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PoGouy nporpamy HaBuaIbHOI AHCLHHILTIHH «Di3nKay po3pod/eH0 HAa OCHOBI OCBITHIX MMporpam:
«Komm'totepni chctemn ta Mepeki »:  «CuCTeMHE NPOrpaMyBaHHs », HABYAIBHUX Ta POOOYMX Ha-
BuabHUX mianiB Ne Hb-4-123-1/23, NePB5-4-123-1/23, NeHb-4-123-2/21 ,Ne Hb -
4-123-23/21. NePB-4-123 -2/23, NePb-4-123 - 23/ 23 niaroroBk# 3100yBayiB BHILOI
OCBITH OCBITHBOTO cTyrieHs «bakanaspy» 3a cneuiansuictio 123 «Kommn'totepra imkenepis » Ta Bigno-
BIIHHX HOPMATHBHHX JIOKYMEHTIB. -

Pobouy nmporpavy po3potue

‘\ g - { " T
npohecop Kadenpy 3araibHOl Ta NpHKIaTHC! ( i?‘l:-l)‘Q,Q“,\/«L_ Bosoanmup IBOPYK
npodecop Kabeaps 3araThHol T IpHICIATHCT (hizinku lerpo KOHJAPATEHKO
Y 7/
crapmui BUK121a4 KaQelpH 3ara1sH0T Ta DpH s ol iz~ »7/:7:)1111;3 BEOPOAITH

Pobouy nporpamy 06roBopeHo ra CXBAICHO Ha 3401181 Kadeapn 2araibHol 14 NPHKIAHOT Pi-
3UKH, TIpoToKo: Ne 7 sin J7Z0F.2023 p.

3aBigyBay Kadeapn _ Apxaziit TIOJTIITYK

Pobouy mporpamy oGroroperc Te CXEaNCcHO Ha saciabul suinyckosol kadeApw OCBITHBO-
npodeciitnoi mporpavu «Komm ToTepsi cuctemu Ta Mepexi v, cnciimsroct 123 «KoMn'ioTepHa in-
KEHepifs» — KadepH KOMI IOTEPHHN CACTEM TA MEpek CHCTeM. npoToxot No A3 sin 2205 2023 p.

["apanT ocBiTHLO-NpOdeciiino Tporpan: _»Muxosa [NPOLIEHKO

3aBigyBav kadepn Fop AKYKOB

Pobouy nporpamy ofroroperno re cxpaicdHo BHa saciaudai BUNyckosoi KadepH OCBITHBRO-
npodeciiinoi nporpasu «Cucrevue nporpamysarn sy, cnetiannaoet! 123 «Kovniotepaa imkeHepis»
— KadyepH KOMT'IOTEPHIOBARAX CHCTEM VIIPARITIHS, TPOTORO N 78 0y 2465 2023 p.

FapanT ocBITHLO-1POQECIHHOT PO pavs /W Oxexcanap JJIMTBMHEHKO

3aBigyBas Kadepn Oaexcanap JJWTBUHEHKO

PoGouy nporpayy o6roBopeHo Ta CxBal1eHO Ha 3ACi@HH] HayKOBO-ME 10,1 H0-peJakniiHol pa-
an AepokoeMiynoro dakynbrery, nporokot Ne 4 sig«sgyn  OF 2023p

I'onosa HMPP " Karepuna BAJIAJIACBA
PiBenb foKyMenTa — 30

[TnanoBuii TepMmin Mixk pesisismu — | pix
Bpaxosanuii npumipnng
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BCTYI

PoGoua mnporpama (PII) naBwampHOi mucnumiinn « @Di3uka» po3poOiieHa Ha OCHOBI
«MeToIMYHUX peKOMEHAIN 10 Po3poOIeHHS PoO0YOi MporpaMu HaBYAILHOI TUCIUIUTIHA JICHHOT Ta
32049HO1 ()OpM HaBUAHHS», 3aTBEPKEHUX HaKa3oM pekropa Bix 29.04.2021 Ne249/oa, Ta BIAIMOBITHUX
HOPMAaTHUBHUX IOKyMECHTIB.

1. IOACHIOBAJIBHA 3AIINCKA

1.1. Micue, MeTa, 3aBJAaHHS HABYAJILHOI M CIUILTIHH.

Jlana HaBYaJbHA AUCLMUILIIHA € TEOPETUYHOIO Ta MPAKTUYHOIO OCHOBOIO CYKYITHOCTI 3HaHb Ta
BMiHb, 110 opMyt0Th Npo¢uIb (haxiBls B rayny3i iIHPOpMaLIMHUX KOMI FOTEPHUX CUCTEM Ta TEX-
HOJIOT1H.

MeTo10 BUKIIalaHHA HAaBYAIBHOI AUCIIUIUTIHM € BUBUYEHHS OCHOBHUX (DI3MYHUX SIBUII Ta ifCil;
OBOJIOJIIHHS (DyHIaMEHTaIbHUMH MOHATTSAMH, 3aKOHAMU 1 TEOPIAMU KJIACHYHOI 1 cydacHOi (i3uku, a
TaKOX MeToJaMH (HiI3UYHOTO MOCHTIHKEHHS Ta O3HAHOMJICHHS 3 CYYacHOIO EKCIEpPHUMEHTATHHOIO
¢13uyHOIO amapaTyporo. PopMyBaHHS HaBUYOK MPOBEACHHS (PI3UYHOTO €KCIIEPUMEHTY Ta HayKOBOTO
CBITOTUISITY 1 Cy4acHOTO (PI3MYHOTO MUCIICHHS; OTMaHyBaHHS CIIOCOOAMH 1 METOJaMHU PO3B’SI3aHHS
KOHKpPETHHUX 3a/la4 3 PI3HUX PO3AUTIB (G13UKH; (HOpMYBaHHS BMIHHS BUIUISITH KOHKPETHUH (I3UYHUN
3MICT y TNPUKIAJAHUX 3ajadyax MaiOyTHbOI CHEliaJbHOCT1 3311 PO3BUTKY (DaxOBHX, COI[IaJIbHUX,
KOMYHIKaTUBHUX, 1H(QOpPMaLIHHUX KOMIIETEHII, (QOpMyBaHHS NparHEHHsS 1O CaMOPO3BUTKY Ta
CaMOOCBITH, TIOTpeOM Ta TOTOBHOCTI JO TOCTIHHOTO HaBYaHHS Yy TpoQeciifHOMYy BiTHOIIEHHI, 0
paIrioHaIbHOI MPOAYKTHUBHO1, TBOPUOI AISITEHOCTI

3aBJaHHSIMU BUBUYCHHS HaBYAJIbHOT TUCIUILIIHY €:

— ONaHyBaHHS CIOCO0IB Ta METOIB (PI3UYHOTO JOCIIHKCHHS,

— ¢opMyBaHHSI HAYKOBOTO CBITOTJISITY, CY4acHOTO (DI3MYHOTO MUCIICHHS;

— BMIHHA BUIUIATH KOHKPETHHM (I3UYHUN 3MICT y NPHUKIAAHUX 3a7a4ax MalOyTHBOT
CIIEeNiaJIbHOCTI;

— PO3BUTOK (haxOBUX, COIIATBHUX, KOMYHIKATHBHUX, IHPOPMAITIHHIX KOMIIETEHITIH;

— opMyBaHHS MparHeHHs, MOTPeOM Ta TOTOBHOCTI /10 CaMOPO3BUTKY Ta CaMOOCBITH, /O
MOCTIHHOTO HAaBYaHHS y MpodeciiHOMY T0JIi, A0 paIioHAIBHOI MTPOYKTUBHOI, TBOPYOI MISIBHOCTI.

1.2. Pe3yJbTaTi HAaBYaAHHS, AKi J1a€ MOXKJIMBICTh JOCSIITH HABYAJbHA IMCIMILIIHA

Jlo 3amiaHOBaHUX PE3yNbTaTIB HABUAHHS CJIIJ] BITHECTH HACTYITHI 3HAHHS Ta BMIHHs (IIporpamMHi
pe3yabtaty HaBuaHHs — [IPH):
— OIIII «KoMI’10TepHi CHCTEMH Ta Mepe:Ki»:

[TPH 9. BmiT cHCTEMHO MHCIIMTH Ta 3aCTOCOBYBATH TBOPYI 3/1I0HOCTI 10 (hOpMyBaHHS HOBUX 1JICH.

ITPH 15. BMmit mo€IHyBaTH TEOPIIO 1 MPAKTUKY, a TAKOXK IMIPUKUMATH PIIICHHS Ta BUPOOJIATH
CTPATETiI0 MISNTBHOCTI JJI1 BUPIIICHHS 3aB/IaHb CIICIIaIbHOCTI 3 YpaxXyBaHHSAM 3araibHOJIOICHKIX
IIHHOCTEH, CYCITUTbHHX, ACPYKABHUX Ta BUPOOHHYMX IHTEPECIB.

[TPH 21. 3naTHicTh aganTyBaTUCs A0 HOBUX CUTYyalliid, OOTpyHTYBaTH, IpUiiMaTH Ta peaizyBaTu y
MEKax KOMITETEHIIIi pilIeHHS.

[TPH 22. YcBinomMiaroBaT HEOOXIHICTh HABUYAHHS BIIPOJIOBXK YChOTO KUTTS 3 METOIO MOTTHOICHHS
HaOyTHUX Ta 3I00yTTS HOBUX (haXOBUX 3HAHb, YJIOCKOHAJICHHS KPEATUBHOTO MHUCIICHHS.

ITPH 23. SlkicHO BUKOHYBAaTH POOOTY Ta JOCSTATH MOCTaBICHOT METH 3 TOTPUMAHHSIM BUMOT
npogeciiHoT eTHKH.

— OIIIT «CucTreMHe NporpaMyBaHHs):
I1PH 1. 3Hatu 1 po3yMiTH HayKOBI1 MOJIO’KEHHS, 1110 JIE)KAaTh B OCHOBI (PYHKI[IOHYBaHHS
KOMII FOTEPHHUX 3aC00iB, CHCTEM Ta MEPEXK.
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[1PH 2. MaTi HaBUYKH NPOBEJICHHS EKCIICPUMEHTIB, 30MpaHHs JaHUX Ta MOJICITIOBAHHS B
KOMIT IOTEPHUX CUCTEMAaxX

ITPH 9. Bmitu 3aCTOCOBYBaTH 3HaHHS TEXHIYHUX XapaKTEPUCTHK, KOHCTPYKTUBHUX OCOOIMBOCTEH,
MPU3HAYCHHS 1 IPABWJI €KCILTyaTallil MPOrpaMHOTEXHIYHUX 3aC001B KOMIT FOTEPHHUX CHCTEM Ta MEPEx
JUTS. BUPIIICHHS TEXHIYHUX 3a]1a4 CIIeI1aTbHOCTI.

ITPH 15. BMmiTi BUKOHYBaTH €KCIIEPUMEHTAIIbHI TOCTIHKEHHS 32 TPOPEeCiiHOI0 TEMATHKOIO.

[1PH 16. BmiTu o11iHIOBaTH OTpHMaHi pe3yJIbTaTH Ta APryMEHTOBAHO 3aXHUINATH MPUIHSATI PilICHHS.

1.3. KomneTeHTHOCTI, fIKi J1a€ MOAKIMBICTH 3100yTH HABYAJIbHA JTUCHUILIIHA
B pe3ynbraTi BUBUEHHS HAaBYAJIbHOT TUCIUIUIIHUA CTY/IEHT MOBUHEH HAOyTU HACTYIHI IHTErpaibHi
Ta 3arajbHi KOMIETEHTHOCTI:
— OIIII «Komm’1oTepHi cMcTeMH Ta MepesKi»:

IK. 3matHicTh po3B’s3yBaTH CKJIA[HI CIEIiadi30BaH1 3aa4l Ta MPaKTUYHI TPOOIEMH i Yac Mpo
(eciitHOT AISUTBHOCTI B KOMIT IOTEpHIN raiy3i abo HaByaHHs, 110 Nepeadadae 3aCTOCYBaHHS TEOPIi
Ta METOJIB KOMII'IOTEPHOI IH)XKEHEpli 1 XapaKTepU3yeTbCs KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB.

3K 1. 3naTHICTH /10 a0CTPaKTHOTO MUCJICHHS, aHANII3y Ta CUHTE3Y.

3K 2. 31aTHICTh BUNTHCS 1 OBOJIOIIBATH CYYaCHUMH 3HAHHSIMH.

3K 3. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaI[IAX.

3K 4. 31aTHICTh CIUIKYBATUCA JIEP’)KAaBHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO.

3K 7. BMiHHS BUSIBJISITH, CTABUTH Ta BUPILIYBATH MPOOJIEMH.

— OIIII «CucreMHe MPOrpaMyBaHHS»:
IK. 3paTHICTH pO3B’sA3yBaTH CKIAgHI CIICIiali30BaHi 3a7adi Ta MPaKTA4YHI MPOOJIeMH Tij dYac
npodeciitHOT MISTTFHOCTI B KOMIT FOTEPHIM ramy3i abo HaBYaHHs, IO Tependavae 3acTOCyBaHHS
TEOpii Ta METOMIB KOMITIOTEPHOI 1HXKEHepli 1 XapaKTepu3yeTbCsl KOMIUIEKCHICTIO —Ta
HEBU3HAYEHICTIO YMOB.
3K 1. 31aTHICTH 10 aOCTPAKTHOTO MHUCJICHHS, aHAII3Y Ta CHHTE3Y.
3K 2. 31aTHICTh BYUTHUCS 1 OBOJIOIBATH Cy4aCHUMH 3HAHHSIMH.
3K 7. BMiHHS BUSIBJIATH, CTABUTH Ta BUPIITyBaTH IPOOIEMHU.
3K 11. 3gaTHICTh 10 PO3yMiHHS MPEeIMETHOT 001acTi Ta TPOQECIHHOT TIsITBHOCTI.
®K13. 31aTHICTh BUpIITYBAaTH MPOOJIEMH Y TaTy31 KOMIT FOTEPHHUX Ta iH(POpMAIIHHUX TEXHOJIOTIH,
BHA3HAYaTU OOMEKEHHS [IUX TEXHOJIOTM.

1.4. MixxqucuuILIiHapHi 3B’ A3KHU

Kypc dbizuku OyayeTbesi Ha MIMPOKOMY BUKOPUCTAHHI BUIIOT MATEMAaTUKH, 0€3 SKOT HEMOXKIINBE
rOoOKe PO3yMiHHS (PI3MYHUX 3aKOHIB Ta iX HacHiAKiB. TomMy BHBYEHHS (i3UKHM B paMKaxX JaHOI
MpOrpamMu MOBHHHO MPOXOJAUTH B TICHOMY 3B’SI3KY 1 Y3TOJIKCHHI 3 BUBYCHHSM BUILOT MATEMAaTHKH.

HapuanpHa mucumrniina «®i3ukay € 0a30BOI0 Ui BUBUCHHS HaBYAIBHUX AMCHUILTH: «Teopis
EIeKTPUYHUX Ta MAarHiTHUX Kin», « Komm'orepHa enektpoHika», «KoMmMm'toTepHa CXeMOTEXHIKa»,
«CucteMHe mporpaMmyBaHHs», «OCHOBH HaHOENEKTPOHIKN», «KoMIT'IoTepHa MIKPOEIEKTPOHIKa»,

2. MIPOT'PAMA HABYAJILHOI JUCHUILJITHU

2.1. 3micT HAaBYAJBLHOI JUCIHUILIIHA

HaBuanpHuii Marepial IUCHMIUIIHM CTPYKTYpOBaHUM 3a MOJAYJIBHUM HPHUHIUIIOM 1
CKJIAJa€eThCs 3 4 HaBYAIBHUX MOJYINIB, a caMme:

- HaBuanbHOro MmopayJs Ne 1 «Mexanika. MoJiekyasipHa ¢izuka i TepMoagnHaMika»

- HaByajgbHOTO MOAYJs Ne 2 «EjiekTpuka i MaraeTusm»

- HaByaiubHOTO MOAyJs Ne 3 «KosmBanHs Ta XxBWJIi. OnTuka»,
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- HaBuyajbHOro moayJsi Ne 4 «KBanroBsa, aromHa Ta siiepHa ¢isuka. Enementn ¢izukn
TBEpPAOro Tijna»

KoxkeH 3 SKHX € JIOTTYHO 3aBEPIICHOI0, BIIHOCHO CAMOCTIHHOIO, IIUTICHOIO YaCTHHOKO HaBYAIbHOL

JMCUUIUTIHYA, 3aCBOEHHS SIKOi nepeadavae MpoBEACHHS MOIYJIBHOT KOHTPOJIBHOT poOOTH Ta aHai3
pe3ynbTaTiB ii BUKOHAHHS.

2.2. MoayJibHe CTPYKTYPYBaHHS Ta iHTerpoBaHi BUMOI'H 10 KOKHOT'0 MOIYJIA

Mopyab Nel «Mexanika. MoJiekyJsipHa ¢gi3nka i TepMoguHaMika»

InTerpoBani BuMorm a0 wmoayiass Nel: y pe3ynbrari BUBYEHHS Marepially MOIYJS
CTYACHTHUMAIOTh 3Hamu OCHOBHI (PI3MYHI SBUIA, 3aKOHU U Teopli KIACHYHOI 1 Cy4acHOi (I3UKU Ta
cdepu ii MPaKTUYHOTO 3aCTOCYBAHHS, KIHEMATUYHI Ta AUHAMIYHI XapaKTEPUCTUKU MOCTYNAIbHOTO Ta
00epTaibHOTO PYXiB, 3aKOHH 30€peKeHHS B MEXaHiIl, OCHOBHI TMOHSTTS CTATUCTUYHOI (PI3UKHU 1
TEPMOJIMHAMIKH, 3aKOHH TEPMOJIMHAMIKH 1 X 3aCTOCYBaHHSI JAJIs 130MPOLECIB, KOHCTPYKI[IIO, TPUHIMI
aii 1 KKJ]I TemioBux ABUTYHIB.

CryneHTH MOBUHHI éMimu 3acTOCOBYBAaTH (DI3MYHI 3aKOHU Ui PO3B'S3yBaHHS MPaKTUYHHUX
3a/1a4y, BUKOHYBAaTH (DI3MYH1 BUMIPIOBAHHS Ta OIIHIOBATH BIAMOBIAHI TOXUOKH, 32 JOMIOMOTOIO TIEBHUX
METOJIUK .

Tema 1.Beryn 10 kypey ¢isuku. KinemaTtuka matepiajabHOI TOUKH.

Mo Take ¢i3uka? Ponp ¢i3uku B KHUTTI CycHiIbCTBA. ba3oBi MOHATTS 1 KOHUENii (i3UKH.
Crpykrypa cydacHoi ¢pizuku. Knacudikanis 3akoHiB pizuku. Oi3udH1 MOJEII.

Kinematnka. KiHemMaTH4H1 XapakTEpUCTUKH: MaTepiajlbHa TOYKA, CHCTEMa BiMJIIKY; pajiyc-
BEKTOD; PIBHSAHHS PYXY; TPAEKTOPIs; PIBHAHHS TPAEKTOPIi; IIBUIKICTD; MPUCKOPEHHSI.

Tema 2. KinemaTuka a0CoJIl0THO TBEPIOIO Tijia.

[Mocrymaneuuii pyx. ObeptanpHuil pyx. KiHeMaTndHi XapakTEPUCTHKUA OOEPTAIBLHOTO PyXY:
KyT TMOBOPOTY; KyTOBE MEPEMIllIEHHS;, PIBHSHHS PyXy; KyTOBa IIBUJKICTh; YaCTOTA; MEPIOA; KyTOBE
MPUCKOPEHHS. 3B’ SI30K JIHIHHUX 1 KYTOBUX KIHEMAaTUYHHUX XapaKTEPUCTHUK.

Tema 3. luHamika.

Jlunamika matepianbHoi Touku. [lepmuii 3akon HeroToHa, iHEpITiaabHi CHCTEMH BIUTIKY, Maca.
Hpyruii 3akod HerotoHa, iMmynbc, cua. TpeTiit 3akoH HeroToHa.

Jlunamika TBEpOTO Tijna.

Jlunamika oGepTasibHOTO pyXy. MoMeHT cuii. MoMeHT iMmynbey. MomeHT iHepitii. Teopema
Hreitnepa. Jpyruii 3aKkoH AMHAMIKU U1 00EPTAIBHOTO PYXY.

Tema 4. InepuianbHi Ta HeiHepUiaJbHI CHCTEMH BiUTIKY.

[TepeTBopenns ["anines. MexaHiYHUN MPUHIIAI BiIHOCHOCTI.

Heinepuianpui cucremu Bimmiky. Cunu iHepiii Ta ix oco6nuBocti. Cunu iHepuii B cucremi
BIIUTIKY, 1J0 00epTaeThes. Binnentposa cuina iHepuii. Cuna inepiii Kopiosmica.

Tema S. PeasituBicTChbKa MexaHika.

IToctynatu cneuianbHOi Teopii BigHocHOcTi EifHinTeitna. IleperBopenns Jlopenua. Ilonstrs
OJIHOYACHOCTi. BimHOCHICTP MOBXHMH 1 TPOMDKKIB dacy. PensTUBICTCHKMN 3aKOH J10JIaBaHHS
mBUAKOCTEH. EnleMeHTH pensTuBiCTChKOI quHaMiKu. B3aeMo3B 130Kk Macu Ta eHeprii.

Tema 6. 3axonu 30epeskeHHS

3akoH 30epexeHHs iMmyiabcy. LleHTp mac. AOGCONIOTHO NpyXHE Ta AaOCONIOTHO HENpPY)KHE
3iTkHeHHs. PeakTuBHuil pyx. PiBHsHH: LlionkoBCchKkOT0. 3aKOH 30€pe’KeHHSI MOMEHTY IMITYJIbCY.

Kinetnuna enepris. Mexaniuna po6Gota. [loryxkHicts. IloTeHmianbHa eHeprii. 3akoH
30epexkeHHs1 MexaHi4HOoi eHeprii. HekoHcepBaTHBHI cuiy. J{MCUMAaTUBHI CUCTEMHU. 3aralbHUI 3aKOH
30epeKeHHs 1 IepeTBOPEHHS eHeprii PensITHBICTChKI 3aKOHU 30€peKeHHS.

Tema 7. CraTucTuunmii i repmoauHamMiuauii meroa. CrtaTucTudHi po3noaiyin
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[Ipenmer cratuctiuHoi Gi3uku i TepMoauHaMiku. TepMoauHaMiuHa cUCTEMA.
Tepmoaunamiuni napameTpu. PiBHOBaxHI cTanu i npouecu. Po3nosin MakcBesia MoJIeKyl Ta3y 3a
IBUAKOCTSIME TeTuioBoro pyxy. Hocnix llltepra. bapomerpuyana ¢popmyna. Po3noaur bonsiimana B
noTeHIabHOMY 1oJIi. Po3moin Maxkcemia—bonbpimana. [Torsitts mpo posmozin ['i66ca.

Tema 8. MosiekyasipHO-KiHETHYHA Teopis rasis

OcHOBHE pIBHSAHHS MOJICKYJISIPHO-KiHETHYHOI Teopii ineanbHOTO Ta3y. BHyTpimHs

erepris. Yucno ctyneniB cBoboau Monekynu. Knacuyna teopist TeruioeMHOCTI. PiBHSIHHS
Maiiepa. IToHATTS PO KBaHTYBaHHS €HEPrii 00epTaHHS i KOJMBAHHS MOJICKYJI.

Tema 9. SIBu1a nepeHeceHHst

Judy3is, TeNIonpoBiIHICTE Ta BHYTPILIHE TepTs B rasi. [liamerp mousekyn. CepenHe 4ucio
3ITKHEHb MOJIeKyI. EnemenTapHa Teopist mpolieciB mepeHocy.

Tema 10. [lepiunii 3axkon Tepmoannamiku. [oairponni npouecu

TenuoTa. [1epumii 3akoH TepmoanHamiky. PoboTa B TepMOIMHAMIYHUX MPOIIECAX.
3acTocyBaHHS MEPIIOT0 3aKOHY TEPMOIMHAMIKH /10 130Mpo1eciB. PIBHSHHS NOJIITPOITHOTO MPOLECY.

Tema 11. pyruii 3akon repmoaunamiku. TensioBi mamunu. ExTponis.

O6opoTHi it Heo6opoTHI TiporiecH. Kostosi mporiecu. TemmoBi ABUTYHH, XOJIOIUIBHI MAITUHA
Ta ix eekruBHicTh. L{ukn Kapno. Koedimient kopucnoi aii uukiy Kapno. {pyruii 3axkoH
tepmoauHamiku. Hepiricte Knaysiyca. EnTpomnis. 3akoH 3poctanHs eHTportii. BitbHa Ta 3B’43aHa
eHepris. CTaTUCTUYHUHN 3MICT JIPYrOro 3aKOHY TE€PMOJIMHAMIKH.

Tema 12. PeanbHi razu. ®@a3oBi piBHOBaru i nepeTBopeHHsI.

Binxunenus Bin 3aKoHIB ifieanbHOTO Ta3y. PiBHsHHA Ban-nep-Baanbca. Anani3 piBHsHHs Ban-
nep-Baanbca. [30Tepmu peanbHOrO Ta3zy. Kputnanwuii ctan pedoBuHu. MeTacTabiibHI CTaHU: TTEPECH-
YeHa mapa, rmeperpira Ta po3TArHyTa piauHa. YMoBH piBHOBaru ¢a3. @a3zoBi nepexoau Nepioro i
npyroro poxy. @azosi giarpamu. PiBusans Knaneiipona — Kiaysiyca.

Monyab Ne 2 «EnekTpuka i MarneTusm»

InTerpoBani BumMoru a0 moayJs Ne2: y pe3yabTaTi BUBUCHHS MaTepiady MOIYJsS CTYACHTH
MaloTh 3HAMU BU3HAUEHHS TAKUX MOHATH, K BEKTOP HAMPYKEHOCT! €JIEKTPUYHOTO 1 MArHiTHOTO
MOJIsl, TMOTEHIIa]l eJIEKTPUYHOTO IOJIs, EEKTPOEMHICTD, CHJIa CTPYMY, BEKTOP TYCTUHU CUIIU CTPYMY,
Hampyra, OCHOBHI 3aKOHU €JIEKTpOMarHeTu3My, (OopMyJIIOBaHHS Ta 3aCTOCyBaHHS Teopemu ['aycca,
3aKOHIB IMOBHOTO CTPYMY Ta €JIEKTPOMArHITHOT IHAYKIIii.

CryneHTu TOBUHHI éMimu BUKOPUCTOBYBATH METOJMU EKCIIEPUMEHTAIBHUX 1 TEOPETHUHUX
JOCIIIJKEHb  €JICKTPOJUHAMIKH, OyayBatu rpadikd, BHKOPUCTOBYBAaTH 3100YyTI 3HAHHS IS
PO3B’sI3yBaHHS MPAKTUYHUX 3a]1a4.

Tema 1. CTaTu4He eJleKTPUYHE MOJIe.

Jlxepena esqekTpuuHoro mnois. 3akoH Kymnona. CUloBi XapaKTEpUCTUKU MOJIS: BEKTOP OIS,
HampyxXeHicTb. EHepreTuHi XapakTepUCTUKH TOJS: MOTEHIlalbHAa EHEepris, MOTeHLIan. 3B’SI30K
HampyXeHocTi Ta mnoTeHuiany. ['padiune 300paxkenHs cuioBoro mnois. Lupkynamis BekTopa
Hanpyxenocri. [loTik Bektopa HanpyxeHocTi. Teopema ["aycca.

Tema 2. PeyoBuHa B ejeKTpu4HOMY moJi. BaacTuBocTi aienekTpukiB, NMpoBigHHKIB,
HANBIPOBIiIHUKIB.

JlieeKTpUKHU B €IEKTPUYHOMY 0JIi. BacTUBOCTI JieNeKTpHUKIB.

[IpoBifHUKKM B e€JIEKTpOCTaTUYHOMY THoJi. EnexkTpuyHa e€MHICTh MpOBIAHUKIB. B3aemHa
eMHicTh. KoHnieHcaTopH.

HaniBmpoBiTHUKH Ta iX BIACTHBOCTI.

Tema 3. EHepreTH4Hi XapaKTePUCTHKH €JIEKTPOCTATHYHOIO MOJIS.

PoGoTta 3 mnepemimeHHs 3apsny B mnoii. B3aemHa enepris cucremu 3apsniB. Enepris
3apsKEHOT0  BIIOKPEMJIEHOTO MPOBIAHMKA 1 KOHJEHcaTopa. ['ycTuHa eHeprii elneKTpOCTaTHYHOTrO
OIS
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Tema 4. [locTiliHMi eJIEKTPUYHUI CTPYM.

XapakTepUCTUKU E€JIEKTPUYHOTO CTPYMY: T'YCTUHA CTPYMY, CHIIa CTPYMY.

EnekTpornpoBiiHiCTh METaTIB.

YMOBU iCHYBaHHS €JICKTPUIHOTO CTPYMY.

Po6oTa Ha HeomHopigHil minsHi. 3akoH OMa B iHTerpaibHid Ta nudepeHianbHii GopMmi.
[IpaBuna Kipxroda. 3axon xoynsa-Jlenna B iHTerpanbHii Ta audepenuianbhii popmi. IloTyxHicTh
CTpyMmy.

Tema 5. CtaTu4uHe MarHiTHe noue.

XapakTepucTUKH MarHitHoro moss. 3akoH bio-Capapa-Jlamnaca. 3akOoH TOBHOTO CTpyMy.
Teopema I"aycca y1st MarHITHOTO TIOJISL.

Jlii Mar”iTHOTO TOJS HA EJEKTPUYHHUNA CTPYM (OJMHUYHUHN 3apsiji, TPOBIIHUK 31 CTPYMOM,
pamKky 31 ctpymMoM). PoGoTa no nepemiiieHHIo TpOBITHUKA 31 CTPYMOM Y MarHiTHOMY IO

PeyoBuna B MarHiTHoMy mnoJji. Buau HamarHidyyBaHHS: JlaMarHeTUKH, IapaMarHETHUKH,
(hepomMarHeTHKH.

Tema 6. lunamMiuHi moJs.

Buxpose enextpuuHe moje. EnexkrtpomaritHa iHAyKiisS. XapaKTepUCTUKH BUXPOBOIO
eJeKTpu4HOro noJis. InnyktuBHIcTh. Camoinaykuis. ConaeHoin.

Enepris maraitHOro noJsi.

3MiHHE B Yaci Mar"iTHe moJie. MarHitoenekTpuyHa HIyKIT1s.

Mertononoriyai ocHOBU piBHSHb MakcBemia. PiBHAHHS MakcBenna B IHTErpajibHINA 1
mudepennianpHiid Gopmi. OkpeMi BUMaAKU PIBHAHb MakcBesa.

Moayab Ne3 «KoauBanHs Ta xBWiIi. OnTuka»

InTerpoBani BumMoru 10 moayJs Ne3: y pe3yabTaTi BUBUCHHSI MaTepialy MOJYJs CTYJISHTH
MalTh 3Hamu OCHOBHI 3aKOHH, IO OMUCYIOTh MEXaHIYHI 1 €JEKTPOMArHiTHI KOJHMBAHHS Ta XBHII,
OCHOBHI XapaKTEPHCTUKH, 32 JOTIOMOTOIO SKUX MOHA OMUCATH KOJHMBAJIBHHUHA 1 XBUJIHOBI MPOIIECH,
MO3UTHBHUMN 1 HETaTUBHUI MPOSB BUHUKHECHHS KOJMBAHb y TEXHIIll, BJIACTHBOCTI Ta XapaKTEPUCTUKU
EJIEKTPOMATHITHUX XBHJIb ONTHYHOTO JIiala3oHy, SBUIA, IO JIS)KAaTh B OCHOBI JIii POCTUX ONTUYHUX
CHCTEM, $IKI BUKOPUCTOBYIOTBCS [UIS PI3HUX METOMIB TEOPETHYHOTO Ta EKCIEPUMEHTAIHHOTO
JIOCIIIKEHHS.

CryneHTH TOBWUHHI émimu pO3B's3yBaTH TEBHI NMPUKIAIHI 3a7adi HA OCHOBI HAOyTHUX 3HaHb,
OIIHIOBATH PE3yJIbTaTH XBHUJILOBUX XapaKTEPHUCTHK, OyayBaTH rpadiku, BU3HAYATH MOXUOKU (DI3UIHUX
BHUMIPIOBaHb, HA OCHOBI aHAJII3y ONTUYHUX SIBUII 32 JOMOMOTOI0 IMIEBHUX METOJUK BUKOPUCTOBYBATH
ONTHYHI CHCTEMH JIJIS1 KOHTPOJIIO (PiI3MYHUX BEJIMYMH Ta OI[IHIOBATH TOYHICTh BUMIpIB.

Tema 1. BinbHI MexaHi4Hi KOTUBAHHA.

BinpHi He3racaroui MexaHIuHI KOJMBaHHA. BinmpHiI 3aracaroui MeXaHI4H1 KOJIMBAHHS.
JlonaBaHHS KOJIUBAHb.

Tema 2. BinibHI eJIeKTPOMarHiTHi KOJIMBaHHS.

BinbHi Hesracarodi eJEKTPOMAarHiTHi KOJMBaHHA. BinbHI 3aracaroui  eJIeKTpOMarHiTHi
KOJIMBAaHHS. XapaKTePUCTUKU 3aracaHHs KOJIMBaHb.

Tema 3. Bumymieni MexaHi4HI Ta eJICKTPOMATHITHI KOJIMBaHHS.

BuMmyiieHi MexaH14Hi Ta eIeKTpOMarHiTHi KouBaHHS. ABTokonuBaHHs. dnarep kpuia.

Tema 4. 3minHunii cTpym.

Bumymieni konuBaHHs cwiid cTpyMmy. 3akoH OMma Juis 3MiHHOTO cTpyMmy. Cnaau Hampyrud Ha
eJIEMEHTax KoJjia 3MIHHOTO CTpyMy. BekTopHa fiarpama ajis criajiB Hanpyru. BrpaTu B KoJ1i 3MIHHOTO

CTpYyMYy.
Tema 5. MexaniuHi XBUJIi.
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3arayibHi TOJIOKEHHA. XapaKTePUCTUKH MOHOXPOMATUYHOI XBWJIl. PIBHSHHSA MIIOCKOT XBHWIII.
PiBusinus cepuunoi xBumi. XBuiboBe piBHsAHHSA. Pa3oBa MBUAKICT. EHEpris mpyXHOT XBHIIL
I'yctuna nmotoky eneprii. [nrencuBHicTs xBuiti. CTosiua XBUIIS, 3acTOCyBaHHA. 3BYKOBi XBHii. Edexr
Jonmuiepa, 3acTOCyBaHHS.

Tema 6. EnexkTpomardiTHi XBuuIi.

XBUIbOBE PIBHSIHHA. XapaKTEPUCTUKU EJIEKTPOMArHiTHUX XBWJIb. EHEpris elekTpoMarHitHOI
XBHJIi. BUIPOMIHIOBaHHS €NIEKTPOMArHiTHUX XBHUIIb.

Tema 7. InTepdepenuis cBitaa.

BrnacTtuBocTi cBiTi0BUX XBWIb. Da30Ba Ta rpyrnoBa MBUIKOCTI.

SBume iHTEepdepeHii cBitiaa. Po3paxyHoK KapTHHM Bl JIBOX KOT€PEHTHHUX JuKepena. Meroau
YTBOPEHHSI KOT€peHTHUX mkepen cBimia.llpakTuyHe 3acTtocyBaHHS i1HTepQepeHIli CBITIA: KUIbLS
HrroToHa, mpoCBITICHHS ONTHKH, IHTEPPEPOMETPH.

Tema 8. {udpakuis csit.a.

[Mpunuun Iroiirenca-Openens. Meron 3o Dpenensa. Hudpaxiis chepudyHHX XBWIH Ha
KpyrioMy oTBopi. Judpaxiis chepuuHux XBUIIb Ha HEMTPO30POMY AUCKY. JIudpakiiis IIIOCKUX XBHIIb
Ha miuHI. Judpakmiiina pemritka. [Ipaktudyne 3acrocyBanHs 1udpaxitii.

Tema 9. Ilonsipu3anis cBitaa.

Crmocobu  yTBOpEHHsS TOJSPU30BAHOTO  CBITJIAa. 3akoH  bprocrepa. BnactuBocti
MOJISIPU30BaHOTO CBiTa. 3akoH Maitoca. IlItyyna onruuna anizorpormis. Egext Keppa.

Monyab Ne4 «KKBanToBa, aToMHA Ta siiepHa pizuka. EjeMenTn Qizuku TBepaoro tijia.»

InTerpoBani Bumoru a0 MoayJisi Ned: y pe3ynbTari BUBUEHHS Marepially MOAYNS CTYIACHTH
MarOTh 3Hamu OCHOBHI SIBUIIA, 1110 OTIMCYIOTh KBAHTOBY MPUPO/Ty BUIIPOMIHIOBaHHS: (DOTOE(HEKT, THUCK
cBiTna, epext Komnrona, Mexi 3acTOCyBaHHS KJIACMYHOI Ta KBAHTOBOT MEXaHIKH, XBUJILOBI PIBHSIHHS
JUIsl MIKPOYACTUHOK Ta TOHSATTS “TIOTEHIIadbHA sMa”, “TIOTeHIIaNpbHUN Oap’ep”, OymoBy saep Ta
OCHOBHI 3aKOHH IO OMHUCYIOTh SIICPHI peakilii (peakiii Mmoaury Ta CHHTE3Y), 3aKOH Pai0aKTHBHOTO
posmany, OyaoBYy Ta YTBOPEHHS KPHCTAIYHUX TPATOK TBEPAWUX TUI, 30HHI CXEMH METaliB,
HaITIBIPOBITHUKIB, JTIEICKTPHUKIB.

CryneHTH TOBHUHHI @Mimu TOSICHIOBATH KBAHTOBY MPUPOJY BHUIIPOMIHIOBAHHS, 3allOBHEHHS
EHepreTUYHUX CTaHIB aTOMIB PI3HUX €JIEMEHTIB, 3aCTOCOBYBATH TEOPETUYHI 3HAHHA JJISl MOSCHEHHS
CIEKTPIB PI3HUX aTOMIB; aHAJI3YBATH XiJ| AAESPHUX PEAKI[IH 1 3aITMCyBaTH MpaBUJjla 3MIIIIEHHS 711 HUX,
MOSICHIOBATH NPUHUMN Jii  SAEpHUX Ta TEPMOSIEPHUX PEaKTOPiB, MOSICHIOBAaTH  poOOTY
(hoToCIIeMEHTIB, HAIIIBITPOBITHUKOBHUX ITPHUIIA/IIB.

Tema 1. TenJioBe BUNIPOMiHIOBAHHS.

TemoBe BuUNpoMiHIOBaHHS. AOCOJIOTHO YOpHE TUIO. 3aKOHU TEIJIOBOTO BHUIIPOMIHIOBAHHS
(3akoH Kipxroda, 3akon Credana-bonpiimana, nepiiuii 3akon Bina, nqpyruii 3axoH Bina).

Teopis TemiaoBoro BUIMPOMiHIOBaHHA. «YibTpadioneroBa katactpoda». ['imoresa [lnanka.
®opmyna [Inanka. 3acTocyBaHHS 3aKOHIB TEIJIOBOT'O BUIIPOMIHIOBAHHS.

Tema 2. KopnmycKy/JIsipHO-XBH/JIbOBHH AyaJii3M CBiT/Ia Ta pe4OBHHH.

3akoHu ¢oroenekTpuyHoro edekry. Teopia doToenekrpuuHoro edexty. JlocniaHa nepepipka
piBHsHHS ElHmreiina. Xapakrepuctuku ¢ortoHa. Ilpaktuune 3actocyBaHHs (oToedekty. Tuck
csitna. Edexr Komnrona. I'inore3a Jle bpoitnsa. XsunvoBa ¢yHkuisa. PiBusuus [lpeninrepa

Tema 3. KBanToBa Teopist BUNPOMiHIOBAHHS.

Cnextp aroma BoaHto. Teopis bopa ans atoma BogHIO. ATOM BOJHIO y KBAaHTOBIM MEXaHIIIl.
IIpoctopoBe kBanTyBaHHs. CriiH enekTpoHa. [Ipuniun ITayoi.

CrnioHTaHHe 1 BUMYIIIEHE BUNPOMiHIOBaHHS. KBaHTOBI reHepaTopH.

Tema 4. fAnpo aToma.

Cknan i xapakTepuCTUKH sipa. BmactuBocTti sapa. SnepHi cumu. Enepris 3B’s3ky. bynosa
anapa. EHepreTuyHi piBHi sA1pa.
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Tema 5. PagioakTuBHmii po3nan. SlnepHui peakuii.

PagioakTBHUMI po3naja, 3aKOH  paji0OaKTHBHOTO po3manxy. Anbda-posnan. bera-posmazn.
I'amma-posnan.Knacugikanis suepuux peakuiid. Enepris saepuux peakuiil. Peakuis moainy. Peaxiis
CUHTE3Y.

Tema 6. EnemenTapHi YacTHHKH.

Bumun B3aemoqii. 3akoHu 30epekeHHs. Kiacudikarii eleMeHTapHHX 4YacTHHOK. bymosa
eJIeMEHTapHUX 4acTUHOK. KBapku.

Tema 7. Enementu ¢izuku TBepaoro tijia

Kpucraniyni 1 amopdui Tinta. Bumm mibkaToMHUX 3B’S3KIB B KpucTanax. EkcriepumeHTalbHI
METO/IM JIOoCHiKeHb KpucTaniB. Henockonanocti 1 nedektu B kpucranax. ToukoBi AeeKTH: BaKaHCIi,
JOMIIIKKA TIPOHUKHEHHsS 1 3amimieHHs. KpaiioBi 1 TBHUHTOBI auciokamii. Pigki kpucramm 1 ix
BJIACTHBOCTI.

BiaMiHHICTS KITACHYHUX CTATHUCTUK BiJ KBaHTOBHX. KBaHTOBI1 po3noaimu ®Pepmi-/ipaka 1 bose-
Eitnmreiina. [IoHATTS 1po BUPOJKEHHS CHUCTEMHM YacTHMHOK, SKI OINUCYIOTbCS KBAHTOBOIO
cratuctuko. @ortoHHuit 1 ¢poHoHHMH ra3. Teopii TemnmoemHocTi kpuctaniB Einmrelina 1 Jlebas.
TennonpoBiAHICT KPUCTAIIB.

Knacuuna Teopist enekTponpoBiIHOCTI Ta i1 HeJoiku. Bupomkenuil enextponHuii ra3 @epmi B
Mertani. KBanTtoBa Teopis enexkrtpompoBimHOCTI . HaampoBigHicTh. MarHiTHI  BIaCTHBOCTI
HaanpoBiAHUKIB. EQext Jxo3edcona.

Po3zmienyieHHs eHepreTUYHUX piBHIB BAJIEHTHUX €JIEKTPOHIB 1 YTBOPEHHS €HEPTeTUYHMX 30H B
KpucTanax. EHepreTHuHMii ciekTp eIeKTPOHIB B METallax, HaIlIBIPOBIAHUKAX 1 IEJIEKTPUKAX.

Brnacui wamiBnpoBimHuku. Cratuctuka @®epmi 1 KOHIIGHTpaIlis  3apsdiB Yy BIIACHOMY
HaIiBOpOBiMHUKY. MexaHi3Mm npoBigHocTi. Enextponni ta "mipkoBi" HamiBnpoBimHUKHU. J[OHOpHI Ta
aKIenTopHi AoMimkH. JloMIIKOBa MPOBIAHICTH HAIMIBNPOBITHUKIB. TemiepaTypHa 3aleXHICTh
MPOBIAHOCTI HAITIBIPOBITHHKIB.

KonrtakTHa pizHHUI moTeHIiaNiB. KOHTAKT €1eKTPOHHOTO 1 AIPKOBOTO HAMIBIPOBIAHHUKIB /P-N
nepexin/. Tpamsuctopu. SBuma 3eebeka, IlenpT'e 1 Tomcona. @oToeneKkTpuyHI sBUINA B
HaIiBOpoBiTHUKaX. BeHTunpHUN hoToCePeKT.

KopnyckynsipHo-xBuab0oBuid ayanizamM Marepii. Pedouna 1 mose. EBosmrortiss ¢iznuHoi KapTUHU
cBitry. PewyoBMHa mnpu HAABUCOKOMY THUCKY 1 Temmeparypi. PedoBuHa B HaJCHIBHOMY
eneKTpoMarairnomy mnoJi. [Ipo6aemu cyuacHoi ¢hizuku 1 acTpodi3uk.

2.3. TeMaTUYHUH IJIAH.

OG6csir HaBYAJIBHUX 3aHATH (T04.)
Jenna popma 3aouna gopma
HABYAHHS HABYAHHS
Ne Hasea temn . .
n/n TEMATHYHOI'O0 PO3Ii .8 &7 .85
‘ I, AR RN s| z|c BB
) S 2 5 © = S = | = S
2 2| S g e =z ©) 2 g | s =) @)
) | B H 8 o A &) O | & < A
» | RIREARA O » | RIEAR @)
1 ] 2 | 3 ]4]5]6] 7] 8 ]9]10]11] 12
Monyas Nel «Mexanika. MogekyaspHa gizuka i TepMognHaMiKka»
) . 1 cemecT 1 cemecT
Beryn no kypey ¢izuku. KinemaTtuka P P
11 . -
MaTeplanbHOI TOUKH. 4 2 - } 2 4 - - - 4

OO6uncieHHs TOXUOOK (Qi3MYHUX BETUYKH.
1.2 BusHayeHHs ryCTHHH TiJ1 IPaBUIIBLHOL 4 - - | 2 2 6 - - 2 4
reoMeTpuvHoi Gpopmu
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1 2 3 4 | 516 7 8 9 |10 | 11 | 12
1.3 Kinematnka abcomoTHO TBEpAOro Tijia. 3 -l 2| - 1 8 2 2 - 4
1.4 Junamika. 7 2| 5 | . 3 4 - - - 4
JunHamika 00epTaIbHOTO PyXY.
1.5 BusHayeHHst MOMEHTY iHep1ii 3a 4 - S| 2 2 - - - -
Joromororo Masitiuka O6epOeka
1.6 [HepuianbHi Ta HelHepIiaNbHI CHCTEMHU 2 - 2 4 - - - 4
Bi/uTiKy.PensiTuBicTchka MexaHika. - -
1.7 3akoHH 30epeKEHHS 7 21 0| .13 4 - - - 4
18 B'I/IB‘ICHH'S[ 3aKOHIB 30€peKeHHS TTPH 3 i S 1 i i i i i
3ITKHEHH1 KYJIb
19 CraTHCTHYHHIH 1 TEPMOTUHAMIYHHH
' MeTo 1. CTaTHCTUYHI PO3ITOALIH 6 2 2 _ 2 6 2 - - 4
MosiekyIIpHO-KiHETHYHA TeOpis ra3iB
SIBuiia nepeHeceHHs
1.10 | Ilepmmii 3aKOH TEPMOJUHAMIKH. 3 1] . } 2 4 - - - 4
[onitpomnHi npoiecu
111 BusHaveHHs B’SI3KOCTI PiIHHA METOJIOM 3 ) 2 1 i i i i i
Crokca.
Hpyrwii 3akoH TepMoanHaMiku. Termrosi
11p | MaumHu. EnTporist. . - 2 - ] ] 2 4 i i i 4
Peanbhi razu. ®a3o0Bi piBHOBArU 1
MIePETBOPEHHSL.
113 Buznauenns BIIHOLICHHS TTUTOMHX 3 ) |1 9 i i i i i
teroemHoctel ra3iB C,/Cy
1.14 | BukonaHHs JOMAIIHLOro 3aBHaHHs Nel 8 - ) 8
1.15 | MonynbHa KOHTpOJIbHA poboTa Ne 1 3 - 1| - 2 - - - - -
Ycoorozamonyaem Nel | 62 | 9 | 9 | 9 | 35 | 44 | 4 2 2 36
Monayab Ne2 «EneKTpuKa i MATHETH3M»
2.1 | Cratu4He eneKTpuYIHe IMoIe 8 2 | 2 | _ 4 8 2 2 - 4
2.2 | BumiproBaHHS eNEKTPUIHUX BETHYUH 6 - -] 2 4 - - - - -
PeyoBuHa B ENEKTPUYHOMY  TIOJI. 5
2.3 BrnactuBoCcTi AieneKTpuKiB, TPOBIAHHKIB, 2 - _ _ - - - - -
HaIiBIPOBIHUKIB.
24 Eneprernyni XapaKTepHCTHKH 7 2|, | . 3 4 i i i 4
€JIeKTPOCTATHYHOTO TTOJISL.
BusHaueHHS oropy METOI0M MicTKa 3
2.5 . 5 - -2 - - - - -
VYircrona
2.5 | IlocTiiHUH eNeKTPUYHUHN CTPYM. 7 2 | 2 | _ 3 4 - - - 4
2.6 | BuzHaueHHsS MUTOMOrO OMOPY NPOBITHUKA 5 - | 3 6 - - 2 4
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HaBYATBHOI JUCITUTLTIHH
«®Dizuka» crop. 12318
1 2 3 4 1516 7 8 9 |10 11 | 12
2.7 | CtatnyHe MarHITHE TOJIE. 5 2 1 ) 2 4 - - - 4
BuznauyeHHs1 rOpU30HTAIBHOL CKIaq0BO1
28 |. ) : 6 - ]2 4 |- - - - -
THIYKI[T MarHITHOTO TOJIS 3eMiti
JunaamiuHi mosst. ) i i i
2.9 3akonu MakcBernia 2 - - 2 5 5
2.10 | MoaynbHa KOHTpOJIbHA poOoTa Ne 2 5 - 1| - 4 - - - - -
Ycboro 3a mogysaem Ne2 58 | 8 | 8 | 8] 3 | 31 2 2 2 25
Ycboro 3a nepuiuii cemecTp 120 | 17 | 17 |17 | 69 | 75 6 4 | 4 61
Moayab Ne3 «KoanBanHs Ta xBuJi. OnTuka»
31 BinbHi MexaHIYHI KOMBaHHS. BiabHi 22 (eMEETP 2 cemectp
' CJIEKTPOMArHITHI KOJIMBaHHSI. 9 5 2 3 13 2 2 9
32 BuBYeHHSs 3aKOHIB KOJIMBaHHS Qi3MYHOTO 7 ) 12 2 11 i i 2 9
MasTHHKA 2 1
33 Bumytieni MexaHiuHi Ta eJIEKTPOMArHiTHi 4 2 | ] 5 9 i i i 9
KOJIMBaHHSL.
3.4 | 3miHHHH CTPYM. 4 2 | 3 2 9 - - - 9
3.5 | Mexaniuni XBuUII. 6 2 2 ) 2 13 2 2 - 9
BuBueHHs BIaCTUBOCTEH CTOSTYUX XBHIIb, 2 2
3.6 . 8 - 3 9 - - - 9
YTBOPEHHUX B CTPYHI 2 2
3.7 | EnexrpoMartitHi XBui 4 2 ) ) 2 9 - - - 9
3.8 | Iutepdepentiis cpitia. 6 2|5 ; 2 9 - - - 9
39 BusHaueHHs pajiiyca KpUBHHH JIH3H 32 8 ) ] 2 2 11 i i 9 9
JIOIIOMOTO10 Kinels HproToHa 2 2
3.10 | dudpaxkuis ceiTia. 6 2| 2 - 5 9 i - i 9
BuBuenns sBuima nudpaxiii cBitia 3a 2
3.11 . . 6 - - |2 2 10 - - - 10
JOTIOMOTOF0 TU(PAKIIHHOT PeITITKH
3.12 | Iomsipu3artist cBiTiIa 4 2 - - 2
3.13 | BuBueHH sBHILA TOJSPHU3AI] CBITIA 4 - - 2 2
3.12 | KontpomnbHa (nomarnrHs) podora - - } } - 8 - - - 8
3.13
MognynbHa KOHTpodbHA podoTta Ne 3 2 1| - 1 - - - - -
Ycboro3amonyaem Ne3 | 78 |18 | 9 |18 | 33 | 120 | 4 | 4 4 | 108
Ycboro 3a gpyruii cemecTp | - = - - 120 4 | 4 4 108
Mopnyas Ne4 «KKBanTOoBa, aTOMHA Ta siiepHa ¢izukay»
2 cemecTp 3 cemecTp
4.1 | TemoBe BUIIPOMiHIOBAaHHSI. 6 2| 2| . 5 12 i i i 12
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HaBYaJIbHO1 JTUCHUIIJIIHNA

«®Dizuka» crop. 13318
1 2 3 4 | 516 7 8 [ 9 ]10]11] 12

BuBYeHHS 3aKOHIB TEIIOBOTO 5 5

4.2 | BunpoMiHioBaHHA. Bu3HaueHHs cTanol 8 - “ 19 5 - - - - -
Credana-bonbivMana

43 K(?pHyCKyHSIpHO-XBHJII:OBHH Ayanism | g 2 , | 3 12 i i i 12
CBITJIA Ta PEYOBHHU. 2

4.4 | KBaHTOBa TeOpisi BUIPOMIHIOBAHHSI. 6 |2 2 | 2 10 - - - 10

N

BuBueHHS 3aKOHIB 30BHIIITHHOT'O
45 | dporoedexry Ta Bu3HaUeHHS cranol [Lnanka 6 - 2 11 - - 1 10
METOJIOM 3aTPUMYBAJILHOIO MOTCHITIATY

46 Snpo a.TOMa. I')flILlOElKTI/IBHI/II/I .po3naz[. 8 2 L ] 3 10 ) ) ) 10
SAnepui peakiii. EneMeHTapHi 4aCTHHKH 2
BuBueHHS criekTpa aToMa BOJIHIO i 2 1
4.7 i 6 - 3 - - - - -
BH3HauUEHHS cTajoi Pinbepra 2 1
4.8 | Enementu ¢i3uku TBEpIIOro Tijia 6 22 - - 2 10 - - - 10
49 BuBYeHHS 3a1€KHOCTI €NIEKTPUYHOTO OTOPY 7 ) ]2 2 i i i |
' METaJiB 1 HABIPOBIJHUKIB 2 1
4.10 Bukonanus ')'IOMaHIHI)OFO“SaBJIaHHﬂ Ne2 | 8 ) ] ] 8 8 ) ) ) 8
KOHTPOJBHOI (AOMAIIHBO1) pOOOTH.
4.11 | MonaynabHa KOHTpONbHA podoTta Ne 4 2 - 1| - 1 - - - - -
412 [MizcymkoBa cemecTpoBa KOHTPOJIbHA ) ) ] ] i 2 | 1 1
pobota
Ycboro 3amonyaem Ne4 | 72 |16 | 8 |16 | 32 75 - - 2 73
Ycboro 3a qpyruii (TpeTiii) cemectp | 150 | 34 | 17 | 34 | 65 75 |- - 2 73

Ycboro 3a HaBuanbHOI0 aucniLtinoo | 270 [ 51 | 34 [ 51 [ 134 | 270 [ 10 | 8 | 10 | 242

2.4. JlomaniHe 3aBJIaHHS, 3aBJaHHsI HA KOHTPOJIbHY (loManiHio) podoty (3D H).

Jomamue 3aBaanus (/3) 3 HaBYaIbHOI JUCIUIUIIHM BUKOHYETHCS Y TIEPIIOMY Ta JAPYromMy
ceMecTpax, BIIMOBIAHO 10 3aTBEPIKEHUX B YCTAHOBICHOMY MOPSAJKY METOIUYHUX PEKOMEHMAIliH, 3
METOI0 3aKpilJIeHHS Ta NOMIHOJICHHS TEOPETHYHUX 3HAaHb Ta BMIHb CTY/AEHTa 3 HAaBUYaJIbHOIO
MaTepiaiay, BUHECEHOTO Ha CaMOCTiliHE OIpalfoBaHHS, 1 € ckiagoBoto MomymiB Ne 1 ta Ne 4. Tema
nomaiHeoro 3apaaHHs Ne 1 — “PeaktuBHuil pyx“, momamnboro 3aBmaHHs Ne 2 — “Ilpunnun mii
HaMIBIPOBIIHUKOBOTO Ja3epa”. BUKOHAHHS NOMAIIHIX 3aBlaHb € BAXKJIMBUM €TallOM y 3aCBO€HHI
HABYAJILHOTO MaTepiaiy.

KonkpeTHa meTa J0OMAIIHBOTO 3aBJaHHS MICTUTHCS B OIPAIfOBaHHI TEOPETHUYHOTO MaTepiany,
BMHECEHOTO Ha CaMOCTiliHe BUBYEHHs. BukoHaHHS, 0(OpMIIEHHS Ta 3aXUCT JOMAIIHBOTO 3aBIAHHS
3MIIIICHIOETHCS CTY/IEHTOM B 1HJMBIAyalbHOMY MOPSIKY BiIIOBIIHO O METOAMYHUX PEKOMEHIallil.

Yac, noTpiOHMIA )11 BAKOHAHHS JOMAITHBOTO 3aBAaHHs, — 8 TOJAMH CaMOCTIHHOT poOOTH.

KonTpoabHa (qomamHs) po6oTra 3 HaBYAIbHOI AUCHUIUIIHM BUKOHYETHCS Yy JpPYyroMy Ta
TPEThOMY CEeMecTpaxX, BiIMOBIAHO [0 3aTBEP/KEHUX B YCTAHOBICHOMY TMOPSAKY METOJUYHHUX
pEeKOMeHAalliN, 3 METOI0 3aKpIMJICHHs Ta MOTJIUOIEHHS TEOPETUYHUX 3HAaHb Ta BMiHb CTYAEHTa MpHU
BHUBYCHHI JUCHIHUTLTIHH. 3aBgaHHS 11 BUKOHAHHS NPaKTUYHOI YacCTUHU KOHTPOJIBHOT
(momamHpoi) poOOTH 3HAINCHIOETHCS CTYACHTOM B IHAUBIAyadbHOMY TMOPSAKY BIAMOBIAHO [0
METOJUYHUX PEKOMEH AL, pO3pOOIeHUX MPOBITHUMHU BHUKJIaIa4aMu KadeapH.

Yac, noTpiOHUIN A1 BUKOHAHHS KOHTPOJIBHOT CKJIaJja€ 8 TOJIMH CaMOCTIHHOT poOOTH.
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2.5. IlepeJiik NMTaHb VI MIATOTOBKH /10 eK3aMeHy 200 NiACyMKOBOI KOHTPOJILHOI po6oTH (
y Bunaaxky augepenuninopanoro 3aiiky 3@ H).

[lepenik muTaHb Ta 3MICT 3aBJaHb JUIA MIATOTOBKU 10 €K3aMeHy abo0 MiIICyMKOBOT KOHTPOJIBHOT
po0OTH , PO3POOIISIOTHCS MPOBITHIM BUKJIaIa4eM Kadeapu BiANoBiqHO 10 poboyoi mporpamu, 3a-
TBEPIPKYEThCS Ha 3aciTaHH] KaQeApu Ta JTIOHOCUTHCS JIO BiZIOMa CTYACHTIB.

3. HABUAJIBHO - METOAUYHI MATEPIAJIA 3 JUCHUIIJITHA
3.1. Meroau HaBYaAHHSHA

Jlnst akTHBI3aIlil HaBYAIBHO-TII3HABAIBHOI JISUIBHOCTI CTYJIEHTIB MiJ] YaC BUBYEHHS JUCLMIUIIHU
3aCTOCOBYIOTHCS TaKi MeTOAM HABYAHHSA!

— TIOSICHIOBAJILHO-UTIOCTPATHBHUM METOJ: BHKJIAZad OPraHi30ByE CIPHUHMAHHS Ta YCBIIOMIICHHS
iHpopMallii, a ciyxadi i cpuiiMaroTh, OCMUCIIIOIOTH 1 3a11aM’ATOBYIOTb;

— METO/Jl IpOoOJIEMHOTO BUKIIAy: BUKIaaad (GOpMYyITtoe IpodiieMy, a ciyxadil OeTaHo BUPIIIYIOTh
ii iy HOro KepiBHUUTBOM (TP LIbOMY MOETHYETHCS PENPOAYKTHUBHA I TBOpYA JISUIBHICTB);

— PeNpOXyKTUBHHUN METOJI: CITyXadl BYaThCsl 3aCTOCOBYBATH 3HAHHS 32 3Pa3KOM;

— JOCTIIHULBKUM METOJ: BUKJIAJad CTaBUTh Mepe] cllyxadyamMHu HpoOiieMy, a BOHHM CaMOCTIIHO
BHPIITYIOTH ii;

- METOJI MO3KOBOi aTakH: Ciyxadl BHCJIOBIIOIOTh HIOHAWOUIBINY KUIBKICTh 11€H 3a HEBEIUKHMA
MMPOMDKOK Yacy, 0OTOBOPIOIOTH X, @ TAKOXK KIACH(DIKYIOTh;

- KpYINIMA CTUL: ciyxadl CTaBlsTh OOIPYHTOBaHI MUTAaHHSA 3 TEMH, II0 OOrOBOPIOETHCH,
apryMeHTYIOTh M1AXO/IU J0 iXHBOTO BUPIMIEHHS, @ TAKOXK PO3MOBIAAIOTH PO JOCSITHEHHS Ta IOMUJIKY;

- JIUCKYCIs: MOOUTI3aIii MPaKTUYHUX 1 TEOPETHUYHUX 3HAHBb CIIyXadiB, iX MOTJISAAIB HA KOHKPETHI
CHIpHI MUTaHHS, 0 PO3TJIAIAI0THCS;

JIOIITBHO BHKOPHUCTOBYBATH TECTOBI 3aBIaHHS PI3HOI (OPMH 1 PI3HOTO CTYINEHS CKJIAJHOCTI HE
TUTBKH, SIK KOHTPOJIbHY (OpMY TIEpEeBIpKU 3HaHb, YMIHb 1 HABUYOK CIyXadiB, aje sIK MPOTyKTUBHHI
HaBYAJIbHUN MPUITOM.

3.2. PexoMen10BaHa JiTeparypa

ba3oBa Jireparypa:

3.2.1. ®izuka. Moaynb 1. Mexanika: Hapu. moci6. / A.T. botpyk, lO. T.I'epacumenko,
b. ®@. Jlaxiu Ta iH.; 3a 3ar. pea. npod. A. I1. TTomimyka. — K. : HAY, 2006.— 176 c.

3.2.2. ®izuka. Mogayns 2. Monekymsipra ¢izuka 1 TepmoauHamika: Hapuy. moci6. /
B. 1. bnarosicua, A. Il. B’sana, C. M. Mensiinos ta iH.; 3a 3ar. pea. npod. A. I ITommryka. — K. :
HAY, 2005.— 191 c.

3.2.3. ®iduka. Moayns 3. Enexktpuka 1 wMarderusm: Hasu. moci6. / b. ®@. Jlaxiu,
C. JI. Makcumos, A. II. [lonmimyk Ta iH.; 3a 3ar. pea. npod. A. IL Iomimyka. — K. : HAY, 2005. —
336 c.

3.2.4. ®izuka. Monyns 4. Konusanng 1 xBuni: Hapu. noci6. / b. @. Jlaxin, K. K. Maptunuyk,
B. I. Orno6mns Ta i1.; 3a 3ar. pen. npod. A. I1. ITomimryka. — K. : HAY, 2009. — 232 c.

3.2.5. KBanroBa ¢izuka Ta eneMeHTH (Pi3MKM TBEpIOro Tila i aTOMHOTO s]pa: METOAWYHI
pexoMeHfalii 10 camocTiiHoi podotu / yknaa.: O.1. binoye, I'.b. bopator, C.M. Mensitno — K.:
HAY, 2019. — 56 c.

3.2.6. ®di3uka HamiBOpOBIAHUKIB. JlabopaTopHHMI NMpakTHUKyM Ui CTYJEHTIB CIELiabHOCTI
105 «Ilpuknanna ¢izuka Ta HaHoMaTepianuy./ Ykianadi: O.f. Ky3nenosa, T.M. Cakyn, T.C. Jlens,
1.O.boponiit, )K.M. Hetpe6a. - K.: Bun-so Hau. aBia. Yu-Ty «HAY-1pyKx», 2019 — 72 c.

3.2.7. Physics. Module 7. Foundations of physics of solid state and atomic nucleus: manual / A.
P. Polishchuk, A. G. Bovtruk, S. M. Mieniailov, S. L. Maximov, N.G. Denisenko — K.: NAU, 2021
— 84 p.

JonomixHa Jitepatypa:
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3.2.8. Kyuepyk I. M. 3aranbauii kypc ¢i3uku. Mexanika. MouekynsipHa ¢iduka i

tepmouHamika / I. M. Kyuepyk, ['op6auyk I. T., I1. I1. JIyniuk; 3a pen. npod. 1. M. Kyuepyka.— K.:
Texnika, 2006. — T.1. — 536 c.

3.2.9. Kyuepyk I. M. 3aramenuii kypc ¢izuku. Enmexkrpuka i maraerusm / 1. M. Kyuepyk,
I. T. Topbauyx, II. IT. JIynuk; 3a pea. npod. I. M. Kydgepyka — K. : Texnika, 2006. — T. 2. — 452 c.

3.2.10. Topbauyk 1. T. Kypc o¢izukmu.

Omruka.

I. M. Kyuepyk; 3a pen. mpod. I. M. Kyuepyka — K.: Texnika, 2006. — T.3 — 520 c.
3.3. Indopmaniiini pecypcu B iHTepHeri :
3.3.1. http://er.nau.edu.ua/

4. PEUTUHI'OBA CUCTEMA OITHIOBAHHS HABYTHUX
CTYAEHTOM 3HAHb TA BMIHb

4.1. OuiHroBaHHS OKPEMHUX BH/JIIB BUKOHAHOI CTY/IEHTOM HaBYaJbHOI pOOOTH 3A1MCHIOETHCS B
Oaax BigmoBigHO 10 Ta0m.4.1.

KBantoBa ¢iduka / I. T. Fopbauyk,

Tabnuys 4.1

Max KUIBKICTh Max KUIBKICTB

OaitiB OaiiB
Bun Bun
HaBYAIILHOI poOOTH HaBYAJILHOI pOoOOTH

p llerna dopma| 3aoyna p Menna popmal 3a04Ha

HaBYaHHS dbopma HaBYaHHS opma
HAaBYAHHS HaBYaHHA

1 cemecTp

Monaynb Ne 1 «Mexanika. MoJiekyJisipHa pizuka i

Monayinb Ne 2 «EfekTpuKa i MarHeTu3m»

TepMOAUHAMIiKa»

Bua HaBuaneHOT pobOTH Oaiu Oain Bun HaByabHO1 po60OTH oaiu Oaiu
BuxonanHs Ta 3aXuct 46x5 = BukonanHs Ta 3aXuct 66x4 =
JabopaTOpPHUX POOIT 20 nabopaTopHUX pOOIT 24
BuxonanHs 3aBiaHpb Ha BukonanHs 3aBi1aHpb Ha

20%3 =06 203 =06
MPAKTUYHUX 3aHATTIX MPAKTHYHUX 3aHATTSIX
BuxonanHs Ta 3axuct BukoHaHHs Ta 3aXucT
JOMAIITHBOTO 3aBIaHHS 4 - JOMAIIIHBOTO 3aBJaHHS - -

(KOHTPOIBLHOT PpOOOTH) (KOHTPOIBHOT POOOTH)

s donycky 0o nsa oonycky oo

BUKOHAHHS MOOYIIbHOT BUKOHAHHS MOOYIbHOL

KOHMPOIbHOL pobomu 18 KOHMPOJbHOIL pobomiu 18 -

Nel emyodenm mae No2 cmyoenm mae

Habpamu He MeHue Habpamu He MeHue

BukoHaHHs MO1yJIBHOT 10 - BukoHaHHs MO1ylIBHOT 10 B

KOHTpOJIbHOT poboTu Nel KOHTPOJIbHOT poOoTH Ne2

Ycboro 3a moaysaem 40 Ycboro 3a moayJiem 40

Nel No2

Yceboro 3a mogyasamu Nel, Ne2 80 -
CeMecTpoBHii eK3aMeH 20 -

Ycboro 3a TUCHUILTIHOK

100
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2 (3) cemecTp

Mozyme Ne 3(cramionap) «KonmuBanns Ta Monyne Ne 4 «KBaHTOBA, ATOMHA T2
2 cemecTp (3a04He BiJl.) XBuii. OnTnka» | 4 ceMecTp (3a04He BifL.) sepHa disuka»
BuH HaBuanbHO1 poOOTH 6amu Oamu Bun HaByanpHO1 pobOTH Oanu Oanu
Buxonanus Ta 3axucT 60%x5 = 106x4 Bukonanns Ta 3axucT 56x4 = 500x1
nabopaTtopHUX pooiT 30 =40 1a00paToOpHHUX POOIT 20 =50
BukoHnaHH4 Ta 3aXUCT BukonanHs Ta 3axuct
IOMAIIHLEOTO 3aBIaHHS - 20 JIOMAIIIHBLOTO 3aBIaHHSA 10 20
(KOHTPOJBHOT POOOTH) (KOHTPOJIBHOT POOOTH)
s oonycky 0o s donycky 0o
BUKOHAHHS MOOYTIbHOT BUKOHAHHS MOOYIbHOT
KOHmMponvHoi pobomu Ne 18 - KOHmMpONbHOI pobomu Ne 18 -
3 cmyoenm mae 4 cmyoenm mae Habpamu
Habpamu He MeHue He MeHule
i i [TincymxoBa cemecTpoBa i 30
KOHTpOJIbHA poboTa
BukonanHs MOynbHOT 20 - BukonanHs MOyIbHOT 20 -
KOHTPOJIBLHOT podoTn Ne3 KOHTPOJIbHOT po6oTh Ned
¥Ycboro 3a moayJiem 50 60 Ycboro 3a moayJiemMm 50
100
Ne 3 Ne 4
CeMecTpOBHIi eK3aMeH - 40
Ycboro 3a -
. 100
AMCUMILTIHOIO
Ycboro 3a moayJasimu Ne3, Ne4 100 -
Ycboro 3a TMCHUILTIHOIO 100

4.2. BukoHaH1 BUJIM HaBYAIBHOI POOOTH 3apaxOBYIOThCS CTYACHTY, SKIIO BiH OTPUMAaB 3a HUX
MO3UTUBHY PEUTUHTOBY OIIIHKY.

4.3. Cyma pEWTHHIOBHX OLIHOK, OTPHUMAaHHX CTYAEHTOM 3a OKpeMi BHUAM BHKOHAHOT
HAaBYAJIbHOI POOOTH, CTAaHOBHUTH IOTOYHY MOJIYJIbHY PEHUTHHIOBY OILIIHKY, $SKa 3aHOCUTBHCS 10
B1JOMOCTi MOJAYJILHOTO KOHTPOJIIO.

4.4, Cyma niJICyMKOBOI C€MEeCTPOBOi MOJYJIbHOI Ta eK3aMeHaliliHOI PeHTHUHIOBUX OIL[IHOK, Y
0anmax CTaHOBUTH MIIICYMKOBY CEMECTPOBY PEUTHMHTOBY OILIIHKY, SIKa MEPEPaxOBYEThCS B OLIHKU 3a
HaLIOHAJILHOIO Koo Ta mkanoo ECTS.

VY Bunanky audepeHniiioBaHOro 3ajiky MiJICyMKOBa CEMECTPOBAa PEUTHMHIOBa OIIHKA,
MepepaxoBYeEThCA B OLIIHKY 32 HAIIOHAIBHOIO HIKaNO0 Ta mkanoto ECTS.

4.5. TlincymKoBa ceMecTpoBa PEHTHMHIOBa OIliHKAa B Oajax, 3a HAI[lOHAJIBHOIO LIKAJIOK Ta
mkanoro ECTS 3aHocuThes 10 3a1iKOBO-€K3aMEHaIIIHOT B1IIOMOCTI, HABYAJIbHOT KapTKU Ta 3aTiKOBOL
KHWKKHU CTYAEHTa, Hanpuknan, tak: 92/Biom./A, 87//1oope/B, 79//loope/C, 68/3a006./D, 65/3a006./E
TOILO.

4.6. IlincymKoBa peUTHHIOBA OIIHKA 3 MUCIMIUIIHA BH3HAYAETHCS SIK cepenHboapudMeTnyHa
OIIIHKA 3 MiJICYMKOBHX CEMECTPOBUX PEHTHHIOBHX OIIHOK y Oanax (3 Li€l AUCHUIUIIHU — 33 nepuiui
ma Opyeuti CEMECTPH) 3 HACTYITHUM i1 IIepeBEeIEHHSAM B OILIIHKU 32 HAI[IOHATBHOIO MIKAJIOI0 Ta HIKAJIO0

ECTS. 3a3nauena migcymMKoBa peHTHHIOBa OIlIHKAa 3 JAUCHUIUIIHM 3aHOCUTbc 10 Jlomatky mo
JUTIIIOMA.
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@ 03.02 - 01)
APKYII MMOINUPEHHS TOKYMEHTA
Kymu .
. J\Ii’)M nepeaHo Bi[a?li [L.LLb. oTpumyBaua o Hnlfdnnzqa [Tpumitku
PHM. (miapo3min) A TPIMYB
_ (@ 03.02 - 02)
APKYIII O3BHAMOMJIEHHSA 3 JOKYMEHTOM
Ne [Tignmuc Hara
o - [Ipi3BuIe iM'st MO-6aTHKOB1 03HaWOMJIEHOT 03HalOM- [Tpumitku
P ocobu JICHHS




APKYIII PEECTPAIIII PEBI3II
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(® 03.02 - 04)

Ne [pi3BuIe iM'st MO-0aTHKOB1 Jara peBizii ITignuc BuCHOBOK moJ0
op. aleKBaTHOCTI
(@ 03.02 - 03)
APKYUI OBJIKY 3MIH
Ne nucra (cropinkn) Ilimme
No ocoom, Jlara Jlara
. sgKa BHECEHHS | BBEIECHHSA
3MIHU . . Anynpo- . .
3MIHEHOTO 3amigenoro | Hosoro BHeCJIA 3MIHU 3MIHU
BaHOTO .
3MIHY
(@ 03.02 - 32)
V3IOJKEHHS 3MIH
ITinnuc [Himianm, npizBuIe IMocanma Jlara
Po3po6HuK
V3romkeHo
V3romkeHo

V3romkeHo




