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[Iporpamy BCTYHHHX ICIUTIB 3 (DI3MKH YKJIaJE€HO Ha OCHOBI YMHHHUX NIpOrpam 3
¢izukm s 7 —11 knacis.

Marepianu nporpamMu 3 (QI3UKM TOAUIEHO HA II'STh TEMAaTUYHUX OJOKIB:
«MexaHika», «MonekynspHa ¢i3uka Ta TepMoAuHaMikay, «EjexkrponnHamikay,
«KonuBanns i xBumi. OnTuka», «Enementn teopii BigzHocHOCTI. KBanTOBa (izukay.

®di3uka € (QyHIaMEHTAIbHOIO HAyKOK, fKa BHUBYA€ 3arajbHi 3aKOHOMIPHOCTI
nepediry MPUPOIHUX SBUIN, 3aKJIaJla€é OCHOBH CBITOPO3YMIHHS Ha PI3HUX PIBHAX
Mi3HAHHS TPUPOJIU 1 A€ 3arajbHe OOTPYHTYBAHHS MPUPOJHUYO-HAYKOBOI KAPTHHHU CBITY.
CyuacHa (i3mka KpiM HayKOBOTO Ma€ BaXKJIMBE COIIOKYJIBTYpHE 3Ha4eHHA. BoHa crana
HEBIJ'€EMHOIO  CKJIAQJIOBOK  KYJbTYpHM  BHUCOKOTEXHOJOTIYHOTO  1H(QOpMAIIHOTO
cycninbcTBa. DyHAaAMEHTATbHUA XapakTep (I3MYHOTO 3HAHHA SK (Qigocodii HayKu i
METOMOJIOTIi MPUPOTIO3HABCTBA, TEOPETUYHOI OCHOBHM CY4aCHOI TEXHIKM 1 BUPOOHUYHMX
TEXHOJIOT1M BU3HA4Ya€ OCBITHE, CBITOMIAHE Ta BUXOBHE 3HAYEHHS MIKUIBHOTO KypCy
GI3UKKM K HABUAJLHOTO TMpeaMeTa. 3aBAsKA 1IbOMY B CTPYKTYpl OCBITHBOI raiy3i BiH
BiJlirpae poiib 0a30BOro0 KOMIIOHEHTA MNPUPOJHUYO-HAYKOBOI OCBITH 1 HAJIEKUTH 10
1HBapiaHTHOI CKJIQJOBOI 3arajlbHOOCBITHBOI MiJTOTOBKM Y4YHIB B OCHOBHIW 1 CTapIIii
TITKOJTI.

Ha BcTtymHOMy BumnpoOyBaHHI 3 (I3MKH BCTYIMHHUK 10 BiHHUIIBKOO Iep)KaBHOTO
Ne1aroTiyHOTrO YHiBepcUTeTy iMeH1 Muxaiina KolroOMHCHKOTO MOBUHEH MOKa3aTH:

a) MOOK1 3HAHHS 1 PO3YMIHHA SIBUII 1 MPOLECIB, PyHIAMEHTAIbHUX TOCTIIIB,
OCHOBHHX TOHSTb, 1/1€a1130BaHUX MOJEIIEH;

0) BMiHHSI TOYHO (hOPMYJIIOBATH 3aKOHM, MIPUHIIMIK, OCHOBHI TOJOXEHHS TEOPiid,
300pakaTu mporiecu rpadivHo, aHami3yBaru (Hi3udHI mpoodiemMu;

B) BIICBHCHE BOJIOMIHHA TMPAKTUYHUMH BMIHHSMH Ta HAaBHYKaMHU 3aCTOCYBaHHS
TEOPETUYHHUX 3HAHb Y PO3B’SI3yBaHHI 3a/1a4, BAKOHAHHI TECTIB.

ITepeJik po3aijiiB i TeM

MEXAHIKA

OcHoBu kinemaruku. Mexaniuauii pyx. Cucrema BiqmiKy. BigHOCHICTH pyXy.
MarepianpbHa Touka. Tpaekropis. Ilnsx 1 mepemimennsa. [lIBunkicte. [lomaBanHs
MIBUJIKOCTEM.

HepiBnomipuuii pyx. CepemHs 1 MHUTTE€BA IMIBUAKOCTI. PiBHOMIpHHWI 1
piBHOnpuckoperuit pyxu. [lpuckopenHs. I'padiku 3aneKHOCTI KIHEMAaTUYHUX BEIMYUH
BiJ1 YacCy Mpu PiBHOMIPHOMY 1 PIBHOIPUCKOPEHOMY pyXax.

PiBHomipHuii pyx mo komy. Ilepiom 1 uactora. JliniiiHa 1 KyToBa IIBHMIKOCTI.
JlonieHTpOBE MPUCKOPEHHS.

OcHoBu aunamikm. [lepmmii 3akoH HeloroHa. IHepuianbHi cUCTEMHU BIJUTIKY.
[Tpunnmn BigHOCHOCTI ["amisnes.

Bzaemonis Tin. Maca. Cuna. JlomaBanus cui. [pyruii 3akon Heiotona. Tpertiii
3akoH HproToHa.

I'paBitamiitai cuau. 3aKoH BCECBITHROTO TsoKIHHA. Cuiia TsokiHHA. Pyx Tina mig miero
CWJIH TSDKIHHSI.

Bara tina. HeBaromicts. Pyx mtyunux cymytHukiB. [lepma kocMivHa IIBUAKICTD.

Cunu npy>xHocTi. 3aKkoH ['yka.

Cunu tepts. KoedirieHt tepts.

MowmeHT cuii. YMOBH piBHOBaru Tija. Buau piBHoBarm.

3akonu 30epe:xkeHHs B MexaHimi. Immynsc Tima. 3akoH 30€peKEHHS IMITYIIbCY.

2



PeaktuBHuMi1 pyX.

Mexaniuna pobora. KiHeTmuHa Ta mMOTeHIIajdbHa EHEPTis. 3aKkoH 30epeKeHHS
eHeprii B MexaHiyHuX rmpouecax. Iloryxnicts. Koedimient kopucnoi mii. Ilpocti
MeXaHI3MH.

EnemenTn mexaniku pinuH ta rasiB. Tuck. 3akon Ilackans s piguH Ta rasis.
Crnonydeni nocyauHH, TijipaBiiyHuid npec. AtMocpepHuil TUCK. THUCK HEPYXOMOT piIMHU
Ha JTHO 1 CTIHKU MOCYAWHU. ApXiMeI0Ba CHIa. YMOBH TUTaBaHHS TiJl.

MOJIEKVYJISIPHA ®I3UKA I TEPMOAUHAMIKA

OcHoBH MOJIEKYJIAPHO-KIHETHYHOI Teopil. OcHOBHI MTOJIOKEHHS
MOJICKYJISIPHO-KIHETHUYHOT Teopii Ta iX pJocihigHe oOrpyHTyBaHHA. Maca 1 po3Mip
monekyn. Crana ABoraapo. CepenHs KBaJpaTHyHa MIBUAKICTh TEIJIOBOTO PYXY MOJIEKYII.
Hocnig tepHa.

IneanbHuii ra3. OCHOBHE PIBHSHHSA MOJICKYJISIPHO-KIHETUYHOI TeOpii 17eaibHOro
ra3y. Temmneparypa Ta ii BumiproBanHs. [IIkana abcomoTHUX Temmeparyp.

PiBHsiHHS cTaHy ieanbHOTrO rasy. [3ompoliecu B ra3ax.

OcHoBu TepMonuHamiku. TeroBuil pyX. BHyTpimHg eHepris Ta cnocoOu ii
3mind. Kinekicte Temnoru. [lutoMa TemioeMHicTh pedoBUHUA. PoO0oTa B TepMOIMHAMIII].
3akoH 30epexeHHS EHeprii B TEIUIOBHX IMpoiiecax (MepIiuid 3aKOH TEPMOAMHAMIKH).
3acTOCyBaHHS MEPIIOTO 3aKOHY TEPMOJUHAMIKH 10 130TMpOoLIeCiB. AiabaTHUM mpoiiec.

HeobGopoTtHicTh TemoBux mporeciB. [Ipuniun Aii TeruioBux asuryHiB. Koedirient
KOPHUCHOT JTii TEMI0BOTO ABUTYHA 1 OO MaKCUMaJbHE 3HAUCHHS.

BaacruBocti rasis, pinuu i TBepamx Tin. IlapoyTBopeHHs (BUIIapoBYBaHHS Ta
kuminHs). Konpencauis. Ilutoma Temiora mapoyTtBopeHHs. HacuuyeHa Ta HeHacuueHa
napa, iXHi BJIaCTUBOCTI. BiTHOCHa BOJIOTICTh MOBITPs Ta il BUMIPIOBaHHS.

[InaBnenns 1 tBepanenHs Tin. [lutoma Ttemora ruiaBiaeHHA. Temora 3ropsHHS
nanuBa. PIBHSHHS TEMJIOBOTO OanaHCy JIsl HAUTIPOCTIIINX TETUIOBUX MPOIIECIB.

[ToBepxHeBuii HaTsr piavH. Cuila TOBEpXHEBOro HaTATY. 3MouyBaHHsS. KamimsipHi
SIBUIIIA.

Kpucramiuyai Ta amopdni Tima. MexaHiyHI BIIACTUBOCTI TBepauX Tiin. Bumm
nedopwmarriii. Momxyns FOnra.

EJIEKTPOJINHAMIKA

OcHoBHM eJieKTpPOCTATUKHU. EnexTpuunuii 3aps. 3akoH 30epexeHHs eJIEKTPUYHOTO
3apsay. 3akoH KyioHa.

Enextpuune mone. HampyxkeHicTs enexTpuuHoro mnois. [Ipunnun cyneprosuiii
TOJTIB.

[IpoBigHMKM Ta JIENEKTPUKH B e€IeKTpocTaTuyHoOMy moii. JlienexTpuduHa
IPOHUKHICTh PEUOBHH.

PoGora enexkrpuuHOoro mONS TpU mepemMimieHHi 3apsay. lloTeHmian 1 pi3HULA
noteHuianis. Hanpyra. 3B’430K MK Hampyrow 1 HapyXeHICTIO OJHOPIAHOTO
€JIEKTPUYHOTO I10JISL.

Enexrpoemuicts. Konaencaropu. EJeKkTpoeMHICTh TMIJIOCKOTO KOHJEHCATOPA.
3’€IHaHHS KOHJIEHCATOPIB.

Eneprist e1eKTpUYHOTrO MOJIs.

3akoHu mocrtiiiHoro crpymy. Enexkrtpuunuii cTpyM. YMOBH  ICHYBaHHS
enekTpuaHoro crpymy. Cuna crpymy. 3akon Oma ass IUIstHKY kona. Omip MpoBiAHMKIB.
[TocnimoBHE Ta mapanenbHe 3’ €IHAHHA MPOBIAHUKIB. EnekrpopymriitHa cuna. 3akoH OMa
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JUIS IOBHOTO KoJia. PO60TA 1 MOTYKHICT €eKTPUYHOTO CTpyMy. 3akoH J[xoyns-Jlenna.

EnexTpuunuii cTpym y pi3HHX cepeaoBumiax. EnexkTpuuHuil cTpyM y meTanax.
EnexTpoHHa mNpOBIAHICT MeTamiB. 3aJeXKHICTh OMOPYy METajiB BiJ TEMIIEpaTypH.
HanmnpoBigHicTb.

Enexktpuunuii cTpyM y pO34MHAX 1 po3IUIaBax €NEKTPONITIB. 3aKOHU E€JIEKTPOIi3y.
3acTOCyBaHHS €JIEKTPOJII3Y.

Enexrpuunuit ctpym y razax. HecamocriitHuii 1 camoctiiiHuit po3psian. [loHITTS
po Miasmy.

Enexktpuunuit  ctpym y  Bakyymi.  TepmoenektponHa  ewmicis.  Jliom.
EnexrponHo-1ipoMeHeBa TpyOKa.

Enexkrpuunuit  crpymMm y  HamiBOpoBigHMKaX. BrmacHa Ta  nomimikoBa
€JIEKTPOIIPOBIIHICTh  HAIMIBIPOBIIHUKIB. 3alie)KHICTh OMNOPY HAMIBIPOBITHHUKIB BiJ
temneparypu. EnekrponHo-aipkoBuii nepexin. HamiBnposignukoBuii aioa. TpaHzucrop.

MarsiTHe nmoJe, eJIeKTpoMarHiTHa inaykuisi. Bzaemonist ctpymiB. MarnitHe

nonie. MarsitHa iHayKiis. 3akoH Amnepa. Cuna JlopeHia.

MarniTHi BIAacTUBOCTI pe4oBMH. MarHiTHa TPOHHUKHICTE. {depomarHeTuku.
MarniTHuii TOTIK. SIBHIE €JEKTPOMArHiTHOI 1HIYKUIi. 3aKoH eJeKTPOMAarHiTHOL
iaykuii. [IpaBumo Jlenna. SBumie camoinaykiii. [aaykTuBHICTh. EHEpris MarHiTHOTro
OJISL.

KOJIMBAHHS I XBUJIIL. OIITUKA

MexaHiuHi konuBaHHs i xBuJii. KonuBansauii pyx. BiibHI MexaHi1uH1 KOJIMBaHHS.
lapmoniuni konmuBaHHsS. 3MIIICHHS, aMIUTITyAa, MEpiof, YacToTa i (a3a rapMOHIYHUX
KoJuBaHb. KoJIMBaHHS BaHTaXy Ha MPYXXKUHI. MaTeMaTHYHUN MasITHHK, IIEPioJl KOJUBAaHb
MaTeMaTUYHOro MasiTHUKa. llepeTBOpeHHsI eHeprii mpu TapMOHIYHMX KOJIMBAaHHSX.
Bumymieni mexaHiuHi KoJduBaHHS. SIBUIIE pe30HAHCY.

[TomupenHs: koNMMBaHb y NPYXKHUX cepefoBuiiax. [lonepeyuni Ta mMo3M0BXKHI XBHUIII.
JlomxuHa XBWII. 3B’ 130K MK JJOBKUHOKO XBUJI1, MBUAKICTIO 11 MOIIUPEHHS Ta MEPiOIOM
(4acToTo10).

3BykoBi xBwii. llIBunkicte 3Byky. ['yuHicTh 3ByKy Ta BucoTa ToHY. IH(pa- Ta
YABTPa3BYKH.

EnexTpomarHiTHi koauBaHHs i XBHJIi. BidbHI eleKTpoMarHiTHI KOJIMBaHHS B
KOJIMBaJIbHOMY KOHTYpi. IleperBopenHs eHeprii B KonMBaJbHOMY KOHTYypi. Bmacha
4acToTa 1 Mepiof] eIEKTPOMArHiTHUX KOJIMBAHb.

BumymieHi enekTpuyHi KONMBaHHSA. 3MIHHUM eJeKTpUYHUN cTpyM. [eHeparop
3MIHHOTO CTpyMy. EnexTpudnuii pe3oHaHc.

Tpancdopmarop. [lepenaya enexrpoeHeprii Ha BEIHKi BiACTaHI.

EnexkrpomarnitHe mose. EjexkTpoMarHiTHi XBWUJII Ta IIBUJAKICTh 1X MOLIUPEHHS.
[Ilkana eJeKTpOMarHiTHUX XBUJIb. BIACTUBOCTI €NEKTPOMArHiTHOTO BUIIPOMIHIOBaHHS
pi3HUX Jiama3oHiB.

Onrtuka. [IpsAMONiHIAHICT, TOMIMPEHHS CBITIAa B OJHOPIJHOMY CEPEIOBHIIIL.
[IBuaKiCTh CBITNIA Ta 11 BUMIPIOBAHHS.

3akonu BinOuBaHHS cBiTia. [1006yn0Ba 300pakeHs, SKi Ja€ MIOCKE A3EPKAIO.

3aKOHM 3aJOMJIEHHS CBITIIA. AOCOMIOTHHI 1 BIMHOCHUM IOKA3HUKH 3a7I0MIICHHS.
IToBHEe BimOMBaHHS.

Jlinza. Ontuyna cuna nin3u. @opmyna ToHkoi aiH3u. [ToOynoBa 300paxkeHs, 110 1ae
TOHKA JIiH34.

[aTrepdepenis cBiTia Ta ii IpakKTUYHE 3aCTOCYBaHHS.
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Hudpakuis cBimia. JudpakiiiiHi rparkd Ta X BUKOPUCTAHHS IS BU3HAYCHHS
JIOBXXUHU CBITJIOBOI XBHIII.

Hucnepcis cBiTia.

[Tonsipu3ariist cBiTIA.

EJJEMEHTHU TEOPII BITHOCHOCTI. KBAHTOBA ®I3UKA

Enementn Teopii BinHocHocTi. [lpunnunu (moctymatu) Teopii BIAHOCHOCTI
EfiHmreiina. 3B’s30K M Macol0 Ta EHEpri€ro.

CsitioBi kBanTu. ['inore3a [Tnanka. Crana [lnanka. Keantu cBitna (Gpotonn).

doroedekt Ta ioro 3akoHu. PiBHaHHs ElfHmTeitHa 1151 poroedekry. 3acTocyBaHHS
dboToedekTy B TEXHIII.

Tuck cBitia. Jlocmin Jiebenena.

ATOM Ta aTOMHe S/APO.

Hocmin Pesepdopna. Snepna wmoxpenp aroma. KsanToBi moctynatu bopa.
BunpomiHioBaHHS Ta MOITTMHAHHS CBiTia aroMoM. HemepepBHMIA 1 TiHIHYATUN CHIEKTPH.
Crnexrpanbuuii ananis. Jlazep.

Cknan sanpa aroma. [3otonu. Enepris 3B’s13ky atoMHuX snep. SaepHi peakii. [lomain
saep ypany. Snepuuii peakrop. TepmosiiepHa peakiiisi.

PamioaktuBHicTh. Anbda-, Oera-, ramMma-BUIIPOMiHIOBaHHSI. Metonu peectparii
10HI3yI0UOTO0 BUIIPOMIHIOBAHHS.



JliarHocTHKA PiBHSI 3HaHb, YMiHb Ta HABUYOK BCTYIHUKIB 3 (pi3uku

Berynne BunpoOyBaHHS 3 (pi3MKH Ma€ METOIO NIEPEBIPKY PiBHS 3HAHb, YMIHb Ta

HaBHU4YOK BCTyrIHI/IKiB.

Bcmynnuky OBUHHI 3HATU:
Gi3WuHI SBUIIA 1 TPOIECH: O3HAKM SBUIA YW TPOIECY, 3a SKAMH BOHU
B1JI0YBalOTHCS; 3B’SI30K SIBUIA YM MPOLIECY 3 IHIIMMH; IX MOSICHEHHS Ha OCHOBI
HAyKOBOI TeOpii; MPUKJIaJ BUKOPUCTAHHS;
Gbi3u4HI TOCHiAM: MeTa JOCTiy, CXeMa, YMOBH, 32 HAsSBHOCTI SIKUX 3/IIHCHIOETHCS
JIOCJIIJT; TIepeOir 1 pe3ynbTaTH 10CTiay;

HOHATTS Ta TEPMIHU;
GI3MYHI  BETUYMHM: BJIACTHBOCTI, II0 XapaKTePU3YIOThCH IUM IOHSATTSIM
(BeTMYMHOI0); 3B’SI30K 3 IHIIMMH BeTUYMHAMU ((POpMyIia); O3HAYCHHS BEITUYMHHU;
oJIMHUIIl (PI3UYHOI BEIMYMHHU; CTIOCOOU i1 BUMIPIOBaHHS;
3aKOHMU: (OpPMYJIIOBaHHS Ta MareMaTMYHUIl BUpa3 3aKoHY; JOCIIIH, IO
HiATBEPKYIOTh HOTO CIPaBEAIUBICT; MPHUKIATUA BpPaxyBaHHA 1 3aCTOCYBAaHHS
HOro Ha MpaKTHUIll; MEX1 Ta YMOBH 3aCTOCYBaHHS;
Gbi3ugHi Teopii: AOCHiIHE OOIPYHTYBaHHS TEOpii; OCHOBHI IMOJOXEHHS, 3aKOHHU 1
OPUHLUMON 1€l Teopii, OCHOBHI HACHIIJK{; NPAKTUYHI 3aCTOCYBaHHS, MEXI
3aCTOCYBAHHS 1I1€1 Teopii;
HOpUIaand YM OPUCTPOi, MEXAHI3MU 1 MAIIMHU, TEXHOJIOTIi: MPU3HAUYEHHS, TPUHIUI
nii Ta cxema OyIOBH; 3aCTOCYBaHHS 1 MNpaBWiIa KOPUCTYBaHHS, MNEpeBard Ta
HEJIOJTIKH.

Bcmynuuxky mOBUHHI BMITH:
PO3MI3HABATH MPOSBH MEXaHIYHUX, TEIJIOBHUX, €JIEKTPOMArHiTHUX, KOJUBAJIbHUX 1
XBHJIBOBUX (30KpeMa, CBITJIIOBHX), KBAHTOBUX SIBHII 1 MPOLECIB y MPHUPOJIL Ta iX
MPAKTUYHE 3aCTOCYBaHHS B TEXHILL;
3aCTOCOBYBAaTH OCHOBHI TOHSTTS Ta 3aKOHH, NPUHIWMIM, TPaBUJIa MEXaHIKH,
MOJIEKYJISIPHOT (DI3UKHU 1 TEPMOAMHAMIKH, €NEKTPOJUHAMIKH, KOJTHBAIBHOTO PYyXY 1
XBUJIBOBHX MPOIIECIB, CIEIIaIbHOT TEOPil BITHOCHOCTI;

3aCTOCOBYBATH (POPMYJIH JIJIsl BU3HAUCHHS (PI3MYHHUX BEJMYHH Ta 1X OJMHHMIIb;
3aCTOCOBYBaTH MaT€MaTW4YHI BHpa3W 3aKOHIB MEXaHIKH, MOJEKYJISIpHOI (i3UKH 1
TEPMOJIMHAMIKH, EJIEKTPOJUHAMIKH, KOJIMBAJIBLHOTO PYXy 1 XBUJIBOBHUX MPOIECIB,
CreliaibHOI Teopii BIIHOCHOCTI;

BU3HAYaTU MEX1 3aCTOCYBAHHSI 3aKOHIB;
BUKOPHUCTOBYBAaTH TEOPETUYHI 3HAHHSA M1l Yac pO3B’sA3yBaHHS 3ajiad Pi3HOTO TUITY
(AKICHMX, pPO3pPaxyHKOBHX, Tpa(iuHUX, EKCIEPUMEHTAIbHUX, KOMOIHOBaHHUX

TOIIIO).



KPUTEPII OLIIHIOBAHHSI

Berynne BunpoOyBanHS 3 (i3MKHM CKIQJA€ThCS 3 TECTOBUX 3aBlaHb, 3a
BUKOHAHHS SIKUX BCTYITHUK MOxke oTpuMatu 200 Ganis.

Tectu nepmoro piBHA MICTATh 14 3aBnaHb, SKIi MarOTh IO YOTUPH
BaplaHTH BIJMNOBII, 3 SKUX TUIBKM oOfHa € BipHOIO. KoxkHe 3aBmaHHs
OIIHIOEThCS B 4 Oanu. TecTu Apyroro piBHS MICTATH 2 3aBIaHHS, K1 MAlOTh HA
METl BCTAaHOBHUTH BIANOBIAHOCTI (Jioriuni mapu). Jlo KOXKHOTO psijKa,
MO3HAYCHOTO LU(PPOI0, TOOMPAETHCA TBEPKEHHS, IMO3HAYEHE JIITEPOro, 1
pOOUTHCS BIAMOBIAHA TO3HAYKAa B TaOmuil. KoxkHe 3aBIaHHS OIIHIOETHCS B 6
OaniB.

Berynnuk, sikuii HabpaB Big 0 - 99 — He peKOMeHAY€EThCSI /10 3apaxXyBaHHS.

Berynnuk, sikuit Habpas Big 100 - 200 — pekoMeHAY€EThCS 10 3apaxXyBaHHS HA
Oro1:keTHY (hOPpMY HABYAHHS:

200 - 190 OamiB oTpuMy€ BCTYIHHK, SIKHH BUIBHO BOJIOJIE MaTepiajaoM, Mae
HAaBUYKM aHajizy (I3MYHUX SBULI, ONEPyE€ OCHOBHUMHU TMOHATTAMHU 3 (I3UKH,
JIEMOHCTPY€ I'PYHTOBHI 3HaHHS TEOPETUYHOIO MaTepiaiy;

189 — 178 6aniB oTpUMy€ BCTYIHHK, SKHI BUIBHO BOJIOJIE MaTepiajaoM, Mae
IPYHTOBHI 3HaHHA 3 (DI3WKH, ONEpPyE OCHOBHUMHU (DI3UMHUMHU TOHSATTSIMH, 3HAE
TE€PMIHOJIOT110, TPABUJILHO BUKOHY€ ITPAKTUYHI 3aB/IaHHS;

177 — 165 O6aniB oOTpuMy€ BCTYNHHUK, SKHH B IIJIOMY BIJIBHO BOJOZIE
MmarepiasioM, Ma€ J00pl HAaBMYKH aHANi3y (I3WYHMX MPOIECIB Ta SBUIL, OIEPYE
OCHOBHUMH MOHSATTAMH 3 (PI3UKH, NPOTE y BIAMOBIAAX 3pOOHUB OKpEMi HECYTTEBI
HIOMUJIKY;

164 - 150 OamiB oTpuMy€ BCTYNHHUK, SIKMH B JOCTaTHId Mipi BOJIOJI€
MarepiasioM, BMi€ TPOBOAUTH aHaIi3 (PI3UYHUX SBHIIL 1 TPOIIECIB, OTIEPyE€ OCHOBHUMHU
HOHSATTAMH 3 (PI3UKH, IPOTE JOIMYCTUB OKPEM1 TTOMUJIIKH;

149 — 130 Ganu OTpUMY€ BCTYMHHUK, SIKAW B JJOCTATHINA Mipi BOJIOJI€ MaTepiaaioM
1 Moxe mpoananizyBatd (i3uuHi (akTH Ta SBHILA, NPOTE HE 3aBKIU UITKO
PO3MEKOBYE (HI3UUHI MTPOIIECH;

129 — 118 Gan oTpuMye BCTYITHUK, SIKMH B IIIJIOMY MPOJEMOHCTPYBaB 3HAHHS
(aKTUYHOTO Ta TEOPETUYHOTO MaTEPiajiB, ajie JOMYCTUB ITOMUIIKH;

117 - 110 OGanm OTpHMYy€ BCTYIHHUK, SKHMH B LUIOMY BOJIOIIE€ (DaKTHUHUM
MarepiaioM, IPUITYCKAE€ThCS 3HAUHUX TTOMUJIOK;

109 — 100 Ganm oTpuMy€e BCTYIHHK, SIKHH 4aCTKOBO 3HA€ (PaKTUUHMI MaTepial,
B I[IJIOMY BUSBIISIE PO3YMiHHS (DI3UUHUX SBHILL, IPOTE TOMYCKAE (PaKTHIHI TOMUIIKH;

0-99 OaniB OoTpUMYy€ BCTYITHUK, SIKUH YaCTKOBO 3Ha€ (paKTUUHHUI Marepiaj, aje
HE BUSIBJISIE PO3YMIHHS (DI3MYHHMX 3aKOHIB 1 JOIMyCKa€e rpy0l MOMUIIKH.
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