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PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.13 ®usuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 09.03.02 MudopMaMOHHbIE CUCTEMBI M TEXHOIOTUU
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb WNudopmaninoHHbIe CUCTEMBI M TEXHOJIOTUU B CTPOUTEIIHCTBE
Kypc 1,2
Cemectp 2,3
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 32419 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JlabopaTopHbIie pabOThI 72 4acoB

[IpakTryeckue 3aHATUS 36 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 144 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 144 4acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 2 ceMecTp

3auer - cemMecTp

BPK, /I3 3 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 09.03.02 MHPOpMAIMOHHBIE CUCTEMBI U TEXHOJIOTHH

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib DuU3UKHN COI'NTACOBAHO JILA. AunpeeBa
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA
Kadenpa pusuku

(HaumeHoBaHME Kadeapsl)
21.02.2024 pOTOKOJ Ne 6

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyromuii kageapoit COI'JTACOBAHO B.M. Ilo3nees

(M1.0. ®amunus)

[Ipencenarens MeToauyeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COI'-TACOBAHO I0.A. Ky3nenosa

(1.0. ®amumnus)

Okcnept(sl): Tatapunos TH, renepanbubiii qupekrop OOO "MobuiibHbIE peeHns s
CTPOMTENBCTBA", BEAYIUN NHXXEHEP-KOHCTPYKTOp AO «Mapuiicknii MallIMHOCTPOUTEIBHBIN
3aBOJ»

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 12.03.2024 r.

Crnemmamuct yueono-meroandeckoro neatpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIIETECHINH KOMIIETECHINH
1. VK-1 VYK-1.1 Bemonnser 3HAHMS: METOJMKH MTOKUCKa, cOopa 1 00paboTKH
Crniocoben MOMCK HEOOXOAUMOM [y1si |MH(GOpMAaLUU, METO/Ibl CUCTEMHOTO aHalIu3a U
OCYILECTBIIATh  |PEUICHUS IOCTABJICHHON |OLICHKH COBPEMEHHBIX HAy4YHBIX JOCTHKCHUM,
IOUCK, 3amaun uH(GOpMAaLKK, €€ |METOI0B T€HEPUPOBAHUS HOBBIX MJIEH IPU PEIICHUN
KPUTHYECKHIA KPUTHYECKHUM aHAIIU3, UCCIJIEI0BATEIbCKUX U IPAKTUYECKUX 33124
aHaJIn3 U CHUHTE3 |00001IeHne U YMEeHHsI: IPUMEHATh METOJUKHU IIOUCKa, cOopa U
uH(pOpMAIIHH, IpeCTaBICHNE HA 00paboTku HHPOPMAIIUU, CHCTEMHOTO ITOAXO0Aa JUIS
[PUMEHSATh OCHOBE 3HAHUI pellIeHns OCTAaBIEHHBIX 3a7a4 U OCYLLECTBIISTh
CHCTEMHBII €CTECTBEHHO-HAYYHBIX  |KPUTHYECKUH aHAIU3 M CHHTE3 UH(OpMALuH,
MOIX O/ JUTS JMCITUITIAH HOJIy4EHHOM U3 aKTyalbHBIX HCTOUHUKOB
pelieHus COBPEMEHHBIX HABBIKH: METOAMKH CUCTEMHOTO MOJIX0AA JJIst
IIOCTaBIEHHBIX  |UH(DOPMALIMOHHBIX peLIeHMs] TOCTABIECHHBIX 3a/1a4, METOAAMU MIOUCKa,
3aj1a4 TEXHOJIOTHH cbopa u 00paboOTKU, KPUTHUECKOTO aHalIu3a U
CUHTE3a UH(pOpMaIHH,
YK-1.2 3HAHHUA: BUJOB PECYPCOB U OTPAHUYECHUI, OCHOBHBIX
Cucremarusupyer METO/I0B OLIEHKHU Pa3HBIX CIIOCOOOB PEIICHUs
00HapyXEHHYIO npodeCCHOHATBHBIX 3aa4
HUH(OPMAIIHIO, YMEeHHsI: IPOBOJIUThH aHAJIU3 [TOCTABJIEHHOM LU U
TOJIY4EHHYIO U3 PasHEIX |(POPMYIMPOBATE 3a1a4H, HEOOXOJUMBIE JUIS €€
UCTOYHHKOB, B JIOCTHKEHUS, aHaJIM3UPOBATh allbTEpPHATUBHbBIE
COOTBETCTBHH C BapVaHTHI
TpeOOBaHUIMH U HABBIKHU: BJIAJICHUS METOJUKAMU pa3padOTKH Lieent
YCIOBHUSAMH 33/1a49M U 3a71a9 IIPOCKTa
VYK-1.3 Beibupaer 3HaAHMS: METO/bI IOUCKa, cOopa U 00paboTKH,
ONTUMAJILHBIA BapUaHT  |aHAJIU3a M CUHTE3a NH(pOpPMaLUY,
pelIeHH s 3aauH, YMEeHHMSI: aHATTM3UPOBATh ATbTEPHATUBHBIC BAPUAHTHI
apryMeHTHpYs CBOU HaBbIkn: Kputnueckuii ananus, o6001eHne u
BBIOOD npeJcTaBieHle nH(OpPMalliy Ha OCHOBE 3aKOHOB
buzuku
VK-1.4 PazpabaTeiBacT [3HAHHNA: METOJOB F'€HEPUPOBAHUS HOBBIX UIEH IIPH
BapUaHTHI PEIICHUS pEIIEHUH UCCIIE0BATEIbCKUX U MPAKTUUYECKHUX 33724
IPOOJIEMHOM CUTyaud  |yMEHMsi: TOUCKa, cOopa n 00pabOTKM, KPUTHIECKOTO
Ha OCHOBE CHCTEMHOro |aHallu3a M CHHTEe3a nH(pOopMalluy,
TOIX0/1a ¥ KPUTUYECKOTO |HABBIKH: METOJUKH CUCTEMHOTO MOAXO0Aa JJIs
aHaIu3a JOCTYIHBIX pEeIIeHNs TOCTAaBJIEHHBIX 3a7a4
HCTOYHHUKOB
2. OIIK-1 OIIK-1.1 3HaTh: OCHOBBI |3HaHMs: (yHIaMEHTAIbHbIE 3aKOHBI IPUPOIBI U
Cnocoben MaTeMaTHKH, (PH3HKH, OCHOBHBIE (PU3MUECKUE 3aKOHBI B 001aCTH MEXaHUKH,
IPUMEHSTh BBIYUCITUTENEHON TEPMOJMHAMUKH, 3JIEKTPUUECTBA, MATHETU3MA,
€CTECTBEHHOHAY |TEXHUKU U ONTHUKH, aTOMHOH U siIepHON (PU3UKHU
YHBIE U IPOTPaMMHUPOBAHHUSL. yMeHusi:
OOIIIEMHKEHEPH HABBIKH:




bI€ 3HAHUS, OIIK-1.2 YmeTh: peniath |3HAHUA:

MCTO/IbI CTaH1apTHBIC YMeHHsI: IPUMCHSATh 3HaHWsI O METOJIax aHaIu3a IIpu
MaTEMaTHYECKOT [PO(ECCHOHATILHBIE pELICHUH CTaHJAPTHBIX MPOGECCHOHAIBHBIX 337134,
O aHallu3a 1 3a/laqy C IPUMCHCHUEM  |HHTEPOPETUPOBATH IOJIYYCHHEIE PE3YJILTAaThI

MOJICJINPOBAHMSL, |€CTECTBEHHOHAYYHbBIX U |HaBBIKH:
TEOPETUYECKOI0 (OOIIENHKEHEPHBIX

u 3HAHUM, METOJIOB
AKCIIEPUMEHTAJIb |MaTEMAaTUYECKOTO
HOTO a”aan3a

MCCJICIOBAHMS B (M MOJICJIMPOBAHUSI.
npodeccuonanp |OITK-1.3 ImeTh HAaBBIKK: |3HAHUSL:

HOH TEOPETUYECKOTO U yMEHHS:

ACATCIIBHOCTA  |SKCIICPUMCHTAIBHOI'O HABBIKHM: UCIIOJIb30BAHUS TEOPETUUYECKUX OCHOB
MCCIIEI0BaHUsL 00BEKTOB |6a30BBIX pas3/iesIoB €CTECTBEHHOHAYYHbBIX JTUCIUAIUIMH
npodeccoHanbHON Ipu pCIICHNN KOHKPETHRIX 3a1a4
JESTEILHOCTH.

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucnurnuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npeamecTByomux aucuumuiia: Maremaruka (YK-1), HauepratenbHas reomeTpusi U MHKEHEpHas
rpaduka (YK-1), Maremaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM il MPOJOJKEHMS] (OPMHUPOBAHUS YKa3aHHBIX
KOMIIeTeHIIMH B cieayromux aucuuruinHax: @unocodus (YK-1), Teopus BeposTHOCTEH H
maremarnueckass cratuctuka (OIIK-1), Juckpernas maremaruka (OIIK-1), MonenupoBanue
cucreM (OIIK-1); rocymapcTBeHHON MTOroBoil arrectauuu B Qopme: BrimonHeHue u 3amura
BBIIYCKHOM  KBanu@ukanuoHHoil pabGorsl (YK-1), BrimonHeHne u 3ammra  BBITYCKHOM
KkBaTUpuKanoHHoit padotsr (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIIUN HCIONB3YIOTCS METOJ0JIOTHYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOJIXOJTBI.

OCHOBHBIMHU CTPaTErHUECKUMU TEXHOJIOTHSIMHU SIBISIFOTCS: JICKIIMOHHBIC 3aHSTHS, TPAKTUUYECKHUE U
nabopaTOPHBIE 3aHATHS

Ha pocTmkeHne KOHKPETHBIX IieJell OOy4eHHs HalpaBlIeHbl MPUMEHSIEMble TaKTHYECKHE
TEXHOJIOTHH: 3aIaHHSI, KIITACCHUSCKAsT JICKITUS

Paznen 4. COAEPXKAHUE JUCLHUITJINHBI

2 cemecTp

. Konnuectso | Dopmupyemblie
Bupl 1 TeMBI 3aHATHIA

qgacoB KOMIICTCHIINU
MEeXaHHKA 60 YK-1
Jlexnusa. Kunemarnka v TUHAMHKA TIOCTYIIATEIBHOTO JTBHUKCHHS. 2

3akoubsl HproToHAa. 3aKOH COXpaHEHUSI IMIYILCA.

Jlexnms. Kunematuka v TMHaMHKa BPAIIaTeIbHOTO JBKEHUS. 2




Mexanuka TBepAoro Tesa. MoMeHT cuiibl. MOMEHT UHEPIINH.
MoMeHT uMItynbca. 3aKOH COXPaHEHHUsI MOMEHTA UMITYJIbCa.
Teopema ['toiirenca - [ltelinepa.

Jlexuus. Pabora u sHeprusi. KoncepBaTUBHBIE U JUCCUIIATHBHbIE
cuibl. KuHeTnueckass u MoTeHIMAIbHAS SHEPTUsl. 3aKOH H3MCHCHUS
U coXpaHeHus sHeprun. KuHeTnueckas sHEPrus BpalleHHUS.
OCHOBHOM 3aKOH JUHAMHUKH BpamieHusa. MOMEHT UMITyJibca. 3aKOH
coxpaHeHust MOMeHTa KuHeTndeckas sHeprusi Bpalaromierocs
tena. Teopema Kennra. Kunernueckast 3HEprus Bpaliaromerocs
teaa. Kauenue

HpaKTI/ILIGCKOC 3aHsaTue. Knanemaruka IMOCTYIIATCJIBHOT'O 1
BpamiaTCJIbHOI'0 ABHMXKCHUA

[IpakTnueckoe 3ansgTue. JJuHaMuKa MOCTyNnaTeIbHOTO
nBIKeHnd. MexaHnka TBEpAOro Tela.

HpaKTI/I‘IGCKOG 3aHATHUC. 3aH_II/ITa 3aaa4.

JlaboparopHnas pabota. KomnokBuym no teme «MexaHukay.

JlaboparopHras pabota. O6paboTKa pe3yIbTaTOB U3MEPCHHIA.

JlaGopaTtopHnast pabota. 3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUHU:
Magrtunk Maxkcseruia i [Tpubop I'pumszens

NIDNIDNIDN

JlaGopaTopHast pabota. 3aKOH COXpaHEHHUS KOJIUYECTBA ABUKCHUS:
CKopocTh IyJK WK Y Aap I1apoB

JlaGopaTtopHnast pabota. [luHaMuka BpamaTreabHOTrO IBUKEHUS:
Mastauk Q0epOeka mim ['upockon

JlaGopaTopHas pabota. 3ammura 1a00paTOPHBIX padoT.

3amaHus A1 CaMOCTOSITEIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOpHBIX padoOT.

Perenrie MHIMBUAYAIbHBIX 33/1a4.

36

MOJICKVYJIAPHadA (])1/13m<a U TEPMOAHMHAMHKA

60

Jlexnust. OcuoBuble ntojioxkennst MKT. CraTucTuueckuii u
TepMOJAMHAMUYECKUN MeTOAbI. TepMoanHaMuuecKkas cucTemMa 1
napameTpbl COCTOSIHHS. MoJienh U 3aKOHBI HI€aIbHOTO Ta3a.
OcHoBHoe ypaBHeHue MKT.

Jlexuus. OcHoOBBI TepMoOIMHAMUKU. BHyTpenHss sHeprus. Yucino
cTerneHei cBo6o bl MoNeKyIbl. [lepBoe 1 BTOpoe Havaso
TepMoanHaMuKku. PaboTa raza npu u3sMeHEeHHHU ero oobema.
TemmoeMkocTh. AanadaTtHelil nporecc. IToauTponHsIil OpoIecc.

Jlekuus. PeanbHbIe ra3bl U KUAKOCTH. Y paBHEeHHE BaH-nep-
Baanbca. M30TepMbl pealibHBIX Ta30B.

[TpakTrueckoe 3aHsaTHE. MONEKYIIPHOE CTPOCHHE BELIECTBA,
3aKOHBI MeanbHbIX ra3oB. MKT razoB. 3akoHbI TEPMOJAMHAMUKH.

[IpakTnueckoe 3anaTue. PeanbHbie ra3pl. KUIKOCTH.

[IpakTrueckoe 3aHsTHE. 3amuTa 33/1a4.

JlaboparopHas pabota. KomnokBuym mo teme «OcHoBsl MKT u
TEPMOJIMHAMHUKH.

JlaGopatopHas pabota. OnpezneneHue Ko3pPpuineHTa BI3KOCTH
KUAKOCTH 110 MeTony CTokca.

JlaGopatopHas paboTa. BsizkocTh Bo3ayxa nin TemnonpoBoaHOCTb
BO3/1yXa

JlaGopatophas pabota. Ternoemkocts: OTHOIIEHUE
TEIIIOEMKOCTEH BO3/1yXa MM TemI0eMKOCTh TBEPABIX TEH

YK-1




JlaGopaTtopHas pabora. 3ammTa 1a00paTOPHBIX padoT. 4

3ananus A1 CaMOCTOSITENIbHOM pabOoThl, B TOM YHUCIIE BHITIOJIHEHHE
Brimonnenue nomanrae pabotsl (Tectsl B DK),

[ToaroroBka K 3amuTe J1abopaTOPHBIX padoT.

Pemienne uHaMBUAYyaNbHBIX 33]1a4.

[ToArOTOBKA K KOJUIOKBHYMY. 36
DJIeKTPHYECTBO 60 VK-1
Jlexuus. DnexTpocTaTuka. INEKTPUUECKUH 3apsl. 3aKOH 2

coxpaHeHus 3apsaa. 3akoH KymnoHa. DiekTpocTaTHYecKoe moJie.
Hanpsi>keHHOCTh M MOTEHIMAI 3JEKTpocTaTuuecKkoro mojsi. CBsi3b
MEXy HaIPsHKEHHOCTBIO U MOTeHITManoM. [IpuHiumn
cyneprno3uiuu nojei. CUiIoBble TUHNH.

Jlexums. [IpoBOAHUKH B 3JIEKTPUUYECKOM TT0JIE. DIICKTpUUISCKast 2
€MKOCTb YeAMHEHHOTO TIpoBogHMKa. KoHeHcatopsl. DHeprus
CUCTEMBI 3aps/10B, YEIUHEHHOTO ITPOBOJHUKA M KOHJEHCATOPA.
DHeprus 3IEKTPOCTATHYECCKOTrO II0JIs.

Jlexuus. 3akOHBI MOCTOSIHHOTO TOKa. 3akoHbl Kupxroda. 2
DJIEKTPUYECKHUI TOK B JKUJIKOCTSX, T'a3axX M ILJIa3Me.
[TpakTueckoe 3anstue. 3akoH Kynona. HampspkeHHOCTH 2

JIEKTPOCTATUYECKOTO MOJIsA. DIEKTPUUECKasi EMKOCTb. DHEPrUs
3apsKEHHOT0 IPOBOJHMKA. DHEPIHsl 3IEKTPHUUECKOro MOJIs.

HpaKTI/I‘-IeCKOG 3aHgTe. OCHOBHEIC 3aKOHEI IIOCTOSHHOI'O TOKA.

HpaKTI/I‘IGCKOG 3aHATHUC. 3aH_II/ITa 3aaa4.

JlaboparopHas pabota. KomnmokBuym o reme «IEKTPOCTATUKAY.

NN NN

JlaboparopHas paboTa. M3ydueHue 3IeKTpOCTaTUYECKOTO OIS UITU
Teopema I'aycca.

JlaboparopHas paboTa. OnpeneneHre eMKOCTH HEU3BECTHOTO 2
KOHJIEHCATOpa

JlaGopatopHas pabota. «/3ydeHne 3aBUCUMOCTH COITPOTHBIICHUS 2
METAJIJIOB OT TEMIIEPATYPhl C TOMOIIIO MOCTUKA Y UTCTOHAY

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT. 4

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
Brimonnenue gomaminei padbotsl (tectel B JK),

[ToaroroBka Kk 3amuTe J1abopaTOPHBIX padoT.

Pemenne nHIMBHAyabHBIX 33]1a4.

[ToAroToBKa K KOJUJIOKBUYMY. 36

WMuas xoHTakTHAst paboTa: 0

IToaroToBka K SK3aMeHY 30

IIpoBeaeHne DK3aMeHa 6

3 cemecTp

. Komnuectso | Dopmupyemeie
Bunbl u TeMbl 3aHATHI

4acoB KOMIIETEHLINU
Marnerusm 36 YVK-1
Jlexius. MarHuTHOE TIOJIE M €T0 XapaKTePUCTHKU. 3aKoH buo- 2

Cagapa-Jlannaca. 3akon Amrnepa. B3anmoaeiicTere TOKOB.
MaruauTtHoe nosie aBrxkyierocs 3apsaa. Cuna Jlopenna. J[pmkenue
3apsHKEHHBIX YaCTHI] B MATHUTHOM nose. Dddekt Xomna

Jlexuus. SIBnenue 31€KTpOMarHuTHOM MHAYKIMH. 3akoH Papanes. 2
[TpaBuio Jlenna. Ilpupoaa 31eKTpOMarHUTHON UHIYKIIHH.
Camounnaykuus. MHAyKTHBHOCTB. B3anMHas uHayKuus. JHeprus




MarduTHOI'O I10JIA.

Jlekuus. MarauTHble CBOMCTBA BellleCTBA. MarHUTHbIE MOMEHTBI 2
3JIEKTPOHOB U aTOMOB. MarHuTHoe 1noJje B BemecTse. [(ua- u
napaMarieTn3M. HaMarHn4eHHOCTb.

[IpakTuueckoe 3ansaTue. 3akoH buo-Capapa-Jlamiaca u ero 2
MIPUMEHEHHUE K PaCYETy HEKOTOPBIX MOJICH.

IIpakTnueckoe 3anarue. Cuiia Jlopenua. [[BrxkeHue 3apspkeHHBIX 2
4acTULl B MAarHUTHOM noze. Cuna Ammnepa. DlneKTpoMarHuTHas

UHAYKIHS

[TpakTrueckoe 3aHsATHE. 3alMTa 3a/1a4. 2
JlabGopaTtopHas pabota. KomiokBuym no teme «Maraetusm. 2
JlaGopaTtopHas pabota. OnpezeneHne ropu30HTaATbHON 2
COCTABJISONIEH MAarHUTHOM WHIYKIIMA MarHUTHOTO TIOJIsT 3eMIT!

WK 110J1e Koutell I enpMrosbiia

JlaGopaTtopHas pabota. Onpezenenne yAelIbHOro 3apsijia dJIEKTpoHa 2
METOJIOM MarHeTpoHa. uin 3ddext Xosa

JlaGopaTopHast pabota. DKCIIEpUMEHTAIBLHOE ONPEICIICHHIE 2
WHAYKTUBHOCTH KaTYIIKH.

JlaboparopHas padoTa. 3amura J1a00paTOPHBIX padOT. 4
3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE
Brmonnenue nomamineit pabotsl (Tectsl B JK),

[ToaroroBka Kk 3amnuTe J1abOpaTOpHBIX padOT.

Pemenrie vHAMBUAYANbHBIX 3a/1a4.

[ToAroToBKa K KOJUIOKBHYMY. 12
KoJsie0anus u Bo1iHbl. BostHOBasi onTuka. 36 YK-1
Jlekuus. 'apmoHndeckue KoneOaHus U UX XapaKTePUCTHKU. 2
MexaHn4yeckre rapMOHHUYECKHE KOeOaHusl. DIeKTPOMAarHUTHBIE
konebanus. Pezonanc HanpsokeHUd. THIYKTUBHOCTD U €MKOCTh B

1Ienu ne-peMeHHoro Toka. [lonnoe conpotusienue. PeaktuBHoe
COMpOTHUBIIEHUE. BeKkTOpHbIE quarpaMmsl. 3aTyXamwliue u

BBIHY>KJCHHBIE KOJICOaHUSI.

Jlekuus. Bonnsl, BUABI BOJIH. BOJIHOBOE ypaBHEHUE. 2
DneKTpOMarHuTHBIE BOJHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

Jlexius. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. 2
HaTepdepennus. nudpakiys, TOAIpH3aIHs CBETA.

[TpakTudeckoe 3ansaTue. ['apMoHuYeckue KoneOaHus U ux 2
XapaKTEPUCTUKHU. YIIPYTUE BOJHBL.

[TpakTideckoe 3ausatue. udpaxius u moisipusanus cBera 2
[TpakTHdeckoe 3aHsATHE. 3aIUTa 33129 2
JlaGopatopHas pabota. Komnoksuym no reme «Konebanus u 2
BOJIHBI. BOJTHOBAsI ONITHKAY.

JlaboparopHas paboTa. OnpeneneHne CKOPOCTH 3ByKa B BO3IyXeE. 2
IV KOJIEOAHNS CTPYHEL

JlaGopatopHas pabota. V3ydenue aBneHus JUPpPaKIUU CBETa. UITU 2
koablia HeroToHA.

JlaGopatopHas pabota. Beinyxennsie konebanus B LCR-koHTYpe 2
WM 3aTyXarolme Kojebanus (BUPT)

JlaGoparopHas paboTa. 3aumra 1a00paTopHbIX paboT 4




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
Brimonnenue nomarnrneid pabotsl (tect B OK),

[TonroroBka Kk 3amuTe J1abopaTOPHBIX padoT.

Pemienne uHMBUAYyaNbHBIX 33]1a4.

IToAr0TOBKA K KOJUIOKBUYMY. 12
aToMHas U siiepHasi pu3nKa 36 VK-1
Jlekuus. KBanToBble CBOMCTBA U3IIydeHHUs. TemIOBOE U3TyYCHHE. 2

3akoHBI TeIUI0BOTO M3IyueHus. [ToHsaTHe 00 onTUYecKoi
nupomerpun. OCHOBBI KBaHTOBOU onTUkH. Dotoaddext. Ummynbe
dorona. Ddhdhexr Komnrona.

Jlexums. Ctpoenne atoma. Mogenu aroma Tomcona u Pesepdopaa. 2
Omneitel Pe3epdopna o paccesuuro anbda- yactui. Teopus bopa
Jutst Bojopoionoqo0HbIx cucteM. IToctynarel bopa. [Ipunnun
ITaymu

Jlexuus. CtpoeHue U BaKHEHIIME CBOMCTBA siiep. DHEPrHsl CBS3U 2
sapa. SnepHble cuibl. PagroakTuBHOCTD. SIepHbBIE PeaKIHH.
DiIeMeHTapHbIE YACTUIIEI

[IpakTuueckoe 3aHsATHE. 3aKOHBI TEIJIOBOTO U3IyUEHHUS. 2
Dortorpdexr. Dorons! Dpdhext Komnrona.

[IpakTuueckoe 3ansatue. CtpoeHrne ATOMHBIX SAEp. 2
PagmoakTnBHOCTE. S epHbIe peaKkInu.

[IpakTuueckoe 3aHsTHE. 3alIKUTa 3a/1ay. 2
Jlaboparopnas pabota. KomnokBuym no teme « ATOMHas 1 2
siaepHas HU3HKaY).

JlaboparopHas paboTa. OnpeneneHne TeMnepaTypbl HUTH JTaMITbl 2

HAKaJMBaHUS ONTHYCCKUM ITUPOMETPOM HJTH IMPOBEPKA 3aKOHA
Credana-bonbiimana.

JlabopaTtopHast pabora. U3yuenue BHemHero gpororddexra. 2
JlaGopatopHas pabota. OnpezeneHue coaepKaHus Kaaus B COIX 2
110 €r0 _-aKTUBHOCTH WJIM KPHUBBIE ITOTIIOUICHHUS

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT. 4

3aaHus U1 CAMOCTOSATEILHON PabOThI, B TOM YHCIIE BHINOIHEHHE
Brimonnenue gomamnei padbotsl (tect B 9K),

[ToAroToBKa K 3aIuTe 1a60paTOpHBIX paboT.

Pemenne MHIMBHAYaTbHEIX 33/1a4.

[ToATOTOBKA K KOJJIOKBHYMY. 12

Wuas koHTakTHas padora: 0

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHUTUINHBI

W3yueHne MUCHUIUTMHBI PEKOMEHIYETCS HavyaTh ¢ O3HAKOMJICHHS ¢ pabodeil mporpaMMoii, ee
CTPYKTYpOl U coJepkaHHEeM pa3felioB. Y4eOHbIl Marepual CTPYKTYpUpPOBaH, HU3Yy4EHUE
JVCLIUTUTMHBI OCYILECTBISETCA B TEMaTU4YeCKON MOCJIEI0BATEIbHOCTH.
3aHfITHS JIEKHHOHHOTO THMAa JAIOT CHCTEMaTH3UpPOBAHHbIE 3HAHMUA 1O JIMCLUIUIMHE,
KOHIOCHTPUPYIOT BHUMAaHHWEC HaA HanOoJIee CIOKHBIX U BaXKHBIX BOIIpOCax. Bo BpeMs JICKIIUOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpamaTs BHUMaHUE Ha
(GOpMYIMPOBKM M KaTeropuu, pacKpbIBalOlMe CYTh NpoOJeMbl, SBIEHHUS MM IPOLECCa;
3a(I)I/IKCI/IpOBaTB BBIBObI u MPAKTUYCCKUC PCKOMCHOAINU.
[ToaroroBka K 3aHATHAM CEMHHAPCKOr0 THIA BKJIIOYACT O3HAKOMIICHHE C IIJIAHOM 3aHATHS,
paboTy ¢ KOHCIIEKTOM JICKITUH, BBITTOJIHEHHUE JOMAITHETro 3aJaHus, paboTy ¢ yueOHOH U ydeOHO-
METOAMYECKON JUTEepPaTypoil, HAay4YHbIMH W3JaHUSIMH U JJIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu, peKOMEH/I0BaHHBIMH paboueil MporpaMMoi TUCIUILTHHEI.



CopnepkaHne caMOCTOATEIbHOH PadoThI ompexaessercs padoued NporpaMMoON JUCLMILIMHBI,
OLICHOYHBIMM M METOAMYECKMMM MaTepHajaMH, 3aJaHMsIMM M YKa3aHMSIMM IIPENoJIaBaTels.
CamocrosTenbHas paboTa MOXET OCYLIECTBISTHCS B ayIMTOPHOM M BHEAYJUTOPHOHN (opmax.
O¢deKTUBHBIM CpPEACTBOM OCYLIECTBICHHUSI CaMOCTOSATENILHOW pabOThl SIBJISETCS 3JIEKTPOHHAs
MH(POPMALIMOHHO-00pa30BaTe/lbHasl Cpela YHUBEpCUTETa, KoTopas oOecrednmBaeT JOCTyN K
oOpa3oBaTenpHON  mporpamme, pabodeld  mporpaMMe  JUCHHUIUIMHBL, K  3JICKTPOHHBIM
OMOIMOTEYHBIM cHCTEMaM, TIPOPECCHOHATBHBIM 0a3aM TaHHBIX U HH(POPMALIMOHHBIM CIIPABOYHBIM
cUCTEMaM.

W3yueHne IUCHMIIIMHBI BKJIIOYACT BBIIOJIHEHUE J1a00OpaTopHOM paboThl, pelleHue 3ajaad.
[TepuonuyHoOCTh NMpoOBeAEHUSA, (HOPMBI TEKYILEI0 KOHTPOJIS YCIIEBA€MOCTH, CUCTEMa OLEHUBAHUS
X0Jla OCBOCHMS JMCUUIUIMH TpEACTaBiIeHbl B pabouell mporpamme. DopmMoil mpoMexyTOUHOH

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOGHO-MeTOINYECKOE 0OecIeueHne

YYEBHO-METO/JUYECKOE

KomnuecTtBo
9K3EMIUISIPOB MTEYATHBIX
NoNe CrHuCcoK UCTIOIB3yeMOH JINTEPATYPHI M3 JBHHH, HMCIOIIMXCA B
n/m OuOJIHNOTEKE, MITH
AJIIEKTPOHHBIN apeC U3AaHUS
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA

1. |DnexrpuyectBo [Tekct] : mabopatopslii mpakTuky™m / [JI. A. 274 |
I'puropbeB u ap.]; M-Bo obpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BIIO "MMoBomk. roc. Texuon yH-T". HMomxkap-Omna: II'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMIIspbl: BCEro o0.pdf
274,

2. |[Monekynspaas ¢usuka. Tepmoaunamuka [Tekcrt] 137 /
71abOpaTOPHBIA MPaKTUKyM : [IUis WHKeHepHO-TexHuueckux | https://portal.volgatech.net/b
CIeIMaIbHOCTEH M HalpaBjieHui moaroToBku OakanmaBpos] /| ooks/Bakieva_molekuliarnai
[[. P. bakuesa [u 1p.] ; moxa pen. A. C. Macnennukoa, M. E.|a_fizika_termodinamika_201
I'opneeBa; M-Bo obOpazoBanust u Hayku Poc. Deneparum, 7.pdf
Oenep. TrTOC. OromKeT. o0pa3.  yUpekKICHHUE  BBICII.
o6pasoBanus "IToBOIK. Toc. TexHonm. YH-T". Momkap-Oma:
nrry, 2017. - 87 c¢  ISBN 978-5-8158-1914-6.

DK3eMILIIpeL: Bcero 137.

3. |KBantoBas u sjepHas ¢usuka [Tekct] : rabopaTOpHBIN 19 /
NpPaKTHKYM : [Jui cTyAeHToB 1-2 KypcoB Bcex TexHudeckux | https://portal.volgatech.net/b
HampaBjieHud moarotoBku W crernumansHocTed| / I, II1.| ooks/Gogelashvili_Kvantova
Iorenamewiu, M. E. T'opnees, C. B. Kpacunsaukosa [u ap.].|ia_i_iadernaia_fizika_2018.p
; pemaktop I'. L. ToremammBwim, M-BO HayKd W BBICII. df
obpazoBanus Poc. @enepannu, ®I'6OY BO "IloBomxk. roc.
texnon. yu-1". Momkap-Ona: TII'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuisapsl: Bcero 19.

4. |BomnoBas ontuka [Tekct] : mal. mpakTUKYM JUIsl CTYJEHTOB 578
Bcex crnenuansHocTel / [cocT.: JI. P. bakuena, 3. H. I'ycesa,

B. B. /liokoB u ap. ; mox pen. B. B. lioxosa, M. E.
Topneesa]. Momkap-Oma: MapI'TV, 2004. - 39 c.
OK3eMILIIPBI: Bcero 578.

5. |[Mexanuka [Tekcr] : maGopatopubiii mpaktukym / [[. H. 234
Kocosa u np. ; pen. I'. H. KocoBa]; M-Bo o0pa3oBanus u
Hayku Poc. ®enepauun, ®I'bOY BIIO "IToBomxk. roc.




texHo. yH-T". Momkap-Oma: IIFTY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dx3emmuisipel: Bcero 234.

Marnetusm [Tekcr] : nmabopatopubiii mpaktukym / [JI. A.
I'puropseB u 1p.]; M-Bo oOpa3oBanus u Hayku PO, ®I'BOY
BITO "IoBomxk. roc. Texxon. yH-t". Momkap-Oma: III'TY,
2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMIUTSIpBI: BCETO
281.

281 /

https://portal.volgatech.net/b
ooks/Grigorev_magnetizm_2

.pdf

Tpodpumona, Taucuss VBanoBHa. Kypc ¢usuku [Tekcr]
[yueOHOE nocobue IE| WH)XCHEPHO-TEXHUYECKHX
cnenransHocteid By3oB] / T. U. Tpodumona. 22-e u3., crep.
Mocksa: Akagemus, 2016. - 557, [1] c¢. ISBN 978-5-4468-
2840-1. Dx3eMmuisapsl: Bcero 83.

83

UeproB, Anekcannp I'eoprueBud. 3agayHuK 10 (U3HKE
[Texcr] : [yueb. mocobue mns BTy30B] / A. I'. Uepros, A. A.
Bopo6beB. U3z, 8-e, mepepad. u mon. M.: @usmariut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3emIuspsl: Bcero 274.

274

CasenbeB, Uropr  BumagumupoBuu. Kypc  dusukm
[DnexTpoHHbIl pecypc] : yueOHoe mocobue : B 3 Tomax. T. 2
: OnextpuuectBo. Konebanus u BoiaHbl. BonHoBas onTuka. 7-
€ W31, crep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

https://e.lanbook.com/book/1

84164

10.

CaBenbeB, Urops  BunagumupoBuuy.  Kypc — dusuku
[DnexTpoHHbIi pecypc]| : yuebHoe mocobue : B 3 Tomax. T. 3
: KBanroBass ontuka. AtomHas ¢usuka. dusnka TBEpIOTrO

tena. du3uka aTOMHOTO siipa M 3JIEMEHTAPHBIX YaCTHUIl. 8-€
n3., crep., 2023. - 308 ¢. ISBN 978-5-8114-4254-6.

https://e.lanbook.com/book/3

02249

11.

CagenwveB, Urops Bnagumuposuu. Kypc oOmeit ¢uzuku
[DnexkTpoHHBIH pecypc] : yueOHoe mocodue : B 3 Tomax. T. 1

https://e.lanbook.com/book/3

: Mexanuka. MonekynspHas ¢pusuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPOorpaMMHOE 00ecTieueHne
NoNe | Ayautopuu juis ipose- | [lepedueHb 0CHOBHOTO 000PYI0BaHHS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pado-
THI ¥ TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaIuu
1. 209 (1) KOMIUIEKT  IIPUBOPOB  (1),[Microsoft Office

VYcraHoBka UIsI M3MEPEHUS TETUIOTHI
napoo6pazoBanus (1), YcraHoBka ais
W3y4YeHUs 3aBUCHMOCTH  CKOPOCTH
3ByKa OT TeMIEepaTypbl (1),
VYcraHoBka sl M3Y4YEHUsS] TETUIOBBIX
npoueccoB (1), VYcranoBka ans
HCCICIOBaHUS TEINIOEMKOCTH
tBepaoro tena (1), YcranoBka mns
OTIPE/I.OTHOIIIEHUS TETUIOEMK. BO3TyXa
MIPU OCTOSH.JABJIEHUN U TOCTOSIHHOM
oovéme (1), VYcranoBka  muA
OnpeNieJICHUsT M3MEHEHUsI HSHTPOIUU
(1), VYcranoBka misa ompeaeeHUs
koa¢ duil. Bs3kocTu Bozayxa (1),

Standard, Arent Dr.Web,

Microsoft Access,
Microsoft Visio
Professional, Microsoft
Project Professional,
Microsoft Visual Studio

Enterprise, Kommiekt 10
JUI PELICHUsS OCHOBHBIX
MOJTb30BATEIBCKUX 3aJad,
Microsoft Windows
Enterprise, Buptyanbhblit
NPAaKTUKYyM TI0 (QHU3UKE
11t BY30B (B 2 gacTsx)




YcraHoBka ISt OTIpeIeTICHUS
K02 (w1l B3auMHON i dy3un
Bo3ayxa W BoasHoro mapa (1),
YcraHoBka JUIS OIpeeIcHUs

KO3 UL TETIIONPOBOIHOCTH BO3AyXa
(1), VYcranoBka s oOmpeAeiIeHUs
YHUBEPCAIBHON Ta30BOM MOCTOSHHOMN
(1), VYcranoBka nabopaTopHas
"T'upockon" ®M 18 (1), YcranoBka
nabopatopHas "Mammna ATByna"
®M 11 (1), YcranoBka nabopaTtopHast
"MastHuk Makcsemna" ®M 12 (1),
YcranoBka mnabopatopHas "MasTHHK
HakJoHHBIN" ®M 16 (1), YcraHoBka
naboparopnas "MastHuk OOGepbOeka"
®M 14 (1), YcranoBka naboparopHas
"MasatHuk yHuBepcaibHbil" OM 13
(1), VYcranoBka nabopaTopHas
"Moayns FOHra m monyne casura "
®M 19 (1), YcranoBka nadboparopHas
"Coynapenne mapoB" OM 17 (1),
VYcraHoBka nabopatopHas
"YHuUISApHBI moaBeC ¢ MyHIKoi"
OM 15 (1), Kommuexr yueOHOI
mebenu (1)

216 (1) ABTOMart.ycTaHoBKa ja/uccienoBanus|Microsoft Office
cerrero (1), Mouutop 19" ViewSonic|Standard, Areatr Dr.Web,
TFT 19" VA916 (3),[Microsoft Access,
Mynbsrumenuiineiii mpoekrop Hitachi|Microsoft Visio
CP-S235W (1), M®VY i-SENSYS|Professional,  Microsoft
MF4018 Canon (1),|Project Professional,
OCHUJIJIOTPA® CT-93 (1), IIK|Microsoft Visual Studio
S404,2 400W/Intel  Core i3|Enterprise, Kommiexr T1O
540/xnaB., MBIIIb,MOHHT. 21,5"|mnst pemieHus OCHOBHBIX
VA2248-LED (17), Ilpuntep HP|monb3oBarenbckux 3anad,
LaserJet Professional P1102 (1),|Microsoft Windows
[TpunTep nazepusiit  HP Laser (1),|Enterprise, BupryanbHblit
Cuctemnsiii  6moxk  Cel 336/256*2|npaktukym 1o  Qusuke
Mb/80Ghb/ SVGA/DVD-RW/ (2),|nns BY3o0B (B 2 uacTsix)
Cnextpomerp OIIP 10- MUHU (1),

Okpan Ha mratuBe 180 x 180 (1),
KowmmekTt yuebHoi Mmedemnu (1)

219 (1) Hocka aymuropHas 1000 * 1700 (1),[Microsoft Office
KOMIUIEKT TIIPUB.APUOH (1),|Standard, Arentr Dr.Web,
[MTPUBOP KOMBHMHUP.1114310 (1),|Microsoft Access,
YcraHoBka ®IIB-05-3-[Microsoft Visio
4"OnpenencHue nocrosiHHOM [Professional,  Microsoft
TU(GPaKIMOHHON  pemeTku” (2),|Project Professional,
YcTaHOBKa ®I1B-05-4-1 aust|Microsoft  Visual Studio
MOJIy4ECHUS u uccnenoBanus|Enterprise, Kommiexr 10
MOJISIPU30BAaHHOTO ceera" (1),|nna pemennss OCHOBHBIX

VYceranoBka OIIK 08 (1), YcranoBka

IIOJIB30BAaTCIBCKUX 3a1a4,




®IIK 11 (1), Kommekr yueOHOM
mebemnn (1)

Microsoft Windows
Enterprise, BupTyanbHbrii
IOPakTUKyM 10 (usuke
Juist BY30B (B 2 yactsix)

4. 212 ()

BOJIBTMETP VYHUBEPCAJI (2),
JlaGopatopnass ~ ycranoBka "MocT
Yurcrona"  UE302030-230 (1),
Jlabopatopusiit komiuieke JIKD-7 (1),
JlaGopatopupiii  komrieke  JIKD-7
"Onex (1), JIabopaTopHbIii KOMIUIEKC
JIKD-b (4), Ocnumnorpad
aHAJIOTOBLIN 1*10MI'g
(10210040/190516/0002626/20) (1),
Kommekt yue6HOH Mebenn (1)

Microsoft Office

Standard, Arent Dr.Web,
Microsoft Access,
Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio

Enterprise, Kommutext 110
JUI pELIEHUs OCHOBHBIX
MOJIb30BATEIbCKUX 3a7ad,
Microsoft Windows
Enterprise, BupTyanbHbrii
OPaKTUKyM 10 (usuke
uist BY30B (B 2 yacTsix)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA JUCLHUIUIMHBI ®OHJ OLEHOYHbIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTH)KEHUS! KOMIIETEHLIMI HAIIPaBIIEHBbI HA:
- YCBOEHHE TEOPETUUYECKOIo Marepuasa (00beM 3HaHMM, ITTyOMHA YCBOEHUS ), IPEyCMOTPEHHOTO

paboueli mporpamMmoi;

- YMEHHE Wu3jaraTb MaTepuai (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuana, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOr0 MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS [IPU PELICHUH IPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
2JIEMEHTOB OLICHUBAHMUSI
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics uWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHB IIPOSABIIAIET YMEHHUE JIOTUYHO €ro Hu3JjlaraTb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTH B HUB3JIOKEHUU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYITMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[IpoxBunythiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpoILIo
YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC, IPABUIILHO
MPUMEHSIET TEOPEeTUYECKHE TOJOXKEHUS TpU pElIeHUuU
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBbIKaMU ¥ MPUEMaMH UX BbIOJTHEHUS
Bricokuit ypoBenb |OOyuatomuiicss ri1yOOKO M NPOYHO YCBOWJ MPOrPAaMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO U JIOTHYECKH CTPOMHO €ro H3Jaraer,
JaeT MCUEPIIBIBAIOIIME OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSA3BIBACTCS TEOpPHUSA C IPAKTHKOW, NPU ITOM
oOyJarolmuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiseTCS  C
3aJladyaMM, BONpPOCAMM M JPYrMMHM BHJAMU HPUMEHEHUs
3HaHWHM, TIOKAa3bIBAET 3HAKOMCTBO C MOHOTpadUUECKOn




NEPUOJNYECKUMU H3/1aHUSMH, HPAaBUIBHO OOOCHOBBIBAET
NPUHATBIE PELIeHHs, CBOOOIHO BIIAZEET PA3HOCTOPOHHUMU
HaBBbIKAMH, IPUEMAMU BBIIIOJHEHUS IPAKTUYECKUX paObOT

7.1. Texylmiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb yCHEBAaEMOCTH OOecrevyrBaeT OICHHMBAaHHE XOJla OCBOCHHUS JUCIUILIMHBI
(MOAayJsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AMCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHMUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJICHHBIX HAa OCBOCHHE 3HAHWUW, YMEHHM, HaBBIKOB W/ WM ONbITA JESATENbHOCTH, IO
HAKOIMUTENbHON crucTeMe B Oajiax ycTaHaBiiMBaeTcs nosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. llpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJieHa Ha OICHUBAHHE PE3yIbTaTOB O0y4EeHUS
10 JUCUUIUIMHE (MOJYJIIO) U IPOBOJUTCS C HCIIOJIL30BAaHHEM (DOHIOB OIIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJIBHBIX 3agaHWid ®3 0a3bl (OHIA OLEHOYHBIX CPEJICTB IIO
o0pa3oBaTebHON IpOrpaMMe.

IIpumepbl THIIOBBIX KOHTPOJIbLHBIX 3a1aHui U3 0a3bl (poHIA
OLICHOYHBIX CPEACTB M0 00pa30BaTeJIbHON IpOrpaMme

2 cemecTp . IK3ameH. MexaHuKa

1. Koneco pagumycom 10 cm BpalL,aeTcs BOKPYr HEMNOABUMKHOM OCU. 3aBUCMMOCTb JIMHENHOM CKOPOCTU TOYEK
Ha oboze Koneca OT BpemMeHM 3aaaeTca ypasHeHnem V=3t+t? (cm/c). Kakasa dyHKUmMA onucbiBaeT
3aBMCMMOCTb YI/I0BOM CKOPOCTM OT BPEMEHU?

1) 0,003t+0,001t?

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

2. Mpu nycKe anekTpoABUraTens AKopb Nnpnobpen MomeHT umnybca 35 [xK-c. B Te4yeHme Kakoro
BPEMEHWN Ha AKOPb AENCTBOBA/I MOMEHT CU/Ibl BEIMYMHON 7 H-m?

3. MNoTeHUManbHasA aHeprna YactTuubl 3agaetcsa yHkumen. U=xyz. Yemy paBHa paboTa no nepemeLleHuto
aToM Yactnubl U3 1. A (1,1,1) B 7. B (2,2,2) (daHHble npuBeaeHsbl B cucteme CU)?

MonekynapHasa ¢ouUsMKa n TepMmogMHaAMUKA

1. Tennin n Bogopos nmetrot TemnepaTypy 300 K. YKaxKuTe oTHOLIEHWE Ynca cTeneHel cBoboabl MOIEKY N
3TUX ra3os.

2. Asnexvie andodysnm MeeT MecTo NPU HANYUKN FPALMEHTA ...

1) Temnepatypbl

2) KOHUEHTpaLuuu

3) CKOPOCTM CNOEB XUAKOCTU AN ra3a
4) aneKTpUYecKoro 3apasa



3. Ecam C—TennoemKocTb naeansHoro rasa, C=0 cootseTcTayerT ...
1) nsobapHomy npotueccy

2) n3oxopHOMY npoueccy

3) M30TEPMUYECKOMY CXKATUIO

4) N30TEPMMYECKOMY PaCLLUMPEHUIO

5) agnabaTtnueckomy npougeccy

AneKTpn4ecTso

1. ToyeyHbIi 3apAg, +q HaxoaUTCA B LeHTpe chepryeckoin MoBepxXHOCTU. YTO NPOM30MAET C MOTOKOM
BeKTopa E, ecm chepy 3aMeHUTb Kybom Toro e obbema?

1) He nsmeHuTca

2) YBenuuutca

3) YMmeHblumTCA

2. MNOCKNI BO3AYLIHbIN KOHAEHCATOP 3apPsAAW/IM OT UCTOYHUKA NOCTOSIHHOTO HaMNPAXKEHUA U OTKOUUIN.
KaK U3MeHUTCA 3Heprmua KOHAEHCATOPa, eC/Iv NAOLWAAb NEPEKPbITUA 0OKNALOK KOHAEHCATOPA YBENNYUTL B
2 pasa, a PaccToAHME MeXAY HUMU YMEHbLINTb B 2 pa3a’?

1) He nsmenutca

2) YBenmuutca B 2 pasa

3) YMeHbluunTca B 2 pasa

4) YeenunuuTtca B 4 pasa

5) YmeHblunTca B 4 pasa

3 cemectp. 3auer BPK.

MarHeTusm

1. MpoTOH BNEeTaeT B 0A4HOPOAHOE MAarHUTHOE Nose NepneHaMKyAAPHO IMHUAM MarHUTHOM MHAYKLMN U
HauyMHaEeT ABMIaTbCA MO OKPYKHOCTU. [pU yBENNYEHUM KUHETUYECKOM HEPTMM NPOTOHa (v<<c) B 4 pa3a
pPaguycC OKPYKHOCTHU

1) ymeHblUMTCA B 2 pasa

2) ymeHbwunTCA B 4 pasa

3) yBennuuTcs B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTcA

Kone6aHusa v BoNHbI

1. MOMEHT nHepumn GU3MYECKOro MasTHMKA YBEANUYNAM B 8 pas, a PacCTOAHME OT OCU BPaLLEHUA A0
LeHTpa macc — B 2 pas3a Npu HEM3MEHHOM Macce MaATHMKa. [pKn 3ToM YacToTa KonebaHuin MadTHMKA
1) yBenmumnacb

2) ymeHbLIMNaCh

3) He n3meHunachb

2. [110THOCTb NMOTOKa 3HEPr1KM BO3pOCaa B 2 pas3a, a CKOPOCTb PacnpOCTPaHeHMs BOHbI — B 4 pasa. Mpu
3TOM 06bEMHasA MNNOTHOCTb SHEPTUK

1) ymeHbLuMNach

2) yBennuunnach

3) He U3meHuNacb



3. KosnebaTenbHbI KOHTYP COCTOUT M3 KOHAEHCAaTopa eMKOCTbIO C M KaTyLWKN MHAYKTUBHOCTbIO L.
AKTMBHOE COMpPOTMBAEHME KOHTYpa R. ECM MHAYKTUBHOCTb L KOHTYpa yBEANYMTb, OCTABAAA OCTa/IbHbIe
napameTpbl HEM3MEHHbIMUW, TO BPEMS peslakcauum

1) ymeHbLUUTCS

2) yBennuutcs

3) He nsmeHuTCA

BonHoBaa 1 KBaHTOBaA ONTUKA

1. Mpwn BpaweHnM aHanmM3aTopa BOKPYr HanpasaeHna pacnpoctpaHeHua ECTECTBEHHOTO ceeta ...

1) MIHTEHCUMBHOCTb CBETA 3@ aHA/IM3aTOPOM U3MEHAETCA OT HYNA 40 MAaKCMMa/IbHOrO 3HaYeHUs B
3aBMCMMOCTYM OT yr/1a MOBOPOTa aHa/n3aTopa.

2) UIHTEHCMBHOCTb CBETA 3@ aHA/IM3aTOPOM He 3aBUCUT OT yI/1a MOBOPOTa aHaIM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLLAETCSA B 2 pa3a OT ero MaKCMMasibHOTO 3HAYEeHUsA B 3aBUCMMOCTM OT YI/1a
NoBOPOTa aHaAn3aTopa.

2. Habnopaetcs seneHune BHewHero ¢otoaddekTa. Mpu aTom ¢ ymeHbweHnem AJIMHbI BOJTHbI
najatoLwero cBeTa yBesamyaTca...

1) kpacHas rpaHuLa poToadpdekTa

2) BeIMYNHA 3a4€ePKMBAOLLEN PA3HOCTM NOTEHLMANOB

3) sHeprus ¢oTOHOB

4) KNHETMYECKas SHePrus 31eKTPOHOB

5) paboTa BbIXxo4a 3/1€KTPOHOB M3 MeTaiNa

3. MneHKa (n=1,5) ocBelleHa NaaaoWmMmm NepneHanKYIAPHO KenTbiMmmn ydamm (600 Hm). Mpu Kakol
HaMmeHbLuen TonwmHe nneHka B OTPAXKEHHOM cBete 6yaeT KasaTbcs YepHoii? OTBET BBEAUTE B HM.

®dur3nKa aTomos u MOIEeKYN. ®dusnkKa TBEpAoro tena

1. lnA aneKTpoHa Ha NepBoOM U BTOPOI 0pbuTax B BOAOPOAONOA0OHOM MOHE refins OTHOLIEHWE CKOPOCTeN
v1/V2 paBHo...

1) 4

2)1/2

3)1/4

4)2

2. OnpegenvTe OTHOLIEHWE MUHUMA/bHbIX H4acToT pOTOHOB B cepuax basbmepa v MaweHa. OTBeT BBeAUTE
B BMAe a/B, Hanpumep: 235/9.

3. YKaXuTe 3aBUCUMOCTb OT I1aBHOr0 KBaHTOBOIO YMC/a paamyca N-0i CTaumMoHapHON opbuTsl.
1) n?

2)n

3) 1/n?

4)1/n

HepequL BOITPOCOB JIs1 TPOBCACHUA HpOMC)I(WO‘IHOfI arTeCTalnun



IlepeyeHb BONPOCOB /1Jisl IPOBEACHUSI IPOMEKYTOYHOU
arTecTaluu

1.

2 cemecTtp. IK3ameH. MexaHuKa:

1.

10.

11.

12.

13.

14.

15.

16.

MexaHWKa, pasgenbl MexaHWKn. Buabl MexaHUyYeckoro asuxkeHus. MaTtepuabHan TOUKa,
abconoTHO TBepaoe Teso. Cuctema oTcHeTa. TpaekTopus, NyTb, MepemelleHume.

MocTynaTenbHOe ABUKeHWe. BekTop cpeaHei ckopocTu. MrHoBeHHas ckopocTb. CpeaHss
nyTeBas CKOPOCTb.

CpeaHee yckopeHue. MrHoBeHHOe yCcKopeHue. BeKTop NosIHOro YCKOPEHUSA U ero
cocTasnsoLme.

[BUXKeHne maTepmnanbHOM TOYKM MO OKPYKHOCTU. Yron NOBOPOTa, YI/10Basi CKOPOCTb,
yrnoBoe yckopeHue. CBA3b YrN0BbIX U IMHENHbIX BE/INYMH.

3aKoHbl HbtoTOHa. VIHepuManbHble cMcTeMbl oTcyeTa. NoHATUE MHEPTHOM U
rpaBuUTaLMOHHOM macc. Cuna.

Mmnynbe Tena v UMNYAbC CUAbl. 3aKOH U3MEHEHUA UMMYbca Tena. YpaBHeHue
OBWXKEHUA B AVHAMMKeE.

Nmnynbc cuctembl Ten. 3aKOHbl USMEHEHMA U COXPAHEHMA MMMYIbCa MEXaHNYeCKoM
CUCTEMDI.

LleHTp macc. YpaBHeHWe ABUKEHUA LeHTpa macc.
MoHATMe paboTbl. PaboTa NOCTOAHHOM U NepemMeHHOM cuabl. MOLWHOCTb.
MoHATWE 3HeprMm B mexaHuKe. KnHetuyeckas aHeprma.

KoHcepBaTMBHbIE M AUCCUMATMBHbIE CUbl. Mpumepsl. MoTeHUManbHasa sHeprua. CeA3b
MeXay NOTeHLUNANbHOW SHEPrUeit U CUNON.

MonHaa mexaHMYecKana aHeprua. 3aKOHbI U3MEHEHUA U COXpaHeHUnA NoaHOM
MeXaHWYecKom HEpPrmnun.

[dnHaMMKa BpalaTesIbHOro ABMMKEHMA. MOMEHT MHEPUMM MaTeEPUAIbHOM TOUYKKU, CUCTEMDI
MaTepuanbHbIX TOYeK, Tena. Teopema LLTeiHepa.

KnHeTnyecKkan sHeprma spalLatolLeroca tena. KMHeTnyeckasa sHeprua Tena, y4acTByOLLEero
BO BPaLWaTe/IbHO-NOCTYMNaTE/IbHOM OBUXEHUMN.

MOMEHTbI CUJIbl OTHOCUTENIbHO TOYKU U OTHOCUTENIbHO Ocu. PaboTa npu BpawaTe/;ibHOM
ABuKeHnn. OcHoBHOEe YpaBHEHNE AUHAMUKU BPALWLATE/IbHOIO ABUNXKEHUA.

MoMeHTEI HUMITYyJIbCa MaTepI/IaHBHOﬁ TOYKH OTHOCUTECIIbHO TOYKHU U OTHOCUTCIIBHO OCH.

MOJIeKYJIsIpHasi (pU3UKA U TEPMOJAMHAMHUKA!

17.

18.

MonekynsapHasa ¢p13nka u TepmoamuHammKa. CTaTUCTUYECKUIA U TEPMOAUHAMMUYECKUIA MeToAbl
nccnefoBaHUsA BelwecTsa. TepMmoanHaMUYecKMe napameTpbl.

MpaeanbHbil ras. 3akoHbl ngeanbHoro rasa. OcHoBHoe ypaBHeHne MKT.



19.

20.

21.

22.

23.

24.

25.

26.

27.

3akoH Makceenna o pacnpegeneHnn moneKkyn naeanbHoro rasa no CKOpoCcTaAM
BapomeTtpuueckaa dopmyna. Pacnpeaenerve bonbumaHa.

Yucno cteneHelt cBo60abl MOIEKY/bl. 3aKOH PAaBHOMEPHOrO pacnpeaeneHua SHEPrMM No CTENEHAM
cB060AbI MONEKYN. BHYTPEHHAA SHeprMa naeanbHOro rasa.

Tennota u pabota. NMepBoe Hayasno TepMoAMHAMUKK. MTPpUMEHEHUE NEPBOTO Havana
TEPMOAMHAMMKM K Pa3/INYHbIM MPoLLeccam.

TennoemkocTb. YpaBHeHMe Maitepa. PU3nMyecknin cMbICa YHUBEPCAIbHOM ra30BOM NOCTOAHHOW.
Aanabatnyeckuii npouecc. YpaBHeHue lMyaccoHa.

MonuTtponHble npoueccol.

Uukn. KN4 unkna. O6patmble 1 HeobpaTumble npouecchbl. Linka KapHo.

3HTpOI'IVIﬂ. CraTmucTuyeckoe To/IKoBaHMe SHTPONMNN. BTOpOG Ha4yazno0 TeEpMOANHAMUKA

dneKTprU4ecTsBo:

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

dneKkTpusauma Ten TpeHuem. [UCKPeTHOCTb 3apAdo0B. D/eMeHTapHbl 3apad. 3akoH
COXpaHeHus 371eKTPUYECKOro 3apaaa.

B3anmopeicTeBre aNeKTpUYeCcKnx 3apagos. 3akoH KyaoHa.
dneKTpocTaTnyeckoe none. HanpsaKeHHOCTb 3/IEKTPOCTAaTUYECKOro NoA.

Mone ToyeyHoro 3apsga. lNpuUHLMN CyneprnosuLMm dNeKTpocTaTudeckoro nossa. Cuaosble
JIMHUWN 3/1€KTPOCTAaTUYECKOro nona. MoTOK BEKTOpa HaMpPAXEHHOCTU 3/1eKTPOCTaTUYECKOro
nons. Teopema OcTporpazcKoro-raycca Ans 3N1eKTPUYECKOro Nnoss B Bakyyme.

MpMmeHeHMe Teopembl laycca K pacyeTy 3/1eKTPOCTAaTUUECKUX MNOJiel 3apsXKeHHOM
6eCcKOHeYHOM NN0CKOCTH, chepbl, LWapa U LUAMHAPA B BaKyyMe.

PaboTa no nepemelLeHUIO TOYEYHOro 3apsfa B MoJie TOYEeYHOro 3apaga. Teopema O
LMPKYNALMM BEKTOPA HANPSKEHHOCTU 3/1eKTPOCTAaTUYECKOro Nons.

MoTeHuWan aneKTpocTaTUyeckoro noada. PasHOCTb NOTEHLMANO0B.
CgAasb mexay HanpAXeHHOCTbo U NOTEHLIMA/IOM. DKBMNOTEHLMANbHbIE NOBEPXHOCTU.

NPOBOAHUK B 3N1EKTPOCTATUHECKOM TMOJIe. 3/IEKTPOCTATUHECKOE nNnone B NOJNOCTU
NPOBOAHWMKA. 9/TEKTPOCTATUYECKAA MHAYKLUNA. S/NEKTPOCTAaTUYECKAA 3alluUTa.

€MKOCTb  YyEAMHEHHOrIOo nposoAgHUKa. KOHAEHCATOopbI. €MKOCTb KOHAEHCATOpPOB.
coegnHeHMe KOHOEHCATOPOB.

SHEPrua CUCTeMbl 3SNEKTPUYECKUX 3apAafoB. 3Heprna 3apAXeHHOro npoBOAHUKa U
KOHAEeHCaTopa. SHeprua 31eKTpn4eckoro nonaA. obbeMHas MJOTHOCTb SHEpPrun.

3 cemecTp. 3auetr BPK. MarHeTtusm:

39.

40.

OnbiThl dpctega. MarHutHoe nose. BekTop MarHWTHOWM WHAYKUMK. CUAOBble NUHUK
MarHMTHOro Mosns.

MarHuTHoe nosie NpPoBOAHMKA C TOKOM. 3akoH bno-Casapa-/lannaca. MpuHumn



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

cynepnosnumm MarHMTHOro NonA.

[encrtene MarHMTHOrO NOA Ha NPOBOAHMKM ¢ TOKOM. Cuna Amnepa.
[encrTene marHMTHOro Nos Ha ABUXKyLmeca 3apsaabl.Cuna SlopeHua.
[BUKeHne 3apAKeHHbIX YacTUL, B MarHUTHOM Mnone.

MOTOK BEKTOPA MarHUTHOM MHAYKUMK. Teopema laycca Ana MarHUTHOrO Noss.
Teopema 0 LMPKYNALUN BEKTOPA MAarHUTHON MHAYKLMM B BaKyyMe.
MarHuTHoe none coneHonga n Topomaa.

PaboTa no nepemeLl,eHNto NPOBOAHMKA U KOHTYPa C TOKOM B MarHUTHOM MoJe.

OnbiTbl ®apagesn. ABneHne 3NeKTPOMArHUTHOM MHAYKUMK. 3akoH Papaaes. Mpasuio
NleHua.

flBneHne camonHaykumu. NMotokocuenneHne. MHAYKTUBHOCTL. 3C camonHAyKLUK.
dHeprva marHUTHOro nons. O6bemHan NAOTHOCTb SHEPTUM MAFHUTHOIO NOAS.
MarHuTHoe none B Belwectse. MarHUTHOE Nosie aTOMOB U MONEKY .

Tunbl marHeTUKoB. [ua-, napamarHeTusm.

BekTOp HamarHM4yeHHOCTU. HanpAXKeHHOCTb MarHUTHOro NoaAa. MarHmMTHas
BOCMPUMMYMBOCTb M MArHUTHaA NPOHULLAEMOCTb.

3aKOH NOJIHOTO TOKa AN MAarHUTHOrO NOAA B BeLLecTBe

OcHoBbI Teopuu MakcBeIa AJIs 3JIEKTPOMArHUTHOTO 1oJIsl. Y paBHeHHs MakcBeria
B HHTETPAIBHON opMme.

Konedanus u BojiHbl. BosiHOBas onTHKaA:
KonebaTenbHble npouecchbl. [apMOHMYecKkmne KonebaHma n nx XapPaKTEPUCTUKN.

MexaHU4YecKkmne rapmoHMYeckne KonebaHus. FapmoHMYeCcKnin ocuMnnaTop. MNpy*KUHHbIN,
dU3NYECKMIA U MATEMATUYECKUIA MASTHUKM.

CBob6OAHbIE TAPMOHUYECKME KoNebaHUs B KonebaTenbHOM KOHTYpe.

CnorKeHue rapMoHMYEcKUX KosiebaHWii 04HOTo HamnpaBieHUA Y 0AUHAKOBOM YacToOTbl.
CnorkeHue ABYX B3aMMHO MeprneHaMKYAPHbIX KofiebaHUi 0AMHAKOBOM YacToTbl.
3aTtyxatolme KonebaHus. ABToKonebaHMA. BbiHyKAeHHble KonebaHuA. PesoHaHc.

BosiHbl. Mpupoaga 1 kKnaccudurKauma BoaAH. YpaBHeHMe beryLieit BoHbl. XapaKTepucTMKa
BO/IH. ®Pa30Ban CKOPOCTb BOJIHbI.

NeKTPOMarHUTHblE BOJHbI M UX CBOWCTBA.BekTop YmoBa-IoiHTHHra.

NHTepdepeHLma ceeTa. YCI0BMA MaKCUMyMa U MUHUMYMa Npu nHTepdepeHunn. OnbIT
HOHra.

Ondpakuma ceeTa. Ycnosua HabaogeHusa guopakumn. NpuHumn MNolireHca-dpeHens.

MeTog, 30H PpeHens. CBoiicTBa 30H PpeHensa. 30HHaA NAacTUHKa.



67.

68.

69.

70.

Ondpakuma PpayHrodepa Ha NAOCKOM Wenm npu HopMabHOM NaeHMM CBETa.
Ondpakuma GpayHrodpepa Ha AUPPaKLMOHHOM peLleTKe.
Ouncnepcna ceeta.HopmanbHasa M aHOMaslbHasA AMCNEPCUA.

I'Ionﬂpm3au,v1ﬂ CBETa.

KBaHTOBbBIE CBOWCTBA M3JIyYeHUS, ATOMHAS U si/iepHas Ppusuka:

1. TennoBoe M3Ny4YeHME N ero XapaKTepUCTUKU. ABCONIOTHO YepHoe Teno.

2. 3akon Kupxroga. PaBHOBECHOCTB TEIUIOBOTO U3ITyYECHUSI.

3. 3akons! Ctedana-bonbiimana, cMmerieHus Buna.

4. ®opmymnel Penes-JIxunca u [Inanka. ['mmore3a 0 KBaHTOBOH MPUPOAE TETIOBOTO H3TyUCHHUS.
5. Bunst poroaddexra. 3akonsl BHemHero ¢potodddekra. YpaBHeHHe DHHIITEHHA Il BHEIIIHETO
dhotoaddekra.

6. DHeprust. Macca 1 UMITyJIbC CBETOBBIX KBaHTOB. /laBieHue cBera.

7. BonHoBble cBoiicTBa MUKpouacTull. Teopus ne bpoitns.

8. Vpasuenue lllpenunrepa u NpUHIIKI HEOTPeAeIeHHOCTH [ eii3enbepra.

9. Ctpoenue aToma Bogopoja no bopy.

10. Teopust CTpOCHUST MHOTO3JICKTPOHHBIX aTOMOB M 00pa30BaHNE ONTHICCKHUX CIIEKTPOB.

11. Ctpoenue aTOMHOTO siipa. DHEPrust CBsi3u siaep. JJedekT Maccol.

12. PagroakTuBHOCTH. BUIBI simepHOTO pacmnaja.

13. 3oHHast TeopuUsl TBEPAOTO TEA.

14. DnemMeHTapHBIC YaCTHIIEL. THITHI B3aMMOICHCTBHNA 0OBEKTOB MATEPHH.
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