LeHnTpa/IbHOYKPATHCHKUH AepPKaBHUI NeAaroriyHnii yHiBepcuTeT
iMmeni Bosronumupa BunHnuyeHka

Kadenpa npupogHuunx Hayk Ta METOAMK IXHHOT'O HAaBYAHHS

«3ATBEPIXKYIO»
3aBinyBau kadenpu

« » 2018 poky

POBOYA I[TPOT'PAMA HABYAJIbHOI AUCLIUIIJIIHH

3azanvHa ¢izurka:
MexaHika

['any3b 3Hanb: 01 OcBiTa/Ilegarorika
(ocBiTHBO-IpOdECiiiHA porpama)
CnenjianbHicTb: 014 CepesHs ocBiTa
IIpeameTHa cnenianizania: 014.15 Cepeaus ocsita (IIpupogHu4i HaykH)
KBanidikauis: bakasaBp ocBiTH.
BunTenb npupogHUUUX HAYK, Ppi3vky, XiMil, 610/10Ti] 0CHOBHOI LIKOJIU

npUpoOHU40-2eocpaghiunull haxyromem
OeHHa ¢hopma HABUAHHSL

capr IJIIY — Hama Bixi — CnoimeHota — Buknagadi  (i3uKo-MaTeMaTHYHOTO
bakynpTeTy — Tpudonoa Onena MuxaiiniBHa

2018 — 2019 naByanbHUM piK



PoGoua nporpama 3 TUCIUIUIIHN «3arajibHa Qi3uKa: MexaHiKay JJis CTYJCHTIB Tajly3b 3HaHb:
01 Ocsita / Ileparorika (ocBiTHRO-TIpodeciitHa mporpama), cremianbHicTh: 014 Cepemus
ocBita, mpeamerHa cremianbHicTh: 014.15 Cepegnss ocBita (IIpupomHudi Haykwu),
kBasi(ikaris: bakamaBp ocBiTH.

Po3pobruxu: noneHT kadeapu NpupoJHUUUX HAYK Ta METOJMK IXHBOTO HAaBUaHHS, JIOIEHT,
KaHaAuaaT nefgaroriyaux Hayk Tpudonosa O.M.

PoGouy nporpamy cxBaJIeHO Ha 3acClJIaHHI
Kadeapy MPUPOJHUINX HAYK Ta METOJIHUK IXHHOTO HABYAHHS
[Tporokomn Big «03» BepecHs 2018 poky Ne 1

B.o. 3aBi11yBaqa Ka(bellpl/l IMPUPOJHHNYUX HAYK Ta MCTOJHK IXHbOIO HaBYaHHS

[Tomompuropa H.B.

(migmuc) (mpi3BHIIe Ta iHIIiaIN)

©Tpudonora O.M., 2018 pik



1. OnMc HaBYaJAbHOI AMCIUIIiHA

HaiimenyBaHHs OKa3HHKIB

l"any3b 3HaHb, HaNPSIM
MIATOTOBKH, OCBITHBO-
KBamiQiKaIiiHui piBEeHb

XapakTepuCTUKa HABYAIbHO1
JUCHUTLIIHA

neHHa ¢gopmMa HAaBYAHHS

I"asry3p 3HaHB:

01 Ocsita/llenarorika (OCBITHBO-
npodeciifHa nporpama)
CremiansHICTh:

014 Cepenns ocBita

KinpkicTh kpeauris — 4 Hopmarugna

Monynis — 3 Pik mianroroBkm:

3MiCTOBHX MOJYIIB — 3 1

[nuBiqyanbHEe HaBYAIbHE [IpeameTHa cnieniaabHICTh:

3aBJAaHHSA 3 PO3B’A3yBAHHS 014.15 Cepenns ocsita CemecTtp

3aaa4 (ITpupoaHMYl HAYKH)

3aranbHa KiIbKiCTh TOIUH — 2

120 Jlexmii
18 rox.

IIpakTu4ni, ceminapcbki

16 rom.

TwxHeBUX TOIWH I JSHHOT .
AME AT A JlaGopaTopHi 3aHATTA

dbopMu HaBUAHHS:

PiBeHb BHIIIOT OCBITH: TIEPIIHIA
ayJTUTOPHUX — 3 TOJI.

18 rox.

caMOCTiliHOT po6OTH CTyeHTa (6axanasperxuii) Camocriiina podora
—4ron. 58 rog.
InauBinyanbHi 3aB1aHHs:
10 ron.
Bu koHTpOII0: exzamen
IIpumirka.

[Tpu uboMy aynuTOpHI TOAUHM cKilanatoTh — 43 %, a caMocCTiiiHOT Ta iHAMBIAYyaIbHOT poboTH — 57 %

2. MeTa Ta 3aBAaHHS HAaBYa/IbHOI JUCIHUILIIHHA

[IpomoHoBana poboua mporpama ckiazeHa y BiAgmoBigHocTi g0 BuMor Kowmeniiii ocCBITHHOT
nisibHOCTI 3a crenianbHicTIO 014 Cepenust ocBiTa, mpeamerHa crerianbHicTh: 014.15 Cepennst ocpita
(IIpupoanuyi HaykK) Ha iepiroMy (OakanaBpcbKOMY) PiBHI BUILOT OCBITH.

HeBin’eMHMMH KOMIIOHEHTaMHU 3MICTYy 3arajibHoi (i3UKM € TakKi pO3JUIN: MeXaHiKa, MOJEKYJsIpHa
¢i3uKa, eneKTpuka 1 MarHeTu3M, OITHKa, KBaHToBa (izuka. Jlana poOoua mporpama mnependaydae
OMaHyBaHHS CTYJEHTaMHU MEpIIUM OJIOKOM Kypcy 3aranbHoi (i3uku: MexaHika. [Ipu mpomy TunoBuMu
3aBIAaHHIMU JISUTLHOCTI €:

1. Emnipuysi goCTiKeHHS (i3HYHUX CUCTEM:

— CrnocrepexeHHs BIacTUBOCTEN (DI3UUHOT CUCTEMH, SIBUII 1 TPOLIECIB Yy (Pi3NUHIN cucTeMI.

— BumiproBanHs ¢i3M4HOI BEIMYUHU, KA XapakTepusye (i3UUHY CUCTEMY; siBUIlEe abo mpolec y
(b13UuHIN CUCTEMI.

—  ExcnepuMeHTaNbHE TOCITIIKEHHS BIACTUBOCTEH (DI3MUHOI CUCTEMH; SBUII 1 MPOLECIB Y (i3UUHIH
cucTemi.

2. TeopetnuHi nocimimkeHHs (i3MUHUX CHCTEM:

—  CTBOpeHH1 17eai30BaHoro 06’ €KTa MpH BUBYEHHI (P13MYHOI CHCTEMH.

BuBueHHs (HociipKeHHS) 1eani30BaHOro 00’ €KTa JIOTTYHUMHU METOAaMH (MUCIICHUH €KCIIEPUMEHT).

3. IloegHaHHS eMITIpHYHKX 1 TEOPETHYHUX JOCIIIKEHb (PI3UIHUX CHCTEM:

— CTBOpeHHs 1 eKCIepUMEHTaIbHE JOCTIKeHHs (i3MYHOl Mojeni (i3UYHOI CUCTeMH, SBHIIA abo
npoiiecy B (hi3uyHii cucTemi.

—  Po3zpobka ¢izuunoro npuiaay ado yCTaHOBKH JyTs (DI3UYHHX JTOCIIHKEHB 3 3a/IaHUMH TTapaMeTpaMHu.

—  CTBOpeHHs MaTeMaTUIHOI MoJieni (hI3UYHOI CHCTEMH, SIBHINA a00 MPOIIECY B (PI3MUHIN CUCTEMI.
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—  JlocmimkeHHs MaTeMaTHYHOI MoJieni (PI3UYHOI CHCTeMH, sIBUIIA a00 mporiecy y (i3udHii cucreMi
3a TIEBHUX YMOB 3ac00aMH KOMIT FOTEPHOI TEXHIKHA 3 METOI BHUBUCHHS BIACTHBOCTEH (DI3WYHOI CHCTEMHU,
sBHIIA a00 Tporiecy B (Hi3HUUHIN cUCTeMi.

— IliaroToBKa HayKOBOi AOIOBIi/I, CTATTI, pedepary, 3BiTy (HAyKOBOTO TBOPY).

—  Opranizarlist i BAKOHaHHS HAYKOBOTO JIOCITIDKEHHS TIEBHOT IIPOOJIEMH.

. 3abe3neueHHs Oe3MEeKH JIF0JIei Ha BUPOOHUIITBI:

— 3alesneueHHs 30epeKEHHA 1 3aXUCT MaliHa 3aBSKM BUKOHAHHIO MIPABHJI 1 HOPM OXOPOHU Ipari,
TEXHIKM 0€3IEKH 1 MPOTHUIIOKEKHOTO 3aXHUCTY.

— 3abe3neyeHHs OE3MEKH 1HIUBIAYaIbHOI KUTTENISITBHOCTI.

di3uka — HayKa, siIka BUBYA€ HAMMPOCTIII Ta B TOM K€ 4ac HAMOIIbII 3arajibHi 3aKOHOMIPHOCTI SIBUIIL
MIPUPOJIU, BIIACTUBOCTEH 1 Oyn0BH Martepii, 3aKkoHH ii pyxy. [ToHATTS di3uku Ta 11 3aKOHU JIE)KaTh B OCHOBI
BCHOT'O PUPO03HaBCTBA. Di3KKa BITHOCUTHCS JJO TOYHUX HAYK Ta BUBYA€E KUIbKICHI 3aKOHOMIPHOCTI SIBUIIL.
Came 11e BpaxoBye Iporpama Kypcy 3arajabHoi Qpi3ukH.

MaiiOyTHiii BUMTENb MPUPOJHUYUX HAYK, (i3MKH, Ximii, 61070Tii OCHOBHOI IIKOJIM NMOBHHEH MAaTH
IPYHTOBHY ITIJIFOTOBKY 3 PAAY INepeadauyeHnx HaBYAIbHUM IIJIAHOM JUCIHMILUIIH 1, 30Kpema, 3 (i3uku, moo
3a0€3MeUnTH HAJCKHUN HAYKOBUH 1 METOAMYHHMI piBeHb HAaBYaHHS NPHUPOJHUYMX HAYK, (I3MKH, XiMmii,
Oilosiorii B cTapmiidi KON, BHUKOHYBAaTH JOCIIIHHUIIBKY pPOOOTY, BMITH IIpaIfoBaTH Ha Cy4acCHOMY
o0J1aTHaHHI, OPIEHTYBATHCh B MIUTAHHIX MEHEDKMEHTY CYy4acHOTO OOJIaJHAHHS, IPWUIaliB Ta MaTepialis, B
MUTAHHIX OXOPOHHU HABKOJHUIIHHOTO CEPEOBUIIA, TPOBOJAUTH BUXOBHY POOOTY B YUHIBCHKOMY KOJIEKTHBI.

Kypc 3aranpHoi (i3uku y mporeci miAroTOBKH BUMTEINS MPUPOJHUYUX HayK, (i3ukH, Ximii, 6iomorii
CTapuIoi MIKOJIW CHPHUSE CTAHOBJICHHIO B CTYIEHTIB ysABIEHHS mpo (i3uky sgK HayKy Ta 3a0e3nedye
dbopMyBaHHS MPeaMETHOT Ta PaxoBOi KOMIETECHTHOCTEH. OCOOIMBICTS BUBUCHHS (PI3UKH y TIEAarOTIIHOMY
YHIBEPCUTETI MOJISITa€ B TOMY, 1110 CTYJEHTH MOBHHHI OBOJIOJITH CUCTEMOIO BMiHb 1 HABUYOK, 5IKi O J1aBanu
MOYJIMBICTh €(PEKTHBHO TEepEeIaBaTH 3HAHHS YYHSM, BUXOBYBATH Y HHX JONHUTIHBICTH, IHTEpEC 10 3HAHD,
JIF00OB 1O BUHAXIIHWIITBA.

Crenudika mi€i AMCHUILIIHKM BHMarae BHBUYEHHS Teopil (I3WYHMX SBUII Ta 3aKOHIB, BMIiHHSA
MaTeMaTUYHO IX OINHKCYBaTH Ta 3aCTOCOBYBaTH HaOyTi 3HAaHHA MpU PoO3B’si3yBaHHI 3a1ad. HeBia eMHOIO
OpPTaHiYHOIO CKJIAJIOBOIO Kypcy (i3WKu € JmadboparopHuil mpakTHKyM. OCHOBHOIO METOIO JTaOOPaTOpPHHX
poOIT (pI3UYHOrO MPAKTUKYMY) € CHPHUSHHS OLIbII TIIHOOKOMY 3aCBOEHHIO TEOPETUYHHUX 3HAHb, iX
3aKpIIUICHHIO Ta (POPMYBAHHIO €KCIIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI.

HaBuanbHa nporpama nepeadadae HACTYNMHI BUAM AISUIBHOCTI CTYACHTIB: Mi3HaBaJbHA ISJIbHICTH:
IHTEJNEeKTyalbHl PO3YMOBI [ii, CIIOCTEPEXKEHHs, JIOCIHiJ, YCBIAOMJIEHHS MpOOJEeMH, BUCYBaHHS TINOTES3,
noOyzoBa MoJenel; 3aralbHO-HaBYallbHA [ISUIBHICTH: MOMIYK iHGopmalii, poboTa 3 jiTeparyporo Ta
IHIIMMH  JDKepeslaMu  1HgopMalii, HaBUYKHM CHUIKYBaHHS B KOJIEKTUBHIM JISUIBHOCTI; OCOOHCTICHO-
peaizyroua AisUIbHICTb: MOIIYK 1HIUBIAYAIBHOTO 3MICTY 1 LiJeH HaBYaHHS (i3UKHU, OCOOUCTICHE PO3yMiHHS
(dyHIaMEeHTaJIbHUX MOHATH 1 KaTeropiil, BuOip 1HAMBIIyaJIbHOTO TEMITy HaBYaHHS, CAMOCTIHHE BU3HAYCHHS
e, I1HAWBiAyalbHUW BHOIp TONATKOBOI TEMAaTHKH, IHAWBIAYyaldbHI OOTPYHTYBaHHS TO3MUIIIi,
CaMOPETYJIAILIS, CAaMOaHaIII3 1 CAMOKOHTPOJIb BJIACHOI IsUTBHOCTI.

JlocsiTHEHHST HaBUAIBHUX MLIJIEH KOXKHOrO MOIYJs 3a0e3MeuyyeThcs B MPOLECI CHUIBHOI iSUIBHOCTI
BUKJIa/1a4ya 1 CTYJICHTIB, sIKa BKJIFOYA€E TaKl €JIEMEHTH:

—  cHucTeMaTH3alilo / y3arajabHEHHS CTy/JIE€HTaMU 3HaHb 1 yMiHb, 3alIPOIIOHOBAHUX JJISi CAMOCTIHHOTO
OTIPAIIOBAHHS;

—  TpOBEJEHHs BUKJIaJaueM KOHCYJbTALlill, sKi 3a0€e3MeuyloTh CTyIeHTaM MOXKJIUBICTh CBOEYACHOTO
PO3B’s13aHHS HaBYAJIbHUX MPOOJIeM, 1110 BUHUKAIOTh Y HUX Y Mpo1ieci poOOTH HaJl MOIYJIEM;

—  y3araJlbHEHHs HABYAJbHOIO MaTrepiady MOAYJS MiJ 4ac JEKIii, Ae po3risaaroTbcs MUTAHHS
METO/IOJIOTIYHOTO XapaKTepy, a TAKOXX BU3HAYAIOTHCS 3aBJAHHS TMIABUIICHOI CKJIAJHOCTI, BUKOHAHHS 1
JieTaizallis SKUX 3I1IHCHIOEThCS MMiJ Yac MPaKTHYHUX 1 Ja00OpaTOPHHUX 3aHATH Ta B MPOIECI CaMOCTIHHOL
ISTIBHOCTI.

[Ticns 3akiHYeHHs POOOTH HAJX MOJIYJIEM CTYAEHTH, MPOXOJAATH IiJICYMKOBHI KOHTPOJb 3TiTHO
PEUTHHTOBOI CUCTEMHU 13 3aCTOCYBAHHSAM 1IHTEIPATMBHOT METOIMKHU OLIHIOBAaHHS HABYAJIbHUX JOCSATHEHb.

KoxxHU 3MICTOBHIA MOJIyib, SK TPABWIO, CYIMPOBOUKYEThCS KOMIUIEKCOM PI3HOMaHITHUX
TUAAKTHYHUX 3ac00iB HaBYaHHS, M0 3a0e3MeuyroTh, HAOYHICTh MaTepially 1 CHPHUSIOTh JOCATHEHHIO
KOHKPETHHX IIiJIe HaByaHHA. MoOaysi, IO BMIIIYIOTH IUIBOBY Tporpamy i, OaHk iH(opMarii Ta
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METOJMYHMX BKa3IBOK I ii 3aCBOEHHS, 3MIHIOIOTH XapakKTep B3a€EMOCTOCYHKIB MIX BHUKJIagadamMu i
CTYACHTaMH.

MopynpHa TEXHOJIOTISI HaBYaHHs 3arajbHOI (DI3UKM BKIIOYAE€E TPU KOMIIOHEHTH, 3MICTOBHH,
Oprasi3amiiHui 1 KOHTPOJILHO-OI[IHIOBATLHUI 3 OTO CTUMYJTIOIOUOK0 (PYHKITIETO.

Bin cTyneHTiB BUMaraeTbcs MpoJeMOHCTPYBATH 3HAHHS KOXKHOI 3 3MICTOBHHMX OJIMHUIL IIEpE] THM,
K TepeiTu 1o BUBUEHHS HacTymHoi. CrovaTky HaBYaHHS 30pi€HTOBAaHE HA 3aCBOEHHS TOJIOBHOTO —
0a30BUX €JIEMEHTIB 3HaHb KypCcy (i3UKH 1 HAWBAKIUBIIINX AITOPUTMIB Jil. [[pyrum eramnom € po3BUBaroye
HaBYaHHS, 110 0a3yeTbcs Ha TBOPYIM CaMOCTIHHIA AisutbHOCTI cTyneHTiB. OpraHi3aliiiHuii KOMIIOHEHT
TEXHOJIOT1] 3aCBOEHHS 3MICTYy HaBUYaJIbHUX MOJYJIB 13 Kypcy 3arajdbHOi (QI3MKH € CYKYIHICTIO
pi3HOMaHITHUX (HOPM 1 METOJIB OpraHizailii OCBITHBOTO MPOIIECY: JIEKUIHHUX, MPAKTUYHHX 1 Ja00paTOPHUX
3aHATb.

Hnst omamyBanHs cryaeHtamu cremianbHOCcTi: 014 Cepemnst ocBiTa, NMpeIMeTHA CHCMialbHICTh:
014.15 Cepennst ocsita (IIpupomnuui Hayku) KypcoMm 3arajibHOi (i3uku mepembayeHi sk pi3Hi (hopmu
ayJIUTOPHOI poOOTH, TAaK 1 CAMOCTIlHA Ta 1HAMBITyadbHA POOOTA CTYICHTIB.

Ayoumopna poboma exaouae 6 cebe. NEKIIi, TPaKTU4YHI 3aHATTS, JgabopaTopHi poOOTH Ta
KoHcynbTamii. [Ipy 11bOMy KOHCYNbTAIil NAlOTh MOXKJIMBICTH OiNIbIIE yBard MPHUIUIMTH PO3B’SA3KY 3a1ad,
SKHUM IT1]1 9ac MPaKTUYHUX 3aHATh HE OYyJI0 MPHUALICHO HAIEKHOT YBar.

IIposedenns npakmuuyHux 3auAms i3 3a2a1bHOI QI3UKU MAE HA Memi.

—  MOrMOJIeHHS, PO3MIMPEHHS 1 3aCBOEHHS TEOPETUYHOTO MaTepially: CTBOPEHHS IPOOIEMHOT CUTYaIlii;

—  peamizamis IUAAKTHYHOTO TPUHIUITY B3a€MO3B’SI3KY HAaBUAHHS 3 MPAKTUKOIO; PO3IIUPEHHS
HAYKOBOT'O CBITOTJISIAY CTYJEHTIB;

—  PO3BUTOK JIOTIYHOTO, TBOPYOTO 1 CAaMOCTIHHOTO MUCIEHHs; HAaOyTTS JOCBiAYy OLIHKH MEX
3aCTOCOBHOCTI (hi3MYHUX 3aJIC)KHOCTEH 3a PI3HUX KOHKPETHUX YMOB;

—  HaOyTTS KOMIETEHTHOCTEH MPAKTUYHOTO 3aCTOCYBAaHHS HAYKOBHX 3HAHb; PO3BUTOK 1 BUXOBAaHHS
HalBaXIIMBIIIUX (PYHKIIIH OCOOMCTOCTI: MUCIICHHS, BOJIi, XapaKTepy;

—  PO3BHUTOK YMiHHS CaMOCTIHHOT poOOTH Ta i aKTUBI3AIliT;

—  HaBYaHHS METOJaM HayKOBOTO IMi3HAHHS;

—  (opmyBaHHS 1 PO3BUTOK y CTYIEHTIB JIAICKTHYHOTO MHCICHHS 1 CHEUPIYHOTO «(i3HIHOTOY
MUCJICHHS,

—  PO3KPHUTTA €CTETUYHOTO Ta JIOTIYHOTO B (Pi3UIli: AUBHOI CTPYHKOCTI 1 KpacH, YITKOCTI 1 CTPOTOCTI,
BUIITYKAHOCTI 06araThox ii pillieHb 1 MPUHOMIB;

—  BHUKOPHUCTAaHHS MPAKTUYHUX 3aHATHh K OJHOTO 3 €(PEKTUBHUX NMPUIOMIB MEPEBIPKU CBIIOMOTO,
IIIMOOKOT0, MIITHOT'O 3aCBOEHHS 3HAHB;

—  3aKpiIUIEHHS, y3araJbHEHHs 1 TOBTOPEHHS HABYaJbHOTO MaTepiaiy.

B pe3ynbraTi npoBeeHHS NPAKTUYHUX 3aHATh CTYIE€HTH ITOBUHHI:

3namu:

—  CTPYKTYpHI OCOOJMBOCTI Pi3HUX TUIIB (DI3UYHUX 3a/1a4;

—  METOJHY PO3B’sI3yBaHHs, (PI3MYHUX 3a7a4;

— 3arajbHy METOJAMKY pO3B’s3yBaHHA (I3MYHMX 3a7ay 13 BUKOPUCTAHHSAM aHaJITHYHOIO,
rpagigyHOro, TAOJIUYHOTO, CHHTETUYHOTO 1 aHATITHKO-CHHTETUIHOTO METO/IIB;

—  3MICT WIKUTbHUX 301pHUKIB 3a/1a4 3 (PI3UKH, 3MICT OJIIMITIaTHUX 33]1aY;

— 3micT 30IpHMKIB 3a7ady 13 3arajgbHoi (I3MKM BHIOI MIKOJM 1 METOJUYHUX MOCIOHHKIB 13
pO3B’s3yBaHHs (PI3MUHUX 3a7ay;

—  OCBITHE 1 BUXOBHE 3HAU€HHS PO3B’sI3yBaHHs 33/1a4 3 (13UKHU B CEPEIHII IKOII;

Ymimu:

—  3[1HCHIOBATH Pi3HI cocoOU nofaHHs (i3UYHUX 3a/1a4, 30KpeMa, MaTIOHKOM, IpadikoM, CXEMOIO,
CHCTEMOIO PiBHSIHB, MOJICILIIO, CIOCTEPEKEHHSIM, €KCIIEPUMEHTOM, CKOPOYEHHUM MTHCbMOBHUM 3aIliCOM;

—  po3kpuBaTH (HI3UIHHUI 3MICT 3a/1a4i;

—  pauioHaJbHO 3alKcaTH YMOBY 3a/1ayi;

—  BIAUIYKYBaTH 1 BBOAUTHU JOJATKOBI YMOBH,

—  TPOBOJUTH MOLIYKHU IIJISAXIB PO3B’A3yBaHH 3a/1a4i 1 CKJIaJIaTH 3arajibHUi IJ1aH PO3B’S3KY,

—  BHUOUMpaTHu pauioHadbHHIA croci0 po3B’sI3Ky 3a4aul;

—  CTaBUTH 1 1aBaTH BiJIMOBi/l HA 3alMUTAaHHS K YACTKOBOTO, TAaK 1 3araJIbHOTO XapaKTepy;

—  IMPOBOJUTH aHaII3 Ta OLIHKY 3400yTUX pe3yJIbTaTIB;

—  CKJIaJaTH 3ajjauy i3 3aJaHOi TeMU 3 BUKOPUCTAHHSAM CY4YaCHUX 3HaHb;
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—  PpO3B’sI3yBaTH €KCIIEpUMEHTAJIbHI 3a/adi;

—  BUKOPHUCTOBYBATH B IPOILIECi pO3B’sI3yBaHHSA 3ajjay Cy4acHi 3aCO0M HaBYaHHS;

—  peai30BYBATH I 1 3aBJaHHs PO3B’A3yBaHHS 3a/71a4 3 (DI3UKH B 3aTraJIBHOOCBITHIM IIKOJII.

Memoro nposedenns 1a00PAMOPHUX 3AHAMD €:

—  TOriauOJICHHS TEOPETHYHUX 3HAaHb CTYACHTIB, ()OPMYBAaHHS PO3YMIHHS POJIi €KCIIEPUMEHTY B
¢bizuuHiii Hay1;

—  IIHUPOKE 1 MOTJMOICHEe 3HAHOMCTBO 3 MaTepiaIbHUMU 3ac00aMu BUMIPIOBaHb y (i3HIIi;

— 3aCBO€HHS OCHOBHMX IPHUHIMIIIB 1 METOIB BUMIpPIOBaHb y (i3ulli, KyJIbTypH NpPOBEICHHS
€KCIICPUMEHTIB;

—  PO3BUTOK CIIOCTEPEKIIMBOCTI, KOHCTPYKTHBHOT'O MHUCJICHHS, aKTHBI3aIlisl CAMOCTIHHOCTI Y poOOTi;

—  (¢opMyBaHHS E€KCIIEPUMEHTATOPCHKOT KOMITETEHTHOCTI MaHOYTHIX y4uTeNiB (Pi3UKH;

—  3aJly4eHHS CTYJIEHTIB JI0 CaMOCTiIfHOI HaBYAIbHO-HAYKOBOI pOOOTH.

Bukonanus nmabopatopHux poOIT 3 Kypcy 3araibHoi (i3uku nepeadoadae GopMyBaHHS B CTYICHTIB
EKCIIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI:

a) YMiHHA naaHy8amu excnepumenn, To0To GOopMyITIOBATH HOTO METY, BU3HAYATH €KCIIEPUMCHTAIbHUI
METOJI 1 JJaBaTH HOMY TeopeTHYHe OOIPYHTYBAaHHS, CKJIAQJaTH IUIaH JOCIiAy i BH3HAYaTH HaWKpail yMOBU
JUIs WOro MpOBENECHHS, OOUpaTh ONTHMAJbHI 3HAYCHHS BHMIPIOBAaHMX BEJIMYMH Ta YMOBH CIIOCTEPEKEHb,
BPAaxXOBYIOYH HAsIBHI €KCIIEPHUMEHTAIIbHI 3aCO0H;

0) yminna niocomyeamu excnepumenm, TOOTO oOHpaTH HeoOXinHE OONaJAHAHHS W BUMIPIOBAJIbHI
npwiIaan, 30MpaTd JOCTIHI YCTAaHOBKM YU MOJENI, PAliOHAIBHO PO3TAIMIOBYBATH MPHUIAIN, JOCATAIOYH
0e3MeYHOro NPOBEACHHS TOCIiY;

B) YMiHHS cnocmepieamu, BU3HAYaTH METY W 00’€KT CIIOCTEPE)KEHHS, BCTAHOBIIOBATH XapaKTEpPHI
03HaKHU nepediry Gi3MUHUX SBUIL 1 TPOIECIB, BUALIATH IXHI CYTTEBI O3HAKH;

T) YMiHHA 8uMipiosamu QizuyHi eequyuru, KOPUCTYIOUNUCh PI3HUMU BUMIPIOBAIBHAMHE MPHIATAMHA Ta
MipHJiaMy, BU3HAYATH LIHY MOAUIKH IIKaJIN MPUIaay, 3HIMATU MTOKA3H MPUIaIY;

T) YMiHHA 00pobnamu  pe3yibmamu eKcnepumenmy, OOUHCITIOBATH 3HAYCHHS BEJIMYHMH, 3HAXOJUTH
NOXMOKM BHUMIPIOBaHb, CKJIAfaTH TaONHIll OJEp)KaHMX [aHWX, TOTYBaTH 3BIT NP0 MpPOBEIEHY poOOTY,
3anKCyBaTH 3HAYCHHS (PI3MYHMX BEJIMYHH Y CTaHIAPTH30BAHOMY BHTIJISIII TOIIIO;

N) VMIHHA [HmMepnpemyeamu pe3yibmamu eKcnepumeHmy, OINUCYBaTH CIIOCTEpeXyBaHI SBHILNA I
IPOIIECH, 3aCTOCOBYIOUM (Di3UYHY TEPMIHOJIOTIIO, MMOJaBaTH Pe3yiIbTaTH Yy BHUIVISIAI (OPMYN 1 pIBHSHB,
BCTAaHOBIIIOBaTH (PYHKIIIOHANbHI 3aleKHOCTi, OymayBatu rpadikd, pOOMTH BUCHOBKH NpO 3[iliCHEHE
JOCTIPKEHHS B1JIOBIAHO /10 TIOCTABJIEHOI METH.

OTxe, B pe3yibTaTi IpoBeIeHHs Ja00paTOPHUX 3aHTh CTYAECHTH TOBUHHI:

3namu:

—  METOJIY eMIipUYHOTO Mi3HaHHS 00’ €KTUBHOI A1HICHOCTI,

—  CYTHICTb 1 METOJIU peaizallli eKCIIEpUMEHTY;

—  (bi3uyHi BenmuuMHM, iX KIacU(iKaIlio; OMUHUI (i3UYHUX BEIHUMH, X KIacuQiKallio;

—  OCHOBHI METOJIM BUMIPIOBAaHb y (PI3HULLL;

—  XapakTep 3MiHM TOXMOOK BUMIPIOBAHb 1 METOJIU 1X OLIIHOK;

—  OCHOBHI ITpaBHJIa BUKOHAHHS MAaTEMAaTHYHUX OTIEPAIliif 3 HAOIMKEHUMH YHCIIaAMU;

—  OCHOBHI ITpaBMJjIa rpa)iYHOrO MOJAHHS PE3YJIbTATIB €KCIIEPUMEHTY;

—  BHMMOTH JIO IUTaHb OXOPOHU Tpalll 1 TEXHIKK Oe3NeKH Mij 4yac poOboTH y (i3MuHuX JadopaTopiax
BUIIIOTO HaBYAJILHOTO 3aKJIa/ly Ta IKUIbHOMY (Di3MuHOMY KaOiHeTi,

—  OCBITHI 1 BUXOBHI 3aBJIaHHS JJaOOPAaTOpPHUX POOIT 1 (PI3UYHUX MPAKTUKYMIB y 3arajJbHOOCBITHIN
IIKOJII;

Bmimu:

— TPOBECTU OIIHKM 1 peasli3yBaTH ONTHMajbHI YMOBHM INPOBEACHHS (PI3UUHOTO EKCIIEPHUMEHTY,
BHUKOHAaHHS J1abopaTOopHOi po0oTH;

—  3a0€3MeYuTH eKCIIEPUMEHTAIbHUN XapaKTep WKIIBHOTO Kypcy (i3UKH;

—  TPOBECTHU aHAJIi3 BUKOHAHHS 1aOOPaTOpHOi pOOOTH, HANMCATH BUCHOBKH PO i1 pe3ynbTaTu;

— BHUKOHATH OLIHKM MOXUOOK pe3ylbTaTiB EeKCIHEpPUMEHTY; TpadiuHO TIOAATH pPEe3yJbTaTH
€KCIIEPUMEHTY, CKJIACTH 3BIT PO BUKOHAHY J1ab0paTopHy poOoTYy;

—  JIaTH XapaKTepUCTHKY Cy4acHOro (hi3MUHOro oOJajHaHHs, (I3UYHUX MPUIIALIB; KOPUCTYBATUCS
JTIOBIJIKOBOIO JIITEPATypOIO;

— 3a0e3neuyyBaTH BUKOHAHHS 3aB/IaHb JJAOOPAaTOPHUX POOIT 1 Pi3MUHUX NPAKTUKYMIB Y IIKOJII.
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3. [IporpamMa HaBYaJILHOI AUCHMILIIHU

3microBuii MmoayJasb I. KinemaTuka Ta nuHaMika MaTepiajJibHOI TOUKH

Beryn: ®dizuka sik Hayka npo Haiinpoctimi ¢gopmu pyxy martepii. EMnipuuni metoau. Marepis i
pyX, mpoctip i yac. MarepianbHa €nHICTh CcBiTY. [Ipenmer i meronu isuku. 3MiCT i CTpyKTypa (Pi3uKH.
3B’s130K ()I3MKM 3 IHIIMMHU HayKaMH Ta ii posib y Mi3HAHHI HABKOJMIIHBOTO cBity. IIpeamer i 3aBmaHHs
KJJACUYHOI MeXaHiKW. IcTopuyHui orisa po3BUTKY MexaHikd. (Di3MyHI BEIMUYMHM Ta iX BHUMIPIOBAHHS.
Cucrema oguHuIb. Po3MipHICTD (DiI3MYHHUX BETUYHH.

Tema 1. KinemaTuka martepiajibHoi TOUKH. 3a1a4i KiHeMaTuky. Kimacu4Hi ysBISHHS TPO MPOCTIP 1
yac. Cucrtema Bimiiky. ETanonu noexunm 1 yacy. MarepianbHa Touka. Knacudikaiis MeXaHIYHHX PyXiB
MmarepianbHOI TOYKHM. BigHOCHICTH pyxiB. Pamiyc-BeKTOp, BEKTOpU MEPEeMIIeHHs, IIBUAKOCTI U
npuckopeHHs. Kinematuuni piBHsHHA. [IpuHnmm He3anexxHocTi pyxiB. JlogaBaHHS MIBHAKOCTEH 1
OpUCKOpeHb. MeToan BHMIPIOBaHHS  MIBHAKOCTEW y  OlojoriuyHmx  cucremax. IIpucKopeHHS.
PiBHOnpucKopenuii npsmMoniHiitHuiA pyx. ['padiku 3aneKHOCTI KiIHEeMAaTHYHUX BEIWYUH BiJ yacy. Brus
MIPUCKOPEHHS Ha UB1 opraHi3Mu. Pyx Touku mo koxry. KyroBa mBuakicTs i mpuckopeHHs. JIiHilHI 1 KyTOBi
BEJIMYMHH, iX 3B’s130K. PIBHAHHS pIBHOMIPHOTO 1 HEPIBHOMIPHOTO PyXiB TOUYKH 10 Koiy. KonmuBaneHuil pyx.
["apmoniuHi konvBaHHA. KiHEMaTH4HI XapaKTepUCTUKU KOJUBAJIBLHUX PYXiB MaTepiajbHOI TOYKH. 3B’SI30K
KOJIMBAJILHOTO 1 00epTanbHOro pyxiB. BektopHi niarpamu. {omaBanus konuBanb. butts. @irypu Jliccaxy.

Tema 2. /lunamika marepiajbHoi ToukHu. 3aBmanHs nuHamiku. [lepmmii 3akon HeroToHa, Horo
Hacaiaku. [HepiiitHi cuctemu BiTiky. Mexaniuna cuna. Cunu B npupofi. JApyruii 3akon nuHamiku. Maca
Ta ii BUMiprOBaHHS. AJIMTHBHICTH 1 3aKOH 30epekeHHs Macu. Tperiii 3akoH auHamiku. [IposiB 3aKoHIB
Herorona B xwuBiil mpupoxi. IMmynsc. 3akon 30epexeHHs iMIyabcy. Pyx Tina 3i 3MiHHOIO Macoro. PiBHSIHHS
Mermepcrkoro i LionkoBcbkoro. Peaktusuuii pyx. IleperBopenns ["amines. Mexi 3acTocyBaHHS MeXaHIKU
Herorona. 3naueHHs cuil TepTs y IPUPOI 1 TEXHIIT.

Tema 3. PoOora i eneprisi. MOMEHT IMIyJIbCYy MaTepiabHOI TOYKHM, MOMEHT CHJIM, MOMEHT iHEpIIii.
3aKoH 30epeXeHHsI MOMEHTY IMITYJIbCY MaTepiabHOI TOukH. PoboTa, noTyXHICcTh, eHepris. [loTeHuianbHi Ta He
NOTEHINIANbHI CHM. 3B’SI30K CHIJIM 3 TOTEHIIAJIbHOIO EeHepriero. 30epekeHHs IMMOBHOI eHeprii marepiaabHOL
TOYKH B TIOJIi IOTEHIIAIbHIX CUJI. 3aCTOCYBAaHHS 3aKOHIB 30€peKeHHS J0 MPYKHOTO 1 HENPY>KHOTO YAapiB.

Koedimient KOPHCHOT nii mpoctux MexanisMmiB. [IposiBu 3aKOHY 30epeKEeHHS IMITYJIbCy B TPHUPO/II
(peaKTI/IBHI/II/I PYX 1 KUBI OpraHi3mMu; poJib PEaKTHBHOIO PyXY Ui HepeMlH.[eHH}I AKHUBUX opraH13MlB) MexaHniuHa
p060Ta 1 MOTYXHICTh JIIOJICBKOTO opraHlsMy (po60Ta cepus; €proMeTpist; MexaHiuHi BJIACTMBOCTI TKaHWUH
OpTraHi3My JIFOJAMHH; KOS]iliEHT KOPUCHOI i1 M’ S31B; €HEprisl )KMBUX OPraHi3MiB).

3micTroBuii moay.sb II. Mexanika TBepaoro tisia. Cuiim y npuponi

Tema 4. /Innamika cucreMu mMarepianibHMX TO4oK. CucTteMu MaTepiaJbHUX TOYOK. 3OBHIIIHI U
BHYTpIIIHI ciIM. 3aMKHYyTa cuctema. Pyx cucremu marepianbHux Todok. Llentp mac. Koopaunatu neHTpy
Mmac. Pyx nenTpy mac. 3akoH 30epexeHHs IMIYJIbCy 1 HOro HaciKu.

Tema 5. Mexanika TBepaoro Tina. TBepiae TUIO SK cUcTeMa MarepialbHUX TOYOK. AOCOIIOTHO
TBEpJE TUIO, MOCTYHNAJbHUI 1 oOepTanbHUN pyX aOCOIIOTHO TBepAaoro Tija. IIOHATTS mpo MUTTEBI oOci
oOepranHs. CTyneHi BUIBHOCTI 1 3B’s13kH. OOepTaHHs HAaBKOJIO HEPYXOMOI OCi, MOMEHT CHJIU B1THOCHO OCI.
MowmeHT iHepIii 1 MOMEHT IMIyJbCy TBepAOro Tija. OCHOBHE PIBHSHHS JHMHAMIKM OOEpPTalbHOTIO PyXY.
[Tapa cuin, moment mapu. Teopema Illteilinepa. PiBHsHHA MomeHTiB. KiHeTnuHna eHepris Tina, IO
obepTaeThes. 3aKOH 30€pEKEHHS] MOMEHTY IMITYJIBCY TBEPJOTO TijIa 1 Horo Hachiaku. OO0epTaHHs TBEPAOTO
TiJ1a HABKOJIO HEPYXOMOi TOUKH.

BinbHi oci ob6epranns. ['ipockorn. YMoBH piBHOBaru TBepaoro tina. Buau pisHoBaru. LleHTp Baru.

Tema 6. Cusin y npupoai. Cunmu tepts. B’szke Tepts. Pyx Tin y B’sizkomy cepenosuii. @opmyna
Crokca. Cyxe tepts. TepTs criokoro, KOB3aHHs 1 KOUEHHS. 3HAYSHHSI CHJI TEPTS Y IPUPOJII 1 TEXHILII.

I[Tpy>kHi BracTUBOCTI TBepAMX TiL. Bumn npyxaux nedopmarii. 3akoH I'yka. Momyib npyHOCTI, KOe]iLieHT
[Tyaccona. [TpykHICTb 1 TJTaCTHYHICTb, MEKa MPYXHOCTI. EHepris 1 rycTrHa eHeprii npykHoi edopmartii.

Tema 7. BeecBiTHe TstkinHA. Pyx mnaner. 3akonn Kerutepa. 3akoH BcecBITHROTO TsDKiHHSA. ['paBiTariiina
crasa 1 ii BUMiproBaHHs. Bakka Ta iHepTHa MacH, X €KBIBaJIEHTHICTb.

3micTroBuii Mmoay.b I11. MexaHika nNpy>KHUX cepeaoBHIY

Tema 8. Mexanika pinun i rasiB. 3amaui rigpoaepomexaniku. Tuck y pimmHax 1 raszax. 3akoH
[Tackans. 3akoH Apximena. YMoBa IutaBaHHs Til. [neanpHa piguHa. CTamioHapHUNA pyX piauHH. PiBHSHHS
Hepo3puBHOCTI. PiBHsHHSA bepnymm. ®@opmyna Topivemm. Peakuis piavuu, mo BuTiKae. Pyx B’s3Ko0i
pinuau. @opmyna Ilyaseitns. JlaminapHa 1 TypOynenTHa tedii. Yucno PeiiHonbca.

Pyx y piaunax i razax: cuiu J000BOr0 OMOpY, MiAMOMHA CHUJia KpHiIa JIiTaka.

Tema 9. Pyx B HeiHepuiagabHux cucremax Bimmiky. HeineprianeHi cuctemu Bimiiky. Cuia
Kopiomica. [Iposs cun iHepuii Ha 3emii. Mastauk dyko.
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Tema 10. Mexanika cneuniajgbHoi Teopii BignocHocti (CTB). OOMexeHHs KIaCHYHOI MEXaHIKH
Heiorona. Iloctynaru Elinmeiina. Cucrema Biutiky B CTB. BignocHicts oxnouacHocTi. [lepeTBopeHHS
Jlopenua. BinHOCHICTh NOBXHH Ta IHTEpBaliB yacy. €IHICTh MpocTOpy 1 yacy. PensaTuBicTChbKUI 3aKOH
JIOTaBaHHsS IIBUIKOCTEH. PensTUBICTCHKUN IMITyNIbC 1 Apyruid 3akoH HerotoHna. B3aemo3B’s30k macu i
eneprii. 3akon 30epexxenns B CTB.

Tema 11. KosuBanusi i xBuii. Pyx mig giero mpyXHUX 1 KBa3iMpPYyKHHX CWI. PIBHSHHS pyXy
HaWIIPOCTIINX MEXAHIYHUX KOJMBAJIBHUX CHCTEM 0€3 TepTs: MPYKUHHUH, MaTeMaTH4YHHH, (Pi3uyHui i1
KpyTHIbHUIN MasTHUKY. [lepion 1 BinacHa yacToTa KoiMBaHb. EHEprist KOJIMBaIBHOTO Tija.

PiBHSIHHSA pyXy KOJMBAJIBHUX CHUCTEM IPH HASBHOCTI omopy. 3aryxaroui kKojuBaHHs. KoedirieHT
3aTyXaHHs, JOTapu(PpMiIYHUI JeKpEeMEHT, JOOPOTHICTb, iX 3B’ 430K 3 MapaMeTpaMH CUCTEMHU.

Bumymeni xonmuaHHs. [udepeHiianbHe piBHSAHHS BUMYIICHHUX KOJIMBaHb, MOTO PO3B’S3YBaHHSI.
Pezonanc. [ToHATTS Mpo JiHIMHI 1 HENMIHINHI KOJMBAJIbHI CUCTEMH.

[ToHATTS TPO KOJMMBAHHA y 3B’S3aHUX CHUCTEMax, MOIIUPEHHS KOJMBAaHb B OJHOPIAHOMY HPYKHOMY
cepenoBuii. ITo3moBxkHI 1 monepeuni xBwii. Pa3oBa MBUIAKICTh. PiBHSHHS ODKYYOi IUIOCKOI XBHIIL.
3MileHHs, BUKICTH 1 BITHOCHA fedopmaris y O1Kydild XBHIIL.

Iarepdepenuis xBuib. CTosui XBUIIi. 3MiIIEHHS, IIBUAKICTD 1 BiTHOCHA Ae(opMaltist y CTOSHiNi XBHIII.

Tema 12. Akycruka. Ilpupona 3Byky. [Ixepena 1 mpuiimadi 3ByKy. OO’€KTHBHI 1 CyO’€KTHBHI
xapakTepucTuku 3ByKy. llIBunkicte 3Byky. Edexr [omnepa B akyctumi. YibTpa3Byk Ta HOro
3actocyBaHHs. KonuBalibHI Mpoliecu B )KUBUX OpraHi3Max. 3ByKH B 3KUBiH npupoi. Pi3udHi OCHOBU CIIYXY.
3aryxaHHs 3BYKOBOi XBWJII B opraHax ciyxy. [lonsrrs mpo iHdpa3Byk. . [Hppa3Byku 1 ynbpTpa3Bykd B
npupozi. B BiOpamii Ha >kuBi opradizmMu. Exonoridai mpo6ieMu akyCTHKH.

4. CTpyKTypa HaBYaJ/IbHOI AU CIHUILIIHU

Kinexicte rogua
Ha3Bu 3MicTOBHX MOJYJIIB 1 TEM AcHHa opua -
y TOMY YHCIIi
yeporo | JIk. | Ip. | JIa6.p. | Iaa. | Cam.p.
1 2 3 4 5 6 7
Imicmosuil modyas I. KinemaTuka Ta 1MHAMIKA MATepPiaJIbHOI TOYKH
Berym: ®@i3uka sk Hayka mpo HainpocTim GopMu pyxy
matepii. EMnipuyni Mmetoam 4 2 E 2
Tema 1. KinemaTnka MaTepiaabHOI TOUKH. 4 2 gz 2
Tema 2. JIlunamika MaTepiaabHOT TOUKH. 6 2 2 g % 2
Tema 3. PoGora i eHeprisl. 6 2 2 5 E 2
Konoksiym No 1 4 P 4
Konmponvna poboma Ne 1 4 4
Pazom 3a 3micmoeuii mooyas I 28 6 6 16
3micToBuii MmoayJb I1. Mexanika TBepaoro tija. Cuiim y npuposui
Tema 4. J/Ilunamika cucTeMH MaTepiaJibHUX TOUOK. 6 2 2 = 2
Tema 5. Mexanika TBepI0TO Tija. 6 2 2 z 2
Tema 6. Cyuin y npuposi. 6 2 2 §§ 2
Tema 7. BeecBITHE TAXKIHHSL. 2 £k 2
Konoxeiym Ne 2 4 .g ) 4
Koumponvna poboma Ne 2 4 « 4
Pazom 3a 3micmosuit mooyas I1 28 6 6 16
3micToBuii Moy I11. MexaHika npysKHUX cepegoBHIIL
Tema 8. MexaHnika piivH i ra3is. 6 2 2 2
Tema 9. Pyx B HeiHepIiaIbHUX CHCTEMaX BIIJIIKY. 2 E 2
Tema 10. Mexanika crieniaiabHoi Teopii BiiHocHOCTI (CTB). 4 2 5z 2
Tewma 11. KonuBanHus 1 XBUJI. 6 2 2 ?% 2
Tema 12. AkycTHKa. 2 5 B 2
Konoksiym Ne 3 4 = 4
Koumponvna poboma Ne 3 4 4
Pazom 3a 3micmosuit mooyaw I11 28 6 4 18
InuBinyanbHe 3aBIaHHs 18 10 8
Beboro roqun | 120 18 | 16 18 10 58
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5. TeMu npaKTUYHHX 3aAHATH

Ne Haspa TeMu Kiapicrn
3/1 TOAUH

1 | Kinemaruka maTepiajibHOI TOUYKH 2

2 | Jlunamika MaTepiaabHOI TOUKH 2

3 | Pobora i eHepris 2

4 | Jlunamika cuCTEMH MaTepialbHUX TOUYOK. 2

5 | MexaHika TBEpJIOro Tija. 2

6 | Cuu y npuponi. 4

7 | Mexanika piiuH i ra3is 2

8 | Pyx B HeiHepIiaIbHUX CUCTEMAaX BIIUTIKY

6. TeMH J1aGOPATOPHUX 3aAHATH

Ne KinbkicTh

i Ha3pa Temu —
Mexanika

1 | BuBuenHs HoHiyciB. Bu3Ha4eHHs TOBIIMHU APOTY, INIACTHHKH i pajiiyca KPUBH3HH JIH3H. .

2 | TouHe 3BaxyBaHHS (BUMIpIOBaHHS MacH). S

3 | BusHaueHHs MBUIKOCTI MOJIBOTY KYJIi 3 JOIOMOIOO 0aTiCTUYHOIO MasiTHUKA. %
4 | BuBueHHs 3aKOHIB KiIHEMaTHKH i AMHAMIKH ITOCTYNIAIBHOTO PyXy Ha MamKHi ATByna. n

5 | BuBueHHs Npy>KHOTO 1 HEMPY>KHOT'O YAapiB IBOX KYJIb. =

6 | BusHaueHHs MOMEHTY iHEpIIii MaxOBOT0 KoJieca i CHIIU TEPTs B OMOPi. 3

7 | BuUBYEHHS 3¢MHOTO TIOJIS TSDKIHHSI METOZIOM 00OPOTHOTO MAsITHHKA. §

8 | BuBueHHs ripockorna. 3

9 | IlepeBipka OCHOBHOT'O 3aKOHY JMHAMIKH AJis1 00EPTOBOTO PYXY. =
10 | BusHaueHHs MIBUIKOCTI 3BYKY METOJIOM 3CYBY (ha3. E
11 | JocmimkeHHs 3aTyXal0quX KOJIHBaHb. )
12 | BusHayeHHs MOMEHTY iHEepIii TiJ1 METOAOM KPYTWJIbHUX KOJUBAHb. ‘é(
13 | BuBueHH 3aKOHIB BIILHOIO IaIiHHS. c;
14 | JocaiukeHHs pyxy B A3KOi PiIUHH. i

7. CamocTiiiHa po60oTa

Ne Haspa TemMu Kiap ity
3/1 TOAUH
1 | Beryn: @i3uka sk Hayka po HalnpocTimi popmu pyxy marepii. Emmipuuni MmeToau 2

2 | Tema 1. KinemaTnka MarepiaJibHOi TOUKH. 2

3 | Tema 2. /lunamika MaTepiabHOT TOUKH. 2

4 | Tema 3. Poborta i eHeprisi. 2

5 | Konoxeiym Ne 1 4

6 | Koumponvna poboma Ne 1 4
7 | Tema 4. JIlunamika CHCTEMH MaTepiaJIbHUX TOYOK. 2

8 | Tema 5. MexaHika TBEpJIOTO TiJja. 2

9 | Tema 6. Cunu y npupoi. 2
10 | Tema 7. BcecBITHE TSDKIHHS. 2
11 | Konoksiym Ne 2 4
12 | Koumponvna po6oma Ne 2 4
13 | Tema 8. MexaHika piiuH i rasis. 2
14 | Tema 9. Pyx B HeiHepIiaJbHUX CUCTEMAaX BIJJIIKY. 2
15 | Tema 10. Mexanika cnemniaiabHoi Teopii BigHocHocTi (CTB). 2
16 | Tema 11. KonmBaHHS 1 XBWII. 2
17 | Tema 12. AkycTuxa. 2
18 | Konoksiym Ne 3 4
19 | Koumponvna po6oma Ne 3 4
20 | InpuBinyanbpHE 3aBIaHHS 10+8

Beboro roqun | 10+58




8. InauBiayaibHI 3aBAaHHA

Memoouyni pexomenoayii 3 iHOUIOyanvbHuXx 3a60ans. IHAUBIMyallbHI 3aBIAHHS 3 KypCy 3arajibHOi
Gi3uKkH: MexaHika MalTh Ha METI TEPEeBIPUTH KOMIIETEHTHOCTI CTYJEHTa CaMOCTIMHO pO3B’sA3yBaTH
pi3HOMaHITHI (Qi3U4HI 331a4i, aHAIOTIYHI O THX, [0 OYJIM PO3MIIAHYTI MijJ Yac MPAKTUYHUX 3aHSATh.

[Tam’siTaiiTe, MO0 MIMPOTY MOMIISAAY Ha 3alpPOIOHOBAHY 3ajady, BMIHHs IOB’sS3yBaTH ii 3 3aKOHaMH
IOPUPOH 1 3 IHIIUMHU CYMDKHHUMU 337adamMu, TpeOa pilryde MPOTUCTABUTH MOLIYKaM «IIOTPiIOHOT (hopMyITH»
Ha OCHOBI 3/10Ta/liB, 3’ SICYBaHHIO, JUIS YOTO JIAHO TY Y 1HIIY BEJTHYUHY.

Po3B’s3yBanHs (i3MYHHX 337124, SIK IPABUIIO, MA€ TP €TAIIH:

1) amamni3 ¢isumuHOi IpobIeMu abo omuc Gi3MIHOI CUTYAIIIT,

2) MOIIYK MaTeMaTU4HOI MOJIETIi PO3B’sI3KY;

3) peaunizarii po3B’s3Ky Ta aHaIi3y OJCPKAHUX PE3Y/IbTATIB.

Ha nepriomy erarti (hakTuaHO BitOyBaeThest 0Oy10Ba (hi3MIHOI MO 33/1a4i, 1110 MoaHa B 11 yMOBI:

+ aHaJI3 YMOBH 3aJ1a4i, BA3HAYCHHS BIJIOMHX MapaMeTPiB 1 BEJIMYHMH Ta IMOITYK HEBIIOMOTO;

+  KOHKpeTu3allis (hi3udHOT MoIelTi 33/1a4i 3 IOOMOT o0 rpadiuamx (hopM (MaTFOHKH, CXeMH, TPagiKy TOIIO);

+ CKOPOYECHHH 3alic YMOBH 3a]1adi, 1110 BiATBOPIOE (hi3MUHY MOJIEIb 3a/1a4l B CHCTEMaTH30BAHOMY BHTJISIIL.

Ha npyromy, maTreMaTH4HOMY eTari, po3B’si3yBaHHs (PI3UYHUX 33734 BiAOYBA€THCS MOIIYK 3B S3KIB 1
CHIBBIIHOIIEHb MI’K BIZIOMUMH BEJIMYMHAMHU 1 HEBIJOMUM:

+ BHOYJIOBYETHCS MaTeMaTU4YHA MOJENb (Pi3WYHOI 3a7adi, pOOUTHCS 3alUC 3arajlbHUX PIBHAHB, II0
BIJIMOB11at0Th (I3UYHIN MO 3a1a4i;

+ BpaxOBYIOTHCS KOHKPETHI YMOBH (i3WYHOI CHTyallii, II0 OMHCYETHCS B 3a/1adi, 3IIHCHIOETHCS
MOIIYK I0AaTKOBHUX MapaMeTpiB (I0YaTKOB1 YMOBH, (Di3U4HI KOHCTAHTH TOIILIO);

+ TPHUBEIEHHS 3arajbHUX PIBHSIHB JO KOHKPETHUX YMOB, IIIO BiATBOPIOIOTHCS B YMOBI 3ajadi, 3aruc
CIIBBIIHOIIICHHS MK HEBIJIOMUM 1 BiIOMUMH BeIHUYMHAMU Y (POPMi YACTKOBOTO PIBHSHHS.

Ha tpetpomy etari 3iHCHIOIOTBCS TaKi ii:

+ aHamTH4HE, rpadiuHe abo YrcelbHE PO3B’A3aHHS PIBHSIHHS BIJIHOCHO HEBiJOMOTIO;

+ aHaJI3 0JICPKAHOTO PE3yJIbTATY 100 HOT0 BipOTiIHOCTI i PealbHOCTI, 3aIKC BIIOBIII;

 y3araJbHEHHS CIOCO0IB MiSJILHOCTI, SIKI BJIACTUBI JAaHOMY THMY (PI3WYHUX 3ajad, MOMIYK 1HIIMX
HUISXiB PO3B’S3KY.

I[MopsinkoBuii HOMEP CTyeHTA y IpyIi HepeniK 3aaaY, 10 BUKOHYIOTbCHA iHIlI/lBiIlyaJIbHO MeXaHiKa [4]

1. 1.14;1.64; 2.2; 2.42; 2.61 (a); 4.1

1.15; 1.63; 2.3; 2.43; 2.61 (06); 4.2

1.16; 1.62; 2.4; 2.44; 2.61 (8); 4.3 (a)

1.17; 1.61; 2.5; 2.45; 2.62; 4.4

1.18; 1.60 (a); 2.6; 2.46; 2.63; 4.3 (6)

1.19; 1.59; 2.7; 2.47; 2.64 (a); 4.4 (a)

1.20; 1.60 (6); 2.8; 2.51; 2.64 (6); 4.4 (6)

1.1; 1.60 (B); 2.9; 2.52 (a); 2.64 (B); 4.4 (B)

O O IN |0k N

1.2; 1.60 (n); 2.10; 2.52 (6); 2.65; 4.6

10. 1.3; 1.58; 2.11; 2.53; 2.66 (a); 4.7

11. 1.4; 1.57; 2.12; 2.54; 2.66 (6); 4.8

12. 1.5; 1.56; 2.13; 2.55 (a); 2.66 (B); 4.9 .

13. 1.6; 1.55 (a); 2.14; 2.55 (6); 2.67; 4.10

14, 1.7; 1.55 (6); 2.15; 2.55 (8); 2.68; 4.11

15. 1.8; 1.55 (8); 2.16; 2.56; 2.69; 4.12

16. 1.9 1.55 (r); 2.17; 2.57; 2.70; 4.13

17. 1.10; 1.55 (n); 2.18; 2.58; 2.71 (a); 4.14
18. 1.11; 1.55 (e); 2.19; 2.59 (a); 2.71 (6); 4.15
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19. 1.12; 1.54: 2.20; 2.59 (6); 2.71 (8); 4.16

20. 1.13; 1.53; 2.21; 2.59 (B); 2.72; 4.17

* 3a60aHHS BUKOHYIOMbCS 8 OKPEMOMY 30UWUMI 3 0eMATbHUM NOSACHEHHAM 00 KOJHCHOI 3a0aui.

9. MeTOoAM HAaBYaHHSA
HapuanpHi nexmii, npoBeAeHHS NMPAKTUYHUX Ta JaOOpPaTOPHHUX 3aHATh, KOHCYJbTALil, MiarHOCTHKA
3HaHb, YMiHb 1 HABUYOK, MOHITOPHHT YCIIIITHOCTI, OpraHi3alis CaMOCTIIHOT Ta i1HAMBITyalbHOT POOOTH.

10. MeTOo A1 KOHTPOJIIO
[ToTouHUiI KOHTPOJH TEOPETUYHHX 3HAHB IUISIXOM MPOBEICHHS (i3MYHUX JUKTAHTIB, CAMOCTIHHUX
poOIT, YCHOTO ONWUTYBaHHS TOINO; OIIIHIOBAaHHS PO3B’SI3YBaHHS 3a/ad Ha TMPAKTUYHOMY 3aHSTTI,
OIIIHIOBaHHS MMCHbMOBHUX MEPEBIPOYHUX POOIT; OIIHIOBAHHS MiJCYyMKOBUX KOHTPOJILHUX POOIT; EpeBipKa
MiJITOTOBKU Ta BUKOHAHHS J1a00paTOpHUX POOIT.

11. Po3nogin 6aJiB, sIKi OTpUMYIOTHh CTYAeHTH (AeHHOi ¢.H.)

JlexiitHi 3aHATTS [TpakTruHi 3aHATTS

3mMicToBUIA
MOJTYJTb
Nel

3MicTOBUIA
MOJTYJIb
Ne 2

3mMicToBUA
MO/TYJTb
Ne 3

[HnuBiTyanpH1
3aBJaHHs

JlomarHi
3aBIaHHS

JlaboparopHi poboTn

TecToBHil KOHTPOJIb
Cepenniii 6ai 3a
MPaKTUYHI 3aHATTS

Exzamen

@ HasBHICTH

Konoksiym 1
9 [Komoksiym 2
 HagBHiCTL

9" Kosoksiym 3
ol

ol

H

00]

~

o

8 Cyma

1

®| 9" Baxuct
®| 9" Baxuct

O.M. 0.M. O.M. H.B.

T
T
w
T

H.B. H.B. O.M.

o
ES

T1, T2, ... — TeMu nepenOayeHi Ha ONIAHyBaHHS.

Kpurepii oninropanns:

3a KOXXKHY TeMy Tix Jac poOOTH Ha MPaKTHIHOMY 3aHATTI CTYAEHT Mae MoxiuBicte orpumatu 0,5 6amu. IIpu mpomy
BPaxOBYETHCS pOOOTa CTYICHTIB Mifl 9ac 3aHATH LIO0 PO3B’I3yBaHHS 3a1ad.

Kpumepii oyinrosanns ionogioeti cmyoenmie Ha RPAKMUYHUI MOOYTb.

3a po3p’s3yBaHHA 3a/1ad 3 BIANOBITHOI TEMH CTYyAEHT Mae 3MOry MakcumainbHO orpumard 0,5 6amu. [Ipm mpomy

BPaXOBYIOThCS HACTYIIHI KPUTEPI:

L Houamxosuii pisenv (0,1 6ana). Binnosiak cTyaeHTa NMpH BiATBOPEHHI HAaBYAJILHOTO Martepiany ejeMeHTapHa, 3yMOBJICHA
HEYITKMMHU YSBJICHHSMHU NP0 TPEAMETH 1 SBHINQ; JSUIbHICTh CTYISHTA 3IIHCHIOETBCS MiJ| KePIBHUITBOM BHKIanada. CTyneHT ymie
PO3PI3HSATH HOHATTSI, BEJIMYMHH, SBHILA, OJMHHI BUMIPIOBAHHSI 3 JIaHOT TEMH, PO3B’sI3yBaTH 3aBJIaHHS 32 JIOTIOMOTOI0 BUKJIa[a4a JIUIIEe
Ha BIITBOPEHHSI OCHOBHUX aJITOPUTMIB, ()OPMYJT; 3IMIHCHIOBATH HAWIIPOCTILIII MAaTeMaTHYHI JIji.

1L Cepeoniti pigens (0,25 6anma). HeoOximHi MpakTHYHI HABHYKH POOOTH 3 3aCBOEHMM Marepiaqom copMoBaHi B
OCHOBHOMY piBHi. 3HaHHS HENOBHIi, I[OBEPXOBi, CTYAEGHT B LIJIOMY MpaBWJIbHO BIATBOPIOE HAaBYAJIbHUI Marepiay, aie
HEJIOCTaTHhO OCMHCIICHO; 3Ha€ OCHOBHI Teopii 1 (pakTH, BMi€ HAaBOAWTH OKPEMi BIIACHI NMPUKJIAAW HA MiATBEPPKCHHS NEBHHUX
IYMOK, alleé Ma€ MpoOJIeMH 3 aHali30M Ta (OPMYIIFOBAaHHSM BHCHOBKIB;, YaCTKOBO KOHTPOJIOE BJIACHI HaBYAJbHI Mii, 3MaTHUI
BUKOHYBAaTH 3aBJaHH: 3a 3pa3koM. CTYyJEHT po3B’s3y€e THITOBI 3aBJaHHS (32 3pa3KoM), BUSIBIISIE 3/IaTHICTh OOIPYHTOBYBATH JEsKi
JIOTi4YHI KPOKH 32 JI0TIOMOT0I0 BUKJIa1ada.

1. Jlocmamnuiti pigens (0,4 6ana). CtyaeHT no0pe omaHyBaB BHBUYCHHI MaTepiaj, 3aCTOCOBYE 3HAHHS y CTaHIAPTHUX
CUTYyaIlisIX, yMi€ TPOAHANi3yBaTH ¥ CHCTEMAaTH3yBaTH I1H(QOPMAIIIO, CAaMOCTIfHO BHKOPHUCTOBYE TpaIWIiiiHI JOKa3d i3
NpaBWIbHOIO apryMeHTanieto. CTyIeHT yMie 1aTH IPYHTOBHY Bi/IOBiZb Ha MOCTAaBJICHE 3allUTaHHsA. BilmoBins cTyJeHTa MOBHA,
JIOTiYHA; PO3YMIHHS MOB’sI3aHE 3 OAMHUYHUME 00pa3aMu, He y3arajbHeHe. Bososie nousTiiiHuM amapatoM. Jlomyckae He3HAYHI
HETOYHOCTI 4M He TpyOi (aKTW4HI NOMWIKHA. YMi€ BHMPABIATH JOMymieHi MOMMIKH. CTyJeHT CaMOCTIHHO PO3B’S3y€ THIIOBI
3aBIaHHS 3 JaHOT TeMH, OOTPYHTOBYIOUH 00paHHiA CIOCiO po3B’sA3aHHS.

IV. Bucoxuii pisens (0,5 6ai). CTyieHT Ma€e CHCTEMHI, TOBHI, ITIMOOKI, Mil{HI, y3arajbHEH] 3HAHHS PO MPEAMETH, SIBHILA, IOHATTS,

BHKOPHUCTOBYE 1X Yy CTAHJApPTHUX Ta HECTAHJAPTHHUX CUTYallsX. YMIE CaMOCTIHHO aHaJI3yBaTH Ta 3aCTOCOBYBATH OCHOBHI ITOJIOXEHHS
Teopil /uIsl BUPIIICHHS! HECTAHIAPTHHUX 3aB/laHb, POOUTH NPABHIIBHI BICHOBKHM, IpUiMaTy pimeHHs . Mae copmoBaHi MilHI NPaKTUYHI
HaBMYKH. YMi€ caMOCTIHHO aHaJli3yBaTH, OL[HIOBATH, y3araJlbHIOBaTH OINIAHOBAHWII MaTepiall, CaMOCTIHHO JOOMpaTH Ta KOPUCTYBATHCS
Jokepenamu iH(popMartii. CTyaeHT caMOCTIHHO po3B’si3ye KOMOIHOBaHI THITOBI 3aBJaHHS CTaHAAPTHUM ab0 OPUTIHAJIBHUM CHOCOOOM,
PO3B’s13y€ HeCTaHIAPTHI 3aBJIAHHS.

Ipu oyinrosanui 6i0no6idi cmyoenmom Ha meopemuine NUManHs (KOJ10Keiym) oyiniolomovCs.
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BUCBITJICHHS JIOTIYHO BINOBIJAE€ 3MICTY NHTaHb Kypcy; 3HaHHs (DaKTiB 10 BU3HAUCHUX EJIEMEHTIB Teopil Ta iX y3arajbHEHHS;
3HaHHS NPUHLMIIB 1 MOCTYNATIB; BUPAKaTH BJIACHY TOYKY 30py CTOCOBHO aHAJi3y €JIEMEHTIB KypCy Ta HAyKOBOI'O CBITOIISAY
JIIOJICTBA; BMIHHS 3aCTOCYBATH 3HaHHS B HOBIH cHUTYyauil.

3aByiaHHs, SIKE OAEPXKYE CTYACHT CKIIAJIAE JBa TECOPETUYHHX 3aIIUTaHHS.

L Iouwamrosuii pisens (1 6ai). TeopeTHUHMIA 3MICT KypCy 3aCBOEHHIA JIHIIIe (hparMeHTapHO. BinmoBime cTyaeHTa npu BiaTBOpEHHI
HAaBYAJIFHOTO MaTepiary eleMeHTapHa, 3yMOBJICHA HEUITKUMH YSBJICHHSMH IIPO TPEIMETH i SBUIA; iSUTHHICTD CTYICHTA 3iHCHIOETHCS
i KepiBHALTBOM BHKIIaga4a. CTyIeHT 3a JOTIOMOTOI0 BUKJIaJ[ada OIHCY€E TOHATTSL, SIBUIIA, IPOIIECH TOIIO ab0 IX YaCTHHHM Y 3B’S3aHOMY
BUIVLANl Oe3 TOSCHeHHA iX CYTTEBHMX O3HAK; HA3WBAE TIOHATT, SIBUINA, MPOIIECH; PO3PI3HSE IMO3HAYCHHS OKPEMHX BEJIMYMH. 30KpeMa,
3a3HaueHa KUTBKICTh OalliB CTaBUTHCS, SKIIO B POOOTI AOIMYIIEHO 6arato MOMMIOK, SIKi IOKa3yIOTh HU3bKUI PIBEHB MIITOTOBKU CTYICHTA,
HE PO3YMIHHS HIM CYTHOCTI (Di3WYHHX SIBHIII, HE 3HAHHS OCHOBHHX NIUTAHb 3arabHOi (hi3uku. TakwM 9iHOM, OIHIOETHCS BillIIOBiAB, IO
CKJIa/ia€ JIOTIYHO HE 3B’si3aHi ()parMeHTapHi BIJJOMOCTI, sIKi HE JJO3BOJISIFOTH CYJMTH PO PO3YMIHHS CYTi BIAIOBiI;, BIICYTHICTh 3HaHb
3aKOHIB, TIOCTYJIATIB 1 iX MaTEMaTUYHKUX BUPAa3iB; HEBMIHHS aHAII3yBaTH 3MICT, CKIIaJaTH TIJIaH PO3B’SI3KY.

1I. Cepeoniti pisens (2-3 6anu). TeopeTHUHUI 3MICT KypCy 3aCBOEHHM 4acTKOBO. 3HAHHs HEIOBHI, MIOBEPXOBI, CTYAEHT B
IJIOMY NPaBWJIBHO BiJTBOPIOE HaBUAJBHUHA MaTepiall, ajle HeJOCTaTHhO OCMUCIIEHO; 3Ha€ OCHOBHI Teopii 1 (hakTH, BMie HABOAWUTH
OKpeMi BJacHI NPHKJIAIM Ha MiATBEpUKEHHS IEBHUX JYyMOK, ajeé Mae MpoOJIieMH 3 aHali3oM Ta (OpPMYIIIOBaHHSIM BHCHOBKIB i
HAaBEJCHHAM JIOBEJCHB; YACTKOBO KOHTPOIIOE BIIACHI HaBYAJbHI [Iil, 3TaTHUH BUKOHYBATH 3aBIaHHS 3a 3pa3koM. CTyIeHT MOXKe 3i
CTOPOHHBOIO JOTIOMOTOI0 TIOSICHIOBAaTH CYTh IIOHATH, SBHUIN, MPOIECIB; BUMIPABITH IOMYIICHI HETOYHOCTI (BIACHI, IHIINX
CTYZICHTIB); BHSBIIAE €JIEMEHTApHI 3HAHHS OCHOBHHX ITOJIOXKEHB (3aKOHIB, TOHATH, (popMy:). 30kpeMa, 3a3HaueHa KiJbKicTh OaiiB
CTaBUThCS, AKIIO B 3aBJAHHAX JOMYIICHI CYTTEBI MOMWIKH, a00 Apyre 3aBJaHHS He BUKOHaHO. IIpy 1iboMy mepiie 3aBJaHHS Mae
OyTH BUKOHAHE TMOBHICTIO, 3 yciMa HEOOXiMHUMHU TOSICHEHHSAMHU. TakUM YHHOM, OIIIHIOETHCS BiATIOBiIb, B SIKiH JIUIIE BiITBOPEHO
OCHOBHI TIOCTYJIaTH ¥ TIPUHIINITH, Ha SKUX IPYHTYETHCS 3MICT BIATIOBieH 03 MaTeMaTWYHOTO BUBEICHHS JIMIIE (pparMeHTapHUM
OIMKCOM OKpPEeMHX eJIeMeHTIB. [lo 3a7adi 0OIpyHTOBAHO 3MICT 1 BU3HAUYEHO OCHOBHI 3aKOHH, MMOCTYJIATH, TEOPIi, 110 JIeKATh B OCHOBI
3MICTy i pO3B’s3KY.

1. Jlocmamniii_pieens (4 6anu). TeopeTuuHHii 3MICT Kypcy 3acBO€HO MoOBHicTIO. CTymeHT mo0pe OnaHyBaB BHBUECHHM
Marepiai, 3aCTOCOBYE 3HAHHS Yy CTAHIAPTHUX CHUTYAIsAX, YMi€ MPOAHANI3yBaTH i CHCTEMAaTH3yBaTd iH(GOPMAIII0, CaMOCTIHHO
BUKOPUCTOBYE TpaJMLIiHI JO0Ka3W i3 MpaBHIbHOK apryMmeHrauiero. CTyAeHT yMi€ AaTH IPYHTOBHY BIJNIOBIJb Ha INOCTaBJICHE
3anuTaHHs. BigmoBink cTyleHTa MOBHa, JIOTiYHA; PO3YMIHHS IIOB’S3aHe 3 OAMHMYHUMH oOpa3aMu, He y3arajbHeHe. Bosonie
MOHATIHHIM amapatoM. Jlomyckae He3HaYHI HETOYHOCTI YM He Tpy0i GaKkTHUHI MOMIIIKHA. YMi€ BHIPABIATH JOITYIICHI TTOMFIIKH.
CryzeHT BUIBHO BOJIOJIi€ BUBUCHUM MAaTEpiaJIoM y CTAHAAPTHHX CHUTYaIisX, HABOIUTh NPHUKIAJH HOTO MPAKTUIHOTO 3aCTOCYBAaHHS
Ta apryMEHTH Ha IJTBEP/KCHHSA BIACHUX MYMOK. 30KpeMa, 3a3HaueHa KiJbKICTb OajliB CTaBUTHCS 32 yMOBH, SKIIO MiJ dac
BUKOHAHHS 3aB/IaHb JIOMYIICHI AEsKI HEMOJIKH, SIKi 3arajoM HE BIUIMBAIOTh HA 3aralbHHUi pe3ynbTaTr. KpiM Toro, Ko mix 4ac
BUKOHAHHS OJHOTO 3 3aBJaHb JOMYyIICHI NMOMHWJIKH, ale B TOMY BWIIQJKYy, SIKIIO 1HIII BHKOHaHI Oe3foraHHo. TakuMm dYHHOM,
OLIHIOETHCS PE3yNbTAT MISUIBHOCTI CTYJEHT, KOJIM HENOBHE BITBOPEHHS BIIIOBII, NOB’s3aHe 3 BUIYILEHHSIM a00 HEPO3YMIiHHAM
OJTHOTO-ZIBOX IOJIOKEHbB, IMOCTYJIATIB, MPHUHIIHIIIB | HCBMIHHSIM BH3HAYMTH iX 3a JOBIIHMKaMH, mociOHukamu. J[omyiieHHs OqHi€el
TIOMHJIKH [IPH PO3B’A3yBaHHI 3371a4i, BAKOPUCTAHHS HEOOIPYHTOBAHOT'O MIPUHOMY YH CIIOCO0Y.

IV. Bucokuii pigens (5 6arniB). TeopeTHaHu# 3MiCT Kypcy 3acBOEHO TOBHICTIO. CTYJIEHT Mae CHCTEMHi, TOBHI, TIIHOOKI, MIillHi,
y3arajibHEHI 3HAHHS PO TPEMETH, SIBUIIIA, OHSATTS, TEOPii, IXHi CYTTEBI O3HAKH Ta 3B’S130K OCTAHHIX 3 IHIIIMMHU TIOHATTAMH B 00CsI31 Ta
B M&Xax BUMOI HAaBYaJILHOI IIPOrpaMHy, YCBIIOMJIEHO BUKOPHCTOBYE iX Y CTAHIAPTHUX Ta HECTAHAAPTHHUX CUTYaLlisIX. YMI€ caMOCTIHHO
aHaJ3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI ITOJIO>KEHHS TEOPil JUIsl BUPIIICHHS HECTAaHIAPTHUX 3aBIaHb, POOMTH INPaBWIIbHI BHCHOBKH,
npuiiMaty  pimeHHs. CTyZIeHT BUIPHO BOJIOJI€ BHBYEHHM IIPOTPaMOBHM MaTepialioM, YMIJIO TIOCIYrOBYETHCS HAayKOBOIO
TEPMiHOJIOTI€I0, BMI€ OTIPAIlbOBYBATH HAYKOBY iH(POPMAIIFO; BMi€ CAMOCTIHO ITOCTABUTU METY JOCHTIIPKSHHSI, 3HAXOIUTH HOBI (DaKTH,
SBUIIA, i/1el, CAMOCTIHHO BHKOPHCTOBYBATH iX BIIIOBIAHO IO ITOCTAaBIEHOI METH, BKa3ye NUIAXM I peamizalii; poOHTh aHATi3 Ta
BUCHOBKH. 30KpeMa, 3a3Ha4eHa KUTBKICTh OalliB CTaBUTHCA 32 YMOBH BUKOHAHHS BCIX 3aBIaHb. BiNMOBIiIs HA TEOpETHYHE 3aBIAHHS
TIOBHHHA OyTH TIOBHOO, HEOOXITHO YiTKO CPopMyITIOBaTH (i3MIHE MOHATTS BiIIOBIIHO 0 OPI€HTOBHUX IUIAHIB, HABECTH MPUKIA/IH,
110 HOTO MiATBEPIKYIOTh, AaTH YiTKE (GOpMyITFOBAHHS (Hi3HIHOT BEJIMUMHH, 3aKOHY UM 3aJICKHOCTI, [I¢ 1€ TIOHSATTS] BUKOPHCTOBYETHCS B
OliHII 00’ekTy BuUBYeHHs. OTXKe, CTYISHT: BHSBISIE IpaBWIbHE PO3YMIHHS 3MICTYy pO3IJIAAYyBaHUX EJIEMEHTIB Teopil i
3aKOHOMIPHOCTEH, Jla€ TOYHE BHM3HAUCHHS 1 TIyMadeHHS OCHOBHMX MOHSTh, 3aKOHIB 1 TEOpii, a TAKOX NpaBWIIbHE BHU3HAYCHHS
MaTeMaTH4YHHX 1 (I3MYHMX BEJM4YMH, Oy/ye BIAINOBIOb 32 BJIACHUM IUIAHOM, CYNPOBO/KYE PO3MOBIAb BIACHUMH TPUKIAAMH, BMI€
3aCTOCYBaTH 3HAaHHS B HOBIM CUTyallil, IpM BUKOHAHHI IPaKTUYHUX 3aBJaHb, MOXKE BCTAHOBUTH 3B’S30K MDK MarepiajioM, MIO
BUBYAETHCS, 1 paHillle BUBYCHHM.

Kpumepii oyiniosanmns nucomoeux KonmpoapHux pooim:

L Iouamxosuil pigens (1 6ax). 3a3Ha4yeHa KiJdbKiCTh 0aliB CTABUTHCS TOi, KOJH PO3B’S3aHO MPABHIBHO He Oibiie 25 %
3aBIaHb. B iHMUX 3amadax JOMyIICHI TpyOl IMOMIIIKH, SIKi IOKAa3YIOTh, HE3aJI0BIJIbHE 3aCBOEHHS TCOPETUYHOI'O MaTepiary i He
JIAfOTh MOXJIMBOCTI TPaBHIIBHO PO3B’A3aTH 33/ady. TakoK 3a3HaueHa KUIBKICTH OaiiB CTaBUTHCS, KOJM NMPABHIBHO 3alKcaHa
KOpOTKa YMOBa 33/1a4i Ta HaBeJICHUI PUCYHOK JI0 BCiX 3aIPONOHOBAHMX Y KOHTPOJIBHINA poOOTi 3a1a4.

1. Cepeoniti pieens (2-3 6amu). 3a3HaueHa KiIbKiCTh GaliB CTABUTHCS TOJ, KOJIU TOBHICTIO 1 IPaBMIbHO po3B’s3ano 50 %
3amad. AGO y BCiX 3aBHaHHIX (32 YMOBHM MPaBWJIBHOTO 3alMCAaHHS KOPOTKOI YMOBH 3ajjadi Ta HaBEIEHHS PUCYHKY) IOIYIIEHi
MIOMMUJIKH, SIKi BIUIMBAIOTh Ha MPAaBWIBHUHN 3arajlbHUH pO3B’ 30K 3ama4i. Takoxk 3a3HaueHa KUTBKICTh OamiB CTaBUTHCS TOIi, KOJIH
CTYACHT BMi€ pO3B’S3yBaTH 3a7ad4i 1 BIpaBH Ha 1-3 KPOKK pENpPOAYKTHBHOTO XapaKTepy.

I Jocmamuiii pieens (4 6amm). 3a3HaueHa KiUTBKICTh GaiB CTABHTHCS TOII, KOJM PO3B’s3aHi BCi 3aj1adi, sKi BUHECEHI HA
KOHTPOJIbHY POOOTY, ajie B PO3B’s3KaX OKPEeMHX 3a/ad JIOMYIIEHI HEe3HAuHi OMWCKH, SIKi CYyTTEBO HE BIUIMBAIOTh HA 3arajibHUN
PO3B’SI30K, KW 332 CBOEIO CYTTIO TIOBUHEH OYTH NpaBHIBHHM. 3alPOIIOHOBAaHA KiJIbKICTh OajliB TAKOX CTABUTHCS, KOJIM TTOBHICTIO i1 3
XOPOILMM ITOSICHEHHSM PO3B’si3aHO 75 % 3ajad, SKi BUHECEHI Ha KOHTPOJILHY po0oTy, a 25 % 3aBiaHHS PO3B’s3aHi HETIOBHICTIO, alle y
pemrTi 3amav BiNCYTHI HABiTHP HE3HAYHI MOMWIKH. TakoK 3a3HAYCHA KUIBKICTh OaliB CTaBUTHCS TOJMI, KOJH CTYICHT 3acCBOIB
TEOPETHYHMI MaTepiajl, MOXKe CaMOCTIHHO PO3B’s3yBaTH 3a/1a4i Ha 4 i OLIbIIE JIOTTYHUX KPOKIB PEIPOAYKTHBHOTO XapaKTepy.
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IV. Bucoxkuii pigens (5 6aiiB). 3a3HadueHa KiNbKiCTh OaTiB CTABUTHCS TOI, KON CTYACHT MPABHIIBHO PO3B’si3aB ycCi 3aaaui, sKi
BUHECEH] Ha JOMAIIHE 3aB/IaHHs, TOOTO 32 OCHOBHMMHM IUTaHHIMH Kypcy MM, siki miJyisiratoTb KOHTPOJIIO 3TiIHO JTaHOT HAaBYaJILHOT
nporpamu. JIOTi4HO 1 TOC/IIIOBHO MpE/ICTaBICHUH 3a eTarnaMy po3B’sI30K 3a/1a4 3 BIANOBIIHUM IOSICHEHHSIM, NPaBWILHO BUKOHAHI BCI
MaTeMaTH4HI epPEeTBOPEHHS B JIOTIUHIH MOCIiZOBHOCTI, IPaBHIILHO 3po0JIcHe YMceNbHE 00paxyBaHHs pe3y IbTaTiB y BUOpaHiil cucTemi
OIMHUIIE (SIK mpaBIio, B cucteMi CI). 3pobieHo mepeBipKy oaepkaHoro pe3yinbTary. HaBexeHa yoridna i IpyHTOBHA BiANoBims. Takox
3a3Ha4yeHa KUTbKICTh OalliB CTABHUTHCS TOII, KOJNM CTYIEHT BUIGHO BOJIOMIE TEOPETHYHHM MaTepiajioM (3akoHamu, (opmylamm), IIo
TIPOSIBIIETHCS Y CAMOCTIHHOMY PO3B’SI3KY 3a1a4 Ha 4 1 OiIbIIIe JIOTTYHUX KPOKIB.

Kpumepii oyinrosanns suxonanns cmyoenmamu iHOUGIOYAbHUX 3A60AHD

o Banm 3a HasBHICTH 3amad (3 IHOWBIAYyaJFHOTO 3aBIAHHS) BUCTABISIIOTECS 3a CYMOIO TIPABIJIBHO DPO3B’S3aHUX 3a7ad
(1 3amaya = 0,5 Gann);
L8 3a 3aXUCT iHIMBIIYyadbHOTO 3aBJAHHS CTYJICHT Ma€ 3MOTy MaKCHUMAaJIbHO oTpuMatu 5 OamiB. [Ipu oMy BpaxoBYIOTBCS

KpHTeEpil K NpU po3B’sI3yBaHHI 33124 Ha NPAKTHYHOMY 3aHSTTI.

BuinoMy kpurepii npu OIiHIOBaHHI iHAWBIya bHUX 3aBJaHb HACTYIIHI:

L Ilouamxosuii pisens (0,1-0,2 6an). 3a3HaueHa KiNbKICTh OaNiB CTABUTHCS TO/I, KOJIH PO3B’S3aHO MPABHIBHO HE Ginblie
25 % 3aBnanb. B iHmNKX 3a1a4ax nomymieHi Tpy0i MOMUMIIKY, SKi TOKa3yIOTh, HE3a0BUIbHE 3aCBOEHHS TEOPETHYHOTO MaTepiainy i
HE JAaf0Th MOKIIMBOCTI MPaBUIBHO PO3B’S3aTH 3ajady. Takok 3a3HaueHa KiJIbKICTh OajliB CTABUTHCS, KOJNW MPAaBUIBHO 3allMCAaHA
KOPOTKa yMOBA 33/1a4i Ta HaBEJCHUI PUCYHOK JI0 BCiX 3allPONIOHOBAHUX y 1HIUBIAyabHIX 3aBIAHHSX.

I Cepeduniii pisens (0,3 6anm). 3a3HaueHa KUTBKICTb OasliB CTABUTHCS TOJI, KOJIM MOBHICTIO 1 TIpaBIIBHO po3B’s3ano 50 % 3amad,
AKi BHHECEHI Ha IHOWBiIyaibHE 3aBOaHHA. AOO y BCIX 3aBOAHHSX JOIYIICHI ITOMIUIKH, SIKi BIUTMBAIOTH HA TIPABHIIBHUMA 3arajibHUI
Po3B’s130K 3amadi. Takoxk 3a3HaYeHa KUIBKICTH OalliB CTABUTHCA TOJI, KOJIM CTYISHT BMi€ pO3B’s3yBAaTH 3a/adi i BIpaBH Ha 1-3 Kpoku
PENpPOIYKTHBHOTO XapaKTepy.

1. Jlocmamniii pieens (0,4 6ann). 3a3HadeHa KiTbKiCTh OalliB CTABUTBCS TOI, KOJM PO3B’si3aHi BCi 3a/adi, sIKi BUHECEH] Ha
IHUBIyabHE 3aBJaHHA. 3aIPOIIOHOBAHA KUIBKICTh 0ajliB TAKOXK CTABHUTHLCS, KOJIU MOBHICTIO 1 3 XOPOIIUM TOSICHEHHSM PO3B’SI3aHO
75 % 3anay, sKi BUHECEH]I Ha 1HAMBITyallbHE 3aBIaHHs, a 25 % 3aBJaHHs PO3B’s3aH] HEMOBHICTIO, aJie y PEeIlTi 3a/1a4 BiICYTHI HABITh
HE3HAYHI MOMMIKHM. TakoX 3a3HaueHa KUIBKICTh OalliB CTABUTHCS TOMi, KOJM CTYJCHT 3aCBOIB TCOPCTHUUHHI MaTepial, MOXe
CaMOCTIIHO PO3B’sI3yBaTH 3a/1a4i Ha 4 ¥ OLIbIIIE JOTIYHNUX KPOKIB PEIPOIYKTHBHOIO XapaKTepy.

IV. Bucoxuii pisens (0,5 6aniB). 3a3HaueHa KilbKiCTh OaliB CTABUTHCS TOJMI, KOJH CTYJIEHT MPaBHIBHO PO3B’si3aB ycCi
3amadi, sSKi BHHECEHI Ha iHOWBiAyampHe 3aBHaHHS. JIOTiYHO 1 MOCHIMOBHO TMPENCTABICHUH 3a eTalmaMd pPO3B’S30K 3amad 3
BINOBITHUM MOSCHCHHAM, IPAaBIIBHO BHKOHAHI BCI MaTeMAaTHYHI IEPETBOPCHHS B JIOTIYHIH MOCTITOBHOCTi, MPaBHIHHO
3po0JieHe gucenbHe 00paxyBaHHS pPe3yibTaTiB y BHOpaHill cucTemi onuHHUND (K mpasmiio, B cucteMi CI). 3pobieHo mepeBipky
ollepXKaHOTO pe3ynbTaTy. HaBeneHa JoridyHa i TpyHTOBHA BiAMmoBims. Takoxk 3a3HaueHa KUNBKICTH OaliB CTaBUTHCS TOIi, KOIHU
CTYACHT BUIBHO BOJIOJiE€ TCOPETHYHUM MatepiaioM (3akoHamu, (HOopMyJaMHu), IO TPOSBISETHCA Y CAMOCTIHHOMY PO3B’SI3KY
3aja4 Ha 4 i OiybliIe JIOTIYHUX KPOKIB.

Jlabopamopruit modynb OIIHIOETHCSI MaKcUMaIbHO B 18 Oanis (3 6ana * 6 1ab.po6.)

JIOMYCK | BHKOH | 3BIT | 3aXUCT | X 3a OJHY JLp. KinbkicTb 1.p. Y 3a BCI JL.p.

0,5 0,5 1 1 3,0 6 18

3a KoxkHY JabopaTopHy poOOTy cTyAeHT oTpumye 3,0 6ai mix 9ac poOOTH Ha 3aHATTIX.

IIpu omiHIOBaHHI Oonycky BpPaXOBYEThCS PO3YMIHHSA MOCITIJOBHOCTI BHKOHAaHHS ITa0OpaTOpHOiI pOOOTH, IiArOTOBKA
OIaHKy-3BiTy Ta BMiHHS HOSICHUTH 3aKOHH 1 3aKOHOMIPHOCTI, 10 TiepeadadaeThCs JOCIIIUTH B TaOOpaTOPHIi poOOTi.

IIpu omiHIOBaHHI ogopmienus pezyrbmamis aabopamopHux pobim (3BiTH,; MakcuMyM 1 0ai) BpaxOBYEThCS OXaWHICTP
oopmIleHHS1, TOTPUMAaHHS 3arajibHONPUUHATHX BUMOT IO O(OPMIIEHHSI TAKOTO POJY JOKYMEHTIB, IOCTOBIPHICTh Pe3yJbTaTiB,
TOILO.

Kpumepii oyiniosanns euxonanmns nabopamopnoi pobomu

L. ITouamxosuii pigens (0,1-0,2 6amm). CTymeHT IeMOHCTPY€E BMiHHS BUKOHYBATH YaCTHHY JabopaTopHOi poOOTH i JTuiie 3
JIOTIOMOT'0I0 BHKJIaJlaya, MOPYLIYE IOCHTIJOBHICTh BUKOHAHHS pPOOOTH, BiOOpakeHy B IHCTPYKIii, He pOOMTH CaMOCTIHHO
BUCHOBKH 32 OTPHMaHHMH PE3yJIbTaTaMu.

1. Cepeouniti pigenv (0,3 6anu). CTyneHT BUKOHYE poOOTY 3a 3pa3koM (IHCTPYKIi€t0) abo 3 JOMOMOrOK BHKJIajauya,
pe3ynbpTaT poOOTH CTyIEHTa Ja€ MOXIUBICTH 3pOOMTH TPABIIIbHI BHCHOBKM a00 IX YaCTHHY, IIiJi Yac BHKOHAaHHS pPOOOTH
JIOMYIIEH] MOMMJIKH.

1. Jlocmamuiti pieens (0,4 6anu). CTyIeHT CaMOCTIHHO BUKOHY€E pOOOTY B IOBHOMY 00Cs31 3 AOTPHUMAHHSAM HEOOXiIHOT
TIOCITTOBHOCTI BUKOHAHHS aJITOPUTMIB, NMPOBEACHHS TOCIIMIB Ta BUMIPIOBaHb TOIIO. Y 3BiTi NMPaBHIBHO i aKypaTHO BHUKOHYE
3anmcH, TabJuIi, CXeMH, Tpadik, po3paxyHKH, CAMOCTIHHO pOOUTH BUCHOBOK.

IV. Bucokuii_pigens (0,5 6aniB). CTyJZeHT BMKOHYE BCi BUMOTH, IepeadadeHi Uil JOCTATHBOTO DIBHS, BUKOHYE PoOOTY 3a
CaMOCTIHHO CKJIaZCHUM IUTAHOM, POOWTH aHAN3 PEe3yNbTaTiB, PO3PAXOBYE MOXHMOKM (AKIIO moTpedye 3aBaaHHs). BinbIn BHCOKMM
piBHEM BBaXKa€ThCsl BUKOHAHHS POOOTH 32 CAMOCTIIHO CKJIaJICHUM OPHTIHAIBHIM TUITAHOM a00 YCTAaHOBKOIO, iX OOTPYHTYBaHHSI.

Kpumepii oyintosanuns 3axucmy rabopamopnoi pobomu

L. Iouamrosuii pisens (0,1-0,2 6anu). TeopeTuunuii 3MIiCT KypCy 3aCBOEHHIA Jnlile GpparMeHTapHo. Binnosiae crymeHra
IIPU BiITBOPEHH] HaBYAIBLHOT'O MaTepialy eJeMeHTapHa, 3yMOBJI€Ha HEUiTKUMH YSIBICHHSIMH PO TPEIMETH 1 SIBUIIA; TisUIbHICTD
CTyJIeHTa 3AIMCHIOETHCS i KepiBHUITBOM BUKIanaua. CTy/lEHT 3a JONOMOTOI0 BHKJIaJada ONHCYE IOHATTS, SBHUIA, MPOLECH
Tomo abo X YaCTHHU y 3B’S3aHOMY BHIJII O€3 MOSICHEHHS 1X CyTTEBHUX O3HAK; Ha3WBA€ MOHSATTS, SBUILA, IPOLIECH; PO3PI3HIE
MO3HAYCHHS OKPEMHX BEJIHUHH.

1I. Cepeowniii pigens (0,3-0,5 6amu). TeopeTnuHuit 3MicT Kypcy 3aCBOEHHUIT YaCTKOBO. 3HAHHS HETIOBHI, TIOBEPXOBIi, CTyJCHT
B LUIOMY IpPaBWJIBHO BiJTBOPIOE HAaBYaJbHWI Marepiay, aje HEAOCTaTHhO OCMMCIIEHO; 3HAa€ OCHOBHI Teopii 1 ¢akTH, ymie
HABOJUTH OKpEeMi BIIaCHI NMPUKIAIN HA MiATBEp/HKEHHS IEBHHUX TYyMOK, ajie Mae MpoOJeMH 3 aHali3oM Ta (OPMYITIOBaHHSIM
BHCHOBKIB, YaCTKOBO KOHTPOJIIOE€ BIAacHI HaBYalubHI Jii, 37aTHUI BHUKOHYBaTH 3aBIaHHS 3a 3paskoM. CTyAeHT MOXe 3i
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CTOPOHHBOIO JIOTIOMOI'OI0 TOSICHIOBATH CYTh IIOHATH, SBHIIL, IIPOLECIB; BUIIPABIATH JONYLICHI HETOYHOCTI (BNAcHI, 1HIINX
CTYJICHTIB); BUSIBIISIE €IIEMEHTApHI 3HAaHHS! OCHOBHUX IOJIOKEHb (3aKOHIB, OHATH, (opMyn).

1. Jlocmamnii piseny (0,6-0,8 6anu). TeopeTwunuid 3MicT Kypcy 3acBO€HO moBHicTiO. CTymeHT noOpe omaHyBaB
BUBUCHHMH Marepiall, 3aCTOCOBYE 3HAHHS y CTaHAAPTHUX CHUTYallisX, YMi€ IpOaHaji3yBaTH W cHCTeMaTH3yBaTH iH(opmarilo,
CaMOCTIHO BHKOPHCTOBY€E TPAAMIifHI JOKa3W i3 MPaBHIBHOIO apryMeHTamielo. CTyIeHT yMmi€ JaTH TpyHTOBHY BiANOBiIs Ha
TIOCTaBIJICHE 3alUTaHHA. BiAMOBiAb CTy/leHTa MOBHA, JIOTIYHA; PO3YMIHHS MOB’sA3aHe 3 OJAWHUYHUME 00pa3aMu, HE y3arajibHEHE.
Bonogie nousTiiiHM amaparoM. Jlomyckae He3HAYHI HETOYHOCTI Y HETpyOi (GpakTHUHI MOMHIKH. YMi€ BUIPABISTH JOMYIICHI
noMmikd. CTyIeHT BUTBHO BOJIOZi€ BUBUCHHUM MaTepialioM Y CTaHIAPTHHUX CHUTYALisX, HABOIUTH MPHUKIAAH HOTO MPAKTHIHOTO
3aCTOCYBaHHS Ta apryMEHTH Ha IIATBEPUKEHHS BIACHUX TyMOK.

IV. Bucokuii pisens (0,9-1,0 6aiiB). TeopeTuuHmit 3MicT Kypcy 3acBO€HO MOBHicTIO. CTyNEHT Ma€ CHCTEMHi, TOBHI,

HOHATTSAMHM B 00CsI31 Ta B MEXaxX BUMOT' HaBYaJIbHOI IPOTpaMy, YCBIJOMJICHO BUKOPUCTOBYE iX Y CTaHIApTHUX Ta HECTAHIAPTHUX
CUTyalisiX. YMi€ CaMOCTIHHO aHai3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI MOJIOKEHHS TEOpii U BUPIMICHHS HECTAHIApTHUX
3aBJjaHb, POOWUTH NPABHIbHI BUCHOBKH, MpHHMaru pimeHHs. CTyAEHT BiJBHO BOJIOZIE€ BMBYEHHUM IIPOTPaMOBUM MaTepiajoMm,
YMIJIO TIOCITYTOBYETHCSl HAYKOBOKO TEPMIHOJIOTIEI0, BMi€ ONPanbOBYBaTH HAayKOBY iH(OpMAIlil0; BMi€ CaMOCTIHHO MOCTaBUTH
METy IOCNi[PKeHHS, 3HAXOIUTH HOBI (pakTw, sBUIIA, imei, caMOCTiiHO BHKOPHUCTOBYBATH iX BIITIOBIAHO JO MOCTaBJICHOI METH,
BKa3ye IUIIXH ii peamizamii; poOUTs aHaIi3 Ta BUCHOBKH.

Kinyesuii pesynomam oO0dUCITIOETHCS SIK CyMapHU# Oaj 32 Bci MOy ([Ii€ CHCTeMa HAKOIIMIEHHSI OaJIiB).

IIIkana oninloBanua: HanioHaJdbHa Ta ECTS

Cyma OaiiB 32 BCi BHJIH Ouirixa ECTS OLiHKa 32 HAI[iOHAJILHOIO HIKAJIOK0
HaBYAIbHOI AiSUIBHOCTI JUTS1 eK3aMeHy, KyPCOBOTO IIPOEKTY (poOOTH), PaKTHKI JUISL 3QITKY
90 - 100 A BigMiHHO
82-89 B
74-81 C no6pe 3apaxoBaHO
64-73 D .
6063 E 3a/I0BIJIHO
35-59 EX HE3a/J0BIIbHO 3 MOXJIUBICTIO TIOBTOPHOTO HE 3aPax0BaHO 3 MOXKI/IMBICTIO TIOBTOPHOTO
CKJIaIaHHsI CKJIaIaHHS
0-34 E HE3a/I0BIJIBHO 3 060B’X3KOBI/IM‘HOBTOPHHM HE 3apaxoBaHo 3 o603’a31<03m4 MIOBTOPHUM
BHBYCHHSM JHCLUHUILIIHH BUBYCHHSAM JHCLUHUILIIHH

12. MeToau4yHe 3a6e3Ne4YeHHS
HaBuanbHO-METOIMYHNN KOMIUIEKC, HaBYQJIbHI ITOCIOHHMKH, JOBIJHUKH, TIyMadHi CIIOBHUKH,
METOIMYHI pEKOMEH 1allii 10 JJa0opaTOpHUX pooiT:
— JlabopaTopHUil MPAaKTUKYM 3 KypCy 3arajibHOi ()i3vKH: HaB4.-MeTOJ. 1mociOH. / [AHToHOBa H.I'. Ta iH.] —
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