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IIporpama
BCTYIIHOT'0 €K3aMeHYy 3 (Pizuku
JUTst 3700YTTS CTYIIEHSI BUIIIOi OCBITH faKajiaBpa

IosicHIOBAJILHA 3aMMUCKA

[IporpaMy BCTYITHUX 1CTIUTIB 3 (DI3UKH YKJIaJICHO Ha OCHOBI YHHHHUX IIPOTpam 3
dbizuku s 7 —11 xiacis.

Marepianu nporpamu 3 (i3UKM MOAUIEHO HA IT’ATh TEMAaTUYHMX OJIOKIB:
«Mexanika», «MonekyspHa (izuka Ta TepMoauHamika», «EmexkrpomuHamikay,
«KonuBanns 1 xsuii. Ontuka», «Enementn teopii BimHocHocTi. KBanToBa diznkay.

®i3uka € ¢PyHAaMEHTATbHOI HAYKOIO, SIKa BHUBYA€ 3arajibHi 3aKOHOMIPHOCTI
nepediry MPUPOTHUX SIBUII, 3aKJIaJJa€ OCHOBH CBITOPO3YMIHHSI Ha PI3HHX PIBHIX
Mi3HaHHS TPUPOIM 1 Jae 3arajibHe OOrPYHTYBAHHS NPUPOJHUYO-HAYKOBOI KapTHHU
cBity. CydacHa (i3uka KpiM HAyKOBOTO Ma€ BaXKIIMBE COIIOKYJIbTYpHE 3HAUYCHHS.
Bona crama HEBII'€MHOIO CKJIaJ0BOIO  KYJIbTYpH BHCOKOTEXHOJOITYHOTO
1HopMariiHOrO cycriibcTBa. OyHAaMEHTAIBHUN XapakTep (DI3UYHOTO 3HAHHA SIK
dutocodii HaAyKu 1 METOOJOTT MPUPOJO3HABCTBA, TEOPETHUUYHOI OCHOBHU CY4YaCHOI
TEXHIKM 1 BUPOOHMYMX TEXHOJIOTIH BHU3HAYA€ OCBITHE, CBITOIJISTHE Ta BUXOBHE
3HAQYEHHS HIKUIBHOTO Kypcy (I3MKM K HAaBYAJIBHOIO IpeaMeTa. 3aBAsKd LIbOMY B
CTPYKTYpl OCBITHBOI Tady3l BIH BIAITPA€E pojib 0A30BOr0 KOMIIOHEHTAa MPUPOIHUYO-
HAYKOBOI OCBITM 1 HA&JIEXKUTh [0 I1HBAPIAHTHOI CKJIQJIOBOI 3arajbHOOCBITHBOL
MIATOTOBKH YYHIB B OCHOBHIM 1 CTapILIii IIKOJMI.

Ha BcrynHOMy BunpoOyBaHHI 3 (D13UKH BCTYITHUK /10 BIHHMIIBKOO Jep>KaBHOTO
NIeIaroriyHoro yHiBepcuTeTy iMeHi Muxaiina KoiroOnHChKOro NOBUHEH MOKA3aTH:

a) TIMOOK1 3HAHHS 1 PO3YMIHHS SIBUIL 1 MPOLECIB, (PyHIaMEHTaIbHUX JOCII/IB,
OCHOBHUX IIOHSTb, 171€aJTI30BaHUX MOJICIIEH;

0) BMiHHA TOYHO (OPMYJIOBATH 3aKOHU, MPUHIIUIH, OCHOBHI TOJIOKEHHS
TEOopiii, 300paxkaTu mporiecu rpadiuyHo, aHamzyBaTu (Hi3UdHI TPOOIEMH;

B) BIICBHEHE BOJIOJIIHHS MPAKTUYHUMU BMIHHSIMHU Ta HABUYKAMHU 3aCTOCYBaHHSI
TEOPETUYHUX 3HAHb Y PO3B’sI3yBaHHI 3a/1a4, BAKOHAHHI TECTIB.

Ilepeuaik po3aijiB i Tem

MEXAHIKA

OcHoBu kiHemaTuku. Mexaniynuii pyx. Cucrema Bianiky. BigHOCHICTB
pyxy. MarepiasibHa Touka. Tpaekrtopis. Inmax 1 nepemimenHs. I[IBuIKiCTS.
JlogaBaHHs IMBUIKOCTEH.

HepiBHomipuuii pyx. CepeaHss 1 MUTTeBAa IIBHIAKOCTI. PiBHOMIpHMI 1
piBHONIpUCKOpeHnit pyxu. l[lpuckopennsa. ['padiku 3a1eXHOCTI KiHEMAaTHYHHUX
BEJIMYMH BiJ] 4acy IPH PIBHOMIPHOMY 1 PIBHOITPUCKOPEHOMY pyXaxX.

PiBHOMipHHMit pyx no koiy. Ilepioz i1 yactora. JliHiliHa 1 KyTOBa IIBUIKOCTI.
JloueHTpOoBE MPUCKOPEHHS.

OcHoBu quHamiku. [lepmmii 3akon HeroTona. [HepiiianpHi cucTeMU BITIKY.
[TpuHumn BigHOCHOCTI asmimes.



Bzaemomist tin. Maca. Cuna. [lomaBanust cun. [pyruit 3akon HproTona.
Tperiit 3akon HproToHa.

['paBiTariitHi cuind. 3aK0H BCECBITHBOTO TsDKIHHSA. Cuna TspkiHHS. Pyx Ttina
T JIEFO CUIN TSOHKIHHS.

Bara Ttina. Heparomicts. Pyx mTyunux cymytHukiB. Ilepma kocmiuHa
MIBUIKICT.

Cunu npyxHocTi. 3akoH ['yka.

Cumu tepts. KoedimieHnT Teprs.

MowmeHT cunu. YMOBH piBHOBaru Tina. Buau piBHOBaru.

3akoHn 30epexkeHHs B MexaHiui. Immynbc Tima. 3akoH 30epexeHHS
iMIynbCy. PeakTuBHUI pyX.

Mexaniyna po6ota. KineTnyHa Ta moTeHIiagbHa eHeprisi. 3aKOoH 30epeKeHHS
eHeprii B MexaHiyHux mpouecax. [lotyxuicts. Koedimient kopucnoi aii. IIpocti
MEXaHI13MH.

EnemenTn mexanikm piaun ta rasiB. Tuck. 3akon Ilackans nis piauH Ta
ra3iB. Criony4yeHi MOCYyAMHH, TiIpaBiIiyHUM mpec. ATMocdepHuit Tuck. Tuck
HEpPYXOMOi pIUHU HA JHO 1 CTIHKM MOCYyAMHH. ApXiMe[oBa cuiia. YMOBHU
TJIaBaHHSA T

MOJIEKYJIAAPHA ®I3UKA I TEPMO/JIUHAMIKA

OcHOBM  MOJIEKYJSIPHO-KiHeTHYHOI  Teopii. OCHOBHI  MOJOXCHHS
MOJIEKYJIIPHO-KIHETUYHOI Teopii Ta iX JociiiHe oOrpyHTyBaHHA. Maca 1 po3Mip
mousiekys. Crana ABoragpo. CepenHsl KBaJpaTHyHa HIBUIKICTh TEIUIOBOIO PyXY
moneky. Jocnin [tepua.

IneanbHnii ra3. OCHOBHE pIBHSHHS MOJIEKYJIAPHO-KIHETHYHOI — Teopii
imeanpHOro raszy. Temmeparypa Ta 1i BumiproBanHsa. [llkama aGcomroTHHX
TEeMIIEpaTyp.

PiBHsIHHS cTaHy 1/1€anbHOTO Ta3y. [3ompoiiecu B razax.

OcHoBHU TepmoanHaMiku. TernoBuil pyx. BHyTpiiHs eHepris Ta crocodwu ii
smiau.  Kinbkicte Terotu. Ilutoma TemmoeMHicTh pedoBuHH. PoGora B
TepMOAUHAMIII. 3aKOH 30€peKeHHS €HEpTii B TEIUIOBUX Mpoliecax (MepIimii 3aKOoH
TEPMOJIMHAMIKH ). 3aCTOCYBaHHS MEPIIIOTO 3aKOHY TEPMOJIMHAMIKH 10 130TPOIIECIB.
AniabaTHu# Tporiec.

HeobOopotHicTh TermnoBux mnpoueciB. IlpuHumn aii TEniaoBHX [BUTYHIB.
KoeditieHT KOpUCHOT M1 TEMIOBOTO ABUTYHA 1 HOr0 MakCUMaJIbHE 3HAYEHHS.

BaacruBocrti rasis, piaun i TBepaux Tiji. [TapoytBopeHHs (BUnapoByBaHHS
ta kuniHHsg). Konpgencamis. Ilutoma Temiota mapoyTBopeHHs. Hacuuena Tta
HEHAacMYeHa Tapa, iXHI BJACTUBOCTI. BimHOcHa BOJOrICT, TOBITPS Ta 1l
BUMIPIOBaHHS.

[InaBmenHs 1 TBepaHeHHs Tin. IluToma TemmoTra TmuaBiaeHHA. Termiora
3rOpsiHHS TNayivBa. PIBHAHHA TEMJIOBOro OanaHCy sl HAWMPOCTIIIMX TETIOBUX
MPOIIECIB.

[ToBepxHeBuii HaTar piauH. Cuila MOBEPXHEBOrO HATATY. 3MOUYYBaHHS.
KaninspHi sBuima.

Kpucraniuai Ta amopdHi Tia. MexaHiuHi BJIaCTUBOCTI TBEpAMX Till. Bumm
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nedopwmariiit. Moy FOnra.

EJEKTPOAUHAMIKA

OcHoBu esexkTpocTaTukM. FEiektpuuHuid 3apsin. 3akoH 30epekeHHs
CJIEKTPUYHOTO 3apsay. 3akoH KyoHa.

Enextpuune mone. HampyxeHnicte enekrpuyHoro monis.  [IpuHnun
CyNepro3ullii MOJIiB.

[TpoBimHUKM Ta MAIENEKTPUKUA B EJIEKTpOCTaTUYHOMY moji. [lienexTpuyHa
MPOHUKHICTH PEUYOBHH.

PoboTa enexkTpuuHOro moJjs nmpu nepemiiieHHi 3apany. [lorenmian 1 pi3HULS
noreHuianiB. Hampyra. 3B’S30k MK Hampyrow 1 Hampy>KEHICTIO OJHOPIAHOTO
€JIEKTPUYHOTO TIOJISI.

Enexrpoemuicts. Konnencaropu. EnekTpoeMHICTh MIOCKOTO KOHJIEHCATOPA.
3’e€HAHHS KOHJIEHCATOPIB.

Enepris enekTpu4HOro moJs.

3akoHu mnocTiiHOrO crpymy. Enekrpuynuii crpymM. YMOBHM ICHYBaHHS
enekTpuuHoro crpymy. Cuwiia crpymy. 3akoH Oma i AuisHkE Koja. Omip
npoBimHukiB.  [lochmigoBHe  Ta  mapajienbHe — 3’€IHAHHS  IPOBIIHHUKIB.
EnexrpopymriitHa cuia. 3akoH Oma i TOBHOro Koja. PoGoTa 1 MOTYXHICTb
eJIEKTPUYHOTO cTpyMy. 3akoH Jxoynsa-Jlenua.

EnexTpuyHuii cTpyM y Ppi3HHX cepedoBUIIAaX. EnexTpuyHuil CTpyM Yy
MeTanax. EJeKTpoHHa MNpPOBITHICTh MeETadiB. 3aJ€KHICTh ONOpPY METANIB BiJ
TemriepaTypu. HaanpoBiiHICTb.

EnekTpuuHuii CTpyM y poO34YMHAX 1 PO3IUIABaX EJIEKTPOdITIB. 3aKOHU
€JIEKTPOITI3y. 3aCTOCYBaHHS E€IEKTPOIII3Y.

Enextpuunuii ctpyM y raszax. HecamocTiiiHuil 1 caMOCTIMHUI pO3psiaH.
[ToHATTA npo Ia3zMy.

Enextpuunuii ctpym y Bakyymi. TepmoenektponHa ewmicis. [ion.
EnexkrponHo-npomeHeBa TpyOKa.

Enextpuunuii cTpymM y HamiBmpoBigHUKax. BiiacHa Ta jmomimikoBa
CJIEKTPOIIPOBIAHICTH HAMIBIPOBITHUKIB. 3aJI€KHICTh ONMOPY HAIIBIPOBIIHUKIB BiJl
TeMmriepaTypu. EjnexTpoHHO-mipkoBHIl mepexin. HamiBnpoBIZHUKOBUN  T1OJ.
Tpansucrop.

MarniTHe moJie, eJleKTPpOMarditHa iHaykumis. Bzaemomis cTpywmis.
Marnitse

nosie. MaruiTHa iHayKiis. 3akoH Ammnepa. Cuna JlopeHiia.

MarsiTHi BIacCTMBOCTI PEYOBHH. MarHiTHa NpPOHUKHICTb. DEpOMArHETUKH.
MarniTHui NOTIK. SIBHILE €IEeKTPOMArHiTHOI 1HAYKIIi. 3aKOH €JIeKTPOMArHITHOT
iHaykuii. IlpaBuno Jlenma. SBume camoinaykiii. IHaykTtuBHICTB. EHepris
MarHiTHOTO TOJISI.

KOJIMBAHHS I XBUJII. OIITUKA
Mexaniuni konuBanHsa i xBumii. KomuBanpHuil pyx. BinbHi MexaHiuHI
KoJMBaHHA. ['apMOHIYHI KOJIMBaHHs. 3MIMIEHHS, aMIUIITyAa, Mepiojl, 4acToTa 1
¢daza rapMoHIYHMX KoJIMBaHb. KOMMBaHHS BaHTaXy Ha MpyXuHI. MaTeMaTHIHUI
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MasITHUK, TIEPi0J] KOJIMBAaHb MaTEeMAaTUYHOTO MasiTHUKA. [lepeTBopeHHs eHeprii mpu
rapMOHIYHUX KOJIUBaHHSIX. BUMyllleH1 MexaH14H1 KOJMBaHHS. SIBUIlE PE30HAHCY.

[TommpeHHsa KoIMBaHb y MPYXKHUX cepenoBuiax. [lomepeyni ta mo3moBxHI
XBUJI1. JIoB)kMHA XBUJI1. 3B’ 130K MK JOBKHUHOIO XBHWJI, IIBUAKICTIO 11 MOITUPEHHS
Ta MepioJIoM (4acTOTOIO).

3BykoBi xBuii. LlIBuakicTs 3ByKy. ['y4HICTh 3ByKYy Ta BUcOTa ToHy. [H(pa- Ta
yIIbTPa3BYKHU.

EjekTpoMardiTHi KoJMBaHHA i XBWIi. BUTbHI eleKTpOMarHiTHI KOJMBaHHS
B KOJNUBaJIbHOMY KOHTYpi. llepeTBopeHHsi eHeprii B KOJIMBAJbHOMY KOHTYPI.
Brnachna yacTtoTa 1 mepiosi eeKTpOMarHiTHUX KOJIMBaHb.

BumytiieHi e1eKTpruvHi KOJIMBaHHS. 3MIHHANA eNIEKTpUIHUI cTpyM. [ 'eHepaTop
3MIHHOTO CTpyMy. EnekTpuunuii pe3oHaHc.

Tpanchopmarop. [lepenaua enexTpoeHeprii Ha BEIUKI BiICTaHI.

EnextpomarnitHe mone. EjexkrpomarHiTHi XBWJII Ta IMIBHIAKICTH iX
nommpenHs. [1lkana enekTpoMarHiTHUX XBUJIb. BlacTHUBOCTI €IE€KTPOMArHiTHOTO
BUIIPOMIHIOBaHHS PI3HUX J1ana3oHiB.

Onrtuka. [TpaMoIiHIHHICTS MOIIMPEHHS CBITJIA B OJTHOPITHOMY CEPEIOBHIII.
[IBuaKIiCTH CBITIIA TA 11 BUMIPIOBAHHS.

3akonu BiOuBaHHs cBiTia. [loOynoBa 300paxeHs, sIKi JJa€ TIOCKE J3epKaio.

3aKoHM 3aJOMJICHHS CBITIa. AOCOMIOTHMM 1 BIJHOCHUM TOKa3HUKU
sasiomiieHHd. [loBHe BimOMBaHHS.

Jlinza. Ontryna cuna nia3u. @opmyna ToHkoi JiH3u. [loOynoBa 300pakeHsb,
110 J1a€ TOHKA JI1H3Aa.

[nTepdepeHis cBiTia Ta ii MpakKTUYHE 3aCTOCYBaHHS.

Hudpakuis cBiTia. JudpakmiiiHi rpaTku  Ta iX BUKOPUCTaHHS  JUId
BU3HAYCHHS JIOBKUHU CBITJIOBOT XBUJII.

Hucnepcis cBitia.

[Tonsipuzariis cBiTia.

EJIEMEHTHU TEOPII BITHOCHOCTI. KBAHTOBA ®I3UKA

EnemenTn teopii BignocHocTi. [Ipuniunu (moctynatu) Teopii BITHOCHOCTI
EfiHmretina. 3B’ 30K MiXk Macolo Ta €HEpri€lo.

CaitiioBi kBantu. [inmore3a Ilmanka. Crana Ilmanka. KBantu cBiTia
(boTonmM).

dotoedekt Ta Moro 3akoHu. PiBHsiHHS EiHmreitna mns  Qoroedexry.
3actocyBaHHA PoTOEHEKTY B TEXHILL.

Tuck citna. Jocmy JIebenena.

ATOM Ta aTOMHe SI/IPO.

Hocning Pesepdopna. Anepna monmens aroma. KBantoBi moctynatu bopa.
BunpomiHioBaHHS Ta TOTJIWHAHHS CBiTJIa aToMoM. HemepepBHuii i JiHiHYaTHN
cnektpu. CriekTpansHuit anamis. Jlazep.

Cxuan snpa atoma. [3otoru. Eneprist 3B’ 513Ky aTOMHUX sifep. SaepHi peaxiii.
[Toxin simep ypany. Anepuuii peakrop. TepMmosaepHa peaxiris.

PanmioakTuBHicT. Anb(da-, OeTa-, ramMma-BHIPOMIHIOBaHHSA. Mertoau
peecTpailii 10HI3yF04OT0 BUIIPOMIHIOBAHHS.
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JliarHocTuKA pPiBHS 3HAHb, YMiHb TA HABUYOK BCTYNIHUKIB 3 Qi3MKHU

Berynne BunpoOyBaHHS 3 (Di3UKM Mae METOIO MEPEBIPKY pIBHS 3HAHb,
yYMIHb Ta HABUYOK BCTYITHUKIB.

Bcmynnukuy oBUHHI 3HATH:

- (bi3uuHI sABHINA 1 TPOIECH: O3HAKM SIBHINA YM IIPOIIECY, 3a SKUMH BOHU
BiIOYBaIOThCS;, 3B 530K SIBHILNA YM MPOLIECY 3 IHIIMMH; iX TOSCHEHHS Ha
OCHOBI HAyKOBOI TeOpii; MPUKIIaAX BUKOPUCTAHHS;

- bizwyHI Jochmimu: MeTa JOCHimy, CXeMa, YMOBH, 3a HAasSBHOCTI SKHUX
3MIHCHIOETHCS AOCTI; TIepeOir 1 pe3yabTaTu AOCTIAY;

- IOHSTTA Ta TEPMIHHU;

- (bi3UYHI BETUYMHU: BIACTHBOCTI, IO XapaKTEpU3YIOTbCA LUM MOHSITTIM
(BEIMYMHOIO); 3B’S30K 3 IHIIMMH BeluyuHamu (popmyina); O3HAUCHHS
BEJMYMHU; OJIMHULI (PI3UYHOT BEIMUMHU; CTIOCOOU 11 BUMIPIOBAHHS;

- 3aKOHU: (OPMYJIIOBAaHHS Ta MaTEeMaTUYHUN BHUpaA3 3aKOHY; JOCHIIH, IO
MIATBEPKYIOTh ~ MOTO0  CHPaBEMJIMBICTh, NPUKJIAAM  BpPaxXyBaHHA 1
3aCTOCYBAaHHS MOT0 Ha MPaKTHIIl; MEX1 Ta YMOBHU 3aCTOCYBaHHS;

- (bi3uyH1 Teopii: mocHigHe OOIPYHTYBAaHHS TEOpii; OCHOBHI TOJIOXKEHHS,
3aKOHM 1 IPUHIIMIIH LI1€1 TEOP1i, OCHOBHI HACIIIKH; MPAKTU4HI 3aCTOCYBAHHS,
MEXI1 3aCTOCYBaHHS LI€i TEOpii;

- IpWIAA YU TMPUCTPOi, MEXAHI3MHU 1 MAallMHU, TEXHOJOTIi: MpU3HAYCHHS,
OpUHIMO A1 Ta cxema OyAO0BH; 3aCTOCYBaHHS 1 MpaBuia KOPHCTYBAaHHS,
nepeBaru Ta HEJIOJIKH.

Bcmynnuku OBUHHI BMITH:

- pO3Mi3HABaTH  MPOSBM  MEXaHIYHUX, TEIUIOBUX, EJIEKTPOMArHIiTHHX,
KOJIMBAJbHUX 1 XBHWJIBOBHUX (30KpeMa, CBITJIOBUX), KBAHTOBUX SIBUI 1
MIPOIICCIB Y IPUPOII Ta iX MPAKTUYHE 3aCTOCYBAHHS B TEXHIIII;

- 3aCTOCOBYBATH OCHOBHI MOHATTS Ta 3aKOHH, MPUHIIUIIN, TIPABUIIA MEXaHIKH,
MOJIEKYJIIPHOT (PI3UKH 1 TEPMOJUHAMIKH, €JIEKTPOJIMHAMIKH, KOJUBAILHOTO
PYXY 1 XBHJIbOBUX TPOIIECIB, CIIEIaIbHOT TEOPii BITHOCHOCTI;

- 3aCTOCOBYBaTH (hOPMYJIH JJi1 BU3HAYEHHS (DI3UYHHUX BEITUYMH Ta iX

OJIMHUIIB;

- 3aCTOCOBYBaTM MaTe€MaTW4HI BUpa3ud 3aKOHIB MEXaHIKHA, MOJIEKYJISPHOL
G1BUKA 1 TEPMOAMHAMIKH, €JEKTPOJUHAMIKH, KOJUBAJIBHOTO pyXy 1
XBUJIBOBHX IPOIIECIB, CHEIIaIbHOI TeOPii BIIHOCHOCTI,

- BU3HAYaTH MEXI1 3aCTOCYBAHHSI 3aKOHIB;

- BUKOPHUCTOBYBATH TCOPETUYHI 3HAHHS ITi/T 4ac PO3B’SA3YBaHHS 3a/1a4 Pi3HOTO
TUNYy  (SKICHMX, pPO3PaXyHKOBHUX, TIpadiuHuX, eKCIEepUMEHTAJIbHUX,
KOMOIHOBaHHUX TOIIIO).



KPUTEPII OIIIHIOBAHHSA

Berynne BunpoOyBaHHs 3 (Di3MKHM CKJIala€ThCsd 3 TECTOBUX 3aBJaHb, 3a
BUKOHAHHS SIKUX BCTYMHUK MOke oTpuMatu 200 6ais.

Tectu mepmoro piBHA MICTATh 14 3aBAaHb, SKI MalThb O YOTHPHU
BapiaHTW BIANOBIAI, 3 SKUX TUIBKA OJHAa € BipHOIO. KokHE 3aBHaHHS
OLIIHIOETHCA B 4 O6anu. Tectu apyroro piBHS MICTATH 2 3aBJaHHs, SKi MAlOTh Ha
METI BCTAaHOBHTH BiAMOBiAHOCTI (oriudi mapw). Jlo KOXHOTO psjKa,
MO3HAYEHOTO MH(POI0, TOOUPAETHCS TBEPKCHHSI, IMO3HAYEHE JITEpOIlo, 1
poOUTHCA BITOBIIHA TTO3HAUKa B Tabymil. Ko)kHe 3aBIaHHS OIIHIOETHCS B 6
OaJtiB.

Berynauk, sxuii HaOpaB Bim 0 — 99 — He pexkoMeHAYETbCST 10
3apaxyBaHHsI.
Berynuuk, sxuit HaOpaB Big 100 — 200 — pexomeHayeTbes 10

3apaxyBaHHsI HAa O10:KeTHY (P)OPMY HABUAHHSA:

200 - 190 6aniB oTpuMy€ BCTYMHHK, SIKUA BUIBHO BOJIOJIIE MaTepiajioM,
Ma€ HAaBUYKHM aHaizy (QI3UYHUX SBHIL, OMNEPYE OCHOBHUMH MOHSATTAMH 3
(b13UKH, AEMOHCTPYE IPYHTOBHI 3HAHHS TEOPETUYHOrO MaTepiany;

189 — 178 6aiiB oTpuMy€ BCTYMHHK, SKHH BITBHO BOJIOJII€ MaTepiajioMm,
Ma€ I'PYHTOBHI 3HaHHSA 3 (I3UKH, ONEPYE OCHOBHUMH (DI3UUHUMHU HOHSTTIMU,
3HA€ TEPMIHOJIOTII0, IPABUJIBHO BUKOHY€E TPAKTUYHI 3aB/IaHHS;

177 — 165 6GamiB OoTpuMy€ BCTYIHHK, SIKHA B LIJIOMY BUIBHO BOJIOAIE
MaTtepiaioM, Ma€ 1I00p1 HABUYKHU aHaJi3y (PI3UYHUX MPOIECIB Ta SBHIILI, ONIEPYE
OCHOBHMMH TOHSTTAMU 3 (i3UKH, MPOTE€ Yy BIJAMNOBIIAX 3pOOUB OKpeMi
HECYTTEBI ITOMUIIKH;

164 - 150 GamiB oTpuMy€ BCTYNMHHK, SKMM B JTOCTaTHIH Mipi BOJIOMIE
MaTtepiajioM, BMI€ MPOBOAWTH aHali3 (I3MUHUX SIBUI] 1 TPOLECIB, OMEPYE
OCHOBHHMMH MOHATTAMH 3 (13UKH, TPOTE JOMYCTUB OKPEMI MMOMUIIKH;

149 — 130 Ganm OoTpuUMy€ BCTYNHHK, SIKAH B JOCTaTHIM Mipi BOJIOJi€
MartepiaioM 1 MOXke MpoaHanizyBaTh (i3uyHi (QakTh Ta SBUILNA, MPOTE HE
3aBXK/IM YITKO PO3MEXKOBY€E (D13UUHI MPOLECH;

129 — 118 Gam oTpuMye BCTYIHUK, SIKHH B IIJIOMY THPOJEMOHCTPYBaB
3HaHHS (AKTUYHOTO Ta TEOPETUUHOIO MATeplajiB, aje JONyCTUB MOMUIIKH;

117 - 110 6anu oTpuMy€e BCTYHHUK, IKHUH B LIJIOMY BOJOJ1€ (PaKTUUHUM
MaTepiaioM, MPHUITYCKAETHCS 3HAYHUX TTOMUJIOK;

109 — 100 OGanm oTpuMye BCTYIHHUK, SIKUA YAaCTKOBO 3HAa€ (PaKTUUHUN
Martepiana, B IJIOMY BUSBISE PO3yMIiHHS (DI3UYHUX SBUII, MPOTE OMYCKAE
(baKTHYHI TOMUJIKH;

0-99 OamiB OTpuUMye BCTYIHUK, SKHH 4YacTKOBO 3HA€ (HaKTUYHHIA
MaTepiaj, aje He BUSBISAE PO3YyMIHHS (DI3MYHMX 3aKOHIB 1 JIOMycKae Tpyoil
MOMMJIKH.
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