MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
Binoxkpemiennii cTpyKTypHMI miapo3ain « BUIIHAHCHKUH (PAXOBHH KOJIEIK
JIbBIBCHKOI0 HAIIIOHAJILHOTO YHIiBEPCUTETY NPUPOAOKOPHUCTYBAHHSD)

HOTroaKEHO 3ATBEJ/KYIO
3aBigyBau NpupOIHUYOr0 BiJJiJIeHHA 3acTynmHMK qMpeKTopa 3
IBan ITA3IOK HABYAJIbHOI P000TH
(migmuc) (iM’s1, TIpi3BUILE) MaplﬂXP ABKO
(migmuc) (im’s1, TIpi3BUILIE)

«Buma maremMmaTuka»

2023-2024
Onuc HAaBYAJIBHOI AU CIHUILTIHA

OcBiTHBO-TIpOdeciiiHuil CTyNiHb (paxoBuiit MoJIOAIINI OaKaJIaBp
I'any3b 3HaHb 20 ArpapHi HAyKH Ta NMPOJA0BOJIbCTBO
CrneniajabHicTh 201 Arponomist
®opmu 3100yTTs OCBITH JleHHa
OcsiTHs kBagdidikauis daxoBuil MOJIOALINH 0aKaJIaBP 3 AT POHOMIIL
OcBiTHBO-TIPOGreciiiHa mporpama ArpoHomist
3arajibHUH 00CAT TUCIHILIIHA 90 rox (3)
(kpenurtiB €EKTC)
Craryc nucumiuiinu (000B’sI3K0BA, 000B’sI3K0BAa
BHOIpKOBA)
Pixk HaByaHHs, cemecTp 2 pik HaBYaHHS, 4 cemecTp
MoBa HaBYaHHSA Ykpaincbka
Buau 3angarn JlekuiiiHe, MPpaKTHYHI
Buau nmiacyMKoBOro KOHTpOJII0 3agik
MeToau HABYAHHS Camocriiini, KOHTPOJIbHI, NPaKTUYHI,

npe3eHTami, IMCKYycil.
Po3podnuk Poman KYHAUC

I'onoBa  po0o4oi rpymu  OCBITHBO-
npodeciiinoi nporpamu 3i cneniajbHOCTI l'anuna Kpumraas
201 Arponomist

OO0roBopeHo Ta cxBajieHO Ha 3aciTaHHi
IUKJIOBOI KOMICiI 3araJibHOOCBITHIX AMCIUILIIH
IIporoxou Bix 2023 Ne
I'onoBa xomicii Pycaana BOPOJKO

BUIIIHA 2023



AHoTaLIA

HopmaruBHa HaBuanbHa auciuiuiiHa “Buma marematnka” € 06a30BOI0 y LUK
npodeciiHuX AUCIMILUIIH, HaIllJIeHa Ha (OpPMYBaHHS CHCTEMH TEOPETUYHHX 3HAHb 1
NPAKTUYHUX HABUYOK 3 OCHOB MAaTEMAaTUYHOIO arapaTy, OCHOBHUX METO/IIB KUIbKICHOTO
BUMIPIOBaHHS BUITAJKOBOCTI /il (aKTOpiB, 110 BIUIMBAIOTh Ha Oyb-sAK1 MPOIIECH, 3acal
MaTEMaTUYHOI CTAaTUCTHKH, IKa BUKOPUCTOBYETHCS I1]] Yac MJIaHyBaHHS, OpraHizailii Ta
yOpaBIiHHS BUPOOHUIITBOM, OIIIHIOBAaHHS SIKOCTI MPOJYKIi, CHCTEMHOrO aHaji3y
€KOHOMIYHHUX CTPYKTYpP Ta TEXHOJOTTYHHUX MPOIIECIB.

Merta i 3aBJaHHA HABYAJILHOI JUCHUILIIHA

Mema BuUKIanaHHS HABYAIBHOI JWCOWIUIIHM — HAJaTd IUTCHI 3HAHHS
HMOBIPHOCHHUX 1 MATEMATHUKO-CTATUCTUYHUX METO/IB Ta aJITOPUTMIB PO3B’sI3aHHS 3a7ad,
K1 TIOCTAIOTh Y OyAb-sKii cdepi J0ACHKOI MIAIBHOCTI, 1 Ha Iii miacTaBi chopMyBaTu
BHCOKOKBaJI1(h1IKOBAHOTO CY4acHOT0 (haxiBLA.

[Ipenmer BUBUEHHS HABYAIBHOI TUCIIUILTIHA — TEOPETHYHI 3aCall MATEMaTUIHOTO
amapaty, 3aKOHH, IO AiI0Th Y cepl MACOBUX BHUIIAJIKOBUX MOIINA Ta SIBUIL, METOIU
CHUCTEeMaTH3allll, OMPAIFOBAHHS 1 aHAJII3y MAaCOBUX CTaTUCTUYHUX JaHUX.

OCHOBHI 3a60AHHA 6UBYUEHHA HABUAILHOT OUCUUNTIIHU:

> OBOJIOJIIHHA CTYJCHTaMH CHCTEMOIO MAaTEeMAaTHYHUX 3HaHb, HABUYOK 1 YMiHb,
MOTPIOHUX Y MOBCAKACHHOMY KUTTI Ta MalOyTHIN npodeciiiHiil AISUTbHOCTI, TOCTAaTHIX
JUISL YCIIIIHOTO OBOJIOJIHHS 1HIIMMHU OCBITHIMHM Tally3sMH 3HaHb 1 3a0€3MedYeHHS
HENEPEPBHOCTI OCBITH;

» (hopMyBaHHS y CTYACHTIB HAYKOBOTO CBITOTJISITY, YSBICHB PO METOIHM BHUIIIOT
MaTeMaTUKH, ii poJil y Mi3HAHHI AIMCHOCTI, YCBIJIOMJICHHSI MaTEMaTHUYHHUX 3HAaHb SIK
HEBI1JI’€MHOT CKJIaJ0BO1 3araJIbHOI KYJIbTYpH JIOJUHU, HEOOX1JHOI YMOBH MOBHOL[IHHOTO
KUTTS B CYYaCHOMY CYCIUJIbCTBI, CTIMKOT MOTHBAUli O HAaBYAaHHS, >XUTTEBHUX 1
COIIaJIbLHO-I[IHHICHUX KOMITIETEHTHOCTEH CTyJIeHTa

» IHTENEeKTyaJlbHHI PO3BHUTOK OCOOMCTOCTI, MEpPEAyCiM PO3BUTOK y CTYICHTIB
JIOTIYHOTO MUCJIEHHS 1 IPOCTOPOBOI ySBU, aITOPUTMIYHOI, IHPOpMaILIiHOI Ta TpadivyHOol
KyJbTYpH, IIaM’SITi, yBaru, IHTYILli.

Buxkiaagau
Kynauc Poman Ten.: 0681848233
3inoBilioBuY Email:



IIporpama HaB4YaJbHOI AMCHMILIIHM (i3 po0040I Mporpamu, Ae BifoOpaxkeHo

PO3MOIiJ FOHH 32 BUAAMM 3aHSITh, POOIT)

Kinekicts rogua
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1. Tpuronomerpuuni pyHkmii 5 2 3
1) Tpuronomerpuuni  ¢(yHkiii kyra. Pamianne
1 BUMIpIOBaHHA KyTiB. (OCHOBHI CITIBBIJHOIIEHHS MIiX 5 9 3
TPUTOHOMETPUYHUMH  (DPYHKIISIMU OJHOTO apryMEHTY.
Teopema cuHYCIB 1  KOCHHYCIB.  Po3B’s3yBaHHS
TPUKYTHUKIB.I ‘padiku TPUrOHOMETPUUHUX (PYHKITIH.
2. KomiuiekcHi yncsia 7 4 3
2) KomruiekcHi uncna. J{ii Hajg KOMIUIEKCHUMH YHCJIaMH.
2 Tpuronomerpuuna  ¢opmMa  KOMIUIEKCHOTO  4ucia. | 2 2 -
[Toka3HukoBa hopma KOMIUIIEKCHOTO YHCIIA.
3 [lepexin Bim anreOpaiuHoi (HOpMU KOMIUIEKCHOTO 1 i 1
YyCJia O TPUTOHOMETPHUYHOI.
4 [lepexin Big aniredpaivHO1 POPMU KOMIUIEKCHOTO YKCia J10 1 i 1
MOKa3HUKOBOI.
5 JIii Hag KOMIUIEKCHUMHM  YHCJIaMH, 3aJlaHAMH B 1 i 1
TPUTOHOMETPHUYHIN Ta TOKA3HUKOBIN (popmax.
6 3) Po3B’s3yBaHHs BIpaB Ta 3a/1ad. 9 9
3. EaeMeHnTH JiiHiiiHOI aaredpu 9 6 3
4) Bu3HAYHUKK JPYyroro i TPETHOrO MOPSIKIB Ta ix
7 BJIaCTUBOCTI. MiHOp Ta anrebpaiune qonmoBHEeHHs. MeToau 9 9
OOYHUCIICHHS BUBHAYHUKIB.
8 5) Marpuiii. O6epHeHa MaTpHIIs, il 3HAXOKCHHI. 3 2 1
6) Cuctemu JIiHIHHUX PIBHSIHD 3 ABOMA 1 TPhOMa 3MiHHUMH.
OCHOBHI MeETOJM PO3B’A3yBaHHS CHUCTEM JIHIHHUX
9 | piBHaHb: Merox [layca, 3a Qopmynamu Kpamepa, | 4 2 2
MaTpPUYHHIA CTIOCIO.




4. EleMeHTH BEKTOPHOI ajredpu

7) Bektopu. [ii Hag BekTopamMu. BekTopHi mpocTOpH.
[Ipoekirist BekTOpa Ha Bich. ba3uc Ha mIoIyHI 1 B IPOCTOPI.
10 |Ilominm Bimgpi3ka B JaHOMYy BijHOIICHHI. Po3kiamaHHs
BekTOpa 3a Oaszucom. HampsiMHI KOCHMHYCH. YMOBH
KOJIIHEAPHOCTI 1 KOMIUIAHAPHOCTI BEKTOPIB.

8) Cxansipauii TOOYTOK BEKTOpiB, Horo BiaacTuBOCTi. Kyt
MDK BEKTOpaMu. Y MOBA MEPIICHIUKYISIPHOCTI BEKTOPIB.

11

9) BekropHuii i MimaHwWii JOOYTOK BEKTOpIB, iX BIac-
TUBOCTI.

12

5. AHAJIITUYHA TEOMETPIsA

17

10

5.1. Ilpeomem i memoou ananimuunoi zeomempii. Ilonamms
PIBHAHHA JIIHIT HA NIOWUHI MA 8 NPOCMOPI

10

10) 3aranpHe pIBHSAHHS MPSIMOI Ha IUIONIMHI Ta HOTO
OKpeMmi BUNIaAKU. P13H1 BUIU PIBHSAHB NPSAMOI HA TUIOLIUHI.
YMoOBa NEpHEHAMKYISIPHOCTI Ta MapaebHOCTI
NPSIMUX HA IUTOIIHHI.
B3aemHe po3MmillleHHs ABOX NPSIMUX Ha IUIOLIUHI.

13

11) Ilnomuua B mpocTopi. 3araibHe piBHAHHA. PiBHSIHHS
IUIOIMHU Yy BiApi3kax Ha ocax. Kyr Mk aBoma
IUIONIMHAMU B TIPOCTOPi. YMOBa MEPIECHIUKYISIPHOCTI Ta
napasieabHOCTI IUIOIMH. Bijactadp Bl TOYKHA 0
IO HHU.

14

12) Tlpsma B mpoctopi. Pi3Hi BuAM pIBHSHB MPsSMOi B
POCTOPI.

YMoOBa MEpHEeHAMKYISIPHOCTI Ta MapayelbHOCTI
IpsMUX Ha TUIONIUHI Ta B TpocTopi. B3aeMHe po3milieHHs
JIBOX TNPSAMUX Ha IUIOMIMHI Ta B mpocTopi. Bincrans Bix
TOYKHU JI0 MPsAMOI 1 Bix mpsimMoi Ao TuionuHu. Kyt mix
JBOMa TNPSIMUMHU Ha IUIOMIMHI Ta B mpoctopi. Kyr mix
PSIMOIO 1 TUTOITUHOIO.

15

5.2. IHlonammsa npo ninii Opy2020 nOpaOKy Ha NIOWUHIE

13) 3BarampHe PpIBHSAHHS JIiHIT JPyroro MopsaKy Ha

16 mommHi. Koso. Enine. I'imep6oma. ITapa6oira.

14) 3acTocyBaHHs BJIaCTUBOCTEH KPUBUX JPYrOro

17
MOPSIAKY A0 PO3B’SI3aHHS NPUKJIIAHUX 3a]1a4.

6. Cucremu JIHIAHUX HepiBHOCTeI Ta JiHiliHe
NMPOrpaMmyBaHHS




18

15) CucremMu JHIHHUX HEPIBHOCTEH, METOIN 1X
po3B’si3yBaHHsA. OCHOBHI 3aj1a4l 1 MMOHATTS JIIHIHHOTO
nporpamyBaHHs. TpaHcopTHa 3a/1a4a.

7.

JAundepennianbHe uncaeHHs PyHKIIT OHi€l 3MiHHOT

16

10

7.1.

@Dynukuia. I panuysa gynkyii. Ilpasuna oughepenuyiroeanns

19

16) I'panmns ¢yukmii. Teopemu mpo rpanuii (6e3
JTIOBEJICHHS ). OO0uncieHus rpaHUllb byHKITI.
HenepepHicTh PyHKITII.

20

17) Osnauenns noximgHoi. IlpaBmira nudepeHIilOBaHHS.
[ToxiiHI OCHOBHMX €JIeMEHTApHUX (PyHKIIH. O3HaYeHHS
mugpepenuiany  ¢ynkmii.  IlpaBunma  3HaXoKEHHS
mugepeHuiany. 3pOoCTaHHS Ta CHAaJaHHS  (PYHKIIH.
CrawioHapHi Ta KpUTHYHI TOUKU. ExcTpeMymu QyHKIII.

21

18) Jlpyra moxigHa. OmnykiaicTh, TOYKH IE€PETHHY,
acumnToT  rpadika  ¢yHkmii. 3araibHa ~— cxema
JOCITIIKEHHS Ta ToOynoBa rpadika QyHKITi.

HaiiGinpimie 1 HaliMeHmie 3HayeHHs QYHKIID Ha
BIJIPI3KY.

7.2.

OcCHO6HI nOHAMmMA ma 03HAYeHHA PYHKULI Dazambox
3MIHHUX

22

19) ®ynknii OaraThox 3MIHHMX. YacTHHHI MOXIJIHI.
Excrpemymu ¢yskiii aBox 3minHux. HeoOximHa ymoBa
ICHYBaHHS TOYOK EKCTpeMyMy GYHKII TBOX 3MIHHHUX.
JlocTaTHi yMOBHM ICHYBaHHSI TOYOK EKCTPEMyMY JIJIst
(GyHKINT 1BOX 3MIHHUX.

[ToBamit audepenmian. YacTHHHI TOXIJHI BHUIIUX
MOPSJIKIB.

23

20) HocnimkeHnHs GyHKIT ABOX 3MIHHUX HA CKCTPEMYM.
[IpaBwio BiAlIykaHHd HAWOUIBIIOTO 1 HAWUMEHIIOTO
3Ha4YeHb (PYHKIIII JBOX 3MIHHUX B OOMEXKEHIN 3aMKHEHI1N
00JacTi.

8. InTerpajibHe YHUCIEHHSA

17

10

8.1. Ilepsicna. Heeusnauenuit inmezpan. Ilonamms npo

nOOGIIIHUIL IHMezPal

10

24

| 21) Hepaicua. HeBusHauenuii interpan.




OCHOBHI METOM IHTETPYBaHHSI.

22) Buznauenwii interpan. @opmyna Herorona-JleibOHina.

25 | Meroau 3amMiHM 3MIHHOI Ta 1HTETPYBaHHS YaCTHUHAMU JIS 4 2 2
OO0YHCIIEHHS] BUBHAYEHOTO IHTerpaa.

26 | 23) IloHATTS PO MOABIMHUI IHTErpaJl. 3 2 1

8.2. Obuucnenna naowy izyp 3a 00nOM02010 BUZHAYEHO20 7 4 3

iHmezpana, nodBiliHO20 iHmezpana
24) 3acrtocyBaHHS ~ BU3HAUYECHUX  IHTETPAIIB  JUIA
27 | oOumcrenHsi 1ion] miockux ¢iryp. OOuucnenus mwiomr | 4 2 2
¢biryp 3a 10MOMOTOI0 MOJIBIMHOTO 1HTErpaa.
25) Po3B’s13yBaHHS MIPUKIIAIHAX 32129 32 JJOITOMOT OO

28 : 3 2 1
BH3HAYECHOTO IHTErpasa.

9. JIndepenuiajbHi piBHAHHSA 6 4 2

29 26) IudepentiianbHi piBHSIHHS MEPIIOro MOPSAKY. 3aqada 3 2 1

Kormi.

27) JudepeHmianpHi pIBHSHHA 3 BiJOKPEMIIIOBAHUMHU
30 |3mimammu. JliHiAHI Ta omHOpimHI audepeHmianbHi | 3 2 1
PIBHSIHHS IEPILIOTO MOPSJIKY.

Bceboro 3a kype 90 |54|36

IMoaiTuka TuCOUILIIHA

HapuanbHa npuciumuiina € 00OB’SI3KOBOIO JJIsi 3/100yBayi OCBITH CHEHIAIBHOCTI — «
@dinaHcu, OaHKIBCbKA CIpaBa Ta CTpaxyBaHHsS» . 37400yBady OCBITH 3000B’s3aHUI B
MMOBHOMY 00Cs31 OBOJIOJITH 3HAHHSMH, BMIHHSMH, NPAKTUYHUMH HaBUKAMHU 1
KOMIIETEHTHOCTSIMHM 3 TaHOI JUCIIAIUIIHH.

Jlist BUCOKOi €(eKTUBHOCTI HABYAJIBHOIO Mpolecy 3400yBady OCBITH 3000B’s3aHUN
BUKOHYBATH HACTYITHI TTpaBuJja:

- BIJIBIJIyBaTH JICKII1i, MPAKTUYHI 3aHATTS BIAMOBIIHO 10 PO3KIIAY;

- He 3aITi3HIOBATUCS Ha 3aHATTS,

- TOTPUMYBATUCh MPABUI BHYTPIIIHHOTO PO3MOPSIIKY KOJEIKY;

- HE PO3MOBJISTH ITiJT YacC 3aHSTh;

- BIAKIIFOYaTH MOOUIBHUH TenedoH,

- HE TIPOITYCKATH 3aHATTS 0€3 MOBAXHUX MPUYHUH;

- CBOE€YACHO 1 CTApaHHO BUKOHYBATH JOMAIITHI 3aBIaHHS;

- OyTH BBIWIMBUM 1 TOOPO3UUIMBUM JI0 OJHOTPYIHUKIB 1 BUKJIAayiB;

- OyTH IyHKTYaJIbHUM 1 000B'SI3KOBUM.



ITopsa0K OLiHIOBAHHSA Pe3YJIbTATIB HABYAHHSA

MeToau KOHTPOJIK: - YCHUM, MUCbMOBUM; TECTOBUU.

dopMu KOHTPOJIIO: - TOTOYHHI (CEMECTPOBa OIliHKA, 3aJIiK);

- NpOMizKHM# (KOHTPOJIBHI POOOTH);

- mincymkoBuii (3aik).

[Ti1cyMKOBUI KOHTPOJIb: 5 ceMeCTp — 3aliK.

[TincymKoBa OIlIHKA BUCTABIIAETHCS 32 pe3ybTaTaMu MOTOYHOTO, TPOMIKHOTO Ta
MiJCYMKOBOTO KOHTpOJt0. Ili yac MOTOYHOrO KOHTPOJIIO OINIHIOIOTHCS BIiAMOBIII
3100yBaya OCBITH Ha MPAKTUYHHUX 3aHATTAX Ta PE3yJIbTaTH CAMOCTIHHOI poOOTH

OrmiHtoBaHHS MOXeE BimOyBaTHUCA OYHO ab0 JUCTAHIIWHO (3 JOTPUMaHHSIM
aKaJeMi4HOi JOOpPOYECHOCTI), Yy CHHXPOHHOMY a00 aCHHXPOHHOMY PEXHMI.
BpaxoByeTbcs XapakTep BIAMOBiIEd Ha TOCTaBJeHI NHUTaHHS (YITKICTh,
JIAKOHIYHICTh,JIOT14YHICTh, TIOCTIAOBHICTh ) MiJ 4Yac MPOBEACHHUX 3aHATH K B OYHOMY
peXuMi, Tak 1 MiJ 4YaC HABYAHHS 13 BUKOPUCTAHHSM TEXHOJOTIH JIUCTAHUIAHOIO
HaBYaHHSI.

O1iHIOBaHHS HaBYAJIbHUX [IOCSATHEHb 3700yBayiB OCBITH 3IACHIOETHCS 3a
YOTUPUOATHHOIO MIKAJIOI0: «BIIMIHHOY, «JI00pE». «3aI0BIIILHOY. «HE3aJOBIIIHHOY

KoMmneTreHTHOCTI Ta MPOrpaMHi pe3yJIbTATH HABYAHHS
3K6.31aTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYAIISX.
3K7. 3naTHiCTh BUKOPUCTOBYBATH 1H(MOPMAIIiiiHI Ta KOMYHIKaIliIiiHI TEXHOJIOT1I.
3K8. 3nmatHiCTh mpaIoBaTi B KOMaH/II.
CK1. 3aaTHICTh pOo3B’si3yBaTH OCHOBHI THIH 3a7a4 NMpoQeCciiiHii IsITbHOCTI.
CK10. 3naTHicTh 3aCTOCOBYBATH METOAM CTAaTUCTUYHOI OOpOOKU MOCTITHUX JaHUX,
MOB’SI3aHUX 3 TEXHOJIOTTYHUMH Ta CEJEKUIMHUMH MPOLECaMU B arpOHOMII.
PHI1. 3actocoByBaty BCceOiuHI creliani3oBaHl €MMIpUYHI Ta TEOPETUYHI 3HAHHS IS
PO3B’s3aHHS IPAKTUYHUX CUTYAIlIH y cepi arpoHOMIi.
PH17. BmiTu npairoBat CaMOCTIHHO 1 B KOMaH/ 11, HECTU NMpodeciifHy BiMOBIIATBHICTh
3a pe3ysnbTaTh poOOTH, JOTPUMYBATUCS HOPM Ta CTaHAAPTIB MPOQECIHHOT €THKU s
JOCSITHEHHSI CIUIBHOI METH.
PH18. 3actocoByBaTi mMpaBOBI HOPMH, HOPMH 3 OXOpPOHM Tipali, Oe3neku
KUTTENSUTBHOCTI y PO eCiiHIf IsITBHOCTI.

PexoMeH10BaHa JiiTepaTypa AJisi BAUBYEHHS JUCHUILTIHU
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