YKpaiHcbKHUil HEHTP OLiHIOBAHHS SIKOCTI OCBITH

®dizuka
[Tporpama 30BHIIIHBOTO He3alexHOro ouiHoBaHHA 2008 poky

IHosicHIOBaJILHA 32l CKA

[Iporpamy 30BHINIHBOTO HE3aJEKHOTO OIIHIOBAaHHA 3 G3ukH (gam —
nporpama 3HO 2008 p. 3 (i3uku) yKIIaJleHO Ha OCHOBI YMHHUX Mporpam 3 (pizuku
s 7-11 knaciB - (piBeHb  B)  3arajJibHOOCBITHIX  HaBUaJIbHMX  3aKJIaiB,
3aTBepKeHuX MiHicTepcTBOM OCBITH 1 Hayku Ykpainu (muct MOHY Ne 1/11-
3580 Bim 22.08.2001 p.; mporpamu migroryBanu: O.byraitoB, Jl.3akora,
J.KocTtiokeBuy, M.MapTuHioK), mporpam Jjisi yHIBEpCaIbHOTO Ta TEXHOJIOTTYHOTO
npodumo HaBuanHs (10-11 kmacu), pexoMenmoBaHux MIiHICTEPCTBOM OCBITH 1
Hayku Ykpainn (nmuct MOHY Ne 1/11-5304 Big 19.12.2003 p.; mporpamu
nigroryBanu: O.byraiioB, M.['omoBko, JI.3akora, B.KoBanb, JI.KocTiokeBuu,
M.Maptusiok, O.XOMEHKO), 1 MporpaM BCTYNHHUX BHIPOOYBaHb JO BHUIIMX
HaBYalIbHUX 3akiaaiB Ykpainu (2007 p.; mporpamu miaroryBaiu: O.XoMEHKO,
O.Yanuii).

Marepian nporpamu 3HO 2008 p. 3 di3uku MOAUICHO HA ITATh TEMaTUYHUX
omokiB:  “Mexanika”,  “MonexkynsapHa  ¢izuka Ta  TepMOAMHAMIKA’,
“Enextpoamnamika”, “KomuBanmus 1 xBuii. Onruka”, “Enxementu Tteopii
BimHOCHOCTI. KBaHTOBa (hi3mka”, sKi, B CBOIO YEPTry, PO3MOIICHO 3a PO3/iIamMu 1
TEMaMHU.

[Tporpama 3HO 2008 p. 3 dizuku cknagaerbes 3 “IlosicHIOBaIBHOI 3amucKu’”,
“Ilepeniky po3ainiB 1 TemM” Ta “BuUMOr 10 piBHS 3arajlbHOOCBITHBOI IMiJATOTOBKH
YYAaCHHKIB 30BHIITHBOTO HE3aJIEKHOTO OLIHIOBAHHSA 3 (PI3UKHU .



Ilepeaik po3aiimiB i Tem
MEXAHIKA

OcHoBu kiHeMaTuku. Mexaniunuid pyx. Cucrema Biajiiky. BiTHOCHICTB pyXy.
Martepianbaa Touka. Tpaekropis. [lnsax 1 nepemimenns. IBuakicts. JJonaBanus
IIBUIKOCTEH.

HepiBHomipuuii pyx. CepemHs 1 MUTTE€BAa IMIBUAKOCTI. PiBHOMIpHUN 1
piBHOpucKopeHuit pyxu. Ilpuckopenns. I'padiku 3alIe)KHOCTI KiHEMAaTHYHHX
BEJIMYMH BiJ Yacy MpU PIBHOMIPHOMY 1 PIBHOIIPUCKOPEHOMY pyXax.

PiBHoMipHuii pyx mo komy. Ilepion 1 wacrora. JliHiiiHa 1 KyTOBa HIBHUIAKOCTI.
JIo1eHTpOoBE MPUCKOPEHHS.

OcHoBu nunamikm. [lepmmii 3akon HetoroHa. [HepimianbHi cucteMu BIITIKY.
[Tpuanmn BigHOCcHOCTI [Mamines.

B3aemonis tut. Maca. Cuina. JlogaBanus cui. pyruit 3akon Herotona. Tpertiid
3akoH HproToHa.

['paBiTaniitHi cuin. 3aKOH BCECBITHHOTO TsKIHHS. Cuna TsoKiHHA. Pyx Tina min
€0 CUJIM TSOKIHHS.

Bara tima. HeBaromicts. Pyx mTyunux cynyTtHukiB. Ilepma kocMiuHa
IIBUJIKICTb.

Cunu nipyxHOCTI. 3akoH ['yka.

Cunu tepta. KoedimieHT Teprs.

MomeHT criii. Y MOBH piBHOBaru Tijia. Buau piBHoBaru.

3akoHu 30epe:keHHsI B MexaHimi. IMnynbce Tina. 3akoH 30€peKeHHS IMITYJIBCY.
PeaktuBHMM pyX.

Mexaniuna po6ora. KineTnuna Ta moTeHIialbHa €HEprifa. 3aKoH 30epeKeHHS
eHeprii B MexaHiyHux mnpouecax. [lotyxkuicte. Koedimient kopucHoi maii. IIpocTti
MEXaH13MH.

Enementn mexanikm pimun ta rasiB. Tuck. 3akon Ilackans nis pinuH Ta
ra3iB. CronydeHi NOCyAMHHM, TiApaBiIiuHMii mpec. ATmochepHuit Tuck. Tuck
HEPYXOMOi pIMHM Ha JHO 1 CTIHKM MOCYIWHU. ApXiMenoBa cuia. YMOBHU
TJIaBaHHS Ti.

MOJIEKYJISAPHA ®I3UKA I TEPMO/IMHAMIKA

OcHOBM  MOJIeKYJASIPHO-KiHeTHYHOI  Teopii.  OCHOBHI  TOJIOKCHHS
MOJIEKYJIIPHO-KIHETUYHOI Teopli Ta iX JociiHe OOIpyHTyBaHHsA. Maca 1 po3Mip
mounekys. Crana ABorampo. CepenHsi KBaJpaTH4YHa MIBUAKICTH TETUIOBOTO PyXY
mosneky. Jocmin tepHa.

[neanpuuii ra3. OCHOBHE PIBHSHHS MOJICKYJISIPHO-KIHETUYHOT TEOPIi 171€alIbHOTO
ra3y. Temmnepatypa Ta ii BumiptoBanHs. [lIkana aOcomOTHUX TeMIepaTyp.

PiBHSIHHS cTaHy i11€albHOTO ra3y. [3omporecu B rasax.

OcHoBu TepmoanHamikm. TernoBuil pyx. BHyTpimHs eHepria Ta crocoOu ii
sminu. Kinbkicts Termnotu. Ilutoma TemnoeMHicTh peuoBuHH. PobOora B
TepMOIUHAMIIl. 3aKOH 30€epeKeHHs EHEpTii B TEIUIOBUX Ipoliecax (Mepiinii 3aKoH
TEPMOJMHAMIKH). 3aCTOCYBaHHSI MEPILIOTO 3aKOHY TEPMOUHAMIKHU JI0 130MPOIECIB.
AniabatHuit poriec.



HeoGopotricts TemnoBux mpoueciB. [lpuHmmnm aii TemioBUX ABUTYHIB.
KoeiuienTt xoprcHoi 11ii TEMIOBOTO IBUTYHA 1 HOTO MaKCHUMaJIbHE 3HAYCHHS.

BaacruBocTi rasis, piausn i TBepaux Tija. [lapoyTBopeHHs (BunapoByBaHHS Ta
kuninas). Konpaencamis. Ilutoma Ttemmora mnapoyTtBopeHHs. Hacuuena Ta
HEHacM4yeHa TMapa, iXHI BJIACTUBOCTI. BinHOCcHa BOJOrICTh TOBITPA Ta 1i
BUMIPIOBaHHS.

[1naBnenHs 1 TBepAHEHHA TUI. [IuTOMa TeruioTa miuaBiaeHHs. Tennora 3ropsHHA

nanyBa. PIBHSHHS TEIJIOBOro OanaHCy /Ui HAUIPOCTIIIMX TEIIOBUX MIPOLIECIB.

[ToBepxHeBuil HaTar piguH. Cuiga TOBEPXHEBOIO HATATY. 3MOYYBaHHS.
Kaninspai sBuima.

Kpucraniuai ta amopdni Tina. MexaHiyHl BJIACTUBOCTI TBEpAMX TUl. Bumm
nedopmarriit. Moayias FOnra.

EJEKTPOAUHAMIKA
OcHOBHM  eJIeKTPOCTATHKHU. EnexTpuunuii  3apsan. 3akoH  30epexeHHS
€JEKTPUYHOTO 3apsay. 3akoH KyioHa.

Enextpuune none. HanpyxeHicts enexkrpuuHoro noiid. [lpunuun cyneprno3uiii
HOJIIB.

[IpoBigHMKK Ta Ji€NIEKTPUKU B eJEeKTpocTaTuyHOMY Tmoii. Jlienexkrpuuna
MPOHUKHICTh PEUOBHH.

PoGoTa enexkTpuyHOro Mo Mpu mepemiiieHHl 3apsay. [loTteHmian 1 pi3HULS
noteHmiams. Hampyra. 3B’S30k MK Hampyror 1 HAmpyKEHICTIO OIHOPITHOTO
€JIEKTPUYHOTIO ITOJISL.

Enextpoemuicts. Konmencaropu. EnexkTpoeMHICTh TMIOCKOTO KOHAEHCATOPA.
3’e€qHaHHS KOHJIEHCATOPIB.

EHeprig enekTpuyHoro noJs.

3akoHu mocrtiitHOro crpymy. Enexktpuunuii ctpymM. YMOBH ICHYBaHHS
enekTpudHoro crpymy. Cuna ctpymy. 3akoH Oma s AuistHKA koja. Omip
npoBiiHukiB.  [locmigoBHe  Ta  mapajnenbHe — 3’€IHAHHS  MPOBIJIHUKIB.
Enexrpopymrnitna cuna. 3akon Oma juisi moBHOro koia. Pobota 1 MOTYXHICTh
€JIEKTPUYHOTO CTpyMy. 3akoH J[xoyns-Jlenua.

EnekTtpuunnii cTpymM y Ppi3HEUX cepeaoBHIax. EJeKTpuyHUl CTpym Yy
MeTasiax. EJleKTpOoHHa MPOBIIHICT METaliB. 3aJIEKHICTh ONOPY METaliB BiJ
Temmneparypu. HaamnpoBiiHICTb.

Enextpuunuii cTpyM y po3uMHAX 1 pO3IUIaBaX EJIEKTPONITIB. 3aKOHH
EJIEKTPOJII3Y. 3aCTOCYBaHHS €JIEKTPOJII3Y.

Enextpuunnii ctpym y razax. HecamoctiitHuii 1 camoctiitauil po3psiau. [loHsTTs
po I1a3zMmy.

Enextpuunuii ctpym y Bakyymi. TepmoenektponHa emicis. lioa. EnextponHo-
MpoMeHeBa TpyOKa.

EnexTtpuunuii crpym |y HamiBIpOBIAHMKax. BracHa Ta  JAOMIIIKOBa
€JIEKTPOIPOBIAHICTh HAMIBIPOBIJHUKIB. 3aJE€XKHICTh OMOPY HAMIBIPOBITHUKIB B
TemriepaTtypu. EnekTpoHHo-mipkoBuil mnepexin. HamiBnpoBIAHUMKOBUN — J1O..
Tpaunsucrop.

MarHiTHe moJie, eJileKTpOMarHiTHa iHaykuisi. Bzaemonis crpymiB. Maruithe
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nosie. MarniTHa iHayKuis. 3akoH Amnepa. Cuna Jlopenua.

MarsiTH1 BI1aCTUBOCT]1 pe4OBMH. MarHiTHa NpOHUKHICTb. PDEPOMATHETUKH.
MarsiTHU# NOTIK. SIBHILE €JIEeKTPOMArHiTHOI 1HAYKLIi. 3aKOH €JIeKTPOMArHITHOI
iaykmii.  IlpaBunmo Jlenna. SBume camoinaykiii. I[aayktuBHicTh. EHepris
Mar”iTHOTO MOJIs.

KOJIUBAHHS 1 XBWIIL. OITTUKA

Mexaniuni koauBaHHsa i xBuwiai. KonuBanbHuii pyx. BinbHI MexaHi4Hi
KoJauBaHHA. ['apMOHIYHI KOJMBaHHA. 3MIIICHHS, aMIUTITyJa, MEpioJl, 4acToTa 1
¢daza rapMOHIYHMX KOJIMBaHb. KONMBaHHS BaHTaXy Ha MpYyXHHI. MaTeMaTUYHHIA
MAasITHUK, TIEPi0J] KOJIMBaHb MaTEMAaTUYHOTO MasiTHUKa. [lepeTBopeHHs eHeprii npu
rapMOHIYHUX KOJIMBaHHSIX. BuMyIlieHi MexaHiuH1 KOJIUBaHHA. SIBUIIE pE30HAHCY.

[TommpeHHs KOJIWMBaHb y TPYXKHUX cepefoBumiax. [lomepedni Ta mo3mg0BXKHI
xBul. JIoBKMHA XBUJIL. 3B SI30K MIXK JOBXKUHOIO XBUJI1, IIBUAKICTIO 11 MOMIUPEHHS
Ta MepioJoM (4acTOTOIO).

3BykoBi xBuil. [1IBunkicTs 3ByKy. ['yuHicTh 3ByKy Ta BUcOTa TOHy. [H(pa- Ta
YIBTPa3BYKHU.

EnexTpoMaruiTHi koa1uBaHHs i XBWJIi. BUIbHI €J1eKTpOMAarHiTHI KOJIUBaHHS B
KOJMBaJIbHOMY KOHTYpi. [lepeTBopeHHs eHeprii B KOIMBaIbHOMY KOHTYp1. BracHa
4acToTa 1 IepioJl eeKTPOMATHITHUX KOJUBAHb.

Bumyiieni enekTpuyHi KoJMBaHHS. 3MIHHUN eNeKTpUYHUM cTpyMm. ['eHeparop
3MIHHOTO cTpyMy. EnexTpuunmii pe3oHaHc.

Tpancdopmarop. [lepengada enexkrpoeHeprii Ha BETUKI BiJCTaHI.

EnextpomaruitHe mosie. EnexTpoMarHiTHI XBWJIl Ta MBHUJKICTh 1X MOIIUPEHHS.
[[Ikama  eneKTpOMArHiTHUX  XBUJIb. BnactuBocTi €JIEKTPOMArHITHOTO
BUIIPOMIHIOBaHHS PI3HUX JAlana3oHiB.

Onrtuka. [IpaMoiHIHICTh MOMIMPEHHS CBITIA B OJHOPIAHOMY CEpPEIOBUILII.
[[IBuaKiCTh CBITJIA TA 11 BUMIPIOBAHHS.

3akoHu BigOUBaHHs cBiTIa. [100y10Ba 300pakeHb, sIKi J1a€ MIOCKE I3EPKao.

3akoHM 3aJOMJICHHS CBITJA. AOCOMIOTHMM 1 BIAHOCHUN  TOKa3HUKHU
3anomuieHHs. [loBHe BinOUBaHHS.

Jlinza. OntuuHa cwia JiH3u. @opmyna ToHkoi JiH3U. [loOymoBa 300pakeHsb,
10 J]a€ TOHKA JIIH3a.

InTepdepeniis cBitia Ta ii MpakTUYHE 3aCTOCYBaHHSI.

Hudpaxkuis cBiTia. Judpakiiiiai rpaTku Ta iX BUKOPUCTAHHSA ISl BUSHAYCHHS
JIOB)KWHHU CBITJIOBOI XBHIII.

JHucnepcis cBiTia.

[Tonsipuzartist cBitia.

EJIEMEHTHU TEOPII BITHOCHOCTI. KBAHTOBA ®I3UKA
EnemenTn Teopii BinHocHocTi. [IpuHuunu (moctynatv) Teopii BIZHOCHOCTI
Eltnmrelina. 3B’ 430K MK Macoro Ta EHEprie€lo.
CeitaoBi kBanTu. I'inore3a [1nanka. Crana [1nanka. Kantu cBitia (potonn).
®dotoedexkt Ta #oro 3axkoHu. PiBHsHHs ElHmTeina mis ¢oToedekTy.
3acTocyBaHHS (oTOCPEKTY B TEXHIII.



Tuck cBitia. Jlocmin Jlebenena.

ATOM Ta aTOMHe SIAPO.

Hocnin Pesepdopna. SAnepna moxaenp aroma. KsanToBi moctynatu bopa.
BunpomiHioBaHHSI Ta NOTJMHAHHA CBiTJIa aromoMm. HenepepBHuii 1 JiHiMuaThi
cnektpu. CriektpansHuii anamiz. Jlazep.

Cknan simpa aroMa. [3otormu. Enepris 3B 3Ky atoMHUX sijep. SlnepHi peakiiii.
[Toxin siaep ypany. Anepuuii peaktop. TepmosiiepHa peakiis.

PanioakTuBHICTh. Anba-, 6eTa-, raMMa-BUIIPOMiHIOBaHHs. MeToau peectpartii
10HI3YHOYOT0 BUIIPOMIHIOBAHHS.



BHUMOT'U JIO PIBHS 3ATAJIBHOOCBITHBOI NIAIOTOBKU
YYACHMUMKIB 30BHIIIHbBOT'O HE3AJIEZKHOTI'O OLHIHIOBAHHA
3 ®I3UKHU

Yuacnuku 306niuinvozo nezanexcnozo oyinweanns NOBUHHI 3HATH:

- (bpi3uuHI sABUINA 1 MPOIECH: O3HAKW SIBHINA YU TPOLECY, 32 SKUMU BOHHU
BIIOYBAIOTHCA; 3B’SI30K SIBUILNA YW MPOLECY 3 IHIIMMH; iX TMOSCHEHHS Ha
OCHOBI1 HayKOBOIi T€Opii; MPUKIIaI1 BUKOPUCTAHHS;

- (bi3uuHI JgocHiAM: MeTa JOCHiIy, CXeMa, YMOBH, 3a HasBHOCTI SIKHUX
3MIMCHIOETBCS JOCIIT; epedir 1 pe3yabTaT I0CTiy;

- TIOHSTTS Ta TEPMiHH;

- (bi3UYHI BEJNMYMHU: BIACTUBOCTI, IO XapaKTEPU3YIOTHCS ILHUM MOHSATTIM
(BENMYMHOIO); 3B’SA30K 3 I1HIIMMHM BenuuuHamu ((dopmyia); O3HAYEHHS
BEJIMYMHU; OJUHUI (13MYHOT BETUYHHM; CIIOCOOH 11 BUMIPIOBaHHS;

- 3aKOHM: (HOPMYIIOBAHHS Ta MaTEMaTHYHUN BHpa3 3aKOHY; JOCITITH, IO
NIATBEPKYIOTh ~ MOro  CHpaBedJIMBICTb, NPUKIAAA  BpaxyBaHHSA 1
3aCTOCYBaHHS MOTO Ha MPAKTHUIIl; MEX1 Ta YMOBH 3aCTOCYBaHHS;

- (b13uyuHi Teopii: JociiIHe OOTPYHTYBAHHS TEOPii; OCHOBHI MOJIOKEHHS, 3aKOHU
1 IPUHIUIIK 1i€1 Teopii, OCHOBHI HACIIJIKHU; MPAKTHUYHI 3aCTOCYBaHHS, MEXI1
3aCTOCYBaHHS 1Ii€i Teopii,

- IpWIaJd YU TPUCTPOi, MEXaHI3MH 1 MAIIWHU, TEXHOJOTIi: MPU3HAYCHHS,
OpUHIMN 1ii Ta cxeMa OyJOBHW; 3aCTOCYBaHHS 1 TMpaBWja KOPUCTYBaHHS,
repeBaru Ta HEeJIOIKH.

Yuacnuku 306niminbozo nezanesrcrnozo oyinweana NOBUHHI BMITH:

- pO3Mi3HABATH  MPOSBU  MEXAHIYHUX, TEIUIOBUX,  EJIEKTPOMArHITHHX,
KOJIMBAJIBHUX 1 XBWIbOBUX (30KpeMa, CBITJIOBHX), KBAHTOBUX SIBUII 1
MPOIIECIB Y MIPUPOI1 TA TX MPAKTUYHE 3aCTOCYBAHHS B TEXHIIII;

- 3aCTOCOBYBATH OCHOBHI TOHSTTS Ta 3aKOHHW, MPUHIIMITH, TIPaBUJIa MEXaHIKH,
MOJIEKYJISIPHOT (PI3UKHA 1 TEPMOJMHAMIKH, €JIEKTPOJUHAMIKH, KOJHUBAJIHHOTO
PYXy 1 XBWJIBOBUX IPOLIECIB, CIIELIAIbHOI T€OP1i BIAHOCHOCTI;

- 3aCTOCOBYBaTH (GOPMYJIH IJisi BU3HAUCHHS (PI3MUYHUX BEJIUYMH Ta iX OJIMHUIIb;

- 3aCTOCOBYBaTHM MaTeMaTHU4HI BHpa3M 3aKOHIB MEXaHIKHU, MOJEKYJISIpHOL
GBUKM 1 TEPMOJAMHAMIKH, €JIEKTPOJUHAMIKH, KOJUBAJIBHOTO pyXy 1
XBUJILOBHUX MPOIIECIB, CHEIIaTbHOI TEOPii BITHOCHOCTI,

- BU3HAYATH MEXI1 3aCTOCYBaHHS 3aKOHIB;

- BUKOPUCTOBYBATH TEOPETUYHI 3HAHHS IMiJI Yac PO3B’A3yBaHHS 3a/1ad Pi3HOTO
TUNy  (SKICHHX, pO3pPaxyHKOBHX, TrpapidyHUX, EKCIEePUMEHTAIbHUX,
KOMOIHOBAHHUX TOIIIO).



Tect micTuth 35 3aBHaHb, SIKI OXOIUTIOIOTH MIKITBHUN Kypc ¢i3uku. Opi€eHTOBHUHA PO3IIOALT

3aB/IaHb TECTY 3a TeMaTHUYHUMU Onokamu (y %) HaBeneHo B Tabmuii 1.

Tabnuys 1
TemaTtuuHi 0710KH OpieHTOBHHY PO3IOJILT 3aBAaHb, %0
MexaHika 20-25
MoutekynsipHa (i3uKa Ta TePMOJIUHAMIKA 15-20
Enektpuka Ta MarHeTusM 25-30
KonuBanus Ta xBuii. OnTuka 15-20
Enementu teopii BinHocHocTi. KBaHTOBA i inepHa disuka 12-18

TecryBanns 3 ¢izuku TpuBatume 150 XBUJIHH.
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Bu MoxeTe KOpHUCTyBaTUCS TaKOX IHIIMMHU MiAPYYHUKAMH Ta MOCIOHUKAMU BXKE€ 3raJlaHIX

Ta IHITUX aBTOPIB, PEKOMEHI0BAaHUMH MiHICTEPCTBOM OCBITH 1 HaAyKH Y KpaiHH.
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