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PoGoua nporpama HaB4abHOT TUCHUIUTIHU «BeTyn 10 HesliHIHOT TUHAMIKI»
st OakanmaBpiB OCBITHRO-TIpodeciiinoi mporpamu «Dizuka» chermianpHOCTI 104

di3uka Ta actponoMis / Hail. TexH. yH-T. «IHIIpOBChKa MOMITEXHIKa», Kad. Pi3UKH.
— .. HTY «/II1», 2025. — 12 c.

Po3pobnmKu:
- ImutpieB Mukuta CepriiioBud — 10KTOp (iocodii, goueHT kadeapu Gizuku;

Po6oua mporpama periiaMmeHTye:

— METY TUCUUILIIHY;

— JTUCLUUIUTIHAPHI ~ pe3yibTaTH HaBYaHHSA, CQOPMOBaHI Ha OCHOBI
TpaHc(opMallii OuiKyBaHHX Pe3yJIbTaTiB HABUaHHS OCBITHBOI MPOTPaMU;

— 0a30B1 JUCIUILIIHY;

— obOcar 1 po3moain 3a (GopmMamMu oprasizaiii OCBITHHOTO MPOIECY Ta
BHJIaMH HaBYAJIbHUX 3aHATH;

— nporpaMy JTUCHUIUTIHA (TEeMaTWYHWHM IUIaH 3a BHUJAMU HaBUYaJbHHUX
3aHSTH);

— QJITOPUTM OLIHIOBaHHS PIBHA JOCSATHEHHS AMCLUILUIIHAPHUX PE3YJIbTATIB
HaBYaHHA (IIKaJM, 3acO0U, MPOLIETyPH Ta KPUTEPIi OLIIHIOBAHHS);

— IHCTPYMEHTH, 00JIaJHAHHS Ta MPOrpaMHe 3a0€31CUECHHS;

— PEKOMEHI0BaH1 Jpxepesna iHhopmallii.

PoGoua mporpama mpusHadeHa JuIs peajizaliii KOMIIETeHTHICHOTO MiIXO0Iy ITijT
Jac IUIaHyBaHHS OCBITHBOTO TMIPOIECY, BUKIAMAHHSA JWCIMIUIIHA, TiATOTOBKA
CTYJIEHTIB O KOHTPOJBHUX 3aXO1B, KOHTPOJIIO MPOBAHKEHHSI OCBITHBOI A1SUIBHOCTI,
BHYTPIIIHBOTO Ta 30BHINIHBOTO KOHTPOJIO 3a0e3MeueHHs SKOCTI BHIIOI OCBITH,
aKpeauTaIlli OCBITHIX MPOTpaM y MeXKax CIEeIiagbHOCTI.

[ToromkeHo pillleHHAM HAyKOBO-METOAWYHOI KoMicii crneuniagbHocTi 104
«®Di3zuka Ta acrponomis» (mpotokoi Ne 3 Big 07.02.2024 p.).
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1 META HABYAJILHOI TUCHUTIJITHA

B ocsitHbO-IpO(eciiiHiii mporpami «®Pizuka» crenianpHocTi 104 @iznka Ta acTpoHOMIs
3MIMCHEHO PO3MOJILT MporpaMHux pe3yibrariB HaBuaHHsa (ITPH) 3a opranizamiiiaumu gopmamu
OCBITHBOTO TIpoOLIECYy. 30Kpema, 10 Aucuuiulind b2 «Beryn no HeniHiHOI TWHAMIKK» BiJIHECEHO
Taki pe3yJabTaTH HaBUaHHS:

[IPH1 | 3HaTH, po3yMiTH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI ITOJIO’KEHHS 3araIbHOI Ta
TEOPETHUYHOI (PI3UKH, 30KpEMa, KJITACHYIHO1, PEJIATHBICTCHKOI Ta KBAHTOBOT MEXaHIKH,
MOJIEKYJISIPHOT (Di3UKH Ta TEPMOIMHAMIKH, €IIeKTPOMarHeTH3MY, XBIUIILOBOI Ta
KBAHTOBOI ONTUKH, (DI3MKK aTOMa Ta aTOMHOTO siIpa JUIsl BCTAHOBJICHHS, aHAJTI3Y,
TIlyMa4yeHHs1, TOSICHEHHS 1 Kiacuikaiii CyTi Ta MEXaHiI3MiB Pi3HOMaHITHHUX
(biI3UYHUX SIBHIIT 1 POLIECIB ISl PO3B'S3yBaHHS CKJIAIHUX CIICIIaTi30BaHUX 33/1a4 Ta
NPAKTHYHUX [IPo0JieM 3 (i3uku Ta/ado acTpoHOMI.

I[IPH5 | 3HaTu OCHOBHI aKTyaJbHi MPOOIEMH Cy4acHOI (i3UKH Ta aCTPOHOMII.

[IPH11 | BmiT ynopsiaKoByBaTH, TIYMAa4UTH Ta y3arajJbHIOBATH OJIEP)KaHI HAYKOBI Ta MPaKTHUYHI
pEe3yJIbTaTh, POOMTH BUCHOBKH.

[IPH22 | Po3ymiTi 3Ha4yeHHs (I3UYHUX JOCTIDKEHb i 3a0e3MeYeHHS] CTaloro PO3BHUTKY
CyCH1IbCTBA.

[TPH23 | Po3ymiTH icTOpito Ta 3aKOHOMIPHOCTI PO3BUTKY (Pi3UKH Ta aCTPOHOMIi.

[IPH24 | Po3ymiTi Mmicue (i3MKH Ta acTpoHOMIi y 3arajipHiii cHcTeMi 3HaHb NPO TPUPOAY 1
CYCHUIBCTBO Ta Y PO3BUTKY CYyCHIBCTBA, TEXHIKH 1 TEXHOJIOTIH.

Meta mucumniuting — popmMyBaHHs y 3100yBayiB KOMIIETEHTHOCTEH, HABUYOK Ta
3HaHb B Taily3l (Qi3uku 1010 PyHIaMEHTaIbHUX MOHSTH, 3aKOHIB 1 METOJIB Teopii
KaliOpyBaJIbHUX TMOJIB, IO 3a0e3neuye iM edeKTUBHE ONaHyBaHHS CIEIIaIbHUX
JTUCITUTUTIH 1 TIOJIaJIBITY MOMJIMBICTh BUKOPUCTAHHS (DI3UYHUX MPUHITUIIIB Y HAYKOBIN
poOOTI Ta OCBOEHH1 AUCIUILTIH criemiaibHOCTI 104 di3uka Ta acTpOHOMISL.

Peanizariss Mmetn Bumarae tpancdopmailii mporpaMHUX pe3yJIbTaTiB HaBYaHHS B
JTUCLUUIUTIHAPHI Ta aJeKBaTHUM BIAOIp 3MICTY HaBYaJIbHOI JUCIMIUIIHU 34 UM

KpUTEPIEM.
2 OUIKYBAHI JNCHUIIJIIHAPHI PE3YJBbTATHU HABYAHHSI
Hudp JAucnuniinapui pesyastatu Hapuyanus (JPH)
IOPH | mmdp APH 3MicT
I1PO7 | ITP07.1-b2 aHaJi3yBaTH pe3yJIbTaTH CIIOCTEPEKEHb Ta EKCIIEPUMEHTIB 3a JIOTIOMOT 00
OCHOBHHMX 3aKOHIB (D13MKH, 3aCTOCOBYBATH (Di3MUHI NMpHIIaaH
IT1P07.2-b2 aHaJi3yBaTH (Di3MYHI MEXaHI3MH, 110 € CYyTTEBUMHM IPH PO3IJISLII IPOLIECIB

B CJIEKTPOCHEPTETUIHOMY, CIIEKTPOTEXHIYHOMY Ta €JIEKTPOMEXaHITHOMY
00J1aIHaHH1, BIAMOBITHUX KOMIUIEKCAX 1 CHCTEMax

[1P07.3-b2 ¢bopMyBaHHS 3110HOCTEH 1O y3arajJlbHEHb, AaHaNli3y, CHPUHHATTA
iHpopMallii, TOCTAHOBKM HAYKOBO{ 3ajJ1aui Ta BUOOPY IIIAXY i1 po3B’A3KY

I1P08 | ITP08.1-b2 dbopmymoBaTi  Qi3uyHI 1Aei, po3B’SA3yBaTH 3a7aul, POOUTH OLIHKU
BEJIMYMH, OTNlepyBaTH (iI3MYHUMHU MOJEIISAMH i YCBIIOMIIIOBATH TpaHMIIL iX
3aCTOCYBaHb

[1P08.2-b2 3aCTOCOBYBATH 3HAaHHS OCHOBHMX (DYHJAMEHTAJIbHUX 3aKOHIB KJIACHYHOI
Ta Cy4acHOi (DI3UKH JJisl BUPIIIEHHS JIEKTPOTEXHIYHHX 3324

[1P08.3-b2 MPaBUIBHO BiATBOpIOBAaTH (i3MyHiI i€l Ta KOPEKTHO 3aCTOCOBYBATH
MIPUHLIMIIN Ta 3aKOHM (DI3UKHU JIJIS aHAJI3y 1 CHHTE3Y eJIeKTPOMEXaHIuHUX
Ta €JIEKTPOCHEPreTUYHUX CUCTEM 13 3aIaHUMH [TOKa3HUKAMHU




3 BA3OBI JUCLUATIIITHA

JlucuuiiiHa BUKJIQIA€ThCS Y IIOCTOMY CEMECTpl BIAMOBITHO A0 HAaBYAIBHOTO
IUIaHy, TOMY JOAATKOBHX BHMOTI 10 O0a30BHX JAUCHUIUTIH HE BCTAHOBIIOETHCS.
MixaucuuruIiHapHi 3B’ SI3KM: BUBYEHHS KypCy I'PYHTYIOTHCSl HA 3HAHHSAX, OTPUMaHUX
3 MOMEPeIHhO BUBYCHHUX TUCIUILIIH Y TEPIIOMY, JPYTOMY, TPETHOMY Ta YETBEPTOMY
CEeMEeCTpax.

Jlyis omaHyBaHHS TUCHUILTIHOWO «BceTym 10 HemiHINHOI AuHaMikum» B 00’€Mi HaBeIeHOT
pob6oyoi mporpamu 3700yBad IMOBHHEH BMITH BHKOHYBaTH apu(pMETHYHI dii HaJ YHCIaMH,
MIEPETBOPIOBATH CTENEHI Ta KOPEHi, pO3B’s3yBaTH JiHIMHI Ta KBaJpaTHI anreOpaidHi piBHSIHHS.
Bonoziti eneMeHTapHHUMHU 3HAHHSMH TIPO BEKTOPH, 3HAHHSAMH TE€OMETpii Ta TPUTOHOMETPii y
MeXax IIKUIBHOTO Kypcy. Maru ysABICHHS IpPO OCHOBHI MOHATTA AM(EpeHIiaJbHOTO Ta
IHTETpaJbHOrO YHMCIICHHS. PO3yMiTH TPUHIMIM KIACHMYHOI MEXaHIKH, 30Kpema (opmaizMu
Jlarpanxa i 'aminbrona.

4 OBCAT 1 PO3IOALI 3A ®OPMAMMU OPI'AHI3AIII OCBITHHOI'O
HPOLECY TA BUIJAMU HABYHAJIBHUX 3AHATDH

Po3noaia 3a gopmamu HaBYAHHS, 200UHU
Bun JIeHHA BevipHs 3204HA
HABYAILHUX | Obcsr | ayuTopHi camocTiiiHa ayAuTOopHi camocriiua| O0CAT | aym- canocs
3aAHATH 3aHATTA 3aHATTSA TOPHI1 TiMHA
pobora pobora 3aHATTS | poboTa
JICKIIHI 174 67 107 - - 145 14 131
MPaKTHYHI - - - - - 125 12 113
nmabopaTopHi 96 37 59 - - - - -
CeMiHapH - - - - - - - -
PA3OM 270 104 166 - - 270 26 244

5 HPOI'PAMA JIUCHUIIJITHU 3A BUJAMU HABYAJIBHUX 3AHATDH

O0csar
HIndppu CKJIAI0BHX
BI/II[I/I Ta TEMaTHUKa HaBYaJIbHUX 3aHATH
JAPH (ychoro/ayn.),
TOJIMHU

JIEKII

1 PiBusinns I'aminbrona. ®a3oBuii npocrip. BusHayeHHs
JAeTePMIHOBAHOI'0 Xa0Cy

1.1. Pipasans ["aminbpToHa 1S pa30BUX 3MIHHHX

1.2. ®a3oBuii npocTip Ta pa3oBuil MOTIK

1.3. JlerepminoBanuii xaoc. [Ipukiaayu XaOTHYHUX CUCTEM

2 Interpayu pyxy. Teopema Ilyankape-JliyBiis
2.1. Interpanu pyxy

2.2. Teopema Ilyankape-JliyBisis

2.3. IaBapianTu Ilyankape

3. CucTeMH 1110 MaKOTh 03HAKH /IeTEPMiHOBAHOI0 Xa0Cy

3.1 Potarop Ha sikuii gi€ cuia TepTs

3.2. JIuckpeTH1 IepeTBOPEHHS 0 MAIOTh 03HAKH JIETEPMIHOBAHOTO
xaocy




Oocoar

Hiudpnu CKJIAIOBUX
BI/II[I/I Ta TEMaTHUKa HaBYaJIbHUX 3aHATH
JIAPH (ycboro/ayn.),
TOJIMHU

3.3. Iloka3uuk JIssmyHoBa /i AMCKPETHUX BiIOOPAKEHb
3.4. EHTponis TUCKPETHOTO BiJIOOpaKEHHS

4. KanoHi4Hi neperBopeHHsi. 3MiHHI AifA-KyT
4.1. KaHOHIYHI TEPETBOPECHHS
4.2. 3MiHHI Jis-KyT

5. InBapiantni Topu. Teopema Kosimoroposa-ApHosnaa-Mo3sepa
5.1. 3agava nmpo CTiiKicTh TpaekTopid pyxy Tl y COHSYHIN cucTeMi
5.2. IuBapiaHTHI TOpH

5.3. Teopis 30ypeHsb y KilacuuHiid MexaHili. Maji 3HaMeHHUKHU y
4jIeHaX psAIiB Teopii 30ypeHb

5.4. Binbin Ta MeHII ipparmioHanbHi ynciaa. Haibinemn ippamionaasHe
YHCII0

5.5. Teopema Konmoroposa-ApHousbaa-Moszepa (KAM)

6. IlpukJjaau BukoHaHHs TeopeMu KAM y MmexaHiYHUX cHCTeMax
6.1 OgHOBUMIpHA MEXaHIYHA CHCTEMA

6.2 IToaBiiiHMI1 MasTHUK

6.3 Criiiki Ta HecTiliKi (a30Bi TPAEKTOPIi AT MEXaHIYHUX CHCTEM
pi3HO1 pO3MIPHOCTI

6.4 Teopema Ilyankape-bipkroda

ITPAKTUYHI SAHATTA

1. Iarerpamm pyxy y 3amadax JABOX 1 TPbOX TUI, IO B3AEMOJIIOTH
rpaBiTaIliiHAM TTOJIEM

2. Amnami3 CTIHKOCTI PI3HHUX JUCKPETHUX BiJI0OpakeHb. AHami3
CTIMKOCTI raMiJIbTOHOBOI CUCTEMH

3. 3MiHHI Jif-KyT A7 OJHOBHUMIPHOTO T'apMOHIYHOTO OCLMJIATOpA.
3MiHHI AiS-KYT JJis HOJIBINHOTO MasiTHUKA

PA3OM

6 OMIHIOBAHHS PE3YJIBTATIB HABYUAHHS
CepTudikaliis TOCSITHEHb CTYJEHTIB 3/IIHCHIOETHCS 3a JOIOMOTOK MPO30PHUX MPOLEAYp, 110
IPYHTYIOTbCSI Ha OO’€KTMBHHUX KpHTepisx BiamoBigHo 10 IlomoxxenHs yHiBepcutery «lIpo
OLIIHIOBAHHS pe3yJIbTaTiB HaBUaHHS 3100yBayiB BUILOT OCBITHY.
JlocAarHyTH piBEHb KOMIIETEHTHOCTEW BIJIHOCHO OYiKYBaHUX, IO 11eHTU(IKOBAHUHN Mif yac
KOHTPOJIbHMX 3aX0/IiB, BIOOpaXKae pealbHUM pe3ysibTaT HaBYaHHS CTYJIEHTa 3a IUCLUILIIHOO.

6.1 xann

OriHOBaHHS HaBYAJIBHUX JNOCSATHEHb CTyneHTIiB HTY «/II1» 3aiiicHIOEThCS 32 peHTHHTOBOIO
(100-6anpHO0O) Ta iHCTUTYLIHHOK MmiKamamu. OcTaHHsS HeoOximHa (3a o(dilidHOI BiICYTHICTO
HAI[IOHAJILHOT IIKAJIN) JUISI KOHBEpTAIlil (MIepeBeICHHS) OIIIHOK MOOITbHUX CTYICHTIB.

IHIkanu ouinrweannsa nasuanvhux oocaznensv cmyoenmie HTY «/[ID»

PeiiTuHroBa IncTuTyniiina
90...100 Biaminuo / Excellent
74...89 no6pe / Good
60...73 3a10BUIbHO / Satisfactory

0...59 He3anosiabHO / Fail




Kpenutn HaBUanpHOi MUCHUIUTIHM 3apaxoBYIOThCS, SKIIO CTYACHT OTPUMAB IiJICYMKOBY
ominky He MeHme 60-tu OamiB. Hrbkya OIliHKa BBaXKAETHCS aKaJACMIYHOK 3a00proBaHICTIO, IO
nigssrae JikBiganii BianosigHo 1o [onoxxeHHs mpo opranizaiito ocBiTHbOro npouecy HTY «/II1».

6.2 3aco0u Ta mpoueaypu

3micT 3ac00iB AIarHOCTUKU CIPSIMOBAHO Ha KOHTPOJb PiBHS C(OPMOBAHOCTI 3HaHb, YMiHb,
KOMYHIKaIlii, aBTOHOMHOCTI Ta BIAMOBIAAJIBHOCTI cTyaeHTa 3a BuMoramu HPK nmo 6-ro
KBaJiQiKalifHOro piBHA TMiJ dYac JEMOHCTpalii perIaMeHTOBAaHUX pOOOYOI0 IMPOrPaMoro
pe3y/IbTaTiB HaBYAHHS.

CTyleHT Ha KOHTPOJBHUX 3aX0JIaX MAa€ BUKOHYBATH 3aBIAaHHS, OPIEHTOBAaHI BHKJIIOYHO HA
JEMOHCTPAIIII0 JUCITUIUTIHAPHUX PE3YIbTaTiB HaBUaHHS (PO3ai 2).

3aco0u MiarHOCTUKH, 10 HAJIAIOTHCS CTYIEHTaM Ha KOHTPOJBHUX 3aX0/axX y BUTJISAI 3aBJlaHb
JUIS TIOTOYHOT'O Ta IMiJICYMKOBOI'O KOHTPOJIIO, (OPMYIOTHCS IUISXOM KOHKPETH3aIlii BUXIIHUX
JaHUX Ta CIIOCO0y IEMOHCTpAIlil JUCIUIUTIHAPHUX PE3YJIbTATIB HABYaAHHS.

3acobu A1arHOCTUKH (KOHTPOJBHI 3aBAAaHHS) JUISl MOTOYHOI'O Ta MiJICYMKOBOTO KOHTPOJIO
JUCIUILTIHU 3aTBEPIKYIOTHCS Kadeaporo.

Bunu 3aco6iB JiarHOCTHKU Ta MPOIEAYpP OLIHIOBAHHS JJsi MOTOYHOTO Ta MiJCYMKOBOTO
KOHTPOJIIO TUCIUIUTIHY [TOIaHO HIDKYE.

3acobu diaznocmuku ma npoyeodypu ouiHO6aAHHA

INOTOYHHI KOHTPOJIb HIJICYMKOBHUI KOHTPO.Ib
HABHAIBHE, . ¢ o6u JIarHOCTUKH npoueaypu . 3acoou npouesypu
3aHATTA AiarHOCTHKH
TeKIIiT KOHTPOJIbHI 3aBJIaHHS | BAKOHAHHSI 3aBJIaHHS BU3HAYCHHS
332 KOXKHOIO TEMOIO | TTiJT Yac JISKITii CEPEIHBO3BAKEHOTO PE3yIbTATY
J1abOpaTopHi [[IepeBipKa Ta 3aXUCT | BAKOHAHHS KOMIUICGKCHA | [TOTOYHUX KOHTPOJIIB;

nabopaTopHUX poOiT | KOHTPOJIbHA
po6ota (KKP) | Bukonanns KKP mix gac
eK3aMeHy 3a OaKaHHIM
CTYyJIeHTa

[Tin yac MOTOYHOTO KOHTPOJIIO JISKI[IMHI 3aHATTS OLIHIOIOTHCS IUISXOM BH3HAYEHHS SKOCTI
BUKOHAHHSI KOHTPOJIbHUX KOHKPETH30BaHUX 3aBlaHb. JIabopaTopHi 3aHSATTS OLIHIOIOTHCS SIKICTIO
BUKOHAHHS EKCIEPUMEHTY, 3HAHHSIM TEOPETUYHOI YaCTUHH POOOTH, CTYNEHEM CaMOCTIIHOCTI
BUKOHAHHS €KCIIEPUMEHTY, SIKICTIO BiJIMOBi/Il HA KOHTPOJIbHI 3alTUTaHHS.

SKI1110 3MICT IEBHOTO BUAY 3aHATH MIAMOPSIKOBAHO JIEKUIBKOM CKJIQJJOBUM, TO 1HTErpajbHE
3HAYEHHS OI[IHKYA MOYK€ BU3HAYATHUCS 3 YPaxXyBaHHSIM BaroBHX KO€(]iIi€HTIB, 110 BCTAHOBIIOIOTHCS
BUKJIaJaueM.

3a HasgBHOCTI PIBHS pPe3yJIbTaTiB MOTOYHUX KOHTPOJIIB 3 YCiX BHJIIB HABUAIBHUX 3aHSATH HE
MeH1ie 60 6aiB, MiICyMKOBUN KOHTPOJIb 3JIHCHIOETHCS 0€3 y4acTi CTy/A€HTa UISIXOM BU3HAUEHHS
CepeIHbO3BAKEHOT'O 3HAUYEHHS TTOTOUYHUX OI[IHOK.

Hezanexxno Bij pe3ysibTaTiB MOTOYHOTO KOHTPOJIO KOXKEH CTYACHT ITJI 4ac €K3aMeHy Mae
npaBo BukoHyBaTH KKP, sika MICTUTH 3aBHaHHS, [0 OXOIUIIOIOTH KIIOYOBI JAUCHUIUIIIHAPHI
pe3yabTaTH HaBYaHHS.

Kinbkicth koHKpeTH3oBaHux 3aBaaHb KKP moBMHHA BiAMOBiIaTH BiJBEJEHOMY Yacy Ha
BukoHaHHs. KinbkicTs BapianTiB KKP mae 3a6e3neunTy iHauBIIyami3aliiro 3aB1aHHs.

3HaueHHs omiHku 3a BukoHaHHS KKP BuU3HauaeThCs cepeqHBOIO OIIHKOK CKIAJOBHX
(KOHKpETHU30BaHMUX 3aBJaHb) 1 € OCTATOUHUM.

IaTerpansHe 3HaueHHs omiHKU BUKOHaHHS KKP Moxe BU3HadaTuCs 3 ypaXyBaHHSM BaroBUX
KOe(ILI€HTIB, 1[0 BCTAHOBIIOETHCSA Kadeaporo uis KOXKHOI CKJIaJOBOi ONMUCY KBaji(ikaliifHOro
piBus HPK.



6.3 KpuTepii

PeanbHi pe3ynbraTu HaBYaHHSA CTYJACHTa 1ACHTU(IKYIOTbCS Ta BUMIPIOIOTBCS BIAHOCHO
OYiKyBaHHUX ITiJi Yac KOHTPOJIBHUX 3aXOJiB 332 JONOMOTOI0 KPHUTEpIiiB, IO OMHMCYIOTh Mii CTyneHTa
JUISL IEMOHCTpALlii JOCATHEHHS Pe3y/bTaTiB HaBYaHHS.

JInst O1iHIOBAaHHSI BUKOHAHHS KOHTPOJBHUX 3aBIaHb IT1J] 4ac MOTOYHOTO KOHTPOJIIO JICKIIIHHUX
1 TpPaKkTUYHUX 3aHATH B SKOCTI KPHUTEPII0 BUKOPHCTOBYETHCS KOEQIIIEHT 3aCBOEHHS, IO
aBTOMATHYHO JIANTY€ MOKa3HUK OLIHKHU JI0 PEHTHHIOBOI IIIKAJIH:

Oi =100 a/m,

7€ @ — YKHCJIO NMPaBWIBHUX BIAMOBIZACH a00 BHKOHAHUX CYTTEBHX OIEpAIliil BIAMOBIIHO 10
€TaJIOHY pillIeHHs; M — 3arajbHa KiJIbKICTh 3alUTaHb a00 CYTTEBUX OMEpaIliil eTaloHYy.

[HaMBigyanbHI 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIbHI POOOTH OIIHIOIOTHCS E€KCIIEPTHO 3a
JIOTIOMOTO0 KPUTEPIiB, IO XapaKTePU3yIOTh CIIBBIJHOIICHHS BUMOT IO PiBHSI KOMIETEHTHOCTEH i
MMOKA3HHUKIB OILIHKH 32 PEHTHHIOBOXO IIKAJIOKO.

3MicT KpHUTEPIiB CHHPAETHCS HAa KOMIIETEHTHICTHI XapakTtepucTuku, Bu3HaueHi HPK s

0akajgaBpChKOTO PiBHS BUIOI OCBITH (ITOJAaHO HIIKYE).
3azaibHi Kpumepii 00CAZHEHHA Pe3VibmMamic Haeuanns 01 6-20

Keanigixauinunoz2o piensa 3a HPK

Onuc . . Iloxa3Huk
‘v .., Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIlii, )
KBaJidikaniiiHoro . . .. OLIHKH
piBHs BiaAnoBizanbHoCTI i aBTOHOMII
3nannsa
+ KOHIIETITyaJIbHI Binnosinge BigMiHHA — IpaBUIIbHA, OOTPYHTOBAHA, 95-100
HAYKOBI Ta MPaKTHYHI | OCMHUCIIEHA. XapaKTepHU3ye HASBHICTh:
3HAHHS, KPUTHYHE - KOHIICNITyaJbHHUX 3HAHb,
OCMHCJICHHS TEOPIH, - BHCOKOT'O CTYIIEHIO BOJIOAIHHS CTAHOM IMUTAHHS;
NPUHINIIB, MCTOMIB 1 | - KPUTUYHOTO OCMUCIICHHSI OCHOBHUX T€OPii, MPUHIIMIIIB,
TOHATH Y cepi METOJIB 1 MOHATh Y HaBYaHHI Ta npodeciiiHiil TiSIbHOCTI
npogeciiHoi BinmoBigs MicTUTh HerpyOi MOMIIIKH a00 OTHCKU 90-94
JisUTBHOCTI Ta/ab0 Biamosiap npaBuibHa, ajge Mae TeBHI HETOYHOCTI 85-89
HaBHaHHA Bianosiaes npaBuiibHa, aje Ma€e NeBHI HETOYHOCTI i 80-84
HEJIOCTaTHHO OOTPYHTOBaHA
BinnoBigs mpaBuipHa, ane Ma€ MeBHI HETOYHOCTI, 74-79
HEJ0CTaTHLO OOTPYHTOBAHA Ta OCMHCIICHA
Binnosine ¢pparmenTapHa 70-73
BinnoBizie 1€MOHCTPY€E HEUITKI YSIBJIEHHS CTyI€HTa PO 65-69
00'eKT BUBUEHHS
PiBeHb 3HaHb MiIHIMAIBLHO 3a10BIILHUN 60-64
PiBeHb 3HAHBL HE3aMOBIIILHUN <60
Yminna/nasuuxu
+ TIOTTIHOJICHI BinnoBine xapakrepusye yMiHHS: 95-100
KOTHITUBHI Ta - BUSBIISTH IPOOIEMH;
IPaKkTUYHI - (opmymroBaTH TinoTe3u;
YMIHHSI/HABIUKH, - po3B'A3yBaTU MPOOJIEMU;
MaﬁCTepEiCTB Ta - o0upaTH a/ieKBaTHI METO/IM Ta IHCTPYMEHTAJIbH1 3ac00u;
IHHOBALIMHICTD Ha - 30MpaTH Ta JOTIYHO ¥ 3p03yMLI0 IHTEpIPETYBaTH
PiBHI, HEOOX1THOMY indopmariro;
JUIA PO3B’A3aHHS - BHKOPHWCTOBYBATH IHHOBAIIIIHI MMiIXOIU 10 PO3B’I3aHHS
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Onuc . R IHoxka3Huk
creen Bumoru 10 3HaHb, YMiHb/HABHY0K, KOMYHiKaIlii, .
kBajidikaniiinoro . . .. OI[iHKH
. BilNOBiZaIbHOCTI i aBTOHOMIT
piBHSI
CKJIaTHUX 3aBJaHHS
creriajgizoBaHuX BianoBine xapakrepusye yMiHHSI/HABHUKH 3aCTOCOBYBATH 90-94
3a7a4 1 MpaKTHYHUX 3HaHHS B PAKTUYHIN TiSUIBHOCTI 3 HErpyOHMH OMUJIKAMU
pobiiem y cdepi BianoBiaes xapakrepusye yMiHHSI/HABHUKH 3aCTOCOBYBATH 85-89
npodeciiinoi 3HaHHS B MIPAKTUYHIN JiSTILHOCTI, ajle Ma€ TEBHI
TisUTBHOCTI 200 HETOYHOCTI IIpHU peasti3alii oHiel BUMoOru
HaBYaHHS BianoBine xapakrepusye yMiHHSI/HABHUKH 3aCTOCOBYBAaTH 80-84
3HaHHS B MPAKTHYHIHN TiSUIBHOCTI, ajle Ma€ MEeBHi
HETOYHOCTI IPH peaizallii 1BOX BUMOT
BianoBiae xapakrepusye yMiHHSI/HABHUKH 3aCTOCOBYBAaTH 74-79
3HaHHS B MPAKTHYHIHN TiSUTBHOCTI, aJle Ma€ TEeBHi
HETOYHOCTI IMPH peastizallii Tph0X BUMOT
Binmogiape xapakrepu3sye yMiHHS/HaBUUKH 3aCTOCOBYBATH 70-73
3HaHHS B IPAKTUYHIN JiSIbHOCTI, ajle Ma€e TEBHI
HETOYHOCTI MPH peajtizallii Y0TUPHOX BUMOT
Binmoiap xapakrepu3sye yMiHHS/HaBUUKH 3aCTOCOBYBATH 65-69
3HaHHS B MIPAKTUYHIN TisSUIbHOCTI MPU BUKOHAHHI 3aB/IaHb
3a 3pa3KkoM
Binmogiap xapakrepu3sye yMiHHs/HaBHUKH 3aCTOCOBYBATH 60-64
3HaHHS MPH BUKOHAHHI 3aBJIaHb 32 3pa3KkoM, aje 3
HETOYHOCTSIMH
piBEHb yMiHb/HABUYOK HE3aI0BIIHHHIMA <60
Komynikayin
+ JIOHECEHHS JI0 BinbHe BooiHHSA Mpo0IeMaTHKOO ramysi. 95-100
¢axiBiiB 1 HedaxiBIiB | 3pO3yMUTICTh BIAMOBiI (H0omoBiai). MoBa:
iHpopMmarii, i1en, - NpaBUIIBHA;
npo0ieM, pillieHb, - yycra;
BJIACHOTO JOCBITY Ta - sicHa;
apryMeHTauii; - TOuYHa;
+ 30ip, iHTEpIIpeTaLlis e
p, HTEPIPETaLia | . oriugga;
Ta 3aCTOCYBaHHS - BHpasHa;
JIaHUX; .
) - JIaKOHIYHA.
+ CIIJIKYBaHHA 3 o .
7 KomyHikamiiiHa cTpaTeris:
npodeciiHuX MUTaHb, . . . .
. - TMIOCJIIIOBHUH 1 HECYTIePEWINBHIA PO3BUTOK JTyMKH;
y TOMY YHCIi . .
X - HAasBHICTb JIOTIYHHUX BJIACHUX CY/KCHB;
1HO3eMHOIO MOBOIO, . C
- JIOpedYHa apryMeHTaIlii Ta i BiAMOBiIHICTh
YCHO Ta IMCHMOBO _HoP pry 1 JUTOBI
BiJICTOIOBAaHUM ITOJIO’KEHHSIM;
- TpaBUJIbHA CTPYKTYpa BIAMOBI/I (OMOBII);
- MPaBWIBHICTH BIAMOBIJECH HA 3aIUTAHHS;
- JIOpeYHa TeXHiKa BiJMOBi/Iel Ha 3aITUTaHHS,
- 3JIaTHICTh POOUTH BUCHOBKH Ta ()OPMYJIIOBATH
MIPOTO3UIIIT
JlocTaTHe BOJOAIHHA MPOOIEMaTHKOO rarys3i 3 90-94

HE3HAYHUMH X1OaMu.
JlocTaTHs 3pO3yMLTICTh BIAMOBIII (IOTOBI/I) 3




Onuc
kBaJjidikaniiiHoro
piBH#A

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIKaIii,
BiAnoOBigaabHOCTI 1 aBTOHOMI]

IMoxka3zHuk
OLIHKHU

HE3HAYHUMH XHUOAMH.
JlopeuHa KoMyHiKalliiiHa CTpaTeris 3 He3HaYHUMHU XHOaMH

JloOpe BooaiHHS MPOOIEMATHKOO TaTy3i.

Jlo6pa 3po3yMilicTh BiMOBiAL (JOMOBII) Ta JOpeUHa
KOMYHIKaIliiHa cTpaTeris (CyMapHO HE peai30BaHO TPU
BHMOTH)

85-89

JloOpe BoJIOIHHS MPOOJIEMaTHKOO TaTy31.

Jlo6pa 3po3yMilicTh BiIMOBiAL (OMOBII) Ta JOpeUHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO HE peai3oBaHO
YOTHPU BUMOTH)

80-84

JloOpe BooAiHHS POOIEMaTHKOO TaTy3i.

JloGpa 3po3yMinicTh BiMOBiAL (JOMOBI/1) Ta JOpEUHA
KOMYHiKalliiiHa cTpaTeris (CyMapHO He peaii30BaHo I STh
BHUMOT)

74-79

3a10B1IbHE BOJIOIIHHS MPOOIEMATHKOIO TaTy3i.
3a0BiTbHA 3pO3yMUTICTh BIJNOBII (JOMOBi/I) Ta JOpEeYHA
KOMYHiKalliiiHa cTpaTeris (CyMapHO He peai3oBaHo CiM
BHMOT)

70-73

YacTkoBe BOJIOAIHHS MPOOJIEMATHKOO TaTy3i.
3a0BiIbHA 3p03yMLUITICTh BIAOBIAL (IOMOBIII) Ta
KOMYHIKalliifHa cTpareris 3 xubamu (CyMapHO HE
pearizoBaHoO J1eB’SITh BUMOT)

65-69

@dparMeHTapHe BOJIOAIHHS MPOOIEMaTHKOIO Trarys3i.
3a/i0BIbHA 3PO3YMUTICTD BIIMOBIAL (JOMOBIII) Ta
KOMYHiKalllifHa CTpaTeris 3 Xxubamu (CyMapHO He
peaiizoBaHo 10 Bumor)

60-64

PiBenb koMyHIKaIlil HE33aJOBITLHUN

<60

Bionogioanonicme i aemornomin

+ YIIpaBJIIHHS
CKJIaTHOO TEXHIYHOIO
abo npodeciiiHoo
MISUTBHICTIO 94U
MIPOEKTaMH;

+ CIIPOMOXHICTb
HECTHU
BIMOB1AAJIBHICTE 3a
BUPOOJICHHS Ta
YXBaJIGHHS PILIEHb Yy
HenependavyBaHUX
pobounx Ta/abo
HaBYAJIbHHUX
KOHTEKCTax;

+ (opmyBaHHS
CY/DKEHB, 110
BPaxoOBYIOTh
collianbHi, HAYKOBI Ta

BiaminHe BOJIOIIHHS KOMITIETCHIIISIMA MEHEKMEHTY
0COOUCTOCTI, OPIEHTOBAHUX Ha:

1) ynpaBiiHHS KOMIUIEKCHUMH MPOSKTaMH, 110
nependayae:

- JIOCHITHUIIBKHUI XapakTep HaBYaIbHOI isSIbHOCTI,
M03HaueHa BMIHHAM CaMOCTIHHO OLIIHIOBATH Pi3HOMAaHITHI
JKUTTEBI CUTYaIlli, IBUINA, (DaKTH, BUSIBIISATH 1 BIJICTOIOBATH
0COOHCTY TO3HIIIIO;

- 3JIaTHICTH 10 pOOOTH B KOMAaH/II;

- KOHTPOJb BIACHUX JIiH;

2) BIAMOBIAATIBHICTD 32 IPUHHSTTS PIllICHb B
Hernepe0adyBaHNX YMOBAX, IO BKITFOYAE:

- OOrpyHTYBaHHS BJIACHHX PIillIEHb MOJOKEHHIMU
HOPMAaTUBHOT 0a3W rary3eBoro Ta JIep>KaBHOTO PiBHIB;

- CaMOCTIMHICTB Iij] YaC BUKOHAHHS ITOCTaBICHUX
3aBJIaHb;

- 1HIIIaTUBY B OOrOBOPEHHI Mpo0IeM;

- BIJNOBIJAJLHICTH 32 B3a€MOBIIHOCHUHU,

95-100
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Onuc . . IMoxka3zHuk
C. . Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIKaIii, .
KBaJiikaniliHoro OLIHKHU

. BignmoBigaabHOCTI i aBTOHOMII
piBHS

€TUYHI aCIIeKTH; 3) BiINOBIAaNbHICTH 32 POdECiitHUI PO3BUTOK OKPEMHX
+ Oprasizaris Ta oci6 Tta/abo rpyn oci0, mo nepeadayae:

KEPIBHUIITBO - BUKOPUCTaHHA MPOQECiiHO-OpPIEHTOBHUX HABUYOK;
npogeciiiHum - BHUKOPHUCTAHHS JI0Ka3iB 13 CAMOCTIHHOIO 1 MPaBUILHOIO
PO3BHUTKOM 0¢i0 Ta apryMeHTaIli€10;

rpyi; - BOJIOIIHHS BCiMa BHAAMH HaBYaIbLHOI JiSIIBHOCTI,

+ 31aTHICTbH 4) 37aTHICTH JI0 MOIAJIBIIOT0 HABYAHHS 3 BUCOKUM PiBHEM
HPOHOBX(YFaTH aBTOHOMHOCTI, III0 TIepe10avac:

HaBTAHHA 13 SHATHAM | - cryminp BOTOMIHHA ()yHIaMEHTAIbHIMH 3HAHHAMU;
CTYIICHCM aBTOHOMII - CaMOCTIHHICTh OLIHHHUX Cy/’KEHb;

- BHCOKHI piBEHb C(hOPMOBAHOCTI 3arajbHOHABYAIBHHUX
yMiHb 1 HABHYOK;

- CaMOCTIIHMIA TIOUIYK Ta aHali3 JpKepen iHpopmarii

YrieBHEHE BOJIOIIHHS KOMIIETCHITIIMU MCHEKMECHTY 90-94
0COOHMCTOCTI (HE peasi3oBaHO JIBi BUMOTH)

JloOpe BOJOAIHHS KOMIETEHIISIMH MEHE/DKMEHTY 85-89
0coOUCTOCTI (HE peati3oBaHO TPU BUMOTH)

JloGpe BOOAIHHS KOMIETEHILISIMA MEHEKMEHTY 80-84
0co0UCTOCTI (HE peanizoBaHO YOTHPH BHMOTH)

JloGpe BOOAIHHS KOMIETEHILISIMA MEHEKMEHTY 74-79
0COOHCTOCTI (HE peaizoBaHo MIiCThH BUMOT)

3a10B1IbHE BOJIOIHHS KOMIIETCHILIIMA MEHEKMEHTY 70-73
0cOOUCTOCTI (HE peai3oBaHO CiM BUMOT)

3a10BUIbHE BOJIOAIHHS KOMIIETEHIIISIMU MEHEHKMEHTY 65-69
0cOo0UCTOCTI (HE peali3oBaHO BiCIM BUMOT)

PiBeHb BIAMOBIAATBHOCTI 1 aBTOHOMIT (pparmMeHTapHUIA 60-64

PiBeHb BiAMOBIiAAIbHOCTI 1 aBTOHOMIT HE3aJ0BIILHUNA <60

7/ THCTPYMEHTH, OBJIAJJHAHHSA TA IPOI'PAMHE 3ABE3INEYEHHSA

BukopucroByeTbcs MynbTHUMEiiHE 00MaJHaHHA Ta JIUCTaHLiHA miuatgopma Microsoft
Teams.
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POBOYA ITPOI'PAMA HABYAJILHOT JUCIATIJIIHU

«BceTyn 1o HenmHINHOT TUHAMIKWY 17151 OaKajgaBpiB OCBITHBO-TIPO(dECiitHOT mporpamMu
«®Dizukay 3i
crnerianbHOCTI 104 ®i3mka Ta acTpoHOMIsS

Po3poOuuku:
JmutpieB Mukuta CepriiioBud

B penakiiii aBTopin

[linroToBIEHO 10 BUXOAY B CBIT
y HarjlonaJibHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOMITEXHIKA.
CeinonTBo ipo BHeceHHs 10 JlepskaBHoro peectpy JIK No 1842
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