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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-
npodeciiiHa nporpama)
CremiansHICTh:

014 Cepenns ocBita

KinpkicTh KpeauriB — 6 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 — 1

180 Jexkuii
34 rog.

IIpakTu4ni, ceminapcbki

16 rom.

TwxHEBUX TOaAWH AJIA ILCHHO'I. .
JlaboparopHi 3aHATTA

dbopMu HaBYAHHS:

PiBeHs BHUIIOT OCBITH: 15071
ayIUTOPHUX — 5 TOA. o YT

34 ron.

caMOCTiliHOT po6OTH CTyeHTa (MaricTepchKui) Camocriiina podora
—6rom. 86 ro.
InauBinyanbHi 3aB1aHHs:
10 ron.
Bu koHTpOII0: exzamen
IIpumirka.

[Tpu uboMy ayIUTOpHI TOAUHH CKiIagatoTh — 46,7 %, a caMocTiiHOT Ta iHaUBIAyaabHOI podotu — 53,3 %

2. MeTa Ta 3aBAaHHS HAaBYa/IbHOI JUCIHUILIIHHA

[IpomoHoBana poOoua mporpama ckiazeHa y BigmoBigHocTi A0 BuMor Kowmeniiii ocCBITHHOT
nisibHOCTI 3a crenianbHicTIO 014 Cepenust ocBiTa, mpeamerHa crerianbHicTh: 014.15 Cepennst ocpita
(ITpupoaHuyl HayKu) Ha Apyromy (MaricTepcbKomy) piBHI BUILOT OCBITH.

HeBin’eMHMMH KOMIOHEHTaMHU 3MICTYy 3arajbHoOi ()i3MKM € TakKi PO3JUIM: MEeXaHiKa, MOJIEKYJIsIpHa
¢bi3uKa, eJIeKTprKa 1 MarHeTH3M, ONTHKA, aTOMHA 1 sjaepHa ¢izuka. Jlana poboya mporpama mepeadayae
OMaHyBaHHS CTY/IEHTaMM MEpIIMM OJIOKOM Kypcy 3arajibHoi (Di3MKH: MeXaHiKka, MOJeKyispHa (i3uka Ta
TEpPMOJIMHAMIKA, EJIEKTPHKA Ta MarHeTu3M. [Ipu 1ibOMy THTIOBHMU 3aBIAHHSMU JIiSUTBHOCTI €:

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 (DI3MYHOI CUCTEMU; SBUII 1 IPOLECIB Y (i3UYHIN
cucTemi.

2. TeopetnuHi nocimimkeHHs (i3MUHUX CHCTEM:

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

BuBueHHs (HoCHiDKEHHS) 1/1€alTi30BaHoro 00’ €KTa JOTYHUMHU METOIaMU (MHUCJIEHUN eKCIIEPUMEHT).

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 /T (DI3MYHHX TOCIIHKEHbB 3 3aJaHIMH 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 KOMII IOTEPHOI TEXHIKA 3 METOI BHBYCHHS BJIACTUBOCTEH (hI3UYHOI CHUCTEMH,
sBHIIA a00 Tporiecy B (Hi3HUUHIN cUCTeMi.

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

—  Opranizarlist i BAKOHaHHS HAYKOBOTO JIOCITIDKEHHS TIEBHOT IIPOOJIEMH.

. 3abe3neueHHs OE3MEKH JIF0JIei Ha BUPOOHHIITBI:

— 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 TOH k€ 4ac HAHOUIbII 3araibHi 3aKOHOMIPHOCTI SIBUIL
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 3arajibHoi pi3uku.

MaiiOyTHili BUMTENh NPUPOJHUYUX HAyK, (i3UKH, Ximii, 0i0yIOTii cTapIoi IIKOIM TOBUHEH MaTH
IPYHTOBHY ITIJIFOTOBKY 3 PAAY INepeadauyeHnx HaBYAIbHUM IIJIAHOM JUCIHMILUIIH 1, 30Kpema, 3 (i3uku, moo
3a0€3MeUnTH HAJCKHUH HAYKOBUHM 1 METOOWYHUI 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 HABKOJMUIITHHOTO CEPEIOBUINA, IPOBOJAUTH BUXOBHY POOOTY B YUHIBCHKOMY KOJIEKTHBI.

Kypc 3aranpHoi (i3uku y mporeci miAroTOBKH BUMTEINS MPUPOJHUYUX HayK, (i3ukH, Ximii, 6iomorii
CTapuIoi MIKOJW 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 CTYJEHTH MOBHHHI OBOJIOJITH CUCTEMOIO BMiHb 1 HABUYOK, 5IKi O J1aBanu
MOYJIMBICTh €(PEKTHBHO TEpeIaBaTH 3HAHHS YYHSIM, BUXOBYBAaTH Y HUX JONUTIUBICTH, IHTEPEC 10 3HAHbD,
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 (i3uKH € jmaboparopHuid MpakTHKyM. OCHOBHOIO METOH Jab0OpaTOpHUX
poOIT (pI3UYHOrO MPAKTUKYMY) € CHPHUSHHS OLIbII TIIHOOKOMY 3aCBOEHHIO TEOPETUYHHUX 3HAHb, iX
3aKpIIUICHHIO Ta (POPMYBAHHIO €KCIIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI.

HaBuanbHa nporpama nepeabadae HACTYMHI BUAM AISUIBHOCTI CTYACHTIB: Mi3HaBaJlbHA ISJIbHICTB:
IHTEJNEeKTyalbHl PO3YMOBI [ii, CIIOCTEPEXKEHHs, JIOCIHiJ, YCBIAOMJIEHHS MpOOJEeMH, BUCYBaHHS TINOTES3,
noOyzoBa MoJenel; 3arajlbHO-HaBYallbHA [ISUIBHICTR: TOUIYK iHGopmalii, poboTa 3 JiTeparyporo Ta
IHIIMMH  JDKepeslaMu  1HgopMalii, HaBUYKM CHUIKYBaHHS B KOJIEKTUBHIM MAISUIBHOCTI; OCOOHCTICHO-
peaizyroua AisUIbHICTb: MOIIYK 1HIUBIAYAIBHOTO 3MICTY 1 LiJeH HaBYaHHS (i3UKHU, OCOOUCTICHE PO3yMiHHS
(GyHIaMEHTaIbHUX MOHATH 1 KaTeropiil, BUOip 1HAMBIyaJbHOIO TEMITy HaBYaHHS, CAMOCTIHHE BU3HAYCHHS
e, 1HAWBiAyanbHUN BHOIp JONATKOBOI TEMAaTHKH, IHAWBIAYyalnbHI OOTPYHTYBaHHS TO3MUIIIi,
CaMOPETYJIAILIS, CAaMOaHaIII3 1 CAMOKOHTPOJIb BJIACHOI IsUTBHOCTI.

JlocsiTHEHHST HaBUYAIBHUX MLIJIEH KOXKHOrO MOJIyJs 3a0e3MeuyeThCsl B MpOLeci CHUIbHOI AISUTBHOCTI
BHKJIa/1aya 1 CTY/ICHTIB, sIKa BKJIFOYA€ TaKi €JIEMEHTH:

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

—  TpOBEJEeHHs BUKJIaJaueM KOHCYJbTAllill, AKi 3a0€3MeUyI0oTh CTYI€HTaM MOKJIMBICTh CBOEUYACHOTO
PO3B’s13aHHS HaBYAJIbHUX MPOOJIeM, 1[0 BUHUKAIOTh Y HUX Yy Ipolieci poOOTH HaJ MOAYJIEM;

—  y3araJlbHEHHs HABYAJbHOIO MaTrepiady MOAYJS MiJ 4ac JEKIii, Ae po3risaaroTbcs MUTAHHS
METO/IOJIOTIYHOTO XapaKTepy, a TaKOXX BU3HAYAIOTHCS 3aBJAaHHS IIJBUIICHOI CKJIAJHOCTI, BUKOHAHHSA 1
JeTaiizallis SKUX 3I1HCHIOEThCS MiJ] Yac MPaKTUYHUX 1 Ja0OpaTOpPHUX 3aHATh Ta B MPOLECI CaMOCTIHHOI
ISTIBHOCTI.

[Ticns 3akiHYeHHs POOOTH HAJX MOJIYJIEM CTYAEHTH, MPOXOJAATH IiJICYMKOBHI KOHTPOJb 3TiTHO
PEUTHHTOBOI CUCTEMHU 13 3aCTOCYBAHHSIM IHTEIPATUBHOT METOIMKHU OLIIHIOBAHHS HABYAJIbHUX JOCSTHEHb.

KoxxHU#T 3MICTOBHIA MOJIyib, SK TPaBHIO, CYIPOBOUKYETHCS KOMILIEKCOM Pi3HOMAaHITHHX
TUAAKTHYHUX 3ac00iB HaBYaHHS, M0 3a0e3MeuyroTh, HAOYHICTh MaTepially 1 CHPHUSIOTh JOCATHEHHIO
KOHKPETHHX IIiJIed HaBuaHHA. Mopaysi, IO BMIIIYIOTh IIILOBY Mporpamy mik, OaHk iHdopmarii Ta
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METOJMYHHUX BKa3IBOK IS ii 3aCBOEHHsI, 3MIHIOIOTh XapaKTep B3a€MOCTOCYHKIB MK BHUKIaJa4aMH 1
CTYACHTaMH.

MopynpHa TEXHOJIOTISI HaBYaHHs 3arajbHOI (DI3UKM BKIIOYAE€E TPU KOMIIOHEHTH, 3MICTOBHH,
Oprasi3amiiHui 1 KOHTPOJILHO-OI[IHIOBATLHUH 3 IOT0 CTUMYJTIOIOUOK0 (PYHKITIETO.

Bin cTyneHTiB BUMaraeTbcs MpoJEeMOHCTPYBATH 3HAHHS KOKHOI 3 3MICTOBHUX OJUHUIIL MEpel THM,
K TepeiTu 1o BUBUEHHS HacTymHoi. CrovaTky HaBYaHHS 30pi€HTOBAaHE HA 3aCBOEHHS TOJIOBHOTO —
0a30BUX €JIEMEHTIB 3HaHb Kypcy (i3UKH 1 HAWBOKIIMBIIINUX aIrOPUTMIB Jii. [[pyrum erarom € po3BuBaroye
HaBYaHHS, 110 0a3yeTbcs Ha TBOPYIM CaMOCTIHHIN AisuibHOCTI cTyneHTiB. OpraHi3aliiHUK KOMIIOHEHT
TEXHOJIOT1] 3aCBOEHHS 3MICTYy HaBUYaJIbHUX MOJYJIB 13 Kypcy 3arajdbHOi (QI3MKH € CYKYIHICTIO
pi3HOMaHITHUX (HOPM 1 METOJIB OpraHi3amii OCBITHBOTO MPOIECY: JEKIIHHNX, MPAKTHYHHX 1 Ta00paTOPHUX
3aHATb.

Hnst omamyBanHs cryaeHtamu cremianbHOCcTi: 014 Cepemnst ocBiTa, NMpeIMeTHA CHCMialbHICTh:
014.15 Cepennst ocsita (IIpupomHuui Hayku) KypcoMm 3arayibHOi (i3wKu mepeadaueHi sK pi3Hi GopMu
ayJIUTOPHOI poOOTH, TaK 1 cCAaMOCTilHA Ta IHAMBITyaJbHa 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 OyJI0 MPHUALICHO HAIEeKHOT YBar.

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

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

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

—  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
HaWBaXJIMBIMIKUX (PYHKIIIH OCOOMCTOCTI: MUCIICHHS, BOJIi, XapaKTepy;

—  PO3BHUTOK YMiHHS CaMOCTIHHOT poOOTH Ta i aKTUBI3AIliT;

—  HaBYaHHS METOJaM HayKOBOTO IMi3HAHHS;

—  (opmyBaHHS 1 PO3BUTOK y CTYIEHTIB JIAICKTHYHOTO MHCICHHS 1 crienu(igHoro «(pi3uaHOTOY
MUCJICHHS,

—  PO3KPHUTTS €CTETUYHOTO Ta JIOTTYHOTO B (Pi3UIIi: IMBHOI CTPYHKOCTI 1 KpacH, YiTKOCTI 1 CTPOTOCTi,
BUIITYKAHOCTI 06araThox ii pillieHb 1 MPUHOMIB;

—  BHUKOPHUCTaHHS NMPaKTUYHUX 3aHATh K OJAHOTO 3 €PEKTUBHUX MPHUIOMIB NEPEBIPKHU CB1JOMOTO,
IIIMOOKOT0, MIITHOT'O 3aCBOEHHS 3HAHB;

—  3aKpiIUIEHHS, y3araJbHEHHs 1 TOBTOPEHHS HaBUaJIbHOTO MaTepiany.

B pe3ynbraTi npoBeeHHS NPAKTUYHUX 3aHATh CTYIE€HTH ITOBUHHI:

3namu:

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

—  METOJH PO3B’sI3yBaHHs, (PI3MYHUX 3a]a4;

— 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 mofaHHs (i3UYHUX 3a/1a4, 30KpeMa, MaTIOHKOM, IpadikoM, CXEMOI0,
CHCTEMOIO PiBHSIHB, MOJICIIIIO, CIIOCTEPEKEHHSIM, €KCIIEPUMEHTOM, CKOPOYEHUM ITUCHbMOBHUM 3aIlHCOM;

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

—  pauioHaJbHO 3alKcaTH YMOBY 3a/1ayi;

—  BIAUIYKYBaTH 1 BBOAUTHU JOJATKOBI YMOBH,

—  TPOBOJUTH MOLIYKHU IIISAXIB PO3B’A3yBaHH 3a/1aui 1 CKJIaIaTH 3arajibHU IJ1aH PO3B’S3KY,

—  BHUOUMpaTHu pauioHadbHHIA croci0 po3B’sI3Ky 3a4aul;

—  CTaBUTH 1 1aBaTH BiJIOBI/I Ha 3alUTaHHS 5K YaCTKOBOTO, TaK 1 3araJbHOTO XapaKTepy;

—  IMPOBOJUTH aHaII3 Ta OLIHKY 3400yTUX pe3yJIbTaTIB;

—  CKJIaJaTH 3ajjauy i3 3aJaHOi TeMU 3 BUKOPUCTaHHSAM CYYaCHUX 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 3a/71a4 3 (DI3UKH B 3aTraJIBHOOCBITHIM IIKOJII.

Memoro nposedenns 1a00PAmMOPHUX 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 MPHHIMIIIB 1 METOIIB BUMIpPIOBaHb y (i3HIli, KyJIbTypH NpOBEACHHS
€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
EKCIEePUMEHTATOPCHKOT KOMIETEHTHOCTI:

a) YMiHHA naaHy8amu excnepumenn, To0To GOopMyITIOBATH HOTO METY, BU3HAYATH €KCIIEPUMCHTAIbHUI
METOJI 1 JJaBaTH HOMY TeOpeTHYHe OOIPYHTYBaHHS, CKJIAJaTH IUIaH JOCIiAy ¥ BH3HAYaTH HaWKpall yMOBU
JUIs WOro MpOBENCHHS, OOMpaTH ONTHMANIbHI 3HAYEHHS BUMIPIOBAHMX BEJIMYUH Ta YMOBU CIIOCTEPEKEHb,
BPAaxXOBYIOYH HAsIBHI €KCIIEPHUMEHTAIIbHI 3aCO0H;

0) yminna niocomyeamu excnepumenm, TOOTO oOHpaTu HeoOXiaHe OONaAHAHHS W BUMIPIOBaJIbHI
npwiIaan, 30MpaTd JOCTIHI YCTAaHOBKM YU MOJENI, PAliOHAIBHO PO3TAIMIOBYBATH MPHUIAIN, JOCATAIOYH
0e3MevYHOro MPOBEACHHS JOCTiY;

B) YMiHHS cnocmepieamu, BU3HAYaTH METY W 00’€KT CIIOCTEPE)KEHHS, BCTAHOBIIOBATH XapaKTEpPHI
03HaKHU nepediry Gi3MUHUX SBUII 1 TPOLECIB, BUALIATH iXHI CYTTEBI O3HAKH,

T) YMiHHA 8uMIpiosamu Qizuyni eeauyunu, KOPUCTYIOUUCh PI3HUMHU BUMIPIOBAIBHAUMH MPHIATAMH Ta
MipHJiaMy, BU3HAYATH LIHY MOAUIKH IIKaJIN MPUIaay, 3HIMATU MTOKA3H MPUIaIY;

T) YMiHHA 00pobnamu pe3yibmamu eKcnepumenmy, OOYHCIIOBATH 3HAYCHHS BEJIMYHMH, 3HAXOJUTH
NOXHOKK BHUMIPIOBaHb, CKJIafaTd TaONMIll OJEp)KaHMX JAHWX, TOTYBaTHU 3BIT HPO MPOBEIEHY pOOOTY,
3anKCyBaTH 3HAYCHHS (PI3MYHMX BEJIMYHH Y CTaHIAPTH30BAHOMY BHTIJISIII TOIIIO;

N) VMIHHA [HmMepnpemyeamu pe3yibmamu eKcnepumeHmy, OINUCYBaTH CIIOCTEPeXyBaHl sSBHINA U
IPOIIECH, 3aCTOCOBYIOUM (Di3UYHY TEPMIHOJIOTIIO, MMOJaBaTH Pe3yiIbTaTH Yy BHUIVISIAI (OPMYN 1 pIBHSHB,
BCTAaHOBIIIOBaTH (PYHKIIIOHAIbHI 3aleKHOCTi, OymayBatu rpadikd, pOOMTH BUCHOBKH TNpO 3[iliCHEHE
JOCTIPKEHHS B1JIOBIAHO /10 TIOCTABJIEHOI METH.

OTxe, B pe3ysbTaTi IpoBeIeHHs Ja00paTOPHUX 3aHSTh CTYACHTH 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 ITpaBMJjIa rpa)iYHOrO MOJAHHS PE3YJIbTATIB €KCIIEPUMEHTY;

—  BHMMOTH JIO IUTaHb OXOPOHU Ipalll 1 TEXHIKK Oe3MneKu miJ yac podoTu y pi3udyHux 1abopaTopisx
BUIIIOTO HaBYAJILHOTO 3aKJIa/ly Ta IKUIbHOMY (Di3MuHOMY KaOiHeTi,

—  OCBITHI 1 BUXOBHI 3aBJIaHHS Ja0OpaTOpPHUX POOIT 1 (I3MUHUX MPAKTUKYMIB Yy 3arajibHOOCBITHIN
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 (i3MyHOro objaaHaHHs, (I3UUYHUX NMPHIAAIB; KOPUCTYBATUCS
JTIOBIJIKOBOIO JIITEPATypOIO;

— 3a0e3neuyyBaTH BUKOHAHHS 3aB/IaHb JJAOOPATOPHUX POOIT 1 Pi3MUHUX MPAKTUKYMIB Y IIKOJII.
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3. [Iporpama HaBYaJILHOI AUCHMILIIHU

3microBmii Moayasb I. MexaHika

Bcemyn. Tlpeamet ¢i3uku. 38°s13ku (HI3UKH 3 THITUMHU HayKaMU 1 TeXHIKO0. OCcHOBHI (Di3W4YHI TTOHSTTS.
@i3uyH1 BEMWYMHHA Ta iX BUMIiproBaHHSA. Po3aMipHicTh (izuunmux BenmuduH. Martepis 1 pyx, IpocTip i 4ac.
MarepianpHa €1HICTh CBITY. [IpeameTt 1 meTonu (izukmu.

Tema 1.1. Ocnoeu Kinemamuku

3amaui kiHemaTrku. KiiacuuHi ysiBJICHHS Tpo MpocTip 1 yac. ETanonu 1oBkuHM 1 yacy. MatepiaibHa TodKa.
Knacudikariss MmexaHiuHUX pyxiB MaTepianbHOI Touku. MexaHiunuii pyx. Cucrema Bimniky. BigHOCHICTB
pyxy. Tpaektopis, nuiax 1 nepemimenns. LlBunkicts. JlomaBanHs mBHAKOCTEeH. MeToau BHUMIpIOBaHHS
HIBUJIKOCTEH y O10JIOTIYHUX CUCTEMaX.

PiBHOMIpHUIT ipsiMosTiHIHMIA pyX. [ padiku 3a1e)KHOCTI KIHEeMAaTUYHUX BEIMYMH BiJT Yacy.

[TpuckopenHs. PiBHONpHCKOpEHUH MNpsAMOMiHIKHUE pyX. ['padiku 3aneXKHOCTI KiHEMaTHYHHX
BEJIMYMH BiJ] yacy. BB nmprckopeHHs Ha )KUBI OpraHi3MHu.

Pyx mo xomy. Ilepion i yacrora obepranus. JliniiiHa 1 KyroBa MBUAKOCTI. JIOIEHTPOBE MPUCKOPEHHS.
JIiHiliHI 1 KyTOBI BEJIMYMHH, iX 3B’A30K. PIBHSIHHS PIBHOMIPHOTO 1 HEPIBHOMIPHOT'O PYXiB TOYKH I10 KOJY.

Tema 1.2. Ocnosu ounamixku

3aBganHs auHamikd. [lepmmii 3akoH HploToHa Ta Horo Hacmiaku. [HepriiaabHI CHCTEMH BIIJIIKY.
[Mpunnun BimHocHOCTI [Mamines.

Maca Ta ii BumiproBanss. Cumna. Jlomaanns cun. Jpyruit 3akoH Hertotona. Tperiit 3akon Hetotona. [IposiB
3akoHiB HproToHa B wuBiif mpupoai. Cunu B Mexanini. Cuinu B XHBii npupoai. MexaHiyHi BIacTUBOCTI
TKaHUH OpPTraHi3My JIIOJUHU.

['paBiTaniiini cuiu. 3aKOH BCECBITHBOTO TsOKiHHA. ['paBitartiiina crana i i BumiproBanas. Cuita TsDKIHHS.
Pyx min piero cunu tsokinHs. 3akonu Kerepa. Bakka Ta iHepTHa MacH, 1X €KBIBaJICHTHICTb.

Bara rina. HeBaromicTs.

Cucremu MarepiaJlbHUX TOYOK. 30BHIIIHI M BHYTpIIHI CWIM. 3aMKHyTa cucrema. Pyx cucremu
MmarepianbHuX To4doK. Llentp mac. Koopaunatu nenTpy mac. Pyx meHTpy mac.

Cuna npyxnocti. Bugun npyxnux aedopmamiif. 3akon ['yka. Moayns mpyXHOCTI, KOEQIIIEHT
[Tyaccona. [IpyXHicTh 1 TNIACTHYHICTB, MeXa TpYyKHOCTI. EHepris i rycTuHa eneprii npyxHoi nedopmartii.
Cuna tepta. Koediuient teprsa. B’saske teprs. Pyx tin y B si3komy cepenosuini. @opmyna Crokca. Cyxe
TepTs. TepTs CIOKOI0, KOB3aHHS 1 KOUEHHS. 3HAYEHHS CHJI TePTS Yy IPUPO/Ii 1 TEXHIII.

MomeHT cunu. YMOBH piBHOBAru Tija.

Tema 1.3. 3akonu 36epexcenns 6 mexaniui

ATUTHUBHICTH 1 3aKOH 30€pEKEHHS MacCH.

IMmynbe (KUIBKICTE pyXy) Tija. 3aKOH 30epekeHHs IMITynbey. PyX Tisia 31 3MiHHOIO Macoro. PiBHSHHS
Memepcbkoro i LlionkoBcbkoro. PeakTuBHUIMA pyx

Mexaniuna poOota 1 enepris. Iloryxnicts. KineTnuHa 1 moteHuianbHa eHepris. 3aKoH 30epeKeHHs
e”eprii B Mexanini. KoedinieHT KopucHOi aii mpocTux MexaHi3MiB. [IposiBu 3akoHy 30epeKeHHs IMITYJIbCY B
npupoii (PEakTUBHUN PyX 1 MBI OPTraHi3MH; POJIb PEAKTUBHOIO PyXy AJIS TEPEMIIIEHHS KUBUX OpPTraHi3MiB).
MexaniuyHa po0oTa 1 MOTYKHICTh JIIOACHKOTO OpraHi3My (poOoTa ceplis; eproMeTpis; MeXaHi4Hi BIaCTHBOCTI
TKaHWH OpraHi3My JIFOJAMHU; KOe(ILIEHT KOPUCHOI J11i M SI31B; €HEPrisl )KUBUX OPraHi3MiB).

Tema 1.4. Mexanika pioun ma zazie

3anadi rigpoacpoMexaniki. THCK y pianHax 1 razax. 3akoH [lackans muist piiuH 1 rasis.

TUCK piIMHU Ha THO 1 CTIHKY MOCYAWHH.

ATMoOcC(epHuil TUCK Ta Horo BUMipIoBaHHs. BIIMB 3MiHM aTMOC(EPHOTO THCKY Ha OPTraHi3M JIFOJAUHU.
BumMiproBaHHs KpoB’sHOTo THUCKY. I'igpocTaTiunuii mapagokc. ['igpaBiiuHa MalmHa.

ApximenoBa cuiia. YMOBU IUTaBaHHS T1JI.

Ineanpna piguaa. CramioHapHuil pyx piauHd. PiBHSHHS Hepo3puBHOCTI. PiBHsHHS bepHysi.
®opmyna Topiuemni. Peakuist pigunau, mo BuTikae. Pyx B’s3koi pinunu. ®opmyna [lyaszeins.

Pyx y pinuHax i razax: cuim J0060BOT0 ONopy, MiioMHa CUila KpHJiia JliTaka.

Tema 1.5. Pyx ¢ neinepuyianvHux cucmemax 6i0JiKy ma el1emMeHmu MexaHiku cneyianvHoi meopii
eéionocnocmi (CTB)

HeinepuianeHi cuctemu BijutiKy. Cuna Kopiomica. [1poss cui inepiii Ha 3emii. MasTHuk @yko.

ObmexenHs kimacuuHoi MexaHiku Hptotona. Iloctynmatu Eifnmreidina. Cuctema Bimiiky B CTB.
Bignocuicte ogHouacHocTi. [leperBopennst Jlopenma. BigHOCHICTh MOBXKHMH Ta 1HTEpBaIIB Yacy. €IHICTD
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MpoCTOpY 1 4acy. PenmaTuBICTCHKUI 3aKOH OJaBaHHS MIBUIAKOCTEH. PeNsSTUBICTCHKUN IMITYJIBC 1 APYTHMA
3akoH HproTona. B3aemo3B’s130k Macu i eneprii. 3akon 30epesxenns B CTB.

Tema 1.6. Konusannsa i xeuni. Akycmuka

Pyx min pniero mnpyxHHX 1 KBa3impyKHHX cuil. PIBHSHHSA pyxy HaWNPOCTIINX MEXaHIYHUX
KOJIMBAJILHUX CUCTEM O€3 TepTs: MPYKUHHUM, MaTeMaTUUYHUN, (PI3WIHUH 1 KpyTHIbHUEN MasTHUKH. [lepiof i
BJIaCHA YaCTOTa KOJIMBaHb. EHEprisl KOMMBAIBLHOTO TiJa.

PiBHSIHHS pyXy KOJMBAJIBHHUX CHUCTEM IIPH HAABHOCTI OMOPY. 3aTyXar4i KOJMBaHHS.

Bumymieni konuBanss. Pesonanc.

[ToHATTS PO KOJNMBAHHA Y 3B’SI3aHUX CHCTEMax, MOMIMPEHHS KOJIMBAHb B OJHOPIIHOMY MPY>KHOMY
cepenoBuili. [10310BkHI 1 monepedHi XBHII.

[Ipupona 3Byky. JIkepema 1 npuitmaui 3ByKy. OO’€KTHBHI 1 CyO’€KTHBHI XapaKTEPHCTHKH 3BYKY.
HIBuakicTs 3ByKy. Edext Jlomnepa B akycruui. KonuBanbHi npoliecu B )KUBUX OpraHizMax. 3BYKH B JKUBIH
npuponi. Pi3UYHI OCHOBHU CIIyXy. 3aTyxaHHS 3BYKOBOI XBWJII B OpraHax CiIyXy. YJbTPa3ByK Ta HOro
3acrtocyBanHA. [loHATTS mpo iH(ppa3Byk. [HDpa3Byku 1 yapTpa3Byku B npupoji. Brumue BiOparii Ha >kuBi
opraHizmu. Exosioriui npo0iieMu aKyCTHKH.

3microBuii MoayJas II. MoJsekyaspHa dizuka i TepMoaMHaMiKa

Tema 2.1. Monexkynapua ¢pizuxa

Beryn. [Ipeamer ta 3anadi MosekynsapHoi ¢izuku. OcHoBHI (hiznuHi Teopii. KopoTkuii icTopudHuii ors
monekyisipao-kiHetnuHoi  Teopii (MKT) Ta Ttepmogunamiku. OcHoBHi momoxkenHs MKT Tta ix
eKCIIepUMEHTaIbHE OOIPyHTYBaHHs. TepMoIuMHaMIYHUI Ta CTATUCTUYHUIA METOAM BUBYEHHS MAKPOCKOMIYHUX
cucteM. OCHOBHI (pi3W4HI BETMYMHH.

2.1.1. OcHOBH MOJIEKYJIAPHO-KiHeTUYHOI Teopii ra3ziB. OCHOBHI MOJ0KEHHS MOJIEKYJIIPHO-KIHETUYHOT
teopii razy (MKTI). Ineansumii ra3. OcnoBue piBHsHHsI MKTT. 3akon [lanmsrona. MonekyasipHO-KiHETHYHE
TIIyMaueHHs TUCKY Ta Temmneparypu. Crana bonbiiMana. OCHOBHI NMOHSATTS MOJIEKYJISIPHO-KIHETUYHOT Teopii
oynosu pedoBuan (MKT). Pons audysii y xwuBiit i Hexxusiit npupoai. OcnoBne piBastHHA MKT. PiBHAHHS
Knaneiipona-MenneneeBa. 3akoHu iaeanbHOro rasy: boins-Mapiorra, ['eii-JItoccaka, lapns. YHiBepcanbHa
razoBa craja. 3akoH ABoraapo. BumiproBanHs mBuakocteil moneky, gociin Llrepna. Po3monin mBuakocreit
Mosekyn 3a MakcBemiom. bapomerpuuna dopmyna. Posmomin Makcemna-bonbivana. ExcriepuiMeHTanbHe
BU3HAUYCHHS Yucliia ABOrpaapo. Po3noin eneprii MoieKyl 3a CTYIEHSIMH BUTBHOCTI.

2.1.2. sIsuma nepenocy B rasax. CepelHsi JOBXHHA BUIBHOTO NMpoOiry mMojekyi. Yucino 3iTKHEHb.
Buytpimne tepts. TemnonposianicTs ras3is. Audysisa rasis. Bakyym. BiactubocTi po3piakeHoro razsy.

Temmneparypa. 3B’S30K TeMIepaTypu 3 €HEpPri€l0 pyxXy MOJIEeKyl. AOCONIOTHA ILIKana TeMIeparyp.
3aneXHICTh MIBUIKOCTI XIMIYHUX PEaKIiil BiJ TEMIEpAaTypy Ta TUCKY CUCTEMHU.

Tema 2.2. Tepmoounamika

2.2.1. OcuoBu tepmoaunamiku (T/I). 3aBnanns i MeToan Teopii TEIIOTH. TepMOAMHAMIUHA CHCTEMA.
PiBHoBakHi cranu. Ilapamerpu crany. BuyTpimHs eHepris 1 ii 3MiHa npH Terulonepenadi Ta 3]iHCHEHHI
po6oru. Kanopiitnicte ki. [lepmie Hauvamo TJI. 3acrocyBaHHS MepIIOro Havyajla TEPMOJUHAMIKH [0
130MpoLieciB. 3acTOCYBaHHS MEpPIIOr0 Hayajga TEPMOJMHAMIKM JI0 XIMIYHMX MpOLECiB Ta O10JOTiYHUX
cucteM. TemIoeMHICTh 1eanbHOro rasy. PiBHsHHsA Maiiepa. Posnonin eHeprii 3a CTyNEHSIMM BUIBHOCTI.
Aniabatnunuii nporec. PiBusiaus [Tyaccona. [Tonmitponiunuii npouec. IIIBuakicTs 3ByKy B rasi.

O06opoTH1 Ta HeoOOPOTHI Mpolteck. TenaoBl MamMHU. TEmIoBl JBUTYHH Ta OXOPOHA HABKOJMIIIHBOTO
cepenopumia. [luxn Kapuo. [pyruit mpunmun TJ[. Teopema Kapno. 3Bemena temmora. HepiBHIiCTbH
Knaysiyca. Entpomnis. Extpomnist 1 6ionoriuni 0o6’ektr. CTraTUCTHUHE TiayMadeHHs Apyroro Hauana T/I.
JKugi opranizmu 1 Apyruil 3akoH TepmoauHamiku. Teopema HepHcra (Tpere Hauano T/I). HemocskHicTb
a0COIOTHOTO HYJIS.

2.2.2. PeanbHi rasu. Pinunn. Tepai tina. ExcriepuMenTanbHi i30TepMH peanbHOTo rasy. PiBHSIHHS
Ban nep Baanwca. Kputnunuii cran. besposmipue piBHsiHHS Ban nep Baanbca. [lonstrs ¢asu ta daszosi
nepexoau Mepuoro Ta apyroro poxay. PiBHoBara piamunu Ta rasy. PiBHanus Knaneiipona-Knaysiyca.
Bosoricts noBitps. I'irieHiuHe 3HauU€HHS BOJIOTrOCTI MOBITPsA. BHYyTpimiHs eHepris peanbHOro rasy. Edekr
Jlxoyns-TomcoHa. 3piJkeHHs Ta3iB Ta oJiepKaHHA HU3bKUX Temreparyp. [IoHATTS npo ra3oquHamiky.

3aranbHi BiIacTUBOCTI Ta OynoBa pinuH. BnactuBocti pigkoro crany. [loBepxHeBuil map piauHH.
[ToBepxHeBuit Hatar. 3Mo4yyBaHHS. 3MOYYBaHHS 1 He3MO4yBaHHS B mpupoai. Kaminspui sBuma. Poib
KalnuIipHUX SBUL] B mpupoji. ['azoBa emOomis. @opmyna Jlammaca. Ocmotnunui Tuck. Ponb ocmocy B

OionoriyHux cuctemax. THCK HacMYeHMX MapiB HaJ MeHICKOM. Pinki pozunnu. 3akoH Payns. OcMoTuyHMMA
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tick. 3akoH Bant-T'obda. B'sskicte pigua. Kaminsgpai sBuma. [loBepxHEBO-aKTHBHI PEUOBHUHH.
Ancop6uis. @notauis. Pinki kpucramnm.

AmopbHi Ta KpuctamiyHi Tima. Jlamekuit MOpSAIOK Yy KpUCTalaxX, aHI30TPOMis KpPHCTAIB.
Knacudixkamist kpuctainiB 3a THIOM 3B’s13Ky. JledekTn y kpucranax. MexaHi4Hi BIACTUBOCTI TBEPAUX Til.
Tennosi BnactuBocTi kpuctainiB. CyOmiMalisi, TutaBieHHs, Kpucraiizamis. Jliarpama piBHoBaru. IloTpiitHa
touka. TernoeMHicTh KpucTaniB. OCHOBHI YSIBJICHHS IO XiMiuHy OYZOBY Ta CTPYKTYpY MOJIIMEPIB.

TennoBe po3MIMPEHHS, TEIJIOEMHICTh 1 TEIUIOMPOBIMHICTh Ta3iB, PIAKAX 1 TBEpAUX TUIL.
TermmonpoBiqHICT, TKAaHUHU oOpraHizMy moguHu. CrocoOu mepenadi €Heprii OpraHi3MOM B OTOUYYIOYE
cepenoBuie. bioaoriyHui KaIOPUMETD.

3microBuii MoayJb III. EjexkTpuka i Maraerusm

Tema 3.1. Enexmpocmamuka ma eaeKmpoouHamika

Beryn. [Ipeamer Ta MeToam eNeKTpUKH 1 MarHeTu3My. KOpOTKWU iCTOPHUYHMIA OIJISIT BYCHHS TIPO
€JIEKTPHUKY 1 MarHeTu3M. PO3BUTOK eJIeKTpOEHEepreTUKU B YKpaiHi.

3.1.1. EnexTpuudHe mojge Yy Bakyymi. Enexrpoctatmka. Enektpuunuii 3apsa.  BmactuBocti
eJleKTpuyHOro  3apsimy. JIBa Buam  3apsimiB.  JluckpetHicTe  3apany. EnementapHuil  3apsi.
ExcniepumeHTanbHe BU3HAYEHHS 3apsly €JEeKTpoHa. IHBaplaHTHICTH 1 3aKOH 30€peXeHHs 3apsuy.
Haiinpocrimmi 3apspkeHi Tima: MOJAENh TOYKOBOTO 1 HEMEPEpPBHO PO3MOAUICHOTO 3apsmy. B3aemomis
TOYKOBHUX 3apsykeHux Tul. 3akoH Kynona. Enextpuune mnone. HampykeHiCTb €IEKTPUYHOTO TOJISL.
[punnmn cynepnosumii. [lotik BekTopa HampyxeHocti. Teopema Octporpaacbkoro-l'aycca Ta ii
3aCTOCYBaHHSA 710 PO3PAXYHKY I10JIiB HAHMPOCTIIIMX T1JI.

PoGora cun emexkrpocrarnyHOro mONA. llOTeHLIanbHUN XapakTep eJNEeKTPOCTATHYHOTO IOJIS.
[Mupkynsmis BekTopa HampyxkeHocTi. [lorenmian. Pi3Hunsg mnortenmiamiB. EkBiMOTeHIialbHI MOBEPXHI.
PiBasans Ilyaccona. 3B’s30k moteHmiany i Hampyxkenocti monst (IToreHmianm Ta HampyXeHICTbH MO
CTBOPEHOT'0 TOUKOBUM 3apsPKEHUM T1JI0M, CUCTEMOIO TOUKOBHX 3apsAPKEHUX T, TUIIOJIEM).

3.1.2. llpoBigHuKHM Ta JieJIeKTPUKH B ejeKTpu4uHoMy mouai. Enepris B3aemopnii 3apsigiB Ta
eHeprisi eJeKTPUYHOro moJjisi. Posmoxin 3apsniB y mnpoBigHUKY. [IpOBIAHMKK B €JIEKTPUYHOMY TMOJIL.
ExBinoTeHmianpHICTh MOBEPXHi MpoBiAHKUKA. HanpyxeHicTs moJast Oiist MoBepXHi MPOBIJHUKA Ta 11 3B’5130K 3
IIOBEPXHEBOIO T'YCTHHOIO 3apsiny. EnexTpusanis yepe3 BIUIMB. BpaxyBaHHs IOJIi HaBEACHUX 3apsiliB.
Enekrpopopna wmammHa. Enekrpoemuicte. Konpmencatopu. Bumm kxonamencaropiB. CromydeHHs
KOHJIEHCATOpiB. €MHICTb Ta AieNEKTPUYHA TPOHUKHICTh TKAHUH OpPTaHi3My.

Mienextpuxu. [lonsipai 1 HemonspHi Monekynu. BimbHi 1 3B’s3aHi 3apsiiu. [lonmsipusaiiis Ji€NeKTPHKIB.
Hemnonsipui nienexktpuku, Teopis ix mnonspusarii. IlomsipHi mienekTpukH, Teopis iXx mnomspusauii. Bekrop
nosspu3aii. JlienekTpudHa MpOHUKHICTG 1 CIPUMHSTIMBICTD, BEKTOP €IEKTPUYHOrO 3MillleHHs. Enekrtpuune nosne
Ha MeX1 IBOX JiieneKTpuKiB. CernetoenekTprku. Enextperu.

Enepris cucteMu HEpyXOMHUX TOUYKOBHX 3aps/iB, 3apsAIKEHOT0 POBIIHUKA, KOHJIeHcaTopa. EHeprid i
I'YCTHHA €HEprii eJeKTPOCTATUYHOTO OIS,

3.1.3. HocTiiiHuii enekTpuyHUil cTpyM. PyX 3apsiB B eNeKTPUYHOMY IO, EIEKTPUIHUN CTPYM.
[MocriitHuii cTpyM 1 Horo xapaktepucTuku. Onip npoBiAHUKIB. ENeKTponpoBiAHICTh )KUBUX OpraHi3miB. [lis
€JIIEKTPUYHOTO CTPYMy Ha OpraHi3Mm JroauHHU. [IpakTHyHe 3acTOCyBaHHS [ii €NEeKTPUYHOTO CTPyMy Ha
opradi3M. PiBHSHHS HemepepBHOCTI. YMOBA CTalliOHAPHOCTI cTpyMy. 3akoH OMa Julst AUISTHKY KoJsa. 3aKoH
Owma B audepeHuianbHii Ta iHTerpaibHiil popmax. CtoponHi cuinu. Enextpopymiiina cuna. 3akoH Oma Juist
HEOJHOPIIHOI JUIAHKK 1 MOBHOro koja. [locmimoBHe 1 mapasnenbHe 3’€HaHHS NpoBiAHUKIB. PoboTta i
MOTYXHICTh TMOCTIHHOTO cTpyMy. 3akoH JIxoyns-Jlenna. Posramyxkeni kona, mpaBuia Kipxroda Tta ix
3aCTOCYBaHHS.

3.1.4. EfeKTpUYHHUI CTPYM Yy BakyyMi, razax Ta pinmnax. TepMoeneKkTpoHHa eMicis. 3alieKHICTh
CTpyMy HAacHYeHHs BiJ TeMmmneparypu. JIBOXeNeKTpoaHiI Ta TPbOXENEKTPOAHI JaMImHM 1 IX 3aCTOCYBaHHS.
EnextponHo-nipoMeHeBa TpyOka. [IoHATTS Ipo BTOpMHHY Ta aBTOENEKTPOHHY EMICIi.

I[Mpouecu ionizamii i pexomoOiHanii. CamocTiiiHuil Ta HecamocTiiiHuil po3psan y razax. BompT-ammepna
XapaKTepUCTHKA Ta30BOro po3psany. Bumm pospsmiB (Tiiroduii, TyroBui, iCKpOBHUM, KOpOHHUI). bnnckaska.
[MoustTs npo nnasmy. Bukopucranss mia3mu B Ximii. BukopuctanHs razoBux po3psiai. KaroaHi npomeHi.

Enextponitu. EnexktpuyHuii crpym B enekTpodiTax. EmekTpomiThyHa mgucorriaiig.  Teopis
€JIEKTPOITUYHOI MPOBiHOCTI. 3akoH OMa Juts enekTpodiTiB. Enextponis. 3akonu Papaznes. Bukopucranus
eJIEeKTpOoIi3y B TexHill. XiMiuHI Jpkepena cTpyMy. Poiib eNeKTpOJTIB Yy JKUTTEISUIBHOCTI OpraHi3MiB.
EnexTpuyHi BIaCTUBOCTI TKAHUH OpraHi3My.




3.1.5. EnexTponpoBignicts TBepaux Tii. EnexkTpnuni konTakTHi sisuma. Knacudikarist TBepaux
TN (OPOBIAHMKHM, JI€NEKTPUKH, HaMiBOpOBiAHMKM). Enextpuunuit crpym y wmeranax. J[ocmiau
Mannensimrama 1 [lamanekci, Tonmmena 1 Ctroapta. KnacudyHa enekTpoHHa TEOpisl MPOBIIHOCTI METAIB.
BuBenenns 3akoniB Owma, JDxoyns-JIeHma Ha OCHOBI eJIeKTpoHHOI Teopii. 3akoH Binemana-®pania.
3alieKHICTh OMmopy MeTamiB Big Temneparypu. HamampoigHicTe. [IOHATTS Npo KBaHTOBY TEOPIrO
npoBiAHOCTI TBepaux Tid. [IpoBigHicTh HamiBOpoOBiAHWKIB. BnacHa 1 JOMIIIKOBa MPOBIAHICTH
HaITiBIPOBIIHUKIB. 3aCTOCYBaHHS HAITIBIIPOBITHUKIB.

PobGora Buxomy emexktpoHa 3 Metany. KoHTakTHa pi3HUNS moTeHmianiB. KoOHTakTHI sBUIIA B
HariBMNpoBiIHKKAX. HamiBnpoBiTHUKOBI 1ioau 1 TpaH3ucTopu. Tepmoenektpuanuii ctpym. [psimi Ta ob6epHeHi
TEpMOEJIEKTPUYHI sBUILA. TepMOeNeKTpUYHI TeHEPaTOPH.

Tema 3.2. Enekmpomaznemusm

3.2.1. llocTiiiHe MaruiTHe moJjie y BAKyyMi Ta pe40BHHi.

MarniTHe nosne Ta Horo xapakrepucTuku. MarHiTHuH noTik (MarHiTHe 1oje eJIeKTPUYHOrO CTPyMYy.
[Haykmist 1 HampyKeHicTh MarHiTHoro moisi). 3akoH bio-Caapa-Jlamiaca. MarniTHe mozie HpsMOro,
KOJIOBOI'O 1 COJIEHOiIHOrO cTpyMiB. LIMpKyisiis BeKTopa IHAYKLII MAarHiTHOrO MOJs. 3aKOH ITOBHOI'O
CcTpyMy. MarniTHa B3aeMogisi cTpymiB. 3akoH Ammepa. Pobota mpu pyci mpoBinmHUKa 31 CTpyMOM Yy
Mar"iTHomy 1oi. KoHTyp 13 cTpyMOM y MarHiTHOMY Toyri. MarHiTHUA MOMEHT cTpyMmy. MarHiTHe moje y
pedoBuHi. [ToHATTS po GiomMarHeTH3M i MarHiTo0i0JIOTIIO.

Jlist eqleKTpUYHOrO 1 MAarHiTHOTO HOJdiB Ha pyxomui 3apsn. Cuna Jlopenua. BusHadeHHs NMUTOMOro
3apsily eleKTpoHa. Mac-criekTpoMeTp. MarsitorigpoanHamiuHi reHepaTopu. LlukmiuHi mpucKoproBadi
3aps/KEHUX YaCTMHOK. MarHitHe nosie 3emii, Horo BIUIMB Ha nepedir Gionporecis.

Maenimne none 6 pewosuni. MarHiTHHA TOTIK. MarHeTukn 1 HamarHiuyBaHHS iX. Bekrtop
HaMarHiueHHs. MarHiTHe mosne B MarHeTukax. BeKkTop HampyXeHOCTI MarHiTHOro mnoss. MarHiTHa
CIPUHHATIUBICTh 1 MPOHMKHICTh MAarHeTHWKIB. 3B’A30K IHAYKIIi 1 HAmpyKEHOCTI MAarHiTHOTO TIOJII B
MarHeTukax. Mar"iTomexaHiuHi i MexaHomarsiTHi sBuma. Jlocaiau Eitamrelina, ne ["aasza i bapnaerra. /lia-,
napa- i pepomarneruku. MarnitHuii ricrepesuc. Po6otu CroneroBa. Touka Kropi. [Tocriitai maraitu. Hosi
MarHiTHI MaTepiajiu.

3.2.2. EnexTpomarnitHa inaykuis. [ocmigum ®apanes. Enexrpopymiiina cwia iHAyKii. 3akoH
enekTpomarHiTHOT iHAYKUil Dapanes i1 npaBuwio Jlenna. Buxposi ctpymu ab6o ctpymu @yko. CkiH-e(eKT.
Camoinaykmiss 1 B3aemoinaykmis. Emekrpopymiiina cwia (EPC) camoinaykmii. [HIYKTHBHICTS.
Bzaemoinaykuis. Exepris marnitHoro noins ctpyMy. Enepris i ryctuna eHeprii MarHitHoro mnois. Brimus
3MIHHUX €JIEKTPUYHOIO 1 MarHiTHOTO TIOJIIB HA PEYOBUHY.

3.2.3. 3minnmii ctpym. Otpumanns 3minHoi EPC. KBazicrationapauii crpyM. [lirodi 1 cepeaHi 3HaYeHHs
CTpyMy 1 Hanpyru. AKTUBHUI omip. Omip, IHAYKTUBHICTB 1 EMHICTh y KOJII 3MIHHOTO cTpyMy. 3akoH Oma jist
KOJIa 3MiHHOTO cTpyMmy. BekrtopHi miarpamu. Pe3onanc Hampyr, pe3oHaHc cTpymiB. PoOora i MOTYXHiCTb
3MiHHOTO cTpyMy. IlepenaBanns enekrpuuHoi eHeprii. Tpancdopmarop. bioctpymu. Peectpanis 1 niacuneHHs
610CTpyMIB.

3.2.4. Enextpomarnitne moJie. EjextpomarniTni koqmBanasa i xBuii. PiBuauus MakcBeda.
Enextpuunuii xonuBasbHUN KOHTYp. BiacHi enexktpuuni konuBaHHA. Popmyna Tomcona. Buxpose
enexktpuuHe nojne. Jlocniau Poynanga 1 EfixenBanbaa. EnekrpomarnitHe nose. CtpyM 3mimieHHs. Cucrema
piBHSHb MakcBemia B iHTerpanbHiil 1 audepenuianbHil ¢opmax. I1ocki enexkTpoMmarHiTHI XBWII B
OJIHOPITHOMY CEpElOBHIIl, IIBMJKICTb IX TMOMIMPEHHS. XBUJIbOBE pIBHAHHA. BunpomiHioBaHHS
eslekTpoMarHiTHUX XBuib. Jlocmigu I'epua. BiOparop I'epua. Enepris enexrpomarsitHoi xBuui. IloTik
eneprii. Bektop VYwmoa-IloitHTinra. EnekTpuuyHi aBTOKOJMBaHHS. ABTOT€HEpPATOp Ha TPAH3UCTOPI.
[Tpunmun panio3B’s3Ky 1 paaionokamii. I[llkama enekTpoMmarHiTHUX XBUJIb. BuHaiineHHs TenebaueHHs
b. I1. I'paGoBchbkrM. BIIMB eneKTpoMarHiTHOrO BUIIPOMIHIOBAHHSI Ha JKMB1 opraHizMu. EnekrpomarHiTHi
XBWII 1 XuBa Tmpupona. I[HpadepBoHe BuIpoMiHIOBaHHsS. bionoriyHe 3HaueHHs iH(pauepBOHOrO
BUIIPOMIHIOBaHHS. YbTpadioneToBe BUIpoMiHioBaHHs. bionoriuna aist yapTpadioaeToBUX MPOMEHIB.

10



4. CTpyKTypa HaBYaJ/IbHOI AU CHUILUIIHU

Ha3zBu 3micToBHX MOAYIIB i TEM

KinpkicTs rogua

JeHHa popma

y TOMY YHCII

YEPOTO [ e Mp. | JIa6.p. | [na. | Cam.p.
1 2 3 4 5 6 7
Imicmoesuii mooyas I. Mexanika
Berym. 4 2 = 2
Tema 1.1. OCHOBHU KiHEMaTHKH. 8 2 2 _a 4
Tema 1.2. OCHOBH JUHAMIKH 8 2 2 g 4
Tema 1.3. 3akoHu 30€peKEeHHS B MEXaHIIT 8 2 2 ; 4
Tema 1.4. MexaHika piguH Ta ras3is 6 2 E 4
Tema 1.5. Pyx B HEeiHEpIiaIbHUX CUCTEMaX BIITIKY Ta CIEMEHTH 4 § 4
MEXaHIKH criemianbHoi Teopii BimHocHOCTI (CTB) =
Tema 1.6. KonuBanHs i xBuiIi. AKyCTHKa 6 2 S 4
Konoksiym Ne 1 6 2 R 4
Koumponvna poboma Ne 1 2 S 2
Pazom 3a 3micmoesuit mooyns I 52 14 6 12 32
3micmosuii mooyas Il. Monexynapuna ¢izuxa i mepmoounamika
Tewma 2.1. MonekysipHa ¢iznka 16 4 2 E i} 10
Tema 2.2. TepmoauHamika 16 4 2 .32 10
Konoxeiym Ne 2 6 2 ” E g 4
Koumponvna poboma Ne 2 2 E 2
Pazom 3a smicmoesuit mooyas I1 40 10 4 10 26
3micmoesuii mooyas I11. Enexmpuka i maznemusm
Tema 3.1. EnexTpocTaTuka Ta eJeKTpOIuHaMIKa 18 4 4 E i} 10
Tema 3.2. EnekTpoMarseTusm 16 4 2 - § g 10
Konoxeiym Ne 3 6 2 ° 2 g 4
Koumponvna poboma Ne 3 2 E 2
Pazom 3a 3micmoeuit mooyns I11 42 10 6 12 26
[HauBiTyanbHe 3aBIaHHS 12 10 2
Beboro roqun | 146 34 16 34 10 86
5. TeMM NpaKTUYHHMX 3aHATH
Ne Ha3sa Temu Kimwicrs
3/l TOIUH
1 | OcHOBH KiHEMaTUKHU 2
2 | OCcHOBM IMHAMIKH 2
3 | 3akoHm 30epeKEeHHS B MEXaHIIli 2
4 | MonekynsipHa (i3uka 2
5 | Tepmogmnamika 2
6 | EnexTpocTaTika Ta eJeKTpOAHMHAMIKA 4
7 | EnexTpomMarHeTusm 2
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6. TeMu J1aGOpPaTOPHUX 3AHATH

Ne Kinbkicrs
o Ha3ssa Temn —
MexaHika
1 | BuBuenHs HoHiycCiB. BU3HAY€HHs TOBIIMHY APOTY, IVIACTHHKH 1 pajiiyca KPUBU3HHU JIH3H. .
2 | Toune 3BaxxyBaHHS (BUMIipIOBaHHS MacH). S
3 | BusHaueHHs MIBHIKOCTI MOJILOTY KYJIi 3 JOHOMOTOIO 0aTiCTUYHOTO MasiTHUKA. %
4 | BuBueHHs 3aKOHIB KiHEMATHKH i AMHAMIKH MTOCTYNANBHOTO PyXy Ha MamuHi ATByJa. n
5 | BuBueHHs Npy’>KHOIO i HENPY’KHOI'O YAApiB ABOX KYJb. =
6 | Br3aaueHHS MOMEHTY iHepIlii MaXxOBOT'O KOJIECa i CHITM TEPTsI B OTIOP. e
7 | BuBueHHs 3eMHOTO OIS TSDKiHHSI METOAOM 0O0POTHOTO MAasTHHKA. §
8 | BuBuenns ripockona. 5
9 | IlepeBipka OCHOBHOTO 3aKOHY TMHAMIKH AJIsl 00EPTOBOTO PYXY. =
10 | Bu3HaueHHs IIBUAKOCTI 3BYKY METOJIOM 3CYBY (as. =
11 | JlocmimKeHHs 3aTyXal4uX KOJIUBaHb. Oc%
12 | Bu3zHaueHHS MOMEHTY iHEpLii TiJ METOJOM KPYTHIILHUX KOJMBAHb. =
13 | BuBuYeHHS 3aKOHIB BIJIBHOIO I IHHA. c:
14 | JocnimkeHHs pyxy B’ S3K0i PiHH. =
MoJekyJasipaa ¢izuka Ta TepMoANHAMIKA
1 | BuBYeHHS OCHOBHMX TOUOK TEPMOMETPA.
2 | BuznaueHns KoedimieHTa 00’ €MHOTO pO3IIUPEHHsI PiIUH 1 KoedillieHTa JiHIHHOTO PO3IINPEHHSL. 2
3 | Busnauenus craioi bonsinmana. g
4 | Bu3HaueHHs NUTOMOI TEIUIOEMHOCTI TBEPJIOTO TiJa. =
5 | BusHaueHHsS NUTOMOI TEIUNIOEMHOCTI PiAMHY €IEKTPUYHUM KAJIOPUMETPOM. ;
6 | BusHaueHHS NIMTOMOI TEIUNIOEMHOCTI METaJIiB METOJJOM OXOJIOKCHHSI. =
7 | BuzHaueHHs TUTOMOT TEMJIOTH IJIABJIEHHS JbOY. 5
8 | Bu3HaueHHS MUTOMOI TEIUIOTH APOYTBOPEHHS PiJIHH. &
9 | Busnauenss BigHomeHHs TemioeMuoctel razy C, / Cy merogom Knemana-Jlezopma. 'E
10 | BusHayeHHs cepeIHbOi TOBKKHH BUIBHOTO MPOOIry Ta e()eKTUBHOTO AiaMeTpa MOJIEKYJI MOBITPSL. E
11 | BusnauenHs B s13k0CTi piguHu MetogoM CTokca. &
12 | Busnauenns koediiienra B’ si3kocti MetoioM [lyaseits. =
13 | BusHaueHHs TeMIepaTypHOI 3aIeXKHOCTI KoedilieHTa B’si3k0cTi BickozumeTpoM OctBanbia-IliHkeBrya. e
14 | BusnauyenHs koe(illieHTa IOBEPXHEBOr0 HATATY PiJMHM METOJOM BiAPUBY KiJbLis. =
15 | BumipioBaHHS BOJIOTOCTI MOBITPSL.
EjekTpuka Ta MarneTusm
1 | BumiproBaHHs OIIOpiB MPOBIJTHUKIB METOZIOM MiCTKOBOT CXEMH.
2 | Bu3HaueHHs BHYTPIIIHBOIO ONOPY i NEPEBITHNX KOe(illi€HTIB CTPiIJIOYHOrO raJlbBAaHOMETPA. 2
3 | BusHaueHHs eIeKTPOXiMIYHOIO eKBIBAICHTA PEYOBMHH Ta OOUHCIICHHS BEJIMYMHH €JIEMEHTapHOTO 3apsay. g
4 | BusHaueHHs eJEKTPOPYLIMHMX CHJI METOIOM KOMIIEHCALi. 8
5 | BuBueHHs BAKyyMHOTO J1ioJia. ;
6 | BuBueHHs BakyyMHOTO Tpioja. =
7 | BuBueHHs TepMonapu. %
8 | BusznHaueHHs iHIYKIli1 MATHITHOTO TIOJIS 32 JIOTIOMOTOK 0aJIiCTHYHOTO raIbBAHOMETPA. 2
9 | ITeperipka 3akoHy OMa jj1s1 KOJIa 3MIHHOTO CTPyMY. E
10 OsHaifoMlieHHS 3 POOOTOI0 ENEKTPOHHOTO ocuulxmorpaq)a Ta BU3HAUEHHS IHTOMOTO 3apsiy E
€JIEKTPOHA 32 JIONIOMOT'0I0 €JIEKTPOHHO-TIPOMEHEBO1 TPYOKH. 3
1 Bnmpropamm MOTY>KHOCTI, IO BUIUIAETHCA B KOJIi 3MIHHOTO CTPyMY, Ta 3CYBY (a3 MiX CHJIOIO S
CTpYMY 1 HaNpyroro. =
12 | BuBueHHsI 3aJI6:KHOCTI MOTY>KHOCTI JpKepesa CTPYMY BiJl OOPY HABaHTAXKEHHS N
13 | Bu3HaueHHS eJIEKTPOEMHOCTI KOHJIGHCATOpa 32 JJOTIOMOTOI0 MOCTA 3MiHHOT'O CTPYMY
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I'paghik eukoHaHHs1 1abopamopHuUx pobim
3 3a2asibHOI hi3uKu:

MexaHika, MosieKynsipHa ¢hizuka ma mepmoduHamika, eslekKmpuka ma Ma2Hemu3m

Ne crynenra 3a Howmep nabopaTtopHoi poboTn
CIIUCKOM . MonexynspHa ¢pizuka Ta
. y Mexanika yAp (1) . EHGKTpI/IKa Ta Maro€Tusm
KypHaJIl TPyNH TepMOANHAMIKA
1-2 & Z Z
= = )
= = =
3-4 S s 8
<p) (<o) [ep]
2 g g
56 2 2 2
2 z £ e g
7-8 = 4 4| = =
E = 5 E =
>~ < > <
= = ~ = =
9-10 2 S 3| 9 5
2 > A 2
o Qo Qo
11-12 = = z
= s s
13-14 & = =
= = =
S S S
15-16 = 7 o

7. CamocTiiiHa po60oTa

Ne Haspa Temu Kianicrn
3/11 roAUuH
3micToBuii moay b I. MexaHika
1 | Beryn. 2
2 | Tema 1.1. OcHOBM KiHEMaTHKH. 4
3 | Tema 1.2. OcHOBHM TUHAMIKH 4
4 | Tema 1.3. 3akoHu 30epeKeHHS B MEXaHIII 4
5 | Tema 1.4. Mexanika piiuH Ta rasiB 4
6 Tema 1.5. Pyx B HeiHepIIaIbHUX CUCTEMAX BIJUTIKY Ta €IEMEHTH MEXaHIKH CHeliaTbHO1 4
teopii BimHocHOCTI (CTB)
7 | Tema 1.6. KonuBanHs 1 XBUII. AKYCTHKA 4
8 | KomokBiym Ne 1 4
9 | KonTponpHa pobora Ne 1 2
Pa3zom 3a 3micmosuii mooynw [ 32
3microBuii MmoayJs II. MosekyasipHa ¢isuka i TepmoauHamika
10 | Tema 2.1. MonexynsipHa ¢i3nuka 10
11 | Tema 2.2. TepmoauHamika 10
12 | KomokBiym Ne 2 4
13 | KontpoabHa pobora Ne 2 2
Pazom 3a 3micmosuii mooynw 11 26
3microBuii MoayJs III. EjekTpuka i MarieTusm
14 | Tema 3.1. EnexTpocTraTka Ta eIeKTpoJuHaMIKa 10
15 | Tema 3.2. EnexTpoMaraeTusm 10
16 | KonokBiym Ne 3 4
17 | Konrpoasna po6ora Ne 3 2
Paszom 3a 3micmosuii mooynw 111 26
18 | InnuBinyanbHe 3aBOaHHS 2
Bceboro ronnu 86
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8. InauBiayaibHI 3aBAaHHA

Memoouyni pexomenoayii 3 iHOUIOyanvbHuXx 3a60ans. IHAUBIMyallbHI 3aBIAHHS 3 KypCy 3arajibHOi
Gbi3uKkH: MexaHiKa, MOJICKYJIsApHa (i3UKa Ta TepMOJAMHAMIKa, €JICKTPHUKAa Ta MArHeTH3M MAaloTh Ha METi
NEepPEeBIPUTH KOMIIETEHTHOCTI CTYJI€HTa CAaMOCTIHO pO3B’sI3yBaTH Pi3HOMaHITHI (i3W4HI 331a4i, aHAJIOT14HI
JI0 THIX, 1[0 OYJIM PO3TIISIHYTI i1 Yac MPaKTUYHUX 3aHATh.

[Tam’sTaiiTe, MO0 MMPOTY MOMIALY Ha 3alpOIOHOBAHY 33jJa4y, BMIHHS IOB’A3yBaTH ii 3 3aKOHAMH
MIPUPOJIH 1 3 THITUMHU CYMDKHHUMH 3a7a4aMu, TpeOa pilryde MpOTUCTABUTH IMOITyKaM «IOTPiOHOT hopmyny»
Ha OCHOBI 3/10Ta/liB, 3’ SICYBaHHIO, JJIsl YOTO JIAaHO TY UM 1HIIY BETHYUHY.

Po3B’s13yBaHHs Bi3WYHUX 3a]1a4, SIK IPABUIIO, MA€ TPH CTAITH:

1) anani3 ¢izu4yHOI MpodIeMu abo onuc (i3UIHOT CHTYAIT;

2) MOIIYK MaTeMaTH4IHOI MOJIeTIi PO3B’s3KY;

3) peaunizariii po3B’s3Ky Ta aHAII3Y OJICPKAHUX PE3YJIbTATIB.

Ha mepmomy erami ¢akTH4HO BigOyBaeTbcs MOOyaoBa (hi3MUHOI MOJENi 3ajadi, IO TMojaHa B i
YMOBI:

aHaJI3 YMOBH 3aJ1a4i, BA3HAYCHHS BIJJOMHX MTapaMeTPiB 1 BEJTUYHMH Ta IMOIITYK HEBIIOMOTO;

KOHKpeTu3amis (i3uyHOi Monenmi 3aaadi 3a JomoMororo rpadidaux ¢opMm (MaJroHKH, CXEMH,
rpadiku TOIIO);

CKOPOYCHHI 3aIMC YMOBH 3aJ/iadi, 10 BIATBOPIOE (Di3MUHY MOJIENb 3a]adi B CHCTEMAaTH30BAaHOMY
BUTJISII.

Ha npyromy, maTreMaTH4HOMY eTari, po3B’si3yBaHHs (Pi3UYHUX 33134 BiOyBA€THCS MOIIYK 3B SI3KIB 1
CHIBBIJHOIIEHb MIK BIZIOMUMH BEJIMUUHAMHU 1 HEBIJOMUM:

BUOYIOBYETHCS MaTeMaTH4HA MOJIeNb (Pi3UUHOI 3a/1a4i, pOOUTHCS 3alKC 3arallbHUX PiBHSHB, IO
BIJIMOB1Iat0Th (DI3UYHIN MOJIENI 3a1a4i;

BPaxOBYIOTHCSl KOHKPETHI YMOBH (Pi3UYHOI CHTYyaIlii, IO ONMUCYEThCS B 3ajadi, 3AIHCHIOETHCS
MOIIYK I0AaTKOBHUX MapaMeTpiB (I0YaTKOB1 YMOBH, (Di3U4HI KOHCTAHTH TOIILIO);

MPUBEJCHHS 3arajbHUX PIBHSIHB 10 KOHKPETHHX YMOB, IIO BiITBOPIOIOTHCS B YMOBI 33jadi, 3a1uc
CHBB1IHOIIEHHS M HEBIJIOMUM 1 BiIOMUMH BeIHMUYMHAMU Y (POPMi YACTKOBOTO PIBHSHHS.

Ha tpetpomy eTari 31iHCHIOIOTBCS TaKi ii:

aHaiTH4HE, rpadiuHe abo YKrcelbHE pO3B’I3aHHS PIBHSIHHS BITHOCHO HEB1JIOMOTO;

aHaJIi3 OJICPXKAHOTO PE3YJILTATY MO0 HOTO BIPOTIAHOCTI i pealbHOCTI, 3aIKC BiAIOBIII;

y3arajJbHEHHS CIOCOOIB AiSNIBHOCTI, SIKI BIACTUBI JaHOMY TUMY (I3MUHUX 3a/1a4, MOLIYK 1HIIUX
HUISAX1B PO3B’A3KY.

Hopsaxosuii Mepeik 3a1a4, 0 BUKOHYIOThCS iHAMBILyaILHO
HOMeP CTYIEeHTA Yy . . .
rpyni MexaHika / MoJIeKyJsipHa (i3uKa Ta TepMOAMHAMIKA / €IEKTPHKA Ta MarHeTU3M [4]

1 1.14; 1.64; 2.2; 2.42; 2.61 (a); 4.1 / 5.11; 5.60; 5.66 (a); 5.83; 5.195; 6.19 / 9.1; 9.64;
' 10.23; 10.97; 11.20 (a); 11.107.

9 1.15; 1.63; 2.3; 2.43; 2.61 (0); 4.2 / 5.12; 5.59; 5.66 (0); 5.84; 5.196; 6.18 / 9.2; 9.65;
' 10.17(); 10.98; 11.19 (6); 11.108.

3 1.16; 1.62; 2.4; 2.44; 2.61 (B); 4.3 (a) / 5.13; 5.58; 5.67 (a); 5.85; 5.197; 6.17 / 9.3; 9.66;
' 10.17(6); 10.99; 11.19 (a); 11.109.

4 1.17;1.61; 2.5; 2.45; 2.62; 4.4/ 5.14; 5.57; 5.67 (6); 5.86; 5.198; 6.13/ 9.4; 9.67; 10.17(a);
' 10.100; 11.18; 11.110.

5 1.18; 1.60 (a); 2.6; 2.46; 2.63; 4.3 (0) / 5.15; 5.56; 5.67 (B); 5.87; 5.204; 6.12 / 9.5; 9.68;
' 10.16; 10.101; 11.17; 11.111.

5 1.19; 1.59; 2.7; 2.47; 2.64 (a); 4.4 (a) / 5.16; 5.55; 5.67 (1); 5.88; 5.206; 6.11 (6) / 9.6;
' 9.69; 10.15; 10.102; 11.16; 11.112.

7 1.20; 1.60 (0); 2.8; 2.51; 2.64 (0); 4.4 (06) / 5.17; 5.54; 5.67 (m); 5.89; 5.212(a); 6.11 (a) /
' 9.7;9.70; 10.14; 10.103; 11.15; 11.113.

8 1.1; 1.60 (B); 2.9; 2.52 (a); 2.64 (B); 4.4 (B) / 5.18; 5.53; 5.68; 5.90; 5.212(6); 6.10 / 9.8;
' 9.71, 10.12; 10.104; 11.14; 11.114.

9 1.2; 1.60 (m); 2.10; 2.52 (6); 2.65; 4.6 / 5.19; 5.52; 5.69; 5.94; 5.212(); 6.9 / 9.9; 9.84;
' 10.11; 10.105; 11.12; 11.115.

10 1.3; 1.58; 2.11; 2.53; 2.66 (a); 4.7 / 5.20; 5.51; 5.70; 5.95; 5.213; 6.8 / 9.10; 9.85; 10.10;

' 10.106; 11.11; 11.116 (a).

14




1 1.4, 1.57; 2.12; 2.54; 2.66 (6); 4.8 / 5.21; 5.50; 5.71; 5.96; 5.195; 6.7 / 9.11; 9.96 (a); 10.9;
' 10.107; 11.10; 11.116 (6).

o 15, 1.56; 2.13; 2.55 (a); 2.66 (8); 4.9 / 5.22; 5.49; 5.72 (a); 5.97; 5.196; 6.6 (6) / 9.12;
' 9.96 (6); 10.8; 10.108 (a); 11.9; 11.117.

1 1.6; 1.55 (a); 2.14; 2.55 (6); 2.67; 4.10 / 5.23; 5.48; 5.72 (6); 5.98; 5.197; 6.6 (a) / 9.13;
' 9.97; 10.7; 10.108 (6); 11.8; 11.107.

1 1.7, 1.55 (6); 2.15; 2.55 (8); 2.68; 4.11 / 5.24; 5.47; 5.73; 5.99 (a); 5.198; 6.5 (6) / 9.14;
' 9.98; 10.6; 10.108 (8); 11.7; 11.108.

1 1.8; 1.55 (8); 2.16; 2.56; 2.69; 4.12 / 5.5; 5.46; 5.74; 5.99 (6); 5.204; 6.5 (a) / 9.15; 9.99;
' 10.5; 10.109; 11.6; 11.109.

16 1.9; 1.55 (r); 2.17; 2.57; 2.70; 4.13 / 5.6; 5.45; 5.75; 5.100; 5.206; 6.4 (6) / 9.16; 9.100;
' 10.4; 10.110; 11.5; 11.110.

17 1.10; 1.55 (n); 2.18; 2.58; 2.71 (a); 4.14 1 5.3; 5.44; 5.76; 5.101 (a); 5.212(a); 6.4 (a) / 9.17;
' 9.104; 10.36; 10.111; 11.4; 11.111.

18 1.11; 1.55 (e); 2.19; 2.59 (a); 2.71 (6); 4.15 / 5.8; 5.43; 5.77; 5.101 (6); 5.212(6); 6.3 /
' 9.18; 9.105; 10.2(6); 10.112; 11.3; 11.112.

19 1.12; 1.54; 2.20; 2.59 (6); 2.71 (8); 4.16 / 5.9; 5.42; 5.78; 5.102; 5.212(8); 6.1 / 9.19;
' 9.106; 10.2(a); 10.113; 11.2; 11.113.

20 1.13; 1.53; 2.21; 2.59 (8); 2.72; 4.17 ] 5.10; 5.43; 5.79; 5.103; 5.195; 6.2 / 9.20; 9.107;
' 10.1; 10.114; 11.1; 11.114.

* 3a80aHHs BUKOHYIOMBCSA 8 OKPEMOMY 30UUMI 3 0eMANbHUM NOSACHEHHAM 00 KONCHOI 3a0ayi.

9. MeTOoA¥ HAaBYAHHSA

HaBuanphi nexiuii, mpoBeaeHHS MPAKTHYHUX Ta JTAOOPAaTOPHHUX 3aHSATh, KOHCYNBTAIll, JiarHOCTHKA
3HaHb, YMiHb 1 HABUYOK, MOHITOPUHT YCHIIIHOCT1, OpraHizailis CaMOCTIiHOI Ta 1HIUBITyadbHOI pOOOTH.
Ili3nanna: aHamiz 1 cWHTE3, aOCTparyBaHHS, ifeai3allis, y3araJdbHCHHS 1 CHCTEMaru3allis 3HaHb,
pOOJIEMHO-TIOIIYKOBUM, MOJETIOBaHHS (DI3MYHHMX SIBUI 1 MPOLECIB Ha JIEKISAX; aKTyaji3allis OMOPHUX
3HaHb Ta IOCJIJOBHE BUKOHAHHS BU3HAYCHOI CHCTEMHU 3aBIaHbh Ha TMPAKTUYHUX 3aHATTSIX, aKTHBI3AIlis
Mi3HABaNBHOI [ISUTBHOCTI Ha Ja0OpaTOpHUX 3aHATTAX; IHAUBIAyaldbHe OOTOBOPEHHS CKJIQJHUX JUIS
3aCBOEHHS CTYACHTAMH TCOPETUYHUX IMHUTAHb Ta 1HJIWBIIyalbHUX 3aBJIaHb KypCy Ha KOHCYIJIBTAIlISX; METO
HaBYaJbHOI AMCKycCli miJg 4Yac OOrOBOpEHHs 3amuTaHb, II0 BUHOCITHCS HAa CaMOCTIMHE OIpaIlOBaHHS
CTYJICHTaMH;
YNpaseninHA: MOHITOPHHI pIBHIB copMoBaHOCTI (MOTHMBaLii — mHpodeciiiHol, HaBYaJIbHO-II3HABAIBHOI,
corianbHOI IHTeHCHU]iKallii, yTUIITapHOT; 3aCBOEHHS — IIMOMHA, MIIHICTh, CHCTEMHICTh 3HaHb, YCHIIIHICTh
BUBUEHHS JUCLMIUTIHU; HAYKOBOTO CBITOIVISNY — (PyHIAMEHTaJIbHOCTI, IHTETPOBAHOCTI 1 T€XHOJOTTYHOCTI
3HaHb 3 JUCIUILTIHU TOLIO) — I1arHOCTUKA, aHaJll3, IepeBipKa 3aJIMIIKOBUX 3HAHb, KOPUTYBAHHS.
Memoou opzanizayii HaguanbHO-NI3HABATLHOT OIANbHOCHI:
Crosecni: IOSICHEHHS, JIEKIIs, Oecifa, TUCKYCisl, poOOTa 3 MOCIOHUKOM;
Haouni: inrocTpyBaHHS, TEMOHCTPYBaHHS, CAMOCTIIHE CIIOCTEPEIKEHHS;
Ilpakmuuni: BipaBu, 1a00paTopHi poOOTH.

10. MeTOo 1 KOHTPOJIIO
[TorouHNil KOHTPOJb TEOPETUYHMUX 3HAHB LUIIXOM MPOBEACHHS (i3MYHMX TUKTAHTIB, CAaMOCTIHHHUX
poOIT, YCHOTO ONHWTYBaHHS TOIIO; OI[IHIOBAaHHS pO3B’SI3yBaHHS 3a/la4 Ha NPAKTUYHOMY 3aHATTI;
OLIIHIOBAHHS MUCHMOBHUX MEPEBIPOUYHUX POOIT; OI[IHIOBAHHSA IiJICYMKOBUX KOHTPOJBHUX POOIT; MepeBipka
MIIFTOTOBKHU Ta BUKOHAHHS JTaOOPATOPHUX POOIT.
Dopmu oyinroeanna: yCHe ONUTYBaHHA (Ha KOJOKBiyMaX, NPAaKTUYHHUX 3aHATTAX, MiJl 4ac JAOMYCKY
710 BUKOHAHHS J1TAaOOpaTOpHUX POOIT, eK3aMeH1), KOMIT I0TepHE TeCTyBaHHS (3aXHUCT Jab0paTOpHUX poOiT),
nepeBipka MUCHbMOBHUX pPOOIT ((PI3WYHMX JUKTAHTIB Ha NPAKTUYHUX 3aHATTAX, KOHTPOJIBHUX pOOIT,
JOMAIIHIX Ta I1HAMBIAYaJIbHUX 3aBJaHb, 3BITIB 3 JaOOpPAaTOpPHUX pPOOIT), KOJEKTUBHE OOTOBOpPEHHS
(3amuTaHb, 10 BUHOCATHCSA HA CaMOCTIHHE ONPAIIOBAaHHS CTYJCHTaMH).
Pesynomamu naguanns:
» 3Hae OCHOBHI (i3MYHI CTPYKTYpH Ta MaTepiain
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Bononie MeromamMu cydacHUX TMPHPOJHUYUX HAYK; MATEMATUYHUMH METOJAaMHU aHAJi3y Ta OIMUCY
(bI3UYHUX TIPOIIECIB 1 CUCTEM

Po3ymie B3aeM03B’A30K (i3uKH, XiMii Ta 010JI0Tii B CTPYKTYypl NPUPOAHMYMX HAyK Ta 3 IHIIUMHU
HayKaMH, pojib (Di3UKH B TIPUCKOPEHHI TEMIIIB HAYKOBO-TEXHIYHOTO MPOTrPeCy; ICTOPiIF0 BU3HAYHHUX
BMHAXO/IiB B 00J1aCTi TEXHIKH, MMOB'SI3aHUX 3 BUKOPUCTAHHIM 3aKOHIB MPUPOJIH; BIUIUB TEOPETUUHUX
3HaHb B 00JIaCTI MPUPOJHUYMX HAYK HA 3MIHM B TEXHOJIOTiI BHUpPOOHMITBA 1 mepeOyaoBi
BUPOOHUYHX ITUKITIB

3Hae MPUHIMUIK 1 mpuiioMu 300py, CHCTeMaTH3allii, y3araJlbHEHHS 1 BUKOPHUCTAaHHS iHQopMaIlii,
MPOBEJCHHS HAYKOBUX JIOCHI[DKEHb 1 METOAUYHOI poOOTH 31 CHEIialbHOCTI, MiJTOTOBKU
iHpopMaIiiHUX 1 HAYKOBO-METOJUYHUX MaTepialliB

[nTerpye MeToauM eMIipUYHOrO Ta TEOPETUYHOIO PIiBHIB JOCTIDKEHHS B MEJAroriyHOMY IPOIECi;
PO3yMi€ MOKJIMBOCTI CyYaCHMX HAYKOBHX METOJIB TI3HAHHA NPUPOIM, CYCHUIbCTBA, COLIyMY, ix
0COOJIMBOCTI ¥ BOJIOJIIE HUMHU HA PiBHI, HEOOXITHOMY JUIsl BUPILICHHS HAYKOBO-AOCIITHUX 3aB/JaHb Ta
po0JIEM JISUTBHOCTI BYMTEIS TPUPOTHUYMX HAYK, (h13UKH, XiMii, G100l

BusiBisie 31aTHICT B yMOBaX PO3BUTKY HAYKH M MIHJIMBOI IICHXOJIOTO-NEAAroriqyHO] MPAKTUKU 10
MEePEOIIHKA HAKOIMMYECHOTO JOCBiAY, aHai3y CBOiX MOMKIMBOCTEH, BMi€ HaOyBaTH HOBI 3HAHHS,
BUKOPUCTOBYBATH HOBITHI OCBITHI TEXHOJIOT1{

Bonogie HaBuukamu KyJIbTYpH MHCIEHHS, TOJEPAHTHOCTI BEIEHHS HAyKOBHX JTUCKYCIH,
BiJITOBITAJTLHOCTI 32 PE3yJIbTaTH JOCIIIKCHHS

BusiBnsie 3paTtHiCTh 0OMpaTH, BUKOPHCTOBYBATH pAIliOHANbHI aNTOPUTMHU, METOIU, NMPUHOMU Ta
CIIOCOOM CKIJIaJIaHHS Ta PO3B’SI3yBaHHS 3a1a4 3 (Pi3UKH; BOJIOIIHHS METOJUKAMH HaBYAHHS CKJIAJaTH
1 po3B’A3yBaTH 3aja4i 3 Pi3uKU

Bussnse 3natHicTh OymyBaTH MaTeMaTHYHI MOJIEII SIBUII] Ta MPOIIECIB MIPUPOJIN; BMIHHS TIPOBOIUTH
Gb13uuH1 JOCHTIIKEHHS, aHaTI3yBaTH PE3yJIbTaTH, (OPMYIIOBATH BUCHOBKU

JleMOHCTpy€e BMIHHS BHKOPHMCTOBYBAaTH 3aCO0M KOMIT FOTEPHUX TEXHOJOTIH I pO3B’SI3yBaHHS
3aB/IaHb MPEAMETHOI CIEIIaJIbHOCTI B MIEIaroTi4HIi TisIIbHOCTI

11. Po3nogis 6aiB, IKi OTPMMYIOTH CTYyAeHTH (AeHHOi ¢.H.)

IloToune omiHIOBaHHS T ,
. 3micToBHit 3micToBHit 3MiCTOBHI MOJYJIb 3aBj S
11 . [t}
pucyTHicTh Ha Jlk Monyab Ne 1 Mo Tyib Ne 2 Ne 3 g =
— [ <
2 g 2l | o B gl Bl 5] Bl E| O
e R R s e e = e = = e I = s I A = =l -1 T - e
ol I I T B I T B ) IS R e (s o] = [ = IS (=1 = () I N3] = N =d - = -]
33 c I R I
7 2| = z| =
o1|o1|otfor|or|or{orfor|or|or|orfor|or]1l1|1|5/5[11|5|5]1|1|1|5|51]36]|5 12 | 40 | 100
T1.1, T1.2, ... — Temu nependayeHi Ha ONaHyBaHHS.

Kpurepii ouinroBanns:
3a pHCYTHICTH Ta aKTUBHY pOOOTY Mij 4ac jekuii cryaeHt orpumye 0,1 Gana.
3a KOXXKHY TeMy IIjJ 9ac POOOTH Ha MPaKTHYHOMY 3aHATTI CTYOCHT Ma€ MOXIHUBICTH oTpumarté 1 Gam. I[lpm mpomy

BPaXOBYETHCS pOOOTa CTYICHTIB ITifl 9ac 3aHATH L1010 PO3B’I3yBaHHS 3a/1ad.

7
E X4

7
*

Kpumepii oyinrosanns ionogioeii cmyoenmie Ha RPAKMUYHUI MOOYIb:

3a BIAMOBINb HAa MUTaHHA TeCTy ((I3MYHOTO TUKTAHTY) CTYICHT 32 CYMapHOIO KUIBKICTIO MPAaBWIBHUX BIATOBiIEH Mae

3Mory otpumatu 0,5 6amm.

3a po3B’sA3yBaHHA 3ajad 3 BIANOBIAHOI TEMH CTYIEHT Mae 3MoOry MakcumanbHo otpumard 0,5 6amu. IIpm mpomy

BPaxOBYIOThCSl HACTYIIHI KPUTEPIT:

L Houamxosuii pisens (0,1 6ana). Binnosiak cTymeHTa NMpH BiATBOPEHHI HAaBYAJLHOTO Marepiany ejeMeHTapHa, 3yMOBJIEHA
HEYITKUMH YSABICHHSAMH TIPO TPEAMETH 1 SBUINA; TisUIBHICTH CTYACHTA 3MIHCHIOETHCA I KEPIBHUIITBOM BHKJIA/ada.
CryneHT yMmie pO3pI3HATH IOHATTS, BEIWYUHM, SBUINA, OJMHUII BUMIPIOBAHHS 3 JAaHOI TEMH, PO3B’SI3yBAaTH 3aBJAaHHA 32
JIOTIOMOTOIO0 BHKJIA/1ada JIUINE Ha BiITBOPEHHSI OCHOBHUX AJITOPUTMIB, (hOPMYIT; 3AiHCHIOBATH HARTIPOCTII MaTeMaTHYHI Hii.

I Cepeoniu pisenv (0,25 6aa). HeoOxinani mpakTwdHi HaBHYKA POOOTH 3 3aCBOEHHM MarepiaioM chopMoBaHi B
OCHOBHOMY DiBHi. 3HaHHS HETIOBHI, IOBEPXOBi, CTYIEHT B IIJIOMY IPaBHJIBHO BIATBOPIOE HaBYAJbHUI Marepial, aie
HEJIOCTaTHHO OCMMCIICHO; 3HA€ OCHOBHI Teopii 1 GakTH, BMi€ HABOJUTH OKPEMi BJIACHI NMPUKIAIM HA IiATBEPIXKCHHS
NIEeBHUX JIyMOK, ajle Ma€ MpoOjeMH 3 aHali3oM Ta (OPMYJIIOBAHHSIM BHCHOBKIB; YaCTKOBO KOHTPOJIIOE BIACHI
HaBYaJIbHI /i1, 3JaTHUH BUKOHYBAaTH 3aBJaHHS 32 3pa3koM. CTyIeHT po3B’sI3y€ THIIOBI 3aBIaHHS (32 3pa3KOM), BUSIBIISIE
3IaTHICTh OOTPYHTOBYBATH JCsKi JIOTIYHI KPOKH 32 JIOTIOMOT'OI0 BUKJIaaua.

1. Jlocmamniu pisenv (0,4 6ana). Ctymedt noOpe OmaHyBaB BMBYEHHI Marepiaj, 3aCTOCOBYE 3HAHHS y CTaHIAapPTHHX
CUTYAIlisIX, YMi€ ITpoaHaji3yBaTH i CHCTeMaTU3yBaTH iH(OpPMAIIiI0, CAMOCTIHHO BUKOPUCTOBYE TPaaHWIliiiHI JOKa3H i3
MPaBWIBHOIO apryMeHTalliero. CTyneHT yMmi€e IaTH TPYHTOBHY BIiJIMIOBiAb Ha TOCTaBJICHE 3amuTaHHSA. Biamosims
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CTy/IGHTa TIOBHA, JIOT1YHA; PO3YMIHHS IOB’s3aHE 3 OJMHUYHMMHU 0Opa3amu, He y3arajibHeHe. Boiojie MOHATIHHUM
amapatoM. Jlonmyckae He3HA4HI HETOYHOCTI YW HE TpyOl (PakTHUUHI MOMMWIKK. YMi€ BUNPABISATH JOMYIICHI TOMUIIKH.
CtyzneHT caMOCTiifHO PO3B’sI3y€ THIIOBI 3aBIaHH 3 JaHOI TEMH, OOIPYHTOBYIOUN 0OpaHUii Criocid po3B’si3aHHS.

IV. Bucoxuii pisens (0,5 6ai). CTyieHT Ma€e CHCTEMHI, MOBHI, IIMOOKI, Mil[Hi, y3arajibHeH] 3HAHHS PO MPEAMETH, SIBHIIIA, OHATTS,

YCBIIOMJIEHO BUKOPHCTOBYE iX y CTAHIAPTHUX Ta HECTAHIAPTHUX CUTYALlISIX. YMi€ CAMOCTIHHO aHAJI3yBaTH Ta 3aCTOCOBYBATH
OCHOBHI TIOJIO)KEHHS TeOpil [UTs BUPIIICHHS HECTAaHAAPTHIX 3aBJIaHb, POOHTH MPaBIIIGHI BUCHOBKH, IIPAIMATH pillleHHs. Mae
copMOBaHi MilTHI IIPAKTUIHI HABIMYKH. YMi€ CaMOCTIHHO aHAII3yBaTH, OLIHIOBATH, y3arajJbHIOBATH OTIAHOBAHMI MaTepiaj,
CaMOCTIHO JOOMpaTH Ta KOPUCTYBATHCS mkeperamu iHpopMmariii. CTyoeHT caMOCTiifHO pO3B’si3ye KOMOIHOBaHI THIIOBi
3aBIaHHS CTAHIAPTHAM a00 OpHUTiHATEHUM CIIOCOOOM, PO3B’A3y€ HECTAaHAAPTHI 3aBIAHHSL.

Ipu oyinrosanui 8i0N0GIOL cMyOeHmom Ha meopemuine NUMAanHsl (KOA0KeIym) OYiHIOIOMbCsL:

BUCBITJICHHS JIOTIYHO BIJNOBiZA€ 3MICTy NHTaHb Kypcy; 3HaHHs (hakTiB 0 BU3HAUCHUX EJIEMEHTIB Teopii Ta iX y3araibHEHHS;
3HaHHS NPUHLMIIB 1 MOCTYNATIB; BUPaKaTH BJIACHY TOYKY 30py CTOCOBHO aHAJi3y €JNEMEHTIB KypCy Ta HayKOBOTO CBITOIIILY
JIFOJICTBa; BMIHHS 3aCTOCYBATH 3HaHHS B HOBiH cuTyaii.

3aByiaHHs, SIKE OAEPIKYE CTYACHT CKIIAJIaE JBa TEOPETUIHHX 3aIUTaHHS.

L Iouwamkosuii pisens (1 6ai). TeopeTHUHMIA 3MICT KypCy 3aCBOEHHIA JIHIIIe (hparMeHTapHO. BinmoBime cryaeHTa npu BiaTBOpEHHI
HAaBYAJIFHOTO MaTepiary eleMeHTapHa, 3yMOBIICHA HEUITKUMH YSBJICHHSAMH IIPO TPEIMETH i SBUIA; iSUTHHICTD CTYICHTA 3iHCHIOETHCS
T KepiBHALITBOM BHKIIaga4a. CTyIeHT 3a JOTIOMOTOI0 BHUKJIa[aua OIICY€E TIOHATTS, SIBUIIA, TIPOIECH TOMIO a00 1X YaCTHHH Y 3B’S3aHOMY
BUIVLAl Oe3 TMOSICHeHHA iX CYTTEBHMX O3HAK; HA3WBAE TIOHATTA, SIBUINA, MPOIIECH; PO3PI3HSE IMO3HAYCHHS OKPEMHX BEJIMYMH. 30KpeMa,
3a3HaueHa KUTBKICTh OalliB CTaBUTHCS, SIKIIO B POOOTI HOIMYIIEHO 6arato MOMMIIOK, SIKi TIOKa3ytOTh HU3bKHII PIBEHB MiITOTOBKA CTYICHTA,
HE PO3YMIHHS HIM CYTHOCTI (Di3WYHHX SIBHIII, HE 3HAHHS OCHOBHHX NIUTAHb 3arabHOi (i3uku. TakuM 9iHOM, OIHIOETHCS BillIIOBiAB, IO
CKJIa/ia€ JIOTIYHO HE 3B’si3aHi (pparMeHTapHi BIJJOMOCTI, sIKi HE JJO3BOJIIFOTH CYJMTH IPO PO3YMIHHS CYTi BIATIOBIiAI;, BIICYTHICTh 3HaHb
3aKOHIB, TIOCTYJIATIB 1 iX MaTEMaTUYHHUX BUPAa3iB; HEBMIHHS aHAII3yBaTH 3MICT, CKIIaJaTH IIJIaH PO3B’SI3KY.

1I. Cepeouiti pisens (2-3 6anu). TeopeTHUHUE 3MICT KypCy 3aCBOEHHM 4acTKOBO. 3HAHHs HEMOBHI, IIOBEPXOBI, CTYIEHT B
LIJIOMY TNPaBWJIBHO BiJTBOPIOE HaBUYAJBHHUI MaTepiall, ajie HeJOCTaTHHO OCMHUCIICHO; 3Ha€ OCHOBHI Teopii 1 (hakTh, BMi€ HABOJUTH
OKpeMi BJacHI NPHKJIAIM Ha IiATBEpUKEHHS NEBHUX JYyMOK, aje Mae MpoOJieMH 3 aHami3oM Ta (OpMYJIOBAHHAM BHCHOBKIB i
HABEJICHHSIM JIOBE/ICHb; YaCTKOBO KOHTPOJIIOE BJIACHI HaBYAJbHI Jii, 3/[ATHHI BUKOHYBATH 3aBIaHHs 3a 3pa3koM. CTyIeHT MOXKe 3i
CTOPOHHBOIO JIONIOMOTOI0 TOSICHIOBATH CYTh IOHSTH, SIBHII, IPOILECIB; BUIPABISATH AOMYLICHI HETOYHOCTI (BJACHI, IHIINX
CTYZICHTIB); BHSBIIAE CJICMEHTApHI 3HAHHSI OCHOBHHX ITOJIOXKEHB (3aKOHIB, MOHATH, (popMyi). 30KkpeMa, 3a3HaueHa KiIbKIiCTh OaliB
CTaBUThCS, SKIIO B 3aBJAHHAX JOIMYIICHI CYTTEBI MOMWIKH, a00 Apyre 3aBIaHHS He BUKOHaHO. [Ipu 1iboMy mepiie 3aBJaHHS Mae
OyTH BUKOHAHE TMOBHICTIO, 3 yciMa HEOOXITHUMHU TOSCHEHHSIMHU. TaKUM YHHOM, OIIHIOETHCS BIATIOBiNb, B SIKil JIMIIE BiATBOPEHO
OCHOBHI TIOCTYJIATH ¥ NMPHUHIMITY, HA SKUX IPYHTYETHCS 3MICT BIATIOBiAEH 0e3 MaTeMaTHYHOTO BHUBEACHHS JIUIIE (h)parMEHTapHIM
OIMKCOM OKpeMHX eJieMeHTIB. [lo 3aiadi 00OrpyHTOBAHO 3MICT 1 BU3HAUCHO OCHOBHI 3aKOHH, MTOCTYJIATH, TEOPIi, 1[0 JIeKaTh B OCHOBI
3MICTy i pO3B’s3KY.

1. Jlocmamniii_pieens (4 6anu). TeopeTuuHHMid 3MICT Kypcy 3acBOE€HO MOBHicTIO. CTymeHT mo0pe OnaHyBaB BHBUECHHM
Marepiay, 3aCTOCOBYE 3HAHHS Yy CTaHAAPTHHX CHUTYaIlisX, yMi€ MpOaHami3yBaTH ¥ CHCTEMAaTH3yBaTH IH(POPMAILI0, CaMOCTIHHO
BUKOPUCTOBYE TPaJMIIiHI J0Ka3W i3 MpaBHIBHOK apryMmeHrauieto. CTyAEHT yMi€ JaTu IDYHTOBHY BIJIIOBiJb Ha IMOCTaBIICHE
3anuTaHHs. BiqmoBinb CTyJeHTa MOBHa, JIOTiYHA; PO3YMIiHHs IIOB’s3aHe 3 OAMHMYHUMHU oOpa3aMu, He y3arajbHeHe. Bosonuie
MOHATIHHIM amapartoM. Jloyckae He3HaYHI HETOYHOCTI YM He TpyOi GakTHUHI MOMIIIKHA. YMi€ BHIPABISATH TOMYIICHI TTOMIJIKH.
CryzeHT BUIBHO BOJIOJIi€ BUBUCHUM MaTepiaJloM y CTaHAAPTHHX CHUTYaIisX, HABOJIUTh NPHUKIAJH HOTO MPAKTUYHOTO 3aCTOCYBAaHHS
Ta apryMeHTH Ha IJTBEp/KEHHS BIACHUX TYMOK. 30KpeMa, 3a3HadeHa KUIbKICTh OajliB CTaBHTHCS 332 YMOBH, SKIIO MiJ 4ac
BUKOHAHHS 3aB/IaHb JIOMYIIEH] AesKI HEMOJIKHM, SIKi 3arajoM He BIUIMBAIOTh HA 3arallbHUi pe3ynbTaT. KpiM Toro, sKImio mix 4ac
BUKOHAHHSI OJIHOTO 3 3aBJaHb JIOMYIICHI NMOMHWJIKH, aje B TOMY BHIIAJKYy, SIKIIO iHINI BHKOHaHI Oe30raHHO. TakuM YHMHOM,
OLIHIOETBCS PE3YNIBTAT AISUTBHOCTI CTYICHT, KOJU HENOBHE BIATBOPSHHS BINIOBIMi, TIOB’SI3aHE 3 BHUITYHICHHSIM a00 HEPO3yMiHHAM
OJTHOTO-Z[BOX ITOJIOKEHbB, IMOCTYJIATIB, MPHUHIHIIIB | HEBMIHHSIM BH3HAYWTH iX 3a JOBiIHMKAaMH, mociOHukamu. JlOMyIneHHs OmHi€e
MIOMUJIKH [IPU PO3B’A3yBaHHI 33/1a4i, BAKOPUCTAHHS HEOOIPYHTOBAHOTO MPUHAOMY YU CIIOCO0Y.

IV. Bucokuii pigens (5 6ainiB). TeopeTHaHH# 3MiCT Kypcy 3aCBOEHO TOBHICTIO. CTYJIEHT Mae CHCTEMHI, TIOBHI, TITHOOKI, MillHi,
y3arajbHEHI 3HAHHS PO TPEMETH, SIBHIIIA, OHSTTS, TEOPii, IXHI CYTTEB] O3HAKH Ta 3B’S130K OCTAHHIX 3 IHIIIMMHY TIOHATTAMH B 00CsI31 Ta
B ME&Xax BUMOI HABYaJILHOI IIPOrpaMH, YCBIIOMJIEHO BUKOPHCTOBYE iX Y CTAHIAPTHUX Ta HECTAHAAPTHHUX CUTYaLlisIX. YMI€ caMOCTIHHO
aHaJ3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI TIOJIOKEHHSI TEODIl /Il BUPIIICHHS] HECTaHIAPTHUX 3aBlaHb, POOMTH NPaBUIIbHI BUCHOBKH,
npuiiMaty  pimeHHs. CTyIeHT BUIPHO BOJIOJi€ BHBYEHMM IPOTPaMOBHM MaTepialoM, YMIJIO TIOCIYrOBYETHCS HAayKOBOIO
TEPMiHOJIOTI€I0, BMIi€ OTIPAIlbOBYBATH HAYKOBY iH(QOPMAIIFO; BMi€ CAMOCTIHO IIOCTABUTH METY JOCITIPKCHHS, 3HAXOIUTH HOBI (pakTH,
SBUIIA, i/1el, CAMOCTIHHO BHKOPHCTOBYBATH iX BIINOBIAHO IO ITOCTAaBIEHOI METH, BKa3ye NUIAXM I peamizamii; poOHTh aHATi3 Ta
BUCHOBKH. 30KpeMa, 3a3Ha4eHa KUTBKICTh OalliB CTABUTHCA 32 YMOBH BUKOHAHHS BCIX 3aBIaHb. BiAIOBiIb Ha TeOpPETHIHE 3aBIaHHS
MOBHMHHA OyTH MOBHOIO, HEOOXIZHO WiTKO chopMymoBaTH (i3MyHEe MOHATTS BIAIIOBIIHO JI0 OPIEHTOBHUX IUIaHIB, HABECTH HPHKIIAJIH,
110 MOTO TiITBEPKYIOTh, IaTH YiTKe (GOPMYITIOBaHHsI (Hi3UIHOI BETMUMHM, 3aKOHY UM 3aJIC)KHOCTI, /1€ 11 TIOHSITTS] BUKOPUCTOBYETHCS B
omiaii 00’ekty BUBYeHHA. OT)Ke, CTYICHT: BHABISIE MPABWIGHE PO3YMIHHS 3MICTy pO3IJIAAyBaHUX €JEMEHTIB Teopil i
3aKOHOMIPHOCTEH, Ja€ TOYHE BH3HAYEHHSA 1 TIyMadyeHHS OCHOBHHX ITOHATH, 3aKOHIB 1 TEOpiH, a TaKkoX MpaBWIbHE BH3HAYCHHST
MaTeMaTHIHUX 1 (Pi3NYHIX BeIWYnH, Oyaye BIMOBIIb 32 BIACHUM IUIAHOM, CYIIPOBODKYE PO3IOBiIb BIACHUMH NPHUKIAJaMH, BMi€
3aCTOCYBaTH 3HAHHSA B HOBIM CHTYyaIlii, MpM BHKOHAHHI NPAKTUYHHUX 3aBJaHb, MOXXKE BCTAHOBUTH 3B’S30K MDK MaTepiajioM, IO
BUBYAETHCS, 1 paHillle BUBUCHUM.

Kpumepii oyinroeanns nucemosux KORmMpobHUX poodint.

L Ilouamxosuil pisensy (1 6an). 3a3HaueHa KiIbKICTh 0ajliB CTABUTHCS TOII, KOJK PO3B’SA3aHO NMPaBHIBHO He Oiibie 25 %
3aBaaHb. B IHIMX 3a1auax AOMymeHi Ipy0i NOMIJIKH, SIKi OKA3ylOTh, HE3aI0BIJIbHE 3aCBOEHHS TEOPETHYHOTO Marepiany i He
JIAl0Th MOXJIMBOCTI NPaBHJIBHO PO3B’sI3aTH 3a/7ady. TakoK 3a3HaueHa KUIBKICTH OaliB CTaBUTHCS, KOJM NPABWIIBHO 3alvcaHa
KOpOTKa YMOBa 33/1a4i Ta HaBEJCHUI PUCYHOK J0 BCIX 3aIIPONIOHOBAHMX Y KOHTPOJILHIH poOOTIi 3a1a4.
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1. Cepeouiii pigens (2-3 6anu). 3a3Ha4ueHa KiNbKICTh OalliB CTABUTHCS TO, KOJIU TOBHICTIO 1 IPaBUIbHO po3B’s3ano 50 %
3aga4. AOO y BCiX 3aBIaHHSX (32 YMOBHM IPaBHJIBHOTO 3aIIMCAHHS KOPOTKOI YMOBM 3a/adi Ta HaBEAEHHS PUCYHKY) JOIYyIIEHI
MOMMJIKH, SIKi BIIMBAIOTh Ha IIPAaBWJILHUI 3arajlbHUM PO3B 30K 3aaavi. Takoxk 3a3HaueHa KUIBKICTb OalliB CTaBUTHCS TO1, KOJIU
CTYZICHT BMI€ pO3B’s13yBaTH 3a]ayi i BpaBH Ha 1-3 KpPOKU pENpOAYKTHBHOTO XapaKkTepy.

1. Jlocmamniii pigenv (4 6anm). 3a3HaueHa KUTBKICTh OalliB CTABUTHCS TOJI, KOJM PO3B’s3aHi BCi 3aadi, sKi BUHECCHI Ha
KOHTPONBHY poOOTY, ajie B pO3B’S3Kax OKPEMHX 3a/1ad JOMYIICHI HE3HAYHI OMWCKH, SKi CYTTEBO HE BIUIMBAIOTH HA 3arajbHUA
PO3B’SI30K, SKUIf 32 CBOEIO CYTTIO TIOBUHEH OYTH TpaBHIIGHHUN. 3aIpOIIOHOBaHA KiJIBKICTH 0ajliB TAaKOX CTAaBHUTHCS, KOJIU MOBHICTIO 1 3
XOPOILVM TTOSICHEHHAM PO3B’s13aHO 75 % 3ajad, SKi BUHECEHI Ha KOHTPOJIBHY po0oTy, a 25 % 3aBraHHSA PO3B’s3aH] HETIOBHICTIO, aJie y
peITi 3amad BiACYTHI HAaBITh HE3HAYHI MOMIUIKA. TakoXK 3a3HadeHa KUTbKICTh OalliB CTaBUThCS TOMI, KOJNM CTYOCHT 3acBOiB
TEOPETUIHHI MaTepiall, MOYKEe CaMOCTIIHO pO3B’sI3yBaTH 3a/1a4i Ha 4 i OUIIbIIIE JIOTIYHNX KPOKIB PETIPOYKTUBHOTO XapaKTepy.

IV. Bucoxkuii pigens (5 6aiiB). 3a3HadueHa KiNbKiCTh OaTiB CTABUTHCS TOI, KOJNH CTYACHT MPABHIBHO PO3B’si3aB ycCi 3aaui, sKi
BUHECEH] Ha JOMAIIHE 3aB/IaHHs, TOOTO 32 OCHOBHMMH NHUTAaHHSAMHU Kypcy MM, siki miuisratoTh KOHTPOJIIO 3TiIHO TaHOT HaBYaIbHOT
nporpamu. JIOTi4HO 1 TIOCHIIOBHO MpEJICTaBICHNUI 32 eTaraMy po3B’sI30K 3aJ1a4 3 BiANOBIAHNM TOSCHEHHSIM, NPaBWILHO BUKOHAHI BCI
MaTeMaTH4HI epPEeTBOPEHHs B JIOTIUHii MOCIiOBHOCTI, IPaBHIILHO 3p00JIeHe YHCeNIbHE 00paxyBaHHsI pe3yJbTaTiB y BUOpaHiil cucTemi
onuHHUIE (K npaBuio, B cucteMi Cl). 3pobiieHo nepeBipKy oJiepaHoro pe3ynbTaTy. HaBesieHa jioriyHa 1 rpyHTOBHA BiAIOBib. Takox
3a3Ha4yeHa KUTbKICTh OalliB CTABHUTHCS TOII, KOJM CTYIEHT BUIGHO BOJIOMIE TEOPETHYHHM MaTepiajioM (3akoHaMu, (GpopMmyliamm), IIo
TIPOSIBIIETHCS Y CAMOCTIHHOMY PO3B’SI3KY 3a1a4 Ha 4 1 OiIbIIIe JIOTTYHUX KPOKIB.

Kpumepii oyinrosanns suxonanns cmyoenmamu iHOUGIOYAbHUX 3A60AHD

o Banm 3a masgBHICTH 3amad (3 IHIWBIAyaJFHOTO 3aBJAHHSA) BUCTABIIOTHCA 32 CYMOIO MPaBWIIBHO PO3B’SI3aHMX 3alad
(1 3amaua = 0,2 Gann);
<> 3a 3axuUCT iHOWBIITYyaJbHOTO 3aBJAHHS CTYJCHT Mae 3MOTY MaKCHMallbHO OTpuMartd 5 OamiB. IIpu mpoMy BpaxoBYIOTHCA

KpHTepil K Npu po3B’si3yBaHHI 33124 HA NPAKTHYHOMY 3aHSTTI.

Buinomy kpurepii npu OliHIOBaHHI iHANBIAyaJbHUX 3aB/IaHb HACTYITHI:

L Iouamxosuii pigens (0,2-3,9 6an). 3a3HaueHa KiIbKICTh GaliB CTABUTHCS TOMI, KOJIM PO3B’SI3aHO MPABHIBHO HE Oijblie
25 % 3aBnanb. B iHmIKX 3aga4yax nomynieHi Tpy0i MOMUIIKH, IKi TOKa3yI0Th, HE3a10BUILHE 3aCBOEHHSI TEOPETHYHOTO MaTtepiaiy i
HE JIal0Th MOJKJIMBOCTI IPaBUJIBHO PO3B’s3aTH 3a/auy. Takoxk 3a3HadeHa KiJbKIiCTh OajiB CTaBUTHCS, KOJIU MPAaBUIIBHO 3aIlicaHa
KOpOTKa YMOBa 3a/1a4i Ta HaBEJICHUI PUCYHOK JI0 BCIX 3aIIPONIOHOBAaHMX Y KOHTPOJIBHIM poOOTI 3a1a4.

1L Cepeonini pigenv (4,0-5,9 6anm). 3a3HaueHa KiTbKiCTh OAiB CTABUTHCS TOJI, KOJM MOBHICTIO 1 MPABIJILHO Po3B’si3aHo 50 %
3a/1a4, sIKi BUHECEHI Ha IHIWBITyaibHE 3aBOaHHsA. AOO y BCIX 3aBIAHHSX JOIYIICHI TTOMUIIKH, SKi BIUTHBAIOTh HA MPABUIIBHUN 3arabHUI
po3B’s130K 3amadi. Takoxk 3a3HaYeHa KUIBKICTH OalliB CTABUTHCS TOJI, KOJM CTYICHT BMi€ pO3B’s3yBAaTH 3a/1adi i BIpaBH Ha 1-3 Kpoku
PENpPOIYKTUBHOTO XapaKTepy.

1. [Tocmamniii pieens (6,0-7,4 6anu). 3a3HaueHa KilbKICTh OANIB CTABUTHCS TOI, KOJIU PO3B’si3aHi BCi 3ajadi, sSIKi BHHECEHI
Ha IHIMBIyalbHE 3aBAaHHs. 3alMpPOIOHOBAHA KIUIBKICTh OAaliB TaKOX CTABUTHCS, KOJIM MOBHICTIO 1 3 XOPOIIMM TOSCHCHHIM
po3B’sizano 75 % 3anay, siKi BUHECEHI Ha IHAMBINyaslbHEe 3aBOaHHs, a 25 % 3aBOaHHs PO3B’sI3aHI HEMOBHICTIO, alie y PeLITi 3a1au
BIJICYTHI HaBITh HE3HAYHI MOMWJIKH. TakoX 3a3HaueHa KUTBKICTh OAaliB CTaBUTHCSA TOII, KOJH CTYACHT 3aCBOIB TCOPECTHYHHIA
Marepiaj, MOJKe CAMOCTIHHO PO3B’sI3yBaTH 3a/1a4i Ha 4 i OUIbIIE JOTTYHUX KPOKIB PETIPOTYKTUBHOTO XapaKTepy.

IV. Bucoxuii pieens (7,5-8,6 6aniB). 3a3HaueHa KilbKICTh 0aTiB CTABUTHCS TOJI, KOJH CTYACHT IPABHJIBHO PO3B’s3aB yci
3ajayi, sSKi BMHECEHI Ha IHIUWBiNyanbHe 3aBaaHHs. JIOTIYHO 1 MOCIHIIOBHO NpEJICTAaBICHWII 3a eTamaMu pO3B’S30K 3ajad 3
BIJNIOBITHAM TOSICHCHHSM, NPABIJIBHO BHKOHAHI BCI MaTeMaTHYHI TEPETBOPCHHS B JIOTIYHIA MOCTITOBHOCTi, MPaBIIHHO
3po0ieHe gucenbHe 00paxyBaHHS pe3yJbTaTiB y BHOpaHil cucTemi onuHUNG (K mpasmio, B cucteMi CI). 3pobieHo mepeBipky
OllepXKaHOTO pe3yibTaTy. HaBemeHa noriuHa i TpyHTOBHA BimmoBims. Takox 3a3HadeHa KUTBKICTH OalliB CTaBUTHCS TOIi, KOIHU
CTYACHT BUIBHO BOJIOJi€ TEOPETHYHUM MaTepiasoM (3akoHamH, (HopMyJaMu), IO TPOSBISETHECA Y CAMOCTIHHOMY PO3B’SI3KY
3amad Ha 4 i O1TTbIIIe JIOTIYHUX KPOKIB.

Jlabopamopnuit modyns OMIHIOETHCS MakcuMaTbHO B 12 OauiB (1 6an * 12 1ab.po6.)

JIOMYCK | BHKOH | 3BIT | 3aXUCT | X 3a OJHY JLp. KinbKicTb J1.p. Y 3a BCI JL.p.
0,2 0,1 0,2 0,5 1,0 12 12

3a kokHY JTabopaTtopHy poOoTy cTyaeHT oTpumye 1,0 6an mix 9ac poOOTH Ha 3aHATTIX.

IIpu omiHIOBaHHI Oonycky BpPaXOBYEThCS PO3YMIHHSA MOCITIJOBHOCTI BHUKOHAaHHS JTa0OpaTOpHOiI pOOOTH, IiArOTOBKA
ONaHKy-3BiTY Ta BMiHHS HOSICHUTH 3aKOHH 1 3aKOHOMIPHOCTI, IO TiepeadadaeThes JOCIIIUTH B TaOOpaTOPHIH poOOTi.

[Ipu ouiHtoBaHHI oopmuenns pezyrvbmamis rabopamopuux pobim (3Bith; MakcumyM 0,2 6axa) BpaXOBYEThCS OXaWHICTh
oopmIteHHS, TOTPUMAaHHS 3araJbHONPHUHATHX BUMOT 1O O(OPMIIEHHS TaKOTO POIY JOKYMEHTIB, OCTOBIPHICTH Pe3yJbTaTiB,
TOIIO.

Kpumepii oyiniosanns euxonanmns rabopamopnoi pobomu

L. Iouamxosuii_pieenv (0,01-0,02 Ganu). CTymeHT IEeMOHCTPYE BMiHHS BMKOHYBATH YaCTHHY J1abopaTopHOI poOoTH i
JIMIIE 3 JOTIOMOTOI0 BUKJIaJadua, IOPYIIye IMOCIiOBHICTh BUKOHAHHA POOOTH, BiToOOpa’keHy B iHCTPYKIIil, HE pOOUTH CaMOCTIIHO
BUCHOBKH 32 OTPHMaHHMH PE3yJIbTaTaMu.

11 Cepeowniii pisens (0,03-0,05 6anun). CTymeHT BUKOHYE poOOTY 3a 3pa3koM (IHCTPYKIN€r) abo 3 JOIMOMOIO BUKIIA1ava,
pe3yibTar poOOTH CTyJIEHTa Ja€ MOJIMBICTH 3pOOMTH INpaBWIIbHI BUCHOBKHM a00 iX 4YacTWHY, MiJl 4ac BHUKOHAaHHS poOOTH
JIOMYIIEH] MOMMJIKH.

1. [locmamniii_pisenv (0,06-0,08 6anmu). CTyneHT caMOCTIHHO BHKOHYE POOOTY B TMOBHOMY OOCs3i 3 JOTpUMaHHAM
HEOOXiIHOT MOCIiTOBHOCTI BUKOHAHHS allTOPUTMIB, IPOBEICHHS JOCHTIIB T4 BUMiPIOBAaHb TOMIO. Y 3BITI MPAaBWIBHO i aKypaTHO
BUKOHYE 3aITUCH, TaOJIHIL, CXeMH, Tpadik, pO3paxyHKH, CAMOCTIHHO POOUTH BUCHOBOK.

IV. Bucoxkuii pigens (0,09-0,1 6aniB). CTyseHT BUKOHY€E BCi BUMOTH, TIepeadadeHi Iuisi JOCTATHHOTO PiBHS, BUKOHYE poOOTY 3a
CaMOCTIHO CKJIaZIeHUM IUTAHOM, POOWTH aHAN3 PEe3yNbTaTiB, PO3PAXOBYE MOXHMOKM (AKIIO moTpedye 3aBmaHHs). BinbIn BHCOKMM
piBHEM BBaXKa€ThCsI BUKOHAHHS POOOTH 32 CAMOCTIIHO CKJIaJICHUM OPHTIHAILHIM TUIAHOM a00 YCTAaHOBKOIO, iX OOTPYHTYBAHHSI.
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Kpumepii oyinrosanns zaxucmy nabopamoproi pobomu

L. Ilouamxosuii pigens (0,1-0,2 6anu). TeopeTuuHuil 3MiCT Kypcy 3acBO€HUil juie GparMeHTapHO. Binnosigs cryneHTa
IPY BIATBOPEHHI HaBYaJIBHOTO MaTepialy eJeMEHTapHa, 3yMOBJIEHa HEUiTKUMH YSBICHHSMH PO MPEIMETH 1 SIBUIIA; JisTIbHICTD
CTyJIeHTa 3A1MCHIOETHCS MiJ KepiBHUITBOM BUKIanaua. CTy/AEHT 3a JONOMOIOI0 BHKJIagaya ONHCYE IOHATTS, SBUIIA, MPOLECH
Tormo abo iX YaCTHHU y 3B’s[3aHOMY BUTJLAAI 0€3 MOSCHEHHS iX CYTTE€BHUX O3HAK; HAa3WBA€ TOHSTTS, SBHIIA, POIECH; PO3PI3HIE
MO3HAYCHHS OKPEMUX BEIHIHH.

1. Cepeounii pisens (0,3 6amn). TeopeTHUHHIA 3MICT KypCy 3aCBOEHHMI YaCTKOBO. 3HAHHS HEMOBHI, TIOBEPXOBI, CTY/ICHT B
IUTOMY TIPaBHJIBHO BiITBOPIOE HABYABHIM MaTepiall, ale HeIOCTaTHhO OCMHUCIICHO; 3HA€ OCHOBHI Teopii i (hakTH, yMi€ HABOJUTH
OKpeMi BIIaCHI MPHUKJIATU Ha MiATBEPKCHHS IEBHUX AYMOK, ajieé Ma€ MpOOJIEeMH 3 aHaJi30M Ta (OPMYIIOBAHHSM BHCHOBKIB;
YaCTKOBO KOHTPOJIIOE BJACHI HABYANbHI [ii, 3JaTHUH BHKOHYBAaTH 3aBHaHHA 3a 3pa3koM. CTYyIEeHT MOXe 31 CTOPOHHBOIO
JIOTIOMOT' 010 TIOSICHIOBAaTH CYTh MOHSATH, SIBHIL, MPOLECIB; BUMPABIISATH JOMYIIEHI HETOYHOCTI (BJIACHI, IHIIMX CTYIEHTIB); BUSBIISE
€JIEMEHTApHI 3HaHHS] OCHOBHUX TI0JIOJKEHB (3aKOHIB, TIOHATH, (HOPMYII).

111 Jlocmamuiu pisens (0,4 6anu). TeopeTuuHHii 3MICT KypCy 3aCBOEHO MOBHICTIO. CTy/IEHT 100pe OMaHyBaB BUBYEHHIA
Marepia, 3aCTOCOBYE 3HAaHHS y CTaHOAPTHUX CUTYyalisX, YMi€ NMpOaHaTi3yBaTH W cHCTeMaTu3yBaTH iHQopmalito, camocTiiiHO
BUKOPHCTOBYE TPAAMIIIHI TOKa3W i3 MpaBHIbHOIO aprymeHTaniero. CTyIeHT yMmie JaTH IPyHTOBHY BiJIOBiJb Ha IOCTaBJICHE
3amuTaHHA. BimoBigp cTyaeHTa MOBHA, JIOTIYHA; PO3YMIHHS IIOB’S3aHE 3 OJAWHWUYHUME oOpa3amu, He y3arajbHeHe. Bomomie
TMOHATIHUM amapaToM. Jlomyckae He3HAYHI HETOYHOCTI UM HeTrpyOi (PaKTHYHI MOMHIKH. YMi€ BUIPABISITA JOMYIIEHI TOMUJIKH.
CrymeHT BUIBHO BOJIOAI€ BHBYCHHM MAaTepiaioM Yy CTaHIAPTHUX CHUTYaIlisiX, HABOMUTHh TPHUKIATN HOTO MNPaKTHIHOTO
3aCTOCYBaHHS Ta apryMEHTH HA MIATBEPPKCHHS BIIACHUX JyMOK.

IV. Bucoxkuii pigens (0,5 6aiiB). TeopeTHuHHMI 3MicT Kypcy 3acBO€HO MoBHicTIO. CTyIeHT Ma€e CHCTEMHi, TIOBHI, TIIMOOKI,
MIITHI, y3arajbHEHi 3HaHHA MPO TPEIMETH, SBUINA, MMOHSITTS, Teopii, iXHI CYTTEBI O3HAKH Ta 3B’S30K OCTAaHHIX 3 IHIIUMHU
MOHATTSMH B 00CsI31 Ta B MEXKaxX BUMOT' HaBYaJIbHOT IIPOTPaMH, YCBIJOMIIEHO BUKOPUCTOBYE iX Y CTaHIApTHUX Ta HECTAHIAPTHUX
CUTyalisix. YMi€ CaMOCTIHHO aHaJli3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI MOJIOKEHHS TeOpii Uil BUPILICHHS HECTaHIApTHUX
3aBJjaHb, POOUTH NpaBHIbHI BUCHOBKH, NpHMaru pimieHHs. CTYAEHT BiJBHO BOJIOZIE€ BHBYEHHUM IIPOTPaMOBUM MaTepiajoMm,
YMIJIO TIOCITYTOBYETHCS HAYKOBOKO TEPMIHOJIOTIEI0, BMIE ONpalbOBYBATH HAYKOBY iH(OpMAIlil0; BMi€ CaMOCTIHHO HOCTaBUTH
METY JOCIIPKCHHS, 3HAXOMUTH HOBI (pakTu, ABUINA, i7ei, caMOCTIHHO BUKOPUCTOBYBATHU iX BIIMOBIAHO J0 MOCTaBJICHOI METH,
BKa3ye IULAXH ii peaizailii; poOUTh aHai3 Ta BUACHOBKU.

Kinyesuii pesynomam oO9IUCITIOETRCS SIK CyMapHUi Oaj 32 Bci MOy ([Ti€ cCHCTeMa HAKOIIMICHHSI OalliB).

HIkaJuaa ouinoBanusa: HagionaarHa ta ECTS

Cyma GaniB 3a BCi BHIM Ouirixa ECTS OuiHKa 32 HAI[iOHAJILHOIO MIKAJIOK0
HaBYAIBHOI AiSUILHOCTI JUTS1 eK3aMeHy, KyPCOBOTO IIPOEKTY (poOOTH), PaKTHKI JUISL 3QUTIKY
90 - 100 A BigMiHHO
82-89 B
74-81 C noGpe 3apaxoBaHO
64-73 D .
6063 E 3a/10BIJIHO
35-50 EX HE3a/J0BIIbHO 3 MOXJIUBICTIO TIOBTOPHOTO HE 3aPax0BaHO 3 MOXK/IMBICTIO TIOBTOPHOTO
CKJIaJIaHHsI CKJIaIaHHs
0-34 E HE3a/I0BIJIBHO 3 060B’X3KOBI/IMV MIOBTOPHUM HE 3apaxoBaHo 3 O60B’$BKOBI/IN.I MOBTOPHUM
BHBYCHHSM JUCHUHILTIHH BUBYCHHSAM JHCIHUILTIHH

12. MeToau4yHe 3a6e3NeYeHHS
HapuanbHO-MeTONMYHUI KOMIUIEKC, HaBYaJIbHI TIOCIOHMKH, JOBITHUKHU, TIyMaudHi CIIOBHUKH,

METOANYHI peKOMeHAallii 10 JabOpaTOpHUX POOIT:

— JlaGopatopHuii TpakTUKyM 3 Kypcy 3araibHOi (I3MKM: HaBY.-MeTON. MOciOH. / [AnToHoBa H.T',
[Toponpuropa H.B., Canbnuk I.B., Tkauyk [.IO., Hapenko O.M.] — Kiposorpaa: PBB K/IIY imeni
Bononumupa Bunanuenka, 2009. — Y. 1. Mexanika. — 126 c.

— JlaGopaTopHHi NMPAaKTUKYM 3 Kypcy 3aranbHoi ()i3MKH: HaBY.-METOA. MOCIOH.: [[UI1 CTyJ. BHIL. HaBY.
3aki.] / [aperko O.M., Canbnuk I.B., ITogonpuropa H.B., I'yp’eBcrka O.M., Antonora H.I'.]; mon.
pen. O.M. Llapenka ta 1.B. Canbnuk. — KipoBorpag: PBB KIAIIY im. B. Bunnnyenka, 2010. — Y. 2.
MonexynsipHa ¢izuka. — 96 c.

— CasonoBa O. O. JlaGopaTopHuil HpPaKTHKyM 3 Kypcy 3aranbHoi (i3uku: [HaBdY.-meroj. mociOH.] /
Cazonoga O. O., Canbnuk L. B., Cipux E. I1., Tkauyk L. 1O., Ilapeaxo O. M. — Kiposorpaa: PBB KAITY
iMm. Bonogumupa Bunnuuenka, 2009. — Y. 3. Enextpuka i maraetusm. — 108 c.

13. PekoMmeHa0BaHa JiiTepaTypa
Bba3osa
1. Bpurinens B.II. Jlekuii 3 kypcy 3aranpHoi ¢i3uku. MexaHika: [HaBY. MocC. JJIsl CTYJ. BUII. HaBY.
3axin.] / B.IL bpurinens, C.O. [Toanacos, B.II. Ceprienko; 3a pen. npod. B.IL. Ceprienka. — K.: Bun-Bo
HITY im. MLIL. JIparomanosa, 2010. — 170 c. (I'pud MOHY)
2. bymok I'. @. Kypc ¢izuxu: [HaBy. mocion.] / I'. @. Bymok, E. @. Benrep. — K.: Buma mk., 2003.
— Ku. 3. OnTuka. @i3uka atoma Ta aToMHOrO sifpa. — 311 c.
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3. bymok I''®. Kypc ¢izuku: miapyunuk : DizuyHi OoCHOBM MexaHIKH. MouekynsapHa (izuka i
tepmonuHamika / I.®. bymok, €.®. Benrep. — K. : Buma mkouna, 2002. — Ku. 1. — 2002. — 376 c.

4. Bonpkuamreiin B.C. COopauk 3amad 1o o0meMmy Kypcy ¢usuku: [y4ebH. moc.] /
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