IIporpama 3 Kypcy «@izukay
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s rpyniu AKiT-15

Enexrpoannamika
1. Teopis
Exaekrpocratuka

1. EnexTpuyHuii 3apsa, HOro IUCKPETHICTh. 3aKkoH 30epekeHHs 3apsana. 3akoH Kymowna.
Enextpocratnuyne mnose, Horo HampyskeHicTb. HampyxeHicTb mosis ToukoBoro 3apsay. I[lpuHuumn
CYNEpIo3uIlil 1 HOro 3acTOCyBaHHS A OOYMCIICHHS HANpPYKEHOCTI MOJs JOBUIBHOI KOH]Iirypamii
3apsIiB.

2. I'padpiune 300paxKeHHS €JIEKTPOCTATUYHOTO mouisd. JIiHii HampyXeHOCTI eJIeKTPOCTaTHYHOTO
nons.. IloTik BekTOpa HampyXeHOCTI enekrpoctaTuyHoro mnosd. Teopema I'aycca juist Bekropa
HAINpYKEHOCT1 eJIEKTPOCTATHUYHOTO MO Ta 11 3aCTOCYBaHHS.

3. PoboTa, 110 BUKOHYETHCS TIPH TEPEMIIICHH] 3apsay B eleKTpocTaTudHoMY Toiti. Lupkymsiis
BEKTOpa  HAMNPYXEHOCTI  €JEeKTPOCTaTUYHOro  mojs. lloTeHmianm  eNeKTpOCTaTHYHOTO  IOJISL.
ExBinoTeHI1ia/IbHI TOBEPXHi. 3B'A30K HAMPYKEHOCTI MOJIA 3 MOTSHII1AIOM.

4. Enexmpuune none 6 Oienekmpuxax. Illonapuzayis Oienekmpuxie. Ilonapusosanicme.
Ceenemoenexmpuku. I1'ezoenexmpuynutl echexm, 11020 3acmMoCy8aHHAL.

5. IlpoBimHUKKM B eNeKTpocTaTHYHOMY ToJi. Enexkrpocrarmunmii 3axucT. EnexTpoeMHiCTh
IPOBIAHMKA Ta KOHAEHCATOPA.

6. Enepris Ta rycTHHA €HEPTii e1eKTPOCTATHYHOTO TIOJISL.

IocTiliHnii eJeKTPUYHHUI CTPYM

7. Ilocmiunuti enekmpuynuii cmpym, ymoeu 1020 icHyeanusa. Cuira ma 2ycmuHa Cmpymy
Enexmpuune none nocmitinozo cmpymy. Cmoponni cunu. Enekmpopywitina cuna ma nanpyea.

8. 3akon Owma 6 inmeecpanvuiti ma ougepenyianvuiti gopmax. Ilpasuna Kipxeogha ma ix
3acmocy8aHHs.

9. Poboma ma nomyosicnicmos enekmpuunozo cmpymy. 3axon [ocoyna-Jlenya 6 inmezpanvuiu ma
ougepernyianvhiti popmi.

10. Enexmpuunuii cmpym 6 easax, Iowizayis ma pexkomOinayis. Ysaenenws npo niazmy.
Tepmoenexmponna emicis, enekmposaxkyymMui npuiaou.

CraJjie MarHiTHe 1moJie

11. Ilone 3apsiny, skl pyXaeTbcs. MarHiTHe moje, HOro pensaTuBICTCbKE MOXOKeHHA. [lis
MarHiTHOI'O TOJIsl Ha MPOBIIHUK 31 CTpyMOM.3akoH AMIiepa. [HAyKIlisl MarHiTHOTO TOJIS.

12. KoHTyp 31 cTpyMOM B MarHiTHOMY MoJii. MarHiTHUf MOMEHT KOHTYpY 31 cTpyMoM. [IpuHuun
pobGoTtu enekTpoaBuryHa. PoGora mix 9ac mnepeMillleHHs MpPOBIJHUKA 1 KOHTYpY 31 CTPyMOM Yy
MarHiTHOMY MOJIi.

13. Cuna Jlopenna. Pyx 3apsypkeHMX YacTHHOK y MarHiTHomy moini. Edekr Xomma, foro
3aCTOCYBaHHS.

14. 3akon bio-Camapa-Jlamnaca st e1eMeHTy CTpyMy Ta MOTO 3aCTOCYBaHHSI ISl PO3pPaxyHKY
HOJIIB HAUMIPOCTIIUX KOHPirypatiit crpymis. [losie mpsiMoro Ta Koja0BOro CTpyMiB.

15. Ilupkynduist BeKTOpa MarHiTHOI 1HAYKIii. BuxpoBuil xapaktep MarHiTHOro mnojis. MaruitHe
noje coneHoifa. IloTik BekTopa MarnitHoi iHayKLii. Teopema ["aycca s BekTopa MarHiTHOT 1HIYKIIIi.

16. Maenimne none 6 peuosuni. Tunu macnemuxis. Hanpyoicenicmo Mmacnimuozo nos,
HamaeHivenicmo. Hecnpomodchicmo KIaCU4HO20 NOACHEHHA MACHIMHUX 61ACMUBOCHEl PedOBUHU.
Depomaznemuky ma ix 61acmu8ocmi. 3acmocysants hepomacHemuKis.

Asuine eneKTPpOMAarHiTHol inaykuii. OcHoBH Teopii MakcBe11a 1Jisl eJJeKTPOMATHITHOIO N0

17. Hocmimu Papanes, EPC inmaykiii, npaBwio Jlenna. ['enepaTopu €NEKTPUYHOTO CTPyMYy.
Mexanizmu BuHukHeHHs1 EPC iH1yK1ii; BUXpOBe eJIeKTpUYHE TOJIe.

18. SIBuime camMOiHIYKIIi1, iHAYKTUBHICTD; IHAYKTUBHICTh JOBrOro coiieHoina. [ToHsATTS mpo B3aeMHY
inykuiro. Tpancdopmaropu. Eneprist marnitHoro nosnst. O0'eMHa rycTiHa eHeprii MarHiTHOTO TOJISL.

19. Crpym 3cyBy. BimHOCHMIA XapakTep €JICKTPHUYHOTO 1 MArHiTHOTO IIOJIB; €JIEKTPOMAarHiTHe
none. PiBHsHHA MakcBemna B iHTerpanbHii (opMmi SK IOBHa CHUCTeMa pIBHSAHb KJIACHYHOI
€JIeKTPOIMHAMIKH.




2. KouTpoabHe 3aBIaHHA 10 CAMOCTIIHOI POOOTH 3 eJIeKTPOANHaAMIKH /7/

Ne [nauBinyansae | No [auBiTyanbHe No [HauBiTyanbHe No [aauBiTyanbHe
3/ 3apgadus Ne3 | 3/m 3apmanag Ne3 3/ 3apmanag Ne3 3/ 3aBmanag Ne3

1 Bapiant 1 9 | Bapiant 9 17 | Bapianr 7 25 | Bapiant 5

2 BapianT 2 10 | Bapianr 10 18 | Bapianr 8 26 | Bapiant 6

3 BapianT 3 11 | Bapianr 1 19 | Bapiant 9 27 | Bapiant 7

4 Bapianr 4 12 | Bapianr 2 20 | Bapiant 10 28 | BapianT 8

5 Bapianr 5 13 | Bapianr 3 21 | Bapiant 1 29 | Bapiant 9

6 BapianTt 6 14 | BapianT 4 22 | Bapiant 2 30 | Bapiant 10

7 Bapiant 7 15 | Bapianr 5 23 | Bapiant 3 31 | Bapiant 1

8 BapianTt 8 16 | Bapiant 6 24 | Bapiant 4 32 | Bapiant 2

KosmuBajbHi Ta XBWILOBI NIpoiecH
1. Teopis
KoausanabHi npouecu

20. Tlepiommuui mnporech B mpupoiai Ta TexHimi. CHEKTpadbHUN pO3KIa[ JOBUIBHOTO
NepioAUYHOr0 mpolecy ['apMOHIUHI KONMHMBaHHS SK HaMMpocTilia CKJIaJ0Ba JOBUILHOTO MEPIOJIUYHOTO
nporecy. Bnacui (ButbHI) konmBaHHA. [loHATTS mpo rapMoniuHMit ocumistop. [dudepenmianbae
PIBHSHHSI BIACHUX KOJIMBAaHb TAPMOHIYHOTO OCLIMJISTOPA Ta HOTo PO3B’SA30K.

21. llpyxuHHUH, MaTeMaTUIHAN Ta QI3UUHUA MasTHUKH. EJeKTpUYHMA KONMMBAaIbHUNA KOHTYP y
BiJICYTHOCT1 aKTHBHOTO OMOPY.

22. Enepeis ecapmoniunux konugeans. Ilepemeopenns enepeii 6 npoyeci Korusamy.

23. 3racarpoui MexaHiuHi Ta eNeKTpoMarHiTHi konuBaHHs. KoediieHt 3racanss, sorapudmiaHui
JEKPEMEHT, JOOPOTHICTh. ATIEPIOINYHI TPOIIECH.

24. ]JlonaBaHHs TapMOHIYHUX KOJMBAaHb OJHOTO HAIpsSIMy 3 OJHAKOBUMM YacTOTaMu. BuTT.
JlonaBaHHSI B3a€MHO TEPNEHIUKYISIPHUX KOJMBAHb 3 OJHAKOBHMMHU Ta DPi3HUMH 4actoramu. Dirypu
Jliccaxy, IX BUKOPUCTAHHS /1151 BUMIPIOBAaHHS YaCTOTH KOJIUBAHb.

25. Bumymieni konvBaHHS, nudepeHIialibHe PIBHAHHS BUMYIICHUX KOJHMBAaHb (MEXaHIYHHUX Ta
€JIGKTPOMArHiTHUX), HOro po3B's3aHHsA. AMIUTITYJa Ta (a3a BUMYIIEHUX KOJMBaHb. Pe3oHaHc, ioro
3aCTOCYBAHHS B Haylll 1 TexHill. Pe3oHaHCHI KpuBI, X aHai3.

XBHJIbLOBI POLECH

26. MexaHi3M yTBOpEHHSI MEXaHIYHUX XBHIIb y MIPY)KHOMY cepenoBuii. [10310BkHI Ta monepeyHi
xBwiIi. bixydi xBuii. CTanioHapHi, MOHOXPOMAaTHYHI, CHHYCOI1aIbHI XBWJII. XBHUJIbOBA OBEPXHS, PPOHT
XBWII, JIOBXKUHA XBHWJII, XBUJILOBE YHCJIO, XBUIBOBUM BEKTOp, pa3zoBa mBUAKICTh. [Imocki Ta chepuuni
xBWIi. PIBHAHHS O1Ky40i XBUIII, XBUIbOBE PIBHAHHS.

27. Iowupenns xeunv y cepedosuwax 3 oucnepciero. [lonsmmsa npo Xxeunvbosuil nakem ma
2pYno8y ueUoKicms.

28. [IpuHnmn cynepnosuitii. [aTepdepeH tiss MOHOXPOMATUYHAX XBUIIb, KOTEPEHTHICTh

29. Crosui xBuiii. By3nu ta my4HocTi. BiacHi 4acToTu KoJMBaHb 0OMEKEHOT0 CEepeOBHUIIIA.

30. Enemenmu axycmuku. Xapakmepucmuku 38VKOSUX XGUNb. Yibmpazeyk ma  1io2o
BUKOPUCTNAHHA. 3aN0MAEHHS MaA 8i00UBAHHS 36VKOBUX X6UTb

31. PiBHaHHA MakcBemia y BIJCYTHOCTI €INEKTPUYHHUX 3apsyliB 1 CTPYMIB TIPOBIJTHOCTI,
€JIGKTPOMArHiTHI XBWJIi, HIBHJKICTh iX TMOIIUPEHHS B JieleKTpuky. JludepeHuianpHe piBHAHHA
€JIEKTPOMAarHiTHO1 XBuI, ii eHeprisd. Bexrop [loitHTinra. BunpoMmiHioBaHHS €1€KTPOMAarHiTHUX XBHJIb 1
NPUHOM €eKTPOMArHiTHUX XBUJIb.

32. Ilxana  eneKmpoMazHimHux  X6uib, iX  OCHOGHI — 61ACMUBOCMI.  3ACMOCYBAHHS
eIeKMPOMASHIMHUX XBUTb PI3HO20 OIANA30H).

XBHJIbOBA ONITHKA

33. Kopomxuii 0211510 po36umky ysaeieHb npo npupooy ceimaa. Ceimaiosi Xeuii, c8imio8uti eKmop,
onmuuna 006dcuna winsaxy. Koeepenmmuicmo ma MOHOXpomMamuuHicms C8IMI06UX XEUTTb.

34. Inurepdepenuis CBiTIa; METOIU CIIOCTEPEXKEHHS 1HTepdepeHLii cBiTia. [HTepdepeniis ciTia
y TOHKHUX TUTIBKaxX. 3acTOCyBaHHs iHTepdepeHIii cBiTia.

35. udpakuis cBimioBux XBuib. [Ipuniun [roifrenca-®penens. IloHATTS mpo MeTox 30H




Openens. Juppakyia Ppenens na kpyeromy omeopi ma oucky. Juppakyis Ppayneopepa na wiruni ma
oughpakyitinux Ipamkax, Ou@pakyiuui Ipamxu K cnekmpaivHui npunad. Ilowamms npo po30inogy
30aMHICMb ONMUYHUX NPULAOI8. YasleHHs npo 2o102paq)iio

36. Ionsipu3artisi CBITIOBUX XBWIIb. [IpupoiHe Ta MOJSpU30BaHE CBITIIO, YACTKOBO MOJISPU30BAHE
CBITJIO, CTYIIHB MoJsApu3alii cBitna. [lonapuzayis ceimna npu 8i00UBAHHI MA 3AIOMIEHHI.

37. lloapiiiHe mNpoMEHE3wWIOMJIEHHS B  KpHUCTanax; (isuyHa MpUpoaa  MOJBIHHOTO
npoMeHe3ajJoMIIeHHs.  [lonsapuzayivuni npusmu ma noaapoiou. 3axon Manoca. 3acmocysanns
NONAPU30BAHO20 CBIMIAA 8 HAYYL | MEeXHIYI.

38. Hucnepcia céimaa. [lonamms npo enekmpoury meopito oucnepcii. J{ucnepcis i noeiuHaHHs.

EjeMeHTH KBAHTOBOI OITHKH

39. TemsoBe BHIIPOMIHIOBAaHHS, HOro piBHOBaXHUH xapakrep. IloBHa Ta crekTpaibHa
BUIPOMIHIOBaJIbHA 3/JaTHICTh; IOTJIMHAJIBHA 37aTHICTh. AOCOIIOTHO YopHe TiNo; 3akoH Kipxroda.
[TosicHeHHs KONTBLOPY Ti Ha MmijicTaBi 3akoHy Kipxroda.

40. HecnpoMOXHICTh KJIAaCHYHOI Teopii TEIUIOBOro BHUIIpOMiHIOBaHHSA. KBaHTOBa rimoreza Ta
¢dopmymna [Tnanka ans po3noairy eHeprii B CIeKTpi BUIIPOMIHIOBaHHS a0COIIOTHO YOPHOTO TiJa.

41. 3akon Credana-bonbpiMana; 3akoH 3MimeHHs BiHa; 3B’30K BKa3aHMX 3aKOHIB 3 ()OPMYIIOHO
[Inanka. Onmuuna nipomempisn. Tennosi dxcepena ceimiua.

42. 3oBHimHIA (oToedekT, Ioro excrnepuMeHTadbHI 3aKOHOMipHOCTi. HecnpoMoXxHICTh
KJAaCH4YHOI (PI3UKM  TMiJi dYac TOSCHEHHS EKCIIEPUMEHTAIFHUX 3aKOHOMIPHOCTEH 30BHIIIHBOTO
doroedekry.. 3acmocysanus 308HiWHBb020I pomoehekmy; pomoenemenmu, homopere.

43. KopnyckyisipHO-XBUJIBOBHMA Jyalli3M €JIGKTPOMArHITHOTO BUNPOMiHIOBaHHA. DOTOHH, iX
eHeprisi, Maca Ta immynabc [IOHSTTS TpPO KBaHTOBY TEOpil0 30BHIMIHBOTO (oToedexty. Dopmyna
Eitamreiina st 30BHIHEBOTO poToedekty. Edext KomnTona, iioro Teopis

44. Cepeoosuuje 3 iH8epCHOI 3dceNleHicmio eHepeemudnux pigHie CnowmauHe ma GuUMYULEHE
sunpomintoganns. Ilpunyun 0ii 1azepis.

2. JlaGopaTopHHuii NPAKTHKYM 3 KOJHBAJLHHUX Ta XBIJIbBHX NPOIECIB

3. KouTpoJbHe 3aBIaHHA 10 CAMOCTIIHHOI POOOTH 3 KOJIMBAJILHUX TA XBUJILBUX NPOIECIB,
XBHJIHLOBOI TA KBAHTOBOI ONITHKH /7/

Ne InpuBinyansne | Ne [nnuBinyansHe Ne InnuBigyansHe Ne [npuBinyansHe
3/n 3aBiaHHg Ned | 3/m 3aBaHHs Ned 3/m 3aBaHHs Ned 3/1 3aBaHHs Ned

1 BapianT 1 9 | Bapiant 9 17 | Bapianr 7 25 | Bapiant 5

2 BapianTt 2 10 | Bapianr 10 18 | Bapianr 8 26 | Bapiant 6

3 Bapianr 3 11 | Bapianr | 19 | Bapiant 9 27 | Bapiant 7

4 Bapianr 4 12 | Bapianr 2 20 | BapianT 10 28 | BapianT 8

B BapianT 5 13 | Bapianr 3 21 | Bapiant 1 29 | Bapiant 9

6 Bapianr 6 14 | Bapianrt 4 22 | BapianT 2 30 | BapianT 10

7 Bapiant 7 15 | Bapianr 5 23 | Bapiant 3 31 | Bapianr |

8 BapianT 8 16 | Bapianr 6 24 | Bapianr 4 32 | BapianT 2

OcHOBM KBaHTOBOI Qi3UKH
1. Teopis
EjeMeHTH KBAaHTOBOI MeXaHiKH

45. VYrpynHenHs kimacuyHOi (izuku. EkcnepuMeHTalbHI JTOKa3W HAsSBHOCTI XBUILOBUX
BJIACTUBOCTEH y MIKPOYACTHHOK; KOPIYCKYJISPHO-XBUIBOBUM JIyadi3M BJIACTUBOCTEH pPEUOBHHHU.
®opmyina ne-bpoits.

46. CriBBigHOIIEHHS HEBU3HAYEHOCTEH JUIsi KOOPAMHAT Ta BIAMOBITHUX [0 HUX MPOEKITii
IMITYJTbCY MIKPOYACTHHKH SIK TIPOSIB i1 XBHJILOBHX BJIACTHBOCTEH. CITiBBIIHOIIECHHSI HEBU3HAYEHOCTEH JIJIst
eHeprii Ta yacy; MOHATTS CTallilOHApPHOTO CTaHy. MexXi 3aCTOCYBaHHS KJIACUYHOI MEXaHIKH.

47. XBwiboBa QyHKIS Ta ii cratucTuyHui 3micT. PiBHsHHsA Ulpeninrepa sik piBHSHHS pyXy B
kBaHTOBIM MexaHiui. Cramionapue piBHsHHA Ulpeninrepa. TynenbHuit edekr, ioro nposiBu; koedilieHT
MPOXO/KEHHS YaCTUHKH yepe3 MoTeHIianbHuil 6ap’ep. IlpuHuun aii TYyHEITbHOTO MIKPOCKOIA.




48. MikpoyacTUHKa B-OJHOBHUMIPHIN MPSAMOKYTHIA HECKIHUYEHHO TJIMOOKINA MOTEHIIANbHIA sMi.
KBanTtyBanHsi eHeprii sk crnoci6 BimOopy eHeprii crallioHapHHUX CTaHiB KBaHTOBOI cucrtemMu. HymboBa
EHEepTisl YaCTUHKH.

49. Piusuns llpeninrepa uist eJIeKTpoHA B aTOMi BOJHIO. MeXaHIYHUN Ta MarHiTHUH MOMEHTH
opOiTambHOTO pyXy enekTpoHa. CIIHOBI MEXaHIYHHMM 1 MarHiTHUHA MOMEHTH €JIEKTpOoHa; MarHeToH bopa.
EnepreTnunuil criekTp atoMa BOJHIO Ta BOAHENOAIOHMX aToMiB. IIOHATTS MpO €HEPreTHYHUIl CIEKTp
OaraToeneKTpOHHUX aToMiB. [IOHATTS PO CHeKTpaabHUIl aHami3.

50. Penmeeniecoke SUNPOMIHIOBAHHSA, CYYINbHUU MA XAPAKMEPUCMUYHUL DPEeHMeHICbKULL
cnexkmpu. Kopomrxoxeunvosa medica penmeeHiecokozo cnekmpa. QoepoicanHs ma 3acmocy8aHHs
PEHM2EHIBCLKUX NPOMEHIE.

EJjieMeHTH KBAHTOBOI CTATHCTHKHU Ta (i3MKH TBEPAOIO Tija

51. IToHATTS PO KBAaHTOBY CTAaTUCTHUKY; cTatucTrka depmi-/ipaka 1 bose-EiiHmTelina; npuHIUIT
[Mayni. KBanTosi ¢ynkuii posnoainy. Ineansuuii ra3 @epmi npu T = 0; enepris (piBenp) Pepmi. 3mina
KBaHTOBOI QyHKIIIT po3noairy @epMi Mpu MiIBUICHHI TeMnepaTrypu; Temmeparypa ®epmi ta ii piznunuii
3micT. EnexTponHuii ra3 y merasi sk 00’ €KT 3acTocyBaHHs ctaTucTuku @epmi - lipaka.

52. IloHATTS TPO KBAa3MYACTUHKH; €IEKTPOHU MPOBIAHOCTI B €JICKTPUYHOMY IOJI KPUCTATIIYHUX
rpatok 1 (OHOHM SK KBa3M4YaCTUHKU. [IOHATTA TPO KBAaHTOBY TEOPII0 TEIUIOEMHOCTEH KpPHUCTAIB;
temneparypa Jlebas. EnxexTpornpoBiiHICT, MeTaliB, MpUpoJa ONOpPY METaliB 3 KBAaHTOBOI TOYKHU 30pY.
3aJeKHICTh OMOPY METaly Bix Temreparypu. [IoHATTS mpo HaIPOBIAHICTb.

53. Po3mieruieHHS €HEPreTUYHHMX PIBHIB BaJCHTHUX CJICKTPOHIB B 130JIbOBAaHUX aTOMax IpH
YTBOPEHHI KPHCTANIYHUX TPATOK i BUHUKHEHHS €HepreTHYHuX 30H. [loain TBepAuX Tija Ha MPOBIIHUKH,
TENEeKTPUKH Ta HAMIBIPOBITHUKHU 13 30HHOT TOUKH 30DY.

54. BnacHi HamiBIPOBIJHUKH, 3aJ€KHICTh 1X €IEKTPONPOBIAHOCTI BiJ TemnepaTypu. JloMimKoBi
HaMIBIIPOBIIHUKH, TOHOPHI Ta aKUENTOpHI piBHI. ENeKTpoHU Ta MipKu, HAMIBOPOBITHUKHU P - Ta N - TUILY.
BeHTmibHI BIACTUBOCTI KOHTAKTy HAIIBIIPOBITHHUKIB P- Ta N- tumy. [loaBiitHuii enexTpudnuii map (P -
n — nepexin). Hanienposionuxkosi 0ioou, mpan3ucmopu.

95. Buympiwniu homoeghekm ma 11020 3aCmocy8anHsi.

®Di3uKa aTOMHOIO siApa
1. Teopisn
CkJa/ i eHeprisi 3B’A3KY siApa; s/IEPHI peakuii; pagioaKTUBHICTh
56. Excnepumenmanvhi hakmu, sKi c8iouamsv npo CKIAOHY CMPYKMYPY AmMOMHO20 A0pd, U020
CKA0; HYKIOHHA MOOelb amomMHo20 0pa. OCHOGHI CMAmMUYHI XApakmepucmuku sep: Macd, po3mip,
3apsao0 i MASHIMHUL MOMEHM, MAco8e ma 3aps008e Yucio amomuoco aopa. [lepexm macu ma enepeis
36'513Ky s10pa, cmabinbHicms amomHux soep. Aoepui cunu, siK nposié CUTbHOL 83AEMOOIT MINC HYKTOHAMU.

eHepris peakiii. 3akoHU 30epeKEeHHs B AAEPHUX PeaKIisx

58. Paodioakxmusnicms. 3axon paodioakmusnozo posnady. Anvgpa- ma bema-posnadu, ix
MeXauizmMu, NnoxXo0dceHnHs —eunpomintoganus. Lllmyuna padioaxmuenicms, ii euou./lanyrocosa peaxyis
nooiny soep. Poboma soepnoco peaxmopa. Ilpodykxmu noodiny sioepnoco nanusa. llepesacu ma 6aou
s0epHoi enepeemuxu. Peaxyii cunmesy amomuux adep. I[lpobnema keposanoi peaxyii cunmesy.

DyHIAMEHTAJbHI YACTHHKH i B3acMOIil; cyyacHa iz HYHA KAPTHHA CBITY

59. @ynoamenmanvui 83aemodii. Jlenmonu ma xeapxu,; Kaniopysaiori 6030HU. AOpoHU; K8APKOBA
cmpykmypa aopomie. AOporHi poounu.

60. Peuosuna ma none. Yasnenus npo cyuacui npooiemu ¢izuxu ma acmpogizuxu. @isuxa ma
eKo02is.




2. JIa0opaTOpHU NPAKTUKYM 3 OCHOB KBAaHTOBOI izuKHu Ta (PiZMKH aTOMHOI0 sIApA.

3. KouTpoJnHe 3aBI1aHHA 10 CAMOCTIIHOI pO0OOTH 3 OCHOB KBAaHTOBOI diznku /7/

No [HauBiTyanbHe Howmepa 3agau Ne InnuBinyanbHe Homepa 3agau

3/m 3aBaaHHs NeS 3/m 3aBgaHHs Ne5
1 Bapianr 1 1:3;7 17 Bapiant 7 1.3, 7
2 Bapianr 2 1:3;7 18 Bapianr 8 1.3, 7
3 BapianT 3 1:.3:7 19 | Bapiaar 9 2:4:6
4 Bapiant 4 2:4:6 20 Bapiant 10 2:4:6
5 BapianTt 5 1;3;7 21 | Bapianr 1 1;3;7
6 Bapiant 6 2:4:6 22 Bapianr 2 2:4;6
7 Bapiant 7 1;3;7 23 | Bapianr 3 1;3;7
8 Bapianr 8 2:4:6 24 Bapiant 4 2:4;6
9 Bapiant 9 1:3;7 25 Bapianr 5 1.3, 7
10 | BapianT 10 2:4:6 26 | Bapiant 6 2:4:6
11 | BapianT 1 2:5:7 27 Bapiant 7 2:5;,7
12 | BapianTt 2 1:3:6 28 | Bapianr 8 1:3:6
13 | Bapiant 3 2:4:6 29 Bapiant 9 2:4;6
14 | BapianT 4 3;5,7 30 | Bapianr 10 1;3;7
15 | Bapiant 5 1:.3:7 31 | Bapianr 1 3:5:7
16 | BapianT 6 1. 4,7 32 Bapianr 2 1. 4,7

4. KourpoabHe 3aBIaHHA 10 CAMOCTIIHOI POOOTH 3 OCHOB KBAHTOBOI CTATUCTUKM i Qi3uKu

TBEPJOro Tija ta ¢gizuku aroMHoro saapa /7/

No InnuBinyansHe Howmepa 3agau No [HnuBiTyanbHe Homepa 3anau

3/1 3aBaaHHs Neb 3/ 3aBraHHs Neb
1 BapianT 1 1;3;7 17 | Bapianr 7 1;3;7
2 BapianT 2 1.3, 7 18 BapianTt 8 13,7
3 BapianT 3 1:.3:7 19 | Bapiant 9 2:4:6
4 Bapiant 4 2.4, 6 20 | BapianaTt 10 2.4, 6
5 Bapiant 5 1.3, 7 21 BapianT 1 1:3;7
6 BapianT 6 2.4, 6 22 | Bapianr 2 2.4, 6
7 Bapiant 7 1.3, 7 23 BapianT 3 1:3;7
8 BapianT 8 2:4:6 24 | BapianT 4 2.4, 6
9 Bapiant 9 1.3, 7 25 BapianT 5 1:3;7
10 | Bapiant 10 2:4:6 26 BapianTt 6 2:4:6
11 | Bapiant 1 2.5, 7 27 | Bapiant 7 2.5, 7
12 | Bapianr 2 1:3:6 28 BapianTt 8 1:3:6
13 | Bapianr 3 2:4:6 29 | BapianaTt 9 2:4:6
14 | Bapiant 4 3;5:;7 30 BapianT 10 1.3, 7
15 | BapianTt 5 1:.3:7 31 | Bapianr 1 3:5:7
16 | BapianTt 6 1. 4,7 32 | BapianT 2 1. 4:7
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Ipumimka. [lumanns, HabpaHi Kypcu8om, 8uHeceHi Ha camocmiliHe 8UeUeHHs!



