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1. ONHC HABYAJBLHOI JUCIIATLITHA

Bceboro roann
Jlenna 3aouHa
HaiimeHyBaHHS1 NOKa3HUKIB ¢popma (¢popma
3100yTTH 3100yTTH
OCBITH OCBITH
Cemectp 1 | 1
KiabkicTs KpeauTiB/rogun 4,5/135
Y cboro roiMH ayAuTOpPHOL po6oTH 64 14
B T.4..
e JIEKIIIHI 3aHATTS, TOII. 32 6
e TIPAKTHUYHI 3aHSTTSI, TOJI. 32 8
e 7a00paTOPHI 3aHATTS, TOJ. — —
CEMIHApPCHKi 3aHATTS, TOI. — —
Ycboro roaiMH caMocTiiiHOI podoTH 71 121
DopMa KOHTPOJIIO Icnur

[Tpumitka.

YacTka ayiuTOPHOTO HABYAIBHOT'O Yacy CTY/CHTA Y BiJICOTKOBOMY BUMIpI:
it neHHoi hopmu 3100y TTsI ocBiTH — 47%
U1 3209HOI hopmu 3100yTTs ocBiTH — 10%

2. IPEJMET, META TA 3ABJJAHHSI HABYAJIBHOI JTUCHUILIIHU
2.1. lIpeameT, MeTa BUBYEHHS HABYAJIHLHOI TUCHUILTIHH

[IpenMer BHMBUYEHHS MAWUCUUIUIIHM CKJIaJal0Th KUIBKICHI Ta SIKICHI TOKa3HUKH YSIBHUX 1
peaibHUX cucteM, O0’€KTIB Ta IMpPOLECIB, MpaBuUia Ta NPUHOMHM, SIKI BUKOPHUCTOBYIOTH IS
JOCHIUKeHb Y paMKax MaTeMaTHYHUX MoJiesiel, MeTOJM pO3B’A3yBaHHS THUIOBHUX 3aJay
MaTeMaTHYHOT'O XapaKkTepy, 10 BUHUKAIOTh Y MPOoQecCiiiHii qisIbHOCTI.

MeToro BUBYEHHS TUCLMILUIIHM € (OpPMYBaHHS y CTYJEHTIB 0a30BMX MaTeMaTHMYHHX 3HaHb
JiHIMHOT anreOpH, aHAIITUYHOI T€OMETpii, MAaTEMaTUYHOTO aHaji3y, OU(EepeHLiaIbHUX PIBHSHb,
Teopii HMOBIPHOCTI W MaTeMaTHYHOI CTaTUCTHKHU; PO3BUTKY HABUKIB JIOTIYHOI'O Ta aHAJIITUYHOIO
MUCJIEHHS, TOOYA0BU W JOCTII)KEHHS MaTeMaTHYHUX MOJIENEeH €KOJOTIYHUX CHUCTEM Ta IMPOILIECIB,
10 Y HUX MPOTIKAaOTh, ONTAHYBAaHHS TUITOBHX METOIUK PO3B’S3aHHS MaTEMaTHYHHX 3a/1a4.

BuBueHHs1 HaBUaNbHOI JUCHMILTIHU «Buiia mMareMaTuka» IpyHTYeThCS Ha 0a30BUX 3HAHHSIX
MaTE€MaTHKH 32 CTapIly CEPEIHIO IIKOITY.

3100yTi 3HaHHS 3 HaBYAIBHOI AUCHUILIIHU «BuIa MaremaTnka» € OCHOBOIO Ui BUBUEHHS
HACTYMHMX OCBITHIX AucuuIuiiH: «Pi3ukay, « [HpopmaTnuka Ta CUCTEMATOIOTIs».

2.2. 3aBaanHs HaBYaJbHOI pucuuiuiing (3K, ®K)

3aBIaHHAM JAUCLUIUIIHU € HAOyTTs CTyIEHTaMU 3HaHb 3 OCHOBHHUX PO3JLIIB BHIOi MaTeMaTHUKH,
JIOBEJIEHHSI OCHOBHUX T€OpeM, (OpMYyBaHHS MOYATKOBUX YMiHb:

— BUKOHAHHS JIii HaJl BEKTOPaMH, MaTPULIIMHU, OOYHCIICHHS BU3HAYHHUKIB,

— PO3B'SI3yBaHHS CUCTEM JIIHIHHUX PIBHSIHB;

— JOCHiDKeHHS (OpM 1 BIACTUBOCTEH NMPSMHUX Ta IUIONIIMH, KPUBUX 1 MOBEPXOHb JAPYroro
MOPSI/IKY,

— 3HaXOJIKCHHS TPaHHULIb;

— gocmimKeHHs (QYHKIIIT 3a JOTOMOTOI0 TU(EPEHITIAIBHOTO YUCICHHS;

— 3HAaXOJDKEHHS IHTErpajiB Ta iX 3aCTOCYBaHHS J10 3HAXO/KEHHS IUIONI KPUBOJIHIMHOT
Tpanertii;



— pO3B'A3yBaHHS AU(epeHIiaNbHUX PIBHIHD MEPIIOTrO Ta BUIIUX MOPSIKIB.

BuBueHHsT HaBYaIbHOI AWCHUILUTIHK Tepefdadae (GopMyBaHHS y CTYACHTIB HEOOXiTHUX

KOMIIETEHTHOCTEN:
—  3araJibHi KOMIIETEHTHOCTI:

31aTHICTD 0 y4acTi y IpOBEACHHI TOCiKEHb Ha BiamoBigHoMy piBHi.. (3K8.)
— (axoBi KOMIIETEHTHOCTI:

3HaHHS Ta PO3YMIHHS TEOPETHMYHHX OCHOB €KOJOTii, OXOPOHH IOBKULIS Ta 30aJlaHCOBAHOTO

npupookopuctyBanus. (PK 1)

31aTHICTD 7O PO3YMIHHS OCHOBHHX TEOPETUYHUX IMOJIOKEHb, KOHIEMLIA Ta MPHHLMUIIB

MaTeMaTHYHHUX Ta COLialbHO-eKOHOMIUHUX HayK. (DK 15)

2.3.11porpamHui pe3yabratu HaB4aHHs (P)

Y pe3ynaprari BHUBUYCHHS HAaBYAIBHOI JUCUUIUIIHM CTYACHT TIOBHHEH OyTH 3JaTHUM

MIPOJIEMOHCTPYBATHU TaKi MPOrpaMHi pe3yabTaTH HaBYaHHS:

V' (yHmameHTanbHi O3 MaTeMaTHKH B 00’€Mi  HEOOXigHOMY JUIs
nporieciB ekouorii Ta npupogokopuctyBanus. ([P 1)
3. CTPYKTYPA HABYAJIBHOI JJUCIUILJITHA

3.1.Po3noain HaBYAJbHUX 3aHATH 32 PO3AiIaMH THCHMILIiHHA

BOJIOIHHSA
MaTeMaTHYHUM amaparoMm ans oOpoOku iHdopmamii 1 aHamizy AaHUX Ta MOJEIIOBaHHS

Hazsu po3zainiB i Tem Kinexicte rogua
neHHa gopma 3100yTTS OCBITU 3a04Ha (hopma 3100yTTs OCBITH
(JAD30) (3D30)
yChOTO y TOMY YHCI1 YChOTO y TOMY YHCI1
a | o | na0. \ HI. | C.p. n | nm | mab. | A | c.p.
1 | 2 314|5 [ 6] 7| 8 |9]10] 11 | 12 | 13
Po3nin 1. EnieMeHTH J1iHiiiHOI, BEKTOPHOI aJire0pM Ta aHAJTITHYHOI reoMeTpii.
Tema 1. Bcryn. Marpu- 7 2 | 4 - - 1 4 1)1 - - 2
ui. i1 Hag MaTpuisiM.
BusnauyHuku Ta ix Biac-
tuBocti. Cucremu Ji-
HIMHUX anreopaidHux
PIBHSIHb.
Tema 2. Bextopu. Cka- 5 2 | 2 - - 1 4 1)1 - - 2
JSIpHUH, BEKTOPHUH 1
MILIaHUH T0OYyTKU
BEKTOPIB.
Tema 3. AnaniTnyna 5 2 | 2 - - 1 4 1)1 - - 2
reoMeTpisl Ha TUTOMIHHI 1
B [TPOCTOPI.
ITinroroska o 5 - | = |- — 5 10 - | = |- - 10
HaBYAJILHUX 3aHATH Ta
KOHTPOJIBHHX 3aXO0IiB
Pa3om 3a 22 6 | 8 - - 8 22 313 - - 16
po3aijiom 1
Po3aia 2. Beryn 1o maremaTuudoro anajisy. JIndepenuiiine uncienus.

Tema 4. OyHKIii. 5 2| 2 — - 1 2 - | - - - 2
I'panums i
HENEePEPBHICTh PYHKITI.
Tema 5. [Toxigaa 5 2| 2 — - 1 4 1 1 - - 2

byskii. JlocmimKkeHHs




¢byHKLIH 32 JOTTOMOT0I0
MOXI1THUX.

Tema 6. OyHkii
0araTpOXx 3MIHHHUX.

Tema. 7. Psanu

Tema 8. HeBusnauenuii
1HTEerpal.

Tema 9. Buznauenuit
1HTEerpal.

Tema 10. Kparni
1HTerpaIn

ITinroroska 110
HaBYAJIbLHUX 3aHATH Ta
KOHTPOJIBHHX 3aXO0]IiB

22

38

38

Pa3om 3a
po3aiiom 2

57

14

12

- - 31

57

52

EnemenTn Teopii itMoBip

Po3aia

3.38

nyaiini 1udepen

ianbHi piBHAHHSA.
HOCTEeH Ta MATEeMATHYHOI CTATUCTHKH.

Tema 11.
Hudepentiiini
PIBHSHHSI [IEPIIOTO
MOPAJIKY.

5,5

0,5

Tema 12.
Judepentiiini
PIBHSIHHSI BHIITUX
MTOPSI/IKIB.

Tema 13. Jliniiini
audepeHmiagbHi
PIBHSIHHSA APYroro
HOPSAAKY 31 CTATUMH
Koe(illi€EHTaMU.

1,5

0,5

Tema 14. Enementu
KOMOIHaTOPHKHU.
Knacuuyne o3HaueHHs
HMOBIpPHOCTI. YMOBHa
iMoBipHICTb. Cxema
bepnymni

Tema 15. [luckpetHi Ta
HenepepBH1 BUMIAAKOBI
BEJIMYMHU Ta 1X
PO3MOALIH.

Tema 16. OcHOBU
MaTeMaTHYHOI1
craTUCTHKH. YHCIO0BI
XapaKTEPUCTUKHU
CTaTUCTUYHOTO PSAY.

ITigroroBka mo
HaBYaJIbHUX 3aHATh Ta
KOHTPOJIBHHX 3aXOJI1B

26

41

41

Pa3zom 3a
po3aiiom 3

56

12

12

56

53

Ychoro roimH

135

32

32

135

121




3.2.JlekuiiiHi 3aHATTH

Ne 3/

HazBu TeM Ta X KOPOTKHI 3MiCT

KinekicTs rogux

JAD30

3930

Beryn. Marpuni. /dii wag marpunsavu. BusHayHukH Ta  iX
BJacTUBOCTI. CucTeMM JIIHIHUX ajireOpaiyHuX PiBHAHb.
Bu3HayHHKHM IpYyroro i TPEThHOro MOPSAAKIB, X BIACTHBOCTI, METOIU
oOuuciienHs. [ToHATTS mpo BU3HAYHUKK BHUILUX MOpsSAKiB. Omneparii
Haa MarpuisiMu. OOepHEHa MaTpullsd, YMOBU iCHYBaHHS OOEpHEHOI
MaTpuilli ¥ anroput™m 1ii oOuucieHHs. Panr wmarpumi Ta Horo
BiractuBocti.  CuctemMu — JIHIMHMX ~ HEOJHOPIAHHUX  PIBHSHB.
Po3B’si3yBaHHS cHUCTeM JIIHIMHMX PIBHSAHb METOJOM OOEpHEHOI
MmaTpuili Ta merogoM Kpamepa. Merox ['ayca. Kpurepii cymicHocTi Ta
BU3HAYCHOCTI CUCTEMHU JiHIHHUX piBHAHb. DyHIaMEeHTaIbHA cHCTEMa
pO3B’s3KiB. 3B'A30K MK PO3B’SI3KAMH HEOJIHOPITHOI Ta 3BENEHOI
OJIHOPIHOT CHCTEM JIIHIMHUX PiBHSHb.

BexTopu. CkajsipHuii, BeKTOPHHUIl i MillaHuii 100yTKH BeKTOpiB.
N-BuMipHi BEeKTOpH Ta orepallii HaJ HUMH. N-BUMIpHUN BEKTOPHUI
npoctip. Po3mipHicTs 1 6a3a mpocropy. BekTopu Ha miuommHi Ta y
npoctopi. JliniiHi onepauii Hax BekTopamu. CKansipHHIA, BEKTOPHHIA,
Mitmanuii 100yTkH BeKTopiB. CUCTEMHU KOOPIUHAT: IEKapTOBA CHCTEMA
Ha TIUIONIMHI Ta Yy TPOCTOpi, MOJSIpHA CHCTEMa Ha IUIONIMHI,
WTIHIPUYHA Ta chepruIHa CHCTEMH KOOPAWHAT y TPOCTOPI.

AHaTiTHYHA TeoMeTpisi HAa IUIOIMHI i B mpocrtopi. PiBHIHHS
npsamoi. Kyr Mk  npsMuMu.  YMOBM  HapajenbHOCTI  Ta
NEePIeHIUKYIApHOCTI NpaMux. Bincrans Big Touku a0 npsmoi. Jlinii
npyroro nopsaxky. KanoHiuHi piBHSHHS eninca, rinmepOoiu, mapaboiu
Ta KoJjla. PIBHSHHS efinica B MOJSPHIN cUcTeMi KOOpAWHAT. PiBHSIHHA
npsiMOi Ta IUJIOIIMHU Yy mpocTopl. B3aemHe po3MmilieHHs HpsMOi Ta
IUIOIMHMY, 1BOX MPSIMHX, IBOX IUIOLIMH Yy mpocTopi. KyT Mix npsimoro
Ta IJIOMIMHOI0, MK JIBOMA MPSIMHUMH, MK TUIONIMHAMU Y TPOCTOPI.
[ToBepxHi Jnpyroro moOpsAAKy: UIMJIIHAPUYHI, KOHiuHI. Emincoin,
rinep6o10iza Ta napabosois.

®yukuii. 'panuus i HenepepBHicTh QyHKII.

YucnoBi MOCHiIOBHOCTI. BriacTuBocTi 301KHUX HOCHIIOBHOCTEH.
HeckiHueHHO Mani Ta  HECKIHYEHHO BEJIMKI  IMOCIIJOBHOCTI.
Enemenrtapni ¢ynkuii ta ix rpadiku. I'panuns ¢yHkmii B TodI.
OpnocroponHi rpanuui. [lepma ta apyra Bakiausi rpanulll. [ToHSATTS
HerepepBHOCTI  ¢yHKUii. BrmacTtuBocTi HemepepBHUX  (YHKIIH.
Knacudikamiss Touok po3puBy. ICHyBaHHS Ta HENEpPEPBHICTbH
o0epHeHoi (yHKIII].

Moxinna d¢yukuii. Jocaixkennss d¢yHkuiii 3a g0MOMOroOI0
moxiguux. OsHaueHHs Ta  BiacTuBOCTI  moximHoi.  [loximai
enemenTapanx ¢yHkmid. [IpaBuna nudepeHiiroBaHHS CKIAIAEHO],
o0epHeHOi Ta mapaMeTpudHo 3a1aHol GyHkii. Judepenmnian GyHkii.
[ToximHi Ta audepeHUiany BHUIIUX MNOPsAKiB. OCHOBHI TeOpeMH
mudepenmianbHoro  uucieHHs. Ilpasuno  Jlomitans.  @Dopmyna
Teinopa-Maxkmopena. Omnykimicte. Touku mneperuny. ACHUMOTOTH
kpuBoi. JlocmikeHHs: QyHKIIIH 3a JOMOMOT0I0 MOXiIHUX Ta MoOynoBa
rpadikis.




@yHknii 6araTbox 3MiHHUX. ['paHuIl Ta HemepepBHICTh (QyHKINT
Oaratbox 3MiHHUX. YacTWHHI TOXIJHI Ta YacTHHHI AudepeHIiaaIn
¢ynkuiid. IloBHmit  mudepeHmian Ta HOro 3acTOCyBaHHS [0
HaOMMKEHUX 00uncieHb. JloTHYHA TUTONMHA 1 HOpMaJb J0 MOBEPXHI.
['eomerpuunmii 3MicT nudepenmiana QyHKiii ABox 3MiHHUX. [ToxigHa
3a HampssMkoM. I'pamienT. HeoOXimHi 1 1OCTaTHI YMOBH €KCTPEMYMY.
Haiibinpiue 1 HaliMeHIe 3HaYeHHS QYHKITI.

Psaau. Cyma Ta 30DKHICTH uunciaoBoro psay. OCHOBHI BIJIaCTUBOCTI
30DKHMX YHCIOBUX psliB. 3HAKOAOAATHI 4MCIOBI psiaun. O3Haku
30DKHOCTI. 3HAKO3MIiHHI 4uciioBl psgu. Teopema JleiOwina.
AbcomoTHa Ta yMOBHA 300KHICTE psmiB. IIoHATTS GyHKIIOHATBHOTO
psany. 30DKHICT, Ta piBHOMIpHA 30DKHICTh (DYHKIIOHAIBHUX PSIIIB.
[TonsaTTss creneneBoro psay. Teopema AOens. Paxmiyc i1 oGmactb
30ikHOCTI. Psgm  Teinopa-Maxkiopena. Po3kiian — eneMeHTapHUX
(GyHKLIN y CTeTIEHEB] PsIH.

HeBu3znavenuii inTerpasn. O3HaueHHs Ta BJIAcTUBOCTI. TaOmuyHi
iHTerpany. 3amiHa 3MiHHOI. [HTerpyBaHHS yacTWHamH. [HTETpyBaHHS
parioHaIbHUX, TPaHCIEHICHTHUX, ippallioHaIbHUX,
TpUTOHOMETpHYHHIA (QyHKIIH. [HTErpamu, mo “He 6epyTscs’”.

Busznauenuii interpaJ.

O3HaueHHs Ta BIAcTUBOCTI. Bus3HaueHuil iHTerpan, Ak (QyHKIIA
BepxHbOi Mexi. @opmyna Herorona-JlenOnina. ['eomerpuunuii 3mict
BU3HAYEHOr0 1iHTerpany. 3acTOCYyBaHHS BH3HAYEHHUX IHTErpaiB
(oOumcneHHs Twiom, 00’ €MIB JOBXKUH IYr KPUBHUX, IJIONI MOBEPXOHb
oOepranHs). HabmwkeHi o0OuYMCIEHHS BU3HAUEHOIO IHTErpasa.
HesnacHi iHTerpanu nepmoro ta apyroro poxy. Kpurepii 301kHOCTI
HEBJIACHUX 1HTErpaliB.

10

Kpartni interpanu. IlonsiiiHuii iHTErpan B JeKapTOBIA Ta MOJSPHIM
CHUCTeMi KOOpAMHAT. 3acTOCYBaHHS MOJBIMHMX IHTErpajiB 0
oOumcnenHs miom. IloTpiiiHuil iHTerpan B JeKapTOBUX, CHEPUUHUX,
IWITIHAPUYHUX KOOpJAMHATaX. 3aCTOCYBAaHHS MOTPIHHUX IHTErpasiB J10
oOumciieHHss 00’emiB. KpHuBoiHINHI 1HTErpald MEPLIIOr0 Ta JPYroro
pony. ®opmyna I'pina. [ToBepxHeBi iHTErpau.

11

JundepenniagbHi piBHSAHHS NEPIIOro MOPSAAKY. 3araJlbHUM BUIIIA]
TU(epeHIiabHOTO  PIBHAHHSA MEPIIOro TMOPSIKY. 3arajbHUN Ta
YaCTUHHUNA pO3B’S30K PIBHAHHA. ['€OMEeTpHuUHHMII 3MICT pPO3B’S3KY.
PiBHSIHHSA 3 BiJOKPEMITFOBAHUMH 3MIHHUMU Ta 3BigHI 10 HUX. [[OHATTS
onHopigHol QyHkii BuMipy K. OnHopinHi audepeHnianbHi piBHIHHS
Ta 3Bi7HI A0 HUX. JIiHIITHE OJTHOPIIHE Ta HEOAHOPIAHE AU EPEeHITIATHHI
piBHsHHsL. MeTton Bapiauii crasnoi. PiBHsHHS bepHyii.

0,5

12

JMudepenniajbHi piBHAHHA BUIIMX NOPSAAKiIB. EKBIBaJeHTHICTH
PIBHSIHHS N-TO TOPSAKY Ta HOpMaibHOI cucteMH. 3amgada Kori.
JudepenuianbHi piBHAHHSA, 110 JOMYCKAIOTh MOHMKEHHS MOPSJIKY.
JliniiiHi audepeHianbHl piBHAHHSA BHIIOTO TOPSJIKY 31 3MIHHUMH
KoeQilieHTaMHU.

13

Jliniiini audepenniajbHi pIBHAHHA APYroro NOpsiAKy 3i crajumMu
koedinienTamu. JliHiliHI oaHOpinHI JOudepeHIialbHl  PIBHAHHA
BUIIOTO TOPSIKY 31 cTauMu KoedinieHTamu. OTHOPIAHI pPIBHSIHHS
Eiinepa. JliHifiHi HeomHOpimHI AudepeHIliadbHl PIBHSHHS BHUIIOTO
HOPSIKY 31 CTaTMMHU Koe(illieHTaMU: METOJI Bapiamii cTajaux Ta METOoJ
HEO3HAYEHUX KOE(DIIlIEHTIB.

0,5




14

Enementn komOinaropuku. KiacuyHe o3Ha4yeHHs1 HMOBIPHOCTI.
VYmoBHa iimoBipHicTth. Cxema bepnymuai. IlpaBuno mo0yTky.
Crnonyku 06e3 TOBTOPEHb: NEPECTAHOBKH, PO3MIMICHHS, KOMOiHAIII.
Cnonyku 3 moBTopeHHsAMH. O3HadueHHsS  HWMOBIpHOCTI.  OcCHOBHI
TeopeMu  Teopii HMOBIPHOCTEH, HACTIAKK 13 TeopeM. YMOBHA
nMoBipHicTh. @Dopmyna TmoBHOI #MoBIpHOCTI. Dopmyna baiieca.
@®opmyna bepuymm. JlokaneHa Ta iHTerpanpHa Teopema Jlarutaca.
®opwmyna [lyaccona.

15

JIMCKpeTHi Ta HenepepBHi BUIIAJKOBi BeJIMYHMHM Ta IX PO3NOALIN.
[ToHATTS BUMAgKOBOI BeNMMYMHM. JMCKpeTHA BUMAJKOBA BEIMYMHA.
3akoH po3moATy 1 (QyHKLIS PO3MOAUTY MMOBIPHOCTEH IHCKPETHHX
BUIA/IKOBUX  BEJIMYMH. MHOroKyTHUK pO3MOAUlY JIUCKPETHOI
BUMAJKOBOI BenWunMHU. DYHKIS PO3MOAUTY 1 TYCTHHA PO3IMOALTY
HMOBIpHOCTEH HenepepBHOI BUNAAKOBOI BeIuuuHU. KpuBa posnoainy.
UncnoBi XapaKTEpUCTHKH BHITAJKOBHX BEJIWYHMH. biHOMialbHUA,
MyacCOHIBCBKMM 1  TEOMETPUYHHUI  pO3MOIALIM  KWMOBIPHOCTEH
JMICKPETHOI BHITAQJKOBOI BEJIMYMHM Ta iX YU CIIOBI XapaKTEPUCTUKH.
PiBHOMIpHMI,  MOKa3HUKOBUH  Ta  HOPMAJbHHUHA  PO3IMOILIH
HMOBIpHOCTEH HEMEpepBHOI BUIIAJAKOBOT BEJIWYMHU Ta I1X YHUCIIOBI
XapaKTEPUCTHUKH.

16

OcHOBH MAaTeMATHYHOI CTATHCTHKH. YHCJI0BI XapaKTepHCTHKH
CTaTHCTHYHOTO psixy. [Ipeamer i MeToa MareMaTHYHOI CTATHCTUKH.
['enepanpHa CykymHIiCTh, 1 BuOipka. Bapiamiiinuii psn. Ilomirow,
ricrorpama. CTaTUCTHYHI XapaKTEPUCTHKHU: 0OcAT BUOIpPKH, po3Max
Bapiamii, MoJa, MejiaHa, cepeaHe BHOIPKOBE, AWCHEpCis 1 cepenHe
KBaApatuuHe BiaxuieHHs BuOipku. Koedimient Bapiamii. Cepenne
reHepaibHe, JUCHepcis 1 CepelHe KBaJpaTHUYHE BIIXMUICHHS
reHepaJIbHOI CYKYIHOCTI.

Ycnoro

roauH
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3.3. IlpakTHyYHi 3aHATTHA

Ne 3/

HazBu TeM Ta iX KOpOTKHI 3MiCT

Kinpxicte rogua

@30 | 3d30

Marpuui. [lii Hax MaTpuusiMu. BU3HaYHMKH Ta IX BJIACTHBOCTI.
Cucremu JiHiliHUX ajaredpaiyHux piBHAHb. Panr matpumi. Jlii
Haj MarpuusaMu. OOUYHUCIEHHS BU3HAYHUKIB JAPYrOro i TPETbOTo
NOPAIKIB. 3HAXO/KEHHSI paHTy MaTpulll. 3HaXOMKEHHSI 00epHEHOT
MaTpHIIi.

Po3p’a3yBaHHs cucTeM JIHIMHUX aireOpaiyHuX pIiBHSAHb 3a
dopmynamu Kpamepa, MaTpuuHUM METOIOM Ta MeToioM ["aycca.
Camocriiina po6ora Nel

BekrTopu. CkanspHmii, BeKTOpHHMH 1 Mimanuii ng00yTKH
BekTOpiB. Po3kinan BekTopa mo 0asi. Ilpoexiis BekTopa Ha BiCh.
Josxuna Bektopa. KyT Mik Bekropamu. CxanspHuil 100yTOK
BEKTOPiB. BekTopHuii 1 Mimmanuii 1060yTOK BEKTOPIB. 3a JOMOMOI0I0
CKaJIIPHOTO, BEKTOPHOT0, MIIIAHOTO JOOYTKIB 3HAWTH IUIOIII
napasesorpama 1 TpUKyTHHKa Ta 00’ €MiB IPU3MHU 1 MipaMiIu.

AHaJITHYHA reoMeTpisi HA IJIOIIHMHI i B mpocTopi.

Pi3Hi Buau piBHSAHB NpsAMOi Ha MioluHI. B3aemHe po3MilieHHsS
JIBOX IpsAMuX. Pi3HI BUAM PIBHSIHb NMpsIMOi B mpocTopi. PiBHSHHA
TJIOMIMHU. 3HAXO/KEHHS KYTiB MK JBOMA IJIOIIMHAMH, MIXK TBOMA
OpsIMUMH, MiX mpsMoro 1 tiommHow. Koro, eminc, rimepOorna,
napaboJa; X KaHOHIYHI PIBHSHHS 1 BIIACTUBOCTI.

CamocriiiHa po6oTa Ne2.




®yukuil. 'pannug i HenepepBHicTh GyHKIII.

[TonsTTsa pynkmii, cnocodwu ii 3amanus. Knacudikaris GyHKITii.
['panunsg uncnoBoi nocnigoBHocTi. ['panurs Gynkuii. [Tepma ta
Jpyra Ba)KIMB1 rpaHulll. PO3KpUTTS AeAKMX HEBU3HAYEHOCTEH.
HenepepsHricts QyHKIIT B TOUi. TOYKH po3puBYy.

Hoxinna ¢ynkmii. HocaimkenHs ¢yHKOiH 3a J0MOMOIo0
noxignux. IIpaBuna Bimmykanas mnoxigHux. JudepeHuiroBanHs
cymu, A00yTky 1 d4actku ynkmiid. IloxigHi  OCHOBHHMX
enemeHnTapanx ¢yHkiii. [Toxigna cknagHoi ¢ynkmii. [loxigHa Bifg
napamMeTpHYHO Ta HESABHO 3aaHuX (pyHkiii. dudepeniian GyHKITii.
[TpaBuno Jlomitans. ®opmyna Teitnmopa-Makiopena. OmyKiIiCTb.
Touku neperuny. AcuMnToT KpuBoi. Cxema TOCiKEeHHS PYHKITT
Ta Mo0y0Ba rpadikis.

®yukuii 06ararbox 3minaux. Tema 7. Paau. Ilonsarrs ¢yHkmil
Oaratbox 3MIHHHUX, il TpaHHUIIS Ta HEMIEPEePBHICTh. YaCTUHHI MOX1IHI
CKJaJieHoT Ta HesBHO 3amaHoi (ynkmii. [loBHmid mudepeHtia.
YactunHi noxigHi Ta audepeHIian mepuoro mopsaky. YactunHi
NoXiaHI Ta AudepeHiian BUmx mopsakis. HeoOxiaai Ta mocrarHi
YMOBH eKCTpeMyMy QVHKINI JBOX 3MiHHHX.. JlOCHi/DKeHHS Ha
YMOBHHM eKCTpeMyM (QYHKIIIH JBOX 3MIHHUX.

BrnactuBocti, o3Haku 30DkHOCTI. HeoOximHi Ta mocTaTHi yMOBH
301KHOCTI YMCIOBHX pAMiB. Pamiyc 301KHOCTI CTENEHEBUX PsIIiB.
Psan Telinopa ta MakiiopeHa.

Camocriiina  pobdora  Ne3.  HeBusHauveHuili  iHTerpa..
besnocepenne iHTerpyBaHHs. [HTErpyBaHHS NUISXOM 3aMiHU
3MIHHOI Ta dYacTHHaMHU. [HTerpyBaHHA ApOOOBO-paIliOHANBHUX,
ippallioHAJIbHUX,, TPAHCIIEHICHTHUX, TPUTOHOMETPUYHUX (YHKITIH.

Buznauenmii interpaj. O3naueHHs Ta BiactuBocTi. dopmyna
Helotona-JleiiOnina.  3acTocyBaHHS  BHU3HAUEHUX  IHTErpasiB
(o6uncienHs mio, 00’ eMIB JOBXUH IyT KPUBUX, IIJIOL] IOBEPXOHb
oOepraHHs1). HeBnacTuBi iHTerpajm.

10

Kpatni inTerpasm. [loasiiinuii iHTerpa B JeKapTOBil Ta MOJSPHIN
cUCTeMi KOOpAMHAT. 3aCTOCyBaHHS IOJABIMHUX IHTErpamiB Ja0
oOumciienHs mwiony Ta 00’emiB. Camocriiina podora Ned.

11

Judepenuiiini piBHsAHHSA nepmoro mopsiaky. OCHOBHI MOHATTA
Teopli 3BMYAHMX JAudepeHIlabHUX PIBHSAHb. PiBHSHHA 3
BIJJOKpPEMJIIOBAHUMH 3MIHHUMH, OJHOPIAHI PIBHSAHHSA Ta 3BiIHI A0
Hux. JliHiMHI nudepeHmianbHl piBHAHHSA. Meron Bapiaiii crajoi.
PiBHsHHs bepnymi.

12

Judepenuilini piBHSIHHA BUIIMX MOPSAKIB.
JudepenuianbHi piBHIHHS, 1110 TOMYCKAIOTh MOHWKEHHS MOPSIIKY.

13

Jlinilini nudepennianbHi PpiBHAHHA BHIIOrO0 MNOPSAKY 3i
cranmuMu  koedinientamu. JliHidHI oAHOPIAHI AuepeHIiaNbHi
PIBHSIHHSL BHILOTO MOPSAKY 31 cTamumu koedinieHTamu. OIHOPITHI
piBHsHHS Efnepa. JliniiiHi HeoxHopiaHI nudepeHIianbHi piBHIHHS
BUIIIOTO TOPSAAKY 31 CTAIMMH Koe]illieHTaMu: MeToJ Bapiarrii
CTaJINX.

Camocriiina podora NeS.

14

Enementn xomOinaTopuku. Kinacnune o3HaueHHsI IMOBIPHOCTI.
YmoBHa HMOBIpHiCTB. Cxema  BepnyJui. EnemenTtn
KOMOIHATOPHKH Ta iX 3acTocyBaHHs. [loxii 1 mpoCTip eneMeHTapHUX
noxiii. Krnacmyne o3HaueHHs #WMoBipHOCTI. [‘eomerpuune i
CTATHCTHYHE O3HAYEHHS HMOBIpHOCTI. VIMOBIpHICTh CymMm CyMicHHX
Ta HECYMICHUX TOJIM. ﬁMOBipHiCTB MHOXEHHS HE3IESKHNUX ITOIIM.




®opmynu oBHOI iMOBipHOCTI Ta baiieca. JlokanbpHa Ta iHTErpaibHa
teopemu MyaBpa-Jlamnaca. ®opmynu [lyaccona ta bepnysi.

15

JIMCKpeTHI Ta HemepepBHi BHNAAKOBI BeJMYHHH Ta IX
po3noaijiM. 3aKOH PO3MOALTY JUCKPETHUX BHUIIAJIKOBUX BEJINYMH.
OyHKIii po3moalTy Ta HIUIbHOCTI. YHMCIOBI  XapaKTEpUCTUKU
JUCKPETHUX 1 HENEepepBHUX BHIIQJAKOBUX BEJIWYMH. BiHOMHUIA,
TEOMETPUYHUN PO3MOAUIA JTUCKPETHOI BHITAJKOBOI BEIMYUHU;
PIBHOMIpPHMH, HOPMAJIbHUM, €KCIIOHEHTHUI PO3MOILIN HENlepEepPBHOI
BHUIIaJIKOBOI BEJIMYHNHHU.

16

OcHOBM MAaTeMaTH4YHOI CTAaTUCTHKH. BuOipkoBuwii MeTon B
cratuctuili. CTaTUCTUYHI pO3MOIiIIM BUOIpoK. ['icTrorpama i mosiron
CTaTUCTHYHUX pO3MOAUTIB. YHCIOBI XapaKTEPUCTUKU BHUOIPKH.
Bu3sHaueHHsT TOYKOBOI OLIHKH [apaMeTpiB; TOYKOBAa OI[iHKA
MaTEeMATHYHOTO CIIO/IiBaHHS; TOYKOBA OIlIHKA TUCTIEPCIi.

Ycnoro roiuH
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3.4.Camocriiina po6ora

Ne 3/

Ha3Bu TeM Ta iX KOPOTKHIA 3MiCT

Kinexicte rogua

JI®30

3®30

Martpuui. jii nag marpuusaMu. BusHa4yHMKH Ta iX BJaCTUBOCTI.
Cucremu JiHiiiHMX ajaredpaiyHuX piBHSIHb. Bu3HauyHMKU BHUIUX
nopsakiB. Kputepii cyMiCHOCTI Ta BU3HAYEHOCT1 CUCTEMH JHIHHUX
anreOpaiyHuX PiBHSHB.

1

2

BekTopu. CkaaspHuil, BeKTOpHMII |1 MimaHuwii 00yTKH
BeKkTOpiB. [[ekapToBa cucTema Ha IUIONHHI Ta y pocropi. [Tomspaa
cucteMa Ha MiomuHi. IluwiiHapuyna Ta cdepuvHa CHCTEMH
KOOPJMHAT Y IPOCTOPI.

AHaJiTHYHA reoMeTpis HAa MJomMHI i B mpocropi. KaHoHiuH1
PIBHSHHS einca, rinepOooiu, napadbosnu Ta koja. PIBHAHHS erninca B
NOJISApHIM  cucteMi KoopauHatr. IloBepxHiI Jpyroro mOpsAKY:
IUTIHAPUYHI, KoHIYHI. Enincoin, rinep6onoiza Ta napabosuoif.

®yukuii. I'panuus i  HenmepepBHicTh  (Qynkuii. I[lonsaTTs
HerepepBHOCTI  (yHKIIi. BnacTuBOCTI HemepepBHMX (YHKIIH.
Knacudikamist Toyok po3puBy. ICHyBaHHS Ta HeENEpPEPBHICTb
o0epHeHoi (yHKIII].

Moxinna ¢yukuii. docaimxkenHs ¢QyHKUidn 3a A0M0OMOrol0
noxinuux. Judepenmian ¢ynkmii. Iloxigni Ta audepeHmianm
BULIMX NOpsiiKiB. OCHOBHI TeopeMu Iu(epeHI1aTbHOTO YUCICHHS.
®Popmyna Teistopa-MaknopeHa.

®yHkuii 6aratbox 3MiHHMX. ['paHuIls Ta HENMEPEePBHICTh PYHKIIIT
OaraTbox 3MIHHMX. J[0OTWYHa MJIOMIMHA 1 HOpMalb IO MOBEPXHI.
3acTocyBaHHS ~ MOBHOro  audepeHiuiaga B HaOIMKEHUX
oOuncnennsx. IloxigHa 3a HampsimkoM. ['pamient. HaiiGinbmie i
HalimeHIe 3HaueHHs1 Qynkuii. [Ipuknaani 3agayi, Mo MNOTPeOYIOTH
BUKOPUCTaHHS JAu(epeHLianbHOro 4ucieHHs (yHKUid onHiel Ta
0araTb0X 3MIHHHUX.

Psigu. Ionarrs ¢yHkiioHanbHOro psixy. 301KHICTh Ta piBHOMIpHA
30DKHICTH  (QyHKUIIOHANbHUX psaniB. Teopema Beiiepmrpacca.
BnactuBocri PiIBHOMIPHO 301KHUX (byHKIIOHATBHUX
MTOCJTIJIOBHOCTEH 1 PSIIIB.

HeBusnavenui iHTerpas. InrerpyBanHus panioHaIbHUX,
TPAHCIEHJECHTHUX, 1ppalliOHaTbHUX, TPUTOHOMETPUYHUN (DYHKIIIH.
Iarerpainu, o “He 6epyrbes”.

Kpartni inTerpanu. 3amina 3MIHHOI y TOJBIHOMY IHTETpalIi.
[Tepexin 10 MOJNSAPHUX KOOPAMHAT. 3aMiHA 3MIHHOI y HOTpiHOMY




iaTerpani. Ilepexin no momsgpHUX KoopAuHAT. JlesKi 3acTOCyBaHHS
MOABIHHOTO Ta MOTPIMHOTO IHTETPATIB

10 | IudepennianbHi piBHAHHA mNepmIOro MNOpsiaAKy. PiBHsSHHA B | 2 4
noBHUX audepenianax. PiBasuus Kiepo 1 Jlarpanka.
11 | EnemenTn kombiHaTopuku. KiiacnuHe o3HaYeHHs1 HMOBIpHOCTI. | 2 4

YmoBHa iimoBipHictb. Cxema  bepnymai. Choonyku 3
NOBTOPEHHSAMH. [ €OMETpUYHE Ta  CTATHCTUYHE  O3HAYCHHS
HMOBIPHOCTI.

12 | IuckpeTHi Ta HemepepBHi BHUNAAKOBI BeJIHYHHHM Ta ixX |2 4
po3noaisim. biHOMmianpHMI, TyaCCOHIBCBKMH 1 TeOMETpUYHHN
po3noaim iMoBipHocTel JIBB Ta iX umCIOBI XapaKTEpHUCTHKH.
PiBHOMIpHUH, TMOKAa3HUKOBUH Ta  HOPMAIbHUH  PO3MOALIN
nMoBipHocTeit HBB Ta iX 4yncioBi XapakTepuCTHUKH.

IlinroroBka 10 HABYAJIBLHHUX 3aHATH TA KOHTPOJIbHUX 3aX0/1iB 53 89

Ycboro roaua 71 121

4. THAUBIAYAJIbHI 3AB/IAHHA
[nuBinyalibHE 3aBIaHHS BUKOHYETHCS 32 OakaHHSM 3/100yBava BHINOT OCBITH 3 METOIO
MOKpaleHHs 6ary MOTOYHOr0 KOHTPOII0. Ha OCHOBI aHAMITUYHOTO OTJISY BiAMOBIAHUX
JDKEpelL, JIiTepaTypy, BAKOPUCTOBYIOUH 1H(POPMAIIiI0, OTPUMAaHY ITi/1 4aC HaBYaTbHIX
3aHSTh, MIATOTYBATH 1 BUKJIACTH CBOE Oa4eHHs 3 BIAMOBIIHUX MUTAHb:
1. . Cucremu niHiitHEX HuepeHIiabHUX PIBHSHb.
2. .YactuHHI NOX1JHI BUIIUX NOPSAAKIB (GYHKIIIT 6araTb0X 3MiHHUX.
3. KpwuBoniHiiiHi iHTErpaiy Mepmoro Ta Ipyroro posiy.
4. TloBepxHeBi IHTErpaJH MEPIIOTO Ta IPYroro poiy.

5. METOJAU HABYAHHA
[lin yac BUBYEHHS MPEIMETY BHUKOPHUCTOBYIOTHCS METOAM: MPOOJIEMHO-TIPOTrpaMOBaHOTO
HABYaHHS, MONIYKOBI, TOCHITHUIBK], CIOHYKaIbHI.
Jlexuii mnpoBoasThcs 'y Qopmi Oecimu, AMCKYCii, 3 BHUKOPUCTAHHSAM 3 BUKOPUCTAHHSIM
MYyJIbTUMEAINHOTO CYMpPOBOAY Ta PI3HOTO pPO3AaTKOBOro Marepiamy. IlpakTuuni 3aHATTS
MIPOBOAATHCS Y GOpMI pO3B’sI3aHHS CUTYAIIIHUX 3a/1a4, IOLIYKOBHUX Ta PO3PaxyHKOBUX POOIT.

6. METOAU KOHTPOJIIO
dopmu IPOBEIEHHS MOTOYHOT MEPEBIPKHU:
— ycHa criBOecia;
— NHCbMOBE (PPOHTAJIbHE OMUTYBAHHS;
— TUChMOBa MEPEBIpKa 3 ypaXyBaHHSAM CHEHU(IKUA IPEIMETY;
—  EeKCIIPEC-KOHTPOJIb;
— KOHCYJbTAIlisl 3 METOI0 KOHTPOJIIO;
— JIOMAIIHE 3aBJaHHS I'PYIOBOr0 UM 1HAMBIIYaJIbHOTO XapaKTepy;
— TEepeBIpKH BUKOHAHHS CaMOCTIHHOT poOOTH TOMIO.

7. KPUTEPII OIHIOBAHHS PE3YJILTATIB HABUAHHS CTYJIEHTIB
KoHTpoJsb ycnimHocTi cTy1eHTiB AeHHO] i 3204H0i opmMHu 3100yTTsI OCBITH

KoHTposnb pe3ynbraTiB HaBYaHHS CTYACHTIB € HEOOX1AHUM €JIEMEHTOM OCBITHBOTO MPOILIECY.
KonTtpons 3a6e3neuye 00'eKTUBHY OLIIHKY SKOCTi OCBITHBOI MisUIbHOCTI. CyTh KOHTPOIIIO MOJIATAE Y
BUSBIIEHHI Ta BHUMIPIOBaHHI KOMIIETEHTHOCTEM CTYAEHTIB, y B3a€MOINOB'A3aHIil ISUIBHOCTI
BUKJIa/1a4ya 1 CTy/IEHTA.

OuiHIOBaHHS pe3yJbTaTiB HAaBUaHHS CTYACHTIB 3/1MCHIOETHCA IIJISXOM IPOBEAECHHSA
MOTOYHOTO Ta MiJJCYMKOBOTO KOHTPOJIIO (€K3aMEHAI[IITHOT0).




OniHroBaHHS pe3ybTaTiB HABYAHHS MIPOBOJUTHCS B Oanax, MaKCUMallbHa KUIBKICTh SIKUX 3a
MiJICYMKOBHI KOHTPOb cTaHOoBUTH 100. KoxHilt cymi 6aiiB BiAMOBIaE OIMIHKA 32 HAIIIOHAIHLHOIO
mkajoro Ta mkajaow €EKTC (tadm. 1).

Ta6mums 1 — IlkaJia oniHIOBaHHS YCHIIIHOCTI CTY/A€HTIB

3a 100— 3a HalliOHATBHOIO MIKAJIOI0

OaJIbHOIO Ex3ameH, arix 3a mkanoro ECTS

LIKAJIOKO T epeHIiioBaHUH 3aTiK
90-100 Bigminao 3apaxoBaHO A
82-89 Hobpe B
74-81 C
64-73 3a10B1IIBHO D
60-63 E
35-59 He3anoBibHO (HE3apaxoBaHO) 3 MOMKJIMBICTIO FX

MMOBTOPHOTO CKJIAJTAaHHS
0-34 He3anoBinbpHO (He3apaxoBaHO) 3 000B'I3KOBHM F
MOBTOPHUM BHBUYCHHSIM TUCIHUIUTIHUA

DOpMOI0 TiICYMKOBOTO KOHTPOJIO € CEMECTPOBUH €K3aMeH, KM MPOBOJUTHCS IIif] 4ac
eK3aMeHalliHo1 cecii.

Posmnosin 6aniB st IUCHMILTIH, K1 3aBEPITYIOTHCS €K3aMEHOM, € TAaKUM:

50 (TIIK) + 50(E) = 100,

ne:

50 (IIK) — 50 makcumanbHux OaniB 3 motoyHoro koHTpoiro (I1K), sxi moxe HabpaTu
CTY/ICHT 32 CEMECTp;

50 (E) — 50 makcuManbpbHUX 0aliB, SIKi MOXe HaOpaTH CTYJEHT 3a €K3aMEH.

Pe3ynbraTi MOTOYHOTO KOHTPOJIO OIHIOIOTHCA 332 YOTUPHOATBHOIO («2». «3», «», «5»)
mKanow. B kiHII cemecTpy oOuuciioerbes cepenHe apudmernyne 3naueHHs (CA3) yeix
OTPUMAHMX CTYICHTOM OIIIHOK 3 HACTYITHUM TI€pPEBEICHHAM oro y 6anu 3a popmyIioro:

k=2 _10.c3;
5

ban 3 10TO4HOTr0 KOHTPOIII0 MOKE OYTH 3MIHEHUH 32 PaXyHOK 3a0X04YyBaJIbHUX OaliB:

- CTYJAEHTaM, 5IKi He MalOTh MIPOMYCKIB 3aHATh MPOTATOM CEMECTPY (10oAaeThes 2 Oann);

- 3a y4yacThb B YHIBEPCUTETCHKHUX CTYAEHTCHKHX OJIIMIIAJaX, HAYKOBHUX KOH(DEepeHIisxX
(momaetnes 2 6anu), HA MIXKBY31BCHKOMY PiBHI (JOJTa€ThCs 5 6amiB);

- 3a 1HII1 BUJY HaBYAJIbHO-I0CIIIHOT poOOTH Oaiu J10/1at0ThCs 3a PIIEHHSIM KadeapHu.

Tabmung 2 — Kpurepii noT04HOro oniHIOBaHHS.

Biamosianb,
BHCTYII,
KOHTPOJIbHA
poborTa,
BHUKOHAHHS
3aBIaHHS

Kpurepii orinku

Y noBHOMY 00Cs131 BOJIO/II€ HABYAIILHUM MaTepiajioM, BIJIbHO CaMOCTIMHO
Ta apryMEHTOBAHO HOTo BUKJIaa€, ITHOOKO 1 BCEOIYHO PO3KPHUBAE 3MICT,
BUKOPHUCTOBYIOUYH TIPH IIbOMY 000B’S3KOBY 1 TI0JJaTKOBY JIITEPATYPY.
[TpaBmiibHO Bupimye 90% nocraBiieHUX 3aBIaHb.

JlocTaTHRO MMOBHO BOJIOJIIE HABYAIBLHUM MaTepiajioM, OOTpyHTOBAaHO HOTO
BUKJIA/Ia€, B OCHOBHOMY PO3KPHBA€E 3MICT 3aBJaHb, BAKOPUCTOBYIOUH IIPH
4 IbOMY 00OB’SI3KOBY JIITEpaTypy. AJle IpU BUKJIAJJaHH1 IEIKUX TUTaHb HE
BUCTayae JOCTaTHBOI MNIMOMHHU Ta apryMeHTallii, J0MyCKaloThCS MPU
IIbOMY OKpEMi HECYTTEBI HETOYHOCTI Ta HE3HAYH1 MOMIJIKH. [IpaBriibHO
BUPIMINB O1IBIIICTh TOCTABIICHUX 3aB/IaHb.

3 VY 1isiomMy BOJI0/li€ HABYAJLHUM MAaTepiajioM, BUKJIAJAa€ HOTO OCHOBHUM
3MicCT, ajie 6e3 TI00KOro BCeOIYHOro aHaii3y, OOIpyHTYBaHHS Ta




apryMeHTallii, JOMyCKalo41 MpU I[bOMY OKPEMi CYyTTEBI HETOUHOCTI Ta
noMusky. [IpaBuiIbHO BUPIIIMB ITOJIOBHHY MIOCTABJICHUX 3aB/IaHb.

He B moBHOMY 00cs131 BoJIO/Ii€ HABUAIBHUM MatepiajaoM. dparMeHTapHo,
HIOBEPXOBO BUKJIAJIA€, HEIOCTATHHO PO3KPHUBAE 3MIiCT TEOPETUYHUX IMUTAHb
1 IPaKTUYHUX 3aBJaHb, JONYCKAIOYH IIPH LIbOMY CYTTEBI HETOYHOCTI,
NPaBIJIBHO BUPIIINB MEHIIICTh OCTABICHUX 3aB/IaHb.

8. HABYAJIBHO-METOJIUWYHE 3ABE3IIEYEHHSA

1. Ilimpy4HuKH Ta HaBYAIbHI MOCIOHUKH.

2. KoHcCHekT JeKIii 3 TUCIUIUIIHMA.

3. MynbTumeniiiHi mpe3eHTauii 11 IpoBeIeHHS JISKIIi.

4. Marepianu Jyisi CaMOCTIMHHOTO BHBYCHHS Ha €JICKTPOHHHUX HOCISX.

5. TecToBi KOHTPOJIBHI MUTAHHS JUI HOTOYHOT'O KOHTPOJIIO 3HAHB.

6. 3aBmaHHS JJIs TPOBEICHHS KOHTPOJIBHUX POOIT.

7. Ieanen B.K., Cac H.b. InTerpanu ta ix 3actocyBanns. Meronuuni Bka3iBku. JIpBiB, 2008. 50 c.

8. Imamen B.K., Cac H.b. KpaTni Ta xpuBomniHiiiHi iHTerpanu. Meroauusi Bka3iBku. JIbBiB, 2008.
67 c.

9. IBamen B.K., Cac H.b. I'panui, HenepepBHicTh. MeToanuHi Bka3iBku. JIbBiB, 2008. 67 c.

10. Cac H.b., Buxpuct O.M. Bumia matemaruka. [HTerpaibHe YHCICHHS HAaBYAIbHO- IPAKTHYHUHA
nociouuk: JIpBiB. 2019. 106 c.

9. PEKOMEHJIOBAHA JIITEPATYPA
Ba3oBa

1.  3aiiues €. I1. Bunia maTemaruka: jiHiliHa Ta BEKTOPHA aireOpa, aHATITHYHA TEOMETPIs,
BCTYII 0 MaTeMaTH4HOro aHanizy. HaBuansnuii nocionuk. Kuis. Anepra, 2017. 574 c.

2.  3aiimes €. [1. Buma maremartuka: iHTerpajgbHe YUCICHHS QYHKITINA OTHIET Ta 6araThox
3MIHHUX, 3BUYaliH1 AudepeHLianbHi piBHIHHSA, paau. HaBuansauii noci6nuk. Kuis. Anepra, 2018.
608 c.

3. bapabam O.B., [[3anuk C.1O., XKnanosa [0./]., Omennnceka O.b., Onumenko B.B.,
[leBuenko C.M. Bumia maremaruka. Y.1. JliHiiiHa anreGpa Ta aHaJITUYHA FEOMETPIsl.
Judepenuianbae ynciaeHHs GyHkuii onHiel Ta 6aratbox 3minaux Kuis: YT, 2015. 187 c.

4, Hy6osuk B.I1., IOpuk I.I. Buma matremaTtuka: HaB4yanbHuil mOCIOHUK 715t CTYICHTIB BUIITUX
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