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IIporpama
KOHKYPCHOI'0 BCTYITHOI'O BUNIPOOYBaHHA 3 (pizuku
JUIs1 3100y TTS CTYNEHs BUILOT OCBITH 0aKaJjiaBpa

IHosicH0OBa/IbHA 3aNIMCKA

[IporpaMy BCTynmHUX ICOUTIB 3 (I3UKH YKJIaJI€HO Ha OCHOBI YUMHHUX Mporpam 3 (i3uku s
7-11 knacis.

Marepianu mnporpamMu 3 (GI3UMKM TOAUIEHO Ha IT'ATh TeMaruyHUX ONokKiB: «MexaHikay,
«MonekynspHa (i3uka Ta TepMoauHaMika», «Enexrponunamika», «KomuBanus 1 xBwii. OnTHKaY,
«Enementu teopii BiHocHOCTI. KBaHTOBa (i3ukay.

di3uka € (yHIAMEHTaJbHOIO HAYKOIO, SIKa BMBYA€ 3arajbHi 3aKOHOMIPHOCTI mepediry
MPUPOJHUX SIBHIL, 3aKJIaJa€ OCHOBHM CBITOPO3YMIHHS Ha PI3HHUX PIBHSAX MI3HAHHS MPHUPOIM 1 J1a€
3arajibHe OOTPYHTYBaHHs MPUPOJHUUO-HAYKOBOI KapTHHHU cBiTy. CyuyacHa (pi3uka KpiM HayKOBOTO
Ma€ BaXXJIMBE COIIOKYJIbTypHE 3HAa4YeHHsA. BoOHa crama HEBiI €MHOIO CKIIAJOBOIO KYJIBTYPH
BHUCOKOTEXHOJIOTIYHOTo 1H(popMamiiHoro cycminberBa. dyHnameHTanbHUA XapakTep (i3MuHOro
3HaHHA K (¢i10codii HaykKu 1 METOAOJIOTIi HPUPOIO3HABCTBA, TEOPETUYHOI OCHOBU Cy4YacHOI
TEXHIKH 1 BHPOOHMYMX TEXHOJIOTIH BH3HAYa€ OCBITHE, CBITONNIAHE Ta BHUXOBHE 3HAYCHHS
HIKIIBHOTO KYpCY (13MKH SK HaBYAJILHOTO MpeaMeTa. 3aBAsKu IIbOMY B CTPYKTYpP1 OCBITHBOI rajty3i
BiH Bijirpae pojb 0a30BOro KOMIIOHEHTA MPUPOJTHIUUO-HAYKOBOI OCBITH 1 HAJIEKHUTH 10 iHBapiaHTHOT
CKJIa/I0BO1 3arajibHOOCBITHBOI MIJATOTOBKU YUHIB B OCHOBHIH 1 CTapIii HIKOMI.

Ha BctynHOoMy BunpoOyBaHHi 3 (hi3MKH BCTYITHUK 10 BIHHUIIBKOO 1€p>KaBHOTO MEJaroriyHoro
yHiBepcureTy iMeH1 Muxaiina KotoOMHChbKOro NOBUHEH NOKa3aTH:

a) mMOOKI 3HAHHSA 1 PO3YMIHHS SIBHII 1 TPOIECIB, (HyHIAMEHTAIbHUX JOCTIAIB, OCHOBHUX
IOHATH, 11calI30BaHUX MOJICIICH;

0) BMiHHA TOYHO (hOPMYIIIOBATH 3aKOHU, IPUHIUIIH, OCHOBHI HOJIOXKEHHS TEOpiid, 300paxaru
npouecu rpadiyHo, aHaNi3yBaTH Qi3uyHi npodiemu;

B) BIIEBHEHE BOJIOAIHHS MPAKTUYHUMHU BMIHHSMH Ta HABUYKAaMH 3aCTOCYBAaHHS TEOPETHUHHX
3HaHb y pO3B’A3yBaHHI 3a/]1a4, BUKOHAHHI TECTIB.

Iepeaik po3ainiB i Tem
MEXAHIKA

OcHoBu kKinemaTuku. Mexaniunuii pyx. Cucrema Biiky. BigHocHICTs pyxy. Martepianbaa
touka. Tpaekropisa. nsax 1 nepemimenns. [lIBuakicts. JloqaBaHHs MIBUIKOCTEH.

HepiBHoMipuuii pyx. CepenHsi 1 MHUTTe€Ba WIBUAKOCTI. PIBHOMIpHHUIN 1 PiIBHONPUCKOPEHUI
pyxu. Ilpuckopenns. ['padiku 3amexHOCTI KiHEMATUYHUX BEIWYHUH BiJ] 4acy MpPHU PIBHOMIPHOMY i
PIBHOIPHUCKOPEHOMY pyXax.

PiBHoMmipHMiT pyx mo komy. Ilepion i1 wacrtora. JliniifHa i1 KyToBa MIBUAKOCTI. JloneHTpoBE
MPUCKOPECHHS.

OcHoBu auHamikm. [lepmuii 3axkoH Herorona. Inepmianbhi cuctemu Bimmiky. IlpunHnummn
BimHOCHOCTI ["amines.

Bzaemopis tin. Maca. Cuna. JlomaBanusa cun. [pyrwii 3akoH Herorona. Tpetiit 3akoH
HeroToHa.

I'paBitamiiiai cunu. 3akoH BcecBITHHOTO TsKiHHS. Cuna TsDKiHHS. Pyx Tima min miero cumm
TSOKIHHSL.

Bara tina. HeBaromicts. Pyx mryunux cynyTHukiB. [lepiia kocMidHa IIBUAKICTS.

Cuum nipy>kHOCTi. 3akoH ['yka.

Cumu Tepta. KoedimieHt teprs.

MowmeHT cuii. YMOBH piBHOBaru Tina. Bunu piBHOBarm.

3akonu 30epeskeHHsI B MexaHiui. Imnynbc Tina. 3akoH 30epekeHHS iMITynbCy. PeakTuBHUI
pyX.

Mexaniuna po6Oora. KiHeTnyHa Ta TOTEHIaJibHA €HEepris. 3aKoH 30epeKeHHsS eHeprii B
MexaHiuHux nporecax. [Toryxnicts. KoedinienT kopucuoi aii. [Ipocti MmexaHizmu.
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EsemenTn MexaHikm piann Ta rasiB. Tuck. 3akon [lackans nmst pinus ta razis. CrnonydeHi
MOCYIMHU, TiApaBIiyHui mpec. AtMochepHuil Tuck. THCK HEpyXoMoOi pIIUHM Ha JHO 1 CTIHKHU
NOCYIMHU. ApXiMeZI0Ba cUjla. YMOBH TUIaBaHHS Ti.

MOJIEKYJIAPHA ®I3UKA I TEPMOJUMHAMIKA

OcHOBH MOJIEKY/ISIpHO-KiHeTHYHOI Teopii. OCHOBHI IMOJIOKEHHSI MOJIEKYJISIPHO-KIHETUYHOT
Teopii Ta iXx mocmigHe oOrpyHTyBaHHA. Maca 1 posmip monekyin. Crama Aoranpo. CepemHs
KBaJpaTU9HAa MBUAKICTh TEIJIOBOTO pyxy Mosekyn. Jocmia [llTepna.

IneanbHuit ra3. OCHOBHE pIBHAHHS MOJEKYJISAPHO-KIHETUYHOI Teopii i7eaqbHOro rasy.
Temneparypa Ta ii BumiptoBanss. [llkana abconoTHUX Temmeparyp.

PiBHSIHHS cTaHy iJjeallbHOTO Ta3y. [3omporecu B razax.

OcHoBu TepmoauHamiku. TemnoBuil pyx. BHyTpimHs eHepris Ta crnocoOu ii 3MiHH.
Kinpkicte Temnotu. Iluroma TeroemHicTh peuoBHMHHU. PobGora B TepMmonuHamimi. 3akoH
30epekeHHs] €Heprii B TEIUIOBUX TMpoliecax (MepHMidi 3aKOoH TepMOAWHAMIKM). 3aCTOCYBaHHS
NEPLIOTo 3aKOHY TEPMOAMHAMIKH J10 1301polieciB. AiabaTHUI npolec.

HeoOopotHicts TeruioBux npouecis. [lpunnun nii TemnoBux asuryHis. KoedimieHT kopucHoi
i1 TETUIOBOTO IBUI'YHA 1 HOr0 MakCUMajbHE 3HAUCHHS.

BaactuBocti rasis, pinumn i TBepaux Tin. [lapoyTBopeHHs (BUMapoByBaHHS Ta KUITIHHS).
Konpencaris. [Tutoma Temnnora napoyTBopeHHsi. Hacuuena ta HeHacu4eHa mapa, iXHi BIaCTUBOCTI.
BinHocHa BoJIOTICTh MOBITPS Ta i1 BUMIPIOBaHHS.

[InaBnenHs 1 TBepaHeHHs Til. Iluroma Temuora ruiaBiaeHHsA. TeraoTa 3rOpsHHS IaJIMBA.
PiBHsiHHS TerioBOTO OanaHCy il HAUMIPOCTIIINX TEIJIOBUX MPOIIECIB.

[ToBepxHeBuit Hatsr piguH. Cuila mOBEpXHEBOrO HATATY. 3MouyBaHHs. KaninspHi sBuina.

Kpucraniuni ta amop¢Hi Tuta. MexaHiuHl BJIacTUBOCTI TBepAMX TUl. Bunu nedopmariii.
Monayns FOnra.

EJIEKTPOJAUHAMIKA

OcHoBH ejeKTpocTaTUKH. Enexrpudnuii 3apsin. 3akoH 30€peXEHHs eIEKTPUYHOTO 3apsiy.
3axoH Kynona.

Enexrpuune none. HanpyxeHictb enexrpuuHoro nois. [lpuHuun cynepno3uiii nomis.

[TpoBiAHMKM Ta JI€NEeKTPUKH B EIEKTPOCTATUYHOMY IMoji. JlieJeKTpuyHa NPOHUKHICTh
PEUYOBHH.

PoGora enexTpuyHOro moss mpu nepemiiieHHi 3apsany. [loTeHuian i pi3HHULS MOTEHIaiB.
Hanpyra. 3’5130k Mk HalIpyToo 1 HAMPYKEHICTIO OTHOPITHOTO €JIEKTPUYHOTO MOJIS.

Enexrpoemuicte. Konnencaropu. EnekTpoeMHICTh MJIOCKOTO KOHJAEHcATOpa. 3’€JHAHHSA
KOHJICHCATOPIB.

Enepris enekTpuuHOro mosis.

3akoHu nocriiiHOro cTpymy. Enekrpuunuii ctpyM. YMOBHU ICHYBaHHSI €JIEKTPUYHOTO CTPYMY.
Cuna crpymy. 3akoH Oma i OUIsHKM Konia. Omip mpoBigHuKiB. ITocnmigoBHe Ta mapainenbHe
3’€¢HaHHS TPOBITHUKIB. EnexrpopymiiiHa cuna. 3akoH Owma s moBHOro kona. PoGora i
MOTYXHICTb €JIEKTPUYHOTO cTpyMy. 3akoH Jxoyns-JIenua.

EnexkTpuunuii cTpym y Ppi3HHX cepenoBumax. EnekrpuuyHuii cTpym y MeTanax.
EnextpoHHa npoBifHICTh METaNiB. 3aJ€KHICTh OIOPY METAJiB Bia Temnepatypu. HaanpoBigHiCTh.

EnexrpuuHmii cTpyM y pO3YMHaX 1 pO3IUIaBaX EJIEKTPONITIB. 3aKOHU EJIEKTPOJIi3y.
3acTOCyBaHHS €JEKTPOIII3Y.

Enexrpuunmii ctpym y razax. HecamocTiitauii i camocTiitauii po3psau. [ToHATTS mpo miazmy.

Enextpuunuii ctpym y Bakyymi. Tepmoenekrponna emicia. Jlioa. EnexTpoHHO-IpomMeHeBa
TpyOKa.

Enextpuynuii cTpym y HamiBOpoBigHUKaX. BiacHa Ta JoMIIIKOBa €JIEKTPOMPOBIIHICTh
HAIBIPOBIIHUKIB. 3aJIKHICTh ONOPY HAIIBIPOBIAHUKIB BiJ TeMreparypu. EneKTpoHHO-IIpKOBHii
nepexia. HaniBnposiguukoBuii gioa. TpaH3zuctop.

MaruiTHe mnoJie, ejleKTpoMarHiTHa iHaykumis. Bsaemonisi ctpymiB. MarniTHe moOIe.
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MarniTtHa ingykuisa. 3akon Ammnepa. Cuna Jlopenna.

MarsiTHi B1acTUBOCTI ped4OoBUH. MarHiTHa NpoHUKHICTh. DepoMarHeTnku. MarHiTHUHA MOTIK.
SIBuIIe eNeKTpOMarHiTHOi 1HAyKuii. 3akoH enekTpomarHiTHOi iHaykuii. [IpaBuno Jlenua. SIBuie
camMoiHayKuli. [HxykTUBHICTh. EHEpris MarHiTHOTO MoJs.

KOJIMBAHHSI I XBUJII. OITUKA

Mexaniuyni konuBaHHs i xBuwiai. KonuBanbHuii pyX. BingbHI MeXaHI4HI KOJUBAaHHS.
['apMoHIYHI KONMBaHHA. 3MILIEHHS, aMIUTITy/a, Mepiol, yacTtora 1 (a3a rapMOHIYHHMX KOJIHBAHb.
KonuBanHs BaHTaxXy Ha MNpyXHHI. MaTeMaTUYHHI MasTHUK, MEpiojl KOJIMBAaHb MaTeMaTUYHOIO
MasTHUKa. [lepeTBopeHHs eHeprii NpuW TapMOHIYHMX KOJIMBaHHSAX. BuMylieHi MexaHIyHI
KOJIMBaHHS. SIBUILE pe30HAHCY.

[TommpeHHs KOJIMBaHb y MPYKHUX cepepoBuax. [lonepedni Ta mo3nosxHi XBuii. JloBknHa
XBUIIL. 3B’ 530K MK TOBKWHOIO XBHJIi, IIBUKICTIO ii MOMIUPEHHS Ta MEPioAoM (4aCTOTOIO).

3BykoBi xBuJi. [IIBuakicTs 3ByKy. 'yuHICTh 3BYyKY Ta BucoTa ToHy. [Hppa- Ta ynbTpa3ByKH.

EnexTpomarnitHi konuBaHHst 1 XBWJi. BuibHI eleKTpoMarHiTHI KOJIMBaHHS B
KOJIMBaJIbHOMY KOHTYpI1. [lepeTBopeHHs eHeprii B KoJMBaJIbHOMY KOHTYpi. BiacHa yacTtoTa 1 nepiof
€JIEKTPOMArHITHUX KOJIUBaHb.

Bumymieni enexkTpuuHi KOJMBaHHS. 3MIHHUN eJNEeKTpU4YHUM cTpyM. ['eHeparop 3MiHHOTO
cTpyMy. Enexrpuynuil pe3oHasc.

Tpancopmarop. [lepenaua enekrpoeHeprii Ha BEJIUKI B1JICTaHI.

EnexrpomarHitTHe mnone. EnexTpoMarHiTHi XBWJI Ta MBHIAKICTH iX mnommpeHHs. [lkama
€JIEKTPOMArHITHUX XBWIb. BIacTUBOCTI €J1€KTpOMarHiTHOro BUIPOMIHIOBAHHSI PI3HUX J11al1a30HIB.

OnTuka. [IpsMoniHIifHICT, MOMIMPEHHS CBITIa B OXHOpiAHOMY cepenoBuii. [IIBuakicTh
CBITJIa Ta 1 BUMIPIOBaHHS.

3akoHH BifiOuBaHH: cBiTia. [1oOynoBa 300paxeHs, K1 J1a€ MI0CKE A3epKao.

3aKoHU 3aJOMJIEHHS CBITIA. AOCOMIOTHMM 1 BIJHOCHMM MOKa3HMKHU 3ajomiieHHS. [loBHe
BiOMBaHHS.

Jlinza. OnTtuuna cuna miH3u. @opmyna ToHkoi JiH3U. [1oOynoBa 300pakeHb, 10 Ja€ TOHKA
JiH3a.

[nTepdepentis cBitia Ta ii mpakTU4YHE 3aCTOCYBaHHS.

Hudpaxuis cBimia. JudpakuiiiHi rpaTku Ta iX BUKOPUCTaHHS Ui BU3HAYEHHS JIOBKUHU
CBITJIOBOT XBHJII.

Jucnepcis cBiTIA.

[Tonsipu3anis cBiTIa.

EJJEMEHTH TEOPIi BITHOCHOCTI. KBAHTOBA ®I3UKA

Enementu Teopii BimHocHocTi. [Ipunnunu (mocrynaru) teopii BimHocHOcTi EifHmiTeiiHa.
3B’530K M)XK MacOIO Ta €HEPTIEIO.

CitaoBi kBanTu. ['inoresa [1nanka. Crana [Tnanka. KBantu cBitna (¢potoHmn).

@otoedext Ta Moro 3akoHd. PiBHsHHSA EiHmrTeiina s dotoedexty. 3acTocyBaHHS
¢doroedekTy B TEXHIIIi.

Tuck cBitna. JJocaig Jlebenena.

ATOM Ta aTOMHe SIIPO.

Hocmin Pesepdopna. Anepua mogens aroma. KBartosi nocrynaru bopa. BunpominroBaHHs Ta
MOTJIMHAHHS CBiTJIa aToMoM. HenepepBHuii 1 niHituatuii cnektpu. CriekrpanbHuii aHami3. Jlazep.

Cxian siiapa aroma. I3otomu. Enepris 3B’si3ky aromHux siep. Snepni peakmii. [Toxin sioep
ypany. Snepuuii peaktop. TepmosinepHa peakiis.

PanioaktuBHICT. Anb(da-, OeTa-, raMMa-BUIIPOMIiHIOBaHHSI. MeTonu peecTpallii 10Hi3yr040ro
BUITPOMIHIOBAHHS.

JliarHOCTHKA PiBHS 3HAHb, YMIHb TA HABUYOK BCTYNHUKIB 3 iznkn
KonkypcHe BcTymHe BHNPOOYBaHHS 3 (pi3UKHM Ma€ METOIO MEPEeBipKy piBHs 3HaHb, YMiHb Ta
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HaBUYOK BCTYITHHUKIB.

Bcmynnuxu oBUHHI 3HATH:

- Gi3uyHI SABUINA 1 TPOIECH: O3HAKM SBUINA YU IPOLECY, 32 SKUMH BOHM BiJOYBarOThCS;
3B’S30K SIBHINA YW TIPOIECY 3 IHIMUMH, IX IOSCHEHHS Ha OCHOBI HAyKOBOI TeOpii; MPUKIAIH
BUKOPHCTaHHS;

- (GiI3UYHI AOCTIIU: MeTa JOCHIiIy, CXeMa, YMOBH, 32 HASBHOCTI SKUX 3AIHCHIOETHCS JOCIIT;
nepeoir 1 pe3yasraTu A0CTiny;

- TIOHATTS Ta TEPMIHHU;

- Gi3u4HI BEJIMYMHM: BIACTUBOCTI, L0 XapaKTEPU3YIOTbCS LUM MHOHATTSIM (BEIMYUHOIO);
3B’SI30K 3 IHIIMMM BenuyuHaMu (popmysna); o3HAYEHHS BEIMYMHU; ONMHULI (DI3UYHOT BEITMUUHU;
crocoOu i BUMIpIOBaHHS;

- 3aKOHM: (OPMYJIIOBaHHS Ta MaTeMAaTUYHHMI BUpa3 3aKOHY; JOCIHIIHU, IO IMiIATBEPIKYIOTh
HOro crpaBeIMBICTh; MPUKJIAAN BPaXyBaHHS 1 3aCTOCYBaHHS MOTO Ha MPAKTHUIl; MEXI Ta YMOBHU
3aCTOCYBAHHS;

- ¢i3uuHI Teopii: AOocHiHE OOIPYHTYBaHHS TE€OPii; OCHOBHI MOJOKEHHS, 3aKOHHU 1 TPUHIIUITN
11€1 TEOP1i, OCHOBHI HACJIJKW; MPAKTUYHI 3aCTOCYBaHHS, MEK1 3aCTOCYBaHHS LI€T TEOPii;

- IpWIAZAM YU MPHUCTPOi, MEXAHI3MU 1 MAIIMHM, TEXHOJIOTIi: MPU3HAUYEHHS, MPUHLHUI il Ta
cxema Oy/l0BU; 3aCTOCYBaHHS 1 paBUjia KOPUCTYBaHHsI, IEpeBaru Ta HEJOMIKH.

Bcmynnuku NOBUHHI BMITH:

- pO3Mi3HaBaTU IMPOSBH MEXAHIYHUX, TEIUIOBUX, €JIEKTPOMArHITHUX, KOJMBaJbHUX 1
XBHJIBOBHX (30KpeMa, CBITJIOBMX), KBAaHTOBUX SIBHIL 1 MPOLECIB y NPUPOIAI Ta iX MNpaKTHUHE
3aCTOCYBaHHS B TEXHIIII,

- 3aCTOCOBYBATH OCHOBHI MOHATTA Ta 3aKOHU, IPUHIMIIN, IPaBHJIA MEXaHIKU, MOJIEKYJISIPHOT
G13UKM 1 TEepMOJIMHAMIKM, €JIEKTPOAMHAMIKH, KOJMBAJIbHOIO pYyXy 1 XBHJIBOBUX IIPOLECIB,
CreniajgbHOI Teopii BITHOCHOCTI;

- 3aCTOCOBYBATH (POPMYIH Il BU3HAYCHHS (DI3MUHIX BEIMYHH Ta iX ONWHUIID,

- 3aCTOCOBYBATM MAaTeMaTH4YHI BHUpPa3M 3aKOHIB MEXaHIKM, MOJEKYIApHOT Gi3uku 1
TEPMOJIMHAMIKH, €JIEKTPOJUHAMIKH, KOJIMBAJIbHOTO PyXy 1 XBUJIBOBUX MPOIIECIB, CHELIaIbHOI TEOPii
BIJIHOCHOCTI,

- BU3HAYaTH MEXI1 3aCTOCYBAHHS 3aKOHIB;

- BUKOPHUCTOBYBaTH TE€OPETUYHI 3HAHHA IiJl Yac po3B’sI3yBaHHsI 3a/]1ay pi3HOTO TUIY (SKICHHX,
PO3paxyHKOBHX, rpaiYHUX, EKCIIEPUMEHTAIHLHUX, KOMOIHOBAaHHX TOIIIO).

KPUTEPII OIITHIOBAHHSI

Berynne BumpoOyBaHHS 3 (i3MKM CKIQJAa€ThCA 3 TECTOBUX 3aBlaHb, 32 BHUKOHAHHS SKUX
BCTYNHUK MOke oTpumaru 200 Oais.

Tectu neprioro piBHA MIiCTATH 14 3aBAaHb, SKI MAIOTh 10 YOTUPH BapiaHTH BiAMOBIAL, 3 IKUX
TIIBKK OfHa € BipHOIO. KokHe 3aBmaHHsS OMIHIOETBCS B 4 Oamu. Tectu npyroro piBHS MICTATH 2
3aBlaHHS, fKI MalOTh HAa METI BCTAaHOBUTHU BIAMOBigHOCTI (JoriuHi mapu). Jlo KOXKHOTO psjka,
MMO3HAYEHOTO MH(POI0, TOOUPAETHCS TBEPKEHHS, MO3HAYCHE JITEPOI0, 1 POOUTHCS BIAMOBITHA
no3Hauka B Ta0immi. KoskHe 3aBaaHHs OLIHIOETHECA B 6 OaliB.

Berynnuk, sixuit HaOpas Big 0 — 99 GaitiB — He peKOMEHIYEThCH 10 3apaxXyBaHHsI.

Berynnuk, sikuit HaOpaB Bim 100 — 200 OaniB — peKOMEHAYETbCS A0 3apaxyBaHHS Ha
010:KeTHY (pOpMY HABUAHHS:

200 - 190 6aniB oTpUMYy€ BCTYMHHK, KU BUTLHO BOJIOJI€ MaTepiaioM, Ma€ HABUYKU aHATI3y
GI3MYHUX SBUII, ONEpye€ OCHOBHUMH NOHATTSIMH 3 (Ii3UKH, JIEMOHCTpPY€ TPYHTOBHI 3HAHHS
TEOPETUYHOTO MaTepiany;

189 — 178 6aniB oTpuMy€ BCTYIHHK, SIKHI BUTBHO BOJIOJIIE€ MaTepiaioM, Ma€ IPyHTOBHI 3HAHHS
3 (i3uKH, onepye OCHOBHMMH (DI3MUHUMHU MOHSTTSAMH, 3HAE TEPMIHOJIOTIIO, MPABUIBHO BUKOHYE
MIPAKTUYHI 3aBJaHHS;

177 — 165 6aniB oTpUMy€ BCTYIHHUK, SKHI B I[JIOMY BUIBHO BOJIOZIE MaTepiaioMm, Mae 100pi
HAaBUYKH aHaNi3y (Di3MYHUX MPOIECIB Ta SBUII, ONEPYE OCHOBHUMH MOHATTAMU 3 (i3UKH, IPOTE y
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BIJIMIOBIIIX 3pOOMB OKpPEMi HECYTTEB] TIOMUIIKH;

164 - 150 0aniB oTpuMye BCTYNHHUK, SIKHH B JOCTaTHIA Mipi BOJIOJI€ MaTrepiajioM, BMi€
MPOBOJAMTU aHali3 (I3UYHMX SIBHUIL 1 MPOLECIB, ONEPyE OCHOBHUMH IMOHATTAMH 3 (Pi3UKH, MPOTE
JIOTTYCTUB OKpeM1 TOMUJIIKH;

149 — 130 6aniB oTpUMye BCTYIHHK, SIKHH B JOCTaTHIA Mipi BOJIOJiE MarepiajlioM i MOXe
npoaHaiizyBaru ¢i3uyHi (GakTu Ta SBUILA, IPOTE HE 3aBKAU YITKO PO3MENKOBYE (Di3UUHI MPOLIECH;

129 — 118 6auiB oTpuUMy€ BCTYIHHK, SIKUI B IIJIOMY IIPOJIEMOHCTPYBAB 3HAHHS (DaKTUYHOTO
Ta TEOPETUYHOTO MaTepiajiB, ajie AOMYyCTUB MOMIIIKH;

117 - 110 6aniB oTpuMy€ BCTYNHMK, SIKUM B IIOMY BOJOfi€ (DAKTHUYHUM MaTepiajioM,
MIPUITYCKAETHCS 3HAUHUX TTOMHJIOK;

109 — 100 6aniB OoTpUMy€e BCTYIHHK, SKHH YacTKOBO 3HA€ (paKTMYHHM MaTepial, B LIJIOMY
BUSBIISIE€ PO3YMIHHS (DI3UYHUX SBUII, IPOTE JOMYyCKa€e (PaKTUYHI TOMUIIKH;

0-99 6axaiB oTpuMy€e BCTYIHHMK, SIKMI YaCTKOBO 3Ha€ (DaKTUUHUI Marepiaj, aje He BUSBIISE
PO3yMiHHS (PI3MUHUX 3aKOHIB 1 JOMYCKA€E rpyO1 MOMUIIKH.
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