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1. OPT AHI3ALIIMHO-METOJUYHWI PO3/I1JI
1.1 3aranpHi HOI0KEHHS

B ymoBax 1HTEHCHMBHOTO 3pOCTaHHs OOCSTIB HAYKOBOI 1 HAYKOBO-TEXHIYHOI
iHpopMaIlii, MBUIKO3MIHHOCTI i OHOBJICHHS CUCTEMH HAYKOBUX 3HaHb BHUHHKAE
notpeda B SIKICHO HOBIM TEOpPETHUHIN MiATOTOBII BHUCOKOKBali(hiKOBaHUX (axiB-
1B, 3/JaTHUX /10 CAMOCTIMHOI TBOPUOi pOOOTH, BIPOBAIKEHHS Y BUPOOHUIITBO Ha-
YKOMICTKUX TE€XHOJIOT'1H 1 MPUCTOCYBaHHS /10 YMOB PUHKOBUX BIHOCHH.

3HaHHA METOOJIOTIi, Teopli, TEXHIKM, METOAIB 1 oprasizaiii HayKOBO-
JIOCITITHOT JISITBHOCTI JJOTIOMOKE CTYICHTaM JIETKO BKJIFOUATUCS Y Mpodeciiiny Ji-
SJIBHICTh, BTUIFOBATH HAYKOB1 3HAHHS Y MPAKTUYHY IUIOLUIUHY, CIPUSITUME PO3BUT-
Ky paliOHAJIbHOTO TBOPYOI'O MUCIIEHHS.

OTxe, IUPOKE 3aTy4YEeHHSI CTYACHTIB 10 HAYKOBO-AOCIIAHOI poOOTH, 30ara-
YEHHS IXHIX 3HaHb HOBUMHU HayKOBUMH JIAHHMH, PO3BUTOK 3/1I0HOCTEHN A0 TBOPYO-
0 MHUCJIEHHS, HAYKOBOT'O aHaji3y SIBUIL, MPOIECIB € MPUHUMUIIOBO AKTYaJIbHUM 1
BOKJIMBUM. ¥ 3B'SI3KY 3 IIMM JI0 HABUAJIbHUX IUIAHIB 31 crieriaibHocTel ,,Oprasi3a-
i MEepEeBE3€Hb 1 YNpaBIiHHSA Ha TpaHCHopTi (aBTOMOOUIbHUMN)”, ,,OpraHizamis 1
PErYIIOBAHHS IOPOKHBOTO PYXY  BKJIKOYEHO L0 JUCLUUILIIHY .

1.2 MeTa BUKIagaHHs JUCIUILIIIHA

Mera 1 3aBIaHHS JUCIHUILIIHA € O3HAWOMIICHHS CTYICHTIB 3 OCHOBaMHU Ma-
TEMATUYHOTO arapaTy, HCOOXITHUMHU JUISI pO3B’sI3aHHS TCOPETUYHHUX 1 MPAKTUIHUX
TEXHIKO-€KOHOMIYHHUX 3aJ1a4; PO3BUHEHHS JIOTTYHOTO Ta aJrOPUTMIYHOTO MUCIICH-
Hs1; MIJBUIIEHHS 3arajbHOrO PIBHS MAaT€MaTUYHOI KyJbTYpPH; BMIHHS CAMOCTIHHO
MpaIoBaT 3 HABYAJIBHOK 1 HAYKOBOK MAaTEMaTHYHOIO JIITEPaTypoOr0 Ta 3aCTOCY-
BaHHS 3HAHb NIPU PO3B’SI3aHHI MaTeMaTUYHO (POPMaIi30BAHMX 3a/ad 3a CHeliallb-
HICTIO.

1.3 3agayi BUBYEHHS IHUCIUIUIIHKA 1 OCHOBHI BHUMOTH JI0 PIBHS 3aCBOEHHS
3MICTY JUCITUTUIIHU
B 3aranbHOMY Kypci BUBYAIOTHCS €JIEMEHTH BHUIIIOT MAaTEMaTUKU.
OTtxe, rmuOOKe BUBUEHHS LIbOTO LUKIY JUCLUUIUIIHU JacTh 3MOTy (paxiB-
1IEBl BCTYNUTHU B iH(OpMalliliHEe CYCIUITLCTBO, JOMOMOKE 3100 yBaTH HOBI 3HAHHS.

1.4 [lepenik AUCIUILIIH, HEOOX1THUX JIJI1 BUBYEHHS JJAHO1 JTUCIUTTIHU

Hapuanpna nucnurutina "anarebpa" € CKIA0BOIO IUKIY NPUPOTHUYO-



HAyKOBOI MIATOTOBKM (haxiBIiB 3 TPAHCIIOPTY.

3aBASKH bOMY CTYACHTH MAalOTh MOXJIUBICTh IHTETPYBAaTH Ta HAKONMUYYBa-
TH 1H(QOpPMAaIIiIO 3 PI3HUX KYPCIB Ta YCIIITHO BUKOPUCTOBYBATH il Mij] Yac HaB4YaH-
HS 1 TOJANIBIIOT TISTTBHOCTI.

1.5 Micie auciuiuiiag B mpodeciiiHii maroToBli crieriaiicra
“ Buma Marematuka ~ BITHOCHTBCS O ITUKIY JUCIUILIIH MPUPOTHUYO-
HAyKOBOI MIATOTOBKH OakajaBpiB.

[eit kypc nepeaye 10 KypciB JUCHUILIIH ITUKITY IPUPOJIHUYOIL Ta 3arajbHOe-
KOHOMIYHOI MATOTOBKU: «CTaTUCTHYHUM aHaii3», «Buma maremaruka», «Eko-
HOMIYHA Teopisi», «MaremMaTuuHe NpOrpaMyBaHH», a TAKOXK JUCUUILIIH 3 LUKITY
npodeciitHOl MiATOTOBKH.



2. PO3KJIA/l HABYAJIBHUX I'OJANH

Po3noin HaBYaapbHUX TOAMH AUCHUAIUTIHY “Bumia marematuka > 3a OCHOB-
HUMHU BUJaMH HaBYAJILHUX 3aHITH HaBeaeHo B Ta0m. 2.1.

Tabmuws 2.1 - Po3kiiag HaBYaJIbHUX F'OAWH JACHUILUIIHY “‘Buinia Marematuka
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Buau HaBYAILHHUX Bcroro Cemectp | Cemectp | Cemectp
1 2 3
3aHATH T'ogun | Kpenuris
ECTS
3arajgpHUM 00CAT JUCIIUILII-
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. IligroroBka a0 aynu- 90 30 30 30
TOPHHX 3aHSTh

2.2. BukoHaHHS 1HAUBITY-
aJbHUX JOMAIIHIX 3aBJIaHb 38 16 11 11
3. KonTpomabHi 3ax01u 96 12 32 32 32

ICIIUT 1CIIUT 1CIIUT

3. TEMATUYHUU IIJIAH
3.1 JlekmiitHi 3anstTs (1-i1 cemectp)
Tema 1 3MicT ekl qucumuiigy “‘Buma marematuka ~ HaBeleHi B a0 3.1.




Tabmuis 3.1 — Temu 1 3MICT JEKIIN

HazBa Temu T1a 1i 3MICT

Oocsr ca-

MOCTIHHOI
poboTtu,

aK. ToOAuH

1. Enemenmu niniiinoi ma eéekmopuoi anzeopu

Bu3HaYHUKH IPYTroro Ta TPEThOro MOPSIKY, iX BIACTHBOC-
T1, o0uncneHHs. Minop ta anredbpudne qonoBHeHHS. [loHAT-
TS IPO BU3HAYHUK N-TO MOPAAKY. BuKoprcTaHHS BU3HAYHU-
KIB JI7I51 pO3B’SI3aHHSI CUCTEM JIIHIMHUX Pi1BHSIHB. DopMynn
Kpamepa.

Matpuii Ta iX BUIM, All HaJA MaTpulsMu. Panr matpuu,
oOepHeHa MaTpuilsl. BukopuctanHs MaTpHLlb 1J1s1 OCTI-
JDKEHHS Ta pO3B’s3yBaHHS CUCTEM JIIHIMHUX pIBHAHb. MeTo-
mu ["aycca Ta 00EpHEHOT MaTpHIL.

Bexropu. OcHoBHi nonsTTs. JIiHiHHI oneparii HaJ BEKTO-
pamu. [Ipoekiris BekTopa Ha Bichk. JIIHINTHO-HE3aIeKH1 BEK-
Topu. bazuc, po3kinananns BekTopy 3a 6azucom. JlekapTiB
6a3uc. Moynb Ta HanpsiIMHI KOCUHYCH BekTopa. JIiHiiTH1
orepallii HaJl BEKTOpaMHU B CUCTEM1 KOOPJAMHAT.

CkansipHuii, BEKTOPHUI Ta MIIIAHUH T100YTOK BEKTOPIB, iX
BJIACTMUBOCTI T4 BUKOPUCTAHHS MPU PO3B’SI3yBaHH1 ACSKUX
3aj1ad4.

Biacranb Mixk 1Boma Toukamu. [1ofin Bipi3Ka B 3aJJaHOMY
BIJHOILIEHH].

1I. Enemenmu ananimuunoi ceomempii

Jliniga Ta 1i piBHsAHHA. Pi3H1 BUaU piBHSHB IPSMOI HA TLIO-
IIUHI. 3arajabHe PIBHSIHHS TPSIMOT Ta HOTO OKpPEeMi BUTIAJIKH.
Kyt mix nBomMa mpsmMumu. YMOBa NEPICHANKYJISIPHOCTI 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-
pUYHI PIBHSHHS JIiHIT

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




Ne O6¢sr O6c¢sr ca-
- | Ha3Ba Temu Ta i 3MicT ak.ro- | pobori.
IL. OUH aK. TOOUH

KaHnoniune Ta mapameTpudHe piBHAHHSA MPSIMOi B IPOCTO-
1. PIBHSIHHS TIpsIMO1, 110 MPOXOUTH Yepe3 JBi 3a/1aH1 TOY-
P i 1 2
9 |xu. KyT Mix muionmHaMu, TpsIMUMEF, TIPSIMOTO 1 TUTOIITUHOTO.
[ToBepxHi apyroro nopsaky. Kanoniudi ¢opmu piBHSIHB
OCHOBHHX MOBEPXOHb APYTroro nopsaky. JociiakeHss mo-
BEPXOHb METOOM CIYHUX TUIOLIUH. 1 1
10
3.1.2 IlpakTuyH1 3aHITTS
Ta6nuis 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.
1. OUH aK. TOAUH
BusHauHuky, iX BIACTUBOCT1, OOYMCIICHHS, 3aCTOCYBaHHSI ) 1
1 | no po3B’s13amHA cHCTeM anreOpaidHuX MiHIHHUX PiBHAHB
(CAJIP).
2 | Marpuui, aii Haxg MmaTpuismu. O6epHeHa matpuls. Bukopu- 2 1
CTaHHS MaTPUIlh IS JOCTIKEHHS Ta po3B’s3yBaHHs CAJIP.
Meronu ["ayca Ta 06epHeHOT MaTpHIIi.
Bekropu. CriocoOu ix 3aBnanns. JIiHiiHI onepairii HaJ Be-
3 | kropamu. CKasspHUN, BEKTOPHHIA Ta MillIaHU# T00yTOK BEK- 4 1
TOPIB Ta IX MPAKTUYHE 3aCTOCYBAHHSI.
JIinis Ta ii piBHsAHHS. [IpsiMa niHIA HA MIOLIMHI. 1
4 2
5 | Kpusi gpyroro nmopsiaky: koo, emrc, rinep0oa, mapadona. 2 1
1 1
6 | Kpusi B onsIpHili cucTEMi KOOPAMHAT Ta MAPAMETPUYHO 3a-
JTaHl. 2
[Ipsima ¥ TuIoHMHA Y TPUBUMIPHOMY MPOCTOPI. 1
8 o . ;
KanoHiuHI TOBEpPXHI IPYroro MOPSAIKY Ta iX Mo0y10Ba Me- - 1

TOAOM CIYHUX IUIOIIHH.

3.2 Mopyis 2

3.2.1 Jlexiiui 3aHATTA




Tabmuis 3.4 — Temu 1 3MICT JEKIIIA MOYJTEO 2

Ne

II. II.

HasBsa temu Ta 1i 3MICT

O6csar
JIEKIIIH,
ak.

TOOWH

II1. Bcmyn 00 mamemamuuno2o anaiizy

Ornsan BiIOMUX TOHSTH 3 MAaTEeMAaTHYHOTO aHAJi3y: MHO-
YKUHU, MHOKUHH JIACHUX YHCEI, MOIYJIb TIACHOTO YHCIIA,
dbyHKIIsS Ta crocoOu i1 3aBHaHHS, JesSKi Kiacu (PYHKIIH,
eJIeMeHTapH1 (PyHKIII.

HeckinyeHHO MaJi 1 HECKIHYEHHO BEJUKI BeTuYuHH (Py-
HKIIi1) Ta X BJIACTHUBOCTI.

['panuns Gyskiii B Touii. Teopema npo 38’5130k GyHKIIIT
3 1i rpanunero. BractuBocti rpanuilb GyHKIn. ['panutis
¢byHK1Ii Ha HeCKiHYeHHOCTI. OJTHOCTOPOHHI rpaHuIll (yH-
Kiiil. BmactuBocti QPyHKIIIH, sSIKI MAIOTh TPAHUIIIO B TOYII.

[TopiBHSIHHS HECKIHUEHHO ManuX QyHKU1A. [Tepiia Bax-
nuBa rpanuis. Harypanbsi naropudmu. Ipyra Baxinsa
IpaHHULIS.

HenepepsHicTh (pyHKii B Toull. Touku po3puBy QpyHKIIIT
Ta ix BuAU. BrnactuBocTi PyHKI1H HENEPEPBHUX B TOYIII.
OyHKIIs HEMepepBHA Ha BIAPI3KY Ta i1 BIACTUBOCTI.

1V. Tugpepenuianvne uucnenna ynkuyii
OOHIE€T 3MIHHOT

3amaui, sIKi MPUBOJAATH JI0 MOHATTS noxiaHoi. [ToxigHa
MPaBUJIO 3HAXOKEHHsI MoxXiaHoi. OCHOBHI npaBuiia Ta ¢o-
pmynu audepeHItitoBaHHS (OIS MKUTBHOTO Kypcy). Hes-
BHa (pyHKIIs Ta 11 AudepeniitoBanns. Jlaropudmiune nu-
bepeHiiitoBaHHs.

HudepenuitoBanHss 00epHEHUX Ta 00EPHEHUX TPUTOHOME-
TpuuHKuX QyHKUIN. ['inepOoniuni QyHKIIT Ta IX MOX1AHI.

[Toximna Bummx nopsiakis. [lapamerpuune 3aBnanns ¢y-
HKII1 Ta ii qudepeHIiitoBaHHs.

Hudepenmiioanicts ¢ynkiii. Judepeniian pyHkIi,
HOr0 BIACTUBOCTI, TEOMETPUYHUI 3MICT Ta BUKOPUCTAHHSI
B HaOJIMKeHUX o0unciIeHHs X. udepeniiany BUIUX MO-




Ne O6csr
i | g N Obesr | camoc-
a3Ba TeMH Ta ii 3MICT nexuifi, | Tifirol
aK. pobotu,
TOOWH aK. ro-
i
psakis. [uBapiantHicTs hopmu audepentiany 1™ mopsa-
KY.
[Ipasuio JlomiTans Ta 0oro 3acTOCYBaHHS 1O PO3KPHUTTS
HEBU3HAYECHOCTEH.
10 1 2
V. [locnioxcennsa pyukuii 3a 00nomo2o10 noxionoi
YMoBU 3pocTaHHsl Ta cnananHs QyHkiii. Excrpemanbhi
Touku. HeoOxiH1 Ta AOCTaTHI YMOBHU ICHYBaHHSI €KCTpe-
11 | Mymy dbyHKI1ii. 3HaXO0HKEHHS HAUOLTBIIIOrO 1 HAWMEHIIIOTO 2 1
3Ha4YeHb (PYHKIIII.
OnyKJIicTh 1 TOTHYTICTh KpUBHX. TOUYkKM nepeTuny. Acu-
MIITOTH KPUBUX. 3arajibHa cxema JAOCTIHKeHHs (PYHKITIT Ta
12 noOyzoBa ii rpadika.
2 1
KommiekcHi uncna, ix pizsi popmu. Jii Hag KOMILIEKC-
13 | humu ancaamu. ®opmyna Eiinepa.
1 1




3.2.2 TlpakTu4H1 3aHATTSI

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

Ne O0csar
n | H - O6¢sar | camoc-
a3Ba TeMH Ta ii 3MICT jexuifi, | TiiiHoi
1. aK. pobo-
TOOWH TH, aK.
TOOWH
1 Orusan enemeHTapHuX (PyHKIIHN Ta iX BIacTUBOCTI. besmno- ) 1
cepeHe 00YMCIIEHHS TPaHULb.
2 OO6uucIeHHSs rPaHUIlb 3a JOIMOMOI0I0 €KBIBAJICHTHUX HeE- 2 1
CKIHYEHHO MaJuX. Mepiia Ta Apyra BaKJIMUB1 TPaHMUIII.
3 HenepepBHicTh (hyHKIIIT B TOUIIl Ta HA IHTEPBAJII. 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 JOTIOMOTOO TIEPIIOi Ta APyroi
noxigHoi. Acumnrotu. [To6ynoBa rpadikiB QpyHKITIH. 2 1
8 : - y
3agayvi Ha HAHOLIBIIE Ta HAWMEHIIIE 3HaUYCHHS (QYHKIII. ) 1
9 KommekcHi uncna, ix pizHi popmu. Jlii Hag KoMILIieKc-
HUMH YHUCIIAMHU.
2 1

10




3.3 Moayns 3

3.3.1 Jlexiiiiai 3aHATTA

Tabmui 3.7 — TeMu 1 3MICT JIEKIIH MO0 3

— Ob6cesr
o . . cAr }
- | Ha3Ba Temu Ta ii 3micT ok | camoc-
- | iiimoi
E‘K—‘ poboTu,
- aK. ro-
ro- HH
| A
VI. Inmezpanvne uucnenns hynkuii 0oHiei 3mMiHHOT
[ToHsTTS TEpBICHOI Ta HEBU3HAYEHOI'O IHTErpaja, Moro
1 | BnactuBocTi. OCHOBHI BJIACTUBOCTI HEBU3HAYECHOTO 1HTErpa- | 9 1
na. TaGauisg OCHOBHUX 1HTETPAIIB.
Meron 3amMiHU 3MIHHOT Y HEBU3HAYEHOMY 1HTETpasi.
IaTerpyBaHHs BUpa3iB, AKi MIiCTATH KBajJpaTHUH TphoxuieH | 1 1
B 3HAMEHHUKY 1
[HTErpyBaHHs YaCTUHAMMU.
. : : : 1
Jlesiki BIZOMOCTI 3 anreOpu OaratowieHiB Ta palioHaIbHUX 1
5 | 1po0iB. Po3knaa npaBUiIbHOTO PaIllOHAIBHOTO JpOo0y HY 1
CyMy eJIeMEHTapHUX JPOOiB. 1
[HTerpyBaHHs palioHaIbHUX APOOIB.
[HTETpYBaHHS TPUTOHOMETPUYHUX BUPA3iB 1
[HTerpyBanHss (QyHKUIA pAaliOHATBHO BHPAXKEHUX YeEpe3
TPUTOHOMETPUYHI DYHKIIIT 1 1
[HTerpyBaHHA NesSKKUX 1ppalioHanbHOCTEH. [HTerpanu, o
g | «He OepyThCS. 1 1
Busnauenuit iHTerpan sk rpaHUIld 1IHTETPATBHOI CyMH, TE€O-
peMa iCHyBaHHS, BJIACTUBOCTI, TCOMETPUYHHUMA Ta (Pi3MUHUN 1
10 | smicr.
[ToxinHa B BU3HAYEHOTO 1HTETpaly MO 3MIHHIM BEpXHIN 1
Mmexi. @opmyna Hetotona-JlelOHina. 3amiHa 3MiHHOT Ta 1H-
1 TErpyBaHHs YAaCTUHAMHU Y BUZHAUYEHOMY 1HTETpai. 1 1
HaGmxeni o6unciienHs Bu3HayeHux inrerpaiis. opmy-
JIU IPSIMOKYTHHKIB, Tpanelii, CuMIicoHa.
12 3acTocyBaHHS BU3HAYEHOTO 1HTErpay Jyisi OOYMCICHHS
IO TUIOCKUX (PIryp B IEKAPTOBUX 1 MOJIIPHUX KOOPAUHA- 1

Tax, JOBXKMHA JIYTU IUIOCKOT KPUBOi, 00’ €My Ta TUIOIII MOBe-
pxHi o0epTanHs. [lesiKi 3acTOCYBaHHS BU3HAUYEHOTO 1HTETpa-

11




Ne Q6- Oo6car
In . . csr
- | 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 HECKIHYUEHHUMU MEXaMH TaBi]l Ha-
ommxeHnx GyHkIii. 301kH1 Ta po30ixkHI iHTerpanu. O3HaKu
301)KHOCTI Ta p0o301’KHOCTI HEBIACHUX 1HTErPaJIIB
14
1
3.3.2 IIpakTuyH1 3aHATTS
Tabmums 3.8 — Temu 1 3MiCT TPaKTUYHUX 3aHATH MOAYJIIO 3
Ne OGesr
. caMocC-
Il - | camoc-
Hasga temu Ta ii 3miCT Obearne- | =
1. KU pobotu,
aK. roauH aK. TO-
H
1 Tabnuus iHTerpanis. Meroa 0e3mocepeiHbOr0 IHTETPY- 2 1
BaHHSI, 3aMiHa 3MIHHOI Ta IHTErPYBAHHS YaCTUHAMMU 1
2 Meto/ 3aMiHU 3MIHHOT Y HEBU3HAYEHOMY 1HTErpaJIi. 1
[HTerpyBaHHs BUpa3iB, sIKI MICTSTh KBaJPaTHUI TPUUJIEH 1 1
3 y 3HAMEHHHUKY.
1
[HTerpyBaHHs YacTUHAMU. -
Po3knag mpaBUIBHOTO palllOHATIBHOTO Jpo0y HY CyMmy 1 1
eJIeMEHTapHUX JPOOiB.
[HTerpyBaHHs palioHaNIbHUX APOOIB.
[HTerpyBaHHsI TPUTOHOMETPUYHUX BUPA3iB 9 1
[aTerpyBanHs QyHKIIIHN pallioHATFHO BUPAKEHUX Yepes
TPUTOHOMETPUUHI (DYHKIIII. 1 1
9 | IurerpyBaHHs JeSKHUX ipalioOHaNIbHOCTEIA.
10 ®dopmyna Herorona-JIeiOHina. [HTerpyBanHs yacTUHAMU 1
Ta 3aMiHa 3MIHHOI Y BU3HAYEHOMY 1HTErpaJIi.
11| Teomerpuune 3acTocyBaHHSs BH3HAYCHOTO iHTErpaa. 4

12




HasBa tremu Tta 1i 3MICT

Oocsr ne-
KIIH
aK. TOJIMH

Oo6csr
caMoc-
TiliHOI
pobotu,
aK. ro-

12

13

Jlesiki (hi3uuH1 3aCTOCYBaHHS BU3HAUEHOTO 1HTErpaa.

HesnacHi iHTerpam.

3.4 Monyns 4

3.4.1 Jlekiiiid1 3aHATTSA

Tabmums 3.10 — Temn 1 3micT JeKIid Moy 4

II. II.

HasBa tremu Ta 1i 3MICT

Oocsr

Oocsr ca-

JIEKINH,
aK.
COJMH

MOCTIHHOT
poboru,
aK. TOIMH

VIII. 3euuaitni oughepenuianvhi pienanmnsn

B1JIOKPEMITFOBAaHUMHU 3MIHHUMH.

OpnHopiaHi Ta JMHINHI AUQEPEeHITIaTbHI PIBHIHHS TEPIIIO-
ro nopsaky. PiBustauast bepuyii. [lesiki 3actocyBaHHs 1u-
depeHItiaTbHUX PIBHIHB TEPIIOTO TOPSIIKY.

HudepenianbHi pIBHSIHHS IPYTOTo Ta BUIIUX MOPSIIKIB:
OCHOBHI MOHATTA Ta 03HaYeHHs, 3aa4a Komi. {udepenii-
aJIbH1 PIBHSAHHS APYTrOro MOpsiaKy, skl MPUITYCKalOTh 3HU-
YKEHHS MOPSIIIKY.

Jliniiin1 qudepeHuianbHl piBHAHHS IPYroro Ta BULIUX
MOPSAKIB: OCHOBHI O3HAUYEHHS Ta MOHATTS. JI1HIMHI 0JTHO-
piaHi nudepeHItiaabHi pIBHSIHHS IPYTOro MopsiKy, Biac-
THUBOCTI HOTO PO3B’SI3KiB, TEOpEMA PO CTPYKTYPY 3arajib-
HOTO po3B’s13Ky. JIiHIlHI OMHOPIIHI PIBHSIHHS IPYrOro Mo-
PAAKY 13 cTadUMH KoedilieHTaMu.

HudepenuianbHi piBHSHHS NEPIIOTO MOPSAKY: 3arajbHI
TMOHSTTS Ta O3HAYCHHS, 3a7a4a Ko, reOMeTpUYHIN 3MICT | 1
nudepeHIiaabHoro piBHSHHS. J{udepeHiianbai piBHIHHS 3
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Ne O6csar | O6csr ca-
o | g - JMEKIIH, | MOCTIHHOL
a3Ba TeMH Ta ii 3MICT Ak, poboru
TOOWH aK. TOOWH
JIiHiitH1 HeOAHOP1AHI JUdEpeHIIaTbH] PIBHSIHHS IPYTroro 1 2
5 MOPSIKY, TEOPEMHU PO CTPYKTYPY 3araibHOTO PO3B’A3KY.
3HaXOHKEHHS PIllIeHb HEOAHOPITHOTO PIBHSHHS IPYTOTO
MOPSAKY 13 CTAIMMU Koe(iIlleHTaMu 1 CIeliaIbHOO Tpa-
BOIO YAaCTHHOIO. 1 1
6
Meton Bapiaili TOBUIbHUX CTaJIUX.
2 2
7 [TonsiTTs cucremu audepeHIiiatbHIX piBHSIHL. HopMmanbHi
CUCTEMHU Ta 1X PIIICHHS METOJIOM BUKIIIOUEHHS HEBIJJOMUX. 1 1
@OyHkiis 0araTbox 3MIHHUX: O3HA4Y€HHs, 00JIacTh BU3HA-
8 YEeHHs, CHOocoOM 3aBlaHHA, TIpadik, TpaHulsd, Henepe-
PBHICTb Ta YaCTUHHI MOX1JIHI (DYHKIIT ABOX 3MIHHUX.
HudepentiioBanicts ¢pyHkIli. Heo0xigHa Ta qocTaTHs 2 1
g |YMOBH mudepenuiioBanocT pynkuii. [loBauid qudepenii-
an QyHKIIi1 Ta oro 3acTOCYBaHHS 0 OOYUCIEHHS (PYHKIIII
1 moxu6ok. [ToxinHa cknaaeHoi GyHKIII.
[Toxinna HesiBHO 3a1aHoil PyHKIil. Teopema icHyBaHHS
HessBHOT (hyHKINT. JlIoTMYHA TUTOIIIMHA Ta HOPMAJIb JI0 TIOBE- 2 1
10 pxHi. 'eomeTpuunuii 3micT nudepeniiana GyHKIT ABOX
3MIHHUX.
JlokanbH1 ekcTpeMyMH (YHKITT 1BOX 3MIHHUX. HeoOxi-
Ha Ta JIOCTaTHS YMOBH ekcTpemyMmy. HaliGinbIe Ta Haii- 3 1
11 | MeHIIe 3HaYCHHS QYHKIIIT B 3aMKHEHi# 001acTi. YMOBHUM
EKCTPEMYM.
3.4.2 TlpakTu4Hi 3aHATTS
Tabmuns 3.11 — Temu 1 3MICT IPAKTUYHKUX 3aHITH MOIYJIIO 4
Ne 1. O6csar | O6esr ca-
IL. H o . JeKnif, | MocTiitHO{
a3Ba TeMHU Ta ii 3MICT Ak, poboTH

TOaWH aK. ToaAnH
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JudepenmiansHi piBHsHHA ([IP) nepioro mopsiaxy.

JIP npyroro nopsiaky, siKi JOIMyCKatOTh 3HHKEHHSI 110-
PAIKY.

Opnopiaui diHiiHI JIP 1pyroro nopsiiaky 31 CTaJluMH KO-
edirieHTaMH.

Heonxnopiani niniiHi JIP npyroro nopsaky 31 cTaauMu
Koe(ilieHTaMH 1 CIIeliaJIbHO0 MPABOI0 YaCTUHOIO.

MeTton Bapiaiii TOBITEHUX CTAINX
Cucremu nudepeHuiabHUX PIBHSAHD

@DyHKIIis 6araTb0X 3MIHHUX: OCHOBHI MOHSITTS, YaCTUHHI
MOX1H1 Ta TOBHUM AudepeHIiiall.

['eomeTpuyHi 3aCTOCYBaHHS YaCTUHHMX MoXiaHUX. Do-
pmyna Teinopa aiig GyHKIIT ABOX 3MIHHUX.

Excrpemym dynkiii 1Box 3MinHuX . Haitbinibie ta
HaliMeHIIe 3HayeHHs QYHKIIIT Y 3aMKHEH1i 00J1acTI.

N P P

3.5 Moaynb 5

3.5.1 Jlekiiiid1 3aHATTA

Tabmums 3.13 — Temu 1 3MICT JIEKITiH MOTYITIO 5

Ne 1.

HazBa temu Ta 1i 3MICT

Oocsr

Oo6csr
caMoc-

JIEKIIH,

TIAHOT

akK. ro-

pobo-

AUH

TH, aK.
T'OJIMH

X. Kpammni, Kpueonininitni ma nogepxmesi inmezpaiu

[TonsitTst dirypu, giamerpa, Mipu. O3HaUCHHS IHTETpAITY
o ¢irypi (MOABIMHOTO, TOTPIHHOTO, KPUBOJIHIMHOTO Ta
MMOBEPXHEBOT0) Ha MPUKJIAA1 3a7a4i mpo macy dirypu. Te-
opeMa iICHYBaHHsI Ta BIIACTUBOCTI 1HTErPaJIiB.

OOuncneHHs MOABIWHUX 1 MOTPIMHUX IHTETPAIIiB B JE-
KapTOBUX KOOpJAMHATAaX. 3aMiHAa 3MIHHUX Y MOJBIHHOMY
iHTerpami. [loaBiiHUN 1HTErpayl y MOJSIPHUX KOOpAMHA-
Tax. 3aMiHa 3MIHHUX Yy MOTpidHOMY iHTerpami. IloTpiii-
HUW 1HTerpad y HWIHAPUYHUX Ta CHEPUUYHUXKOOPAUHA-
Tax.
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OOGuuciaeHHs KPUBOIIHIMHUX IHTETPAJIiB 110 JOBXKUHI TyTH
(nepioro popay). O6uncieHHs MOBEPXHEBUX IHTETPaIiB
IO TUTOIII MTOBEPXHI (IIEPIIIOTO POIY).

[ToHATTS KPpUBOJIIHIMHOTO IHTETpaly 10 KOOpAUHATAM
(apyroro ponay), (pi3uUHMI 3MICT, BTACTUBOCTI Ta 00YMC-
neHHs. KpuBoIiHIMHMM 1HTErpall 110 3aMKHYTOMY KOHTY-
py. ®opmymna ['pina.

['eomerpuuni Ta ¢i3uyHl 3aCTOCYBaHHS IHTETpaJliB MO
dirypi.
Ckansiprae nosie. [ToBepxHi piBHS Ta JIiHIT PIBHS CKJIAP-

Horo noJis. [ToxigHa 3a HanpssIMKOM. ['paZiieHT CKalsipHOrO
TOJIS.

[ToTik BEKTOPHOTO MOJISI Yepe3 MOBEPXHIO, Horo (izuy-
HUH 3MICT B IOJI1 mBUAKOCTeH piguHu. Teopema OcTtpo-
rpajicbkoro. /JluBeprexirisi BEKTOPHOTO OIS, 1i (Di3UYHUN
3MICT.

Jlin1fHUI 1HTErpasl y BEKTOPHOMY TOJI1, HOTO (hi3UYHMIMA
3micT. [upkymsiist BekropHoro noisi. Teopema Crokcea.
Potop mosns, #oro ¢hi3uuHMiA 3MICT B TTOJII MIBUIKOCTEH.

ConeHoigHe, MOTEHIIAJIbHE Ta TAPMOHIYHE MO, Y MO-
BU HE3AJIEKHOCTI JIIHIMHOTO 1HTerpaia Bia popMu numsxy
IHTErpyBaHHs. ¥YMOBa MOTEHI1aIbHOCTI MOJs. 3HAXO-
JUKeHHS QyHKUIT 32 11 HOBHUM AU EPEHIIATIOM.
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3.5.2 IlpakTuyH1 3aHATTS

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

No 11. 1. O6c¢ar
HasBa Temu Ta ii 3MiCT % S
pobo-
aK. ToAuH TH. aK.
roauH
1 4 1

OO6uuncieHHs MOABIMHUX 1 MOTPIAHUX THTETPaATIB Yy
JICKapTOBUX Ta MOJIIPHUX KOOPIMHATAX.

2 OO6uunceHHs KPUBOJIHIMHUX 1 TOBEPXHEBUX 1HTErpa- 4
JIIB TIEPILIOTO POAY. 1
3 ["'eomeTpuyuHi Ta Pi3UYHI 3aCTOCYBAaHHS IHTETPAJIIB 110 3
Mipi (irypu.
e . . 1
4 Cxansipnae none. JIiHii 1 moBepxHi piBH. [loxigHa 3a 9
HanpsmoMm. ['pagient. Bekrophe noe.
5 [ToTik BekTOpHOTO MOJIsA. JluBeprexiiisi BEKTOPHOTO 2 1
nosist. Teopema OcTporpaacbkoro.
6 JliniiiHui 1HTErpall y BEeKTOpHOMY modi. [upkysiis. 2
Porop BekTopHoro nomusi. Teopema Crokca.
3.6 Monaynb 6
3.6.1 JlekmiitHi 3aHATTS
Ta6muns 3.16 — Temu 1 3micT ekt Moayto 6
Ne O6csr
. caMocC-
II. II. 17 - . .
Hasga temu Ta ii 3MicT gﬁ;ﬁ Tiiirol
pobo-
aK. roguH TH. 3K,
I'oJAuH
XII. Paou (17)
1 [TonsTTs yncnoBoro psiay. 301kHICTh Ta cyMma psiay. He-
o0xigHa yMoBa 301KHOCTI psiay. OCHOBHI BIACTUBOCTI 301- 4 2
YKHUX psiiB. 3HaKop0aaTHI psiau. O3HaKM 301KHOCTI: MOpi-
BHsHHS, JlanmamOepa, panukanbHa Ta IHTErpajibHa O3HAKU
Kori.
3nako3MiHHI psaau. Teopema Jlen6Hina. [TonsaTTs npo ps-
2 | au 3 JOBiTBHUM PO3MOJIIOM 3HaKiB. AGCOIIOTHO T4 YMOB- 3 2
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Ne O6csr
. caMocC-
1. I T -
Hasga temu Ta ii 3MiCT Sﬁi;ﬁ Tiirol
pobo-
aK. TOOWH THL aK.
TOaVH
HO 301KH1 psIU Ta 1X BIaCTUBOCTI.
DYHKIIIOHAIBHUNA DAL 1 Horo o01acTh 301xHO0CTI. [ToHAT-
3 | 3 2
Ts1 piBHOMIpHOT 301kHOCTI. CTeneneBuit paa. Teopema
Abens. [nTepBan 301KHOCTI cTeNeHEeBOTo psALy. Bmactuso-
CT1 CTETICHEBUX PSIIB. 5
Psn Teiinopa. Teopema npo e€aHICTh po3kiiany GyHKIi B
4 | cTeneHeBui psaz. JloctatHi yMOBH po3kiany QyHKIID B psL 4 2
Tetinopa. Po3kiian eneMeHTapHUX (DYHKITIH e*, cosx, sinx,
In(1+x), (1+x)™ B psax Teitnopa (psx Maknopena). Ha-
OJIv>KeH1 0OYMCIICHHS Ta PO3B’sI3yBaHHS TU(DepeHIIaTbHUX
PIBHSIHB 32 JJOTIOMOTOIO PSIJIIB.
[TonsiTTst opTOroHanbHOI cuctemu GyHkiii. Psag @yp’e mo
S | oproroHanbHiii cucremi Qpynkuiit. Koedinientu ®@yp’e.
Tpuronomerpuysi psinu @yp’e Ha iHTepBan [-€; ], [-7; «]; 3 1
[0; e]; [0; ]
3.6.2 IIpakTu4H1 3aHITTS
Ta6mui 3.17 — Temu 1 3MICT PAKTUYHUX 3aHATHh MOJIYJIIO 6
Ne 1. O6car | OOcsr ca-
I o . JIEKIH, | MOCTIHHOT
Hassa Temu Ta 1i 3MiICT aK. poGoTH
T'OAUH aK. roguH
1 | Yucnosi psau. 6 2
2 | OyHKIIOHATBHI psiin, 00sacTh 301KHOCTI. CTeneHesi psi- 4 2
.
3| PosknanaHHs eleMEHTapHUX dynkiii B psaau Teitnopa i 4 2
Makiiopena. 3aCTOCYBaHHsI CTETICHEBUX PS/IIB B HAOIH-
KEHUX OOYHCIICHHSIX.
4 Pamu Dyp’e. 3 1
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3.3 CamocrTiiiHa pob0OTa CTYJIEHTIB

CamocriliHa po0OTa CTYACHTIB CKIIAJIA€ThCSA 3 CAMOCTIHHOTO OMpAIFOBAHHS
HaBYaJIbHOI, METOJIMYHOI JITEPATypH Ta HAYKOBOI MEPIOJUKH TPH MiATOTOBII 10
JEKIIIHHUX Ta MPAKTUYHUX 3aHATh, poOOTH 1o miaroToBil g0 MK 1 ta MK 2., a

TaKoXX MAroToBKM Ta HamucaHHs PI'P. OOGcsar camocTiiiHoi poOOTH HaBEIECHO B
tabn. 2.1, 3.1,3.2.,3.1.1,3.2.1.

3.4 KpuTepii OL[IHKM 3HAHb CTYJICHTIB

Pe3ynbTaTu CKiagaHHS ICIUTY OI[IHIOETHCS OL[IHKAMHU ,,BIIMIHHO”, ,,0Ope”,

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

* ,.BIIMIHHO” -17,00 ... 20,00 - ,,A”;
e, J100pe” -15,25...16,99 -, B”;
e, J100pe” - 13,50 ...15,24 - ,,C”;
* ,,3aJI0BUILHO” -11,75...13,49 - ,.D”;
* ,,3aJI0BUILHO” -10,00...11,74 - ,E”;
e ,,HE3aI0OBUILHO” -9,00... 5,00-,FX";
* ,,HE3aI0OBLILHO” -9,00... 500- ,F;

Omuisky ,,BiaminHo” (17,00...20,00 - ,,A”) 3aciayroBye CTYAEHT, IO MPOSIBUB
BCeOI1YHI1 1 MMOOKI 3HAHHS MPOTPAaMHOT0 MaTepiaity, Mae BCEOIYHI HABUKH MOAY-
JIOBaHHS MaTEeMAaTHYHUX CHUCTEM, Ta TOBHY peaji3aiiio MOJEICH ITOCITiHKEHHS
ornepariil.

Omisky ,,000pe” (15,25...16,99 - ,.B” ta 13,50...15,24 - ,,C”) 3acnyroBye cTy-
JIEHT , 110 TIPOSIBUB TIOBHE 3HAHHS MPOTPAMHOT0 MaTepially, yMi€ CaMOCTIMHO MO-
JyJIIOBaTH Ta aJTOPUTMI3ZYBaTH OCHOBHI MOJIEI JOCHTIIPKEHHS OTeparliil.

Ominky ,,3amoBinsH0” (11,75... 13,49 - |, B” ta 10,00... 11,74 - ,,E”) 3aciyro-
BY€ CTYJEHT, 110 NPOSBUB 3HAHHS MPOTPaMHOr0 Martepially, yMi€ MijJ KepiBHUIIT-
BOM BHKJIaJla4ya MOJYJIFOBaTH Ta aJIrOPUTMI3yBaTH OCHOBHI MOJENI JOCIIIKEH-
Hs OIeparim.

O1iHKy ,,He3aa0BUIBHO™ (9,00 ... 5,00 - , . FX" Ta ,,F”’) BUCTaBIAIOTH CTYACHTY,
110 BHSIBJISIE MIPOMYCKHU B 3HAHHSIX OCHOBHUX ITOJI0KEHB MMPOTPAMHOTO MaTepiay,
HE 3/TaTHUI peali3yBaTH aJITOPUTMIYHOTO Ta MaTEMaTHYHOTO MUCIICHHS.

19



4. 3ACOBM I ITPOBEAEHHA I[TOTOYHOI'O TA
[HIACYMKOBOI'O KOHTPOJIIO

4.1 Buau KOHTPOJIIO:

4.1.1 nmorounuii koHTpoh: MKI1 ;
4.1.2 nmorouyHuii KOHTpoib: MK2 ;
4.1.3 moTtouHuit KOHTPOJh: MKS3 ;
4.1.4 notouyHuit KOHTpOJb: MK4 ;
4.1.5 mincymMKoBuUH (CeMeCTpOBUIA) KOHTPOJIIb - ICTIHT;

4.1.1 Tlepenik 3anuTanb 10 NOTOYHOro KoHTpodo MKI1

1. Bu3HaYHUKHU JPYTroro i TPEThOTO NOPSAJIKY Ta iX BIACTHBOCTI.

[ToHATTS MIHOpPY Ta anredpaidyHOro JOMOBHEHHS, pO3Kalla]l BU3HAYHHKA 32

€JIEMEHTaMHU psijika a0 CTOBIILIS.

[ToHsATTS MaTpull, i BUAM, JI1i HaJ MATPULISIMU.

ObepHeHa MaTpULS.

Panr matpuili Ta MeTO U HOT0 3HAXOIKEHHS.

Cucrema niniiiHux anreopaiuaux piBHsHb (CJIAP), ocHOBHI 03HAUYCHHS, BUAM

CUCTEM.

7. PosB’szyBanns CJIAP 3a popmynamu Kpamepa.

8. Marpuunwuii meton po3B’sizyBanns CJIAP.

9. Teopema Kpokepa — Kamneni ipo cymicHicts CJIAP.

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

11.BekTopu, OCHOBHI MOHSTTS, JIIHINHI JIIi HaJl BEKTOPAMU B T€OMETPUUHIN (op-
Mi.

12.TToHATTS MHIAHOT 3a7I€KHOCTI Ta HE3AJICKHOCTI BEKTOPIB, 0a3UCY, PO3KIALY
BEKTOpa 3a 0a3ucom.

13.IIpoexk1is BeKTOpa Ha BiCh; OCHOBHI TEOPEMH.

14. JlexapTiB 6a3uc, 3aBAaHHs BEKTOpa B CUCTEM1 KOOpUHAT.

15.Koopaunatu, JOBXKHUHA 1 HAPSMHI KOCHHYCH BEKTOpA.

16.JIiniiH1 A1 HAJ BEKTOpaMH B KOOPAMHATHIN (opMi, PIBHICTH 1 KOJICHIAPHICTh
BEKTOPIB.

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

18.Bupa3z ckansipHOro 100YyTKY 4epe3 KOOpAUHATH.

19.BekTopHuii 100yTOK IBOX BEKTOPIB: O3HAYEHHS, BIIACTUBOCTI, TEOMETPUUHE
Ta MEXaHIYHE 3aCTOCYBaHHSI.

20.BekTopHuii 100yTOK ABOX BEKTOPIB, 3aJJaHUX KOOPJAMHATAMHU.

21 .Mimanuii 10OyTOK TpbOX BEKTOPIB: 03HAUEHHS, BJACTUBOCT1, F€OMETPUUHUIN
3MICT, OOYHCIICHHS.

22.BijncTanp MiXk JBOMa TOYKaMHM, MOJILI BiIpi3Ka B 3aJJaHOMY B1JIHOIIIEHHI.

A

o Ok w



23.IloHsTTA PO JMiHIIO Ta 11 PIBHSAHHSA, JAB1 TUIIOBI 3a/1a4l aHATITUYHOI TeOMETii.

24.PiBHSHHS NMPSAMO] Ha TUIOIIMHI, SIKa MTPOXOUTh Yepes 3a7aHy TOUKY 1 Imapae-
JIbHA 33JIaHOMY BEKTODY.

25.PiBHSHHS NPsAMOI Ha TUIONTKHI, KA TPOXOIUTh Yepe3 3aJaHy TOUKY 1 IepIieH-
JTUKYJISIpHA 33IaHOMY BEKTODY.

26.PiBHSHHS NPsAMOI Ha TUIOIKHI, KA TPOXOIUTh Yepe3 JB1 3aJjaHl TOUKH.

27.PiBHSHHS NMPSAMO] Ha TUIOIIKHI, SIKa TPOXOUTh Yyepes3 3a7aHy TOUKY 1 Imapae-
JbHA 1 Ma€ 3aJaHUI KyTOBUI KOCPIIlIEHT.

28.3aranbHe PiBHSHHS MPSMOIi Ha TJIOMIMHI Ta HOTO JOCIIHKCHHS.

29.KyT Mik BOMa MPSIMUMU, YMOBa MapaieIbHOCTI 1 HEPIIEHANKYISIPHOCTI ABOX
MPSIMUX.

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

31.Eninc ta fioro piBHSHHS.

32.I'imepbona Ta i piBHIHHS.

33.ITapabona Ta i piBHAHHSL.

34.TlepeTBOpeHHS MPSIMOKYTHUX KOOPJAUHAT HA IJIOIIHHI.

35.PiBHAHHS KPUBUX JIPYTOro MOPSAIKY 13 3MIIIIEHUM IIEHTPOM.

36.PiBHAHHS pIBHOCTOPOHHBOI TNIEpPOOIIH BIIHECEHOI IO CBOIX aCUMIITOII.

37.PiBHAHHS IUIOMIMHM, KA IPOXOJUTh Yepe3 3aJjaHy TOUKY MEePICHIUKYIIIPHO
3aJJaHOMY BEKTODY.

38.3araipHe pIBHSIHHS TUIONTUHHU Ta HOTO JTOCITIKEHHS.

39.KyT Mixk 1BOMa IPSIMUMHU, TBOMA TUTOIIIMHAMH, MPSMO] 1 TUTOIITUHOFO.

40.TToHATTS HUIIHAPUYIHOT TOBEPXHI Ta MOBEPXHI 00EPTAHHS.

41.KaHOHIYHI1 pIBHSHHS MOBEPXOHb JPYTrOro MOPsAKY.

4.1.2 Tlepenik 3anuTaHb J0 KOHTPOJIO 3HAHb CTYACHTIB MOYJIIO 2

1. Tonstra ¢pynkuii. Enementapsi ¢pynkuii. OOMexeH1, MOHOTOHHI, TapHi 1 He-
napHi, Mep1oANYHI Ta HESABHO 3aJlaHl (PYHKIIII.

O3HayeHHs Ta BJIACTUBOCTI HECKIHYEHHO MaJIUX BEJIUYHH.

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

['panunst pyHKIIT B TOULl T TPU X—>0.

Teopema mipo 3B’5130K PyHKITIT 3 11 rpaHUIIETO.

BrnactuBocTi rpaHuilb.

TeopeMu icHyBaHHS TPaHUIIb.

[lepiia BaxxyiiBa rpaHuLs.

. Jpyra BaxxiBa rpaHuiis.

10 [TopiBHSIHHS HECKIHUEHHO MaJNX (QDYHKIIIH.

11.03nauenns HenepepBHOCTI QyHKINT B Toulll. Kitacudikariiist po3puBiB.
12.BnactuBocTi HerepepBHUX byHKIIH B Toqui Ta Ha iHTepBaJIi

w N
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14.0CHOBH1 npaBuiia Ta (I)opMyJII/I nudepeHIIitoBaHHS.
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15.HesBHo 3anana ¢yHKuis Ta i qudepenuiroBanus. Jlaropudgmiune nudepen-
I FOBaHHS.

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

17.1TapameTpuyHo 3aaHa GyHKIS Ta il MOXiHA.

18.Teopema npo HenepepBHICT 1 AU¢EpeHITIHOBaHICTh (PYHKIIIT B TOYIII.

19. Iudepentian ¢pyHKIIi, HOro 3MICT Ta BIACTUBOCTI.

20.IToxigHa Ta AUQEepeHiiaal BUILUX MOPSIIKIB.

21.Teopema Poms.

22 . Teopema Jlarpanxa.

23.I1pasuino Jlomitans.

24 . ®opmyna Teiinopa.

25.03Ha4eHHs Ta yMOBH MOHOTOHHOCTI (DyHKITi1.

26.03HavyeHHs Ta YMOBU €KCTpPEMyMY (PYHKITII.

27.0O3HavyeHHs Ta YMOBHU OMYKJIOCTI Ta BTHYTOCTI KpUBHX. TOUYKM Meperuny.

28.AcUMITOTH KPHUBOI.

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

30.BekTop-QyHKIlisE CKAIAPHOTO apryMEHTY Ta ii 3aCTOCYBAaHHS Y MEXaHIIIl.

31.IToHATTS KOMIUJIEKCHOTO YHCIIa, HOro pi3Hl (POpMH.

32.J1ii Ha KOMIUICKCHUMH YHCJIaMH.

33.0OcHOBHI MOHATTS MPO parioHanbHi (GyHKIT. Po3kIaa mpaBMIbHOTO pallioHa-
JBHOTO JIpO0Y Ha CyMY €JI€MEHTApHUX JPOOIB.

4.1.3.Ilepemnik 3anuTaHb 10 KOHTPOJIO 3HAHb CTYACHTIB MOTYJIIO 3

O3HaueHHs MepBiCHOI (PYHKIIIT Ta HEBU3HAYEHOTO 1HTErpaa.

BiractuBOCTI HEBU3HAYEHOTO 1HTErpaa.

Tabnuug iHTerpanis. Meros 6e3nocepeIHbOro IHTErpyBaHHS.

Merton niICTaHOBKY (3aMiHU 3MIHHOI).

[HTEeTpYBaHHS YaCTUHAMMU.

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

[HTerpyBaHHs palioHaJIbHUX APOOIB.

[nTerpyBanHs QyHKIIIHM palioHaIbHO BUPAXKEHUX Yepe3 TPUTOHOMETPHUYHI

(GyHKIIT 32 JOMTOMOTOI0 YHIBEPCAJIBHOI M1JICTAHOBKH.

9. Jlesiki 4acTUHHI BUMAJAKU 1HTeryBaHH$I TPUTOHOMETPUYHUX (QYHKITIH.

10.InTerpyBaHHs AESIKUX 1ppalllOHATBHOCTEH.

11.Tlpuknaam 3a7a4, 110 MPUBOAATH 0 BU3HAYEHOTO 1HTETpaIA.

12.03Ha4eHHs Ta BIIACTUBOCTI BU3HAYEHOTO 1HTETpaa.

13.Teopema mpo MoxiHy BU3HAYSHOTO 1HTETpaJIa 13 3MIHHOIO BEPXHBOIO TPaHU-
LEI0.

14.®opmyna Herotona — JleliOHira.

15.Metoau 06UKCIICHHSI BU3HAUEHUX IHTETpaliB (3aMiHa 3MIHHOI, IHTETpyBaHHSI

YaCTUHAMM).

NGO~ WDE
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16.HeBnacHi iHTEerpaJii 3 HECKIHUCHHUMU MEKaMU 1HTErpyBaHHS (TIEPIIIOTO PO-
ay).

17.HemnacHi 1HTETpajau BiJl pO3pUBHUX (PYHKITIH (Ipyroro poay).

18.11moma mockoi (irypu B A€KapTOBUX KOOPAMHATAX.

19.1Tmoma mockoi (Girypu B MOJSIPHUX KOOPMHATAX.

20.JloBkuHA TyTW KPUBOI B ICKAPTOBUX, TOJSIPHUX KOOPJAMHATAX Ta 3aJaHOI Ma-
paMEeTPUIHO.

21.06’em Tista 06epTaHHH.

22.I1nomia moBepxHi 0OepTaHHS.

4.1.4.Tlepeitik 3aIMTaHb 10 KOHTPOJIIO 3HAHb CTYJICHTIB MOJyJIt0 4

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

O3HauYeHH, 3aga4ya Ko,

JIP 3 BiIOKpEMITIOBAHUMH 3MIHHUMH.

Onnopiani JIP nepuoro nopsky.

Jliniiin1 JIP nepiioro nopsiiky.

JIP apyroro Ta BUIIMX MNOPSJIKIB: 3arajibHl1 NOHATTS, 3aaa4a Koumii.

JIP, iK1 JOMyCKalOTh TOHUKEHHS MOPSIKY.

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

HilHI ogHOPiAH] JIP BiuMX mopsakis.

8. Teopema mpo CTPYKTYpy 3arajbHOTO PO3B’SI3KY JIHIKHOTO ogHOpiaHOTO [IP.

9. Jlimini ogHopiaHi [P npyroro nopsaky 13 cranuMu koedirieHTamu.

10.Teopema mpo CTPYKTYypy 3arajibHOTO pO3B’SA3KY JIIHIHHOTO HEOIHOP1THOTO
J1P.

11.JTini#u1 Heognopiani JAP npyroro mopsaky 13 cranumu KoedimieHTamH 1 crie-
L1aJIbHOIO MTPaBOI0 YaCTUHOIO.

12.Mertopn Bapiatlii JOBUTbHUX CTaJHX.

13.IlousTTs cuctemu JIP.

14.®yukIisa 6araTbox 3MIHHUX: O3HAYEHHSI, CIIOCOOU 3aBJaHHs, rpadik, TPaHUIIST
Ta HEMEPEPBHICTh (QYHKIII].

15.YacTuHHI MOX1JH1, TCOMETPUYHUHN 3MICT YACTUHHUX MOX1THUX (PYHKIIIT TBOX
3MIHHHUX.

16.ludepentiiioBanicTs GyHKIIIT IBOX 3MIHHHX.

17.TloBHu# qudepeHItian Ipyroro Ta BUMIUX MOPSIIKIB Ta HOTO 3aCTOCYBaHHS.

18.TloximHa cximamenol GyHKIIii.

19. ludepenttitoBanHs HESBHO 3a/1aHOT QYHKITIT.

20.®opmymna Teitnopa mist GhyHKINT TBOX 3MIHHUX.

21.JloTu4Ha MJIOUIMHA Ta HOPMAaJb 10 MOBEPXHI.

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

23.YMOBHUI €KCTPEMYM, METOJ] MHOKHUKIB Jlarpanika.

24 . Haii6inb111e Ta HaWMEHIIe 3HaYeHHsI (PYHKIIIT ABOX 3MIHHHX.

NOoOUA N
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25.3aga4da ipo Macy ¢irypu (mapajieabHe BBEICHHS I ITH TUIIIB IHTETPATIB —
BHU3HAYEHOTO, MTOJIBIHHOTO, MOTPIHOTO, KPHUBOJIIHIHHOTO Ta TIOBEPXHEBOTO
MIEePIIIOTO POSY).

4.1.5.11epenik 3anuTaHb 10 KOHTPOJIIO 3HAHb CTYACHTIB MOJIYJIIO 5

BrnacTtuBocTi iHTerpais mno ¢irypi.

['eomeTpuyHMT 3MICT Ta TEOMETPUYHE 3aCTOCYBaHHS 1HTETPaJIiB MO (Pirypi.

OO0uuclIeHHs TOBEPXHEBOT0 IHTErpaly B JEKAPTOBUX KOOPAMHATAX.

OO6uuclieHHs OTPIMHOTO 1HTETpaly y MOJISIPHUX KOOPIUHATAX.

[ToaBiiHMI 1HTErpal y MOJISIPHUX KOOPIMHATAX.

[ToTpiitHuil 1HTETpaAN Y IWITIHAPUYHUX KOOPAUHATAX.

KpuBomniniliHui 1HTETpal Nepuioro poay (1Mo A0OBXKUHI IyTH) Ta HOro oo4uc-

JICHHSL.

[ToBepxHEBUH 1HTErpai NepIOro poAy (1o IOl MOBEPXHI) Ta HOTO 00YuC-

JICHHS.

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

10.IToHATTS cKaNMsIPHOTO Ta BEKTOPHOTO moutst. [ToxigHa 3a HAMPSMKOM.

11.I'paieHT CKaISIPHOTO TOJIsI, HOTO 3MICT Ta 3B’SI30K 3 TTOX1THOIO 3a HAIPSIM-
KOM.

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

13./luBepreHiiisi BEKTOPHOTO 1oJis Ta 11 di3uuyauit 3micT. Teopema Octporpasach-
KOTO.

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

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

16.Conenoinne, MOTEHITIAIBHE Ta TAPMOHIYHE TIOJIS; X BIACTHBOCTI.

17.YMO0BU HE3aJIeXKHOCTI JIIHIMHOTO 1HTEerpaty BiJ (OpMH LHUISAXY IHTErPYBaHHS.

18.YMoBa noTeHI1aabHOCTI 1MOJIs. 3HaX0KEeHHs QyHKIIIT 3a 11 moBHUM Judepe-
HI[1aJIOM.

19.TlonsTTs AUdeEepeHIlialbHIX ONEPATOPIB APYTOro MOPSAKY.

NogakowdE

oo

4.1.6.I1epenik 3anuTaHb J0 KOHTPOJIIO 3HAHb CTYACHTIB MOJTYJIIO 6

1. Yucnosi psiam, 301KHICTH 1 cyMa psay. HeoOxigHa ymoBa 301)KHOCTI YUCIIO-
BOro psay. ['eoMerpuuHa nporpecis, rapMOHIYHUHN PSII.

BnactuBOCTI 301KHUX YUCITIOBUX PSIIB.

O3Haka MOPIBHIHHS PAAIB 3 JOJATHUMH WICHAMHU.

Oznaka JlamamOepa.

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

Crenenesi psanu. Teopema Abens.

Psanu Teinopa ta Makiiopena.

ONOOThWN
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9. PoskiagaHHs OCHOBHMX €JIEMEHTapHUX (YHKIIIH B psig MakiopeHa.
10.3acTocyBaHHsI CTEIIEHEBUX PSAJIIB 10 HAOJUKEHUX OOUHCIICHbD.
11.TToHsTTs OpTOrOHANBHOI cucTeMu (PpyHKIIH. [Ipukmagy.
12.Psng dyp’e 32 OpTOrOHATIBLHOIO CUCTEMOIO (DYHKITIMN.
13.Tpuronomerpuunuii psg Oyp’e Ha [-€; €].
14 . Tpuronometpuunuii psin yp’e Ha [0; €].

4.1.6 miICyMKOBUH KOHTPOJIb — 1CITUT:

EK3AMEHAILIMHWA BUJIET Ne 1

1.Bu3HauHUK, BIaCTUBOCTI BU3HAYHUKIB. MiHOp. JlonmOBHEHHS anreOpu.
2.0OcHoBHI npaBuia audepeHuiroBalHsa QyHKIIT o/1HI€0 3MiHHOO. [ToxiaHi oc-
HOBHUX €JIEMEHTApHUX (PYHKITIH.
3.JB1 npsami 3anaHi piBHIHHIMU. [ToOyayBatu i mpsiMi 1 3HAUTH KOOPJIUHATH
TOUYKH [IEPETUHY.

-2x+3y+12=0

2-X + 3y=0

4.3HaiiTu acuMNTOTH Tpadika QyHKIIT

x2+1

y(x) =

EK3AMEHALIMHWN BUIET Ne 2

1. Matpuii. OcHOBHI Buau MaTpullb. CKIagaHHs MaTpHIlb, MHOYKEHHS Ha YU-
CJIO, TBIP MaTpPHIIb.

2. Jlorapudmiune qudepeHiitoBaHHS.

3. 3HalTh Mexy

lim x/X+4—3

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

y=x>+3x*-1

EK3AMEHAIIMHUMI BUIET Ne 3

1. Ilepma uymnoBa Mexa HOTO BUBI.
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2 2 4
A2=|-3 -2 5
4 31

4. 3HaliTh acUMOTOTH (PYHKIIIT

y(x) =
X =1

EK3AMEHAIIMHUMI BUIET Ne 4

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

3. Janum koopauHatu BepimuH 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 GyHKIIii

y = Xarctg(x)

EK3AMEHALIMHWN BUIET Ne 5

1. BupimenHs cucteMu 3 JHIMHUX PIBHSAHD 3 3-MsI HEBIIOMUMH 110 (hOpMyTIax
Kpamepa.

2. Nudepenuian pyHKUIl OAHIET 3MIHHOI.

3. 3HalTH BIJICTaHb MiXK IIEHTPOM KOJja

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

EK3AMEHALIMHUMI BUIET Ne 6

1. BupimieHHs cucTeMu JiHIMHUX piBHSIHB MeToAoM ["ayca.
2. Tloximgui 1 nudepenItiany BULIIUX TOPSAIKIB.
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3. Bupimmrtu cuctemy piBHsiHb 0 opmynax Kpamepa

w N

1SN

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

: X3 41-x
lim -5

4. X——>0

EK3AMEHAIIMHUI BUIET Ne 7
CkansipHuii TBip BEKTOPIB 1 oro BiacTuBOCTl. KyT Mk BekTOopamu. YMoBa
OpPTOTOHAIBLHOCTU BEKTOPIB.
3BOpPOTHA MATPHUIIS-CIIOCIO OOYUCITICHHS.
3anucartu piBHSIHHS KOJIa, 110 MPOXOAUTH Yepe3 MpaBuil Gokyc emirnca

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

EK3AMEHALIIMHNN BUIET Ne 8

PiBHSIHHS TTpsIMOT 3 KyTOBUM KOe(DILIIEHTOM Ha TUIOUIMHI. PIBHSHHS NpsMOi,
110 MPOXOJIUTh Yepe3 JIB1 3aJlaHl TOYKH.

HudepenuitoBanuss GyHKIUII 3a1aHOT HESBHO.

Janu Bepmmnu tpukytHuka ABC: A, B(-4,-3), 3(2,7). 3naiitu: a) piBHIH-
Hs ctoponu AB; y) piBHSHHS TipsiMoi L, 110 mpoXoauTs 4epe3 BEepIInHy 3
napayenbHo cTopoHi AB.

HocnimkyBat (QyHKIIIIO Ha Oe3MepepBHICTH

X

y =0.5+
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. 3HAUTHU MEXY

EK3AMEHAIIMHUI BUIET Ne 9

3aranbpHe piBHSHHS NMPSAMOi Ha IUIOMIMHI. PIBHAHHS NpsMOi Ha TUIOMIMHI Y
BIJIpi3Kax.
OnyKJIicTh 1 yTHYTICTh KpUBOi. TOUKH MEperuny.
Bupimutu cucremy no dopmynax Kpamepa

XL+x2+2x3 = -1

2X1 - X2+ 2Xx3 = -4

41+ X2+ 4x3 = -2

4
Ckiactul pi1BHSIHHS JOTUYHOT 1 HOpMasl 10 JiHIL y(¥) =X +6x+6

EK3AMEHALIMHUU BIJIET Ne 10
PiBHSHHS TTPsAIMOT, 110 IPOXOIUTH Yepe3 TaHy KPaIKy B 3aJaHOMY HaIpsiMi.
PiBHSIHHA NPsIMOT, 1110 IPOXOJIUTH YEPE3 AB1 KPAKH.
HudepeniitoBanuss GyHKIII 3aaHOI0 B MapaMETPUYHOMY BUTJIIS/IIL.
Jlanu xoopauHaTH BepiuuH mipamian A, B(-3, 4 -1), C(1, 6, 9), D(2, 6, 8).
3naiitu piBHsHHA npsmuii BC 1 piBasHES iommHT ABC.
3HaTH MEXY

1—cos 3x
R b

lim

x—0 X

EK3AMEHALIMHUM BUIET Ne 11

JlineHHs Biapi3aHHS B 331aHOMY BiJTHOIIICHHI.
[IpaBuno JlomiTass.

3X

lim.
x>0 L1+ X —+/1-X

. 3HalTH 1HTEpBaJM MOHOTOHHOCTI 1 €KCTpeMyMHU (PYHKIIT
3
(%) = X +2
yx) = >
X
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EK3AMEHAIIMHUMI BUIET Ne 12
KyT Mk 1BOMa mpsIMUMHU Ha IUIOHIMHI. ¥YMOBA MapayiebHOCTI 1 MepreHI1-
KYJIAPHOCTI MPSIMUX.
[pyra uygoBa mexa.
3uaiitu KyT npsmumMu 6x —2y +5=0 1 4x+2y—-7=0.
3HalTH MeXy, BUKOPUCTOBYIOUH MpaBuiio JlomiTans

In(x)
x> 0 In(sin(x))

EK3AMEHAIIMHUM BUIET Ne 13

KanoHiuHe piBHSHHS MpsiMOT B IpocTopu. PIBHAHHS NpsiMOi, 1110 TPOXOAUTH
yepe3 /1Bl Kpanku B MPOCTOPI.

2. Eninc. KanoHniuHe piBHSHHS edirca.

3. Bupimmtu cuctemy piBHSIHB METOJOM 3BOPOTHOT MaTPHIILL

4. 3naiTi noxigHy (yHKIIT

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

y2X+Ln(x) = /x+y

EK3AMEHALIMHUMI BUIET Ne 14

1. Kyt mMix npsiMUMU B TIPOCTOPi. ¥ MOBA MapaiebHOCTI 1 TEPIEHAUKYJIISIPHO-

CT1 IPSIMUX B MPOCTOPI.

2. Makcumym 1 MiHiMyM (yHKIi ofHiel 3MiHHOI. Bu3HaueHHs 1 He0oOXiqH1

YMOBH ICHYBaHHS €KCTPEMYMY.

3. Hana matpuis A. Haiiti 380poTHy A-1 1 BctanoButH, 1o AA-1=E

2 2 4
A2=|-3 -2 5
4 3 1

29



. Cov— 3 2
. 3HaiiTi TOUKH TeperuHy i imTepsamu omykmocti Y =X +8X"—10

EK3AMEHAIIMHUMI BUIET Ne 15

. PIBHSIHHSI MIJIOIIMHY, 1O IPOXOJIUTH Y€pe3 JaHy KpankKy MepreHIUKYISIPHO
JTaHOMY BEKTOpY. 3arajibHe piBHSAHHS IJIOIIHMHH.

. HaiiGinbme 1 naliMenie 3HaueHHs1 QYHKIT OJHI€T 3MIHHOI, Oe3nepepBHOT
Ha BIJIPI3KY.

. Hana momuua 5x +2y —z+ 3 =0 1kpanka A( 1,2 -2). Ckiactu piBHSH-
HS MpsIMOi, 1O MPOXOAUTH uepe3 JaHy TOUKY MEPHEHAMUKYJSIPHO TaHOi
TUTOLTUHU

. 3HAWTH 1HTEpBAJIM MOHOTOHHOCTI 1 €KCTpeMyMHU (YHKIIi1

X

x2—4

y(X) =

EK3AMEHALIIMHUN BUIET Ne 16

. HemoBHI piBHAHHS IUIOIIMHH.

. [IpuBatHI MoXiaHI BUIIKUX TOPAIKIB. JudepeHiriaim BUIUX TOPSIKIB.
. Jlanu BekTopa

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

3HANTH CKAISIPHUM TBIp BEKTOPIB, iX JOBKHUHHU 1 KYT MK BEKTOpaMu

3X
f(x)=—"—"
. HocmimkyBatu ¢yHKIII0 Ha Oe3MEpepBHICTH x—4

EK3AMEHAILIMHUMI BUIET Ne 17

. PIBHSIHHS IUTOIIMHM, 110 TPOXOJUTH Yepe3 3-U KpaIKu, 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 (QyHKIIIO Ha Oe3MepepBHICTh x*—4

EK3AMEHAIIMHUWI BUIET Ne 18
1. Kyt Mix ABOMA IJIOIIMHAMU. Y MOBA MapaiebHOCTI 1 TEPIEHAUKYIISIPHOCTI
TUTOIIUH.
2. MonotonHicTs (yHkuii. [loctaTHi yMOBH 3pocTaHHS 1 yOyBaHHA (yHK-
mii.
3. Jlaum xoopamHaTH BepiuH mipamign A, B(-3, 4 -1), C(1, 6, 9), D(2, 6, 8).
3naiitu piBHsHHA npsmuit BC 1 piBHsHHA o ABC..
4, 3HalTH 1HTEpPBAIM OMYKJIOCTI (YrHYyTOCT1) (QYHKII 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-
HAUKYJISIPHOCTI TPSAMOT 1 TUTOIIWHHY.
2. TloxigHi ckinagHOi PyHKIII].
3. 3HailTu mioily TpUKyTHHKA, TOOy10BaHOTO Ha BekTopax a= (3 -4,-5)1b =
(5,0-7)

4. 3HAaTH TOYKU MEPEruHy 1 1HTEpPBAIM OMYKIOCTI (DYHKIIIT

(¥-s)’

125

y(x) =
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EK3AMEHAIMHUMI BUIET Ne 20

. Kono. PiBHsiHHS KoOIa.
. Onyxuictp (YTHYTICTB) (QYHKIIII.

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

. 3HaliTu moxizHy QyHKIil {y =1-sin3t

EK3AMEHAILIMHWN BUIET Ne 21

. Buznauenns napa®oiu 1 BUBEEHHS ii KAHOHIYHOTO PIBHSHHS.

. 3acrocyBaHHS qU(DEPEHIIATLHOTO YHCICHHS 1IsI 0OUHUCICHHS MEX (DyHKIIII.
[TpaBwto JlomiTans ajist pO3KPUTTS HEOIIPEACICHHOCTEH.

. Jana matpuist 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 1 BUBEIEHHS HOTO KAHOHIYHOTO P1BHSHHS

. Haiibinp1e 1 HaiimentIe 3Ha4eHHs QYHKIIIT Ha BIIPI3KY.

. Hanu Bepmmnu tpukytHuka ABC: A, B(-4,-3), 3(2,7).
3HaiiTu: a) piBHsAHHS cTopoHu AB; Ou) piBHAHHS Menianun AM.
. 3HalTH oBHUH Audepeniian QyHKiii

y= YXE=X

X
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EK3AMEHAIMHUMI BUIET Ne 23

. Jlatu BU3HaUeHHS T1nepOoIu 1 3anucaTy ii KaHOHIYHE PIBHSIHHS.
. Cramionapui Touku ¢yHkiii. [loctaTHi yMOBHU ICHYBaHHSI EKCTPEMYyMY
GyHKIT ofHi€T 3MIHHOI.
. Bupimmrtu cucremy piBHSIHb METOJOM 3BOPOTHOT MaTpHIIi
2X1-x2-x3 =4
X1 +4x2-2x3 =11
X1-2x2 +4x3 =11

. CkJjacTu pIBHSHHS IOTUYHOI 1 HOpMaJl MO JIiHIT B TOYIl NEPETUHY ii 3 BiC-
cto Oy

y(X) = x4 + 6X+ 6

EK3AMEHAILIMHWA BJIET Ne 24

Bu3zHaueHHs snurca 1 BABEAEHHS HOro KaHOHIYHOTO PIBHSIHHS.
Bekrop 1 #ioro mosra.

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

x* +y? —26x+30y +313=0.

/o2 2 _
. Haiiti npousBomnyio GpyHKimn Xy+2+xy°=1

EK3AMEHAIIMHUMI BUIET Ne 25

AcumnroTtu GyHKIIIT (BepTUKAIIbHI, TOPU30HTABHI 1 TTIOXHUJI1).
BusnauenHns exctpemymy (yHKIIT OJIHI€T 3MIHHUX 1 HEOOX1/1HI YMOBHU €KC-
TpEMyMY.
. 3amucatu piBHSIHHSA MpPsMOT, rirnepooiu, 1110 TPOXOIUTh Yepe3 JIiBUH (HOKyC
7x* -9y* =63

1 kpanky A(-1,-2).

. / . " cee
. Buamm moxigny Y i Y dynkmii

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

. BekTopHmii TBip JBOX BEKTOpPiB 1 HOTO OCHOBHI BJIACTUBOCTI.

. Iloximna 3BOPOTHOI (YyHKIII.

. Jlana momuna 5x +2y —z+ 3 =0 1kpanka A( 1, 2 -2). Ckiactu piBHSH-
HS TPSIMOi, MO0 MPOXOAWTH Yepe3 JaHy TOUYKY MEPICHIUKYISIPHO MTaHOi
TJIOIIMHA

. HocmixkyBaT (QyHKIII0 Ha Oe3MepepBHICTh

2
X =X

x2—4

y(x) =

EK3AMEHAIIMHUN BUTET Ne 27

1. 3MmimaHuil 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 JllaMeTpiB.
. 3HalTU eKCcTpeMyM (QYyHKIIIi

y =/x>+3x

EK3AMEHAIIHUNI BUTET Ne 28

. CxanspHuii TBip IBOX BEKTOPIB B KOOPAHHATHIN (opmi.

. Jpyra uynoBa Mmexa.

. Hanu Bepmmnu tpukytHuka ABC: A, B(-4,-3), 3(2,7). 3naiitu: a) piBHIH-
Hs ctoponu AB; y) piBHSHHS TpsiMoi L, 1110 mpoXoauTh Yepe3 BepIiuHy 3
napayesnbHo cTopoHi AB.

. 3HaTH TOYKHM TMEperuHy Tpadika QyHKIIII

x3—8

2x2

y(x) =
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EK3AMEHAIIMHUMI BUIET Ne 29

1. BusHauenns Oe3nepepBHOCTI (yHKII B Kpamii 1 Ha BIAPI3KY. YMOBH
oe3nepepBHOCTI GYHKIIT B kpaniii. Buau po3puBiB QpyHKITI.

2. BusnauenHs ekctpeMymy (QyHKIIIT OJiHI€T 3MIHHOI 1 HEOOX1JHAa 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 MeJllaH; O01) KyT Mixk ctopoHamMu Ab 1 AC

4. 3Haiitu audepeHIian 2-ro NopsIKy

3
X°+3xX .
= —sin?4x

4.1.6 .1miacyMKOBUN KOHTPOJIb — ICTTUT:

EK3AMEHAIMHIN BIUIET Ne 1

=

Bi3nauenHns nonBiitHOTO iHTEerpana. OCHOBHI BIACTUBOCTI 1 TEOPEMH.

Jlesiki 3acTOCYBaHHS TIOBEPXHEBOTO iHTErpania 1-ro pomy.

3. OOuucHiTi moABIMHMI iHTETpan Mo obmacti D, oOMexeH i 3a1anuMu JTiH1s-
MU

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

N
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4, JlocmiaiTi 201%HICTE Py

no

A

n2+1
n3+1

(e 0]
n=1

EK3AMEHALIMHINA BUUIET Ne 2

OOumnciieHHs OABIMHOTO 1HTErpaja MUIIXOM 3BE€JIEHHS HOTO 0 MOBTOPHO-
ro.

Bi3HaueHHs1 NOBEPXHEBOIO IHTErpaja 2-ro poay .

OO06uMCIITI KPUBOJIHIMHUN IHTETpal 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 ALY

o (x-3)"
>

n
n=1 n--2

EK3AMEHAUIMHIN BIUIET Ne 3

['eomeTtpiuna iHTEpIIpETAIlis MOABIHHOTO 1HTErpaa.
3BeICHHS TTOBEPXHEBOTO IHTErpajia 2-ro poAy J0 MOABIHHOTO 1HTErpaa.
OO6uunchiTi TII0MLYy 001acTi, 0OMEXEHOT 3aJaHNUMHU JIIHISIMU

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

JloBecTH 301KHICTB psy 1 3HAWTH HOTO TOPOY
o0

nzzll (n+D)(n+3)
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EK3AMEHAUIIMHIN BIUIET Ne 4

OOGuucieHHs oI 1 00'€eMIB 3a JIONMTOMOTOIO MOJIBIHHOTO 1IHTETpaJa.

®opmyna CTokcy.

3. OOGuwucmiTi moTik BekTopa F(M) uepes 30BHINIHIO TOBEPXHIO MipaMiJIH,
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 ooacti D, oOMexeHiil 3a1aHMHU JTiHi-

SIMH

N =

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

D

EK3AMEHAIIHIN BIJIET Ne 5

1. TlongiiiHiii iHTETpaN y NOJSIPHUX KOOPAMHATAX.

2. llupxynsiiis 1 poTOp BEKTOPHOTO TOJIS.

3. O6uucHiTI NOTPIMHMIA IHTETpA
[[[2x?yzdxdydz,V : —1<x<2, 0<y<1 0<z<3
\%

4. Jocniaiti 301KHICTb PSAAY

o0
n!

n=1 r\l/ﬁ

EK3AMEHALIMHIN BIUIET Ne 6

3amiHa 3MIHHHX B MTOJABIHHOMY IHTETpa (3arajJbHUN BUIAJIOK).
®opmyna Octporpaacekoro — [Mayca.

3. O06uMCHITI MOTPIMHUM 1HTETpal

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

\%

A -

4, JlocmiaiTi 30DKHICTh Py
Y n

2
21:!
n=
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N

=

EK3AMEHAIIMHUMI BUIET Ne 7

['eomeTpHruHe 3aCTOCYBaHHS MOABIMHOTO iHTErpana: 00YHCICHHS TUIOIII
MJIOCKUX (Iryp 1 IUIOINT TTOBEPXHI.

Omnepatop ["aminbTOHA 1 HOTO 3aCTOCYBaHHS.

OO6uuncanTy MOBEPXHEBUH 1HTETpaJ EPIIOTO POy MO MOBEPXHI, A€ G - yac-
THHA TUIOIIMHY, BiJICIY€Ha KOOPIMHATHUMHU IIJIOUTMHAMHU.

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

OGuucautu iHTerpan 3 Tounicto €=0,001

1
[cos(x*)dx
0

EK3AMEHAIIMHNI BUIET Ne 8

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

Knacudikariist BEKTOpHHMX TIOJIIB.

OOGuucanTH KPUBOJIIHIMHUHN 1HTEeTpan 1-ro poay

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

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

EK3AMEHALIMHUMI BIUIET Ne 9

Busznauenns 1 o0uucnens norpiiHoro interpana. OCHOBHI BJIaCTHBOCTI.
Yucnosi psau. Cyma psany. Heo6xigaa ymoBa 301kHOCTI psimy. OCHOBHI
BJIACTUBOCTI PsITy.

OO6uncnuTy oABIMHUY 1HTETpas o obsnacti D, oOMexeH1i 3aJlaHuMHA JTi-
HisIMH

[[xy?dxdy ,D:y=x*y=2-x
D
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4. JloBecTH 301KHICTD ALY 1 3HANTH HOTO CyMy
i 3"+ 4"
12"

n=1

EK3AMEHAIMHWA BUIET Ne 10

1. O6uwucnenHst 06'emy TiJia 1 HOro Macu 3a JIOIMOMOTOI0 TOTPIMHOTO 1HTETpa-
na.

2. JlochimKeHHs YMCITOBUX PAIIB 3 MO3UTHBHUMH WieHaMu. O3HaKH 301KHOCTI
(03HaKu MOPIBHSAHHA 1 03HaKa JlanambOepa)

3. O6GUUCIUTH TOBEPXHEBHH 1HTErPAl IPYTOTO POIY

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

o

4, JlocmiauTu 301KHICTD PSIAY

EK3AMEHAIIMHUM BUIET Ne 11

3amiHa 3MIHHMX B MOTpiitHOMY 1HTerpani. [{uninapoBa cuctema KOopIuHaT.

2. JIoCHiIPKeHHS YMCJIOBUX PSAJIIB 3 MO3UTUBHUMHM WwiieHaMHu. O3HaKu 301KHOC-
Ti (pagukanbHa o3Haka Ko 1 iHTerpaisHa o3Haka Kori).

3. OOGuucnauTH oIy 00J1acTi, 0OMEKEHOI 3aJaHUMHU JITHISIMU

y=x°, X—-y+2=0

=

4. 3nailTh 0061acTh 301)KHOCTI CTATEYHOTO PATY

© 6" x"

no1 (N +2)
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=

=

EK3AMEHAIIMHUM BUIET Ne 12

3amiHa 3MIHHMX B NOTpiiitHOMY 1HTerpaii. ChepuyHa cuctema KOOpAUHAT.
3unakonepemixkuuii psia. Teopema JleiiOHina. AGCo0THA 1 yMOBHA 301K-
HICTb PAY.

OGuucauTu 00'eM Tina, 0OMEKEHOT0 3aJJaHUMH MTOBEPXHIMU

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

3HaiTH 001aCcTh 301)KHOCTI CTATEUHOTO PATY

o) 2nxn
Z:: 241

nln

EK3AMEHAIIMHUM BUIET Ne 13

BiractTuBoCTI 1 15K 3aCTOCYBaHHS KPUBOIIHIMHOTO 1HTErpana 1-ro poay.
OyHKIIoHANBHI pau. O6macTh 301>KHOCTI (QYHKIIIOHATIBHOTO PsiTy. 301K-
HICTb 1 pIBHOMIpHA 301KHICTh (DYHKIIIOHATILHOTO PSITY

O0uMCIUTH KPUBOJIIHIWHUN 1HTETpall 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 PAILY
0 X n
S
n=1 S

EK3AMEHALIMHUM BUIET Ne 14

BuznaueHHs1 KpUBOIIHIHHOTO 1HTErpaja 2-ro poay. 3B'sI30K MK KPUBOJTI-
HIHHUMH IHTEeTpaiaMu 1-T0 1 2-T0 poy.

301KHICTH 1 piIBHOMIpHA 301KHICTh (PYHKIIIOHAJIBHOTO psiny. BrmactuBocTi
psiy, 0 PIBHOMIPHO cXOAUTHCA. O3HaKa pIBHOMIPHOI 301KHOCTI PsIy.
OO6uncnuTy moABIMHUY 1HTETpas mo obmacti D, oOMexeH1i 3aqaHuMu Ji-
HisIMU

”yz cos(xy)dxdy,D:y=x ,y=+7,x=0.
D



4, OO6uucnutu iHTEerpai 3 TouHicTio €=0,001

JSII"IX

EK3AMEHAIIMHUMI BUIET Ne 15

1. OCHOBHI BIaCTUBOCTI KPUBOJIIHIMHOTO IHTETpaia 2-T0 POy.

2. Crareuni psinu. [atepBan 36ixH0CTI. Teopema AbGerns. Busnauenus paaiycy
301)KHOCT1 CTATEYHOTO PSY.

3. OOGuucauTH II0IITy 00J1acTi, 0OMEKEHOI 3aJaHUMHU JITHISIMU.

Xy=4, X+y=5.
4. 3HailTH TphOX Nnepumx (BIIMIHHHUX B1Jl HYJIS) WICHIB PO3KIaJaHHS B PsJl

BHUpILIEHHS AU(EPEHI1aTbHOrO PIBHSAHHSA, SIK1 330BOJBHSAIOTH IOYAaTKOBUM
yMOBaM

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

EK3AMEHAIIMHUMI BUIET Ne 16

1. ®opwmyna I'piHa.

2. BmactuBocTi crareunoro psay. Po3kimamansas GyHKIN B craTedHiit psia. Ps
Teitnopa 1 Maknopena.

3. O0uMCIUTH MOTPIMHUN IHTETpaT

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

4. 3naiiTh 0061acTh 301)KHOCTI CTAaTEYHOTO PALY

© 10" x"
2 n

n=1 "\

EK3AMEHALIMHUMI BUIET Ne 17

1. YMoOBU He3aleKHOCTI KPUBOIIHIMHOTO 1HTETpasia BiJ IIJISAXY 1HTerpaiii.
2. 3acTocyBaHHS CTaT€UHHX Ps/IiB B HAOMKEHUX 00uucieHHax. O0uncneHHs
3Ha4YeHb (DYHKI[IT, 0OUMCIICHHS TIEBHUX 1HTETPAIiB.
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3

4

1.
2.

3

4

N =

. O6uncnuTy TIoNTy 00J1acTi, 0OMEXKEHOT 3aIaHUMH JIHISIMH.
X2 +y2 =12, x/6 =V

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

nZ::ln(n +1)

EK3AMEHALUNHWN BUIET Ne 18

Bu3HaueHHs1 TOBEPXHEBOIO 1IHTErpaia 1-ro poay 1 cnocodi HOro 00UNCIEHHS.
3acTOoCyBaHHS CTAaTEUHUX PSAJIIB B HAOIMKEHUX oOunciIeHHsIX. O0UucIeHHs
3HauYeHb (PYHKII1, HAOJIM)KEHE BUPIIIEHHS AU EPEHITIATbHUX PIBHIHD.
O0uKCIUTH KPUBOJIIHIMHUN 1HTErpall 2-T0 POy

I 2x%dx + yzdy , Trie AB — jiyra kpuBoit Y = X%, A(0,0), B(1,1).
AB
. OGuucnutu iHTerpan 3 Toudicto €=0,001

! 2
J e 2x dx
0

EK3AMEHAIIMHUMI BUIET Ne 19

Busnauenns noasiiHoro inTerpana. OCHOBHI BIACTUBOCTI 1 TEOPEMH.
Tpuronomerpuuni psinu Oypoe. Teopema dupuxie.

OOGuucanTH MOABIMHMM 1HTErpalI 1o obmacti D, oOMexeHii 3aaHuMHU JTiHis-
MU

J‘J.(x2 + yz)dxdy, D:x*+y*<R?
D
3HaiiTi 06;1acTh 301)KHOCTI CTATEYHOTO PSILY

i (x+2)"

_ 4
n=
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N =

=

1.
2.

3.

EK3AMEHAIMHUMI BUIET Ne 20

OO6uucrieHHs MOABIMHOTO 1HTErpaa IUIIXOM 3BEJIEHHS HOTO 0 MOBTOPHOTO.
OxpeMi BUMaAKU po3KiIaJaHHs B psiji Dypee.
O06UKCIUTH TOBEPXHEBUM 1HTETpai IPYyroro poay

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

O6uncnuty iHTerpan 3 Tounictio €=0,001

100 |
J' n(1+ X) dx

X
10

EK3AMEHAILIMHWN BUIET Ne 21

['eomeTpuyHa iHTEpIIpETaLis OABIMHOTO THTErpaa.

JloCmiIKeHHST YUCIOBUX PAJIIB 3 MO3UTUBHUMH wieHaMu. O3HaKu 3015KHOCT1
(o3Haku MopiBHSHHSA 1 03HaKa J[amambepa)

OOGuucanTH KPUBOJIIHIMHUHN 1HTEeTpan 1-ro poay

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

3HalTH TPHOX MepIIMX (BIIMIHHHUX BiJl HYJIS) WICHIB PO3KJIaIaHHs B PsIJl BU-
piteHHs AUGEPEeHITIAIBHOTO PIBHIHHS, SIKI 3aI0BOJIBHSIOTH MTOYaTKOBUM
yMOBaM

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

EK3AMEHAILIMHUMI BUIET Ne 22

[ToaBiiiHMI 1HTErpaJl B OJISIPHUX KOOPUHATAX.
3nakonepeMmikauit psaa. Teopema JleliOnia. AGCo0OTHA 1 yMOBHA 301KHICTD

panay.
OO6uKCIMTH 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 PO3KJIaJaHHS B PsJl BU-
pieHHs Tu¢epeHITIaTbHOTO PIBHSHHS, SIK1 3a0BOJIBHSAIOTH TOYaTKOBUM

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

EK3AMEHAILIMHWN BUIET Ne 23

['eomeTpuyHe 3acTOCYBaHHS MOJABIHHOTO 1HTETpaia: OOUHCIEHHS IO 110~
CKHX (Iryp 1 IJIOLII MTOBEPXHI.

Hupkynsiist 1 pOTOp BEKTOPHOTO MOJIS.

O6unciuTy 00'eM Tiz1a, 0OMEKEHOT0 33JaHUMHU TTOBEPXHAMHU

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

3HaiiTH 00;1acTh 3015KHOCTI CTATEYHOTO PSTY

i (—1)”,(5)“
n=1 n'\/ﬁ 3

EK3AMEHALIIMHWI BUIET Ne 24

BuznaueHHs 1 00uncieHHs NOTpiIiHOTO 1HTerpaia. OCHOBHI BIACTUBOCTI.
Yucnosi psaau. Cyma pany. HeoO6xiana ymoBa 3013kHOCTI psty. OCHOBHI Biac-
TUBOCTI PsILy.

OOGuucIUTH KPUBOJIMHIMHUN UHTETpaT 2-TO poJia

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

O6uncnutu iHTerpan 3 Tounictio €=0,001

! 2
J e 2x dx
0

EK3AMEHALIMHUMI BUIET Ne 25

MexaHiuHe 3aCTOCYBaHHS MOJBIMHOTO 1HTETpasia: OOYHCIECHHS MacH MIO0CKUX
IJIACTHH 1 KOOPAMHAT X LEHTPY Mac.
Knacudikaiiist BEKTOpHUX TOJIIB.
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=

OOuucauTu NOTPIHHUHN 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

OO6uuncnenHs 06'emMy Tija 1 HOro Macu 3a JI0MOMOTOI0 TOTPIMHOTO IHTErpaa.
Crareuni psau. [ntepBan 301kHOCTI. Teopema AGensi. BusHaueHnHs pasaiycy
301)KHOCT1 CTATEYHOTO PSIY.

OOGuucauTH MOABIMHMM 1HTErpall 1o obnacti D, oOMexeHii 3alaHuMu JTiH1S-

xy
MH Iije3dxdy, D:y=In2,y=In3, x=3, x=6.
D

JlocmianTu 3015KHICTh PSITY

N

n
|

o0
2 .
n=1

EK3AMEHAIIMHUMI BUIET Ne 27

3amiHa 3MIHHMX B MOTpiitHOMY 1HTerpaii. [{uninapoBa cuctema KOopuHaT.
JlocimKeHHsT YUCTIOBUX PSIIIB 3 MO3UTUBHUMU wieHaMu. O3HaKH 3015KHOCTI
(panukanbHa o3Haka Ko 1 iHTerpanbHa o3naka Korri).

O06uMCIUTH NOTPIMHUIN IHTETpall

ijxyzdxdydz, Vi x=0, y=0, z=0,x+y+z=1
\Y

3a TOOMOT00 PO3KJIaIaHHS MOAUHTETPAIbHOT (PYHKINT B PsiJl OOUMCIIUTH 1H-

Terpai 1
J — 2x2
[

0

dx
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no

N =

=

EK3AMEHAIIMHUMI BUIET Ne 28

3amiHa 3MIHHMX B MOJABIHHOMY IHTETpai (3arajJbHUN BUIAJIOK).
Tpuronomerpuuni psiau Oypse. Teopema Jlupuxie.
OOGuucauTH MOTPINHUN 1IHTETpa

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

3HalTH 001acTh 3015KHOCTI CTENIEHHOTO PSILY
0 2 n X n

2

~ n?+1

EK3AMEHAIIMHWM BUIET Ne 29

['eomeTpuyHa iHTEpIIpETAIlis MOABIHHOTO THTErpaa.
OxpeMi BUMAAKU pO3KiIaJaHHs B psiji Dypee.
O06uKCIUTH TOBEPXHEBUM 1HTETPaA IPYTroro poay

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

3HalTH TPHOX MepHMX (BIAMIHHHUX BIJl HYJIS) YWICHIB PO3KJIaJIaHHs B PsJl BU-
piilieHHs TU(EpEHIIATbHOTO PIBHSHHS, SIK1 33]I0BOJIBHSAIOTH TOYaTKOBUM

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

EK3AMEHALIMHUMI BUIET Ne 30

®opmymna ['pina.

BrnactuBocrti crateunoro psny. Po3kinamganns GyHKIN B cratedHiit psia. Psn
Teitnopa 1 Maknopena.

OO6uuCcINTH KPUBOJIIHIMHUHN 1HTETpal 2-TO POy

J 2x°dx + yzdy , Toe AB — pyra kpyBon Yy = x* 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
HABYAJIbHUX 3ACOBIB

5.1 OcHoBHa Ta J10J1aTKOBA JIiTEpaTypa
OcHOBHA:

. Joporosues A. . Maremarnueckuii ananus: B 24. [TigpyyHuk 1uist BUIIX
HaBYaabHUX 3akiaaiB. — K.: JIn6iae, 1993. 4.1. — 320 c.

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

. xine M. 1., Konecnuk T. B. Buia matematuka: [linpyunuk: ¥V 3 ka: Ku.1:
AHaniTHYHa TeOMETpis 3 eJIeMeHTaMu anreopu. BeTym 10 maTemMaTHIHOTO
anam3y. K.: JIubine, 1994. — 280 c. Ku.2: Jludepeniiiaipie Ta iHTETpajibHE
qyuCJeHHs PYHKIIN onHiel 3minHo1. Psaau. — K.: JIubigs, 1994. — 352 c¢. Ku.3:
HudepeniianpHe Ta iHTErpaibHe YucIeHHs QYHKIN 6araThb0X 3MIHHUX.
Hudepenmianbhi piBusHaHs. — K.: JIubins, 1994. — 352 c.

. bepman I'. H. COopHuK 3a7a4 10 KypCy MaTeMaTHiecKoro anainusa. — M.:
«Hayxka», 1977. — 416 c.

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

. Crpmwxak T. I'. Marematudeckuii ananus: [Ipuxnaau 1 3anaui: Hapuansuuii
MMOCIOHUK JUUIS TEXHIYHUX BHIMX 3aKkiaaiB. — K.: JInoigs, 1995. — 240 c.

. Ilak B. B. Buma marematuka: [TigpydyHuk st BUIIUX TEXHIYHUN HABYaJIb-
Hux 3aknaaiB. — K.: JIn6iap, 1996. — 440 c.

JlonaTkoBa:

. IIpuBanoB U. . Ananutuueckas reomerpusi. — M.: Beicmas mkona, 1975. —
377c.

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

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

2. Meronuueckue yka3zaHusl K BBIIIOJIHEHUIO TUIIOBOT'O pacyéra Mo Kypcy
«Bpicmias matematuka» (nuddepeHpoBaHue U UCYUCICHUE PYHKITHI). —
Honenk: 1IN, 1986. — 40 c.

3. Metoauueckne peKOMEHIAINHY U 3aJaHHsI K CAMOCTOSTEIIbHOU paboTe 1o Ky-

pcy «Beicias MatemaTukay (HeornpeaeaeHubiil unrerpan). — Honenxk: JIITHA,
1992. - 78 c.

4. Meroauyeckre yKa3aHusl K OpraHU3allKi CaMOCTOSITEILHOM pabOThI U BBINO-
JTHEHUIO TUIIOBOTO pacyéra 1o Kypcy «Briciias matemaruka». Pa3aen
«Omnpenenénnsiii uaTerpam». — Joneuk: AN, 1992. — 56 c.

5. Metoauueckue yKka3aHusl U 3aJJaHUSI K CAMOCTOSITENIbHOM paboTe CTyI€HTOB
1o kypcy «Briciias matematuka» Bo Il cemectpe (nuddepennmanbHbie ypa-
BHEHHUSI, PYHKIIMU IBYX nepeMeHHbIx). — Jloneuk: 111, 1992. — 94 c.

6. Meroaudeckue yKazaHus K U3YICHHUIO TeMbl « THTerpaibl o Gurype». —
Honeunx: JIITH, 1985. — 68 c.

7. Meroandeckue yKazaHus U 3aJaHUs I MHIUBUTyIbHON pabOThI CTYACH-
TOB TI0 Kypcy «Bpicias Marematrkay (MHTErpajsl Mo GUrype u uxX Mpuio-
xenust). — Honenk: JIITHA, 1989. —40c.

8. Meroaudeckue ykazaHus K OpraHU3alUKA CaMOCTOSITEIILHOM paOOTHI U BBITIO-
JTHEHUIO TUIIOBOTO pacuéra 1o Kypcy «Bricmas marematuka» (Psabr). — Jlo-
Henk: /I, 1990. —-41 c.

9. MeronuyHi BKa3iBKH JJIs1 MITOTOBKU IO MOJIYJIBHOTO KOHTPOJIO 3 JHC-
uruTiag «Bura mareMaTuka» (BEKTOpHA Ta JIiHIMHA anreOpa, aHaTIITHIHA
reomeTpis, rpanuils QyHKIi1, audepeHiianbie YUCAeHHs] PYHKIIT O HIeT
3MIHHOT) (U1 CTYJEHTIB ycCix crerianbHocTel) [Enextponnuii pecypc]/
yknamadi: JLII. BoBk, €.0. Koponbos, T.B. Hemomusiia. — EnekrpoH. na-
Hi — [opmiBka: JIBH3 «loeHTY» AJII, 2011. — 1 emexTpoH. ONT. IHCK
(CD-R); 2cm. — Cucrem. Bumoru: Pentium; 32 RAM; WINDOWS
98/2000/NT/XP; MS Word 2000. — Ha3Ba 3 TuTym1. ekpany.
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10.MeroaunuHi BKa31BKM 1 3aBJaHHS JIJIsI CAMOCTIMHOI pOOOTH 3 JUCIUTLIIHU
«Buia maremaruka» (KpatHi iHTerpajiy i BEKTOPHHIA aHaITi3) JJIs CTY ICH-
TiB HanpsMiB mArotoBku 6.070106 «ABTOMOOUIBHUN TpPaHCHOPTY,
6.070101 «Tpancnoptai Texnosnorii» / yki.: Bosk JLIL., Koponsos €.0.,
Henomnsima T.B. — INopmieka: JIBH3 «loeHTY» AL, 2010. — 50c.

11.MeroaunuHi BKa3iBKH 1 3aBJIaHHS JIJIsl CAMOCTIMHOI poO0TH 3 Kypcy «Buia
Matematuka». Tema «Psinw» (s CTYJEHTIB HalpsiMIB MiATOTOBKHU
6.070106 «ABTOMOOUTHEHUI TpaHcOpT», 6.070101 «TpancrnopTHi TEXHO-
aoriiy) / yki.: Bosk JLII., KoponboB €.0., Henomusiia T.B. — [NopiniBka:
JABH3 «lontHTY» AIl, 2010. —41c.
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