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1. OPTAHIBALIIITHO-METOJMYHUI PO3 LT
1.1 3aranpH1 MOI0KEHHS

Po6oua nmporpama ckiazeHa Ha mifcTasi ['ay3eBoro cranmapTy BUIIOL OCBi-
TH 3T1JTHO 3 HaBYAJIBHUMH IIJIaHAMHU CIeliaIbHOCTEH ,,OpraHizallisi 1 peryaroBaHHs
JIOPOKHBOTO PYXy” Ta ,,Opranizallis I€peBe3eHb 1 YIPaBIiHHS Ha TPAHCIOPTI (aB-
ToMOOLTbHMIA)”, BuMoramu Hakasy MinictepctBa ocBitu Ykpainu Ne 161 Bin
02.07.1993 p.

B ymoBax 1HTEHCHMBHOTO 3pOCTaHHs OOCSTIB HAYKOBOI 1 HAYKOBO-TEXHIYHOI
1H(popMarlli, MBUAKO3MIHHOCTI I OHOBJIEHHS CUCTEMU HAyKOBUX 3HaHb BUHHUKAE
noTpeda B AKICHO HOBIA TEOPETUYHIN MIATOTOBLI BHCOKOKBaTi(iKoBaHUX (haxiB-
1B, 3JaTHUX JI0 CAMOCTIMHOI TBOPYOi pOOOTH, BOPOBAIKEHHS Y BUPOOHUIITBO Ha-
YKOMICTKUX TE€XHOJIOT1H 1 MPUCTOCYBaHHS 10 YMOB PUHKOBUX BIHOCHH.

3HaHHA METOOJIOTIi, Teopli, TEXHIKM, METOIIB 1 oprasizaimii HayKOBO-
JIOCITITHOT JISTBHOCTI JJOTIOMOKE CTYICHTaM JIETKO BKJIFOUaTHUCS Y TpodeciiiHy Ji-
SIIbHICTD, BTUTIOBATU HAYKOBI 3HAHHS y MPAKTUYHY TUIOLIUHY, CIPUSITUME PO3BUT-
Ky palioHaJIbHOTO TBOPYOI'O MUCIJICHHS.

OTxe, MUPOKE 3aTyUYCHHS CTYICHTIB JI0 HAYKOBO-AOCIIHOI poO0TH, 30ara-
YEeHHs IXHIX 3HaHb HOBUMHU HAayKOBUMH JIaHUMU, PO3BUTOK 3A10HOCTEN A0 TBOPUO-
IO MUCJIEHHS, HAyKOBOT'O aHali3y SIBULI, MPOILIECIB € MPUHIMIIOBO aKTyaJlbHUM 1
BXUTUBHUM. Y 3B'SI3KY 3 I[UM JI0 HABYAJbHUX TUIAHIB BKIIOYEHO IIF0 IUCHUILTIHY .

1.2 Meta BUKJIagaHHs JUCHUATUIIHA

Mera 1 3aBIaHHS TUCHUUIUIIHA € O3HAMOMIIEHHSI CTYACHTIB 3 OCHOBaMHU Ma-
TEMaTUYHOTO amapary, HeoOX1THUMU ISl PO3B’A3aHHS TEOPETUYHUX 1 PAKTUIHHIX
TEXHIKO-€KOHOMIYHHMX 3aJ1a4; PO3BUHCHHS JIOTIYHOTO Ta aJITOPUTMIYHOTO MHCIICH-
HSI; MABUIICHHS 3araIbHOTO PIBHS MaTeMaTU4YHOI KyJbTYPH; BMIHHS CAMOCTIHHO
MPAIfloBaTH 3 HABYAIHHOIO 1 HAYKOBOIO MAaTEMATHYHOIO JIITEPATypor0 Ta 3aCTOCY-
BaHHSI 3HaHb NPU PO3B’S3aHHI MaTEMATUYHO (HOpPMaTI30BAHUX 3a7a4 3a CIeIiallb-
HICTIO.

1.3 3agayi BUBYEHHS IUCIMIUIIHKM 1 OCHOBHI BUMOTH JI0 PIBHS 3aCBOEHHS
3MICTY QUCIUTLIIHU
B 3aranbHOMy Kypcl BUBYAIOTBCS €JIEMEHTHU BUIOI MaTEMATHUKH.
OT1xe, rMuOOKE BUBUEHHS LOTO LUKy JUCHUIUTIHA JacTh 3MOTy (paxiB-
1IEB1 BCTYNUTHU B iH(OpMalliliHe CYCIIFCTBO, JOMOMOKE 3100 yBaTH HOB1 3HAHH.

1.4 Tlepenik AMCIMILTIH, HEOOXITHUX JJIS BUBUCHHSI TAHO1 AUCIUILTIHU



Hapuanpna nucnurunina "anarebpa" € CKIAQMOBOIO ITUKIY MPUPOTHUYO-
HAyKOBOi IMIATOTOBKH (paxiBIiB 3 TPAHCIIOPTY.

3aBASKH [[bOMY CTYACHTH MAaIOTh MOXJIUBICTh IHTETPYBAaTH Ta HAKOIMUUyBa-
TH 1H(QOpPMAIIiIO 3 PI3HUX KYPCIB Ta YCIIIIHO BUKOPUCTOBYBATH il Mij Yac HaB4YaH-
HS 1 TOJAJIBIIOT TISTBHOCTI.

1.5 Micue nucuuriing B mpodeciiiHiil mAroToBIl crerianicra

“ Buima wmaremaTuka ~ BITHOCHUTBCS 10 IUKITY AUCHUIUIIH MPUPOJIHUYO-
HAyKOBOI MIATOTOBKM OakajiaBpiB.

Leii kypc nepeaye 10 KypciB AUCHUIUIIH UKy IPUPOJIHUYO] Ta 3arajibHoe-
KOHOMIYHOI MATOTOBKU: «CTaTUCTHYHUM aHami3y, «Buma maremartuka», «Exo-
HOMIYHA Teopisi», «MaremMaTuuyHe MNporpaMyBaHHs», a TAKOX JUCUUIUIIH 3 LUKITY
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'OJWH JACHUILUIIHY “Buina Marematuka

29

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 Jlexuii 153 68 34 51
1.2. TlpakTuuHi 3aHATTS
119 51 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




Tema 1 3MicT ekl nucuiuiigy “‘Buima marematuka ~ HaBeleHi B Ta0i. 3.1.

3. TEMATUYHUM IJIAH
3.1 Jlekuiiui 3auatts (1-i cemectp)

Taomung 3.1 — Temu 1 3MicCT JIEKIIH

HazBa temu T1a 1i 3MICT

Oocsr ca-

MOCTIHHOT
poboTH,

aK. TOOAuH

1. Enemenmu niniitnoi ma 6ekmopHoi anzeopu

BusHauHUKH qpyTroro Ta TPEThOTo MOPSAIKY, iX BIACTUBOC-
Ti, o0uncaeHHs. MiHnop Ta anredpuune qonoBHEHHs. [loHAT-
TS IPO BU3HAYHUK N-TO MOPAIKY. BuKoprcTaHHS BU3HAYHU-
KiB JIJI1 PO3B’SI3aHHS CUCTEM JIIHIMHUX piBHIHB. Dopmynu
Kpamepa.

Martpuii ta iX Buau, aii Hag MaTpuisiMi. Panr maTpuiil,
obepHeHa MaTpullsd. BukopuctanHs MaTpHIlh JUIs 0CITI-
JOKEHHS Ta PO3B’sI3yBaHHS CUCTEM JIIHIMHUX PiBHIHBL. MeTo-
i ["aycca Ta 0OEpHEHOI MaTpHIL.

Bexropu. OcHoBHiI nousTTs. JIiHiMHI oneparii HaJ BEKTO-
pamu. [Ipoekiiis BekTopa Ha Bich. JIiHITHO-HE3aJIeKH1 BEK-
Topu. baszuc, po3kiiaganHs BeKTopy 3a 0a3zucom. JlekapTis
0a3uc. Monynb Ta HanpsIMHI KOCUHYCH BekTopa. JIiHiitH1
ornepalrii HaJl BEKTOpaMU B CUCTEMI KOOPAHHAT.

CkansipHuii, BEKTOPHUI Ta MIIIAHUH T100YTOK BEKTOPIB, iX
BJIACTUBOCTI Ta BUKOPUCTAHHS TP PO3B’I3yBaHHI JEIKHX
3aj1a4.

Bincranp mixk 1BoMa Toukamu. [lofin Bijpi3ka B 3ajaHOMY
BITHOIIIEHHI.

I1. Enemenmu ananimuunoi ceomempii

Jlinig Ta ii piBHsAHHA. Pi3H1 BUIM piBHSAHB NPSIMOI HA ILIO-
MIMHI. 3arajibHe PiBHSIHHS NPSAMOi Ta HOro OKpeMi BUMAJIKH.
Kyt Mixk nBOMa mpsMuMu. YMoOBa MEPIEHIUKYISIPHOCTI Ta
napajieTbHOCT1 ABOX MPSIMUX.

Kpusi apyroro nopsaky. Komo. Kanoniuni ¢popmu piBHSHB
euninca, rinepooau, napadou, Ta JOCIIIPKEHHS iX TeOMETpH-
YHUX BJIACTUBOCTEM.

[MonsipHi Koopaunatu. [lonspHi piBHsAHHS miHii. [TapameT-




Ne OO6¢sr O6c¢sr ca-
II.
Ha3Ba Temu Ta ii 3MicT ac.ro- | pobor.
1. IUH aK. TOJIMH
PHUYHI PIBHSHHS JiHI{
8 PiBHSHHS TJIOMIMHY, 1110 TPOXOAUTH Yepe3 3ajaHy TOUKY 4 1
MEePIEHANKYJISIPHO JI0 33JIaHOTO BEKTOpa. 3arajibHe PiBHSIH-
HS1 TUIOLMHU Ta HOT0 OKpeMi BUTIAKH.
9 KanoHiuHe Ta mapaMeTpuyHe piBHSHHS MPSIMOI B IPOCTO-
pi. PiBHAHHS TipsMO1, 10 MPOXOJIUTH Yepe3 JIB1 3aJ1aHl TOY- 4 2
ku. KyT MiX muiomuHaMu, TpsIMUMU, TIPSIMOIO 1 TUIOITUHOIO.
[ToBepxHi npyroro nopsaaky. Kanoniuui ¢opmMu piBHSHB
OCHOBHHX MOBEPXOHb JPYroro nopsaky. JociaimkeHHs mo-
10 BEPXOHb METOJIOM CIYHUX IUIOUIUH. 4 1
3.1.2 IIpakTuyuHi 3aHATTS
Tabnuis 3.2 — TeMu 1 3MICT IPAKTUYHUX 3aHITH MOAYJIIO 1
No O6csr Ob6cesr ca-
o . JeKITIH, MOCTIHHOI1
1I.
Hassa Temu Ta 1i 3MiCT ak.ro- | poboTi.
1. JIUH aK. TOJINH
BuzHauHuKH, iX BIACTUBOCTI, OOYMCIICHHS, 3aCTOCYBaHHSI 4 1
1 | no po3B’s13amHA cUCTeM anreOpaidHuX MiHIHHUX PiBHAHB
(CAJIP).
2 | Marpuuy, aii Hax maTpunsmu. Od6epHeHa maTpuns. Bukopu- 4 1
CTaHHSI MaTPUIb JUIsl JOCIIKEHHSI Ta po3B’sizyBanHs CAJIP.
Metoau ["ayca Ta 06epHEHOT MaTpHuIIi.
Bexropu. Criocobwm ix 3aBmanss. JIiHiiHI orepariii Ha1 Be-
3 | kropamu. CKasspHUN, BEKTOPHHIA Ta MilllaHU# T00yTOK BEK- 4 1
TOPIB Ta iX MPAKTUYHE 3aCTOCYBAHHS.
Jlinis Ta ii piBHsHHS. [IpsiMa miHIS HA TUIOMIUHI. 1
4 4
5 | Kpusi ipyroro nopsiaky: koo, erc, rinepooa, napadoa. 4 1
5 1
6 | Kpusi B onspHiii cucTEMi KOOPAMHAT Ta APAMETPUYHO 3a-
JTaHl. 5
[Ipsima ¥ TuIOIMHA Y TPUBUMIPHOMY MPOCTOPI. 1
o . ; 2
KaHoHI4YHI MOBEpXHI IPYroro NopsAaKy Ta iX nmodyoBa Me- 1

TOAOM CIYHUX IUIOIINH.




3.2 Monaynsb 2

3.2.1 Jlexuiiul 3aHATTA

Ta6mur 3.4 — TeMu 1 3MICT JIEKITIH MOYJIO 2

Ne

II. II.

HasBsa Temu Ta 1i 3MiICT

O6csar

JIEKIIii,
ak.

TOAUH

I11. Bcmyn 00 mamemamuunoz2o anaiizy

Ormsia BiIOMUX TIOHATH 3 MAaTEMaTUYHOTO aHalli3y: MHO-
JKWUHHU, MHOKUHH JIMCHUX YHCEN, MOJIYJb JIMCHOTO YHUCIa,
dbyHKIiA Ta crocoOu i1 3aBmaHHs, AesAKl Kiacu (PyHKIIIH,
eJIeMEeHTapH1 (PyHKIII.

HeckinyeHHO MaJi 1 HECKIHYEHHO BeJUKI BenuduHu (Py-
HKIIIT) Ta X BJACTHBOCTI.

['panuus @yskuii B Touwi. Teopema npo 3B°A30K QPyHKIIIT
3 ii rpanuiero. BnactuBocTi rpanuup GyHKii. ['panus
¢GyHKUIT Ha HECKIHYeHHOCTI. OJHOCTOPOHHI rpaHulll (yH-
Kiiil. BractuBocTi PyHKIIIH, SIKI MAIOTh TPAHULIO B TOYII.

[TopiBHSAHHS HECKIHYEHHO Manux ¢yHKUIN. [lepmia Bax-
nuBa rpanuus. Harypanbni naropudmu. dpyra Baxiusa
I'PaHHULIS.

Henepepsuicts ¢ynkiii B Toutll. Touku po3puBy GyHKIIIi
Ta iX BuAu. BractuBocTi QPyHKIN HEMEPEpBHUX B TOYIII.
®OyHKIIis HEeTlepepBHA Ha BIAPI3KY Ta 11 BIACTUBOCTI.

1V. Tugpepenuyianvne uucnenna ynkuyii
OOHIE€T 3MIHHOT

3anauyi, sIKi MPUBOJATH 10 MOHATTS MoxiaHOi. [ToxigHa
MPaBUJIO 3HAXOKEHHS 1MoxiH01. OCHOBHI npaBuia Ta ¢o-
pMysu qudepeHiiroBaHHs (Oris WKUIbHOro Kypey). Hes-
BHa (pyHKIIis Ta 11 AudepeniitoBanns. Jlaropudmiune nu-
bepeHIiitoBaHHs.

HudepeniiiroBanHs 00epHEHUX Ta OOEPHEHUX TPUTOHOME-
TpuuHUX GyHKIiN. ['inepOoniuni GyHKINT Ta X MOXiaHI.

[Toxigna Bumux nopsakis. [lapamerpuune 3apnanus ¢y-
HK1II Ta 11 1udepeHIiirtoBanHs.




Ne O6csr
nm | g . . Ob6car | camoc-
a3Ba TeMH Ta ii 3MICT —
aK. poboru,
TOOWH aK. ro-
i
8 HudepenuiioBanicts yHkiii. Judepennian ¢pyHkiii,
9 HOro BIIACTUBOCTI, TEOMETPUYHHI 3MICT Ta BUKOPUCTAHHS ) 1
B HAOMMKeHUX oOuncneHHs X. udepeniiany BUIUX MO-
psaxie. [uBapiantHicTs hopmu audepentiany 1™ mopsa-
KY.
[IpaBumno JlomiTans Ta HOro 3aCTOCyBaHHS IO PO3KPUTTS
HEBU3HAYECHOCTEH.
10 2 2
V. [ocnioxcennsa pyukuii 3a 00nomo2o10 noxionoi
YMoBU 3pocTaHHsl Ta cnaganHs QyHkiii. ExcrpemanbHi
Touku. HeoOxiH1 Ta JOCTaTHI YMOBU ICHYBaHHSI €KCTpe-
11 | mymy dyHKIii. 3HaXO/HKEHHST HAMOUTBIIIOTO 1 HAWMEHIIIOTO | 2 1
3HAY€Hb (PYHKIIII.
MYKJIICTh 1 TOTHYTICTh KPUBHUX. TOYKHU MEepeTUHy. Acu-
O 1CTb 1 11O 1c To epe Ac
MIITOTH KPUBHUX. 3arajbHa cXema JOCTIKEHHS PYHKIIIT Ta
12 | mobynosa ii rpadika.
2 1
MIUIEKCHI YHCIIa, X PI3HI mu. J1i HaJ KOMILIEKC-
13 KomrmiekcHi uncina, ix pizHi po 11 HaJT KOMIUIEKC
HuMU yuciamu. Popmyna Ennepa.
4 1




3.2.2 TlpakTuyHi 3aHATTS

Tabmums 3.5 — Temu 1 3MiCT TPAKTUYHUX 3aHATH MOIYIIIO 2

Ne O6esr
n | g o . Ob6car | camoc-
a3Ba TEMHU Ta ii 3MiCT nexuii, | TiiiHoi
1. ak. pobo-
TOAUH TH, aK.
T'OAHH
1 Ornsan enemeHTapHux QyHKIIHN Ta iX B1acTUBOCTI. besmo- ) 1
cepeHeE 0OUNCIICHHS IPaHULb.
2 OO0uuncieHHs TPaHUIIb 32 JOTIOMOT OO0 €KBIBAJICHTHUX He- 2 1
CKIHUEHHO MaJIMX. MepIlia Ta APyra BaxKJIUB1 TPAHUIIL.
3 HenepepBHicTh (yHKIIIT B TOUILl Ta HA IHTEPBAJII. 4 1
4 JudepenuiroBanus QyHKIIM. 5 1
5 Hudepenuian pyHKuii Ta HOro 3aCTOCYBaHHS.
6 [IpaBuno JlomiTans Ta ix 3aCTOCyBaHHS. 4 1
7 HocnimxkeHHs: QyHKIIIH 3a JOMOMOTOI0 TIEPIIOi Ta IPYyToi
noxigHoi. Acumnrotu. [ToGyaoBa rpadikiB GyHKITIHA. 2 1
8 : - y
3agayvi Ha HAHOLIBIIE Ta HAWMEHIIIE 3HaYeHHS (PyHKIIIi. 4 1
9 KowmrmekcHi uncna, ix pizai ¢popmu. Jlii Hax KOMILIEKC-
HUMHU YUCJIaMHU.
4 1

10




3.3 Moayis 3

3.3.1 Jlekiiiid1 3aHATTA

Tabmums 3.7 — Temu 1 3MiCT JEKITIH MOAYITIO 3

— O6csr
In . . csr i
- | Ha3Ba Temu Ta i 3MicT ek | camoc-
E‘K—’ pobotu,
- aK. To-
ro- HH
| A
VI. Inmezpanvne uucnenna hynkuii 0oHiei 3minnoi
[ToHATTS mEpBICHOI Ta HEBU3HAYEHOI'O IHTErpaja, Moro
1 | BmactuBocTi. OCHOBHI BJIaCTUBOCTI HEBU3HAYEHOTO 1HTErpa- | 2 1
na. Tabauus OCHOBHUX IHTETPAJIIB.
Meto/ 3aMiHU 3MIHHOI Y HEBU3HAYEHOMY 1HTErpaJIl.
[aTerpyBaHHs BUPA3iB, AKI MICTATH KBaJpPAaTHHI TphoxuieH | 1 1
B 3HAMEHHUKY 1
[HTEerpYyBaHHS YacCTUHAMMU.
. : : : 1
Jlesiki BiTOMOCTI 3 anreOpu OaratodsieHiB Ta parioHaIbHUX 1
5 | npo0iB. Po3knaa mpaBUIIbHOTO PaIlioOHAIBHOTO JpOo0y HY 1
CyMy eJIeMEHTapHUX JpO0iB. 1
[HTerpyBanHs parioHaIbHUX JPOOiB.
[HTErpyBaHHS TPUTOHOMETPUYHUX BUPA3iB 1
[aTerpyBanHs GyHKIIN parioHAIbHO BUPAKEHUX Yepe3
TPUTOHOMETPUUHI (PYHKIIIT 1 1
[HTerpyBaHHs nesKuX ippalioHanbHOCTE. [HTerpanu, mo
g | «ue OepyThCSI». 1 1
BusHauenuil iHTerpan ik rpaHuls 1IHTETPATbHOI CyMH, TE€O-
peMa iCHyBaHHS, BJIACTUBOCTI, TEOMETPUYHHUMA Ta (PI3UUHUN 1
10 | 3micr.
[ToximHa B BU3HAYEHOTO 1HTETPaATy MO 3MIHHIM BEpXHIN 1
Mmexi. Dopmyna Herotona-JlelOnia. 3amiHa 3MiHHOI Ta 1H-
1 TErpyBaHHs YaCTUHAMH Y BU3HAYCHOMY 1HTETPaJIi. 1 1
Habnuxeni o6uncneHHs BU3HAUeHUX 1HTerpaiiB. Popmy-
JIM IPSIMOKYTHHUKIB, Tpaneniii, CUMIICOHa.
12 3acTocyBaHHS BU3HAUEHOTO 1HTETpally JJIsl O0UMCICHHS
IO TIOCKUX (Iryp B AEKAPTOBUX 1 MOJIAPHUX KOOPIUHA- 1

11




Ne Q6- O06car
I . . cAr i
- | Ha3Ba Temu Ta i 3MicT ek | camoc

E‘K—’ pobotu,
- aK. To-
ro- HH
| A
Tax, TOBKHWHA AYTH IJIOCKOI KpUBO1, 00’ €My Ta IUIOIII TOBE-
pxHi o06epTanHs. [lesiKi 3acTOCYBaHHS BU3HAUYEHOTO 1HTETpa-
7a B GI3UYHMX 33/1a4ax.
13 g . . 2
HesnacHi iHTErpanyu 3 HECKIHYEHHUMH MEXaMH TaBiJl Ha-
OskeHux QyHKIIA. 301KHI Ta po301kHI 1HTerpan. O3HaKu
301KHOCTI Ta p0o301’KHOCT1 HEBJIACHUX 1HTErPaJIiB
14
1
3.3.2 IIpakTuyHi 3aHATTSA
Ta6mui 3.8 — TeMu 1 3MICT IPAKTUIHUX 3aHATH MOIYJIIO 3
Ne OGesr
osee . caMocC-
. | Ha3Ba Tem# Ta ii 3MICT Obearste- | wof
. KIi, e
poboru,
aK. TOAuH aK. TO-
I
1 Tabnuus iHTerpanis. Meroa 0e3mocepeiHbOro 1HTErpy- 2 1
BaHHsI, 3aMiHa 3MIHHOI Ta IHTErPYBAHHS YaCTUHAMMU 1
2 Meroa 3amiHU 3MIHHOT Y HEBU3HAYEHOMY 1HTETpasi. 1
[HTerpyBanHs BUpasiB, sSKi MICTATh KBaJIpaTHUN TpUUJICH 1 1
3 y 3HAMEHHHUKY.
1
[HTerpyBaHHs YacTUHAMU. 1
S | Po3knan HpaBHIILHOTO PALiOHATLHOrO Apo0y Hy CyMy 1 1
eJIeMEHTapHUX APOOiB.
[HTerpyBaHHs palioHANIbHUX APOOIB.
[HTETpYBaHHS TPUTOHOMETPUYHUX BUPA3iB 9 1
[nTerpyBanHs (QyHKIIIH palioHaTbHO BUPAXKEHUX Yepes
TPUTOHOMETPUUHI (DYHKIIII. 1 1
9 | IurerpyBaHHs HesKHUX ipalioOHaNbHOCTEIA.
10 ®dopmyna Herorona-JleiOnina. [aTerpyBanHs yacTUHaAMU 1
Ta 3aMiHa 3MIHHOI Y BU3HAYEHOMY 1HTErpaIi.

12




Ne O6csr
. caMocC-
1. o -
. Hasga temu Ta ii 3micT Sﬁi;ﬁ T
: pobotu,
aK. TOOWH aK. TO-
i
11 ["'eomeTpryHe 3aCTOCYBaHHS BU3HAYEHOT'O 1HTETpaIa.
4
Jlesiki (hi3uuH1 3aCTOCYBaHHS BU3HAUEHOTO 1HTErpara.
12
2
HesnacHi iHTerpay.
2
13
3.4 Monayns 4
3.4.1 JlexiitHi 3aHATTS
Ta6muig 3.10 — Temu 1 3micT nekmiit moaysto 4
Ne O6car | O6csr ca-
. M. | Ha3pa TeMH Ta ii 3MiCT el B
aK. poboru,
T'OMH aK. roauH
VIII. 3euuaitni oughepenuianvhi pienannsn
1| HudepenmianbHi piBHSIHHS MEPIIOTO MOPSAKY: 3araibHi
MOHATTS Ta O3HAYCHHs, 3a/1a4a Ko, reoMeTpuyHui 3MICT 1 1
nudepeHIiaabHoro piBHSHHSA. J(ndepeHmianbai piBHIHHS 3
B1JIOKPEMITIOBAaHUMHU 3MIHHHMH.
OpnHopiaHi Ta JMiHIAHI AUQEPEeHITIaNbHI PIBHIHHS MEPIIO-
ro nopsaky. PiBusuus bepuymi. Jleski 3acTocyBaHHS 1H- 1 1
2 (bepeHIiaIbHUX PIBHSIHB NEPIIOTO MOPSIKY.
HudepeHuianbHi piBHSAHHS IPYroro Ta BUIIMX MOPSIIKIB: 1 1
OCHOBHI MOHATTA Ta 03HauYeHHs, 3a1a4a Komi. udepenii-
aJIbH1 PIBHSHHS APYTrOro MOpsiaKy, siKi IPUIYCKalOTh 3HU-
YKEHHS TTOPSIZIKY.
3 o : .
JliniiiH1 qudepeHuiaibHl PiBHSHHS IPYroro Ta BULIUX
MOPSAKIB: OCHOBHI O3HAYEHHS Ta MOHATTSA. JIiHIMHI OJTHO- 1 1

piaHi qudepeHLianbHi pIBHSIHHS IPYroro MopsaKy, Biaac-
TUBOCTI MOTO PO3B’s3KIB, TEOpEMA MPO CTPYKTYPY 3aralib-
HOTro po3B’s13Ky. JIiHilHI OTHOPI/IHI PIBHSHHS IPYTOro MO-
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Ne O6csar | O6esr ca-
. I - JMEKIIH, | MOCTIHHOL
HasBa Temu Ta ii 3MicT Ak, pobota
TOOWH aK. TOOWH
4 PAAKY 13 cTaduMH KoedilieHTaMu.
JIiHiitH1 HeOAHOP1AHI JUdEpeHLIaTbH] PIBHSIHHS IPYTroro
MOPSIKY, TEOPEMHU PO CTPYKTYPY 3aralibHOTO PO3B’A3KY.
5 3HaXOPKEHHS PillleHb HEOAHOPITHOTO PIBHSHHSA JPYroro 1 2
MOPSAKY 13 CTAIMMU Koe]illieHTaMH 1 CIeliaJIbHOO TTpa-
BOIO YAaCTHHOIO.
Merton Bapiallii JOBUIBHUX CTaIUX. 1 1
6
[TonsiTTs cuctemu audepeHIianbHIX piBHSIHL. HopMmanbHi 2 2
CHUCTEMHU Ta IX PIIIICHHSI METOIOM BUKIIFOUCHHS HEBIJOMUX.
7
@dyHkiis 0aratbox 3MIHHUX: O3HA4Y€HHs, 00JIacTh BU3HA-
YeHHs, CMocoOM 3aBjmaHHS, rpadik, rpaHmms, Hemepe- | 1 1
8 | PBHICTh Ta YACTUHHI NOXIJH1 (DYHKIII1 IBOX 3MIHHHX.
HudepentiioBanicts ¢yHkIli. HeoOxigHa Ta qoctaTHs
yMOBH audepeniiiioBadocti PyHkuii. [loBauit qudepenii- ) 1
an QyHKIIi1 Ta oro 3acTOCYBaHHS 0 OOYUCIEHHS (PYHKII
9 | i moxu6ox. IToxinHa ckiaaneHoi GpyHKII.
[Toxinna HesiBHO 3amaHoil PyHkiii. Teopema icHyBaHHS
HesBHOI (pyHKIIi1. JloTHYHA IUTOIMHA Ta HOpMaJIb JI0 TTOBE-
pxHi. 'eomeTpuunuii 3micT nudepenmiana GyHKIT ABOX
3MIHHUX. 2 1
10
JlokanbH1 ekcTpeMyMH (QyHKIIT 1BOX 3MiHHUX. HeoOxina-
Ha Ta JIOCTaTHS YMOBH ekcTpemyMmy. HaliGib1ie Ta Haii-
MEHIIIE€ 3HaYeHHs (PYHKIIIi B 3aMKHEH1H 00J1acTi. Y MOBHUH 3 1
EKCTPEMYM.
11
3.4.2 IlpakTuyH1 3aHATTS
Ta6muig 3.11 — Temu 1 3MICT IPAKTUYHUX 3aHATH MOAYJIIO 4
No 1. Ob6csar | O6esr ca-
Ha3Ba Temu Ta ii 3MicT aK. pobota
TOWH aK. TOOVWH

14
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Hudepenmianshi piBHsHHA ([IP) nepioro nmopsaxy.

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

Opnopigui diHiAHL JIP Apyroro nopsiaky 31 CTAIMMH KO-
edirieHTaMH.

Heonnopiani miHiiH1 JP npyroro nopsaky 31 cTaauMu
Koe(ili€HTaMH 1 CTIeNiaJbHO0 MPABOI0 YaCTUHOIO.

MeTton Bapiaiii TOBITEHUX CTAINX
Cucremu nudepeHiabHUX PIBHSAHD

@dyHKIIis 6araTb0X 3MiHHHUX: OCHOBHI TOHSITTS, YACTUHHI
MOX1H1 Ta TOBHUM AudepeHIiiall.

['eomeTpuyHi 3aCTOCYBaHHS YaCTUHHMUX moxigHux. 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 JIEKITi MOIYITIO 5

Ne 1.

HasBa temu Ta 1i 3MiICT

Oo6csr

Oo6csr
caMoc-

JIEKIIH,

TIAHOT

akK. ro-

pobo-

AUH

TH, aK.
T'OJIMH

X. Kpammni, Kpueoniniiini ma noeepxmneesi inmezpaiu

[TonsitTs dirypu, giamerpa, Mipu. O3HaYEHHS 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 JiE-
KapTOBUX KOOpAMHATAaX. 3aMiHAa 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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OO6uuclieHHs KPUBOJIHIMHUX 1HTErPaJIiB MO AOBXKUHI TyTU
(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 IHTETPAJiB IO
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 MOJIs, 1i i3UIHUN
3MICT.

JIin1iHUI 1HTErpasl y BEKTOPHOMY MOJI1, HOTO (hi3UYHMIMA
3micT. [upkymsiist BekropHoro nosisi. Teopema Crokca.
Potop mosst, #ioro (hi3udHMM 3MICT B MOJI MIBUAKOCTEH.

ConeHoinHe, MOTEHIIAJIbHE Ta TAPMOHIYHE MO, Y MO-
BU HE3AJIEKHOCTI JIIHIMHOTO 1HTerpana Bia popMu nuxy
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

OO6uuncieHHs 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.
ey . . 1
4 Cxkansipre none. Jlinii #1 noBepxHi piBHA. [IoxiaHa 3a 5
HarpsiMoM. ['panient. BekTopHe noue.
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 JlexuiitHi 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 psxy. OCHOBHI BIACTUBOCTI 301- 8 2
JKHUX psiB. 3HaKoa0aaTHI psiau. O3HaKU 301KHOCTI: MOpi-
BHsHHS, JlanmamOepa, pajukanbHa Ta IHTErpajibHa O3HAKU
Komri.
3nako3MminHi1 psagu. Teopema JleitOuina. [TousaTTs npo ps-
2 | au 3 JOBiTBHUM PO3MOILIOM 3HaKiB. AOCOJIOTHO Ta YMOB- S) 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- 4 ’
TS piBHOMIpHOT 301kHOCTI. CTeneneBut paa. Teopema
Abens. [nTepBan 301KHOCTI cTENEHEBOTO pALy. BracTuso-
CT1 CTETICHEBUX PSIIB. 5
Psn Teiinopa. Teopema npo €aHICTh po3kiiany GyHKIIi B
4 | cTeneHeBui psaz. JloctatHi yMoBH po3kiany QyHKIII B psL 8 2
Tetinopa. Po3kiian eneMeHTapHUX (PYHKITIH e*, cosx, sinx,
In(1+x), (1+x)" B psax Teitnopa (psx Maknopena). Ha-
OmkeH1 00UMCIIeHHS 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]; 8 1
[0; e]; [0; m].
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, 067acTh 301KHOCTI. CTeneHeBi 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 CTYACHTIB CKIIAJIA€ThCSA 3 CAMOCTIMHOTO ONpaIfOBaHHS
HaBYaJIbHOI, METOJIMYHOI JITEPATypH Ta HAYKOBOI MEPIOJUKH TPH MiATOTOBII 10
JEKIIIHHUX Ta MPAKTUYHUX 3aHATh, poOOTH 10 miaroToBIi 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”,

,»3JIOBUTBHO”, ,,HE3aJI0BUIBHO", pEUTHHTOBOIO (ABAIIATHOATIBHOIO) CHCTEMOIO 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
BCeOI1YHI1 1 MMOOKI 3HAHHS MPOTPaMHOT0 MaTepiaity, Mae BCeOIUHI HABUKU MOJY-
JIOBaHHS MaTEeMAaTHUYHUX CHUCTEM, Ta TOBHY peaji3aiiio MOJEICH TOCITiIHKEHHS
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 aJIrOPUTMI3yBaTHU OCHOBHI MOJEINI JOCTiIKEeH-
Hs OIepartim.

O1iHKy ,,He3an0BUIEHO™ (9,00 ... 5,00 - ,,FX" Ta ,,F”’) BUCTaBIAIOTH CTYACHTY,
110 BHSBJISIE MPOMYCKU B 3HAHHSIX OCHOBHUX ITOJI0KEHB MPOTPAMHOTO MaTepiay,
HE 3JJaTHUI peali3yBaTH aJITOPUTMIYHOTO Ta MaTeMaTHYHOTO MHCIICHHS.
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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 KoHTposato MK

1. Bu3HayHUKH JPYroro i TpeThOro NOPsIKY Ta iX BIACTHBOCTI.

[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 1M HOTO 3HAXOKEHHS.

Cucrema niHiiiHux anredpaiuaux piBHsHb (CJIAP), ocHOBHI 03HAUYCHHS, BUAH

CUCTEM.

7. PosB’szyBanns CJIAP 3a popmynamu Kpamepa.

8. Marpuunuii meton po3B’sizyBanns CJIAP.

9. Teopema Kpokepa — Kamnemi ipo cymicHicts CJIAP.

10.Po3B’sizyBanus goButsHUX CJIAP Metonom ["ayca. Ognopiani CJIAP.

11.BekTopu, OCHOBHI MOHSTTS, JIIHINHI J1i HaJl BEKTOPaMU B T€OMETpUYHINA op-
Mi.

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

13.IIpoek1is BEKTOpa Ha BiCh; OCHOBHI TEOPEMH.

14. JlexapTiB 6a3uc, 3aBAaHHS BEKTOpa B CUCTEM1 KOOPMHAT.

15.KoopauHaty, 7OBKHUHA 1 HANIPSIMHI KOCUHYCH 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 TBOX BEKTOPIB: O3HAYEHHS, BIACTUBOCTI, TEOMETPUYHE
Ta MEXaHI4HEe 3aCTOCYBaHHS.

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

21 .Mimanuii 1oOyTOK TPbOX BEKTOPIB: 03HAYEHHSI, BIACTUBOCT1, T€OMETPUYHUIN
3MICT, OOYMCIICHHS.

22.BijncTtanp MiX JBOMAa TOYKAMH, IO BiJIpi3Ka B 3aJJaHOMY BIJTHOIIEHHI.
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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 33JIaHOMY BEKTODY.

25.PiBHSHHSA NMPsAMOI Ha TUIONTKHI, KA IPOXOIUTh Yepe3 3aJaHy TOUKY 1 IepIieH-
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 piIBHSIHHS MPSIMO] Ha TJIONIKHI Ta HOTO TOCHIKCHHS.

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 i piBHIHHS.

33.ITapabouna Ta ii piBHAHHS.

34.TlepeTBOpeHHS TPSIMOKYTHUX KOOPJIUHAT HA TJIOIIUHI.

35.PiBHAHHS KPUBUX JIPYTOro MOPSAIKY 13 3MIIIIEHUM IIEHTPOM.

36.PiBHAHHS pIBHOCTOPOHHBOI TNEpOOIIH BITHECEHOI IO CBOIX aCUMIITOII.

37.PiBHAHHS UIOMIMHM, KA IPOXOJIUTH Yepe3 3aJ]aHy TOUKY MEPIECHIUKYIISIPHO
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 MOYJIO 2

1. Tonstra ¢pynkuii. Enementapui ¢pynkuii. OOMexeH1, MOHOTOHHI, TapHi 1 He-
napHi, Mep1OANYHI Ta HESBHO 3aJlaHl (PyHKIIII.

O3HayeHHs Ta BJIACTUBOCTI HECKIHYEHHO MaJIUX BEJIUYUH.

O3HayeHHs Ta BIACTHBOCTI HECKIHYEHHO BEJIMKUX BEJIMYHH Ta iX 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.

11.03nauenns HenepepBHOCTI PyHKIT B Toulll. Kimacudikariist po3pusis.
12.BnactuBocTi HerepepBHUX (dbyHKIIH B Toqui Ta Ha iHTepBaJIi

W™
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14.0CHOBH1 MpaBuiia Ta (I)opMyJII/I nudepeHIIitoBaHHS.
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15.HesBHo 3anana ¢yHkuis Ta i qudepenuiroBans. Jlaropupmiune nudepen-
I FOBaHHS.

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

17.1TapameTpudHo 3aaHa GyHKINS Ta i1 MOX1HA.

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

19. Iudepentiian ¢yHKIIii, HOTO 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 KpUBUX. TOUYKH MEpEruHy.

28.AcUMNTOTH KPHUBOI.

29.KpuBuHa miockoi kpuBoi. EBostoTa Ta €BOJILBEHTA 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-
JLHOTO JIpO0Y Ha CyMy €JI€EMEHTapHUX JpOOiB.

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

O3HaueHHs MepBiCHOI (PYHKIIIT Ta HEBU3HAYEHOTO 1HTErpaa.

BiracTuBOCTI HEBU3HAYEHOTO 1HTErpaIa.

Tabnuug iHTerpanis. Meroz 6e3nocepeIHbOro IHTErpyBaHHH.

Merton niJICTaHOBKY (3aMiHU 3MIHHO1).

[HTEeTpYBaHHS YaCTUHAMMU.

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

[HTerpyBaHHs palioHaJIbHUX APOOIB.

[nTerpyBanHs (QyHKIIIH palioHaIbHO BUPAKEHHUX Yepe3 TPUTOHOMETPUYHI

(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 BIACTUBOCTI BU3HAYEHOTO 1HTETpaa.

13.Teopema npo MoxiHy BU3HAYSHOTO 1HTETpaJIa 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 iHTerpayii 3 HECKIHUCHHUMH MEXaMU 1HTErpyBaHHS (IIEPIIOTo Po-
zy).

17.HemnacH1 1HTETpaju 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 3anUTaHb 10 KOHTPOJIIO 3HAHb CTYJEHTIB MOYJIIO 4

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

O3HaueHH, 3aga4ya Komi.

JIP 3 BiIOKpEMITIOBAaHUMH 3MIHHUMH.

Onnopiani JIP nepuioro nopsky.

Jliniiin1 JIP nepioro nopsiky.

JIP apyroro Ta BUIIMX NOPSIKIB: 3arajibHI MOHATTS, 3ana4a Komri.

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 3arajJbHOTO PO3B’SI3KY JIHIKHOTO ogHOpiAHOTO [IP.

9. Jlinini ogHOpiaHi JIP npyroro mopsky 13 craiuMu KoedirieHTamu.

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

11.JTini#u1 Heoanopiani JAP npyroro nopsaky i3 cranumu KoedimieHTamH 1 crie-
L1AJIHOIO MTPaBOI0 YaCTUHOIO.

12.Mertopn Bapiallii JOBUTbHUX CTaJHX.

13.IlonstTs cuctemu JIP.

14.®yukIria 6araTb0X 3MIHHUX: O3HAYEHHSI, CIIOCOOU 3aBAaHHs, rpadik, TPaHUIIST
Ta HENMEPEPBHICTh (QYHKIIII.

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

16.ludepentiiioBanicts GyHKIIT IBOX 3MIHHHX.

17.T1oBHu# qudepeHItian Ipyroro Ta BUIIUX MOPSIIKIB Ta HOTO 3aCTOCYBaHHSI.

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.JlokanpH1 ekcTpeMyMH GYHKIIT ABOX 3MIHHUX Ta YMOBH iX 1ICHYBaHHSI.

23.YMOBHUIN €KCTPEMYM, METOJ 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, KPUBOJIHIHHOTO Ta TOBEPXHEBOTO
IIEPIIIOTO POSY).

4.1.5.11epenik 3anuTaHb 10 KOHTPOIIO 3HAHb CTYACHTIB MOJIYJIIO 5

BrnacTtuBocTi iHTerpais mno ¢irypi.

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

OO0unclieHHs TOBEPXHEBOTO 1HTErpajly B JEKapTOBUX KOOPIUHATAX.

OO6uuclieHHs OTPIHOTO IHTETpaly y MOJISPHUX KOOPIAUHATAX.

[ToaBifiHMI 1HTErpall y MOJISPHUX KOOP/IMHATAX.

[ToTpiitHuil 1HTETpaN Y IWITIHAPUYHUX KOOPAUHATAX.

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

JICHHSL.

[ToBepxHEBUH 1HTErpaj NEPLIOro poAy (IO IJIOII MOBEPXHI) Ta HOro o0Uuc-

JICHHS.

9. 3acrocyBaHHA IHTErpatiB Mo GIrypi A0 3aad 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 TOJIA Ta HOTO (h13UYHUI 3MICT.

13./luBepreHiiisi BEKTOPHOTO MoJis Ta 11 ¢i13uuHuit 3micT. Teopema OcTporpaach-
KOTO.

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

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

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

17.YMO0BU HE3aJIEKHOCTI JIIHIMHOTO 1HTEerpaty BiJ (OpMH HUISXY IHTETPYBaHHS.

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

19.TlonsTTs AMdEepeHIianbHIX ONEPATOPIB APYTOro MOPSIKY.

NogakrowdE

oo

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

1. Yucnosi psiam, 301KHICTD 1 cyma psiay. HeoOxigHa ymMoBa 301KHOCTI YUCIIO-
BOTo psay. 'eoMeTpudHa nporpecis, rapMOHIYHUH PSII.

BnactuBOCTI 301)KHUX YUCTIOBUX PSAIIB.

O3Haka NOPIBHSIHHS PAAIB 3 AOJATHUMH WICHAMHU.

O3naka JlamamoOepa.

[aTerpanpHa o3HaKa 301)KHOCTI YMCIOBUX 3HAKOAOAATHIX PAIIB.
3HaKO3MiHHI PSIJIH.

Crenenesi psanu. Teopema Abens.

Psanu Teunopa ta Makiiopena.

N OThWN

24



9. PoskiagaHHs OCHOBHMX €JIEMEHTapHUX (YHKIIIH B psig MakiopeHa.
10.3acTocyBaHHs CTEIIEHEBUX PSAJIIB 10 HAOIMIKEHUX OOYHCIICHb.
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. JlonOBHEHHS anreOpu.
2.0OcHoBHI npaBuia audepeHuiroBalHsa QyHKIIT o/HI€0 3MiHHOO. [ToxiaHi oc-
HOBHHX €JIEMEHTapHUX (PYHKITIN.
3.JB1 npsami 3angaHi piBHIHHAIMU. [100yyBaTH 111 MpsiMi 1 3HAWTH KOOPAUHATU
TOUYKH [IEPETHUHY.

-2x+3y+12=0

2-X + 3y=0

4.3HaiiTu acuMnToTH rpadika QyHKIT

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 MOro BUBIL.
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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 PIBHSIHB anredpu. Bupimenus cucre-
MU N JTIHIAHUX PIBHIHB 3 N HEBIAOMHUMHU 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 TI0MKMHA 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 IIEHTPOM KOJjia

x> +y*—4x—6y+9=0
i miBuM (OKycoM errirca 4x* +9y* -36=0.
4. 3naittu noxigH1’ 1y’ QyHKIII, 337]aHOT TapaMETPUIHO
2 02
X(t) == a-cos(t) y(t) = a-sin(t)

EK3AMEHAIIMHUMI BUIET Ne 6

1. BupimieHHsi cucTeMu JiHIMHUX piBHSIHB MeToAoM ["ayca.
2. Tloxigui 1 nudepeHItiany BUIUX MOPSAIKIB.

26



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
OpPTOTOHATBLHOCTHU BEKTOPIB.
3BOpPOTHA MAaTPHUIISA-CIIOCIO OOYUCITICHHS.
3anucatu piBHSIHHS KOJIa, IO MPOXOJAUTH Yepe3 mpaBuil Pokyc eminca

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 KO€(DILIEHTOM Ha TMUIOHIMHI. PIBHAHHS NpaMoi,
10 MPOXOJIUTh Yepe3 JIB1 3aJlaHl TOYKH.

HudepenuitoBanust GyHKIII 3a1aHOi HESBHO.

JHanu Bepmmnu tpukytHuka ABC: A, B(-4,-3), 3(2,7). 3naiitu: a) piBHIH-
Hs ctoponu AB; y) piBHSHHS mipsimMoi L, 10 mpoXoauTs 4epe3 BEpIIuHY 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 NaHy KparKy B 3aJaHOMY HampsIMi.
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 piBHsaHHA npssmuit BC 1 piBasHES momuHu 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

. 3HaWTU 1HTEpBAaJM MOHOTOHHOCTI 1 €KCTpeMyMHU (YHKIIT
(%) = 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 MpsiMOT B pocTopu. PiIBHAHHS NpsSiMO1, IO MPOXOAUTH
yepes /1Bl Kpanku B MPOCTOPI.

2. Eninc. Kanoniune piBHSHHS edirca.

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 TTPOCTOPi. ¥YMOBA MapaielbHOCTI 1 TEPICHAUKYIISIPHO-

CT1 IPSIMUX B MPOCTOPI.

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

YMOBH ICHYBaHHS EKCTPEMYMY.

3. Jlana matpuis A. Haiiti 3sBopoTHy A-1 1 BcTaHOBUTH, 1110 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. 3arajbHe pIBHSAHHS IJIOUIMHH.

. HaiiGinpime 1 HaliMeHme 3HaueHHS (YHKII OfHi€el 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 CKAISIPHUM TBIP BEKTOPIB, X JOBKHUHHM 1 KYT MI>K BEKTOpaMU

3X
f(x)=—
. HocmimxyBat (QyHKIII0 Ha Oe3MepepBHICTH x—4

EK3AMEHAILIMHUMI BUIET Ne 17

. PIBHSHHS IUTOIIMHM, 110 TPOXOJUTH Yepe3 3-U KparkKH, He JISKAUUX B OJTHIN
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 TePIEHANKYISPHOCTI
TUTOLIUH.
2. MonotonHicTs (yHKuii. [locTaTHi yMOBH 3pocTaHHS 1 yOyBaHHA (YyHK-
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 1HTEpBaAIM OMYKJIOCTI (YrHyTOCT1) (GYHKII 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 mionly TpUKyTHHKA, TOOy10BaHOTO Ha BekTopax a= (3 -4,-5)1b =
(5,0-7)

4. 3HalTH TOYKHM TMEPEruHy 1 1HTEpBaIM OMYKJIOCTI (YHKIIII

(¥-s)’

125

y(x) =
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EK3AMEHAIIMHUMI BUIET Ne 20

. Kono. PiBHsHHS KoIa.
. OnykumicTh (YTHYTICTB) (YHKIIII.

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

. Buznauenns napa®onu 1 BUBEJEHHS ii KAHOHIYHOTO PIBHSHHS.

. 3acrocyBaHHS qU(DEPEHIIATLHOTO YHCICHHS 1IsI 00UUCIICHHS MEX (YHKIIII.
[TpaButo JlomiTans Ayt pO3KPUTTS HEOMPEACICHHOCTEH.

. 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 BUBEJIEHHS HOTO KAHOHIYHOTO PIBHSIHHS

. Haiibinp1mie 1 Haiimentie 3HaueHHs QYHKIIIT HA BIIPI3KY.

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

y= YXE=X

X
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=

A

EK3AMEHAIIMHUM BUIET Ne 23

. Jlatu BU3HaUCHHS T1nepOOoIH 1 3anucaTy ii KaHOHIYHE PIBHSIHHS.
. Cramionapni Touku ¢yHKIIi. JlocTaTHi yMOBM ICHYBaHHSA EKCTPEMYMY
GyHKIIT ofHi€T 3MIHHOI.
. Bupimmrtu cucreMy piBHSIHb METOJOM 3BOPOTHOI MaTpHIIi
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 snurica 1 BABEAEHHS HOro KaHOHIYHOTO PIBHSIHHS.
Bekrop 1 #ioro mosra.

. 3HaiftTu 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 (BepTUKAIBbHI, TOPU30HTAIBHI 1 TTIOXUJI1).
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 BEKTOPIB 1 HOTO OCHOBHI BJIACTHBOCTI.

. Iloximna 3BOPOTHOI (YyHKIII.

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

. HocmixkyBaT (QyHKIIIO Ha Oe3nepepBHICTh

2
X =X

x2—4

y(x) =

EK3AMEHAILMHWN 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 TipsimMoi L, 10 mpoXoauTs 4epe3 BEpIInHy 3
napayesnbHo cTopoHi AB.

. 3HaTH TOYKM TEperuHy Tpadika QyHKIIi

x3—8

2x2

y(x) =
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EK3AMEHAUIIMHUI 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 Bepmuu TpukyTHuka A(l; -2; 2), B(1; 4; 0), C(-4; 1; 1) 3naiiTu:
a) KOOpAUHATH TOYKU MEPETUHY MeJllaH; On) 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

=

Bi3nauenHns nonBiifHOrO iHTEerpasia. OCHOBHI BIACTHBOCTI 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

3HaiTi 00;1acTh 301)KHOCTI CTATEYHOTO PATY

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.
OO6uuciTI oMLYy 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. OO6uwucmiti moTik BekTopa F(M) uepes 30BHIINIHIO TOBEPXHIO MipaMiiH,
YTBOPEHY TUIONIMHOIO (P) 1 KOOPAMHATHUMHU .IIOCKOCTSMU
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

EK3AMEHAIHIN BIJIET Ne 5

1. TlongiiiHiii iHTETpas y NOJSPHUX KOOPJAUHATAX.

2. llupxyndiiis 1 poTOp BEKTOPHOTO TOJIS.

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 MOABIHHOMY 1HTETpai (3arajibHUN BUMAIOK).
®opmyna Octporpaacekoro — [Mayca.

3. O0uucHITI NOTPIMHUN IHTETpAl

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

\%

A -

4. JocmiaiTi 30DKHICTh Py
@ n

2
21:!
n=
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N

=

EK3AMEHAUIIMHUMI BUIET Ne 7

['eomeTpruHe 3aCTOCYBaHHS MMOABIMHOTO iHTErpaia: O0YHCICHHS 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 MOJIBIHHOTO 1HTETpaia: 00YMCICHHS MaCH IIJI0C-
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, YM € BEKTOPHE MOJIe: MOTEHIIIHUM, COJICHOII0M, TapMOHIMHHM.
F(M) = yzi + xzj — xyk

EK3AMEHAILIMHUMI BIUIET Ne 9

Busznauenns 1 o0uucneHds norpiiHoro interpana. OCHOBHI BIaCTHBOCTI.
Yucnosi psaau. Cyma psny. Heo6xigaa ymoBa 30ikHOCTI psiny. OcHOBHI
BJIACTUBOCTI PSITY.

OO6uncnuTy oABIMHUE 1HTETpas mo obmacti D, oOMexeH i 3aqanuMu Ji-
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

EK3AMEHAIIMHWA BUJIET Ne 10

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

2. JlochimKeHHs YMCIOBUX PSAIIB 3 MO3UTHBHUMH 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 3MIHHMX B MOTPiHOMY 1HTerpaii. [{uninapoBa cuctema KOOpIuHaT.

2. JIoCHiPKeHHS YMCJIOBUX PSAIIB 3 TO3UTUBHUMHM WwieHaMHu. O3HaKu 301KHOC-
Ti (panukanbHa o3Haka Ko 1 iHTerpaibHa o3Haka Koui).

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

y=x°, X—-y+2=0

=

4. 3nailTh 061acTh 301)KHOCTI CTaTEYHOTO PAY

© 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 1HTErpaia 1-ro poay.
OyHKIIoHANBHI panu. O6acTh 301KHOCTI (YHKIIIOHATBHOTO psiny. 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

3HalTH 00;1acTh 301)KHOCTI CTATEYHOTO PALY
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 PYHKIIIOHATBHOTO psiAy. BiactuBocTi
psiay, 0 PIBHOMIPHO cXOAUThCA. O3HaKa pIBHOMIPHOI 301KHOCTI PsIy.
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 TppOX NMepuuX (BIIMIHHHMX BiJl HYJIS) WICHIB PO3KIaIaHHS B PAJl

BUpILIEHHS AU(EPEHI1aJIbHOrO PIBHSAHHSA, K1 33J0BOJBHAIOTH IOYaTKOBUM
yMOBaM

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

EK3AMEHAUIIMHUMI BUIET Ne 16

1. ®opwmyna I'piHa.

2. BmactuBocTi crareunoro psny. Po3kmamanas QyHKIIH B cTaTeuHid psa. Psi
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. YMoOBU He3aleKHOCTI KPUBOIIHIMHOTO 1HTETpasia BiJ] IUJISXY 1HTerparii.
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 1HTErpana 1-ro poay 1 cnocodi HOro 0OUNCIEHHS.
3acToCyBaHHSI CTAaTEYHUX PAJIIB B HAOIMKEHUX oOuncieHHsIX. O0UucaeHHs
3HauYeHb (PYHKIII1, HAOJIMKEHE BUPIIIEHHS AU EPEHITIATbHUX PIBHIHD.
O06YKCIUTH KPUBOJIIHIHHUN 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 psinu ypoe. Teopema Jupuxiie.

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

OO6uuciieHHs MOABIMHOTO 1HTErpajia MUIIXOM 3BEJIEHHS MO0 JI0 TOBTOPHOTO.
OxpeMi BUMAAKU pOo3KiIaJaHHs B psisi Dypebe.
O06uKCIUTH TOBEPXHEBUH THTETPa IPYTroro POy

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 IHTErpaa.

JloCiIPKEHHST YMCIOBUX PAJIIB 3 MO3UTUBHUMH WiieHaMu. 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 AudepeHITIaTbHOTO PIBHSIHHS, K1 33I0BOJBHSAIOTH TOYaTKOBUM
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.
OO6uKCIMTH OTPIMHUIM 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 PO3KJIaJaHHs B PSAJ BU-
pieHHs 1u¢epeHITIaTbHOTO PIBHSHHS, SIK1 3a0BOJIBHAIOTH TOYaTKOBUM

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

EK3AMEHAILIMHWN BUIET Ne 23

['eomeTpuuHe 3acTOCYBaHHS MOJABIHHOTO 1HTETpaia: OOUHCICHHS TUIOIII 1J10-
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 00uucieHHs NoTpiiHOTO iHTerpana. OCHOBHI BIaCTHUBOCTI.
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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=

=

OOuucauTy NOTPIHHUMN 1HTETpal
_m(xz +3y2)dxdydz,V . x=0y=0, z=0,x+y=1z=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 30ixHOCTI. Teopema AGensi. BusHaueHHs pajiycy
301)KHOCT1 CTATEYHOTO PSIY.

OOGuucauTH OABIMHMM 1HTErpas 1o obnacti D, oOMekeHii 3ajaHuMHU JIiHis-

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 MOTpiltHOMY 1HTerpaii. [{uninaposa cuctema KOopJuHaT.
JlociimKkeHHsT YUCTIOBUX PSIIIB 3 MO3UTUBHUMU WieHaMu. O3HaKu 301:KHOCTI
(panukanbHa o3Haka Ko 1 iHTerpanbHa o3Haka Komri).

O06YMCIUTH NOTPIMHUIN IHTETpal

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

3a TOTTOMOTO0 PO3KJIaIaHHs MOAUHTETPAIbHOT PYHKINT B Ps/T OOYUCITUTH 1H-

Terpain 1
J — 2X2
[

0

dx
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no

N =

=

EK3AMEHAIIMHNMI 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 CTEIIEHHOTO PSAY
0 2 n X n

2

~ n?+1

EK3AMEHAIIMHUI 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 MepuIMX (BIIMIHHHUX B1Jl HYJIS) WICHIB PO3KJIaJaHHS B PsiJi BU-
piiieHHs Tu(epeHIIaTLHOTO PIBHSHHS, SIK1 3aJ0BOJIbHSIIOTH TOYaTKOBUM

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

EK3AMEHAIIMHUMI BUIET Ne 30

®opmymna ['pina.

BnactuBocrti crateudoro psany. Posknaganss ¢yHKIii B crateuHii psia. Psn
Teitnopa 1 Maknopena.

OO6YuCINTH KPUBOJIIHIMHUMN 1HTETpal 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 10JaTKOBA JIiTepaTypa
OcHoOBHA:

. Joporosues A. . Maremarnueckuii ananus: B 24. [TigpyyHuk 1uist BUIIX
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. Buima matematuka: [linpyunuk: ¥ 3 ka: Ku.1:
AHamniTHYHa TeOMETpis 3 eeMeHTaMu anreopu. BeTyn 1o maTeMaTHaHOTO
anam3y. K.: JIubine, 1994. — 280 c. Ku.2: Jludepeniiianpie Ta iIHTETpaibHE
yuCcJeHHs QPYHKIIH onHiel 3minHO01. Psaau. — K.: JIu6igs, 1994. — 352 c¢. Ku.3:
HudepeniianpHe Ta iHTErpaibHE YucIeHHs QYHKIN 6araThb0X 3MiHHUX.
Hudepenmianbhi piBusiaaa. — K.: JIubins, 1994. — 352 c.

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

. Knerenuk [1. B. COopHuUK 3a/1au 110 aHaTUTU4YECKOM reometpuun. — M.: «Hay-
ka», 1980. — 236 c.

. Crpmwxak T. I'. Marematudeckuii ananus: [Ipuknanu 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.: JIn6iae, 1996. — 440 c.

JlonaTkoBa:

. IIpuBanos U. 1. Ananutuueckas reomerpus. — M.: Beicmias mkona, 1975. —
377c.

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

5.2 MetoanyHil NOCIOHUKHU 1 BKa31BKH
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1.Metoau4Hi peKOMeHaIlli Ta 3aBIaHHS JI0 CAMOCTIHHOI POOOTH MO KypCy
“Buira mateMmatuka” (€J1eMeHTH JIiHiMHOT anreOpu): ['opiBka, 1998.
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1992. - 78 c.
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