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1. llesu u 3212494 AU CIUILIHHBI

- U3YYEHUE 3aKOHOB OKPYKAIOLIEr0 MUPA U UX B3aUMOCBSI3H; - OBJIAJICHNE
byHIaMEeHTaTbHBIMY MPUHIIUIIAMHA U METOAAMHU PEILIeHUsI HAyYHO-TEXHUUECKUX 3a]1a4; -
(opMHpOBaHUE HABBIKOB 10 TPUMEHEHUIO MOJIOKEHUN (PyHAAMEHTANBHOU PU3NKH K
IPaMOTHOMY HAayYHOMY aHaJIU3y CUTyallii, C KOTOPhIMH OaKajlaBpy NpUIETCs
CTaJIKMBATHCA MPHU CO3IaHUM, PA3BUTHH H/WIIA UCIIOIH30BAHUU HOBOW TEXHUKU U HOBBIX
TEXHOJOTUH; - OCBOCHHE OCHOBHBIX (PU3NUYECKUX TEOPHl, MO3BOJSIOIIUX ONMHUCATh
SBJICHUU B MPUPOJIE, U MPEACIIOB TPUMEHUMOCTH ITUX TEOPU JIJIsl pelIeHUs
COBPEMEHHBIX U NEPCIEKTUBHBIX NPOPECCUOHATIBHBIX 3a1a4; - (OPMUPOBAHUE Y
CTYZIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTHHBI MUPA; - 03HAKOMIICHHE CTYIECHTOB C
UCTOPHUEH U JIOTUKOU Pa3BUTHs (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

Pu3N4ECKUE OCHOBBI MEXAHUKH: MIOHSITUE COCTOSIHUSA B KJJACCUYECKOW MEXAHUKE,
YPaBHEHHUSI IBUKEHUS, 3aKOHBI COXPAHEHUS, OCHOBBI PEJISITABUCTCKOM MEXaHUKU,
IIPUHLIUIT OTHOCUTEIBHOCTH B MEXAHUKE, KWHEMATHKa U JJUHAMUKA TBEPJIOIO TEIA,
AKUJKOCTEU U ra3oB. DJNEKTPUYECTBO U MATHETU3M: JIEKTPOCTATUKA U MArHUTOCTATUKA B
BaKyyMe€ M BEIIIeCTBE, ypaBHEHUs MakcBellia B MHTErpaibHON U nuddepeHnanbHoNn
dbopMme, MaTepranbHbIC YPAaBHCHUS, KBA3UCTAIIMOHAPHBIC TOKU, TTPUHITUTI
OTHOCUTEJIBHOCTH B 3JieKTpoarHaMuke. Ou3rka koaeOaHui U BOJIH: TAPMOHUYECKUI U
AHTAPMOHUYECKUI OCIHUIUIATOP, (PU3NUYECKUN CMBICIT CIIEKTPAIBHOTO Pa3JI0KEHUS,
KMHEMaTHKa BOJHOBBIX MPOLIECCOB, HOPMAJIbHBIE MOJIbI, UHTEpPEPEHIIUS U TUPPAKIIH
BOJIH, 27ieMeHThl Dypbe-onTuku. KBaHTOBas Pusnka: KOPIyCKyISIPHO-BOJHOBOU JTyan3M,
MIPUHIIUIT HEONIPEICIICHHOCTH, KBAHTOBBIE COCTOSHUS, IPUHIUI CYTIEPIO3ULINH,
KBaHTOBBIC YPABHEHUS JIBHXKCHUS, OTIEPATOPhl (PU3MUECKUX BEJIUYMH, SHEPTETUUCCKUI
CIEKTP aTOMOB M MOJIEKYJ, MPUPOJa XUMHUUECKON cBA3U. CTaTucTHUecKas (Gu3uKa u
TEPMOAMHAMUKA: TPU Hayajaa TePMOJIUHAMUKH, TEPMOIUHAMHYECKUE (DYHKIIUU COCTOSHUSI,
¢azoBbie paBHOBeCHs U (ha30BbIC IPEBPAILICHHUSI, IIEMEHTHI HEPAaBHOBECHOM
TEPMOJAVMHAMUKY, KJIIACCUYECKAsi U KBAHTOBBIE CTATUCTUKN, KHHETUYECKHUE SIBJICHHUS,
CHCTEMBI 3apSIKEHHBIX YACTHUL], KOHAEHCUPOBAHHOE COCTOsIHME. DU3NUECKUI TPAKTUKYM.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (xomneTeHImn) oOyuenus no aucuurinae (3YHer)

3HaTh:3aKOHBI OKPYXKAaromero Mmmupa u ux
B3aMOCBA3HU, OCHOBBI GCTGCTBCHHOHaytIHOfI
KapTHHBI MUpPa; OCHOBHBLIC (bPISI/I‘leCKI/Ie TCOPUHU U
MMPCaACiibl UX MPUMEHUMOCTHU JJIs1 OITMCaHUA SIBIICHUI

OIIK-3 crmocoOHOCThIO BBISBIIATH MPUPOJIBI U PEIICHUSI COBPEMEHHBIX U
€CTCCTBCHHOHAYYHYIO CYIIHOCThH npo6neM, MECPCICKTUBHBIX HpO(beCCI/IOHaJIbHI)IX 3aaa4;
BO3HHKAOIIUX B X0JI¢ MPO(ECCUOHATBHOM HWCTOPHUIO M JIOTUKY Pa3BUTHS (PU3UKH U OCHOBHBIX

JeATEIbHOCTH, IPUBIIEKATh JIJISl UX PEUICHUS €€ OTKPBITUI
(HU3MKO-MaTEMaTHYECKUIA anmapar 'YMETh: IPUMEHSTh MOJIOKEHUS PyHIAMEHTATLHOM

(GU3UKN K TPAMOTHOMY HayYHOMY aHAJIU3y
CUTyalui, ¢ KOTOPBIMM NIPUAETCS CTAIKUBATHCS IIPU
CO3/IaHNU, Pa3BUTHH WM UCIIOJIBb30BaHUU HOBOM
TEXHUKH U HOBBIX TEXHOJIOT Ul




Biagers:MeTogamu peaicHud q)HSI/I‘-IeCKI/IX 3ajgaq,
TCOPECTUUCCKOTO U SKCIICPUMEHTAJIBHOI'O
HCCICI0OBaHUA

OIIK-2 crmocoOHOCTHIO TPEICTABIATH aICKBAaTHYIO
COBPEMEHHOMY YPOBHIO 3HAaHWI HAyUYHYIO KAPTUHY
MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX MOJIOKCHHI,
3aKOHOB U METOI0OB €CTCCTBCHHBIX HayK nu
MaTEMAaTHKH

3HATB:3aKOHBI OKPY>KAIOIIET0 MUPA U UX
B3aUMOCBS3U; OCHOBBI €CTECTBEHHOHAYYHOMN
KapTUHBI MHpa; OCHOBHBIE (PU3HUYECKUE TEOPUU U
peesbl UX MIPUMEHUMOCTH ISl ONTMCAHMS SIBICHUI
[IPUPOABL U PELICHUs COBPEMEHHBIX U
MEePCIEKTUBHBIX MPO(ecCHOHaTbHBIX 3a/1a4;
HCTOPUIO U JIOTHKY Pa3BUTUS (U3UKU U OCHOBHBIX
€€ OTKPBITUI

'YMETh:IPUMEHSTh MOJIOKEHUS PyHAaMEHTAIBbHOU
(GU3UKU K TPAMOTHOMY HayYHOMY aHaJIU3y
CUTYalM, C KOTOPBIMH IPUIETCS CTAIKUBATHCS IIPH
CO3[JaHUU, Pa3BUTUHU WU UCIIOJIb30BaHUH HOBOI
TEXHUKH U HOBBIX TEXHOJOTHUH

BJIal[eTI)IMeTOHaMI/I pemicHud (I)I/ISI/I‘-IGCKI/IX 3aja4,
TCOPCTUYCCKOI'O U OKCIICPUMCHTAJIBLHOT'O
HNCCICIOBaHUA

3. Mecro aucuuninHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB paboT y4eOHOro MmiaHa

[TepeueHs MOCIENYIONINX AUCIIUTLINH,
BHJIOB paboT

b5.1.05.02 MaTeMaTudecKuil aHaIIu3,
b5.1.05.01 AnreGpa u reomeTpus

B.1.11 AmanuTuyeckas JUHAMUKa,
/1B.1.09.01 Teopust ynpyrocty,

b.1.15 be3omacHOCTh KU3HEACATECILHOCTH,
B.1.08 Marepuanosenenue,

J1B.1.08.01 Junamuka mMaiivH,

b.1.18 MexaHuka >KHIKOCTH M Ta3a,
J/IB.1.10.01 CraTtuctudueckast MeXaHHUKa,

b.1.20 DnekTpoTeXHMKa U JIEKTPOHHUKA

Tpe6OBaHI/I$[ K «BXOJHbIM» 3HAHUSAM, YMCHHAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU }IﬂHHOﬁ JUCHUITIIMHBI 1 HpI/IO6peT€HHBIM B pE3YybTarc OCBOCHUS

MPEAMICCTBYONTUX JUCITUTIIIH:

Hucuuninmna

TpeboBanus

b5.1.05.02 MaremMaTnyeckuii aHajaIn3

npou3BoAHasA U nuddepenuan GyHKIUU B TOUKE,
reOMETPUUYECKUIN, MEXaHUUECKUN U PU3HUCCKUN
CMBICJI TPOU3BOJHON 1 Auddepennnana; mpaBuia
Qg pepeHIMPOBaHNs; IPOU3BOIHAS CIOKHOM
GyHKIMYT; TabIUIa TPOU3BOJHBIX AIEMEHTAPHBIX
(GyHKLMIT; TepBooOpa3Hasl, HEONPEAEICHHbIH
WHTETpaJl U UX CBOMCTBA; TaOJINIIAa HEOIIPEIEICHHBIX
UHTErpajoB 3IEMEHTAapHbIX QYHKLUHI; 3aMeHa
NepEeMEHHBIX B MHTErpaJie; MHTETPUPOBAHKE IO
4acTsIM; CTEIICHHbIE Ps/bl; Pa3I0KEHHE OCHOBHBIX
hIeMEeHTapHbBIX QYHKUIUH B psia Ternopa —
MagxJiopeHa; IpUMEHEHUE CTEIIEHHBIX PAIOB K
NpUOIKEHHBIM BBIYHCIICHUSIM

b.1.05.01 AnreGpa u reomeTpust

Anrebpa U TeoMeTpusi: KOMIUICKCHBIE YHCTIA;
CHUCTEMBbI JINHEHHBIX YPABHEHUI; BEKTOPHBIE

IPOCTPaHCTBA




4. O0béM 1 BUIBI y4eOHOI padoThI

OO6mas Tpya0eMKOCTh JUCHUILUIMHBI cocTaBiseT 12 3.e., 432 u.

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueonoii padorer 4acoB Homep cemectpa
2 3
OO6mmas Tpya0EMKOCTh AUCIIUTLIIMHBI 432 216 216
Ayoumophvie 3aHAMUA: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JlaGoparopHble paboTsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 240 120 120
YcBoeHME TEOPETUYECKOTO MaTepraia 48 24 24
[ToaroroBka k J1abopaTopHBIM paboTam 48 24 24
Pemenue 3anau 90 45 45
[lonroToBka K sK3aMeHY 54 27 27
By TOroBOro KOHTpOJIs (3a4et, Aud.3a4eT, SK3aMeH) - 9K3aMEH 9K3aMEH

5. ConepkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
paiigena HaunmenoBanue pa3nenoB AUCIUIUIMHBI yacax
Bcero JI I13 JIP
1  [Mexanuka 30 10 12 8
2 |KomebaHws ¥ BOJHBI 20 6 4 10
3 [TepmoauHamuka 1 MOJEKYJIsipHas (GU3MKa 14 14 0 0
4 [DneKTpU4EeCTBO U MarHeTU3M 56 28 16 12
5 |9neKTpoMarHuTHBIC KOJICOAHUS U BOJTHBI 12 6 2 4
6 |OnTuka 22 8 6 8
7  |KBaHToBas pusnka 28 18 6 4
] DIEMEHTHI SAepHON (PU3UKU U PUUKH HIEMEHTAPHBIX 3 4 ) )
JacTHUIL
9 |®usunyeckas kaptuHa Mupa 2 2 0 0
5.1. Jlekuuu
Ne Ne Kox-
nexuumlpassena HaunmeHnoBaHnue uim KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 OCHOBHBIE TIOHTHS U ONpeesieHHs] MeXaHuku. Knnemarnka MatepuaibHOM )
TOUKH. YCKOPEHHE IPU KPUBOJIMHEITHOM JBUKEHUU
[TepBriii 3akoH HptoToHa. MHepLManbHble CUCTEMBbI OTcYeTa. BTopol 3akoH
Hprorona. [IpuHUmn HE3aBUCUMOCTH JeUCTBUA CHIL. ETMHUIBI H3MEPEHUS,
2 1  [pa3smMepHOCTH W Ha3BaHUS (HU3UYECKUX BeauduH. Tpetuii 3akoH Herotona. Cuna 2
TSDKECTU U Bec Tela. VIMITynbe MaTepraibHOW TOYKH U CUCTEMbl MaTEPHUAJIbHBIX
Touek. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOUEK




3aKoH coxpaHeHUs uMITylbca. PaboTa cuiibl. MontHoCTh cuibl. Kunetndeckas u
MOTEHIIMAJIbHAS SHEPrUs. 3aKOH COXPAHECHUS TTOJTHOM MEXaHUYECKOM SHEPTUU

Kunematuka abCOIIOTHO TBEPAOro Teja. XapakTepUCTUKH BpallaTeIbHOro
nBkeHus Tena. CBa3b MEXIy BEKTopaMu v U ®. [lnockoe aBmxkeHue Tena.
Jlnnamuka tena. JIBuxeHue IeHTpa Macc abCOMFOTHO TBEPOTO Tejia TPH
[MOCTYIIaTE€IbHOM JBHKEHUU. JIMHaMMUKa BpaIlaTeIbHOTO IBUKEHUS TEIIA.
MOMEHTHI CHIBI B HNMITYJIbCA OTHOCUTCIIBHO OCHU

MomeHT HHCPLWH TCJIA. ypaBHeHI/Ie JUHAMHWKHU BPAIIaTCIIbHOTO ABMIKCHUA TECJIA.
3aKoH COXpaHCHU MOMCHTA UMITYJIbCA CUCTEMBI TCJI. PaboTa BHENIHUX CUI U
KHHCTUYCCKAA SOHCPTHA TCJIa IPXU BpalllCHUN U IJIOCKOM ABHXCHUHN

Mexanndeckre kKojebanus u BoJdHbL. CBOOOMIHBIC TapMOHUYECKUE KOJICOaHUSI.
["apMoHMYECKHIA OCIMIUIATOP. MasTHUKH (TIPY>KUHHBIN, GU3HUECKUH, 000POTHBIH,
MaTeMaTU4eCKUil)

CnoxxeHue koueOaHuii OTHOTO HAIIPABJICHUS M OIMHAKOBOW 4acTOThl. buenusi.
Crio)keHHne B3aMMHO TIEPICHANKYIISIPHBIX KojieOaHuii. CBOOOHBIC 3aTyXaroIue
KOJIeOAHUS

BbIHyXIeHHbIE TapMOHUYecKHe KojeOaHus. MexaHn4decKuil pe30HaHc.
Mexanuueckue (ynpyrue) BoJHbI M UX XapaKTepUCTUKH. YpaBHEHHE Oeryien
BOJHBI. MIHTepdepentus ynpyrux BosH. CTosyre BOJIHBI.

TepMonnHaMuuecKas CUCTEMA U €€ TapaMeTphl. YpaBHEHUE COCTOSIHHUSL.
MonekynsapHO-KHHETUYECKasi TEOpHs UaeaabHOro raza. OCHOBHBIC MTOHATHUS U
onpeneneHus. YpaBHenue MenpaeneeBa—Knaneiipona, BupraibHOE ypaBHEHUE
coctosiHusi. bapomerpuueckas ¢popmyna. Peanbhbie ra3sl. CHIIBI M DHEPTUS
MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS B Ta3ax. YpaBHenue [ronpe, lutepuun u
Ban nep Banbca. U300apsl 1 ©30T€pMBI peajibHOTO Tasa.

10

OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHU T'a30B. 3aKOH
pacrpeieIeHUs] SHEPTrUHM MOJIEKYJI IO CTENEHsAM cBoOOIbl. 3akoH MakcBesia
pacIpeesIeHus] MOJIEKYJ HEAJIBHOTO Ta3a 0 CKOPOCTSAM U DHEPTUSM TEIJIOBOTO
IBYDKEHMSL.

11

SIBneHust nepeHoca B razax. Cpeasss JyinHa CBOOOTHOTO Mpodera MOJIEKyII.
Buytpennee Tpenue. Bsaskocts. TermonpoBogHocTs ra3os. Auddysus B razax.

12

BHyTpeHHss SHeprus TepMoAMHAMUUecKoi cucteMsl. Terutora u pabota. [1epBbrii
3aKOH TEPMOJMHAMUKH. TEITOEMKOCTh BellleCcTBa. YpaBHeHHEe Maiiepa.
M301poriecchl HaeaJIbHOrO rasa.

13

M3otepmel Ban nep Banbea n ux ananus. BHyTpeHH:S 3HEpTrUs peajbHOro rasa.
Kputnueckas uzorepma. dpdext Jxoyns—Tommncona. CxxuxeHue razos.

14

AnmnabarHeiii poriecc. Kpyroseie nponieccs! (ukisr). OOpaTuMble U
HeoOpaTuMbIe mporiecchl. Bropoi 3akoH TepmoaunHamuku. [{ukn Kapho.

15

OHTponus U cBOOOAHAs 3Heprusi. CTaTUCTUYECKOE UCTOIKOBAaHUE BTOPOTO 3aKOHA
TepmoauHaMuku. @opmynupoBka TeopeMbl HepHceTa 1 ee ToJIKoBaHUE ¢
IPUMEHEHNEM CTaTUCTUYECKOTO ONPENEICHUS SHTPOIIHH.

16

DnekTpuyeckue 3apsaasl. 3akoH Kymona. Dnekrpocratnyeckoe noje. Bekrop
HanpsbkeHHoCTH nodist. Teopema Octporpackoro—l aycca aJist 31€eKTpUYeCKOro
[10JI1 B BaAKyyMe.

17

Pacuer nonei, co3raBaeMbIX 3apsyKEHHBIMU TEJIaMU: TIOCKOCTh, ABE
napasieNbHbIe MII0CKOCTH, cdepa, Map, IUIHHAPUIECKas TOBEPXHOCTb.

18

Pabota cui QJICKTPOCTATUUYCCKOI'O ITOJIA. HOTGHHI/IaJ'I. CBs3p MCIKOY
HAIIPAKCHHOCTBIO JICKTPOCTATUYCCKOIO ITOJIA U €T0 IMMOTCHINAJIOM. Pacuér
[MIOTCHIUAJIIOB PA3JIMYHbBIX SJICKTPOCTATHYCCKUX TTOJIEH.

19

CBOOOMHBIE U CBSA3aHHBIC 3aPSIIbl. DNEKTPUICCKUMA TUTIONb. THITBI TUAICKTPUKOB.
[losisipHBIE ¥ HETIOJISIPHBIE MOJIEKYJIbL. [10JIIpU30BaHHOCTSD.

20

3J'ICKTpI/I‘-IeCKOC IMOJIC B NJUBJICKTPUKE. TeopeMa OCTpOFpaI[CKOFO—FayCCEl JJI

QJICKTPOCTATUYCCKOIO IMOJIA U AUDJICKTPUKE. BHGKTpI/I‘IeCKOC CMCHICHHC.




CerHeToaIeKTPUKH.

21

[TpOBOHUKHM B 2JIEKTPOCTATUYECKOM I0JIE. DIIEKTPOEMKOCTh YETUHEHHOTO
poBoAHUKA. B3aumHas anexrpoemkocts. Konnencaropel. CoennHeHne
KOHJIEHCATOPOB. DHEPrus MIEKTPOCTATUYECKOTO MOJIS.

22

DIEKTPUUECKHUM TOK. YCIOBHS CYIIECTBOBAHUS TOKA. JIEKTPOIBHKYILAS CUIIA.
O60611eHHbIH 3akoH OMa B MHTErpanbHOi popme. PaboTa u MOLTHOCTH TOKA.
3axon Jlxoyns—Jlenna. [lpaBuna Kupxroda mis snekrpuyeckux nenem.

23

[Tpupona snexkTpruecKkoro Toka B Metamiax. Kiaccuueckast snekTpoHHast Teopus
PIIEKTPOIIPOBOUMOCTH MeTaJIoB. 3akoHbl OMa u J[xoyns—JIenna B kiiaccuueckon
hIIEKTPOHHOM Teopun. HempoctaTku Teopun.

24

MarnutHoe nojie. Bekrop MarHuTHOM MHAYKIMU. 3ak0oH AMriepa. 3akoH bruo—
Caapa—Jlamutaca. MarauTHoe 11oJie IpsIMOJIMHEMHOTO MPOBOAHUKA C TOKOM.
B3anmoseiicTBrE MPSIMOIUHENHBIX POBOAHUKOB C TOKOM.

25

MarnuTHoO€ 1oje KpyroBoro Toka. MarHuTHBI MOMEHT. 3aKOH IOJHOTO TOKA.
MarauTtHoe nose cojaeHonna. Pamka ¢ TOKOM B MarHUTHOM I1ojie. MarHUTHBIN
notok. PaboTa nepemerienus MpoBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM TIOJI€.
Cuna JlopeHna.

26

JIBuKEeHHE 3apsSKEHHBIX YaCTHIl B OTHOPOJTHOM MarHUTHOM IoJie. SIBjeHue
DIIEKTPOMArHUTHON HHIYKITMH. 3akoH Dapajes. DIIeKTpOMarHUTHAS WHIAYKIIHS B
IBUKYIIIEMCS TIPOBOJHUKE. D.J1.C. UHAYKIIMH B MIPOBOASIIEH paMKe, Bpallaoieincs
B MarHUTHOM 1oj1e. Toku dyko. CkuH-3PPeKT.

27

MHAyKTUBHOCT IPOBOAAIIETO KOHTYpa. CaMonHAyKuus. TOKYM pU 3aMbIKaHUM U
pa3MbIKaHMM Lienu ¢ NocTosHHbIMY L 1 R. DHeprus maruutHOro noss.

28

MarHuTHbIe MOMEHTHI 3JIEKTPOHOB M aTOMOB. [[a- ¥ mapaMarHeTUKH.
Hamaranuennocts. MaruuTHoOE MOJIE B BEIIECTBE.

29

Deppomarneruxu. [Ipupona dpeppomarneruzma. OcHOBBI Teopun MakcBea ais
hriekTpoMarHuTHoro nosis. IlepBoe ypaBuenue Makcgeinna. Bropoe ypaBHeHne
Makcgeia. Tok cMeneHus.

30

JJeKTpOMarHuTHbIE Kojebanus 1 BoiHbl. KonebarenbHblil KOHTYp. BBIHYXIeHHBIE
DIIEKTPOMAarHUTHbIE KosieOaHusl. AMIUIUTYIAa U (a3a BBIHYKJIEHHBIX
HIIEKTPOMArHUTHBIX KOJIEOaHUil.

31

Pe3onanc TokoB. Pe3onanc Hanpsioxenuid. [IpeBpaiienue sHepruu B
KoJIeOaTeIbHOM KOHTYpE. YpaBHEHHE 3JIEKTPOMArHUTHOM BoJIHBL. OnbIThI [epiia.
[[Ixana >7I€KTPOMArHUTHBIX BOJIH.

32

CBOMCTBA 3JIEKTPOMATHUTHON BOJIHBI. DHEPTHSI JIEKTPOMATrHUTHOM BOJIHBI.
Bekrop YMoBa—lloitnTunra. M3iydenue aumnoss.

33

OcHoBHbI€ 3ak0HBI ONTUKU. [TpuHIMn Depma. YpaBHEHHE CBETOBOM BOJIHBI.
KorepeHnTtHbie BosiHbI. BpeMs u anuHa korepeHTHOCTU. VIHTepdepeHus cBera.
'YcnoBre MakCUMyMa U MMHUMYMa OCBEIIEHHOCTH. MIHTepepeHIIMOHHas KapTuHA
OT JIByX UCTOYHHKOB cBeTa. [lonokeHnss MakCHMyMOB 1 MUHUMYMOB
ocBenieHHOCTH. VIHTepdepeniys B TOHKUX mieHkax. Konbia HeioToHa.

34

Jludpakuus ceera. [Ipunuun [toiirenca—@penens. Meton 30 @penens.
udpakius Openens Ha KpymioM oTBepctun U aucke. Judpakuus Opaynrodepa
Ha oyiHOM mmenu. JudpakiponHas pemerka.

35

[TpocTpancTBeHHas AudpakoHHas pemeTka. Judpakius peHTTeHOBCKUX JTy4eH.
B3anmozaeiicTBre 2IEKTPOMarHUTHBIX BOJIH € BEIIECTBOM. JlUcTiepcHsl CBETa.
OnexTpoHHas Teopus qucnepenu cseta. [lomomenne csera. Uznyyenue
BasuioBa—YepeHkoBa.

36

EcTtecTBEeHHBIN U MONSIpU30BaHHbIN CBET. 3akoH Mauntoca. [lonsipusanus ceera npu
OTpakeHUU U npenomsieHuu. J[BoliHoe mydenpenomiienue. MckyccTBeHHas
ONTHYECKas aHU30Tponusl. BpaleHue nioCcKoCTH NOoIspU3aLHH.

37

TernnmoBoe u3nyueHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akon Credana—
bonbsivana. 3akon Bura. ®opmyna Panes—/xunca. Yioerpaduonerosas




KaTacTpoda.

38

KBanToBas rumnoresa u q)opMyna IInanka. Onruyeckas MMUPOMCTPUL.

39

YpaBHeHue DiHIITelHHa U1 BHEIIHero GpoTtorddexta. BHyTpeHHMI 1 BHEITHUN
dotorpdextrr. Macca u ummynbe GpotoHa. J(aBreHue cera.

40

Dddext Komnrona. KopmyckyasipHO-BOTHOBOH Tyalli3M JIEKTPOMAarHUTHOTO
n3nmydeHus. OnwiTel Pezepdopma. Monenu aroma. OnbiT @panka u [epra.
3aKOHOMEPHOCTH B criekTpe atoma Bojopoaa. [locrynarel bopa. Teopust bopa
CTpOEHHMs aToMa Bojiopoza. ['unoresa ae bpoiiis. BoaHoBbIE CBOMCTBA BEIIECTBA.

41

CooTtHomeHue Heonpenenennocrei [eitzendepra. Ypasuenue lllpenunrepa.

42

CaoiicTBa BOJHOBOM (pyHKIMU. KBaHTOBaHME SHEPTUHN U UMITYJIbCA.
MukpodacTHLbl B IOTEHIMAIBHON siMe. KBaHTOBO-MeXxaHNYeCKass MOJENb aToMa
BOJIOPOJIa. BEIpOXKAECHHBIE COCTOSAHMSA aTOMa BOAOPOAA.

43

OcHOBHOE U BO30yJI€HHbBIE COCTOSIHUA AJIEKTPOHA B aToMe Bojopoaa. CiiuH
DIIEKTPOHA U CIMHOBOE MarHUTHOE KBAaHTOBOE YUCIIO. PacpeiesieHne 31eKTpOHOB
B aTOME I10 YHEPreTu4eckuM ypoBHAM. [Ipuniun 3anpera [aymu. Ilepuonnyeckas
cucreMa xumudeckux aemenTos J[. M. Menaeneesa.

44

KBaHTOBO-MEXaHHMYeCKas MOZCJIb MOJICKYIJIBI. CrioHTaHHOE U BBIHYXKICHHOC
HN3JIYUYCHUC. OnTuyeckue KBAaHTOBEIS FCHECPATOPHI. IIonsiTHe 0 KBaHTOBOI
CTAaTHUCTHKC. (DYHKI_[I/IH pacipeaciacHusA. PacnpeneneHI/Ie QJICKTPOHOB
IMPOBOAUMOCTH B MCTAJUJIC 11O SHCPIUAM.

45

DHepreTuuecKkue 30Hbl B KpucTtayax. CoOcTBeHHas IPOBOIUMOCTh
MOJTyIPOBOAHUKOB. [IprMecHast mpoBOAMMOCTh MPOBOIHUKOB. KoHTaKT
PIIEKTPOHHOI'O U JBIPOYHOTO NOJIYNPOBOAHUKOB. [101yIpOBOTHUKOBBIE TUOMIBI U
TPUOJIBI (TPAH3UCTOPHI).

46

CocTaB 1 XapakTepuCTHKa aTOMHOTO siapa. Macca v dHeprus CBs3H spa.
PannoakTUBHOCTB. 3aKOH paMOaKTUBHOIO pacnana. OyHaaMeHTalbHbIE
B3aumozencTsus. [Ipupona saepHsix cuin. SnepHele peakunu. Jlenenue saep.
TepMosiiepHbIE PEaKLIUH.

47

OnemeHTapHble yacTHLbl. DyHIaMeHTaIbHbIE B3aUMOIECHCTBHS U OCHOBHBIE
KJIACChI AJIEMEHTAPHBIX YacTHIl. YacTUIbl U aHTUYACTHUIIBL. JIENTOHBI U aJJPOHBI.
KBapku. Dnexrpociaboe B3auMoAeHCTBHE.

48

dusznueckas KapTuHa MUpa. MeToI0I0THsI COBPEMEHHBIX HayYHO—
WCCIIeIOBATEIHCKUX MPOrpaMm B obacTu pu3uku. OCHOBHBIC TOCTIKEHUS U
pooOneMsl cyObsiiepHon (pu3uku. CoBpeMeHHbIE KOCMOJIOTHYECKUE
[MPCACTABJICHHA. PGBOJIIOIII/IOHHBIG U3MCHCHUA B TCXHUKEC U TCXHOJOI'UAX KaK

CJICACTBUC HAYYHBIX ,I[OCTH)KGHI/II;'I B 00JacTH (1)I/I3I/IKI/I.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue unmn KpaTKOC COACPIKAHUC MPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

Kunemarnka MaTepHaIbHON TOYKH

JIMHaMUKa MaTepuaabHOU TOUKU

PaboTa, MOIITHOCTB, SHEPTHsL. 3aKOH COXPAHEHUSI MEXaHMUYECKON SHEPTUH

Kunnematnka BpallaTCJIbHOTI'O JIBUKCHUSA a0COJIFOTHO TBCPAOIO TCJIa

[N U U [ —

Z[I/IHaMI/IKa BpaIaTcJIbHOTO ABUKCHUS a0COIIFOTHO TBCPAOIO TCJIa

[E—

3aKoH COXpaHCHHUA MOMCHTA UMITYJIbCA. Pa60Ta, MOHIHOCTb, QHCPTUA IIPpU
BpalarCJIbHOM JIBUKCHHUU.

MexaHudeckue rapMoHndeckue koiaebanus. CrnoxHble Koiaebanus. MasTHUKT

3aTyxarolue U BEIHYKICHHbIE MEXaHMYECKUe KosleOaHus. MexaHnueckue
(ympyrue) BOJIHBI

O| 0 |9 & ||k |[WIN]|—

ESN B S I 1 \S)

3akoH Kynona. HanpskeHHOCTD aniekTpudeckoro nojisi. Teopema

[NOJ N S I N O3 B S R I\ I \O ) § \§)




Ocrporpajackoro-I"aycca

PaGora NEPEeMCIICHUS IJICKTPUICCKUX 3aPAA0B B DJICKTPUICCKOM II0JIC.

10 4 2
[loTeHunan 37eKTPUYECKOro Mos
11 4 |DAEKTPOEMKOCTh. DHEPTHs dIEKTPUUECKOTO OIS 2
12 4 [3akonbl Oma 1Jis OTHOPOAHOTO U HEOJTHOPOAHOTO Y4acTKa, 3aMKHYTOH IEeNu 2
13 4 3akon Ammnepa u buo—Casapa—Jlaruiaca. MarautHoe nosie mpsIMOJIMHEWHOTO U )
KpYTrOBOT'O TOKOB
14 4  |MarHUTHBIF MOMEHT. 3aKOH MOJIHOTO TOKA 2
15 4 MarsuTHbIM MOTOK. PaboTa nepemernienust MpoBOAHUKA U KOHTYpa C TOKOM B )
MarHuTHOM none. Cuna JlopeHua.
16 4 |9nexTpoMarHuTHas MHAYKIUS. DHEPTUsi MAarHUTHOTO MOJIS. 2
17 5 |[9neKTpoMarHUTHBIC KOJIEOAHUS U BOJHBI 2
18 6 |Uatepdepennus cBeta 2
19 6 |[dudpakuus ceera 2
20 6 |[lonspuszanus ceeta 2
21 7 |TenoBoe nU3iry4eHue 2
22 7 |®ororddexr. [lapnenue ceera. otonsl. ATom bopa. 2
23 7  |BOIHOBBIE CBOKMCTBA MUKPOYACTHI] 2
24 8  [3aKoH paaMOaKTUBHOIO pacnajaa. SaepHele peakiuu. DIeMeHTapHbIE YaCTHUIIbI. 2
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTslpasenal HaunmeHoBaHue WK KpaTKoe cofiepkaHue 1a0opaTopHOi paboThI BO
4acoB
1 1  [BBomnas pabota. OmnpezesieHne yCKOpeHusi CBOOOIHOTO MaACHUS 2
2 1 |[M-1. M3yuenue siBieHus yaapa mapos 2
3 1 M-3. H3yuenue 3akoHa JUHAMMKY BPAILATEIbHOIO JBMKEHHS C TIOMOILIBIO )
MasTHHKa O0epOeka
4 1 [M-6. Onpenenenne MOMEHTa MHEPIIMM MAXOBUKA 2
5 5 M-7. Onpenenenne yCKOpeHus CBOOOIHOTO MaJIeHHs! ¢ MOMOIIbI0 000POTHOTO )
MasiTHUKA
6 2 |M-8. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCa 2
7 2 [M-9. HzydeHue BRIHYXICHHBIX KOJIeOaHUH 2
8 2 |M-10. U3y4yeHne coOCTBEHHBIX KOJI€OAHUN CTPYHBI 2
9 2 |M-11. M3yueHue 3ByKOBBIX BOJIH B BO3/1yXe 2
10 4 |D-1. U3yueHue 3JIeKTPOCTAaTUUECKOTO TOJIS METOIOM MOJIEITHUPOBAHUS 2
11 4 |9-2. Onpenenenue 3IeKTPOEMKOCTH KOHIEHCATOpa 2
12 4 [3-3. OnpeneneHue yenbHOIO CONTPOTUBIICHHS TPOBOIHUKA 2
13 4 [2-6. OnpeneneHue yaenbHOIO 3apsiia MIEKTPOHA 2
14 4 |9-8. 3yueHue cBOMCTB (peppoMarHeTrka ¢ MoMOIIbIO MIETIN THCTepe3uca 2
15 4 |D-11. Onpenenenue Touku Kropu deppumarnernka 2
16 5 |9-12. VzyueHue 31eKTPOMarHUTHBIX 3aTyXaloluX KoJieOaHHi 2
17 5 3-13. VccnenoBanue sIBICHUS PE30HAHCA B AIEKTPUUYECKUX LIETISIX IEPEMEHHOTO )
TOKa
18 6 |O-1. Onpenenenue paanyca KpUBU3HBI JTUH3bI 2
19 6 |O-2. U3mepeHue JIMHBI CBETOBOM BOJHBI 2
20 6 |0-3. M3mepenue nmokaszaTessi MpeIoMIICHUS BO3IyXa 2
21 6 |O-4. Onpenenenue yria MoJIHON MOJIIPU3AIMK U POBEPKa 3akoHa Maitoca 2
22 7  |0-6. Onpenenenre NOMIOMATENHFHON CIIOCOOHOCTH BOJIb(ppama 2




23 7 O-8. CHATHE CTIEKTpaIbHON XapaKTePUCTUKU (POTOIIEMEHTA U OTIpeIesIeHUe )
[paboThI BEIXOZA AIIEKTPOHA
24 8 |0-10. U3yuenue a-pacnana 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Bun pabotsl 1 conepkanue 3aaHus

Crincok nureparypsl (¢ yKa3aHUEM
pasnesnoB, 1iiaB, CTPAHUII)

Kom-Bo yacos

YCBOEHHE TEOPETUUYECKOTO MaTepuasa [1-5] 48
[ToaroroBka K J1abopaTopHBIM paboTam [6-8] 48
Pemmenue 3amau [9-10] 90
[lonroToBKa K dK3aMEHY [1-5] 54

6. UnHOBaMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM
npouecce

Bun
WNunoBanronHbie (OpMbI y4eOHBIX | paOOThI Koi-Bo
o Kparkoe onncanue
3aHITHI (JI, I13, ayJl. 4acoB
JIP)
[IpoBeneHue nexkuuii npesenraiun PowerPoint, ¢pororpadum,
MCII0JIb30BAaHUEM ay[JMOBU3YalbHbIX  |Jlekimu |rpaduKu U CXeMbl, IEMOHTPALUU 54
IEMOHCTpaLUi (bu3NYECKUX SIBICHUN

CoOcTBEHHDBIE HHHOBAaIlMOHHBIC CIocooObI 1 ME€TO0AbI, UCITOJIB3YEMbBIC B
06p33OBaTeHLHOM nmpomecce

He npenycmoTpenbt

Hcnonb3oBaHue pe3yapTaTOB HAYYHBIX UCCIEA0BAHUM, TPOBOJIUMBIX YHUBEPCUTETOM, B
paMKax JaHHOW JUCHUUIUIMHBL: B paMKax ITUCHUIUIMHBI YIOMUHAKOTCS U KPATKO
ONKMCHIBAIOTCS METOAUKH MTPOBEICHUSI TEOPETUUECKUX U IKCIIEPUMEHTAIIbHBIX
VCCIIEIOBAHUI, MPOBOAUMBIX COTPYAHUKAMH U HAYUYHBIMU KOJUIEKTUBAaMU DU3NUECKOTO
dakynsrera FOYpI'Y, a Takke oCBelIatoTCs pe3yibTaThbl UCCIAEAOBAaHUMN B JTA3EPHOU U
BOJIOKOHHOM ONTHKE, AJIEKTPOHUKE, IPOUHOCTH MaTepuasioB, PU3MKe KOHACHCUPOBAHHOTO
COCTOSIHUSA, NE€(DEKTOCKOITUHU U aKyCTHKE METAILIOB.

7. ®oun oueHouHbIX cpencTs (POC) s npoBeAeHNs TEKYHIEr0o KOHTPOJIS
yCIeBaeMOCTH, IPOMEKYTOYHOM ATTECTAMM 110 UTOraM OCBOCHUS TUCUHUILIMHBI

7.1. ITaciopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue Byt KOHTPOISE
pasnueion KonTponupyemas komnerenus 3Y Hol p . NoNe 3ananuii
(BKITFOUAST TEKYIITHIN)
JUCITUATITUHBI

OIIK-3 criocoOHOCTBIO BBISBIISITH
€CTCCTBCHHOHAYYHYIO CYIIHOCTb
po6ieM, BOSHUKAIOIINUX B XOZE
po(heCCHOHANIBHOM IeITeIbHOCTH,
TPUBJICKATH JIJISI KX PeIIeHUs] hU3HUKO-

TumnoBoe 3amanue
Nel, 3agaunm 1-25;
TumnoBoe 3amanue
Ne2, zagaun 1-26

TEKYIIHH - POBEPKa
CaMOCTOATEIIbHON
paboThI

Bce pasnenst




MaTeMaTHYEeCKUI anmapar

Bce paznenst

OIIK-2 ciocoOHOCTBIO IPEACTABIATh
aJICKBaTHYIO COBPEMEHHOMY YPOBHIO
3HAHUI HAay4YHYIO KapTHHY MHpa Ha
OCHOBE 3HaHUSI OCHOBHBIX MTOJIOKEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U

MaT€MaTHUKHU

IIpomesxyTouHas
aTTecTalys - SK3aMeH
3a MEePBbIA CEMECTP

Bompocs! 1-69 u3
CIIHCKa BOTIPOCOB
IIEpBOTO CeMecTpa

Bce pasnenst

OIIK-2 criocoOHOCTBIO MPEICTABIATh
a/IeKBATHYIO0 COBPEMEHHOMY YPOBHIO
3HAHUM HAy4YHYIO KapTUHY MUpa Ha
OCHOBE 3HaHUSI OCHOBHBIX MOJIOKEHU,
3aKOHOB U METOAOB €CTCCTBCHHBIX HAYK U

[TpomexyTounas
aTTecTalus - HK3aMeH
3a BTOpOM CeMeCTp

Bomnpocsr 1-70 u3
CIIMCKa BOIIPOCOB
BTOPOTO ceMecTpa

Bce paznenst

MaT€MaTuKu

MaTEeMAaTHUKHU
OIIK-2 crtocoOHOCThIO TIPEICTABIIATH

aJICKBATHYIO COBPEMEHHOMY YPOBHIO . KontponbHbie

. TEKYLIUH - MPOBEpKa
3HAHUI HAyYHYIO KapTUHY MUpa Ha . BOITPOCHI K
. CaMOCTOATEILHOM
OCHOBE 3HAHWS OCHOBHBIX IMOJIOYKEHHUM, AGOTEL 1a00paTOPHBIM
3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK H p paboram

Bce pasnenst

OIIK-2 ciocoOHOCTBIO IPEACTABIATh
aJICKBATHYI0 COBPEMEHHOMY YPOBHIO
3HAHUM HAy4YHYIO KapTUHY MUpa Ha
OCHOBE 3HaHHUS OCHOBHBIX MOJIOKEHHH,
3aKOHOB U METOAOB €CTCCTBCHHBIX HAYK U

paboThI

MaTEMaTUuKHu

TEKYIIHH - IPOBEPKA
CaMOCTOSITEIIbHOU

Tunosoe 3aganue
Nel, zagaun 1-25;
Tunosoe 3aganue
Ne2, 3apaum 1-26

7.2. Buabl KOHTPOJISA, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bup xonTpons

[Ipouenypsl MpoBeaCHHS U OLICHUBAHUS

Kpurepun onenuBanus

[IpomexxyTouHas
aTTecTalus - DK3aMeH
3a MepBbIN CEMECT]

[Ipu onieHKe pe3ynbTaToOB MEPONPUATHN UCIIONIB3YETCS
0aIIbHO-PEUTUHTOBAsI CUCTEMA OIICHUBAHUS PE3YIBTAaTOB
y4eOHOM AeATENHHOCTH 00yJaromuxcs (yTBepxKaeHa
npukazoM pekropa ot 24.05.2019 . Ne 179). YcTHbrid
9K3aMeH MPOBOIUTCS MO OmiieTam B hopme Oecebl.
Kpurepuu onieHkr 3a1a4u Ha 3K3aMEHE U
TuQGepeHIIMPOBAHHOM 3a4eTe TAKUE JKE KaK JUIs
KOHTPOJIBHBIX JIOMAIIIHUX 3a/1a4 (CM. BBIIIIE. )
Teoperudeckuii Bonpoc: OTBET HA TEOPETHUUECKUNA
BOITPOC JIOJKEH YAOBJIETBOPSATH CIEAYIOIINUM
TpeOOBaHUAM: ® MIOJIHO PACKPBITO COAECPKAHHE
MaTepHalia; * MaTepuai U3J10kKeH rPpaMOTHO, B
OIPEIETICHHOM JIOTUYECKOH MTOCIIEI0BATEIbHOCTH; ®
MPOAEMOHCTPUPOBAHO CUCTEMHOE U IITyOOKO€ 3HaHUE
IPOrpaMMHOTI0 MaTepuasa; * TOUHO UCIOJIb3YeTCs
TEPMUHOJIOTHSI; * IOKa3aHO YMEHHE UIUTIOCTPUPOBATH
TEOPETHUECKHUE MOJIOKEHHSI KOHKPETHBIMU TTPUMEPaMH,
MIPUMEHSATH X B HOBOW CUTyaluH;
IPOIEMOHCTPHUPOBAHO YCBOEHUE paHEE U3YUEHHBIX
COITyTCTBYIOILIIUX BOIPOCOB, * C(HOPMHUPOBAHHOCTH U
YCTOMYMBOCTh KOMIIETEHIINI, YMEHUN U HABBIKOB; *®
OTBET MPO3BYYaJl CAMOCTOSTENILHO, 0€3 HAaBOISIINX
BOIIPOCOB; * MPOJEMOHCTPUPOBaHA CIIOCOOHOCTh
TBOPUYECKHU IPUMEHSATH 3HAHUE TEOPUH K PEIICHHUIO
npo¢eCCHOHANBHBIX 3a/1a4; * IPOJAEMOHCTPHPOBAHO

3HaHHE COBPEMEHHOU yueOHOM U HayYHOH JINTEPaTyphl;

Otnuuno: 85-100
Xopomo: 75-84
'YIOBJIETBOPUTEIBHO:
60-74
HeynoBieTBOpUTENBHO:
Menee 60




1. OTBeT Ha BOIIPOC yAOBIETBOPSET NEPEUUCICHHBIM
TpeOOBaHUSAM C HE3HAYUTEIHHBIMH 3aMeYaHUAMU - 20
6am1oB 2. OTBET Ha BONPOC COACPKHUT OTHO

TpeboBanuii) - 10 6aywioB 3. OTBET Ha BOMPOC COAEPKUT
7IBa CYIIECTBEHHBIX 3aMeUaHus (HE YAOBIETBOPSET JBYM
U3 TIepeuncIIeHHBIX TpeOoBanuii) - 5 6amnos 4. OTBeTa
Ha BOTIPOC HET WJIM OTBET COAEPKUT OoJiee ByX
CYIIECTBEHHBIX 3aMedanus - 0 6auioB

CYILIECTBEHHOE 3aMeuaHue (He yAOBIETBOPSIET OHOMY U3

TEKYIIUH - IPOBEPKA
CaMOCTOSTEeIbHOU
paboThI

MIpOBEpKa KOHTPOIBHBIX paboT [Ipu olieHke pe3ynbsTaToB
MEPOIPUITHIA UCTIONB3YETCs OaNIbHO-PEHTHHIOBAs
CUCTEMa OIICHUBAHHS PE3YIBTATOB YUEOHOM
JeATeTbHOCTH 00ydarommxcs (yTBepKIeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179). Kaxnas 3agaua
oneruBaeTcs oT 0 70 10 6amioB cieayrommM 00pa3oMm:
4—-10 GanoB — 3a/1a4a perIeHa B 11eJI0M MPaBUIIBHO,
COZIEPXKHUTCS HE O0siee NBYX HETPYObIX OMHMOOK, HE
MOBJIMSABIINX HA OOIIUIT X0/ pEeIIeHHUs 3a/1au, BEPHO
BBIOpAH METOJ PEIICHUS 3a]1auH, 3aIUCh PEIICHUS
nocJje0BaTebHasl 1 MaTeMaTUYeCKU TpaMOTHas,
(buzmveckn 000CHOBaHHAS, pEIIEHUE JOBEICHO 10
orBeTa. OT MAaKCUMaJIbHOM OLIEHKU BBIUUTAIOTCS: 2
Oaiia, eciu HET HEOOXOIMMOTO PUCYHKA; 2 Oaiia, eciu
HET HEOOXOIUMBIX TOSCHEHUH; 2 Oaa 3a Kaxayko
OIIMOKY, HE TOBIUSABUIYIO CYIIECTBEHHO Ha XOJ1
perenust; 2 6ana, eciau OTBeT He nmoiydeH. 0-4 6anmna —
B IIPOLIECCE PELLIEeHUS 3aa4yl TOMYLIEHbI CYLIECTBEHHBIE
OIIMOKH, TIOKA3aBIIINe, YTO CTYJCHT HE BIa/ieeT
00s13aTeTbHBIMU 3HAHMSIMU M YMEHHSIMH TI0 TJAHHOU TeMe.
HeBepHo BbIOpaH METON pelIeHUs UM U3TI0KEHO MEHee
20% momHoro pemenus. K MuanManbpHOU orieHke ()
OanoB qobamuseTcs: 2 6ana 3a HeOOXOAUMBIi
MPAaBWIBHBIN PUCYHOK; 2 6aia 3a IpaBUIbHBIN 3aK0H, C
MTOMOIIbIO KOTOPOTO MOYKHO PEILIUTH 3a/1ady.

3auTeHO: OOJIBIIIE WIIN
pasHO 60
He 3auteno: menbie 60

TEKYIIUH - IPOBEPKA
CaMOCTOSITEIbHOMN
paboThI

[Ipu oreHKe pe3ynbTaToB MEPONPUATUI HUCTIONb3YETCS
0aJUTbHO-PEUTHHTOBAsI CHCTEMA OIICHUBAHUS PE3yIbTAaTOB
yueOHOIl fesTebHOCTH 00yuatomuxcs (yTBepkKaeHa
npuka3zoM pexropa ot 24.05.2019 r. Ne 179). Jlomamnue
3a/iaHus (3a1aHUA U1 CaMOCTOSTEIHHOTO PEIIeHHS,
KOHTPOJIbHBIE JOMamIHuE 3a1a49M). CTyIeHT JOJIKEH
CaMOCTOSITENIBHO PEUIUTh 33/1a4H, OPOPMHUTH UX PEIICHHE
Ha OTJeJIbHOM JINCTOuKe. Kakast 3a1aua orieHuBaeTcs OT
0 1o 3 6amoB crneayromuM obdpazom: 3 Oana — 3aa4a
peleHa B [eJIOM MPAaBUIIBHO, COEPKHUTCS He 0oJiee IBYX
HEerpyObIX OMUOOK, HE TOBIUSBIINX Ha OOIIMIA X0/
peleH s 3a/1a4¥, BEPHO BHIOpAH METO PEIICHHS 3a]1a4H,
3aIKCh PelIeHUs MOoCcIe0BaTeNbHAsS U MaTEMaTHYECKH
rpaMoTHasl, (pU3MUeCcKr 0O0CHOBaHHas, pEIICHNE
JIOBEZICHO J10 OTBETA. 2 Oajia — B pelIeHUH cojiepKarcs
2—-3 omuOKH, HE TOBIUSBIINE CYIIECTBEHHO Ha XOJ]
pemieHus. 1 6amn — B mpolecce pemeHus 3aaaqu
JOMYIIEHBI CYIIECTBEHHBIE OMNOKH, TOKA3aBIINE, YTO
CTYIIEHT HE BlajieeT 00s3aTeNbHBIMU 3HAHUSIMU H
YMEHUSAMH 110 AaHHOU Teme. ) 6ayoB — HEBEpHO BhIOpaH

METO/]I PEIICHUS WK U3JI0KeHO MeHee 20% MOoTHOTro

3auTeH0: OOMBIIIE WA
paBHO 60
He 3auteno: meubiire 60

PCIICHHMA WKW PCIICHUEC HE NOBCACHO 10 OTBECTA UJIN




OTCYTCTBYIOT HEOOXOMMBIE TIOSICHEHUSI.

TEKYIIUH - IPOBEPKA
CaMOCTOSITENIbHOU
paboThI

Brimonnenne naboparopHbIx paboT u MpoBepKa OTUETOB
[Ipu onieHKe pe3ynbTaTOB MEPONIPUATHNA UCIIONB3YETCS
0aJUIbHO-PEUTHHIOBAsI CUCTEMA OLICHUBAHUS Pe3yIbTaToOB
y4eOHOM AEATENHHOCTH 00yJaromuxcst (yTBEpKIeHa
npukazoM pexropa ot 24.05.2019 . Ne 179). ®akr
BBITIOJTHEHMSI paOOThI OATBEPKIACTCS MOANUCHIO
IpernoaaBaTelis pAIoM C TabauIel SKCTIepUMEHTAIbHBIX
JaHHBIX: 3 O6aiia — paboTa BHIIOIHEHA, OTYET 0hOpMIIEH
6e3 3amMevyaHuil (WM ¢ HE3HAYUTEIbHBIMU 3aMeUaHUSIMH)
- COZIEP>KUT MPABUIIbHBIE PE3ybTaThl 00PabOTKU
9KCTIIEPUMEHTAJIbHBIX JaHHBIX U BBIBOJ. 2 6asuia —pabota
BBITIOJTHEHA, OTYET COJIEPKUT OJTHO CYIIIECTBEHHOE
3aMeuaHue (oInoOKa B pacuerax, HeImoJIHOEe COOTBETCTBUE
TpeOoBaHUAM O0(OpMIIEHUS, HEKOPPEKTHBIN BBIBOJ U
T.1.). 1 6amia — paboTa BBIMOJIHEHA, OTUET COEPKUT J1Ba
CYLIECTBEHHBIX 3aMeydanus. 0 6aJlJIoB — OTYET CONEPIKUT
Oosee IByX CyIIECTBEHHBIX 3aMeUaHuil UK paboTa He
BBITOJTHEHA.

3auTeHO: OOJIbIIIE WU
paBHO 60
He 3auteno: meubire 60

[IpomexxyTouHas
aTTecTalys - 9K3aMeH
3a BTOPOU CEMECTP

[Ipu onieHKe pe3ynbTaToOB MEPONIPUATHNA UCIIONIB3YETCS
0aJUIbHO-PEUTHHIOBAsE CUCTEMA OLICHUBAHUS Pe3yIbTaToOB
y4eOHOM ACATEINHHOCTH 00yJaromuxcst (yTBEepKIeHa
npuka3zoM pextopa ot 24.05.2019 r. Ne 179). Vbt
HK3aMEH MIPOBOJIUTCS 1O OmiietaM B hopme Oeceibl.
Kputepun onieHKH 3a1a4u Ha 3K3aMEHE U
nudPepeHIIMPOBAHHOM 3a4€Te TAKUE KE KaK IS
KOHTPOJIBHBIX IOMAIIHUX 3aJ]1a4 (CM. BBIILIE.)
Teoperudeckuii Borpoc: OTBET Ha TEOPETHUECKUM
BOIPOC JOJKEH YIOBJIETBOPATH CIELYOLIINM
TpeOOBaHUSAM: ® MIOJIHO PACKPBITO COACpKAHHE
Marepuaa; * MaTepual U3JI0KEH IPaMOTHO, B
ONPEJIETIEHHOM JIOTUUECKON ITOCIIEN0BATENbHOCTH; ®
MIPOJIEMOHCTPUPOBAHO CUCTEMHOE U IITyOOKO€E 3HaHUE
MIPOrpaMMHOI0 MaTepuana; * TOUHO UCIIONIb3YEeTCs
TEPMHUHOJIOTHS; * TOKa3aHO YMEHHE NILIIOCTPUPOBATh
TEOPETUUECKUE TIOJI0KEHNUS KOHKPETHBIMHU NPUMEPAMH,
IIPUMEHATH UX B HOBOM CHUTyalluu;
IPOIEMOHCTPHUPOBAHO YCBOEHUE paHEe U3YyUEHHBIX
COITyTCTBYIOLIMX BOIIPOCOB, * C(POPMUPOBAHHOCTH U
YCTOMYMBOCTH KOMIIETEHIINI, YMEHUH U HABBIKOB;
OTBET MPO3BYYaJ CAMOCTOSTEIbHO, 0€3 HABOASILINX
BOIIPOCOB; * MPOJEMOHCTPUPOBaHA CIIOCOOHOCTh
TBOPYECKU IPUMEHATH 3HaHNUE TEOPUH K PELICHUIO
npoeccuoHaNbHbBIX 3a/1a4; * IPOJEMOHCTPUPOBAHO
3HaHUE COBPEMEHHOHN yueOHOMI 1 HAy4YHOU JIUTEpaTyphl;
1. OTBeT Ha BOIIPOC yAOBIETBOPSET MEPEUUCICHHBIM
TpeOOBAHUAM C HE3HAUUTENbHBIMU 3aMeYaHUsAMU - 20
6as1oB 2. OTBET Ha BONPOC COAEPIKUT OJTHO
CYLIECTBEHHOE 3aMeUaHue (He YJOBJIETBOPSET OHOMY U3
TpeboBanuii) - 10 6amioB 3. OTBET Ha BOIIPOC COJEPIKUT
JIBa CYILIECTBEHHBIX 3aMeyaHus (He yAO0BJIETBOPSET JBYM
13 MEePEUYNCIICHHBIX TpeOoBaHuil) - 5 6amioB 4. OTBeTa
Ha BOIPOC HET WM OTBET COAEPIKUT OoJiee IBYyX

Omimuno: 85-100
Xopomio: 75-84
YIOBJIETBOPUTEIIHHO:
60-74
HeynoBieTBOpUTENBHO:
MmeHee 60

CYIIIECTBEHHBIX 3ameuanus - () 0amioB

7.3. TunoBbIe KOHTPOJIbHBIE 32JaAHUS




Bun xoHTpOss

TumnoBsie KOHTPOJILHBIC 3aJIaHUA

IIpomexyTouHas
aTTecTanys - SK3aMeH 3a
IIEPBBII CEMECTP

Onpenenenre NOTeHIMANbHON SHEPTUU. BBIBOJ BBIpakeHNs,
YCTaHABIIMBAIOILETO CBSI3b PA0OTHI KOHCEPBATUBHBIX CHJI C U3MEHEHUEM
[MOTEHLINAJIbHOW PHEPIUM cucTeMBI. [loTeHInanbpHas SHeprus B OJHOPOJHOM U
LIEHTPAJILHOM I10JIe CHJI TAroTeHus. [loreHnuanbHas sHeprus

e (pOPMHUPOBAHHOMN MPYKHUHBI.

HopmasibHOE, TaHT€HIIMAIBHOE U ITOJTHOE YCKOPEHHE MATEPUAIbHON TOUKH IPH
KPUBOJINHENHOM JABM>KEHUU. BBIBOA BBIpayKEHUH 1711 HOPMAJIBHOTO U
TaHTCHIIMAJIBHOTO YCKOpeHU. OnpeneneHue paanyca KpUBU3HbI TPAEKTOPHH.
PaboTa cuibl Ha GECKOHEYHO MaJioM NepemenieHny. Pabora cuiiel Ha
KPUBOJMHENHOM TpaekTopuu. PaboTta pesynbrupytomeii cuisl. OnpeeneHne
MOIIHOCTH CHJIbl. CpeiHssl U MTHOBEHHAs! MOIIIHOCTb.

BoiBos hopMyit [Tl OnpeesieHrs EMKOCTH C(PeprudecKoro 1 miocKoro
KOHJIeHCaTopa. MeTo/bl yBETUUEHNsI EMKOCTH KOHIeHcaTopa. CoeMHEHUS
KOHJIeHCaTOpoB. BeiBoa popmyin. PaccMoTpeTs mpuMepsl BEIUUCICHHUSI EMKOCTH
[IpY NapajyIeNbHOM U N10CJIEI0BATEIbHOM COCIUMHEHHH.

XaoTuueckoe BHKEHHE U Aperd cBoOOAHBIX 3apsaaoB B noie. Kinaccuueckast
TEOpUs IPOBOJUMOCTH METAJUIOB. BosbTamnepHas XxapakTepUCTHKA
poBoHUKA. CONPOTHUBIIEHHE U YIEIBHOE CONTPOTHUBIICHNE ITPOBOJHUKA.

13. IlorenuunanbHas SHEPTrUsl.

49. DHTpomnUs KaKk Mepa pa3ynopsiAoueHusi cucteMmbl. Bropoe Hauamno
TEPMOIMHAMUKH.

42. BHyTpeHHsIs SHeprusl UJ1eajJbHOro ra3a, padboTa raza u Teriora.

50. TpeTbe HauaI0 TEPMOIUHAMUKH.

7. LlenTp macc. Teopema 0 ABMKEHHUH IIEHTPA MaccC.

41. BA3kocTs.

44. AnnabatHbii iporiecc. YpaBHenue Ilyaccona.

BoruriciieHue Hanps>KEHHOCTH 3JIEKTPOCTaTHUECKOTO MOJIS IJIOCKOCTH,
LIMH]IpA U HUTH, 1apa u chepsl.

57. DneKTpu4eCKuil MOMEHT CUCTEMBI 3aps/10B.

Onpenenenre BbIHYK/ICHHBIX KOJI€OaHUN, ypaBHEHHUE JIJIsl BBIHYKJICHHBIX
KoJIe0aHMI 1 ero pelIeHne s MepHOINnIeCcKOi BEIHY K IatoIIel cuiibl. BeiBos
BBIPAXKEHUH JIJIs1 aMILTUTY bl U (Da3bl BEIHYK/IEHHBIX KojeOaHui. SIBineHue
[pe30HaHCa, pe30HaHCHAs YaCTOTa M aMILIUTY/A.

3akoH BCeMUPHOTO TAToTeHHs HproToHA. [ paBuTallMOHHAs 1 MHEPLIMOHHAS
Macca. BzanMmoznelicTBue anekTpruuecKkux 3apsaaoB 1 3akoH Kynona. Ynpyrue
cuibl 1 3aKkoH ['yka. Cyxoe Tpenue, 3akoH KynoHa [u1s TpeHusl, Chila TpeHUs
[TOKOS1, CKOJIBKEHUS U KaueHMsl. Bsi3koe TpeHue, cuia ConpoTUBIICHUS,
3aBUCHMOCTB CHJIbI COITPOTHUBIIEHHS OT CKOPOCTH.

18. MoMEHT cuiIbl 1 MOMEHT UMITYJIbCA OTHOCUTEIBHO HETIOJIBUKHOU OCH.
DHeprus 3apsKeHHOro KoHaeHcaropa. O0beMHast IJI0OTHOCTh SHEPTUN
JIEKTPOCTATUUYECKOTO MOJIs. DHEPTUS MO YEAUHEHHOTO ITPOBOIHUKA U
CUCTEMbI HETIOABM>KHBIX TOYEUHBIX 3aPsI/I0B.

67. 3akon Ixoyns—Jlenna.

11. Kunernueckas s3Heprusi.

27. Mexannueckue (ynpyrue) BOJHbI. YpaBHEHUE OeryIneil BOJHBI.
OrnpeneneHne MMEKTPUIECKOr0O MOMEHTA CUCTEMBI 3aps10B. J{uIons B
IIEKTpUYECKOM T0J1€. CBS3b MEXaHUYECKOTO MOMEHTA, IEUCTBYIOIIETO Ha
TTUIIOJIb B AJIEKTPUYECKOM I10JIE U AJIEKTPUYECKOTO MOMEHTA JUIIOJIA.

§§ PazHocTh nmoTeHmanon

§§ DnekTpuyeckoe nosue

30. MneanpHplii ra3. ['a30Bble 3aKOHBI. YPAaBHEHUE COCTOSIHMS UEAIBHOIO Iasa.
2. JIB>keHHEe MaTepruaibHOM TOUYKH MO OKPYKHOCTH.

Omnucanue aguabaTuyeckoro npouecca. BeiBos ypasuenus [lyaccona s
aaradaTHYECKOTro Mpoliecca U BhIpaKEHUs [ MOKa3aress aanadarsl. 3anuch

ypaBHeHus [lyaccona uepe3 T,V u T,P. Boruncienue paboTsl pacIIdpsIFOIIErocst




rasza rnpH aguadaTudecKoM MpoIecce.

26. BeinyxieHHbIe KojiebaHus. Pe3oHaHc.

BripaxkeHue Ju1st pacyeTa paboThl CHIIBI ITPH BPAILIEHHUH TBEPAOTO Tea.
Kunetnyeckas sHeprus Tea npu BpamaTebHOM U TUIOCKOM JIBUKECHUU.

23. CrnoxxeHue KosieOaHuii OJHOTO HAMPABICHUS U B3aUMHO NEPIICHANKYIISIPHBIX
HaMpaBJICHUN OTHOW YaCTOTHI.

CocTosiHHE YCTOMUNBOTO PaBHOBECUS M «MHEPTHOCTBY CUCTEMBI. OTIpeiesIeHus:
KoJIeOaHUs, CBOOOTHBIC, BHIHYKICHHBIE, aBTOKOJICOAHMSI M TApaMeTpUIECKUE
kojieOaHus. YpaBHEHHE CBOOOJHBIX TAPMOHHUECKUX KOJIeOaHU U peleHue.
AmruaTyza, ¢asa u yactora. CKOPOCTh M YCKOpPEHHE.

66. CoelHEHUE CONTPOTUBIICHUH.

Onpenenenre MoMeHTa uHepuuu. [IpuMepsl pacyera MOMEHTa HHEPIUH
OTHOCHUTEJIBHO OCH, IPOXOASILIEH Yepe3 LEHTP TAKECTH OTHOPOIHBIX TEI
(cTeprxeHb, UCK). POpMYyIUPOBKA U I0KA3aTEIBCTBO TeOpeMbl I toirenca—
[ITeinepa.

[loTenuuanpHas 3Heprus ToueyHoro 3apsaa. [loTeHnuan 3neKTpoCcTaTHIeCcKoro
moJist ToueyHoro 3apsaa. Padora cun DCII o mepeHocy To4euHOoTro 3apsa.
CBsI3b pa3HOCTH MOTEHIIUAIOB C HAMPSKEHHOCTHIO MOJIS.

[Ipupona cuit B3auMonecTBUN MoJeKyll. [loTeHuan MexxMOIeKyIIpHOTO
B3anMozeiicTBusl. CHcTeMbl MOJIEKYI (TBEPIOE, Fra3000pa3HOe U KUKOE
COCTOSIHHE).

55. PaboTa cui1 3JIeKTPOCTaTUYECKOTO TIOJIS.

Onpenenenue Tenna oTcyeTa, CUCTEMBI OTCUETA, MAaTEPUATILHON TOUKH,
a0COIOTHO TBEPJOTO Tena. Paguyc-BeKTop MaTepuanbHON TOUKH, 3aKOH
NBUOKEHUS, TpaekTopusl. [1yTh, mepemenienue, CpeHsst 1 MTHOBEHHAs! CKOPOCTH
[MOCTYIATEeIbHOTO JBUKEHUS. YCKOPEHHE MaTepualbHON TOUKH MPU
KPUBOJIMHEHHOM JIBUKCHUU.

Omnpenenenue crerneHu cBo0o b, kiraccudukanus. [Togcuer cteneneit cBOOOABI
MaTepHaIbHON TOYKH, a0COITIOTHO TBEP/OTO TeJa, COCTABHOTO TeJa C YIPYTUMH
cBsi3samMu. @opmynupoBKa 3akoHa bonbliMana. BeipaxkeHne cpeiHeit sHeprumn
MOJIEKYJTBI Yepe3 00IIee YUCIIO CTereHel CBOOOIBI U TEMIIEPaTypy.

§§ MonekynspHas GU3MKa U TEPMOAMHAMHUKA

22. YpaBHEHHE rapMOHUYECKUX KojieOaHmii U ero perienue. CKopocTh U
YCKOpPEHHE MaTepuaIbHOW TOUKHU MPHU KOJIeOaTEIbHOM JIBUKEHUH.

BbIBOJT OCHOBHOTO YPaBHEHMSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UJI€aTIbHOTO
ra3a, CBSI3bIBAIOIIETO JaBJIEHUE C KOHIIEHTpallMel 1 cpeiHel CKOPOCThIO
NBUOKEHUS MOJIEKYJl. CBsA3b TEPMOAMHAMHUYECKON TEMIIEPATYPhI U CPETHEN
KHUHETUYECKOW SHEPTHUH MOJIEKYIL.

Br1BoT (hOpMYITBI AJTs1 4aCTOTHI MAJIBIX KOoJeOaHUl (U3HYECKOTO U
MaTeMaTtuiyeckoro MasTHuka. [IpuBeneHHas qvHa GU3NYECKOTo MasTHUKA.
[IpMeHeHNEe IEpEBOPOTHOIO MAsITHUKA JJIs1 ONIPEAEIIEHUS YCKOPEHUS
CBOOOIHOIO IMaleHUS.

56. CBs13b HAPSPKEHHOCTH AJIEKTPOCTATHUECKOTO T0JIS ¢ TPaAUEHTOM
MMOTEHIIMaja U SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

Omnpenenenue, THIBI MOJIEKYT U KITACCUPUKAIIUS AUIICKTPUKOB. MeXaHU3MBbI
MOJISIPU3AILUH TUAIIEKTPUKOB.

69. 3akon OMa 151 HEOJJHOPOJIHOTO y4yacTKa 1enu. 3akoH Oma 715l 3aMKHYTOU
L[eTTH.

MOMEHT UHEpLIUU CUCTEMBbI MaTepUaJIbHBIX TOUEK. BbIBOJ ypaBHEHU
TMHAMHKY BPAIaTeIbHOTO JBUKEHUS HEU3MEHHOM CHCTEMBI MaTepraIbHBIX
TOYEK.

Onpenenenve sHeprun. BoIBoI BbIpaKeHUs, CBA3BIBAIOLIETO PAOOTY CUIIBI C
M3MEHEHUEM KMHETUYECKOW SHEPTUM MaTepuaibHOU Touku. Kunernyeckas
SHEPTUSl CUCTEMbI MaTepHAJIbHBIX TOUCK.

3. HopmanbHOE M TaHIT€HIIMAJIbHOE YCKOpeHue. Pannyc KpUBU3HBI TPAEKTOPHH.
62. DIEKTPOEMKOCTh CUCTEMBI JIBYX TPOBOJHUKOB. KOHIEHCATOPHI M MX




[IPUMEHEHUE.

LlenTp mMacc (nHepiuun). PopMyInUpPOBKa U TOKa3aTEIbCTBO TEOPEMBI O
NBIKEHUU [IEHTPa MacC CUCTEMbI MaT€pUATIbHBIX TOYEK.

§§ DnekTpocTaTnyecKoe noJjie B BENIECTBE

Onpenenenne uaeanpHoro raza. Hopmanbnele ycnoBus. 3akoH boinsa—
Mapuortra, ['eii-JTroccaka, lapns, Jlansrona. YpaBHenue MenpaeneeBa—
Kuaneiipona.

« DIEKTPUYECKOE U MATHUTHOE TIOJIE »

Onpenenenne noaHou sHeprur. PopMynMpoBKa 3aKOHA COXPAHEHUS SHEPTUU B
MexaHuke. [Ipumepsl: IeHTpaabHbIN a0COMIOTHO YIIPYTUH yaap U aOCOIOTHO
HEYIPYTUi yap IIapoB.

33. CBs3b TEPMOAMHAMHUYECKON TEMIIEPATYPHI U CPETHEN SHEPTUU
[MOCTYNaTeNbHOTO ABMKCHHS MOJIEKYIL.

OrnpeneneHne v BBIYMCICHNE MOMEHTA CUJIbI U UMITYJIbCA OTHOCUTEIBHO
HETOABMXHOU 0CU. CBsI3b MOMEHTOB C MapaJiIeIbHBIMUA U IEPIEHIUKYISIPHBIMHU
COCTaBJISIOIIMMHU PauyC-BEKTOPA, CUIIbl U UMITYJIbCA MATEPUATIBHON TOUKH.
3aKOH COXpaHEHHs MOMEHTA UMITYJIbCA B MEXaHUKE U (pU3HKe.

Croponnue cuibl. PaboTa ncTouHuKa TOKa MO MepeHocy 3apsiia BAOIb
3amkHyTOM nernu. JC.

14. 3akoH cOXpaHEHUS YHEPTUU B MEXaHUKE U (PU3HUKE.

31. Pacnpenenenue bonplimana.

29. TepmonuHamMuyeckas cucteMa. TepMOJMHAMUYECKUE MTapaMETPhI.
YpaBHEHHE COCTOSHHSL.

OrnpeneneHre BEKTOpa IEMEHTaApPHOIO TOBOPOTA, YIVIOBOM CKOPOCTH U
YIJIOBOTO yCKOpeHus. YacToTa 1 nepuo oopaiieHust pu paBHOMEPHOM
BpaieHuu. CBsI3b JIMHEHHONW CKOPOCTH U YCKOPEHUS C YITIOBOM CKOPOCTHIO U
YIJIOBBIM yCKOopeHHeM. KacarenbHoe U IEeHTPOCTPEMUTENBHOE YCKOPEHHE TIPU
NIBUKEHUU TOYKHU TI0 OKPY>KHOCTH (BBIBOJI BEIPAXKEHHUIN).

58. lupnekTpuku.

Xa0THYECKOE IBMXKEHHE MOJIEKYJ M PABHOBECHOE PACTIPENEICHUE MOJIEKYJ IO
3HaYEHUAM MOy ckopoctu. DyHKkuus pacnpeneneHus Makcseiia 1no
ckopocTsiM (0e3 BeiBo/1a). BeiBom hopmyn st cpenneit apudMeTHaecKou,
CpeaHel KBaJApaTUYHOI U HanboJee BEPOSTHON CKOPOCTH XaOTHUYECKOTO
NIBUYKEHUSI MOJIEKYJI.

51. DnemenTapubie 3apsiabl. OObeMHas, TOBEPXHOCTHAS U JIMHEHHAS TUIOTHOCTh
3aps1/I0B.

37. ®yHkuus pacnpeneneHus MoJIeKyI 110 cKopocTsaM. Pacnipenenenue
MakcBesuia. CpenHsas apudmeTrueckas, KBaJpaTuyHasi 1 Haubosee BeposTHAS
CKOpPOCTb MOJIEKYIL.

35. YpaBHEHHE COCTOSHMS PeajibHOIO raza. YpaBHenue Ban-nep-Baanbca.

45. IlonutponHsle nponieccel. O01Iee ypaBHEHUE MOIUTPOIIHI.

YpaBHEHHE CBOOOTHBIX 3aTyXaIOIINX KOJIEOAHUH B BSI3KOUM CpeJie U €T0 pelieHue.
AMIUIUTY/Ia M 9acTOTa 3aTyXaronmx konebanuit. [lepuonudeckue koineGaHus u
anepuoandeckuii mporecc. JlorapupmMudeckuii 1EKpeMEeHT 3aTyXaHHsI.

47. Huxn Kapno. Teopemsr Kapno.

12. PaGoTa moCcTOSHHOM M IIEHTpalibHOM criibl. KOHCepBaTHBHBIC U
HEKOHCEPBAaTUBHBIE CHUIIBI.

5. Bropotii 3akoH Hetotona. Macca. Cuna. UMnynbc MaTepuaibHOW TOUYKU U
cucteMbl M.T. [[pUuHIIUIT CynepHO3UIIUU CHUIL.

BrIBO 3aBUCUMOCTH KOHIIEHTPALMK MOJIEKYI OT BBICOTBHI B OAHOPOIHOM IOJIE
CHWJIBI TSDKECTH M 0apOMETPpHUECKON (POPMYITBI.

15. CunoBoe noxne.

4. Tlepssiii 3axoH HetoToHa. MHepimaabHble CUCTEMBI OTCUETA. 3aKOH CIIOKEHUS
CKOPOCTEH.

§§ Konebanus u BOJHBI

OrnpenesieHne TerIonpoBOIHOCTH. BbIBOI ypaBHEHUS TEMIIONPOBOIHOCTU U




BbIpaKEHUS UL K03 (pULImeHTa TemIonpoBOJHOCTH.

20. MoMeHT UHEepIMHU TBEPAOTO Teaa. MOMEHTBI HHEPIIUU TPOCTEUIIINX TET.
Teopema I'rolirenca—lllrelinepa.

6. Tpetnii 3akoH HproToHa. BHEIIHME U BHYTpEHHUE CUJIbI. 3aKOH COXPAHEHUS
MMITYJIbCA.

63. DHEprus AMEKTPOCTATUYECKOTO TOJIS.

§§ MexaHunka aOCOIIOTHO TBEPJIOTO Tea

54. [Ipumenenue teopemsl ['aycca—OcTporpazckoro sl pacuera moJis.

9. PeaktuBHOE nBUXKeHUE. YpaBHeHue Memiepckoro. @opmyna LnonkoBckoro.
[ToTok BekTOpa HANpsKEHHOCTU. DOPMYIMPOBKA U I0KA3aTEIbCTBO TEOPEMBI
["aycca—OcTporpaackoro s 3J€KTpOCTaTUIECKOTO MO,

16. Bunb! nBrkeHust abCOTIOTHO TBEPOTO Tejla. MTHOBEHHAs! OCh BpAIICHHS.
§§ JnHamuka MaTepuaibHON TOYKU

Boruricnenue paboThl MOCTOSHHOM CHJIBI HA IPUMEPE CUJIBI TSDKECTH B
OJTHOPOIHOM TI0JIE€ CUJIBI TATOTEHUs. OnpeiesieHne HeHTPaIbHOM CHIIBI.
Brrauciaenue paboThl eHTpaabHOM critbl. OnpeiesieHue KOHCEPBAaTUBHBIX U
HEKOHCEPBAaTUBHBIX CUJI. J{UCCUMAaTUBHBIE U TUPOCKOMUYECKHUE CHIIBI.

65. IIpoBoguMocTh 1 3ak0oH OMa JJ1s1 METAJIIOB.

28. NuTepdepenuus u qudpakius BOJIH.

Onpenenenre BOIHOBOTO MPOIECCa, YACTHUIIBI CPEJIbl, BOIHOBOTO ()POHTA U
BOJTHOBOI IMOBEPXHOCTH. YpaBHEHHE Oerylei BoaHbI. [IpogoibHbie 1
ronepeyHblie BoJHbI. Pa30Basi CKOPOCTH BOJIHBI.

32. Crenenu cBoOOIBI MOJIEKYIIBI. Pactipenienienue sHEprun Mo CTETEeHM
CBOOOIBI.

§§ Kunemaruka marepuaibHOM TOUKH

Monoxpomarnueckre BoJIHbL. [IpocTpaHncTBEHHAs M BpeMEHHask KOTE€PEHTHOCTb.
WNuTtepdepeHius AByX BOJIH, YCIOBHE HAOMIOACHUS MUHUMYMa U MAaKCUMyMa.
Judpakaus BonH. [Tpunamun [roiireHca.

OrnpesienieHre AMEKTPUIECKOTO TOKA, TNIOTHOCTH M CHIIBI TOKA. YpaBHEHUE
HEMPEPBIBHOCTH.

48. DHTpOMUS UaeaIbHOTO rasa.

68. DIEeKTPOABUKYIIAs CUJIA.

10. PaboTa ¥ MOIITHOCTH CHJIBI.

OrnpeneneHns: TEpMOIUHAMUYECKOW CUCTEMBI, TEPMOJIMHAMUYECKHUX
[apaMeTpoB, TEMIEPATYPHI, IABICHUS U YIEIBHOTO 00beMa, YpaBHEHUS
coctosHus. [IprumMep ypaBHEHUSI COCTOSHHUS.

OrnpesienieHre MoJIUTPONUYECKOTo mpolecca. BoiBoa ypaBHEHUS MOIUTPOIBI U
BBIPKCHHUS JIJIS TTOKA3aTelIs MOJUTPONbl. I30XOpHBINA, H300apHBIH,
M30TEPMUYECKUM U aJuadaTHUeCKU MPOLIECChl KaK YaCTHBIEC CITydan
[MOJINTPONIUYECKOTO MPOLECCA.

Oo6nacte 1ByX(]a3HbIX cOCTOSIHUN. KpuTHueckoe cocTosHuE BEeIECTBRa.
MeTtacTtabunbHble cOCTOSTHUS. CoKIKEHUE Ta30B.

OrnpesiesieHne MEKTPUIECKOM eMKOCTH. EMKOCTh yeIMHEHHOTO 3aps>KEHHOTO
[TPOBOJSLIETO 1Iapa.

Omnpenenenue ukia. Pabora naeanbHOro raza B KpyroBoM mporiecce.

Ko dunmeHT mone3Horo AeMCTBUS TEMIIOBOW MAITUHBI M IPUHITUIT €€
NIEUCTBUA.

Ynap monekyn. DG GEeKTUBHBIN TuaMeTp MOJIEKY/Ibl. BeiBoa popmyssr mis
4acTOTHI CTOJIKHOBEHUH U CpeiHel UTMHBI CBOOOTHOTO mpobera.
DNEKTPUYECKU HEUTPAIBHOE, MTOJIOKUTEIBHO U OTPULIATENBHO 3apsKEHHOE
TEJ0. 3aKOH COXPAHEHUS MIEKTPUUIECKOTO 3apsiaa. 3aps/l, pacIpeaeICHHBbIN 110
00beMy, MIOBEPXHOCTH U HUTH.

Onpenenenre To4eyHOro 3apsaaa. HanpsykeHHOCTD 1MoJIsi TOYEYHOTO 3apsia.
[IpuHnun cyneprno3unyu. CUIOBBIE TUHUH 3JIEKTPOCTATUYECKOTO MOJS.

40. TeronmpoBOIHOCTH B )KUJIKOCTAX U razax. YpaBHeHue dypebe.

8. I'paBUTAllMOHHOE M KYJOHOBCKOE B3aumojierictBue. Cwia ynpyroctu. Cusia




TPEHUSI U COMPOTUBIICHHUS.
38. Cpennsisi JyiiHA CBOOOTHOTO TIPOOETa MOJIEKYJI.

MeTo BEKTOPHBIX JUarpamM. AMILTUTYIA U Ga3a pe3yIbTHPYIOIIETO
konebanus. YacTHbIe Cilydyau CIOXKeHHsI KoJieOaHUi B3auMHO
MepHeHIUKYISPHBIX HAIPABICHUM.

dopmynupoBka TeopeMbl HepHcTa 1 ee ToJKOBaHKE C TPUMEHEHUEM
CTATUCTUYECKOTO OIPEICIICHUS SHTPOIIUH.

BriBon cootHomenus. [lomyunTts hopMysibl, CBI3bIBAIOIIME MOTEHLIUAT U
HaIPSKEHHOCTh 3JIEKTPOCTATUYECKOTO MOJSI OCHOBHBIX 3aPSKEHHBIX TEJ
(ToueuHsIit 3apsy, chepa, HUTh, INIOCKOCTH).

BrIBO/ BRIpaKEeHUS JUTS KOOPPUITMEHTA MTOJIE3HOTO JelicTBU Iukia KapHo.
dopmynupoBka Teopem Kapho.

Onpenenenre n30JIMPOBaHHON TEPMOAMHAMUYECKONW CUCTEMBI. BBIBOA 1epBOro
Hauaja TePMOAMHAMUKH U ero ¢popmynrpoBka. OnpeaeneHue TemIoeMKOCTH,
YAEIBHOM U MOJISIPHOM TEIIIOEMKOCTH. BrIBOj ypaBHeHMst Maiiepa.
dopmynupoBKa nepBoro 3akoHa HerotoHa. Onpenenenre MHEPIUU U IBUKEHUS
10 MHepLHH. AOCOIIOTHAsA cucTeMa oTcuera. OnpeseneHrne HHepLUUalIbHON
CHUCTEMBI OTcueTa. BpIBO/ 3aKOHA CIIOKEHHS] CKOPOCTEN B HEPEIISITUBUCTCKOM
MEXaHUKE.

43. IlepBoe Hayano TepMOAMHAMUKHU. TeMI0eMKOCTh. YpaBHeHHEe Maliepa.
25. CBoOOHBIE 3aTyXa0IIne KojaeOaHusl.

BoiBos1 hopMyIibl, CBS3bIBAIONICH H3MEHEHNE YSHTPOIMH C U3MEHEHUEM UHCiIa
[MPOCTPAHCTBEHHBIX MUKPOCOCTOSTHUHM UeanbHOro raza. @opMynupoBka
BTOPOTO Hayaja TEPMOAMHAMUKH.

JIBr>keHuE Tena nepeMeHHo Maccehl. BeiBoa ypaBHeHHs Memepckoro u
dhopmyiel [{uonkoBckoro. KocMudecknue cKopocTH.

MexaHu3M BOZHUKHOBEHUSI BHYTPEHHETO TpeHUs. BbIBO 3aKOHA BHYTPEHHETO
Tpennst HproToHa. BeipaxeHue 71 JMHaAMUYECKON BSI3KOCTH.

Onpenenenus: GU3NIECKOTO Tea, a0COTIOTHO TBEPJIOTO Tea,
[MOCTYNaTebHOI0, BPAIIATEIbHOTO, IJIOCKOTO JIBHKEHUS. CBA3b JINHEWHON
CKOpPOCTH TOYKH BPAILAIOLIErocs TeJa ¢ YIIIOBON CKOPOCTHIO BPALLEHUS.
Teopema Diisiepa 1 MTHOBEHHAsl OCh BpalIEHUS MPU TIOCKOM JIBH>KCHUH.
[TokazaTh HE3aBUCUMOCTH YIJIOBOM CKOPOCTH OT BBEIOOPA TOYKU OTCUETA.
CBo0OoaHbIE 1 MHIYLIMPOBAaHHBIE 3aps/ibl. Pacmipenenenue 3apsaa mno
MOBEPXHOCTH U 00bEMY YETMHEHHOTO MPOBOAHHUKA. « DTEKTPUUECKHIA BETEPY.
59. lusnexTpuyeckasl NpOHUIIAEMOCTh BelecTBa. Teopema ['aycca—
OcTporpaackoro Jyisi AUIEKTPUKOB.

53. Teopema I'aycca—OcTtporpaackoro.

36. M300apsl U H30TEPMBI peabHOTO Ta3a.

Onpenenenue 3aMKHYTOM cucteMbl M.T. DOpMyJIUpOBKa TPETHETO 3aKOHA
Hrrotona. BeiBoa u popmynupoBKa 3aKoHa COXpaHEHHS HMITYIIbCA.
Onpenenenre UMIYIbca CUIIBL.

SBnenne qudQy3nu B )KUAKOCTIX U ra3ax. BeiBoa ypaBHenus nuddy3nu u
BBIpaXeHUS 1151 Koddunmenta nuddys3uu.

OrnpesiesieHe MOMEHTA CUJIbl U MOMEHTA UMITYJIbca M.T. MOMEHT
[PaBHOJICUCTBYIOIIEH CHJIBI U CUCTEMBI M.T. YpaBHEHUE MOMEHTOB JIJIsl M.T. U
CHUCTEMBI M.T. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCa.

[TonsTre sHTpONMH Kak GyHKIMH cocTosTHUSA. OOpaTuMble 1 HEOOpaTuMbIe
[IPOLIECCHI.

21. PaGoTa BHEITHUX CHUJT M KHHETUYECKAs DHEPTHUS TIPH BPAIICHUH TBEPOTO
Tena.

61. DIEKTPOEMKOCTh YEIMHEHHOTO MTPOBOIHUKA.

64. Cuiia Toka ¥ MIIOTHOCTh TOKA.

Y4eT coOCTBEHHOTO 00BeMa MOJIEKYI ra3a U BHYTPEHHETO JaBieHus. BoiBog
ypaBHeHus1 Ban-nep-Baainbca.

17. MOMEHT CHJIbl I MOMEHT MMITYJIbCA OTHOCHUTEJIBHO HENOJBUKHOTO HayaJja.




34. Cunbl MEXXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.

39. Iuddys3us B razax. YpaBuenue Ouka.

24. MatemaTnueckuil 1 GU3MYECKUil MasTHUK.

19. YpaBHeHue TMHAMUKH BPAIIATEIbHOTO ABHKEHUSI CUCTEMBI MaTepHaIbHbIX
TOYEK.

Onpenenenve cuinoBoro noss. CTaimoHapHble, OAHOPOAHbBIE CUIIOBBIE TOJIS.
CBs3b CHIIBI ¥ IOTEHIIMATIBHOM SHEPTHH CUCTEMBI KaK (DYHKIIMU KOOP/MHAT.
[loTeHIIMaIbHOE CUIIOBOE MOJIE.

§§ Pabora u sHEprust

Onpenenenre Macchl, UMIYJIbca M.T. IMITylIbC CUCTEMBI MaTepHaIbHBIX TOYEK.
Omnpenenenue cuibl U GOpMyIHPOBKa BTOporo 3akoHa Hetotona. [IpuHumn
CYTNEPHO3UIINH CHIL.

60. IIpoBOJHUKY B 3JIEKTPHUUECKOM TI0JIE.

46. Kpyrosbie nporiecchl (IIUKJIBI).

52. Ilone ToyeyHoro 3apsiaa. HanpspkeHHOCTB 3J€KTPUYECKOTO OIS,
JlokazaTrenbCTBO U MareMaTudeckas opMyIupoBKa TeopeMsl ['aycca—
OcTtporpajckoro. BEIYUCINTE 3IEKTPHUECKOE CMEIIEHHE B IPOCTPAHCTBE
MEXTy O0KJIaIKaMHK 3apsDKEHHOTO KOHIeHcaTopa (paccCMOTPETh IPUMED ).

1. Cucrema orcuera. Paguyc-BekTop MaTepuaibHON TOUKH, CKOPOCTh U
YCKOPEHHE M.T. IPU KPUBOJIMHEHHOM JIBH>KEHUH.

BriBox hopmyi. PaccMoTpeTs mpuMeps! BBIYUCICHUS CONTPOTHBICHUS TTPU
MapaijieIbHOM U MOCIIEIOBATEILHOM COSMHEHUN COTIPOTHUBRICHU.

§§ DnexTpuueckuii TOK

OnpeneneHre BHyTpEHHEW 3Heprun. BeIBo/I BeIpaykeHHS 1J1s1 BHYTPEHHEH
HYHEpPIrUU UIeaTbHOTO ra3a. BHyTpeHHss sHeprus Kak (yHKIHS COCTOSHUSI.
PaGota uaeanbHOro rasza npu pacimupeHuu. Termmoo0MeH U KOJTUYeCTBO
TETUTIOTHI.

2017 Crnucoxk BompocoB (cemectp 1).pdf

TEKYIIHUH - IPOBEPKA
CaMOCTOSITENIbHOU
paboThI

4. Kakoe xonuuecTBO 3HEpIUy U3aydaeT 3a 1| MUH abCOJIFOTHO YEpPHOE TEJIO
riomaasio S = 10 cm2? Temneparypa nosepxnoctu T = 2500 K.

3. Uemy paBeH yroy MKy TJIaBHBIMH ITOCKOCTSIMU TTOJIIpU3aTOpa U
QHAJIM3aTOPa, €CJIM UHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOILE/IIETO Yepes
MOJISIPU3ATOP M aHAIIU3aTOP, YMEHbIIAeTCs B ueThipe pa3a? [lorepsmu Ha
OTpa)keHUE U TOIJIOIICHHE CBEeTa MIPeHEeOpeyb.

2. OOHOPOAHBIN UIUHIP CKATHIBAECTCS MO HAKJIIOHHOW IUIOCKOCTH,
COCTABIIAIOIIEH yroi o ¢ TOpu30HTOM. Haiitu 3HaueHus ko3 uirenta TpeHus
LKp, IPH KOTOPBIX CKOJIbXKEeHUsI He OyeT. OnpeneianTs JUHEHHOe yCKOpeHre
[IEHTpa Macc UUIMHAPA MPH [l > LKP.

1. CHapsn, neTsmuil TOpu30HTaIbHO cO ckopocThio V = 100 m/c, pa3pbiBaeTcs
Ha JBe paBHbIe yacTH Ha BbicoTe h = 40 M. OHa yacTh nagaet yepes t0 =1 ¢ Ha
3eMITFO TOYHO TT0JT MECTOM B3pbIBa. Uepes Kakoe BpeMs yIaieT BTopas 4acTh
cHapsiaa?

1. [Ipsimasi, GeckoHeUHasl, TOHKasi HUTh HECET PaBHOMEPHO pacCIpeIeIeHHBbIH 110
uae 3apsf (11 = 1 MxKn/m). B mockocTy, conepikaiieii HUTh,
MEePIICHANKYJIIPHO HUTH HAXOAUTCS TOHKUI CTEpKEHb JIMHOM L. bravkanmmii k
HUTU KOHEI] CTeP>KHS HaXOAUTCs Ha pacctosiHuu L ot Hee. Onpenenuts cuiy F,
NEWCTBYIONYIO HAa CTEPKEHb, €CIIU OH 3apPSKEH C JIMHEHHOMN TJIOTHOCTHIO T2 =
0.1 MxKn/m.

3. Pagnycer o0kmamok cepuueckoro konaencaroparl =9 cmur2 =11 cm.
3a30p MeXIy OOKIaIKaMU 3aMOIHEH AUAIEKTPUKOM, IPOHUIIAEMOCTh KOTOPOTO
M3MEHSETCS C PACCTOSIHUEM T OT IIEHTPa KOHACHcaTopa 1o 3akony &(r) = 2-(rl/r).
Haiitu emxocts C KOHJEHCaTOpA.

1. ITo TOHKOMY TTPOBOJIOYHOMY KOJIBILY T€UET TOK. He M3MeHss Cuiibl TOKa B
MIPOBOJIHUKE, eMy Tipuaain Gpopmy kBaapara. Bo cKolbko pa3 U3MEeHUIach
MarHuTHas MHIYKIMS B IIEHTPE KOHTypa?

KoHTposbHas pabota Ne 1




1. ITygox MmoHOXpomaTudeckux (A = 600 HM) CBETOBBIX BOJIH MAAAET MO YITIOM
0 = 300 Ha HaxOAANIYIOCS B BO3yXe MbUIbHYIO IJIeHKY (n = 1.3). [Ipu xakoit
HAaWMEHBIIICH TOMIIMHE TUICHKH OTPa)KEHHBIE CBETOBHIE BOJTHBI OyIyT
MaKCHUMaJIbHO OcyabieHbl nHTepdepeHImein?

5. Onpenenuts MaKCUMAIBHYIO CKOPOCTh VMax ()OTOAIEKTPOHOB, BBUIETAIOIIIX
13 MeTasuia pu o0mydeHun (oTOHaMH ¢ dHepTrHen € = 1 MaB.

KonTponbHas pabota Ne 2

2. Boonb cuiioBOM JTMHUM OJHOPOIHOTO AIIEKTPUUECKOTO MOJIS JBUKETCS
poToH. B Touke nosns ¢ noreHuuanom @l = 0 B mpoToH umen ckopocts vl =
0.1 Mwm/c. Onipenenuthb MOTEHIUAT (2 TOYKH TOJIsA, B KOTOPOH CKOPOCTh
[MPOTOHA BO3pacTaeT B n = 2 pa3a. OTHOIIEHHUE 3apsia IPOTOHA K €r0 Macce
gp/m = 96 MKun/kr.

2. B omHOpOIHOM MarHUTHOM ToJie ¢ MHAYKIuend B = 2 T gBuxkeTcs mpoToH.
TpaekTopus ero IBUNKEHHS MPEICTABISAET COOON BUHTOBYIO JIMHUIO C PAIUNYyCOM
R =10 cM 1 marom h = 60 cm. OniperenuTh KWHETHYECKYIO dSHEPTHI0 T
[IPOTOHA.

KonTponbHas pabota Ne 4

3. B onHOponHOM MarHUTHOM noJie ¢ uHaykiued B = 0.1 Tn nuxercs
rpoBoaHUK JIHHON L = 10 cM. CKOpOCTh IBHYKEHUS MPOBOAHMUKA V = 15 M/c 1
HanpaBlieHa MEePIEeHANKYIIPHO K MarHUTHOMY Tofito. HaliTu pazHocTh
[MOTEHI[MAI0B, BOSHUKAIOIIYIO Ha KOHI[aX MPOBOIHUKA.

2. Ha mens najgaet HOpMaJabHO MJIOCKUH MapajiyieIbHbINA MTy4OK
MOHOXPOMAaTHYECKOTO CBeTa ¢ JUIMHOM BONHEI A. [llupuna menu paBHa 6A. [lox
KaKUM yI710M OyzeT HaOmonaThes TpeTuil 1udpakiinOHHBI MUHUMYM CBeTa?
KonTponbHas pabora Ne 3

3. Crepxenb Maccoil M = 3 kr u jymuHo# L = 1 M MOKeT Bpamatscs B
BEPTUKAJIBHON INIOCKOCTH OTHOCUTEIBHO TOPU30HTAIIBHON OCH, IIPOXOIALIEH
yepe3 OJIMH U3 €ro KOHIOB. B 1pyroii koHell cTepskKHs monagaeT My Maccoi m
= 10 1, IeTeBIIast CO CKOPOCTHIO V, HANIPABICHHOM MEPIEHIUKYISIPHO CTEPIKHIO
U OCH, U 3aCTpeBaeT B HeM. ONpeeUTh ¢ KaKO MUHUMAJIBHOM CKOPOCTHIO
vmin JOJDKHA JBUTATHCS MyJisl, 9TOOBI CTeP>KEeHb Ceal MOJHbBII 000POT.
KonTponsHas padora Ne 3.pdf; Kontponwsnas padbora Ne 4.pdf; KonTponsHas
pabota Ne 2.pdf; KoarponsHas padora Ne 1.pdf

TEKYLIUH - MPOBEpKa
CaMOCTOSTEIILHOU
paboTHI

2017 Tunosoe 3amganne Ne2.pdf; 2017 Tumosoe 3amanue Nel.pdf

TEKYIIHH - IpOBEPKa
CaMOCTOATEIIbHON
paboThI

3. Kakue cymecTByIOT METOABI MOIETUPOBAHUS SJIEKTPOCTATUYECKOTO MO ?
7. Ecnu ecTeCTBEHHBINM CBET MPOMAET Yepes3 MOSIPOU]I, TO KaK H3MEHUTCS €T0
WHTEHCUBHOCTh?

1. [la¥iTe onpeniesieHue OTHOCUTENLHOMN AUAIEKTPUYECKas MPOHUIIAEMOCTH
BEICCTBA.

1. [la¥ite onpenenenue nHTEPPEPEHIINN CBETA.

5. Kak B paboTe ornieHMBaeTCs cucTeMaTHuecKasi MOTPEIIHOCTh U3MEPEHUS
TUTMHBI CTOJIOMKA T1apa?

1. Yto Takoe 3MEKTPUYECKOE COMPOTUBICHUE MPOBOIHUKA?

3. Kak u3meHsieTcss BHyTPEHHSIS SHEPTHsI HICATBHOTO Ta3a MpH ainabaTndeCckoM
cokaTuun?

3. 3anumuTe 3aKOH COXPaHEHUsI UMITYJIbCa JJI a0COJIFOTHO yIPYToro yaapa
NIBYX TeTl.

8. B ueM 3akmrouaetcs audpakuus ceera?

2. [Ipoucxonut v uaMeHeHue ¢asbl KoedaHU ToOUeK B CTOSAYEH BOIHE?

5. Kakue u3 nepeuncieHHbIX BeJIMUMH: M, 1, o, B, t, T, J mogBepratorcs npu
BBITIOJTHEHUN PAOOTHI MPSMBIM U3MEPEHUSIM?

3. Uto Takoe KOIPIUTHUBHAS cuiia?

2. 3anumute ypaBHeHue Ban-nep-Baanbca ansa 1 mons rasa.

7. Kak 3aBUCUT a0COJIIOTHBIN MTOKa3aTellb IPEJOMIICHHS BEIIECTBA N OT




OTHOCHUTEJIBHOM AUBJIEKTPUYECKON IIPOHULIAEMOCTH CPEeibl € U MAarHUTHOU
[MPOHUIIAEMOCTHU CPeIbI L7

4. KakumMu TepMOIMHAMHYECKUMHU ITapaMeTpaMu ONpeIesieTCs CKOPOCTh 3ByKa
B BO31yXe?

4. Ecniu ucrnonb30BaTh B KauecTBE 00pasiia MmoypoBOAHUK JBIPOYHOTO THIA, TO
KaKoW 3HAaK OyJIeT y MOCTOsTHHOW Xosia?

1. JlaiiTe onpeneneHue cTossueit BOJIHEI.

3. 3anuuInTe 3aKOH COXpaHEHUS! MOMEHTA UMITYJIbCa OTHOCUTENIBHO OCH IS
aOCOJIFOTHO HEYNIPYTOro yAapa AByX Te.

1. Kakoe siBnenue Ha3biBaeTcs addexTom Xomia?

2. Ha3zoBuTE XapaKTEepUCTUKHU TEIUIOBOTO U3ITyUYCHHUS.

2. Kakoli CBET SIBIAETCS IJI0CKOMOISIPU30BAHHBIM ?

2. Kakue BOJIHBI Ha3bIBatOTCSl KOTE€PEHTHBIMU ?

1. B uem 3akmrovaeTcs siBieHue HHTEPPEpPEHITUU cBeTa?

1. [laiiTe onpeneneHue 3MEKTPUYECKOro MOJIs.

2. Kakue cBoiicTBa 0TiIMYaroT (heppOMarHeTHKH OT TapaMarHeTUKOB?

3. Kak u3MeHuTCsl 3HaY€HUE CUJIbl BHYTPEHHETO TPEHUS MPU YBETUUCHUN
[JI01aI1 COMPUKOCHOBEHHUS CI0EB?

1. B uem 3akimtouaercs siBneHue nudpakinuu cBera?

4. Kakue u3 nmepeunciaeHHbIX BeTuIuH: m, |, o, v, T moxBepratorcs npu
BEITIOJTHCHHH PAOOTHI IPSIMBIM U3MEPEHUSIM?

4. 3anummMTe 3aKOH COXpPaHEHUS] MEXAaHUYECKOW SHEPIuu Mocie
B3aMMOJICUCTBUSI MAsSITHUKOB.

4. Kak u3meHuTcs nepuoj; kojebaHuit (U3MIeCcKoro MasTHUKA, €CJTH H3TOTOBUTH
ero u3 OoJee MIOTHOTO Marepuana?

1. Kakoe siBieHne Ha3bpiBaeTCsl BHEITHUM (hoTodPdhexTom?

2. Kak U3MEHUTCS MOMEHT MHEPLIMH MAsITHUKA TPU YMEHBILIEHUU PACCTOSHUS OT
100aBOYHOTO Tpy3a 10 OCH BpalieHus?

COIIPOTUBJIEHUA METAJIUUTA U TTOJIYITPOBOJHUKA»

2. Kaxkoii mporiecc mpouCXOoauT MPU OTKPHITHN KpaHa 0auioHa ¢ BO3ayXoM?

2. Kakue TuIbl npoBOoAMMOCTH NOIYIIPOBOJAHNUKOB BaMm n3BeCTHBI?

4. Kakue 3akOHBI COXpaHEHHsI BHITTOIHSAIOTCS MIPHU 3TOM BUE PaAHOAKTUBHOTO
pacrnanga?

4. Kax 30HHast Teopusi TBEP/BIX Tell 00BICHIET TEMIIEPaTypHYIO 3aBUCUMOCTh
CONPOTHUBJICHUS MOTYITPOBOAHUKOB?

7. Kak cBsi3aHbI KHHETHYECKAs DHEPTHUS O-9aCTHIIBI U JJTHHA ee TTpodera?

8. 3aBUCHT JIM MOIVIONIATENbHAS CTIOCOOHOCTh PEaIbHOTO TEJIa OT TEMIIEPATYPhI?
M-1 «M3YUYEHUE ABJIEHUA YIAPA ILIAPOB»

2. Ot vero 3aBucHT cuia HoToToka?

3. [lns gero B aHHOM JTab0opaTopHON paboTe U3MEPSIO TOK Yepe3 JaTIHK
Xomna?

2. 3anuuInTe 3aKOH COXPaHEHUS! MOMEHTA UMITYJIbCa OTHOCUTENIBHO OCH IS
aOCOJIFOTHO HEYNIPYTOro yAapa AByX Tel.

1. UTo Ha3bIBAIOT YAEIBHBIM 3apsiioM?

5. Yto nmpencTaBistoT co0oi 30HbI PPEHENS U OT YEro 3aBUCUT YNCIIO 30H
DpeHens, yKIaIbIBAIOIIUXCS Ha TJI0OCKOHN 1Ienu?

2. Kak 3anucsiBaeTcsl ypaBHEHUE 3aTyXaIOINX KoJeOaHUil?

1. [laiiTe onpeneneHre MOMEHTAa UMITYJIbCA MaTepHaIbHON TOYKM OTHOCUTEIBLHO
OCH.

1. Yro Takoe ¢puznuecKuii MassTHUK?

D-4 «U3YYEHUE TEMITEPATYPHOM 3ABUCUMOCTU

6. Kak 3aBUCHT TJIOTHOCTB MTOTOKA B-4acTHI] J OT TOMIIMHBI TorioTutens d?

5. Kak onieHMBaeTCsl MOTPEUTHOCTH ONPEACICHHS HHAYKTUBHOCTH KaTYyIIKH B
nMaHHOM J1abopaTtopHOi padboTe?

2. Kak u3MeHUTCS BeJIMYMHA XOJIJIOBCKOM pa3HOCTH MOTEHIIMAJIOB, €CIIN
[MOMEHSATh HalpaBJICHHE CUJIBI TOKA Yyepe3 00pa3el] Ha MPOTUBOMOIOKHOE?




M-11 «M3YUYEHUME 3BYKOBbIX BOJIH B BO3JYXE»

6. Kak Haxoaurcs B maboparopHoi paboTe UCTUHHAS TeMIlepaTypa
BOJIb()PaMOBOI CITUPAITH JIAMITHI HAKAJTUBAHUS ?

CKATBIBAIOIIETOCS C HAKJIOHHOM TTOBEPXHOCTM»

4. BeinonHsieTCs M 3aKOH COXPaHEHUs SHEPTUu NpH yrpyroMm yaape? [louemy?
1. Kakoe u3inyueHne Ha3bIBACTCS TETIOBBIM?

2. Uto mpou30UIeT C BHICOTOM NMOIBEMA TEJA €CIIH, IPU ITPOUYHUX PABHBIX
YCIIOBHSIX, YBEIUYHUTh PAUyC IUCKA KaTsIIErocs rena?

5. Kak onpenensercs cucteMarndeckas HOrpelIHOCTb BBICOTHI MaJIeHUs Tpy3a?
3. Uto Takoe JEKPEMEHT 3aTyXaHus?

1. Kakoe Teno Ha3bIBaeTCsl aOCOIIOTHO YEPHBIM?

0O-7 «<MUCCIIEJOBAHUE CIIEKTPA UCITYCKAHUA TBEPABIX TEJD»

1. Maiite onpeneseHne yaeabHOU TEINIOEMKOCTH.

2. Kak Ha3bIBalOT T€YEHHUE ra3a, XapaKTEPU3YIOIIEECs OTCYTCTBUEM
[EpEMEILINBAHUSA MEXTy COCETHUMHU CIOAMU?

7. Kak n3mMeHseTcss NHTEHCUBHOCTh INIABHBIX MAKCUMYMOB C YBEJIMYEHHEM
qricia meneit N npu audpakiiuy OT MHOTHX Ieien?

1. [aiiTe onpenenenue ynapa TBEPAbIX TEI.

3. Kak u3MeHHUTCs yrojl OTKJIOHEHUSI MasiTHUKA MTOCJIE y/iapa MyIu O MUIIEHb,
€CIIM YMEHBIINTh PACCTOSIHUE MEXKITY MOJABHKHBIMU UIMHAPAMHU Ha
KpECTOBUHE MasTHUKA?

4. Kaknmu 0COOEHHBIMHM CBOMCTBAMHU 00TaIal0T CETHETONIEKTPHUKU? UTO Takoe
CIIOHTaHHAas NOJSPU30BAHHOCTD?

4. Mo)XHO M B TaHHOW paboTe HAUMHATH OTCUET BPEMEHH Cpa3y Mmociie
rnonajaHus Mapyuka B )KMIKOCTb?

2. Kakue BOHBI TPH HAIOXKEHUH 00Pa3yrOT YCTONYHMBYIO HHTEP()EPEHIIMOHHYIO
KapTUHY?

4. KakoBo Ha3HaueHHUE TePMOCTOIOMKA B padboTe? OT 4ero 3aBUCUT TEPMOTOK?
1. Maiite onpeesieHne UMITYJIbCa MaTEpUAIbHON TOUKH U UMITYJIbCA CHJIBL.

2. Kakue cBoiicTBa OTIMYaIOT (heppUMarHeTHKN OT MMapaMarHeTHKOB?

1. Yro Takoe uaeanbHbIil KoeOareIbHbIH KOHTYP?

2. Kakue BuIbl paiuoaKTUBHBIX pacniagoB Bel 3Haere?

2. 3anuumTe OCHOBHOM 3aKOH IMHAMHUKHU BPAIIaTeIbHOTO JBUKCHUS
(hU3UIECKOTO MasITHUKA.

10. Kak mpon3BoaMTCS OLIEHKA MOIPENIHOCTH U3MEPEHMSI BEpXHEHW MPaHULIb
DHEPTHUH -CrieKTpa

2. Hanumure BoIpakeHUe 715l ONpeIeICHUS MOMEHTa MHEPIIMH Tea.

5. Kak onpenenuTs SHEprui0 akTUBAIMU MPUMECHON MPOBOAMMOCTH, UCTIOIB3YS
rpa¢uk 3aBucumoctu InR = f(1/T)?

4. Kak 1o 3HaY€HUIO PE30HAHCHOM YaCTOThl MOKHO HAWTH HEU3BECTHYIO
WHYKTUBHOCTb KaTyIIKU B KOJIEOATEIHLHOM KOHTYpe?

4. [Touemy NpOUCXOIUT MOJISIPU3ALMS CBETA ITPU OTPAKEHUU OT TUDJIEKTpHUKA?
3. Kak u3mMeHuTCsl BpeMsi IBUKEHUS, €CIIUM 3aMEHUTh MaTepual KaTsaIIerocs Teia
Ha MaTepHaJl ¢ OOJbIIEH TUIOTHOCTHIO?

3. Kak u3MeHuTCsl 3HaYe€HUE CUJIbl BHYTPEHHETO TPEHUS MPU YCTAHOBUBILIEMCSI
NBUKEHUH IapuKa B JaHHOM paboTe, eClii CBUHIIOBBIN IIAPUK 3aMEHUTH Ha
YKEJIE3HBIN TAaKOTo K€ paaunyca?

4. UTo Takoe KpUTUYECKOE 3HAUCHUE MHIYKIIMM MarHUTHOTO MOJIsi?

5. KakoB mexaHu3M o-pacnazna? biaarogaps Kakum cBOWCTBaM MUKPOYACTHILIbI
BO3MOXKEH O-pacrnaj?

0-9 «MI3YYEHUE TEMIIEPATYPHOM 3ABUCUMOCTH
COITPOTUBJIEHUMA [TOJIYIIPOBO/JHUKOB U OITPEAEJIEHUE

OHEPI' M1 AKTUBALMU ITPOBOJUMOCTWN»

5. Kak MOXHO OLIEHUTh CUCTEMAaTHYECKYH0 OTPEITHOCTh U3MEPEHUS ITEpUOoJa
KoJeOaHmii?

1. Kakue BemiecTBa OTHOCITCS K MOJYIPOBOTHUKAM?




2-12 «M3YUEHUE DJIEKTPOMATHUTHBIX 3ATY XAROIINX
KOJIEBAHUI»

1. Maiite onpenenenue koddduimenta BI3KOCTH.

4. [Ipu kakoM THIIE COEIUHEHUS ABYX KOHJIEHCATOPOB 3apsi]l CUCTEMbI OOJIbIIe
(Ipu OAMHAKOBOM Pa3HOCTH MOTEHIMAIOB IPUI0KEHHOHN K CXEME).

3. MOXHO JIi Ha3bIBaTh 3aTyXarolue KojaeOaHus MePUOIUICCKIUMHU?

5. KakuM MeTo/10M B JaHHOH JIaOOopaTopHO# paboTe OnpenensieTcs MOCTOSTHHAS
Xomna?

0-10 «M3YUEHUE a-PACITAIA»

2. JIns xakux 1esnei B maboparopHoi paboTe UCTIONb3YeTCs MarHETPOH?

1. Maiite onpenesieHne MarHuTHOTO MOMEHTA.

3. Kak 3aBUCHUT CONPOTUBIIEHUE MOTYIPOBOJHUKA OT TeMIIEPaTyphl?

1. Kakue kone0aHus Ha3bIBAIOT COOCTBEHHBIMU?

4. Kakum 06pa3oM B SKCHIEPUMEHTE MOKHO YBEJIUUHUTD YTIIOBOE YCKOPEHHE
MasiTHuka O6epoexa?

1. Kaxkoli cBeT ABII€TCS €CTECTBEHHBIM?

3. B kakom ciyuyae HaOMrOmaeTCsl pe30HaAHC HAMPSKCHUIA?

2. Kak dopmymnupyertcs 3akon Credana—bonbiimana i1t aOCOTIOTHO YEPHOTO
Tena? 3anumuTe ero GopMyamy.

3-6 «OITPEAEJIEHUE YAEJIbBHOI'O 3APAJIA DJIEKTPOHA METOAOM
MATHETPOHA»

M-13 «U3YUEHUE U30TEPMUYECKOI'O ITPOLECCA

1. Yro Ha3bIBaeTCS ANMEKTPUUECKON EMKOCTBIO KOHIEHCaTopa?

5. Kak MOXXHO OLIEHUTh CHCTEMaTHUECKYIO IMOTPEIIHOCTh U3MEPEHUS
AMILTUTY/IbI?

4. Uto Ha3bIBaeTCS MEPUOJOM ToJTypacmaa?

7. Kakue HocuTenu 3apsiaa sBISIOTCS OCHOBHBIMU B MOJIYTIPOBOJHUKAX p-TUIA?
8. Chopmynupyiite 3akoH Maitoca.

2. JlaiiTe onpeneseHne 3aMKHYTOW CUCTEMBI MaTepUaIbHBIX TOUYEK.

3. Kak cuna ¢oToTOKa 3aBHCHT OT BEJTMYMHBI CBETOBOTO IMTOTOKA?

7. OT 4ero 3aBUCUT pabOTa BBIXOJA DJICKTPOHA U3 BEIIeCTBA?

3-1 «M3YYEHUE DSJIEKTPOCTATUYECKOT O IT1OJIA METO10M
MO/IEJINPOBAHU S1»

2. Yto Takoe HaNpsH>KEHHOCTh U MOTEHIIUAJT AJIEKTPOCTATUYECKOTO OIS ?

3. ChopmynupyiTe OCHOBHOM 3aKOH paIu0aKTHUBHOTO pacmnaza. [loscaure
(hU3UIEeCKHl CMBICTT TIOCTOSIHHOM pacrmana — A.

6. Kak 3aBucHT OT TeMiiepaTypbl BeJIMUMHA MAKCUMYMa CIIEKTPAJIbHON
[JIOTHOCTH SHEPTETUYECKOM CBETUMOCTH Tena’?

5. Kak onieHMBaeTcsl cucTeMaTnyeckasi OTHOCUTEIbHAS TOTPEITHOCTh
MyJIBTUMETpa MPU U3MEPEHUN COTIPOTUBIICHUS U TEMIIEPATyph1?

5. Kak o1ieHMBaIOTCS CUCTEMAaTUYECKUE OTHOCUTEIbHBIE TOTPEIIHOCTH MPSMBIX
n3mepennit HanpspkeHuid Ux u Uy.

4. Kakyro TeMrieparypy u3mMepseT ONTUYECKUNA TUpomMeTp?

8. ITo xakoii opMysie MOKHO OTPEJETUTh IJTUHY BOJTHBI MUKPOYACTHUIIHI?

1. Kakue BemiecTBa OTHOCATCS K TTOTYIPOBOJHUKAM ?

2. UTo Ha3bIBAETCA Y3JIOM CTOSTYEH BOITHBI?

5. OTkyna GepyTcs BBUIICTAIOIINE U3 SIpa AIEKTPOHBI, €CIIH B CAMOM SIIPE UX
HET?

M-15 «M3YUEHUE BA3KOCTU BO3Y XA»

3. Kak ob6pazyrorcs B uaTepdepomerpe I1IN-10 1Ba KOrepeHTHBIX JTydya U 4YeMy
paBHA UX ONTHYECKasl pa3HOCTh XoAa?

0-8 «CHATUE CITEKTPAJIBHOUM XAPAKTEPUCTUKH ®OTOSJIEMEHTA
W OITPEAEJIEHUE PABOTHI BBIXOJA 3JIEKTPOHA»

5. Kak o1leHUTh CHCTEMATUYECKYIO TOTPEIIHOCTh U3MEPEHUSI BpEMEHH
nBIOKEHNS Tena?

3. Kak u3meHsieTcsi ¢ pocTOM TeMIIepaTyphl JUIMHA BOJIHBI, HA KOTOPYIO




MIPUXOTUTCSI MAKCUMYM HM3JTy4eHHsI a0COIIOTHO YepHOTo Tena?

4. JIns kakux 1enel B 1a00paTopHOU paboTe UCTIONB3YeTCs BOJIBTMETP?

3. YTo Ha3bIBaIOT KPUTHUECKUM COCTOSIHUEM BellecTBa?

3. Ilepenocurcs nau 3Heprus B crosiueit BosHe? [louemy?

5. Kak onpenensercs cuctemMarnyeckas OrpeliHOCTh U3MEPEHUST MACcChl ITyJH
m?

2. Kak u3aMeHHTCS MOMEHT WHEPLUH TUCKA, €CIIM OH OyAeT BIABOE OOJIBILETo
paryca npu TOM e TOJIHUHE U U3 TOTO e MaTepuaia’?

6. Chopmynupyiite 3akoH bprocrepa.

5. Uto Ha3bIBAaETCS CNIEKTPATIBLHON NIOTHOCTHIO YHEPTETUYECKONM CBETUMOCTH
Tena? 3anuiuTe ee ONpeaeIUTeNbHYI0 (hopMyITy.

3. Kakue mapamerpsl peppuMarieTuka MOKHO OTIPEICTUTh TI0 MPEACIIbHON
retie rucrepesuca?

5. Yemy paBeH aOCOJFOTHBIN TTOKA3aTeh IPEIIOMIICHHS CPEIIbI?

2. J1nst Kakux 1ened B AIEKTPUUECKON CXeMe HCTIOIb3YEeTCsl MHTerpaTop?

0-5 «M3YUYEHUE JUOPAKIINU OPAYHI' ODEPA»

2. Uto Takoe pe3oHaHC?

3. KakuM BbIpa’k€eHHEM OMNPEACIISIETCA aMIUTUTYAa IPU pe30HaHce?

U [TPOBEPKA 3AKOHA MAJITOCA»

7. Kak Ha3bIBaeTCs BEIMYMHA, IPONOPLUMOHAIBHAS TUIOLIAH, 3aKII0YEHHOM
MeX Ty Tpad)uKOM CIIEKTPAIBHON MIIOTHOCTH YHEPTETUIECKON CBETUMOCTH U
OCBIO YacTOT (JUTMH BOJIH)? 3alUIIUTE ONPEACTUTENbHYI0 (POpMYITy ITOM
BEJINYMHBI.

8. ITo xakoit popmyse mpu 1udpakIuy Ha HUTH (BOJIOC) MOKHO BBIYUCITUTH
TOJILIUHY 3TON HUTHU?

M-7 «OITPEJJEJIEHUE YCKOPEHUA CBOBOAHOI'O ITAJJEHU A

1. Kakoe siBiieHne Ha3bIBaeTCs pagloakTUBHOCTHIO? JlaiiTe onpeneneHne
€CTECTBEHHON U MCKYCCTBEHHOM paJIMOaKTUBHOCTH.

2. Kakyto sHepreTu4ecKyro 30Hy Ha3bIBalOT CBOOOIHOM 30HOM?

3. Kak onpenensieTcst eMKOCTh CUCTEMBI KOHAEHCATOPOB MPH MOCIEA0BaATEIbHOM
1 IapaJuIeIbHOM COEIMHEHUU?

5. Kak omeHMBaIoT ciydaiHyI0 MOTPENTHOCTh U3MepeHus kodhdummeHTa
BSI3KOCTHU B JAHHOU pabore?

6. KakoB HanOombIIMiA MOPSAOK CHIEKTPa OT AUGPAKIIMOHHON PEIIEeTKH C
neprogoM d = 3,5 MKM, eciu JyiHa BOTHBI cBeTa A = 600 HM?

1. YUto Takoe peanbHbIN ra3?

M-6 «OITPEJEJIEHUE MOMEHTA MHEPIITMN MAXOBHUKA»

3-3 «OINPEAEJIEHUE YAEJIBHOI'O COITPOTUBJIEHNW A [TPOBOJHUKA»
4. JIns kKakux 1eneit B JTaHHOH 1abopaTopHOii paboTe HCIOIb3yeTcs
ocrusutorpad?

4. Kak u3MeHUTCS pa3HOCTh JIaBJICHUN HA KOHIIAX KaMWUIspa NPy yBEIUUCHUN
ero paauyca?

5. C ueM HEOOXOAMMO CPaBHHUTD IKCIIEPHUMEHTAIBHOE 3HAYEHNUE CKOPOCTH
3BYKOBOW BOJIHBI?

5. Uto Takoe KO3QPUIIUEHT BOCCTAHOBIICHHUS YHEPTHH?

M-12 «M3YUEHUE 3ATYXAIOIIMX KOJIEBAHU»

5. Kak omnpezensieTcst cucTeMaTHueckasi IorpemHocts 6h n3mMepeHus pasHoCTH
YPOBHEMU KUJIKOCTH B MAHOMETpE?

1. 3anummmTe BeIpa)keHUE JJIsi MOMEHTA UHEPIUHU JUCKA OTHOCUTEIIBHO OCH
CUMMETPUHU.

5. Yro Takoe netis ructepesuca’

4. Kak u3MEHHUTCS CKOPOCTh PACTIPOCTPAHEHUS BOJIHBI IO CTPYHE, €CIIH
YBEJIMUUTH MAcCy Ipy3a Ha KOHLE CTPYHBI B 4 pa3a?

0-4 «OIIPEJIEJIEHUE VYTJIA ITOJTHOM IOJISIPU3ALIMNA

M-2 «OITPEJEJIEHUE CKOPOCTHU ITYJIN»

3. ChopMynupyiTe OCHOBHOW 3aKOH JMHAMUKH BPAIIATEIHHOTO JTBHKEHUSI.




5. Kaxoii 3aK0H TEIUI0BOTO M3IIyueHHs OOBICHSET, IIOUYeMy TeMIIeparypa,
n3MepsieMasi IUPOMETPOM, BCEra HIKE HCTUHHOM TeMIlepaTypbl peaibHOro
Tena?

[1PU YIAPE TBEPIBIX TEJI»

2. Kakue Bumbl B-pacmnanoB Bel MokeTe OTMETHTH?

3-7 «U3YUYEHUE DODEKTA XOJIJIA B ITOJIYITPOBOAHUKAX»

1. aiiTe onpeneneHne BIHYKACHHBIX KOJICOaHUH.

3. 3anuuIuTe 3aKOH COXpaHEHUs! UMITYJIbca /Ui aOCOTIOTHO yIPYyroro yaapa
NIBYX TEJl.

1. Kakoe TeyeHune )KUJIKOCTH Ha3bIBAKOT JJAMUHAPHBIM?

2. B yuem ommune audpakiun Opaynrodepa oT Apyrux BUAOB Audpaxiumn?
3-13 «MCCIIEAJOBAHME SBJIEHW A PEBOHAHCA

1. Maiite onpenesieHne NOIHOr0, aKTUBHOTO M PEaKTUBHOI'O COIIPOTUBIICHUA?

5. laiiTe onpezenenne KpacHou rpaHuilbl hotodrddexra?

4. Kak ornpenenuTs Nops 10K INIaBHOI'O MAKCUMYMa, OTCYTCTBYIOIIIETO Ha 3KpaHe
13-32 HAJIOKEHHSI IEPBUYHOTO MUHUMYyMa?

2. Uto Takoe J0OpOTHOCTH KOJIeOaTeIbHOTO KOHTYpa?

5. Kak onieHuBaeTcst cuctemMaTudeckasl v ciydaiiHas MOrpenIHOCTb MPSMBbIX
M3MEpPEHUI HaIIPSHKEHNS HA U3BECTHOM KOHJIEHcaTope?

1. HazoBuTe pu3nUecKyro BEIMYUHY, XapaKTePU3YIOUIYI0 ObICTPOTY U3MEHEHUS
YITIOBOW CKOPOCTH.

M-8 «3AKOH COXPAHEHUA MOMEHTA UMITVYJIBCA»

1. Kak Ha3bIBaeTCs IBMIKCHHUE TEIIa, KATAIIETOCS 110 HAKIIOHHOM IIJIOCKOCTH?
M-16 «OTIPEJJEJIEHUE OTHOILEHUS TEIIJIOEMKOCTEM BO3Y XA»
4. Chopmynupyiite 3aK0H cMeleHUs] BuHa 1715 aOCOIOTHO YEPHOTO Tela U
3anuImmTe ero Gopmyy.

8. Kak HaxonuTcst BepXHsis TpaHuIa SHeprun B-criekTpa no kpuBoi InJ = f(R)?
4. Tlouemy ¢ MOBBITIICHUEM JABICHUS KUTICHUE MMPOUCXOUT TIPH 00JIee BHICOKOM
TeMiieparype?

3. KakoBo yciioBue noxy4eHusl IMIaBHbIX MAaKCUMYMOB IPU AUPPAKINH IJIOCKUX
BOJIH Ha TU(PpaKIIMOHHON perieTke?

1. [aiiTe onpeneneHre MOMEHTAa UMITYJIbCA MaTepHaIbHON TOYKM OTHOCUTEIHLHO
OCH.

4. Kakoii 13 Tpex paccMaTpUBaeMbIX B Ja0OPAaTOPHOM pabOTe METOMIOB SBIISIECTCS
HanOosIee TOUHBIM?

3. Kakoii 3aK0H JIE)KUT B OCHOBE IMHAMUYECKOTO METOJIa ONPEACICHUS MOMEHTA
WHEepIUH TUCKa B pabore?

4. Kax n3MeHUTCS MOBBIIIEHUE AaBJIEHUS MOCIE 3aKPhITHS KpaHa, €ClId BpeMsi
OTKPBITUS KpaHa 0aJuIOHA YBEIUYUTh?

M-3 «M3YUYEHUE 3AKOHA ITMHAMUKU BPAILIATEJIBHOT'O

3. JlelicTBHE KaKOii CHIIbI BBI3BIBAET KOJICOAHUS CTPYHBI B JaHHOW paboTe?

0-11 «M3MEPEHUE BEPXHEH I'PAHUIIBI SHEPT MU BETA-CITEKTPA»
2. JlaiiTe onpeneseHne 3aMKHYTOW CUCTEMBI MaTepUaIbHBIX TOYEK.

5. ITo xakoit hopMysie MOKHO OTIPEIEITUTH YITIOBOE MOJI0XKEHUE (YTOJ

MU PAKIUH) JOTIOJIHUTETHPHBIX MUHUMYMOB HHTEHCUBHOCTH TIPH TUDPAKIIUU OT
NIBYX ILIEJICH?

4. 3anmuIuTe 3aKOH COXpaHEHHs SHEPTHU JJIsi a0COTIOTHO YIPYTOro yaapa JByX
Te.

3. I1o kakuM IpUYUHAM aHOAHBIA TOK Yepe3 JIAMITYy YMEHBIIAETCs TPU
YBEJIMYEHUN UHYKIIUM MAarHUTHOTO TOJIs1, HAIIPaBJIEHHOM BJIOJIb OCH JaMIIbl?

8. Kak skcrieprMeHTanbHO ONPEIeIUTh PaboTy BBIXO/IA IIEKTPOHA?

B DJIEKTPUYECKUX HEITAX ITEPEMEHHOI'O TOKA»

5. Ot uero 3aBUCUT CTENIEHb NOJISAPU3ALUH OTPAKEHHOTO JIyda?

4. UTo moka3pIBa€T OTHOCUTEIIbHAS JUAJIEKTpUUYECKas MPOHUIIAEMOCTh CPeIbl €7
4. KakoBa TonmuHa BO3IyIIHOTO 3a30pa d B MecTe HAOMIONEH!S B OTPAKEHHOM
CBETE BTOPOI'0 TEMHOTO KOJIblia?




4. ITo kakoii popmyrie onpeaensieTcs JorapupMIUUecKUil TeKPEMEHT 3aTyXaHUs
TS JTF0O00M KOIEOIIOIIENCS] CUCTEMBI?

M-10 « I3YYEHUE COBCTBEHHBIX KOJIEBAHWI CTPYHbI»

D-2 «ONPEJAEJIEHUE 2JIEKTPOEMKOCTH KOHJAEHCATOPA»
PEAJIBHOI'O T'A3A»

0-2 «I3MEPEHUE JIJIMHBI CBETOBOM BOJIHbBI»

2. Kak BBIUUCISIETCSI AIEKTPUUIECKOE COMPOTHBIICHUE TIPU TIOCIIEAOBATEIILHOM U
MapaijielIbHOM COEAMHEHNU TPOBOJHUKOB?

5. Kax orieHrBaeTCs MOTPemHOCTb ONPeaesIeHUs] KPUTHUECKOTO COPOTHUBIICHHUS
KOJIeOaTEIPHOTO KOHTYypa?

M-9 « I3YUEHUME BBIHY X IEHHBIX KOJIEEAHU»

M-4 «OITPEJEJIEHUE KOOOOUITMEHTA BOCCTAHOBJIEHU A

O-1 «OITPEJEJIEHUE PAJINY CA KPUBU3HGI JINH3bI»

9. Uem oTryaroTCst OOITUH M MacCOBBIM KOA(D(PHUITMEHTHI TOTIONIEHNs?

3. Kakue MeTo/Ipl CyIIECTBYIOT JUIsl OIIPEEIICHNUS CONPOTUBIICHUI?

3. UeM OoTIIMYAIOTCS MOJIPHBIEC U HETMOJSPHBIE TUANEKTPUKHU?

7. YTo Ha3bIBAETCS LIMPUHON HHTEP(EPEHIIMOHHOM MOJIOCHI?

7. I1o xakoMy 3aKOHY OMpezesnsieTcs MomonaTelbHas CHocOOHOCTh Bosib(ppama
B 1aboparopHoii pabote?

6. Kak skcriepuMeHTalIbHO OTPEIENTNTh «KPACHYI0 rpaHuIly GorodddexTan?

4. JIns kKakux 1eneit B JTaHHOH J1abopaTopHOii paboTe HCIOIb3yeTcs
ocrusutorpad?

3. o kako# XapakTepUCTHKE TEIUIOBOTO M3JTyUeHHsI PealbHOTO Tela MOKHO
M3MEPUTH €T0 TEMIIEPATYPy ONTUYECKUM MMUPOMETPOM C «UCUE3ar0IIeH
HUTHIO»?

4. Chopmymupyiite Teopemy [ rorirenca—IlITeiinepa.

8. Kax 3aBucHT aOCOMIOTHBIH IMOKa3aTelb MPEIOMIICHUS BEIIECTBA OT JIABICHUS ?
8. Kakumu cBoiicTBamMu 00aaeT p-n-nepexon?

1. Kakoe siBieHue Ha3bIBaeTCs -pacmagom?

4. Kakue xapakTepuCTHKU IPOBOJHUKA U MOIYIPOBOJIHUKA OMPENEISIOTCS 0
TEMIIEPATYPHOU 3aBUCHMOCTH AIEKTPUIECKOTO COMTPOTUBIICHUS B JAaHHON
nmabopaTopHoit padote?

1. Uto Takoe cTosiuasi BOJIHA?

M-14 «OIIPEAEJIEHUE KOOODOUILIMEHTA BA3KOCTU XXNJKOCTU»

5. C kaKoif 1IeJIbI0 BBIMTOIHSIOTCSI HEOTHOKPATHBIC U3MEPEHUS THaMeTpa KB,
BPEMEHU JIBIXKEHUS TPy3a U BBICOTHI €ro noabeMa?

4. Kak B maboparopHoii paboTe onpenensieTcss KpUTUIeCKOe 3HAYCHNE
CONPOTHUBJICHUA?

0-3 «M3BMEPEHUE ITOKA3ATEJISA ITPEJIOMJIEHUS BO31Y X A»

4. B dopmyne llreitnepa J = JC + ml2 kakas BenuuynHa o6o3HavueHa JC?

6. Kakue HocuTenu 3apsija sBISIOTCS OCHOBHBIMU B TIOJTYTIPOBOJHUKAX N-TUMA?
0-6 «OIPEJIEJIEHUE ITOIJIOIIATEJIBHOM CITOCOBHOCTU
BOJIbOPAMA»

7. Kak uameHuTCsl BUJ HHTEPPEPEHITMOHHONW KapTHHBI, €CJIA MTEPENUTH OT
HAOIIOICHUY B OTPAKCHHOM CBETE K HAOIIOJICHUIO B MIPOXOJISIIEM CBETE?

2. Uemy paBeH nepuoi AU pakIMOHHON PeeTKH, Y KOTOpor Ha 1 MM HaHECEHO
1000 mwtpuxoB?

5. lyist wero B 1abopaTopHOM paboTe MPOMICHHBIN My Th MIAObI U3MEPSIOT
MHOTOKpPaTHO?

D-8 «M3YUYEHUE CBOMCTB ®EPPOMATHETUKA

1. Uto Takoe Touka Kropu?

6. UeMy paBHO U3MEHEHHE TOJIIMHBI BO3IYIIHOTO 3a30pa MpU Nepexoie oT
CBETOBOTI'0 KOJIbLIA K COCEHEMY TEMHOMY?

4. KakoBo ycioBre noiayyeHus INIaBHBIX MUHUMYMOB TIpU AU(PPAKINH ITJIOCKUX
BOJIH Ha TU(PPpaKIIMOHHON perieTke?

5. Kakue u3 nepeuniciieHHbIX BeWYUH: 1, L, t, h monBepratorcs B padote




[IPSIMBIM U3MEPEHUSIM?

5. Uto npouzoiiieT ¢ koabliamMu Hpl0TOHA TPU YBETUYEHUU ONTUYECKOM
[JIOTHOCTH CpeJIbl B 3a30pe?

7. YTo Takoe TOJIIMHA CJIOS MOJHOIO IoIIomeHHs R | Kak oHa 3aBHCHT OT
MaKCHUMaJIbHOM SHEPTHH -CIIEKTpa U KaK OnpeaenseTcs?

3. Uemy paBHa pa3HOCTh (a3 A@ U onTUyecKasi pa3HOCTh X0/1a A BOJH, KOTOPBIE
MaKCHUMaJIbHO YCHIJIMBAIOT JIPYT Apyra MpHu uHTephepeHumn?

M-5 «OITPEJEJIEHUE MOMEHTA MHEPLIMU TEJIA,

5. Kak MOJXHO OLIEHUTh CUCTEMATHUYECKYIO ITOTPEIIHOCTh U3MEPEHUS YaCTOThI
KoJIeOaHUI 3BYKOBOTO reHeparopa?

5. Kak orieHMBaeTcsl IOrpeIHOCTD ONPEAETICHUS YIEIbHOIO 3apsiia B
nmabopaTopHoi padore?

JIBMDKEHU A C ITOMOILBIO MASTHUKA OBEPBEKA»

3. Kak 3aBUCHUT 3J1€KTpUYECKOE COTPOTUBIIEHNE TIOIYIIPOBOIHUKA OT
TEMIEPATYPHI?

5. Kak onpezensercsa cuctemMarnyeckas MOrpelIHOCTh BHIYUCIICHUS
HANPsHKEHHOCTH AIEKTPOCTATUYECKOTO OIS ?

5. Kak olieHMBaeTCst MOrpeIHOCTh ONpenesieHus: TeMneparypsl Kropu B qaHHON
naboparopHoii pabote?

C [IOMOILIBIO OBOPOTHOI'O MASTHUKA»

3. Kak usmenurcs nepuoa kojaeGaHuii 000pOTHOTO MAasATHUKA, €CIH YBEITUYUTh
PACCTOSIHUE MEXy IIEHTPOM Macc U TOYKOU mojseca?

1. Yro mpencrapnsieT coOol AUQpaKIMOHHAS perieTKa?

3. [Touemy B ciydae B-pacmnama HaOMIOMAETCS CIIEKTP SHEPTUH BBUICTAFOIINX
HIIEKTPOHOB, a HE Kakas-Tu0o0 onpeaenaéHHas s JaHHOTO BELIeCTBA YHEPTUs?
2. Yto Takoe cuia BHYTpeHHEro TpeHus? Uem oHa onpenensiercs?

2. KakoBbl IpUUMHBI 3aTyXaHUs JIEKTPOMAarHUTHBIX KOJIEOAHUI B pealbHOM
KOHTYype?

3. Kakre MUHUMYMBI U MAKCUIMYMbI HTHTEHCUBHOCTH CBETa MPH TUDPAKIIUU OT
BYX W OoJjiee 1Ieiel Ha3bIBatOTCs TJIaBHBIMU?

3-11 «OIMMPEAEJIEHUE TOYKU KIOPU ®EPPUMATHETHUKA»

C [IOMOLIBIO IETJIM TUCTEPE3UCA»

5. Kak onpeznensieTcst coOCTBEHHAs 4acToTa KoJeOaHUN CTPYHBI B
DKCIIEPUMEHTE?

4. Kak nuzMmensiercs muprHa KpUBOM Ha rpaduKe 3aBUCUMOCTH aMILTUTY/IbI
BBIHYKJICHHBIX KOJIEOaHUI OT YacTOTHI IPU YMEHbIIEHUH KO3 dulimeHTa
3aTyXaHus?

2. Yto Takoe BEKTOp Moisipu3auu’?

D-15 «M3YYEHUE CBOMCTB CETHETORJIEKTPHKOB

5. Kak onieHuBaeTcsi cucremMaruieckasi OrpeiHOCTh TPSIMbIX U3MEPEHUN
COINPOTHUBIIEHUS IIPU UCIIOJIB30BAHUN METOAA OMMETpa?

6. Kak 3aBuCUT OTHOCHUTEIbHAS TUAJIEKTPUYECKasi IPOHUIIAEMOCTb CPEIbl OT
KOHIIEHTpaly MoJieKys n0?

3. Kakumu crioco6amMu MOKHO TIOJTYYHTh MOJSIPU30BAHHBINA CBET?

6. Kak cBsi3aHbI OCTOSIHHAS O-pacnana A u ko3dduiment npozpaunoctu D
MOTEHITHAIBLHOTO Oaphepa?

KoHTpoNbHBIE BONPOCHI K JTa0opaTopHbIM padoTam.pdf

ITpomexxyTounas
arTecTanys - 3K3aMeH 3a
BTOPOI cEMECTp

Ontuueckue cpensl. [lokazarens npenomienus cpeasl. [Ipumeps pacuera
OTNITHYECKOTO IyTH.

[ToHSTHE KOTEPEHTHOCTH. YCIOBUE HAOTIONEHUSI MUHIMYyMa i MaKCUMyMa Mpu
nHTEepdEepEHIINN. 3aKOH CI0KEHUS HHTEHCUBHOCTEH.

3MeHeHre 4acTOThI O0paIeHus SJIEKTPOHA B aTOME, HAXOSIIEMCSI B
n3MeHstomeMcs nosie. [Ipemneccust opOUTHI.

§§ DnemeHThl cieMaIbHON TEOPUU OTHOCUTENBHOCTH.

§§ 3aKoH 37IEKTPOMArHUTHON UHIYKIIMH

8. Dddext Xoma.




14. neanbHblii kKoneOaTeIbHBINA KOHTYP.

22. Bropoe ypaBHeHue Makcsesna. Tok cMenieHus.

§§ DnekTpoMarHuTHEIE KOJIeOaHUS

62. MHuoroanekTponHblie arombl. [Ipuniun 3anpeta [laymu. Tabmuma
Menneneesa.

OnpeneneHyue ONTHYECKOTO JTyda. DopmMyaIupoBKa 3aKOHOB T€OMETPUYECKOM
ontuku. [Tokazarens npenomienus. Knacc 3agau, pemaeMbix ¢ TOMOIIbIO
arnrmapaTa reoOMeTpUUECKON ONTUKU. YCIOBHS HaOIIOACHUS SIBJICHUS TIOJTHOTO
BHYTPEHHETO OTPaKEHUs, IPUMEPHI MPAKTHYECKOTO HAOIIONCHUS U
VCIIOJI30BaHUSI.

[Tosne npsiMoro NMpoBOJHUKA KOHEUHOH /UTHHBI. [1osie 6eCKOHEUHOTO MPSIMOTO
TOKa. [lose B HeHTpe KpyroBoro BUTKa.

48. 3akon Credana—bonpiimana. 3akoH cMmenieHus: BuHa.

34. ludpakuus cBeTa Ha OECKOHEYHOW IIETTH.

§§ DneMeHTh! U3NKK aTOMHOTO SiIpa U HJIEMEHTAPHBIX YaCTHUI]

Tumne! nonsipuzanuu (JInHeHHas, KpyroBasi ¥ SJUTUITHYECKasl, €CTeCTBEHHBII
cBeT). CTeneHp NoaspU3aLiy.

46. PaBHOBECHOE (TETUIOBOE) U3ITyYECHHE B TIOJIOCTH.

65. KBapkoBasi MOJENb aJJpOHOB.

12. Oxcrparoku. [TepexoaHbie MpoIEecChl.

35. ludpakumoHHas pemierka.

Judpakmus cheprudeckoil BOJHBI HA KPYTJIOM OTBEPCTHH. MeTon 30H DpeHens.
30HHas MJIACTUHKA.

KpuBas HamaranuuBanus ¢peppomaraetrka. [letns rucrepesuca. JloMeHBbI.
By morennuaisHOA sMbl. KBaHTOBEIE UHcCHA.

BriBog ¢popmynsl Bynbdha—bparra. PeHTreHOBCKast CIEKTPOCKOIUS U
[PEHTTE€HOCTPYKTYPHBIN aHAJIU3.

63. DJIEeKTPOH, TPOTOH, HEUTPOH U HEUTPHUHO.

23. Cucrema ypaBHeHUI MakcBeiia.

58. CpotictBa pemenuit ypaBaenus [Ipenunarepa. CoOcTBeHHBIC (PYHKIIMH U
COOCTBEHHBIC 3HAUCHUS.

§§ YpaBHenus Makcseia

CaoiictBa MukpoyacTuil. CBsi3b JUIMHBI BOJIHBI, aCCOLIMMPOBAHHOM C YaCTULIEH, U
€€ UMITYJIbCOM.

59. IIpoxokaeHHE YacTHI] Yepe3 MOoTEeHIHaIbHbIe Oapbephl. « TyHHEIbHBII
b dex.

60. Yactuia B 66CKOHEYHO ITyOOKOM MOTEHIIMAIBHOM sIME.

50. BeBon hopmysel [Tnanka.

67. Iloctynarsl DiinmTeiina. [IpeoOpa3zoBanus Jlopenna.

BbIBOA BRIpaXKEHUS, ONMCHIBAIOIIETO CMEIIEHHUE ITTMHBI BOJIHBI IIPU PACCESTHUN
(hoToHOB Ha cBOOOMHBIX yacTuiax. O0patHbii 3P dektT KomToHa.

55. KopnyckyinsipHo-BoaHOBOM Ayanu3M. ['unoresa ne bpoitnis. CooTHoleHne
HeomnpeaeneHHocTen [eizenoepra.

BbIBOA BBIpaXEHUS ISl ONTUYECKON pa3HOCTH XOJa IPU OTPAKEHUH OT
[JIOCKOIIAapaJlIEIbHOM I1acTUHBL. [10710ChI paBHOTO HaKJIOHA.

J[BryKeHUE 3apsyKEHHON YacTHUIIBI B OTHOPOAHOM JIEKTPUYECKOM U MarHUTHOM
none. Karonnas TpyOka.

19. ITapamarauTHbIN Y EKT.

37. dudpakuust peHTTeHOBCKUX JTy4eH.

20. deppomMarHeTusm.

6. PenaTUBUCTCKAs IPUPOJA MATHUTHOTO TIOJIS.

24. Ilnockas BojHA B IUAJIEKTPUKE.

DNEeKTpUYEeCcKasi 1 MarHUTHAs COCTABIISIONINE CHUIIbI, IEUCTBYIOIIEH Ha
brexkTpuueckuil 3apan. @opmyna Jlopenua. Cumna, A€HCTBYIONIAS CO CTOPOHBI
MAarHUTHOTO MOJI1 HA MPOBOAHUK C TOKOM. MOMEHT CHJI, AE€MCTBYIOIIMI Ha
KOHTYpP C TOKOM B MarHUTHOM TIOJIE.




33. Iudpakuus ceera. [Ipuniun [roiirenca—Dpenens.

2. IIpumenenue 3axkona buo—Casapa—Jlamiaca st BBIYMCIECHUS] MArHUTHOTO
[10JISL.

BriBo BRIpaXXeHUH I pagnycoB OOPOBCKUX OPOHUT. DHEPTreTUUECKHUI CTICKTP
QiiekTpoHa. 3HaueHue Teopun bopa.

41. [Ipumenenue sBieHUA TUdpaKIuy 1 HHTEp(EepeHITNH.

§§ DrmeMeHThI aTOMHOMN (PU3UKU ¥ KBAHTOBOW MEXaHUKHU

OnHOOCHBIE U IBYOCHBIE KpUCTAILIBL. [I0CTpOeHNE BOIHOBBIX MOBEPXHOCTEH B
NIBYTYUYEIPETOMIISIONINX KPUCTAJIIAX.

61. AToMm BOZIOpOJIa C TOUYKHM 3pEHUSI KBAHTOBOM MEXaHUKHU. BrIpoxkieHue
YPOBHEM.

5. Cuna Amnepa u cuna Jlopenua.

26. Bekrop YmoBa—IloiiTunra.

§§ MaruurtHoe 10j¢e

§§ MaraurtHoe 1oJie B BEIIeCTBE

40. OnbiT HertOoTOHA.

4. 3aKOH MOJHOTO TOKA.

®opmynupoBka npuHimna. CieacTBus U IPUMEHEHUS.

47. ITpasuiio [IpeBo u 3akon Kupxroda.

Pemenue ypasuenus Llpeaunrepa s noTeHuaibHOro 6aprepa Tuna
«CTYTICHbKa.

Pemenue ypaBuenus Llpeauarepa 11t 6€CKOHEYHO TITYOOKOH MPSMOYTOITBHOM
MOTEHIMAIBHOM sIMbI. COOCTBEHHBIE 3HAYCHUSI U COOCTBEHHBIE (PYHKIHH
3aaun. BeposTHOCTh OOHAPYKEHUS YaCTHUIIBL.

49. BeiBon popmynsl Panes—/xunca.

68. Cnenctus u3 npeodpazoanuii Jlopenia. CokpaiieHue JIuHbI 1
3aMeJJIEHHE BPEMEHHU.

21. IlepBoe ypaBHeHne MakcBeiia. BuxpeBoe aiekTpuueckoe moiie.

57. BonnoBas ¢pyHKuus yacTuibl U ypaBHenue llpeaunrepa.

18. OpOuTtanbHBIN JUAMArHETH3M.

52. ®otorddexT.

[Iporiecc ycTaHOBJIEHHSI PABHOBECHOTO COCTOSTHUS M3ITyYeHHsI. XapaKTepUCTUKU
M3J1y4eHUs (MOIIHOCTb, YHEPTETUYECKAsI CBETUMOCTD, UCITyCKaTeIbHAs
CITIOCOOHOCTB).

29. CrieKTp 37€KTPOMarHUTHBIX BOJIH.

Bb1BOJT BBIpaKeHUI [T paInyCOB CBETJIBIX U TEMHBIX Kouell. [Ipumenenue
cxembl HproTOHA.

43. ITongapuzatopsl. 3akoH Masntoca.

Dopmyinbsl Openens. 3akoH bprocrepa.

17. MarautHasi BOCHPUMMYHUBOCTh U TPOHUIIAEMOCTh. THIIBI MAarHETUKOB.
13. CoOcTBEHHAs PHEPTHS TOKA. DHEPTUSI MATHUTHOTO TIOJIS.

§§ KBanToBas onTuka

WuTtepdepeHius BOIH OT AByX TOYSUHBIX UCTOUHUKOB. KoopauHaThI
MUHUMYMOB U MaKCUMYMOB UHTep(hepeHIIMOHHON KapTUHEI. [I[pumeHenue.
11. UHOYyKTUBHOCTH KOHTYypa. SIBI€HNE CAMOMHAYKIIHH.

15. 3aryxaromiue 37IeKTPOMarHuTHBIE KOJIeOaHusI.

PoJib CIMHOBBIX MOMEHTOB B HAMarHWYMBaHUU atoMa. OpOUTAIIbHBIN,
CIIMHOBBIN U SIACPHBIN MAarHUTHBIA MOMEHT.

44. JIBoliHO€E JTy4enpenoMIICHHE.

16. Beinyx/1eHHbIE KOJIeOaHUs B KOHTYPE, COAepIKaIEM €EMKOCTb,
WHyKTUBHOCTb U aKTUBHOE COMPOTHUBIICHHE. SIBIeHNE pe30HaHca.

45. Iongpuzanus cBeTa NP OTPAKEHUH U MPEIIOMIICHUH.

54. Dddexr KommnrToHa.

PannoBoHBI 1 0COOEHHOCTH WX pacrpocTpaHeHuss. ONTHYECKUI TUara3oH.
PeHTreHoBCKOE ¥ raMMa-U3JIydeHHE.

32. Oneit FOHra.




66. PanoakTHBHOCTD. 3aKOH paJMOaKTUBHOIO pacnaia.

51. [IpuMeHeHre 3aKOHOB TEIUIOBOTO U3TYyUCHHUS.

56. DnemenTapHas Teopus bopa st aroma Bogoposa.

§§ BonHoBas onTuka

36. dudpakuus Openens.

9. MaruuTHbIi oTOK. PaGoTa 1mo nepemMenieHuIo MpoBOJHUKA C TOKOM B
MarHUTHOM TI0JI€.

JludbdepennmanbHoe ypaBHEHUE JJIS 3aTYXAIOIINX KOJICOAHUN U €r0 PEIICHHE.
Koapdurment 3aryxanus. JlorapupMudeckuii JeKpeMeHT 3aTyXaHus U
TOOPOTHOCTH KOHTYpA.

[Ipeobpa3zoBanue anues. MexaHM4eCKU IPUHIUIT OTHOCUTEIbHOCTH.
[Toctynats! DitHmTeiina. [IpeobpazoBanust Jlopena.

2'7. 3aKOHBI TEOMETPUYECKON ONTUKHU. SIBIIEHNE TIOJTHOTO BHYTPEHHETO
OTpakeHUSI.

39. UnatepdepeHnus cBeTa B TOHKUX TICHKAX.

30. UnaTepdepentus komeOaHui.

64. CtpoeHue aTOMHOTO siipa. Mojienu aroMHOTO sijipa.

3akonbl CToJieTOBa. 3aTpyaHEHHUS KiIaccuueckoil Teopun. DopMyiia DUHIITEHHA.
31. PacnipocTpaHeHue 3JIeKTPOMarHUTHBIX BOJIH.

42. [Tonsspu3oBaHHbBIN CBET.

53. JlaBneHue cBera.

JludbdepennmanbHOe ypaBHEHNE BEIHYKIEHHBIX KOJICOAHU U €T0 PEIICHHE.
Pe3oHaHC HanpsbKEHUN HA COMPOTUBIIEHUH, KOHJIEHCATOPE U KaTYIIKE.
Judbdepennmanbroe ypaBHeHHE COOCTBEHHBIX KojieOaHuii. YacTora u epuos
COOCTBEHHBIX KOJIeOaHUM.

YcroBue HaOMIOAEHNS TNIaBHBIX MaKCUMYMOB. J(udpakinoHHas pemnieTka Kaxk
CHEKTPAJIbHBIN PUOOP.

Onpenenenre CTaTUYECKOM HHAYKTUBHOCTH KOHTYpa. PacueT HHIyKTUBHOCTH
Karyimku. @opmMyapoBKa 3aKOHA CAMOMHITYKITUH.

BomHOBOM PpOHT M BOJIHOBBIE TOBEPXHOCTH. [[MOCKUH, TUIHMHAPUYIECKUI 1
ceprudeckuil BOIHOBOM (PpPOHT.

69. PesITUBUCTCKUIN 3aKOH CIIOKEHUS CKOPOCTEM.

7. JIBMKEHUE 3apSKEHHON YAaCTHLIBI B JIEKTPUYECKOM U MATHUTHOM IIOJIE.

28. Ilpunnun depma.

25. Otpaxkenue u npenomienue OMB Ha rpanuiie AByX IUAIEKTPUKOB.

1. BekTop Hanps>keHHOCTH YW MHIYKIIMM MarHUTHOTO 1oJjisi. 3akoH bruo—CaBapa—
Jlarnaca.

DopMyIHPOBKA U JOKa3aTeIbCTBO TEOPEMBI O IUPKYIALuU. [IpuMenenue
TEOPEMBI JIsl pacueTa MarHUTHOTO TOJIsl Ha MpUMepe OECKOHEYHO JTTHHHOTO
COJICHOU/IA.

38. OnTuueckuii 1 TeOMETPUUECKUH Iy Th.

Omnpenenenue pusnyeckux BenuuuH. @opmynupoBka 3akoHa buo—CaBapa—
Jlarnaca.

BbIBOJT YITIOBOTO paciipeielieHlsi HHTEHCUBHOCTH CBeTa MpH Judpakui Ha
0eCKOHEUHOI 1ienu. YcnoBre HabMIoAeHNUs MUHUMYMOB.

BriBon hopmysibl Asist AaBieHus cBeTa. Posb SBIEHUS B KOCMUYECKUX
poreccax.

10. SIBneHue >neKTpOMarHuTHOM MHAYKIMU. 3akoH Dapajes.

CBsi3aHHOE ANEKTPUUECKOE U MarHUTHOE MoJie. BuxpeBoe 3jeKkTpuieckoe mose.
Nunykuronssiii Tok. [IpaBuno Jlenma. 3akon ®apajest 1 NpUHIKUIT JSUCTBUS
reHEpaToOpOB TOKA.

Omnpenenenue qudpakun. opmynuposka npuHnumna [roirenca—dpenens.
3aKOHBI OTPAXKEHUS, IPEITOMIICHHS] U IPSMOJIMHEITHOTO PaCIpOCTPAHEHUS CBETA
1 UX OOBSICHEHUE C TIOMOIIBIO TTpuHITUTIA [ ToiireHca—DpeHens.

3. MarHUTHBI MOMEHT KOHTYpa C TOKOM.

§§ [loHATHS TEOMETPUYECKON ONTUKHI




DJNEKTPUUECKOE U MAaTHUTHOE I10JI€, KaK MPOSIBIIEHUE €HMHOTO
9JIEKTPOMATrHUTHOTO TOJISI B PA3JINYHBIX CHCTEMaX OTCYETa.

70. OCHOBHOM 3aKOH PENATUBUCTCKON JUHAMMKY MaT€pHaJIbHON TOUKH. 3aKOH
B3aMMOCBSI3U MACChl U SHEPTUH. DHEPTHsl TOKOSI YaCTUIIBI.

WuterpanbHas u nuddepeHnuanbas gopma 3anucu. MatepuaibHbie
YPaBHEHHUS.

dusnueckas CTOpoHa sIBICHUS. BBIBOJ BRIpaKEHHUS ISl ONIPEACTICHHS
noctostHHOM Xosuta. DddexT Xoia B MeTalliaX U MOJIyITPOBOIHUKAX.
[IpuMeHeHue.
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8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecnedeHue TUCHUIIMHBI

IleyaTHasi yueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1. Casenbes, U. B. Kypc obmeit pusuku [Texct] T. 2 DnekTpudecTBo u
maraetu3M. Bomabl. Ontuka Yueb. moco0. mist BTy30B : B 3 T. U. B. CaBenbes. - 2-¢
u31., nepepad. - M.: Hayka, 1982. - 496 c. uin.

2.  HUponos, U. E. 3agauu no obuieit usnke [Tekct] yued. mocodue s
By30B U. E. Uponos. - 13-e u3zn., crep. - CI16. u ap.: Jlans, 2009. - 416 c. uin.

3. TypeBuuy, C. FO. Mexanuka. MonekynspHas pusuka. TepMmonuHaMuka
[Texct] yueO. mocobue mo BeinosiHeHuto jgad. padot C. 0. I'yperuy, E. B. T'ony0Ges,
E. JI. lllaxun ; FOx.-Ypan. roc. yH-T, Kad. ®us. anexrponuka ; FOYpI'Y. -
Yenabunck: Uznarensckuit Lentp IOYpI'Y, 2017. - 109, [1] c. ui. 21eKTpoH.
BEpCHs

4. yneruHoB, A. A. DneKTpu4YecTBO U MarueTusm Tekct yued. mocobue
JUTsl BRITOJTHEHUS J1a0. padoT A. A. lllynerunos, FO. B. [Tetpos, /I. I. KoxxeBHUKOB ;
nop pen. A. A. lllynerunosa ; KOx.-Ypain. roc. ya-1, Kag. O0m1. 1 3kciepuMeHT.
¢uszuka ; OYpI'Y. - Uensbunck: Uznarensckuit Lientp KOYpI'Y, 2011. - 131, [1] c.
WIL. BJIEKTPOH. BEPCUS

5. UYepros, A. I'. 3agaunuk no ¢gusuke [TekcT] yued. mocodue asis BTy30B
A.T. Yepros, A. A. BopoOseB. - 8-¢ u3z., nepepad. u goi. - M.: ®uzmariut, 2005. -
640 c.

6) OononHumenbHas IUmepamypa:

1. TypeBuy, C. FO. ®uzuka nns 6akanaBpoB Tekcr Y. 2 yueb. mocobue
11t camocTosT. padoThl ctyneHToB C. 0. I'ypeBuy ; FOx.-Ypai. roc. yu-1, Kad.
O6m1. u 3kcniepuMeHT. pusuka ; OYpI'Y. - Uensounck: M3narensckuit LlenTp
HOYpI'Y, 2013. - 220, [1] c. u.

2.  Cusyxwus, [I. B. O6mwuii kypc ¢usuku T. 2 Tepmogunamuka u
MoJeKyisipHassa pusmka Yueb. mocodue ans ¢us. coerl. By30B: B 5 T. - 3-e usn.,
uctp. u gom. - M.: Hayka, 1990. - 591 c. un.

3. Margees, A. H. MexaHuka u Teopusi OTHOCUTENBHOCTH [ TekcT]
yueOHuK 17151 By30B A. H. Marsees. - 3-e uza. - M.: Onukc 21 Bex : Mup u
obpazoBanue, 2003. - 431 c. ui.

4. Marsees, A. H. DnekTpudecTBO U MarueTusm Yueb. mocodue st hus.
crienl. By30B. - M.: Bricias mkoina, 1983. - 463 c. ui.

5. Cusyxun, . B. O6muii kypc ¢usuku [Texcr] T. 4 Onruka ans dus.
cren. By30B /. B. CuByxuH. - 2-e uza., ucnp. - M.: Hayka, 1985. - 751 c. u.



6. Cumyxun, /. B. O0muii kypc pusuxu T. 1 Mexanuka Yue0. nmocodue
st pu3. cnenuanbHocTed By3oB J. B. CuByxuH. - 5-e usa., crep. - M.: ®usmMatiur,
2006. - 560 c. un.

7. Cusyxun, I. B. O6muii kypc ¢pusuku [Texcr] T. 3 DnexrpudecTBo
yue0. mocodue st By30B /1. B. CuByxuH. - 2-e usn., ucnp. - M.: Hayka, 1983. - 688
C. UJI.

8. Marsees, A. H. Monekynspaas ¢pusuka [Tekcr| yueb. misa ¢us. cre.
By30B A. H. MarBees. - 2-¢ uza., nepepad. u jom. - M.: Beicias mkoina, 1987. - 360
C. WL

9. Jlanaco6epr, I. C. Onrtuka [Tekct] yue6. mocodue aiist Gpus.
crenuanbHocTel By30B I. C. Jlanacoepr. - 5-e uzn., nepepad. u gom. - M.: Hayka,
1976. - 926 c. um.

10. Cusyxun, [. B. O6muii kypc pusuxu [Texct] T. 5 AromHas u siaepHas
buzuka, Y. 2 : SAnepnas ¢puszuka yued. nocodbue ais pus. crem. By3oB B 5 T. /. B.
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Cagenbes, 1.B. Kypc o6mieit pusuku. B 3 1. Tom 1. Mexanuka.
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oudIMoTeyHas
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1 01100061/1;1 JUIst pabotel ctynentoB / C.1O. I'ypesuu, E. JI. lllaxun — 3-e uzz., ucnp. u KaTan(f)r 14§:
caMmocrosTenbHoM|IononH. — Yensounck: M3a-so FOYpI'Y, 2002, 4.1 — 125 c. OV CE
paboTel cTyneHTa |http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000236374 P
Meronnueckue ([IIynerunoB A.A., IletpoB 1O.B., KoxxeBuukos JI.I. DnekTpuuecTtBo U [IE€KTPOHHBIN e
11{nocoOus st MarHeTHU3M: y4eOHOe TocoOue IS BBITIOTHEHHS TaO0OPaTOPHBIX padoT. [KaTaior Cr
camocrosTenbHoM|— Yensounck: M3narensckuii nieatp FOYpl'Y, 2011. — 132 c. IOVYpl'Y




paboTHI CTYy/ICHTA

http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000461794

12

MeToauueckue
[MOCOOHUST JJIs
CaMOCTOSATEIILHOMN
paboThI CTy/IEHTA

AnnpuanoB b.A., [Tonzepko B.®., CoboneBckuit A.C. Ontuka u

DIIEKTPOHHBIN
sepHas pu3uka: yaeOHOe mocoOue /ISl BEITIOTHEHUS Ja00paTOPHBIX aTalor
pabot. — YensiOunck: U3narensckuii neHTptOVYpIl'Y, 2013. — 82 c. FOYpry

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000520021
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MeTonudueckue
[MOCOOUS s
CaMOCTOSATEIILHOMN
paboTHI CTy/IEHTa

[ynerunoB A.A., Mummuna JI.A., Tlerpos 10.B. DnexkrpuuectBo u

DNEKTPOHHBIN
MarHETH3M: TECTHI K 1a00paTOPHOMY IIPAKTUKyMYy. — UensSOMHCK:
Wsnarensckuii nentp IOVpI'Y, 2010. — 53 ¢ KaraJjior
ase=S ' IOVpI'y

http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000428047
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9. UudopManinoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble PU OCYIIeCTBIEHUN
00pa3oBaTeJIbHOTO Mpomecca

UCIIOJIB3YEMOTO ITPOTPaMMHOTO 00eCTICUeHUSI:

HCIIOJIB3YEMBbBIX I/IH(bOpMaIII/IOHHBIX CIIpaBOYHBIX CUCTCM:

10. MaTepHaJIbHO-TeXHI/I‘leCKOG obecreueHue AUCHHUIIINHBI

. | Ne
Bun zaparui

ayq.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
MIPEIYCTaHOBICHHOE MIPOrPaMMHOE 00CCIIEUCHHE, UCTIONB3YyEMOE JIJISl PA3TMIHBIX
BHUOB 3aHSTUU

204
(1)

Jlexknuu

KOMIIIEKT 3JIEKTPOHHBIX CIIAWJIOB MO pasaenam 1—8

204
(3r)

Jlexknuu

Buneopunemer: 1. SIBnenune nnepun; 2. MaeptHOCTh TEm; 3. PeakTuBHOE
nBukeHue; 4. Apxumenoa cuia; 5. 3akoH Apxumena; 6. J[Burarenb BHyTPEHHETO
cropanusi; 7. OTHOcUTENBbHOCTD ABXKeHUs; 8. DoHTaH B myctote; 9. Cnunanue
TBEPAbIX Ten; 10. Kunenune npu nonmxkennom aasienuu; 11. IlomnaBok [lekapra;
12. TerumoBoe pacimpenue tei; 13. Bo3aymHoe orauso; 14. AtmocdepHoe
nasienue; 15. MarneOyprckue nonymapust; 16. Yenosus minaBanus teit; 17. OnsiT
[repna; 18. CBoOonHbIE U 3aTyXatoue konebdanus; 19. Mexanuueckue
BBIHYX/IeHHbIe koneOanusi; 20. Pe3onanc; 21. [Tone onHOMMEHHBIX 3apsoB; 22.
[Tone pasHouMEHHBIX 3apsiaoB; 23. [lone Toueunoro 3apsina; 24. Bzaumoneiicteue
UBJIEKTPHKA C 3apsHKEHHON Manoukoil; 25. B3aumoneiicTBiue npoBogHMKA C
3apsHKEHHOM MaJIOUuKoi; 26. JIM3IEKTPUKH B 2JIEKTPUUYECKOM ToJie; 27.
[IpoBonHUKH B 35eKTpudeckoM moe; 28. Pa3psin koHaeHcaropa 60bIIoi
émkocty; 29. Pacnipenenenue 3apsia no moBEpXHOCTH MPOBOAHUKA; 30.
Onektpuyeckuil Berep; 31. eppomMarHeTku B MarHuTHOM 1oiie; 32. /{ua- u
rapaMarHeTUKu B MarHuTHoM node; 33. [pasuno Jlenna; 34. EmkocTs B 1ienu
[ePEeMEHHOr0 TOKa; 35. IHIyKTUBHOCTH B LI€TIH IEPEMEHHOTO TOKa; 36.
WHyKIMOHHBIN TOK B KoJblle; 37. UnaykunonHsiii Tok; 38. [Ipumenenne
MHIYKUUOHHOTO TOKa; 39. [Ipumenenne TokoB dyko; 40. Pe3onanc B uenu
nepeMeHHoro Toka; 41. Camounaykuus; 42. Cnunomerp; 43. DnekTpoMarHuTHast
nHAyKIus;, 44. DnekTpocBapka; 45. DnekTpoMarHuTHbIE KojeOanus; 46.
Wnutepdepennys; 47. UarepdepeHns B TOHKUX TUIEHKAX; 48. DIeKTpOMarHUTHBIC
BOJIHBI B IBYXIPOBOHOM JTrHUM; 49. CTosune 3JeKTpOMarHuTHbIE BOJHBI; 50.
Konebanus B mpupone u texauke; 5S1. Judpakmus; 52. Inas; 53. luadparma; 54.
3aKoH OTpakeHus cBeTa; 55. 3akoH mpenoMieHus cBeTa; 56. Kpachas rpanuia
doroaddekra; 57. IlomHOE BHyTpeHHEE oTpakeHue; 58. [lomHoe oTpakeHue B
TpéXrpaHHOMN npusMe; 59. PactipeenieHue SHEprur B CIEKTPE JIAMIIbI




HakanuBaHus; 60. Tenb u nomytens; 61. dokanbHas MIOCKOCTh; 62. DOKyC U
(dhokycHoe paccrosiaue; 63. Dotorddext; 64. SABeHne 0OPAaTUMOCTH CBETOBOTO
Tyy4a.

JlaGoparopusie |350

JTaOopaTopHbI OpakTUKYM "MexaHuKka ¥ TEpMOANHAMUKA"
3aHATUSA (3) patop p Y PMOA

JlabGopatopusie [348

JlabopartopHsbIi npakTtukyM "OnTHKa U aaepHas ¢pusuka”
3aHATUSA 3) patop p Y Aiepuast ¢

JlaGopatopnsie (339

JIabopaTopHBIA IPAKTUKYM " DIEKTPHUIECTBO H MATHETH3M"
3aHATUSA (3) patop p y p

JleMoHCTpalMoHHbIE yCTaHOBKU: 1. kpecio JKykoBckoro; 2. mpoobHbIE U
[oTIepeYHble BOIHBI; 3. OMeHus; 4. pacupe/esieHre 3apsia Mo MOBEPXHOCTH

204 [mpoBOJHUKA; 5. BIIEKTPUUECKOE T0JIe KOHACHCATOpa; 6. AIEKTpUUECKUil BeTep; 6.
(3r) |cuna Amriepa; 7. MHIYKIIMOHHBIN TOK; 8. «IOCIYITHAS KaTyIIKa; 9. SKCTPATOK MPH
3aMBIKaHUU U pa3MbIkaHuu 1enu; 10. cBOMCTBA AIEKTPOMAarHUTHBIX BOJIH; 11.
onbIThl CTONIETOBA.

Jlexuun




