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1. 3micT HABYAJLHOT0 MAaTEPiaJay HA mepuInii ceMecTp

Hepuwiuit mooyv

1.Di3nuHi 0CHOBU MEXAHIKMH.

1.1 Kigmemaruka.

Kinematuka touku. Cmocobu 3aBmanHs pyxy. LIBUAKICTE 1 TPHUCKOPEHHS.
TanrenuianpHe 1 HOpManbHe TpuckopeHHs. Kinemaruka tBepaoro tina. O0epTanHs
HABKOJIO HepyXxoMoi oci. KyToBi MIBUAKICTH 1 MPUCKOPEHHS. 3B'SI30K M1k KyTOBUMHU
Ta JIHIMHUMU KiHEMAaTHYHUMHU XapakTepucTukamMu. [loBHE NPUCKOPEHHS IpH
KPUBOJIIHIHHOMY pYyCi.

1.2 IuaaMika nNoCTYNAJILHOI0 TA 00ePTAILHOI0 PYXY

JlunaMiuH1 XapakTEpPUCTUKU PyXy. [HepIlianpHl cucTeMH BiUTIKY. Maca 1 iMITyJibC.
3akonn HeroToHa. 3akoH 30epexkeHHsa imnynbcy. LleHTp Mmac. PiBHAHHS pyxy
IIEHTpa Mac.

MowmenT iHepuii. Teopema Illteitnepa. MOMEHT cuiu BITHOCHO TOYKH Ta BIJHOCHO
oci. MomeHT immysbcy. OCHOBHUU 3aKOH AMHAMIKM OOEpPTaIbHOTO PyXy. 3aKOH
30epeKeHHsT MOMEHTY IMITYJIbCy. PoGoTa Ta eHepris npu odepTaabHOMY pycCi.

1.3 Po6oTa Ta eHepris

[TonsitTst poboTH 1 motyx)HOoCTi. KiHeTnuna eneprist yactuHku. Teopema mnpo 3MmiHy
KiHeTU4HOi eHeprii. Cunm BHYTpilmHI Ta 30BHIIIHI. KoHCepBaTHBHI CuWIIH,
[ToTeHiianbHa eHepris Ta ii 3B'430K 3 cuiioro. [loBHa MexaHIYHA eHepris YaCTHUHKH 1
CUCTEMHU. 3aKOH 30€pexeHHs MEXaHIYHOi eHeprii. 3ITKHEHHS Tul. AOCOJIOTHO
NPY>KHUW Ta a0COJIFOTHO HENPY>XKHUI yaapu. PoboTa Ta eHeprist npu o0epTaibHOMY

pyci.

2.MexaHiuyHi KOJTUBAHHSA

KonuBanusa. Bunu konuBanb. ['apMoHiuHi KonmuBaHHsA. ['apMOHIYHUN OCHHIIATOD.

BinbHi He3racaroui KOJMBaHHA MPY>XKHUHHOTO, MaTeMaTH4YHOro 1 (I3UYHOTO
MasTHUKIB. JloJaBaHHS TapMOHIYHMX KOJIMBaHb. 3aTyXaw4di  KOJIMBaHHS.
Benuuunuy, 1110 XapakTepusyloTh 3aTyXaHHs. BumyiiieHi konvBanHs. Pe3oHaHc.

Jlpy2uii mooys

3.1 EjxekTpocTaTu4He moJie B BAKYYMi

Enextpuuni  3apsimu.  3akon  Kynona. Enextpuune mone.  HampyxkeHicTsh
enektpuaHoro mojs. [Ipuniun cyneprosuiiii nomiB. Teopema [Maycca. Ilotenmiarn.
3B’SI30K MOTEHLIATY 1 HAPY>KEHOCTI NoJIsl. ENeKTpuyHuil TUnoss.

3. 2 ExekTpu4He moJie B JieJJeKTPUKAX




o [lomsapuzaris mienextpukiB. Buau nomspuzartii. [lonsprzoBanicts. Bextop
eleKTpryHoro 3mimeHHs.. Teopema Octporpacekoro —I"aycca st BekTopa D .
YMOBH Ha MEXi JBOX JieTeKTPUKIB. CETHETOCTICKTPHKH.

3.3 IIpoBiIHUKY B €J1eKTPUYHOMY MOJIi.
e HeiiTpanpHuil IPOBIAHUK B €JIEKTPUIHOMY T0JI1. ENEKTpOEMHICTD BIIOKPEMIICHOTO
IPOBIJTHUKA Ta KOHJIeHCaTopa. EHepris eIeKTpoCTaTUUHOTO MOJISL.

4. TlocTiiHUM CTPYM.
e Enexrpuunuii ctpyMm. Cuna i ryctuna ctpymy. CTOpOHHI CHJIH, €JIEKTpOpYIIIiifHa CHIIa.
Enexrpoomnip Ta npoiaHicTh. 3akoH Oma. 3akon [[xoyis- Jlenna. TlpaBuna Kipxroda.

[ToTyXHICTB CTpyMY.

5. MarnitHe moJie.

e MarHiTHe moJie B_BaKVyMi. MartitHe 1ojie Ta MOro xapakTepucTUKd. 3akoH bio-
Capapa-Jlamaca. MarnitHe mone pyxomoro 3apsay. Cuma Ammepa. Cumna HopeHua
MarniTauii notik. Teopema Octporpajcbroro-I'aycca /it BEKTopa MarHiTHOT iHZYKIII.
3aKk0oH TOBHOrO CcTpyMy. PoOoTa mo mepeMmillieHHIO MPOBIAHMKA 3 CTPYMOM B
MarHiTHOMY ITOJII.

e MarxitHe nose B peyoBuHi HamarHiayBasHs peqoBHHA. Teopema po IUPKYJBILIIO
JUIsL MarHiTHOTO monst B pedosuHi. [ia-, mapa- ta epomarteTnky. Pi3udHi OCHOBH
3alycy Ta BIATBOpPEHHs iH(oOpMallli Ha MarHITHUX HOCISX. YMOBH Ha MeEXl JIBOX

MarHeTHKIB..
2. TEMU ITIPAKTUYHUX 3AHSATH
No KinpkicThb
HazBa temun
3/m TOJIUH
Cemecrtp 1
1 Kinemaruka. 2
2 JlnHaMmika MOCTyHaJIbHOTO Ta 2
00epTaIbHOTO PYXY.
3 Po6ora, enepris. 3akoHu 2
30epeKCHHS
4 Enexrpocraruka 2
5 MarsitHe noJie MoCTIMHOTOo 2
CTpyMYy.
Pa3om 3a 1 cemecTp 10




3. IlepeJik 3aMUTAHb €KCNPEC-KOHTPOJII0 HA NPAKTHYHHUX 3aHATTIX.

nepuwiuit Mooyp

Tema 1 Kinemamuxa

o siBnsie cobor0 cucTeMa BiJIIKy B MEXaHIIi?

JaiiTe BU3HaUEHHS aOCOIFOTHO TBEPJIOTO TiJA.

[Ilo Ha3uBaeThCA MaTEPiaAIbLHOIO TOUKOKO?

Skuii pyX Ha3UBa€ThCS NOCTYNAIBHUM?

SAxuii pyx Ha3UBa€eThCs 00epTaTbHUM?

[I1o Take TpaekTOpid pyXy MaTepiaabHOT TOUKH?

1o Take nepeMillieHHs MaTepiaJlbHOT TOUKH 1 IOBXXKMHA NUIAXY?

B yomy monsirae koopaAMHATHUN CTIOCIO 3aBaHHS pyXy?

B yomy monsirae BEeKTOpHUI criocid 3aBaaHHs pyxy?

0. B womy nossirae mpupoJHUHA croci6 3aBaaHHs pyxy?

1. MuTTeBa MBUIKICTD MPU MOCTYNAIBHOMY PYC1 JUIsl KOOPAMHATHOIO CIIOCO0Y 3aBAAHHS PyXY.
MoyIib IIBUAKOCTI.

12. MuTTeBa MBUIKICTH MPH MOCTYNATBHOMY PYCi ISl BEKTOPHOTO CIIOCO0Y 3aBIAaHHS PYyXY.

13. [IpuckopeHHs st KOOPAMHATHOTO CIIOCO0Y 3aBAaHHA PyXy. MOIysb MPUCKOPEHHSI.

14. ITpuckopeHHs 17151 BEKTOPHOTO CIIOCO0Y 3aBIaHHS PYyXY.

15. TanrenuianbHe i HOpMaIbHE IPHCKOPEHHS IPU KPUBOIIHIHHOMY IOCTYIAnbHOMY pyci. Ix

HaIpsM.

16. TToBHe IPHCKOPEHHS NIPU KPUBOIIHIHOMY MOCTYHAIbHOMY pyci. Moro Hampsim.

17. KyroBa mBUIKICTb. 3B’SI30K 3 JIHIHHOIO MIBUAKICTIO.

18. KyroBe npuckopeHHs. 3B’ 30K MOBHOTO MPUCKOPEHHS 3 KYTOBHUM.

RRoOoo~NoOR~wNE

Tema 2. lunamika mamepiaivroi mouky ma OUHAMIKA A0COIOMHO MEepo0020 mina

Cua.(BU3HAYEHHS, OJJUHUIIS BUMIDY).

JlaiiTe BU3HAUYCHHS 30BHINTHBOIT CHITH.

JlaiiTe BU3HAUEHHS BHYTPILIIHBOI CHJIH.

Imnynbe.( BU3HAaYeHHS, OAMHULA BUMIPY).

Jaiite Bu3Hauennst 1| HeroToHa.

o Take 3aMKHYTa cuctema’?

[I{o Ha3UBaEeTHCS IHEPTHICTIO Tiy1a?

Cdopmymnroiite nepimii 3akon HeroToHa.

Cdopmymroiite apyruii 3akoH HeroToHa.

0. Copmymroiite TpeTiit 3akoH HproTOHA.

11. JlaiiTe BU3HAYEHHS [IEHTpPa Mac CUCTEMH.

12. Yu 1t BCiX T Ta CUCTEM BiIUJTIKY cripaBeAinBi 3aKkoHH HbroToHa?
13. JlaiiTe BU3HAYCHHS CHJIH TSHKIHHS.

14. Yomy nopiBHIO€ cuia Tepta?.

15. Copmymroiite 3akon ['yka.

16. MomeHT iHepuii MaTepialbHOT TOUKH.

17. MomeHT iHepIii CUCTEMU MaTepiaJbHUX TOYOK.

18. MomeHT iHepuii Tija, Maca sIKOro po3noijieHa 6e31nepepBHO.

19. Yomy nopiBHIOE MOMEHT IMITYJILCY MaTepialibHOI TOYKH II0I0 HEPYXOMOT TOUKH?
20. MoMEHT iMITyJIbCYy TBEPJOTO Tisa, 10 00epTAETHCS HABKOJIO HEPYXOMOT OCi.
21. Chopmymoiite Teopemy LlTeitaepa.

22. MOMEHT CHJIM BIZTHOCHO TOYKH 1 OCI.

23. ChopmytroiiTe OCHOBHHI 3aKOH JUHAMIKH 00€PTaIbHOTO PYXY.

BOooNooa~WONE



24. Yomy NOpIBHIOE KIHETHYHA €HEPTis Tijia, 0 00epTaeThes?

Tema 3. Cunu ¢ mexaniui. Poooma, enepzis, ROmyxicHicmoy. 3aKOHU 30ePerceHHs

Po6ota (Bu3HaueHHs, OTMHULISI BUMIPY)

[oTyxHiCTh (BU3HAYECHHS, OAUHUIIS BUMIPY)

[I{o Ha3UBAETHCSI MUTTEBOIO MOTYKHICTIO?

1o Take eneprisn? Ski Buam eHeprii Bu 3HaeTe?

JlaiiTe BU3HAYCHHSI KIHETUYHOI €HEprii.

CdopmymroiiTe TeopeMy Mpo 3MiHY KIHETUYHOT €Heprii.

SIKi cuiM Ha3UBaIOTHCSI KOHCEPBATUBHUMU?

Yomy 10piBHIOE poOOTa KOHCEPBATHBHUX CUJI [0 3aMKHYTOMY HIISAXY?

SIke cuioBe MoJie Ha3UBAETHCS OAHOPIAHUM?

0. Slke cutoBe MOJIE HA3UBAETHCS CTAIlIOHAPHUM?

1. SIxa eHepris HA3UBAETHCS MOTEHIIHHOO?

12. Sk 3B's13aHi cwiia i moTeHIiiiHA eHepris?

13. YoMy nopiBHIOE MOTEHIlIaIbHA €HEePrisl YaCTUHKHU B MOJII MPYKHUX CUIT?

14. Yomy nopiBHIOE TTOTEHIIATbHA €HEPTisi YACTUHKHU B TIOJ1 CHIIM TSDKIHHS 3emuti?

15. Sk 3B'3aHi MOTEHIliabHA eHepris W poboTa Mo MepeMINICHHI0O YaCTHMHKW 3 OJHIE] TOYKH B
HIITY?

16. I1{o Ha3UBAETHCS TTOBHOKO CHEPTI€I0 YACTUHKH?

17. Yomy nopiBHioe poGoTta npu oOepTaHHi Tina?

18. YoMy nopiBHIOE KIHETHYHA €HEPris Tija, 110 00epTaeThCs?

19. CopmyiroiiTe 3aK0H 30epeKEHHSI MOMEHTY IMITYJIBCY.

20. Chopmymroiite 3aK0oH 30epekeHHsI MEXaHIYHOT €Heprii.

21. ChopmytoiiTe 3aKOH 30epeKEHHS IMITYIIbCY.

22. Slka B3aeMOZis TiJ1 HA3UBAETHCS AOCONIOTHO IPYKHUM yaapom?

23. Slka B3aeMOIis TUT HA3UBAETHCS A0COFOTHO HENPYKHUM yIapom?

24. 11lo HazuBaeThcs KOe(illiEHTOM BiTHOBJIECHS MBUAKOCTI? YoMy AOpiBHIOE KOe(DillieHT
BIIHOBJICHHS IIBUJIKOCTI JIsl aDCOTIOTHO MIPYKHOTO, HEMPYKHOTO yaapiB?

25. SIki 3axoHM 30epekeHHs] BUKOHYIOTHCS IPU a0COTIOTHO MPYKHOMY, a0COIIOTHO HETIPYKHOMY

yaapax

RRoOo~NoOR~wNE

Tema 4 Mexaniuni Koaueamnns

[Ilo Ha3uBaEeTHCS KOIMBAHHAMHU? SIKi BUAM KOJIMBaHb BU 3HA€TE?
SIK1 KOMMBaHHS HA3UBAIOTHCSI BUMYILIEHUMH, BUTbHUMU?

Ilepiof i YacTOTa KOMMBAHb. IX OJMHUII BUMIpY.

SIKi KOMMBaHHS HA3UBAIOTHCSI TAPMOHIYHUMHU?

JudepeHnuianbHe pIBHIHHS BUIbHUX HE3racal0unX KOJIUBaHb.

VY yoMy nosiira€ METO BEKTOPHUX Jiarpam?

o Ha3uBaeThCs rapMOHIYHUM ociuusitopoM? Tlepion 1 yactoTa HOro KoiIMBaHb.
Yacrora i nepioj KOJIMBaHb MPYXKHOTO MasiTHUKA.

YacroTa i nepiof] KoJMBaHb (PI3MYHOTO MasITHUKA.

0. YacroTa it mepioJy KOJTUBaHb MaTEMAaTUYHOTO MasiTHUKA.

1. IlpuBenena noBxkuHa (I3UYHOTO MasTHUKA.

12. Exepris rapMOHIYHOTO OCIIHIIATOpA.

13. IndepenmnianpHe piBHSIHHS 3racaloyiX KOJUBAHb 1 HOTO PO3B'SI30K.
14. JlorapudmiuHuil JeKpeMEeHT 3racaHHs, J0OPOTHICTb.

15. [Ipu noxaBaHHI SIKUX KOJIMBaHb OJEPKYIOTh OUTTS?

16. I1pu noxaBaHH1 IKUX KOJIMBaHb OJepXKYIOTh (irypu Jliccaxy?.

RBOoo~NoORwNE



17. PiBHAHHS KOMMBAJIBHOTO PYXY BUMYIIEHUX KOJIHUBAHb.
18. 1o Ha3uBaeThcs pesonancoM? Pe3oHaHCHa YyacToTa i aMILTITY/Ia.

Tema 5 Enexmpuune none y eaxyymi. Ilpunyun cynepnozuuii

Enextpuunmuii 3apsn. Bi1acTUBOCTI eEKTPUYHOTO 3apsiay.

CdhopmymnroiiTe 3aKk0H 30€peKECHHS €ICKTPUYHOTO 3apsy.

Cdopmymrorite 3akoH Kyiona.

Jiis sIKuX 3apsiiiB MOYKHA BUKOPHUCTOBYBATH 3akoH KynoHa?

SAxuii 3apsi1 HA3UBAETHCA TOUKOBUM?

1110 Take HANPYKEHICTh eTEeKTPUIHOTO T0A? [i po3MipHiCcTD.

YoMy OpIBHIOE HAIIPYKEHICTh MO TOYKOBOTO 3apsay?

JlaiiTe BU3HAUCHHS JHISIM HAIPY>KEHOCT] €JIEKTPUIHOTO TTOJIS.

CdopMyroiiTe TPUHITUI CYTIEPIIO3HUIIIT SIIEKTPUYHHUX TIOJIIB.

0. YoMy nOpiBHIOE MOTEHIIANIbHA €HEPTis B3a€MOJII IBOX TOYKOBUX E€JICKTPUUHUX 3apsaiB?
1. I1{o Take HOTEHLiaN eIeKTPUIHOrO ost? MIoro po3MipHicTb.

12. Yomy nopiBHIOE TIOTEHIIIa] TOYKOBOTO 3apsiay?

13. IIlo Ha3UBA€ETHCS CKBIMOTCHIIAIbBHUMH ITOBEPXHAMU?

14. Yomy nmopiBHIOE poOOTa, BUKOHAHA CHJIAMH TI0 TIEPEMIIIIEHHIO 3apsiAy i3 TOUKH 1 y Touky 2.
15. Sk 3B's13aH1 HAPYKEHICTh EIEKTPOCTATUYHOTO OIS i MOTEHIiam?

16. CopmymroiiTe TeopeMy PO HUPKYIISIIIO BEKTOPA HAPYKEHOCTI.

17. TlosicHITh MOHATTS OTOKY KPi3b JIOBUIbHY Ta 3aMKHYTY MOBEPXHi.

18. CpopmymroiiTe Teopemy ['aycca st BEKTOpa HAMPYKEHOCT1 €IEKTPUIHOTO OIS,

19. SIx BU3HAUAIOTHCS JiHIIHA, TOBEpXHEBa Ta 00’ €MHa T'YCTUHHU 3apsIiB?

RRoOo~NoOR~wNE

Tema 6 Ilpoeionuxku ma dieieKmpuKu 6 ea1eKmpudHomy noJii

o Take nonspusanis?

[TonapuzoBaHicTs. BuzHaueHHs, pO3MIpHICTb.

Sxi BuaM monspusarii Bu 3HaeTe?

SIK monsipr30BaHICTh MOB'A3aHA 3 HAIIPYKEHICTIO €JIEKTPUYHOTO TOJIs?

JlieneKTpuyYHa MPOHUKHICTE. 1i (hi3udHuiA 3MicT.

BeKTOp eNeKTPHYHOro 3MimeHHs. Moro po3MipHicTs.

SIK BEKTOp €JEKTPUYHOTO 3MIILIEHHs MTOB'SI3aHUM 3 HAIPY>KEHICTIO €IEKTPUYHOTO MOJIs?

SIKi pe4OBUHM HA3MBAIOTHCS CETHETOCTIEKTPUKAMU?

3a AKMMHU O3HaKaMU MOXHA BIJPI3HUTU CETHETOENEKTPUKHU BiJ] 3BUYAfHUX J1€TIeKTPUKIB?

0.Slx  TWONAPHM30BaHICTH TOB'SI3aHA 3  HANPYXKCHICTIO  CICKTPUYHOTO  TMOJS  JUIS
CETHETOENIEKTPUKIB?

11. 1o Ha3UBAETHCS KOEPIMUTUBHOIO CUIIOI0?

12. lllo Ha3MBa€THCS 3aJIHUIIKOBOIO MOJSPHU3AIIE0?

13. YMOBH 7151 BEKTOPA EIEKTPHUYHOTO 3MIMIIEHHS Ha TPAHUIII MOy IBOX JieNEKTPHKIB.

14. YMoBH 17151 HANIPY>KEHOCTI €JIEKTPUYHOTO MOl Ha TPaHMIII TOJUTY TBOX /11€JIEKTPHUKIB.

15. Copmymroiite Teopemy OcTporpacbkoro-I'aycca ajist BEKTOpa eIeKTPUIHOTO 3MIIICHHSI. .

16. o Take Touka Kropi?

17. €MHICTH BIIOKPEMIIEHOTO MPOBITHHUKA.

18. €muicTh KOHEHCAaTOpA. i po3MipHICTS.

19. YoMy nopiBHIOE EMHICTH IJIOCKOTO KOHJIEHCAaTOpa?

20. Yomy OpIBHIOE EMHICTH ILIMJIIHAPHIHOTO, CHEPUIHOTO KOHCHCATOPIB?

21. Yomy MOpIBHIOE TYCTHHA 1 €HEPTisl eNEKTPUIHOTO TTOJIST?

RoOoo~NoGarWNE

Tema 7 IHocminnui enekmpuunui cmpym




[I{o Ha3UBAETHCS ENEKTPUIHUM CTPyMOM?

Cuna ctpymy. BusHadyeHHs1, OIMHULISI BUMIDY.

SIkuil cTpyM Ha3UBAETHCS MOCTIHHUM?

I'yctuna crpymy. Buznauenss, oguHULISE BUMIPY

Sk 3B's13aH1 TYCTHHA 1 cHa CTpymy?

EPC. BuznaueHHs, OJUHUIIS BUMIPY

Hanpyra. BusnadenHs, ouHUIS BUMIDY.

3akoHn OMa U1t OJTHOPITHOT 1 HEOAHOPIAHOT NUISHKHU KOJIa.

Enexrpuunnii omip. Moro onuauns Bumipy. Bix 4oro 3a1exuth eneKTpHUHHMIA Ortip?
0. YoMy mOpiBHIOE €IEKTPUYHUMA OMIp JIIHIHHOTO OJTHOPIHOTO MPOBITHUKA?
1. 3akon Oma B mudepeHianbHii Gopmi.

12. EnexTponpoBiaHicTk. Ii o MHUI BUMIpY..

13. PoGora cTpymy.

14. TToTyXHICTb CTPYMY.

15. 3akon /xoyns-JleHna B iHTerpanbHiil i nudepeHmianbHii Gopmi.

16. IlpaBuna Kipxroda.

RPRowoo~NoOR~wNE

Tema 8 Maznuimue none nocmiinozo cmpymy. Ilpunuun cynepnosuuii.

RRoOoo~NoO~wNE

20.

21.

22.

23.

24,

25.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Cdopmymroiite 3akoH bio-Casapa-Jlamaca.

YoMy OpIBHIOE iHIYKITisi MATHITHOTO TIOJISl, CTBOPEHOTO 3apsiIoM, IO PYyXaEThCsI?
CdopmyimroiiTe MPUHLIUI CYNIEPHO3ULIT MArHITHOTO HOJI.

[Ilo Ha3WBaETHCS JMIHIIMU MAarHITHOT IHIYKIIi? SIK BU3HAUUTH iX HAIPSIMOK?

Cdopmymnroiite 3akoH Amrepa.

SIK BU3HAUUTH HANPSMOK CHIH Amnepa?

Yomy nopiBHIoe cuia JlopeHna, Ha sKi 3apsiid BOHa Ji€?

Sk BU3HAUMTH HanpsAMOK cuiu Jlopenma?

I1[o HA3MBAETHCSA MATHITHUM TI0TOKOM? MIOT0 OMMHUIS BUMipIOBAHHSL.

Cdopmymroiite TeopeMy ["aycca Ayt MarHiTHOTO TMOJISI.

CdopmymtoiiTe 3aKOH OBHOTO CTPYMY JUIsl BEKTOpa MarHiTHOI 1HAYKIII.

YoMy OpIBHIOE MarHiTHE I0JI€ MPSIMOTO0 HECKIHUEHHO JI0BIOr'0 IIPOBIIHUKA 31 CTPYMOM?

YoMy 10piBHIOE MarHiTHe MoJjie CKIHUEHOr0 MPOBIIHUKA 31 CTPyMOM?

Yomy A0pIBHIOE MarHiTHE MOJIe KPYTOBOTO CTPyMY?

Yomy 10piBHIOE pPoOOTa O MEPEMIIIICHHIO TPOBIAHNKA 31 CTPYMOM Y MarHiTHOMY HOJi?

Ska cuna i€ Ha 3apsDKEHY YaCTHHKY Y €JIeKTPUIHOMY 110117

SIka cuna Jiie Ha YaCTHHKY, 10 PYXa€ThCs B MarHiTHOMY 101 ?

Yomy 10piBHIOE pOOOTa, IO BUKOHYETHCS EIEKTPUIHUM TIOJIEM HaJI 3aps/HKEHOI0 YaCTHHKOI0?
Yomy n0piBHIOE poOOTA, 1110 BUKOHYETHCSI MArHITHUM IOJIEM HaJl 3aps/PKEHOI0 YaCTUHKOIO, sIKa
PYXa€eTbes B LIbOMY 11017

3anuuiTh y BEKTOpHIH (opMi pe3ynbTyiouy CHIly, M0 Ji€ Ha 3apsPKeHy YacTHHKY Yy
€JIEKTPOMarHiTHOMY MOJII.

SIk BU3HAYAIOTH HANPSMOK CWIM, SKa Ji€ HAa HEraTUBHY Ta MO3UTUBHY  YAaCTUHKH, SKi
pYyXaroThCs B MarHiTHOMY 10JTi?

[osicHiTh TO sIKill TpaekTOpii Oyne pyxaTucs 3apsKeHa YaCTHHKA, siKa BJIETLIAa B OJHOPIIHE

—

B.

[TosicHiTh MO sIKIM TpaekTOpii Oyae pyxaTHcs 3apsKeHa YacTHHKA, SIka BIJIETLIa B OJHOpIJIHE

MarHiTHe T0JI€ MapajiesibHO HAMPSMKY MarHiTHOTO Toyist U

MarHiTHe 1oJie MEepIeHAUKYISIPHO A0 HAMPSIMKY MO v1B?

[To sikiif TpaekTopii Oyne pyxaTHcs 3apsPKeHa YaCTHHKA, SIKa BJIETIJIa B OAHOPIAHE MAarHiTHE
ToJIe, SIKIO BEKTOPa MIBUAKOCTI YaCTHHKY Ta IHIYKII1 MarHiTHOTO ITOJIS CKJIAJA0Th KyT O ?

Sk BU3HAUMTH HanpsAMOK cuiu JlopeHna, sika i€ Ha HEraTMBHI Ta MO3UTUBHI YaCTHHKH, IO
PYXaroThCs B MarHITHOMY IIOJII.



4. TlepeJiik TecTiB.
KinemarTuka

1.I11To BuBYae kiHeMaTUKa?

2.111o BuB4Yae MexaHika?

3.Konu 3emiro Mo)kHA BBaXKaTH MaTePiaJIbHOKO TOYKOO?

4.111o HA3UBAIOTHh CUCTEMOIO BIITIKY?

5.11{o Ha3MBalOTh CUCTEMOIO KOOPAUHAT?

6.11[o Ha3uBalOTHh MaTEPiaTLHOKO TOYKOIO?

7.11{o Ha3MBalOTh MEXaHIYHOK CUCTEMOIO?

8.11[o Ha3MBaKOTh MEpPEeMIIlIEHHSIM TijIa (MaTepiaibHOI TOUKH)?

9.111o Ha3uBaKOTh NUIAXOM, POKUJIECHUM TiJIOM (MaTepiaabHOK TOYKO0) ?

10. I1lo Ha3uBarOTh pajiyc-BEKTOPOM Tijia (MaTepiaibHOT TOUKH)?

11. SlkuM CIiBBIHOIICHHSIM BH3HAYAETHCS CEPEIHS IMBUJIKICTH Tijia 3a POMDKOK yacy At ?

12. Slkum cniBBiAHOIICHHSIM BU3HAYAETHCS CEPEHE MPUCKOPEHHS 32 MPOMIKOK yacy At ?

13. SIkuM cHiBBiAHOLIEHHAM BU3HAYAETHCA MUTTEBA IIBUIKICTH?

14. SIxum CIiBBITHOIICHHSIM BU3HAYA€THCS MUTTEBE MPUCKOPCHHS?

15. SlkuM CITiBBIAHOIICHHSIM BH3HAYAETHCSI HOPMAJIbHE IPUCKOPEHHS?

16. SIkuM CITiBBITHOIICHHSAM BU3HAYA€ThCS TAHTCHIIAJIbHE TPUCKOPEHHS?

17. Slkum CIiBBIJHOIIICHHSIM BH3HAYAETHCS TIOBHE MMPUCKOPEHHS?

18. Slka popmyrna € MaTeMaTHUHUM BU3HAYEHHSM PIBHOMIPHOTO MPSMOJIHIHHOTO pyXy?

19. SIxi yMOBH BUKOHYIOTBHCS TIPU PIBHOMIPHOMY MPSIMOJTIHIHHOMY pyci?

20. SIxi yMOBU BUKOHYIOTHCSI IPU PIBHOMIPHOMY KPHUBOJIHIHHOMY pYyCi?

21. SIxi yMOBHU BHKOHYIOTBCS IPY HEPIBHOMIPHOMY MPSIMOTIHIHHOMY pyci?

22. 5SIxki yMOBU BUKOHYIOTHCS IPU HEPIBHOMIPHOMY KPHUBOJIIHIHHOMY pyCi?

23. 3a sx0r0 (PopMyIIO0 MOKHA BU3HAYHUTH CEPETHIO NUISIXOBY IIBUIKICTH Tija?

24. Slxuil BUA Mae piBHSHHS TPAEKTOPIl MaTepialbHOI TOYKU 32 YMOB PIBHOMIPHOTO
MPSIMOJTIHIHOTO pyXy?

25. Slkuit BUA Mae piBHAHHS TPAEKTOPil MaTepiaabHOI TOYKH 32 YMOB PIBHOIPUCKOPEHOTO
MPSIMOJTIHIHOTO pyXy?

26. Slkuit BUA Mae piBHSAHHA TPA€KTOpPil MaTepiaabHOI TOUYKH 32 YMOB PIBHOMIPHOTO PyXY MO KOy?

27. Slxuit BUA Ma€ piBHSIHHSA TPAEKTOPIT MaTepialbHOT TOUYKH 32 YMOB PiBHOIIPHCKOPEHOTO PyXY IO
Koiy?

28. SIkuM CITiBBiTHOMIEHHSM BU3HAYAETHCS CEPEIHS KyTOBA IIBUIKICTh?

29. SIxkuM CriBBiTHOLIEHHSIM BU3HAYAE€THCSI MUTTEBA KyTOBA IIBUAKICTH?

30. SIkuM CITiBBITHONICHHSIM BH3HAYAETHCS CEPETHE KYTOBE MPUCKOPECHHS?

31. SIxum criBBiTHOLIEHHSIM BU3HAYAE€THCS MUTTEBE KYTOBE MMPUCKOPEHHS?

Junamika

32. lllo BuBYae quHAMiKa?

33. Illo BuBYae cratuka?

34. o cTBepmKye nepimii 3akoH Herorona?
35. I1lo cTBepaKy€e BCECBITHIN 3aKOH TXKIHHS?
36. 1o cTBepmKye apyruii 3akoH HeroToHa?
37.1Ilo cTBepmxye TpeTiit 3akoH HproToHa?

38. Konn BrHHKae crabka B3aeMOIis?

39. Konu BHHUMKaE TpaBiTaliiiHa B3aeMOis?

40. Konn BUHHMKAE €JIEKTPOMAarHiTHa B3a€MO/Tis?
41. Ko BUHMKA€ CHIIbHA B3a€EMOJisA?

42. Slka 3 hopmyI, IO HABEIEHO HWKYE, BIJIIOBIAE CUITI TEPTS?



43. SIxa 3 hopMyI, 110 HABEICHO HIDKYE, BIAMOBIAE CUIII TpaBiTaIlii?

44, Slka 3 hopmy, 10 HABEJAEHO HIDKYE, BIAMOBIIAE CHIT MPY>KHOCTI?

45. Slka 3 HaBeIeHUX HIDKYE (POPMYIT ONTMCY€E OCHOBHUMN 3aKOH JTUHAMIKH?

46. Slka 3 HaBeEeHUX HIDKYE (HOPMYJIT OTTMCYE IMITYIIBC CHUITH?

47. Slka 3 HaBeIeHUX HIDKYE (POPMYIT ONTUCYE PIBHOJIIFOUY ACKITBKOX CHII?

48. SIkoro (opMyYIIOI0 BU3HAYAETHCS 3aKOH 30€PEKEHHS IIOBHOTO IMITYJIBCY JUISl 3AMKHEHOT CHCTEMH
MaTepiallbHUX TOYOK?

49. Slkoro (hopMyIIOI0 BU3HAYAETHCS 3aKOH 30epEKEHHS Mac JIJIsl 3AMKHEHOT CHCTEMH MaTepiallbHUX
TOYOK?

50. fka nedopmarrisi HA3UBAETHCS 3CYBOM ?

51. flka neopmariisi HA3UBAETHCS PO3TATYBAHHSIM, CTUCKAHHIM?

52. Slxa nedopmartisi HA3UBAETHCS KPYTIHHAM

53. SIka nedopmailist HA3UBAETHCS 3TUHAHHSM?

PobOora Ta enepris

54. Slka popmyrna 3 HaBeIEHUX HIDKYE OMUCYE pOOOTY 32 HECKIHUEHHO MAJIOTO IePEMIIIeHHS?

55. SIka ¢opmyna 3 HaBeICHUX HIKYE OMUCYE 3B’ SA30K CHIIU Ta MOTEHIIabHOI €Heprii?

56. flka dopmyrna 3 HaBEeIEHUX HUKUYE ONHCYE POOOTY CHIIH, IO 3MIHIOETHCS Y IPOCTOPi?

57. SIxa Gpopmyna 3 HaBEACHUX HIDKYE OMUCYE UPKYISAIII0 CUTH?

58. flke cmiBBiAHOIIECHHS BU3HAYA€E 3aKOH 30€PE)KEHHSI MOBHOI MEXaHIYHOT eHepril sl 3aMKHEHO1
CUCTeMH MaTepiallbHUX TOUYOK, 1110 HE B3aEMOIIOTH?

59. fIkoro popMyIIor0 BU3HAYAETHCS €IEMEHTapHa poOoTa critn?

60. SIxoro GopmysI0r0 BU3HAYAETHCA POOOTA CHIIM Y3A0BK KPUBOIIHIHHOT TPAEKTOPIi?

61. SIkoro GopMYIIOr0 BU3HAYAETHCS MUTTEBA IMMOTYKHICThH CHITN?

62. SIxoro GopMyIIOI0 BU3HAYAETHCS CEPEHS MOTYKHICTh CHIIM 32 JESIKUN TPOMIKOK yacy?

63. fIky BenmMuMHy Ma€ MOTEHIiaJIbHA HEPrisl MaTepiajbHOI TOYKH B OJHOPIAHOMY MO TSOKIHHS?

64. Yomy H0OpiBHIOE MOTEHIIIaJIbHA €HEPTisl TPaBITALIITHOTO TSKIHHS IBOX MaTepialibHUX TOYOK?

65. SIky BeTMUMHY Ma€ OTEHIIIaJIbHA CHEPTisl MPYXKHO Je(hOPMOBAHOTO Tija?

66. SIky BenmMunMHYy Ma€ KiHETUYHA €HEepris MaTepiajbHOi TOUKU?

JlnHaMika 00epTajabHOIrO pyxy

67. flxa ¢hopmyna 3 HaBeIeHUX HUXKUE BiJMOBIIA€ TONEHTPOBIH crmi?

68. SlkuM CHiBBIAHOIIECHHIM 33Ja€THCS 3aKOH 30€pEKEHHSI MOMEHTY IMIYJIbCY JIIs 3aMKHEHOT
CUCTEMH MaTepiaIbHUX TOUOK?

69. flka dpopmyna onucye NOJOKEHHS LIEHTpa iHepuii Tina?

70. YoMy nOpiBHIOE MOMEHT iHEpIlii CHCTEMH MaTepialbHUX TOYOK?

71. Yomy AOpiBHIOE MOMEHT 1HEPIIil OBIILHOTO Tina?

72. YoMy NOpiBHIOE MOMEHT iHEpIlii OJJHOPITHOTO JAHCKa?

73. YoMy OpIBHIOE MOMEHT 1HEpIIii OJJHOP1IHOT KyJ1i?

MexaHiyHi KOJIMBaHHA

74. lllo 3BeThCs aMILTITYI0I0 KOJIMBAHb?

75. Illo Ha3uBaeTHCS MEPiOAOM KOJIHBAHb?

76. Illo Ha3MBAETHCSA YACTOTOIO KOJHUBAHb?

77. lllo Ha3uBa€eTHCS 3MIIIICHHSAM?

78. SIkwii BUTIIA Ma€ PiBHSHHS BUIBHUX TAPMOHIYHHAX KOJHBAHb?
79. SIxuit BUTTIS Ma€e PiBHSHHS BUIBHHUX 3aracarouux KOJWBaHb?

80. PiBHAHHS MaJMX BUMYIIECHUX KOJMBaHHS 0€3 3racaHHs Ma€ BH/T
81. PiBHsAHHS MaIMX BUMYIIEHUX KOJMBAHHS 3 3racaHHS Ma€ BUJI



82. Slki konmMBaHHS HA3WBAIOTh BUTLHUMU?

83. SIki KomMBaHHS Ha3WBAIOTHCS HE3racalounMu?

84. Slki komMBaHHS Ha3WBAIOTHCS 3TacalOUYNMU?

85. YoMy mopiBHIOE Mepioj] KOJIMBAaHb MAaTEMaTUYHOTO MasiTHUKA?
86. Yomy nopiBHIOE TIepio KOTUBAHb (PI3MUHOTO MasiTHUKA?

87. YoMy mOpiBHIOE MMEpioj] KOJIMBAHb KPYTHIBHOTO MasTHUKA?

88. Yomy n0piBHIOE TIepio]l KOJMBAaHb MPYKMHHOTO MasiTHUKA?

89. YoMy n0OpiBHIOE BIAXHIICHHSI TAPMOHIYHOTO OCIUJISATOPA BiJI ITOJIOYKEHHS pPiBHOBAru?
90. Yomy 10piBHIOE MIBUIKICTH TAPMOHIYHOTO OCHMIATOpA?

91. Yomy mopiBHIOE MPUCKOPEHHS TAPMOHIYHOTO OCITUIsITOpa?

92. Yomy n0piBHIOE KIHETHYHA €HEPTisi TApMOHIYHOTO OCUMIATOpA?
93. Pesynbrarom 4oro € OUTTSA?

94. PesynbraTom 4oro € ¢irypu Jliccaxy?

95. PesynbTaTrom 4oro € pe3oHaHc?

EjgexkTpoMaraeTusm
EaexTpuuHe moJie

96. Slkoro (hopMyIIOr0 BU3HAYAETHCS 3aKOH 30€PEKEHHS €IEKTPUIHOTO 3apsy?
97. 3a sixoro (opMyJIOI0 BH3HAYAETHCS CHJIA B3a€EMOJIl ABOX HEPYXOMHX TOYKOBHX 3apsijiiB, IO
nepeOyBaroTh y Bakyymi?

—

98. 3a axoro (POpMyYJIO0 BU3HAYAETLCA Pe3yibTyroua cuna F | 3 gxoro #iroTh Ha TOuKOBHI 3apsn
q N rtouxosux sapsnis Q;, ne 1=1,2,3,..N?

99. SIka popMmyna BiAmoOBizac BU3HAYEHHIO HAPYKEHOCTI €NEKTPHYIHOrO mojst E ?
100. 1o € oguHMIICIO BUMIPIOBaHHS BEKTOPA HAIPYKEHOCTI ENEKTPUIHOTO T1OJIs1?

101. Yomy n0piBHIOE TOTIK BEKTOpAa HANPYKEHOCTI €IEKTPUYHOrO monisi E ckpisb mOBinbHY
HE3aMKHEHY TOBEPXHIO, sIKa repedyBae y HEOTHOPIAHOMY 110117

102. I1lo € oguHWIICIO BUMIPIOBaHHS TOTOKY BEKTOPA HAMIPYKEHOCTI SJIEKTPUIHOTO TIOJIsI?

103. SIxoro hopMysor0 330a€THCS MOTEHIIAN €IEKTPUYHOTO MO ?

104. flxuM CHIBBiTHOIICHHSM IIOB’SI3aHUN TIOTEHITIA 3 HANPYKCHICTIO EIEKTPUYHOTO TOJNS B
3arajlbHOMY BHUIAJKy?

105. SIxoro hopMyII0I0 BU3HAYAETHCS HANIPYKEHICTH MOJIS AUTIONS B 3aTaIbHOMY BUIIAIKY?

106. SIxoro ¢popMys0r0 BU3HAYAETHCS JiHIMHA T'yCTHHA 3apsy?

107. SAxoro hopMyIIor0 BUSHAYAETHCS IOBEPXHEBA TYCTHHA 3aps Ty ?

108. SIxoro popMys0r0 BU3HAYAETHCS 00’ €MHA I'YCTHHA 3apsay?

109. SIxoro hopMyII0I0 BUZHAYAETHCS HAMTPY)KEHICTh €IEKTPOCTATUIHOTO ITOJIS TOYKOBOTO 3apsiy?

110. Sxoro ¢hopMysIOI0 BU3HAYAETHCS HANPYKEHICTh €IEKTPOCTATUYHOIO MOJSI CUCTEMH TOYKOBHX
3apsiB?

111. SIxoro (oOpMyYJIOI0 BU3HAYAETHCS HANPYKEHICTh €IEKTPOCTATMYHOTO IMOJS HECKIHUEHHOT
PIBHOMIPHO 3apsi/I>KE€HOT MJIOIUHU?

112. SIxkoro  (opMysOI0  BHM3HAYAETHCA  HANPYXKEHICTh  €IEKTPOCTATUYHOIO  TOJS  MIXK
Pi3HOWMEHHUMH 3apsIKCHUMH TTapalieIbHUMU TIOIHHAME?

113. Sxwuii Burnsg Mae Teopema ["aycca st eeKTpOCTaTUYHOTO MOJIs B CepeIOBUILI?:

114. Axuit Burnsan mae Tteopema Octporpaicbkoro-l'aycca s eJeKTPOCTATHYHOTO TMOJS B
cepenoBwuIi?

115. Sxwuit Burnsg mae Teopema CTokca ISt €IeKTPOCTATUIHOTO TOJISl B CEPETOBHIII?

116. ®dyHnaMeHTaJIbHE PIBHSAHHS €IEKTPOCTATUKH MA€ BUTIIS;

117. YoMy nopiBHIOE MOTEHITia MOJIS TOUKOBOTO 3apsity?

118. Yomy 1opiBHIOE MOTEHIIIAT MTOJIE CHCTEMH TOUYKOBUX 3apsiiiB?



119. Yomy nopiBHIOE TOTEHITIAT TOJS BCEPEAMHI MICICKTPUYHOI KyJi pazaiyca a, SIKIo 3apsia
PIBHOMIPHO PO3MOIIJICHUH 10 11 MOBEepXHi?

120. Yomy nopiBHIOE TMOTEHITIAT TMOJS BCEPEAMHI JICICKTPUYHOI KyJi pazaiyca a, SIKIO 3apsia
PIBHOMIPHO pO3MOiIEeHUH 32 06’ eMOM?

121. TToTeHmianpHa €HEPTis IBOX HEPYXOMHUX 3aps/IiB TOPIBHIOE:

122. TloreHmianbHa HEPTis CUCTEMH HEPYXOMHUX 3apsiliB TOPIBHIOE:

123. Yomy nopiBHIOE MMOTEHIIIaIbHA EHEPT1sl OJHOPITHO 3aPSAKEHOT KyIIi?

124. Yomy nopiBHIOE MOTEHIIAIbHA EHEPTisi TOHKOTO C(HEPUIHOTO TIapy?

125. €MHICTh BIIOKPEMJIEHOTO 3apsHKEHOTO MPOBITHUKA JTOPIBHIOE

126. Yomy 10piBHIOE EMHICTH JIOBUIBHOTO KOHACHCATOPA

127. YoMy HOpiBHIOE EMHICTH IJIOCKOTO KOHACHCATOPA

128. €MHICTH KyIHOBOTO KOHJIEHCATOPA IOPIBHIOE

129. Yomy nopiBHIOE €HEPris JOBIILHOTO 3apsHKEHOT0 KOHAeHcaTopa?

130. Yomy opiBHIOE €HEPTis 3apsHKEHOTO IJIOCKOTO KOHIEHCATOpa

131. Yomy nopiBHIOE EMHICTB OaTapei mapanenbHo 3’ € JHAaHUX KOHACHCATOPiB?

132. Yomy nopiBHIOE €EMHICTB OaTapel MOCIiJOBHO 3’ €JHAHUX KOH/IEHCATOPIB?

133. flka 3 HaCTYyNHUX OJUHUIIL BUMIPIOBAHHS € OJMHHULICIO BUMIPIOBAHHS €JIEKTPUYHOTO 3apsly B
cuctemi SI

134. flka 3 HaCTYNHUX OJUHUIIL BUMIPIOBAHHS € OJIMHUIICIO BUMIPIOBAHHS HAMPYKEHOCTI
SJIIEKTPUIHOTO TOJIS B cucTeMi Sl

135. flka 3 HACTYmHUX OJMHHWIIL BHUMIPIOBAHHA € OIMHHIICID BHUMIPIOBAHHS EJIEKTPUYHOTO
JUTIOILHOTO MOMEHTY B cucTemi SI?

136. flka 3 HACTYMHUX OJUHUIL BUMIPIOBAHHS € OJMHUIICIO BUMIPIOBaHHS IMOTEHITIATY
SJIIEKTPUIHOTO TIOJIS B cucTemi SI?

137. Skoro popmynoro BUSHAYAETHCS MPUHIUI CYNEPIIO3HIIIT €TEKTPOCTATHUHUX MOJiB?

138. Yomy nopiBHIOE IOTEHIIIaIbHA EHEPTist TBOX HEPYXOMUX 3apsiJiiB

139. Yomy nopiBHIOE cuiia B3a€MOIIi TBOX HEPYXOMUX €NEKTPUUHUX 3apsIiB?

140. Yomy n0piBHIOE HANIPYKEHICTH EIIEKTPOCTATUIHOTO IOJISI HEPYXOMOTO TOUYKOBOTO 3apsimy?

141. Yomy nopiBHIOE MOTEHIIIa] HEPYXOMOTO TOUYKOBOTO €IEKTPUYHOTO 3apsry?

142. Yomy nopiBHIOE EMHICTH IIOCKOTO KOHJIEHCAaTOpa?

143. Yomy m0piBHIOE EMHICTH JBOX OJIHAKOBUX MapaielbHO 3’ €THAHUX KOHJEHCATOPiB?

144. Yomy nopiBHIOE EMHICTH JBOX OJIHAKOBHX MOCIIIOBHO 3’ € JTHAHUX KOHAEHCATOPIB?

145. Yomy n0OpiBHIOE EMHICTh TPHOX OJHAKOBHUX MOCIIOBHO 3’ €IHAHUX KOHJIEHCATOPiB?

IocTilinmii crpym

146. 3a sk0i yMOBHM B TiJli BUHUKAE ENEKTPUIHUNA CTPpyM?

147. Illo Ha3MBaETHCS CUIIOIO CTPYMY?

148. 1o BinOyBaeTbCA y HANPAMKY, SKUH IPUHHATO 3@ HAIIPSIMOK CTpyMy?
149. 1o Take ryctuHa cTpymy?

150. 3a siko1 yMOBH MOe iCHyBaTH CTpyM IPOBIAHOCTI?

151. Omip sSKOro NpoBigHUKA BU3HAYAE CIIiBBigHOWEHHS R = pg , 1e O - nmutoMuii omip, | —

JIOBKHMHA TIPOBITHUKA, S — HOTO TUIOIIA MTepepizy
152. Ilepmie mpaBuno Kipxroda cTBepkye, mo anredpaiyHa cyma CTPyMiB, SKi CXOISATHCS B
oxHOMY Bys31i, fopisaioe Hymo Y |, =0. Pesynprarom woro € ue npasmno?

153. Jlnst G1IbIIOCT] METaNiB 3a TEMIIeparyp, OJM3bKHUX 10 KIMHATHOI, TUTOMHHA €NEKTPUIHHUN OTIp
p  3MIHIOETHCS TPONOPIIMHHO TepMoAMHAMIuHIA Temmeparypi 7. 3a SKUM 3aKOHOM Iie
B1/10yBa€eThCA?

154. 3a paxyHOK SIKHX HOCIiB €JI€KTPHYHOTO CTPYMY BUHHMKAE €IEKTPONPOBIAHICTh €IEKTPOTITIB?

155. Sxwuii Burasg mae 3akon OMa B qudepeHnmianbHii popmi?



156. Sxwuii Burimsin Mae 3axkoH OMa U1 TUISHKH Kojla

157. Sxwnii Buriian mae 3akodH OMa [Tl 3aMKHEHO] TUISHKA KoJia?

158. Yomy nopiBHIOE 3arajbHUM OIip ABOX IMOCIIIOBHO 3’ €JHAHUX OJTHAKOBUX OTHOPITHIX
IUAJTHIPUYIHUX TTPOBITHHUKIB?

159. Yomy mopiBHIOE 3arajibHUM OMip ABOX MapaleNbHO 3’ € JHAHUX OJHAKOBHUX OJHOPITHIX
IAJTHIPUYIHUX TTPOBITHUKIB?

160. Yomy 1opiBHIOE OITip OAHOPITHOTO HIJIIHAPHYHOTO IPOBiAHUKA?

161. Yomy mOpiBHIOE OIip HEOAHOPITHOTO MITIHAPUIHOTO MPOBITHUKA?

162. Sxwuii Burisin mae 3akoH [xoyns-Jlenmna B mudepenmianbHii popmi?

163. Sxwuii Burasg mae 3akoH Jlxoyins-JIenna B iHTerpaibHiit hopmi?

164. Slkwii BUrISIT Mae 3aKOH 30€pEXKCHHSI €HEPTii ISl eIeKTPUYHOTO OIS ?

165. Sxuii BUTIsAq Mae 3aKOH 30epeKeHHS €HEPTii IS €JICKTPUYHOTO MO B AUQEpeHITiaabHINA

bopmi?

MaruitHe_moJie

SIKO¥0 BETTMUMHOIO MIPUHHATO KIJIBKICHO XapaKTepU3yBaTH MarHiTHE moje?

YoMy TOpIBHIOE cuJla, IO Ji€ HA PyXOMUH 3apsij 3 00Ky MarHiTHOTO 1osis?

Yomy I0piBHIOE CHJIa, IO A€ HA HEPYXOMHIA 3apsij 3 OOKY MarHiTHOTO IMOJIst?

YoMy TOpIBHIOE, 3T1THO 3 MPUHIUIIOM CYMEPIIO3HUIIii, IHIYKI[isS MATHITHOTO MOJIS, SIKE

CTBOPIOETHLCS B JIaHIM TOUII JCKITbKOMa MAarHITHUMHU TTOJISIMU?

SIkili yMOBI 33/TOBOJIbHSIE MarHiTHA IPOHUKJIMBICTh BaKyymMy?

SIKiit yMOBI 3aJJOBOJIbHSIE MarHITHA IPOHUKIIUBICTH JilaMarHeTuKa?

SIkiii yMOBI 3a/I0BOJIbHSIE MarHiTHA IPOHUKJIMBICTh MMapaMarneTuka?

SIKiit yMOBI 3aJOBOJIbHSIE€ MarHiTHAa MPOHUKJIMBICTH (pepOMarHeTuka?

SIkiii yMOBI 33/I0BOJIbHSIE MarHiTHA CIPUWHSATIUBICTh BaKyymMy?

10. SIkiit yMOBi 3310BOJIbHSIE MAaTHITHA CIIPUHHATIMBICTD JiaMarHeTHKA?

11. SIkiit ymMOBi 3310BOJIbHSIE MAarHiTHA CIIPUMHATINBICTS TapaMarHeTuka’?

12. SIkiit yMOBi 3310BOJIbHSIE MAarHITHA CIIPUHHATINBICTH (hepOMarHeTuKa?

13. [Ilo € oaMHHUIIEI0 BUMIPIOBAHHS HAINIPY)KEHOCTI MarHiTHOTO MOJIsl B MDKHAPOHIN cucTeMi
oxuHuIe SI?

14. 1o € oaMHHUIIEIO0 BUMIPIOBAHHS 1HIYKIIii MarHiTHOTO MOJISl B MIKHAPOJIHIN CUCTEMI OJIUHUIIb
SI?

15. SIxwuii BUTIAA Mae 3akoH AMriepa Juis eJIeMeHTa JiHIHHOTo cTpymy?

16. SIxwii BUTIISA Mae 3aK0H AMIiepa Ui POBIAHUKA CKIHYSHOT JIOBXXKUHU?

17. Slkwii BUTIISAA Ma€ 3aKOH AMITepa TS PSMOJIIHIHHOTO MPOBiTHUKA JTOBKUHU | ?

18. SAxwuii Burnsan mae 3akoH bio-Caapa-Jlamaca?

19. YoMy OpIBHIOE iHIYKITisi MATHITHOTO TIOJISI, IO CTBOPEHO MPSMUM HECKIHYEHHO JJOBTUM
MPOBIHUKOM 31 CTpyMOM?

20. Yomy 1OpiBHIOE 1HAYKIIiS POBITHUKA 31 CTPYMOM CKIHYEHOT JIOBXXUHU?

21. Yomy 1OpIBHIOE 1HAYKI[ISI MArHITHOTO T0JISA, 1110 CTBOPEHO MPOBITHUKOM 31 CTPYMOM Y (dopMi
KoJa?

22. YoMy IOpIBHIOE 1HAYKIIIS HA OCI HECKIHYEHHO JOBrOr0 COJIEHO0i1a 31 CTpyMOM?

23. Yomy IOpiBHIOE TIOTIK BEKTOpA MAarHITHOT IHIYKIIIi Yepe3 eNeMEeHT TUTOIi?

24. Yomy 1OpiBHIOE IOBHUIM MAarHiTHUN MOTIK KPi3b JAOBUIbHY HE3aMKHYTY IOBEPXHIO?

25. Yomy nopiBHIOE TIOBHUH MarHiTHUHN TOTIK Yepe3 IIOCKY MMOBEPXHIO?

26. Yomy 0piBHIOE IOBHUI MAarHiTHUM MOTIK Yepe3 I0BUIbHY 3aMKHEHY OBEPXHIO?

27. o crBepmkye Teopema ["aycca i1t MarHiTHHX TIOJTIB B IHTETPaTbHOMY BUTIISI I ?

28. o cTBepKye Teopema Mpo MUPKYIALIIO 1151 MAarHITHUX IOJIiB B IHTETPaIbHOMY BHUIJISI
(3aKOH MOBHOTO CTPYMY.

29. SIka cuna jie Ha 3apsj B €JIeKTPOMArHiTHOMY I10JTi
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5. InpuBinyanbHe 3aBaanns 3 ¢izuku (1 cemectp)

MI-21-1
Homep Homep po3ainy -Homep 3axaui
BapiaHTy
3araabHa ¢isuka, 4.1. 3araabHa ¢isuka , 4.2.
1 117 2113 315 41 646 624 | 1-3 216 354 520 6-10
2 118 2-12 316 42 645 623 | 16 217 351 522 612
3 119 2-11 317 43 644 622 | 19 218 348 524 614
4 120 29 318 44 643 621 | 1-12 219 345 526 6-16
5 121 28 318 45 642 620 | 1-15 220 3-42 528 6-18
6 122 27 320 46 641 619 | 1-18 221 3-39 530 620
7 123 26 321 47 640 618 | 1-21 215 3-36 532 622
8 124 25 322 48 639 617 | 1-24 21 333 534 624
9 125 24 323 49 638 616 | 1-27 22 330 536 626
10 126 23 324 410 637 6-15 [ 130 23 327 538 628
11 127 22 325 411 636 6-14 133 24 324 540 630
12 128 21 326 412 635 6-13 [ 136 25 321 542 632
13 129 227 327 413 634 612 [ 139 26 318 544 6-34
14 130  2-26 328 414 633 6-11 | 142 27 315 546 636
15 131 225 329 415 632 6-10 | 145 28 312 548 638
16 132 224 330 416 631 69 |1-48 29 39 550 640
17 133 223 314 417 630 68 |1-51 2110 3-6 518 642
18 134 222 313 418 629 67 | 153 211 33 516 644
19 15 221 312 419 628 66 |1-55 212 31 514 646
20 11 220 310 420 627 65 |1-57 213 353 512 648
21 12 219 39 421 626 64 | 159 214 349 510 6-50
22 13 218 38 422 625 63 | 160 215 346 58 652
MI-21-2
Homep Homep po3ainy -Homep 3aaaui
BapiaHTy
3araabHa ¢i3zuka, 4.1. 3aranbHa ¢izuka, 4.2.
1 1110 223 313 427 632 69 | 115 220 342 528 6-18
2 111 222 314 428 631 68 | 118 221 339 530 620
3 112 221 315 429 630 67 | 121 215 336 532 622
4 113 220 316 430 629 66 | 124 21 333 534 624
5 114 219 317 431 628 65 | 1-27 22 330 536 6-26
6 115 218 318 432 627 64 | 1-30 2-3 327 538 6-28
7 116 217 319 433 626 63 | 1-33 2-4 3-24 540 6-30
8 117 216 320 434 625 646 | 1-36 25 321 542 6-32
9 118 215 321 435 624 645 | 1-39 2-6 3-18 5-44 6-34
10 119 214 322 436 623 644 | 1-42 27 315 546 6-36
11 120 213 323 437 622 6-43 | 145 28 312 548 638
12 117 23 315 41 646 624 | 12 25 320 549 631
13 118 212 316 42 645 623 | 15 26 323 547 633
14 119 211 317 43 644 622 | 18 27 326 545 635
15 120 29 318 44 643 621 | 111 28 329 543 637
16 121 28 318 45 642 620 | 114 29 332 541 639
17 122 27 320 46 641 619 | 1-17 2-10 3-35 539 6-41
18 123 26 321 47 640 618 | 1-20 2-11 3-38 537  6-43
19 124 25 322 48 639 617 | 1-23 2-12 3-41 535 6-45
20 125 244 323 49 638 616 | 1-26 2-13  3-44 533  6-47
21 126 23 324 410 637 615 | 1-27 2-14 3-42 531 6-49




TPPT-21-1

Homep Homep po3aity -Homep 3axaui
BapiaHTy
3aranbHa ¢izuka, u.l. 3aranbHa ¢izuka, 4.2.
1 1-14 219 317 431 628 65 | 1-26 2-13 3-44 533 691
2 1-15 218 3-18 432 627 64 | 129 2-14 347 531 693
3 1-16  2-17 3-18 433 626 63 | 132 2-15 350 52 695
4 1-17  2-16 320 434 625 646 | 135 2-16 353 54 697
5 1-18  2-15 321 435 624 645 | 138 2-17 32 56  6-98
6 1-19  2-14 322 436 623 644 | 141 2-18 35 57 699
7 120 2-13 323 437 622 643 | 144 2-19 3-8 59 6100
8 121  2-12 324 438 621 642 | 147 220 3-11 513 6-101
9 1-22 211 325 439 620 641 | 150 2-21 3-14 511 6-102

Bumoru 10 opopmiieHHs iHANBIAYAJBHOI0 JOMAIIHBOIO 3aBAAHHS
3pa30K TUTYJIbHOIO JIMCTKA

MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

XAPKIBCbKHUI HALIIOHAJIbHUI
YHIBEPCHUTET PAJIOEJEKTPOHIKU

[HnuBinyanbHe JOMAIIHE 3aBIaHHS
CryneHra rpyn.......
[IpizBue, iM’st
BapianTt Ne...
Yactunal (Homepa 3a7a4), yacTUHA 2 (HOMepa 3a1a4)

[TepeBipuB morr. Pubanka A.l
Xapkis 2021

3anaui HeoOXiqHO 3aBaHTaXUTH Ha dl nure B popmari PDF abo W. Ha koxHiit cTopiHiii
(bopmar A4) HEOOXiTHO PO3TalllyBaTH OJHY 3a/1a4y 3 TOBHOK YMOBOIO, PO3B’SI3aHHSM 3

MOSICHEHHSIMM 1 BIAIIOBIIIIO

6. EK3AMEHAIIIMHI 3AIIMTAHHSI 3 ®I3UKN

1 cemecTp
Mexanika

=

Crniocobu 3aBaHHA PyXy 1 OCHOBHI KIHEMAaTH4HI XapaKTEPUCTUKH MTOCTYNAIbHOTO PyXY.

HIBUAKICTD 1 MPUCKOPEHHS MPU IPUPOTHOMY CIOCO01 3aBAaHHS PYXY.

3. Kinemaruka o6epTanbHOro pyxy (KyToBa MIBUAKICTh, IPHCKOPEHHS, 3B sI30K KYTOBOI 1 JIIHEWHOT
IIBUIKOCTI1, TOBHE MTPUCKOPEHHS MPH KPUBOIIHIITHOMY PYCi).

4. TaepmianbHi cuctemu Bitiky. [Ipuniun BimHOocHOCTI ["anmines i Meka 3aCTOCYBaHHS KIIACHYHOL

MeXaHIKH.
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10.

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

OCHOBHI CHJTH B IPHPO/II.

IMmmynbe. 3aKoH 30epekKeHHS IMITYJIBCY.

[lenTp Mac MaTepiaTbHUX TOYOK. 3aKOH PyXy IICHTpa Mac.
[TonsaTTss poOOTH, MOTYKHOCTI. ['eomeTpuunmii cMuci podotu. Pobora mpu pizHHX criocobax
3aBJaHHS PYXY.

Enepris. Teopema npo 3MiHy KiHETHYHOT €HEPrii.
Koncepsarupai cunu. Ilorenmianpae mose. IloTeHiianpHa eHepris. 3B A30K MOTCHI[AIbHOI
€Heprii 3 CUIIoH.

Po3paxyHOK MOTEHIIaNbHOT €HEeprii TpaBiTallifHOTO MO, OIS MPYKHUX CHIL.
3akoH 30epeKeHHsT MEXaHI9YHO1 eHeprii.

3aranpHO(MI3MUHMI 3aKOH 36epexkeHHs eHeprii. Moro 3B’S30K 3 BIACTMBOCTSMH IIPOCTOPY i
Jacy.

MOMEHT IMITyJIbCY YaCTUHKH BITHOCHO TOYKH 1 oci. MomenT cuiu. [apa cui.

3aKkoH 30epeKCHHSI MOMEHTY IMITYJIbCY.

OcHOBHE piBHSIHHS JUHAMIKH 00€pTaIbHOTO PyXy a0COIIOTHO TBEPAOTO Tijia.

3B 30K 3aKOHIB 30€peXKeHHs 3 MPUHIMIIAMH CHMETPIii IPOCTOPY 1 Yacy.

MOMEeHT IMITyJIbCY TiJIa BITHOCHO HEPYXOMOI OCi.

MowmenT inepiii. Teopema IllteitHepa.

PiBHSHHS TWHAMIKH TBEPIOTO TiJIa, IO 00EPTAETHCS HABKPYTH HEPYXOMOI OCI.

Kinetnuna enepris i poOoTa 30BHIIIHIX CHJI PU 00€pTaHHI TBEPOTO Tijna.

["apmoHivHI KONMMBaHHS. 3MilIEHHS], IIBUIKICTh 1 MPUCKOPEHHS PU TAPMOHIYHUX KOJIMBAHHSX.
PiBHsIHHS BiNbHUX KONIMBaHb 0e3 TepTs. [IpyxHiil MasTHUK.

Di3UYHUI MATHUK.

MaremaTtnunuii MasTHUK. [IprBeneHa noBKuHA (Hi3MUYHOTO MAsITHUKA.

JliHiHUI TapMOHIYHKI OCIIUIIATOP. PiBHSIHHS pyXy i Horo po3s s30k. EHeprist ocumstopa.
JlofaBaHHs JIBOX TAPMOHIYHHUX KOJIMBAHb OJIHAKOBOTO HAINPSIMKY 1 OJJHAKOBOT YACTOTH .
JlomaBaHHS IBOX TApMOHIYHHUX KOJMBAHb 3 OJIM3BKIMH YaCTOTAMH,

PiBHSHHS 3aTyXal04nuX KOJUBAHb 1 HOTO PO3B SI30K.

XapaKkTEepUCTUKH 3aTYXal0UUX KOJINBaHb.

PiBHSIHHSI BUMYILICHHX KOJIMBAHb 1 HOro po3B s30K. SIBHIIE pe30HAHCY.

Enexkrpomarnerusm

1. EnextpomarHiTHa B3aemosid. Enextpuunuii 3apsa 1 Horo BIacTUBOCTI. 3aKOH 30€peKeHHs

€JIEKTPUYHOTO 3apsy.

B3aemonis enextpuyHux 3apaaiB. 3akoH Kynona.

Enextpuune none. Hanpy:xenicte en. nosd. [Ipunuun cynepno3uiii.

PobGora enexktpuunux cui. [lorenumian. Ilpunmmn cynepnosuiii. Ilorenmian cucremu

3apsiiB.

Teopema o HMpKyIALIT BEKTOpa HAPY>KEHOCTI.

3B SI30K HAMPYXXEHOCTI EIEKTPOCTATUYIHOTO OIS 3 TIOTEHIIIATIOM.

[Totik BekTopa. Teopema I"aycca.

3actocyBanHs TeopemMu [aycca s po3paxyHky moiiB. [loje HECKiHYEHHOI OTHOPIITHO

3apsiKeHoi wiomuHy. [loe 06 eMHO 3apsiKeHOT Ky,

9. Enexktpuunuii munons. [loTeHian i Hanpy>KeHICTh MOJIS TATIONS.

10. lumosib B 30BHILIHBOMY OJTHOPIAHOMY 1 HEOJTHOPITHOMY €JIEKTPUYHOMY TOJI.

11. Tlonsapu3aris gienexTpukiB. Bextop momspu3aiiii (Moiasipu30BaHiCTBh).

12. 3B 130K MOJISIPU30BAHOCTI C TOBEPXHEBOIO 1 00 EMHOIO T'YCTHHOIO 3B SI3aHUX 3aPs/IiB.

13. Teopema ["aycca Ui €NEeKTPOCTATUYHOTO TOJISI B JICIEKTPHYHOMY cepeAoBHUII . BekTop
€JIeKTPUYHOI 1HAYKIII].

14. YMoBU ISl €NEKTPUYHOrO MOJS Ha MEXI pO3JULYy JBOX 130TPOMHMX [I€IEKTPUYHHUX
CEPEIOBHILL.
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15. CerneroenekTpuku.

16. Po3momin 3apsiiiB Ha TOBEPXHI MPOBITHUKA.

17. HeiitpanbHuil MPOBITHHUK B €JICKTPUIHOMY IIOJII.

18. EnekTpruHa €MHICTh BIIOKPEMJICHOTO ITPOBITHUKA.

19. B3aemHa eeKTpu4Ha EMHICTh IBOX MIPOBIIHUKIB.

20. Kongencaropu. €MHICTB TUIOCKOTO, CPEPUIHOTO 1 MUTIHAPUIHOTO KOHEHCATOPIB.

21. Eneprist B3aeMo1ii €JIEKTPHYHUX 3aPsIiB.

22. Enepris 1 rycTHHA €HEprii eJICKTPUIHOTO TOJIS.

23. EnektpuuHuii cTpyMm i HOTo XapaKkTepUCTHKH.

24. 3axoH 6€31epepBHOCTI CTPYMY.

25. 3akon Oma J1s1 OJHOPIAHOT 1 HEOJHOPIHOT JUISTHKY KoJia. EnexrpopyiiiiHa cuna.

26. 3axon Oma B audepeHIiaabHii Gopmi.

27. IlpaBuna Kipxroda ta ix 3acTOCyBaHHSI.

28. Po6oTa 1 MOTYXKHICTh €JIEKTPUYHOTO CTPYMY.

29. TennoBa faist eMEKTPpUIHOTO CTpyMy. 3akoH [[xoyins-Jlenma.

30. MarniTHe nose. MaraiTHa B3a€MO/Iisi CTPYMiB.

31. Cuna Amnepa. Bextop maraitHoi inaykmii. Cuma Jlopenna.

32. 3akon bio-Casapa-Jlamnaca. [IpuHiun cynepro3uiii mois.

33. MarsiTHe 1oJie mpsSIMOTo U KPYroBOTO CTPpyMiB. MarHiTHUNA AUTIOTEHUI MOMEHT.

34. MaruiTHe noJje 3apsy, 0 PIBHOMIPHO PyXa€eThCs.

35. Cuna B3aeMoii mapajenbHUX CTpyMiB. BuzHaueHHs OuHUII CHITH cTpyMy 1 A

36. Teopema ["aycca /151 BeKTOpa MarHiTHOI 1HAYKIII].

37. Hupkysiiis BEKTOpa MarHiTHOI iHAYKIii. 3aKOH IOBHOTO CTPYyMY.

38. KoHTyp 3 cTpyMOM B MarHiTHOMY HOJIi.

39. PoboTa nmpu nepemimieHHi MpoBiTHUKA 3 CTPYMOM B MarHiTHOMY 1oJii. MarHiTHU MOTIK.

40. Enepris MarHiTHOTO noysg cTpymy. EHepris 1 rycTuHa eHeprii MarHiTHOTO MOJsl.

41. Marnetuku 1 iX HaMaraiuyBanHs. BekTop HamarHiqyBaHHs.

42. Lupkymsiis BEKTOpa HaMarHiuyBaHHSI.

43. MarsiTHe 1oyie B MarHeTukax. BeKTop Hanpy>KeHOCTi MarHiTHOTO TTOJIS.

44.3aKk0oH TOBHOTO CTPyMy JUIs BEKTOpa HANpYXXEHOCTi. MarHiTHa CHPUHHATIUBICTD 1
MIPOHUKHICTb .

45. MarHiTHI MOMEHTH aTOMiB. ATOM B MarHiTHOMY IOJIi.

46. JliamarHeTHKH, TapaMarHeTHKH, (hepOMarHeTHKH.

47. YMOBH JIsl MarHITHOTO TOJIS HA TPAHUII PO3/LTY IBOX MarHETHKIB.

7. SIkicHi KpuTepii OiHIOBAHHA
Kpurepii oriHroBaHHsI pOOOTH CTYJI€HTa POTATOM CEMECTPY.

3anoBiabno, E, D (60-74). Maru MiHIMyM 3HaHb Ta yMiHb. BigmpairoBatu Ta 3aXUCTHTH BCl
nmabopaTopHi poOOTH Ta IHAMBIIYyaIbHI PO3PaXyHKOBI 3aBAaHHS, MaTH €JI€MEHTApPHI HABUYKH pOOOTH 3
¢bi3nyHUM 00TaTHAHHSAM Ta IPOBEACHHS MPOCTUX EKCIIEPUMEHTIB.

Jobpe, C (75-89). TBepao 3HATH MIHIMyM TEOPETHYHHUX 3HAHb, BMITH KOPHCTYBAaTHCS HUMH
IpU PO3B’s3aHHI (PI3UYHUX 3aBJIaHb, BIPHO 0OPOOIATH pe3ynbTaTH (Pi3MUHUX €KCIIEPUMEHTIB.

Biagminno, A, B (90-100). Martu Bceb6iuHi, CHCTEMaTH30BaHi, MIMOOKI 3HAHHS TEOPETHYHOTO Ta
NPaKTUYHOTO MaTtepialy, BMITH BIPHO 1 TMOBHO PO3KPHMBATU CYTh MpoOiemMH, J100pe OOrpyHTYyBaB
pIlIEHHsS] 3alpONOHOBAHUX 3aBllaHb, BIPHO Ta BCEOIYHO aHaMI3yBaTH pe3yiabTaTH (I3MYHUX
€KCIIEPUMEHTIB

KpuTepii oriHIOBaHHS 3HaHb 1 BMiHb CTyJI€HTa Ha ICMIUTI (€K3aMeHaI[iiHOMY TeCTyBaHHI):

3anoBiabHo, E, D (60-74). [Toka3atn HEOOXiTHUI MIHIMYM TEOPETUYHHUX 3HAHb. 3HATH IUISXU
Ta METOJIM PO3B’sI3aHHS MPAKTHYHOTO 3aBIAAHHS Ta BMITH 3aCTOCOBYBATH iX Ha MPAKTHII.



Jobpe, C (75-89). TBepao 3HATH MIHIMYM TCOpETHYHHX 3HaHb. [ToKa3aTi BMiHHS PO3B’S3yBaTH
MpaKTUYHE 3aBJaHHS Ta OOIPYHTYBATH BCi €TaIM 3alIPOIIOHOBAHOTO PIllICHHS.

Binminno, A, B (90-100). [Toka3atu moBHI 3HaHHS OCHOBHOTO Ta JOJAaTKOBOI'O TCOPETUYHOI'O
Matepiany. be3amoMHIKOBO pO3B’sI3aTH NMPAKTUYHE 3aBIAHHS, TOSCHUTHA Ta OOIPYHTYBAaTH OOpaHHiA
METO/]I PO3B’sI3aHHS.

8. lllkaJja ouinoBanuda: HauionaabHa ta ECTS

OriHKa 3 TUCIHMILTIHHA OriHka 3a HaI[IOHAIBHOIO MIKAJIO0 OnifKa 32 MKATOI0
. EKTC
eK3aMeH 3aJiK
| 96-100 5 (BiQMiHHO) A
90-95 5 (BiIMIHHO) B
75-89 4 (mobpe) 3apaxoBaHO C
66-74 3 (3aJ10BUJILHO) D
| 60-65 3 (3a0BUIBHO) E
\ 35-59 2 . H FX
| 134 HE3aI0BLIBHO) € 3apaxoBaHO =
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