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Beryn

AHOTANIIA

HasuanprHa gucourunina "Buma maremartnka [" € omHi€ro 13 CKJIagOBUX KOM-
IJICKCHOI MIATOTOBKHU 3/100yBayiB mepiioro (0akaaaBpChKOro) piBHS BHINOI OCBITH
raimysi 3HaHb raiysi 3HaHb G "[HxkeHepis, BUpOOHUITBO Ta OyIiBHHUIITBO" CIIeliajib-
HocTi G4 "EneproBupoOHuiireo" 3a creranizaiiero G4.04 "XonoauapHi Ta Kiima-
THYHI TEXHOJIOTII .

BoHa € TeopeTnyHOI0 OCHOBOKO MallOyTHBOI Mpo(eciiiHOi ISAIBHOCTI Ta Omna-
HYBaHHS HAaBUYOK, HEOOXITHUX JUIsl MOJANbBIIOro HaBuaHHs. [1i7 yac BUBUEHHS Juc-
LUIUTIHU Y CTYACHTIB (POPMYETHCS CUCTEMA TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABU-
YOK 3 MHUTaHb CAMOOpPTaHi3alli CTyJAeHTa B OCBITHbOMY CEpPEIOBHII, OCBITHHOT
TUSJIBHOCTI Yy 3aKiajii BHINOI OCBITM Ta CTBOPEHHI I1HJIUBIAyaJIbHOI OCBITHBOT
TpaekTopii. OnaHyBaHHS KypCy O3HaMOMIIIOE CTYJICHTIB 3 MpUiloMaMu JOCIIIKEHHS 1
PO3B’s3yBaHHS MaTeMaTUYHO (OpMai30BaHMX 3aj1ad, Crpusie GOpMyBaHHIO HABUYOK
JIOTITYHOTO Ta aJTOPUTMIYHOTO MHCJICHHS, 3a0e3Medy€e OBOJIOJIHHS CTYJEHTaMH OC-
HOBHUMU MaTEMaTUYHUMHU METOJaMH, HEOOXIIHUMHM IS aHali3y 1 MOJEIIOBAHHS
MPOIIECIB Ta SIBUIIl B MPOIIECI MOIIYKY ONTHUMAIBHHUX PIllIeHb, BUOOPY HaMKpaImx
croco01B iX peasni3allii, a TOMY € BaroMoI0 CKJIaJ0BOI0 y MiAroTOBII (haxiBIliB.

Kuarw4oBi ciioBa: MaremaTnka, CHCTEMH PIBHSHB, BEKTOPH, aHATITUIHA T€OME-
Tpis, PyHKUIA, TpaHulsd (QyHKIII1, MOX1AHA, IHTEerpall, Tu(epeHiiaibHl PIBHAHHS, Psi-

JTM, HaOIMKEeH1 OOYMCIICHHS.



Abstract

The discipline "Higher Mathematics I" is one of the components of compre-
hensive training of applicants for the first (bachelor's) level of higher education in the
field of knowledge G "Engineering, Production and Building" specialty G4 "Energy
Production™ specialization G4.04 "Refrigeration and Climate Technologies".

It is a theoretical basis for future professional activities and the acquisition of
skills necessary for further study. During the study of the discipline students form a
system of theoretical knowledge and practical skills on the main issues of student
self-organization in the educational environment, educational activities in higher edu-
cation and the creation of an individual educational trajectory. Mastering the course
acquaints students with the methods of research and solving mathematically formal-
ized problems, promotes the formation of skills of logical and algorithmic thinking,
provides students with basic mathematical methods needed to analyze and model
processes and phenomena in the process of finding optimal solutions, choosing the
best ways to implement them; therefore it is an important component in the training
of specialists.

Key words: mathematics, systems of equations, vectors, analytical geometry,
function, function boundary, derivative, integral, differential equations, series,

approximate calculations.



1. Onuc HABYAJIBLHOI AMCIUILIIHA

Onuc HAaBYAJIBLHOI AUCHUILTIHHA

Taomung 1.1.

XapakTepucTrKa HaB4Ya-
JbHOI JUCIMIUTIHU

HaiimenyBannst | ['amy3s 3HaHb, CIIEHIaBbHICTD (OCBI-
: ey JlenHa do- 3aouHa
MOKa3HUKIB THS TIpoTpama), OCBITHIHM piBEeHb
pMa Ha- dbopma Ha-
BYAHHS BYAHHSI
KinbkicTe  Kpe-
: P O060B’s13k0Ba
JIUTIB — D l'any3b 3HaHb:
Monymnis — 1 G "Inorcenepis, supobruymeo ma Pix miaroroBku:
3MICTOBUX MO- 0yoienuymeo" . .
) 1-i 1-i
JyJTiB — 3
EnextpoHHnii c
anpec PITH]] Ha eMecTp
caiiTi YHiBepcu-
TETY: 1-i 1-i
Jlexriit
THANBUIYAIBHE CremiayibHICTh
Y G4 "Enepzosupobruymeo” 30 rox. 6 oz,
HayKOBO-
JOCTIIHE 3a- . . _
BramHsA (e 3a- o [TpakTh4Hi, ceMiHapChKi
n1anosano) Cremam3aris
G4.04 " XonoounvHi ma kiimamuumi
MexXHON02ii 30 rox. 6 roxL.
3arajibHa  KUIb-
KICTb TOJAMH — JlabopaTopHi
150
- TO/I. - TOJI.

TwxHeBUX TO-
JOUH I8 AEHHOI
dbopmMu HaBYaH-
HSL:

ayIUTOPHUX — 4;
CaMOCTIHHOI po-
OOTH CTyJeHTa —
4,

OcBiTHIi1 piBeHB:
nepuiun (baxkanaepcoKuit)

Camocriiina poboTa

90 rox. 138 rox.

[nuBinyanpHI 3aBIaHHS:
- TOI.

Bun koHTpOIIIO:
3aiik

dopma KOHTPOIIIO: KOM-
OiHOBaHa




2. MeTa BUBYEHHS HABYAJILHOI AMCHUILTIHA

PoGoua nporpama HaB4yanpHOI qucuMIuliHg "Bumia marematuka 1" cknageHa Biamo-
BIJIHO JI0 OCBITHBO-TIPO(ECiitHOT TporpaMu MiAroTOBKH 3/100yBadiB mepiioro (0aka-
JIAaBPCHKOTO) PIBHS BUIIO1 OCBITH Taimy3i 3HaHb G "[HkeHepis, BUpOOHUIITBO Ta OY/Ii-
BHMITBO" creniasibHOCTI G4 "EneproBupoOHuntBo" 3a cnermianizaiiero G4.04 "Xo-
JOAWIBHI Ta KimMaThdHl TexHonorii'. Jlng 3asHadenoi OIl gucnummza €
000B’A3KOBOI0.

MeTtorw BuBYeHHS aucuiuiiay "Buma matemaruka [" € ¢popmyBaHHs y cTye-
HiB BIJIMOBIAHO 0 OCBITHBO-TIPO(ECIHHOT MPOrpaMH TaKUX KOMIIETEHTHOCTEH:
3K 3 3matHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHUYHUX CUTYAIIisIX
3K 4 3nanHs Ta po3yMiHHS IpeaMETHOI 001acTi MpodeciiftHol AIsITbHOCTI
3K 8 3natHicTh BUMTHCS 1 OBOJIOIIBATHA CyYaCHUMH 3HAHHSIMU
@K 2 3patHicTh 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS JIJIsl BUBHAYCHHS, (POPMY-
JIIOBaHHS 1 BUPIIICHHS 1HKEHEPHUX 3aBJIaHb 3 BUKOPUCTAHHIM METOIB €JIEKTPUYHOT
1HXeHepil

3. IlepenyMoBH 1J11 BUBYEHHS AMCHUILIIHA

HGPGIIYMOBaMI/I JJIs1 BUBUCHHAA ,ZII/ICI_II/IHJIiHH € OCHOBHI ITOHSATTS paHiuIe BHUBYC-

HOTO HIKIJILHOTO KypCy MaTEMAaTUKH; JAESIKI MOHATTS Ta 3aKOHU 3 KypCy (Pi3HKHU.

4, OuikyBaHI pe3yJIbTATH HABYAHHS

BuBueHHs HaBYabHOT AUCHUIUIIHUA Nependadae GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:
IIP1 3HaHHs 1 pO3yMIHHS MaT€MAaTHUKH, (DI3UKH, TEIJIOMAacOOOMIHY, TEXHIYHOI Tep-
MOAWHAMIKH, TIApOra3oANHAMIKH, TpaHchopmallii €eHeprii, TEeXHIYHOi MEXaHIKH,
KOHCTPYKIIIHHUX MaTrepiaiiB, CUCTEM aBTOMAaTHU30BAHOTO MPOEKTYBAHHS €HEPreTHY-
HUX MalllMH Ha PiBHI, HEOOX1AHOMY JJIsl JOCSTHEHHSI PE3y/IbTaTiB OCBITHBOI MIporpa-
MU
IP3 Po3yMmiHHS HIMPOKOTO MIKIMCHUILIIHAPHOTO KOHTEKCTY cheuiaabHocTi G4

EneproBupoOHUILITBO



5. IIporpama HaBYAJIBHOI IMCUUILIIHA

Monayas 1.
3micToBuii Moay.ab 1. JliHiiiHa Ta BeKTOpPHA ajredpa.

Tema 1. MaTpuui Ta il HaJ HUMHA

Martpuui. [ii Hag Matpunsmu. Busnaunuk matpuii. O0epueHa matpuns. [1,
c.21-34], [2, c.4-20], [3, c.31-39], [4, c.6-15],[7,c.119-134], [9, c.7-11].

Tema 2. Po3B’si3yBaHHsI CUCTEM JIIHITHUX PiBHAHb

Cucremu niniiiHuX piBHSAHB. Teopema Kponekepa-Kamnemni. Po3B’s30k kBapa-
THO1 CUCTEMHU JIHIAHUX piBHSAHb. Matpuunuii meton. @opmynu Kpamepa. OnHopiasi
cuctemu. [1, ¢.81-96], [2, ¢.26-36], [3, ¢.39-50], [4, c.17-25], [7, c.145-157], [9, ¢c.7-
11].

Tema 3. BexkTopu Ta aii Hax HUMHA

CkansipHi 1 BeKTOpHI BenmuuHU. JIiHIMHI oneparii Haa BekTopamu. [Ipoekiis
BEKTOpa Ha Bich. BiactuBocTi mpoekiiil. JIiHIAHO 3alie)KHI Ta He3aJeKHI CUCTEMHU
BekTopiB. basuc. Po3kiazg Bekropa 3a 6azucom. OpToHOpMOBaHUI 0a3uc Ha IUIOIIMHI
1 y mpocropi. Bexrop B mekapToBiii cuctemi koopaunar. [1, ¢.3-13], [2, c.41-51], [4,
c.27-30], [5, c.13-21], [7, ¢.225-243], [9, c.11-15].

Tema 4. BekTopHuii Ta MilIaHWH 100y TOK BEKTOPIB

BekTopHuii 100yTOK ABOX BEKTOPIB, HOTO BJIIACTUBOCTI, BUPA3 Y KOOPAMHATAX.
[Inoma TpuKyTHHKA, 3aJJaHOTO KOOpJIWHATaMHU BepiIuH. MimaHuii 100yTOK TPhOX
BEKTOpIB, HOTO BJIACTUBOCTI, BUpa3 y KoopauHarax. O0’em TeTpaespa, 3aJJaHOTO KO-
opauHatamu BepmuH. [1, ¢.13-21], [2, c.51-55], [4, ¢.30-39], [5, c.13-21], [7, c.251-
253], [9, c.11-15].

3mMicToBHIT MOAYJ/Ib 2. AHAJIITHYHA FeOMeTPist

Tema 5. Jlinii Ha NUIOIMHI Ta IX PIBHAHHA

3amanns (iryp piBHSHHAMH Ta HEPIBHOCTSAMU. PIBHSIHHS JiHIT y MOJISPHUX KO-
opauHatax. [lapamerpuuni piBHSHHS JiHIi. PIBHSHHA NpsAMOT Ha MJIOIIMHI. TUIOIMIMHI
[1, c.34-52], [2, ¢.55-71], [4, c.41-47], [7, ¢.335-344], [9, c.15-21].

Tema 6. Jlinii Apyroro nopsiaxy



Eninc, rinep6ona, napa6ona. IX kaHOHiuHi PiBHAHHS Ta BIacTHBOCTI. [Ipukia-
I¥ 3BEICHHS PIBHSHB KPUBHX JPYrOro MOPSAKY J0 KaHOHIYHOTrO BUTIsmy. [1, ¢.59-
81], [2, ¢.71-80], [7, ¢.348-356], [9, c.15-21].

Tema 7. IlpsiMa Ta MUIOLIMHA B IPOCTOPI

PiBusnHS nipsmoi B mpoctopi. PiBHsSHHS 1iommHU. B3aeMHe po3TantyBaHHS
JIBOX IUJIOIIMH Ta ABOX MpsAMUX Yy mpoctopi. Kyt mMixk Humu. Biacranb Bifg TOYKU 10
TUTONIMHM Ta J0 NpsMoi Ha ruromuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. [ToBepxHi APYroro nopsiaKy

Humiaapuuni, koHiuHi noBepxHi. Cdepa, emincoin. OAHONOPOKHUHHUH, BO-
MOPOXXHUHHUH TimepOosoinu. EminTuunuii, rinepOoniuanii mapadonoinu. [2, ¢.81-
86], [7, ¢.380-390], [9, c.15-21].

3microBuii MoayJib 3. ludepennianbHe YUCIeHHS

Tema 9. I'pannus QpyHKUII HenepepBHOI0 APryMeHTy

UYucnoBa mocnioBHICTh Ta ii rpaHuns. O3HAueHHsS TpaHMIll, T€OMETPUYHE
TiaymadeHHs. Teopemu npo rpanuii. Ilepma ta apyra Baxkiusi rpanuui. OAHOCTO-
poHHi rpanuit ¢pyHkii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh ¢pyHkuii. Touku po3puBy Ta ix Kiacudikauis

Henepeppricts dyHkmii B Tourt. Jii Hax HenepepBHUMH (PyHKIIsIMU. Touku
po3puBy QyHKI, ix kmacudikaiig. BractuBocti QyHKINN, HENEPEepBHUX HA BIAPI3-
Ky. [4, c.51-67], [8, ¢.8-23], [9, 21-25].

Tema 11. Iloxinna pyHkuii, npaBuiia 1udepeHilOBAHHS
HUM Ta reoMeTpuuyHui 3MmicT. OCHOBHI TpaBwia nudepeHiitoBanns. Judepeniiiro-
BaHHS HESIBHO 1 MapaMeTpuyHo 3aganux QyHkmii. [4, ¢.73-83], [5, ¢.21-43], [8, ¢.23-
38], [9, ¢.25-30].

Tema 12. Iudepenuian pyHkiii, i1oro 3acTocCyBaHHs

HMudepenmian QyHKIii, #OT0 T€OMETPUYHUNA 3MICT Ta BIACTHBOCTI. 3aCTOCY-
BaHHs JqudepeHmiana 10 Ha0mmkeHnx obumcieHb. [IpaBuno Jlomitans. [4, ¢.83-90],
[5, c.21-43], [8, ¢.38-48], [9, c.25-30].

Tema 13. docainxenns GyHKILii 32 10110MOT010 MOXiAHOI



[HTEepBaIy MOHOTOHHOCTI, eKCTpeMyMH (YHKII. OMyKIiCTh, BTHYTICTb KpH-
BUX, TOYKU NIEPErHHYy. ACUMITOTH, JOCTIDKCHHS Ta T00ya0Ba rpadikiB GyHKIIH. [4,
¢.91-101], [5, ¢.21-43], [9, ¢.25-30].

Tema 14. IHonsaTTs QyHKUII 0araTboX 3MiHHHMX

dyHKIIiT 6araTh0X 3MIHHUX: 03HAYCHHs, 00JacTh BU3HaYeHHs. ['padik QyHKIi
ABOX 3MiHHUX. I'panuils GyHkii 1BoxX 3MiHHMX. YacTuHHI noxigHi. [5, ¢.21-43], [8,
c.48-57], [9, ¢.30-32].

Tema 15. {udepenuiiioBHicTh QyHKIII 0araTb0X 3MiHHUX

[MoxigHa ¢yHkuii qBoX 3MiHHUX. [ToBHUI AudepeHIian Ta MOro 3B’sI30K 3 Yac-
TUHHUMH noxigHumu. [loxigna cknanenoi ¢pynkuii. HesBHi ¢ynkmii. Jlotuuna mio-

IIMHA Ta HOpMaJIb 10 MoBepxHi. EkcTpemymu yHKIIT 1BOX 3MiHHUX. [5, ¢.21-43], [9,

c.30-32].

Tabmuus 5.1.
TeMaTHYHNH IJIAH HABYAJIBLHOI JUCIUIIIIHYA
HazBu 3MicTOBUX MOJIYIIB 1 TEM KinbkicTs rogun
JieHHa opma 3a04Ha popma
y TOMY YHCI1 y TOMY YHCI1
o o
= =
S £ g| 5 S | B =y g 5
Monayas 1. Buina maremaruka I
3micToBuii MoayJab 1. JliHiliHA Ta BeKTOpHA ayrebpa
Tema 1. Matpuiii Ta aii HaJT HUMHA 71212/-13]|8]2 ) _ 6
Tema 2. Po3B’s3yBaHHS CHCTEM
o . 1T1212|-|3 7T |- |-]-17
JIHIAHUX PIBHAHb
Tewma 3. Bexropu Ta aii Haj HUIMU 8|(2(2|-|4|8|-]2]-1]6
Tema 4. BexktopHuili Ta MimIaHUN
. 8|22 -4 | T |- |-]-17
100yTOK BEKTOPIB
Pa3zom 3a 3micToBuM moayJem 1 30/8|8|-|14|30] 2 2| - |26
3mMicToBMiI MOAYJIb 2. AHANIITUYHA T€OMETPIst
Tema 5. Jlinii Ha muomwuHl ta ix | 7 (2(2|-13 |8 2| -|-1]6




PIBHSIHHS
Tema 6. JIiHii 1pyroro mopsaky (12(2(-]13 |7/ - 7
Tema 7. IIpsima Ta miommHa B mpo-
' 8122|-]|41| 8| - 6
CTOp1
Tema 8. IToBepxHi apyroromopsiaky | 8 |2 |2 |- | 4 | 7 | - 7
Pa3om 3a 3micToBUM MoOayj1eM 2 3008 |8|-]14|30] 2 26
3micToBuii Moayab 3. JludepeHiiaibHe YUCICHHS
Tema 9. I'panuns KIIii Hemepe-
P bys P 13(2|2 -9 |12 - 12
PBHOTO apTyMEHTY
Tema 10. HenepepBHicTh (PyHKIIII.
pep (b_y.1322-912- 12
Touku po3puBy Ta ix kmacudikaris
Tema 11. Iloxigaa KI[li, TIpaBH-
. dyH P 13(2|12 -9 |14 2 12
7a TuQEepeHIIIIOBaHHS
Tema 12. [dudepenuian ¢yHkuii,
moro 3actocyBanHs. OcHoBHI Teo- |13 (2 |2 |- | 9 |12 ]| - 12
pemu audepeHIliaTbHOrO YUCICHHS
Tema 13. JlocnipkeHHs: GyHKINN 3a
. 13(2|2 -9 |14 - 12
JIOIIOMOT' 00 TIOX1AHOI
Tema 14. Tlonsarrs ¢yskiii 6araTb-
. 13(2|2 -9 |12 - 12
OX 3MiHHHUX
Tema 15. JIudepeHiiiioBHICTh
. . 12122 |-|8 |14 - 14
byHKII1H 0araThoX 3MIHHUX
Pa3om 3a 3micToBUM MoayJeM 3 90 14|14| - | 62 |90 | 2 86
Y eboro roHH 150/30(30| - [ 90 | 150 | 6 138




Temu HNPaKTHYHHUX 3aHATDb

Tadomurs 5.2

KinpkicTs roauu
Ne 3/m Hasga temn Henna ¢op- | 3aouna
Ma dbopma
Moayas 1
3micToBuii Moayab 1. JliniliHa Ta BeKTOpHA anredpa
BusHnauynuku Apyroro Ta TPETHOTO MOPSAKY,
1 BJIACTUBOCTI BHM3HA4HUKIB. J[ii Hajmg Mart- 2
putsiMu. OGepHeHa MaTPHULISL.
Po3p’s3yBanna CJIAP maTpuuHUM METOIOM
2 |Tta 3a Qopmynamu Kpamepa. OnHopimni 2
CJIAP. 9
JliniitH1 omeparii Haa BekTopamu. Koopau-
3 | HaTH Ta MOJJb BEKTOPA. HarmpsiMmHi kocuny- 9
cu. [loxin Bigpi3ka y 3aJaHOMY BiJTHOIICHHI.
Cxkansipauii T0OYTOK BEKTOPIB.
4 BekTopHuii Ta MimaHuil J1O00YTKH BEKTOPIB, 2
1X 3aCTOCYBaHHS.
Bceboro 3a 3microBuii MoayJs 1 8 2
3MicToBHIT MOAYJIb 2. AHATITUYHA TEOMETPIs
JIinii ta ix piBHsAHHS. ['eoMeTpuyHUIl 3MICT
5 piBHsHb.  [lomsipua  cucrema.  IlomsipHi 2
piBHSIHHS JiiHII. PIBHSIHHSA TpsiMOi Ha IUIO-
[AH]
5 JIinii gpyroro mopsAxy: eminc, rinepoodna, 2 2
napabouia.
7 [Tnomuua y mpoctopi. [Ipsma 1 mionmHa y 9
IPOCTOPI.
8 | [loBepxHi APyroro mopsky. 2
Bceboro 3a 3micToBuii MOIYJIb 2 8 2
3micToBuii Moayab 3. JludepeHiianpHe YucaeHHs
9 OyHKIsA, 00JaCTh BU3HAYCHHS, IMO0YI0Ba 2
rpadikiB. OOUMCIEHHS TpaHUllb (PYHKITIH.
10 | HemepepBHICTb, TOYKH PO3PHBY. ) 2
11 ['eomerpuunmii 1 Gi3MUHUNA 3MICT TOX1JTHO]. 5




Texnika nudepeHIiroBaHHs.

Judepenitian, 3aCTOCYBaHHS y HaOIMKEHUX

12| o6uncnennsx. Ipasuio Jlomitas. 2
HocmimkenHass  ¢GyHKII 32 JOMOMOTOIO
13 | noxinuux. 2
OOnacTe BHU3HAYEHHS, 4YACTUHHI ITOXI1JHI
¢GyHKIIi1 6araTbOX 3MiHHUX.
14 2
Hudepenmian ¢yHkmii ABoX 3MiHHUX. Jlo-
15 | TMYHA IUIONIMHA T4 HOPMalb [0 MOBEPXHI. 2
Excrpemymu ¢yHKIII1 1BOX 3MIHHHX.
Bceboro 3a 3microBuii MoayJib 3 14 2
Pa3om 30 6
Temu 1a00paTOpHUX 3aHATH
He 3amnanoBaHi.
CamocriitHa podoTa
Tabnuns 5.3
3aBaaHHA 1J1 caMOCTiiiHoT podoTHn (1eHHa popma)
KimpkicTh
TOJUH
Ne
/ Ha3zpa Temu
3/11 Henna gpopma
1 | IligroroBka mo JeKIii 15
2 | ITigroToBKa 10 MPaKTHYHUX 3aHSAThH 15
3 | Bukonanns Tumnosoro po3paxyHky Nel(3aBnanns 1-4). 20
4 | Buxonanus [HouBigyansHOTO 3aBaaHHS Nel 10
Pa3zom 60




Tadomus 5.4

3aBaaHHA 119 caMOCTIHOI podoTH (3a04uHa popma)

Kinekicth
No TOONH
) Ha3zBa Temu

3/ 3aouHa Gopma
5 | IligroroBka 10 JEKIII 20
6 | [linroToBKa 10 MPAKTUYHHUX 3aHSAThH 28
7 | KonrponsHa pobota Ne 1 20
8 | KonTpoasHa pobota Ne 2 20
9 | KonTpoasHa poboTta Ne 3 20

Pazom 108

InguBinyajsbHe HAYKOBO-IOCTIIHE 3aBJAaHHSI
He 3amnanoBano.

6. MeToau HAaBYaHHS, 32C00M AIATHOCTUKM Pe3YJIbTATIB HABYAHHSI TA METO-

JIH iX IEMOHCTPYBAHHS

Halytts 3m100yBauamMu KOMIETEHIIIH 3a0e31euyeThCsl Yepe3 3aCBOECHHS HaBYa-
JLHOTO MaTtepialy y BUIVISIAL JIEKIIMHUX, MPAKTUYHUX 3aHATh, CAMOCTIMHOI poOOTH
CTYJICHTIB Ta KOHTPOJIbHUX POOIT.

OCHOBHUMHU M€TOJAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. IosiICHIBAJBLHO-LTIOCTPATUBHUH METOJ, 32 JOTIOMOTOI0 MOBITOMJICHHS Ta
3aCBO€HHS 1H(QOpMAIlii Ha JICKIIMHUX Ta MPAKTUYHUX 3aHATTAX CJIOBECHUMHU W HAOU-
HUMH 3ac00aMHU.

2. IIpobGyieMHHUii MeTOA, KOJIM HAa MPAKTUYHUX 3aHATTSAX YTBOPIOKOTHCS TIOIIY-
KOBI1 CHUTYaIlli, pPO3BUBAETHCA aKTHBHICTh, CAMOCTIHHICTh, TBOPY1 3A10HOCTI 3100yBa-
YiB OCBITH.

Sk HaOYHUUN MaTepian Ha JEKIIsIX 3aCTOCOBYIOTHCS MYJIbTUMEIINHI Claian Ta

JIEKI[IHHI IEMOHCTpAIIii.



3 METOI0 pO3’ICHEHHs] HAaOUIbII CKJIAIHUX MUTaHb TUCUUIUIIHU Ta M1BUIIECHHS
SKOCT1 BUKOHAHHS 1HJIMBIAyaJlbHUX 3aBJaHb Ta TUIIOBUX PO3PAXYHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAWBIIyaJbHI KOHCYJIBTAIIlT 32 pO3KIag0M Kadeapu.

3aco0amMu AiarHOCTHUKM pPE3yJbTAaTIB HAaBUYAHHS T4 METOJAMM iX JE€MOHCTPY-
BAHHA €:

® BUKOHAHHS 3aBJlaHb HA MIPAKTUYHUX 3AHATTSX;

e odopmienHs Ta 3axucT Tumnosoro po3paxyHky Ne 1;
e BUKOHaHHA [HaUBIiMyanpHOTO 3aBHAHHS Ne 1;

® PO3B’sI3aHHA ONIMIIIATHUX 3aBIaHb;

® KOHTPOJIbHI TECTOB1 pOOOTH.

1. DopMH MOTOYHOI0 TA MIACYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyJIeHTa OIllHIoIThea 3a 100-0anpHOIO cucTeMor0 YHiBepcuTe-

Ty.
[limcymMKoBa OLIHKA HABYAJBHOTO KypCy BKIIOUA€ B CEOE OLIHKHU 3 TOTOYHOTO

KOHTPOJIIO 1 OL[IHKH 3aKJIOYHOTO 3Ky . Y KOKHOTO KOMIIOHEHTa CBOSI YacTKa B 3a-
TaJIbHIM CHCTEMI OLIIHOK. Y MPOMDKHHX OLIHKaxX CTYJIEHT Moxke HaOpatu 60 Oais.
[IuToma Bara 3akJIFOYHOTO 3aJIIKy B 3aralibHiid cucteMi omiHOK — 40 Oamis. IIpaBo
3/1aBaTH 3aKJIOUYHUN 31K JA€ThCS CTYACHTY, KU 3 ypaxyBaHHSM MaKCHUMaJbHUX
OaJliB MPOMDKHUX OIIHOK Habupae He MeHie 40 G6amiB. [lincymkoBa oriHka HaBYa-
JBHOTO KypCY € CYMOIO MPOMIXKHUX OLIHOK 1 OI[IHKH 3aJIiKY.

[ToTouHu KOHTPOJB Mepeadadac OMIHIOBAHHS TEOPETUYHOT MiITOTOBKHU 3700Y-
BauiB BUIOI OCBITH 13 3a3HAYEHOI TeMHM Ta HAOyTHX MPAKTUYHUX HABUYOK IIiJl 4ac
BUKOHAHHSI 3aB/IaHb CAMOCTIMHHUX POOIT.

3apaxyBaHHS KPEAUTIB HABYAIILHOTO KYPCY MOKJIMBE TUTHKU MICHS JOCSITHEHHS
pe3yabTariB, 3amanoBanux PITH/I, mo BupaxaeTbesi B OJIHIN 3 MO3UTUBHUX OIIIHOK,
nepea0aueHuX YNHHUM 3aKOHOIaBCTBOM.

dopMa KOHTPOJIIO KOMOiHOBaHA!
e muchMOBa (0OPMIICHHS 3BiTiB, TUCHMOBI BIAMOBIAI HA KOHTPOJIbHI MUTAaH-
HsI BUKOHAHHS 3aBJIaHb);

e ycHa (BIJMOBI/Il HA KOHTPOJIbHI MUTAHHSA, 3aXUCT pedepaTiB);



e TecToBa (MOIYJIbHI KOHTPOJbHI TECTOBI POOOTH, BUKOHAHHS OJIMIIIaJHUX
3aBJIaHb).
Kpurepii ouiHIOBaHHSI BHUKOHAHHS PO3PaXyHKOBHUX 3aBJaHb

3n00yBay neHHOT (GOpMU HABYAHHS MAa€ BUKOHATU YOTHUPH 3aBIaHHS THIIOBOTO
PO3paxyHKy Ta OJIHE 1HJWBIAyajbHE 3aBAaHHs, III0 HAPAXOBYIOTh B c001 5 3a7a4, 3ri-
IHO iHAMBiAyanbHOrO rpadiky. KoxkHa po3paxyHKOBE 3aBAaHHS OLIHIOETHCS MaKCH-

MyM y 12 GaniB. 3arangom 3a po3paxyHKOBI 3aBJaHHS MOKHA OTPUMATH MakCUMyM 60

Oais.
Tabmums 7.1
@®opMH KOHTPOJII0O BUKOHAHHS PO3PaXyHKOBHUX POOIT,
iX OoliHIOBAHHSA
Buxkonanusi
pOSpE;)X()}’ﬁI;;(OBI/IX Kpurepii oniHroBanus

Po6ota BukoHaHa y BcTaHOBIIeHUM TepMiH. CTyAEHT CaMOCTIITHO
12 BU3HAYa€ THUIl 3a/Jadl 1 palioHaIbHO po3B’s3ye ii. Moxe
pPO3B’sI3yBaTH KOMOIHOBAaHI 3aj1a4i.

Po6oTta BukoHaHa y BcTaHOBJIEHHI TepMiH. CTYJEHT palloHaIbHO

10 . ) : :
po3B’s13ye 3anadi. Moxe po3B’a3yBaTi KOMOIHOBaHI 3aJ1a4i.

Po6ota BukOoHaHa 3 TOPYIICHHSM BCTaHOBJIEHUX TepMiHiB. CTy-
8 JIEHT HAaBOAWUTH MOTPIOHI dopmynu. Po3B’s3ye 3amauy KOpUCTYIO-
YHUCh AJITOPUTMOM.

Po6oTta BHKOHaHa 3 MOPYIIEHHSM BCTAaHOBJIEHUX TepMiHiB. CTy-
6 JE€HT HaBOJUTh NOTPIOHI popmynu. Po3B’s3ye 3amauy 3 moMuiKa-
MU.

CTyaeHT cKliajja€ CKOpOYEHY YMOBY 3ajadi, poOUTh 0OYUCICHHS
JIUIIIE 32 TOTOBOIO (pOpMYyIIoI0.

0 CTyaeHT He po3B’sA3y€ 3a/1adi.

Maxkcumanvha oyinka cmyoenma 3a OaHUll KOMHOHEHM Npocpamu
60 banis (5 3a60ans no 12 6anis).

Kpurepii ouiHl0oBaHH BUKOHAHHS KOHTPOJIbHHUX 3aBJAaHb (3a04Ha ¢opma)
CTyaeHTH 3a0YHOTO BIJJIJIEHHS BUKOHYIOTH TPH KOHTPOJIbHI POOOTH 3T1THO
IHAUBIyaJIbHOTO BapiaHTy, KU BIJMOBIJAE MOPSJIKOBOMY HOMEpPY 31 CIIUCKY Y

KypHauii, B 00’emi 12 3ama4 3 BIANOBIAHUX TE€M 3aHATTS Ha OJHY KOHTPOJbHY PO0O-

Ty.




Tadomus 7.2

K/p

KpwuTrepii oninioBaHHS

20

Po6ota BukoHaHa y BcTaHOBJIeHHM TepMiH. CTYIEHT CaMOCTIIHO BU3HA-
Yae TUI 3aj]adi 1 palioHaIbHO PO3B’s3ye 1. Moxke po3B’si3yBaTH KOMOIHO-
BaHl1 3a7a4l. 3BIT BIAMOBI1Ia€ BCTAHOBJICHUM BHUMOTaM.

16

Po6ota BukoHaHa y BcraHOBIeHUM TepMiH. CTyIEHT palioHaIbHO
po3B’s3ye 3aaui. Mosxe po3B’si3yBaTh KOMOIHOBAHI 3aja4i. 3BIT BiAMOBI-
JIa€ BCTAHOBJICHMM BHMOTaM.

12

PoboTa BUKOHaHA 3 MOPYIIEHHAM BCTaHOBJIEHUX TepMiHiB. CTyIeHT HaBO-
TUTH OTPi0H1 popMynn. Po3B’s13ye 3a1a4y KOPUCTYIOUUCH AITOPUTMOM.
CkJiazieHuit 3BIT MICTHUTh HETOYHOCTI Y BUCHOBKaX Ta MOMUJIKU

Po6oTa BuKOHaHA 3 MOPYIICHHAM BCTAaHOBJICHUX TepMiHiB. CTyIeHT HaBO-
TUTH NOTPiOH1 hopmynu. Po3B’si3ye 3a1a4uy 3 MOMUJIKAMHU.

CTyIeHT CcKJ1aJlae CKOPOUCHY YMOBY 3ajiadi, pOOMTH OOUYHMCIICHHS JIUIIIC 3a
TrOTOBOIO (hOPMYJIOKO.

CrtyneHT He po3B’sI3ye 3aj1aul.

Maxcumanvua oyinka cmyoenma 3a 0aHuil KomnoHenm npozpamu 60 oa-

zie (3 pobomu no 20 b6anis).

8. Kpurepii oiiHloBaHHA pe3y/ibTaTiB HABYAHHS

3100yBad Ma€ BIJMOBICTH Ha ITSITh TECTOBHUX 3aBJaHb 3 TEOPETHUYHUX 3HAHb 3

YITKUM TOSCHEHHSIM Ta BUPIMIUTUA TPU MpakTU4HI 3a7avi. KokHa BiAMOBIAL HA TecC-

TOBI 3aBJIaHHSI OIIIHIOETHCS MaKCUMyM y 2 0aiii, BUPIIICHHS] KOXKHOT MPAaKTHYHOI 3a-

naui —y 10 OamniB. 3aranom 3a 3aJliK MOXKHA OTpUMATH MakcuMyMm 40 OaiB.

Tabmums 8.1
KpuTepii ouniHIOBaHHA BiANOBIJI HA TECTOBI MUTAHHA HA 3aJKY
BingnoBinnb
HA TeCTOBI Kpurepii oniHOBaHHS HA 3aJIiKy
MUTAHHA
2 BianoBiak Ha/laHa MpaBUiIbHA 3 YITKUM ITOSCHCHHSIM.
1 Bignoinap npaBuiibHa, ajie 0€3 MOSICHEHHS.
0 BianoBiae He HajlaHa B3arajii abo HeMpaBUIbHA.
Maxcumanvua oyinka cmyoenma 3a 6i0nosiob Ha ycHi numanns 10
banie (5 numans no 2 6anu).




Tadomuis 8.2

Kpwurepii ouiHoBaHHS pillleHHS NPAKTHYHOI 32124l Ha 3aJiKy

Pimennst
NPaKTUYHOL Kpurepii oniHIOBaHHSA HA 3aJIiKy
3ampauvi

PimenHs npeacraBieHe MOBHE, KOPEKTHE, 3 YITKUMUA MAJTIOHKOM Ta

10 MOSICHEHHSIMH, BIJIMOBIAb MpPaBUIIbHA, MPABUILHO BHUKOHAHO JOBE-
JCHHS
PimieHHs npeacraBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MAJTIOHKOM Ta

9 MOSICHEHHSIMHU, BIJINOBIJIb MPaBUJIbHA, HEMPABUIBHO BUKOHAHO J10-
BEJICHHS
Pimenns mpeacraBnene y BUTIAAI GOpMyII, TPaBUILHO BUKOPHUCTA-

8 HUX, 3 YITKUMH MaJIOHKOM, ajie 0€3 MOsSICHEHb, BIANOBIIb MPaBUIIb-
Ha.

2 PimenHs npencraBieHe NOBHE, 3 HEUITKUM MaJIFOHKOM Ta MOSICHEH-
HSIMU, BIATIOBIJIb IIPaBUJIbHA, HE BUKOHAHO JTOBEIECHHS
PimenHs npencraBieHe MOBHE, KOPEKTHE, 3 YITKUMH NOSICHEHHSAMH,

6 BIJINIOBI1/Ib HETIPABUJIbHA Y 3B'A3KY 13 IOMHJIKAMH IIPU BUKOHAHH1 PO-
3paxyHKIB.
PimieHHsa npeacTaBiieHe y BUISAAI GOpMyIl, TPaBUILHO BUKOPUCTA-

5 HUX, aje 0e3 MOsICHEHb, BIAMOBIIb HEMPaBUJIbHA Y 3B'SI3KY 13 TOMU-
JIKaMU IIPU BUKOHAHH1 pO3paxyHKIB.

3 PimienHs npeacrasieHe y BUMIISIAL GOopMyIl, OLIbII HI’K HAIlOJIOBHHY,
BiJIMOBiIb HETIPaBUJIbHA.

5 Pimienns npeacraBieHe HEMOBHE y BUTTISAL (POPMYJT 3 HEUITKUM I10-
SICHCHHSIM, TIPaBHJIbHA BI/MOB1/Ib BIJICYTHS.

1 Pimrennst mpeacTaBiaeHe HEMOBHE, OUIBIN HIXK HAIOJIOBHHY, IIPaBH-
JbHA BIJIMOBIH BIJICYTHS.

0 PiieHHs He mpencTaBiieHe B3araii ad0 HEMOBHE, MEHII HIXK Haro-

JIOBUHY.

Maxkcumanvua oyinka cmyoenma 3a 3a0aui 30 6anis (3 3aoaui no 10
banis).

Taomurg 8.3
JleHHE BIITUICHHS 3a04He BIAAIICHHS
Kisnb- Bua pobotu Kisnb-
Bug pobotu : }
AP KICTB KICTh




Po3noais 6aJiB 3a popmMaMu KOHTPOJIIO

OaiB OauiB
Moayas 1
IM 1 TunoBuii po3paxyHox I, 24 KonTtpoarsna pobota 1 20
3aBganus 1-2
3M 2 Tunosuii pospaxyrok 1, 24 | KonTpoasHa poboTa 2 20
3aBnanug 3-4
3M 3 L};Hfl BULYQJIBHE 3aBAan- 12 | KontponbHa pobota 3 20
[Tincymxo-
BHUI KOHT- 3aiik 40 3amik 40
pOJIb
Cyma 100 100
Ta6mus 8.4

DopmMa KOHTPOJIIO

MakcuMaJibHA KIJIBKICTH 0aJ1iB

[ldenna ¢popma

3aouna ¢popma

BukonanHs = po3paxyHKo-

BUX 3aBIaHb

5 x 12 6amB = 60 GaiiB

3 x 20 6amB = 60 GaniB

Biamosige Ha TECTOBI IH-

TaHHS Ha 31Ky

5 x 2 6anu = 10 GaiiB

5 x 2 6anu = 10 GaiiB

BukonanHus IIPaKTUYHOI

3a/1a4i Ha 3aJiKy

3 x 10 6axis = 30 GaiiB

3 x 10 6amis = 30 OaniB

Bcworo

100

100




Q. IncrpymenTn, 00/1aJHAHHSI Ta POrpamMHe 3a0e3MeYeHHs1, BAKOPUCTAHHSA
SIKMX Nepeadayae HABYAJIbHA TUCIUILTIHA
1. OnopHuit KOHCIEKT JIEKI[IH 3 TUCIUIUIIHN B €JICKTPOHHOMY BapiaHTI.
2. MeTtonuuHi BKa3iBKM Ta 3aBJIaHHS J0 BUKOHAHHS 1HIUBITyaJIBHHX POOIT 3
JTUCHUTUIIHYA B €JICKTPOHHOMY BapiaHTI.
3. HaBuanbHi MOCIOHUKH 711 1HAMBIIyadbHOI pOOOTH CTYACHTIB 3 KypCy BH-
01 MATEMATUKHU.

4. JIex1iifH1 1eMOHCTpaIlii.

10. PexomenpnoBaHi qxepeia iHgopmanii
OcHoBHA

1. AureOpa Ta reometpida. KoHCHEKT ekl 3 Kypcy «AHaIITUYHA T€OMETPIs
Ta JiHIHA anreOpa» [EnekrponHuit pecypc] : HaBUaIbHUN MOCIOHUK JJIsi CTYJICHTIB
cnemianbHOCTl 124 «CuctemMHMit aHami3», OCBITHIX mporpaMm «CHCTEeMHHI aHami3 i
ynpasiiHHs; CuctemHuil anamniz ¢pinancoBoro puHky» / KIII im. Irops Cikopcbkoro ;
ykaan. O. O. Kamoxnauit, A. 0. Manenes, I'. b. [loakomsin, 0. A. YanoBchkuii ;
KIII im. Irops Cikopcebkoro. — EnexkTponHi TekcToBl AaHi (1 ¢aitn: 4,68 Moaiirt). —
Kuis : KIII im. Iropst Cikopcbkoro, 2019. — 127 c.

2. AmnamtuuHa reometpis. Enementu miniiHOi anreOpu [Enexrponuii pecypc]
: Teopis Ta 3aaa4i 4 camocTiiHoi podotn / HTYY «KIIly» ; yknan.: 3. I1. OpauHch-
ka, JI. A. Penera. — Enextponni tekctoBi mani (1 daiin: 25,78 Mb6aiit). — KuiB :
HTVYV «KIll», 2016. — 148 c.

3. besymak O. O. HayanpHuii OCIOHUK 3 JIIHIHHOT anreOpu ISl CTyl HTIB
MexaHiko-MareMatuyHoro ¢akynerery / O. O. besymak, O. I'. 'anromikin, €. A. Ko-
gyyOiHcbka. — K. : BIIL] "KuiBcekuii yniBepcutet", 2019. — 224 c.

4. Enementu Bumioi matematuku: HaBd. nociOnuk / H. E. Konapyk, M. M.
Mansp, B. B. Hikonenko, M. M. Illapkani. — Yxropoa, Bunasaunreo YxxkHY "T'o-
Bepna", 2017. — 124 c.

5. Kaxyra H.JI. Buma matemartuka (npaktukym) Yactuna 1. Bektopu 1 koop-

nuHatu. I[loximHa Ta ii 3acTocyBaHHsA. [HTerpan i1 ¥oro 3actocyBanHs. JudepeH-



uianbHl piBHSAHHA. EnemenTtu Teopii WMoBipHOcTel. [lpaktukym nns dopmyBaHHS
KOMIETeHTHOCTeH cTyaeHTiB. KuiB : YHiBepcuter exoHoMmiku Ta mpaBa «KPOK»,
2017.-95c.

6. JlutBunoB A.JI. Buma Ta npukiiagHa MaTeMaThka 3 eJIeMeHTaMu iH(opma-
IHHUX TEXHOJIOTiM: HaB4YaidbHUM TOCIOHWK / A.JL.JIuTBMHOB; XapkiB. Hail. yH-T
Michk. rocn-Ba iM. O. M. bekeroBa. — Xapkis : XHYMI im. O. M. bekerosa, 2019. —
232 c.

7. MaremaTuka B TeXHIYHOMY YHiBepcuTeTi [ EnexkTpoHHuit pecypc] : mapyu-
Huk / I. B. Anekceesa, B. O. TINaiineii, O. O. JIluxosuunuii, JI. b. ®emoposa ; 3a pen.
O. I. Knecosa ; KIII im. Iropst Cikopcbkoro. — EnekTponHi TekcToBi aani (1 dait:
4,01 M6aiir). — Kuis : KIII im. Iropst Cikopebkoro, 2018. — T. 1. — 496 c.

8. Cepreera JI.H. Buma marematnka i cratuctuka. Yactuna I. Maremarnd-
HUW aHai3: HaBYAJIBLHUN MOCIOHMK NSl CTYAEHTIB [-To dapmarieBTUYHOTO (haKysib-
TeTy 3amopi3bKoro aep:kaBHoro meauunoro YHiBepcutety / JL.H. Cepreera, O.€.
[Ipoxonuenko. — 3anopixoks: 2019. — 118 c.

9. Topsuuk [.0. Buma mateMmaruka: HaBuaabHui 1mocioHuk / J1.0. TopsHuk.
— Xapkis: XJIYXT, 2019. - 150 c.

JlonmomixkHa

1. Bbananaina H.M. JliniiiHa anreOpa Ta aHadiTUYHA T€OMETPIS : HABUAJIbHO-
METOJMYHI peKOMEeHallli (B IOMOMOTY JI0 CaMOCTIMHOI poOoTH it 3700yBaviB BU-
01 OCBITH cTyneHs OakanaBpa (akynbTeTy KibepOesneku Ta iHQopMaliiHUX TeX-
Housoriil) [Enektponne BupanHs]|. / H.M.banannmina; kadenpa kiOepOesneku HY
«Opnecpka ropuauuHa akaaemis». — Opneca : Denike, 2020. — 32 c.

2. Jludepenmianbhe Ta iHTETpadbHEe YMCICHHS (PyHKIIIH oaHi€T 3MiHHOI. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
HudepenianpHe Ta iHTErpaibHe dncieHHs (QyHKIIN oaHiei 3miHHOI. HaBuanbHuii
nocionuk . — X.: THY [ XIII”, 2017. — 324c¢. (aHr1. MOBOIO)

3. 30ipHUK 3a1a4 1 BOpaB 31 CHCIIATBbHUX PO3JAUIIB BHUINOI MAaTEMaTUKU IS

CTYJCHTIB TeXHIUHUX crienianbHocTel [Enextponuit pecype] / HTYVY «KII» ; ykna.



3. II. Opaunceka, JI. A. Penera. — Enektponsni TexctoBi naui (1 ¢aitn: 9,8 Mbaiir). —
Kuis : HTYY «KIII», 2016. —43 c.

4, HecrtangapTHi Ta OJIMIIIAJIHI 3a/1a4i 3 alreOpy Ta aHaji3y: MPaAKTUKYM JJIS
MiTOTOBKU CTYAEHTIB 1-ro Kypcy [EnexTpoHHuil pecypc| : HaBYalnbHHMI MOCIOHUK
st ctynenTiB ctynens 6akanaspa / KIII im. Irops Cikopewkoro ; yknaa.: C. B. bon-
Hapuyk, M. K. Inbenko, T. B. Mainosiuko, B. B. IlaBnenkos, A. B. Cuporenko —
Enextponni Texcrosi mani (1 ¢aiin: 1,33 Mo6aiit). — Kuis: KIII im. Irops Cikopceko-
ro, 2020. — 183 c.

Indopmauniiini pecypcu B Internet

1. bi6miotexka HalioHaJIbBHOTO YHIBEPCUTETY KopalieOymyBaHHS 1MEHI aaMipalia

Makaposa.

2. Bigeo-nextopiit:  http://ocw.mit.edu/courses/mathematics/18-02-multivariable-

calculus-fall-2007/video-lectures/ITepeniku HalliOHAIBHUX CTaHIAPTIB, Kl B pasi J10-

OpOBUIBHOTO 3aCTOCYBAaHHS € JJOKa30M BIAMOBIIHOCTI MPOAYKIIT BUMOTaM TEXHIYHUX

pernamenTiB https://data.gov.ua/dataset/6a813896-efe9-4686-845f-534bff4be0b3
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11. 3miHu Ta TONMOBHEHHS



