

22.JlokanbH1 ekcTpeMyMH GYHKIIIT ABOX 3MIHHUX Ta YMOBH iX 1ICHYBaHHS.

23.YMOBHUIN €KCTPEMYM, METOJI MHOKHUKIB Jlarpanika.

24 . Haii6inb11e Ta HaWMEHIIe 3HaYeHHsI PYHKIIIT ABOX 3MIHHHX.

NoO U A wWN
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25.3aga4da ipo Macy ¢irypu (mapaieabHe BBEICHHS I ITH TUITIB IHTETPAIB —
BHU3HAYEHOTO, TIOJIBIHHOTO, MOTPIHOTO, KPUBOJIIHIHHOTO Ta TOBEPXHEBOTO
IIEPIIIOTO POSY).

4.1.5.11epenik 3anuTaHb 10 KOHTPOJIIO 3HAHb CTYJACHTIB MOJIYJIIO 5

BrnacTtuBocTi iHTerpais mno ¢irypi.

['eomeTpuyHMt 3MICT Ta TEOMETPUYHE 3aCTOCYBAHHS 1HTETPaJIiB MO (Pirypi.

OO0uunclieHHs TOBEPXHEBOTO 1HTErpaly B JEKAPTOBUX KOOPAUHATAX.

OO6uuclieHHs OTPIHOTO IHTETpaly y MOJISPHUX KOOPIAUHATAX.

[ToaBifiHMI 1HTErpal y MOJISIPHUX KOOPJIMHATAX.

[ToTpiitHuil 1HTETpaN Y IWITIHAPUYHUX KOOPAUHATAX.

KpuBomniniiiHui 1HTETpal Nepuoro poay (1Mo A0OBXKUHI IyTH) Ta Horo oo4uc-

JICHHSL.

[ToBepxHEBUH 1HTErpaa MepIOro poAy (1o IJIOII MOBEPXHIi) Ta HOTO 00YuC-

JICHHS.

9. 3acrocyBaHHA iHTErpaiiB Mo (irypi A0 3a7a9 MEXaHIKH.

10.IToHATTS CKaNMsPHOTO Ta BEKTOpHOTO moutst. [ToxigHa 3a HAPSMKOM.

11.I'paieHT CKaJSIPHOTO TOJIsI, HOTO 3MICT Ta 3B’SI30K 3 TIOX1THOIO 3a HAIPSIM-
KOM.

12.T1oTik BEKTOPHOTO TOJI Ta HOTO (h13UYHUI 3MICT.

13./luBepreHiiisi BEKTOPHOTO MoJis Ta 11 ¢i13udyHuit 3mict. Teopema OcTporpaach-
KOTO.

14 Jlinifinuii 1HTErpall y BEKTOPHOMY MOJI1 Ta Moro ¢gizuunuii 3micT. Lupkymsiis
BEKTOPHOT'O TOJISI.

15.PoTop BekTOpHOTO T0JIs Ta Horo ¢i3uunumii 3micT. Teopema Crokca.

16.Conenoinne, MOTEHITIABHE Ta TAPMOHIYHE TIOJIS; X BIACTUBOCTI.

17.YMOBU HE3aJIeXKHOCTI JIIHIMHOTO 1HTETpaly BiJl (JOpMH LUISAXY IHTEIpPyBaHHS.

18.YMoBa noTeHI1abHOCTI 1MOJIs. 3HaXO0KeHHs GyHKIII1 3a 11 moBHUM Judepe-
HI[1AJIOM.

19.TlonsTTs AMdeEpeHIliaTbHIX ONEPATOPIB APYTOro MOPSAKY.

NogakrowdE

oo

4.1.6.I1lepenik 3anuTaHb J0 KOHTPOJIIO 3HAHb CTYACHTIB MOJTYJIIO 6

1. Yucnosi psiam, 301kHICTH 1 cyMa psiay. HeoOxigHa ymoBa 301)KHOCTI YUCIIO-
BOTo psay. 'eoMeTpudHa nporpecis, rapMOHIYHUH PSII.

BnactuBOCTI 301)KHUX YUCTIOBUX PSAIIB.

O3Haka MOPIBHIHHS PAAIB 3 JOJATHUMH YWICHAMHU.

O3naka JlamamoOepa.

[aTerpanpHa o3HaKa 301>KHOCTI UMCIOBHUX 3HAKOAOAATHIX PSIIiB.
3HaKO3MiHHI PSIJIH.

Crenenesi psanu. Teopema Abens.

Psanu Teunopa ta Makiiopena.

N OThWN
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9. PoskiagaHHs OCHOBHMX €JIEMEHTapHUX (YHKIIIH B psig MakiopeHa.
10.3acTocyBaHHsI CTENIEHEBUX PAJIIB 10 HAOJUKEHUX OOUHCIICHbD.
11.TToHsTTs OpTOrOHANBHOI cucTeMu (PpyHKIIH. [Ipukaagy.
12.Psg dyp’e 32 OpTOrOHATBLHOIO CUCTEMOIO (DYHKITIMN.
13.Tpuronomerpuunuii psg Oyp’e Ha [-€; €].
14 . Tpuronometpuunuii psin yp’e Ha [0; €].

4.1.6 miICyMKOBUM KOHTPOJIb — ICITUT:

EK3AMEHAILIMHWUA BUIET Ne 1

1 .Bu3HauHuUK, BIaCTUBOCTI BU3HAYHUKIB. MiHOp. JlonmOBHEHHS anreOpu.
2.0OcHoBHI npaBuia audepeHuiroBalHsa QyHKIIT o/HI€0 3MiHHOO. [ToxiaHi oc-
HOBHHX €JIEMEHTapHUX (PYHKITIN.
3.JB1 npsami 3anaHi piBHAHHIMU. [ToOyayBatu 1 mpsiMi 1 3HAUTH KOOPJIUHATH
TOUYKH [IEPETHUHY.

-2x+3y+12=0

2-X + 3y=0

4.3HaiiTu acuMnToTH rpadika QyHKIIT

x2+1

y(x) =

EK3AMEHALIIMHWN BUIET Ne 2

1. Matpuii. OcHOBHI Buau MaTpullb. CKIagaHHs MaTpHIlb, MHOKEHHS Ha YU-
CJIO, TBIp MaTpPHIIb.

2. Jlorapudmiune qudepeHIitoBaHHS.

3. 3HalTH Mexy

lim x/X+4—3

x5 L\ [Xx—1-2
4. Jlocniautu QyHKIIIIO HA EKCTPEMYM

y=x>+3x*-1

EK3AMEHAIIMHUMI BUIET Ne 3

1. Ilepma uymoBa Mexa OO BUBI.
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2 2 4
A2=|-3 -2 5
4 31

4. 3HaliTh acUMOTOTH (PYHKIII]

y(x) =
X =1

EK3AMEHAIIMHUMI BUIET Ne 4

1. Marpuuna gopma cucTeMu JIHIHHUX PIBHIHB anredpu. BupimenHs cucre-
MU N JTIHIAHUX PIBHIHB 3 N HEBIJOMUMHU METOJIOM 3BOPOTHOI MATPHIII.
2. PiBHSHHS TOTHYHOI 10 KPUBIiH 1 HOpMaJIi 10 He.

3. Janu koopauHatu BepmuH mpamign A, B(-3,4 -1), C(1, 6, 9), D(2, 6,
8). 3HaiiTu piBHAHHS npsAMOi Ad 1 piBHSHHS MJI0mKHA AbC.

4. 3Haiitu noxiAHy QyHKIIIi

y = Xarctg(x)

EK3AMEHALIIMHWN BUIET Ne 5

1. BupimenHs cucteMu 3 JIHIMHUX PIBHSAHB 3 3-MsI HEBIIOMUMH 110 (hopMyTIax
Kpamepa.

2. Hudepenuian ¢pyHKii OAHIET 3MIHHOI.

3. 3HalTH BIJICTaHb MiX IICHTPOM KOJja

x> +y*—4x—6y+9=0
i miBuM (OKycoM errirca 4x* +9y* -36=0.
4. 3naittu moxigHi’ 1y’ QyHKII, 33]]aHOT TapaMETPUUHO
2 02
X(t) == a-cos(t) y(t) = a-sin(t)

EK3AMEHAIIMHUMI BUIET Ne 6

1. BupimieHHsi cucTeMu JiHIMHUX piBHSIHB MeToAoM ["ayca.
2. Tloximgui 1 nudepeHIiany BULIIUX TOPSAIKIB.
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3. Bupimmurtu cuctemy piBHsHb 0 opmynax Kpamepa

w N

D

2X1+2x2-3x3 =5
-3X1 -x2+ 3x3 = -2
X1+ 4x2 + 5x3 = 2

: X3 41-x
lim -5

4. X—0

EK3AMEHAIIMHUMI BUIET Ne 7
CkansipHuii TBip BEKTOPIB 1 oro BiacTuBocTl. KyT Mixk BekTopamu. YMoBa
OpPTOTOHAIBLHOCTU BEKTOPIB.
3BOpPOTHA MAaTPHUIISA-CIIOCIO OOYUCITICHHS.
3anucatu piBHSIHHS KOJIa, 110 IPOXOAUTh Yepes MmpaBuil Gokyc emirnca

2 2 _ . .
X" +4y" =12 1 110 Mae 1eHTp B Kpamii A(2-7).
3HATH 1HTEPBAJIM MOHOTOHHOCTI (DYHKIIIT
3
X -8
yo) = —
2X

EK3AMEHALIIMHUM BUIET Ne 8

PiBHSIHHS MTPsIMOT 3 KyTOBUM KOe(IL[IEHTOM Ha TUIOUIMHI. PIBHAHHS NpsMoi,
10 MPOXOJIUTh Yepe3 JIB1 3aJlaHl TOYKH.

HudepenuitoBanust GyHKIII 3a1aHOi HESBHO.

JHanu Bepmmuu tpukytHuka ABC: A, B(-4,-3), 3(2,7). 3naiitu: a) piBHIH-
Hs ctopoHu AB; y) piBHSHHS TipsimMoi L, 10 mpoxXoauTs 4epe3 BEpIInHy 3
napajesnbHo cTopoHi AB.

HocnimkyBat (QyHKIIII0O Ha Oe3MepepBHICTH

X

y =0.5<+
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. 3JHAUTU MEXY

EK3AMEHAIIMHUI BUIET Ne 9

3aranpHe piBHSHHS NMPSAMOi Ha IUIOMIMHI. PIBHAHHS NpsMOi Ha TUIOMIMHI Y
BIJIp13Kax.
OnykJIicTh 1 YTHYTICTh KpUBOi. TOUKH MEpEeTuHy.
Bupimutu cucremy no dopmyrnax Kpamepa

XL+x2+2x3 = -1

2X1 - X2+ 2Xx3 = -4

41+ X2+ 4x3 = -2

4
Ckractul piBHSIHHS JOTUYHOI 1 HOpMail IO JiHIL y(¥) =X +6x+6

EK3AMEHALIMHUA BIJIET Ne 10
PiBHSHHS TTPsAIMOT, 110 IPOXOIUTH Yepe3 JaHy KpaIKy B 3aIaHOMY HaIpsiMi.
PiBHSIHHA MPSAMOT, 1110 IPOXOJIUTH YEPE3 AB1 KPAIIKH.
HudepeniitoBanuss GyHKIIi 33aHOI0 B MapaMETPUYHOMY BUTJIIS/IIL.
Jlanu xoopauHATH BepiuuH mpamian A, B(-3, 4 -1), C(1, 6, 9), D(2, 6, 8).
3naiitu piBHsHHSA npsmuii BC 1 piBasHHES mmomuan ABC.
3HaUTH MEXY

1—cos 3x
R b

lim

x—0 X

EK3AMEHAIIMHUM BUIET Ne 11

JlineHHs Biapi3aHHS B 33/1aHOMY BiTHOIIICHHI.
[IpaBuno JlomiTasns.

3X

lim.
x>0 L1+ X —+/1-X

. 3HalTH 1HTEpBaJM MOHOTOHHOCTI 1 €KCTpeMyMHU (QYHKIIT
(%) = 342
yx) = >
X
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EK3AMEHAIIMHUM BUIET Ne 12
KyT Mk n1BOMa mpsMUMHU Ha IUIOHIMHI. ¥YMOBA MapayiebHOCTI 1 MepreH1-
KYJIAPHOCTI MPSIMUX.
[pyra aynoBa mexa.
3Haiitu KyT npsmMumMu 6x —2y +5=0 1 4x+2y—-7=0.
3HallTH MeXy, BUKOPUCTOBYIOUM MpaBuiio Jlomitasns

In(x)
x — 0 In(sin(x))

EK3AMEHAIIMHUM BUIET Ne 13

KanoHiuHe piBHSHHS MpsiMO1 B IpocTOopu. PIBHAHHS TIPsIMOT, 1110 TPOXOJAUTH
yepes /1Bl Kpanku B MPOCTOPI.

2. Eninc. Kanoniune piBHSHHS eJirca.

3. Bupimmrtu cuctemy piBHSIHB METOJOM 3BOPOTHOT MaTPHILL

4. 3naiiTi noxigHy (yHKII

2X1+2X2-3x3 =5
-3xXl-x2+3x3=-2
X1+ 4x2+5x3 =2

y2X+Ln(x) = /x+y

EK3AMEHAIIMHUMI BUIET Ne 14

1. KyT mMix npsiMUMHU B TIPOCTOPi. ¥YMOBA MapaielbHOCTI 1 TEPICHANKYISPHO-

CT1 IPSIMUX B MPOCTOPI.

2. Makcumym 1 MiHiMyM (yHKIT ofHi€el 3MiHHOI. Bu3HaueHHs 1 HeoOXigH1

YMOBH ICHYBaHHS EKCTPEMYMY.

3. Hana matpuis A. Haiiti 380potHy A-1 1 BcranoButy, 1o AA-1=E

2 2 4
A2=|-3 -2 5
4 3 1
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. C v 3 2
. 3HaiiTi TOUKH TeperuHy i imTepBamu omykmocti Y =X +8X"—10

EK3AMEHAIIMHUMI BUIET Ne 15

. PIBHSHHS MJIOMWHY, IO TPOXOJAUTH Yepe3 AaHy KparKy MepreHIuKYISIPHO
JaHOMY BEKTOpY. 3arajibHe piBHSAHHSA IIOIIHMHH.

. HaiiGinbme 1 HaliMeHie 3HaueHHs QYHKIIT OfHIET 3MiHHOI, Oe3mepepBHOI
Ha BIIPI3KY.

. Hana miomuua 5x +2y —z+ 3 =0 1kpanka A( 1, 2 -2). Ckiactu piBHSH-
HSl MPSAMOi, IO MPOXOJUTH 4Yepe3 JaHy TOYKY MEPHEHIUKYISPHO J1aHO1
TUTOLITUHU

. 3HAWTH 1HTEpBAJIM MOHOTOHHOCTI 1 €KCTpeMyMHU (YHKIIi1

X

x2—4

y(X) =

EK3AMEHALIIMHUN BUIET Ne 16

. HenoBHI piBHAHHS IUIOIIMHH.

. IIpuBatHi MoXiaHI BUIKUX TOPAIKIB. JudepeHiriai BUIUX TOPSIKIB.
. Jlanu BekTOpa

a=6-1-2-j+KkK b=2-i+4j-k

3HANTH CKAISIPHUMA TBIP BEKTOPIB, iX JOBKHUHHU 1 KYT MK BEKTOpaMu

3X
f(x)=—
. HocmipxyBat (QyHKII0O Ha O€3MEpPEepBHICTh x—4

EK3AMEHAILIMHUMI BUIET Ne 17

. PIBHSHHS IUTOIIMHM, 110 TPOXOJUTH Yepe3 3-1 KpaIKH, He JSKAUUX B OTHIN
psIMii.
. IMoximHi BHIIUX TOPSIKIB.

i [2x+5j2X
lim )
x>n\ 2X — 3

. 3HANTH MEXY
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. . . 2
4, Jlocmiautu (yHKIIIO Ha Oe3MepepBHICTh x*—4

EK3AMEHAIIMHNI BUIET Ne 18
1. Kyt Mix ABOMA IJIOIIMHAMU. Y MOBA MapaiebHOCTI 1 MEPIEHAUKYIISIPHOCTI
TUTOLIUH.
2. MonotonHicTs (yHKuii. [loctaTHi ymMOBH 3pocTaHHS 1 yOyBaHHS (yHK-
mii.
3. Jlaum xoopauHaTH BepiuH mipamign A, B(-3, 4 -1), C(1, 6, 9), D(2, 6, 8).
3naiitu piBHsHHA npsmuiit BC 1 piBHsHHA o ABC..
4, 3HaliTH 1HTEpPBAIM OMYKJIOCTI (YrHYTOCT1) (QYHKIII 1 11 TOYKH NEPETUHY
3-2x
2

y(x) =
(x-2)

EK3AMEHAILIMHUMI BUIET Ne 19
1. KyT Mix OpsiMOIO 1 IJIOIIMHOIO B MPOCTOPHU. Y MOBA MapayesibHOCTI 1 meprie-
HAUKYJSIPHOCTI TPSAMOT 1 TUTOIIWHHY.
2. TloxigHi ckinagHOl QPyHKIII].
3. 3HailTu miomly TpUKyTHHKA, TOOy10BaHOrO Ha BekTopax a= (3 -4,-5)1b =
(5,0-7)

4. 3HalTH TOYKHM TMEpPEruHy 1 1HTEpBaIM OMYKJIOCTI (PYyHKIIII

(¥-s)’

125

y(x) =

31



EK3AMEHAIIMHUMI BUIET Ne 20

. Kono. PiBHsHHS KoIa.
. Onyxuicth (YTHYTICTB) (QYHKIIII.

A_(l 2) B_(—l 10 2)
. 3Haittn 3 = AB, sxmo 3 4,3 2 35 4
X =t—cos 3t

. 3HaliTu noxizHy QyHKIil {y =1-sin3t

EK3AMEHAILIMHWN BUIET Ne 21

. BuzHauenHs napa®oiu 1 BUBEEHHS ii KAHOHIYHOTO PiBHSHHS.

. 3acTocyBaHHs AU(PEPEHINIATBHOTO YUCICHHS JIJIsi OOUMCICHHS MEX (PYyHKIIIT.
[TpaBumno JlomiTans 15t pO3KPUTTS HEOIIPEACICHHOCTEH.

. Jana matpuis A. Haiiti 380poTHy A-1 1 BcranoButy, mo AA-1=E
2 4 4

A6:=|-2 4 3
4 55

. 3HAWTHU NOXIAHY

y = (x+ )"

EK3AMEHAILIMHUMI BUIET Ne 22

Buznauenns eninca i BUBEIEHHS HOTO KaHOHIYHOTO PIBHSHHS

. Haiibinp1mie 1 Haiimentie 3HaueHHs QYHKIIIT HA BIIPI3KY.

. Janu Bepmmau tpukytHuka ABC: A, B(-4,-3), 3(2,7).
3HaiiTu: a) piBHsAHHS cTopoHu AB; Ou) piBHAHHS Menianun AM.
. 3HalTH oBHUY audeperiian QyHKiii

y= YXE=X

X
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N

=

A

EK3AMEHAIIMHUM BUIET Ne 23

. Jlatu BU3HaUCHHS T1nepOOoIH 1 3anucaTy ii KaHOHIYHE PIBHSIHHS.
. Cramionapui Touku ¢yHkiii. [loctaTHi yMOBHU ICHYBaHHSI EKCTPEMYyMY
GyHKIIT ofHi€T 3MIHHOI.
. Bupimmru cucreMmy piBHSIHb METOJOM 3BOPOTHOT MaTpPHIII
2X1-x2-x3 =4
3X1L+4x2-2x3 =11
3X1-2x2 + 4x3 = 11

. CkJjacTu pIBHSHHS TOTUYHOI 1 HOpMal O JIiHIT B TOYIL NEPETUHY ii 3 BiC-
cto Oy

y(X) = x4 + 6X+ 6

EK3AMEHAILIMHWA BJIET Ne 24

BuzHaueHHs snurca 1 BABEAEHHS HOro KaHOHIYHOTO PIBHSIHHS.
Bekrop 1 #ioro mosra.

. 3HaiitTu BifcTaHb Big kpanku A(3;9) no ueHTpy Koja

x* +y? —26x+30y +313=0.

/o2 2 _
. Haiiti npousBognyio GyHKImn Xy+2+xy°=1

EK3AMEHAIIMHUMI BUIET Ne 25

AcumnroTtu GyHKIIT (BepTUKAIIbHI, TOPU30HTAIBHI 1 TTOXHUJI1).
BusnauenHns exctpemymy (yHKIIT OJIHI€T 3MIHHUX 1 HEOOX1/IHI YMOBHU €KC-
TpEMyMY.
. 3amucatu piBHSIHHSA MPsAMOI, rinepoosiu, 10 IpOX0IUTh Yepe3 JIiBUH (HOKyC
7x* -9y* =63

1 kpanky A(-1,-2).

. / . " cee
. Buamm moxigry Y i Y dymkmii

y = 3sin® 3x + arctg 2x
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EK3AMEHAIIMHUMI BUIET Ne 26

. BekTopHmii TBip JBOX BEKTOpPIB 1 HOTO OCHOBHI BJIACTUBOCTI.

. Iloximna 3BOPOTHOI (YHKIII.

. Jana momuna 5x +2y —z+ 3 =0 1kpanka A( 1, 2 -2). Ckiactu piBHSH-
HS TPSAMOi, IO MPOXOAWTH Yepe3 JaHy TOUYKY MEPICHIUKYISIPHO HTaHOi
TJIOTIHA

. HocmixkyBaTi (QyHKIII0 Ha Oe3MepepBHICTh

2
X =X

x2—4

y(x) =

EK3AMEHAILIMHWN BUIET Ne 27

1. 3mimaHuil TBIp TPHOX BEKTOPIB 1 HOr0 reOMETPUYHUN CEHC.

2. Jlorapudmiune audepeHIitoBaHHS.

3. Cknactu piBHSIHHS Kojia, sikiio kpanku A(5; 4) 1 B(-1; -6) €  xiHIsAMH

OJIHOTO 3 1i JlIaMeTpiB.
. 3HalTH eKCcTpeMyM (QYyHKIIIi

y =/x>+3x

EK3AMEHAIITHUNI BUTET Ne 28

. CxanspHuii TBip JBOX BEKTOPIB B KOOPJAHHATHIN (opmi.

. Jpyra uynoBa Mmexa.

. Hanu Bepmmnu tpuxkytHuka ABC: A, B(-4,-3), 3(2,7). 3naiitu: a) piBHIH-
Hs ctoponu AB; y) piBHSHHS TpsiMoi L, 110 mpoXoauTh Yepe3 BepIInHy 3
napayesnbHo cTopoHi AB.

. 3HaTH TOYKM TEperuHy Tpadika QyHKIIi

x3—8

2x2

y(x) =
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EK3AMEHAIIMHNMI BUIET Ne 29

1. BusHnauenusi OesmnepepBHOCTI (YHKII B Kpamii 1 Ha BIAPI3KY. YMOBH
oe3nepepBHOCTI GyHKIIIT B Kpanili. Buau po3puBiB QyHKITI.

2. BusnauenHs ekcTtpeMymy (PyHKIIIT OJIHI€T 3MIHHOI 1 HEOOX1JHA YMOBa €KCT-
peMymy.

3. Hano Tpum Bepmmuu TpukyTHuka A(l; -2; 2), B(1; 4; 0), C(-4; 1; 1) 3naiiTu:
a) KOOpAUHATH TOYKU NMEPETUHY MellaH; O1) KyT Mixk ctopoHamu Ab 1 AC

4. 3Haiitu audepeHIian 2-ro NopsIKy

3
X°+3xX .
= —sin?4x

4.1.6 .1miacyMKOBUN KOHTPOJIb — ICITHUT:

EK3AMEHAIMHIN BIUIET Ne 1

=

BisnauenHns noBiitHOTO iHTEerpana. OCHOBHI BIACTHUBOCTI 1 TEOPEMH.

Jlesiki 3acTOCYBaHHS TIOBEPXHEBOTO iHTErpana 1-ro pomy.

3. OOuucHiTi moABIMHMM 1HTETpan mo odmacti D, oOMexeH i 3a1anuMu JTiH1s-
MU

[[ xy?dxdy ,D:y=x*y=2-x
D

N
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4, JlocmiaiTi 201XHICTE Py

no

A

n2+1
n3+1

(e 0]
n=1

EK3AMEHALUMHIN BUUIET Ne 2

OOumnciieHHs MOABIMHOTO 1HTErpaja IUIIXOM 3BE€JICHHS HOTO A0 MOBTOPHO-
ro.

Bi3HaueHHs NOBEPXHEBOIO IHTErpaja 2-ro poay .

OO06uKCIITI KPUBOJIHIMHUN IHTETpA 2-TO POIY

2 y
J' X dx+;dy . e A(1,1) u B(2,8) Touxn kpusoii Y = X°
AB

3HaiiTi 00;1acTh 301)KHOCTI CTATEYHOTO ALY

o (x-3)"
>

n
n=1 n--2

EK3AMEHAUIIMHIN BUUIET Ne 3

['eomeTtpiuna iHTEpIIpETAIlis MOABIHHOTO 1HTErpaa.
3BeICHHS TTOBEPXHEBOTO 1HTErpajia 2-ro poAy J0 MOABIMHOTO 1HTErpaa.
OO6uunciTi TI0MLYy 001acTi, 0OMEXEHOT 3aJaHUMHU JIIHISIMU

yzl,y:6ex,y=1,y:6.
X

JloBecTH 301KHICTB psy 1 3HAWTH HOTO TOPOY
o0

nzﬂl (n+D)(n+3)
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EK3AMEHAIIMHIN BIUIET Ne 4

OOGuucieHHs oI 1 00'€eMiB 3a JIOMTOMOTOIO MOIBIHHOTO 1IHTETpaJa.

®opmyna CTokcCy.

3. OO6uwuciti moTik BekTopa F(M) uepes 30BHINIHIO TOBEPXHIO MIpaMiJIH,
YTBOPEHY TUIONIMHOIO (p) 1 KOOPJUHATHUMHU .TUIOCKOCTSIMHU
F(M)=@x—y2)i +(Qy+2)j+(2z—x)k, (p): 2x—3y+z=6

4. OO6uwmcIiTI MOABIWHUN 1HTErpall o oomacti D, oOMexeHiil 3a1aHMHU JTiHi-

SIMH

N =

[[ x?y?dxdy ,D:y=x ,y=-/x.

D

EK3AMEHAIIHIN BIJIET Ne 5

1. TlongiiiHiii iHTETpas y NOJSPHUX KOOPJAUHATAX.

2. Ilupxyniiis 1 poTOp BEKTOPHOTO TOJIA.

3. O06uucmHiTI NOTPIMHMIA IHTETpAT
[[[2x?yzdxdydz,V : —1<x<2, 0<y<1 0<z<3
\%

4. JocniaiTi 301KHICTb PAAY

o0
n!

n=1 r\l/ﬁ

EK3AMEHALIMHIN BIJIET Ne 6

3amiHa 3MIHHHX B MOJABIHHOMY IHTETpai (3araJbHUN BUIAJIOK).
®opmyna Octporpaacekoro — [Mayca.
3. O0uMcHITI MOTPIMHUIM 1HTETrpal

[[[2x?yzdxdydz,V : —1<x<2, 0<y<1 0<z<3
\Y

A -

4. JocmiaiTi 30DKHICTh Py
@ n

2
21:!
n=

37



N

=

EK3AMEHAUIIMHUMI BUIET Ne 7

["'eomeTpHruHe 3aCTOCYBaHHS MOABIMHOTO iHTErpana: 00YHCICHHS TUIOIII
IJIOCKUX (QIryp 1 IUIOINT TOBEPXHI.

Omnepatop ["aminbTOHA 1 HOTO 3acTOCYBaHHS.

OO6uuncanTy MOBEPXHEBUH 1HTETpaJl EPIIOTo POy MO MOBEPXHI, A€ G - yac-
THHA TUIOIIMHY, BiJICi4Y€Ha KOOPIMHATHUMHU ILJIOUTHHAMHU.

H(2x+3y+22)da, o X+3y+z2=3

OGuucauty iHTerpan 3 Tounicto €=0,001

1
[cos(x*)dx
0

EK3AMEHAUIIMHUMI BUIET Ne 8

MexaHi4He 3aCTOCYBaHHS TOJIBITHOTO 1HTETpaia: 00YMCICHHS MaCH IJI0C-
KHUX TUTACTHH 1 KOOPAMHAT iX IIEHTPY Mac.

Knacudikariist BEKTOpHHX TOJIIB.

OOGuucanTH KPUBOJIIHIMHUHN 1HTEeTpad 1-ro poay

j Xydl , tie L — xoutyp npsmoyronsruka ¢ BepurnHamu A(0, 0), B(4, 0), C(4, 2), D(0, 2)
L

3'sicyBaTH, 4YM € BEKTOPHE MOJIe: MOTEHIIITHUM, COJICHOI0M, TapMOHIMHHM.
F(M) = yzi + xzj — xyk

EK3AMEHAILIMHUMI BIUIET Ne 9

Busznauenns 1 o0uucneHds norpiiHoro interpana. OCHOBHI BIaCTHBOCTI.
Yucnosi psaau. Cyma psany. Heo6xigaa ymoBa 301kHOCTI psimy. OCHOBHI
BJIACTUBOCTI PSITY.

OO6uncnuTy OABIMHUY 1HTErpan mo obsacti D, oOMexeH1i 3aJlaHuMu Jii-
HisIMH

[[xy?dxdy ,D:y=x*y=2-x
D
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4. JloBecTu 301KHICTh PAY 1 3HANTH HOTO CyMy
Z‘O: 3"+ 4"
12"

n=1

EK3AMEHAIIHUN BUUTIET Ne 10

1. OO6uwucnenHs 00'emMy Tijia 1 HOr0 Macu 3a JIOIMOMOTOI0 OTPIMHOTO 1HTETpa-
na.

2. JlochimKeHHs YUCIOBUX PAIIB 3 MO3UTHBHUMU WieHaMu. O3HaKW 301KHOCTI
(03HaKu MOPIBHSAHHA 1 03HaKa JlanambOepa)

3. OOGUuCIUTH TOBEPXHEBHH 1HTErPAI IPYTOTO POIY

_U (y2 + 22 )dde , TJIE G - 4acTh MTOBEPXHOCTH Mapadosonga X = 9- y2 —2° orcexaemas

o

4, JlocmiauTu 301KHICTD PSIAY

EK3AMEHAIIMHUNM BUIET Ne 11

3amiHa 3MIHHHMX B NOTpiitHOMY 1HTerpaii. [{uninapoBa cuctema KOOpIuHaT.

2. JIoCHiPKeHHS YMCJIOBUX PSAIIB 3 TO3UTUBHUMHM WwieHaMHu. O3HaKu 301KHOC-
Ti (panukaibHa o3Haka Ko 1 iHTerpaisHa o3Haka Kori).

3. OOGuucnuTH oIy 00J1acTi, 0OMEXKEHOI 3aJaHUMHU JITHISIMU

y=x°, X—-y+2=0

=

4. 3nailTh 0061acTh 301)KHOCTI CTATEYHOTO PATY

© 6" x"

no1 (N +2)
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=

=

EK3AMEHAIIMHUNM BUIET Ne 12

3amiHa 3MIHHHX B NOTpiitHOMY 1HTerpaini. Chepruyna cuctema KOOpJauHaT.
3nakonepemixkuuii psia. Teopema JleiiOHina. AGCoMOTHA 1 yMOBHA 301K-
HICTb PAY.

OGuucauTu 00'eM Tia, 0OMEKEHOT0 3aJJaHUMH MTOBEPXHIMU

X*+y*=1 x+y+z=3, z=0

3HaiTH 001aCcTh 301)KHOCTI CTATEUHOTO PATY

o) 2nxn
Z:: 241

nln

EK3AMEHAIIMHUWM BUIET Ne 13

BiactTuBoCTI 1 iesK1 3aCTOCYBaHHS KPUBOIIHIMHOTO 1HTErpajia 1-ro poay.
OyHKIioHANBHI psid. O6macTh 301KHOCTI (QYHKIIIOHATIBHOTO Psiay. 301K-
HICTB 1 pIBHOMIpHA 301KHICTh (YHKIIIOHATLHOTO PSITY

OO6uKCIUTH KPUBOJIHIWHUN 1HTErpall 2-TO POAY

2 y
j X“dx + o dY | rue A(1,1) u B(2,8) Touku kpusoii Y = X°
AB

3HaiiTh 00;1acTh 301)KHOCTI CTATEYHOTO PAILY
0 X n
S
n=1 S

EK3AMEHAIIMHUMI BUIET Ne 14

BusnaueHHs1 KpUBOIIHIHHOTO 1HTErpaja 2-ro poay. 3B'sI30K MK KPUBOJTi-
HIHHUMH 1HTETpaiaMu 1-T0 1 2-T0 poy.

301KHICTH 1 piIBHOMIpHA 301KHICTh (PYHKIIIOHAJIBHOTO psifny. BrmactuBocTi
psiay, 0 PIBHOMIPHO cX0AuThcA. O3HaKa piIBHOMIPHOT 301)KHOCTI psILy.
OO6uncnuTy oABIMHUE 1HTETpas mo obmacti D, oOMexeH i 3aqanuMu Ji-
HisIMU

”yz cos(xy)dxdy,D:y=x ,y=+7,x=0.
D



4, OO6uucnutu iHTEerpai 3 TouHicTio €=0,001

J‘SII’]X

EK3AMEHAIIMHUMI BUIET Ne 15

1. OcCHOBHI BIaCTUBOCTI KPUBOJIIHIMHOTO IHTETpaJia 2-T0 POy.

2. Crareuni psinu. [nTepBan 36ixH0CTI. Teopema AbGens. Buznauenus paaiycy
301)KHOCT1 CTATEYHOTO PSY.

3. OOGuucauTy I0IIy 00J1acTi, 0OMEKEHOI 3aJaHUMH JITHISIMU.

Xy=4, X+y=5.
4. 3HailTH TphOX NMepuMx (BIIMIHHHMX BiJl HYJI) WICHIB PO3KIaJIaHHS B PsJl

BUpILIEHHS AU(EpPEHI1aTbHOrO PIBHSAHHSA, K1 330BOJBHSAIOTH IOYAaTKOBUM
yMOBaM

y'=ye", y(0)=1

EK3AMEHAUIIMHUMI BUIET Ne 16

1. ®opwmyna I'piHa.

2. BmactuBocTi crareunoro psay. Po3kmamanas GyHKINN B craTedHiit psia. Psg
Teitnopa 1 Maknopena.

3. O0uMCIUTH MOTPIMHUN IHTETpaIT

J.J.J.x+3y )dXddeV x=0y=0, z=0,x+Yy=1z=10x

4. 3nailTh 061acTh 301)KHOCTI CTaTEYHOTO PAY

© 10" x"
2 n

n=1 "\

EK3AMEHAIIMHUMI BUIET Ne 17

1. YMOBU He3aleKHOCTI KPUBOIIHIMHOTO 1HTETpalia BiJ IIJISXY 1HTerpaiii.
2. 3acTocyBaHHS CTaT€YHHX Ps/IiB B HAOMMKEHUX 00uucieHHax. O0uncneHHs
3Ha4YeHb (PYHKI(IT, 0OUMCIICHHS TIEBHUX 1HTETPAIiB.
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3

4

1.
2.

3

4

N =

. O6uncnuTy IOy 00J1aCcTi, 0OMEXKEHOI 3aIaHUMH JIHISIMH.
X2 +y2 =12, x/6 =V

. 3HaiiTi 00J1acTh 301KHOCTI CTATEYHOTO PSIY
o0 3 n X n

nZ::ln(n +1)

EK3AMEHALUMHWN BUIET Ne 18

Bu3zHaueHHs1 TOBEPXHEBOIO 1IHTErpaia 1-ro poay 1 cnocodi HOro 0OUNCICHHS.
3acToCyBaHHSI CTAaTEYHUX PAJIIB B HAOIMKEHUX oOuncieHHsIX. O0UucaeHHs
3HauYeHb (PYHKIII1, HAOJIMKEHE BUPIIIEHHS AU EPEHITIATbHUX PIBHIHD.
O06UKCIUTH KPUBOJIIHIWHUN 1HTErpall 2-T0 POy

I 2x%dx + yzdy , rne AB — nyra xpuBoii Y = x° , A(0,0), B(1,1).
AB
. O6Guucnutu iHTerpan 3 Toudicto €=0,001

! 2
J e 2x dx
0

EK3AMEHAIIMHUMI BUIET Ne 19

Busnadenns nmoasiiHoro inTerpana. OCHOBHI BIACTUBOCTI 1 TEOPEMH.
Tpuronomerpuuni psinun ypoe. Teopema dupuxie.

OOGuucauTH MOABIMHKM 1HTErpal 1o obmacti D, oOMekeHiH 3aaHUMHU JTiHis-
MU

”(x2 + yz)dxdy, D:x*+y*<R?
D
3HaiiTi 00;1acTh 301)KHOCTI CTATEYHOTO PSILY

i (x+2)"

_ 4
n=
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N =

=

1.
2.

3.

EK3AMEHAIIMHUMI BUIET Ne 20

OO6unciieHHs MOABIMHOTO 1HTErpaa IUIIXOM 3BEJIEHHS HOTO 0 MOBTOPHOTO.
OxpeMi BUMAAKU pOo3KiIaJaHHs B psisi Dypebe.
O06UKCIUTH TOBEPXHEBUH 1HTETpai IPyroro poay

z*dydx 2 2 o2
© - BHEIIHSISI CTOPOHA TOBEPXHOCTH Jummriconna X + Y +22° =2
o

OO6uncnuty iHTerpan 3 Tounictio €=0,001

100 |
J' n(1+ X) dx

X
10

EK3AMEHAILIMHWN BUIET Ne 21

['eomeTpuyHa iHTEpIIpETaLlis MOABIMHOTO THTErpaa.

JloCHiIPKeHHST YUCIOBUX PSJIIB 3 MO3UTUBHUMU WieHamMu. O3HaKu 3015KHOCTI
(03HaKu MOPIBHSAHHSA 1 03HaKa JlanambOepa)

OOGuucanTH KPUBOJIIHIMHUMN 1HTEeTpan 1-ro poay

jydl , Tie L — myra cunyconsl y=sin(x), 0<x<m
L

3HaNTH TPHOX MepIIMX (BIAMIHHHUX BiJl HYJIS) WICHIB PO3KJIaIaHHs B PSIJl BU-
piteHHs AU EPEeHIIAIBHOTO PIBHIHHS, SIKI 3aI0BOJIHSIOTH OYaTKOBUM
yMOBaM

n ] 2 [/
y'+y'=xy y0) =1 y(0):=0

EK3AMEHAIIMHUMI BUIET Ne 22

[ToaBifiHMI 1HTErpaJl B OJISIPHUX KOOPIUHATAX.
3nakonepeMmixkauit psaa. Teopema JleliOnia. A6CoOTHA 1 yMOBHA 301KHICTD

panay.
OO0uKCIMTH OTPIMHUIN IHTETpAT

[[[ 2xy?zdxdydz, V: 0<x<3, -1<y<0, 1<z<2
\%
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A

=

1.

2.

3HalTH TPHOX MEepIIUX (BIAMIHHUX BiJ HYJIS) YICHIB PO3KIaJaHHS B PsJl BU-
pieHHs 1u¢epeHITIaTbHOTO PIBHSHHS, SIK1 3a0BOJIBHAIOTH TOYaTKOBUM

yMOBaM. y' = e* +xy,y(0)=0.

EK3AMEHAILIMHWN BUIET Ne 23

['eomeTpuuHe 3acTOCYBaHHS MOJABIHHOTO 1HTETpaia: OOUHCIEHHS TUIOIII 110~
CKHX (ITyp 1 IJIOLII TOBEPXHI.

Hupkynsiist 1 pOTOp BEKTOPHOTO MOJIS.

O6unciuTy 00'eM Tiz1a, OOMEKEHOT0 33JaHUMU TOBEPXHAMHU

X+y+z2=6, 3x+y=6, 3x+2y=12, y=0, z=0.

3HaiiTi 00;1acTh 3015KHOCTI CTATEYHOTO PSTY

i (—1)”,(5)“
n=1 n‘\/ﬁ 3

EK3AMEHALIIMHUI BUIET Ne 24

BuznaueHHs 1 o0uucieHHs NoTpidHoro iHTerpana. OCHOBHI BIACTUBOCTI.
Yucnosi psau. Cyma pany. HeoO6xiana ymoBa 3015kHOCTI psny. OCHOBHI Biac-
THUBOCTI PSAY.

OOGuucIUTH KPUBOJIMHIMHUN UHTETpaN 2-TO poJia

j(ZX —y? ) dx+8ydy , rae L — Bepxssist nonosumHa smmnca X = 2C0S t, Y = 2SiN t, o6xon
L

OO6uncnutu iHTerpan 3 Tounictio €=0,001

! 2
J e 2x dx
0

EK3AMEHAILIMHUMI BUIET Ne 25

MexaHiuHe 3aCTOCYBaHHS MOJBIMHOTO 1HTETpasia: OOYHCIECHHS MacH MI0CKUX
IJIACTHH 1 KOOPAMHAT X LIEHTPY Mac.
Knacudikaiiist BEKTOpHUX TOJIIB.
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=

=

OOuucauTu NOTPIHHUH 1HTETpa
_m(xz +3y2)dxdydz,V : x=0y=0, z=0,x+y=12z=10x
\Y

OGuucautu iHTerpan 3 Tounicto €=0,001

1
_[exzdx
0

EK3AMEHAIIMHUMI BUIET Ne 26

OO6uucnenHsa 06'emMy Tija 1 HOro Macu 3a JI0IMOMOTOI0 TOTPIMHOTO IHTErpaa.
Crareuni psau. [nTepBan 301xHOCTI. Teopema AGensi. BusHaueHHs pajiycy
301)KHOCT1 CTATEYHOTO PSIY.

OOGuucauTH NOABIMHMM 1HTErpall 1Mo obyacti D, oOMexeHiil 3alaHuMu JTiH1S-

xy
MH H6ye3dxdy, D:y=In2,y=In3, x=3, x=6.
D

JlocmiauTu 3015KHICTh PSITY

N

n
|

o0
2 .
n=1

EK3AMEHAIIMHUMI BUIET Ne 27

3amiHa 3MIHHMX B MOTpitHOMY 1HTerpaii. [{uninapoBa cuctema KOOpuHaT.
JlociimKeHHsT YUCTIOBUX PSIIIB 3 MO3UTUBHUMU wieHaMu. O3HaKH 3015KHOCTI
(panukanbHa o3Haka Ko 1 iHTerpanbHa o3Haka Komri).

O06YMCIUTH NOTPIMHUIN IHTETpal

mXVZdXdVdZ’ Vi x=0, y=0, z=0,x+y+z=1
\Y

3a TOOMOTO0 PO3KJIaIaHHs MOAUHTETPAIbHOT PYHKINT B Psi7l OOYMCIUTH 1H-

Terpain 1
J — 2X2
[

0

dx
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no

N =

=

EK3AMEHAIIMHUII BUIET Ne 28

3amiHa 3MIHHMX B MOIBINHOMY IHTETpai (3arajJbHUN BUIAJIOK).
Tpuronomerpuuni psau @ypee. Teopema Jlupuxie.
OO6uMCIUTY NOTPIMHUIN 1HTETpal

JH(BOy+90x)dxdydz, V: y=x, y=0, x=1,2z=0z=x*+y*
\

3HaiTH 001acTh 301’KHOCTI CTETIEHHOTO PSAAY
0 2 n X n

2

~ n?+1

EK3AMEHAUIMHUI BUIET Ne 29

['eomeTpuyHa iHTEpIIpETAIlis MOABIHHOTO THTErpaa.
OxpeMi BUMAAKU po3KiIaaanHs B psij Dypee.
O06YKCIUTH TOBEPXHEBUM 1HTETPa IPYroro poay

2
” 2°dydX o grewmss CTOpOHa NOBEPXHOCTW annunconaa  X° +Y° +2z° =2
(e

3HalTH TPpHOX NMepuIMX (BIAMIHHHMX B1Jl HYJIS) YWICHIB PO3KJIaJaHHS B PsJl BU-
piiieHHs TU(epEeHIIaTbHOTO PIBHAHHS, SIK1 33]J0BOJIBHSIIOTH TOYaTKOBUM

YMOBaM.  y™:=vy.cos(X) + X y(0) =1 y'(0):=0

EK3AMEHAIIMHUMI BUIET Ne 30

®opmymna ['pina.

BrnactuBocTti crateudoro psany. Po3knamganss GyHKIiN B cratedHiit psia. Psn
Teitnopa 1 Maknopena.

OO6YuCINTH KPUBOJIIHIMHUHN 1IHTETpaT 2-TO POy

J 2x°dx+y’dy | rne AB — nyra kpusoit Y = X2 , A(0,0), B(1,1).
AB

OGuucautu iHTerpan 3 Tounicto €=0,001

1 -

SINX
[RAL
0 X
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5. TIEPEJIIK HABUYAJIbHO-METOANYHOI JITEPATYPU 1
HABYAJIbBHUX 3ACOBIB

5.1 OcHoBHa Ta J10J1aTKOBA JIiTEpaTypa
OcHoOBHA:

. Joporosues A. . Maremarnueckuii ananus: B 24. [TigpyyHuk 1uist BUIIIX
HaBYaabHUX 3aKianiB. — K.: JIn6ige, 1993. 4.1. — 320 c.

. Hdy6osuk B. I1., FOpuk 1. I. Bumia matematuka: HapuaneHuii nocionuk. — K.:
Buia mikoma, 1993, — 648 c.

. xine M. 1., Konecnuk T. B. Buia matrematuka: [linpyunuk: ¥V 3 ka: Ku.1:
AHaJniTHYHa TeOMETpis 3 eIeMeHTaMu ainreopu. BeTym 10 maTemMaTHIHOTO
anam3y. K.: JIubine, 1994. — 280 c. Ku.2: Jludepeniiianpie Ta iIHTETpaibHE
yuCJeHHs QPYHKIIH onHiel 3minHo1. Psaau. — K.: JIu6igs, 1994. — 352 c¢. Ku.3:
HudepeniianpHe Ta iHTErpaibHE YucIeHHs QYHKIN 6araThb0X 3MiHHUX.
Hudepenmianshi piBusaas. — K.: JIubins, 1994. — 352 c.

. bepman I'. H. COopHuK 3a71a4 10 KypCy MaTeMaTHiecKoro anainusa. — M.:
«Hayxkay», 1977. — 416 c.

. Knerenuk [1. B. COopHUK 3a/1au 110 aHATUTHYECKOU reomeTpun. — M.: «Hay-
ka», 1980. — 236 c.

. Crpuwxak T. I'. Marematudeckuii ananus: [Ipuxnanu 1 3anayi: Hapuansuuii
MMOCIOHUK JUUIS TEXHIYHUX BHIMX 3aKkianiB. — K.: JInoigs, 1995. — 240 c.

. Ilak B. B. Buma marematuka: [TigpydyHuk 11 BUIIUX TEXHIYHUN HABYAJIb-
Hux 3aknanaiB. — K.: JIn6iap, 1996. — 440 c.

JlonaTkoBa:

. IIpuBanos U. 1. Ananutuueckas reomerpusi. — M.: Beicmias mikona, 1975. —
377c.

. ITucxkynos H. C. TuddepeHumanbHoe U HHTErpaibHOE UCUUCIEHUE IS BY-
30B: B 31. — M.: Hayka, 1985. - T. 1-3.
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5.2 MetoanyHi OCIOHUKH 1 BKa31BKH

1. Meroau4Hi peKOMEeH 1aIlii Ta 3aBJIaHHs JO CaMOCTIHHOT pOOOTH IO KypCy
“Buria maTeMatnka” (€JI€MEHTH JIiHiMHOT anre6pu): ['opiiBka, 1998.

2. Meronuieckue yka3zaHusl K BBIIIOJHEHUIO TUIIOBOTO pacyéra Mo Kypcy
«Bpicmias matematukay (nupdepeHpoBaHue U UCYUCICHUE PYHKIIHA). —
Honenk: JAIIN, 1986. — 40 c.
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