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IIporpama
BCTYITHOI'0 eK3aMeHy 3 (izuku
JUTst 3100YTTS CTYIEHS BUILOT OCBITH OaKaJiaBpa

IHosicHIOBAJILHA 3aIIMCKA

[Iporpamy BCTyHmHHX ICTIUTIB 3 (P13UKH YKJIAJIEHO Ha OCHOBI YHHHUX MPOrpam 3
¢13uxu ans 7 —11 kiacis.

Marepianu nporpamu 3 (Pi3UKM MOAUIEHO Ha ITATh TEMATHYHHUX OJIOKIB:
«Mexanika», «MonekynapHa (i3uka Ta TepMoauHaMika», «EnexTpoauHaMikay,
«Konuanns 1 xBuii. Ontukay, «ExemenTu Teopii BigHocHOCTI. KBaHTOBa (hi3uKay.

®di3uka € QyHIaMEHTATBHOI HAYKOIO, SIKA BHBYA€ 3arajibHi 3aKOHOMIPHOCTI
nepediry mpUpOJHUX SIBUIL, 3aKJIaJla€ OCHOBHM CBITOPO3YMIHHSI Ha PI3HUX PIBHAX
Mi3HAHHA TPUPOJM 1 Jae 3arajbHe OOTPYHTYBaHHS NPUPOAHHYO-HAYKOBOI KapTHHH
citry. CydacHa (pi3uka KpiM HAyKOBOTO MAa€ BAXKIIMBE COIIOKYJIbTYpHE 3HAYCHHS.
Bona crama HeBiI’€MHOI CKJIQJIOBOIO KYJIBTYPH BHCOKOTEXHOJOTTYHOTO
iH(opMaLiiHOrO cycnuibcTBa. DyHAAMEHTAIBHUN XapakTep (I3MYHOrO 3HAHHS SIK
dutocodii HayKu 1 METOAOJOrI MPUPOTO3HABCTBA, TEOPETUYHOT OCHOBH CYYacHOi
TEXHIKM 1 BUPOOHWYMX TEXHOJOTIM BHU3HAYAE OCBITHE, CBITOIJISJIHE Ta BUXOBHE
3HAYCHHsI MIKUTBHOTO Kypcy (i3WKM SK HABYAJIBHOTO TpeaMeTa. 3aBIsKd 1[bOMY B
CTPYKTYpl OCBITHBOI rayry3l BiH Bifirpa€e poJib 0a30BOr0 KOMIIOHEHTA MPUPOIHHYO-
HAYKOBOi OCBITH 1 HaJEXKHUTh JO IHBAapiaHTHOI CKJIAJOBOI 3araJbHOOCBITHBOI
MiATOTOBKHM YYHIB B OCHOBHIH 1 CTApIIIii IITKOJII.

Ha BcTymHomy BumipoOyBaHHi 3 (Di3MKH BCTYIMHUK 10 BIHHHMIIBKOO JEp>KaBHOTO
MIeIaroriyHoro yHiBepcuTeTy iMeH1 Muxaitna KolroOMHCHKOTo MOBUHEH IMOKA3aTH:

a) TIIMOOKI 3HAHHS 1 PO3YMIHHS SBHUII 1 MIPOLIECIB, (yHIaMEHTAILHUX JIOCIIIIB,
OCHOBHHMX IOHSTD, 171eaII30BaHUX MOJIEIENL;

0) BMIHHS TOYHO (DOPMYITIOBATH 3aKOHH, TPHUHIMIM, OCHOBHI TOJIOXKEHHS
TEOpiii, 300paxkaTu mporiecH rpadiuyHo, aHai3yBaTH (Pi3udHI IPOOIEMU;

B) BIICBHEHE BOJIOJIHHA MPAKTUYHUMHU BMIHHAMHU Ta HaBUYKAMH 3aCTOCYBAaHHS
TECOPETUYHUX 3HAaHb y PO3B’I3yBaHHI 3aj1a4, BAKOHAHHI TECTIB.

IlepeJik po3ainiB i Tem

MEXAHIKA

OcHoBu kiHemaTtuku. Mexaniuauii pyx. Cucrema Bimiky. BigHOCHICTB
pyxy. Marepiansna Touka. Tpaektopis. Ilmsax 1 mepemimenns. [IBuakicTs.
JloiaBaHHS IIIBUAKOCTEH.

HepiBnomipauit pyx. CepeaHss i MHUTTe€Ba MBHIKOCTL. PiBHOMIpHMI 1
piBHONIpHUcKopeHuit pyxu. Ilpuckopenns. I'padiku 3ameXHOCTI KiHEMAaTHYHHX
BEJIMYHH BiJ] 4acy MPU PIBHOMIPHOMY 1 PIBHOIPHUCKOPEHOMY pyXax.

PiBHOMIpHUI pyx mo koxy. Ilepiox i wactora. JliHiliHA 1 KyTOBa MIBUIKOCTI.
JIoueHTpOBE MPUCKOPEHHS.

OcHoBu quHamiku. [lepuunii 3akon HetoTona. [HepiiianbHi CUCTEMU BILJIIKY.
[TpunIun BigHOCHOCTI ["amines.



B3aemonis tin. Maca. Cuna. [lomaBanns cuin. pyruii 3akon HproTona.
Tperiii 3akoH HeroToHAa.

I'paBitamiiiHi cuiu. 3aKoH BCECBITHBOTO TsDKIHHA. Cuna TsoKiHHA. Pyx Tina
M1 JI€I0 CYUTH TSHKIHHS.

Bara tina. HeBaromicts. Pyx mTyunux cynytHukiB. Ilepma kocMmiuHa
IIBUIKICTb.

Cunu npyxHocTi. 3akoH ['yka.

Cunu tepta. Koediient reprs.

MowmeHT ciiii. YMOBH piBHOBAru Tijia. Bunu piBHoBaru.

3akoHu 30epexxkeHHs B MexaHimi. IMmmynsc Tuta. 3akoH 30epexeHHsS
iMnysibey. PeakTuBHUM pyX.

Mexaniuna po6orta. KineTnyHa Ta noTeHiiajgbHa eHepris. 3aKoH 30epeKeHHs
eHeprii B MexaHiyHux npouecax. [lotyxuicte. Koediuient kopucHoi aii. IlpocTi
MEXaHI3MHU.

EnemenTn mexanikm pimmn ta rasiB. Tuck. 3akon Ilackans nus piauH Ta
ra3iB. Crony4eHi MOCYIWHHM, TigpaBiaiuHuii mpec. ATmocdepuuit THCK. Tuck
HEPYXOMOi PIAMHM HAa JHO 1 CTIHKM MOCYIWHU. ApXiMenoBa cuia. YMOBH
TUTAaBaHHS TLI.

MOJIEKYJISIPHA ®I3UKA 1 TEPMO/IUHAMIKA

OcHOBM  MOJIEKYJSIDHO-KiHETHYHOI  Teopii. OCHOBHI  TOJOXECHHS
MOJICKYJISIPHO-KIHETUYHOI Teopii Ta iX JociigHe oOrpyHTyBaHHS. Maca 1 po3mip
moiiekyn. Crana ABoraapo. CepenHs KBaJpaTH4HA MIBUAKICTH TEIJIOBOTO PYXY
mosekyn. JJocaia tepHa.

Ineanpuuit  ra3z. OcHOBHE PIBHAHHS MOJIEKYJISPHO-KIHETUYHOI Teopii
imeanpHOro razy. Temmepatypa Ta 1 BumiptoBanHs. Illkama aOGcomoTHUX
TEMIIEPaTyp.

PiBHsiHHS cTany ieanbHOTrO Tra3y. [3omporecu B rasax.

OcHoBu TepmoauHamiku. TernoBuil pyx. BHyTpimHsa eHepris Ta cocoOu i
sminu.  Kinpkicte Terutotd. IlutomMa TemmoemHicTh pedoBuHH. PobGota B
TEPMOMHaMIIll. 3aKOH 30€peKeHHs €Heprii B TEIUIOBUX Mpoliecax (MepuIuii 3aK0H
TEPMOJMHAMIKH ). 3aCTOCYBAaHHSI TIEPIIIOTO 3aKOHY TEPMOIUHAMIKH JI0 130TPOIIECiB.
AniaGaTHHU mporiec.

HeoGopotHicTh TermmoBux mporieciB. [lpuHiun 1ii TETUIOBUX JBUTYHIB.
KoedirieHT KOpHCHOT 111 TETUIOBOTO JABUTYHA 1 HOr0 MaKCUMaJIbHE 3HAUCHHS.

BaacTuBocTi rasis, piaun i TBepaux Tij. [lapoyTBopeHHs (BUIIapOBYBaHHS
ta kuminag). Konpencamis. I[lutoma Termiora mapoyTtBopeHHsa. Hacuuena ta
HEHAaCMYeHa Tmapa, iXHI BIACTUBOCTI. BimHOCHa BOJIOTICTH TOBITPS Ta 1i
BUMIpPIOBaHHSI.

[TnaBmennst 1 TBepaHeHHs Tin. IluToma Temmora uaBiaeHHSA. Tertora
3TOpSIHHS TMajivBa. PiBHSHHS TEIUIOBOTO OanaHCy IS HAWIMPOCTIMIUX TETUIOBUX
MPOIIECIB.

[ToBepxueBuil HaTsar piguH. Cuiia MOBEPXHEBOTO HATATY. 3MOYYBAHHS.
Kaninspsi sBuiia.

Kpucraniuni ta amopdui Tia. MexaHiuHi1 BIacCTUBOCTI TBepaAuX Tul. Buam
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nedopmaniii. Moayns FOHra.

EJIEKTPOJIUHAMIKA

OcHoBu esiekTpocTaTukM. EnektpuuHuid 3apsna. 3akoH 30epeKeHHS
€JEKTPUYHOTO 3apsaAny. 3akoH KyinoHa.

Enextpuune mome. HanpyxkeHicTs  enexkTpuyHoro mnois. [lpuniun
CyNepro3uIlii MOJiB.

[IpoBiAHMKM Ta MAIENEKTPUKUM B €JIEKTPOCTATMYHOMY mojl. JlienekrpuyHa
MPOHUKHICTh PEUOBHUH.

PoGora enexTpudHOro Mo Mpy nepemimnieHHi 3apsaay. [loteHrian i pisHUIS
noteHmianiB. Hampyra. 3B’S30k MiXK Hanmpyror i HampyXEHICTIO OIHOPITHOTO
EJIEKTPUYHOTO TOJIS.

Enextpoemuicts. Konaencaropu. EnexTpoeMHICTh MIOCKOTO KOHJIEHCATOPA.
3’€THaHHS KOHJIEHCATOPIB.

EHepris enekTpuaHOTO MoIsl.

3akoHu mocTiiiHOro cTpymy. Enextpuunuii ctpym. YMOBU ICHYBaHHS
enexkTpuyHoro crpymy. Cwma ctpymy. 3akoH Owma jjis OuissHKE kosa. Omip
IPOBITHUKIB. [TocnimoBHE Ta napa’sesnbHe 3’ €THAHHA MIPOBITHUKIB.
Enexrpopymriiina cuna. 3akoH Owma st TOBHOTO Koyia. PoGoTa 1 MOTYXHICTh
€JIEKTPUYHOTO CTpyMy. 3akoH J[xoynsa-JIeHua.

EnexkTtpuuynuii ¢cTpymM y Ppi3HHX cepeaoBHINaX. EJIEKTpUYHUN CTpyMm Yy
Meranax. EjekTpoHHa TPOBITHICTH METANIB. 3alieKHICTh ONMOPY METalliB Bij
TeMriepatypu. HaampoBigHiCTh.

Enextpuunuii cTpyM y po3uMHAX 1 pO3IUIaBaxX €JIEKTPONITIB. 3aKOHU
€JIEKTPOIII3y. 3aCTOCYBaHHS €JIEKTPOII3Y.

Enextpuunuii ctpym y raszax. HecamocTiiHUM 1 CaMOCTIMHHMHA pO3pSIU.
[TonsaTTs ipo 1wIasmy.

Enextpuunuii crpym 'y Bakyymi. TepmoenektponHa ewmicig. [liox.
EnexTponno-npomeneBa TpyOka.

Enextpuunuii cTpyM |y HamiBOpOBITHUKAxX. BrmacHa Ta JoMIIIKOBa
EJIEKTPOMPOBIIHICTh HAMIBIPOBIAHUKIB. 3al€KHICTh OMOPY HAMIBIPOBITHUKIB BiJl
Temrneparypu. EnekTpoHHO-IipKoBHI mepexia. HamiBOpoBIAHHUKOBUN  JIOI.
Tpaun3ucrop.

MarniTHe moJie, ejieKTpoMarHiTHa iHaykuis. B3aemomis cTpyMmiB.
MarHnitHe

nosie. MarnitHa iHaykiis. 3akon Ammepa. Cuna Jlopenna.

MarHiTHi BJIAacTUBOCTI pPeYOBHUH. MarHiTHa NPOHUKHICTh. DPEpOMarHETHKHU.
MarnitTHui TOTIK. SIBHIE €IeKTPOMAarHiTHOI iHAYKIIiI. 3aKOH €JIeKTPOMArHiTHO1
iaykmii.  IlpaBuno Jlenma. SfBume camoinaykmii. IHmykTuBHICTE. EHepris
MarHiTHOTO TOJISI.

KOJIMBAHHSA I XBUJIL. OIITUKA
Mexaniuni koauBanHs i xBwji. KonuBanbHuii pyx. BuibHI MexaHidHI
KoJuBaHHA. ['apMOHIUH1 KOJMBaHHSA. 3MIIICHHS, aMIUIITyAa, Mepioj, dacToTa 1
¢daza rapMOHIYHMX KOJMBaHb. KOJMMBaHHS BaHTa)xy Ha MpyxuHi. MaTeMaTUuHUMA
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MasiTHUK, TIepio/l KOJMBaHb MATEMAaTUYHOTO MasTHUKA. [lepeTBopeHHs eHeprii npu
rapMOHIYHUX KOJIMBAHHSAX. BUMyIlIeH1 MeXaHIYH1 KOJIMBaHHS. SIBUILE PE30HAHCY.

[TomupeHHs KoMuBaHb y NPYXKHUX cepenoBumiax. [lomepedni Ta mo3qoBxkHi
xBWiIl. JIoBkMHA XBUJIL. 3B’ SI30K MK JOBXKUHOIO XBUJI1, IIBUJKICTIO 11 MOMIUPEHHS
Ta MEepi0J0M (4aCTOTOIO).

3BykoBi xBuil. IIBUAKICTE 3BYKY. [ 'y4HICTB 3BYKY Ta BUCOTa TOHY. [H(]pa- Ta
yIbTPa3BYKH.

EnexTpomarniTHi KoJiuBaHHA i XBWJIi. BUIbHI €1€KTpOMAarHiTHI KOJIMBaHHS
B KOJIUBAJIbLHOMY KOHTYypi. lleperBopeHHs eHeprii B KOJIMBaJIbHOMY KOHTYPI.
Brnacha yactora 1 nepioJ1 €1eKTPOMAarHiTHUX KOJIMBaHb.

BuMy1iieHi enexkTpuyHi KOJIMBaHHA. 3MIHHAN eNeKTpUudHui cTpyM. ['enepatop
3MIHHOTO cTpyMy. EnexTpuuHuii pe3oHaHc.

Tpancdopmatop. [lepenaua enexTpoeHeprii Ha BeJIMKI BICTaHI.

EnextpomarnitHe mone. EnexkTpoMarHiTHi XBWJII Ta IMIBHJKICTh iX
nomupeHHs. [llkana enekTpoMarHiTHUX XBWJIb. BIacTUBOCTI €J€KTPOMAarHiTHOTO
BUITPOMIHIOBAHHSI PI3HUX J1aMIA30HIB.

Onrtuka. [TpaMoniHIHHICTS TOMIUPEHHS CBITJIA B OJHOPITHOMY CEPEIOBUIILL.
HIBuIKICTH CBITAA Ta 11 BAMIPIOBAHHS.

3akonu BinOuBaHHA cBiTiIa. [ToOymoBa 300paxeHsp, K1 Ja€ TIOCKE J3€pKao.

3aKkOHM 3aJlOMJIEHHS CBiTiIa. AOCOMIOTHHH 1 BIZHOCHHM HOKa3HUKU
sanomiieHHd. [loBHe BinOMBaHHSA.

Jlinza. OnTuyna cuia iiH3u. @opmynna ToHkoi JTiH3K. [loOyaoBa 300pakeHb,
1110 /1a€ TOHKA JIH3a.

[nTepdepen1is cBiTaa Ta il IpaKTHYHE 3aCTOCYBaHHS.

HNudpakiis cBitia. udpakmiiini rpatrku  Ta iX BHUKOPHCTaHHS s
BU3HAYEHHsI IOBXKMHHU CBITIIOBOI XBUIIL.

Jlucriepcis cBiTia.

[Tomstpu3arris cBitia.

EJIEMEHTHU TEOPII BIZITHOCHOCTI. KBAHTOBA ®I3UKA

Enementn Teopii BimnocHocTi. [Tpuniunu (moctynatu) teopii BIZHOCHOCTI
EftnmTeiina. 3B’ 30K MK MacorO Ta SHEPTIElO.

CsitnoBi kBantu. ['inore3a Ilmanka. Crama Ilmanka. KBantu cBitia
(¢potonnm).

dotoedexkr Ta Horo 3akoHu. PiBHsHHA ElHmrteitna nmns doroedexry.
3acrocyBaHHs (HOTOCPEKTY B TEXHIIII.

Tuck cBitna. Jlocmin Jlebenena.

ATOM Ta aTOMHE SAPO.

Hocminx Pesepbopma. Anepra monmens aroma. KanToBi moctymatu bopa.
BumnpowmiHtoBaHHS Ta TOTJIMHAHHS CBiTIa atromMoM. HemepepBHuid 1 miHIAYaTHI
cnektpu. CriekTpanbHui aHam3. Jlasep.

Cxuan snpa atoma. [3otonu. Eneprist 3B’ 513Ky aTOMHHUX sifiep. SaepHi peaxitii.
[loxin simep ypany. SAnepuuit peakrop. TepmosiaepHa peakiiisi.

PanioaktuBHicTh. Anb(da-, Oera-, TramMma-BUIPOMIiHIOBaHHSA. MeTtoau
peecTpailii 10H13yI040r0 BUITPOMIHIOBAHHS.
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JiarHocTuka piBHA 3HaHb, YMiHb TAa HABUYO0K BCTYIIHHKIB 3 QPI3UKH

Berynne BunpoOyBaHHS 3 (Pi3UKM Ma€e METOH NEPEBIPKY PIBHS 3HaHb,
YMiHb Ta HABUYOK BCTYITHUKIB.

Bcmynnuku NOBUHHI 3HATH:

- (O13UYH1 SBUIIA 1 MPOLIECH: O3HAKMU SIBUIA YHM MPOLECY, 3a SKUMH BOHU
BIIOYBAIOTHCS; 3B A30K SIBUILNA YU MPOLECY 3 IHIIMMH; iX MOSICHEHHS Ha
OCHOBI1 HayKOBOi T€OpIi; MPUKIIA1 BUKOPUCTAHHS;

- G1BUYH1 JOoCHiAM: MeTa JOCHIAYy, CXeMa, YMOBH, 3a HasBHOCTI SIKHX
3MIMCHIOETHCS JOCIIT; epedir 1 pe3ynbTaTu J0CHInY;

- IOHATTS Ta TEPMiHHU;

- (O13UYH1 BEJMYMHHU: BJIACTUBOCTI, LIO0 XapaKTEPU3YIOTHbCA LHMM MOHATTAM
(BeIMYMHOI0); 3B’A30K 3 IHIIMMU BedM4YMHaMH (dopmyna); O3HAYEHHS
BEJIMYMHM; OJUHULI (13MYHOT BETUYMHU; CIOCOOU ii BUMIPIOBAHHS;

- 3aKOHHM: (POPMYINIOBAHHSA Ta MaTEeMaTUYHHUI BHUpa3 3aKOHY; AOCTIAH, IO
HOiATBEP/DKYIOTh ~ WOTO  CINPaBEUIMBICTh;  MPUKIATM  BpaxyBaHHS 1
3aCTOCYBaHHS HOT0 Ha MPAKTHIll; MEX1 Ta YMOBHU 3aCTOCYBaHHS;

- biBUYH1 Teopli: JociiHE OOTPYHTYBaHHS TeOpii; OCHOBHI TOJOKEHHS,
3aKOHHM 1 MPUHIIUIH 111€1 Teopii, OCHOBHI HACIIIKU; MPAKTUYH1 3aCTOCYBaHHA,
MeEXK1 3aCTOCYBaHHS II1€1 Teopi,

- IpUJIaaAd YU TPUCTPOi, MEXAHI3MHU 1 MAIIMHU, TEXHOJIOTIl: MpPU3HAYEHHS,
OpUHIMO A1 Ta cxema OylI0BH; 3aCTOCYBaHHS 1 IpaBHJa KOPUCTYBaHHS,
nepeBaru Ta HeJOIIKH.

Bcmynnuku moBUHHI BMITH:

- pO3MI3HABATH  MPOSIBM  MEXaHIYHHMX, TEIUIOBUX, EJICKTPOMAarHiTHHX,
KOJMBAJbHUX 1 XBWJIBOBHUX (30KpeMa, CBITJIOBHUX), KBAHTOBUX SBHUI 1
IIPOIIECIB Y IPHUPO/Ii Ta iX MPaKTUUHE 3aCTOCYBAaHHS B TEXHIII],

- 34CTOCOBYBATH OCHOBHI MOHSTTS Ta 3aKOHU, MPUHIUIIH, MPABHUIIA MEXaHIKH,
MOJICKYJISIPHOT (DI3UKH 1 TEPMOJUHAMIKH, €JIEKTPOAUHAMIKH, KOJIMBAJILHOTO
PYXy 1 XBWJIBOBUX TIPOIIECIB, CTIEIIaIbHOT T€Opii BIIHOCHOCTI;

- 3aCTOCOBYBAaTH (POPMYIH JIJIsl BUSHAUYCHHS (DI3UUHUX BEJIMYUH Ta iX

OJIMHUIIB;

- 3CTOCOBYBaTH MAaT€MaTH4YHI BHpa3W 3aKOHIB MEXaHIKH, MOJEKYJISPHOI
Gi3UKM 1 TEPMOJMHAMIKH, €IEKTPOAMHAMIKHA, KOJIHBAIBHOTO pPYyXy 1
XBUJILOBHUX IPOIIECIB, CIIEIIAIBHOT TeOPil BIAIHOCHOCTI;

- BU3HAYaTH MEK1 3aCTOCYBAHHS 3aKOHIB;

- BUKOPUCTOBYBATH TEOPETHYHI 3HAHHS TIiJ] 4aC PO3B’SI3yBaHHA 3aJla4d PI3HOTO
TUNy  (AKICHUX, PO3PaxXyHKOBUX, TpadiyHUX, EKCIEePUMEHTAIHHHUX,
KOMOIHOBaHHUX TOIIIO).



KPUTEPII OIITHIOBAHHSA

BerynHe BunpoOyBaHHS 3 (Di3UKHM CKJIAIa€TbCsd 3 TECTOBUX 3aBJaHb, 32
BUKOHAHHS SIKUX BCTYIMHHUK MOke oTpumaTu 200 Oamis.

Tectu mnepuoro piBHS MicTaTh 14 3aBaaHb, sKI MalThb O YOTUPHU
BapiaHTH BIAMOBINI, 3 SKUX TUIBKK OJHA € BipHOI. KoXHE 3aBnaHHS
oliHIOEThCS B 4 6anu. Tectu apyroro piBHSA MICTATH 2 3aBAaHHS, K1 MalOTh Ha
METI BCTAHOBHUTH BIANOBIAHOCTI (JoriyHi mapu). Jlo KOXKHOTO psjka,
MO3HAYEHOr0 LHU(PPOI0, JOOUPAETHCS TBEPIKEHHS, IMO3HAYEHE JIITEPOIo, 1
pOOUTHCS BIAMOBITHA MO3HAYKa B TaOmuill. KoxkHe 3aBIaHHS OIIHIOETHCS B 6
OautiB.

Berynuuk, sikuit HabpaB Big 0 — 99 — He peKoMeHAYETbCH [10
3apaxyBaHHS.
Berynuuk, saxuii HaOpaB Big 100 — 200 — pexomeHayeTbess 10

3apaxyBaHHsSI Ha OIO:KeTHY ()OpMY HABUAHHS:

200 - 190 GaniB OTpUMYy€ BCTYNHHK, SIKHUA BUIBHO BOJIOJI€ MaTepialioMm,
Ma€ HaBUYKW aHalizy (Ii3MYHUX SIBHIN, ONEPYE OCHOBHUMH TMOHSATTSIMH 3
(b13UKH, TEMOHCTPY€E IPYHTOBHI 3HAHHS TEOPETUYHOTO MaTepiany;

189 — 178 OainiB oTpUMYy€ BCTYIHUK, SIKMI BUIBHO BOJIOJII€ MAaTepiajoM,
Ma€ IPYHTOBHI 3HaHHS 3 (I3UKH, ONEepye OCHOBHUMH (I3MUHUMH MOHATTIMH,
3HA€ TEPMIHOJIOT110, TPABMIILHO BUKOHYE TPAKTUYH1 3aB/IaHHS;

177 — 165 GaniB OoTpUMy€ BCTYNHUK, SKMA B I[IJIOMY BUIBHO BOJIOIIE
MarepiajaoMm, Ma€ 100pi HABUYKHU aHATI3y (DI3UYHUX MPOIIECIB Ta SBHIII, ONIEPYE
OCHOBHUMHM TOHATTAMH 3 (I3UKH, TPOTE Y BIAMOBIIIX 3pOOMB OKpeMi
HECYTTEB1 MOMUJIKH;

164 - 150 GaniB oTpuUMy€ BCTYIIHHMK, SIKHH B JOCTaTHIA Mipi BOJIOAIE
MarepiajJoM, BMi€ MPOBOJIUTH aHaji3 (PI3MYHMX SBHII 1 IPOIECIB, OMEpPYE
OCHOBHUMH MOHSTTIMU 3 (i3UKH, IPOTE JTOMYCTHUB OKPEMi IOMUIIKH;

149 — 130 Ganmu oTpWMy€ BCTYNHHUK, SKHMH B JOCTaTHIA Mipi BOJIOAIE
MarepiajJoM 1 MOXke MpoaHanizyBaTd (i3uyHi (akTH Ta SBHUINA, NMPOTE HE
3aBXKIU YITKO PO3MEKOBYE (Hi3UUHI MTPOIIECH;

129 — 118 Gan oTpuMye BCTYIIHHUK, SKHH B IIOMY MPOAEMOHCTPYBAaB
3HaHHS (PAKTUYHOTO Ta TEOPETHYHOTO MaTEPialiB, ajie JOMYCTUB MOMUIIKY;

117 - 110 Ganu oTpuMye BCTYIHUK, KU B IUIIOMY BOJIOJI€ (DaKTHIHUM
MaTepiasioM, IPHUITYCKAETHCS 3HAYHUX TOMUJIOK;

109 — 100 Ganm oTpuMy€ BCTYIHHK, SIKHM YacCTKOBO 3HA€ (HaKTUUHHIA
Marepiai, B IJIOMY BHUSBISE€ PO3YyMIiHHS (DI3SMYHHMX SIBWII, MPOTE OMYCKAE
(baKkTUYHI TOMUJIKY;

0-99 OamiB oOTpuMye BCTYNHHK, SIKHA YacTKOBO 3HA€ (DaKkTUIHUH
Martepiai, ajge He BHSBISE PO3yMiHHSA (DI3UYHMX 3aKOHIB 1 JOMyckae Tpyodi
TTOMUJIKH.
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