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Beryn

AHoTAaLA

Hapuanpna mucnmmiina "Buma maremarnka [" € omgHi€0 13 CKIIaTOBUX KOM-
IUJIEKCHOI MIATOTOBKM 3700yBaviB mepuioro (0akaaaBpChKOr0) PiBHS BHUIIOI OCBITH
rany3i 3HaHb G "lHXeHepis, BUPOOHUIITBO Ta OyAiBHMITBO" creriaibHocTi G9
"ITpuxnanna mexanika" OIIIl "TexHonorii CTBOpEeHHs] MEXaHIYHUX CHUCTEM'.

Bona € TeopeTuuHOI0 OCHOBOIO MalOyTHBOI TPOQeCiHHOT AISTLHOCTI Ta OTMAHY-
BaHHS HABUYOK, HEOOXITHUX I TOJAJBIIOT0 HaBuaHHs. [li 4ac BUBYEHHS TUCIH-
IUTIHA Y CTYACHTIB (JOPMY€ETHCA CUCTEMA TEOPETUUHHUX 3HAHD 1 MPAKTHUYHUX HABUYOK
3 MUTaHb CaMOOPraHizallli CTyJIeHTa B OCBITHbOMY CEPEOBHII, OCBITHBOI A1SIIILHOCTI
y 3aKiaji BUIIOI OCBITU Ta CTBOPEHHI 1HAUBIAYalbHOI OCBITHBOI TpaekTopii. Omany-
BaHHS KypCy O3HAaHOMIIIOE CTYACHTIB 3 MPUHOMaMH JTOCHTIKEHHS 1 PO3B’SI3yBaHHS
MaTeMaTHYHO (POPMATI30BAHMX 3aJad, CIpusie GOpMyBaHHIO HABUYOK JIOTIYHOTO Ta
QITOPUTMIYHOTO MHCIICHHS, 3a0€31edy€e OBOJIOAIHHS CTyJCHTAMH OCHOBHUMH MaTe-
MaTUYHUMHU METOJaMH1, HEOOX1THUMU JIJIsl aHaJI13y 1 MOJICJIFOBAHHS MIPOIIECIB Ta SIBUIIL
B IPOIIEC] MOLIYKY ONTUMAaJbHUX pillieHb, BUOOPY HalKpaliux CIoco0iB iX peanisa-
11ii, a TOMY € BaroMOI0 CKJIQJIOBOIO Y MIATOTOBII (haxiBIIiB.

Ki1104oBi ci10Ba: MareMaTuka, CUCTEMH PiBHIHB, BEKTOPH, aHATITUIHA TeOMe-
Tpis, QyHKLUIA, TpaHUId QyHKIIT, TOX1AHA, 1HTErpal, AudepeHianbHl piBHAHHS, psi-

JTA, HaOIMKEH1 OOYHCIICHHS.



Abstract

The discipline "Higher Mathematics [" is one of the components of
comprehensive training of applicants for the first (bachelor's) level of higher
education in the field of knowledge G "Engineering, Manufacturing and
Construction" specialty G9 "Applied Mechanics" educational program "Mechanical
Systems Creating 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
education and the creation of an individual educational trajectory. Mastering the
course acquaints students with the methods of research and solving mathematically
formalized 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 HABYAJIBLHOIL JUCHUILIIHNA

Taomurs 1.1.

XapaKTepUCTUKA HAB-
4aJIbHOI QUCIHUAIUTIHA

HaiimenyBanns | ["ay3b 3HaHb, CHelIabHICTh (OCBI-
: e Jlenna o- 3aouHa
MOKa3HUKIB THS TIPOTpama), OCBITHIHN piBEHb
pMa HaB- | ¢opma Ha-
YaHHs BYAHHS
Kinbkicte  Kpe-
: P O60B’s13K0Ba
JIATIB — 5 I'any3b 3HaHB:
Mopynis — 1 G "Inoicenepis, supobHUuymMeo ma Pix miaroroBku:
3MICTOBUX MO- 0yoieHuymeo" . .
. 1-i1 1-i1
JyJiB — 3
EnexrponHnii c
anpec PITHJI Ha CMECTp
caiiTi YHiBepcu-
TETY: 1-i 1-i1
. . Jlekmii
CnenianbHICTh
] n b n
[nnuBinyansHe G9 "lIpuknadna mexaHixa 30 ro. 6 roy.
HAyKOBO-
JOCIIIHE 3a- . . _
BraHHA (He 3a- [IpakTryHi, cEeMiHAPCHKI
NJIAHOBAHO) OcBiTHS NIporpama
Texnonoeii cmeopenHs MexaniuHux
cucmem 30 roa. 6 roa.
3aranbHa  KUTb-
KICTb TOAMH — JlaGopatopHi
150
- TOJ. - TOI.

TwxHeBHX  TrO-
JOUH s J€HHO1
dopMu HaBuaH-
HS:

ayaAuTOpHUX — 4;
CaMOCTIMHOT po-
00TH CTyaeHTa —
4.

OcBiTHiH piBEHB:
nepuiuil (6axanagpcovKuit)

Camocriitna po6ora

90 ron.

138 ron.

InauBiMyanpHI 3aBIaHHS:
- TOJIL.

Bun konTpouto:
3aik

dopma KOHTPOJIIO: KOM-
O1HOBaHa




2. MeTa BUBYEHHSA HABYAJILHOI JUCHUILTIHHA

Pob6oua mporpama HaBuanbHOI aAucuuIUIiHg "Buima marematuka 1" cknagena
BIJIMOBIAHO /10 OCBITHBO-TIPOGeCciifHOI mporpaMu MiATOTOBKH 3700yBadiB IMEPIIOTro
(OakamaBpCHKOTO) PiBHS BHILOI OCBITH ramy3i 3HaHb G "[HxeHepis, BUpOOHUIITBO Ta
oyniBaunTBo" crnemianbHocti G9  "llpuknagna mexanika" OIIIl "TexHosorii cTBO-
peHHs mexaHiuyHux cucteM". Jlis 3a3Hadenoi OIl qucuurmiiga € 000B’A3KOBOIO.

MeTto10 BUBUYEHHS HaBYaIbHOI quciumuiind «Buma matematnka [» € dopmy-
BaHHS Yy CTYJICHTIB BIJIOBIJHO JIO OCBITHBO-NPOGECIMHOI MPOrpaMHu TaKuX KOMIIe-
TEHTHOCTEM:
3K1. 3gaTHicTh 70 aOCTPAaKTHOTO MUCJICHHS, aHATI3y Ta CUHTE3Y.
3K3. BMiHHS BUSIBJISITH, CTABUTU Ta BUPIITYBAaTH TPOOJIEMH.
®KI1. 3naTHicTh aHANI3y MarTepiaiiB, KOHCTPYKIIA Ta MPOLECIB HA OCHOBI 3aKOHIB,
TEOpid Ta METO/IIB MAaTEMATUKH, TPUPOJTHUUUX HAYK 1 MPUKIIATHOT MEXaHIKH.
®KS5. 31aTHICTP BUKOPUCTOBYBATH aHAITUYHI Ta YHCEIbHI MaTEMaTHYHI METOIU
JUIA BUPIIICHHA 3a]a4 MPUKIATHOI MEXaHIKH, 30KpeMa 3/1HCHIOBATH PO3pPaxXyHKH Ha
MIIHICTh, BUTPUBAIIICTh, CTIMKICTh, IOBFOBIYHICTh, )KOPCTKICTh B MPOIECI CTATUYHO-
ro Ta IMHAMIYHOT'O HaBAHTAXKEHHS 3 METOIO OLIIHKH HAJIMHOCTI JeTanell 1 KOHCTPYK-

1A MaIlnH.

3. IlepenymoBH 1Jisi BUBYEHHSA TUCHMILIIHA

[TepemyMmoBaMu 11 BUBUCHHS JUCHMILUTIHU € OCHOBHI TIOHSITTS paHiIlle BUBYE-

HOTO MIKIJTLHOTO KypCY MaTeMaTUKH; JACsIKI MOHSATTS Ta 3aKOHH 3 KypCy (i3UKH.

4, OuikyBaHi pe3yJibTaTH HABYAHHS

BuBueHHs HaBUanbHOT JUCIUIUTIHY TIepeadadae GopMyBaHHS Ta PO3BUTOK Yy CTY/ICH-
TIB TAKUX NPOTPAMHHUX Pe3yJibTATIiB HABYAHHA:
PHI1 Bubupatu Ta 3acTocOByBaTH AJii PO3B’SA3aHHA 3aJay MPHUKIATHOI MEXaHIKH

npUAaTHI MaTeMaTUYHI METO/IH.



PH3 BukonyBaTu po3paxyHKHd Ha MII[HICTb, BATPUBAIICTh, CTINKICTh, JOBIOBIYHICTb,

KOPCTKICTh JIeTAJICH MaIlIH.

5. IIporpama HaBYAJBHOI M CIUILTIHH

Moayas 1.
3micToBuii MoayJb 1. JliHiiiHA Ta BEeKTOpHA ajireodpa.

Tema 1. KomnereHTHOCTI Ta pe3yJibTaTH, SIKHX /103BOJIA€ OTPUMATH BH-
BUYeHHS qucHUILTiHA « Buma maremaruka D>. MaTtpuui Ta aii Hag HUMHA

Bunu 3aHsaTh Ta GOpMU KOHTPOJIIO 3HAHB CTYJICHTIB IMiJ] YaC BUBUEHHS BHILO1
matemaTuku. Matpuui. [ii Hag matpunsamu. Buznaunuk matpuii. OOepHeHa MaTpu-
. [1, c.21-34], [2, ¢.4-20], [3, ¢.31-39], [4, c.6-15],[7, c.119-134], [9, c.7-11].

Tema 2. Po3B’A3yBaHHA CHCTeM JIiHITHMX PiBHSAHb

Cucremu niHiiiHUX piBHSAHB. Teopema Kponekepa-Kamnemni. Po3s’a30k kBagpa-
THOI CUCTEMHU JIIHIMHUX PiBHSIHL. Matpuunuii metoa. ®opmynu Kpamepa. OaHopiaHi
cucremu. [1, ¢.81-96], [2, c.26-36], [3, c.39-50], [4, c.17-25], [7, c.145-157], [9, c.7-
11].

Tema 3. BexkTopu Ta aii Hax HUMH

Ckansiphi 1 BekTopHI BennuuHu. JIiHiiHI onepatii Haj Bekropamu. [Ipoexiris
BEKTOpa Ha Bichb. BmacTuBocTi mpoekiiii. JIiHIHHO 3alie’kHI Ta HE3aJekKHl CHUCTEMH
BekTopiB. basuc. Po3kinan Bexkropa 3a 6azucoM. OpToHOpMOBaHUI 6a3uC Ha MJIOIIKHI
1y nmpoctopi. Bekrop B nekaptoBiil cuctemi koopaunart. [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 MilnaHuii 100yTOK BEKTOPiB

BekTopHuii 100yTOK ABOX BEKTOPiB, HOTO BJIIACTUBOCTI, BUPA3 y KOOPAUHATAX.
[Inoma TpUKyTHUKA, 3aJaHOTO KOOpJMHATaMU BepIIMH. MimaHuii 100yTOK TpbOX
BEKTOpIB, HOTO BIACTHBOCTI, BUpa3 y koopauHatax. O6’eM TeTpaempa, 3a1aHOTO KO-
opauHatamu BepuuH. [1, c.13-21], [2, ¢.51-55], [4, ¢.30-39], [5, c.13-21], [7, c.251-
2531, 19, c.11-15].

3MicTOBHII MOAYJIb 2. AHAJITUYHA TeOMeTpis

Tema 5. Jlinii HA IUIOINUHI TA IX PIBHAHHS



3aganHs Giryp piBHIHHSAMH Ta HEPIBHOCTAMU. PiBHSHHS JiHIT Y TOJSIPHUX KO-
opauHatax. [TapameTpuuHi piBHSHHS JiHI1. PIBHSHHS NMpsAMOi HA IJIONIMHI. TIJIOMIUHI
[1, c.34-52], [2, c.55-71], [4, c.41-47], [7, c.335-344], [9, c.15-21].

Tema 6. Jlinii gpyroro nopsiaxky

Eninc, rinep6osna, napabona. IX kaHOHIuHI PiBHSHHS Ta BIacTHBOCTI. [IpuKia-
I¥ 3BEJCHHS PIBHSIHb KPUBHUX JAPYTrOro MOPSAKY A0 KaHOHIYHOTO BUTIsdy. [1, ¢.59-
81],[2, c.71-80], [7, c.348-356], [9, c.15-21].

Tema 7. IlpsiMa Ta IUIOIIMHA B POCTOPi

PiBusaHHS npsmoi B mpoctopi. PiBHAHHS monuHu. B3aemHe posrairyBaHHS
JBOX IUIOIIMH Ta ABOX MpsIMUX Y mpoctopi. KyT Mk HuMH. BigcTans BiJ TOYKH 10
IJIONIMHY Ta A0 MpsMoi Ha murommwuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. IloBepxHi APYroro nopsiaAKy

Humianpuuni, koHiuHI noBepxHi. Cdepa, enincoin. OIHONOPOKHUHHUN, BO-
NOPOKHUHHUH rinep6onoinu. Enintuunuii, rinepboniunuii nmapabonoigu. [2, c.81-
861, 7, c.380-390], [9, c.15-21].

3micToBuii Mmoayab 3. JludepenuiajbHe YUCACHHS

Tema 9. I'pannns ¢pyHKIlii HEMePEePBHOI0 APryMeEHTY

YucnoBa mochifoBHICTh Ta ii rpaHund. O3Ha4YeHHsS TpPaAHUIl, T'€OMETPUYHE
TaymadeHHs. Teopemu npo rpanul. [lepma ta apyra Baxkiausi rpanuii. OIHOCTO-
ponHi rpanuil gyskuii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh ¢pynkuii. Touxku po3puBy Ta ix kiacudikanis

Henepepsnicts ¢yHkiii B Toulll. Jii Hax HenepepBHUMHU (QYyHKIIAMU. ToUKH
po3puBy (QyHKIII, iX Kiacudikaiis. BnactuBocti GyHKINN, HEIEpEPBHUX HA BIJIPi3-
Ky. [4, c.51-67], [8, c.8-23], [9, 21-25].

Tema 11. Iloxigna ¢pynkuii, npaBuia gudepeHilOBaHHS
HUW Ta TeoMeTpudHuil 3MicT. OCHOBHI mpaBuiia audeperiioBands. Judepeniiro-
BaHHS HESIBHO 1 MapaMeTpudHO 3ajanux GyHKIiu. [4, ¢.73-83], [5, ¢.21-43], [8, c.23-
381, [9, ¢.25-30].

Tema 12. ludepenuian pyHkuii, HOro 3acToCyBaHHA



HMudepenmian ¢yHKIl, HOro reOMETPUYHUN 3MICT Ta BJIACTHBOCTI. 3aCTOCY-
BaHHA AudepeHiiana 10 HabmmwkeHnx odouucieHs. [IpaBwio Jlomitans. [4, ¢.83-90],
[5, c.21-43], [8, c.38-48], [9, c.25-30].

Tema 13. ocaixxeHns GyHKILii 3a 10MIOMOT0I0 MOXiTHOT

[HTEepBam MOHOTOHHOCTI, eKcTpeMyMHu (yHKIII. OMyKIicTh, BIHYTICTh KpH-
BHX, TOYKH TIEPETUHY. ACUMIITOTH, TOCTIPKeHHS Ta mo0ynoBa rpadikiB GyHKi. [4,
c.91-101], [5, ¢.21-43], [9, c.25-30].

Tema 14. [HousarTa QyHKUII 0araTboX 3MiHHMX

dyHKI1i1 6araThb0X 3MIHHUX: 03HAUYCHHs, 00J1acTh BU3HaueHHs. ['padik QpyHKIIii
nBOX 3MiHHUX. ['panunis QyHkuii nBox 3MiHHUX. YacTuHHI oxiaHi. [5, ¢.21-43], [8,
c.48-571, [9, c.30-32].

Tema 15. {ludepenuiiioBHicTh QyHKIIII 0araTh0X 3MIHHUX

[Moxigna ¢ynkuii n1Box 3miHHUX. [loBHUI qudepeniian Ta Horo 3B’sA30K 3 yac-
TUHHUMH noxigaumu. [loxigHa cknanenoi ¢yskuii. HesBHi ¢ynkmii. JloTuuna mio-

IIMHA Ta HOpMaJhb J0 nmoBepxHi. Ekctpemymu dyHKIT 1BOX 3MiHHUX. [5, ¢.21-43], [9,

¢.30-32].

Tabmurs 5.1.
TeMaTHYHMI IJIAH HABYAJIBLHOI M CIUILIIHA
Ha3Bu 3MiCTOBUX MOAYJIIB 1 TEM Kinekicte rogua
JeHHa Gpopma 3a049Ha hopma
y TOMY YHCIi y TOMY YHCIi

] o

= =

S| & £ gl S S| & 2 g o

Mopyas 1. Bumna maremaruka I
3micToBuii MoayJs 1. JliHiliHa Ta BeKTOpHA ajredpa
Tema 1. MaTpuui Ta Ali Ha HUMH 71202]-13 8 o) ) _ 6
Tema 2. Po3B’s13yBaHHSI CHUCTEM Ji-
. . T1212(-131171|-1-1-17

HIMHUX PIBHSHb
Tema 3. Bekropu Ta 11ii HaJ HUIMU 8|212-1418]-12|-1]6
Tema 4. BexropHuii Ta MimaHuii | § | 2 | 2 | - 417 - - -l 7

10



N00yTOK BEKTOPIB

Pa3om 3a 3micToBuM mMoayJiem 1 308 8 -|14|30 2 26
3micToBuii MOAYJIb 2. AHATITHYHA T€OMETPIs
Tema 5. JIinii Ha mIonuH1 Ta ix pi-
712121 -131| 8|2 6
BHSIHHS
Tewma 6. Jlinii gpyroro nopsaxy T12(2(-13|7] - 7
Tewma 7. IIpsima Ta mnommHa B 0po-
' 81212 |-|4| 8| - 6
cTopi
Tewma 8. TloBepxHi gpyroromnopsaky | 8 (2 (2| -] 4 | 7 | - 7
Pa3om 3a 3micToBUM MoOayJiem 2 308 8 -|14|30 2 26
3microBuii Moayasb 3. ludepeniianpue YucaIeHHS
Tema 9. I'panurs ¢pyHKIli HETEpep-
P by pp1322_912_ 12
BHOT'O apTyMEHTY
Tema 10. HenepepsHiCTh HKII].
pep (b.y.1322-912- 12
Touku po3puBy Ta ix kinacudikaris
Tema 11. Tloxinna ¢yHKIi, npaBu-
' 13{2(2-]19 14| 2 12
7a muQepeHIIiOBaHHS
Tema 12. Judepenmian ¢yHKIii,
roro 3actocyBaHHs. OcHOBHI Teo- | 132 (2| - | 9 | 12| - 12
pemu auQepeHIIaTbHOTO YUCICHHS
Tema 13. Jlocmimkennst GyHKIIN 3a
. 13{2(2-19 |14] - 12
JOTIOMOT'O10 MOX1AHOT
Tema 14. Ilonarrts ¢yskuii Oara-
' 13{2(2(-19 |12] - 12
ThOX 3MIHHUX
Tema 15. ludepeHnuiioBHicTh QyH-
_ ' 12(2(2-]8 |14] - 14
KI[H 0aratb0x 3MIHHUX
Pa3om 3a 3micToBUM MoayJiem 3 90 (14 (14| - | 62 | 90 | 2 86
138

Ycboro rogua 150{30 (30| - | 90 [150| 6

11




Taomurs 5.2

Temu NPAKTUYHHUX 3aHATH

Kinekicts rogua
Ne 3/m HazBa Temu Jlenna ¢op- | 3aouna
Ma dbopma
Monyas 1
3micToBuii MoayJsb 1. JliHiliHa Ta BeKTOpHA anredpa
BusHauHUKH ApYyroro Ta TPETHOTO TMOPSAKY,
1 BJIACTUBOCTI BU3HAYHUKIB. [1i Hag mMaTpuIlsi- 2
mu. OOepHEeHa MaTPHIIS.
Po3p’s3yBannst CJIAP maTpuyHUM METOJIOM
2 |Tta 3a dopmynamu Kpamepa. OpnHopinHi 2
CJIAP. 5
Jlinifini omeparii Hax BekTopamu. Koopau-
3 | HaTH Ta MOJyJTb BEKTOPA. HampsiMui kocuny- )
cu. [Toxin BiApi3ka y 3aJaHOMY BiTHOIICHHI.
Ckansspauii 10OyTOK BEKTOPIB.
4 Bekropuuii Ta MimaHuii 70OyTKH BEKTOPIB, )
iX 3aCTOCYBaHHSI.
Bceboro 3a 3micToBuii MoayJs 1 8 2
3micToBHii MOAy b 2. AHATITHYHA T€OMETPIs
JIinii Ta ix piBHAHHA. ['eoMeTpUUHUIN 3MICT
5 | piBuasb. [lonspua cuctema. IlosspHi piB- 2
HsIHHS JTiH1T. PIBHAHHS npsMOi Ha MJIOMIMHI
6 Jlinii apyroro mopsiAKy: enirnc, rinepooa, )
napabona. 2
7 [TnommHa y mpoctopi. [Ipsma i mmomuHa y 5
IPOCTOPI.
8 | IloBepxHi Apyroro mopsaxy. 2
Bceboro 3a 3micToBHii MOYJIb 2 8 2
3micToBuii MoayJb 3. JludepeHiiaibHe YUCICHHS
9 OyHKIisg, 007acTh BU3HAYEHHS, MOOYAOBa )
rpadikiB. OOUKCIeHHs TpaHUllb QYHKITIH.
10 | HemepepBHICTb, TOYKH PO3PHBY. ) 5
I'eomeTpuunuit 1 Gi3UYHUA 3MICT MOXITHOI.
1T | Texnixa audepenuiroBaHms. 2
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Judepenitian, 3aCTOCYBaHHsS y HaOIMKEHUX

12| o6uncrenmsx. Ipasuno Jlomitas. 2
JlocmipkeHHs: GyHKIIIT 3@ TOIMOMOTOR MOX1/]I-
13| amx. 2
OOGnacTe BU3HAYEHHS, YACTUHHI TOX1AHI Dy-
HKI[I1 0araTb0X 3MIHHHUX.
14 2
Hudepenian GyHKIIT ABOX 3MiHHUX. JlOTH-
15 | 4HAa IJIOIIMHA Ta HOPMaJb 10 HoBepxHi. Exc- )
TpeMyMH (PYHKIII1 ABOX 3MIHHHX.
Bceboro 3a 3micToBuii MoayJib 3 14 2
Pazom 30 6
Temu 1a00paTOPHUX 3aHATH
He 3ammanoBasi.
Camocriiina po0orta
Tabmuns 5.3
3aBaaHHA ISl CAaMOCTIiiHOI po0oTH (1eHHa ¢opma)
KimpkicTs
TOOVH
Ne
/ Ha3zBa temun
3/ Jenna ¢popma
1 | [TigroroBka A0 JEKLii 30
2 | IligroroBKa 10 MPAKTUYHUX 3aHATh 30
3 | Buxonanns TunoBoro po3paxynky Nel(3aBnanns 1-4). 20
4 | Buxkonanus [nauBigyansHoro 3apaanHs Nel 10
Pazom 920
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Taomurs 5.4

3aBaaHHd 119 camocTiiiHOI podoTH (3a0uHa ¢gopma)

Kinpkicts
TOIVH
No
/ HazBa Temu

3/ 3aouHa gopma
5 | [ligzroToBKa 10 JEKIIH 20
6 | [linroroBka A0 MPaKTUYHUX 3aHSIThH 28
7 | Kontpoasna pobora Ne 1 30
8 | Kontponbnua pob6ora Ne 2 30
9 | Kontpoarna pobora Ne 3 30

Pazom 138

InguBinyajbHe HAYKOBO-0CIi/THE 3ABIaHHA
He 3amnanoBano.

6. MeToau HaBYaHHA, 32C00M TiATHOCTUKH Pe3yJIbTATIB HABYAHHS TA METO-

1M iX 1eMOHCTPYBAHHS

HalyTTsa 3m00yBayaMu KOMIETEHIIIN 3a0e3Meuy€eThCsl yepe3 3aCBOECHHS HaBYa-
JBHOTO MaTepiaiy y BHUIJISIAL JISKIIHHUX, TPAKTUUYHUX 3aHATh, CAMOCTIIHOI poOOTH
CTYJCHTIB Ta KOHTPOJIBHUX POOIT.

OCHOBHUMHU METOAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. IMosicHIOBATbHO-LTIOCTPATUBHUIA METO/1, 32 JOMOMOTOK MOBIJOMIICHHS Ta
3acBO€EHHS 1H(poOpMaIlli Ha JEKIINHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMH W HAOY-
HUMU 3aco0amu.

2. [IpobneMHMii MeTO/, KOJIU HA MPAKTHYHUX 3AHSATTAX YTBOPIOIOTHCS MOIIIY-
KOB1 CUTYyaIlii, PO3BUBAETHCA aKTUBHICTh, CAMOCTIMHICTb, TBOPUI1 3710HOCTI 3/100yBa-
9iB OCBITH.

Sk HAoOUYHMI MaTepiay Ha JIEKI[ISIX 3aCTOCOBYIOTHCS MYJbTUMEAINHI CIaiin Ta
JIEKIHI TeMOHCTpaIli.
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3 METOI0 pO3’ICHEHHS] HAaWOUIbII CKJIAJHUX MUTAaHb TUCUUILIIIHU Ta IM1IBUILIEHHS
SKOCTI BUKOHAHHS 1HJMBIIyaJbHUX 3aBJaHb Ta TUIIOBUX PO3PAXYHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAUBIIyalbHI KOHCYJIBTAIlT 32 PO3KIAI0M KadeapH.

3acob6aMm IiarHOCTHKHU pe3yJbTaTiB HaBYAHHS Ta METOJAMH iX JEMOHCTPY-
BAHHA €:

® BHKOHAHHA 3aBJaHb HA MPAKTUYHUX 3AHITTAX;

e odopmieHHs Ta 3axucT TunoBoro pozpaxyHky Ne 1;
e BUKOHaHHS [HauBIiTyanbHOTrO 3aBHaHHsA Ne 1;

® PpO3B’sI3aHHS OJIMITIIAHUX 3aBJIaHb;

® KOHTPOJBbHI TECTOBI POOOTH.

7. @®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJII0

JlocsiTHEHHsI CTyJleHTa OLiHIoIThes 3a 100-0anbHOI0 cUCcTeMO0 YHiBepcuTe-

Ty.
[lincymMKoBa OLlIHKa HABYAJBHOTO KypCy BKJIIOUA€ B ceO€ OLIIHKU 3 TOTOYHOTO

KOHTPOJIIO 1 OI[IHKH 3aKJIFOYHOIO 3aJIiKy . Y KOXKHOTO KOMIIOHEHTa CBOSI YacTKa B 3a-
TIbHIN CHCTEMI OIIHOK. Y MPOMDKHHUX OIIHKaxX CTYJACHT Moke HaOpatu 60 Oamis.
Ilutoma Bara 3aKkJIFOYHOTO 3aJIiKy B 3arajibHiii cuctemi omiHok — 40 O6amiB. IIpaBo
3/1aBaTH 3aKJIIOYHUN 31K JA€THhCS CTYACHTY, SKUU 3 ypaxXyBaHHAM MaKCUMAaJbHUX
OaJliB MPOMDKHUX OIIHOK HaOupae He Mmenmie 40 OamiB. [limcymkoBa olliHKa HaBYa-
JLHOTO KYypCY € CYMOIO MPOMDKHMX OIIIHOK 1 OLIIHKU 3aJIiKY.

[ToTouHMiT KOHTPOJIb NIEpeIdavae OLIHIOBAHHA TEOPETHUHOI MIATOTOBKU 37100Y-
BayiB BUIIOi OCBITH 13 3a3HAYE€HOI TeMHM Ta HAOyTHX MPAKTUUYHMX HABHYOK ITiJT Yac
BUKOHAHHS 3aBJIaHb CAMOCTIHHUX POOIT.

3apaxyBaHHS KPEAUTIB HABYAIBHOTO KypPCY MOXKIIMBE TIBKU TICIS JOCSTHEHHS
pe3yJbTariB, 3amanoBanux PITH/I, mo BupakaeTbcsi B OHIN 3 MO3UTUBHUX OIIHOK,
nepeadauyeHuX YNHHUM 3aKOHO/IABCTBOM.

dopMa KOHTPOJIIO KOMOIHOBaHA:
e mucbMOBa (0OPOPMIICHHS 3BITIB, MMUCbMOBI BIAMOBIAI HA KOHTPOJIbHI UTAH-
HSl BUKOHAHHS 3aBJIaHb);

e ycHa (BIJMOBIAI HA KOHTPOJIbHI TUTAHHS, 3aXUCT pedepariB);
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e TecToBa (MOJIYJIbHI KOHTPOJIbHI T€CTOB1 POOOTH, BUKOHAHHS OJIIMITIaIHUX
3aBJIaHb).
KpuTtepii ouniHoBaHHsSI BAKOHAHHS PO3PAaXYHKOBHX 3aB/IaHb
3m00yBay neHHOT (GOpMU HABYaHHS MAa€ BUKOHATH YOTHUPH 3aBJAHHS THUIIOBOTO

pPO3paxyHKy Ta OJHE 1HJIMBIAyajabHE 3aBIaHHS, III0 HAPAXOBYIOTh B c001 5 3amad, 3ri-
THO 1HAMBIMyansHOTrO rpadiky. KoxkHa po3paxyHKOBE 3aBIaHHS OI[IHIOETHCS MaKCH-

MyM y 12 GaniB. 3aragom 3a po3paxyHKOBI 3aBJaHHS MOKHA OTpUMATH MakCuMyM 60

OaniB.
Taomung 7.1
@opMH KOHTPOJII0 BUKOHAHHS PO3PAaXyHKOBHX po0iT,
iX OIiHIOBAHHSA
Bukonanus
p03pz;)x0yﬁl;;<03nx Kpurepii ouinroBanHs

PobGoTa BukoHaHa y BcTaHOBIEHUI TepMiH. CTYJEHT CaMOCTIHHO
12 BU3HAYa€ THI 3aj7adi 1 paimioHadbHO po3B’s3ye ii. Moxke
PO3B’sI3yBaTH KOMOIHOBAaHI 3aj1aui.

Po6oTta BukoHaHa y BcTaHOBIEHUI TepMiH. CTYJIEHT palloHaIbHO

10 . ) ) )
po3B’s3ye€ 3a/1a4i. Moske po3B’si3yBaTh KOMOIHOBAHI 3ajayi.

PobGoTa BuKOHaHA 3 MOPYIICHHSIM BCTAHOBJICHUX TepMiHiB. CTy-
8 JCHT HaBOAUTH MOTPiOHI popmynu. Po3B’s3ye 3amady KOpUCTYIO-
YICh aJITOPUTMOM.

PobGoTta BUKOHaHA 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTy-
6 JIEHT HABOJUTH MOTPiOHI dhopmynn. Po3B’s13ye 3agady 3 moMuiIKa-
MU.

CTyZneHT cKJIaJja€e CKOpPOYEHY YMOBY 3aJayl, pOOUTh OOYUCIECHHS
JIMIIE 32 TOTOBOIO (hopMyII1010.

0 CTyJIeHT He pO3B’sI3y€ 3a/1aui.

Makcumanvua oyinka cmyoenma 3a OQHUIL KOMROHEHM NPo2pamu
60 banis (5 3ae0anv no 12 banis).

Kpurepii oliHiOBaHHSI BUKOHAHHSI KOHTPOJILHUX 3aB/IaHb (3204Ha (popMa)

CTyIeHTH 3a0YHOTO BIJIJIUICHHS] BAKOHYIOTh TP KOHTPOJIBHI pOOOTH 3T1JIHO 1H-
JMB1TyalIbHOTO BapiaHTy, SIKUH BIAMOBIAAE TOPSIAKOBOMY HOMEPY 31 CIIUCKY Y XKYp-

Haji, B 00’emi 12 3aya4 3 BiIMOBITHUX TEM 3aHSATTS HA OJHY KOHTPOJBHY pOOOTY.
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Taomurs 7.2

K/p

Kpurepii onliHlOBaHHSA

20

Po6ora BukoHaHa y BcTaHOBIIEHUH TepMiH. CTyIEeHT CaMOCTiifHO BU3HA-
qae TUI 33J1a4l 1 pallioHaJIbHO PO3B’s3ye 1i. Moxke po3B’s3yBaTH KOMOIHO-
BaHi 3a/1a4i. 3BIT BiJIMIOBI]a€ BCTAHOBJICHIUM BUMOTAM.

16

Pob6ota BukoHaHa y BcTaHOBIEHUH TepMiH. CTyIEHT palioHaIbHO
po3B’si3ye 3amadi. Moske po3B’si3yBaTi KOMOIHOBAHI 3a7a4i. 3BIT BiAMOBI-
JIa€ BCTAHOBJICHUM BHMOTaM.

12

Po6oTa BukoHaHa 3 MOPYLICHHSIM BCTAaHOBICHUX TepMiHiB. CTyJEHT HaBO-
JUTh MOTP10H1 popMyu. Po3B’s13ye€ 3a1auy KOPUCTYIOUNUCH AITOPUTMOM.
CkJafieHuid 3BiT MICTHTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH

Po6oTa BukoHaHa 3 MOPYIICHHSIM BCTAaHOBICHUX TepMiHiB. CTYJE€HT HaBO-
JTUTh NMOTP10H1 popMyu. Po3B’s13ye 3a1auy 3 MOMHUIIKAMU.

CTyzeHT CKki1a/iae CKOPOUYEHY YMOBY 3a/1a4i, pOOUTh OOUHCICHHS JIUIIIE 3a
TOTOBOIO (HOPMYIIOO.

CtyzieHT He pO3B’sA3ye€ 3a/1aui.

Maxcumanvua oyinka cmyoenma 3a 0aHutl Komnonenm npoepamu 60 oa-

18 (3 pobomu no 20 b6anis).

8. Kpurepii oniHOBaHHS pe3yJIbTATiB HABYAHHS

3,HO6YB8,‘I Mae€ BiI[HOBiCTI/I Ha II’ATh TECTOBHUX 3aBAaHb 3 TCOPCTUYHUX 3HAHb 3

YITKUM TOSCHEHHSM Ta BUPIMIMTH TpU MpakTH4HI 3ana4i. KoxkHa BianmoBinb Ha Tec-

TOB1 3aBJaHHSI OIIHIOETHCSI MAKCUMYM Y 2 0ajiu, BUPIIIEHHS KOXKHO1 MPAKTUYHOI 3a-

nadi —y 10 6amiB. 3arajgom 3a 3ajiKk MOXKHa OTpuMaTu Makcumym 40 Oais.

Taomung 8.1
Kpurepii oniHIOBaHHSA BiANOBI/Ii HA TECTOBI MUTAHHA HA 3AJIKY
Binnosinn
HA TeCTOBi Kpurepii oniHIOBaHHS Ha 3aJIIKY
NUTAHHS
2 BiamoBine HajaHa paBuiIbHA 3 YITKAM MOSICHEHHSIM.
1 Binnosias npaBusibHa, ajge 6€3 MOsICHEHHS.
0 Bianosiae He HajaHa B3araji a0 HEMpaBWIbHA.
Maxcumanvua oyinka cmyoewma 3a 8i0nosiov Ha ycHi numanus 10
banie (5 numanwv no 2 banu).
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Taomurs 8.2

Kpurepii oniHiOBaHHSA pillIeHHSI MPAKTUYHOI 3a/1a4i Ha 3aJIiKy

Pimenns
NPaKTHYHOL Kpurepii oniHIOBaHHS Ha 3aJIIKY
3agauvi

PilieHHs npeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJIOHKOM Ta

10 NOSICHEHHSIMU, BI/ANOBi/Ib MPaBWJIbHA, MPABUIBHO BUKOHAHO JI0BE-
JICHHS
Pimenns npeacraBieHe MoBHE, KOPEKTHE, 3 YITKUMH MaJIOHKOM Ta

9 MOSICHEHHSIMH, BIAMOBIIb MpPaBWIbHA, HETPABWJIHHO BUKOHAHO JO-
BEJICHHS
PimienHs npezacrasiene y BUTIAAI GOpMyJI, IPABUILHO BUKOPHUCTA-

8 HUX, 3 YITKUMH MaJIFOHKOM, ajie¢ 6€3 MOsICHEeHb, BIATOBIb IPABUIIb-
Ha.

. PimeHnHs mpencraBieHe MOBHE, 3 HEUITKMM MAJTIOHKOM Ta TIOSICHEH-
HSIMH, B/ITIOB1/Ib MPAaBUJIbHA, HE BUKOHAHO JIOBEICHHS
PimenHs npencraBiieHe TOBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,

6 BIJIMOBIAb HEMIPABWIbHA Y 3B'SI3KY 13 MOMMJIKAMU NP BUKOHAHHI PO-
3paxyHKIB.
PimeHHs npezacrasieHe y BUTIAAI GOpMyJI, IPABUILHO BUKOPHUCTA-

5 HUX, ayne 0e3 MOsICHeHb, BIANOBIIb HEMPABUIIbHA Y 3B'A3KY 13 TOMH-
JIKaMU TP BUKOHAHH1 PO3paxyHKIB.

3 Pimenns npeacraBiieHe y BUTJsA1I GopMyJI, OUIBII HIXK HAIOJIOBUHY,
BIJIMIOBIJIb HEMTPaBUIIbHA.

) Pimenns npencrapieHe HEMOBHE y BUTIAI (OPMYJT 3 HEUITKUM T10-
SICHEHHSIM, TIPaBUJIbHA BIAMOBIIb BiJICYTHS.

| PimenHs mpeacraBieHe HEMOBHE, OUIBLI HIXK HAMOJOBHUHY, MPAaBH-
JbHA BIJIMOBIIH BIJICYTHS.

0 Pimenns He mpeacTaBieHe B3arajii abo HEMOBHE, MEHII HIXK Haro-

JIOBUHY.

Maxcumanvua oyinka cmyoenma 3a 3aoaui 30 6anis (3 3aoaui no 10

banis).
Taomurs 8.3
Jlenna popma 3aouna ¢popma
Biix poSotu K'lJIB- Bug po6otu K'IJIB-
KICTB KICTB
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Po3noaia 6aJiB 3a popmMaMu KOHTPOJIIO

OasiB OasiB
Monyas 1
IM 1 Turnosuit po3paxyHox 1, 24 KonTponbha pobora 1 20
3aBnanus 1-2
Turnosuil po3paxyHox 1,
3M 2 Sapnanms 3-4 24 | KonTposbHa pobota 2 20
3M 3 g:{ﬂfl BULYQJIPHE 3apian- 12 | KonrpoasHa poboTta 3 20
[Tincymko-
BUIl KOHT- 3amik 40 3aiik 40
poJib
Cyma 100 100
Tabmuus 8.4

dopMa KOHTPOJIIO

MakcuMaJbHA KIJIBKICTH 0aJ1iB

Jdenna popma

3aouna ¢opma

BukoHaHHsi  po3paxyHKO-

BHUX 3aBAAaHb

5 x 12 6ams = 60 GamiB

3 x 20 6ams = 60 GamiB

Biamosinep Ha TECTOBI MH-

TaHHS Ha 3aTIKy

5 x 2 6amu = 10 GamiB

5 x 2 6aimu = 10 GamiB

Bukonanns [IPAKTUYHOL

3a/1a4l Ha 3aJKy

3 x 10 6amiB = 30 GaniB

3 x 10 6amiB = 30 GaniB

Bcroro

100

100
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9. IncTpymMeHTH, 00/1aJHAHHSI TA IPOrPpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHSA
SIKUX nependadyac HaBYAJIbHA JUCHUILTIHA
1. OnopHuil KOHCTIEKT JEKILIN 3 JUCIUIUTIHU B €JIEKTPOHHOMY BaplaHTI.
2. MeroauyHi BKa3iBKM Ta 3aBAaHHS JO BHUKOHAHHS 1HAMBIAyaJlbHUX POOIT 3
JAUCLMILUTIHU B €JIGKTPOHHOMY BapiaHTi.
3. HaBuanbHi mociOHUKH 7S 1HAUBIAYaIbHOI pOOOTH CTYIEHTIB 3 KypCy BH-
101 MaTeEMaTUKH.

4. JlexmiitHi feMOHCTpaIlii.

10. PexomenaoBaHi qkepena inpopmamii
OcHoBHa

1. Aunre6pa ta reometpis. KoHcnekT jekiiit 3 Kypcy «AHaaiTHYHA T€OMETpis
Ta JiHIlHa anrebpay» [EnekTpoHHMii pecypc] : HaBYaIbHUN MOCIOHUK JJISi CTYJCHTIB
cnemianbHOCTI 124 «CucteMHul aHali3», OCBITHIX mporpam «CHCTeMHUH aHami3 1
ynpasiinHs; CucteMunii aHaniz pinancooro puHky» / KIII im. Irops Cikopchkoro ;
ykaan. O. O. Kamoxanii, A. 0. Mansnes, I'. b. [Togkomsin, FO. A. YanoBcekwuii ;
KIII im. Irops Cikopcekoro. — Enexkrponni TexctoBi a1 (1 daiin: 4,68 Moaiirt). —
Kuis : KIII im. Irops Cikopcbkoro, 2019. — 127 c.

2. AmnamituyHa reometpis. Enementn miniitHoi anredpu [Enextponuii pecypc]
: Teopis Ta 3aaa4i Ayt caMocTiHoi podotu / HTYY «KIIl» ; yknan.: 3. I1. Opaunch-
ka, JI. A. Penera. — Enextponni tekctoBi mani (1 daiin: 25,78 Mb6aiit). — KuiB :
HTVYYVY «KIIIy», 2016. — 148 c.

3. besymak O. O. HapuanbHuil TOCIOHUK 3 JIIHIAHOI anreOpu JUIsl CTY]T HTIB
MexaHiko-MaTemaTuuHoro ¢akyisrery / O. O. besymak, O. I'. INanromkin, €. A. Ko-
yy6inceka. — K. : BIII "KuiBcekuii yniBepcurer", 2019. — 224 c.

4. Enementu Bumoi matematuku: Had. nociOnuk / H. E. Konapyk, M. M.
Mamnsp, B. B. Hikonenko, M. M. llapkaai. — Yxkropoa, Bugasauurso YxHY "T'o-
Bepaa", 2017. — 124 c.

5. Kaxyra H.JI. Buma matematuka (nmpaktukym) Yactuna 1. Bextopu i koop-

nuHatu. [loximgHa Ta ii 3acTocyBaHHs. [HTerpan 1 oro 3actocyBaHHs. Judepeniiia-
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JbHI piBHSHHS. EneMmenTu teopii imoBipHOCcTel. [IpakTukym miis popmyBaHHS KOM-
NeTeHTHOCTeH cTyneHTiB. KuiB : YHiBepcuteT ekoHoMiku Ta npaa «KPOK», 2017. —
95 c.

6. JlurBunoB A.JI. Buina Ta npukiiagHa MateMaTuka 3 ejleMeHTamu iHdopma-
IIHHUX TEXHOJIOT1: HaBuambHUW mociOHWK / A.JI.JIutBuHOB; XapkiB. Hall. YH-T
Mmicek. rocm-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im. O. M. bekerosa, 2019. —
232 c.

7. Maremartuka B TeXHIYHOMY yHiBepcuteTi [Enekrponnuii pecypc] : miapyd-
Huk / I. B. Anekceesa, B. O. TI'aiiaeit, O. O. Quxopuunuii, JI. b. ®egoposa ; 3a pe.
O. I. Knecona ; KIII im. Iropst Cikopcbkoro. — EnexkTponni TekcToBi gaHi (1 daiin:
4,01 Mbaiit). — Kuis : KIII im. Iropst Cikopebkoro, 2018. —T. 1. — 496 c.

8. Cepreena JI.H. Buma marematuka i1 cratuctuka. Yactuna 1. MaremaTuy-
HUM aHaji3: HaByYaJbHUN MOCIOHUK A cTyAeHTIB [-ro gapmaneBTHUHOTO (haKysib-
TeTy 3amopi3pkoro aepxaBHoro meanyHoro YHiBepcutety / JILH. Cepreesa, O.€.
[Tpokomuenko. — 3anopixoks: 2019. — 118 c.

9. Topsuux 1.0. Buma maremaruka: HaB4asbHu# nocionuk / J1.O. TopsHuk.
— Xapki: XJYXT, 2019. - 150 c.

JlonomizxHa

1. bamanaina H.M. JliniitHa anreOpa Ta aHadITHYHA FeOMETPis : HaBYAJIbHO-
METOJMYHI peKoMeHAalli (B JOMOMOTY 10 CaMOCTIHHOI poOOTH ajs 3700yBayviB BU-
101 OCBITH CTYyIleHsl OakanaBpa (akyibTeTy KidepOesneku Ta iHGOpMaIiiHUX TeX-
Hosorii) [Enextponne Bupanusa]. / H.M.banannina; xadenpa kidbepOesneku HY
«Onecpka opuanyuHa akagemis». — Oneca : @enike, 2020. — 32 c.

2. JudepenmianbHae Ta iHTErpajibHE YUCICHHs GYHKIIN onHiel 3MiHHOI. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
JudepeHiiaabHe Ta 1HTErpaibHe YUCIEHHS (YHKIINA ofaHiel 3MiHHOI. HaBuanmbHwMiA
nocionuk . — X.: THY XTI, 2017. — 324c. (aHTJI. MOBOIO)

3. 30ipHUK 3aaa4 1 BOpaB 31 CHEIiaIbHUX PO3ALUTIB BUIIOI MAaTEMAaTHUKH JIJIs

CTYJCHTIB TeXHIUHMX crierianbHocTel [Enexrponuit pecypc]/ HTYY «KIID» ; yknan.
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3. I1. Opaunceka, JI. A. Penera. — Enextponni Tekctosi aadi (1 daitn: 9,8 Moaiir). —
KuiB : HTYVY «KIII», 2016. — 43 c.

4. HecrannmapTHi Ta oJiMIIiagHI 3a/4a4l 3 anreOpu Ta aHamizy: NPaKTUKYM IS
MITOTOBKUA CTYAEHTIB 1-ro Kypcy [Enexkrponnuii pecypc]| : HaBYalIbHUN MOCIOHUK
s cryaentiB ctynens 6akanaspa / KIII im. Iropst Cikopewkoro ; yknaa.: C. B. boa-
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1. bibmoreka HarioHanpbHOTO YyHIBEpCUTETY KOpaOsieOyaTyBaHHS 1MEHI aaMipala

Makaposa.
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3MiHH TAa JONNOBHEHHSA
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