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OcaiTano-npodeciiina mporpama — ,,Komn’rotepHa iHXeHepis”’

Kadenpa exonomiunoi kidepHernku ta ingopMaTuku

Dopma Kypc | Cemectp | Jlekuii | Tlpaktuuni | IPC | Tpeninr, | CPC | Pasom | 3anik

'| ExzaMen
| HaBHanus/ (ron) 3AHSTTS (roxn) KIII3 (cem) (cem)
daxynbrer ' (ron) (rox)
Jenna 1 1,2 60 60 ) 16 69 210 - 1,2
3aouyna 1 o2 16 8 - - 186 210
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PoGoua nporpama cknalieHa Ha OCHOBiI OCBITHBO-TIpO(bECiifHOI MporpaMH HiAroTOBKM OakaliaBpa
ranysi 3panb 12, Indopmaniitni Texmonoril” cnemiansuocti 123 , Komm’rorepHa imkeHepis”,
3arBepikenoi Buenoto Paygoro 3YHY, npotokon Ne 10 Bix 23.06.2023 p.

PoBouy nporpamy ckimamm:
A.¢.-m.H., npodecop kapenpu EKI Jyurpo BOOAHAP
K..-M.H., touenTt kadeapu EKI Onsra BO3HAK

PobGoua mporpama 3arBepipkeHa Ha 3acimaHHi kadenpH eKOHOMIUHOI KiOepHEeTHKH Ta
indopmaruku, npotoxon Ne 7/ sin 44 08 2023 p.

3asinyBay Kadenpu

1.e.H., mpodecop _ 7%;47 Jleca BYSIK

Posrnsuyro Ta cxpanemo rpymoio 3alesnedeHHs creuianbuocti ,,Komn’loTepua
imxenepis”, npotokon Ne 7 sin L& & 2023 p.

Tononra I'3C

ILT.H., mpothecop Oner BEPE3BKUI

IMapant OI1

K.T.H., JOIIEHT Jlecst IVBUAK




CTPYKTYPA POBOYOI MPOT'PAMM HABYAJIbHOI JUCIUILITHUA

~BUIIIA MATEMATHUKA”

1. Omuc aucuumiing ,,Buma maremaruka”

JAucuuniiina —

Buma maremaTuka

I'any3b 3HaHb, CHENiATBHICTSD,
CTYIiHb BUIIOI OCBiTH

XapakTepucTuka
HaB4YaJbHOI
JTUCIHUILTIHA

KinbkicTs kpeautiB ECTS: 7

I'any3b 3HaHB
12 ,,Indopmaniiini TexnoJiorii’

Craryc aucumIiinm
010K 000B’SI3KOBUX
JTUCITUTLIIH, [IHKJT
npodeciiiHOT MArOTOBKH
MoBa HaBYaHHS
YkpaiHCbKa

KiabkicTh 3ajikoBux Moay.tiB — 8

ChneniajbHicTh
123 ,, Komn’oTepHa iH:keHepis’

Pik minroroBku:
Jlenna — 1
3aouna —1
Cemectp:
Jenna -1, 2
3aouna -1, 2

KinbkicTb 3MicToBUX Moay.iB — 4

Crtyninp BUIIOI OCBiTH —
O0akajaBp

Jlexmii:

Jenna — 60 200.
3aouna — 16 200.
IIpakTny4Hi 3aHATTA:
Jenna — 60 200.
3aouna — 8 200.

3arajabHa KIJIBLKICTH FOANH:
Jenna ¢popma HAaBYAHHA —
3aouna popma HaBYaAHHSA —

210
210

Camocriiina po6ora:
Jenna — 69 200.,

Tpenine, KIII3 — 16 200.;
3aouna — 186 200.
InpuBinyanbHa pobora
—5ron.

TH:KHeBHX IroJJHH.

JeHHa (popma HAaBYAHHSA
1 cemectp - 6 rogu.,

2 cemecTp — 8 ron.,

3 HUX ayJMTOPHHX — 4 roa.

Bun niJICYMKOBOI0
KOHTPOJII0 — €eK3aMeH




2. Mera i 3aBaaHHg JucouILIing ,,Buma Mmaremaruka”

2.1. Mera BUBYEHHSA AUCHHUILIiHHA.

Merta BUKJIaAaHHS JUCLHHUIUTIHYU MOJIATAE Y PO3BUTKY JIOTIYHOTO 1 ITOPUTMIYHOTO MUCIICHHS, B
OJIep>KaHHI CTyIEHTaMH TEOPETUYHHUX 3HAHb 1 MPAKTUYHUX HABUKIB 3 OBOJIOJIHHS Ta BUKOPUCTAHHS
OCHOBHMMH METOJIaMH JOCII/DKEHHS 1 po3B’sA3yBaHHA MaTEeMaTHYHUX 33/1a4, a TaKoXK y GopMyBaHHI
0a30BOI MaTEMAaTUYHO]I ITIATOTOBKY JJIS BIAMMOBIAHUX CIIEIIAIBHUX JACIUILIIH.

[Iporpama Ta TeMaTHYHHI IJIaH HampaBieHi Ha TIMOOKE Ta IPYHTOBHE BUBUYEHHS OCHOB BHUILOT
MaTeMaTuku. L muCIUIUIiHA BITHOCUTRCS 10 3arajlbHOOCBITHIX (yHIAMEHTAIBHUX NUCIUILTIH, SKi
bopMyIOTh CBITOIIAN MalOyTHIX (axiBuiB 3 iHPOpPMALIHHUX Ta KOMII IOTEPHO-IHTETPOBAHUX
TEXHOJIOTIH.

BuBuenns kypcy nependadyae HasiBHICTh CUCTEMaTHYHUX 3HAHb, LUIECIPSIMOBAHOI pOOOTH HaJ
BUBYCHHSIM MaTEMAaTUYHOI JITEpaTypH, aKTUBHOI pOOOTH Ha JEKUIAX 1 MPAKTUYHUX 3aHATTSX,
CaMOCTIHHOT pOOOTH Ta BUKOHAHHS 1HIUBITyalbHUX 3aBJaHb.

2.2. 3aBAaHHA BUBYEHHS TUCIUILTIHM.

['onoBHUM  3aBAaHHSAM JAUCHUIUIIHM ,,Buma Marematuka” € BHBYEHHS  3arajbHHUX
3aKOHOMIPHOCTEH Ta 3B’S3Ky MDK pI3HUMHM BeJIMYMHAMM 1 iX 3aCTOCYBaHHS B KOHKPETHHX
JOCTIKEHHSX.

B pesynbrati BUBUEHHS Kypcy ,,Buila marematuka” CTyJIeHTH NOBUHHI 3HATH:

—OCHOBHI MOHATTS 1 O3HaYSHHSI TeOpii MaTPUIb 1 BU3HAYHUKIB; OCHOBHI METO/U PO3B’sI3yBaHHS
CHCTEM JIHIHHUX pPIBHAHb; METOJIM 3HAXO/KEHHS BJIACHMX YMCEN 1 BJIACHUX BEKTOPIB JIHIMHHX
oreparopiB; pi3HI BUAM PIBHSAHb MPsAMOi HAa IUIOIIMHI, TUIOIIMHHM Ta MpPsIMOI B HPOCTOPi, JiHIA Ta
MIOBEPXOHb JIPYrOTo MOPSIKY:;

—TOHATTS TPAHUII YHCIIOBOI MOCHIJOBHOCTI Ta (PYHKII], MOHATTA MOXIIHUX 1 AudepeHiianiB
¢byHKLIA OfHIET 3MIHHOI; CXEeMY MOBHOTO JOCHIKEHHS (DYHKII, MOHATTS YaCTHHHUX MOXITHHUX 1
MOBHUX JIu(epeHianiB GyHKLid 6araTboX 3MIHHUX.

Merta mnpoBeleHHS JEKIId MOoJArae y TOMy, HI00 O3HaWOMHUTH CTYAEHTIB i3 OCHOBHUMH
MUTaHHSIMH KypcCy ,,Buiia maremaruka”.

3aB/iaHHs IPOBEICHHS JICKIIIH TOJISTAE '

—BUKJIQJICHHI CTYJIEHTaM y BiIMOBIIHOCTI 3 MPOrpamMoI0 Ta poOOYUM IUIAHOM OCHOBHUX IHUTaHb
Kypcy ,,Bumia Mmaremaruka”;

—copMyBaHHI y CTYJEHTIB IUIICHOT CHCTEMH TEOPETUYHMX 3HaHb 3 Kypcy ,Buma
MaTeMaTHKa .

OCHOBHUM 3aBJaHHSM IPOBEICHHS MPAKTHYHUX 3aHATH € TNIMOOKE 3aCBOEHHS Ta 3aKpIIUICHHS
TEOPETHUYHHX 3HaHb, OTPUMAHUX Ha JeKUiAX. [IpoBeeHHsS NPaKTUYHHUX 3aHATH Iependayae
BUPOOJICHHS y CTYAEHTIB HAaBUKIB PO3B’A3yBaHHS 3ajad, 3 MOAAIBIIUM BHUKOPUCTAHHIM HAaOyTHX
3HaHb.

2.3. HaiimeHyBaHHSl Ta ONHMC KOMIeTeHTHoOcTell, (opMyBaHHSI KOTPUX 3ale3mevye
BUBYCHHS TUCHUILIIHYA ,,BHia Mmatemaruka™:

KO2. 3natHicTs BYUTHCS 1 OBOJIOAIBATH CyYaCHUMU 3HAHHSMHU.

KO03. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaLisIX.

3MicT BMIHHS, IO 3a0€3MevyeThCsl BULICONMCAaHUMU KOMIETEHTHOCTSIMH, — OCBOEHHSI CYT1 Ta
BHUPOOJICHHS HABUKIB BUKOPUCTAHHSI OCHOBHUX METO/IIB BHIIIOT MATEMATHKH.

2.4. IlepexymMoBHM J1Jis1 BUBYEHHS TUCHUILTIHM ,,Buia matemaTuka’.

ba3oBi 3HaHHs Ta BMIHHA 13 alNreOpy Ta NOYaTKiB aHali3y, reoMeTpii.

2.5. lIporpamHui pe3y/ibTaTH HABYAHHSL.

B pe3ynbraTi BUBUEHHS AUCIUILIIHM ,,BuIlla MaTeMaTuka” CTyJI€HT MOBHUHEH:

ITPH1. 3HaTu 1 pO3yMITH HAyKOBi IOJOXEHHS, IO JIeXaTb B OCHOBI (DYHKIIOHYBaHHS
KOMII'IOTEPHHUX 3aC00iB, CUCTEM Ta MEPEXK.

[TPH11. Bmitu 3xificHIOBaTH NOUIYK iH(oOpMaIlii B pi3HUX JKepenax Uil Po3B’s3aHHS 3a/1au
KOMII IOTEPHOT 1HXXEHepi.

[TPH16. Bmitu omiHOBaTH OTpPUMaHi pe3yJbTaTH Ta apryMEHTOBAHO 3aXHUILATH MPHUHAHATI
pileHHs.



3. lIporpama aucuuILIiHYg ,,Buina matemaruka”

3microBuii moayas 1. JliniiiHa Ta BeKTOpPHA ajredpa.

Tema 1. MaTrpuui Ta aii Hag HUMU.

[Monarrs npo marpumo. Bumu matpunps. Onepanii Hax MaTpuusaMu Ta ix BiacTuBocTi. OGepHeHa
MaTpHIIs Ta il 3HAXOKeHHS. PaHr MaTpuili Ta HOro 3HaXOKCHHS.

Tema 2. EnemeHTH Teopii BUSHAYHHUKIB.

Bu3HayHUKHM Jpyroro i TpeThOro MOPSAKIB Ta iX BiIacTUBOCTI. MiHOpH Ta anreOpaiuHi TOTOBHEHHS.
Po3knan BH3HAYHHMKA 3a e€JIeMEHTaMH psaka abo croBmusd. [IOHATTS NMPO BHU3HAYHMKHU BHIIUX
nopsakis. Meroaun o0YMCICHHs BU3HAYHHUKIB.

Tema 3. Cucremu JiHiliHUX PiBHAHD.

3araJibHUH  BUTJISA  CUCTEMHM JIHIHHUX anreOpaiyHux piBHSAHb. OCHOBHI O3HAYEHHS.
Po3B’s13yBaHHs CUCTEM JiHIMHMX piBHsAHB 3a (opmyramu Kpamepa. MaTpuuHuii 3amuc cucremMu
JTHIAHUX PIBHAHB. PO3B’A3yBaHHS MaTPUYHUX PIBHAHB 1 JIIHIHHUX CHCTEM 3a JONOMOTOI0 0OepHEHOI
matpuili. Enementapui neperBopents. Kputepiii cymicHOCTI cucTeMH JiHIMHUX piBHSHB. Teopema
Kponekepa-Kanemni. Po3B'si3yBanHst cucteMm JNiHIHHMX piBHSAHb MeTtogoMm [aycca. Po3’s3yBaHHA
CHCTEM JIiHIMHUX piBHAHB MeTo0M XKopaana. CTpyKTypa 3arajJbHOTO PO3B 3Ky OJJHOPITHOI CUCTEMHU
THIAHUX piBHAHB. DyHAaMEHTaIbHA CUCTEMAa PO3B’SA3KIB OJHOPIHOI CUCTEMHU JIIHIMHUX PIBHSIHb.

Tema 4. Bexkropu i ainiiini aii 3 HumMu. Cucremu koopaunat. Bekropu B cucremi
koopauHar. Jliniiina 3anexHnicTe BekropiB. Iloais Bigpizka y 1aHOMYy BiAHOIIIEHHI.

CkansipHi 1 BekTopHi BenuuuHH. JIiHIAHI 111 3 BekTopamu. Po3kman BekTopa 3a 0asucoM.
ITpoexist BekTOopa Ha Bick Ta ii BiracTuBOCTI. lIpsMOKyTHa aekapTOoBa cHUCTEMa KOOPAMHAT Ha
IUIOIIMHI Ta y mpocTopi. IlepeTBOpeHHsI MPsIMOKYTHOI CUCTEMH KOOpAMHAT Ha IjomuHi. [lonspHa
cucreMa KoopauHart. LluninapuyHa Ta cheprudHa cucteMu koopAauHart. JliHiliHA 3a71€KHICTh BEKTOPIB
Ha IUIOMIMHI 1 B mpoctopi. basuc Ha muomuHi 1 B mpoctopi. Bekropum B cucreMi KOOpAWHAT.
Koopaunaty, nOBXHHAa 1 HampsMHI KOCHMHYCH BekrTopa. JIiHiNMHI omepamii HajJ BEKTOpaMu Yy
KoopAuHaTHIN ¢opmi. PiBHICTH 1 KoiHeapHicTh BekTopiB. [0/l Biipi3ka y JaHOMY BiHOIICHHI.

Tema 5. Ckausipuuii 100yTOK BeKkTOpiB. BekTopHi npocTopu. BekTopHuii Ta Mitanmii
N00yTKH BeKTOPIB.

CkansipHuil 10OyTOK JBOX BEKTOPIB, HOrO BIACTHUBOCTI Ta F€OMETPUYHHI 3MICT. BupaxkeHHs
CKaJIIPHOTO JOOYTKY Yepe3 KoopJAuHaTH BeKTopiB. Kocunyc kyTa Mix JBOMa BeKTopamu. BexTopHuit
NOoOyTOK JBOX BEKTOpiB, HOro BJIACTHUBOCTI Ta reoMeTpuyHuid 3mictT. KoopauHaTHe BHpaKeHHS
BEKTOPHOTO JIOOYTKY. YMOBa KOJIIHEapHOCTI J1BOX BEKTOpiB. MimaHuii 100yTOK BEKTOpiB, HOro
BJIACTUBOCTI Ta TreoMeTpuuHui 3MicT. KoopamHaTHe BHpakeHHS MiIaHOTO J0O0yTKYy. YMoBa
KOMIUIaHAPHOCTI TPhOX BEKTOPIB.

Tema 6. BaratoBumipHi npocropu, JiHiliHi onepaTopu, kKBaagpaTu4Hi popmu.

N-BUMIipHUI BeKTOpHU npocTip. EBKiiniB npoctip. BumipHicTs 1 6a3uc BEKTOPHOTO MPOCTOPY.
3B's130Kk MK Oasucamu. JIiHiiHI onepaTtopu Ta iX MaTpuil. BiacHi uucna Ta BiacHi BEKTOPH JIIHIHHUX
omepaTopiB, iX BIACTUBOCTL. 3HAXO/KEHHS BJIACHUX 4YHCENl Ta BJIACHUX BEKTOPIB JIHIHHHUX
oneparopiB. Matpuns onepaTtopa B 0a3uci 3 BinacHuX BekTopiB. KBajgpartuuni ¢popmu Ta ix Marpuus.
[TepeTBOopeHHsT MaTpulli KBaJpaTU4HOi (opMHM mNpU mepexoldi 10 HOBOro 0Oasucy. 3BeICHHA
KBaJpaTU4HOI (POPMU 10 KAHOHIYHOTO BUITY.

3micToBHii MOAYJIb 2. AHAJIITHYHA reoMeTpisl.

Tema 7. IIpsimMa J1iHis HA NJIOLIUHI.

[ToHATTSA mpo JNiHII HA IUIOIIMHI Ta IXHI PIBHAHHA. Pi3HI BUAM PIBHSAHB MPSAMOI HA IUIOIIMHI.
3arasibHe pPiBHSIHHA NpsAMOI Ta Horo pocuimkeHHs. Kyr Mbk ABoMa npssMUMHU. Y MOBH HapajeabHOCTI
Ta MEePHeHIUKYIAPHOCTI IBOX NPsMUX. BincTaHp Bif TOUKH O IPSIMOL.

Tema 8. Jlinii ipyroro nopsiaky.

[TonsTTs MiHii Apyroro mopsiaky Ta ii piBHAHHA. Eninc ta Horo piBHAHHA. ['inepGona ta ii
piBusHHs. IlapabGoma Ta i piBHsAHHA. [lonspHe piBHAHHA eninca, rinep6oian Ta mapaboiH.
JlocikeHHs PIBHSAHB APYroro HOPSIKY.

Tema 9. IlnommHa Ta npsiMa B IPOCTOPi.

[ToHATTSA PO MOBEpPXHI 1 JIHIT B IPOCTOPI Ta iXHI PIBHSAHHA. 3arajbHe PIBHSIHHA IJIOUIMHU Ta
foro pocnikeHHs. PIBHSHHS IUIOIIMHHU, IO MPOXOAMTH uepe3 Tpu Touku. Kyr MDK JBOMA
IUIOIIMHAMHM. YMOBM MapajelbHOCTI Ta NEPHIEHAMKYIAPHOCTI JBOX IUIOMMH. IlepeTwH TpboX
wionyH. Bixcrane Bim TOYkM 00 TIOMMHU. Pi3HI BUAW pIBHSHB MNPSAMOi B MPOCTOpi. 3arajibHe



piBHSHHA TpsMoi. KyT MDK ABOMa mpsiMUMHU. YMOBH MapajielIbHOCTI Ta NEePIEHANKYISIPHOCTI ABOX
npsMux. KyT MK npsiMOI0 Ta IUIOMIMHOIO. Y MOBH MapaebHOCTI Ta NePIEeHANKYISIPHOCTI MPsAMO] Ta
TUTOIIMHH.

Tema 10. IloBepxHi APyroro nopsaKy.

[Tonarts npo moBepxHi Apyroro nopsaky. Luningpuuni noBepxui. Koniuni nmosepxHi. Jleski
MOBEPXHI JAPYroro TOPSIKY: €NINCOiN, OJHOTOPOXHUHHUM Tinep00JIoin, JBOMOPOKHUHHUN
rinep0osoin, eninTuyHui napadomnoin. JlocmipkeHHs piBHAHb OBEPXOHb APYrOro MOPSIKY.

3micToBuii Moayas 3. Kommiekchi yuciaa. Enementaphi pynkuii.

I'pannui nocainosHocri Ta pynkuii. HemepepBHicTb.

Tema 11. Jliticui ynciaa. EnemenTapHi ¢pyHkumii.

HiiicHi yncna. Mogynp nificHoro uucna. @yHkuii oaHiel 3MiHHOI. CriocoOu 3aBnaHHs (HYHKIIH.
[TapHi, HemapHi, MepioaMYH1, MOHOTOHHI, 0OepHeHi ¢pyHkuii. Enemenrapni ¢pyHkuii Ta ix rpadiku.

Tema 12. KommiiekcHi uncaa.

KommuekcHi uncna. Oneparii HaJg KOMIUIEKCHUMH yuciamMu. AnreOpaidHa, TPUTOHOMETPHUYHA
Ta MOKa3HUKOBI popmi ix 3anucy. ®opmyna Myaspa. KopeHi i3 KOMIUIEKCHUX YHCET.

Tema 13. I'paHus mNoCIiIOBHOCTI.

YacTkoBO Ta JIHIHHO BHIOPSAIKOBaHI MpocTopu. Mexi MHOXKHUH. O3HaueHHS MOCIiIOBHOCTI.
Oxkin touku. ['paHuis mocnimoBHOCTI. BracTuBocTi 301KHUX MOCHiIOBHOCTEH. [ paHuIT MOHOTOHHOT
nocuinoBHocti. Yucno €. IlignocminoBHocTti. Teopema bonbriano-Beitepmtpacca. Bepxus 1 HUOKHA
rpaHuii nocuigoBHocTi. @yHaamMeHTanbHi mociigoBHocTi. Kpurepiit Ko 301KHOCTI OCIIOBHOCTI.

Tema 14. I'panunsa ¢pynkuii B Touni. HenepepBHicTs.

I'pannyni Toukn MHOXWHH. ['panmus ¢yskmii B touni 3a Komi i 3a ['eitne. BrmactuBocTi
rpanuti ¢yukuii B Touni. [lepma i apyra Baxiusi rpanuui. OaHo61yHi rpanuni. [cHyBaHHS TpaHHIi
¢ynkuii B Touni. HeckiHueHHo Mani 1 HeckiH4eHHO Benuki QyHKii mpu X — a. Bignomenns “O” i
“0”, BIOHONICHHs ekBiBaJeHTHOCTI. HemepepBHicTh ¢yHKUIi B Toumi. EnemMeHTapHi BIAacTHBOCTI
HenepepBHUX ¢yHKIiA. HemepepBHicTh enemenTapHux QyHkuid. Pospusu ¢ynkmii. Knacugikaris
TOUYOK po3puBYy. BractuBocTi ¢pyHKIIH, HEepepBHUX Ha BIIPI3KY.

3microBuii Mmoayasb 4. IudgepenuianbHe yncaeHHs: GyHKLin oaHiel Ta 0araTboX 3MiHHHUX.

Tema 15 IndepennianbHe yncjaeHHss pyHKIii oaHi€l 3MiHHOI.

O3naueHHs noxinHoi, 11 MexaHIyHUH, (QIBUUHUN Ta TeoMeTpuyHHH 3MmicT. OIHOCTOPOHHI
noxigHi. HemepepBHicTs Ta nudepenuiiioBHicts. llpaBuna oOuwmcnenHs mnoxigaux. [loximHa Bix
cknazenoi ta ooepuenoi Gpynkuii. [ToxigHi Bi OCHOBHUX eneMeHTapHUX GyHKUiN. [loxigHa ¢yHKIii,
3agaHoi  mapamerpuuHo. JludepeHuioBanHs ~ HesBHO  3amaHoi  ¢yHkuii.  Jlorapudmiune
mudepenuitoBannsa.  Judepenniiioanicts.  dudepenuian.  Kputepiit  audepeHniioBaHocCTi.
I'eomerpuunmii 3micT audepeniana, Horo BIaCTUBOCTI Ta 3aCTOCYBAHHS 10 HAOIM)KEHUX 0OUYNCIICHb.
[Toxinui Ta qudepeHIiagy BUILUX TOPSAKIB.

Tema 16. 3acTocyBanHsi 1u¢epeHIiaIbHOI0 YUCTEHHS 10 JOCTiIKEeHHS (PYHKILIHA.

Teopema depma. Teopemu Posuia ta Jlarpamxka. Teopema Komri. Po3kpuTTs HeBu3Hau€HOCTEH.
[TpaBuno Jlonmirans. @opmyna Teinopa. MonotonHicts QyHkiii. JlokaneHuil ekcrpeMyM (yHKIIII.
HaiiOinpme i HaiiMeHme 3HadeHHs (yHkuii. OMyKIicTh 1 BrHYTICTh KPUBHX. ACHMITOTH KPHBOI.
Cxema pocnipkeHHs QyHKIIT Ta moOyaoBa ii rpadika.

Tema 17. I'panuns, HenepepBHiCTb, YACTMHHI MOXiaHI Ta MoBHUIl 1udepenuian GpyHKuii
0araTrboX 3MiHHHUX.

OsnauenHs QyHkmii 6araTbox 3MiHHUX. OKUI TOYkH y OaratoBuMipHOMY IpocTtopi. I'panuns
¢ynkuii OGaratbox 3MiHHUX. [loxaBiiiHI 1 moBTOpHI rpanuui. HemepepBHiCTh ¢yHKLIi Oaratbox
3MIHHUX. BrnactuBocTi HenepepBHUX (PyHKIIH Ha KOMNakTax. YacTHHHI MOXIJHI MEPHIIOro Ta BUIIMX
nopsnkis. Judepenuiiiosnicte ynkuii. [loBauit audepenuian. JAudepenniany BUIIUX MOPSAKIB.
[Toxinna ckmaneHoi ¢ynkuii. IloBHa mnoxigHa. IHBapiaHTHICTE (popMM TMOBHOTO aUQepeHiiana.
JudepenuiroBanns HesiBHOT pyHKUIT. [ToxinHa 3a HaNIPsIMOM 1 TPAJIi€HT .

Tema 18. 3acTocyBanHsi yacTHHHMX NOXiiHUX. ExcTpeMmym (pyHKLii ABOX 3MiHHUX.

JloTnyHa I1UIOIMHA Ta HOpMalib 10 MOBEpPXHI. 3acTOCYBaHHS MOBHOro audepeHIiany 1o
HaOmkeHux obuucnens. @opmyna Teimopa 11 ¢yHkuii 1BoX 3MiHHHMX. JIOKajdbHI €KCTpeMyMH
¢byHKIii 1BOX 3MIHHMX. YMOBHHUH ekcTpeMyM. Meron MHOXHUKIB Jlarpawka. Haiibinbme Ta
HaliMeHI11e 3HaueHHs! (YHKIII Ha KOMITAKTI.



4. CTpyKkTypa 3aJiKOBOr0 KpeauTy 3 IMCHUILIiHM ,,Buima maremaTuka”
JlenHa ¢opma HaBYaHHS

Kinpkicts rogun

Jlexuii | IlpakTuuni CPC IPC | Tpeniar | KontponbHi
3aHATTS KIII3 3aX0I1
3microBuii Monynb 1. JliHiiiHa Ta BeKTOpHA anreOpa
Tema 1. Martpui Ta il HaJ HUMA 2 2 2 MOTOYHE
OTUTYBaHHS
Tema 2. Enementu teopii BU3HAU- 2 2 2 IIOTOYHE
HUKIB ONMUTYBaHHS
Tema 3. Cucremu miHIHHUX piB- 6 6 4 MIOTOYHE
HSIHB OTIUTYBaHHS
Tema 4. Bekropu 1 niHiiHI 1ii 3 4 2 2 IIOTOYHE
HuMu.  CHCTeMH  KOOpJUHAT. OTIUTYBAaHHS
Bekropu B cucreMi KOOpIUHAT.
JliHiliHAa 3aJEeXHICTH BEKTOPIB. 1 4
[Momin Bigpi3ka y  JaHHOMY
BIJTHOIIIEHH1
Tema 5. Ckamspuuii m00yTOK 4 3 2 IIOTOYHE
BEeKTOpiB. BekTopHi mpocTopw. OTUTYBAaHHS
BekropHuit Ta Mimanuii 100yTKH
BEKTOPIB
Tema 6. bararoBumipHi mpocro- 4 3 2 IIOTOYHE
pH, JiHIHI omeparopu, KBaJpa- ONUTYBaHHS
TUYHI YOpPMH
3micToBHil MOy b 2. AHATITUYHA T€OMETPIs
Tewma 7. IIpsma niHisS HA MJIOMIUHI 2 2 2 MOTOYHE
ONUTYBaHHS
Tewma 8. JliHii 1pyroro nopsaxy 2 4 2 IIOTOYHE
1 4 ONUTYBaHHS
Tema 9. Ilmommua Ta TpsmMa B 2 4 2 MOTOYHE
pOCTOPIi ONUTYBAaHHS
Tema 10. IloBepxHi napyroro 2 2 2 MIOTOYHE
HOPSAAKY ONUTYBAHHS
3microBuit Monyib 3. KomruiekcHi uncna. EnemenrapHi ¢pyHKIii.
I'panuui nocainoBHocTi Ta pyHkuii. HemepepBHICTH
Tema 11. JlificHi uyncia. 2 2 4 MOTOYHE
Enementapni pyHkiii ONUTYBaHHS
Tema 12. KomnuiekcHi uncna 2 2 4 IIOTOYHE
1 4 OTIUTYBaHHS
Tema 13. I'panuns 4 2 4 IIOTOYHE
MOCIIOBHOCTI ONUTYBaHHS
Tema 14. I'panuus ¢yHkuii B 6 6 7 IIOTOYHE
touii. HenepepBHICTH ONUTYBAaHHS

3mictoBuit Monyib 4. Jludepenmianbae yncneHHs QyHKIIH oHieT Ta 6araTboX 3MIHHUX

2 4

Tema 15. /ludepenuiansue 4 4 6
qrcaeHHs QyHKIIN oHiel

3MIHHOT

Tema 16. 3actocyBanHs 6 6 8

nudepeHIiaTbHOTO YUCICHHS 10
JOCIIJDKeHHS (PYHKIIH

IIOTOYHE
OIIUTYBaHHS

IIOTOYHE
OIIUTYBAaHHS




Tema 17. I'panung, 2 4 6 MIOTOYHE
HENepPEPBHICTh, YaCTUHHI MOXIIHI ONUTYBaHHS
Ta MOBHUH nudepeHttian GyHKIii
6araTbox 3MIHHUX
Tema 18. 3actocyBanus 4 4 8 IIOTOYHE
YaCTUHHHX MOXITHHX. OTIUTYBAaHHS
ExctpemyMm ¢yHK1ii 6aratbox
3MIHHHX
Pazom 60 60 69 5 16
3aouyHO-uUCTaHIIHA (hopMa HABYAHHS
Kinpkicts roaun
Jlexii |[Ipaktuuni CPC IPC | KontpomnbHi
3aHATTS 3aX0aH

3microBuit Moaynb 1. JliHiiiHa Ta BeKTOpHA anredpa

Tema 1. Martpumi ta aii Hag HUIMU

Tema 2. Enementu teopii BU3HAU-
HUKIB

2

8

8

Tema 3.
pIBHSIHB

CucremMu  JNIHIAHUAX

2

10

Tema 4. Bekropu 1 miHiiHI Aii 3
Humu.  CucremMu  KOOpAUHAT.
Bektopu B cucreMi KOOpIUHAT.
JliHiliHAa 3aJEeXHICTH BEKTOPIB.
[Momin Bigpi3ka y  JaHOMY
BIJTHOIIIEHH1

Tema 5. Ckamspuuii m00yTOK
BEKTOpiB. BekTopHi mpocropwu.
BekropHuit Ta Mimanuii 100yTKH
BEKTOPIB

Tema 6. bararoBumipHi mpocro-
pH, JiHIHI omeparopu, KBaJpa-
TUYHI YOpMH

3micToBHil MOYb 2. AHATITUYHA T€OMETPIs

Tewma 7. Ilpsima niHisS HA MJIOMIUHI

Tewma 8. JliHii npyroro nopsaxy

Tema 9. Ilmommua Ta TpsmMa B
pocTOpi

Tema 10. IloBepxHi
TOPSAKY

JPYyTroro

7

8

9

9

3microBuit Monynb 3. KoMruiekcHi uncna. EnemenrapHi ¢yHKIii.
I"'pannni nocainoBHocTi Ta pyHkuii. HenepepBHicTb

Tema 11. JlificHi ynca.

EnemenTapni pynkiii 1
Tema 12. KommirekcHi uncia

Tewma 13. I'panuns

MOCIIIZOBHOCTI 1

Tema 14. I'panuns ¢yHkuii B
touni. HenepepBHicTh

5

7

7

7

3microBuii Monyib 4. ude

eHIliaJbHe YHCcIeHHs QYHKIIN ofHiel Ta 0araTboX 3MIHHHX

Tema 15. /ludepenuiansue
9quCIeHHs (DYHKITIH OTHIET
3MIHHOT

1

2

14




Tema 16. 3actocyBanHs 2 24 - -
nudepeHIiaTbHOTO YUCICHHS 10
JOCIIJDKeHHS PYHKIII

Tewma 17. I'panuns, 1 20 - -
HETEePepPBHICTh, YaCTUHHI MOX1THI
Ta MOBHUH nudepeHItian GyHKIii
06araTh0X 3MIHHUX

Tema 18. 3actocyBanus 2 1 24 - -
YACTUHHUX ITOX1THUX.
ExctpemymMm ¢yHK1ii 6aratbox
3MIHHHX

Pazom 16 8 186 - -

5. TeMaTuKa NPAKTHYHHUX 3aHATH 3 IUCHUIIIHU JUCHUILIIHY ,,Buima matemaTuka”.
I cemecTp

IpakTuune 3anaTTsa Nel-2.
Tema: MaTpuui Ta aii Hax HUMH. BU3HAYHMKH, IX BJIaACTUBOCTI Ta 00U CIEHHS

Merta: HaBuuTHCI BHKOHYBaTHM /il HaJA MaTpuusiMH i O0OYMCJIIOBATH BH3HAYHKH,

BHKOPHCTOBYIOYH iX BJACTHBOCTI.
IInTaHHs 111 00TrOBOPEHHS:

1. Marpwui ta ix Buau. 2. JlonaBaHHs 1 BIAHIMAHHS MaTPHUIlb, MHOXKEHHS MATPUIll HA YUCIIO.

3. MHOXeHHs MaTpHllb. 4. BU3HAaUHUKU APYroro NOpsaKy, X BIACTHBOCTI Ta OOYHMCICHHS.

5. O6uncneHHst BU3HAYHUKIB 32 TEOPEMOIO po3kiany. 6. OOuucieHHs] BUSHAYHUKIB BUILOTO MOPSJKY.
IIpakTuyne 3anaTTa Ne3-4.

Tema: MaTpnuHuii MeTOA PO3B’SI3yBaHHsA cHCTeM JiHiHUX piBHsAHL. MeToa Kpamepa
PO3B’SI3yBaHHA cHcTeM JIiHiIHHUX piBHsAHB. MeToa I'ayca Tta ZKopaana
PO3B’SI3yBaHHA CHCTEM JIIHIHHUX PiBHIHD
Meta: HaBuuTHCcs 3HAXOQUTH PO3B’fI3KM CHCTEM JIiHIiHUX PIBHSAIHb MATPUYHUM METOHAOM,

metoaom Kpamepa, merogom I'ayca i merogom Kopaana.

IInTaHHs 11 00TOBOPEHHS:
1. 3naxomxenHs oOepHeHOi MaTpulli. 2. 3HAXOJKEHHS pO3B’SI3Ky CHUCTEMH JIIHIHHUX pPIBHSIHb
MaTpuaHuM MeToqoM. 3. Cytb meroay Kpamepa. 4. Cuctema piBHSHb Ma€ €JUHUNA PO3B’A30K, HE Ma€
PO3B’A3KY, Mae 6e31i4 po3B’s3KiB. 5. [Ipsmuii 1 3BopoTHumii xif ['ayca. 6. Cyrs MmeTony XKopaaHa.
7. Cuctema piBHAHb Ma€ €MHUHN PO3B’A30K, HE Ma€ PO3B’A3KY, Ma€ Oe3J1i4 po3B’SI3KiB.

IIpakTuyne 3anaTTa Ne5-0.
Tema: Po3B’si3yBaHHsA cucTeM JiHIHUX OJHOPITHMX PiBHAHB. 3HAXOMKEeHHSA (PYHAAMEHTAJIbHOI

HOPMOBAHOI CHCTeMH PO3B’A3KiB. Jloc/iakeHHs1 cMCTEeM Ha CyMIiCHICTB

Merta: HaBunTHCcs PO3B’S3yBaTH OJHOPiAHI CHCTeMH PiBHSAHb, 3HAXOAMTH (yHIAMEHTAJIbHY
HOPMOBAHY CHCTEeMY PO3B’AI3KiB, JOCTi/IXKYBATH HA CYMICHICTb OJJTHOPIAHY CHCTeMY PiBHSHbD.

IInTanHs 171 00rOBOPEHHS:
1. Po3B’si3yBaHHA cHCTEM JIHIMHUX OJHOPIIHUX pIBHAHB. 2. 3HAXOMKEHHS (yHIAMEHTAIbHOI
HOPMOBAHOI CHUCTEMH pO3B’s3KiB. 3. 3HAXO/UKEHHS paHry MaTpulli. JlochmipkeHHS Ha CyMICHICTBb
cHcTeM 3a jornomororo Teopemu Kponekkepa-Kanesni.

IIpakTuune 3anaTTa Ne7-8.

Tema: BexTopu Ta aii 3 HumMu. I'eomerpnuHi 100yTKHn BekTOopiB. Bincrann
Mixk 1BoMa Toukamu. Iloxin Bigpizka y 1aHoMy BigHOIIeHHi

Meta: HaBuuTHCH BMKOHYBATH /il HAJ BEKTOPaMH, 3HAXOAUTH CKAJISIPHUI, BEeKTOPHHMI Ta
MiliaHnii 100yTKH BeKTOpIB.

IInTanHs 171 00rOBOPEHHS:
1. lii nag BexkTopamu. 2. CransipHuid JOOYTOK BEKTOPIB Ta HOT0 BIACTUBOCTI. 3. BekTopHMit 100yTOK
BEKTOPIB Ta Horo BiaactuBocti. 4. Mimanuii 1o0yTOK BEKTOPIB Ta HOTO BIaCTUBOCTI. 5. Bifgcranb Mixk
nBoma Toukami. 6. [Tomin Bigpi3ka y JTaHOMY BiJHOIIEHHI Ha MJIOMIUHI Ta B TPOCTOPI.




IpakTuyne 3anaTTsa Ne8-9.
Tema: BiiacHi 3HaYeHHS Ta BJIACHI BeKTOPH JIiHIIIHOT0 onepaTopa
Mera: HapuuTHCcs mNepeTBOPIOBATH KBaJApaTH4Hi (GopMHM [0 KAHOHIYHOIO BHIVIALY Ta
3HAXOJMUTH BJIACHI BEKTOPH Ta BJIACHI 3Ha4eHHs JIHIHHUX oneparTopis.
IInTanHs 171 00rOBOPEHHS:
1. KBagparuuni opmu Ta iX mepeTBOPEHHS 10 KAHOHIYHOTO BUY. 2. 3HAXOKCHHS BIIACHUX 3HaYEeHb
THIKHUX oniepaTopiB. 3. 3HAXOKEHHS BIIACHUX BEKTOPIB ONIEpaToOpiB.
IpakTuune 3anaTTsa Nel0.
Tema: Ilpsaima Ha MIOMIUHI
Merta: HaBuuTHcs ckJIagaTH pi3Hi piBHAHHS NPSIMOI, NEPEeXOAUTH BiJl OJHOr0 PiBHSIHHA NPSAMOI
A0 IHIIOoro, Ta iX OyAyBaTH.
IInTanHs 11 00rOBOPEHHS:
1. Pi3Hi BuaM piBHSAHB NPAMOI HA IJIOUIUHI. 2. 3arajgbHe piBHAHHS npsMoi. KyT MK JBOMa NpsSMUMHU.
YMOBHU napajenbHOCTI Ta NEePIEeHAUKYISIPHOCTI ABOX NpsAMUX. 3. PIBHAHHS 3 KyTOBUM KOE(II[IEHTOM.
Kyr Mk nBOMa mpsMuUMH. YMOBM MapajielbHOCTI Ta NEPIEHAUKYISPHOCTI ABOX mpsimMux. ITydok
npsmux. 4. BincTanp Bii TOYKH JI0 MPSMOT.
IpakTuune 3anarra Nell-12.
Tema: Kpusi apyroro nopsiaky
Mera: HaBunuTHCS CKJIAQJaTH PiBHSAHHS KPUBHX JIiHIH, CIPOIIyBaTH PiBHSIHHA Ta OyAyBaTH
KPHBI JiHil IPyroro nopsjaxy.
IInTaHHs 1711 00TOBOPEHHS:
1. 3HaxoMKeHHs LIEHTpa Ta pajiyca Kojia 3a 3araJibHUM piBHAHHAM. 2. [loOynoBa 1 BM3Ha4YeHHS
eKCIICHTPHUCUTETA, (POKYCIB, IUPEKTPHUC 32 KAHOHIYHUM pIBHSAHH:AM eninca. 3. [ToOynoBa i BU3Ha4eHHs
eKCIICHTpHCUTETa, (POKYCIB, TUPEKTpPHC 3a KAHOHIYHUM pIBHSAHHAM rinepbonu. 4. IloOymoBa i
BHU3HAYCHHS €KCLEHTPUCHUTETA, (DOKYCiB, AUPEKTPHUC 32 KAHOHIYHUM PIBHSAHHSAM eininca. 5. [ToOynosa i
BU3HAYCHHA (OKyca 1 JUPEKTPUCH 3a KAHOHIYHUM pIBHAHHAM mnapabonu. 6. CrporieHHs IiHIA
APYroro MopsKy.
IpakTuune 3anaTTa Nel3-15.
Tema: Ilpsama i niomuHa y npocropi. B3aemue po3mimeHHst npsimoi
i iommHM y npocropi. ITosepxHi Apyroro nopsaky
Mera: HaBuuTHcs ckJIagaTH pi3Hi piBHSHHS NPSAMHX Yy HPOCTOPi, BH3HAYATH B3a€MHe
PO3MilllcHHS MPSIMHUX i NVIOIUH Y MPOCTOPI.
IInTanHs 1711 00TOBOPEHHS:
1. Buau piBHSHB IUIOIIMHHU y mpocTopi. 2. KyT MDK JBOMa IUIOIIMHAMH. YMOBH MapajielbHOCTI Ta
MEPIeHIUKYIIPHOCTI IBOX TUIoMuH. 3. [lepeTrH Tphox uomuH. BigcTanp Bil TOUKH 10 MIIOUIUHH.
4. Pi3Hi BUM PIBHSHB NPsAMOI B MpOCTOpi. 3aranpHe piBHAHHS npsimoi. [Tydok mimommua. 5. Kyt Mix
JIBOMA MPSMHUMHU. Y MOBH MapaJieIbHOCTI Ta NEPIEHANKYISIPHOCTI ABOX MpsAMux. 6. Kyt mMix npsmoro
Ta MJIOUIMHOI0. YMOBH NapaleIbHOCTI Ta NEPIEHAUKYIAPHOCTI MPsIMOi Ta miomuHu. 7. CropomeHHs
PIBHSHB MOBEPXOHB APYTOTrO MOPSIKY.
II cemecTp
IIpakTnune 3ansaTTsa Nel.
Tema: [liiicni uncina. Enemenrapni ¢pynxumii
Mera: HaBumTHCH pO3B’A3yBAaTH HEpPIBHOCTI, II0 MiCTATH HeBiIOMi Mix 3HAKOM MOIYJs
kJaacudikyBaTu QyHKIil, 3HAXOAUTH iX 00J1aCcTh BU3HAYEHHH i OynyBaTu ix rpadikm.
IInTanHs 171 00rOBOPEHHS:
1. Moayne pilicHoro umcia. HepiBHOCTI, IO MICTATh HEBiOMi MiJ 3HakoM Monyns. 2. OOmacTthb
Bu3HaYeHHd ¢yHkuii. 3. [lapHi, HenapHi, nepioanyHi, MOHOTOHHI (yHKIi1. 4. OGepHEeH] QyHKIIII.
5. [To6ynoBa rpadikiB eneMeHTapHUX (DYHKITIH.
IIpakTuyHe 3aHATTA N2,
Tema: KommuiekcHi yncia
Mera: HaBunTHCcs NpeACTaBIATH KOMILUIEKCHI YHCJa y pPi3HHX ¢opMax, BUKOHYBATH il Haj
KOMILIEKCHUMH YU CJIAMH.
IInTanHs 171 00rOBOPEHHS:
1. AnreOpaiyna, TPUTOHOMETPUYHA Ta MOKA3HUKOBI (OPMH 3amucy KOMIUIEKCHUX uncen. 2. [lii Hajg
KOMIUIeKCHUMH yrcnamu. 3. @opmyna Myaspa. 4. KopeHi 13 KOMITIEKCHUX YUCEl.



IIpakTuyHe 3auaTTa Ne3.
Tema: I'panuus MOCaiTOBHOCTI
Meta: HaBuuTtuncsi 3HAXOAUTH IPAHUILI MOCTiIOBHOCTEH.
IInTaHHs 171 00rOBOPEHHS:
1. OGuucnenHs rpaHulli NOCaiNOBHOCTI. 2. 30DkHI Ta po30bKHI mocmigoBHOCTI. 3. HeckiHueHHO Maiti
Ta HECKIHYEHHO BEJMKI HOCIIMOBHOCTI. 4. MOHOTOHHI ITOCHIIOBHOCTI.
IpakTuune 3anaTTsa Ned-6.
Tema: I'panuns ¢pynkuii. HemepepBHicTb QyHKil
Mera: HaBuntHca o0uucioBatH rpaHuni (GyHKuii, BHKOPHCTOBYIOYH, 30KpeMa, mepmry i
APYTY BaAINBI rpaHuLi, BCTAHOBJIIOBATH XapaKTep TOYOK PO3PHUBY.
IInTaHHs 1711 00TOBOPEHHS:
1. Po3kpuTTs pi3HMX HEBHU3HAYEHOCTEW MpH oOuucieHHi rpaHuupb QyHkid. 2. [lepma i1 apyra
BaXJIMBI rpanuii. 3. HeckiHueHHO MaJli Ta HECKIHYEHHO BeNuKi pyHKIii. 4. BcTaHOBICHHS XapakTepy
TOYOK PO3pUBY (DYHKIIII.
IpakTuune 3anaTTsa Ne7-9.
Tema: [Indepennianbue uncjieHHs PyHKIIH OAHi€l 3MiHHOT
Meta: HaBuutucs o0umciaoBaTtH mnoxigHi Tta audepenuianu aias QyHKUiili 3agaHuX SIBHO,
HesIBHO, MAPaMeTPUYHO, 3HAXOAUTH MOXiIHI BUIIIMX NOPSAKIB.
IInTaHHs 1711 00rOBOPEHHS:
1. Tloxinna cymu moOytky i yactku ¢yHkimii. 2. [ToxigHa cknaanoi ¢ynkmii. 3. [loxigHa GyHKII,
3aJaHol mapaMeTpu4Ho 1 3axaHoi HesBHO. 4. Jlorapudmiune nudepenuitoBanHs. 5. PiBHSAHHA
notudHoi 1 Hopmani. 6. Jdudepenuian QyHkuii. 3HaX0MKEeHHS HAOIMKEHOTO 3HAYeHHsS (PYHKIIT B
touti. 7. OOUHCIEHHS MOXITHUX BUIIOTO MOPSAKY.
IpakTuune 3anaTTa Nel0-12.
Tema: 3acTocyBanHs 1M(epeHIiaIbLHOIO YHCICHHS 10 J0CTiKeHHsI PyHKIin
Merta: HapunTHcs BUKOPHCTOBYBAaTH npaBuiio Jlonitans 1Jist 004ucjeHHs rpaHulb QyHKILIH,
AOCHIIKYBATH (PyHKIIiI0 HA eKCTPEMYM i 3aCTOCOBYBATH pe3yJibTaTH AOCIIAAKeHb /10 NO0Y/10BH
ecki3y rpagika QpyHkmii.
IInTaHHs 1711 00TOBOPEHHS:
1. Po3kpuTTs HeBHU3HAaUYeHOCTEW 3a npomomororo mnpasmwia Jlomitansd. 2. 3HaXOJKEHHS TOYOK
eKCTpeMyMy. 3. 3HaXOXKEHHs HaHOLIBIIOTO 1 HAalfMEHIIIOTr0 3HaueHHs (PYHKIIT Ha BiAPI3KY.
4. BrayTicTh Ta onyKJicTh rpadika GyHKIii. 5. 3HaX0MKEHHS TOUOK MeperuHy. 6. ACUMOTOTH.
7. HocnimkenHs 1 noOynosa rpadika ¢yHKIii.
IIpakTuune 3anaTTa Nel3-14.
Tema: I'pannus, HenepepBHICTb, YACTUHHI MOXi/THI Ta MOBHUI
audepenuian GpyHKUii 0ararbox 3MiHHHX
Meta: HaBuutucs 3HAX0AUTH 00J1acTi BU3HAYECHHS! PyHKUIN TBOX 3MiHHHUX, YACTHHHI MOXi/IHI,
MillIaHi MOXigHI APYroro NOpsiaAKy, MOXiHi 32 HANIPSIMKOM, FPAIi€HT.
IInTaHHs 1711 00TOBOPEHHS:
1. 3naxomKkeHHs: 00JacTi BUSHAYCHHS, JIIHIM PIBHS Ta MOBEPXOHb PIBHA (QYHKIH. 2. 3HAXOKEHHS
YACTUHHHUX TOXIIHUX NEpUIOro MOPsAAKY 1 MOBHOro audepeHmiana. 3. 3HAXOMKEHHS YAaCTHMHHUX
MOXIIHUX APYroro MOPSAKY, MIIIaHUX MOXIAHMUX Ta AudepeHiiana Apyroro mnopsaxy. 4. PiBHAHHA
JOTUYHOI TUIOIIMHU 1 HOpMaji J0 MOBEPXHI y Touli. 5. 3acTOCyBaHHS MOBHOTO AudepeHiiana 10
HaOmxeHnx obuuciens. 6. [loxinHa 3a HanpsimoMm. 7. ['pajieHT.
IIpakTnune 3ansarrsa Nel4d-15.

Tema: 3acTocyBanHst yacTHHHHMX noxigHux. Excrpemym ¢pyHkuii 6ararbox 3MiHHHX
Merta: HaBuutHnces AOCHIIKYBATH HA eKCTpeMyM (YHKUII ABOX i TPbOX 3MiHHHX, 3HAXOAMTH
HalOiIbIIe | HAliMeHIIe 3HAYeHHS (PYHKIII HA KOMIIAKTI.

IInTaHHs 1711 00TOBOPEHHS:
1. HdocmimkeHHss Ha eKCTpeMyM (yHKIIi JBOX 3MIHHUX. 2. JlOCHi/KEeHHS Ha eKCTpeMyM (yHKIil
TphOX 3MIHHUX. 3. Meroa MHOXHHKIB Jlarpamxka. 4. 3HaXO/KEHHS HAaWMEHIIIOrO 1 HAWOULIBIIOTO
3HaueHHS (QYHKIIT IBOX 1 TPHOX 3MIHHUX B OOMEKeH1i 3aMKHEHIl 00JI1acTi.



6. KomniiekcHe npakTu4He iHIUBiTya bHe 3aBIaHHA

KowMmmnekcHe mpakTHuHe IHAWBIAyaldbHE 3aBJaHHS 3 AWCUUIUIIHM ,Buma wmaremaruka”
BUKOHYEThCS CAMOCTIMHO KOKHUM cTyneHToM. KIII3 oxomiitoe yci OCHOBHI TEMU AWCHUILIIHY ,,Buina
MatemaTtuka’. Meroro BukoHaHHs KIII3 € oBoIoAiHHA HaBUYKAMHU 3aCTOCYBaHHS METOMIB BHIIOT
MaTeMaTUKu NpH po3B’sizyBaHHI 3amad. KIII3 odopmiioeTbes y BiNMOBIAHOCTI 3 BCTAaHOBICHUMHU
BuMoramu. Kosxxen 3 mynktiB KIII3 ouinroerscs 3a 100-0anbHOIO MIKAJION0, @ TaKOX BU3HAYAETHCS
MiJICYMKOBa OLiHKa (K cepelHs apupMeTHdHa 3 TPOMDKHUX OliHOK). Bukonanust KIII3 € ogaum i3
000B’A3KOBHX CKJIQJIOBUX MOJYJIIB BIAMOBIAHUX 3aJIIKOBUX KPEIUTIB 3 BUILIOT MATEMATUKH.

TemaTuka 3aBIaHb.

I cemectp: 1. Buxonatu aii Hax marpunsiMu. 2. OOGUUCIUTH BU3HAYHUK TPETHOTO 1 BHILOTO
nopsnky. 3. Po3p’a3atu cucremy piBHAHb MeToioM Kpamepa ta matpuuHum mMetoaoM. 4. Po3s’s3atu
cucreMy piBHsSIHb MetozoM [aycca i Xopaana I'aycca. 5. Jlocnmiautu cucreMy Ha CyMICHICTh. ©.
3HaWTH BJIACHI 3HAUYEHHS Ta BEKTOPU MaTpHlli oneparopa. /. BukoHatu il Haj BEeKTOpamH, 3HAUTH
JOBXXUHH BKa3aHUX BEKTOPIB. 8. OGUUCINTH TUIONTY TPUKYTHHUKA 32 JOTIOMOT'0I0 BEKTOPHOTO JJOOYTKY
1 00’eM mipamiaM 3a JONOMOIOI0 MIIIAHOTO JOOYTKY BeKTOpiB. 9. 3HaWTH BCi BKa3aHi €JIEMEHTH B
TPUKYTHHUKY y mipocTtopi. 10. 3HaiiTu Bci BKa3aHi eI€MEHTH B MipaMili y IpoCTopi.

II cemectp: 1. OOuucnuTu BKazaHi rpaHuui (yHKIiH. 2. OOYHCIUTH MOXIAHI CKIAICHUX
¢byHKLINA, BUKOPUCTOBYIOUM IpaBuia nudepeHiitoBanHs. 3. BukopucroBytoun npasuio Jlomiras,
3HaWTH BKa3aHi rpanui. 4. 3HalTH ekcTpeMyM (pyHKLIi Ta HallOUIbIIe 1 HaliMeHIIIe 3HaYeHHS (PYHKIIIT
Ha Bipi3Ky. 5. [IpoBecTu nmoBHe pocmimkeHHs QyHKUii Ta moOyayBaTH ii rpadik. 6. 3HalTH YacTUHHI
noxifHi 1 moBHUHA audepenian GyHKUii A1BOX 3MIHHMX. 7. 3HAWTH MOXiAHI 1 MOBHI AudepeHuianu
Apyroro mopsaky (GyHKIi 1BOX 3MiHHUX. 8. 3HANTH MOXINHY CKIAJACHOI Ta HESIBHOI (DYHKIIIH BOX
3MiHHUX. 9. 3HAWTH MOXiAHY B 3aJaHOMY HANpsIMKY Ta rpaaieHT QyHKIii ABoX 3MmiHHUX. 10.3HaiiTn
eKCTpeMyM (YHKIIi ABOX 3MIHHUX 200 YMOBHUI eKcTpeMyM (YHKIII TBOX 3MIHHHX.

7. CamocrTiiiHa podoTta
JIJis ycmilmHOTO BUBYEHHS 1 3aCBOEHHS AMCHMIUIIHU ,,Buia mMaTemaTtnka” CTyIeHTH NMOBUHHI
BOJIOJITH 3HAYHUM OOcCsAroM iHopMallii, 3HaYHy YaCTUHY SIKOT BOHU OTPUMYIOTH 1 ONPAILOBYIOTH
[UIIXOM caMocCTiitHOi po6oTu. CamocriiiHa poOoTa MoJsTae B ONpaIfoBaHHI HABYAIBHOI 1 HAYKOBOT
¢baxoBoi Jireparypu.

Ne Temarika KisibkicTs ronnn
TeMU JADPH 3®H
1. Jii Hax matpusiMu. OGepHeHa MaTpUIld Ta 1i 3HaXO0KeHHs1. Panr 2 8

MaTpHIIi Ta HOro 3HAXOKEHHSI.
2. BusHayHuKM Apyroro i TPEeThOro MOPSIKIB Ta iX BIACTHUBOCTI. 2 8

Bu3HauHMKM BHIUX TOPSAOKIB Ta IX BJIACTUBOCTL. Metoau
00YNCIIEHHS BU3HAYHUKIB.

3. Po3B’s13yBaHHA CcHCTEM JHIMHMX piBHAHB 3a (QopmyramMu 4 10
Kpamepa. Marpuunuii 3amuc cuUCTeMHu JIHIMHMX pIBHSAHBb Ta ii
po3B’sa3yBaHHs. Po3B'sI3yBaHHS cHUCTEM JIHIHHUX PpIBHSHBb
metogoM [aycca. Po3B’s3yBaHHS CHCTEM JIIHIHHUX pIBHSHb
metogoM JKopmana. Kpurtepiit cyMmiCHOCTI CHUCTEMH JIHIHHUX
piBHsHB. PO3B’s13yBaHHs OJTHOP1IHOT CUCTEMHU JIIHIHHUX PIBHSHB.

4, [TonsTTs BEeKTOpIB Ta JiHIMHI omepanii Hax HuUMHU. [Ipoekiis 2 4
BEKTOpa Ha Bich. Po3kiiag BekTopa Ha CKIQJOBI IO OCAX
koopauHat. JliHiliHa 3anexHicTe BekTopiB. [lomin Bimpizka y
JTAHOMY B1IHONICHHI.

S. CkansipHuil 100yTOK JBOX BEKTOpIB Ta #oro BiacTuBocTi. Kyt 2 7
MDK BEKTOpaMH. BekTopHHMil TOOYTOK IBOX BEKTOpIB Ta HOro
BJIACTUBOCTI. Mirranuii 7JOOYTOK BEKTOPIB Ta HOTo BIACTHBOCTI.

6. BrnacHi ymcna Ta BiacHI BEKTOPW JIIHIMHUX ONeEpaTropiB Ta ix 2 8
3HaxokeHHs. KBagpatuuni ¢opMu Ta iX mepeTBOpPEHHS 10
KaHOHIYHOTO BUTY.




Pi3Hi BUOM piBHSHB MpPsIMOi Ha IUIONMIMHI. 3arajbHe PIBHSHHS
npsmoi Ta fioro gocmimkeHHs. Kyt Mibk 1BOMa mpsMUMU. Y MOBU
napajieabHOCTI Ta MEPIEHANKYISIPHOCTI IBOX MpsiMHUX. Biacranb
BiJl TOUKH JIO MIPSIMOI.

Eninc. TinepGona. IlapaGoma. ChpouieHHs piBHSAHB JIHIN
JPYroro MopsKy.

3aranpHe PIBHSHHS TUIONIMHHU Ta HOTO JOCHIIKCHHS. PiBHSHHS
IUTOIIMHY, W0 MPOXOAWTHh yepe3 TpU Touku. KyT MK aBOMa
IUTOIIMHAMH. YMOBM MapajelbHOCTI Ta NEPIEHAUKYISIPHOCTI
nBox miuonuH. [lepeTH TppoX IUIOMMH. BincTanb Bix TOYKH /10
IIOMKHU. Pi3HI BUAM pIBHSAHB MpsIMOi B ImpocTopi. 3arajibHe
piBHAHHS mpsmoi. Kyr MDK 1BoMa nOpsMUMH.  YMOBHU
napajeabHOCTI Ta MePHEHANKYISIPHOCTI ABOX mpaAMux. Kyt Mix
OpsIMOI0  Ta  IUIOIIMHOI.  YMOBHM  HapajelbHOCTI  Ta
NEPIEHANKYISIPHOCTI MPSIMOT Ta IUIOMIMHU.

10.

Muninapuuni noBepxHi. Koniuni mosepxHi. /Jleski moBepxHi
apyroro mopsaky. CHpoiieHHs piBHSIHb MOBEPXOHb JIPYroro
TOPSTKY.

11.

Crocobu 3amanHs ¢yHkuid. Krnacudikanis enemeHTapHHX
¢bynkuid. BnactuBocti Qynkuiii. IloGynoBa enemeHTapHUX
¢ynkuid. IloOymoBa QyHKIIH 3a JOMOMOIOI eleMEHTApHUX
NIEPETBOPEHb.

12.

Omnepariii HaJ KOMIUIEKCHUMHU YHCIIAMHU.

SN

13.

O3HayeHHS TMOCHIJOBHOCTI Ta apuMeTHuHI Hii HaJg HUMHU.
O3HaueHHs TpaHULl MOCHiIoBHOCTI. HeckiHueHHO Mami Ta
HECKIHYCHHO BENIMKI BEIWYMHM Ta 3B’S30K MDK HHMHU.
BrnactuBocTi HeckiHueHHO Manux BenuduH. OCHOBHI TeopeMu
PO TPAHUIII MTOCITIIOBHOCTEH.

SN

14.

OsnauenHs rpanuui ¢ynkuii. OgHocTopoHHI rpanuui. OCHOBHI
TeopeMu TMpo Trpanuui. Ilepma 1 apyra BaXJIMBI TpaHMIIL
[TopiBHSHHS HeCKiHYeHHO Manux (QyHKOid. ExBiBasieHTHI
HECKIHUEHHO Maui yHKUii. POSKpHUTTS AeIKUX HEBU3HAYCHOCTEH.
HenepepBuicts ¢yHkuii B Toumni. Touku pospuBy. [lii Haz
HenepepBHUMHU  QyHKIisiMu. HemnepepBHICTH — eleMEHTapHHUX
¢bynkuii. BractuBocti QyHKIIHN, HEIEPEPBHUX HA BIAPI3KY.

15.

OsznaueHHs  moximHoi, i1  MexaHiyHu#, QBUUHMIA Ta
reoMeTpu4Huil 3micT. OIHOCTOPOHHI noxiaHi. HenepepBHICTh Ta
mudepeniiioBHicTs. [loxinna cxmaneHoi ¢yHkiii. ['inepOoniuni
¢bynkuii Ta ixai mnoximHi. [loxigHa oOepHeHoi (yHKIIi.
JudepeHuitoBanHs OOEpPHEHUX TPUTOHOMETPUYHHUX (DYHKIIIH.
[Toxinna ¢ynkuii, 3amaHoi mapamerpuuHo. JudepeHiitoBaHHS
HesBHO 3amaHoi ¢(ynkuii. Jlorapudmiune nudepeHLitoBaHHS.
[Toxi1Ha MOKAa3HUKOBO-CTENEHEBOT (PyHKIIIT.

14

16.

OznaueHHs nudepeHiriana, Horo reoMeTpUYHUN Ta MEXaHIYHHMA
3micT. BrmactuBocti mudepenuiana. [HBapiaHTHICTH (dopmu
mudepenuiana. 3acTtocyBaHHsA JudepeHliaTa B HAOIMKEHHX
obuncnennsax. lloximHi Ta nudepeHIiaTd BHUIUX MOPSIKIB.
Teopema depma. Teopemu Pomst ta Jlarpamka. Teopema Komri.
Po3kpurrss HeBusHaueHoctel. IlpaBuno Jlomitamsa. dopmyna
Teiinopa. MonoTonHicTs ¢yHKuii. JlokanpHU ekcTpeMym
¢ynkuii. HaiiOuipie 1 HaiiMeHme 3HaueHHs QyHKIil. OmyKITicTb 1
BrHYTICTb KpHUBHX. ACHUMNTOTH KpuBoi. (Cxema JOCHiIKEeHHS
¢ynkuii Ta modynona ii rpadika.

24

17.

Os3nauenHs QyHkuii Oaratbox 3MiHHUX. ['panuns ¢yHKmii

20




Oaratbox 3MiHHUX. HemepepBHicTh (yHKIIT O6araTbox 3MiHHHX.
YacTuHHI  IOXigHI Mepuoro Ta BUIINX  MOPSIIKIB.
JudepeHuiioBHICTh byHKii. IToBHUI auQepeniia.
Judepenuianu Bumux nopsakis. IloxinHa ckmageHol (yHKIII.
IToBHa moxinHa. IHBapiaHTHICTH ()OPMHU MOBHOTO AUQepeHiiiaia.
JludepenuiroBanHs HesIBHOT PyHKITI.

18. |/JloTuyHa miIOUIMHA Ta HOPMalb JO MOBEpXHI. ['eomeTpuuHMii 8 24
3MicT audepenniana GyHkuii qBox 3MiHHNX. Popmyna Teitnopa
st GyHKIIT 1BOX 3MiHHUX. JIokanbHI ekcTpeMyMHu (yHKIIIT ABOX
3MmiHHUX. HaiiOinpie Ta HaliMeHIIe 3HaYeHH QyHKIIi. Y MOBHUHI
eKCTpeMyM. MeTo1 MHOXKHUKIB Jlarpamxa.

Pazom 69 186

8. TpeHinr 3 nucuumiinm ,,Buma maremaruka”
ITopsinok npoBeeHHsI TPEHIHTY:

1. BerynHa 4acTHHA MPOBOAMTHCSA 3 METOIO O3HAWOMIICHHS CTYIEHTIB 3 TEMOIO TPEHIHTOBOTO
3aBraHHg. 2. OpraizamiiiHa yacTWHA TMOJIATAE y CTBOPEHHI pOOOYOro HACTPOIO y KOJICKTHBI
CTYZICHTIB, BU3HAYCHHI MPaBWJI TPEHIHTOBOTO 3aHATTS. 3. [IpakTHyHa YacTHHA MPOBOIUTHCS LUIIXOM
BUKOHAHHS 3aBJaHb (BapiaHTH 3aBaaHb BimoOpaxeni y Moodle). 4. TlinBeneHHsS MiACYMKIB.
OOroBopeHHs pe3yabTaTiB BUKOHAHHS 3aB/IaHb, 0OMIH JTyMKaMH 3 MPOOJIEMAaTUKU TPEHIHTY.

TemaTnka TpeHiHry:

I cemectp: 1. Po3p’si3aTu HEONHOpPIAHY CUCTEMY JiHIHHUX piBHSIHb MeTonamu Kpamepa,
maTpuynuM, [aycca i1 XKopnana-I'aycca. 2. BusHauutu B3a€eMHE PO3MIIIEHHS NMPSAMOi 1 TUIOMUHU Y
npocTopi. 3. 3BECTH JI0 KAHOHIYHOTO BUTJISIAY PIBHSHHS KpHUBOi a00 IOBEpXHi 1 moOyayBaru ii.

II cemectp: 1. Po3KkpuTH HEBU3HAUEHICTH MPU O0UYHMCIEHHI rpanuli. 2. JJocniautu QyHKIi0 Ta
noOyayBat 1i rpadik. 3. JocmiaguTu Ha eKCTpeMyM (QYHKIIIIO ABOX 3MIHHUX.

9. MeToau HAaBYAHHSA
Y HaBUaIbHOMY TPOIECI 3aCTOCOBYIOTHCS: JICKIil, TMPaKTHYHI Ta IHIWBIAyallbHI 3aHSTTS,
KOHCYJIbTAIlil, cCaMOCTiifHa po0OO0Ta, METO/] ONUTYBaHHS, TecTyBaHHA, BUKoHaHHs KIII3.

10. 3aco0u oliHIOBAaHHS TAa METOH 1eMOHCTPYBAHHS Pe3y/IbTaTiB HABYAHHS
VY mporeci BUBUEHHS AUCIUILIIHM ,,Bulia MaTemMaTnka” BUKOPUCTOBYIOThCS HACTYIIHI 3ac00U Ta
METOJM JIEMOHCTPYBAaHHS PE3y/IbTaTiB HABYAaHHS. MOTOYHE TECTYBAHHS Ta ONUTYBAHHS, IiJCYMKOBE
TECTYBaHHS 1O KOXXHOMY 3MICTOBOMY MOJYNIO; PEKTOPChKAa KOHTPOJIbHA pOo0OTa; OLIHIOBAHHS
BukoHaHHs KIII3; nucsMoBHii ek3aMeH.

11. ITosiTnka oniHIOBAHHSA

Honimuxa wooo Oednatinie i nepecknadanus. JIJis BUKOHAHHS IHIWBINyalbHUX 3aBJaHb 1
MIPOBEACHHS KOHTPOJIBHUX 3aXO[IB BCTAHOBIIIOIOTHCS KOHKPETHI TepMiHU. [lepeckiasanHs MOAYIiB
BiIOyBa€eThCss 3 JIO3BOJY AMPEKUii (akynbTeTy Ta HAsBHOCTI MOBaXHHX NPUYMH (HAIPUKIA,
JIKApHSAHUH).

Ionimuka wooo axademiunocmi 0obpouecHocmi. BUKOpUCTaHHS APYKOBAHUX 1 €IEKTPOHHUX
mpKepen iHdopMarii i yac KOHTPOJIBHUX 3aX0/IIB Ta €K3aMEHIB 3a00POHEHO.

Honimuka woodo 6i0gidyéanus. BinBimyBaHHS 3aHATh € OOOB’S3KOBUM KOMIIOHEHTOM
OLIIHFOBaHHS. 3a 00’ €KTHBHHUX NPUYMH (HANPHUKIA/, KAPAHTHH, BOEHHUI CTaH, XBOP0oOa, 3aKOpJOHHE
CTa)XyBaHHsI) HaBYaHHS MOJKE BITOyBaTUCS B OH-JTallH OpPMI 3a IMOTOKCHHSM 13 KEPIBHUKOM KYpCY 3
JI03BOJTY TUPEKLii (haKyJIbTeTy.

12. Kpurepii, ¢popMu NoTOYHOro Ta MiICYMKOBOI0 KOHTPOJII0
[Mincymrowuii 6an (3a 100-6anbHOT IIKaNIO0) 3 AUCHUILTIHY ,,BuUIlla MaTeMaTHKa” BU3HAYAETHCSI
SK CepeHbO3BaKEHA BEJIMUMHA, 3aJI€KHO BiJl MUTOMOT Bark KOXHOI CKJIaJ0BOT 3aJ1IKOBOTO KPEIUTY:




1 cemecTp

3anikoBuii Moy 1 | 3amikoBuii Moxynb 2 | 3anikoBuit Mmomyns 3 | 3anikoBuil Mmoayns 4 | Pasom
(ex3ameH)
20% 20% 20% 40% 100%
OnutyBanns mig yac | OnutyBanus mig yac | [ligroroska KIII3 — TecroBi 3aBIaHHs
3aHATTs (Temu 1-3) — | 3ansaTTs (Temu 4-10) Mmakc. 40 GaniB (10 TectiB mo 2 Ganu
5, makc. 15 GaniB — 5, makc. 35 6aniB 3a TecT) —
3axuct KIII3 Mmakc. 20 6aniB abo
MonynbHa Pexropcbka maxc. 40 GainiB TeopernyHe nuTaHHA
camocTiiiHa po0oTa — | KOHTpOJIbHA POOOTa — — makc. 20 6aniB
makc. 85 OaniB Makc. 65 oaiB BukonaHHs 3aBaaHb
Mif] Yac TPEHIHTYy — 3anaui (3 3amayi) —
makc. 20 OamniB o 20 Gaus,
Makc. 60 6aniB
2 ceMecTp
3anikoBuii Moy 1 | 3amikoBuii Moxynb 2 | 3anikoBuit Mmomyns 3 | 3anikoBuil Mmoayns 4 | Pasom
(ex3ameH)
20% 20% 20% 40% 100%
OnutyBanns mig yac | OnutyBanHs mig yac | [ligroroska KIII3 — TecToBi 3aBIaHHs

3aHATTS (Temu 11-14)
— 5, makc. 20 6aniB

MonaynbHa
caMmocTiiiHa poboTa —
makc. 80 OaiiB

3aHATTS (Temu 15-18)
— 5, makc. 20 6amiB

Pexropcbka
KOHTpOJIbHA poboTa —
makc. 80 GaiiB

makc. 40 OamiB

Saxuct KIII3
makc. 40 Oami

BukoHnaHHs 3aBIaHb
i1 9ac TPEHIHTY —

(10 tecriB 1o 2 Oamu
3a TecT) —
Makc. 20 GaiiB abo
TeopeTnuHe MUTaHHS
— Makc. 20 OamiB

3anaui (2 3amayi) —

makc. 20 6amniB o 30 Gaus,
Makec. 60 0ainiB
IIIkaja omiHIOBaHHS:
3a MmIKajJoo 3a HaIIOHAIHHOIO 3a mkainow ECTS
VYHiBepcuTery LIKAJIOI0
90-100 BinMinHo A (BIIMIHHO)
85-89 B (myxe nobpe)
75-84 Jlodpe C (mo0pe)
65-74 3a710BUIBHO D (3a710BUIBHO)
60-64 E (mocTaTHbO)
35-59 ) FX (He3a10BUTLHO 3 MOKJIMBICTIO TOBTOPHOTO CKJIaIaHHSI)
He3anoBiibHO . 5
1-34 F (He3a10BUIbHO 3 000B’SI3KOBHM MIOBTOPHUM KYPCOM)

13. IncTpymeHTH, 0012 JHAHHS Ta MPOrpaMHe 3a0e3Me4eHHs, BAKOPUCTAHHSA AKHUX Nepeadayae
HABYAJbHA TUCHHUILIIHA ,,Buima MmatemaTuka”

Ne HalimenyBanHs Homep Temu

1. | Texniune 3a0e3re4yeHHs: MYJIbTUMEAINHUA MPOEKTOP, MPOEKUIHHMIHA 1-18
€KpaH, HOYTOYK, IIepCOHaIbHI KOMIT I0TEpU

2. | llporpamue 3a6e3nedenns OC Windows 1-18

3. | Komynikauiitne mporpamue 3abesnedenns (Internet Explorer, Opera, 1-18
Google Chrome, Firefox, Viber, Telegram, Signal)

4. | Tncrpymentn Microsoft Office (Word; Excel; Power Point, Mathcad) 1-18

5. | Komynikauiitne nporpamue 3adesnedenns (Zoom, Google Meet) s 1-18
MIPOBEICHHS 3aHATh Y PEKUMI OH-JIalH (32 HEOOXITHOCTI)

6. | Komynikaniiina HauanmpHa tiatdopma (Moodle) mis opranizanii 1-18
JMCTAHIIMHOTO HaBYaHHS (32 HEOOXIHOCT1)
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