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1. HEJIb U 3AJAYU OCBOEHU S JUCHUIIVIMHBI

Lenbto OCcBOCHUS TUCHMIUIMHBI «DPu3nKa» sBigeTcs (HOpPMUPOBAHHE Y OOYHYAIOIIMXCS
CHCTEMBI KOMIIETEHIIHH ISl pelIeHUs TPOoPecCHOHAIbHBIX 3a/1au.

3agaun: M3ydyeHue OCHOBHBIX MOHATHH, (pyHIaMEHTaJIbHBIX 3aKOHOB KJIACCHYECKOW U
COBPEMEHHOM (PM3MKH IS UCTIOJIb30BAaHM B TPO(ECCUOHATLHON IEATEIbHOCTH,

2. MECTO YUYEBHOM JUCHUILIMHBI (MOJY.JIS1) B CTPYKTYPE OIIOII BO

Juctummuaa b1.0.12 «®u3uka» BXOAUT B 00s3aTeNIbHYIO YacTh B cTpykType OITOIL.
Juctumnmaa u3ydaetcs B 1 cemectpe Ha 1 kypce B ouHOM popme 00ydeHHsI.

3. KOMNOETEHLIUU OBYYAIOIIEIOCSl, ®°OPMUPYEMBIE B PE3YJbTATE
OCBOEHMS JUCHUTIIMHBI (MOJYJIST) / O3 KUJAEMBIE PE3YJIbTATBI
OBYUYEHWSI 110 3ABEPIIIEHUYA OCBOEHUSA MTPOT'PAMMBI U CHUTIIMHBI
(MOJY.JIST)

[lporiecc wm3ydeHWs AMCUWIUIMHBI HAmpaBiIeH Ha (OPMUPOBAHHE  CIETYIOIIUX
komneTeHmii (B coorBercTBUU ¢ OI'OC BO u TpeboBaHusMU K pe3ylbTaTaM OCBOCHHS

OIIOI):

Kapra ¢hopmupoBanust KOMIETEHIINHA 1O TUCIUATUIMHE

Kon Pe3ynbprathl ocBOCHUS [lepedenp IaHUPYEMBIX PE3YNIHTATOB
KOMIIETEHLINU OIIOII 00y4eHHS IO TUCHIUIITNHE
Cooepoicanue komnemeHyutl

OIIK-1 OIIK-1 CniocobeH pemniathb M -1 JlemoHCTpUpPYET 3HAHHEC OCHOBHEIX 3aKOHOB
THUIOBBIC 337a4YH MaTeMaTHYECKUX, €CTeCTBEHHOHAYUHBIX "
npodecCuoHaNbHOM o0mienpogeccuoHaIbHBIX JTMCLUTLTUH,
JESITEIIbHOCTH HAa OCHOBE HEOOXOJUMBIX [UIsI PEIIeHUs TUIIOBBIX 3aJad B
3HaHWUH OCHOBHBIX 3aKOHOB obnacTu arpOHOMUH.
MaTeMaTHYeCKUX U OIIK-1.2
€CTECTBEHHBIX HAyK C NI-2Vicionp3yeT 3HAHHUS OCHOBHBIX 3aKOHOB
MIPUMEHEHUEM MaTEMaTHYECKUX U EeCTECTBEHHBIX HayK IS
UH(POPMALIMOHHO- peleHHs CTaHJAPTHBIX 337a4 B arPOHOMHHU
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

4. CTPYKTYPA U COAEP)KAHUE JUCHUITIMHBI

4.1 O6beM AMCUMIIIINHBI U BUABI Y4eOHOI paOboThI
AJist 04HOH (popMBbI 00yUeHH S

OO61mast TpyA0eMKOCTh AUCHIUIIINHBI COCTABISAET 3 3a4eTHbIe enuHullbl 108 yacos.

TpynoeMkocTh CemecTtpsl (KO-
JMCLATUTMHBI BO HEZETb B
N CEMECTpe)
Bun yuebHoit paboTbl Boero Obtem .
9acoB KOHTAKTHOM (18)
paboThI
AyIUTOpHBIE KOHTAKTHAsA padoTa (Bcero) 36 36 36
B TOM YHUCIJIE: | Jlexuuu 18 18 18




\ JlaGopaTopHbie pabOTHI 18 18 18
CamocrositenbHas padora crygenra (CPC) 79 79
(Bcero), B TOM YHCIIE:

N3yuyenue JIeKIHnOHHOTO o5 o5
MaTepuaia
W3yuenue BOIIpoCcoB,
BBIHOCHMBIX Ha 25 25
CaMOCTOSITEIIbHOE U3yUCHHE
CPC [ToAroToBKa K BBINOJIHEHUIO U
B CEMECTpe: 3aIUTe J1adopaToOpHBIX padoT,
paboTa co cripaBOYHUKAMH,
03HAaKOMJIEHHE C 22 22
HOPMAaTUBHBIMH U
METOTUICCKUMU
JIOKyMEHTaMU
Bujx npomexyTO4HOIi aTTecTanuu (3a4eT, sauer 0,25 sauer
K3aMeH)
OO0masi Tpy10€eMKOCTb, 4. 108 36 108
OO01mAas TPY10€eMKOCTh, 3a4eTHbI€ e THHUIIbI 3 3
AJ1s1 3209HOM (popMBbI 00yUeHHns
OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe euHUIBl 108 yaca.
Cemectpbl
TpynoeMKkocTh (xon-BO
JTUCIUTLTAHBI HeZelNb B
Bun yuebHo# paboTh CeMecCTpe)
Ob6bveMm
Bcero .
qacop | KOHTAKTHOM 1 2
palboThI
AyIUTOpHAas KOHTAKTHAasA padoTa (Bcero) 10 10 4 6
B TOM Jlexun 4 4 2 2
quClIe: JlaGopaTopHble paboThI 6 6 2 4
CamocrosiTesibHas padoTa cTyJaeHTa (BCero), B ToMm 94 0,25 32 62
quCcle:
CPC M3ydeHue TeKIIMOHHOT0 MaTepuala 24 10 14
B CaMocTosATeIbHOE N3YYEHHE 60 30 30
CEMECTpE: | TEOPETHUECKOTO MaTepHalia YTCHHE
yu4eOHUKOB, TOMOTHUTENHLHOMN
JUTEPaTyphl, paboTa co CIIPaBOYHUKAMH,
03HAKOMJICHHE C HOPMATUBHBIMU U
METOJTMICCKUMH JIOKYMCHTAMH),
IToaroroBka K BBEIIOJIHEHHUIO U 3aIUTE 6 2 4
71a00paTOPHBIX pabOT
CPCB 3auer 4 4
CECCHIO
Bua npomexkyTouyHoil arrecranmnu (3a4yer, JK3aMeH) | 3a4er 3a4eT
O0mas TPy10eMKOCThb, Yac. 108 10,25 108
OO6mas TPy10eMKOCTh, 3a4€THbI€ e THHUIIbI 3 3




4.2 TemMaT4YeCKUH IUIAH JIEKIIUOHHBIX 3aHATHH

JJIS 04HOI popMbI 00YUeHH S

Ne Hazsanue
./ TEMBI

CogeprkaHue TeMBI 0 ToJIpa3/ieinam

Tpyn0eMKOCTb,
9.

1 Mexanunka

1.1. OcHOBBbI KHHEMATHKH U JIUHAMUKH

Beenenue. [Ipeamer ¢pusuku, ee mecto cpeau
€CTECTBEHHBIX U TEXHUYECKUX HAyK. MexaHnueckoe
JBUKEHHE KaK ImpocTeiias ¢hopMa ABMKEHUS MaTEPUH.
DJIeMEHTBI KHHEMAaTHKU MaTepUaibHOU TOUKU. CUCTEMBI
otcyeta. Tpaekropus. [Iyte u nepemenienue. CKOpoCcTh U
yckopenue. HopmanbHOe ¥ TAHT€HLIMATBHOE YCKOPEHUE.
JluHamuka MaTepuaibHOM TOYKHU. 3aKOHbI HproTOHA.
HNmnynbc. 3akoH coxpaHeHus umnyisca. Pabora,
MOIIHOCTb, SHEPTrusl. Bpamarensubie ABUKEHUS -
MaTEepUAIbHOM TOYKH, TBEPJIOTO TENA.

1.2. MexaHuyeckue KoJeOaAHHUS H BOJTHBI
OcHOBHBIE XapaKTEPUCTUKH TapMOHHYECKUX KOJICOaHUH.
VYpaBHeHHe KonebaHui. 3aTyxarolye KoueoaHus.
Breinyxnennsie kosnebanus. Pesonanc. BonHoBbie
npoueccsl. [IpononabHbIe U ONEepeYHbIe BOIHBI.
YpaBHenue Oerymield  BoaHBL. Da30Basi CKOPOCTb.
BonHoBoe ypaBHeHMe. 3ByKOBbI€ BOJIHBL. VIcTOUHMKY 1
NpUEMHUKH 3BYyKa. Bocrpusitue 3Byka. UHpa3Byk u
YJIBTPa3BYK.

Monekyns
pHas
¢uzuka u
TEPMOJUH
amMuKa

2.1. MoJaekyasipHas pu3zuka

TepmoanHamuyueckue napameTpel. MaeanbHbId  Tas.
OnbITHBIE  3aKOHBI UJCaJbHOTO Trasza. YpaBHEHUE
MenpneneeBa - Kianeiipona. OcHOBHOe ypaBHEHUE
MOJIEKYJISIPHO - KWHETUYECKOW TEOpUU HIEAIbHOTO Trasa.
OcHoBuble  monoxkenuss MKT w uxX omnbITHOE
o0ocHoBaHuUe. SIBneHMs nepeHoca. YpaBHeHue U y3un.
SABnenne temnonpoBoaHocTH. Hcemapenune. KonBexnus.
N3nyyenne. JlromuHecueHuus. BHYTpeHHsAs dSHeprus
cuctembl. Teruota u pabota -GpopMbl Mepeadyn dHEPTUU.
Pabota pacmupenust raza. TemioeMKoCTb.

2.2. OcHOBBI TepMOANHAMHUKH. PeajibHbIe ra3pl
[lepeoe Hawano TtepmoauHaMuku. [Ipumenenue
MEpBOTO Haudaja TEPMOAMHAMUKH K M30MPOLECCaM.
Kpyrossle npoueccel. MneanbHas Temiosas MalllnHa U ee
kodd¢uimeHT mnone3Horo neictBus. Teopema Kapho.
[Tytn nossimiennst KIT/1. Cuiibl u moTeHIMaIbHAS SHEPTUS
MEXMOJIEKYJIIPHOTO B3auMoiecTBus. Y paBHeHue Ban-
nep-Baanbca. 30TepMbl peanbHbIX Ta30B U UX AHAIIU3,
BHYTPEHHSISI SHEPTUsl peaibHOro raza. (CoKMKeHHE ra3oB.
OnbIT DHOpIOCA.




3.1. OCHOBBI DJIEKTPUYECTBA. 3aKOH COXPaHEHUS
ANIEKTpUYECKUX 3apsaoB. 3akoH Kynona. Dnexkrpuueckoe
nosie. HanpsixeHHOCTh anekTpudeckoro noiis. CuinoBbie
auHuM. [loTeHunan anexrpuueckoro nois. Cea3b MEXAY
MOTEHILIMAJIOM U HaNPsXKEHHOCTHIO JUISI AJIEKTPUYECKOTO
noJist. DKBUMOTEHIIMAJIbHBIE TOBEPXHOCTH. [IpoBOaHMKY B
AIIEKTPUYECKOM TO0JIe. DIEKTPOEMKOCTh IPOBOTHUKA.
OHeprus 3apsyKEHHOro IPOBOJAHMUKA U KOHJEHCATOPA.
DHeprus MeKTPOCTATUYECKOTO MO, DIEKTPUIECKUl
ToK. Cuna toka. IInmoTHocTh TOKa. 3akoHbl OMa Juis
OJIHOPOJHOT'O M HEOJHOPOJHOTO yuacTka uemnu. [lanenue
HarpskeHus. ConpoTUBIICHHE. DIEKTPUUECKUE TOKH B
pa3nnuHbIX cpenax. [lna3ma..

DIIeKTpu-
YECTBO

4.1. OcHOBBI MarHeTnu3Ma. MaruuTHoe IoJie, ero
xapakTtepuctuku. 3akoH buo-Capapa-Jlamiaca. ITotok
BEKTOpa MarHUTHOW MHAYKIMHU. TeopeMa
Octporpaackoro-l'aycca. SIBieHH€e 371€KTPOMarHuTHOM
Marnetusm | UHIYKIUU. SIBI€HHE CAaMOUHIYKIIUUA. DHEPTUS
MarHuTHOTO 10Ji1. MarHUTHBIE CBOMCTBA BEIIECTBA. 3aKOH
Awmrnepa. Cuna JlopeHnua. THAyKTUBHOCTb U €MKOCTh B
LEMAX NEPEMEHHOT0 TOKa. DJIEKTPOMAarHUTHbIE
Kosie0aHus. DIEKTPOMArHUTHBIC BOJTHEI.

5.1. Dy1eMeHTBI reoMeTPU4eCKOil U BOJIHOBOI ONTHKHU
OcHOBHbBIE 3aKOHBI FEOMETPUUECKOMN ONTUKU. TOHKME
nuH3bl. KorepentHsle ucrounuku csera. MuTepdepenius
cBetoBbIX BoJH. OmbiT OHTra. Jludpakuus ceerta.
[Tonspuszanus ceera. 3akoH Mantoca. 3akoH bprocrepa.

Onrtuka | 5.2. OcHOBBI KBAHTOBOIi ONTHKHI

TemioBoe N3JIydeHUE U €0 XapaKTEPUCTUKHU. 3aKOHBI
Kupxroga. 3akon Credana-bonsimana. Pacripenenenue
SHEPrUH B CIIEKTPE TEIIOBOTO U3JIy4€HUs. 3aKOH
cMmemienusa Buna. @orosnexkrpuueckuit a¢dexr. dpdext
KomnToHna. JlaBiieHue cBeTa.

6.1. OcHOBBI ATOMHOI1 M A1epHOil pusuku. CTpoeHue
aToMa. 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. CocTas U
XapaKTepUCTUKU aTOMHOTO sijipa. SIBieHue
paZOaKTUBHOCTH. 3aKOH PaJInOaKTUBHOIO pacnaja.
3amuTa OT paJuOAKTUBHBIX U3IYYEHUNH. DHEPrus CBS3H.
Jledext Macchl aTOMHOTO sifipa. SIepHble peakluu.
[lennas peakuus pacnana. TepMmosiaepHas peakuus
CUHTE3A.

ATtomHas
U sjiepHas
¢duzuka

Bcero

18

AJIs1 3209HOH (popMBbI 00yUeHHS

I1./1I.

Tema NeKIIMOHHEIX 3aHATHI

Tpynoem-
KOCTb, Y.

Beenenue. [lpeamer ¢pusuku, ee MECTO cpelld €CTECTBEHHBIX U
TEXHUUYECKUX HayK. MexaHnyeckoe JBUKEHHE Kak IpocTeimas popma
JBUKEHUS] MATEPUU. DJIEMEHTHl KHHEMAaTUKH MaTEpHUaIbHOW TOUKH.
Cucremsl otcuera. Tpaekropus. I1yTe u nepemerienne. CKopocTs U
yckopenue. HopmanbHOE ¥ TAHI€HIMAIILHOE YCKOPEHUE.




2. | Cuna Toka. [InotHOCTh TOKA. 3akoHBI OMa )11 OJJHOPOIHOTO U 2
HEOJTHOPOJHOTO y4yacTka 1end. [lagenre HanpsHkeHus. 3aKOHbBI
Kupxrodda. Pabora u MmomuocTh ToKa. 3akoH Jxoyms-Jlenna.
Krnaccudeckas Teopust 2JIEKTPOIPOBOTHOCTH MeTaiioB. KOHTaKTHEIE
sienieHnst. KOHTakTHas pa3HOCTh MOTCHIINAJIOB.

3. | DnemenTsI reomeTprueckoit ontuku. [punimmn ®@epma. 3aKoHBI 2
OTpakeHUs U mpenoMieHus ceera. Onruueckue npudopsl. KorepeHTHbie
UCTOYHUKHU cBeTa. HTepdepennns cBeToBbix BoaH. OnbiT FOHTa.
NurepdepeHnns B TOHKHUX IUIeHKaX. [IpuMenenne narepdepeHum.
Judpakuus csera.

Bcero: | 6

4.4 TemaTuyecKui MiaH NPAKTUYECKUX 3aHITUI

Ne Ne pazgena TpymoeMKOCTb,
pasA Coneprxanue paboThI pyA
I./0. | JUCHUILIMHBI q.

[IpakTryeckue 3aHATHS YI€OHBIM IJITAHOM HE TIPEAYCMOTPEHBI

4.4 Temaruueckuil miaH J1abopaTOPHBIX paboOT
AJIs1 04HOM (popMBbI 00yUeHUS

I{enb n1abopaTOpHOro MPAKTUKYMa — O3HAKOMUTDH CTYAEHTOB C COBPEMEHHBIMU METO/IAMHU
U3MEpEHUS; IPUBUTH CTYACHTAM MPAKTUYECKUE HABBIKU 1O METOAMKAM SKCIIEPUMEHTAIBHBIX
I/ICCJ'IGI{OBaHI/Iﬁ n 06pa6OTKI/I OIIBITHBIX HOAaHHBIX; IIOMOYb MM B YCBOCHHHU OTACIBbHBIX
TEOPETUYECKNX  pa3fenoB  kypca. JlabopaTopHbli  IPAaKTHKyM  BBIIOJHSETCS IO
WH/IMBUIYAIbHOMY TpaQuKy MUHH TPYIIIAMH, COCTOSIIMMU W3 2-3 CTYACHTOB. 3a NEPHOA
oOydeHHusl CTyACHT BbIMONHSET 18 mabopaTopHbIX PadOT U3 MPEAJIOKEHHOTO IepeuHs B
COOTBETCTBUU C rpauKoM, pa3pabOTaHHBIM /ISl KaXK/10i MUHH TPYIIIBL.

No Ne paznena Conepane paGoTsI Tpyr10eMKOCTb,
1./11| JAUCHUIUTUHBI q.
1.M3ydyeHne 3aKOHOB PaBHOYCKOPEHHOT'O JIBM)KEHMS Ha 2
MaluHe ATByJa.
1 MexarmKa 2. OrmpeneneHue yrioBOro YCKOPEHUS M MOMEHTa 2
MHEPIH KPECTOBOr0 MasiTHHUKA.
3. OmnpeneneHue CKOPOCTH MYyIM C  IOMOIIBIO 5
OAJUITMCTUYECKOT0 MasiTHUKA
1.0Onpenenenre Kod(pHUIMEHTa BHYTPEHHETO TPEHHUS 2
2 MonexyisipHa | KUIKOCTH
a1 (pusnKa 2.0npenencHue OTHOLIEHUS YAEIbHBIX TEIIOEMKOCTEN 5
ra3za MeToJIOM afrabaTHYeCKOro pacliupeHmst
3 Onexrpuuects | 1.M3mepenue NNEKTPUUIECKUX COIPOTHBIICHHUH 5
0 MOCTHUKOM YHUTCTOHA
4 MarHeTIEM 1.M3mepenne UHAYKIUU MarHUTHOTO oJIst 2
AJIEKTPOIMHAMOMETPOM
5 Ontika 1.M3yuenue 3akoHOB BHemIHero ¢porodddexra 5
6 ATOMHas 1.Onpenenenue neproja nojypacmnasa 5
saepHas pu3uKa
Bcero 18




AJIs1 3209HOM (popMBbI 00yUeHHUsI

Ne | Ne pazpena
TpynoeMKoCTb,
./ | DTACHUILINH Conep:xkanue padboTbl u
n bl
1.3y4yeHne 3aKOHOB pPABHOYCKOPEHHOTO [BUKCHHS Ha
ManimHe ATByza.
2. OmnpenesneHue yriaioBoro yCKOpeHUs 1 MOMEHTa WHEPLUH 5
1 Mexauka | KPSCTOBOO MasTHHKA.
3. OmpeneneHre  CKOPOCTH  MyJId C  [OMOIIbIO
0aJUTMCTUYECKOTO MasiTHUKA
4. OnpeneneHue CKOPOCTU 3ByKa METOI0OM CTOSTYMX BOJIH.
1.Onpenenenue cpemHel UIMHBI CBOOOTHOTO mpobera u
3¢ pexTUBHOrO qUamMeTpa MOJIEKYI BO3yXa
Monekynsiprasi| 2.0npenenenue kKodpduimeHTa BHYTPEHHEro TpEHUs
2 bu3MKa U | )KHIKOCTH 2
repMoad | 3.0mpeneneHre OTHOIICHUS YIEIbHBIX TEIIOEMKOCTEH
HaAMUKa ra3a MeTOJI0M aarabaTHICCKOr0 PaCIIUuPEHIS
4. Omnpenenenue  Kod(pPUIMEHTa  MOBEPXHOCTHOTO
HATSHKCHUSI JKUIKOCTH METOJIOM OTpPHIBA KOJIbIA
1.UccnenoBanue 3a€KTPOCTATHUECKOTO MOJSL C MOMOIIBIO
AIEKTPOIUTUYECKON BaHHbI
2.M3mepeHune AJIEKTPUYECKUX CONMPOTUBICHUA MOCTHUKOM
Yurcrona
3. CHATHE XapaKTePUCTUK TPEXIICKTPOIHOMN JaAMITbI
4. TI'pangyupoBka TepMomapbl M  ONpEICICHHE €€
TEPMOAJIEKTPOIBHKYILIEH CHIIBI
3 Aexrpo- 1. W3mepenue UHIYKINN MarHiTHOTO oISt )
varseriay | PIEKTPOIMHAMOMETPOM
2.0npeneneHue TOPU30HTAILHOMN COCTaBJISIOLIEH
WHAYKIIMA MarHUTHOTO TIOJISl 3€MJIH
3. UccnenoBanne 3aBHCHMOCTH MAarHWUTHOW HHIYKITUH U
MarHUTHOM  TPOHHUIIAEMOCTH  (eppOMarHeTHKa  OT
WHIYKIIMA BHEITHETO MArHUTHOTO TTOJIS
4. OmpeneneHuss TUAIEKTPUYECKOW  MPOHHUIIAEMOCTH
JKUJKOCTHU JBYXIIPOBOJAHON JIMHUEH
3. (ma IIK) ITocrynatsl bopa
Bcero 6

JlaGopaTopHbIil MNPAaKTUKYM BBIMOJHSAETCS 1O WHAUBUAYAIbHOMY TpapuKy MHHH TIpyInamu,
COCTOSIIIMMHU M3 2-3 CTYAEHTOB. 3a mepuoJi 00y4eHus CTYJCHT BBINOIHSET 2 JabopaTopHble paboThI
U3 TMPEeJIOKEHHOTO TEepeyHs] B COOTBETCTBUHU C TpaduKOM, pa3padOTaHHBIM JUIs KaXJA0W MUHU

TPYIIIIBL.

4.5 CamocrosTenbHas paborta

AJIs1 04HOM (popMBbI 00YUECHUS

Howme .
a3 epa Bug camocrostensHO# HazBanme O0BeM,
pasaen paBOTHI (comepranue pabOTHI) aKaJI.9achl
(Templ)
OCMBICIIEHUE U 3aKPEIJIEHHE TEOPETUYECKOTO
N3yuenne JEKIMOHHOIO
Marepuaia B COOTBETCTBUU C COJAEPKAHUEM 10
Marepuana o
JIEKIIMOHHBIX 3aHATUI




CamMOCTOSITETbHOE  HM3Y4Y€HHE OCHOBHOM U
CamocrosiTenbHOe JIOTIOTHUTEIHHON JIMTEPATYpPhI, MOUCK U cOOp
U3yYeHHE TEOPETUYECKOTO | MHPOPMALIUU o JVCIIATUTHHE B 25
Marcpurajia NCPUOANYCCKUX IneyaTHbIX nu HHTCPHCT-
W3JIAaHKSX, Ha O(DUITHAIEHBIX CalTOB;
[ToaroroBka k | [ToaroroBka otdera mo JaboparopHoii padore,
BBIMIOJIHCHUIO M 3allUTe OTBETHI Ha KOHTPOJIbHBIC BOTIPOCHI 12
71a00paTOPHBIX pabOT
[TlogrotoBka k  caaue [ToBTOpEHUE 1 3aKpEIUICHHE U3YUYECHHOTO o5
3ayera Marepuasa
HrToro 72

JJIS1 3204HOM (DOpMBI 00yUeHUs

Howme .
P Bun camocTosiTenbHOM HasBanune O0BemM,
pasaeia paBOTHI (comeprkanue paboOTHI) aKaJ1.9achl
(TembI)
OcMbICTIeHNE U 3aKPETICHHE TeOPETUIECKOTO
N3yyenne EKIMOHHOIO
MaTepuasa B COOTBETCTBHHU C COJIEP>KaHUEM 24
MaTepuaia s
JEKIIMOHHBIX 3aHATHHA
CamocrodTenbHOE HW3y4e€HHE OCHOBHOM U
CamocTosTenpHOoe JIOTIOIHUTEILHON JINTEPaTyphl, MOUCK U cOOp
U3y4eHHE TEOPETUYECKOTO | HHPOPMALIUU o JUCLUIUINHE B 60
MaTepuaia MEePUOJUYECKUX  TEYaTHBIX U  HHTEpHET-
W3JIAaHHSX, HAa OQUITHAIBHBIX CAalTOB;
[ToaroroBka k | [loaroroBka otuera mo JaboparopHoii padore,
BBHIITOJIHEHUIO W 3alIUTe OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI 5
71a00paTOpHBIX PaboT
[TogroroBka k  cpade [ToBTOpEHME U 3aKPEITIEHUE U3YYEHHOTO 5
3ayeTa MaTepuaia
Hrtoro 94

5 METOJAMYECKHUE PEKOMEHJALIMU IO W3YUYEHUIO JUCIHUILIAHBI
(MOJY.JIST)

5.1 PexoMeHAanMH 110 UCIIOJIL30BAHMIO MAaTEPHATOB padoyeil NporpaMmsl

Paboty c Hacrosmeit pabouell mporpamMmoii cienyerT HayaTh ¢ O3HAKOMJICHMS, TJe ocoboe
BHUMAaHHC CIICAYCT 06paTI/ITI> Ha BOIIPOCHI, BBIHCCECHHBIC AJId CaMOCTOATCIbHOI'O N3YUYCHUS.

[lpy m3yyeHHM TUCHMIUIMHBI CJelyeT PaBHOMEPHO pPACHpeNesiTh BpeMsi Ha MpopaboOTKy
JEeKUUH, CaMOCTOSATENbHYIO paboTy 10 BBHINOJIHEHUIO JIAOOPATOPHO-NIPAKTHUYECKUX PadoT,
CaMOCTOSITENIbHYIO paboTy MO MOATOTOBKE K Ja0OpaTOPHO-NPAKTHUECKOMY 3aHATHIO. Bompock! 1o
TEOPETUYECKOMY KYpPCY, BBIHECEHHBIE HA CAMOCTOSITENIbHOE M3Y4YEHHE, CTOUT U3YYHUTh Cpa3y MOCIE
IIPOYUTAHHOM JIEKLIUH, NIPU OTOM COCTaBIIsAs KOHCIEKT IO BOIPOCY, IOMECTHUB €ro B TETPAIU C
JICKOIUOHHBIM MAaTCpUaJIOM.

5.2 IlokenaHusi K M3YYEHHMIO OTACIbHBIX TEM Kypca

[IperiogaBatens B KOHIE JIaOOPaTOPHOTO 3aHATHS O3BYYHMBAET CTYACHTAM TEMATUKY
creayroiero 3ausatus. Onpenenser 00beM padoT, KOTOPBI HE0OXOAUMO BBITTOJIHHUTD JJIS TIOATOTOBKH
M YCIEIIHOTO BBIMOJHEHUS CIEAYIOMIeH JabopaTopHOW paboOThl. YKa3bIBaeT JUTEPATYPY
HEOOXOIUMYIO JIJIsl CAMOCTOSATENILHON MOATOTOBKH K J1a00paTOPHOMY 3aHATHIO.

5.3 PexoMeHaanuu 1o padore ¢ JUTEPATYPOH




[lpu pabore ¢ nurTepaTypol cieayer oOpaTWTh BHHUMAaHHE HAa HCTOYHUKUA OCHOBHOH U
JOTIOJTHUTEILHOW JIMTEepaTyphl, NMPUBEICHHBIE B pabouelt ydeOHOM mporpamme. Jlms OGosbiiero
IIPEICTABICHMSI O IUCLHUILIMHE BO3MOXHO O3HAKOMIIEHUE C VIHTepHET-UCTOUHUKAMU.

CamocrosiTennbHass  paboTta  CTYAGHTOB 1O  jaucuuiuinHe  «@Du3uka»  IMIaHHpyeTcs
MIPEeToIaBaTeIeM COrJIaCHO pa3pabOTaHHBIX B aKaJeMUU HOPMATHUBOB U JOJDKHA BKIIIOYATh:

CaMocTosaTeNnbHYI0 paboTy 0 U3YYEHUIO TeOPEeTHIeCKOro MaTepuania Kypca. Benymmii kypca
B HayaJie JIEKIIMM Ha3bIBAET TEMY M IUIaH. B IU1aH JeKIUM BXOAST BOIPOCHI 11 CAMOCTOATEIBHOIO
U3YYEHHUs, OTHOCSIIMEcs K JaHHOM Teme (ykazaHbl B palouell mporpamme), ¢ 00s3aTEbHBIM
yKa3aHUEM JIMTEPATyPHBIX HCTOUHUKOB, JUIS N3YUYEHUS JAHHBIX BOIIPOCOB.

CamMocrosTenbHas  paboTa MO THOArOTOBKE K  BBINOJHEHHWIO JIAOOPATOPHBIX PaboT.
[IpenonaBarens B KOHIE JaOOpAaTOPHOTO 3aHATHS O3BYYMBAET CTYJCHTAM TEMAaTHKY CJIEIYIOILIETO
3anatus. Ormpenensier o0beM pabOT, KOTOPbI HEOOXOJUMO BBINOJHUTH JJsl TOATOTOBKU H
YCIICUTHOTO BBITIOJTHEHHS CIEAYIOMICH Ta00paTopHOi pabOThl. YKa3bIBAET JIMTEPATYPY HEOOXOTUMYIO
JUISL CAMOCTOSITENIbHON TIOJrOTOBKH K JTAOOPaTOPHOMY 3aHSTHIO.

5.4 CoBeTbl 10 NOATOTOBKE K 3a4eTy

I[Ipy moaroToBke K  3a4eTy, pEKOMEHAyeTcs  3a0laroBpeMEHHO HU3YYUTh U
3aKOHCIIEKTUPOBATh BOIIPOCHI, BHIHECEHHBIE HA CAMOCTOSTENIbHYIO IIOJITOTOBKY.

Jlisg Toro 4ToOBl M30€KaTh TPYAHOCTEH MpHU OTBETaX Ha BOMPOCHl PEKOMEHIYETCS MpU
MOJITOTOBKE K 3ayery OoJjiee BHUMATEIbHO H3YYHTh DPAa3/eibl C HUCIOIH30BAHUEM OCHOBHOW H
JIOTIOTHUTEILHON JTUTEPATyphl, KOHCIIEKTOB JIEKIUH, KOHCIEKTOB MPAaKTHUYECKUX PabOT, pecypcos
HNuTtepner.

6 OCHOBHAAA, IOIIOJIHUTEJIbBHASA JIUTEPATYPA, IPOT'PAMMHOE
OBECIIEYEHHME U PECYPChl UTHOOPMAIIMOHHO-TEJJEKOMMYHUKAIIAOHHOM
CETH «<MHTEPHET»:

6.1. OcHoBHas JIMTEpaTypa:

6.1.1 Kopntomkus, FO.JI. OcHOBBI cOBpeMeHHOH (pU3MKHM (KBaHTOBasi MEXaHUKA, (U3MKA aTOMOB U
MOJIEKYII, (hU3UKa TBEPIOTO Tena, saepHas ¢pusuka) [Teker] : yuebnoe mocooue / FO.Jl. KopHromkuH.
— Cankr-IlerepOypr : U3natensctBo CaHkT-IleTepOyprckoro HaIMOHAIBHOTO MCCIIE0BATEIBCKOTO
yauBepcutrera UTMO, 2005. — 326 c. http://ebs.rgazu.ru/?g=node/3044

6.1.2. MuponoBa, T.®. @wusuka [Tekcr]: Meromuueckue ykazanus /T.D. Muponosa, /[.B.
Muponos, O.A. Muponosa [u n1p.] — Kunens: PUL| CI'CXA, 2012. - 114 c.

6.1.3. MuponoBa, T.®. ®uzuka [Tekcr]: MeToaMUecKue yKa3aHUs JUIs BBIMOJHEHUS Ja00paTOPHBIX
pabotr mo pasnmenam "DieKTpoMarHeTHU3M, onThka W aroMHas ¢usuka'/ T.D.Muponora, /[I.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL[ CI'CXA, 2012. — 106 c. [D1neKTpoHHBI pecypc]
- Pexxum gocryma: https://rucont.ru/efd/224515

6.2 JlonoJIHUTeIbHAS JIUTEpaTypa:

6.2.1 Muponona, T.®. ®usuka [Tekcr]: MeToaMUEeCKHE PEKOMEHIAIMH JIJIsi BBHITTOJIHEHHS TECTOBBIX
3amanuit u 3anad. Yacte 2 / T.®@.Muponosa, E.B. [IsipHaeBa, T.B. MuponoBa. — Kunenn: PUI]
CI'CXA, 2014. — 61 c. [DaexTponHbIii pecypc] — Peskum moctyma: http://rucont.ru/efd/330172

6.2.2 Muponosa, T.®. ®usuka [TekcT]: MeToauUecKre PEKOMEHJAUH Ul BBIIIOJIHEHHS TECTOBBIX
3amannii u 3amad. Yacte 3 / T.d.Muponora, E.B. JlpipnaeBa, T.B. Muponoa. — Kunens: PUI]
CI'CXA, 2014. — 61 c. [DnekrponHsIii pecypc] — Pexxum nocryma: http://rucont.ru/efd/330173

6.2.3 KupcanoB P.I'., bapxanckas E.B., [lpipnaeBa E.B., Hmxapamze T.C. JlaGopatopHbIii
NPAaKTUKYM 1o ¢u3uKe (MexaHHKa, MOJEKYIspHas (U3MKa U TEPMOAMHAMHUKA, DIIEKTPUUYECTBO)
Kunens, PULL CI'CXA, 2009, 124c..

6.2.4 Kupcanos P.I'., [lsipnaeBa E.B. Coopuuk 3agau no ¢pusuke Kunens, PUL[ CI'CXA, 2009, 60c.
6.2.5.Kupcanos P.I'., [eipnaeBa E.B., MensmoBa E.A., Hmxkapanze T.C. DnekrpomarseTusm,
OINTHKA M aToMHas ¢usuka: npaktukym Camapa, PULL CTCXA, 2012, 155 ¢

6.2.6. lllyoun, b./1., Kupcanos, P.I". JlabopaTopHBIif MPakTHKYM IO HU3UKE C OCHOBAMHU OMODU3NKA
[Tekcr]: yaebHnoe mocobue. — Kunens: PULL CT'CXA, 2000. — 120c



http://ebs.rgazu.ru/?q=node/3044
https://rucont.ru/efd/224515
http://rucont.ru/efd/330172
http://rucont.ru/efd/330173

6.2.7..OneKTpoHHBIM yueOHMK 10 (¢u3uke [DneKkTpoHHBIH pecypc] — Pexum pocryna:
http://www.physbook.ru/

6.2.8. IpipuaeBa, E.B. ®usuka ¢ ocnoBamu 6uodusuku. Y. 1 : kype nekuuii / P.I'. Kupcanos, E.B.
HeipnaeBa .— Camapa : PUL] CT'CXA, 2013. — 223 c. [DnekTpoHHbIi pecypc]. — Pexxum gocryna :
http://rucont.ru/efd/226825

6.2.9. Kparkwuii kypc nekuumii o ¢pusuke aromuoro sipa / F0.®@. I'onosues, A.A. Ten. - 2011. — 101
C. — [Dnexrponsslii pecypc]. — Pexxum nocryna: http://rucont.ru/efd/146038

6.3 IIporpammHoe oOecrieyeHue:

6.4 Tlepeuenp HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM U MPOPECCHOHATBHBIX 0a3 TaHHBIX:

1. https://elibrary.ru Hayunas snekrponnas 6udanoreka eLIBRARY.RU
2. https://ru.wikipedia.org/wiki/ DnexTpoHHast CBOOOHAS SHIIMKIIONIE/INSI.
3. http://n-t.ru Dnexrponnas 6udbauoreka «Hayka u TexHHKa»
4.  http://www.consultant.ru - CnpaBounas npaBoBast cucrema «Koncynsrant [lnrocy;
5. http://www.garant.ru - CnpaBouHO-IIpaBOBasi CHUCTEMa II0 3aKOHOAATENbCTBY Poccuiickoi
®denepanuu;
7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
Ne Bun HaunmenoBanue OCHAIIIEHHOCTH CIIEIHATBHBIX TOMEIICHUN 1
n./ | y4eOHOU crennaIbHBIX * MIOMEILEHUH JJIs1 CAMOCTOSITENIbHOM paObOThI
. paboTHI MOMEIICHUH U
HOMENIEHUN JUIS
CaMOCTOATEIILHON
paboThl
Jlekuun | YueOnas aynuropus | [Ipoekrop ACER X1278H — 1 mt.;
TSt NPOBEJICHUS | DKpaH C ANEKTPONPHUBOAOM — | IIT.;
3aHATHH JeKnnoHHOTro | KommbloTep (CHCTEMHBIH OJI0K B KOMIUIEKTE C
THIIA KJIaBUATypou U MbIlIbI0 — 1 mt. MoHuTOp Aser — 1

Aynuropus Ne3218. IIT.)

Ycunurens MOIHOCTH — 1 IIT.;

Muxiep Mackie — 1 mt.;

MukpodoH KoHpEepeHIIMOHHBIN — 1 1IT.;

KosoHkH 3ByKOBbIE — 2 IIT.

ayAUTOPHS, OCHAILIEHHAs T0CKOM

Oo6mecucremnoe 110

- Windows 7 Professional with SP1, tun nuuensun
ACADEMIC, nuuensus Ne 62864698 ot 23.12.2013;
- Microsoft Office Standard 2010, nuiensust Ne
62864697 ot 23.12.2013;
- Kaspersky Endpoint Security mis Ousneca -
Crangaptueiii  Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 mo 19.01.2020;

- WIinRAR:3.x: Standard License — educational —EXT
- Nel171771.616298 ot 25.11.2004;



http://www.physbook.ru/
http://rucont.ru/efd/226825
http://rucont.ru/efd/146038
https://elibrary.ru/
https://ru.wikipedia.org/wiki/
http://n-t.ru/
http://www.consultant.ru/
http://www.consultant.ru/

Jlexknuu

VYuebnas ayauTopus
TUTST IPOBEIICHUS
3aHSTUNA JIEKIIHOHHOTO
TUTIA

Aynuropus 3119.

[Tpoektop ACER X1278H — 1 mwit.;
DKpaH ¢ 3JeKTpOoIpuBOAOM — | mT.;
Kowmmbrorep (cuctemHblii OJOK B KOMIUIEKTE C
KJIaBUaTypoll U Mblbto — 1 mrt. monurop Aser — 1
IIT.)
Yceunurens MomHOCTH — 1 1T,
Muxkmep Mackie — 11mt.;
Mukpo¢oH KOHPEpEeHIIMOHHBIH — 1 1mT.;
Kosionku 3ByKoBbI€ — 2 HIT.
- ayIUTOpUsl, OCHAILICHHAs! TOCKOM

O6mmecucremuoe I10
- Windows 7 Professional with SP1, tun aunensun
ACADEMIC, muuensus Ne 62864698 ot 23.12.2013;
- Microsoft Office cranmaptasbiit 2013
v.15.0.4420.1017, nuuen3us
Ne 62864697 ot 23.12.2013;
- Kaspersky Endpoint Security pmns Ousneca -
Cranmaptaeiii  Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 nmo 19.01.2020;
- WinRAR:3.x: Standard License — educational —-EXT
- Nel171771.616298 ot 25.11.2004;

Jlexuu

VYyeOHass ayautopus
s IPOBEICHUS
3aHATUH JICKIIUOHHOTO
TUIA

Aynuropus 3235.

- ayIUTOpUsl, OCHAILICHHAsI TOCKOM
Crounbl 6-TH MecTHBIE yueHnueckue — 30 mIT.; JaBKU —
30 mIT.; COBl MUCbMEHHBIE — 3 IIT., CTYJI MATKUN — 1
IIT.; MPOEKTOp — | IIT., HACTEHHBIN dKpaH — | 1mIT.
Komnbrotep-HoyTOyK AsuUs + Mbimrs ASus+IkpaH +
npoekTop-MyiasTuMenua InFocus
Ob6mmecucremuoe I10

- Microsoft Windows 7 npodeccuonanbhas 6.1.7601
Service Pack 1, nomep aunensun 62864697 ot
23.12.2013 Tun nuneH3uu 6eccpoyHas akajeMuyecKas
mnensus (OLP ACADEMIC) Maiikpocodr;

- Microsoft Office Standard 2010, muren3us Ne
62864697 ot 23.12.2013;

- Kaspersky Endpoint Security mis 6usheca -
Crangaptusiii Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 mo 19.01.2020;

Jlexknuu

VYuebHas ayauTopHs
ISt IPOBEICHUS
3aHATHH JEKIIMOHHOTO
TUTIA

Aynuropust 3245.

- AyUTOPHsl, OCHAIICHHAs JOCKOU
Ctombl 6-TH MECTHBIE YUEHUYECKUE — 24 IIT. JTABOYKH—
24 mit., nocka ayauTopHas — | 1IT., 5KpaH HACTEHHBIN —
1 mr.;
MOOMJIbHBIA MyJIbTUMEIUMHBIN TpoeKTop -1 mT;
HOYTOYK -1 T




JlaGopato | YueOnass ayautopus | 1. JlabGopatopHoe oOopynoBaHuEe Il TPOBEACHUS
pHO - TUISL IpOBEECHUs | 1a00opaTOpHBIX padoT:
MpaKTH4e | JJabopaTOPHBIX N3ydeHne 3akOHOB PaBHOYCKOPEHHOTO JBHKEHHS Ha
CKHE 3aHATH, 3aHATUHN | MalnHe ATBYyA.
3aHATHA, | CEeMHUHapCcKOoro tuma, | OmpenerneHne yrioBOro YCKOPEHHS M MOMEHTa
TEKYIIMA | TPYMIIOBBIX U | MHEPIUHU KPECTOBOTO MasTHUKA.
u WHUBUAYaJIbHBIX OnpeneneHue  CKOPOCTH MyIHM C  HOMOIIbIO
UTOTOBBIN | KOHCYJIbTALlUM, 0aJUIMCTHYECKOTO MAsITHHUKA.
KOHTpPOJIb | TeKyllero KoHtpoius u | OmpezeneHne YCKOpEeHHsS CBOOOJHOTO  IMaJeHUS
IIPOMEXYTOUYHOMN 000OPOTHBIM MAsITHUKOM.
aTTecTaluu HccnenoBanne 3akOHOB — 3aTyXaHHsl — KoJieOaHUS
Aynuropust Ne3153. MaTeMaTHYECKOr0 MasiTHUKA.
Onpenenenre yHUBEPCAJIbHOW Ta30BOM IMOCTOSHHOM
METOJIOM OTKaYKH.
Omnpenenenue cpeaHel IIMHBI CBOOOTHOTO TIpodera u
3¢ PEKTUBHOTO AUaMETpa MOJIEKYIT BO3/AyXa.
Omnpenenenue ko3p@uiMeHTa BHYTPEHHETO TPEHUS
KHUJIKOCTH.
WN3mepenue  BSA3KOCTH  KHUAKOCTU IO  METOAY
MAJaro0IIero MapuKa.
Onpenenenne  kKodp(UIMEHTA  MOBEPXHOCTHOTO
HATSKEHHSI )KUJKOCTH METOJIOM OTpPbIBA KOJIbLIA.
OnpeneneHne OTHOIIEHUS YAENIbHBIX TEIIOEMKOCTEN
raza MeToZioM anabaTHYeCKOro MasTHUKA.
2. YueOHble HarsAHbIC IU1aKaThl — 15.
3. Yuurensckuit cton — 1.
4. Yueonsrii croi — 10.
5. YuebHas ckambs — 10.
6. Ctoun [u1st BHIIOJIHEHUS JTAOOPaTOPHBIX padboT — 4.
7. YuebHas nocka — 1.
8. Hkad — 1.
9. Bemanka — 1.
JlaGopato | YueOnas aymutopus | 1. JlaGoparopHoe oOoOpynoBaHuE IJsl NPOBEICHHS
pHO - TUTSt MIPOBEICHUS | JIAOOPATOPHBIX PabOT:
npakTHde | 1abopaToOpHBIX Omnpenenenue cpegHel IIMHBI CBOOOTHOIO Mpodera u
CKHe 3aHATHUH, 3aHATUN | 2QHEKTUBHOTO AUaMETpa MOJIEKYJ BO3ayXa.
3aHATHSI, | CEMMHApCKOTro Tuma, | 3yueHue 3aKkOHOB paBHOYCKOPEHHOTO IBMKEHMS Ha
TEKYIIMA | TPYMIIOBBIX U | MamuHe ATBYyJa.
u WHIUBUTYTBHBIX OmnpeneneHue yrioBoro YCKOPEHHMsI U MOMEHTa
UTOTOBBIA | KOHCYIIbTAIUH, WHEPILUHU KPECTOBOTO MasITHUKA.
KOHTPOJIb | TeKylIero koHtpois u | OmnpeneneHue  CKOPOCTH  MyJd € TOMOIIBIO
IIPOMEXYTOUYHOMN OAJTHCTUYECKOTO MAsITHHUKA.
aTTecTaluu OnpeneneHue yYCKOpeHHMs CBOOOAHOIO  TMaJieHUs
Aynuropust Ne3156. 00OpPOTHBIM MAsITHUKOM.
HccnenoBanme  3aKOHOB — 3aTyXxaHUs — KoJieOaHUS
MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre yHUBEPCAIbHOMW Ta30BOWM IMOCTOSHHOU

METOJIOM OTKaYKH.
Ompenenenne cpeaHen TIMHBI CBOOOTHOTO Tpodera u
3¢ (HEeKTHBHOTO JUaMeTpa MOJICKY BO3AyXa.
Omnpenenenne koddduiieHTa BHYTPEHHETO TPECHHS
KHUJIKOCTH.




Ompenenenne  k0dpGUIMEHTA  TOBEPXHOCTHOTO
HATSKSHHSI )KUKOCTH METOJIOM OTPhIBA KOJIBIIA.
OmnpeneneHre OTHONICHUS YACIBHBIX TEIJIOEMKOCTEH
ra3a MeToJIoM aarnabaTUIeCKOro MassTHUKA.

. YueOHsle Harsiaable oiakatel — 10.

. Yuurensckuii cron — 1.

. YueOnas napra — 10.

. Cton ny1st BRIIOJHEHUS 1TabOpaTOpHBIX padoT — 8.

. YueOHnag gocka — 1.
. lxad — 2.
. Bermranka — 1.

2
3
4
)
6. Kanpkynarop st pacuera pe3ysabTaToB — 3
7
8
9
1

JlaGopato | YueOnass ayauTopus JlabopaTopHoe 000py/OBaHHME I TPOBEICHUS
pHO - TUTST MPOBEJICHUS | JIA0OPATOPHBIX PAOOT:
MpaKkTH4e | 1abopaTOPHBIX HccnenoBanue  3IIEKTPOCTAaTUYECKOTO  TONS €
CKHE 3aHATHIH, 3aHATHIN | MOMOILIBIO AJIEKTPOJUTUYECKON BaHHBI.
3aHATUSA, | CEMUHAapCKOro Tuma, | V3mepeHue conmpoTHUBICHUI MOCTUKOM YUTCOHA.
TEKYIIUH | TPYIIIOBBIX u | Ilpumenenue 3akonoB Kupxroda.
u WHIUBUAYaIbHBIX I'pagyupoBka TepMomapbl U  ONpEICJICHHE ee
WUTOTOBBIN | KOHCYJIbTALHM, TEPMOAJIEKTPOBHKYILEH CHIIBI.
KOHTPOJIb | TEKyIIero KOHTpolsd u | OmnpeneneHue AUIIEKTPUYECKOM MPOHUIIAEMOCTH
IIPOMEKYTOUHOU KUJKOCTHU JBYXIIPOBOJAHON JIMHUEH.
aTTecTaluu Omnpenenenue ATUHBI BOJHBI U3YYEHHUs Jlazepa IMpU
JlabopaTopust ONTUKH, | TU(PAKIIMKU OT HICIIH.
3155 Nzyuenue BenTuibHOrO (hoToddhdexTa.
Omnpenenenne 1BeTOBOro koddduimenTa mojae3Horo
JENUCTBHUSI IIOMUHECUEHTHOM JIaMIIbI.
Omnpenenenue JJIMHBI BOJHBI U3IY4YEHHs Jlazepa C
MTOMOIIBI0 TUPPAKITHOHHON PEIIETKH.
Onpenenenue nepuoja mnoyypacnaja.
2. YueOHble HATISIIHbIE IUTaKaTh — 9.
3. Yuurensckuii cton — 1.
4. Y4eOuslii cton — 8.
5. YuyeOHnas ckambs — 8.
6. Cton Ju1s1 BBIIOJIHEHUS 1TaO0paTOpHBIX padoT — 9.
7. Kanpkynarop 1uis pacuera pe3yiabTaToB — 2.
8. YuebOnas qocka — 1.
9. llkag — 2.
10. Bemanka — 1.
Jlaboparo | YuebHas aynurtopus | 1. JlabGoparopHoe o00opydoBaHHME aJisi TNPOBEACHUSA
pHO - JUTSt MPOBEJECHUS [Ta00paTOPHBIX padoT:
IpaKkTH4e | JabopaTOPHBIX WccnenoBanne  3J€KTPOCTATHUECKOrO  MOJsA €
CKHe 3aHATHUH, 3aHATUHN [TOMOILBIO JIEKTPOIUTUUECKON BaHHBI.
3aHATHSA, | cCeMHUHapckoro tuma, | [Ipumenenue 3akonoB Kupxroda.
TEKYIIMA | TPYMIOBBIX u | CHATHE XapaKTEPUCTUKU TPEXDIEKTPOAHON JTaMIIbL.
u WHIUBUIYATBHBIX Hekoropeie u3MepeHHs C  3JIEKTPOHHO-JIY4€BOMH
WUTOTOBBIN | KOHCYJIbTALIUH, TPYOKOIA.
KOHTpPOJIb | TeKyllero koHtpois u | Mccnenopanue 3aBUCHUMOCTH COTIPOTUBIICHUS
MIPOMEXKYTOUHOU METaJUIOB OT TEMIIEPATYPHI.
aTTecTaluu Nsmepenue WHIYKITUN MarHuTHOTO TTOJIST
Jlaboparopusi ONTHKH, PIESKTPOIAHAMOMETPOM.
3158 Omnpenenenne TOPU30HTATBLHOMN COCTAaBIISIOIIER




MHAYKIIMA MarHUTHOTO TOJISI.

HccnenoBanne 3aBUCUMOCTH MAarHUTHOW WHIYKIIUU U
MarHMUTHOM TpPOHUIIAeMOCTH  (eppoMarHeTuka OT
MHIYKIIUH BHEITHETO MAarHUTHOTO TTOJIS.

Onpenenenue  AUAIEKTPUUECKOH  MPOHHUIIAEMOCTH
PKUJKOCTHU JABYXIIPOBOJIHOM JIMHUEH.

N3yuenue 3akona Maitoca.

N3ydenne 3akoHOB BHeMHETO GoTodaddexra.

N3yuenue BenTHIIBHOTO (poTOADEKTa.

Omnpenenenue nocrosinHoi Credana-bonpimana.

BsaumopeiicTBue U3Iy4eHHsI ¢ BEIIECTBOM.

Cusite aMIIepHOI XapaKTePUCTUKH
[OJIYTIPOBOJHUKOBOTO JIMO/IA.

W3yuenue mosynpoBOAHUKOBOTO TPUOJA.

Nzyuenue TeMIlepaTypHO 3aBHUCHUMOCTHU
COIIPOTHUBIICHUS TTOIYIIPOBOIHHUKOB.

Nzyuenue r¢dexra Xonna.

2. Y4eOHbIe HarJIsIHBIC TUTaKaTh — 18.
3. Yuutennckuii cron — 1.
4. YyeOnslii cron — 8.
5. YueOHnas ckambst — 6.
6. Ctout /U1 BEINOTHEHUS TAOOPaTOPHBIX padboT — 9.
7. Kanpkynsarop it pacdera pe3yIbTaToB — 2.
8. Yuebnas gocka — 1.
9. lkad — 1.
10. Bemmanka — 1.
Camoctos | [Tomerenue s | Pabouas cranmus Ha 1 mocagounoe mecto — 1 (B
TeTbHAS CaMOCTOSITEITLHOM KOMIDICKT BXOSAT: MOHUTOP SamSuUng, CUCTEeMHBIN
pabota paboThI OJI0K, KJIaBUATYpPa, MBIIIB).
oOyyarony | oOydJarommxcs, Pabouas cranmus Ha 2 nocagounbix mecta —2. (B
uxcs MIPOBEICHUS KKl KOMIUIEKT BXOJST: 2 MOHUTOpa Samsung,
TEKYIIEro KOHTPOJS | CUCTEMHBIHN OJIOK, 2 KJIaBUaTypPbl, 2 MBIIIN).
(KOMIIBIOTEPHBIH PaGouas cranuus Ha 2 nocanouHbix Mecta —1. (B
kyacc 3151 KOMIUIEKT BXoAaT: | MoHHTOp Samsung, 1 MoruTop

BenQ, cuctemHslit 670K, 2 KJIaBHATYPHI, 2 MBIIIN).
Pabouas cranmus Ha 3 mocagouHbix mecta —1. (B
KOMIUIEKT BXoaAaT: | MoruTop LG, 2 MmoHUTOpa
ViewSonic, ciucteMHBIi 070K, 3 KJIaBHATYpPHI, 3
MBIIITH )

VYueOnsiii cron — 10.

Yue6nsrit ctyn — 10.

VYueOHas mocka — 1.

Bemranka — 1.

8 ®OH/JI OLIEHOYHBIX CPEJICTB JJ151 IPOBEJEHUS TEKYIIEN U
IMPOMEXYTOYHOM ATTECTALIUH

8.1 Buasbl 1 ¢popMbI KOHTPOJISI 10 TUCHHIJIHHE

KoHTponb ypOBHS YCBOCHHBIX 3HAaHUM, OCBOEHHBIX YMEHHUH M NPUOOPETEHHBIX HABBIKOB
(BmajgeHuil) OCyIECTBISIETCSl B paMKaX TEKYIIEro U MPOMEXKYTOYHOTO KOHTPOJIE B COOTBETCTBHUH C
[TonoxxeHneM o TeKyIieM KOHTPOJIE H TPOMEKYTOUHOM aTTeCTAIIUH 00YUaIOIIMXCSl.

Texymuii KOHTPOJIb OCBOCHHSI KOMIIETEHIUH 110 JUCLMILIMHE IPOBOAUTCS IIPENIOAABATEISAMY,



BEIYIIUMU J1a0OpaTOPHBIC U MPAKTUUYECKUE 3aHATHUS, IIyTEM MPOBEACHUS YCTHBIX MU MHUCHhMEHHBIX
OINPOCOB MO JTA0OPAaTOpHBIM paboTaM U MPOBEPKU BBINOJHEHUS WHIUBUAYAIbHBIX 3anaHuil. [Ipu
MPOBEICHUUN TAKOr0 KOHTPOJISI MOTYT MCIOJIb30BAThCS KOHTPOJIbHBIE BOIPOCHI, TECTOBBIE 3aIaHUS.
Pe3ynbTathl onepaTuBHOTO KOHTPOIISI PUKCUPYIOTCS B pabouyeM >KypHajie MmpernoaaBaress.

WToroBoii O11eHKON OCBOCHHUS THUCUUILIMHAPHBIX KOMIIETEHLIUHM (Pe3yJIbTaTOB OOY4YEHUs IO
JTUCHUIUIMHE SBJSIETCS MPOMEXKYTOYHAs arTecTalus B QopMme 3adera, IPOBOAMMOIO C Y4YETOM
pe3yJIbTaTOB TEKYILETO KOHTPOJIS.

8.2 TunoBble KOHTPOJIbHBbIE 32IaHUS WJIM HHbIE MATEPUAJIbI, HEO0OXO0AUMBIE /1JIsl OLEHKHU
pe3yJbTaTOB 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrPaAMMbI B PAMKAX Y4e0OHOM JUCHMILIIHHbI

Ouenounvle cpeocmea 0711 nPOBeOeHUA meKyuiell ammecmayuu
JIaGopaTopHBbIii TPAKTUKYM:
Bonpocsl k cobecenoBanuio o 1a00paTopHOMY IPAKTUKYMY

1.MexaHuka

Kakoe nBukeHue Ha3bIBaeTCs PABHOYCKOPEHHBIM?

Uto Ha3BIBaETCS yCKOPEHHEM?

Kak paccunraTh CKOPOCTb U IyTh NPU PABHOYCKOPEHHOM JIBUKECHUU?

Cdopmynupyiite Bropoii 3akoH Hel0TOHA [T TOCTYATEIBHOTO JIBYKCHUS.

YTo Takoe yrioBoe YCKOPEHHE, B KAKUX €IMHUIIAX OHO U3MepsieTcs?

Kak paccunraTh myTh pu paBHOYCKOPEHHOM JIBHYKCHHH?

Kak cBsi3aHbl Mex1y co00i KacaTelbHOE U YTII0BOE YCKOpEHHUsI?

Uro Ha3pIBaeTCS MOMEHTOM HHEPIIMU MaTePHAIbLHON TOUKH?

Kak BbIuucIisieTcs MOMEHT MHEPLIMM OJTHOPOIHBIX TEJ IPaBUIbHOM reoMeTpuueckoil popmbi?

10 Kak OmbITHBIM IyTeM ONpeNenuTh MOMEHT MHEPIHUH HEOIHOPOJHBIX TEN M TEJI HEMPABUIbHOM
reoMeTpuueckoi hopmsl?

11. CdopmynupyiiTe OCHOBHOI 3aKOH IMHAMUKH BpAIllaTEIbHOIO JBUKEHHUS.

12. Yro HazbIBaeTCs UMITYJIHCOM Tena?

13. CdopmynupyiiTe 3aKOH COXpaHEHUST UMITYIIbCA.

14. 3anummre 3aKOH COXpaHEHUs] UMITYJbCA JJIi CHCTEMbl MasiTHUK-TTYJIS.

15. B dem 3axirodaercst 3aKOH COXPAHEHUsI MEXaHUYECKOM aHeprumn?

16. 3anummuTe U MOSICHUTE 3aKOH COXPAHEHMSI MEXaHUYECKOM SHEPIUU AJIsi CHCTEMbI MASTHUK-ITYJISL.

17. Kak oOBSCHUTH C ZHEPreTUYECKOM TOUKM 3pEHHs IMpolecC 3aTyXxaHHUs KojeOaHuWW B BSI3KOU
cpene?

18. Kakwue cuItbl BRI3BIBAIOT 3aTyXAONIUE KOJIeOaHHsI MATEMAaTHIECKOTO MassTHUKA?

19. Yro HazbIBaeTcs JIOrapu(PpMUUECKUM JEKPEMEHTOM 3aTyXaHUs?

20. Yro Ha3pIBaeTCS BPEMEHEM pellaKkcalliy KoeOaHuit?

21. Yro nokasbiBaeT K03 PULIMEHT 3aTyxaHUs KoneOaHun?

CoNoO~wWNE

JTaJIOH oTBeTa Ha Bompoc Nel
Pagnoyckopennsim Ha3bIBAIOT TaKOE JBUKEHHE, ITPU KOTOPOM TEJIO 32 JIFOObIE paBHBIE IPOMEXKYTKU
BPEMEHHU YBEJIWYHMBAET CBOIO CKOPOCTh Ha OJMHAKOBYIO BEIMUMHY. [ XapakTepUCTUKH OBICTPOTHI
HU3MCHCHUA CKOPOCTU BBOJAT IMOHATHEC — YCKOPCHUA.

JTaJIOH 0TBEeTAa Ha BONPOC Ne2

Yckopenue — 5To0 BekTOpHas ¢usnyeckas BeIMUYMHA, ONpeAeseMas OTHOIIEHHEM H3MEHEHUs
CKOpPOCTH K MPOMEXYTKY BPEMEHH, 32 KOTOPBIM 3TO U3MEHEHHE MPOU30ILIO. Y CKOPEHHUE YHUCIEHHO
PaBHO U3MEHEHHIO CKOPOCTHU B €IMHUILY BPEMEHHU:
V-V,

At

a=



B CU usmepsiercs B m/c?.
JTajI0H 0TBeTa Ha Bompoc Ne3

Jlnist pacdera ImyTH, IPOMICHHOTO TeJIOM IPU PaBHOYCKOPEHHOM JIBM)KEHUH, UCIIOJIB3yeTCs (popmyIa:
=42
= 7, at
S=Vit+—
2 1

rae Vo — HauanbHasi CKOPOCTh JABWKCHHUS, d — YCKOpPEeHHE, t — BpeMsi ABMKECHUS, Win hopmyra:
2
2aS =V? -V,

1
rne V — KoHe4Hasi CKOpoCTh, Vo — HayallbHasi CKOPOCTb JIBMXKEHUS, a — YyCKOpeHue/
JlJ11 MTHOBEHHOM CKOPOCTH JBUKEHHSI MOXKHO IOJyYUTh BBIPAXKEHUE:

V=V, +a-t

Kpumepuu u wixana oyenku npu 3aujume 1a60pamopHvix padom u CUmMyayuOHHbIX 3A0AHUTL:
e <3aumeno» CTaBUTCSI B TOM CiIy4ae, €CIM OHU OOHAPYKHIM MOJHOE MOHUMaHHe (PU3NYECKOU

CYIIHOCTH pPAacCMaTPUBAEMBIX SBICHHA ¥ 3aKOHOMEPHOCTEH, Jajdl TOYHOE OINpeACiCHUuE W
MCTOJIKOBAaHUE OCHOBHBIX TMOHSTHH, 3aKOHOB, NMPUBOJUMBIX B Ja0OPAaTOPHOM MPAKTHKyME, a
TAaKKEe TEXHWYECKH T'PaMOTHO BBITIOJHHMIN (PU3MUECKUE OMBITHI, YEPTEKH, CXEMBI, Ipaduku,
COITyTCTBYIOIME OTBETY, NPAaBUIBHO 3aMUCAIN pacueTHble (OPMYJBI, TOJB3YACh MPHUHATOU
CHCTEMOH YCIIOBHBIX O0O3HAYEHHIl; IPU OTBETEC HE IMOBTOPSIOT JOCIOBHO TEKCT yueOHHKa, a
YMEIOT 0TOOpaTh IJIaBHOE, TO €CTh YMEIOT CHHTE3UPOBATh 3HAHUS, TIOJyYCHHBIC Ha JICKIIMOHHBIX
3aHATHAX, YMEIOT YCTAaHOBUTH CBSI3b MEXIy H3yYaeMbIM U paHee M3Y4YEeHHBIM MaTepHajOM II0
Kypcy Ghu3uKH;

o «Heszaumerno» BBICTABISAETCS CTYJCHTaM, HE BJIAJCIOLNIMM OCHOBOIOJATAIOUIMMHU 3HAHUSMHU 10
MIOCTaBJIEHHBIM BOIIPOCaM B JJa0OPAaTOPHOM MPaKTHKyME.

OI_ICHOLIHBIG cpeacTBa Ui IMPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluun

HpOMe)KYTO‘lHaH arrecTaluusd 1o uToraM OCBOCHHA NUCHUIIIIMHBI OCYHICCTBIIACTCA B BHU/C
3a4ycTa

IIpuBoaMM INpPHUMEpHBIM IEPEYEHb BOIPOCOB, KOTOPHIE BBIHOCATCS HAa IPOMEKYTOUYHBIE
aTTeCTalUH, ABIAIOIIKECS 3aBEPIIAIOIIMMU dTallaMU B YCBOCHUH AUCLUIUIUHBI «DU3UKaY.

KunemaTnka marepuajibHOH TOYKH.

Beenenue. Ilpenmer ¢pusuku, ee MecTo Cpeu €CTECTBEHHBIX U TEXHUUYECKUX HAayK. MexaHuyeckoe
JBIDKEHUE Kak mIpocTeimias ¢opma ABMXKEHUS MaTepuu. DJIEMEHThl KUHEMAaTHKU MaTepUanbHOM
touku. [IyTe u nepememenne. CKopocTs U yckopeHHne. HopManbHOE M TaHT€HIIMAIBHOE YCKOPEHHE.
ITocTynarenbsHOE ABUXKEHUE TBEPAOTO TEIA.

JAuHaMHKa MaTepUATbHOH TOYKH.

3aKOH MHEpPLUUH U HMHEPLUAIbHBIE CUCTEMBI OTCUETAa. 3AaKOHBl JAMHAMUKM MaT€pUAJIBbHON TOUKH.
[leHTp Macc MEXaHWYECKOW CHCTEMBI M 3aKOH €ro JBMKEHHsA. 3aKOH COXPAaHEHHs HMMIYJbCa.
Heynpyruit ynap. PeaktuBHO€E 1BUKEHME.

dyH1aMeHTAbHbIC B3aMMOACHCTBUSA U CHJIbI.

Cuitbl, IeCTBYIONIME B CEIbXO3MAIIMHAX BO BpeMs uX paboTbl. CHUiIbl YIPYTOCTH, CHIIBI
CTaTHYECKOTO U ruApoanHaMudeckoro TpeHus. Koadduument tpenus. I'paButaniionHoe mnoue.
Hanpsoxennocts noss tarotenus. [Tone cubl TskecTn BOIU3M 3eMIIH.

MexaHn4yeckasi JHeprus, MexaHuueckasi padora.

Mexanunueckasi paboTa nepeMeHHo cuiibl. KuHeTndeckas sHeprus MEXaHu4eCKO CUCTEMBI U ee
CBSI3b C pabOTOM BHEIIHUX M BHYTPeHHUX cuil. [loTeHnManbpHas sHeprus MaTepuaabHON TOYKH BO



BHelIHeM nosie. [loTeHnnanbpHas 3Heprus CUCTEMBL. 3aKOH COXPAHEHUS U U3MEHEHUS! MEXaHUYECKON
OHEPTUU CUCTEMBI.

BpamareabHoe 1BHKeHHE TBEPAOro TeJia.

OneMeHThl KHHEMATUKU BPalaTeIbHOTO JBUKCHMS. YTIIOBasi CKOPOCTh, YIVIOBOE yCKopeHue. CBs3b
C JINHEHHBIMU XapaKTEPUCTUKAMHU.

MoMeHT cuiibl, MOMEHT MHepUuH. OCHOBHOM 3aKOH JUHAMMKH BpAIAaTEIbHOIO ABM)KECHUA. MOMEHT
HUMITyJIbCA. 3aKOH COXpaHEHUs MOMEHTa wummyibca. KuHeTnueckas 3HEprus BpallaTeIbHOTO
JBUKCHMUSL.

HennepuuajbHble cHCTEMBbI 0TCYETA.

Cunbl nnepuuu. LlenTpoOexHble cuiibl nHepUuu U cuibl Kopuosnca BO BpalaroluXcsl cUcTeMax
oTcyera. YUeT 3TUX CUJI IIpH paboTe AeTaliel CeIbCKOX03siCTBEHHBIX MAIIINH.

I'apMmonuYeckue KoJ1e0AHUA ¥ BOJHBI.

OCHOBHBIE XapaKTEPUCTUKA TapMOHUYECKUX KoyeOaHuid. YpaBHeHue kKoneOanuil. CroxeHue
rapMOHHMYECKHX Kojebanuil. KBasmympyrue cuibl. MatemaTH4ecKuid ¥ (PU3HUECKUH MasTHUKH.
3aryxaromue kojedanusa. BoiHyxkneHHble koneOaHus. Pesonanc.OOpa3oBaHue BOJIHBL. YpaBHEHHE
IUIOCKOM BoJHBL. J[nmuHa BoiHbl. KorepeHTHble MCTOUHUKM BOJNH. MHTepdepenuus BoaH. Crosuue
BOJIHBI.

OcHOBBI cTICHMATBHON TEOPHH OTHOCHTEJILHOCTH.

[IpeoOpaszoBanust ['anmunes. [locTynarel cnenuaabHON TEOPUM OTHOCHTEIBHOCTH. [IpeoOpazoBaHms
Jlopenua. [lnuHa oTpe3ka, MPOMEKYTOK BPEMEHH. PeNATHUBUCTCKMM 3aKOH CIIOKEHUS CKOPOCTEH.
OCHOBHOI 3aKOH AMHAMUKH B TEOPUU OTHOCUTENIbHOCTHU. Macca.

MoJieKy/JIsIpHO-KHHeTHYeCKasi TeOpHsl.

OcHosuble nonoxenuss MKT. Tepmonunamuueckue napamerpsl. MaeanbHselii ra3. ['a3o0Bble 3aKOHBI.
VYpaBHEHHE COCTOSHUS HACAIBHOTO ra3a. OCHOBHOE YpaBHEHHME KUHETMUYECKON TEOpUM Trasa.
Cpennsisi kuHeTH4ecKass 3Heprus. Yuciao creneHed cBoOoabl Mojekys rasa. CpenHssi 3Heprus
MOJIEKYJIbl. BHYTpeHH:s1 SHEprus UAeaabHOro rasa. PacmpeneieHune MoJeKyll 1o cKopocTsaM. OmbIT
[lrepua. bapomerpuueckas dopmyna. Pactipenenenne MOJIEKyJI IO DHEPTUSM.

SIBnenuss mepeHoca. OOmiee ypaBHeHHE IepeHoca. YpaBHeHMe auddysuu. SBnenue
TEIUIONPOBOJHOCTU. BHYTpeHHee TpeHue B razax U *KHUAKOCTSX.

OCHOBBI TEPMOIHHAMHUKH.

Buytpennss sHeprust cucremsl. Temsora u pabora. IlepBoe Hauano tepmoauHamuku. [Ipumenenue
NIEpBOT0 Hayajla TEPMOJUMHAMUKM K H30mporeccaM. AnuabaTHble INpolecchl. BbriBoa ypaBHEHHS
IIyaccona. Kitaccuueckast TeOprsl TEINIOEMKOCTEH Tasa.

Kpyroseie mponeccel. MeanbHas TemioBas MallinHa U €€ K03 (UIIMEHT MOJIEe3HOT0 1eHCTBHSL.
Teopema Kapno. [1ytu noBeiienust KII/[. DHTponus u ee cTaTUCTUYECKUI CMBICII.

PeanbHbIe rasnl.

VYpasuenue Ban-nep-Baanbca. U3otepmbl peanbHbix razoB. D¢ dekt Jxoymnsa-Tomcona. CxxmkeHne
ra3oB. OneIT DHApIOCA.

CBoJicTBA KUAKOCTEH.

IToBepxHOCTHOE HaTsKeHUE. SBneHne cMaunBanusl. Menuck. JlaBieHue noj UCKpUBIEHHON
noBepxHocThio. Popmyna Jlamnaca. Kanunnsipueie siBnenus. @opmyina JKropeHa.

DJIEKTPOCTATHKA.

3aKOH COXpaHEHMS dJIEKTPUUYECKUX 3apsaoB. 3akoH Kynona. Dnekrpruueckoe nose. HanpskeHHOCTH
aneKkTpuyeckoro nois. CuioBele JUHUU. [I0TOK BEKTOpa HANpPSIKEHHOCTH JIEKTPUYECKOTO IIOJIS.
Teopema Octporpaackoro-I'aycca.

Pabora cun snextpuyeckoro monsd. Llupkynsmust Bekropa HampspkeHHOCTH. Ilotenuman. CBssb
MEXAy TMOTEHIHAJIOM M HalpsHKEeHHOCTbIO JJIs  dJeKTpuueckoro moinsd. IlpoBonHuku B
NEKTPUYECKOM TI0JIe. ODJIEKTPOEMKOCTh TNpOBOAHUKA. KoHIeHcaToppl. DHEprus 3apsyKEHHOrO
MIPOBOJHMKA M KOHJIEHCATOpa. DHEPIUsl 3JEKTPOCTATUYECKOTO MOJIS.

IToCTOAHHBIN YJIEKTPUYECKHH TOK.

Cuna Ttoka. IInotHocth Toka. 3akoHbl Oma mJi1 OAHOPOJHOTO W HEOJHOPOJIHOrO y4acTKa IIeMH.
[Manenue nHampspkenus. 3akoHbsl Kupxroddga. Pabora m momuocts Toka. 3akon Jlxoyins-Jlenua.



Knaccuueckast Teopust 3JEKTPOIPOBOAHOCTH MeTauioB. KoHTakTHble sBieHusA. KoHTakTHas
Pa3HOCTB MOTEHITMANIOB. TepmodniekTpuueckue siBiaeHus. Dddekr [lenpThe.

MarnuTHoOe 1oJie B BaKyyme.

B3anmopeiictBue TokoB. MarnutHoe mnosie. MHayknus marHutHoro mnojis. 3akoH buo-Casapa-
Jlannaca. Ilpumenenne 3akona buo-Caapa-Jlamiaca. MarautHoe moJjie mpsiMoro Toka. MarautHoe
1oJIe  KPyroBoro Toka. LIupkynduus BeKTOpa HMHAYKIMM MAarHUTHOrO Iosisl. MarHutHoe mnosie
COJICHOM/JIA.

Cwiibl, nelcTBYIONIME B MAarHUTHOM MoJie. 3akoH Amnepa. Cuiia Amnepa. Cuia Jlopenua. /[Brkenue
3apsA70B B MarHUTHOM nose. [Ipumenenue cunsl Amnepa. Ilpumenenue cuibl Jlopenna.

MarnuTHOe 1oJie B BelecTBe.

Bekrop HamaranuuBanus. Onucanue nosis B Maruetukax. Kiaccudukanus MarHeTHKOB:
IaMarHeTHKHY, mapaMarHeTuky, peppomarnetuku. X ocCHOBHbBIE CBOWCTBA.

JIEKTPOMArHUTHAsl MHAYKIUS.

SBnenne snexkrpomarHutHoM WHAYKIUU. IJC umuHaykuuu. IlpaBwno Jlenuma. DC wunayknuu,
BO3HHUKAIOIIAsl B IPSIMOM IPOBOAHMKE. Toku Pyko.

Asnenue camonnaykiuu. IJC camonHaykunu. TOKM 3aMbIKaHUS U pPa3MbIKAHUS LIETIH. DHEPrus
MarHMTHOI'O HOJIS.

JIEKTPOMATHUTHBbIE KOJICOAHMS.

CoOcTBEHHBIE AIEKTPOMArHUTHBIE KOJICOaHUs B KOHTYpE 0€3 aKTUBHOTO COTIPOTHBIICHUSI.
CBoboaubie 3aTyxatomiue Konebanus. Beinyxaenusie konebanus. Pezonanc. [lomyuenue
He3aTyxalolux Konebanuii. JlaMoBelil renepatop.

JJIeKTPOMArHUTHOE I0JIe.

Buxpeoe anexkrpudeckoe nosie. Tok cMenienus. DIeKTpoMarHuTHoOE nojie. Y paBHeHUs: MakcBena
B MHTErpanbHOu U nuddepeHnransaoi popmax 1 HIeKTPOMArHUTHBIX MOJIEH.
JIEKTPOMATHUTHBIE BOJIHBI.

VYpaBHEHHE IJIOCKOH 3JIEKTPOMAarHUTHOM BOJIHBI. CKOpPOCTh PaclpOCTPAaHEHHS 3JIEKTPOMArHUTHBIX
BosiH. OnbiT ['epra. Illkana aneKTpoMarHuTHBIX BOJIH.

JIEeMEHTBI FeOMETPUYEeCKOH ONTHKH.

OnemeHTbl reomerpudeckoi onTuku. [IpuHiun depma. 3aKOHBI OTPaKEHUS U MPETOMIIEHHSI CBETA.
Ontuyeckue mpuOOpHI.

DJieMeHThI BOJTHOBOI TeOpPHHU CBeTa.

KorepenTtHsle ucrounuku csera. MuTepdepennus ceeroBsix BoiH. OnbiT FOHra. UnTepdepenus B
TOHKUX meHkax. [Ipumenenue untepdepenuuu. [Ipocsernenne ontuku. Judpakuus ceera. Meron
30H @penens. Audpaxuus ot menu. Audpakuuonnas pemerka. [lonspusanus cera. EcrecTBeHHBIH
Y TIOJISIpU30BaHHBIN cBET. 3akoH Maitoca. 3akoH bprocrepa. BparieHue miockocTy mossipu3aium.
OnThyeckn aKkTUBHBIE BELIECTBA.

TenJioBoe uzny4yenue.

TennoBoe n3nmyyeHue u ero xapakTepuctuku. 3akoHsl Kupxroga. 3akon Credana-bonpiivana.
3akoH cmenieHus Bura. AGcomoTHo uepHoe Teno. Dopmyna Panes-/[xunca. @opmyna [lnanka.
KBanTOBBIC CBOJICTBA CBeTA.

®oroanextpuueckuii 3¢ dexr. 3akonsl CroneroBa 11t porodddexra. KBantosas runoresa [lnanka.
KBantel cBeta. YpaBHenue Diinimteiina. [Ipumenenue dpotoanektpudeckoro s dexra.

®du3nKa aTOMa ¥ aTOMHOI0 A/Apa.

OmnbiT Pesepdopaa no paccessHuio aabda-dyacTul. 3aKOHOMEPHOCTH B @aTOMHBIX CIIEKTPaX.
OcoOeHHocTH MOJIEKYISIpHBIX crieKTpoB. KBaHToBbIe renepaTopsl. [loctynar DiiHimnTeiiHa.
Hcnonp30BaHne ONTUYECKUX KBAHTOBBIX T€HEPATOPOB B HAayKe U TeXHUKE. Teopust aroma BoJopoia
no bopy. [Toctynarsl bopa. IlpaBuio kBanTOBaHUs. [ TaBHBIE KBAHTOBBIE YUCIA. DJIEMEHTHI
KBaHTOBOM MexaHMKH. Macca, umnyisc poTtoHa. JlnuHa BomHbl J1e-bpoiins. BoaHoBbie cBolicTBa
yactull. CooTHOIIEHUE HeonpeaeneHHocTen. Y pasHenue [lIpeaunrepa.

BonnoBast pyHKIMS 1 ee cTaTUCTUYECKUI cMbIci. YacTHulla B TOTEHIMATILHOH sIMeE.

CocTaB 1 XxapaKTepUCTHUKU aTOMHOTO siipa. CTpoeHHe aroma: 3JeKTpOHHasi 000JI0UKa U SIPO.
OnemeHTapHble yacTulibl. M3otonsl. [IpruMeHeHne U30TONOB B TEXHUKE. SIBIEHNE palMOAKTUBHOCTH.



3aKoH paMoaKkTUBHOTO pacnazaa. Ilepuon nonypacnana. BzanmonelicTBrue n3mydeHus C BELLIECTBOM.
3amuTa OT paAMOaKTUBHBIX U3NydeHul. Anepusie peakuuu. Llennas peakuus pacnajaa.
TepmosinepHast peakiysi cuHTe3a. MeToab! siepHoi (PU3UKH U MX HCIoNb30BaHue. HekoTopsie
BOIPOCHI paiiOOUOIIOTHH.

Hrorosas arTecTanus IIpoOBOJUTCA B BUAC 3a4€Ta 110 oueram.

Buners! a5 3auera
(npumep)

MUWHHUCTEPCTBO CEJIbCKOI'O XO35CTBA POCCUMCKON ®EJIEPALIMUA
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JTaJI0OH 0TBeTa HA OUJIeT

1. Mexannka JJIs1 OIIMCaHUus ABUXKCHUA TEJII B 3aBUCHUMOCTU OT yCJIOBI/Iﬁ KOHKPCTHBIX 3aaa4d
UCIIONIBL3YET pasHble usuueckue moodenu. IIpocteiinieil MOIEbIO SIBISETCS MATepPHAJIbHASI TOYKA
— TeJo, 00JIaIaroIIee MacCcoi, pa3MepaMu KOTOPOTO B JJaHHOM 3a7aue MOXKHO nipeHeOpeds. [lonsTue
MaTepUaIbHOM TOUYKH — a0CTPAKTHOE, HO €T0 BBEICHHE OOJeryaeT pelieHrue MpakKTUUeCKUuX 3a/ad.
Hanpumep, u3ydas ABM)KeHUE IUIaHET Ho opdbutaM BOKpyr CojHIa, MOKHO HpPUHATH HMX 3a
MarepuaibHbIe TOUKH.

[Tpon3BoIBPHOE MaKpPOCKONUYECKOE TEIO WM CHUCTEMY Tl MOXHO MBICIEHHO pa30ouTh Ha
Majble B3aUMOJICHCTBYIOIIME MEXKIYy COOON YacTH, KaK[ash M3 KOTOPBIX paccMaTpUBAeTCs Kak
Marc€puajibHas TOYKaA. TOFJIa HU3Y4YCHUC OBHXKXCHUA HpOI/ISBOHBHOﬁ CUCTEMBI TEJI CBOAUTCA K
M3Y4YEHUIO CUCTEMbl MATEPHAJBHBIX TO4YeK. B MexaHuke cHauana M3ydarOT JBM)KEHHE OIHOU
MaTepHaHBHOﬁ TOYKH, a 3aTEM MCPEXOAAT K U3YYCHHUIO ABUKCHUA CUCTEMBI MaTCPHUAJIbHBIX TOYCK.

JIroboe nBMXKEHHME TBEPOTO Tella MOKHO MPEICTaBUTh KaK KOMOWHAIUIO MTOCTYNATeIbHOTO U
BpamaTCJIbHOTO HBI/I)K@HI/IIZ. HOCTyHaTeJII)HOC ABUKCHHUE — OTO JIBUKCHHUC, IIPU KOTOPOM Jro0ast
npsiMasi, KECTKO CBs3aHHAs C JABWXKYIIMMCS TEJIOM, OCTaeTcs MapajyieIbHON CBOEMY
IEPBOHAYAJIbHOMY ITOJIOKCHUIO. BpamaTeﬂbnoe ABUKEHHUE — OTO JIBHIXKCHHEC, IPU KOTOPOM BCE
TOYKHU TeNla JIBUXKYTCS MO OKPYKHOCTSAM, IIEHTPbl KOTOPBIX JIeKAT HA OJHOM U TOW K€ HPSIMO,
Ha3bIBAEMOU O0ChI0 BPALLlCHHS.

JIBr>KeHHE Tell MPOUCXOJUT B NPOCTPAHCTBE M BO BpeMeHU. [losromy ang omnucaHus
JBUKEHHSI MaTepHAIbHOM TOUKH HAJI0 3HaTh, B KAKUX MECTaX MPOCTPAHCTBA 3Ta TOUKA HAXOAUIIACh U
B KAKME€ MOMEHTBI BpEMEHH OHA MPOXOAUIIA TO WIIK HHOE MOJIOKEHHUE.



[TonoxeHne MaTepuallbHOW TOYKH ONpEIENseTCsS MO0 OTHOIIECHHIO K KaKOMY-THOO Apyromy,
IIPOM3BOJILHO BBIOPAaHHOMY TeElly, Ha3bIBAaEMOMY TeJOM oTc4YeTa. C HUM CBS3BIBAaCTCA CHCTEMa
oTcYeTa — COBOKYIHOCTb CHUCTEMBI KOOpJMHAT M 4YacoB, CBS3aHHBIX C TEJIOM OTcyera. B
JIeKapTOBOI cHUCTEME KOOPAMHAT, UCIOJIb3yeMOM Haubojee 4acTo, MOJ0XKEHUE TOYKH 4 B JaHHBIN
MOMEHT BpPEMEHHU I10 OTHOIIEHHIO K JITOH CHUCTEME XapaKTEpHU3yeTcs TpeMsl KOOpAMHATAMU X,
YU ZWIA PaiuycoOM-BEKTOPOM I, IPOBEJCHHBIM M3 Haydajga CUCTEMbl KOOPAMHAT B JAHHYIO TOYKY
(puc. 1).

[Tpu nBHKEHMM MaTEpPUAIBLHOM TOYKHM €€ KOOPAMHATHI C TEUEHHEM BPEMEHM U3MEHAIOTCs. B
o0meM ciiydyae ee JBHKCHHE OIPENeNAeTCs CKAISPHBIMH YPAaBHEHUSIMH OSKBHBAJCHTHBIMU
BEKTOpHOMY ypaBHeHHO I' = r(t).

YpaBHeHUs (1.1)Ha3pIBaOTCS KMHEMaTHYeCKUMH YPaBHEHUSAMH ABHMIKEHHU S
MaTepUAJIbHON TOYKH.

Uucno HE3aBUCHUMBIX KOOPJAMHAT, IIOJHOCTBIO OINPEACISAIOIUX II0JIOKEHHE TOYKH B
IIPOCTPAHCTBE, HA3bIBACTCA YMCJIOM CTenmeHel cBoOoAbl. Eciu MmarepuanbHas TO4Yka CBOOOIHO
JBIDKETCSI B IPOCTPAHCTBE, TO, KaK yXe ObUIO CKa3aHO, OHAa 00JIaJaeT TPeMs CTETCHSIMU CBOOOJIBI
(KOOpIMHATHL X, ¥ UZ); €CJIM OHA JBMXKETCS 110 HEKOTOPOIl MOBEPXHOCTHU, TO — ABYMS CTEHEHIMM
CBOOO/IBI, €CTTU — BJI0JIb HEKOTOPOU JINHUM, TO — OJIHON CTENEHBIO CBOOO/IBI.

Hckmouasi t B ypaBHeHusx (1.1) u momyuyum ypaBHEHUE TPACKTOPUM  JIBUIKECHUS
MaTepuanbHOU TOUYKU. TpaekTOpUs IBHKEHUS MAaTEPUAIBHOW TOUKM — JIMHUS, ONMCHIBAEMast ITOU
TOUKOIl B mpocTpaHcTBe. B 3aBucuMocTH OT (OpMBI TPACKTOPUU JBHIKEHUE MOXKET OBITH
MIPSIMOJIMHENHBIM WJIM KPUBOJIUHEHHBIM.

PaccMoTpuM J1BHXKEHHE MaTepHajdbHOM TOYKHM BJOJb NPOU3BOJIBHOM Tpaekropuu (puc.2).
Otcuer BpeMEHM HauHEM C MOMEHTA, KOrJa TOYKa HaxoJujach B IOJIOKeHUU A. J[muHa ywacTka
TPAcKTOpUU AB, TNPONWIEHHOIO MAaTEPUAIBHOM TOYKOM C MOMEHTa Hadajga OTCYETa BPEMEHH,
Ha3bIBACTCS MJIMHOW MyTH As u siBisiercst ckansaprou S(t).As = ApyHkuueit Bpemenu: Bexmop r=r-
Ao, IPOBEJCHHBIM W3 HAYaJbHOI'O IIOJOKEHHUS JBMIKYILEHCS TOYKM B IOJOXKEHHE €€ B. JAHHBIN
MOMEHT BpeMeHHU (IpupalleHue paauyca-BeKTopa TOYKH 3a paccMaTpUBAEMBIH INPOMEXYTOK
BPEMEHHM ), HAa3bIBAETCS MepeMelleHueM.

[Tono0HO MOHATHIO TPAaBUTAIMOHHONW Macchl Tela B MexaHuke HploToHa, mMOHsATHE 3apsia B
ANEKTPOAMHAMUKE SBJIETCS IEPBUYHBIM, OCHOBHBIM ITOHSATHEM.

2. Dnexmpuueckuii 3apa0 — 3T0 (pU3MYECKasd BeJIUYMHA, XapaKTepu3ywlas CBOHCTBO
YaCTHUI WM TeJl BCTYNATh B JIEKTPOMarHUTHbIE CHJIOBbIE B3aNMO/1eliCTBHS.

OnexTpudeckuit 3aps 00bIYHO 0603HavaeTcst OykBamu ( uiu Q.

COBOKYNMHOCTh ~ BC€X M3BECTHBIX JKCHEPUMEHTANbHBIX (AKTOB TO3BOJSET CHeJaTh
CJIEYIOINE BBIBOJIBL:

. CymectByer 1Ba  poja  JIEKTPHUYECKUX  3apsioB,  YCIOBHO  HA3BAaHHBIX
IOJIO)KUTEIIBHBIMU Y OTPULIATEIbHBIMHU.
. 3apsapl MOTYT NepelaBaTbCsi (HampuUMep, NpPU HEMOCPEIACTBEHHOM KOHTAKTE) OT

OJHOrO Tena K JpyroMy. B omimume OT Macchbl Tena DSJIEKTPUYECKUM 3apsl HE SBISAETCS
HEOTHEMJIEMOM XapAKTEPUCTUKON AaHHOTO Tena. OJHO M TO K€ TEJIO B Pa3HBIX YCIOBHUSAX MOXKET
MMETh Pa3HbIN 3apsl.

. OnHOVMMEHHBIE 3apsbl OTTAIKHUBAIOTCS, PA3HOMMEHHBIE — MPUTATUBAIOTCI. B 3TOM
TaKXe€ NPOSBIACTCS NPUHUUNHAIBHOE OTJIWYMUE DJIEKTPOMATHUTHBIX CHJI OT TPABUTALMOHHBIX.
['paBUTALIMOHHBIE CUIIBI BCET/AA SIBJIAIOTCS CHIIAMU MPUTSHKEHUS.

OmauM w3 (QyHIAMEHTAIBbHBIX  3aKOHOB  TPHUPOABI  SBISETCS  DKCIEPUMEHTAIBHO
YCTaHOBJICHHBIN 3AKOH COXPAHEHUA ITIEKMPUUECKO20 3apAda.

B wu3osupoBaHHOH cucTeMe ajiredpamyveckas CyMMa 3apsiioB BCeX TeJl OCTAeTCH
NOCTOSIHHOM:

g1+ Q2+ Qs+ ... +0n = CONSL.

3aKkoH COXpPAaHCHUS IJICKTPHUICCKOr'0 3apsaa yTBEpPXKIAA€T, YTO B 3aMKHYTOﬁ CHUCTEME TCJI HE
MOTYT Ha6JIIO,Z[aTI>CSI MpOoHCCChbl POKACHUA UIIN UCUC3HOBCHUA 3apsAJ0B TOJIBKO OAHOI'O 3HAKA.



Ha ocHOBaHMM MHOTOUYMCIIEHHBIX ONBITOB KyJIOH ycTaHOBUII CIENYIOUINI 3aKOH:

Cuibl  B3aMMOJAEHCTBHUS  HENMOABHMIKHBIX  3apsi/ioB  NPSAMO  NPONOPUHOHAJIBHBI
NPOU3BeICHUI0 MOJYJIel 3apsiioB M 00PATHO NMPONOPILHUOHAIBHBI KBA/IPATy PACCTOSTHUA MEKAY
HUMHU:

|f3'1| ’ |f3'g|
—

rE

Cunel  B3aUMOJCWCTBUS TOTYHUHSIIOTCS TpeTheMy 3akoHy HpioToHa: Onu
SIBJIAFOTCSI CHJIAMH OTTAJIKMBAHUS MPH OJUHAKOBBIX 3HAKAX 3apsIOB U CHIAMH TMPUTSDKEHUS MPU
pasnbix 3Hakax (puc. 1.1.3). B3aumoneiicTBue HENMOJIBHIKHBIX AJIEKTPUUYECKUX 3apsAI0B HA3bIBAIOT
INEeKMPOCmamuyeckum VI KYJIOHO8CKUM B3auMOJCHCTBHEM. Pa3men 2IeKTpoIuHAMUKH,
M3YYalOIIUN KYJIOHOBCKOE B3aUMO/ICHCTBUE, Ha3bIBAIOT J1€KMPOCHIAMUKOIL.

3akon KyrnoHa cnpaBeIvB /I TOYCYHBIX 3apshHKCHHBIX Tel. [Ipaktudecku 3akoH Kymona
XOPOILO BBITIOIHSACTCS, €CIIU Pa3Mephl 3apSKEHHBIX T€JT MHOT'O MEHBIIIE PACCTOSHUS MEX1Y HUMH.

Koaddunuent mnponopimonansioctd K B 3akoHe KymoHa 3aBUCHT OT BbIOOpa CHCTEMBI
enunull. B Mexnynaponnoii cucreme CU 3a equnuiy 3apsina npusat KyJaon (Ki).

Kynon — 310 3apsiji, IpoXoIsiimii 3a 1 ¢ 4yepe3 monepeyHoe CeYCHHE MPOBOJHUKA TIPH CHIIC
toka 1 A. Eqununa cunel Toka (aviiep) B CU sBaseTcs Hapsaay ¢ €AMHHUIIAMU AJIUHBI, BpEMEHH U
MAacChl OCHOBHOM eIUHMILIel U3MepeHMs].

Koad¢unument K B cucreme CH 00bIUHO 3aMKMCHIBAIOT B BUJIE:

" 1
4TI:ED
_13 an
2 = 8,.85-10 —
H-m
T'ne — 2JIeKMPUYECKas NOCMOAHHAA.

B cucreme CH anemeHTapHBI 3aps]] € paBeH:

e=1,602177-10"° Kn = 1,6-10*° Ku.
OnpIT  MOKAa3bIBAa€T, YTO CHJBl KYJIOHOBCKOTO B3aUMOJEWUCTBUS  MOJYUHSIOTCS [IPUHIINITY
CYIICPITIO3UIIHH.
Ecan 3apsizkeHHoe Tel0 B3auMMOJeiicTBYeT OJHOBPEMEHHO € HECKOJbKHUMH 3apsiZKeHHbIMH
TeJaMH, TO Pe3yIbTHPYIOIIAs CHJIA, AeHCTBYIOIIasi HA JaHHOE TeJl0, PABHA BEKTOPHOH cymMMe
CHJI, IeHCTBYIOIIMX HA 3TO TEJIO CO CTOPOHBI BCEX APYTHX 3apsSKeHHBIX TeJl.

3. [lepBble npsiMbIe SKCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO BHYTPEHHEH CTPYKTYphl aTOMOB OBLITH
BBITTOJTHEHBI . Pesepdopriom u ero coTpynHukamu 3. MapcmeHom u X. eiirepom B 1909-1911
rogax. Pesepdopa nmpemioxxun NpuMEHUTh 30HIMPOBAaHHE aTOMa C MOMOIIBIO 0-YaCTHUI], KOTOPbIE
BO3HUKAIOT MPH PaJMOAaKTUBHOM pacmajie paausi U HEKOTOPBIX JPYruX 3JIeMeHTOB. Macca a-dacTull
npubmusurensHo B 7300 pa3 Oousblie MacChl 3JEKTPOHA, a TMOJOXKHUTEIbHBIM 3apsil paBeH
YIBOEHHOMY 3J€MEHTapHOMY 3apsany. B cBoux ombiTax Pesepdopn ucmonb3oBai o-4acTHUIIBI C
KMHETHYECKOH sHepruei okosno 5 MaB (CKOpoCTh TakMX YacTHIl OYeHb Bejluka — mopsaka 107 m/c,
HO BCE K€ 3HaYUTEJIbHO MEHbIIIE CKOPOCTH CBETA). (.-4aCTHUIbl — 3TO MOJHOCTHbIO HOHU3UPOBAHHbBIE
atombl renuss. OHu ObuM  OTKPBITHI Pesepdopmom B 1899 rogy mnpu  H3yUEHUM sIBIICHIS
paMoakTUBHOCTH. DTUMHU 4acTuiamu Pesepdopn OomOapaupoBall aTOMbI TSDKENBIX 3JEMEHTOB
(3010TO, Cepedpo, Meab U Ap.). DIEKTPOHBI, BXOJAIINE B COCTAaB aTOMOB, BCJIEJCTBUE MAJIOH MaCcChI
HE MOTYT 3aME€THO U3MEHHUTh TPAEKTOPHIO 0-4acTUIlbl. PaccesHue, To ecTh U3MEHEHHE HalpaBICHH
JBUKEHMSI 0.-4aCTHILl, MOXKET BBI3BaTh TOJBKO TSDKENAs IMOJIOXKHUTEIBHO 3apsDKEHHAs 4acTh aToMa.
Cxema onbiTa Pesepdopaa npencrabieHa Ha puc. 2.
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Pucynok 2. Cxema ombiTa Pezepdopma 1mo paccessHuio 0-4acTull.
K — CBUHIIOBBIIl KOHTEHHEP C PaIMOAKTUBHBIM BEIIECTBOM, D —
9KpaH, MOKPBITHIM CEPHUCTHIM IMHKOM, @ — 30510Tast Goabra, M —
MHUKPOCKOTI

OT paguoakTHMBHOIO HCTOYHHMKA, 3aKJIIOYEHHOIO B CBUHLOBBIH KOHTEMHEp, O-YaCTHIIbI
HaAMpaBIJIUCh HA TOHKYIO MeTauInyecKyro ¢oinbry. PaccesHHbIe YacTHUIIBI MOMAAalyd Ha SKpaH,
MOKPBITBIM CII0EM KPHUCTAJUIOB CyJb(uJa LIMHKA, CIOCOOHBIX CBETUTHCA MOJ yIapaMH OBICTPBIX
3apsokeHHBIX yacTHll. CHUHTWUIALMK (BCHBIIIKK) Ha JKpaHEe HAONIONANIKNCh IJIa30M C TOMOIIBIO
MUKpockora. HabmoeHns: paccessHHBIX o-4acThil B ombiTe Pe3epdopmaa MokHO OBUIO MPOBOIUTH
MO/ Pa3IMYHBIMU YTJIAaMU (@ K MEPBOHAYAIILHOMY HAIMpPAaBJICHHUIO IMydKa. bbu1o 0OHapyXeHO, 4uTo
OOJIBIIMHCTBO 0-YaCTUI[ TPOXOJUT 4Yepe3 TOHKHHA CIIOM MeTaula, MPAaKTHYECKH HE HCIBITHIBAs
oTkJoHeHUs. OjHako HeOoJdbIIAs YacTh YaCTHI[ OTKJIOHSAETCS Ha 3HAYUTEIbHBIE YIJIbI,
npesbimatome 30°. OueHb pelnkue o-4yacTUlbl (MPUONM3UTENBPHO OJHA HA JAECATb ThICAY)
UCTBITHIBAIM OTKJIOHEHHUE Ha YIiibl, Omu3kue K 180°.

OTOT pe3ynbTaT ObUI COBEPILIEHHO HEOXKUIaHHBIM faxke i Pesepdopna. Ero npencraBinenus
HaxoAwibcm B pe3KOM MPOTUBOPEYMH C MOJENIbI0 aTroMa TOMCOHA, COIJIaCHO KOTOPOM
MOJIOKUTEIbHBIA 3apsii pachpeziesieHn o BceMy o0bemy artoMa. Ilpu TakoMm pacnpeneneHuu
MIOJIOKUTEIIBHBIN 3apsA HE MOXKET CO3[aTh CHIIBHOE 3JIEKTPUUYECKOE I0JIe, CIIOCOOHOE OTOPOCHUTD Ol
YacTULIBI HazaJl. ODJIEKTPUYECKOE I0J€ OJHOPOAHOIO 3apsDKEHHOTO IIapa MaKCUMalbHO Ha €ro
MOBEPXHOCTHU U YOBbIBAaeT /10 HYJs O Mepe NpuOmKeHus K HeHTpy mapa. Eciu Ob1 panuyc mapa, B
KOTOPOM COCPEIOTOUYEH BECh MOJIOKUTEIbHBIN 3apsijl aToMa, YMEHBUIWIICS B N pa3, TO MaKCUMaJIbHas
CHJa OTTalKMBaHHA, JEHCTBYIOIIAs HAa 0-4acTHIly, MO3akony Kyrnona Bospocaa 6Bl B N2 pas.
CrnenoBatenbHO, MPU JOCTATOUYHO OOJBIIOM 3HAYEHHUH N 0-4aCTUIIBI MOTJIM Obl UCIBITATh paccesiHue
Ha Oonpinue yribel BIUIOTh 10 180°. OTu coobOpakenus npuBenu Pezepdopaa Kk BBIBOAY, UTO aTOM
MIOYTH MYCTOM, ¥ BECh €r0 MOJIOKUTEIbHBIN 3aps]] COCPEOTOUYEH B MAJIOM 00beMe. JTy 4acTh aToMa
Pesepdopn HazBan amomusim adpom. Tak BO3HUKIIA AdepHas mModens aToMa. Puc. 3 wimrocTpupyer
paccesiHue o-yacTHilbl B aroMe Tomcona u B atome Pesepdopra.
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Pucynok 3.


http://www.physics.ru/courses/op25part2/content/chapter1/section/paragraph2/theory.html

Paccesinue a-yactuisl B atome Tomcona (a) u B arome Pesepdopna (b)

Takum oOpa3zom, onbITel Pe3epdopra u ero coTpyAHUKOB MPUBEIH K BBIBOAY, YTO B LIEHTPE
aToMa HaXxOJUTCS IUIOTHOE MOJIOKUTENBHO 3apsHKEHHOE SIpo, IMaMeTp KOTOPOro He mpesbimaer 10™
1410 M. Dro smpo 3amumaer Tombko 1071% gacTe monmHOro 06BEMa aTOMa, HO COJAEPIKUT Bech
MOJIOKUTEIBHBIN 3apsa U He MeHee 99,95 % ero maccel. BelecTBy, cocTaBisiomieMy sJIpo aToMa,
CIIENIOBANIO MPUITHCATh KOJNOCCATbHYIO IIOTHOCTH Hopsaka p ~ 10'° r/em®. 3apsan sapa nomken ObITh
paBeH CyMMapHOMY 3apsy BCEX DJIEKTPOHOB, BXOISIIMX B COCTaB aroma. BrocneacTBuu ynanoch
YCTaHOBUTH, YTO €CIIU 3apsij 3JEKTPOHA NPUHATH 3a €IUHUILY, TO 3apsj siipa B TOYHOCTU PaBEH
HOMEpY JIaHHOTO 3JIeMEeHTa B Tabnuie Menzeneesa.

PanukanbHbIe BBIBOJIBI O CTPOSCHUH aToMa, ClieI0BaBIlKE U3 onbITOB Pesepdopa, 3acTaBisin
MHOTHX YUYEHBIX COMHEBAaThCi B MX cIipaBeyinBocTH. He Obul mckmouenueM u cam Pesepdopr,
OMyOJIMKOBABIIMKA PE3yJIbTaThl CBOMX HccleqoBaHUN Tonmbko B 1911 T. dyepe3 aBa roma mocie
BBITTOJIHEHUS] TIEPBBIX JKCIEepUMEHTOB. Omupasch Ha KIACCHYECKHE IMPEICTABICHHUS O JBIKCHUH
MuKpouacTtull, Pesepdopn npemioxun naianemapuyro mooens amoma. CoraacHO 3TOH MOJENHU, B
[EHTPE aToMa pacroyaraeTcsi MOJOKHUTEIHHO 3apsKEHHOE SAPO, B KOTOPOM COCPENOTOYEHA MOUYTH
BCcA Macca atoMa. ATOM B LieloM HelTpaieH. Bokpyr siapa, mogoOHO miiaHeTam, MOA JAeHCTBHEM
KYJIOHOBCKHUX CHJI CO CTOPOHBI fpa BpaILIAlOTCs AMEKTpoHb! (puc. 4). Haxonutbcs B COCTOSIHUM
MIOKOSI 3JIEKTPOHBI HE MOTYT, TaK KaK OHU yIaiu Obl Ha SPO.

Pucynok 4.

[InanerapHas MO/JIEITb aToma
Pezepdopna. Ilokasansl KpyroBble OpOUTHI
YeThIpeX HJIEKTPOHOB

HJIaHCTapHaSI MOZCIIb aToOMa, NPCIAJIOKCHHAA PCSCp(I)Op,Z[OM, HCCOMHCHHO ABHJIaCh KPYITHBIM
mrarom BIICPEA B pa3BUTHU 3HAHWUM O CTPOCHHUHU aTOMaA.

Kpumepuu u wikana oyenku 3a ycmuoiit omeem Ha 3aueme

1.. OueHka «3aumeno» CTaBUTCS CTYAEHTY 3a MPAaBUIILHBIN OTBET Ha Bonpoc. OTBET CTyACHTa
Ha BONpPOC JOJDKEH coJepXaThb 4YeTkue (GOPMYyJIUPOBKH BCEX OINpeeseHUul, HEemoCpelICTBEHHO
KacaloIIMXCsl YKa3aHHOTO BOIIPOCa, MOATBEpKIaTbcs (PAaKTHUECKUMHU INpuMmepamu. Takoil oTBer
JOJKEH MPOJEMOHCTPUPOBATh 3HAHHE CTYJIEHTOM MaTrepuaia JeKUud U 0a30BOro ydeOHUKA.
JlonyckaeTcsi HETOIHbIN OTBET IO OTHOMY U3 JOIOJIHUTEIBHBIX BOIIPOCOB.

4.0ueHKa «He3aumeno» CTAaBUTCA CTYIEHTY 3a HENpaBWIbHBIA OTBET Ha BOIMPOC
npernosaBaTens win Owiera aubo ero orcyrcTBue. OTBET CTYACHTAa Ha BOIPOC, B 3TOM CIydae,



COJICP’KUT HeTIpaBMIIbHBIE (POPMYITMPOBKH OCHOBHBIX ONPEICICHHMA, IPSIMO OTHOCSIIUXCS K BOIIPOCY,
WIA CTYIEHT BOOOIIE HE MOXET HX JaTh, KaKk M TMOATBEPAUTh CBOH OTBET (PAKTHUECKUMHU
npuMmepamu. Takodl OTBET JEMOHCTPUPYET HE3HAHME CTYJAEHTOM Marepuana JeKIuil, 0a30BOro
yuyeOHMKA W JIONOJHUTENBHOM nureparypbl. OLIEHKAa «He3aumeHno» CTABUTCSA TAKXKE CTYIEHTY,
CIIMCABIIEMY OTBEThl Ha BOIPOCHl M YUTAIOLIEMY 3TH OTBETHl 3K3aMEHATOPY, HE OTPBIBAsCh OT
TEKCTa, B Cllyyae, €clM OH HE MOXXET OOBSCHUTh WM YTOYHMUTh, IIPOUYMUTAHHBIM TakUM 00pazoMm
MaTepua.

8.3. Kpurepuu onennBanusi ypoBHs1 cOPMHPOBAHHOCTH KOMIIETeHIIHI

OneHka pe3ylnbTaTOB OOydYeHHUS IO JIUCHHUIUIMHE B ¢GopMme YpoBHS C(HOpPMUPOBAHHOCTH
KOMITOHEHTOB 3HATh, YMETh, BIIAJCTh 3asBICHHBIX AUCIHUIUIMHAPHBIX KOMIIETCHIINH MPOBOAUTCS IO
4-x GaITIbHOM IIKaJe OLIEHUBAHUS ITyTEM BBIOOPOYHOTO KOHTPOJIS BO BpEMsI SK3aMEHa.

[Ipn omenke ypoBHS C(HOPMHPOBAHHOCTH JUCHUUILIMHAPHBIX KOMIICTEHIMH B paMKax
BBIOOPOYHOTO KOHTPOJISI TPHU HSK3aMEHE CUUTAETCS, YTO IIOJIyYeHHas OIEHKAa 3a KOMIIOHEHT
npoBepsieMold B OwieTe AMCHMIUIMHAPHOM KOMIICTEHIIMH 0000mIaeTcs Ha COOTBETCTBYIOIIUI
KOMIIOHEHT BCeX AMCUUIUIMHAPHBIX KOMIIETCHIUH, (POPMUPYEMBIX B paMKax JTaHHOHN JTUCIIUILIHHEI.

[IIkxana orleHUBaHUS SK3aMEeHA

Pesynbrar YPpoBEHb OCBOCHUS Kputepuu onenuBanus
KOMIICTCHITIH
«3aYTEHO» MIOPOTOBBIN OtBer 00y4aromierocsi Ha BOIPOC MOXET OBITh HE
YPOBEHb MOJIHBIM, COAEpXaThb HedeTkre (OPMYyITUPOBKU
onpeneneHuii. OH HU B KOEM Ciydae HE JOJIKEH
3a4YUTHIBAThCS JIOCJIOBHO. Taxoi OTBET
JEMOHCTPUPYET 3HAHUE OOYYarOUUMCS TOJBKO
Marepuaia JIEKIIMH. Ornenka «3aumeHo»

BBICTABJISIETCS  TOJIBKO TMpPU TNPABWIBHBIX, HO
HETIOJIHBIX, YaCTUYHBIX OTBETAaXx HAa BCE OCHOBHBIE
BOIpOCKL. JlomyckaeTrcss HenmpaBWJIbHBIA OTBET IO
OZHOMY M3 JONIOJIHUTEIBHBIX BOIIPOCOB.

«HE3aYTEHO» MUHHUMAJIbHBIN OtBer oOyuwaromierocss Ha BOIIPOC COJEPIKUT
YPOBEHB HE HENpaBWIbHbIE Ha3BaHUSA (PU3UUYECKUX BEIUYMH U
JIOCTUTHYT TepMuUHONOrMU. Takoil OTBET JEMOHCTPUPYET
HEe3HaHMe OOydJarollMMcs Marepuana JIeKUIui,
6a30BOTO y4ueOHUKa " JIOTIOJTHUTEITLHOM
JIUTEPATYPHI.
Onenka «He3aumeno» CTaBUTCA TaK¥Ke

o0ydJaronieMycsi, ClIuCaBIIEMy OTBETHI Ha BOIPOCHI
U YWUTAOOIEMY OTH OTBCTHBI JK3aMCHATOPY, HE
OTpBIBAsACh OT TEKCTa, B CIIy4ae €CJIM OH HE MOXKET
OOBSICHUTL HIIHU YTOYHUTD, HpO‘II/ITaHHBII\/'I TaKuUM
00pa3oM mMarepual.

8.4 Meroanueckue Marepuasbl, ONpelesiollde NMPOUeAYPbl OLEHMBAHUS 3HAHWH,
YMEHHi, HABBIKOB H ONbITA JIeATEJbHOCTH, XAPAKTePU3YHUIUX JTanbl (opMupOBaHHA
KOMITeTEeHIUI

OrneHka 3HaHMH, YMEHUH, HAaBBIKOB, XapaKTepU3yIOIIas 3Tanbl (HYOpMUPOBAHUS KOMIIETEHIIUN
0 TUCUUIUIMHE «(pU3UKa» MPOBOIUTCS B popMe TeKyIIeH 1 MPOMEKYTOYHON aTTeCTalllu.

KoHTponb Tekymieil ycreBaeMocTH 0OydYaroUIuXcsi — TEeKyIlas aTTecTalus — MPOBOIUTCS B
XOJIe CEMECTpPa C LIEIbI0 ONPENENICHHs] YPOBHS YCBOECHUS CTYIEHTOB 3HaHMM; (GOpMUPOBaHMS y HUX



YMEHUI M HaBBIKOB; CBOEBPEMEHHOT'O BBISBJICHHS IPEIOAABATEIIEM HEIOCTaTKOB B IMOJTOTOBKE
oOyyaroluxcsi M TMPUHATHS HEOOXOAMMBIX MEp MO €€ KOPPEKTUPOBKE; COBEPIICHCTBOBAHUIO
METOAMKH OOYYEHHs; OpraHn3aluu yueOHOW paboThl M OKa3aHMs OOYUYAIOIIMMCS WHAWBUIYAIbHOM
MTOMOILITH.

K KOHTpOIIO TEKylleHd yCIeBaeMOCTH OTHOCSTCS IPOBEPKAa 3HAHUM, YMEHUN U HAaBBIKOB

oOydJaronuxcs:
e Ha 3aHATHIX (OMpoc, coOeceI0OBaHuE);
® 110 pe3yJbTaTaM MPOBEPKH KaueCcTBa KOHCIIEKTOB JIEKIIUNA U HHBIX MaTEPHAJIOB;
® 110 pe3yjibTaTaM OTYETa CTYACHTOB B X0/€ MHAMBHAYaIbHON KOHCYJIbTAllUU MPENoiaBaTes,

MPOBOAMMOM B 4aChl CAMOIIOJITOTOBKH, IO UMEIOUIUMCS 33/10J5KEHHOCTSIM.

KoHTponb 3a BBIOJHEHHEM CTYJICHTOB KaXAOrO BHIAa PAabOT MOXKET OCYIIECTBISATHCS
MOJTAllHO W CIOYKUT OCHOBAaHMEM /Il TpEABApUTEIbHONW AaTTecTalldd 1O JIUCUUIUIMHE.
[IpomexxyTouHasi arrecTanus MO AMCUUIUIMHE IPOBOAUTCS C LENbIO BBISIBICHUS COOTBETCTBHS
YPOBHSI TEOPETUYECKUX 3HAHUMU, MPAKTUYECKUX YMEHUN M HABBIKOB MO JAMCLMILIMHE TPeOOBaHUIM
®I'OC 1no HampaBIEHUIO MOATOTOBKH B (hopMe dK3aMeHa. 3ayeT MPOBOAUTCS TOCIE 3aBEPIICHHS
U3Y4YECHUS TUCIUIUIMHBI B 0oObeMe paboueil ydyeOHOI mporpammbl. dopma mpoBeneHus 3auera
ompexensercs kadenpod (ycTHeld — 1o Owmieram, OO IyTeM coOeceqoBaHMs IO BOMPOCAM;
MUChbMEeHHasi paboTa, TecTUpoBaHUE U JAp.). OIeHKa MO pe3ylbTaTaM 3adeTa — «3a4TeHO» U «HE
3aYTEHO.

Bce Buabl TeKylIero KOHTPOJIS OCYIIECTBISIOTCS JAOOPATOPHBIX M MPAKTHYECKHUX
3anaTUsAX. Kaxnas ¢popma KOHTpOIIS 1O JUCHUIUIMHE BKJIIOYACT B C€0Sl TEOPETHUECKUE BOIPOCHI,
MO3BOJISIIOIINE OLIEHUTh YPOBEHb OCBOCHHS OOYYaIOIIMMHUCS 3HAHUN U MpPaKTHUUYECKUE 3aJaHUf,
BBISIBISIIONLINE CTENeHb C(HOPMUPOBAHHOCTH YMEHHH U HaBBIKOB. llpomenaypa oleHHBaHUS
KOMITETEHIIHH, 00y4aroInXCcsi OCHOBaHA Ha CIEIYIOIINX CTaHIapTax:

1. IleproaAMYHOCTD MPOBEACHUS OLICHKH (Ha Ka)XXIOM 3aHSTHH).

2.MHOrOCTYNeH4YaToCTh: OlLIeHKa (Kak IpernojaBaTelieM, TaK M OOYYaloIIMMHUCS TPYMIbl) H
caMOOIleHKa oOyuJarolerocsi, OOCYXJEHHE pe3yJbTaTOB M KOMIUIEKCa MeEp [0 YCTPAHEHHUIO
HE/I0CTaTKOB.

3.ENMHCTBO HCHONB3yeMOW TEXHOJOTMH Ui BCEX OOYYAIOIIUXCs, BBHIMOJHEHHE YCIOBHMA
COIIOCTaBUMOCTH PE3YJIbTaTOB OLICHUBAHHUS.

4. CobmrosieHue MOCJIE0BATEILHOCTU MPOBEACHUS OLIEHKH: IMPEIyCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMH HJIeT 1O BO3pAcTaHUIO UX YPOBHEH CII0KHOCTH, a OLIEHOYHBIE CPEJCTBA Ha KaXXJIOM
dTare YYUTHIBAIOT 3TO BO3pACTaHHUE.

Kparkast xapakTepuCTHKa MpOLELYpbl pealu3alii TEKYIIero KOHTPOJIs M MPOMEXYTOUHOM
aTTECTAIMU N0 AUCIUTUINHE JUIS OIIEHKH KOMITETeHIIMH 00yJaroIuXcs NpeACTaBIeHa B Ta0JIHUIIE:

Ne HaunmenoBanue IIpeacrasienne
Kparkas xapakTepucTiuka npoueaypsl

n/n OLICHOYHOI' 0 N OLICHOYHOI' 0
OLICHUBAHUSA KOMIIETECHIHI
cpeacTBa cpeacrsa B poHae
1 VYerHbIH onpoc, YCeTHBI Oompoc IO OCHOBHBIM TepMHHaM | Bompockl nmo
cobecej0BaHUE MOXET  TPOBOAMUTHCA B  Hadyajie/KOHIE | TeMam/pasjenam

JIEKIIMOHHOTO WJIM JIaOOpaTOPHOTO 3aHATHS B | AUCLUILIMHBI
tedueHue 15-20 mMuH. VYCTHBIA ompoc U
cobeceloBaHUE MTPOBOJUTCS B TEUEHHE BCETO
71a00paTOPHOTO 3aHATHS IO TEME PAOOTHI.

2 3auer [IpoBomuTcst B 3amaHHBIN CpOK, corjacHo | [Ipumep Ounera
rpagpuky  yueOHoro  mpomecca.  llpu
BBICTABJICHUU OLCHOK YYHUTBIBACTCA YPOBCHD
IPUOOPETEHHBIX KOMIIETEHIIN
o0ydJarorierocs.




PaGouas nporpamma cocrasiena na OCHOBaHUH (e/lepaIbHOro roCy1apeTBeHHOTO
obpa3oBarensHOro CTaHaapTa BeIcuIero odpasosanus (PI'OC BO).

PaGouyio nporpammy paspaboran:

Houent xadenpsr «Pusnka, marematika u HH(OPMALHOHHBIE TEXHOIOrHIL
kaHJ1. 6. Hayk, nouent, T. C. Huxapajze \ ﬁ'?
G

" noonucd”
Paccmotpena 1 onobpena ma sacenamum Kadenper «®Dusmka, MaTemaTHKa u

HH(OPMAIIHOHHBIE TEXHOTO MM «Hx» _0Y 2022 r., npotokon Nog .

3asenytommii kaenpoit
KaHn. pu3.-Mat. Hayk, nouent JI. B. Muponos

,~ Moonuce

COI''TACOBAHO:

Ipencenarens meTommueckoir komucenu arpOHOMHYECKOTO (aKysbTeTa

KaHz. 6uos. Hayk, nouent JI. H. XKuukuua /z )

noonucey

Pykosoaurens OITOIT BO 8

KaHI. ¢.-X. HayK, aouenTt E. X. Heyaega /% ~
" noonuce

Haganeauk YMY

KaHZ. TexH. HayK, fouent C. B. Kpacnos %/ ’
4

7/
Hnoonuce
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