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[Nporpama HaB4YaNbHOI AUCUUNANIHU

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

MeTtoro popmyBaHHS 0a30BHX 3HaHB JUIS 3aCTOCYBAHHS MaTeMaTHYHOTO arapary a0 3amad
myOMIYHOTO YIpPAaBIiHHS, BUBYCHHS CTYACHTAMH OCHOBHHMX METOIIB T aHAJTITHYHOI reoMeTpii i
MaTPUYHOTO YWCIICHHS, IOYAaTKOBHUX TOHATH AM(EPEHIIaJbHOTO Ta IHTErPAILHOTO YHCICHHS YIS
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BUKOPUCTAHHS 1HCTPYMEHTAPIIO IIUX PO3JiTIB MATEMAaTHUKHU B JTOCITIPKEHHI €eKOHOMIUYHUX 00 €KTIB 1
MPOIIECIB, 33]1a4 SJICKTPOHHOTO ypsTyBaHHS, aIMIHICTPaTUBHOTO MEHEPKMEHTY.

IIpenmeToM OCBITHROTO KOMIIOHEHTY € OCHOBM MAaTEMATHYHUX 3HaHb, 3aBISKU SKUM
dbopmyeTbCcsi MaTeMaTHdHa KOMIIETEHTHICTh CTYJ/CHTIB, SIKa TIPOSBISETHCS B YIPABIIHCHKIN
MISUIBHOCTI,  3JAaTHICTIO  CaMOCTIHHO, BIIbHO  BOJOMITH  MIHIMAJIbHHM  MaTEMaTHYHUM
IHCTpyMEHTapieM Ta HaJaBaTH aJIeKBaTHY 1HTEPIPETaLil0 OTPUMAaHOTO MATEMAaTUYHOIO PEe3yJIbTaTy,
MOJICIIOBAHHS ONTHMI3alliMHUX 3334 YNpPaBIiHHS, 3HAXOAWTH HECTAHJAPTHI PIMICHHS B HOBHX
CUTYyaIlisX, YMIHHSAM MaTeMaTUYHUMHU METOJaMHU CIIPOTHO3YBATH Ta OI[IHUTH XapakTep 1 XiJl 3MiH Y
nporeci aJMiHICTPATUBHOTO YIIPABIiHHS.

IIporpamMHi KOMIIETEHTHOCTI:

(3K1)?! 3parHicTh caMOCTIMHO HABYATHCS TA OBOJIOIIBATH CYYaCHUMH 3HAHHIMHU.

(3K9) 3narHicTh 10 MOIIyKY 00poOKH Ta aHami3y iH(GopMarlii i3 pi3HUX HKEpElL.

IIporpamHi pe3yJibTaTH HABYAHHSA:

(11) Ywmitu 3pilicHIOBaTH TONIIYK Ta Yy3arajdbHeHHS iHdopmamii, poOMTH BHCHOBKH i
(hopmyBaTH peKOMEH Il B MeXaX MIsUIbHOCTI ITyOJIYHOTO YIPaBIIiHHS Ta aIMiHICTPYBaHHS.

(16) BukopucToByBaTH JaHi CTAaTUCTHYHOI 3BITHOCTI, OOJIIKY Ta CIeliadbHUX JOCTIHKEHD Y
npodeciiHii TiTbHOCTI.

Takoxx pe3ynbTaTaMy HaBYaHHS € YMIiHHS 3/1HCHIOBATH MOIIYK Ta y3araabHEHHS YHCIOBOI
iHdopmarii, poOUTH BHUCHOBKH 1 (HOpPMYJIIOBAaTH PEKOMEHJallii B MeXaX CBO€i KOMITETEHIII],
MIEPEBOIUTH HEYHCIIOBY 1HPOPMALIIIO y YUCIOBY, YMiHHS BUKOPHCTOBYBAaTH MaTeMaTH4Hi, 30KpeMa,
rpadgiyHi, METOIM aHai3y Ta OI[IHIOBaHHS IpPOrpaM CTaJOr0 PO3BHUTKY; YMIHHS BHUKOHYBATH
anreOpaiyni nii Hax MaTpUISIMHM, OOYMCIIIOBATH BU3HAYHUKH, IOCHIIKYBaTH Ta PO3B'SI3yBaTH
CHUCTEMHU JIHIHHUX PIBHSIHB;, HA OCHOBI MATPUYHOI'O YHCJICHHS OCBOITH MOJICJh MIXKIally3eBOTrO
OaslaHCy; OBOJIOJIITH a3aMH BEKTOPHOT'O YHCIICHHS; HABUUTUCH JOCIIIKYBATH BIACTUBOCTI MIPSIMHX
Ta TUIOIINH, KPUBHUX JIPYTOT0 MOPSAIKY; YMITH OOUYMCIIIOBATH TPAHMII MTOCHIIOBHOCTEH Ta (YHKIIIH;
OBOJIOJIITH €JIEMEHTAPHUMHU METOJaMH OOYUCIICHHS TIOXiJHHMX; OBOJOITH METOJaMHU JOCITIDKEHHS
GbyHKIIH 3a monmomMoror JIU(EpeHIalbHOTO YHCJAEHHS;, OBOJOJMITH METOJaMU OOYHMCIICHHS
HEO3HAYCHMX IHTErpalliB; BAKOPHCTOBYBATUMYTh METO/IM aHAJI3y Ta OLIHIOBAHHS MPOTPaM CTaJIOTO
PO3BUTKY 3a JIONIOMOT'OI0 €JIEMEHTapHUX MaTeMaTHUYHUX MoJiesiel (3aaui Ha eKCTpeMyM (QYHKIIIT).

CtyneHTH 3MOXYTh Ha OCHOBI OTpuUMaHOi iH¢opMalii BHOCHTH TPOTMO3HUII IOMO0
ONTHUMI3aIil MiSUTBHOCTI opranizamii (mapo3ainy); 3aco0aMu JOCTYIMHHUX TMAKETIB MPHUKIATHUX
MporpaM po3B’s3yBaTH pPsJA OOYHMCITIOBATBHUX 3a7ad, y TOMY YHCII: Jii HaJg MaTPHIISMH,
pPO3B’sI3yBaHHS CUCTEM JIIHIMHUX PiBHSHB, MMO0Yy10Ba rpadikiB GYyHKIIH, HABYMTHCH MPAIFOBATH 13
PI3HUMH MaTeMaTHYHUMHU (HOPMYJIAMU TaKOXK 32 JOTIOMOTOI0 TIEBHUX JIOTIYHHUX OIEparlii.

2. IlpepekBi3UTH Ta NOCTPEKBI3UTH JMCHHUILIIHN (Mice B CTPYKTYPHO-JIOTi4YHIll cxeMi

HABYAHHS 32 BilNOBiIHOI0 OCBITHLOI POTrPaMoOIO)

JlucuuiiiHa BUBYAETHCS Y TMEPIIOMY CEMECTpi, TOMY MPEPEKBI3UTOM € KypC HIKITBHOL
MAaTeMaTHKH. 3aCBOEHHS JUCIUIUIIHM € HEMOXJIMBAM O€3 TPYHTOBHHUX 3HaHb €JE€MEHTapHOI
MaTeMaTHK{ B MEXaX MIKUIbHOT IporpaMu. 3a CTPYKTYPHO-JIOTTYHOIO CXEMOIO IMiITOTOBKU (paxiBiis
JaHAa HaBYaJIbHA JUCIMIUIIHA TICHO TOB’s3aHa 3 auciuiuiiHoo «Teopis #MoBipHOCTEH Ta
MaTeMaTHUYHa CTaTHCTUKa». TakoX CIiJ BpaxyBaTH, II0 BUBYEHHS OCHOB MATEMAaTHUKH CIPHUITHME
PO3BUHEHHIO CIIELIAIbHUX KOMIIETEHTHOCTEH y Taly31 po3poOKM TAKTUYHUX Ta ONEpPAaTUBHUX IUIaHIB
YIPaBIiHCHKOI AISUTBHOCTI, 3[aTHOCTI MO JOCHITHHUIIBKOI Ta TMONIYKOBOI TiSUTBHOCTI METOAAMH
nudepeHIiaTbHOTO YUCICHHS y cdepl myOaidyHOro ympaBJiHHS Ta aJAMiHICTpyBaHHs. be3 6a30Bux
3HaHb 3 OCHOB MAaTEMaTUKHM TaKOX € HEMOJXJIUBHM IIOBHOI[IHHE 3aCBOEHHS IUCIUILIIHU
“MojentoBaHHs Ta MPOTHO3YBaHHS MOJIEJICH Ta CUCTEM .

! y Oy’XKax ITicisi HOMepy MoJaHo mup KOMIETEHTHOCT] YM pe3yIbTaTy HaB4aHHs 3rigHo 3 OIII.



3. 3micT HAaBYAJBLHOI AMCIUILIIHA

1. OcHoBH NiHIHHOT anreOpy: MaTpUYHE YHCIICHHS, CHCTEMH JITHIHHUX PiBHSHb.

2. BekTopHMI aHai3 Ta OCHOBHM AHAIITUYHOI T€OMETpii: mpsMa, TUIONIMHA Ta KpWBi 2
MOPSAKY.

3. YncneHHs: HECKiHUEHHO-MaIIMX BeuurH. [leprra ta apyra BayKIIUBI TpaHUIIl, TOPIBHIHHS
HECKIHYEHHO-MaJIUX Ta BEJMKUX BEIUYHUH. | paHUYHI MOKa3HUKU B EKOHOMIYHMX 3a/1a4ax.

4. OcHoBH AM(epeHIIaTbHOIO YHCICHHS: 03HAUYEHHS MOX1AHOI, (Pi3u4Ha, Fr€OMETPUYHA Ta
€KOHOMIYHA IHTEpIIpeTaLis, pi3Hi METOAX OOUYMCICHHS MOXITHUX Bl HAHOUIBII BITOMUX (YHKIIIMH,
MOXIAHI BUIIMX mopAnkiB. JlocmikeHHs Ta mnoOyaoBa rpadikiB  (QyHKUii MeTroaamu
Iu(epeHiaIbHOro YUCIeHHs. 3aCTOCYBaHHSA B EKOHOMIYHMX 3ajadax: MOHATTS €IaCTUYHOCTI
¢GyHKIIT, aHaJI3 TONUTY Ta MPOIO3HULIT 3a TOTIOMOT 00 €JIaCTUYHOCTI.

5. Enementu inTerpanbHoro uyucieHHs. O3Ha4eHHs, OCHOBHI MOHATTS Ta METOH 0OYUCIICHb
CaMHX MPOCTUX HEBHU3HAUCHHX Ta BU3HAYCHUX IHTETPAJIiB, IX 3aCTOCYBaHHS JI0 3a/1a4 T€OMETIi.

4. HaBuaJbHi MaTepiaju Ta pecypcu
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1. Kuis : HTYY "KIII", IIIT "Owmera-JI", 2007. 55 c.

Indopmaniiini pecypcu

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/8V7A4NSCQ668NADB87TUH4HRX31QTSQRSDNNK6FLV
BFITQ1LTN-00998?func=full-set-set&set_number=754749&set_entry=000025&format=999

HaBuyajabHMi KOHTEHT
5. MeTroauka onaHyBaHHS HABYAJIbHOI JMCIHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

Metoarka BUKJIAaJaHHS AAHOTO KypCy MOJSTae y TPAaguIifHOMY NPOYMTAHHI JEKIii Ta
MPOBE/ICHH] MPAaKTUYHUX 3aHATH (32 0OCTaBMHAMM, OHJIAIH) Ha SKUX YAaCTKOBO BUKIIAJau MOSCHIOE
METOJIM PO3B'SI3yBaHHS 3a/Jad Ta CTYJIEHTH PO3B'S3YIOTH 3aJladi Ha JOMII 1 MOSCHIOIOTH XiJI
po3B's3aHHs. 3a/1ayi 3 BEIMKUM OOCSTOM OOYHCIIEHb BUHOCATHCA HAa KOMM'TOTEPHUN MPAKTHKYM.
[IpoTsiroMm HaBYaHHS CTYJCHTAM MPONOHYIOTHCS JIOMAIlHI 3aBOaHHA 13 30IpHHKIB 3ajad.
Haiicknaanimi 3amadi po30HparoTbcs Ha MPAKTHUHUX 3aHATTSIX. 3aBJaHHAMU JUIS CaMOCTIHHOI
poboTH € 3a7a4i pO3paxyHKOBOT poOOTH, BAKOHAHHS 3aB/1aHb B Excel.

BuKOpUCTOBYIOTBCS Pi3HI METOAM HaBUaHHS, a came: 3a JDPKepesnoM 3100yBaHHS 3HaHb
(crmoBecHi, HAO4YHI, MPAKTU4YHI), 3a CIMOCOOAMH OpraHizaimii HaBYaIbHOI ISUTBHOCTI CTYICHTIB
(Metoau 3100yBaHHSI HOBUX 3HaHb, METOIU (DOPMYBaHHS YMiHb Ta HABUYOK 1 3aCTOCYBaHHS 3HAHb
Ha TpPaKTHIl, METOJIU TEPEeBIpKA ¥ OILIHIOBaHHS 3HAaHb, YMiHb Ta HABHYOK). 3a XapaKTepoOM
HaBYaJIbHO-TTI3HABAJIBHOI JISTTEHOCTI CTY/ICHTIB: MOSCHIOBAJILHO-TFOCTPATHBHUH (PO3ITOBI/II JIEKITis,
MOSICHEHHS; po00Ta 3 MAPYYHUKOM 1 JeMOHCTpaIlii Ta iH.); peIpOIyKTHBHUN (BIATBOPEHHS 3HAHB 1
croco0iB AiH, AISTBHICTB 3a aJITOPUTMOM, TIPOTPAMOI0); TPOOIEMHUI BUKJIA; YaCTKOBO-TIOIITYKOBHMA
(eBpucTHuHa Oecizia); JOCTITHUIIBKUI METOT Ta iH.

JlexmiiiHi Ta MPaKTHYHI 3aHATTSA JUISI CTYJCHTIB MAarOTh BHUCBITIUTH KIIFOYOBI AaCIEKTH
JTMCLUIUTIHA, PO310paTh OKpeMi, HalOIbIT 3HAUYIII 11 TEMH, JOIOMOTTH CTYJICHTY 30pi€HTYBaTHUCS B
00cs131 Ta 3MICTI HABYAJIBHOT'O MaTepially, SKHi BHHOCUTHCS Ha 3aJTiK.

3aBaHHs Ta METOAWYHI pEKOMEHAMIi 10 BUKOHAHHS MPAaKTUYHUX poOiT, mutanHs 10 MKP,
CEMECTPOBOTO KOHTPOJIIO Ta iHIN MaTepianu myOmikyroTeess y Googleclassroom ta cuctemi
«ENeKTpOHHUI KaMITyC» Ta MEPECUIIAKOTHCS HA TPYIIOBY IMOIITY.

Opi€HTOBHI TUIaHU JeKNIHHUX TAa NPAKTUYHHUX 3aHATH HaBeleHi Hmk4de. Temm

JIEKIiHHUX 3aHATH MOBHICTIO BiANOBIIAI0TH NPAKTHYHUM 3aHATTAM.


http://www.dgma.donetsk.ua/docs/konf/2019/vm/konf2019matem25.05_1.pdf
https://ela.kpi.ua/handle/123456789/42310
http://login.kpi.ua/
http://kmf.kpi.ua/
http://eqworld.ipmnet.ru/
http://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=2560
http://library.kpi.ua:8991/F/8V7A4N5CQ668NADB87TUH4HRX31QT5QRSDNNK6FLVBFITQ1LTN-00998?func=full-set-set&set_number=754749&set_entry=000025&format=999
http://library.kpi.ua:8991/F/8V7A4N5CQ668NADB87TUH4HRX31QT5QRSDNNK6FLVBFITQ1LTN-00998?func=full-set-set&set_number=754749&set_entry=000025&format=999

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

KinekicTs
JIEKIIAHAX
TOJINH

KinbkicTs
roAuH  JUIs
NPaKTUIHUX
3aHATH

Camocriit
Ha poboTa

1. Buznaynuku Ta MaTpuii. BusHauHukM, iX
BJIACTMBOCTI, CHCTEMHU JIIHIMHUX piBHAHb. Dopmynu
Kpamepa. Buau wmatpunps, aii 3 Humu. OOepHeHa
MaTpuils, panr Matpuii. Meron ["aycca po3B'si3yBanHs
CJIAP, marpu4yHuii MeTOn. 3acTOCyBaHHS JiHIHHOT
anreOpH B 3a/1a4axX €KOHOMIKHM: CXeéMa MIKIally3eBOro
OanmaHcy. BukopucTraHHsS MaTpUYHHUX PO3PAXYHKIB B
nyOIiYHOMY yIpaBIIiHHI Ta aAMIHICTpYBaHHI.

3amanus Ha CPC: ompaioBatd Marepiai
JeKI Ta po3iOpaTu MOJENb MIKralry3eBOoro OanaHcy
JleonTneBa.

Juoaxkmuuni 3acoéu: [1,3,4,6,10,11]

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

2. Enemenmu ananimuunoi zeomempii
Bekropu, onepanii Haj Bektopamu. [loGyTku
BEKTOPIB, iX BJIACTHUBOCTI. 3aCTOCYyBaHHS BEKTOPIB Yy
nyOIiYHOMY yIpaBIIiHHI Ta aMIHICTPYBaHHI.
3asoanns na CPC: 3aoaui [1,3,4]
Juoaxkmuuni 3acoou: [1,3,5,6]

15

3. IlmommHa Ta mpsama. [nomuHa, pi3Hi BUIH
PIBHSHHS TUIOIIMHY, MPsIMa Ha IUIOIIKHI 1 y MPOCTOpi,
pi3HI BUAH i1 piBHSIHB. BifcTaHi Ta KyTH MIX NPSIMUMU
Ta IJIOUIMHAMH.

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

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

15

4. KpuBi 2-ro nopsiaky: KoJo, eiirc, napadoia,
rinepbosia, iX KaHOHIYHI pPIBHSAHHS, BIACTUBOCTI.
3acTocyBaHHSI KPUBUX APYTOTo MOPSJKY B IyOiuHIM
Ta aJIMiHICTPATUBHIN AisUTBHOCTI.

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

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

15

5. Yuciaosi MOCJIiIOBHOCTI, TPaHUIIS
MOCITiJOBHOCTI. BrnacTtuBocrti 301KHUX
nmociaigoBHOCTell. HeckiH4eHHO Majl Ta  BEJHKI
MOCIIOBHOCTI. BukopucTaHHsS MOCHIIOBHOCTEH 1
TPaHUIb B myOIiYHOMY yIpaBIliHHI Ta
aJIMiHICTpYBaHHI.

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

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

6. ®yHkuii, ocHOBHI TUNK (yHKIIA. ['paHuIs
byskuii, npii 3 rpaHumsMA. BaxiauBi - TpaHMII.
Henepepsuicte ¢ynkmii. Jlii Hag HemepepBHUMHU
¢yukuismu.  Touku  po3puBy  yHKmii Ta  ix
Kiacudikarmis

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

Jluoakmuuni 3acoou: [1,5,8]




7. MoxinHa, ii TeoOMeTpUYHUIN 3MICT, TaOIHIIS 2 2
MMOX1THUX. TToxigHa CKJIaJeHO1, o0epHeHOT,.
Judepenuian ¢yHkuii, #oro reoMeTpuuHUN 3MICT.
Hudepenmian cymu, 100yTKy, 4YacTKH (YHKIII.
[Moximai BummMx mopsiakiB. OCHOBHI  TeOpeMH
nudepennianbHoro uucieHHsa. [Ipaswio JlomiTams.
3acTocyBaHHs MOX1aHOT B myOmiuHii Ta
aJAMIHICTPaTUBHIN JISTEHOCTI.

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

Jluoakmuuni 3acoou: [1,5,8]

8. IloBHe gocaimkeHHs QyHKLii Ta mo0yaoBa 2 2
rpadiky ¢ynkuii. 3poctanHs Ta cnagaHHsA QYHKITIH,
ekctpemyM ¢yHkiii. Haiibineme Tta HaliMeHIe
3HauYeHHs (QYHKIII Ha BiapizKy. OmyKIicTh (QYHKITIT,
TOYKA TEeperuHy, acuMnToTu rpadika (yHKII].
3aranpHa cxema JoCIiDKeHHs (yHKIIII Ta o0y a0BH ii
rpadiky. Buxopucranus ¢yHkmiii Tta rpadikie B
myOJIiYHOMY YIIpaBJIiHHI Ta aJAMIHICTPYBaHHI.

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

Jluoakmuuni 3acoou: [1,7,8]

9. HeBusnauenmii inTerpas. IlepsicHa 4 4
¢yHKUIi Ta HEBU3HAYEHUH 1HTErpaji, iX BIACTHUBOCTI.
[HTerpyBaHHs ~ 4YacTMHaMHU  Ta  IiJCTaHOBKOIO.
IuterpyBaHHs  pamioHanbHUX  JpoOiB;  (YHKIIH,
pallloHaJbHUX BIJIHOCHO CHHyca Ta KOCHHYCa;
IHTEeTpYBaHHS JCSIKUX 1ppaIliOHATILHOCTEH.

3asoanmns na CPC: 3aodaui [1,2,7,8]

Jluoaxkmuuni 3acoou: [1,7,8]

10. Bu3Havenmii  iHTerpajs. HesnacHi 4 2
interpamu I ta Il pony. 3acTocyBaHHS iHTETrpaJIbHOIO
YUCJICHHS JI0 3a/1a4 T€OMETPIi Ta EKOHOMIKH.

3aeoanns na CPC: 3adavui [1,2,7,8]

Jluoakmuuni 3acoou: [1,7,8]

Buxonanus po3paxyHkoBoi poooru ta MKP 21

Bcroro roanna 18 18 66

Opi€HTOBHI IVIAHU 3aHATH 3 KOMII'IOTEPHOI0 MPAKTHUKYMY /Jisl IeHHOI (hopmu

HaBYaHHA HaBe)]eHi HUKYE

Komn'toTepHuii nMpakTHKyM MPOBOAUTHCS 3a MPUHIUIOM "30ipHHKA pelentiB’, sKi 4acTo
3aCTOCOBYIOTHCSI Ha TPAKTUII 1 JOCTaTHHO IPOCTO PEATi3yIOThCS B EJIEKTPOHHUX TaOIHUIIAX.
[IpakTHKyM Mae HaJAaTH NPAaKTUYHI HABUYKH poOoTu KopucTtyBadya [IEOM, HeoOXiHI B MOAabIIIN
npodeciiiniii poOOTI CTYIEHTIB.

Ha 3aHATTSX 3 KOMIT IOTEpPHOr0 NMPaKTUKyMYy B JJAHOMY KYPCl 3aCTOCOBYETHCS OJJHA
3 HAWMPOCTIIHNX 1 3araIbHOBXKUBAHUX MPOTpaM JUIsl pOOOTH 3 €IEKTPOHHUMHU TaOIUIIMU
— Excel, sika npuaaTtHa 1151 po3B’A3yBaHHS 3a/a4 3 BUILIOT MAaTEMATHKU.

L1s# mporpama € 1OCTaTHHO MPOCTOIO B 3aCTOCYBAHHAX Ta HAUOUIBII MOIIUPEHOIO Ha
npaktuni. BoHa 103BoNisie BUKOHYBATH YHUCENbHI OOYMCIEHHS Ta Mae 3pydHUM
MaTeMaTHUKO-OpIEHTOBaHWM 1HTepdeiic. BoHa He TIIBKM [03BOJISIE  MOJETIIUTH



PO3B'A3yBaHHS CKJIQJHUX MaTEeMaTUYHUX 3a]1a4, a 1 3HIMA€ MMEeBHUM MCUXOJIOTTYHUI Oap'ep
y BUBUEHHI MaTeMaTUYHUX METOJIB, 1 B MOJAIBIIOMY JIO3BOJISIE TIEPEUTH IO peaTbHOTO
MO/IETIIOBAHHS €KOHOMIKO-YIIPABIIIHCHKUX CUCTEM.
OCHOBHUMU 3aBJIaHHSMH KOMIT FOTEPHOTO MPAKTUKYMY €:
* HaBW4YKH pobotu 3acobamu MS Excel 11 MmaTemMaTnyHux 004HCICHb 3 00pOOKH
BEJIIMKUX OOCATIB JJAHUX;
* 3aCTOCYBaHHS MaTeMaTHYHUX (GOPMYJ AT 0OPOOKH TBOBUMIPHUX MACHBIB JaHUX
(ToOTO [T MPOBEACHHS OTEpaIliil MATPUYHOTO YUCIICHHS);
* HaOyTTS HaBUYOK 3 MOOYA0BHU TpadikiB PyHKIIN B AEKAPTOBIH Ta MOISAPHIN
crcTeMax KOOpMHAT;
* OmnaHyBaHHS PoOOTH 3 JoriuHuMH QyHKIisiMU Excel.

No . KinbkicTs
o/ Hazsa nabopatopnoi pobotu —

1 Po6ota 3 matematuunumu Gopmynamu B Excel 4

2 Hii wan wmatpursaMu. Po3B’s3yBaHHA CHCTEM JIIHIMHHUX 4
PiBHSIHb MATPHYHUM METOJIOM.

3 Mixrany3eBuii 6aanc. Mopenb JIeoHTheBA. 4

4 [TobynoBa rpadikiB ¢yHkmiii 3acodbammu Excel, noriuni 4
GbyHKII.

S) Enactuunicts QyHkuii. AHami3 HONUTY Ta MPOMO3MIIIi 2
PHHKY 32 JIONOMOTOI0 €JaCTHYHOCTI.

Bcerporo rogun 18

6. CamocriiiHa po6oTa cTyIeHTa

[TuTanHs 10 CaMOCTIHHOTO OIpallOBaHHS 3a3HAYEHI B 3aBJAHHAX JI0 MPAKTUYHUX 3aHATH Ta
OTOJIOUTYIOTHCS Ha JISKIIISX, TAKOXK MMEPECHUITAI0THCS Y BUTJISIII CIIOBIIIEHb HA TPYIIOBY MomTy. Temu:
«Mixrany3eBuil 6amanc ta mojenb JleoHTheBa», «EmacTuuHicTh QyHKII», «AHAII3 MOMUTY Ta
MPOMO3HUIli PUHKY 3a JOIMOMOTOI0 €JIacCTUYHOCTI», «BekTopHa anredpa, IUIOMIMHA, NpSAMa, KPUBI
Jpyroro MOPSAKY» BHHOCSTBCS Ha CaMOCTiiiHE ompaifoBaHHA. Takoxk OO0 camocTiiHOT poOoTu
CTYyJICHTa BIIHOCATHCS TIOTOYHI 3aBJIaHHS JIJIsl JOMAIITHIX poOiT Ta 3aBnanHs PP.

IlosiTHKa Ta KOHTPOJIb
7. lHoaiTHKa HABYAJIbHOI JUCHUILIIHU (OCBITHHOI0 KOMIIOHEHTA)

. NpaBWjIa BiABilyBaHHSl 3aHATH (K JIeKIid, Tak 1 MPaKTUYHUX/3aHATH 3
KOMIT'FOTEPHOTO MIPAKTHUKYMY );

BiJIBITyBaHHS JICKIIIH, IPAKTHYHUX 3aHATH, 3aHATH 3 KOMIT FOTEPHOTO MPAKTUKYMy a TaKOX
BIJICYTHICTb Ha HHUX, HE OLIHIOEThCA. OIHAK, CTYACHTaM PEKOMEHAYEThCS BiABIAYBAaTHU 3aHSTTA,
OCKIJTBKM Ha HUX BHKJIQJA€ThCS TCOPETHUYHUA MaTepiai Ta PO3BUBAIOTHCS HABUYKH, HEOOXI1THI IS
BUKOHAHHSI CEMECTPOBOrO IHAWBIAyadbHOro 3aBAaHHsA. CHcTeMa OIlIHIOBaHHS OpI€EHTOBaHA Ha
OTpUMaHHS OalliB 32 aKTHBHICTh CTYJCHTA, a TaKOX BHUKOHAHHS 3aBJaHb, SIKI 37aTHI PO3BUHYTH
MPAaKTUYHI YMIHHS Ta HaBUYKU. 3a TPOIYCKH 3aHATH CIiJI BUKOHYBAaTH Ta 3aXMIIATH JOAATKOBI
3aBJIaHHS, 3T1IHO IPOMYIIEHUX TEM.



. NMPaBUJIA MOBEIIHKHN HA 3aHATTHAX:

AKTUBHICTh CTYJICHTA HA 3aHITTI 03HAaYa€ pO3B'sI3yBaHHs Ta 3aj7a4 Ta BIAMOBIAl HA TECOPETUYHI
MTUTAHHS;

ITiJT 9ac 3aHATTS 000B'SI3KOBO MAIOTh OYTH BIIKITIOUEHI TeePOoHM Ta OyIb-sK1 1HIII TaKETH;

3axuct PP Ta 3aBmaHp KOMO'IOTEPHOrO NMPAaKTHKYMY BiAOyBAa€ThCS MICHs NPeNCTaBICHHS
BIJIMOBITHUX POOIT Y MUCEMOBOMY/EIEKTPOHHOMY BHTJISII. 3aXHCT POOIT BKIIOYAE y ceOe MUTAHHS
TEOPETUYHOTO XapaKTepy, 3TIHO TeMi poOOTH;

KOHTPOJIbHA, pO3paxyHKOBa poOOTH, 3aBIaHHS 3 KOMII'FOTEPHOTO MPAKTHKYMY, SIKi
MOJAIOTHCSI HAa TEPEBIPKY 3 TMOPYIIEHHSAM TEpMiHYy BUKOHAHHS, OLIHIOIOTHCS 13 BpaxXyBaHHSAM
mTpadgHUX Oais.

320X0UyBaJbHI 0anM HAJAIOTHCS 3a MIATOTOBKY JOMOBiJI Ha KOH(EPEHIiI0, HAMCaHHI i
KEpIBHHUIITBOM BHKJIaJa4a HaAyKOBOI poOOTH, pO3B'sI3yBaHHS 33/a4 MiIBUIICHOT CKJIAIHOCTI;

nepeadayeHo TMepecKiaJanHs MOAYJIbHHUX KOHTPOJIBHUX pOOIT (He Olnblie JBOX pas).
OO0O0B'13KOBO CJ1iJT BUKOHATH poOOTY Haa moMuiakamu B PP, sikino Taki moMuiaku Oyie 10mymeHo

poOOTH BUKOHAHI HE CAMOCTIiHO, 4YM 3a JIOTIOMOTOI0 OHJIAHH-KaJIbKyJsATOpa, HE
3apaxOBYIOThCSI.

8. Buau KOHTPOJII0 Ta peliTUHIOBA CUCTEeMA OLiHIOBAaHHS pe3yJbTaTiB HaBuaHHs (PCO)

[ToTounuit KOHTPOJIB: BIAMOBII Ha IPAKTUYHUX 3aHATTIX, eKcrpec-onuTyBanus, MKP.

Kanengapuuii KOHTPOIb: TPOBOAUTHCA JBIYl HA CEMECTpP SK MOHITOPUHT MOTOYHOTO CTaHY
BHKOHAHHS BUMOT CHIIa0yCy.

CeMecTpoBU KOHTPOJIb: 3aJIIK.

PeliTunrosa cucremMa OiHIOBAHHSA

Ne o

3/ | KoHTposbHMIA 3aX1/1 OIIHIOBAHHS % 6B;;OBHH Kinekicts Bcroro

I

1. | AKTUBHICTb Ha IPAKTUYHUX 3aHIATTIX 6 1 6 6

2 | MKP 24 12 2 24

3. | Bukonansns ta 3axuct PP 10 20 1 20

4 BukoHaHHS Ta 3aXHCT 3aBAaHb KoM otepHoro | 20 4 5 20

PAKTUKYMY

5. | Bamik 30 30 1 30

Bceboro 100

KpuTepii o1iHIOBaHHSI KOKHOTO 3aXOAY PO3MIILIYIOThCSI B KaMIlyci Ta/ab0 OTOJIONIYIOTHCS
nepes; KOHTPOJIBHUM 3aX0JI0M, CIIOBIIIAIOTHCS HAa TPYTOBY MOIITY.




OOOB’SI3KOBI  YMOBH JIOIYCKY JI0 3aliKy (IeHHa oy
Kpurepiii
dhopma HaBYAHHS)
1 PerTuur He menme 36 Oamnis
2 MKP He menmie 14 6anis
3 BukoHaHHs Ta 3axuct PP He menme 12 Ganis
Buxonanas Ta 3aXUCT 3aBJaHb He menme 10 Gamnis
4
KOMIT IOTEPHOTO IPAKTUKYMY
3aoxouyBaubHi Ta mrpadHi 6aan
Hanucanns Te3 3a TEMAaTUKOIO HABYAJIbHOI AUCHUILIIHU 10 6aniB
Hanmcannss crarti abo ydwact y MDKHApOJIHHX, 20 6anis
BCEYKpaiHChKHMX Ta/ab0 IHIMX 3ax0JaxX 4YM KOHKypcax (3a
TEMATUKOI0 HABYAJIBHOI TUCITUILTIHN)
Buxonanus ta 3axuct PP i3 mopymeHHsm TepmiHiB (6e3 (—=1) 6an 3a KOXXHUU JCHBb
MOBKHUX TPUIHH) 3aTPUMKHU

Tabnuis BiAMOBIAHOCTI PEHTHHTOBUX OaJIiB OIlIHKAM 3a YHIBEPCUTETCHKOIO MIKAJIOKO:

KinpkicTe Oanis O1iHKa
100-95 Binmingao
94-85 Jyxe mobpe
84-75 Jobpe

74-65 3a10BIILHO
64-60 JlocTaTHbO
Mewniie 60 Hes3anoBinsHo
He BUKOHAHI YMOBH JIONTYCKY He nonymieHo

9. lonaTkoBa indopMmailisi 3 TUCHUIIIHHA (OCBITHHLOI0 KOMIIOHEHTA)

Oco00MBOCTI OHJIAITH HABYAHHA:

yCi 3aHATTS 3 TUCHUTUTIHH 3aMMUCYIOTHCS 1 YCIM CTYICHTaM HAJIA€ThCS JOCTYT JI0 IIHX 3aIHCiB.
3ansatTsa npoBoaaTbess B ZOOM. IlocumaHHs Ha Il 3aHATTS HAJAKOTHCS CTYJIEHTaM Ha IOYaTKY
cemectpy. KoHcynmbTalii mpoBOASThCS 32 Y3rOKECHUM 4acoM 3i ctyaeHTamu B ZOOM.

OnnaiiH-Kypcu

JlucraHiiiiHe HaBYaHHSA Yepe3 MPOXOJKEHHS CTOPOHHIX OHJIAMH-KYpCIB 32 TEMAaTHUKOIO
JUCIUIUTIHN TOMYCKA€ThCS 32 YMOBU MOTOKEHHs 13 BukiiagaueM. [Ipu mpen’siBneHHi cepTudikaTy
PO MPOXOHKEHHS KypCy Ta HOTO MPOrpaMu CTYACHTY MOXKYTh OyTH 3apaxoBaHi JI0JJaTKOBI Oayu 3a
BUKOHAHHS MEBHUX JOJATKOBUX 3aBJIaHb 32 TEMATHKOIO Kypcy (BiMOBiAl Ha MPAKTUUYHUX 3aHATTSIX,
MIPAKTUYHI 3aBJaHHA). [Ipy 11bOMY KOHTPOJIBHI 3aXO/H 3 JUCIUIUIIHA BUKOHYIOTHCS Ha 3arajJbHUX
micTaBax.

IHkII03MBHE HABYAHHS

HaBuanpHa nucruruiiHa MOXe BUKIAAATHCA 7S yCiX CTYAEHTIB 3 OCOOJMBHMH OCBITHIMH
moTpedamMu Ta 3aJOBUTBHUM 3HAHHSM KYPCY IIKUIBHOT MaTEMAaTHKH. Y BHITAJIKY IMOTPEOU 3aBIaHHS
MOXXYTh OyTH CKOPUTOBaHI.




IMutanns 10 3adiky

Po3nin 1. JliniiiHa anrebpa, e1eMEeHTH aHaJIITUYHOI FreoMeTpii

1. BuzHauHuku Ta Matpulli. BusHauHuKHM, iX BIACTMBOCTi, CUCTEMH JIHIHHHX PIBHSHB.
®opmynu Kpamepa. Bunu marputp, aii 3 Humu. O0epHeHa MaTpuild, panr maTtpuii. Meron ["aycca
po3B'sa3yBanHsa CJIAP, maTpuunmii MmeTon.

2. 3acTocyBaHHS JIIHINHOI anreOpu B 3aj1ayaX €KOHOMIKH: MOJENIb MIKTaTy3eBOTO OallaHCy
JleontneBa.

3. Bekropu, onepaiiii HaJl BEKTOpamMu (JI04aBaHHs Ta BiJHIMAHHS BEKTOPIB, TOOYTOK BEKTOpa
Ha CKaJsip, BIACTHUBOCTI LMX omepariif). JliHiiiHa 3aneXHIicTh (HEe3aJeKHICTh) BEKTOPIB, MOHSITTS
Oasucy, KoopauHath BekTtopa. JlOOyTKHM BEKTOpiB (CKaNsApHUN, BEKTOPHHUM, MIIIaHMH), iX
BJIACTHUBOCTI.

4. Ilnomwmua ta npsma. [lnomuna, pi3Hi BUAM PIBHIHHS IUIONIMHM, MpsSMa HA TUIOIIMHI Ta y
IpoCTOpi, pi3HI BUAM ii piBHAHb. BiacraHi Ta KyTM MDK NpSMUMH Ta IUIONIMHAMHU. YMOBHU
MapajesIbHOCTI 1 MePIEeHAUKYIAPHOCTI MPSAMHUX Ta TUTonTyH. [IpsiMi Ha TUIOMIMHI: BUAM 1X PIBHSIHB Ta
YMOBH iX MapaielbHOCTI 1 MePIeHIUKYISIPHOCTI.

5. KpuBi 2-ro mopsaky: Kojio, eminc, mapabosa, rinmepOosa, iX KaHOHIYHI PiBHSIHHS,
BJIACTUBOCTI Ta OCHOBHI MTapaMeTpH.

6. HaBeniTh mpuKiIag BUKOPUCTAHHS MAaTPUYHUX OOYHMCIICHb Y MOJCIIOBAaHHI €KOHOMIUYHUX
9H COI[IaIbHUX TPOIICCIB.

7. SIK 3aCTOCOBYIOTBCSI CHCTEMH pIBHSHb Yy TPOTHO3YBaHHI (DIHAHCOBHX TIOTOKIB Y
JiepKaBHOMY YIIpaBIIiHHI?

8. SIk 3HaXOIUTHCS BUSHAYHUK MATPUIIL, 1 sIKE HOT0 3HAYEHHSI B yIPABIiHCHKUX PO3paxyHKax?

Po3xin 2. Teopist rpaHuIlb.

1. Yucnosi MocaiA0BHOCTI, TPAHMIISA TIOCIIIOBHOCTI. BiacTHBOCTI 301KHUX TIOCITIIOBHOCTEH.
HeckinueHHO Mauti Ta BEJIHKI MOCIIIJOBHOCTI.

2. OyHkuii, ocHOBHI TUNH QyHKHiN. ['parnns GyHKii, aii 3 rpanumsiva. Baknusi rpaHuti.
Henepepsnuicts ¢ynxuii. [ii Hang HenepepBHuMHU ¢(yHKIissMH. Touku po3puBy ¢yHKHII Ta iX
Kyacudikais.

3. SIx apudmernyHa Ta reoMeTpuUyYHaA Mporpecii MOXyTh OYTH BHUKOPHUCTaHI B aHali3i
COIIIaTbHO-€KOHOMIYHHUX TPOIIECIB?

4. SIx TMOHATTS TPaHULl BUKOPUCTOBYETHCS MPHU aHali31 eKOHOMIYHHUX a0o0 JemMorpadiyHux
MMOKA3HUKIB Y JIep>KaBHOMY yNpaBIiHHI?

5. SIk MOXHa BUKOPUCTOBYBATH YMCJIOBI MOCTIZOBHOCTI JJIsI NMPOTHO3YBaHHS TUHAMIKH
OrOPKETHUX BUTpAT abo T0XO0/1iB?

6. HaBeniTh npukiaj BUKOPUCTAHHS YMCIOBUX IMOCIIOBHOCTEH y MIaHyBaHHI COLIATbHUX
mporpam.

7. Sk aHami3 301KHOCTI MOXKE JIONMIOMOITH y JOBIOCTPOKOBOMY IJIaHYBaHHI CTPATETi4HOTO
PO3BUTKY perioHy?

Po3nin 3. JludepennianpHe yncaeHHs QyHKIT OAHI€T 3MiHHOI.

1. Ioxigna, o3HaueHHs Ta TEOMETPUYHUN 1 (I3UUIHMNA 3MICT, Tabnuis noxinHux. [ToximHa
CKJIaJIeHO1, 00epHEeHO1, MapaMeTpudHo 3a1aHoi GpyHkuii. udepenmian GyHkKIii, Horo reoMeTpuaHu
3micT. Judepenmian cymu, 1ooyTky, vactku ¢yHkmii. [Toxigai Bummx mopsiakis. OCHOBHI TEOpeMH
mudepeHmiagbHoro yuciaeHHs: Teopemu Depma, Pomns, Jlarpamka. IlpaBuno Jlomitasns.
3acTocyBaHHS MOHATTS MOXIAHOI JI0 3a/1a4 €KOHOMIKH: TOHATTS €1acTUYHOCTI QyHKIIT (0O3HAUYEHHS,
BJIACTHUBOCTI).

2. IToBHe pocaixkenHs: gyHkuii Ta nodynosa rpadiky ¢pyHkuii. 3pocTaHHs Ta crajaHHs
¢byHkuii, ekctpemyM QyHkuii. Haitbinpie Ta HalfiMeHIe 3HaueHHs QyHKIT Ha BiApi3Ky. OMyKIicTh
(byHKIII1, TOYKH MMEpEeruHy, aCUMIITOTH rpadika GyHKIi. 3araibHa cxema IOCHTIKeHHs (QyHKIIIT Ta
noOy1oBH ii rpadiky.

3. Sxuii reoMeTpUYHUN Ta EKOHOMIYHHUHN 3MICT IMOX1THOI?

4. Sk moxizHa BUKOPHUCTOBYETHCS JUISl aHAII3y JUHAMIKH 3MiH €KOHOMIYHHMX IMOKAa3HHKIB,
takux sk BBII, piBeHs 101111 UM TOAATKOBI HATXOHKCHHS ?




5. HaBeniTh mpHKiIaj] 3acTOCYBaHHs IOXITHOI JJs ONTHMI3alii Jep>KaBHUX BUTpaT abo
€(hEeKTUBHOTO PO3MOJILTY PECypCiB.

6. SIk MOKHa BUKOPUCTOBYBATH JH(EpeHIian A OLIHKK MajluX 3MiH y (hiHaHCOBUX a0o
coIfiabHUX TMporiecax?

7. SIk 3HaXOMKEHHS TOUOK eKCTpeMyMy (MaKCUMYyMiB 1 MiHIMYMIB) I0NIOMarae y BU3Ha4eHH1
ONTUMAJIBHUX CTPATET1H yIpaBIiHHA?

8. Sk nmocmimkeHHs MOHOTOHHOCTI Ta KPUBHM3HM (DYHKIIN JOMOMarae y MpOrHO3yBaHHI
€KOHOMIYHOTO PO3BUTKY PETiOHY?

Po3nin 4. InTerpagbHe YHCICHHS.

1. HeBu3Hauenwuii inTerpad. [lepBicHa ¢pyHKIIIT Ta HEBUZHAYCHHH 1HTETPaI, iX BJIACTHBOCTI.

2. OcHOBHI MeTOIH 004HCJICHHS iHTerpaJiB:

— orepallis BHECEHHS i 3HaK 1HTEeTpay;

— 3aMiHa 3MIHHHX;

— IHTerpyBaHHS YaCTUHAMU;

— IHTerpyBaHHs JpoOOBO-paLliOHATILHUX BHPA3iB;

— IHTETpYBaHHS TPUTOHOMETPUYHHUX (DYHKIIIH;

— IHTerpyBaHHsI ippalliOHATbHUX BUPa3iB;

— yHiBepcajbHa TPUTOHOMETPUYHA IT1JICTAHOBKA.

Buznauyenuii inTerpaJ

- O3HAa4YeHHS Ta BJIACTUBOCTI;

- METOAY OOYMCIICHHS Ta 3aMiHa 3MIHHHX;

- HeBnacHi iHTerpanu I ta Il pony;

- O0YMCIICHHS TUIONI TUIOCKUX (iryp, MOBXKHHH KpHBOi Ta 00'eMy Tiia 3a JIOIOMOTOIO
IHTErpaJIbHOTO YUCTICHHS




JoBinkoBuii MaTepiaJ
BEKTOPH

Jii Hag BekTOpaMu

1. lonaBaHHs BEKTOPIB 2. BigHiMaHHS BEKTOpIB
b
oy
a+
a a a a-b
ath
b b

3. MHO€eHHS Ha YUCO (IPUKIIAIN)

BekTopu y nexkapToBiii cucTeMi KOOpPAMHAT

E=(XB—XA;YB_yA;ZB_ZA).



= _ [42 2 2
JloBxKUHaA BEKTOpa ‘a ‘ =yaxta,ta,

a a,

QD

z

cosa=—= COSf=r— cosy =
Hanpsmui kocurycH ‘ a ‘ , ‘ a ‘ , ‘

JIii Hag BEKTOpaMH, 3aJaHUMH Y KOOPAUHATHIN Popmi

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

YMoBa KoJIIHEapHOCT1 BEKTOPIB x Py Mz

CkansipHuii Ta BeKTOPHHUH 100yTKH BEKTOPiB

a\_



HobyTok CkansipHuit Bekropuuii
I _ _ oL -
O3HA4Y€H -5, (4,0) ixb ,[é,b]
Hsl
Tun Yucio Bekrop
BEJIMYMHH
OsHauens | 5 ‘6‘003(5, 6) C=axb, sxmo:
Pl
1) € nepneHauKyIsSpHUI
pexTopam d u b
2) Tpiiika Bexropis d,b,C —
npaBa;
3 c|=al |b|sin(a.b)
BrnactuBoc | 3.p=h-.5 ixb=-bx3
Ti (aa)-b=a-(a6)=4(a-b) | (a5)xB=ax(16)=(axb)
(a+6)-c=d.c+b-c (a+6)xc=axc+bxc
a’.az‘é_"z axa=0
Aobytkn | {.i=j.j=K-k=1 ixi=jxj=kxk=0
OpTiB i-k=j-i=k-j=0 >+ i jki] «-
Obumenen | 5. 5_a b, + a,b, +a,b, i J ok
HS dxb=la, y &
b, b, b,

B JICK




OcHOBHI

3ajaul

JIOBJKMHA BEKTOpa

a-b

cos(a,5)=

jsbli
(o

BEKTOD

o
(@]

yMOBa MEPIEeHIUKYJISPHOCTI

Q,
(@

=0

KOCHHYC KyTa MIX BEKTOpaMu

MPOEKIIisT BEKTOpa Ha 1HIIUHN

h

®
Q)

©olal

Ionia napasiesorpama,

H06YI[OBaHOFO Ha BCKTOpax

BUCOTA Mapajesiorpama

‘ "
o
X
o

jsbl

BHCOTA TPUKYTHHUKA

_2s, _|axb|

Mimanuii 100yTOK BEeKTOpiB



[To3HaueHHs = (- - -)
abC 45, \@,b,C
O3HayeHHs -
(ax b ) C
Bnactusocri e o I = .
abc=bca=cab=-acb=-Cha=-bdac
OO0uucieHHs a, a, a,
y JICK abc=|b, b, b,
C




OcHOBHI

3aja4il

Q,

O
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h=

yMOBa KOMIUIAHAPHOCTI TPbOX BEKTOPIB

I
o

Opi€HTallid TPIAKU BEKTOPIB:

jabl]

bc>0 _ ppasa Tpitika :

b

jabl]
Ol

<0 _ gipa Tpitixa
00’ eM mapastenerrinesa, mooy10BaHOTO Ha BEKTOpax

~ V =\§66\

a , b y C napanenenineoa

06’eM mipaminn, noGyoBaHoi Ha BexTopax a:D:C

BHCOTa Mapanenenineaa

—

b
X

jsbli
Ol

napanenenineoa

S

jabl]

|
b|

epani ‘

BHCOTA Iipamign




mpaMtou ‘ a 6 ‘
zpam ‘ é: b ‘
IMPSAMA HA IIJIOIIIHI
A
YT AN=(A;B) y
\ b
Mo( %o ;Yo ) / Mo( X0 ;Y0)
S=(1I;m) pl/ u /{ X
E ~ 0 N

Haiinpocrimie piBHSAHHS

A(X— X0)+ B(y— YO)=0.

3arajgbHE piBHSHHS

Ax+By+C=0

KaHoHIYHE piBHSAHHSA

PiBHSIHHS 3 KyTOBUM KO€(IL[IEHTOM

y=kx+b, k=tgep

PiBHSIHHS TIPSAIMOT, 110 IPOXOIUTH Y

3aJlaHOMY HanpsMy (piBHSHHS B’ S3KH)

Y—YO=k(X—X0).

PiBHSIHHS y BiApi3Kax Ha OcAX




HopmaiibHe piBHSIHHS

Xcosa + ysina— p=0

PiBHSIHHA MIPsAIMOT, 1110 TPOXOJIUTH

gyepe3 Bl TOUKH

X=X _ Y—Y1 k=y2_y1

X2 =X Y2—Y1: Xo =Xy,
YMoBa napasieIbHOCT1 MPAMHX ko =Ky
1

Ky =——

YMoBa nepHeHANKYIIPHOCTI MPIMHUX Ky
k, — k
tgf=|—2—L ” kl

Kyt 0 mix npamumu (rocTpuii) 1+kika |,
Biacrans Big Touku M 10 npsimMoi d(M )=‘ Xpm COSa + Yy Sina — p‘

d(M):‘AXM +Byy +C|
a0bo \/AZ-i-B2

KPUBI APYT'OI'O ITIOPAIKY



Eainc ta rinep6oJia



Kpusa

Eninc 3 ¢poxycamu

Ha eici Ox

I'inepoona 3 ¢hoxycamu

Ha gici Ox
PiBHSIHHS x2 y? x? y?
2 ti2=1 221
a b ,a>b a“ b
ITiBBIci a — BelMKa a — milicHa
(2a, 2b - b —mana b — ysBHa
gici)
Biacrans

B1JI LICHTpA 110

doxyciB

c=+a?-b?

c=+a’+Db?

Koopnnna

TH (HOKYCIB

Fi(c; 0); F2(-c; 0)

Fi(c; 0); F2(-c; 0)

Excuenrtp

HUCUTCT

PiBHSIHHSA

JTUPEKTPUC

PiBHsHHS

ACHUMIITOT

Q| T




Bincrani

B1JI TOYK1 M 110

FM=r=a-¢gXx,

FM=r=a—¢ex,|

OKYCIB
oy F,M=r,=a+¢X, FEM=r,=la+e&Xx,
| AY |
| b |
! |
| |
als [\ alg,

! |
! |

Pucynok i n i

ITapadoan, cumeTpu4Hi BiTHOCHO oci OX




PiBHSIHHS

y? =2px y2 =—2px
KOOPIHHAT
Fl 20 S
H 2 2
dokyca
PiBHSIHHS
P P
JAMPEKTPHUC 2 c
u
! y y
. — !
: F F \O :
-pl2 p/2 P2 A pl2 x
: \ __/ '
PHCYHOK

IIapa6osn, cumeTpu4Hi BitHocHO oci Oy




PIBHSIHHS X2 5 oy X2 . N
KOOPAWHAT
Flo: > Flo;-P
" 5 )
dpoxyca
PiBHSIHHS
y= _g y= g
JAUPEKTPHUC
"
[ oty
p/2 L F p/2 0 R
> X
_.p2|O X /-plz F
PHCYHOK
3cyHeni kpuBi
2 2
Koo (X_ Xo) +(y— yo) = R?
X
2 2
(X_ XO) +(y_ yo) —1
Exine @’ b’ Finepsona

(x=x%) _(y=v) _ .
a’ b2




X d Xn X

IapaGouau (x=x) =2p(y- ) (x=x) =-2p(y- )

)

Yo YO// \

Xo X l Xb \ X
(y_ yo)2 =2 p(X— Xo) (y_ YO)2 =-2 p(x - Xo)
A
—_— Y
_____ y >
—_— '
@) Xo )(' O Xo X'




T'PA®IKA OCHOBHUMX EJJEMEHTAPHUX ®YHKIIHN

AureoOpaiuni pyHkuii

Ay Ay Ay
> O
o) X X
o X
y=X y=X3 y=)(2n+1 y=X2 y=X2n
y AL /)Ay
o) >
X >
O X
y—l y= = y= L y= .
X X2n+1 X2 X2n

b

| y % y
/ O X= O
o M

y=\/; y=2{1/; y=§/§1 y=2n+\1/; y3=x2 y2n+1=X2m

TpancuengeHTHI QpyHKIIT



3z /2

y = COS X

2r
\/x'

j»

T X

\41
y =sinx
[”
y:
A
vy —
1 O
4k
a2

zl2

arccos X

y

arcsin x
/2
-l2

y




y = arctg x y = arcctg X

Y 4y

O x

y=a" a>1 y=a" 0<a<1 y=log,x a>1 y=log, X
O<ax<l1

TPAHUIII

lim>" % =1
Ilepa BaxxJuBa rpaHuls x>0 X .

: 1Y _ y

limi 1+ =e lim(1+x)x=e

JIpyra BaxJIuBa rpaHUIs X : x>0 :

METOAU OBYUCJ/IEHHA 'PAHUIb

o0

00

VY BuUnmajKy HEBU3HAYEHOCTI ( ) Tpeba MOJUIMTH YUCEIbHUK Ta 3HAMEHHUK

HA HAWBUIIUHA CTEMIHBb 3MIHHOI.

x}—4x+5 . 4+_5
S 3 T2 3
|imw= x© =|im2X—=|im X~ X
X—)ooX + X_ o0 X—o0 + -— X—>00 =
3x -8 X’ +3x-8 1.3_8 (1)_a,
1) x3 x x2 x3=\0 :



%/x2+1+‘{/3x4+x

lim—X X

U +1+43x* + x (oo) x>0 Ix2+7

lim
2) X—o \/X +7 =

i/x2+1 \/3x4+x
_|_4 _
x3 x* i

lim I|m T
X—>c0 \/x2+7 X—>o0 \/
- x? -

(n+1)!+n!_(f) lim ni(n+1)+n!
- _m>e(n+1)(n+2)n!

)= X =

SR

lim
3) "= (n+2)!

(0 0]

|
e nl(n+1)(n+2) men+l \oo noen+1 oo

0

v BUIIAAKY HEBU3HAYEHOCTI (O) CJ'IiI[ YHUCCJIBbHUK Ta 3HAMCHHUK PO3KJIaJaTH HA

MHOXXHHKH.

. x®—8 0\ i (X—Z)(X2+2X+4)_ . XP+2x+4 12
lim— X —°_=| = |=lim = lim - _ 6
4)2 x*—6x+8 \0/) =2 (x=2)(x-4) x>2  X—4 ~2 .

SIkuo rpaHuUI MICTUTH IppalllOHANIbHICTh, MO30yTHCS 1i 3a JIOMOMOTOIO

dbopMyJI CKOpPOYEHOTO MHOXKCHHS; SKIIO HEBHU3HAYEHICTh HE 3HHUKHE, a

TpaHCHOPMYETHCS Y (°°/ °°), MOIUIMTH HA CTAPIIUHN CTEMIHb 3MIHHOI (3 ypaxyBaHHSIM

noOyBaHHS KOPEHIB).

xias () “m(«/2x+3—3)(«/2x+3+3)
_ 6 x—3

5)3  XP-9 x2-9)(V2x+3+3) -

lim 2Xx =6 lim 2(x~3)

_x>3(x2 9)(«/2x -3+ 3) 23 (x=3)(x + 3)(\/2x -3+ 3) =

) 2 1
lim =—

o3 (x+3)(V2x-3+3) 18




SIkmo  BuUpa3 Mae€  TPUTOHOMETPUYHI  (PyHKIII, TEPEeTBOPUTH CYMHU
TPUTOHOMETPUYHUX (YHKLIA HA TOOYTKH; MHOKHUKH, TPAHUL KOTPUX HE TOPIBHIOE
0 a0 ©, 3aMIHUTU LIMMU T'PAHULSMU; JJIs1 KO)KHOTO MHOXHHKA, KU npsmye a0 0,

noOyayBaTH 1-y BaKJIMBY T'PaHULIIO.

sin2x.2X
sin2x o1 o 2x
tg2x (9} . x>0 C0S2X  x-0 SIN5X 2
lim—2 —| lim&os2x €0SeX .BX =
6) x»0sin5x =\0/=>-0 sin5x = 5X -5
sin3x sin X
_ 0 in3x.si 3X-— —X
Iimcost 2cos4x (_) Iim25|n3x2 SINX - 3X 2 X
x—0 X —\ 0 /- x50 X = x50 X =
2lim 3% X
= x>0 X =6

See . @
VY Bumajky cTeneHeBO-NMOKAa3HUKOBOI (PYHKIIT (HEBU3HAUYEHICTD (1 ) ) OCHOBY

3anucaTtv K cyMmy | Ta HECKIHUEHHO Maoi (yHKIII, MoOyIyBaTU APYTY BaXJIHUBY

I'paHUIIO Ta HepeﬁTI/I H0 I‘paHI/IIIi Y IOKA3HUKY.

(3x+1Y . 3x+1 < 5 Y
lim . liml 1+ -1 lim| 1+
7) X2 3x—-4 :( ):x—>°° 3x—-4 — X 3x-4) _
5
3x—4 |3x—4

) 5 5
lim|| 1+
X—>00 3)(_4 lim 5x 5

_ _Axoo3X—=4 _ § .
—e —e3 .

X—2

Iim(3x—5)x1—z:( w):lxigg(u(3x—5)—1)x1-z:|xig21(1+(3x—6))x1_2:

3x-6

. 1 x-2
_ |XI_I’)T2][(1 +(3X - 6))3’(‘6] _ lim 3X6 i 3(x=2)




IToxigHi ocHOBHHX

eJIeMeHTApHUX PYyHKIii

1. (x”)’znx”‘1
2. (x) =1

{ 1
, W=

(lgx) =

8. X In10
9.UnXY=§

10. (sinx) =cosx

11, (cosx) ==sinx

HOXIIHI

IMoxigHi ckIageHnx

eJIeMeHTAPHUX PYHKIii

(i
4a. \U u’

!
54 (a“) =a'lna-u’

7a. ulna

(lgu) =

8a. u InlO

’

1y
0n (Inu) =<-u

10a. (sinu) =cosu-u’

11a. (cosu) ==sinu-u



' 1 . |
t = .
12. (tgx) cos? X 123-(9‘1) o052 u

13 (Ctgx)’z_sinzx . (ctgu)=_SinZu_u

" (arcsin X)' = 1_1)(2 . (arcsin u)' — — u
15. (arecos x) = - 1—1x2 . (arccos u) = — 1_1u2 w
16. (arcth)’ = o x? n (arctgu)' — - o

17 (arccth)’ TPV 7 (arcctgu)' = o

INPABUJIA TUPEPEHIIFOBAHHA

1.C'=0

5 (Utv) =u'V
(ut C)' U

3. (UV)’ =u'v+Vu

(C'U)’zc.u’



JOTHUYHA I HOPMAJIb

AOTHYHA

HOpMAJIb

Y= Yo =k(x=x%) PiBHSIHHSI TIPSIMOT Yepes T. Mo (%o yO);



— — , v . . 3
k=1ga =y (MO) - FEOMETPUYHUH 3MICT MOX1AHOT;

Y= Yo =Yy'(Mg)x=xo) - PIBHAHHSA JOTUYHOI;

kl‘kz =_1

- YMOBA NEPIEHIUKYJIISIPHOCTI MPAMHUX;

O)(X Xo)

~ T y(m

- PIBHSIHHSL HOpMaJIi.

JloTdHa 1 HOpMaJTh 10 TaHOI JIiHIT B 3aJ1aHIi TOYIl — I1€ € TIPSAMI, 1[0 TPOXOIUTh

yepes Touky gotuky Mo (%03 Yo).

FeoMeTpUYHUI 3MICT MOXiHOT B JaHil TOYI |VIO(XO . yO): 3HAYEHHS MOXiTHOI

o ) y’(M ) ) N . M
B JAaHIX TOYII1 0/ € TaHICHC KyTa &, 1] IKUM JOTHYHE JO KPHBOl1 B TOYII1 0
M 0

neperunac Bick OX . HopMans nepneHauKyispHa 10 JOTHYHOI B TOYI JOTUKY

ToMy ciify BUKOpUCTATH YMOBY NEPIEHIUKYISIPHOCTI JBOX MPSIMUX: Ky ko =-1

EKCTPEMYM ®YHKIIII

Jnst nocmimkenHss (yHKUii 1 moOyaoBu ii rpadika CTyJIEHT MOBHHEH A00pe

. coe ’ . ’ . . .
sHaty, wo npu 3poctanni pyukuii - Y >0, npu cnanansi - ¥ <0 i posymitu pisaumo
M1 HEOOX1JTHOIO Ta JOCTAaTHHOIO YMOBAMHM 1CHYBAaHHS €KCTpeMyMy (YHKIIIT, a TaKOXK

HEOOX1THOIO 1 JOCTaTHLOIO YMOBAMH ICHYBaHHS TOUOK IEPETHHY.

, — . . .
y (XO)— 0 260 ne ICHy€e — HEoOX1/THa YMOBa 1CHYBaHHS €KCTPEMYMY;



,, — . . .
Y"(X0)=0 a60 ne icHy€e — He0OXiZHA YMOBa iCHYBaHHS TOYOK MEPETHHY.
[3 IUX YMOB 3HAXOAATHCS KPUTHYHI TOUKH.

JloctaTHg yMoOBa JUisl ICHYBaHHSI €KCTPEMYMY B T. Mo a6o Touxu MEPETUHY —

3MiHa 3HaKa BIJIMOBIAHO JIO MEPIOi 1 IPYToi MOXITHOI MPU MEePEeXOol Yepe3 KPUTHIHY

TOYKY.

!

y'’>0 ynkiis spocrae 7] y'<0 _ byHKIS cmajae N
" M

y">0 _ ¢yukuis onyknasams Y ;Y <0 — (ymkuis onykna sropy — .

BJACTUBOCTI HEBU3HAUYEHOI'O IHTETPAJIA
1 a) ([f(x)dx) = f(x)
5) df f(x)dx= f(x)dx

5) Jdf(x)=f(x)+C

2. a) IAf (x)dx = AI f(x)dx, A= const

0) ” f1(x)+ fz(x)]dX=I fl(X)dX+I fz(x)dx.

B)j'f(ax+b)dx=§F(ax+b)+C [ (x)ax=F(x)+C

, IKIIO

3amiHa 3MIiHHOT

[ (oo om= £ = fra=r@rc=rFe)re

¢'(x)dx = dt



xdx ., x2=t dx
sin’x — Ctgx=t

X”dx N Xn+1=t

sinxdx _, cosx=t

cosxdx _, sinx=t

ekxdx — e"x=t

a’” dx — a‘=t

dx

X — |OgaX=t,|nX=t

dx 1

_n n—l=t

X — X

3

\/; — \/;=t

dx

1-x* - arcsinx=t,
arccosx =t

dx

1+ x2 - arctgx =t
arcctgx =t

dx

cos’x — tgx=t



IHTer)’BaHHﬂ YacTHHAMH

Iudv =uv—Ivdu

X sinkx
j x" coskx [dx y y
kx 9% dx dx
M L “‘cos2 kx J‘sin2 kx
1) u dv : u=x . u=x
Ixsloggx dx Ix”arcsinkx dx Ix”arctg kx dx
2) U, s#-1 U : U
3) HuxmigHi iHTErpaiu
{sin kx} [e"x}
I y dx
coskx| | a jsinlnxdx Icoslnxdx I ax’ +b dx
u dv . . U ; u
Taoauus inTerpaJjin
n+1
Ix”dx =X +C
1. n+1 ,n=-1
Idx =Xx+C
2
I XdX = x +C
2
dx
—— =2Jx+C
I



d—X=—1+C

) J‘dyx=ln\x\+c

I dx =In|x+a|+C
X+a

I dx _ arctg——

X*+p f f

dx
=arctgx+C
Ix2+1 J

Xx=+/p
i

+C

dx
J‘x—p Zf

x-1 1

dx 1
-[ x+1

=—1In
x>=1 2

+C

I\/XT ‘x+q/x2ip‘+c

X
= arcsm + C

-

I =arcsin Xx+C
1—x?

Iaxdx= a +C
7. Ina

Iexdx=ex +C

8 Isinxdx=—cosx+C



9 Icosxdx=sinx+C

10 jtg xdx =—In|cos x|+ C

1 'ctgxdx=ln\sinx\+C
'_d—x=ln tgé +C
12. 7 sInX 2
L™ tg(zﬂj e
13, ¢ COSX 2 4

dx
14 J‘sinzxz_agx+C

dx
=tgx+C
15. Icoszx J

f Xdx _ilnax2+b‘+C
16. Y ax’+b 2a

I >:dx =1In‘x2+b‘+C
X +b

xdx \/7
ax‘+b+C
J‘\/ax +b

X dx
o

X2 +b+C

xdx Jo—x?
I =—vb-x"+C
Vb —x°

BU3HAYEHUM IHTETPAJI



®opmysa Herotona - JleiiOHins 1151 00UMCc/IeHHS BU3HAYEHUX iHTerpaJin

[ 1()ix=F(x) =F()-F)

Crocid migcTaHOBKM y BU3HAYEHHUX iHTerpasiax

o(t)=x; nput=pF x=9¢(B)=b
(0'(t)dt=dx; nput=a X=¢(a)=a

= ? f(x)dx

a .

[t oo (t)ct =

Croci0 IHTerpyBaHHs 32 YaCTHHAMM Yy BU3HAYEHMX iHTerpaJax

b b b
fudv=(u-v)| -[vdu
a a a
O06unc/IeHHs IO TI0CKOI (piryp VA
a) KpMBOJIiHINHA TPpameLis: y=r (x )
[ (e 1)
S=| f(x)dx; f(x)>0
! | _
7/
0 a b x

5= [[f,00- (N 1,0> £,(0)



y=falx)

0) KpUBOIIHIAHUI CEKTOP:

12
s=2[p(p)dp
5

HesJiacHi iHTerpa/m 3 HeCKiH4eHHMMHU IPAHULISAIMH

a) HeBNACHI Ihme2panu 3 HeCKIHUeHHUMU 2PAHUYAMU

“y



f(x)dx = Iimb f(x)dx

o0
b—)a

QD e 8

__t[; f(x)dx = aﬁ)rpj f(x) dx

_O_Eof (x)dx =__(ondx + T f(x)

, ne C—moBiJbHE 3HAYECHHS, f(x) — BCIOJIU

HenepepBHa QPYHKITIS.

SKmo rpaHUI TAKOro IHTErpandy € KIHLEBOK, TO TAKUU I1HTErpan Ha3UBA€ThHCA

30DKHUM; Yy pasl, KOJIM IHTETpaJl MpsMY€E 10 %, HOro Ha3WBAKOTh PO3O1KHHUM.

0) HeenacHi iHmezpanu 6i0 po3PUBHUX DYHKYIU

j)' f(x)dx=j f(x)dx+j)' f(x)dx

ne X=C— Touyka po3puBy QyHKIIi, 1€

[ ()dx=tim [ F(x)dx

&e—>+0 a

e—>+0 ote

f f(x)dx= lim b f(x) dx

Po0ouy nporpamy HaB4YaIbHOI AMCHHUILTIHM (cHi1a0yc):

Ckitaaeno:

JIOLEHTOM KadeIpu MaTeMaTu4Hoi (Pi3uku Ta AudepeHLianbHuX piBHIHb, KaHAUIATOM (i3.-MaT.
Hayk Cene3nboBoto Hamietro IlerpiBHaoro

YxBajneHo xadenporo MateMaTuyHoi (i3uku Ta AudepeHuiadbHuX piBHAHB (poTokon Ne § Bif
23.05.2024)

Ioroxxeno MertoauuHo0 KoMicielo (akyynbTeTy couiosorii i mpasa (mpotokon Ne 9 Bifg
26.06.2024)



