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BCTYII

3HaHHS, OTpUMaHI MiJ 4YaC BUBYCHHS HaBYaJbHOI AuCHUIUIIHU «Dizukay,
CHOPUSIIOTH PO3BUTKY MPO(ECiiHOro MHUCIEHHS 3/100yBadiB BHUILNOI OCBITH. MeTor0
JAHOTO KYypCy € OTpuMaHHs 0a30BUX 3HaHb (DYHIAMEHTAJIBHUX HAayK, B 00Cs3I,
HEOOXITHOMY JIIi OCBOEHHS 3arajbHO-NPOQECIMHUX JUCHUIUIIH TaKuX SK:
«Opranizaniss  pobiT y  HeOpuaaTHOMY  JUIsl  JUXaHHS  CEPEIIOBHIII,
«Tepmonunamika 1 Temtonepenaya», « Teopis po3BUTKY Ta MPUIUHEHHS TOPIHHSY,
«IloxexHa Oe3neka €IEKTPOYCTaHOBOK», «CTIMKICTh OyniBeslb Ta CHOPYA MpHU
MOXEeXK1», «TexHIYHa MeXaHiKa P1IMHU Ta Ta3y» 1 IHIUX NpodeciiHUX JUCIUILTIH.

3n00yBaul mij yac BUBUYCHHS MOBUHHI OTPUMATH 3HAHHS Ta YMIHHS HEOOX1IHI
JUTS TIO/IaTBIIIOTO BUBYCHHS 3aralibHO-TTPO(ECiHHUX TUCITUTLITIH.

3n00yBaul BMINOI OCBITM TOBWHHI BHUBUMTH.: OCHOBHI TOHSTTS Ta 3aKOHHU
KJACMYHOI Ta cy4yacHOi (PI3MKM; MaTreMaTH4yHUWd amapaT (I3UKH; METOJU
pPO3B’sI3yBaHHsS 3a7ad 3 PI3HUX PO3AUIB (PI3UKH; cUCTeMH (I3SUYHUX OJIMHUIIb;
MeToId (I3UYHOTO AOCTIIKEHHS; IPUHIUIT pOOOTH OCHOBHUX (PI3MYHUX MPUTIAIIB;
B3a€MO3B’SI3KM ~ (PI3UKKM 3 IHIIMMH  (QYHJAMEHTAJIbHUMH Ta TEXHIYHUMH
HaBYAIBHUMH JIUCIMILTIHAMH,

HabyTTss TeopeTWYHMX Ta MPaKTUYHUX HABUYOK IIOJO0 3aCTOCYBaHHS
¢b13MYHUX 3aKOHIB JJIs aHATI3y BJIACTUBOCTEH TiJ, CHCTEM Ta PEYOBHH, iX PyXy Ta
3MiH X CTaHy B 3aJIE)KHOCTI BiJ] yMOB Ta B3a€MO/Ii1 3 HABKOJIUIITHIM CEPEIOBUIIEM; 1
3BHMYAfHO MaTH HAaBUYKU 3aCTOCYBAHHSA OTPUMAaHUX 3HAHb.

[Ipu ocBO€HHI HaBUAIBLHOTO MaTepialy nepeadauyeHo BUKOHAHHS CAaMOCTIHHOT
poOOTH CTYIEHTIB, IO € HEBIJ EMHOIO CKJIaJ0BOI0 OCBITHBHOTO IMPOIIECY Y BUIIOMY
HAaBYAJIBHOMY 3aKjajll, B TIpOIEeCi SKOi 3alulaHOBaHI 3aBIaHHS BUKOHYIOTHCS
CTYJIEHTOM TiJ] METOJAMYHUM KEPIBHUIITBOM HAyKOBO-TI€IarOTIYHOTO TpalliBHUKA,
ase 6e3 Horo 6e3nocepeIHbOI yJacTi.

[Ipu BuBYEHHI HaBYaJIbHOI IUCHHMILUIIHU «Di3MKa» CTyJIEHTaMH 3a04YHOi
dopMu HaBuaHHSA TMependavyeHO BUKOHAHHS KOHTPOJIBHOI pOOOTH, IO €
000B's13K0BOI0 (POPMOIO JOIMYCKY JI0 MMiJICYMKOBOTO KOHTPOJIIO HAaBYAIBHOT (30KpeMa
CaMOCTIHHO1) poOOTH CTyJEHTa Ta BimoOpa)kae CTYIIHb 3aCBOEHHS MaTepiany 3a
mporpaMaM# KOHKPETHHX JUCLHILUIIH, SIKICTh OCBITHBOT'O MPOIIECY.

i1 mpoBeaeHHST KOHTPOIBHOT POOOTH: MepeBipKa, OI[iHKA Ta aHaji3 3HAHb
CIyXadiB; pIBEHb 3aCBOEHHS OTPUMAHUX TEOPETHYHHX 3HAHb 1 BMIHHA
CaMOCTIMHOCTI MpoaHali3yBaTH (I3MYHUN MPOIIEC Ta MPOBECTH HOTO MaTEeMaTHUYHUN
PO3PaXyHOK.

KontponsHa pobOoTa € OJHHMM 13 €TarmiB BUBYEHHS HABYAIBHOI JUCIUTLIIIHH
«Dizukay.



1. 3AT'AJIBHI BUMOTHY 3 BUKOHAHHS KOHTPOJILHOI POBOTH

KonTponbHa po0oTa BUKOHYETHCSA 3 METOI0 BUBUYCHHS TCOPETHUHUX MHUTAHD
3arajJbHUX PO3AUIIB (PI3UKH, HAOYTTA PO3YMIHHA (I3UYHUX MPOLECIB 1 OCBOEHHS
METOJMKHU PO3B’SI3aHHS 3a]ay, HEOOXITHUX ISl MPAKTUYHOI pOOOTH MpaliBHUKIB
niaposauie OPC 3 ICHC Ykpainu.

Bukonanus koHTponbHUX poOiT nepeadayveno y I ta Il cemecTpax HaB4aHHS
Ha TEepPIIOMY Kypci 3100yTTs BHUILOI OCBITU OaKaJlaBpChKOro piBHS. BinmoBigHO
KOHTpPOJIbHI poOO0TH mependavyaroTh po3B’si3aHHA 3a]ay MepeAdaueHux TEMATHUKOIO
3MICTOBHX MOAYJIB, IO NepeAdaueHi IporpaMor0 HaBYaJIbHOT AUCIUILTIHH.

3aBaHHs HAa KOHTPOJBHY poOOTYy ckianaethes 13 10 BapiantiB. Bapianm ona
3000y8aua euwy0i 0ceimu GU3HAYAECMLCA BI0NOGIOHO 00 OCMAHHLOI UUppu
HOMepYy HAGYANbHO20 IHOUGIOYANbHO20 naaHy 3000yeaua (wmugpy) abo K
0e3nocepelHbO BUKJIAJAYeM I1HAMBIAYATBHO i 4Yac JICKIIM, MPAKTUYHUX 3aHATh
Ta/a00 KOHCY/bTAIlIN, [0 TEPEAYIOTh BUKOHAHHIO KOHTPOJBHOT pOOOTH.

HaykoBo-nenaroriyunuii mpaiiBHUK MOE 3MIHUTH BaplaHT KOHTPOJBHOT
poOOTH 3 BpaxyBaHHIM crielu(iKu poOOTH CTyACHTA.

Po6ora mnoBuHHa OyTHM BHUKOHAHA pPO30IPJIMBO, TPAMOTHO U OXalHO
opopminena. KourtporpbHa pobGora wmoxke OyTu mnojgaHa y JBOX (opmax:
enekrponHomy (opmar .doc abo .pdf) a6o xx y apykoBanomy (popmar A4) yu
PYKONMCHOMY BUIJISI/I1 Y 30IIMTI 200 Ha nucTax ¢popmary A4,

IIpu odopmieHHI KOHTPOJILHOTI pPOOOTH 3a JOMOMOroKw rpadidHOro
penakropa Word HeoOXiTHO JOTPUMYBATHCh HACTYIHUX BIACTYIIIB: 3J1iBa — 2,5 cM;
cripaBa, 3Bepxy Ta 3HM3Y — 2,0 cM; mpudt 14 Times New Roman 3 oguHapHum
iHTEepBagoM; po3Mipu mpudTy g Gopmyn - 3BuUaiitHUE 14 1T, Maaud 1HIEKC
10 nr.

dopMmynOBaHHS 3alUTaHb W YMOB 3ajad mNucatd 000B’si3koBO. ['padikw,
MaJTIOHKHA, €CKI3M PEKOMEHIOBAHO BHKOHYBaTH 3a JOMOMOTIOI0 CHEI[laTbHUX
KOMIT FOTEPHUX TIporpaM ab0 KOJLOPOBHUMHU OJIBIIMH (pYydKamH) 3a JOTIOMOTOIO
KpPECIIPChKUX 1THCTPYMEHTIB MPU IbOMY HEOOX1THO IOTPUMYBATHCh MacITady.

Bukonana po6ora moBuHHa OyTH CBO€YACHO BiJIMpABJICHA HA IMEPEBIPKY 0
HaBUYaJLHOTO 3aKJIay, a caMe 3a 14 THIB 10 TOYaTKY Ceclii.

[Ipy BUKOHAHHI KOHTPOJBHOI POOOTH B €IEKTPOHHOMY (opmaTi, CTyACHT
miAnucye 1i BKa3aBIIM B Ha3Bl CBOE MPI3BUINE, OBHUH HOMEDP IHIWBITYyaJIbHOTO
HABYAIBHOTO TUIAHY Ta HAa3By MUCHMIUTIHM (Hanpuxiao IBanoB 23-1043 ®dizuka).
Bukonany po6oty 3a 14 nHiB 70 cecii crygeHT moBuHEH mnpukpinutu y Google
Knac y 3aBnanus «KoHTponbHI po60THY.

[Ipu BUKOHAHHI KOHTPOJBHOI POOOTH y APYKOBaHOMY (opMarti, CTYJAEHT 3a
14 nmuiB 10 cecil MOBMHEH HAJMICIATH PO3JAPYKOBAaHY Ta BIAMOBIAHO CKPIIUICHY
OTpUMaE BUKIIAIaY.

PoboTta, BUKOHaHa He 3a CBOIM BapiaHTOM a00 € pe3ylbTaTOM CIHUCYBaHHS 3
MiApyYHUKAa YA I1HIIOTO JpKeperna, J0 3alliky He JOmMyckKaeTbes. Taka pobora
BUKOHY€TbCS TOBTOPHO 3 BpaxyBaHHSIM 3ayBaX€Hb HayKOBO-TIEJAroriuHOTO
MpaliBHUKA.
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KoHTponbHa po6oTa € 000B’A3KOBOIO O BUKOHAHHS 1 € JIONYCKOM CTYJEHTa
0 CKJIaJaHHd IcnuTy (3aiiky). MakcuMmalilbHa KUIBKICTH OalliB 32 BUKOHAHY
KOHTPOJIbHY poOoTy ckianae 50 y I cemectpi ta 60 6aniB — II cemecTpi, mpu iboMmy

OLIIHIOETHCS

JOTPUMAHHS

npaBusl  OPOpPMIICHHS, BIAMOBIIHICTD  OJUHHUIIL

BUMIpIOBaHHS MiKHapoaHii cuctemi BumipiB (CI), moBHOTa, MNpaBUIIBHICTH 1
TOYHICTh PO3PAXYHKIB.

2. OIHIOBAHHS KOHTPOJILHOI POBOTH

IMucsmoBa
KOHTPOJIbH
a podoray
I cemecTpi

IIncbmoBa
KOHTPOJIbH
a podoray
II cemecTpi

Kpurepii ouinioBaHH#A

50-39

60-46

B moBHOMY 00Cs31 PO3KPHTO CYTh TCOPETHYHHX IHTaHb, 3
BKa31BKaMU Ha JITEpaTypHi JpKepena, HaBEJICH1 TMPUKIIATU
MPAKTUYHOTO MPOSIBY a0 peaﬂ13au11 onucaHux ssuil. Bci
pO3paxyHKOBi 3ajadi po3B’si3aHi 3 JIOTPUMaHHSM OJTHIET
CUCTEMHU OJMHUIIb BHUMIPIOBaHb, JIOTIYHUN 1 MOETaNHUN
nmpoiiec po3B’si3aHHs 13 MoscHeHHsAMH. CamMa KOHTpPOJIbHA
poOoTa BUKOHAHA OXaWHO Bil PYKHM YU Y TEKCTOBOMY
penakropi Word i3 crerianbHuMu BCTaBKaMu (HOpMYJT Ta
rpadiuHUX MaNIOHKIB MpaBUJIBHO BimdopmaroBaHa Ta 0e3
3MIIIEHb.

39-30

45-30

PO3KpHTO CyTh TCOPETHYHHX IHTAaHb, MOXIHBI HECYTTEBI
MOXMOKM 1Y IOCHIAHHI Ha JiTepaTypHi jukepena. Bei
PO3paxyHKOBi 3aiadi po3B’si3aHi 3 JOTPUMAHHIM OJHIE]
CUCTEeMH OJWHWIb BHUMIPIOBaHb, MOJIMBI HE3HAYHI
nomuikd. CamMa KOHTpOJbHA POOOTa BUKOHAHA OXaWHO Bif
PYKH 4Yd y TeKcToBOMY pemakropi Word i3 crerialtbHUMK
BcTaBkamMu GopMmysl Ta TpaidyHUX MATIOHKIB IMPaBHIHHO
BiipopMaroBana Ta 6€3 3MIITIEHb.

29-20

29-25

[Tpu BiAMmoBiAl HA TECOPETUYHI MUTAHHS HE B IOBHOMY 00Cs31
PO3KPHUTHI 3MICT, MOXJIMBI HECYTTEBI MOXHOKH. YacTKOBO
pPO3B’si3aHI PO3pPaxyHKOB1 3aJadi 3 JOTPUMAHHAM OHIET
CUCTeMH OJIMHUIIL BUMIiproBaHb. Ilpu  odopmiieHH]
KOHTPOJIbHOT pOOOTH JOIYIIEHI He3HAYH1 HEJIOTIKH.

19-10

24-15

B moBHOMY 00Cs131 pO3KPUTO CYTh TEOPETHYHUX MMUTAHb, 3
BKa3iBKaMU Ha JITEpaTypHI JKEpela, HaBeJEeHI MPUKIATU
NPAKTUYHOTO MPOSBY abo peasnizallii OMUCAHUX SIBUII, ajie
HE BHKOHAHa pO3paxyHKoOBa dyacTMHa. AOO HE BHUKOHaHa
TCOPETHYHA YaCTHHA, alle PO3PaxyHKOBI 3a1a4i po3B’si3aHi 3
AOTPUMAHHAM OJTHI€T CHUCTEMHU OJUHUIIb BI/IMlpIOBaHB
JOTIYHWM 1  TOeTamHWUW  Tporec  poO3B’s3aHHS 13
nosicieHHsiMu.  [Ipu  odopmileHHI KOHTpOJIbHA poOoTa
BHKOHaHa 0e3 3ayBaKCHb.

Hwuxuae 10
OaniB

Hwxuae 15
OamiB

KonTponsna po0OoTa BHKOHAHAa HEMPABIJIBHO a00 HE 3a
BapiaHTOM 1 MOBEPTAETHCS CTY/ICHTY HA JIOONPAIFOBAHHSI.




3. BUBIP BAPIAHTY KOHTPOJILHOI POBOTH

Taonuysa ona eubopy nomepie 3aedans (01a I cemecmpy)

OcTtanHsa uu¢pa iHAMBITYaJIbHOr0 HABYAJIbHOIO IUIAHY

1 2 3 4 5 6 7 8 9 0
1,33 12,34 |3,35 [4,36 |5/37 (6,38 |7,39 |8,40 |9 41 |10,42
1 135|246 |135 (246 |135 246 |135 |246 |135 |246
£ 2 11,43 | 12,44 | 13,45 | 14,46 | 15,47 | 16,48 | 17,49 | 18,50 | 19,51 | 20,52
s 1351246 |135 (246 |135 246 |135 |246 |135 |246
= 21,53 | 22,54 | 23,55 | 24,56 | 25,57 | 26,57 | 27,58 | 28,59 | 29,60 | 30,61
E 3 1351246 |135 (246 |135 246 |135 |246 |135 |246
= A 31,62 1,41 (242 |343 |444 |545 |646 |7,47 8,48 |949
= 135246 [135 (246 |135 246 [135 |246 |135 [246
E{ 5 10,50 | 11,51 | 12,52 | 13,53 | 14,54 | 15,55 | 16,56 | 17,57 | 18,58 | 19,60
= 135246 [135 (246 |135 246 [135 |246 |135 [246
= 6 20,61 | 21,62 | 22,33 | 23,34 | 24,35| 25,36 | 26,37 | 27,38 | 28,39 | 29,40
= 135246 [135 (246 [135 246 [135 |246 |135 |246
= 7 30,50 | 31,51 (32,52 | 154 |255 |35 |[457 |558 [659 |7,60
= 135246 [135 (246 |135 246 [135 |246 |135 |246
= 8 8,61 |9,62 |[10,33 |11,34 |12,35]| 13,36 | 14,37 | 15,38 | 16,39 | 17,40
= 135246 [135 (246 |[135 246 [135 |246 |135 |246
=:) 9 18,41 | 19,42 | 20,43 | 21,44 | 22,43 | 23,44 | 24,46 | 25,47 | 26,48 | 27,49
5 135|246 |135 (246 |135 246 [135 |246 |135 |246
) 0 28,50 | 29,51 | 30,52 | 31,54 | 32,55 33,56 | 34,57 | 35,58 | 36,59 | 37,60
= 135 246 |135 (246 |135 (246 [135 |246 |135 |246




KOHTPOJIBHA POBOTA Nel (I cemectp)

KonTtponbsHa pobota Nel BUKOHYETBhCS 3a pe3yibTaTaMU HACTAHOBHUX 3aHSITh
1 HajcuiaeTbea 3a 14 AHIB 10 MpOBENEHHs cecli 3a pe3ynbTaTamu | cemectpy.
[lepmma koHTpoIBHA pOOOTA CKIIAIA€ThCS 3 BIAMOBIAEH HA 2 TEOPETUYHI MTUTAHHS Ta
PO3B’sI3Ky 3 pO3paxXyHKOBHUX 3ajlady. YMOBa 3ajiau JiJIsi BCIX CTYJEHTIB OJHAKOBa,
3MIHIOIOTBCSI JIMILI€ BHUXIIHI JdaHl, IO OOUPAIOThCS 3 TaOJIMYKA 3a HOMEPOM
OCTaHHBOI IU(PHU 1HAMBIAYATLHOTO HABYAJIBHOTO IUIaHy (Haii BapiaHt). Ilpukman
PO3B’SI3KY 3aj1a4 MOJIaH1 HIXKYE METOIUYKH.

TeopeTH4Hi NUTAHHA

1. Kinemartuka noctynanbHOro pyxy. MarepianbHa Touka. Cucrema BIUIIKY.

2. AOcomtoTHO TBepAe Tino. Onepailii 3 BEKTOPaMHU.

3. PiBusuus pyxy. Tpaekropis. [Hosxuna nuisxy. Ilepemimienss.
[IBUAKICTH CEpPEeIHS 1 MUTTEBA.

4. TlpuckopeHHsl cepelHe 1 MUTTEBE. TaHTeHIllalbHE, HOpPMaJbHE 1 MOBHE
TPUCKOPEHHSL.

5. Kinemaruka obepranbHoro pyxy. Kyt nosopoty. KyroBa mBuAKICTS.

6. Ilepion iyacroTta oOepranus. KyToBe npuckopeHHs.

7. 3B’SI30K KYTOBHUX 1 JIHINHUX BEJTUYHH.

8. Jlunamika mocrymnansHOro pyxy. llepmuii 3akon HptoTona. IHepiianbHi
cucteMH BIUTIKY. Maca i1 cuna. [{pyruii 3akon HeroToHa.

9. Ilpunnun He3anexHoCTi A1l cui. Tperiit 3akoH HeroToHa.

10. Imnynbe. 3akoH 30epekeHHs iIMIyJbey. LleHTp Mac MeXaHI9HOT CUCTEMHU.

11. Jlunamika obGepranmbHOro pyxy. MomeHT iHepiii. Teopema IllTeitnepa.
MowmeHnT cunmu.

12. OcHOBHE piBHSHHS TUHAMIKH 00€pTaJIbHOTO PYXY.

13. MoMeHT iMIybCy. 3akoH 30€pexeHHS MOMEHTY IMIylbcy. MoMmeHT
IMITYJIbCY TBEPAOTO TiNa.

14. KinetnyHa eHeprisi 00epTaibHOTO pyXy. Y MOBU CTaTMYHOI PIBHOBArH.

15. KineTn4Ha eHepris nocTynaibHOro pyxy. Pobora cunmu. [ToTyXHICTb.

16. Cuna tepts. KoedimieHT TepTs.

17. Tlonsattsa cunoBoro noisi. KoHcepBaTHUBHI Ta TUCUTIATUBHI CUJTH.

18. ITotenmianbae moje cui. IloreHmianpHa eHepris. IloBHa MexaHidHA
eHepris. 3aKoH 30epeKeHHS MEXaHIYHOT eHepTii.

19. I'paBiTartiiine moJyie. 3aKOH BCECBITHBOTO TsDKiIHHs. Cuuta TSOKIHHS 1 Bara
tina. [loTeHIianpHa €HEepris B rpaBiTaIliiHOMY IO,

20. JTepopmarii Tima. Turmm nedopmartiii.

21. Cuna npyxHoi nedopmarrii. Mexaniune HanpyskeHHs. 3akoH ['yka.

22. Xopctkicte  mpyxHOro Tina. [loTeHmianpHa  eHepris  MOPYKHO
nehopMOBaHOTO TiJa.



23. 3akoHu 30epexeHHss mpu ynapax. llenTpanbHuit ynap aOCoOIOTHO
MPY>KHUX T1IL.

24. 3axkonu 30epexeHHs Tpu ynapax. llenTpanbHuit ynmap aGcomar0THO
HEMpPY>KHUX TIIL

25. BuibH1 KonuBaHHS. ['apMOHIYHI KoJiMBaHHS. PIBHSHHS TapMOHIYHHMX
KOJIBaHb.

26. AMIutiTya, IMKJIi9YHA 4acToTa, (pa3a, mouatkoBa (aza, mepiojl, yacToTa.
I'padix rapMOHIYHUX KOJTMBAHb.

27. 1IBUAKICT 1 HPUCKOPEHHS MaTepiajibHOi TOYKM MNPU TapMOHIYHUX
KOJINBAHHSX.

28. I'padiku KOOpAMHATH, IIBUKOCTI Ta mpuckopeHHs. [loBepratoua cunia.

29. Jludepeniianbie  pIiBHSIHHS  TapMOHIYHUX  KojuMBaHb. llpukianu
TapMOHIYHUX KOJIMBaHb: TPYKUHHUH, MaTeMaTHUYHUN Ta (I3MYHUNA MasTHUKH.
[lepiogu KoIMBaHb MASITHUKIB.

30. 3aryxaroui  konuBaHHA. JludepeHuianbHe PpIBHSAHHS — 3aTyXalOyux
KOJIMBaHb Ta oro po3B’a30k. KoedilieHT 3aTyxaHHs.

31. I'padik xonuBaHb. JlekpeMeHT Ta JorapuMidHUN AEKPEMEHT 3aTyXaHHS.

32. Bumymieni konuBaHHs. JludepeHijianbHe piBHIHHS KOJIUMBaHb. AMILIITY 1A
BUMYIIIEHUX KOJIMBaHb, ii 3aJICKHICTh BiJl 4acTOTH (Tpadik).

33. AMIuTiTYy1a BUMYIIEHUX KOJIMBaHb, ii 3aJIEKHICTh BiJ 4acToTH (Tpadik).
SIBunie pe3oHaHcy.

34. I'iapocratuka. Tuck. 3akon Ilackans.

35. IN'iapocratnuHmii THCK. 3aKOH ApximMena.

36. IneanwpHa piguna. JIiHii Toky. TpyOKka TOKY.

37. CramionapHa Tedisi. PIBHSIHHS HENepepBHOCTI.

38. CrarmionapHa Tedis ineanbHoOi piqunu. PiBHsHHS BepHyri.

39. ®opmyna Toppiveni.

40. B’s3kicth pigunu. Cuiia BHYTPIIHBOTO TEPTS.

41. Jlaminapna i TypOysieHTHa Teuis. Yucmo PeliHonbaca.

42. ®opmyna Crokca. ®opmyna [lyaszeiins.

43. [lapameTpu cTany TepMmoauHamidyHO1 cuctemMu. OOOpPOTHI 1 HEOOOPOTHI
IIPOLIECH.

44. [3omporiecu Ta iX rpadiku.

45. KinpkicTs pedoBuHU. Mok, 3akoH ABoraapo. Ctaa ABorajpo.

46. 3akoHn /lanmproHa. MonspHa Maca i MoJsipHuid 00’ em. HopManbHi yMOBH.

47. Mopens ineansHoro raszy. PiBusauas Knamnelipona.

48. PiBasHHS cTany imeanbHOTO Ta3y (MenneneeBa-Knaneiipona).

49. Konnientpariss monekyn raszy. Crama bombrmana. 3B’S30K THCKY 1
KOHIICHTPAIii MOJICKYII.

50. OcHOBHE PiBHSHHS MOJICKYJISPHO-KIHETHYHOI TEOPIi.



51. Cepennbo-kBagpartuyHa MBHIAKICTh. CepenHs KIHETUYHA  EHeprisd
MOCTYNAJIBHOTO PYXY MOJIEKYJIH.

52. Po3nonin MoneKys ra3y nmo mBUAKOCTAX (po3noAin Makcsea).

53. Haiibuibll IMOBIpHA, CepelHs Ta CEpeaHbO-KBAaApaTHYHA IIBUAKOCTI.
CepenHs KIHETUYHA €HEpris NOCTYNAJIbHOTO PYXY MOJIEKYIIH.

54. Po3noail MOJIEKYJl 171€ajJbHOTO ra3y IO BHUCOTI B MOJI CHJ TSXKIHHS.
bapomerpuuna popmymna.

55. Po3noain yacTok 1o MoTeHI1adbHUM eHeprisiM (po3noai bonbsimana).

56. TermoBuii pyx moJiekyn razy. CepeliHs JOBKHHA BUIBHOIO MPOOITY.

57. SlBuma nepeHocy B raszi. TeruonpoBigHicTs. 3akoH ®Dyp’e. Koediiient
TETJIOMPOBIAHOCTI.

58. SBuma nepenocy B razax. Judysia. 3akon dika. KoediieHT nudysii.

59. Buytpimne Teptd. 3akoH HetoToHa. B’s3KicTb.

60. Peanbui rasu. PiBusuas Ban-nep-Baanbsca. [3orepmu Ban-nep-Baanbca.
Kputnuna remneparypa.

61. Pigunu. [loBepxHeBa eHepris 1 MIOBEpXHEBUIA HATAT.

62. 3mouyBanns. Kpaitouii kyr. Kanuisipui sBumia.

Po3paxynkoBa yacTuHa

3agaua 1.

[ToxexHuit aBTOMOOUIH CIIAYHOYM A0 MICHA TOXEXI IpoixaB S; KM 3i
IIBUIKICTIO V1 M/C, IOTIM Sy KM — 3a t To/I. 3 SIKOIO0 CepeIHBOIO IIIBUJIKICTIO PyXaBCs
HOXKEKHUH aBTOMOOLTh Ha BChOMY HUIsIXy? (BHXIiZHI JaHi BIAMOBIAHO 0 BapiaHTy
OepyThes 3 TAOTMYKH ).

BapianT S [km] vq[m/c] S, [km] t, [rox]
1 60 20 45 0,5
2 10 40 30 0,45
3 40 50 10 1
4 20 25 15 0,25
5 30 40 20 0,5
6 50 30 30 0,4
7 50 35 25 0,5
8 30 25 40 0,2
9 20 15 10 0,1
0 40 35 15 0,5
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3ajgaua 2.

3 pATYBaJIbHOTO YOBHA MAacOI0 Mj KT, 10 PYXa€TbCsl 31 MIBUIKICTIO Vi, M/C,
cTpubae pATIBHUK Macol0 My KI' B TOPU30HTAIBHOMY HaIpsIMi 31 IIBHUJIKICTIO Vo M/C.
Skoro Oyzne WIBUAKICTH YOBHA MICHS CTpUOKa pATIBHHMKA, SKIIO BiH cTpubae B
CTOpOHY, MPOTWICKHY pPyXxoBi 4oBHA? (BHXiIHI JaHi BIJIOBITHO O BapiaHTy
OepyThes 3 TAOIUYKY).

BapianT my [kr] m,[m/c] V.. [M/c] v, [M/c]
1 400 100 1 8
2 800 90 2 9
3 700 80 3 10
4 900 90 3 11
5 600 100 2 7
6 600 80 2 6
7 800 95 3 9
8 700 85 2 10
9 500 90 2 9
0 400 85 4 8

3agavya 3

Busnaure: 1) ryctuny p mnoBiTps B OanoHi; 2) KOHIEHTpalilo N Horo
MOJICKYJ, 3) CEepelHI0 JTOBXHUHY BiUIbHOrO mpodiry (l) Mosekyin, SKIO CyauHa
BigKkayaHo g0 THCKy P Ila. JliameTp MojeKkyna HOBITps npuiiMiTeh d HM, MoOJIsIpHa
maca — M kr/moinb. Temmneparypa nositpss T K. Crana Boasimana — k = 1,38- 102
JIx/K. YHiBepcanpHa razosa ctana — R = 8,31 JIx/(K-Momb).

Bapiant p [Ma] d [am] T [K] M [kr/moun)
1 0,2 0,29 330 27 -1073
2 0,25 0,25 310 31-1073
3 0,12 0,23 280 29-1073
4 0,15 0,27 320 281073
5 0,17 0,29 290 30-1073
6 0,2 0,25 330 29-1073
7 0,22 0,23 310 28-1073
8 0,19 0,27 280 27 -1073
9 0,2 0,26 320 261073
0 0,14 0,29 290 31-1073

3agaua 4.

Ha sxy BHCOTY MOXHa MiZHATH pinuHy (TYCTHHOIO ;) 3 KOJOAS3S 3a
JIOTIOMOTOIO0 TIOPIIHSA, SKHH MIUIBHO TMPUJSTAE 0 BHYTPINIHIX CTIHOK JOBTOi
muniHapuaHOi TpyOku? Ha siky Bucoty mimHiMeThest pinuHa? (Pari= 760 MM pT. CT.)
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Bapianr p, kr/m3

1 1200

820

920

700

800

1300

920

700

800

OO |N OB~ |WIN

1000

3apaua S.
[ToxexHuit aBTOMOOUTH MAaCO0 M KI' PyXa€Thes Mif TOPY 3 YXUJIOM O 13a

gac t xB po3susac mBuakicts V kM / rox. Koediuient tepra f. Busnaure cepennio
noTyxHIcTh (N) moKeXHOT0 aBTOMOO1IIS.

BapianT m [kr] a’ t [xB] V [m/c] f
1 9500 30 2 14 0,03
2 9000 45 1 16 0,02
3 10000 60 3 15 0,01
4 9500 30 1 18 0,02
5 10500 45 2 20 0,03
6 9000 60 3 22 0,01
7 10000 45 1 18 0,01
8 9500 30 3 14 0,02
9 10500 60 2 16 0,03
0 10000 45 1 20 0,02

3agauya 6.

CripanbHa pyKHHA Ma€ KOPCTKICTh K = 25% . BuzHauuTu, Macy KyJibKd M, siKy

HEOOX1JTHO TIIBICUTH A0 MPYKUHM, 100 3a t =1 x6 3A1HCHIOBATIOCH 25 KOJIUBaHb.

BapiaHT Kk [H/M] N [KOJIMBaHb] t [XB]
1 36 30 2
2 42 45 2
3 50 60 3
4 25 30 1
S 48 45 2
6 54 60 3
/ 46 45 1
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9 50 60 2
0 32 45 1
Ipukiaaau po3B’A3yBaHHS 3a1a4
Ipuxnan 1.

Pamysanvnuii wogen cnioyrouu 0o ocmposa nponaue 30 km 3i weuokicmio 15 m/c,
nomim 40 km — 3a 1 200. 3 K010 cepedHbOI0 WBUOKICMIO PYXABCS YOB8EH HA 8CLOMY
wnsaxy?

Jlano: CI: Po3B’sa3aHHs

S; =30 km S;=3-10*wm 3a yMOBOIWO 3ajgaul  pyx YOBHA €

v; = 15 m/c v; = 15 mlc HEPIBHOMIPHHUM, OCKUIBKA aBTOMOOLIb 3MIHUB

S, =40 km S,=4-10%wm CBOIO MBHAKICTh. [lo3Haummo mpoiIeHMit

to=1rox t,=3,6-10%3¢ NUBSIX, MBUAKICTE 1 Yac pyxXy Ha Mepiii
TUISHI S, vy, 1 1, HA APYTid - BIAMOBIIHO Sy,

Ucep - ? Uy, 1 B, 3rigHO 3 IMMHM IIO3HAYCHHIMH
HaIUIIIEeMO YMOBY 3aJ1aui.

Ve =T T T4y

AHani3yro4u yMOBY 3ajadi 1 popMysy cepeaHboi MBUAKOCTI, 6a4uMO, 10 HaM
Hesigome t;. Moro 3HaxoauMo Mo BIZIOMHUM Si 1 U1:
S; 3-10*
tl = — =
12 15

1 3p0OMMO MiACTAaHOBKY B (OPMYJTY CEPEIHBOT IIBUIKOCTI

Sy +S, _ 3-10"+4-10* _ 7-10

Veay = = = =12,5[m/c
Ptttz 36-10°+2-10° 5,6-10° /el

BianoBiae: moxexHuii aBTOMOOUIb pyXaBcs 13 cepeaHbOI0 MBHAKICTIO 12,5 M/c.

IMpuxnan 2.

3 psaTyBanbHOTO YoBHA Macoro 500 kr, o pyxaetbes 31 mBUAKICTIO 1 M/c, cTpubae
pATIBHUK Macor 80 Kr B TOPH3OHTAIBHOMY HAmpsMi 31 MBHIKICTIO 7 M/c. SKor0
Oy/Je MBHUAKICT, YOBHA MICTs CTpUOKa PATIBHUKA, SKIIO BiH CTprOae B CTOPOHY,
MPOTUJICKHY PYyXOBi YOBHA?
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JlaHo: Po3B’s3aHHs

mi i 5538()1(? 3aKoH 30epeKeHHs iMHYJ'IIiy:) N .

Ve = 1 Mlc (Mg + M) Vsar = MyV1 + M0,

v2 = 7 mic Cnpoextyemo piBHsiHHA (1) Ha Bich OX

01 -7 (My + My)Vaqr = Myvy — MyV,
3Biacu: myv; = (Mg + my) vy, + myv,

_ (my + M) Vs + Myv,

v =
mq
Obuucnenns:
M M
Kl"? + Kl"?
[v,] = — = M/c,

580-1+80-7 _ 1140
500 " 500

v, = = 2,88 [M/c].

BianoBiae: mBHAKICTH YOBHA MMIC/Is CTPHOKA PATIBHUK, CKiIagatume 2,88 mlc.

Ipuxnan 3.

Busznaure: 1) mibHICTD p TTOBITPs B OaJIOHI; 2) KOHIIEHTpAIit0 N oro Mojeky; 3)
CepeHIO OBKHMHY BUIBHOTO MpoOiry (l) Moyiekys, SAKIIO0 CyadHa BiIKadaHO 0
tucky 0,13 Ila. [diametp momekyn moBiTps mnpuiimite 0,27 HMm. Temmepartypa
nositpst 300 K. Crana Bonsimana — k = 1,38-10% /K. YHiBepcanbHa razosa
crana — R = 8,31 Jx/(K-momb).

Jano: Po3B’s13aHHs
p=0,13Tla
d=0,27um=2,7-10"%m p="C pV = ZRT,
T=300K v M

M =29 .10 3kr/ Mosb pM
k=1,38102 Jlx/K P = rr

1) p-? _ D __ 1
2) n-? = ()= V2md2n
3 (1) -2

pM  0,13-29-107°
"~ RT  831-300

p = 1,51 - 107° [kr/m°]
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D 0,13
kT 1,38-10-23-300

n = 3,14 - 109 [M~3]

1

(I) = =
V2md®n  \7-3,14-(2,7-10-10)2-3,14- 10"

= 0,1 [M]

Bionosion: 1) p=1,51-10"°kr/m3; 2)n=3,14- 10" m~3; 3) () = 0,1 m.

Hpukaan 4.

Ha siky BHCOTY MOXXHA MIZHSATH BOAY 3 KOJIOAS3 3a JOIOMOTOIO MOPILIHS, SIKAN
IIUIBHO MPWISTa€ 10 BHYTPILIHIX CTIHOK JOBroi muiaiHApuyHOI TpyOku? Ha siky
BUCOTY HigHIMEThCs Kumuisiya Boaa? (Pam= 760 MM pT. CT.)

Jlano: CI: Po3B’sa3aHHs
Parv = 760 MM pT. CT. Parv = 760 - 133,3 Tla ITix MOPIITHEM BAKyyM
p. = 1000 Kr/m> =10°Tla 3aMIOBHIOETHCS PIAUHOIO, TOKU TUCK
g=9.81 M/c? CTOBIIAa BOJAW HE BPIBHOBAXUTH
- aTMoC(epHUil TUCK:
Parm = Ps * ghB'
3Bincu  h, = Pam
Prg
h, = 10° 10,2
=105 95 - 102 MMl

Bionogiov: hy, = 10,2 M.
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Hpuxian 5.

[Toizx macoro M = 600 ToHH pyxaeThes mia ropy 3 yxuiaom o = 30° 13avyact =1 xB
posBuBae mBUAKiCT, V = 18 kM / rox. Koediuient tepra f = 0,01. Busnaure
cepeaHio nNoTyxHIcTh (N) J0KOMOTHBA.

Jlano: CI: Po3B’s3aHHs
m=600Tous | m=6-10° kr
o = 30°

t=1xs. t=60c
v =18 km/rox v=5wm/C
f=0,01

(P)-?

1. 3anucyemo ocHOBHY (pOopMyJTy 3HAXO/KEHHS 3HAUCHHS MTOTY>KHOCTI

(P) = Epgp - (V) 1)

[TpuiiMaeMo pyx 3a piBHOMIpHU# (V) = v

2. Po3nucyemo 3Ha4eHHS BCIX CHJI, IO JIIOTHh Ha IOi37 Ta BIAMOBIIHO 3HAXOIUMO
CHITY TSITH.

BignoBigHo 2-ro 3akoHy HproToHa Ha TOTAT MIIOTH CyMa CHJI, IO JIOPIBHIOE
n00yTKy MacH Ha npuckopenus (), F = ma)

FI‘HF_FI'epTH-i_N:m.a (2)
Ockinbku cuiia peakifii onopu N HampapiieHa i KyTOM, TO
N=m-g-sina

Cuna TepTsa BU3HAYAETHCS K TOOYTOK Koe(dilieHTa TepTs TOMHOXKXEHOTO Ha CHITY
peaxii omopu N

FI‘epTﬂ =f N=f-m-g-cosa
[IprCKOpEHHs 3HAXOJUThCA 32 (POPMYIIOFO
a=

14
t

[TincraBnsiemo oTpuMaHi 3HaueHHs y (2) 1 BU3HAYAEMO CHILY TATH
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v
El‘ﬂr_f'm'g'COSCZ-I-m'g-sina=m-?

v
Emr=m-?+m-g-sina—f-m-g-cosa

5
E, =6-10° -%+6- 10°-9,81-sin30°—0,01-6-10°-9,81-cos30°
E.,. =5-10*4+294,3-10* — 5,1-10* = 2,942 - 10° [H]
(P) = E .- (v) = 2,942-10° -5 = 14,7 - 10° [Bt/c]

Bionosiow: IToTyxkHicTh notTara ckaazae 14,7 - 10° [Br/c]

Ipukaan 6.
CripanbHa NpyXuHa Ma€ KOPCTKICTh K = 25% . BuzHauutu, Macy KyJabKd m, Ky

HEOOXI1JTHO MIJBICUTH JI0 MPYKUHU, 1100 3a t =1 x6¢ 3A1HCHIOBATIOCH 25 KOJIMBAHb.

HaHo: Po3p’s3annd: dopmyna nepiony KOJIMBaHb HPYXKHUHHOIO
k=25 H/m; MasiTHUKa

N =25 k

m-? 3a BU3HAYCHHSIM: T= % @)

[TpupiBHioroun npari yactuHu (1) Ta (2), Mmaemo

t_ 5 m
N k
' _kt?
3BIIKHU _W'
2
m:%z&%m.
4.3,14°-25

BinmoBings: Maca Kynbku ckiaagae 3,65 Kr.
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KOHTPOJIBHA POBOTA No2 (IT cemectp)

KoHnTtponbsHa pobota No2 BUKOHYETBCS 3a pe3yibTaTaMU HACTAHOBHUX 3aHITh
1 HajcwnaeThesl 3a 14 nHIB 10 mpoBeAeHHs cecii 3a pesynbratamu Il cemectpy.
Jpyra KOHTpoJibHa po0OTa CKIIAA€ThCS 3 BIAMOBIEH HA 2 TEOPETUYHI NUTAHHS Ta
pPO3B’sI3Ky 3 pO3paxyHKOBHUX 3ajad. YMOBa 3ajiau JJIsl BCIX CTYJACHTIB OJHAKOBa,
3MIHIOIOTBCSI JIMILI€ BHUXIIHI JdaHl, IO OOUPAIOThCS 3 TaOJIMYKA 3a HOMEPOM
OCTaHHBOI IU(PHU 1HAMBIAYATLHOTO HABYAJIBHOTO IUIaHy (Haii BapiaHt). Ilpukman
PO3B’SI3Ky 3a7a4 MOJaHUI HUXKYE.

Taoauus s BuOopy Homepis 3aBaanb (s 11 cemectpy)

OcranHs uu@pa iHAUBIAYAJbHOI0 HABYAJIBHOI0 IVIAHY
1 2 3 4 5 6 7 8 9 0

-

1,39 | 2,40 | 3,41 | 4,42 | 5,43 | 6,44 | 7,45 | 8,46 | 9,47 | 10,48
135| 246 | 1,35 | 246 | 135 | 246 | 135 | 24,6 | 135 | 24,6

11,49 | 12,50 | 13,51 | 14,52 | 15,53 | 16,54 | 17,55 | 18,56 | 19,57 | 20,58
135] 246 | 135 | 246 [ 135|246 | 135 | 246 | 135 ]| 24,6

21,59 | 22,60 | 23,61 | 24,62 | 25,63 | 26,64 | 27,65 | 28,66 | 29,67 | 30,68
135] 246 | 135 | 246 [ 135|246 | 135 | 246 | 135 ]| 24,6

31,69 | 32,70 | 33,71 | 34,72 | 35,73 | 36,74 | 37,75 | 38,76 | 39,77 | 40,78
135] 246 | 1,35 | 246 [ 135|246 | 135 | 246 | 135 | 24,6

10,39 | 11,40 | 12,41 | 13,42 | 14,43 | 15,44 | 16,45 | 17,46 | 18,47 | 19,48
135| 246 | 135 | 246 | 135|246 | 135 | 246 | 135 | 246

20,49 | 21,50 | 22,51 | 23,52 | 24,53 | 25,54 | 26,55 | 27,56 | 28,57 | 29,58
135] 246 | 135 | 246 | 135|246 | 135 | 246 | 135 | 246

30,59 | 31,60 | 32,61 | 33,62 | 34,63 | 35,64 | 36,65 | 37,66 | 38,67 | 20,68
135] 246 | 135 | 246 | 135|246 | 135 | 246 | 135 | 246

21,69 | 22,70 | 23,71 | 24,72 | 25,73 | 26,74 | 27,75 | 28,76 | 29,38 | 30,39
135] 246 | 135 | 246 | 135|246 | 135 | 246 | 135 ]| 246

31,40 | 32,41 | 33,42 | 34,43 | 35,44 | 36,45 | 37,46 | 38,47 | 1,48 | 2,49
135] 246 | 135 | 246 | 135|246 | 135 | 246 | 135 | 246

Ilepenocranns uudpa iHAMBIIYAJIbHOTO
clo || N |||~ w|N

350 | 451 | 552 6,54 | 7,55 | 856 | 957 | 10,58 | 11,59 | 12,60
135] 246 | 135 | 246 | 135|246 | 135 | 246 | 135 ]| 246

1.
2.

TeopeTnuHi NnUTAHHSA

Enextpuuni 3apsau. 3akoH 30epexeHHs 3apsany. 3akon Kymona.
Hampysxenictb enextpuunoro moisi. Cunosi niHii mosss. OmHOpinHE mode.

ITone ToukoBOTO 3apsny

3.

No gk

[TpuHIIMT Cynepno3ullii eNeKTPOCTATHYHHUX TOJTIB.
[ToTik BexTOpa HampykeHocTi. Teopema ["ayca .
Po6ota cuim enekTpoCcTaTHIHOTO OIS,
[ToTenmian. 3B’30K HAMPYKEHOCTI 1 MOTEHITIATY.
[IpoBigHUKY Ta JIETEKTPUKHU.
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8. EnexTtpuuHe mose B JIENEKTPUKAX.

9. Enexkrpuuynuii  aunonb. JunoapHuii  MomeHT. Ilonsipu3oBaHICTb.
JlienekTpuyHa CIPUIUHATIMBICTG. JlieneKTpruyHa IPOHUKHICTb.

10. Bekrtop enekrpuyHOro 3MmiteHHs. JIiHii eJIeKTpPUYHOTO 3MIIIEHHS.

11. Teopema I'ayca nnst Ji€NEKTPUKIB.

12. TIpoBiTHUKH B €JIEKTPUYHOMY IOJI.

13. EnextpuyHa eMHICTb. €MHICTb KYIII.

14. Konnencaropu. [lnockuit konaencarop. barapei konnencartopis. Enepris
€JIEKTPUIHOTO TIOJISI.

15. Enextpuunuii crpym. Cuna crpymy. I'ycTuHa cTpyMmy.

16. Ixxepena ctpymy. Enekrpopymriiina cuna. Enekrpudna Hanpyra.

17. EnexTpu4Huii omip Ta eJeKTPONPOBIAHICTb.

18. 3axon OMa [1J11 HEOJJTHOPIAHOT Ta JIJIsi OAHOPITHOT JUISHKHU KOJIa.

19. 3akon Oma jy1s1 moBHOTO KoJia. 3akoH OMa B audepeHiianbHii Gopmi.

20. 3aneXHICTh EJNEeKTPUYHOTO OIOpY BIJ PO3MIPIB Ta TeMIEpaTypH
IPOBITHUKA.

21. 3akon JIxoyns-Jlenna y 3BuvaiiHii ta qudepeniianbHii Gopmi.

22. MaruitHe nosJe.

23. MarHiTHU# MOMEHT KOHTYpY 31 cTpyMoM. [lpaBuio mpaBoro raBuHTAa.
BexTop marniTHo1 iHaykiii. CuiioBi JiHii MaraitTHoro nosig. HampyskeHicTs moss.

24. 3axon bio-CaBapa-Jlamnaca. [Tone conenoina.

25. 3akon Awmmepa. [IpaBuito iBoi pyKHu.

26. Cwuia Jlopenna. Pyx 3apsiKeHUX 4aCTOK y MarHiTHOMY TIOJII.

27. MaruitHu#l TOTIK.

28. Teopema ["ayca jyist MarHiTHOTO TOJIS.

29. Pobora nepemiiieHHs MPOBITHUKA 31 CTPYMOM Y MarHiTHOMY TIOJTi.

30. EnexrpomaruiTHa iHaykKiis. 3akoHn Dapases.

31. TIlpasuio Jlenma. OGepTaHHs 3aMKHEHOTO KOHTYPY B MarHiTHOMY TOJII.

32. IHAYKTHUBHICTH KOHTYpY. SIBHIIE CaMOIHAYKIIII.

33. IaaykTuBHICTB coneHoina. EHepris MarHiTHOTO moJIs.

34. MarsiTHe 1oJjie B peYOBUHI.

35. MarxiTHi MOMEHTH €JIeKTPOHIB Ta aTOMIB.

36. HamaruiueHictpb pedyoBMHHM. Mar"iTHa CHPUHHSTIMBICT, Ta MAar”iTHa
MIPOHUKHICTh PEUOBUHH.

37. Tunm marHeTukiB. MariTHi BIaCTUBOCTI MarHEeTHKIB.

38. ®depomarneruxu. Touka Kropi.

39. 3miHHMIA cTpyM. [HAYKTUBHMIA Ta €MHICHUN onopu. PeakTuBHUI ormip.

40. TloBuuit omip koma. 3cyB (a3 MK Hampyrowo i ctpymom. BekrophHa
niarpama. 3akoH OMa Jijist 3MIHHOTO CTPyMY.

41. Xswumi. [To3moBxHi 1 morepeyni xBuili. Masza KOIMBaHb.
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42.

JloBkrHa XBWJl. 3B’S30K JIOBKMHHM XBHJII 1 4YacTOTH. XBHJIbOBA

noBepxHs. XBWIboBUM (HpoHT. Tunu xBuib 3a GopmMoro GpoHTYy.

43.

PiBassHHa mockoi xBual. ®dazoBa mBHAKICTE. JlOBXKMHA XBHIIL

XBUJIbOBE YUCIO. ['pynoBa MIBUIKICTb.

44,
45.

XBHUIJIb.

46.
47.
48.
49.

EnexrpomarnitHi xBuii. [1IBUAKICT €IEKTPOMArHiTHUX XBUJIb.
I'yctuna notoky eneprii. Bextop IloitaTinra. [llkana enekrpoMaruitHux

3aKOHU F€OMETPUYHOI ONTHUKH.

3anomieHHs cBiTia. IlokasHUK 3aI0MIICHHS.

[arepdepenis citiia. Korepentni xBuii. Pi3uuns ¢a3 xBuie.

OnTuyHa A0BXKMHA Xoay XBWiIl. ONTHYHA PI3HULS X0y XBWJIb. Y MOBHU

MaKCHUMYMIB 1 MIHIMYMIB.

50.
51.

IUTIBKAX.

52,
53.
54,
55,

Po3paxyHok iHTepdepeHIIHHOT KapTUHU BiJl ABOX JXKepe.
Meronu cnoctepexkeHHs 1HTepdepeHuii. InTepdepeHiiis B TOHKHUX

Hudpaxuisa csitina. [puniun Ioitrenca-dpenens.

Merton 30u ®@penens. udpakiiiina penriTka.

doromeTtpist. EHepreTHuHi Ta CBITI0B1 BEIUYHHH.
Enepretnunuii  motik. Cuna Eneprernuna

CBITJIA. CBITHICTb.

OCBITJIEHICTh MTOBEPXHI.

56.
S7.

TLJI0.

58.
59.
60.
61.
62.
63.

aToMa.

64.
65.

Temnnore BunpominioBaHHs. CrieKTpajabHa Ta IHTETpajbHA CBITHICTD.
CnexrTpanpHa TOTJIMHANIBHA 3/aTHICTh. AOcomoTHO YopHe Timo. Cipe

3akon Kipxroda. YHuiBepcanpHa ¢pyHkiis Kipxroda.

3akon Credana-bonbimana. 3akon Bina.

Hocmin Pesepdopaa. Ilnanerapra Moaenp atoMa Ta i mpoTUpIYYS.
[TocTynaru bopa.

Mopens atoma bopa. Paxiycu enekTpoHHUX OpOiT.

Enepretnuni piBHiI elleKTpoHIB y aTomi. CHEKTp BHIPOMIHIOBaHHS

KBaHTOBI uncna eNeKTpOHIB Y aTOMI.
EnextponHi cTtanu Ta iX yMOBHI mo3HadeHHS. KiTbKICTh €MEKTPOHHUX

ctaHiB. EnekTpoHH1 000JI0OHKH 1 MiI000JIOHKH.

66. Ilpunnumn [Taymi. Po3nonin enexTpoHiB Mo 000J0HKAX 1 MiT000TOHKAX.

67. EnepreruuHi 30HU TBepAUX Ti. Tumm TBEpIUX TiI.

68. HamiBmposimauku. BrnacHa i qoMimkoBa MpOBIIHICTh HAMIBIIPOBITHUKIB.
p-N-miepexif.

69. Ckiaj 1 XapaKTepUCTHKHA aTOMHOTO siIpa.

70. Hyxmonu. [3otonu ta i306apu. [Jedexr macu. Enepris 3B’ s3ky. [lutoma

EHepris 3B’ SI3Ky Ta 11 3aJIe)KHICTh BiJl MACOBOTO YHcla. SIAepHi CHIIH.

71,

PamioaxktuBHICTE. TUMM pagioaKTUBHUX BUIIPOMIHIOBAHb.
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/2. 3akoH pazaioakTuBHOro posnaay. Ilepiog miBpo3nmaay. AKTHBHICTb
pedoBuHH. [lornmuHuyTa 1032 ONPOMIHEHHS.

73. Mertoau peectpailii paliloaKTUBHUX BUIIPOMIHIOBAHb.

74. Snepni peakuii. Peakuis noainy.

75. JlanmroroBa peaxuii. Kputmuyna wmaca. KepoBaHa 1 HekepoBaHa
JIAHIIOTOBA PEAKITis.

76. Ilpunuumn aii spepHoro peakropa. TepMosiiepHa peakilis.

Po3paxynkoBa yacTuHa

3agaua 1.

JIBa 3apsiau BenuunHOw +Q4 MK 1 —Q, MK po3ramoBaHi Ha BijicTaHi I
M, k — koediieHT mponopiiiHocTi (k =9-109%),8 — JieJIeKTpUYHA MPOHUKHICTh
cepenopuiia (¢ = 1). BusHauutu moTeHIian e€IeKTPUYHOro Mol B Toull A, 110

3HAXOIUThCS TOCEepeanHi MK HUMH (BHUXIZHI JaHi BIAMOBIZHO 10 BapiaHTy
OepyThes 3 TAOTMYKH ).

BapianT Q4 [MxKu] Q,[mkKua] r [m]
1 6 -2 0,45
2 1 -4 0,3
3 4 -2 0,7
4 2 -3 0,5
5 3 -4 0,8
6 5 -3 0,3
7 5 -3 0,6
8 3 -2 0,4
9 3 -1 0,6
0 4 -5 0,8

3agauya 2.

BH3HAUATH YHCIO CICKTPOHIB, [0 MPOXOATH 3a t ¢ uepes S Mm’

MOTIEPEYHOr0 Mepepi3y MPOBIIHUKA 3 MUTOMOIO TYCTHHOIO p OM M, TOBXKUHOIO | M
pu Hanpy3i Ha Horo kiHmgx U B (BuxigH1 JaHi BiAMOBITHO 10 BapiaHTy OepyThCs 3
TaOJINYKN).

BapianT t [c] S [mm?] | [m] U[B] |p[OmM]
1 1 2 5 4 2,7-10°°
2 2 2 10 5 1,7:-10°
3 1 2 7 8 1,6:10°
4 2 1 8 7 5,5-10°
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5 2 1 9 10 1,2:10°
6 2 1 6 7 2,7-10°
7 1 2 8 5 1,7-10°
8 1 2 10 6 1,6:10°
9 2 1 5 10 55-10°
0 2 1 15 5 1,2:10°
3axaua 3.

Ho ©Oarapei 3 EPC ¢=3B min'ennanuii pesuctop onopoMm R=200x. Cnaa
Hampyru Ha pe3uctopi U =2B. BusHauuTH CTpyM KOPOTKOTrO 3aMUKaHHs Oartapei
(BUX1IHI JaH1 BIATOBIIHO 10 BapiaHTy OepyThCs 3 TAOJIUUYKH ).

Bapiant € [B] R [OwMm] U [B]
1 5 25 4
2 6 20 5
3 7 30 8
4 8 25 7
5 9 20 10
6 8 15 7
7 7 20 5
8 6 25 6
9 5 15 10
0 10 30 5
3agaua 4.

Po3paxysatu 3aranpHuii omip 3’e€maHaHHA pe3uctopiB, KMo Ri; Ry, 1 Rj
b

(BUX1IHI JaH1 BIAMOBIAHO 10 BapiaHTy OepyThCS 3 TAOJIUYKH ).

Bapiaut R, [OM] R,[OM] R; [OM]
1 5 10 4
2 6 7 5
3 7 5 8
4 8 6 7
5 9 10 10
6 8 8 7
7 7 7 5
8 6 5 6
9 5 6 10
0 10 7 5
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3agaua 5.

B onHOpiaAHOMY Mar"iTHOMY modi 3 iHAyKuieo B T, piBHOMIpHO pyXa€eThcs
npoBiHUK aoBkuHOIO | cM. [lo mpoBigHuKy Teue ctpym cwiioro | A. IIBuUAKICTS
pyXy HOpOBIIHMKA V M/C 1 HampaBlieHa MNEPIEeHIUKYISIPHO 10 BEKTOpa IHAYKIIi
MarHiTHOTO MOJIl.
3naiitu: 1) poOOTy nepeminieHHs NPOBiIIHUKA 3a t ¢ pyXy; 2) 3HaWTU CUITy, 11O Jl€
Ha MPOBIHUK; 3) MOTYXHICTh, sIKa BUTPAYAEThCS MOJIEM Ha Lel pyX (BUXITHI AaH1
BIJIOBIAHO JIO BapiaHTy O€pyThCs 3 TAOIUYUKH).

BapianT B [Ta] l[m] I[A] v [m/c] t[c]
1 0,8 3 4 4 20
2 0,6 4 5 5 15
3 0,7 5 8 3 30
4 0,8 6 7 6 25
5 0,9 2 10 4 10
6 0,8 4 7 5 20
7 0,7 3 5 3 25
8 0,6 5 6 6 30
9 0,5 6 10 4 15
0 0,4 3 5 5 25

3agaua 6.

BusnaunuTi amrutiTymiHe 3HAYeHHS CWiId cTpymy I IS Koja 3MIHHOTO
CTpyMy, IO CKJIAQJa€ThCs 3 TIOCTIMOBHO 3'€IHAHWUX pe3ucTopa omopoM R O,
KOTYIIKA 3 iHAYKTHUBHICTIO L I'H1 konmeHcaTopa emHicTio C MK®. Enexrpuune
KOJIO BKIIFOUEHO B Mepexy Hampyroro U B (BuximHi JaHi BIAMOBIIHO 10 BapiaHTy
OepyThes 3 TAOTMYKH ).

Bapianrt R [OmMm] L [T'H] U [B] C [Mx®D]
1 30 0,4 220 42-107
2 25 0,8 210 5,2:107
3 24 0,6 230 47107
4 29 0,5 220 2,2:107
5 40 0,7 210 2,9-107
6 35 0,9 230 2,7-107
7 32 0,3 220 3,2:107
8 20 0,8 210 42-10°
9 27 0,6 230 3,7-107
0 36 0,7 220 2,9-107
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IIpukiiagu po3B’sI3Ky 3a1a4
Hpuxaan 1.
JBa 3apsau BenuuuHor +2 MKKia 1 -4 MkKn posramoBani Ha BiacTani 0,6 M.
Busznauutu noTeHIian eeKTPUYHOTO MOJISt B TOUIl A, 0 3HAXOAUTHCS MOCEPEIUH1

MK HUMH.
Jlano: CI: Po3B's30K:
Q=+2mxKn. |+2-10°° Kn |IloTeHmian eneKTpUYHOrO TOJIs, IO CTBOPIOETHCS
__ _4.10°° JIBOMa 3apsIaMu 1 B Toulll A, BU3HAYMMO 3a
Q, =—4mxKn . Kn p 1 1 ;
ol ’ MPUHIIUIIOM CYIIEPIIO3HUIIiT €ICKTPUYHUX TTOJIIB:
’ — +
(—9.10° 2 . Pr=0 (sz 1)
M e @, =k= i ¢,=k=2 — mnoreHmianm, MmO
r=0,6m " "2 : :
. CTBOPIOIOTHCS TOYKOBUMMU 3apsanamu (1 1 @, B Touri A.
Pa 9
k
Tomy Pa=kZ+kZ=2(0,+ Q).
1 2 1

. .. . 1
OCKUIBKH TOYKA A JIEKHUTH 110 CEpPCIarHI BIACTAHL I, mo 1| =1, = ET'

9-10° ~6 -6 4
g4 =22 (2107~ 4-107%) = 6 - 10*[B].

Bionogiov: nomenyian enexmpuunozo noas 6 mouyi A cknaoae —6 - 10 B.

Hpuxaan 2.

BuzHaunti 4muCnoO eneKTpoHIB (BEIMYMHA E€JIEMEHTAapHOIO 3apsiay eJIeKTpPOHa
e=1,610" Kiu), mo mpoxomats 3a 1 ¢ uepes 1 MM MOTIEPEYHOT0 TIepepi3y
3aJIi3HOTO MPOBIAHMKA 3 MTHTOMOK TycTHHO 2,7-10° OM'M moxuuow 10 M mpu
Hampy3i Ha Horo KiHigX 6 B (BuXigHI JaH1 BIIMOBITHO J0 BapiaHTy OepyThcs 3
TaOJINYKN).

JlaHo: Cl: Po3B's130K:
p=2810"8 Om'™m Cuna cTpymMy B IPOBITHUKY
U=6B dQ
=10 m I—E, ,qu—N-e
S=1wmm S=10"¢ m? | I3 3akon Oma
t=1c | = H
e=1,6-10" Kn "R
N -? L

R = [g—

P
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_U-S N-e
Copel At

_U-S-At 6-107°-1
p-lre 28-1078-10-1,6-10"1°

= 1,34-10%°

Bionogiow: uucno enexmponis cxiadae 1,34-10%.

Hpukaan 3.
Ho 6atapei 3 EPC ¢ =3B nia'eqnanuii pesuctop onopoM R=200wm. Cnax Hanpyru
Ha pe3ucTopl U =2 B. BUsHauuTH CTpyM KOPOTKOI'0 3aMUKaHHs OaTapei.

JlaHo: Eqr Po3B's130K:
=3B 3poOHMO MOSICHIOBAJIBHUM PUCYHOK.
R =200m 6/} CTpyM KOpPOTKOTO 3aMHMKaHHS OJICPKUMO B TOMY
U =2B. BUIIAJIKY, KOJIM 30BHiIHIN orip R=0. To6To
| -2 I | &
R o T 1)

Jie r — BHYTPIIIHIN oImip JKepesa CTpyMy.
3a 3akoHom OmMa I TIOBHOTO KOJIa CTPyM, IO Teue B KOJIi, BH3HAYAETHCS 3a
dbopmyioro:

&

| = @)
R+r
3a 3akoHoM Oma cuiia CTpyMy y MPOBIIHUKY OTIOPOM R, TOPIBHIOE
— 3)
R
[TpupiBaioroun (3) 1 (2), oxepKUMO
u_ ¢
R R+r
3BIIKH r=R (Uﬁ —1j 4)
[TincTtaBumo (4) B (1):
€
ha = ©)

3
20-(3-1)
Bionogiov: cmpym kopomrozo 3amuxanus bamapei cknaoae 0,3 A

=0,3A

K3
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Ipuxaan 4.
Po3paxyBaru 3arasibHuii onip 3’ e€AHaHHS pe3ucTopis, Ko R; =20 Om; R, =4 Om 1
R; =6 Owm.

Hano: Po3B'si3yBaHHA

R =2 OM;

R,=4Om.
R, =6 Om

R3a2 —_— ?

R3'R;

R =
23 7 R,+Rs

Ry =Ry + R2,3 =R, + R R

Ry+Rs3

Ro—24 6 o M uat0
sar = 2+ e = 2+ g = 44 [Om]

Bionoeiov: 3acanvruti onip 3’ eOnanns pezucmopis ckiaoae 4,4 Om.

IMpuxkaan S.

B onHopimHOMY MaruiTHOMY moji 3 iHaykmiero 0,5 Tin, piBHOMIPHO PyXa€eTbCs
npoBiAHUK M0BXKKUHOKW 10 cm. Tlo mpoBigHuKY Teue cTpyM cmiow 2 A. IIBUAKICTH
pyxy mnpoBigHuka 20 cm/c 1 HampaBjeHa IMEPICHIAUKYJISIPHO 0 BEKTOpa 1HIYKIIIT
Mar”iTHOTO TOJIS.

3naiiTu: 1) podoTy nepemimieHHs mpoBigHuKa 3a 10 ¢ pyXy; 2) 3HaHTH CcUITy, IO JTi€
Ha TIPOBITHUK; 3) MOTYXHICTh, IKa BUTPAYAETHCS TIOJIEM Ha 1IEeH PyX.

Jano: Po3B’s130K:
B=057x PoGory 3HatinemMo 3a hopmysIoro:
|=01m A=1-AD, (1)
=2 A 3MiHa MarHiTHOT'O MOTOKY 3HaHeMO 3a (OPMYJII0I0
V=02 mfc A®=B-AS-cosa (2)
At=10¢C 3a ymoBoro 3amaui @ =0, toxi €0S0=1,
Ao AS=1-AX AX=V-At,
F .o Toni AS =1-v-At (3)
P.» (3)—(2)— (1)

A=1-B-1-v-At

A=2-05-01-0,2-10=0,2 [Jonc.
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2) Cuity, 110 Al€ Ha MPOBILAHUK 31 CTPYMOM B MarHiTHOMY MOJ1, BU3BHAYUMO 32
3aKOHOM AmMrepa
F,=B:l-1-sina

KyT Mik BEKTOpOM MarHiTHOI imaykuii B i mpoimmmkom 3i crpymom & =90°;
sin90° =1

Tomy cuna Ammepa F,=B-1-1  F,=05201=01H

3) [MoTyxHICTh — 1€ poOOTA, IKa BUKOHYETHCS 32 OJIUHUIIIO Yacy

p-A_ 1Bl
At

P=2.05-01-0,2=0,02 Bm.

Bignosins: A=0,2 ,bec; F.=01H : P=0,02 Bm

3agaya 6. BusHauuTu amIuiiTy[qHe 3HAYEHHSI CWJIM CTPyMYy [, JJIs KOJia 3MIHHOTO
CTPYMY, IO CKJIAJIA€ThCS 3 TOCIIAOBHO 3'€IHAHUX pe3ucTtopa onopoM R = 20 Om,
KOTymku 3 1HAykTuBHICTIO L = 0,36 'H1 koHaeHcaropa emHicTio C = 28 MKD.
EnexrpuuHe ko0 BKIIOYEHO B MEPEXKY Hanpyroro 220 B.

Jlano: Po3B's130K:
R =20 Om; AMIUTITYTHE 3HAYEHHS CWJIHM CTPYMY BHU3HAYMMO 3a
C =28 mx® = 2,8'10° ®; |3axoroM OMa IS 3MiHHOTO CTPYMY:

L=0,36 I'n; [ Un
m VA b
U, =220 B;
v=>50Ty. ne Z = \/RZ + (wL — i}z- HOBHMI Omp Koia
Iy -7 3MIHHOMY CTPYMOBI.

Jlns mpomuciioBoi Mepexi v = 50 I'y.

[Mukmiuna yactora w = 2wv = 312 pag/c.

Un = UyV2.
Toni I,,, = U2 — ~ 6,54,
\/R2+(2T[VL—2TWC)2

Bionoeiov: amnnimyone snauenns cunu cmpymy cknaoac 6,5 A.
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HomxaTku

Honartok 1. I'penbkuii andasir

BykBu HasBa BykBu Hassa BykBu Hassa
Aa anbda It rota Pp po
Bp oeta Kk Kanna | Xo, G curmacirma
Iy ramma Ak asmbaa | Tt Tay
Ad JeNbTa Mp Mio (Mi) | Yv ITICUJIOH
Ee erncuiiod | Nv HIO (H1) |Do bi
ZC n3era =E Kci Xy Xi
Hn era Oo omikpoH | Yy nci
00 TeTa [n i Qo omera
JonaTok 2. @®yHaaMeHTAIbHI (i3uko-xiMivHi cTami
Ha3zBa BesiMunHuU Ilo3Hauennsi | PiBHAHHS 3HaYeHHS BeJMYUHHU
[IBUAKICTH CBITIIA Y BAKYYyMi c — 2,99792458-10° m/c
[IpuckopeHHs BITLHOTO
najiHHs (CTaHIapTHE g - 9,80665 m/c?
3HAYCHHS)
I'pagiTariiitHa crana G - 6,6720-1011 H m%/xr?
MarHitia cTana B 47-10 Tu/m =
HHITHA ST Ho 1,2566370614-10°° T/m
EjleKTpH4Ha cTaa € _ 8,85418782-10™ d/m
Crana [Inanka h - 6,626176-10* ¢
Enementapuuii eneKTpuIHUIA o B 1,6021892-10°% Ko
3apsi
M . . 9,109534-10"* kr =
aca CHOKOIo CIICKTpona e 5,4858026104 a.0.M.
Maca crnokorw npoToHa m — 1,6726485:10 'k =
P P 1,007276470 a.0.m.
Maca crnokoro HeEWTpoHa m - 1,6749543-10™ xr =
P n 1,008665012 a.0.m.
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Haspa Be1nuuHu Ilo3HavyeHHA PiBHanHsa 3HavyeHHS BeJIMYUHH

ATOMHA OJIMHUIII MacH a.0.M. m(**C)/12 1,6605655-10 kr

Yncno ABorampo Na —~ 6,022045-10% monp™
Craia Bonbimana k - 1,380662-10% /K
VYHiBepcaibHa Ta30Ba cTajia R KNa 8,31441 JIx/(mMonn-K)

Mounsipauii 06’ €M i1€anbHOro
ra3y 3a HOpMaJbHUX YMOB Vu RT/p 22,41383-10° M*/mob
(T=273,15 K, p=101325 ITa)

2k’
Crana Credana — bonpiiMana c — | 5,67032:10° Br/(m* K%
15h°c?
l eneKTpOHBOJIBT — — 1,6021892-10°*° [Tk
AOCOIIOTHUH HYIIb B B 273,15 °C
TEMIEpaTypH
ATtMmocdepa HopMaIbHa - - 101325 I1a

Honartok 3. Onqunnui BUMipoBaHHs i po3mipHocTi ¢iznunnx Beauunn (CI)

3.1. Oounuyi npocmopy i uacy

Bemnnunna CuMBon [No3HayeHHsa OIUHUL Poswmipnicts y CI
YKP. MisKHaP.

JloB:xkHHA I M m M

Yac t C S c
[Tmoma S, A M’ m? M’
06’em \Y M m® M
KyroBa mBHAKICTH ® pan/c rad/s ¢!
KyTtoBe npuckopeHHs € pam/c rad/s 2 c?
[IIBuaKiCTE \Y; M/c m/s M/c
[Tpuckopenns a m/c m/s* m/c
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3.2. Oounuuyi nepioOuYHUX 6eUYUH | NOG ’AZAHUX 3 HUMU XAPAKMEPUCHUK

Beanunna CumMBon TTo3HayeHHs o MHHAIL P03Mi%?iCTb y
YKP. MDKHap.
Yacrota v, n, f Iy Hz ¢t
Kpyrosa dactora ® pan/c rad/s pan/c
[lepion T c S c
JloB>knuHa XBHIT1 A M m M
XBUJIBOBE YHCIIO c M m M
Kpyrose xBuinpoBe
YHCIIO k paa/m rad/m pan/m
Koedimient 3aTyxanus B ¢! ¢! ¢!
[HTEeHCUBHICTD 3BYKY | Br/m? W/m? kr/c®
['yaHicTh E doHn phon 1
3.3. Mexaniuni oounuuyi
Bemnnunna CuMBon [No3HayeHHsa O TUHUL Poswmipnicts y CI
YKD. MDKHap.
Maca m KT kg KT
MowmeHT iHepiii l,J KM’ kg m? KM
['yctuna p Kr/M° kg/m® Kr/M°
[TuToma Bara Y H/v® N/m® kr/(m*-c?)
[TuTomMuii 06’ em \Y M>/KT m*/kg M>/KT
Immynsc P K" M/C kg-m/s M-KT/C
Cuna F H N M-Kr/c’
Imnynbe cum I H-c N:s M-KT/C
MoMmeHT iMIyTbCy L Kr-M7/c kg m?/s M2 Kr/C
MOMEHT CUJIM, MOMEHT
napu cuj, o0epTarounii M H-Mm N'm m?-kr/c?
MOMEHT
IMITyeC MOMEHTY CHITH H H-™m-c N-m's M Kr/c
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Bennunna CumBon [To3naueHHs oAMHUII Poswmipnicts y CI
YKP. MDKHap.

Tuck p Ila, H/Mm? Pa, N/m* Kkr/(m-c?)
Hopwmarbrie o ITa, H/m° Pa, N/m’ Kkr/(M-c?)
HaIpyKEeHHS
JloTM4HE HanpyKEHHS T ITa, H/M Pa, N/m’ Kkr/(M-c?)
Mopynb niHIMHOTO
PO3TATYBaHHS (MOIYJb E ITa, H/™m Pa, N/m’ Kkr/(M-c?)
Onra)
Monynb 3cyBY ITa, H/™m Pa, N/m’ Kkr/(M-c?)
Enepris E JIx J m°-kr/c’
PoOorta AW Jx J M2-Kr/c?
Kinetnuna enepris Eiu T JIx J M2 Kr/c?
[ToTentiiina eHepris Eon, U JIx J M%Kr/c?
O6’emHa rycTrHa 3 3 2

W Jx/m Jim Kr/(m-c?)
eHeprii
[ToTyxHiCTh P, N Bt W M2-kr/c
KoedirieHT kopucHOi
aii (KK ! : ' '
Koedirmient nuaamiqaol
B’sA3KOCTI1 (KoeilieHT n [Ta-c Pa-s Kr/(M-c)
BHYTPIIITHLOTO TEPTH )
KOG@HIGHT . : \Y m%/c m?/s m%/c
KIHEMAaTUYHO1 B’ SI3KOCTI
Koediuient o) H/m; IL)K/MZ N/m; J/m? Kkr/c?

IIOBCPXHCBOI'O HATATY

3.4. Oounuuyi monexkyaapHoi izuxu

Bemnunna CuMBoOI [No3HaueHHs O MHHAIL Posmipuicts y CI
YKP. MDKHap.
AT. H. Z 1 1 1
BigHocHa ar. M. A, 1 1 1
BignocHa moi. M. M, 1 1 1
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Bennunna CumBon [To3naueHHs oAMHUII Poswmipnicts y CI
YKP. MDKHap.

Monsipaa maca M KI/MOJTb kg/mol KI/MOJTh
Monsipanii 06’ em Vi M>/MOJIB m*/mol M>/MOJIB
O06’eMHa KOHILIEHTpaIis
MOJIEKYJT a00 YaCTUHOK n M m> M
['yctuna p Kr/M°> kg/m® Kr/M>
KoedimienT nudys3ii M/c m?/s M/c
Koedirient
BHYTPILIHBOTO TEPTS n Ia-c Pas Kr/(M-c)
(xoedimieHT B’ A3KOCT1)

3.5. Tennoei oounuui

Bennunna CumBon [To3HavyeHHst 0AMHUL Posmipuicts y CI
YKP. MDKHap.

Temnepatypa T K K K
Temnepatypa 3a Llenbciem t, 0 °C °C| °C|
T.elv.l‘l:lepaTypHI/II/I Koe(iIieHT o Kl Kl Kl
JIHIMHOTO PO3MIUPEHHS
TennoTa, KUIBKICTh TEILUIOTH Q Tk J M2 Kr/c?
TennoBuit moTikK () Bt w m?kr/c?
[ToBepxHeBa rycTHa 0, ¢ Br/a W/ K/
TEIIJIOBOTO MOTOKY
Koegimient . K BrmK) | W/(mK) | wmxr/(c®K)
TETUIONPOBIAHOCTI
Koedinientu TeTIoBi/a41 1 K Br/2K) | WI(m?K) kr/(c3K)
TeIUIonepeaayi
Koeginient : : a m?/c m?/s M2/c
TEMIIEPATyPOTPOBITHOCTI
Tepmiunuii omip R K/Br K/W K ¢*/(m?kr)
TemnoemuicTh Jx/K JIK m2-kr/(c* K)
ITutoma (MacoBa) 2,0 2

) ‘K kg K ‘K
TEIJIOEMHICTh ¢ Jo/Ger-K) |- IkgK) M/ K)
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Bennunna CumBon [To3naueHHs oAMHUII Po3wmipnicts y CI
YKP. MDKHap.
/(M0 2.kr/(c**K-Mo
| c, |POIOIE oy | M K
MouisipHa TEIIIOEMHICTD ‘K) JIb)
Enepris E Jix J m?-kr/c?
BuyTpimHs enepris Jhx J m?-kr/c?
EnTtanpmis Hox J M’ Kr/c?
Bi )
UTbHA €HEPTis = Tik J ke
I'enmpmrosnsua
BinbHa enepris ['i66ca G NES J m?-kr/c?

3.6. Enexmpuuni i maznimui oounuuyi

Bennunna Cnmson|  TlosHaueHHs PosMipHicTb y
OJIMHUIIL CI
VKD. MiKHA.

Enexrpuunuii 3apsij q Kn C A-c
JlinifiHa rycTHHA 3apsiay T Ka/m  [C/m A-c/m
[ToBepxHEBa rycTrHa 3apsiay c Ki/m? | C/m? A-c/M?
O06’emMHa rycTHHA 3apsy Kim® |C/m® A-cim’®
Hamnpy:keHicTb eeKTPUYHOTO MMOJIS B/M  |[V/m M-kr/(A-c?)
Enexrpuyna iHayKIis D Kn/m> | C/m? A-c/Mm?
Enexrpuuna crana €0 d/™m  [F/m A?-c*(vkr)
AOCONIOTHA [IeTIEKTPUYHA IPOHUKHICTD | &, € ®/™m  [F/m A?cY/(m* k)
BigHocHa mienekTpuyHa TPOHUKHICTh g, & 1 1 1
[ToTik eneKTpu9HOT IHTYKIIi1 Y Kn C A-c
Enexrpuunuii moTeHITiaN ® B V M2kr/(A-CY)
Hampyra, pi3Hutsg noTeHIiams U,Ap (B V M2 kr/(A-c®)
Enexrpopymiiina cuna (EPC) € B VvV M2 kr/(A-c®)
Enextpoemuicth C O F A?-c*/(m* k)
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Bennunna CumBon [To3HauyeHHs Po3mipHicTb y
OJIMHUITI CI
YKP. MDKHap.

Enexrpuynuii 1MNIOJIBHUA MOMEHT Kim |[C'm A-c'™m
BekTop nonspu3zanii (monsipu3oBaHicts) |P Ki/m® | CIm? A-c/m
JlienekTpuyHa CIPUIHATINBICTh X 1 1 1
Cuna ctpymy. I'yctrna I A A A
['yctuna ctpymy J AN | AIMP A/
Enextpuunuii onip R Om Q M2-kr/(A%p®)
EnexTpuyuHa npoBiAHICTb c Cm S A®-c*/(m*kT)
[Tutomuii enekTpUyHUN Omip p OM'M [Q'm M kr/(A%-CY)
[TuToma enekTpruyHa MPOBIIHICTH Y, C Cm/m |S/m A%-c*/(m>kr)
PyxuBicTh 10HIB b M*/B-c |m%/(V-s) | A-c¥/kr
HamnpyxeHicTh MardiTHOTO TOJIS H A/M A/m A/M
MarsitHa crana Lo I'e/m  |[H/m M-kr/(A%-c?)
AOGCoTI0THAa MarHiTHA TPOHUKHICTh Wa 1 I'e/m  |[H/m M-kr/(A%-c?)
BinHocHa MaruiTHa MpOHUKHICTD wpe |1 1 1
MarsiTHa IHIYKIIis B Tn T kr/(A-c?)
MarsiTHU# HOTIK d B6 Wb M2 kr/(A-c?)
MarHiTHU MOMEHT Pm AM® |A'm? AM?
BekTop IHTEHCHBHOCTI HAMArHIYeHHS M A/M A/m A/M
(HaMarHi4eHICTh)
[HIyKTUBHICTH 1 B3a€MHA IHIYKTUBHICTH | L I'n H M2 kr/(A%cP)
MarniTHa CIpUAHATINBICTD K X 1 1 1
MarniTopymriiiHa cusia F A A A
MarniTHuii omip Rm A/B6 |A/Wb A®-c%/(M k)
€MHICHH O1Tip Xc Om Q M2 kr/(A%c%)
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Bennunna CumBon [To3HauyeHHs Po3mipHicTb y
OJIMHUII CI
YKP. MDKHap.

[HIyKTUBHU OITip XL Om M2 kr/(A%-cY)
IMnienanc, MOBHUMN €IEKTPUYHMIA OMIp Om Q M2 kr/(A%-CY)
J1oOpOTHICTH 1 1 1
O06’eMHa TycTHHA eHEpril W Tox/m® | Im® Kkr/(M-c?)
€JIEKTPOMArHITHOTO TOJIs
Bexrop IloiiHTHHTa I, S Br/m* | W/m? kr/c®

3.7. Onmuuni oounuuyi

Bennunna CumBon [To3navyennst oquauni | Posmipaicts y CI
YKP. MDKHap.
Cuna cBitia J KII cd KII
CBITJIOBHH ITOTIK ) JIM Im KII'Cp
. . )
OCBITJIEHICTD E JIK Ix KI'Cp'M
CrnexrpanbHa 00’ €MHa TYCTHHA
. 4 4 2.2
eHeprii BUIIPOMIHIOBaHHS (TIpH W; Jlx/™m Jim Kr/(M°-c?)
JaHINA TOBXWH1 XBHJI1)
[ToTy>XHICTH BUIIPOMIHIOBAHHS 2 3
YK POMIF ’ P @ Bt W M”*KI/C
MOTIK €Heprii BUTPOMIHIOBAaHHS
I'ycTHA MOTOKY eHeprii 2 2 3
M : Y cHep o, Y Br/™m W/m Kr/C
BUTIPOMIHIOBaHHS
. . 2
Enepretnuna cBITUMICTb Re Bt/m2 W/m Kr/c3
OnTtrnyHa rycTuHa D 1 1 1
Harypanpauii (TiHIAHMIN) 1 - 1
W, Ui M m M
MMOKAa3HUK MOCIa0IeHHS
o -1 -1 -1
KoedirieHT mormmHaHHS o M m M
MonsgpHuH ITOKa3HUK 2 2 2
P € M°/MOJb m</mol M°“/MOJIb
MOTJIMHAHHS
AOCOIOTHUH TTOKa3HUK 0 1 1 1
3aJI0MJICHHS
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Bennunna CumBon [To3nauenns ogununi | PosmipnicTs y CI
YKP. MDKHap.

BinnocHuit moka3zHUK

A i 1 1 1
3aJIOMJIEHHS
dokycHa BiJICTaHb f M m M
OnTuyHa cuiia JiH3U D JIITP D Mt
Kyt noBopoty miomuau

Y POTY TLTOM a pan rad pan

noJisipu3antii

3.8. Oounuuyi amomnoi ma sadepnoi hizuxu

Beanunna CuMBon ITo3HaueHHsa OUHUIN POSMiIgIIiCTB y
YKP. MDKHap.

ATomHMI1 HOMED (aT. H.) Z 1 1 1
Ywucno HEUTpOHIB N 1 1 1
MacoBe 4uciio, YUCIIO HYKJIOHIB A 1 1 1
I;/ZIIalt)l;lﬂiTHI/Iﬁ MOMEHT YaCTHHKHU a00 " A A2 A
I'ipoMarHiTHE BiTHOIIIECHHS vy |AMY(xc) | A-m¥(J-s) A-c/kr
g—®PakTop aToma abo eJIeKTPOHA g 1 1
Ig{;(;s:;icl)/lp sSApa 4u sIAECpHOL g 1 1 1
KyroBa gacrora Jlapmopa o pan/c rad/s pax/c
KyrtoBa vacrora nperecii ON ¢! s ¢!
[{uknoTpoHHA KYyTOBa YacTOTa ®C pan/c rad/s pan/c
OpOiTanpHe KBAHTOBE YHCIIO li, L 1 1 1
CriHOBe KBAaHTOBE YHCIIO Si, S 1 1 1
Crin S JIx-c Js Kr-M%/c
e memnemore 0 |1 [0 [
KBanTOBE UnCIIO SIEPHOTO CHIHY I 1 1 1
['osi0BHE KBaHTOBE YKCIIO n 1 1 1
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Po3mipHicTB y

Beanunna CuMBon [No3HaueHHs OIMHHAL CI
YKP. MDKHap.
MarsiTHe KBaHTOBE YHUCIIO m, M 1 1 1
JHledekt macu Am KT kg KT
CepenHiii yac KUTTA
. . T C S C
(panmioHyKJ111a)
AXTHUBHICTS (paJlOHYKIIIAa B _
: (paniomnyxmin A bk Bq ¢!
JOKEpet)
Crana paioakTUBHOTO PO3MaTy ] o = o
(panmioHyKJ1i1a)
Ilepiox HamiBpo3Ia,
p. 5 . p oy T, C S C
pamioHyKiiga
[lepepi3 B3aemoii o M m? Ve
JIHITHUNA KoedIicHT _ - _
iy W, W N m’! e
rocaa0JIeHHS
MacoBui koedilieHT
Pin Wm M2/KT m?/kg MZ/KT
rocaa0JIeHHs
MosstpHuii KoediieHT
P Pin e M2/MOJIB m?/mol M2/MOJIb
rocaa0JIeHHs
ATOMHUM KOedIiliEHT 2 m2 2
rocJ1abJIeHHs Hay Har
[ITap MOJIOBUHHOTO MOCTA0ICHHS dij M m M
CepenHii JIHIMHUN TpoOiIr
pea p R, R M m M
YaCTUHKH
JlinifiHa rycTrHA 10Hi3a1ii Ni M m' M
CepenHs n10BKHHA BUILHOTO
PEAHA N I, A M m M
mpooiry
Excno3umiiina mo3a D« Ka/kr Cl/kg A-c/kr
[ToTy>XHICTh €KCTIO3UIIHHOT 03U Poxe Kin/(xr-c) | C/(kgs) A/kr
Ilornuaena no3a Dior I'p Gy M2/c?
IToTy>XHICTP MOTJIMHEHOT 1031 Pror I'p/c Gyl/s M2/c?
ExBiBajeHTHa 1034 H 3B Sv M2/c?




) PosmipHicTh
Beanunna CuMBon ITo3HaueHHs oaMHUIIL F()II y
YKP. MDKHap.
[ToTyXHICTh €KBIBAJIECHTHOI 103U H 3B/c Sv/s M/

Jonartok 4 . Ilo3acucreMHi oauHuIli, ixX 38°A30K 3 oquHuusMu CI

OnuHUI BUMIpIOBaHHS

HaiiMeHyBaHHs
BT HaiiMeHyBaHHS TTOSHAYCHHA CITIBBITHOIIICHHS 3
VP, MisKHap. onmruero CI
JloBxxuHa MIKpOH MK 1l 1 Mx=10"°m
AHICTPEM A A 1A=10"m
Maca TOHHA T t 17=10«kr
LIEHTHED 11 q 1 =100 kr
aTOMHA OJWHMIII Macu | a.0.M. u I a'O'M'7:Kl}’66' 10
Yac XBUJIMHA XB min 1 x8=60c
roJanHa roxa h 1 rox =3600 c
noba noba d 1 no6a =86 400 c
00’em TP b L (I 1n=10°n°
Kyt nmoBopoty obepr 00 rev 1 06 =2m pan
PoGora BaT-TOJI Br-ron Wh ;,]63-T1-(§§) II[[;
Enepris CIIEKTPOH-BONIBT B eV 1 eB = 1,60-10"
Jx
Tennora KaJopis Kan cal 1 xan = 4,19 Ix
[ToTyxHICTH KIHChKa CUja K. C. h. p 1 x.c.=735,5Br
Tuck Oap Oap bar 1 6ap = 10°ITa
MUTIMETpP PTYTHOTO MMPT. | o Hg 1 MM pT.CT. =
CTOBITYHKA CT. 133,3224 I1a
MUTIMETpP BOJSIHOTO | MM BOJI. mm 1 MM BoOA. CT. =
CTOBITYHKA CT. H,O 9,81 Ila
CTaHIapTHA aT™M atm ]l atm =
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HaiimMenyBaHHs OpnuHMII BUMIPIOBAHHS
BCIIMYMUHU
N TTO3HAUCHHA CHIBBITHOIIICHHS 3
YKP. B MiKHap. oaunutero CI
aTmocdepa 1,01325-10° ITa
KUTOrpamM-cuiia Ha 2 _
KBaJpaTHUI kre/em’ | kgf/em® L xere/om’ =
7P 5 9,81-10* ITa
CaHTUMETP
TeXHIYHA aTMocdepa aT at 1 ar=9,81-10" Ta
Temnepatypa rpanyc Lenbcis °C °C I1°C=1K
Hanpyxenns KUIOrpaM-cuiia Ha 1 kre/mm® =
py# P o KTc/MM> kgf/ mm? 6
(MexaHiuHEe) KBaJPAaTHUI MUTIMETP 9,81-10" I1a

HMonatok 5. Iloxigni oxuauui CI, 0 MalTh BJIACHI HalilMeHYBaHHS

BupaxxenHs moxigHoi
(@)i17005008: 1 p . o
BenuunHa OJTMHUIIL
. MTO3HAYEHHS 4yepes IHII1 | Yepe3 OCHOBHI
HanMMCHYBaHH . .
a . OJWHMUII Ta JOJATKOBI
YKp. MDKHap. CI oanuwnii CI
-1
YacTtoTa repix I'a Hz — c
PiBeHb IHTEHCHBHOCTI oen
’ b, nb B, dB 1 1
3BYKY, 3BYKOBOTO THUCKY | Jenuben
-2 -2
Cwuna, Bara HBIOTOH H N M KT*C M KTC
Tuck, MexaHiuHe
2 -1 )
HanpyKeHs, MOJyJIb MacKaIb ITa Pa H/m M KI'C
IPY>KHOCTI
Eneprisa, pobota 2 -2
: p. > P ’ JIKOYJTb JIx J H-m M KT'C
KIJIBKICTh TCTUIOTH
[ToTyXHICTB, TOTIK 2 3
yx ’ BaT Bt W Jx/c M™KT*C
eHeprii
Enexrpuunuii 3apsin KYJIOH Kn C A-c A-c
Enexrpuuna Hanpyra,
CIICKTPUYHUI 2 3 .1
Py BOJILT B Vv Bt/A | M™kr.¢c A
IMOTCHITIAI,
ENEKTPOpYIIiiHaA Cchjla
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Bupaxensst moxigHo1

OnuHuLs .
Bennunna ONTHUIIL
. [IO3HAYEHHS yepes iHIIi | Yepe3 OCHOBHI
HaI/IMeHYBaHH . .
q . OJINHHAII1 Ta JOJATKOBI1
YKP. MDKHAPp. CI omunuanri CI
. 2 _
Enexrpuuna eMHICTH M “'KT
P dapana O F Kn/B 1 4 42
-C -A
VS 2 3 42
Enexrpuynuii omnip oM Om Q B/A |m*krc A
Enexrpuuna 1 M 2 KT
. CIMEHC Cm S Om 1 3 42
MIPOBIAHICTH ‘c”rA
MarsiTHui NOTIK, MOTIK 2 .1
. o BeOep B6 Wh B-c MTKrc A
MarHiTHOI 1HYKIIi1
MarsitHa 1HAYKITiA,
. 2 2 41
ryCTHHA MarHiTHOTO Tecna Tn T B6/m Kr-c A
MOTOKY
. : 2 2 A2
[HayKTHUBHICTH reHpi I'n H B6/A | M krcTA
. . 1 1
OnruuHa cuiia JTIOTTPist JUITP D M M
CBITJIOBHUI ITOTIK JIFOMEH JIM Im KII'Cp KII'Cp
. . 2 _
OCBITIEHICTD JIFOKC JIK IX JIM/M KII'Cp'M
AKTHBHICTH
. -1 -1
Pal0aKTUBHOTO OEeKKepeIIb bk Bq c c
JoKepena
- 2 -2
[Tornuaena go3a rpei I'p Gy JIx/xr M-C
. 2 -2
ExBiBasieHTHaA H03a 3UBEPT 3B Sv JIK/KT M -C

Honatok 6. Temnepatypsi mkaau. CniBBiqHOIIEHHS MiXK OJUHUISIMHI

(rpagycaMu) pi3HHUX HIKAJ

Omunuus K °C °F °Rank °R
Kenpsin, K 1 1,8 1,8 0,8
I'panyc Lenbcis, °C 1 1,8 1,8 0,8
I'panyc ®apenreiita, °F 0,556 0,556 1 1 0,445
I'panyc Penkina, °Ra 0,556 0,556 1 1 0,445
I'pagyc Peomriopa, °R 1,25 1,25 2,25 2,25 1
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Honatok 7. BiiacTUBOCTI 1eSIKHUX TBEPAUX TLI

PeuoBuna I'yctuna, | Temneparypa [Turoma [Tutoma Koedimient
Kr/m° miaBieHss, K | TemnoMHicTh TEIJI0Ta TEIJIOBOTO
Jix/(kr-K) HJIaBJI/eHHSI, PO3LIUPEHHS, K™
JIx/Kkr
Amtominiit | 2.7-10° 932 9,210 | 3810° 2,310
3a7iz0 7.8-10° 1803 4,6-10° 2,7-10° 1,210
[umk 7.1.10° 692 4010% | 1,1810° 2,9107°
Mis 8.9.10° 1356 3,8.10° 1,810° 1,710
Jdatyns | 8510° 1173 3,8-10° - 1,910
O10Bo 7310° 505 2,5.102 5,8-10* 21107
Cpunens | 1,14.10* 600 1,2:10° 2,510* 29107
Cpi6o 1,05:10% | 1233 2,5.102 8,8-10" 1,9107°
Mnatnea | 2,15.10% | 2043 1,25:10% | 1,13.10° 9.10°°
Ckrio 25.10° - 8,4-10° - 9.10°°
Ilerna 1,810° - 75102 - (3-9)-10°°
Tin 0,9-10° 273 209.10° | 3,35.10° 51.107°

Jonatok 8. IIpy:kHi BI1aCTUBOCTI JeIKUX PeYOBUH

PeyoBuna ['panuIs MilHOCTI, H/m* Monynb IOHnra, H/m°
AToMiHiit 11108 6,910 "
beron — ~2-10 10
Saniso 2,94.10° 19,610
Mine 2,45.10° 11,810
CBuHeELb e 8 19" 10
Cpibio 0,2-10 1,57-10
Cramb 2.9.10° 7.410%°
Lerza 7,85.10° 21,610 ™

- ~2,810"
HMonatok 9. TensionpoBigHicTh Aesikux pedyoBuH (B1/M:K)
ATOMIHIA 210 Cyxwuit micok 0,325
3aiizo 58,7 Ilerna curikatHa 1,1
Mine 390 beroH i3 rpaBiem 1,5
Cpibmno 460 [II;rako6eToH 0,15-0,4
JlepeBuHa (cocHa) 0,1 EGoniT 0,174
CkJ10 08-1 Boitiok 0,046
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Honarox 10. BiiacTuBOCTI AeSIKMX PiAMH NIPU 20°C

Piguna I'yctuna , [Turoma KoedimienT Junamiuna
kr/m*3 TEIUIOEMHICTb, MMOBEPXHEBOTO B'SI3KICTb,
JUx/(xr-K) Harary, H/m ITa-c
Bona 1 000 4190 0,072 0,001
AnCTOH 792 — 0,024 0,00033
Crnupt eTusIoBUiA 790 2510 0,022 0,0012
[Mminepun 1200 2430 0,059 15
benzon 880 1720 0,03 0,00065
l'ac 800 2 140 0,024 —
bensun 700 — 0,029 0,00065
KacTtopose macio 900 1800 0,033 1,0
PryTh 13 600 138 0,47 16
JNonatok 11. [MapameTpu KPUTHYHOTIO CTAHY JIeAKMX PEYOBUH
PeuoBnna T., K Px, [a Px , KT/M 8
Bonsna mapa 647 22.10 6 329
Azot 126 3,4.10° 311
AproH 151 4,87-10 6 531
Boneunn 33 1,3-10 6 31
Byrnexkucnmii ra3 304 7,410 6 464
Temiit 5,2 0,23-10° 69
Kucensp 154 5,07-10 6 430
CnupT eTUIIOBUIA 516 6,4-10 6 —
Honatok 12. /liaMmeTpu MoJieKy.1 AesIKUX ra3is, M.
A3zoT 371010 Byrnekucinuii ra3 451010
Apron 36101 [emiit 21.10° 1
Bonenn 27.10° %0 Kucens 35.10 1

Honatok 13. [lieJileKTpU4HA NPOHUKHICTD JeSIKUX PeYOBUH

l'ac
[Tapadin
EGoniT

Ksapig

2
2
2,6
2,7

Cmrona
dapdop
CkJio

Bona
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Honatok 14.

Enextpuyni B1actuBocti MatepianiB npu 20°C

IIntoMmuii Temnep. ITutomui Temmnep.
Marepian otip, Koedi. Marepiar otip, Koedi.
10 80Om M OLOpY, 10 80Om- M O1IopY.
K! K8
ANIOMIHIA 2,7 0,0038 | Koucrauraun 48 0,00002
Migb 1,72 0,0043 | Hikenin 40 0,000017
Cpibiio 1,6 - Hixpom 100 0,00026
3anizo 9,8 0,0062 | Ptyth 94 0,0009
Cranp 12 0,006 CBunenb 22 0,0042
Bonbsdpam 55 0,0051 | I'padir 800 -
Honatok 15. Po6oTta Buxoay A ejieKTpoHiB 3 MeTauy, eB
MerTan A Meran A Meran A
Bonwsdppam 4,5 MarHhiit 3,5 Cpibio 4,5
3anizo 45 Migb 4.5 TanTan 4.1
30J10TO 4.7 Monionen 4.2 mak 4.0
Kamiit 2,0 Hikens 5,0 Py6imii 2,13
JliTii 2,4 [Imatuna 5,3 Ie3iit 1,97
JlogaTok 16. A0COJIOTHI MOKA3HUKH 3aJ10MJIEHHSI BUAMMOIO CBiTJIa
Anma3s 2,42 [ToBiTps 1,00029
Bona 1,33 Cki10 1,5
Jin 1,31 Cxunuaap 1,47
KBapn 1,54 CipKoByTJI€IIh 1,63
Honartox 17. Ilepiogu niBpo3nany gesikux i3oTomiB
ct 5730 poxis Ra “*° 1 620 pokis
Co™ 71 no6a Th?* 1,41 - 10 pokis
Sr¥ 28 pokiB U 4,5-10° POKiB
Po 2% 140 ni6 uz° 23,5 XBUIUHHA
Rn %% 3,82 no6u Pu ¥ 24 390 poxis
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Honatok 18. ATOMHI Macu JesiIKMX ATOMHHUX siiep, 2.0.M.

H?! 1,007825 it 30,975350
H? 2,014108 p3t 30,973762
H? 3,016028 Ca* 43,95549
He?® 3,016045 Ti* 49,944736
He* 4,002596 Ti* 50,949858
Li® 6,015110 Ra %% 226,025279
Li’ 7,016046 Th?? 232,038112
Be’ 7,016925 y 28 238,050637
B! 11,009304 U 2 239,054149
cl 14,003217 Pu®*® 239,052037
N 14,00307 CJICKTPOH 0,000545
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PexomenaoBaHi iHpopmaniiiHi qxepea:

1. OcsitHpo-npodeciiina mporpama «IloxexHa Oe3neka» 3a CHELiaTbHICTIO
261 «moxexHa Oe3neka» raiay3i 3HaHb 26 «uBUIBHA Oe3meka» po3poOJeHOoi Ha
OCHOBI CTaHJapTy BUIIOI OCBITHM YKpaiHu 3a mnepmuM (OakanaBpCbKUM) piBHEM
BUIIIOI OCBITM B Taly3l 3HaHb 26 — [luBuibHaA Oe3mneka, cremianbHICTh 261 —
[loxxexxHa Oe3neka, 3aTBEPIPKEHOr0 1 BBEJEHOrO B Jil0 Haka3oM MiHicTepcTBa
OCBITH 1 Hayku YKpainu Big 29 xoBTHs 2018 poxy Ne 1169.

2. BunorpanoB A.I'. 3aransHa dizuka. Yepkacu, YIIIb, 2005.

3. bymok I'.®. Ta 1. Kypc ¢izuku, ku. 1 — 3 . K.: Buma mkona, 2002.

4. Kyuepyk [.M. Ta i1. 3aransHuii kypc gizuku, T1. 1 — 3. K.: Texnika, 1999.

5. borampka L.I'., ['omoBko JI.b. Ta iH. 3araibpHi ocHOBU (Ppi3uku, kH. 1 — 2 .
K.: JIn6ins, 1998.

6. Jlonatuncekuii 1.€., 3auek I.P. ta in. Kypc ¢izuxu. JIsiB: Adima, 2003.

7. 3aranpHa ¢izuka: 30ipHuK 3agauy (3a pea. I.T. I'opbOauyka). K.: Buia
mkona, 1998.

8. 3aranbHuii kypc ¢izuku: 30ipHuK 3amady (3a pexa. LI Tapkym). K.:
Texnika, 2003.

9. bynagin JI. A., T'upsa T. B., Jleptora . O. ta in. ®i3uka: 3aB1aHHS Ta TECTU
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