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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopmmnpoBaTe KOMMETEHUMM obyuvaroulerocsd B 06nacTv MCMNONb30BaHWS 3aKOHOB
Pu13MKN B NPOECCUOHANBHON AeATENBHOCTH.

1.2 3apgaum gUCLUMUNIIUHBI:

1) MI3yunTb OCHOBHbIE (PM3NYECKME SIBMEHUS, OCHOBHbIE MOHATUS U 3aKOHbI (DU3MKN.

2) MNoHnmaTb porb PrU3NYECKMX NPOLIECCOB M 3aKOHOB B SIBIEHMAX NPUPOAbI.

3) OBnageTb MeTo4aMM PELLEHUSA KOHKPETHBIX hn3nYecKnx 3agau.

4) HayumTbCa NpUMEHSATb MeToAbl MaTeMaTU4YecKoro aHanu3a M MOLENUPOBaHUS Mpu pelleHun uanyeckux
3agau.

5) OBnageTb MeTogamm pU3MHECKNX U3MEPEHUN 1 0B6paboTKN UX pe3ynbTaTos.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

MpepBapuTenbHas NOAroTOBKa MpeanornaraeT co3faHne OCHOBbLI AN (DOPMUPOBAHUSA KOMMETEHUMN, YKa3aHHbIX
B M. 2, NPU U3y4YEeHUN OUCLUNINH:

2 KOMNETEHUWN OBYYAIOWEIroCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

OlK-2: CnocobeH ncnonb3oBaTb MaTtemaTuyeckue, husmuyeckume, GPU3NKO-XMMMUYECKME, XUMUYECKUEe MeToabI
AnsA pelleHUA 3aaay npodeccuoHanbHON AeATENbLHOCTU

3HaTb: PU3MYECKME OCHOBbI MeXaHWKW, U3nKN KornebaHui 1 BOSH, SreKTpuYecTBa U MarHeTuama, 3neKTpoanHaMUKK,
CTaTUCTUYECKON PU3MKN U TEPMOANHAMUKN, KBAHTOBOW (DU3NKMK.

YMeTb: pellaTb TUNOBbIE 3a4ayn, CBSI3aHHbIE, CBA3aHHbIE C OCHOBHbLIMW pasfenamu hUsuKK1, UCNonb3oBaThk duandeckne
3aKOHbI MpY aHanuse 1 peweHun npobrem npodeccmoHanbHON AesATeNbHOCTY.

Bnapetb: MeTogamu npoBefeHusi U3MYECKUX W3MEpPeHUn, MeTOAaMW KOPPEKTHOM OLEHKM MNOrpeLlHoCcTen npu
npoBeAeHnn U3N4ecKoro aKCneprmMeHTa.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

% E ®opma
HanmeHoBaHuWe 1 cogepxaHue pasaenos, TeM U ' ae) CP
y4ebHbIX 3aHATUN 2 3% Tex. Mp. 11a6. (4achbt) TeKyLuero
O g (vacwl) | (vackl) | (wackr) KOHTpOIiA
Pasgen 1. OcHOBHbIe 3aKOHblI MEXaHWUKW.
Tema 1. KnuHemartuka.
OTHOCUTENBHOCTE  OBWXKEHMS. Cuctema  oTcueTa.
KuHemaTnka  maTepuanbHOn  Toudku. [lepemelueHue,
CKOpOCTb W  yckopeHue. BpawartensHoe aBuXeHue
TBEPOOro Tena. YrnoBble BENTUYMHBI.
4 2 4 6
NabopatopHasi paBota Ne 1-11  "Onpegenexve
koadppumumeHTa Ba3koct no metogy CTokca".
Tema 2. [InHamuka matepuanbHOM TOUKMN.
3akoHbl HbloToHa. 3akoH coxpaHeHus umnyrnbca. PaboTa
U MoOLHOCTb. PaboTta ynpyron cunbl. KuHeTudeckasd u
noteHumanbHas aHeprus. [lonHas 3Heprns.  3akoH nPre
coxpaHeHus 3Hepruu. Yaap Ten. 3akoH BcemupHoro 4 2 6 ’
TaroteHms. Kocmmnyeckne ckopocTtu.
Tema 3. [QuHamuka BpallaTeNbHOro ABWXEHUS TBEPOOro
Tena.
MomeHT cunbl MU MOMEHT wuHepuun. OCHOBHOW 3aKOH
OVNHaMUKM  BpawartenbHoro  ApwxeHust.  KuHeTudeckas
3Heprva  Bpawatwoweroca Tena. MomeHT wumnynbca. 2
3aKkoH coxpaHeHus MOMeHTa uMnyrbca. 4 2 8 6
JlabopaTtopHaa pabota Ne 1-22 "M3yyeHne OCHOBHOro
3aKOHa AMHaMMKWN BpallaTenbHOro ABMKEHUN".
Paspen 2. KonebaHus 1 BornHbl.
Tema 4. apMoHUu4eckme konebaHums.
KuHemaTuka rapmMoHudeckux konebaHun. CrioxeHue
OAMHAaKOBO HanpaBneHHbIX " B3aUMHO
nepneHavKynspHbIx KonebaHwi. [peBpalleHne 3IHeprnn
npuv konedanusix. MasiTHUKuN.
4 2 4 6
JlabopaTtopHasa  pabotra Ne 1-31  "WccnepoBaHue
konebaHui NPYXMHHOTO MasATHUKA". N.PrP
Tema 5. 3atyxatowime u BbIHYyXOeHHble KonebaHus.
OundpepeHymnansHoe ypaBHeHue 3aTyxaroLmx
konebaHni. O6WMN BuA  3aTyxawowmx  KonebaHwuw. A ) 6

BbIHy)K,D,eHHbIe konebaHusi. Pe3oHaHc.




Tema 6. BonHbl.
YpaBHeHMe BOMHbl. [OnuHa BOMHbBI W CKOPOCTb
pacnpocTpaHeHus. lNoHaTue 06 nHTepdepeHUnn BOMH.

JlTabopaTopHaa pabota Ne 1-42 "OnpepeneHue CKOpPOCTU
3ByKa Mpu NOMOLLM CTOSYUX BOMH".

Pazgen 3. MonekynsipHas douauka n TepMmognHammka.

6,25

Tema 7. MonekynsipHasa cou3uka.

YpaBHeHME COCTOSIHMS uaeanbHoro rasa. AOconoTHas
TemnepaTypa. OcHoBHoe ypaBHeHune MKT.
CraTtnctnyeckune pacnpegeneHuns BonbumaHa "
Makcsenna. YpasHeHne BaH-gep-Baanbca. W3otepmebl
peanbHbIX rasoB. KpuTuyeckoe COCTOSIHME, KpuTUyeckast
TemnepaTypa, CXWKeHue ra3oB. fBNeHus nepeHoca:
TennonpoBOAHOCTb, AN Y31, BA3KOCTb.

JlabopaTtopHass  pabota Ne 1-61  "Onpegenenue
OTHOLUEHMST TENMOEeMKOCTE BO3gyxa Npu MOCTOSIHHOM
obbeme".

Tema 8. TepmoanHamuka.

lNepBoe Hayana TepmoaMHaMUKW. TennoemMKoCTU rasoB.
Linknnyeckune npoueccsl. Tennosas MaLlunHa,
KoacpumumeHT nonesHoro gencteus.  Lukn  KapHo.
BTopoe Havano TepmoauvHamukn, —obpaTumble U
HeoBpaTuMble MPoUECChl. QHTPOMUS, ee CTaTUCTUYECKUIA
cMbicr. PaszoBble nepexoabl.

10

11

Utoro B cemecTpe (Ha kypce ans 3A0)

11,75

n,PrP

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

34

17

34

59

2,5

33,5

Pasgen 4. OnekTpnyecTso.

Tema 9. OnekTpryeckoe none.

HanpsbkeHHOCTb M MNOoTeHUMan 3neKkTpuyeckoro nons,
CBSI3b Mexay HUAMU. Teopema laycca  ans
3MNeKTPOCTaTUYECKOro nonsi. MpoBogHUKM B
3MNeKTPUYECKOM none. EmkocTb. OHeprus
3MNeKTPUYECKOro nonsd. JuanekTpuku.

NabopaTtopHass pabBota Ne 2-11  "MccneposaHue
anekTpuyeckoro nons".

JlabopaTtopHaa pabota Ne 2-21 "WamepeHue emMmKOCTM
KoHOeHcaTopa 6annmcTnyecknm ranbBaHoMeTpom".

Tema 10. JnekTpnyeckum TOK. 3akoHbl MOCTOSIHHOIO
Toka. OOC. [lMomnHasa anekTpudeckass LuUenb. MoLHOCTb
Toka. 3akoH [xoynsa-fleHua. MNMpasuna Knpxroda.

NabopaTtopHasi pa6ota Ne 2-01 "M3yyeHue 3akOHOB
NMOCTOSIHHOIO ToKa".

Pasnen 5. MarHeTuam.

n,Pre

n,pPre




Tema 11. MartutHOE norne.

CunoBoe pgencTtBuMe  MarHUTHOro  nons.  [BwxkeHue
3apsHKEHHbIX YacTuy, B MarHUMTHOM none. 3akoH bwuo-
Casapa-Jlannaca. Teopema o uupkynsuun. [lone
coneHovaa. fBneHMEe  AnEeKTPOMarHUTHOW  UHAOYKUUW.
eHepaTopbl 3NEKTPUYECKOro ToKa. JHEeprusi MarHUTHOro
nong. MarHeTuku. ®eppomarHeTnsm.

Tema 12. OnekTpoMarHuTHble konebaHust u BOSHbI.
KonebaTtenbHein  KoHTYp. [lpeBpaiwieHne sHeprn B
KOHType. YpaBHeHus MakcBenna. OnekTpoMarHuTHoe
none. ANekTpomarHMTHbIe BOSHbI. Pagmoceask.

JlabopatopHasi padota Ne 2-51 "WccnepoBaHue siBneHusi
ANEKTPOMarHUTHON UHOYKLUMKN".

JlabopatopHast pabota Ne 2-52 "N3mepeHue MarHUTHOro
nonsa 3emnun".

10

Utoro B cemecTpe (Ha kypce ans 3A0)

18

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

34

17

34

23

2,5

33,5

Pasgen 6. [eomeTpuyeckasa n BonHoBasi onTtuka.

Tema 13. "eomeTpuryeckas orTuka. 3aKoHbI
reoMeTpuyeckon onTukM. JInHasbl. OnTnyeckme Npmuodopsl.

Tema 14. BonHoBas onTtuka. fABneHve WHTEpdepeHunn.
Oundppakuus cBeTa. MprHLMN lMorireHca-®OpeHens.
Monsapusauusa ceeta.

NlabopatopHass pabota Ne 3-41  "Onpeaenexue
yOenbHOro BpalleHnsl pactBopa caxapa".

JlabopatopHasi pabota Ne 3-21 "OnpegeneHue ANUHbI
CBETOBOW BOJHbI C MOMOLLbIO KoneL, HbtoToHa".
JlabopaTopHaa pabota Ne 3-31 "OnpegeneHue ANUHbI
CBETOBOW BOJSIHbI C MOMOLLbIO ANPAKLMOHHON peLueTkn".
NabopatopHass pabBota Ne 3-12  "OnpepgeneHue
KOHLUEHTpauunm  BOAHbLIX  PacTBOPOB, C  MOMOLLbIO
N3MepEeHNst X nokasaTens npenomnenns”.

Pasgen 7. KBaHToBasa ontuka. ®u3mka atoma M aTtoOMHOIO
aapa.

22

PP,

Tema 15. Tennosoe usnyyeHvne. dotoadpdekt. dasneHve
ceeTa. Oddekt KomnTtoHa.

JlabopatopHass pabota Ne 3-51 "WMccnepoaHue
TENnsoBOro U3ny4YeHns ceporo tena".

Tema 16. CTpoeHne atoma.
Onbitbl  Pesepdopga. lMoctymatel  bopa.  Cnektp
BOAOpOAa.

CocraB agpa.
ApepHble  cunbl, SHeprMs  CBA3M  sAApa.  SAgepHble
peakuuu.

12

n,pPre




UToro B cemecTpe (Ha kypce ans 3A0) 17 17 34 4
KoHcynbTauumn n npoMexyToyHasa atrectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa paborta u CP no gucuunnuHe 2455 186,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTPeHo

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMTMCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUICTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTtenun oueHUBaHUA

OBYYEHUA

Ko komneTeHummn

MokasaTtenu oLeHWBaHUS pe3ynbTaToB 0byYeHus

OrllK-2

1. Wanaraet

3agay

6asoBble U3NYECKME 3aKOHbI,
BENMUYMHbI, METOAbI TEOPETUYECKUX U IKCMEPUMEHTANbHbIX UCCNEeAOBaHUn B uUsmke
N umeeT npeacrasneHne o hUanYeCcKNX ABMEHNAX

2. leMOHCTpUpyeT NnpMMeHeHre 6a30BbIX (PMU3NYECKMX 3aKOHOB K pELLEHMIO 3aaau

3. Wcnonb3yeT TeopeTMyeckme 3HaHus no uanke aOns peweHnsa npakTU4ecKnx

3HaeT OCHOBHble pusmdeckme

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnunyHO)

ObyuvatoLmiics nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX PU3NYECKNX 3aKOHOB,
cBoOOAHO

OPUEHTUPYETCA B OCHOBHbIX MOHATUSX,
TEPMMHAX W OMNpedeneHusax npu OTBeTe;
ycBown OCHOBHYO U 3HaKoM c
OOMOMHUTENBHOW  NUTepaTypon;  MOXeT
06BACHUTL B3aNMOCBSI3b OCHOBHBIX
PU3MYECKNUX 3aKOHOB M UX 3HauyeHve And
nocnegytoLlemn npoceccnoHanbHom
OesTenbHOCTM;  MpOSBNSET  TBOpYECKue
CMOCOBGHOCTM M LUMPOKYK 3pyauunio B
ncnonb3oBaHuM yyebHoro matepuana.

OOyuvatowmincs gemMoHcTpupyeT
nMoHMMaHWe  YycnoBus  3ajayv,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMis €€ pelUueHusi, 3HaHue
pasmepHocTen OU3MYECKUX BeNUYMH. YmeeT
NPUMEHsATb  MaTemMaTMdeckuin annapaTt Ans
peanu3auuMu nnaHa pelleHus 3ajadv U, ecrniu
3TO HeobxoaMMO, MOXeT MpeacTaBuTb ero
rpacoudeckn. [Monyumn npaBwsbHbIA OTBET WU
MOXET ero MHTepnpeTUpoBaTh.

npaeunbHoe

4 (xopoLuo)

OOyuvaroLwmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHBLIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHBIX
MOHATMSIX M ONPEeAEeneHusix;  YCBOMN
OCHOBHYHO nuTepartypy; aonyckaet
He3HayuTenbHbIe NnorpeLIHoCcT npu
oTBE€Tax Ha BOMNPOCbI 3K3aMeHaLWOHHOro
6uneta W  OOMONMHUTENbHbIE  BOMPOCHI
npenogaearens.

O6yuvatolminics  OEMOHCTpUpPYeT [[ocTaTovyHoe
MoHMMaHWe  yCrnoBust  3afjauyu,  BrajeHue
HaBblkaMW ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U poOpMyn ONs ee pelueHusl, 3HaHue
pasmepHocTei mamnyeckux BEINYMH.
[lonyckaeT He3HauMTenbHble MOrpeLHOCTU Mpwu
NpUMEHeHMN MaTemaTUyeckoro annaparta Aass
peanusaumu nnaxa pelleHns  3agayu.
Monyynn npaBubHbLIA OTBET, HO WUCMbITbIBAET
3aTpyaHeHWsl C ero uHTepnpeTaumeil.

3 (yBoBneTBOPUTENBLHO)

Ob6yuyatoLymincs nokasbiBaeT 3HaHWS
y4yebHOro matepuana B MWHWMalbHOM
obbewme; MoXeT cdhopmMmynunpoBaTb
dumanyeckue 3aKOHb, NMOHATUSA "
onpefdeneHvs, HO MpW 3TOM, JOnNyckas
6onbLioe KONMM4ecTBO
HenpuHUMNuanbHbIX OLWKWBOK;, 3HakoM C
OCHOBHOW nnTeparypom; gonyckaet
CyLleCTBEHHble OWMWOKM B OTBETE Ha
3K3aMeHe, HO MOXeT YCTPaHUTb MX MNojA
PYKOBOACTBOM MpenogaBaTernsi.

OOyuvamwmincs BHUKAET B CMbICIT  YCIOBMS
3a4aun, NOHMMAaET MfaH ee peLueHusi, 0aHaKko,
HEe MOXET B T[MONHOW Mepe C MOMOLBK
MaTemMaTU4eckoro anmnaparta peanv3oBaTb ee
pelweHne. 3HaeT pa3MepHOCTN PU3NYECKNX
BEMWYMH, MOXET CAenaTb PUCYHOK UINN CXeMmy,
MOSICHSAIOLLYIO peLLeHne 3adaun.

2
(HeyOoBNeTBOPUTENBHO)

OOyuvalowmincs He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHWSI AWUCLUMMIINHBI, HE MOXEeT
cchopmynupoBaTb OCHOBHblE hU3M4eckue

OOyuvarowmincs He MOXeT npoaHanM3npoBaTb
ycnosue 3agadv, HaMeTUTb MMaH ee peLueHus,
BblbpaTb  u3nyeckne 3akoHbl U MFOXO




3aKOHb; nnoxo OpueHTUpyeTCs B
OCHOBHbIX MOHATMSIX W  onpegeneHusx;
MOX0 3HAKOM C OCHOBHOW nMTepaTypow;
JOMNycKaeT Mpu OTBETe Ha 9K3aMeHe
CYLLECTBEHHbIE OWNOKM W He MOXeT
YCTpaHUTb WX [axe MNoA4 pPYKOBOLACTBOM
npenoaasaTens.

MonbiTka cNUCbIBaHWS,  WUCMOSb30BaHMS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU nonb30BaHWEe MOACKA3KoW Apyroro
YyernoBeka.

OPUEHTUPYETCA B (PU3MYECKUX BEnUYMHax, He
Bnageet maTemMaTnyeckum annaparom.
MpeacTtaBneHve 4yxol paboTbl, OTkas oT
BbINOMHEHUA 3a0aHNS

6.3 TunoBble KOHTPONbHbIE 3a4aHus /UMK UHbIe MaTepuanbl, UCNONb3yeMble ANSl OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

dopmynmMpoBKM BONPOCOB

Cemectp 2

—_

Mpeamet MmexaHukn. MexaHndeckoe asmxkeHune. Cucrema otcyeta. MaTtepuanbHas Touka. Tpaektopust, nyTh,
nepemetleHue.

CkopocTb, yckopeHue. MNyTb Kak UHTerpan ABvKeHUs.

[B/KeHe MaTepuanbHOM TOYKM MO OKPYXKHOCTU. YTTIOBbIE U JIMHENHbIE XapaKTEPUCTUKU, CBSA3b MEXOY HUMM.

MepBbii 3akOH HbloToHa. MIHepumanbHble cuctembl oTcdeTa. Cuna, macca.

BTopoit 3akoH HeloToHa. Mnynbe cunel. Umnynbce Tena.

TpeTvu7| 3akoH HbtoToHa. MSOHMpOBaHHaﬂ cuctemMa martepuarnbHbIX TOYEK. 3aKkoH COXpaHeHuna nMmnyrnbca.

PeaktneHoe aBmxeHue. dopmyna Linonkosckoro.

Pa6oTta n moLHoCTb

PaboTa nepemeHHon cunbl. PaboTta ynpyron curbl.

SHepFWil KMHeTu4eckasi n noteHumanoHas. 3akoH COXpaHeHnda aHeprun.

Cunebl TaroteHus. MNMone cun. 3akoH BceMrpHoro TaroteHus. QHeprmsa Tena B none Tskectn 3eMnu.

KOHCGpBaTVI BHbl€ CUNbI.

MoHaTne abcontoTHO TBEpPAOro Tena. nOCTyﬂaTeJ'IbHOG 1 BpaljatenbHOoe ABUWXEHUE. LleHTp Macc.

MomeHT cunbl. MomMeHT nHepuunn. OcHoBHoe ypaBHeHNEe JUHaMWUKN BpallaTesibHOro ABMxeHuna.

MomeHT MHEPLMN TOHKOIo U TOJICTOro KosbLa (BbIBOﬂ,).

MoMeHT nHepuumn gucka (BbiBoA).

MoMeHT nHepumn TOHKOro ctepXHs. Teopema LLTenHepa.

MoMEeHT MMMyrnbca 1 3aKOH Ero COXpaHeHusl.

3|a(3|3|a|2|3[n]2|3]0||~ || o] |w|n

KnHeTtunyeckas 3Heprna BpalleHna n KavyeHus.

CBoboaHble HesaTyxatolwme konebaHus. OudpdepeHumansHoe ypaBHeHMe konebaHui. MapmMoHmnyecknin

20
ocumMnnaATop.

21 CKopoCTb, yCKOpeHWe, SHeprusi rapMoHUYECKOro KornebaTenbHOro ABMXKeHUS.

22 MaTemaTtuyecknii MassTHUK Kak rapMOHUYECKUI OCLMMNATOP.

23 Dur3nYecKkMin MasTHUK Kak rapMoHMYecknii ocumnnatop. NpueegeHHas anvHa.

24 CBoboaHble 3aTyxatowme konebanus, andgepeHumnansHoOe ypaBHEHNE U €0 peLLEHNE.

25 Amnnutyga 3aTtyxarowmx konedaHun. KosddpunumeHT 3atyxaHums.

26 YrnoBas 4actoTa 3aTyxaroLmx konebaHmm kak dyHKUMs KoadpdpmumeHTa 3aTyxaHus. Jlorapudmmyecknin
OeKpeMeHT 3aTyxaHus, BpeMsi penakcauum.

27 BbIHyXaeHHble konebaHus, auddepeHunansHoe ypaBHEHUE U ero pelueHune. PesoHaHc.

28 BonHoBble npouecchl B ynpyron cpeae. MNpoaonbHblie 1 nonepeyHbie BOMHbI.

29 YpaBHeHMe NNOCcKow BoMHbl. CToA4YMe BOMHbI

30 Tennosoe asmxeHne monekyn. lNapaMmeTpbl COCTOSAHWUS CUCTEMbI. YpaBHEHME COCTOSIHUS naeanbHOro rasa.

31 OCHOBHOE ypaBHEHME MOJSIEKYNSPHO-KMHETUYECKON TEOPUN naeanbHoro rasa. NoctoaHHas bonbumaHa.

32 BHyTpeHHss aHeprusa ngeansHoro rasa. CteneHu cBob6oabl MONEKynbl.

33 OnbiT LWTepHa. PacnpegeneHne Monekyn rasa no ckopoctsaM. PyHkumsa pacnpeaeneHms Makceenna.

34 MpeanbHbili ra3 B none tsbkectn 3emnn. bapomeTtpuueckas oopmyna. VgeanbHbili ra3 B CUITIOBOM MOJE.
Pacnpegenenue bonbumaHa.

35 MepBoe Havano TepmogmHamukn. PaboTa rasa.

36 lMpumeHeHne nepBoro Hayana K U3oxopuyeckomy u nsobapuyeckomy npoueccam. Pabota rasa B aTux

npoueccax.




37 YaenbHble 1 MOMNSPHbIE TEMMOEMKOCTU MPU MOCTOSHHOM OObEME M NPY NOCTOSHHOM JaBIEHUM.

38 lMpumeHeHWe nepBoOro Hayana K U3oTepmMuveckomy npoueccy. Pabota rasa npu M3otepmmyeckom npotiecce.

39 MpumeHeHWe nepBoro Hayana Kk aguabaTtnyeckomMy npoueccy. YpasHeHue lNyaccoHa.

40 PaBHoBecHoe cocTosiHue cuctembl. Kpyrosow npouecc. TennoBas mawmHa v eé KrN. BeuHbin agsuratens
nepsoro poga. ObpaTnmble 1 HeobpaTUMble NPOLIECCHI.

41 Linkn KapHo u ero KA.

42 BeuHbIl gBuratens BTOporo poga. Btopoe Havano TepmogvHaMmnku.

43 TepmoanHammyeckoe NoHATME SHTponuu. HepaseHcTBO Knaysuyca. TpeTbe Havano TepMoanHaMUKN.

44 PeanbHble rasbl. YpaBHeHue BaH-aep-Baanbca. M3oTepMbl peanbHbix ra3oB. Kputndeckasa temnepartypa.

45 BHyTpeHHsAs aHeprusa peanbHoro rasa. Addekt [xoyna-ToMcoHa.

46 CpepHss gnvHa ceoboaHoro npobera Monekyn. ABneHnst nepeHoca.
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47 3AnekTpuyeckuii 3apaa v ero ceomcTea. 3akoH KynoHa.

48 OnekTpuyeckoe none. Hanpsi»keHHOCTb 3NEeKTPUYECKOro Noss, Nosst TOY4eYHOro 3apsaa, NPUHLMN
cynepnosunumm nonen.

49 AnekTpuyecknii annonb. PacyeT HanpsiKeHHOCTU Nons AUMons.

50 CwvnoBble NUHWK 3neKTpuyeckoro nons. MNoTok BEKTopa Hanps>KeHHOCTUN Yepe3 NMOBEPXHOCTb.

51 Teopema qucca ONS anekTpu4eckoro nons. PacyeT HanpspkeHHOCTU 3NeKTPUYECKOro Nonsi paBHOMEPHO
3apshkeHHOW cgpepsl, Wapa.

52 PacuyeT HanpspkeHHOCTU 3NEKTPUHECKOro nons 6eCcKOHeYHOW paBHOMEPHO 3apAXXEHHOW NNOCKOCTH; ABYX
napannenbHbIX NAIOCKOCTEN.

53 PacueT HanpspkeHHOCTU 3NEKTPUYECKOTO NOSIsi PABHOMEPHO 3apSPKEHHON HUTH.

54 PaboTa cun anektpuyeckoro nons. MoteHuman. AkBUNOTEHUMANbHbIE NOBEPXHOCTU. CBSA3b Mexay
HaMpPs>XeHHOCTbIO U MOTEHLMANOM 3M1IEKTPUYECKOro NOors.

55 Teopema 0 UMPKYNALMKN BEKTOPA HaNpPsXKEHHOCTU 3MNEeKTPUYEeCKoro nons.

56 IMpoBOAHMKM B 3NEKTPUYECKOM More.

57 OneKkTpoeMKoCTb NPOBOAHMKOB.

58 KoHaeHcaTopbl. EMKOCTb MOCKOro koHAeHcaTopa.

59 MpuMeHeHNe KOHAEHCATOPOB 4118 3MepeHus Manbix 3apsaoB. OnbIT MunnukeHa.

60 ONEeKTPUYECKMIN AUMNONb BO BHELUHEM 3IEKTPUYECKOM MoSe.

61 MonsipHoe npeacTaBneHne 06 atomax U Monekynax BellecTsa. Bektop nonspusaumm.

62 [MoBepXHOCTHasA NIOTHOCTL CBSA3aHHbIX 3apsiAoB. BekTop anekTpuyeckon MHOYKUMK.

63 OHeprvsa 3apsXKeHHOro NPoBOAHMKA. QHEPrus aneKkTpnyeckoro nons. MNnoTHOCTbL SHepruw.

64 Cwuna n nnoTHoCTb Toka. HanpsbkeHune, conpotusnexve n 9C.

65 3akoHbl anekTpuyeckon uenu. 3akoH Oma B anddepeHumansHomn dopme.

66 3akoH xoyna-JleHua.

67 MpaBuna Knpxroda.

68 MarHuTHOe none — none ABWXKYLLUXCS 3apsiaoB. XapakTepucTuku nonsd. 3akoH bruo-Casapa-Jlannaca.

69 PacueT HanpsXeHHOCTM MarHUTHOrO MOJISt KPYrOBOrO TOKa Ha ero ocu.

70 PacueT HanpsXXeHHOCTM MarHMTHOrO MOMs NPSMOro TOKa.

71 Teopema 0 UMPKynsALUM BEKTOPA HANPSXKEHHOCTU MarHUTHOIO MOnS.

72 PacuyeT HanpspkeHHOCTU MarHUTHOIO MO conleHouaa U Topouaa.

73 [encTtBme MarHUTHOroO Nons Ha NPoOBOAHKK ¢ TokoM. Cuna Amnepa.

74 KOHTYyp C TOKOM B MarHUTHOM nore.

75 MarHuTHbIN noTok. PaboTa no nepemeLLeHnto NPOBOAHMKA C TOKOM B MarHUTHOM More.

76 [encTtBme MarHUTHOroO Nons Ha 3apshkeHHble Yactuubl. Cruna JlopeHua.

77 [BwxKeHne 3apsKeHHbIX YacTul, B nonepeyHoM MarHUTHOM rorne.

78 [BuxKeHne 3apsKeHHbIX YacTuL, B NpogoNIbHOM MarHUTHOM fore.

79 MprHUMN encTBUS LMKNOTPOHA.

80 ABneHne anekTpomarHuTHOM nHaykumm (AMW). Onbitel Papages. MNpasuno JleHua. 3akoH M.

81 AsneHne camonHaykumn. MHOYKTMBHOCTL. IHOYKTUBHOCTE ConeHounga.

82 MarHUTHbBIN U MEXaHUYECKMI MOMEHTbI 3N1EKTPOHA Ha opbute. MNMpomarHMTHoe oTHowweHne. MOMEHTHI
aTOMOB.

83 Buabl MarHeTMKOB: AnaMarHeTuku, napaMmarHeTuKu.

84 deppomarHeTuku. N'Mctepesnc.

85 OHeprma MarHUTHOro nonsi.

86 Tok cmeLeHus. MNMonHbin ToK. YpaBHeHne Makceenna.




87 AnekTpoMarHuTHoe none.

88 OnekTpomarHuTHele konebaHns. KonebatenbHbIn KOHTYP.

89 OTKpbITbIV KonebaTtenbHbIi KOHTYp. OBpasoBaHUe 3neKTPOMarHUTHON BosHbI. CBOMCTBA 3MEeKTPOMarHUTHOM
BOJIHb.
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90 3aKoHbl reOMEeTPUYECKON OMTUKN

91 JlInHza. OnTrnyeckne npubdopsl.

92 MokasaTenb npenomMnenus BewecTaa. [ucnepcusi.

93 MpoxoxaeHue ceeTa Yepes BeLLecTBOo. 3akoHbl byrepa n Panes.

94 UHTepdepeHums ceeTa. HTepdepeHLMOHHas KapTuHa.

Ycnosus MakCcnmmymMma n MMHUMyMa VIHTepd.)epeHLLI/IOHHOVI KapTUHbI. KOFepeHTHbIe BOsHbI. OnTnyeckas

95
pasHoCTb Xoja.

96 Cnocobbl Nony4YeHnss KOrepeHTHbIX BOSH B onTuke. OnbIT KOHra.

97 UHTepdepeHuna B TOHKUX nneHkax. Konbua HetoToHa.

98 MpumeHeHne nHtepdepeHumn. HtepdepomeTpobl.

99 Ondppakunsa ceeta. MpuHuun MNonreHca-dpeHens.

100 | 3oHbl PpeHerns, 0OBACHEHNE HA UX OCHOBE ABMNEHUS Andpakuun. 30HHbIE NNACTUHKK.

101 OndpakunoHHas pelueTka: yCTPOMCTBO M NPUHLMM AEACTBUSA.

102 OndpakumnoHHas pelueTka kak cnekTpanbHbIi npubop. ucnepcus 1 paspeLuatoLlasi cnocobHoOCTb
ONdPaKkLUNOHHON peLleTKu.

103 | EcTtecTtBeHHbIN 1 nonsapuaoBaHHbLIN cBeT. Buabl nonspusauun. MNMonspusartop n aHanusatop. 3akoH Mantoca.

104 | CnocoObl nonyyeHnst NONspM3oBaHHOro ceeTa. 3akoH bptocTepa. [JBoHOE ny4YenpenomneHune.

105 | BkcnepuMeHTanbHble OCHOBbI TEOpMM CTpoeHust atoMa. Mogens atoma no Pesepdopay.

106 |OnbiT ®paHka n Nepua.

107 |lMonHasa cuctemMa KBaHTOBbLIX YMcen anekTpoHa B atome. MNpuHuun MNaynu.

108 |Moctynatbl Bopa. CepuansHasa bopMyna ang atoma BOAOPOAA.

109 | ATOMHOE 98P0 U ero xapakTepuctuku. N3otonsl.

110 | OedbekT Macchbl U aHeprusa CBA3M aTOMHOro sgpa.

111 EctecTBeHHasn pagmMoakTUBHOCTb. 3aKOH pagnoakTMBHOIO pacnaja.

112 | ApepHble peakunu.

113 | PeHTreHoBckue nyun. 3akoH Moanu.

114 | Oudpakumnsa peHTreHOBCKNX Nyden. PEHTreHOCTPYKTYPHbIN aHanm3

115 | TennoBoe uany4eHne. 3akoHbl N3NyyYeHnss abCOMOTHO YepHOro Tena.

116 | PoToacbdekT.

117 | [daeneHue ceeTa.

118 | 3dbdekT KomnToHa.

6.3.2 TunoBble TeCcTOBbIe 3a4aHUA
TunoBble TecToBble 3agaHnsa HaxoasaTcs B [NMpunoxeHun K gaHHow Prif

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLIE 3afaHunA (3af4ayu, Kenchbl)
[NpakTnko-opneHTMpoBaHHbIE 3agaHus Haxoaatcsa B [NpunoxeHnn k gaHHon P

6.4 MeToanyeckue maTepuansbl, onpepensiowme npoweaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBusa gonycka o6y4arollerocsi K NpoMeXxyToyHoM aTTecTauum U nopsaoK NMKBU4auum akagemMmm4eckomn
3a40/MKEHHOCTHU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauMu permnamMeHTMpPOBaHO moKanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obydaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTaymum nNo AucUmUniIMHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

6.4.3 OcobeHHOCTU NpoBeAEeHNA NPOMEXYTOYHOM aTTecTaLlmMmu nNo gUCLUNIHe

* BO3MOXHOCTb NOMb30BaTbCsi CNPABOYHLIMU Tabnuuamu, KanbKynsTopomMm;
* Bpemsi Ha nogroTtoBKy oTBeTa no ounety 45 MUHYT.

7. YYEBHO-METOOMYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHME OUCLIUNITUHDbI




7.1 Y4yebHana nutepaTtypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
7.1.1 OcHOBHas y4yeOHasa nutepaTtypa
Jletyta, C. H., Yakak, | Kypc dpmsumkn. Ontuka OpeHb6ypr: http://www.iprbooksh
A A OpeHbyprckuin 2014 op.ru/30111.html
rocyaapCTBEHHbIN
yHuBepcuteT, 36C ACB
CrapoctnHa, W. A.,|Kpatkun kypc dusmkn gns KazaHb: KazaHckuin http://www.iprbooksh
Bypaoosa, E. B., | 6akanaspos HaLMOHarmnbHbIN op.ru/79312.html
CanbmaHos, P. C. nccrnegoBaTenbCKUin 2016
TEXHOMOM4YeCK1n
yHMBEpcuTeT
JlapunoHoB, A. H., [Kypc cdmsukn http://www.iprbooksh
Kypakos, 1O. u., BopoHEXK: BODOHEXCKT op.ru/72682.html
Bowuues, B. C, IQ - Bop c
Manukos, n. H., Ar Ocyﬂ?p;TBeHHbM 2016
Napnorosa, H. H. papHbIi YHMBEpCUTET
MpeKos, B. c. uM. Mmnepatopa MNeTpa
Bowuesa, O. B., Mepsoro
Ceupugosa, A. H.
7.1.2 ononHuTenbHasa yyebHasa nutepartypa
B.O. Kab6aHoB, M.H.|®wusuka. MexaHuka | M-BO Hayku U BbICLLIETO http://nizrp.narod.ru/
MonsHckuin, E.A. | MonekynsipHas dusnka: | obpasosaHus PO, C.- metod/kaffysik/1593
Auikesny meTof. yKasaHus K| MeTepb. roc. yH-T Npom. 525599.pdf
nabopatopHbiM pabotam Ne | TexHomoruii n gusaniHa, 2020
1-51, 161, 1-71  ansa| BbiCLU. LK. TEXHONOMU U
GakanaBpos BCEX | 3HepreTuku. - CaHkT-
thakynbTeToB MeTtepbypr: BLUTS
cneryntn
Yakak, A. A. Kypc PU3NKK. OpeHbypr: http://www.iprbooksh
MonekynsipHas du3amnka OpeHbyprckuii 2009 op.ru/30110.html
rocyaapCTBEHHbIN
yHuBepcuteT, 36C ACB
C.A. TlMopxeukuin [n|dnsmka. InekTpoMarHeTU3m http://nizrp.narod.ru/
ap-] [TekcT]:y4ebHo- metod/kaffysik/21.pd
MeTO,D,VIYIeCKoe nocobue K M-8o obpasosatus u f ik
nabopaTtopHbiM paboTam Ne Hayku P®, BILITS . 2016
201 211 221 ans cnerynta. — Cre.:
’ ’ BWTS CMerynTa
OakanaBpoB BCEX
HanpasneHnn
B.0. KabaHos [u ap.] Ontnka [Tekct]:  y4ebHo- M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
meToauyeckoe nocobue K Hayku PO, BLUT3S 2016 metod/kaffysik/20.pd
nabopaTtopHbIM paboTtam cnerynTta. — CNne.: f
3—51, 3—61, 3-71 BWTS CNerynTa
M. 1O. [OémuHa, K. A.|dusuka. KonebaHusa | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
Kptokos, M. H. | BonHbI: y4eb. nocobue obpasoBaHusa PP, C.- metod/kaffysik/1675
Kynebuukaa, E. A MeTepO, roc. yH-T Nnpom. 650908.pdf
AwkeBuny TEXHOMOTWI U An3anHa, 2023
BbICLU. LK. TEXHOMOMK 1
3HepreTunku.- CaHkT-
MeTtepbypr: BLUT3
cneryntg
C.A. Mopxeukun, | OnTuka [TekcT]: M-Bo o6pasoBaHus U http://nizrp.narod.ru/
B.M. MakcumoB, A.B.|meToauyeckne ykasaHus K Hayku PO, BLUT3S 2017 metod/kaffysik/2018
denopor nabopatopHbiM pabotam Ne cnerynTta. — Cne.: _01_12.pdf
3-11, 3-12, 3-21 BWTS CM6rynTa
A.A. AlWKanyHuH dusuka. http://nizrp.narod.ru/
OnekTpoMarHeTmsm. M-Bo obpasoBaHus © metod/kaffysik/2020
MHamBupyanbHble  3agaHus Haykn P®, BLUT3 2018 _04_18.pdf
ana  pacyetHom  paboThbl cnierynTp. - CIo. :
[ TekeT] y4yebHo- BLUT3 CrerynTtn

MeToaun4veckoe nocobme




B.M. MakcumoB, M.H.|®Pusmka [Tekct]. Yactb 1. http://nizrp.narod.ru/
MonsiHckun, C.A. | MexaHuka. M-B0 0BpPasOBaHUS! metod/kaffysik/12.pd
Mopxeuxknin UHameugyansHble 3a,anmi| Hayku P®, CIGITYPT.- 2015 f
ans CaMOCTOSATENBHOW Cr6.- COGETYPN
paboThbl CTyOeHTOB : y4ebHo- "
mMeToanyeckoe nocobune
AJL. AwkanyHuH, E.A. [®U3BUNKA. OSnekTtpoctaTuka. http://nizrp.narod.ru/
AwkeBuy, T.C. | NoCTOsIHHBIN TOK. metod/kaffysik/1575
lNycapoBa MuouBuayansHble  3agaHvs | M-Bo Hayku 1 BbiCLUErO 931125.pdf
ans pacyeTHbIX paboT | o6pasoBaHusi PP, BLUTS 2019
[Teker] Y. 3:  yuebHo- cnerynrtp. - Crie. :
MeToamuyeckoe nocobue And BLUT3 CMNerynTa
CTYOEHTOB BCEX
daKynbLTeToB
B.O. KabaHoB, C.A.|®Pusunka. InemMeHTbl Teopun http://nizrp.narod.ru/
Mopxxeukun, E.A. | norpeLuHocTen [TekcT]: M-BO 06Da30BaHMS 1 metod/kaffysik/2018
AwkeBny y4yebHo- MeTogudeckoe g¢ BLITD _05_15_01.pdf
nocobve k nabopaTopHOMY éﬁ%ﬁ;nTﬁ - Cr6.: 2018
npakTvikymy AnAl - BlITS CherynTa
©akanaepoB BCEX
HanpasneHumn
B.U. NNenmaH [n gp.] dusmnka. OnekTpomarHeTU3m M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
[TekcT]: y4e6HO- P metod/kaffysik/22.pd
MeToaM4yeckoe nocobue K Haykn PO BILITS . 2016 f
nabopatopHbiM paboTam Ne CBHLS%HJI%F_VCHUF(S“
2-31, 2-41, 2-51 A
M. 1O. Oémuna, K. A |®usnka. Ontuka: yuebHoe| M-BO HayKM W BbICLLETO http://nizrp.narod.ru/
Kptokos, E. A. |nocobne obpasosaHusi PO, C.- metod/kaffysik/1684
Awkesny MeTepb. roc. yH-T NPOM. 114266.pdf
TEXHOMNorMn 1 An3anHa, 2023
BbiCLU. LK. TEXHONOMMK 1
aHepreTuku.- CaHkT-
MeTepbypr: BT
cneryntg
B.W. Jleiman, O.FO.|dunsuka. M-BO HayKm 1 BbICLLETO http://nizrp.narod.ru/
Hepkayera, A.B. | SnektpomarHeTnam. o6pazosaHusi PO, C.- metod/kaffysik/1635
depnopos BhinonHeHne naGopatopHol | MeTepb. roc. yH-T NPoM. 186327 .pdf
paboTbi: MeToaunyeckune | TexHonoruin u ausaiia, 2021
ykasaHua K nabopaTopHbIM | BhbICLL. LK. TEXHOMOMMU U
pa6otam Ne 2 — 31, 2 — 41|  sHepreTuku. - CaHkT-
ans H6akanaspoB BCEX MeTepbypr : BLUT3
dhakynbTeTOB cnerynta
E.A. Awkesny, A. J1.|®usuka. Yactb VI. dusuka| M-Bo Hayku 1 BbICLIErO http://nizrp.narod.ru/
ALLKanyHuH, A.B. |aTtoma " Aanpa: | obpasosaHus PP, C.- metod/kaffysik/1617
depnopos WHovemaoyanbHble  3adaHus | [NeTepb. roc. yH-T MpoMm. 725689.pdf
Ans  pacyeTHonm  paboThbl | TexHonorui v ausaiHa, 2020
CTYAEHTOB:  MeToAuyeckne | BbicL. LK. TEXHOMOMM U
yKa3aHua Ana  CTyAeHTOB aHepreTuku. - CaHkT-
Bcex hopmM 00yyeHMs MeTepbypr : BLUT3
cnerynta
M. 0. OémuHa, 0. 1O. | dusuka. dusnueckme | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
LInoBKkuH, E. A.|OCHOBbI MexaHukn: Y4yebHo-| o6pasosaHusi PO, C.- metod/kaffysik/1645
AuikeBuy meToauyeckoe nocobue MeTepb. roc. yH-T 567563.pdf
NPOM.TEXHONOMIN U
ausanHa,BbicLu. WKonbl 2022
TexXHonormm u
3HepreTnkn.-CaHKT-
MeTepbypr: BLUT3
cneryntn
E.A. Awkesny, M.H.|OU3NKA [Tekct] Y. Il http://nizrp.narod.ru/
MonsHckun KonebaHnusi. MonekynspHas metod/kaffysik/2018
dusnka. MNHouBmayanbHble M-Bo o6pasoBaHus 1 _12_16_01.pdf
3agaHnsa AN pacyeTHbIX Hayku PO, BLUTS 2018

paboT CcTygeHToB: Yy4yebHo-
MeToam4yeckoe nocobue ans
fakanaepoB BCEX
HanpaBreHnin

crnerynrta. - Crie. :
BLWUTS CAerynta




A.A. Abpamosuny, B.O. | dusnka. MexaHuka n http://nizrp.narod.ru/
KabaHos, C.A. | monekynspHas duanka metod/kaffysik/2018
MopxeLukun [TekcT] y4yebHo- MéBucj.l?g pél IEIO6BFa;|I'IM'I;'|,D,P?’ 2018 _06_16_01.pdf
MeToaudeckoe nocobue K Cr6.- BLUTS CHGWﬁTﬂ
nabopaTtopHbiM paboTam Ne ”
1-31, 1-32, 1-33, 1-41, 1-42
M. 1O. Oémuna, E. A.|Pusuka. MonekynsapHas http://nizrp.narod.ru/
AwkeBuy, K. A. [dunsuka un TepmogmHamuka. metod/kaffysik/1656
Kptokos PeweHne 3agav: 006355.pdf
mMeToanyeckue yKasaHusi
Ans CTyAeHToB Bcex dopM
oby4yeHusa no HanpaBneHusMm M—éao HayKkn v Bllglgmgro
nomrotoskn:  01.00.00 — | ©bpasosanms o, L.
MaTtemaTuka U” MexaHuKa, MeTepb. roc. yH:T
13.00.00 — Onektpo— un| "POM.TEXHOTIOMNA 1
TennoaHepretuka, 15.00.00 Av3aliHa, BbiCL. LK. 2022
— MawunHocTpoeHue, Texronorm n
18.00.00 — Xumuueckue| OHEPTETVKM.— Carikr-
TexHonormn, 20.00.00 — neTg%%¥F§,rh?_UJT3
TexHocdepHas A
©esonacHocTb n
np1Mpoaoo0yCTPONCTBO,
29.00.00 — TexHonorum
nerkon NPOMbILLIIEHHOCTH
AA. Abpamosny [u|Ontuka [TekcT]: yuebHO-| M- Bo 06pasoBaHus U http://nizrp.narod.ru/
ap-] MeToamdeckoe nocobue K Hayku P®, BT 2017 metod/kaffysik/Lab3-
nabopaTtopHbiM paboTam Ne cnerynTa. — Cre.: 31_3-
3—31, 3—41 BLWIT3 CMNerynTA 41_2017_final.pdf
E.A.AwkeBny, dusumka. NaGopaTopHble | M-BO Hayku 1 BbICLLIEMO http://nizrp.narod.ru/
A.B.degopos , | pabotol  1-11, 1-21, 1-22: ob6pasoBaHusa PP, C.- metod/kaffysik/1598
T.C.I'ycaposa meToAMYeckne ykasaHus K| [eTep6. roc. yH-T NpoMm. 304411.pdf
nabopaTtopHbiM paboTam TEXHONOMMM 1 An3anHa, 2020
BbiCLu. LK. TEXHOMOMMN 1
aHepreTuku. - CaHkT-
MeTtepbypr : BLWUT3
cneryntn
Al AwkanyHuH, |®uanka. Y. V. Ontuka:| M-Bo Hayku 1 BbiCLIETO http://nizrp.narod.ru/
M.H. MonsHckuin meToAMYecKNe YKasaHus W | o6p. PO, C.- MeTepb. metod/kaffysik/1588
3agaHus ans roc. YH-T NPOM. 480628.pdf
CaMOCTOSITENBHOMN paboTbl | TexHonorMm 1 gnsaiHa, 2020
CTYLEHTOB BbicCLU. LK. TEXHOMOMMN 1
aHepreTnkn. — CaHKT-
MeTtepbypr : BLUT3
cneryntn
B.O. KabaHoB, B.M.|®usumka. 3nekrpomarHeTnsm http://nizrp.narod.ru/
Makcumos, A.A. |[TekcT]: yyebHo- M-Bo o6pasoBaHua n metod/kaffysik//16.p
ABpamoBny meToguyeckoe nocobue K| Hayku P®, CMGITYPI. — 2015 df
nabopatopHbiM pabotam Ne| CI6.: CM6ITYPMNYPM
2-51, 2-52, 2-53
M. 0. Oémuna, K. A.|®usnka. Ontuka. Msydenue | M-Bo HayKu W BbICLLETO http://nizrp.narod.ru/
Kptokos, B. W.|3akoHa Mantoca: y4ebHO-| o6pasosaHusi PO, C.- metod/kaffysik/1705
Nenman, E. A. | meToanyeckoe nocobue MeTepb. roc. yH-T Npom. 135632.pdf
Awkesny TEXHONOrn N ansamnHa, 2023

BbICLU. LK. TEXHOMOMK U
aHepreTukn. — CaHKT-
MeTepbypr: BLUT3
cnerynta

7.2 NepeyveHb npodeccrmoHanbHbIX 6a3 AaHHbIX 1 MHPOPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMb INYMNTH [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

7.3 MepeyeHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpamMmmMHoro o6ecrneyeHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MmaTepranbHO-TEXHMYECKON 6a3bl, HeOGX0AMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

YyebHas ayautopus

CneunanuaupoBaHHasi Meberb, gocka

B-501

JlabopaTopHbIN CTeHA ANSA onpefeneHns NapameTpoB NMH3bI U rpagaHa. JlabopaTopHbIn CTeHa
ONs onpefeneHns KOHUEHTpauMM BOAHbIX PacTBOPOB C MOMOLLBbI M3MEPEHUs UX MnokasaTenen
npenomneHus. JlabopaTopHbli CTeHO ANns onpeaeneHns OJfiMHbl CBETOBOW BOJSTHbI C MOMOLLbIO
konew HbtoToHa. JlabopaTopHbI CTeH ANsg onpegeneHnsa afnHbl CBETOBOW BOJSHbI C MOMOLLIbIO
ANPaKUMOHHOM pelueTkn. JlabopaTopHbIi CTeHa, AN OnpefdeneHus YOenbHOro BpalleHus
pacTtBopa caxapa. JlabopaTopHbi CTeHA Ansi UCCrefoBaHWs TEMOBOIO M3IydeHUs Ceporo
Tena. JlabopaTopHbii CTeHO [Ans onpedeneHust Cuibl cBeTa WCTOYHMKA C  MOMOLLbIO
ceetoanoda. JlabopaTopHblil  CTeHO AONA  uccnegoBaHMs  CnekTpa atomMa  BoAdopoAa.
JlabopaTopHbI CTeHO ANs UCCNeaoBaHUs CTaTUCTMYEcKoW obpaboTkn sOepHbIX M3MEepeHun,
pacnpeneneHue NyaccoHa

B-503

Mukpockonbl Guonornyeckue, nonspumeTpbl kpyroBble CM3, moHoxpomeTpbl YM-2, ckambs
onTnyeckasa, pedpaktomeTpbl NP®P-4545, pedpaktometpbl PIJ1-3, nupometpol OMMAP-09,
roHMomeTpbl, ocBeTNUTENU-BNO-1, 6nokn nutaHma BC4-12, paguomeTp poHoBbIi PKB4-1cMm.

B-505

JlaBopaTopHbIn cTeHh Ona uccrnenoBaHWsa KonebaHun NPYXMHHOTO MaATHMKa. JlabopaTopHbIn
CTeH4 [Ons uccrnefoBaHUsl 3aKOHOB KonebaHusi MaTeMaTuyeckoro MasiTHuka.JlabopaTopHbIn
CTeH Ans uccrnefoBaHunst U3M4eckoro MasaTHWKa. JlabopaTopHbIi CTeHd Ans vccrneaoBaHUs
CKOpPOCTU 3ByKa C nomowbio duryp Jlnccaxy. JlabopaTopHbid CcTeHO Ans  UCCrnegoBaHus
CKOPOCTM 3ByKa MpW MOMOLUM CTOSUMX BOMH. JlabopaTopHbIl CTeHZ AN WCcCrneaoBaHUs
KoapcumumeHTa BsskocTu no metogy Crtokca. JlaGopaTopHbIi CTeHA Ans UccrnefoBaHus
MOMEHTa MHepLMn TBEPAOro Terna MeToAOM KpyTUNbHbIX konebaHun. JlabopaTopHbin cTeHa Ang
uccrnegoBaHWs  OCHOBHOIMO  3akOHa AMHaMUKM  BpaluaTtenbHoro AswkeHus. JlabopaTopHbin
CTeHO Ans onpefeneHus cpefHer KBagpaTUYHOM CKOpOCTM Morekyn. JlabopaTopHbid cTeHf
ANs  onpeferneHnst OTHOLIEHWs TEennoemMKOCTM BO3gyxa Mpu  MNOCTOSHHOM  [OaBreHun K
TENnoeMKoCcTM Mpu  MNOCTOSAHHOM ob6beMe. JlabopaTopHbln  CTeHA Ana  onpefeneHus
KoapdpmumeHTa BA3KOCTM BO3dyxXa KanumnspHbiM MeTodom. JlabopaTopHbll  cTeHO [Ans
onpegeneHns koaddrueHTa TeNNoNPOBOAHOCTU BO34yXa METOAOM HarpeTon HUTH.




MpunoxeHune

pa6oyei nporpaMmbl AUCUMNIUHLI _ Dusnka

HaumeHo8aHue OUCYUNITUHbI

no HanpaeneHuo noarotoBkn 18.03.02 QHepro- 1 pecypcocbeperarouime NpoLecchl B XMMUYECKON TEXHOMOIUM,
HedTEXUMUN U DUNOTEXHOSIOTUN

HammeHoBaHue Ol (npodung): OxpaHa okpyxatollen cpefbl U paunoHanbHoe UCNOoMNb30BaHWe NPUPOAHBIX PECYPCoB

6.3.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n YcnoBums TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3adaHui (3agaY, KerncoB)
1 Papuyc-BeKTOp YacTuLbl MeHsieTcsi co BpemeHeM no 3akoHy ' =bt(1—ot), rae b — noctosiHHbIN BekTOp, @ —
NonoXnTernbHasi NOCTosAHHasA. HalnTn cKopoCTb 1 YCKOPEHME YacTuLbl Kak (PyHKLMIO BPEMEHM.
2 YpaBHeHue apuxeHune Tena maccoit 100 kr umeeT Bug X=7-5t+4t2. HailTu npoekumto cunbl, AeACTBYIOLLEH Ha
Teno.
. 2 3
3 LLlap pagnycom R 1 Maccoit m BpalaeTcs BOKPYr OCM CUMMETPUM CornacHo ypaeHenuio @ =3+ 2t° + 0.5t
. Onpepennte MoMeHT cun gns t=3c.
4 Mpn nogBeaeHmmn K AByM MOMAIM ngeansHoro ogHoatoMHoro rasa 200 [k TennoTel ero Temnepatypa
yBenuumnack Ha 10K. Kakyto paboTy coBepLunn npu aTom ras?
5 Hantn uicno creneHel cBoboabl MONEKyN rasa, eCrnv U3BeCTHbI ero MonsipHble TennoemMmkoctu Cp 1 Cy.
Wapwuk maccon 0,41 n 3apsgom 0,5 mkKn nogBeLleH Ha HATKM B OAHOPOLHOM 3f1EKTPUYECKOM Mose, CUNoBbIe
6 FIMHUM KOTOPOTO rOpu3oHTanbHbl. Ha kakol yron ot BepTukany OTKIMOHUTCSA HUTb, €CININ HanpsKeHHOCTb Nons
8 kB/m?
Mnocknii BO3AYLWHbIA KOHOEHCATOP C pacCTOosTHMEM MEXAY MnacTMHamMmn 2 CM, 3apshKeH 40 pasHOCTU
7 noteHumanos 3000 B. Mnowaae nnactud 100 cm?. KakoBa ByaeT HanpsKeHHOCTb Noms KoHAeHcaTopa, ecrnu,
He OTKIIYas UCTOYHUKA HanpsXeHusl, NAacTUHbl Pa3aBUHYTb 40 PAcCTOSAHUSA 5 cm?
Jlamnouka n peocrtart, coegMHEeHHble NocneoBaTeribHO, NPUCOEANHEHBI K UICTOYHMKY TOKa. HanpsbkeHue Ha
8 3axunmax namnodkm pasHo 40 B, conpotuBneHune peoctata paBHo 10 Om. BHewHsas uenb notpebnser
MoLHocTb 120 BT. Hantu cuny Toka B Lenu.
Bo ckonbko pa3s 3apsia YacTuupl, ABMXKYyLLencst co ckopocTbto 100 km/c B MarHMTHOM none ¢ nHaykumen 0,3 Tn
9 no okpy>xHocTu pagnyca 0,04 m, 6onblue 3apsaa anekTpoHa? QHeprus yactuupbl 12 kaB.
KaTtywka pguametpom 4 CM Haxogutcd B MEPEMEHHOM MarHUTHOM Mofie, CUIOBble FMHUKM KOTOPOro
10 napannenbHbl OCK KaTywkKn. [pu naMeHeHnn nuaykumm nonsd Ha 1 Tn B TeyeHne 6,28 ¢ B KaTyLLKe BO3HUKMNA
O[C 2B. CKonbKo BUTKOB UMEET KaTyLuKa?
Uemy paBeH yron norfiHOrO BHYTPEHHEro OTPaXeHWUst NMpu NageHun fyya Ha rpaHuly pasgena aByx cpef,
11 OTHOCUTENbHbI NoKa3aTesb NPenioMeHNs1 KOTOPbLIX paBeH 27
Ha andpakumoHHyo peLueTky ¢ nepMogomM 12 MKM nagaet MOHOXpoMaTtudeckas BonHa. Onpegenntb ONMHY
12 BOMMHbI, €CNY Yron Mexay AUdpPaKLMOHHLIMU MakCUMyMamMn BTOPOrO M TPeTbero nopsiaka paseH 3°.
Yron mexay rnaBHbIMU NIOCKOCTAMM Nonspusaropa 1 aHanusatopa coctasnset 30°. Onpegenure
13 N3MEHEHMNEe NMHTEHCMBHOCTW MPOLLEALLEro Yepes HUX CBeTa, ECNN Yrofn Mexay rmaBHbIMU NITIOCKOCTAMW paBeH
459,
KpacHas rpaHuua ansa pybmnanesoro potoanemeHTta cootsetcTByeT 800 HM. Kakyto pa3HOCTb NOTEHLManos
14 HaZo NPUIOXNTb K POTO3NEMEHTY, YTODLI 3aepKaTb ANEKTPOHbI, UCNyCKAaeMble No4 AENCTBUEM
ynbTpaduoneTosbix ny4en gnmHon BonHbl 100 HM?
Mpn nepexofe anekTpoOHOB B aTOMax BOAOPOAA C YEeTBEPTOM CTaluMOHapHOM opbuTbl Ha BTOPYHO U3ny4yarTcs
15 oToHbI ¢ aHepruen 0,04-1071° Ik (3eneHas NMHMA BOOOPOLHOro criekTpa). OnpenenvTs ANMHY BOMHbLI 9TOW

JIMHUW.




MpunorkeHue
pabouelt nporpammbl AUCUMNINHBI _ PU3KKa

HaumMeHo8aHue GUCYUMNAUHbI

no HanpaeneHuo noarotoBkn 18.03.02 QHepro- 1 pecypcocbeperarouime NpPoLECChl B XMMUYECKON TEXHOMOIM,
HeDTEXMMUN U DUNOTEXHOSIOTUN
HanmeHoBaHwne Ol (npodmng): OxpaHa oKpyxatoLlen cpefbl U paunoHanbHOe NCNONb30BaHUE NPUPOAHbLIX PECYPCOB

6.3.2 TunoBble TecToBble 3a4aHUA

Ne n/n | DOpMyNUPOBKN TECTOBLIX 3aaHUN

Cewmectp 2

1 JlMcK BpalaeTcsi BOKpYT CBOEH 0CH, U3MEHsIS IPOEKIIMIO YITIOBOM CKOPOCTH (7 TaK, KaK IIOKa3aHO
Ha pUCyHKe. BEKTOp yIriioBOil CKOPOCTH ® U BEKTOP YIJIOBOT'O YCKOPEHUS € HAIIPABJIEHBI B OJIHY

CTOPOHY B MHTEPBAJIbI BPEMEHH ...
)
=3 |

Z s

&_ 0 :

1) orOmotimort2pots
2) ot 0 mo tymorty mo t2
3) orOmotimortzmots
4) ortimotomorty gots

2 Ha pucynke wu3o0paxxeHbl BEKTOp CKOPOCTH V JBIJKYLIErocss Tejla M BeKTop cuibl F,
JEUCTBYIOIEH HA TEJNO, B HEKOTOPBIM MOMEHT BpPEMEHM. BEKTOp MMIynbca P B 3TOT MOMEHT
BPEMEHHU COHAIIPABIICH BEKTODY ...

I 7
14 9 " I
3 Fi
- >
Y4
1) 1
2) 2
3) 3
4) 4

3 JIMCK MOJKET BpalaThCs BOKPYT OCH, IEPICHIUKYISIPHOM IIJIOCKOCTH JUCKA U IPOXOAAIICH uepe3
ero 1eHTp. B Touke A npuknaapiBaroT oguy U3 cun Fi, F2, F3 unm Fa, nexammx B miockoctu
nucka. He co3gaer Bpamiaromero MOMEHTa OTHOCUTENBHO pacCMaTPUBAEMOMN OCH CHIIA ...




cTp. 2

1) Fs
2) F1
3) F2
4) F3

HI/ICK BpaliacTCsa BOKPYI HCHOHBHH(HOﬁ OCH Z C IOCTOSIHHOM yTJ'IOBOﬁ CKOPOCTBIO. 3aBHCHUMOCTD
MOMCHTA UMITYJIbCAa JUCKAa OT BPEMCHHU IIPCACTABJICHA HA PUCYHKC JINHHACH ...

L: 1 A
B
E
C
D
t,
1) E
2) A
3) B
4) C
5) D

[[Mapuk, nOpUKpENJICHHBIH K TpyXuHe (IPYXUHHBIA MasATHUK) ¥ HACaXCHHBIH Ha
TOPU30HTAJIbHYIO HAMIPABJISIONIYIO, COBEpIIAET FapMOHNYECKHE KOJIeOaHusl.

7 A ﬂ .

I~

Ha rpajpuke mnpencraBieHa 3aBUCHMOCTb MPOEKIMHM CHJIBI YIOPYTOCTH TPYKUHBI Ha
IIOJIOXKUTEIbHOE HAMPABIEHUE OCU X OT KOOPAUHATHI IapUKa.
Iy H

=Ll _J__L_Jl
| | 1 | I

B nonoxxennn O »HEPrus NpyKUHHOTO MAasTHUKA paBHA M/Ix.
BBeaure npaBuIIbHBINA OTBET:

40




cTp. 3

6 | Bonpoc Ha COOTBETCTBHE
Ha nmuarpamMe uieanbHOTO ra3a yKaXuTe MpOIeCChI:
p
J 2
b
\x
H_HH ‘
4
3
V
1) 1-2 n30bapa
2) 2-3 m3oTepma
3) 3-4 u3obapa
4) 4-1 uzoxopa
7 Bomnpoc Ha cooTBeTCTBHE
[Iporecc, mpu KOTOPOM KOJIMYECTBO TEIUIOTHI, IEPEIAHHOE UICATBHOMY a3y, PaBHO ... , SIBIISCTCS
1) W3MeHEHHIO BHYTPEHHEH SHEPTUH — H30XOPHYECKHM
2) pabote raza — H30TePMHUYECKHM
3) HyII0 — aAHa0aTHBIM
4) W3MEHEHUIO BHYTPEHHEW SHEPruH 1 paboTe ra3a - H300apHbIM
8 TepmoauHaMuveckuid mporecc, MPU KOTOPOM paboTa COBEpIIACTCS 3a CYET W3MEHCHHUS
BHYTPEHHEHN YHEPIUHU, HA3bIBACTCH ...
1) aguadaTHBIM
2) WM30TEPMHUUYECKHM
3) u3obapHBIM
4) W30XOPHBIM
9 | Ha nquarpaMmme M3MEHEHUS COCTOSTHHSI UICaTbHOTO ra3a HauOoJIbIliee 3HAUCHHE BHYTPCHHEH
SHEPTUU COOTBETCTBYET TOUKE ...
P, 2 3
1 4
I "v
1) 3
2) 1
3) 2
4) 4
10 | KII/] TeruioBoii MammuHsbl, padoTaromieit mo nukiy KapHo, ...
1) He 3aBHCHT OT CBOWCTB paGoyero Teja M OMNpeaesieTCsl TOJAbKO TeMIlepaTypaMu
HarpeBaTeJsisi ¥ X0J0AWJIbHHKA
2) 3aBHCHUT TOJBKO OT CBOWCTB pabOuero Tejia M He 3aBHCUT OT TEMIIEpaTyp HarpeBarells u
XOJIOAMIbHUKA
3) 3aBHCHT OT CBOWCTB pabodero Tejga W pa3HOCTH TEMIEpaTyp HarpeBareiass U
XOJIOAMIbHUKA
4) 3aBHCHT OT CBOWCTB pabodero Tejaa v TeMIIEpaTyp HarpeBatelis U XOJIOIUIbHUKA
Cemectp 3
1 DJeKTpUYecKue 3apsjbl, HaXOMSAIIMECs B BEPIIMHAX KBajapara (CM. PHUCYHOK), paBHBIC IO

a0COIIOTHOMY 3HAYEHHUIO, OYIYT ...




cTp. 4

1) ymaasTbesi APYr OT Apyra
2) cOmmKaThCsa

3) ocTraBaThCs Ha MECTE

4) Bpamarhscs

Jlana cucTeMa TOYEYHBIX 3apsAJ0B B BaKyyMe M 3aMKHYThIE MOBEpXHOCTH Si, Sz m S3 (cM.
pucyHOK) I1oTOK BEeKTOpa Hanps>KEHHOCTH 3JIEKTPUYECKOTO MOJI OTIMYEH OT HYJIS Yepes ...

1) moBepxHocTh S1
2) TOBEPXHOCTH S»
3) MOBEPXHOCTH S3
4) moBepxHOCTH S2 1 S3

Ha PUCYHKEC IPCACTABJICHBI CHIIOBBIC JIMHHUHU JJICKTPUYCCKOroO IIOJIA JUIIOJIA. BCKTOp
HAIPs>KCHHOCTHU 3JICKTPHUYCCKOT'O ITOJIA E B Touke A OPHUCHTHPOBAH B HAIIPABJICHUH ...

a
(=]

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

UYepes amiy, NOAKIIOYEHHYIO K NCTOYHUKY ToKa ¢ DJIC 8 B 1 BHyTpEHHUM CONPOTUBIIEHHEM |
Om npoTekaeT ToK 2 4. 3aBUCUMOCTb TOKa OT IIPHJIOKEHHOTO K JIaMIIE€ HalPsKEHUS TIoKa3aHa
Ha rpaduke ...




cTp. 5

AL A

4
U, B
0 2 4 6
1) 3
2) 1
3) 2
4) 4

Bonpsramriepnas xapakTepuCTHKa aKTUBHBIX 3JIEMEHTOB 11N | U 2 mpeicTaBiieHa Ha PUCYHKE.
Ha snemenTe 2 npu Hanpsikenuu 20 B BeiensieTcst MOITHOCTS ... (BT).

I mA
20 : 7 1

1§ froorioees
O e

5 |=-es e

1) 0,1
2) 100
3) 200
4) 0,2

Tok B KonbIIE HaIIpaBJICH 110 YacoBOM CTpPCIIKE. BeKTop MarHUTHOM HHAYKIOHUU B B TOouke A,
pacnonomeHHoﬁ B IINIOCKOCTH KOJIbIia, HAITPABJICH ...

I

A

1) mepneHIMKYJIAPHO MJIOCKOCTH PHCYHKA, OT HAC
2) TepHeHAMKYISPHO IUIOCKOCTH PUCYHKA, K HAM

3) B IUIOCKOCTH PHCYHKa, BBEPX

4) B IUIOCKOCTH PUCYHKA, BHH3

OpHo3apsaHbBIE MOHBI, UMEIOUINE OJAMHAKOBBIE CKOPOCTH, BJIETAIOT B OJHOPOJHOE MAarHUTHOE
niosie. VIX TpaeKTopHuH NMPUBEIECHBI HA PUCYHKE:




cTp. 6

Haumenbiryro maccy UMeeT MOH, IBUKYILMICS 110 TPAEKTOPHH ...

1) 1
2) 2
3) 3

4) XapaKTEepHUCTHKH TPACKTOPHil HE 3aBUCAT OT MAacChl HOHA

Me:xny nmostocaMy MarHMTOB YCTaHOBJIEHA paMKa. [1o pamke mpomyckaroT JIeKTpUYECKUI TOK
(HampaBJIeHHME TOKA IIOKAa3aHO HA PUCYHKE).

HpaBI/IJIbeIMI/I SABJIAIOTCA YTBCPIKACHUA:
1) Cunbl AMnepa, 1eiicTBYIOLIHE HA CTOPOHBI PAMKH, CTPEMSTCS PACTAHYTHh PaMKY.
2) CwuioBble JMHHH MATHUTHOTO 1M0JISI MATHUTA HANPaBJIeHbI CHU3Y BBEpX.
3) Ha kax/aplii OTpE30K paMKu JeHCTBYET crita AMIlepa, HalpaBlIeHHAS BEPTUKAIBHO.
4) Tlpoxonsiuii 4epes3 paMKy TOK HE CO3/IaeT MarHMUTHOE TI0JIC.

Ha PUCYHKC IIOKa3aH HHHHHBIﬁ IMPOBOJHUK C TOKOM |, B OI[HOI71 INIOCKOCTH € KOTOPBIM HaXOAUTCs

HeOoJbIIas NpoBoAdIIas pamMka. [Ipy BeIK/IIOU€HNH B IPOBOIHUKE TOKA 33JaHHOT'O HAIIPaBJICHMUS],
B PaMKe ...

] —

1 2
4 3

1) BO3HHKHET HHAYKIHOHHBLIA TOK B HanpaBJjeHun 1-2-3-4
2) BO3HUKHET WHIYKIIMOHHBIN TOK B HampapiieHuu 4-3-2-1

3) HMHAYKIIMOHHOTO TOKA HE BOSHUKHET

4) pamKa NPUTSHETCS K MPOBOJIHUKY

10

B nnuHHBI coneHoup nomecTuin GeppuTOBBIA CEpJEUHUK C MAarHUTHOM MPOHHUIIAEMOCTBIO L.
WNHIyKTUBHOCTD COJIEHOW 1A ITPH 3TOM:

1) yBeauuwuTcsi B L pa3

2) ysemuuutcs B (put1) pas
3) yMEHBLIHUTCS B L pa3

4) ymensbmmtes B (ut1) pas

Cemectp 4

B naHHyro TOYKY MPOCTpAaHCTBA MPHIIUIMA JIBE CBETOBBIC BOJHBI C OJJMHAKOBBIM HAaIlpaBlieHUEM
KojeOaHuil cBeroBoro Bekropa E, mepuomamu Ti1 u T2 v HavanbHbIMH (asamMu @1 U Q2.
WuTepdepeniys HabmoaaeTcs B caydae ...

1) Ti=2c, T2=2cC, ¢1— @2 =const

2) Ti=2c, Ta=2¢, g1 — @2 # const

3) Ti=2c, T2=4¢, g1 — @2 = const




cTp. 7

4) Ti1=2c,T2=4c, g1 — g2 # const

benblil cBET MOKHO Pa3I0KUTh B CIIEKTP C IIOMOLIBIO ...
1) auppakumMoHHOl pemeTKu
2) MHKpOCKOIIa
3) momspu3aropa
4) dorornemeHTa

Ha pucynke npezacraBieHa cxema pa3OMeHHs BOJIHOBOM MOBEpXHOCTH @ Ha 30HbI Dpenerns.
Pa3znocte xona mexny ydamu N1P u N2P paBha ...

N,
Ny

7]

1) A2
2) 2

3) 4
4 2

Ha pucynke nzo6paxens! asa noispousaa (I u ll), ontuaeckue ocu OO1 KOTOPBIX MapaieNbHbI
npyr apyry. Ha nepBblil mosisipou/1 ajJjaeT eCTECTBEHHAs CBETOBAsl BOJIHA. B Touke P1 3Heprus
CBETOBOM BOJIHBI Oy/IeT MaKCUMaIbHOMU, €CIIU BOKPYT OCU PP1 IOBEPHYTS ... .

1) o6a mossponaa B NPOTHBONOJIOKHBIX HANPABJEHUAX Ha yroa 90°

2) B oxHOM HampasneHuu nonspoun | va yron 90°, a momsapous Il ma yrox 180°
3) Tomsko monspons | Ha yrom 90°

4) Ttonpko nonspous Il va yron 90°

JInvHa BOJHBI KPAacCHOTO CBETa MOYTH B 2 pa3a OoJbIle JIMHBI BOJHBI (DHOJIETOBOTO CBETA.
DHeprust pOTOHA KPACHOTO CBETA [0 OTHOILICHHUIO K dHEPTruu (poTOHA (HHOIETOBOrO CBETA ...

1) meHnbIe B 2 pa3a

2) wMeHblIe B 4 pa3a

3) Ooubire B 2 pa3a

4) oOGombie B 4 pasa

Buemnunii  ¢poroadpdekr B Meraymuie BBI3BIBACTCS MOHOXPOMATHYECKUM H3inyueHueM. Ilpu
YBEIIMYCHUW WHTCHCUBHOCTH JTOTO U3JIy4eHHUS B 2 pa3a MaKCHMalbHas CKOPOCTh
(OTO3IEKTPOHOB, MOKUAAIOLINX METALI ...

1) He U3MeHHUTCSI

2) yBenW4HTCS B 2 pasa

3) yBenuuutcs B 4 paza
yBeu4uTcs B 8 pa3




cTp. 8

7 Ha pucyHke n300pakeHbI cTallMOHApHBIE OPOMTHI aTOMa BOJIOpOJIa COrIacHO Mozaenu bopa, a
TaKXe YCIOBHO M300paskeHbl EPEXObl JIEKTPOHA C OJTHOW CTAallMOHAPHON OPOUTHI HA APYTYIO,
COIPOBOKAAIONIUECS U3ITYYCHUEM KBAaHTA YHEPTUH.

n=>5
YcTaHOBUTE COOTBETCTBUE MEXKIYy HOMEPOM OPOUTHI, Ha KOTOPYIO MEPEXOIUT SJIEKTPOH, U
Ha3BaHUEM CEPUU JIMHUHN U3ITydCHHUS.
1) n=1- cepus Jlaiimana
1) n=2 - cepus baibmepa
2) n =3 - cepus [lamena
3) n =4 - cepus bpekkera

8 Cornacno runorese Jlyn ae bpoiins, niauHa BOJIHBI, OMUCHIBAIOIIAs BOJHOBBIE CBOICTBA Tela,

OIIPEJIeINIACTCS €TO. ..
1) mmnyJabcom
2) o0bEMOM
3) pa3mepamu
4) sHeprueii

9 CornacHo cooTHoIIEHUIO HeonpeaeneHHocTel B.I elizenbepra, ...

1) HeBO3MOXHO TOYHO W OJHOBPEMEHHO W3MEPHTh M KOOPAWHATY, W HMILYJIbC
MaTepHaIbHOI0 00beKTa

2) CymIeCTBYIOT OOJbINIHE MOTPENIHOCTH B HW3MEPEHHUH JIIOOBIX BEIHYHH OOBEKTOB
MUKpPOMHpPA

3) NPUHIMNHAIBHO HEBO3MOXKHO MPOBECTH TOYHOE M3MEPEHHE MMITYJIbCa MaTepUAIbHOTO
00beKTa

4) TPUHIMITHATHLHO HEBO3MOXHO IPOBECTH TOYHOE H3MEPEHUE KOOPIMHATHI MAaTEPUAILHOTO
00bEKTa

10 | Topumii 90Th?*? mnperepmeBaer aBa o— W 1aBa P —pacmaga. KakoB KOHEUHBIH HPOXYKT

PaIMOaKTUBHOTO pacraja Topusi?
1) ssRa??*
2)

3) 92 U228
4) 89AC224




