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9. Llenn 1 3apauv y4ye6HON AUCLMNIIUHBI

Llensmu oceoeHusi y4ebHoU QucyunuHbl S8/SMCS:

- bopmmnpoBaHmMe OCHOB eCTeCTBEHHOHAY4YHOM KapTUHbI Mupa U 6a30BbIX 3HAHWI NO
dbyHAaMeHTanbHbIM pasaenam usnku;

- OBfageHne metogamm pmanyeckoro nccrneaoBaHums.

3adayu y4ebHoU OuCyUrIUHbI:

- pa3BuTHE CMOCOOHOCTU K NTOrMYE€CKOMY MbILLSIEHUIO, CUCTEMaTM3aumm, 0000LLEHMIO 1
aHanmay.

10. MecTo yyebHOM ancunnnuHbl B cTpykType OOIN: bnok b1, o6sa3aTenbHas 4acTb

11. MNMnaHupyemMble pe3ynbTaTbl 00y4YeHUs Mo AucuunnuHe/Moayno (3HaHUA, YMeHuUs,
HaBblKU), COOTHECEHHbIEe C NMaHUpyeMbIMU pe3yfibTaTaMU OCBOEHUS obpa3oBaTeribHOU
nporpamMmbl (KOMNeTeHUUSAMU) U MHAMKATOPaMU UX AOCTUXKEHUA:

Koa HasBaHue Kog(bl) UHamkaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHLH
Or1K-1 | CnocobeH OrlK-1.2 | NMpumeHsieT 3HaTb: *

NPUMEHATb 3HaHUA ©a3oBble 3HaHUA OCHOBHbIE cbm3|/1qec|(|/1e ABNEeHNA U
pyHAAMEHTanbHbIX €CTECTBEHHOHaYY | ocHOBHbIE 3aKOHbI (OM3UKK; FPaHULbI NX
PasAenos Hayk o HOTO L1kna npu NPUMEHNMOCTH, NPYMEHEHNE 3aKOHOB B
Semrne, bazosble peLueHM BaXXHENLINX NPaKTUYECKMUX MNPUNOKEHUSAX;
3HaHWs cTaHAapTHbIX ’
€CTEeCTBEHHOHAYYHOT npodeccuoHanbH | OCHOBHbIE (PM3MYECKME BEMNIMHDI 1
oun bIX 33734 dn3nyecKkme KOHCTaHTbI, UX onpegenexme,
MaTeMaTU4eckoro CMbIC, CNOCOOLI N eAnHMULbI UX
LIMKINOB Npu N3MepeHnd,
peLueHun * hyHAameHTanbHble omsmnyeckme onbITbl
cTaHAapTHbIX N UX pPOrib B PasBUTUN HAYKK;
npodeccroHanbHbIX * Ha3Ha4eHWe 1 NPUHUMNbI 4ENCTBUS
3apad BaXXHENLWINX n3ndecKknx npudopos.

YMeThb:

* 0OBACHUTL OCHOBHble Habnwgaemble
NpuUpogHble M TEXHOreHHble SBMAEHUA W
apdekTbl ¢ no3vumn  oyHaaMeHTanbHbIX
PU3MYECKNX B3aUMOOENCTBUN;
* yKasaTb, Kakue 3aKOHbl
AaHHOoe fiBNeHue unm apdekT;
*  MWCTOJSIKOBbIBATb CMbICNT  OM3NYECKNX
BEMNYMH N NOHATUN;

* 3anucbiBaTb ypaBHEHNSA AN M3NYeCKnX
BennyuH B cucteme CU;
. paboTaTb C
obopynoBaHuem
dunamnyeckon nadbopatopuu;

* MCMoMb30BaTb pPas3nuyHble METOLMKU
PU3MYECKUX M3MepeHM U 0bBpaboTku
3KCnepuMeHTanbHbIX AaHHbIX;

onucbiBaroT

npubopamu n
COBPEMEHHOM

*  MCMONnb3oBaTb METOAbl ageKBaTHOro
13MYECKOro 7 MaTeMaTN4YECKOro
MOJENUPOBaHUsA, a Takke MPUMEHSTb
MeToAbl PU3NKO-MaTEMATNYECKOTO
aHanunaa K peLueHunto KOHKpPETHbIX
€CTEeCTBEHHOHAY4YHbIX U TEeXHUYECKNX
npobnem.

BnapeTtsb:

. MCNONb30BaHNSA OCHOBHbIX

06uer3nyecknx 3aKOHOB MU NPUHLUMNOB B




* npuMeHeHunsa

* obpabotkn n

BaXKHEWLUNX NPAKTUYECKNX NPUIOXKEHUSX;
OCHOBHBbIX
dun3mKo-maTEMaTUYECKOro aHanu3a Aans
peLleHns eCTeCTBEHHOHAYYHbIX 3a4ay;

* NpPaBUIbLHOW 3KCNnyaTaumMm OCHOBHbIX
npnbopos n obopyaoBaHUS COBPEMEHHON
dunamnyeckon nabopatopuu;
NHTEepNpeTUpPoBaHNS
pe3ynbTaToB 3KCNEPUMEHTA;

* (bM3N4eCKOro MoaenMpoBaHus.

MeTO0B

12. O6beM ancuunnuHbl B 3a4eTHbIX eauHulax/yac. — 5 / 180.

CDopma npome)KyTquoﬁ aTTecTaumMn 3a4eT, SK3aMeH.

13. TpyaoeMKocTb No Buaam yuyebHomn paboTbl

TpygoemKoCTb
Bug yuebHon paboThl Bcero Mo cemecTpam
1 cemecTtp 2 ceMecTp
AyaUTOPHbIE 3aHATUSA 110 72 38
B TOM Yncne: nekummn 48 36 12
' nabopaTtopHble 62 36 26
CamocTosaTenbHasa pabora 34 18 16
dopma npoMexyTodHOM aTTecTauum 36 3aver Ok3aMeH - 36
UToro: 180 90 90
13.1. CopepxaHue gUCLUMNIINHDI
Peanusauus
pasgena
Ne r/n HaunmeHoBaHuWe pasgena ConepXaH1e pasnena AuCLMMNMHb ONCUUNIUHBI C
ONCUUNIUHBI NMOMOLL b0
OHNamH-Kypca,
QYMK*
1. Nekuunm
1.1 MexaHuka Tema 1. Beegenue. KnuHematuvka matepmansHon Toukun | https://edu.vsu.r

MpeomeT usnkn. Ponb U3NKM B COBPEMEHHOM
ecTecTBO3HaHuUW. MaTtepuanbHaa Todvka. ABCOMTHO
TBepaoe Teno. Cwuctema otcyeta. OCHOBHbIE
XapaKkTepuCcTUKN  ABWKEHUS MaTepuanbHOM  TOYKU:
pagunyc-BeKTop, TpaekTopus, nepemMelleHve, AnvHa
nyTW, CKOPOCTb,  YCKOpEeHue, HopMmarnbHoe w
TaHreHunanbHoe YycKopeHue. YrrnoBas CKOpoCTb W
yrnoBoe YCKOpeHue, UuX CBA3b C  JMHENHbIMU
XapakTepucTnukamu OBKEHNS.

u/course/view.p
hp?id=18006

Tema 2. [InHamMumka maTepuanbHON TOYKU
Mepebin 3akoH HbloTOHa. WNHepumnanbHble cUCTEMBI
otcyeta. Macca. Cuna. Btoponm 3akoH HbloToHa.
Mmnynbc maTepranbHON TOYKU. YpaBHEHME ABMKEHUS
MaTtepuanbHon Toukn. Cunbl B Npupoge: cunbl
yrpyrocTn, TpPeHusi, TAroTeHusl. 3akoH BCEMUPHOro
TArotTeHns. CucteMbl MaTepuanbHbiX TOYeK. BHelHne
N BHYTPEHHUE Cunbl. 3aKOH COXpaHeHUsa nmnynbca.

Tema 3. PaboTta v 3Heprus.
PaboTa nocTositHHON 1 nepemeHHon cunbl. MOLWHOCTb.
KuHeTnyeckaa  aHepruss  MatepuanbHOM  TOYKW.
KoHcepBaTMBHbIE M HEKOHCEPBATUBHbLIE  CUSbI.
MoTeHumanbHaa oHeprusa. [lonHas MexaHudeckas
3Heprns. 3aKOH WU3MEHEHWS W 3aKOH COXpaHeHus
NOMHON MEXaHNYECKON SHEPTUun.

Tema 4. MexaHuka TBepAoro rena.
MomeHT wuHepuun. Teopema LtenHepa.

MomeHT




cvnbl. MomeHT wumnynbca. OCHOBHOE ypaBHEHME
OVHAMUKM  BpalwlaTenbHOro  ABWXKEHWs.  3akoH
COXpaHeHusi MoMeHTa uMmnynbca. KnHeTuuveckas
3Heprus Bpawatouierocs Tena. Pabota BHELWHUX cun
npw BpaLleHun TBepaoro Tena.

Tema 5. SnemeHTbl MEXaHWKM XXUAKOCTEN.
3akoHbl [Mackana un Apxumepa. [vgpocTaTudeckoe
AaBrieHne. YpaBHEHWe HepaspblBHOCTU >KUOKOCTW.
YpaBHeHne bepHynnu. ®opmyna Topuuennu. Baskoe
TpeHue. 3akoH HbloToHa. MeToza Crokca.
JlTaMuHapHbI 1 TypOYNEHTHbIN PEeXUMbl  TEYEeHUs
»xugkoctn. Yucno PenHonbaca.

Tema 6. HenHepumanbHble CUCTEMbI OTCHETA.
[iBxeHne maTepuanbHOM TOYKM B HeuHepuuarnbHOm
cucteme otcdeta.  Cunbl  uHepuuun.  [puHumn
3KBUBAIIEHTHOCTW.

Tema 7. MexaHuyeckume konebaHus
FapMOHuYyeckne konebaHus U WX XapaKTepUCTUKN.
MeTog BekTOpHbIX AuarpamMm. [OuddepeHumnansHoe
ypaBHEHNE TrapMOHUYECKUX kornebaHui. TMpyXUHHBINA,
DU3NYECKUN U MaTEMATUYECKUN MasTHUKW. SHeprus
rapMOHUYECKUX koneb6aHun. CnoxeHune
rapMoHu4yecknx konebaHun oJHOrO HanpasreHus
OANHaKOBOM 4acToThl. OundpepeHumansHoe
ypaBHeHWe CBOOOAHBIX 3aTyxatoLmux konebaHum u ero
pelueHve. Jlorapudpmumyeckmn OeKpeMeHT "
KO3 PUUMNEHT 3aTyxaHus. BbiHyxaeHHble KonebaHus.
Amnnutyga wn  dasa  BbIHYXOEHHbIX  KonebaHui.
Pe3oHaHc.

1.2

MonekynsipHas
c¢usuka
7
TepMoauHaMumka

Tema 1. MonekynsapHO-KMHETUYECKAS TEOPUS
naeanbHbIX ra3os

Cratuctmyeckun un  TepMOLMHAMUYECKMA  METOoAbl
nccneposaHua cuctem. TepmoguMHammyeckas cuctema
n eé napameTpbl. PaBHOBECHble COCTOSHUA U
npoueccsl. MpeanbHbin ras. W3onpoueccol
naoeanbHOro rasa. OcHoBHoe ypaBHEeHue
MOMEKYNSIPHO-KMHETUYECKON TEOpUM naeanbHOro rasa.
YpaBHeHne  KnanenpoHa-MeHgeneeBa.  CpefgHsas
KMHETUYeckas aHeprust  mornekyn. MonekynspHo-
KMHETUYECKOEe TONKOoBaHME TemnepaTypbl. 3akoH
MakcBenna o pacnpegeneHun Monekyn wuaeanbHOro
rasa no CKOPOCTSIM W 3HEPrnsiM TEMNMOBOrO ABWMXEHMS.
3akoH bonbumaHa gns pacnpegeneHus 4actuy BO
BHELUHEM mMoTeHumanbHoM none. bapomeTpuyeckas
dopmyna. OCHOBbI KUMHETUKM uOearnbHOro rasa:
CpeAHee 4YUCrO CTOMKHOBEHWA W CpefHss AnuHa
cBobogHoro  npobera  Monekyrn,  3ddEKTUBHBIN
AnameTp Monekynbl. fABneHns nepeHoca: auddyans,
TENNONPOBOAHOCTb, BA3KOCTb. YpaBHEHME NepeHoca.

Tema 2. OcHOBbI TEPMOAMHAMUKN
Uucno crteneHenr cBoboabl  Monekynbl.  3akoH
pPaBHOMEPHOrO pacrnpefeneHns 3HepruM No CTENEeHAM
cBoboabl Monekyn. BHYTpeHHAs aHeprns mnaeanbHoro
rasa. PaboTta rasa npu u3MeHeHUM ero obbema.
KonunyecTtBo TENnoThl. MepBoe Ha4yano
TepPMOONHAMMKN. MoHaTue TENNOEMKOCTM!.
MpumMeHeHMe nNepBOro Hayana TepMOAMHAMUKN K
nsonpoueccam wugeanbHoro rasa. Apguabatuyeckui
npouecc. KpyroBon npouecc (uukn). Tennosble
OBuratenu u xonoawnbeHble MawwuHbl. Linkn KapHo ans
nmageancHoro rasa wu ero KM, O6patumble u
HeoGpaTuMble npouecchl. [loHATMEe SHTponun, ee
cTatucTmyeckoe TOIKOBaHWe n CBsI3b c
TepMoanHaMMUYeCKon BEPOSTHOCTLID. BTopoe Havano

https://edu.vsu.r
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TepMOoaANHaMUKN. TpeTbe Ha4ano TepMmoanHaMuKu.

Tema 3. PeanbHble rasbl 1 XXNOKOCTU
OTcTynneHne oT 3aKOHOB MaearnbHoro rasa. PeanbHble
rasbl. Cunbl " noTeHumManbHas 3Heprus
MEXMOIEKYNSPHOro  B3aMmogencTeusl. BHyTpeHHss
3Heprus peanbHOro rasa. YpaBHeHue BaH-gep-
Baanbca. CpaBHeHue wusotepm BaH-gep-Baanbca c
3KCrnepuMeHTanbHbIMU n3oTepmamu. CsoWcTtBO
>KUOKOCTEN. MoBepxHOCTHOE HaTaXeHue.
CmaumBaHue. JasneHune non, NCKPUBIEHHON
noBepxHOCTbO  xuakoctn.  dopmyna  Jlannaca.
KanunnsipHble siBrneHus.

1.3

AneKTpu4ecTBO U
MarHeTu3m

Tema 1. MNocToAaHHOE anekTpuyeckoe none B BakyyMe.
anekTpuyeckuin 3apsa. 3akoH COXpaHeHust
3NEKTPUYECKOro 3apsaga. 3akoH KyrnoHa.
OnekTpocTtatudeckoe none. BekTop HanpskeHHOCTU
anekTpuyeckoro nons. MNpuHuun cynepnosuuun. MNone
aunons. NMoTok BekTopa HanpshkeHHocTW. Teopema
aycca ons aneKkTpocTaTU4eckoro Mors B BakKyyMme.
MpumeHeHne TeopeMbl [aycca: pacyeT nonen c
LEeHTpanbHOM 0ceBOn U NNockon cuMmmeTpuein. PaboTta
Nno nepemeLleHno 3apsga B SMekTpuyYeckoMm none.
Linpkynauus Bektopa HanpsikeHHocTu. [loTeHuuwan
nons. CBsA3b mMexay HanNPSXXEHHOCTbHO n
noTeHumanoM. OKBUNOTEHLManbHbIE NOBEPXHOCTN.

Tema 2. SnekTpudeckoe nose B ANINEKTPUKaX.
Ovanektpukn.  CBoOOAHbIE W CBSA3aHHble 3apsigbl.

Tunbl nondapu3auummn ON3NEKTPUKOB. BeKTOp
nonapusauun. 3neKTqueCKoe none B AOWN3NEKTpUKe.
DMSJ’IeKTpM‘-IeCKaﬂ BOCMNPUNMHYNBOCTb n

ananekTpuyeckass  NPOHMLAEMOCTb cpefbl. Bektop
anekTpuyeckon nHaykuun. Teopema Maycca ans
3NEeKTPUYECKON NHAYKUMK. Mbe303MneKTpurKN,
NMUPOSNEKTPUKN, CErHETOSNEKTPUKN.

Tema 3. [NpoBOAHUKM B 9NIEKTPUHYECKOM MNOJe.
Hanpsbk€HHOCTb M MOTEHUMan Ha MOBEPXHOCTU U
BHYTPM nNpoBogHUKa PacnpegeneHue 3apsgoB B
NPOBOAHMKE. OnNeKTpoOeEMKOCTb. OnNeKTpoeMKOCTb
yeauHeHHoro nposoAHuka. KoHaeHcaTopbl. JHeprus
3apsKEHHOro yeOUHEHHOro npoBoAHMKa,
KOHAeHcaTopa W CUCTEMbI MPOBOAHWUKOB. JHEprus
anektpuyeckoro nons. O6bemMHasi NNOTHOCTb AHEPrnn
ANEKTPOCTaTUYECKOro Nonsi.

Tema 4. MNoCTOAHHbIN SNEKTPUYECKUIA TOK.
Onektpunyeckmn TokK. Cuna M NAOTHOCTb  TOKa.
CTOpOHHME cunbl. OnekTpoasmxyLllas cuna n
HanpsbkeHme. 3akoH Oma gnga ydactka uenu. 3akoH
Owma B auddepeHuymnansHom popme. ConpoTusneHune
nposogHukoB.  CBepxnpoBoguMmocTb. Pabota w
MOLLHOCTb Toka. 3akoH [bxoynsa — JleHua. 3akoH Oma
Onsa  HeogHopogHoro  yyactka uenu. [pasuna
Kupxroda ansa pasBeTBNeHHbIX Lienew.

Tema 5. SnekTpudeckne Toku B MeTanjax u
NonynpoBOAHUKAX.

OnemeHTapHas Knaccudeckasi Teopus
aneKkTponpoBogHOCTM MeTannoB. Pabota Bbixoga
3NEKTPOHOB M3 MeTanna. KoHTakTHaa pasHoCTb
noTeHUnanos. TepmoanekTpuyeckmne ABEeHUA.
OcHoBblI 30HHOW Teopun TBepabix Ten. Metannel,
OVSMNEKTPUKA N MOMYNPOBOAHMKA NO 30HHOW TEopuw.
CobcTBeHHas " npumecHas NpoBOAMMOCTb
nonynpoBOAHMKOB. MoNynpoBOgHUKOBbIE AMOAbI.

Tema 6. NocTosiHHOE MarHUTHOE Mose B BakyyMe.
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MarHutHoe norne n ero xapaktepuctuku. 3akoH buo-
CaBapa-Jlannaca. MpuHLUMN cynepnosuumn.
MpumeHeHne 3akoHa buo-Casapa-Ilannaca ans
pacyeTa MarHWTHOTO MNOMsi  MPSMOMMHENHONO U
KpyroBoro  TokoB. [1OTOK BeKkTOpa  MarHWTHON
nHaykumm. Teopema [aycca gns MarHUTHOrO MONS.
LiMpkynsuusi BeKTopa MarHUTHOW MHOYKLMN B BaKyyMe.
3aKkoH MONHOro Toka UM ero NpUMeHeHWe Ans pacdeTa
noneu coneHovga n Topounaa.

Tema 7. [lencteme MarHUTHOrO Nons Ha 3apsibl U TOKU
[enctBne MarHUTHOro Mons Ha MPOBOAHMK C TOKOM.
3akoH Awmnepa. Bsaumopgenctsme napannenbHbIX
NPOBOLHMKOB C TOKOM. MarHUTHOE none ABUXKYyLLEerocs
3apsaga. [lenctene MarHUTHOrO Mons Ha OBWXKYLLMACA
3apag. Cwna JlopeHua. [BumxeHue 3apsiKeHHbIX
yactuy, B MarHuTHom none. KoHTyp C TOkoM B
MarHuTHom none. Pabota no nepemMeLLeHuo
NpoBOAHMKA C TOKOM M KOHTYypa C TOKOM B MarHUTHOM
none.

Tema 8. MarHMTHOE None B BELLECTBE.
MarHuTHble MOMEHTbI 3MEKTPOHOB M aTtomoB. [ua- n
napamarHeTuam. Bektop HamarHuumeaHus. MarHuTHoe
none B BewecTBe. MarHuTHas BOCMPUMMYMBOCTL U
MarHuTHasi NpoHuuaemMocTb. deppoMarHeTukm n ux
cBoMcTBA.

Tema 9. SnekTpoMarHMTHasg MHOYKLMA.
fBneHne  anekTpoMarHUTHOM  MHAOYKUMW.  3aKoH
®apagesn. [pasuno JleHua. BpaweHue pamkn B

MarHUTHOM none. MHOYKTUBHOCTb KOHTYypa.
CamouHaykumns.  fBneHve  B3aWMHONW  WHAYKLMW.
B3anmHas WHOYKTUBHOCTb. TpaHcdopmaTtopsl.

3Heprl/1$| MarHMTHOro nong.

Tema 10. YpaBHeHus Makceenna.
OcHoBbl Teopun Makceenna Ans 3neKTpoMarHUTHOro
nons._Buxpesoe anekTpuyeckoe none. TOK CMeLLeHus.
YpaBHeHus Makceenna Ans anekTpomMarHUTHOro nors
B MHTerpansHon popme.

Tema 11. QnekTpoMarHnTHble konebaHus.
[lepeMeHHbIN TOK.

CBobogHble rapmMoHuyeckune KonebdaHus B
konebaTensHOM KOHTYpe. OndbdepeHumnansHoe
ypaBHEHWE  HesaTyxawwmx konebaHuhn un  ero
peweHne. dopmyna TomcoHa. JHeprus konebaHui.
PeanbHbIn konebaTenbHbIN KOHTYP.
OndbdepeHumnansHoe ypaBHeHue 3aTyxarLmx
konebaHui n ero pelwleHue. NapameTpbl 3aTyxaHus.
BblHyXaeHHblE 3NEeKTPOMarHuTHbIe konebaHus.
PesoHaHc. epemeHHbIn TOK. UMnegaHc. 3akoH Oma
Ona  nepeMeHHoro Toka. [encTBywwmin TOK U
aencreywollee HanpsbkeHve. 3akoH [xoyns-JleHua
ONs NepeMeHHOro Toka.

1.4

BonHbl. OnTUKA

Tema 1. Ynpyrve BosiHbI

BonHoBble npoueccohl. MpogonebHble M nonepeyvHble
BOMHbI. [apMOHMYeckne BOSHbI. YpaBHEHWE MIOCKOoW
BOMHbLI. [nvHa Bonbl U BOnHoBoe u4ucno. $asosast
CKOpOCTb. BonHoBoe ypaBHeHue. MprHLMN
cynepnosvuun BomnH. BomnHoBon nakeT. [pynnosas
ckopocTb. WHTepdepeHuua BonH. CTosumMe BOJHbI.
3BYKOBbIE BOMHbI.

Tema 2. ONeKTpoMarHUTHbLIE BOMHbI.
OundppepeHumanbHoe ypaBHEHWE 3SMNEKTPOMarHUTHOM
BOJTHbI. Mnockas 3reKkTpoMarHnTHas BOMHa.
OCHOBHbIE CBOWCTBA 3r1EKTPOMAarHUTHbIX BonH. Lkana
3NEKTPOMArHUTHbIX BOMH. QHEPrnst aNeKTPOMarHUTHbIX
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BONH. Bektop YmoBa-lonHTMHra. WHTEHCUBHOCTb
ANEKTPOMAarHUTHbIX BOJTH. OnekTpoMarHuTHas
npupoaa ceerta.

Tema 3. OnemMeHTbl reoOMeTPUYECKONn ONTUKK
OCHOBHblE  3aKOHbI reomMeTpuYeckom ONTUKMN.
OnTuyeckas gnuHa nytu. MNpuHumn ®epma. lNonHoe
oTpaxeHne. OCHOBHble (POTOMETPUYECKME BEMUYUHDI
N MX eauHULbI.

Tema 4. NiHTepdepeHumns ceeTa.
KorepeHTHOCTb M MOHOXPOMAaTUYHOCTb  CBETOBbIX
BOMH. MHTepdepeHums ceeta. MeTtoabl HabnoaeHus
nHTepdepeHummn ceeta. Pacyét nHtepdepeHUMOHHON
KapTWHbl  OT  ABYX  KOFE€PEHTHbIX  WUCTOYHWKOB.
UHTepdepeHumMa cBeTa B TOHKMX  MIEeHKax.
IMpumeHeHne nHTepdepeHumn. HTepdepomeTpsl.

Tema 5. Andpakums ceeta.

Oudppakuma ceeta. [MpuHuun TonreHca-PpeHens.
Meton 3oH ®peHens. Oudpakuus PpayHrodepa Ha
ogHOM Wenu UK Ha AndPaKLMOHHON  peLuéTke.
MpocTpaHcTBeHHas  peweTka.  Oudppakums  Ha
npocTpaHcTBeHHON peweTke. Popmyna Bynbda-
bparroB. WccrnegoBaHue  CTPYKTYpbl  KpUCTasnsoB.
IMoHaTWe o ronorpaguu.

Tema 6. BzaumogencrBne anekTpoMarHMTHbIX BOJIH C
BELLIECTBOM.

Oncnepcus  ceeTa. HopmanbHass n aHomanbHas

aucnepcust cBeTa. JneKTpoHHasi Teopus Aucnepcun

cBeTa. PaccesHue cseta. lNornoweHne ceeta. 3akoH

Byrepa.

Tema 7. Nonsipusauus ceeta.
EcTecTBEHHbIN W MONSPU30OBaHHbLIA  CBET. 3akoH
Manwoca. [BonHoe nydvenpenomneHve. [lpuama

Hukoss. Monsipusaumss npu  OTPaXeHUn U
npenomneHnm ceeTa Ha rpaHuue OBYX
ON3NEeKTPUYECKMX cpeg. Yron BptocTepa.

MckyccTBeHHas onTtudeckass aHmsdotponus.  OdpekT
Keppa. BpallieHne nnockoctu nonspusaunn. Iddext
Papages.

Tema 8. OSnemeHTbl cneLmnansHon Teocpum
OTHOCUTENbHOCTMU.
MpeobpasoBaHus anunes. MexaHWYeCKUn NPUHLMN
oTHocuTenbHOCTK Manunes. MNocTynatbl cneuumanbHOM
Teopumn oTHocuTenbHocTU. MpeobpasoBaHus JlopeHLa.
MoHATME OQHOBPEMEHHOCTWN, OTHOCUTENBbHOCTL AJTMH U
NPOMEXYTKOB  BpeMeHW. PensatuBucTCKUA  3aKOH
CMNOXeHUss ckopocTen. PenaTuBUCTCKMN  MMNYRbC.
OcHoBHOM 3aKOH pPenATUBUCTCKOM  AUHAMWUKM
MaTepuanbHON Toukn. PensaTMBUCTCKOE BblpaXeHue
AN KMHeTMYeckol asHepruu. BsammocBssb macchbl u
3Heprnn. JHeprnsi cBs3nM cuctembl. CoOOTHOLLEHUE

MeXOY NOMHOW SHeprven 1 MMNYnbLCOM YacTuubl.

Tema 9. KBaHTOBasa npupoaa ceeta.
TennoBoe  u3ny4veHwue. UcnyckatenbHas  u
nornowlarenbHad cnocobHocTn. ABCONITHO 4YepHoe
Teno. 3akoH Kupxroda. PacnpegeneHve aHeprun B
crnekTpe abCconTHO YepHoro Tena.
3akoH CtedaHa-bonbLuMaHa 1 3akoH cmelleHns BuHa.
dopmyna Panea-[bkuHca. 3akoH umsnydeHus BuHa.
"YnbTpadguonetoBass  katactpoda". KBaHTOBasi
rmnoteda u  dopmyna [naHka.  OnTudeckas
nupomeTpusa. DPoToacbdekT. YpaBHeHNE OINHLUITENHA
ana BHewHero ¢oTtoaddekta. 3akoHbl BHELUHEro
doToahdekta. Macca n umnynsc ¢otoHa. [laBneHne
ceeta. OnbiThl  JlebegeBa. 3dpekt KomnToHa.




[lBoiicTBEHHAs  KOPMYCKyNsApHO-BOSIHOBas  Mnpupoaa
cBeTa.

1.5

OCHOBbI aTOMHOM
¢pusnkn. dusuka
aToMHoOro sgpa

Tema 1. bopoBckas Teopus atoma.
Mogenb atoma TomcoHa. OnbiTbl Pesepcdopga no
paccesaHuio anba-vyacTul. AgepHas mogens aToma.
OMnMprYeckne 3aKkOHOMEPHOCTU B aTOMHbIX CMEKTpax.
O606wweHHas cdopmyna banbmepa. MNoctynatel Bopa.
BopoBckas Teopuss aToma Bogopoaa. PeHTreHoBckue
N3ry4YyeHune 1 ero Buapl.

Tema 2. BonHoBble CBOWCTBA YaCTULL.
Mmnotesa pe bponna. OnuHa BonHbl e bponns.
OnblTHOe 0ob6oCHOBaHME  KOPMYCKYNsipHO-BOSTHOBOIO
Ayanunsma yacTtuu,. Ondbpakumsa 3NEKTPOHOB.
CooTHoLweHne HeonpeaeneHHOCTEN. BonHoBasi
YHKUMA N ee CTaTUCTMYECKUA CMbICA. YpaBHeHue
LWpeaunHrepa.

Tema 3. ATomMHOE 84p0.
Pa3mep, coctaB 1 3apsg aTomHoro sigpa. Maccosoe 1
3apagoBoe ymcna. [edekt macchl U aHEPrnsa CBs3U
sappa. YoenoHasi 3Heprusi ces3v siapa u ee
3aBMCMMOCTb OT MacCOBOr0 Yncna. AgepHble cunbl.
Mogenu saigpa.

Tema 4. PaonoakTMBHOCTb.

PagunoakTMBHOCTb. 3akoHOMepHOCTM OL 1 B -
pacnagoB aTtoOMHbIX sgep. [amma uanyyeHue un ero
cBOWNCTBaA. 3akoH pagmoakTuBHoro pacnaga. llNpasuna
CcMeLLeHnsi. AKTUBHOCTb.

Tema 5. AgepHble peakunn. 3aknioveHue.
ApepHble peakummM M 3aKOHbl coxpaHeHus. Peakuuu
aenenus sagep. LlenHaa peakumsa. AgepHblin peakTop.
Peakuus cuHTesa agep. TepmosgepHble peakumm.

https://edu.vsu.r
u/course/view.p
hp?id=18006

2. llaGopaTopHble 3aHATUA

21

MexaHuka

1. TexHuka 6e3onacHocTu npu paboTte B
nabopaTtopusax omM3nM4eCKoro NpakTMkyma.

2. MNorpeLHoCcT N3MEPEHN N UX OLIEHKA.

3. N3y4yeHne 3aKOHOB NOCTYyNaTENbHOro ABUKEHNS.
4./13y4yeHne 3akoHOB ANHAMMWKM BpaLLaTENbHOro
OBWKEHNS

5./13y4yeHne 3aKOHOB COXpaHeHUs.

6./3y4eHne cBobOAHbIX kKonebaHui.

https://edu.vsu.r
u/course/view.p
hp?id=18006

2.2

MonekynsipHas
c¢usunka
7
TepMoauHaMumkKa

1. N3yyeHwne rasoBbiX 3aKOHOB.

2. N3yyeHne TennoemMKocTu rasos.

3./3y4eHmne BA3KOCTM ra3oB M XXUOKOCTEN.
4./13y4yeHne NnoBEPXHOCTHOIO HATSPKEHUSA XUAKOCTEN U
KanunnapHbIX SBNEHWUNA.

https://edu.vsu.r
u/course/view.p
hp?id=18006

23

OneKTpu4ecTBO U
MarHeTu3m

1./ 3yyeHne anekTpocTaTMyecKkoro nosns
2.0npegeneHne yaoenbHOro 3apsga anekTpoHa
3.0npeneneHne TemnepaTypHoOro KoaduumneHTa
CONPOTUBIIEHUS METArOB

4.0npegenexne koadduumeHTa 3eebeka
5.U3y4yeHne cBoBOAHbIX 1 BbIHYXXOEHHbIX
3NEKTPOMarHuTHbIX kornebaHum

6./3y4eHne cBocTB heppoMarHeTMkoB

https://edu.vsu.r
u/course/view.p
hp?id=18006

24

BonHbl. OnTUKA

1.M3yyeHne cToA4mnx 3BYKOBbIX BOJTH
2.M3yyeHne saBneHusa nHTepdepeHunn ceeTa.
3.UsyyeHure aBneHus gudpakumm ceeTa.

4 N3y4veHne aBneHus nonspusaunm ceeTa.
5.U3yyeHune aBneHus gucnepcum ceeTa.
6./3y4eHre 3akOHOB TENTOBOIO U3MyYeHus.
6.13yyeHne aBneHns potoadekTa.

https://edu.vsu.r
u/course/view.p
hp?id=18006

2.5

OCHOBbI aTOMHOM
¢pusnkn. dusuka
aToMHOro sapa

1.M3y4eHne onTn4ecknx CrekTpoB paspeXkeHHbIX
rasos.
2.0npegeneHne noctosiHHowm MNnaHka.

https://edu.vsu.r
u/course/view.p
hp?id=18006




| | 3.0nbIT dpaHka-lepua. |

13.2. Tembl (pasaenbl) AUCUUMIIMHBLI U BUAbI 3aHATUN

Buabl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHne Tembl CaMoCTOSTenonas
n/n (pasgena) gueumnnuHel | Nekuun MpakTnyeckme | JlabopaTtopHble paGoTa Bcero
1 MexaHuka 14 14 6 34
MonekynsipHas
2 '*’”z”"a 8 8 6 22
TepMoAUHaMMKa
OneKTpu4ecTBO U
3 MarHeTusm 14 14 6 34
4 BonHbl. OnTuka 9 18 10 37
OCHOBbI aTOMHOM
5 ¢usnkn. dusuka 3 8 6 17
aTOMHOro sigpa
Utoro: 48 62 34 144

14. MeToaun4ecKkne yKkasaHusa Ans o6yvarowmxcs No 0CBOEHUIO AUCLUNIIUHbI:

CTyOeHTbl 3HaKOMATCS C TeopeTudeckum MaTtepuaniom B npouecce JEeKUUMOHHOro Kypca,
camocTosaTenbHO npopabaTtbiBaldT M ycBavBalOT TEOPETMYECKME 3HaHUA C  UCNONb30BaHWEM
pekoMmeHgyemon y4vyebHOM nuTepaTtypbl, y4ebHO-MeTOoOMYECKMX MNOCOOMIA, COrnacHo ykasaHHOMY
cnucky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTyAeHTbl NMOO nHanBmayansHO, NMOO B COCTaBe Maron rpynnbl
BbINONHAT y4ebHOo-nccrnegosaTensckyto paboty. B xoae BbinonHeHus nabopaTopHblx paboT CTyaeHTbl
npuobpeTaloT HaBblkM obOpaweHus ¢ nabopaTopHbiM 06OpyAOBaHMEM W WHCTPYMEHTapueM,
CaMOCTOSITENBHO OCYLLECTBAAT 3KCMNEPUMEHTbI, PErMCTPUPYIOT, aHanuanpyrT U UHTEPNPEeTUPYOT
pesynbTaTthl U3NYECKNX uccnegoBaHuin. Pesynbtatel nabopatopHon paboTbl, BKNoYasa Heobxogmmble
pacyeTbl, 3aKMYeHns 1 BbIBOAbI, OTBETHI HA BONPOCHI (3adaHnda) odopmnstoTes B paboven TeTpagu
cTyoeHTa B Buae npoTokona wuccnegoBaHusd. B koHue nabopaTopHOro 3aHaATUSA pesynbTaTtbl U
MaTtepuanbl paboTbl OOKNagblBalTCA MNpenogasaTento, npy HeobxogumMocTn obCyxgarTcs B rpynne
(oTyeT 0 nabopaToOpHOM 3aHATUN).

15. lNepeyeHb OCHOBHOW W [OMNONHUTENLHOW nNUTepaTypbl, PECYypPCOB WHTEPHeT,
Heob6XoaUMbIX ANSA OCBOEHUS OUCLMUMIIUHDI

a) OCHOBHas nuTepaTtypa:

Ne n/n MCTOYHMK
1 Tpodumosa T.N. Kypc cusukmn / T.WN. Tpochbumosa. - M.: Academia, 2015. — 557 c.
5 "pabosckun, Poctucnas NeaHoBu4. Kypc dmnsumkm : yueb. nocobue / P.A. pabosckmn .— Mockea :

NaHb, 2012 .— 608 c.

6) AononHuTensHaa nutepaTypa:

Ne n/n MCTOYHMK
3 CaBenbes W.B. Kypc obuen dousnkn: YuebHuk B 3-x T. — T.1. MexaHuka. MonekynapHasa dgusuka. /
M.B. CaeenbeB. — CI16. : JlaHb, 2019. — 432 c.
4 Casenbes U.B. Kypc obuien dounsmkn: YuebHuk B 3-x T. — T.2.9nekTpuyectso. KonebaHus 1 BOMHbI.

BonHoBag ontuka. / N.B. Casenbes. — CI10. : JlaHb, 2019. — 468 c.

Casenbes U.B. Kypc obuien domsmkn: YuebHuk B 3-x T. — T.3. KBaHTOBast ontuka. AToMHasa dusuka.
5 ®usmka TBepaoro Tena. Pusmka atoMHOro aapa u anemeHTapHbix yactuy. / N.B. Casenbes. — CI16. :
Jlanb, 2019. — 320 c.

B) MH(OPMALMOHHbIE 3NEKTPOHHO-0bpasoBaTenbHbIe pecypchl (0dULManbHble pecypchbl UHTepHET)™ :

Ne n/n Pecypc
6 https://www.lib.vsu.ru - 9nekTpoHHas 6ubnunoteka BI'Y
7 http://www.iprbookshop.ru - nekTpoHHo-6nbnvotevHasi cuctema IPRbooks

8 http://biblioclub.ru/ - nekTpoHHO-O6MBNMOTEYHas cnuctema "YHuBepcuteTckas 6ubnumorteka online”




9 www.elibrary.ru - Hay4yHasi anekTpoHHasi GubnunoTeka
10 https://edu.vsu.ru

16. NMepeyveHb y4eGHO-MeTOANYECKOTrO o6ecneyeHUs Ansi CaMOCTOATeNIbHOM PaboThI

Ne n/n MNcToYHMK
JlabGopaTopHbI NpakTUKymM no obLuen dpusmnke : y4edbHo-meToandeckoe nocodue / cocrt. : C. 1.
1 Mwunosuposa, A.C. CnagopkuH, O.B. PorasunHckas .— BopoHex : U3gatensbckuii gom BI'Y, 2015 .— 81

C.

JTabopaTopHbIA NpakTUKyM NO 3NEeKTPUYeCTBY N MarHeTuamy : ydebHoe nocobue / C.O. Munosunaoea,
2 A.M. Conogyxa, A.C. CugopkuH, O.B. PorasuHckas, C.H. OpoxauH, B.E. YepHos .— BopoHex :
M3paTtenbckun gom BIY, 2017 .— 102 c.

®usnyeckmn NpakTukym "OnekTpuyeckme n MarHuTHble aeneHus": yuebHoe nocobue onsa By3os. Y.
3 1./cocT. U.J1. Tnyxos, I".C.IMpuropsH, C.H. OpoxanH A.M. Conoayxa — BopoHex : sgatenbckuin aom
By, 2018. — 99 c.

dursnyeckmin NpakTUKyM "SnekTpuyeckne n MarHUTHble aeneHns": ydebHoe nocobure ons By3oB. Y. 2.

4 /cocT. WJI. TnyxoB C.H., I'.C.I'puropsiH, C.H. OpoxanH, A.M. Conogyxa — BopoHex : N3pnaTtenbckui
oom BI'Y, 2018. — 88 c.

JTabopaTopHbIN NpakTUKyM No BOMHOBOW onTuKe: y4ebHoe nocobue ans By3os /cocT. J1.I1. HectepeHko,
A.M., Conogyxa, WN.J1. Tnyxos — BopoHex : MUsgaTenbckuii gom BI'Y, 2018. — 64 c.

JlabopaTopHbIN NpakTUKyM Mo KBAHTOBOW onTuke: yyebHoe nocobue anga sy3os / cocT. J1.I1.
HectepeHko, A.M., Conoayxa, W.J1. nyxoB — BopoHex : U3gaTensckui gom BI'Y, 2019. — 62 c.

17. OOpa3oBaTesfibHble TEXHOSIOrMKU, MUCNONb3yeMble Npu peanusauum y4eOHOU
OUCUMNIINHBI, BKMOYaa AUCTaHUUMOHHblIe oOpasoBaTternibHble TexHonoruu (AOT,
3neKTpoHHoe oby4yeHue (J0), cmMelwaHHOe oOy4eHue):

B cny4ae HeobxoammocT nepexoda Ha OUCTAHUMOHHBIN peXXum 00yveHus ons co3aaHus SNeKTPOHHbIX
KypCOB, YTEHUs] NEKUM OH-NarnH u npoBeneHus nabopaTopHOMPaKTUYECKUX 3aHATUIA MCMONb3yeTcs
MHopMaumoHHble pecypcbl  OGpasoBaTenbHOro nopTana "OneKkTPOoHHbIM  yHuMBepcuTeT BlIY
(https:\\edu.vsu.ru), 6asumpytoLieroca Ha cucTteme OUCTaHUMOHHOIO oby4vyeHus Moodle, passepHyTol B
yHMBEpCUTETE.

18. MaTepnanbHoO-TeXHU4YeCcKoe obecneyeHne AUCLUNIIUHDI:

1. YyebHas aygutopusa («PocTtenekom») (4na npoBefeHUs 3aHATUN NEKUMOHHOMO M CEMUHAPCKOro
TUNOB, T[PYNMOBbLIX W WHOMBUAYANbHbLIX KOHCYNbTaUMW, TEKyLero KOHTPOMs W  MPOMEXYTOYHOM
aTTectaumn):  cneumanusavpoBaHHas  Mebenb.  OKpaH  HACTEHHbIW  C  3NeKTPOrpuUBOAOM;
npodeccnoHanbHass TB- [laHenb; gucnne CEHCOPHbIM;  MyNbTUMEAMa-NpoeKkTop;  KOMMMEeKT
ABYXMNOSOCHbIX aKTUBHBLIX FPOMKOrOBOpUTENEN; ABYXKaHanbHas paguocuctemMa ¢ pyYyHbiM nepegaTymkom
PG58 n netnuyHbiM mukpocoHom CVL-B/C; ynpasnsemas Buaeokamepa; komnbtotep.( r. BopoHex,
nnowanb YHusepcutetckad, g. 1, nom. Ne 1, ayg. Ne 435).

2. YyebHaa ayautopusa (Jlabopatopus no mexaHuke U MOMEKynsipHon duanke) (ons npoBedeHus
3aHATUA nNpakTM4eckoro M rnabopaTopHOro TWMOB): cneuManusavpoBaHHas Mebenb. TpudunapHLIA
nogsec, Habop Tern, CeKyHOAOMep, MaTeMaTU4eCKUNW MasiTHUK, COCyd C KacTOPOBbIM Macriom,
MUKPOMETPbI, LUTAHrEHUNPKYNW, CBUHLOBbIE LIAPWUKK, UW3MepuTenbHas JMHEWKa, COAYMbHbIA Yu.
Komnnekc MYK-M1, moayneHbin y4. Komnnekc MYK-M2, mogynbHbein yy. Komnneke MYK-M1, yctaHoBka
®TI1 1-11, ycraHoBka PTI1-7, yctaHoBka PTI1-1, yctaHoBka PTI11-6, yctaHoBka PM-19, ycTaHOoBKa
MYK-M®T, komnnekc MYK-OM2.( r. BopoHex, nnowaab YHusepcutetckas, 4. 1, nom. Ne 1, aya. Ne
139).

3. YuyebHaa aygutopusa (JlabopaTtopus nNo anekTpudecTBy M MarHeTU3Mmy) (4nd nNpoBedeHUs 3aHATUN
npakTnyeckoro 1 nabopaTopHOro TWUMOB): cneuvanuanpoBaHHas Mebenb. Jlamnosbli reHepaTtop
3NEeKTPOMarHMTHbIX KonebaHui, yctaHoBka ®3J1-1, yctaHoBka PIJ1-2, yctaHoBka D3IJ1-11, ycTaHOBKa
®KJ1-9, yctaHoeka ®3J1-17, yctaHoBka PKI114, yctaHoBka P3J1-8, yctaHoBka ®3J1-19, yctaHoBka PIJ1-
12, yctaHoBka ®3J1-9, ycrtaHoBka PKJ1-18, 3BykoBonm reHepatop ADG-1005, komnnekc MYK-OM2,
ocuunnorpad C1-70 (r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, nom. Ne 1, ayg. Ne 141).

4. YyebHasa aygutopua (JlabopaTopmsa no ontuvke M aTOMHOM (husmke) (Ana nNpoBedeHUs 3aHATUR
npakTnyeckoro n nabopatopHoro TMNoB): cneunanuanposaHHaa mebenb. Komnnekc MYK-OB, komnnekc
MYK-OK, yctaHoBka PMC Ne 5, yctaHoBka ®I1K 11, yctaHoBka ®I1B-05-4-1, yctaHoBka PI1B-05-2-2,
yctaHoBka ®l1B-05-3-4, ycraHoBka ®r1K-2, ocuunnorpad C1-68, komnnekc MYK-OB, nonspumeTtp



kpyroson CM-3, Mvkpockon nonsipusaunoHHbin ( . BopoHex, nnowaab YHusepcuteTckas, 4. 1, nom. Ne
1, ayg. Ne 143).

19. OueHO4YHbIe cpeacTBa ANA NpPoBeAeHUs TeKYLEeNn U NPOMEXYTOYHOWN aTTecTauumn

MopsiAoK OUEHKM OCBOEHUs obydyalowmmucs yd4eGHOro matepuana onpegensietcs
cofepxaHVeM crieyoLmnx pa3aenos ANCUMNIUHDI:

HanmeHoBaHne
UHamkaTop(bl)
Ne pasgena K o
a/n AVMCLANANHb oMneTeHums(1) OOCTMKEHUS LileHOYHble cpeacTBa
KoMneTeHUumn
(Mogyns)
MexaHuka OrlK-1 CnocobeH
NPUMEHSTL 3HaHUS
dyHaameHTanbHblx | OMNK 1,2
pa3fernoB Hayk o MpumensieT
3emne, 6a3oBble ©a3oBble
3HaHus 3HaHus
1 €CTECTBEHHOHay4H | eCTeCTBEHHOH Tecr, cobecenoBatie
orou ay4HOro uukna ’
MaTeMaTU4ecKoro npwv peLueHnm
LIMKITOB Mpu CTaHOapTHbIX
peLueHun npoceccuoHa
CTaHOapTHbIX NbHbIX 3aaav
npodeccuoHanbHbl
X 3agay
MonekynsipHas
2. q;msuuxa OlK-1 OrK 1,2 TecT, cobecenoBaHue
TepMoAUHaMMKa
OneKTpu4ecTBO U
MarHeTU3Mm OrllK-1 OrK1,2 TecT, cobeceqoBaHue
BonHbl. OnTukKa OrlK-1 OlK 1,2 TecT, cobecegoBaHme
OcCHOBbI aTOMHOM
5. ¢usnkn. dusuka OrllK-1 OrK 1,2 TecT, cobecengoBaHue
aTOMHOro sigpa
MpomexyToyHas aTTecTaums
MepeyeHb Bonpocos
dopma KOHTPONsS — 3a4eT, 3K3aMeH

20. TunoBble OLEHOYHbIE CpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKywwyM KOHTPOISb yCNeBaeMocTu

KOHTpOJ'Ib ycnesaemMoCT no gucunninHe ocywiectBndeTcd C NOMOLLbO cneayrwmnmx oueHOYHbIX

cpencte: Tekywas aTrectauma npoBoauTcsi B ¢popmax BbINOSIHEHUA NabopaTopHbIX paboT m
TECTUPOBaHUA.
1.TecT

OnuvcaHne TexHonory npoeeaeHus - Tekyllasa aTrectaums NPOBOAUTCS B COOTBETCTBMU ¢ [NonoxeHnem
O Tekywen aTTecTauum obyyallmxcs no nporpamMmamM Bbicliero obpasoBaHusi BopoHexckoro
rocyaapcTBEHHOro yHuBepcuteTa. [ns BbiNonHeHUst Tecta otBoanTcs 45-60 MUHYT.

TpeboBaHNA K BbINOSTHEHWIO 3a4aHUI (MU LWKanbl U KPUTEPUN OLEHUBAHWUS)-
OTtnuyHo: 6onee 80 % npaBUnbHbLIX OTBETOB.

Xopowo: 61 — 80 % npaBunbHbIX OTBETOB.

YpaosnetsoputenbHo: 41 — 60% npaBubHbIX OTBETOB
HeyposneTteBoputensHo: meHee 40% npaBunbHbIX OTBETOB.



TecT no mexaHuke

1. INHUA B NMPOCTPAHCTBE, KOTOPYIO ONMUCLIBAET TOYKA MNMPU
OBWXEHWUU 3TO...

A) nepemelleHue B) Tpaektopua  C) paguyc-BekTtop D) onvna nytn
E) nuHna coeguHsaowan Hayano koopamHaT, KOHEYHYIO TOYKY NYTU U Hayaro
koopauHaT

2. MONOXEHUE MATEPUAIIbHON TOYKU B 3A0AHHOWN CUCTEME

OTYETA 3A0AET...

A)pagnyc-BekTop B)aHeprua  C)yckopeHue D)ckopocte E)macca

3. CKOPOCTb MPAMOINMMHENHOIO ABMXEHWA B OBLLIEM CIYYAE

Ay Lr
dt

4. YCKOPEHUE XAPAKTEPU3YET USMEHEHMUE ... 3A EAUHULY
BPEMEHU

A) ckopocTun B) AnvHbI C) nepemewenna D) nytu E) paguyca
5. Kakoe aBmxkeHne nsobpaxeHo Ha rpadumke? (cnosamu 1 Bce OpMyIibl 3TOTO ABMXEHUS)

X

6. TOYKA OBUXETCA B HAMPABJIEHUN ABB HA YYACTKAX ...
A) A — YCKOpEHHO, -

b — 3amenneHHo, s

B — yckopeHHo. 6 — B

B) A —samenneHHo,
b — yckopenHo, T .
B — samemneHHo. 0 | | | |

C) A — samelieHHO, 1 i , l_f_
b — cromt, A 5
B — yckopeHno g
D) A — sameieHHoO,
b — cTour,
B — sameanenHo.
E) A — yckopesHo,
b — cTour,
B - 3amennenHo.

&

7. YT0 Takoe Bec Tena (+pUCYHOK)
8. Ccopmynupyinte n sanmwmte BTOpPOM 3aKoH HbroTOHa



9. NpuBeauTe NpUMepbI peakTMBHOro ABMXeHUA B npupoae? Ha Kakom 3aKkoHe OHO OCHOBaHO? (+
¢opmyna)

10.

Bpycok nmepeMecTHAH TFODHIOHTANBHO NOJ AelicTBHEM
cunel 6 H na paccroguve 4 m, Ilpu srom Guina coBep-

mena pafora 12 I, [log kakHM YyIVIOM K TOPU3OHTY
ObLIa HanpaegeHa cuiaa’l

a) 30°
6) 45°
B) 120°
r) 60°
11. MowHOCTb paBHa...
A) Fu
B) A(mgh )
o <
C) =
D) ﬂ
3y s
¢

12. NoTeHUnanbHasa 3Heprus— PYHKUUA COCTOAHUA ...
A) oBwxeHuns Ten B) B3anmopgencteus ten C) xaoca
D) HeBecomocTn  E) ynpyroctu

13. Ha rpacmke nsobpaxeHbl Tpu IMHMK, ONUCbIBaKOLME NageHUe Tena ¢ HEKOTOPOW BbICOTbI U
ero nocregyroLWwmnn oTCKOK oT 3emnu. OnpegenuTte, Kakas NIMHUA KaKOW BeNIMMUHE COOTBETCTBYET
E A

>
t

A) MNonHas mexaHnyeckas aHeprusa -

B) KnHeTnyeckas aHeprusi-

C) MNoTeHumanbHas aHeprus-

14. MNMpuBeauTe NpuUMepbl - KOrAa 3Heprusi CoXxpaHsaeTcsl U Koraa usMeHsieTcA.

15. Moaynb nsmeHeHusi UMNysbca WapuKa Maccbl m, ynasliero ¢ BbicoTbl h Ha NNUTY ”
OTCKOYMBLUEro BBEpX, B pe3ynbTaTe abconoTHO ynpyroro yaapa paseH (Hanucatb

A) Emm
B) mJZg,_r.’;r
C) 2m.fgh
D) m\[g_h

E) 2mgh

16. Ha PUCYHKe I/I306pa)KeHbI rpadwu(u 3aBUCUMOCTU NYTU OT BPeMeHU, Oana Kaxgoro u3 HuX
KUMHeTUu4eckKasa aHeprmd co BpemMmeHem ...
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A) 1—- ymeHbLIaeTca 40 Hyns; 2 — paBHa Hyno; 3 — Bo3pacTaeT; 4 — He N3MeHsieTcs

B) 1 1 3 — Bo3pacTaeT; 2 n 4 — He n3mMeHsaeTcs

C) 1- He nameHsieTca ; 2 — paBHa Hynw; 3 1 4 — Bo3pacTaeT

D) 1- ymeHblLaeTcs; 2 — paBHa Hyno; 3 U 4 — Bo3pacTaeT

E) 1— Bo3pacTaerT ;2 — paBHa Hyno; 3 1 4 — ymeHbLuaeTca 32

17. Moyemy B BopoHexe noamMbIT npaBbin 6eper pekn? C coopMyrnon n nosiCHeHUsIMM.

18.TpaeKkTopuu TOoUEK Npu BpalleHUU NpeacTaBnAlT cCOooM ...

a) napabonbl

b) OKpy)XHOCTM C LeHTpamK, Nexalimmm Ha ogHON NPSIMOK

C) OKPY)XHOCTW C LIEHTpaMu, nexalymMmm Ha rpaHuuax Tena

d) npamble

19. YacToTa BpalweHus Bana geuraTtensi paBHa 2 c'. Yemy paBHa yrnoBasi CKOpoCcTb Bana?

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

r) 3,14 pag/c

20. Koneco npwu BpaweHun nmeeT yrinoByr ckopoctb 101 pag/c. [ocne TopMoXXeHUs, 3a MUHYTY
ero CKopocTb yMeHbLUMnachb ao 61 pap/c. Hangute yrnoBoe yckopeHue Kosneca.

21. MoOMeHT MHepuUMU MaTepuanbHOM To4Yku B cucteme CU, ecnu ee macca -100 r, pacctosiHue oT
TOUYKM 0O OCM BpalleHusi paBHo 50 cm, paBeH

a) 5107 krm?

b) 2,510 2 krm?

c) 5¢10* rem?

22. MOMEHT CUIbl OTHOCUTENILHO TOUYKM onpeaensaeTca BblpaXeHuem

a. M=[R,F]
b. M=JB
M=V /R
d M=pBR
23. OCHOBHOM 3aKOH AMHaMMUKM BpallaTenbHOro ABMXEHUA BblpaXaeTcs hopmynammu
a) M=Frsina
A
£=—
b) {
[yl
c) dE
_dL
d) oA

24. BoibepuTte BepHoe yTBepXKAeHMe. HanpaBneHMe BeKTopa MOMEHTa CUMbI..



a) He coBMafaeT C HanpaBrieHMeM BEKTOpa YrioBOro YCKOpeHus
b) coBnagaeT ¢ HanpaBnNeHVeM BEKTOPA YriOBOrO YCKOPEHWS

C) NPOTVBOMNOSIOXHO HanpaBMeHUo BEKTOPA YITOBOro YCKOPEHMs
d) nepneHaVKynapHO HanpaBrieHWo BEKTOpa YINOBOr0 YCKOPEHHS

25 Teno, MOMEHT MHEpPLUN KOTOPOro 30wz

2 padfe

BpaLwaeTcsa BOKpyr HenoABUXHOW OCU C yrﬂOBOI7I

CKOpPOCTbIO . KnHetTnuyeckasn JHeprunsa Tena paBHa

1) 2,5 klx; 2)50 Iok; 3)100 ok 4)0,2 KIpk.

26. MomeHT MMnynbca Tena onpepensietca no opmyne
a) mv

b) lw

c) mvr

d) Fr

27. Ha ocHOoBaHMM Kakoro 3akoHa akpo6aTtam u churypuctam ynaétca U3MeHATb YrnoByto
CKOpPOCTb NMpU BbINOSIHEHMU pa3nU4HbIX hUryp BpallaTesibHOro xapakrepa? (npueeaute npumep
C pucyHkamu u chopmynamm)
28. MosicHuTe pucyHok. 3anuwmTe chopmyny.
S,
S

2

-
U — U2

i S

B

29. BbibepuTte BepHoe(-ble) yTBepxaeHue(-A).
A. KonebaHus Ha3bIBaOTCA rAPMOHUYECKUMU, ECINN OHU NPOUCXOOAT MO 3aKOHY CUHYCa
B. konebaHusa Ha3bIBaOTCA rAPMOHNYECKUMWN, €CIIN OHWN MPOUCXOAAT MO 3aKOHY KOCMHYyCa

1) Tonebko A 2) Toneko b 3)nA,nb 4)Hm A, Hn b

30. Kak cBsAizaHbl Mexay cobon YyacToTa U nepuos KoneéaHnn?

Nv=1/T 2)v=2/T 3)v=p/T
31. K kakomy BUAlYy BOJSIH OTHOCATCS 3BYKOBbI€ BOJIHbI?

1) K nonepe4HbIM MexaHnyeCcKkum 2) K npogornbHbIM MeXaHN4YeCcKnum
3) K anekTpoMarHuTHbIM 4) Cpeav OTBETOB HET NpaBuIbHOrO

32. [lnana3oH ronoca Myxckoro 6aca 3aHUMaeT YacTOTHbIN uHTepBan ot Vi = 80 I'ugo
Al

vz = 400 I'ti, OTHOWeEHMe rPpaHNYHBIX ANIMH 3BYKOBbLIX BOSH A23T0ro MHTepBana paBHo

i i
1) 10 2)5 3)10 4)5s
33. Ha pucyHKke n3o6paxeéH y4acTOK HaTAHYTOro pe3MHOBOro LWHYypa, Mo KOTOPOMY pacrnpocTpa-

HAieTCA nonepe4yHas BOJiHa, umewlLlas yactorty 1,25 Ny. Yemy paBHa CKOpPOCTb pacnpocTpaHeHus
BOJIHbI?



25 e
1)0,8m/c 2)0,4m/c 3)0,625m/c 4)1,25 m/c

34. Yto Takoe pe3oHaHC?

TecT No MONEKYyNsApHOW @I/I3I/IKe n TepmoaonHamMmumkKe

1. Inddy3us nporcxoaut ObICTpee NPH NOBBIIIEHNH TeMIIepaTyphbl BelllecTBa, IOTOMY YTO

A) Teno npu HarpeBaHUM pacIIUPSAETCS B) VBenuunBaercs B3auMOeCTBHE YACTHII.

C) YBenuuuBaeTcsi CKOPOCTh JABUKEHUS yacTull. D) YMeHblaeTcss CKOpOCTh JBUKEHHS YaCTHUI]

2. laBjieHHe U1€aIbHOIO ra3a MPH HArPeBAHNHU YBeJIUYNJI0CH B 4 pa3a, IJIOTHOCTh He U3MEHHNJIACh,
KMHeTHYeCcKasi JHepPIus ...

A) YBenuumnach B 4 paza B) YMenbmmmnace B 4 paza

C) He uzmenurcs D) VBenuuunacs B 2 pa3za

3. TenJioBoe ABUKeHHME MOJIEKY. PeKpalaeTcs NpU TeMiepaType

A)273°C B)0°C C)0K D)-273K  E)-273°C

4. Kak u3MeHUTCS JaBjieHHe Pa3pe:KeHHOr0 0THOATOMHOI0 ra3a, ecJii a0COTIOTHASA TeMIepaTypa
rasa yMeHbIIUTCA B 4 pa3a, a KOHIEHTPAIUsl MOJIEKYJI YBeJIU4YuTCcs B 4 pa3a?

1) yBenuuutces B 4 paza  2) yBeqM4HUTCs B 2 pas3a

3) ymenb1IuTCs B 4 pasza 4) He u3MEHUTCs

5. O0bem cocya ¢ ra3oM yBeJIHYHJIM B IBa pa3a U B 2 pa3a yBeJIMYH/IU A0COJIOTHYIO TeMIlepaTypy
ra3a. B pesysbTare 31010 1aBiaeHue:

A) BO3pocio B 4 paza B) Bo3pocino B 2 paza  C) yMeHBIIIIOCH B 4 pa3a D)
YMEHBIINJIOCH B 2 pasa E) He u3amenunock

6. UneanbHbIN ra3 yyacrsyer B npouecce 1-2

ooty
N -

L] L} L]

I
i
[ [ I
o p—
i 1 i

] i ] [

i

i

L

e e e LT
[1

] i 1
[l I 1

Kak u3zmenuTcs remieparypa rasa, €ciiv OH IepeuieT U3 cocTosiHus 1 B cocTosiHue 2 (CM. PUCYHOK)?

4 1 3
T =T Ty = —T T = 2T
p T3 ) P4 3) T =47 47 2!

7. Ha puc. U300pa:keHbl TPH M30TEPMBbI JJIS1 OJTHOT0 MOJIA BemlecTBa. Kakasi M3 HUX COOTBETCTBYeET
0oJiblel TeMnepaType?



A) Uzotepma 1  B) M3otepma 2 C) Uzotepma 3
8. YpaBHeHHe COCTOSIHUS M1€aJILHOI0 ra3a

A) PV =ZR.T

7
B) P-V=vR-T
C) P=Lry
M
m .
D) P=—R-T-1
J7i
m
E) V=—R.T-P
7
9. IIpu M30X0pHUYECKOM OXJIAKIEHHH I'a3a ero JaBjieHHe YMEeHbIIAeTCs, T.K. YMeHbIIAeTcs . ...
A) KOHIIEHTpaIUs MOJIEKYJI B) cpennsis kuHeTHUECKas SHEPTUS MOJIEKYIT
C) macca raza D) 06bém raza

10. B 1ByX pa3HbIX cocyJax HATPeBaIOT OJAMH M TOT e ra3 OANHAKOBOI Macchl. 3aBHCHMOCTD
JAaBJICHUS OT TeMIIepaTyphbl B 3THX COCYAaX NpecTaBJieHbl rpadukamMu HA puc. YTo MoKHO
cKa3aTh 00 00bEMaxX 3THX coCy10B?

1l !r"'

v

T
A) V1 6onbmie V2 B) V1 menbiie V2
C) V1 pasno V2 D) Cs3b V1 1 V2 3aBUCHT OT CBOWCTB ra30B B 3TUX COCYAaX.

11. Macca ra3a Ha anarpamMme pT nmoCrosinHa, 00beM HaeaJaLHOro rasa ...

P
f\g\\f

T




A) Bo3pacrtaer B) He usmensercs C) ymensbiaercs
12. Ha puc.1 n300pakeH npouecc uaeaabHOro ra3a, Ha puc.2 3TomMy npoueccy cOoTBeTCTByeT
AuarpaMma ...

Puc.1 Puc.2

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

13. YkaxuTe Bce COOTHOIIIEHHS, CTIPaBe/IJUBbBIE 115l H300apHOT0 Mpolecca
1) V/IT =const; 2) VT =const; 3) VI/V2=T1/T2, 4) P1/P2=T1/T2, 5) V1/T2=V2/T1
1) 1u3 2) ,4us 3) 2us5 4) 2u4

14. Pacnipenesnenue MaKkcBeJls1a VISl 321aHHOH TeMIEPaTypbl T MO3BOJIsIET PACCYUTATb...
A)BepOosSTHOCTH OOHAPYKUTH B HHTEPBAJIE CKOPOCTEH {V; v+dv}MOJeKymy co CKOPOCThIO V
B)nonro mosexyn, o6magaroniux CKOpOCTIMHU OT V 10 v+dv

C)CKOpOCTh KaXKI0M MOJIEKYJIBI Ta3a

D)cpenHioro CKOpOCTh MOJIEKYJI ra3a

15. Bpi0epuTe NpaBUILHYIO MOC/IEI0BATEIbHOCTh CKOPOCTEN, NOKA3aHHBLIX HA PHCYHKE:

fiv)

V) \-';""rj v
A) v| - cpenHssa KBapaTU4Has; v, - Haubosiee BeposITHAS,

B) v| - naubouee BeposTHas; v, - cpeaHsis apupMeTndecKas;

C) vi - cpennsist apupMeTudeckasi; v, - CpeHss KBaJIpaTuyHasi;

D) v, - nHaubousiee BeposiTHAs; V, - CPEIHSIS KBaApaTHIHAS;

16. OT™MeThTe NPaBUJIbHOE COOTHOLIIEHHE TeMIIEPATYp KPUBBIX pacnpeaeieHnid MaKkcBesia 1

HaACAJBbHOIO ra3sa:

fiv)1 LT, T

F o1

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

17. Pacnpenesienne MOJIEKYJI B I0JIe CHJI THKeCTH 00bSICHACTCH IeliCTBHEM:

A) npuTsHKEeHUEM K 3eMJIe U CTPEMIIEHUEM MOJIEKYJI PACTIOIOKHUTHCS B IOBEPXHOCTHOM CIIOE;

B) nputspkenueM k 3emiie M CTPEMIIEHHEM MOJIEKYIT PACHOJIOKUTHCS B TOBEPXHOCTHOM CJIO€ U TEIJIOBBIM
Xa0THYECKUM JIBUJKEHHUEM MOJIEKYJI, KOTOpOE pa30dpachiBaeT MOJIEKYIbI 110 BbicOTe; C) TEIIOBBIM
Xa0TUYECKHUM JIBHIKEHHUEM MOJIEKYJI, KOTOPOE pa30pachiBaeT MOJIEKYIIbI IO BHICOTE;

D) nputsxenuem k 3emie.



18. B cocTaB BHyTpeHHEH YJHEPIUU BXOJHUT TOJIbKO:

A) KUHEeTHYecKas SHEprus NOCTYNATEIbHOTO U BPAIlaTeIbHOTO IBUKEHHUI aTOMOB U MOJIeKyI; B)
SHEPIUsl XUMHUYECKOU CBSI3M aTOMOB B MOJIEKYJIAX;

C) xuHeTnyeckas ¥ MOTEHIMaIbHAsL YHEPIHsl 3JIEKTPOHOB B aTOMax U BHYTpUsiAepHas 3Heprus; D) cpenu
OTBETOB HET IIPABUIIBHOTO .

19. Yemy paBHO 4YHCJIO cTeneHell ¢cBO0OAbI /sl BO3AyXa U movemy?

20. ITepBoe HaYa/10 TepMOANHAMHMK YTBEp:KAaeT, YTO TeIJIOTa, COOOIIEHHAS TeJly, PacXoAyeTcs
HA...

A) U3MeHeHHue ero BHyTpEeHHEN SHepruu

B) coBepiienne paboThl MPOTUB BHEITHUX CHIT

C) yBenuueHue ero BHyTpEHHEH SHEpTUM Tejla U Ha COBEpIIeHHE pabOoThl IPOTUB BHEMIHUX cuil D)
M3MEHEHHE TEMIIEpaTyphl Tella

21. IlepBoe HAYAJI0 TEPMOTUHAMUKH /ISl H30XOPHYECKOI'0 MPoLecca MMeeT BU/L:

1 m
A) Q= T RAT
m [}
B) Q= MMT[Z +1)
C) Q=A;
D) Q=AU.
22. Eciu B HeKOTOpOM mipoiecce ra3y coodieno 900 1k TenjoThl, a ra3 npv 3TOM COBEPIIHJI
padory 500 a1k, TO BHyTPEeHHSIsl JHEPrus rasa...
A) yBennuunach Ha 400 [k  B) ymensummiace Ha 400 [x  C) yBenuuuninacs Ha 1400 [Tx

D) ymenpmmiiace Ha 500 x  E) yBenuuunnacs Ha 900 Ik
23. Ilpu nepexone u3 cocrosinus 1 B cocrosinue 3 ra3 copepmaer padory

p,10° ITa

/

0 002004  pal

D2x/x  2)4xdx  3)6kdx 4) 8 xJIx

24. Ha PUCYHKE IPUBEICH rpa(])mc 3aBHCUMOCTH TEMIIEPATYPLI TBEPAOI'0 T€JIA OT OTAAHHOI'0 UM
KOJIM4YeCTBA TCIJIOTHI.

LK

400

300

0

Macca tena 4 xr. KakoBa yzenbHas TEILIOEMKOCTb BELIECTBA 3TOTO Tena?



1)0,125 ok /xr-K - 2)0,25 Tk /kr-K 3500 [k /kr-K - 4) 4000 [dx/xr-K

25. BHyTpeHHSSl JHePrusi 0IHOATOMHOI'0 Ia3a NP U300apPHOM HATPEBAHUM. ...

A) ymenpiiaercs B) yBenuuuBaercst C) He uzmeHsiercs:s D) 3TO 3aBHCHUT OT JIaBJICHUS

26. B o0OpaTHOM HUKJIE KApHO (cM. PHCYHOK) H30TepMHYECKOMY PACIIMPEHHIO COOTBETCTBYET
KpHUBas ...

P 1
-
2 ——a
5

o Vv

A)l-2 B)2-3 C)3-4 D)4-1
27. TenJioBoii ABUraTeb 3a HUKJI MOJIY4YaeT OT HAarpeBaress KOJIUYeCTBO TEIVIOThI paBHOe 3 KK U
0T/JaeT X0JOAWIbHUKY KOJHYECTBO TEIJI0ThI, paBHoe 2,4 kK. Knja nBuraresisi paBeH
A)20% B)25% C)80% D) 120%
28. Bropoii 3aK0H TepMOAMHAMUKH. ...
A) AS>0 B) AS<0 C)AS=0 D) AS>0 E) AS<0
29. Ha pucynke rpaguyecku npeacraBjieHa 3aBUCUMOCTD aBJIeHUs PeaJIbHOIO0 ra3a oT ero oobema
NPY HEKOTOPO# NocTossHHOM Temnepatype. Ha yuactke "a6" BemecTBo HAXOAUTCH:
P

N " 1

vV v v ¥
A) B ra3000pa3HOM cocTosiHMM; B) B paBHOBECHHU KUAKOCTU U €€ HACBILEHHOTO 11apa;
C) B KHJIKOM cOCTOSIHUM; D) B COCTOSIHUU MEepeoXIakICHHOTO Mapa.

30. I'paduku BaH-Iep-Baajbca:

5;1-.-';=5'_.‘|.-".

31. Yrto o0o3HauaeT 312 popmyJa - = . IIpuBenure npumep.

32. Ykaxute pacnpeneienue nasjaenuit Py, P, u P; B Tpy0e nepemennoro ceuenus (d1>d3>d2):



A)P;> P, > P,
B)P, = P.=P;
C)P,>P; > P,
D]P] >Pi=Ps

Tect no ANNEeKTpuiecTBy

1. YACTHILIA, UMEIOIIIAS HAUMEHBIINI OTPULIATEJIbHBIN 3APSI /], HABBIBAETCSI. ..
A) HerTpoH
B) npoTon
C) snexTpoH
D) mosutpon

2. POPMVIJIA 3AKOHA KVJIOHA B BEKTOPHOI ®OPME UMEET BUL...
A) By = 2192712
. dner’ )
kqyqp ri2
2t
C) F=q-E

B) Fi» =

D) Fip = Z092712
T

3. CUJIA DJIEKTPUYECKOI'O IOJIA (HAIIPSIP)KEHHOCTD T10JI5 100
H/KJT), JEUCTBYIOIIAS HA TEJIO 3APSJIOM 1,0-10-6 KJI, PABHA. ..
A)0,6 H

B) 1 xH

C)2H

D) 1,0-10-4 H

4. HATIPABJIEHUE PE3YJIbTUPVIOIIETO BEKTOPA HAIIPSDKEHHOCTHU E
IMOJIA ABYX 3APAIOB B TOUYKE A COOTBETCTBYET PUCVYHKY ...



5. HATIPSHKEHHOCTD T10JI151, OSPA3OBAHHOI'O PABHOMEPHO
3APSOKEHHOM BECKOHEUHOM TMIJIOCKOCTBIO C [TOBEPXHOCTHOM
[JIOTHOCTBIO 6 BEIPAXKAETCS ®OPMVYJIOM

6. PABOTA CUJI I1OJIA ITPU ITEPEMEIIEHUU 3APAA B SJIEKTPUYECKOM IIOJIE PABHA
HVYJIIO ITPU...

A) nepemenieHny BJ10JIb CUIIOBOI JIMHU MOJIS

B) nepemenienuu 1o J1ir060¥ TPaCKTOPHUH B OJTHOPOTHOM TIOJIE

C) nepeMenieHNH 10 3aMKHYTON TPAEKTOPUH TOJIBKO B OJHOPOJHOM I10JIE

D) nepemenienuu 1o J1t000i 3aMKHYTOM TPA€KTOPUHU B JTHOOOM AJIEKTPOCTATUYECKOM I10JI€
E) nepemerniennu ToJIbKO MO KPyroBOM TPaeKTOPUH B JIFOOOM 3JIEKTPOCTATUIECKOM

noJe

7. BEKTOP HAIIPSDKEHHOCTU E HATIPABJIEH B CTOPOHY ...
A) Bo3pacTaHus OTEHIIAAIA

B) yObiBaHus norexuuana

C) Ha 3aBUCHUT OT MOTEHIIAAJA

8. HA I'PA®UKE ITPEJICTABJIEHA 3ABUCHUMOCTD IIOTEHIHNAJIA
HEKOTOPOT'O SJIEKTPUYECKOTI'O ITOJIA OT KOOPAMHATBI. HAITPS2KEHHOCTD I10OJIA
PABHA HVJIIO HA YHACTKAX...

¢ 2 5 6

—a

A)1-212-3
B) 4-5

C) 3-4u 5-6

D) 3-4, 4-5, 5-6
E)2-3 1 4-5

9. DJIEKTPUYECKUM JJUITIOJIEM HA3BIBAIOT CUCTEMY JIBVX...



A) CBSI3aHHBIX PaBHBIX OJJHOMMEHHBIX 3apsi/10B

B) cBs3aHHBIX paBHBIX PA3HOUMEHHBIX 3apsI0B

C) ’ecTKO CBSI3aHHBIX HETIOABMKHBIX PA3HOMMEHHBIX 3aps0B
D) nBmxymuxcst pa3HOMMEHHBIX 3apsiIoB

10. HAITPSDKEHHOCTD T10JIA E BO BCEX TOYKAX BHYTPU ITPOBOIHUKA
OIIPEAEJIAETCA BBIPAXKEHUEM

11. Il;iockuii BO3AYIIHBIH KOHAEHCATOP EMKOCTbI0O Cj, MOAKIIOYEHHBIH K HCTOYHUKY ITOCTOSTHHOTO
HANPSIZKeHNsl, COCTOMT U3 IBYX MeTANJIMYECKHX IJIACTHH, HAXOASIIMXCS HA PACCTOSTHUH dy IPYr OT

apyra. Paccrosinue MEXKIY IVIACTHHAMHU MEHSACTCS CO BPEMECHEM TAaK, KaK IMOKa3aHo Ha rpadwnce.
d §

|

0 (TR T T

BriGepuTe 1Ba BepHBIX YTBEPKIEHUNA, COOTBETCTBYIOIMX OMUCAHUIO ONBITA.
1. B MoMeHT BpeMeHu fy EMKOCTh KOHAEHCATOPA YBEIUYMIACH B Spa3 MO CPABHEHUIO C
nepBOHAYIbHOMU (TIpH £y ).
2. B unTepBane BpeMeHu oT 7 10 fy 3apsig KOHJIEHCATOpPa BO3pPACTaeT.
3. B unTepBaine BpeMeHHU OT #; 110 ¥4 SHEprusi KOHAEHCATOpa PABHOMEPHO YMEHBIIAETCS.
4. B npoMexyTke BpeMeHHU OT f; 10 ¢4 HANpsDKEHHOCTD AIEKTPUIECKOTO TOJISI MEXK Ty IJTACTHHAMHU
KOHJEHCATOpa OCTAETCA MOCTOSIHHOM.
5. B npomexyTke BpeMeHH OT #7 10 fy HaNpsHKEHHOCTh IEKTPUUECKOTO OIS MEKTy IIIACTUHAMU
KOHJICHCAaTOpa yObIBaeT.

12. BreiOepere BepHbIe YTBEPKICHUSA
1. HanpsikeHHOCTh BHYTPH IPOBOJHUKA, HAXOJSIIETOCS B IEKTPOCTATUYECKOM I10JI€, PaBHA HYIIIO.
2. HanpsKeHHOCTh BHYTPH AMAJIEKTPUKA, HAXOASAUIETOCS B 3JIEKTPOCTATUYECKOM TI0JIE, PABHA HYJIIO.
3. B nonsipHBIX AUANIEKTPUKAX, HAXOAALIUXCA B 3JIEKTPOCTATUUYECKOM I0JI€ BO3HUKAET SIBJICHUE
MOJIAPU3ALUN.
4. B HeNoNsIpHBIX AUIIEKTPUKAX, HAXOAALIUXCS B 3JIEKTPOCTATUYECKOM I0JI€ BO3HUKAET SIBJICHHE
MOJISIPU3ALUN

13. YkaxuTe eTUHUILY U3MEPEHHUs TUIJIEKTPHUUYECKOi MPOHNUIIAEMOCTH CPe/bl.
1. H/Kn
2. MO/m
3. KwH
4. be3pa3mepHas BeIMYMHA

14. IlaacTHHBI MJIOCKOT0 KOHAEHCATOPA, OTKJIKYHMB 0T HCTOYHUKA TOKA, MOCJIe 3apsiAKH,
pa3aBuHyJH. Kak mpu 3TOM H3MEeHHJIUCH 3apsijl, HANPSIKEHHE MeKIY MJIaACTHHAMM,
3JIEKTPOEMKOCTh KOHIEHCATOPA, JHEPT Ul YJIEKTPUIECKOTo moJisi? [[Jist ka0l BeJuYHHbI
onpe/ieJINTe COOTBETCTBYIOIIMIT XapaKTep U3MeHeHHusl.

dusnyeckast Xapakrep
BeJIMYMHA H3MeHeHHs
| A. DHeprus | 1. ymenpimres |

| B. 3apsn | 2. ypenmmunres |




3. He

B. Hanpspxenue
U3MEHUTCS

| I'. DnexTpoeMKoCTh || |

3anumuTe B Ta0IHIy BbIOpaHHbIe UGB A1 Kaxkaol (uznueckoit BenuuuHbl. Lludpel B oTBETE MOTYT
MTOBTOPATHCA.

OTtBert:

A B | BT

15. Tpu xonaencaropa emkoctsiMu C; =1 Mk®, C; =1 Mxk® U C3 =2 Mxk® coequHeHBbI
ciaeayrmuMm oopasom . O01mas 3J1eKTPOeMKOCTh PaBHA

~
i
m—

™
rem—

A)2mvMk® B)I0mMk® C)L5mMx®  D)O0,75 mx®

16. DJIEKTPUYECKMM TOKOM HA3BIBAETCHI...
A) IBWKEHUE dJEKTPUIECKUX 3apsI0B OTHOTO 3HAKa
B) nBmKeHME AIIEKTPUYECKHX 3apsI0B PA3HOTO 3HAKA
C) ynops104eHHOE IBUKEHUE 3apsiI0B Pa3HOIO 3HAaKa
D) ymopsitoueHHOE ABIKEHHE 3apsIIOB OJHOTO 3HAKA

17. KOJIMYECTBO AJIEKTPOHOB, ITPOXO/SIINX B EJMHULLYY BPEMEHHU YEPE3
[TIOIIEPEYHOE CEYEHME ITPOBOJIHUKA, ITPY CHJIE TOKA 10° A. ..

A) 6,3-10"

B) 5,1-10°

C) 10%°

D) 3-10"

18. EJJMHULIEN U3MEPEHUS CUJIBI TOKA SIBJISIETCS ...
A)B

B) A

C) Kn

D)H



g. Kmj
6
+ /*"
) pd
i v
19. 0 1 2 3 4 1 clonpoBoaHKKy TEYET MOCTOAHHBIN JIIEKTPUIECKUI TOK. Bennunna 3apsna,

MPOXO/ISIIIETO Yepe3 MPOBOIHUK, BO3PACTACT C TEUCHUEM BpEMEHH coryiacHo rpaduky. Cuia Toka B mpo-
BOJHUKE PaBHA

H12A

2)24 A

3)6 A

4)1,5 A

20. Ha pucynke nzo0pakeH rpaduk 3aBUCUMOCTH CHJIbI TOKA B TIPOBOJAHHUKE OT HAMPSHKEHUSI MEXTY €TO
KOHIIaMH.

i x4

o g o o o o g
1 ¥ k] ¥ 1
1 ¥ i t 1
6 i £ i + i
i s e s e e i o o e o e o
1 ¥ i t 1
1 ¥ 1 ¥ i
‘ ] % # E 1
I NENN WU S S
1 13 i 1
1 | i t 1
2 1 ¥ 3 ¥ 1
1 & 1 1 1
o o e o e o -

1 [ H

1 1 t

i 1 t

Yemy paBHO CONPOTUBIIEHUE MPOBOIHUKA?

1) 0,25 kOm
2) 2 xOm

3) 4 xOm
4) 8 kxOm

21. BEKTOP INIOTHOCTHU TOKA XAPAKTEPU3VET ...
A) HanpaBJIeHHS 3JIEKTPUUECKOr0 TOKa

B) nepepacnpenenenue CHIIbl TOKa 110 TIOBEPXHOCTH

C) u3MeHeHue Cuiibl TOKa B IPOBOIHUKE

D) reomerpudeckne pasMepsl IPOBOTHUKA

22. 3AKOH OMA JIJIA HEOJIHOPOJIHOI'O YUHACTKA LIEII1 B UHTEI'PAJIBHON ®OPME
OITPEJIEJISIETCSI ®OPMYJIOM. ..

A) U/R = Q1 —P2— €12

B) IRZ(pl — @2t e

C) IR = o1 —¢2

D) U = Qo1 —¢2

23. DOPMVIJIA, I10 KOTOPOI PACCUUTHIBAETCS COITPOTUBJIEHUE
MUIMHAPUYECKOI'O ITPOBOJAHUKA C U3BBECTHBIMU '’EOMETPUYECKMMU
[TAPAMETPAMMN...



yr=Y

1
B) R=p—

) P3 _
C) R=R, #+at
DRl
R, +R,

24. ®OPMVIJIA, [TO KOTOPOU PACCUUTBIBAETCS TOK B LIEIIH, ECJIA 3JIC U
BHYTPEHHEE COITPOTUBJIEHUE KAXJIOI'O DJIEMEHTA OJJUHAKOBBI U PABHbI ¢ U ...
£

1l
A)l= > 'l
R+; —||—
By 11 Lo
R +nr "
C)I=—2= !
R+r R
D) I=< —
R

I
25. TEIJIOBAA SHEPI'UA Q, BBIAEJISAIEMAS B ITPOBO/JTHUKE B COOTBETCTBUU C
3AKOHOM JIKOVIIA-JIEHIA OIIPEAEJISAETCA ®OPMVYIJION...

A)Q=1IRt
B) Q = lut
C) Q =I"Ut

D) Q =R°It
26. HA PUCYHKE ITOKA3AHbI HETBIPE ITPOBOJIHUKA, BKJIFOUEHHbIX B

SJIEKTPUYECKVYIO LEITb. HAUBOJIBLIEE KOJIMYECTBO TEIUIOTHI, BBIIEJIAEMOE 3A
EAVMHUILY BPEMEHU, BYJIET B [TIPOBOJAHUKE...

IH Hl
1 | J
\—ﬂ/_(lm—li-l OmP62 Omp—47 Om

1 2 3 4

A) 1
B) 2
£)3
D)4

27. BOJIbTMETP JUIAA UBMEPEHU A TTAJIEHU A HATTPSDKEHWA HA JIAMIIE JI 1
COINNPOTUBJIEHNU R1 OAHOBPEMEHHO HEOBXOJUMO ITOAKJIIOUYUTD...
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e
-
-
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A) B pa3pbIB 1leNH MEeXAY TOUKaMu 4 u 5
B) k Toukam 3 u 7
C) B pa3phbIB 11eNA MEXKIy TOUKaMu 1 u 7
D) x Toukam 2 1 6

28. I[TIEPBOE ITPABUJIO KUPXTO®A YTBEPXAET, UTO...

A) anreOpanueckas cymMma TOKOB B y3JI€ JIOJIKHA ObITh paBHOM HYITIO

B) anrebpanyeckas cyMmMa TOKOB B y3Ji€ JOJDKHA OBITh paBHOW KOHCTAHTE
C) cyMMa BXOJLIMX TOKOB JIOJI’KHA ObITh paBHAa CYMME BBIXOISIIIHX.

D) cymma BXoasmux 3apsaoB JOJKHA OBITh PAaBHON CYMME BBIXOISIIINX

29. BTOPOE ITPABUJIO KUPXTO®A YTBEPXKXIAET, UTO...

A) anreOpanueckas cymma 3/IC B 3aMKHYTOM KOHTYpE JA0JDKHA ObITh PaBHOW HYJIIO

B) anrebpanueckas cymma DJIC B 3aMKHYTOM KOHTYpE JA0JKHA OBITh PAaBHOM anre0pandeckoi cymme
MaJICHUI HaNpsHKEHUN B KOHTYpE

C) anreOpandeckas cymMMma MPOU3BEICHUI CHJI TOKA Ha COTMPOTUBJICHUE COOTBETCTBYIOIINUX MPOBOIHUKOB
B 3aMKHYTOM KOHTYpE paBHa alreOpandecKoi CyMMe NaieHU HAPsHKSHUH Ha STHX COMPOTHBIICHHSIX.
D) anreOpandeckasi cymma MpOU3BEIEHHI CHII TOKA Ha COIIPOTHBIICHHE COOTBETCTBYIOIIMX IPOBOTHIKOB
B 3aMKHYTOM KOHTYpe paBHa anreOpanudeckoit cymme DJ1C, neiicTByonmx B 3TOM KOHTYpe

30. TOK, HA KOTOPBII JOJDKEH BbITh PACCUMTAH IUTABKUI IIPEJJOXPAHUTEJID,
CTOSIILNN B ILIENU C HATIPSDKEHUEM 220 B, ECJIM MOIIIHOCTb HATPY3KH,
BKJIFOUEHHO B DTV 1{EIb, 1,1 xBr, PABEH....

A) 10 A

B)S A

C) 6 A

D)3 A

TecT N0 MarHeTU3My

1. ICTOYHUKAMU MAT'HUTHOTI'O ITOJIA ABJIAIOTCA. ..
A) IBUXKYIIHMECS MarHUTHBIE 3apsiJIbl
B) nBuxymuecs 3neKTpuyecKue 3apsiibl.
C) MarHuTHBIE MOMEHTBHI SIAEP U SJIEKTPOHOB
D) xpyroBble TOKH 3apsJI0B B aTOMax U MOJIEKYJax

2. MATHUTHOE TIOJIE ABJISETCH...
A) noTeHIMaIbHBIM

B) BuxpeBbiM

C) coneHouaIbHBIM

D) xoHCEepBaTUBHBIM



3. MATHUTHBI MOMEHT PAMKH C TOKOM B MATHUTHOM I1OJIE OPUEHTUPYETCAI. ..
A) npou3BOILHO

B) o nosnto

C) nepreHuKyISIpHO MOJIIO

D) B 3aBUCHMOCTH OT BEJIMYMHBI TOKA B paMKe

4. HATIPABJIEHUE JINHUM MATHUTHOM MHAYKLIUU 3AJJAETCS [TPABUJIOM. ..
A) eBoro BMHTA

B) npaBoro BuHTa

C) npaBoit pyku

D) neBoii pyku

5. PACIIOJIOXXEHUE MATHUTHBIX CTPEJIOK BbJIM3U [TPOBOJAHUKA C TOKOM
[MPABWJIBHO N30BPAXKEHO HA PUCYHKE...

A) N B) >
1
| A .
« ® » ® v
<
v
Q) D)
< v
L l
v ® > » «
| 2 &

6. IPUTSAXKEHUE MEXY ITOJIIOCAMU MATHUTA U KOHTYPA C TOKOM BO3HUKAET B
CJ’IY‘-IAfIX

0 .C
0 C

A)2u4




B)lu2
C)3u4
D)2u3
7. EMUHULIA UBMEPEHUS MATHUTHOM UHYKLIUU

8. 3AKOH BUO-CABAPA-JIAIIVITACA B BEKTOPHOM BU/JIE...

4T[].II‘3
B) B Loul dll._r_
dnr?
C} dﬁ: p'{]J'I'I dl.]’ t
4mr’
D) B=p,uH

9. MATHUTHASA MHAYKLOWA TTOJIA TTPAMOI'O TOKA PACCUUTBIBAETCSA 110 ®OPMVIIE...
Lot - 21
A)B="0—

4R

B] B= .!"llf},u'l
4R

C)B= Mokt -1
2R

D) B=Ho'!
4R

10. OATHOPOIHOE MATHUTHOE I1OJIE CO3AETCHA. ..
A) IpsSIMBIM TOKOM

B) kpyroBeiM ToKOM

C) BHYTpH coJieHOUa

D) BHe conenouna

11. COJIEHOUJIOM HA3BIBAETCS CBEPHYTBHIM B M30JIMPOBAHHBINI ITPOBOJIHUK, 10
KOTOPOMY TEYET TOK

A) Kpyr

B) snnunc

C) cnupanp

D) nununap

12. HAIIPABJIEHUE MHAYKUIMNU MATHUTHOI'O ITOJISI B COJIEHOUAE OIMPEJEJISAETCSA T1O
[TPABUJTY ...

A) npaBoit pyku

B) neBoii pyku

C) cynepno3uiuu

D) tpex BekTOpOB

13. [TIOJIFOCA YEJIE3HBIX CTEPXKHEN, HAXOJAIMXCS BHYTPU Y BHE COJIEHOWIA
COOTBETCTBVYIOT CJIIYUAIO



MOV

A) B)
[N_S]b
[N _Sla
[E_Nb
S Nla
Q) D)
IN__S]b
S Na [S_Nb
[N Sla

14. IBA ITAPAJIJIEJIBHBIX TTPOBO/IHHUKA C TOKOM OJIHOI'O HAITPABJIEHUA BYAVYT...
IT Tl

A) npuTArUBaTHCS

B) orrankuBathcs

C) ocTaBatbcs Ha MECTE

D) nepemeniatbces Ipyr OTHOCUTEIBHO Jpyra

15. HATIPABJIEHUE CHJI, C KOTOPBIMU MATHUTHBIE ITOJISI JIEMCTBYIOT HA
I[MPOBOJHUKU C TOKAMU OITPEAEJIAETCA 110 ITTPABUILY ....

A) npaBoii pyku

B) neBoii pyku

C) cynepnio3uiuu

D) tpex BekTOpOB

16. CUJIbI BBAMUMO/JENCTBUS JIBYX TOKOB OITPEJIEJISIETCS BBIPAXKEHUEM ...

2
A) ap=bot ZLL g
4t R

;
B) dF = Mot 2LL:
4r R-

popt 2115

C) dF = =dl
4x 5

272 _‘_|
D) ar=F 22y
4n R~

17. ABA TTAPAJUIEJIBHBIX [TIPOBOJAHUKA C TOKAMU HAXOIATCA B BAKYYME. I1PU
YBEJIMYEHUU PACCTOSIHUS MEX]TY HUMU CHJIA B3AMMOJIENCTBUS ....

A) yBenuuuBaercs

B) ymenbiaercs

C) He u3meHsercs

D) ne onpenensiercs

18. HA IIPSIMOJIMHEMHBINM ITPOBOIHUK JIJIMHOI 0,1 m, PACIIOJIOXKEHHBIN HOPMAJIBHO
K HATIPABJIEHUIO MATHUTHOT'O I10J18, AEUCTBYET CWJIA 2 H. UHAYKLINSI
MATHHUTHOI'O I1OJIS IIPU CUJIE TOKA B ITPOBOJIHUKE 20 A PABHA... A) 2 Tx

B) 1 Tn

C)0,2Tn

D) 0,1 Tn



19. B OJHOPOJJTHOM MATHUTHOM IIOJIE C UHAYKIIUEN 1 Tn HAXOJUTCSI
[PSIMOJIMHEMHBIN [TPOBOIHUK JJIMHOM 0,2 M, HA KOTOPBIM JEMCTBYET CUJIA 2 H.
YT'OJI MEXIY HATIPABJIEHMEM TOKA B [TPOBOJHUKE U HAITPABJIEHUEM MATHUTHOM
UHIYKIUU [TPU CUJIE TOKA B ITIPOBOJIHUKE 10 A BYJIET PABEH... A) 30°

B) 0°

C) 60°

D) 90°

20. HAIIPABJIEHHUE CHUJIbI JIEUCTBUS MATHUTHOT'O ITOJISI HA TIPOBOJJHUK C TOKOM,
PACIIOJIOXKEHHBIM MEXY TTOJIFOCAMU ITOCTOAHHOI'O MATHUTA, COBITAZIAET C
HAIIPABJIEHUEM...

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

21. CUJIA, JIEMCTBYIOIIAS HA DJIEKTPUYECKUI 3APSJI, ABNXKYILMICS B MATHUTHOM
ITOJIE, - ...

A) cuna Amnepa

B) uentpobexHas cuna

C) cuna Jlopenna

D) rpaBuTanonsas cuia

22. HAITPABJIEHUE CUJIbI JIOPEHLIA BCEI'IA TIEPIIEHIUKYJISAPHA ....
A) CKOPOCTH JIBIDKCHHS 3aPSKEHHOM YaCTHUIIBI

B) nanpaBiieHHI0 CHIbI TOKA B IPOBOTHUKE

C) BEKTOpY MarHuTHOM MHIYKIIMH

D) Hopmanu

23. HAIIPABJIEHUE CUJIbI AMIIEPA OITPEJIEJISAETCSA 110 ITPABUJLY ...
A) neBoit pyku

B) npaBoii pyku

C) Tpex BEKTOPOB

D) cyneprniozunuu

24. CWJIA AMITEPA OITPEJIEJISIETCSI [0 ®OPMVIJIE. ..
A) F= [IxB]-¢
B) F= I-[(xB]
C) F=1-[Bx(]
D) F=1-(¢-B)

25. HATIPABJIEHUE CUJIbI JIOPEHLIA COBITAJAET C HAITPABJIEHUEM CTPEJIKU «—» HA
PUCVYHKE...



A) - B)

=]
x X
—®

) D)

26. DJIEKTPOH 1 IIPOTOH, UMESI OJIMHAKOBYIO CKOPOCTb, BJIETAIOT B OJTHOPOJIHOE
MATHUTHOE ITOJIE HOPMAJIBHO K JIMHUSM UHIAYKLAN. 3APSIbI YACTHLL |qup| = |qon| =
1,6:10" Kin, MACCA TIPOTOHA PABHA 1,67-10" xr, MACCA DJIEKTPOHA PABHA 9-107' kr.
OTHOILUEHUE PAJINYCA KPUBU3HBI TPAEKTOPUM I[TIPOTOHA K PAJINYCY KPUBU3HBI
TPAEKTOPUU DJIEKTPOHA BYJIET PABHO...

A)0,12-10*

B)0,18:10"

C) 0,23-10°

D) 0,5-10°

27. TPAEKTOPUSA ABWXXEHUSA [TPOTOHA, IBUT'AIOILETI'OCA ITEPITEHAUKYJISIPHO
JIMHUAM MATHUTHOM UHAYKLWU, BYJIET. ..

A) OKpY)KHOCTh

B) npsmas

C) mapaboia

D) snunc

28. EAMHUIA UBMEPEHUA HHAYKTUBHOCTMU...
A) ©

B) Tom’

CB

D)I'n

29. HIYKTUBHOCTb BECKOHEYHO JIJIMHHOT'O COJIEHOUJIA PACCUUTBIBAETCS 110
®OPMVIJIE...
NZs
A) L=pou R
D

B) L=—
|

NS
©) L:P-{]P-T

D) L=ppuNV

30. TIOUEMY HABJIIOJJAETCSI CEBEPHOE CUSHUE? HAPUCYUTE PUCYHOK C
[NOACHEHUAMMU.



2. CobecepoBaHue CTydeHT nmeeT NpaBo Ha BbINONHeHWe nabopaTopHon paboTbl NO OPUIMHANBHON
MeTOAMKE C corfnacusa npenodasaTtensd v nof ero HabniogeHnem - npu 6esycnosHoMm cobniogeHum
TpeboBaHui ycrnosuin GesonacHocTu. CTyaeHT 0ba3aH ABUTbLCA Ha nabopaTopHOe 3aHATUE BO BPEMS,
YCT@HOBIEHHOE pacnucaHvem, n ¢ HeobxooMMoW npeaBapuTenbHON NoAroToBkoW. K BbINOMHEHMIO
nabopaTtopHor paboTbl OONYyCKAKTCA CTyAEeHTbl, NOATBEPAUBLUME TOTOBHOCTL B 0Obeme TpeboBaHuWM,
cogepxawuxcsa B MeToAMYecKMX ykasaHuax K nabopaTtopHon pabote wn  (Mnn) B YCTHbIX
npegBapuTenbHbIX yKaszaHuAX npenogasatens. B xome nabopaTopHbIX 3aHATUA CTyaeHTbl BegyT
HeobOxoauMble 3anucu, coctaBnsalT (Mo TpeboBaHMIO NpenodaBaTens) UTOrOBbLIN MUCbMEHHbIA OTYET
UNN 3NEKTPOHHLIN BapuaHT oTyeTa. Ha nepBoM 3aHAaTUM Lmkna nabopaTopHbiX paboT npenogasBaTenb
OOJDKEH AaTb KOHKPETHbIE Ykas3aHusi N0 COCTaBMEHUIO U OPOPMIEHMIO OTYETOB C Lienblo obecneyeHuns
eanHoobpasnd. B 3aBUCMMOCTU OT 0COBEHHOCTEN LMKNa NabopaTopHbIX 3aHATUM OTYET COCTaBnseTCcH
KaXgblM CTYAEHTOM MHOUBMAYaNbHO, MMBO obLWMIA OTYET - NOArPYNNon U3 2-3 CTYAEHTOB.

Mo okoH4YaHuM nabopaTopHoM paboTbl CTyAeHTbl 00s3aHbl NPeACTaBUTb OTYET npenogasaTento Ans
NPOBEpPKM C NOCNeayoLLEen 3aLNTOMN.

Mo cornacoBaHuio C npenogaeaTeneMm [AonyckaeTcsl nNpefcTaBreHWe M 3awuTta oTtyeta o
nabopaTopHon paboTe BO Bpems criegytoLliero nabopaTtopHoro 3aHATUSA MW B UHOMBUAYASTbHBIE CPOKM,
OroBOpEHHbIe C NpenogasaTteniemM. B koHUe nabopaTopHOro 3aHATMA NpenogaBaTesb oueHnBaeT paboTy
CcTyAeHTa nyTemMm npoBepku oTyeTa u (Mnu) ero 3awmTbl (cobeceqoBaHus).

20.2. NMpomexyTo4yHaa aTrectaums

I‘IpomemyTquaﬂ artrectauma no agucuuninmHe ocywectendaeTtca C noMouwbio crneayrumx
OLUEeHO4YHbIX CpencTB:
MepeyeHb BONPOCOB K 3a4eTy, 3K3aMeHY:
Bonpoctl k 3a4eTy (1 cemecTp)

1. ®usmyeckme mogenu B mexaHuke. Teno otcyeta. Cuctema otcdeta. Tpaektopud. MNMyTb.
MepemeLlleHne.

2. MrHoBeHHasi CKOpPOCTb Y MTHOBEHHOE YCKopeHue. HopmanbHoe U TaHreHuuanbHoe

yCKOpEeHHe.

YpaBHEHUS KNAHEMATUKN paBHOMEPEMEHHOIO MNOCTYNaTENbHOrO ABMKEHUS.

YrnoBasi CKOPOCTb M YINIOBOE YCKOPEHUE, UX CBA3b C NIMHENHBIMWN XapakTepuctTmkamm

OBWXKEHNS.

5. TlMepBbin 3akoH HbloTOHA. NHepuunanbHble CUCTEMBI OTCYETA.

6. Macca. Cuna. Btopown 3akoH HbloTOHa.

7. VmMmnynbc maTepuanbHOM TOYKW. 3aKOH COXpPaHeHUsa nmnynbca.

8

9

il

TpeTun 3akoH HbtoToHa.
. Cunbl B npupoge: cunbl yNpyroctu, TPEHUS, TATOTEHNS. 3aKOH BCEMUPHOIO TArOTEHUS.

10. PaboTa nocTtosiHHOM 1 nepeMeHHON curbl. MoLwHOCTb.

11. KuHeTnyeckas aHeprua maTepuanbHOW TOYKM.

12. MNMoTeHuunanbHas aHeprus. [NoTeHumanbHas aHeprnsa ynpyro-gedopMmnpoBaHHOro Tena.

13. 3aKOH M3MEHEHNS N 3aKOH COXPaHEHNS MOTHON MEXaHNYECKON IHEPIUN.

14. MomeHT nHepumn. Teopema LtenHepa.

15. MoMeHT cunbl.

16. MoMeHT nmnynbca. 3akoH CoOXpaHeHUst MOMEeHTa uMnyJsbca

17. OCHOBHOE ypaBHEHNE OUHAMMWKK BpaLLaTeNbHOrO ABMXKEHUS.

18. KnHetnyeckasn aHeprus Bpaliatowlerocs Tena. PaboTta BHELWHNX CUil Npy BpaLLeHUm
TBEpAoro Tena.

19. MexaHuka xugkoctn. 3akoHbl MNMackansa n Apxumena. 'mgpocratnyeckoe gaBneHue.

20. YpaBHeHWe Hepa3pblBHOCTU XUAKOCTH.

21. YpaBHeHne bepHynnu.

22. Baskoe TpeHue. 3akoH HetoToHa. MeTtoa Ctokca.

23. JTamnHapHbIn 1 TYpOYNEeHTHbIN peXxnmsl Te4eHus xugkoctn. Yucno PenHonbaca.
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35.

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

44.

45.

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

53.
54.

55.

56.

57.

58.

59.
60.
61.

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

. HenHepumnanbHble cuctembl otcyeTa. Cunbl nHepumu. MpuHLKMN 9KBUBANEHTHOCTW.
25.
26.
27.
28.
290.
30.
31.
32.
33.
34.

FapMoHMYeckme konebaHust 1 X XxapakTepPUCTUKN.

MeToa BEKTOPHbIX AMarpamm.

OHeprusa rapmMoHnYecknx konedaHun.

OudbdepeHumnanbHoe ypaBHeHNe CBOOOAHLIX 3aTyXatowmx konebaHnn n ero pelueHme.
Norapudmunyeckuin gekpeMeHT 1 KoapUUNEHT 3aTyxaHus.

BbIHyXaeHHble konebaHus. AMnnuTyaa n gasa BblHYXXAeHHbIX KonebaHui. Pe3oHaHc.
MpoeanbHbl ras. Msonpouecchl ngeanbHOro rasa.

YpaBHeHue KnanepoHa-MeHngeneesa.

OcHoBHOE ypaBHEHNE MOMEKYNAPHO-KMHETUYECKOW TEOPUN naearnbHOro rasa.

CpeaHss KnHeTudeckasi aHeprnsa monekyn. MonekynspHo-KMHETUYECKOE TONKOBaHUE
Temnepartypbil.

3akoH Makcsenna o pacnpegeneHuy MoneKkyn naeanbHOro rasa no CKOPOCTAM U 3HEPrusaM
TENnnoBOro ABUKEHNS.

BonbumaHa ansa pacnpeneneHns YacTul BO BHELWHEM NOTEHUNanbHOM nose.
BapomeTtpuyeckasn copmyna.

BHyTpeHHsia aHeprusa naeanbHOro rasa.

Yucno cteneHen cBob6oabl MOMEKY b,

3aKoH paBHOMEPHOIO pacnpeneneHns 3Heprum No cTeneHsiM ceoboabl MOMEKy .

PaboTta rasa npu nameHeHum ero obbema.

KonnyecTtso Tennothl. [NepBoe Havyano TepMoanHaMmKu.

lMoHsTMe TennoemkocTu. MNprmMeHeHne NepBOro Havyana TepMoOANHAMMKKN K n3onpoLieccam
ngeansHoro rasa. AanabaTtuyeckun npouecc.

Kpyroeon npouecc (uukn). TennoBble gBuratenn n xonogusbHble MmawmnHbl. Linkn KapHo ans
ngeansHoro rasa v ero KA. O6patumblie n HeobpaTuMble NpoLECChl.

lMoHATME 3HTPONMN, ee CTaTUCTMYECKOE TOSNTKOBAHNE U CBA3b C TEPMOLMHAMNYECKON
BEPOATHOCTbBIO.

BTopoe 1 TpeTbe Havyano TepMognHaMuKm.

PeanbHble rasbl. Cunbl 1 NOTEHUManNbHas SHeprus MEXXMONEKYNApHOro B3aMMOLENCTBUS.
BHyTpeHHsIs1 aHeprna peanbHoOro rasa. YpasHeHvue BaH-gep- Baanbca.

lNoBepxHOCTHOE HaTseHne. CmavmBaHne U HeCMaunBaHue.

[laBneHuve nog MCKPMBRIEHHOM NOBEPXHOCTLIO XuakocTn. ®opmyna Jlannaca.
KanunnsapHble aBneHus.

AnekTpudecknin 3apsag. 3akoH CoOXpaHeHNs anekTpudeckoro 3apsaaa. 3akoH Kynona.
AnekTpocTtaTtuyeckoe norne.

BekTop HanpspkeHHOCTH anekTpuyeckoro nons. MpuHuun cynepnosuuuun. MNMone gunons.
lMoToK BekTOpa HanpsbkeHHOCTU. Teopema [faycca Ans anekTpocTaTMyeckoro nons B
BakyyMme.

MpumeHeHne Teopemel ["aycca: pacyeT nosien ¢ LeHTpanbHOM 0CEBOM U NIIOCKON
CUMMeTpUEN.

PaboTa no nepemelleHunto 3apsga B anektpmyeckom none. Linpkynaumna sektopa
HanNpsPKEHHOCTW.

MoTteHumnan nons. CBaAsb Mexay HaMNpPsPKEHHOCTLIO U NOTEHUMaNoM. OKBUMNOTEHUManbHble
NMOBEPXHOCTMU.

OnanekTtpmkn. CBobogHbIE M CBA3AHHbIE 3apsabl. TUNbl NONAPU3aLIMM OUINEKTPUKOB.
BekTop nonapusauuun. SnekTpuyeckoe none B ananekTpuke. [nanekrpmnyeckas
BOCMPUMMYMBOCTb U ON3NeKTpuYeckas NpPOHULLAEMOCTb cpeabl.

BekTop anekTpuyeckon nHgykumn. Teopema Maycca ons anekTpuveckon MHAYKUMN.
Mbe303NeKTPUKM, MUPOINEKTPUKA, CETHETOINEKTPUKM.

Hanpsk€HHOCTb 1 NOTEeHUMan Ha NOBEPXHOCTM M BHYTPY NpoBOAHMKA. Pacnpeaenexve
3apsi40B B NPOBOOHUKE.

OnNEeKTPOEMKOCTb. DNEKTPOEMKOCTb YeAMHEHHOro NpoBogHuKa. KoHgeHcaTopbl.

OHeprusa anekTpuyeckoro nons. O6beMHas NAOTHOCTb 3HEPTNN ANEKTPOCTATUYECKOro Noss.
IMOCTOSAAHHBIN anekTpudecknin Tok. Cuna n NAoTHOCTb TOKa.

CTOpOHHUE cuMbl. DNEKTPOABMXKYLLAA CUITa U HanpsKeHue.

3akoH Oma ang yyacTka uenu. 3akoH Oma B anddepeHumansHon opme.
ConpoTusneHne npoBoaHNKoB. CBEPXNPOBOANUMOCTb.

PaboTa 1 moLHOCTb ToKa. 3akoH [xoyns — JleHua.
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69. 3akoH Oma st HEOAHOPOOHOrO yyacTka Lenu.

70. Npaeuna Knpxroga ona passeTBNeHHbIX Lenen.

71. PaboTa Bbixofa anekTpoHoB 13 MmeTanna. KoHTakTHasi pa3HOCTb NOTEHLMAoB.

72. TepmoaneKkTpnyeckue ABreHns.

73. OCHOBbLI 30HHOW TeopuKn TBepAbIX Ten. MeTannbl, ANSNEKTPUKM U NONYNPOBOAHMKM NO
30HHOW Teopuun.

74. CobcTBEHHAdA 1 NpUMecHasi NPOBOAUMOCTb NONYNpPOBOAHMNKOB. [1oNynpoBOgHMKOBBIE ANOAbI.

75. MarH1THOE none n ero XxapakTepucTuku,

76. 3akoH buo-Casapa-Jlannaca. NpuHuMn cynepnosvumu.

77. MarHuTHoOe none NpsAMOSIMHENHOIo NPOBOAHUKA CTOKOM.MarHMTHoe none KpyroBoro
NPOBOAHMKA C TOKOM.

78. INoToK BEKTOpa MarHUTHOM MHAYKUMKN. Teopema [Faycca ans MarHMTHOro nons.

79. Unpkynsums BekTopa MarHUTHOW MHOYKLMM B BakyyMe. 3akoH NOSIHOro ToKa.

80. MarHuTHbIe Nonga coneHouga u Topovaa.

81. [lencTBme MarHNTHOro NOns Ha NPOBOAHMK C TokoM. 3akoH Amnepa. Bsanmogencreune
napannenbHbIX MPOBOLHMKOB C TOKOM.

82. [lencTtBme MarHMTHOro Nons Ha ABwxkywmncs 3apag. Cuna JlopeHua.

83. [IBmkeHne 3apsKeHHbIX YacTuL, B MarHUTHOM Mnofe.

84. KoHTyp ¢ TOKOM B MarHMTHoOM none. PaboTa no nepemeLleHnio NpoBOAHNKA C TOKOM U
KOHTYpa C TOKOM B MarHUTHOM nofe.

85. MarHnTHble MOMEHTbLI 3MEKTPOHOB U aTOMOB.

86. [lna- n napamarHeTnam.Bektop HamarHmymeaHua. MarimtHoe none B BelwecTe. MarHuTHas
BOCNPUUMYMBOCTL U MarHMTHasi NPOHNLAEMOCTb.

87. deppomarHeTukn 1 X CBOMCTBA.

88. ABneHne anekTpoMarHMTHOM nHAyKuun. 3akoH Papageq. Mpasuno JleHua.

89. BpaweHune paMmkm B MarHMTHOM norne.

90. MHOYKTUBHOCTbL KOHTYpa.

91. CamouHayKums. AeneHme B3auMHOW MHAYKUUK. B3anMHas MHOQYKTUBHOCTb.
TpaHcdhopmaTopbl.

92. DHeprns MarHMTHOro Non4.

93. OcHoBbI Teopun Makceenna ansa anekTpoMarHUTHOro nonsi. Buxpesoe anekTpuyeckoe none.
Tok cmeLleHus.

94. YpaBHeHusa Makcsenna Ans 9nekTpoMarHUTHOrO Monsi B UHTerpansHon gopme.

95. CeBoboaHble rapmoHunyeckne kornebaHusa B konebarenbHoM KOHType. nddepeHumnansHoe
ypaBHeHWe Hes3aTyxarLwmx konebannin n ero pewweHme. Popmyna ToMcoHa

96. DHeprus konebaHui.

97. PeanbHbli konebaTenbHbIV KOHTYP. OduddepeHumnansHoe ypaBHeHNE 3aTyxXaroLwmXx
konebaHui n ero pelwexve. NMapameTpbl 3aTyxaHus.

98. BblHyXAEeHHble 3fieKTpoMarHuTHele konebaHus. Pe3oHaHc.

99. MNMepemeHHbIN TOK. MMnegaHc. 3akoH Oma Ang nepeMeHHOro Toka.

100. 3akoH [xoyns-JleHua ang nepemMeHHOro Toka.

Bonpochbl Kk 3k3ameHy ( 2 cemecTp)

BornHoBble npoueccol. YpaBHeHue 6eryLuen BoSHbl.

NHTepdepeHumnsa BomH.

C1054me BOMHbI.

3BYKOBbIE BOJTHbI.

OudbdepeHumnanbHoe ypaBHEHNE 3NEKTPOMArHUTHOM BOMHbI. OCHOBHLIE CBOMCTBA
3NEKTPOMArHMTHbIX BOJTH.

LLikana anekTpoMarHUTHbIX BOJTH.

OHeprusa anekTpoMarHuTHbIX BOH. Bektop YMmoBa-IMonHTuHra.

OcHoBHbIE 3aKOHbI reomeTpuyeckon onTnkn. OnTndyeckas gnvHa nyTtn. MpuHumn ®epma.
lMonHoe oTpaxeHue.

10. OcHOBHble (POTOMETPUYECKNE BENUYMHBI N NX €ANHULbI.

11. IHTepdepeHums ceeTa.

12. MeToabl HabnoaeHnsa nHTepdepeHLmmn ceeTa.

13. PacyéTt nHrepdepeHLUMOHHOM KapTUHbI OT ABYX KOrepeHTHbIX MCTOYHUKOB.



14.
15.

NHTepdepeHuusa ceeTa B TOHKUX NIEHKax.
MpumeHeHne nHtepdepeHummn. HtepdepomeTpsl.

16. Qndppakums ceeTa. NpuHumn MNonreHca-PpeHens.

17.

MeTog 30H PpeHens.

18. Andpakumna GpayHrodepa Ha 0O4HON LEeNN.
19. Andpakuma PpayHrodepa Ha ANpakLUMOHHON peLLETKE.
20. Andppakums Ha npocTpaHcTBeHHOM pelleTke. Popmyna Bynbda-bparros.

21.

MoHsTMe o ronorpadun.

22.[dncnepcuns ceeTa. JNeKTPOHHasa Teopus aucnepcum ceeta.

23.
24,
25.

PaccesiHne ceeTa.
Mornowenue ceeTa. 3akoH byrepa.
EcTtecTBeHHbIN 1 Nonsapu3oBaHHbIM cBeT. 3akoH Mantoca.

26. [1BoriHoe nyyenpenomneHue. MNMpuama Hukons.

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.

55.
56.
57.
58.

Monspusauns Npu oTpaxeHnun 1 NPerioMneHnn ceeTa Ha rpaHuue ABYX ONANeKTpUYecknx cpen.
WNckyccTBeHHas ontuyeckas aHnsoTtponus. Addekt Keppa.

BpaweHue nnockoctn nonapusaumn. ddpdekt Gapages.

MpeobpasoaHus Manuned. MexaHn4eckuin NpUHUMN OTHOCUTENBHOCTK Manunes.

MocTynaTtbl cneunansHOM Teopum oTHocuTenbHoCcTU. MNMpeobpasoBaHus JlopeHua.

lNoHATNEe OAHOBPEMEHHOCTM, OTHOCUTENBHOCTL AMNWH U MPOMEXYTKOB BPEMEHW.
PenaTuBNCTCKUIA 3aKOH CITOXXEHUSA CKOPOCTEN.

OCHOBHOW 3aKOH PensiTUBUCTCKOM ANHAMUKN MaTepUanbHON TOYKN.

B3anmocBsA3b Macchl U aHeprum.

Tennosoe nsnyyexHve. AbcontoTHO YepHoe Teno. 3akoH Kupxroda. PacnpeaeneHue aHeprum B
crnekTpe abCcomnTHO YepHOro Tena.

3akoH CtedhaHa-bonbumaHa 1 3akoH cmelleHnst BuHa. ®opmyna Panea-[xunHca. 3akoH
n3nyyenHus Buna.

KeaHTOBasi runotesa n popmyna NnaHka. OnTuyeckas nupomeTpus.

doToadpdheKkT. YpaBHeHe SNHWTENHA ANs BHeWwHero hotoaddekra. 3akoHbl BHELUHEro
doToachbdekTa.

Macca n umnynsc dpotoHa. [laBneHue ceeta. OnbiThl Jlebenesa.

ApbekT KomnToHa.

[iBONCTBEHHas KOpMyCcKynsapHO-BOMHOBas Npupoaa ceeTa.

Mogenb atoma TomcoHa. OnbiTbl Pe3epdopaa no paccesHuto ansga-vyactuy,. AgepHaa mogens
aToma.

AMnmpuryeckme 3aKkOHOMEPHOCTM B aTOMHbIX cnektpax. Ob6oblieHHas dopmyna banbmepa.
MocTtynatel Bopa. BopoBckas Teopus atoma Bogopoaa.

PeHTreHoBCKME 13nyyeHne 1 ero Buapl.

'vnoTesa ge bponnsa. [nuHa BonHbl Ae bponns. Judpakuma anekTpoHOoB.

CooTHolweHWe HeonpeaeneHHoCTeN.

BornHoBas dyHKUMS U ee CTaTUCTUYECKUIA CMbICTT.

YpasHeHnue WpeauHrepa.

Pa3mep, cocTtaB 1 3apsig atoMHoro sapa. MaccoBoe 1 3apsagoBoe yncna.

HedekT macchl 1 aHeprus cBaA3N sapa. YaenbHas aHeprusa cBasn sapa v ee 3aBUMCMMOCTb OT
MacCcoBOro 4ucna.

AnepHble cunbl. Mogenu sgpa.

PagnoaktmBHOCTb. 3aKOHOMEPHOCTU o U [ - pacnafoB aToMHbIX saep. lamma nsnyyeHve u ero
CBOWNCTBA.

3akoH pagunoakTuBHoro pacnaga. Npasuna cmelleHus. AKTUBHOCTb.

AnepHble peakumn 1 3aKoHbI COXpaHeHus. Peakunn genenvs sagep.

LlenHas peakuus. AgepHbli peakTop.

Peakumnsa cuHTesa agep. TepmosgepHble peakumm.

OnucaHune TexHonornu npoeeneHunsa



MNpomexyToyHas aTTecTtaums NPoOBOAUTCHA B COOTBETCTBUM C [loNOXEHMEM O NPOMEXYTOYHOW
aTrectaynm obyvarowmxca Mo nporpammam Bbicwero obpasoBaHuda. [lo peweHuo  kadeapbl
NPOMEXyToYHasi atTecTauus NpoBOAWUTCS NO pe3ynbTataM TekylMX aTTecTauui, HO He paHblue
3aBepLUEHNss BCEX BUAOB 3aHATUA MO AMCUMNNWHE, NPeAyCMOTPEHHbIX Y4ebHbiM nnaHoMm. OueHkn
BbICTaBMSAOTCA B COOTBETCTBMM C NpUBEAEHHbIMU KpuTepusmu. [ns CTygoeHToB, He npoluealmnx
TeKylime atTecTtaumn, NPOMeXyTo4Hasa aTTecTtaumsi N0 AUCUMNAMHE OCyLLecTBRseTCs ¢ nomoLlbio KUM
B dhopme, npegycMoTpeHHoW Y4yebHbiM nnaHom (3adveT, ak3ameH), nnbo o4Ho, NMBO ANCTaHUMOHHO C
NPUMEHEHMEM 3NEKTPOHHbIX CpeacTB  kKoMMyHukaumn. KM  gna  npomexyToyHoW aTtTectaumu
nNpeacTaBnstoT cobon nepeyeHb TEOPETUYECKMX BOMPOCOB, MO3BONSAKLIME OUEHUTb YPOBEHb
NOMYYEHHbIX 3HAHWN.

3ayeT 1 3Kk3amMeH npoBoauTCSH B obbeme nporpaMmmbl y4ebHOW AncumMnnuHbl. B Bunet k 3avety
MMM 3K3aMeHy BKMNOYalTCA [OBa TEOpPeTUYEeCKMX BOMpoca W3 pasHbiX pasfenoB  MNporpaMmbi.
lMpepBapuTenbHoe O3HakoMMeHne oby4alwwmxca ¢ bunetamm K 3a4é€Ty He paspelwiaetcd. Caarowun
ONS cAayun 3a4eTa UNM aK3aMeHa npeabsiBNsieT NpenoaaBaTenitio CBOK 3a4eTHYIO KHUXKKY, NOocne Yero
nnyHo B6epeT OuneT, HasbiBaeT ero Homep W MpUCTynaeT K noaroToBke oTeeTa. [locne MoaroToBkU K
OTBETY UMK MO UCTEYEHNN OTBEAEHHOMO AN 3TOro BPEMEHN CAAOLLIMA AOKNaabiBaeT npenogasaTento o
rOTOBHOCTU M C €ro paspelleHnss NN Mo BbI30BY OTBEYaeT Ha NocTaBreHHble B Gunete Bonpockl. Mo
OKOHYaHUM OTBeTa Ha BoOMpochbl OuneTa npenogaBaTenb MOXeT 3adaBaTb [OOMOMHUTENbHbIE W
YyTOYHSIIOLME BOMPOCHI B npegenax y4eOHOro martepuana, BbIHECEHHOIO Ha 3a4ye WU 3K3aMeH..
Chatowme, 3aMedeHHble B MOMOLLM APpYr APYrY, a Takke Momnb3yloluecs HepaspelleHHbIMU nocobusmm
N pasnMyHOro poda 3anucaMKn, a Takke HapyllalolimMe YCTaHOBIEHHble npaBuna Ha 3adveTe unu
3K3aMeHe, yaansitTcs ¢ ayanTtopun .

TpeboBaHUsA K BbINONTHEHWIO 3a4aHUN, LLKANbl U KPUTEPUM OLLEHNBAHUSA
3HaHue Bcex hn3nYeCKNX 3aKOHOB 1 SBMNEHWI B
obbeme nNpocnyLwaHHoro Kypca. YMeHne BbIBOOUTb
dopmyrnbl. CNocoBbHOCTL CBOBOAHO OPUEHTUPOBATLCS
BO BCEM MaTepuane.

3HaHue Bcex hn3nYeCKNX 3aKOHOB U SIBNEHWI B
obbeme nNpocnyLwaHHoro Kypca. YMeHne BbiIBOOUTb
XopoLuo dopmyrnbl. CnocobHOCTL cBOBOAHO OPUEHTUPOBATLCS
BO BCeM MmaTepuane. BoamoxHbl HebonbLune
HeJo4YeTbl M HETOYHOCTM NPY BbiBOAE DOPMYII.
3HaHne OCHOBHbIX (PN3NYECKNX 3aKOHOB U SIBNEHWI B
obbeme nNpocnyLwaHHoro Kypca.

He3HaHne OCHOBHbIX 3aKOHOB (O13MKKN, PU3MYECKOro
HeynoBneTBopuTEnbHO | CMbICa U3NYECKNX BENMUYNH U UX €ANHULY
n3mepeHum

OT1nnyHo

YaoBneTBoOpuTENBHO




