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IIporpama
BCTYNHOTI'0 eK3aMeny 3 Qizuku
JUTS 3100YTTS OCBITHBOTO CTYIICHS OaKajiaBpa
Ha ochoei OKP monoowozo cneuianicma

IHosicHIOBA/IbHA 3alIUCKA

[Tporpama 3 ¢i3uku Ijs BCTYIHHKIB 10 BIHHUIIBKOTO JEp>KaBHOTO MEAaroriyHoro
yHiBepcuTeTy iMeHl Muxaiina KoutoOuHChKOro cKilaaeTbest 3 TphoX po3autiB. Ilepumit
3 HUX € MepeIikoM OCHOBHHMX (PI3MYHUX MOHATH 1 (DaKTIB, SKMMHU MOBUHEH BOJOIITH
BCTYMHUK (BMITH NMPaBUIIBLHO iX BUKOPUCTOBYBATH MPHU PO3B’sA3yBaHHI 3a/lay, BUKOHAHHI
TecTiB). HaBeneHo mepenik OCHOBHUX YMiHb Ta CHOCOOIB HaBYaJIbHOI JiSTIBHOCTI
BCTYITHUKIB 31 IIKUIBHOTO Kypcy (i3uku. Y Ipyromy po3aiiii BKa3zaHa A1arHOCTUKA PiBHS
3HaHb, YMiHb Ta HABMYOK BCTYMHHKIB. Y TpPETbOMY pO3ILII PO3KPHUTI KpHUTEpil
OLIIHIOBAHHS 3aBJIaHb BCTYITHOTO BUTIPOOYBaHHS 3 (Di3HUKH.

[Iporpamy BCTymHHX ICOHTIB 3 (i3UKM YKJIQJIE€HO HA OCHOBI YMHHUX MPOTpaM 3
bi3uku st 7 —11 xmacis.

Martepianu mnporpamMu 3 (I3UKM MOAUIEHO Ha IT'SATh TEMaTHUYHUX OJIOKIB:
«Mexanika», «MonekynsapHa ¢izuka Ta TepMoAMHaAMIKay, «ElekTpoauHamikay,
«KomuBanns 1 xBumi. Ontuka», «Enementu Teopii BigHocHOCTI. KBanTOBa (i3nkay.

dizuka € GpyHIAMEHTAIFHOIO HAYKOIO, sIKa BUBYAE 3arajibHi 3aKOHOMIPHOCTI Tiepediry
MPUPOAHUX SIBUIL, 3aKJIaJJa€ OCHOBU CBITOPO3YMIHHSI Ha Pi3HUX PIBHSIX MI3HAHHS MPUPOAU
1 Ja€ 3arajgbHe OOTPYHTYBaHHS MPHPOIHNUYO-HAYKOBOI KapThHHU CBITY. CydacHa (izuka Kpim
HAyKOBOT'O MAa€ BaXXJIMBE COIIOKYJIbTYpHE 3HaYeHHs. BoHa cTajlla HEBIJ €MHOIO
CKJIQJIOBOI0  KYJIbTypU  BHCOKOTEXHOJIOTTYHOrO  iH(OpMAIifHOTO  CYCHUIBCTBA.
dynaaMeHTanbHUN XapakTep (i3muHOro 3HaHHA fAK (¢inocodii HAYKH 1 METOAOJOTIl
TPUPO03HABCTBA, TEOPETHUYHOI OCHOBH Cy4YacCHOi TEXHIKM 1 BHPOOHMYMX TEXHOJOTIH
BU3HAYa€ OCBITHE, CBITOIVISIIHE Ta BHUXOBHE 3HAUEHHS ILIKUIBHOTO Kypcy (i3uKku sK
HaBYAIBHOTO TIpeAMeTa. 3aBSIKH IIbOMY B CTPYKTYpl OCBITHBOI Tajy3l BiH BIJIrpac poiib
0a30BOr0 KOMIIOHEHTA TIPUPOTHIUYO-HAYKOBOI OCBITH 1 HAJIGKHUTh JIO 1HBAPIAHTHOI CKJIaI0BOT
3araJlLHOOCBITHBOI MIJATOTOBKH Y4HIB B OCHOBHIH 1 CTapIIIii IIKOJMI.

Ha BctymHOMy BumpoOyBaHHI 3 (i3MKM BCTYIHHUK 10 BIHHHIIBKOTO JepKaBHOTO
MeIaroriYHoro YHiBepcuTeTy iMeHi Muxaiina KomroOMHCHKOTro MOBUHEH MTOKA3aTH:

a) TIMOOKI 3HAHHSA 1 PO3YMIHHS SIBUII 1 TpOLECiB, (yHAAMEHTAIbHUX OCIIJIIB,
OCHOBHUX TIOHSTb, 171€aJTI30BaHIX MOJIENIEH;

0) BMIHHA TOYHO (OPMYJIFOBATH 3aKOHM, IMPUHIMIIM, OCHOBHI IIOJIOKEHHS TEOpIil,
300pakatu npotiecu rpadiuHo, aHai3yBaTH (Hi3udHI TpoOIeMHy;

B) BIICBHEHE BOJIO/IHHS TMPAKTUYHMMK BMIHHSMHA Ta HaBUYKaMU 3aCTOCYBaHHS
TEOPETUYHUX 3HAHb Y PO3B’3yBaHH1 3a/1a4, BUKOHAHHI TECTIB.

Iepeuik po3aiaiB i Tem

MEXAHIKA
OcHoBu kiHemMaTuKu. Mexaniunuii pyx. Cucrema Bimiiky. BimHocHICTB pyxy.
Marepianbna Touka. Tpaekrtopis. Ilmax 1 mepemimenns. HIBuaxicts. [lomaBanHs
MIBUOKOCTEN.
HepiBHomipamii pyx. CepemHs 1 MUTTEBA MBHUIAKOCTI. PiBHOMipHMHA 1
piBHONIpHCKOpeHHi pyxu. [Ipuckopenns. ['padiku 3ameHOCTI KIHEMATUYHUX BEITUYUH
BIJl 4acy IIpHU pPIBHOMIPHOMY 1 pIBHOIIPUCKOPEHOMY pyXax.
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PiBHomipHuii pyx mo komy. Ilepiom i wacrora. JlimiiiHa 1 KyTOBa HIBHUAKOCTI.
JloneHTpoBE NPUCKOPEHHS.

OcHoBu auuHamiku. [lepmmii 3akoH HproToHa. IHeprianpHi cHcTeMH BIIIKY.
[Tpunnun BigHOCHOCTI ["amines.

Bzaemonia Tin. Maca. Cuna. [lonaBanusa cun. Jpyruii 3akoH Hsrorona. Tperiit
3aKkoH HproTOHA.

['paBitamiiini cuin. 3aKOH BCECBITHBOTO TspKiHHA. Cuina TsoKiHHA. Pyx Tinma min
JIEI0 CHJIHM TSHKIHHSL.

Bara Tina. HeBaromicts. Pyx mtyunux cynyTtHukis. [lepiia kocMiyHa MIBUJIKICTb.

Cunu nipy>kHocTi. 3akoH ['yka.

Cunu tepts. KoedimieHnT TepTsi.

MowmenT cunu. YMoBH piBHOBaru Tijia. Buau piBHOBarw.

3akonu 30epe:keHHsi B MexaHimi. IMmynbsc Tima. 3akoH 30epeXCHHS IMITYJIBCY.
PeakTuBHHI pyX.

Mexaniuna poOota. KiHeTmuHa Ta moTeHUialbHa €Hepris. 3aKoH 30epeKeHHs
eHeprii B MexaHiuHux mnponecax. Iloryxnicts. Koedimient kopucnoi nii. Ilpocti
MEXaHI3MHU.

EnemenTn Mexanikm pinumH Ta rasiB. Tuck. 3akon [lackans s piauH Ta rasis.
Criony4eHi oCcyAMHH, TiApaBIidHUM npec. ATMocepHuil TUCK. TUCK HEPYXOMOI PIAVHU
Ha JTHO 1 CTIHKU MOCYAWHHU. ApXiMeI0Ba cuiia. Y MOBH IIJIaBaHHS TiJ.

MOJIEKYJISIPHA ®I3UKA I TEPMOJNHAMIKA

OcHOBH MOJIEKYJIAPHO-KiHETHYHOI Teopii. OCHOBHI TOJOXKEHHSI MOJICKYJISIPHO-
KIHETHYHOI Teopii Ta iX JociigHe oOrpyHTyBaHHs. Maca 1 po3mip moisekyn. Crama
ABoragpo. CepenHs KBaJgpaTH4Ha INBHUIKICT TEIUIOBOTO pPyxy Mojekyn. Jlocmin
[Irepna.

Ineanvuuii ra3. OCHOBHE PIBHAHHS MOJEKYJISPHO-KIHETUYHOI TEOopii 1eanbHOTrO
ra3y. Temmneparypa 1a ii BumiptoBanHs. [1Ikana abconmoTHIX TeMmeparyp.

PiBHsiHHS cTaHy ieanbHOrO rasy. [3ompoliecu B rasax.

OcHoBu TepmoauHamiku. TemnoBuil pyx. BHyTpimHs eHepris Ta crnocobu ii
smiad. Kinbkicts Temoru. [Tutoma TemnoeMHuicTs peuoBuHU. Po6oTa B TepMOaHAMIIL.
3akoH 30epeKeHHs eHEeprii B TEeIUIOBUX mporecax (Mepimid 3aKOH TePMOIMHAMIKH).
3acTocyBaHHS MEPIIOT0 3aKOHY TEPMOJIMHAMIKH JI0 130TpoIieciB. AiadaTHUN MPOIIEC.

Heob6opoTHicTh TeroBux mportieciB. [Ipuniun aii TernmoBux nBuryHiB. KoedimieHT
KOPHUCHOI JIil TETUIOBOTO JBUTYHA 1 HOTO MaKCHUMAaJIbHE 3HAUCHHSI.

BaacruBocti rasiB, piaun i TBepaux Tij. IlapoyTBopeHHs (BUIIapOBYBaHHS Ta
kuminHs). Konpaencauist. [lutoma Terora mapoytBopeHHs. Hacuuena Ta HeHacudeHa
mapa, IXHi BJJaCTUBOCTI. BiTHOCHA BOJIOTICTh MOBITPS Ta 11 BUMIPIOBaHHS.

[InaBnenHst 1 TBepaHeHHs Tul. [luToMa Teryora riaBiieHHs. TemioTa 3ropsHHS
nanuBa. PIBHSHHS TEMIOBOro OajlaHCy Il HAMMPOCTIIIMX TEMJIOBUX MPOIIECIB.

[ToBepxHeBuii HaTAT piguH. Culla MOBEPXHEBOro HATATY. 3MouyBaHHs. Kaminsphi
SIBUIIIA.

Kpucraniuai ta amop¢Hi Tima. MexaHiuHI BJIAacTUBOCTI TBepAMX Tul. Bunu
nedopmariiii. Moayns FOnra.

EJEKTPO/IUHAMIKA
OcHoBH ejleKTpocTATUKH. EnexkTpuunumii 3aps. 3akoH 30epekKeHHsI €EKTPUIHOTO
3apsay. 3akoH KysoHa.



Enextpuune mone. Hampykenicte enektpuanoro moss. [Ipunnmn cymepro3uiii
TOJIIB.

[TpoBigHMKM Ta MAiENEKTPUKHM B  €JEKTpOocTaTUYHOMY moui. JlienekrpuuHa
MPOHUKHICTh PEUOBUH.

PoGora enexTpuuHOro mnossi mpu nepemiuieHH1 3apsny. IloTeHumian 1 pi3HUUA
noteHuianiB. Hanpyra. 3B’M30k MK Hampyror 1 HaMpyXeHICTIO OJHOPIIHOTO
€JIEKTPUYHOTO TOJISL.

Enexkrpoemuicts. Kongencaropu. EnekTpoeMHICTh IUIOCKOTO KOHJEHCATOPA.
3’eTHaHHS KOHJECHCATOPIB.

Enepris enexTpuyHOro moJs.

3akonn moctiiiHoro crpymy. Enektpuunuit  ctpym. VYMOBH  iCHYBaHHSA
enekTpuyHOro ctpymy. Cuna ctpymy. 3akon Oma st nijasHkd kosia. Orip MpOBiTHUKIB.
[TocninoBHe Ta mapasnenbHe 3’€HAHHA NPOBIAHUKIB. Enexrpopymiiia cuna. 3akon Oma
U1 HOBHOTO KoJ1a. PO60TAa 1 MOTYXKHICTh €IEKTPUYHOTO cTpyMy. 3akoH Jlxoyns-Jlenua.

EnexTpuyHuii cTpym y pi3HHMX cepenoBuiax. EleKTpuyHUIl CTpyM y MeTasax.
EnexTpoHHa MpOBIAHICTH MeETaNIB. 3aJ€XKHICTH OMNOPY METaNIB BIJ TEMIIEpaTypH.
HanmpoBigHicTb.

EnexTpuunuii cTpyM y po3unHax 1 po3IiaBax €JIEKTPOIITIB. 3aKOHHU €NEKTPOIIi3Yy.
3acToCyBaHHS €JIEKTPOIII3Y.

Enextpuunuii ctpym y razax. HecamocTiiinuii 1 camocTiiiHuil po3psau. [ToHaTTs
PO IUIa3My.

Enextpuunuit ctpym y Bakyymi. Tepmoenektponna emicis. [iox. EmextponHo-
MpoMeHeBa TpyOKa.

Enexktpuunuii  cTtpyM y  HamiBOpoBiAHMKAaxX. BrpacHa Ta  nomimkoBa
€JIEKTPOIIPOBITHICTh HAMIBIOPOBIAHUKIB. 3aJie)KHICTh OMOPY HAIMIBIPOBIIHUKIB BiJ
temneparypu. EnexrponHo-nipkoBuii nepexi. HamiBnposinHukoBuii nioa. TpaH3ucTop.

MaruiTHe moJe, eJieKTpoMarniTHa inaykuisi. Bzaemosis crpymis. Maruithe

nosie. MarsitHa iHayKIis. 3akon Ammnepa. Cuna Jlopenna.

MarsiTHi  BJIAaCTUBOCTI PEYOBUH. MarHiTHa MPOHUKHICTb. DepoMarHeTUKH.
MaruiTHuil TOTIK. SIBHINE e€NEeKTPOMAarHiTHOI 1HAYKLIi. 3aKOH eJeKTPOMArHITHOI
inaykuii. [lpaBuno Jlenna. SBumie camoinaykiii. InaykTuBHiCTh. EHepris MartitHoro
TOJIAL.

KOJINBAHHA 1 XBUJII. OIITUKA

Mexaniuni koauBanHs i xBuii. KonmBansauii pyx. BinbHI MexaHiuHI KOJTMBAHHS.
["apmoHiyHi KONMMBaHHS. 3MIIIEHHS, aMIUITYyAa, Mepioj, Jactora i (a3a rapMOHIYHHX
KoiuBaHb. KonuBaHHS BaHTaXy Ha NpyxuHI. MaTeMaTUYHUIA MAasSTHUK, TMepiof
KOJMBaHb MaTeMaTUYHOTO MasiTHUKA. llepeTBOpeHHs eHeprii Npu TapMOHIYHUX
KOJMBaHHIX. BuMyIieH1 MexaH14H1 KOJIMBaHHs. SIBUIlle pe30HAaHCY.

[TomupenHs: KoMBaHb y MPY>KHUX cepenoBuiax. [lomepeyni Ta mMo3M0BXKHI XBUII.
JloBkuHA XBHJII. 3B’SI30K MIXK JIOBKUHOIO XBHJIi, IIBUJIKICTIO i TIOMIMPEHHS Ta MEPiOgOM
(gacToToro).

3BykoBi xBwii. IIBunkicts 3ByKy. ['yuHicTh 3ByKy Ta BHcOTa TOHy. IH(pa- Ta
YIIBTPa3BYKH.

EsexTpomarHiTHi koiuBaHHsl i XBWai. BinbHI enexkTpomarHiTHI KOJMBaHHS B
KOJNMBaJbHOMY KOHTYpi. [lepeTBopeHHs eHeprii B KOJMBAJIbHOMY KOHTYypi. Bmacha
4yacToTa 1 Mepioj] eeKTPOMATrHITHUX KOJMBaHb.

BumynieHi enaeKTpUuYHI KOJIMBAHHS. 3MIHHMM eleKTpuyHuil ctpyM. ['eHeparop



3MIHHOTO cTpyMy. EnekTpudanuii pezoHaHc.

Tpancdopmarop. Ilepenayda enexkrTpoeHeprii Ha BEIUKI BIJICTaHI.

EnextpomarniTHe mose. EnexkrpomarHiTHi XBWII Ta MIBHAKICTH iX IONIUPEHHS.
[kana eneKTpOMarHiTHUX XBWJIb. BIIACTUBOCTI €JIEKTPOMArHiTHOTO BHUIIPOMIHIOBAHHS
PI3HUX Jiana3oHiB.

Onrtuka. [IpsAMONIHIAHICTE TMONIMPEHHS CBITJIa B OJHOPITHOMY CEpPEIOBHIIL.
[IBuaKicTh CBITIA Ta Ti BUMIPIOBAHHS.

3akonu BigOuBaHHs cBiTia. [l00y10Ba 300pakeHsp, SKi Ja€ IIOCKE A3ePKalIo.

3aKoHM 3a70MJIEHHS CBITJIa. AOCOJIOTHHI 1 BIJHOCHHUIN IMOKA3HUKHA 3aJIOMJICHHS.
[ToBHe BixOMBaHHS.

Jlinza. Ontuuna cuna nin3u. @opmyna ToHkoi jiH3u. [loGymoBa 300paxeHpb, M0
J1a€ TOHKA JIiH3a.

IaTepdepentiisa cBiTia Ta ii mpakTUYHE 3aCTOCYBaHHS.

Hudpakmis cpiTima. JudpakiiiiiHi IpaTkd Ta iX BUKOPUCTAHHS JJi BU3HAYCHHS
JIOBXKUHU CBITJIOBOT XBHJII.

Hucnepcis cBitia.

[Tonsipu3artist cBiTIIA.

EJIEMEHTH TEOPII BIIJTHOCHOCTI. KBAHTOBA ®I3UKA

Enementn Teopii BinHocHocti. Ilpunuunu (mocrtynatu) Teopii BIAHOCHOCTI
Eitnmireiina. 3B’ 130K MiX Macol0 Ta €HEPTIEIO.

CsitinoBi kBanTH. ['inote3a [Inanka. Crana [Tnanka. KBantu cBitna (poronn).

dotoepext Ta Horo 3akoHu. PiBHsaHHsA EiHmTeidHa s gotoedexTy.
3acTocyBaHHs (OTOCHEKTY B TEXHIlIl.

Tuck citina. Jlocnin Jlebenena.

ATOM Ta aTOMHeE SIAPO.

Hocnin Pesepdopna. SAnepna Moxenp aroma. KsantoBi moctymatu bopa.
BumnpomiHioBaHHsI Ta NOTJIMHAHHS CBiTJIa aToMOM. HemepepBHuil 1 miHIAYaTHIl CIIEKTPH.
CrnekrpanbHuil ananiz. Jlazep.

Cxknan sagpa aroma. I3otonu. Enepris 3B’s3Ky aTOMHUX saep. SaepHi peaxiii.
[Toxin sinep ypany. Snepuuii peaktop. TepmosiiepHa peaxitisi.

PagioaktuBHicTh. Anbda-, O6era-, ramMma-BUIIPOMIHIOBaHHSA. Meronu peectparii
10HI13yI0YOTI'0 BUIIPOMIHIOBAHHS.



JliarHOCTHKA pPiBHS 3HAHb, YMiHb TA HABUYO0K BCTYIIHHUKIB 3 Qi3UKH

Bcerynae BunpoOyBaHHs 3 (Pi3UKH Mae METOIO MEePEBIPKY piBHS 3HAHb, YMIHb Ta
HaBUYOK BCTYTTHHUKIB.

Berynae BunpoOyBanHS 3 (i3uKy MepeBipsie piBeHb 3HaHb, YMiHb Ta HABUYOK
BCTYITHHUKIB:

Bcmynnuku moBUHHI 3HATH:

- Gi3MYHI SBUIIA 1 TPOIECH: O3HAKW SIBUINA YHM TIPOIECY, 3a SKUMH BOHU
B1I0YBAIOTHCS; 3B’A30K SIBUIIA YM MPOILECY 3 IHIIMMHM; iX MOSCHEHHS Ha OCHOBI
HAYKOBOT TeOpii; MPUKIaId BUKOPUCTAHHS;

- ¢GiBUYHI  gocHiaM: MeTa JOCHidy, CXeéMa, YMOBH, 3a HasSBHOCTI SIKHX
3MIMCHIOETHCS TOCHTIA; Iepedir 1 pe3yabTaTH AOCTIY;

- IOHSTTSI Ta TEPMIHHU;

- G13UYHI BEIMYMHM: BJIACTUBOCTI, IO XapaKTEPU3YIOTHCS UM MOHATTSIM
(BeMYMHOI0); 3B’SI30K 3 IHIIMMH BenU4YMHaMu (popmyra); o3HAUYEHHS BEIMYUHH,
oaUHMUI (HI3UIHOT BETMUYMHH; CTIOCOOU i1 BUMIPIOBaHHS;

- 3aKOHM: (OPMYJIIOBaHHS Ta MaTeMaTHUYHUI BHUpa3 3aKOHy; AOCHIJIH, IO
MiATBEPIKYIOTh HOTO CHPaBEUIMBICTh; MPUKIAIN BpaXyBaHHS 1 3aCTOCYBaHHS HOTO
Ha NPAKTHIIl; MEXI1 Ta YMOBH 3aCTOCYBaHHS;

- (bi3uyH1 Teopii: mOCHiAHE OOTPYHTYBaHHS TeOpii; OCHOBHI IOJOKECHHS,
3aKOHU 1 MPUHILIMIM I1i€] Teopii, OCHOBHI HACIIJKU; MPAKTUYHI 3aCTOCYBaHHS, MEXI1
3aCTOCYBaHHS IIi€l Teopii;

- OpUiIaJyd YU HPUCTPOi, MEXaHI3MHM 1 MalIMHM, TEXHOJIOTIi: MpU3HAYEHHS,
OpUHIMI J1T Ta cxema OyJI0BH; 3aCTOCYBaHHS 1 IpaBujla KOPUCTYBaHHs, I€peBaru Ta
HEJOJIKH.

Bcmynnuky moBUHHI BMITH:

- pO3Mi3HAaBaTU  MPOSBM  MEXaHIYHMX, TEIUIOBUX,  €JIEKTPOMAarHiTHUX,
KOJIMBAJIBHHUX 1 XBUJIBOBHUX (30KpeMa, CBITJIOBHX), KBAHTOBUX SIBUII 1 MPOIECIB Y
MIPUPO/II Ta iX MPAKTUYHE 3aCTOCYBAHHS B TEXHIIIL;

- 3aCTOCOBYBATH OCHOBHI MOHSTTS Ta 3aKOHU, MPUHIIUIIH, MTPABHJIA MEXaHIKH,
MOJIEKYJIIPHOi (PI3UKK 1 TEPMOJUHAMIKH, €JIEKTPOJMHAMIKH, KOJUBAIBHOTO PYXY 1
XBUJIBOBHX MPOIIECIB, CHEIiaTbHOI TeOpii BITHOCHOCTI,

- 32CTOCOBYBATU ()OPMYJIH JIUIsl BU3HAUEHHS (PI3MYHUX BEJIMYMH Ta X OJUHUIIb;

- 3aCTOCOBYBATH MAaTeMAaTU4HI BHUPA3M 3aKOHIB MEXaHIKH, MOJEKYJSPHOT
Gi3UKH 1 TePMOJMHAMIKH, E€JIEKTPOJUHAMIKH, KOJIHMBAJIBLHOTO PYXy 1 XBHIIBOBHX
MIPOIIECIB, CHELIATBHOI TeOPil BITHOCHOCTI;

- BU3HAYATU MEX1 3aCTOCYBaHHS 3aKOHIB;

- BUKOPUCTOBYBAaTH TEOPETUYHI 3HAHHS MiJ 4ac po3B’sA3yBaHHS 3aJad Pi3HOTO
TUNY (SIKICHUX, PO3PaxyHKOBHX, rpaiyHUX, €KCHEPUMEHTaJIbHUX, KOMOIHOBAHHUX

TOIIIO).



KPUTEPII OIIIHIOBAHHS

Bcerynue BunpoOyBaHHsS 3 (i3WKH CKIaAaeTbes i3 4 3aBoaHb, 32 BUKOHAHHS
SKHX BCTYITHUK Moxe otpumati 200 6amis.

Berynauk, sikuit HaOpaB Big 0 - 99 — He peKOMEHIY€ETHCSA /10 3apaxXyBaHHsI.

Berynauk, skuit HaOpas Big 100 - 200 — pekoMeHAYEThCSI 10 3apaxXyBaHHsSI Ha
O1o:keTHY (hopMy HABUAHHSL:

200 - 190 GaniB OTpUMy€ BCTYIHHK, KM BUIBHO BOJIOJIE MaTepiajoM, Mae
HABUYKU aHaNi3y (I3MYHUX SBUII, ONEPYE€ OCHOBHUMU (PI3UYHUMHU TOHSTTAMH,
JIEMOHCTPY€ I'PYHTOBHI 3HaHHS TEOPETUYHOTO MaTepiay;

189 — 178 GaniB OTpUMYy€ BCTYNHHUK, SKUH BUIBHO BOJIOJIE MaTepiajioM, Mae
IPYHTOBHI 3HaHHA 3 MaTeMaTHKU Ta (I3UKH, ONEpye OCHOBHUMH (I3MUHUMU
MOHATTSIMH, 3HA€ TEPMIHOJIOT1I0, IPABUIILHO BUKOHYE MPAKTUYHI 3aBJIaHHS;

177 — 165 OamiB OTpUMYy€ BCTYIHHUK, SKHA B IIJIOMYy BIUIbHO BOJIOIE
MarepiajoM, Ma€ T00pi HAaBUYKH aHamizy (I3MYHUX TPOIECIB Ta SIBUII, OMEPYE
OCHOBHUMH TOHATTAMH 3 (DI3UKH, MPOTE Yy BIAMOBIASIX 3pOOMB OKpeMi HECYTTEBI
TTOMUJIKH;

164 - 150 OamiB oTpuMye BCTYNHHK, SKMM B JOCTAaTHIM MIpi BOJIOAIE
MaTepiajaoM, BMi€ TPOBOJIUTH aHAII3 (PI3UYHUX SBUIIL 1 TIPOIIECIB, ONIEPYE OCHOBHUMHU
MOHATTAMHU 3 (I3UKH, IPOTE JOMYCTUB OKPEMI TOMUJIKH;

149 — 130 OGanu oTpuUMye BCTYNHHUK, SKMM B JIOCTaTHIM Mipl BOJOJIIE
MaTtepiajioM 1 MOKe MpoaHami3yBaTH (i3UyHI 3aKOHM 1 (i3U4HI (aKkTU Ta SIBUINA,
MIPOTE HE 3aBXKAU YITKO PO3MEKOBYE iX;

129 — 118 Gan oTpuMy€e BCTYIHHK, SIKHH B LIJIOMY MPOJIEMOHCTPYBAB 3HAHHS
(aKTUYHOTO Ta TEOPETUYHOTO MaTepiaiiB, ajie AOMYCTUB MOMUIIKH;

117 - 110 Ganu OTpuUMy€ BCTYNHHK, SIKUM B IIJIOMY BOJOJI€ (aKTUIHUM
MaTepianaoM, MPUITYCKAETHCS 3HAUHUX TOMHJIIOK;

109 — 100 Ganu oTpuMy€ BCTYIHUK, SKHI YaCTKOBO 3HA€ (haKTUIHHI MaTepial,
B IIUIOMY BHUSBISE PO3yMiHHA (izuuHux Gopmysn Ta (I3HYHHX SBHUII, TPOTE
nomyckae GaKTHIHI TOMHUJIKH;

0-99 GamiB OTpUMY€ BCTYIHHK, KU YaCTKOBO 3HA€ (HaKTUIHHIA MaTepial, aje
HE BUSBJISE PO3YMIHHS (PI3UYHMX MOHATH, (I3UYHUX 3aKOHIB 1 JOIMycKae rpyOi
MOMMUJIKH.
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