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1. OnMc HaBYaJAbHOI AMCIUIIiHA

HaiimenyBaHHs OKa3HHKIB

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

XapaKkTepuCcTUKa HAaBYAIbHOI
JUCHUTLIIHA

neHHa ¢gopmMa HAaBYAHHS

I"asry3p 3HaHB:

01 Ocsita/llenarorika (OCBITHBO-
npodeciiiHa 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 Jexkuii
18 rox.

IIpakTu4ni, ceminapcbki

16 rom.

TwxHEBUX TOaAWH AJIA ILCHHO'I. .
JlaboparopHi 3aHATTA

dbopMu HaBUAHHS:

PiBeHb BHIIIOT OCBITH: TIEPIIHIA
ayJTUTOPHUX — 3 TOJI.

16 rox.

caMOCTiliHOT po6OTH CTyeHTa (6axanasperxuii) Camocriiina podora
—4ron. 60 roz.
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

[IpoioHoBana pobGoua mporpama CKJaaeHa Yy BIAMOBIIHOCTI O BHUMOT OCBITHBO-TIpO(deciitHOl
nporpaMu MiATOTOBKH (axiBlsg mepiioro (6akaliaBpChKOrO) piBHS BHINOI OCBITH cremianbHocTi: 014
Cepenns ocBiTa ocBiTHbO-TIpodeciitnoi mporpamu 014.15 Cepennst ocita (IIpuponHudi Haykn).

HeBin’eMHMMH KOMIIOHEHTaMH 3MICTY 3arajibHoi (i3UKH € Taki pO3JUIM: MeXaHiKa, MOJEKYJsIpHa
¢di3uKa Ta TepMOJAMHAMIKA, €JEeKTpUKA 1 MarHeTU3M, ONTHKA, KBaHTOBa (pizuka. J[ama poboua mporpama
nepeadavae OnmaHyBaHHS CTYJAEHTaMU HEpHIMM OJIOKOM Kypcy 3araibHoi (i3uku: Mexadika. Ilpu mpomy
TUTIOBUMH 3aBJAHHSMH iSTTEHOCTI €:

1. Emnipuysi goCTiKeHHS (i3HYHUX CUCTEM:

— CrnocrepexeHHs BIaCTUBOCTEN (PI3MUYHOI CUCTEMH, SIBUL] 1 IPOLIECIB Y (PI3UYHIN CHCTEMI.

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

—  ExcnepuMeHTaNbHE TOCITIIKEHHS BIACTUBOCTEH (DI3MYHOI CUCTEMU; SBUII 1 IPOLECIB Y (i3UYHIN
cucTemi.

2. TeopetnuHi mocmimkeHHs (i3UYHUX CHCTEM:

—  CTBOpeHH1 17eai30BaHoro 06’ €KTa MpH BUBYEHHI (P13MYHOI CHCTEMH.
BuBueHHs (HociipKeHHS) 1eani30BaHOro 00’ €KTa JOTTYHUMHU METOAaMH (MUCTICHUH eKCIIEPUMEHT).

3. IloegHaHHS eMITIpHYHKX 1 TEOPETHYHUX JOCIIIKEHb (PI3UIHUX CHCTEM:

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

—  Po3zpo0ka ¢izuunoro npuiaay ado yCTaHOBKH JyTs (DI3UYHHX JTOCIKEHbB 3 3a/JaHIMH TTapaMeTpaMHu.

—  CTBOpeHHs MaTeMaTHIHOI MoJieni (hI3UYHOI CHCTEMH, SBHUIIA a00 mporiecy B (Gi3UYHIN CHCTEMI.
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—  JlocmimkeHHs MaTeMaTHYHOI MoJieni (PI3UYHOI CHCTeMH, sIBUIIA a00 mporiecy y (i3udHii cucreMi
3a TIEBHUX YMOB 3ac00aMH KOMIT FOTEPHOI TE€XHIKH 3 METOI BUBYCHHS BJIACTUBOCTEH (PiI3MYHOI CHCTEMH,
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 BUPOOHHIITBI:

— 3alesneueHHs 30epeKEeHHA 1 3aXUCT MaliHa 3aBASKHM BUKOHAHHIO IIPABHJI 1 HOPM OXOPOHHM MIpalli,
TEXHIKM 0€3IEKH 1 MPOTHUIIOKEKHOTO 3aXHUCTY.

— 3abe3neyeHHs OE3MEKH 1HIUBIAYaIbHOI KUTTENISITBHOCTI.

di3uKa — HayKa, siIka BUBYA€ HAMMPOCTIII Ta B TOH k€ 4ac HAHOLIbII 3araibHi 3aKOHOMIPHOCTI SIBUIL
MIPUPOJIU, BIACTUBOCTEH 1 Oyn0BH Martepii, 3akoHH ii pyxy. [loHarTs ¢izuku Ta ii 3aKOHM JIeKaTh B OCHOBI
BCHOT'O PUPO03HaBCTBA. Di3KKa BITHOCUTHCS JJO TOYHUX HAYK Ta BUBYA€E KUIbKICHI 3aKOHOMIPHOCTI SIBUIIL.
Came 11e BpaxoBye mporpama Kypcy 3araibHoi (hi3uku.

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 HAJC)KHUN HAYKOBUH 1 METOAMYHHMI piBeHb HAaBYaHHS NPHUPOJHUYMX HAYK, (I3MKH, XiMmii,
Oilosiorii B cTapmiidi KON, BUKOHYBAaTH JOCTIIHHUIILKY pOOOTY, BMITH IMpaIfoBaTH Ha Cy4aCHOMY
o0J1aTHaHHI, OPIEHTYBATHCh B MIUTAHHIX MEHEDKMEHTY CYy4acHOTO OOJIaJHAHHS, IPWUIaliB Ta MaTepialis, B
MUTAHHIX OXOPOHHU HABKOJHUIIHHOT'O CEPEOBUINA, TIPOBOJAUTH BUXOBHY POOOTY B YUHIBCHKOMY KOJIGKTHBI.

Kypc 3aranpHoi (i3uku y mporeci miAroTOBKY BUMTEINS MPUPOJHUYUX HayK, (i3ukd, Ximii, 6iomorii
CTapuIoi MIKOJIW CHPHUSE CTAHOBJICHHIO B CTYIEHTIB ysABIEHHS mpo (i3uky sgK HayKy Ta 3a0e3nedye
dbopMyBaHHS MpeaMeTHOI Ta (PaxoBoi KOMIETCHTHOCTEH. OCOOIMBICTS BUBUCHHS (PI3UKH y TIEAarOTIIHOMY
YHIBEPCUTETI MOJISITa€ B TOMY, 1110 CTYJIEHTH MOBHHHI OBOJIOJITH CUCTEMOIO BMiHb 1 HABUYOK, 5IKi O J1aBanu
MOYJIMBICTh €(PEKTHBHO TepelaBaTH 3HAHHSA YYHSIM, BUXOBYBAaTH Yy HHMX JONHTIMBICTh, IHTEPEC /IO 3HAHB,
JIF00OB 1O BUHAXIIHWIITBA.

Crenudika miei AUCHUIUIIHK BHMarae BHBUYCHHsS Teopii (I3WYHMX SBUII Ta 3aKOHIB, BMIiHHSA
MaTeMaTUYHO IX OINHKCYBaTH Ta 3aCTOCOBYBaTH HaOyTi 3HAaHHA MpU PoO3B’si3yBaHHI 3a1ad. HeBia eMHOIO
OpPTaHIYHOIO CKJIAJIOBOIO Kypcy (i3WKH € JaboparopHuid MpakTUKyM. OCHOBHOK METOK J1ab0paTOpHUX
po0IT (pI3UYHOrO MPAKTUKYMY) € CHPHUSHHA OLIbII TIHOOKOMY 3aCBOEHHIO TEOPETUYHHX 3HaHb, iX
3aKpIIUICHHIO Ta (POPMYBAHHIO €KCIIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI.

HaBuanbHa nporpama nepeabadae HACTYMHI BUAM AISUIBHOCTI CTYACHTIB: Mi3HaBaJlbHA ISJIbHICTB:
IHTEJEeKTyallbHI PO3YMOBI [ii, CIOCTEPEKEHHS, NOCIIJ, YCBIJOMJIEHHS MpoOJeMH, BHUCYBAaHHS TINOTES3,
noOyzoBa MoJenel; 3aralbHO-HaBYallbHA [ISUIBHICTH: MOMIYK iHGopmalii, poboTa 3 jiTeparyporo Ta
IHIIMMH  JDKepeslaMu  1HgopMalii, HaBUYKM CHUIKYBaHHS B KOJIEKTUBHIM MAISUIBHOCTI; OCOOHCTICHO-
peaizyroua AisJIbHICTb: MOIIYK 1HAUBIAYAJIBHOTO 3MICTY 1 L{IJIe HaBYaHHS (i3UKH, 0OCOOMCTICHE PO3yMIHHS
(dyHIaMEeHTaJIbHUX MOHATH 1 KaTeropiil, BuOip 1HAMBIIyaJIbHOTO TEMITy HaBYaHHS, CAMOCTIHHE BU3HAYCHHS
e, 1HAWBiAyanbHUN BHOIp JONATKOBOI TEMAaTHKH, IHAWBIAYyalnbHI OOTPYHTYBaHHS TO3MUIIIi,
CaMOPETYJISAIIs, CaMOaHaIII3 1 CAMOKOHTPOJIb BJIACHOI IsUIBHOCTI.

JlocsiTHEHHST HaBUAIBHUX MLIJIEH KOXKHOrO MOIYJs 3a0e3MeuyyeThcs B MPOLECI CHUIBHOI iSUIBHOCTI
BHKJIa/1aya 1 CTY/ICHTIB, sIKa BKJIFOYA€ TaKi €JIEMEHTH:

—  cHucTeMaTH3allilo / y3arajJbHEHHS CTY/JIE€HTaMM 3HaHb 1 yMiHb, 3alIPOINIOHOBAHUX ISl CAMOCTIIHOTO
OTIPAIIOBAHHS;

—  TpOBEJEHHs BUKJIaJaueM KOHCYJbTALlill, sKi 3a0€e3MeuyloTh CTyIeHTaM MOXKJIUBICTh CBOEYACHOTO
PO3B’s13aHHS HaBYAJIbHUX MPOOJIeM, 1[0 BUHUKAIOTh Y HUX Yy Ipolieci poOOTH HaJ MOAYJIEM;

—  y3araJbHEHHsSI HaBYAJbHOTO MaTepialy MOAYNIS MiJ 4ac JeKIii, Ae po3risgaroTbcs MUTAaHHS
METO/IOJIOTIYHOTO XapaKTepy, a TAKOXX BU3HAYAIOTHCS 3aBJAHHS TMIABUIICHOI CKJIAJHOCTI, BUKOHAHHS 1
JeTaiizallis SKUX 3I1HCHIOEThCS MiJ] Yac MPaKTUYHUX 1 Ja0OpaTOpPHUX 3aHATh Ta B MPOLECI CaMOCTIHHOI
ISTIBHOCTI.

[Ticns 3akiHYeHHs POOOTH HaJ MOJYJIEM CTYAEHTH, MPOXOAATh IiJICYMKOBHII KOHTPOJb 3TiJTHO
PEUTHHTOBOI CUCTEMHU 13 3aCTOCYBAHHSAM 1IHTEIPATMBHOT METOIMKHU OLIHIOBAaHHS HABYAJIbHUX JOCSATHEHb.

KoxxHU#T 3MICTOBHIA MOJIyib, SK TPaBHIO, CYIPOBOUKYETHCS KOMILIEKCOM Pi3HOMAaHITHHX
TUAAKTHYHUX 3ac00iB HaBYaHHS, M0 3a0e3MeuyroTh, HAOYHICTh MaTepially 1 CIOPHUSIOTH JOCSATHEHHIO
KOHKPETHHX IIiJIe HaByaHHA. MoOaysi, IO BMIIIYIOTH IUIBOBY Tporpamy i, OaHk iH(opMarii Ta
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METOJMYHHUX BKa3IBOK IS ii 3aCBOEHHsI, 3MIHIOIOTh XapaKTep B3a€MOCTOCYHKIB MK BHUKIaJa4aMH 1
CTYACHTaMH.

MopynpHa TEXHOJIOTISI HaBYaHHs 3arajibHOI (DI3UKM BKJIIOYAE TPU KOMIOHEHTH, 3MICTOBHH,
Oprasi3amiiHui 1 KOHTPOJILHO-OI[IHIOBATLHUI 3 OTO CTUMYJTIOIOUOK0 (PYHKITIETO.

Bin cTyneHTiB BUMaraeTbcs MpoJEeMOHCTPYBATH 3HAHHS KOKHOI 3 3MICTOBHUX OJUHUIIL MEpel THM,
K TepeiTu 1o BUBYEHHS HacTynHoi. CHoYaTKy HaBYaHHS 30pi€HTOBAHE Ha 3aCBOEHHS TOJIOBHOTO —
0a30BUX €JIEMEHTIB 3HaHb KypCcy (i3UKH 1 HAWBAKIUBIIINX AITOPUTMIB Jil. [[pyrum eramnom € po3BUBaroye
HaBYaHHS, 110 0a3yeTbCs Ha TBOPYiM CaMOCTIHHIM AisTBHOCTI cTyneHTiB. Oprai3alifHUNA KOMITOHEHT
TEXHOJIOT1] 3aCBOEHHS 3MICTYy HaBUYaJIbHUX MOJYJIB 13 Kypcy 3arajdbHOi (QI3MKH € CYKYIHICTIO
pi3HOMaHITHUX (POPM 1 METOJIIB OpraHi3aiii OCBITHBOTO MPOIECY: JIEKIIHHNX, MPAKTHYHHX 1 Ta00paTOPHUX
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, TaK 1 cCAaMOCTilHA Ta IHAMBITyaJbHa POOOTA CTYICHTIB.

Ayoumopna poboma exaouae 6 cebe. NEKIIi, TPaKTU4YHI 3aHATTs, jJabopaTopHi pPoOOTH 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 CTYJCHTIB;

—  PO3BUTOK JIOTIYHOTO, TBOPYOTO 1 CAaMOCTIHHOTO MUCIIEHHS; HAOyTTS JOCBiLy OIIIHKH MEX
3aCTOCOBHOCTI (hi3MYHUX 3aJIC)KHOCTEH 3a PI3HUX KOHKPETHUX YMOB;

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

—  PO3BUTOK YMIiHHS CaMOCTIHHOT poOOTH Ta ii aKTHBI3aIlil;

—  HaBYaHHS METOJaM HayKOBOTO IMi3HAHHS;

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

—  PO3KPHUTTS €CTECTUYHOTO Ta JIOTIYHOTO B (Pi3UIli: AMBHOI 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 HaBUaJIbHOTO MaTepiany.

B pe3ynbTaTi npoBeeHHS NPAKTUYHUX 3aHSTh CTYIE€HTH TOBUHHI:

3namu:

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

—  METOJHY PO3B’sI3yBaHHs, (PI3MYHUX 3a7a4;

— 3arajbHy METOJAMKY pO3B’s3yBaHHA (I3MYHMX 3a7ay 13 BUKOPUCTAHHSAM aHaJITHYHOIO,
rpa¢gigyHOro, TAOJIUYHOTO, CHHTETUYHOTO 1 aHATITUKO-CHHTETUYHOTO 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’sI3yBaHH 33/1a4 3 (PI3UKU B CEPEIHIN IIKOJI;

Ymimu:

—  3[1HCHIOBATH Pi3HI cocoOU nofaHHs (i3UYHUX 3a/1a4, 30KpeMa, MaTIOHKOM, IpadikoM, CXEMOIO,
CHCTEMOIO PiBHSIHB, MOJICIIIIO, CIIOCTEPEKEHHSIM, €KCIIEPUMEHTOM, CKOPOYEHUM ITUCHbMOBHUM 3aIlHCOM;

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

—  pamioHaJbHO 3alKcaTH YMOBY 3a/1adi;

—  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 BiJIOBI/II Ha 3alUTaHHS K YaCTKOBOTO, TaK 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 MpOILIECi po3B’SI3yBaHHA 33]au Cy4acHi 3aCO0M HaBYaHHS;

—  peai30BYBATH I 1 3aBJaHHS PO3B’A3yBaHHS 3a7a4 3 (DI3UKH B 3aTrAJIBHOOCBITHIM IIKOJII.

Memoro nposedenns 1a00PAMOPHUX 3AHAMD €:

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

—  IIHUPOKE 1 MOTJIMOICHEe 3HAHOMCTBO 3 MaTepiaIbHUMHU 3acO0aMU BUMIPIOBaHb y (i3HIl;

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

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

—  (¢opMyBaHHS €KCIIEPUMEHTATOPCHKOT KOMITIETEHTHOCTI MaOyTHIX YUHUTEIIB (i3HKH;

—  3aJly4eHHS CTYJIEHTIB JI0 CaMOCTiIfHOI HaBYAIbHO-HAYKOBOI pOOOTH.

Bukonanus nmabopatopHux poOIT 3 Kypcy 3araibHoi (i3uku nepeadoadae GopMyBaHHS B CTYICHTIB
EKCIEePUMEHTATOPCHKOT KOMIETEHTHOCTI:

a) YMiHHA NAaHY8amu excnepumennt, TO0To (OpMyITFOBATH HOTO METY, BU3HAYATH €KCIIEPUMCHTAIbHUI
METOJI 1 JJaBaTH HOMY TeopeTHYHe OOIPYHTYBAaHHS, CKJIAQJaTH IUIaH JOCIiAy i BH3HAYaTH HaWKpail yMOBU
JUIs WOro MpOBENCHHS, OOMpaTH ONTHMANIbHI 3HAYEHHS BUMIPIOBAHMX BEJIMYUH Ta YMOBU CIIOCTEPEKEHb,
BPAaxXOBYIOUH HAsIBHI €KCIIEPHUMEHTAIIbHI 3aCO0H;

0) yminna niocomyeamu excnepumenm, TOOTO oOHpaTH HeoOXinHE OONaJAHAHHS W BUMIPIOBAJIbHI
npwiIaan, 30MpaTd JOCTIHI YCTAaHOBKM YU MOJENI, PAliOHAIBHO PO3TAIMIOBYBATH MPHUIAIN, JOCATAIOYH
0e3MevYHOro MPOBEACHHS JOCTiY;

B) YMIiHHS cnocmepieamu, BU3HAYATH METY W 00’€KT CIIOCTEPE)KEHHS, BCTAHOBIIOBATH XapaKTEpHI
03HaKHU nepediry Gi3MUHUX SBUIL 1 TPOIECIB, BUALIATH IXHI CYTTEBI O3HAKH;

T) YMiHHA 8uMIpiosamu Qizuyni eeauyunu, KOPUCTYIOUUCh PI3HUMHU BUMIPIOBAIBHAUMH MPHIATAMH Ta
MipHJiaMy, BU3HAYATH LIHY MOUIKH MKW IpUiaay, 3HIMATH [MOKa3H MpUIay;

T) YMiHHA 00pobnamu  pe3yibmamu eKcnepumenmy, OOUHCITIOBATH 3HAYCHHS BEJIMYHMH, 3HAXOJUTH
NOXHOKK BHUMIPIOBaHb, CKJIafaTd TaONMIll OJEp)KaHMX JAHWX, TOTYBaTHU 3BIT HPO MPOBEIEHY pOOOTY,
3anKCyBaTH 3HAYCHHS (PI3MYHMX BEJIMYHMH Y CTaHAAPTH30BAHOMY BHUIJISIII TOIIIO;

N) VMIHHA [HmMepnpemyeamu pe3yibmamu eKcnepumeHmy, OINUCYBaTH CIIOCTEpeXyBaHI SBHILNA I
IPOIIECH, 3aCTOCOBYIOUM (Di3UYHY TEPMIHOJIOTIIO, MMOJaBaTH Pe3yiIbTaTH Yy BHUIVISIAI (OPMYN 1 pIBHSHB,
BCTAaHOBIIIOBAaTH (PYHKIIIOHATBbHI 3aleKHOCTi, OymyBaTH Tpadikv, POOUTH BHUCHOBKM IMPO 3iHCHEHE
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 MAaTeMAaTUYHUX OTIepaIlii 3 HaOIMKEHUMH YHCIIaMU;

—  OCHOBHI ITpaBMJIa rpa)ivHOTO 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 Ja0OpaTOPHUX POOIT 1 (I3MUHUX 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 (hi3sMuHOro objajHaHHs, (I3MYHUX MPUIALIB; 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 JTuHaMika MaTepiajJbHOI TOUYKH

Beryn: ®@i3uka 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 Bimiky. ETanonu noexunm 1 yacy. MarepianbHa Touka. Knacudikaiiis MeXaHIYHHX PyXiB
MmarepianbHOI TOYKHM. BigHOCHICTH pyxiB. Pamiyc-BeKTOp, BEKTOpU MEPEeMIIeHHs, IIBUAKOCTI U
npuckopeHHs. Kinematwuni piBHsHHA. [IpuHnmm He3anexHocTi pyxiB. JlomaBaHHS IIBHAKOCTEH 1
OpUCKOpeHb. MeToan BHMIPIOBaHHS  MIBHAKOCTEW y  OlojoriuyHmx  cucremax. IIpucKopeHHS.
PiBHOnpucKopenuii npsmMoniHiitHuiA pyx. ['padiku 3aneKHOCTI KiIHEeMAaTHYHUX BEIWYUH BiJ yacy. Brus
MIPUCKOPEHHS Ha KUB1 opradi3zmu. Pyx Touku mo xony. KyroBa mBuakicTh 1 mpuckopeHHs. JIiHilHI 1 KyTOBI
BEJIMYMHH, iX 3B’s130K. PIBHAHHS pIBHOMIPHOTO 1 HEPIBHOMIPHOTO PyXiB TOUYKH 10 Koiy. KonmuBaneHuil pyx.
["apmoniuHi konvBaHHA. KiHeMaTH4HI XapaKTepUCTUKU KOJUBAJIBLHUX PYXiB MaTepiaibHOI TOUKH. 3B’SI30K
KOJMBAJILHOTO 1 00epTanbHOro pyXxiB. BekTopHi aiarpamu. [{lomaBanHs koiauBanb. butts. ®irypu Jliccaxy.

Tema 2. /lunamika marepiajbHoi ToukHu. 3aBmanHs nuHamiku. [lepmmii 3akon HeroToHa, Horo
Hacaiaku. [HepiiitHi cucrtemu Bimmiky. Mexaniuna cuia. Cunu B ipupoai. Jpyruit 3akoH nuHamiku. Maca
Ta ii BUMipIOBaHHS. AJUTHBHICTH 1 3aKOH 30epekeHHs Macu. Tpetiil 3akoH auHamiku. [IposiB 3akoHIB
Herorona B xwuBiil mpupoxi. IMmynsc. 3akon 30epexeHHs iMIyabcy. Pyx Tina 3i 3MiHHOIO Macoro. PiBHSIHHS
Memepcrkoro i LionkoBcbkoro. PeaktuBauiil pyx. [leperBopenns [Manines. Mexi 3acTocyBaHHsS MEXaHIKU
Herorona. 3naueHHs cuil TepTs y IPUPOI 1 TEXHIIT.

Tema 3. Pobora i eneprisi. MOMEHT IMIyJIbCYy MaTepiabHOI TOYKH, MOMEHT CHJIM, MOMEHT iHEpIii.
3aKoH 30epeXeHHsI MOMEHTY IMITYJIbCY MaTepiabHOI TOukH. PoboTa, noTyXHICcTh, eHepris. [loTeHuianbHi Ta He
NOTEHINIANbHI CHIM. 3B’SI30K CHIJIM 3 TOTEHIIAJBbHOIO EeHepriero. 30epekeHHs MOBHOI eHeprii mMarepiabHOl
TOYKH B TIOJIi IOTEHIIAIbHIX CUJI. 3aCTOCYBAaHHS 3aKOHIB 30€peKeHHS J0 MPYKHOTO 1 HENPY>KHOTO YAapiB.

Koedimient KOPHCHOT nii mpoctux MexanisMmiB. [IposiBu 3aKOHY 30epeKeHHs IMITYJIbCYy B TPHPOI
(peaKTI/IBHI/II/I PYX 1 KUBI OpraHi3mMu; poJib PEaKTHBHOIO PyXY Ui HepeMlH.IeHH}I KHMBUX OpraHISMlB) MexaHiuHa
p060Ta 1 MOTYXHICTh JIIOJICBKOTO opraHlsMy (po60Ta cepus; €proMeTpist; MexaHiuHi BJIACTMBOCTI TKaHWUH
OpraHi3My JIFOIMHH; KOS]ILiEHT KOPUCHOI il M’sI31B; €HEPrisl )KUBUX OpTraHi3MiB).

3microBuii Mmoay.b I1. Mexanika TBepaoro tiia. Cuim y npupoui

Tema 4. /Innamika cucreMu mMarepianibHMX TO4oK. CucTteMu MaTepiaJbHUX TOYOK. 3OBHIIIHI U
BHYTpIIIHI cHiIM. 3aMKHYyTa cuctema. Pyx cucremu marepianbHux To4ok. Llentp mac. Koopnunatu ueHtpy
Mmac. Pyx neHTpy mac. 3akoH 30epexeHHs IMITYJIbCY 1 HOro HaCHiIKH.

Tema 5. Mexanika TBepaoro Tina. TBepiae TUIO SK cUcTeMa MarepialbHUX TOYOK. AOCOIIOTHO
TBEpJE TUIO, MOCTYHNAIbHUN 1 oOepTanbHUN pyX aOCOMIOTHO TBepjoro Tija. IIOHATTS mpo MUTTEBI oci
oOepranHs. CTyneHi BUIbHOCTI 1 3B s13kH. OOepTaHHs HABKOJIO HEPYXOMOi OCi, MOMEHT CHJIM BIIHOCHO OCI.
MowmeHT iHepIii 1 MOMEHT IMIyJbCy TBepAOro Tija. OCHOBHE PIBHSHHS JHMHAMIKM OOEpPTalbHOTIO PyXY.
[Tapa cuin, moment mapu. Teopema Illreiinepa. PiBHAHHA MomeHTiB. KiHeTmuHa eHepris Tila, IO
obepTaeThcs. 3aKOH 30€pEeKEHHS] MOMEHTY IMITYJIBCY TBEPIOTO Tija 1 oro Hachiaku. O0epTaHHS TBEPOTO
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.

[Tpy>kHi BracTUBOCTI TBEpAMX TUL. Bumn npyxuaux nedopmariiid. 3akoH I'yka. Momyib npyXHOCTI, KoeillieHT
[Tyaccona. [TpyXHICTb 1 TJTACTUYHICTb, MEKa MPYKHOCTI. EHEpris 1 rycTHHA eHeprii Mpy>KHOI gedopMaltii.

Tema 7. BeecBiTHe TstkinHA. Pyx mnaner. 3akonn Kerutepa. 3akoH BcecBITHROTO TsDKiHHSA. ['paBiTariiina
crasa 1 il BUMiproBaHHs. Bajkka Ta iHepTHa MacH, X eKBIBAJICHTHICTb.

3microBuii Moayas III. MexaHnika npy:KHUX cepe0BHIIL

Tema 8. Mexanika pinun i rasiB. 3amaui rigpoaepomexaHiku. Tuck y pinmHax 1 raszax. 3akoH
[Tackans. 3akoH Apximena. YMoBa IutaBaHHs Til. [neanpHa pinuHa. CTamioHapHUM pyX piauHH. PiBHSHHS
Hepo3puBHOCTi. PiBHsHHSA bepnymni. @opmyna Topiuvemni. Peakuis piaunu, mo BuTikae. Pyx B’s3koi
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. Maatauk dyko.
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Tema 10. Mexanika cneuniajgbHoi Teopii BignocHocti (CTB). OOMexeHHs KIaCHYHOI MEXaHIKH
Herorona. Iloctynatu Elnmeiina. Cucrema Bimniky B CTB. Binnocnicte ogHowacHocTi. IlepeTBopenHs
Jlopenua. BinHOCHICTh NOBXHH Ta IHTEpBaliB yacy. €AHICTh MPOCTOPY 1 vacy. PenaTuBicTChKUI 3aKOH
JIOTaBaHHsS IIBUIKOCTEH. PensTUBICTCHKUN IMITyNIbC 1 Apyruid 3akoH HerotoHna. B3aemo3B’s30k macu i
eneprii. 3akon 30epexxenns B CTB.

Tema 11. KosmBanus i xBuwii. Pyx mia giero mpyXHUX 1 KBa3IPYy)KHHX CHWJI. PIBHSHHS pPyxy
HaWIIPOCTIINX MEXAHIYHUX KOJMBAJIBHUX CHCTEM 0€3 TepTs: MPYKUHHUH, MaTeMaTH4YHHH, (Pi3uyHui i1
KpYyTHIbHUIN MasTHUKY. [lepion 1 BinacHa yacToTa KoiMMBaHb. EHEprist KOJMBaIBHOTO Tila.

PiBHSIHHS pyXy KOJMBAJIBHUX CHUCTEM IPU HASBHOCTI omopy. 3arTyxarodi kojuBaHHS. KoedimieHT
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 PO KONMBAHHA Y 3B’S3aHUX CHUCTEMaXx, MOIIMPEHHS KOJMBaHb B OJHOPIAHOMY MPYKHOMY
cepenoBuii. ITo3moBxkHI 1 monepeuni xBwii. Pa3oBa MBUIAKICTh. PiBHSHHS ODKYYOi IUIOCKOI XBHIIL.
3MileHHs, BUIKICTH 1 BITHOCHA Aedopmalis y ObKydiid XBHIIL.

Iarepdepenuis xBuib. CTosui XBUIIi. 3MIIIEHHS, IIBUAKICTD 1 BiTHOCHA Ae(opMaltisi y CTOSHiNi XBHIII.

Tema 12. Akycruka. Ilpupona 3Byky. [Ixepena 1 mpuiimadi 3ByKy. OO’€KTHBHI 1 CyO’€KTHBHI
xapakTepucTuku 3ByKy. llIBuakicte 3Byky. Edext [Homepa B akyctumi. YibTpa3Byk Ta HOro
3actocyBaHHs. KonuBasibHI Mpoliecu B )KUBUX OpraHizMax. 3ByKH B KHBil nmpupoii. Di3udHi OCHOBH CIYXY.
3aryxaHHs 3BYKOBOi XBWJII B opraHax ciyxy. [lonsrrs mpo iHdpa3Byk. . [Hppa3Byku 1 ynbpTpa3Bykd B
npupozi. B BiOparii Ha uBi opranizmu. Exonoriyni mpodiemMu akyCTHUKH.

4. CTpyKTypa HaBYaJ/IbHOI AUCIHUILIIHU

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 JTMHaAMiKa MaTepiaJIbHOI TOUKH
Berym: ®i3uka sik Hayka mpo Hainpocrtinn 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 g% 2
Tema 7. BeecBITHE TAXKIHHSL. 2 ) 2
Konoxeiym Ne 2 4 g ) 4
Koumponvna poboma Ne 2 4 « 4
Pazom 3a 3micmosuit mooyas I1 28 6 6 16
3micToBuii MmoayJsb I11. MexaHika NpysKHUX cepeaoBHIIL
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 20 10 10
Beboro roqun | 120 18 | 16 16 10 60
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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. 2

7 | Mexanika piiuH i ra3is 2

8 | KonuBanns 1 xBui 2

6. TeMH J1aGOPATOPHUX 3aAHATH

Ne KinbkicTh

i Ha3zsa Temu —
Mexanika

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

2 | TouHe 3BaxyBaHHS (BUMIpIOBaHHS MacH). S

3 | BusHaueHHs MBUIAKOCTI MOJIBOTY KYJIi 3 JOIOMOIO0 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 OTIOPi. 3

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

8 | BuBueHHs ripockorna. 3

9 | IlepeBipka OCHOBHOT'O 3aKOHY JMHAMIKH AJis1 00EPTOBOTO PYXY. =
10 | Bu3HaueHHs MIBUAKOCTI 3BYKY METOJIOM 3CYBY (as3. E
11 | JocmimkeHHs 3aTyXal0quX KOJIHBaHb. )
12 | BusHayeHHs MOMEHTY iHEepIii TiJ1 METOAOM KPYTHUJIbHUX KOJUBAHb. ‘é(
13 | BuBueHH 3aKOHIB BIILHOIO IaIiHHS. S
14 | JocaiukeHHs pyxy B A3KOi PiIUHH. i

7. CamocTiiiHa po60oTa

Ne Haspa TemMu Kiap ity
3/m TOIUH
1 | Beryn: @i3uka sik Hayka npo HalnpocTimi ¢popmu pyxy marepii. EMmipuuni MeToan 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 TBEpAOTO TiJa. 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 BiqHocHocTi (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+10

Beboro roqun | 10+60




8. InauBiayaibHI 3aBAaHHA
Memoouyni pexomenoayii 3 iHOUIOyanvbHuXx 3a60ans. IHAUBIMyallbHI 3aBIAHHS 3 KypCy 3arajibHOi
Gi3uKkH: MexaHika MalTh Ha METI TEPEeBIPUTH KOMIIETEHTHOCTI CTYJEHTa CaMOCTIMHO pO3B’sA3yBaTH
pizHOMaHITHI (Qi3U4HI 331a4i, AaHAIIOTIYHI IO THX, 0 OYJIM PO3MIIAHYTI Mij Yac NPAKTUYHUX 3aHSTh.

[Tam’siTaiiTe, MO0 MMPOTY MOMISALY Ha 3alpOIOHOBAHY 3ajJadyy, BMIHHS IOB’sS3yBaTH ii 3 3aKOHAMHU

IOPUPOH 1 3 IHIIUMHU CYMDKHHUMU 337adamMu, TpeOa pilryde MPOTUCTABUTH MOLIYKaM «IIOTPiIOHOT (hopMyITH»
Ha OCHOBI 3/10TaJliB, 3’ SICYBaHHIO, JJIS1 YOTO JIAHO TY YM 1HINY BETHYUHY.

Po3B’s3yBanHs (i3UMYHMX 337124, SIK IPABUIIO, MA€ TP €TAIH:

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 0Oy 10Ba (hi3MIHOT MO 33/1a4i, 110 MoaHa B 11 yMOBI:
aHaJI3 YMOBH 3aJ1a4i, BA3HAYCHHS BIJJOMHX MapaMeTPiB 1 BEJTUYHMH Ta IMOITYK HEBIIOMOTO;
KOHKpeTH3aIlisl (Pi3MUHOI MOJIET 3a/1a4i 32 JJOMOMOTOF0 TpadiqHmX GopM (MATFOHKH, CXeMH, Tpadiku TOIIO);
CKOPOYESHHUH 3aIiC YMOBH 3a]1adl, 1110 BiATBOPIOE (hi3MUHY MOJIETh 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:

BUOYIOBYETHCS MaTeMaTH4HA MOJIeNb (Pi3UUHOI 3a/1a4i, pOOUTHCS 3alKC 3arallbHUX PiBHSHB, IO
BIJIMOB11at0Th (I3UYHIN MO 3a1a4i;

BPaxOBYIOTHCSl KOHKPETHI YMOBH (Pi3UYHOI CHUTYyallii, IO ONMUCYEThCS B 3ajadi, 3AIHCHIOETHCS
MOIIYK I0AaTKOBHUX MapaMeTpiB (MIOYATKOB1 YMOBH, (Pi3UYHI KOHCTAHTH TOIIO);

MIPUBEJCHHS 3arajlbHUAX PIBHSHD JI0 KOHKPETHHX YMOB, IIO BiITBOPIOIOTHCS B YMOBI 33/1a4i, 3aIiC
CIIBBIIHOIIICHHS MK HEBIJIOMUM 1 BiIOMUMH BeIHUYMHAMU Y (POPMi YACTKOBOTO PIBHSHHS.

Ha tpetpomy etari 3iHCHIOIOTBCS TaKi ii:
aHaiTH4HE, rpadivyHe a00 YMCeNbHE PO3B’I3aHHS PIBHSIHHS BiTHOCHO HEB1JOMOTO;
aHaJIi3 OJICPXKAHOTO PE3YINILTATY MO0 HOTO BIPOTIAHOCTI i peaIbHOCTI, 3aITiC BiITOBIII;
y3arajJbHEHHS CIOCOOIB AiSUIBHOCTI, SIKi BIACTUBI JaHOMY TUMY (I3MUHUX 3a/1a4, MOLIYK 1HIIUX

HUISXiB PO3B’S3KY.

I[MopsinxoBuii HOMEp CTyAEeHTa y rpyni HepeniK 3aaaY, 110 BUKOHYIOTbCHA iHIlI/IBiIlyaJIbHO MeXaHiKa [4]

1. 1.14;1.21; 1.42; 1.64; 2.2 (a); 2.20 (0); 2.42; 2.61 (a); 2.80; 4.1

1.15; 1.22 (a); 1.43; 1.63; 2.3; 2.8 (6); 2.43; 2.61 (6); 2.81; 4.2

1.16; 1.22 (6); 1.44; 1.62; 2.4 (a); 2.8 (8); 2.44; 2.61 (B); 2.82; 4.3 (a)

1.17; 1.23; 1.45; 1.61; 2.5; 2.22; 2.45; 2.62; 2.83; 4.4

1.18; 1.24; 1.46; 1.60 (a); 2.6; 2.23; 2.46; 2.63; 2.84; 4.3 (0)

1.19; 1.25; 1.47; 1.59; 2.7; 2.24; 2.47; 2.64 (a); 2.85; 4.4 (a)

1.20; 1.26; 1.48; 1.60 (6); 2.8 (a); 2.25 (a); 2.51; 2.64 (6); 2.86; 4.4 (6)

1.1; 1.27; 1.49; 1.60 (8); 2.9; 2.25 (6); 2.52 (a); 2.64 (8); 2.87; 4.4 (B)

©|® N g~ w N

1.2; 1.28; 1.50; 1.60 (m); 2.10; 2.26; 2.52 (6); 2.65; 2.88; 4.6

10. 1.3;1.29; 1.41 (a); 1.58; 2.11; 2.27; 2.53; 2.66 (a); 2.89 (a); 4.7

11. 1.4; 1.30; 1.41 (6); 1.57; 2.12; 2.28; 2.54; 2.66 (6); 2.89 (6); 4.8

12. 1.5;1.31; 1.41 (B); 1.56; 2.13; 2.29; 2.55 (a); 2.66 (B); 2.90 (a); 4.9
13. 1.6; 1.32; 1.41 (r); 1.55 (a); 2.14; 2.30; 2.55 (6); 2.67; 2.90 (6); 4.10
14. 1.7; 1.33; 1.42; 1.55 (0); 2.15; 2.31; 2.55 (B); 2.68; 2.91; 4.11

15. 1.8;1.34; 1.43; 1.55 (8); 2.16; 2.32; 2.56; 2.69; 2.92; 4.12

16. 1.9;1.35; 1.44; 1.55 (r); 2.17; 2.33; 2.57; 2.70; 2.93 (a); 4.13

17. 1.10; 1.36; 1.45; 1.55 (n); 2.18; 2.34; 2.58; 2.71 (a); 2.93 (6); 4.14
18. 1.11; 1.37; 1.46; 1.55 (e); 2.19; 2.35; 2.59 (a); 2.71 (6); 2.94; 4.15
19. 1.12; 1.38; 1.47; 1.54; 2.2 (6); 2.20 (a); 2.59 (0); 2.71 (B); 2.95; 4.16

20. 1.13; 1.39; 1.48; 1.583; 2.4 (6); 2.21,; 2.59 (B); 2.72; 2.96; 4.17

* 3080aHH5 BUKOHYIOMbCA 8 OKPEMOMY 30UUMIE 3 OeMAIbHUM NOSCHEHHAM 00 KOWCHOI 3a0aUi.
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9. MeToAn HaBYaHHA
HaBuanphi nekiii, mpoBeIeHHsI MPAKTUYHUX Ta JIA0OPATOPHUX 3aHITh, KOHCYNbTAIlll, AIarHOCTHKA
3HaHb, YMIHb 1 HABUYOK, MOHITOPUHT YCIIITHOCTI, OpPTaHi3allisi CaMOCTIMHOI Ta 1HIUBIIyaIbHOI pOOOTH.

10. MeTO M KOHTPOJIIO
[ToTouHMi KOHTPOJH TEOPETUYHHX 3HAHB IUISIXOM MPOBEICHHS (i3MYHHX TUKTAHTIB, CAMOCTIHHHX
poOIT, YCHOTO ONWUTYBaHHS TOINO; OIIIHIOBAaHHS PO3B’SI3yBaHHS 3a/ad Ha TMPAKTUYHOMY 3aHSITTI,
OIIIHIOBaHHS MUCHhbMOBHUX MEPEBIPOYHHUX POOIT; OIIHIOBAHHS IiJICYMKOBUX KOHTPOJIBHHX POOIT; IEpeBipKa
IITOTOBKHU Ta BUKOHAHHS JJaOOPAaTOPHUX POOIT.

11. Po3nogij 6aiB, IKi OTPMMYIOTH CTYAEeHTH (AeHHOi ¢.H.)

[Toroune onintoBaHHs (MakcuMyM 60 OaiB) Tan. =
- " - " - = =
3micToBui Moayib Nel 3micToBUH MOyIb Ne 2 3micToBui Moaynb Ne 3 3aBJl. 8
2,
Z (o) Z © Z (o) =S
= <3 2 2 2 I el =
:| £ A 2| E 5| & 2
e | g Te-| | & 18- |TI1-| & | E| 2| &| g &
s| 3 5| 3 s| 2| g| 3| E| £| &
Tl T2 | T3 > 2 | T4 | TS | T7 > w | T10 | T12 2 2 2 s| = 5] &
1 1 1 5 5 1 1 1 5 5 1 1 5 5 5 5 |12 [ 40 | 100
HB. HB. HB. OM. HB. HB. HB HB OM HB H.B. HB. OM. HB.  HB HB /B OM
T1, T2, ... — Temu nepeabadeHi Ha OTTaHYBaHHS.

Kpurepii oniHioBanHs:

3a KOXHY TeMy Wia 4ac poOOTH Ha NPAKTUYHOMY 3aHATTI CTYJCHT Mae MOXIUBICTH oTpuMmaru 1,0 6anm. IIpm mpomy
BPaxOBYETHCS pOOOTa CTYICHTIB IiJl 4ac 3aHATh LI0/0 PO3B’I3yBaHHS 3a/au.

Kpumepii oyiniosanns 6ionosioeii cmyoenmis Ha RPAKMUYHUI MOOYTb.

3a po3B’s3yBaHHS 3aJad 3 BIANOBIAHOI TeMM CTyJEHT Mae 3Mory MakcumanbHo otpumatu 1,0 6an. Ilpu upomy
BPaxOBYIOThCSl HACTYIIHI KPUTEPI:

L Houamxkosuii pisenv (0,2 6aa). Binnosiak cTyneHTa NMpH BiATBOPEHHI HAaBYAJILHOTO Matepiany ejeMeHTapHa, 3yMOBJIECHA
HEYITKUMHU YSBJICHHSMH NPO TPEAMETH 1 SBHINA; JISUIbHICTh CTYACHTA 37IHCHIOETBCS MiJ KEPIBHULTBOM BUKIanada. CTyIeHT yMie
PO3PI3HATH HOHATTSI, BEJIMUHMHH, SIBHINA, OJMHHLI BUMIPIOBAHHS 3 IaHOT TEMH, PO3B’SI3yBaTH 3aBJaHHSA 32 JIOTIOMOTOI0 BUKJI [ava JIMIIEe
Ha BIITBOPCHHS OCHOBHUX aITOPUTMIB, (pOpMYIT; 3MiHCHIOBATH HAUTIPOCTIIII MAaTeMaTHYHI JIii.

1. Cepeowniti pisens (0,5 6ana). HeoOximHi mpakTW4HI HAaBHYKH POOOTH 3 3aCBOEHMM MarepiaioM chopMOBaHi B
OCHOBHOMY piBHI. 3HaHHA HEIOBHI, IMOBEPXOBi, CTYNCHT B MIJIOMy MPaBWIBHO BiITBOPIOE HABYAIBHHUN MaTepian, aie
HEJIOCTaTHhO OCMHCIICHO; 3HA€ OCHOBHI Teopii 1 (pakTH, BMi€ HAaBOAWTH OKPEMI BIACHI NMPUKIAAW HA MiATBEPKCHHS NEBHHUX
JIYMOK, ajieé Ma€ MmpoOJjeMu 3 aHalizoM Ta (OopMyNIOBaHHSIM BHCHOBKIB; YaCTKOBO KOHTDOJIIOE BJIACHI HaBUANIbHI Aii, 37aTHUIl
BUKOHYBAaTH 3aBJaHH 3a 3pa3koM. CTYJICHT po3B’s3y€e THIIOBI 3aBJaHHsI (3a 3pa3KOM), BUSIBIISIE 3IATHICTh OOIPYHTOBYBATH JEsKi
JIOT1YHI KPOKH 32 JIOTIOMOTOI0 BHKJIa/1aya.

11 Jlocmamuin_pisens (0,7 6ana). CtyaeHt no0pe omaHyBaB BHBYEHHH MaTepiajl, 3aCTOCOBYE 3HAHHS y CTaHIAPTHHX
CUTyallisiX, yMi€ IpoaHami3yBaTh W CHCTEMaTH3yBaTh iHQOpMaIllilo, CaMOCTIiHO BHKOPHUCTOBYE TpaMLIiNHHI JlOKa3u i3
NpaBWIbHOIO apryMeHTanieto. CTyIeHT yMie 1aTH IPYHTOBHY Bi/IOBiZb Ha MOCTAaBJICHE 3allUTaHHsA. BilmoBins cTyJeHTa MOBHA,
JIOTiYHA; PO3yMiHHS II0B’s13aHE 3 OMMHUYHUMHU 0Opaszami, He y3araipHeHe. Bosoaie nonsTiiiHuM anaparoM. Jlomyckae He3HA4HI
HETOYHOCTI YM He TPyOi (DaKTHYHI NOMWIIKH. YMi€ BHUIIPABILITH JTOMyIIeHI MOMIIKH. CTYJeHT CaMOCTIHHO PO3B’SI3y€ THITOBI
3aBIaHHS 3 JaHOI TeMH, OOTPYHTOBYIOUYH O0OpaHHUi criocid po3B’sI3aHHS.

IV. Bucoxuii pigens (1,0 6ai). CTyieHT Ma€e CHCTEMHI, MOBHI, IMOOKI, Mil{Hi, y3arajibHeH] 3HaHHS PO MPEAMETH, SIBHIIA, IOHATTS,

BHKOPHCTOBYE 1X Yy CTaHAApPTHUX Ta HECTAHIAPTHHUX CUTYaIsAX. YMI€ CaMOCTIIHO aHaI3yBaTH Ta 3aCTOCOBYBATH OCHOBHI IIOJIOEHHS
Teopil /UIsl BUPIIIEHHS] HECTAH/IAPTHHUX 3aBJiaHb, POOUTH NPABHIIbHI BUCHOBKH, TIpUiMaTy pilieHHs.. Mae chopmoBaHi MilHI NPaKTUYHI
HaBMYKH. YMi€ CaMOCTIHHO aHalli3yBaTH, OI[IHFOBATH, y3araJlbHIOBaTH OIIAaHOBAHMII MaTepiall, CAMOCTIHHO JOOMpAaTH Ta KOPUCTYBATHCS
Jokepenamu iHdopmarii. CTyIeHT CaMOCTIHHO pO3B’si3ye KOMOIHOBaHI THIIOBI 3aBJaHHS CTAHIAPTHAM a00 OPUTIHAIBHHUM CIIOCOOOM,
PO3B’s3y€ HECTAHIAPTHI 3aBIAHHSI.

Ipu oyinrosannui 6i0no6idi cmyoenmom Ha meopemudne nUmManHs (KOJI0Keiym) oyiniolomovCs.

BUCBITJICHHS JIOTIYHO BIZNOBIZA€ 3MICTy NMHTaHb Kypcy; 3HaHHs (hakTiB /10 BU3HAUCHMX €JIEMEHTIB Teopii Ta iX y3arajbHEHHS;
3HaHHS NPHUHIMINB 1 ITOCTYJIATiB; BUPAXaTW BJACHY TOYKY 30pY CTOCOBHO aHali3y €JIEMEHTIB Kypcy Ta HAyKOBOTO CBITOIJISIY
JIIOJICTBA; BMIHHS 3aCTOCYBATH 3HaHHS B HOBIH cHTYyaIlil.

3aByiaHHS, SIKE OAEPXKYE CTYACHT CKIIAJIAE JBa TECOPETUYHHX 3AIIUTaHHS.

L Ilouamkosuii pisens (1 6an). TeopeTHIHMIA 3MICT KypCy 3aCBOEHUH JLie (hparMeHTapHO. BinmoBinp cTyaeHTa npu BiATBOpEHHI
HaBYAIBHOTO Marepiaiy eJleMEeHTapHa, 3yMOBJIEHa HEUITKUMH YSBICHHSIMH PO NMPEAMETH 1 SBHILE; iSUTBHICTh CTYJEHTA 3/iHCHIOETECS
i1 KepiBHUIITBOM BUKJIaada. CTYJICHT 3a JOTIOMOTOR0 BUKIIA/1aua OTIMCYE TIOHSTTS, SIBUIIA, TIPOIECH TOIO ab0 iX YaCTHHU Y 3B’ SI3aHOMY
BUIJIsi/II O3 MOSICHEHHs iX CYTTEBMX O3HAK; HAa3WBa€ TOHSTTS, SIBUILA, IPOLIECH; PO3PI3HSE MO3HAYECHHS OKPEMHUX BEJIMYMH. 30Kpema,
3a3HaueHa KUTBKICTh OaJliB CTaBUTHCS, SKIIO B POOOTI AOIMYIIEHO 6arato MOMMIOK, SIKi IOKa3yIOTh HU3bKUII PIBEHB MiITOTOBKU CTYICHTA,
HE PO3YMIiHHS HIM CYTHOCTI (Di3WYHHX SIBHIII, HE 3HAHHS OCHOBHHX IWTAHb 3arabHOi (i3uku. TakuM 4IHOM, OIIHIOETHCS Bi/lOBIAB, IO
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CKJIa/ia€ JIOTIYHO HE 3B’si3aHi (h)parMeHTapHi BIJJOMOCTI, sIKI HE JO3BOJIIFOTH CYJMTH PO PO3YMIHHS CYTi BIAIOBiAL;, BIICYTHICTh 3HaHb
3aKOHIB, TIOCTYJIATIB 1 IX MaTEMaTUYHUX BUPa3iB; HEBMIHHS aHAIII3yBaTH 3MICT, CKIIaJaTH IIJIaH PO3B’SI3KY.

1I. Cepeowiti pigenv (2-3 06anu). TeopeTuuHuUil 3MIiCT KypCy 3aCBOEHHI YaCTKOBO. 3HAHHS HEMOBHi, TIOBEPXOBi, CTYICHT B
LIJIOMY NPaBWJIBHO BiJTBOPIOE HaBUaJbHUI MaTepiall, ajie HeJOCTaTHO OCMUCIIEHO; 3Ha€ OCHOBHI Teopii 1 (hakTH, BMi€ HABOAWUTH
OKpeMi BJAcCHI NMPUKJIAagN Ha MiATBEPUKEHHS NEBHMX AYMOK, aje Ma€ MpOOJIEeMH 3 aHali30M Ta (OPMYIIOBAHHSAM BHCHOBKIB i
HaBEJICHHAM JIOBEJCHB; YAaCTKOBO KOHTPOIIIOE BIIACHI HaBYAJbHI [Iil, 3MaTHUH BUKOHYBATH 3aBIaHHS 3a 3pa3koM. CTyIeHT MOXKe 3i
CTOPOHHBOIO JIOTIOMOTOI0 TIOSICHIOBATH CYTh IIOHATH, SBHUIN, MPOIECIB; BUMIPABIITH IOMYIICHI HETOYHOCTI (BIACHI, IHIINX
CTYZICHTIB); BHSBIIAE €JIEMEHTApHI 3HAHHSI OCHOBHHX ITOJIOXKEHB (3aKOHIB, MOHATH, (hopMy). 30KpeMa, 3a3HadeHa KUTbKIiCTh OaltiB
CTaBUThCS, AKIIO B 3aBJAHHAX AOIMYIICHI CYTTEBI MOMMIKH, a00 Apyre 3aBJaHHS He BUKOHaHO. IIpu 1iboMy mepiie 3aBJaHHS Mae
OyTH BUKOHAHE IMOBHICTIO, 3 yciMa HEOOXITHUMHU TOSICHEHHSAMHU. TaKUM YHHOM, OIIIHIOETHCS BiATIOBib, B SKiH JIUIIE BiITBOPEHO
OCHOBHI TIOCTYJIATH ¥ NPUHIMITY, Ha SIKUX IPYHTYETbCS 3MICT BIATOBiAEi 03 MaTeMaTHYHOTO BUBEACHHS JIMIIE (pparMEeHTapHUM
OIMMCOM OKpPEeMHX eJIeMeHTIB. [lo 3a7adi 0OIpyHTOBAaHO 3MICT 1 BU3HAUYCHO OCHOBHI 3aKOHH, MOCTYJIATH, TEOPIi, IO JIeKATh B OCHOBI
3MiCTy i po3B’sI3KY.

1. Jlocmamniii_pieens (4 6anu). TeopeTuuHuii 3MICT Kypcy 3acBO€HO mMoOBHicTIO. CTymeHT mo0pe OnaHyBaB BHUBUCHHM
Marepiai, 3aCTOCOBYE 3HAaHHS Yy CTaHIAPTHHUX CUTYaLsIX, YMi€ MpOaHaNi3yBaTh M CHCTEMaTH3yBaTH iH(OpMallilo, caMOCTIHHO
BUKOPHCTOBY€E TPAAMIIiiiHI JOKa3W i3 MpaBWIBHOIO apryMeHTamiero. CTyAeHT yMi€ HaTH IPYHTOBHY BiIIIOBib HA IOCTAaBIICHE
3amuTaHHA. BinmoBigk cTyneHTa TMOBHA, JIOTiYHA; PO3YMIHHS IIOB’s3aHE 3 OJMHWYHUMH OOpa3saMu, He y3arambHeHe. Boimomie
TIOHATIHHNM amapartoM. [loyckae He3HaYHI HETOYHOCTI YH He Tpy0i PpakTHUHI MOMMIIKH. YMi€ BHIIPABIATH JOITYIICHI TIOMFIIKH.
CTyZIeHT BUIBHO BOJIOJIi€ BUBYCHUM MaTepialioM Y CTAHAAPTHUX CHUTYALisAX, HABOAUTH MPUKIAAA HOTO MPAKTUIHOTO 3aCTOCYBAHHS
Ta apryMEHTH Ha IITBEP/UKEHHS BIIACHUX TyMOK. 30KpeMa, 3a3HadeHa KUIBKICTh OalliB CTaBUTHCA 32 yYMOBH, SIKIIO TN dac
BUKOHAHHS 3aBJaHb JOMYIIEHI JesSKi HEMOJIKH, SKi 3arajJioM He BIUIMBAIOTH HA 3aralbHUM pe3yibrar. KpiM Toro, SKIIO mix yac
BUKOHaHHSI OJHOTO 3 3aBJaHb JOMYILIEHI NMOMWIKH, ajle B TOMY BHIAJKy, SIKIIO IHIII BHKOHaHI Oe3foranHo. Takum 4YuHOM,
OLIHIOETHCS PE3yNbTAT MISUTBHOCTI CTYJEHT, KOJIM HEIOBHE BIATBOPEHHS BIIIOBI/I, MOB’s3aHEe 3 BUIYILEHHSIM a00 HEPO3YMIHHAM
OJTHOTO-ZIBOX IOJIOKEHbB, IMOCTYJIATIB, MPHUHIIMIIIB | HCBMIHHSIM BH3HAYWTH iX 3a JOBIIHMKaMH, mociOHuKamu. JomyiieHHs OqHi€el
TIOMUJIKH [IPH PO3B’A3yBaHHI 3371a4i, BAKOPUCTAHHS HEOOIPYHTOBAHOTO MPUHOMY YH CIIOCOOY.

IV. Bucokuii pigens (5 6aniB). TeopeTHaHH# 3MiCT Kypcy 3acBOEHO TOBHICTIO. CTYIEHT Mae CHCTEMHI, TOBHI, TITHOOKI, MIillHi,
y3arajibHEHI 3HAHHS PO TPEMETH, SIBUIIIA, OHSATTS, TEOPii, iXHi CYTTEBI O3HAKH Ta 3B’S130K OCTAHHIX 3 IHIIIMMHU TIOHATTAMHU B 00CsI31 Ta
B MEKaxX BIMOT HaBYAIBHOI IIPOTpaMH, YCBIIOMIIEHO BUKOPHCTOBYE iX Y CTAHAAPTHUX Ta HECTAHAAPTHHUX CHUTYaLisAX. YMI€ caMOCTIHHO
aHAJ3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI ITOJIO’KCHHS TEOPIl /UIsl BUPIIICHHS HECTAaHIAPTHUX 3aBAaHb, POOMTH INPaBWIbHI BICHOBKH,
npuiiMaty  pimeHHs. CTyZeHT BUTPHO BOJIOJI€ BHBYEHHM IPOTPaMOBHM MaTepialioM, YMIJIO TIOCIYTOBYETHCS HAyKOBOIO
TEpPMiHOJIOTI€I0, BMIi€ OTIPAIlbOBYBATH HAYKOBY iH(QOPMAIIiFO; BMi€ CAMOCTIHHO IIOCTABUTH METY AOCHTIIKCHHs, 3HAXOIUTH HOBI (DaKTH,
SBUINQ, i1el, CAMOCTIHO BHKOPHCTOBYBATH iX BIIIIOBIAHO IO ITOCTAaBICHOI METH, BKa3ye NUIAXM I peaiizalii; poOWTh aHATi3 Ta
BUCHOBKHU. 30KpeMa, 3a3HaueHa KUIbKICTh OajliB CTABUTBCS 32 YMOBHM BHKOHAHHS BCIX 3aBlaHb. BilNOBiZb Ha TEOpETHYHE 3aBJaHHS
MOBHMHHA OyTH MOBHOO, HEOOXIZHO WiTKO chopMymmoBaTH (izUyHE HOHATTS BIITOBIIHO IO OPIEHTOBHUX IUIaHIB, HABECTH MPHKIAIH,
110 HOTO MiATBEPIXKYIOTh, JaTH YiTKE (GOPMYITIOBaHHS (Hi3HIHOT BETIMUYMHH, 3aKOHY UM 3aJICKHOCTI, JI¢ 1€ TIOHATTS] BUKOPUCTOBYETHCS B
OliHII 00’ekTy BuUBYeHHs. OTXKe, CTYISHT: BHSBISIE IPaBWIbHE PO3YMIHHS 3MICTYy pO3IJIAAYyBaHUX EJIEMEHTIB Teopil i
3aKOHOMIPHOCTEH, J]a€ TOYHE BHM3HAUCHHS 1 TIyMadeHHS OCHOBHUX IOHSTH, 3aKOHIB 1 TEOpii, a TAKOXX NpaBWJIbHE BHU3HAYCHHS
MaTeMaTH4YHHX 1 (I3MYHMX BEJIM4YMH, Oy/lye BIAINOBIOb 32 BJIACHUM IUIAHOM, CYMPOBO/KYE PO3MOBIAb BIACHUMH IPHUKIAIAMH, BMI€
3aCTOCYBaTH 3HAaHHSA B HOBIM CHTyamii, IpM BHUKOHaHHI NPaKTUYHMX 3aBJiaHb; MOXXE BCTAHOBUTH 3B’S30K MK MarepiajioM, IO
BUBYAETEHCS, 1 paHiIIe BUBUCHUM.

Kpumepii oyiniosanmns nucomoeux KonmpoapHux pooim:

L Iouamxosuil pigens (1 6ax). 3a3HaueHa KiJbKiCTh 0aliB CTABUTHCS TOi, KOJH PO3B’SI3aHO MPaBHILHO He Oibiie 25 %
3aBIaHb. B iHMHX 3amadax JOMyIIEHI TpyOl IOMIIIKH, SIKi TOKAa3YIOTh, HE3aIO0BIIbHE 3aCBOEHHS TCOPETUYHOI'O MaTepiary i He
JIafOTh MOXJIMBOCTI TPaBHIIBHO PO3B’A3aTH 337ady. TakoK 3a3HaueHa KiJbKICTh OaliB CTaBUTHCS, KOJHM NPaBHIBHO 3alMcaHa
KOpOTKa YMOBa 3a/1a4i Ta HaBEJICHUI1 PUCYHOK JI0 BCIX 3alIPONIOHOBAaHHUX Y KOHTPOIIBHIM poOOTI 3a1a4.

1. Cepeouniti pigens (2-3 6amm). 3a3HadeHa KiNbKICTh OalliB CTABUTHCSI TOI1, KOJIU TIOBHICTIO 1 IPaBHIBHO po3B’s3aHo 50 %
3aj1a4. AOO y BCiX 3aBJaHHsX (32 YMOBHM IPaBHJIBHOTO 3aIlCAaHHS KOPOTKOI YMOBH 3a/1adi Ta HaBEJCHHS PHUCYHKY) JOIYyIIEHi
TIOMUJIKH, SIKi BIUIMBAIOTh Ha NMPaBUIILHUN 3arajbHUI po3B’sA30K 3a/1a4i. Takox 3a3HaueHa KiIbKICTh 0ajiB CTaBUTHCS TOAI, KOJIH
CTYJICHT BMI€ PO3B’sA3yBaTH 3aj1a4i i BIIpaBH Ha 1-3 KPOKU pEnpOayKTHBHOTO XapakKTepy.

1. [locmamniii pigensv (4 6anm). 3a3HaueHa KUTBKICTh OalliB CTABUTHCS TOJI, KOJM PO3B’s3aHi BCi 3a7adi, sKi BUHECEHI Ha
KOHTPOJIbHY pO0OTY, aje B PO3B’s3KaX OKPEMHX 3ajad JOMYIIECHI HE3HAuHI ONMCKH, SKi CYTTEBO HE BIUIMBAIOTh HAa 3aralbHUH
PO3B’SI30K, KU1 32 CBOEIO CYTTIO TIOBUHEH OYTH TMpaBIIIGHHUN. 3aIpoOIIOHOBaHA KiJIBKICTH OajliB TAaKOX CTABHUTHCS, KOJIU MOBHICTIO 1 3
XOPOILMM TTOSICHEHHAM PO3B’s13aHO 75 % 3ajad, SKi BUHECEHI Ha KOHTPOJIBbHY po0oTy, a 25 % 3aBiaHHS PO3B’s3aHi HETIOBHICTIO, alle y
peInTi 3amad BiACYTHI HAaBITh HE3HAYHI MOMIUIKH. TakoXK 3a3Ha4eHa KUTbKICTh OalliB CTABUTBCS TOMI, KOJNM CTYICHT 3acBOiB
TEOPETHYHMI MaTepiajl, MOXKe CaMOCTIHHO pO3B’s3yBaTH 3a/1adi Ha 4 i OLIbIIE JIOTTYHUX KPOKIB PETIPOAYKTHBHOTO XapaKTepy.

IV. Bucokuii pisens (5 OaiB). 3a3HayeHa KiIbKICTh OaliB CTABUTHCS TOJ, KOJIM CTYASHT IPaBHILHO PO3B’sI3aB YCi 3aadi, sIKi
BUHECEHI Ha JJOMAIITHE 3aBAaHHA, TOOTO 32 OCHOBHUMH MHTaHHIMH KypCy 3arajbHOi (i3UKH, SKi MiUIraloTh KOHTPOIIO 3TiTHO JTaHOi
HaBYAITLHOT porpaMu. JIOTIYHO 1 TIOCITiIOBHO MPECTABICHUH 32 €TalaMH PO3B’ 30K 3a/1a4 3 BiIMOBIAHUM MOSICHEHHSM, TIPaBHIHLHO
BUKOHAHI BCl MaTreMaTW4YHI NEPETBOPEHHS B JIOTTYHIM IMOCTIJOBHOCTI, MPAaBMJIBHO 3pOOJICHE YHCEIbHE OOpaxyBaHHA PE3YNBTATIB Y
BUOpaHili cucteMi OUHMITH (SIK TpaBwIio, B cucteMi CI). 3poliieHo nepeBipKy oliepKkaHoro pe3yinbraTy. HaBeneHa foriuda i ipyHTOBHA
BIAMOBI/Tb. TakoX 3a3HaYeHa KiIBbKICTh OAiB CTABUTHCS TOJ, KOJU CTYACHT BUTLHO BOJIOZI€ TEOPETHIHHUM MartepiaioM (3aKOHAMH,
(opMynamu), 0 TPOSIBISETHCS y CAMOCTIHOMY PO3B’ 3Ky 3a71a4 Ha 4 1 OijIbIle JIOTTYHUX KPOKIB.

Kpumepii oyiniosanns suxonanns cmyoenmamu iHOUGIOyaIbHUX 3A60aHD
<> Banu 3a HasBHiCTH 3anay (3 IHIMBINYaJbHOTO 3aBJIaHHS) BHCTaBIAIOTHCS 32 CYMOIO INPAaBWJIBHO PO3B’S3aHMX 3ajad

(1 3amava = 0,5 6ann);
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< 3a 3aXuCT IHAMBIAYaJIbHOTO 3aBJaHHS CTYJEHT Ma€ 3MOT'Y MaKCUMalIbHO oTpuMmaru 5 GamiB. [Ipu 1pomMy BpaxoBYIOThCS

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

Buinomy kpurepii npu OLiHIOBaHHI IHAMBIAYaJIbHUX 3aBAaHb HACTYITHI:

L Ilouamxosuil pisensv (1-2 6Ganu). 3a3HaueHa KiJbKICTh 0aliB CTaBUTHCS TOMi, KOJM PO3B’SI3aHO MPABHJIBHO HE Oinblie
25 % 3aBaaHb. B iHmMNX 3a7a4yax IOMyIIeHi TpyOi MOMUIIKH, SKi TOKAa3yI0Th, HE3a0BUIbHE 3aCBOEHHS TEOPETHIHOTO MaTepiany i
HE JAaf0Th MOXKIIMBOCTI MPaBUIBHO PO3B’s3aTH 3ajady. Takok 3a3HaueHa KUIBKICTh 0alliB CTaBUTHCS, KOJH IMPABUIIBHO 3alicaHa
KOpOTKa yMOBA 33/1a4i Ta HaBEJCHUI PUCYHOK JI0 BCiX 3allPONIOHOBAHUX y 1HIUBIAyabHIX 3aBIAHHSX.

1L Cepeowniii pisensy (3 6ami). 3a3HaueHa KUTbKICTh OaitiB CTABUTBCS TOLI, KOJIH IIOBHICTIO 1 MPABHIIBHO po3B’si3aHo 50 % 3amay, siki
BUHECCHI Ha IHAMBIAyanbHe 3aBIaHHA. AOO Y BCIX 3aBIaHHSX JOIMYIIEHI TIOMIIKH, SKi BIUIMBAIOTH Ha IPABIJIGHUI 3aTaIbHANA PO3B’ 30K
3amaui. Takok 3a3HavyeHa KUTBKICTH OalliB CTABUTHCS TOMI, KONM CTYyOEHT BMi€ pPO3B’S3yBaTH 3adadi i BhmpaBu Ha 1-3 Kpoku
PENPOIYKTHBHOTO XapaKTepy.

1. Jlocmamniil pisens (4 6Ganu). 3a3HaueHa KiTbKICTh OalliB CTABUTHCS TO1, KOJM PO3B’si3aHi BCi 3a1adyi, AKi BUHECCHI Ha
IHIMBITyasIbHE 3aBAaHHs. 3aIIPOIIOHOBAHA KiJIBKICTh 0alliB TaKOX CTABUTHCS, KOJIM HOBHICTIO 1 3 XOPOILKM TOSICHEHHSM PO3B’S3aHO
75 % 3anad, sKi BUHECEH] HA 1HAWBITyallbHE 3aBIaHHs, a 25 % 3aBJaHHs PO3B’s3aH] HEMOBHICTIO, aJie y PEeIlTi 3a/a4 BiICYTHI HABITh
HE3HayHi NMOMWIKH. Takok 3a3HadeHa KUIbKICTh OalliB CTaBUTBhCS TOJi, KOJHM CTYAEHT 3aCBOIB TCOPETHYHMI MaTepiain, Moxke
CaMOCTIifHO PO3B’sI3yBaTH 3a/1a4i Ha 4 ¥ OLIbIIIE JTOTIYHNX KPOKIB PEIPOIYKTHBHOTO XapaKTepy.

IV. Bucoxuii pisens (5 GaniB). 3a3HaueHa KiTbKiCTh 6ajiB CTABUTHCS TOJI, KOJH CTYACHT TIPaBHIIBHO PO3B’sI3aB yCi 3a1aui,
AKi BUHECCHI Ha iHIWBiTyaibHE 3aBHaHHA. JIOTIYHO i MOCTITOBHO MPEICTABICHUN 3a €TallaMi PO3B’S30K 3a/1ad 3 BiIIOBITHAM
MOSCHEHHSM, IPaBIIIBHO BUKOHAHI BCI MaTeMaTHYHI IIEPETBOPEHHS B JIOTIUHIN IOCIIIOBHOCTI, IPaBIIIFHO 3pOOJIEHE YHCEIHHE
oOpaxyBaHHS pe3yNnbTaTiB y BHOpaHiii cucremi ommHMIs (K mpaBwio, B cucteMmi CI). 3pobieHo mepeBipKy oaep:kaHOTO
pe3ynbraTy. HaBeneHa noriuHa i pyHTOBHA BifmoBiab. Takok 3a3HadeHa KiMBKICTh OaiB CTaBUTHCS TOi, KOJHM CTYACHT BiJIbHO
BOJIOJIIE TCOPETHYHUM MAaTepiajoM (3aKOHaMH, POPMYJIaMH), IO MPOSBISIETHCS Y CAMOCTIHHOMY PO3B’sA3Ky 3a7a4 Ha 4 i OijbIie
JIOTIYHUX KPOKIB.

Jlabopamopruit modynb OIIHIOETHCSI MaKCUMaIIbHO B 12 OaiB (2 6ana * 6 1ab.po6.)

JIOMYCK | BHKOH | 3BIT | 3aXUCT | X 3a OJHY JL.p. KinbkicTb 1.p. Y 3a BCI JL.p.
0,5 0,5 0,5 0,5 2,0 6 12

3a KoXkHY JabopaTopHy poOOTy cTyaeHT oTpuMmye 2,0 6amu mix yac poOOTH Ha 3aHATTAX.

IIpu omiHIOBaHHI Oonycky BpPaXxOBYEThCS PO3YMIHHSA MOCITIJOBHOCTI BHUKOHAaHHS ITabOpaTOpHOiI pOOOTH, IMiArOTOBKA
ONaHKy-3BiTy Ta BMiHHS HOSICHUTH 3aKOHH 1 3aKOHOMIPHOCTI, 10 TiepeAdadaeThCs JOCIIIUTH B TaOOpaTOPHii poOoTi.

IIpu ouiHOBaHHI ogopmienns pezyibmamis nabopamophux pooim (3BiTH; MakcumyM 0,5 Oai) BpaxoBYeThCsl OXalHICTh
odopmIleHHs, TOTPUMaHHS 3arajibHONPUUHATAX BUMOT 1O O(OPMIIEHHSI TaKOTO POJIY JOKYMEHTIB, TOCTOBIPHICTh Pe3yJbTaTiB,
TOILO.

Kpumepii oyinrosanns suxonanms iabopamopHoi pobomu

L. Ilouamxosuii pigens (0,1-0,2 6amm). CTymeHT NIeMOHCTPY€E BMiHHS BUKOHYBaTH YaCTHHY J1ab0opaTopHOi po6OTH i jHiie 3
JIOTIOMOTOI0 BHKJIaJada, MOPYIIYE MOCHTiTOBHICTh BHKOHAHHS POOOTH, BimoOpaskeHy B IHCTPYKIii, HE POOHTH CAMOCTIHHO
BHCHOBKH 32 OTPHMAaHUMH PE3yJIbTaTaMu.

1I. Cepeowniti pigenv (0,3 6anu). CTyneHT BUKOHYE poOOTY 3a 3pa3koM (IHCTPYKIli€0) abo 3 JOMOMOIrOI BHKIAaadva,
pe3ynbpTaT poOOTH CTYIEHTa Ja€ MOXKIHUBICTh 3pOOHTH TPABIIIbHI BHCHOBKM a00 IX YacCTHHY, IIiJ] Yac BHKOHAaHHS pPOOOTH
JIOMYIIEH] MOMIIKH.

1. Jlocmamuiti pieens (0,4 6anu). CTyIeHT caMOCTIHHO BUKOHY€E pOOOTY B IOBHOMY 00CS3i 3 JOTPUMAaHHSAM HEOOXiTHOT
MOCJIIZIOBHOCTI BUKOHAHHS aJrOPUTMIB, IPOBEIEHHS JOCHIJIB Ta BUMIpIOBaHb TOINO. Y 3BiTi NMPaBUIIBHO i aKypaTHO BHKOHYE
3ammcy, Tabnui, cxeMH, rpadiky, po3paxyHKH, CAMOCTIHHO pOOUTH BUCHOBOK.

IV. Bucokuii_pigenv (0,5 6aniB). CTyJaeHT BMKOHYE BCi BHMOTH, NepeadadeHi [Uisi JOCTATHBOTO DIiBHS, BUKOHYE PobOTY 3a
CaMOCTIHO CKIJIQJICHMM IUIaHOM, POOHMTH aHaJ3 Pe3yNbTaTiB, PO3PAaXOBYE MOXUOKH (SKIIO MOTpeOye 3aBIaHHs). Bijbll BHCOKHM
PiBHEM BBaXKAETHCSI BUKOHAHHS POOOTH 38 CAMOCTIHHO CKJIAICHUM OPUTIHAILHUM IIAHOM 200 YCTAHOBKOIO, iX OOIPyHTYBaHHSL.

Kpumepii oyiniosanns 3axucmy rabopamopnoi pobomu

1. Ilouamxosuii pisens (0,1-0,2 6anu). TeopeTnunuit 3MICT Kypcy 3acBO€HUit nuiie (pparMeHTapHO. BifmoBigs cry/aeHTa
IIPU BiATBOPEHHI HAaBYAILHOT'O MaTepialy eJIeMeHTapHa, 3yMOBJIEHa HEUITKUMH YSIBICHHSIMH IIPO TPEIMETH 1 SIBUINA; TisUIbHICTD
CTyZIeHTa 3AIMCHIOEThCS i KepiBHUITBOM BHKIanava. CTyAeHT 3a JOMOMOTOI0 BHKJaJada ONHCYE IOHATTS, SBHUIA, MPOLECH
TOImO 200 X YaCTHHU y 3B’s3aHOMY BHIJIS/II O€3 IOSICHEHHS 1X CyTTEBHUX O3HAK; HAa3WBA€ IOHATTS, SIBUIIA, POLECH; PO3PI3HIE
MO3HAYCHHS OKPEMUX BEIHUIHH.

1I. Cepeoniii pigens (0,3 6anu). TeopeTnuHuii 3MiCT Kypcy 3aCBOEHUI 4aCTKOBO. 3HAHHS HEMOBHI, IIOBEPXOBi, CTYJCHT B
LIJIOMY NPaBUJIBHO BiITBOPIOE HABYAIBLHUI MaTepial, ajie HeIOCTAaTHLO OCMHCIIEHO; 3HA€ OCHOBHI Teopii i ()akTH, yMie HABOJUTH
OKpeMi BIIaCHI MPHUKJIATU Ha MiATBEP/KCHHSA IEBHUX AYMOK, ajie Mae MpoOJeMH 3 aHaJi30M Ta (OPMYITIOBAHHSIM BHCHOBKIB;
YaCTKOBO KOHTPOJIIOE BJIACHI HaBYaJbHI Jii, 34aTHHH BUKOHYBAaTH 3aBJaHHS 3a 3pa3koM. CTyIeHT MOXe 31 CTOPOHHBOIO
JIOTIOMOT OO TIOSICHIOBATH CYTh MOHATH, SIBHIL, IPOLECIB; BUMPABIATH JOMYIIEHI HETOYHOCTI (BJIACHI, 1HIINX CTYACHTIB); BUABISAE
eJIeMEHTapHi 3HaHHS OCHOBHUX IOJIOKEHb (3aKOHIB, TIOHATH, (OPMYI).

1. [locmamnii pisens (0,4 6ammn). TeopeTnuHHil 3MICT Kypcy 3acBO€HO MOBHicTO. CTyIeHT N00Ope OlaHyBaB BUBUCHHM
Marepia, 3aCTOCOBYE 3HAaHHS y CTaHIapTHUX CUTYalisX, yMi€ NMpOaHaNi3yBaTH W cHCTeMaTnu3yBaTH iH(opmaliio, caMocTiiiHO
BUKOPHCTOBYE TPAAMIIHHI JOKa3W i3 MpaBHIbHOIO apryMeHTanietro. CTyAeHT yMmie AaTH IPYHTOBHY BiJIIOBi/Ib Ha MOCTaBJICHE
3anuTaHHsA. BinnoBine cTyneHTa MOBHA, JIOTIYHA; PO3YMIHHS IOB’S3aHE 3 OJMHUYHMMH 00pa3amu, He y3arajibHeHe. Bosonie
HOHATIHHUM anaparoM. Jlormyckae He3HaUHi HETOYHOCTI Y HEerpyOi pakTHUHI NOMHIKH. YMi€ BUIPABIATH JOMYIICHI TTOMMIIKH.
CTyZeHT BUIbHO BOJIOJIE BHBYCHHMM MaTepiajloM Yy CTaHAAPTHHX CHTyallisX, HABOAWTH IPHKIagd HOro MpPaKTHYHOTO
3aCTOCYBaHHS Ta apT'yMEHTH Ha MiATBEP/PKEHHS BIIACHUX JIyMOK.
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IV. Bucokuii pigens (0,5 6aiiB). TeopeTHuHuit 3MicT Kypcy 3acBO€HO MOBHicTi0. CTyJEHT Ma€ CHCTEMHi, MOBHi, rIHOOKI,
MilHI, y3araJibHeHi 3HaHHS PO MPEAMETH, SBUILNA, MOHATTS, Teopii, IXHI CYTTEBI O3HaKM Ta 3B’SI30K OCTAHHIX 3 IHIIUMH
HOHATTSAMHM B 00CsI31 Ta B MEKaxX BUMOI' HaBYaJILHOT IIPOTpaMy, YCBIJOMJIIEHO BUKOPHCTOBYE IX y CTaHJAPTHHUX Ta HECTAHAAPTHHUX
cUTyalisix. YMi€ caMOCTIHHO aHajli3yBaTH Ta 3aCTOCOBYBaTH OCHOBHI MOJIOKEHHSI TeOpii Uil BUPIMICHHS HECTaHIApTHUX
3aBIaHb, POOWTH TPABWIbHI BUCHOBKH, NMpHUIMaTH pimeHHs. CTyIOeHT BIIBHO BOJIOZI€ BHBYCHHM IPOTPAMOBHM MaTepiaioM,
YMIJIO TIOCITyTOBYETHCS HAyYKOBOIO TEPMIHOJIOTi€I0, BMi€ OIMpPalbOBYBAaTH HAayKOBY iH(OpMAIii0; BMi€ CaMOCTIIfHO HOCTaBHTH
METy IOCNi[PKeHHS, 3HaXOIUTH HOBI (pakTw, sBUIIA, imei, caMOCTiiHO BHKOPHCTOBYBATH iX BIIIIOBIAHO JO MOCTaBJICHOI METH,
BKa3ye OULIXH ii peanizamii; poOUTs aHai3 Ta BUCHOBKH.

Kinyesuii pesynomam oO0dUCITIOETHCS SIK CyMapHU# Oaj 32 Bci MOy ([Tie cCHCTeMa HAaKOIIMICHHSI OaJIiB).

IIIkana oninloBanua: HanioHaJdbHa Ta ECTS

OLiHKa 32 HAaI[iOHAJILHOIO MIKAJIO0

Cyma GaniB 3a BCi BHIM

L . Ouinka ECTS -

HaBYaJIbHOi JiJIbHOCTI U151 €K3aMEHY, KypcOBOTO IPOEKTY (POOOTH), IPAKTHKU JUIS 3aJ1KY
90 - 100 A BIiMIHHO

82-89 B

74-81 C Ao6pe 3apaxoBaHo

64-73 D .

6063 E 3a/I0BIJIbHO

35-59 EX HE3aI0BUTFHO 3 MOXKJIMBICTIO IOBTOPHOTO HE 3apax0OBaHO 3 MOXKJIUBICTIO IOBTOPHOTO

CKJIaJIaHHS CKJIQIaHHs
0-34 = HE3aJ0BIIBHO 3 O60B’H3KOBI/IM.HOBTOpHI/IM HE 3apax0BaHoO 3 o6013’;131<onmv.1 HOBTOPHUM
BHBYCHHSM JUCLHILIIHH BUBYCHHSM JHCLHILIIHH

12. MeToau4He 3a6e3ne4YEeHHA
HaByanbHO-MeTOAMYHUN KOMIUIEKC, HaBYallbHI MOCIOHUMKH, OBIAHHMKH, TJIYMadHi CIOBHHKH,
METOJIUYHI pEKOMEH/IaIIIl 10 1a00paTOpHUX POOIT:
— JlabopaTopHUil MPAKTUKYM 3 KypCy 3arajibHoi (i3uku: HaBY.-MeToa. 1mociOH. / [AnToHOBa H.I'. Ta iH.] —
Kiposorpaa: PBB KAITY imeni Bonogumupa Bunamuenka, 2009. — Y. 1. Mexanika. — 126 c¢. Pexum
nocrymy: https://phm.cuspu.edu.ua/images/MEXANIKA.pdf
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