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1. MacnopT $oHaa oLeHOUHbIX cpeacTs (panee — POC)

1.1. MnaHupyeMble pe3ynbTaTbl 06y4eHUs Mo AUCLUMNIVHE

Kog Kog 1 HanMeHoBaHMe MHOMKATOPOB
HanmMeHoBaHMe koMneTeHLmm
KOMMNeTeHUmMn LOCTUYKEHUS KOMNETEH LN
OllK-1 CnocobeH Mcnonb3oBaTbh OMK-1.1. 3HaeT 1 yMeeT UCNOoMb30BaTh B
MOJIOXKEHUS, NpodeCCUoHaNIbHOM AeATENbHOCTHU
3aKOHbl 1 METO[b byHOAMEHTa/IbHble 3aKOHbI MPUPOAbI U
€CTeCTBEHHbIX HAYK U OCHOBHblE dU3MnYyecKme 1
MaTeEMaTUKK /19 peleHms MaTeMaTu4yecKme 3aKOoHbl U MeTobl
3ala4 MHXXEHepHOU HaKonneHus, nepesayn 1 obpaboTku
[eaTeNbHOCTH nHbopmMaLmm
NOTK-1.2. [pUMeHaeT eCTeCTBEHHOHaYYHble U
OBLENHIKEHEPHbIE 3HAHNS, PUNYECKME 3aKOHDI
M MaTeMaTUYeCKn MeTobl AN peLeHus 3a4au
TEOPEeTUYECKOro 1 NPUKIAAHOMO XapakTepa
NOTMK-1.3. AHanusnpyeT 1 obobliaeT
npodeccroHanbHyo MHbopMaLMIO Ha
TEOPETUKO-METOA0N0MMYECKOM YPOBHE
OllK-2 CrnocobeH caMoCTOSATENbHO MOlK-2.1. PaspabaTtbiBaeT pelleHne

NPOBOANTb SKCNEPUMEHTANbHbIE
nccnegoBaHUs U UCMob3oBaTh
OCHOBHbIE NMpMeMbl 06pPaboTKN K
NpencTaBNEHNs MONYYEHHbIX
JAHHbIX

KOHKPETHOW 3a4a4u, Bbibrpas ONTUMasbHbIN
BapVaHT, oLeHnBas ero LJOCTOMHCTBA U
HeLOCTaTKu, onpefenseT OxXnagaemble
pe3ynbTaTbl peleHns BblAeNEHHbIX 3a4a4
MOMK-2.2. icnonb3yeT OCHOBHbIE METOAbI U
CPeLCTBa U3MEPEHUIN 1 NPOBEAEeHS
aKCNEepUMEHTASIbHbIX UCCNeA0BaHUN, CUCTEMD
cTaHZapTm3aumm u ceptrndurkaumm

MOMMK-2.3. OcyuiecTBaseT o6paboTky m
NpeAcTaBNeHNe MNONYYEHHbIX JaHHbIX U OLEHKY
NOrpPeLWHOCTY PE3Y/bTAaTOB U3MEPEHUI

B pesynbTaTe usyvyeHns gUCcumninHbl O0Y4atoLLMNCS LO/MKEH:

3HaeT; OCHOBHblE c|>v|3l/|\4ec+<me NOJNTOXXEHUA, MOHATNA N 3aKOHbI; METOAbl TEOPETUYECKOTO U
SKCMNMepnMeHTaJIbHOIro NccieoBaHMA NMpn pelleH1n I'IpOCI)eCCl/IOHa}'IbeIX 3adad, MeTOodbl
TEOPEeTNHECKOro N SKCNepnMeHTasZIbHOIro NccsieaoBaHMA Npn peeHmm I'Ipoq)eCCI/IOHa}'IbeIX 3a4a4

YMeeT: NPUMEHATb COOTBETCTBYIOLLMIN GU3MKO-MATEMATUYECKUIA annapaT Npu peLleHnm
npodeccroHanbHbIX 3afay; NPUMEHSTb METObl TEOPETUYECKOTO U IKCMEPUMEHTANIBHOTO
MCCneaoBaHUs NpY peweHnn NPodeCccMoHanbHbIX 3a4a4, MPUMEHNATb METOALI TEOPETUYECKOTO U
3KCMNEPUMEHTANIBHOIO CCNEL0OBAHMS NMPU PELLEHMM NPOGECCUOHANBHBIX 3a4a4

BnageeT: HaBblkaMM MPAKTUYECKOro NPUMEHEeHMs GU3MKO-MaTeMaTUYEeCKOro anrnapara B peLeHum
3afla4 NpodeccroHanbHOM AeSTeNbHOCTH, HaBbIKaMM MPAKTUYECKOro MPUMEHEeHUs GU3MKO-
MaTeMaTUYeCKOro annapaTta B pelleHnmr 3a4a4 NpodeccroHanbHoM 4esTeNbHOCTM




1.2. CoeprkaHne AUCLMMNIIHDI

N©° TeMma (pasgen aucumnimHbl) Kon
(B cooTBeTcTBMM C PI1/[) KOMMETEH LM
Tema 1. OCHOBbI KTACCUYECKOWM MEXAHWKMN OlMK-1
OrllK-2
Tema 2. AMHAMUKA MOCTYNATENBHOIO ABMMXXEHWA TBEPAOIO TE/IA OlK-1
OrllK-2
Tema 3. AMHAMUWKA BPALLATE/IbHOTO ABVMXXEHNA TBEPAOIO TENA OlK-1
Orl1K-2
TEMA 4. 9NIEMEHTbI PENATUBUCTCKOM MEXAHWK OlnK-1
TEMA 5.MOJTIEKYTAPHAA OU3NKA. MONEKYNAPHO-KUHETUYECKAA TEOPKA OlK-1
OrllK-2
TEMA 6. TEPMOMNHAMUKA OlK-1
TEMA 7. SNEKTPUYECTBO M MATHETU3M. SJIEKTPOCTATUKA B BAKYYME U OlnK-1
BELLECTBE OlMK-2
TEMA 8. MOCTOAHHbIV SNEKTPUYECKNIA TOK OlMK-1
OrlK-2
TeMma 9. MarHuTocTaTMKa B BakyyMe 1 BelllecTse OlK-1
OrlK-2
TEMA 10. SJIEKTPOMAITHUTHAA MHOYKUNA OlnK-1
TEMA 11. 9JIEKTPOMATHNTHOE MOJE. YPABHEHWNA MAKCBE/INA OlK-1
TeMma 12. Dusmka konebaHum 1 BosH OlK-1
OlK-2
TEMA 13. 3BATYXAIOWME KOJTEBAHNA OlK-1
TEMA 14. BOJTHOBBbIE MPOLECCHI OlnK-1
TEMA 15. BO/THOBASA OMTVKA OlK-1
OrliK-2
TEMA 16. KBAHTOBAA TEOPW4A OriK-1
Orl1K-2
TEMA 17. ATOMHAA ON3NKA OlMK-1
Orl1K-2
TEMA 18. AOEPHAA OUN3VIKA OlMK-1
1.3. CucteMa oueHUBaHUS No gUCUUN/IMHE
ducumnnmHa niyyaeTcs B TeYeHne AByX CEMECTPOB.
dopMa NPoOMEXXYTOYHOM aTTeCTaLMM SK3aMeH.
LLikanbl OLLEeHKN YPOBHS
CcPOPMUPOBAHHOCTU PE3YNLTATOB LLikana oueHkM ypOBHS OCBOEHWUSI AUCLIUIMIUHBI
obyyeHus
YpoBHEBaSs LiKaia OLEeHKM 100 100 5-6a/1bHas LWKana, Heaonddepe
KOMMNeTeHL M 6anbHasa 6anbHasa OMddepeHLmpoBaHHas HUMPOBaHH
wKana, % wKana, % oueHKa/6ann as oLeHKa
[lONopOoroBbI HWKe 61 HWKe 61 «HeyaoBNeTBOPUTENbHO» / 2 | He 3a4TeHO
NOPOroBbI 61-85,9 61-69,9 <Y OBNETBOPUTENBHO>» / 3 3a4TeHO
70-85,9 «<Xopowo» / 4 3a4TEHO
MOBbILLIEHHbIN 86-100 86-100 «OTNUYHO>» / § 3a4TEHO




2. [NepeyeHb oLEeHOYHbBIX MaTePUAsIOB 4/15 MPOBEAEHMSA MPOMEXYTOYHOW aTTecTaumm
KOHTpOJ‘Ib n OoueHKa pe3ynbTaTtoB OCBOeHNA ANCUMNTINNHDI OCylleCTBdeTCA
npenojasaTeneM B XO4e TeKylwero KOHTPOAs YycneBaeMocTW (B Mpouecce npoBeseHus
NPaKTUYECKUX 3aHATUIN, TECTUPOBAHMS, ONPOCOB).
B xo4e npoBefeHUs NPOMEXYTOYHOW aTTeCcTalMM OCYLWECTBASETCA KOHTPO/b U OLEHKa
pe3ynbTaTtoB OCBOEHUA KOMI'IeTeHLI,l/Il7I.
[NepeyeHb BONPOCOB U 3a4aHNA OJ19 MOArOTOBKU K 9K3aMeEHY

OlMK-1. CnocobeH 1Ccnosnb3oBaTh NOIOXKEHUS, 3aKOHbI U METOAbl €CTECTBEHHbIX HayK "
MaTeMaTuKU 014 peleHns 3ajgad VIH)KeHepHOVI JeATe/IbHOCTU

OlK-2. CnocobeH CaMOCTOATE/IbHO MPOBOAUTb SKCNEPUMEHTASIbHBIE MCCNEeN0BAHNUS U
MCMNO/b30BaTb OCHOBHbIE MPUEMbI 06PabOTKM U NPeaCcTaBAEHMS MOMYYEHHbIX AaHHbIX

2 ceMecTp
1. CBs13b NOTEHUMANBHOM BHEPTNN C CUION, AENCTBYIOWEN HA MaTePUAbHYIO TOUKY.

2. 3aKOH COXpaHeHus sHeprum mn muMmnynbca. CoypapeHne abCoNTHO YNpyrmux u
abCoMIOTHO  Heynpyrux Ten. KoadpduUMeHT BOCCTAHOBNEHUS. JHeprus OCTaTOvHOM

nedopmaumu,
3. MOMeHT cunbl. HanpaeneHne BekTopa MOMEHTa CU/Ibl. [11e40 cunbl.

4. MOMeHT uMnynbca. MOMEHT UMMy ibCa MaTepUasibHOM TOYKM, BPALLAloOLWEerocs Tena.
HanpaeneHne BekTopa MOMEHTa UMMY/IbCa.

5. MOMeHT uHepuun Tena. MOMEHT MHepUMM Ten NpPaBUIbHOW FEeOMEeTPUYEeCKOU
dopMbl (KONbLO, ANCK, Wap, CTepeHb). TeopeMa LUTtenHepa.

6. OCHOBHOW 3aKOH OWMHAMWKMK BpalaTe/lbHOIro ABUXXEHWA. OcHoBHOE YpaBHEHNE
OVHaMUKK BpallaTe/ibHOIro ABMXEeHUA.

7. KuHeTnyeckasn aHeprus BpalaloWweroca Tena, KaTawerocs Tena.
8. 3aKOHbl COXPaAHEHUS MOMEHTA MMMYIbCa U SHEPTUM NPU BPALLATENBHOM ABUXEHUN.

9. N'vpockonuyecknn addekT. 'pockon. MNpeyeccusa rmpockona. YactoTa npeyeccum
rmpockona. 'mpokomnac.

10. CTO. T[loctynatbl 32uHWTeWHa. [lpeobpasoBaHna JlopeHua. Cnencteua  m3
npeobpaszoBaHui JTopeHua.

11. D/1EMEHTbI PENATUBUCTCKON MEXAHUKN. PenaTMBUCTCKME Macca, UMMYbC. SHEpPrus
NMOKOS, MNOMHAA 3HEPrus, KUMHeTuyeckas aHeprud. CBa3b Mexay MOJIHOW 3Hepruen u
PENATUBUCTCKOM MaCCOW.



12. OCHOBHbIE MOJIOXKEHUS MOﬂeKyﬂﬂpHO-Kl/lHeTl/NeCKOl;l TEeopUn. CTatuctmyeckmmn u
TepMO,EI,VIHaMquCKVIVI MeTObl nccnenoBaHu4. TepMO,EI,VIHaMVILIeCKl/Ie rnapaMeTpbl.
KonnyecTtBo BellecTBa.

13. WpgeanbHblt ra3. PaBHOBeCHoe cocTosHMe., Penakcauus. Bpemsa penakcaumm.
TepMoanHaMUYEeCKMM MPoLEece, AnarpaMma npoLecca.

14. 3aKOHbl MAeanbHOro rasa 418 M3onpoLeccoB, AMarpamMmbl NPOLECCOB (M30TepMa,
n3obapa, nsoxopa).

15. YpaBHeHme COCTOAHNA WMAea/lbHOIo rasa. O6'be,£I,VIHeHHbIl7I ra3soBblM  3QKOH.
MeToauka peweHnd 3aaq Ha ra3oBble 3aKOHbI.

16. OCHOBHble YpPaBHEHUSA MOJIEKYNIAPHO-KMHETUYECKON TEOpUM WMAEaNbHOro rasa.
CpefHsast KUHeTMYEeCKas SHEPrms TEMIOBOro ABMXKEHUS MOMEKY/, ee CBSA3b C abCONOTHOM
TeMnepartypou.

17. Yncno creneHen cBobOAbl MONEKy/bl. 3aKOH PaBHOMEPHOro pacrnpeaeneHus
SHEPIUKM NO CTENEHAM CBOHBOAbI MOIEKYbI.

18. PacnpepeneHne Monekyn uaeanbHOro rasa no CKOPOCTAM (pacnpepenexHue
MakcBenna). CpeaHss CKOpOCTb, CpeAHeKkBadpaTUYHas CKOPOCTb, Hambonee BeposiTHas
CKOPOCTb.

19. bapomeTpuyeckas dopmyna. PacnpeneneHne Monekyn uaeanbHoro rasa no
3HAYeHWsaM NoTeHUManbHoOW aHeprum (pacnpeaeneHne bonbmaHa).

20. fBneHus nepeHoca. CpefHee YNCO CTONKHOBEHWI, CPefHss A/IMHa CBOHBOAHOrO
npobera Monekyin.

21. 3aKkoHbl ANdPYy3mM, TENNONPOBOAHOCTM U BHYTPEHHEro TpeHus. MonekynspHo-
KMHETUMYECKas TEOPUS STUX ABNEHUN.

22. BHyTpeHHss 3Heprus wupeanbHoro rasa. PaboTta rasa B TepMoAMHAMUKE.
TennoobMeH, KONMYECTBO TEMIOTHI.

23. [lepBoe Havano TEPMOAMHAMUKKW, €ro MNPUMEHEHWEe K U30Mpoueccam U
afrabaTnyecKoMy npoLeccy.

24. TennoemkoCTb naeasnbHOro ras3a. 3aBUCUMOCTb TEMTIOEMKOCTU MAEANIbHOrO rasa ot
BMAa npoLecca. YpaBHeHne Mavepa.

25. AgnabaTtuyeckni npouecc. YpaBHeHue [lyaccoHa. [MokasaTtenb aguabatbl, ero
3aBMCUMOCTb OT YMUCna CTeneHen cBobobl MONEKy/ rasa.

26. ObpaTnMble 1 HeObpPATUMbIE NPOLECCH. BTOpOe HaYano TepMogMHAMUNKU,

27. CTaTUCTUYeCcKoe TOJIKOBaHME BTOPOro Ha4dana TepMOAMHAMUKN. 3HTpOI'Il/IFI.
BO3paCTaHl/le SHTPONMMKM Npn HepaBHOBECHbLIX MpouecCax. TpeTbe Ha4a/1o TepMOaANHaMUNKMN.

28. Lmknnyeckmne npouecchl. Tennosble ABUraTENN U XONOAWUIbHbIE MalVHbL. Liykn
KapHo 1 ero koadpdnuMeEHT NONE3HOrO AENCTBUS.



29. YpaBHeHwWe BaH-gep-Baanbca. Nepexod 13 razoobpasHOro COCTOAHMUA B XXUIOKOE.
Kputnyeckne napametpbl. dbdekt [xoyna-TomcoHa. CxukeHue rasoB. VcnapeHue u
KMNeHWe Xuakocten. Teepable Tena. Kpuctannmyeckme pelwetkn. PazoBble nepexonb
MeXXay arperaTHbIMM COCTOSIHUAMM BelllecTBa. PaszoBble nepexoabl 1 1 2 poa.

30. [NprMeHeHne Teopembl OCTporpanckoro-raycca. 3apsweHHas coepa.

31. [NpuMeHeHne TeopeMbl OCTporpafckoro-raycca. PaBHOMEPHO 3apsHKEHHbIM MO
obbeMy wap.

32. PaboTa SN1IEKTPUHECKOIO  Non4. LLI/IpKy}'IFILI,l/IFI BEKTOpa HalpaXXeHHOCTU
SNEKTPUNYECKOTro No4. JlokasaTenbCTBO NOTEHUMANbHOCTH SNTIEKTPNYECKOro rnos4.

33. CBA3b Mexy Hanps»eHHOCTbio U noTeHumanom. O6LWmin caydar, ofHOPOAHOE
aneKTpuYeckoe rnorne.

34. 9Hepr1/|;| B3aMMOAENCTBMS ANEKTPNHECKNX 3apPAaJO0B.

35. ,D,BVI)-KeHl/Ie 3apPAXEHHbIX 4aCTul, B 3/1EKTPHNYECKOM TMoJe. 3aKOHbI COXpaHeHnA
SHEeprmn nMnybcCa.

36. [AnaneKkTpukn. DNeKTpmuieckmin annosnb. AunonbHeli MOMEHT. AMnonb BO BHELWHEM
3NEKTPUYECKOM Mone.

37. Nongpusauma OnManekTpmukoB. BekTop nongpusauun. one BHYTPU AUSNEKTPUKA.
duanekTpuyeckas NpoHMLAEMOCTb Cpefbl.

38. BekTop anekTpuyeckoro cMmelleHus (anektpuyeckas wmHaykuma D). Teopema
OcTporpagckoro-laycca ana sekropa D.

39. CeFHeTO3}'IeKTpl/IKI/I, MX CBOMCTBA M MCMNOJIb30BaHMeE,

40. HpOBO,EI,Hl/IKl/I B 3/1EKTPOCTaTMHEeCKOM TnoJie. 3J'IeKTpOCTaTI/I‘-IeCKaﬂ MHOYKUNS.
Ycnosus paBHOBECKA 3apA00B B NPOBOAHUKE.

41. 9ﬂeKTpoeMKOCTb NPEOBOAHUKOB. KOH,CI,eHCaTOpr. EMKOCTb Pa3NYHbIX
KOHOEHCAaTOPOB.

42. EMKOCTb 6aTapemn KOHAEHCATOPOB, MCMO/b3OBaHME KOHAEHCATOPOB,

43. DHeprua 3apshkeHHoro koHaeHcatopa. O6beMHas MNOTHOCTb  3HEepPruu
3NEKTPUYECKOro MO, PacyeT aHEepPrmm HEOAHOPOAHOrO 3NEeKTPUYECKOro Nons.

44.Ycnous CylweCTBOBaHNA S/1EKTPUNYHECKOTO TOKa. Cuna ToKa, NI0OTHOCTb TOKa.

45. dnekTpuyeckas uenb. ICTOYHMKIN TOKa, CTOPOHHME CUbl, SNEKTPOABMKYLWAS CUa
(34C) nCTOYHMKA TOoKa.

46. 3akoH OMa gnst OAHOPOAHOIO y4YacTKa 3/1IEKTpUYeckon Lenn. Pabota n MOLWHOCTb
NOCTOAHHOIro TOKa. 3akoH [yxoyna-JleHua.

47. 3akoH OMa [Ons HeOo4HOPOMAHOro y4YacTka 3MeKTpuyeckon uenun. HanpsykeHue u
PAa3HOCTb NOTEHLMANOB /1 HEOAHOPOAHOrO Y4aCTKa N1eKTPUYECKOM Lenu.



48. 3akoH OMa [Ona 3aMKHYTOW 2neKkTpuyeckon uenu. [lones3Has MOLWHOCTD,
KO2ODUUMEHT NONE3HOTO AENCTBUSA MCTOYHMKA TOKA. TOK KOPOTKOIrO 3aMblkaHMs.

49. 3akoH OMa B AndpoepeHumansHon ¢opme.

50. [NpaBuna Kupxroga. PacyeT pa3BeTBNEeHHbIX SN1EKTPUYECKUX Lienen.
51. [NpeBpalleHns SHEPrn B SNEKTPUYECKNX LensX.

52. Knaccuyeckas afeKTpoHHas Teopus aM1eKTPOoNpOoBOAHOCTM METAs/IOB.

53. fABneHue CBepXnpoBognNMOCTMN. 9J'IeKTpl/1‘-IeCKl/Il;l TOK B BakyyMe, Tla3ax WU
KNOKOCTAX.

3ceMecTp

54. CBOMCTBaA MarHUTHOIO MNOAs U ero xapakrepuctuku. Cuna AMnepa. Cuna JlopeHua.
MarHuTHas MHOYKLUMS,

55. MarHMTHbIK MOMEHT KOHTYpPa C TOKOM. ,ﬂ,eVICTBl/Ie MarHMTHOIo Noad Ha KOHTYpP C
TOKOM. 9Hepl'l/lﬂ KOHTYPa C TOKOM B MarHMTHOM nose,

56. 3akoH bwo-CaBapa-/lanfaca 1 ero npuUMEHeHMe K pacyeTy MOCTOSHHbIX
MarHUTHbIX noneun. AN-metoa. MNpuHumn cynepnosmummn.

57. TTOTOK W UMPKYNSaUMS BEKTOpA MarHUTHOW WHAOYKUMW. 3aKOH MOJIHOrO TOKa.
MarHuTHoOe nosne CoieHonaAa, Toponaa.

58. PaboTa MarHMTHOroO Mons Mo nepeMeLeHnio NPOBOAHMKA C TOKOM, KOHTypa C
TOKOM,

59. [IBWKeHue 3apsHKeHHbIX YacTul, B 3/IEKTPUYECKOM W  MArHUTHOM  MOJSX,
MaCCCMNEKTPOMETPUS, YCKOPUTENU 3aPSHIKEHHbBIX YacTuL, addekT Xonna, Ml [l-reHepaTtop.

60. 21eKTPOHHAs Teopua MarHeTnsMa. HaMarHM4eHHOCTb.
61. InamMarHuTHbIN 3pPeKT. [InamarHeTrkm 1 napamarHeTnKu.

62. OnncaHne Noss B MarHeTukax. YCNoBus Ha rpaHuue pasgena AByxX MarHeTuKOB.
MNone B BO34YWHOM 3a30pe cephevHrka Topounaa. HanpsyKeHHOCTb MarHWMTHOro nons.
MarHuTHas NPOHNLAEMOCTb Cpefbl.

63. OeppomarHeTukn, nx cBoucTBa. Kpmeas CtonetoBa. MarHWTHbIM rMcTepesmc.
Touka Kiopu. CnvHoBasa npupoaa HaMarHu4mMBaHus deppomarHeTnko. PeppuTsbl. PaboTa
no nepeMarHu4MBaHuio ¢GeppoMarHeTMkoB U depputoB. XKecTkme U Markue
beppomMarHeTrku, nx NCnob3oBaHUeE.

064. dBneHne  31eKTPOMArHUTHOW NHAYKUMU (onbiTbl  ®apagesn).  3akoH
ANEKTPOMArHUTHOM MHAYKUMW. [NpaBuio JleHua.

65. BblBOA 3aKOHA 3N1EKTPOMArHUTHOM MHAOYKUMM HA OCHOBE 3/IEKTPOHHOW TEOopUM.
Cuna JlopeHLa Kak CTOpOHHSAA cuna. BuxpeBoe anekTpuyeckoe nosne.



66. BpalleHune paMku B MarHMTHOM nose.

67. dABneHne caMouHOYKUMU. WHOYKTUBHOCTb KOHTYPQ, WMHAYKTMBHOCTb KaTYLUKU.
[MoTokocuenneHve. 34C caMonHOYyKUMN.

68. 3Hepr1/|ﬂ MarHMTHOro nong. O6bemMHas NAOTHOCTb SHEepPIrmmnm MarHNMTHOro rnons.

69. Teopus 2NEKTPOMArHUTHOIrO nond. YpaBHeHWs MakcBenna B MHTErpasbHOMU
dopme.

70. 2N1eMeHTbl BEKTOPHOro aHanusa. [lBepreHumns 1 poTop BEKTOPHOIO Mo,
71. YpaBHeHns MakcBenna B anddepeHumansHomn popme.
72. Vlcnonb3oBaHue ocuunnorpada ansg n3yvyeHms rapMoHUYeCKnx KonebaHum.

73. CBobofHble 3aTyxalowme konebaHus, anddepeHuManbHoe  ypaBHeHUEe
3aTtyxalowmx  konebaHun, ero  peuweHue. [lapamMeTpbl  3aTyxalowmx  KonebaHuw.
KoaddnumeHT 3aTyxaHus, norapudMmnYeckmin [eKPeEMEHT 3aTyxaHus, LOOPOTHOCTD.

74. BblHYy>aeHHble konebaHus. [OuddepeHumanbHoe YypaBHEHME  BbIHY)KAEHHbIX
KonebaHui, ero pellenHune. NapameTpbl BbIHYXXAEHHbBIX KONebaHuI,

75. fBneHne pes3oHaHca. Pe3oHaHCHas 4YacTtoTta. 3aBUCUMMOCTb  aMMIUTyAbl
BbIHY>XXAEHHbIX KONebaHnM OT 4YaCTOTbl. PE30HaHC B TEXHMKE.

76. Llenb nepeMeHHOoro Toka. AKTUBHOE, EMKOCTHOE W MHAYKTUBHOE COMPOTUBIEHUS.
[ToHOE ConPOTMBNEHNE IIEKTPUYECKOW LLEMMN.

77. BektopHasg auarpamMma gna  konebaHu B LEnM  NepeMeHHOoro  Toka.
cnonb3oBaHWe amMarpaMmbl 418 onpeaeneHns napaMeTpoB KonebaHum,

78. HencTayowpe 3HayeHne Cuibl TOKa M HaNPsSYKeHUa B Lenn NepeMeHHOro Toka.
CpeLHas MOWHOCTb. KOapPULMEHT MOLLHOCTU.

79. BonHbl. [NonepeyHbie 1 npoaonbHblie BOMHbI. PPOHT BO/HBI, BOTHOBAsA MOBEPXHOCTb.
[MapameTpbl BOSIHbI. YpaBHEHME NIOCKOM 1 chepmnyeckom BOIHbl. BoTHOBOE ypaBHEHMe.

80. SHeprug ynpyrow BOMHbI. [110THOCTb SHEPru ynpyrom BOHbL. [N10THOCTb MOTOKA
3Heprum ynpyrom BosiHbl. Bektop YMoBa.

81. 3ByKoBble BOJIHbl. CKOPOCTb 3BYKa B rasax. ddekT Jonnepa.
82. MpuHumn cynepnosnummn. MutepdbepeHums n gudpakums BoH. CTos4ne BOHbI.
83. Teopust aNeKTPOMarHUMTHOro nons. YpasHeHus Makceenna.

84. 2nekTpoMarHuTHble BOMHbl. CBOUCTBA 3/IEKTPOMArHUTHOM BOJIHbL.  DHEeprusa
ANEKTPOMArHUTHOW BOMHbI. BekTop lNonTuHra.

85. BonHoBas ontuka. Bugumbin ceeT. CBETOBOM BEKTOP. VIHTEHCMBHOCTbL CBETa.
MpuHumn MonreHca-PpeHens.



86. WHTepdepeHuns cBeTa. YCnoBMe MakCMMyMa W YC/IOBUE MUHUMYMaA [
NHTEpdepeHumnn. PacyeT nHTepdEepPeHUNOHHON KAPTUHBI OT ABYX TOYEYHbIX MICTOYHUKOB.

87. PacyeT WHTepdEpPEeHUMOHHOM KapTMHBI B TOHKMX MAeHKax. [lonochkl paBHOM
TOMLWMHBI, MONOCHI PABHOrO HaknoHa. Konbua HbloToHa.

88. ndpakuma ceeta. MeTog 30H OpeHens. BekTopHaa anarpamma. Audpakums Ha
KPYr/1OM OTBEPCTUM, Ha ONCKE.

89. ndpakuma B napannenbHbix nyvax. Audbpakuma Ha wenu, HUTK. dudpakumoHHas
peweTka. [ndpakuoHHas peLleTKa, KaK CNeKkTpasbHbiM Npubop, ee paspellatowas cuna,
yrnosas gucnepcus. Ycnosue Panes.

90. [udpakums B NpocTpaHCTBeHHOW peweTke. Popmyna Bynbda-bparra.
PeHTreHoBCKasi CMEKTPOCKOMNUSA. PEHTTEHOCTPYKTYPHbIM aHaNM3.

901 [lpakTnyeckon npuMeHeHne wuHTepdepeHumn n audpakummn. NpocseTneHne
onTukn. ledbektockonums. CnektpomeTpus. MHTepdbepomeTpbl. Fonorpadus.

92. B3anmMopgencTteme cBeTa C BELWECTBOM. DNIEKTPOHHAs TEOPUS B3aUMOLEUCTBUS.
ducnepcus ceeTa. [ornolweHne cBeTa, 3aKoH byrepa. PaccesHne cBeTa, 3aKoH Panes.

03. [llongpusauma ceeTa. Buabl nongpusoBaHHOro ceeta. [longpusaTtopbl. 3aKOH
Mantoca. CTeneHb nongpusaumm ceeTa.

94. lNonapusaums ceeTa npu oTPaXKeHuK, 3akoH bptocTtepa.
95. [lBonHoe nyyenpenomneHue. Juxpousm. NprMeHeHns Nonsgpmu3oBaHHOO CBETa.

96. AGCONOTHO YepHOoe TeNo, ero nsnyyeHmne. CnekrpasbHas CBETMMOCTb abCOMIOTHO
yepHoro Tena. 3akoH CtedpaHa-bonbuMaHa. 3akoH BuHa.

97. Popmyna Panes-OxmnHca. KBaHTOoBasa runotesa n ¢opmyna MNnaHka. CpaBHeHMe C
3KCNEPUMEHTa/IbHBIM CMEKTPOM U3NYyYeHUS abCONOTHO YEPHOro Tena.

98. BHewHun ©¢oToaddekT. 3akoHbl BHewHero ¢otoaddekta. BonbT-aMnepHas
XapakTepuUCcTMka ¢oTtoanmoda. YpaBHEHWE ODWHWTEMHA A9 BHewHero dotoaddekTa.
DoTOoH, aHeprmna GoToHa, MMMyNbC GOTOHA.

99. 2¢dpekT KomnToHa. KBaHTOBas Teopusa adpdekTa.

100. M3nyyeHne K301MPOBaHHbIX aToMOB. CMeKTp W3ly4eHus aToMa BOAOPOAA.
MocTtynaTbl Bopa. BopoBckas Teopurs aToMa BoAOpO4a.

101. Twvnotesa pe-bpownda. [nnHa BonHbl ge-bpounng. OnblITHOE NoOATBEPXKAEHME
BOJIHOBbIX CBOMCTB BelecTBa. COOTHOWEHWEe HeonpeaeneHHocTen [enseHbepra.
Cnencrtaus 13 3TUX COOTHOLLEHUM.

102. YpaBHeHue LpeauHrepa. BonHoBas @yHKUMSA, ee  PU3NYECKUNM  CMBbIC.
icnonb3oBaHWe BOTHOBOM PYHKLMM B KBAHTOBOW MEXAHMKE.,

103. [BmxeHne cBoboAHOM YacTuubl. YpaBHeHue LpeanHrepa ans cBOH6OAHOM
4acTuLpl 1 ero peleHne. CyLHOCTb BOJHbI Ae-bpounns.



104. Yactuua B noTeHuuanbHoW ame. YpaBHeHuwe LUpeguHrepa, ero pelweHue.
KBaHTOBaHWe aHeprum YacTuupl. MNpuHLmMn cooTBeTCcTBMs bopa.

105. FapMoHMyecknin ocumnnaTop. YpaBHenue LpeanHrepa. KBaHToBaHME SHEPrUN.

106. TyHHe bHbIN 3GdeKT. YpaBHeHue LUpeanHrepa ana 4acTuLbl, NPOoXoasllen yepes
noTeHumanbHbi 6apbep. KoaddprumeHT npo3pavyHoCTm bapbepa.

108. AToM Bogopoa. YpaBHeHue LpednHrepa, ero peleHne. KBaHTOBble Yucna u
du3nYeckme BeIMYMHbI, onpenensembsle 3STUMU KBAHTOBbIMU YMCIAMU.

109. CxeMa SHepreTnveCkKnx ypOBHeﬂ M KBAHTOBO-MEXaHUYECKMX COCTOAHUM aToOMa
BOAOPOda.

110. CNOXKEHNE MEXaHMYECKMX MOMEHTOB. CMMH 31EKTPOHA, COOCTBEHHbIN MAarHUTHbIN
MOMEHT 3/1EKTPOHA, CBA3b MEXAY HUMU.

111. DKCNepuMeHTaibHOE NOATBEPXKAEHME HAIMYMA CMMHA a1eKTpoHa. OnbIT LLTepHa
n ['epnaxa. ToHKaa CTPYKTypa CNEKTPOB U3NYyYEeHNT aTOMOB.

112. [MpuHumMn 3anpeTa lNaynu. PacnpeneneHme 3/1eKTPOHOB B aTOMe MO COCTOSHUAM.
[Meprognyeckas cucTeMa a/1eMeHTOB. 3anncCh 3IEKTPOHHOW KOHGUIYypauym aTtoma.,

113. ONTnyeckne CBOMCTBA AaTOMOB WU MOJIEKY /. ATOMHbIE CNeKTpbl, MONEKYAPHbIE
CMeKTpbl N3Ty4HEeHUA.

114. PEHTreHOBCKOE XapakTepUCTUYECKOe 13TyveHne,
115. BbIHY»XAEHHOE U3/Ty4YeHne, ero CBOMCTBA.
116. Jlazep, ero yCTponCTBO U UCMOJIb3OBaHNE.

117. KBaHTOBast cTaTucTuka. MonHas eyHkuma pacnpeneneruns. PepmMmnoHsl 1 6030HbI,
OT/IMYMS B NOBEAEHUM.

118. CBobofaHble 2nekTpoHbl B MeTanne. YpoBeHb OPepmu. [MonHasa O yHKUMS
pacnpefeneHuns npu T=0. CpefHsasa aHeprus an1eKTPOHOB B MeTae.

11Q. Tenn0eMKOCTb 3/IEKTPOHHOIO rasa B MeTase.
120. CBepxnpoBoanMoCTb, BKLU-Teopus.
121. PaboTa BbIxoZa 21eKTPOHOB 13 MeTasna, popmyna JelmeHa.

122. ONeMEHTbl 30HHOM TeopuMn TBepaoro Tena. Metannbl, OUSNEKTPUKU U
NoNynpPOBOAHVKMN.

123. Cob6CcTBEHHAs N NpUMeECHas NPOBOANMOCTb MNOMYNPOBOAHMUKOB. MOy NPOBOAHMKM
N 1 p-tuna. OnpeaeneHne WNMPKWHbI 3anpeLLeHHOM 30HbI MOYNPOBOAHMKA.

124. ApepHas Mofenb atoMa. AToMHoe aapo. CocTaB, 0b03HavyeHne, 3apsf, Macca
aapa.
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125. JOHeprua cBan agpa. [edbexkT Macchl dapa. YaenbHas sHeprus cBss3n, ee
3aBMCUMOCTb OT MacCOBOIo ymcra A

126. AaepHble cunbl. CBOMCTBA saepHbIX cun. Moaenu aapa.

127. PagnoakTMBHOCTb. 3aKOH PaAMOAKTUBHOMO pacnaga. AKTUBHOCTb. [TOCTOAHHAS
pacnaga. MNepuop nonypacnaga.

128. daepHble peakumn. 3aKOHbl COXPaHeHUs B 94epPHbIX peakumsax. CeyeHne sgepHon
peakumu.

129. [leneHve qpep. LlenHas sagepHas peakums. Kputudyeckasa Macca. PaxTopb,
BAMSIOLME HA OCYLLIECTBEHME LEMNHOW aaepHON peakummn. MpakTuieckoe UCnob3oBaHue
peakuum,

130. TepMosgaepHbI CUHTE3. MexaHM3M MpoTekaHUsd peakuun. Temnepartypa, npu
KOTOPOM BO3MOXKHA peakuus.

131. BogopopgHas 6omba. MpOTOH-NPOTOHHBIM UMK BHYTPU 3BE34bl. YNPaBAseMbl
TEPMOALEPHbBIN CUHTES.

132. fApgepHas sHepreTuka. 3anacbl  TOMAMBE, CTOMMOCTb 3Heprun Ha A3C,
3KONOMMYECKMM aCrneKT.

133. Buapl B3anMogencTBMS B NPUPOLE, UX XapakTePUCTUKA (MHTEHCUMBHOCTD, PaguycC
NENCTBUSA, KBAHT B3aUMOAENCTBUA).

134. DnemMeHTapHble  YacTuupbl.  XapakTepUCTMKM  3EMEeHTapHbIX  YacTul,
Knaccudukaums aneMeHTapHbIX YacTu,

135. 3aKOHbl COXpPaHEHMS B peakLmax C y4aCTMEM 3/IEMEHTAPHbIX YacTUL,
[MPUMEpPHbIN TECT A1 NTOrOBOIro TECTUPOBAHUS:
2 ceMecTp

OlK-1. CnocobeH Ucnonb3oBaTb MNOOXKEHUS, 3aKOHbl U METOAbl €CTECTBEHHbIX HaYK U
MaTeEMaTUKU 419 PELUEHMS 334a4 MHXXEHEPHOWN OeATENbHOCTU

OrlMK-2. CnocobeH caMOCTOATENBbHO MPOBOAUTL SKCNEPUMEHTA/IbHbIE MCCNEAOBAHMSA U
MCMO/1b30BaTb OCHOBHbIE MPUEMBI 06PabOTKM U NPeACTaBIEHMS MOMYYEHHbIX JAHHBIX

TeMa 1. OCHOBbI KNTACCUYECKON MEXAHUKU

6.

Hea Tena bpolleHsl o0 OOHIM H TeM e YIJIOM K TOPH3OHTY
€ HAaYallbHBIMH CKOpOoCTAMH I H 2V, Ecnn conpoTHENeHHeM BO3OVEAR
npeHebpeds, TO COOTHOMEHHE QalbHOCTEH NoseTa 35/3; paEHO ...

1.4 242 3 242 4.2

11



YeMy paBHO OTHOLWEHME NMyTeEN, NPOULEHHbIX TEIOM 32 NEPBYIO CEKYHAY U YETBEPTYIO
CeKyHZbl Moce Havana cBO604HOrO NafeHus? 1.17, 2116, 3.1.3, 4.14

8. Jlogka nepennbiBaeT peKy WMPUHOM 600 M, MPUYEM PYNEBOM BCE BPEMS AEPXKUT
KypC nepneHamkynspHo 6eperam. CKOpOCTb NOAKN OTHOCUTENBHO BOAbBI 5 M/C, CKOPOCTb
TeYeHus pekn 3 M/ C. HYepes kakoe BpeMms noaKa AOCTUrHET NPOTMBOMONOXHOro 6epera?

1.120C,2.200C,3.90C,4.150C
TeMa 2. iInHaMukKa NoCTynaTes/ibHOro ABMXXeHua TBepaoro tena.

29. YenoBek Maccom m MpbIrHyn Ha 6eper ¢ HenoABMMXHOW NOAKM Maccoum M ¢
FOPW3OHTA/IbHO HAMPaB/IEHHOW CKOPOCTbIO V. YeMy paBeH MOoAy/lb CKOPOCTU NOOKU B
HayasibHbI MOMEHT MOC/ie MpbbKKa YenoBeka, e€Civ Nofgka MOXXeT CBOO6OAHO M/biTb MO
BOAE?

m m m+ M M m
v i
1, m+M| 2. m+M' 3. v mo 4 m B M

30. CncTeMa COCTOUT M3 TPEX LAPOB C MacCaMu My=1 KI, M,=2Kr, M3=3 KI, KOTOPbIE
OBWMKYTCH TaK, KaK MOKa3aHO Ha pUCyHKe. ECiM CKoOpOCTH WapoB paBHbl V4=3 M/C, V,=2 M/C,
V3=1M/C, TO

BE/IMYMHA CKOPOCTM LLEHTPA MacC 3TOW CUCTEMbI B M/ C paBHa..

o|
=]

1. 10, 2.2/3, 3.5/3, 4. 4

31. B kakmx cnyyasx npUMeHNM 3aKOH BCEMUPHOIO TAroTeHns B GopMe: RY

1.Tonbko gns Ten, MerLWmx WwapoobpasHyio dopmy, 2. s OAHOPOAHbIX Ten
mobon GOopPMbI, NOBLIX PA3MEPOB, Ha NMIOBbIX PACCTOAHMAX, 3. 15 NobbIX TEN HE3aBUCKMO
OT Ux GOPMBbI, PasMeEPOB M PacnpPefeNeHns MacC U PACCTOSAHUN MEXAY Tenamu, 4. TONbKO
LN TEen, KOTOopble MOXXHO CyuTaTb MATEpUasibHbIMKM Toukamu, 5. [ns maT. Todek u
O[HOPOAHbBIX LAPOO6PA3HbIX Te N0ObIX Pa3MepoB

32. JIbAWHKY, MaBaloWy0 B CTakaHe C MPEeCHOW BOAOW, MEPEHec/In B CTakaH C
cofieHon Bogow. pn 3TOM apxnMenoBa cuia, 4eUCTBYIOWAS Ha NbAUHKY, ...

1. He n3MeHMNach, Tak Kak BblTalKMBaloWasa C1/la paBHa BeCY NbAMHKN B BO3yXe,

12



2. YBENMYMAACH, TaK KaK MIOTHOCTb COIEHOM BOAbI BbilWe, YEM MAOTHOCTb MPECHOM
BO/pbI,

3. YMeHblIMNach, Tak Kak yMeHbLUMIaCb F}'Iy6l/IHa norpyxeHnda nbaAnHKM B BOAY,

4. yMeHbLlWMIacb, TakK Kak MJI0THOCTb I'IpeCHOl7I BO/Zbl MEHbLLE MIOTHOCTK CONEHOM

TeMa 8.[oCTOSAHHbBIN SNEKTPUYECKNNA TOK

40.

CbanaHcupOBaHHE H3MEPUTENLHE MoCT IpefcTaEneH Ha pucynke (U =0). Yemy pagHO CONpOTHENEHHE
pesucTopa Ry?

1.10 OM, 2. 4 OM, 3. 8 OM, 4. 6 OM

41. KaK M3MEeHUTCS COMPOTUB/IEHNE MPOBOAHWMKA, €C/IV ero paspesaTb Ha [Be paBHble
4acTW U COeAMHUTL 3T YaCTW NapanienbHo? 1. He M3MeHUTCH, 2. YMeHbLNTCA B 2 pas3a, 3.
[MpaBWIbHbIM OTBET HE NPUBEAEH, 4. YMEHbLUTCH B 4 pasa

3 cemecTp
Tema 9. .MarHutocTaTuka B BaKyyMe U BELLECTBE

82. B 04HOPOAHOM MarHUTHOM MOJIe HAaXOAMUTCH PAMKa, MO KOTOPOW HAYMHAET Teub
TOK. Cuna, AeNCTBYIOLLAsA Ha BEPXHIO CTOPOHY PaMKU, Hanpas/ieHa ..

1 [MepneHanKynapHO NIOCKOCTU YepTerxka K HaMm, 2. BBepx, 3. BHU3, 4.
MNepneHanKyngpHO MNIOCKOCTUN YepTexa OT Hac
83. KaknMMM MarHuUTHbIMWM CBOMCTBAMU MOXET 0613aJaTb BeWecTBO M3 aTOMOB C

YETHbIM YWUC/IOM 3NIEKTPOHOB B 0OOMIOMKE B ra3soobpasHOM COCTOSHUN? 1.
[MapaMarH1THbIMU,

2. AnamarHnTHeiMuK, 3.PeppomMarHUTHbIMM
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Tema 15 BonHoBas onTtuka

55. CBeT nepexoguT 13 BakyyMa B CTEK/O, NPW 3TOM Yros NafeHua paBeH a, Yron
npenomneHns B. Yemy paBHa CKOPOCTb CBETA B CTEK/E, €C/IM CKOPOCTb CBETA B BaKyyMe
c?

sin B sin oL CoOsS o cos B

[ vy (S [ c
1, sine D smB‘3. cosp 4 cose

56. Kakue aKCNepUMEHTbl IerIM B OCHOBY TUMNOTE3bl O MOMNEPEYHOCTU CBETOBOM
BOJIHbI?

1. OnbiTbl ®r3o 1 Pyko, 2. OnbITbl MO OTKPLITUIO ABOWMHOIO y4yenpenoMaeHns U
onbITel Manioca, 3. OnbiTol Mepua, 4.0nbiTol Papages

57. [NokasaTtenu npesioMneHna Bodbl, CTeks1a N a/iMa3a OTHOCUTE/IbHO BO3yXa PaBHbI
1,33, 1,5 1 2.42. B KaKOM 13 3TUX BELWECTB I'Ipeﬂ,eﬂbell;I Yron rnonHoro oTpaxXeHna nMeeT
MaKcCKManbHoe 3HavyeHune? 1. B Boge, B anmase, 3.Bo Bcex BelecTBax yron nosiHoro
OoTpaXXeHnd oAMHaKoOB,

4. B cTtekne
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