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1 3AT’AJIbBHA THOOPMALIA
IToBHa Ha3Ba 3akiany JABH3 «YKpalHChbKU JepKaBHUU XIMIKO-
BUIIIOi OCBITH Ta TEXHOJIOTIYHUM YHIBEPCUTET» Kadeapa eHEPreTUKH.
CTPYKTYPHOTO IiIPO3LITY
Odiuiiina Ha3Ba OcsgiTHs nporpama di3uka miABUIICHHS KBaTi(iKarii
nporpamu 13 cneuianpHocTi 014  «Cepemns ocBita (3a

NPEIMETHUMH CHCIIAIbHOCTSAMHE)» 33 IPEAMETHOIO
cnenianpHicTIO 014.08 Cepennst ocpita (Dizuka)

Tun nokyMeHTy Ta oocsr | CB1IOIITBO MPO MIABHUINCHHS KBaidikallii, 5 KpeauTiB

IIPOTPaMH €KTC (150 rogun).

[lepenymoBu Buia ocgira.

Moga(u) BUKIaJaHHS YkpaiHchbKa.

InTepHeT-anpeca https://udhtu.edu.ua/pidvyshhennya-kvalifikatsiyi-

nocriinoro posmimenns | pedagogichnyh-pratsivnykiv-zakladiv-peredvyshhoyi-
OIUCY MPOrpamMu osvity

2 META IIPOT'PAMM IIJABUIIEHHS KBAJIIOIKALIIL

BignoBigHo mo wactuHu 1moctoi ctatTi 59 3akony Ykpainu «IIpo ocBiTy»,
3akoHiB Ykpainu «IIpo 3arampHy cepemHio ocBiTy», «IIpo daxoBy mnepeaBuiry
ocBiTy» Ta 3rimHo 3 IloctanoBoro KaOinery MinicTpiB Ykpainu Big 21 ceprnHs
2019 p. Ne 800 «Ilopsnmok mimBuieHHs KBamiikaiii MemaroriyHUX 1 HAYKOBO-
MeJaroriyHuX MPaIiBHUKIBY TII€Iaroriuydl #W HayKOBO-TICAArOoTiyHl IpalliBHUKH
3000B’s13aH1 MIOPOKY MiABUIIYBATH CBOIO KBaJi(iKallito.

Merorw mnporpamMu MiABUINCHHS KBamidikailli IeJaroriyHuX IpalliBHUKIB €
PO3BUTOK METOJUYHOTO Ta NPAKTUYHOrO PIiBHIB NpOo(deciiiHOi KOMIETEHTHOCTI
BUUTENIB (D13UKHU BIAMOBIAHO JIO OCHOBHHMX HANpPSAMIB JEP>KaBHOT MOJITUKH Yy rajys3i

OCBITH Ta 3a0€3ME€YEHHS SKOCTI OCBITH.


https://udhtu.edu.ua/pidvyshhennya-kvalifikatsiyi-pedagogichnyh-pratsivnykiv-zakladiv-peredvyshhoyi-osvity
https://udhtu.edu.ua/pidvyshhennya-kvalifikatsiyi-pedagogichnyh-pratsivnykiv-zakladiv-peredvyshhoyi-osvity
https://udhtu.edu.ua/pidvyshhennya-kvalifikatsiyi-pedagogichnyh-pratsivnykiv-zakladiv-peredvyshhoyi-osvity

3 XAPAKTEPUCTUKA ITPOI'PAMMU TTIJIBUILEHHS KBAJII®IKAIIII

["any3b 3HaHb, 01 OcgiTta / Ilemarorika
CHELIAILHICTD 014 «Cepenns ocBiTa (3a MpeaAMETHUMHU
CIEL1ATBHOCTSIMH )»
014.08 Cepenans ocpita (Di3uka)
OpieHTaris mporpamu OcsitHpO-TIpOeciitHa
IBUAIIEHHS KBaTi(iKarii
OcHoBHU# hokyc 3aranpHa OCBITa B Tally3l OCBITHIX Ta IEIAaroTidHUX
MIPOTPaMH ITiABUIICHHS HayK 3a npeaMeTHoro crerianbHicTio 014.08 Cepenns
kBajiikamii ocBita (Di3uka).

KirouoBi cioBa: nemarorika, ocBita, ¢izuka.

Oco06aMBOCTI ITpOrpaMu [Iporpama opieHTOBaHa Ha IHTETpalll0 TEOPETUYHOI
NIJBUILIEHHS KBadMi(ikamii | Ta MPaKTUYHOI MIATOTOBKU 3 (I3MKM B paMKax
MIIBUIICHHSA  KBamidikamii i 3a0e3nedeHHs
e()eKTUBHOT AISUIBHOCTI y LiH ramysi.

4 BUKJIAJAHHA TA OIHIOBAHHA

BUKIIAJIAHHS: npoGiaeMHO-OpieHTOBaHE HaBYaHHS, SIKE MPOBOJUTHCS Y
dbopmi JIeKIIM, ceMiHapiB, MNPAKTUYHUX 3aHSITh, KOHCYJbTAIlld, CaMOCTIHHOIO
BUBYEHHSI, BUKOHAHHS KYpCOBUX poOIT (IIPOEKTIB, CKJIa/laHHs €K3aMEHIB), HA OCHOBI
HOPMATUBHO-TIPABOBUX AaKTIB MIAPYYHUKIB, TMOCIOHUKIB, TMEPIOAUYHUX HAYKOBHUX
BUJaHb, Ta 1HTepHeT-pecypcy JABH3 «VYkpaiHcbkuil jaepkaBHH — XIMIKO-
TEXHOJIOTTYHUN YHIBEPCUTET.

OLIHIOBAHHA: BxinHe Ta BUXiJHE A1arHOCTYBAHHS; CKJIaJaHHS ICIIUTY.



5 IPOT'PAMHI KOMIIETEHTHOCTI

InTerpanbHa 31aTHICTh PO3B’S3yBaTH CKJIQJIHI CIelialli30BaHl 3ajayl Ta
KOMIIETEHTHICTh | IPAKTHUYHI TpoOJieMH B Taily3l cepeaHbOi OCBITH, IO
nepeadavae 3aCTOCYBaHHS TEOpPiil Ta METO/IIB OCBITHIX HAYK
1 ¢iBuku ¥ XapakTepu3yeTbCsS KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO  NEAAroriyHUX  yMOB  Opraizaiii
HABUYAJbHO-BUXOBHOTO TIPOIIECY B OCHOBHINA (0a30Bii)
CepeaHii 1Kol

3aranpHi 1. 3HaHHS Ta pO3yMiHHA MPEAMETHOI 00JIACTI Ta PO3yMIHHSA
KOMITETEHTHOCTI | Ipo(deciiHOl TIsITBHOCTI.
2. 3paTHICTH MISTH BUXOIAYM 3 E€TUYHUX MIPKyBaHb
(MOTHUBIB).
3. 31aTHICTH AISITH CBIAOMO M COIIaJILHO BIIITOBIAAJIHLHO.
4. 31aTHICTh IIPAIIOBATH B KOMaH/II.
5. 3maTHICTH 10 TOIIYKY, OOpoOJIeHHS U aHami3y 1H(opmarrii
3 PI3HUX JDKEpeT.
6. 31aTHICTh 3aCTOCOBYBATH HaOyTi 3HAHHS B MPaKTUYHUX
CUTYalisIX.
7.30aTHICTL HABYATHUCS ¥ OBOJIOAIBATH  CYYaCHUMU
3HAHHSIMU.
8. 3MaTHICTh CIIUIKYBATHUCS JEP>KaBHOIO MOBOIO K YCHO, TaK

1 IUCbMOBO.
daxoBi 1. 31aTHICTh BHUKOPHUCTOBYBATHU CHUCTEMAaTU30BaHI
KOMIIETEHTHOCTI | TEOPETUYHI ¥ MPAKTUYHI 3HAHHA 3 (I3UKUM Ta METOJIUKH
CHeniagbHOCTI HaBYaHHs (P13UKM NPU BUPILIEHH] NpOodeCcifHUX 3aBAaHb.
2. BosoiHHS MaTEMaTUYHUM anapaTtoM (i3UKH.
3. 3naTHICTh dbopmyBatu B YUYHIB MpeIMETHI
KOMIIETEHTHOCTI.

4. BonoaiHHS OCHOBaMU TOCTAHOBKU METH, TUIAaHYBaHHS Ta
MPOEKTYBAHHS po1ecy HaBYAHHS b13uKn y
3araJbHOOCBITHIX HaBYAJIbHMUX 3aKJIagax.

5. 3maTHICTH A0 OpraHi3aiii Ta MPOBEICHHS HABYAIHHOTO
nporiecy 3 (GI3UKM Y 3arajlbHOOCBITHIX HaBUYaJIbHUX
3aKJIagax.

6. 3maTHICTH 3iHCHIOBATH OO ’€KTUBHMM KOHTPOJIH 1
OIIIHIOBAHHSI PIBHS HABYAJIBHHX JIOCSTHEHb YYHIB.

7.3maTHICTh O opraHizamii 1 IPOBEIECHHS IMO3aKIacHOi Ta




MO3aIIKUIBHOT poOOTH 3 (I3UKM Yy 3arajlbHOOCBITHIX
HaBYAJIbHUX 3aKJIa/iax.

8. 3natHicTh A0 pedrekcii Ta camoopranizarlii npodeciitHoi
JISUTBHOCTI.

0. 3abe3neyeHHsT OXOPOHU KUTTA 1 370POB’S Y4HIB Y
HaBYAJIbHO-BUXOBHOMY IPOIIECI Ta MO3aypOYHiN TISIIBHOCTI.
10. 3paTHiCTh XapakTEepU3yBaTH JOCSITHEHHS (I3UYHOL

HAYKH Ta ii poJb Yy )KUTTI CyCTUIBCTBA.

6 [IPOI'PAMHI PE3VJIbTATU HABUAHHA

Buxknagay noBUHEH 3HATH:

- 0013HaHU 13 €JEeMEHTaMU TEOPETHYHOTO0 W  EeKCHEPHUMEHTAIBHOIO
JOCIIKEHHS y (Pi3uill Ta 3 piI3MUHUMH METOJaMU TXHBOI peaizaliii,

- 3Ha€ OCHOBHI 3aKOHM (PI3UKH, OCOOJUBOCTI X BUKOPHCTAHHS Uil OMHCY i
MOsICHEHHS (D13MYHUX €()EKTIB 1 ABHIIL, SKi CIIOCTEPITal0ThCS HA JOCIIII;

- 3HA€ JCPKABHUI CTaHJIAPT 3arajibHOI CepeHbOI OCBITH, HAaBYAJIbHI MPOrpaMu
3 (I3UKK IS 3aKJIaJIB CEPEHbOI OCBITU Ta MPAKTUYHI NUISIXM iXHbOI peaii3ailii B
PI3HMX BUJIaX YPOUHOI Ta MO3aypPOYHOI AiSIIHHOCTI,

- Ma€ TBOPYO-KPUTHUYHE MHMCIIEHHS, TBOPYO BUKOPUCTOBYE pi3HI Teopii i
NOCB1J (YKpaiHChbKUHM, 3aKOPJAOHHUI) y TPOIEC] BUPIMICHHS KOHKPETHUX (PI3MUHUX
3aB/IaHb.

YmMmirum:

- yMi€ TMpaIoBaTH 3 TEOPETUYHUMH Ta HAYKOBO-METOIUYHUMH JDKEPEIaMHU
(30xkpema nuppoBUMH), BUAOOYBATH, OOpPOOJATH W CHCTEMATU3yBaTH 1HQOpPMAIIio,
BUKOPUCTOBYBATH 1i B OCBITHbOMY NPOIIECI;

- BOJIOJIIE KOMYHIKQTUBHOIO KOMIIETEHTHICTIO, 3[JaTHUN yIOCKOHATIOBATH W
M1JIBUIIYBaTH BJACHUM PIBEHb KOMIETEHIIIT;

- BOJIOAIE PI3HUMHU BHAAMH (DI3UYHOTO aHaNi3y, MOTPIOHUMU sl TTOOYAOBH

MPUYUHHO-HACIIIKOBOTO 3B’SI3KY JIAHIIFOXKKA MPOLIECIB PEATbHOTO E€KCIIEPUMEHTY;



- BUKOPHUCTOBYE MaTeMaTUYH1 METOIU JJI MOJIEIIOBaHHS (PI3UYHUX MPOIIECIB;

- 3aCTOCOBYE Cy4acHI METOJMKHA M TeXHoJIOoTii (30kpema iHdopmalliiini) as
3a0e3MeYeHHsI SIKOCTI OCBITHBOTO MPOIIECY B 3aKJIa/1aX CEpeaHbOI OCBITH;

- BOJIOJII€E METOJIaMU M METOJMKAMH J1arHOCTYBAaHHS HaBYAJIbHUX JOCSITHEHb
YUHIB, yMi€ 3IIHCHIOBAaTH TEAArOTIYHUM CYIpPOBIJ CAaMOBHM3HAUEHHS YYHIB,
HiATOTOBKH /10 Maiil0yTHHOT Mpodecii;

-31aTHUNA 110 pedJiekcii, Mae HaBUYKU OIIHIOBaHHS HemependadyyBaHUX
po06sem y mpodeciitHiil AiSITBHOCTI i OCMUCICHOTO BUOOPY MUISAXIB X BUPIIICHHS.

Mae KOMyHIKaTHBHI HABUYKH, a caMme:

- (hopMye KOMYHIKaIIliHy CTpaTeriio 3 KoJieraMu, COI[iaJIlbHUMU MapTHEPaMU,
VYHSIMHU (BUXOBaHLSAMM) Ta IXHIMH OaThbKaMH 13 JOTPUMAHHSM E€TUYHUX HOPM
CHUIKYBaHHS, MPHUHIMIIB TOJEPAHTHOCTI, TBOPYOTO MAIaJIOTy, CIHIBPOOITHUIITBA Ta
B3a€MOITOBAry JI0 BCIX YYaCHUKIB OCBITHHOTO MPOILIECY;

- e(eKTUBHO CHUIKYEThCSI B HAYKOBO-HaBUYaJIbHIN, COIlaTbHO-KYJIBTYpPHIM Ta
odiiiHO-IUTOBUX cdepax; BUCTYIAE MEepe] ayJuTopiero, 0epe y4acTh y JUCKYCIsX,
00CTOI0€ BJIACHY JAYMKY (MO3HULII0), JOTPUMYETHCA KYJIbTypH TOBEIIHKUA W
CIJIKYBaHHS;

- OpraHi30BY€ OCBITHIN MPOIIEC Y 3aKjIaji CEPeIHbOI OCBITH, CIIBIPAII0 YUHIB
(BUXOBaHIIIB), €(EKTUBHO TMpaItO€ B KOMaH/I1 (MeIaroriyHoMy KOJIEKTUBI OCBITHBOTO
3aKjany, IHIMX MpodeciitHux 00’ €THaHHSIX);

- KEpYEThCA y CBOIM MAISUIBHOCTI MPUHIMIAMHU TOJIEPAHTHOCTI, TBOPYOIO
Jiajory, CriBpOOITHUIITBA, B3AEMOIIOBATrH JI0 BCIX YYAaCHUKIB OCBITHBOTO TIPOLIECY.

ABTOHOMIA i BIANOBIiZAJBLHICTD:

- 3JaTHUN HaBYATHCS TIPOTATOM KUTTS 1 BIOCKOHAIIOBATH 3 BUCOKHUM PiBHEM
aBTOHOMHOCTI Ha0yTYy 1] 9Yac HaBUYaHHS KBaTi(iKaIlio;

- e¢()eKTUBHO OpPraHi30BYy€, aHANI3y€, KPUTUYHO OIIHIOE, HECE BIJIMOBIAAIBHICTh

3a pe3ynbTaTH BIACHOI MPOQECIHHOT AISUTHHOCTI.
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7 PECYPCHE 3ABE3IEYEHHS PEAJIIBALIL [TPOI'PAMU

MIIBUILEHHS KBAJIIOIKALIIT

Crneundiusni HaykoBo-nienaroriuni MpaiiBHUKH, SKI MalOTh HayKOBHMA
XapaKTePUCTUKH | CTYMiHb a00 BUCHE 3BaHHS, a TAKOXX 0COOH, K1 MAalOTh CTYIIHb
KaJIpOBOTO Marictpa BIJIIMOBIAHO 70 MPOQUI0 MATOTOBKHU 3700yBadiB 3a
3a0€3IeUeHHs] | OCBITHBO-TIPO(ECIMHOIO TPOrpaMor0 MiABUIICHHS KBamidikarii
neAaroriyHuX KajapiB 3a HanpsAMoM «Buurtens Qpizukm.
Crenmdivni 3a0e3neueHicTh HaBYaJIbHUMHA MIPUMIIIICHHSIMU,
XapaKTEPUCTHKHU | JAOOPATOPIsIMU BIANOBIAAE MOTPEODI.
MaTepiaibHO-
TEXHIYHOTO
3a0e3MeYeHHs
Crneundiusi biomoreka JBH3 «VYkpaiHCbkuii JepKaBHUM  XIMIKO-
XapaKTEpUCTUKHN | TeXHOJOTiuHui yHiBepcuTeT» https://biblioteka.udhtu.edu.ua/
iH(popmariiinoro | Hamionanbha 010mioteka Ykpainu imeHi B.1. Bepuaacekoro.

Ta HAaBYAJIbHO-
METOIUYHOTO
3a0e31eYeHHSA

[HTepHET-pecypcn  Ta  aBTOPCBKI  PO3POOKH
negaroriyanx npaniBHukiB [IBH3 «Ykpaincekuii npeprxaBHUMN

XIMiKO-TeXHOJIOTuHu# yHiBepcuTeT» https://udhtu.edu.ua/

HayKOBO-

8 IIEPEJIIK KOMITOHEHT ITPOI'PAMU IIIBUILIEHHS KBAJIIDIKALIII

TA IX JIOI'TYHA ITOCJIIJIOBHICTD

Kon v/n KoMmoHeHTH nporpamu miABUIICHHS KinbkicTs ®opma
kBautipikauii (HaBYaJIbHI JTUCUUIUIIHU, KypCOBl | KPEOUTIB | MiJICYMKOBOI'O
poOOTH, MPaKTUKH, KBaTI(iKaliiHi poOOTH) (ronun) KOHTPOJIIO
1 diznka
Moayas 1. IIpodeciiinmii
1.1. | IuBapiaHTHa YacTHHA 98
1.1.1. | AxryanbHi npobsiemu Ppizuku 20
1.1.2. | ®i3uka Ta cydacHi TEXHOJIOTI1 1i BUKJIaJaHHS 30
1.1.3. | Cy4acHi TeXHOJIOT11 IPOBEICHHS MPAKTUUHUX 30
3aHATH 3 (PI3UKH
1.14. | CyuacHi TEXHOJIOT1i IPOBEJICHHS 18
1abopaTopHUX POOIT 3 B13UKU



https://biblioteka.udhtu.edu.ua/
https://udhtu.edu.ua/
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1.2. | BapiatuBHa ckjaagoBa  mpodeciiiHoro 32
MOy sl
1.2.1. | Po3BUTOK 1 KpH3a KJIacu4HOi Pi3uKu 16
1.2.2. | BuToku i OCHOBH KBaHTOBO1 MEXaHIKHU 16
3arajbpHuil 00CAT 32 MOAYJIb 130
Monyab 2. JliarHOCTUKO-aHATI TUYHHI
2.1. | BxigHe KOMIUJIEKCHE 11arHOCTyBaHHS 1 Tect
2.2. | HacranoBHe 3aHATTS 1
2.3. BuxigHe koMIieKCHE J1arHOCTYBaHHS 2 Tecr, icut
2.4. | 3axucT NpoeKTiB (1HAWBITyaTbHUX 3aB/IaHb) 16 3axuct
3arajabHuil 00cAr 3a MOYJIb 20
Pa3om roamus 3a moayJasimMmu 150 (5 kpenuriB)

9 ®OPMA ATECTALIIT CJIYXAUIB HIABUIIEHHS KBAJI®IKAILIT

Arecralniis ciayxadiB TMporpaMyd MiABUIICHHS KBaiiikaiii mneaaroriyHux
IpaliBHUKIB 3a HamnpsMoM «Buurtens @i3ukum» npoBOIUTHCA Yy (PopMi 3aXHUCTY
KBaTiQikaiiHoi poOoTH (IHAMBIIYaabHOTO 3aBJaHHS, ICIHTY) Ta 3aBEPIIYETHCS
BUJIAYCIO CBIIONTBA (cepTUdiKaTy) MpO MiABUIICHHS KBamidikalii BCTAHOBJICHOTO

3paska.

10 TIEPEJIIK OPICHTOBHUX 3AITUTAHD
JIO KBAJII®IKAIIMHOTO ICIIUTY

1. 3akonu Hetorona. ITouarts cunm Ta Mmacu. OuHUII BUMIPIOBaHHS.

2. Imnynbc MatepiaibHOT TOYKH. IMIynbc cuCTeMH MaTepialbHUX TOYOK.
3aKoHM 3MIHH Ta 30€peKEHHS IMITYJIbCY CUCTEMHU MaTepialbHUX TOYOK.

3. [loBHa MexaHIYHA €HEPris CUCTEMH TiJ. 3aKOHW 3MIHM Ta 30€pEKCHHS
MOBHOI MEXaHIYHOI €HEPrii.

4. MOMEHT IMITyJIbCY BIJIHOCHO TOYKH Ta OCi. 3aKOHU 3MIHH Ta 30epeKeHHS

MOMEHTY IMITYJIbCY CUCTEMH.
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5. OCHOBHE PIBHSHHS JTUHAMIKH 00€pPTaIbHOTO PYXY.

6. 3akoH BCECBITHBOIO TsKIHHSA. HampyskeHicTh TrpaBITallIHHOTO — IOJIS.
[ToTenmian rTpaBiTamitHOrO TOJA. 3B’S30K MDK HAMPYKEHICTIO Ta IMOTEHIIAJIOM
IpaBiTALIHOTO TOJIS.

7. IToctynatu CTB. IleperBopenns JlopeHua.

8. IneanpHmii Ta3 Ta MWoro JAochigHi 3akoHW. PiBHAHHS MeHeneeBa-
KnanetipoHna.

9. EnexTpuuna B3aemogis Tijd. 3aKOH 30€pEKCHHS EJICKTPUYHOTO 3apsy.
Toukoswuii 3apsia. Bzaemonis 3apsiis. 3akon Kynona.

10. 3actocyBanns TeopeMu ["aycca 7151 po3paxyHKy €JIeKTPOCTAaTHUHUX TOJIB.

11. EnexktpoemuicTe npoBiaHuka. KongeHcatopu. EXeKTpOeMHICTh IIOCKOTO
KOH/IEHCaTopa.

12. Buxopuctanus 3akoHy bio-CaBapa-Jlamiaca anst po3paxyHKIB MarHiTHHX
T0JIIB, CTBOPEHUX MPSIMHUM Ta KPYTOBUM CTpyMaMu

13. 3akon Amriepa. B3aemois napaienbHUX TPOBITHUKIB 31 CTPYMOM.

14. Cuna Jlopeniia, ii 0COOIUBOCTI.

15. Maruertuku. [ia-, nmapa-, pepomaraetnku. OcoOIMBOCTI HaMarHivyBaHHS
(dhepoMarHeTuKiB.

16. SIBume enexkTpomarHiTHOI 1HAYKIil. EnextpopymmiitHa cuma iHAYKIII.
3akon ®apanes. [Ipasuiio Jlenua.

17. flBume  camoinaykuii.  IHaykTuUBHICTB.  EnexrpopyumiitHa — cuiia
CaMOIHAYKIII1. [HIyKTUBHICTh COJIEHOI/A.

18. 'apmoniuni  KonmBaHHSA  (MexaHIYHI) Ta  iX  XapaKTePUCTHKHU.
HudepenuiaabHe pIBHAHHS TapMOHIYHUX KOJMBaHb Ta #oro pimeHHs. Enepris
TapMOHIYHUX KOJIMBAHb

19. Intepdepenuiss cBitna. KorepeHTHICTh CBITJIIOBUX XBWJIb. AHamI3
IHTEHCHUBHOCTI CBITJIa TIPY HAKJIAIaHHI KOTEPEHTHUX Ta HEKOTEPECHTHUX XBUJIb.

20. Iudpaxmis ceitna. [puamun [Noitrenca. [Tpuniun [Noiirenca-dpenens

21. BuBeneHHs 3akoHy Maitoca.
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22. ludpakiiiina rpatka. YMoBH gudpakiiiiHoro makcumymy. Ilopsimox
TU(PaKIIfHOTO MAaKCUMYyMY.

23. JIludpakiis  peHTreHiBcbkux mpomeHiB. ®opmyrna Bynbeda-bperra.
PeHTreHiBchbKka CIEKTPOCKOMIS Ta PEHTTEHOCTPYKTYPHHM aHaI3.

24. Tlonsipu3zatist cBiTaa Mpu BiAOUTTI i 3anomieHHi. 3akoH bprocrepa.

25. EnemenrtapHa Teopis qucnepcii.

26. [lornmunanus cBitia. 3akoH byrepa.

27. llornuHanbHa 30aTHICTE. AGCOMIOTHO YopHE TUT0. 3akoH Kipxroda.

28. ®opmyna Penes-/Ixunca, 11 Hemomiku. KBanTtoBa rimoreza Ilmanka.
®opmyiia BunpomiHtoBaHHs [1nanka.

29. 3oBHimHIA Qoroedext. Popmyna EitHmreiina mis doroedexty. AnHamis
BOJIT-aMIIEPHOT XapakTEepUCTUKU (hoToenemMeHTa. YepBoHa rpaHullsl GoToedeKTy

30. I'itoresa ne-bpoits. XBHJIHOBI BJIACTUBOCTI PEYOBHHH.
ExcniepuMeHTansHuil JoKa3 rinoTe3u jae-bpoiis.

31. KBaHTOBO-MEXaHIYHUI OMUC PYyXy MIKPOYaCTUHOK. HenpuiHATHICTD
MNOHATTS TPAEKTOPIl MpPU  PO3MJSAL  PYyXy MIKpOYaCTUHOK. CriBBIAHOIIEHHS
HeBHU3HauUeHOCTeM [ elizenOepra.

32. Hecranionapue piBusinHs Ilpegunarepa. PiBusuus [lpeaunrepa nms
CTaIllOHAPHOTO CTaHY.

33. XBunboBa (QyHkIlisa. BmactuBocti XBWiIbOBOI (PyHKIT. CTaTUCTUUHHIMA
3MICT XBWJIbOBO1 (DYHKIIIi. YMOBH HOPMYBaHHS.

34. Jlazepu. [Ipunnun aii py6iHOBOTO J1a3epa.

35. PagioaktuBHIiCT, mpupogHa Ta mrydHa. Crama posmamy. [lepion

HaIlIBPO3May.
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11 OPIECHTOBHA TEMATUKA IHAUBIJAY AJIBHUX
PO3PAXYHKOBUX POBIT

Tema «MexaHika»
BapianT 1

3ajmaya 1 [lepury mosoBuHy wacy aBTOMOOUIb pyxaBcs 31 mBHAKICTIO 80 Km/rox, a
npyry momoBuHy uvacy i 31 mBuakictio 40 km/rox. SIka cepemHsl IIBHIKICTH PyXY
aBTOMOO1IA? (Tema: Kinemarnka nocrynansuoro pyxy. IIpsMoniHiiiHAN Ta KpUBOMIHIHHKIA PYX).

3agada 2 3anexHICTh MPOMACHOrO TIIOM IIIAXY BiJ Yacy 3ajaHa piBHIHHAM S = At -
Bt + Ct*, rne A = 2 m/c, B = 3m/c?, C = 4m/c3. 3HaliTu 3aeXHICTh TPUCKOPEHHS Bij Yacy.
(Tema: Kinemaruka noctynanbHOro pyxy. [IpsiMotiHiiHUI Ta KPUBOJTIHIMHUIA PyX.)

3amaua 3 Touka pyxaeTrbcs B3JOBXK KpPUBOi 31 CTIMM TaHTEHIIAJIbHUM

NPUCKOPEHHSAM. 3HAWTH NOBHE NPHUCKOPEHHS a, SKIIO BIJOMI HACTYNHI BEIMYUHU:
. 2 ..., . .

TaHIeHLIalIbHE NpUCKOpeHHs a_ = 0,5M/c”, diHIlfHA MBUAKICTh U = 2M/C, palilyc KpUBU3HU

r = 3Mm (Tema: Kinematnka o00epTaJbHOrO pyXy. 3B'SI30K MK KYTOBHMH Ta JIHIHHUMH
XapaKTepPUCTHKAMH PYXY.)

3amaya 4 Benocunenne koieco obepraeThcsi 3 yactororo #. Ilim miero cum tepTs

BOHO 3yMUHUIIOCH Yepe3 MPOMIKOK yacy t. 3HalTH 4acTOTy OOEpTaHHS 71 1 MPOMIXKOK 4acy
. . 2

t, SKIIO BiZOMi MOIyJb KyTOBOTO HpPHCKOPEHHs |&| =lpam/c”, Ta modyaTkoBa KyTOBa

MBUAKICTh @, = 31,4pan/c. (Tema: Kinemaruka 06epTaabHOro pyxy. 3B'130K MK KyTOBUMH Ta
JTIHIMHUMH XapaKTepUCTUKAMH PYXY.)

3amaya 5 Illaii6a, sika pyxanack MO MOBEPXHi JIbOAY 3 MOYATKOBOIO MIBHIKICTIO V =
20m/c 3ynuamnacs depe3 40 c. 3HaiiTH KoedillieHT TepTs mmaom o6 mia. (Tema: [luHamika
HOCTYNANbHOTO pyxy. 3akoHu HeroToHa. MexaniuHa po6oTta. IToTyxHicTb.)

3amaya 6. MarepianbHa TOYKAa Macor0 2 KI' pyXaeTbes 3TiTHO 3 piBHSHHSAM X = A +
Bt + Ct* + Dt?, ne C = 1,5 m/c?, D = - 0,05 M/c®. 3HaiiTh 3HaYCHHS CHUJIM B MOMEHT Yacy t =
2 c. (Tema: /Turamika mocTynaibHOTo pyxy. 3akoHu Herorona. Mexaniuna po6ota. [ToTyKHICTb.)

3amaya 7. MatepiallbHa TOYKa MAacOK m =2KI' pyXajachk Mij i€ cuiu F 3rigHo 3
piBasiHESIM X=A+Bt+Ct+Dt’, ne A=10m; B=-2wm/c; C=I1m/c’; D=-0,2m/c’. 3uaiitu
MOTY>KHICTh, SIKA BUTPAYAE€ThCS HA PyX TOYKH B MOMEHT yacy t = 2c¢. (Tema: Immyisc
MmarepiasibHOI TOYKM Ta cucrteMH. [loBHa MexaHiuHa eHeprii. 3aKOHM 3MIHHM Ta 30epeXeHHs
IMITYJIbCY Ta €HEprii.)

3anaya 8 Kyns Macoro m;=6 Kr 3a3Ha€ 31TKHEHHS 3 HEPYXOMOIO KyJIel0 Macoro m;=4
Kr. IMmynbe mepuioi Kyai p; =5 kr-M/c. Yaap npsimuil, HenpyXHuil. Buznauutu Biapasy
micia yaapy: 3miHy AU BHyTpintHboi eHeprii Kynib. (Tema: IMmynbc marepiaabHOI TOYKH Ta
cuctemu. [ToBHa MexaHIYHA eHepris. 3aKOHU 3MiHU Ta 30epeKeHHS IMITYIIbCY 1 eHeprii.)

BapianT 2

3amaya 1. Ilepury nojoBuHY HUISIXY aBTOMOO1JIb pyXaBcs 31 BUAKICTIO 80 KM/TOf, a
apyry mnonoBuHy uurixy fiff 31 mBuakictio 40 km/rox. SIka cepelHs IIBHIKICTH PyXy
aBToMoO1Is1? (Tema: Kinemaruka moctynaabHOro pyxy. [IpsMotiHiiHEI Ta KpUBOIHIHHUI PyX.)
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3agada 2. 3aneXHiCTh MMPOUACHOTO TIJIOM NUISAXY BiJ Yacy 3ajJaHa piBHSIHHAM S = At
- B2+ Ct, rne A =2 M/c, B =3 m/c?, C =4 m/c*. 3HaliTu 3aeXKHICTh MBUAKOCTI Bij Yacy.
(Tema: Kinemaruka nmoctynanbHOro pyxy. [IpsiMostiHiiiHUI Ta KPUBOJIIHIMHUIA PyX.)

3ajaua 3 Touka pyxaeTbcs B3IOBXK KPUBOI 31 CTaIUM  TaHTEHLIAJIbHUM
IPUCKOPEHHSM. 3HAWTH HOpPMaJbHE NPHUCKOPEHHS 4, Ta JIHIMHY MIBUAKICTb U, SKIIO

. . . . 2
BIJOM1 HACTYIIH1 BCJIMYAHHU: TAaHICHOIAJIbHE TIIPUCKOPEHHA 4. = 0,5 M/C , IIOBHC

2 - :
npuckopeHus a = 1,42 m/c”, paxiyc kpuBuzHu r = 3 M. (Tema: Kinemarnka oGepTaibHOTO
pyXy. 3B'I30K MK KYTOBUMH Ta JIIHIHHUMH XapaKTEPUCTUKAMU PYXY.)

3amaua 4 Koneco pamiycom r = 0,Im oOepraeTbcs Tak, MO 3aJEKHICTh KyTa
OBOPOTY Biff wacy 3amana y surmsiai =A+Bt+Ct®, ne B=2 paxn/c, C=1 pax/c®. s Touok,
Kl 3HAXOJAThCA Ha 0001 Kojeca, 3HAWTHM KYyTOBY IIBHIKICTh @ Ta HOpPMaJbHE
IPUCKOPEHHA 4, y MOMeHT 4yacy t = 2c¢. (Tema: Kinemaruka o6epTanbHOro pyxy. 3B'I30K MK

KYTOBHMH Ta JIIHIHHUMH XapaKTePUCTHKAMU PYXY.)

3agada 5. 3HAWTH CHIIY TATH, SIKY PO3BHBA€E JBUTYH aBTOMOOUIS, IO PYXAEThCS
Bropy 3 mnpuckopeHasM 1 m/c?. Iloxwmr ropu mopiBHOe 1 M Ha KoXHI 25 M muisixy. Bara
aBTroMoOu1s 9,8 kH. Koeditient Tepts mopiBuioe 0,1. (Tema: JluHamika MOCTYMAILHOTO PYyXY.
3akonu Herotona. Mexaniuna po6ora. [1oTykHiCTb.)

3amaya 6. MatepianibHa Touka Macoro 0,5 Kr pyXaeThes 3TiHO 3 piBHAHHIM X = A +
Bt + Ct* + Dt?, ne C = 2 m/c?, D = 0,1 M/c>. 3naliTu 3HaueHHsI CHJIM B MOMEHT dacy t = 1 c.
(Tema: /Tunamika nmoctynaibHOroO pyxy. 3akoHu HetoTona. Mexaniuna po6ota. [10TyXHICTb.)

3agada 7. MarepiailbHa TOYKa Macorw m = lKr pyxanack mig giero cwid F 3rigHo 3
piBrsHESIM X=At+B+Ct’, ne A=5w/c; B=-5m/c’; C=1wm/c®. 3Haiitu mOTYXHiCTb, siKa
BUTPAYAETHCA HA PyX TOYKM B MOMEHT 4acy t = 3c. (Tema: IMmynec marepianbHOI TOUKH i
cucreMu. [ToBHa MexaHIuHA eHeprid. 3aKOHU 3MIHU Ta 30€pEKEeHHS IMITYJIbCY Ta €HEPrii.)

3amaya 8 Kyns Macoro m;=6 Kr 3a3Ha€ 31TKHEHHS 3 HEPYXOMOIO KyJIel0 Macoo m;=4
Kr. IMmynbc mepmioi Kyni p; =5 kr-m/c. Yaap npsmull, HenpyxHuil. Buznauutu Bigpasy
micas ynapy: 3MiHy KiHetuuHoi eHeprii AT; mepmoi kym. (Tema: Immynbc marepianbHOT
TOUYKHU Ta cucteMu. [IoBHa MexaHiYHa eHeprist. 3aKOHU 3MiHM Ta 30epeKeHHs IMITYJIbCY i eHeprii.)

Bapianr 3

3amaya 1. [TapomnaB pyxaeThcs Bij myHKTa A 10 myHKTY B 31 mBuakictio 10 km/rox,
a TIOBEPTAETHCA 31 MIBUAKICTIO 16 KM/TOof. 3HAUTH CepeHIO MIBUAKICTH maporuiaBa. (Tema:
Kinemaruka nocrynanbHoro pyxy. [IpsMouniHiiiHUNA Ta KpUBOJIHIAHUH pyX.)

3ajgaya 2. 3 sKOi BUCOTHM BIAJO TiNO, SIKIIO OCTaHHIM 1M CBOro HUIIXY BOHO
npoimo 3a yac 0,1¢? Omip moBiTpst He BpaxoByBaTH. (Tema: KiHemarnka MOCTymanibHOTO
pyxy. [IpsimoniHiiiHU#} Ta KpUBOMIHIKHHUHN pyX.)

3amaua 3 Touka pyxaeTbcs B3AOBXK KPUBOI 31 CTJIMM TaHTEHIIaJIbHUM

INPUCKOPEHHSM. 3HAWTU TaHIEHIIaJIbHE IPUCKOPEHHs a_, SKIIO BiJOMI HACTYIHI
2 C o . .

BEJIMYMHU: TIOBHE TIPUCKOpeHHs a = 1,42 M/c”, miHiiiHAa MBHIAKICTH U = 2M/C, paalyc

kpuBu3HU ' = 3M. (Tema: Kinematuka o0epTaqbHOr0O pyxy. 3B'SI30K MiXK KyTOBHUMH i JIIHIHHUMH
XapaKTEepUCTHUKAMU PyXY.)

3agaua 4 Koneco pamiycom r = 0,IM obGepraeTbcs Tak, IO 3aJI€KHICTh KyTa
MOBOPOTY Bijl 4acy 3ajiaHa y BUTIISII $=A+Bt+Ct%, e B=2 pan/c, C=1 pa/:[/c3. JI71st TOYOK,
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K1 3HAXOAATHCS Ha 000/l Koyieca, 3HAWTH KYTOBE MPUCKOPEHHS & Ta MOMEHT yacy f mpu
3a/1aHOMY 3HAU€HHI KyTOBOI MBUAKOCTI @ = 14pan/c. (Tema: Kinemaruka 06epTaqbHOTO PyXy.
3B'SI30K MIXK KyTOBHMH Ta JIHIHHUMHU XapaKTEPUCTUKAMH PYXY.)

3ajpaua 5. [1ix yac BepTUKaIbHOrO MiHIMAHHS BaHTaxy, Bara sxkoro 20 H Ha BucoTy
h =1 m 3i cramum npuckopennsm 6yna BukoHaHa poGora A = 80 Jx. 3 sAKuM

MPUCKOPEHHSAM mifiiimMany BaHTax? (Tema: /[uHaMika MOCTYyNmalbHOTO pyxy. 3akoHu HproTOHA.
Mexaniuna po6oTta. I[loTyxHicTb.)

3agada 6. MaTepianbHa TOYKa MAacolO 3 KI' PyXa€eThCs 3TiAHO 3 piBHAHHAM X = A +
Bt + Ct> + Dt?, ne C = 0,5 m/c?, D = - 0,1 m/c?. 3naliT 3HaYeHHSI CUJIM B MOMEHT 4dacy t = 1
C. (Tema: JTunamika moctymnaabHOro pyxy. 3akonu Herorona. Mexaniuna po6ota. [ToTyKHICTB.)

3ajmaya /. MarepianbHa TOYKa Macor m = SKI pyxaiachk mif Jiero cuiu F 3rigHo 3
PIBHSHHSM X=A+Bt2+Ct3, e A=-1wm; B=3m/c’; C=1m/c®. 3maiitu MOTY)KHICTB, SKa
BUTPAYAETHCA HAa PYX TOYKHM B MOMEHT 4Hacy t = lc. (Tema: Immynsc mMarepialibHOI TOYKH Ta
cuctemu. [ToBHA MexaHIYHA eHEPTis. 3aKOHH 3MIHH Ta 30€peKEHHS IMITYJIbCY Ta CHEPTii. )

3anaya 8 Kyns Macoro my=6 Kr 3a3Ha€ 31TKHEHHS 3 HEPYXOMOIO KYyJI€I0 Macoo m;=4
Kr. IMmynbe mepuioi Kyiai pp =5 kr-m/c. Yaap npsmuil, HenpyXHuil. Buznauutu Biapasy
micis ynapy: KiHeTwuHi eHeprii T,'1 T, mepmioi 1 gpyroi kyii. (Tema: Immysbc MaTepiaibHOT
TOYKH i cuctemu. [loBHA MexaHIYHA CHEPTis. 3aKOHH 3MiHH Ta 30€peKEHHS IMITYIbCY i eHeprii.)

BapianT 4

3anaya 1. [laponnaB pyxaerbes BiJ IyHKTa A 10 nyHKTYy B 31 mBuakicTio 10 km/rog,
a TIOBEPTAETHCS 31 MBHAKICTIO 16 KM/T0o/. 3HAWTH MBUAKICTH Teuii piukn. (Tema: Kinemarnka
HOCTYNANbHOTO pyxy. [IpsmMomniHiiiHuil Ta KpUBOMIHINHMI pYX.)

3amaya 2. Pyx maTtepianbHOI TOUKHM 3a7aHO piBHSAHHAM X = SAt + 7Bt?, ne A= 3 mM/c,
B=0,015 wm/c?. 3HailTh MOMEHT uacy, B SIKUM IMIBUAKICTh TOUKH JOpiBHIOE HYJIO. (Tewma:
Kinemaruka nocrynanbHoro pyxy. [IpsMomniHiiiHuNA Ta KpUBOJIHINHUH pyX.)

3amaua 3 Touka pyxaeTbCsi B3JIOBXK KPUBOiI 31 CTaauM TaHTCHIIAILHUM
NPUCKOPEHHSM. 3HaWTHU JiHIMHY WBUAKICTh T, SAKIIO BIJOMI HACTYNHI BEJIMYUHU:
TaHIeHLianbHe npuckopenHs a_ = 0,5 M/c?, moBHe TpucKopeHHs a4 = 1,42 wm/c?, pagiyc

kpuBu3HU 1 = 3 M. (Tema: KinemaTrka 00epTaabHOTO PyXy. 3B'A30K Mi’K KyTOBUMH Ta JIHIHHUMHA
XapaKTePUCTUKAMH PYXY.)

3amaua 4 Komeco pamiycom r = 0,Im obepraeTbcsi Tak, MO 3aJIEKHICTH KyTa
MOBOPOTY BiJ] Yacy 3ajaHa y BUTIISII c|)=A+Bt+Ct3, ne B=2 pan/c, C=1 paz[/c3. s Touok,
K1 3HaXOAAThCS Ha 0001 Kojeca, 3HATH TaHTeHIlialbHe IPUCKOPEHHS 4_ Ta MOMEHT 4acy

2 .
t, SIKIO 3a/1aHe KyToBe MpUcKopeHHst & = 12 pan/c”. (Tema: Kinemarnka 06epTaabHOTO PyXYy.
3B'130K MK KyTOBUMHU Ta JIHIHHUMU XapaKTEPUCTUKAMH PYXY.)

3amaua 5. [1ix yac BepTUKaIBHOTO MiIHIMAHHS BaHTaxy, Bara skoro 30 H Ha Bucoty

h =2 m 3i cranum npuckopennsm Gyma BukoHaHa po6ota A = 100 k. 3 sAKuM
MPUCKOPEHHSAM MiiiimMany BaHTax? (Tema: /lnHamika MOCTYMAIBHOTO pyXy. 3akoHn HeioTOHA.
Mexaniuna po6ota. [ToTyxHICTb.)
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3agada 6. MartepianbHa TOYKa Macor | Kr pyxaeTbes 3TiIHO 3 PiBHSIHHAM X = A +
Bt + Ct* + Dt?, ne C = Im/c?, D = - 0,2m/c>. 3HaiiTi 3Ha4Y€HHSI CWJIM B MOMEHT 4acy t = Ic.
(Tema: /luHamika OCTYHAIBHOTO pyXy. 3akonn Heiorona. Mexaniuna po6ota. [ToTyKHICTB.)

3ajmaya /. MarepianbHa TOYKa Macor m = 3Kr pyxaiachk mif Jiero cuiu F 3rigHo 3
piBrstEsM X=Bt*+Ct% ne B=-0,5m/c*; C=2m/c’. 3HaiiTi MOTYXHICTb, KA BUTPAYAETHCS HA
pyX TOYKH B MOMEHT 4acy t = 2c. (Tema: ImMmysnbc marepianbHOI TOYKH Ta cucTeMH. [IoBHa
MeXaHiuHa eHepris. 3aKOHU 3MiHU Ta 30€pEKECHHS IMITYJIbCY Ta EHEPrii.)

3amaga 8. Kymst mMacoro m;=6 Kr 3a3Ha€ 3iTKHEHHS 3 HEPYXOMOI KYJICI0 Macolo
m;=4 xr. IMnynbc nepmoi Kym p; =5 kr-m/c. Yaap npsMuid, HenpyxXHuil. Busznauutu
BiJIpasy MiCs yaapy: 3MIHY IMIYJIbCy Tepiioi Kyl Ap;. (Tema: IMmynbc MarepiaabHOT TOUKH
Ta cucreMu. [ToBHa MexaHIYHA eHepris. 3aKOHU 3MiHHU Ta 30€pEKEeHHS IMITYJIbCY ¥ €Heprii. )

BapianT 5

3anaya 1. [laponnaB pyxaeTbcs Big NyHKTa A A0 nyHKTY B 31 mBuakictio 10 km/ron,
a TIOBEPTAETHCS 31 MBUAKICTIO 16 KM/Toa. 3HAWTH BiacHY MIBUIAKICTH maporuiaBa. (Tema:
Kinemartuka noctynanbHoro pyxy. [IpsMomniniiiHuii Ta KpUBOJIIHIHHUHN pyX.)

3amaya 2. Pyx marepiainpHOi TOUKH 3a7aHO PiBHIHHAM X = 2At + 3Bt?, rne A= 2 m/c,
B=0,025 m/c?. 3HaliTu MOMEHT 4acy, B SKUW HIBUAKICTb TOYKHU JOpiBHIOE HYIIO. (Tema:
Kinemaruka nocrynaibHOTo pyxy. [IpsMomniHiitHuii Ta KpUBOIHIHHN PyX.)

3amaga 3. Touka pyxaeTbcs B3AOBXK KpPUBOI 31 CTAIUM TaHTCHIIIAJIBHUM

OPUCKOPEHHSM. 3HaWTH paAlyc KpPUBU3HM 7, SKIIO BIIOMI HACTyNHI BEJIUYMHU:
. 2 2 .

TaHIeHLlaNbHe MpucKkopeHHsa a_ = 0,5M/c”, moBHe npuckopenHa a = 1,42 m/c”, miHiliHa

mBHAKICTE U = 2 M/c. (Tema: Kinemarnka o0epTaibHOrO pyxy. 3B'SI30K Mi)K KyTOBHMH Ta
JTHIMHUMH XapaKTePUCTUKAMH PYXY.)

3amaua 4. Koneco paniycom r= 2mM 00epTaeThCs Tak, M0 3AIEKHICTh KyTa IIOBOPOTY
Bix wacy 3amana y Burmsini p=A+Bt+Ct*+Dt>, ne B=1 paw/c, C=1 pan/c®, D=1 pa/c®. lus
TOYOK, SIKI 3HAXOAATHhCS HAa 0001 KoJjieca, 3HAWTU KYTOBY IIBHJAKICTH @ Ta JIHIAHY
IMIBUJKICTD, SKIIO B1IOMI: HOpMAaJIbHE IPUCKOPEHHS a, = 578m/c?, MoMeHT dacy f= 2C.
(Tema: Kinemarrka o0epTaabHOrO pyxy. 3B'I30K MiXK KyTOBUMH Ta JIHIMHIMHU XapaKTePUCTHKAMH
pyxy.)

3amaya 5. I1ix yac BepTUKAIBHOTO MMiHIMAHHS BaHTaXxy, Bara sikoro 10 H Ha Bucorty

h =1 m 3i cramum npuckopennsm 6yna BukoHaHa pobota A = 50 J[k. 3 sSKHM
MpUCKOpEHHsM TifiiMany BaHTax? (Tema: JluHaMika mOCTYManbHOTO pyxy. 3akoHd HproToHA.
Mexaniuna po6oTta. IToTyxHiCTb.)

3ajaya 6. Tino pIBHOMIPHO KOB3a€ MO MOXWJIM IUIOHIMHI 3 KyToMm Haxuiy 20°.
3HaiiTi KoedilieHT TepTa miAg vac pyxy. (Tema: JluHamika MOCTYMaIBHOTO PyXy. 3aKOHH
Herorona. Mexaniuna po6ota. [ToTyxHiCTb.)

3amaua 7. /IBi HEmpyKH1 Kyl MacaMi mj ¥ M, PyXaroThCs 31 IBUAKOCTAMU U; 1 U, .

Bu3HaunTH MBUAKICTh U KyJIb MICIS yAapy Ta 3MiHY BHYTpilIHboi eHeprii AU .
Hamnpsmoxk pyxy
Hazyctpiu
KT KI | M/c | M/c
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(Tema: IMnynasc MaTepiaibHOI TOUKH Ta CUCTeMH. [IoBHA MeXaHIYHA eHepris. 3aKOHU 3MiHU
Ta 30€peKEHHsI IMITYJIbCY Ta €Heprii.)

3amaya 8.. Kyns macoro m;=6 Kr 3a3Hae 31TKHEHHS 3 HEPYXOMOIO KYJIEIO Macolo
m;=4 kr. IMmynbsc mepmoi kyai p; =5 kr-M/c. Yaap mpsaMuid, HENpyXHHH. BuzHauuTh
iMIynben p; 1 p, meprioi i gpyroi Kyii oapasy micis yaapy. (Tema: Immynbc matepianbHOl
TOYKHM Ta cucTeMu. [loBHa MexaHIUHA eHepris. 3aKOHHM 3MiHHM Ta 30€peKeHHS IMITYJIbCY Ta
eHeprii.)

Tema «MonekynsapHa ¢i3uka 1 TepMoanHamika. EnekTpocraTukay
BapianT 1
3amgaua 1 Ilpu HarpiBaHHi igeanbHOTO razy Ha AT =1K mpu cTrajoMy THCKY 00’em
Horo 30UTBIIMBCS HA 1 MOYATKOBOTO 00’eMy. 3HAWUTH MOYATKOBY TeMIiepatypy T rasy.
(Tema: PiBHsIHHS cTaHy rasy.)

3agaya 2 Komba o6’emom V =0,5 7n MICTUTH Tra3 NpW HOPMAIBHUX yMOBAaX.

BusHaunty KinbkicTh N MOJEKYN Ta3dy, IO 3HaXOIAThes B Koj0i. (Tema: 3akoH ABoraipo.
Maca i po3mip monekyn. KinbKicTh pe4OBHUHU. )

3agada 3 Bu3HAunUTH KOHIICHTPAIIIIO N MOJICKYJ 1/I€aJIbHOTO razy MpH TeMIlepaTypi
T =300K i Tucky p=1mlla. (Tema: OcHOBHE PiBHSHHS MOJEKYJSPHO - KIHETUYHOI T€Opii rasis.
Enepris monexyn. LIIBuaKocTi MOJIEKYI.)

3amaya 4 Azor macoro m=5 kr, Harpituii Ha AT =150K, 36epirae He3miHHUI
00’em. 3HaliTH:
1) KinbKIiCTh TemIOTH AQ HaJaHe rasy; 2) 3MiHy BHYTPIIIHbOI eHeprii AU rasy;

3) BukoHaHy razoM poOoTy A .(Tema: [Tepiie Hauamo TepMOTHHAMIKH. )

3amaua 5. Maca m=1 Kr moBiTps, 110 3HAXOAMJIOCH Mix TuckoM P, =150 klla mpwu
temnepaTypi t, =30°C, pO3IIMPIOETLCS aiabaTUYHO, 1 TUCK NPH HBOMY Maaae a0 P, =100
klla. ¥V ckinpku paziB 30inbmuBcs 00°eM moBiTpsA? 3HaWTH KiHIEBY Temmneparypy T, #

poboTy A, BUKOHaHY ra3om mpu po3mupeHHi. (Tema: PoGora npu i3onporecax. TemmoeMHicT
171eabHOTO Ta3zy. )

3ajaya 6 BusHauuTu cuily B3aemonii JBOX TOYKOBHX 3apsaaiB Q =Q, =1Ku, mo

3HaXOJATHCS Y BaKyyMi Ha BiAcTaHl r=1wm oauH Big ogHoro. (Tema: B3aemois TOUYKoBHX
3apsiB.)

3agada / BusHauuTu HampyxeHICTh E enIeKTpHUYHOro MoJjisi, CTBOPEHOTO TOYKOBUM
3apsIoM Q=10 vKn na Biacrani r=10cm Big HbOrO. [ienextpuk — macno. (Tema:
Hanpyxenicts enextpuyHoro noss. [loTeHmian enekTpuaHoro moss.)

3amaya 8 BusHauuTH eneKTpoeMHICTh C IJIOCKOTO CIIOASHOTO KOHJEHcaTopa
. 2 . . .
mioma S miaacTuH skoro nopiBHioe 100 cM “, a BiacTaHb MiX sIkUMU AopiBHIOE 0,1 mMm.
(Tema: EnekTpo€eMHICTS.)
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BapianT 2

3azaua 1 SIky Temmeparypy MaroTh 2 T a30Ty, SKHil 3aiiMae 06’ emM 820 cm® IIpU TUCKY
B2 arm.? (1 atm =101,3-10° ITa). (Tema: PiBHsHHS cTany rasy.)

3anayva 2 3HaiiTh Macy atoma BoJHIO. (Tema: 3akon ABoraapo. Maca i po3mip MOJIEKyII.
KinpkicTh pe4oBHHH. )

3ajaya 3 BuszHauuTu TUCK P 1JI€AIBHOTO a3y IpHU JIBOX 3HAUYEHHSX TeMIlepaTypu
razy: T=3 K ta T=1 kK. IlpuiiHITH KOHLEHTpaILil0 N MOJEKYJ] razy piBHOIO ~10%

cm®.(Tema: OcHOBHE PiBHAHHS MOJEKYNSPHO - KiHETHYHOI Teopii rasis. EHepris Moneky.
[IBUAKOCTI MOJIEKYI.)

3agaua 4.Ilpu 130XOpUYHOMY HarpiBaHHi KHCHIO 00’emoM V =50 1 THCK Ta3y
3MIHHUBCS

Ha Ap=0,5MIla. 3naiiTu KiIbKICTh eHeprii HamaHy rasy. (Tema: Ilepiie Hauano
TEPMOJIMHAMIKH. )

3amaua 5. J[Ba pi3HI ra3u - OJWH 3 SKMX OJTHOATOMHHUM, a IHIIWNA JABOXAaTOMHHM,
3HAXOIAThCSA TP OJHAKOBHX TeMIepaTypax 1 3aiiMaloTh OJHAKOBUM 00’eM. [a3m
CTHUCKAIOTBCS afiabaTUYHO Tak, MO0 IXHIA 00’€M 3MEHIIyeThcs BIBiUi. Skt 3 rasiB
HarpieTbcsi Oulblie M y ckuibku pasiB? (Tema: PoGora mpu i3ompormecax. TemioeMHicTh
17IealTbHOTO Ta3y. )

3amaya 6. /[Bi 0IHAKOBO 3apsKEHI KYJIbKH MIJABIMICHI B OJHIA TOYI[l HAa HUTKaX
OJIHAKOBO1 JOBXUHHU. [Ipu IbOMY HUTKH pO3IANUINCS Ha KYT « . Kynbku 3aHypeH1 y Macio
IYCTUHOK p, =8-10° kr/m®. Bu3HauuTH Ai€JeKTPUYHY NPOHUKHICTH & Macia, SKIIO KyT

PO3XO)KEHHSI HUTOK TIPU 3aHYPEHHI KYJTbOK y Macjo 3aluIIacTbcsi He3MIiHHUM. ['ycTuHa
Matepiany Kyiabok p=1,6-10° kr/m°.(Tema: B3aemoist TOYKOBHX 3apsiB.)

3ajmaua 7. Bigcrane MK 1BoMa TOUKOBUMH 3apsiaamMu Q =+8 HKi ta Q, =-5,3 uKn

nopiBHoe 40 cMm. OOGUHCIUTH HaMpyXKeHICTh E Tons B TOYIll, IMIO MICTUTHCS B TOWII
nocepenuni MK 3apsgamu. (Tema: Hampyxericte enekTpudHOro mois. IloTeHrian
€JIEKTPUYHOTO TTOJISL. )

3ajaya 8. MiX IUIaCTUHAMHU IUIOCKOTO KOHJEHCATOpa, 3apsPKEHOro J10 PI3HHULI
noreHuianis U =600 B, po3TamioBani J1Ba mapu JIeJEKTPUKY: CKJIa TOBIIMHOKWO d, =7 MM Ta

eOoHiTy TOBIIMHOIO d, =3MM. [lnoma S koXxHOI mIacTuHu KoHAeHcaTopa AopiBHIoe 200cM
2. . : ‘
3HalTH eNeKTPOEMHICTh KOoHAeHcaTopa. (Tema: EnekrpoeMHiCTb. )

Bapianr 3

3agaya 1. Kymo o6’emom V =10cM®, 1m0 3amoBHEHA NOBITPAM NPH TEMIIEPATYPI
T, =573K, 3’eqHanu TpyOKOIO 3 YAIIKOIO, L0 3allOBHEHA PTYTTIO. Bu3Hauutu Macy m
PTYTIi, 10 YBIlIIUIa B KYJIIO MIPU OXOJIOJKEHHI MOBITPS B HIM 70 TemmepaTypu T, =293K.
3miHaMu 00’ eMy KyJi 3HexTyBaTH. (Tema: PiBHsSHHS cTaHy rasy.)

3agaua 2. CKITbKM aTOMIB MICTUTH Telii Mmacoro m=1r. (Tema: 3akon ABoraapo. Maca
1 po3Mip MoseKys. KiabKicTe peyoBHHH. )
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3agaya 3. B xoi6i 06’emom V =100 cM® MICTUTBCS JAESKHN a3 NpH TEMIEparypi
T=300K. Ha cCkiibKH B3HU3UTBCS THUCKYy Tazy B Koibi, SKII0 3 KOJOW BHifIe

N =10% monekyn? (Tema: OcHOBHE piBHSHHS MOJEKYIAPHO - KiHETUYHOI Teopii rasis. Enepris
monekys. LIIBuaKocTi MoJeKy.)

3anaya 4. basion 06’emom V =20 1 yrpumye BoJeHb nipu Temneparypi T =300 K mig
tuckoM p =0,4 Mlla. 3nHaiiTu sskumu OyayTh Temrneparypa T,Ta TUCK P, KOJIM a3y HaJaTH

KUTBKICTh TeT1oTH Q =6 kJ[k. (Tema: INepine Hayamo TepMOIMHAMIKH. )

3agaya 5. Maca m=28 r a3oTy, 10 3HAXOAATHCA TpU Temreparypi t, =30°C Ta
tucky p, =10 klla, ctuckaersca 1o o0’emy V, =13 5. BusHauutu Temneparypy t, Ta THUCK
p, ra3zy HiCilsl CTUCHEHHS. 3HAWTH poOOTYy A CTHUCKaHHS rasy, SKIIO MPOLEC CTUCKAHHS
Bi1OyBaeThes 130TepMiduHoO. (Tema: Pobora npu i3omporiecax. TelIoeMHICTD i1eabHOrO rasy. )

3ajaya 6. 3HANTH CUITY NPUTSKIHHSA MIXK SJIpOM aTOMY BOJHIO 1 €JIeKTpoHOM. Paniyc
aromy BoaHiO 0,5-107° cM, 3aps sapa JAOPIBHIOE MO BEJIWYMHI I NPOTUIEKHHUA 1O 3HAKY
3apsiay enekTpoHa. (Tema: B3aemois TOUKOBHX 3apsijiiB. )

3ajmaua 7. Bigcrane Mik JBOMa TOUkoBUMH 3apsiamMu Q =+8 HKn ta Q, =5,3 HKn

nopiBHoe 40 cM. OOUHMCIUTH HampyXeHICTh E TMois B TOWYIN, IO MICTUTBCS B TOMII
nocepenuni MK 3apsgamu. (Tema: Hampyxkericte enekTpudHoro mons. IloTeHriian
€JICKTPUYHOTO TOJISI.)

3anaya 8. Bigcranp d MK IUIACTMHAMHM IIOCKOTO KOHAEHcATOpa J0piBHIOE 1,33 M,
mwioma S TwuiactuH JAopiBHIOE 20cM. B mpocTopi Mk MmiIacTUHaMH KOHJIEHcaTopa
pO3TalloBaH1 /IBa MIApHU JIEJIEKTPUKY: CKJIa TOBUIMHOIO O, =0,7 MM Ta €0OHITY TOBIIMHOIO
d, =0,3mM. BusHauuT enexkTpoeMHICTh KOHAeHcaTopa. (Tema: EnekrpoeMHicTs. )

BapianT 4

3amaya 1. Axuii o0’em 3aiimarore 10 r kucHio mpu THCKY 750 MM. pT. cT. 1
temnepatypi 20°C? (1mm pr. cr. =133 Ila). (Tema: PiBusnns cTany rasy.)

3amava 2. 3HaliTi Macy atoma reimiro. (Tema: 3akon ABoraapo. Maca i po3mip MOJIEKYIL.
KinpkicTh pe4oBUHHU. )

3ajmaya 3. 3HaAliTH CcepelHIO KBAJApaTUYHy MIBUAKICTH MOJIEKYJ TMOBITPS MpHU
Temreparypi 17 °C, SKIIo BBaXKaTu MOBITPSA OJHOPIJHUM ra3oM, Maca OJHOIO KiJIOMOJIO
AKOTO JOpiBHIOE u = 29 kr/kMonb. (Tema: OCHOBHE DIBHSHHS MOJIEKYSIPHO - KiHETHYHOI
Teopii rasis. Enepris mosnexyn. [IIBuaKocTi MoJeKyl.)

3amava 4. A30T HarpiBaBCs NP MOCTIHHOMY THCKY, MpUYOMY Homy Oyna HamaHa
KiTbKiCTh TernoTH Q=21 k/[x. 3HaiiTu poboTy A, BHKOHAHYy Ta3oM Ta 3MiHYy HOTO
BHYTpIilIHBO1 eHeprii. (Tema: [epiie Hauano TepMOIHHAMIKHL. )

3ajgaga 5. Maca m= 28T a30Ty, 10 3HAXOAATHLCS pU Temmeparypi t, =30° Ta ThcKy
p, =10 klla, cTuckaerbcs 10 00’emy V, =1311. BuzHauutu temmneparypy t, Ta THCK p, raszy

MiCAs CTUCHEHHSA. 3HAWTH poOoTy A CTHUCKaHHSA Ta3y, SKIIO0 TMPOIEeC CTUCKAHHS
BiIOyBaeThes aniabatnyana. (Tema: PoGoTa npu i3omporecax. TeMIOEMHICTD i/1ealbHOTO Tasy. )
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3agada 6. /[Ba TOUKOBUX 3apsiy, 110 3HAXOIATHCS y MOBITP1 Ha BijacTaHi 20 cM OMH
B1JI OJTHOTO, B3a€EMOJIIOTH 3 JICSIKOIO Cuior. Ha skiif BijcTaHi HEOOXITHO PO3MITHTH IIi
3apsad B Macli JJIS TOTO, 100 ojepkaTd Taky  cuiy B3aemomii? (Tema: Bsaemomis
TOYKOBHUX 3apsIiB.)

3ajaya 7. Biacranp MK JABOMa TOYKOBMMHU IMO3UTHBHMMHM 3apsaamu Q =9Q Ta
Q, =Q nopiBHioe 8 cM. Ha sikiif BificTaH1 r Bij MEPIIOTO 3apsAay 3HaAXOIUTHCS TOUKa, B AKIH

HaANpyXeHICTh E enekTpuyHOro mosis nopiBHIOE HYIO. (Tema: HanpykeHICTh €lIeKTPUYHOrO
nostst. [ToTeH i eNneKTPHYHOTO OIS, )

3ajmaya 8. Ha mnnacTuHax IUIOCKOTO KOHJIEHCATOpa PiBHOMIPHO pO3MOALIEHO
o 2 . .
MOBEPXHEBUU 3apsi]i 3 MOBEpXHEBOW rycTuHOO o =0,2MkK/M.” Biacrans d wmix

miacTUHaMu JopiBHIOE 1 MM. Ha cKiUTbKM 301IBIIUTHCA PI3HMIS TOTEHIANIB MIXK
OOKJIaIMHKAMH HKIIO Biactanb d MIDK HUMUA 30UIBIIMTHECA 1O 3 mMm? (Tema:
EnexTpoeMHICTb.)

Bapianr 5

3amaya 1. bamon o6’emom V =121 MICTUTHh BYIVIEKMCIUN ra3. Tuck p Trazy
nopiBHioe 1MIla, temneparypa T =300K. Busnauutu macy m raszy B Oanoni. (Tema:
PiBHsiHHS cTaHy rasy.)

3anada 2. B 6amoni 06’eMoM V =5 11 MICTUTBCSI KHCEHb Macoro m=20T. BusHauuTu
KOHIICHTpaIlif0o N MoJiekynl B OanoHi. (Tema: 3akon Aorazpo. Maca i po3mip MOJEKYIL.
KinbKicTh pe4OBHHH. )

3ajmaua 3. BuzHauuTH TUCK P 1A€aJbHOIO ra3y MpHu JABOX 3HAYCHHSIX TeMIIepaTypH
o . . 1
razy: T=3 K ta T=1 kK. [IpuiiHATH KOHUEHTpalil0 N MOJIEKy] rasy piBHow <~ 10 S

cm”®.(Tema: OcHOBHe piBHAHHS MONEKYJISPHO - KiHETHYHOI Teopii rasis. EHepris Moekyu.
[[IBUIKOCTI MOJIEKYIL.)

3amaya 4. T'emiit macoro m=1 r OyB Harpituii Ha AT =100 npu MOCTIHHOMY THCKY
p . 3uaiitu: 1) KiIbKicTh TemnoTu Q, HamaHy rasy; 2) poboty A posmupeHHs; 3) npupict
AU BHyTpimHBOI eHeprii. (Tema: Ilepiire HauaI0 TEPMOTHHAMIKH. )

3amaya 5 Maca m=10 T KHUCHIO, IO 3HAXOAUTHCA NPH HOPMAIBHUX YMOBaX,
CTUCKa€eThCA 10 00°emy V, =1,471. 3HalTH TUCK P, Ta TeMIepaTypy t, KUCHIO MICHIO MicCJis

CTUCKaHHS, SKIIO KHUCEHb CTUCKAETHCA 130TEPMIYHO. 3HAWTHU poOOTYy A CTHCKaHHS Tas3y.
(Tema: Pobota mpwu i3omporiecax. TermoeMHICTh i1eabHOTO rasy. )

3ajmaya 6. VY CKUIBKM pa3iB CHJIa HBIOTOHIBCHKOTO MPUTSDKIHHS MIDK JBOMa
OPOTOHAMH MEHINE CWJIM IXHBOTO KYJOHIBCHKOTO BIAINTOBXYBaHHA? 3apsan MpOTOHA
YHCETHHO JOPIBHIOE 3apsay enekTpoHa. (Tema: B3aemoist TOYKOBUX 3apsiiB. )

3amauya 7. BifactaHp MK JBOMa TOYKOBHMH MO3UTHBHHMH 3apsiiamMu Q =9Q Ta
Q, =—Q nopiBHIo€e § cM. Ha skiil BijicTaHl I BiJ MepuIoro 3apsiay 3HaAXOAUTHCS TOUKa, B
SKii HampyxeHicTe E enexTtpuyHoro mois nopiBHIOe HYymI0. (Tema: Hampyxenicth
eNEeKTPUYHOTO 1oJis. [ToTeHmian eleKTpUuIHOro MoJs. )

3amaua 8. B mIocKkMil KOHIEHCATOP BIBHUHYNH IIACTHHY mapadiHy TOBIIUHOO
d =1cMm sika TIUIBHO TpWiIsTae a0 Woro muactuH. Ha ckinmbku Tpeba 30UIBIINTH BiJACTaHb
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MK HOTO IJIaCTUHAMH, HI00 eNeKTPOEMHICTh KOHAeHcaTopa He 3MiHuiach? (Tema:
EnexTpoemMHiCTB.)

Tema «Maruetusm. Konmsanas
BapianT 1

3amauda 1.. [To TOHKOMY KIJBIIIO He eneKTpuuHui cTpyM. Pamiyc Kimblsg r = 7 cM.
MarsnitHa iHAYKIsA B TIeHTpi Kinblld B = 25 MxTn. Busnauntu cury crpymy I, mo teue no
kiabiio. (Tema: MarnitHa inaykiris. 3akon bio-CaBapa-Jlamaca.)

3anaya 2. [To KOHTYpY y BUIJISA1 PIBHOCTOPOHHBOI'O TPUKYTHHKA i€ CTpyM cujioro |
=40 A. JloBxxuHa CTOPOHU TPUKYTHUKA a = 30 cM. BuU3HaunTH MarHiTHy 1HAYKLIIO y TOYLI
neperuHanns Bucot. (Tema: MarnitHa inaykiis. 3akon bio-Casapa-Jlamiaca.)

3anaya 3. [psamuii apit, no saxkomy Tede ctpyMm cuioro I = 30 A, 3HaXoquThCs y
OJIHOpiTHOMY MarHiTHOMY ol 3 iHaykiieo B = 0,01 Ta. Kyt o Mi>k HanpsiMkamM# BEKTOpa
B ta ctpymy nopiBHtoe 45°. Ha apit mie cuna F = 0,02 H. 3naiitu nosxuny 1 npory. (Tema:
3akon Amrmepa. Bzaemois mapanenbHUX MPOBITHUKIB 31 cTpyMoM. Cuuta JlopeHiia.)

3ajmaya 4 B onHOpimHOMY MarHiTHOMY moii 3 iHaykumielo B = 2 Tn pyxaerbcs
npoToH. Tpaekropis Horo pyxy siBisie coO00I0 T'BUHTOBY JIiHIIO 3 paaitycoMm R = 10 cm Ta
kpokoM h = 60 cm. Busznauutu kineruuny eseprito T mporona. (Tema: 3akoH Ammepa.
Bzaemois nmapaneiapbHUX MpoBiAHUKIB 31 cTpymMoM. Cuna JlopeHiia. )

3amaya 5 B onHopinHOMy MarHiTHoMy modi 3 iHaykmiero B = 0,01 Tn nepeGysae
OpsIMUIL TIPOBIAHUK JOBXWHOIO | = § cM, po3TamoBaHWil NEPHEHAUKYISAPHO IiHISAM
iaykuii. [lo mpoBigauky tede ctpym cuimoro | = 2 A, Ilig nmiero cuil moJisi MPOBIJ
NepeMICTUBCS Ha BiJCTaHb S = 5 cM. 3HaiiTu poboty A cun nosd. (Tema: MarHiTHUI NOTIK.
Po6Gora mpu nepemiiieHHi cTyMy B MarHiTHOMY IOJi. SIBUIIE €IeKTPOMAarHiTHOI 1HIYKIIii.
3akon Dapanes. SBuiie caMOiHAYKIII1. [HIYKTUBHICTS.)

3ajiaya 6 3 SIKOTO YMCIIa BUTKIB APOTY CKJIAJIA€THCS OAHOLIAPOBA OOMOTKA KOTYILKH,
inaykTuBHICTH sikoi 0,001 TH? [liamerp korymiku 4 cm, miamerp npoty 0,6 mm. Butku
IIUTHHO MPWISITaIOTh OJUMH 10 oaHoTo. (Tema: Marnitauiil moTik. Po6oTa mpu nepemiiieHH1
CTyMy B MarHiTHOMY MoJi. SIBuIle enexkTpomarHiTHoi iHAykii. 3akon dapanes. SBwuiie
camoiHayKii. [HIyKTUBHICTB.)

3amava / BuzHauuTtu MakcUMaibHO 3HAYEHHS IIBUIAKOCTI Vs 1 PUCKOPEHHS Qmax
TOYKH, 1110 POOUTH TAPMOHIUHI KOJIMBAHHS 3 aMIUTITY0I0 A = 3 CM 1 IUKJIIYHOIO YaCTOTOIO
1 .. o
o =m/2 ¢. (Tema: 'apmonivni konmBaHHs. KonmuBansauii kKoHTYp. @opmyna TomcoHa.)

3aznaya 8 SIKy 1HAYKTUBHICTh MOTPIOHO BKIIIOUUTH B KOJIUBAJIBHHUM KOHTYp, 100 MpHU
emHOCTI B 2 MK® onepkatu 3BykoBy udactory 1000 I'm? Omopom KOHTYpY 3HEBaXKUTH.
(Tema: T'apmoniuni konuBanHs. KomuBanpauii KoHTYp. @opmysa TomcoHa.)

Bapianr 2

3amaua 1. [To ToHKOMY Kinblto e cTtpym cuioro I = 15 A. MarniTHa iHIYKIis B
ueHTpi Kbl B = 12 MxTn. Busnaunutu paaiyc kinbus r. (Tema: MarnitHa iHAyKIis. 3aKOH
bio-Cagapa-Jlamnaca.)

3anaua 2. [To KOHTYpY y BUTJISAI PIBHOCTOPOHHBOTO TPUKYTHHUKA T€U€ EICKTPUUHUN
cTpyM. JloBKHHA CTOPOHM TPUKYTHHUKA a = 20 cM. MarHiTHa 1HIYKIis B TOYILll TIEpETUHAHHS
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BucoT B = 17 MxTn. Busnauutu cuny ctpymy I, mmo tede nmo nposigauky. (Tema: MarniTHa
1Haykis. 3akoH bio-Casapa-Jlanaca.)

3amaga 3. [To 1BOM mapanenbHUM APOTaM JOBXHUHOK | = 1 M KOKHHI T€UyTh CTPYMH
0/IHaKOBO1 cwin. Bincrans d mixk apotamu qopiBHIOE 1 cM. CTpyMHu B3a€EMOJIIIOTH 3 CHIIOIO
F = 0,001 H. 3naiitu cuny crtpymy y apotax. (Tema: 3axkon Awmmepa. Bzaemonis
napajielibHUX MPOBITHUKIB 31 cTpyMoM. Cuiia JlopeHniia.)

3anada 4. EneKTpoH pyXaeThCsl B OAHOPITHOMY MarHiTHOMY IOJI 3 1HAyKIi€o B =9
MT mo rBUHTOBIH JiHiI, pagiyc sskoi R = 1 cMm 1 kpok h = 7,8 cm. Busznauutu nepiox T
obepranHs enekTpoHa Ta Horo mBUIKICTE V. (Tema: 3akon Awmmepa. Bzaemonis
napajelibHUX MPOBITHUKIB 31 cTpyMoM. Cuiia JlopeHniia.)

3agada 5 3HaliTH MarHiTHUH NOTIK @, CTBOPEH COJIeHOIAOM nepeTuHOM S = 10 eM?,
AKIIO BiH Ma€ n = 10 BUTKIB HA KOXXHUN CAHTUMETP MOT0 TOBXHUHH TpH cuili ctpymy [ = 20
A. (Tema: MarniTHuii moTik. PoGoTa mpu mepemilieHHi cTyMy B MarHiTHOMY IoJii. SIBuiie
CJIEKTPOMATHITHOI 1HAYKII1. 3akoH Dapanes. SBuie caMoiHAyKIIii. [HIyKTHBHICTB. )

3amaya 6 Conenoin noBxkuHOKO 50 CM 1 IJIOIICIO TOMEPEYHOTO Mepepizy 2 cM® Mae
imgyxtusHicts 2-107 T, Tlpu skiit cumi cTpyMy 06'eMHa IIMBHICTD €HEprii MArHITHOTO
MOJISI yCepeIMHI COJICHOIa JOPIBHIOE 107 Jix/m*? (Tema: Marnitauii notik. PoGota npu
NEePEeMIllleHHI CTyMy B MAarHiITHOMY TOJi. SIBUIEe eIeKTpOMarHiTHOI IHAYKIi. 3aKoH
dapanes. SABuie caMOiHAYKIIiI. [HIYKTHBHICTB. )

3amada / MakcumalibHa MIBUIKICTh Viax TOYKH, 110 POOUTH TAPMOHIUYHE KOJTHBAHHS,
nopiBHIOe 10 cm/c, MakcUMabHE TPUCKOPEHHS Emax = 100 cm/c?. BHaitT LHUKJIYHY YacTOTYy
KOJMBaHb ®, ixHid mepiox T u ammurityny A. HamumcaTu piBHSHHS KOJIMBaHb, MIPUHHSBIIH
no4yatkoBy (a3y piBHoi Hymo. (Tema: I'apmoniuHi konuBaHHSA. KonuBanbHUI KOHTYD.
®opmyna Tomcona.)

3anava 8 Ha sxuii niama3oH JOBXKWH XBHJIb MOKHA HACTPOITH KOJHUBAJIBHHUI KOHTYD,
SIKILO H0TO IHAYKTHBHICTB HopiBHIOE 2-107 TH, a eneKTpoeMHICTh MOXe MIHSTHCS Bif 62 10
53100 ®? Omip koHTypy MizepHO Manuii. (Tema: 'apMoniuni konuBaHHs. KonuBanbHuii
KoHTYp. ®opmyna Tomcona.)
Bapiant 3

3anaya 1 Ilo mpsiMOMy HECKIHYEHO JOBrOMY MPOBIAHHUKY Teue cTpyM cuioro [ = 50
A. BusHauntm MarHiTHy iHAYKIiI0 B y TodI, BiamajaeHid Ha BIACTaHb I' = 5 cM Bif
nposinuuka. (Tema: MarnitHa inaykiis. 3akon bio-Casapa-Jlamnnaca.)

3amaua 2 [lo KiJbIl0 3 TOHKOTO APOTY Teue cTpyM. He 3MiHIOIOUM CHITy CTpyMy Y
IOpPOBIAHKKY, HOMY Hajanu ¢popMy KBaapary. ¥ CKIJIbKU pa3iB 3MiHHJIACSA MarHiTHA 1HAYKISA
y neHtpi kouTypy? (Tema: MarnitHa inaykiis. 3akoH bio-Casapa-Jlamaca.)

3amaua 3 [psmuii apit goBxuHOIO 1 =12 cM, 1o SIKOMY Te4e €NEKTPUYHHHA CTPYyM,
3HAXOJUTHCA y OJHOPIAHOMY MarHiTHomy momi 3 iHaykiiero B =0,02 Tn. Kyt a mik
HampsiMKaMu BekTopa B Ta ctpymy nopiBHioe 45°. Ha apit nie cuna F = 0,03 H. 3naiitu
cuiny ctpymy L. (Tema: 3akon Ammepa. B3aemonis mapanensHUX MPOBITHUKIB 31 CTPYMOM.
Cuna JlopeHnna.)

3amaua 4 Busnaumtu cuny Jlopenma F, sika gie Ha eleKTpOH, MO pyXaeTbes 3i
MIBUAKICTIO V =2 MM/C B OJHOPIIHOMY MarHiTHoMy moji mig kyrom o = 30° mo miHiA
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iaaykiii. MarnitHa iHaykmois nomst B =0,2 Tn. (Tema: 3akon Awmmepa. Bzaemomis
napajelIbHUX MPOBITHUKIB 31 cTpyMoM. Cuiia JlopeHniia.)

Bagasa 5 Ilmockmii KOHTYp, Ioma S SKOro AopiBHIOE 25 cm® mepeOyBae B
OJIHOPITHOMY MarHiTHOMY 1oJji 3 iHaykiieo B = 0,04 Tn. Buznauntu martitHuit notik O,
0 IPOHHU3YE KOHTYP, SKIIO IUIOI[MHA HOro cTaHoBUTH KyT P = 30° 3 miHisMu iHxyKii.
(Tema: MarniTauii moTik. PoboTa mpu mepeMillicHHI CTyMy B MarHiTHOMY mojii. SIBuiie
SJICKTPOMATHITHOI 1HAYKII1T. 3akoH Papajes. SBuie caMoiHAYKIIiil. I[HTyKTHBHICTS. )

3amaya 6 OOMOTKa coJjieHOina cKIaAaeTbes 3 N BUTKIB MITHOTO JIPOTY, MOTEPEUHUI
nepepis sikoro S = 1 Mm?. JloBxkuHa conenoina | = 25 cm i #oro omip R = 0,2 Om. 3HaiiTu
IHAYKTUBHICTH cojieHoifa. (Tema: MarHiTHu# notik. PoOoTa npu mepeminieHHl CTyMy B
MarHiTHoMy 1monl. SBuie enekTpoMmarHiTHOI 1HAaykKuii. 3axkon apanes. SBuiie
caMOIHIYKIIi. [HTyKTUBHICTB.)

3amauya 7 Touka poOWUTH TapMOHIMHI KoiuBaHHS. HalOUIBIIUNA 3CYB Xpyax TOYKH
nopiBHIOE 10 cM, HaWOUIBIIA MBUIKICTh Vs = 20 cm/c. 3HAWTH HUKIIYHY YacTOTY
KOJMBaHb 1 MaKCHUMaJlbHE NPHUCKOPEHHS ams TOukH. (Tema: ['apMoHIUHI KOJMBaHHS.
Konusansuuii kouTyp. @opmyna Tomcona.)

3amaua 8 Konpnencatop enekrpoemuicTio C = 500 n®d 3'enHanuii mapajienbHO 3
KOTYIIKOIO, TOBXUHOIO | =40 cMm 1 riotiero S nepeTuHy, piBHOI 5 M’ Korymika mictuts N
= 1000 ButkiB. Ocepns HemarHiTHe. 3HaiTu nepion konusaHb (T). (Tema: ["apmoniuHi
konuBaHHs. KonmmBansuuii koHTYyp. @opmyna TomMcoHa.)

BapianT 4

3amaya 1 Ilo Tonkomy KimbIfio iae ctpyM cuiioro I = 10 A. Paniyc kinbis r = 5 cM.
3HalTH MarHiTHy iHAyKIi0 B 1eHTpi kinbng. (Tema: MarnitHa ianykuig. 3akoH bio-
CaBapa-Jlamnnaca.)

3ajaya 2 3 TOHKOTO JPOTY BHUIOTOBJIIEHO KOHTYp Yy BHUIUIAAI NpsAMOKyTHUKa. [lo
KOHTYpy Teue cTpyM cuioro [ =60 A. J[oBXKMHU CTOpiH NPSIMOKYTHHUKAa JOPIBHIOIOTH
a=30cm ta b = 40 cM. BusHauntu MarHiTHy 1HAYKLIIO B y Toulll mepeTuHaHHS AlaroHaneu.
(Tema: MarnitHa inaykuis. 3akoH bio-CaBapa-Jlamaca.)

3amaya 3 Ilo aBoMm mapaneiabHUM JpoTaM JOBXKHHOIO |=1,1M KOXHUN TeuyTh
ctpymu onHakoBoi cunmu [ =52 A. Ctpymu B3aemomitoTh 3 cuioro F = 0,002 H. 3naiitu
Bifctanb d Mk aportamu. (Tema: 3akon Amrepa. B3aemomis mapanenbHUX TMPOBITHUKIB 31
ctpymom. Cuna Jlopenna.)

3amaua 3 Ha enekTpoH, 10 pyXaeTbcs B OJHOPITHOMY MarHiTHOMY IOJI i KyTOM
o =60° mo miHik 1HAYKIiI, aie cuna Jlopenma F = 2,5-10'14 H. MarnitHa 1HIyKIisSE OIS
B =0,2 Tn. Busznauutu mBuakicte v enektpoHa. (Tema: 3akon Ammepa. Bzaemonis
napajenbHUX IPOBITHUKIB 31 cTpyMoM. Cua Jlopenna.)

3agaya 4 B oaHOpiaAHOMY MarHiTHOMy mnodmi 3 iHaykuiero B = 0,3 Tn piBHOMipHO
obepTaerbest pamka, mo Mictuth N = 500 BUTKIB, i3 9acTOTOIO n = 5¢™. Mnowa paMKu
nopiBaioe S = 100 cm’. Busnauntn murtreBe 3Hadenns E.P.C. g, mo Biamosimae xyry
nosopoty B 30°. (Tema: Marnitauit motik. Po6oTa mpy mepeMileHHi cTyMy B MATHITHOMY
nom. SBumie enexTpoMmarHiTHoi 1HAYyKIii. 3akoH @apaxges. SBuine caMOIHIYKIII.
[HTyKTHBHICTB.)
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3agaya 5 InayktuBHicTh L koTymku 06e3 ocepas aopiBaroe 0,02 T'H. Ske
noTtoko3uimieHHs W cTBoproeTbes, Ko mo oomotii teue ctpym cuioro [ = 5 A. (Tema:
Marnitauii motik. PoGota mpu mepemileHHI CTyMy B Mar”iTHOMy momi. SIBuiie
SJICKTPOMATHITHOI 1HAYKII1T. 3akoH Papanes. SBuie caMoiHayKIIii. [HIyKTUBHICTB. )

3anada 6 Touka poOuTh rapMoHiuHe KonuBaHHs. [lepion konuBanp 2 cek, aMILTITy1a
50 MM, moyaTkoBa (aza OpIBHIOE HYJO. 3HAWTHU MIBUIKICTh TOYKH B MOMEHT 4acy, KOJHU
3CYB TOYKH BiJ MOJOKEHHS piBHOBaru nopiBHIOE 25 MMm. (Tema: ["apMOHIUHI KOJWBaHHS.
KonuBanbuuii kouTyp. @opmyina TomcoHa.)

3amauya 7/ Korymka iHAykTUBHICTIO L = 1 MrH 1 MOBITpSHUN KOHJAEHCATOp, IO
CKJIAJIa€ThCA 13 JABOX KpPYMIMX IUIAcTUH, giamerpom D = 20 cM KoXHa, 3'€IHaHHUX
napanenbHo. Biacranp d Mixk miactuHamu JopiBHioe 1 cm. Busnauntu nepion T xoinBaHb.
(Tema: "'apmomniuni konuBanus. KomuBanpuuii KoHTYp. @opmysa TomcoHa.)
Bapianr 5

3agada 1 ITo mpssMOMy HECKIHYEHO JIOBFOMY IMPOBIJIHUKY Te€ue CTPyM cuiioro [ = 75
A. THIyKIIis MarHiTHOTO TIOJISI B JIesIKii Toulll ckiaagae B = 37 MxTn. BusnauuTu BigcTadsb r
BiJI 11i€1 Touku 70 npoBianuka. (Tema: MaruitHa iHaykiis. 3akoH bio-CaBapa-Jlamaca.)

3amaya 2 [lo ABOM HECKIHYEHO IOBI'UM MPSMUM TMapajeIbHUM MPOBITHUKAM TEUYTh
ctpymu cunamu I; =20 A ta [, =30 A B ogHOMY HampsMKy. Binctanp Mk HpoBiTHUKaMH
d = 10 cm. OOYMCIUTH MarHiTHY IHAYKII0 B B TOuIi, BigganeHii Big 000X MPOBITHHUKIB Ha
onHakoBy BifcTanb r = 10 cm. (Tema: MarnitHa inaykiis. 3akon bio-Casapa-Jlamaca.)

3agadya 3 [lo mABOM mapaienbHUM ApOoTaM AOBXKHHOK | =12 M KOXHHHA TEUyTh
ctpymu cuioro I; =500 A ta I, =600 A. Biacrans d Mixk gpotamu fgopiBaioe 1,5 cm. 3HaliTH
cury B3aemo/ii mpoBigHukiB. (Tema: 3akon Ammnepa. B3zaemois mapanenbHUX MPOBIIHUKIB
31 ctpymoM. Cuna Jlopenua.)

3amaua 4 IoH, 1m0 Hece OAMH €JIEMEHTAapHHUU 3apsll, PYXaeTbCcs B OJHOPIIHOMY
Mar"iTHoMy nomi 3 iHaykuiero B = 0,015 Tin no xomy paniycom R =10 cm. Busnauurtu
imnynbe ioHy. (Tema: 3akoH Ammnepa. Bzaemopis mapanenbHUX MPOBIAHUKIB 31 CTPYMOM.
Cuna JlopeHnua.)

3amaua 5 ComneHoin qoBxkuHOIO I= 1 M 1 mepeturoMm S = 16 em? mictuts N = 2000
BUTKiB. O0unciutu noroko3uirieHHs ¥ npu cuni ctpymy B oomotmi [ = 10 A. (Tema:
Marnitauii motik. Po0Gora mnpu mnepemilieHHi cTymMy B Mar"HiTHoMy modi. SBwuiie
€JICKTPOMATHITHOI 1HAYKIN1. 3akoH Dapanes. SABuiiie caMoiHyKIIii. [HIyKTUBHICTb. )

Bagaua 6 CoseHoix, oA S MepeTHHy SKOro xopiBmoe 5 cM?, mictuts N = 1200
BUTKIB. [Haykuiss B MarHiTHOTO mojsi ycepeauHi cojeHoina mpu ctpymi cuioro [ = 2 A
nopiBHioe B = 0,01 Tn. Buznauutu iHayktuBHicTh L conenoina. (Tema: MaruiTHuii moTik.
Po0ota mpu mepemilieHHi cTyMy B MarHiTHOMY MoJii. SIBHIIlE €leKTPOMArHiTHOT 1HAYKIII.
3akon ®Dapanes. SIBuiie caMOiHAYKIIi1. [HTyKTUBHICTS.)

3amava 7/ MatepianbHa TOYKa Macoro 10 M KOJIHMBA€THCS 3a PIBHAHHAM X = 5 sin(mi/5
+ m/4) cm. 3HaliTH MakCHUMaJbHy CHJIY, IIO i€ HAa TOYKY, 1 MOBHY €HEpril0 TOYKH, IO
konuBaeTbes. (Tema: "'apmoniuHi konuBanHs. KonuBanbuuii koHTYyp. @opmyna ToMcoHa.)

3amaua 8 Korymka, ingyktuBHicTe sikoi L = 0,1 I'n, mpuennana 10 MIOCKOTO
R 2. . .
KOHJIeHcaTopa 13 mioiniero miaactuH S = 100 cm” 1 BigcranHio Mix HUMU d = 0,1 mM. Homy
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JIOPIBHIOE  JIICJIGKTPUYHA TMPOHUKHICTh CEPEOBHUINA, 110 3alOBHIOE TIPOCTIp MK
MJIaCTUHAMU, SIKIIO KOHTYpP pe3oHye Ha XBWIO JoBxkuHOKO 750 M? (Tema: apmoniuni
konuBaHHs. KonmuBansuuii koHTyp. @opmyna TomcoHa.)

Tema «XBuiiboBa ontuka. KBaHToBa onTuka

BapianT 1

3amada 1 Tino Macoro 8r BUKOHYE 3aracarodi KOJIMBaHHs. 3a mpomixkok yacy 40c Tiio
3aryouso 80% cBoei eneprii. Busnauntu koediuieHT onopy. (Tema: 3aracaroui rapMOHIUHI1
KOJIMBaHHs. BuMyIieH1 KOJMBaHHS.)

3amaya 2 3MimeHHsT BiJl TIOJOKEHHS PIBHOBAarWm TOYKH, sSKa BIJCTOITH Ha 4 CM Bif
JOKEpesia KOJIMBaHb, Y MUTh 1/6 JOpPIBHIOE MOJOBHHI aMIUTITyIH. 3HAWTH JOBXXHHY XBHIII.
(Tema: XBunboBHii mporec. PiBHAHHSA IUTOCKOI Ta cdepuyHOi XBWIb. EleKTpoMariTHi
XBHIII.)

3amaua 3 Y  CKUIBKM pa3iB  30UIBIIMTBCA  BIACTaHb MDK  CYCITHIMH
iHTepdepeHIiiHuMU cMyraMu Ha ekpani y npocniai FOura, skmo 3eneHuil cBITIO(LIBTP
(A=500 ©M) 3aminuTH Ha dyepBoHuUU (A=650 um)? (Tema: InTepdepenuis ciTia.
IaTepdepenttis B Tonkux miiBkax. Kinbms HeroToHa.)

3amauya 4 3HalTH BIACTAaHP MDK TPETIM 1 WIICTHAAUATUM TEMHUMHU KUIBISIMU
HeroToHa, SKII0 BIACTAaHP MDK APYTUM Ta ABAIUATUM TEMHUMHU KUIBISIMU JOpiBHIOE 4,8
MM. CriocTepeskeHHs MPOBOAUTHCA Yy BimOutomy cBiTii. (Tema: InTepdepeHiis cBiTia.
Inrepdepennis B Tonkux miiBkax. Kineusg HeroToHa.)

3amaya 5 [ludpakuiiiHa KapTHHA CIOCTEpIraeThCcsl Ha BiACTaHi L BiJ TOYKOBOTO
JoKepesia MOHOXPOMATHYHOTO JKepesia cBitia 3 fosxkuHoro xBuwiti 600 uM. Ha BiacTani 0,51
BIJl JDKepesa po3MillleHa Kpyrila Hempo3opa Nepemkoja AlaMeTpoM 1 cM. 4oMy JOpiBHIOE
BificTaHb L, SKIIO Tepemkoga 3akpuBae TUIbKH IeHTpaidbHy 30HY Dpenensa? (Tema:
Hudpakiis cpitna. 3oun Openens. Hudpaxiis Dpaynrodepa Bim OAHOI UIUTHHH.
Judpaxuiiina rpatka.)

3amaya 6 CKiUTbKM MITPUXIB HA KOKHUN MUTIMETp Mae audpakiiiiiHa pemnriTka, Ko
MIPH CIIOCTEPEIKEHHI Y MOHOXPOMATHYHOMY CBITJII 3 JOBXKUHOIO XBWI 0,6 MKM MakCUMyM
n'sroro mopsAAky BinxwieHuit Ha kyt 18°? (Tema: /ludpakumis cBiTia. 3ouu Dpenerns.

Hudpaxiis @paynrodepa Binx onnol minmuHu. Judpakimiitna rparka.)

3amaya 7/ Ilydok cBiTiia 3 NOBITpA Maja€ Ha MOBEPXHIO PIAUHHU MiJg KyToM 54°.

BusHauntn KyT 3aJOMJIEHHS Ty4Ka, SIKIIO BIJOMTHN MYYOK IMOBHICTIO TMOJISPU30BAHHM.
(Tema: IMonsipu3sarist cBiTIIAa pU BIiAOWTTI Ta 3ajmomiieHHi. 3akoH bproctepa. [onsipu3sartis
CBITJIa TIPU TOJIBIHHOMY MPOMEHE3aJI0OMIICHHI. 3aKoH Maitroca.)

3agauda 8 [lpu 301nbIIeHH] TeMIlepaTypHu abCOIIOTHO YOPHOTO TijIa YJBidi JIOBXKHUHA
XBWJI, Ha SKy MPHUMNANa€ MAKCUMyM CIEKTPaIbHOI TYCTHHH EHEPreTUYHOI CBITHOCTI,
smenmmiacs Ha 400 uM. BusHauumtn mouaTkoBy Ta KiHIeBy Temmeparypu Tina. (Tema:
Tennoe BunpomintoBanHs. 3akonu Ctedana-bonpimana Ta Bina.)
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BapianT 2

3amaya 1 Busznauutu nepioj 3aracarounx KOJIMBaHb, AKIIO MEPIi0]] BIACHUX KOJIHBAaHb
cucTeMH JopiBHIOE Ic, a morapudmiunuii nekpeMeHT koiauBaHb 0,628. (Tema: 3aracarodi
rapMOHIYHI KOJIMBaHHA. BUMyIieH1 KoI1MBaHHs. )

3agada 2 3BYKOBI KOJWBaHHSA, ki MaroTh dactoty 0,5 kI, ammmityny 0,25 mw,
MOIIMPIOIOTBCS Y Mpyx)HOMY cepeaoBuii. Jlosxuna xBuii 70 cM. 3HAWTH MIBUAKICTH
nomupenHss xBwib. (Tema: XBunboBuid npouec. PiBHSHHS miIockoi Ta chepuyHOi XBUIIb.
EnextpomaruiTHi XBuUIIi.)

3agada 3 V mocmiai 3 a3epkanamu OpenHens BiACTaHb MK yIBHUMH 300pakeHHSIMU
Jokepena cBitia Oyma 0,5 MM, BiICTaHb 10 €KpaHa 5 M. Y 3€JI€HOMY CBITJII OTpHUMaHi
iHTepdepeHIliiHli CMYTd Ha BIJICTaHI 5 MM OJHA BIiJ JPyroi. 3HAWTH TOBXKUHY XBHIII
3eneHoro cBiTia. (Tema: Intepdepenuis cBitna. [HTepdepeniiiss B TOHKUX miiBkax. Kinbis
Hprotona.)

3amaya 4 Ha munbHy mniBky (n=1,33) magae Oine cBitio mig kytom 45°. Tlpu sxii

HalMEHIIM TOBIIMHI IJIIBKK BIAOMTI MpOMEH1 OyIyTh MaTH >KOBTUH Komip (A = 600 uMm)?
(Tema: InTepdepentris cBitia. [nTepdepeninis B Tonkux mriBkax. Kiabsig HeioToHa.)

3amaua 5 JludpakuiitHa KapTUHA CIOCTEPITa€ThCs Ha BiJICTaHl 4 M Bii TOYKOBOTO
JoKepesa MOHOXPOMAaTHYHOTO CBiTia 3 MoBxkuHOI XBwWii 500 uM. [locepeanni Mixk ekpaHoOM
Ta JDKEpPEIOM CBiT/Ia po3mimieHa miagparmMa 3 KpyriauMm oTBopoMm. Ilpu sxomy pamiyci
OTBOpPY HEHTP AUGPAKIIHHOT KapTUHHU, IO CIOCTEPIra€ThCid Ha €KpaHi, Oyne HaWOIbII
temuuM? (Tema: {udpakuis citia. 3ouu Openens. Judpakuis Opaynrodepa Bix ogHOl
nrinimay. J{udpakiiitna rpaTka.)

3amaya 6 Ha mudpakuiiiny pemitky, sika Mae 100 mrTpuxiB Ha 1 MM, magae
HOpPMaJIbHO MOHOXPOMAaTHYHE CBITJIO. 30poBa TpyOa CIEKTpOMETpa HaBeJCHa Ha MAaKCUMYM
TpeTrboro nopsiaky. 11lod0 HaBectu TpyOy Ha Apyruil MaKCUMyM TOTO K MOPSAKY, il Tpeba
noBepHyTH Ha KyT 20° . BusHauntu nosxuny xsuii cBitia. (Tema: Jludpakuist cBiia. 3oHu

Openens. udpakuis @paynrodepa Bix onHoi minuau. J(udpakiiitna rpaTtka.)

3ajaya / Bu3HAuMTH IIBUAKICTH MOIIMPEHHS CBITJIA y BOJI, SIKIIO KYyT MOBHOL
noJsipu3aiiii mpu BigOWTTI cBiTia Bij Bomu ckiamae 53°. (Tema: ITomsipusaris cBitTia npu
BIIOMTTI Ta 3anomieHHi. 3akoH bprocrepa. Ilonmspuzauis cBiTiIa npu NoJABIHHOMY
poOMeHe3aIOMIIEHHI. 3aKoH Martoca.)

Bagaua 8 SIKy KinbKicTh eHeprii BUMpoMiHioe | cM” CBHHIIO B MPOIEC] 3aTBEPIiHHS
3a 1 ¢? BigHOIIIEHHSI €HEePreTUYHUX CBITHOCTEH MOBEPXHI CBUHIIO Ta a0COJIIOTHO YOPHOIO
Tita mpu nid temneparypi BBaxatu 0,6. (Tema: TemymoBe BUNPOMIHIOBaHHS. 3aKOHH
Credana-bonpimana Ta Bina.)

Bapianr 3

3amaua 1 3a mpoMDKOK dYacy S5 XBWIMH aMIUNTy/la 3aracalouux KOJIMBaHb
3MeHIuacs BABIYil. BusHaumtu koediuieHT 3aracanHs. (Tema: 3aracarodi rapMoOHIYHI
KOJIMBaHHS. BuMyiiieHi KoJuBaHHS.)

3agada 2 3BYKOBI KOJMBaHHs, skl MaiTh vactoty 0,5 xl'm, ammmityny 0,25 mw,
MOIIMPIOIOTHCS Yy TIpYyXHOMY cepefoBuii. Jlopxura xBwii 70 cM. 3HaTH MaKCUMaJbHY



28

IIBUJKICTh YacTHHOK cepenoBuina. (Tema: XBuiboBuii mporiec. PiBHAHHS TUtOoCcKoi Ta
chepuuHOi XBWIb. ENeKTpOMarHiTHi XBHIIIL.)

3agauya 3 Biactanb Mk JBOMa KOTEpEHTHUMH JpKepenamMu cBiTia (A=0,5 MKM)
nopiBHioe 0,1 MM. Bincranp Mik iHTepdepeHUINHUMU CMyraMyM Ha €KpaHl y cepelnHid
YacTHHI 1HTEp(EpPEeHLIHHOT KapTUHU JOpiBHIOE 1 cM. Bu3HauuTH BiJCTaHb BiJ JKEPEN 10
ekpana. (Tema: Intepdepenmis cBiTia. I[HTepdepeHiis B TOHKMX IUIiBKaxX. Kimbis
HrroToHa.)

3agaya 4 VYcraHOBKa I OTPUMaHHs Kijgellb HBIOTOHA OCBITIIOIOTHCS OLTUM
CBITJIOM, SIK€ TIaJa€ HOPMAJbHO. 3HANTH pajaiyC YeTBEPTOTO CHHBHOTO Kilblsg (A=400HM).
CriocTepexeHHsI TPOBOJUTHCS Y CBITII, sIKE MPOXOAUTH. Pajiyc KpUBHMHU JIH3U CKIIAa€e 5
M. (Tema: [nTepdepenuis cpitna. Inrepdepeniis B Tonkux miiBkax. Kineisg HeioToHa.)

3amada 5 OOuucnauTH pajiycu nepmux m'stu 30H OpeHens s BUIMAIKY IJIOCKOT
xBUil. Biactane BiJg XBUJIBOBOI TMOBEPXHI O TOUKH CIIOCTEPEKEHHS MOpiBHIOE 1 M.
Howxuna xBumi 500 uM. (Tema: Judpakmis cBitna. 3ouu ODpenens. Hudpaxiis
®paynrodepa Bia oaHol miiauHU. Judpakiiiina rparTka.)

3amaya 6  [udpaxuiiiHa  pemiiTka  OCBITIIeHA  HOPMaJbHO  MAaJal0yuM
MOHOXPOMAaTUYHUM CBITIIOM. Y audpakiiiiHii KapTUHI MaKCUMyM JAPYTroro MOPSIKY
BIAXWIEHUH Ha KyT 14°. Ha skuil KyT BIOAXWJIEHUH MakcUMyM Tpetboro nopsaky? (Tema:
Hudpakuis cpitna. 3oun Openens. Hudpaxmis Dpaynrodepa Bin OAHOI UIUTHHH.
Judpakiiiiina rparka.)

3agaya 7/ BuszHaumTH KyT TOBHOI MOJsApHU3armii NMpH BIAOWUTTI CBITIA BiA CKIa,
MOKA3HUK 3aIOMJIeHHS sikoro jgopiBHioe 1,57. (Tema: Ionspu3aiiis cBitia npu BiIOUTTI Ta
3asioMiieHH1. 3akoH bprocrepa. [longpu3zaiist cBiTia npu NOABIHHOMY MPOMEHE3AIOMIICHHI.
3akoH Mamtoca.)

3anaya 8 Kynbka pagiycom 10 cm npu temneparypi 200 K emiTye BUIIpOMiHIOBaHHS
notyxHicTio 10 Btr. Un € s kynapka abcomotHo uvopHuMm TinoMm? (Tema: Temsose
BuripominoBanHs. 3akonu Ctedana-bonbimana ta Bina.)

BapianT 4

3amaya 1 JlorapudmiuyHuil JeKpeMeHT 3aracaHHs MasTHUKa jaopiBHIoe 0,004.
BuszHauuTH 4MCIIO MOBHUX KOJIMBaHb, SIKI Ma€ BUKOHATH MAasTHUK, 1100 HOro aMIumnTyaa
3meHmmiacs Brpuul. (Tema: 3aracaroui rapMOHIYHI KOJMBaHHs. BumyiiieH1 KoauBaHHSI.)

3agada 2 3HAWTH 3MINIEHHS BiJl MOJOKCHHS PIBHOBAarM TOYKH, KA BIACTOITH Bij
JoKepesa KonuBaHHS Ha 1/12 JOBXHMHM XBWJIl, Yy MUTh 4acy T1/6. AMIUIITYAa KOJUBAaHHS 5
cM. (Tema: XBunpoBuii mporec. PiBHSHHS miockoi Ta chepuunoi xBuiib. EnekrpomaruitHi
XBUIII.)

3amaya 3 Bigcranp mix nrinmmaamu B nociini FOHra nopiBHioe 1 MM, BijicTaHb Bif
IIUTMH IO €KpaHa CTaHOBUTh 3 M. BU3HAYMUTH JIOBXXKHHY XBWII, SIKA BHUIIPOMIHIOETHCS
JDKEpEIOM MOHOXPOMATHYHOTO CBITJIAa MPH YMOBI, IO IIMPUHA CMYT Ha eKpaHi ckiajae 1,5
mMm. (Tema: Intepdepenuis cpitia. [nrepdepeniis B Tonkux miiBkax. Kinbus Hetorona.)

3amaya 4 VYcraHOBKAa IS CIOCTEPEXKEHHs Kulellb HBIOTOHA OCBITIIOETHCS
MOHOXPOMATHYHUM CBITJIOM 3 JOBXHHOIO XxBuji 600 HM, siKke Majae HOPMaJbHO. 3HAUTH
TOBIIMHY MOBITPSIHOIO IIApy MIX JIIH30I0 Ta CKJISHOIO IUIACTUHKOIO Yy TOMY MicCI, 1€
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CIIOCTEPIraeThCs YETBEPTE TEMHE KUIbIle y BimouTomy cBiThi. (Tema: [nTtepdepeniiis cpiTia.
Intepdepennis B Tonkux miiBkax. Kineusg HeroToHa.)

3ajgaya 5 OOumcnutu pajiycu nepumux n'stu 30H DpeHens, SKIIO BIACTaHb Bij
JoKepena 10 chepudHoi MOBEpXHI MOpiBHIOE | M, BIACTaHb BiJ XBHJIBOBOI MOBEPXHI 0
TOYKH CTIIOCTEPEKEHHsI TakoX jJopiBHIOE 1 M, a nopxuHa xBuii 500 uM. (Tema: Jludpakiis
ceitina. 3oun @penens. [dudpakuis PpaynHrodepa Big oxHoi miuHU. [udpakuiiina
rparka.)

3anada 6 [Ipu ocBiTieHHI TUQPAKIIHHOT PENITKH OLTMM CBITIOM CHEKTPH JPYTrOro
Ta TPEThOro MOPSJIKIB YaCTKOBO NeEpeKpHBaroThCs. Ha sKy NOBXKHHY XBHWJII y CHEKTpI
JpYroro MopsiAKy HakianaeTbcs (pioneToBa rpaHuns (mosxkuHa xBuwil 0,4 MKM) crnekTpa
tperboro nopsaxky? (Tema: Audpaxuis cimia. 3oun Ppenens. Audpakuis payHrodepa
Bi oaHOl mimnHU. Jludpakiiitna rpartka.)

3amaya 7/ IlpomiHb CBiTJIa MPOXOAUTH YEPE3 PIAUHY, KA 3HAXOIUTHCA Yy CKIISHIN
NOCYAWHI, BIAOMBAETHCS BiJM JHA. BinOuTuil NmpOMiHb MOBHICTIO MOJISIPU30BAHUNA MpU
MajiHHI HOT0 Ha JHO MOCYAWHU i KyToM 42°37°. 3HallTH MOKa3HUK 3aJIOMJICHHS PiJIUHH

Ta MiJ SKUM KyTOM Ma€ NaJaTy Ha JTHO MOCYJIWHU MPOMIHb CBITJA, 1110 MOIIMUPIOETHCS Y LN
piauHI, 171 CTIOCTEPEKEHHS IOBHOTO BHYTPIITHLOTO BiTOUTTA. (Tema: Ilonspusamis cBiTia
npu BiAOWUTTI Ta 3aloMiieHHi. 3akoH bprocrepa. Ilonmsipusariis cBiTiia mpu MoABIHHOMY
IpOMEHe3aIOMIIEHH]. 3aKoH Maioca.)

3anada 8 [loTyXHICTH BUITPOMIHIOBaHHS a0COTIOTHO YOPHOTO Tijia TOopiBHIOE 15 kBT.
Bimomo, 1m0 mOBXMHA XBWI, Ha SKy MPUNANA€ MaKCUMyM CIIEKTPAIBbHOI TYCTHHU
EHepreTUYHO1 CBITHOCTI, JAOpiBHIOE 650 HM. 3HaWTH TUIONIY BUIPOMIHIOIOYOi MOBEPXHI.
(Tema: TerutoBe BunpomiHioBanHs. 3akonn Ctedana-bonbiimana ta Bina.)
Bapianr 5

3amaya 1 3a mnpomikok dYacy 6 XBWIMH aMmIUNTyJa 3aracaloyux KOJIMBAaHb
3MEHIIWIAcS y 4YoTHpH pa3u. BusHaumtu koedimieHT 3aracanHs. (Tema: 3aracarodi
rapMOHIYH1 KOJIUBaHHs. BumyllieH1 Koa1BaHHS.)

3amaya 2 XBuis 3 nepiogoM 1,2¢ 1 aMIIIITy/10I0 KOJMBAHHS 2 CM MOUIMPIOETHCS 3
mBUAKICTIO 15M/c. YoMy AOpIBHIOE 3MIIIEHHS] TOYKH, KA 3HAXOJIUTHCS Ha BiACTaHl 45 M
BiJl JpKepera XBWIb, Y MHUTh, KOJHM BiJ mModaTrky konuBaHHs mnpoimo 4 c¢? (Tema:
XBuIb0OBUH Tiporiec. PiBHAHHS 1m10ckoi Ta chepudHOi XBWIb. EneKkTpoMarHiTHi XBHIIL.)

3amauya 3 Y mochini FOHra Bigcranp MK mmummHamu jpopiBHoe 0,8 mMM. Ha sikiid
BIJICTaHI BiJ MIIIMH Tpeba pO3MICTHUTH €KpaH, MO0 IMpHHA IHTEPPEpeHIINHOI cMyTH
ctanoBuia 2 mm? JloBkuHA XBUJI1, BAKOPUCTAHOI y A0ochil, fopiBHIoBana 0,64 MxMm. (Tema:
Intepdepenuis cBitna. Intepdepenuist B Tonkux miiBkax. Kingbig HeioToHa.)

3agauda 4 YcraHoBKa JIsl OTpUMaHHS Kilellb HbI0TOHA OCBITIIOETHCS OUIMM CBITIIOM,
AK€ TaJa€e HOPMaIbHO. 3HAMTH pajlyC TPETbOro 4YepBOHOro Kulbls (A=630 HM).
CrnocrepekeHHs IPOBOJIUTHCS Y CBITII, sIKe MPOXOAUTh. Pasiyc KpUBMHU JIIH3H TOPIBHIOE 5
M. (Tema: Intepdepenuis cBitna. [nrepdepenuis B Tonkux miiBkax. Kinbus HeroTona.)

3amaya 5 CBiTII0 BiJi MOHOXPOMATHYHOTO JpKepena 3 TOBKUHOK XBuiti 600 HM manae
Ha Aiadgparmy 3 Kpyrium otBopoM. Jliametp orBopy 6 MM. 3a nmiadparmoro Ha BiJCTaHi 3 M
Bin Hei 3HaxomuThes ekpaH. Ckinbku 30H DpeHens ykiaaaaeTbcss B OTBOpi Aladpparmu?
SAxum Oyne neHTp audpakuiifHoi KapTUHU Ha ekpaHi: TeMHHMM abo cBiTmMm? (Tewma:
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Hudpakmis cpitna. 3ouu Dpenensa. Hudpakmis Dpaynrodepa Big OAHOI NIUIHHH.
JudpaxuiiiHa rpaTka.)

3ajaua 6 Ha minuHy mMpUHOIO 2 MKM HOpPMAIbHO Naja€ MapalelbHUM ITy4oK
MOHOXPOMAaTHYHOI'O CBITJA 3 JOBXHHOIO XBWIl 589 HM. 3HallTH KyTH, Y HaNpsMKY SIKHX
cnocrepiratumyTbess MiHiMymu cBiTia. (Tema: Jludpakmis citna. 3ouun  @Dpenens.
Hudpakiis @paynrodepa Bix ogHoi minvau. udpakiiiiina rparka.)

3amaua 7 [ly4ok nmpupoAHOTO CBITIIA, KU MOLIKUPIOIOTHCSA Y BO/I1, BITOMBAETHCS Bij
rpaHi anamasa, 3aHypeHoro y Boay. Ilpm sxomy KyTi mamiHHS BIAOWTHIA TYYOK CBITIa
noBHicTIO moJspuzoBanuii? (Tema: Ilonspuzaitis cBiT/ia TpU BIAOMTTI Ta 3aJOMIJICHHI.
3akon bprocrepa. Ilomspuzanisi cBiTjia Npu MOABIMHOMY MPOMEHE3aJOMIICHHI. 3aKOH
Matoca.)

3anada 8 [loTyXHICTH BUITPOMIHIOBaHHS a0COIOTHO YOPHOTO Tija nopiBHIOE 10 kBT.
3HaliTH JOBXHHY XBWII, Ha SKy NPUMAJa€ MAKCUMYM CIEKTPaJIbHOI TYCTHHHU HOTO
CHEPreTHYHOI CBITHOCTI, SIKIIO IUIOIIA BHIIPOMIHIOKOYOI MOBEPXHI Tiia IOPIBHIOE 6 CMA.
(Tema: TerutoBe BunpomiHtoBauHs. 3akonu Ctedana-bonbpiivana ta Bina.)
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