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Mporpama HaB4YaNbHOI AUCUUNNIHN

1. Onic HaBYAJbLHOI AMCHUILTIHY, i MeTa, MpeIMeT BUBYAHHS Ta pe3y/JbTATH HABYAHHS

Mertoro ¢opmyBaHHS 0a30BUX 3HAHb ISl 3aCTOCYBaHHS MAaTEMaTHYHOTO amapaTy J0 3a1ad
MyOJIIYHOTO YINPaBIIHHS; BUBYCHHS CTYJICHTAMH OCHOBHHX METOMIB T AHAIITHYHOI TeoMeTpii i
MaTpPUYHOTO YHCIIECHHS, TOYATKOBUX MOHATH NU(EpeHIlialbHOrO Ta IHTETPATbHOTO YUCICHHS IS
BUKOPUCTAHHS 1HCTPYMEHTAPIIO X PO3JLTIB MATEMaTHKH B TOCIIPKEHHI €eKOHOMIYHUX 00 €KTIB 1
MIPOLIECiB, 33724 €JICKTPOHHOTO YPSIyBaHHS, aIMIHICTPATUBHOTO MEHEIKMEHTY.

IIpenmeToM OCBITHROTO KOMIIOHEHTY € OCHOBM MAaTEMATHYHUX 3HaHb, 3aBISKUA SKHM
dbopmyeTbcsi MaTeMaTHYHa KOMIIETEHTHICTh CTYJICHTIB, SIKa TPOSBISETHCS B YMNPABIIHCHKINA
MISUIBHOCTI,  3JATHICTIO  CaMOCTIHHO, BIIBHO  BOJOMITH  MIHIMAQJIBHUM  MAaTe€MaTHYHUM
IHCTpYMEHTapi€M Ta HAJaBaTH aJIeKBaTHY IHTEPIIPETAIlII0O OTPUMAHOTO MATEMAaTHIHOTO PE3yJIbTaTy,
MOJICTIIOBAaHHS ONTHUMI3AIIHUX 3aJad YIPaBIiHHSA, 3HAXOAUTH HECTAHIAPTHI DIMIEHHS B HOBUX
CUTYyaIlisX, YMIHHSAM MaTEMaTUYHUMHU METOJaMH CIIPOTHO3YBATH Ta OIIHUTH XapaKTep 1 X1/ 3MiH y
nporeci aJMiHICTPATUBHOTO YIIPABIIiHHS.

IIporpamMHi KOMIIETEHTHOCTI:

(3K1)?! 3naTHiCTH CaMOCTIHHO HABYATHCS Ta OBOJIOIBATH CYYaCHUMH 3HAHHSAMH.

(3K9) 3naTHicTh 10 momyKy oOpoOKH Ta aHamizy iH(opMarii i3 pi3HUX HKepel.

IIporpamHi pe3yJibTaTH HABYAHHSA:

(11) Ywmitu 3pilicHIOBaTH TOIIYK Ta Yy3arajdbHEHHS iHdopmauii, poOMTH BHUCHOBKH 1
dhopmyBaTH peKOMEHAAIIIT B MeXaX MisUIbHOCTI ITyOJIIYHOTO yIPaBIIiHHS Ta aIMiHICTPYBaHHS.

(16) BukopucToByBaTH JaHi CTAaTUCTHYHOI 3BITHOCTI, OOJIIKY Ta CIEIiaTbHUX JOCTIKEHD Y
npodeciiHIN TiSTLHOCTI.

Takoxx pe3ynpTaTaMy HaBUAHHS € YMiHHS 3IHCHIOBATH TOIIYK Ta y3arajlbHEHHS YHUCIOBOI
iHopmartiii, poOUTH BHUCHOBKM 1 (HOpPMYJIIOBAaTH PEKOMEHJallli B MeXaX CBOEI KOMIIETEHIII],
MEPEBOIUTH HEYHUCIIOBY 1HPOPMALIiIO y YUCIIOBY, YMIHHS BAKOPUCTOBYBATH MaTeMaTHuHi, 30Kpema,
rpadgiuHi, METOIM aHaJi3y Ta OI[IHIOBaHHS IpOrpaM CTaJOr0 PO3BHUTKY; YMIHHS BHKOHYBAaTH
anreOpaiyHi mii Hag MaTpUISAMHU, OOYHCIIOBATH BH3HAYHUKH, JOCTIKYBAaTH Ta PO3B'SA3yBaTd
CHUCTEMHU JHIHHUX PIBHSIHB;, HA OCHOBI MATPUYHOTO YHCJICHHS OCBOITH MOJEIb MIXKIaly3eBOTO
OasaHCy; OBOJIOJIITH a3aMH BEKTOPHOT'O YHMCIICHHS; HABUUTUCH JOCIIPKYBATH BIACTUBOCTI MIPSIMHIX
Ta TUIOIINH, KPUBHUX JPYTOTr0 MOPSIKY; YMITH OOUMCIIOBATH TPAHMII MTOCTIIOBHOCTEH Ta (DYHKIIIH;
OBOJIOJIITH €IEMEHTAPHUMHU METOJaMH OOYMCIICHHS TOXITHUX; OBOJOJITH METOAAMH JOCITIIKEHHS
GbyHKIIH 3a momomMoror IU(EpPeHIIaTbHOTO YHWCJICHHS; OBOJOJITA METOJaMU OOYHMCIICHHS
HEO3HAYCHMX 1HTErpalliB; BUKOPUCTOBYBATUMYTh METO/IM aHAJI3y Ta OLIHIOBAHHS MPOTPaM CTaJIOrO
PO3BHTKY 3a JOIIOMOTOI0 €JIEMEHTApPHUX MaTEMaTHYHUX MOJIeNeH (3a1a4di Ha eKCTpeMyM (DyHKITi1).

CtyneHTH 3MOXYThb Ha OCHOBI OTpuUMaHoOi iH¢popMalii BHOCHTH NPOMO3HUIIT 010
onTHMI3amii AISUTBHOCTI oOpranizamii (mapo3airy); 3aco0aMu JOCTYIMHHUX TMAKETIB MPHUKIATHUX
MporpaM po3B’s3yBaTH psA OOYHMCIIOBANBHUX 3a7ad, y TOMY YHCIHL: Jii HaJ MaTPHIIMH,
pPO3B’sI3yBaHHS CUCTEM JIIHIMHUX PIBHSHB, MOOym0Ba rpadikiB (GyHKIIIH, HABYUTUCH TPAIIOBATH 13
PI3HUMH MaTeMaTUYHUMU (POPMYIIAMHU TaKOX 32 JOIIOMOTOI0 TIEBHUX JIOTIYHUX OTEpallii.

2. IlpepekBi3UTH Ta NOCTPEKBI3UTH JMCHHUILIIHA (Mice B CTPYKTYPHO-JIOTi4YHIil cxeMi

HABYAHHS 32 BiINMOBiIHOI0 OCBITHLOI MPOrPaMoIo)

JINCIMIUTIHA BHBYAETHCS y TEPLUIOMY CEMECTpi, TOMY MPEPEeKBI3UTOM € KypcC IIKiIIbHOI
MaTeMaTUKU. 3aCBOEHHS NUCIUIUIIHK € HEMOXIWBUM 0€3 TIPYHTOBHUX 3HaHb €JIEMEHTapHOi
MaTeMaTUKU B MEXax IIKUIBHOI IPOrpamMu. 3a CTpyKTYpPHO-JIOTTYHOIO CXEMOIO MiATOTOBKH (paxiBLs
JlaHa HaBYallbHA JWCHUIUIIHA TICHO TOB’s3aHa 3 mucnuIutiHolo «Teopiss HMoOBipHOCTEH Ta

! y OyXKax ITiclIsi HOMepY MoJjaHo MH(p KOMIETEHTHOCTI UM pe3yIbTaTy HaB4aHHs 3rigHo 3 OIIII.



MaTeMaTHUYHA CTaTUCTUKa», «KiOepHeTuka Ta CUCTEeMHHI aHami3». Takox ciif BpaxyBaTH, IIO
BUBYCHHS OCHOB MAaTEMAaTHUKU CIPUSTHME PO3BUHEHHIO CIEI[IaIbHUX KOMIIETEHTHOCTEH y Traiy3i
pPO3pOOKM TaKTHUYHUX Ta OMNEPATUBHUX IUIAHIB YMPaBIIHCHKOI MiSTIBHOCTI, 3JATHOCTI [0
JIOCJTITHAIIPKOT Ta TOIIYKOBOI [ISIIBHOCTI  MeTofamMu Au(epeHIiaJbHOTO YHCICHHS y cdepi
myOIiYHOrO YHpaBIiHHS Ta aAMiHICTpyBaHHA. be3 0a30BUX 3HaHb 3 OCHOB MAaTEMAaTHKH TaKOX €
HEMOYXJTMBUM TIOBHOIIIHHE 3aCBOEHHS AUCIUILTIHU “MoOJenfoBaHHs Ta IPOTHO3yBaHHS MOJENICH Ta
cucreM”.

3. 3MicT HaBYAJBLHOI AMCIUILIIHA

1. OcHoBH niHIHHOT anreOpy: MaTpHUYHE YHCIICHHS, CHCTEMH JIIHIHHUX PiBHSHb.

2. BekropHuil aHami3 Ta OCHOBM AHATITUYHOI T€OMETpii: Mpsma, IUIOMMHA Ta KPHUBI 2
MOPSAKY.

3. UncrneHHs: HeCKiIHYeHHO-MaUX BennurH. [lepina ta qpyra BaIJIMBi TpaHUIll, TOPIBHIHHS
HECKIHYEHHO-MaJIUX Ta BEJIMKUX BEIMYHMH. [ paHNYHI MOKa3HUKU B EKOHOMIYHHX 3a/1a4ax.

4. OcHoBH au(epeHIiaTbHOTO YHCICHHS: O3HAYEHHS MOXiAHOI, (i3WdYHa, TeOMETPUYHA Ta
€KOHOMIYHA 1HTepHpeTallisi, pi3Hi METOU OOYUCICHHS MOXITHUX BiJ HaWOUIbII BIZOMUX (DYHKIIIMH,
MOXiAHI BUMMX mOpAnKiB. JlocmimpkeHHs Ta moOyzoBa TpadikiB (QyHKOIH MeTogaMu
IuQepeHiaIbHOro YUCIeHHs. 3aCTOCYBaHHS B EKOHOMIYHHX 3ajjayax: MHOHATTS €JNaCTUYHOCTI
GyHKII{, aHaJi3 TOMUTY Ta MPOMO3HIIi 32 JOMOMOTOI0 €JTaCTUYHOCTI.

5. EnemenTu iHTerpaibHOro uyncieHHs. O3HaueHHs, OCHOBHI IMOHSATTS Ta METOU OOUYUCIIEHb
CaMHX MPOCTUX HEBHU3HAUCHHUX Ta BU3HAYCHUX IHTETPAJIiB, IX 3aCTOCYBAHHS /IO 3a/1a4 TeOMETPIi.

4. HaBuaJbHi MaTepiaju Ta pecypcu
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tpasHsa 2019 p. C. 202-205. URL:
http://www.dgma.donetsk.ua/docs/konf/2019/vm/konf2019matem25.05_1.pdf (nara 3BepHeHHs
18.05.2024).

11. 3aBmanHs 3 BUIIOI MaTEMATHKU JJIs1 pO3paXyHKOBUX POOIT Ta MOAYIBHUX KOHTPOJIBHUX pOOIT
11 CTyAEHTIB I-ro Kypcy TexHiuHuX cnemianbHocTei / yki. CenesnpoBa H.I1., Ky3sma O.B. Ta
iH. Kuis : HTYY "KII", I "Omera-JI", 2007. 55 c.

Indopmaniiini pecypeu

1. https://ela.kpi.ua/handle/123456789/42310

2. http://login.kpi.ua/

3. http://kmf.kpi.ua/

4. http://eqworld.ipmnet.ru/

5. http://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=2560.

6. EnextponHuii kaTanor HaykoBo-TexHiuHOi 6i6miorekn HTYY «KIII». URL:

http://library kpi.ua:8991/F/8V7A4NSCQ668NADB87TUH4HRX31QT5SQRSDNNKOFLV
BFITQI1LTN-00998?func=full-set-set&set number=754749&set_entry=000025&format=999

HaBuyajabHUi KOHTEHT
5. MeToauKa ONAaHYBAHHS HABYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)

Mertoanka BUKIAaJaHHS AAHOTO KypCy TOJSTae y TPAaTUIiHHOMY NPOYUTAHHI JIEKIiH Ta
MIPOBE/ICHH] MPAKTUYHKUX 3aHATH (32 00CTaBUHAMM, OHJIaliH) Ha SIKUX YaCTKOBO BHMKJIAJay MOSICHIOE
METOAM PO3B'SI3yBaHHS 3a7ad Ta CTYACHTH PO3B'S3YyIOTh 3a7adl Ha Ol 1 TMOSCHIOIOTH Xif
po3B's13aHHs. 3ajadi 3 BEJIUKUM OOCSTOM OOYHMCIEHb BUHOCATHCS HAa KOMI'IOTEPHHM MPAaKTUKYM.
[IpotsiroMm HaB4YaHHS CTyJEHTaM IMPOINOHYIOThCS JOMAIlHI 3aBIaHHS 13 30IpHUKIB 3aJad.
Haiicknannimi 3agaui po30uparoTbcs Ha NMPAKTHUHUX 3aHATTIX. 3aBAAHHSAMHU JUIsL CaMOCTIHHOI
po0oTH € 3a7a49i PO3paxyHKOBOT poOOTH, BUKOHAHHS 3aBIaHb B Excel.

BuKkopuCTOBYIOTBCSI pi3HI METOJM HaBYaHHSA, a caMme: 3a JDKepesoM 3100yBaHHS 3HaHb
(croBecHI, HAO4YHI, MPAKTUYHI), 3a CIIOCOOAMH OpraHi3amii HaBYaIbHOI JisSIBHOCTI CTYJCHTIB
(Meronu 3100yBaHHS HOBUX 3HaHb, METOAM (POPMYBaHHS yMiHb Ta HABHUUYOK 1 3aCTOCYBaHHS 3HAHb
Ha MPaKTULl, METOAU TEPEBIPKUM I OI[IHIOBaHHS 3HaHb, YMIHb Ta HAaBHUYOK). 3a XapaKTepoM
HABYAJIbHO-MI3HABAIBHOI JISUTBHOCTI CTYACHTIB: MOSCHIOBAILHO-UTIOCTPATUBHUMN (PO3IOBIII JISKIIis,
MOSICHEHHS; po00Ta 3 MAPYYHUKOM 1 JEMOHCTpAIIii Ta iH.); penpOAYKTUBHUM (BiITBOPCHHS 3HAHB 1
croco0iB fiil, ASTbHICTB 32 AITOPUTMOM, IPOTPAMOI0); TPOOIEMHHM BUKIIA/T; YaCTKOBO-TIOITYKOBUM
(eBpucTHYHA Oecifa); TOCTITHUIIBKUI METO/ Ta 1H.


http://www.dgma.donetsk.ua/docs/konf/2019/vm/konf2019matem25.05_1.pdf
https://ela.kpi.ua/handle/123456789/42310
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JlexuiliHi Ta MPAKTUYHI 3aHATTS UIsl CTYACHTIB MalOTh BUCBITIUTH KIIIOUOBI aCIEKTH
JTUCIUTLIIHYI, p0o310paTH OKpeMi, HalO1IbIT 3HAYYII 11 TeMH, JOTIOMOTTH CTYICHTY 30PI€HTYBATHCS B
00cs131 Ta 3MICTI HABYAIBHOTO MaTepiaiy, SKHii BHHOCUTHCS Ha 3aJTiK.

3aBaaHHs Ta METOAMYHI PEKOMEH/IAII] 10 BUKOHAHHS MTPaKTUYHUX poOiT, mutaHHsA 70 MKP,
CEeMECTPOBOr0 KOHTPOJIIO Ta iHIN Marepiaau myomikyroTbes y Googleclassroom Ta cucremi
«EneKTpoHHUIT KaMITyCy» Ta IEPECHIIAIOTHCS Ha TPYIIOBY TIOINTY.

OpiCHTOBHi IJIAaHHU .]'IeKlIiﬁHHX Ta TIPAKTHYHHUX 3aHATH HaBe}leHi Huxkde. Temu

JIEKIITHUX 3aHATH MOBHICTIO BiANOBIIAI0TH NPAKTUYHUM 3aHATTAM.



Ha3Ba temu Jiek1iii Ta mepesnik OCHOBHUX MUTaHb
(mepemik  AUAAKTHYHUX 3aco0iB, TOCWIAHHA Ha
mitepatypy Ta 3aBaanHs Ha CPC)

KinekicTs
JIEKIIAHAX
TOJINH

KinbkicTh
FOAWH IS
MPAKTUIHHUX
3aHATH

Camocriit
Ha poOoTa

1. Buznaynuky Ta Marpuii. BusHauHuku, ix
BJIACTUBOCTI, CHUCTEMHM JIIHIHHUX piBHSAHb. Dopmynn
Kpamepa. Bumu wmatpuns, nii 3 Humu. ObGepHeHa
MaTpulIlst, panr Matpuii. Meron ["aycca po3B'si3yBaHHs
CJIAP, marpuyHuii MeTon. 3acTOCyBaHHS JiHIHHOT
anreOpu B 3a71a4aX €KOHOMIKH: CXeMa MIXKIaly3eBOro
Oamancy. BukopuctaHHs MaTpHUYHHUX PO3PaxyHKIB B
nyOIiYHOMY yNpaBIliHHI Ta aAMIHICTPYBaHHI.

3amanus Ha CPC: ompaimroBaTd Marepiai
JeKIi Ta po3i0paTtu MoJeNb MiXKranay3eBoro OanaHcy
JleonTneBa.

Juoaxkmuuni 3acoou: [1,3,4,6,10,11]

3asoanus na CPC: 3aoaui [1,5,10,11]

2. Enemenmu ananimuyunoi zeomempii
Bexropu, onepauii Hag BekTopamu. [[oOyTku
BEKTOpiB, 1X BIIACTHBOCTI. 3aCTOCYBaHHS BEKTOPIB Y
nyOaiYHOMY YIpaBIiHHI Ta aAMIHICTPYBaHHI.
3asoanns na CPC: 3aoaui [1,3,4]
Juoaxkmuuni 3acoou: [1,3,5,6/

10

3. Ilnomuua Ta mpsima. [Inomuna, pi3Hi BUIU
PIBHSIHHS TUIOIIMHHU, TIPSIMa Ha TUIOMIMHI 1 Y IPOCTOPI,
pi3Hi Buau ii piBHAHB. BifcTaHi Ta KyTH MiX IPSIMUMH
Ta IJIOLUIMHAMH.

3asoanns na CPC: 3aodaui [1,3,4,5]

Jluoaxkmuuni 3acoou: [1,3,5,6/

10

4. KpuBi 2-ro mopsiiKy: KoJo, eJirc, napabdouna,
rinepbona, iX KaHOHIYHI pIBHSIHHS, BJIACTHUBOCTI.
3acTocyBaHHS KPHBHX APYroro MOPSIKY B ITyOJidHIN
Ta aJIMiHICTPATUBHIHN AiSTBHOCTI.

3asoanns na CPC: 3aoaui [1,3,4,5,]

Juoaxkmuuni 3acoou: [1,3,5,6]

10

5. UYwmcaoBi mocaiIoBHOCTI,
[IOCJIIIOBHOCTI. BiactuBocrti 3015KHUX
mocaigoBHocTe. HeckiHueHHO Majai Ta  BEJHKI
MOCIIOBHOCTI. BUKOpHCTaHHA MOCTIIOBHOCTEH 1
I'PaHUIIb B nyOai4HOMY yTpaBIIiHHI Ta
aZMIHICTpyBaHHI.

3asoanns na CPC: 3aoaui [1,3,4,5]

Juoaxkmuuni 3acoou: [1,3,5,7]

rpaHuLst

6. ®ynkuii, ocHoBHI THIM QyHKIIH. ['pannis
bysakuii, npii 3 rpaHunaMu. BaxnuBi - rpaHwii.
Henepepsuictes ¢ynkmii. Jlii Hag HemepepBHUMHU
¢byskmismu.  Touku  po3puBy  PyHkmii Ta o iX
KI1acuQikaris

3asoanus na CPC: 3aoaui [1,2,5,8,10]

Jluoakmuuni 3acoou: [1,5,8]




7. Hoxiana, ii reoMeTpuYHUN 3MiCT, TaOTUIISA 2 2 2
MMOX1THUX. TToxigua CKJIaJeHO], o0epHeHOT,.
Judepenuian ¢yHkuii, #oro reoMeTpuuHUN 3MICT.
Hudepenmian cymu, 100yTKy, 4YacTKH (YHKIIIH.
[Moximui Bummx mopsakiB. OCHOBHI — TeopemMH
nudepenmianbHoro uucieHHsa. [lpaswno Jlomitamns.
3acToCcyBaHHs MOX1AHOT B myOuTiyHii Ta
aJAMIHICTPATUBHIN ISUTEHOCTI.

3asoanus na CPC: 3aoaui [1,2,5,8]

Juoaxkmuuni 3acoou: [1,5,8]

8. IloBHe nocaigkenHs GpyHkuii Ta nodynosa 2 2 2
rpadiky ¢ynkuii. 3poctanHs Ta cnagaHHsa (QYHKITIH,
ekctpemyM ¢yHkuii. HaiiGinpme Ta HaliMeHIe
3HaueHHs (QYyHKIIT Ha BiapizKy. OmykmicTs GyHKIIIT,
TOYKM TEperuHy, acuMmnToTh rpadika (yHKII].
3aranpHa cxema JOCHiDKEeHHs (QYHKIT Ta ToOya0BH il
rpadiky. Buxopucranns ¢yHkmiii Tta rpadikis B
myOJIIYHOMY YIIpaBJIiHHI Ta aAMIHICTpYBaHHI.

3asoanus na CPC: 3aoaui [1,2,7,8]

Juoaxkmuuni 3acoou: [1,7,8]

9. HeBusnauenuii inTerpan. IlepsicHa 4 2 1
¢GbyHKIT Ta HEBU3HAUEHUH IHTErpai, iX BIIACTUBOCTI.
[HTerpyBaHHs ~ YacTMHaMW  Ta  IiJCTaHOBKOIO.
InTerpyBanHa  parioHadbHUX  Jpo0iB;  QYHKIIH,
pamioHaJFHUX  BIJHOCHO CHHyca Ta KOCHHYCA;
IHTEeTpYBaHHS JCSKUX 1ppallioOHaTLHOCTEH.

3asoanus na CPC: 3aoaui [1,2,7,8]

Juoaxkmuuni 3acoou: [1,7,8]

10. Bwusnavenmii iHTerpan. HesnacHi 4 2 1
inTerpanu I ta II poay. 3acTocyBaHHS IHTETrpalbHOIO
YHUCJIEHHS J0 3a]1a4 F€OMETPii Ta EKOHOMIKH.

3asoanus na CPC: 3aoaui [1,2,7,8]

Jluoakmuuni 3acoou: [1,7,8]

BukoHaHHS pO3paxyHKOBOI podoTH 2 10
Buxonannsas MKP 2 4
3aaik 2 6
Bcroro roaua 18 18 66

Opi€HTOBHI IVIAHU 3aHATH 3 KOMII'IOTEPHOI0 MPAKTHKYMY /Jisl AeHHOI (hopmu

HaBYAHHS HaBeJeHi HUKUe

Komn'torepHuii NMpakTUKyM MPOBOIUTHCS 32 MPUHIMUIIOM "30ipHHMKa perentiB”, sKi 4yacTo
3aCTOCOBYIOThCSI Ha TIPAKTHIl 1 JOCTaTHBO MPOCTO PEATI3YIOThCS B EIEKTPOHHUX TaOJHUIISX.
[IpakTHKyM Ma€ HaAaTH NPAKTUYHI HABUYKH poOoTu kopuctyBaua [IEOM, HeoOXiaHI B OAAmbIIiN
nipodeciiiHiii poOOTi CTYICHTIB.

Ha 3aHATTSX 3 KOMIT' FOTEPHOTO MPAKTUKYMY B IAHOMY KypCi 3aCTOCOBYETHCS OJTHA
3 HAUTPOCTIIHKX 1 3arajIbHOBXKHUBAHUX MPOTPaM JUIsl pOOOTH 3 €ICKTPOHHUMHU TAOIUIIMU
— Excel, sixa npugaTHa jyist po3B’si3yBaHHS 3a/1a4 3 BUIIOI MATEMAaTUKH.



L{# mporpama € JOCTaTHHO MPOCTOIO B 3aCTOCYBAHHAX Ta HAUOUIBII MOMIUPEHOIO Ha
npaktuii. BoHa [03BoNisi€ BUKOHYBATH YHCENIbHI OOYMCIIEHHS Ta Ma€ 3pyYHUH
MaTeMaTUKO-OpieHTOBaHWK iHTepdelic. BoHa He TITBKH JO3BOJISIE  TOJICTIIHUTH
PO3B'sI3yBaHHS CKJIaJHUX MaTeMaTUYHHX 3aJ1a4, a 1 3HIMA€ MEeBHUI NCUXOJIOTTYHUIA Oap'ep
y BUBUEHHI MaTeMaTUYHUX METOJIB, 1 B MOJAIBIIOMY JI03BOJISIE TIEPEUTH IO PeaTbHOTO
MO/ICTIOBaHHSI €KOHOMIKO-yTIPABIIHCHKIX CHCTEM.

OCHOBHMMHU 3aBJaHHSIMH KOMIT FOTEPHOTO MPAKTUKYMY €:

* HaBWYKU poboTH 3acobamu MS Excel nis MareMaTHIHUX 0OYHCIICHD 3 00pOOKH

BEIIMKHUX OOCSATIB JaHUX;

* 3aCTOCyBaHHs MaTeMaTHYHUX (HopmMyI 1 0OpOOKM ATBOBUMIPHHX MAacHUBIB TaHUX

(TOOTO 114 MPOBEACHHS ONEPaLliii MATPUYHOTO YUCIICHHS);

* HaOyTTd HaBUYOK 3 MOOY0BH rpadikiB GyHKIIN B AEKAPTOBIH Ta MOIAPHIN

CHCTEMax KOOpPJIMHAT;

* omaHyBaHHS po0oTH 3 joriunumMu QyHkmisimu Excel.

No . Kinbkicth
o/ Hazsa nabopatopuoi pobotu S

1 Pob6ora 3 matematnuaumu dhopmynamu B Excel 4

2 Hii wan wmatpunsMu. Po3B’s3yBaHHA CHCTEM JIIHIMHHUX 4
PiBHSIHb MAaTPUYHUM METOAOM.

3 Mixrany3eBuii 6asanc. Mojens JIeoHThEBA. 4

4 [TobynoBa rpadikiB ¢yHkiiii 3acobamu Excel, noriuni 4
GbyHKIII.

5 Enactuunicts ¢yHKUii. AHami3 HOMUTY Ta MPOMO3MIIL 2
PHHKY 32 JJOIOMOTO0 €J1aCTUYHOCTI.

Bceworo rogun 18

6. CamocriiiHa po6oTa cTyeHTa

[TuTaHHS 10 CaMOCTIHHOTO OTpAIfOBaHHS 3a3HAaueH] B 3aBJJaHHAX JIO IPAKTUYHUX 3aHSTH Ta
OTOJIOIIYIOTHCS Ha JICKIISAX, TAKOXK MEPECHIIAIOTHCS Y BUTIIAI CTIOBIIIIEHb HAa TPYTOBY MOMITY. TeMu:
«Mixrany3eBuii O6aslanc Ta Mojaenb JleoHTheBa», «EmactuuHicTh GyHKIIDY, «AHAII3 TMOMUTY Ta
MPOMNO3ULIi PUHKY 3a JIOTIOMOTOI0 €JIaCTHYHOCTI», «BekTtopHa anreOpa, IIomuHa, HpsMa, KpUBi
JIPYToro TOPSAJIKY» BHUHOCSATBCS HAa CAaMOCTIMHE OIpaltoBaHHSA. TakoX J0 CaMOCTIHHOI poOOTH
CTYJICHTA BIIHOCSTHCS TIOTOYHI 3aBJIaHHS JJIsl JOMAITHIX poOiT Ta 3aBnanHs PP.

IosiTnKa Ta KOHTPOJIL
7. HoaiTHKa HABYAJIbHOI JUCHUILIIHUA (OCBITHHOI0 KOMIIOHEHTA)

. NpaBuja BiABiIyBaHHSl 3aHATHL (K JEKIi, TaKk 1 MNPAKTUYHHUX/3aHATH 3
KOMII'IOTEPHOT0 PAKTUKYMY);

BIJIBIAYBaHHS JICKIIH, IPAKTUYHUX 3aHATH, 3aHATH 3 KOMIT IOTEPHOTO MPAKTHKYMY a TaKOXK
BIZICYTHICTh Ha HMX, HE OLiHIO€ThCS. OJHAK, CTy/leHTaM PEKOMEHIYETbCS BiJIBIYBAaTH 3aHATTA,
OCKUIbKM Ha HUX BUKJIAJA€THCSA TEOPETUYHHUI MaTepiall Ta pO3BUBAIOTHCS HABUUYKH, HEOOX1IHI AJIs
BUKOHAHHS CEMECTPOBOIO 1HIMBIAyalbHOro 3aBJaHHs. CuCTeMa OLIHIOBAaHHS OpI€HTOBaHa Ha
OTpuMaHHS OaiiB 32 aKTUBHICTH CTYJIEHTA, a TaKO)X BUKOHAHHS 3aBJaHb, SIKI 3[aTHI PO3BHHYTH



NPaKTUYHI YMIHHS Ta HaBUYKU. 3a TMPOIYCKH 3aHATH CJiJl BUKOHYBAaTH Ta 3aXMINAaTH JOJATKOBI
3aBJaHHS, 3T1HO NPOITYIEHUX TEM.

. NMPaBUJIa MOBEIIHKU HA 3aHATTAX:

aKTUBHICTh CTY/ICHTA HA 3aHSATTI O3HA4Ya€ PO3B'I3yBaHHS Ta 3a/1a4 Ta BIAMOBI/I HA TECOPETHUHI
MTUTAHHS;

TiJ] 9ac 3aHATTS 00O0B'SI3KOBO MAIOTh OYTH BIAKITIOUEHI TeneoHu Ta OyIb-sKi 1HII TaKETH;

3axuct PP Ta 3aBmaHp KOMI'IOTEPHOTO MPAKTHKYMY BiIOyBAa€ThCS MICHS TPEACTABICHHS
BIJINIOBITHUX POOIT Y MUCHMOBOMY/EIEKTPOHHOMY BUTJISAL. 3aXUCT poOIT BKIIOYA€E y ceOe MUTaHHS
TEOPETHYHOTO XapaKTePy, 3T1THO TeMl poOOTH;

KOHTPOJIbHA, PO3paxyHKOBa pOOOTH, 3aBAaHHS 3 KOMI'IOTEPHOTO MPAKTUKYMYy, SKi
MOAAIOTHCA Ha TEPEBIPKY 3 MOPYIICHHSAM TEPMiHY BHKOHAHHS, OIIHIOIOTHCS 13 BPaxXyBaHHSIM
mrpapHux OamiB.

3a0X04YyBaJibHI 0ajl HAJAIOTHCA 3a MIATOTOBKY JOTOBIAI Ha KOH(MEPEHIIi0, HAaUCaHH] il
KEepiBHUIITBOM BHKJIaJaya HaAyKOBOI poOOTH, pO3B'I3yBaHHA 33a]a4 MiABUIICHOT CKJIAHOCTI;

nepeadavyeHo TepecKIagaHHs MOAYJIbHUX KOHTPOJBHUX pOOIT (HE OLibIIe ABOX pas).
OO00B'13K0BO CJ1i/1 BUKOHATH poOOTY HaJ momMuiakamu B PP, sikio Taki momuiiku Oyzae JOmyIieHo

poOOTH BHUKOHAaHI HE CAMOCTIHO, YM 3a JOMOMOTOK OHJIAWH-KaJIBKYJISITOpa, HE
3apaxoOBYIOThCS.

8. Buau KOHTPOJIIO Ta pEHTHHIOBA CHCTeMAa OLiHIOBaHHSA pe3yabTaTiB HaB4aHHs (PCO)

[ToTouHMIT KOHTPOJIB: BIAMOBII HA MPAKTUYHUX 3aHATTAX, eKcnpec-onuTyBanHs, MKP.

KanenmapHuii KOHTPOJIb: TIPOBOJAUTHCS JBiUl HA CEMECTP SIK MOHITOPHUHT MMOTOYHOTO CTaHy
BUKOHAHHS BUMOT cuiadycy.

CemecTpoBH KOHTPOJIb: 3aJliK.

PeliTunrosa cucremMa oniHIOBaHHS

i\j : KonTponbHwmii 3aXi/ OLIHIOBAHHS % ?;;OBHIZ Kinpkicts Bcroro

I

1. | AKTUBHICTb Ha MPAKTHYHUX 3aHATTSIX 27 3 9 27

2. | MKP (yactuna 1) 13 13 1 13

3. | Bukonanus ta 3axuct PP 20 20 1 20

4 BuxoHaHHS Ta 3aXUCT 3aBJaHb KOMII 1oTepHOro | 20 4 5 20

IPAKTUKYMY

5. | MKP (uacrtuna 2) 20 20 1 20

Bceworo 100

KpuTepii oIiHIOBaHHS KOKHOTO 3aXOAy PO3MIIIYIOThCS B Kammyci Ta/ab0o OroiomyroTbes
nepes; KOHTPOJIILHUM 3aX0JI0M, CIIOBIIIAIOTHCS HAa TPYTIOBY MOIITY.

3aikoBa KOHTPOJIbHA po0OTa CKIIaJaeThes 3 4 MUTaHb. 25 6aiiB - BaroBuit 0an 1 nuTaHHs.

25 OamiB — IOBHA, YiTKa, BHKJAJeHAa B IIEBHIH JIOTYHIA ITOCIIJZOBHOCTI BIONOBIOL Ha
MOCTaBJICHE MMUTAHHS, 1110 CBITYUTH MPO TIHMOOKE PO3YMiHHS CyTi MUTAHHS, O3HAOMIICHHS CTYICHTa
HE JIMIIIE 3 MaTepiajioM JIeKIiH, aje i 3 MAPYYHHUKOM Ta JI0AATKOBOIO JITEPATYPOIO; BUCIOBICHHS




CTYZACHTOM BJACHOI MO3MILIi MO0 AUCKYCIMHUX MpoOieM, SKIIO Taki MOPYLIYIOThCS Y MHUTaHHI;
CTYJICHT JIEMOHCTPY€ TIOBH1 ¥ MIIIHI 3HAaHHS HABYAJILHOTO MaTepiaiy.

24-19 6amiB — He 30BCIM ITIOBHA 200 HE JOCTATHHO YiTKA BIAIIOBIAb HA BC1 ITIOCTABJICH] IMTAaHHS,
IO CBIAYUTH MPO TMPABHIbHE PO3YMIHHS CYTi NMUTAHHS, O3HAWOMIICHHS CTYyJIEHTa 3 MarepiajioM
JICKITIN Ta MiIPyIHUKA; HE3HAYHI HETOYHOCTI Y BIATIOBIISAX.

18-15 GaniB — moOBepXxoBe O3HAMOMIICHHS CTYJCHTA 3 HABYAJILHUM MaTepiaioM abo 3HaYHi
MOXUOKHU y BIATIOBIIAX.

0 OaiB — HE3aCBOEHHS TEM.

MaxkcumanbHa cyma 6aniB ckiamae 100.

OOOB’S3KOBI  YMOBH JIOIYCKY N0 3ajiky (JeHHA
dbopMa HaBYAHHSI)

Kpurepiit

1 Peiitunr He menme 36 6amiB
2 MKP He menmre 14 6aiB
3 Bukonanns ta 3axuct PP He menme 12 6anis
4 BukoHanHs ~ Ta  3axMCT  3aBIaHb He menme 10 6anis

KOMII’FOTEPHOT'0 MPAKTUKYMY

3aoxouyBauabHi Ta mTpadHi 6aamn

HamnncanHs Te3 3a TeMaTUKOIO HaBYaIbHOL ,Z[I/ICI_II/IHJ'IiHI/I

10 0aniB

Hanmcannss crarri abo ydwacth y MDKHApOIHUX,
BCEYKpaTHChKUX Ta/ab0 IHIIMX 3axoJaXx YW KOHKypcax (3a

TEMaTUKOK HaBYAJIbHOI TUCIUILIIHU)

20 OaitiB

Bukonanns ta 3axuct PP i3 mopymenusm tepminis (6e3

MMOBAXHUX MPUYNH)

(—1) 6a; 3a KOXHUINI
IeHb 3aTPUMKU

Tabnuis BIAMOBITHOCTI PEUTHHTOBUX OAlliB OI[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

KinpkicTs Oanis Origka
100-95 BinmingaO
94-85 Jyxe nobpe
84-75 Hobpe

74-65 3a10BUILHO
64-60 JloctaTHbO
Menme 60 HezanoBinsHO
He BuKOHaHI YMOBH JOIYCKY He nonymeno

9. lonaTkoBa iHopManisi 3 TUCHMILTIHUA (OCBITHHOI0 KOMIIOHEHTA)

Oco0mBOCTI OHJIAHH HABYAHHSA:

yC1 3aHATTSA 3 AUCIUIUTIHY 3aIUCYIOTHCS 1 YCIM CTYIEHTaM HaIa€ThCsI TOCTYII /IO IIMX 3aIUCIB.
3ansaTTs npoBoasaTbes B ZOOM. IlocunaHHsa Ha I 3aHATTS HAJalOThCA CTYJICHTaM Ha IOYaTKy
cemectpy. KoHcymbTariii mpoBOaATHCS 3a y3roKEHUM YacoM 3i ctyneHtamu B ZOOM.




OnnaiiH-KypcH

JlucTtaHiiiHe HaBUYaHHSA 4Yepe3 MPOXOHKEHHS CTOPOHHIX OHJIAMH-KYpPCIB 3a TEMaTHKOIO
JMCLUIUTIHU JIOMTyCKA€THCS 32 YMOBH MOTOJKEHHS 13 BUKIagadeM. [lpu npen’siBieHH1 cepTudikaTy
PO MPOXOKEHHS KypCy Ta HOTO MPOTpaMu CTYJAEHTY MOXKYTh OYTH 3apaxoBaHi TOJaTKOBI Oanu 3a
BUKOHAHHS NIEBHUX JIOJIATKOBUX 3aBJaHb 32 TEMATUKOIO Kypcy (BIAMOBII HA MPAKTUYHKUX 3aHATTSX,
MpakTU4HI 3aBAaaHHs). [Ipu bOMY KOHTPOJIbHI 3aX0JU 3 JUCHUILIIIHA BUKOHYIOTHCSI Ha 3arajJbHUX
mijicTaBax.

InkiI03UBHE HABYAHHA

HaBuanbHa MUCHUIUTIHA MOXE BUKIAIATHCS IJS YCIX CTYACHTIB 3 OCOOJMBUMH OCBITHIMH
notpebaMu Ta 3aJ0BUIBHUM 3HAHHSAM KypCy IMIKUTPHOI MaTeMaTUKH. Y BUIAAKY IMOTPeOU 3aBIaHHSI
MOXYTb OYTH CKOPUT'OBaHi.

IMutanns 1o 3aaiky

Po3nin 1. JliniiiHa anre6pa, e1eMEeHTH aHaJIITUYHOI FeoMeTpii

1. BuzHauHuku Ta MaTtpuli. BusHauHuku, iX BIIACTMBOCTi, CUCTEMH JIIHIHHUX PIBHSHB.
®opmynu Kpamepa. Bunu matpunp, 1ii 3 Humu. O0epHeHa Matpuils, panr matpuii. Meton "aycca
po3B'sa3yBanHsa CJIAP, maTpuunuii meTon.

2. 3acTocyBaHHS JIIHIHHOT anreOpu B 3a/1ayax €KOHOMIKU: MOJIENIb MIKTrady3eBOro OasaHcy
JleontneBa.

3. Bekxropu, onepaiiii HaJl BEKTOpamMu (JI04aBaHHsA Ta BiJJHIMAHHS BEKTOPIB, TOOYTOK BEKTOpa
Ha CKaJsip, BIACTUBOCTI IuX oreparliii). JIiHiiiHA 3aneXHICTh (HE3aJIeKHICTh) BEKTOPIB, MOHSITTS
Oasucy, koopauHatu BekTtopa. JloOyTKM BEKTOpIB (CKaJApHUN, BEKTOPHHMM, MilIaHUi), IiX
BJIACTUBOCTI.

4. Inomuna Ta npsima. [lnomuHa, pi3HI BUAM PIBHSHHS ITUIONMIMHY, MPsSMA Ha TUIONIMHI Ta Y
IpOCTOpi, pi3HI BUAM ii piBHAHb. BiacraHi Ta KyTH MDK NpPSAMUMH Ta IUIOIMIMHAMH. YMOBHU
MapasieIbHOCTI 1 TEPIIEHANKYIISIPHOCTI IPSIMUX Ta IUIOIMKH. [IpsiMi Ha TUTONIVMHI: BUIH iX PIBHSIHB Ta
YMOBH iX MapanenbHOCTI 1 MePHeHIUKYISIPHOCTI.

5. KpuBi 2-ro mopsimky: Koo, eiirnc, mapabona, rimepOona, iX KaHOHIYHI piBHSHHS,
BJIACTUBOCTI Ta OCHOBHI NapaMeTpH.

6. HaBeniTh npukiaa BUKOPUCTAHHS MAaTPUUYHUX OOUYMCIIEHb Y MOJEIIOBAaHHI €KOHOMIYHHUX
YH COI[IaIbHUX MPOIIECIB.

7. SIK 3acCTOCOBYIOTBCSI CHCTEMH pIBHSHB Yy TPOTHO3YBaHHI (iHAHCOBHX TOTOKIB Yy
JIep’KaBHOMY YTIpaBIiHHI?

8. SIk 3HaXOIUTHCS BUSHAYHUK MATPULIL, 1 sIKE HOT0 3HAYEHHSI B YIPaBI1HCHKUX PO3paxyHKax?

Poznin 2. Teopis rpaHuUlIb.

1. UncnoBi mociiIoBHOCTI, TPaHUIIS MTOCIIAOBHOCTI. BiracTHBOCTI 301KHUX MOCITITOBHOCTEH.
HeckinueHHO MaJi Ta BEIUKI ITOCHITOBHOCTI.

2. OyHkii, ocHOBHI TN QyHKIiA. ['panuns ¢yHkuii, Al 3 rpaHusaMu. Bakiusi rpaHmiti.
HenepepBuictes ¢ynkumii. Jlii Hag HenepepBHUMHU (yHKHisiMH. Touku po3puBy GyHKINT Ta iX
Kmacudikaris.

3. Sk apudmernyHa Ta reoMeTpHYHa Mporpecii MOXKyTh OyTH BUKOPHUCTaHI B aHami3l
COLIaTbHO-€KOHOMIYHHX MPOLECIB?

4. SIx MOHSATTS TPAHUIl BUKOPHCTOBYETHCS MPHU aHATi31 eKOHOMIYHUX abo gemorpadiuHux
MOKA3HHKIB Y AepP>KaBHOMY YIIPaBIiHHI?

5. SIk MOXXHa BUKOPUCTOBYBATH YMCJIOBI IOCIIZOBHOCTI JAJSl MPOTHO3YBAaHHS JHWHAMIKU
OrOPKETHUX BUTpAT abo 10XO0/1B?

6. HaBeniTh npukiiaj BUKOPUCTAHHS YMCIOBUX MOCIIAOBHOCTEH y MiIaHyBaHHI COLIAIbHUX
porpam.

7. SIx aHami3 301KHOCTI MOX€E JOMOMOITH Y JOBIOCTPOKOBOMY IUIaHYBaHHI CTPATETidYHOTO
PO3BUTKY perioHy?

Poznin 3. ludepenuiansHe ynciaeHds QyHKIIT oaHieT 3MIHHOI.




1. Iloxinna, o3Ha4YEHHS Ta TeOMETPUYHUH 1 (Hi3MUHUN 3MicT, Tabmui noxigaux. [ToxigHa
CKJIaJIeHO1, 00epHEeHO1, MapaMeTpuvHO 3a1aHoi GyHkmii. Judepeniian GyHKIil, HOro reoMeTpUIHANA
3micT. Judepenuian cymu, 100yTKy, yacTku pyHkuiil. [Toxiani Bumux nopsakis. OCHOBHI TeOpeMHU
nudepeHiianbHor0  4uCiIeHHs: Teopemu Depma, Pomns, Jlarpamka. I[lpaBumo Jlomitans.
3acTocyBaHHS MOHATTS MOX1IHOI 10 3a/1a4 €KOHOMIKU: MOHATTS eNaCTUYHOCTI QYHKIIT (O3HaYCHHH,
BJIACTHUBOCTI).

2. IloBHe pocaimkeHHsi PyHKUII Ta moOynoBa rpagiky QyHkuii. 3pocTaHHs Ta CaAaHHS
¢dbyukmii, ekctpemyMm ynkiii. Haitoiipme Ta HaiimenIe 3HaueHHs GyHKIIT Ha Bipi3Ky. OMyKITiCcTh
¢byHKII{, TOYKH TeperuHy, aCUMNTOTH Tpadika QyHKII. 3aragpHa cxema JOCTiKeHHsT (QyHKIIT Ta
o0y 10BH ii rpadiky.

3. SIkuii reoMeTpUYHMIA Ta EKOHOMIYHHUN 3MICT MOXIHOI?

4. SIx moxiJiHa BUKOPUCTOBYETHCS MJIs aHANI3y NUHAMIKA 3MiH €KOHOMIYHHUX TOKA3HHKIB,
takux sik BBII, piBeHb iHQIAIIIT U1 TOTATKOBI HAAXOKEHHS?

5. HaBeniTe mpukiaa 3acToCyBaHHS TOXIJHOI JUIsl ONTHUMI3alii JepKaBHUX BUTpaT abo
€(eKTUBHOTO PO3IO/LTY PECYPCIB.

6. SIk MOXHa BHKOPHCTOBYBAaTH AMQEpeHITian sl OIIHKA MalduX 3MiH y (iHaHCOBHX a0bo0
coliapHUX Mporecax?

7. SIx 3HAXOHKEHHS TOUOK €KCTPEeMyMy (MaKCHUMYMIB 1 MiHIMYMiB) JOTIOMara€e y BU3Ha4eHH1
ONITUMAJIHUX CTpaTeriil ynpaBiiHHA?

8. SIk mochmimKeHHST MOHOTOHHOCTI Ta KPUBW3HHM (YHKIIM JOTIOMarae y MPOTHO3YBaHHI
€KOHOMIYHOTO PO3BUTKY perioHy?

Poznin 4. InTerpanbHe YUCIEHHS.

1. HeBu3navenuii interpaJ. I[lepsicHa ¢yHKii Ta HEeBU3HAUYEHUH IHTETpaJl, iX BIACTUBOCTI.

2. OCHOBHI MeTOIH 004YMCIIeHHS IHTerpaJiB:

— omepallisg BHECEeHHSA Iif 3HakK iHTerpasay:

— 3aMiHa 3MiHHUX:

— iHTerpyBaHHS YaCTHHaMU:

— iHTerpyBaHHS IPO60OBO—paIliOHAJBbHUX BHPa31iB:

— iHTerpyBaHHS TPUI'OHOMETDPUHUHMX GYHKITiM:

— iHTerpyBaHHS ippalliOHaJbHUX BUpPa3iB:;

— YHiBepcaJsbHa TPUI'OHOMETPMUHA HiZCTaHOBKA.

Busznauenuii interpaJj

- O3HAYEHHS Ta BIACTHUBOCTI;

- METOIY OOYMCIICHHS Ta 3aMiHa 3MIHHMX;

- HeBnacHi iHTerpanu I ta Il poxy;

- OOYMCIIEHHS TUIONI TUIOCKMX (Diryp, JOBXKHHM KPUBOiI Ta 00'eMy Tija 3a JOMOMOTOIO
IHTErpaJbHOTO YUCTICHHS




JoBinkoBuil MaTepiaJ
BEKTOPH

ii Hag BeKTOpaMu

1. [lonaBaHHS BEKTOPIB 2. BimHiMaHHS BEKTOPIB

3. MHO€eHHS Ha YUCHO (MIPUKIAIN)

BekTopu y AexkapToBiii cHCTeMi KOOPAUHAT
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JloBxKHHA BEKTOpa ‘a ‘ =yacta,ta;

a a a
cosag == cos f=—L Cos ¥ =
Hampsmui Kocunycu al a ‘ ,

4
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Jlii Hag BEKTOpaMH, 3aIaHUMH Y KOOPJIMHATHIN (Popmi

a + 5=(ax+bx;ay+by;az+bz)

9

YMoBa KOJIIHEapHOCT1 BEKTOpPIB x Yy T

CkansipHuii Ta BeKTOPHUI 100yTKH BEKTOPIB




B JICK

Jo0yTok Cxkansipauit Bekropuuii
I . .-
O3HaYEeH i-b. (@b axb,[a,b
Hsl
Tun Yucio Bekrop
BEJIMYUHU
O3HaueHH d ‘5 cos(ii,l;) ¢=axb. sxumo
Pl
1) € nmepneHaMKyISpHUN
exTopam @ u b ;
2) Tpiiika BexkTopis @,b,¢ —
npaBa;
3, lé|=1al|B|sin(a.5)
BnactuBoc | G.p=p-d dxb=—bxa
Ti (ra)-b=a-(15)=2(a-5 (Ad)x b =i (15)=A(ax5)
(i+5)-é=a-é+b-¢ (@+b)xe=ixe+bxé
[i-[i=‘[i‘2 axa=0
ToOyten | .i=j-jok k=1 Fxizixjoiiniz0
opris | FEej.ick-j=0 v TFETT -
Obucren ﬁ-l;=axbx+ayby+azbz i j ok
H ixb=la, a, a,
b, b, b,




OcHOBHI

3ajaul

JIOBJKMHA BEKTOpa

KOCHMHYC KyTa MIX BEKTOpaMu

—

L= a-b
cos(a,b )=W

OPOEKI[Il BEKTOpa Ha I1HUIIUHI

BEKTOD

yMOBa MEPIEHIUKYJISIPHOCTI

]
S
Il
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I01I1a napasenaorpama,

HO6YI[OBaHOFO Ha BCKTOpax
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I
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X
Sy

Ionia TPUKyTHHUKA

BHCOTA TTapayiejiorpama
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BHCOTA TPUKYTHUKA

‘Zixb‘

a
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Mimanmuii 100yTOK BEKTOPiB



[To3HaueHHs =7 = (~ " ~)
abc 45, \a,b,c
O3HaueHHS I S
axb )-c
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abc=bca=cab=—acb=—-cba=-bac
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OcHOBHI

3aja4l

yMOBa KOMIUIAHAPHOCTI TPbOX BEKTOPIB
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Opl€HTallld TPIAKA BEKTOPIB:

abc>0 _ ppapa Tpinka :

Q
Sy

¢<0 _ gipa Tpiiika
00’eM mapaienerrinesa, mooy10BaHOTO Ha BEKTOpax
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BHUCOTA TipaMiau




h _ 3VnipaMi0u _ ‘556‘
Szpam’ ‘ Zix I; ‘
IMPSAMA HA IIJIOIIIMUHI
N A
y N=(4iB) 4
N RN
Mo(x0,30) My(x0,y0)
s p %
(Lm) 4/ \* N\«
0 N ; 0 a\ ]

Haiinipocrime piBHAHHS PiBHSIHHSA 3 KyTOBHM KOE(IIIEHTOM
A(x=xp)+ B(y=3)=0, y=kx+b = k=1gp

3aranbpHE PiBHAHHSA PiBHSIHHS mpsAMOT, IO TPOXOIUTH Y
Ax+By+C=0 3aIaHOMY HanpsMy (PiBHSHHS B’ A3KH)

y—y0=k(x—x0).

Kanoniune piBHAHHS PiBHsHHS y Bifpi3Kax Ha OCsIX




X—Xo _JV~= Do

HopmaiibHe piBHSIHHS

xcosa + ysina—p=0

PiBHSHHS TTPsAMOI, 10 POXOIUTH

yepes Bl TOUKH

X=X _ V=N _ NN

X2 =X V2= X =X
YMoBa napajiebHOCTI NPSIMHX ky = ky
1
k2 -
YMoBa nepneHANKYJISPHOCTI TPSIMUX ky
| ky =k
Kyt 6 mix npsamumu (rocTpuii) I+ kky |,

Bincrans Big Touku M 10 npsMoi d(M ) = ‘ Xy CoOSa + y, Sin@ — p

abo v A2 + BZ

KPUBI IPYTOI'O ITIOPAIKY



Exinc ta rinep6oJia



Kpusa

Eninc 3 ¢poxycamu

Ha eici Ox

I'inepoona 3 ¢hoxycamu

Ha gici Ox
PiBHsHHSA xt oyt X'yt
St 7=1 =1
a b ,a>b a b
ITiBBici a — BeJIUKa a — niiicHa
(2a, 2b — b —mana b — ysBHa
eici)
Biacrans

B1JI LICHTpA 110

doxyciB

c=+a’+b*

Koopnnna

TH (HOKYyCIB

Fi(c; 0); Fx(-c; 0)

Fi(c; 0); Fa(-c; 0)

Excuentp

HCUTCT

PiBHsSIHHA

TUPEKTPUC

PiBHsHHS

ACHUMIITOT

~
Il
H
SIS




Bincrani

B1JI TOYKH1 M 110

FM=r=a-¢x,

FM=r =‘a—gxM‘

OKYCIB
oy FM=r,=a+¢x, F2M=r2=‘a+exM‘
| A |
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| b |
| !
| |
ae [ F; Fi\ lae
“\ e c )t
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| |
Pucynox | n |
| |

ITapa6oJin, cumeTpu4Hi BitHOCHO oci Ox




PiBHSIHHSA

yi=2px y'=-2px
KOOpPAWHAT
Fl 250 Fl-250
n 2 2
dpokyca
PiBHSIHHSA
JAUPEKTPHUC 2 2
/|
1y y,
: — i
. o/ F o (ON
/2 P2 . 22 /| pi2
E \ __/ !
PUCYHOK

ITapa6oan, cuMmeTpuuHi BigHOCHO oci Oy




iBHIHHSA
’ x2 = 2py x2 = —Zpy
KOOPAMHAT
F|0; 2 F| 0;- P
" ) ;
(doxkyca
PiBHSIHHS P p
y = _E y — E
JAUPEKTPHUC
"
A A
L N | Yo
p2 F 2 0
. /TN x
____.p_/g___C_) ______ /-p/Z F
PHUCYHOK

3cyHeHi KpuBI

Koio (x_xo)2 +(y—y0)2 =R’

(x_xo)2 +(y_;V0)2 —1

Eaninc a’ b FinepGora

@—%Y_U—ny=1
a’ b’
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T'PA®IKA OCHOBHUX EJTEMEHTAPHUX ®YHKIIN

Aureopaiuni pyHkuii

Yy y Ay
> O
o) x *
O X
3 2n+1 2 2n
y=x y=x' y=x y=x" y=x
y A A Y
0 >
X >
O X
1 1 1 1
x’ x2n+1 xZ x2n

(2n+1>2m)

TpancuenaeHTHi pyHKIIIT
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COS X

\ O

-7:/2\
Ay

y:
-T
y:

sin x

arccos x

y

/2

a2

-1
y =
-7
y= tgx
4y
2

arcsin x
-/2

y




y=arctg x

/

AY 4

/N

y=arccitgx

> o 1 xr o \;
O & X
y=a’ g>1 y=a® 0<a<l1 y=log,x g>1 y=log, x
0<ax<l

I'PAHUIII

lim > =1
IMepma BaxkJuBa rpaHuist x>0 x

. 1) 1

lgg I+—| =e lim(l+x)%‘=e

Jlpyra Ba;kJuBa rpanuusi * X ; x>0 .

VY BUMagky HEBU3HAYEHOCTI (

>

METOAU OBYUCJIEHHSA I'PAHUILD

Ha HAWBUIIUH CTEMIHD 3MIHHOI.

lim

1)

x3—4x+5_
x>0 x* +3x—8

o0
Pl lm— X i X x
3 T

) Tpeda MOJUINTH YUCEIIPHUK Ta 3HAMCHHUK

x'—4x+5 4 i
3

: -+

0

=00
x> x x° x

.
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%/x2+1 +4\/3x4+x
X X

.m%/x2+1+‘{/3x“+x (oo) !cl_lg J 47

li
2) X0 \/xl +7 _

2 4
x +1 Ix +x 1 1 1
i/f “\/ X i/xhﬁd“xs
lim : lim =43
X x“+7 X0 7
_ < _ 1+

14 p! ! '
(n+1)+n! (2) - nl(n+1)+n!
o0

lim-——— " = _
3y e (n+2)! % (n+ 1)(n + 2)n!

o0 ) — X =

b

|
lim— M +2) 1 =(ij=o.1im ! =(1]=0.
mopl(n+1)(n+2) men+l (o e p4+1 o0

0

v BUIIAAKY HEBH3HAYECHOCTI (0) CJIiI[ YUCCJIIbHUK Tda 3HAMCHHUK PO3KJIaJaTH HA

MHOXXHHKH.

x’+2x+4 12
= lim = =
=1 (x-(x—4) 8 x—4 2

0

lim————=
4)x>2x" —6x+8

Ao rpaHulsd MICTHTh 1ppallOHAIBHICTb, MO30yTHUCA i 3a JOMOMOIOIO

3_ 0 . x—2(x2+2x+4)
X' -8 ( )= i (X=2) 6
(GopMyaT CKOpOYEHOTO MHOXXEHHS; SKIIO HEBU3HAUEHICTh HE 3HUKHE, a

TpaHcHOPMYy€ETHCS Y (°°/ °°), MOJUIMTH Ha CTApIIUKA CTEIIHb 3MIHHOI (3 ypaXyBaHHSIM

n00yBaHHS KOPEHIB).

 aeries (0) g 2x+3-3)2x43+3)
1m—:(6):x—>3 (x2_9)(m+3) _

5) x—>3 x2 -9

lim 2x -6 lim 2x=3)

3 (x2- 9)(«/2x —3+ 3) _x3(x—3)(x+ 3)(«/2x —3+ 3) _

2 1
lim =—

3 xa3)V2x-3+3) 18




Sxmo BUpaz Ma€ TPUTOHOMETPUYHI  (PYHKIII, TEPETBOPUTH CYMH
TPUTOHOMETPUYHUX (YHKLIA HA TOOYTKH; MHOKHUKH, TPAHULS KOTPUX HE TOPIBHIOE

0 abo ©, 3aMIHUTH [IUMHU TPAHUIIMH; JJI1 KO)KHOTO MHOXKHHUKA, IKUU TIpsiMye a0 0,
noOyTyBaTu 1-y BaXJIMBY TPAHMUIIIO.

sin2x
. 2 17 2 . Z;x
0 sin2x . Jim_2x
tg2x (_) lim cos2x *0cos 2x x—08In 5x Sy z
6) ~>0sinSx = 0/=x->0 sin5x = 5x =5
0 sin3x 3 sinxx
lim cos2x —cos4x (_) lim 2sin3x-sinx 2 lim 3% X
x—0 x2 — 0 _ x50 x2 — x50 xz _
3x-x

2lim—;
= x>0 x :6

cen . ®
VY BUNAAKY CTENEHEBO-MOKA3HUKOBOT (PYHKIIIT (HEBU3HAUCHICTh (1 ) ) OCHOBY

3anMcati K cyMmy | Ta HECKIHU€HHO Maoi (yHKIIi, MoOyIyBaTU APYTY BaXJIHUBY
IPAaHULIO Ta MEPENUTHU O TPAHMII Y TOKA3HUKY .

lim(3x+1) . lim(1+3x+1—1) lim(1+ > )
7) x>0\ 3x —4 ::(1 )::x—éw 3x—4 _ x>0 3x—4 _

5
3x—4 3x—1x

5
lim (l + >

X—>00 3;x._.4 . 5x 5
- _ 34 _p3

1

lxiirzl(.’;x - 5)x—2:(1w)

= x->2

lim(1+(3x-5)- l)xizzlin}(1+ (3x- 6)),iz:

3x-6

1 x=2

lim[(l +(3x— 6))3x—6jl . 3x—6 i 3G-2)

— x—>2



IToxigHi ocHOBHHX

eJieMeHTApHUX PYyHKIii

/ 1
7 (log"x)_xlna
d 1
g (2x) = mo

’

10. (sinx) =COS X

11. (cosx)’ =—sinx

HOXIJIHI

IMoxinHi ckiIageHnx

eJIeMEeHTAPHUX (PYyHKIiH

(ot
4a. \U u’

54, (a”) =a"Ina-u'

6a. (eu)’ =e"-u

/ 1 ,
T (logau) _ulna-u
' 1 ,
- (ge) =g
' 1 ,
Oa. (lnu) Tu y

!

10a. (sinu) =cosu-u'

’

11a. (cosu) =—sinu-u’



14.

15.

16.

17.

(tgx) " cos’x 12a. (tgu ) coszu.u
(ctgx) =— sinlzx . (ctgu) =— sinlz .
(aresin x ) = lfxz . (aresin u) = 11,2
(arccos x ) = — lfxz . (arccos u) = — lfu
(arctgx) = 1+1x2 o (arctgu) = e
(arcetgx) =- 1+1x2 . (arcetgu) =— 1+1u2
IMPABUJIA JTU®EPEHIIIOBAHHA
1.C'=0




JOTHUYHA I HOPMAJIb

AOTHYIHA

HOpMAJIb

Yy=Jo = k(x - xo) - PIBHSIHHS TIPSIMOI 4epes T. M, (xo > Yo );



— — ’ v . . ..

k=tga=y (M 0) - TCOMETPUYHUHN 3MICT TIOX1HOT;
— ' . .o
Y=Jo=Y (M 0 )(x - xo) - PIBHSIHHS JOTHUYHOI;

ky-ky=-1_ yMOBa MEPIEHIUKYJISIPHOCT] IPSIMUX;;

1
y=yo=——x-x
’ y (M 0)( 0) - PIBHSIHHSI HOpMaJT.

JloT4Ha 1 HOpMaTh JI0 TaHO1 JIiHIT B 3aJ1aHI TOYIl — I1€ € TIPSAMI, 1[0 TPOXOIUTh

9gepe3 TOUKY JOTUKY M, (xo s Yo )

['eomeTpuvHMI 3MICT MOX1HOT B JaHIN TOYIT M, (xo ’ J’O): 3HA4YEHHS I10X1HOI

oo . ’ . . .
B maHill Touwi Y (M 0) € TAHICHC KyTa &, M1J] SIKUM JOTUYHE A0 KPUBOI B TOYIII M,

neperunace Bice OX . Hopmaib neprneHanuKyIspHa 10 A0TUYHOI B TOYILII JOTHKY M,

Tomy ciig BAKOPUCTATH YMOBY MEPIEHIUKYISPHOCTI JBOX MPAMHUX: ky-ky=-1

EKCTPEMYM ®YHKIIII

Hns pocnimpkenHsa QyHkmii 1 moOyaoBu ii rpadika CTyIeHT MOBHHEH 100pe

. ! . 4 . . .
3HatH, mo rpu 3poctanni Gpyrkuii - ¥ > 0, npu cnagansi - ¥ <0 i posymitu pisHuo

MDK HEOOX1THOIO Ta JJOCTaTHHOK YMOBAMH ICHYBaHHS €KCTpeMyMy (DYHKIIIT, a TAaKOXK

HEOOX1THOIO 1 JOCTaTHLOIO YMOBAMH ICHYBaHHS TOUOK IEPETHHY.

, — . . .
y (xo ) =0 a60 ue ICHy€ — HE0OX1/ITHA YMOBA 1CHYBAaHHS €KCTPEMYMY;



,, — . . .
y (xo) =0 460 He ICHy€ — HE0OX1/JHAa YMOBA 1CHYBAaHHS TOYOK IIEPETUHY .

I3 nux yMOB 3HaXOAATHCSA KPUTUYHI TOUKH.

JloctatHa yMoBa JUIsl ICHYBaHHSI €KCTPEMYMY B T. My 360 toukn MIEPETUHY —

3MiHa 3HaKa BIAMOBIAHO A0 MEPIIOi 1 APYroi MOX1AHOT MpH NEPEX0/Il uepe3 KPUTUUHY

TOYUKY.

!

Y'>0 _ dymxuisspocrae 73 V' <0 — ¢ymknis cnagae N ;

" N ” m
y>0 _ ¢ynkuis onykna Banz ;Y <0 _ (GyHKIIiS OIyKJia Bropy — .

BJACTHUBOCTI HEBU3HAYEHOI'O IHTEI'PAJIA

1. a) qf(x)dx)’ = f(x),
5 4] f(x)dx= f(x)dx.

5) [af(x)=f(x)+C

2. a) _[Af(x)dx = A_[ f(x)dx, A= const

0) .[[fl(x)+fz(x)]dxz_[fl(x)dx?+Ifz(x)dx.

[ flaxtb)as= Fas+ D)€ f faem r(e)+C

B) a

3amina 3MiHHOI

[ r(ototue=] 01" o] 1= r) = Flp) e



xdx xi=t¢ dx
sin‘x — cigx=t

sinxdx _, cosx=t

cosxdx _, sinx=t

ekxdx ekx—t

ﬁ —>\/;=t

dx

2 .
I-x — arcsinx =t

arccosx =t

dx
1+ x?2 _, arcigx=t

arcctgx =t

dx
cos’x — IWgx=t




IHTeryBaHHﬂ YacTHHAMHU

Iudv =uv—“‘vdu

X sin kx
I x" coskx |dx
kx _x X dx “- d dx
i(x_), ﬂ,_, I cos’ kx sin® kx
1) u dv : u=x : u=Xx
Ixslog;’x dx Ix”arcsin Jox dx Ix"arctgkx dx
— — S —
2) i , s#-1 u ; u

3) HukiiuHi iHTErpaiv

j-|:sinkx:| |:ekxj|d

Ix

Lcoskx | | ad Isinlnxdx Icos Inxdx I«/axz +b dx
u y - u : I : Y

9 b M

Taoauus inTerpaJjis

n+l  n#-1
jdx=x+c
dex=—2+C

jﬂ=2\/§+c



5 Id—x=ln‘x‘+C
.Y X

I dx =ln‘x+a‘+C
xX+a

J'de =1arctgx+C
3.9%+p Jp TP

dx
I ——=arctigx+C
x“+1

J‘de =1ln
4 X =p 2p

o7
x+4p

+C

J' dx =1ln x—-1

2 +C
x'-1 2 |x+1

I dx =In x+1/x2ip‘+c
3.

x'tp

J‘% = arcsin%+ C
6. p—Xx p

I%=arcsinx+€
-Xx

Ie"dx=e"+C

] Isinxdx=—c0sx+C



9 Icosxdx=sinx+ C
10 Itgxdx = —ln\cosx\+ C

1 Ictgxdx = ln‘sinx‘+ C

=In +C

te
%2

NEN.;
827

dx
14 Isinzx =-clgx+C

12. Isinx

=In +C

13. ICOSX

=tigx+C
15. J‘coszx Ex

j Xdx —ilnax2+b\+c
16.9ax*+b 2a

Ifdx =1ln‘x2+b‘+C
X +b 2
xdx 1\/27
=— +b+C
17.Ivax2+b "
xdx
b+C
o™
I ;dx2=—\/b—x2+C
- X

BU3HAUYEHUHA IHTET PAJI



®opmysa HerotoHa - JleOHins 1151 00UKMCc/IeHHS BU3HAYEHUX iHTEerpaJis
b
= F(b)- F(a)

b

| £(x)dx = F(x)

a

a

Cnocid miicTAHOBKH y BU3HAYEHMX iHTErpaJax

(o(t)=x; nput=Jf x=(o(ﬂ) b

B
(_!;f[¢(t)]¢ (t)dt= go’(t)dt =dx; nput=a x=(o(a)= a

Croci0 iIHTerpyBaHHs 32 YaCTHHAMM Y BUSHAYEHHX iHTerpajax

b b b
Iudv=(u-v) —Ivdu
O6unc/IeHHs IO TUI0CKOI (piryp VA
a) KpMBOJIiHINHA TpameLis: y=r (x)
[ r(x)as ()
S = x)dx; x)>0
e s ,
2.
0 a b X

s=[1n0)-£@lds HE)> ()



y=falx)

0) KpUBOIIHIMHUI CEKTOP:

HesJiacHi iHTerpa/m 3 HeCKiH4eHHMMHU IPAHULIAMU

@) HeBNACHI IHme2pau 3 HeCKiHUeHHUMU ePAHUYIMU

“y



(o]

[ £(x)dx —blgf:ojf
b
_[f(x X = lm_1_[f

_Tf( dx = jxdx+jf

, €& C—IOBLIbHE 3HAYEHHS, S (x) — BCIOIU

HerepepBHa QyHKLIS.

SIKIo0 TpaHMI TAKOTO I1HTErpaldy € KIHIIEBOKO, TO TaKWW 1HTErpaj Ha3WBA€ETHCS

30DKHUM; Y pasi, KOJIM IHTETpall MPSIMY€E 10 %, HOT0 HA3UBAIOTh PO3OIKHUM.

0) HesnacHi inme2panu 8i0 po3PUSHUX (DYHKYIL

[ £() e = () + | £(x)ax

7e X = C— To4YKa po3puBYy (PYHKIIII, 1e

4

If()x—llm If

&—>>+0

b
[ re)ac i, 169

Po06o4y nporpamy HaBYaJbHOI TUCUMILIIHU (cHi1aldyc):

CkianeHo:

JoTIeHTOM Kadeapu MaTeMaTUdHOi (Pi3uKu Ta AudepeHIiaTbHIX PiBHIHB, KaHIAUAATOM (i3.-MarT.
Hayk Cene3nboBoto Haniero IlerpiBHOIO

YxBajieHo kadenporo MareMaTH4HOi (Pi3UKK Ta IuepeHIiaTbHuX piBHIHB (TPOoTOKOaI Ne 8 Bif
23.05.2024)

IMoromskeno MeTonuuHoro KoMmiciero (akyJabTeTy corioyiorii 1 mpasa (mpotokon Ne 9 Bix
26.06.2024)



