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BCTYII
AHoOTALA

HapuanpHoto mporpamoro “Buma wmatemarwka-2” MIATOTOBKHM — OakaljiaBpiB
nepeadayeHo HaOyTTs CTyJEHTaMHM 3HAaHb Ta BMIHb 3 JIHIMHOI M BEKTOpHOI anreOpw,
aHAJIITUYHOI TeoMeTpii Ta AudepeHIiaIbHOTO YHCICHHS Ha PIiBHI, HEOOXITHOMY IS
BUPIIICHHS 3aBJlaHb aHalli3y, MOJCIIOBAaHHS Ta PO3B’S3aHHS MPUKIAAHUX 1HXXEHEPHHUX
3aaad.

[Iporpama mependavae CTBOPEHHsSI CYKYIMHOCTI TEOPETHYHHUX 3HAHb 1 MPAKTUUYHUX
HAaBUY0K 3 OCHOB MATCMATHUYHOI'O allapaTy, 110 Ba6€3HC‘IyIOTI> KOMIIJICKCHC 3aCTOCYBAHHA
HAOYTUX KOMIETEHLINH A7 MOAATIBIIOr0 PO3B’si3aHHS MPUKIAJAHUX 3a/1a4 3 €JIEKTPUUHOI
imkenepii. Bona cripsimoBana Ha ¢popMyBaHHS y CTYACHTIB CUCTEMHHX 3HaHb, 3a0e3Meuye
LIJIECOPSIMOBaHyY poOOTY HaJl BABYECHHSIM MaTEMaTUYHOI JIITEpaTypH, aKTUBHOT poOOTH Ha
JEKITIAX 1 MPaKTUYHMUX 3aHATTAX, CaMOCTIMHOI poOOTH Ta BUKOHAHHS 1HIWBIAYaJbHHX
3aB1aHb.

Hucrumunina  «Buma  maTtematuka-2»  HOCUTh — MUKIAHCHHMIUTIHADHUKA — Ta
MYJIbTUIMCUMITIHAPDHUN XapakTep B Mexkax peanizamii 3aBaaHb STEM-HaBuyaHHs B
TeXHIYHOMY yHiBepcuTeTi. BoHa € 1HTerpoBaHO 3 TakMMH O0OOB’SI3KOBUMH
IUCHMILTIHAMK, sk «Buma wMaremaruka-1», «Bwuma wmarematuka-3», «Pisuka-1y,
«CDiBI/IKa-z», «TeopeTHt{Ha MexaHika» 1 3&6631’[6‘{}/6 IMoJaJIbIIC 3aCBOCHHA CTYACHTAMH
poQeciiHO-OPIEHTOBAHUX JUCUUILIIH.

KiarwuoBi cjoBa: Buila MaremaTuka, JEKI[li, MPaKTUYHI 3aHSATTS, CaMOCTIMHI
3aHATTA, MOOYJIb.

Annotation

The Bachelor degree program “Higher Mathematics-2” provides students with
knowledge and skills in linear and vector algebra, analytical geometry and differential
calculus at the level required to solve problems of analysis, modeling and solving applied
engineering problems.

The program involves the creation of a set of theoretical knowledge and practical
skills in the basics of mathematical apparatus, providing a comprehensive application of
the acquired competencies for further solving the applied problems of Electrical
engineering. It is aimed at the formation of students' system knowledge, provides
purposeful work on the study of mathematical literature, active work in lectures and
practical classes, independent work and individual tasks.

The discipline "Higher Mathematics-2" is interdisciplinary and multidisciplinary in
nature within the implementation of the tasks of STEM-education at the Technical
University. It is integrated with such compulsory disciplines as "Higher Mathematics-1",
"Higher Mathematics-3", "Physics-1", "Physics-2", "Theoretical Mechanics™ and provides
further mastering by students of professionally-oriented disciplines.

Key words: Higher Mathematics, lectures, practical classes, self-contained classes,
module.



1. Onuc HaAaBYAJILHOI AUCIHUILTIHA

XapakTepUCTUKA HaBYaJIbHOI

['any3b 3HaHB, ACLAILTIHY

HavimenyBanns

CHeriagbHICTh (OCBITHS

MOKA3HMKIB VI
mporpama), OCBITHIi pIBEHb

neHHa gopma | 3a04Ha popma
HaBYaHHS HaBYaHHS

l'any3b 3HaHB
Kinekicts kpenuTis — 5,0 O0oB's13K0Ba
14 - Enextpuuna

Monynis — 1 1HKCHEPLA PiK MiATOTOBKU:

3MICTOBUX MOJYJIIB — 2 1-1 1-i

EnexkTponna anpeca nHa Cemectp
caiiti XHHI HYK: 2-i 2-i
http://kb.nuos.edu.ua/Lice
nsing%20and%20accredit CrieriaIbHICTh
ation%20specialties/inter 142 - Enepreruyne o
nal-combustion-engines- MalIMHOGYyBaHHs Texayit
b.html :
OcBiTHs TIporpama
JIBUTYHU BHYTPIIITHBOTO

InuBinyanpHEe HAYKOBO- 3rOpsIHHA 30 ron. 6 ro.
JIOCITiIHE 3aBJaHHS [TpakTuyHi, ceMiHapChKi

- Hewma 30 rog. 6 rox.
3aranbHa KUIbKICTh JlabopaTopH1
roaud - 150 - -
TwXHEBUX TOMUH JUIA OcBiTHIH pPIBCHB: CamocrTiiina pobora
NeHHOi (OpMM HaBYaHHS: |Hepunii (0akanaBpcbKMii) 90 ro. 138 ro.

ayMTOpHHX — 4, [nauBiYyanbHI 3aBOAHHA:

- TOAd.

caMOCTIiitHOT poboTH
Bun koHTpOIIIO: €K3aMeH

CTyZeHTa — 6.
dopma KOHTPOJIIO:
KoMOiHoBaHa (YCHUIA,
MUCbMOBUIN KOHTPOJIb,
TECTOBUM KOHTPOJb, OH-JIAalH
KOHTPOJIb)




2. MeTa BUBYEHHS HABYAJIBLHOI AUCIHUILTiHA
MeTo10 BUBUEHHS HaBUaJbHOI IUCUUIUIIHU “Builia Mmatemaruka-2” € GopMyBaHHS y
CTyJeHTiB 3rifiHo 31 CTaHgapToM BHUIIOI OCBITU YKpaiHu, 3aTBeppkeHMM Hakazom
MinicrepctBa ocBiTH 1 Hayku Ykpainu 19.10.2018 p. No 1136 Takux KOMIETEHTHOCTEH:

- IHme2panbHa KOMNemeHmHICMb: 3JIaTHICTh PO3B’A3yBaTU CKJIaJHI CIIeIiaai3oBaH1
3a/1a41 1 MPaKTUYHI MPOOJIEMHU Yy rajy3i eHepreTHYHOr0 MaIMHOOYAyBaHHS a00 y mporieci
HAaBYaHHA, 10 TMependayae 3acTOCYBaHHSA TEOpid  TEIIOMAacOOOMIHY, TEXHIYHOT
TEPMOJMHAMIKH, T1APOTra30AUHAMIKU, TpaHchopmallii (IepeTBOPEHHS) €HEePrii, TEXHIYHOT
MEXaHIKM Ta METOAIB BIJMOBIJIHUX HAyK 1 XapaKTepU3yeTbCS KOMIUIEKCHICTIO Ta
HEBH3HAYCHICTIO YMOB,

- 302abHI KOMNEMeHMHOCMI.

K 3. 31atHicTh 3acTOCOBYBATH 3HAHHS Y IPAKTHUHUX CUTYAIIisIX.

K 4. 3nanHs Ta pO3yMIHHS NPEIMETHOI 00JacTI Ta PO3yMiHHSA MpodeciitHol
TISUIBHOCTI.

K 9. 3naTHicTh 10 nomryky, 00po0seHHs Ta aHai3y iHdopMaliii 3 pi3HUX JKepe.

K 15. 3naTHicTh 3a0e3neuyBaTy SKICTh BUKOHYBAaHUX POOIT.

3. IlepexymoBH 115t BUBYEHHS TUCHUILIIHA
[lepeayMoBoOIO 11Jisi BUBYEHHS JaHOi AUCIMIUIIHA € 0a30B1 3HAHHS 3 MaTEeMaTUKH,
1110 3a0€3MeYIOThCS PIBHEM 3arajibHOI a00 CIeliaibHOI CEPeTHBOI OCBITH.

4. OuikyBaHi pe3yJIbTATH HABYAHHS

BuBueHHs HaBuYaidbHOI NUCHMIUIIHUA Tiepeadadae (opMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TAKUX PE3YJIbTATIB HABYAHHS:

[1P 1. 3HaHHA 1 PO3YMIHHS MaTeMaTUKU Ha PiBHI, HEOOXIJHOMY ISl TOCSTHEHHS
pe3yNbTaTIB OCBITHBOI IPOTPAMH.

[1P 3. Po3yMiHHA HIMPOKOTO MIXAUCIHUILUIIHAPHOTO KOHTEKCTY cheliaibHocTi 142
Eneprernune MmammHoOy1yBaHHS.

[1P 12. 3actocoByBaTH MpakTUYHI HABUUKHU BUPILIEHHS 3aBAaHb, 110 MepeadadatoTh
peanizalliio 1HXKEHEPHUX MPOEKTIB 1 MPOBEIEHHS JOCIIIKEHb.

5. IIporpama HaBYAJBHOI AMCIUILIIHA
3micToBuii Moayab 1. [HTerpanpHe yncieHHs

Tema 1. Hesusznauenuii inmeepan. IlepBicHa (yHKIIE Ta HEBU3HAYEHUM 1HTErpall.
OCHOBHI BJIACTUBOCTI HEBHM3HAYEHOro 1HTerpaixy. TaOiuis OCHOBHUX 1HTErpaiiB.
besnocepenue interpyBanas ( [1] rin.7 § 1 m.1-2, [3] p. II rn.1 §1). InrerpyBanus
YacTUHAMU, METOJI MiICTAHOBKH. [HTerpyBaHHsI HAUMPOCTIKX panioHanbHUX Ipo0iB [-111
tumiB ([1] .7 §1 m.3,5, [3] p. I .1 §2). InTerpyBanns parionaabHux aApo0iB ([1] ri.7
§1 m. 5,6, [3] p. I .l § 3). ImrerpyBanus (yHKII#, pamioHAJBLHUX BIJIHOCHO
TPUTOHOMETPUYHUX. [HTErpyBaHHs ipparioHanbHUX GYyHKIINA. BukopuctanHs TaOnuilb
iarerpanis ([1] .7 §1 m.7, [3] p. H .1 §4,5).



Tema 2. Busznauenuii inmeepan. 3amadi, 10 TPHUBOAATH 0 BH3HAYEHOTO IHTETpaa.
Busznauenuit iHTerpan sik rpaHuils iHTerpaibHuX cyM. OCHOBHI BIACTUBOCTI BU3HAYEHOIO
iaterpana ([1] rm.7 §2 m.1-3, [3] p. II rn.2 § 1-4). BuszHaueHnuii iHTerpan i3 3MiHHOIO
BEPXHEI0 MeXero, moxifgHa Bijl Hboro. ®opmyna HeioTona-JlelOHina. 3amina 3MiHHOT Yy
BU3HAaYeHOMY iHTerpaji. [aterpyBanns yactunamu ([1] rin.7 §2 m.4,5, [3] p. 11 .2 §5.6).
3aranpHa CXeMa 3aCTOCYBaHHS IHTErpaja Ji0 PO3B’s3aHHS 3a/lady TreoMeTpli, (i3ukw,
MexaHiku (MeToa BUAUICHHS enemeHTa).O0uucieHHs ion] ¢Qiryp y AEKapTOBUX Ta
noJsipHuX KoopauHatax ([1]rm.7§3m.1, [3] p.I w3 §1). OGunciaeHHS 00’€MiB TilI,
TOBXKHHM YT Ta TIo11 moBepXxoHb obepTanus ([1] .7 §3 m.2-4, [3] p. 1 1.3 §2,4).

Tema 3. Hesnacni inmeepanu. HeBnacHi iHTeTpaiv 3 HECKIHYCHHUMHU Mexxamu. HeBiacHi
IHTEerpaJn BiJ HeoOMexkeHUX QyHKIiH. O3Haku 301kHOCTI ([1] .7 §2 .6, [3] p. IT 1.2 §
8).

3microBuii MoayJsb 2. Oynkiii 6aratbox 3MiHHUX. J(ndepeHiianbHi piBHIHHS.

Tema 4. @yuxyii 6acamvox 3minnux. TloHsTTs (yHKHIT 6ararbox 3MmiHHUX. O6nacTh
BU3HadYeHHs. ['padik ¢yHkiii aBOX 3MIHHMX. ['panHuns (QyHKIIT ABOX 3MIHHHX.
Henepeppnicts. Yactunni moximni ([2] rim.6 §1,2 m. 1, [4] p. I .1 §3.4, tm.2 §l1).
HudepentiioBanicte (yHKII ABOX 3MiHHMX B Touli. [loBHuI mudepeHmian ta Horo
3B’SI30K 3 YACTUHHUMHU TIOX1THUMHU. 3aCTOCYBAaHHS MMOBHOTO JudepeHIiiana y HaOamKeHUX
oOuucnennsx. [loximna ckmanenoi Qyskmii. HesBui @yskiii. Teopema icHyBaHHS.
HudepentitoBanas HesiBHOT QyHkil ([2] r1.6 §2 m.2-5, [4] p. I .2 §3-5). Jlotuuna
IJIOIIMHA Ta HOpMaJib 10 MOBEpXHi. ['eoMeTpuyHuil 3MicT MOBHOTO AudepeHiana GyHKii
IBOX 3MIHHUX. YaCTHHHI MOXI1/IHI BUIIKX MOPSAAKIB. EkcTpeMymMu QyHKIIT JBOX 3MIHHUX.
HeoOxigna ymoBa exctpemymy ([2] 1.6 §3 m.1,2,4,5). Ckanspue mone. Iloxigna 3a
HanpssMoM. ['pamient ([2] rn.6 3 .2, [4] p. [ 1.2 §8).

Tema 5. Komnnexcni yucna ma 0ii nao numu ([3] §1, [6] m.1).

Tema 6. Jludepeniianibai  piBHSHHA.  3ajadvi, [0  OPUBOASTH  JO  TOHSTTSA
nudepeHIliaIbHOr0 PIBHSAHHS Tiepiioro nopsaky. 3amgada Komri. Teopema icHyBaHHA 1
€MHOCTI po3B’si3Ky. [IOHATTS Mpo 0coOMB1 pO3B’sI3kK AUdepeHITiaTbHUX PIBHIHB ([2] 171.8
§ 1 .1, [4] p. I rn.1 §1,2). OcHOBHI KJIacu piBHsSIHB, IO IHTETPYIOTHCS y KBaJlpaTypax.
3acTocyBaHHs qTu(epeHIliaIbHUX PIBHAHB MEPIIOro MOPSAKY y pisHUX rany3sx Hayku ([2]
.8 §1 m.2-5, [4] p. Il rn.1 §5-7). JIudepeHuianbHi piBHAHHSA BUIIMX MOPSAKIB. 3aaadya
Komri. Tlonsttss mpo kpaifoBi 3amaui s AudepeHIlialbHUX piBHSAHb. PIBHSHHS, 110
J0MycKaoTh 3HWKeHHS nopsaaky ([2] mn.8 §2 m.1-3, [4] p. II rn.2 § 1,2). Jliniiini
nudepeHianbHl pIBHSIHHS, OAHOPIAHI Ta HeoAHOP1aHI. CTpyKTypa 3arajJbHOTO PO3B’s3KY.
Meton Jlarpamka Bapiamii goBitbHEX cTanux ([2] rn.8 §3 m.1-4, [4] p. Il rn.2 §3). Jliniiini
nudepeHIiaabHl pIBHSHHS 13 CTATMMU KoedilieHTaMU. PiBHSHHS 3 MPaBOl YaCTHHOIO
cnemianibioro purisiay ([1] r8 §1-5, [4] p. I r.2 §4-6). CucremMu 3BHYAMHHMX
nudepeHianbHuX piBHsIHb. HopManbHa cuctema. 3agada Kol 11st HOpMaabHOI CUCTEMH.
Teopema icHyBaHHS Ta €IMHOCTI PO3B’SI3Ky. BEKTOpHO-MaTpUYHMIA 3amMC HOPMaTbHOL
cuctemu. CTpyKTypa 3arajbHOro po3s’s3ky. Metos BukimroueHHs ([2] ri1.8 §6).



CTpyKTypa HAaBYAJBHOI AN CIHUILTIHA

HazBu 3MicTOBUX MOJIYITIB 1 TEM KinpkicTs roauu
neHHa popma 3a04yHa opma
yChOTO y TOMY YHCIIi yChOT'O y TOMY YHCII
7. np. | c.p. 1. | mp. c.p.
1 2 3 4 5 6 7 8 9

3micTroBuii MoayJb 1
[HTerpanbHe YncieHHs

Tema 1. HeBu3naueHwuit iHTETpa. 35 6 6 23 2 2 30
Tema 2. Busnauenuii iHTerpa. 35 4 4 27 2 30
Tema 3. HeBnacHi iHTerpau. 20 4 4 12 26
Pazom 3a 3micToBUM MofyJieM 1 90 14 14 62 2 4 86

3MmicToBHiT MOAYJIb 2
@yHK11T 6ararbox 3MiHHUX. J(u@epeHiianbHi piBHSIHHS

Tema 4. ®yHkI1iT 6araTbox 3MIHHUX. 25 6 6 13 4 20
Tema 5. KommirekcHi uncia ta aii HaJ HAMH. 10 2 2 6 12
Tema 6. [ludepenuianbHi piBHSIHHS. 25 8 8 9 2 20
Pa3zom 3a 3MicTOBUM MOAyJIeM 2 60 16 16 28 4 2 52

Ycvozo 200un | 150 30 30 90 6 6 138

Ilpumimxa. Ins cTyaeHTIB 3a09HOi (HOPMU HABYAHHS YUTAIOTHCS OTJISIOBI JIEKIT 32 TEMaMH 3MICTOBHX MOJIYJIB B 00csrax BiJIMTOBIHO J0 TaOJHI



Temu INPaKTHYHUX 3aHATD

Haz3Ba temn

Kise-
KICTh
TOJIUH

Heeuznauenuu inmezpan

besnocepenne inTerpyBaHHs 3a TAOIUIEIO T BIACTUBOCTSIMHU IHTETPAJIIB.

Jliteparypa: [6] §1 m.1
[HTEerpYyBaHHS YaCTUHAMU Ta ITiJICTAHOBKOIO.
Jliteparypa: [6] §2 non [4] §1 .1

[HTerpyBanHs pamioHaNbHUX (YHKIIIH.
Jliteparypa: [6] §3, mox. [4] §1 m.2
[HTETpYyBaHHS TPUTOHOMETPHYHUX (PYHKITIH.
Jlitepatypa: [6] §4, nox. [4] §1 n.3

[HTErpyBaHHsI HAWIPOCTIIIUX 1IPPalllOHATBHOCTEN.
Jliteparypa: [6] §5 nox. [4] §1 n.4

Busnauenuit inmezpan

OO0uuncnenHs BU3HAYEHUX 1HTErpaiB 3a opmysoro Heiorona-JleitoHina.
[HTErpyBaHHs YaCTUHAMU Ta MicTaHOBKOIO. OOUMCIEHHS TUTON] B
JIEKapTOBUX KOOPAMHATAX.

Jliteparypa: [6] §1,2, nox. [4] §2 m.1,2

OO0YHCICHHS IO cplryp B JICKapTOBUX Ta MOJSIPHUX KOOPIWHATAX.
OO6uuciaeHHs 00’ €MIB TiJ, JOBXKUHU AYTH.

Jliteparypa: [6] §4, mox. [4] § 2 1m.2,3, §3 m.1

3anaul (H13UKH Ta MEXAHIKH.

ﬂlTepaTypa [6] §8 mon.[4] §3 m.5

HesnacHi iHTerpanm
Jliteparypa: [6] §12 .6, [3] p. II 1.2 § 8

DyHKUii 0azamvbox 3MIHHUX

Oo6unactp BU3HaYeHHs. YacTtuHH1 noxiaHi. Judepenuian pyHkuii 1Box
3MIHHUX.

Jlitreparypa: [4] §13

JloTn4Ha TUIOIIMHA Ta HOPMAaJIb JI0 TOBepXHi. EkcTpeMyMu pyHKIIIT 1BOX
3MIHHHUX. 3a/1a41 Ha HaMO1IpIIe Ta HAHMEHIIIE 3HAYSHHS.
Jliteparypa:[4] §15

[ToxigHa 3a HanpsiMmoM. ['paiieHT.
Jliteparypa: [4] §2

10

Komnnexcni uucna ma 0ii nao numu.
Jlireparypa: [5] m.1

11

Hugpepenuianvni_pisnanns

CxknagaHHs 1.p. 32 yMoBaMu 3a1a4. [{ud. piBHSHHS 3
BIJIOKpEMJTIOBaHUMH 3MIHHUMH. OTHOPIIHI Ta JIHINHI J.p. IEPIIOTO
MOPSIIIKY.

Jlitepatypa: [5] §1

12

JudepenuianbHi piBHSAHHS BUIIMX MOPSJIKIB, IO JOMYCKAIOTh 3HUKEHHS
HOPSIIIKY.
Jlitepatypa: [5] §3




JliniitHi nudepeHIianbHi pIBHAHHS APYTrOro MOPSAKY 13 CTATUMHU
13 koedimieaTamu.(0HOPIHI Ta HEOHOP1MHI ). MeTom Bapialii TOBITEHUX 5
CTaIINX.

Jlitepatypa: [5] §4

JIiHi¥HI HEOAHOPIIHI JI.p. 2-T0 HOPSJIKY 3 CTATUMHU KoedilieHTaMu 13

14 | cnenianbHOIO MPaBOIO YACTUHOIO. METo/1 HeBU3HAUECHUX KOe(Dilli€HTIB. 2
Jliteparypa: [5] §5
15 Cucremu nudepeHiiaabHUX PIBHSIHb. 2

Jlitepatypa: [5] §6

Pazom 2o0un 30

Ipumimka. * Jng ctyaentiB 3a0uHoi (hOpMHU HaBYaHHS BiZJOYBAIOThCS IHTETPOBAHI 3aHATTS 32
MO3HAaYEeHNMHU TeMaMHU

Camocriiina poborta

KinpkicTs roguu
Ne
Bun po6otu JICHHa | 3a04Ha
3/m
dbopma | bopma
1 | IligroroBKa 1o JIEKIi 15 6
2 | IlizroToBKA 0 MPAKTUYHUX 3aHSATH 15 12
3 | [lizroToBKa A0 MOTOYHOTO MOIYJIHLHOTO KOHTPOJIIO 20 -
4 | BUKOHaHHS KOHTPOJIbHOI poOOTH - 30
5 CaMocTiliHe BUBUCHHS TEM, 1110 HE BXOJATH JIO JEKI[IHHOrO o5 75
KypcCy
6 | [ligroToBKa 10 MiACYMKOBOTO KOHTPOIIO 15 15
Pa3om 3a cemecTp 90 138

6. 3aco0m niarHOCTHKH pe3yJIbTATIB HABYAHHS Ta METOIH IX 1eMOHCTPYBAaHHS

TeopeTuuHe omaHyBaHHS MaTepiany 3A1MCHIOETHCA 3a MaTepiajlaMu JIEKIIHHUX
3aHITh, METOJWYHUX PO3POOOK, MIAPYYHHMKIB TOwO. KOXHY 3 JEKIIHHUX TeM
3aKpIIJICHO 3a TIEBHOIO MOAYJIBHOIO POOOTOIO 3 BIAMOBIIHOI TeMaTuku. [Ipu 3axucti
poOOTH BUCTABISETHCS BIAMOBITHUN Oanl 3a TEOPETUYHE Ta MPAKTUYHE ONMAHyBaHHS
Marepiany.

PiBeHb 3acBOEHHS Martepiady AMCIMIUIIHA 3I1ACHIOETHCS IMUIIXOM MPOBEIACHHS
MOTOYHOTO MOJYJABHOTO KOHTPOJIIO 3a PE3yJbTaTOM BHKOHAHHS MOJYJbHHUX
KoHTposibHUX 3aBnaHb (MK3) pi3Hoi ckimamHOCTI ¥ 3aXWCTy iX BUKOHAHHA Ta
MiJICYMKOBOTO KOHTPOJIIO ¥ (hOpMi MHUCHMOBOTO €K3aMEHY.

3aco0amu OLIHIOBaHHS Ta METOJJaMHU JE€MOHCTPYBAHHS PE3YJIbTATiB HABYAHHS €:
* MoaynbH1 KOHTPOJIBHI POOOTH;

* CTaHJApTU30BaHI TECTH;

* KOMIUIEKCHUH €K3aMEH.
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7. ®OpMHU MOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO

JlocsirHEeHHsI cTyieHTa OLiHIOI0ThCs 3a 100-0anbHOI0 CUCTEMOIO YHIBEPCUTETY.

[lincymkoBa oIliHKa HaBYAJIBHOTO KYypCy BKIIIOYAa€ B ce0€ OLIHKK 3 MOTOYHOIO
KOHTPOJIIO 1 OI[IHKU 3aKJIIOYHOTO €K3aMEHY.

MakcumanbHa MUTOMa Bara 3aKJIIOYHOIO €K3aMEHY B 3arajibHid CUCTEMI OIIHOK -
40 o6anie. 1lpaBo 31aBaTH 3aKIIOYHUN €K3aMEH JA€ThCS CTYACHTY, SIKIM 3 ypaxyBaHHSIM
MaKCUMaJIbHUX OajliB MPOMDKHHUX OIIHOK HaOupae He MeHiie 60 éanie. IlincymkoBa
OIlIHKA 3 JIUCUUIUTIHU CKIIAJJA€ThCS 3 OLIHOK, OTPUMAHMX 3a pe3yJbTaTaMU BUKOHAHHS
1HAMBIAYaTbHOTO MOJYJIBHOTO 3aBIaHHS, MOTOYHOTO (MOIYJIBHOTO) KOHTPOJIO Ta
eKk3aMeHy. Y pa3l yCHINIHOTO HaBUYaHHS MOTSATOM CEMECTpPy, TOOTO CBOEYACHOTO Ta
SAKICHOTO 3aXHCTy MOAYJIBHUX pOOIT, BUKOHAHHS I1HIAWBITYyaJIbHOTO 3aBIaHHSA,
OTPUMAaHHS MIHIMaJbHO BCTAHOBJICHOI CyMHU OaiiB MO KOKXKHOMY MOJYJIIO, IMiJICYMKOBA
OLIIHKa MOXe OyTH BHCTaBlieHa 0e3 eK3aMeHy.

[ToToyHMiI KOHTPOJIb TPOBOAWTHCA HA KOXKHOMY MPAKTHUYHOMY 3aHATTI Ta 3a
pe3yibTaTaMy BUKOHAHHS 3aBJaHb CaMOCTIHHOI poboTu. BiH nependavae oniHOBaHHS
TEOPETHUYHOI MIATOTOBKU 3/100yBayiB BUILOI OCBITH 13 3a3HAYEHOI TeMU (y TOMY YHCIIL,
CaMOCTIITHO OIpaIibOBaHOr0 MaTepiaily) MiJl YaC BUKOHAHHS MPAKTUYHUX 3aBJIaHb.

3apaxyBaHHSI KPEAWTIB HABYAIHLHOTO KYpPCY MOXKIJIMBO TUIBKH TICIA JOCATHEHHS
pe3yabTariB, 3amnanoBanux PITH/I, mo BupakaeTbcsi B OJIHIM 3 MO3UTHUBHUX OIIHOK,
nependadeHnx YUHHIM 3aKOHOJaBCTBOM.

OuiHloBaHHA MOAYJIBHOI po3paxyHKoBoi podoru (MPP)

ban Kpurepii oniHtoBaHHS

PoGoTta TmOBHICTIO BHKOHaHa Yy BCTAaHOBJIEHUN TepMmiH. Bukonana
20 | caMOCTIHHO, 3aCTOCOBYBAJIHUCS KOPEKTHI MaTeMaTW4YHI PO3pPaxyHKH, SIKi
HaBejieH1 MoBHICTIO. Oep kaHo MPaBUIIbHI BiAOBIII.

PoGota BuKOHaHa 3 TMOpPYIICHHSM BCTAaHOBJICHHX TEpPMiHIB. BukoHaHa
16 | caMOCTiiiHO, 3aCTOCOBYBAJIMCS KOPEKTHI MaTEMaTU4HI PO3PaXyHKH, SKi
HaBejieH1 MoBHICTIO. Oep)kaHo MpaBUIILHI BiAOBIII.

Po6oTa TOBHICTIO BHKOHAHA y BCTAHOBIEHUW TepMiH. BincyTHi MOBHI
MaTeMaTuyHi po3paxyHku. Oep>kaHo MpaBUIIbHI BIAMTOBIII.

12

Po6oTa BMKOHaHa y BCTaHOBJICHMM TepMiH. BincyTHI MOBHI MaTeMaTH4H1
8 | pospaxyHku. ICHYIOTP TOMWJIKH Yy BIANMOBIAAX a00 BUKOHAHI HE BCi
3aBJaHHS.

Po6oTa BMKOHaHA 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TEpMiHIB. BiJCyTHI MOBHI
4 | MaTeMaTUYHI PO3paxyHKU. ICHYIOTh TOMUJIKU Y BIAMOBIASX a00 BUKOHAHI HE
BC1 3aBJaHHA.

0 | PoGoTa He BUKOHYBanacs

IHoTounuii Mmoxyabuunii KOHTpOJb (IIMK)*

[IpaBunsHUX 100 90 80 70 60 50 40 | 30 | 20 | 10
BiamoBiaeH, %

bana 10 9 8 7 6 S 4 3 2 |1

*CKJIAJ IIMK: Teopernuni nutanus - 40% ; [Ipaktuuni 3aBnanus - 60% , [IMK moxe
MIPOBOJIUTHUCS SIK B YCHiH (hopmi, Tak 1 B popmi TeCTyBaHHS
11




dopma KOHTPOJIIO

MakcuMalibHa KIJIBKICTH OaJIiB

Jlenna dhopma 3aouna dhopma
Bukonauas MPP 2 MPP x 20 0aniB = 40 GaiiB -
[Torounnii 2 MKP x 10 6amiB = 20 0aniB -

MOJYJIbHUN KOHTPOJIb

Bukonanus -
KOHTPOJIbHUX POOIT

1 po6. x 60 6aniB = 60 GamiB

Bcenoro 60 60

KonTpoJssHa podoTa (111 3a09H0i popmm)™

baxn

KpuTepii oriHioBaHHS

60

PoGora BuKOHaHa Yy BCTaHOBIEHUH TepMmiH. TeopeTnuHuii marepian
BUKJIQJICHO Y JOCTaTHbOMY O00C531, apryMEHTOBAaHO 1 Yy MpPaBHJIbHINA
NOCTIAOBHOCTI. BukopucTtani He TUIBKM PEKOMEHJIOBaHI  JiKepena
1H(popmarlii, a i HOBITHI, CAMOCTIHO 3HaWJIEHI Y MEPIOANYHUX BUIAHHSIX Ta
B IHTepHeT-pecypcax. [IpakTWyHi 3aBHaHHS BHUKOHAHI CaMOCTIWHO,
3aCTOCOBYBAJIMCS KOPEKTHI MAaTeMaTH4YHI pO3paxyHKH, SKI HaBeJEHI
noBHICTIO. O1ep>KaHO MPaBUIIbHI BIMOBIII.

40

PoGotra BHKOHaHa y BCTaHOBJICHMM TepMiH. TeopeTHUHUN Martepial
BUKJIAJICHO y JIOCTaTHROMY 00Cs31, JoriyHO. Bukopucrtani pexomMeHa0BaHi
mkepena iHopmari. IlpakTuuni 3aBJaHHS BHKOHAaHI  CaMOCTIMHO,
3aCTOCOBYBAJIMCS KOPEKTHI MAaTeMaTH4HI pO3paxyHKH, sIKI HaBeJCHI
MOBHICTIO. Y BIJIMOBIJIIX € HETOYHOCTI.

20

PoGoTa BHMKOHaHA 3 MOPYIIEHHSM BCTAHOBJICHUX TEPMiHIB. TeopeTuyHuUu
MaTepian BUKIAJEHO Y MPaBUIbHIN MOCTIIOBHOCTI, ajleé HEAOCTaTHBO MTOBHO.
HenocratHbo  BHKOpHCTaHI  pPEKOMEHJOBaHI  Jjpkepena  iHdopmariii.
[IpakTruHi 3aBIaHHA BUKOHaHI. MaremaTwyHi PO3paxyHKH HE HaBEJCHI
MOBHICTIO. Y BIJINOBIJIIX € HETOYHOCTI.

10

PoGoTra BHUKOHAaHA 3 TMOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. Marepian
BHUKJIAJeHO Oe3cucreMHo. IlpakTuuHi 3aBIaHHS BUKOHAHI, MaTeMaTHYHI
PO3paxyHKH HE HaBeeHI. Y BIAMOBIIAX € TOMUIIKHU.

0

Po60Ty HE BUKOHAHO

*CKJIAl KP: Teopernuni nuranus - 40% ; [Ipaktuuni - 60% .

HigcyMKxoBuii KOHTPOJIb Y GOPMi KOMILIEKCHOTO €K3aMEHY

[limcymMKoBHiI KOHTPOJIb CKJIAJAEThCS 3 PO3B’SI3yBaHHS MPAKTUYHUX 3aBAaHb (5

3aBJ/laHb) Ta YCHOI BIJIMOBIA1 HAa 2 MUTaHHS.

Po3p’si3yBaHHs npakTu4yHux 3asaanb (PI13)

KinbkicTh mpaBUiIbHUX ) 4 3 2 1
BIIIOBIJIEN
ban 20 16 12 8 4
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Ycna Bignosiab (1 nutanss - 10 0anis)

ban

KpuTepii oniHioBaHHs

10

CTymeHT BUTBHO BOJIOJII€ MaTepiaioM, 3HA€ BU3HAYCHHS, BIATIOBIIHI
JIEMU, TEOPEMHU, O3HAKH, TOIO, MOXKE 3alucaTH X MaTeMaTUYHHUA BUpa3, a
TaKOX HaBECTH TPHUKIAAM 1X 3acTOCyBaHHA. Bomomie TeopeTHIHUM
MaTepiagaoM, 0 MOB'I3aHUH 3 OCHOBHUM IMTUTaHHSIM.

CtyneHT BUIBHO BOJIOJIE€ MaTepiajoM, 3Ha€ BU3HAUCHHS, BIJIOBIJIHI
JIEMH, TCOPEMH, O3HAKH, TOIIO, MOXKE 3alKcaTH X MaTEMaTHYHHHN BUpa3s, a
TaKO)K HAaBECTH MPUKJIAJM 1X 3aCTOCYBAHHSI.

CTyneHT He IMOBHOIO MIpOI 3HAa€ BHU3HAYCHHS, BIJIOBIIHI JIEMH,
TEOPEMH, O3HAKH, TOIO, MOXKE 3aIlMCaTH X MaTEeMaTUYHHUHA BHpa3, a TAaKOXK
HABECTH MPUKJIIAM 1X 3aCTOCYBAHHS.

CTyneHT He MOBHOIO MIpOI 3HAa€ BU3HAUCHHS, BIJNOBIAHI JIEMH,
TEOPEMU, O3HAKH, TOIIIO, MOXKE 3aMUCATH 1X MAaTEMATUYHUI BUPA3.

CTyneHT He MOBHOIO MIpOI0 3HAa€ BHU3HAYCHHS, BIJIMOBIIHI JIEMH,
TEOPEMU, O3HAKH, TOIIIO, MOXKE 3aMUCATH iX MaTeMaTUYHUN BUpa3 3 JEIKUMU
TTOMUJIKAMH.

CTy,Z[GHT HC OpieHTyeTBCH y MaTepiaJIaX IIUTaHHA, HC MOXC Bi,Z[HOBiCTI/I Ha
I[O,Z[aTKOBi MMATAHHS 3a 3MICTOM HaBYaJILHOL I[I/ICIII/IHJIiHI/I

8. Kpurtepii oniHioBaHHs pe3yabTaTiB HABYAHHS

_ Jlenna ¢popma 3aouHa popma
NeNe 3micToBOTO —_— KilbKicts
: UJIBKICTD
MOZYJIA 1 TEMU B poGoTH o Bun poGotu Sain
MPP Nel. KP. 10
3M 1
T1, T2 3aBaanasg Nel 10 3aBaanasg Nel
MPP Nel. KP.
T3 3aBaanas Ne2 10 3aBmanus Ne2 10
IIMK Tect Ne 1 10 -
MPP Neo2. KP.
5 3aBaannsg Nel 10 3aBmanas Ne3 10
T6 MPP Ne2. 10 : 10
3aBaanas Ne2 3aBaannasg Ned
I[IMK Tect Ne 2 10 - -
- - - 3axuct KP 20
[TincymkoBuii Ex3amen 40 Ex3amen, 40
KOHTPOJIb
Cyma 100 100

13



9. 3aco0u HABYAHHSA

[lepcoHanbHi KOMIT'IOTEpU Ta TajKeTH, eaeKTpoHHui ceppic GoogleClassroom
JUISL  OpraHizaiii JHUCTAHIIIHHOIO HaBYaHHA 1 OOMIHY 1HQopMaIlli€o, a TaKoX
MmeceHpkepu Zoom, Viber ta Skype.

10. PexomeHnaoBaHi J:xepeia iHpopmamii
OcHoBHa JiTepaTypa

1. Buma MmatemaTuka: miapy4Huk y 2 kH. — Kuaura 2. OcHOBHI po3ainu. / 3a pen.
I'. JI. Kymniniva. — K.: JIu6inp, 2004. — 436 c.

2. Coxonenko O. 1. Bumia marematuka: miapyd. — K. : Akanemis, 2002. — 432 c.

3. [Tak B.B., Hocenko }0.JI. Buma matematuka. — {onenpk: Crankep, 2003. —
495 c.

4. Bumia marematuka: 30ipuuk 3ama4d / B.I1. ly6oBuk, 1.I. FOpuxk, [.I1. BoBkogas
ta iH. 3a pex. B.I1. Jly6osuxk, L.I. FOpuk. — K.: A.C.K., 2003. - 479 c.

5. 3opina I. A. Metoanyni Bka3iBku 3 TeMu «KpaTH1 Ta KpUBOTIHINHI IHTETpaIn»
710 BUKOHAHHS KOHTPOJIBHUX Ta PO3paxyHKOBO-TpadiuyHUX 3aBAaHb. — Mukonais : HYK,
2006. - 72 c.

6. bopko B.II., 3opina 1. A., JlitBiHoBa M.b. Ta iH. MeTonnduHi BKa3iBKH IS
MIATOTOBKH 10 MiJACYMKOBO-MOJYJIBHOI'O KOHTPOJIO, CAaMOCTIMHOI Ta 1HAWBIIYaJIbHOI
poOOTH CTYIEHTIB 3 TeMu «ludepeHiianbai piBHAHHD». — Mukonais | BunaBHUIITBO
HVK, 2010 - 74 c.

JlonomizkHa Jiiteparypa

1. bopko B.II., JlireinoBa M.b., llltanpko O./]. Buma maremaruka. JlogaTkoBi
pO3AUIM ISl CTYACHTIB CYAHOOYIIBHUX crienianbHocTedl. HapuanpHuii mOCIOHHK
/ HarionanbHuit yHiBepcuTeT KopabaeOymyBanHs. — XepcoH: Bum-so. XHTY, 2015.—
320 c.

2. Banees K. I', Jl)xanamosa [.A. Bumia matemaruka: HaBd. moci6. : y 2-x 4. — 4. 1,
—K.: KHEY, 2001. — 546 c.

3. Ay6oBuk B.I1., FOpux L.I. Buma maremaruka. — K.: A.C.K., 2006. — 648 c.

4. 3opina I. A. He3BuuaitHe BUKOpPUCTaHHS BEKTOPIB y 3BUYAMHUX 3aja4yax :
MetoauuHl pexomenpanii. — XepcoH : KBH3 «XepcoHcbka akaneMiss HemepepBHOL
ocBiTH», 2016. — 26 c.

5. Kpuyna B.I'., bapkoscekuit B.B., bapkoscbka H.B. Buma maremaruka.
[Ipaktuxkym / — K.: IYJI, 2003. — 536 c.

6. Jluman @., Bnacenko B., Iletpenko C. Buma marematuka. HaBuyanbHuii
nocionuk. Y 2-x yactunax. K: YHiBepcurercbka kuura. 2018- 614 c.

7. Buma matemaruka: 30ipHuk 3aga4d: Y 2 4. / 3a 3ar. pea. [LI1. OBunHHUKOB. —
K.: Texnika, 2003. Y.1- 2003. — 375 c.
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JloxaTok

ITuranus 1y MOJIYJbHOI'0 KOHTPOJIIO

HeBu3zHaueHuii iHTErpaJj
1.IToHATTS IEPBICHOI Ta HEBU3HAYEHOTO 1HTETpaIa.
2.BrmacTuBOCTI HEBH3HAYEHOTO 1HTETpaA.
3.Tabnuiist OCHOBHUX 1HTETPAIIB.
4 TaterpyBanss yactuHamu. [Ipuxmamy.
5.3amiHa 3MiHHOI B HEBU3HAUYEHOMY 1HTErpaii (MeTos mijcraHoBku). HaBecTu
MPUKIIA]TIH.
6.InTerpyBaHHs eneMeHTapHUX paimioHaIbHUX apo6iB I-111 Tumis. [Tpuknagy.
7.Po3knamanns npoOy Ha eIeMEeHTapHI paIlioHAIbHI TPOOH.
8.3aranpHe mMpaBUIIO IHTETPYBAHHS paIllOHATBHUX (QYHKITIH.

e IR(sin X,C0S X)dx)
9.InTerpyBaHHs TPUTOHOMETPUIHHX (DYHKIIIH (IHTETpas BUIY .

VYHiBepcaabHa TPUTOHOMETPUYHA I1ICTAHOBKA.

10.InTerpyBaHHsl TPUTOHOMETPUYHUX (PYHKI[IH 32 JOMIOMOTOIO IT1ICTAHOBOK t=SInX,
t=cosx, t=tgx Ttowo. [Ipuknanu.

11.InaTerpyBanHsl HAUOPOCTIIIUX 1IPPALlOHATBHOCTEN.

BusHaveHuii iHTerpaJ

1.3amaya mpo 1IoILy KPUBOJIIHIMHOT Tpamelri.

2.3anma4a npo poOOTy 3MIHHOT CHIIH.

3.Busnauenuii interpan. O3nauenus. TeopeMa icHyBaHHs. ['eomeTpuyHuii Ta
MEXaHIYHUI 3MICT.

4 BnacTUBOCTI BU3HAYEHOTO 1HTETpaja (JiHIHHICTh, IUTUBHICTD, PO 3HAK IHTETpaja).
5.Teopema npo cepenHe 3HAYEHHSA BU3HAYEHOTO 1HTErpaa.

6.BuzHnauenuii inTerpa i3 3SMiHHOIO BEPXHBOIO MEXKEIO Ta MOT0 MOX1/IHA.

7.®opmyna Herorona-JleiOHira.

8.06uncnenHs miom ¢iryp,ino 3aJani y 1eKapTOBUX KOOpAWHATaX ab0 mapaMeTpHyIHO.
Hagectn mpuknan.

9.00uucnenns mwiony Giryp y noysipHux koopauHarax. [Ipukian.

10.0O0uncneHHs TOBKUHU IyTH KPUBOI, 3a/1aHOT MapaMeTPUIHO, B IEKAPTOBUX
KOOpIMHATAX, MOJSIPHUX KoopauHaTax. [Ipukmagm.

11.06uuncnenHs 06’ €MIB T 32 MJIOMIAMH TapaielibHuX nepepiziB. 00’ emM Tina
ob6epranns. [Tpuknany.

12.064ucneHHs 01l TOBEPXHI Ti1 00epTaHHS.

13.HeBnacHi iHTerpaim 3 HECKIHUEHHUMH MEXKaMH.

14 HeBnacHi iHTETpaiy BiJ HEOOMEXEHUX (PYHKITIH.

DvyukHii 0araTbL0X 3MiHHUX

1.0O3HaueHHs QyHKIIN ABOX apryMeHTIB, CIIOCOOH 3a/1aHHs, TpadidHe 300pakeHHSI.
JIinii piBHS.

2.YacTuHHI MOX1AH1, IX TEOMETPUYHUIN 3MICT.

3.Bupas noBHOTO MpUPOCTY Yepe3 YaCTUHHI MOXI/IHI.

4 Tloauit nudepeHiiia, Horo 3aCTOCYBaHHS Yy HAOIMKEHUX 00YMCIICHHSIX.
5.IloxigHa ckinameHoi GyHKIT 1BOX apTyMEHTIB.

6.HesBHI GyHKIIIT ABOX apryMEHTIB Ta iX MOX1JHI.

/.JloTnyHa TIOIIMHA 1 HOPMAJIb JI0 TTOBEPXHI.
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8.I'eoMeTpruHuii 3MICT MOBHOTO AudepeHIiaia.
9.Ekctpemymu pyHKIii 1BoX 3MiHHMX. HeoOXiaH1 1 JOCTaTHI yMOBU €KCTPEMYMY.
10.Ckanspue nosnie. [loxinna 3a HanpsiMmoM. ['pajiieHT.

3Bnuaiini (udepeHniaabHi pIBHIHHSA

1.03nauenns nudepenianbHoro piBHIHHA. [lopsaaok nudepeHiarbHOro piBHSIHHIL.
Po3B's130k nudepeHItiaibHOTro piBHIHHSL.

2. Tudepenuianbae piBHAHHA Mepioro nopsaxy. 3agada Komri. O3HaueHHs 3arajibHOTO
Ta YaCTUHHOTO PO3B'sI3KIB AU(EPEHIIIaTLHOTO PIBHSHHSA MEPIIOTO MOPSAKY.
3.'eomerpuunuii 3mMicT nudepeHITIaIbHOTO PIBHSIHHS MEPIIOTO TOPSAKY.
4.]TudepenuianbHe piBHSIHHS 3 BIAOKPEMIIOBAHUMH 3MIHHUMHU Ta iX 1HTETpYBaHHS.
5.0HOpiAHI TudepeHiianbHI PIBHSIHHS NEPIIOTO NOPSAIKY Ta X IHTETpyBaHHSI.

6.JliniiHI nudepeHIianbHl pIBHIHHS MEPIIOro MOPSAIKY Ta iX IHTETpyBaHHS.
['eomeTpuyHMit Ta MEXaHIYHUM 3MICT TU(EPEHITIATLHUX PIBHIHB APYTOTO MOPSAKY.
3anaya Komi anst qudepeHIiianbHUX piBHSIHB APYTrOTO MOPSIIKY.
7. IudepenuianbHi piBHAHHSA, K1 JOMYCKAIOTh 3HUKEHHS MOPSJIKY.
8.0xHopiaH1 MiHIHHI AUdepeHIianbHl PIBHAHHSA APYroro Nopsaky. BiactuBocti
PO3B'SI3KiB.
9.Teopema npo CTPYKTypy 3araibHOr0 pO3B'sI3KY JIHIKHOTO OJTHOPIAHOTO
nu(epeHIiaabHOr0 pIBHAHHS APYTOro MOpsaKy.
10.Teopema ipo CTPYKTYpPY 3arajibHOTO PO3B'SA3KY JIIHITHOTO HEOJHOP1THOTO
nudepeHIliaIbHOTO PIBHSIHHS APYTrOro MOpsaKy.
11.JliniiiH1 ogHOPIIHI JudepeHianbHl PIBHSAHHS IPYroro NOpsAIKY 13 CTaaTuMu
Koe(dilieHTamu.
3aranbHUN PO3B'SI30K y BUIMAJIKY, SIKIIIO KOPEHI XapaKTEPUCTUUHOTO PIBHSIHHSL:

- JIICHI Pi3Hi,

- JIHCHI P1BHI;

- KOMILJIEKCHI.
12 JliniitH1 HEoqHOPIHI TudepeHITiaabHl PIBHSIHHS IPYTOro MOPSAKY 13 CTaIuMu
KoedilieHTamMHu.
13./106ip yacTUHHHUX PO3B'SI3KIB 32 CTPYKTYPOIO MPABOT YACTUHU Y BUTIAAKY KOJIU MpaBa
YacTHHA:
- MHOTO4JIeH (200 const);
- EeKCTIOHEHTA,
- TApMOHIKA.
14.Merop Bapialiii TOBUIBHUX CTaIHX.
15.3acrocyBanns audepeHIliaTbHIX PIBHSIHB 10 BUBUCHHS KOJUBAHb:

a) BUIbHI TApMOHIYH1 KOJIMBaHHS:

0) BUMYIIIEH1 KOJMBaHHS, PE30HAHC.
16.Cucremu nudepeHiiaabHuX piBHSIHL. HopManbHa cuctema audepeHiiaibHIX
PIBHSIHb.
3anaua Komri. MexaniuHa iHTepIpeTallisi HOpMajabHOI CUCTEMH TPhOX PIBHSHb.
17.InTerpyBaHHs HOPMaJIbHOI CUCTEMH PIBHSIHb METOI0OM BUKIIIOUEHHS 3MIHHOA.

Po3pobHuk ﬂ{ ‘é s JliteinoBa M.b.

1. e.H., K.()-M.H, JI01I.
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