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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopmmnpoBaTe KOMMETEHUMM obyvarollerocsd B 06nacTv MCNONb30BaHWS 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) OenageTb MeTogamm pU3MHECKNX U3MEPEHUN N 06paboTKM 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

o &
58~ dopma
HanmeHoBaHuWe 1 cogepxaHue pasaenos, TeM U g 2o CP
o s 9<| ek Mp. J1ab. TeKyLero
y4eOHbIX 3aHATUI 3 9® (vacht)
oL (vacwl) | (vackl) | (wackr) KOHTpOIiA
Pasgen 1. OCHOBHbIE 3aKOHbI MEXaHWKN.
Tema 1. KnuHemartuka.
OTHOCUTENBHOCTL  ABWXKEHMS. Cuctema  oTcueTa.
KuHemaTnka  maTepuanbHon  Toudku. [lepemelueHue,
CKOpPOCTb W  yckopeHue. BpawarenbHoe aBuXeHue
TBEPOOro Tena. YrnoBble BENTUYMHBI.
4 2 4 12
NabopatopHasi paBota Ne 1-11  "OnpegeneHue
koadppumumeHTa Ba3koct no metogy CTokca".
Tema 2. [InHamuka matepuanbHOM TOUKMN.
3akoHbl HbloToHa. 3akoH coxpaHeHus umnyrnbca. PaboTa
U MoWHOCTb. PaboTta ynpyron cunbl. KuHeTudeckasd u
noteHumanbHas aHeprus. [lonHas 3Heprns.  3akoH nPre
coxpaHeHus 3Hepruu. Yaap Ten. 3akoH BcemupHoro 4 2 12 ’
TaroteHms. Kocmmnyeckne ckopocTtu.
Tema 3. [QuHamuka BpallaTenbHOro ABWXEHUS TBEPOOro
Tena.
MomeHT cunbl MU MOMEHT wuHepuun. OCHOBHOW 3aKOH
OVNHaMUKM  BpawaTtenbHoro  ApwxkeHust.  KuHeTudeckas
3Heprva  Bpawatweroca Tena. MomeHT wumnynbca. 2
3aKkoH coxpaHeHus MOMeHTa uMnyrbca. 4 2 8 12
JlabopaTtopHaa pabota Ne 1-22 "M3yyeHne OCHOBHOro
3aKoHa AMHaMMKKN BpaLlaTenbHOro ABMXEHUS".
Paspen 2. KonebaHus 1 BornHbl.
Tema 4. apMoHUu4eckme konebaHums.
KuHemaTuka rapmMoHudeckux konebaHun. CrioxeHue
OAMHAaKOBO HanpaBneHHbIX " B3aUMHO
nepneHavKynspHbIx KonebaHwi. [peBpalleHne 3SHeprnu
npuv konedanusix. MasiTHUKuN.
4 2 4 12
JlabopaTtopHasa  pabotra Ne 1-31  "WccnepoBaHue
konebaHui NPYXMHHOTO MasATHUKA". N.PrP
Tema 5. 3atyxatoLLme 1 BblHYXAEHHbIE KonebaHus.
OundpepeHymnansHoe ypaBHeHue 3aTyxaroLmx
konebaHnn. OOWMN BuMA  3aTyxaloWwmx  KonebaHww.
4 2 12

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 "OnpeneneHue CKOpOCTU
3ByKa Mpu NOMOLLIM CTOSIYNX BOSH".

Pazgen 3. MonekynsipHas douauka n TepMmognHammka.

12

Tema 7. MonekynsipHasa cou3uka.

YpaBHeHME COCTOSIHMS uaeanbHoro rasa. AOconoTHas
TemnepaTypa. OcHoBHoEe 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 npoMmexyToyHasa attectaums (3ader)

34

17

34

94,75

0,25

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 uUenb. MoLIHOCTb
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
reoMeTpuyecKkon onTukK. JInHabl. OnTnyeckne npmndops.

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

NlabopatopHass pabota Ne 3-41  "OnpegeneHve
yOenbHOro BpalleHnsi pacTBopa caxapa'.

JlabopatopHasi pabota Ne 3-21 "OnpepgeneHue ANUHbI
CBETOBOW BOJTHbI C MOMOLLbIO KoneL, HbtoToHa".
JlabopaTopHaa pabota Ne 3-31 "OnpegeneHue ANUHbI
CBETOBOW BOSIHbI C MOMOLLbIO ANPaKLUMOHHON peLueTkn".
NabopatopHass pabBota Ne 3-12  "OnpegeneHue
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.
Onbitel  Pesepdopga. lMoctynatel  bopa.  Cnektp
BOAOpOAa.

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

12

n,pPre




Utoro B cemecTtpe (Ha kypce ansa 3A0) 17 17 34 4
KoHcynbTauumn n npoMexyToyHasa atrectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 243,25 188,75

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

Orl1K-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)

O6yuvatomiics 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
nocnegytowlen npoceccnoHanbHom
OesTenbHOCTM;  MpOSBNSET  TBOpYECKue
CMOCOBGHOCTM M LUMPOKYK 3pyauunio B
ncnonb3oBaHuM yyebHoro matepuana.

OOyuvatowmiics  geMoHcTpupyeT
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)

OO6yuvarLwmincs 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.

OO6yuvatoluminics  OEMOHCTpUpPyeT [[ocTaToyHoe
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)

O6yvatowwmics 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
CylleCTBEeHHble OWMWOKM B OTBETE Ha
3K3aMeHe, HO MOXeT YCTPaHUTb MX MNojA
PYKOBOACTBOM MpenogaBaTernsi.

OOyuvaroLwmincss BHUKAEeT B CMbICIT  YCIOBMS
3a4aun, NOHMMAaET MfaH ee peLueHusi, 0aHaKko,
HEe MOXET B [MONHOW Mepe C MOMOLBH
MaTemMaTU4eckoro anmnaparta peanv3oBaTb ee
pelweHne. 3HaeT pa3MepHOCTN PU3NYECKNX
BEMWYMH, MOXET CAenaTb PUCYHOK UINN CXeMmy,
MOSICHSAIOLLYIO peLleHne 3aaun.

2
(HeyOoBNeTBOPUTENBHO)

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

OOyuvarowmincss 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
CYLLeCTBEHHble OWNBKM W He MOXeT
YCTpaHUTb WX [axe MNoA4 pPYKOBOLACTBOM
npenoaasaTens.

MonbiTka cNUCbIBaHWS,  WUCMOSb30BaHMS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU nonb30BaHWEe MOACKA3KoW Apyroro

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

YyernoBeka.
O6yuvatoumiics nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX HU3NYECKNX 3aKOHOB,

CcBOOGOAHO OpPMEHTUPYETCS B OCHOBHbIX
MOHATMAX, TepMuMHax U onpegenenusx; | Obyyarowmncs OeMOHCTpUpyeT [OCTaTovHoe
ycBoun OCHOBHYIO " 3HaKoM C | NIOHMMaHWe  ycrnoBuA  3agayv,  BnageHve
3auTteHo OOMONHUTENBHOW  NUMTepaTypol; MOXET | HaBblkaMu ero  aHanusa, Bblbopa HYXHbIX
006BbACHUTL B3aNMOCBSA3b OCHOBHbIX | 32aKOHOB W QOpPMYN ANS ee pellueHus, 3HaHue
PU3NYEeCKUX 3aKOHOB M WMX 3HaYeHue Ans | pa3amepHOCTen PU3NYECKNX BEMUYNH.
nocnegytowen npodeccnoHanbHom
OesTenbHOCTW;  MpOSABNAET  TBOpYeckue
CMOCOBHOCTU B UCMOMb30BaHUN Yy4ebHOro
MaTepuana.

OO6yvalowmincs He wUMeeT [OCTaTOYMHOro
YPOBHA 3HaHWUS AUCUUMAWHBI, HE MOXEeT
chopmynupoBaTb OCHOBHblE bU3NYECKME
3aKOHbI; nnoxo OpUEHTMpPYETCSA B
OCHOBHbIX MOHATUAX W  ONpeAeneHusx;
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
gornyckaeT npu OTBETe Ha  3a4deTe
CYLWEeCTBEHHbIE OWWNBKM U He MOXeT
YCTpaHUTb MX [Jaxe nog pyKoBOACTBOM
npenogasarens.

O6yyvalowmmnca He MOXeT npoaHanuM3npoBaTb
yCcrnoBue 3afjayun, HaMeTWTb MMaH ee peLUeHus,
BblOpaTb  usMyeckne 3aKkOHbl U MNIOXO
OpueHTUpyeTCs B (PM3NYECKUX BeNUYMHax, He
BrageeT MaTeMaTU4eCKMM annapaTom.

He 3a4teHo

6.3 TunoBbIe KOHTPONbHbIE 3aiaHusi /UMK UHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynMpOBKM BOMPOCOB

Cemectp 2

—_

I'Ipe,u,meT MexaHukn. MexaHunyeckoe ABUXeHune. Cuctema otcyeTa. MaTeleaanaﬂ TO4Ka. TpaeKToleﬂ, nyTb,
nepemMeLLeHme.

CkopocTb, yckopeHue. MNyTb kak UHTerpan ABUKeEHUS.

[BmxeHne MaTepmaanon TOYKM MO OKPYXKHOCTU. YrnoBble U IMHENHbIE XapakTepUCTUKN, CBA3b Mexay HUMN.

MepBbin 3akoH HbtoToHa. MIHepunanbHble cuctembl otcyeta. Cuna, macca.

BTopoit 3akoH HeloToHa. Mnynbe cunel. Umnynbsc Tena.

TpeT|/|17| 3akoH HbtoToHa. |/|3OJ'IVIpOBaHHaF| cuctemMa MartepualnbHbIX TOYEK. 3akoH COXpaHeHuaA nmnyrnbca.

PeaktneHoe aBmxeHue. dopmyna Linonkosckoro.

PaboTa n mowHocTb

PaboTa nepemeHHon cunbl. PaboTa ynpyron cunbl.

3Hepl'l4ﬂ KMHEeTUYecKasn 1 NoTeHunansHasa. 3akoH COXpaHeHuA aHeprun.

Cunbl TaroteHus. MNMone cvun. 3akoH BceMmpHoro TaroteHusa. QHeprmsa Tena B Nosne Tskectn 3eMnu.

KOHCGpBaTM BHbl€ CUNbI.

MoHaTne abcontoTHO TBepaoro Tena. MNMocrtynatensHoe u BpawartenbHoe aBmkeHune. LleHTp macc.

MomeHT cunbl. MomeHT nHepumnn. OcHoBHoe ypaBHeHe AUHaMUKK BpallaTesibHOro ABMXeHuns.

MOMEHT MHEpPLIMM TOHKOTO M TOJICTOrO Konbla (BbIBOA).

MoMeHT nHepuun gucka (BbiBoA).

MoMeHT nHepumn TOHKOro cTepxHs. Teopema LLUTenHepa.

MoMEHT MMnynbca 1 3aKOH ero COXpaHeHus.

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

KnHeTtunyeckas 3Heprma BpalleHna n KavyeHus.




CBobogHble He3aTyxatwume konebanus. QuddepeHumnanbHoe ypaBHeHne konebaHuin. FapmMoHuyeckuii

20
ocumMnnATop.

21 CKOpOCTb, YCKOPEHWE, SHEPTUSI TAPMOHMYECKOro KonebaTenbHOro ABMKEHNS.

22 MaTtemaTniecknin MasiTHUK Kak rapMOHUYECKUIA OCUUIAATOP.

23 Dur3nYecKkMin MasTHUK Kak rapMoOHMYecKnii ocumnnatop. NpuBeneHHas anvHa.

24 CeobogHble 3aTyxatowme konebanuns, anddepeHumanbHOe ypaBHEHNE U €ro PeLLEHNE.

25 AmMnnuTyaa 3atyxatowmx konebaHuin. KoapduumneHT 3atyxaHus.

26 Yrnoasi 4yacToTa 3aTyxawLmx konebaHum kak yHKLMSA koapduLmneHTa 3atyxaHus. Jlorapudmmuyecknii
OeKpeMeHT 3aTyxaHusl, BpeMsi penakcauum.

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

28 BonHoBble npoueccol B ynpyron cpege. NMpoaosibHble 1 nonepeyHble BOSHbI.

29 YpaBHeHME NNOCKOW BOSHbI. CTOAYME BOMHbI

30 TennoBoe aBvxXeHne Monekys. [NapameTpbl COCTOAHUSA CUCTEMBI. YPaBHEHUE COCTOAHNA naeasnbHOro rasa.

31 OCHOBHOE ypaBHEHNE MONEKYNAPHO-KMHETUYECKON TEOPMM naeanbHoro rasa. MNoctosiHHaa bonbumaHa.

32 BHyTpeHHsAs aHeprusa ngeansHoro rasa. CteneHy cBoboabl MOMEKYIbI.

33 OnbiT WTepHa. Pacnpegenexnve monekyn rasa no ckopoctam. PyHkuma pacnpegeneHusa Makcsenna.

34 WpoeanbHbili ra3 B none tsxectn 3emnu. bapomeTtpuyeckas dopmyna. oeanbHei ra3 B CUNIOBOM More.
PacnpepeneHne bonbumaHa.

35 MepBoe Havano TepmogmHamukn. PaboTa rasa.

36 lMpumeHeHWe nepBoro Hayana K U3oxopuyeckomy u nsobapuyeckomy npoueccam. Pabota rasa B atux
npoveccax.

37 YpaenbHble 1 MONSIPHbIE TEMMOEMKOCTU MPU NOCTOSSHHOM O0ObEME M NpY NOCTOSIHHOM JaBIEHUM.

38 lMpumeHeHWe nepBoro Hayana K u3oTepmudeckomy npoueccy. Pabota rasa npu n3otepmmyeckomM npotiecce.

39 MprmeHeHne nepBoro Havana K agnabaTtuyeckomMy npoueccy. YpaBHeHue NyaccoHa.

40 PaBHoBecHoe cocTosiHne cuctembl. Kpyrosow npouecc. TennoBast MawmnHa u eé KrN. Beunbin asuratens
nepsoro poga. ObpaTumele n HeobpaTUMble MPOLIECCHI.

41 Lnkn KapHo u ero K.

42 BeuHbln aBuratens BToporo poga. Bropoe Havyano TepmMoguHamMuku.

43 TepmoanHammyeckoe NoHATME aHTponun. HepaseHcTBO Knaysuyca. TpeTbe Havyano TepMognHaMUKN.

44 PeanbHble rasbl. YpaBHeHne BaH-gep-Baanbca. M3oTepMbl peanbHbIX ra3oB. Kputnyeckaa temnepaTtypa.

45 BHyTpeHHAs aHeprusa peanbHoro rasa. Addekt [xoyna-ToMmcoHa.

46 CpegHss gnvHa ceoboaHoro npobera monekyrn. ABneHns nepeHoca.
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47 OneKTpu4eckuin 3apsig 1 ero cBoncTea. 3akoH KynoHa.

48 OnekTpuyeckoe none. Hanps»KeHHOCTb 3NeKTPUYecKoro Nons, Nons ToO4eYHoro 3apsaa, NPUHLMN
cynepnosnumm nonen.

49 dnekTpuyecknii annonb. PacyeT HanpsXeHHOCTU Nonga AUNons.

50 CwvinoBble NMNMHWK 3neKTpuyeckoro nons. MNoTok BekTopa HanpsKeHHOCTU Yepe3 NOBEPXHOCTb.

51 Teopema Faycca ONs anekTpuyeckoro nons. PacyeT HanpskeHHOCTU 3NEeKTPUYECKOTO Nofsi PAaBHOMEPHO
3apskeHHOW cdepsl, Wwapa.

52 PacueT HanpspkeHHOCTU 3NEKTPUYECKOro Mons GEeCKOHEeYHOW paBHOMEPHO 3apSKEHHON NIIOCKOCTU; ABYX
napannenbHbIX NIIOCKOCTEN.

53 Pac4yeT Hanps»KeHHOCTU 3NeKTPUYECKOro nonsd paBHOMEPHO 3apsiKEeHHON HUTW.

54 Pa6ota cun anektpuyeckoro nong. MoteHuman. 3kBUNoTeHUManbHble NoBepxHOCcTU. CBA3b Mexay
HanpsHKeHHOCTbIO U MOTEHLMANIOM 3f1EKTPUYECKOro NOons.

55 Teopema o LUMpPKynsALMM BEKTOPA HaNPsPKEHHOCTU 3MEKTPUYECKOro Nons.

56 [MpoBOOHMKKN B ANEKTPUYECKOM none.

57 OneKTpoeMKoCTb MPOBOAHMKOB.

58 KoHaeHcaTopbl. EMKOCTb Mnockoro koHAgeHcaTopa.

59 [MpumMeHeHne koHAEeHCaToOPOoB AN n3MepeHus Manbix 3apsaos. OnbIT MunnukeHa.

60 OneKkTprUYECKNA ANMNONb BO BHELLHEM 3EKTPUYECKOM MOofle.

61 MonsipHoe nNpeacTaBneHne 06 aTomax U Morekynax BellecTsa. Bektop nonspusaumm.

62 MoBepXHOCTHasA NNOTHOCTb CBA3aHHbIX 3apsAoB. BekTop anekTpuyeckon MHAYKUUK.

63 OHeprus 3apskeHHOro NPOBOAHMKA. DHEPIUst AneKkTpuyeckoro nons. MNnoTHOCTL SHepruw.

64 Cwuna n nnoTHoCTb Toka. HanpsipkeHune, conpotuenexme n 9C.

65 3akoHbl anekTpuyeckon Lenn. 3akoH OMa B auddepeHumnansHon hopme.

66 3akoH [xoynsa-leHua.




67 MpaBuna Knpxroda.

68 MarHuTHOe none — norne ABMXYLUMXCA 3apsaaoB. Xapaktepuctukn nons. 3akoH buo-Casapa-Jlannaca.

69 Pacuet HanpAXXeHHOCTU MarHUTHOIo NoJid KPpyroBoro ToOka Ha ero ocu.

70 PacueTt Hanps>XeHHOCTN MarHMTHOIro nosid NpAMOro Toka.

71 Teopema O UMPKyInAaunm BeKTopa HanpAXeHHOCTU MarHMTHOro nona.

72 Pacuet HanpaA>XeHHOCTU MarHUTHOIro nonga coneHounaa n Ttopounaa.

73 [encTtBme MarHUTHOroO Nons Ha NPoOBOAHMK € TokoM. Cuna Amnepa.

74 KoHTyp C TOKOM B MarHMTHOM rone.

75 MarHuTHeIn noTok. PaboTa no nepemMeLleHunto NnpoBogHNKa C TOKOM B MarHUTHOM norne.

76 [encTBrne MarHUTHOrO Nnona Ha 3apshkeHHble Yactuubl. Cruna JlopeHua.

77 [BmxeHne 3apsKeHHbIX YacTuL, B NonepevyHoOM MarHMTHOM norse.

78 [BmxeHne 3apsKeHHbIX YacTuL, B NPOAOSTbHOM MarHUTHOM Mofe.

79 MpuHUKMN ENCTBMS LMKIOTPOHA.

80 AeneHne anekTpomarHuTHoM nHaykumm (AMW). OnbiTel Papages. MNpasuno JleHua. 3akoH M.

81 ABneHne camonHaykumn. IHOYKTUBHOCTb. MIHOYKTUBHOCTL coneHouaa.

82 MarHuTHbBIN N MEXaHUYECKUIA MOMEHTbI 31EKTPOHA Ha opbute. MMpomMarHMTHoe oTHoweHne. MOMEHTHI
aToOMOB.

83 Buabl marHeT1KoB: anamarHeTuku, napamarHeTuku.

84 deppomarHeTuku. N'mctepesnc.

85 OHeprma MarHUTHOro nonsi.

86 Tok cmeweHus. MNonHbin ToK. YpaBHeHne Makceenna.

87 OnekTpoMarHuTHoe none.

88 OnekTpomarHuTHble kornebaHus. KonebatenbHbIi KOHTYP.

89 OTKpbITbIV KONebaTenbHbIN KOHTYP. OBpaszoBaHWe ANeKTPOMarHUTHOW BOMHbl. CBOMCTBA 3NEKTPOMAarH1THOM
BOJTHbI.
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90 3aKoHbI reOMETPUYECKON OMTUKN

91 JInHza. OnTnyeckne npmubopsl.

92 MokasaTenb NnpenomMmneHus BelecTsa. ucnepcus.

93 MpoxoxaeHne cBeTa Yepes BelecTBO. 3akoHbl byrepa n Panes.

94 UHTepdepeHuna ceeTa. UHTepdepeHLMOoHHas KapTuHa.

YcnoBus MakCMMyMa U MUHMMYMa MHTEPdEPEHLIMOHHON KapTuHbl. KorepeHTHble BomnHbl. OnTnyeckas

95
pasHoCTb XoAa.

96 Cnocobbl NonyyYeHnst KorepeHTHbIX BOSH B onTuke. OnbIT KOHra.

97 UHTepdepeHuna B TOHKMX nneHkax. Konbua HetoToHa.

98 MpumeHeHne nHtepdepeHumn. HtepdepomeTpobl.

99 Oundbpakunsa ceeta. MpuHunn MNonreHca-dpeHens.

100 | 3oHbl PpeHens, 06bsICHEHME HA X OCHOBE SBMEHUS ANdpakunmn. 3o0HHbIE NITACTUHKM.

101 OndpakunoHHas pelueTka: yCTPOUCTBO M NPUHLMM AEACTBUA.

102 OndpakumnoHHas pelueTka Kak cnekTpanbHbli npubop. ducnepcus n paspeluatowias cnocobHoCTb
ANdPaKLNOHHOW peLLeTKN.

103 | EcTecTtBeHHbIV 1 nonapu3oBaHHbLIN cBeT. Buabl nonapusauun. MNMonapusatop u aHanusatop. 3akoH Mantoca.

104 | CnocoObl nonyyeHns NoNspmM3oBaHHOro ceeTa. 3akoH bptocTepa. [1BovHOE nyYyenpenommneHune.

105 | BkcnepumeHTanbHble OCHOBLI TEOPUM CTPOeHUs atoMa. Mogenb atoma no Pesepdopay.

106 | OnbiT ®paHka u epua.

107 |lMonHas cuctema KBaHTOBbIX YMCEN aMeKkTpoHa B atome. MNpuHumn MNaynn.

108 |lMoctynatel Bopa. CepuanbHas hopmyna ans atoma BO4OPOAA.

109 | ATOMHOE 98P0 1 ero xapakTepuctuku. Nsotonsl.

110 | OedekT Macchbl U aHeprusa CBA3M aTOMHOro saapa.

111 EcTtectBeHHas pagmMoaKkTMBHOCTb. 3aKOH pagMoaKTMBHOIO pacnajaa.

112 | ApepHble peakuuu.

113 | PeHTreHoBsckue nyyn. 3akoH Mosnu.

114 | Oudpakumnsa peHTreHOBCKNX NyyYei. PEHTreHOCTPYKTYPHbIN aHanms

115 | TennoBoe nanyyeHune. 3akoHbl M3MyYyeHNUss aBCOMIOTHO YepHOro Tena.

116 | PoToacbdekT.

117 |[daeneHue ceeTa.




118 | Ad ekt KomntoHa.

6.3.2 TunoBble TecTOBble 3a4aHUA

TunoBble TecToBble 3adaHUsA HaxoasaTcs B [Mpunoxenmn k gaHHown P
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHuUsA (3agayuun, Kenchbl)

[MpakTnko-opneHTUpOBaHHblEe 3adaHns HaxogaTca B [MNpunoxeHun Kk gaHHon Prg

6.4 MeToguueckue MmaTepuansbl, onpegensiowme npoueaypbl OLLEHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexxyTo4HOM aTTectalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn

3a40JTKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOM aTTecTauuMuM pernaMmeHTUMpPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOYHOW aTTecTauum 00yyatoLLmMXCsi»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmum No gUcCumniiMHe

YcTHasa +

MncbmeHHasn +

KomnmeepHoe TeCcTupoBaHue

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

* BO3MOXHOCTb MOMb30BaThCS CNPaBOYHbIMU Tabnuuamu, KarbKynsaTopoM;
* Bpemsi Ha nogroTtoBky oTBeTa no ounety 45 MUHYT.

NHas

7. YYEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE OAUCLUUNIINHDbI
7.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue M3paTtenbcTBO | Nog nagaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
JlapuoHoB, A. H., [Kypc cusukn http://www.iprbooksh
Kypakos, 0. u., BopoHEX: BODOHEXCKMI 0p.ru/72682.html
Bowvues, B. C., lp_ - BOpoHexXcknm
Manwukos, n. H., Ar ocyﬂ?p;TBeHHbM 2016
NapvoHosa, H. H. papHbIi YHMBEpPCUTET
[peKos, B. c. um. Mmnepatopa MNeTtpa
Bowuwesa, 0. B., Mepsoro
Ceupungosa, A. H.
JletyTa, C. H., Yakak, |Kypc pumanku. Ontuka OpeHbBypr: http://www.iprbooksh
A A OpeHByprckuit 2014 op.ru/30111.html
rocyaapCTBEHHbIN
yHuBepcuteT, 36C ACB
CrapoctuHa, W. A, [Kpatkuii kypc dwusukn gns KazaHb: KasaHckuit http://www.iprbooksh
Bypnoosa, E. B., | 6akanaBpos HaLMOHanbHbIN op.ru/79312.html
CanbmaHos, P. C. nccnenoBaTenbCKUN 2016
TEXHOSTOMMYECKNN
yHUBEpCUTET
7.1.2 JononHuTenbHasa y4yebHas nutepartypa
B.M. MakcumoB, M.H.|®usuka [Tekct]. Yactb 1. http://nizrp.narod.ru/
MonsiHckun, C.A. | MexaHuka. M-B0 0BpPasOBaHUS! metod/kaffysik/12.pd
MopxeLkun WHameupyansHble 3auaHM§| Hayku P®, CTGITYPT.- 2015 f
ans CaMOCTOSATENBHOW Cr6.- CM6ITYPN
paboTbl CTyOeHTOB : y4ebHo- "
mMeTogu4eckoe nocobue
Yakak, A. A. Kypc PU3NKN. OpeHbypr: http://www.iprbooksh
MonekynsipHas du3amnka OpeHbyprckui 2009 op.ru/30110.html
rocyapCTBEHHbIN
yHuBepcuteT, 36C ACB
AA. AbpamoBud [u|Ontuka [Tekct]: y4ebHo- M- Bo oGpa3oBaHus © http://nizrp.narod.ru/
ap-] MeToaudeckoe nocobue K Hayku P®, BLUTS 2017 metod/kaffysik/Lab3-
nabopaTtopHbiM paboTam Ne cnerynTta. — Cne.: 31_3-
3—31, 3—41 BLUT3 CMerynTn 41_2017_final.pdf




B.O. KabanoB, M.H.
MonsHckui, E.A.
AwkeBuny

dusuka. MexaHuka "
MoIeKynsipHas dusmka:
MeTon. yKasaHusi K

nabopaTtopHbiM paboTam Ne

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,

http://nizrp.narod.ru/
metod/kaffysik/1593
525599.pdf

1-51, 1-61, 1-71  Ons| Bbicw. WK. TEXHONOMMH Y 2020
bakanaspoB BCeX | aHepreTuku. - CaHkT-
dakynbTeToB MeTepbypr: BLUT3
cneryntg
B.O. KabaHoB, B.M.|®usumka. InekrpomarHeTnam http://nizrp.narod.ru/
Makcumos, A.A. |[TekcT]: yyebHo- M-Bo obpasoBaHus 1 metod/kaffysik//16.p
AbpamoBuy meTogmnyeckoe nocobue k| Hayku PO, CMGITYPI. — 2015 df
nabopatopHbim pabotam Ne| CM6.: CMGITYPMYPM
2-51, 2-52, 2-53
B.O. KabaHoB, C.A.|®Pusnka. InemMeHTbl Teopun http://nizrp.narod.ru/
Mopxeukun, E.A. | norpelwuHocTen [TekcT]: M-BO 06Da30BaHMS 1 metod/kaffysik/2018
AwkeBny y4yebHo- MeTogudeckoe Eq; BLITD _05_15_01.pdf
nocobue k nabopaTtopHoOmy CFILEIagIL(?/I'IT,E’I, - Cr6.: 2018
MpaKTVKyMy ANA\ BT CnerynTh
OakanaBpoB BCEX
HanpasneHnin
C.A. Mopxewkun, | OnTrka [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
B.M. MakcumoB, A.B.|meTogmyeckne ykasaHus K Hayku PO, BLUT3S 2017 metod/kaffysik/2018
denopor nabopaTtopHbiM paboTam Ne CcnerynTa. — Creé.: _01_12.pdf
3-11, 3-12, 3-21 BWT3 Cnerynta
M. 1O0. OémuHa, K. A.|®usmka. Ontuka: yvebHoe| M-BO Hayku U BbICLIEMO http://nizrp.narod.ru/
Kptokos, E. A. [nocobue o6pazoBaHusi PO, C.- metod/kaffysik/1684
Awkesuny MeTepb. roc. yH-T Npom. 114266.pdf
TEXHOMOMMU 1 An3aliHa, 2023
BbICLU. LK. TEXHOMNOMMK U
3HepreTukun.- CaHkT-
MeTepbypr: BLUT3
cnerynta
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 cnerynth. — CMé.: f
3—51, 3—61, 371 BWT3 Cneryntn
M. 1O. OdémuHa, E. A.|dunsuka. MonekynspHas http://nizrp.narod.ru/
Awikesny, K. A. [dusuka n TepmoamHamuka. metod/kaffysik/1656
KptrokoB Pewenne 3ajau: 006355.pdf
mMeToanyeckue ykasaHusi
ANA CTyAeHToB Bcex ¢opM
00y4eHuss No HanpaeneHusm M';O HayKki v B;gmgro
noarotoskm:  01.00.00 —| © pa3OBgHMﬂ i
Matematvka U MexaHuka, Metep6. roc. yH-1
13.00.00 — OJnektpo— M MPOM.TEXHONOT 1
TennosHepretnka, 15.00.00 Avsaiita, Buicw. Lk, 2022
— MawmHocTpoeHue, TexHonormn n
18.00.00 — Xumunueckne| CSHEPreTMKA— CahkT-
MeTtepbypr: BLUT3
TexHonorun, 20.00.00 — CrerynTa
TexHochepHasd
BesonacHocTb n
npupoaoobyCcTpoOnCTBO,
29.00.00 — TexHonoruu
NEerkov NPOMbILLINEHHOCTM
A.A. Abpamosuny, B.O. | dusnka. MexaHuka n http://nizrp.narod.ru/
KabaHos, C.A. | MmonekynspHas duanka metod/kaffysik/2018
MopxeLkun [TekcT] : y4yebHo- MéBu?]?g pé:l ?I%BF?*I'IM'?’,D,P?, 2018 _06_16_01.pdf
MeToamM4yeckoe nocobue K Cr6.- BLUTS CHGWhTﬂ
nabopatopHbiM paboTam Ne "
1-31, 1-32, 1-33, 1-41, 1-42
B.N. Jenman, O.1O.|®dusuka. M-BO HayKku 1 BbICLLETO http://nizrp.narod.ru/
Hepkayera, A.B. | QnektpomarHeTnam. obpasosaHusi PO, C.- metod/kaffysik/1635
denopos BoinonHexne nabopatopHon | MeTep6. roc. yH-T MpoMm. 186327 .pdf
paboTbi: MeToamnyeckue | TexHonormin u ausaiiHa, 2021

yka3aHus K nabopaTopHbIM
pabotam Ne 2 — 31, 2 — 41
ans GakanaBpoB BCEX
dhakynbLTeToB

BbiCLU. LK. TEXHONOMMK 1
3HepreTuku. - CaHkT-
MeTtepbypr : BT
cneryntn




E.A. AwkeBuy, M.H.
MNonsHckui

OUBUKA  [Tekct] Y. 1L
KonebaHuns. MonekynspHas
dusnka. MNHaouBmayanbHble

3adaHus  Ons pacyeTHbIX

M-Bo obpasoBaHus n
Haykn P, BLUT3

http://nizrp.narod.ru/
metod/kaffysik/2018
_12_16_01.pdf

paboT cCTygeHToB: y4ebHo- cnerynrtg. - Cre. : 2018
MeTogudeckoe nocobue ans BWTS CMeryrTa
OakanaBpoB BCEX
HanpasneHnn
AJL AwkanyHuH, |®usnka. Y. V. Ontuka:| M-Bo Hayku 1 BbiCLIEro http://nizrp.narod.ru/
M.H. MonsHckuin meToOMYeckne YykasaHus u| o6p. PO, C.- MeTtepb. metod/kaffysik/1588
3afaHunA ansa roc. yH-T NpomM. 480628.pdf
camoCTOSITENbHON  paboThbl | TexHOMNorMin n gu3anHa, 2020
CTYOEHTOB BbICLU. LK. TEXHOMNOMK U
3HepreTnkn. — CaHKT-
MeTepbypr : BLUT3
cneryntg
AJl. AwkanyHuH, E.A. [®PUBUNKA. OSnekTpoctaTuka. http://nizrp.narod.ru/
Awkeswny, T.C. [[NocTosiHHBIN TOK. metod/kaffysik/1575
'ycaposa MHhouBnayansHble  3apjaHvs | M-Bo Hayku 1 BbiCLUErO 931125.pdf
ans pacYeTHbIX paboT | obpasoeaHust PP, BLUTS 2019
[Teket] Y. 3:  yuebHo- cnierynTq. - CIo. :
MeTogudeckoe nocobue ans BLUTS CMNerynTq
CTYLEHTOB BCEX
¢hakynbTeToB
E.A.AwkeBny, dusuka. NaGopaTopHble | M-BO Hayku 1 BbICLLIEMO http://nizrp.narod.ru/
A.B.®enopos , | pabotbl  1-11, 1-21, 1-22: obpasoBaHus PP, C.- metod/kaffysik/1598
T.C.l'ycaposa meToaudeckne ykasaHus K| MMeTepB. roc. yH-T MPOM. 304411.pdf
nabopaTtopHbiM paboTam TEXHONOMIM 1 An3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
3HepreTuku. - CaHkT-
MeTtepbypr : BLWUT3
cneryntg
B.N. NNeiimaH [v ap.] ®dunsnka. OnNekTpoMarHeTnsm M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
[TekeT]: y4yebHo- P metod/kaffysik/22.pd
MeToamM4yeckoe nocobue K Haykn PO BILITS . 2016 f
nabopaTtopHbiM paboTam Ne CBHU?%n(;rﬁér_ndrer.
2-31, 2-41, 2-51 A
A.A. AlwKanyHuH dunsmka. http://nizrp.narod.ru/
OneKkTpoMarHeTusm. M-Bo obpasoBaHusa u metod/kaffysik/2020
WHameupyanbHble  3agaHus Hayku P®, BLUTO 2018 _04_18.pdf
Ans pacyeTHon  paboThbl crnerynTtg. - Crie. :
[ TekcT] yyebHo- BWTS CNerymnTa
MeToan4veckoe nocobue
C.A. TlMopxeukuin [n|dnsmka. InekTpoMarHeTn3m http://nizrp.narod.ru/
ap.] [TekcT]:y4ebHo- metod/kaffysik/21.pd
MeTo,umzeCKoe nocobve K M-Bo obpasosatius u f ks
nabopaTtopHbiM paboTam Ne Hayku P®, BILITS ) 2016
201 211 221 ans cnerynta. — Crie.:
’ ’ BWTS CMerymnTa
OakanaBpoB BCEX
HanpasneHnn
M. 1O. démuHa, 0. 10. | dPusuka. dusnueckmne | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
LinoskuH, E. A.|OCHOBbI MexaHukn: Y4yebHo-| obpasosaHusi PO, C.- metod/kaffysik/1645
AuikeBuy meToaudeckoe nocobue MeTepb. roc. yH-T 567563.pdf
NPOM.TEXHONOMIN U
ausanHa,BbicLu. WKonbl 2022
TeXHonormm u
3HepreTnkun.-CaHKT-
MeTepbypr: BLUT3
cneryntn
E.A. Awkesny, A. J1.|®usuka. Yacte VI. ®usuka| M-Bo HayKu M BbICLIEMO http://nizrp.narod.ru/
ALLKanyHuH, A.B. |aTtoma " sapa: | obpasoBanHus PP, C.- metod/kaffysik/1617
®epnopos WHpovenayaneHble  3adaHus | MeTepb. roc. yH-T MPOM. 725689.pdf
ANs pacyeTHOM  paboThbl | TexHOMorvn 1 am3saiita, 2020
CTyOEHTOB!: mMeToAnYeckue | BeICLU. LK. TEXHONOMMKN U
yKkasaHua  Ans - CTydeHToB SHepreTuku. - CaHkT-

Bcex hopm 0by4deHus

MeTtepbypr : BT
cneryntn




M. 0. OémunHa, K. A.
Kptokos, M. H.
Kynbbuukas, E. A.
AwkeBny

dusuka. KonebaHus “| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/

BOSHbI: y4eb. nocobure obpazosaHusi PO, C.- metod/kaffysik/1675
MeTepb, roc. yH-T Npom. 650908.pdf
TEXHOMNOIMN U gn3anHa, 2023

BbICLU. LK. TEXHOMNOMK U
aHepreTukn.- CaHkT-
MeTepbypr: BLUT3

cneryntg
M. 10. [OémuHa, K. A.|®usmka. Ontuka. W3ydeHne | M-Bo Hayku U BbICLLIErO http://nizrp.narod.ru/
Kptokos, B. W.|3akoHa Marmoca: yyebHo-| o6pazosaHusi PO, C.- metod/kaffysik/1705
NeiimaH, E. A. | meToanyeckoe nocobue MeTepb. roc. yH-T npom. 135632.pdf
AwikeBuny TEXHONOrn N ansamnHa, 2023

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

7.2 MNepeyveHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHo-6MbnnoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMbB INYMNTH [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

7.3 NepeyveHb NMULIEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue matepmanbHO-TEXHUYECKOoN 6a3bl, HEO6XOAMMON AN OCYLLEeCTBNEHUA 06pa3oBaTeNibHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHune

MynbTumMeguinHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, gocka
JlekynoHHasa ¥ A pyA 4 P A
ayautopus

YyebHasi aygutopus

CI'IeLI,VIaﬂVI3MpOBaHHaF| mebenb, aocka

B-501

JlabGopaTopHbIi CTEHA ONs onpedeneHvs napamMeTpoB NMUH3bl U rpagaHa. JlabopaTopHbI CTeHA
ANs onpefeneHns KOHUEHTpaUMM BOAHbIX PacTBOPOB C MOMOLLLIO U3MEPEHUS UX MoKaslaTenew
npenomneHns. JlabopaTopHbI CTeHA ANdA onpefeneHus OfvHbl CBETOBOW BOJSHbI C MOMOLLLIO
konel, HetoToHa. JlaGopaTopHbI CcTeHa ANns onpefeneHust AnvHbl CBETOBOW BOJIHbI C MOMOLLbIO
ONdPaKUMOHHOM pelleTkn. JlabopaTopHbIi CTeHn, Onis OonpefeneHus YOernbHOro BpalleHust
pactBopa caxapa. JlabopaTopHbi CTeHA ANs UccrefoBaHWUs TENMoBOro U3NyyYeHus ceporo
Tena. JlabGopaTopHbii CTeHO [Ans onpedeneHuss Cuibl CBeTa WCTOYHMKA C  MOMOLLbHO
ceetoguona. JlabopatopHbii  CTeHA ONs  MCCMNedOBaHUS  CnekTpa aroma  Bogopoja.
JlabopaTopHbI CTeHO, ANsi MCCNegoBaHUs CTaTUCTMYECKOW o06paboTkn sSOepHbIX M3MEPEHUN,
pacnpegeneHue NyaccoHa

B-503

Mwukpockonbl 6uonormndeckue, nonsapumeTpbl kpyrosele CM3, MoHoxpomeTpbl YM-2, ckambs
onTnyeckas, pedpaktomeTpbl NP®P-454B, pedpaktomeTpbl PIJ1-3, nupometpbl OMMAP-09,
roHMomeTpbl, ocBeTnuTenn-BNO-1, 6nokn nutaHma BC4-12, pagnomeTtp poHoBbI PKBE4-1cMm.




B-505

JlabopaTopHbI CTeHA ANns uccrnenoBaHUs KonebaHun NpYXMHHOTO MasATHMKA. JlabopaTopHbI
CTeHO [Ons wuccnegoBaHUs 3akoHOB KonebaHus MaTemaTtuyeckoro MasTHuka.JlabopaTopHbIn
CTeH4 AN uccnefoBaHus usmMyeckoro MasTHuKa. JlabopaTopHbIi CTeHA ANA UcCcrnegoBaHus
CKOPOCTM 3Byka C nomolblo curyp Jluccaxy. JlabopaTopHbii CTeHZ [Ans  WUCCneaoBaHUs
CKOPOCTM 3ByKa MpW MOMOLUM CTOSuMX BOMH. JlabopaTopHbll CTeHA ANna  uccrneaoBaHus
KoapdmumeHTa BsskocTm no metogy Crokca. JlabopaTopHbli CTeHO ANsS WUCChnefoBaHuWA
MOMEHTa MHepLMN TBEPAOro Tena MeToAOM KPYTUIbHbIX korebaHun. JlabopaTopHbIn cTeHa Ans
uccregoBaHWsl  OCHOBHOIO 3akOHa [AWHaMUKM  BpallaTenbHOro ABwkeHus. JlabopaTopHbIn
CTeHO Ans onpefeneHus cpefHen KBaapaTUYHOM cKopocTu Morekyn. JlabopaTopHbin cTeHf
Ana  onpegeneHvs OTHOLWIEHUA TEMMOEMKOCTM BO3dyxa Mpyv  MNOCTOSAHHOM  AaBneHun K
TENNOEeMKOCTM Mpu  MOCTOSIHHOM  oObeMme. JlabopaTopHbil  CTeHA Ans  onpefeneHus
KoapdmumeHTa BA3KOCTM BO3dyxXa KanumnsipHbiM  MeTodom. JlabopaTopHbil  CcTeHg [Ans
onpegerneHns koadduumueHTa TennonpoBogHOCTU BO3AyXa METOA0M HarpeTon HUTK.




MpunorkeHue
pabouelt nporpammbl AUCUMNINHBI _ PU3KKa

HaumMeHo8aHue GUCYUMNAUHbI

no HanpasneHnto noarotoBkn 18.03.01 Xumuyeckas TEXHOIIOIS
HammeHoBaHue Ol (npodunns): XuMmmyeckas TEXHOMOIMNS OPraHNYeCcKMX BELLECTB

6.3.2 TunoBble TecToBble 3aAaHUA

Ne n/n | DOpMYNUPOBKMN TECTOBBLIX 3adaHUN

Cewmectp 2

1 JlMck BpamaeTcst BOKpPYT CBOEH OCH, U3MEHSISI IIPOEKIIMIO YIIIOBOH CKOPOCTH (V7 TaK, KaK IIOKA3aHO
Ha pUCyHKe. BEKTOp yIriioBOil CKOPOCTH ® U BEKTOP YIJIOBOT'O YCKOPEHUS € HAIIPABJIEHBI B OJIHY

CTOPOHY B HHTEPBaJbl BPEMEHH ...
0.
3 |

Z ;

Q,_ 0 :

1) orO0motimortzmots
2) or0motimorty gotz
3) orOmotimortzmots
4) ortimotoumorty nots

2 Ha pucynke wu300pakeHbl BEKTOP CKOPOCTH V ABHXKYIIETOCsS Tella U BEKTOp cuibl F,
JEHCTBYIOLIEH HA TEJNO, B HEKOTOPBI MOMEHT BpeMEHH. BekTop mmmyibca P B 3TOT MOMEHT
BPEMEHHU COHAIIPABJIEH BEKTODY ...

14 9
3 F
- -
Y4
1) 1
2) 2
3) 3
4) 4

3 JIcK MOJKeT BpamaThCsi BOKPYT OCH, IEPIIEHIUKYIISIPHOM IJIOCKOCTH JUCKA U IPOXOIAIIEH uepe3
ero 1eHTp. B Touke A npukiaapiBaroT oaHy U3 cui Fi1, F2, F3 wim Fa, nexammx B miockocTH
nucka. He cozmaer Bpamaromnero MoOMeHTa OTHOCUTEIILHO PacCMaTPUBAeMOM OCH CHJIA ...




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 ...

Lz‘k A
~
ZE
C

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

[Mlapuk, TNpPUKPEIUVICHHBI K TpyXuHe (TIPYKUHHBIA MasATHUK) ¥ HAaCaXEHHBIH Ha
TOPU30HTAJIbHYIO HAMIPABJISIONIYIO, COBEpIIAET FapMOHNYECKHE KOJIeOaHusl.

7, A 1'I .

HIHHH—Q)
T

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

Iy H
| | | | > [} ) 3
S I R K R R Bl eSS |
I A | | | | | |
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| | | | | 1 |
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| " | | | | I i :
R e el e s S T L T | e
B nonoxennn O OHEPTIU: IIPYKUHHOTI'O MAadTHHUKA paBHA MI[)I(
BBeaure npaBuIIbHBINA OTBET:

40

Bonpoc Ha cooTBeTcTBHE




cTp. 3

Ha nuarpamme nyeanbHOTO Ta3a yKaXUTE TMPOIECCHI.

p

1) 1-2 uzobapa
2) 2-3 uzoTepma
3) 3-4 uzobapa
4) 4-1 uzoxopa

7 Bonpoc Ha cooTBeTCTBHE
[Tpomecc, mpu KOTOPOM KOJTMYECTBO TEIUIOTHI, TEPEIaHHOE HICATHHOMY a3y, PABHO ... , SIBJISICTCS
1) u3MEHCHHIO BHYTPCHHEH SHEPTUH — H30XOPUYECKHM
2) pabote raza — H30TEPMHYECKHM
3) HyJI0 — aAHa0aTHBIM
4) W3MEHEHUWIO BHYTPEHHEW SHEPrur U paboTe ra3a - H300apHbIM
8 TepMonuHaMUYECKUH TIPOIECC, TPU KOTOPOM paboTa COBEpIIACTCS 3a CUET HW3MEHCHUS
BHYTpEHHEH HEepPIruH, Ha3bIBACTCH ...
1) aguabaTHBIM
2) H30TEpPMHUYECKUM
3) u3obapHBIM
4) W30XOpHBIM
9 Ha nuarpamMMe n3MeHeHHUs COCTOSHUS UI€aTIbHOTO ra3a HanOoubliee 3HaUeHe BHYTPEHHEH
SHEPTUU COOTBETCTBYET TOUKE ...
P, 2 3
1 4
I ’v
1) 3
2) 1
3) 2
4) 4
10 | KII[ rerioBo# MammHbI, paboTarormieid mo nukiry Kapso, ...
1) He 3aBHCHUT OT CBOWCTB PaGoyero Teja M ONpeNeSsieTCsl TOJIbKO TeMIepaTypaMu
HarpeBaTeJisi M X0JI0ANJIbLHUKA
2) 3aBHCHUT TOJBKO OT CBOMCTB pabOuero Tejia U He 3aBHCUT OT TEMIIEpaTyp HarpeBares
XOJIOIAJILHUKA
3) 3aBHCHUT OT CBOWCTB pabodero Tejla W pa3HOCTH TEMIepaTyp HarpeBarens |
XOJIOIAIILHUKA
4) 3aBHCHUT OT CBOMCTB pabOYero Teia v TeMIIepaTyp HarpeBaress U XOJIOAUIbHUKA
Cemectp 3
1 DNEeKTpUYECKHE 3apsiibl, HaXOAIIMECS B BEPIIMHAX KBaapaTa (CM. PUCYHOK), PaBHBIC IO

a0COIOTHOMY 3HaYEeHHUIO, OYAYT ...




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

15 -t
1

5 |=-es e

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

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

I

A

1) mepneHIUKYJSIPHO MJIOCKOCTH PUCYHKA, OT HAC
2) mepreHANKYISIPHO TUIOCKOCTH PUCYHKA, K HaM

3) B IUIOCKOCTH PUCYHKA, BBEPX

4) B IJIOCKOCTH PUCYHKA, BHU3

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




MpunoxeHune

pa6oyei nporpaMmbl AUCUMNIUHLI _ Dusnka

HaumeHo8aHue OUCYUNITUHbI

no HanpasneHnto noarotoBkn 18.03.01 Xumuyeckas TEXHOIIOIMS

HanmeHoBaHwue Ol (npodmng): Xumuyeckas TEXHOMNOrMa opraHnyeckmx BeLecTB

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayum, Kenchbl)

Ne n/n YCcnoBus TUNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3a4aHun (3agay, KencoB)
1 Paauyc-BeKTop YacTuLbl MEHAETCS CO BPEMEHEM Mo 3aKoHy I = bt(l—at) , Tae b — NoCTosIHHLIN BEKTOP, a —
nonoXuTtenbHasi NOCTOAHHasA. HanTn cKopoCTb 1 yCKOpeHMe HYacTuLbl Kak (PyHKLMIO BPEMEHM.
2 YpaBHeHue apuxeHune Tena maccoit 100 kr umeeT Bug X=7-5t+4t2. HailTu npoekumio cunbl, AeACTBYIOLLEH Ha
Teno.
. 2 3
3 LWap paguycom R 1 maccon m BpaLlaeTcs BOKPYr OCY CUMMETPUM COrfIaCHO YPaBHEHUIO @ = 3+2t° +0.5t
. Onpegenute MomMeHT cun gns t=3c.
4 Mpu nogBeaeHnun K ABYM MONAM ngeansHoro ogHoatomHoro rasa 200 [k TennoTel ero Temneparypa
yBennuunacb Ha 10K. Kakyto paboTy coBepLuun npu aTom ras?
5 HanTtun umcno cteneHen cBoboabl MOMNEKyn rasa, eCcrnv U3BeCTHbI ero MonspHble TennoemkocTn Cp 1 Cy.
LLapwuk maccown 0,41 n 3apsgom 0,5 mkKn nogselleH Ha HATKM B O4HOPOAHOM 3MEKTPUYECKOM Mofe, CUNoBbIe
6 FINHWM KOTOPOTO FOPM30HTanbHbl. Ha kakon yron oT BepTUKanu OTKIIOHUTCS HUTb, €CNIN HanpsXKeHHOCTb NOMst
8 kB/m?
Mnockuii BO3AYLLHbIA KOHOEHCATOP C pacCTosiHMEM MEXAY NracTuHamMmn 2 CM, 3apsXXeH 40 pa3HOCTU
7 noteHuuanos 3000 B. Mnowaak nnactuH 100 cm?. KakoBa GyaeT Hanps)KeHHOCTb MoMs KoHAeHcaTopa, ecnu,
He OTKIoYas UCTOYHUKA HanNpPsbKeHWs, MNacTUHbl pa3aBuHYTh 4O PAcCTOSHUA 5 cM?
Jlamnoyka 1 peocTar, coeAMHEHHbIE NOCNeAoBaTENbHO, MPUCOEAMHEHbI K UCTOYHMKY TOKa. HanpsbkeHne Ha
8 3axmmMax namnoykm pasHo 40 B, conpoTueneHne peoctata paBHo 10 Om. BHelwHssa uenb notpebnset
MoLHocTb 120 BT. Hantu cuny Toka B Lenu.
Bo ckonbko pas 3apsig Yyactuubl, ABMxKyLLencs co ckopocTbto 100 km/c B MarHMTHOM none ¢ nHaykumen 0,3 Tn
9 no oKpyxHocTu pagnyca 0,04 m, 6onblue 3apsga anekTpoHa? AHeprus Yactuupbl 12 kaB.
Katywka pguametpom 4 CM HaxogutCcsi B MEPEMEHHOM MarHWUTHOM Mofie, CWUMOBble JIMHUU KOTOPOrO
10 napannenbHbl OCK KaTywkKn. [pu nameHeHUn nHaykumm nond Ha 1 Tn B TeyeHne 6,28 ¢ B KaTyLLKe BO3HUKNA
O[C 2B. Ckonbko BUTKOB MMEET KaTyLuka?
UeMy paBeH yron MosfiHOro BHYTPEHHEro OTPaXXeHus Mpu nageHuu fydva Ha rpaHuuy pasgena AByX cpeq,
11 OTHOCUTENbHbIN NoKa3aTesb NPerioMAeHNs KOTOPbIX paBeH 27
Ha gudpakumoHHyo peLleTky ¢ nepnogom 12 MKM nagaeT MOHOXpoMaTuyeckas BonHa. Onpegenntb anvHy
12 BOJHbI, €CNW Yrofn Mexay AMMPaKLUMOHHLIMU MakCMMyMaMi BTOPOrO M TPeTbero nopsaaka paseH 3°.
Yron mMexay rnaBHbIMU NNIOCKOCTAMU NonspuaaTopa 1 aHanusatopa coctasnseT 30°. Onpeaenute
13 N3MEHEHME NHTEHCMBHOCTU MPOLLEALLErO Yepe3 HUX CBETA, ECMNY YroNn MeEXAyY rMaBHbIMU NITOCKOCTAMU paBeH
450,
KpacHas rpaHuua ans pyouamnesoro dpotoanemeHTa cootsetctByeT 800 HM. Kakyto pa3HOCTb NOTEHLManos
14 Hado NPUIOXUTL K POTOSNEMEHTY, YTOObI 3agepaTb SMEKTPOHBI, UCNyCckaeMble Nog 4eNCTBUEM
ynbTpadmoneToBbix ny4en gnmHon BonHbl 100 HM?
Mpu nepexoae aneKTPoOHOB B aTOMax BOAOPOAA C YETBEPTOM CTaLMOHAPHOW OpOUTLI HA BTOPYHO M3My4aloTcst
15 doToHbI ¢ aHepruein 0,04:101° [Ix (3eneHas NuHWUA BoAOPOAHOro criekTpa). OnpeaenuTb ANUHY BOMHbLI 3TOM

JINHUN.




