MiHicTepcTBO OCBITH | HAYKH YKpaiHH
HauionanbHui TexHiYHMi yHiBepcuTeT
«/IHimpoBCchKa MoJTiTEXHiKa»

Kadeapa Buuioi MareMaTuKku

«3ATBEPJI’KEHO»
3aBiayBayd Kadeapu

74 0.0. CaBmxKkoBa
W Zaan'll

«» BepecHs 2024 poky

POBOYA NPOT'PAMA HABYAJIBHOI JJUCLHUILIIHA

«OnepauniifHe YUCJICHHSD)

["amy3b 3HAHB .....cevvneeneanennn, 11 MaremaTHKa Ta CTaTUCTHKA

CIEMAIBHICTD «.oovveeeee e,
1 113 IIpukiramna MaTeMaTuKa

C bakanasp

OCBITHIN PIBEHbB......vevennnnn..

. MatemaTuuHe MOJIEIIOBaHHS

OcBiTHs TIporpama ............... . .
CHICTEM 1 MPOIIECIB

CTaTYC v, OO60B’s13k0Ba

3aranbHUM 0OCAT .................. 4,5 xpenutiB €EKTC (135 roaun)

dopma miICyMKOBOTO KOHTPOMIIO  3allik

TepMiH BUKIIQHAHHA ............... 7, 8 uBepTi
MoBa BUKJIAaHHS ................. YkpaiHcbKa

Buknamau: nou. [Ipuxoasko B.B.

IIpononroBano: va 20 /20 H.p. ( Y« _» 20 p.

(miamuc, [11B, nata)

Ha20 /20 H.p. ( )« _» 20 p.

(migmuc, ITIB, nata)

Huinpo
HTY «AI1»
2024



Pobouya mporpama HaByanbHO! aucuuIUliHM «OnepaiiiHe YHUCICHHS» IS
OakanaBpiB cneriansbHocTi 113 «Ilpuknagna marematwka» / Ham. TexH. yH-T.
«JIHIMpoBChKa MoMiTeXHIKay, kad. npukiaaHoi matematuku. — 1. : HTY «/I1», 2024,
- 14c.

Po3po6uuk — I[Ipuxoasko B.B.

Poboua mporpama periaMeHTye:

— METy AUCLUIUIIHH;

— TUCHUIUTIHAPHI pe3yIbTaTh HaBYaHHS, CPOpPMOBaH1 Ha OCHOBI TpaHcopMmarii
OUIKYBaHUX Pe3yJIbTaTiB HABUYAHHS OCBITHBOI MTPOTPaMU;

— 0a30B1 JUCIUTLIIHY;

—o0cAr 1 po3nojia 3a (opMaMu OpraHizailli OCBITHBOTO IMPOIIECY Ta BUIAMU
HaBYAJLHUX 3aHSATH;

— TIpOrpaMy JUCIUIUTIHY (TeMAaTHYHUH TIJIaH 3a BUJaMU HaBYAJIbHUX 3aHSTH);

— QITOPUTM OILIIHIOBAHHS PIBHA JOCATHEHHS AMCLMIUIIHAPHUX PE3yIbTaTIiB
HaBuYaHH4A (IIIKaJH, 3ac00U, MIPOIIeTyPH Ta KpUTEPIi OI[IHIOBAHHS);

— IHCTpYMEHTHU, 00JIaJHAHHS Ta MPOrpaMHe 3a0€3MeYCHHS;

— PEKOMEHI0BaHi JKepesia iH(opMarii.

PoGoua nmporpama npuszHadyeHa aJig peanizailii KOMIETEeHTHICHOTO MIIX0ay Mif
yac IUIaHyBaHHS OCBITHBOTO TIPOIECY, BHUKIAMAHHS JAUCIUILUTIHK, ITiATOTOBKH
CTYJCHTIB JO KOHTPOJBHUX 3aXO0/11B, KOHTPOJO MPOBAKEHHS OCBITHBOI JISUIBHOCTI,
BHYTPIIIHBOTO Ta 30BHIIIHBOIO KOHTPOJIIO 3a0€3IMEUeHHs] SKOCTI BHUILOI OCBITH,
aKpeauTaIlli OCBITHIX MPOTpaM y MeXKax CHeIlaJbHOCTI.

PoGoua mporpama Oyne B mpuromi ans (GopMyBaHHS 3MICTY MiABUIICHHS
kBamidikarii HayKOBO-TeIaroriYHUX MPaIiBHUKIB Kadeap YHIBEPCUTETY.

[TorokeHo pillIeHHSIM METOAMYHOI KoMicii 3a crerianbHicTio 113 Ipuknanna
marematuka (mporokon Ne 9-1 Big 09.09.2024) 3a noganHsM kadenpu MpUKIATHOL
MareMatuku (mpoTtokod Ne 9/24 Bix 02.09.2024).
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1 META HABYAJBHOI JTUIUNJIIHUA

B ocBitHpo-mipodeciitniii nporpami HTY «/lninpoBcbka nosiTexHikay crneniaibHocTi 113
«IIpuknagHa wMareMaTuKa» 3AIHCHEHO PpO3MOMLT TMPOTPAMHHUX pe3yJbTaTiB HaBYaHHS 3a
oprasizaiiiHuMu ¢GopMaMu OCBITHBOTO Tpolecy. 3okpema, ao aucuuiuiinu @11 «Onepariitae
YHCJICHHS» BIIHECEH1 TaKi pe3yJbTaTH HaBUaHHS:

PHO6 BomoaitTi o0CHOBHUMHU METO1aMH PO3POOKH TMCKPETHUX 1 HETIEPEPBHUX MaTEMaTHIHUX
MojeJield 00’ €KTIB Ta MPOILIECIB, aHATITUYHOTO JOCTI/DKCHHS IIUX MOJCIICH Ha TPeIMeT
ICHYBaHHS Ta €IMHOCTI 1X pO3B’S3KY.

PH12 Po3B’s3yBatu okpeMi iHXKEHEpHI 3ajadi Ta/abo 3amadi, M0 BHHHUKAIOTh NMPUHANMHI B
OJIHIN 3 IPEIMETHUX Tally3€ei: COII0IOril, EKOHOMIII, €KOJIOTIi Ta METUIUHI.

Merta aucuumiinn «Omnepauniiine 4uciaeHHsH» — (QOpMyBaHHS KOMIETEHTHOCTEH IIOAO
3/1aTHOCTI 3aCTOCOBYBATH iHTerpajibHi neperBopenHs Jlamnaca ta @yp’e g po3B’si3aHHA JTIHIKHUX
3BUYAHHUX JAWQPEpPeHIlIaIbHUX PIBHSAHb, JIHIKHUX PIiBHSIHbL 3 YaCTMHHUMH IOX1JHUMH,
nudepeHIiaTbHO-PI3HUIIEBUX PIBHSAHb Ta IHTETPAJbHUX PIBHSAHb TUIIY 3TOPTKH, [0 SKHX
MPUBOJATLCSA 3ajadi, TOJOBHUM YHHOM, 3 IMEPEXiHMX IMPOIECIB JIHIKHUX (I3UYHUX CHCTEM
eJIEKTPOTEXHIKHU, PAJIOTEXHIKH, IMITyJIbCHOI TEXHIKH, TEOPil aBTOMAaTHYHOTO PETYJIIOBAHHS 1 IHIIMX
rajgy3eil HayKkd 1 TeXHIKM mpu mpodeciiiHiii miaroroBmi OakanmaBpiB 3a croemiaimpHicTIO 113
«IIpuknaagna Mmatematukay. [Ipu 1boMy po3BHBAaTH 3JaTHOCTI:

— o0uparu Ta 3aCTOCOBYBATH MaT€MaTHUYHI METOAW IJIsi PO3B’SI3aHHS NMPHUKIATHUX 33734,
MOJIETIOBaHHs, aHaJli3y, MPOEKTYBaHHs, IPOrHO3YBaHHs Ta NpUHHATTS pimeHs (PKO03);
— po3B’si3yBatH npodeciifHi 3a7adi 3a J0MOMOTOI0 KOMIT FOTEPHOI TEXHIKH, KOMIT FOTEPHHUX
Mmepex Ta [nrepuery (PK06);
— JIO MONIYKY, 00po0OJIeHHs Ta aHami3y iHpopMailii 3 pizaux mkepen (3K07).
Peanizanis mMerm BuMarae TpaHcopmalii NpOrpaMHUX pe3yibTaTiB HaBYaHHS B
JUCHUIUTIHAPHI, Ta B101p 3MICTYy HaBUAIbHOI JUCHMILIIHYU 3@ IIUM KPUTEPIEM.

2 OUIKYBAHI JUCHUIIJITHAPHI PE3YJIbTATU HABUAHHSA

Jucnumiinapui pesyastatn Hapyanus (JIPH)

IPH Hudp
JAPH
ITPO1 JPH.1 3HaTH OCHOBHW 1 MPUHIIMIIKA 3aCTOCYBAaHHS TepeTBopeHHs Jlammaca, Horo
OCHOBHI BracTUBOCTI. OOGepHeHe nepeTBopeHHs Jlamiaca. 3HaTu iHTEerpan
1 nepetBopeHHs1 Dyp’e B ekcrioHeHIIaNbHIN (GopmMi, a TaKOXkK CHHYyC- Ta
KOCHHYC-TIepeTBOpeHHs Dyp’e.

JAPH.2 3HaTU NPUHIUIK PO3B'S3aHHS 3a7a4 MO MEepPexXiIHUX Mpollecax JIHIHHUX
(b13MYHUX CHCTEM eNeKTPOTEXHIKH, PaAlOTeXHIKU, TEOpii aBTOMATUYHOTO
perymoBanHs. [IpencraBisti GyHKIIIT, SIKi BIATOBIIAIOTH IEBHUM YMOBaM,
iHTerpaiom @Dyp’e, 3HAXOAUTHU CHEKTPAIbHY LIUIBHICTH (QYHKIII,
OyayBatu ii aMIUITYAHUHA Ta (Ha30BUN CIEKTPH.

3micT




3 BA3OBI JUCHUIIJIIHA

Jlucuuiulina BXOJUTH 10 IMKIY MpodeciiHOi MmiAroTOBKH, BHKIATAETHCS B 4-My cemecTpi
BIJIMOBITHO JI0 HABYAJIBHOTO IUIAHY 1 TPYHTYEThCS Ha 3HAHHSAX CTYACHTIB, HAOYTHX MPU BUBYCHHI
po3nimiB  «MaremMaTHYHUN aHami3», «AHalITHUHA TreomeTpis», «Pamm», «Teopis ¢yHkuin
KOMIUJIEKCHOT 3MIHHOD».

OtpuMaHi 3HaHHS BUKOPHUCTOBYIOTHCS Y TMOAANBIIOMY IIiJi YaCc BHBYCHHS HABYAIBHUX
mucuInIiH «DyHKITIOHAIBHUM aHali3y, « MeToIn MaTeMaTuYHO1 (hi13UKUY.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AILIIL
OCBITHBOI'O TIPOLIECY TA BUIAMHU HABYAJIBHUX 3AHATDH

Bun - S Po3noaia 3a gopmMamu HAaBYAHHS, 200UHU

= .

® 3 JEeHHA BevipHs 3a04YHa
HAaBYAJIBHHUX | & I : ™ : ™ : =

SAHSITE & S |ayauTOpHI | CaMOCTiiHA | ayIMTOPHI | CAMOCTI}HA | ayAMTOPHI | CaMOCTilHa
3aHATTS poboTta 3aHATTS pobora 3aHATTS pobora

JIEKLIWHI 86 30 56 - - - -
MPaKTHYHI 43 15 28 - - - -
J1a00paTOpHi - - - - - - -
ceMiHapu - - - - - - -
KOHTPOJIbHI

p 6 6 - - - - -
3aX011
PA3OM 135 51 84 - - - -

5 HPOI'PAMA JUCHUIIITHA 3A BUIAMU HABYAJIBHUX 3AHATDH

Oocar
lIngpu Buau Ta TeMaTHKA HABYAJIBHHUX 3aHATH CRIAROBHX
JPH A (ycworo/aypn.),
200UHU
JIEKIIII 86(30)

Tema 1. IleperBopenns Jlamiaca

1.1. BusnaueHHs mneperBopeHHs Jlammaca. Opurian i
JIPH.1 300pakeHHs. OnuHnuHa QyHKOiS Xeicaima. 300pakeHHs 11(4)
JesiKuX QYHKIIH

1.2. Teopemm miHiliHOCTI, MOMIOHOCTI.  300paskeHHS
JPH.1 TPUTOHOMETPUYHHX Ta TinepOoiYHUX QYHKIIH

1.3. Teopemu 3cyBy Ta 3amizHeHHs. 300pa)XeHHs IMITYJIbCIB Ta
NepIOAMYHUX QYHKIIIH

1.4. Teopema nudepeHIiOBaHHS OpUTiHaTy. 300pakeHHs
noximaux. OnepariiHuii MeTo po3B’si3aHHs 3anadi Komr mis 11(3)
TiHIMHUX audepeHLianbHuX piBHAHb. Teopema iHTerpyBaHHS
OpUTiHAITY

JIPH.1 1.5. Teopema audepeHuiroBaHHA 300paxKeHHs. 300pakeHHS 10(4)
dynxuiit sursny t- T (t)

10(4)

JIPH.1




1.6. Teopema inTerpyBaHHs 300pakeHHs. 300pakeHHs (PyHKITIH
surnsany f(t)/t

1.7. Onmnepamis 3roptku. TeopemMa MHOXEHHsS 300pakeHb.

JIPH.1 Iarerpan Jroamens 14(5)

JAPH.2 1.8. Po3B’s3aHHs  JNHIMHUX JdU(epeHIialbHuX PIiBHAHD 13
3aCTOCYBAHHSIM TEOpeMHU MHOXeHHs (iHTerpasa Jlroamerns)

JIPH.1 1.9. Po3B’s13yBaHHs iHTErpaJbHUX PIBHSHD THUITY 3TOPTKH 6(2)

JIPH.1 1.10. 3BopoTHe neperBopeHHs Jlamnaca. 3acTocyBaHHS JIMIIIKIB 6(2)

JIPH.2 1.11. 3aCTOF3YBaHHH OTepaIliiHOro YWCJICHHS [0 3ajad 6(2)
CJICKTPOTEXHIKH

Tema 2. IleperBopennss ®yp’e

2.1. Iaterpan @yp’e. CriekTpasibHa IIUIBHICTh, aMIUTITYTHUN 1

JIPH.1 ¢dazoBmii  cnektpu  Qynkuii. [leperBopenns ®Dyp’e B
JIPH.2 eKcroHeHianbHid ¢popMmi. CHHYC- Ta KOCHHYC-TIEPETBOPEHHS 12(4)
dyp’e
IMPAKTHUYHI 3AHATTS 43(15)

Tema 1. IleperBopenns Jlaniaca
1.1. 3naxomxeHHs 300pakeHb 13 3aCTOCYBaHHSIM TEOPEM

JIPH.1 s . ) :
JHIMHOCTI Ta MO1I0HOCTI
JIPH.1 . _ 11(4)
TIPH.2 1.2. 3naxomxeHHs 300pakeHb OpUTIHAIIB, 3aJaHUX IpadikaMu
1.3. 3HaxomKeHHS OpWTiHATY 3a 3aJaHUM 300paKEHHSM,
JPH.1 BUKOPHUCTOBYIOUHM: a) PO3KJIaJaHHA anreOpaiuHoro apoly Ha
CYyMY IPOCTHX Apo0iB; 0) BUAUIEHHS BIJOMUX 300pa’keHb 11(4)
1.4. 3HaxomKeHHs OpUTiHATY 3a 3aJaHUM 300pa)KeHHSM,
JIPH.2 BUKOPHCTOBYIOUH TEOPEMHU AUPEPEHIIIIOBAaHHS Ta IHTEIpPyBaHH
OpUTiHAJIB
JIPHL1 1.5. Po3B’s13yBanns 3anayi Ko s audepeHIiianbHuX piBHSIHD 5(2)

Ta iX cHUCTeM onepaliiiHuM MeTo0M

1.7. 3HaxoKeHHs 300pa)KeHHS 32 3a/JlaHUM OpUTiHajIoM  abo
JIPH.1 OpUTiHAy 3a 3aJaHUM 300paXEHHSAM 13 3aCTOCYBaHHAM 4(1)
TEOPEMU 1HTETPYBAHHSI OPUTIHATY

Tema 2. InTerpas ta nepersopennst ®yp’e

1.8. [IpencraBnenns ¢pyHkuii interpanom Oyp’e. 3Hax0HKEHHS

JIPH.1 CHEKTPANBHOI MIUIBHOCTI, aMIUTITYAHOTO 1 ()a30BOTO CHEKTPIB 12(4)
JIPH.2 byHKii

PA30OM 135(51)

6 SABJIAHHSI JIJISI CAMOCTIMHOI POBOTH

OcHOBHI 3aBJaHHs JIJIsl CAMOCTIIHOT poOOTH TaKi:

1) nomnepeiHe oMparfoBaHHs iHPOPMAIIITHOTO 3a0€3MeUeHHS 32 KOKHOI TEMOIO;

2) MiZArOTOBKA JI0 MOTOYHOTO KOHTPOJIIO — PO3B’S3aHHS 3aBJaHb CAMOKOHTPOJIIO 32 KOXKHOIO
TEMOIO;

3) BUKOHAHHS 1HJMBi{yalbHOTO 3aBJIaHHS 3 KOXKHOI TEMH;

4) mAroTOBKA 10 3aXUCTY 1HIUBIAYaJIbHOTO 3aBIaHHS,
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5) miaroToBKa J0 MiJCYMKOBOT'O KOHTPOJIIO.

7 OHIHIOBAHHS PE3YJIBTATIB HABUAHHA

Ceprudikariisi JOCITHEHb CTYJICHTIB 3/IIHCHIOETHCS 3a JOIMIOMOTOI0 TIPO30PHUX MPOIIEIY], 110
IPYHTYIOThCS Ha 00 €KTUBHHUX KpuTepisx BiamoBigHo g0 Ilonokenns yHiBepcutety «lIpo
OILIIHIOBAHHS Pe3yJIbTAaTiB HABUAHHS 3100yBaviB BUIIOT OCBITHY.

JlocsirHyTHIA piBEHb KOMIIETEHTHOCTEH BiIHOCHO OYiKYBaHHUX, IO ieHTU(IKOBAHHH I1i]] 4ac
KOHTPOJILHHX 3aX0/1iB, BiIOOpakae peabHUI pe3yabTaT HaBYaHHS CTYIEHTA 33 JUCHUILIIHOO.

7.1 kanu

OruiHtoBaHHS HaBUANbHUX AocATHEHb cTyAeHTiB HTY «/II1» 3aiiicHIOEThCS 32 pEUTUHTOBOIO
(100-6anpHoO0) Ta iHCTHTYHiHHOW miKamamu. OCTaHHS HeoOXximHa (3a OQiliHHOW BiACYTHICTIO
HAI[IOHAJILHOT IIKaJIN) JUId KOHBepTauii (mepeBe/leHHs) OIIHOK 3700yBauiB BHIOI OCBITH PI3HHUX
3aKJIaiB.

IIxaau ouiHIOBaHHS HABYAJILHUX A0cATHEeHb cTyaeHTiB HTY «IID»

Peiitunrona [HCTUTYIIITHA
90...100 Bigminao / Excellent
74...89 no6pe / Good
60...73 3ag0BuTBHO / Satisfactory

0...59 He3anoBlIbHO / Fail

KpenuT HaBuanbHOT AUCIUTUTIHU 3aPaXOBYETHCS, SKIO CTYICHT OTPUMAB IiICYMKOBY OIIIHKY
He MeHme 60-tu GaniB. Hikya olliHKa BBa)KA€ThCs aKaJeMIUHOIO 3a00ProBaHICTIO, IO MiIJIArae
mikBiganii BianosigHo A0 [lomoskeHHs mpo opraxizaiiito ocBiTHboro mporecy HTY «ID».

7.2 3acodm Ta npouexypu

3MicT 3ac001B J11IarHOCTUKH CIIPSIMOBAHO HA KOHTPOJIb PiBHSA C(POPMOBAHOCTI 3HAaHb, YMIHb,
KOMYHIKallii, aBTOHOMHOCT] Ta BiJIIMOBIIATBHOCTI CTYJECHTA 32 BUMOTaMH 6-T0 KBasi(ikamiiHOTO
piBast HPK mijx wac nemoHcTpariii periiaMeHToBaHNX poO0Y0I0 MPOrpaMor0 pe3yaIbTaTiB HABYaHHS.

CTyAeHT Ha KOHTPOJBbHHUX 3aX0/laXx Ma€ BUKOHYBATH 3aBJAaHHS, OPIEHTOBaHI BUKJIIOYHO Ha
JIEMOHCTpAIIif0 JUCIHUILTIHAPHUX PE3yIbTaTiB HaBYaHHS (po3aii 3).

3aco0u IiarHOCTUKH, 10 HAJAIOTHCS CTYICHTaM Ha KOHTPOJIBHUX 3aX0/1aX Y BUIJISAI 3aB/IaHb
U1 TOTOYHOT'O Ta MiJICYMKOBOT'O KOHTPOJIO, (POPMYIOTHCS IUISIXOM KOHKPETU3aIlil BUXITHUX TAaHUX
Ta CIIoco0y AeMOHCTpALlli AUCHUIUTIHAPHUX PEe3yJIbTAaTIB HAaBYAHHS.

3acobu AiarHOCTHKHU (KOHTPOJIbHI 3aBJaHHs) JUIsl TOTOYHOTO Ta MiJCYMKOBOTO KOHTPOIIO
JTUCITUTIIIHU 3aTBEPKYIOTHCS Kadeaporo.

Bunu 3aco0iB 1arHOCTUKM Ta MPOILEAYp OLIHIOBaHHS Ui MOTOYHOTO Ta MiJCYMKOBOIO
KOHTPOJIIO TUCUUIUTIHY [TOJIaHO HIKYE.



3aco0u TiarHOCTHKHU Ta NMPOUEAYPH OLIHIOBAHHS

NOTOYHUI KOHTPO.JIb NIICYMKOBHI KOHTPOJIb
HaBYaJIbHe . 3aco0m npomexypH . 3aco0u nponexypH
3aHATTS TiarHOCTHKH AiarHOCTHKHU

TeKIii KOHTPOJIbHI BUKOHaHHS BU3HAYCHHS

3aBJIaHHS 32 3aBJIaHHS I1i]] Yac CEPEIHBO3BAXKCHOTO

KO)KHOIO TEMOIO | JICKIIIH pe3yJIbTaTy MOTOYHUX
MPAKTUYHI | KOHTPOJIbHI BHUKOHAHHS 3aBJIaHb KOHTPOJTIB;

3aBJIaHHA 32 i Yac IPaKTUIHUX

KO’KHOIO TEMOIO | 3aHATh koMmruiekcHa  |BukoHaHHs KKP mix gac

THIWBI Ay aTbHI BUKOHAHHS 3aBJaHb | KOHTPOJbHA eK3aMeHy 3a OaKaHHSIM

3aBJIaHHA 3a iz uac camocriiinoi | po6ora (KKP) |crynenra

KOXKHOIO TEMOIO | po00TH

[Tin yac MOTOYHOTO KOHTPOJIIO JICKIIIMHI 3aHSTTS OIIHIOIOTHCS IIJISTXOM BU3HAYCHHS SIKOCTI
BUKOHAHHSI KOHTPOJIBHHX KOHKPETH30BaHWX 3aBlaHb. [IpakTHUYHI 3aHSTTS OI[IHIOIOTHCS SKICTIO
BUKOHAHHS KOHTPOJIBHOTO a00 1HAMBITyabHOTO 3aBIaHHS.

S0 3MICT TMEBHOTO BHUIY 3aHATH IMMIJINOPSAIKOBAHO JEKIJIBKOM CKJIQJOBUM OIHCY
KBaTi(piKalifHUX PIBHIB, TO IHTErpaJibHE 3HAYCHHS OLIIHKKM MOXE BHU3HAYATHCS 3 ypaxyBaHHSIM
BaroBUX KOEQIIIEHTIB, 1110 BCTAHOBIIOIOTHCS BUKJIAIaueM.

3a HasBHOCTI pPiBHSI PE3yJbTATIB MOTOYHUX KOHTPOJIB 3 YCIX BHUJIB HaBUAJIbHUX 3aHSITH HE
MmeHme 60 6aiiB, MiJJICYMKOBHIM KOHTPOJIb 3A1HCHIOEThCS 0€3 y4acTi CTyJeHTa UIIXOM BU3HAYEHHS
CepeIHBO3BAKCHOTO 3HAYCHHS TIOTOYHUX OI[IHOK.

Hesanexxno Big pe3ysbTaTiB MOTOYHOTO KOHTPOJIFO KOXKEH CTYAEHT IiJl 4ac €K3aMEHy Mae
npaBo BukoHyBath KKP, sika MICTHTH 3aBIaHHs, IO OXOIUTIOIOTH KJIIOYOBI JAHCITUIUTIHAPHI
pe3yJIbTaTH HaBYAHHS.

Kinbkicth koHKpeTn3oBaHux 3apnaHb KKP moBuHHa BiAmoBigaTH BiIBEJEHOMY Yacy Ha
BukoHaHHs. KinbkicTs BapianTiB KKP Mae 3a0e3neunTty iHIUBIAyani3anito 3aBIaHHs.

3naueHHsi omiHku 3a BuUkoHaHHS KKP BH3HauaeThCcsi CepeAHBHOIO OIIHKOK CKIIAJOBHX
(KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOYHUM.

IarerpanpHe 3HadeHHs oriHku BukoHaHHs KKP Moske BU3HauaTHCs 3 ypaXyBaHHSM BaroBUX
Koe(IIieHTIB, 10 BCTAHOBIIOETHCA Kadeapor s KOXKHOI CKJIAIOBOT OMHCY KBasi(ikaliiHUX
piBuiB HPK.

7.3 Kpurepii

PeanbHi pe3ynbTaTM HaBYaHHS CTYAEHTA 1JEHTU(IKYIOTHCS Ta BHUMIPIOIOTHCS BIIHOCHO
OYIKyBaHHMX MiJ] 4aC KOHTPOJIBHHUX 3aX0/IiB 3a JJOIIOMOT'0I0 KPUTEPIiB, 110 OMHUCYIOTH Aii CTyAECHTA IS
JeMOHCTpallii JOCATHEHHS pe3yJIbTaTiB HaBYaHHS.

s OIIHIOBaHHS BHWKOHAHHS KOHTPOJIBHUX 3aBJiaHb MiJ Yac TOTOYHOTO KOHTPOIIO
JEKUIHHUX 1 IPAaKTUYHUX 3aHATH B SIKOCTI KPUTEPis BUKOPUCTOBYETHCA KOEQIIEHT 3aCBOEHHS, 110
ABTOMATHYHO /IaNITY€ TIOKA3HUK OIIHKH JI0 PEHTHHTOBOI IIIKAJIH:

Oi =100 a/m,
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7ie & — YUCIIO PAaBWIBHUX BIAMOBiZeH a00 BUKOHAHUX CYTTEBHX OIEpaliid BiAMOBIAHO 0 €TAJIOHY
pIIICHHS; M — 3arajbHa KUTHKICTh 3allUTaHb 200 CYTTEBHX OIepalliii eTajJoHy.

[HauBiAyanbHI 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIbHI POOOTH OIIHIOIOTHCSA EKCIIEPTHO 3a
JOMIOMOTOI0 KpUTEPIiB, 0 XapaKTePHU3YIOTh CIIIBBIIHOMIECHHS BUMOT JIO0 PiBHS KOMIIETEHTHOCTEH 1
MOKA3HHKIB OIIHKU 32 PEHTHHIOBOIO IIKAJIOKO.

3MICT KpHUTEpIiB CIMpPAEThCS Ha KOMIIETCHTHICTHI XapakTepucTuku, Bu3HaueHi HPK mms
piBHs OakaiaBpa BHIIOI OCBITH (IIOaHO HUXKYE).

3arajbHi KpuTepii J10CATHEHHS Pe3yJibTAaTiB HABYAHHS
AJs1 6-ro kBagigikauniiinoro pisus 3a HPK

Bumoru 1o 3HaHb, yMiHb, KOMYHiKail, aBToHoOMHOCTI | Iloka3zHuk

Mleckpunropn HPK T,ayBi)IHO,BiIlaJbeHOCTi , OL[iIHKHU

3HaHHA

+ KOHIIENTYyaJIbHI Binnosine BiAMiHHA — TIpaBUIIbHA, OOTPYHTOBaHA, 95-100

HAYKOBI Ta MPAKTHYHI | OCMHCJIEHA. XapaKTepu3ye HAsIBHICTb:

3HAHHA, KPUTHYHE - KOHILICNTYaJIbHUX 3HaHb;

OCMHCJICHHS TEOPI, - BHCOKOT'O CTYIIEHIO BOJIO/IIHHSI CTAHOM

IIPpUHIMIIIB, MCTOIB 1 TMATaHHA,

TNOHATE y chepi - KPUTUYHOTO OCMHUCIIEHHSI OCHOBHUX

npodeciiHoi TEOPii, MPUHIUITIB, METOIB 1 MOHSTH y HABYAHHI

JUSTBHOCTI Ta/abo Ta npoeciitHiil qisTbHOCTI

HaB4aHHA BinmoBigs MicTUTh HerpyOi MOMIIIKH a00 OTHCKU 90-94
BinnoBine mpaBuiibHA, aje Ma€ MeBHI HETOYHOCTI 85-89
BinnoBins npaBuibHa, aje Mae eBHI HETOYHOCTI i 80-84
HEJIOCTaTHHO OOIPYHTOBaHA
BinnoBins mpaBuibHa, ajge Ma€ EBHI HETOYHOCTI, 74-79
HE0CTaTHHO OOIPYHTOBaHA Ta OCMHCIICHA
Binnosine ¢pparmentapHa 70-73
BianoBisib 1€MOHCTPY€E HEUITKI YSIBJIEHHS CTyI€HTa PO 65-69
00'€KT BUBUEHHS
PiBeHs 3HaHb MiIHIMAIBLHO 3a0BIILHUN 60-64
PiBeHb 3HaHb HE3aOBITHHHIA <60

YMiHHSI/HABUYKH

+ TIOTTIHOJICHI BianoBige xapakTepusye yMiHHS: 95-100

KOTHITHBHI Ta - BUSBIISATU TIPOOIIEMU;

NPaKTUYHI - (bopMyIIOBaTH TiNOTE3H;

YMIHHSI/HABIUKH, - PO3B's3yBaTH MpobdIEMU;

MaﬁCTep‘HiC.TB Ta - obupaty ageKkBaTHI METO/IN Ta

HfHO.BaHH’IHlC'TB Ha IHCTpYMEHTAJIbHI 3ac00H;

piBHi, HeoOXinHOMY - 30MpaTH Ta JIOTT9HO i 3p03yMiso

JUIA PO3B’A3aHHS iHTEpIIpeTyBaTH iHpOpPMAILiIO;

CKTaJHIX - BUKOPUCTOBYBATH 1IHHOBAIIHI MiIX0AU 10

CTCILATI3OBAHHIX PO3B’sI3aHHS 3aBIAHHS




JMeckpuntopu HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKallil, ABTOHOMHOCTI
Ta BiANMoBinaJLHOCTI

IHoka3HukK
OLIIHKH

3ajJa4 1 MPaKTHYHUX
pobiiem y cdepi
npodeciiinoi
IisIbHOCTI 200
HaBYAHHS

BiamnoBizp XapakTepusye yMiHHSI/HaBUUKHU 3aCTOCOBYBATH
3HAHHS B IPAKTHYHIHN IISUTBHOCTI 3 HErpyOuMHU
HOMMJIKaMH

90-94

Binnosinp xapakrepusye yMiHHs/HAaBHUKHU 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN TiSUIBHOCTI, aJie Ma€ TeBHi
HETOYHOCTI IIPH peajizarii o/IHi€l BAUMOTH

85-89

Binanosinp xapakrepu3sye yMiHH/HAaBHUKH 3aCTOCOBYBATH
3HAHHS B MPAKTUYHIN AISUTBHOCTI, ajie Ma€e TIEBHI
HETOYHOCTI IIPU peaizalii JBOX BUMOT

80-84

Binanosinp xapakrepu3sye yMiHHs/HAaBHYKHU 3aCTOCOBYBATH
3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI MIPU peaizalii TphOX BUMOT

74-79

BiamnoBiap xapakTepusye yMiHHSI/HaBUUKHU 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN ISUTBHOCTI, aJie Ma€ TeBHi
HETOYHOCTI NIPU peaizamii YOTUPbOX BUMOT

70-73

BiamnoBizp XapakTepusye yMiHHSI/HaBUUKH 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN TiSUTBHOCTI TP BUKOHAHHI 3aBIaHb
3a 3pa3KoM

65-69

Bianosiae xapakrepusye yMiHHS/HAaBHYKH 3aCTOCOBYBATH
3HaHHS PH BUKOHAHHI 3aBJIaHb 32 3pa3KoM, aje 3
HETOYHOCTSMU

60-64

piBEeHb YMiHB/HABHYOK HE3a0BITHHHUN

<60

Komynikanis

+ JIOHECEHHS JI0
(axiBIiB 1 HedaxiBIlB
iH(hopMmarii, i71ei,
po0JieM, pillieHb,
BJIACHOT'O JTOCBIYy Ta
apryMeHTanii;

+ 301p, IHTEpIIpeTAaLlis
Ta 3aCTOCYBaHHS
TaHUX;

+ CIIUJIKYBAaHHS 3
npo¢eciiiHUX NUTaHb,
y TOMY 4YHuCIi
1HO3E€MHOIO MOBOIO,
YCHO Ta MHUCbMOBO

BinbHe BonoAiHHS MpoOIeMaTUKOO ramy3i.
3po3yMinicTh BiMoBiAl (HomoBiai). MoBa:
- NPaBUIIbHA;
- YHCTa,;
- ACHa,
- TOYHA;
- JIOT1YHA;
- BHpa3Ha;
- JIaKOHIYHA.
- MOCJIIOBHUM 1 HECYNepeUwIMBUIA PO3BUTOK
JyMKU;
KomyHikartiiina ctpateris:

- HASBHICTH JIOT1YHUX BJIACHUX CY/KEHb;

- JIOpeYHa apryMeHTallii Ta ii BiMOBiIHICTh
B1JICTOIOBAaHUM I10JI0KCHHSIM;

- NpaBUIbHA CTPYKTYpPa BIAMOBIIL
(momoBini);

- MPaBUJILHICTD BIIMOBIIEH HA 3alTUTAHHS;
- JIOpeYHa TEXHIKa BIAMOBIICH Ha
3aIUTaHHS;

- 3/IaTHICTh pOOUTH BUCHOBKH Ta
dbopmyIIOBaTH MPOMO3HUIIT

95-100
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JMeckpuntopu HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKallil, ABTOHOMHOCTI
Ta BiANMoBinaJLHOCTI

IHoka3HukK
OLIIHKH

JlocTaTHe BOJIOAIHHS MPOOJIEMATHKOIO TaTy31 3
HE3HAYHUMH XHOaMHU.

HoctatHs 3p03yMiTICTh BIAMOBII (JOTIOBIII) 3
HE3HAYHUMH XHOaMHU.

JlopedHa KOMyHIKaIliiiHa CTpaTeris 3 He3HAYHUMU
xubamu

90-94

Jo6pe BONOIHHS MPOOJIEMAaTUKOO TaTy31.

Jo6pa 3po3yMUTICTh BiMOBIII (AOIMOBIII) Ta JOPEUYHA
KOMYHIKalliiiHa cTpaTeris (CyMapHO He peai3oBaHO TpU
BHMOTH)

85-89

JoOpe BoiOaiHHS TPOOIEMATHKOIO Tamy3i.

JloOpa 3po3yminicTh BiAMOBiAL (IOMOBI/1) Ta JOpEUHa
KOMYHIKaIliifHa cTpaTeris (CyMapHO He peai3oBaHO
YOTUPU BUMOTH)

80-84

JloOpe BooaiHHS TIPOOIEMaTHKOIO Tay3i.

JloOpa 3po3yMinicTh BiAMOBiAL (IOMOBI/1) Ta JOpeUHa
KOMYHIKaIliifHa cTpaTeris (CyMapHO He pealli3oBaHo 11’ ATh
BHMOT)

74-79

3a/10BIbHE BOJIOIIHHS MPOOIEMaTHKOIO Taly3l.
3a10BiIbHA 3pO3YMUTICTD BiIMOBIAL (JOMOBII) Ta
JIOpe4YHa KOMYHiKalliiiHa cTpaTeris (CyMapHO He
peai30BaHo CiM BUMOT)

70-73

YacTkoBe BOJIOIIHHS MPOOJIEMATUKOIO TaTy31.
3a10BiIbHA 3pO3YMIUTICTD BiIMOBIAL (JOMOBII) Ta
KOMYHIKaIliiiHa cTparterisa 3 xubaMu (CymMapHO He
peani3oBaHo J€B’ATb BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS TPOOJIEMaTHKOIO raly3l.
3a10BiIbHA 3pO3YMUTICTD BiIMOBIAL (OMOBIII) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CyMapHO He
peasizoBaHo 10 Bumor)

60-64

PiBens kOMyHIKaIlil HE3aOBITLHUN

<60

ABTOHOMHICTE Ta BiAIOBIiZAJBHICTD

+ YNPaBIIiHHS
CKJIQIHOIO TEXHIYHOIO
abo npodeciiiHoro
MISIBHICTIO YU
MIPOEKTAMH;

BigMiHHe BOJIOAIHHSI KOMIIETEHITISIMU:

- BHUKOPHCTaHHS MPUHIUIIB Ta METO/I1B OpraHizamii
MISTIBHOCTI KOMaHIH;

- e(exTUBHUI pO3M0/IiJ MOBHOBAXXEHb B CTPYKTYPI
KOMaH/IH;

- MiATPUMKA BPIBHOBaKEHUX CTOCYHKIB 3 YICHAMH
KOMaHI1 (BiJIMTOBIIaJIBHICTh 32 B3a€EMOBITHOCHUHHU);

95-100
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Bumorn 1o 3HaHbL, YMiHb, KOMYHiKkanii, aBToHoMHOcTi | Iloka3sHHK
Jecxpuntopn HPK T’ayBi)IHO’BiL[aJIyLHOCTi , OI[IHKH
+ CIPOMOJKHICTb - CTPECOBUTPUBAIICTS;
HECTH - caMOperyJsIis;
BIINOBIAANBHICT 32 - TpyJOBa aKTUBHICTh B CKCTPEMAIbHUX CUTYAIlIsX;
BUPOOJICHHS Ta - BHCOKHH PIBEHb OCOOMCTOIO CTABJICHHS JI0 CTIPABH;
YXBAJICHHS PIIIEHb Y | - BOJIOJIHHS BCiMa BHJAMH HAaBYQJIBHOI JIiSUTBHOCTI;
HenepenoauyBaHuX - HaJeXHUH piBeHb QyH/IaMEHTAIbHUX 3HAHb;
poGounx Ta/abo - HaJIC)KHUN PIBEHb CPOPMOBAHOCTI
HaBYaJIbHUX 3arajibHOHABYAJILHUX YMiHb 1 HABUYOK
KOHTEKCTax; ViieBHeHE BOJIOAIHHS KOMIIETEHIIIIMU aBTOHOMHOCTI Ta 90-94
+ bopmyBanHs BIAITOBIZAIBHOCTI 3 HE3HAYHUMHU XHOaMHU
CYIKCHbB, 1O Jo6pe BoOIIHHS KOMIIETSHITIIMA aBTOHOMHOCTI Ta 85-89
BPa?.COBYK.)TB . BiJITOBITATLHOCTI (HE peai30BaHO Bl BUMOTH )
COHl@BHla HAayKOBITa | JoGpe BOJIOMIHHS KOMIIETEHI[IIMH aBTOHOMHOCTI Ta 80-84
CTHHHI acleKTH, BIIIIOBIAIbHOCTI (HE peali3oBaHO TPU BUMOTH)
¢ OpraHisalli Ta Jlo6pe BONOAIHHS KOMIIETEHIIIMUA aBTOHOMHOCTI Ta 74-79
KCPIBHHULTBO Bi/IIOBIJaBHOCTI (HE peali3oBaHO YOTHPH BUMOTH)
HpO(beCIHHHM. 3a10BUTbHE BOJIO/IIHHS KOMITETSHIIISIMA ABTOHOMHOCTI Ta 70-73
PO3BUTKOM 0Ci0 Ta BiIIOBiIaILHOCTI (HE PEai3oBaHO I’ ATh BUMOT)
TPy, ) 3a10BlJIbHE BOJIOJIHHSA KOMIIETEHI[IIMA aBTOHOMHOCTI Ta 65-69
¢ 3AaTHICTD BiJIOBIAAILHOCTI (HE peayi30BaHO IIICTh BUMOT)
HPOHOBX(y?’aTH 3a10BlJIbHE BOJIOJIHHSA KOMIIETEHI[IIMA aBTOHOMHOCTI Ta 60-64
HABUAHHA 13 3HATHUM | pi 1 oinansHoOCTi (piBeHs GparMeHTapHuil)
CTYTICHEM aBTOHOMIL PiBeHp aBTOHOMHOCTI Ta BiJAIIOBI1AAILHOCTI <60
He3aI0BIIbHUI

8 IHCTPYMEHTU, OBJIATHAHHS TA ITPOI'PAMHE 3ABE3INEYEHHS

Jlns mpoBeNIeHHsI 3aHATh NMpH 3MillaHii (GopMi HaBUaHHS BUKOPHCTOBYIOTHCS IUCTAHLINHA
mwiarpopma MOODLE, xopmoparuBaa miatdpopma MS Teams, mporpama st oprasizarii
BiJleoKOH(pepeHIiit Zoom. Jlns BUKIagaHHA JEKUiH B ayauTopii BUKOpUcTOBYeThcs HoyTOyk Ta

[IpoexTop.

Takox BUKOpUCTOBYIOThCS TlakeTu MS Excel, Ta onmnaitn pecypcu:

9 PEKOMEHJIOBAHI JUKEPEJIA IH®OOPMA LI

9.1 OcHoBHI

1. Cinaticekuii €.C. Buma maremartuka. U.1, 2: HaBu. mmoci0. / €.C. Cinalicekuii, JI.B. HoBikosa, JI.I.
3acnaBcbka; M-Bo ocBiTH 1 Hayku, Har. ripa. yu-1. — [I.: HI'Y, 2013. — 399 c.

2. Maptunenko M.A., IOpuk LI. Teopis ¢pyHK1iil kommiekcHoi 3MiHHOI. Onepaliiine YUCIeHHS. —
Kwuis: [lim “CnoBo”, 2008. — 296 c.

3 Jleresa B.II., Onemenko JI.M. Onepauiiine uncnenns: npaktukyM. Hapu.moci6. KIII im Irops

CikopchKoTO,

2018.-70c.

9127-7030512054a¢e/content

12

https://ela.kpi.ua/server/api/core/bitstreams/86947154-9f2c-43a7-


https://www.desmos.com/calculator?lang=en
https://www.geogebra.org/3d
https://ela.kpi.ua/server/api/core/bitstreams/86947154-9f2c-43a7-9127-7030512054ae/content
https://ela.kpi.ua/server/api/core/bitstreams/86947154-9f2c-43a7-9127-7030512054ae/content

9.2 lonaTkoBi
1. Ilpaktuky™m 3 Teopii pyHKUINA KOMIUIEKCHOT 3MiHHOT: HaB4. noci6. / JI.I.OBcienko, H.I1.Ynanosa,
JLLIenecr, K.}O.lllenect. — HuinponerpoBebk: HI'Y, 2003. — 75 c.

10 THOOPMAIIMHI PECYPCH

1. https://do.nmu.org.ua/course/view.php?id=187 Buma MatemaThka. AHJIITHYHA T'COMETPIis
(Ynanosa H.I1., ITpuxoasko B.B.) .

2. https://do.nmu.org.ua/course/view.php?id=162 Bumia maremaTrka. [loyaTkn MaTeMaTU4HOTO
anamizy (Ynanosa H.I1., Ilpuxoarko B.B.)

3. https://do.nmu.org.ua/course/view.php?id=3279 Buma wmarematuka. Teopis QyHKIiH
koMruiekcHoi 3MiHHOI (OBcienko JI.I., Ymanosa H.II., [Ipuxonsko B.B., I'aparxka J[.M.)

13


https://do.nmu.org.ua/course/view.php?id=187
https://do.nmu.org.ua/course/view.php?id=162
https://do.nmu.org.ua/course/view.php?id=3279
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