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9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

- (bOpMMNpPOBaHME OCHOB ECTECTBEHHOHAYYHOM KapTUHbI M1pa 1 6a30BbIX 3HAHWUI MO
dyHOaMeHTarnbHbIM pasgenam puanku;

- oBnageHve metogamum omMsany4ecKoro nccnefoBaHus.

3adayu y4yebHoU OucyurnuHbI:

- pasBuTUE CNOCOBHOCTM K NOrMYEeCKOMY MbILLMIEHMIO, CUCTEMaTU3auumn, o606LLEHNIO N
aHanuay.

10. MecTo yye6HOM ancumnnuHbl B cTpyktype OOI: brnok b1, o6a3aTtenbHas YacTb

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/Moayno (3HaHUA, yYMeHwus,
HaBblKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3ynbTaTaMM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNEeTEHLUMSIMA) U MHOUKATOPaMM UX OOCTUXKEHUA:

Kog HasBaHue Koga(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHUus
KOMNeTeHLum
OrlMK-1 | CnocobeH OlK-1.2 | NMpumeHsieT 3HaTb: *

NPUMEHATb 3HaHUA 6asoBble 3HaHUSA OCHOBHbIE d)|/|3|/|\.|ec|<y|e aBNeHna n
(byHAaMEHTabHbIX €CTECTBEHHOHAYY |  ocHOBHbIE 3aKOHbI (MUKW, FPaHNLIbl UX
pasfenos Hayk o HOTO Lmikna npw MPUMEHNMOCTY, NPYMEHEHME 3aKOHOB B
3ewmne, 6asosble PEeLLeHN BaXKHEMLLIMX NPAKTUHECKUX NPUNOKEHUSIX;
sranna CTaRAAPTHIX * OCHOBHble PU3NYECKNE BENUUUHLI U
€CTEeCTBEHHOHaYy4HOr npodeccroHarnbH
ou bIX 33734 dum3ndeckme KOHCTaHThbl, UX onpedeneHme,
MaTeMaTUiecKoro CMbICH, CNOCO0ObI U eAMHULIbI UX
LIMKIOB Mpwu N3MEPEHNA,
peLueHun * (pyHOaMeHTanbHble U3n4eckmne onbiThbl
CTaHgapTHbIX N X pOJsib B Pa3BUTUN HAYKW;
npoceccroHanbHbIX * Ha3Ha4YeHne N NPUHUMNLI AeNCTBUA
3afa4 BaXKHEMLUNX on3ndeckmnx npubopos.

YMeTb:

* OOBACHUTL OCHOBHblIE Habniogaemble
NPUPOAHbLIE U TEXHOTEHHblE SIBMNEHUS WU
addeKkTbl C NO3vUUn PyHAaMEHTaNbHbIX
dm3nyecknx B3anMoaencTBum;
* yKasaTb, Kakume 3aKOHbl
OaHHoe siBneHne unm agpdex;
*  UCTOSIKOBbIBATb CMbICIT  PU3NYECKNX
BENWUYUNH U MOHATUIA;

* 3anncbiBaTb YpaBHEHMNA AN PUNHECKNX
Benu4ynH B cucteme CU;
. paboTaTb c
obopynoBaHuem
dursmyeckon nadboparopuu;

* MCMNONb30BaTb Pa3fMYHbleE METOOMKU
dm3nvecknx unsmepeHnn un obpaboTku
3KcnepuMeHTarnbHbIX AaHHbIX;

onncbiBarOT

npnbopamm n
COBPEMEHHOMN

*  MCNOJSfIb30BaTb METOAbl adeKBaTHOro
dm3amndeckoro " MaTemMaTU4ecKkoro
MOZEeNMpoBaHNA, a Takke MNpUMEHATb
MeToAbl n3nKo-maTeEMaTUYECKOro
aHanuaa K pelleHnio KOHKPETHbIX
€CTeCTBEHHOHay4HbIX 7] TEXHNYECKUX
npobnem.

BnapeTb:

. Mcnosib3oBaHUA OCHOBHbIX

obLedmn3nyecknx 3aKoHOB M NPUHLMMNOB B




* NPUMEHEHNA

*+ o006pabotkm un

BaXXHEWLUNX MPAKTUYECKUX MPUNOXKEHUSAX;
OCHOBHbIX
dm3MKo-MaTeEMaTUYECKOrO aHanusa Ans
peLleHns eCTEeCTBEHHOHAYYHbIX 3a4av;

* MPaBUMIBHOW 3KCMyaTauunm OCHOBHbIX
npnbopoB n obopyaoBaHUa COBPEMEHHON
dumamyeckon nadboparopuu;
NHTEPNPETUPOBaHNS
pe3ynbTaToB 3KCMEPUMEHTA;

* M3NYECKOrO MOAENMPOBAHNS.

MeToO0B

12. O6beM AucUUNAuHbI B 3a4eTHbIX eanHuuax/yac. — 5 /180.

dopmMa NpoMeXyTOYHOM aTTecTaumMm 3a4eT, SK3aMeH.

13. TpyaoemkocTb No BMAaM y4yebHoM paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp 3 cemecTp...
AyOuTOpHbIE 3aHATUSA 32 8 8 8 8
B TOM UnChe: nekuunu 14 4 4 2 4
' nabopartopHble 18 4 4 6 4
CamocTosiTenbHas paboTa 131 28 24 24 55
dopma NpoMeEXyTO4HOM aTTecTaLmm 17 3aver- 3aver- Ok3ameH-
4 4 9
UToro: 108 36 36 36 72
13.1. CopepxaHme QUCLUMNIUHDI
Peannsauus
pasgena
Ne n/n Haumerosanme pasaena CopaepxxaHve pasgena gUCLMNINHDI ANCLIMNINHBI
AVCLUMNITNHBI NMOMOLLbIO
OHManH-Kypca,
QYMK*
1. Jlekuum
1.1 MexaHuka Tema 1. Beegenuve. Kuiematuvka matepuansHon To4ku | https://edu.vsu.r

Mpeamet dusukn. Ponb GU3NMKN B COBPEMEHHOM
ecTecTBO3HaHMN. MaTepuanbHas Touvka. AGCOMTHO
TBepgoe Teno. Cwucrema otcyeta. OCHOBHbIE
XapakTepUCTUKN  [OBMXKEHUA MaTepuanbHOW  TOMKM:
paguyc-BeKTop, TpaekTopus, nepemelleHve, AnuvHa
nyTW, CKOPOCTb,  YCKOPEHWUEe, HOopMarnbHOe ¢
TaHreHuuanbHoe YycKopeHue. YrrnoBasd CKOpOCTb U
yrnoBoe YCKOpeHue, UX CBA3b C  JUHENHbIMU
XapakTepucTukamu aBMxXeHus.

Tema 2. [inHamuka maTepranbHON TOYKK
MepBbi 3akoH HbloTOHA. WHepumanbHble CUCTEMBI
oTcyeta. Macca. Cwna. Btopon 3akoH HbioTOHa.
Mmnynbc matepuanbHOM TOYKKU. YpaBHEHUE ABUXEHUA
mMaTepuanbHon TodkM. Cunbl B npupoge:  Cunbl
yNpyrocTu, TpeHus, TAroTeHusi. 3akoH BCEMWPHOro
TArotTeHnsi. CucteMbl MaTepuanbHbIX TOYeK. BHellHne
W BHYTPEHHUE cuibl. 3aKOH COXpaHEHUS MMMNyIbCca.

Tema 3. PaboTa 1 sHeprus.
PaboTa NocTosiHHOW M NepeMeHHoM’ cunbl. MOLWHOCTb.

KuHeTunyeckas SHeprua MaTepmaanon TOYKMW.
KOHCepBaTMBHbIe n HEeKOHCepBaTMBHbIE CuUnbl.
MoTeHunanbHas QHeprua. MonHas mexaHun4eckasi

3Heprmsi. 3aKoH W3MEHEeHUs! M 3aKOH COXPaHeHMs
NOJSTHOM MeXaHN4YECKOWN SHEPTUMN.

Tema 4. MexaHvnka TBepaoro Tena.
MomeHT wuHepuun. Teopema LWTenHepa.

MomeHT
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cunbl. MomeHT wumnynbca. OCHOBHOE YypaBHEHMWE
ONHAMUKN BpaLWaTENbHOIO  OBWXKEHUSI. 3akoH
COXpaHeHuMsi MOMeHTa uMmnynbca. KuHeTuveckas
3Heprus Bpawatowlerocs tena. Pabota BHewWHUX cun
npwu BpalleHhn TBepaoro Tena.

Tema 5. OnemeHTbl MEXaHUKM XXUOKOCTEN.
3akoHbl [Mackans n Apxumepa. [mgpoctatmyeckoe
JaBrneHve. YpaBHEHME HepaspbIBHOCTM XKUOKOCTW.
YpaBHeHve BepHynnu. ®opmyna Topuyennu. Bsaskoe
TpeHune. 3akoH HbtoToHa. MeTon Crokca.
JlaMuHapHbIn 1 TypOYNEeHTHbIA PEeXUMbl TeYeHUsI
»ungkoctn. Yucno PenHonbaca.

Tema 6. HenHepumnanbHble CUCTEMbI OTCYETA.
[BmxeHne matepuanbHON TOYKM B HeuHepumasrbHON
cucteme  otcyeta.  Cunbl  mHepumu.  [MpuHuMn
3KBMBANEHTHOCTH.

Tema 7. MexaHu4yeckue konebaHus
MapmoHnyeckue konebaHua u MX XapakTePUCTUKW.
MeTon BekTOpHbIX Auarpamm. dunddepeHumansHoe
ypaBHeHne rapMoHunyeckux konebaHwmn. [MpyKnHHbIRA,
PU3NYECKUn 1 MaTeMaTUYECKUN MasTHUKW. JHeprus
rapMOHNYECKNX konebaHui. CnoxeHue
rapMoOHMYECKMX KonebaHum OAHOro HanpaBreHus
OANHaKoOBOM 4acToThbl. OuddepeHumansHoe
ypaBHeHue cBobOAHbIX 3aTyxarwmx konebaHun n ero
peLleHue. Jlorapudpmmyeckunin OeKpeMeHT "
KoadppmumeHT 3aTyxaHusi. BbiHyXaeHHble konebaHus.
Amnnutyga wn dasa BbIHYXKOEHHbIX  KonebaHui.
Pe3oHaHc.

1.2

MonekynsipHas
¢msmnka
7]
TepMoAuHaMuKa

Tema 1. MonekynsapHo-kKMHeTMYECKas Teopus
naearnbHbIX ra3os
Cratuctnyeckum un  TepMOLAMHAMMUYECKUA  MeToabl
nccnegoBaHusa cuctem. TepMognHammuyeckas cucrema
n eé napameTpbl. PaBHOBECHbIE COCTOSIHUS WU
npoueccsl. MpeanbHbIN ras. M3onpoueccol
naeanbHoro rasa. OcHoBHoe ypaBHeHue
MOINEKYNAPHO-KMHETUYECKON TEOPUUN MaeanbHOro rasa.
YpaBHeHne  KnanenpoHa-MeHgeneeBa.  CpepgHss
KMHeTWYeckass aHeprus  Mornekyn. MonekynsipHo-
KMHEeTUYECKOe TOSKOBaHMe TemnepaTtypbl. 3akoH
MakcBenna o pacnpefeneHun Morekyrn uaeanbHOro
rasa rno CKOpPOCTAM U 3HEPrusiMm TENMOBOro ABWMXEHMS.
3akoH bonbumaHa gns pacnpegeneHus 4actuy BO
BHELLUHEM mMoTeHumansHoMm none. bapomeTpuueckas
dopmyna. OCHOBbI KUHETWKM MAeanbHOro rasa:
CpefHee 4YUCno CTOMKHOBEHWUA W CpeAaHsis AnvHa
csobogHoro  npobera  monekyn,  adeKTMBHbIN
anameTp Monekynbl. fBneHus nepeHoca: auddysus,
TENNONpPOBOAHOCTb, BA3KOCTb. YpaBHEHME NepeHoca.

Tema 2. OCHOBbI TEPMOANHAMMUKN
Uucrno creneHen cBoboabl  Monekynbl.  3akoH
pPaBHOMEPHOIo pacnpeneneHns 3Heprum no cTeneHsim
cBoboabl Monekyn. BHYTpeHHss aHeprns ngearnbHoro
raza. Paborta rasa npu u3MeHeHuMM ero obbema.
Konnyectso TEnnoThI. [NepBoe Havarno
TEPMOANHAMUKM. MNoHsaTne TENoeMKOCTH.
MpumeHeHne nepBOro Havana TepMoOgMHAMMUKU K
n3onpoueccam ugeanbHOro rasa. Aguabatunyeckui
npouecc. KpyroBon npouecc (uukn). Tennosble
aBuraTenu n xonogunbHble MallmHbl. Linkn KapHo gns
moeanbHoro rasa u ero KMNO. O6Gpatumble wn
HeobpaTumble npouecchl. [MoHATME 3HTponuu, ee
cTaTucTMyeckoe TonkoBaHue " CcBS3b c
TEPMOANHAMNYECKON BEpPOSATHOCTLI0. BTOopoe Hauvano
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TepMoavHaMuku. TpeTbe Ha4Yano TepMoaMHaMUKM.

Tema 3. PeanbHble rasbl 1 XMOKOCTH
OTcTynneHne OT 3aKOHOB uaeanbHoro rasa. PeanbHble
rasbl. Cwunbl " noTeHumanbHas 3Heprus
MEXMOMEKYMNSPHOro  B3aMMOAeNCTBUA. BHyTpeHH:AdA
3Heprus peanbHOro rasa. YpaBHeHue BaH-gep-
Baanbca. CpaBHeHne wusotepm BaH-pgep-Baanbca c
aKcrnepuMeHTanbHbIMU n3otepmMamu. Csoincteo
XNOKOCTEN. MoBepxHOCTHOE HaTsXKeHue.
CmaumBaHue. [aBneHune noa WCKPWUBIEHHOM
NnoBepPXHOCTbIO  >xuagkoctu. Popmyna  Jlannaca.
KannnnsipHele sBneHus.

13

OneKTpnyYecTBO "
MarHeTusm

Tema 1. [MocTosAHHOE 3NEKTPUYECKOE NONE B BaKyyMeE.
AnekTpnyeckui 3apsg. 3aKoH COXpaHeHMs
3NEeKTpMUYECKoro 3apsga. 3akoH KynoHa.
OnekTpoctaTtuyeckoe none. Bektop HanpsikeHHOCTH
anekTpudeckoro nons. MNpuHuun cynepnosununn. None
aunons. [oTok BekTopa HanpsbkeHHOCTW. Teopema
[laycca gna anekTpocTaTMyeckoro nons B BakyyMe.
lMpumeHeHne Teopembl [aycca: pacyeTr nonen c
LleHTpanbHOM OCEBON M NIOCKON cummeTpuen. PaboTta
Nno nepeMeLLeHnIo 3apsiga B 3NEKTpUYEcKOM norne.
Unpkynsumss BekTopa HanpspkeHHocTu. [loTeHuman
nonsi. Ces3b Mexay HaMNpPsPKEHHOCTbIO "
noTteHuManom. IKBUMOTEHUManNbHbIE MOBEPXHOCTMU.

Tema 2. AnekTpuyeckoe none B ANINEKTPUKAX.
ﬂI/ISJ'IeKTpVIKVI. CBoboaHble U CBsi3aHHble 3apdaabl.

Tunbl nonapusauunmn AN3IEKTPUKOB. BeKTOp
nonapusauunu. SneKTqueCKoe none B OU3NIEKTPUKE.
,D,I/ISJ'IeKTpVI‘-IeCKaﬂ BOCNPUNMHYNBOCTb n

AVanekTpnyeckass  nNpoHUUAaeMocTb cpefbl. Bektop
anekTpuyeckon nHaykumn. Teopema Maycca ans
3MNeKTPUYECKON NHOYKLMK, Mbe3oanekTpukn,
NMPO3NEKTPUKM, CErHETOINEKTPUKN.

Tema 3. [MpoBOOHWKM B 3NEKTPUYECKOM MOJIe.
Hanpsk€HHOCTb M MOTeHUMan Ha MOBEepPXHOCTU W
BHYTPU NpoBOAHMKA PacnpegeneHne 3apsgoB B
NPOBOAHMKE.  ONEKTPOEMKOCTb. OneKTpPOeEMKOCTb
ye[MHEHHOro NMpoBoAHuKa. KoHaeHcaTopbl. 3Heprus
3apsKeHHOro YEAVHEHHOTO NpoBOAHMKA,
KOHOEHcCATopa M CUCTEMbl MNPOBOOHWKOB. JHEpPrus
anekTpudeckoro nons. O6bemMHas NNOTHOCTb SHEPruu
3NEKTPOCTATMYECKOro nons.

Tema 4. [MOCTOAHHbLIN 3NEKTPUYECKUIN TOK.
Onektpuyeckun Tok. Cuma UM NMOTHOCTb  TOKa.
CTOpOHHME cunbl. OnekTpoaBmxkylas cuna n
HanpsbkeHne. 3akoH Oma ans yyactka uenu. 3akoH
Owma B gnddepeHumnansHon opme. ConpoTuBneHue
npoBogHukoB.  CBepxnpoBogumocTb. Pabota wu
MOLLHOCTb ToKka. 3akoH [xoyna — JleHua. 3akoH Oma
Ana  HeofHopodHoro  yvactka uenu. [lpaBuna
Kupxrodha ons pasBeTBfieHHbIX Lienen.

Tema 5. QnekTpnyeckme TOKM B MeTannax u
NnosynpoBOAHUKAX.

OnemeHTapHasi Kraccudeckasi Teopus
3MEeKTPONpPoOBOAHOCTM MeTannoB. PaboTta Bbixoga
3NEKTPOHOB U3 MeTanna. KoHTakTHaa pasHoCTb
NnoTEeHLUNanos. TepmoanekTpuyeckme SABMEHUS.
OcHOBbI 30HHOW Teopuu TBepabix Ten. MeTannbl,
ON3NEKTPUKM N NONYNPOBOAHUKM MO 30HHOW TEOPUMW.
CobcTBeHHas 7] npuMecHas NpoOBOAUMOCTb
nonynpoBoAHWKOB. NonynpoBOAHNKOBLIE ANOAbI.

Tema 6. [MocTosiHHOE MarHUTHOE Norsne B BakyyMe.
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MarHuTHoe none m ero xapakTepucTukui. 3akoH buo-
CaBapa-Jlannaca. MpuHumn cynepnosnuymmn.
MpumeHeHne 3akoHa bBwuo-CaBapa-Jlannaca ans
pacyeTa MarHWUTHOrO nMons  MNPSMOSIMHENHOrO M
KpyroBoro TokoB. [lOoTOK BekTOopa  MarHuMTHOW
nHaykumun. Teopema [aycca Anst MarHUMTHOro nons.
Linpkynsuns BeKTopa MarHMTHOM UHOYKUUKN B BakyyMe.
3akoH NOMHOro Toka M ero NPUMEeHeHWe Ansa pacyeTa
nonew coneHonga n ropovaa.

Tema 7. [leicTBME MArHUTHOIO Nons Ha 3apsaabl N TOKK
[ecTBME MArHUTHOrO MOJisi Ha NMPOBOAHUMK C TOKOM.
3akoH Awmnepa. BsaumopgenctBue napansenbHbIX
NPOBOAHMKOB C TOKOM. MarHMTHoe nose ABWXYLLEerocs
3apsiga. [enctBue MarHMTHOro nons Ha ABWXKYLLMIACA
3apsg. Cuna JlopeHua. [IBWMXeHME 3apshKEHHbIX
yactTuy B MarHUTHOM none. KOHTyp € TokOoM B
MarHMtTHom none. Pabota no nepemeLlleHuro
NPOBOAHMKA C TOKOM U KOHTypa C TOKOM B MarHUTHOM
none.

Tema 8. MarHuTHOE none B BELLECTBE.
MarHuTHble MOMEHTbI 3MEKTPOHOB U atomMoB. [ua- u
napamarHetTuam. Bekrop HamarHnumBanusa. MarHutHoe
none B BellecTBe. MarHutHass BOCMPUUMMYMBOCTb WU
MarHUTHasi MpoHuUaemMocTb. PeppoMarHeTUKMn Kn ux
CBOMCTBA.

Tema 9. OnekTpoMarHnTHas MHOYKLUNS.
FBneHne  ANEKTPOMarHUTHOM  WHAYKUMK.  3aKoH
dapagesn. [lNpasuno JleHua. BpaweHue pamkun B

MarHuTHOM none. MHAOYKTMBHOCTb KOHTYpa.
CamounHaykuuda.  SBneHne  B3aUMHOW  UHAOYKLUUW.
B3aumHas WHOYKTUBHOCTb. TpaHcdhopmaTopbl.

3HepFVIF| MarHMTHOro nong.

Tema 10. YpaBHeHust Makceenna.
OcHoBbl Teopun MakcBenna ans anekTpoMarHUTHOro
nonsd._BuxpesBoe anekTpuyeckoe none. TOK CMeLLEHMS.
YpaBHeHns MakcBenna gns areKTpomMarHMTHOro nons
B UHTerpanbHon oopmMe.

Tema 11. 3nekTpoMarHuTHble konebaHus.
[MepemMeHHbIN TOK.

CeoboaHeble rapMoHuyeckue konebaHus B
konebaTtenbHOM KOHTYpe. OudbdepeHuymansHoe
ypaBHEHME He3aTyxawwux KonebaHun un  ero
peweHne. dopmyna TomcoHa. OHeprusa konebaHun.
PeanbHbIn konebaTenbHbIN KOHTYP.
OndpdepeHunansHoe ypaBHeHue 3aTyxalroLmx
konebaHu n ero peweHue. MapameTpbl 3aTyxaHus.
BbIHYyXOEHHbIE 3NEKTPOMarHuTHbIE konebaHus.
Pe3oHaHc. MNepemeHHbii Tok. UMnegaHc. 3akoH Oma
ONa  nepemMeHHoro Toka. [encteylluin ToK U
JencTeylollee HanpsbkeHue. 3akoH [hkoyns-JleHua
AN NepeMeHHOoro ToKa.

14

BonHbl. OnTUKa

Tema 1. Ynipyrve BonHbI

BonHoBble npouecchl. [MpogonbHble U nonepeyHble
BOMHbI. [[@apMOHMYecKne BOMHbI. YpaBHEHWE MNIIOCKON
BOMHbI. [InvHa BoOmnbl M BoOMHOBOe 4ucno. Pasosas
CKOPOCTb. BonHoBoe ypaBHEHME. MprHUMN
cynepnosvuun BorH. BonHoBon nakeT. [pynnosas
ckopocTb. WHTepdepeHuusa BonH. CToAuMe BOIHbI.
3BYKOBbIE BOJTHBbI.

Tema 2. ANeKTPOMarHMTHbIE BOJIHbI.
OundpdbepeHunanbHoe ypaBHEHUE SMNeKTpoOMarHUTHOM
BOJHbI. Mnockas 3NeKTpoMarHuTHas BOJSTHA.
OcHoBHble CBOWNCTBA 3MNEKTPOMarHUTHbIX BOnH. Lkana
3NEKTPOMAarHUTHbIX BOJH. QHEpPrus anekTpoMarHUTHbIX
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BofiH. Bektop YmoBa-lMoHTUHra. WHTEHCUBHOCTL
3MNEeKTPOMarHUTHbIX BOJTH. OnekTpomarHuTHas
npvpoga ceeTa.

Tema 3. ANeMEHTbLI reoMeTPUYECKON ONTUKU
OcHoBHble 3aKOHbI reomMmeTpuyYecKomn ONTUKN.
OnTtuuyeckaa gnuHa nytu. MpuHumn ®depma. NonHoe
oTpaxeHne. OCHOBHble (POTOMETPUYECKME BENUYUHbI
M UX eOuMHULBI.

Tema 4. UHTepdepeHLmns cBeTa.
KorepeHTHOCTb U MOHOXPOMAaTMYHOCTb  CBETOBbIX
BoSiH. NHTepdepeHumna ceeta. MeTtoabl HabnwogeHus
MHTepdepeHumn ceeTa. Pacyét nHrepdepeHuMoHHOM
KapTuHbl  OT  [ABYX  KOTEPEHTHbIX  MCTOYHUKOB.
MHTepdepeHuns ceBeta B TOHKMX  MNIIEHKaX.
MpumeHeHne nHtepdepeHumnn. IHTepgepomeTphl.

Tema 5. [indpakumna ceeta.

Oudbpakumna ceeta. [MpuHuun [orreHca-dOpeHens.
MeTton 30H ®peHena. Oudpakuna dpayHrodepa Ha
OOHOM WenM W  Ha AWPPaKUMOHHON  peLuéTke.
lMpocTpaHcTBEHHast peweTka. [Oudpakuyms Ha
npocTpaHCTBEHHON peweTke. Popmyna Bynbda-
Bparros. WccnegosaHne CTPYKTYpbl  KpMCTannos.
[MoHsATME 0 ronorpaduu.

Tema 6. BsanmoaencTeme af1eKTpoOMarHUTHbIX BOMH C
BELLIECTBOM.

Oucnepcusa  ceeta. HopmanbHass ¥ aHomanbHas

ancnepcus ceeTa. ONEKTPOHHasi Teopus AMchnepcumn

ceeTa. PaccesHue cseta. lNornoweHne ceeta. 3akoH

byrepa.

Tema 7. Nonspusaums ceeta.
EcTecTBeHHbIN UM MONSIpU30BaHHbLIA  CBET. 3akoH
Mantoca. [IBoriHoe nydenpenomnenue. [lpusma

Hukouns. Monapusaumss npu  OTpaxeHUn U
npenomMneHunn cBeTa Ha rpaHuue OByXx
AVINEKTPUYECKNX cpea. Yron BptlocTtepa.

WNckyccTBeHHasa onTuyeckas aHusoTponusa. ekt
Keppa. BpalieHune nnockoctu nonspusaumm. ekt
dapages.

Tema 8. AnemeHTbI cneumnanbHOW Teopun
OTHOCUTENbLHOCTU.
MpeobpasoBaHusa anunes. MexaHWYecKUn NpUHUMN
OoTHocuTenbHocTy Manuned. lMNMoctynaTel cnewnansHoON
Teopum oTHocuTenbHocTU. MNMpeobpasoBaHus JlopeHua.
[MoHATHe ogHOBPEMEHHOCTU, OTHOCUTENLHOCTL AMNWUH U
NPOMEXYTKOB  BpeMeHW. PenatMBucTCKMW  3aKOH
CNOXeHunst ckopocTen. PensaTtuBUCTCKUA  MMMyNbC.
OcHoBHoM 3aKOH penaTUBMUCTCKOMN OVHAMUKM
MaTepuanbHOM TOYKW. PenaTtuBUCTCKOE BblpaXeHue
Ona KMHEeTUYeCcKon aHeprun. BsanmmocBssb Macchl U
3Heprmm. OHeprua cBA3M cuctembl. COOTHOLLEHME

MeXAy MOSTHOW SHEpPruen n MMNynbLCoM YacTULbl.

Tema 9. KBaHTOBasi npupoaa ceeTa.
Tennosoe  u3ny4yeHue. WcnyckatenbHass
nornowiarensHas crnocobHoctn. ABGCONIOTHO 4YepHoe
Teno. 3akoH Kupxroda. PacnpegeneHune sHeprun B
cnekTpe abCcomnTHO YepHOro Tena.
3akoH CtedaHa-bonbLuMmaHa 1 3aKkoH cmelleHus BuHa.
dopmyna Panea-[knHca. 3akoH wusnydeHus BuHa.
"YnbTpaduonetoBasa katactpoda". KBaHTOBas
rmnotesa 1 ¢opmyna [nanka.  Ontuyeckas
nupomeTpusi. PoToadhdekT. YpaBHeHMEe ONHLITENHA
Ans BHewmHero d¢oTtoaddekta. 3aKOHbl BHELUHEro
doToadhdekra. Macca n umnynsc dpotoHa. [laBneHue
ceeta. OnbiTel JlebegeBa. Jddekt KomnToHa.




[lBoNCTBEHHas  KOPMNYCKYNspHO-BONHOBasA npupoaa
cBeTa.
15 OcHOBbI aTOMHOM Tema 1. bopoBckas Teopus aToma. https://edu.vsu.r
¢pusnkn. dusuka Mogenb atoma TomcoHa. OnbiTbl Pesepdopaa no | u/courselview.p
aToMHOro sapa paccesiHuio anbda-vyactuu. AgepHaa mogenb atoma. | hp?id=4341
3AMnupuyeckme 3aKOHOMEPHOCTM B aTOMHbIX CMEKTpax.
O6o06weHHasa cdopmyna banbmepa. MNoctynatel bopa.
BopoBckas Teopus aTtoma Bogopona. PeHTreHOoBckue
n3nyyeHune u ero Buabl.
Tema 2. BonHoBble CBOWCTBA YacTull.
Mmnotesa pe bponns. [OnuHa BonHbl ge bponns.
OnbiTHOe 0BOCHOBaHWE  KOPMYCKYISIPHO-BOMTHOBOIO
ayanusma yacTuu. Ondpakuus 3MNEKTPOHOB.
CooTHoweHne HeonpeaeneHHOCTEN. BonHoBas
dYHKUMA N ee CTaTUCTUYECKUW CMbICA. YpaBHEHUE
LWpeaunHrepa.
Tema 3. ATomMHOe a4p0.
Paamep, coctaB 1 3apsig atomHoro sigpa. Maccosoe un
3apsagosoe uncna. [ledekt Mmacchbl 1 3Heprus CBaA3un
anpa. YaenoHas sHeprusa cBssu aapa u ee
3aBMCUMOCTb OT MACCOBOrO YMcna. SaepHblie cunbl.
Mogenu agpa.
Tema 4. PagnoakTMBHOCTb.
PagnoakTtmBHOCTb. 3akoHOMepHOCTH OL U B -
pacnagoB aToOMHbIX agep. [amma uanyyeHue n ero
CBOWCTBa. 3aKOH paaMoakTMBHOMO pacnaga. [pasuna
cmeLleHns. AKTUBHOCTb.
Tema 5. ApepHble peakummn. 3aknoyeHve.
AnepHble peakuuMn M 3aKOHbl COXpaHeHusi. Peakuuu
aeneHus agep. LlenHas peakums. AgepHbin peakTop.
Peakuns cuHTesa sgep. TepmosgepHble peakuuu.
2. JlabopaTtopHble 3aHATUSs
2.1 MexaHuka 1. N3yyeHne 3aKOHOB NOCTyNaTeNbHOro ABVKEHUS. https://edu.vsu.r
2.M13yyeHmne 3aKoOHOB AMHAMWKN BpaLLaTenbHOro u/coursel/view.p
OBWKEHUSI hp?id=4341
3./3yyeHre 3aKkOHOB COXpaHEHUS.
4./13y4eHne cBoOOAHbIX konebaHui.
2.2 MonekynsipHas 1. N3y4yeHune rasoBblX 3aKOHOB. https://edu.vsu.r
¢usuka 2. VI3yyeHune TennoemMKoCTH rasos. u/course/view.p
7 3./3yueHune BA3KOCTU ra3oB U XNOKOCTEN. hp?id=4341
TepMmoanHaMUKa 4.13yvyeHne NoBEPXHOCTHOIO HaTSXXEHNS XUOKOCTEN 1
KanunnsipHbIX SBIEHNA.
2.3 AneKTpUYecTBO U 1.M13yyeHne anekTpocTaTM4ecKkoro nons https://edu.vsu.r
MarHeTu3m 2.0npepeneHve yaenbHOro sapsga anekrpoHa u/course/view.p
3.0npegenenue koauumeHTa 3eebeka hp?id=4341
4./13y4yeHne cBOOOOHbBIX U BbIHYXAEHHbIX
3MNEeKTPOMarHNTHbIX kornebaHum
5./3yyeHune cBoncTB heppomMarHeTUKoB
2.4 BonHbl. OnTuKa 1./3y4yeHne asneHusa nHtepgepeHunn.2 https://edu.vsu.r
2.U3yyeHune aBneHus gudpakumm ceeTa. u/course/view.p
3./3y4eHune aBneHnsa nonspmusaumm ceeTa. hp?id=4341
4./13y4eHne 3aKOHOB TEMNJTOBOMO U3My4YEHMS.
5./3yyeHune aBneHusa otoadppekTa.
2.5 OCHOBbI aTOMHOM 1./3y4yeHre onTnyeckmx CNekTpoB paspexeHHbIX https://edu.vsu.r
¢nsmnkn. dusunka rasos. u/course/view.p
aToOMHOro sigpa hp?id=4341
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Bugbl 3aHaTU (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
n/n (pasgena) gucumnnuHbl | JNekuun MpakTuyeckme | JlabopaTopHble CamogTa%;:)TTzanaﬂ Bcero
1 MexaHuka 4 4 28 36
2 MonekynsipHas 2 4 24 30




¢usmka
7]
TepMoaMHaMMKa
OneKTpnyYecTBO "
3 MarHeTusm 4 6 24 34
4 BonHbl. OnTHka 3 3 40 46
OCHOBbI aTOMHOM
5 cusnkn. dusmnka 1 1 15 17
aTOMHOro sgpa
Ttoro: 14 18 131 163

14. MeToaM4eckue yKkasaHus Ans 00y4aroLWwmxca N0 OCBOEHUIO AUCLUNIIUHbI:

CTyOeHTbl 3HaKOMATCA C TEOpPeTUYeCKMM MaTepuanoM B Npouecce NEKUMOHHOro Kypca,
CaMOCTOATENbHO npopabaTbiBalOT W ycBavMBalOT TeOpeTMYEeckue 3HaHWs C  MCMNONb30BaHMEM
pekomeHagyemon ydyebHon nuTepaTypbl, y4ebHO-MeToAn4ecKkux nocobui, COornacHo ykasaHHOMY
cnucky (n.15).

Ha nabopaTopHbIX 3aHATUSAX CTyAeHTbl NMbo nHamBmuayanbHo, Nnbo B cocTaBe Marow rpynnbl
BbIMOSHSAT y4ebHO-nccnenoBaTenbCckyto paboTty. B xoge BbINONHEHNA nabopaTtopHbix paboT CTyAEHThI
npuobpeTaloT HaBblkM oOpaweHus ¢ nabopaTtopHbiM 060pPydOBaHMEM W UHCTPYMEHTApUEM,
CaMOCTOSITENIbHO OCYLLECTBNAT 3KCMEPUMEHTbI, PErMcTpUpYIOT, aHanuM3uvpylT W UHTEpnpeTupyoT
pesynbTaTbl PU3NYECKNX NccrnegoBaHuin. PesynbTaTthl nabopatopHon paboThl, BKNoYas Heobxogmmble
pacyeTbl, 3aKNiOYeHUsa M BbiBOAbI, OTBETbI Ha BOMPOCH! (3agaHuns) odopmnaioTca B paboyen TeTpaam
CTyAeHTa B Buae npoTokona uccnefosaHus. B koHue nabopaTopHOro 3aHATUS pesynbTaTbl U
mMaTepuanbl paboTbl AOKNaablBaTCA npenogasBaTento, npu HeobxoammocTn obcyxaatTca B rpynne
(oTuyeT 0 nabopaToOpHOM 3aHATUN).

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW nUTEpaTypbl, PECYpCOB WHTEpPHEeT,
Heob6XoAUMbBIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTepartypa:

Ne n/n McTOYHUK
1 Tpodwmmosa T.U. Kypc dusukm / T.N. Tpodpmumosa. - M.: Academia, 2015. — 557 c.
> Mpaboeckun, Poctucnae MsaHosuuy. Kypc cmamkn : yued. nocobue / P.W. NpaboBckuin .— Mocksa :

JlaHb, 2012 .— 608 c.

0) gononHuTenbHasa nuTeparypa:

Ne n/n MICTOYHMK
3 CasenbeB W.B. Kypc obwen dusmku: Y4ebHuk B 3-x T. — T.1. MexaHuka. MonekynspHas dwusuka. /
W.B. CaBenbes. — CI16. : JlaHb, 2019. — 432 c.
4 CaBenbeB N.B. Kypc obuiern ousnkn: Y4ebHuk B 3-x T. — T.2.9nektpunyectso. KonebaHus 1 BOnHbI.

BonHoBas ontuka. / 1.B. Casenbes. — CI16. : JlaHb, 2019. — 468 c.

CaBenbeB W.B. Kypc obwen dusmku: Y4ebHuk B 3-x T. — T.3. KBaHTOBas ontuka. ATomHas cumauka.
5 dusumka TBepaoro tena. drnsmka aToMHOro siapa v anemeHTapHbeix Yactuy,. / U.B. Casenbes. — CI106. :
JNaHb, 2019. — 320 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (orumnaneHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc
6 https://www.lib.vsu.ru - SnekTpoHHasa Gubnunoteka BIY
7 http://www.iprbookshop.ru - QnekTpoHHO-61bnnoTeyHast cuctema IPRbooks
8 http://biblioclub.ru/ - AnekTpoHHO-6MBNMoTEYHas cuctemMa "YHuBepcuTeTckas bmbnuorteka online”
9 www.elibrary.ru - Hay4Has anekTpoHHas 6nbnvoTeka

10 https://edu.vsu.ru

16. NMepeyeHb y4e6HO-MeTOANYECKOrO o6GecneyeHUs: Ans caMoCToATeNIbHOW paGoThl

Ne n/n McTouYHMK

JlaGopaTopHbIN NpakTMKym no obuuern usunke : ydebHo-meTogmyeckoe nocobue / coct. : C.[O.
1 MwunosugoBa, A.C. CugopkuH, O.B. PorasmHckas .— BopoHex : Mispgatensckunn gom By, 2015 .— 81
C.



https://www.lib.vsu.ru/

JlabopaTopHbI NPaKTUKYM MO 3NEKTPUYECTBY 1 MarHeTn3my : ydebHoe nocobue / C.[1. Munosumaoea,
2 A.M. Conogiyxa, A.C. CugopkuH, O.B. PorasuHckas, C.H. OpoxauH, B.E. YepHoB .— BopoHex :
MN3paTenbckun gom BIY, 2017 .— 102 c.

dursmyecknii NpakTUKyM "OnekTpuieckme n MarHuTHele siBrneHns": ydebHoe nocodbme gnsi By3os. Y.

3 1./coct. W.J1. Tnyxos, I".C.INpuropaH, C.H. OpoxauH A.M. Conoayxa — BopoHex : isagatenbckuin om
By, 2018. - 99c.

Punanyecknn NpakTukym "SnekTpuyeckme n MarHuTHole aBneHus”: yyebHoe nocobue ans By3oB. Y. 2.
4 /cocT. UJ1. Tnyxos C.H., I.C.I"puropsaH, C.H. OpoxanH, A.M. Conogyxa — BopoHex : Nsgatenbckum
nom BI'Y, 2018. — 88 c.

JlaBopaTopHbIVi NpakTUKyM NO BONIHOBOM ONTuke: yuebHoe nocobue ansa By3os /cocT. J1.[1. HectepeHko,
A.M., Conogyxa, U.J1. NyxoB — BopoHex : U3gaTenbckui gom BI'Y, 2018. — 64 c.

JlabopaTopHbI NpaKkTMKyM MO KBAHTOBOW ONTUKe: y4ebHoe nocobue ans Bysos / coct. JI.T1.
HectepeHko, A.M., Conogyxa, W.J1. TnyxoB — BopoHex : MisgaTtenbckun gom BI'Y, 2019. — 62 c.

17. OOGpasoBaTtenbHble TEXHONOrMKU, MUCNOSib3yeMble MNpu peanu3auum Yy4ebHOWM
AVUCLUMMIIUHBbI, BKIOYaAs AOUCTaHUMOHHbIe obpa3oBatenbHblie TexHonoruu (OOT,
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

B cnyyae HeobxoanmocT nepexoaa Ha OUCTAHUMOHHBIN pexuM obyveHus Ons co3aaHus 3NEKTPOHHbIX
KypCOB, YTEHWUs NEKUUN OH-NavH M npoBefeHus nabopaTopHONPaKTUYECKUX 3aHATMI MCMOSb3yeTcH
MHopMaumoHHble pecypcbl  OGpasoBaTenbHOro noptana "OnNekTpoHHbIA  yHuBepcuTeT BlY
(https:\\edu.vsu.ru), 6asupytoierocd Ha cucteme OMCTaHUMOHHOro obyyeHna Moodle, pa3BepHyTon B
yHMBEpPCUTETE.

18. MaTepMaﬂbHO-TeXHMHECKoe obecneyeHne AUCLUNIUHLI:

1. YuebBHas ayaouTtopusa («Poctenekom») (ONA NpoBeeHWUst 3aHSATUA NEKUUOHHOTO U CEeMUHAaPCKOro
TUMNOB, TPYNMNOBbIX W WHAMBMAYAINbHbLIX KOHCYNbTaLMWA, TEKyLero KOHTPONA U MNPOMEXYTOYHOWN
atrectaumm):  cneunanuaupoBaHHas  mebenb.  3OKpaH  HACTEHHbIN  C  3NIEKTPONPUBOOOM;
npodeccmnoHancHas TB- [laHenb; AUCMNEn CEeHCOPHLIW,  MYSNbTUMEeOMa-MPOEKTOP;  KOMMSIEKT
OBYXMOMOCHbIX aKTUBHbIX FPOMKOrOBOpUTENEN; ABYXKaHabHasa pagmocnctemMa ¢ pyyHblM nepesaTtinkom
PG58 n netnnyHbiMm mukpodoHom CVL-B/C; ynpasnsiemas Buaeokamepa; komnbioTep.( r. BopoHex,
nnowanb YHnBepcutetckasa, 4. 1, nom. Ne 1, ayg. Ne 435).

2. YyebHasa aygutopusa (JlabopaTopusi No MexaHuMKe M MOnekynspHou dusmke) (4ns npoBeaeHus
3aHATUA NpaKTU4EeCcKoro M nabopaTopHOro TMMNOB): crneunanuaMpoBaHHas Mebenb. TpuunapHbIn
noasec, Habop Ten, CekyHOAOMep, MaTeMaTU4eCKUn MasiTHUK, COCyd C KacCTOPOBbIM MacrioMm,
MUKPOMETPbI, LUTAHreHUMPKYW, CBMHLOBbIE LIAPWKX, W3MepUTenbHas JIMHEWKa, COAYNbHbIA Y.
Komnnekc MYK-M1, moaynbHbin yy. Komnnekc MYK-M2, mogyneHbei y4. Komnnekc MYK-M1, yctaHoBka
®TI 1-11, ycraHoBka ®TI11-7, yctaHoBka ®TI11-1, yctraHoBka ®TI11-6, yctaHoBka PM-19, ycTtaHOBKa
MYK-M®T, komnnekc MYK-OM2.( r. BopoHex, nnowanb YHuBepcutetckas, a. 1, nom. Ne 1, aya. Ne
139).

3. YuebHasa ayautopus (JlabopaTtopus No SMNeKTpuYecTBy M MarHeTusmy) (Ons npoBefeHUs 3aHATUn
npakTu4yeckoro n nabopaTopHOro TUMOB): cheuvanu3npoBaHHaa Mebenb. JlamnoBbIn reHepaTop
3ANEeKTPOMarHMTHbIX KonebaHun, yctaHoBka ®3J1-1, yctaHoBka PIJ1-2, yctaHoBka P3J1-11, ycTaHOBKa
®KJ1-9, yctaHoska ®3J1-17, yctaHoBka ©KI114, yctaHoBka P3J1-8, yctaHoBka ®3J1-19, ycTtaHoBka PIJ1-
12, yctaHoBka ®3J1-9, yctaHoBka ®KJ1-18, 3BykoBon reHepatop ADG-1005, komnnekc MYK-OM2,
ocuunnorpad C1-70 (r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, nom. Ne 1, aya. Ne 141).

4. YyebHas aygutopus (Jlabopatopmss no onTuke u aTtomHon uamke) (4N NpoBeAeHUsA 3aHATUN
npakTU4eckoro n nabopaTopHOro TMNOB): crneumanuanpoBaHHas mebenb. Komnnekc MYK-OB, komnnekc
MYK-OK, ycraHoBka PMC Ne 5, yctaHoBka ®IK 11, yctaHoBka ®I1B-05-4-1, ycraHoBka PI1B-05-2-2,
yctaHoBka ®Il1B-05-3-4, ycrtaHoska PI1K-2, ocuunnorpad C1-68, komnnekc MYK-OB, nonspumetp
Kpyroson CM-3, mukpockon nonsipusaumoHHbii ( . BopoHex, nnowaab YHusepcutetckad, 4. 1, nom. Ne
1, aya. Ne 143).

19. OueHoYHbIe cpeAcTBa AN NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

MopsdoK OLUEHKM OCBOeHMA obyyawlmmncsa ydebGHoro matepuana onpepensiertcs
coaepXaHueM crieaytoLmnx pa3aenos AUCLUUNMUHBI:



HaumeHoBaHne
WHankaTop(bl)
Ne pasgena
KomneTeHuusi(n) JOCTUXEHUS OueHouHbIe cpeacTBa
n/n ONCUMMMNUHBI
KoMneTeHumn
(moayns)
MexaHuka OrK-1 CnocobeH
NPUMEHSITb 3HaHMS
dyHaameHTanbHbIX | OMNK 1.2
pasfenoB Hayk o MpumeHsieT
3emne, 6a3oBble 6asoBble
3HaHusA 3HaHusa
€CTECTBEHHOHAY4YH | eCTeCTBEHHOH
1. TecT, cobecenoBaHue
oroun ay4yHoro umkna
MaTemaTU4YecKoro npw peLeHnn
LMKIOB Npwu CTaHAaApPTHbIX
peLLeHnn npodbeccuoHa
cTaHAapTHbIX NbHbIX 3a4a4
npodyeccnoHarnbHbl
X 3apav
MonekynsipHas
n3nkKa
2. b " OriK-1 OriK1.2 TecT, cobecegoBaHune
TepMoguHaMMKa
AnekTpnyecTtBo U
P OrkK-1 OonK1.2 TecT, cobecepoBaHue
MarHeTusm
4, BonHbl. OnTHKa OrK-1 OornK1.2 TecT, cobecegoBaHue
OcHoBbI aTOMHOM
5. ¢usmkun. dusmuka OrkK-1 OonK1.2 TecT, cobecenoBaHue
aTOMHOro sigpa
lMpomexyToyHas aTTecTaumsi
MepeyeHb BOMpOCOB
dopma KOHTPOIsi — 3a4€eT, 9K3aMeH

20. TunoBble OLEHOYHbIe cpeactea M mMetToauyveCkKkune wmatepuanbl, onpepgensowime

npoueaypbl OLeHUBaHUA

20.1. TekyLWw M KOHTPOSb YyCreBaeMoCcTu

cpencTs:

KoHTponb ycneBaemocTu no AUCLMMNIIMHE OCYLLECTBNSIETCS C NMOMOLLbIO CreayHLIMX OLEHOYHbIX
Tekywasa atrectauus npoBoauTcsi B (popmMax BbIMOSIHEHUSI NabopaTopHbIX paGoT m

TeCTUpoBaHUA.

1.Tect

OnuvcaHne TexHonorny nposeaeHus - Tekyllasa aTTectaums NPOBOAMTCS B COOTBETCTBMM C [onoxeHnem
O TeKyllen arttectauum obyyallmxcs no nporpammam Bbicllero obpa3oBaHusi BopoHexckoro

rocyaapCTtBeHHOro yHMBepcuTteTa. ,D,J'IFI BbINONHEHMSA TecTa oTBoauTca 45-60 MUHYT.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (UKW LWKanbl U KPpUTEPUM OLLEHUBAHUS)-
OTtnunyHo: 6onee 80 % npaBunbHbIX OTBETOB.
Xopowo: 61 — 80 % npaBuribHbIX OTBETOB.
YposneTtsoputenobHo: 41 — 60% npaBunbHbIX OTBETOB

HeynosnetsBoputenbHo: MeHee 40% npaBuibHbIX OTBETOB.

TecT N0 MexaHuke

1. JINHUA B NPOCTPAHCTBE, KOTOPYIO OMNMUCBLIBAET TOYKA NPU
ABUWXEHWUU 3TO...

A) nepemeLleHue

B) TpaekTopus

C) pagunyc-BekTop

D) onuHa nytn

E) nuHus coeamHsioLlas Havano KOOpAMHaT, KOHEYHYI TOYKY MyTU U Havano
KoopauHaT




2. NONOXEHUE MATEPUAJIbHOWU TOYKU B 3A0AHHON CUCTEME
OTYETA 3ALAET...

A)pagunyc-BeKkTop B)aHeprus  C)yckopeHue D)ckopoctb E)macca
3. CKOPOCTb NPAMONMHEMHOI O OBUXEHWNA B OBLLEM CINYYAE

A) &
dt
d’s
dt’
c) &

dt
D) x-¢

E) =
[

4. YCKOPEHUE XAPAKTEPU3YET UBMEHEHMUE ... 3A EAUHULY

BPEMEHU

A) ckopocTn B) AnvHb C) nepemewienma D) nytun E) paguyca
5. Kakoe aBuxeHne n3obpaxeHo Ha rpaduke? (cnosamu n Bce hopMyrbl 3TOrO ABUKEHUS)

x 4

B)

o'

6. TOYKA OBNXETCA B HAMNPABJIEHUX ABB HA YYACTKAX ...
A) A — yCKOpeHHO, Ve

b — 3amenenHo, we 4+

B — yckopeHHO. 6 B

B) A —amensieHHO,
b — yckopeHHo, T .
B — 3amennenHo. 0 i | | |

C) A —3amenneHHo, 1 | t
b — crour, A .
B — yckopenHo 6 1
D) A — sameieHHO,
b — cTowmr,
B — 3amennenHo.
E) A — yckopeHHo,
b — cTout,
B — zamennenno.

7. Yto Takoe Bec Tena (+pUCyHOK)

8. CchopmynupynTe n sanmwumte BTOPOM 3aKOH HbroTOHa

9. NpuBeauTe NpMMepbl PpeakKTUBHOIO ABWXeHUs B npupoae? Ha kakom 3akoHe OHO OCHOBaHO? (+
topmyna)

10.



Bpycox mepeMecTHAH TODHIOHTANLHO NOJ] AelicTBMEM
ciibl 6 H na paccroauue 4 M, Ilpn aToM Gbinia coBep-
mena pafora 12 . [log kakuM yrioM E MOpHU30OHTY
ObLIa HanpasjaeHa cuaa?

a) 30°
8) 45°
B) 120°
r) 60°
11. MowHoOCTbL paBHa...
A) Fu
B) A(mgh)
ke
C) -
D) mv”
E) 4
t

12. NoTeHUuManbHaa aHeprusi— (pyHKUMNA COCTOSIHUSA ...
A) aBmxeHna Ten B) B3anmogencTeums Ten C) xaoca
D) HeBecomocCTK E) ynpyroctu

13. Ha rpadhuke nso6paxeHbl TPU NIMHUM, ONUCbIBaloOLMe NageHue Tena ¢ HeKOTOPOW BbICOThbI U
ero nocneayloLWmUn OTCKOK oT 3eMnu. OnpegenuTte, Kakasl IMHUSA KakOW BeIMYMHe COOTBETCTBYeT

EA

>
t

A) MNonHas mexaHuyeckasi aHeprus -

B) KnuHeTunyeckas aHeprus-

C) MNMoTeHumanbHas aHeprus-

14. MpuBeauTe NpUMeEpPbI - KOraa 3HEepPrus COXpaHAeTCA U Korga M3MeHsieTcA.

15. Moaynb U3MeHeHMA uMnynbca WapuKka Mmaccbl m , ynasLwero ¢ BbiCOTbl h Ha nnAnTy M
OTCKOUYMBLLEIO BBEpX, B pe3ynbTaTe abCconTHO ynpyroro yaapa paBseH (Hanucatb

A) Zm\flg,_fh
B) mm
C) 2myfgh
D) m,fgh
E) 2mgh

16. Ha pucyHke nsobpaxeHbl rpacpmkn 3aBUCUMOCTHU NYTU OT BPEMEHU, ANSA KaXXA0ro n3 HUX
KMHETUYEeCKasi IHeprusl Co BPEMEHEM ...



32

oy | 3

I"!i
A) 1- ymeHbLUaeTCa A0 Hyns; 2 — paBHa Hynto; 3 — Bo3pacTaeT; 4 — He n3MeHsieTcs
B) 1 1 3 — Bo3pacTaeT; 2 u 4 — He n3ameHseTcs
C) 1- He nsmeHsaeTcs ; 2 — paBHa Hynw; 3 u 4 — Bo3pacTtaeT
D) 1- ymeHbLuaeTcs; 2 — paBHa Hynto; 3 n 4 — Bo3pacTtaeT
E) 1- Bo3pacTtaeT ;2 — paBHa Hymo; 3 n 4 — yMmeHbLuaeTcs 32
17. No4yemy B BopoHexe noambIT NnpaBbiv 6eper pekn? C coopmMynon n NOSCHEHUAMM.

18.TpaeKkTopun ToUYeK Npu BpaLleHUU NpeacTaBnAOT cobow ...

a) napabonbl

b) OKpyXHOCTM C LeHTpamu, nexalimmm Ha OGHON NPAMON

C) OKPYXXHOCTU C LieHTpaMu, nexawumMm Ha rpaHmuax Tena

d) npsimble

19. YacToTa BpalleHWUs Bana ABuratens paBHa 2 ¢ . YeMy paBHa yrnoBasi CKOPOCTb Bana?

a) 6,28 paug/c
6) 12,56 pan/c
B) 2 pan/e

r) 3,14 pang/c

20. Koneco npu BpalieHUM umeeT yrrnoByto ckopocTtb 101 paa/c. lNocne TOpMOXeHUsA, 3a MUHYTY
€ero CKoOpocTb yMeHbLuunach o 61 pap/c. Hanaute yrnosoe yckopeHue Koneca.

21. MoMeHT uHepuumn maTepuanbHou Toukn B cucteme CU, ecnu ee macca -100 r, pacctosiHne ot
TOYKM A0 OCU BpalleHusi paBHo 50 cm, paBeH

a) 510° krm?

b) 2,510  krm?

c) 510" rem?

22. MOMEHT cunbl OTHOCUTENIBHO TOYKU OonpeaensieTcs BbipaXeHuem

a. M=[R,F]
b. M=1Jp
c. M=V/R
d. M=fR
23. OCHOBHOWM 3aKOH AMHAMUKMX BpallaTeNnbHOro ABMXEHUA BblpaXxkaeTca dhopmMynamu
a) M=Frsina
A
£=—
b) I
Moi%®
C) cfi
M=
d) dt

24. BbiGepuTe BepHoe yTBepxaeHue. HanpaBneHne BeKTopa MOMEHTa CUJbl..



a) He COBMagaeT C HanpaBneHNeM BEKTopa YriioBOro YyCKOPeHus
b) coenagaeT c HanpaBreHWem BEKTOpa YrioBOro YCKOPeHUst

C) NPOTUBOMOSIOXHO HaMpPaBEHMWIO BEKTOPA YIIOBOr0 YCKOPEHUS
d) nepneHavKynsipHO HanpaBreHNo BEKTOPa YrIOBOro YCKOPEHUS

30wz 3t

25 Teno, MOMEHT UHEPLIMK KOTOPOro BpallaeTcsi BOKPYr HENMOABWXHOW OCU C YrIOBOM

I podfe
CKOPOCTLIO . KuHeTnuyeckas sHeprus Tena paBHa

1) 2,5 k[x; 2)50 Ox; 3)100 Ox; 4)0,2 kx.

26. MomeHT nMmnynbca Tena onpegenserca no oopmyne
a) mv

b) lw

c) mvr

d) Fr

27. Ha ocHOBaHMM KaKoro 3akoHa akpo6artam u churypucram yaaéTcsa U3MEHATb YrioByr
CKOpPOCTb NpPU BbINOSIHEHUU pa3Nn4HbIX hUryp BpallaTenbHOro xapakrepa? (npusegute npumep
C pUCyHKamu 1 chopmynamm)

28. MosicHuTe pucyHok. 3anuwmnte chopmyny.

$,
SI
v I 7,

29. BbibepuTe BepHoe(-ble) yTBepxaeHue(-1).
A. konebaHusa Ha3bIBaKTCA rapMOHUYECKUMU, ECIIN OHW MPOUCXOAAT NO 3aKOHY CMHYCa
B. konebaHusi Ha3bIBatOTCA rapMOHUYECKUMW, ECIM OHW NPOUCXOAAT NO 3aKOHY KOCMHYCa

1) Tonbko A 2) Tonbko b 3)MA, nb 4)Hn A, Hn b

30. Kak cBsAizaHbl Mexay cobon yactota u nepuop konebaHnmn?

Dv=1UT 2Qv=2/T Hv=p/T
31. K kakomy BuAy BOJIH OTHOCATCSA 3BYKOBbI€ BOJIHbI?

1) K nonepeyHbIM MexaHN4ecKkum 2) K npogonbHbIM MeXaHNYeCKnm
3) K anekTpoMarHuTHbIM 4) Cpenm OTBETOB HET NPaBUITbHOrO

32. Inana3oH ronioca MyXckoro 6aca saHumaeT 4acToTHbIN uHTepsan ot Vi = 80 I'igo

A

V2 =400 ', OTHOLWeHMe rPaHNYHBIX ANWH 3BYKOBbIX BOSTH A23TOro MHTepBana paBHO

1 1

1) 10 2)5 3)10 4)5

33. Ha pucyHke n3ob6paxeéH y4aCToOK HaTAHYTOro pe3nHOBOrO LWHYpa, MO KOTOPOMY pacnpocTpa-
HAeTCS nonepe4yHasl BOMHa, umerowas yactoty 1,25 I'y. Yemy paBHa cKOpoCTb pacnpocTpaHeHus
BOJIHbI?



25 CM

1)0,8mc 2)04mic 3)0,625mc 4)1,25wmic

34. Yto Takoe pe3oHaHc?

TecT no MonekynsapHon hm3nkKe U TepMogUHaAMUKe

1. Juddy3us npoucxoauT ObIcTPee NPHU MOBBIIIEHUH TEMIIEPATYPHI BellleCTBA, IOTOMY 4YTO

A) Teno npu HarpeBaHUM pacIIUPSETCs B) VBenuuuBaercs B3auMoAeCTBUE YaCTHUII.

C) YBennuuBaercs CKOpOCThb ABMKEHMs yacTull. D) YMeHblIaeTcss CKOPOCTh IBUKEHUS YaCTHIL

2. JlaBiieHHe H1eaJIbHOI0 ra3a IPU HATPeBAHMH YBeJIMYHIOCH B 4 pa3a, INIOTHOCTh He H3MEHWJIACH,
KHHETHYECKAs JHEPIHud ...

A) YBenuuunack B 4 paza B) Ymensbmunacs B 4 pasza

C) He usmenurcs D) VBenuuniacsk B 2 pa3za

3. TensioBoe ABMKEHHE MOJIEKYJ IPeKpaliaeTcs NIpu TemMIeparype

A)273°C B)0°C C)0K D)-273K  E)-273°C

4. Kak U3MEHHUTCH JaBJIeHHe Pa3pe:KeHHOr0 0IHOATOMHOI0 ra3a, ecid a0COJII0THAsI TeMIlepaTypa
ra3a yMeHbIIMTCS B 4 pa3a, a KOHHEHTPaUs MOJIeKYJ YBeJU4uTcH B 4 paza?

1) yBenuuutcs B 4 pasza 2) yBenuuuTcs B 2 pasza

3) ymenbiuTcs B 4 paza 4) HE U3MEHUTCA

5. O0bem cocyn ¢ ra3oM yBeJMYHMJIU B /IBa Pa3a M B 2 pa3a yBeJIHYHJIH A0COTIOTHYIO TeMIIepaTypy
ra3a. B pesyjbrare 31010 1aBJIeHHeE:

A) Bo3pocio B 4 paza B) Bo3pocino B2 paza () ymenbumiioch B 4 pasza D)
YMEHBIINIIOCH B 2 pa3a E) He uzmenunsioce

6. UneaabHblii ra3 yuacTByeT B npouecce 1-2

Kak uzmenuTcs teMneparypa rasa, €Ciid OH epeieT U3 cocTosiHUsA 1 B cocTosiHuE 2 (CM. PUCYHOK)?

T*4T T*IT T*3T
2=34 2= =1 2 =74

1) 2) " 4 3) Th=4T 4)

7. Ha puc. M300paxkeHbl TPH U30TEPMBbI /1JIs1 OJHOT0 MOJIs1 BellecTBa. Kakasi U3 HUX COOTBETCTBYeT
0oJiblieil TeMnepatype?



A) Uzotrepma 1  B) Uzotepma 2 C) Uzorepma 3
8. YpaBHeHue coCTOSIHUSA MA€aJILHOIO ra3a

INV: BN
L

B) P.V=vR-T
C) p=LRr.T
7]
m .
D) P=—R-T-I
U
m
E) v=—R-T-P
7]
9. Ilpu U30X0pHYECKOM OXJIAKAEHUH Ta3a ero A1aBjeHue YMEHbIIAETCH, T.K. YMEHbIIAETCS. ...
A) KOHIIEHTpAIHUS MOJICKYJT B) cpenHsis kuHETHUECKAs! SHEPTUS MOJICKYJT
C) macca raza D) 00BéM raza

10. B 1ByX pa3HBIX COCyJaX HATPEBAIOT OIMH H TOT Ke ra3 OAMHAKOBOH Macchbl. 3aBHCHMOCTh

JAABJICHUS OT TeMIIepaTyphbl B 3THX COCYAaX NpeAcTaABJIeHbI rpajpukamMu Ha puc. UTo MoKHO
cKka3aThb 00 00bEMax ITHX cOCyn0B?

1] !r.r

/"

T
A) V1 6ombuie V2 B) V1 menbue V2
C) V1 paBno V2 D) Ces3b V1 u V2 3aBUCHT OT CBOICTB ra30B B 3TUX COCYAX.

11. Macca ra3a Ha quarpamMMe pT HOCTOSIHHA, 00beM HA€abHOIO0 rasa ...

P
pﬁ‘“\f

r




A) Bo3pacraer B) He usmensiercs C) ymensbiaercs
12. Ha puc.1 uzo0pa:keH npouecc UaeajJbHOr0 ra3a, Ha puc.2 3ToMy npoIeccy COOTBETCTBYET
AHarpamMma ...

. v T T

Puc.1 Puc2

A)A B)B C)B D)Aub E)A,BuB

13. YkaxuTe Bce COOTHOIIECHHS, CIIPABeIJIUBbIE AJI5 H300apPHOro mpoiecca
1) VIT =const; 2) VT =const; 3) V1/V2=T1/T2, 4) P1/P2=T1/T2, 5) V1/T2=V2/T1
1) 1u3 2) 1,4us 3) 2us5 4) 2u4

14. Pacnipenejienne MaKcBeJLJIa AJs 3aJaHHOI TeMIlepaTyphl T MO3BOJIsAET PACCYUTATD...
A)BepoATHOCTh OOHAPYKUTH B HHTEPBAJIE CKOpOCTel {V; v+dv}MOIeKy1y CO CKOPOCTBIO V
B)nomio Mosnekyi, 007a1ar0ImuX CKOPOCTSIME OT V 10 v+dv

C)CcKOpOCTh KaXKJI0W MOJICKYJIBI ra3a

D)cpenHioro CKOpocTh MOJIEKYJI ra3a

15. Bo10epuTe NpaBHIILHYIO IIOC/I€10BATEILHOCTE CKOPOCTEi, NOKA3aHHBIX HA PUCYHKeE:

f(v)

N RS

N YN
A) V1 - cpeiHss KBaIpaTU4Hasl; V, - HanOoJIee BepOsTHAS;
B) v1 - Haubonee BeposiTHAS; Vo - CpeHsIsL aprudMeTHUeCKas;
C) v1 - cpenHsis apuMeTHUYECKasT; Vo - CPEIHSS KBapaTHYHAS,
D) vi - HauOoJiee BeposITHASL; V7 - CPEIHSS KBaApaTHUHAS;
16. OTMeTbTE IPaBUJIbHOE COOTHOLLIEHHE TeMIIEPaTyp KPMBBIX pacnpe/e/ieHuH MaKcBel1a 1Jis
H1eAJIbHOTIO ra3a:

f(v) 1 Tl TZ T3

r h

A)T1>T>Ts B)T1<T,<Ts; C)T2>T1; T2>T3 D)T1=T2=T3

17. Pacnpenesnenne MOJIeKyJ1 B M0JIe CHJI TSIKECTH 00bsICHsSIETCS IeliCTBHEM:

A) npuTsKEHHEM K 3eMIIe U CTPEMJICHHEM MOJIEKYJI PaCOIOKUTHCS B TIOBEPXHOCTHOM CJIOE;

B) nputspkenuem k 3eMiie U CTpeMIICHUEM MOJIEKYJT PACTIONOKHUTHCS B IOBEPXHOCTHOM CIIOE M TEIIJIOBBIM
Xa0TUYECKUM JIBHIKEHUEM MOJIEKYJI, KOTOpOe pa3dpackiBaeT MOJIEKYJbl 0 BbicoTe; C) TEMIOBBIM
Xa0TUYECKUM JIBI>KEHUEM MOJIEKYJ, KOTOpOoe pa3dpachiBaeT MOJIEKYIHI IO BBICOTE;

D) nputsxenuem k 3emie.



18. B coctaB BHyTpeHHell JHePIruM BXOAHUT TOJIbKO:

A) KMHeTHYecKasi SHeprus MOCTYNaTeIbHOIO M BpalllaTeIbHOIO ABMKEHUH aTOMOB U MOJIEKYJ; B)
OHCPTHUA XUMHUYECKOM CBSI3H aTOMOB B MOJICKYJIAaX;

C) kuHeTHn4ecKas ¥ MOTEHLMAJIbHAs HEPrHs 3JEKTPOHOB B aTOMax U BHYTpUsepHas 3Heprus; D) cpeau
OTBCTOB HCT IIPABUJIBHOTIO .

19. Yemy paBHO 4MCJI0 CTeneHell cBOOOABI A/ BO3yXa U nouemy?

20. ITepBoe HA4YaI0 TEPMOJAMHAMMK YTBEPKIAAET, YTO TEIUIOTA, COOOIIEHHAS TeJLy, PACX0XyeTCsl
HA...
A) U3MEHEHHE €T0 BHYTPEHHEH SHEPTUH
B) cosepiienre paboThl TPOTUB BHEITHUX CHII
C) yBenuueHue ero BHyTpEHHEH HEPTUH Tella U Ha COBEpIIECHUE padOThl MPOTUB BHEIIHUX cUil D)
M3MEHEHHE TEMIIEPaTyphI TEIa
21. IlepBoe HAYAI0 TEPMOAMHAMMKH JIUISI H30XOPHYECKOI'0 PoLecca MMeeT BU/L:
1 m
A)Q oM RAT
m 1
B)Q v MT[;: + 1}
C) Q=A;
D) Q=AU.
22. Eciiu B HeKOTOpPOM mnpouecce rasy cooomeno 900 1k TemioTsbl, a ra3 Npu 3TOM COBePIINI
padoty 500 1k, TO BHyTPEHHSISI JHEPIrHs rasa...
A) yBenmuunachk Ha 400 [k  B) ymenbuniace Ha 400 [k C) yBennuunach Ha 1400 [k
D) ymensmmnaces Ha 500 [k E) yBenuuunace Ha 900 [Ix
23. Ilpu nepexoae u3 cocrossHus 1 B cocTosinue 3 ra3 copepuaer padorty

p10° i
N 3
T
0 0,02 0,04 pad

12xIx 2)4x/lx  3)6k/x 4) 8 xJIx

24. Ha pucyHke npuseieH rpa)uK 3aBHCHMOCTH TeMIIepaTypbl TBEpA0ro Tesa 0T OTAAHHOI0 UM
KOJIMYeCTBA TeIJIOTHI.

400

300

200

Macca tena 4 xr. KakoBa yienbHas TEIUIOEMKOCTh BEIlIECTBA 3TOTO Tea?



1) 0,125 JIx/xr-K 2) 0,25 Ix/kr-K 3) 500 Hax/xr-K 4) 4000 Mx/xr-K

25. BHyTpeHHssl JHeprusi OAHOATOMHOIO r'a3a NP N300apHOM HArpPeBaHMHU....

A) ymenbmaercs B) yBennuuBaercs C) He u3mensercss D) 3To 3aBUCHUT OT JaBiIeHUs

26. B o0paTHOM HuKJje KapHO (cM. PUCYHOK) H30TepMHYeCKOMY PACHIMPEHHI0 COOTBETCTBYET
KpHBaf ...

P 1
-
2 —%

%]

0 v‘

A)l-2 B)2-3 C)3-4 D)4-1
27. TenJioBOM ABUTaTeJIb 32 HUKJI MOJY4YaeT 0T HArPpeBaTeJ s KOJUYECTBO TENJIOThI paBHOE 3 KK U
0T/JaeT XO0JIOAUIbHUKY KOJMYECTBO TEII0ThI, paBHOe 2,4 K1x. Knja iBurarens paBen
A)20% B)25% C)80% D) 120%
28. Bropoii 3aK0H TepMOIMHAMMKH....
A) AS>0 B) AS<0 C)AS=0 D) AS>0 E) AS<O0
29. Ha pucyHnke rpa¢guyecky npeacraBjieHa 3aBUCHMOCTD JaBJIeHHS PeajJibHOI0 ra3a ot ero oobema
NPU HEKOTOPOi MOCTOsIHHOM TemmnepaTtype. Ha yuacTke "a0'" BemecTBo HAX0AUTCA:
P

v v
A) B ra3000pa3HOM COCTOSIHMH;, B) B paBHOBECHU >KUIKOCTH U €€ HACHIIIEHHOTO Tapa;
C) B KUIKOM COCTOSIHUM; D) B COCTOSIHUM MEPEOXJIaXACHHOTO Hapa.
30. I'paduku BaH-1ep-Baabca:

5;‘-.-';=5'_.1-.-';

31. Yto ob6o3HauaeT 3Ta hopmy.Jia - . [lpuBeauTe mpumep.

32. Ykaxute pacnpenejenue 1apjenuii P1, P, u P; B Tpy0e nepemennoro ceyenus (d1>d3>d2):



A)P;> P, > P,
B)P] >P,>P;
C)P,>P; > P,
D)P, >P3>P;

TecT no 3anekTpnyecTBy

1. YACTULIA, UMEIOIIIA I HAUMEHBIINN OTPULIATEJILHBIN 3APS/I, HASBIBAETCH. ..
A) HeilTpoH
B) nporon
C) anekTpoH
D) nosutpon

2. ®OPMVJIA 3AKOHA KVJIOHA B BEKTOPHOM ®OPME UMEET BU/I...
= qiqar12
A) Fi2 = —;]:H ]
B) Fip = X2 12
2
C)F=q-E

D) Fiz :quq_fm
T

3. CUJIA DJIEKTPUUYECKOTO TTOJIS (HATIPSDKEHHOCTD TTOJISI 100
H/KJT), AEMCTBYIOILIASI HA TEJIO 3APSIJIOM 1,0-10-6 KJI, PABHA...
A)0,6 H

B) 1 xH

C)2H

D) 1,0-10-4 H

4. HATIPABJIEHHME PE3YJIbTHUPYIOIIEI'O BEKTOPA HAIIPSDKEHHOCTH E
IMOJIA ABYX 3APAIOB B TOUYKE A COOTBETCTBYET PUCYHKY...



5. HATIPSIOKEHHOCTB T10JI51, OBPA3OBAHHOTI'O PABHOMEPHO )
3APSDKEHHOM BECKOHEUHOM IIJIOCKOCTBIO C [IOBEPXHOCTHOU
[JIOTHOCTBIO 6 BEIPAXKAETCS ®OPMYJION

6. PABOTA CWJI [TIOJIA TP TIEPEMEIIEHUU 3APAJIA B DJIEKTPUUYECKOM I1OJIE PABHA
HVYIJIIO I1PH. ..

A) nepeMeInieHny BJ10JIb CUIIOBOM JIMHU MO

B) nepemeniennu no 1000 TpaeKTOPUH B OJTHOPOJHOM I10JI€

C) nepemeriieHnH 10 3aMKHYTON TPA€KTOPUU TOJILKO B OJTHOPOIHOM I10J1€

D) nepemeriienuu 1o 000l 3aMKHYTOH TPaeKTOPUH B JIFOOOM 3JIEKTPOCTATHUECKOM I10JIe
E) nepemenienuu TOIbKO 10 KPYroBOM TPAEKTOPUU B JTHOOOM AJIEKTPOCTATUYECKOM

oJie

7. BEKTOP HAITPSDKEHHOCTU E HAIIPABJIEH B CTOPOHY. ...
A) Bo3pacTaHus NoTeHLIKaNa

B) yObiBanMs moTeHIMana

C) Ha 3aBUCHUT OT MOTEHIMAJa

8. HA TPA®UKE ITPEJICTABJIEHA 3ABUCHUMOCTbD ITOTEHIIUAJIA
HEKOTOPOTI'O 2JIEKTPUYECKOI'O I1OJIAA OT KOOPANHATELIL. HAIIPSDKEHHOCTD ITOJIA
PABHA HVJIIO HA YYACTKAX...

¢ 2 5 6
3 4
I
X

A)1-2u2-3

B) 4-5

C) 3-4 1 5-6

D) 3-4, 4-5,5-6

E)2-3u4-5

9. DJIEKTPUYECKHUM JAUITOJIEM HA3BIBAIOT CUCTEMY JIBVX...



A) CBSI3aHHBIX PABHBIX OJJHOMMEHHBIX 3aps/I0B

B) cBsi3aHHBIX paBHBIX pa3HOMMEHHBIX 3aps/I0B

C) &eCTKO CBA3aHHBIX HEMOABUKHBIX PA3HOMMEHHBIX 3apsiI0B
D) nBwxymuxcsi pa3HOMMEHHBIX 3apsiIOB

10. HAITIPSIDKEHHOCTD I1OJIA E BO BCEX TOYKAX BHYTPU ITPOBOJJHUKA
OITPEAEJIAETCA BbIPAJKEHUMEM

11. Ilnockuii BO3AYIIHBIA KOHIEHCATOP éMKOCTbI0 (), MOAKIIYEHHBIH K HCTOYHUKY TOCTOSTHHOIO
HaNPs’KeHUsl, COCTOUT U3 IBYX METANIMYECKHUX IIACTHH, HAXOASIIIMXCS HA paccTostHuu o APYT OT

apyra. Paccrosinue MEKAY IMJIACTUHAMU MEHAECTCH CO BPDEMEHEM TaK, KaK IOKa3aHO Ha rpaq)mce.
d §

)y

0 o by

BoiGepuTe IBa BEPHBIX YTBEPKIEHHsI, COOTBETCTBYIOLIMX OMHCAHUIO OMBITA.
1. B momenT Bpemenu {; éMKOCTB KOHIEHCATOPA YBEINYUIACH B 5pa3 [0 CPABHEHHUIO C
niepBoHavaibHoi (mpu 1y ).
2. B untepsane Bpemenu ot Uy mo {4 3apsx konnencaropa Bospacraer.
3. B unrepsaine Bpemenu ot {1 10 {4 sHeprus xonpencaropa paBHOMEPHO yMEHBIIIAETCS.

4. B npomexytke Bpemenu ot {y 10 {4 HanpsHKEHHOCTH DIIEKTPUYECKOTO MO MEK/TY TIACTHHAMU
KOHJICHCATOpa OCTAETCS MOCTOSHHOM.

5. B npomexytke Bpemenu ot t; 10 {4 HanpskEHHOCTH DIEKTPUYECKOTO MOJIS MEXKTY TIACTHHAMU
KOHJICHCATOpa yObIBaeT.

12. BbiOepere BepHbIe YTBePKICHHUS
1. HanpsbkeHHOCTh BHYTPHY TIPOBOIHHUKA, HAXOISAIIETOCS B AJICKTPOCTATHYECKOM TI0JIe, paBHA HYIIIO.
2. HanpspkeHHOCTh BHYTPU JUDJIEKTPUKA, HAXOIAIIETOCS B 3JIEKTPOCTATHYECKOM T10JIe, paBHA HYJIIO.
3. B MOJIAPHBIX AUDJICKTPUKAX, HAXOAAINIUXCA B SJICKTPOCTATUUCCKOM ITOJIC BO3HUKACT ABJICHUC
MOJIIPU3AIUH.
4. B HEMOJIAPHBIX AUBJICKTPUKAX, HAXOAAIUXCA B SJICKTPOCTATUUCCKOM IMOJIC BO3HUKACT SIBJICHUC
MOJIAPU3ALIUU

13. YkaxuTe eTUHUIY U3MeEPEeHUsl INIJIeKTPUYECKOil MPOHUIIAeMOCTH CpPebl.
1. H/Kn
2. MD/Mm
3. KiwH
4. be3pa3mepHas BeJIMYHUHA

14. TInacTHHBI IJIOCKOT0 KOHIEHCATOPA, OTKJIIOYUB OT MCTOYHHMKA TOKA, NMOCJIe 3apsaIKH,
pazaBunyJn. Kak npu 3ToM U3MEeHUIUCH 3apsi/l, HANPSIKEHUE MeKAy MJIACTUHAMH,
3JIEKTPOEMKOCTh KOHAEHCATOPA, JHEPTHs JIeKTPUYECKOro noJs? st Ka:xkaoi BeJTu4nHbI
onpeaeJnTe COOTBETCTBYIOIIMI XapaKkTep U3MeHEeHMsl.

Ddusuyeckas Xapakrep
BeJIMYUHA HU3MeHEHHUs
| A. Dueprus | 1. ymenpumTes |

| B. 3apsn | 2. ysemuunres |




3. He

B. Hanpsixenue
V3MEHHTCS

| I". DnekTpoeMKoCTh || |

3anumure B Ta0IUIly BRIOpaHHBIC TUQPHI I Kaxk101 (hruzndeckoit BenmuuuHbl. L{udpsl B 0TBETE MOTYT
HOBTOPSITHCSL.

OTtBeT:

A B | BT |

15. Tpu xonaencaropa emkoctaMu C; =1 Mmk®, C; =1 Mk® U C; =2 Mk® coeIUHEHBI
cjaenyromum oopaszom . O01as 3JIeKTPOEMKOCTh PaBHA

A)2mMxk® B)10wmx®d C) 1,5 Mx®d D) 0,75 mx®

16. DJIEKTPUYECKHUM TOKOM HA3BIBAETCHI...
A) nBWKEHHUE AIEKTPUICCKUX 3apsA0B OJTHOTO 3HAaKa
B) nBmxeHue 31eKTPUIECKUX 3apsI0B Pa3HOTO 3HAKa
C) ynopsiioueHHOE ABUKEHUE 3apsAJI0B PA3HOTO 3HAKA
D) ynopsimoueHHoe ABMKEHUE 3apsI0B OJTHOTO 3HAKa

17. KOJIMYECTBO DJIEKTPOHOB, TPOXOASIINX B EJUHULY BPEMEHU YEPE3
[IOIIEPEYHOE CEYEHUE ITPOBOJHUKA, ITPH CUJIE TOKA 10° A...

A) 6,3-10%

B)5,1-10°

C) 10%°

D) 3-10%

18. EJJMHULIEN UBMEPEHNS CUJIbI TOKA SIBJISIETCA ...
A)B

B) A

C) Kn

D)H



q. Kmj
6
4 A
21—
19. 0 1 2 3 4 7 c[lo npoBoaHMKY TE€YET MOCTOSHHBIN eKTpUdecKuil TOK. Benvuuna 3apsja,

MPOXOJISIIETO Yepe3 MPOBOIHUK, BO3PACTACT C TCUCHHEM BPEMEHH coriacHo rpaduky. Cuiia Toka B mpo-
BOJIHMKE PaBHA

)12 A

2)24 A

3)6 A

4)1,5A

20. Ha pucynke n3o0paxkeH rpaduk 3aBUCUMOCTH CUJIBI TOKA B IIPOBOJIHUKE OT HAIIPSIKEHUSI MEXKIY €ro
KOHIIAMH.

I, aad

1
1
1
I
1
|
1
S N — |
1
1
1
|
1
1
|

=
o]
F-
=
-]
- I
=
b

UYemy paBHO CONPOTUBIECHUE MPOBOJHUKA?

1) 0,25 kOm
2) 2 xOm
3) 4 kOm
4) 8 kxOm

21. BEKTOP INIOTHOCTHU TOKA XAPAKTEPU3VET ...
A) HanpaBIeHUsI FIEKTPUUECKOTO TOKa

B) nepepacnpesenenne cuiibl TOKa IO MOBEPXHOCTH

C) n3MeHeHue CUIbl TOKa B IPOBOJIHUKE

D) reomerpuueckre pazMepbl IPOBOAHUKA

22. 3AKOH OMA JJII HEOJJTHOPO/IHOI'O YYACTKA IIEII B UHTET'PAJIbHO ®OPME
OITPEJIEJIIETCS ®OPMYJIOH. ..

A) U/R = P1—P2— €12

B)IR=0¢1— @2+ €12

C) IR = Q1 — P2

D) U= Q01— 02

23. ®DOPMVIJIA, 10 KOTOPOM PACCUUTHIBAETCS COITPOTHUBJIEHUE
MWIMHAPMYECKOI'O ITPOBOJHHUKA C U3BECTHBIMU 'EOMETPUYECKUMU
[TAPAMETPAMI...



AR=

1
B) R=p-
) |’3‘S

C) R=R, #+at_
R,+R,

D) R=

24, ®OPMVIIA, I1IO KOTOPOU PACCUUTBHIBAETCS TOK B HEIA, ECIIN 34C U
BHYTPEHHEE COITPOTUBJIEHUE KAX/10T'O SJIEMEHTA OAUHAKOBBI 1 PABHbl ¢ U r...
£ 1l

A} I: 1]
R+L il
n '
B) 1= ne _||_
R +nr r
|
C)l1=—°=
R+r R
D) I=E
R |

25. TEIUIOBASL SHEPTUS Q, BBIJIEJFIEMAL B IIPOBOJHUKE B COOTBETCTBUU C
3AKOHOM JDKOVIIA-JIEHIA OIIPEAEJIAETCA ®OPMVYJIOUN...

A)Q=1IRt
B) Q = Iut
C) Q = I'Ut

D) Q = R°It
26. HA PUCYHKE IIOKA3AHGBI UETBIPE ITPOBO/IHMKA, BKJIKOYEHHBIX B
DJIEKTPUYECKVYIO LEITb. HAMBOJIBIIEE KOJIMYECTBO TEITJIOTHI, BBIJIEJTSIEMOE 3A
EJMHUIY BPEMEHU, BYJAET B ITPOBOJHUKE...

I |
L IHH]| J
30 Omb—34 Omb—62 Omb—47 Om
1 2 3 4

A)l
B)2
C)3
D)4

27. BOJIbTMETP J1JIs1 USMEPEHUM A ITAJIEHU A HATIPSDKEHM A HA JIAMIIE JI U
COITPOTUBJIEHMN R1 OAHOBPEMEHHO HEOBXO/NMO ITOJKJIIOUUTD...



b
o
-l
~
.o

A) B pa3pbIB LIeNM MEXAY ToukaMu 4 u 5
B) x Toukam 3 u 7
C) B pa3psIB 11enu Mex Ay Toukamu 1 u 7
D) x Toukam 2 u 6

28. [IEPBOE ITPABNJIO KUPXT'O®A YTBEPXKXIAET, UTO...

A) anreOpaunyueckasi CcyMMa TOKOB B y3JI€ JJOJIKHA ObITh paBHOM HYIIO

B) anrebpanyeckas cyMMa TOKOB B y3J1€ I0JDKHA OBITh paBHOM KOHCTaHTE
C) CyMMa BXOJAIINX TOKOB JOJIKHA OBITH paBHa CYMMC BBIXOOANINX.

D) cymma BXOAAIIMX 3apsiIOB JOJDKHA OBITh PaBHOIM CyMMe BBIXOISIIIIX

29. BTOPOE ITPABNJIO KUPXTO®A YTBEPXIAET, UTO...

A) anredpanueckast cymma 3/1C B 3aMKHYTOM KOHTYpE J0JKHA ObITh PaBHOM HYJIIO

B) anre6panueckas cymma 9J1C B 3aMKHYTOM KOHTYpE JOJDKHA ObITh PaBHOM ainredpanyeckoil cymme
MaJICHUI HAINPSHKEHUI B KOHTYpe

C) anrebpaunueckas cymMma IpOU3BEICHUN CHJI TOKA Ha COMPOTUBIIEHUE COOTBETCTBYIOIIMX MPOBOJHUKOB
B 3AMKHYTOM KOHTYp€ paBHa ajare0panyeckoil cymme najieHui HanpsKeHU Ha TUX CONPOTUBIICHUSX.
D) anrebpanueckas cymma IpoU3BECHUN CHJT TOKA Ha CONTPOTUBIIEHUE COOTBETCTBYIOIIUX ITPOBOHUKOB
B 3AMKHYTOM KOHTYpe€ paBHa ainreOpanudeckoit cymme J/1C, neicTBYIONIMX B 3TOM KOHTYpe

30. TOK, HA KOTOPBI JIOJDKEH BBITh PACCUMTAH TJIABKUI [IPEJJOXPAHUTEID,
CTOSIIMI B I[ENIU C HAIIPSDKEHUEM 220 B, ECJIM MOILIIHOCTb HATPY3KH,
BKJIIOUEHHOI B DTV LEIID, 1,1 xBt, PABEH. ..

A)10 A

B)5 A

C)6 A

D)3 A

TecT no MarHeTu3smMy

1. UCTOYHUKAMU MATHUTHOT O T10JIA ABJIAIOTCA. ..
A) IBUKYIIHECS MarHUTHBIE 3apsi /bl
B) aBmxkymiuecs snekTpuyecKue 3apsiibl.
C) MarHUTHBIE MOMEHTHI SIAEP U DJIEKTPOHOB
D) kpyroBble TOKH 3apsi/I0B B aTOMaxX U MOJIEKYJIax

2. MATHUTHOE IIOJIE ABJIAETCHA...
A) oTeHUHANbHBIM

B) BuxpeBbm

C) coneHouaaIbHBIM

D) xoHCEepBaTUBHBIM



3. MATHUTHBI MOMEHT PAMKU C TOKOM B MATHUTHOM I10JIE OPUEHTHUPYETCSI. ..
A) Ipon3BOIBHO

B) o mouto

C) neprieHAUKYISIPHO TOJIIO

D) B 3aBUCUMOCTH OT BEJIMYMHBI TOKA B PaMKe

4. HATTIPABJIEHUE JIMHU MATHUTHOM MHAYKIUU 3AJTAETCS IIPABUJIOM. ..
A) neBoro BUHTa

B) nmpaBoro BunHTa

C) npaBoit pyku

D) neBoii pyku

5. PACITIOJIOXXKEHME MAT'HUTHBIX CTPEJIOK BBEJIM3U ITPOBOJJHUKA C TOKOM
I[MTPABUJIBHO N30BPAXXEHO HA PUCYHKE...

A) ‘ B) ’
|
1 A |
4« ® » ® v
<
v
Q) D)
< v
| A |
v ® > » «
> A

6. [TIPUTSX)KEHUE MEXY ITOJIIOCAMU MATHUTA U KOHTYPA C TOKOM BO3HUKAET B
CIIVUAAX...

0 .C
0 C

A)2u4




B)1u2
C)3u4
D)2u3

7. EJIMHULIA U3MEPEHWS MATHUTHOM UHIYKIIUU

8. 3AKOH BUO-CABAPA-JIAIIJIACA B BEKTOPHOM BUJIE...

4mur

B) B Lol dll; _

dnr-

C} dﬁz “{]J-J-[ di*]:_

4nr’
D) B=p,uH

9. MATHUTHA MHAYKLYS ITOJIA TITPAMOI'O TOKA PACCUUTBIBAETCS ITO ®OPMVIIE. ..
Lt - 21
A)B="—

4R

B} B= .Lll.'}.u'l
4nR

C) B= tou-1
2R

D] B= Ly -1
4nR

10. OTHOPOAHOE MATHUTHOE IIOJIE CO3JIAETCHA...
A) IpsIMBIM TOKOM

B) xpyroBsiM TOKOM

C) BHyTpH coneHonAa

D) BHe coneHona

11. COJIEHOUJIOM HABBIBAETCS CBEPHYTBIM B M30JIMPOBAHHBIN ITPOBOJIHUK, I10
KOTOPOMY TEUET TOK

A) Kpyr

B) anumnc

C) cniupanb

D) uununap

12. HATTPABJIEHUE MHAYKIWNU MATHUTHOI'O I1OJIA B COJIEHOUJE OIIPEAEJIAAETCA T10
[MTPABUITY ...

A) npaBoii pyku

B) neBoii pyku

C) cyneprio3urum

D) Tpex BeKTOpOB

13. TIOJIFOCA JKEJIE3HBIX CTEPXKHEM, HAXOJAIUXCS BHYTPU U BHE COJIEHOMIA
COOTBETCTBYIOT CIIYUAIO



A AV LV A VA

A) B)
[N__S]b
[N S]a
[S_NJb
S Nla
) D)
IN_S|b
S Nla E_Nlb
Ir\‘ Sla

14. IBA TTAPAJUIEJIbHBIX ITPOBOAHUKA C TOKOM OJHOI'O HAITPABJIEHUA BYIVT...
IT Tl

A) IpUTATUBATHCS

B) orrankuBarbcs

C) ocraBaThbcsl HA MecTe

D) mepememiarscs Ipyr OTHOCUTEIBHO IPyTa

15. HATIPABJIEHUE CHJI, C KOTOPBIMM MATHUTHGBIE ITOJISI JEMCTBYIOT HA
I[MPOBOAHUKHN C TOKAMMU OITPEJEJISETCS 10O ITIPABUJTY ...

A) ipaBoii pyku

B) neBoii pyku

C) cynepno3unuu

D) tpex BekTOpOB

16. CUJIBI B3AHMOHEﬁCTBHﬂ JABYX TOKOB OIIPEJAEJISETCSA BBIPAXKEHUEM ....
A) dF = Mot 2LE:
4n R

-
B) szﬁLlI,"dl
4t R-

Q) dF =Kot 21,1,
4 R’

D) dp = Mokt 200
4 R-

dl

17. IBA ITAPAJUIEJIBHBIX ITPOBOJHUKA C TOKAMU HAXOAATCA B BAKYYME. ITPU
VBEJIMYEHUU PACCTOSIHUS MEX Y HUMU CUJIA B3AUMOJIEUCTBUA ....

A) yBenuuuBaeTcs

B) ymenbiaetcs

C) He u3MeHseTcs

D) ne onpenensiercs

18. HA TIPSIMOJIMHEMHBIN ITPOBOJHUK }IHHHOVI 0,1 m, PACITOJIOXKEHHBI HOPMAJIBHO
K HATIPABJIEHUIO MATHUTHOI'O TIOJISI, JEUCTBYET CUJIA 2 H. UHIYKIIA
MAT'HUTHOT O I10JIA TTPU CUJIE TOKA B ITPOBOIHUKE 20 A PABHA... A)2 Tn

B)1 Tn

C)0,2 Tn

D) 0,1 Tn



19. B OJJHOPOJHOM MATHUTHOM IIOJIE C UHAYKIMEN 1 Tin HAXOJUTCS
[IPSIMOJIMHEMHBIN ITPOBOIHUK JUIMHOM 0,2 M, HA KOTOPBIN JEMCTBYET CHJIA 2 H.
YT'OJI MEXXTY HAIIPABJIEHMEM TOKA B I[TPOBOJIHUKE U HAIIPABJIEHUEM MATHUTHOM
VHAYKLIWU [TPU CUJIE TOKA B I[TIPOBOJIHUKE 10 A BYJIET PABEH... A) 30°

B) 0°

C) 60°

D) 90°

20. HAITPABJIEHUE CHUJIbI JIEMUCTBUSI MATHUTHOT'O ITOJISI HA TIPOBOJHUK C TOKOM,
PACITIOJIO’KEHHBIWU MEXY ITIOJIIOCAMU ITOCTOAHHOI'O MATTHUTA, COBITAZJAET C
HAIIPABJIEHUEM...

A)1
B)2
C)3
D) 4

21. CWIA, JEVCTBYIOILA S HA DJIEKTPUYECKWI 3APS/I, ABMKYIIUNCS B MATHUTHOM
[TOJIE, - ...

A) cunia Amnepa

B) nuenrpobexnas cuna

C) cuna Jlopenma

D) rpaBuTanuoHHas cuia

22. HAITPABJIEHUE CWJIbI JIOPEHLIA BCET' A ITEPIIEHAUKYJISIPHA ....
A) CKOpPOCTH JIBHXKEHHS 3apsKEHHOM YaCTHUIIBI

B) HampaBieHHIO CHUIIBI TOKA B IPOBOJHUKE

C) BeKTOpY MarHUTHOW MHAYKLIUU

D) Hopmanu

23. HAITPABJIEHUE CHJIbI AMIIEPA OITPEZIEJIAETCA I10 ITPABUILY ...
A) neBoil pyku

B) npagoii pyku

C) Tpex BEeKTOpOB

D) cynepnozunuu

24. CUJIA AMITEPA OTIPEJIEJISIETCSI [10 ®OPMVJIE. ..
A) F=[IxB]-t
B) F=I-[(xB]
C) F=I-[Bx(]
D) F=1-({'B)

25. HAITPABJIEHUE CUJIbI JIOPEHLIA COBITAJIAET C HAIIPABJIEHMEM CTPEJIKU «—» HA
PUCVYHKE...



A) = B)

|
. PR
X
~—®

Q) D)

26. DJIEKTPOH U I[TPOTOH, UMES OJJUHAKOBYIO CKOPOCTbD, BJIETAIOT B OJIHOPOJIHOE
MATHUTHOE ITOJIE HOPMAJIbHO K JINHUSIM UHJIYKLWU. 3APSIJIbl YACTUL [qmp| = || =
1,6:10*° Kin, MACCA TTIPOTOHA PABHA 1,67-10°%" xr, MACCA DJIEKTPOHA PABHA 9-10! kr.
OTHOILLUEHUWE PAJINYCA KPUBU3HBI TPAEKTOPUU I[TPOTOHA K PAJINYCY KPMBU3HbBI
TPAEKTOPUU DJIEKTPOHA BYJIET PABHO...

A)0,12-10*

B)0,18-10*

C) 0,23-10*

D) 0,5:10°

27. TPAEKTOPUA IBUXXEHUA ITPOTOHA, IBUTAIOILIETOCA ITEPITEHIUKYJIAPHO
JIMHUSAM MATHUTHOM MHAYKILIUU, BYJIET...

A) OKpY>KHOCTh

B) npsimas

C) napabona

D) snnunc

28. EAMHULIA USMEPEHUA MHAYKTUBHOCTU...
A) D

B) To-m?

C)B

D)T'n

29. HAYKTUBHOCTb BECKOHEYHO JJJIMHHOI'O COJIEHOUJA PACCUUTBIBAETCS 1O
OOPMVIIE...

NS
A) L=HUHT
@

B) L=—
|

NS
C) LZP-{]P-T

D) L=pouNV

30. IOUEMY HABJIFOJAETCSI CEBEPHOE CUSHUE? HAPUCYUTE PUCYHOK C
[TOACHEHUAMMN.



2. CobecepgoBaHue CTydeHT nMeeT NpaBo Ha BbINOSIHEHUE NabopaTopHOM paboThl N0 OpUrMHANBHOWN
MeToOuKe C cornacusa npenogasaTtens M nopg ero HabnwogeHvem - npu 6e3ycnoBHoM cobniogeHun
TpeboBaHui ycnosun 6esonacHocTn. CTyaeHT 06s3aH sSBUTbCA Ha nabopaTopHoe 3aHATME BO BpPEMS,
YCTaHOBJIEHHOE pacnucaHnem, M ¢ Heobxoaumown npenBapuTenbHOM MNOAroToBkOM. K BbIMOMHEHWUIO
nabopaTtopHon paboTbl JONycKatTCA CTyAEeHTbl, NOATBEPAUBLUME TOTOBHOCTL B 06beme TpebGoBaHuM,
codepXawuxca B METOOMYECKMX YKasaHuax K nabopaTopHonm pabote M (Mnn) B YCTHbIX
npeaBapuTEnbHbIX YyKasaHuAx npenogasatens. B xoge nabopaTopHbIX 3aHATUA CTyAeHTbl BeayT
Heobxoaumble 3anucu, cocTaBnsalT (Mo TpeboBaHMKO NpenogaBaTernisl) UTOroBbIi MUCbMEHHbIA OTYET
WUNWN 9NEeKTPOHHBIN BapuaHT oTyeTa. Ha nepBom 3aHATUM uukna nabopatopHbix paboT npenogasaTerb
OOIMKEH AaTb KOHKPETHbIE yKa3aHus MO COCTaBMEHMIO U OPOPMIEHMIO OTHETOB C Lenbio obecneyeHuns
eamHoobpasus. B 3aBMCMMOCTU OT 0COBEHHOCTEN LMKNa nabopaTopHbIX 3aHATUIA OTYET CocTaBnsieTcs
KaXablM CTy4EHTOM MHANBMAYarbHO, 60 obLWMn OTYET - NOArpynnon M3 2-3 CTYAEHTOB.

Mo okoH4yaHun nabopaTopHOM paboTbl CTyAeHTbl 06A3aHbl NpPeacTaBUTb OTYET npenogaBaTento Ans
NPOBEpPKM C NOCNeayoLen 3almnTomn.

Mo cornacoBaHWo C npenogasaTeneMm [AOMycKaeTcs MNpeAcTaBneHne M 3awmrta otyeTta o
nabopaTtopHon paboTe BO BpeMs criegytoLero nabopaTtopHOro 3aHATUA UM B MHAMBUAYaNbHbIE CPOKM,
OroBOpPEHHbIE C NpenogasaTeneM. B koHue nabopaTopHOro 3aHATUS NpenogaBaTenb oueHnBaeT paboTty
CTyAeHTa nyTem NpoBepKu oTdeTa 1 (Mnn) ero 3awnTtbl (cobecenoBaHms).

20.2. NpomexyToyHas atTecTayms

MpomexyToyHas artTecTaums NO OUCUUNMMHE OCYLLECTBMSETCA C TMOMOLbIO  CreaytLmx
OLIEHOYHbIX CPE/CTB:

lNepeyeHb BONPOCOB K 3a4eTy, 3K3aMeHy:
Bonpochl Kk 3a4eTy (1 cemecTp)

1. dusnyeckme mogenu B MexaHuke. Teno otcyeta. Cuctema otcyeTa. Tpaektopus. MNyTb.
lNepemelleHue.

2. MrHoBeHHas CKOPOCTb M MFHOBEHHOE YCKopeHue. HopManbHOe 1 TaHreHumanosHoe
YCKOpEHWe.

3. YpaBHEHMS KMHEMATUKN paBHOMEPEMEHHOrO NOCTyNaTeNbHOro ABMXXEHMS.

4. Yrnosasi CKOPOCTb U YrfiOBOE YCKOPEHME, UX CBA3b C NIMHENHBIMU XapakTepUCTUKaMm
OBWXEHNS.

5. TlepBbini 3akOH HbloTOHA. VIHepLUmManbHble CUCTEMBI OTCYETA.

6. Macca. Cuna. Btopon 3akoH HbloToHa.

7. Wmnynbc maTepuanbHOM TOYKU. 3aKOH COXpaHEeHNsa nmnynbca.

8. TpeTuir 3akoH HbloToHa.

9. Cwunbl B npupoae: Cunbl YNPYyroctu, TPEHUS, TATOTEHNSA. 3aKOH BCEMUPHOIO TATOTEHUS.

10. PaboTa NoCTOSAHHOW 1 NepeMeHHON cunbl. MOLWHOCTb.

11. KuHetn4yeckasn aHeprus matepuanbHOM TOUKN.

12. MNoTeHumanbHasn aHeprus. NoTeHunanebHas aHeprus ynpyro-a4edopMmMpoBaHHOro Tena.

13. 3aKOH U3MEHEHUS N 3aKOH COXPaHEHMUS MOJSTHOM MEXAHNYECKOWN SHEPTUMN.

14. MomeHT uHepunn. Teopema LUTenHepa.

15. MOMEHT cunsbl.

16. MomeHT nmnynbca. 3aKoH COXpaHeHUa MOMEHTa UMNynbca

17. OCHOBHOE ypaBHEHUE OUHAMUKKX BpaLlaTeNbHOro ABMXKEHUS.

18. KuHeTtnueckas aHeprug Bpawjatowierocs tena. Pabota BHELLHUX Cuin Npu BpaLLeHun
TBEpPAOro Tena.

19. MexaHuka xunakocTtu. 3akoHbl [Nackans u Apxumega. 'MapocTtaTuieckoe AaBneHune.

20. YpaBHeHME Hepa3pbIBHOCTU XXUAKOCTU.

21. YpaBHeHue bepHynnu.

22. Baskoe TpeHue. 3akoH HetoToHa. MeTog CTtokca.

23. llaMyHapHbI 1 TYPOYNEHTHbIV PEXMMbI TeYEeHUS XUakocTn. Yucno PenHonbaca.



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.
47.
48.
49.
50.
51.
52.

53.
54.

95.

56.

S7.

58.

59.
60.
61.

62.
63.
64.
65.
66.
67.
68.

HeunHepumanbHble cuctemsl otcdeTa. Cunbl UHepUmn. NpUHLMN 9KBUBANEHTHOCTW.
MapmoHunyeckme konebaHmsi 1 X XxapakTepPUCTUKN.

MeTopn BEKTOPHbIX AnarpamMmm.

OHeprus rapMoHUYECKNX KonebdaHui.

AnddpepeHumranbHoe ypaBHEHNE CBODOAHBIX 3aTyXaloLWmx konebaHun n ero pelueHme.
Jlorapupmudecknin fekpemMeHT 1 KoaPPULMEHT 3aTyXaHn4.

BblHy>XaeHHble konebaHns. AmMnnuTtyga n dasa BblHY>XAEHHbIX KonebaHun. Pe3oHaHc.
WpoeanbHbIn ras. Msonpouecchl naeanbHOro rasa.

YpasHeHue KnanenpoHa-MeHgeneesa.

OCHOBHOE ypaBHEeHWe MONeKYNspHO-KUHETUYECKOW TEOPUN naeansHOro rasa.

CpeaHsa knHeTudeckas aHeprust Monekyn. MonekynsapHo-KMHeTUYeckoe ToNKoBaHue
TemnepaTypbl.

3akoH Makceenna o pacnpegeneHum Mosekyn naeasnbHOro rasa no CKOpOCTAM U SHEPrusim
TENsI0BOro ABWKEHNS.

BonbumaHa gns pacnpegenennst YacTul, BO BHELUHEM NOTEHUManbLHOM rnorne.
BapomeTpuyeckasn copmyna.

BHyTpeHHAS aHeprus ngeanbHOro rasa.

Uuncno cteneHen ceoboabl MOMEKYIbI.

3aKkoH paBHOMEPHOro pacnpeneneHnsa aHeprum no cteneHsam ceBoboabl MONeKys.

PaboTta rasa npu nameHeHum ero obbema.

KonuyecTtso TennoTsl. [lepBoe Ha4yano TepmMogmHaMmKN.

MoHaTMe TennoemkocTu. MNpumeHeHne NepBoOro Havyana TepMoanHaMuKKN K n3onpoLieccam
naeanbHoro rasa. AgmabaTnyeckuin npowecc.

Kpyroeon npouecc (unkn). Tennoeble gBuratenu n xonoaunbHble MawmvHbl. Liukn KapHo ans
naeanbHoro rasa u ero K. O6patnmble n HeobpaTnmble NpoLECCHI.

lMoHsATME 3HTPONUK, ee CTaTUCTMYECKOEe TOSKOBAHNE N CBA3b C TEPMOOMHAMUNYECKON
BEPOATHOCTBIO.

BTopoe 1 TpeTbe Hayano TepMoanNHaMUKN.

PeanbHble rasbl. Cunbl n NOTEHUManbHas aHeprusi MEXXMOSEKYNsSpHOro B3anMoaencTaums.
BHyTpeHHAS aHeprus peanbHoOro rasa. YpasHeHve BaH-gep- Baanbca.

lMoBepxHOCTHOE HaTsXeHue. CmMadvmBaHne U HeCMaynBaHue.

[aBneHune nog UCKPUBIEHHON NOBEPXHOCTLIO XuakocTn. dopmyna Jlannaca.
KanunnsapHble sBneHus.

OneKTpu4ecknmn 3apsa. 3aKOH COXpaHeHUs aneKkTpuyeckoro 3apsiga. 3akoH KynoHa.
OnekTpocTaTtmyeckoe none.

BekTop HanpspkeHHOCTW anekTpuyeckoro nons. MpuHuun cynepnoauunn. MNone gunons.
[MoTok BekTopa HanpsbkeHHOCTU. Teopema [Maycca ans sanekrpoctaTU4ecKkoro nong B
BaKkyyMme.

MpumeHeHne TeopeMbl ["aycca: pacyeT nonen ¢ LeHTpansHOM 0CEBOW 1 NNOCKON
cUMMeETpPUEN.

PaboTta no nepemeLleHunto 3apsaga B anekTpmyeckom none. Linpkynsaums sekropa
HanpsYKEHHOCTMW.

MoTteHumnan nons. CBsasb Mexay HanpsPKEHHOCTBIO M NOTEHLMAanoM. OKBUMNOTEHLMarbHbIE
NMOBEPXHOCTW.

Avanektpukn. CBoboaHbIe U CBA3aHHbIE 3apsAabl. Tunbl NONSPM3aLnn UINEKTPUKOB.
BekTop nonspmsauun. Anektpnyeckoe none B Ananektpuke. [uanektpnyeckas
BOCMPUMMYMBOCTb U AN3NEKTpUYEcKass NPOHULIAEMOCTb cpeabl.

BekTop anekTtpuyeckon nHaykumn. Teopema lMaycca ons anekTpudeckon MHAYKUNN.,
Mbe303NeKTPUKN, MUPOINEKTPUKNA, CEMHETOINEKTPUKMN.

Hanpspk€HHOCTb 1 NOTeHLMan Ha NOBEPXHOCTU U BHYTPW NpoBoAHMKa. Pacnpenenexme
3aps40B B NPOBOOHUKE.

OnNeKTpPoeMKOCTb. ANEKTPOEMKOCTb YEANHEHHOIO NPOBOAHMKA. KoHaeHcaTopbl.

OHeprusa anekTpuyeckoro nosisi. O6bemMHas NAOTHOCTb SHEPINN SMEKTPOCTATUYECKOrO NOss.
MOCTOAHHBIN anekTpuyeckuin Tok. Cuna n NNOTHOCTb TOKa.

CTOpOHHME cunbl. INEKTPOoABUXKYLLAA Ccuna n HanpshkeHue.

3akoH Oma ans yyactka uenu. 3akoH Oma B anddepeHumansHon dopme.
ConpoTtuBneHne npoBogHMKoB. CBEPXNPOBOANMOCTb.

Pa6boTta 1 mowHocTb Toka. 3akoH [xoyns — JleHua.



69. 3akoH Oma gnst HeOQHOPOAHOIO y4acTKa Lenu.

70. MNMpaBuna Kupxroga onga pasBeTBEHHbIX Lieneun.

71. PaboTa BbixoA4a aNeKTPOHOB M3 MeTanna. KoHTakTHasi pa3HOCTb NOTEHLMANOB.

72. TepMoanekTpuyeckme aBrneHus.

73. OCHOBbI 30HHOW Teopun TBepAbIX Ten. MeTannbl, ANANEKTPUKA 1 NONYNPOBOAHMKU NO
30HHOM Teopuu.

74. CobcTBEHHAsA 1 NpMMecHas NpoBOAMMOCTb NOMYNPOBOAHWNKOB. [MonynpoBOAHNKOBbLIE AMOAbI.

75. MarHuTHoe none n ero xapakTepuUCTUKN.

76. 3akoH buo-Casapa-Jlannaca. NpuHumMn cynepnosuumn.

77. MarHMTHoe none NpPAMOSIMHEMHOrO NPOBOAHMKA CTOKOM.MarHMTHOE none KpyrosBoro
NPOBOAHMKA C TOKOM.

78. IoTOK BeKTOpa MarHUTHOW MHAyKLMK. Teopema "aycca ans MarHUTHOro nonsi.

79. Unpkynaumsa Bektopa MarHUTHOW MHAOYKUMM B BakyyMe. 3aKoH NOMHOro Toka.

80. MarHuTHbIE NONs coneHomnaa u Topounaa.

81. [lenctsme MarHMTHOro nosisi Ha NPoOBOAHMK C TOKOM. 3akoH Amnepa. Baaumoaencreune
napannenbHbIX NPOBOAHUKOB C TOKOM.

82. [lencteme MarHUTHOro nonsi Ha ABWXKyLMincs 3apsag. Cuna JNlopeHua.

83. [iBmkeHne 3apsKeHHbIX YacTul, B MarHUTHOM rore.

84. KOoHTyp € TOKOM B MarHMTHOM none. PaboTta no nepemMeLleHnto NnpoBOAHMKA C TOKOM U
KOHTypa C TOKOM B MarHMTHOM rore.

85. MarHMTHble MOMEHTbI 3SIEKTPOHOB N aTOMOB.

86. [lna- n napamarHeTnam.Bektop HamarHmyneaHus. MariMtHoe none B Belwlectse. MarHutHas
BOCMNPUUMYUBOCTb M MarHUTHas NPOHNLLAEMOCTb.

87. deppomMarHeT1ku n nx CBOMCTBA.

88. ABneHne anekTpoMarHMTHom nHaykuun. 3akoH Papages. MNpasuno JleHua.

89. BpalueHune pamku B MarHUTHOM norse.

90. MHOYKTUBHOCTb KOHTYpa.

91. CamounHAayKums. ABneHne B3anMHOW MHAYKLMW. B3anmMHast MIHOYKTUBHOCTb.
TpaHcdhopmaTopbl.

92. DHeprmsa MarHMTHOro nossi.

93. OcHoBbI Teopun Makceenna ansa anekTpoMarHUTHOro nonsd. BuxpeBoe anekTpuyeckoe norne.
Tok cmeLleHus.

94. YpaBHeHus Makcsenna anst anekTpoMarHUTHOro Nomns B MHTerpanbHon hopme.

95. CBoboaHble rapmoHuyeckme kornebaHna B konedarenbHOM KOHTYpe. OduddepeHumnansHoe
ypaBHeHVe He3aTyxalLwwmx konebaHun n ero pewenve. dopmyna TomcoHa

96. OHeprua konedbaHuni.

97. PeanbHbii konebaTenbHbI KOHTYP. AnddepeHumanbHoe ypaBHEHME 3aTyXaroLmnX
KonebaHum 1 ero peweHne. lNapameTpbl 3aTyxaHus.

98. BbIHy>XAEeHHbIEe aNeKTpoMarHuTHble konebaHuna. Pe3oHaHc.

99. lNepemeHHbIn Tok. MmnegaHc. 3akoH Oma ans nepemMeHHOoro Toka.

100. 3akoH xoyns-JleHua onst nepeMeHHOoro Toka.

Bonpochl K 3k3ameHy ( 2 cemecTp)

BornHoBble npouecchl. YpaBHeHne beryLien BosSHbl.

WHTepdepeHLns BOSTH.

CT1os4me BOMHbI.

3BYKOBbIE BOSIHbI.

AnddepeHumranbHoe ypaBHEHNE 3NEeKTPOMarHUTHOM BofHbl. OCHOBHblE CBOMCTBA
3NEKTPOMarHUTHbIX BOSIH.

LLkana anekrpoMarHUTHbIX BOJTH.

OHeprusa anekTpoMarHuTHbIX BOSH. Bektop YmoBa-lonHTuHra.

OCHOBHbI€ 3aKOHbI reomeTpuyeckor onTukn. OnTuyeckasa anuHa nytu. MNpuHumn ®epma.
lMonHoe oTpaxkeHue.

. OcHOBHLIE hOTOMETPUYECKME BENUYNHBI U UX €OUHULbI.

. InTepdepeHuus ceeTa.

. MeToapl HabntoaeHnst MHTEpdEPEHLMM CBETA.

. Pacyét nHtepdepeHUNoHHON KapTUHbI OT ABYX KOF€PEHTHbLIX NCTOUYHUKOB.



14. NHTepchbepeHLmst cBeTa B TOHKMX MNSIEHKAX.

15. MpumeHeHne uHTepdepeHunn. HtepdepomeTpbl.

16. Oudbpakuusa ceeTa. MpuHumn MNonreHca-dOpeHens.

17. MeTog 30oH PpeHens.

18. Oudbpakumna dpayHrodepa Ha 04HOM LLENW.

19. Oudbpakuunsa dpayHrodepa Ha oM pakuMOHHON peLLéTKe.

20. Ondbpakumsi Ha npocTpaHcTBeHHOM peweTke. Popmyna Bynbda-bparros.

21. MoHAaTne o ronorpadum.

22. lncnepcus ceeTa. INEeKTpPOHHAa Teopust AUCnepcumn ceeTa.

23. PaccesHue cBerTa.

24. MNornoweHune ceeTa. 3akoH byrepa.

25. EcTeCTBeHHbIN 1 Nonapmn3oBaHHbIN ceeT. 3akoH Mantoca.

26. [1soriHoe nydenpenomnenuve. MNpuama Hukons.

27. Monspusaunsa npu oTpaxXeHUn 1 NpenioMreHnm cBeTa Ha rpaHuue ABYX AN3NEKTPUYECKNX cpes.

28. NickyccTBeHHasa onTuyeckas aHusoTponud. 3ddekt Keppa.

29. BpaleHue nnockoctu nonsipusauuun. 3dekt dapages.

30. NpeobpasoBanua Manunes. MexaHnyeckuin NpUHUMN OTHOCUTENBbHOCTK [anunes.

31. MNocTtynaTbl cneynanbHON Teopun oTHocuMTeNbHOCTU. [peobpasoBaHus JlopeHua.

32.oHATHEe 0gHOBPEMEHHOCTU, OTHOCUTENBHOCTbL ANIUH U NPOMEXYTKOB BPEMEHM.

33. PensTMBUCTCKNIN 3aKOH CNOXEHNSA CKOPOCTEWN.

34. OCHOBHOW 3aKOH PensATUBUCTCKON AUHAMUKLN MaTepuaribHOM TOYKN.

35. B3aMmocBA3b MacChl U AHEPTUN.

36. Tennosoe n3ny4yeHne. A6contoTHO YepHoe Teno. 3akoH Knpxrodga. PacnpeaeneHne aHeprum B
crnekTpe abCconTHO YepHOro Tena.

37. 3akoH CtedaHa-bonbumaHa 1 3akoH cmeweHnst BuHa. ®opmyna Panes-[xnHca. 3akoH
n3nydeHusa Buna.

38. KsaHTOBas runotesa un oopmyna NnaHka. Ontnyeckas nMpomMeTpus.

39. DoTo3heKT. YpaBHEHNE DNHLWITENHA ANA BHELWHero potoaddekta. 3akOHbl BHELLHErO
doToadhdekTa.

40. Macca n umnynbc coToHa. [laBneHune ceeta. OnbiThl Jlebeaena.

41. ekt KomnToHa.

42. [IBONCTBEHHAs KOPNYCKYNAPHO-BOMHOBas Npupoaa ceeTa.

43. Mogenb atoma TomcoHa. OnbITel Pesepdopaa no pacceaHuto anbga-yactuy. AgepHas mogenb
aToma.

44, IMNMpUYECKMe 3aKkOHOMEPHOCTM B aTOMHBbIX cnekTpax. O6obLeHHas dopmyna banbmepa.

45. MNoctynatbl bopa. bopoBckasa Teopusa atoma BoAOpoOaa.

46. PeHTreHOBCKME U3nyyYeHne n ero BUabl.

47.TvnoTesa ae bponns. nuHa BonHbl ae bponnsa. Audpakumst aneKTpoHOB.

48. COOTHOLLEHNE HeonpeaeeHHOCTEN.

49. BonHoBas (byHKUNA N ee CTaTUCTUYECKUIA CMbICTT.

50. YpaBHeHue WpeguHrepa.

51. Pasmep, cocTaB 1 3apsag aToMHoro gapa. Maccosoe 1 3apsgoBoe vnicna.

52. [lecbekT Macchbl U 3Heprns CBA3W sapa. YaenbHas 3Heprust CBs3u sapa v ee 3aBUCUMOCTb OT
MacCOBOro 41cna.

53. ApepHble cunbl. Mogenu agpa.

54. PagnoaktmBHOCTb. 3aKOHOMEPHOCTM o U B - pacnagoB aTOMHbIX saep. [amma uanyyeHve um ero
CBOWCTBA.

55. 3akoH pagunoakTmeHoro pacnaga. lNpasuna cmeweHus. AKTUBHOCTb.

56. ApepHble peakuumn 1 3akoHbl CoxpaHeHus. Peakuun genenns agep.

57. UenHasa peakuna. AgepHbld peakTop.

58. Peakuusa cuHTesa agep. TepmosaepHble peakumu.

OnucaHune TexHonornu npoBeneHunsn



lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUM C [lofioXXeHMeM O MpOMEXYTOYHOM
aTTectaumm obydarowmxcsa no nporpammam Bbicwero obpasoBaHus. [lo  pelweHuto kadenpbl
NpOMeXyToyHasa aTTecTaumsi NpoBOAUTCA MO pe3ynbTaTam TeKylWWxX aTTecTauuin, HO He paHblue
3aBepLUeHns BCeX BWOOB 3aHATUA NO AUCUUNIIMHE, NPefyCMOTPEHHbIX Y4ebHbiM nnaHoM. OueHKu
BbICTaBNATCA B COOTBETCTBMM C NPUBEAEHHbIMU Kputepuamu. [Ona CTyadeHTOB, He npoleaLmx
Tekylime aTTectaumm, NPOMEXYyTovHaa atTectaumsa no AUCLMNINHE ocyllecTBnseTca ¢ nomowpbio KUM
B dopme, NpeayCcMOTPEHHON YUYeOBHbIM NfiaHOM (3a4yeT, 9k3aMeH), NMbo O4HO, NMMBO ANUCTAHLMOHHO C
NPUMEHEHMEM 3NEKTPOHHbIX CPeacTB  KomMyHukaumm. KM  ans  npomexyToyHoW aTTectaumm
npeacTaBnsaloT cobon nepedyeHb TEOpPEeTMYECKMX BOMPOCOB, MNO3BOMSAOLINE OLEHUTb YPOBEHb
NOSTy4YeHHbIX 3HAHWNA.

3ayeT 1 ak3amMeH npoBOAUTCHA B 0ObeMe nporpaMmmbl y4ebHON ancumnnnHel. B Gunet k 3advety
WNM 9K3aMeHy BKIIOYAKOTCS [OBa TEOPEeTMYEeCKUX BOMpOCa W3 pasHbiX pasgernioB nporpaMmmbl.
MpenBaputTenbHOe O3HaKoMIieHne oby4varomxcs ¢ Gunetamm K 3a4€Ty He paspelwlaetcs. Cpawowwmmn
ONA cAayun 3a4eTa UM dK3aMeHa npeabsBnsaeT NpenogaBaTerito CBOK 3a4ETHYK KHUXKKY, MOocne 4ero
nuyHo GepeT OuneT, HasblBaeT €ro HoMep M NPUCTYNaeT K NOAroToBke oTeeTa. [locne MOAroToBKM K
OTBETY UNN MO UCTEYEHUN OTBEAEHHOIO Ansi 3TOr0 BpEMEHW CAalLWunin AoKNaabiBaeT npenogasaTernto o
rOTOBHOCTU M C €ro paspeLleHns Unu no Bbi30OBY OTBEYaET Ha NocTaBneHHble B Gunete Bonpocol. Mo
OKOHYaHUM oTBeTa Ha Bonpocbl 6Guneta npenogaBaTenb MOXET 3adaBaTb AOMOSHUTENbHbIE W
YyTOYHSIOLWME BOMPOCHI B nNpedenax yy4ebHOro marepuana, BbIHECEHHOrO Ha 3a4eT WM 3K3aMeEH.
Cpatowime, 3ameyeHHble B MOMOLLM ApYr APYry, a Takke nonb3ylowmecs HepaspeLleHHbIMM nocobusmm
N pasnMYHOro poga 3anucaMK, a TakkKe HapyllalolmMe YCTaHOBMEHHble MNpaBuna Ha 3ayeTe unu
9K3aMeHe, yoansTca ¢ ayanutopun.

TpeboBaHUA K BbINONHEHWIO 3a4aHUN, LLKanbl U KPUTEPUU OLEHNBAHUSA
3HaHue Bcex M3NYECKNX 3aKOHOB U ABMEHUI B
ob6beme NpocnyLaHHOro Kypca. YMeHue BblBOAUTb
dopmynbl. CnocobHOCTbL CBOOOAHO OPUEHTUPOBATLCS
BO BCEM Martepuane.

3HaHune Bcex hn3nYeCKnX 3aKOHOB U SBMEHUN B
o6beme NpocnyLaHHOro Kypca. YMeHue BblBOAUTb
XopoLuo dopmynbl. CnocobHOCTL CBOOOAHO OPUEHTUPOBATLCS
BO BCeM maTtepuare. Bo3amoxHbl HebornbLume
HeJOo4YeTbl U HETOYHOCTM NPY BbIBOAE POPMYII.
3HaHMe OCHOBHbIX (ON3NYECKNX 3aKOHOB U SIBNEHWI B
00bEeMe NPOCNyLIaHHOro Kypca.

He3HaHMe OCHOBHbLIX 3aKOHOB (PU3UKKN, MU3NYECKOTO
HeynoBneTtBopuTenbHO | CMbICra U3NYECKNX BEMUYUH N UX €ANHWL,
N3MepEHNN

3HaHne OCHOBHbIX PU3NYECKMX 3aKOHOB 1 SIBITEHUN B
3auteHo obbeme npocnyLaHHoro kypca. CnocobHoCTb
OPWEHTMPOBATLCS BO BCEM Matepuarne.

HeymeHune gpopMynmpoBaTb OCHOBHbIE 3aKOHbI,

He 3auTeHo dhm3n4eckoro cmbicria PU3NYECKNX BEMNYNH U UX
e4MHUL, U3MEPEHMN

OTnuyHo

yD,OBJ'IeTBOpI/ITeJ'IbHO




