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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 MOHSTUSI N 3aKOHbI (DU3MKMN.

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-3.1 : Cnoco6eH NnpuMeHATbL COOTBETCTBYHOLUA PM3NKO-MaTeMaTUYECKUA annapaT, MeToAbl aHanusa u
MoAenupoBaHUs, TEOPETUYECKOro U 3KCNEePUMEHTaNbLHOro UccriefoBaHUs Npu peweHnn npodeccruoHanbHbIX
3apad

3HaTb: dI)M3VI‘-IeCKVIe OCHOBbI MeXaHUKKn, anekTpnyecrtea n MarHeTuama, (bVI3l4KV| konebaHui 1 BOSH.

YMmeTb: 00BbACHATL CYLLUHOCTb (bM3MLIeCKVIX SABNEHNN 1 NPUMEHATb 3aKOHbl MEXaHWKN, TeEpMOONHAMUKN, SNEKTpUYeCTBa U
MarHetTusma

Bnagetb: MeTogamu pelleHus 3agady C nNpuMeHeHueM (PU3UYEeCKMX 3aKOHOB, MeTodaMu MpoBedeHUs (OU3NYECKMX
M3MEpPEHN N KOPPEKTHOM OLIEHKM MOrPELLHOCTEN NMpU NPOBEAEHUN (PU3NYECKOro IKCrepumMeHTa.




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?j (vacwl) | (vackl) | (wackr) KOHTpOIiA
Pasgen 1. OcHOBHble 3aKOHbI MEXaHUKM.
Tema 1. KnuHemartuka.
OTHOCUTENBHOCTL  ABWXKEHMS. Cuctema  oTcueTa.
KuHemaTnka  maTepuanbHOn  Toudku. [lepemelueHue,
CKOpOCTb W  yckopeHue. BpawartensHoe aBuXeHue
TBEPOOro Tena. YrnoBble BENTUYMHBI.
4 4 6 10
NabopatopHasi paBota Ne 1-11  "OnpegeneHue
koadphmumeHTa Bs3kocTn no metogy Ctokca".
Tema 2. [InHamuka matepuanbHOM TOUKMN.
3akoHbl HbloToHa. 3akoH coxpaHeHus umnyrnbca. PaboTa
U MoOLHOCTb. PaboTta ynpyron cunbl. KuHeTudeckasd u
noteHumanbHas aHeprus. [lonHas 3Heprnsi.  3akoH nPre
coxpaHeHus 3Heprun. Yaap Ten. 3akoH BcemupHoro 4 4 10 ’
TaroteHms. Kocmmnyeckne ckopocTtu.
Tema 3. [QuHamuka BpallaTeNbHOro ABWXEHUS TBEPOOro
Tena.
MomeHT cunbl MU MOMEHT wuHepuun. OCHOBHOW 3aKOH
OVNHaMUKM  BpawartenbHoro  ApwxeHust.  KuHeTudeckas
3HeprMs  Bpawawoweroca Tena. MomeHT wumnynbca. 1
3aKoH CoOXpaHeHNss MOMEHTa 4 4 8 10
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
nepneHavKkynspHbix KonebaHwui. [peBpalleHne 3SHepruu
npuv konedanusix. MasiTHUKuN.
4 4 8 10
JlabopaTtopHasa  pabotra Ne 1-31  "WccnepoBaHue
KonebaHuin Npy>XMHHOIO MaaTHMKA". n.Pre
Tema 5. 3atyxatowime u BbIHYyXOeHHble KonebaHus.
OundpepeHymnansHoe ypaBHeHue 3aTyxaroLmx
konebaHni. OOWwMA BuA  3aTyxawoWwmx  KonebaHwi. A A 10

BbIHy)K,D,eHHbIe konebaHusi. Pe3oHaHc.




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

JlabopatopHasi pabota Ne 1-42 "OnpeneneHue CKOpOCTU
3ByKa Mpu NOMOLLM CTOSYUX BOMH".

Pazgen 3. MonekynsipHas douauka n TepMmognHammka.

10

Tema 7. MonekynsipHasa u3uka.

YpaBHeHME COCTOSIHMS ugeanbHoro 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.

Tema 8. TepmoanHamuka.

MepBoe Havana TepMoAMHaAMWKW. TEMnOeMKOCTM rasoB.
Linknuyeckue npoLecchl. Tennosas MaLLMHa,
KoadhdmumeHT nonesHoro genctemd. Lukn  KapHo.
Btopoe Havano TepmoauMHamuku, obpaTumble U
HeobpaTMMble NPOLECCHl. DHTPONUA, ee CTaTUCTUYECKUIA
cmbicrn. PazoBble nepexodbl.

JlabopaTtopHass  pabota Ne 1-61  "Onpegenenue
OTHOLUEHMST TEMNMOEMKOCTEW BO3gyxa NpU MOCTOSIHHOM
OaBIeHNM K TENSIOEMKOCTU NPU MOCTOSTHHOM 06beme".

Utoro B cemecTpe (Ha kypce ans 3A0)

PIP,J1

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

34

34

34

78

2,5

33,5

Pasgen 4. OnekTpnyecTso.

Tema 9. DnekTpnyeckoe none.

HanpsbkeHHOCTb M MNoTeHUMan anekTpuyeckoro nons,
CBS3b Mexay HUMU. Teopema laycca  ans
3ANEeKTPOCTaTU4ECKOro nong. MpoBogHUKM B
3NEKTPUYECKOM none. EmkocTb. OHeprus
3NEeKTPUYECKOro nons. [JManekTpuku.

Tema 10. SnekTpnyecknii Tok.
3akoHbl noctosHHoro Ttoka. JMC. MNonHas anekTpuyeckas
uenb.

JlabopatopHass pabota Ne 2-11  "WMccneposaHue
anekTpuyeckoro nons".

JlabopatopHasi pabota Ne 2-21 "/amepeHue eMKOCTU
KoHOeHcaTopa 0annmMcTnyecknm ranibBaHoMeTpom".
NabopaTtopHasi pa6ota Ne 2-01 "M3yyeHue 3akOHOB
NMOCTOSIHHOIO TOKa".

10

10

20

Pasnen 5. MarHeTuam.

10

10

18

20

PP,

n,Pre




Tema 11. MartutHOE norne.

CunoBoe pgencTtBuMe  MarHUTHOro  nons.  [BwxkeHue
3apsHKEHHbIX YacTuy, B MarHUMTHOM none. 3akoH bwuo-
Casapa-Jlannaca. Teopema o uupkynsuun. [lone
coneHovaa. fBneHMe  9MNEeKTPOMAarHUTHOM  UHOYKUUW.
[eHepaTopbl 3ANEKTPUYECKOrO TOKa. DHEprusi MarHUTHOro
nong. MarHeTuku. ®eppomarHeTnsm.

JlabopatopHasi pabota Ne 2-52 "N3mepeHue MarHUTHOro
nonsa semnu".

JTabopaTopHasa pabota Ne 2-51 "WUccnepoBaHue siBNEHUsI
AMEeKTPOMarHMTHOW MHAYKUUKN".

10

10

16

20

Tema 12. OnekTpoMarHuTHble konebaHusi U BOSHbI.
KonebatenbHbii  KoHTyp. [lpeBpalieHne 3aHepruM B
KOHType. YpaBHeHuss MakcBenna. OnekTpoMarHuTHoe
none. OnekTpoMarHUTHble BOSHbI. PaanocBsab.

18

UToro B cemecTpe (Ha kypce ans 3A0)

34

34

34

78

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

2,5

33,5

Pasgen 6. [eomeTpuyeckasa n BonHoBasi onTtuka.

Tema 13. eomeTpuyeckaa onTvka U ee 3akOHbl. JIMH3bI.
OnTuyeckme npubopsi.

JlabopaTopHas paboTa Ne3-11 "OnpepgeneHune
napamMeTpoB JSIMH3bI U rpagaHa”.

NaGopatopHass pabBota Ne 3-41  "OnpegeneHue
yOenbHOro BpalleHnsa pactsopa caxapa".

Tema 14. BonHoBas onTtuka. ABneHunss uHtepdepeHunn u
andpakumun. Nonsipnsauna ceeta.

Tema 15. ®oTOHbI. POTOIDGDEKT.

n,Pre

Pazgen 7. ®dnsnka atoma 1 aTOMHOroO Aagpa.

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

JTabopatopHasi pabota Ne 3-71 "MccnemoeaHue cnektpa
aToma Bogopoaa".

Tema 17. CocTaB sigpa.
ApepHble  cunbl, 3Heprna  cBA3W  Agpa. AgepHble
peakumm.

n,Pre

Wtoro B cemecTtpe (Ha kypce gns 3A0)

17

17

17

21

KoHcynbTaumm u npomexyTouHas attectauus (k3ameH)

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

262,5

2775




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS
Vcnonb3oBaHne 6anmbHO-PeNTUHIOBOW CUCTEMbI HE NPeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 Noka3aTenn oueHMBaHUA

OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

OrlK-3.1

1. Wsnaraetr 06asoBble usmdeckme

3aKOHB,
BEMWYUHBI, METOAbl TEOPETUYECKUX U IKCMEPUMEHTarbHbIX UCCRefoBaHU B usnke
U MMeeT npeacTaBneHne o uanyeckux asrieHnax 2. [leMoHCTpupyeT npuMeHeHue
0a30BbIX (PUINYECKMX 3AKOHOB K pelleHuto 3agadv 3. Vcnonb3yeT TeopeTudeckue
3HaHMA Mo (pur3nke AN peLleHns NpakTM4Yeckux 3agay

3HaeT OCHOBHble (pusmyeckme

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnmn4yHO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX PU3NYECKNX 3aKOHOB,

CBOBOAHO OpPMEHTUPYETCA B  OCHOBHbIX
MOHATUAX, TepMUHaxX W onpegeneHunsx
npu OTBETE; YCBOWUI OCHOBHYHK U 3HAKoM C
OOMONHUTENBHOW  nMTepaTypon;  MOXeT
0B6BbACHUTL B3aMMOCBS3b OCHOBHbIX
PU13NYEeCKUX 3aKOHOB M UX 3HadeHue Ans
nocnegytowen npodeccnoHanbHom
OeATenbHOCTW;  MPOsABNSAET  TBOpYeckue
CMOCOOHOCTM U LUMPOKYK 3pyauuuilo B
ncnonb30BaHuM yyebHoro matepuana.

O6yvatowmmnca  geMoHcTpupyeT
nMoHMMaHWe  ycnosus  3ajadvv,  BnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HyXHbIX
3aKOHOB M hOpMyn ANS ee pelueHus, 3HaHue
pasmepHocTen (U3NYECKUX BeNUYMH. YmeeT
NPMMEHATb MatemaTMdeckuin annapaTt ans
peanu3auuMu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoauMMO, MOXeT npeacTaBuUTb ero
rpacoudeckn. [Monyymn npaBurbHbIA OTBET WU
MOXET ero MHTepnpeTUpoBaTh.

npasunbHoe

4 (xopoLwuo)

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHbLIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHbIX
MOHATMAX M ONPeAEeneHusix;  YCBOMI
OCHOBHYHO nuTeparypy; gonyckaet
He3Ha4uTenbHble MOrpeLuHoCTU npv
OTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOro
6uneta W OOMONMHUTENbHbIE  BOMPOCHI
npenoaasatens.

O6yuvarowmincs AOEMOHCTPUpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCMNOBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB WM (hOpMyn ONs €e peLUeHusl, 3HaHue
pa3mepHocTei dmsnyeckmnx BEIUYMH.
[onyckaeT He3HauMTenbHbIE MOrPELLHOCTM MpU
NPUMEHEHUN MaTemMaTU4Yeckoro annapaTta ans
peanusaumm nnaHa peLleHns 3agjaum.
Monyynn npaBuUnbHLIA OTBET, HO WCMbLITLIBAET
3aTpy4HEHWS C ero UHTepnpeTaumen.

3 (yAoBNeTBOPUTENBLHO)

O6yuvatowmiica rnokasbiBaeT 3HaHuSA
yyebHOro martepvana B MWHUMArbHOM
obbewme; MOXeT chopmynuposaTb
pusmyeckune 3aKOHHbI, NOHATUSA "
onpedeneHnsi, HO MNpu 3TOM, [Jornyckas
oonbLlloe KONMYecTBO
HENPUHUMNManbHbIX OLIMOOK;, 3HakoM C
OCHOBHOW nuTepartypom; aonyckaet
CyLLeCTBEHHblE OlWKOKM B OTBEeTe Ha
9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOZACTBOM Npernogasarerns.

O6yyvarolminca BHMKAeT B CMbICM  YCMOBUSA
3agayv, NOHMMAaEeT NnaH ee pelleHus, OdHakKo,
He MOXeT B TMOMHOMW Mepe C MOMOLLbIO
MaTeMaTU4ecKoro annapata peanusoBaTb ee
pelweHue. 3HaeT pasMepHOCTM U3NYECKUX
BE/IMYMH, MOXET cAenaTb PUCYHOK UMM CXemy,
MOSICHSIOLLYIO peLleHne 3aJaqn.

2
(HeynoBneTBOPUTENBHO)

O6yuvalowmiics He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
chopmynupoBaTb OCHOBHblE bU3NYECKMEe
3aKOHbI; nnoxo OpUEHTMpPYETCSA B
OCHOBHbIX MOHATMSIX W  onpegeneHusx;
Mrnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
JonyckaeT npu OTBETE Ha 3K3aMeHe
CYWEeCTBEHHbIE OWNBKM U He MOXeT
YCTpaHUTb MX [Jaxe nog pyKoBOACTBOM
npenogaeatens. [lonbiTka cnucbiBaHuUS,

OOGyuvalowmiics He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadn, HaMeTUTb MfaH ee peLUeHus,
BblOpaTb  mM3nyeckne  3aKkoHbl M MIOXO
opueHTUpyeTcs B (PU3NYECKMX BENUYUMHAXxX, He
Bnageet MaTeMaTnyecKkum annapartom.
MpencraBneHve uJyxon paboTbl, OTKa3 OT
BbINOMHEHNs 3afaHns




ncnoJsib3oBaHUA Hepa3peLlleHHbIX
TEXHNYEeCKNX yCTpOI;ICTB nnn nonb3oBaHne
noacKkaskomn Opyroro 4yenoseka.

6.3 TunoBbIe KOHTPONbHbIE 3af4aHNA U/MNKU UHbIe MaTepuarbl, UCNONb3yeMble AJS OLeHKU pe3yribTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONPOCOB

Cewmectp 1

—_

Mpeamet MmexaHukn. MexaHndeckoe asmkeHune. Cuctema otcyeta. MaTtepuanbHas Touka. Tpaektopust, nyThb,
nepemeLleHue.

CkopocTb, yckopeHue. MNyTb kak UHTerpan ABUKeHNs.

[BmxeHne MaTepmaanon TOYKM MO OKPYXHOCTU. YrnoBble U NUHENHbIE XapaKTepnUCcTukun, CeB4A3b
Mexay HUMW.

MepBbii 3akOH HbtoToHa. VIHepumanbHble cuctembl oTcdeTa. Cuna, macca.

BTopon 3akoH HetoToHa. Mmnynbc cunbl. MMnynsc Tena.

TpeTtun 3akoH HbtoToHa. 3onmpoBaHHasi cuctema matepuarnbHbiX ToOYeK. 3aKOH COXpaHeHUs nMmnynbea.

PeaktuBHoe gBmxeHue. Popmyna Linonkosckoro (BbiBOA).

Pa6oTta n moLHOCTb

PaboTa nepemeHHon cunbl. PabGoTta ynpyron curbl.

C-)Heprvm KMHeTu4eckasi n noteHumanbHas. 3akoH COXpaHeHnda aHeprun.

Cwunbl TaroteHus. NMone cun. 3akoH BCEMUPHOIO TATOTEHUA. 3Hepr|/|;| Tena B none TshkecTtn 3emnu.

KOHcepBaTVI BHbl€ CUJbI.

Kocmuueckne ckopocTtu (BbIBOA).

MoHsATHe abcontoTHo TBepaoro Tena. MNoctynaTtenbHoe v BpallatensHoe AsuxeHue. LieHTp macc.

MomeHT cunbl. MomeHT nHepumnn. OcHoBHoe ypaBHeEHNEe OUHaMWUKN BpallaTeribHOro ABUXXEHUA.

MomeHT MHEePLNN TOHKOIo U TONICTOro KosbLa (BbIBOD,).

MomeHT nHepuun gucka (BbiBoA).

MoMeHT nHepumn TOHKOro ctepxHs. Teopema LLTenHepa.

3|a(3|3]a|=|3|n]2|3]c||~|o]|als] © |~

MOMEHT MMMynbca M 3aKOH Ero COXpaHeHwus.

20 KnHeTnyeckasa aHeprus BpalleHns N KayeHus.

21 KonebartenbHoe apmkeHne. OCHOBHbIE MOHATUS.

29 FapMOqueCKog konebarenbHoe apmxeHne. KBasnynpyras cuna. CeoboagHoe konebaHne 6e3 3atyxaHus.
["apMOHMYECKMI OCLUMNAATOP.

23 CKopoCTb, YCKOPEeHUe, aHeprus rapMOHNYecKoro konebatensHoro ABWMKEHUS.

24 MaTtematuyecknin MassiTHUK Kak rapMOHUYECKUA OCLUUNNATOP.

25 Dur3nyecKkMin MasTHUK Kak rapMoHMYecknii ocumnnatop. NpueeaeHHas anvHa.

26 CeoboaHble 3aTyxatowme konebanus, anddepeHumnansHoe ypaBHEHNE U €0 peLLEHNE.

27 Amnnutyga 3aTtyxarowmx konedaHun. KoadduumneHT 3aTtyxaHus.

28 YrnoBasi 4YacToTa 3aTyxarwmx konebaHmm kak yHKUMsS KoaddpuumeHTa 3atyxaHus. Jlorapupmmnieckun
OeKpeMeHT 3aTyxaHus, BpeMsi penakcauum.

29 BoblHyXaeHHble konebaHus, auddepeHunansHoe ypaBHEHNE N €r0 peLLeHune.

30 3aB/MCMMOCTb aMNNNTYAbl BbIHYXXAEHHbIX KorebaHuin oT YacToThbl BbiHYXAatowwen cunbl. PesoHaHc.

31 BonHoBble npoueccol B ynpyrov cpege. NpoaonbHble 1 nonepeyHble BOSHbI, OCHOBHAas TEPMUHOMOMUS.

32 YpaBHEHWE NNOCKOW BOSHBI.

33 Tennosoe aswmxeHne monekyn. lNapaMmeTpbl COCTOSAHWUS CUCTEMbI. YpaBHEHME COCTOSIHUS naeanbHoro rasa.

34 OcCHOBHOE ypaBHEHWE MOIEKYNAPHO-KUHETUYECKOW Teopun ngeanbHoro rasa. lNocrosiHHas
BonbumaHa.

35 BHyTpeHHNAs aHeprua naeanbHoro rasa. CteneHn cBob6oabl MOMNEKyIbI.

36 OnbiT WTepHa. PacnpeaeneHve monekyn rasa no ckopoctsiMm. OyHKUMA pacnpegenernuns Makcesenna.

37 WpeanbHbli ra3 B none tskectn 3emnn. bapomeTtpuyeckasa oopmyna. geanbHbii ra3 B CUIIOBOM MOSE.
Pacnpenenenne bonbLMaHa.

38 MepBoe Havano TepmoanHamMukn. PaboTa rasa.

39 lMpumeHeHne nepBoro Hayana K M3oxopuyeckomy u n3obapuyeckomy npoueccam. PaboTa rasa B 3Tux
npoveccax.

40 YaenbHble 1 MONSAPHbIE TEMMOEMKOCTU MPU NOCTOSHHOM O6beMe M NPy NOCTOSAHHOM JaBIEHUN.

41 lMpumeHeHue nepBoOro Hayana K U3oTepmMmudeckomMy npoueccy. Paborta rasa npu n3otepmmyeckom npotiecce.




42 lMpumeHeHue nepBoro Hayana K aguabartnyeckomMy npoueccy. YpasHeHue lNyaccoHa.

43 PaBHoBecHoe cocTosiHne cuctembl. Kpyroson npouecc. Tennosasd mawimHa 1 eé KMNA. BeyHsin
asuratens nepeoro poga. ObpaTnmble U HeobpaTMMble NPOLIECCHI.

44 Linkn KapHo 1 ero KA.

45 BeuyHbin gBuratens BTOporo pofa. Bropoe Havyano tepMoanHamuku.

46 PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. N3oTepmbl peanbHbix ra3oB. Kputuyeckas Temnepatypa.

47 BHyTpeHHsia aHeprusa peansHoro rasa. dddekT Ixoyna-ToMcoHa.
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48 OnekTpuyeckun 3apag 1 ero cBoncTea. 3akoH KyrnoHa.

49 SrnekTpuyeckoe norne. Hanps»KeHHOCTb 9NeKTPUYeCcKoro noss.

50 HanpskeHHOCTb nons TodeyHoro 3apsga. [NpuHumMn cynepnosmumm nonen.

51 AnekTpuyecknii gunonb. PacyeT Hanps»keHHOCTW Nons Aunons.

52 Cunosble NUHUK anekTpuyeckoro nosns. MNoTok BekTopa Hanps»KeHHOCTN Yyepes3 NoBEepPXHOCTb.

53 Teopema [Naycca-OcTporpaackoro Ang anekTpocTaTuyeckoro nons.

54 Pacuet HaNPSHKEHHOCTI 3MEKTPUYECKOro nons ©eCKkOHEeYHON pPaBHOMEPHO 3apsPKEHHOW MITOCKOCTY;
OBYX NaparnrenbHbIX MIOCKOCTEN.

55 PacueT HanpspkeHHOCTU 3NEKTPUYECKOro Nonsa 6€CKOHEYHON paBHOMEPHO 3apsXKEHHOW HUTMK.

56 PaboTta cun anektpunyeckoro nons. MNoteHuynan. SkBUNOTEHLMAmNbHbIE MOBEPXHOCTU.

57 Cesasb MEX[y HanpsKEHHOCTBIO U MOTEHLMANOoM 3MeKTPUHECKOro nonsa B anddepeHumnansHon n
WHTerpansHou opme.

58 Teopema 0 UMPKYNAUMM BEKTOPA HaMPSHKEHHOCTWN 3NEKTPUYECKOro Mnons.

59 MpOBOAHWKM B 3NIEKTPUYECKOM MNOSE.

60 OneKTpoeMKoCTb NPOBOAHMKOB.

61 KoHgeHcaTopbl. EMKOCTb Mockoro koHgeHcaTopa.

62 [MpuMeHeHWe KOHAEHCATOPOB A8 3MepeHUs Manbix 3apsaoB. OnbIT MunnukeHa.

63 SneKkTpuyecKknii ANNOMb BO BHELLUHEM 3M1eKTPUYECKOM none.

64 MonsipHoe npefcTaBneHne o6 aToMax U Morekynax BelecTBa. Bektop nonspusauum.

65 lMoBepXHOCTHasA NIIOTHOCTL CBSI3aHHbIX 3apsiA0B. BEKTOp anekTpocTaTMyeckon MHOYKLNN.

66 OHeprusa 3apsKeHHOro NPoBOAHUKA. QHEPrNSa anekTpuyeckoro nons. MNnoTHOCTL aHeprun.

67 Cwuna n NNoTHOCTb TOKa.

68 3akoHbl anekTpuyeckon uenn. 3akoH Oma B guddepeHumnansHon opme.

69 Knaccuuyeckas aneKkTpoHHas Teopus MeTansioB: OCHOBHLIE NOMOXEHUS, SKCNepUMeHTarnbHble 060CHOBaHMS.

70 MarHuTHOe none — none ABWXYLUUXCA 3apsa0B. XapakTepuUCTUKX Nons.

71 B3akoH buo-Caeapa-Jlannaca.

72 PacyeT HanpsXeHHOCTU MarHUTHOrO MOfsi KPYroBOro TOKa Ha ero ocw.

73 Pac4yeT Hanps»keHHOCTU MarHUTHOrO NOMSA NPSIMOro TOKa.

74 Teopema O UMpPKYNALUUK BEKTOPA HaNPSXKEHHOCTU MarHUTHOMO MOSs.

75 Pac4yeT HanpshKeHHOCTU MarHUTHOrO Mons cosieHomaa u Toponaa.

76 [encteBne MarHUTHOrO MOMNsi Ha NPOBOAHUK ¢ TokoM. Cuna Amnepa.

77 KoHTyp C TOKOM B MarHMTHOM rorie.

78 MarHuTHbIN NoTok. PaboTa no nepemeLLeHno NPOBOAHMKA C TOKOM B MarHUTHOM ore.

79 [encTBme MarHMTHOrO Nosns Ha 3apshkeHHble YacTuupbl. Cuna JlopeHua.

80 [BMXEHME 3apshKEHHBIX YacTuL B NOMNEPEeYHOM MarHMTHOM More.

81 [BwXKeHWe 3apshkeHHbIX YacTuL, B MPOAOSIbHOM MarHUTHOM More.

82 MpyHUMN gencTBnsa LMKNOTPOHA.

83 fBneHne anekTpomarHuTHon nHAaykuumn (AMU). OnbiTel ®apages. Mpasuno JleHua. 3akoH SMA.

84 ABneHne camonHaykumun. WHOQykTMBHOCTE. MHAYKTUBHOCTL coneHouaa.

85 MarHuTHbIN 1 MEeXaHNYEeCKUI MOMEHTBI 3NeKTpoHa Ha opbute. MMpomarHuTHoe oTHoweHue. MoMeHTbI
aToMOB.

86 Buabl MarHeTMKOB: AnaMarHeTvku, napaMarHeTUKu.

87 deppomarHeTuku. Nmctepesunc.

88 OHeprua MarHMTHOro nons.

89 Tok cmewteHus. MonHbin ToK. YpaBHeHne Makceenna.

90 OnekTpoMarHuTHoe norne.

91 SnekTpomarHnTHble konebaHus. KonebatenbHbl KOHTYP.




OTKpbITbIV kKONebaTenbHbIN KOHTYP. OBpa3oBaHMe 3NeKTPOMarHMTHON BONHbI. CBOWMCTBA 3NEeKTPOMarHMTHON

92
BOJTHBbI.
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93 Wkana 3MEKTPOMArHNTHbIX BOTH. CeeToBoe nanyyeHune. Cnektp usnyyerus. CnekrpanbHas nmHus.
CnekTpanbHbin Nnpubop.
94 MokasaTtenb npenomMneHuns BewecTaa. [ucnepcus.
95 MpoxoxaeHne ceTa Yepes BelecTBo. 3akoHbl Byrepa n Panes.
96 UHTepdepeHuma ceeTa. MIHTepdepeHLMOHHas KapTuHa.
97 Ycnosus MakcMMyMa U MUHUMYMa MHTEpPdEPEHLMOHHON KapTuHbl. KorepeHTHble BomHbl. OnTuyeckas
pasHoOCTb xoaa.
98 Cnocobbl Nony4YeHnst KorepeHTHbIX BOSH B onTuke. OnbIT FOHra.
99 MHTepdepeHunsa B TOHKMX MneHkax. [1onockbl paBHOrO HakroHa.
100 MHTepdepeHUnsa B TOHKMX nneHkax. [lonockbl paBHOM TOMLUHBI.
101 Konbua HbloToHa.
102 MpumeHeHue nHTepdepeHuun. NHTepdepomeTpsl.
103 | Oudppakumsa ceeta. MpuHumn MNonreHca-PpeHens.
104 30HblI OpeHens, 06bACHEHNE Ha UX OCHOBE ABMEHMSA Andpakuum.
105 | OudpakunoHHas pelueTka: YCTPOUCTBO 1 NPUHLUMN OENCTBMIS.
106 |EcTecTtBeHHbIV 1 nonapu3oBaHHLIN cBeT. Buabl nonapusauun. MNMonapusatop n aHanusatop. 3akoH Mantoca.
107 | CnocoObl nonyyeHnst NoNspmM3oBaHHOro ceeTa. 3akoH bptocTepa. [1BoHOE ny4YyenpenommneHue.
108 doToadhdekT.
109 Mopgenb atoma no TomcoHy. Mogenb atoma no Pesepcdhopay.
110 OnbiTel ®paHka n Nepua.
111 Moctynatel Bopa.
112 | BbiBOg cepuanbHon hopMyrbl A aToMa Bogopoaa.
113 CnekTpanbHble cepuu atoMa Bogopoaa.
114 | ATOMHOE 98P0 U ero xapaktepuctuku. N3otonsol.
115 | OedbekT Macchbl U aHEprns CBA3M aTOMHOrO sapa.
116 EcTtecTBeHHas pagMoaKkTMBHOCTb. 3akoH paguoakTUBHOMO pacnaja.
117 ApepHble peakunu.

6.3.2 TunoBble TecTOBbIE 3agaHus

TunoBble TeCcToBble 3agaHUA HaxogsaTcs B [NpunoxeHun K gadHow Prif

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afAaHuA (3aAayun, Keuchbl)

[NpakTuko-opneHTUpoBaHHbIE 3adaHus Haxoaatcs B [NpunoxeHnn k gaHHon P

6.4 MeToauyeckue MaTepuansi, onpegensiroue npouenypbl oleHUBaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus gonycka oby4aroLwerocs K NpoMeXXyTo4HOM aTTecTaumMm 1 NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a0MmKeHHOCTHU

lMpoBeaeHne NPOMEXYTOYHOW aTTecTaumMuM pernaMmeHTUpPOBaHO IoKaribHbIM HOpMaTtuMBHbIM aktom CII6rynTn

«lMonoxeHune o npoesegeHnn TekyLero KOHTpona ycneesaeMoCcT n npome»(yTquoﬂ artrecrtauum o6yqarou.|,v1xc;|»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum nNo AUCUUnimHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHME NHas

6.4.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

7. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE ANCLUUNIIUHDI

7.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3patenbCcTBO | Non nspnanus | Ccbinka

7.1.1 OcHoBHas y4ye6GHas nutepaTtypa




JlapnoHoB, A. H., [Kypc cdmsukn http://www.iprbooksh
Kypakos, 1O. u., ) . op.ru/72682.html
BopoHex: BopoHexckun
Bouues, B. C., [ocynapcTBeHHbIN
Manukos, n. H., Arpa Y vpy 2016
NapvoHosa, H. H. papHbI YHMBEpPCUTET
Mpekos, B. c. um. Mmnepatopa MNeTpa
Bouesa, 0. B., Mepeoro
Ceupugosa, A. H.
CrapoctnHa, W. A.,|Kpatkun kypc dusmkn gns KazaHb: KazaHckuin http://www.iprbooksh
Bypaoosa, E. B., | 6akanaBspos HauMOHanbHbIN op.ru/79312.html
Canbmanos, P. C. nccnenoBaTensCKun 2016
TEXHOMOMM4YeCK1n
yHMBEpcuTeT
Jletyta, C. H., Yakak, | Kypc dpmsmkn. Ontuka OpeHbBypr: http://www.iprbooksh
A A OpeHbyprckun 2014 op.ru/30111.html
rocyaapCcTBEHHbIN
yHuBepcuteT, 36C ACB
7.1.2 [lononHuUTenbHaa y4ebHaa nutepartypa
AJlL AwkanyHuH, |®usnka. Y. V. Ontuka:| M-Bo HayKku 1 BbiCLIEro http://nizrp.narod.ru/
M.H. NonsaHckuin meToOMYeckne YykasaHusa u| o6p. PO, C.- MeTtepb. metod/kaffysik/1588
3apaHus ans rocC. YH-T MPOM. 480628.pdf
CaMOCTOSATENbHON  paboTbl | TexHoMNorMn n gusanHa, 2020
CTYLEHTOB BbICLU. LK. TEXHOMNOMMN U
3HepreTukn. — CaHkT-
MeTepbypr : BLUT3
cneryntg
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
Kynbbuukan, E. A, MeTep6, roc. yH-T NPOM. 650908.pdf
Awkesuny TEXHOMNOrMn 1 An3anHa, 2023
BbICLU. LK. TEXHOMOMK 1
3HepreTukn.- CaHkT-
MeTtepbypr: BLUT3
cneryntg
M. 1O. OémuHa, E. A.|dunsuka. MonekynspHas http://nizrp.narod.ru/
Awkesny, K. A.|dusrka u TepmoanHamuKa. metod/kaffysik/1656
KptokoB PelweHne 3agayv: 006355.pdf
mMeToanyeckue yKasaHusi
ANns CTyAeHTOB Bcex dopM
0oby4yeHuss No HanpaBneHUsM M-Bo Hayki 1 BbiciLero
. obpasoBanus PP, C.-
nogrotoskn:  01.00.00 — n 6 }
MaTematnka 1 MexaHuka, Tepo. roc. yH-T
13.00.00 — Onektpo— # MPOM. TEXHONOUI U
TennoaHepretuka, 15.00.00 Ausanta, Beicw. LK. 2022
— MawunHocTpoeHue, Texronorm n
18.00.00 — Xumuueckne| °SHEPTETAM— Cankr-
TexHonormn,  20.00.00 — I‘IeTSE%yrr;rhl_BrUJTa
TexHochepHasd A
6esonacHoCTb n
np1Mpoaoo0yCTPONCTBO,
29.00.00 — TexHonoruu
nerkon NPOMbILLIIEHHOCTH
E.A. Awkesny, M.H.|OU3NKA [Tekct] Y. Il http://nizrp.narod.ru/
MonsiHckuin KonebaHnuss. MonekynsipHas metod/kaffysik/2018
dusnka. MNHouBMayanbHble M-Bo o6pasoBaHua n _12_16_01.pdf
3afjaHuMs  ana  pacyeTHbIX Hayku P®, BLUT3 2018
pabot cTygeHTOoB: Yy4ebHo- cnerynrtp. - Crie. :
meTogmnyeckoe nocobue ans BWT3 Cherynta
OakanaBpoB BCEX
HanpaBneHumn
B.0. KabaHoB [1 ap.] Ontuka [Tekct]:  y4yebHo- M-Bo obpasoBaHus n http://nizrp.narod.ru/
meToaudeckoe nocobue K Haykn P®, BLUTO 2016 metod/kaffysik/20.pd
nabopaTtopHbIM paboTtam cnerynTta. — Cne.: f
3—51, 3—61, 3-71 BWT3 Cnerynta
Yakak, A. A. Kypc PU3NKN. OpeHbypr: http://www.iprbooksh
MonekynsipHas du3smnka OpeHbyprckui 2009 op.ru/30110.html

rocyapCTBEHHbIN
yHuBepcuteT, 36C ACB




A.A. AWwKanyHuH

dusuka.

http://nizrp.narod.ru/

OneKkTpoMarHeTMam. M-Bo obpasoBaHus 1 metod/kaffysik/2020
WHameugyansHble  3agaHus Haykn P®, BLUT3 2018 _04_18.pdf
ans pacyeTHon  paboThl cnerynTtph. - Crie. :
[ TekeT] y4ebHo- BWT3 CMNerynTg
mMeToanyeckoe nocobune
AA. Abpamosndy [u|Ontnka [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 BWTS CnerynTg 41_2017_final.pdf
B.O. Kabano, M.H.|®usuka. 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 | TexHonoruit u gusanHa, 2020
1-51, 161, 1-71  Ansa| BbiCLU. LK. TEXHONOMU U
H6akanaspos BCEX |  3HepreTuku. - CaHkT-
(hakynbTeTOB MeTepbypr: BLUT3
cneryntn
E.A. Awkesny, A. J1.|®usmka. Yacte VI. ®usuka| M-Bo HayKu W BbICLIEMO http://nizrp.narod.ru/
ALLKanyHuH, A.B. |aToma 7] aapa: ob6pasoBaHusa PP, C.- metod/kaffysik/1617
denopos WHpovenayaneHble  3adaHus | MeTepb. roc. yH-T MPOM. 725689.pdf
Ana  pacyeTHoW  paboTbl | TexHonorun u ausanHa, 2020
CTYAEHTOB. mMeToAMYeckue | BhICLU. LK. TEXHONOMMMN U
yKkasaHua  Ans - CTydeHToB aHepreTukn. - CaHkT-
BCex popm obyueHus MeTep6ypr : BLUTI
cnerynTtn
AJL. AwkanyHuH, E.A. [®U3UNKA. OSnekTtpoctaTuka. http://nizrp.narod.ru/
AwkeBny, T.C. [TocTosiHHBIN TOK. metod/kaffysik/1575
lN'ycaposa NHoveuayaneHble  3agaHus | M-BO Hayku U BbICLLETO 931125.pdf
ans pacyeTHbIX paboT | obpasoBaHus PO, BLUTI 2019
[Teker] Y. 3:  yuebHo- cnerynTp. - CNe. :
MeToau4yeckoe nocobue ans BLUTS CMNerynTn
CTYOEHTOB BCEX
daKynbLTeToB
B.O. KabaHoB, C.A.|®Pusuka. InemMeHTbl Teopun http://nizrp.narod.ru/
Mopxeukun, E.A. | norpeLwuHocTen [TekcT]: M-BO 06Da30BaHMS 1 metod/kaffysik/2018
Awkesny y4yebHo- mMeTogudeckoe HavkU FI;dJ BLITD _05 15 _01.pdf
nocodbve k nabopaTopHOMy CFI6yFYI'ITJi - Cr6.: 2018
NpaKkTUKymy ans
BakanaspoB BCEX BLWITS CM6ryntA
HanpaBneHu
A.A. Abpamosuny, B.O. | dusnka. MexaHuka n http://nizrp.narod.ru/
KabaHos, C.A. | monekynsipHas dunanka metod/kaffysik/2018
MopxeLkun [TekcT] y4yebHo- M_BBLI(?I'I?S p(?%%?'a;nm'? ﬂPfD’ 2018 _06_16_01.pdf
MeToaMdeckoe nocobue K Cr6.- BLUTS CH6WﬁT,EI,
nabopaTtopHbiM paboTam Ne "
1-31, 1-32, 1-33, 1-41, 1-42
B.O. KabaHoB, B.M.|®usumka. InekrpomarHeTnam http://nizrp.narod.ru/
Makcumos, A.A. | [TekcT]: y4ebHo- M-Bo obpasoBaHus n metod/kaffysik/14.pd
ABpamoBny meToguyeckoe nocobue k| Hayku PO, CMGITYPI . - 2015 f
nabopaTtopHbiM paboTam Ne Cne.: CrerTypri
2-51, 2-52, 2-53
M. 1O. Oémuna, E. A.|®usmnka. ATomMHas dusmka u| M-BO HayKuM U BbICLIEMO http://nizrp.narod.ru/
AwkeBny dunavka atomHoro Agpa:| obpasosaHus PO, C.- metod/kaffysik/1709
yuebHoe nocobue MeTep6. roc. yH-T NpoMm. 678362.pdf
TEeXHONorMn U An3anHa, 2024
BbiCLU. LK. TEXHOMOMMN 1
3HepreTnkn. — CaHkT-
MeTepbypr: BLUT3
cneryntn
M. 1O. Oémuua, K. A |®usnka. Ontuka: yyebHoe| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
Kptokos, E. A. |nocobne obpasosaHusi PO, C.- metod/kaffysik/1684
Awkesuny MeTepb. roc. yH-T NPoOM. 114266.pdf
TEXHONOMN 1 An3aiHa, 2023

BbiCLU. LK. TEXHOMOMMK 1
3HepreTnkn.- CaHkT-
MeTepbypr: BLUT3
cneryntn




JlerimaH B.W., | dnsuka. JlTabopaTtopHble Canir-MeTen6vor http://publish.sutd.ru
HepkayeBa O.10., | paboThbl 2-31, 2-41 CI'I6I’yI‘I"?',EI,yp ' 2021 Itp_ext_inf_publish.p
denopos A.B. hp?id=20215053
C.A. Tlopxeukuin [n|®dnsmka. InekTpoMarHeTU3M http://nizrp.narod.ru/
ap.] [TekcT]:y4ebHo- metod/kaffysik/21.pd
MeToamMyeckoe nocobue K M-8o oBpasosatus u f
nabopaTtopHbiM pabotam Ne Hayku PO, BIUTS . 2016
201 211 221 ans cnierynta. — Crie.:
’ ’ BWTS CMeryrTa
OakanaBpoB BCEX
HanpaBneHumn
B.U. lNNenmaH [n gp.] dusmnka. OnekTpomMarHeTU3am M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
[TekcT]: y4e6HO- P metod/kaffysik/22.pd
MeToaM4yeckoe nocobue K Haykn PO BILITS . 2016 f
nabopaTtopHbiM paboTam Ne CBHU?%HJI%F_VCHEIFG.
2-31, 241, 2-51 A
B.M. MakcumoB, M.H.|®usuka [Tekct]. Yactb 1. http://nizrp.narod.ru/
MonsiHckun, C.A. | MexaHuka. M-B0 0BpPasoBaHIS! metod/kaffysik/12.pd
MopxeLukun WHameugyansHble 3auaHM§| Hayku P®, CIGI TYPT.- 2015 f
ans CaMOCTOSATENBHOM Cr6.- CM6ITYP
paboTbl CTyOeHTOB : y4ebHo-
meToamyeckoe nocobune
M. 0. démuHa, 0. HO. | dusmka. dusnueckmne | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
LInoBkuH, E. A.|OCHOBbI MexaHukn: Y4yebHo-| obpasosaHus PO, C.- metod/kaffysik/1645
AwkeBny MeTogudeckoe nocobue MeTepb. roc. yH-T 567563.pdf
NPOM.TEXHOMOMMI 1
ausanHa,BbicL. WKonbl 2022
TexHonorum u
3HepreTnkn.-CaHkT-
MeTepbypr: BT
cneryntg
E.A.AwkeBny, dusuka. Na6opaTopHble | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
A.B.degopos , |pabotbl  1-11, 1-21, 1-22:| o6pasosaHus PO, C.- metod/kaffysik/1598
T.C.l'ycaposa meToAMYeckne ykasaHua K| [eTep6. roc. yH-T Mpom. 304411.pdf
nabopaTtopHbIM paboTam TEXHONOMMNn N ansanHa, 2020
BbiCLU. LK. TEXHOMOMMK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BWT3
cneryntg
C.A. Mopxxeukun, | OnTrka [TekcTl: M-Bo obpasoBaHus n http://nizrp.narod.ru/
B.M. MakcmumoB, A.B.|meTogmyeckne ykasaHus K Hayku PO, BLUT3 2017 metod/kaffysik/2018
denopos nabopaTtopHbiM paboTam Ne cneryntA. — Ché.: _01_12.pdf
3-11, 3-12, 3-21 BWTS CrerynTa
M. 1O. Oémuua, K. A |®usnka. Ontuka. WMsydeHue | M-Bo HayKu W BbICLLETO http://nizrp.narod.ru/
Kptokos, B. W.|3akoHa Manoca: y4ebHoO-| o6pasosaHusi PO, C.- metod/kaffysik/1705
Nenman, E. A. | meToanueckoe nocobue MeTep6. roc. yH-T Npom. 135632.pdf
Awkesny TEXHOMNOIMN U gn3anHa, 2023

BbiCLL. LK. TEXHOMOMMK 1
3HepreTnkn. — CaHkT-
MeTtepbypr: BT
cneryntg

7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPAaBOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOQHO pacnpoCTpPaHAeMoro nNporpaMMHOro obecrneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gUcCUUnInHe




Ayauntopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

YyebHana ayguTtopus

CneuunanmanpoBaHHas mebernb, Jocka

B-501

JlabopaTopHLIN CTEeHA ANSA onpefeneHns NapamMeTpoB JMH3bI U rpagaHa. JlabopaTopHbIN CTeHA
Ans onpefeneHns KOHUEHTPauMu BOAHbIX pacTBOPOB C MOMOLLLIO U3MEPEHUs UX MokasaTtenem
npenomnenns. JlabopaTopHbIA CTeHA AN onpefeneHust ONMHbI CBETOBOW BOJSTHbI C MOMOLLbIO
koneu HbtoToHa. JlabopaTopHbI CTeHa AnsS onpegeneHns OfIMHbl CBETOBOW BOJHbI C MOMOLLIbIO
andpakumoHHonm pelueTkn. JlabopaTopHbI CTeHA ANsa onpeferneHns yaenbHOro BpaleHus
pactBopa caxapa. JlaGopaTopHbIi CTeHO Ons  WUCCNeAoBaHWs TEnsioBOro M3ryyYyeHust ceporo
Tena. JlabopaTopHbli CTeHO [Ans  onpefeneHus Cunbl CBeTa MWCTOMHMKA C  MOMOLLBHO
ceetoguoaa. JlabopatopHbli  CcTeHA ONA  MUCCNedOBaHWS  CnekTpa aroma  Bogopoja.
JlaBopaTopHbI CTeHO, ANs MCCNefoBaHUsA CcTaTUCTMYEecKon obpaboTkm AaepHbIX M3MEpPEeHUn,
pacnpegenexue NyaccoHa

B-503

Mwukpockonbl ©uonormndeckue, nonspumeTpbl kpyroBele CM3, mMoHoxpomeTpbl YM-2, ckambs
onTnyeckas, pedpaktomeTpbl NP®-4546, pedpaktomeTpbl PIJ1-3, nupometpbl OMMAP-09,
roHMomMeTpbl, oceeTnuTenn-BNO-1, 6nokm nutatma BC4-12, pagnomeTtp coHoBbIn PKE4-1cMm.

B-505

JlabopaTopHbI CTeHA Ons uccnenoBaHWs KonebaHun NpYXMHHOTO MasTHMKA. JlabopaTopHbI
CTeH4 AOna wuccnefoBaHUs 3akoOHOB KonebaHus MaTemaTtuyeckoro MasTHuka.JlabopaTopHbIn
CTeHA Ans uccrnefoBaHust U3NYEecKoro MasTHWKA. J1labopaTopHbI CTeHd Ons MccrneaoBaHUs
CKOpPOCTW 3Byka C nomMouwpbio duryp Jinccaxy. JlabopaTopHbii CTeHO [Anis UCCregoBaHus
CKOPOCTM 3ByKa MpW MOMOLWM CTOAYMX BOMH. JlabopaTopHbin CTeHA ANna  WccrneaoBaHUs
KoacbpmumeHTa Bs3kocTM no metogy CTokca. JlaGopaTopHbIi CTeHA Ans UccrnefoBaHus
MOMEHTa MHepLUN TBEPAOro Tena MeToAOM KPYTUIbHbIX korebaHun. JlabopaTopHbin cTeHa Ans
uccrnenoBaHWsi  OCHOBHOIO  3akOHa [AMHaMUKM  BpallatenbHoro AsvkeHus. JlabopaTopHbIn
CTeH4 ANns onpefeneHus cpefHen KBaapaTUYHOW cKopocTu Morekyn. JlabopaTopHbin cTeHf
ONs  OnpeferneHns OTHOLUEHWs TEennoeMKOCTM BO3gyxa Mpu  MOCTOSHHOM  OaBreHuu K
TENNoeMKoCTM Mpu  MOCTOSAHHOM  oObeMe. JlabopaTopHbil  CTeHA Ans  onpefeneHus
KoadphmumeHTa BA3KOCTM BO3dyXa KanumnsipHbiM  meTodom. JlabopaTopHblil  CcTeHg [Ans
onpegeneHns koadduLmMeHTa TENNONPOBOSHOCTM BO34yXa METOAOM HAarpeTom HUTW.




MpunorkeHue
pabouelt nporpammbl AUCUMNINHBI _ PU3KKa

HaumMeHo8aHue GUCYUMNAUHbI

no HanpaeneHnto noarotoBkn 13.03.01 TennosHepreTvka n TENJIOTEXHUKA
HanmeHoBaHne Ol (npocmns): QkOHOMUKA M yNpaBreHne Ha NpeanpPUATUAX SHEPreTUKK

6.3.2 TunoBble TecToBble 3aAaHUA

Ne n/n | DOpMyNUPOBKN TECTOBLIX 3aaHUN
Cewmectp 1
1 JlucK BpaiaeTcsi BOKpYT CBOEH OCH, U3MEHSIS POEKITUIO YTIIOBOM CKOPOCTH Wz TaK, KaK MOKa3aHO
Ha pUCYHKE. BEKTOp yrioBoil CKOPOCTH M BEKTOP YIJIOBOIO YCKOPEHHUSI € HAMPABJIEHBI B OJIHY
CTOPOHY B HHTEPBAJIbI BPEMEHH ...
Ei]: ﬂ
z :
i i -
0 ) 1 i Iy ¢
1) orOmotimort2pots
2) ot 0 motymorty mo t2
3) orOmotimortzmots
4) ortimotomorty gots
2 Ha pucynke wuzo0paxeHbl BEKTOp CKOPOCTHM V JIBIDKYIIErocs Tejla W BeKTop cuibl F,
JEUCTBYIOIEH HA TEJNO, B HEKOTOPBIM MOMEHT BpPEMEHM. BEKTOp MMIynbca P B 3TOT MOMEHT
BPEMEHHU COHAIIPaBJIEH BEKTOPY ...
ks
U o
F{ !
Fl i
-~ ]
" 1
" :
1 i 2 '(‘ :
:
1
= |
3 F
- -
Y4
1)1
2) 2
3) 3
4) 4
3 JIMCK MOXKET BpalllaThbCsl BOKPYT OCH, IEPIESHANKYISIPHOMN IIJIOCKOCTH JUCKA U IIPOXOISIIEH uepes
ero 1eHTp. B Touke A npuknaapiBaroT oguy U3 cun Fi, F2, F3 unm Fa, nexammx B miockoctu
nucka. He cozmaer Bpamaromnero MOMeHTa OTHOCUTEIBHO 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 ...

L: 1 A
B
E
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 ﬂ .

H-r-;%;.tm; -

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

1 | X | 4 » |

| ! |
S 150 T K K 3R R e G S Gl |

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

40

CewmecTp ...




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
[porecc, mpu KOTOPOM KOJTHUYECTBO TEIUIOTHI, IEPEIAHHOE UICATBHOMY T'a3y, PaBHO ... , ABJISCTCS
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 MamuHsbl, padoTaromieii mo nukiy KapHo, ...
1) He 3aBHCHT OT CBOWCTB paGoyero Teja M OMNpeaesieTCsl TOJAbKO TeMIlepaTypaMu
HarpeBaTeJsisi ¥ X0J0AWJIbHHKA
2) 3aBHCHUT TOJBKO OT CBOMCTB pabouero Tejia M He 3aBHCUT OT TEMIIEpaTyp HarpeBaress 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 2
1 DJeKTpUYecKue 3apsjbl, HaXOMSAIIMECs B BEPIIMHAX KBajapara (CM. PHUCYHOK), paBHBIC IO

a0COJIFOTHOMY 3HAYEHUI0, 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
HAIpPs>KCHHOCTHU 3JICKTPHYCCKOTO I10JIA 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, UMEIOLINE OJMHAKOBBIE CKOPOCTH, BJIETAIOT B OJHOPOJHOE MAarHUTHOE
niosie. VIX TpaeKTOpHuH NMPUBEIEHBI 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 kaxaplii OTPE30K paMKu JeHCTBYET crila AMIlepa, HalpaBlIeHHAS BEPTUKAIBHO.
4) Tlpoxonsiuii yepe3 paMKy TOK HE CO3/IaeT MarHUTHOE T0JIC.

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

HeOoJbIIas NpoBoAdIIas pamMka. [Ipy BeIK/IIOUeHNN B IPOBOAHUKE TOKA 3aJaHHOTO HAIPaBJICHMS,
B PaMKe ...

] —

1 2
4 3

1) BO3HHKHET HHAYKIHOHHBLIA TOK B HanpaBjaeHun 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 CEPJCUHUK C MAarHUTHON 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 3

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 noispouaa (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°

JInrHa BOJHBI KPAacCHOTO CBETa MOYTH B 2 pa3a OOJbIle JJIMHBI BOJIHBI (DHOJIETOBOTO CBETA.
DHeprust pOTOHA KPACHOTO CBETA [0 OTHOIICHUIO K YHEPTrUuu (POTOHA (HHOIETOBOrO CBETA ...

1) meHnbIe B 2 pa3a

2) wMeHblIe B 4 pa3a

3) Ooubire B 2 pa3a

4) oOGombie B 4 pasa

Buemnunii  ¢oroadpdekr B Meramie BBI3BIBACTCS MOHOXPOMATHYECKUM u3inydeHueM. [lpu
VBEIMYCHUH WHTCHCHUBHOCTH JTOTO W3JIy4eHHUS B 2 pa3a MakCHMalbHas CKOPOCTb
(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




