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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 : Cnoco6eH NpPUMEHATbL COOTBETCTBYIOLWUIM (PU3MKO-MaTeMaTUYeCKUM annapar, 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 (bM3M‘-IeCKVIX SABNEHNN 1 NPUMEHATb 3aKOHbl MEXaHWKN, TeEpMOONHAMUKN, SNEKTpUYeCTBa U
MarHetTmusma.

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

OrK-3

3agad

1. NanaraeTt 6a3oBble hm3nyeckme 3aKOHbl, 3HAET OCHOBHble (husmdeckne
BEMWYUHBI, METOAbl TEOPETUYECKUX U IKCMEPUMEHTarbHbIX UCCRefoBaHU B usnke
1 umeeT npeacrasneHne o MU3nYeCKNX ABMeHUAX
2. [1eMOHCTpMpPYET NpUMeHeHne 6a3oBbIX (PU3NHECKMX 3aKOHOB K PELLEHMIO 3aday
3. Wcnonb3dyeT TeopeTuMdeckue 3HaHUA Mo U3MKe OIS pelleHNs MpakTUYeCcKmx

6.2 Cuctema 1 KpMTEpUM OLLEHUBAHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHue

MNMucbmeHHas paboTa

5 (oTnmn4yHO)

Ob6yvatowmics nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHue
OCHOBHbIX huranyeckmx 3aKOHOB,
cBoboaHo

OPUEHTUPYETC B OCHOBHbIX MOHSATUSX,
TEPMUHAX W OMpefeneHusx npu oTeeTe;
ycBoun OCHOBHYIO 7] 3HaKoM c
OOMOMHUTENbLHOW  NUTepaTypon;  MOXeT
00bACHUTL B3aMMOCBSI3b OCHOBHbIX
PM3NYECKUX 3aKOHOB M UX 3HadeHue Ans
nocnegytoLlemn npoceccnoHanbHowm
OEeATenbHOCTN; MposiBNsieT  TBOPYECKue
CNOCOBHOCTM M LUMPOKYH 3pyauumio B
ncnonb3oBaHuKn yyebHoro maTepuana.

OO6yuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWe  YCMNOBUS  3ajayu,  BrnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB W hOpMyn ANS ee pelueHus, 3HaHue
pasmepHoCcTEN (U3NYECKUX BeENUYMH. YMmeeT
NPMMEHATb  MaTtemMaTMyeckui annapaTt Ans
peanu3auuMu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoauMMO, MOXeT npeacTaBuUTb ero
rpacoudeckn. [Monyumn npaBuibHbIA OTBET U

MOXET ero UHTepnpeTUPOBaTh.

npasuiibHOE

4 (xopoLuo)

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN
YPOBEHb 3HaHWN OCHOBHbLIX (U3NYECKNX
3aKOHOB, OpWEHTUPYETCA B  OCHOBHbIX
MOHATMSX M OMNPEAEneHusiX;  YCBOWUI
OCHOBHYHO nuTeparypy; Jonyckaet
He3HaunTenbHbIE MOrpeLuHoCcTU npu
OoTBE€Tax Ha BOMNPOCbI 3K3aMeHaLWOHHOro
buneta U  JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.

O6yyvalommnca OeMOHCTpUpyeT [OOCTaTovyHoe
NoHMMaHWe  YCnoBMs  3ajadn,  BriageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMs €€ peLUeHUusi, 3HaHue
pasmepHocTen dm3nyeckunx BESTUYNH.
[onyckaeT He3HauyuTenbHble MOrPeLUHOCTU MNpu
NPUMEHeHNM MaTemaTM4YecKkoro annaparta ans
peanusaumm nnaHa peLueHus 3apauu.
MonyynMn npaBWnbHLIA OTBET, HO MWCMbITbIBAET
3aTPYAHEHMSA C ero MHTepnpeTaumnen.

3 (yooBneTBOpUTENbHO)

Ob6yvatowmimncs rnokasbiBaeT 3HaHusA
y4yebHoro wmaTtepvana B MWHMManbHOM
obbewme; MOXeT cchopmynupoBaTb
dusnyeckue 3aKOHHbI, NOHATUSA "
onpegeneHnsa, HO npu 3TOM, Aomnyckas
6onblioe KOITM4YeCTBO
HenpUHUMNUanbHbIX OWKNOOK; 3HaKoM C
OCHOBHOW nutepaTypon; gonyckaet
CyLWeCTBEHHble oOWnbkM B OTBETEe Ha
3K3aMeHe, HO MOXEeT YCTPaHUTb WX Noj
PYKOBOZCTBOM Npenogaearerns.

OO6yuvatolumiticss BHWKaeT B CMbICN  YCrOBUS
3agayun, NOHMMaeT MfaH ee peLleHUusi, O4HakKo,
He MOXeT B TOfHOM Mepe C MOMOLLbHO
MaTeMaTU4Yeckoro annapata peanusoBaTb ee
pelweHne. 3HaeT pa3MepHOCTN PU3NYECKUX
BEJIMYMH, MOXET cAenaTb PUCYHOK UMM CXEMY,
MOSICHSIIOLLYIO peLleHne 3adayn.

2
(HeyooBneTBOPUTENBHO)

Obyvawminca He WMMeeT [OCTaTOYHOro
YPOBHS1 3HAHMSI AUCLMMNINHBLI, HE MOXEeT
cchopMynupoBaTb OCHOBHblE hU3MYeckue
3aKOHBbI; Nroxo OpuEeHTUpYeTCA B
OCHOBHbIX MOHATMSIX W  onpegeneHusx;
MSIOXO 3HAKOM C OCHOBHOW nMTepaTypoMu;
JornyckaeT npu OTBEeTE Ha 3K3aMeHe
CYLLECTBEHHblE OWNBKM U He MOXeT

OO6yyvarominca He MOXET NpoaHanM3npoBaTh
ycrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
BblbpaTb  dm3nyeckne 3aKkoHbl M MNOXO
OpUeHTUpyeTcs B (PU3NYECKUX BEnUYMHax, He
Bnageet MaTeMaTU4eCcKuM annapartom.
MpeacraeneHne 4yxom paboTbl, OTKa3 oOT
BbINOMHEHNs 3afaHns




YCTPaHUTb WX [axe MNoh PYKOBOACTBOM
npenopasaTens.

MonbiTka cnUCbIBaHWS,  WUCMOSIb30BaHMUS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKAa3KOM  Apyroro
YyenoBseka.

6.3 TunoBbIe KOHTPONbHbIE 3af4aHNUA U/MNKU UHbIe MaTepuarbl, UCNONb3yeMble OIS OLeHKU pe3yribTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

dopMynunpoBKN BONPOCOB

Cemectp 1

[N

MpeameT MexaHukn. MexaHuyeckoe aeuxkeHue. Cructema otcyeta. MaTepuanbHas Todka. Tpaektopust, nyTb,
nepemeLleHue.

CKOpOCTb, YCKOpeHue. nyTb KaK MHTerpan gBmxeHuda.

ﬂ,BVI)KeHVIe MaTepmaanon TOYKM MO OKPY>KHOCTWU. YrnoBble U NIMHENHbIE XapaKTepUCTUKun, CBA3b Mexay HUMN.

MepBbin 3akoH HbtoToHa. MiHepunanbHble cuctembl otcyeTa. Cuna, macca.

BTopow 3akoH HetoToHa. Mnynbce cunel. Umnynbc Tena.

TpeTvu7| 3aKOH HbloToHa. M3OJ'IVIpOBaHHaF| cucrtemMa marepuanbHbIX TOYEK. 3akoH COXpaHeHua nMmnynbca.

PeaktnBHoe aBmxeHune. ®opmyna Linonkosckoro (BbIBOA).

Pa6oTta n moLHOCTb

PaboTa nepemeHHon cunbl. PaboTa ynpyron cunbi.

3Heprvm KMHEeTHYeCcKas 1 NoTeHunansHasa. 3akoH COXpaHeHnA aHeprun.

Cunbl TaroteHus. NMone cun. 3akoH BCEMUPHOIO TArOTEHUSI. QHEPrUs Tena B None TSXKEeCTN 3emnu.

KoHcepBaTuBHbIE CUSTbI.

Kocmuueckne ckopocTtu (BblBOA).

MoHaTue abcontoTHO TBepAoro Tena. [NoctynarensHoe u BpallatensHoe ABmxkeHue. LieHTp macc.

MowmeHT cunbl. MomeHT nHepuunn. OcHoBHoe ypaBHeHne ANHaMK BpallaTternibHOro ABMXeHUA.

MomeHT NHepLMnN TOHKOIo U TONCTOro KorbLa (BbIBOﬂ,).

MomeHT nHepuumn aucka (BbiBoA).

MoMeHT nHepuun TOHKOro CTepXXHs. Teopema LLTenHepa.

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

MomeHT nMmnynbca U 3aKOH ero coxpaHeHus.

20 KnHeTunyeckasn sHeprus BpalleHUsl N KaveHus.

21 KonebartenbHoe apmkeHne. OCHOBHbIE MOHATUS.

29 rapMOHW-IeCKO? konebartenbHoe aBmxkeHune. Ksasnynpyras cuna. CeoboaHoe konebaHve 6e3 3atyxaHus.
"apMOHMYeECKMI OCLMNASTOP.

23 CKOpOCTb, YCKOpPEHME, SHEPTUSI FTAPMOHNYECKOTO KonebaTensHOro ABUKEHMS.

24 MaTtemaTnyecknin MasiTHUK Kak rapMOHMYECKMIA OCLUINIATOP.

25 DdursnyeckMn MasTHYK Kak rapMoHuyecknii ocumnnatop. lNpusegeHHas anvHa.

26 CBobogHble 3aTyxatowme konebanus, anddepeHumnansHoe ypaBHEHNE U M0 peLLeHME.

27 AmMnnuTyaa 3atyxatowmx konebaHuni. KoadduumeHT 3atyxaHus.

28 YrnoBas 4YactoTa 3aTyxaromx konebaHmm kak hyHKUMS KoadbduumeHTa 3atyxaHus. Jlorapupmmuyeckmn
OEKPEMEHT 3aTyxaHusl, BpeMsi penakcauum.

29 BbiHy>xaeHHble konebaHus, ouddepeHunansHOe ypaBHEHME U €T0 PeLLEHNE.

30 3aBMCMMOCTb aMNNUTYAbl BbIHYXAEHHBIX KONebaHWi 0T YacTOThbl BbIHYXAatLWEeN cunbl. Pe3oHaHc.

31 BonHoBkle npouecchl B ynpyrov cpeae. MNpoaonbHele 1 NonepeyHble BOSHbI, OCHOBHAsS! TEPMUHOMOTUS.

32 YpaBHEHWe NII0CKOW BOSHbI.

33 Tennosoe ABWXeHne Monekyn. lNapaMeTpbl COCTOSIHUSI CUCTEMBI. YpaBHEHME COCTOSIHUS uaearnbHOro rasa.

34 OCHOBHOE ypaBHEHME MOIEKYISIPHO-KMHETUYECKON Teopumn naeanbHoro rasa. lNoctosiHHas bonbumaHa.

35 BHyTpeHHsAs aHeprua naeansHoro rasa. CteneHn cBob6oabl MOMNEKyIbI.

36 OnbiT WTepHa. PacnpeaeneHve monekyn rasa no ckopoctsiM. OyHKUMA pacnpegenernunss Makcesenna.

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

38 MepBoe Havano TepMmoaMHamukn. PaboTa rasa.

39 lMpumeHeHne nepBoOro 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 U3oTepMmudeckomy npoueccy. Paborta rasa npu n3otepmmyeckom npotiecce.

42 MpumeHeHue nepBoro Havana Kk aguabatnyeckomMy npoueccy. YpasHeHue lNyaccoHa.

43 PaBHoBecHoe cocTosiHue cuctembl. Kpyrosow npouecc. TennoBas mawmHa v eé KrNA. Beunbin asuratens
nepsoro poga. ObpaTumble n HeobpaTMbIe NPOLIECCHI.

44 Linkn KapHo 1 ero KA.

45 BeuHbIl gBuratene BTOporo poga. Btopoe Havano tTepmogvHaMunku.

46 PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. M3oTepMel peanbHbix ra3oB. Kputndeckasa temnepartypa.

47 BHyTpeHHsAs aHeprua peanbHoOro rasa. g dekt hxoynsa-TomcoHa.
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48 OnekTpuyecknn 3apsa 1 ero cBoncTea. 3akoH KynoHa.

49 AnekTpuyeckoe norne. Hanps»keHHOCTb 9NeKTPUYeCcKoro noss.

50 Hanps»keHHOCTb nonsi TodeyHoro 3apsaa. MpuHumMn cynepnosvummn nonemn.

51 AnekTpuyecknii annonb. PacyeT Hanps)XeHHOCTU Nonga AUNons.

52 CwvinoBble NUMHWK 3neKTpuyeckoro nons. MoTok BEKTOpa HaNPsHKEHHOCTU Yepes NOBEPXHOCTb.

53 Teopema Maycca-OcTporpagckoro Ansa anekTpocTaTuiyeckoro nons.

54 PacuyeT HanpsbkeHHOCTU 3IIEKTPUYECKOrO Mons GEeCKOHEYHOW paBHOMEPHO 3apsKEHHOW NIIOCKOCTU; ABYX
napannenbHbIX NITOCKOCTEN.

55 PacueT HanpspkeHHOCTU 3NEKTPUYECKOrO Nons 6€CKOHEYHON PaBHOMEPHO 3apsKEHHOW HUTK.

56 PaboTa cun anektpuyeckoro nons. MNoteHunan. AkBMNOTEHUMAnNbHbIE NOBEPXHOCTHU.

57 Cgsasb MEX/1y HaNPSHKEHHOCTLIO M NOTEHLNANOM 3MEKTPUYECKOro Nons B anddepeHumnansHon n
MHTerpansHom opme.

58 Teopema 0 LMPKYNAUUKM BEKTOPA HaNps»KeHHOCTU 3MEeKTPUYECKoro nons.

59 [MpOoBOAHMKM B 31IEKTPUYECKOM MOfe.

60 OnNeKkTpoeMKOCTb MPOBOAHNKOB.

61 KoHgeHcaTopbl. EMKOCTb nnockoro koHAgeHcaTopa.

62 lMpuMeHeHne KOHAEHCATOPOB 4118 U3MepeHUs Manbix 3apsaoB. OnbIT MunnukeHa.

63 OneKkTpuyecknii ANNOMb BO BHELLHEM 3M1eKTPUYECKOM none.

64 MonsipHoe npeacTaBneHne ob aTomMax U MoNiekynax BelecTBa. Bektop nonsipusaumm.

65 lMoBepXHOCTHAs NIOTHOCTL CBSI3aHHbIX 3apsiAoB. BEKTOp anekTpocTaTMyeckon MHOYKLNN.

66 OHeprus 3apsKeHHOro NPOBOAHNKA. DHEPIUS anekTpuyeckoro nons. MNMnoTHOCTb 3Hepru.

67 Cwvna v NNOTHOCTb TOKa.

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

69 Knaccuuyeckas aneKkTpoHHas Teopus MeTansioB: OCHOBHbIE NOMNOXEHUS, SKCNepUMEHTarnbHble 060CHOBaHMS.

70 MarHuTHOe none — none ABMXKYLUNXCH 3apsagoB. XapaKTepucTuky Nons.

71 3akoH Brno-Caeapa-Jlannaca.

72 Pac4yeT Hanps»kKeHHOCTU MarHUTHOrO MO KPYroBOro Toka Ha ero ocu.

73 Pac4yeT Hanps»KeHHOCTN MarHUTHOrO NOMA NPSIMOro TOKa.

74 Teopema 0 LMPKYNAUUKM BEKTOPA HaNpPs»KeHHOCTU MarHUTHOrO NMons.

75 Pac4yeT Hanps»kKeHHOCTN MarHUTHOrO NMons coneHomaa n Topovaa.

76 [elicTBME MarHUTHOrO MOMsi Ha NPOBOAHMK ¢ TokoM. Cuna Amnepa.

77 KoHTyp C TOKOM B MarHUTHOM nore.

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

79 [lenctBme marHMTHOrO Nons Ha 3apsikeHHble YacTuubl. Cuna JlopeHua.

80 [BwXKeHWe 3apskeHHbIX YacTuL, B MonepeyYHoM MarHUTHOM More.

81 [BWXKeHWe 3apsKeHHbIX YacTUL, B MPOAOSIbHOM MarHUTHOM More.

82 MpuHUMN OencTBUS LMKNOTPOHA.

83 fBneHne anektpomarHuTHON nHAaykumm (AMW). OnbiTel Papages. MNpasuno JleHua. 3akoH SMA.

84 fBneHne camomHaykumn. IHOYKTUBHOCTb. MIHOYKTMBHOCTL coneHounaa.

85 MarHuUTHBIN 1 MeXaHNYeCcknii MOMEHTLI ANEKTPoHa Ha opbuTe. MMpoMarHuTHoe oTHoLwweHe. MoMeHThbI
aTOMOB.

86 Buabl MarHeTMKOB: AnaMarHeTvku, napaMarHe Tk,

87 deppomarHeTuku. NMcTepesnc.

88 OHeprua MarHMTHOro nons.

89 Tok cmeLeHus. MNonHbin ToK. YpaBHeHne Makceenna.

90 SnekTpoMarHuTHoe none.

91 OnekTpomarHuTHble konebaHus. KonebatenbHbi 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 NHTepdepeHuns B TOHKMX NreHkax. [onockl paBHOro HakmoHa.
100 | HTepdepeHums B TOHKMX NrieHkax. [onockl paBHOM TOMLLMHbI.
101 Konbua HbloToHa.
102 | lMpumeHeHue nHtepdepeHummn. IHTepdepomeTpbl.
103 | Oudppakumsa ceeta. MpuHumn MNonreHca-PpeHens.
104 | 3oHbl OpeHens, 06bsICHEHME HA X OCHOBE ABMEHUSA Andpakumnm.
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 | ®doToadpdexT.
109 | Mogenb atoma no TomcoHy. Mogenb atoma no Pesepdopay.
110 | OnbiTbl ®paHka n Nepua.
111 MoctynaTtel Bopa.
112 | BbiBOg cepuanbHon hopMyrbl A aToMa Bogopoaa.
113 | CnekTpanbHble cepum aToma Bogopoaa.
114 | ATOMHOE 98P0 U ero xapaktepuctuku. N3otonsol.
115 | OedbekT Macchbl U aHEprns CBA3M aTOMHOrO sapa.
116 |EcTtectBeHHasa pagMoaKkTMBHOCTb. 3aKOH pafgMoaKTMBHOIO 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

* BO3MOXHOCTb NOMb30BaTbCA CNPaBOYHbIMU Tabnuuamu, KanbKynsaTopom;
* Bpema Ha noarotoBky oTeeta 45 MUHYT.

7. YYEBHO-METOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHUE ANCLIUNIIUHBI

7.1 YyebHana nutepaTtypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccbinika

7.1.1 OcHOBHas y4yeOHasa 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
E.A.AwkeBny, dusuka. NaGopaTopHble | M-BO Hayku 1 BbICLLIEMO http://nizrp.narod.ru/
A.B.®enopos , | pabotbl  1-11, 1-21, 1-22: obpasoBaHusa PP, C.- metod/kaffysik/1598
T.C.I'ycaposa meToOMYecKMe yKkasaHua K| [NeTepB. roc. yH-T Mpom. 304411.pdf
nabopaTtopHbiM paboTam TEXHOMOMMN 1 AMn3aliHa, 2020
BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTtepbypr : BLUT3
cneryntg
M. 1O0. IémuHa, HO. 1O. | dnsuka. dusnueckme | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
LinoBkuH, E. A. |ocHOBbI MexaHuku: Y4yebHo- obpasoBanus PP, C.- metod/kaffysik/1645
AwkeBny MeTogudeckoe nocobue MeTepb. roc. yH-T 567563.pdf
NPOM.TEXHONOMN U
ausarHa,BbicL. WKonbl 2022
TexHonorum u
3HepreTukn.-CaHkT-
MeTepbypr: BLUT3
cneryntn
B.M. MakcumoB, M.H.|®usuka [Tekct]. Yactb 1. http://nizrp.narod.ru/
MonsiHckun, C.A. | MexaHuka. M-B0 0BpasoBaHUS! metod/kaffysik/12.pd
MopxeLkun UHameupyansHble 3apjaHns Hayku PO, CI6ITYPT - 2015 f
ans CaMOCTOSATENBHOW Cr6.- CHBITYPM
paboTbl CTyAEHTOB : yyebHo-
MeToan4veckoe nocobue
B.U. lNNenmaH [n gp.] dusmnka. OnNeKkTpomMarHeTuam M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
[TekcT]: y4e6HO- P metod/kaffysik/22.pd
MeToamM4yeckoe nocobue K Haykn PO,BLITS . 2016 f
nabopaTtopHbiM paboTam Ne CBnu?%ng#ér_ndUr&
231, 2-41, 2-51 A
C.A. Tlopxeukuin [un|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
©akanaBpoB BCEX
HanpaBneHumn
JlenmaH B.W., | dusuka. JlabopaTtopHble c n 6vor http://publish.sutd.ru
Nepkadesa 0.10., | paboTbl 2-31, 2-41 aHKT-] eTepoypr: 2021 Jtp_ext_inf_publish.p

denopos A.B.

cnerynta

hp?id=20215053




M. 0. OémunHa, K. A.
Kptokos, E. A.
AwkeBuny

Pusmka. OnTmka: y4vebHoe

nocobue

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOSOMMN 1 An3ariHa,

http://nizrp.narod.ru/
metod/kaffysik/1684
114266.pdf

B 2023
bICLU. LK. TEXHOMOMMN 1
3HepreTukun.- CaHkT-
MeTepbypr: BLUT3
cneryntg
M. 1O. Oémuna, E. A.|dusmka. ATomHas cusmka 1| M-BO HayKu U BbICLLIErO http://nizrp.narod.ru/
Awkesny usmka atomHoro  Agpa:| o6pasosaHus PP, C.- metod/kaffysik/1709
y4yebHoe nocobue MeTepb. roc. yH-T Npom. 678362.pdf
TEXHONOorMn N ansamnHa, 2024
BbICLU. LK. TEXHOMOMK U
aHepreTukn. — CaHkT-
MeTepbypr: BLUT3
cnerynta
B.O. KabaHoB, B.M.|®usmka. InekrpomarHeTnam http://nizrp.narod.ru/
Makcumos, A.A. |[TekcT]: y4ebHo- M-Bo obpasoBaHus n metod/kaffysik/14.pd
AbpamoBuy meTogmyeckoe nocobue k| Hayku P®, CMGITYPM . - 2015 f
nabopaTtopHbiM paboTam Ne Cne.: CrnerTypn
2-51, 2-52, 2-53
A.A. Abpamosuny, B.O. | dusnka. MexaHuka n http://nizrp.narod.ru/
KabaHog, C.A. | MmonekynsipHas dusnka metod/kaffysik/2018
MopKeLKuii [Texcr] yueBHo- MéBu‘j?g g ﬂPfD’ o1 _06_16_01.pdf
meTogmnyeckoe nocobue K Cr6.- BLUTS CI'I6I'VhT,D,
nabopaTtopHbiM paboTam Ne "
1-31, 1-32, 1-33, 1-41, 1-42
C.A. Mopxewkun, | OnTrka [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
B.M. MakcmumoB, A.B.|meToanmyeckme ykasaHus K Hayku PO, BLUT3 2017 metod/kaffysik/2018
denopor nabopaTtopHbiM paboTam Ne cneryntq. — Cre.: _01_12.pdf
3-11, 3-12, 3-21 BWTS CreryrTa
AJl. AwkanyHuH, E.A. [®PUNBNKA. OSnekTpoctaTuka. http://nizrp.narod.ru/
Awkesny, T.C. [[ocTOosIHHbIN TOK. metod/kaffysik/1575
N'ycaposa MHhousnayaneHble  3apjaHvs | M-Bo Hayku U BbiCLUETO 931125.pdf
ans pacyeTHbIX paboT | obpasosaHus PP, BLUTO 2019
[Tekct] Y. 3: y4ebHo- cnierynTp. - CINo. :
MeToanveckoe nocobue and BLUT3 CrelrynTth
CTYLEHTOB BCEX
¢hakynbTeTOB
E.A. Awkesny, A. J1.|®usnka. Yactb VI. dusmka| M-Bo Hayku 1 BbICLIEMO http://nizrp.narod.ru/
ALLKanyHuH, A.B. [aTtoma 7] agpa: o6pazoBaHusi PO, C.- metod/kaffysik/1617
depnopos WHovemaoyanbHble  3adaHus | [NeTepb. roc. yH-T MpoMm. 725689.pdf
Ans  pacyeTHom  paboTbl | TexHONoOMmii U AM3anHa, 2020
CTYAEHTOB:  MeToAWYecKue | BbICLU. LK. TEXHONOMMN n
yKasaHua Ona  CTyAeHToB 3HepreTuku. - CaHKT-
BCcex hopmM 00yyeHMs MeTepbypr : BLUT3
cnerynta
B.O. KabanoB, M.H.|®usuka. MexaHuka | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
MonsHckui, E.A. | MmonekynsapHas usuka: | obpasosaHus PO, C.- metod/kaffysik/1593
AuikeBuy meTo[. yKazaHus K| MeTepb. roc. yH-T Npom. 525599.pdf
nabopatopHbIM pabotam Ne | TexHonoruii u gusanHa, 2020
1-51, 1-61, 1-71  anAa| Belcw. WK. TEXHOMOMM 1
6akanaBpoB BCEX | aHepreTuku. - CaHKT-
dhakynbTeToB MeTepbypr: BLUTS
cnerynta
AA. AbpamoBuy [u|Ontuka [TekcT]: y4ebHO-| M- Bo o6pazoBaHus U http://nizrp.narod.ru/
ap.] MeToaMdeckoe nocobue K Hayku PO, BLUTS 2017 metod/kaffysik/Lab3-
nabopaTtopHbiM paboTam Ne cnerynTta. — Cne.: 31_3-
3—31, 3—41 BWT3 Cnerynta 41_2017_final.pdf
A.A. AlWKanyHuH dusuka. http://nizrp.narod.ru/
OnekTpoMarHeTnsm. M-Bo obpasoBaHus 1 metod/kaffysik/2020
MHavBugyansHble  3agaHus Haykn P®, BLUT3 2018 _04_18.pdf
Ans  pacyeTHol  paboThbl cnierynTp,. - CIo. :
[ TekeT] y4ebHo- BWTS CMeryrTa

MeToaudeckoe nocobune




Yakak, A. A. Kypc PU3NKN. OpeH6ypr: http://www.iprbooksh
MonekynsapHas cuaunka OpeHByprekuii 2009 op.ru/30110.html
rocyaapCTBEHHbIN
yHuBepcuteT, 36C ACB
B.0. Ka6aHoB [1 ap.] Ontuka [TekcT]:  y4eGHo- M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
MeTogudeckoe nocobue K Hayku PO, BLUT3 2016 metod/kaffysik/20.pd
nabopaTopHbLIM pabotam | CM6IrYMTA. — CM6.: f
3—51, 3—61, 3—71 BWTS CMerynTa
E.A. AwkeBny, M.H.|OUNBNKA [Tekct] Y. Il http://nizrp.narod.ru/
MonsiHckuin KonebaHuns. MonekynspHas metod/kaffysik/2018
dusnka. MNHaouemayanbHble M-Bo obpasoBaHus 1 _12_16_01.pdf
3ajaHvus AN pacyeTHbIX Hayku PO, BLUT3 2018
paboT CTygeHToB: y4ebHo- cneryntg. - Crie. :
MeToam4yeckoe nocobue ans BLUTS3 CMerynTq
OakanaBpoB BCEX
HanpasfeHnn
M. 1O0. OémuHa, E. A.|dunsuka. MonekynsipHas http://nizrp.narod.ru/
Awkesny, K. A.|dusmka u TepmoanHamuka. metod/kaffysik/1656
Kptokos PeweHne 3ajav: 006355.pdf
MeToandeckue yKasaHus
Ans CTydeHToB Bcex dopm
0by4eHUss No HanpaerneHnsm M-GBO HayKki v B;lgmgro
nogrotoekn:  01.00.00 — | ©©pasosanmns F®, L.
MaTemaTuka W MexaHuKa, Metepo. roc. yHT
13.00.00 — OnekTpo— u MPOM.TEXHONOTUN 1
TennosHepretuka, 15.00.00 Avnsaita, BbiCW. LK. 2022
— MawunHocTpoeHue, TeXHOJ'IOFI/II/éI/I
18.00.00 — Xumudeckue| OHEPrETUKM.— LaHKT-
TexHonorun, 20.00.00 — I'IeTg%%yrp;/rhl_?_LUTS
TexHochepHad A
BesonacHoCTb n
npuMpoaoodyCTPOCTBO,
29.00.00 — TexHonorum
nerkon NPOMbILLIIEHHOCTU
M. KO. [OémuHa, K. A.|dunsuka. KonebaHus “| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
Kptokos, M. H. | BonHbI: y4eb. nocobue o6pazosaHusi PO, C.- metod/kaffysik/1675
Kynbbuukas, E. A MeTepB, roc. yH-T NpoM. 650908.pdf
Awkesuny TEXHONOMMNn N ans3anHa, 2023
BbICLU. LK. TEXHOMNOMK U
aHepreTuku.- CaHkT-
MeTepbypr: BLUT3
cnerynta
B.O. KabaHoB, C.A.|®Pu3nka. InemMeHTbl Teopun http://nizrp.narod.ru/
Mopxeukun, E.A. | norpeLwuHocTen [TekcT]: M-BO 06Da30BaHMS 1 metod/kaffysik/2018
Awkesny y4ebHo- MeToaudeckoe FF),(D BLITD _05_15 01.pdf
nocobue k nabopaTtopHOMY CFII'?E)S/#?/I'IT,E,I, - CrHG.: 2018
npakTkymy ARl BIITS CerynTH
6akanaBpoB BCEX
HanpasreHnn
M. 10. Oémuna, K. A.|®dusnka. Ontuka. WMsydenue | M-Bo HayKu W BbICLLETO http://nizrp.narod.ru/
Kptokos, B. W.|sakoHa Mantoca: y4ebHoO-| o6pasosaHusi PO, C.- metod/kaffysik/1705
Nenman, E. A. | meTognyeckoe nocobue MeTepb. roc. yH-T npom. 135632.pdf
Awkesny TEXHONOrn N ansamnHa, 2023

BbICLU. LK. TEXHOMOMK U
aHepreTukm. — CaHKT-
MeTepbypr: BLUT3
cneryntg

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

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

7.3 MepeyeHb NMUMLEH3NOHHOroO U CBOGOAHO pacnpoCTPaHAEMOro nNporpaMmMHoOro oéecneveHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHune MaTtepuanbHO-TEXHMYECKOWN 6a3bl, HEOGXOANUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue

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-4546, pedpaktomeTpbl PIJ1-3, nupometpol OMMAP-09,
roHMomeTpbl, ocBeTNuTENU-BNO-1, 6nokm nutanma BC4-12, pagmomeTtp doHoBbIi 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
koacbmumeHTa Bs3kocTM no metogy CTokca. 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
KoadppmumeHTa BA3KOCTM BO3dyxXa KanumnspHbiM MeTodom. JlabopaTopHbll  CcTeHO [Ans
onpegeneHns koadduumeHTa TennonpoBOAHOCTU BO34yXa METOAOM HarpeTon HUTH.




MpunorkeHue
paboueit nporpammbl ANCUMNINHBI PU3NKa

HaumMeHo8aHue GUCYUMNAUHbI

no HanpasneHuto noarotoskn 13.03.01 Temmo’HEpreTHKa M TEILIOTCXHUKA

HammeHoBaHue Ol (npodwuns): [IpoMbliuIeHHAs TEIIOIHEPIETHKA

6.3.2 Tunosble TecToBble 3a4aHUA

Ne n/n | $PopMynNUPOBKM TECTOBbLIX 3a4aHNN

Cemectp 1

1 Jluck Bpamgaercs BOKPYTI CBOEH OCH, HM3MEHsISI MPOEKLHIO YIJIOBOM CKOPOCTH 7 TaK, Kak
MOKa3aHO Ha pPHUCYHKE. BekTop yrioBoil CKOpPOCTH ® U BEKTOpP YIJIOBOTO YCKOPEHHS €

HaIIPaBJICHBI B OJJHY CTOPOHY B UHTEPBAJIbl BDEMEHH ...
(1.
7

¥4 :

o 4

1) orOmotimortzots
2) orOmotimorts mots
3) orOmotiumortzmotls

4) ortimotbumorty gots

2 Ha pucynke wu300pa)xxeHbl BEKTOp CKOPOCTHM V JABIJKYLIErocs Tejla M BeKTop cuisl F,
JICHCTBYIOIIIEH HA TEJIO0, B HEKOTOPBI MOMEHT BpeMEHM. BekTop uMmmyibca P B 3TOT MOMEHT
BPEMEHHU COHAIIPABJICH BEKTOPY ...

U L

1 g

3 Fl

= -

Y4

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

3 Jluck MOKeT BpamaTrhCsi BOKPYT OCH, MEPHEHIUKYISIPHOW TUIOCKOCTH AWCKA W MPOXOJSIIEH
yepe3 ero meHtp. B Touke A mpuknaapiBaioT oaHy u3 cun Fi, F2, Fs umm Fa4, nexamux B
IJIOCKOCTH AucKa. He co3maeT Bpalaroniero MOMEHTa OTHOCHTEIBHO PacCMaTpUBAEMOM OCH
cuia ...
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Fi f-",
F z
A Fy

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

I[I/ICK BpalqacTCAa BOKPYr HCHOI[BHX(HOﬁ OCH Z C TIOCTOSTHHOM er'IOBOfI CKOPOCTBIO. 3aBHCUMOCTh
MOMCHTAa UMITYyJIbCa TUCKAa OT BPEMCHU IMPCACTABIICHA HAa PUCYHKC JIMHUECH ...

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

[apuk, NpPUKpPEIUVICHHbI K TpyXuHe (TIPYXKUHHBIA MasITHUK) ¢ HAaCaXEHHBIH Ha
TOPU30HTAJIbHYIO HAMPaBJISIOUIYI0, COBEpIIAET rapMOHNYECKHE KOJIeOaHN .

/ A 0 i

H-r-;é.r-m;; =

Ha rpaduke mnpencraBieHa 3aBUCHUMOCTb TPOEKIMH CHUJIBI YIPYTOCTH TPYKHUHBI Ha

MOJIOKUTCIIBHOC HAIIPABJICHUC OCHU X oT KOOpPAWHATHI IaprKa.
1y H

I |
§ SNIPE FEREY TR S T a—

!

B nonoxennn O sHEPrus NpyKMHHOTO MasiTHUKA paBHA M/Dx.
BBeauTe npaBUIIbHBINA OTBET:

40

CewmecTp ...
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6 | Bonpoc Ha COOTBETCTBHE
Ha nuarpamme uieanbHOTO ra3a yKaXuTe mpOoIecChl:
p
J 2
.
\x
R“‘H_H ‘
4
3
V
1) 1-2 n3obapa
2) 2-3 m3oTepma
3) 3-4 uzob6apa
4) 4-1 u3zoxopa
7 Bonpoc Ha cooTBeTCTBHE
[Iporecc, mpu KOTOPOM KOJIMYECTBO TEILIOTHI, IMEPEIaHHOE HICaTbHOMY Ta3zy, PaBHO ... ,
SIBIISICTCA ... .
1) W3MEHEeHHIO BHYTPCHHEH SHEPTUU — H30XOPUYECKUM
2) pabote raza — H30TePMUYECKHM
3) HyII0 — aAHA0ATHBIM
4) W3MCHEHWIO BHYTPEHHEW SHEPTHU M PaboTe ra3a - H300apHbIM
8 | TepMoaMHAMUYECKUN TPOIIECC, TPU KOTOPOM paboTa COBEpIIAeTCS 3a CYET H3MCHCHUS
BHYTPEHHEHN HEPTUU, HA3bIBACTCA ...
1) agumaéaTHBIM
2) M30TEPMHUYCCKHM
3) wu3obapHBIM
4) W30XOPHBIM
9 | Ha guarpamme U3MEHEHUS COCTOSTHUSI HICaTbHOTO ra3a HauOoJIblliee 3HaUCHHE BHYTPCHHEH
SHEPTUU COOTBETCTBYET TOUKE ...
P, 2 3
1 4
I "\,.r
1) 3
2) 1
3) 2
4) 4
10 | KII/I TemoBoi MalluHbI, padoTaroliei mo nukiny Kapso, ...
1) He 3aBHCHT OT CBOWiCTB paGouyero Tejia W ompeaessieTcss TOJAbKO TeMIepaTypamMu
HarpeBaTeJisi ¥ X0J0IWIbLHUKA
2) 3aBHCHUT TOJBKO OT CBOWCTB pabOUero Tejia M He 3aBHCUT OT TEMIIEPATyp HarpeBarels
XOJIOMIIbHUKA
3) 3aBHCHT OT CBOWMCTB pabodyero Teda W Pa3HOCTH TEMIIEpaTyp HarpeBareiass u
XOJIOJMIIbHUKA
4) 3aBHCHT OT CBOWCTB pabodero Teja M TEMIIEpaTyp HarpeBareist U XOJIOAUIbHUKA
Cewmectp 2
1 | DnexkTpuyecKre 3apsiibl, HAXOJAIIMECS B BEpIIMHAX KBajparta (CM. PUCYHOK), paBHbBIE IO

a0COIIOTHOMY 3HAYEHHUIO, OYIYT ...
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1) ymaasTbesi APYr OT Apyra
2) cOmmKaThCs

3) ocraBaThCs Ha MECTE

4) BpaImaThCs

Jlana cuctemMa TOYEYHBIX 3apsAJ0B B BaKyyMe M 3aMKHYThIE MOBEpXHOCTH Si, Sz u S3 (cM.
pucyHoK) IIoTOK BeKTOpa HaNpsHKEHHOCTH JIEKTPUUECKOTrO MOJIs OTIIMYEH OT HYJIS Yepes ...

1) moBepxHoCcTBH Si
2) TOBEPXHOCTH S»
3) MOBEpXHOCTH S3
4) moBepxHOCTH S2 1 S3

Ha PUCYHKEC TIIPCACTABJICHbBI CHJIOBBIC JIMHHM JJICKTPUYCCKOIO IIOJIA JAWIIOJIA. BCKTOp
HAIMPS’KCHHOCTHU 3JICKTPUYCCKOT'O IMOJIA E B Touke 4 OpPUCHTHUPOBAH B HAIIPABJICHUMH ...

-4
o

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

Yepes namity, NOAKIIOYEHHYIO K HCTOYHUKY Toka ¢ DJIC 8 B u BHyTpEHHUM COIPOTHBICHUEM |
Om nipoTekaet TOK 2 4. 3aBUCUMOCTb TOKa OT IIPUJIOKEHHOTO K JIaMIIE HANPsDKEHUS OKa3aHa
Ha rpaduke ...
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AL A

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

BonbramrepHas xapakTepuCTHKa aKTUBHBIX 3JIEMEHTOB 1enu | 1 2 mpecTaBiieHa Ha PUCYHKE.
Ha snemenTe 2 npu Hanpspkenuu 20 B BeiensieTcst MOIIHOCTS ... (BT).

I mA
20

15 it
10 [roosecieees

5 feeees i

10 20 30 40 U.B
1) 0,1
2) 100
3) 200
4) 0,2

Tok B KoIbIIE HaIIpaBJICH I10 4acoBOM CTPCIIKC. BCKTOp MarHUTHOM HHAYKOUN B B TOouke A,
paCHOJ'IO)KCHHOI\/JI B IINIOCKOCTH KOJIbLid, HAITPABJICH ...

I

&

1) mepneHIUKYJISIPHO MJIOCKOCTH PHCYHKA, OT HAC
2) TEepIEHANKYIIPHO TNIOCKOCTH PUCYHKA, K HAM

3) B IUIOCKOCTH PUCYHKA, BBEPX

4) B IUIOCKOCTH PUCYHKA, BHH3

OpnHo3apsiiHbIE MOHBI, UMEIOLIUE OAWNHAKOBBIE CKOPOCTH, BJIETAIOT B OJHOPOJHOE MArHUTHOE
nosie. VIX TpaekTopry MpUBEAEHBI HA PUCYHKE:
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® s u o
. @ j'\\l\ .
i

studa)
sse | o

Haunmensiryro Maccy UMeeT HOH, IBUXKYLIUICS 110 TPACKTOPHH ...

1) 1
2) 2
3) 3
4) XapaKTEepUCTHKH TPACKTOPHUI HE 3aBUCIT OT MACChl HOHA

8 Mexny nonocamMy MarHUTOB yCTaHOBJIEHA paMka. [1o pamke mpomyckaroT 31eKTpUUYECKUN TOK
(HampaBiieHHE TOKA MOKa3aHO HA PUCYHKE).
[IpaBunbHBIMU SBISIOTCS YTBEPKICHUS:
1) Cuubl AMinepa, 1eiiCTBYIOIIHE HA CTOPOHBI PAMKH, CTPEMSTCS PACTAHYTH PaMKY.
2) CuioBble IMHUH MATHUTHOTO 10JISI MATHUTA HANPaBJIeHbI CHU3Y BBEpX.
3) Ha kax/plii OTpE30K paMKHu JEHCTBYET criia AMIlepa, HalpaB/IeHHAsS BEPTHKAIBHO.
4) TlpoxoJsumii yepe3 paMKy TOK HE CO3JIaeT MArHUTHOE TOJIE.

9 Ha pucynke mokazaH [JIMHHBIH NPOBOJHUK C TOKOM |, B OJHON TIIIOCKOCTH C KOTOPBIM
HaXOoJUTCsl HeOobIIas npoBosias pamka. [Ipyu BBIKIIIOUEHHH B MPOBOJHUKE TOKA 33JaHHOTO
HaIpPAaBJICHUS, B PAMKE ...

[ —
1 2
4 3
1) BO3HHKHET HHAYKIHOHHBIA TOK B HanpaBjaeHun 1-2-3-4
2) BO3HUKHET WHIYKIIMOHHBIN TOK B HampasiieHuu 4-3-2-1
3) HMHAYKIHOHHOTO TOKAa HE BOSHUKHET
4) pamKa MPUTSHETCS K MPOBOTHHUKY
10 | B aMHHBIA COTEHOUI TOMECTHIN (DEPPUTOBBIN CEPAECUYHUK C MATHUTHON MPOHUIAEMOCTHIO L.
NHAyKTUBHOCTH COJICHOMAA TIPU 3TOM:
1) yBeauuuTcs B | pa3
2) yBemuuntcs B (utl) pas
3) yMEHbIIHUTCS B 1 pa3
4) ymenbmurcs B (ut1) pas
Cemectp 3
1

B nmanHy0 TOYKY NMPOCTPAHCTBA MPHIIUIMA JIBE CBETOBBIC BOJHBI C OJJMHAKOBBIM HAaIlpaBlICHHUEM
KosneOaHuil cBeroBoro BekTtopa E, mepuomamu T1 u T2 W HavaibHbIMH (dazamMu @1 U Q2.
WnTepdepenius Habmogaercs B ciayyae ...

1) Ti=2c¢, T2=2c, g1 - ¢2=const

2) Ti=2c, T2=2¢C, g1 — @2 # const

3) Ti=2c, Ta=4c, p1— @2 = const
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4) Ti1=2c,Ta=4c, g1 — g2 # const

benblii cBET MOYKHO Pa3JIOKUTH B CIIEKTP C MOMOILBIO ...
1) nuppakuMOHHOM peleTKH
2) MHKpOCKOIa
3) mosspuszaropa
4) dotosrnemenTa

Ha pucynke npezacraBieHa cxema pa3OMeHHs BOJHOBOH MOBEpPXHOCTH @ Ha 30HbI DpeHers.
Pasnocts xona mexay nydamu N1P u N2P paBHa ...

N,
Ny

1) A2
2) %

3) A4
4) 2

Ha pucynke nzo6paxens! n1ea nomsipousa (1 u Il), ontuueckue ocu OO1 KOTOPBIX MapajuIeIbHBI
Ipyr apyry. Ha nepBbiil mossipon/ majjaeT eCTECTBEHHAs: CBETOBAsl BOJIHA. B Touke P1 sHeprus
CBETOBOM BOJIHBI Oy/IeT MaKCUMaIbHOMU, €CIIK BOKPYT OcU PP1 IOBEPHYTH ... .

1) o06a moJasponaa B NPOTHBONOJIOKHBIX HANIPABJEHUAX Ha yroa 90°

2) B oxHOM Hampasnenuy nonspons | va yrom 90°, a momspoun Il ma yrom 180°
3) Tomeko monsapons | Ha yrox 90°

4) Tompko nonspous Il va yron 90°

JlnuHa BOJHBI KPAacHOTO CBETa MOYTH B 2 pa3a OOJbIIE JJIMHBI BOJHBI (PHOJIETOBOTO CBETA.
DHeprus POTOHA KPACHOTO CBETA IO OTHOIICHHUIO K HEPTUU (POTOHA (PUOIETOBOrO CBETA ...

1) meHbIne B 2 pa3za

2) MeHblIIe B 4 pa3a

3) Ooubie B 2 paza

4) Gombine B 4 pasa

Buemnuii  ¢poroadpdexr B MeTaymie BBI3BIBACTCS MOHOXPOMATHYECKUM H3iTydeHueMm. Ilpu
YBEIIMYCHUH WHTEHCHUBHOCTH OJTOTO M3JIy4eHHUS B 2 pa3a MaKCHMaJbHas CKOPOCTh
(OTO3IEKTPOHOB, MOKUAAIOLINX META ...

1) He U3MeHUTCS

2) yBenW4HTCH B 2 pasa

3) yBenuumtcs B 4 paza
yBeIn4HTcs B 8 pa3

Ha pucynke n3oOpakeHbl CTallMOHAapHbIE OPOMTHI aTOMa BOJIOPOJA corjiacHo mojenu bopa, a
TaK)Ke YCIOBHO M300PaKEHBI MEPEXObl MJIEKTPOHA C OAHON CTAIMOHAPHOW OpOUTHI HA JAPYTYIO,
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COIIPOBOXKAAOMIMECCA N3TYUCHUEM KBAHTA SOHCPTHUH.

n=>

VYCTaHOBUTE COOTBETCTBHE MEKAY HOMEPOM OpPOUTHI, Ha KOTOPYIO MEPEXOAUT JJIEKTPOH, U
Ha3BaHHEM CEPHH JIMHUHN U3TydCHUSL.

1) n=1- cepus Jlaiimana

1) n=2 - cepus banmpmepa

2) n =3 - cepus [lamena

3) n =4 - cepus bpekkera

8 Cornacno runorese Jlyn ne bpoiins, 1yMHa BOJIHBL, ONMCHIBAIONIAs BOJHOBBIE CBOMCTBA Telna,
OIpEEIAETCS €ro. ..
1) umMnyabcom
2) o0béMOM
3) pasmepamu
4) sHepruei
9 CornacHo cooTHoOLIEHUIO HeonpeaenenHocTe B.I'elizenbepra, ...
1) HeBO3MOXHO TOYHO W OJHOBPEMEHHO W3MEPHTh M KOOPAUHATY, W HMILYJIbC
MaTepHaIbHOI0 00beKTa
2) CyHIeCTBYIOT OOJBIINE TOTPEIIHOCTH B HW3MEPEHHH JIIOOBIX BEJIMYHH OOBEKTOB
MHUKpOMHpa
3) NPUHIMIHATBHO HEBO3MOXKHO MPOBECTH TOYHOE M3MEPEHUE MMITYJIbCa MAaTEePUAbHOTO
00BeKTa
4) TPUHIMIHAIBHO  HEBO3MOXKHO  TPOBECTH  TOYHOE  HM3MEPEHHUE  KOOPIMHATHI
MaTepHaJIbHOIO 0OBEKTA
10 | Topmit ¢Th?®? nperepmeBaer nBa o~ u mBa P —pacmaga. KakoB KOHEUHBIH TMPOLYKT

paauoaKTUBHOTO pacraja Topus?
1) ssRa?*
2) ggRa%6
3) 92U228
4) 89A0224




