MiHiCTepCTBO OCBITH 1 HAYKH YKpaiHu
HamionanpHu# TeXHIYHUN YHIBEPCUTET
«JIHITTPOBCHKA MOJIITEXHIKA»

Kadenpa dizuxu
HauioHanbHum
ﬁ’ﬁi‘ﬁsg‘éz bKA «3ATBEPIKEHO»
3aBiqyBav Kade
opeB B.M.
MOJNITEXHIKA I'opes B.M %
1899 «29» cepnns 2024 poky

POBOYA ITPOI'PAMA HABYAJIbHOI JUCHUILIIHA

«Dizuka»
["anmy3b 3HAHB ........c.cunenee.. 18 BupoOHHIITBO Ta TEXHOJIOT1
CHermiaabHICTD «..uunnnnn.... 183 TexHounorii 3axucty
HABKOJIMIIIHBOTO CepeOBUIA
OCBITHIU PIBEHB................ nepmuii (0akamaBpChbKUiA)
OcBiTHA porpama TexHounorii 3axucty
HABKOJIMIIHEOTO CEpPEIOBHIIA
(05 21 i/ 000B’s3KOBa
3aranbHUMA 00CAT ............... 5 kpeautiB EKTC (150 roaun)
®dopma 1iJICyMKOBOT'O KOHTPOJTIO 1CTIAT
TepMiH BUKJIQIAHHSA ........... 2 it cemecTp, 3 Ta 4 yBepTi
MoBa BUKJIQIAHHS ................ yKpalHChKa

Buxnanaui: npod. I'apkyma LI1, nou. Tutapenko B.B.

[Ipononrosano: va 20 /20 H.p. ( )« _» 20 p.
(mignuc, I11B, nara)
Ha20 /20  H.p. ( )« _» 20 p.

(mignuc, 116, nara)

JHimpo
HTY «I»
2024



PoGoua nporpama HaB4anbHO1 AuctuILiiHA «Dizukay 111 6akagaBpiB OCBITHBO-
npodeciitnoi mporpamu  «TexHOJOTIi 3aXHCTy HABKOJMIIHBOTO CEPEIOBUIIA»
crnemianbHOCTi 183 TexHomorii 3aXucTy HaBKOJIHUIIHBOTO cepenoBuiia / Hair. TexH. yH-
T. «/IHiMpoBchKa momiTexHikay, kad. dhizuku — J1.: HTY «/II1», 2024. — 14 c.

Po3pobnmkwu:

Iapkyma Irop IlaBmoBu4, mpodecop, kaHaunaT (Hi3uKo-MaTeMaTUYHUX HAYK,
npodecop kadeapu Pizuku;

Turapenko Banentuna BacumiBHa — kaHaumaT (i3uKo-MaTeMaTHYHUX HayK,
JIOIIEHT, AOLIEHT Kadeapu (izukwu.

Poboua nporpama periamMeHTye:

— METY TUCUUILIIHU;

— JUCUUIUIIHAPHI ~ pe3yJbTaTH HaB4YaHHS, CQOpPMOBaHI Ha OCHOBI
TpaHchopmallii OUIKyBaHUX PE3yJbTaTIB HABYAHHS OCBITHBOI IPOrPAMH;

- 0a30B1 JUCIUILIIHH;

— obOcsar 1 po3noain 3a (GopMamu opraHizaili OCBITHROTO MPOIECY Ta
BUJIaMH HaBUAJbHUX 3aHATD;

— nporpaMy JUCIHHIUIIHK (TEMaTHYHUW TIUIaH 32 BHUJAMU HaBUYAIbHHUX
3aHSTD);

— QJITOPUTM OIIIHIOBAHHSI PIBHS IOCSTHEHHS JUCIUIUTIHAPHUX PE3YJIbTATIB
HaBuYaHH4A (IIIKaJH, 3ac00U, MIPOIIeTyPH Ta KpUTEPIi OI[IHIOBAHHS);

— IHCTPYMEHTH, 00JIaITHAHHS Ta MPOTrpaMHe 3a0€3MCUCHHS;

— PEKOMEHI0BaH1 Jpkepena iHhopmariii.

PoGoua mporpama mpusHadeHa I peajizaliii KOMIIETEHTHICHOTO MiIXO0y ITiJI
yac TIUTaHYBaHHS OCBITHBOTO TIPOIIECY, BUKJIAJaHHSA JUCUUIUIIHM, MiJATOTOBKH
CTYJCHTIB JO0 KOHTPOJBHUX 3aX0/11B, KOHTPOJIIO MPOBAKEHHS OCBITHBOI JISUIBHOCTI,
BHYTPIIIHBOTO Ta 30BHIIIHBOIO KOHTPOJIIO 3a0€3MEUEeHHS SKOCTI BHINOI OCBITH,
aKpeauTallli OCBITHIX MPOTrpaM y MeXax CHEellaabHOCTI.

[ToromkeHo pimieHHSIM HAYKOBO-METOJUYHOI KoOMicii cmemiambHOCTI 183

TexHosorii 3axWcTy HaBKOJMIIHBOTO cepenoBumia (mpotokon Ne 10  Bix
30.08.2024 p.).



3MICT

1 META HABYAJIBHOT JUCHMITIITHM.......cocveveveiiierceereeeeecceeeete e 4
2 OUIKYBAHI JUCHUITJIIHAPHI PE3VJIbTATU HABUAHHA........ccveeies 4
3 BA3OBI IVCHHUITIITHI .....ooiviiiiieiiie e 5
4 OBCAT 1 PO3IIOA1JI 3A ®OPMAMU OPT'AHIZALIII OCBITHBOI'O

I[MTPOLECY TA BUJJAMU HABYAJIBHUX 3AHSATD ......oooviiiiiiie, 5
5 ITPOI'PAMA JUCHUITUIIHU 3A BUJAMU HABYAJIbBHUX 3AHAT............. 5
6 OLIIHFOBAHHS PE3YJIBTATIB HABUAHHS ........oooiiiiiiie e 7
CT R 1< 11 1 T PO PP OP P UPRTOUPPPPRRPRRRPRN 7
(CIAC T-TeTe 1) % = 10 1101001 (=11 o) % P RO 7
IR I NN o) 1<) o) § P TP 9
7 IHCTPYMEHTU, OBJIAIHAHHS TA ITPOI'PAMHE 3ABE3TIEUEHHA ........ 12
8 PEKOMEHJOBAHI JPKEPEJIA THOOPMALIL........ovviieieicieceeeeceee e, 13



1. META HABYAJIbHOI JUCLIUILITHUA

B ocBitHhO-mipOdeciiiniii  mporpami TexHomnoOrii 3aXxMCTy HABKOJIUIIHBOTO
cepenoBuia cremiaibHocTi 183 TexHoorii 3aXUcTy HABKOJMIIHBOTO CEPEIOBHIIA
3MIMCHEHO PO3MOALT MporpaMHuX pe3yibTaTiB HaBdaHHs ([TPH) 3a opranizamiiinnmu
(dhopMaMu OCBITHBOTO TIpoIiecy. 30kpema, 10 auciuruiing b3 «di3zukay BiIHECEHO TaKi
pe3yiabTaTH HaBYaHHS:

ITPO1 | 3nmatu cywacHi Teopii, MiAXOAW, MPUHIUIH EKOJIOTIYHOI MONITUKH, (PyHIAaMEHTaJIbHI
MOJIOXKEHHs 3 Oiosyorii, ximii, ¢i3uku, MaTeMaTUKH, OloTexHojorii Ta QaxoBux i
MPUKIAIHUX 1HKEHEPHO-TEXHOJIOTIYHUX AUCIHILUIIH JJIs MOJEIIOBAHHS Ta BHUPIIICHHS
KOHKPETHHX MPUPOI03aXUCHUX 3a7a4 Y BUpOoOHUUiH chepi

[TPO7 | 3miiicHIOBaTH HAYKOBO-OOIPYHTOBAHI TEXHIYHi, TEXHOJIOTIYHI Ta OpraHi3amiifHi 3aX011
1010 3a100iraHHs 3a0pyIHEHHS TOBKIJIIS

Mera pucumiuting — GopMyBaHHS y 37100yBayiB YSIBJICHHS MpPO CydacHy (Pi3UYHY
KapTHUHY CBITY, HaBHKIB 3aCTOCyBaHHS (pyHAaMEHTaIbHUX 3HaHb 1O PO3B’S3yBaHHS
KOHKPETHHUX MPAKTHYHUX 3a/1a4:

- O3HAOMJIEHHS 13 CY4YaCHOI HAyKOBO-IOCTIAHOIO amapaTypor Ta
BUMIPIOBAJIBHOIO TEXHIKOI; (OpPMYBaHHS HABHKIB EKCIEPUMEHTAIBHOT
po0OOTH Ha pHJIaJax Ta anapaTypi Jjs BUBUEHHS PO3IIISIyBaHUX (DI3UYHHUX
3aKOHIB, MTPOILIECIB 1 SIBUII;

- O3HAMOMJICHHS 3 OCHOBHUMH TEHJICHIIISIMH PO3BUTKY CydacHOi (pi3WKH Ta
MO>KJIMBICTIO BUKOPUCTAHHS il HAWHOBIMIKUX JOCATHEHBb y CBOiM MaOyTHIH
(baxoBiil AISUTBHOCTI;

- CTBOpEHHS HEOOXiAHOI HAayKOBOi 0a3W NJisi BUBUCHHS IHIIUX 3arajbHO -
npodeCifHUX Ta CHeIiaJbHUX JUCIUILIIH, TepeadaueHux OIITI.

Peanizariss Mmetn Bumarae tpanchopmarlii mporpaMHUX pe3yJIbTaTiB HaBYaHHS B
JUCLUIUTIHAPHI Ta aJ€KBAaTHUM BIAOIp 3MICTY HABYAJIbHOI JUCUUIUIIHU 3a LUM
KpUTEpieEM.

2 OUIKYBAHI JUCHUIIJITHAPHI PE3YJIbTATU HABUAHHSA

HIndp JucumiutinapHi pesyjastatu HapuyanHs (JIPH)
INPH | mm¢p APH 3MicT

IPO1.1-53 Po3ymiHHS 3MicTy JOCTIKYBaHUX (PI3UYHUX MTOHATH, P13UYHUX BETUYHH
) 1 3aKOHIB, IPUHIIHIIIB 1 MOCTYJIATIB.

[TP01.2-B3 | BMiHHS MOSICHIOBATH PE3yJIbTAaTH CIIOCTEPEKEHD 1 EKCTIEPUMEHTIB.

[IPO7.1-53 BwminHs 3acTOocOBYBaTH OTpUMaH1 3HaHHS JUIsl pO3B's3aHHS (I3MUHUX,

P07 ) MPAKTUYHUX 3aB/IaHb.

[IP07.2-53 BMiHHS HaBOIUTH TPHUKIATN TPAKTUYHOTO BUKOPUCTAHHS 3HAHB,

' CHpuUiMaTH i caMOCTIIHO OILIIHIOBATH 1H(OpMAIIiIo..




3. BA3OBI JUCHMILITHA

JlucuuiuiiHa BUKJIAJAEThCA Ha TEPIIOMY Kypcl BIAMOBIIHO JO HABYAJIbHOTO
IJIaHy, TOMY JOJAaTKOBUX BHUMOT J0 0a30BUX ITUCIUIUIIH HE BCTAHOBIIOETHCS.
MuiKauCIIUTIHAPHI 3B’ I3KU: BUBUCHHS KYPCY IPYHTY€EThCS Ha 3HAHHIX, OTPUMAHHX 3
MOTNEePETHHLO BUBUCHHUX JIUCIMILTIH Y 3aKJIaJlax CePeTHbOI OCBITH.

4 OBCAT 1 PO3MOALI 3A ®OPMAMM OPTAHI3AILIL OCBITHHOI'O

INPOLHECY TA BUIAMHU HABYAJIBHUX 3AHATD

Po3noain 3a popmamu HaBUAHHSA, 200UHU
Bun ACHHA BevipHs 3a04Ha
HaBYAJIbHUX . .\, . .\ ayau- | camoc-
— O6csr | 2YWITOPHI| camocTiliHal ayTMTOpHi| caMOCTifHal . TopHi TiiiHa
3aHATTA pobota 3aHATTA pobora

3aHATTS | poboTa
JeKIiiHI 75 34 41 - - 75 8 67
MPaKTUYHI - - - - - - - -
mabopaTopHi 75 34 41 - - 75 8 67
ceMiHapH - - - - - - - -
PA3OM 150 68 82 - - 150 16 134

5 HPOI'PAMA JJUCHUIIJIIHA 3A BUIAMU HABYAJIBHUX 3AHATDH

Hudgpu
JAPH

BI/II[I/I Ta TEMATHUKAa HaBYaJIbHUX 3aHATH

Oocoar
CKJIQI0OBHX,
200UHU

JEKII

75

ITPO1.1-B3
ITP01.2-Bb3

1. ®i3u4yHi OCHOBY MEXaHIKH

Tema 1. Mexaniunuii pyx. KinemaTuka 1 1uHamika MartepiaiabHOT
TOYKH.

Tema 2. JIluHamika MaTepiaJbHOI TOYKH 1 aOCOJIIOTHO TBEPAOTO
Tina.

14

Tema 3. Kinematuka Ta TuHaMika 00epTajabHOIO pyxy Tija.

Tema 4. MexaniuHa eHepris, podoTa Ta MOTY)XHICTb. 3aKOHH
30epeKeHHS IMITYJIbCY Ta €Heprii.

I1P01.1-Bb3
I1P01.2-B3

2. MexaHiyHi KOJIMBAHHA Ta XBWJII Y NIPYKHHUX cepel0BUIIIAX.

Tema 1. 'apmoHiuHiI KonuBaHHS. BinbHI, BUMyIIEHI 1 3racaroui
KOJIMBaHHS.

Tema 2. JlogaBanHS KOJINBaHb. BUTTS.

10

Tema 3. [lpyxunHuii, Gi3UIHUN Ta MATEMAaTUYHUN MasSTHUKH.

Tema 4. XBunboBi nporecu. [To31oBXHI Ta MmomepeyHi XBHIIL.
PiBHAHHS O1Ky4oi Ta CTOSAYOI XBHIIb.

IT1PO1.1-b3
I1P01.2-B3

3. MoJekyasipHa ¢gizuka Ta TepMoOANHAMIKA

Tema 1. MonekynsipHO-KIHETUYHA TEOPIs 1/1€aTbHOTO Ta3y.

Tema 2. OCHOBU TEPMOAMHAMIKH.

Tewma 3. Enementu ¢izuunoi kinetuku. [Iporecu nepenocy.

15

Tema 4. Arperarni da3zoBa piBHOBara Ta (a3oBi
NEPETBOPEHHS.

CTaHMH.

ITPO1.1-B3
ITP01.2-Bb3

4. EnexkTpoauHamika

12

Tema 1. EnexTpocTaTudse nosie y BakyyMi.




Hiugpu
JAPH

BI/II[I/I Ta TEMATHKAa HaBYaJIbHUX 3aHATHb

Oocoar
CKJIAJI0BHX,
200UHU

Tema 2. EnexTpuyHe Mojie B peUOBHHI.

Tema 3. Ilocrifinmii enexTpuyuid crtpyMm. [IpoBigHMKH B
CJIEKTPUYHOMY 110J1i. EHEprist eNeKTpUYHOTO MOJIS.

Tema 4. MarniTHe moJjie y BakyyMi. J{ist MarHiTHOTO IOJIsl HA pyXOMi
3apsAd 1 TPOBITHUK 31 CTPYMOM.

Tewma 5. SIBuIe eeKTPOMAarHiTHOI 1HYKITIT.

Tema 6. MaruiTHe moJyie B pe4oBHHI. MarHeTUKH.

Tema 7. OcHoBu Teopii MakcBesuia st eNeKTPOMarHiTHOTO TOJIL.

ITP01.1-B3
I1P01.2-Bb3

5. OnTuka

Tema 1. 'eoMmeTpruHa onTruka. 3aKOHU BiJJOMBAHHS Ta 3AJIOMJICHHS
CBITJIA.

Tema 2. Jlinzu. [1oOynoBa 300paskeHHs B JTiH3aX Ta ONTUYHUX
HpHIaIax.

Tewma 3. InTepdepenriis ciTia.

Tema 4. Jludpaxiis cBiTia.

Tema 5. B3aeMogist cBiTIa 3 pEYOBHHOIO.

10

I1P01.1-Bb3
I1P01.2-Bb3

6. EnemMeHTH KBaHTOBOI Teopii BHNPOMiHIOBaHHS, aTOMHOI
¢isuxku Ta PpizuKku TBEpAOro TiNa

Tema 1. EnemMeHTH KBaHTOBOI TEOPIii TEIJIOBOTO BUIIPOMiHIOBAHHS.

Tema 2. KBanTOBI BIIaCTUBOCTI CBiTJIa. 30BHINIHIN PoTOCPEKT Ta
HOT0 3aKOHH.

Tema 3. Maca ta imnynbc ¢potona. Tuck cBitia. Edpext Komnrona.

Tema 4. Enementn ¢i3uku atomiB. ONTUYHI Ta PEHTIECHIBCHKI
CHEKTpH.

Tema 5. Enementn 30HHOI Teopii TBepAMX TUT 1
HaIBIIPOBIIHUKIB.

b13uKn

ITPO1.1-B3
ITP01.2-Bb3

7. @i3uKa aTOMHOIO0 si/Ipa

Tema 1. Cknap, eHepris 3B’ 43Ky spa Ta CTaTUYHI XapaKTEPUCTHUKU
aTOMHHUX S/IEp.

Tema 2. SnepHi peaxuii. PagioakTHBHICTb.

Tema 3. Enementn pno3umerpii Ta (i3MUHI OCHOBH SAEPHOL
€HEPreTHKHU.

Tema 4. dyHnaMeHTaIbHI YaCTUHKY 1 B3a€MO/IIT; cydacHa ¢i3uyHa
KapTHHA CBITY.

IT1PO1.1-b3
ITP01.2-Bb3
I1P07.1-B3
I1P07.2-Bb3

JIABOPATOPHI 3AHATTA

75

1. JIaGopaTopHi po6oTH 3 (Pi3MYHNX OCHOB MEXaHIKHU
BuBUeHHSI METOIMKH CTaTUCTUYHOI OOPOOKHU €KCTIEPUMEHTAIBHUX
JTaHUX
BuBueHHs1 3aKOHIB AMHAMIKM MOCTYNMaJbHOTO PYXy Ha Mpuiaii
ATByna
Busnauenuns
O6epbeka

MOMEHTY 1HEpIii XpecTomoaiOHOTO MasTHHUKA

18




Oocoar

Hiugpu
IPH Buay ta TeMaTHKa HaBYaIbHUX 3aHSThH CKJIAJI0BHX,
200UHU
2. JlaGopaTopHi poOoTm 3 MoJieKyJasApHOi ¢i3ukH Ta 20
TepMOIMHAMIKH

BuBueHHS siBHIIIA BHYTPIITHHOTO TEPTS
BusnaueHHs BiJHOIICHHS MUTOMHX TEIUIOEMHOCTEH ra3iB METOJJOM
a/11abaTHOTO PO3IIUPEHHS
3. JIabopaTopHi po60TH 3 eJIeKTPOAMHAMIKHI 19
BumiproBaHHS OIOpiB METO0M MiCTKa
BusHaueHHsT ~ TOPH3OHTAJIBHOI  CKJIAJOBOI  HANPY>KEHOCTI
MarHiTHOTO TOJIsl 3eMJTi 32 IOTIOMOTO0 TaHTeHC-TATbBAHOMETPa
4. JlabopaTtopni podoTH 3 ONTHKH, KBAHTOBOI Teopii 18
BUIPOMiHIOBAHHSA, aTOMHOI (i3uKH
Busnauennss cranoi Credana-bBonbiMaHa 3a  JJOIOMOTOIO
ONITHYHOTO IMipOMEeTpa

PA3OM 150

6 OLHIHKOBAHHS PE3YJIBTATIB HABUAHHSI
Ceptudikaiiis JOCATHEHb CTYIEHTIB 31MCHIOETHCS 3a JOIMOMOIOI0 IMPO30pHUX
MpOILIeTyp, IO IPYHTYIOTHCS Ha 00 €KTUBHUX KpUTEPisX BiAMoBiAHO 10 [TonoxkenHs
yHiBepcuteTy «IIpo oriHtoBaHHS pe3ysibTaTiB HAaBYaHHS 3/100yBayiB BUIIOI OCBITHY.
JlocsirTHyTHU# ~ pIBE€Hb ~ KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHMX, IO
171eHTU(IKOBaHUM MMiJT 4Yac KOHTPOJBHUX 3aXO/lIB, BiIOOpaXkae€ pealibHUM pe3ysibTar
HaBYaHHA CTYACHTA 32 JUCIHILIIHOLO.

6.1 Hkanu
OuiHIOBaHHSI HaBYAJIBHUX JOCsATHEHb cTyAeHTiB HTY «/IID» 3miicHioeThCs 3a
peritunroBoro (100-6asbHOI0) Ta IHCTUTYIIHHOO mKanamu. OcTaHHs HeoOxigHa (3a
OQIUIAHOI0 BIACYTHICTIO HAllOHAJIBHOI IIKaNIM) JJIs KOHBepTalii (mepeBeAeHHS:)
OLIIHOK MOOUTbHUX CTYJICHTIB.
HIkanu oyintosanna naguanvuux 0ocaznenv cmyoenmie HTY «/11IT»

PeiiTuHrosa IncTuryniiina
90...100 Biaminao / Excellent
74...89 nobpe / Good
60...73 3a710BUIBHO / Satisfactory

0...59 He3anoBiibHO / Fail

Kpenutn HaB4YanbHOI JUCIUIUIIHU 3apaxOBYIOTHCS, SKIIO CTYJICHT OTPHUMAaB
MiJICYMKOBY OIIIHKY He MeHIe 60-tu 6aiiB. Hikua o1fiHKa BBaXKae€ThCs aKaAeMIqHOO
3a00pProBaHICTIO, IO MiJISATAE JTIKB1AAIii BiMOBIIHO A0 [lo0KeHHSs Tpo OpraHi3aIlio
ocBiTHROTO Tipouiecy HTY «11».

6.2 3aco0u Ta npouexypu
3MicT 3aco0iB JIIarHOCTUKUA CIPSIMOBAHO HA KOHTPOJIb PiBHSA C(HOPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIKallii, BiAMOBIIaJbHOCTI 1 aBTOHOMIi CTyJIEHTa 3a

7



Bumoramu HPK 10 6-ro kBamidikaiiifHoro piBHA MiJ dYac JeMOHCTparii
permaMeHTOBaHUX POOOUYOI0 TPOTPAMOIO PE3yJIbTaTiB HAaBYaHHS.

CTyneHT Ha KOHTPOJBHUX 3aX0JlaXx Ma€ BUKOHYBAaTH 3aBIaHHS, OPIEHTOBaHI
BHUKJTIOYHO Ha JEMOHCTPAIIII0 JUCIUIUTIHAPHUX PE3yJIbTaTiB HaBUaHHS (PO3ALT 2).

3acobu NMiarHOCTUKM, II0 HANAIOThCA CTYACHTaM Ha KOHTPOJBHUX 3aX0Aax y
BUTJISII 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIO, (DOPMYIOTHCS IIITXOM
KOHKpEeTH3allii BUXIIHUX JaHUX Ta crnoco0y JAEeMOHCTpalli JUCIHUILTIHAPHUX
pe3yiIbTaTiB HaBYaHHS.

3acoOu A1arHOCTUKM (KOHTPOJIbHI 3aBJaHHS) JJISI TOTOYHOI'O Ta IMiJICYMKOBOI'O
KOHTPOJIIO TUCIUILIIHU 3aTBEPIKYIOThCS Kadeaporo.

Buan 3aco0iB MiarHOCTUKKA Ta TPOIEAYp OILHIOBAHHS JIS IOTOYHOTO Ta

Hi,Z[CYMKOBOFO KOHTPOJIIO ,[[I/IC]_II/IHJIiHI/I [IOJaHO HUXKYC.
3acobu diaznocmuku ma npoyedypu ouiHI06aAHHA

IMOTOYHUU KOHTPOJIb HIACYMKOBHHU KOHTPOJIb
HAaBYAJbHE 3acooun 3acoon
) npoueaypu . npoueaypu
3AHATTA JiarHOCTHUKH JIarHOCTHKH
JIeKIil TECTOBI 3aBIAHHS | BUKOHAHHS BU3HAUCHHS
3a KOXKHOIO 3aBJaHHs 1] 9ac CEPeIHBO3BAKCHOTO
TEMOIO JEKIIIH pe3yIbTaTy MOTOYHUX
- ; KOMILIEKCHA )
nabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
6 5i KOHTPOJIbHA
3aXUCT J1a00paTOpHUX POOIT
patop P po6ora (KKP) .
BukoHaHHsa KKP mig yac
eK3aMeHy 3a OakaHHSIM
CTyIEeHTa

Ilim 4Yac TOTOYHOrO KOHTPOJIKO JICKIIIMHI 3aHATTS OIIHIOIOTHCS IUISIXOM
BU3HAYCHHS SKOCTI BHUKOHAHHS  KOHTPOJBHUX  KOHKPETHU30BAHUX  3aBJ/IaHb.
JlaGopaTopHi 3aHATTS OIIHIOIOTHCS SKICTIO BUKOHAHHS EKCIIEPUMEHTY, 3HAHHSIM
TEOPETHUYHOT YACTUHH POOOTH, CTYIIEHEM CAMOCTIMHOCTI BUKOHAHHS €KCIIEPUMEHTY,
SIKICTIO BIJINOBI/Il HA KOHTPOJIbHI 3alUTaHHS.

SKI1110 3MICT IEBHOTO BUJY 3aHSTh MIAMOPSIKOBAHO JIEKITLKOM JIECKPHUIITOPaM,
TO IHTErpajibHe 3HAYCHHS OIIIHKA MOXE BH3HAYATHCS 3 YpaxXyBaHHSIM BaroBUX
KO€(IIIEHTIB, 110 BCTAHOBIIOIOTHCS BUKIIAJaYEM.

3a HasBHOCTI PIBHS PE3yJbTaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BHUJIIB HABYAIBHUX
3aHATh He MeHme 60 OamiB, MIACYMKOBUN KOHTPOJb 3MIMCHIOETHCS 0O€3 ydacTi
CTyJICHTa IUIIXOM BU3HAYCHHSI CEPETHRO3BAKEHOTO 3HAUCHHSI IIOTOYHUX OIIIHOK.

Hesanexxno Bim pe3ynbTaTiB MOTOYHOTO KOHTPOJIO KOXKEH CTYIEHT IIiJ Yac
ex3amMeHy Mae mnpaBo BHkoHyBaTu KKP, ska MicTUTh 3aBIaHHS, 10 OXOIUTIOIOTH
KJIFOUOBI1 JTUCITUTIIIHAPHI pe3yJIbTaTH HaBYAHHSI.

Kinbkicte koHKpeTH30BaHux 3aBnanb KKP moBuHHa BiAMOBiTaTH BiJIBEICHOMY
yacy Ha BukoHaHHsS. Kinpkicte BapianTiB KKP mae 3a0e3neuntu iHAMBITyai3aIlio
3aBAaHHS.

3HavyeHHs OIiHKM 3a BUKOHaHHs KKP BH3HauaeTbcs cepelHBbOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBAaHb) 1 € OCTATOUYHHUM.



[nterpanbHe 3HaueHHs ouiHKA BukoHaHHA KKP Moxe Bu3HauaTHcs 3
ypaxyBaHHSM BaroBUX KOE(QIII€HTIB, IO BCTAHOBIIOETHCA KadeIporo sl KOKHOTO
neckpunrtopa HPK.

6.3 Kpurepii

PeanpHi pe3ynbTaru HaBYaHHS CTYJACHTa 1ACHTU(]IKYIOTbCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHUX II1J] 4ac KOHTPOJIbHUX 3aXOJiB 3a JOTOMOIOK KPHUTEpIiB, IO
OMUCYIOTH [IIi CTYACHTA JJIs1 AEMOHCTpALlli TOCATHEHHS Pe3y/IbTaTiB HABYaAHHS.

JIisi  OLIHIOBAaHHS BHUKOHAHHS KOHTPOJBHUX 3aBlJaHb IIiJl Yac MOTOYHOTO
KOHTPOJIIO JIEKIIMHUX 1 TaOOPaTOPHUX 3aHATH B SIKOCTI KPUTEPil0 BUKOPUCTOBYETHCS
KOC(IIIEHT 3aCBOEHHS, IO aBTOMAaTHYHO AJaNTye MOKa3HUK OIIHKHU JI0 PEHTHHIOBO1
IKaJIH:

0,=100-a/m,
1€ @ — YUCJIO TPAaBUWJILHUX BIAMOBIIEH a00 BUKOHAHUX CYTTEBHUX OIEpalliid BiAMOBITHO
70 €TaJOHy pILIEHHS; m — 3arajbHa KUIBKICTh 3alUTaHb ab0 CYyTTEBUX ONEpaLliid
€TaJIOHY.

[HauBiMyanpHI 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIBHI POOOTH OIIHIOIOTHCS
€KCIIEPTHO 3a IOTIOMOTOI0 KPUTEPIiB, 1[0 XapaKTEPU3YIOTh CITIBBITHOIICHHS BUMOT JI0
PIBHSI KOMIIETEHTHOCTEH 1 MOKa3HUKIB OI[IHKU 32 PEUTUHTOBOIO IIKAJIOHO.

3MICT KpUTEpIiB CIIUPAETHCS HAa KOMIIETEHTHICTHI XapaKTEPUCTUKU, BU3HAUCHI

HPK nnisa piBHst OakanaBpa BUILOT OCBITH (TIOJJAHO HIKYE).
3azanvhi Kpumepii 00cAZHEHHA pe3y1bmamie HA64aAHHA
0na 6-20 keanigpixayininozo piena 3a HPK

Onmuc . . IMoka3Huk
kBanidikamiinoro Bumoru 110 3HaHE, yMle/H.a.BI/I‘IOK, KkoMyHiKaui, -
piHs BiimoBinaabHOCTI i aBTOHOMII
3nanns

¢ KOHIIETITYalIbHI Binnosine BiAMiHHA — IpaBUIJIbHA, OOTPYHTOBaHa, 95-100

HAayKOBI Ta MPAaKTHYHI | OCMHCIIEHA. XapaKTepU3ye HasBHICT:

3HAHHS, KPUTHIHE - KOHIICTITyaJIbHUX 3HAHb;

OCMHMCJICHHS TEOPiH, - BHCOKOTO CTYIICHIO BOJIOJIHHS CTAHOM ITHUTAHHS;

NPUHLMIIB, METOMIB 1 | - KPUTHYHOTO OCMHUCIIEHHS OCHOBHHX TEOPiii,

HOHSTH Y chepi MIPUHIIMIIB, METO/IIB 1 MOHAThH Y HaBYaHHI Ta

npodeciiinoi npodeciiiiii AisIbHOCTI

JUSsITBHOCTI Ta/abo BinnoBigs MicTUTh HErpyOi MOMIIIKH a00 OIMCKU 90-94

HaBYaHHA BinnoBigs mpaBuibHa, ajge Ma€ EBHI HETOYHOCTI 85-89
BianoBiap npaBwiibHA, ajie Ma€ MEBHI HETOYHOCTI U 80-84
HEJIOCTaTHHO OOTPYHTOBaHA
BinnoBins mpaBuibHa, ajge Ma€e EBHI HETOYHOCTI, 74-79
HEJ0CTaTHRO OOTPYHTOBAHA Ta OCMHCIICHA
Binnosine ¢pparmenTapHa 70-73
BinnoBigs 1eMOHCTpPY€E HEUITKI YSIBICHHS CTYJIEHTA MPO 65-69
00'€KT BUBUCHHS
PiBeHb 3HaHBb MiHIMAIBLHO 3310BLTEHUN 60-64
PiBeHp 3HaHB HE3aMOBUILHUN <60

Yminna/nasuuku

BiamoBiap xapakTepusye yMiHHS: 95-100




Onmuc . N IHoka3nuk
KBasidikaniiinoro Bumorn A0 SHAHE, yMle/H.a.BI/I‘IOK, KkoMyHiKauil, J—
piBHs BiAnoBizaabHOCTI | aBTOHOMIT
¢ norymoeH1 - BMSBJISITH NIPOOJIEMH;
KOTHITHBHI Ta - (opMyIIIOBaTH TinoTesy;
NPAKTHYHI - PpO3B's3yBaTH MpPOOJIEMU;
YMIHHS/ HaBHYKH, - o0uparu ajiekBaTHI METOJIU Ta IHCTPYMEHTAIbHI
MaiCTepHiCTh Ta 3ac00u;
IHHOBALIIIHICT HA - 30HMpaTH Ta JIOTIYHO i 3pO3yMIiIIO IHTEPIPETyBATH
piBHI, HEOOXiTHOMY iH(pOpMALIIO;
JUISL PO3B’ A3AHHSA - BUKOPHMCTOBYBAaTH iHHOBALiiHI MiJAXO0IM [0
CKIIaAHUX PO3B’SI3aHHS 3aBJIaHHS
CreHiamsoBaHiX BinnoBine xapakrepusye yMiHHS/HaBUUKA 90-94
3ajat 1 IPaKTHHHUX | 34010c0oByBaTH 3HAHHA B IPAKTHUHIM JiATBbHOCTI 3 He
npo6neny c"(bepl rpyOMMHU TTOMHIIKAMH
HPO(beCMH_Ol BinnoBine xapakrepusye yMiHHS/HaBHUKA 85-89
AisbHOCTI 260 3aCTOCOBYBATH 3HAHHS B IIPAKTUYHIN AisUIBHOCTI, ajie
HaBIaHHA Mae TEeBHI HETOYHOCTI MpH peaizallii 0Hi€T BUMOTH
BinnoBigs xapakTepusye yMiHHSA/HaBHUKH 80-84
3aCTOCOBYBATH 3HAHHS B IPAKTUYHIN AisUIBHOCTI, ajie
Ma€ NeBHI HETOYHOCTI MPH peatizallii ABOX BUMOT
BinnoBigps xapakTepusye yMiHHSA/HaBHUKH 74-79
3aCTOCOBYBATH 3HAHHA B PAKTUYHIN JisUTLHOCTI, aje
Mae NeBH1 HETOYHOCTI MPH peatizallii TphoX BUMOT
Bianosie Xapakrepusye yMiHHS/HaBUUKU 70-73
3aCTOCOBYBATH 3HAHHS B IPAKTHYHIN A1SUIBHOCTI, aje
Mae MeBH1 HETOYHOCTI MPH peatizallii YOTUPOX BUMOT
Bianosiae xapakTepusye yMiHHS/HaBUUKU 65-69
3aCTOCOBYBATH 3HaHHA B MPAKTUYHIN AISTTLHOCTI MPH
BUKOHAHHI 3aBJJaHb 32 3pa3KOM
Bianosiae xapakTepusye yMiHHS/HaBUUKU 60-64
3aCTOCOBYBATH 3HaHHS NPU BUKOHAHHI 3aB/aHb 32
3pa3KkoMm, aje 3 HETOYHOCTSIMHU
piBeHb YMiHb/HaBUYOK HE3aJ0BIIbHUN <60
Komynikayin
¢ JIOHECEHHS /10 BinbHe BoJIOAIHHS TPOOIEMaTHKOIO TaTy3l. 95-100

(axiBiiB 1 He(axiBIIB
iHpopmaii, i1ei,
po0JieM, pillleHb,
BJIACHOTO JTOCBIY Ta
apryMeHTartii;

¢ 301p, iHTEepHpeTalis
Ta 3aCTOCYBaHHS
JaHUX;

¢ CIIUIKYBaHHS 3
npodeciiHUX MUTaHb,
y TOMY 9HCIT

3po3yMinicTh BiMoBiAl (HomoBiai). MoBa:
- TMpaBWIbHA,

- YHuCTa;

- sCHa,

- TOYHA,

- JIOTiYHa;

- BHUpa3Ha,

- JaKOHIYHA.

KomyHikartiiina ctpateris:

- TIOCIIIOBHUH 1 HECYNIEPEUIUBUMA PO3BUTOK TyMKH,
- HAasSBHICTb JIOTITYHUX BJIACHUX CY/[KCHb;
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Onuc
KBaJiikaniliHoro
piBHA

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIKaLil,
BianmoBigaabHOCTI i aBTOHOMIT

IHoka3HukK
OLiHKHU

1HO3E€MHOIO MOBOIO,
YCHO Ta MHUCbMOBO

- JIope4Ha apryMeHTaIlii Ta ii BiiOBIAHICTb
BiJICTOIOBAaHUM ITOJIOKECHHSIM;

- TpaBWIbHA CTPYKTYpa BIAMOBIAI (IOTIOBIT);

- TPaBWIBHICTH BIJIMOBIJICH HA 3alIMTaHHS;

- JIOpeYHa TEeXHIKa BIJMOBIJACH Ha 3alUTaHHS,

- 3JIaTHICTh POOUTH BUCHOBKH Ta (hOPMYJITIOBATH
MPOTO3UIIIT

JlocTaTHE BOJIOAIHHS MPOOJIEMATHKOIO TaTy31 3
HE3HAYHUMH XHOaMHU.

JlocTaTHs 3p03yMUTICTh BIAMOBLI (I0MOBIAL) 3
HE3HAYHUMH XHOaMHU.

JlopedHa KOMyHIKaIliliHa CTpaTeris 3 He3HAYHUMU
xubamMu

90-94

JloOpe BooaiHHS TIPOOIEMAaTHKOIO TaTy3i.

JloGpa 3po3yMinicTh BiAMOBiAL (OMOBI/1) Ta JOpeUHa
KOMYHIKaIiiiHa cTpaTeris (CyMapHO HE peani3oBaHO TPH
BHUMOTH)

85-89

JloOpe BoiOoaiHHS TPOOIEMAaTHKOO Tay3i.

Jo6pa 3po3yMiTTiCTh BiIMOBIII (JIOTIOBiAL) Ta JOpeyHa
KOMYHIKaIliifHa cTpaTeris (CyMapHO He peai3oBaHO
YOTUPH BUMOTH)

80-84

Jo6pe BoOIIHHS MPOOIEMATUKOTO TaTy31.

Jlo6pa 3po3yMiTicTh BIIMOBII (JIOTOBiAL) Ta JOpeyHa
KOMYHIKaIiliHa cTpaTeris (CyMapHO HE peani30BaHo
I’ SITh BUMOT)

74-79

3a710BUJIbHE BOJIO/IIHHS POOIEMaTHKOO rairy3i.
3a/0BUJIbHA 3PO3YMUIICTh BIAMOBIAL (JIOTOBIII) Ta
JIOpeyHa KOMYHIiKalliiiHa cTparteris (CyMapHO He
pealii3oBaHO CiM BUMOT)

70-73

YacTkoBe BOJIOIIHHS MPOOJIEMATUKOIO TaTy31.
3a10BIbHA 3pO3YMUTICTD BiIMOBIAL (JOTOBI1) Ta
KOMYHIKaIliiiHa cTparteris 3 xubaMu (CymMapHO He
pealti3oBaHo JIeB’ITh BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS MPOOJIEMaTHKOIO rary3i.
3a0BUIbHA 3PO3YMUTICTh BIATOBIAL (IOTIOBIII) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CyMapHO He
peasizoBaHo 10 Bumor)

60-64

PiBenn komyHikallii He3aJOBUTHHUIA

<60

Bionoegioanvnicme i aemonomin

¢ yIIpaBIiHHSA
CKJIQIHOIO TEXHIYHOIO
abo mpodeciitHoro
JTISIBHICTIO YU
MIPOCKTaMH;

BiaminHe BOJIOAIHHS KOMITETCHITISIMA MEHEHKMEHTY
0COOUCTOCTI, OPIEHTOBAHUX Ha:

1) ynpaBiiHHS KOMIUIEKCHUMHU IPOEKTaMHU, 1110
nepeadayae:

- JIOCJITHUIIBKUI XapaKTep HaBYAIbHOI IiSUIBHOCTI,
[MO3HAaY€Ha BMIHHSIM CAMOCTIHHO OI[IHIOBATH

95-100
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Onuc . R IToxka3zHuk
ey en Bumoru 10 3HaHb, YMiHb/HABHYO0K, KOMYHiKaIlii, .
kBajidikaniiinoro . . . OI[iHKH
. BiiMoBiTaIbHOCTI | aBTOHOMIT
piBHA
4 CIIPOMOJKHICTb PI3HOMaHITHI KUTTEBI CUTYallii, IBUIIA, PaKTH,
HECTHU BUSIBJISITH 1 BIZICTOIOBATH OCOOUCTY TIO3UIIIIO;
BIAMOB1AAJIBHICTE 3a - 3JaTHICTb 0 POOOTH B KOMaH/Ii;
BUPOOJICHHS Ta - KOHTPOJIb BIACHUX JIiH;
yXBaJeHHs pillleHb y | 2) BiANOBifaNbHICTh 32 IPUAHATTS PillleHb B
HernependadyyBaHuX HerepeadauyyBaHUX YMOBaX, 1110 BKIIIOYAE:
pobounx Ta/abo - OOrpyHTYBaHHS BJIACHHX PIllIEHb MOJOKEHHIMU
HaBYaJIbHUX HOPMATHBHOT 0a3u TajTy3eBOro Ta Jep>KaBHOTO PiBHIB;
KOHTCKCTax; - CaMOCTIMHICTH ITiJ] YaC BUKOHAHHS [IOCTABJIEHUX
¢ (bOpMYBaHHSI 3aBJaHb;
Cy/OKEHb, 110 - iHIOIaTHBY B OOTOBOpEHHI MpobieMm;
Bpa{(OBYIf)TB ' - BIAIIOBIZAJIBLHICTH 32 B3a€EMOBIIHOCHHU,
COLIaJIbHL, HAyKOBI T4 | 3) pjnmoBinanbHicTh 3a MpodeciitHuii PO3ZBUTOK OKPEMUX
CTUYHI aCIICKTH; oci6 Ta/abo rpym ocib, o nepeadavac:
* opraHi3auiﬂ Ta - BHKOPHCTaHHS POPECIHO-OPIEHTOBHUX HABUYOK;
KCpIBHHULTBEO - BUKOPHMCTaHHS JI0Ka3iB i3 CaMOCTIHHOIO 1 IPABUIILHOIO
npodeciitHmm _ apryMeHTali€lo;
po3BHTKOM 0Cib Ta - BOJIONIHHS BCiMa BHIAMH HaBYaILHOI HiSJIBHOCTI,
TPyIL; ) 4) 31aTHICTh A0 TOJANBIIOTO HABUYAHHS 3 BUCOKUM
¢ 371aTHICTD piBHEM aBTOHOMHOCTI, 1110 Nepe10ayac:
TIPOAOBAKYBATH - CTYIiHb BOJIOJIHHS (pyH/IaMEHTaIbHUMHU 3HAaHHIMU;
HaBTaHHA 13 3HaqHI/'I_1,VI - CaMOCTIMHICTh OI[IHHUX CYyJIKEHb;
CTYHCHEM aBTOHOMIL | _ - b cokmit piBeHb CHOPMOBAHOCTI 3araliIbHOHABYATIbHUX
YMiHb 1 HABUYOK;
- CaMOCTIIHMI MONIyK Ta aHaji3 JpKepen iH(opmarii
VYreBHeHE BOJIOAIHHS KOMIIETECHIIISIMU MEHEKMEHTY 90-94
0cOoOUCTOCTI (HE peasli3oBaHoO Bl BUMOTH)
JloOpe BONOAIHHS KOMIETEHLIIMA MEHEI)KMEHTY 85-89
0CcOOMCTOCTI (HE peasTi3oBaHO TPU BUMOTH)
Jlo6pe BOJIOIHHS KOMIETEHIIIMU MEHEIPKMEHTY 80-84
0CcOOMCTOCTI (HE peasi3oBaHO YOTUPU BUMOTH)
JloGpe BONOIIHHS KOMIETEHIIISIMH MEHEDKMEHTY 74-79
0COOHMCTOCTI (HE peari3oBaHO MIICTh BUMOT)
3a10B1IbHE BOJIOMIIHHS KOMITIETCHIIIMUA MEHEHDKMEHTY 70-73
0co0ucTOCTI (HEe pealli3oBaHO CIM BUMOT)
3a/10BiIbHE BOJIO/IIHHS KOMITETCHI[ISIMH MEHEDKMEHTY 65-69
0coOuCTOCTI (HE peani3oBaHo BiCIM BUMOT)
PiBeHb BiIMOBIJAILHOCTI 1 aBTOHOMI{ (pparMeHTapHUil 60-64
PiBeHb BIAMOBiAaIbHOCTI 1 aBTOHOMIT HE3a{OBIIILHUN <60

7 ITHCTPYMEHTH, OBJIAIHAHHA TA ITPOI'PAMHE 3ABE3INEYEHHS

Jlekmifini JeMOHCTpaliiHl jgocmiau, JjabopatopHa 0aza kadeapu Gi3uKH,
BIpTyasbHI JIabopaTOpHi POOOTH, MYyJbTUMEiHE OO0JaJHAHHS, JUCTAHIlIHA
matdopma Moodle.
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[Momingyk A. I1. ®i3uka. KonuBanus 1 xBumi: HaBd. nmocioauk / A. I1. [Tomimnyxk,I1. I. Yepnera,
b. ®@. Jlaxin; 3a 3ar. pex. mpod. A. I1. [Tomimryka. — Bun.3-€., Bump. i norn. — K.: HAY, 2017.
—220c.

Aur I'., ®pigman P. ®izuka ayia yHiBepeutetiB. JIbBiB, Haytiryc. 2018. 1516 c.

I'apkyma LII., Kypinnuit B.II. ®i3uka. HaBuanenuii mociOnuk y 7 wactunax. [l
JlainpoBchka nogitexHika, 2015-2018, 580 c. (Y. 1. Mexanika. U.2. MonekynsipHa ¢izuka i
tepmonuHamika. Y.3. Enexrpuka i marnetusm. U.4. KommuBanns i xsumi. Y.5. XBumboBa
ontuka. Y.:6. KBanrosa (dizuka. U.7. Di3uka aTOMHOTO sijipa 1 eIeMEHTapHUX YaCTHHOK.)
Hinyx JI.JI. Enextpuka Ta MarueTu3Mm: miapy4auk - TepHoninb: [TigpyuyHuKy 1 MOCIOHUKH,
2020. — 464 c.

Ckinpko .®., Ckinpko O.1. Dizuka. [Ipaktuxym. HaBd. mociOHUK. - 2-BUAaHHS IepepodIieHe,
nonopHeHe. — K.: Bua-Bo «KIII im. Irops Cikopcbkoroy, 2020. — 614 c.

Ikypmona 0. O., [Tackko O.0., KoBasienko O.A. ®izuka. Mexanika, MOJEKyJIsIpHa (i3uKa
Ta TepMOJMHAaMIKa : HaBYalIbHUN MOCIOHUK. — Cymu : CyMChKHI Jep)KaBHUN YHIBEPCHUTET,
2021.-221c.

bpurineusr B.I1., PenanoB .M., Ilonomapenko JLIL., fAxynina H.O. 30ipHuk 3amau i3
3aranbHOI Pi3uku [ EnexTpoHHMit pecypc]: HaBY. 0Ci0. U CTYACHTIB IHKCHEPHO-TEXHITHUX
cnemianbHocTei. — Kuis : KIII im. Irops Cikopebkoro, 2022. — 230 c.

lapkyma LII. Enementn ¢isuku HamiBrnpoBigaukiB. HaBwyampHuii mociOHuk: - JI.:
HamioHnaneHuii TeXHIYHUHN YHIBEPCUTET «JlHITPOBCHKA momiTexHikay, 2022. — 80 c.
Turapenko B.B., ['opeB B.M., I'apkyma LII., XXypasnsoB M.O. ®i3zuka: HaBd. noci6. Y. 1. —
Huinpo: HTY «1I1», 2024. — 198 c.

Turapenko B.B., ['opeB B.M., [Tomsinpka A.B., XKypasisoB M.O. ®i3uka: HaBd. moci6. Y.
2. — Huinpo: HTY «Il», 2024. — 237 c.
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POBOYA ITPOI'PAMA HABYAJILHOI JUCILUILITHUA

«®di3uka» 1y 6akamaBpiB OCBITHBO-TIpodeciitHOi mporpaMu
«TexHoyorii 3aX1CTy HABKOJUIITHEOTO CEPEIOBUIIA»
31 cnenianbHOCTi 183 TexHom0T1i 3aX1UCTy HAaBKOJIMIITHBOTO CePEeAOBHIIA

Po3poOHuku:
lNapkyma Irop IlaBnoBuu
Turtapenko Banentuna BacuniBHa

B penakiiii aBTopa

[linroToBIEHO 10 BUXOAY B CBIT
y HarionaJibHOMy TEXHIYHOMY YHIBEpCUTETI
«/IHIMPOBCHKA MOTITEXHIKAY.
CeinmonTBo mipo BHeceHHs 110 JlepkaBHoro peectpy K Ne 1842
49005, m. JIainpo, npoc. /1. ABopuunpkoro, 19
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