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1.IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUSA 11O JMCIIUIIVIMHE

Kareropus Kon v HanmenoBanus | Kopa v HanMeHoBaHMe HanmenoBanue nokasarens
(rpymima) KOMIIETEHIIH UHANMKATOpa OLIEHUBaHU
KOMIIETEHII I JOCTHKECHUSA
KOMIIETEHIINH
Obmenpodecc | OIIK-2. Crnocoben | OIIK-2.4. 3HATh: TEPMHHBI, OTIPE/ICICHUS,
MOHAJIbHBIE IIPUMEHSATh JleMoHCTpUpYeT HIOHSATHS, OCHOBHbIE
COOTBETCTBYIOILUI IOHUMAaHUE 3aKOHOMEPHOCTH IIPOLIECCOB H
¢busuko- (bu3nYecKux SIBICHUN U | SIBIEHUHN
MaTeMaTHYECKUI yMeer IPUMEHSTH | YMeTh: MPOBOAUTH (PU3NUECKUN
ammapar, METOAb! | GU3NYECKUE  3aKOHBI | IKCIIEPHUMEHT, I10JIb30BaThCS
aHaJn3a U | MEXAHUKH, npubopaMu 1 060pyIOBaHHEM
MOJICJINPOBAHMUS, MOJIeKYJIsIpHON (u3uky, | Baagers: HaBBbIKAMHU
TEOPETUYECKOIO U | TEPMOAMHAMMKH, OKCIUTyaTalli  OpuOOpPOB |
HKCHEPUMEHTAIBHOIO | 3JEKTpUYECTBA u | 00opyaoBaHus, HaBBbIKAMU
UCCIIEIOBaHUsI  IIPHU | MarHeTU3Ma JUISL | CAMOCTOSITENIBHOW ~ 00paboTKU
peleHnu peleHus TUIOBBIX | HH(POpMALUH u JAHHBIX
npodeccroHalIbHbIX 3a/1a4 (U3NYIECKOro SKCIIePUMEHTA
3aj1a4
OIIK-2.5. 3HaTh: OCBOEHHBII MaTepuall B
JleMoHCTpUpYeT HOJHOM o0beMe, (u3nueckue
OHUMAaHUE 3aKOHBl U SIBJIEHUS U YMETh
(u3NYeCcKUX SIBICHUM U | UHTEPIPETUPOBATH UMU
yMeeT IIPUMEHSTH | YMeTh: o0pabaTbIBaTh
(Gusnyeckue  3aKOHBI | Pe3yJIbTaThl ¢du3nueckoro
OITHKH, KBaHTOBOH | SKCIIEPHUMEHTA, MIPUMEHSITh

MEXaHUKH U aTOMHOM
¢busuku

3aKOHBI (1)I/I3I/IKI/I AJIs1 pCIICHUS
IMMPAKTUYCCKUX 3aaa4

Buaajnern: HaBBIKAMH
CaMOCTOSITENIFHOW ~ paboOTBl  C
yueOHOi u Hay4YHOH
JUTEPATypo, HAaBBIKAaMHU
IpUMEHEHHUs ¢bu3nueckux
3aKOHOMEPHOCTEMN B

HpaKTquCKOﬁ JACATCIIBHOCTHU

2. MECTO JJUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM

IMPOT'PAMMBI

1. Kommnerenumss OIIK-2. CnocoOeH mNpuUMEHSTH COOTBETCTBYIOIIMN  (DHU3UKO-
MaTeMaTHYCCKHM armapar, METOAbl aHaju3a W MOJACIHPOBAHUS, TEOPETUUYECKOTO H
AKCTICPUMEHTAILHOT'O UCCIICIOBAHUS TIPH PEIICHUH TTPOPECCHOHATBHBIX 3a/1a4.
JlanHas koMIieTeHIusS GOPMHUPYETCsI CIISTYOITMMHU AUCITUTUTMHAMH.

Cranns

HanmenoBanme JAUCITUITIIMHBI

1

Briciias maTemaTuka

duzuka

XUMHS

TCOpCTI/I‘-IeCKa}I MCXaHHKa

DJIEKTPOTEXHUKA U AJIEKTPOHUKA

OO WIN

MeTpOJIOPI/IH, TCINIOTCXHUYCCKUC U3MCPCHUA U aBTOMATU3al W




3. OBBEM JUCHUIIJINHBI

OO6m1ast Tpy1I0€MKOCTh JUCHUIUIAHBI cocTaBisgeT 11 3a4. enqunui, 396 yJac.
dopma NpOMEKYTOYHOU aTTECTALMU dK3aMEH, DK3aMEH.

By yueOHol paboThl Bcero Cemectp Cemectp
4acoB Ne2 Ne3
OO01mmas Tpy10eMKOCTh TUCIUTUINHBI, 4ac 396 180 216
Konrakrnas pabota (ayJUTOpHbIE 3aHATHUS), B T.U.: 178 89 89
Jlexiun 68 34 34
JlaGopaTopHbIie 68 34 34
[IpakTuueckue 34 17 17
['pynmoBbie KOHCYJIBTAIUU B TIEPUO] TEOPETHICCKOTO 8 4 4
00y4YeHUs U IPOMEKYTOUHOM aTTECTAIINH
CamocrosiTenbHas padoTa CTyIeHTOB, BKJIFOYas UH- 218 91 127
JUBUyaTbHBIC ¥ TPYITIOBBIC KOHCYJIBTAIIUH, B T U:
KypcoBoii mpoekT - - -
Kypcogas pabora - - -
PacuetHo-Tpaduueckoe 3ananue - - -
WuauBryanpHOE JOMAIIHEE 3a/1aHue 36 18 18
CamocrosTenbHast paboTa Ha MOATOTOBKY K ayIu- 146 73 73
TOPHBIM 3aHATHM (JIEKLUU, IPAKT. U JIa0. 3aHITHSI)
OK3aMeH, 3a4eT 36 3a4er 36

4. COAEP)KAHUE JUCHUITJINHbI

4.1 HamMeHOBaHHUeE TeM, UX COepKaHue U 00beM

Kypcl Cemecrp 1

n/n

HaumeHnoBaHue pa3nena
(kpaTkoe coaepxkaHue)

OO0BeM Ha TeMaTHYECKUI
pas3zen mo BugaM
y4eOHOI Harpy3KkH, 4ac

CamMmocTosTeabpHas

UlaGoparopHbie
paboTa

[IpakTHueckue
BaHATHL

Ulekuu
BaHATHS

1. Mexannka

OneMeHTH KHUHEMaTHKH. MarepuanbHas Touka. MexaHuueckas cuctema. Cucrema
otcuéra. Ilepemenienne, myTh, CKOPOCTb, CPEIHSS IMyTeBas U CPEIHSS CKOPOCTH T10
MIEpEeMEIEeHII0, YCKOpEHHe, TaHTeHIMajdbHas M HOPMalbHAas COCTaBIIIONINE
YCKOpEHHUs, MOJHOE YCKOpPEHHE Tena. YTOJI TOBOpOTa. YTJOBas CKOPOCTh H
yrioBoe yckopeHue. CBs3b MEXAY BEKTOpaMH JIMHEHHBIX M YIJIOBBIX CKOPOCTEH U
yckopenuid. Ilepwon m dacrtora oOpamieHHs. YpaBHEHHS IOCTYHATEIBHOTO H
BPAIIATEIHLHOTO ABHKEHHUS
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JluHaMyKa MaTepHajdbHOW TOYKM M INOCTYNATEJBFHOTO JIBMXKCHMS TBEPIOTO TeJa.
Cuna kak Mepa MEXaHU4eCKOro B3aMMOJCHCTBHA. SIBIeHNE UHEPLMHU Tella, Macca.
3aKkoH coxpaHeHuss Maccbl. Cunbl B MeEXaHHMKE: CHJIa TPABUTAIl[IOHHOTO
B3aUMOJICHCTBUS, CHJIa TSDKECTH, CHJIBI TPEHUS, cuia yrpyroctd. Jledopmarms
TBEPIOTO TeNla W €ro BHJIBL ympyrag W Heymnpyras nedopmarun. 3akoH ['yka.
3axoHsl HpioTOHA M MX GU3NYECKU CMBICIT.

Wmmynec. Bunmer sHeprum. Paborta, momuocts, KIIJ[. Buasr MexaHudeckoi
SHEPruu: KUHETHYECKas], [OTEHLIMAJIbHAS, IOJIHAS MEXaHU4eCcKas.
KoHcepBaTuBHBIE 1 HEKOHCEpBATUBHBIC CHIIBL. CBA3b KOHCEPBATHBHOM CHIIBI C €€
NOTCHUMAIbHOW 3Hepruei. VMiynbc MaTepuasbHOM TOYKH, UMILYJbC CHUCTEMBI
MaTepHAIbHBIX ToueK. Mmmynbc cmiibl. DieMeHTapHas MeXaHHYecKo pabora
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CUIIBI, pa0oOTa MOCTOSIHHOM W mepeMeHHOM cwiibl. MommHocts. KII/I. Breurnue n
BHYTPEHHUE CUJIBL. 3aMKHyTas MEXaHMYecKas CHCTeMa. 3aKOHbl M3MEHEHHS U
COXPaHEHMs HMIIyJIbCa. 3aKOH COXPAHEHMS M NPEBPALICHUS SHEPrUU. 3aKOHBI
U3MEHEHUs U COXPAHEHUS IMOJHONM MEeXaHW4eCKOil sHepruu. Ynap, BUABI yAapoB:
yIOpyruil ¥ HEeynpyruil yzaapbl, aOCOJIOTHO YNPYIWil M aOCOJIOTHO HEYNpyruiu
yJaphl.

MexaHuka TBepAOro Tena. AOCOIIOTHO TBepaoe Teno. IlocrynarensHoe u
BpalllaTeIbHOE JABMKEHUE TBEPAOro Tejaa. MOMEHT CWibl. YCIIOBUE pPAaBHOBECHUS
TBEpAOro Tena. MomeHT ummynbca. MomeHT uHepuuu Tena. Kunernueckas
SHEPrHsl TeNa, BPAIAIOLIETOCsl BOKPYT HETMOABIKHON ocH. COOCTBEHHBIE OCH U
coOCTBeHHBIE MOMEHTHI HHepuuu TBEpHoro Tema. Teopema Ilreiinepa.
CoOcTBEHHBIE MOMEHTHI HHEPIIMH HEKOTOPBIX OXHOPOAHBIX Tel. Teopema Kénmra.
3aKOHbI M3MEHEHUs M COXPAaHEHHS MOMEHTa HMITYJIbCa MEXAHHYECKOH CHCTEMBI
ten. OCHOBHOE ypaBHEHHE JUHAMUKHU BPAIaTeIbHOIO ABMKEHHs TBEPOTO Tea.

2. MonekynsipHas Gpu3nka 1 TepMOJAUHAMHKA

OcHOBHBIE  3aKOHBI  uueanmpbHOro rasa. OcHoBHele monmoxkenns  MKT.
TepmoanHamuueckue mapameTpsl (00beM, laBlieHHe, Temreparypa). MneanbHbiid
ra3. OCHOBHBIE YpaBHEHHE MOJEKYISIpHO-KUHeTHYeckol Teopuu. CTeneHu
cBoOO#bl  Mojekyl. PacmpeneneHune  SHEPrUM IO CTENEHSIM  CBOOOJBI
MakcBeNIJIOBCKOEe pacIpesfereHue MoJeKyld Io cKopocTsM. bapomerpudeckas
¢dopmyna. BonplMaHOBCKOE pacrpesiejeHHe YacTUl B IMOTEHIUAILHOM IOJIE.
WneanbHblit ras. M3omnpoueccer: HM30TEPMUYECKUH, n300apHYECKIA,
N30XOPUYECKUH, afnabaTHBIN, TOJUTPONHBINA. YPaBHEHUS! COCTOSIHUS HICAIBHOTO
raza. CMech neabHbIX Ta30B. 3aKoH JlambTOHA TSI CMECH Ta30B.

SBnenus neperoca. DPGEKTUBHBIN TUAMETP MOJEKYIBl. UMCIO CTONKHOBSHHUHA U
cpemHss AIMHA CBOOOXHOTrO mpoOera MOJEKyNl. SIBIeHHE IepeHoca B rasax:
T dy3us, TEIUIONPOBOIHOCTD, BA3KOCTh. 3akoHB Puka, Pypre u HproToHAa.

OCHOBBI TEPMOJIMHAMHUKH. BHYTpeHHss 3Heprus cucteMbl. Pabora maeanbHOTO
raza. KommuectBo Ttemmorel. Temnoémkocts u e€ Buapl. IlepBoe Hawaio
TEPMOJMHAMUKA W €ro MNpUMEHEHHEe K pa3IM4yHbIM u3ompoleccaM. Pabora,
coBepliaeMas ra30M B H30MpOLEccax.

OcHOBBI TepMOAMHAMUKU. Kpyrosble, HeoOpaTHMble M OOpaTUMbIE HPOLECCHI.
[IpsiMoii 1 0OpaTHBIN TepMOAMHAMUYECKHH LMK [IpHHIMN AEHCTBUS TEIIOBOU
mamuH. KITJ] TeroBoit mamuuel. UaeansHas teruoBas mamaa Kapro u eé KI1I.
Ontponua. HepaBencrso Knaysmyca. Bropoe Hauano TepMOOMHAMUKU U €ro
craructruyeckuil cmeici. Teopema HepHera.

Peanbhble rassl, )XUJIKOCTU U TBEpAble Tena. PeanbHble ra3pl. YpaBHeHue Ban-nep-
Baanbca u ero ananus. M3otepMbl uaeanpHOro U peanbHOro rasza. Kpurtuueckoe
coCcTOsiHuE. BHYTpeHHsIs1 sHeprus peayibHOro raza. C>xnxeHHue ra3os.

3. DIeKTpUYECTBO U MarHeTU3M
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OJeKTpHUecKoe Mojie B BaKyyMe. DJIEKTPHUUECKOe I0Jie, er0 OCHOBHBIE CBOMCTBA.
DNeKTpoCcTaTHUecKoe I0Je M €ro XapakTepHCTHKH. [ paduueckoe m3o00pakeHne
3JIEKTPOCTaTUYECKOr0 mouid. ToueuHbl anekTpuueckuil 3apsan. 3akon Kynona.
[MpuHnmn cynepno3ummu Uit 3JEKTpocTaTndeckux rmojeld. [loreHunumanbHas
SHEPrUs BIIEKTPOCTATHYECKOTO B3aWMOAEHCTBUS JIByX TOYEYHBIX 3apsJioB,
CHCTEeMbl TOYEYHBIX 3apafgoB. PaboTa  3JIEKTPOCTATHYECKOTO OIS IO
TIepeMeIIeHnI0 ToYeyHoro 3apsina. Llupkymsuns BekTopa E snektpocrarnueckoro
nonst. Ilotox Bektopa E. Teopema ['aycca nnsi 37I€KTpOCTATHHYECKOIO OIS
HETIOABIDKHBIX 3apsAZ0B B BaKyyMe. ODJEKTpHUYECKHH Tumonb. HampsikeHHOCTh U
MTOTEHIMAJ TOYEYHOTO JHIIOJIS.

11

OnexTpuueckoe Toie B BemecTBe. lloJspHBIE M HEMOJSIPHBIE MOJIEKYJIBI.
[Monsgpuzanus awdnekrpuxoB. Ilonme BHyTpu audsekTpuxa. CerHeTO3JIeKPUKH.
OObeMHBIE ¥ TOBEPXHOCTHBIC CBSI3aHHBIE 3apsiibl. BEKTOp 3IeKTPHUECKOTro
CMEILeHNs. YCIOBUSL Ha TpaHHILE JBYX AMAIeKTpuKoB Cuibl, IedCTBYIOIIKME Ha
3apsA B OURJEKTpUKe. PaBHOBecwe 3apsaoB Ha mpoBoaHuke. [IpoBOIHHKH BO
BHEIIHEM DJJIEKTPUYECKOM TOohe. OIEKTPOEMKOCTb. OHEPrust 3apsHKEHHOTO
npoBogHuka. KonpaeHcatopbl. DHeprus 3apsHKEHHOTO KOHAEHcaTopa. Bupasl
COEIMHEHUS KOHIEHCATOPOB.

12

IToCTOSIHHBIM 2JEKTPUUECKUM TOK. DIEKTPUYECKUH TOK, BHUJIBI DJIEKTPUUECKOTO
TOKa U €ro OocHOBHbIe Xxapakrepuctuku. Hampsokenue, OJIC. ConporuBieHue u
YACIBbHOE COMPOTHBJIICHHE. 3aBUCUMOCTh COTPOTHBICHUS METALIHYECKOTO
MPOBOJHUKA OT €ro TEOMETPHUYECKHX pPa3MEpOB W TeMIepaTypbl. Bumbl
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COEIUHEHUS MPOBOIAHUKOB: IOCIEJOBATENIbHOE U MapajulenbHoe. 3akoHbl OMa U
Jlxoyns-Jlenna. Pabora m MomHocTs anekTpudeckoro Toka. IlpaBuna Kupxroga
JUISL pacyeTa dJIEKTPUUECKUX Lenel NOCTOSHHOIO TOKa.

13

OnekTpudeckue TOKM B MeTalllaX, BaKyyMeé WU Ta3ax. ONEKTpUUYECKHH TOK B
MeTtayulaX. OCHOBHBIE TIOJOXEHUS  KJIACCHUECKOM  3NEeKTPOHHON  Teopuu
MIPOBOANMOCTH MeTaJIoB. PaboTa BbIX0Ja 3JIEKTPOHOB M3 MeTallla. DMHCCHOHHBIC
sBreHust. OTIM4Yre TOKOB MPOBOJUMOCTH B METAJUIMYECKUX MPOBOJHMKAX, Ta3ax U
EKTPOINTAX. DIEKTPUUECKUH TOK B BaKyyMe. OJICKTPHUECKHH TOK B ras3ax.
BomprammepHas XapakTepHCTHKa Ta3opa3psgHoil TpyOku. CaMOCTOSATENBHBIN U
HECAaMOCTOSITENIbHBIN pa3psiAbl. THIBI CaMOCTOSITENBHBIX pa3psaoB. Toku B
XKHUIKOCTAX. 3akoHbl Dapazes A1 TOKA B JIEKTPOIHUTAX.

14

MarnuTtHOE TONE€ B BakyyMe. MarHuTHoe IONe, €ro OCHOBHBIE CBOWCTBA U
XapakTepuCTUKH. ['paduueckoe m3obpakeHne MarHuTHOTO moist. [loTok BekTOpa
MarHuTHOH mHAyKImH. 3akoH bHo-CaBapa-Jlammaca. [IpuHIMIT CyTIepIO3UIINH IS
MarHuTHbIX mosieil. Cunsl  Amnepa u  Jlopenma. BsaumopelictBue 1OBYX
MapajyiesIbHBIX MPOBOJHUKOB C TOKOM. MAarHUTHBIH MEXaHUYECKUII MOMEHT
KOHTYpa ¢ TOKOM B MarHuTHOM moJie. [ToTeHInanpHast 3Heprust KOHTypa C TOKOM B
MarHuTHoM nose. [{upkymsnusa Bekropa B. 3akoH momHoro toxa /s MarHUTHOTO
noJis B Bakyyme. Ilotok BekTopa B.

15

MarauTHOoe T1ToOJ€ B BelmiecTBe. MAarHMTOMEXaHUYECKHE SBJICHHUSA. Buasl
MAara€THUKOB. ﬂI/IaMaFHeTI/ISM. HapaMaFHCTI/ISM. (I)eppOMaFHeTI/IBM.
HamaranumBanme MarHeTHKa. HaHpﬂ)KeHHOCTB MarHUTHOTO IT0JIsA. BeramcicHue
II0JI B MarHEeTHKaxX. Y CIIOBHS Ha T'paHUIIC ABYX MAIrHCTHKOB.

16

SIBeHHEe  BIEKTPOMATrHUTHOU uHaykuud.  Onbitel  @apages.  SIBieHue
AIEKTPOMArHUTHOM HHAYKIWH. 3akoH Dapajes A SMEKTPOMAarHUTHONW MHITYKITHH.
[IpaBuno Jlenma.  SlBneHuMe  CaMOMHIOYKUMM W B3aUMHOW  MHAYKLHUH.
WHAYKTHBHOCTh KOHTYpa M COJICHOMAA. DHEPrus MarHUTHOTO MO KOHTYpa C
TOKOM U COJICHOM/IA.

17

OcHoBbl Teopuu MakcBemaa Ui 3JIEKTPOMarHUTHOro mnons. Tok cMmemleHus.
BuxpeBoe snexrpuueckoe moje. YpaBHeHuss MakcBella B UHTETPAIBHON U
i depennmanbHoil popme. Mx pusnueckuii CMBICII.

BCETO

34

17

34

73

Kypc1l Cemectp 2

n/n

HanmeHnoBaHue pa3nena
(kpaTkoe conepKaHue)

OO0BbeM Ha TeMaTUYeCKUi

paszer no Buaam

y4eOHOI Harpy3ku, 4ac

Ulexun

[MpakTrueckue
BaHATHU

UTaGopaTopHbie
BaHATHS

CamocTrosTeabpHas

pabora

4. KonebaHus 1 BOJHEI.

Mexannueckue konebanusi. KonebGanusi, Buiapl Konebanuid. ['apmMoHHMYeckue
koneOanns. JuddepennnansHoe ypaBHEeHHME TapMOHMYECKHX KoJieOaHMH M €ro
pemenue. I'paduk rapmonndecknx konedanuil. Ilonstue 06 amrummTyze, 4acTore,
¢daze, mepuwoxme. [uddepeHrmanbHOe ypaBHEHHE CBOOOIHBIX —3aTyXarOIIUX
KoneOaHnii W ero pemeHue. ['paduk 3aryxatommx KoneOaHuil. [loHATHE O
ko3(punMeHTe 3aTyXaHWs, JAEKPEeMEHTe U JIOrapu(MHYECKOM JEeKpeMEHTe
3aTyXaHHs, BpEMEHH peaKkcaliu U J00pOTHOCTH KoJie0aTebHON CHCTEMBI.

N

N

Mexannueckre Kkonebanus. BoiHyxneHnHele konebanus. JnddepennuansHoe
ypaBHEHHE BBIHY)KICHHBIX KolieOaHW M ero pemieHue. [loHsATHE O pe30oHaHCE.
[TonaTne 0 MasgTHUKAX: MaTeMaTHYECKUH, (pr3mUecKuii, 0OOPOTHBIN U MPY>KUHHBIH
MasTHUKH. [leproap! MaIsIx KoneOaHni U 9THX MasSTHHKOB.

MexaHn4YecKHe W 3JICKTPOMAarHuTHeIe KojeOaHus. CIoXeHHe TapMOHHYECKHX
KoNe0aHWi OJHOTO HampaBieHHs. MeTon BEKTOPHBIX JuarpamMMm. bueHns.
CroxeHne [BYX B3aUMHO NEPHNEHIUKYISAPHBIX TapMOHHYECKUX KOJICOAaHUS.
@urypst Jluccaxy. BriHyXIeHHBIE dieKTpHUecKue Konebanus. [lepeMeHHbli TOK.
KBasucranuonapusle Toku. CBOOOAHBIE KOyIeOaHMS B KOHType 0Oe3 aKTHBHOTO
CONPOTUBJICHUSL.




VYnpyrue BonHbel. Mexanudeckass BonHa. IlomepeuHble W HpPOAONBHBIE BOJHBIL.
@poHT BOJIHBI, BOJHOBAsl MOBEPXHOCTh, IOHATHE O OEryuieil W crosvell BOJIHE.
[Tnockue u cdepuyeckne BONHBL J[MMHA BOJHBI, NMEPUOA W YACTOTA BOJIHBI
BonHoBOE umcino. AuddeperunanbHoe ypaBHEHHE BOJIHBI (BOJHOBOE YpaBHEHHUE).
YpaBHeHUs IUIOCKOI1 Oeryiiell He3aTyxaroniel TapMOHUYECKOM BOJIHBI. Y paBHEHHUS
chepuyeckoii Oerymiedi rapMOHMYECKON BOJHBI. YpaBHCHHE CTOSYCH BOJHEI.
[TonsaTne 0 My4IHOCTSAX M y37ax crostacii BomHbBI. [loHATHE O TpymHIoBoi u (Pa3oBoi
ckopocTH BoiH. Jucnepcns BoiaH. CKOPOCTH pacpOCTPaHEHHUS BOJIH B PA3ITHIHBIX
cpenax. 3ByKOBBIE BOJIHBI.

OJeKTpOMarHuTHBIE BOJHBI. JJIEKTPOMAarHWTHBIE BOJHBI W WX CBOICTBa.
WntencuBHocTs OMB, Bexktop VYmoBa — IloiiHTMHTa. Bunmmmsiii  cBer.
CoBpemeHHBIE TpencTaBieHuss o mpupoge csera. @DotoH. KopmyckymspHo-
BOJIHOBOH ITyasm3M cBeTa. Macca, iMIysbe U dHeprus gotona. [lkama SMB.

5.0nTuka

OneMeHTHl TreoMeTpudeckoil ontuku. CperoBol moTOK. DoTOMeTpHuecKue
BeNMMYMHBI U enuHMIBL. CBeToBast BomHAa. OTpakeHHE M NPEITOMIICHHE IUIOCKOH
BOJIHBl Ha TpaHUIE JBYX JUAJIEKTPUKOB. 3aKOHBI I'€OMETPUUYECKON ONTHUKH.
SIBneHue NOJTHOTO BHYTPEHHEro oTpaskeHusl. ToHKas JIH3a.

DneMeHTHl BOJMHOBOW onTuku. BonHoBas onrtuka. [Ipunnun [roiirenca. SIBnenue
uHTepdepeHInu cBeTa. MOHOXPOMATHYECKUE W KOTCPCHTHBIC CBETOBBIC BOIHEI.
Ornrudeckas JyIMHA YT CBETOBOTO Jiy4ya. Y CJIOBUS MakKCUMyMa U MUHAMYyMa MpU
uHrepdepenunu cBera. CrnocoObl nmonyueHus: korepeHTHoro cera. OmbiT HOHTa.
WuTepdepennys cBeTa B TOHKHX IUIEHKAaX: MOJOCHI PABHOTO HAKJIOHA W PaBHOM
ToamuHbl. Koabiia HeroToHA.

DreMeHTHl BOTHOBOH ontuku. SIBneHue nudpaxiun cBera. Judpaknus Openens u
Opaynrogepa. [Tpuamum [rofirenca - @penens. Meron 300 @penens. udpaxius
@penesnst Ha HEOONBIIOM KPYIJIIOM OTBepcTHH U aucke. Judpakuus Opayrropepa
Ha OJTHOH M MHOTHX miessix. PopMysl JudpaknnOHHON PEeLIeTKH.

DONeMEHThl BOJHOBOM ONTHUKH. SIBIEHHE NOJspU3auuu cBeTa. ECTeCTBEHHBIN U
MOJISIPU30BaHHEIN cBeT. Bunmpl momsipmsanmu. CremeHs mnosspusanun. CrocoObt
MOJIYYEHHUs JTUHEHHO MOJIIPU30BAHHOTO CBETA: MPU OTPAKEHUU OT TPAHMIIBI ABYX
TUDJIEKTPUKOB, SIBJICHHE JBOWHOTO JIYYENPEIOMJICHUS, SBIIEHUE JIMHEHHOTO
Jquxponsma. 3akoH Maitoca.

6.KBanroBas ¢uznka
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Crpoenue atoma. Mogenut aromoB Tomcona u Pesepdopna. Jluneiuateiii cnexkrp
aToma Bojopoja. Teopus aroma Bomopoxa mo bopy. Iloctynater Bopa. OmneiTel
®panka u 'epua.

11

KBantoBas  mpupoma  m3nyueHus.  TemtoBoe — m3nydeHue.  OCHOBHBIC
XapaKTePUCTUKH TEIUIOBOTO U3IydeHHs. Mopenb aOCOJIIOTHO YEpHOro Tena.
KpuBsle TeruioBoro u3imydeHHs aOCOJIIOTHO YEpPHOTO Tena. 3aKOHBI TEMJIOBOTO
nznyuennsi: Kupxroda, Credana-bonpumana, Buna, Pasnes-/[xunca, [lnanka.

12

B3anmopeiicTBue 3IIEKTPOMAarHUTHOTO HW3JIyueHHsT C BelIecTBOM. KBaHTOBbIE
sBIeHUsT B omnrtuke. SBneHune Qotordpdexta m ero Buabl. Ddpdext Kommrona.
3akoHBl BHEmHEeTO (oTodddexTa. YpaBHeHHe ODifHmTeiHa st (ortodddekra.
[MonsTHe 0 paboTe BBIX0OJA U KpacHoii rpanuue Gportodddekra. JapieHue cBera.

13

DNeMEeHThl KBaHTOBOM MexaHHMKH. KopIycKyJsipHO- BOJHOBOM Jyaju3M CBOMCTB
BewiecTBa. Bonnbl ge bpoins. CooTHomenust HeomnpeneneHHocTed. BosHoBas
GyHKIHSA U e€ CTaTUCTHYCCKHA CMBICT. BpeMeHHOe M CTalMOHApHOE YpaBHEHUS
penunarepa. Yanctuma B siMe. [IpoxoskaeHne 4acTUIBI CKBO3b MOTCHIHATBHEII
6apnep. TyHHENbHBIN 3] deKT.

14

OeMeHTHl KBaHTOBOM MEXaHHMKHU. ATOM BOJOpOJa B KBAaHTOBOW MexaHuke. CruH
anektpoHa. CrnuHOBoe kBaHTOBoe umcio. [Ipunnun Ilaymm. Pacnpenenenue
JIEKTPOHOB B aTOME IO SHEPTeTHYECKHM COCTOSHHUSAM. MOJEKYIBI: XUMUUECKUE
CBSI3H, IIOHATHE 00 SHEPTeTHIECKUX YPOBHSIX.

15

OnemeHTsl GU3UKK TBepHoro Tema. Kpucramnmueckas pemeTka. VHEEKCH
Munnepa. KBanToBast Teopusi cBOOOIHBIX AJIEKTPOHOB B METayjie. DIEKTPOHHBII
ras. OHepreTuyeckue 30HBL OHEeKTPOIpPOBOIHOCTD METAaJUIOB.
CBepXnpoBOAUMOCTb. DJIEKTPOINPOBOJHOCTh MONTYHNPOBOAHUKOB. KOHTakTHBIE U
TepMOUIEKTpHUeckrue siBneHus. Pabora Beixoma. TepMoOd3JIeKTpOHHAs SMHCCHSL.
OnexTpoHHbIe Namnbl. KOHTaKkTHas pa3HOCTh MOTEHLUANOB. TE€pPMOIIEKTPHUUECKHUE
siBieHust. I1o1ynpoBOJHUKOBBIE JUOABI U TPUOBL.

7.Snepuas puznka
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16 | DnemeHTHl aTOMHOrO sjpa. SIBIeHHE paJMOAKTHBHOCTH. ATOMHOE $1po, ero | 2 1 0 3
COCTaB M OCHOBHBIC XapakTepUcTHKH. JleexT Macchl ¥ sHeprus cBs3u sapa. CruuH
sapa U ero MarHUTHBIH MOMEHT. SlnepHble cuibl. Monenu siapa. PaanoaktiBHOE
N3JIyYCHHE U €0 BU/bl. 3aKOHBl PaJMOAKTHBHOIO pacrajna. MeToabl HaOIoAeH s
W PErucTpaluy paJvoaKTHBHBIX H3IyYEeHHH M 4YacTUll. SIIepHble peakiuuu U UX
OCHOBHBIE TUIIBL. PeakIys cMHTe3a aTOMHBIX sIAEp.
17 | Bunmel B3aUMOJCHCTBUI M KIIACCHI AJIEMEHTAPHBIX YacTHIl. METOABI perucTpanuu | 2 1 0 2
JeMeHTapHbIX dYactull. M3orommdecknit cmmH. CrpanHble dactumbl. Craboe
B3amMozeiictBue. HecoxpaHneHHe HYETHOCTH B CINa0BIX B3aUMOICHCTBUSX.
Heiitpuro. KBanToBas snekrpoamHamuka. CuimbHOe (IIBETHOE) B3aMMOJICHCTBHE.
Onexrpociaboe B3aumoeiicTerue. CucTeMaTHKa 3JIeMeHTapHBIX dacTull. KBapku.
BCEI'O 34| 17 34 73
4.2. Conepmaﬂne INPAKTHYCCKHX (CeMHHapCKHX) 3aHATUHU
K-Bo
Ne | HaumeHnoBaHue pasnena K-Bo
Tema mpakTH4IecKoro (CEMHHAPCKOTO) 3aHATHS 9acoB
n/m JVCIUTITHHBI 4acoB
CPC
Cemectp Nel
KunemaTrka ¥ JUHaAMHKa MOCTYIIATEIbHOTO M BPAIIATEILHOTO
1 | MexaHunka A M pait 2 2
JIBHDKCHHS
Mexanndeckass pa0oTa, MOIIHOCTb. 3aKOHBI COXPAHEHUS U
2 | Mexannka P ? t P 2 2
W3MEHEHHS B MEXaHHKE.
3 | Mexannka Mexanuka TBepaoro tena. Teopema llltelinepa. 2 2
MonekynsapHast pU3UKa
4 3aK0HBI HeaBbHOTO ra3a. CTaTHCTHYECKHE 3aKOHOMEPHOCTH. 2 2
Y TepMOJIMHAMHUKA
OcHoBBI TepMoaMHaMUKU. [lepBoe Ha4aao TEPMOIUHAMUKH.
Modekyssip. pusuka u
5 Ternnosele Mammeel. [{ukn Kapro. OHrpomusa. YpaBHeHHe 2 2
TEePMOJIMHAMHUKA
peanpHoro rasa.
6 DNEKTPUUECTBO U DneKkTpuueckoe Mojie B BakyyMmMe M BellecTBe. 3akoH Kynona. 2 2
MarHeTu3M Hanpsxennocts. [lotennman. Teopema [Naycca.
7 DNEeKTPUUECTBO U [Mocrostuublii  anekTpudeckuit Tok. [lpaBuna Kupxroda. 2 2
MarHeTu3m DJIeKTpUYECKUE TOKU B METaJlJIaX, BAaKyyMe M ra3ax
8 DNEKTPUUECTBO U MaruauTtHoe ToJjie B Bakyyme W BemlecTBe. 3akoH buo-Casapa- 2 2
MarHeTu3m Jlanmaca. Cunbl Amnepa u JlopeHia.
SBneHne 3neKTpoMarHuTHON wuHAykuuu 3akoH Papanes s
DJeKTpUIecTBO U pov AYIA panes n
9 3NeKTpOMarHuTHOoW WHAyKuuu. IlpaBunmo Jlenma. SIBnenue 1 1
MarHeTusm
CaMOMHAYKIHH.
NTOI'O: 17 17
Cemectp Ne 2
1 | KoneOanus v BOTHBI Mexannueckue kojeOanus. MasTHUKH. 2 2
2 | KomebaHus v BOJHBI Mexannueckue konebanns. CroxeHne KoJaeOaHHi. 2 2
3 | Komebanus 1 BOJHBI Yupyrue BOJHEL. 2 2
4 | KonebaHus 1 BOJHBI DNEeKTPOMAarHUTHBIE KOJeOaHNsI. DIeKTPOMArHUTHEIE BOIHBIL. 2 2
5 | KomebaHus v BOJHBI Iepemennsnii Tok. 3akoH OMa. 2 2
6 | Onrmka I'eomeTpryeckast 1 BOJTHOBAs OMTHKA 2 2
7 | Onrtuka BomnnoBas ontuka. MaTepdepennns, mudpaknus, moaspu3anms. 2 2
8 | KeanroBas pusnka Crpoenne atoma. KBaHTOBasI mpupoaa U3ITyICHUS. 2 2
SBnenne pammoakTHBHOCTH. Jle(eKT Macchl W 3HEPTHs CBS3U
9 | Snepnas puzmka pail Jed P 1 1
sapa. 3aKOH paJIMOaKTHBHOTO pacna/a.
NTOI'O: 17 17
BCEI'O: 34 34
4.3. Conepxanue J1a00paTOPHBIX 3aHATHI
Ne HaumenoBanue Tema 1abopaTOpHOTO 3aHATHS K-Bo K-Bo
n/n paszerna JUCIUITHHBI 4acoB 4acoB
CPC
cemectp Ne 1
1 MexaHnuka 0-1: O6paboTka pe3ynbTaToB (PU3NIECKOTr0 IKCIEPHMEHTa 4 4
2 Mexanuka 1-1 OmnpenencHre MOMEHTA HHEPIMH TEJl BPAIICHUS 4 4
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1-2 I/I3yquHe 3aKOHOB BpallaTCJIbHOT'O ABUKCHUSL

3 MexaHnuka 1-5: Coynapenue mapos 4 4
1-6: V3yyeHne 0aTUCTUIECKOTO MasITHHKA
4 Mexanuueckue 1-8: M3yueHne 3aKOHOB KoJieOaHMS MaTEMaTHYECKOrO H 4 4
Kose0aHus (U3MYECKOTO MasITHUKOB
1-9: Omnpenenenue cOOCTBEHHOIO MOMEHTa HMHEPIHMH Tell
METOIOM (PH3HYECKOTO MAsSTHHKA.
5 MounekynspHas pusuka | 2-2: OnpejeseHie OTHOUICHUS TEIIIOEMKOCTEH ra3oB 2 2
6 MonekynspHas ¢pusuka | 2-4: OmnpeneneHue Kod(QQUIMEHTa BI3KOCTH METOAOM 2 2
Croxkca.
7 DNeKTpUUECTBO U 3—1: MzyueHue 31eKTpou3MepUTEIbHBIX IPUOOPOB 2 2
MarHeTU3M
8 DNEeKTPUIECTBO U 3-3: HccnemoBaHne 3IEKTPHYECKOTO TIONSA C TOMOIIBIO 4 4
MarHeTu3M SIEKTPOIUTHYESCKON BaHHBI.
3-5: Ompenenenne EMKOCTH KOHIECHCATOPOB C IOMOIIBIO
0aJUITMCTUYECKOTO IaJbBaHOMETPa
9 DNEeKTPUIECTBO U 3-7 V3MmepeHHE SNEKTPOABIDKYIINX CHI TallbBAaHHYECKIX 4 4
MarHeTu3M 9JIEMEHTOB METOJJOM KOMIEHCAIIU
3-10(H) Ompenenenne yaemsHOTO 3apsga SJICKTPOHA
METOJ/IOM MarHeTpoHa
10 DIEeKTPUUECTBO U 3-16(H) U/3y4eHume MarHuTHOrO TIOJISI COJIGHOMZA C 4 4
MarHeTu3m MIOMOIIBIO JaTuuka XoJia
3-12  OmpeneneHune TOPU3OHTAIBHOW  COCTABIISIOIIEH
HaINpsDKEHHOCTH MarHUTHOTO MoJIs 3eMITU
HUTOI'O: 34 34
cemectp Ne 2
1 DIeKTPOMArHUTHBIC 3-2: UzydeHue 3IeKTPOHHOTO OCIHuIorpada. 2 2
KosiebaHus
2 DNeKTpOMarHUTHEIE 3-9(H) UsyueHue 3€KTPUYECKHUX MPOIECCOB B MPOCTHIX 4 4
KoJeOaHus JIMHEWHBIX LETsX IePEMEHHOT0 TOKa
3-11: V3ydyeHne 3aTyXaronmx KoJeOaHi.
3 DNeKTpOMarHUTHbIC 3-8 M3MepeHre MOLHOCTH B IIEMSX TOCTOSIHHOTO TOKA 4 4
KoJeOaHus 3-14(H) N3ydenne sBIIeHUS B3aNMHOW WHIYKITIH
4 DNeKTpOMarHUTHBIE 3-13(H) Uzyuenwme  BBIHYXISHHBIX  KONeOaHWH B 4 4
KoJe0aHus KoJIe0aTeIbHOM KOHTYpe
3-15(H) N3y4yenne penakcallmOHHBIX KOJIeOaHUN
5 Onruka 4-2: OmnpepencHrue pamnyca KPUBU3HBI IIOCKOBBITYKIIOH 4 4
JIMH3BI ¢ IIOMOLIBIO Koerl HproToHa
4-3: 3y4yenue nuppakiiOHHONW PEHIETKH.
6 OnTuka 4-5: TIpoBepka 3akoHa Maitoca 4 4
4-6: OmpeseneHre KOHIIEHTpAIlMM caxapa B pPacTBOpE C
TIOMOIIIBIO KPYTOBOT'O TOJIIPUMETPA.
7 KBanroBas Gpusuka 4-7: Onpenenenne nocrosiHaoi Credana-bonbimana. 4 4
4-8: OnpiTHas MPOBEpKa 3aKOHOB BHelIHero (otoadexra.
8 KBanroBas Gpusuka 5-1: Ompenenenue THMAa U NEepHOTA KPUCTAIUITMIECKON 4 4
PELETKN BEUIeCTBa METOJIOM TU(PPAKIMHU JIEKTPOHOB.
5-6(H): Uzydenue r¢dexra Xoira B HOTYIPOBOJHUKAX.
9 KsanroBas ¢usnka 5-9(H): Uzydenue moaymnpoBOIHUKOBOTO THOJA. 4 4
5-7(H):  U3ydeHme  3aBHCHMOCTH  DJIEKTPHUYECKOTO
COIPOTHBIICHUS] TPOBOJAHUKOB M MOJYIPOBOJIHUKOB OT
TeMIEpaTypbl
NUTOT'O: 34 34
BCEI'O: 68 68

4.4. Conep:kanue KypcoBOIro NpoeKTa/padorsl

He npenycMoTpeHO yueOHBIM TIJIaHOM

4.5. Conep:kaHue pacueTHO-Tpa)uuecKOro 3aJaHus,
UHIMBUIYAJIbHBIX IOMAIIHUX 32IaHUH
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OdopmiieHne MHAMBHAYAJTBHOIO AoMaimiHero 3aganusa. M/I3 mpenocrasisercs
IPEToAABATENO Ul IPOBEPKU HAa OyMa)kHBIX JUCTaxX B popMate A4 uiu B TETpau.

[Tpu Beimonunenun MJI3 cTyaeHTy HEOOXOAMMO PYKOBOACTBOBATHCS CIEIYIOLIMMHU
paBUJIaMHU:

1. TUTYABHBIN JTUCT WM OOJIOKKY TETPATU HEOOXOAMMO MOIIMUCATD 10 CIEAYIOMIEMY
oOpasiy:

Cryaent BI'TY um. B.I'. lllyxoBa
Anpapees W.II., rpynma 9T -211
N3 Nel

2. /13 BemmonHsAoTCs yepHwiIaMu. Kaxknas 3amada 1oJpKHA HAYMHATHBCS C HOBOM
CTpaHUILBL. Y CIIOBUS 3a]]a4 [IEPENHUCHIBAIOTCS 0€3 COKpAICHUH.

3. PemeHus JOKHBI  CONPOBOXKIATHCS — IMOSICHEHUSMM,  PACKPBIBAIOLIUMU
(Gu3nyecKuil CMBICT IPUMEHSAEMBIX (OPMYJT HJIM 3aKOHOB.

4. HeoO6xoauMoO peluTh 3a1ady B OOILIEM BUJE, T.€. BBIPa3UTh UCKOMYIO BEIUYUHY
yepe3 OykBeHHbIe 0003HAUEHMsI BEJIUYMH, 3aJaHHBIX B YCIIOBUU 3aJa4U.

5. IloxcTaBUTh B OKOHYATENBHYIO (POPMYIY BCE BEIMYMHBI, BBIPAKEHHBIE B CUCTEME
CHU. IIpounsBecTH BBIYUCIICHUSI U 3aIACATh OTBET.

Cpok cnaun U3 onpenenserca npenogaBaTeieM.

Tunosvle sapuanmoi 3a0anuii
N3 Ne 1

1 Komera pgBwxkercs Bokpyr CollHIIA T1I0 DJJUIMIICY C 3KCIEHTpUcuTeToMm, paBHoMm 0,6. Bo
CKOJIbKO Pa3 JIMHEHHAasi CKOPOCTh KOMeThl B Ommxaiimeil k ConHIly TOuKe OpOUTHI OOJIble, YeM B
HambOonee ynanéaaoi? OrtBer: B 4 paza. PUCyHOK: HeT.
2.Touka JBIKETCS IO NPSIMOM COTJacHO ypaBHEHUIO X=A*t+B*t**3, rme A=6bm/c, B= -
0.125m/c**3. OmnpenenuTs CPEAHIO ITYTEBYID CKOPOCTh TOYKH B MHTEPBAIC BpEeMEHH OT t1=2c
1o t2=6¢. OtBet: 3M/c PucyHok: Her.
3.Touka coBepmaer rapMoHmyeckoe konedanue. [leprox xonebanmit T=2 c, ammumrtyga A=50
MM, HadanbHas (asza ¢u=0. Halitu ckopocTh V TOYKM B MOMEHT BPEMEHH, KOIJla CMELIeHHE
TOYKHM OT MOJOKEHHsI paBHOBecHs Xx=25 MM.  OtBet: v=13.6 cMm/c PucyHok: Her.
4 UneansHblit Ta3 cosepmaer uukia Kapno. Temmneparypa T2 oxmanutens pasHa 290 K. Bo
ckousibko pa3 yBenuuutesa KIIJI nukina, ecnu temmeparypa HarpeBarens nosbicutcs oT T1 =400 K
o T1=600 K? Ortger: 1,88. PucyHok: HeT.
5.IIpu M30XOpHOM HarpeBaHUM Kuciopojaa ooremoM 50 1 naBienue uzMeHwioch Ha 0,5 Mlla.
Haiitu konmmdecTBO TeroThl, coodmieHHoe razy. Ortset: 62,5 JI. PucyHok: Her.
6.Kakyto Temmeparypy wuMmeroT 2 I a3oTa, 3aHuMaromero oobem 820 cMm**3 mpu gaBineHuu B 2
atM?  Ortset: T=280K =7 C. PucyHnox: HeT.
7.I'a3 maccoif 58.5r HaxomuTcs B cocyne BMeCTUMOCThIO 51. KoHIeHTparusi Moiekyn rasza
paBHa 2.2*10**26 m**(-3). Kakoit 50 raz3? Otset: 32; Kucnopona. Pucynox: HET.

8./lBa pa3iaMuHBIX Ta3a, U3 KOTOPBIX OJMH OJHOATOMHBIM, a APYro JBYXaTOMHBIH, HaXOIATCS
IpyU  OJMHAKOBOW  TeMmIepaType U 3aHMMAlOT  OJMHAKOBbIM o00beM. ['a3pl cxxumarorcs
annabaTU4ecku Tak, 4To 0ObeM UX yMEHbIIaeTcss B JiBa pas3a. Kakoil u3 ra3oB Harpeercs Oosiblie
1 BO CKoJbKo pa3? Orter: OgHOoaTOMHBIN ra3 Harpeercs Oosblie B 1,2 pa3za Pucynok: Hert

9.Tonkuil crepxkeHb AIMHON 12 cM 3apspkeH ¢ nuHelHOW ioTHocThio 200 uKn/M. Haiitu
HaNpPsDKEHHOCTh  AJIEKTPUYECKOTO TOJI B TOYKE, HaXOMSIIEHCs Ha PacCCTOSHUU 5 CM OT CTEpP)KHS
npoTuB ero cepenunbl.  OtBet: 55,7 kB/M. PucyHok: Her.

10.KonnencaTop aitekrpoeMkocThio 0,6 MK®D ObLT 3apsbkeH 0 pa3sHocTH moTeHIaoB 300 B wm
COCIMHEH CO BTOPBIM KOHAEHCATOPOM 3JeKTpoeMKOCThI0 0,4 MK®D, 3apsyKeHHBIM 10 Pa3HOCTH
noreHimanoB 150 B. Haiitu 3apsa, nepeTekmui ¢ MIACTUH MEPBOT0 KOHJAEHCATOpAa HA BTOPOM.
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| OtBer: 36 MkKu1. PucyHoK: Her.

W3 Ne 1

1. Toukuii crepkeHb ATUMHON 12 cM 3apspkeH ¢ auHeiHol mnoTHocThio 200 HKn/m. Haiitu
HaNpsHKEHHOCTh 3JICKTPUYECKOIr0 IO0JIs B TOUKE, HAXOJAIIEHCS Ha PACCTOSHUM 5 CM OT CTEP)KHS
npoTuB ero cepenunbl.  Oter: 55,7 kB/M. PucyHok: HerT.

2. Konnencarop snexkrpoemkocThio 0,6 MK®D ObLT 3apsikeH 10 pasHocTd noteHnuaioB 300 B
U  COEIMHEH CO BTOPbIM KOHJEHCATOPOM 3JIeKTpoeMKocThlo 0,4 MK®D, 3apspKEHHBIM 10
pazHoctu notenmanoB 150 B. Haiitu 3apsia, mepeTekmui ¢ IIacTHH MNEPBOTO KOHJAEHCATOpA HA
Bropoil. Otser: 36 MkKu1. PucyHok: HeT.

3. [IpocTpaHcTBO MEXAy IUIACTUHAMHU  IUIOCKOTO  KOHJAEHCATOpa 3arlojHEHO CTEKIIOM.
Paccrosinne mexny miactuHamu paBHo 4 mm. Ha mutactunsl nopano Hanpspkenue 1200 B. Haitru :
1) mone B crekie, 2) TOBEPXHOCTHYIO IUIOTHOCTh 3apsia Ha IUIACTUHAX KOHJAEHcaTopa, 3)
MMOBEPXHOCTHYIO MJIOTHOCTh CBS3aHHOTO 3apsiia  Ha  CTeKle  4)Iu3JIEKTPUUECKYIO
BOCIPUUMYHUBOCTH CTEKJIA.

Otser: 1) E=3 kB/cm; 2) curma=1.59*10**-5 Ku/m**2. PucyHok:HeT.

4, B pryrHoM muddy3nonHom Hacoce exeMuHyTHO ucnapsercs 100 r pryru. Uemy momkHO
OBITh PAaBHO CONPOTHBJICHWE HAarpeBaTelsl HAcoca, €CIM HarpeBaTellb  BKIIIOYACTCS B CETh
HanpspkeHueM 127 B? YaenbHyro TemnoTy mnpeoOpa3oBaHHsl PTYTH MPHUHATH paBHOU 2.96*10**6
Jbx/kr.  OtBetr: R=33 OM. PucyHok : HerT.

S. 3apshKeHHasT — 4acTULA, IPOHIsS  YCKOpAMIyocs pa3HocTh noreHuuanoB 600 kB,
npuobpena ckopoctb 5,4 Mm/c. OnpenenuTsb yISNbHBIA 3aps]] 4acTUIB (OTHOIICHHE 3apsaa K
macce).  Otser: 24,3 MKu/kr. PucyHok: Her.

6. Haiitu oTHOmeHne q/m [uIs 3apsOKCHHOM YacCTHIIBI, €CIIM OHA, BJIETasi CO CKOPOCTHIO
v=10**6 M/c B OJHOPOJHOE MarHUTHOE Moje HampsskeHHOocThIo H=200 kA/M, IBUXKETCS MO JIyre
OKpY>KHOCTH paanycoM R=8,3 cm. Hampasienue ckopocTy IBHKEHHS YaCTUIIBI MEPIICHIUKYIISIPHO
K HampaBieHHIO MarHuTHOro mois. CpaBHUTHh HalJEHHOE 3HAYEHUE CO 3HAYEHUEM q/m i
3JIEKTPOHA, MPOTOHA U alb(a-JacTHIIbL.

OtBet: q/m=4,8%10**7 Ku/kr. [ns osaextpona q/m=1,76*10**11 Kun/kr; nmng mnpotoHa
q/m=9,6*10**7 Ku/kr; mns anpda-gactunsl q/m=4,8%10**7 Kn/kr. Pucynok: Her.

1. /IBa MOHa MMEOIME OJUHAKOBBIA 3apsj, HO DPA3JIM4HBIC MACCHI BIIETEIN B OJHOPOJIHOE
MarHutHoe nosie. IlepBbIil MOH HaYall JBUraTbCsd IO OKPY)KHOCTH paguycoM 5 €M, a BTOpOH
HOH - 10 OKPYXKHOCTHU paauycoMm 2,5 cM. Haiitu oTHOLIEHHE Macc MOHOB, €CJIM OHU MPOLLIN
OJIMHAKOBYIO YCKOPSAIOIIYIO Pa3HOCTh IIOTEHIIUAJIOB.

Ortsert: 4. PucyHok: Her.

8. ITo xonTypy B Buae kBaapara uaet Tok 50 A. /Inuna croponsl paBHa 20 cM. Onpenenursb
MarHMTHYIO HHAYKLHIO B B Touke nepecedyeHus AuaroHasiei.
Otser: 282 MkTi. PucyHok: Her.

9. [Tpsimoit  mpoBon  anuHOM 10 cM, mo kortopomy Teder Tok 20 A, HaxoauTcs B
OJTHOPOJHOM MarHUTHOM moje ¢ uHaykuued B = 0,01 Tn. Haiitu yron amsdpa mexnay
HalpaBJIeHUsIMU BekTopa B u Toka, ecnu Ha mpoBon AeiictByet cuna 10 mH.

Ortser: I1/6 pan. PucyHok: Her.

10.  DnexkTpoH  JBWXKETCS B OAHOPOJAHOM MAarHUTHOM mone ¢ uHaykmwed 0,1 Tn
NEPNEHIUKYJIAPHO JMHUAM HMHAYKIMHU. ONpenenuTs Ccuily, ACUCTBYIOLIYIO Ha DJEKTPOH CO
CTOPOHBI MOJIsI, €CIU PAaANYC KPUBU3HBI TpaekTopuu paseH 0,5 cMm.

Otser: 1,4 nH. PucyHnok: Her.

VI3 Ne 2
1. Ha pucyake  yka3aHbl  IOJNOXKEHUS  IJIABHOM
ontuueckoi ock MN  cepuueckoro 3epkana, €ro IoJOca s S S
P u rmasHoro ¢okyca F. Ompeenuts, BOTHYTHIM HIH M~ N M —N
BBITYKJIBIM SBIISIETCS 5TO 3€pKajo. Byjer nmu  u300pakeHHe 3) Puc. 28.5 %)

JeCTBUTENLHBIM WJIX MHUMBIM?
Otet: Pucynok:28.5,a,6.
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2. Ha xakyro mamuny BomHbl JI OyAeT pe3oHHpOBaTH KOHTYp, COCTOSIIUMA U3 KaTyIIKHA
UHAYKTUBHOCTBIO [=4 MkI'H M KoHzaeHcaTopa 3nekTpoeMkocTbio C=1,11 HD?
OtBet: 126 M. PucyHok: HeT.

3. Onpenenuts yriaoByr AMCIEPCUI0 TUPPAKLHMOHHOM pemeTku ans yria audpaxkoud 30
rpag 1 anuHbel BosHbl 600 HM. OTBeT BbIpa3uTh B eauHunax CU v B MUHyTax Ha HM.
OtBert: 9,62*%10**5 pax/mun= 3,31 mun/HM. PucyHox: Her.

4. [Tocrosnnas  nudpakuuoHHod  pemetkn d=2.5 MxMm. Haiitu yrioByro  IucmnepcHio
d(du)/d(nambaa) pemerkn aisa aaMO01a=589 HM B CIIEKTpe MEPBOTO MOPSJIKA.
Otget: d(¢du)/d(nssmona)=4.1*10**5 pan/m. PucyHok: Her.

5. B ombite ¢ 3epkanamMu  @DpeHens pacCcTOSHUE MEXKAY MHHMBIMH HM300pa)KEHUSIMU
UCTOYHMKA cBeTa Obw1o paBHO 0,5MM, pacCTOsSHUE A0 dKpaHa SM. B 3eJIeHOM CBEeTe MOIydmiIuch
UHTEp(QEPEHIIMOHHbIE TOJIOCHl Ha pacCTOSIHMM SMM  Apyr oT japyra. HailiTu ninuHy BOJHBI
3esieHoro ceera. Ortet: =0,5MkM. PucyHok:Her

6. Ha crakan, HamojaHEeHHBIN BOJOW MOJOXKEHA, CTEKJIsSHHAs miuactuHa. [lox kakum yriom
JOJDKEH 1aJaTh JIyd CBETa Ha IJIACTHHY, YTOOBI OT IIOBEPXHOCTH pa3fiesia BOJbI CO CTEKJIOM
MIPOM30LLIO MOJHOE BHYyTpeHHee oTpaxenue? [lokazarens npenomienus crekia 1,5.

OTBeT: ycnoBHs 3a/1a4l HE OCYIIECTBUMBI. PUCYHOK: HET

7. [Mpenomnsiromuii  yroa paBHOOEIpEeHHOW mpu3Mbl paBeH 10rpax. MoHOXpoMaTHYeCKUH
nyd magaer Ha OOKOBylo Tpanb moa yriaom 10rpax.. Haiitu  yrom  OTKJIOHEHHS — OT
MEPBOHAYAIILHOTO HAIPABJICHUS, €CIIM IOKAa3aTelb MPEJIOMIICHHS MaTepraia pusMsl 1,6.

Otgert: 6rpan. PucyHok: HeT

8. [Tpu dotorpadupoBanuu criekTpa 3Be31bl AHAPOMEABI ObLJIO HAMIEHO, YTO JIMHUA TUTaHA
(495,4am) cmemeHa Kk ¢uoneToBoMy KoHIy crmektpa Ha 0,17am. Kak jgBwmkercss 3Be3na
oTHOCUTENBHO 3emsn?  OtBeT: PUCYyHOK:HET

9. Nmeercs Boruyroe cdepuueckoe 3epkaio ¢ (okycHbiM paccrossHuem 20 cm. Ha kakom
HauOOJBIIEM PACCTOSHUM h OT ONTHYECKOH OCH IOJDKEH  HaXOIHUThCS OpeaMET,  YTOOBI
npojoiibHas cepudeckas abepparust coctaBisuia He 6osbie 2% (GOKyCHOTo pacCTosHUS?

Otgert: h = 8 cM PucyHok: Her

10. Ha muapparmy ¢ guamerpom  otBepctuss D=1.96 MM mamaeT HOpPMAallbHO
MapayieabHbIA IMY40K MOHOXpomatuueckoro  cBera (amOma=600 wwm). Ilpu kakom
HamOoJbIIeM paccTosHuU | Mexay auadparmMoil U dKpaHOM B LEHTpe TUGPAKIIMOHHON KapTHHBI
emie OyAeT - HaOIIOAATHCS TEMHOE IS THO?

Otgert: 1=0.8 m. PucyHnoxk: Her.

N3 Ne 2

1. [Ipu B3pbIBE BOJOPOAHON OOMOBI MPOTEKAET TEPMOSJAEpHAs peakius o0pa3oBaHUs
renuss w3 Jedtepus u  Tputusa. Hamumcate ypaBHeHme peakuuu. Haiitu sHepruro Q
BbIIETISIOLIEIOCS TTpH 3ToM peakumu. Kakyro sHepruro W MOKHO MOJIYyYUTh IpU 00pa30BaHUU
maccel m=1 rrequsa? Oteer: Q =17,6 MaB; W=11,8*10**4 xBr*u. Pucynok: ue

2. [Ipu yBenuueHUn TepMOAMHAMUYECKON TEMIIEpaTyphl YEPHOTO TeJIa B JBa pas3a JJIMHA
BOJHBI, Ha KOTOPYK NPUXOAUTCS MAKCUMYM CHEKTPaJIbHOM IJIOTHOCTH SHEPTreTUUYECKOU
CBETUMOCTH, yMeHbImIach Ha 400 aM. OnpenenuTh HaYaIbHYI0 U KOHEUHYIO TeMIIePaTypHhI.
Otser: 3,62 kK; 7,24 kK. PucyHok: Her.

3. HaiiTm 4mcino mNpOTOHOB M HEUTPOHOB, BXOJSIIMX B COCTaB sA€p TPEX H30TOIOB
MmarHusi: a) 2412Mg; 0) 2512Mg; B) 2612Mg.

OtBet: a) 12 npotoHoB u 12 HelTpoHOB; 0) 12 mpoToHOB U 13 HEHTPOHOB; B) 12 MPOTOHOB U
14 HeiitpoHOB. PucyHok: HerT.

4, HBa snpa B cOmu3mmmch 10 paccTosiHUS, paBHOTO AuameTpy snapa. Cuuras, 4yTo macca
sapa W 3apsj pPaBHOMEPHO paclpeaeneHsl 1Mo obvemy  sijapa, ompeaenuTs cuny Fl
TPaBUTAIMOHHOTO TIPUTSHKEHUS, cuiTy F2 KyJTOHOBCKOTO OTTAJIKMBAHHS U OTHOIIECHUE dTUX CHJT

(F1/F2).  Ortser: F1=5,05*¥10 ** -25 H; F2=735 H; F1/F2=6,87*10 ** - 28 Pucynka HeT.
VH

5. Onpenenuth JJIMHY BOJHBI 7€ Bpoiisi dieKTpoHa, €CIM €ro KWHETHYeCKas SHEPTHs
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1 x3B. OrtBeT: 39 nMm.

6. Onpenenuth aeeKT MACChl U SHEPTHIO CBA3M SApa aTOMa TSHKEJIOr0 BOJOPOJIA.
Otsert: 0,0024 a.e.m.;2,23 M»aB. Pucynka Her.
7. [TapayutenbHBI MyYOK AJIEKTPOHOB, ABMXKYIIHMXCS C OAMHAKOBOW CKOPOCTBHIO PaBHBIN

1 Mwm/c, magaetr HopMallbHO Ha Auadparmy ¢ JUIMHOW mienblo mupuHOi 1 MxM. [Ipoxons yepes
1eJIb, 3JEKTPOHBI PAaCCEMBAIOTCA UM O0pa3yloT AU(PAKIMOHHYIO KAapTHHY Ha 3KpaHe,
pacroyio)keHHOM Ha paccTosHud 50 CM OT IeNu U MapajuleIbHOM IUIOCKOCTH Juadparmsl.
Onpenenuth JIMHEHHOE PACCTOSHUE MEXIY NEpBBIMU AU(PAKIMOHHBIMH MUHHUMYMaMH.
Orser: 1,1 Mm.

8. OnpenenuTh  OTHOCHUTEIBHOE  YBEIMUYCHHE OHEPreTHUYECKOH CBETHMMOCTH YEPHOTO
TeJa NpU yBEIMYEHUH ero Temneparypsl Ha 1%.  Otet: 4%. PucyHok: HerT.
9. B kakux o00nacTsx CHEKTpa JIeKaT JUIMHBI BOJH, COOTBETCTBYIOIIME MaKCUMyMY

CIEKTPAIbHOM MJIOTHOCTH YHEPTEeTHUECKOW CBETUMOCTH, €CIM MCTOUYHUKOM CBETa CIYXKHT: 1)
cnupasib  anekrpudeckor jammouku (I'=3000 K), 2)moepxnocts Comama (T=6000 K) u
3)atromHast 6oM0a, B KOTOpOHi B MOMEHT B3pbIBa pa3BUBAETCA Temreparypa okoino 10**9 K?
W3nydyeHne cuuTath OJU3KUM K U3TYYCHUIO a0COIOTHO YEPHOTO Tea.

Otget: 1)mambaa(m)=1 mxm - uHppakpacHas obnacth; 2)msimoga(m)= 500 BHM - oOmacte
BuguMoro ceera; 3)nsim6aa(m)=300 M - 0651aCTh PEHTI€HOBCKUX Jiyuel. PucyHox: Her.
10. MOXHO YCIOBHO MPHHATH, YTO 3€MJIS U3ITY4aeT KaK Cepoe TEJO, HaxXOAsdIIeecs IpH

temrneparype 280 K. Omnpemenuts *.mdd(f(%-b temnoBoro wusnydenus 3emiH, eciu
HHEpPreTUIecKasi CBeTUMOCTh €€ MOBEPXHOCTH paBHa 325 kJIk/(M**2*y).
Ortsert: 0,26. PucyHok: HeT.

5. OHEHOYHbBIE MATEPHUAJIbBI JJIA TPOBEAEHUSA TEKYLIEI'O
KOHTPO.IS1, MIPOMEXKXYTOYHOMW ATTECTALIUU

5.1. Peanu3anusi KOMIeTeHUMH
1. Komnerenmusi OIIK-2. CnocoGeH npuMEHSTH COOTBETCTBYIOUIUN  (U3HUKO-
MaTeMaTHYECKUW armapar, METOAbl aHalu3a W MOJCIUPOBAHUS, TEOPETHYECCKOTO H
AKCIIEPUMEHTATIHHOTO UCCIICIOBAHUS TPH pEIICHUH MPo(ecCHOHATBHBIX 3a/1a4.

HanmenoBanue nHaukaropa(mokasaTelis OLIEHUBaHUS) Hcnonb3yemple cpecTBa OLICHUBAHUS

OIIK-2.4. JlemoHcTpupyeT MOHMMaHHE (U3MUECKUX | DK3aMeH, 3aluTa J1abopaTOpHBIX padoT,
SBJICHU W yMeeT TPHUMEHSTh (QU3NYECKUE 3aKOHBI | pEIICHHE  3a7ad Ha  NPAKTHYCCKHUX
MEXaHHWKH, MOJIEKYSIpHON (PHU3UKU, TEPMOJWHAMUKH, | 3QHITHSIX, 3aIuTa pacueTHo-
JJIEKTPUYECTBA W MarHeTU3Ma JUIs PENICHHs THUITOBBIX | rpadmueckoro 3aaHus, TECTUPOBAHUE.

3ajau.

OIIK-2.5. JlemoHcTpupyeT TOHUMaHWE (QHU3MUECKUX | DK3aMeH, 3amuTa JabopaTopHBIX pabdoT,
SABJICHUM W yMEeT MPUMEHATh (U3MUECKHE 3aKOHBI | pelIeHHWe  3aady Ha  HPaKTUYECKHUX
OIITHUKHU, KBAHTOBOM MEXAaHWKH W aTOMHOM (1)I/IBI/IKI/I 3aHATUAX, 3anura pPacCuCTHO-
rpauuecKoro 3aJlaHusl, TECCTUPOBAHUE.

5.2. TunoBble KOHTPOJIbHBbIE 32IaHUA VIS IPOMEKYTOYHOM ATTeCTANNH
5.2.1. IlepeyeHb KOHTPOJBHBIX BONIPOCOB (THMOBBIX 33IaHNI) ISl 3a4eTa U
JIK3aMeHa

CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHH)

/i

CEMECTP 1

MexaHuka

1 | Mexanuueckoe papixkeHue. Cucrema oTcueTa, CUCTeMbl KoopauHat. Ilepememenue,
TpaekTopus, myTb. CKOPOCTh. Y CKOpPEHHUE.
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[IpsamoniuHeiiHOE W KPUBOJIMHEHHOE NBWXeHUE. KuHeMaThka BpamaTeabHOrO JIBHKCHUS.
KI/IHCMaTI/I‘-IeCKI/Ie ypaBHeHI/IH JOBUXKCHUA.

3 | Knaccuueckas nunamuka gactull. [IoHATHE COCTOSHUS YacCTHULBI B KJIACCHUECKON MEXaHUKE.
OcHoBHasl 3a/1a4a TMHAMUKH.

4 | Ilepssiii 3akoH HptoToHa. IloHATHE MHEpLIMATBHON CUCTEMBI OTCYETA.

5 | Macca u umnyibc Tena. Bropoit 3akoH HeloToHa. YpaBHEHHE TBHKCHUSI.

6 | Tperwnii 3akoH Hetorona. IloHsTHE 0 MeXaHMYECKOW cucteme. VIMIyabC CHIIBI U UMITYIIBC
Tena.

7 | Coynapenue AByX TeJl. 3aKOH COXPAHEHHS UMITYJIbCA TeJIa U CUCTEMbI TEJl.

8 [Tpunin oTHocuTenpHOCTH ["anuest.

9 | Cusbl Tpenus. Cuiia TSOKECTH U BeC.

10 | Kunernueckas sueprus u padora. Pabora. 3akoH coXpaHEHHs SHEPTUU.

11 | KoncepBaTuBHble cuiibl. [loTeHIIManbHas SHEPTUs BO BHELIHEM I10JI€ CUJI. DHEpPrus ynpyrou
nedopManuu.

12 | MoMeHT cuJibl, UMITyJIbCa. 3aKOH COXPaHEHUs1 MOMEHTA UMITYJIbCA.

13 | JIBwkeHue IeHTpa Macc TBEPAOro Tela. BpaiieHnue Temna BOKPYT HEMOABIKHOM OCH.

14 | Kunernueckasi 3Heprus BpallaroLerocs TBEporo Tea.

15 | KuHernueckas 3Heprus Tena npu MiI0CKOM JBUKEHHH.

MouJiekysipHasi GpU3NKa U TEPMOANHAMHKA

16 | Xapakrep TemjaoBOro ABMKEHUS MoJeKyid. Uucino yaapoB Mosekyn o creHy. OmnpeneseHue
IleppeHom nocTossHHON ABorajapo.

17 | Pacnpenenenue Maxkcsesia. Pacnpenenenue bonbiimana. bapomerpuueckas popmyna.

18 | Macca u pa3mepsl Mmosiekyis. COCcTOsIHHE TEPMOJMHAMUYECKOH cucteMbl. Temmeparypa.

19 | YpaBHeHue coCTOsIHMSI HE€aTbHOIO Ta3a.

20 | BHyTpeHHss SHEpPTrHs TEPMOJMHAMUYCCKOW cHCcTeMbl. Pabora, coBepriaeMmasl TEJIOM IPHU
U3MEHEHUU 00beMa.

21 | IlepBoe HayaJI0 TEPMOAMHAMUKU. BHYTpEHHsIs1 SHEpIHsl U TEMJIOEMKOCTb UI€JIBHOTO ra3a.

22 | YpaBHeHue aquabaThl HACATBHOTO rasa.

23 | Ilonutponuueckue mnpoueccbl. Ban-nep-BaanbcoBCKui ras.

24 | DHTpONMs. BBIunciIeHne SHTPONHH.

25 | Bropoe Havano TepmonuHamuk. [{ukn Kapho.

26 | OTMuuTenbHBIE YEepThl KPHCTALIMYECKOTO CcocTosiHMA. Kitaccudukanus KpHCTaIIIOB.
PuU3NYECKUE TUIIBI KPUCTAJUINYECKUX PEIIETOK.

27 | JedexTsl B kpucTaiax. TemoeMKOCTh KPUCTAIUIOB.

28 | Ctpoenne xuakoctedl. [loBepxHOCTHOe HaTspkeHue. JlaBleHWe T1OJ  W3OTHYTOM
MIOBEPXHOCTBIO JKUIKOCTH.

29 | SIBneHus Ha rpaHMIIe )KUIKOCTH M TBEporo Tena. KanuispHele sBIeHHUS.

30 | JIunuu u TpyOku Toka. HepaspreiBHOCTH cTpyH. YpaBHeHue bepnysiu. McreueHue »xuaKocTu
u3 oTBepcTusl. TeueHune )KUIKOCTH B KpYTriion Tpyoe.

31 | Cunbl BHyTpeHHero TpeHus. JlamuHapHOe W TypOyleHTHoe TedeHus. [IBuxeHue Ten B
KUAKOCTSX U rasax.

32 | UcnapeHue u KoHAeHcalus. PaBHOBecHe >XKMAKOCTH M HachllleHHOro napa. Kpurtuueckoe
cocrosHMe. llepechllieHHBI Map W neperperas >KUIAKOCTb. TpoiHas Touka. [[marpamma
COCTOSIHUSI.

33 | Cpemnsis anmuHa CBOOOAHOTO TmpoOera. Bs3KOCTh Ta30B. YIbTpapa3peXeHHbBIC Ta3bl.
Dddyzus.

34 | SIBnenus nepenoca. Iuddysus B razax. TemnonpoBogHOCTb I'a30B.

DJIeKTPUYECTBO U MATHETU3M

35 | Onektpuueckuil 3apana. 3akoH Kymona. Dnextpuueckoe mnoje. HampsykeHHOCTb OIS
ITorennmann.

36 | OHeprus  B3aMMOJEHCTBHSI  cUCTeMbl 3apsgoB. CBs3b MEXIY HANPsSIKEHHOCTHIO
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QJICKTPHUYCCKOI'O ITOJIA U MOTCHIMAJIOM.

37 | Jlumons. [Tose cucteMbl 3apsiioB Ha OOBIIMX PACCTOSTHUSX.

38 | CoiicTBa BeKTOPHBIX MoJei. LIMpKynsius 1 poTop 37IeKTPOCTATHUECKOTO MOJISI.

39 | Teopema ["'aycca. Beraucienue noseii ¢ momoinpsto Teopems ['aycca.

40 | IlonsipHple W HemonsipHble MoJyiekynbl. [lomsipuszanmst awdnekrpukoB. Ilone BHYTpH
JndIIeKTpuKa. CerHeTOIEKPUKH.

41 | OObeMHBIE M TOBEPXHOCTHBIE CBSI3aHHBIE 3apsjbl. BEKTOp 3JIEKTPUYECKOrO CMEIIEHUS.
VYci10BUs Ha TpaHUIIE IBYX JUDJIEKTPUKOB

42 | Cuibl, NEMCTBYIONIUE HA 3aps]] B AUDICKTPHKE.

43 | PaBHOBecue 3apsAa0B Ha MPOBOAHMKE. [IPOBOAHMKM BO BHEIIHEM 3JIEKTPHYECKOM TIIOJIE.
DJIEKTPOEMKOCTb.

44 | DHeprus 3apsyKEHHOr0 MPOBOJHUKA. DHEPTUs 3apsKEHHOI0 KOHJIEHCATOpa.

45 | DIeKTpUYECKUMA TOK. Y paBHEHUE HEITPEPHIBHOCTH. DJIEKTPOABMKYIIAs CUJIa.

46 | 3akon Oma. ConpoTHBIIEHHE TPOBOIHUKOB. 3akoH OMa 171l HEOAHOPOIHOTO y4acTKa LEnH.

47 | PaserBienusie nenw. [IpaBuna Kupxroda.

48 | MomHocTth Toka. 3akoH J[xoymsi-JIenna.

49 | B3aumoneiictBue TokoB. MaruutHoe noiie. 3akoH bruo-Caapa-Jlamnaca.

50 | Ilone gBuxkymerocs 3apsiaa. Cuna Jlopenna. 3akoH Ammepa.

51 | KoHTyp ¢ TOKOM B MArHUTHOM IIOJIE.

52 | Pabora, coBepiiaemas npu NepeMeIeHN TOKa B MarHUTHOM 1oJie. J[uBepreHuus u porop
MarHUTHOT'O MOJIS.

53 | Ilose cosleHOMIA ¥ TOPOMIA.

54 | HamarunuuBanue MarHeTuka. HampsokeHHOCTh MarHuTHoro mnosis. Beruncienuwe mnons B
MarHeTHKax.

95 | YcioBus Ha rpaHMIle JBYX MarHeTUKOB.

56 | MarauToMexaHU4YeCKHe SBJICHHUS.

57 | Bungel maraetukoB. Jluamarnerusm. [lapamarnerusm. deppomarHeTusm.

58 | SIBieHue 3IEKTPOMArHUTHOW MHAYKIIMH. DICKTPOIBIKYINAS CHIIA HHIYKIINH.

59 | SIBnenue camonHayKuMu. TOK Npu 3aMbIKaHUM U pa3MbIKaHUM Lleny. B3anumHast nHAyKIus.

60 | DHeprus marHuTHOTO Mouist. PaboTa nepemarHuunBaHus eppoMarHeTHKa.

61 | BuxpeBoe anexkTpuueckoe mnoiyie. Tok cMelieHus. Y paBHeHus Makceia.

62 | JIBmxeHue 3apsHKEHHOM 4acTUIlbl B OJHOPOAHOM MAarHUTHOM MOJI€.

63 | Ompenenenue 3apsina U Macchl ekTpoHa. OnpeseneHne ynenpHOTo 3apsiia HOHOB. Macc-
cnekTporpadbl. Y CKOpUTEIH 3apsKEHHBIX YacTHUIL.

64 | Ilpupona HOcuTenel Toka B MeTaulaX. JJeMEHTapHas KJIaCCHYeCKash TeOpHs METaJUIoB.
Opdexr Xomna.

65 | DmekTpuuecknii TOK B Ta3ax. HecamocrosTenbHas W CaMOCTOSITENbHAS TPOBOIMMOCTH.
HecaMocTosiTenbHbIN ra30BbIN pa3psi.

66 | Ilmasma. Trerommii pa3psiza. yrosoii paspsia. VICKpoBoil 1 KOPOHHBIN pa3psibl.

67 | MoHu3aMoHHbIe KaMephl U CYETUHUKH.

CEMECTP 2
Kosneb6anusi u BOJIHBI

68 | KonebGaTtenbHoe aBuxkeHHe. [ apMoHHYeckue KosnebaHus. BekTopHas quarpamma.

69 | MasTHuKYM (MaTeMaTHYECKUH, pr3HyecKuii, 000POTHBIN).

70 | CrnojxeHue B3aMMHO MEPIEHANKYISIPHBIX KOJTeOaHHH.

71 | 3aryxaromue konebanus. ABTokoneOanus. BoiHyxkaeHHole kosneOanus. [lapamerpuueckuit
pE30HAHC.

72 | CBOOOIHBIC 3aTyXaOIINE KOJICOaHUs.

73 | PactipocTpaHeHrne BOJH B YIPYrod cpeje. YpaBHEHHE IUIOCKOH M chepuvecKkol BOJIH.
Oddexr lomepa asisi 3ByKOBBIX BOJIH.

74 | Crosune Bonubl. Konebanust ctpyHbl. 3Byk. CKOpOCTh 3ByKa B ra3ax.
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75

BreinyX1eHHBIC AJIeKTpUIecKkue Konebanus. [lepeMeHHbI TOK.

76 | KBasucranmonapusle TOku. CBOOOIHBIE KOJeOaHWS B KOHType ©0€3 aKTHBHOTO
COIIPOTHUBIICHUSI.

77 | DnekTpoMarHUTHbIE BOJHBI. BoJHOBOE ypaBHeHHE 3JeKTpoMarHUTHOro mnoss. [lnockas
HIIEKTPOMArHUTHAs BOJIHA

78 | DHeprus NeKTPOMArHUTHBIX BOJIH. MIMIynbC 371€KTPOMarHUTHOTO MOJIS.

OnTtuka

79 | CeroBas BonHAa. OTpakeHHWE U TpeEJIOMJICHHE IUIOCKOM BOJHBI Ha TpaHUIE IBYX
JIDJICKTPUKOB.

80 | CeeroBoii moTok. DoTOMETpUUECKIE BETMYUHBI U €TMHUIIBI.

81 | 'eomerpuueckas ontuka. Tonkas nunH3a. [TpuHiun ['roiirenca.

82 | Nurepdepenuns ceera. KorepentHocTh. CriocoObl HabM01eHUs HHTEPHEPEHIINN CBETA.

83 | UnTepdepenius cBeTa npu OTpaskeHUU OT TOHKHUX TUIACTUHOK.

84 | Unrtepdepomerp.

85 | Judpaxmus ceera. [Ipunnun ['rolirenca-Openens. 3oub1 Openens. udpaknus Openens.

86 | dudpakmus Opaynrodepa. udpakimonnas pemerka.

87 | Ionspuzanus ceta. ECTECTBEHHBIN M MOJISIPU30BaHHBIN CBET.

88 | [lonsapu3zanus npu OTpaKEHUH U PEITOMIICHUH.

89 | Bpamenue nmiocKOCTH NOJSIPU3AITIH.

90 | B3aumopeiicTBHe 3J€KTPOMAarHUTHBIX BOJIH C BellecTBOM. Jlucnepcus cBera.

91 | I'pynmoBas ckopocTh. @a30Basi CKOPOCTb.

92 | Ilornomenue cBera. PaccesiHue cBera.

93 | Dddext BaBunosa-Uepenkona.

KBanroBas ¢pusunka

94 | TenioBo€ U3ITyueHUE

95 | 3akon Kupxroda. PaBHOBECHAsI IUIOTHOCTH YHEPTUU U3ITYUCHUSI.

96 | 3akon Credana-bonapiiMana. 3akon Buna.

97 | ®opmyna Penes-Jlxxunca. opmyna [Tnanka. oToHEL

98 | TopmosHoe pentreHoBckoe uznyudenue. dorordpdexr. Onwit bore.

99 | D¢ddext Komnrona.

100 | 3akoHOMEpPHOCTH B aTOMHBIX cIlekTpax. Mopens aroma TomrcoHa. OMBITEI IO PACCESTHHIO
asb(ha-yacTHiL.

101 | IMocrynater bopa. IlpaBuio KBaHTOBaHMS KpPYrOBBIX OpOWT. DieMeHTapHas OOpOBCKas
TEOpHs BOAOPOAHOTO aTOMA.

102 | I'mmotesa ne bpoiins. BoiHoBele cBOICTBA BelIecTBa.

103 | ITpunnun HeonpenenenHocTH. YpasHenue Ulpenunrepa. Icu-dyaxims.

104 | KanToBanue sHeprun. KBaHTOBaHNE MOMEHTA MMITYJIbCA.

105 | IIpoxoxkieHHe YacTUl] yepe3 NOTEHIMAIbHBIN Oapbep.

106 | Atom Bomopozaa. CeKTphI MET0YHBIX METAJLIOB.

107 | llupuHa cieKTpabHBIX THHANA. MYITBTHINIETHOCTD CIIEKTPOB M CIIMH DJIEKTPOHA

108 | PesynpTupyromuii MeXaHH4eCKUH MOMEHT MHOT'OJIEKTPOHHOTO aTroMa. MarHUTHBII MOMEHT
aToMa.

109 | Mpunnun ITaynu. Pacnpenenenue 31eKTPOHOB MO YHEPTETUUYECKUM YPOBHSM aToMa.

110 | lepuonnyeckas cuctema deMeHTOB MeHeneena.

111 | BeinyxaeHHoe uzinydenue. Jlazepsl.

112 | Kpucrannuueckas pemierka. Manekcsl Musuiepa.

113 | KBaHTOBast Teopusi CBOOOTHBIX IEKTPOHOB B MeTaJUIe. DIIEKTPOHHBIN ra3. DHEPreTHIeCKue
30HBI.

114 | DnexTponpoOBOTHOCTH METAJJIOB. CBepXIIpoOBOAUMOCTb. DJIEKTPONPOBOJIHOCTh
HOJIYITPOBOJIHUKOB.

115 | KoHtakTHblE W TepModJeKTpuueckue siBieHus. PabGora Bbixoga. TepmosnekTpoHHas
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JucuurummHa Pusnka
Hanpasnenue 13.03.01
[Ipoduias: DHepreTrka TEIIOTEXHOJIOTHMA

1. Mexanuka TBepporo Ttena. JIBu>keHue TBeproro rtena. IIpuMeHeHHE 3aKOHOB IMHAMUKHU
TBEPAOrO TEA.

2. Untepdepenuus cpera. Ilpunnun [roiireHca. VYcinoBus MakCHMyMOB M MHMHHUMYMOB
UHTEp(EPEHIINH.

3. DnekTpoH ABMKeTcs co ckopocThio 200 Mw/c. OmpenenuTh JIMHY BOJHBI Je bpoiins,
YYHUTBIBASI WM3MEHEHUs MACCHI JIEKTPOHA B 3aBUCUMOCTH OT CKOPOCTH.

YTBepxkaeHO Ha 3aceanny Kadepbl , IpoToKoJI Neo
3aBenyrouuii kadeapoit / A.B. KopHunos

SMUCCHS. DJIEKTPOHHbIE Jamnbl. KOHTaKTHasi pa3HOCTh MOTEHUUATIOB. TepMO3IeKTpHUUECKHe
SIBJICHHUSL.
116 | ITomynmpoBOIHUKOBBIE IMOJIBI M TPHOBI. BHYTpeHHUH HOTOAPEKT.
Anepunas puzuka
117 | CocraB 1 XapakTEepUCTUKN aTOMHOIO spa. Macca u 3Heprust cBsizu aapa. Moiean aToOMHOTro
aJpa.
118 | SAnepubie cunbl. PammoakTuBHOCTH. Snepuble peakmuu. [lenenue simep. TepmosiaepHbie
peaxIuu.
119 | Buasl B3aMMOJCWCTBHI M KIJIACCHI JJIEMEHTApPHBIX YacTUIl. MeTONbl perucTparuu
9JIEeMEHTapPHBIX YaCTHII.
120 | Uzotonmueckuit cnuH. Crpannble uvactumbl. Crnaboe B3ammopelcTBue. Hecoxpanenue
YETHOCTH B CJIa0bIX B3auMoaencTBuax. Heltpuno.
121 | KBanToBas »snekrpoanHamuka. CuibHOEe (IIBETHOE) B3aUMOCHCTBHE. DieKTpociadboe
B3auMoyeiicTBue. CrucTeMaTuKa IEeMEHTapHbIX yacTull. KBapku.
Tunopoi BapHaHT 3K3aMCHAITMOHHOTI'O omieTa
MHUHOBPHAYKHN POCCUH
(benepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIETO
00pa3zoBaHus
«BEJIT'OPOJICKHUI I'OCYJAPCTBEHHBIN TEXHOJOI MYECKHIA
YHUBEPCHUTET um. B.I'. LIYXOBA»
(BI'TY um. B.I'. IllyxoBa)
Kadenpa dusuku

3K3AMEHAIIMOHHBIN BUJIET Ne 1

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHUAJIOB
JJIAl 3AIUTHI KYPCOBOI'0 MPOEKTA/KypPCcoBOii padoThl

He npenycMoTpeHO yueOHBIM IIJIaHOM

5.3. TunoBble KOHTPOJIbHbIE 33JlaHUA (MaTepuaJibl) JJIA TeKyllero KOHTPOJIsi B
cemecrTpe

IIpakTnyeckne (ceMUHAPCKNE) 3aHATHS.

Ha mpakTudeckux 3aHSATHUSX pacCMaTpUBAeTCS MPUMEHEHUE 3aKOHOB (DM3UKU JIS
pELICHUS TUMOBBIX 3a/1a4 10 CICAYIOLIUM pa3aeiiaMm:
Mexannka (KunemaTwika W JMHAMUKa I[IOCTYNATEJIbHOIO U  BpallaTeIbHOTO
IBIKEeHUs. MexaHnuueckass paboTa, MOIIHOCTh. 3aKOHBI COXpPAaHEHUsS U WU3MEHEHUs B
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MexaHuke. MexaHuka TBepJIoro Teja. ).

MouJiekyasipHas ¢pusuka U TepMOAMHAMHUKA (3aKOHBI MJI€AJTBLHOTO rasa. SIBieHus
nepenoca. Terobie Matmsbl. [{ukn Kapao. Dutponus. YpaBHeHUE peanbHOro rasa.).

DJIEKTPUYECTBO U MarHeTu3M (DJEKTPUUECKOE MOJIE B BAKYYME U BEILIECTBE. 3aKOH
Kynona. Teopema I'aycca. IlocTostHHBIN 3nekTpuueckuii Tok. [IpaBmma Kupxroda.
OnexkTpuyecKre TOKM B MeETajllaX, BAKyyMe€ M razax. MarHurHoe IoJsie B BaKyymMe U
BemectBe. 3akoH bHo-Capapa-Jlarmaca. Cunbl Ammnepa u  JlopeHma. SIBieHue
ANEKTPOMArHUTHOM HMHAYKIUU. 3akoH Dapaness sl 3IEKTPOMArHUTHOW WHIYKIIHUH.
[TpaBwiio Jlenna. SIBiaeHne caMOMHAYKIMU. TOK cMelieHus. Y paBHeHUs MakcBea).

Kosnebanusi m Bosinbl (Mexanuuyeckue koyieOaHus, 3JI€KTPOMArHUTHBIE KOJIeOaHuUs.
VYrpyrue BoiaHbl. DJIEKTPOMArHUTHbIEC BOJIHBI).

OnTuka (I'eoMeTpuueckasi U BOJIHOBAS ONTUKA).

KBanToBasi pusuka (Ctpoenue aroma. KBaHToBast npupo/a n3inyyeHus. KBaHTOBbIE
ABJICHUS B OINTHUKE. DJEMEHTHl KBAaHTOBOW MEXaHHWKHU. fIBIEHUE PaJUOAKTUBHOCTH.
JledekT Macchl U PHEPTUS CBSI3U sapa. 3aKOH paIMOAKTUBHOTO pacnaja).

Kaxxnas mpaktryeckast padoTa BBIIOJIHSIETCS CTYAEHTaMU B XOJ€ YYEOHOro 3aHATUS
WIM BO BpEMs, OTBEAEHHOE HA CAMOCTOSITEIbHYIO BHEAyAUTOPHYIO pabOTy CTyJeHTa
MOCJIE U3YUYEHUSI COOTBETCTBYIOIIECH TEMBI.

TunoBsble 3a1aHus i pAa00THI HA NPAKTUYECKHUX 3aAHATHSAX.

1. VYpaBHeHHE NPAMOJIMHEHMHOTO ABMKEHUS UMEET BHUJ X = At+B-t*, rie A= 3 m/c,
B= - 0.25 m/c’. ITocTpouTs rpaduKH 3aBICHMOCTH KOOPUHATHI U IIYTH OT BPEMEHH IS
3aIaHHOTO JBUKEHUSI.

2. Teno mamaet ¢ BbicoThl 100 M 0e3 HaYaJIbHON CKOPOCTH. 3a Kakoe€ BpeMsl TEJO
MIPOXOJUT MEPBBIA METP, MOCIECAHUN METP cBOEro mytu? Kakoil myTh IPOXOIUT TETO 32
NIEPBYIO, MOCIIEIHIOK CEKYH/Y CBOETO JBUKECHUS?

3. Ckonbko BpemMeHU OyneT CKaThiBaTh 0€3 CKOJBKEHHS 00pyd ¢ HaKJIOHHOU
IUTOCKOCTH JIMHOM 1=2 M u BbicoToi h=10 cMm?

4. Tlynsa maccoit 10 r getut co ckopocTthio 800 M/c, Bpaiasich OKOJIO MPOI0JIHHOM
ocu ¢ gactoToil pasroil 3000 ¢, IlpuHHMMas mymT0 3a IUIHHAP AHAMETPOM SMM,
ONPENENHUTh MOJHYI0 KUHETUYECKYIO SHEPTHIO MYJIH.

5. Yepes HenmoJABHKHBIN 010K Maccoil paBHOU (0,2 KI MEPEKUHYT IIHYpP, K KOHIAM
KOTOpPOT0 MPUKPENWIH TPpy3bl Mmaccamu my = 0, 3 kxr u my = 0, 5 xkr. Onpenenurs CUIIbI
HaTsokeHus T; u T, miHypa mo 006e CTOpOHbI OJI0Ka BO BpEMs ABMUKEHUS IPY30B, €CIU
Macca 0JI0ka paBHOMEPHO pacripesiesieHa Mo o0oy.

6. C kakoll HauMMEHBIIECH BBICOTHI h JOJDKEH HauyaTh CKaThIBAThCs akpoOaT Ha
Benocurnene (He pabotas Horamu), 4YTOOBI IpoexaTh MO JOPOXKKe, umeromeid (Gopmy
"meptBoil mieTnu " panguycoM R = 4 M, U HE OTOPBAaThCA OT AOPOKKH BEPXHEU TOUKE
netiu? Tpenuem npeHeOpeys.

7. Bosnyx oowsemom 1,45 MS, Haxonsmuiics npu temneparype 20°C u naBieHUun
100 xIla, mpeBpaTmimm B xuakoe cocrosiHue. Kakoit o0beM 3aliMeT KUJIKUIA BO3IYX,
€CIIM ero TIOTHOCTH 861 Kr/m>?

8. Temmeparypa Bo3ayxa B KomHate oobemom 70 M° Gbuta 280 K. Tlocie Toro kak
NpPOTONWIM Te4b, Temmneparypa mnofusnack a0 296 K. Haittu paboTy Bo3myxa mnpu
pacIIMPEHNH, €CJIM AaBIeHUE MOCTOAHHO U paBHO 100 kI1a.

9. JlBa 3apsKEHHBIX IlIapWKa, TIOJIBEIICHHBIX HA HUTAX OJMHAKOBOW [IJIMHBI,
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ommyckaroTcs B kepocuH. KakoBa 10mkHa OBITh TUIOTHOCTh MaTepuala MapuKoB, YTOObI
yroid pacXoXKJIeHHUs HHUTEH B BO3JAyXe M B KEPOCHHE ObUI OAMH M TOT XKe?
JIM3IeKTpUIecKast IPOHMIAEMOCTh KEPOCHHA =2, IIIOTHOCTH KepocuHa p=0,8r/cm°.

10. PeakTuBHBINA caMOJIET, UMEIOLTNI pa3Max KpbulbeB 50 M, JETUT FOPU30HTAIHHO
co ckopocthio 800 km/4. OnpeaenuTs pa3HOCTh MOTEHIIUATIOB, BOSHUKAIOIIYI0O MEXKITY
KOHIIAMU KpPBUIbEB, €CIIM BEPTHUKAJIbHAsA Clararomas WHIYKIUM MAarHUTHOTO IOJIS
3eman paBHa 5*10° Ti. MoXHO JIM HCIIONB30BATh 3Ty PasHOCTH MOTEHIMATIOB IS
U3MEPEHHUsI CKOPOCTH MOJIETa caMoiiéra’?

11. B ombite FOHra oTBepcTHsl OCBEHIAIUCH MOHOXPOMATUYECKUM CBETOM JJIMHOMN
BOJIHBI A=600 HM, paccTOsSTHUE MEXIY OTBEPCTUSIMU | MM U PACCTOSIHUE OT OTBEPCTHIM
110 9KpaHa 3 M. HaliTu onoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

12. YcranoBka nans moiydeHus: kojer] HproToHa ocBemaeTcsi MOHOXPOMAaTHYECKUM
ceeToM. Habnronenue Beercst B OTpaXKEHHOM cBeTe. Panychl IByX COCETHHX TEMHBIX
KOJIeI] paBHbI cOOTBETCTBEHHO 4,0 u 4,38 mMm. Paguyc KpuBH3HBI JIMH3bI paBeH 6,4 M.
Haittn nopsiikoBble HOMEpPaA KOJIEI U JUIMHY BOJIHBI NIQJJaI0IIEr0 CBETA.

13. JIyu cBeTa majaeT Ha IUIOCKOMAPAUICTbHYIO CTEKISHHYIO TUIACTUHKY O] YTJIOM
i=60°. KakoBa Tommmna miacTiHKE d, eCli IpH BBIXOJE M3 Hed jIyd cMecThics Ha 20
mM? [lokaszaTens npenomiieHus crekna n=1,5.

14. UccnenoBanue cnekrpa wuziaydeHuss CojHIAa IOKa3bIBa€T, YTO MaKCHUMyM
CIEKTPAJIBHON INIOTHOCTU JHEPIETUYECKONM CBETUMOCTU COOTBETCTBYET IUIMHE BOJIHBI
A=500 u™m Ilpunumas ConHue 3a 4epHOE Telo, ONPENECIUTh MacCy m 3JIEKTpoMar-
HUTHBIX BOJIH (BceX JJIMH), n3ny4yaembix ConHuem 3a 1 c.

15. Onpenenuts Temnepatypy 7, mpu KOTOPOU IHEPreTUdecKasi CBETUMOCTb YEPHOTO
tena paBHa 10 kBt/m

16. BeruyncnuTh 4YacTOTHI BpaleHHs] AJIEKTPOHA B aTOME BOJOpPOAA Ha BTOPOHM U
TpeThel opouTax. CpaBHUTH 3TH YaCTOTHI C YACTOTON raMma HM3Ty4YEHUs MpU MEepexo/ie
AJIEKTPOHA C TPEThEN HA BTOPYIO OPOUTY.

17. DnexkTpoH aBMXeETCs co ckopocThio 200 Mwm/c. Onpenenuts IIUHY BOJHBI 1€
bpoiins, y4yuThIBas U3BMEHEHHsT MAcChl JJEKTPOHA B 3aBHUCHUMOCTH OT CKOPOCTH.

18. OnpenenuTh KpacHylo TpaHuily Ag (oroaddexkra s 1e3us, €Ciau Mpu
OOJIy4deHUH €ro TOBEPXHOCTH (DHOJETOBBIM CBETOM JUIMHOW BONHBI A=400 HM
MaKCHUMAaJIbHasi CKOPOCTh Vpax (hOTORIEKTpOHOB paBHa 0,65 Mwm/c.

19. YronbprocTepa mpu majeHUM CBETa M3 BO3AyXa HA KPUCTAJUT KaMEHHOW COJHU
paBeH 57 rpan. OnpenenuTb CKOPOCTh CBETA B 3TOM KPHUCTAJLIE.

20. Kakoii uzoron obpasyercs u3 232 90Th mocie yeThipex a-pacnagoB U ABYX b-
pacnagoB?

JlabopaTopHble 3aHATUA

B maGoparopHOM mMpakTHKyMe II0 AWCIMIUIMHE TPEJCTaBICH IEPCUYCHb
7a00paTopHBIX paboT, 0003HAYCHBI IIEJIb M 3aJa4M, HEOOXOIUMBIE TEOPETUUYSCKHE U
METOMYECKHE YKa3aHUs K paboTe, epeyeHbh KOHTPOJIHHBIX BOTIPOCOB.

3ammTa Ja00paTOpPHBIX pabOT BO3MOXKHA IIOCIE MPOBEPKH IPABHIBHOCTH
BBITIOJTHEHUS 3afaHus, oOQGOpPMIICHHS OT4YeTa. 3alura IpoBOAMTCI B  (opme
coOeceoBaHusl TPEMOJaBaTeisi CO CTYJACHTOM 10 TeMe JabopaTopHOl paboTHI.
[IpuMepHBIN MepedYeHh KOHTPOJIBHBIX BOIPOCOB IS 3aIIMTHI JJAOOPATOPHBIX pPadoT
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MIPEJICTaBJICH B TaOJIUIIE.

Ne Tema rabopaTopHOi KontponbHbI€ BOIPOCH

paboThl

1. JlaboparopHas pabota 1. Jlaiite onpeneneHue OCHOBHBIM BuJIaM norpemHocred. IIpuBenure
0-1:06paboTka TIPUMEPHI.
pe3yabTaToB 2. Jaiite onpeneneHue cpeJHEro 3HaueHus BBIOOPKH, NUCIIEPCUH, TUCTIEPCUU
¢du3nyeckoro CPEIHEro 3HaUeHUs U CPEAHEKBAAPATUUHOTO OTKJIOHEHHUS.

JKCIEpUMEHTa 3. Yro Taxkoe mpsiMble, KOCBEHHBIE M COBMECTHble u3MepeHus? Ilpuseaute
TIPUMEPHI.
4. OOBsACHHUTE Ha IPUMEpE ABa METOAa 00paOOTKH KOCBEHHBIX H3MEPECHUH.
5. Kak 3ammcpIBaloT OKOHYATENBHBIN Pe3yIbTaT NPSMBIX H3MEPECHUH ?

2. JlabopaTopras pabora 1. Copmynupyiite omnpeneneHue CIEAYIOMHUX BEIWYHH: MICEBIOBEKTOP yriia
1-2 H3ydeHue 3aKOHOB | IMOBOPOTA, IICEBAOBEKTOP YITIOBOH CKOPOCTH M YIIIOBOTO YCKOPEHHS, MOMEHT CHIIbI
BpAIIaTEIHHOTO OTHOCHTENILHO TOYKH, MOMEHT HMITYJIbCa MaTE€PUAIbHOI TOYKH U TBEPAOTO TEMa.
JBIDKEHUS 2. Copmynupyiite ompenencHie MOMEHTa HHEPIIUN MaTepHAIbHONW TOYKH U

TBEpAOTO Tena. BeiBeanTte (hopMyiry MOMEHTa HHEPIIMU CTEPXKHS, KOJIBIA, TUCKA U
mapa.

3. Hoxaxure Teopemy lllrelinepa.

4. 3anuimuTe 3aKOH M3MEHEHHMsS MOMEHTa MMITyJIbCa MAaTE€PHUalIbHOM TOUKH U
TBEPJOrO Teja.

5. 3anumuTe OCHOBHON 3aKOH JUHAMUKHU BPAIIaTEIbHOTO IBH)KECHUSL.

3. JlaboparopHas pabota 1. Ha npumepe nByX dYacTHIl BBIBECTH 3aKOH WM3MEHEHHsS HUMILyJIbCa 3TOM

1-5: Coynapenue mapos cucteMbl. CdopmMynnpoBaTe YCIOBHS, TPH KOTOPBIX COXPAHICTCS HMITYJIbC
CHCTEMBI WJIH €r0 MPoeKuus. YTo Takoe BHEIIHUE U BHYTPEHHHE CUIIBL.
2. Jate moHsATHE MexaHWdeckod pabotel. IlpumBect dopmyny s
HaXOXJICHHS PabOThI IIEPEMEHHON CHIIBI 10 KPUBOJIMHEHHOMY YYaCTKy TPAaCKTOPHH.
Kakne cuitsl Ha3bIBaIOTCSI KOHCEPBATHBHBIMH U HEKOHCEPBAaTUBHBIMH. [laTh OHATHE
MIOTCHIMATIBHON SHEPTHH.
3. JlaTh NOHSATHE KUHETUYECKOW SHEPrMM MaTEepUaJbHOM TOYKU U TBEPIOIO
Tena. BeiBecTn TeopeMy 00 U3MEHEHHH KUHETUUECKOI SHEPTHH.
4. Ha npumepe onHONW MaTepHallbHOM TOYKU BBIBECTH 3aKOH M3MECHEHMS €€
IIOJIHOM MEXaHUYECKON IHEPIUHU.
5. Uro Takoe ynap ynpyrui 1 Heynpyrum?

4, JlaboparopHas pabota 1. YpaBHEHHE UACANBHOTO U PEalIbHOTO Ta3a.

2-2: Onpenenenue | 2. VYpaBHeHUA IIPOIIECCOB: HU30TEPMHUYECKOTO, HM30XOPUYECKOTO,
OTHOIICHUS n300apHyYEeCcKOro, a1nadaTHIecKoro.
TETIOEMKOCTEH ra3oB 3. 3anumure | 3aKOH TEPMOAWHAMUKH IS BBINIEYKa3aHHBIX MTPOIIECCOB.
4. Kak naxonutes pabora B TepMOANHAMUKE?
5. Uro Ha3bIBAETCS YMCIOM CTeneHeil cBoOomsl Monekynbl? Kak cBsi3aHbl
MOJICKYJISIPHBIE TEINIOEMKOCTH Ta30B C YHCIOM CTeNeHel cBo0oIpI?
5. JlabopaTopras padora 1. Kakwue cymiecTByroT sSBI€HHUS IepeHoca?
2-4: Onpenenenue | 2. OOBSICHUTh MEXaHU3M BO3HHUKHOBEHHS] CHJI BHYTPEHHETO TpEHUs (CUI
KO3 PHUIUEHTa BS3KOCTH | BSI3KOCTH).
meroaom CTokca. 3. [TpuBectu BeIBOA ypaBHEeHUs1 Hpl0TOHA 17151 Ta30B.
4. JlaTb TOHATHE JAMHHApPHOTO M TypOyleHTHOro TedeHud. Duzndeckuit
cMmblch yncia PeiiHonbaca.
5. ITpusect hopmyny Ctokca. YKa3aTh IpaHHIbI €€ MPUMEHUMOCTH.

6. JlaGoparopnas pabota 1. B kakux eamHMIIaX H3MepseTCs 3NEeKTpoéMKocTh? JlaiiTe ompeneieHue
3-5: Omnpenenenne | 3TUX €AWHUI ¥ BEIBEAUTE COOTHOLICHHE MEX/Ty HIMHU.
€MKOCTH KOHJEHCAaTOpoB | 2. OT KakMX BEIWYMH 3aBUCUT EMKOCTh IUIOCKOTO, HMJIMHAPUYECKOTO M
c MIOMOIIBIO | IIApOBOTO KOHAEHCATOPOB?
0aITCTHYECKOTO 3. Yro noHMMAIOT 101 EMKOCTBIO IIPOBOJTHHUKA, KOHJIEHCATOpa?
raapBaHOMETpa 4. OObsicHUTE  YCTPOMCTBO M NPUHOMN JEHCTBHS  OaJUIMCTUYECKOTO

rajJbBaHOMETpA.
5. Kakoii ¢u3uueckuii cMbICT OaUTMCTUYECKOW MOCTOSHHOW? EquHuIb eé
HM3MEpEHUsl.

7. JlaGoparopnas pabota 1. MarnutHoe mose. HanpsokeHHOCTh ¥ WHAYKIMS MarHUTHOTO TIOJIS, CBSI3b
3-10(H) Omnpenenenne | mexxay HuMU. 3akoH bro-CaBapa-Jlamnaca.

YAETHHOTO 3apsga | 2. [MpuHIMI Cynepno3unuy Ui WHAYKIWH W HANPSHKEHHOCTH MAarHUTHOTO

ANEKTPOHA METOAOM | TIOJIS.

MarHeTpoHa. 3. JlelicTBe MarHWTHOTO TOJS Ha JBIXKYIIMECS ODIICKTPHUYECKHE 3apsiibl.
Cuna Jlopenua.

20




Ne Tema naGoparopHoii KonTtpoabHble BOpockl
paboThl
4, JleficTBME MarHUTHOIO MMOJIS HA dJIeKTpUueckue Toku. Cuna Amiepa
5. YCTpOoHCTBO M MpUHUUN ACHCTBUS MarHeTpoHa. [IBuKeHHE DJIEKTpPOHA B
MarHeTpoHe.
8. JlaboparopHas pabota 1. Yto HazpIBaeTCsl HHTEpQepeHiyen caera?
4-2: Onpenenenne 2. JlaTh MOHATHE O MOHOXPOMATHYECKHX U KOT€PEHTHBIX BOJIHAX.
panuyca KpUBU3HBI 3. OxapakTepr30BaTh HHTEPPEPEHIIUOHHYIO KAPTUHY B TOHKHUX IJICHKaX.
IUTOCKOBBIYKJION TUH3BL | 4. OOBACHUTD ONITHYECKYIO CXeMy "KoJlell" B OTPaKeHHOM CBETE.
C TIOMOIIBIO KOJIET] 5. ITouemy B meHTpe Koijen HpIOTOHa B OTpa)KEHHOM CBETE BCETAAd TEMHOE
Hsprotona IISITHO?

9. JlabopaTopras pabora 1. Kakoit CBET Ha3BIBACTCS €CTECTBEHHBIM, MOJISIPU30BAaHHEIM,

4-5: TIpoBepka 3aKoHa TUTOCKOTIOJIIPU30BAHHBIM ?

Maimroca 2. Yro Takoe onTHYECKAs OCh, IIIaBHOE ceyeHne?
3. OxapaKTepu30BaTh CIIOCOOHI IMOTyYSHHS TUIOCKOIIONIIPU30BAHHOTO CBETA.
4. CoopmynupyiiTe 3akoH Manoca ¥ HEBO3MOXKHOCTh €r0 MPUMEHEHHUS IS
€CTECTBEHHOTO CBETA.
5. Kak W3MEHHTCS MHTEHCHBHOCTH CBETA, €CIIM MPOIYCTHTH €CTECTBEHHBIH
CBET uepe3 JiBa MoJsIpU3aTopa, IIOCKOCTH KOTOPBIX 00pa3yloT yroan o ?

10. | JlabopartopHas pabora 1. JlaTe ompeneneHns OCHOBHBIM XapaKTEPHCTHUKAM TEIUIOBOTO U3ITYICHUS.
4-8: OnbITHAs MPOBEPKa 2. Kak cBs3aHbl Mexay coOOH  WHTerpanpHas W CIEKTpaibHas
3aKOHOB BHEIITHETO JIy4eHUCITyCKaTeIbHbIe CIIOCOOHOCTH Teja?
doroaddekra. 3. UYro Takoe abcomroTHO uépHOe Teno? Kakue Tema MOXKHO paccMaTpUBATh

Kak abCcoyoTHO YépHbIE?

4, CdhopMymupoBaTh OCHOBHBIC 3aKOHBI TEIJIOBOTO U3IYUYCHUS.

5. B uém cocrout, ®W Kak Obula OmNpeAeNcHa «YJIbTpaduOJICTOBAs
karactpodar?

TecrupoBanme. I[Ipy M3ydyeHUM IJUCUUIUIMHBI MPEIYCMOTPEHO BBINOJHEHUE 2-X
TECTOBBIX paboT. TecTupoBaHHE MPOBOJIUTCS IMOCIE OCBOEHHUS CTYJIEHTAaMHU y4eOHBIX
pa3aenoB TUCUUILUIMHBL: B KOHIIE 1 cemecTpa mpoOBOAMTCSA TECTUPOBAHUE, BKIIOYAIOIIEE
paszenbl MeXaHHKa, MOJIEKYJIsIpHas (U3MKa U TEPMOJMHAMUKA, JIEKTPOMAarHeTusM, B
KOHIIE 2 CeMecTpa MPOBOJUTCS TECTHMPOBAHHE, BKJIIOYAIOIIEE pa3zieibl KoJeOaHUs U
BOJIHBI, BOJIHOBAsl OINTHKA, KBAHTOBas ONTHKA, (pU3MKa aroMa U siApa. TecTupoBaHuUE
BBINIOJIHAETCSI CTYJEHTaMH B ayAWTOPUHU, MOJA HAOMIOJEHHEM IPernojaBaTels.
[IponOmKUTENBHOCTD TECTUPOBAHUS 45 MUHYT.

TumnoBble 3a1aHns 11 TeCTOBOM padoThl Nel.
Tect 1. Mexanuka. MonekymnsipHast (prU3MKa U TEPMOJUHAMUKA. DIEKTPOMArHETHU3M.
NucTpyknusi K TecTy: BbIOEpHUTE 1M(DPY, COOTBETCTBYIONIYIO IPABUILHOMY
BapUaHTy OTBETA U 3aMHIIUTE €€ B OJIAHK OTBETOB.

OcHOBHaAl YaCTh
1. Touka M pABWXKETCSd MO CHHPAIM C IOCTOSHHOM IO BEJIMYMHE CKOPOCTBIO B
HalpaBJICHWH, YKa3aHHOM CTpenKkoi. [Ipu 3ToM BeIMYMHA MOJTHOTO YCKOPEHHUS. ..
1) He u3mMeHsieTcss 2) yBeJIMUMBaeTcss 3) yMeHbIIAETCSA
4) HeI0CTATOYHO JAHHBIX /UIS1 0TBETa 5) paBHA HYJIIO

2. MarepuanbHas Touka M JIBIKETCS TIO OKPY>KHOCTH CO CKOPOCThIO V. Ha puc.1 mokasan
rpaduK 3aBHCHMOCTH CKOPOCTH VU, OT BpeMeHH. Ha puc. 2 ykakuTe HampaBiieHHE
[TOJIHOTO YCKOPEHMsI B TOYKe M B MOMEHT BpeMeHH (3.

1)1 2)2 3)3 4)4 5) Her BepHOIo OTBETA
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3. MarepuanbHast Touka M IBHXKETCS IO OKPYKHOCTH CO CKOpOCTho V. Ha puc.1 nokazan

. R
rpaq)m( 3aBUCUMOCTHU CKOPOCTHU L OT BPEMCHU. HpI/I OTOM BEKTOP MOJHOT'O YCKOPCHUA Ha Vi / \\\\\\
puc. 2 UMEeT HalnpaBJICHHE. .. at 2

1)1 2)2 3)3 4)4 5)Her BepHOro OTBeTa

Puc. 1

4. JlBa Tema OpOIUECHBI MOJ OJHAM H TEM K€ YIJIOM K TOPH30HTY C HayalbHbIMU
CKOPOCTSAMH Vg, 2Vp. ECIM CONpOTHBICHHEM BO3IyXa IMpeHeOpedb, TO COOTHOLICHHE
naneHOCTEH Toneta S2/S1 pasHo...

1)1 2)2 3)3 4)4 5)5

5. Kamenp Opocrim oJ| yIiioM K TOPU30HTY CO CKOPOCTEIO Vg. ETo TpaekTopus B
OJTHOPOJTHOM I10JI€ TSKECTH n300paxkeHa Ha pucyHke. CONpOTHBIIEHUs BO3/lyXa HET.
Moayns TaHFeHIMAIBLHOTO YCKOpEeHUs Ha yuacTtke A-B...

1) ymensaercs: 2) yBeJuyuBaercs 3) He U3MEHsIETCS

4) paBeH HYJ1I0 5) HeT BEPHOI'0 OTBETA

6.Ha xakoil BeICcOTE Haj ypOBHEM MOps [aBlIeHHE BO3Ayxa yMeHblnaeTca B 2,718 paza? Temmeparypy cuurtaTth
noctosiHHOW M paBHoit 300 K. Monspnas macca Bo3nyxa p= 29 r/mMoib, yHUBepcabHas razosas nmocrosHHas R=8,31
Jox/mombeK.

1)100m 2)8300m 3)800m 4)-100m 5) 18000 m

7.Iloxkazarens [Tyaccona mms azota (N,), paBeH...
1)0.6 2)166 3)1.33 40.71 514

8.Ha pucyHke mpencraBieH LMKJI TEIUIOBOM MallMHbl B KoopauHatax T, S, rme T -
TepMOAWHAMHYECKAsl ~TemIeparypa, S SHTpONHUS. YKaXKHTE HArpeBaTteld C
COOTBETCTBYIOIIUMHE TEMIIEPATYpaMHu:

1) T3, T4, T5 2)T1, T2, TS5 3) T4, T5 4) T3, T5 5) T2, T4, T5

9.Ha pucynke mpezcraBieHbl rpadukd (YHKIUN pacnpeaeicHUs MOJICKYJ HICATbHOTO
rasa mo ckopoctsaMm (pacmpeaeneHuss MakcBeiia) i pa3iuuHbix razoB H,, He, N, npu
JMaHHOU Temmeparype. KakoMy ra3y kakoit rpaduk COOTBETCTBYET?
1)H,-3,He-1,N,-2 2)H,-3,He-2,N,-1

3)H2-2;He—1; N, - 3

4 H,-3,He-1,N,—-2 5)H,-1,He-2,N,-3

10.Kakast mosist KomgecTBa TEIIOTHI, TIOJABEACHHOTO K WACAITEHOMY JIByXaTOMHOMY Ta3y, PacXoIyeTcs Ha yBEeIHUICHHUC
€ro BHYTPCHHEH SHEPI'HH, €CJIM ra3 HarpeBaeTcst u300apHo?
1)3/7 2)6/7 3)4/7 4)5/7 5)2/7

11.Ilnockast >MEKTpOMarHUTHAs BOJIHA C YacCTOTOM V=10 MI'u pacmpocTpaHsieTcsi B cllabo TPOBOAAIIEH cpene ¢

YAEIbHOU MPOBOJUMOCTHIO 0 =102 Cw/m u JIBIEKTPUYECKONW MPOHUIIAEMOCTHIO & = 9. Ornowenue aMIUTATY
IUIOTHOCTEH TOKOB NMPOBOJAUMOCTH M CMEIICHHS PABHO..
12 2)1 3)54)35)05

12.lana cuctemMa TOYEUHBIX 3apsAlOB B BaKyyMe M 3aMKHYTBIE TOBEPXHOCTH Si, S, Ss.
[ToTok BekTOpa HANPSHKEHHOCTH IEKTPOCTATUUECKOTO TI0JISl PaBeH HYJIIO Yepes...
1)S32)S23)S2uS34)S1uS25)S1

13.Ha pucyHke H300pa)KeHbl CEUYEHHs JBYX MapajUIeNIbHBIX NPSIMOYTOJBHBIX JUIMHHBIX
MIPOBO/IHUKOB C ITPOTHBOIIOJI0KHO HANPaBICHHBIMU TOKamu, pudeM [;=21,. Unaykuus B
Pe3yIbTHPYIOLIET0 MATHUTHOTO TOJI PaBHA HYJIO B HEKOTOPOU TOYKE HHTEPBAIA...

1) ¢ 2) mer Takoii Toukn 3)d 4)a 5)b ®

14.Cnez[y}0ma;[ CcucreMa ypaBHeHI/Iﬁ crpaBeJinBa I IEPEMEHHOTO BJICKTPOMATrHUTHOTO MOJIA. ..

_ = (OB =5 ([ 0D
[J']Ed =—j—ds [_ﬂHdl :j =
L S at L S
1) B OTcyTCTBl/ll/l TOKOB HPOBOZIPIMOCTI/I 2) l'lpl/l HAJIUYUMI TOKOB l'lpOBO}IPIMOCTﬂ

3) B OTCYTCTBUH 3APHAKCHHBIX TEJI 4) B OTCYTCTBHUHU 3aPAXKECHHBIX T€JI H TOKOB MIPOBOAMMOCTH
5) IMPH HAJTWYHUN 3APAKCHHBIX TeJ M TOKOB MIPOBOIUMOCTH

dS [[|BdS = [ pdv [f|BdS =0
S \Y S

15.B »snekTpuyeckoM MoOJ€ IUIOCKOTO KOHJEHcaTopa NepeMmelmaercs 3apsa +q B
HarnpaBsJIeHUH, YKa3aHHOM cTpeikoi. Torna padora cui rmosst Ha yuactke AB...

1) paBHa HYJII0 2) HEIOCTATOYHO HH(pOPMALUH ;
3) HeT BepHOIo0 0TBeTa 4) OTPULATEIBHA 5) MOJI0KUTeEIbHA
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drtajion orBera: 1) 2; 2) 4; 3)4; 4)4; 5)1; 6)2; 7)5; 8)3; 9)2; 10)4; 11)1; 12)1; 13)3;
14)1; 15)5;

Tumnosble 3a1aHus I TECTOBOMH padoThI Ne2,
Tect 2. KoneGanus v BOJIHBI, BOJTHOBAs ONITUKA, KBAHTOBAs ONTHKA, (PU3MKA aTOMa U
aapa.
NucTpykuusi Kk TecTy BbIOepuUTe I1MDPY, COOTBETCTBYIOIIYIO MPABUILHOMY
BapUaHTY OTBETA M 3aIIUIINTE €€ B OJJAHK OTBETOB.

OcHoBHAaA 4acTh
1.Touka M OmHOBpPEMEHHO KoOJEOJIETCS MO TapMOHMYECKOMY 3aKOHY BJOJb Ocei o S
KOOp)II/IHaT OX Hu OY C pa3J'H/I‘IHI)IMI/I aMHJ'II/ITyZ[aMI/I, HO OAWHAKOBBIMU YACTOTAMMU. HpI/I S

pasuoctu daz 7 12 TpaekTopusi TOUKd M umeeT BHL:
1) Het BepHoro orBera; 2)2;3) 1;4)4;5) 3 s ¥ ¢

2r, 7«
x=0.9cos(—t+=)
2.MarepuanpHas TOYKa COBEpIIACT FapMOHHICCKIE KOJIICOAHHUS 110 3aKOHY 3 47,
MaxkcumanbHOE 3HaYeHNE YCKOPEHUS TOUKH. ..

1) 0,9 m/c?2) 047" wye? 3) 097° yye? 4) 067 2 ) 0197° 2

3.MasTHUK COBEPLIAET BLIH KICHHBIC KoJIeOaHus CO CIa0BIM KOD HUIIUCHTOM 3aT XaHI/IHﬂ <@ KOTOPBIC ITOAYHUHAKOTCA
Y Y

d’x dx
s 5d—‘ +400x = 0,1cos100¢
i

muddepeHnInaTbHOMY YpaBHESHHIO dr’

Ammuryna konebaHui OyaeT MakCUMalbHa, €CIIH YaCTOTY BBIHY>KAAIOIIEH CHIIBI ...

1) yBeqinuMTh B 5 pa3 2) yMEHBIIUTH B 2 pa3a 3) yMeHbIIUTH B 4 pa3a

4) yMeHBIIUTH B 5 pa3  5) yBean4yuTsh B 4 pa3a

4.YpaBHeHHE IUIOCKOW CHHYCOUAAIBHOI BOJIHBL, pacipocTpaHsmomieiica Bnoib ocu OX, numeer Buj

¢=0,01sin(10°t - 2X). Toraga ckopoCTh pacpoCTpaHEeHHUS BOJIHBI (B M/C) paBHa...
1) 500 2)200 3) 1000 4)100 5)2

S5.IlocrosiHHass IUQPaAKIMOHHON pelleTkH paBHa 2 MKM. HauOonpmmii NOpSOOK CHEKTpa Ui KEITOW JIMHUH
HaTpus =389 HM papen ..

Dk=3 2)x=5 3) k=7 4)x=4 5)audpaxkuuu He Oyaer

6.I1pu naTepdepeHnnu IByX KOTepeHTHBIX BOJH C JUIMHOM BOJHBI 2 MKM HHTEP(EPEHIIMOHHBI MUHIMYM HaOJoaaeTcs
IIPH Pa3HOCTHU X014, PABHOM. ..

1) 2mkm 2)4d MM 3) ImMmem  4) O0Omxm 5) 10 Mkm

7.Ha myTH ecTecCTBEHHOTO CBETa MHTEHCHBHOCTH [y IOMEIIeHsb! 1Be 10 !

IUTAaCTUHKY TypManuHa. [Tocne npoXokaeHus MIaCTUHKU 1 CBET NOTHOCTBIO

nonsipuzoBaH. Ecnu yron ¢ Mmexny Ha mpasienusmMu OO u O'O' paBeH
60°,T0 MHTEHCHBHOCTS [, CBeTa, mpomeanero yepe3 o0e IIACTHHKH, CBsI3aHA
¢ Iy cootHOLIEHUEM. ..

1) |2=|0/4 2) |2=3|0/8 3) |2=|0/3 4) |2=|0/8 5) |2=|0/2

8.Ipu mepexoje cBeTa U3 BakyyMma (BO3lyxa) B KaKyro-IMOO ONTHYECKH NPO3payHylo cpeny (BOIy, CTEKJIO) OCTAeTCs
HEU3MEHHOH ...

1) niuHa BoiHBI  2) CKOPOCTH pacnpocTpanenusi 3) HanpapJjienue pacnpocrpanenusi  4) dHeprusi 5) yacrora
9. Ilpu HarpeBaHUU aOCOIIOTHO YEPHOTO TEJIA JTMHA BOJHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM CIIEKTPaTbHON
IJIOTHOCTH SHEPreTHUECKON CBETUMOCTH, U3MeHMIAch OT 750HM 10 S00HM. DHepreTuueckasi CBETUMOCTb TeJla PU
ITOM...

1) yBesmumiach B S pa3  2) He M3MeHWJIach 3) yMeHbIIWJIACH B 5 pa3

4) yBeanuniaace B 6 paz  5) yseanumiaach B 1.5 paza

10. AGCONFOTHO YepHOE TEJIO U Cepoe TEJIO HMEIOT OJJUHAKOBYIO TeMIepaTypy. [Ipr 3ToM HHTCHCHBHOCTD U3JTyYCHUS. .
1) HeT BepHOTo OTBeTa 2) ONpe/ieisieTcs MJIOIA/IbI0 OBEPXHOCTH TeJja

3) 6oab1Ie Yy a6COTIOTHO YepPHOTo Tesia 4) 6oJblile Y ceporo Teaa 5S) oiMHAKOBas y 000UX TeJl

11.YcranoBure cooTBeTcTBHE YpaBHeHUM Llpeannarepa nx GU3NIecKOMY CMBICITY:

1)HecTanmoHapHOe; 2)CTaIIOHApHOE JJIsI MUKPOYACTHUIIHI B IIOTEHIINAIEHONW OJJTHOMEPHOH sIM€E;

3)crarmoHapHoe JJIs 2JIEKTPOHA B aTOMe BOJI0pO1a; 4)CTaIliOHAPHOE /ISl TApMOHUYECKOTO OCIHIUISITOPA;
1)1-I2-B3-A4-B 2)1-B2-53-A4-]1 3)1-T2-63-A4-B 4)1-A2-53-T'4-B 5)1-62-B3-T' 4-A

S
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12. IHTEHCHBHOCTH MOHOXPOMAaTHYECKOTO CBETa, Ma/IAI0IIEeT0 Ha KaTox (POTORIEMEHTa yBEIHYMIach B JiBa pa3a. B
pe3ynbTarte 3Toro...

1) MmakcuMaIbHAS KHHETHYeCKas JHeprust (poTo3/IeKTPOHOB yBeJIMYWJIACH B 1Ba pa3a

2) 3ajep:KUBaOIIAsl PA3HOCTDh MOTEHIHAJIOB YMEHBIINJIACH B /1Ba pa3a

3) remneparypa ¢oTo31eMeHTa YBeIHNYWIACH B IBa pa3a

4) >Heprus (OTOHOB yBeITHYMJIACH B IBa pa3a

5) ¢oTOTOK HaChILIEHUs YBEJIHYUJICS B /IBa pa3a

13.Ha pucyHKe n300pa’keHBI CTAallMOHApHBIE OPOWTHI aTOMa BOJOPOZA COTJIACHO MOJEIH s
Bopa, a Taxke ycIOBHO M300pa)KeHBI IIEPEXO/BI AJIEKTPOHA C OAHOW CTAIIMOHAPHOW OPOHTHI ///}'\TI@\\
Ha JPYIyI0, COIPOBOXIAIOIIMECS H3JIy4YeHHEM KBaHTa SHepruu. B ynprpaduoneroBoit / {’ [ It e \ »«\%
obmnacTu crekTpa 3TH Hepexozbl aatT cepuro JlaiimaHa, B BuauMoi - ceputo banbmepa, B \ «"\ \ \i/‘ / ,'/,;
nHppakpacHoir - cepuro Ilamena. HauOonpmed wacrore kBanta B cepum Jlaiimana \\&;/7//
COOTBETCTBYET IEPEXOL... \\\{//
1)n=5-n=1 2)n=4-n=2 3)n=3-n=2 4)n=2-n=1 5)n=5-n=3

14.YcTaHOBUTH COOTBETCTBHE KBAHTOBBIX YHCEJ, ONPEICIIAIOMNX BOTHOBYIO  (DYHKIIHIO 3JIEKTPOHA B aTOME BOJOPOA,
ux ¢pusmgeckomy cmeicry: 1.n 2.1 3.m

A. OrmpenenseT opueHTaInH IEKTPOHHOTO obiaka B mpoctpancTee  b. Onpenemnser popMmy 37eKTpoHHOTO 0bmaka B.
OmnpepernsieT pa3Mepsl IEKTPOHHOTO 00IaKa

I'. CoOcTBeHHBIN MEXaHUYECKUIT MOMEHT

1)1-B,2-5,3-A2)1-5,2-A,3-B 3) 1-I,2-5,3-A 4)1-B,2-A,3-' 5)1-A,2-5,3-B

15. CornacHo3akoHypaIuoaKkTHBHOTOpaciagan3MeHeHneuncianepacnasmuxcsasaep N (No- HadagpHOE YHCIO) €O
BpPEMEHEM t WIUTIOCTPUPYETCS rpapuKOM.

N N . N
\0’\ ) K ) ’_/ ) V
t t t t
1 2 3 4

1)3 2)4 3) Her BepHoro orBera 4)1 5)2
Jrajnon otrBeta: 1)3; 2)2; 3)4; 4)1; 5)1; 6)3; 7)4; 8)5; 9)1; 10)3; 11)1; 12)5; 13)1;
14)1; 15)5.
5.4. Onucanue KpuTepUeB OLEHNBAHUS KOMIIETEHIUI U IIKAJbI OIlEHUBAHUSA
Kpurepusamu onileHMBaHus JOCTUKEHUN MOKA3aTEIICH SIBJISIFOTCS:

ITokazaTens oLleHUBAHUS KpI/ITepI/Iﬁ OLICHUBAHUA

3HaHUs 3HaHHE TEPMHUHOB, ONPEIEICHUH, MOHATHH

3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEN MTPOLIECCOB U SIBJICHUN
O06BeM 0CBOEHHOI0 MaTepHaja

IlonHOTa OTBETOB HA BOIPOCHI

YeTKOCTh U310KEHUS M NHTEpIpETAIHs] 3HAHUH

YMmenus YMeH#He mojap30BaThCsi NpuOOpaMu U 000pYI0BAHHEM

YMeHue npoBoIuTh GU3NYECKUIN IKCIIEPUMEHT

YMenne o6padaTeIiBaTh pe3ynbTaThl (PU3NYECKOTO IKCTIEPUMEHTA
YMeHue BBIMOIHATh (PU3NUECKUN IKCTIEPUMEHT B IMOJTHOM 00BEME C
YETKOW MOCJIEI0BATENLHOCTBIO IEMCTBHUI

YMeHne NpUMEeHsITh 3aKOHBI (U3UKHU ISl pEIISHUST TPAKTUUECKUX
3a/1a4

Hagbiku BraneTs HaBBIKAMH CaMOCTOSATEIHLHON paOOTHI ¢ yUeOHOM M HAYIHOM
JIUTEPATYPOM

Brnanenue HaBbIkaMu IpUOOPETEHHBIX 3HAHUM MTPH PEIICHUN
MPaKTUYECKUX 3a/1a4

Brnazners HaBbikamMu 00paO0TKH MHPOPMAITIT

BraneHune HaBbIKaMU SKCIUTyaTalli MPHOOPOB U 000PYAOBAHUS
Branenue HaBbIKaMy IpUMEHEHUs (PU3NYECKUX 3aKOHOMEPHOCTEH B
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‘ HpaKTquCKOﬁ JACATCIIBHOCTHU

OneHka cpopMUPOBAHHOCTH KOMIETEHIIMI MO MOKa3aTeNl0 3JHAHMUSL.

Kpurepuit YpoBeHb OCBOEHHS U OLICHKA
2 3 4 5
3nanue TepMuHOB, | He 3”aer | MmMeer Xopomro mpezacraBisieT | Pazoupaercs B
oIpeieNeHuil, TE€PMHUHB, IpejcTaBICHUE O | IpUPOAY  OCHOBHBIX | COBPEMEHHBIX
HOHATHI ONpEeJIeJIeHUs] U | MPHUPOJE OCHOBHBIX | (DM3MUECKUX SIBICHHH, | MMPEACTaBICHUIX 0
MOHATHUS (usnyeckux TIPUYNHBI uXx | mpupope OCHOBHBIX
SIBJICHUH, O IPUYMHAX | BOSHUKHOBEHUS U | ¢usnueckux sBICHHH, O
MX BO3HUKHOBEHHUS W | B3aMMOCBSI3H. MIPUYHNHAX ux
B3aUMOCBSI3H. BO3HUKHOBEHHS u
B3aUMOCBSI3H.
3HaHMe OCHOBHBIX | He 3HaeT | Mmeer 3Haer OCHOBHBIC | 3HAET BCE  OCHOBHBIC
3aKOHOMEPHOCTEH | OCHOBHEIC npeacTaBieHne 00 | ¢pu3MUecKWe  3aKOHBI, | QpU3MUecKue 3aKOHEI,
MPOLIECCOB U | 3aKOHBI, SBJICHHS | OCHOBHBIX JeXalmue B OCHOBE | JIEXKallue B OCHOBE
SIBJICHUH ¢m3mkn W UX | QU3NYECKUX 3aKOHAX, | COBPEMCHHONH TEXHUKH | COBPEMEHHOW TEXHUKH H
B3aUMOCBSI3b JEeXKAMUX B OCHOBE | M TEXHOJIOTHH. TEXHOJIOTHH.
COBPEMEHHOU IIpencrapnser CBA3b
TEXHHUKH u ¢buzuku c JPYTUMHU
TEXHOJIOTHH. HayKaMHU U poib
¢busnueckux
3aKOHOMEPHOCTEH.
O6beMm ocBoeHHoro | Marepuan ocBoeH | IIpencrasnser cBsi3b | IlpencraBmser cBs3b | 3HaeT  BCE  OCHOBHBIE
Mmarepuana HE TIOJTHOCTBIO ¢m3uKn ¢ ApyruMH | QU3MKH ¢ JAPYTUMH | GU3WYECKHE BEIWYHMHBI H
HayKaMH. 3HaeT | HaykaMH M poib | ¢U3HUECKHE  KOHCTAHTBHI,
OCHOBHBIC ¢busHIecKuX YBEpPEHHO JaeT nx
¢dusnueckue 3aKOHOMEPHOCTEH olpeiesieHHe,  IOSACHSET
BEJIMUYMHBI M  HE- | XOPOILO 3HAeT | CMBICT U Ha3bIBaeT
KOTOpbIe (PU3UUECKHE | OCHOBHbIE (DU3UUESCKHE | SIUHUIBI U3MEPEHUSI.
KOHCTaHTHI, 3HAET | BEJMYHHBI u
OIpezieieHNe, CMBICH | Gu3nYecKue
u €IIMHMIBI | KOHCTAHTBI, 3HAET MX
M3MEPEHUS OTIPEAEIICHNE, CMBICI U
(usmIecKux €IMHUIIBI H3MEPCHUS.
BEJIMYHH.
ITonnota otBeroB | OTBETHI Ha | 3HaKoM ¢ | 3naer ¢usmgeckue | [lotHO ©  pa3BepHYTO
Ha BOTIPOCHI BOIIPOCEHI He | (pU3MYECKMMHU mpuOOpsl W METOIBI | OTBEYAET Ha BCE OCHOBHBIE
TIOJTHBIE npudopamu U | U3MEepeHHus n JIOTIOTHUTEIIbHBIE
METOJIaMU M3MEpEHHsl | (M3MYECKUX BEJIIMUUH. | BOMPOCHI
uznueckux
BEJINYUH, nMeer
npeAcTaBieHne 00
OCHOBax TEOpHUU
MOTrpeLIHOCTEN
M3MEpEHUIT
YerkocTh YerkocThb Uznoxenune 3HaeT OCHOBHI Teopud | B moiHOM 00OBEeMe 3Haer
W3JIOKEHUS U | M3T0XKEHHA Mmarepuana HE | morpemHocTei ¢usnueckrne npuOOpPH U
MHTEPIPETALHS Mmarepuana YeTHOE. n3MepeHnit METOJIBI N3MEpeHus
3HaHMH OTCYTCTBYET ¢dusHyecKux BEJINYHH,
3HAaeT OCHOBBI  TEOPHH
MOTPEIIHOCTEN
U3MEPEHUH.
OrneHka c(hOpMUPOBAHHOCTH KOMIIETEHIIMI MO MOKA3aTeNII0 Y MEHUS
Kpurepuii YpoBeHb 0CBOEHHS U OLIEHKA

2

| 4

| 5
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VYMenune He ymeer | @opmynupyer suub | DopmynupyeT Dopmynupyer BCE
MOJIb30BaThCS CaMOCTOSITEIHHO HEKOTOpPBIC OCHOBHBIC | OCHOBHBIC (DM3MYCCKUE | OCHOBHBIC (busnueckue
npudopaMu 1 | MOJIb30BaThCA (hU3MYeCKHe 3aKOHBL. | 3aKOHBIL. 3aKkoHbl. CaMOCTOSATEIbHO
000pyI0BaHUEM npubopaMu u Mosxet MPOBOAWT W IUIAHUPYET
000pyI0BaHUEM MPOAHATM3UPOBATH (U3NYCCKHIA IKCTICPUMEHT.
pe3yNbTaThI
SKCIIEPHMEHTA.
YMmenue He ymeer | C TpyIoM MPUMEHSET | YCHEUIHO MNpPUMEHSCT | YBEpEHHO MPUMEHSICT
MPOBOTUTH MIPOBOIUTH H3BECTHBIE 3HaHUS O (U3WYECKHX | 3HAHHA O  (UIUYCCKHX
(busnueckuit ¢dusndeckuit (hu3MYecKre MONENH | CBOHMCTBaX OOBEKTOB M | CBOMCTBAX OOBEKTOB U
IKCIICPUMECHT IKCICPUMCHT JUISt OIHCAHUS | SIBICHHMH B | SBJICHUH B MPaKTUYECKOM
SIBIICHUH. MPaKTUIECKOU JIEATEIBHOCTH.
OrpaHU4eHHO JIeITEeIIbHOCTH.
MPUMEHSET 3HAHUS O
(hr3HIeCcKIX
CBOMCTBaX OOBEKTOB
51 SIBJICHHUIA B
MPaKTUYECKON
JIEATEITHHOCTH.
YmeHnue C TpynoMm | Moxer VBepeHHo wucnonssyer | CaMOCTOATENBHO — MOXET
00pabaThIBaTh CIIpaBIIIETCS C | caMOCTOSATENBHO JUTS ONTUCAHUS SIBICHUN | MPOAHAIH3UPOBATH
pe3yNbTaThI 00paboTKOit MIPOBOMTH H3BECTHBIE pe3yNIbTaThl IKCIIEPUMEHTA
(husnveckoro pe3yNbTaToB HEKOTOPBIC (busnvecKre MOICIH. U CeNIaTh BEIBOJBI.
IKCIICPUMEHTA (bu3nIecKoro (dbusngeckue MoXeT UCMOJIb30BaTh | YBEPECHHO TPOBOIUT
9KCIEpUMCHTA 9KCHEPUMCHTHIL. 3aKOHBI (DM3WKH OIS | CTAaTHCTHYECKYIO
Heysepenno pelIeHus TEXHUYECKUX | 00pabOTKy  pe3ylbTaToB
aHAIN3UpPYeT u TEXHOJIOTMYECKUX | HKCIIEPHIMEHTA.
pe3yIbTaThI npobieM
9KCIEPUMCHTA. ymeeT TIPOBOJINTH
C  HONONHHUTENHHOW | (PU3UIECKHUU
MOMOIIBIO MTPOBOJMT | IKCIICPUMEHT.
CTaTUCTHYCCKYIO
00paboTky
pe3yabpTaToB
IKCIIEPHUMEHTA
YMenue CryneHt Cryaentr Boinonuua | CTyaeHT BeInonHWI | CTyIneHT BBITIOJTHUIT
BBINOJIHATh BBINIOJHWI paboTy | paboTy B MOJHOM | padOTy B IIOJHOM | paboOTy B IOJHOM oObeMe
(uznaeckuit He B IIOJHOM | oOBeMe c | oObeme c|c CO0III0IEHHEM
SKCIIEPUMEHT B | 00BbeMe, He CyMel | COOIoIeHUEM coOIIoIEHHEM HE0OX0UMOI
MOJTHOM 00BbEeMe C | BBIOpaTh JUIS | HeoOXoauMoit HE0OX0uMOI IIOCJIEI0BATEILHOCTH
YeTKOU OIIBITA IIOCJIEIOBATEILHOCTH | IIOCIIEI0BATEILHOCTH MPOBECHUS  OIBITOB H
[TOCJIEIOBATEILHO | HEOOXOIMMOE MIPOBE/ICHUS OIBITOB | TIPOBENCHHS OIBITOB M | H3MEPCHUH,
CTBIO IeHCTBUI obopynoBaHue, u WU3MEPEHUH, | U3MEepeHUH, CaMOCTOSTEIbHO u
OIIBITHI, BBIOpa M | CAMOCTOSTENBHO U | pallMOHAJIBHO BBIOpAN W
HU3MEPEHUs, MOATOTOBHIT JUIS | PallMOHAJIBHO BHIOpa | MOATOTOBHJI ISl OIBITA
BBIYHCIICHHUS, OTIBITa BCE | ¥  TOATOTOBMJI  JUIS | BCE HE00X0IuMOoe
HaOJII0ICHUS HE0OXouMOoe OIIbITA Bce | 000pyIOBaHKE, BCE OMBITHI
TIPOU3BOTUITHCH obopynoBanue, Heo0xouMoe MpoBeNl B YCIOBUSAX U
HEMPABWIBHO, B | OJHAKO OMBIT | 000PYIOBAHUE, OJHAKO | PEKHMAX,
oTYyeTe OBUTH | TIPOBOIHIICS B | OIBITHI  TPOBEN B | OOCCIIEYMBAIOLINX
JOITYTIICHEI HepaIoHAIBHBIX YCIOBHAX W PEXHMaX, | MOJYYCHUE PE3yIbTATOB H
MHO’KECTBEHHbBIE YCIIOBHSAX, yTo | He 00€ecCleYnBaroNIuX | BEIBOAOB C HaHOOJbBIIEH
OIIHOKH, HE | TIPUBEIO K | TIOTy4YeHUE TOYHOCTBIO, B
BBITTOJTHWIT aHATH3 | TOJYYCHUIO pe3yIbTaTOB MPEJCTaBICHHOM  OTYETE
MTOTPEIIHOCTEH, pe3yabTaToOB C | BBIBOJIOB C | MPaBMJILHO W AaKKypaTHO
HE coburoman | GompIeit IOCTATOYHOMN BBIIIOJIHWJI ~ BCE  3allHCH,
TpeboBaHuUs MOTPEIIHOCTHIO, B | TOYHOCTBIO, B | TabnuIbI, PHUCYHKH,
6e3omacHOCTH oTyere OBUTH | TIpeACTaBICHHOM YepTexKH, rpagukmy,
TpyZAa, MOOMyCKas | AOMYIICHbl B OOIIEH | OT4eTe MPaBWIBHO ¥ | BBIYMCICHUS W CHENIa
OIIMOKH IIPH | CIIOKHOCTH HE 00Jjiee | aKKypaTHO BBIIOJHHI | BBIBOJIBI, MPaBHIBHO
OTBETE Ha | 1ByX ommOOK (B | Bce 3amucH, TaOJNHIBI, | BHITOJIHIII aHaIu3
JIOIOJHUTEILHEIE | 3aIMCIX eIMHUL, | PUCYHKH, YEpPTEIKH, | MOTPENTHOCTEH, COOIrOIa
BOTIPOCEI. HU3MEPEHUSX, B | rpadMKu, BBIYHCICHUS | TpeOOBaHHs 0E30MaCHOCTH
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BBIYHCIICHUSAX, W clenal  BBIBOIBI, | Tpyla.
rpadukax, TabNuIax, | IPaBUIBHO BBINOIHMII
cXemax, aHalu3e | aHalMu3 MOTpeIIHOoCTel,
HOTpPEeIIHOCTEN u | cobmopan TpeboBaHUS
T.1I.), He | Oe3omacHocTH — TpyJa,
NPUHIUIHAIEHOTO JIOITycKam
JUIl JTaHHOW paOoThl | HE3HAYUTEIbHBIE
Xapakxrepa, HE | OmMOKH TP OTBETE Ha
MOBJIHSBIINX Ha | JOTIOJHUTEIbHbIC
pe3ysbTat BOIIPOCHI.
BBITIOJTHEHHH,
coOroman
TpeOOBaHUs
0e30MacHOCTH TPYAA,
JIOITycKam
HEe3HAYHTENIbHbIE
OIMOKM TIPU OTBETE
Ha JIOTIOJIHUTEIbHBIE
BOIIPOCHI.
YMenue He ymeer | C 3aTpyIHEHUsIMU | YMeeT NIPOBOANUTE | YCHEIIHO HCIOJB3YET IJIs
MPUMEHSTH MIPUMEHSTh YMEET HCHOJIB30BaTh | CTATUCTHYECKYIO OTIMCaHUs SIBTICHUH
3aKOHbI  (DM3UKH | 3aKOHBI Ui | 3aKOHBI (U3MKH A | 00paboTKy W3BECTHBIE  (pU3HUIECKHE
UL pELICHUs | pelIeHUs pemeHus pe3yabTaToB MOJICIH.
MPaKTHIECKUX ¢busIIecKnX TEXHUIECKHUX 1 | 9KCTIEPUMEHTA.. CamocTOsTeIEHO
3a1a4 3a1a4 TEXHOJIOTHYECKUX MPUMEHSET 3aKOHBI
mpobnem. GU3MKM Ui peLIeHUs
TEXHHUYECKHUX u
TEXHOJIOTHUECKUX
poOIieM.
Ornenka chopMUPOBAHHOCTH KOMIIETCHIINI 10 nokaszaTesto HaBbIku.
Kpurepuii YpoBeHb OCBOEHHUS U OLIEHKA
2 3 4 5
Bnagers HaBbikamu | He ucnons3zyer | He JIocTatouHo | JlocTaTo4HO Brnageer HaBbiKamu
CaMOCTOSATEILHOM y4eOHYIO M HAy4YHYIO | BIaJeeT HaBbIKAMHU | BIIAJICET HABBIKAMH | CAMOCTOSATEIHHOM
paboThl ¢ yuyeOHOH U | IUTepaTypy U | CaMOCTOSITETIbHON CaMOCTOATEIHHON paboThl ¢ y4eOHOH 1
Hay9IHOH ITOJITOTOBKH K | paboThI ¢ yueOHOU U | pabOTHI ¢ y4eOHOH U | HaydHOU
JIUTEpaTypou 3aHATUAM Hay4yHOU Hay4yHOU JIUTEPATypOu
JIUTEPaTypou JUTEPaTypou
Bnanenune nHaBbpikamu | JlonymieHsl B ocHoBHOM | ITomHoe Hannuuu | IlonHoe
NPUOOPETEHHBIX NPUHLUITHAIHBIE MIOJTHOE BBINTOJTHEHHWE | BBIIOJHEHHS BCETO | BHITIOJHEHHE BCErO
3HAHUHI npu | OMIKOKU paboTsl npu | o0béMa paboThl U | 00BEMa paboTsl,
pelieHun (nepenyTaHsl HAIMYUM ~ OIMOOK, | HaJu4ue OTCYTCTBHUE
MPaKTHYECKNX 3a1a4 | (hOopMyJIH, KOTOpBIE HE | HECYIIECTBEHHBIX CYIIECTBEHHBIX
HapyuieHa OKa3bIBaIOT o1MOOK npu | ommnboK pu
TIOCJIEI0BATENILHOCTD | CYIIECTBEHHOTO BBIYHCIICHUSIX U | BBIYHMCIICHHUAX u
BBIYHCIICHUH, BIIMSTHUSA Ha | MOCTPOEHHUHN MOCTPOCHHAX
OTCYTCTBYET OKOHYATEeNNbHBIN rpaguKoB, rpaduKoB u
IepeBos pe3yJIbTar. PHUCYHKOB, HE | PUCYHKOB,
¢busnyecknx BIIMSIOIIUX Ha | rpaMoTHOE u
BEIUYMH B CHUCTEMY o0muit  pe3yibTaT | aKKypaTHOE
CH urt.n). peleHus. BBIMIOJIHEHHE  BCEX
3aJlaHu,  HaJIUIUS
BBIBOJIA.
Brnagenne HaBbIKaMu | DKCIUTyaTHpPYyeT IMpuoGpen HaBbiku | Brageer HaBbikamu | Brmageer HaBbIkamMu
AKCIUTyaTaIiH IpUOOPHI U | SKCIUIyaTaluu SKCIUTyaTaIluH IKCIUTyaTaluu
npudopoB u | ¢uznveckoe HEKOTOPBIX pudopoB u | mpubopos u
o0opynoBaHus o0opyoBaHue ¢ | mpubopos u | obopyznoBaHus. o0opynoBaHUsL.
MIOCTOPOHHEH o0opynoBaHusl.
MOMOILBIO
Bnaners HaBbikamu | C  nomonuutensHOi | C nonomuurensHol | ChopMupoBaHbI CcopmupoBaHsl
00paboTku MOMOILBIO HNOMOIIBIO HaBBIKM 00pabOTKM | YCTOWYMBBIC HABBIKH
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nHdopmanuu oOpabaTbiBaeT 1 He | oOpabarhiBaeT M | 1 UWHTEpHperanuu | oopaboTKH u
HUHTEPIIPETHPYET HUHTEPIPETHPYET pe3yibTaToB MHTEPIPETALNH
Ppe3yJbTaThI pe3yJIbTaThI n3MepeHnit pe3yabTaToB
HU3MepeHui M3MepeHuit H3MepeHuit
Brnanenue naBbikamu | Brnageer HaBblkamu | Biageer HaBbikamu | Xopomo — Bhajeer | Brmaneer HaBblkamu
MPUMEHEHHUS OITMCAaHUsI OCHOBHBIX | OIMCAHMS OCHOBHBIX | HaBBIKAMHU OIMCaHUsI OCHOBHBIX
¢usmueckux bu3nyecKux (usnyecKkux OITUCAaHUsI OCHOBHBIX | (pu3MuecKux
3aKOHOMEPHOCTEN B | ABICHUH, HO | SIBICHUH, HO | (pm3myeckux SIBIIEHUI u
MPaKTHIECKON JOIYCKAaeT OLIMOKH, | JOMyCKAeT OIINOKH, | SABICHHH U | HaBBIKAMHU DEIICHHS
JESATEIBHOCTH ciabo BIIAJICET | BIAACCT HAaBBIKAMU | HABBIKAMM DEIICHHS | THIOBBIX

HaBBIKAMHU PEIICHHS
THUIIOBBIX
¢u3nIecKux 3a/1ad.

pCLICHUSI  TUIOBBIX
(hU3MIeCKIX 3a/1a4.

THIIOBBIX
¢u3ndecKux 3amad

¢u3mgeckux 3amaqd u
3a7a4 TOBBIIIEHHON
CJIOKHOCTH.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOJINYECKOE
OBECIIEYEHMUE

6.1. MarepuajibHO-TeXHUYECKOE 00ecredeHue

Ne HanmeHoBaHMe criennaabHBIX OCHAaIICHHOCTh CIICIHATBHBIX TOMEIICHUH 1
MIOMEIICHU I M TOMEIICHUH ATIst MOMEIICHUIT I CAMOCTOSATEIBHON PaboThI
CaMOCTOSITENIbHON paboThI
1. M415 1. [locka aynuTopHas — | mrT.
2. Jlocka unrepakruBHas Hitachi — 1 mr.
3. Kpemenne HacTeHHOE [T IPOeKTOpa — 1 mT.
4. Tlpoekrop Hitachi — 1 mr.
2 M406 - nadopaTopuu 1. [Mocka aynutopHas — | mrT.
MeXaHMKH 2. Mastauk O6epbexa(®M -14)— 1 mir.
3. Mammuna Ateyna (®PM-11)— 1 mr.
4. Coynapenwe mapos (PM-17) — 1 mr.
5. MastHuk yauBepcanbusii (OM-13) — 1 mt.
6. Mastauk Makcsesna (OM-12) — 1 mir.
7.  Monynp FOura u monyss casura (OM-19) -1 wir.
2. M409 - ma6oparopusi | 1.  Jlocka aynuTtopHas — | mrT.
JjeKkTpuyecTBa u marieruzma | 2.  ['eneparop I'3-112 — 3 mr.
3. T'enmeparop 3ByKOBO¥ — 1 mT.
4. HcroyHuK nmHUTaHMA — 3 IOT.
5. U3ydenwme 3aryxarommux KoiieOaHWH B KOJeOATEIBHOM KOHTYpe
(®I13-10) — 1 .
6. l3ydeHue BBIHYXACHHBIX KOJIeOaHMH B KOJEOATEIbHOM KOHTYype
(®I13-11) —1 .
7.  U3yuenwue sinenus B3auMonHaykimu (OI19-05) — 1.
8.  M3ydeHue 2JIEKTPUYECKHUX MPOIECCOB B MPOCTHIX JMHEHHBIX LETISX
TpH JISHCTBIM TapMOHUYECKOM dnekTpoaBrxkyiiei cuisl (PI13-09)
— 1 mr.
9.  OmnpezeneHue OTHOLICHHS 3apsa SJIEKTPOHA K €ro Macce METOI0M
marHerpona (PI13-03)-1ur.
10. H3ydeHne MAarHHTHOIO TOJII COJICHOMJA C IOMOIIBIO JATYHKA
Xoimra (PI13-04) — 1 mrt.
11. Marasun emkocteid (ME) — 1 .
12. Marasun conporusienuii (MC) — 2 .
13. Ocummrorpad C1-93 — 3 mir.
14. Ocummrorpad C1-94 — 2 mir.
15. Ocummrorpadp MOS-6 — 1 .
3. M410 - gaGoparopust | 1.  Jlocka ayautopHas — 1 mrT.
MeXaHMKH 2. Mastauk Makcsemna (OPM-12) — 1 mrr.
3. Mastauk O6epbeka (PM-14) — 1 mir.
4.  Yuuduiapasiii noasec (PM-15) — 2 wr.
5. Tmpockon (®M-18) — 1 wT.
6. Mammuna Ateyna (OM-11) — 1 wir.
7. MasTHUK HakJaoHHBIH (PM-16) — 2 wmT.
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8. MasTHuk yHuBepcanbublii (OM-13) — 2 mwr.
9. Moayns Onra u moayns casura (OPM-19) -1mr.
10. Coynapenue mapos (PM-17) — 1 mr.
M411 — na6oparopusi ontuku | 1. [locka ayauropnas -1 mwr.
2. Jlazep JIHT-208b — 1 .
3. Usyuenwue cxemsr koier Herotona (OI1B-05-2-2) — 1 mwir.
4. H3mepeHue nokazaTeis NpeIOMICHHS CTEKIa
uHTepPepeHInOHHEIM MeTo oM (PITB-05-2-1)-1mrr.
5.  Omnpenenerne GOKYCHBIX PACCTOSHUIN TOHKOH cOOMpATeIbHON 1
pacceunaromux jgua3 (PI1B-05-1-6) — 1 mr.
6. Tomyuyenne u nccrenoBaHme mosipuzoBaHHOTO cBera (PIIB-05-4-
1) -1 mr.
7.  YcraHoBKa st nzydeHus 3¢ dexra Xomna — 1 mr.
8. Tonmomerp I'C-5—1 .
9. ToznoBka onruueckas ajst y4eOHOI ycTaHOBKHM — 1 mT.
M412 — naGoparopust pusuku | 1.  [locka ayauropHas — 1 mr.
TBEpAOro Tesla 2. Tenepatop 3ByKOBOW — 1 mT.
3. Usyuenue ructepesuca peppoMarauTHbix MaTepuanos (OI13 -07)
— 1 mr.
4.  Omnpenernenne paboTH BBIX0Ia 3IEKTPOHOB 13 MeTasuia (PI13-06) —
1 mr.
5. Monoxpomartop — 1 mT.
6. Ocmmwurorpad — 2 mrT.
7. YcTaHOBKA M3y4eHHs YEpPHOTo Teia — | mT.
8. Dddexr Xomma — 1 mir.
9. Baemnwuii pororpdexr — 1 wrT.
10. Uzyuenwue cnekTpa aTomMa BoJopoja — 1 mT.
11. MW3yuenwue p-nmepexona — 1 mrT.
M 414 - naGopartopust | 1.  AxBaauctuimisaTop — 1 mrT.
nekTpopusnyeckux meroqoB | 2. IT'eneparop I'3-112 — 1 mr.
3. Tenepatop I'3-118 — 1 .
4. Teneparop 3ByKOBOH — 1 miT.
5. Mocr nepemenHoro Toka E7-11 — 2 mr.
6. Ocmmurorpap MOS-6 — 1 mr.
7.  Tleus MukpoBomHOBas — | mmIT.
8. Momspumertp kpyrosoit CM-3 — | mr.
9. ®oromerp KOK — 1 mir.
10. Pedpakromerp UP® — 1 mT.
11. Pu merp Pu-150-MA — 1 mir.
M416 - daGoparopust | 1.  Jlocka ayautopHas — 1 mrT.
MOJIEKYJsApHOH  ¢u3uku W | 2.  V3yueHue 3aBUCMMOCTH CKOPOCTH 3ByKa oT Temneparypsl (OIIT 1-
TePMOTUHAMHKHA 7) — 1 mrr.
3. Ompezernenue BI3KOCTH BO3yXa KammusipHbiM MeTooM (PIIT 1-
1) — 2 mr.
4. OmpeneneHne OTHOUICHHS TETUIOEMKOCTEH BO3IyXa MpH
[TOCTOSIHHOM JaBJICHHH U IIOCTOSSHHOM 00beme (DIIT 1-6) — 2 mir.
5. Ompezesnenue suTponuu mnpu mwiasnenuu onosa (OIIT 1-11) — 1 mir.
6. UccrnenoBanue termoeMkocTd TBepAbix e (PIIT 1-8) — 1 .
7. OrmpezneneHue MOJSIPHON Ta30BOI MOCTOSHHOW METOJJOM OTKAYKH
(®IIT 1-12) — 1 .
8.  Ompenenenue ko3pdunnenrta B3auMuoi Auddy3un Bo3ayxa u
BozsiHoro mapa (OIIT 1-4) — 1 mr.
9. Usmepenwue temnotsl mapoobpaszosanus (OIIT 1-10) — 1 .
M 422 - yuyeonniii | 1. Jlocka MarHMUTHO- MapKepHas ABYXCTOPOHH:A-1 mT
KOMIIbIOTEPHBI KJacc. 2. Jlocka untepakruBHas SMART — 1 mr.
3. Kperurenne npoexropa Unifi — 1 .
4. TIpoexrop Unifi— 1 mrr.
5. Kommyrarop 16 moptoB — 1 mT.
6. Kowmnbrorep [I9BM 2-x sinepHblif — 9 1.
7. Kowmmnbrorep Dncu-®pucraiin-1 — 3 mr.
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6.2. JIMeH3MOHHOE U CBOOOIHO pPacCIPOCTPaHsAeMoe MPOrpPaMMHOe

Oo0ecneuenue
Ne [epeyeHb IMIIEH3HOHHOTO IPOrPaMMHOTro obecrieueHnsi | PeKBH3NTHI HOATBEPKIAIOLIETO JOKYMEHTA
1 «BupTyansHbIii TpakTUKyM 10 pusnke 1t By30B» U.1; | OO0 «Du3uxon».
«BupTyanbHBI TPaKTUKYM 110 (pr3uKe 11 By30B» U.2 Cpoxk neiicTBus - 63 orpaHnICHAH.
VY1BepkaeHHe Ha 3aceqaHUd Kadeapsl
¢m3uxu Nel or 31.08.16r.

6.3. IlepeyeHpb yuyeOHBIX U3IAHUH H Y4eOHO-METOAMYECKMX MATEPUAJIOB

1. UYeproB A. I'. «3amaunuk no ¢usmuke»: [yued.mocodbue] / A. I'. Ueptos, A. A.
Bopoo6neB. - 8-¢ u3a., nepepad. u gom. - M. : ®uzmariurt, 2006. - 640 c.

2. B. H. Bunormsagor [u gp.] Y.l «Mexanuka»: 51a0. NpakTUKyMm, Y4eOHOE
nocobue, benropoxa: Mzn-so BI'TY, 2012, 114c.

3. CaoObummackuit A. B. [u ap.] U.2 «Monekynsapuas ¢usuka. TepMoanHamMuKay:
na6. npakTukym™m, YuebHoe nocobue, benropon: Nza-so BI'TY, 2012, 44c.

4. Topsrun E.IL. [u ap.] U.3 «Dnektpocratuka. MarHetusm»: jad. MPaKTUKYM,
VYuebnoe nocobue, benropon: M3n-so BI'TY, 2012, 91c.

5. I'maakux FO.IL. [u ap.] U4 «®Pusuka. Ontuka», nad. mpakTUKyM, Y4deOHOE
nocodbue, benropoxa: Uzn-so BI'TY, 2012, 74c.

6. bakamma H0.U. [u ap.] U.5«Pusnuka TBEepaoTrO TENa»: JIad. MPaAKTUKYM, Y 4eOHOE
nocobwue, benropoxa: Uzn-so BI'TY, 2012, 52¢

7. Tpodumona T. U. «Kypc puzuku» Ydyebnoe nocobue no ¢usuke ajis By30B, M:
Bricmas mkona, 2006, 352 ¢

8. CasennbeB U.B. Kypc o6mieit ¢pusuku : B 3-x T. : yue6.mocobue / 1. B. Capenbes.
- 4-¢ u3n., crepeorur. - CII16.: JIanb, 2005 - T.2: DnektpuuecTBo U MarueTusM. BoHBIL.
OnTuka. - 2005. - 496 c.

9. CagempeB U.B. Kypc obmieli pusuku: B 3-X T.: yueb.mocodue / M. B. CaBenbes. -
4-¢ wuzn., crep. - CIIO. : Jlanw, 2005 - T. 3: KBantoBas ontuka. ATomMHas ¢u3MKa.
®dwusnka TBepaoro tena. du3nka aTOMHOTO sIpa U AJIeMeHTapHbIX dacTull. - 2005. - 317
C.

10. CoopHUK BOIIPOCOB | 3aja4 1Mo oomien ¢pusuke: yued.mocooue /M.B. CaBennes. -
3-e u3n., crep. - CII6.: Jlann, 2005. - 288 c.

11. Bonskenmreitn B. C. CoopHuUk 3aaa4 1o oOieMy Kypcy ¢pu3uku: yued. mocodue
- CII6. : Kanxnsriit mup, 2004. - 327 c.

12. Cabputunckuii A.B. [u ap]. «3agaun no Gu3MKe C pelIeHusIMH U OTBETaMI»: Jial.
npakTukyM. YdebHoe nocodue. benropon: Uzn-so BI'TY, 2012.

13. Cabpumuackuit A.B. [u ap]. «®usnka B 3agadgax». YuebHoe mocooue. benropo:
WU3n-Bo BI'TY, 2012

14. JlyxesaoB I'.JI. [u np]. «Duszukay. Yaednoe nocodbue. benropon: M3a-so BI'TY,
2014,

15. CasenwseB U.B. Kypc o6meii ¢pusuku : B 3-x T.: yu.nocoodue - CII0.: Jlanb, 2005
- T.1: Mexanuka. MonexkynspHas pusuka: yd. mocooue- 2005 - 432 c.

16. lernad A.A. Kypc ¢pusuku: yued.mocodue / A. A. lernad, b. M. SABopckuit. - 7-
¢ u311., cTep.- M.: Axagemusi, 2008.- 720 c.- (BIIO).
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17. Cabpumunckuii, A. B. JlykpsnoB I'.J]. ®usnka B 3amavax: yueoHoe nmocodue s
CTyJICHTOB O4yHOM (opMbl o0OydeHHuss Bcex crenuanbHocTed, benropon: W3n-
BobI'TY,2012,163¢

https://elib.bstu.ru/Reader/Book/2014040920424320928600008276

18. BunornmsmoB B. H. [u ap.] Y.1 «Mexanukay»: nab. Ilpaktukym, YdeOHoe
rmocobue, benropon: H3n-Bo BITY, 2012, 114c.
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

19. Cabbumnckuiit A. B. [u np.] Y.2 «MonekymnsipHas ¢usuka. TepMOIMHAMHUKAY,
nab. Ilpaktukym, VYuebHoe mnocobue, benropon: W3a-so BI'TY, 2012, 44c.
https://elib.bstu.ru/Reader/Book/2013040917384269006900005988

20. T'opsrun E.IL. [u np.] Y.3«Onekrpocratuka. Marnetusm»: nab. I[lpaktukym,
YyebHoe nocoodue, benropon: N3n-Bo BITY, 2012, Olc.
https://elib.bstu.ru/Reader/Book/2013040917384063610600005052

21. I'magxux FO.II. [u np.] U4 «Dusuka. Ontukay, nabd. Ilpaktukym, YuedbHoe
rmocobue, benropon: H3n-Bo BITY, 2012, 74c.
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

22. bakanun FO.U. [u ap.] Y.5 «Dusuka tBEpaoro tena»: aad. [Ipaktukym, YuedbHoe
nocobue, benropon: M3a-so BI'TY, 2012, 52¢
https://elib.bstu.ru/Reader/Book/2013040917383662879300006274

6.4. IlepeyeHb HHTEPHET PeCcypcoB, NPO(PeCcCHOHAIBHBIX 023 TaHHBIX,
HH(OPMALMOHHO-CIPABOYHBIX CHCTEM

1. JlaGoparopssriii mpaktukyMm: http://fizik.bstu.ru

2. WurepaktuBHbIe Moaenu 1o ¢usuke: http://www.askskb.net/index.html

3. OOpasoBaTenbHBIE pecypchl - pelieHHe 3amad o  ¢usuke: http://za-
partoj.ru/edu/phys2.htm

4. OOpazoBaTeibHBIE PECYpPChl: YUEOHHMKH, CIPABOYHUKH, Y4EOHBIE MOCOOHUS TIO
¢usuke: http://za-partoj.ru/edu/phys9.htm

5. Jlexuu o dusmke: http://www.repet.info/materials/ogurcov-lekcii-po-fizike
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