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1 Lenu ocBOeHUs AUCLUATIIMHBI (MOZYJIs)

Llenbto ocBoeHMsT AUCLMIUIMHBI (Moayns) «®du3uka» sIB/IsSETCS OBJafZileHWe CTYJeHTaMU
HEOOXOZAWMBIM ¥ [IOCTAaTOYHBIM  YPOBHEM  OOLIeKY/JbTYPHBIX U  INPO¢eCcCHOHATBHBIX
KoMreTeHIIM B cooTBeTcTBUM C TpeboBanusimu ®I'OC BO 1o HampaB/eHHIO TOJTOTOBKU
13.03.01 Teruio3HepreTyka v TerIOTeXHUKA.

2 MecTo jucnMiiuHbI (MOAy/Is1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbI
MOATrOTOBKM 0akasiaBpa (Marucrpa, CrenuaamucTa)

MucuuruiiHa «@u3nKka» BXOAWUT B 6a30BYH0 uacTh 0si0Ka 1 oOpa3oBaTeibHOM MPOrpaMMBbl.

Inist u3yuyeHus! TUCLIMTUTMHBI He0OXOIUMBI 3HaHUS (YMeHUsl, BiafieHus1), CHOpMUPOBaHHbIE
B pe3y/bTaTe W3yueHWs MIKOMbHOro Kypca ¢usuku (11 Kmacc), a Takke AWCIUTUIMHBI
«MaremaTuka».

3HaHus (YMeHUsi, BIafieHWs ), TIOMyYeHHbIe MPU W3yueHWH AAHHOW AWCIUTUIMHBI OyAyT
HeOOXOZAMMBI  /I/IST  OCBOEHUWSI TOC/TEAYIOIUX —JUCHUIUIMH: «XuMmus», «TeopeTrueckas
MeXaHHUKa», «[MpuknaaHas MeXaHHUKa», «TexHuueckas TepMOAMHAMUKa»,
«upporazouHaMuKa», «OJIEKTPOTEXHUKA M 3JIEKTPOHUMKa», «Teromaccoobmen», «OCHOBBI
TpaHchopmaly TerioTel», «MaTepuanoBegenvie u TKM».

3 KomnereHuu o0yuaromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHHSA
AMCLIMIUTAHBI (MO/y/IsI) M IVIAHUPYyeMble pe3y/IbTaThl 00yueHust

B pe3synbraTe 0CBOeHUs AUCLMIUIMHBI (Moayns) «®Pusvka» oO0ydYaroL[uiics [JO/DKeH
00s1a/1aTh CIeAYIOMMMUA KOMITeTeHLMSMHU:

CTpyKTypHBIi1
5/1IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHus
KOMITeTEeHLIUU

OIIK-2 - crtocoGHOCTBIO IEMOHCTPUPOBaTh Oa30Bble 3HAHMS B 00/1aCTH €CTeCTBEHHOHAYYHBIX
JVCLIMTUIMH, TOTOBHOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYYHYHO CYIITHOCTD TIpobsieMm,
BO3HUKAIOIIIMX B X0/le TTPo(heCCHOHATLHOU [1esiTe/IbHOCTU; IPUMEHSITh [IJ1s1 UX pPa3pelieHus
OCHOBHbIE 3aKOHBI €CTeCTBO3HaHUSI, METO/Ibl MaTeMaTUUYECKOT0 aHa/u3a U MO/ e/IMPOBaHus,
TeOPEeTUYECKOT0 U S3KCIePUMEHTA/IbHOTO UCC/IeIOBAHUST

3HaTb - (yHIameHTabHbIE TTOHSATHS, 3aKOHBI U TEOPUU K/IACCUUECKOU U
COBpeMeHHOM (p13UKH;

- OCHOBHbIE METO/Ibl CC/Ie[JOBAaHUM, UCTIO/b3yeMble B K/TaCCUUeCKON 1
COBPeMeHHOU (PU3KKe;

- (usmueckre OCHOBBI MeXaHHKHU, 1eKTPUUeCTBa U MarHeTH3Ma, (GPU3UKu
KOsieOaHUM U BOJIH, KBAHTOBOU (DH3MKH, 3/IEKTPOJUHAMUKH, CTAaTUCTUUECKON
(b13UKU U TeDMOJVMHAMUKY, aTOMHOM U silepHOU (DU3UKHU.

Ymetb - 00BSICHATBH, CUCTeMaTU3UPOBATh M TTPOTHO3UPOBATh HabJIt0jaeMble sIBIeHUs]
1 TIPOLIECChI C TOUKU 3peHust PyHJaMeHTabHbIX TIOHSTHUM, 3aKOHOB U Teopuit
K/TaCCUYeCKOW ¥ COBpeMeHHOM (pU3UKW;

- pelllaTh TUIIOBbIE 33[jau MeXaHWKH, 3/IeKTPUUeCTBa U MarHeTusMma, (u3rKu
Kosie0aHWM W BOJIH, KBAaHTOBOW (DU3MKH, 3/IEKTPOJUHAMHMKH, CTAaTHCTHUYECKON
(b13MKY ¥ TePMOIMHAMMKH, aTOMHOM U siIePHOM (pU3UKHY;

- TPUMEHSTh 3HaHWS Kypca o0meid ¢u3nkd B TipodeccHoHanbHON
nesiTe/TbHOCTH; MCTOJTb30BaTh MX Ha MEX/JUCIIUT/IMHADHOM YPOBHE;

- rpuoOpeTaTth 3HaHUS B 00/1aCTH PU3UKY;

- KODDPEKTHO BbIpa)KaTb W AapryMEHTHPOBAHHO OOOCHOBBLIBATH TIOJIOXKEHHUS]
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CTpyKTypHBIi

5/IEMEHT [L1aHupyeMble pe3y/IbTaTbl 00yUeHHUsT
KOMIIeTEeHLIVU
peMeTHON 00/1aCTH 3HAHMS.
Bnazgets - TPAaKTUYeCKHMM HaBBbIKAMM HCIIO0/Ib30BAHUSI 3/IEMEHTOB Kypca 0OIie

(bu3MKM Ha [ApYruxX [AWCLUIUIMHAX, Ha 3aHATHSX B ayJUTODUM M Ha
MPOM3BO/ICTBEHHOMN MPAKTUKe;

- cnocobamMM  JIEeMOHCTpPAL[MM yYMeHUsi OOBSICHSTh, CHCTEeMaTH3UpPOBaTh U
MPOrHO3UPOBATh HaOJIFO/laeMble SIBJIEHUS] W TIPOLECCHI C TOUKW 3PeHHUs
(byHZaMeHTabHBIX TIOHSTHH, 3aKOHOB U TEOPHI K/IaCCUUeCKOW U COBpeMeHHOMH
bu3uKy;

-  MeTOAaMH{ pelleHHs TUIIOBBIX 3aJau MeXaHWKH, 3J1eKTpUuecTBa WU
MarHeTu3Mma, (Gu3uKu  KomebaHM W BOJIH, KBAHTOBOW  (DM3UKH,
H/IEKTPOIMHAMUKH, CTaTUCTUUYeCKOW (PU3MKU M TepMOJWHAMUKU, aTOMHOU U
si71epHOM (PU3UKY;

- HaBblKAMM W MeTOAWKaMU  0000lleHUss  pe3y/ibTaTOB  pelleHws,
PKCTIepUMeHTa/IbHOU JeITelbHOCTY;

- cnocobamMM  OLIeHMBaHWsS 3HAUMMOCTHM U TPAKTUUYeCKOW TPUTOIHOCTH
MOTyYeHHBIX pe3y/IbTaToB;

- BO3MOKHOCTBIO MEX/JUCLIMITMHADHOTO TIpUMeHeHUsi 3HaHWM, YMeHUH U
B/1a/IeHH, C)OPMUPOBAHHBIX TTPU U3yUeHUH Kypca o01ieli hu3uky;

-~ OCHOBHBIMH MeTOJaMH HCC/IeJOBaHUSA B obnactu (bI/ISI/IKI/I, MPAKTUUECKNMHU
YMEHHUAMH 1 HABBIKaMH WX HCI10/Ib30BAHUS;

B HpOd)ECCI/IOHaJ'ILHLIM A3BIKOM HPEAMETHOI\/JI obJlacTy 3HaHUS.




4 CTpyKTypa U cofiep>kaHue AUCLUIUIUHBI (MOAY/Is)

OO6111ast TPYA0EMKOCTh AUCHUITMHBI cOcTaBisieT 11 3aueTHbIX equHul] 396 akaz. 4acoB, B TOM UUCIIe:
— KOHTakTHasi pabota — 230,3 akaj. 4acoB:

— ayjuTopHas — 222 akajl. 4yacos;
— BHeayauTOpHas — 8,3 aka/. yacoB

— camMocTosTebHas pabora — 94,3 akajl. 4acoB;

— TIOATOTOBKA K 3K3aMeHy — 71,4 akaz. yaca

—
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1. MexaHuka 1 | 12 | 12/4,7 | 12/4,7 22,8 |IloaroroBka K iabopaTopHbIM 3amura 1abopaTopHbIX OIIK-2 —
1% 141 paboTam; pelieHre JOMAaIHUX  |paboT; cAaua JOMaITHUX 3yB
3a/jay; MO/ArOTOBKA K 3a/ja4; KO/UIOKBUYMBI;
KOJIJIOKBUyMaM; MO/ITOTOBKA K |KOHTPOJIbHasi paboTa
KOHTPOJIbHOM paboTe
2. MonexkyisipHas ¢bu3nka u 1 | 12 | 12/4,6 | 12/4,6 22,7  |TloaroroBka K 1abopaTOpHbIM 3arura 1abopaToOpHBIX OIIK-2 -
TepMOJMHaMUKa n n paboTam; pellleHue JOMAaITHUX  |paboT; cAaua JOMaITHUX 3yB
3a/a4; MOArOTOBKA K 3a/,a4; KOJUIOKBUYMBI;
KOJIJIOKBUyMaM; MO/ITOTOBKAa K |KOHTPOJIbHasi paboTa
KOHTPOJIbHOM paboTe
3. DNeKTpUUeCTBO U MarHeTHU3M 1 | 12 | 12/4,7 | 12/4,7 22,7 |TloaroTtoBKa K 1abopaTOPHBIM 3aruTa 1abopaTopHbIX OIIK-2 —
n " paboTam; pelieHue AOMAaIHUX  |paboT; caua OMaIIHuX 3yB
3a/jay; MOArOTOBKA K 3a/lay; KO/UIOKBUYMBI;
KOJIJIOKBMYMaM; TIOATOTOBKA K |KOHTPOJIbHAsi paboTta
KOHTPOJ/IbHOM paboTe




AypuTtopHast - E
KOHTaKTHasi pabora = g ' =
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HToro 3a cemecTp 1 | 36 |36/1411|36/1411| 68,2 |IIoAroTroBKa K 3K3aMeHY JK3aMeH OIIK-2 —
3yB
4. Ontrka 2 | 14 | 14/51 | 14/51 8,7 |IlogroroBka K 1abopaTOpHBLIM 3aruTa 1abopaTopHbIX OIIK-2 -
paboTaMm; pelieHre AOMAaIHUX  |(paboT; c/aua JOMaIHUX 3yB
3a/lay; MOArOTOBKA K 3a/lay; KO/UIOKBUYMBI;
KOJIJIOKBMYMaM; TIOATOTOBKA K |KOHTPOJIbHasi paboTta
KOHTPOJIbHOM paboTe
5. ®u3nka atoma 2 | 12 | 12/4,5 | 12/4,5 8,7 |IlogroToBka K 1ab0paTOPHBIM 3armuTa 1abopaTOpHBIX OIIK-2 —
nu 141 paboTam; pelieHye JOMalIHUX  |paboT; cava JOMAaIIHUX 3yB
3a/a4; MOArOTOBKA K 3a/ja4; KOJUIOKBUYMBI;
KOJIJIOKBUyMaMm; MO/ITOTOBKA K |KOHTPOJIbHasi paboTa
KOHTPOJIbHOM paboTe
6. @u3MKa aTOMHOTO siipa 2 | 12 | 12/4,5 | 12/4,5 8,7 |IlogroroBka K 1ab0paTOPHBIM 3aruTa 1abopaTopHbIX OIIK-2 -
n " paboTaMm; pelieHue AOMAaIHUX  |(paboT; caua J0OMalHuX 3yB
3a/lay; MOArOTOBKA K 3a/lay; KO/UIOKBUYMBI;
KOJIJIOKBMYMaM; TIOATOTOBKA K |KOHTPOJIbHasi paboTta
KOHTPOJ/IbHOM paboTe
Hroro 3a cemecTp 2 | 38 [38/1411|38/141| 26,1 |IloaroroBKa K 3K3aMeHy JK3aMeH OIIK-2 —
3yB
HWToro nmo gucumniuae 74 |74/281|74/2811| 94,3

U — B TOM umcsie, yachl, OTBe/IeHHbIE Ha PaOOTy B UHTEPAKTUBHOM (opMme.




5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B mporiecce mperofiaBaHusi JUCLHUITIMHBI «®DU3MKa» TMPUMEHSIIOTCS TPAJULIMOHHAS |
MO/YTbHO-KOMITETEHTHOCTHASI TEXHOIOTHH.

JIeKUMU TPOXOAAT B TPaZAMLMOHHON (opMe C UCI0/Ib30BaHUEM MY/IbTUMEIUIHOTO
obopyioBaHusl.

JIeKUMOHHBIN MaTepuas 3aKpervisieTcsi B XOZie TPAKTUYeCKuX paboT, Ha KOTOPBIX
BBITIOJIHSAIOTCST TPYIINOBbIe WM WHAWBUAYyasjbHbIe 33/laHWs TI0 TIpOWeHHOW Teme. Ilpm
TIPOBEJIEHNH TPAKTUUECKUX 3aHATHH HCIOJb3YeTCs METOJ, KOHTEKCTHOTO O0yueHusi, KOTOPbIH
TI03BOJISIET YCBOUTb MaTepuasl MyTeM BbISIBJIEHUsI CBsI3€d MeXy KOHKDETHBIM 3HAHHEM U €ro
TIPUMEHEHUEM.

CamocTosiTenibHasi paboTa CTY/I€HTOB CTHMYJ/IMPYeT CTYJeHTOB K CaMOCTOSITe/TbHOMN
npopaboTKe TeM B MpoLjecce TMOATOTOBKH K 3amiuTe jlabopaTopHBIX paboT, 3aiiyTe pelleHHs
3a/1au, TIOATOTOBKe K KOHTPOJIbHBIM Pab0TaM M UTOTOBOM aTTeCTALlUM, a TakKXKe TIPU HarMCaHUU
KOHCITEKTa TI0 BOIIPOCaM, OTBEZIEHHBIM Ha CaMOCTOSITe/TbHOE U3yUeHHe.



6 YueOHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOSITe/TbHOUH PadoThl 00yYarIIUXCsl

IToaroroBKa K /1abopaTopHbIM padoTam
[laHHBIN BMJ, CaMOCTOSITe/IbHOM pabOThl MpejrosaraeT CaMOCTOSITe/bHYIO MPOpaboTKy
00yyJaroImyMcs MeTOAMYeCKOTO OMNMCaHWsl 1ab0paTOpPHBIX PabOT W TOATOTOBKY KOHCIIEKTOB
OTMCaHUM JaHHBIX paboT repej MpoBeJjeHUeM SKCTIepUMEHTa.
[Tocne mpoBeseHHWs SKCrepuMeHTa OOydYarOIIMiCS Ha OCHOBAHHUM METOJUYeCKOro
orucaHus jlabopaTopHOl paboThl CaMOCTOSITE/ILHO TMPOBOAUT 00pabOTKY 3KCIepUMeHTaTbHbIX
JAHHBIX ¥ TOTOBUT OTYeT 10 pabore.

ITpumepHble mpebosaHusi K omuemy no Aa6opamopHbiM pabomam:

B orueT 1o 1abopaTopHoii paboTe AOKHBI OBbITH BKIFOUEHBI CIeYIOIIYe MyHKTHIL:
— Ha3BaHue jabopaToOpHOM pabOThI;
— 1enb paboThr;
—  OMMCaHUe FKCIIePUMEHTATbHOM YCTaHOBKH U TIOPSIJIOK BBITIOJTHEHUS PabOThI;
—  9KCIIepUMEHTa/TbHbIe Pe3yJIbTaThl;
— aHa/u3 pe3y/IbTaToB paboThI;
—  BBIBOJBL.

TpebosaHus k codepicaHuto omoe/bHbIX uacmell omuema 8 1abopamopHoil pabome

OnucaHue 3KcnepuMeHmMasnabHOU yCMAaHoBKU U NOPsIOOK 8biNoAHeHUsi pabombl. B maHHOM
pasziesie TIPUBOJUTCA CXeMa SKCIIEPUMEHTA/IbHOW YCTAaHOBKHM C OINMMCAHHWEM ee paboThl |
1o/ZIpoOHO M3/1araeTcsl TMOPSIOK TPOBEIeHHsT SKCIIePUMEHTa, TPOLeCC TOyUYeHHsl AaHHBIX U
cocod ux obpabotku. [ns sabopaTopHbIX pabOT, CBSI3aHHBIX C  KOMIIbIOTEPHBIM
MO/Ie/TMPOBaHKEM (PU3UUECKUX SIBJIEHUM W TPOIIeCCOB, HEOOXOJUMO B 3TOM pasjesie OMucaTh
MaTeMaTUUeCKyH0 MO/Ie/lb U KOMITbIOTEPHBIE ITPOrPaMMbl, MO/I€/TUPYIOIIUE JaHHbIE SIBJIEHMS.

DKcnepumeHmanbHble pe3yibmambl. B 3TOM pa3zene TIPUBOASTCS HEMOCPEACTBEHHO
pe3y/bTaThl, MOJyUeHHbIE B X0/Ie TIPOBe/IeHUs 1ab0paTOPHBIX paboT: SKCIEPUMEHTA/IbHO WU B
pe3yJsibTaTe KOMIIbIOTEPHOTO MO/Ie/IUPOBAHUS OIpe/e/ieHHbIe 3HAUeHHs] BEIMUMH, TpadUKH,
TabMLIbI, AuarpaMmbl. Obs3aTeIbHO HE0OX0AUMO OIIEHUTh MOTPEITHOCTH U3MEpEeHHH.

AHanusz pezynbmamoe pabombi. Pa3fen otueta AO/DKEH COZEp)KaTh MOAPOOHBINA aHAIU3
TOJTyYEHHBIX Pe3y/IbTaTOB, MHTEPIIPETALMIO 3THX Pe3y/IbTaTOB Ha OCHOBE (PM3UUECKUX 3aKOHOB.
Cnenyer CpaBHUTb TO/yueHHbIe pPe3y/lbTaTbl C W3BECTHBIMU JIMTEPATYPHBIMH JIAHHBIMH,
00CYMTb WX COOTBETCTBHE CYIIECTBYIOIIMM TEOPETHUECKUM MojensM. Ecau oOHapy>KeHo
HECOOTBETCTBUE II0JYUEHHBIX pe3y/bTaTOB M TEOPEeTUUECKUX PaCueTOB WM JIATEpPATypPHbBIX
JTAHHBIX, HE0OXOMMO 00CYAUTh BO3MOXKHBIE TIPUUUHBI 3TUX HECOOTBETCTBHH.

Bbieod. B  BbIBOZIe  KpaTKO  W3/aralOTCs  pe3ysbTaThl  pabOThI:  TOJyYeHHBIe
9KCTMIEPUMEHTA/IbHO WM TEOPEeTUUECKU 3HAueHWst (U3NUeCKHUX BEJIWYMH, UX 3aBUCMMOCTU OT
YC/IOBHI 3KCITEPUMEHTA WM BbIOpaHHOM PacueTHOM MO/Ie/TH, YKa3bIBAETCSI KX COOTBETCTBHE WU/TU
HECOOTBETCTBHE (DU3UUECKMM 3aKOHAM M TEOPETUUYECKMM MOJIEe/sIM, BO3MOXXHbIE TTPHUUHHBI
HECOOTBETCTBUSI.

IIpuMepHbIN BapUAHT [JOMAIHUX 3aja4
1 cemecmp

1. MartepuanbHas TOUKa JBWKETCS BAOb MPSIMOU Tak, YTO ee YCKOpeHHe pacTeT JIMHEHHO U
3a mepsble 10 ¢ gocturaer 3HaueHust 5 M/c’. ONpe/ie/IuTh B KOHIIE [eCSITOi CeKyH/bl: 1)
CKOPOCTb TOYKH, 2) MPOWeHHbIM TOuKoM nyTh. OTBeT: V=25 M/c, S=83,3 m.

2. Ban B BuZle CIUIOIIHOrO LWIMHAPA Maccod m;=10 Kr Haca)keH Ha TOPHU30HTA/ILHYHO OCb.
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10.

11.

12.

Ha mmnuHap HamoTaH 1IHYP, K CBOOOZHOMY KOHIIy KOTOPOTO TO/[BeIlleHa THPSI MacCou
m,=2 Kr. C KaKUM yCKOpeHHeM OyJeT OIyCKaThCs TUpPs, eC/A ee MpefoCTaBUTh CaMOU
cebe? OtBeT: 2,8 m/c?.

MarepuasbHast Touka Maccoii 10 r KoseGrercs mo ypapHenuro X —2Sin(0,27 -1~ 7 /-
(cm, c). HaliTu MakcUMasibHYIO0 CU/Ty, [eMCTBYIOLIYIO Ha TOUKY, U €€ TOJIHYH SHepruio.
OtBeT: Frnax=0,2 MH; W=4,9 MK]x.

B nabopatopHoli cucTeMe OTCueTa OZfIHA W3 /IBYX OJMHAKOBBIX YACTHI] C MacCOH My
MOKOUTCSI, JIpyrasi [IBWKETCSI €O CKOpocThio v=0,8c 1o HampaB/ieHUIO0 K TMOKOSIeics
yacturie. OnpefiesiuTe peATUBUCTCKYIO MacCy ABMIKYIIEMCS UacTUIbI B JJaDOpaTOpHOH
CHCTeMe OTCUeTa M ee KUHeTHUeCKyro sHepruro. Oteer: m=1,67 mo; E=0,67 moc’.
VpeanbHbI Ta3 W30XOPHUECKH OXJIaJW/IH, a 3aTeM H300apuyecku PpacIIipuid 0
repBOHAavya/bHOM TeMIiepaTypbl. Bo CKOTBKO pa3 WM3MeHsieTCsl SHepryu MOoCTyNaTebHOro
JIBIPKEHUsI MOJIEKYJl ra3a B M30XOPMYeCKOM Ipoliecce, eC/iM B XOJie ero /AaBjeHue ras3a
YMEeHBIIWIOCh B 3 pa3a? Bo CKOJILKO pa3 U3MeHseTCsl CpefHss CKOPOCTb [BWKeHWs
MOJIEKYJT B u300apuueckoM rporjecce? Oteert: 3; 1,73.

12 r a30Ta HaxoAATCs B 3aKPLITOM cocyze o6bemom 2 71 ripu Temrieparype 10°C. ITocre
HarpeBaHus [JaBjeHMe B COCyZe cTaao paBHO 10*mMM.pr.cT. Kakoe Ko/iMuecTBO Teriia
Ob1710 Co0OIIeHo a3y rnpu HarpeBaHuu? Oteert: 4,1-10% [x.

HaiiguTe n1s ra3o00pa3HOro a3oTa TemMreparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKY Vi =
300 m/c u v, = 600 M/C COOTBETCTBYIOT OJJMHAKOBbIe 3HaUeHHWs1 (PYHKLIUW pacrpe/iesieHust

T = m(sz - \/]2) _

= =330K.

Makcgesna f(V). OTBert: 4klIn(v, /v,)

Cwmeranu Boay maccod m;=5kr npu temneparype T:=280 K c Bogou maccor m,=8kr

npu Temnepatype T, =350 K. Haiitu: 1) Temmnepatypy 0 cmecu; 2) u3MmeHeHue AS

SHTPOIUY, IIpoucxopdiree rnpu cmemmsanud. Oteet: 323 K; 0,3 KDx/K.

Toueunsle 3apsgsl =10 HKn u q.=-20 HKJ1 HaxoaaTCa B BO3Ayxe Ha paccTossHuM 10 cm

Ipyr ot Apyra. OnpeennuTs HaNPsKeHHOCTD T10JI B TOUKe A, y/lajleHHOM Ha pacCTOsIHHe

6 cm OT mepBoro u Ha 8 cM OoT BTOporo. Kak m3aMeHUTCs L

NOTeHLMaibHask SHeprusi B3auMOJenCTBUS 3apsifioB, ec/v I’

repeMecTUTb BTOPOM 3apsify B 3Ty Touky? Kakyro as

3TOr0 HY)KHO coBepumTh paboty? Otset: 37,6 kKB/m; 12

MK/DXK.

Ha puc. 3.1. &=1,0 B, &=2,0 B, &=3,0 B, ri=1,0 Owm,

n=0,5 Owm, 1r3=1/3 Owm, R;=1,0 Om, R3=1/3 Om.

Omnpegenure: 1) cuabl TOKa BO BCeX ydacTKax Liernu; 2)

TeIJIOBYIO ~ MOILHOCTb,  KOTOpasi  BbIJe/IieTcss  Ha

conpotuBnenuu R;.Oteet: 1= 0,625 A, 1,=0,5 A, 13=1,125 C

A; P;= 0,42 Br.

[To AByM GeCKOHEUYHO [TMHHBIM TPSIMBIM TapasiiebHbIM

IpOBOJiaM, HaxoAAIMMCs Ha paccrosiuud R=10,0 cm fpyr 1

OT Jpyra B Bakyyme, TekyT Toku [,=20,0 A u [,=30,0 A

OJlMHAaKOBOro HampasseHusi (puc. 4.1). Onpegenvre

MarHMTHYH WHAYKLMIO 1oy B, co3paBaeMoro Tokamu B I R I

TOUKaX, JeXallux Ha TpsMOW, COoeJUHSIOLMX 00a ————+-®-——-%——--®—--0—2—-

npoBoza, ecmu: 1) Touka C JyIeXXUT Ha pacCcTosiHUM 11=2,0 3

CM JieBee JIeBOTO IIPOBOAQ; 2) Touka [ nexur Ha g e
nu
C

&

paccTossHuM 1,=3,0 CM MpaBee MpaBoOro NMpoBoja; 3) TOUKa
G snexur Ha paccrosHud 13=4,0 CM 1paBee JIeBOIO
nposoga. Oteet: B¢=0,25 mTn; B;=0,23 mTn; B=0. ;1
[IpoBopsiMii TIOCKUKM  KOHTYp, WMewIUd (opmy
OKpYy>XHOCTH pajuyca r = 0,05 M romelieH B 0JHOPOJHOE 1
MarHuTHOe ToJjie TaK, YTO JTUHUA MarHUTHOM MHAYKLWH :
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T0JIS1 HarpaBJ/ieHbl NepPreHIUKYJ/ISIPHO MJIOCKOCTH KOHTypa. CompoTuBiieHHe KOHTypa R
= 5 OM. MarHutHas UHAYKLUS MeHsieTcsi mo 3akoHy B = kt, rme k = 0,2 Tn/c.
Onpepenurte: a) 3.1.C. WHAYKLUWH, BO3HUKAIOIIYID B 3TOM KOHType;, 0) cuiy
HWHJYKIMOHHOTO TOKa; B) 3apsifi, KOTOPbIM TPOTeYeT M0 KOHTYPY 3a TepBble 5 CeKyH[
n3menenus nojsg. Oteet: 1,6 MB; 0,3 MA; 1,6 mKi.

2 cemecmp

1.

10.

11.

B onbiTe HOHra uCTOYHMK MCIyCKaeT CBeT C JyIMHaMu BOJIH A;=0,5 MKM U A,=0,55 MKM.
Ha  okpaHe, pacriojsio)keHHOM  Tapasule/ibHO — LesisiM,  HaOmojaroTcs /e
nepeKpbIBarolecss UHTep(epeHLMOHHble KapTHHbI. Kakoll HauMeHbIIMK MO cyeTy(He
cuuTasl L|eHTPaJbHOr0) MaKCUMyM HMHTep(hepeHI[MOHHOW KapTHHBI OT BOJIHBI A; CTPOTO
HaJIO)KUTCS HA MMHMMYM UHTep(epeHIIMOHHON KapTHUHBI OT BOJIHBI C A;? OTBeT: MATHIM.
Ha MbIIbHYIO TUIEHKY, HaXxOZSIYHOCS B BO3JyXe, MajaeT 6e/blil CBeT moj, yriom i=45° K
NOBEPXHOCTY IIeHKU. ITokasaTess npesiomsieHUst MbUIBHOM BOAbpl N=1,33. B pe3ynbrare
VHTep(epeHIIMU OTpaKeHHbIe JTyYM 0Ka3bIBalOTCS OKpAILlleHHbIMU B JKe/TbIN LBET (J/11Ha
Bo/iIHbI A=600 HM). HaliTu HauMeHBIIyI0 TOMIMHY IJIeHKU, TIPU KOTOPOM MpOW30i/eT
510 ycunenue. Oteet: 0,133 MKM.

Toueunblt McTOUHMK cBeta S (A=0,50 MKM), rIOCKas

JwvadparMa c Kpyr/iblM OTBepcTveM pazuyca r= 1,0 MM u 1 e
5KpaH pacroJ/io’KeHbl Tak, Kak MOKa3aHO Ha PUCYHKe 12.27 S O. RRREE. +
(a=1,00 m). OmpepenuTh paccTosiHWe B [0 Auadparmel, ?< >;5 n ?‘
TP KOTOPOM OTBEpCTHE OTKPBIBAIO ObI A1 TOUKU P TpH ;{2
30HbI @peHesst. OTBeT: 8=2,0 M.

IudpakijuoHHass  pellleTKa  OCBellleHa  HOPMaJbHO

Ta/larolMM MOHOXPOMaTHUUeCKuM cBeToM ¢ A=0,55 Mkm. B Puc. 12.27

JU(pPaKLMOHHOW KapTMHe MaKCHMYM BTOpPOrO TOps/Ka

OTK/IOHeH Ha yroa ¢ =12,7°. Ha Kakoi yros OTK/IOHEH MakCMMyM TPeThero Mopsijika?
PaccuuTaiite mepuoj, AudpakLMOHHON pelleTKM U YMC/IO Iefeid Ha LupuHe 1 MM.
Ortset: 19,3%5 mkwM; 200.

Kakyto Tpybky c pactBopom caxapa (C-f) HeoOXOAMMO TIOCTaBUTh MEXAY ABYMS
CKpeIlleHHbIMH T0JISIpU3aTopaMu, UYTOObI MHTEHCUBHOCTh CBETA, BBIIIEIIET0 U3 BTOPOTO
NoJIIpU3aToOpa OKasajachb B 3 pas3a MeHbllle HWHTEHCHMBHOCTH €CTeCTBEHHOIO CBeTa,
rajarollero Ha TepBbId mosisipu3atop? CuuTaTh, UTO Y/enbHOe BpallleHWe pacTBopa
paBHO 6,23 rpan/(% -m), Tpybka mornomaer 15% mpoxofsijero uepe3 Hee CBeTa,
nonsipu3atopsl rpo3paunbl. OTBeT: C:£=10 %M.

W3nyuenne ¢ payguHOW BosiHBI 17,8 HM paccerBaeTcss CBOOOAHBIMM 3/IeKTPOHAMHU
BerlectBa. HabstofaeTcsi u3nyueHue, paccestHHOe Tmof, yriiom 1/3. OmipefenuTb yroi
MeX [y MaJaroiuM (GOTOHOM H 3JIeKTPOHOM oTgaun. OTBeT: 65°.

W3BecTHO, UTO [ABWXKYIIMECS HEepeIsTUBUCTCKHME TMPOTOH M anbga-uacTulia HMeroT
OJVHAaKOBble /1e0poiiieBCKHe [IMHBI BOJMH. BO CKOJMBKO pa3 OT/IAYAIOTCS  MX
KUHeTU4deckue sHeprun? Otser: 4.

B opHOMepHOl OeckoHeuHO TTyOOKOM TOTeHIMaJbHOW siMe IMMPUHON £ HaxoAWuTCs
3JIEKTPOH B HEBO30Y>K[J€HHOM 3SHEepreTHyecKOM COCTOSIHUM. BBIUMC/IUTL BEpOSTHOCTh

[

oOHapy KeHUs 3/IeKTPOHA B MHTepBaJie IIMPUHOM A, pPaBHOY/Ia/IEHHOM OT CTE€HOK SIMBI.
Otset: 0,475.
HaliTu uMmnysibCc 37eKTpoHa B atoMe BOZOPOJA, €C/IM WHAYKIMST MarHUTHOTO 107,
CO3/J]aHHOTO MM B LIeHTpe OpOUTHI Npy BpaieHuy, pasHa 0,39 Ti. Otser: 10 kr-m/c.
[Ipu pacrnaze pasrioakTUBHOTO MoJioHUsA-210 Maccoii 0,66 r B TeueHue BpemMeHU t = 1 u
00pa3oBasICs Te/Ivii, KOTOPBINA MPU HOPMa/bHBIX YCIOBHSAX 3aHsAI 06beM V = 89,5 mm’,
Ornpegenuvre nepuoy, ronypacnaza noysonus. Oteet: 138 cyT.
B pasnoakTUBHOM psifly ypaHa sipo BUCMYyTa-212 MOKeT NpeBpaTUTLCA B [P0 CBUHLA-

11



208 mgByms criocobamu (ripeTeprieBasi O- 1 -pacria/ibl), HaMMIINTe BO3MOXKHBIE PeaKL|H.
Kakuie mpomesKyTOuHbIe sifipa ¥ KaKve YaCTULIbI TIPU 3TOM 00pa3yroTcs?

12. Kakyro mMaccy Bopl MOXKHO Harpetb oT 0°C [0 KUTIeHHsl, eC/TH UCTI0/L30BaTh BCe TeIUIOo,
BhIZIe/IsIfOIeecs: B peakiuu ;Li’(p,a), TpU TOMHOM pPasjioKeHWH TMPOTOHAMM OHOTO
rpaMma JIaTus?

IlepeueHb BONPOCOB K KOJ/IZIOKBHYMaM

Konnokeuym 1. Kunemamuka u OuHAMUKA nocnyname/nbHO20 U 6paujame/nbHO20

ogudiceHu s
1. Cucrema otcueta. MarepuasnbHas Touka. TpaekTopus.
2. Papiuyc-BeKTOp, epeMellleHre U NPOi/IeHHbIN My Th.
3. IloHsATHE CKOPOCTU M yCKOpPEHUsI MaTeprualbHOU TOUKH.
4. CpefHre U MTHOBEHHbIe CKOPOCTH U YCKOPEHUs.
5. /IBwKeHHe 110 OKPY>KHOCTH. YTOJI [IOBOPOTA, YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPeHUe.
6. CB#3b YIVIOBBIX U JIMHENHBIX BEJIMYUH.
7. KpuBonuHeliHOe [BwXeHue. TaHreHMaJbHOe W HOPMa/ibHOe ycKopeHue. IlosHoe
yCKOpeHHUe.
8. [IlonaTHe cubl, MacChl U UMITY/IbCA.
9. IlpuHUMNO Cyneprno3vuLMy JelCTBYIOLMX Ha TeJI0 CUJL.
10. OcHOBHBIE 3aKOHBI JUHAMUKY ITOCTYIIATEe/IbHOTO ABYKEHUS.
11. MoMeHT UMITy/IbCa U MOMEHT CUJIbI OTHOCUTE/IbHO TOUKHU.
12. MomeHT vHepLyy TBepzoro Tesna. Teopema IllTerHepa.
13. OcHOBHOe ypaBHEHHe JUHAMUKM BpalljaTe/IbHOr0 JABVKEHUS.
14. AHanorus XxapakTepyuCTHK M ypaBHEHUM MOCTYIaTe/IbHOrO Y BpalljaTe/IbHOTO JABYKEHUSI.
15. KoHcepBaTHBHbIE U JUCCUTIATUBHBIE CU/IbI. PaboTa KOHCEPBATUBHBIX U AUCCUTIATUBHBIX CHJL.
16. CBsi3b MeX/ly CWJIOU U NTOTEeHLIMaIbHOM SHepruen.
Konnokeuym 2. 3akonbl coxpaHeHusi. MexaHuuecKue Ko/1e0aHus U 80/THbI
1. 3amkHyTas cucTeMa. 3aKOH COXPaHEHUsI UMITyJIbCa CUCTEMBI TeJl.
2. 3aKOH COXpaHeHUs MOMEeHTa UMITyJ/IbCa CUCTeMbI TeJl.
3. Pabora u w™omHocTe. KuHeTHueckass 3Heprusi TOCTYIaTebHOTO W  BpalllaTe/IbHOr0
[ BYDKEHUS.
4. TloreHuuanbHas 3Heprusi. 3aK0OH COXpaHeHUsI TT0JIHOW MeXaHUUeCKOM SHepruu.
5. YpaBHeHHe rapMOHHYECKHX KOjie0aHUH U ero perieHue.
6. XapakTepuCTUKH KoJsiebaHu (aMIIUTYZa, YaCcTOTa, HayaabHas da3a).
7. MareMaTuueckuil ¥ (prM3nYeCcKUidi MasiTHUKU.
8. CnoykeHWe rapMOHHYECKUX KOoiebaHUI OJHOr0 Harpap/ieHus. bruenus
9. Cno)keHHe TIepreHIVKY/ISIPHBIX Kosiebanuid. durypsi JIuccaxy.
10. YpaBHeHuUe 3aTyxawoL[UX KoneGaHUM U ero peleHue.
11. XapakTepucTUKy 3aTyXarmomux KosiebaHui (BpeMs pesakcald, JiorapupMudecKuil
JleKpeMeHT, ZI0OpPOTHOCTB).
12. DHeprust rapMOHUYECKHX KOJslebaHUH.
13. BeiHy>KJeHHbIe KosieOaHus1. Pe3oHaHC.
14. TlomiepeuHsble U MPO/IO/IbHBIE BOJIHBI. XapaKTePUCTHUKH Oerylreld yrpyroi BOJHBL.
15. CKOpOCTb pacripoCcTpaHeHus YIIpYTryxX BOJIH
16. Knaccudukaims BoH 1o ¢opMe BOTHOBOW TTOBEPXHOCTH.
17. Bo/sIHOBOe ypaBHeHHe U ero pelleHue.
18. Hanokenue ynpyrux BoiH. CTosiuasi BOJIHA 1 ee 0COOEHHOCTH.
Konnokeuym 3. Udeanbhblii 2a3. Ilepeoe Hauano mepmMoOUHAMUKU
1.  Mopesnb neansHOro rasa.
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I1apameTps! COCTOSHYSL.

JaBneHvie v Temrieparypa € Touku 3peHyst MKT.
OcuogHoe ypaBHeHvie MKT

YpaBHeHe COCTOSIHYSI WIea/TbHOTO Tasa.

3akoH boiins-MapuorTa.

3akoH ['eit-JTroccaka.

3akoH [lapis.

3akoH ABorazpo.

. 3akoH Jla/ibToHa.

. Yucsio crerneneli cBOOO/IbI MOJIEKYIBL.

. BHyTpeHHsIs1 sHeprus.

. Teopema o paBHOpACTIpe/ie/IeHUM SHEPTHH T10 CTeTIeHsIM CBOOOIbL.

Pabora rasa.

. IlepBoe Hauaio TepMOAVHAMUKH.

. TerioeMKOCT® (ye/TbHast, MOJISIpHasi).

. TlepBoe Haua/10 TEPMO/MHAMIVKU B ITPUMEHEHNH K U30TeEPMUYECKOMY TPOLIeCCY.
. TlepBoe Hauasio TEpPMOJMHAMUKY B TIPUMEHEHHH K M300apHOMY TPOLIECCY.

. TlepBoe HaUa/10 TEPMOAVHAMYMKY B MPUMEHEHNH K NU30XOPHOMY MPOLIECCY.

. Ampabatueckuii riporiecc. Y paBHeHve [TyaccoHa.

[NoymTporHe rporecc.

Konnokeuym 4. Cmamucmuueckas ¢usuka. Bmopoe Hauano mepmMoOUHAMUKU.

OHmponus

LNk N
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[ToHsiTHe BepOSITHOCTU U CpeJiHel Be/TMUUHBI.

DyHKLYSA pacrpe/iesieHus C1y4aillHOM BeJMYMHbI, ee CMbIC/I, YC/IOBUE HOPMHUPOBKHU.
PacrnipesienieHrie MosieKyJ1 IO POEKLMSIM CKOPOCTEM.

Pacnipesenennre mosieKys o MOZAyJit0 CKOPOCTH.

Haubosiee BeposiTHasi CKOPOCTb U €€ CMBIC/I.

CpepHsist CKOPOCTb U ee CMBICII.

CpejHekBasipaTUyHasi CKOPOCTb U ee CMBIC/IL.

Pacnipenenenue bosblimana.

BapomeTpuueckast opmyna.

. CTatncTnyeCcKu BeC MakKpOCOCTOSIHUS.

. ObpatumMble 1 HeoOpaTUMBbIe MPOLIECCHI.

. Bropoe nauano repmoguHamuku. @opmysnvposku Knaysuyca v KesbsBuna.

. DHTpOIUS CHUCTeMBI U ee cBorcTBa. Teopema HepHcra.

. VI3meHeHne S5HTPONMHU B TeIJIOBBIX MIPOLieCcax.

. uknueckuii nporecc. KoadduipeHT mosiesHoro AeldcTBUS TeN/I0BOM MalllUHbI
. Iukn KapnHo. Teopema KapHo.

. Cratuctryeckuy cMbica sHTporvu. dopmysia bonbimana.

Konnokeuym 5. Inekmpocmamuka. ITocmosiHHbIll mok
OJeKTpUJeCcKui 3apsiz,
OJeKTpoCcTaTUUecKoe roJie.
3akoH Kysiona.
HanpspkeHHOCTb 2/1eKTPOCTaTUIeCKOro T0JIsL.
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TTpyHLMIT CyTepriosULA 151 HANPSDKEHHOCTH /1eKTPOCTaTHYeCKIX TI0Tel.
Teopema ["aycca fy1s1 571€KTPOCTaTUUECKOTO TIOJISA.
[oTeHta 3/1€KTPOCTaTUYECKOTO OIS

TIpUHLMIT CyTIEPTIO3MLIMK /1151 TIOTEHILAaa.
PaboTa 110 repeMeITIeHHEO 3apsiia B 3/IEKTPOCTAaTUUECKOM TT0JIe.

. CBsi3b MeXX/1y HaIIPsPKeHHOCTBEO Y TIOTEHLAa/IOM.

. DJIeKTPOEMKOCTb YeZIMHeHHOT O TIPOBO/HUKA.

. Konpgencarop.

. DJEKTPOEMKOCTb II0CKOT0, CheprIecKOoro 1 LITMHAPUIECKOT0 KOHZIEHCaTopa.

CoefviHeHVe KOHZIEHCATOPOB.

. DHepruisi 3apsPKeHHOr0 KOH/leHcaTopa.

. OnekTpyrdeckuii Tok. Cria ToKa.

. 3akoH Oma B UHTerpabHoM (hopme.

. DJIeKTPHUYeCKOe HarpshkeHue,

. CorpoTuB/eHre MPOBOJHYKA.

. CoeaiHeHVie COTIPOTHB/TEHH.

. TTnotHOCTH TOKa. 3akoH OMa B AvddepeHiamb-HOM (hopMe.
. Croponnue cwbl. S/IC.

. 3akoH Oma /17151 HeO/JTHOPOJHOTO YUacTKa LiefH.

IpaBwia Kupxroda zi/1s1 pacueTa pa3BeTB/IeHHBIX LieTTel.

. PaboTa ¥ MOIITHOCTB 2/1EKTPIYeCKOro Toka. 3akoH [hxoysisi-JleHia.

Konnokeuym 6. Maznumuoe nose. IlepemeHHbIll MoK
VcTOYHUKY MarHUTHOTO OJIS.
WNupykuys MarHuTHOro 1osis. EquHuLbI u3MepeHusl.
HarpsykeHHOCTb MarHUTHOTO MOJ15. EAVMHULIBI M3MepeHuUs..
CuoBble IMHKUY MarHATHOTO T0J1s (IMHUA MarHUTHOM UHIYKLUK).
3akoH-buo-CaBapa.
[IpuHLMI Cyneprno3ui MarHUTHOTO MOJIS.
[ToToK BekTOpa MHAYKLIMM MarHUTHOT'O MOJIS.
Teopema I'aycca 11 MAarHUTHOTO MOJIA.
LupKynsuus BeKTopa MHAYKLMM MarHUTHOTO MOJIS.

. Teopema o LUMpKy/SIL{MY BeKTOpPa MHAYKLMM MarHUTHOTO TIOJISL.

. Cuna Jlopenua. ITpaBusio onpefieieHUs: ee HaripaBIeHUS.

. Cuia Amriepa. IIpaBusio onpezesieHus: ee HarpaB/IeHYs.

. MarnuTHoe 1osie B BelllectBe. HamMarHuueHHOCTb.

. MaruurHast MpOHUL}aeMOCTh BelleCTBa.

. 3aKOH 3/1eKTpoMarHuTHOU UHAyKLuKM ®apapes. [Ipasuno Jlenna.
. fIBleHne caMOMHIYKLMU.

. IHAyKTUBHOCTS.

. MaruurHast 3Heprust KOHTypa ¢ TOKOM. DHeprysi MarHATHOT'O T10JIS.
. [lepemeHHbI} TOK.

. PeakTrBHOE compoTHBieHNe (MHAYKTUBHOE Y EMKOCTHOE).

. mMniegaHc (1osiHOe CONpOTUBIIEHKE).

. [JeucTByrolye 3HaUeHNs TOKa U HalpshKeHUs.

. MouHocTs, BelfensieMasi B Lielld IIepeMeHHOI'0 TOKa.
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24.
25.
26.
27.
28.
29.
30.
31.
32.

No kW

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

21.

22.
23.

Tok cmerenus. [II0OTHOCTB TOKa CMelLLieHUs.

YpaBHeHUst MakcBesisia B MHTerpanbHOM Gopme.

YpaBHeHust MakcBesnna B AuddepeHiansHoi hopme.

OneKTpOMarHuTHBIE BOJTHBI. Y paBHeHUs] MakcBesia /1Sl 3/1eKTPOMarHUTHBIX BOJTH.
CKOpOCTb pacIipoCcTpaHeH!sl 3/IeKTPOMarHUTHBIX BOJIH.

OHeprus 3/1eKTPOMarHUTHOM BOJIHBI.

Bekrop IloliHTHHTA.

ViMnyibC 371eKTPOMarHUTHOM BOJTHBI.

[laBneHye 371eKTPOMarHUTHOW BOJTHBI.

Koanokeuym 7. BoaHoeass onmuka
KpuBasi 0THOCUTE/NBHOUM CreKTpasbHOM UYBCTBUTENBHOCTH (KpuBasi BUAHOCTH). [luara3oH
OITHUYECKOr0 3/1IeKTPOMarHWTHOrO U3/1y4yeHus (B HaHOMeTpax | B I'1y).
AOGcomoTHBIN TIOKa3aTesb rpesoMyeHust. OnTHueckast TVIOTHOCTD CPe/Ibl.
UTo Ha3bIBaeTCs UHTEHCUBHOCTBIO BOJTHBI?
3aKOHBI reoOMeTpruuecKor onTUKU. [IpuHiun ®@epma.
UTo Ha3bIBaeTCsl KOrepeHTHOCThI0? [I/IMHa U LIMpHYHA KOTepeHTHOCTH.
Yro Takoe uHTepdepeHLys BoaH? OCHOBHOM MPUHLIUIT UHTeP(epeHI[MOHHBIX CXeM.
YcoBust Hab/MIOIeHUs MAKCUMYMOB M1 MMHUMYMOB TIPYU UHTePGhEPEHIMH OT IBYX TOUEUHBIX
VICTOYHUKOB.
Mertoabl HabmogeHuss uHTepdepeHimu: Metof, FOHra, OGunpusma ®penens, Ou3zepkana
®penensi, 6unuH3a buite, 3epkasno Jlnoiga.
YcnoBust Hab/rOZieHHs MaKCUMYMOB ¥ MUHUMYMOB TIpY UHTep(epeHIIMY B TOHKUX TJIeHKaX.
[TosioCckl paBHOTO HaK/I0HA Y MOJI0CHI paBHOU TouiuHbL. Kosblia HeloToHa.
Urto Ha3biBaeTcs Audpakiyeii BonH? [Ipunuumn [MtoiireHca.
[Tpunuyn IMorirenca-®penens. 3oHbl PpeHers.
HOudpakuus @peHesis Ha KPYT/I0M OTBEPCTUU U JUCKeE.
Hudpakims @payHrodepa Ha e U JudpakiMOHHON pellleTke.
OudpakiuoHHas pelleTka UM ee CHeKTpajbHble XapaKTepUCTUKW (Jucrepcusi U
paspeliaroiriasi Crroco6HOCTB).
CseTtoBOM BeKTOp. UeM oT/IMuaeTcs eCTeCTBEHHbIM CBET OT IOJIIPU30BAHHOI0?
Uto Takoe mnosispusanus cBeta? Bubl nosisspusaniy CcBeta.
Yro Takoe TmOJApU3aTOpP, €ro ONTHYeCKasi OCb, MJIOCKOCTb MPOIYyCKas IoJjsspyu3aTopa?
KakoBa WHTEHCHMBHOCTb CBeTa BBbIIIEJLIEr0 W3 [OASpU3aTOpa [0 CPaBHEHUID C
VHTEHCHBHOCTBIO Ma/lalo0lllero Ha Hero eCTeCTBeHHOI'o CBeTa?
YacTruHO noJisipru30BaHHbIM CBeT. CTerneHb MOJISIpU3aLiiM CBeTa.
Uro Takoe aHanu3aTop? 3akoH Mastoca.
[Tonsipu3anus cBeta MpyU OTPa)KeHWHW U TPEIOMJIEHMHM Ha TPaHULie JBYX JAW3JIEKTPUKOB.
3akoH bprocrepa.
[BoiiHoe nmyuyeripesioMmenre. OObIKHOBEHHBIN W HEOOBIKHOBEHHBIH JTyud. [10/105)KUTeTbHBIN
Y OTpULIaTe/IbHBIA KPUCTA/I/IbL.
[TonspusaryonHsle rpusmsl. [Ipusma Hukois.
Bpaijenve miockocTy noaspusalyy. YTOJI MOBOPOTA IJIOCKOCTU IOJISIPU3ALIMM UYUCTBIMU
ONTUUECKU aKTUBHBIMU CpPeZlaMU U pacTBOPaMU ONTUUECKU aKTUBHBIX BeleCTB.

Konnokeuym 8. Keanmoeast onmuka
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12.

13.
14.
15.

13.
14.
15.
16.
17.

TerioBoe u3/yueHHWe U €r0 OCHOBHble XapaKTepUCTUKU (SHepreThyeckasi CBETUMOCTD,
CrieKTpasibHasl TJIOTHOCTh SHEPreTHUeCKOi CBeTUMOCTH, TIOTJIOIIaTe/TbHast CIIOCOOHOCTB).
Yrto HasbiBaeTcsi abcoymoTHO 4epHbIM TesioM (AUT), ceppiM TesoM, abCOFOTHO OesbiM
TesioM? Mogens AYT.

3akoH Kupxroda /151 TeraoBoro UsayuyeHusl.

3akoH Cre¢ana-bonbliMaHa. I'paHulibl ero NpUMEHUMOCTH.

3aKoH cMmellleHus BuHa.

d®opmyra Pesnesi-/I>kuHca v ToHSATHe 00 yibTpadHo/ieToBOM KaTtacTpode.

T'urioTe3a u Gopmysa [1nanka. Cesi3b hopMyiibl [11aHKa ¢ 3aKOHAMU TEIJIOBOT'O U3/TyUeHUsI.
Urto Takoe ¢hoTo3¢deKT (BHEILIHUM, BHYTPEHHUMN, BEHTHUTbHBIN)?

BonbramrepHasi xapakTeprcTyKa (DOTO3/1eMeHTa.

. 3akoHbI BHelTHero (oTtoaddekTa (3akoHbI CT0/IETOBA).
. I'unoTe3a DOlHIITeiHA U ero ypaBHeHHe [iisi BHelliHero ¢oTo3ddekra. Kak ¢ nomoiibio

3TOTO ypaBHEHUs 00BSCHSIOTCS 3aKOHBI (hoTo3(dexTa?

Uto Takoe MHOro(oTOHHBIM (oTo3dekT? Kak 3anuchiBaeTcsi ypaBHeHUe OWHILTeHHA A1t
sToro ¢oto3ddexra?

OHeprus, Macca, UMIyJ/bC poToHa. [laBneHre cBeTa C TOUKH 3peHHsI KBAHTOBOM OINTHKHU.
Oddext KomnToHa U ero teopusl.

KopnyckynsipHo-BO/IHOBasi [JBOMCTBEHHOCTb CBeTa (SIBleHHWsl, TIPUBOJMAIINE K TaKOMY
Npe/iCTaB/eHn0, U  (QOpPMYyJ/ibl, CBsA3bIBAIOIIME  KODPIYCKY/spHble U  BOJIHOBbIE
XapaKTepPUCTHUKU CBeTa)

Konnokeuym 9. Teopusi Bopa. D1emeHmbl K6AHMOBOL MeXAHUKU
CniekTpasibHbIe cepur aToma Bogopoza. O6obiieHHas popmyra bansmepa.
Mopenu atomoB TomcoHa u Pe3epdopga. SkcnepuMeHT Pesepdopa mo paccessHuo anbda
YaCTUL] TOHKOU (POJIbIOM.

Mopens atroma bopa. IToctynats! bopa.

CriekTp BO/IOPO/I0MOI00HBIX aTOMOB COTJIaCHO Teopuu bopa.
OneiT ®@paHka u ['epria.

Hepocratku Teopuu bopa.

l'unoTe3a me Bpoiinsi U ee 3KcriepUMeHTa/IbHbIE TTOATBEPXK/I€HUS.
CooTHo1leHus1 HeorpeiesieHHoCTel ["etizeHOepra.

BonHoBas dyHKuus U ee cMbicii. CBOMCTBa BOJTHOBOW (DYHKIWU.

. BpemeHnHOe u cTaijuoHapHoe ypaBHeHue IlIpénunrepa.
. [Ipumenenue ypaBHeHus L1IpéauHrepa K 0JHOMEPHOMY JIBWKEHHUIO CBOOOIHOM YaCTHIIBI.
. YacTila B OIHOMEPHOH TPSIMOYTO/IbHON TOTEHI[UA/IbHON sIMe C 0eCKOHEUHO BBICOKUMH

CTeHKaMHU.
[MorennuanbHbIN Oapbep. TyHHenbHBIN 3G dekT. HagbapbepHoe oTpaykeHHe.
YpasHenue llIpénunrepa [/ aToMa BOZOPO/a U €ro pelleHue.

CnuH 3nektpoHa. Onbit TepHa v ['epiaxa.

KBanToBble uncia. [Tpuniun ITaynu. PacripeseneHyie 31eKTPOHOB 10 060/10UKaM
[TpaBusia oTbopa. CxeMa repexo/[0B 3JIeKTPOHA B aTOMe C YYeTOM TIpaBU/I 0TOopa.

Konnokeuym 10. SdepHas ¢pusuka
Kakue vacTuibl BXOJAT B COCTaB sifipa aToMa? [lepeunciivTe XapakTepUCTHKU 3TUX YaCTHL].
Kak MOXHO BBIUMC/TATE pa3mep sizpa?
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2. Kak cMMBO/IMUECKH 3aMyChIBAeTCs [P0 aTOMa KaKOT0-TM00 XMMHUecKoro 3semMeHTa? Uro
Ha3bIBAaeTCsI MaCCOBBIM M 3apsoBbIM uMciamu? Kakue s7pa Ha3blBalOTCS W30TOIaMH,
n3o06apaMu, ©30TOHAMU?

3. Kakve cunbl yJepXuBarOT HYK/IOHBI B sifpe? Ilepeumcivre ux cBoucTBa. Onummre
KBAHTOBBIM MeXaHU3M B3alMOZENCTBHS HyK/IOHOB B sifipe.

4. KanenbHasg u obonodeuHas Mogend sifipa. [lepeunciure ux ocobeHHOCTH. OOBsicHUTE
TIOHATHUSA «Marvyeckue Yucjia» U «Maruyeckue siipa».

5. Uro Takoe AedeKT Macchl, SHEPrusl CBS3U M yjenbHas SHeprus cBsisu? Kakasi BemmuvHa
XapakKTepu3yeT YCTOMYMBOCTD sifiep? 3aBUCHMOCTb YZe/IbHOW SHEPruM CBSI3U OT MacCOBOTO
yucsa.

6. UrTo HasbIBaeTCsl paJiMOaKTUBHOCTBIO? EcTecTBeHHass U WCKYCCTBeHHas pPaJlO0aKTUBHOCTH?
3aKOH pai0aKTUBHOIO pacnaza. AKTUBHOCTb PaJiJMOaKTUBHOIO BellleCTBa.

7. Anbpa-pacnag. Kakum 3ddekrom oObsicHsieTCS BbIIeT anbga-yacTulibl U3 siipa? IlpaBusia
cMelrleHUs. 3aKOHbI COXpaHeHUs Npy pacrazie. Uto takoe npober anbda-uacTurib?

8. bBeta-pacnag, ero Buipl. Kakue nporjeccsl IpoucxofsT B sizipe nipu 6erta-pacnaze? IpaBuia
CMellleHus. 3aKOHbI COXpaHeHUs IIpU pacrafie.

9. Tl'amma-usnyudeHnue, ero cBoiictBa. KakoB MexaHH3M MCITyCKaHHsI FTaMMa-KBaHTOB sJpOM (Ha
OCHOBAaHMM Kakoi Mofenu szpa)? Kakum sBsieTcss ramma-CrieKTp paZM0akTUBHOIO
3/1eMeHTa — CIUIOLHBIM WY JIMHeNUYaTbIM — U [ouemy?

10. 3akOH MOrJ/IOLIeHUs1 raMMa-u3/lydeHus BeleCcTBOM. OMNuILIMTe MpoLiecChl B3auMOZEUCTBUS
raMMa-u3siyueHusi ¢ BelecTBoM: (poTo3ddeKT, KOMIITOHOBCKOe paccesiHue, oOpa3oBaHMe
3/1eKTPOHHO-TI03UTPOHHBIX T1ap, siiepHbIA HOoTO3PPeKT.

11. Yto Takoe siiepHasi peakuus? YpaBHeHWe sJePDHOM peakLMd. OJHepPreTU4eCKUM BbIXO[,
slePHOM peakLW. 3aKOHbI COXpaHeHUs! NPY SiZIepPHBIX peakLUsX.

12. Uro Takoe 1enHas peakius Aenenusi? [IpuBegute mpumep. [IpuHIMITEI paboThI SAE€PHOTO
peakTopa ¥ aTOMHOU OOMOBI.

13. TepmosifepHast peakiysa. OCHOBHbIE IyTH CHHTe3a s/ep BOAOpoJa B sjpa renuvs. IIpuHuun
paboThI TEPMOSI/IEPHOTO peakTopa ¥ BOJOPOAHOI O0MOBI.

IIpuMepHbIe BapHAHThI KOHTPOJIbHBIX padot (KP)
KP Nel «MexaHuka»

1. [IpssmonuHelHOe [BryKeHue MaTepranibHOM TOUYKU ONMCHIBAETCSl YPaBHEHHUEM X =
3 - 4t + 2t (). UeMy paBHa CpeJHsIsi CKOPOCTb JBM)KEHHs] TOUKHA OT HauaJbHOr0 MOMEHTA /[0
MOMeHTa BpeMeHu ¢ = 3 C?

2. Crep>keHb Maccoid 1 Kr ¥ AAMHOM 1 M MOXKeT BpalaTbCsi OTHOCUTEbHO CBOETO
LeHTpa. B kpali cTep)xHs momagaet mysas maccord 10 r, aBwkyljasics co ckopocteio 100 m/c
NepreHuKYJISIPHO CTEP)KHIO, M 3acTpeBaeT B HeM. UeMy paBeH CyMMapHbli MOMEHT MUMIYJ/IbCa
CTep’KHs U ITy/IM OTHOCUTE/IbHO OCH BpallleHUs Cpasy ke Iocsie yzapa?

3. Tonkui 00pyu paguycom R = 50 cM mozBelnieH Ha BOWTBHIM B CTEHY T'BO3/b U
Kosieb/1eTcsi B TIOCKOCTH, TapasuiesibHOM creHe. Ompezenuth mepuo, T MasbIX 3aTyXaromyx
Kojie0aHuii 00pyya, eciv Kohduipedt 3aTyxanus = 0,9 ¢,

4. [IpeamnonoXxuM, 4To Mbl MOXKEM M3MEpPUTh AJIMHY CTep>KHSI ¢ TOYHOCThio Al=0,1
MKM. [Ipy Kakoii OTHOCUTEeIbHOW CKOPOCTH [IByX MHEPLMaJbHBIX CUCTEM OTCUYeTa MOXXHO ObIIO
ObI 00HAPYKUTh PENIITUBUCTCKOE COKpaIljeHHe JI/TMHBI CTePyKHs, COOCTBeHHas yiiHa lo KOTOporo
paBHa 1 mM?

KP No2 «MonekyasipHas ¢puzuka u mepmoOUHaMUKa»
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1. B cocyzme ¢ nojBrKHBIM TOPIIHEM HaxOUTCS YT/eKUCIbiM ras. ['az okxamm
asvabaTryecky, yMeHbILIUB ero o6beM B 2 pa3a. Bo cko/nbKo pa3 yBesMumioch iaBjieHue rasa.

2. Pa3HOCTE yze/IbHBIX TerioeMKOCTeu (¢, - €,) HEKOTOPOro [BYXaTOMHOIO rasa
paBHa 260 [Ix/(kr-K). HaliTu MmosisipHyto Maccy M rasa u ero yzie/ibHble TeIlJIOEMKOCTH Cy U Cp.
3. 4 MOJIl W[eanbHOrO OZHOATOMHOIO rasa M30XOpPUYeCKU OXJ/IaIU/IH, YMEHBIIUB

JlaBjieHVe B 2 pasa. 3areM ra3 u3obapuueckyd Harpesiy /0 MepBOHa4YaJbHOM TemIlepaTyphbl.
Hapucyiite rpacduk npornecca. Halijute u3sMeHeHre SHTPONMU 3a BeChb MPOLIeCC.

4. B pesynbTaTe KpyroBoro mporecca ra3 cosepiiwi paboty A=1 bk u nepepan
OXJ/Ia[IUTeITI0 KOJIMYeCTBO TeryIoThl Q,=4,2 1. Onpegenuts TepMmuyeckunt KII1/I n nukna.

KP Ne3 «Dnekmpuuecmeo u MazHemu3m»

1. I[To OeckOHeUHO [JIMHHOMY TIPIMOMY TIPOBO/ly  TeueT  TOCTOSIHHBIN
snekTpuueckuii ToK I = 100 A. Ha paccrosinuu r = 1 M OT Hero pacriojio)keHa paMKa B BU/e
KBaJZipaTa co cTopoHou a = 0,1 m, KoTopas JIeKUT B OZHOM IJIOCKOCTH C IIPOBOZIOM. YUeMy paBeH
MOTOK MarHUTHOW UH/YKL[MM Uepe3 3Ty paMKy?

2. IIpu yBesmmueHuu B 2 pasa CUJIbI TOKA B KaTylllke, ee 3Heprus Bo3pocyia Ha AE = 6
k. HaliTn HauanbHOe 3HaueHNe SHepruM KaTyLIKH.
3. Vmeercss OeckoHeuHO [JIMHHAs TIpsiMas HWTh, 3apsDKeHHasi PaBHOMEPHO C

JIMHENHOM M0THOCTHIO T = 0,2 MKK/1/M. OnipefieTh pa3HOCTh MOTEHLIMAI0B JABYX TOUEeK MOoJIs,
yAa/IeHHbIX OT HUTU HA ' = 3 CM U I = 6 CM.

4. Yactunia ¢ 3apspgom q = 1 HKuj, 1mpoinefias yCKOpSIIOLLYXO pa3sHOCTb
norteHiasioB U = 200 kB, paBwxercs B OJHOPOAHOM MAarHUTHOM IIOJIe TI0 OKPYKHOCTHU
paguycoM R = 1 mm. Haiitu cuny F, JeiCTBYIOLLYIO Ha YaCTULy CO CTOPOHBI MarHUTHOTO TOJIS.

KP Ned4 «BoaHosas onmuka»

1. Ha nytu cBeToBOM BO/HBI, HAyIled B BO3AyXe, IOCTaBUIM CTEK/ISIHHYIO
IJIACTUHKY TO/MHOW h=1 MM. Ha CKO/BbKO M3MeHHWTCs onTHhYecKas JMHa IyTH, eC/Id BOJIHA
rajjaeT Ha IUIaCTUHKY HOPMaJlbHO.

2. Ha ycranoBke ans HabmogeHus: Koser] HptoToOHa ObIT M3MepeH B OTPa’kKeHHOM
cBeTe paguyc TpeTbero TeMHoro Kombla (k=3). Korgma mpocTpaHCTBO — Mexay
IJIOCKONapa/ule/IbHOW TJIACTUHOW U JIMH30W 3allO/IHWIN JXUKOCTBIO, TO TOT JKe paflyC CTao
VMMeTb KOJbLI0 C HOMepoM, Ha eAuHHULy OosbiivM. OripefieliTh TOKa3aTesb TpeioMIeHust n
JKUJKOCTH.

3. Onpefenuts yrioByto aucnepcuro D¢ au@pakLMOHHOW peleTku JJisg yria
mudpakuuu @==30° u guHel BoaHbl A=600 HM. OTBeT BbIpa3uTh B efuHHULlax CU 1 B MUHyTax
Ha HaHOMeTD.

4. [MnacTMHKY KBapLja TONUMHOM d;=2 MM, BbIPe3aHHYIO [epreH/UKY/ISPHO
ONTHUYECKOW OCH, IOMECTUIN MeXYy TNapase/lbHbIMU HUKOJISIMY, B pe3y/ibTaTe Yero njiocKoCTb
TNOJISIpY3al{MM CBeTa MOBepHyJach Ha yroa ¢ =53°. OnpefenuTs TOMLUHY d» MJIACTUHKY, TIPU
KOTOpOM JJaHHBIM MOHOXPOMAaTHUUeCKH CBET He MPOXOAUT uepe3 aHaru3aTop.

KP No5 «Keanmosas onmuka»

1. OnpenenuTh Temnepatypy I, Ipy KOTOPOM SHepreTuueckasi CBeTUMOCTh R. uepHOro Tesa
paBHa 10 kBt/m” .

2. MakcrMarnbHasi CKOPOCTh Vmax (DOTO3/IEKTPOHOB, BBLIETAIOIIUX U3 MeTasula MpU
obnyueHnu ero y-doroHamu, paBHa 291 Mwm/c. Onpezie/TuTh SHEPTUIO € Y-(POTOHOB.

3. PeHTreHoBCKOe W3/iyueHUe AJMHOW BOMHBI A =55,8 M paccerBaeTcs JIMTKOM rpadura
(xomriToH-3¢dekT). OnpenenuTs JIMHY BOIHBI A' CBeTa, pacCesiHHOTO Moz yriioM 0=60° K HarpaBi1eHHIo
naiarolllero rnyyka cpera.

4. Ornpesie/MTh NTOBEPXHOCTHYIO IVIOTHOCTD I IIOTOKA SHepruu Usny4yeHus, rajarollero Ha
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3epKaJibHYI0 MMOBEPXHOCTb, €C/IM CBETOBOE [laB/ieHHe p TpH TepreHAUKYJISPHOM MajeHuu Jiydyeld paBHO
10 mxI1a.

KP No6 «Teopus bopa. DnemeHmbl KBAHMOBOU MEXAHUKU»

1. Ha ocHoBe Teopuu atoma bopa BeIMHUC/IUTE PainycChl I; U I's BTOPOW U TpeTbeil opouT B
aToMe BOJOPO/JaA.

2. OmnpesenuTh AAMHY BOJHBI fAe bBpoins A XapakTepu3yrollyl0 BOJHOBBIE CBOWCTBA
3/1IeKTPOHA, eC/iA ero cKopocTh v =1 Mw/c. Cenarth TakoU >Ke TIOACYeT AJIs POTOHA.

3. Wcrionb3ysi COOTHOILIEHHWE HeoIpe/ie/ieHHOCTeH [/ KOOPAWHAThl M UMITyJ/IbCa HaUTU
BbIpa’KeHUe, MI03BOJIsIOILlee OLIeHUTh MUHUMa/IbHYI0 KUHETHUeCKY0 SHepPrUio 3/1eKTPOHA, HaXO/sIerocst
B 0JJHOMepHOU 6eCKOHeUHO T/TyOOKOM MoTeHIMaIbHON iMe TIIMPUHOH L.

4. YacTuia B MOTEHIMATLHOM SIIIVKe MUPUHON | HaXOAWUTCS B BO30Y>KI€HHOM COCTOSTHUU
(n = 2). Ompenenuts, B Kakux Toukax uHTepBama (0 < x < [) MJIOTHOCTb BepOSTHOCTH [(x)]*
HaXO’K/leHHsl YaCTULIbl MaKCHMaJlbHa U MUHUMaJbHa.

KP Ne7 «fl0epHas ¢pusuka»

1. KakoBa BepositHOCT W TOT0, UTO Z@HHBIM aTOM B U30TOIIe PaJIMOaKTUBHOTO Moza 131y
pacra/iaeTcsi B TeueHue OJvpKakied CeKyH/IbI?

2. OnpegenuTe Maccy m, HEWTPaJbHOrO aToMa, ecad S7ipo 3TOr0 aToMa COCTOUT M3 Tpex
TIPOTOHOB U JBYX HEUTPOHOB U 3Heprus cBsa3u E.; fapa paBHa 26,3 MaB.

3. Slnpa-usobapst H* u He® cocroaT W3 OfMHAKOBOrO uMC/a YacTHl| (HYKJIOHOB).
O[IMHAKOBBI /U Yy HUX 3Hepruu cBsi3u? Kakoe u3 3Tux sijep 6o/ee ycToidunBo?

4, Ornpeie/IMTh SHEPryo peakuuu 'Li+p —2*He, ecid SHepruy CBS3M Ha OJMH HYK/IOH B

aapax 'Li u “He paBHbi 5,60 u 7,06 M3B.
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7 OHEHO‘—IHbIe CpeacTBa A1 IPpoOBEeAEHUA HpOME)KYTOqHOﬁ daTTeCTdllun

a) Ilnanupyembie pe3y/ibTaThbl 00yYeHHUsI U OLIEHOUHBbIE CPeJCTBA AJ/IA MPOBe/iIeHHs MPOMEe)KyTOYHOM aTTeCTaljuu:

CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHLINU

[TnaHupyemMble pe3yabTaThl 00yUueHUs

OLIEHO‘JHLIG CcpeacTBa

OIIK-2 - criocoOHOCTBIO IEMOHCTPHPOBATh 0a30Bble 3HAHUS B 00/1aCTH eCTeCTBEHHOHAYYHbIX JAWCLUIUIMH, TOTOBHOCTBIO BBISB/ISTH €CTECTBEHHOHAYUHYIO
CYILIHOCTb TIp0o6J/ieM, BO3HUKAIOILMX B X0/e MpodeccoHaIbHOM /1esTe/IbHOCTH; TPUMEHSITh /IJIs1 UX pa3pelleHrsi OCHOBHbIE 3aKOHbI eCTeCTBO3HAHMUS, METO/bI
MaTeMaTHueCcKOro aHajiv3a U MOZleJIMPOBAHKS], TEOPeTUUECKOTr0 Y SKCIIePUMEHTA/IbHOI'0 UCC/IeI0BaHMUS

3HaThb

- (dyHJaMeHTa/lbHble TIOHSITHS, 3aKOHBI I/JIHepeueHb meopemuuecKux 60Nnpocoe K 3K3ameHy:

TeOpUM K1IaCCUUYeCKOW U COBPeMeHHOU (PU3UKY;
-  OCHOBHBIE MeTO/bl WCC/IeJOBaHUI,
MCII0/Ib3yeMble B K/IaCCUYeCKOM U COBPEeMEeHHOU
(bri3viKe;

- (Qusnyeckue OCHOBEI MeXaHUKU,|
bJleKTpUuecTBa M MarHeTusma,  (DU3MKU
KOleOaHU ¥ BOJH, KBaHTOBOM  (DU3HKH,

5/1IeKTPOJMHAMUKH, CTaTUCTUYECKOW (PU3UKU U
TepMOJMHAMUKH, aTOMHOM U siZlepHOM (U3UKU.

1.

W

SN

®

10.
11.

12.

13.
14.

MarepuanbHasgs Touka. Cucrema
repemenieHus1. CKOpOCTb.
YCKOpeHHe U ero COCTaB/IIoIIMe. YIVIOBask CKOPOCTb U YIVIOBOe YCKOPEHHe.

3akoHbl HbroTOHA. 3aKOH cOXpaHeHUs1 uMITysbca. LleHTp macc.

MomeHT yHepuyyd. MOMeHT cujbl. YpaBHeHHe AUHAMMKHW BpalllaTeJbHOTO [JBVKEeHHs
TBepzoro tesa. MOMeHT UMIy/IbCa U 3aKOH ero COXpaHeHHs.

OHeprus, pabota, MOI{HOCTh. KuHeTHUeCKast ¥ MOTeHIManbHasi SHeprusl.

3aKoH coxpaHeHus S3Hepruy. KuHeTuueckasi SHeprust BpalljeHusl.

FapMoHMueckre Kome0aHUSI M WX XapaKTePUCTUKWA. ['apMOHMYECKUH OCLIAIISTOP.
[Tpy>K1HHBIN, (PU3NUECKMI U MaTeMaThyeCKUN MasiTHUKH.

3aTyxarolyie 1 BbIHYK/IeHHbIe KomeOaHusl.

BosnHoBrble nipotiecckl. [TpofjonbHbBIe U MTOTNepeuHbie BOHbI. YpaBHeHue Oeryiiieil BOJIHBI.
BonHoBoe ypaBHeHUe. 3BYKOBbIE BOJIHBI.

[TapameTphbl COCTOSIHUSI TEPMOJMHAMUUECKOUN CUCTeMbI. 3aKOHbI W/leaIbHOTrO rasa.
YpaBneHne Mengeneesa-Knanelipona. OcHoBHoe ypaBHeHue MKT. 3akoH Makcsesa o
pacrpe/ie/IeHUU MOJIEKYJI M/eaTbHOro ras3a o CKOpOCTSIM.

Pacnipepenennie Bonbimana. CpefHee UWC/IO CTOMKHOBEHWW W CpeJHsA  [IJTMHA
cBobopHoro Tipobera. SBneHus iepeHoca.

Yucsio creneneld cBobopl. [TepBoe Hayao TepMOAMHAMUKA. TerIoeMKOCTb.
[MpuMeHeHMe TepPBOTO Hauasa TePMOJMHAMUKU K M3orporeccam. Azuabatuuyeckuii u
TOJIMTPOMHBIN MPOLECCHI.

orcueta. Tpaekropusi, [JMHA TIyTH, BeKTOP
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15.
16.
17.

18.

19.

20.
21.
22.
23.

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.

Kpyrosoii nipouiecc (1uki). ObpaTrMbie 1 HeoOpaTHUMBbIe TIPOLIeCCHI.

OHTponus. Bropoe Hauano TepmoguHaMuku. Liukin KapHo.

OneKTpUYecKui 3apsj. 3aKOH COXpaHeHWsl 37eKTpUYecKoro 3apsza. 3akoH KysoHa.
HanpspkeHHOCTb 371eKTpOCTaTUYeCcKoro mojis. IIpyvHIun Cynepriosuiyy 3/1eKTpoCTaTy-
YeCcKHX I0JIeH.

Teopema T'aycca pjs snekTpocratiueckoro mnoss. IloTeHiuan 3/1eKTpoCTaTuyeCckoro
riosis. CBsI3b HaIIPSKEHHOCTY UM TIOTeHLIMasIa J1eKTpoCTaThye CKOro MoJisl.

Tunel AWsneKTpUKOB. HampspkeHHOCTH To/ig B JuieKTpuke. IIpoBogHUKU B
3/IeKTPUUECKOM I10JIe.

JnekTpuyeckas eMKOCTb yeJMHeHHOIO IIpOBOAHUKA. KoHieHcaTopsl.

Cwuia u ruiotHOCTB TOKa. CtopoHHMe cuiibl. DIIC ¥ HampsyKeHUe.

3akoH OMa. CorpoTtuBiieHre pOBOJHUKOB.

Pabora u MomHoOCcTb TOKa. 3akoH [Dkoyns-Jlenua. IlpaBuna Kupxroga s
pa3BeTB/IEHHOM LIeH.

[TepeMeHHBIM TOK Ha yyacCTKe L|elH, COZleprKalljeM pPe3uCTop, KaTyLIKy UHAYKTUBHOCTU U
KOH/IeHCcaTop. MoLLHOCTS, Bblje/semMas B Lielld IIepeMeHHOro TOKa.

MarnuTHoOe 11071e 4 ero xapakTepucTuky. 3akoH buo-Casapa-Jlaruiaca.

3akoH Awmrmepa. /[lelCTBMe MarHWUTHOTO TMOMS HAa [ABWXKYLUHCSA 3apsaf. SIBieHue
3/1eKTPOMarHUTHOM UHAYKLMK. 3akoH Papazest.

NupykTUBHOCTL KOHTYpa. CaMOMHAYKLMSA. DHeprus MarHUTHOTO I10JIs.

Bsaumnas nHykuus. TpaHcgopmaropel.

Tok cMelljeHus. YpaBHeHUs Makcsesuia.

O/NeKTpOMarHuTHasg BOJHA W ee CBOWCTBAa. OHEpPrus, WMMOYJIbC U [aB/ieHue
3/IEKTPOMarHATHOU BOJIHBI.

HJuamarnetuku. [lapamarHetvku. @eppoMarHeTUKH.

OcHoBHBIe 3aKOHBI ONTUKU. [1o/THOE oTpakeHue.

ToHkue uH3b1. VI300paykeHHe TIpeZiMeTOB C TIOMOIIbIO JIUH3.

KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb CBETOBBIX BOJH. VIHTepdepeHL s cBeTa.
Metoapl HabmrofieHusi uHTepdepeHLMr cBeTa. VHTepdepeHLMsi cBeTa B TOHKHUX
I/IeHKaXx.
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36.
37.
38.
39.
40.
41.
4.
43.
44.

45.
46.

47.

48.
49.

50.

51

53.

54.

. SInepHble cuiibl, MX CBOMCTBA. KBaHTOBBIN MeXaHW3M B3aUMO/eMCTBYS HYK/IOHOB B siJipe.
52.

[Tpunuyn [NolireHca-®penens. 3oHbl OpeHens.

Iudpaxkiys dpeHens Ha KPYIJIOM OTBEPCTHU U JUCKe.

Oudpakuus @payHrogepa Ha OfHOM 111e/IM U Ha AU(PPaKLIMOHHOM pelleTKe.
EctecTBenHbIl U OApru30BaHHbIN CBeT. 3akoH bprocrepa.

[IBoiiHOe nyyernpeniomyieHye. BpailjeHue MI0CKOCTH MO/SIpU3aLUH.

TersioBoe u3/nyueHHWe U ero xapakTepucTHKW. 3akoH Kupxroga. 3akoH CredaHa-
bonbimana v cmeltienus Buna.

Bugsl gotosddexra. 3akoHbel BHemHero (oto3ddekra. YpaBHeHUe DWHINTeHHa /1S
BHelliHero (poTo3ddekra.

Macca ¥ wumnynsc ¢ortoHa. [laBneHue cBetra. Oddext Komnrona. EpuHCcTBO
KOPITYCKY/ISIPHBIX U BOJTHOBBIX CBOMCTB 3/IeEKTPOMarHUTHOTO U3/TyUYeHUSI.

Mogenn aroma TomcoHa u Pesepdoppa. JlMHeluaTblii CIeKTp aTroMa BOZOPOJA.
CriekTpasibHble Cepuu aroma BOJ0poJa.

IToctynartsl bopa. OnbiTel ®@paHka u ['epra. CriekTp atoMa Bogopoza 1o bopy.
CootHouieHue  HeoripefeneHHOcTel  [efizeHOepra. BosHoBasi ¢yHKUus u  ee
CTaTUCTUYeCKUN CMBICIIL.

YpaBHenue IllpenvHrepa. Yactvija B OZHOMEPHOU MPSIMOYTO/bHOW «IIOTEHLIMAIbHON
siMe» C 6eCKOHEUHO BBICOKUMU CTeHKaMH.

[TpoXoXKeHKe YaCTHULIbI CKBO3b MOTEHIMA/IbHBIN Oapbep (TyHHe/IbHbIH 3 dekT).
CocrosiHMe aroMa BOZOpOZla B KBAHTOBOW MexaHMWKe. YpaBHeHue Illpénunrepa psis
aTroMa BOJ0OpO/Zia U ero pelleHue.

Pasmep, cocTaB U 3apsifi aTOMHOrO siipa. MaccoBoe U 3apsifioBoe uncia. Jledekt macchl
Yl SHeprus CBS3M sifipa.

KanenbHast 1 obosoueuHasi MoJiesid sijpa, UX ocobeHHOCTH. «Maruyeckue uucia» U
«Maruyeckue sizpa».

PaguroakTBHOCTh. EcTecTBeHHass W MCKYCCTBEHHasi paZiMOAaKTUBHOCTb.  3aKOH
PaJIJM0aKTUBHOTO pacra/ia. AKTUBHOCTb PaZIMOaKTUBHOTO BeIleCTBa.

Anbda-pacrian. IIpaBuna  cMelleHusi. 3akoHbl ~ COXpaHeHMsl TIpU  pacriaje.
B3aumogelicTBre asbtha W3/TyueHus C BeleCTBOM.
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55. bera-pacniag, ero Bugbl. [lpaBuna cmeleHusi. 3aKOHbI COXpPaHEHUs] TIPU pacrage.
B3aumopeiicTBre GeTa U3/TyueHUs C BEI[eCTBOM.

56.'aMma wu3nyueHwe, ero cBOMCTBA. [‘aMMa-CmeKTp pafOaKTUBHOIO
B3aumopelicTBusi raMma U3yueHus C BeleCTBOM.

57. fimepHble peakUUM W UX OCHOBHbIe TUIbL. Peakius geneHus szpa. llenHas peakuus.
TepmosiiepHas peakLusl.

JJIeMeHTa.

Ymethb

- 0OBSICHATD, CUCTEeMaTH3UpPOBaTh
MPOrHO3MPOBaTh HaOMOJaeMble  SIBJIEHUS |
MpOLIeCChl C TOUKW 3peHusi (yH/aMeHTa/bHbIX
MOHSATHM, 3aKOHOB M TEOpPUM K/IaCCUYeCKOM U
COBPEMEHHOW (PU3MKY;

- pellaTb  TUIIOBbIE
HIeKTpUYeCcTBAa W MarHeTusMma,  (U3MKY
KOleOaHU W BOJH, KBaHTOBOM  (DU3HKH,
5/1IeKTPOJMHAMUKH, CTaTUCTUYECKOW (PU3UKU U
TepMOJMHAMUKU, aTOMHOM U siiepHOM (hH3UKY;

- TIpUMEHsSITh 3HaHUs Kypca o01eit pU3nKu B

3aJa4yu MeXaHUKHU,

npogeccroHanbHOM [esITe/IbHOCTY;
MCIO/Ib30BaTh MX Ha MEXIUCLMIUIMHADHOM
YPOBHE;

- 1ipuobpeTaTh 3HaHUs B 00/1aCTH (DU3UKU;

- KOPPEeKTHO BbIpa)KaTb M apryMeHTHPOBaHHO
000CHOBBIBATh TOJIOXKeHUsI  TpeIMeTHOM
00s1acTH 3HAHUS.

lIpumepHbie npakmuyecKue 3adaqu 0/15 3K3amMeHa:
1.

OpHopopHblld cTepkeHb Maccou M = (0,5 Kr mozBelleH Ha TOPU30HTAJBHOW OCH,
MpOXoJslLleld yepe3 ero BepXHUM KOHell. B TOuky, OTCTOSILyl0 OT OCH Ha 2/3 JJIMHBI
CTepXXHs, yJapseTcs IyJss MacCou m = 6 T, jeTsAlasi TOPU3OHTAIbHO CO CKOPOCTBIO Vo =
10° m/c, u 3acTpeBaer B HeM. OMpee/uTh CKOPOCTb HUXKHETO KOHIL[A CTEPXKHS Cpasy Moc/e
yzapa.

Ha o607 koneca B ¢popme ToHKOT0 06pyya Maccoit M = 0,4 Kr, KOTOPbIiA MO>KeT BpallaThCs
BOKPYT CBOel OCHM, HAMOTaH IIHYP, K KOHIly KOTOPOro InozgelleH rpy3 maccou m = 90 r.
Ha kakyto BbICOTYy OIMyCTUTCS TPy3 Uepe3 t = 1 ¢ moc/ie Hauana JBYKeHUS.
Jlorapupmuuecknii /IeKpeMeHT HEeKOTOpoi KomebOsomieiics cucremel A = 0,02.
Onpezenute, BO CKOJMbKO Pa3 yYMEHBIIUTCS SHEPrusi 3ToW KosiebaTesbHOW CHCTeMbl 3a
BpeMsi, COOTBETCTBYHOLI[ee 75 MOTHBIM KOIeOaHMsIM.

B cucreme K' nmokourcsi crepkeHb, cobcTBeHHast A/MHA 1o KoToporo paBHa 1 M. CTepykeHb
pacIIo/IoXKeH TaK, UTO COCTaB/IsieT Yron P,=45° ¢ ockto X'. OnpesenuTs JyIMHY | cTep)xHS U
yroa @ B cucteme K, ecu ckopocts L crctemsl K' otHocurensHo K paBHa 0,8 c.
MarepuanbHass Touka Maccoii m = 0,2 Kr coBepillaeT rapMOHWYEeCKHe KojiebaHWs 10
3akoHy X = 0,1 cos (1t/2 - /4) M. HaliTu MaKCUMaJibHYI0 MOTeHLUaTbHYH SHEePTUI0 TOUKU.
Ha momy crouT Tenexka B B [JIMHHON [JOCKH, CHaO)KeHHOH JierkuMu Kosiecamu. Hal
OZTHOM KOHIIe I0CKH CTOMT uesioBekK. Macca uenoBeka M = 60 kr, macca gocku 1= 20 kr. C
KakKOW CKOPOCTbIO M (OTHOCHTE/NBHO T0sla) OyJeT [ABUraTbCsl TeJIeKKa, eC/id YesloBeK
MOWJIeT BJ0JIb JOCKM CO CKOPOCTbIO (OTHOCHTENBHO AO0CKM) v=1 Mm/c? Maccoi KoJec
nipeHeOpeub. TpeHue BO BTY/IKaX He YUUTHIBATb.

boek cBaitHOro Mosiota Maccod m;=500 Kr naziaer ¢ HEKOTOPOM BbICOTHI HAa CBal0 MacCOU
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10.

11.

12.

13.

14.

15.

m,=100 kr. Haiiru KII7 " yaapa Ooiika, cuuTasi yjap Heymnpyrum. V3meHeHuem
TIOTEeHL[Ma/TbHOM SHEPTrUy CBau Ipy yIiy0sieHu ee ipeHeOpeub.

lenuii cMellai C HeW3BeCTHbIM Tra3oM. [lokaszaTenb azmabaTbl TOJyUYEHHOM CMecH
oka3sasicsl paBeH 1,38. CKOJIBKO aTOMOB COCTaBJISIFOT MOJIEKYJ1y HEM3BeCTHOIO ra3a CMecu?
HekoTopoe KOMMUeCTBO TenWsl paclIMpsieTCsl CHadajda aguabaTWueckd, a 3arem
nu3obapuueckn. KoHeuHasi Temmeparypa ra3a paBHa HayanbHOW. Ilpu agmabaTtHOM
pacipeHnd Ta3 coBepiivn paboty, paBHyro 4,5 k/[k. Hapucyiite rpaduk mporecca.
Kakoe K0/1MuecTBO TerIoThl MOIJIOTHJI T'a3 3a BeCh IpoLjecc?

CwMmeranu Bogy Maccoid m;=>5 Kr nipu Temreparype T:=280 K c Bogoii Mmaccoit m,=8 Kr ripu
temneparype T,=350 K. Hailitu wu3meHeHune AS >HTpPONUM, NPOUCXOAALee TIPU
CMeLIMBaHUU.

VpeanbHblil IByXaTOMHBIM ra3, cojep)Kaluii KoauuecTBO BeljectBa V=l Momp U
Haxogsmuics nop fasiaeHveM p;=0,1 MIla npu Temnepatype T:=300 K, HarpeBatoT rpy|
TOCTOSTHHOM o0beme g0 gnaBneHusi p,=0,2 MIla. Tlocre 3Toro ra3 M30TepMHYECKH|
paCIIMPWICS [0 HavaJbHOTO JaBjieHWs U 3areM H300apHO ObUI CKAaT [0 HA4yaabHOTO
o6bema V. IToctpouth rpaduk 1ukna. Onpegenuts Tepmudeckuii KIT/T 1) Lykia.
O/MHaKOBbIe YacTUIbI Maccoi m=10"" r Kaxias pacrpeieneHbl B  OJHOPOAHOM
IpaBUTALJMOHHOM I10/1e HanpspkeHHOCTbr0 G=0,2 MKH/Kr. OrnpefiesuTb OTHOLLEHKE I1:/I1;
KOHL|EHTpAaL[M}i YaCTUL], HAXOASILIMXCS Ha SKBUIOTEHL[UA/TbHBIX YPOBHSX, OTCTOSILLUX APYT
ot Apyra Ha Az= 10 M. Temniepatypa T BO BCeX C/0SIX CUMTAeTCsA OAUHAKOBOW U pPaBHOU
290 K.

Omnpefennte, IpU KakoW TeMmIiepaType rasa, COCTOSILErO0 M3 CMeCH a30Ta U KUCIOPOAa,
Hanbosiee BepOSITHbIE CKOPOCTH MOJIEKYJ/T a30Ta M KUC/IOpoja OyAyT OTIMUaThCs APYT OT
npyra Ha Av = 30 m/c?

3Hasg (YHKLMIO pacripejie/ieHUsi MOJIEKYJ IO CKOPOCTSIM B HEKOTOPOM MOJIEKY/ISIPHOM
2 2

m 5 mv
V) ———= vV eXx
nyuke [(v) KT P~ Spt

, HATU BbIpDOKEHUS [AJid Haubosee BepOSITHOM

CKOPOCTH Vs,
IIBa OJJMHAKOBBIX TMPOBOJSAIINX 3apSDKEHHBIX IlIapa HaXOAATCS Ha PacCTOSTHUM r=60 cMm.
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16.

17.

18.

19.

20.

Cua orrankuBanus F; mapoB paBHa 70 MKH. Ilocime Toro kak Iuapbl IpUBed B
CONPUKOCHOBEHHE Y YAAIWIU JPYT OT Apyra Ha Mpe)kHee PacCTOsiHUe, CUjla OTTaTKWBaHUS
BO3pOC/a U cTasna paBHOU F,=160 MKH. Berunciuthb 3apsagel Q; U Q,, KOTOpble ObLIM Ha
mapax 10 UX COMPUKOCHOBeHWM. [luamMeTp I1apOB CUMTaTh MHOTO MEHBLIMM pPaCcCTOSHUS
MeXly HUMH.

[IBe TOHKOCTeHHbIe KOHLIeHTpruYeckue cdepsl ¢ paguycamu R; = 0,2 M u R, = 0,4 M HecyT|
Ha ce0e 3apsAbl C IMOBEPXHOCTHBIMU IUIOTHOCTAMHM 0; = 1 HK/M® u 0, = 3 HKI/M?
COOTBeTCTBeHHO. IIpoCTpaHCTBO MeXx[y HMMH 3ariO/IHEHO CpefioM C AU3/eKTPUYEeCKOM
TPOHULIAEMOCTBI0 € = 2. YeMy paBHa HallpsDKeHHOCTb 3JIeKTPUUECKOr0 I10JI1 B TOUKAX,
OTCTOSAIIMX OT LjeHTpa Ha pacctosHusa 11 = 0,1 MU n =

0,3 M. & z
B cxeme, u300pakeHHON Ha pucyHke, &,=10,0B, .
£,=20,0 B, £,=30,0B, R,=1,0 Om, R,=2,0 Om, Rs= 3,0 F fz )
Owm, R4=4,0 Om, Rs=5,0 Om, R¢=6,0 OM u R,=7,0 Om. £3
BnyTtpeHnHee COIIPOTUBJ/IEHUE VUCTOYHUKOB  ©! 2 Rs

npeHeOpexxuMoO Masio. OmpesieniTe BeIWYMHBI TOKOB

BO BCeX yuacTKax Iemd U paboTy, COBEepLIeHHYIO

BTOPbIM UCTOYHUKOM 3a IPOMEXYTOK BpeMeHnu At=0,1 c.

Konpencarop noaxmoueH k Gatapee ¢ 3/JC € = 8 B u BHyTpeHHUM —{I_
conporuBeHueM r = 2 OM Kak I0Ka3aHO Ha pucyHke. CorpoTuBiieHHe
pesucropa R = 2 Om. Kakoil go/mkHa OBITb €MKOCTb KOHZEHCAaTopa, )
yTOOBI TIOC/IE 3aMbIKAHUS K/IF0Ya SHEPrusi KOH/eHcaTopa YMeHbIIN/Iach Ha C \ '
48MK]IK? r |
[To KOHTYpy, M300pa)keHHOMY Ha PUCYHKe, uzeT Tok cuion [=100A.
OripeseiiTh MarHWTHYIO UHAYKLMIO B 11os14, co3aBaemMylo 5TUM TOKOM |
B Touke O. Pagnyc n3ornyToit uactv KoHtypa paBeH R=20 cm (O-njeHTp
KPUBU3HBI KOHTYpa), a yros o=60°.

B nocrossHHOM MarHMTHOM mojie ¢ uHAykuuerd B = 5 Tn Haxomutcs
3aMKHYTBIM TIPOBOASILLMN KOHTYp, ILIOL[aZb KOTOPOrO MEHSIeTCs II0
3akoHy S(t) = (4 + 0,2t) cm®. Yemy pasHa D/JC UHAYKIMH B MOMEHT O

.

\\‘2
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21. [leprieHAUKYASIPHO ~MarHUTHOMY Tioito ¢ wuHAykiuedr B=0,1 Tn Bo30yxzaeHO

22

23.

24,

25.

6.

7.

. Uctounuk S ceera (A=0,6 MKM) M TUIOCKOe 3epkano M

BpeMeHU t = 5 ¢, eC/M KOHTYP pacIio/io)KeH TaK, UTO MPOHMU3bIBAIOIIUM ero MarHUTHBIN
MOTOK, MaKCHUMaieH?

3/IeKTprUecKoe moJjie HarpspkeHHOCTho E= 100 kB/M. [leprieHauKynsspHO 060MM mOJisM|
[IBIDKETCS, He OTKJIOHSISICb OT TIPSIMOJMHEWHOM TpaeKTOpWH, 3apsDKeHHas 4YacTvLa.
BBIUMC/IUTE CKOPOCTB U YaCTHULBL.

pacriosiokeHsl, Kak IOkKa3aHo Ha puc. 30.7 (3epkano
JInoiiga). Uro Oyzer Hab/MOAAThCS B TOUKe P 3KpaHa, re
cxopstes nyud SP u SMP, — cBeT wiv TeMHOTa, eciu |SP)
=r=2 ™, a=0,55 mm, |SM|=|MP)|?

Mexay ABYMSsI TUIOCKOTIapasie/IbHbIMA CTEKJ/ITHHBIMU TI/Iac- Pue. 30.7

TUHKaMH TI0JIOKWIA OYeHb TOHKYIO IIPOBOJIOYKY, PacIlO/IOKeHHYH Iapaljle/lbHO JIMHUU
COTNPUKOCHOBEHUS I/IACTUHOK M HaXOJALIYIOCS Ha paccTossHuM [=75 MM OT Hee. B
oTpakeHHOM cBeTe (A=0,5 MKM) Ha BepxHel TIJIaCTHHKe BH/HbI HHTep(epeHLIMOHHbIe
nosiocel. Onpefie/iuTh AvameTp d MONEepeyHoro ceueHusi MPOBOJIOYKH, eC/I Ha MPOTSDKeHUH
a=30 MM HacuuTbIBaeTCss m=16 CBeT/IbIX I10J10C.

C momorpio AUQpaKIMOHHONW pelieTKu C repuosioM d=20 MKM TpeOyeTcsi pa3pelivTh
nyoner Hatpus (A1=589,0 HM u A,=589,6 HM) B crieKTpe BTOpPOro mopsifka. IIpu Kakoi
HauMeHbllIel JyIuHe | peleTKy 3TO BO3MOXKHO?

Ha nyTt1 yacTU4HO-TI0/ISIpU30BaHHOrO CBeTa, CTelleHb Iojspusaluuy P koroporo pasHa 0,6,
NOCTaBU/IM aHA/IM3aTOP TaK, YTO MHTEHCUBHOCTb CBeTa, IPOLIeJIIero 4yepes Hero, Crasaa
MakCHMaabHOW. BO CKOMBKO pa3 yMEHBIIWTCS WHTEHCHBHOCTb CBeTa, eC/M IJIOCKOCThb
TMIPOITyCKaHUA aHa/IM3aTopa I0BepHyTh Ha yrou o =30°?

B cnekrtpe u3nyyeHuss orHeHHOro apa pazuycom 100 M, BO3HMKaOLLero IpU siiepHOM
B3pbIBe, MAKCUMYM 3HEepPruy U3/y4eHUs MPUXOAUTCS Ha AvHYy BosHbI 0,289 MkM. KakoBa
Temriepatypa Mapa? Ormpejenure MakCUMarbHOe pacCTOssHWe, Ha KOTOpPOM OyayT
BOCIIaMEHSITHCS /lePeBsSHHbIE TIpeMeThl, eC/I MX IOrJIoLjaTebHasi CIIOCOOHOCTh PaBHA
0,7, a TerioTa BocrylaMeHeHus 5 [x/cv?. Bpems usiyueHus IPUHATEL paBHbIM 107C.
YelHeHHbIM LIMHKOBBIM IIAPUK PafiyCcoM 1 CM HaxOJUTCs B BaKyyMe U JJ/INTe/IbHOe BpeMsi
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8.

29.

30.

C1.

32.

33.

34.

35.

36.

OCBelllaeTcsi yJbTpadro/eTOBbIM HM3/lydeHUeM C JauHOW BoJiHbI 0,25 MKM. OmnpefenuTh
Y1C/I0 He/IOCTAIOIMX 3/IEKTPOHOB B 00beMe IapykKa.

®otoH c sHeprueit 0,28 M»>B B pe3y/bTaTe pacCesiHAsi Ha TIOKOMBIIEMCS CBOOOZHOM
3JIEKTPOHE YMEHBIIWI CBOK 3Hepruro 0 133,7 k3B. HalTu umnynbC M Hanpas/ieHUe
pacrnpocTpaHeHus 3/IeKTPOHa OTAauu.

[ToTtok 3HEeprun @, usnyyaemblid 3/1eKTpUUeCcKor 1amioy, paseH 600 Br. Ha paccrosaun n
= 1 M OT jamIibl IepHeHAUKYJISIpHO MaJaroliuM JiydyaM pPacrio/IoKeHO KPYIJIoe IUIOCKOe
3epkasblie AuameTpoM d=2cM. [IpvHMMas, 4YTO M3/IyyeHUe JaMibl OJUHAKOBO BO BCeX|
HampaB/IeHUSIX U YTO 3epKajblie TOJHOCTbIO OTpakaeT MaJarolivii Ha Hero CBeT,
orpefie/uTh CUIy F CBeTOBOrO JaB/IeHHsI Ha 3epKasblie.

Ha ocHoBe Teopum atoma bopa HallTM UMIy/JbC 3/1eKTPOHA B aToOMe BOZOPOJA, eC/v
WH/IYKI[US] MarHUTHOTO TIOJIsI, CO3[JaHHOTO MM B LIeHTpe OpOUTHI MPH BpalljeHnu, paBHa 0,39
To.

Bo ckonbko pa3 u3meHsieTcs eOpoiiieBcKast AJIMHA BOJIHBI 3/IEKTPOHA TIPY TEPeX0/ie ero B
aToMe BOZIOpPOZia M3 OCHOBHOT'O SHEPreTHYeCcKOro COCTOSIHUS B IepBoe Bo30y keHHOoe?

N3 teopum bopa a1 atoma Bofopoza ciefiyer, YTO CTallMOHAPHBIMU /151 37IEKTPOHOB aTOMa
SBJISIIOTCSL Takue OpOWTHI, Ha [JIMHEe KOTOPBIX YK/I[bIBAeTCs 1[eJIoe YUC/IO JITUH
nebpoiiieBCKUX BOJH. VICX0zs U3 3TOTO, HAWUTEe YKMC/IOBbIe 3HAUeHUs] MOMEHTa UMITY/IbCa
3/IeKTPOHA B aTOMe BO/IOPOZia Ha TIepBBIX TPeX OOPOBCKUX OpOUTaX.

ONeKTPOH B aTOMe BO/OPOZA OMUCHIBAETCSI B OCHOBHOM COCTOSIHUM BOJIHOBOW (DyHKIIMeit
Y(r) = Ce™ Onpenenurb OTHOLIEHWE BEPOATHOCTEH /0, TNpebbIBaHUA 3/1€KTPOHA B
cepuueckux cnosix ToamuHon Ar = 0,01 a u paguycamu r; = 0,5 a u r>=1,5 a.

Bo/bHOMY BBe/M BHYTPUBEHHO pacTBOp o0beMom 1 cM?, comepiKaujuil MCKYCCTBEHHBIN
PaJOM30TOI HATPHs ;; Na aKTMBHOCTHIO Ay=2000 . AKTMBHOCTb KPOBU 0OBbeMoM 1 cm?,
B3ATOM uepe3 5 4acoB, okasanach A =0,27c¢”. Haligure 0o6beM KpoBu yesoBeka. Ilepuof]
To/1ypacnazia UCIoab3yemMoro u3oTora paseH 15 yac.

OHeprus cBs3u E si/ipa, COCTOSILEro U3 [IBYX NMPOTOHOB U OJHOTO HEWTPOHa, paBHa 7,72
M>5B. OnpegenuTs Maccy m, HeHTpaabHOTO aToMa, UMEFOLLEero 3TO SIAPO.

Bo ®paHuyKM HaA4yaTo CTPOMUTE/LCTBO MeXKAYHAapOJHOIO TEepMOsIePHOIO0 peakTopa, B
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

KOTOPOM TIpeJrojiaraeTcs TOBOJUTL yIpaBiseMyro peakuuio H®> + H?, B KOTOpOM
obpa3syeTcst U30TOI r'ejiisi U HEUTPOH.
ec/ii B HeM Oy/leT «BbIropaTb» 1 MT TSDKeOro BOJOpOJa B CeKYHY?

37.Anbda yacTrija ¢ KUHeTHUYeCKoi sHepruei K = 5,3 MaB Bo30yxgaeT peakuuro “Be(a,n)"*C,
5Heprus Kotopor Q=5,7 M>3B. HallTu KMHETUUeCKyO0 SHEprui0 HeWTPOHA, BblLIETEBLIErO
1071, IPSIMBIM YIJIOM K HallpaB/IeHUI) ABUKEHUS 0-YaCTULIbL.

Kakyto MomHocTh OyZeT MMeTb TakoWl peakTop,

Bnagetb

- IPaKTUYeCKMMM HaBbIKaMU HCII0/Ib30BaHU
D/IeMEeHTOB Kypca oOiiedl (GU3MKM Ha ApYyrH
MUCLIMIIIMHAX, Ha 3aHATUSX B ayJUTOPUM U H
[POU3BO/ICTBEHHOU MPAKTHKE;

LleHKa C(OPMUPOBAaHHOCTH IJIAHUPYEMBIX pe3y/bTaToOB
BITIOJTHEHUM 71a00paTOPHBIX paboT, a TakKe MpU PellleHnH K3aMeHallMOHHbBIX 3a/au. [TepeueHpb
K3aMeHal|MOHHbBIX 3a/jau NPUBE/IEH BhIILIE.

- criocobamu JIeMOHCTpaLuu ymeHusiIIpumepHble 1a6opamopHble pabombl:

OOBSICHSTD, CUCTEeMaTH3UpOBaTh v 1. TlpumeHeHHe 3aKOHOB COXpaHeHUs Ji/Is OIpe/ie/ieHUst CKOPOCTH T10J1eTa ITyJ/Ix
MpOrHO3UpoBaTh HaOmofaemble siBeHuss u| 2. OripejjesieHe MOMEHTOB WHEPLMM TeJs C MOMOIIbI0 KPYTUIBHOTO MasiTHUKa. [IpoBepka
MpoLiecChl C TOYKU 3peHust (PyHZaMeHTa/lbHbIX Teopemsl IllTeliHepa

MOHATHM, 3aKOHOB M Teopul Kjaaccuueckon 4| 3. VcoiefoBaHMe BpalllaTenbHOIO JBYXKEHUs TBEPZOIo Tesla BOKPYT HEMOABM)XHOM OCH
COBpeMeHHOM (P13MKY; 4. OnpeneneHne XapakTePUCTHK 3aTyXaroIKX KoyebaHni prU3nMuecKoro MasiTHUKa

- MeToJaMW  pelleHMs TUMOOBbIX 3ajadl 5. OrnpejeneHre CKOPOCTH 3ByKa B BO3Z[yXe MeTO/I0OM CTOSTUel BOJIHBI

MeXaHUKH, J/IeKTpUYecTBa M MarHetusma,| 6. l3ydeHue CTaTUCTUYECKMX 3aKOHOMEPHOCTEU

(bu3vku  KosebaHM W BOJIH, KBaHTOBOM| 7. OmpegeneHve Ko3dduijeHTa BI3KOCTH Bo3AyXa

(bu3MKM, 3/eKTPOAVHAMUKM, CTaTUCTHUeckod| 8. OmpezeneHue mokasaTess agrabatsl Metogom Kemana u [lesopma

(busvkd U TepMoJWHAMUKM, aTtomMHoM ul 9. McciefoBaHue MU3MeHeHUs! TeMIlepaTyphbl B aZiiabaThueckoM Tiporiecce U orpejiesieHue
/1epHOY (PU3MKUY; Ko3¢duruenTa IlyaccoHa

- HaBblkaMM UM MeToguKamu 0000ujeHus|;  10. [IpoBepka 3akoHa Bo3pacTaHUsi SHTPOMMU B HEPaBHOBECHOU cHUCTeMe

pe3y/IbTaTOB  pellleHrs], SKCIIepUMeHTalbHOM|  11. DKClepuMeHTa/IbHOe OIpe/iesieHre Ta30B0M IOCTOSTHHOU

[1esTeIbHOCTH; 12. ViccriegoBanyie 371eKTPOCTaTAYECKOIO T0J1s1 C [IOMOLBIO 30H/a

- crocobamu  orjeHMBaHMsA 3HauMMoCTH M|  13. Mi3mMepeHue 37eKTPO/BIKYILEN CHITbl ICTOYHHKA TOKa

[paKTUUeCKOM  TNPUroJHOCTU  mnomyvyeHHblx|  14. [IlyHTHpOBaHWe MU/UTMaMIlIepMeTpa

pe3y/IbTaToB; 15. I3MepeHne eMKOCTeM MeTOLOM MOCTMKOBOM CXeMbl U pacyeT eMKOCTHBIX
- BO3MO>XHOCTBIO MeKJMCLIMIIZIMHAPHOTI' O COTIPOTHMBJ/IEHU B LIeMsIX [IepeMEHHOr0 TOKa

o0yueHUsi TIPOBOJUTCS TIpH|
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

pUMeHeHUs1 3HaHWW, yMeHWW U BraJleHUl,
ChOPMHMPOBAHHBIX TIPY U3yUeHUM Kypca 0011ei
(br3UKY;

- OCHOBHBIMU MeTOJaMH WCC/e[OBaHUsl B
06macTy (HU3MKU, IPAaKTHUECKUMHU YMEHUSMHU U
HaBBIKaMU UX MCTIO/Ib30BaHUS;
poceccroHaIbHBIM SI3bIKOM TIPeIMeTHOM
00/1aCTH 3HAHUSI.

16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

V3yueHue pe3oHaHCa HamnpsDKeHWH U ompefiesieHre UHYKTUBHOCTA METO/IOM pe30HaHca
OnpesieneHve  WHAYKTMBHOCTM  KAaTyIIKM YW MarHUTHOM  TPOHMLIAEMOCTH
(heppoMarHuTHOrO Tena

OmnpepieneHve pajuyca KpPUBHM3HBI JMH3bl M I0JIOCHI MPOIYCKaHUs CBETO(QUIbTPA C
ToMol11[bI0 Kosiel] HbroToHa

NuTepdepomeTpuueckuie u3mMepeHusi Ha OCHOBe orbiTa FOHra

OrnpeiesieHrie reOMeTPUYECKHUX Pa3MePOB MPU TTOMOIIU Ourpr3mMbl OpeHeist
OnpepienieHye IMHBI CBeTOBOM BOJIHBI U XapaKTePUCTUK JU(PPaKLIMOHHOW pelleTKU
OnpesieneHre KOHLeHTpALMXA PACTBOPOB Caxapa W MOCTOSIHHOW BpalljeHust

N3yuenue BHeltHero goto3ddexTa U onpe/eneHye noctosiHHo [1naHka

N3yuenure 3aKkoHOMepHOCTeH anbda-pacrnaza

V3yueHne raMmMa-crieKTpa paidi0akKTHBHOIO UCTOYHHKA

OrmpefesieHrie MaKCHMaJTbHOM 3HEpruu 0eTa-4acTUL] U UeHTU(PHUKALUM PaJIi0aKTUBHBIX
1iperapaToB
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0) Ilopsigok mpoBejeHHsI NMPOMEXYTOYHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalMs MO JUCHUILVIMHE «@PU3MKa» BK/IHOUAeT TeopeTHuecKue
BOTIPOCHI, TTO3BOJISIFOLIME OLEHUTh YPOBEHb YCBOEHHUsI 00yJarolMMUCs 3HaHUH, U TIpaKTUUecKre
3a/laHus1, BBISBJISOLIME CTeleHb C(POPMUPOBAHHOCTH YMEHU 1 BaJileHul, MpOBOAUTCS B (hopme
5K3aMeHa.

OK3aMeH MO0 JIaHHOW AWCLUIUIMHE TPOBOJAWTCS B YCTHOM (pOpMe MO 3K3aMeHallOHHBIM
Ouneram, KaXAblii U3 KOTOPBIX BK/IIOUaeT 2 TeOpeTHuUeCcKMX BOIPOCAa M OJHO TMpaKTUuecKoe
3ajlaHue.

IToka3aTenu U KPpUTepPUH OLleHNBAaHUA YK3aMeHa:

— Ha OLIeHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS eMOHCTPUPYET BBICOKHM yPOBEHb
c(OpMUPOBAHHOCTH KOMIIeTEHL[MM, BCECTOPOHHee, CHCTeMaTHueckoe U TyOoKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIO/HSIET TIPAKTUUYEeCKWe 3a/laHus, CBOOOJHO OIepupyet
3HaHWSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TOBBILIEHHOM CJI0)KHOCTH.

— Ha OLIeHKYy «xopomo» (4 0anna) — oOy4aroIuics [eMOHCTPUPYET CPeJHWI ypOBeHb
c(OpMHPOBAHHOCTU KOMITETEHLIMI: OCHOBHbIE 3HAHWS, yYMEHHUS OCBOEHbI, HO [|OMyCKarTCs
He3HauuTe/lbHble OIMOKY, HeTOYHOCTH, 3aTpyJHEeHHs TPU aHAJUTHYeCKHUX Oreparysx,
repeHoce 3HaHUU YU yMEeHUW Ha HOBble, HeCTaHJApPTHbIE CUTYaLUH.

— Ha OLEHKY «y/IOBJIeTBOpUTeNbHO» (3 0Oamna) — oOydvaromuiics [eMOHCTpUpPYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIWI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKAlOTCsl OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHWM, YMEeHWUM, HaBBIKOB,
o0yyuaroIuiicsT UCIbITbIBAeT 3HAUYMTesIbHble 3aTPy[JHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OL|eHKY «HeYyAOB/IeTBOPUTE/IbHO» (2 0Oannma) — oOyuaromuyicsi [JeMOHCTPUpYeT
3HaHUs1 He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOIMyCKaeT CyIleCTBeHHble OLIMOKH, He
MO>KeT TM0Ka3aTh UHTe/UIeKTyasbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTebHO» (1 Oamn) — obydaromuiics He MOXKeT TOKa3aTb
3HAaHUsI Ha YPOBHE BOCIPOM3Be/leHUsI U O0ObsicHeHUsi MH(OpMAal[UM, He MOKeT I10Ka3aTh
VHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.



8 YueOHO-MeTOfMUECKOE U MH()OPMALHOHHOE 00ecrieueHHe JUCIUTUTHHBI (MOAY/1s1)

a) OcHoBHas UTEpaTypa:

1. Wnotomonok, A.B. ®wusmka [OnekTpoHHbINi pecypc]: yuebHOe mocobue /
A.B. nstomoHok, I1.B. Acraxos, U.A. I'oHuapenko. - M.: HUL] NH®PA-M;
MH.: Hos. 3nanue, 2013. - 600 c.: ua.; 60x90 1/16. - (Beiciiee oOpa3oBaHue).

(neperueT). - Pexkum goctyna: http://znanium.com/bookread?.php?book=397226. -

3aru. ¢ 3kpaHa. - ISBN 978-5-16-006556-4.

2. Atizennion, A. E. ®wusuka : yueOHMK M TIPaKTUKyM [ aKaJeMHU4ecKoro
OakanaBpuata / A. E. Aizenijon. — Mockga : U3garensctBo FOpaiir, 2019. — 335
c. — (bakanaBp. Akasemuueckuii Kypc). — ISBN 978-5-534-00487-8. — Tekcr :
571eKTpoHHbIN // OBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/

433099 (mara obpamenusi: 17.10.2019).

3. Kysnenos, C. 1. ®usuka. BonHoBasa ontuvka. KBaHTOBas Nnpupoja U3Iy4YeHUs.
DneMeHTHI aTOMHOM U siiepHOM (pu3uKY : yueObHoe mocobue / C. U. Ky3Herios, A.
M. Jlupep. — 3-e u3pg., mepepab. u gorn. — MockBa : By30Bckuii y4yeOHUK :

NH®PA-M, 2019. — 212 C. —

https://new.znanium.com/catalog/product/1002478 (mata obpamujerus: 17.10.2019).

— TeKcT : 2/IeKTPOHHBIM.

0) lono/iHUTE/IbHASA JIMTepaTypa:

1. Poraues, H. M. Kypc ¢wusuku : yue6Hoe mocobue / H. M. PoraueB. — 3-e u3f.,
ucnp. u gon. — CaHkr-ITetepOypr : Jlanb, 2020. — 460 c. — ISBN 978-5-8114-
4076-4. — TekcT : 371eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MbMoTeYHasi cucteMa. —
URL: https://e.lanbook.com/book/129235 (gmaTa oOpamienus: 17.10.2020). —

Pe>xuM flocTyna: fi/1s1 aBTOpU3. M0J/Ib30BaTe 1eil.

2. AxcenoBa, E. H. O6ujasi ¢usuka. TepmoguHaMuUKa W MojeKysspHas (r3vKa
(rnaBeI Kypca) : yuebHoe rocobue / E. H. AkceHoBa. — 2-e u3f., ucrp. — CaHKT-
[etepbypr : Jlawp, 2018. — 72 c. — ISBN 978-5-8114-2912-7. — Tekcr :

3/IeKTPOHHBIN //  JlaHb : 3MeKTPOHHO-OMO/MMOTeYHass cucTeMa. —

https://e.Janbook.com/book/103058 (maTa obpamenus: 17.10.2020). — Pexum

JOCTYyTIa: /751 aBTOPH3. M0/Ib30BaTesiei.

B) Metopnueckue ykasaHuA:

1. Mexanuka. MosekynsipHasi bv3uka ¥ TepMoguHamMuKa [Tekcr] : mabop. mpakTUKyM
/ [E.H. Acranos, 3.H. BotHeBa, JI.C. [JomkeHkoBa u Ap.] ; VIH-T SHepreTuku u
aBromMaTuku MI'TY, [kad. ¢usuku]. - Marautoropck, 2011. - 103 c. : wun., rpad.,

CXeMbl, Ta0JI.

2. DnekTtpoctaTuka. IloctosiHHbI TOK. [Tekct] : mabopaTopHbI TMPaKTUKyM /
[M.B. BeuepkuH, E.E. EnuceeBa, C.I'. IlleBueHko ; noz pes. M.B. BeuepkuHna] ;

MI'TY, [kad. ¢pusuku]. - Maraurtoropck, 2011. - : wi., Tabm.

3. BoraueBa, . FO. MeTozavka perieHus 3a7au 1o ¢usuke. MexaHuka : ydyeOHOe
nocobue / . FO. Borauera, O. H. BoctpokHyToBa ; MI'TY. - [2-e u3j., MOATOT. 110
nieu. usz. 2017 r.]. - Maruutoropck : MI'TY, 2018. - 1 anekTtpoH. ont. auck (CD-

ROM). - 3arJ. C TUTY/IL. JKpaHa. -

https://magtu.informsystema.ru/uploader/fileUpload?
name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true

obpamenusi: 04.10.2019). - MakpooOwekT. - TekcT : 371eKTpoHHBINA. - CBeieHUs

JoctyrHbl Takke Ha CD-ROM.

r) IIporpammHoe o6ecieueHue u MIHTepHeT-pecypcChl:


https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://new.znanium.com/catalog/product/1002478
https://www.biblio-online.ru/bcode/433099
https://www.biblio-online.ru/bcode/433099
http://znanium.com/bookread2.php?book=397226

Haumenosanue [10 | Ne norosopa CpoOK [eiCTBUS TULEH3UU
MS Windows 7 K-169-12 ot 02.07.2012 CPOK JIeUCTBUSI — HeOrpaHUUeH
(a.388)
[-1227 ot 8.10.2018 ro 11.01.2021;
Ne JInuensun-60241713 CPOK JIeUCTBUSI — HEOrPaHUUEH
(a.198, 188, 182)
MS Office Ne135 ot 17.09.2007 beccpouno
Ne JInuensuun-60784279 CPOK JIeUCTBUSI — HEOrPAaHUUEH
(a.388)
Ne JInuen3un-60241713 CPOK JIeMCTBUSI — HeOrpaHUUeH
(a.198, 188, 182)
7Zip CBobOoHO 6eccpouHO
pacrpocTpaHsiemMoe
1. ®epepanbHBIi MHCTUTYT TMPOMBINITIeHHON cobctBeHHOCTH: cadT POCITATEHTA /
OUIIC. — MockBa: ®UIIC, 2009 — . — URL: http://wwwl.fips.ru/ (maTa oOpaiieHus:

18.09.2020). — Pexkum octyma: cBOOOHBINA. — T€KCT: 3/1eKTPOHHBIMH.
2. Poccuiicknii  uwHAeKC ~ HayuHoro — uutupoBanusi  (PMHLI):  nHaumoHanbHas

bubmorpadryeckass 0asa [JaHHBIX HAyYHOTO LMTUPOBaHUS. — TeKCT: S7eKTPOHHBIA //
eLIBRARY.RU: HayuHas 31eKTpoHHas bubmoreka: caidT. — Mocksa, 2000 — . — URL: https:/

elibrary.ru/project risc.asp (mara obparenusi: 18.09.2020). — Pexxum fgocTyma: Ajist 3aperucTpup.
T10JIb30BaTesein.

3. Axagemuss Google (Google Scholar): mnouckoBasi cucrema: cailt. — URL:
https://scholar.google.ru/ (mata obpaienusi: 18.09.2020). — Pexxum focTyma: Ajisi 3aperucTpup.
ToJib30Bartesied. — TeKCT: 371eKTPOHHBIN.

4. EpmuHOe OKHO [0CTyTa K WH(OpPMAlMOHHBIM pecypcaMm : 3/1eKTpOoHHasi bubmoreka :
car / OT'AY THUU UTT «MHPOPMUKA». — Mockea, 2005. — . —URL:
http://window.edu.ru/ (mata obpaienus: 18.09.2020). — Pexxuim moctyna: cBoOOgHBINA. — TeKCT:
3JIEKTPOHHBIN.

5. East View Information Services: JnekTpoHHas 6a3a nepuoanueckux uganui / 000
«MBUC». — URL: https://dlib.eastview.com/ (mata obparrenusi: 18.09.2020). — Pexkxum gocTytia:
1o roAmnucke. — TeKCT: 3/IeKTPOHHBIM.

6. Poccuiickasi TocymapctBenHasi Oubmvoreka. Karamoru: caiit / Poccuiickas
rocyzapctBeHHas bubsmmorteka. — Mocksa: PI'b, 2003 — . URL: https://www.rsl.ru/ru/4readers/
catalogues/ (mara obpamenusi: 18.09.2020). — Pexxum pgoctyma: cBOOOAHBIA. — TeKCT:
3/IeKTPOHHBIM.

7. OnexktpoHHas  Oubmmoreka MITY wum. I. W. HocoBa. -  URL:
http://magtu.ru:8085/marcweb2/Default.asp (gara obpaienus: 18.09.2020). — Pexxum fgocTyra:
JJIs1 3aperuCTpup. IMO/b30BaTeser (BXOZ C BHEILIHeM CeTH M0 JIOTMHY W Mapoio). — Tekcr:
3/IeKTPOHHBIM.

8. YnuBepcurerckass wuH(popManMoHHas cuctema POCCHUS: HayuHasi 3/71eKTpOHHas
6ubsnmoreka: caiit / HUBL] ; DxoHoMuyeckuii pakynbrer MI'Y. — Mocksa: HUBII, 1997 — . —
URL: https://uisrussia.msu.ru (gata obpamenus: 18.09.2020). — Pexxum gocTyrma: CBOOOAHBINA. —
TeKCT: 3/1eKTPOHHBIMN.

9. Web of science: MexayHapogHass HayKoMeTpuyeckas pedepaTMBHasg U
TMOJIHOTeKCTOBasA 6a3a AaHHBIX Hay4yHbIX u3faHuii: cait. — URL: http://webofscience.com (zmara
obparienusi: 18.09.2020). — PexxuMm focTyna: [jisi 3apervMCcTpUp. ToJib30oBaTesnieid (Bxox 1o IP-
ajipecaM By3a). — TeKCT: 3/1eKTPOHHBIH.

32


http://webofscience.com/
https://uisrussia.msu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://dlib.eastview.com/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/

10. Scopus: MexxayHaposiHasi pepepaTHBHasi ¥ TTOJTHOTEKCTOBAs CIIpaBOYHast 0a3a JaHHBIX
HayuHbIX u3zanui: cait. — URL: http://scopus.com (zmaTa o6partenusi: 18.09.2020). — Pexxum
JIOCTYyTIa: /7151 3aperucTpup. noJsib3oBarenei (Bxoz no [P-agpecam By3a). — TeKCT: 3/1eKTPOHHBIM.

11. Springer Journals: MexxayHaposHasi 6a3a MoJTHOTEKCTOBBIX >KypHaioB: calT. — URL:
http://link.springer.com/ (maTa obpamjerus: 18.09.2020). — Pexkum fgocTyma: Ajisi 3apervucTpup.
nosib3oBarenei (Bxog no IP-aspecam By3a). — TeKCT: 3/1eKTPOHHBIM.
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9 MaTtepuabHO-TeXHIUECKOe obecrieueHre AUCIUTUTUHBI (MOAYIsT)

MaTepI/IaJ'IbHO-TEXHI/IquKOE obecrnieueHue JUCHUIT/IMHBI BK/IFOUAeT:

TwWr ¥ Ha3BaHWe ayJUTOPUM OcHaleHre ayauToOpun
YueOHble ayJUTOpUr st | MynbTUMeZuiiHbIe Cpe[iCTBa XpaHeHHs, Iepejaud U
TIPOBE/IeHUST 3aHSATHH | TIpe/iCTaB/IeHNs HHGOPMaLUH.
sieKiioHHoro Tuna (Ne388, 394)
YueGHast ayfuTopust Jjist JlabopaTopHble YCTaHOBKH, W3MEPHUTE/IbHbIEe TPHUOOPbI
TIPOBe/IeHNs JTab0pPaTOPHBIX JUTsI TIpOBeIeHusT TabopaTOpPHBIX paboT:
pabor: «IIpegmeTHas 1. VIcTOYHMK MUTaHUS TTIOCTOSTHHOTO TOKa,
naboparopus» 2. Mynbtumetp umdposoit APPA 203,

3. Ocuunnorpad gByxkaHanbHbii GOS-620 FG,

4. VI3mepuTesib MarHUTHOM UHAyKLMK 1111-8,

5. Karyuiku ['enbmrossiia,

6. TpaHcdhopmarop c III-06pa3HbIM CepAEUHHUKOM |
3aMBIKAIOLIUM SIPMOM,
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Tun ¥ Ha3BaHWe ayJUTOPUU

OcHalleHre ayauToOpun

7. YcTaHOBKa /11 HaO/MIOZEHUS AWHAMHUYECKOW IeT/IH

TUCTepe3uca,

8. YcraHoBKa [ns1 oripefiefieHUs] B/WSIHUSL yTPYTHUX

HaHpH)KEHI/II\/’I Ha HaMarHn4yvMBaHHe

YuebHbie ayZIUTOPUU Juisi | VIHTepaKTUBHAas [JOCKa, TPOEKTOP;

TIPOBe/IeHUST NpaKTUUecKux | MybTUMeJUIHBIN TIPOEKTOP, SKPaH.

3aHATHH, TPYIIOBBIX u

WH/UBUYalbHBIX KOHCY/IbTAL|H,

TEeKYIIIero KOHTPOJIS u

TIPOMEXXYTOUHOM aTTeCcTalu

YuyebOHbIe ayJUTOpUr qist | TlepcoHanmbHbIe KoMMbiOTEpEl ¢ Tlaketom MS Office, ¢
BBITIOJTHEHUSI KypPCOBOTO | BBIXOIOM B VIHTEpHeT U C AOCTYIOM B 37€KTPOHHYIO
TIPOEKTUPOBAHUS, TIOMeleHus [/ | UH(OpMalMOHHO-00pa30BaTeTbHYO cpeny
CaMOCTOSITe/TEHON PabOTHI. YHUBEDPCHUTETA.

[Momemenvie anisi  xpaHeHuss u | Cteyiaxkd, — ceddbl A/t XpaHeHUss — yueOHOro
NpO(UIaKTHUECKOTO obopyoBaHusI. WHCTPYMEHTBI JJIst pPeMOHTa
00CITy>KUBaHUS yuebHOro | 060pyj0BaHUs.

000py/I0BaHUsI
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