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Hucuunnnaa «@u3uka» paspaboTaHa s CTYACHTOB, OOyYaloOUIUXCA II0
HampaslieHHI0 1oAroToBkU 13.03.02  «OnexkTpodHEpPreTuka M AJIEKTPOTEXHHUKAY,
npoduinb «IJIEKTPOIHEPTETHUECKUE CHUCTEMBI M CETU» M BXOJUT B 0a30BYIO 4YacTh
bnoka 1 «uctumiunel (Moaynn)» yueoHoro miana (b1.5.15).

OO6m1ast TpyA0€MKOCTb OCBOCHUS TUCIUIUIMHBI cocTaBisieT 216 yacoB (6 3a4eTHBIX
eIUHUI]). YYeOHBIM IUIAHOM MPEIYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (36 dwacoB),
naboparopHeie  paboTel  (36uacoB), mpakTuyeckwe 3aHaTHs (54 dyaca) W
camocrosiTenbHas pabora crynenta (90 ygacoB, B ToM uucie 27 4acoB Ha DK3aMEH).
Huciumunaa peanusyerca Ha 1,2 kypcax Bo 2.3 cemectpax. @opma mpoMeEKyTOUHOMN
aTTeCTalluK — SK3aMEH.

Huciumnaa «Pu3nka» onupaeTcs Ha HadalbHbIE 3HAHUS, MOJIyYEHHBIE B XOJI€
U3YyYEeHMs] TaKMX NUCLIMIUIMH, Kak «Marematuyeckuil aHanusy, «JluneitHas anrebpa u
aHAIMTUYECKAsi TEOMETPHUS» B 00BEME OJTHOTO MPEIIECTBYIONIET0 ceMecTpa 00yUueHus
(npousBoaHas, nuddepeHnnan (QyHKIUA OTHONW W MHOTHUX TIEPEMEHHBIX, MHTETpal,
muddepennanbabie ypaBHeHuUs1). «Dusuka» sBisercs 2QyHIaMEHTOMY I U3y4YeHUs
TaKUX JUCIMIUIMH, Kak «DU3WYecKue OCHOBBI JJIEKTPOHUKH», «TeopeTnueckas
MexaHuka». Conep)kaHue JUCIUIUIMHBI OXBaThIBAET M3YyUYCHUE CICIYIONIUX PA3CIIOB:
OCHOBBI MEXaHWKH, MOJICKyNspHas (u3nka W TepMOIMHAMHUKA, DJIEKTPOCTATHKA,
ANEKTPOANHAMUKA, KOJEOAHWS W BOJHBI, ONTHKA, KBAHTOBAsS MEXAHHWKA, DJIEMEHTHI
sa1epHON (PU3UKHU

Heab AMCHUIJIMHBI

— c(hopMupoOBaTh y CTYJECHTOB MPEACTABICHUE 00 OCHOBHBIX TIOHITHIX M 3aKOHAX
¢u3UKU, COBpEMEHHON HAyYHON KapTUHE MUDPA;

-C0371aTh OCHOBBI TEOPETHYECKON MOATOTOBKH, MO3BOJIAIONIEH OPHEHTUPOBATHCS B
MOTOKE HAYYHO-TEXHUYECKONW WH(GOPMAIIMU W WCIOJB30BaTh MOJYyYCHHBIC 3HAHUS B

npodeCcCHOHAIBHOM AEATEIbHOCTH;
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-IPUBUTHh HABBIKU HKCIIEPUMEHTAIBHOIO HCCIENOBaHUs (U3UYECKUX SIBICHUH U
MPOLIECCOB, HAyYUTh paboTaTh C U3MEPUTEIbHBIMU MPUOOpPAMH U COBPEMEHHBIM
AKCIIEPUMEHTAIHHBIM 000PYIOBAaHUEM.

3agauy AMCHMILIMHBI:

-U3y4YCHUE OCHOBHBIX (PU3MUECKUX SIBJICHHUM, OBJIaJicHHe (yHAaMEHTaIbHBIMU
MOHSTUSAMH, 3aKOHAMHU U TEOPHUSIMHU KJIACCUYECKOW U COBPEMEHHOW (PM3MKH, a TaKkKe
MeToAaMu (PU3MUECKOTO UCCIEIOBAHNS,

-OBJIaJICHUE MPUEMAMU M METOJIaMH PEIIeHUs KOHKPETHBIX 3a/lau U3 Pa3InyHBIX
obnacTeil pu3uKy;

-popMHpOBaHUE HABBHIKOB TMPOBEACHUS (U3UYECKOTO DKCIEPUMEHTa, OCBOCHUE
Pa3IMYHBIX TUIIOB U3MEPUTEIILHON TEXHUKH.

HauansHbie TpeOOBaHUS K OCBOSHUIO TUCIMIUIMHBI. 3HAHHE OCHOB Kypca (PU3HKHU
U MaTeMaTHKU cpeHel 0011eo0pa3oBaTeIbHOM IKOJIBI.

B pesynprare usyueHus JaHHOW JUCIUIUIMHBI Y CTYJICHTOB (OpMHPYIOTCS

Clenylone OOIIEeKYIbTYpHbIE U  OOMICKYJIbTYPHBIE KOMIETEHIMH  (DJIEMEHTHI

KOMIIETEHIINH):
Kox u dhopmyaupoBka
(bopmy.uup Jdranbl ((GOPMUPOBAHUS KOMIIETEHIIUN
KOMIIeTeHIIUH
— OCHOBHBIE (U3NYECKHE 3aKOHBI U KOHIICTILINH;
— OCHOBHBIE METO/bI ¥ PUEMBI TPOBEICHUS
(U3UYECKOTO IKCIIEPUMEHTA U CIIOCOOBI 00pabOTKU
SKCIIEPUMEHTAIBHBIX JTaHHBIX;
OIIK 2 3aer —  YCTPOMCTBO ¥ IIPUHLUIIBI AEHCTBUS (PUIMUECKHX
CIIOCOOHOCTBIO IIPUMCHATDb HpI/I60pOB MU UX 3JIEMEHTOB;
COOTBETCTBYIOIIMHA (HPHU3UKO- — HauboJee BaKHbIe U (PyHIaMEHTAIbHBIE TOCTHKECHUS
MaTeMaTHYeCKUi amnmapar, dusHUECKOiT HayKH;
MCTO/IbI aHaN3a 1 — OCHOBBI B3aMOCBSI3H (DM3HKH C TEXHUKOH,
MOJACIMPOBAHUA, MPOM3BOJICTBOM U JPYTHMHU HAyKaMU
TEOPETUYECKOTO U
3KCTIEPHMEHTATHHOTO — TPUMEHSTH JJOTHYECKHUE MTPHUEMBbI MBILIUICHHUS - aHATTN3
U CHHTE3 MPH PelIeHNH 3a/1a4;
UCCIIEeIOBAHUS MpU pup A, 6
pelenn Vmeer — TPUMEHSATH 3aKOHBI PU3UKHU AJIs OOBSICHEHUS
npodeccroHaNbHBIX 3a7a4 PasIMEHBIX MIPOLCCCOB,
— TPOBOAUTH U3MEpPEHUs] HUZNUECKUX BETUYHH U
OLIEHKY IOTPELIHOCTEN U3MEPEHUI
— METOJAaMH TEOPETUYECKHUX M IKCIIEPUMEHTAIBHBIX
Bnaneer .
UCCIIeIOBaHM B pU3UKe;
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— MeroaaMu 00pabOTKU JaHHBIX;

— HaBbIKaMHU IIOMCKa HAy4YHOU MH(pOpMAIHH,
HE0O0X0IMMO [T pa3paboTKU COOCTBEHHBIX MPOCKTHBIX
pelieHui B ucciaeayeMoin mpeMEeTHON 00J1acTh

I[HH (l)OpMI/IpOBaHI/ISI BBINICYKA3aHHBIX KOMHCT@HL{I/Iﬁ B paMKax AJUCHUIIIMHBI

«Duszukan MPUMCHAIOTCA CIACAYIOINNC MCTOJAbI aKTUBHOTO O6y‘leHI/IH: ((J'ICKHI/IH-6CCCI[3»,

CAUCKYCCHU.
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I.CTPYKTYPA Y COAEP KAHUE TEOPETUYECKOMN YACTH
JAUCHUIIJIIMHBI (36 yac)

Tema 1. Begenme. du3uka kKak Hayka. (2 4yac) 3aHsiTHe NPOBOJUTCS €
HCNO0/Ib30BAaHHEM HMHTEPAKTHBHOIO METO/1a «JIeKIHus 0ecenay.

Oranbl uctopu Gu3uku. Posb GU3MKKU B pa3BUTHUH TE€XHUKHU U BIMSHHUE TEXHUKH
Ha pa3BuTHe Qu3uku. Ponb pusuku B 0OpazoBanuu. DneMeHThl kuHemaTuku. Cucrema
orcueta. BekTopHble Pusnueckue BenuuuHbl. [lepemenenue, CkopocTb, HOPMAIBLHOE U
TAHIE€HUMAJIBHOE YCKOPEHUS YaCTUIBl IPU KPUBOIMHEHHOM JABMKEHHH. YTJIOBas
CKOPOCTb U YTJIOBOE YCKOPEHHE INPU JABUKEHHUH 0 OKPYKHOCTHU, UX CBA3b C JINHEHHOM
CKOPOCTBIO M JINHEWHBIMU YCKOpeHUsIMU. [locTynarenbHOe U BpallaTesIbHOE IBUKEHUE

TBCPAOTO TCJIA.

Tema 2. DjieMeHTbI ITMHAMHKH. (4 YacoB)

OcHoBHag 3agaya nuHaMuku. IlepBbiii 3akoH HptotoHa. [loHsTHE MHEpUUATBHON
cucrembl orcuera. Macca. Bropont 3akoH Herorona. Mmnynsc Tena. YpaBHeHue
IBUXKEHUA. Poiib HauanbHBIX ycloBUU. Knaccuuecknil NpyuHLIMIT TPUUYUHHOCTH. TpeTni
3akoH HproToHa. 3aKOH COXpaHEHUsi HMIYyJbca. 3aKOH JBHKEHHS LIEHTPA WHEPLHM.
PeaktuBHoe nBuxenue. Dopmyna [[HoKOBCKOro.  YpaBHEHHE JBWXKCHUA Teia,
BpAILIAIOLIETOCd BOKPYI HEMOJABMKHOW OCH. MOMEHT CHJIBI U MOMEHT MHEpPLHH Teia

OTHOCHUTCIIBHO OCH.

Tema 3. MomeHT umMnyabca. Padora.(2 yaca)
3aKOH COXpaHEHHs] MOMEHTa UMITyJibca.J[BUXKEHNE B [IEHTPAIILHOM TOJIE.
PaGoTta, MOIIHOCTh, KWHETHYECKAass DHEPrUsl TMPU BpPAMIATEIHLHOM JBUKCHUHU.
OHeprusi B3aumojelcTBus. [loTeHuuanbHas 3Heprust ynpyroctu. lloTeHuuanbHas

OHCPIuUs TATrOTCHHA.

Tema 4. 3akoH coxpaHeHHsI JHeprud B MexaHuke. (2 4aca) 3aHsTHE

NPOBOAUTCHA ¢ UCITOJIB30BAHUEM MHTCPAKTUBHOI'O METOda «JICKITUA 6ecezla».
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1.CBs13p 3aKOHOB COXpaHEHHsI C CUMMETPUEH NPOCTPAHCTBA M BPEMEHH.
2.KoHcepBaTHBHBIE M JHCCUNATUBHBIE CHCTEMBl. BHYTpeHHss DHEprus.
OO6medu3nyeckuii 3aKOH coXpaHeHusi dHepruu. lloTeHUHaNbHbIE KpUBHIE.
Ynpyrui u  Heynpyrud ypap. IlpuHmun — otHocutenbHOocTM  [amumies.
[IpeobpazoBanue Tamunes. Kiaccuueckuit 3aKOH — CJIOXKEHUS  CKOPOCTEH.
[TocTynatel OiHmTEtHA. OTHOCUTENBHOCTh OAHOBpeMeHHOCTH. [IpeoOpa3zoBanus
Jlopennia. HBapuaHTHOCTh 3aKOHOB MPHUPOJbl OTHOCUTEIBHO MpeoOpa3oBaHUN
Jlopenna. JlnuHa Ten B pa3iuYHbBIX CUCTEMax oTcuera. JJIMTeNbHOCTh COOBITHII B

Pa3HbIX CUCTCMAX OTCUCTA. PensatuBucTckuii 3aK0OH CIO0KCHUS CKOpOCTCfI.

Tema 5. HennepuuajibHble CHCTEMbI 0TcUeTa. (29aca) 3aHsiTHE MPOBOAUTCS C
HCNOJIb30BAHHEM HHTEPAKTHUBHOI0O METOAA «IPOOJIeMHAast JICKIHS.

Cuibl nHepuuu. Bropoii 3akoH HbploTOHA 111 HEMHEpPUUAIBHBIX CUCTEM OTCYETA.
DOKBUBAJICHTHOCTh MHEPIHUAIBHBIX M TATOTEIOMMX Macc. KoHuenmuu obiieit Teopun
otHOocuTenbHOCTU. [IposiBnenue cun mHepiuu. llentpobexnas cuia unepruu. Cumna
Kopuonuca. DOneMeHTbl MEXaHUKHM CIUIOMIHBIX cpeld. CralMOHapHOE TEYEHHUE.
YpaBHEHHE HEPA3PHIBHOCTU JII HECKUMAEMOW KHUAKOCTH. MmeanbHas KUIKOCTH.
VYpaBHenue bepHymu. Bryrtpennee TpeHue. TedeHue BsA3KOM KUIAKOCTH. lloHsATHE

TypOyJIEHTHOCTH. YTIPyroe Teno. Ynpyrue neopmanuu u HarpsKeHHs.

Tema 6. luHaMHuyeckHe W CTATHCTHYECKHE 3aKOHOMEPHOCTH B ¢u3muke. (2
yaca)

TepmonuHamuueckne mnapaMmeTpsl. Temnepatypa. Mojenb uWIealbHOrO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISAPHO-KUHETUYECKOW TEOpUU. YPaBHEHUE COCTOSHUS
UJEaJbHOTO Tra3a. 3aKoHbl HJealbHbIX ra3oB. MaeanbHbIl Ta3 B CUJIOBOM TIOJIE.
Pacnpenenenne  bonbimana.  bapomeTtpuueckas — gopmyna.  MakcBeIOBCKOE

pacnpenesieHie MOJIEKYJ UAeaIbHOIO rasa 1o ckopoctsiM.  Omnbit [ TepHa.

Tema 7. IlepBoe HaYaJI0 TEPMOAUHAMHUKH. (2 Yaca)
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Buytpennsiss sHeprus. Pabora raza npu u3MeHeHMH ero oObema. Temuiora.
Tennoemkocts. IIpumeHeHHEe NEPBOrO Havajla TEPMOJAWHAMUKH K HM30IPOLIECCAM.
Anunabatubiii ipouecc. YpaBHeHust Ilyaccona. PaGoTa raza B anmnabaTHOM mpoliecce.
Krnaccuueckass Teopust TEINIOEMKOCTH HJIealbHOro rasa. HeoOpaTumble mnporeccsl.

SBnenus nepenoca. CpeaHsis AJivHa cBOOOIHOTO Ipodera Mosekyn rasa. Juddyzus.

Tema 8. Bropoe Haua 0 TepmoamHaMuKu. (1 yaca)

HeBo3mokHOCTH BeE4HOro JnBUraresss BTOporo poxa wamuHbl. [lukn Kapho.
Makcumanbibiii KIIJI TermoBod MamuHbl. XonoauiabHas MaiidHa. CTaTUCTUYECKHUI
CMBICJT BTOPOTO Haydajla TEPMOJAMHAMHUKH. OHTPONHS KaK KOJMYECTBEHHAs Mepa
CTpPEMJIEHHSI OT MOpSJAKAa K XAaOTUYHOCTM B COCTOSIHUM TEIUIOBOTO PaBHOBECHS.
[TprHUOMD BO3pacTaHusl SHTPOIIUHU OTKPBITON CHCTEMBI.

Teopema Heprcra. HegocTrkuMocTh abComOTHOTO HYIS. Ve CMHEpTreTUKH.

Camoopranu3zaius B >KMBOW 1 HEKUBOU MIPUPOJIE.

Tema 9. Oco0eHHOCTH MOJIEKYJISAPHOr0 B3aUMOAECTBHUS U TEIJIOBOI0
JABHKEHHS B KuaKocTH. (luaca)

[loBepXHOCTHOE  HATSIKEHUE  KUIKOCTH. CMmauuBaHuE. JlaBnenue  Ha
HUCKPHUBJIIEHHON MOBEPXHOCTH Kujakocth. Kanwmigapuele saBieHusi. CTpoeHue
KPUCTANTMYECKMX W aMOphHBIX TBEPAbIX Tell. Kpucrtammueckue pemeTkd. Turb
KpuctaiyioB. JledekTbl KPHUCTAUIMYECKOM pEMIeTKH. TerumoéMKOCTh KPHUCTAJUIOB.
3arpynHeHusT KIAcCUYeCKoW (HU3MKu B OOBSICHEHHH TEMIIEPAaTYypPHOW 3aBUCHMOCTH

TCINIOCMKOCTH TBCPABIX TCII.

Tema 10. DnexkTpocTaTnka. (2 4ac)

DJIEKTpUYECKUI 3apa  3aKOH COXpaHeHus 3apsaa. HanpsiKeHHOCTh Mo
TOYEYHOTO 3apsija. Teopema Octporpaackoro—I aycca. Jlone paBHOMEpPHO
NPOTSHDKEHHBIX  Ted: HUTH (UWIMHApA), IUIOCKOCTH, cdepbl, MIapa. Pabora

MepeMelieHnss  3apsjga B DJJIEKTPUYECKOM  TIOJIe. [ToTeHITMaTBbHOCTH
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anekTpocTaTudeckoro noss. [loTeHuuan nosis To4eyHoro 3apsaa. {umons BO BHENIHEM
anekTpoctatudeckoM mnone. llomspusanma  nuanexktpukoB.  Ilonsspru3oBaHHOCTS,
nudnekTpudyeckas IIpoBOAHUMKM B 3IEKTPOCTATUUECKOM MOJIE. DIEKTPOCTATUYECKast
MHAYKIUS. DJEKTPOCTaTHYECKasl 3allluTa. 3apsbKEHHbIA MPOBOAHUK. PacnpeneneHue
3apsijia 1O TOBEPXHOCTH W TOJsi BOJIM3U MOBEPXHOCTH MPOBOHUKA.DJIEKTPOSMKOCTh

IMPOBOIHUKA.

Tema 11. Ilpupona Toka B MeTasli1ax. (2 yac)

CBs3b CUJIBI TOKA C BEKTOPOM IIJIOTHOCTU TOKa. 3akoHbl Oma u [[>xoyns —Jlenua B
nokaneHOU (muddepeHnuanpHoi) popMe U UX 000CHOBAHUE C TIO3UIIMI KIACCUUYECKOM
TEOPHUH DJICKTPONPOBOJHOCTH MeTauioB.  3akoHel Oma u JDxoyns —Jlenma mis
OIHOPOAHOrO YyuacTka uenu. IlocienoBarenbHOE U MapalIeIbHOE COECIMHEHUE
CONPOTHUBIICHUH. Y CoBUs cyliecTBoBaHUA Toka. Ctoponnue cuibl. J.J[.C. 3akon Oma
U1l HEOJHOPOJIHOIr0 y4yacTka uenu. 3akoH Owma 1 3aMkHyTod uenu. IIpaBuma
Kupxroda mns pacdera pa3BETBICHHBIX IeNell. DNEKTPUYECKH TOK B BaKyyMe.

OmuccroHHbIe siBieHUA. Tok B razax. Buasl ra3oBbix pa3psaoB. [lonsaTue o miazme.

Tema 12. Marneru3sm. (2 yaca)

MarnutHoe noJsie. MarauTHass MHAYKIUA. MariuTHOE MoJie IBUKYIIETOCs 3apsiaa.
[upkyssinyst BEKTOpa MarHUTHOW MHAYKIMHA. MarHuTHOE MOJI€ JUIMHHOTO COJICHOMIA U
topouaa. Ilonss BuxpeBble W moTeHHMandbHble. Cuia Awmrnepa. BzaumoneicTBue
napajjiebHbIX TOKOB. PaMKa ¢ TOKOM B OJHOPOJHOM MarHuTtHoMm mnojie. Pabora 1o
MEepEeMENICHHUIO TTPOBOJIHUKA U KOHTYypa C TOKOM B MarHMTHOM mnoje. Cuna JlopeHia.
ONeKTpOMarHuTHas WHAYKUMSA. BbIBOJ 3akoHAa »SJIEKTPOMAarHUTHOM WHIYKIIMK U3

3aKOHA COXpaHeHus dHepruu. Buxpesbie TOku NHAYKTUBHOCTH COJICHOUAA.

Tema 13. MarHuTHbBIE CBOliCTBa BelecTBa. (2 yaca)
HamarnnunBanne mnapaMarHeTMKOB W JHAMAarHeTMKoOB. HamMarHW4eHHOCTS.

HaHpH)KeHHOCTB MargimMTHOT'O IIOJIA. LII/IpKy.HHI_[I/IH HaAIIPSAKCHHOCTH (SaKOH IIOJIHOI'O
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TOKa). YCJOBHMS Ha TpaHULE pa3jelia JIBYyX MarHeTUToB. DeppoMarHeTHMKH H HUX

cBOMCTBA. /[JoMEHHas CTpyKTypa.

Tema 14. OcHoBbI Teopuu MaxkcBesuia (2 yaca)

3aKOH DJIEKTpOMAarHuTHOM wuWHAyKIMH B (opme MaxkcBemna. Buxpepoe
AJIEKTpUYECKOe Toyie. 3aKoH mojiHoro Toka B ¢dopme Makcpemia. Tok cmernieHusl.
OnbiTel Poynanga u OiixenBanbpaa. Cuctema ypaBHeHMil Makcgeiia. MaTtepuanabHbie

YpaBHEHHS.

Temal5. Kosie6anus 1 BoJIHBI. (24aca)

YpaBHEHHE TApMOHUYECKUX KOJeOaHui. Ynpyras U KBa3uynpyras cuia.

CrnoxeHre OJMHAKOBO HAITPABJICHHBIX KOJIEOAHUN OHOW YacTOTHI, OJU3KUX YaCTOT,
KpaTHBIX 4YacToT. ClOKEHHEe B3aUMHO TMEPHEHIUKYISPHBIX Kosiebanuil. Konebanus
IPY>KUHHOTO MasTHHKA ¢ TpeHueM. JuddepeHnnanbHoe ypaBHEHHE M €T0 pEIICHUE.
BreiHyXeHHbIe KoJIeOaHHS OCHWJUIATOpA IMOA JSHCTBHEM BHEIIHEH CHHYCOUJIATBbHON
cuibl. {uddepennuanbHoe ypaBHeHHWE W ero pemieHue. KBa3ucTalMoOHApHBIH TOK.
JlelicTBy1OIIIEE U CpEeAHEE 3HAUCHUS IEPEMEHHOr0 ToKa. BoHoBoe nBukeHue. Ctosiuue

BOJIHBEI. YPaBHeHI/Ie CTOSTYCH BOJIHBI. 3JI€KTpOM3FHPITHBI€ BOJIHBI.

Tema 16. BornoBasi ontuka. (2 4acoB)

'eomeTpuueckas onThka. 3aKOH OTPAXKEHHMSI M IPEJIOMIICHHS  CBETa.
Nntepdepennmss BonH. KorepentHocts BomH. Judpakmus csera. [lpuHiun
['rolirenca-®Openens.  dudpakmus Dpenens. dudpakuus peHTTEHOBCKUX JTy4eH.

EcrecTBeHHBIN 1 MOIIPU30BAHHBIN CBET.

Tema 17. OcHoBbl KBaHTOBOH ¢(u3uKu. (2 4yaca) 3aHsiTHE NPOBOJAUTCH C
HCII0JIb30BAaHHEM UHTEPAKTHBHOI0 METOAA « MPO0OJEeMHAS JIEKIM .
[IpotuBopeunst  knaccuyecko — guiuku.  W3nmydeHue  yepHOro  Tena.

®dotosnektpuueckuit  3pdexr.  3akoHbl  (oTodPdexTa.  DKCIMEPUMEHTAIBHOE
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000CHOBaHME OCHOBHBIX M€ KBAaHTOBOM MeXaHUKH. JIMHeWuaThle CHEKTPbI aTOMOB.
Yactuua B cepruuecky CHMMETPUYHOM noJie. Bogopoionoio6Hbie aTOMbI B KBAHTOBOM
MexaHuke. MHorosnektpoHHsie aTroMbl. [Ipunnun [laynu. ATOMBI B MAarHUTHOM TIOJIE.
Pacmieriennie ’Hepretuueckux ypoBHe. Dddext 3eemana. DieMEHThl KBAaHTOBOM
cTaTUCTUKU. Pa30BOe MPOCTPAaHCTBO. DYHKINH paclpeeseHnus. DIEMEHTHl KBAaHTOBOM

TCOPHUU U3TYUCHUA.

Tema 18. DiaeMeHTHI (PU3MKH TBEpAOro TeJa. (2 yaca)

30HHAsA CTPYKTypa SHEPreTUYECKOro CHEKTpa OJJIEKTPOHOB TBEPAOrO Tena.
3anoIHEHUE 30H: METAJUIbI, JUAJICKTPUKU U TOJYNPOBOJHUKHU. DJIEKTPONPOBOJIHOCTH
METAJIOB. DJIEKTPONPOBOAHOCTD MOJYIPOBOHUKOB.

ITousiTue JLIPOYHOM MIPOBOJIUMOCTH. TemnepaTypHas 3aBUCUMOCTD
AeKTpOonPoBOIHOCTU. COOCTBEHHBIE U MPUMECHBIC TTOTYIIPOBOIHUKHU. DIICKTPOHHBIN 1
JBIPOYHBIA MOJYNPOBOJAHUK. KOHTAaKT 3J€KTPOHHOTO U JBIPOYHOTO MOJYIPOBOIHUKOB.
[ToTeHmaneHbIN Oapbep P-N—-Tiepexoa.

BonbramnepHnas xapakTeprcTUKa OTYIIPOBOIHUKOBOTO AU0Aa. TpaH3ucTop.

Tema 19. AToMHoOe 1IPO U JIeMEeHTAPHbIE YaCTHIBL.(2 Yac)
Ctpoenne aromHOTO sifpa. Jledekt maccol. DHeprus cBsizu. Monenu siapa.
PannoakTuBHOE H3IydYeHHE W €ro BUJBI. [Tpubopsl nnsi perucTpanuu
PaIHOAaKTUBHBIX M3JydeHHU W dacTull. AnepHbie peakuuu. [Ipespamenue saaep. Ponp
HelTpoHOB. CoBpeMeHHasi u3nueckas kapTuHa mupa. Mepapxus cTpyKTyp MaTEpUU.
YacTtuupl 1 antuyactuibl. @usznueckuid BakyyM. CTaHgapTHasi MOJEIb 3JIEMEHTAPHBIX

gactuil. KBapku, 1enToHbI, KBaHTHI (PyH/IaMEHTAIBHBIX MTOJICH.

II.CTPYKTYPA U COJIEP)KAHUE MIPAKTHYECKOM YACTH
T COUTIIAHBI
1. COAEP)KAHME MMPAKTUYECKUX 3AHATHIA (54 uac)
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3ansaTne 1. Mexanuka. (6 yacoB) 3aHsiTHE NMPOBOAUTCH C HCIOJb30BAHHEM
HHTEPAKTHBHOI'0 METO/AA «IPYNIIOBasi KOHCYJIbTAIUM.
1. Kunemartuka nmocTynaTeabHOIO U BPAIlaTeIbHOTO JIBUKCHUS.
2. JIlmnamuka HrroToHa.
3. 3aKOHBI COXpaHEHMSI DHEPrUM M UMIyJbca. J[MHaAMUKa BpallaTeIbHOIO

JABHKCHMUA. 3akoH COXpAaHCHHUA MOMCHTA UMITYJIbCA. Pa6ora BpalllCHUA.

3ansTue 2. MojieKyJIsIpHO-KHHETHYECKAsl TeOPUsi M TEPMOIMHAMHUKA.(4 Yaca)

1. YpaBHeHUsI COCTOSIHUS, 3aKOHBI HcalIbHBIX Ta30oB. Pacnpenenenue bonbiMmana.
Pacnipenenenne Makcgeia.
2. IlepBoe Hauanmo TepMoIMHAMUKH. BTOpoe Havamo TepMOIMHAMUKH.

3. CrrocoObI IMOCTPOCHUA CMCITNAHHBIX aJITOPHUTMOB.

3ansaTue 3. JjekTpocraTuka. (4 yaca)

1. Hanpspk€HHOCTD AJIEKTPUUECKOTO MOJIS.
2. ITpyHUMD CyNEPIIO3UIIUH.

3.Ilotenuuain nosisg. CBsi3b HANPSIHKEHHOCTH C MOTECHIIUATIOM.

3ansaTue 4. [TocToOAHHBII YJIeKTPUYeCKHd TOK. (4 yaca) 3aHsATHE IPOBOANTCS

C HCITOJIB30BAHUEM MHTECPAKTUBHOI'O METOAA «IPYNIMOBafA KOHCYJIbTAaIlUD).

1. 3aKOHBI TOCTOSIHHOTO TOKA.
2.3aMKHYTBIE 3JIEKTPUUECKUE LICTIH.
3.IIpaBuna Kupxroda. Pacuet nieneii mocTossHHOTO TOKA.

3ansaTne 5. Marderusm. (8 4yacoB)

1. Uaaykiust MarHuTHOTO 1moJis. IT0TOK MarHUTHOM MHIYKIIWH.

2.3aKOH DJJEKTPOMAarHuTHOW WHAYKUMH. HMeayktuBHOCTH KOHTypa. OI.[.C.
3.Camounaykuuu. BzanmHast MHOyKIUsl. DHEPTrUsT MarHUTHOTO TTOJIS.

4.CunoBoe pneiictBue MaruutHoro mnoss. Cuna Ammnepa. PaGora B MarHuTHOM
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5.Cuna Jlopenna. [IBuxeHne 3apsSKEHHBIX YACTHUIL B SJIEKTPUUECKUX U MATHUTHBIX

ITIOJIAX.

3ansitue 6. Kosieoanusi u BoaHbl. (124yacoB)
1.CB0oOOIHBIE KOJIEOaHusl O€3 TPEeHUS U MPU HATUYUU TPEHUS.
2.BeIHYXeHHBIE KOJIeOaHusl.

3.KBazucranuonapHsiit Tok. 3akoH OmMa i el IEPEMEHHOTr0 TOKa.

3ansitue 7. BoaHnoBasi onTuka. (6 yacon)
1. UaTepdepeniisi cBETOBBIX BOJIH. (2 4.)
2. Iudpaxiys cBETOBBIX BOJIH. (2 4.)

3.HOJ’I}IpI/ISaHI/I}I, AUCIICPCHUA U TTOTJIOICHUC CBCTOBBIX BOJIH.

3ansaTe 8. OcHOBBI KBaHTOBOI ¢u3uKku.(8 yacoB) 3aHsiTHE MPOBOAUTCH C
HCI0JIb30BAHUEM HHTEPAKTHBHOIO METO/Ia «IPYNIOBAsl KOHCYJIbTALMSD).

1.3aKk0HBI TEIUIOBOTrO ABIKEeHMSI. KBaHTOBBIE CBOMCTBA CBETA.

2. Inuna Bonuel ne bpoinsa. CootHomenne Heonpenenéunocteit [ eiizendepra.

3.YpaBuenue llpenunrepa. Yactuia B MOTEHIUAIBHOM sIME.

3ansaTue 9. JineMeHTbI (PU3MKHM TBEPAOro TeJia.(2 yaca)
1.271eKTpOonpPOBOAHOCTH METAJIIOB.

2.91eKTpONpPOBOIHOCTh MOJTYNPOBOJHUKOB

3anstue 10. ATOMHOe 1IPO ¥ JIeMEeHTAPHbIE YacTHIbI.(4 Yaca)
1.Jledekt Maccel ¥ SHEPrUs CBS3H siApa aToMa. SaepHble peakiuu.

2.3aKOH paJIMOAKTUBHOIO pacnaja.

2. COOEP)KXAHUE JIABOPATOPHBIX PABOT (36 uac)
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JlabopaTopuas pa6ora Ne 1 «MEXAHUKA» (8 uaco).

1. U3ydeHnne 3aKOHOMEPHOCTH BPAIIATEIILHOTO JBUKEHUS C MOMOIIBI0O MasTHUKA
O6epoOexa.

2. Onpenenenue k03P HUIMEHTa BHYTPEHHETO TPEHUSI )KUIKOCTH MeToAoM CToKca.

3. OnpeneneHrie MOMEHTA UHEPIIUU TET

4. I3mMeHeHue yCKOpeHHs CBOOOJHOIO MaJICHUS C MOMOIIbI0 MaTeMaTHYECKOIO
MasTHHUKA.

5. OmnpejienieHrie MOMEHTA MHEPIIMHU TBEPJIOTO Tejla Ha OCHOBE 3aKOHOB
PaBHOYCKOPEHHOTO JIBH)KCHUS.

6. U3mepenue yckopeHusi CBOOOIHOTO MaIeHUs ¢ MOMOIIbIO 000POTHOTO
MasiTHUKA

7. UccnenoBanue omnpeaenenue Mmoayis FOura meronom usruba.

8. 'mpockor.

9. DkcnepuMeHTaIbHAs MpoBepKa 2-ro 3akoHa HeroToHa

JIaGopaTopnas paGora Ne 2 «MOJIEKYJISIPHO-KWHETUYECKAS TEPHS
A TEPMOJIUHAMUKA» (6 uacos).

1. Omnpenencuue kodphUMEHTa TOBEPXHOCTHOTO HATSIKCHHS KUIKOCTH

2. OrmpeneneHre OTHOIICHHUS TEINIOEMKOCTEH BO3/IyXa MPH MOCTOSHHOM
IaBJICHUU U 00BEME

3. OmpeneneHne TETUIOEMKOCTH TBEPABIX TSI

4, OnpeneneHHe MOJ'ICKyni[pHOfI MAaCCHhI 1 IINIOTHOCTHU I'a3da MCTOAOM OTKA4KH.

JlabopaTopHas padora Ne 3 «DJIEKTPOCTATHUKAY. (2 yaca)

1. Onpenenenue 3MEKTPOEMKOCTH KOHIEHCATOPa METOJ0M MOCTA.

2.M3ydeHnue npoueccoB 3apsiAku U pa3psaKd KOHICHCATOpa
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JlaGoparopuas paGora Ne 4 «IIOCTOSSHHBIN DJIEKTPHUECKHUHU TOK».

(2 vacoB)

N3Mepenune conpoTUBIEHUN € IIOMOILBIO MOCTUKA Y UTCTOHA.

JlabopaTopHas padora Ne 5 <MATHETU3M». (4 uacos)

1. H3yuyeHue MarHMTHOTO TOJISI COJICHOM A C TIOMOIIBIO JaTyuka XoJiia

2. I3ydeHue siBIICHUs] B3AaUMHOW WHTYKIIMU

3. M3ydenue rucrepesuca GeppoOMarHUTHBIX MaTepUaioB

4. OnpeneneHre OTHOIICHUS 3apsiia dJIEKTPOHA K €ro Macce METOI0M MarHeTpoHa
5. 3yuenne MarHuTHOTO MOJIsi COJIEHOUA.

OHpGIIGJIGHI/IG BepTHKaHLHOﬁ COCTAaBIISIFOIIEN MAarHUTHOTO MOJISI 3emiu.

Jlaboparopuasi padora Ne 6 <kKKOJIEBAHUSA U BOJIHbBI». (4 yaca)
1. UccnenoBanne cBOOOTHBIX KOJIEOAHUH B AJIEKTPUUECKOM KOHTYPE.
2. UccnenoBanue BRIHYKJICHHBIX KOJIEOAHUM B KOJIeOaTEIbHOM KOHTYpE.
3. Ompezenenne CKOPOCTH 3BYKa B BO3JIyXe C MOMOIIbI0 ¢uryp Jluccaxy.
4. VI3ydeHue 3IeKTPUIeCKIX KoJieOaHU B CBI3aHHBIX KOHTYpax

5. M3ydyeHue »HIeKTpUYECKHX MPOIECCOB B TMPOCTHIX JIUHEHHBIX MLENsAX MOpH

JNEUCTBUHA TAPMOHUYECKOU JIEKTPOABHKYIIEN CHUIIBI

JlaGopaTtopHas padora Ne 7 «kBOJTHOBASI OIITUKA». (4 yacoB)
1. U3yyenune nudpakiuu cBETa OT OAHOU MIETH

2. OnpesenieHne JUIMHBI CBETA MTPH TOMOIIHN TU(PPAKITMOHHON PEIIETKH
3. Uzyuenune naTepPepeHITMOHHON cXeMbl KoJell HproToHa

4. 3yueHue sBIeHUS MOISIPU3ALINU CBETA U MPOIIECCOB MPOXOKJICHUS CBETA Yepe3

AHU30TPOIHBIE CPEJIbI

5. M3yuenue nqudpakiuu ceeta Ha AUGPAKIIMOHHON peleTKe
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6. Onpenenenue GOKYCHBIX PACCTOSHUM TOHKHUX COOMpPATEbHON U pacCeUBAIOIICH

JIUH3.

Jla6opaTopHas paGora Ne 8 <OCHOBBI KBAHTOBOM ®U3UKM». (4uaca)
1. 3yuenue criekTpa BoJOpoaa

2. OnpeneneHre pe30HaHCHOTO NoTeHInana mertogaom dpanka u ['epua

3. Uzyuenue BHemHero ¢hotoaddexra

4. 3y4yeHue abCOIOTHO YEPHOTO Tea.

Jlaboparopuas padora Ne 9 «QJIEMEHTBI ®U3NKHU TBEPJOI'O TEJIA».
(4uaca)

1. Onpenenenrie paboThI BEIXO/1A JIEKTPOHOB U3 METAJLIA

2. CaoiicTBa p-n nepexoja. MccnenoBanue noixynpoBOIHUKOBOTO THOAA

3. U3yuenne TemmnepaTypHO 3aBUCHMOCTH CONPOTHBICHHUS METAJIOB |
MOJTYTIPOBOAHUKOB.

4. OnpeneneHue IIMPUHBI 3aMPETHOW 30HBI IMOJYMPOBOJHUKOB IO CIIEKTpam
OTpaXeHUSI.

5. OmpesieneHrie KOHUEHTPAIIUU U TOABM)KHOCTH HOCHUTEJNIEH TOKAa B MPOBOJIHUKE

MetoaoM 3 dexra Xoia.

I1l. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIIUXCA

Y4eOHo-MeToInUeCKOe 00ECTICUeHNE CaMOCTOSTEIHbHOU pabOThl 00YUAIOIUXCS 110
mucnurinae «Pu3ukay npeacrapiieHo B [Ipmtoxennn 1 u BKiroyaeT B ceOs:

e TUTAH-TPA(UK BBIMOJHEHUS CaMOCTOATEIBLHOW paOOTHI MO AUCHMILIIMHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BpPEMEHHU Ha BBHITIOJHEHHUE 10 KaXKI0MY 33/1aHUIO;

e XapaKTepUCTUKA 3aJaHUM JJISI CaMOCTOSITEIbHOM paboOThl CTYJAEHTOB U

MCETOANYICCKHUEC PCKOMCHAAIINWHN 110 X BBIITOJIHCHUIO,
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e TpeOOBaHU K IPEJICTABICHUIO U OQOPMIIEHUIO PE3YJIbTATOB CaMOCTOSITENIBHOM

paboThI;

e KPUTEPUU OLIEHKU BBITIOJIHEHHS CAMOCTOSITEIbHOU PaOOTHI.

IV. KOHTPOJIb JOCTUXEHUS HEJEN KYPCA

/1

Kontponmupyem
bIe MOTyNH/
paznesnsl / TeMbI

TV CITATIINHEI

Kopp! 1 aTans! popmupoBanus

KOMIIETESHITNH

OneHouHbIE CpesICTBA -
HAanMMCHOBAHUEC

TEeKYIIUI MIPOMEKYT

KOHTPOJIb

Oo4yHada
arrecraigu
s

1 | Pasnmenl.
dusnueckue
OCHOBBI
MEXaHUKHU

OIIK-2

3Haer:
- OCHOBHbIE (PU3NYECKUE

3aKOHBI ¥ KOHLEIUH;
- OCHOBHBIE METOIbI U
IpUEMBI IPOBEACHUS
(bu3nIecKoro
JKCIIEPUMEHTA U
crocoObI 00paboTKH
JKCIIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOMCTBO U
IPUHLIMIIBI IeHCTBUS
bu3ndecKux MpubopoB u
UX DJIEMEHTOB;

- HanboJiee BaKHbIE U
(byHIaMeHTalbHbIE
JOCTH)KEHUS
- (huznueckoit HayKH;

- OCHOBBI B3aUMOCBSI3U
(GU3UKU C TEXHUKOM,
IIPOU3BOJICTBOM H
JPYTUMH HayKaMu

VYerHbIl onpoc
(YO-1)

DK3amMeH
Bomnpocsr
1-16

YMeer NpuMeHATh
JIOTHYECKUE TTPUEMBI
MBILIUIEHHS - aHATIU3 U
CHHTE3 IIPU PELICHUN
3ajauy;

OPUMEHSTh 3aKOHBI
buzuky s
OOBSICHEHUS pa3IMYHBIX
IIPOLIECCOB;

YcTHBIN onpoc
(YO-1)
KoHnTpobHas
pabora (ITP-2)
Tecr (ITP-1)

OK3ameH
Bomnpocer
1-16
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IIPOBOJIUTH U3MEPEHUS
(GU3NIECKUX BETHYUH U
OLICHKY IOTPEIIHOCTEN
VU3MEPEHUI

¢dusuke;

JTaHHBIX;

Bmageer meromamu
TGOpCTI/ILIGCKI/IX nu
3KCH€pI/IMeHTaJ'II>HI)IX
HCCIEOBAaHUN B

MeTo1aMu 00pabOTKH

HaBBIKAMH TIOUCKA
Hay4yHOU MHpOpMaIHH,
HEe0O0XO0INMO IS
pa3paboTku
COOCTBEHHBIX
MIPOEKTHBIX PEIICHUH B
HCCIIeTyEMOM
MpeMETHOM 001acTH

VYerHbIi onpoc
(YO-1)
KontponbHas
pabora (ITP-2)

DK3aMeH

Bomnpocsr
1-16

2 Pasznen 2.
OCHOBEI

n

(0737041

TEPMOJUHAMHUKHU

MOJIEKYJISIPHOM

3Haer:

JaHHBIX,

OIIK-2 - OCHOBHBIE (hM3HYECKHE
3aKOHBI U KOHIIETIIIHH;

- OCHOBHBIE METOJIbI U
IPUEMBI IPOBEICHUS
buznIecKoro
IKCTIIEPUMEHTA U
crocoObl 00paboTKH
IKCIIEPUMEHTAIBHBIX

- YCTPOWCTBO U
MPUHIIMIIBI 1eHCTBUS
bu3HIeCcKuX MPUOOPOB U
UX DJIEMEHTOB;

- Hau0oJiee BaXKHBIC U
(GyHIaMeHTabHbIC
JOCTHKCHUS
- (puznueckoit HayKH;

- OCHOBBI B3aUMOCBSI3U
(H3UKH C TEXHUKOH,
IPOU3BOJICTBOM H
JIPYTUMH HayKaMH

VYcTHbI onpoc
(YO-1)

DK3aMeH

Bomnpocsl
17-35

3ajad4;

YMeer IpUMEHATh
JIOTUYECKHE TPUEMBI
MBIILIJIEHHS] - QHAJIU3 U
CUHTE3 IIPU PEILICHUHN

IMPUMCHATH 3dKOHBI

YeTHbIT opoc
(YO-1)
KoHTpobHas
pabora (ITP-2)
Tecr (ITP-1)

OK3aMeH

Bomnpocer
17-35
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busuky IS
00BSACHEHUS Pa3INYHBIX
IIPOLIECCOB;
IPOBOJUTH U3MEPEHUS
(GU3NIECKUX BETHMUUH U
OLIEHKY IOTPEIIHOCTEN
VU3MEPEHUI

Bnaneer meromamu
TEOPETUICCKHIX U
IKCIIEPUMEHTAITLHBIX
HCCIEJOBAaHUN B
¢dusuke;
MeToJIaMu 00pabOTKH
JIAHHBIX
HaBBIKAMU ITOMCKA
Hay4yHOU MHpOpMaIHH,
HEe0O0X0INMOI IS
pa3paboTku
CcOOCTBEHHBIX
MPOEKTHBIX PEIICHUN B
uccieyeMou
MpeMETHOM 001acTu

VYerHbIM onpoc
(YO-1)
KonTtponbHas
pabora (ITP-2)

OK3aMeH
Bomnpocsr
17-35

Paznen 3.
DIIEKTpOCTaTHKA
Y TMIOCTOSIHHBIN
AJIEKTPUYECKUI
TOK

OIIK-2

3Haer:
- OCHOBHBIE (hM3HYECKHIE

3aKOHBI U KOHIICTILINH;
- OCHOBHBIE METOIbl U
pUEMBbI IPOBEACHUS
bu3nIecKoro
JKCIIEPUMEHTA U
crocoObl 00paboTKH
IKCIIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOWCTBO U
MPUHIIMIIBI 1eHCTBUS
bu3HIeCcKuX MPUOOPOB U
UX DJIEMEHTOB;

- HanboJiee BaXKHbBIE U
(GyHIaMeHTaTbHbIE
JOCTHKCHUS
- (puznueckoit HayKH;

- OCHOBBI B3aUMOCBSI3U
(U3UKH C TEXHUKOM,
IPOU3BOJICTBOM H
JIPYTUMH HayKaMu

VYcTHbI onpoc
(YO-1)

DK3aMeH
Bomnpocsl
36-53

YMeer NIpUMEHATh
JIOTUYECKHE NTPUEMBI
MBIIIJIEHNS] - QHAJIU3 U

YeTHBIT opoc
(YO-1)
KoHTpobHas

OK3ameH
Bomnpocer
36-53
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CUHTE3 TIPU PEIICHUHU
3a/1ad4;
PUMCHSITh 3aKOHBI
busuky s
00BSACHEHUS Pa3INIHbIX
MIPOIIECCOB;
MIPOBOJIMTH U3MEPEHUS
(U3NYECKUX BEITUIHH U
OLICHKY MOTPEITHOCTEN
W3MEPEHUI

pabora (ITP-2)
Tecr (ITP-1)

Brnaneer mMeromamu
TGOPCTI/I‘IGCKI/IX nu
3KCHepI/IMeHTaJ'H)HBIX
HUCCIIEIOBAaHUI B
¢dusuke;
MeTOIaMu 00pabOTKH
JAHHBIX;
HaBbIKAMHU ITIOHUCKaA
Hay4YHOU MH(OpMAIUH,
HE0OXOIMMOM I
pa3paboTku
COOCTBEHHBIX
MPOEKTHBIX PENICHUN B
uccieyeMou
peAMETHOM 001acTu

VYerHbIM onpoc
(YO-1)
KontponbHas
pabora (ITP-2)

DK3aMeH

Bomnpocsr
36-53

4 Pasznen 4.

HU3M

DJIEKTpOMarHeT

OIIK-2

3Haer:
- OCHOBHBIE (hM3HYECKHE

3aKOHBI U KOHIICTIIIHH;
- OCHOBHBIC METOJIbI U
IPUEMBI IPOBEICHUS
bu3nIecKoro
IKCIICPUMEHTA U
crocoObl 00paboTKH
IKCIIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOUCTBO U
HNPUHIUIBI 1eHCTBUS
dusnueckux npubOpoB u
UX DJIEMEHTOB;

- HanboJiee BaXKHbBIE U
(GyHIaMeHTaIbHbIE
JOCTHKCHUS
- (puznueckoit HayKH;

- OCHOBBI B3aUMOCBSI3U
(U3HUKH C TEXHUKOM,
IPOU3BOJICTBOM H
JIPYTUMH HayKaMu

VYcrHblit onpoc
(YO-1)

DK3ameH
Bomnpocsl
54-75
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YMeer npuMeHsTh
JIOTHYECKUE TTPUEMBI
MBILUICHUS - aHATIN3
CHHTE3 IIPU PEUICHUN
3aza4;
NPUMEHSTh 3aKOHBI
buszuku 11t
00BSCHEHUS Pa3INnIHBIX
IPOLIECCOB;
IIPOBOJIUTH U3MEPEHUS
(GU3NIECKUX BETHUUH H
OLICHKY MOTPEITHOCTEN
W3MEpEeHUN

VYerHbIi onpoc
(YO-1)
KontponsHas
pabora (ITP-2)
Tecr (ITP-1)

OK3amMeH
Bomnpocsr
54-75

Bnaneer mMeromamu
TEOPETUICCKHUX U
IKCIIEPUMEHTAITLHBIX
HUCCIIEIOBAaHUI B
¢dusuke;
MeToaamMu 00paboTKH
JaHHBIX;
HaBBIKAMM IIOMCKA
Hay4YHOU MH(OpMAIUH,
HEO0OXOIUMOM I
pa3paboTku
COOCTBEHHBIX
MIPOCKTHBIX PEIICHHUI B
uccieyeMou
peAMETHOM 001acTh

VYerHbIl onpoc
(YO-1)
KonTtponbHas
pabora (ITP-2)
Pedepar

DK3amMeH
Bomnpocsr
54-75

OIIK-2

3Haer:
- OCHOBHBIE (hM3HYECKHE

3aKOHBI U KOHIICTIIIHH;
- OCHOBHBIC METO/JIbI U
IPUEMBI IPOBEICHUS
bu3nIecKoro
IKCIICPUMEHTA U
crocoObl 00paboTKH
9KCIIEPUMEHTAIbHBIX
JTAHHBIX;

- YCTPOWCTBO U
HOPUHIUIBI 1eHCTBUSA
¢u3nueckux npuOOpPoB u
UX DJIEMEHTOB;

- HanboJiee BaXKHbBIC U
(GyHIaMeHTaTbHbIC
JOCTHKCHUS
- (puznueckoit HayKH;

- OCHOBBI B3aUMOCBSI3U

VYcrHblit onpoc
(YO-1)

DK3ameH
Bomnpocsl
76-99
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(GHU3UKN C TEXHUKOM,
IPOM3BOJICTBOM U
JPYTrUMH HayKaMH

YMeer npuMeHsTh
JIOTHYECKUE TTPUEMBI
MBILIUICHUS - aHATIN3
CHHTE3 IIPH PEIICHUN
3az1a4;
IPUMEHSTh 3aKOHBI
buszuku 11t
00BSCHEHUS Pa3INIHBIX
IPOLIECCOB;
MIPOBOJIUTH H3MEPEHHS
(GU3NIECKUX BEITHUUH H
OLIEHKY MOTPENTHOCTEN
W3MEpEeHuN

VYerHbIi onpoc
(YO-1)
KontponbHas
pabora (ITP-2)

OK3ameH
Bomnpocsr
76-99

Bnaneer meromamu
TEOPETUICCKHIX U
AKCIIEPUMEHTAIIbHBIX
HCCIIENOBAaHNN B
busnke;
MeToaamMu 00paboTKH
JaHHBIX;
HaBBIKAMM IIOMCKA
Hay4yHOU MH(OpMAIUH,
HE0OXOIMMOM I
pa3paboTku
COOCTBEHHBIX
MIPOCKTHBIX PEIICHUI B
uccieyeMou
peMETHOM 00J1acTH

VYerHbIl onpoc
(YO-1)
KonTposbHas
pa6ora (ITP-2)

DK3amMeH
Bomnpocsr
76-99

6 Pasznen 6.
BonnoBas
OIITHKA

OIIK-2

3Haer:
- OCHOBHBIC (DU3UYCCKUE

3aKOHBI M KOHIETILINH;
- OCHOBHBIE METO/IbI U
IPUEMBI ITPOBEICHHUS
¢du3ngeckoro
IKCTIEPUMEHTA
crnocoObl 00paboTKH
IKCTIEPUMEHTAIBHBIX
JaHHBIX;

- YCTPOWCTBO U
NPUHIINIIBL ICHCTBUS
¢du3nueckux npudOpoB u
UX DJIEMEHTOB;

- Haubosee BaXKHbIE U
(GyH1aMEHTaIIbHbIE

YcTHBI onpoc
(YO-1)

DK3aMeH

Bormpocsr
100-111
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JOCTHKCHUS

- (puznueckoit HayKH;

- OCHOBBI B3aUMOCBSI3H
(U3HUKY ¢ TEXHUKOM,
IIPOM3BOJICTBOM U
JPYIMMHU HayKaMu

YMeer npuMeHsTh
JIOTHYECKHE TPHEMBI
MBIIUTICHHS - aHATIN3
CHHTE3 IIPH PEIICHUN
3ajady;
NPUMEHSTh 3aKOHBI
bu3uku 11
00BSCHEHUS Pa3INnIHBIX
MIPOLIECCOB;
MIPOBOJIUTH U3MEPEHHS
(GU3NIECKUX BEITHUUH H
OIIEHKY MOTPEITHOCTEN
W3MEpEeHUN

VYerHbIM onpoc
(YO-1)
KontponbHas
pabora (ITP-2)

DK3aMeH

Bomnpocsr
100-111

Bnaneer meromamu
TEOPETHUYECCKUX U
AKCIIEPUMEHTAIIbHBIX
HWCCIIENOBAaHNN B
busnke;
MeToaamMu 00paboTKH
JaHHBIX;
HaBBIKAMM IIOMCKA
Hay4yHOU MH(pOpMAIUH,
HEO0OXOIUMOM I
pa3paboTku
COOCTBEHHBIX
MIPOCKTHBIX PEIICHUI B
UCCIIeyeMOU
MPEeAMETHOM 00J1acTH

VYcTHbI onpoc
(YO-1)
KonTposbHas
pa6ora (ITP-2)

DK3aMeH

Bomnpocsl
100-111

7 Pasnen 7.
KBanrtoBasg
¢duzuka

OIIK-2

3Haer:
- OCHOBHBIC (PU3UYCCKUE

3aKOHBI M KOHIIETIIINH;
- OCHOBHBIE METO/Ibl U
IPUEMBI ITPOBENICHHUS
¢du3ngeckoro
IKCTIEPUMEHTA
crnocoObl 00paboTKH
IKCTIEPUMEHTAIBLHBIX
JaHHBIX;

- YCTPOMCTBO U
NPUHIIMIIBL ICHCTBUS
¢du3nueckux npudOpoB u

YcTHBI onpoc
(YO-1)

DK3aMeH
Bormpocsr
112-126
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X OJICMCHTOB,

- HauboJiee BaKHbIE U
byHIaMeHTaNbHBIC
JOCTYKEHUS
- (puznueckoit HayKH;

- OCHOBBI B3aHMOCBSI3U
(bU3UKY ¢ TEXHUKOMH,
IIPOM3BOJICTBOM U
JPYTUMH HayKaMu

YMeer NpuMeHsTh VYceTHbIl onipoc | Dk3aMeH
JIOTUYECKUE MTPUEMBI (YO-1) Bompocsr
MBIIUICHUS - aHATIU3 U KonTtponpras | 112-126
CUHTE3 IIPU peleHUN pabora (ITP-2)

3amaq;

MPUMEHSTh 3aKOHBI
bu3uku 11
00BSCHEHUS Pa3INnIHBIX
MIPOIIECCOB;

IPOBOJUTH U3MEPEHUS

(GU3NUECKUX BEIUYUH U

OLIEHKY MOTPEITHOCTEN

M3MEpPEHUI
Bnaneer metromamu YcrHblii onpoc | Dk3ameH
TEOPETUUECKHUX U (YO-1) Bompocsr
AKCIIEPUMEHTAJIbHBIX Kontponpnas | 112-126
UCCJIC/IOBAHHI B pab6ora (ITP-2)
busuke; Pedepar
MeToaamMu 00paboTKH
JTAHHBIX;

HaBBIKAMM IIOMCKA
Hay4YHOU nHpopMauu,
HE00XOIUMOM I
pa3paboTKu
COOCTBEHHBIX
IIPOCKTHBIX PEIICHUI B
UCCIIeyeMOU
npeIMeTHOM obmacTu

TuroBble KOHTPOJIBHBIE U METOJIUYECKAE MATEPUAIIBL, ONPEACISIONIME TPOLEAYPbI
OLICHUBAHUS 3HAHWM, YMEHUW U HABBIKOB U (MJIM) OMbBITA JAEATEIBLHOCTH, a TaKkKe
KpUTEpUU U TIOKa3aTelaH, HEOOXOJUMBbIE ISl OLICHKM 3HAHWMN, YMEHHI, HABBIKOB U
XapaKTEepU3ylIIMe AHTanbl (OPMUPOBAHUS KOMIETEHIHMI B MPOILIECCE OCBOCHUS

o0pazoBaTeIbHOM TporpaMMBbl IipeAcTaBiieHsbl B [Ipunoxenuu 2.
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V. YYEBHO-METOJINYECKOE OBECIIEYEHUE
JUCHUIIJINHBI
OcHoBHas1 iUTEpPaTypa
1. http://www.twirpx.com/file/238310/ Jletnadp A.A., SBopckuii B.M. Kypc
¢uzuku: Yued. nocod. — M.: Beici. k., 2006. — 718 c.
2. http://www.twirpx.com/file/348494/ Tpodumosa T.U. Kypc o¢usuku: Yueb.

noco0. ans By30B.— M.: Beicu. mik., 2006. — 352 c.

3. Uyxpuii H.UA Ousuka. Y.l1.MexaHuka, MojiekynspHas Qusuka u
tepmoanHamuka: PexomenmoBano JIB PYMI] B kadectBe ydeOHOTro mocoOus st
CTYJICHTOB TEXHHUUYECKHUX CIelHaibHOCTEN By30B peruona / Uyxpuit H.U., KonoGosa
A.Jl. .— BnaguBoctok. — U3a-Bo JIBI'TY, 2007. -1 12 c.

4. http://www.twirpx.com/file/515568/ JIsixoBa JLIL dusuka.

Y.2.OnekTpudectBo U MarHetusMm: Pekomengoano J[B PYMI] B kauectBe yueOHOTO
ocoOus JIs CTYJIEHTOB TEXHUYECKUX CHelMalbHOCTEN By30B peruona / Jlsxosa JLIL.,
Ocyxosckas JLIL., Tepnenkuit 1. A. — BnaguBoctok. — M3a-8o JABI'TY,2007. — 98 c.

5. http://window.edu.ru/library/pdf2txt/123/45123/21901 JIBIMYEHKO H.IT.

®dusnka. Y.3. Konebanust u BosHbl: PexomennoBano /B PYMI] B kadecTBe yueOHOTO
nocoOus sl CTYACHTOB TEXHHUYECKUX CICIHAIBLHOCTEH BY30B pernoHa / JIBIMYEHKO
H.IT., Tepnenxuii 1.A. — Bnagusoctok. U3a-Bo JIBI'TY, 2006. — 173 c.

6. http://window.edu.ru/library/pdf2txt/124/45124/21902 Tepnenkwuii N.A.

Ousnka. U.4. Atromnas ¢usuka: Pexomenaoano /JIB PYMII B kadectBe y4eOHOTO
mocoOust ISl CTYJACHTOB TEXHWUYECKHX CICIUATbHOCTEH BY30B pervioHa / Tepreuxuit

N.A., Kamenes O.T.—Bnagusoctok, 2006.— 86 c.
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1. http://www.twirpx.com/file/624382/ Kypc ¢usuku: YueOHHK 1)1 BY30B: B 2 T.
/Moxa pen. B.H. Jlozosckoro. — CII6.: U3n-Bo «Jlanby, 2003. — 576 ¢., 592 c.

2. http://obuk.ru/212137-kalashnikov-n-p-smondyrev-m-a-osnovy-fiziki-v-2-h-

tomah.html Kamamuukos H.II. OcHoBbl ¢usuku: Yueb. mis By3oB: / KanamHu-koB
H.IT., CmonasipeB M.A. — B 2 1. — M.: Jlpoda, 2004. — 400 c. , 432 c.
3. http://lwww.twirpx.com/file/618995/ Kanamuukos H.I1., Cmonaeipes M.A.

OcHoBbl puzuku. YnpaxHenus u 3agaun. — M.: llpoga, 2001. — 532 c.
4. MancypoB A.H. ®usnueckas kaptuHa mupa : yueonuk / A.H. Mancypos. — M.:
Hpoda, 2008. — 270 c.

5. http://www.twirpx.com/file/172123/ Bonbskenmreitn B.C. COopHuK 3amau 1o

obmemy kypcy buszuku.— CII6.: CnerJlut, 2002. — 327 c.

6. UeptoB A.I'., BopoOGreB A.A. 3anaunuk mo dusuke. YueOHoe mocobue s
CTYAEHTOB BTy30B.— M.: Bricui. mkona, 1988, 527 c.

7. Tumaxosa I'.Il. ®usuka: Yueb. mocobue ajsi OpraHu3alUui WHAUBUIYAIBHOU U
caMmocTosTebHON padboTel ctyaeHToB / I'.I1. Tumakosa, H.W. YUyxpwuii. — BiraauBocTox :
Wznarensckuii nom ansHeBoct. peaepanbH. yH-T, 2012.—64 c.

8. http://www.twirpx.com/file/153173/ Tumnep I1.A., Jinysmmun P.A.

CoBpemennas ¢pusuka: B 2-x 1.—Ilep. ¢ aarn. — M.: Mup, 2007. — 496 c. , 416 c.

9. Ieimuenko H.IT., Jlepuyk ILII. KypcoBbie u muriomubie paboThl 10 (QU3HMKE.
Meroaudeckne YyKazaHUS HM TeMbl paboT 1Mo (QU3HKE H CMEXHBIM HayKaMm.—
Komcomonbck-Ha-Amype: U3n-so Ka/AT'TIY, 2003. — 321 c.

10. I'aiigait JI.W. BpamarenpHoe aBMKeHHE : yueO-Mero. mocooue / JI.LW. TNaiimait
: JlaneHBoOCT. denepan. yH-T. — BraamuBoctok: WM3matenbckuit gom  JlanbHEBOCT.
dbenepansH. yH-T, 2013.—40 C.

11. Taiimait  JL.M. KwunHemMaTtumka TOCTyNaTeIbHOTO JBIXKCHHUS : Yy4eOHO-
Metoandeckoe nmocooue / INavimait JI.W.: JanpHeBocTOUH. denepan. yH-T : U3gaT. nom

HansHeBocT. peaepanbH. yH-T, 2013. — 24 c.
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12. Taiinait JL.U. Pemenue ¢u3znueckux 3ajgad mpu JBUKEHUHU TeJa MO CIO0XKHOU
TpaeKkTopuu yueOHo-MeTroanueckoe nocooue / Iaigait JI.W.: JlanpHeBocTOUH. Qeaepar.

yH-T : U3nat. nom JlansHeBocT. denepanbH. yH-T, 2013.—16 c.

CnpaBouyHas quTepatypa no ¢gusnke u MaTeMaTuKe

1. ABopckuit b.M., lletnad A.A. , Jlebener A.K. CnpaBounuk no ¢usuke amus
UH)XEHEpPOB M CTYACHTOB BY30B: 8-¢ u3aA., uchp. u mnepepad. — M.: OOO wu3n-Bo
OHUKC, uzn-Bo «Mup u odpazoanue», 2006.— 1056 c.

2. XpamoB I'.A. ®usuka. buorpaduueckuii cnpaounuk — M.: 1983.

3. Kuben N.H., Kuben B.. ®uszuka: CnpaBounnk.— XapskoB: ®onmo, M.: OO0
“M3n-Bo ACT™, 2000. — 480 c.

4. CnpaBounuk 1o ¢usuke/ U.M. [lyoposckuii, b.B. Eropos, K.I1. Ps6omanka.—
Kues, HaykoBa Jlymka, 1986. — 558 c.

5. Beiroackuit M., CnpaBouynuk no Beiciiet marematuke. — M.: ACT Actpernb,

2006. — 991 c.

VIMETOANYECKHUE YKA3AHUA ITO OCBOEHHMIO JUCHIUTIJIMHBI

Ha m3yuenue mucummiunbl «@u3uka» orBogutcs 144/40 bacoB ayIuTOPHBIX
3aHsaTui 1 216/320 4acoB caMOCTOSTEIIFHOM pabOTHI.

CoBpemMeHHbBIE o0Opa3oBaTeIbHbIC TE€XHOJIOTUU penycMaTpUBAIOT
B3aMMOCBSI3aHHYIO JEATEIbHOCTh MpernojaBarena u ydamuxcs. [Ipu uzydyenun nanHou
JUCUUIUIMHB HUCIOJIB3YIOTCSl TPAJULMOHHBIE U HWHTEPAKTUBHBIE O0O0pa30oBaTEIbHbIC
TE€XHOJIOTUU:

Hucrmmummaa  «@u3nkay CTPyKTypupoBaHa mo npuHmumy «OT YacTHOTO K
oOmemy». Takoil moaxoq B Yy4eOHOM Tpollecce€ MO3BOJSET TMOCIEI0BATENbHO
CUCTEMATU3UPOBATh 3HAHMS CTYAEHTa, YTO CHOCOOCTBYET JIy4lIEMY YCBOEHHUIO

JUCHUITIINHEBIL. I/I3yquI/Ie JUCHUINIMHBI IIPCAIIOJIaracTt HOCTynaTeHLHBIfI moaxona II0
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MIPUHIIMITY YCJIOKHEHUS OT 3HAKOMCTBAa C TEOPHUEH M PACCMOTPEHHS MPaKTHUYECKHUX
MIPUMEPOB, JO CAMOCTOSITEILHOTO U3YUYEHUSI TUCITUTIIUHBI.

B npomecce wum3ydeHuss Marepuana y4eOHOro Kypca MpeArnoJiararoTcs
pazHooOpa3Hbie (QopMbl pabOT: JEKIHUH, MPAKTHUYECKUE 3aHATHS, J1a0OpaTOPHBIM
MPaKTUKYM, CAMOCTOsITEeIbHAs paboTa.

Jlekiuu TPOBOAATCS B BUJE TMPE3CHTAIMU. B HUX OCBEMIAIOTCS BOMPOCHI,
COOTBETCTBYIOIIME TemaTuke Jekiui (pasaen |). Haubonee BakHbIe BOIPOCH U
TEOPEMBI pa30UPAIOTCs] YCTHO C yYacTHEM CTYAeHTOB. Llenb JIEKIIMOHHOTO Kypca — J1aTh
3HaHUS CTYJEHTaM B 00JacTH (U3WKH, 3QJI0KUTh HAyYHbIE U METOJO0JOTHYECKHE
OCHOBBI JUJISI CaMOCTOSITEJIbHOW pabOThl CTYJAEHTOB, NMPOOYAWTh B HUX HUHTEpPEC K
Oynymieit mpodeccun.

[Ipy wW3ydYeHWM OUCHUIUIMHBI OCYIIECTBISIOTCA TEKYIIW, NPOMEXYTOUHBIA U
UTOTOBBI KOHTPOJIb MO AUCHUILIINHE.

Texymuii kouTposb (TK) ocHOBaH Ha ycTHOM ompoce pa3 B Heaento. OCHOBHas LIEJb
TK: cBoeBpeMeHHasi OllEHKa YCIEBA€MOCTH CTYAEHTOB, MOOYyXKIawIas ux padboraTh
PaBHOMEPHO, UCKIIF0Yasi MaJlbl€ 3arpy3KH WIH MEPETrPy3KU B TEUEHUE CEMECTPA.

[Tpomexytounbiii  koHTposib (ITK) — ocymectBasercs B dopMe pyOeKHBIX
KoHTpOJIbHBIX pabotr (PKP). U TectupoBanms mo paszmenam. llenp IIK: moOyauTh
CTYJIEHTOB OTYUTATHCS 3a YCBOCHHUE pa3jielia JUCIHUIUIMHBI HAKOMMUTEIbHBIM 00pa3oM,
T.€. CHa4aya 3a IEPBBIM, 3aTEM 3a BTOPOU pa3neibl Kypca. YcnemHoe Hanucanue PKP
MO3BOJIIET CTYJIEHTY PAaCCUMTHIBATH HA BBICTABICHUE JIOCPOYHON SK3aMEHAIIMOHHOU
OIleHKH. 3a UK o0yueHus npeaycMmorpero 6 PKP u 6 ceancoB TecTupoBaHusl.

Uroroseiii koHTposnbs mo aucuumuinde (MKJ[) - 3To mpoBepka ypoBHA YyueOHBIX
JOCTVKEHUM CTYJEHTOB IO BCEM AUCHMIIMHE 3a cemecTp. DopMbl KOHTPOJIS: 3a4eT.
[IpoBoaUTCS TpaguUMOHHBIM crocoOooM. llenb HWTOrOBOro KOHTPOJIA: MPOBEpPKA
0a30BbIX 3HAHWN NUCIUIUIMHBI, MOJYYEHHBIX MPU €€ W3YYEHUHU, JOCTATOYHBIX JIJIsi

MOCJeAYIOIIero 00yueHus 1 Oyayiiei npodeccuoHanbHON AesITEIbHOCTH.
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PexoMenaanum nmo padore € JIMTEPATypoOil: NPOCIYIIAHHBIM MaTeEpUall JEKIUU
CTYJIEHT JOJDKeH Mpopaborarh. JlJisi 3TOro B MPOLECCE OCBOEHHUS TEOPETUYECKOTO
MaTtepualia JUCUUIUIMHBI CTY/IEHTY HEOOXOJIMMO BECTU KOHCIEKT JIEKIMA U J0OaBIAThH
K JICKUMOHHOMY MaTepuany UHGOpMaluio, TMOJYyYEHHYI0O U3 PEKOMEHIyeMOM
JUTEpaTyphl U UHTEPHET UCTOYHUKOB.

KoHcreKT nekuuii peKoMeH1yeTcsl HAUMHATH C IJ1aHa U3JlaraeMoro Marepuasia,
YTOOBI JIJ151 C€0s1 CTPYKTYpUPOBATh COOTBETCTBYIOIIYIO TeMY JieKI[uu. KoHCnekT He
JIOJIKEH OBITh JOCTOBHBIM. JKenaTebHO 3aNUChIBATh JIEKIIMOHHBIN MaTepHual KpaTko,
TOJILKO CaMOe€ CYIIIeCTBEHHOE. PEKOMEHI0BaHO MCTIOIb30BaTh MOJIS JUIsl 3aMETOK WIIH
BOMPOCOB, KOTOPBIE CTYACHT HE MOHSJ BO BPEMs JICKIIUH, JI1 TOTO, YTOOBI UX YTOUYHUTD
y MpenoiaBaTelis, HO MPeIBAPUTEIHHO MONBITABIINCH HAUTH OTBET CAMOCTOSATENBHO.

K nexmusm HeoOX0AMMO TOTOBUTHCA. 151 ATOrO CTYAEHT HOKEH MPOCMOTPETH
MaTepuan Oyaylie JeKIMU 3apaHee, OTMETUTh JJIsi ce0si HamboJiee CIOXKHBIE WU
HENOHATHBIE MaTepuanbl JIEeKIMH, C TEeM, YTOOBl 3aJaTb BO BpeMs JIEKIIHH
COOTBETCTBYIOIIIME BOMPOCHI MPENoaBaTemio. Takoil moaxo 1 MO3BOJUT Jierye u Ooiee
JETaIbHO YCBOUTH JAHHYIO JTUCLUILIAHY.

[IpakTrueckue 3aHATUS HALEJEHBl HA 3aKpeIUICHUE JIEKUMOHHOTO MaTtepuana. K
HUM CTYAEHT JIOJDKEH TOTOBUTHCS 3apaHEe CaMOCTOSITENIbHO, M3YYHMB IUIaH 3aHATHS,
COOTBETCTBYIOIIYIO TEMY JICKIIUH, PEKOMEH/IOBAHHYIO MPENOJiaBaTesieM JIMTepaTypy U
BOIIPOCHl i1 TOATOTOBKHU. IIpoBeeHHe NpakTUUECKOro 3aHATHS B ayAUTOPUH
HAa4YMHAETCSI C YCTHOIO OIpOca, TaKOM MOAXOX JaeT BO3MOYKHOCTH ITPEMNOJABATEIIO
OLICHUTh TOTOBHOCTb CTyAE€HTAa K BBINOJHEHHIO T[OCTABJIEHHBIX 33a/Jady B
COOTBETCTBYIOIIEH MPAKTUIECKON padoTe, a CaMOMYy CTYJICHTY MOJONTH OTBETCTBEHHO
K TOATOTOBKE K 3aHITHIO, YTO CHOCOOCTBYET JydYIIEMy YCBOEHHUIO H3y4aeMoro
Marepuarna.

JlaGopaTopHbIil MPaKTUKYM MPOBOAUTCS B JlabopaTopusx kadeapsl pusuxu. s
MOATOTOBKU K 3aHSATHUIO CTYACHTY HEOOXOJUMO U3YYUTh METOJUYECKHE yKa3aHUA I10
naHHou pabote. [Ipu BbIOMHEHUU J1Ta0OPATOPHON PabOTHI CTYJIEHTHI MPUOOPETAIOT

HaBbIKM IIPOBCACHHA (I)I/ISI/I‘-ICCKOFO OKCIICPUMCHTA U O6pa6OTKI/I SKCIICPHUMCHTAJIIbHBIX
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naHHbBIX. Bo BpeMs 1abopaTopHOro MpakTUKyMa CTYACHTHI 3HAKOMSITCSI C YCTPOHUCTBOM
Y TIPUHIIUAIIAMU AEHUCTBUS GU3UIECKUX MTPUOOPOB U UX AJIIEMEHTOB.

BueaynutopHas camocToATenbHas paOoTa HaleleHa Ha YrIyOleHue u
3aKperieHne 3HAaHUW CTYAEHTOB MO JaHHOW auciuruinHe. CaMocTosTenbHas padoTa
omupaeTcss Ha JIKIMOHHBIM MaTepuall, Marepual MPAKTUYECKUX 3aHATUH U
nabopaTopHbIX pPabOT, KpOME TOro JOMOJHUTENBHO CTYACHT JOJDKEH U3y4aTh
COOTBETCTBYIOLIYIO JIUTEPATYpy MO JucuuiuinHe «®Dusmka», peKOMEHJAOBAHHYIO
npernojaBateieM. Bua caMoOCTOSTENbHOW palOOThl: TMOATOTOBKAa K JICKIUSM, K
MPAKTUYECKUM 3aHSATHUSM U K Ta00OpaTOpPHBIM paboTam.

PexkoMeHIanmuM 1O TMOATOTOBKE K DJK3aMeHY: 110 JaHHOW JUCIUILINHE
peyCMOTPEH 3K3aMeH (2,3 cemectp).

Ha 3au€rHoli Henmene W B MEpUOJ CECCUM HEOOXOIUMO MMETh TMOJHBINM KOHCIIEKT
JeKUUd U mpopaboTaHHbIE MpAaKTUYECKUE 3aHATHA. [lepedeHb BOMPOCOB K SK3aMEHY
noMeIieHsl B (OHJIE OLIEHOYHBIX CpeactB (mpuioxeHnue 2). ['oToBUTBCS K chade
HK3aMEHa JIy4llle CHCTEeMATHYECKH: MPOCIYyIIMBas OYEPEIHYIO JICKIMIO, MpOpadoTaB

OuYepeIHOE MPAKTUYECKOE 3aHATHE, BBITIOJHUB U 3aIIUTUB JIA0OPATOPHBIE PAOOTHI.

VII.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJINHBI

JIekimoHHBIE W TPAaKTHUYECKHE 3aHATHs 10 aucuuiuinHe «OO0Imas >HepreTHKa»
MPOXOJAT B ayJUTOpHUAX, OOOPYIOBaHHBIX KoMmmbioTepamu Tuma Lenovo C360G-
134164G500UDK ¢ nuniensnonabiMu nporpammamu MicrosoftOffice 2010 u aynuo-
BU3YyallbHBIMU cpencTtBamu mpoektop Panasonic DLPProjectorPT-D2110XE, mmasma
LG FLATRON M4716CCBAMA4716C]J. Jl5is BBITIOJIHEHUS CaMOCTOSITEIIBHONW PabOTHI

CTYAECHTHI B YKAJIBIX KOpITycax JABOY obecrnieueHbl Wi-Fi




Ipunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHUs

«/lanbHEeBOCTOUYHBIN (pefepabHbIH YHUBEPCUTET)
(AB®DY)

HNHKEHEPHAS LLIKOJIA

YYEBHO-METO/JUYECKOE OBECIHEYEHUE CAMOCTOSITEJIBHOM
PABOTbBI OBYYAIOLHINXCHA
N0 AUCHMILINHE «DPU3nKa»
Hanpasienne moaroroBk - 13.03.02 «JaeKTpo3HEepreTuKa M 3J1eKTPOTEXHUKA)
npoGuib «IJEKTPOIHEPIEeTUUECKUE CUCTEMBI U CETU»
dopma nNoAroTOBKH (04YHAA)
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KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe SJIEKTPOSHEPI €TUKU U DJICKTPOTEXHUKN

JTucr 32u3 85

Iliian-rpauK BbINOJTHEHHUS CAMOCTOATEILHOM PA0dOThI 10 TUCHUILIMHE

1 yacTp Kypca (BTOpoii yueOHbII ceMecTp)

Ne Hara/cpoxu Bun camocrositenshoi | [Ipumepnbie | @opMa KOHTPOJIA
n/m BBITIOJTHEHUS paboTsl HOPMBI
BpEMEHH Ha
BBITIOJTHEHHE
1 02.09-20.12 [ToaroroBka 10 VYerHbIl onipoc
3aHITHIM
2 01.10-20.10 TToaroroBska k 10 Tectol, PKP
tecTupoBaHuio Ne 1 u
Kk PKP Nel
3 01.11-20.11 ITonroroBska k 10 Tectrl, PKP
TecTupoBaHuiONe 2 1 K
PKP No2
4 01.12-20.12 [ToaroroBska k 15 Tectrr, PKP
tectTupoBaHuioNe 3 u k
PKP Ne3
2 4acThb Kypca (TpeTuii yaeOHBIN ceMecT))
Ne Hara/cpoku Bun camocrosarensnoit | [Ipumepnsie | dopma KOHTPOIIS
n/m BBITIOJTHEHUS paboThI HOPMBI
BpEMEHH Ha
BBITIOJTHEHHE
1 06.02- 06.06. [ToaroroBka k 10 VYcTHBI onpoc
3aHITHIM
2 06.03- 28.03 ITonaroroBka k 10 Tectrl, PKP
tectupoBaHuto Ne 1 u
PKP Ne 1
3 01.04-30.04 IToaroroBka k 10 Tectrl, PKP
TecTupoBaHuio Ne 2 u
PKP Ne 2
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4 01.05-31.05 IToaroroska K 10 Tectsr, PKP

tectupoBanuto Ne 3 u

PKP Ne 3

PexomMeHaanum no caMmocTosITeJIbHOM padboTe CTY/I€eHTOB
CamocrosiTenbHast paboTa CTy/ICHTOB HallpaBjieHa Ha PElIeHHUE CAeAYIOINX 3a/1a4:
- CTUMYJIMPOBAHUE PUTMHUYHON YueOHOM, TO3HABATEILHON U TBOPUECKOM JAESATEILHOCTU
B TEYEHUE BCETO CEMECTPA;
- COBEPIIIEHCTBOBAHUE HABBIKOB MOMCKA HEOOXOAUMON HAYYHOU U yueOHO-
METOJIMYECKOMN JTUTEPATYPHI;
- COBEPIIIEHCTBOBAHUE YMEHUM peliaTh PU3MUECKHUE 3a]1a4d PA3TUYHOTO YPOBHS
CJI0’KHOCTH;
- Pa3BUTHE AHATIMTUYECKOTO MBIIIJICHUSI U KOMMYHUKAaTUBHBIX CIOCOOHOCTEH.

[Ipu NOArOTOBKE K MPAKTUYECKUM 3aHATHAM CTYAEHTHl HM3Yy4alOT HAY4YHYIO,
y4eOHYIO0 U METOJIMYECKYIO TUTEPATYPY MO COOTBETCTBYIOIIEH TeME (CM. TEMbI 3aHSITHI
IPaKTUYECKOUN YacTH Kypca).

[Ipu moaroroBke k TectupoBanuto U PKP cTyneHThl pyKOBOACTBYIOTCS
TpeOOBaHUAMHU K X MMOATOTOBKE, MIPEICTABICHHBIMU B Meuanpe3enTanuu «KpaTkui
Kypc JIeKuui o aucuuiuinie «d@usuka»y. [Ipumepusie Bapuantsel PKP 1 TecToBBIX
3a/1aHUH, a TAaK)Ke KPUTEPHUH X OLIEHUBAHUS NIPEACTABICHBI B IPHIIOKEHUH 2 «DOH/
OLIEHOYHBIX CPEACTBY.

1. PaGora ¢ TeopeTHYeCKHM MaTepPUAIOM.

Heab: MmoaydyuTh XOPOIIME 3HAHUS MO JUCHMIUIMHE W HAy4YUThCA pabdoTaTh
CaMOCTOSITEIBHO.

Zanaum:

- MPUOOPETEHUE HABBIKOB CAMOCTOSITEILHON PA0OTHI C TEKIITMOHHBIM
MaTepuasnom;

- NpUOOpPETEeHHE HAaBBIKOB CAMOCTOATENBHOM pabOThl € OCHOBHOM U

JOTMIOJTHUTENIBHOM JINTEPATY PO, NIOJI30BATHCSI UHTEPHET — PECYpCaMUu,;
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- YMEHHE aHAJU3UPOBAThH MPAKTUUECKHUE 3aa4M, CTABUTh U PelllaTh AaHAJIOTUYHBIC
3aJ1a4m.

PaGora ¢ TeopeTHueckMM MaTepUalioM JIOJDKHA OCYIIECTBISTHCS HA OCHOBE
JIEKIIMOHHOTO Kypca TUCIMIUIMHBL. [[JI1 9TOr0 CTyACHT JOJKEH BECTH KOHCIIEKT JICKIIUM
U yMETh paboTaTh C HUM.

Pabora ¢ nutepatypoit mpeamnosaraeT caMOCTOSTEIbHYIO paboTy ¢ ydeOHUKaMHU,
KHUTaMH, Y4€OHBIMH  TOCOOHMSMHU, Yy4eOHO-METOAUYECKHUMHU  TMOCOOUSIMHU  TO
BBITIOJIHEHUIO KYPCOBOM pabOThl W BBIMYCKHOW KBaTH(UKAIIMOHHONW paboThl, C
HOPMATUBHO-TIPAaBOBBIMH ~ HMCTOYHHUKaMu. [lepeueHb  JauTepaTypbl:  OCHOBHOM,
JIOTIOJTHUTENIbHOW, HOPMATUBHOM W MHTEPHET-PECYpCOB TMpUBEAeH B pazaene V
«Y4eOHO-MeTOUYECKOe 0OecreueHre TUCIMIUIMHBDY HACTOSIIECH pabodeil mporpaMMel.

YMeHue CcaMOCTOSTEIbHO paboTaTh ¢ JIMTEPATypOd SIBISETCS OJHUM W3
BOKHEUIIUX YCJIOBUH OCBOCHHUS JUCHUIUIMHBL [louck, wu3ydeHue W mpopadoTKa
JUTEPATyPHBIX HCTOYHHKOB (POPMUPYET y CTYAEHTOB HAay4YHBIH CIoco0 IO3HaHUS,
BbIPaOATHIBACT HABBIKM YMEHHS YYUTHLCS, MO3BOJIICT B JAIBHEHIIEM B NMPAKTHYCCKON
paboTe T1ocie OKOHYaHHUS YHUBEPCHUTETA IMPOAOJDKATH TOBBIIMIATH CAMOCTOSATEIBHO
CBOIO KBAJIM(PUKAITNIO U MPUOOPETATh HY)KHBIC KOMITCTCHIINH JJIsI TAIBHEHIIIETO pocTa B
npodeccumu.

CamocTtosTtenpHast paboTa ¢ IUTEPaTypHBIMU UCTOYHHKAMH TPEOYET OT CTYJCHTA
YCUIYMBOCTH, TEPIICHUS M COCPEAOTOYCHHOCTH. UTOOBI Jydille MOHSTH CYIIECTBO
BOIIPOCA, KEJaTeJIbHO 3aKOHCIEKTUPOBATH M3y4aeMbI MaTepuaj, cjAeiaTh HYKHBIE
MMOMETKH, OTMETUTh BOIIPOCHI JIJIsI KOHCYJIbTAIlUU C TIPEMOJaBaTEIIEM.

2. IToaroroBKa K KOHTPOJIbHBIM padoTam.

eab: MOIy4YUTh XOPOIIME 3HAHMS IO AUCHUIUIMHE W HAY4YUThCS padoTaTh
CaMOCTOSITEILHO.

3agaun:

- MpruoOpeTeHNEe HABBIKOB CAMOCTOSITEILHOM pabOTHI pelIeHHs 3a1aY;

- NpUOOpPETEeHHE HAaBBIKOB CAMOCTOATENBHOM pabOThl € OCHOBHOM U

JOTIOJTHUTENIBHOM JINTEPATY PO, OJIB30BaThCSI MHTEPHET — PECYpCaMUu,;
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- YMEHHE aHAJU3UPOBAThH MPAKTUUECKHUE 3aa4M, CTABUTh U PelllaTh AaHAJIOTUYHBIC
3a/1auu.

KontponbHbie paboThl MO3BOJSIOT 3aKPEMUTh TEOPETUUECKUM MaTepHuan Kypca. B
nporiecce u3ydeHus (PU3UKU CTYJIEHT JOJDKEH BBINOJIHUTH B KaXKJIOM CEMECTpE TpH
KOHTPOJIbHBIE DPaOOTHI. PelieHune 3amady KOHTPOJBHBIX PabOT SBISETCS MPOBEPKOU
CTEMEHU YCBOEHHUSI CTYJEHTOM TEOPETHUYECKOro Kypca, a OILIEHKa IpernojaBaTess Ha
paboTy MoOMOrarwT eMy J10paboTaTh M MPaBWIBHO OCBOUTH Pa3MYHBIE pa3lielibl Kypca
¢buzuku. Ilepes BBIMOJHEHHEM KOHTPOJIBLHONH pabOThHl HEOOXOJMMO BHHMATEIBHO
O03HAKOMHUTBHCA C TPUMEpaMM PEIICHHUS 3a7ad 10 JaHHOW KOHTPOJBHOW paboTe,
ypaBHEHUSIMU U (HOPMYJIaMH, a TAKXKE CO CIIPABOYHBIMU MaTepUaIaMH.

MeToanyeckue yKa3aHHsl K BbINOJHEHUIO KOHTPOJIbHOI padoThl.

KoHTponbHyt0o paboTy cielyeT BBINOJIHATh aKKypaTHO. JIJisl OSICHEHUS pelieHus
3aJa4d TaMm, A€ O3TO HYXHO, aKKypaTHO CJeJIaThb YEpTEk; PpEIICHHE 3aJaud |
UCIIOJIb3yeMbIe (POPMYIIBI JTOJKHBI COMPOBOXKAATHCS IMOSICHEHUSMH;, B TOSICHEHHSIX K
3alaye HEOOXOAMMO YKa3blBaTh TE€ OCHOBHBIE 3aKOHBI M (OPMYJbI, Ha KOTOPBIX
O0asupyercs pelieHue TaHHOW 3aJadyd; TpPU TOJTYYECHUU pacuyeTHON (OPMYIBl s
penieHns KOHKPETHOM 3a/laud MPUBOJUTH €€ BBIBOJ; 3aJladyy PEKOMEHIYETCS PEMIUTh
cHayaja B oOmeM BHAE, T. €. TOJBKO B OYKBEHHBIX O0O0O3HAUCHUAX, IOSCHSISA
NpUMEHsIeMble TpU HanmucaHuu (Gopmyn OyKBEHHBIE OO0O3HAYCHHS; BBIYUCICHUS
cleAyeT MPOBOAUTH C IOMOUIbIO TOJCTAHOBKHM 33JaHHBIX YKCIOBBIX BEJIMYHUH B
pacuetHyto popmyny. Bce He0OX0aUMBbIE YHCIOBBIE 3HAUEHUSI BETUYNH JTOJDKHBI OBITh
BbIpakeHbl B cuctemMe CU (cMm. cnpaBounble Matepuanbl). [lo oxoHYaHue pelieHus
MPOBEPUTH EAWHUIIHI MOJTYYCHHBIX BEJIMYUH TIO pPacdYeTHON (GopMysne W TeM CaMbIM
MOATBEPAUTh €€ TPABWIBHOCTh; KOHCTAHTHl (PU3WYECKUX BEIUYMH H JPYrue
CIIpaBOYHbBIC TaHHBIE BHIOUPATH U3 TAOJIHUII.

BbinosiHeHune 1a00paTOpHBIX padoT.

Heab: moayduTh XOPOIIME 3HAHUS MO JUCHMIUIMHE M HAy4YUThCA paboTaTh
CaMOCTOSITEIBHO.

3agaun:
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KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe SJIEKTPOSHEPI €TUKU U DJICKTPOTEXHUKN

- npuoOpeTeHHne HaBBIKOB CaMOCTOSTEIbHOM palbOThl MPHU  BHIOJIHEHUH
71a00paTOPHOrO MPaKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM M NPUHLMIAMU JEUCTBUS
bu3nYecKuX MpuOOPOB U UX IJIEMEHTOB;

- OpUOOpPETeHHE HABBIKOB CaMOCTOSATENbHOM paboTbl C OCHOBHOW U
JOTIOTHUTENIbHOM JIUTePaTypoi, OJIb30BaThCSl UHTEPHET — peCypcamu;

- YMEHHE aHAJIMU3UPOBATH PE3YJbTaThl (PU3NYECKOTO SKCIEPUMEHTA, CTaBUTh U
pelaTh aHaJOTUYHBIC 3a4a4H.

[Ipu mpoxoskaeHun J1adbOpaTOPHOrO0 MPAKTUKYMA KaXAbli CTYJEHT BBIIOIHIET
HECKOJIbKO JabopaTopHbix paboT. Ilepex BbimosHeHHWEeM JabOpaTOPHON pPabOTHI
CTYJIEHT JOJKEH O3HAKOMHUTCS C METOJAMYECKHMMH YKa3aHUAMH K JaHHOW pabore,
MOJIFOTOBUTHCSI K YCTHOMY OIPOCY IO TEOPETUUYECKOMY MaTepually, KOTOPbIH Tam
IpUBEJEH, pa3o0paTbCsi C METOJUKOM NpoBeneHus (PU3NMUECKOro HKCIEpPUMEHTa U
00pabOTKM HKCHEPHUMEHTANbHBIX JIaHHBIX; OTBETHUTh HAa KOHTPOJbHBIE BOIPOCHI,
COCTaBUTh OTYET.

Kpurepuu onieHKN caMOCTOATEILHOM PA00THI — J1a00PATOPHOI PadoTHI

- 50-60 6an10B 61-75 6an10B 76-85 6an10B 86-100 6as10B
E (HeynoBJIeTBO | (YAOBJIETBOpHUTE (xopoo) (oTJAM4YHO)
= PHUTEIBLHO) JBHO)
=)
Cojep:xaHue KpuTepueB
= £ | Pabora He Pabora Pabora BrimonHena B | PabGora BeIMOHEHA B
2 E BBINIOJTHEHA BBIIIOJIHEHA HE COOTBETCTBUU C COOTBETCTBUU C
e B MOJIHOCTBIO. 3ajanuemM. He Bce TpeOOBaHUsAMH,
= E BriBosibI HE BBIBO/IbI C/ICIaHbI U aKKypaTHO, Bce
= S CeJIaHbl 000CHOBaHbI pacy€Thl IpaBUIIbHBIE.
Bb1Bo b1 000CHOBAHBI.
Paborta He IIpencrasnenneie | IIpencrasiieHHble Pabota npencraBiena
E MpeACTaBIeHa | pacy€Thbl U OTYET | PACUETHI BHIIIOJHEHB! | B BUJIE OTUETA CO
2 HE TM0CJIeI0Ba MOCJIEeI0BATEIBHO, BCEMHU MOSICHEHUSIMU.
- TEJIbHBI U HE cucrteMaru3upoBansl | Bee pacué€rsl BbIon
5 cucteMatu3upoBa | OTUET BBINIOIHEH C HEHBI C TOMOUIBIO
§ HBbI HEOOIBIINMHU KOMIBIOTEPHBIX
HEJ0UETaMU porpamm
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Her oTBeroB Teopernueckuit Teopernueckuit OTBeThI Ha BOIPOCHI

= Ha BOIIPOCHI Marcpurall HC Marcpuall IMOJIHBIC, XOPOIIO

g YCBOCH IIOATOTOBJICH OPUCHTHUPYCTCA B

3 TOJIBKO OTBETHI OTBeThl Ha BONPOCHl | TEOPETHUECKOM

2 Ha 2JIEMEHTAapHBIC | MOJIHBIC W/HITN MaTepuaie

g BOIIPOCHL YaCTUYHO IIOJIHBIC MMPUBCACHUCM

2 IIPUMEPOB

S TIOSICHEHHIA.

-]

5 Hcnoisp3oBana
JOIIOJTHHUTCIIbHaA
JIMTCpaTypa

PexoMeHpanuu mo HanucaHuw U opopmiieHuio pedepara

Pedepar sBnsieTcss ogHol U3 PopM CaMOCTOSITEIBHOTO MCCIICIOBAHUS HAYyYHOU
poOJieMbl Ha OCHOBE M3Y4YEHUS JIUTEPATYpPhl, TUYHBIX HAOIIOACHUN U TIPAKTUYECKOTO
onbiTa. Hamucanue pedepara moMoraeT  BbIpaOOTKE HaBBIKA CaMOCTOSTEIBHOTO
HAyYHOTO TIOMCKA M CIIOCOOCTBYET K MPUOOIICHUIO CTYIEHTOB K HAyYHOU padore.

TpeboBanus k HanmucaHuio U oopMIIeHHUIO pedepaTa:

- pedepaT nevaraerca Ha cTaHmapTHoM Jimcte popmarta A4, nesoe none 30 M,
npaBoe mose 15 MM, BepxHee u HmkHee — 20 MM, mpudt Times New Roman, pasmep
mpudTa 14, Mexxctpounslii maTEpBan — 1,5. O0Bem pedepara 10KeH ObITH HE MEHEe
15 cTpanuil, BKIIOYasi CIUCOK JIMTEPATYPHI, TAOTUIBI U TPAPUKH;

- paboTa JOJDKHA BKIIIOYATh: BBEJCHUE, TJI€ OOOCHOBBIBAETCS AKTYaJIbHOCTD
mpoOJIeMBbl, 1€ U OCHOBHBIE 3aJlaydl WCCIICIOBAHUS; OCHOBHYIO YacTh, B KOTOPOM
pacKphIBaeTCs CoepKaHUe MPOOIEMBI; 3aKITIOYEHUS, B KOTOPOM 000OIIAI0TCS BHIBOIHI,
CIIMCKA UCIOJIb30BAHHOM JINTEPATYPHI;

- KaXIpId HOBBIM pa3/iell HAUMHACTCS ¢ HOBOM CTPaHMIIBI, CTPAHHUIIBI pedepaTa C
PUCYHKaMHM [JOJDKHBI HMMETh CKBO3HYI HyMepamnuto. [lepBoil cTpaHunen sBiseTcCs
TUTYJIBHBIN JIUCT, HOMEP CTpPaHULbl HE mpocTaBisieTcss. Homep nucTa npocTaBisieTcs: B
[IEHTpPEe HIKHEW dYacth ymcta. Ha3BaHue pasjmena BBIACISACTCS KXUPHBIM MIPUPTOM,
TOYKAa B KOHIIE Ha3BaHUSl HE CTAaBUTCS, Ha3BaHWE He mnoguepkuBaetcs. Dpasbi,
HAYWHAIOIIKNECS C HOBOM CTPOKH, IEYATAOTCS ¢ OTCTYIIOM OT Hadaya CTpoku 1,25 cwM;

- B palboTe MOXHO HCIOJIb30BATh TOJIBKO OOUICIPUHSTHIE COKpPAICHUS WU

YCJIOBHBIE 0003HAUCHUS;
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JTucr 38us 85

- Ipu OPOPMJIEHUHU CCHUIOK CJEAYET COONI0AaTh CIACAYIOIIME MPaBUIIA: LUTATHI

IMPpUBOAATCA C COXpPAaHCHHEM aBTOPCKOI'O HAIlMCAHHA MW 3aK/IIOYalOTCA B KaBbIYKH,

KaXXJas nurarta OO0JIKHa COIPOBOKIAATHCA CCBUIKOM Ha HCTOYHHK; IIpU HUTHUPOBAHUU

TCKCTa B KBaJAPAaTHLIX CKOOKax YKa3bIBA€TCs CCBIJIKA Ha JH/ITepaTyprlf/'I HCTOYHHUK IIO

CIIUCKY HWCHOJIb30BAHHOM JIUTCPATYPbl U HOMCP CTPAHUIIBI, Ha KOTOpOfI IIOMCIICH B

9TOM MCTOYHHKE IIUTUPYEMBIi TeKCT, Harpumep [6, ¢. 117-118].

- CITMCOK JIMTCPATYPhI JOJIKCH BKJIIOYATh HC MCHCC 10 HICTOYHHKOB.

Tpynoemkocts paboThl Haa pedepaToM BKIHOYAETCS B Yachl CAMOCTOATEIbHOMN

paboTHI.




Ipunoxenue 2

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEKACHNE
BBICILIETO 00pa30BaHUs

«/lanbHEeBOCTOUYHBIN (hefepabHbIH YHUBEPCUTET)
(AB®DY)

HNHKEHEPHAS LHLIKOJIA

®OHJI OHNEHOYHbBIX CPEACTB
no JucunIuinge «Pusuka»
Hanpagsiaenue nmoarorosku - 13.03.02 «Jy1ekTpoIHepreTHKa U 3JIEKTPOTEXHUKA»
npoGuiib «IJEKTPOIHEPTETUUECKIE CUCTEMBI U CETU»
dopma NOATrOTOBKH (0YHAA)

BaaauBocTok
2016
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IHacmopt ®OC
Kon n popmyauposka
AL popMy:THp Jrtanbl GopMHUPOBAHUA KOMIIETEHMHU
KOMIIeTeHIIUH
— OCHOBHBIE (PM3MUYECKHE 3aKOHBI U KOHLICIIHH;
— OCHOBHBIE METO/bI U MPUEMBI TPOBEICHUS
($U3MYECKOTO SKCIIEPUMEHTA U CIIOCOOBI 00pabOTKU
SKCIEPUMEHTAJIbHBIX JIaHHBIX;
3HaeT — YCTPOMCTBO M MPUHIUIIBI JEHCTBUS PUINUECKUX
npuOOPOB U UX HJIEMEHTOB;
OIIK 2 — Haubosee BaXKHbIE H (PyHJaAMEHTAIbHBIE JOCTIKEHHUS
CITOCOOHOCTEIO IIPUMCHATH (1)H31/I‘-I€CKOI71 HAYKH;
COOTBETCTBYIOMINH (PHU3NKO- — OCHOBBI B3aUMOCBSI3H (PU3UKHU C TEXHUKOM,
MaTCMaTH4CCKHY alliapar, IIPOU3BOJICTBOM M APYTUMHU HAyKaMH
METO/Ibl aHAJIU3a U
— TIPUMEHSTH JJOTHYECKHUE TPUEMbI MBILIUICHUS - aHATN3
MOJENUPOBAHUS,
Y CHHTE3 NP pelIeHUH 3a/1a4;
TEOPETUYECKOTO U .
KCTICPHMEHTATBHOTO Vateer — NIPUMEHSTHh 3aKOHBI PU3UKHU i1 OOBICHEHUS
HCCITNOBAHUS TIPH pa3IMYHBIX IPOLIECCOB;
pereniu ~ TPOBOJMTL H3MEPEHNs (bnzﬂqegxnx BEJIMYUH U
MPOheECCHOHATBHBIX 337124 OLIEHKY ITOTPEIIHOCTEN N3MepeHUI
— METOJaMM TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
HCCIIeI0BaHNH B UBHKE;
— MeToJaMH 00pabOTKU AaHHBIX;
Bnaneer A p A o
— HaBBIKAMHU IIOMCKA HAy4YHOW MH(pOpManuy,
HE00X01MMOM A11s1 pa3pabOTKH COOCTBEHHBIX IMPOEKTHBIX
pElIeHUH B UCCIIeyeMOH IPeIMETHOM 00J1acTH

HepequL HCII0Jb3YEMbIX OICHOYHBIX CPEACTB

Ne | Kontponupyem OueHouHbIE CpEeACTBA -
/T bI€ MOTYIH/ Kopp! 1 atansr popmupoBanus HaMCHOBaHHUE
paszaensl / TeMbl KOMIICTCHITH I TeKYIIUN MIPOMEXKYT
JUCITUTLTUHBI KOHTPOJIb OoyYHas
aTTecTaIu
s
1 Pasnen 1. 3Haer: YcTHBI onpoc | Dk3ameH
duznueckue OIIK-2 - ocHoBHBIE pu3nueckue | (YO-1) Bonpocsr
OCHOBBI 3aKOHBI ¥ KOHIIETIIUH, 1-16
MCXaHUKH - OCHOBHBIE METOJBI U
MPUEMBI IPOBEJICHUS
¢du3nueckoro
SKCIIEPUMEHTA U
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crocoObl 00paboTKH
IKCIIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOMCTBO U
INPUHIUIBL ICHCTBHS
¢du3naeckux npudOpPoOB n
WX DJIEMEHTOB;

- HanboJiee BaJKHbIE U
(dyH1TaMeHTalIbHbIE
JOCTHKEHUS
- (u3nUecKoi HayKu;

- OCHOBBI B3aUMOCBSI3U
(bU3UKY ¢ TEXHUKOMH,
MIPOU3BOJICTBOM U
JPYTUMH HayKaMu

YMeer npuMeHsTh
JIOTUYECKHE TPUEMBI
MBIIIICHHS - aHAH3 |
CUHTE3 IIPU pPeLIeHUN
3ajad;
IPUMEHSTH 3aKOHBI
bu3uKy 15
00BSCHEHUS Pa3IUnIHBIX
MPOLIECCOB;
POBOAUTH U3MEPEHUS
bu3nyecKuX BETUYHH U
OIICHKY MOTPEIIHOCTEH
M3MEpPEHUI

VYerHbIl onpoc
(YO-1)
KonTtponbHas
pa6ora (ITP-2)
Tecr (ITP-1)

DK3aMeH

Bomnpocsr
1-16

Brnaneer meromamu
TEOPETHYECCKUX U
AKCIIEPUMEHTAJIbHBIX
HCCJIIEIOBAaHU B
busuke;
MeToaaMu 00paboTKH
JaHHBIX;
HaBBIKAMH IIOMCKA
Hay4yHOU HH(popManuu,
HEOOXOIUMOM IS
pa3paboTku
COOCTBEHHBIX
MPOEKTHBIX PElIeHUH B
HCCIIEyEMOU
npeIMeTHOM obmacTu

VYcrHblit onpoc
(YO-1)
KonTposbhas
pa6ora (ITP-2)

DK3aMeH

Bomnpocsl
1-16

Paznen 2.
OcHoBBI
TEPMOIUHAMUKHU
u
MOJIEKYJIIPHOM

OIIK-2

3Haer:
- OCHOBHBIE (PU3UYECKUE

3aKOHBbI 1 KOHICIIIWUH
- OCHOBHBIC MCTOIbI U
IMPUCMEI ITPOBCACHUA

YeTHbIT opoc
(YO-1)

OK3amMeH
Bomnpocer
17-35
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¢buzukn

du3ngeckoro
SKCIIEpUMEHTA U
crocoObl 00paboTKH
IKCTIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOMCTBO U
NPUHITUTIBL IEHCTBHS
¢uznyeckux npudOpoB u
WX DJIEMEHTOB;

- HanboJiee BaKHbIE U
(GyH1aMeHTalIbHbIE
JOCTHKEHUS
- (u3mvecKkoi HayKu;

- OCHOBBI B3aUMOCBSI3U
(bU3UKY ¢ TEXHUKOMH,
MIPOU3BOJICTBOM U
JPYTUMH HayKaMu

YMeeT npuMeHsITh
JIOTUYECKHE MPUEMBI
MBIIUICHUS - aHAIU3 U
CUHTE3 NPU PEIICHUHN
3az1ay;
NPUMEHATh 3aKOHBI
bu3uKy IS
00BsACHEHUS Pa3IUnIHBIX
IIPOLIECCOB;
IIPOBOJIUTH U3MEPEHUS
bu3nyeCKuX BETUYHH U
OLIEHKY MOTPEIIHOCTEN
W3MEPEHUMN

VYcTHbI onpoc
(YO-1)
KonTposbHas
pabora (ITP-2)
Tecr (ITP-1)

DK3aMeH
Bomnpocsl
17-35

Brnaneer meronmamu
TEOPETHUYCCKHUX H
IKCIIEPUMEHTAIBHBIX
HUCCIIEIOBAaHUH B
busuke;
MeTOoJaMU 00paboTKU
JTAHHBIX;
HaBbIKAMU TOMCKa
Hay4yHOU nH(popManuu,
HE0OXOTUMOM JIs
pa3paboTku
COOCTBEHHBIX
MPOEKTHBIX PEIIeHUH B
HCCIIEyEMOU
npeIMEeTHOM obmacTu

YcTHBI onpoc
(YO-1)
KonTposbhas
pa6ora (ITP-2)

DK3aMeH

Bormpocsr
17-35

Paznen 3.
DnexTpocTaThKa
U MTOCTOSIHHBIN

OIIK-2

3Haer:
- OCHOBHBIE (PU3UYECKUE

3aKOHBI 1 KOHIICIIIINH,

VYeTHbIT opoc
(YO-1)

OK3ameH
Bomnpocer
36-53
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TOK

JEKTPUIECKUI

- OCHOBHBIE METOJIbI U
IPUEMBI IPOBEICHUS
du3mgeckoro
SKCIIEpUMEHTa U
crocoObl 00paboTKH
IKCIIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOMCTBO U
NPUHITUTIBL IEHCTBHS
¢uznyeckux npudOpoB u
WX DJIEMEHTOB;

- HauboJiee BaKHbIE U
¢byH1aMeHTalIbHbIE
JOCTHKEHUS
- (u3mvecKkoi HayKu;

- OCHOBBI B3aUMOCBSI3H
(bU3UKY ¢ TEXHUKOMH,
MIPOU3BOJICTBOM U
JIPYTMMHU HayKamMu

YMeeT npuMeHsTh
JIOTUYECKHE MPUEMBI
MBIIUICHUS - aHAIU3 U
CUHTE3 NPU PEIICHUHN
3a/1ay4;

NPUMEHATHh 3aKOHBI
bu3uKy IS
00BsACHEHUS Pa3IUnIHBIX
IIPOLIECCOB;
IIPOBOJIUTH U3MEPEHUS
bu3nYECKUX BETUYHH U
OLIEHKY MOTPEIIHOCTEN
W3MEPEHUIN

VYcTHbI onpoc
(YO-1)
KonTposbHas
pa6ora (ITP-2)
Tecr (ITP-1)

DK3aMeH
Bomnpocsl
36-53

Brnaneer meronmamu
TEOPETHUYCCKHUX H
IKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUN B
dusuke;
MeTOoJJaMU 00paboTKU
JTAHHBIX;
HaBBIKAMH TIOMCKA
Hay4HOI nHpOopMaImH,
HE0OXOTUMOM IS
pa3paboTku
COOCTBEHHBIX
MPOEKTHBIX PEIICHUN B
HCCIIEyEMOU
peIMETHOM 001acTH

VYcTHBIM onpoc
(YO-1)
KonTposbhas
pab6ora (ITP-2)

DK3aMeH
Bormpocsr
36-53
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Paznen 4.
DneKTpoMarHer
U3M

OIIK-2

3Haer:
- OCHOBHBIE (PM3UYECKUE

3aKOHBI U KOHIETIIIHH;
- OCHOBHBIE METOJIBI U
IPUEMBI IPOBEICHUS
du3ngeckoro
IKCTIEpUMEHTa U
croco6sl 00pabOTKH
IKCTIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOMCTBO U
MPUHIIUTIBI ICHCTBHS
¢duznyeckux npudOpoB u
WX DIIEMEHTOB;

- HanboJiee BaXKHBIC U
¢byH1aMeHTalIbHbIE
TOCTHIKEHUS
- (U3HYECKON HAYKH;

- OCHOBBI B3aUMOCBSI3U
(bU3UKY ¢ TEXHUKOM,
IIPOU3BOJICTBOM U
JIPYTMMHU HayKaMu

VYerHbIi onpoc
(YO-1)

OK3amMeH
Bomnpocsr
54-75

YMeeT npuMeHsTh
JIOTUYECKHE TTPUEMBI
MBIIUICHUS - aHAIU3 U
CUHTE3 NPU PELICHUHN
3a/1ay4;
NPUMEHATHh 3aKOHBI
bu3uKy IS
00BSACHEHUS Pa3TUIHBIX
IIPOLIECCOB;
MPOBOJIUTH U3MEPEHUS
bu3nYECKUX BETUYHH U
OLIEHKY MOTPEIIHOCTEN
W3MEPEHUIN

VYcTHbI onpoc
(YO-1)
KonTposbhas
pa6ora (ITP-2)
Tecr (ITP-1)

DK3amMeH
Bomnpocsl
54-75

Brnageer meromamu
TEOPETHUYCCKHUX U
IKCTIEPUMEHTAIBHBIX
HCCJIEeIOBAHUI B
dusuke;
MeTOoJJaMU 00paboTKU
JIAHHBIX;
HaBBIKAMH TIOMCKA
Hay4HOI nHpOpMaIWH,
HEOOXOIUMOMN ISt
pa3paboTku
COOCTBEHHBIX

YcTHBIN onpoc
(YO-1)
KoHnTpobHas
pab6ora (ITP-2)
Pedepat

OK3ameH
Bomnpocer
54-75
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IIPOCKTHBIX PEIICHUH B
HCCIelyeMou
peMETHOM 00s1acTu

OIIK-2

3Haer:
- OCHOBHBIE (PM3UYECKUE

3aKOHBI U KOHIIETIIIHH;
- OCHOBHBIE METOJIBI U
PUEMBI IPOBEICHUS
duznyeckoro
IKCTIEpUMEHTa U
crocoObI 00paboTKH
IKCTIEPUMEHTATBHBIX
JTAHHBIX;

- YCTPOMCTBO U
MPUHIIUTIBI ICHCTBHS
¢duznyeckux mpudbOpoB u
UX 3JIEMEHTOB;

- HauboJee BaKHbIE U
dbyHIaMEHTATBHBIC
JOCTH)KCHUS
- pU3HYECKON HAYKH;

- OCHOBBI B3aUMOCBSI3H
(bU3UKY ¢ TEXHUKOM,
IIPOM3BOJICTBOM U
JPYTUMH HayKaMH

VYerHbIi onpoc
(YO-1)

OK3ameH
Bomnpocsr
76-99

YMeeT npuMeHsTh
JIOTUYECKHE TPUEMBI
MBIILIJICHUS - aHAJIU3 U
CUHTE3 IIPU PEILICHUU
3a/1ay;
MPUMEHSTh 3aKOHBI
bu3uKA IS
00BSACHEHUS Pa3TUIHBIX
MPOILIECCOB;
POBOAUTH U3MEPEHUS
bu3NYECKUX BETUYHH U
OLIEHKY MOTPEIIHOCTEN
U3MEPEHUIN

VYcrHblit onpoc
(YO-1)
KonTposbhas
pa6ora (ITP-2)

DK3aMeH

Bomnpocsl
76-99

Brnaneer metonamu
TEOPETUUYECKHX U
9KCIIEPUMEHTAIbHBIX
UCCIIEI0BAHUN B
dusuke;
METOoJaMU 00pabOTKU
JTaHHBIX;
HaBBIKAMHU TIOMCKA
Hay4HOIl nH(opMarmu,

YcTHBIN onpoc
(YO-1)
KoHnTpobHas
pabora (ITP-2)

OK3ameH
Bomnpocer
76-99
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HEO0OXOAMMOM TSt
pa3paboTku
COOCTBEHHBIX
IIPOCKTHBIX PEIICHUH B
HcCIelyeMou
MpeMETHOM 00s1acTu

6 | Pasmen 6.
BomnxoBas
OIITHUKA

OIIK-2

3Haer:
- OCHOBHbIE (PU3NYECKUE

3aKOHBI 1 KOHIICIIIINH,
- OCHOBHBIC METObI 1
IMPUEMBI ITPOBCACHUA
¢duznyeckoro
IKCTIEpUMEHTA U
crocoOb1 00paboTKH
OKCIICPUMCHTAJIBHBIX
JAHHBIX;

- YCTPOWCTBO U
MPUHLIMIIBI 1eHCTBUS
bu3nIecKuX MpuOOPOB U
UX JJIEMEHTOB;

- HauboJee BaKHbIE U
dbyHIaMEHTATBHBIC
JOCTH)KCHUS
- pU3HYECKON HAYKH;

- OCHOBBI B3aUMOCBSI3H
(GU3UKU C TEXHUKOH,
MIPOM3BOJICTBOM U
JPYTUMH HayKaMH

VYerHbIM onpoc
(YO-1)

DK3aMeH

Bomnpocsr
100-111

YMeeT npuMeHsTh
JIOTUYECKHE PUEMBI
MBIILIJICHHS - aHAIU3 U
CUHTE3 IIPU PEIICHUHU
3a/1ay;
MPUMEHSITh 3aKOHBI
bu3uKA IS
00BSCHEHUS Pa3TUIHBIX
IIPOLIECCOB;
MPOBOJIUTH U3MEPEHUS
bu3NYECKUX BETUYHH U
OLIEHKY MOTPEIIHOCTEN
U3MEPEHUIN

VYcTHbli onpoc
(YO-1)
KonTposbhas
pa6ora (ITP-2)

DK3ameH
Bormpocsr
100-111

Brnaneer meromamu
TEOPETUUYECKHUX U
9KCIIEPUMEHTAIbHBIX
UCCIIEI0BAHUN B
dusuke;

METOJJaMH 00pabOTKU

YeTHbIT opoc
(YO-1)
KoHTpobHas
pabora (ITP-2)

OK3amMeH
Bomnpocer
100-111
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JTaHHBIX;

HABBIKAMU TIOMCKa
Hay4HOI nH(popMaImH,
HEO0OXOAMMOM TSt
pa3paboTku
COOCTBEHHBIX
IIPOCKTHBIX PEIICHUH B
HccielyeMou
peMETHOM 00acTu

7 Pazgen 7.
KBaunroBas
¢buzuka

3Haer:
OIIK-2

JTAaHHBIX

- OCHOBHbIE (PM3NYECKUE
3aKOHBI U KOHIIETIIIHH;

- OCHOBHBIE METOJIBI U
MIPUEMBI TTPOBEACHUS
buznyeckoro
IKCTIEpUMEHTa U
crocoOb1 00paboTKH
IKCTIEPUMEHTATBHBIX

- YCTPOMCTBO U
IPUHLIMIIBI 1eHCTBUS
bu3nIecKuX MpuOOPOB U
UX JJIEMEHTOB;

- HanOoJIee BaXKHbIC U
(byHIaMeHTaIbHBIS
JOCTHKCHHS
- (U3HYECKON HAYKH;

- OCHOBBI B3aMMOCBSI3H
(U3KUKH C TEXHUKOM,
IIPOM3BOJICTBOM H
JNPYTUMH HayKaMu

VYerHbIM onpoc
(YO-1)

OK3aMeH
Bomnpocsr
112-126

3a1ad4;

YmMmeet IMPUMCHATDb
JJIOTHYCCKHUEC ITPUCMbI
MBIIIJICHHUA - aHAaJIN3 U
CHUHTE3 IIPU PCIICHUU

MPUMEHSITh 3aKOHBI
buzuky s
00BSCHEHUS Pa3TUIHBIX
MIPOLIECCOB;

MPOBOAUTH U3MEPEHUS

(bU3NYECKUX BETUYHH U

OIICHKY TTOTPEIIHOCTEH

U3MEPEHUIN

YcTHBI onpoc
(YO-1)
KonTposbhas
pa6ora (ITP-2)

DK3aMeH

Bormpocsr
112-126

Bnaneer meromamu
TCOPCTUYCCKHUX U
OKCIICPUMCHTAJIbHBIX

YeTHBIT opoc
(YO-1)
KoHTpobHas

OK3ameH
Bomnpocer
112-126

JTucr 47u3 85
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UCCIIEIOBAaHH B pabora (ITP-2)
dusuke; Pedepar
MeTo1aMu 00pabOTKH
JAHHBIX;
HaBBIKAMU TIOUCKA
Hay4HOI nH(popMaImH,
HEO0OXOAMMOM TSt
pa3zpaboTku
COOCTBEHHBIX
IIPOEKTHBIX PEIICHUH B
HccIelyeMou
npeIMeTHOM obnacTu
IlIkana oueHUBaHUSA YPOBHSA C()OPMHUPOBAHHOCTH KOMIIETEHIIH I
Kon n Jranbl (OpMHUPOBAHUSA KpUTEepUu MOKa3aTean
(¢popmynpoBka KOMITEeTEHIIM U
KOMIeTeHIHH
3HaHUE CnocoOHOCTh
OCHOBHBIE bu3nIecKuX chopmynupoBaTh
buszndeckue 3aKOHOB; OCHOBHBIC (PU3UUECKHE
3aKOHBI; OCHOBHBIX 3aKOHBI;
OCHOBHBIC METOI0B U CIOCOOHOCTH TTPOBECTH
METOIbI 1 pUEMOB (U3MYECKUI IKCIIEPUMEHT
pUEMbI
p [IPOBCACHMA 1 OCYIIECTBUTH 00pabOTKyY
POBECHUS
OIIK 2 P (usnueckoro IKCIIEPUMEHTATbHBIX
6 (usiraeckoro JKCIIEPUMEHTA U
CIOCOOHOCTBIO .
SKCHepUMEHTa M | o JAHHBIX; CTIOCOOHOCTD
MIPUMEHSITh
p . CII0COOBI chopmyaupoBaTh
COOTBETCTBYOIIHI 00paboTku
00paboTku OCHOBHBIE B3aUMOCBSI3U
¢buzuko- JKCIIEPUMEHTAIbH .
., 9KCHEPpUMEHTAIIb (U3UKH ¢ TEXHUKOH,
MaTeMaTH4eCKUn 3HaeT ) BIX JIaHHBIX;
5 HBIX TaHHBIX, ’ IPOU3BOJCTBOM H
arnmnapar, METOIbI (moporoBbiit OCHOBEL 3HaHUE OCHOB p
UMU HAyKaMH
aHaTn3a H ypOBeHL) B3auMOCBS3U B3anMOCBA3U APYT yK
MOJETUPOBAHUS
JEIUp , (rsmK ¢ (uzmKH C HauboJjiee BaKHbIE U
TECOPECTUUECCKOI'O U o o aMEHTAaJILHBIE
3Kc§e UMEHTAILHO TEXTIHIOM, TCXHHKOH, by i
MIPOU3BOJCTBOM U
r'0 MCCIIEJOBAaHUSA HAVEKH
ApYruMu YK
OpH pCUICHUUN HayKaMHu ApYruMu
1} CCHOHAJTbHBI
podeccuo HanGonee HayKaMu
X 3a1a1 BasKHBIE W Haubonee
¢ynaamenTanpH | BaXKHBIC U
bI€ JOCTHXXKCHUA (GynmIamenTanbHbI
buznueckoit € JOCTHKEHUS
HayKH dusnueckoit
HAyKH
yMmeeT MPUMEHSITh yMEHUE Ha CIIOCOOHOCTH PELIUTh
(TpOABUHYTHINA | 3aKOHBI (PU3UKHU 3azavy,
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) 11 OOBSICHEHHUS | OCHOBE BOCIIOJIb30BAaBIIHUCH
Ppa3IAYHBIX buznuecKux OCHOBHBIMHU (PU3NICCKIMU
HIPpOLECCOB; 3aKOHOB pemiath | 3AKOHAMHU; CIIOCOOHOCTH
IIPUMCHATD 3aj1a4K; yMEHHe poBecTU (PU3NYECKUI
b
JIOTUYECKUE
OHEMEL HCIIOJIb30BaTh OKCIICPUMCHT 1
p OCYIIIECTBUTH 00pabOTKY
MBIIUICHHS - MCTOIbL 1
SKCIIEPUMEHTAJIbHBIX
aHaJI3 U CUHTE3 IIPpUEMBbI
DM DOLICHII JTAHHBIX; HAYYHO
MPOBEICHUS
3211))1215' POBCA 000CHOBEIBATh
N3UYECKOT
Ha H’ o (busmeckoro MIPUHAMAEMBbIE METO/IbI
yd JKCIIEPUMEHTA U O —
000CHOBLIBATE 6 p
NpUHMMaeMble CITOCOOBI po(eCCHOHATBHBIX 3a/1a4
METO/IBI PENICHUS 00bpaboTku
HpO(i)eCCI/IOHaJ'H)H OKCIICPUMCHTAJIbH
BIX 33724 BIX JIAHHBIX;
YMEHUE
MIPUMEHSTh
JIOTUYECKHE
TIPUEMBI
MBIIILICHUS -
aHaJlu3 U CHHTE3
TIPH PEIIEHAN
3a/1a4;
HAy4YHO
000CHOBEIBATh
NPUHUMAEMBIE
METOJIbI PEIICHUS
npo¢eCCHOHAIIbH
BIX 33724
BJaJICHUE CITOCOOHOCTH TTPOU3BECTH
METOAaMu HaBbIKaMUu BBIOOD ONTHUMAIILHOTO
TCOPETUIECKHUX U | BpIOOpa crioco0a penieHus 3a1ad,
SKCIEPUMEHTANb | oITUMAIEHOLO CIIOCOOHOCTD
HBIX IIYTH PeLLICHHs HCIOJIb30BaHUS
MCCIIENIOBAHUA B | 3a1ay i NPHEMOB BHqI/IcnI/ITenLHH)g ;
dusuke; MpOBeE/IeHHs IporpaMmm Ipu o0padoTKu
HaBBIKAMU JKCIIEPUMEHTAJIbHBIX
BJIAJIEET buznueckoro
. pelienus 3axa4d JTaHHBIX IIPU NIPOBEICHUU
(BBICOKMIA) SKCIIEPUMEHTA U
npodeccuoHanbH 5 buznuecKoro
. CII0Co00B
OM JIEATEIbHOCTH 60a6 JKCIIEpUMEHTA;
C NPUBJIEYEHUEM 00paboTKH
cootBercTBytome | YKCTIEPUMEHTAIbH
ro (HU3HKO- BIX JAHHBIX C
MaremaTuueckor | MCHOJIb30BAHUCM
0 anrmapara BBIYMCIIMTEIbHBIX
MPOTrpamMm;
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MeToan4ecKux peKOMeHIAUN, ONPeAeJISIOIAX NPOoLeAyPbl OLeHUBAHMS

PE3YJIAbTATOB OCBOCHUA NUCHUIIJTUHBI «Du3nka»

IIpy W3ydYeHUM OUCLUMIUIMHBI OCYLIECTBIISIIOTCS TEKYLIUWA, MPOMEXKYTOUYHBIM U
UTOTOBBI KOHTPOJIb MO AUCLUILIINHE.

OueHo4YHbIE CPeICTBA I IPOMEKYTOYHOM aTTecTAIUM.

Studentlibrary [DnektpoHHas OubnuoTeka yueOHoit PDF-nureparypel u
yuyeOHMKOB il By30B. (OecruiaTHple  MONHOTEKCTOBble — yueOHumkm| URL:

http://www.studentlibrary.ru/cgi-bin/mb4

1. Bupryaneneie abopatopubie  pabotel  http://barsic.spbu.ru/www/lab_dhtml/,

http://www.all-fizika.com/article/index.php?id article=110

Ilepeyenb MHPOPMAMOHHBIX TEXHOJOT Wl U POTrPAMMHOI0 o0ecredeHUust
Texkyumuii KOHTPOJIb

Texymas arrectauus CTYIEHTOB IO JuUcCHUIUIMHE «®PH3UKa» TPOBOAMUTCS B
COOTBETCTBUM C JIOKAIBHBIMA HOpPMAaTUBHBIMM akTamu JIBOY wu saBusercs
oOs3aTenbHOM. Tekymias arTecTanus MO0 JUCHUIUIMHE TPOBOAUTCS B  ¢opme
KOHTPOJBHBIX MEPOIPHUSITANA TI0 OICHUBAHUIO (HaKTHUYECKUX PE3yJIbTaTOB OOYUCHHS
CTyneHTOB (paboTa Ha MPAKTHYECKUX 3aHATHSX, CAMOCTOSITENIbHAsI paboTa CTYIEHTOB,
TECTUPOBAHUE, BBHINIOJIHEHUE PAa3HOYPOBHEBBIX 3aJlaHUi,  HamUCaHUE pPYOEKHBIX
KOHTPOJIbHBIX pa0boT). O0BbEeKTaMU OLEHUBAHUS BBICTYIAIOT:

- yueOHas JUCHUIUIMHA (AaKTUBHOCTh HA 3aHATHSAX, CBOEBPEMEHHOCTH
BBITIOJIHEHUSI PA3JIMYHBIX BHUJIOB 3aJlaHUM, MMOCEIIAEMOCTh BCEX BHJOB 3aHATHM IO
aTTeCTYeMOU AUCLUIIINHE);

- CTENIEHb YCBOCHHUS TEOPETUUECKUX 3HAHUM;

- YPOBCHL OBJIQJICHUA IPAKTUYCCKUMU YMCHHIAMU M HABBIKAMU 110 BCCM BHJIaM



http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
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yueOHOI paboThI;

- pe3yabTaThl CAMOCTOSITEILHON PaboThI
KOMILUIEKCHI OIIEHOYHBIX CPEJACTB
JIJIS1 TEKYIIEN ATTECTALIMM

Haumenos Kparkas xapaktepucruka IIpencrasienue
n/n | aHue OLIEHOYHOI'0 CpeacTBa OLICHOYHOI0 CpelcTBa
B oHae
OlIeHOYHOI0
cpeacTBa
I1P-1 Cucrema CTaHIapTU3UPOBAHHBIX BapunaHTbl
Tectol 3a/laHuM, MO3BOJISIONIAs aBTOMAaTU3UPOBATh | TECTOBBIX 3aJJaHUM
MpOLIEAYPY HM3MEPEHMsI YPOBHS 3HAHUU W
yYMEHUHN
I1P-2 CpenctBo MPOBEPKHU YMEHHI BapuanTsl
KoHTponbs | mpuMeHsATP TONy4YeHHBbIE 3HAHUA  JUISL | KOHTPOJIBHBIX paboT
Hble pabOThI peuieHuss 3ajad OINpPEAENICHHOrO0 THIa II0
TEME WUJIU PA3IeIy
I1P-11 a) peNpOAYKTUBHOTO YPOBHS Kommiekt
PasnoypoBHEBbIE 0) pEKOHCTPYKTUBHOTO YPOBHS Pa3HOYPOBHEBBIX 3aJa4
3a/1auu u B) TBOPYECKOTO YPOBHS Y 3a/laHul
3a/1aHHS

Ormerka «OTIHYIHO»

CdopmupoBaHHbIe, TPOYHBIE U TITYOOKHE 3HAHHS 00 OCHOBHBIX 3aKOHAX (PU3HKH,
MpUHIMIAX GU3HUECKOTO UCCIIEIOBAHNS, YBEPEHHOE BIaJCHUE YMEHUSMU W HaBBIKAMHU
B maHHOW oOmactu. OTBET CTyAeHTa JEMOHCTPUPYET 3HAHUE TPEIMETa, OTIHMYACTCS
TJIyOMHOW M TIOJIHOTOM PACKPBITHS TEMBI;, BIaJICHHE TEPMHUHOJOTUYECKUM aIIapaToM;
yMEHUE OOBSCHITH CYIIHOCTH, SIBIICHH, MPOIIECCOB, JENIaTh BBIBOJBI U 00OOIICHMS,
JaBaTh apTYMEHTHUPOBAHHBIC OTBETHI, TPUBOJAUTH MIPUMEPHI

OT1merka «Xopouo»

CdopmupoBaHHble, TPOYHBIE U TIIYOOKHE, HO COJEpKAIIAE OTACIbHBIC
HETOYHOCTH, 3HAHUS 00 OCHOBHBIX 3aKOHaX Gu3nku. He moctaTouHo yBepeHHOE, XOTS U
chopMHpOBaHHOE, BIIAJICHUE YMECHHSIMH W HaBBIKAMU B JaHHOW obOmactu. B oTBere

AO0ITYCKAITCA OTACIbHBIC HCTOYHOCTH.
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OTMeTKa « Y10BI1€TBOPUTEIbHO»

Henonuble mpexacraBieHuss o0 OCHOBHBIX mocTtynarax ¢usukd. OTBeT
CTYJ€HTAaCBUJETEIBCTBYET O ciab0 C(HOPMUPOBAHHBIX HABbIKAX aHajIW3a SBJICHUIA,
IIPOLIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTb APTryMEHTUPOBAaHHBIE OTBETHl U
IPUBOAUTE MPUMEPHI; HETOCTATOYHOM JIOTUYHOCTBIO U IMOCJIEN0BATENIBHOCTBIO OTBETA.
JlommyckaeTcst HECKOJIbKO OIIMOOK B COJEPKaHUU OTBETA.

Ot1meTrka « HeynoB/ieTBOpUTEILHO)

OtBer cTydeHTa, OOHapyXHBAIOUUMKA He3HaHWE (U3HKH, OTIMYAIOIIHICS
HE3HAaHHEM OCHOBHBIX 3aKOHOB TEOPUH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH aHAJM3a
ABJICHUM, MPOIECCOB; HEYMEHUEM JaBaTh AapryMEHTUpPOBaHHbIE OTBETHl. CTyIeHT
JIEMOHCTPUPYET (PparMeHTapHbIe MPEACTaBICHUS 00 OCHOBHBIX 3aKOHax (U3HKH,
J0ITycKaeT rpyOble OMMOKH MPU OTBETE, HEYMEHUE MTPUMEHUTh UMEIOIIUECS 3HAaHUS Ha

ITPAKTUKE.

OIIEHOYHBIE CPEJICTBA JJIS1 IPOMEXYTOYHOM ATTECTALIUU

HepequL THIIOBBIX JK3AMCHAIIMOHHLIX BOIIPOCOB

1. ®uzuka kak Hayka. Meroasl Qusnyeckoro wucciaenoBanus.  Duzmka wu
€CTeCTBEHHBbIC HaykH. Ponb (u3mku B Hayke, TeXHHKE, oOpa3zoBaHuu. CTpyKTypa H
3a/1a4uu Kypca (pu3uku.

2. Mexanndeckoe aBmkeHre. OCHOBHbIE KMHEMATHYECKHE XapPAKTCPUCTUKH M.T.
[lepemenmienne, CKOPOCTh, HOPMAJIbHOE W TAHTCHUUAIBHOE YCKOPEHUS YacTULbI IPH
KPUBOJIMHEWHOM JBHKEHWUH. BpamarenbHoe IBUKEHNUE M.T.

3. 3akonsl Hprorona. Ilpuaiun otHOocuTenwbHOCTH [ammies. IlpeoOGpasoBanme
lNamunes. Knaccuuecknii 3akoH cioxkeHusi ckopocreil llepBeiii 3akoH HproToHa.

[TonaTne nHepunanpHOM cuctembl orcuera. Macca. Bropont 3akon Herorona. Mmmynbc
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Tena. YpaBHEHUE ABMKEHUA. Tperuil 3akoH HproroHa. OCHOBHas 3ajadya JUHAMUKHA
M.T..

4. 3aK0H COXpaHEHUsI UMIIYJbCa M €ro MPUMEHEHHE. 3aKOH JBW)XEHHUS IEHTpa
uHepiuu. PeakTuBHOE IBUXKEHUE.

5. Pabora. Momtnocts. Kunetnueckas u moteHuuanbuas 3Heprus. [loTeHmanpHas
sHeprus ynpyroctu. [loTeHmansHas sHeprust TroreHus. CBs3b NOTCHIIMATBLHON CHIIBI
C TOTCHIMAJIBHOM DHEprueil. 3aKOH COXpPAaHEGHMs] DHEPrUMd B  MEXaHUKE.
KoncepBaTuBHbie U JIUCCUMATUBHBIC CHUCTEMBI. BuyTtpenHsis SHEPTHS.
OO61medu3nyecknii 3aKOH COXPAHEHHS DHEPTUU.

6. MOMEHT CWIbl W MOMEHT HHEPIIMH Tejla OTHOCUTEIIBHO OCH. YpaBHEHHE
JIBIDKCHMSI TeJa, BPAIIAIOIIETOCs] BOKPYT HETIOABHKHOM OCH.

/. MoMeHT nMmmyibca. 3aKOH COXPaHEHHS MOMEHTa HUMITyJbca. J[BUKEHHE B
[EHTpaJbHOM TMosie. PaboTa, MOUTHOCTb, KHHETHYECKAsh PHEPrusl MPHU BpalaTEIbHOM
JIBUKECHHH.

8. Cnemmanbaast Teopuss otHocutenbHOCTH (CTO). Iloctynatel DuHIITEHHA.
OcHoBHble kuHeMatuueckue ciuenctsus. [lonsgtune o nunamuke CTO. OCHOBHOM 3aKOH
PEISATUBUCTCKON NUHAMUKHU. DHEPIUs B PEIATUBUCTCKON quHaMKKe. HemHepuuaibHbie
cucteMbl oTcueTa. CHiibl HHEPIIUH.

9. Vmopyroe Tteno. VYmpyrue nedopmanmuu W HampspkeHus. 3akoH ['yka.
Huarpamma Hanpsoxenuit. [Inactuaeckue nedopmaruu. [Ipenen mpounoctu.

10. OcnoBuble monoxenus MKT. Mogens wuneansHoro rasza. OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU. YPaBHEHUE COCTOSIHUS HJI€AIBHOTO
ra3a. 3aKOHbI UJI€aJIbHBIX Ta30B.

11. Uneansubii 123 B cujgoBoM 1moine. Pacnpenenenue — bosbiMana.
bapomeTpuueckas gopmyna. MakcBemIOBCKOE pacmpenelieHue MOJEKYNT HICaTbHOTO
rasza no ckopoctsam. Onsit [lITepHa.

12. TlepBoe Hayasio TepMoAMHAMUKUA. BHyTpeHHsst »Heprus. Pabora raza mpu
u3MeHeHun ero oobwvema. Temmora. TemnoemkocTs. llpumeHeHue mnepBoro Haualna

TCPMOJNHAMUKHN K U30IIpOoHecCcaM.
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13. Bropoe Hayaio tepmoanHaMuku. TeruioBele MamuHbl. [ukn Kapno. Durponus.
CraTucTMUecKnii  CMBIC ~ BTOPOrO  Hayaja TEPMOAMHAMMKH.  OHTPONHUSA  Kak
KOJIMYECTBEHHAs! MEPAa CTPEMJIEHUS OT MOPAJKA K XaOTUYHOCTU B COCTOSIHUM TEILIOBOTO
paBHOBecHsl. [IpUHIIMI BO3pacTaHUs SHTPOIIUU OTKPBITOW CUCTEMBI.

14. Teepapie Tena. CTpoeHUE KPHUCTAIMYECKUX U aMOP(HBIX TBEPIBIX Tell.
Kpucrannuueckue pemerku. Tunsl KpuctamioB. JJedexTsl KpUCTaIn4ecKoi pemeTky.
TemioéMKOCTh KPUCTAIIIOB.

15. ®a3sl u ycnoBusi paBHOBecus ¢a3. Juarpamma coctosnus. Vcnapenue,
cyOnumanusi, miasienue. Pa3zoBble Mepexo/ibl MEPBOro U BTOPOTO  poja. YpaBHEHHE
Knanenpona - Kimaysuyca

16. DnexTtpocTaTuka. DIEKTPUUYECKUN 3apsl. 3aKOH COXpaHEHUs 3apsja. 3aKoH
Kynona. HampsskeHHOCTP MW NOTEHILMAN ANEKTPUYECKOTO  TOJIS. [TpuHuun
CYNEepPHO3ULHUH.

17. Teopema Octporpazckoro — ['aycca s 1moisi B BAKyyMe€ U €€ IPUMEHEHHE.
[Tone paBHOMEPHO 3apsHKEHHBIX TEJ: HUTH (LUIUHAPA), TIIOCKOCTH, Chepsl, mapa.

18. TusnexTpukm. [Momapuzanus TADJIEKTPUKOB [Tonapu30BaHHOCT®,
IUAJIEKTPUYECKasi BOCIPUUMYHUBOCTb, JUAJIEKTpUUYECKAash MPOHUIAEMOCTh BEIECTBA.
BekTop 3JEKTpHUUECKOTO CMEUIEHUs, U HUX CBSI3b C BEKTOPOM MOJSPU30BAHHOCTH.
Teopema ["aycca st moJist B AUBJIEKTPHUKE.

19. TIpoBOAHMKN B 3JIEKTPOCTATHUYECKOM IMOJIE. JIEKTPOEMKOCTh MPOBOJHMKA.
Konpaencaropsl.

20. DHeprust 3apsHKEHHOTO MPOBOJHMKA. DHEPrusi 3apspDKEHHOTO KOHJIEHCATOopa.
DHeprus 3neKTpudeckoro nojst. O6beMHas IIOTHOCTh YHEPTHH.

21. Dnextpudeckuit Tok. 3akoHsl Oma u Jxoyna—Jlenna B nuddepeHnnanbHon u
WHTETpaJbHOW ¢opMax, W UX OOOCHOBAaHWE C TIO3WIMKA KIACCHUYECKOW TEOPHHU
ANEKTPONPOBOIHOCTH MeTauioB. ComnporusneHue nposogHuka. [locnenoBarensHoe n

mapauiCJIbHOC COCANHCHUC COHpOTHBHeHI/Iﬁ.
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22. Ycnous cymectBoBanus Toka. Ctoponnue cuibl. J.J1.C. 3akon Oma 11s
HEOJHOPOJHOTO y4acTKa 1enu. 3akoH Oma juis 3amkayTo# nenu. [Ipasuna Kupxroda

IUJISL pacyeTa pa3BETBICHHBIX LIETIEH.

dopMaMH TEKYyIIEro ¥ MPOMeKYTOYHOT0 KOHTPOJISI PE3YJIbTaTOB OCBOEHUS
JUCIUIUIMHBI SIBJISIOTCSI KOHTPOJIbHBIE PAOOTHI.

Kontponbshas pabora Ne 1 «Kunemarnka U AMHAMUKa MaTepUaIbHONW TOUKH.
3aKOHBI COXpaHEHHUs SHEPTUN U UMITYJIbCA».

Kontponbshas pabora Ne 2 «Tepmogunamuka u MoJeKyJispHas pusuka».

Kontponbsnas pa6ota Ne 3 «ITocTOSTHHBIN TOK.

KonTtponbshas pabora Ne 4 «MarautHoe moJie B BAaKyyMe».

KonTtposnbHas padota Ne 5 «CoBpeMeHHbIE NTPEACTABICHUS O CTPOCHUH aTOMOBY.

Kontponsnas pabota Ne 6 «kKBanToBas ¢puzuka.

HToroBulii KOHTPOJIb MO JUCHUIUIMHE OCYIIECCTBISIETCSA B (OpME IK3aMEHa B
KOHIIE 2 1 3 CEMECTpOB.

K aKx3ameny mormyckaroTcsi CTYICHTHI, TPOCIYIIaBIINE TEOPETUUSCKHUN KypC U
BBITIOJIHUBIIIHE BCE MPAKTUYSCKHUE 3a/IaHKs U JIabopaTOpHBIE pabOTHI,

NPEeAYyCMOTPEHHBIE POTPAMMON AUCIIUTLIHHBI.

OLNEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA

Ouenounoe cpeactBo «TectoBbie 3ananusn» IP-1

TecroBele 3ananus o gucuuiuinHe «®PU3KMKa» COCTABIICHBI 10 BCEM pas3feiaM
Kypca W SBISIOTCA OJHHM M3 KOHTPOJUPYHOIIMX Meponpustuil. Kaxmoe TtectoBoe
3aJJaHlE COCTOUT U3 15 BompocoB, BpeMs TecTupoBaHusd — 30 MUHYT.

TecroBble 3ananus o gucHUIUIMHE «DPHU3HKa» COCTABIICHBI 10 BCEM pas3jieiiam

Kypca W SIBISIOTCA OJHHM M3 KOHTPOJUPYIOIIMX Meponpustuil. Kaxmoe TtectoBoe
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3alaHUE COCTOMUT U3 15 BompocoB, Bpems TecTupoBaHus — 30 MuHYT. OLIECHUBAaHHE MO
IATUOAJUIBHON CUCTEME.
Kpurepun oneHnBaHus B paMKaxX JaHHOTO OLIEHOYHOTO CPEACTBA

v’ OTJIMYHO — TPEICTABIICHBI IPABUIbHbBIE OTBETHI Ha 13-15 BOPOCOB;

v/ XOpOIIIO - MPEeICTAaBIIEHBI PaBHIbHBIE OTBETHI HA 13-10 BOMPOCOB;

v’ YIOBIIETBOPUTEILHO - TMPEJACTAaBIE€HBI TpaBWIbHBIE OTBETHI Ha 10-7

BOIIPOCOB;
v’ HEyJIOBJIETBOPUTEIBHO — C TPEICTABJIEHBI PABUIILHBIE OTBETHI MEHEE, YEM

Ha 7 BOIIPOCOB;

IMPUMCEPBI TCCTOBBIX SallaHI/Iﬁ

1. «MexaHnKa»

1. I'py3sl, n3o0pakeHHbIE Ha PUCYHKAaX HAaXOMASTCs B paBHOBecHH. B kakom u3
HUKETIPUBEICHHBIX COOTHOIICHUN HAXOIATCA aOCOIIOTHBIC YIJITUHEHUS MPY>KUH, €CIIH
HUX )KECTKOCTU OJUHAKOBEI?

a) X1>X2>X3

b) X1=X2<X3

c) X2<X1>X3

d) X1=X2> X3

e) X3>X1> X2

3. Ha temo maccou 3Kr AEHUCTBYET CHIIA, NOJ BIUSIHUEM KOTOPOW TEJNIO U3MEHSET
CBOIO TMPOEKIIMIO MEePEeMENIeHUsI TaK, KaK MOKa3aHO Ha pucyHke. Yemy paBHa paboTta
ATOM CHUJIBI 32 OJIHY CEKYHY?

a) -18]1x

b) 18/1x

c) 6JIK

d) -6/1x

4 S, mfc

e) Henb3s onpenenuTs.
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4. VI3aMeHeHue dHepruM CUCTEMBbI BCerJja paBHO pab0Te BHEIIHUX CUJI U paboTe CHII

TPCHHSL.
a) lu3
b) 2u4
C) 3u4
d)2u3
e)1;2u3

5. Ilon neiictBuem cuibl BenmuunHOW 10H Teno m3MeHseT CBOIO KOOPAMHATY IO

3aKkoHy: X=3+6t-1,5t2 (M). Uemy paBHa paboTa 3TOM CHIIBI 32 TPU CEKYHIBI?

a) -75/x
b) 75]1x

c) -60/1x
d) 67,57
e) - 45]x

2. «MouekyasipHasi Gu3uKa U TEPMOTUHAMHUKA»

1. B cocyne HaxomuTcs uaeanbHbIN ra3. KoHIleHTpalus MoJieKys ra3a paBHa 3,5*

10" cM®, Ecyim Temmeparypa rasa pasHa 301 K, To mpou3BoguMOe UM HAa CTEHKH

cocy/ia JaBJICHHE PaBHO:

a) 80 kIla

b) 100 kIla
c) 145 klla
d) 240 kIla
e) 390 klla

2. BHyTpeHHsI1 DHEprus HJACAIbHOIO OJHOATOMHOIO Ta3a

npoiiecce yBeanumiack Ha AU= 350 Jx.

OTO 03HAYaeT, UTO

a) ras cosepiumi padoty 700 JIx

b) ras cosepmrm padory 350 Ix

C) paboTHI B ATOM IIPOIECCE Ta3 HE COBepIIall

npyu  aanadbaTHOM
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d) Hax razom cosepimin padoty 350 JIx

€) Haj ra3om coBepiu padoty 700 [Ix

3. B cocyne nHaxomutcs uaeanbHbli ra3. KoHueHTpauus MoseKysd rasa paBHa

5,7%10"19 cm”-3. Ecnu temniepatypa ra3a 313 K, To cpeaHsisi KHHETUYECKasi YHEPruUs

ABWIKCHUS MOJICKYJI I'a3ad paBHA
a) 3,25*107-21 JIx
b) 4,5%107-21 JTx
C) 5,25*10"-21 [Ix
d) 6,48*107-21 Ik

e) 1,1-10"-20/1x
4. Ha pucynke mpeacrasieH rpaduk HEKOTOPOro Mpolecca,

ujeadbHbIM Ta30M, B koopauHatax (V, 7).

B xoopaunarax (p, V) rpaduk 3Toro npoiiecca UMeeT BHI:

a)l
b) 2
c)3
d) 4
e)5

MPOUCXOaAIICTO C

2)

4

\)

5)

\%

3)

5. BHyTpeHHSIS JHEprus HJICATHHOTO OJHOATOMHOIO Ta3a MpHU aauadaTHOM

nporecce yBenunuuiaack Ha AU = 350 Jx. D10 03Ha4yaeT, 4To

a) ra3 cosepumia padoty 700 [x

b) ras cosepmrmr padoty 350 Ix

C) paboTHI B 3TOM TIPOIIECCE Ta3 HE COBEpIIall

d) mag razom coBepimim padory 350 [Ix

€) Hajx razom cosepiiin padorty 700 Jx
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3. «JIEeKTPOCTATUKAY
1. Kakoifi W3 HIKENPUBEICHHBIX TpaUKOB OTPAKAET 3aBUCHMOCTh EMKOCTH
TUTOCKOTO KOHACHCATOpa OT JUDJIEKTPUYECKON MPOHUIIAEMOCTH CPEIbl, 3alOIHSIOMICH

BCE MTPOCTPAHCTBO MEXKY OOKJIaIKkaMH KOHIeHcaTopa?

C C

) _ C
A) B) (& D)
*
0 = 0 = o—y % O

2. OTpI/IIIaTGJIBHO 3apsOKCHHAA YaCTHUIlda JIBHIKCTCA 110 HAIIPAaBJICHUIO CUJIOBOH

C

1 e

JJUMHUKX B OJHOPOIHOM 3JJICKTPOCTATHUYCCKOM IIOJIC. HpeHe6pera51 CUJION TSKECTH
YCTAaHOBHUTD, Kakol wu3 HWXKCIIPUBCIACHHBIX I‘pa(l)I/IKOB HauOoJjiee TOYHO OTpa)KacT

3aBUCHUMOCTD pa6OTLI ITOJIA 110 IICPEMCIUICHUTO 3TOM JaCTHUIbI 10 OCTAaHOBKHU

y . A A
A B) ) J D) E)
0 . 0 .
s - - S
0| S 0 S 0

a)2,3,4
b) 2, 3,5
€)3,5

d)1,35
e)l,24

C

4. TIoNOXUTEIBbHO 3apsHKEHHOE TEJI0 TOJHOCUTCS K TPEM COINPHUKACAIOITAMCS
mnactuHaM A, B, C. ITnactunsl B, C - nmpoBoaHuk, a A - audnektpuk. Kakue 3apsabl

OyIyT Ha TJIaCTHHAX T0CJIe TOr0, KaK miacTiHa B Obluta OBl TOJTHOCTHIO BEITaleHa? A

A) Qa=0. qg=0: qc~0
B) q:=qe=qc=0

C) a0, =0, qc=0
@ D) qa<0: qg=0. Q=0

E) qa-0: qe 0. qc=0.

\\\
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5. Onpenenuts HaNpaBiICHUE BEKTOpPa CHJIbI JICHCTBYIOUIEH HAa IMOJOXUTEIbHBIN
3apsn, Haxoasumica B Touke A. 3apsaael Q u -Q pacnosioKeHbl B BEpIIMHAX
PAaBHOCTOPOHHETO TPEYTOJbHUKA, JABAa APYIHMX 3apsla pPacroJIO)KEHbl CUMMETPUYHO

»t+0

OTHOCHTEIHFHO TOYKH A.

a)l : \*m |
b) 2 W 3 /@I—v ————————— .
c)3 ) 3
d) 4
e)5

4. «DJIEKTPOANHAMHUKA»

1. Kakoe u3 yTBep)IeHUI HEBEPHO:

a) ICTOYHUKOM NIEPEMEHHOIO AIEKTPUUYECKOTO MOJISI MOKET SIBJSATHCS IEPEMEHHOE
MarHuTHOE TOJIE;

0) MCTOYHMKOM MATrHUTHOTO TIOJIA SIBJISIOTCS KaK JBWXKYIIUECS 3apslbl, TaK H
[IEPEMEHHOE MAarHUTHOE MOJIE;

B) B [IPUPOJI€ CYLIECTBYIOT MAarHUTHBIE 3apsi/ibl, KAK ICTOYHUK MarHUTHOTO TOJIS;

I') HCTOYHUKOM 3JIEKTPUYECKOTO MOJISl ABJISIFOTCS 3aPSJIbl.

2. BemnuuHa 4YHCIEHHO paBHAas CWIE CO CTOPOHBI MArHMUTHOTO IMOJS,
JNEUCTBYIOIIETO HA €JAWHUWYHBIA 3JIEMEHT TOKA, PACIOJOXEHHBIA IEPHEHANKYISPHO
CUJIOBBIM JIMHUSIM TOJISl Ha3bIBACTCA:

a) MarHUTHOM MHYKITUEH;

0) MarHUTHBIM MOMEHTOM;

B) HAIPSKEHHOCTHIO;

r) cuiioit JlopeHiia.
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LI®
3. W ="2" . Dra popmyna ayisg HaX0xXKJACHU:

a) UHIYKTUBHOCTH;

0) SHEpruy MarHUTHOTO TOJIS;

B) TOKa CAaMOMHIYKIIUH;

I) DHEPruM BBIJEISIEMONW TNPOBOJHUKOM TPU TPOXOXKJICHUH 4YEepe3 HEro
€MHUYHOTO 3apsijia.

4. C moMoIIbI0 KaKOT0 3aKOHA, MOKHO OTPEIeTUTh MAarHUTHYIO HHAYKIIUIO MO
Pa3IMYHBIX KOH(DUTYpaIUii:

a) 3akona Papajes;

0) 3akoHa MakcBeia;

B) 3akoHa buo-Caapa-Jlamnnaca;

r) 3aKoHa bosbimaHa.

5. Kakoil xapakrep HIBUXEHUS HMEET HJIEKTPUUYECKH 3apspDKEHHAs 4YacTUla B
NONEPEYHOM MarHUTHOM TOJIE:

a) IBWKEHUE M0 OKPYKHOCTH;

0) IBKEHUE TI0 BAHTOBOU JIMHUY;

B) JIBM)KEHUE TI0 TIPSIMOI;

I') IBMKEHHE T10 Tapadore.

5. «KoJsieOanusi ¥ BOJTHBD)

1. Tleproxg cBOOOAHBIX KOJeOAHWUI B DIEKTPUYECKOM KOHType paBeH 1. B
HEKOTOPBIM MOMEHT BPEMEHH SHEPTUsi MATHUTHOTO MOJISl B KATYIIKE paBHA HYJIIO.
Uepe3 kakoe MUHMMAaIbHOE BPEMSI OHA CHOBA CTAHET PaBHOM HYIIIO?

a) T/4;
0) T/2;
B) 3T/4;
r) T.
2. Kak wu3MeHHMTCS cWia TOKa B IIEMA MEPEMEHHOTO TOKa, COJepKamei

KOHJICHCATOp, IPU YBEIWYEHUM YaCTOTHl IIEPEMEHHOrO TOKa B 2 paza?
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AKTHBHBIM COINPOTHUBIICHHEM NpeHEeOpedb. AMIUIUTYAY KOJIeOAaHUM HampsKEeHUs

CUUTATh OCTOSIHHOMN.

a) YBEITMUUTCS B 2 pa3a;

0) yMeHbIIUTCS B 2 pasa;

B) YBEJIMYUTCS B 4 pasa;

I') YMEHBIINUTCS B 4 pasa.

3. Kakum CBOﬁCTBOM, HC NIpUCYIIUM IIPOIJOJIBbHBIM BOJIHAM, O6Ha):[aI-OT IMOTICPCYHBIC

BOJIHBI?

a) uHTepHEepUPyEeMOCTHIO;

0) nudparupyeMocThio;

B) MOJISIPU3YEMOCTHIO;

T) KOT'CPpCHTHOCTLBIO.

4. V3MeHeHWe HalpaBlIEHUS PaclIpOCTPaHEHUS

I'paHUIC pa3aciia IBYX CpCa HA3bIBACTCA:

a) OTpaXXEHUEM BOJIH;

0) mpenoMIICHUEM BOJIH;

B) Audpakiueii BOJIH;

') AUCIIEpCHUEN BOJIH.

QJICKTPOMArHuTHBIX BOJIH Ha

5. B MeramnuueckoM CTep>KHE pacrpOCTpaHSIETCS 3ByKOBas BOJHA C JIJIMHOW BOJIHBI

A = 6,4 M. B mpou3BoibHON TOYKE CTEpkHA 3a Bpems, paBHoe 0,2 mc, dasza

BOJIHBI M3MeHsieTcss Ha A@ = m/4. CKOpPOCTh paclpOCTPaHEHUS BOJHBI B CTEPKHE

paBHa:
a) 3000 m/c;
0) 4000 m/c;
B) 5000 Mm/c;
r) 6000 Mm/c.

5. «kKBaHnTOBafl OIITHKA)

1. Onpenenuts MUHHMAIbHYIO JJIMHY

Punbepra R=11-107 4",

BOJIHBI B cepud banbmepa.

IlocTossHHAs
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a) 564 Hm

0) 264 um

B) 464 M

r) 364 HMm
2. Dueprusi ¢oToHa, moriom@aeMoro ¢orokarogoMm, paBHa 5 3B. PaGora BbIxoga

anekTpoHa U3 (orokaroma paBHa 2 3B. UeMy paBHa BelMuYMHA 33J€P>KUBAIOIIETO
MOTeHIMasa, TP KOTOPOM MPEKpaTUTCs (HOTOTOK?

a)7B

6)3B

B)3,5B

r)10B
®dortoTok HachieHUs: npu GoTodhPexrTe ¢ yMEHBIICHUEM MaJalolIero CBETOBOIO
MOTOKA

a) YBEITUUHBACTCS

0) yMeHbIIIaeTCs

B) HE U3MEHACTCS

T') YBEJIMYUBACTCS WIM YMEHBIIAETCS B 3aBUCUMOCTH OT paOOThI BHIX0O/Ia

I[aBJ'IeHI/Ie, IMPpOU3BOANMOC CBCTOM IIPpM HOPMAJIBHOM IIaJICHHUHU Ha ITIOBCPXHOCTD,

OTIpEIeTISACTCSI BBIPAKCHHUCM
a) p = pE/c
0) p = 2E(1+p)/c
B) p = (1+p)E/c

r)p=(1-p)E/c
6. «KBaHTOBasi MEXaHUKA))
1. MakcuMaJIbHOE 4YHCJIO DJIEKTPOHOB Ha TPEThEH DICKTPOHHOU
000J104KE aTOMa PaBHO:
a) 24
0) 12
B) 18
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r) 21

2. HecranuonapasiM YpaBHEHUEM [lIpenunrepa SABIIAECTCS

YpaBHEHUE:
2
3“1—:*1‘1.‘LI’+ Ulr,y,z,0)¥ = Iﬁﬂ
a) 2m &
Ay 2m ma)azxz
—+—(E-— =0
0) dx’ H 2 w
2
A+ —EFw=0
B) ¥raw ey
dztp 2
L S Fyw=0
r) dof B ¥

3. BBIpO}K)IGHHBIMI/I Ha3bIBAIOTCA:
a) Pa3JIUYIHBIC COCTOAHUA C OAMHAKOBBIM 3HAUYCHUCM DHCPIUU
6) Pa3JIUIHBIC COCTOAHUA C OAMHAKOBBIM 3HAYCHUCM MACChI
B) Pa3’INIHBbIC COCTOSAHUA C OAJMHAKOBBIM 3HAYCHUCM Op6I/ITaJILHBIX MOMCHTOB

F) Pa3IUNIHBIC COCTOAHUA C OAMHAKOBBIM 3HAUYCHUCM KIICH» - q)YHKHI/II/I

i
P=7 nnsa porona Ha mobbie

4. Jle bpoiinb 0000IIMI COOTHOIIICHHE
BOJIHOBBIE MPOLIECCHI, CBSI3AHHBIE C YaCTUI[AMU, UMITYJIbC KOTOPBIX
paBeH p. Torma, ecium CKOpPOCTb YacTHUIl OJWHAKOBA, TO
HAMMEHbIIIEH JJIMHOW BOJHBI 00J1a1at0T:
a) anb(da-gyacTHUIIBI
0) HEUTPOHBI
B) DJIEKTPOHBI
') IPOTOHBI
5. Ha xakom u3 rpadukoB NpaBuIbHO MOKa3aHa 3aBUCUMOCTD JIJTUHBI
BOJIHBI Jie Bpoiins s1ekTpoHa OT ero ckopoctu?
a) l M P
0)2
B) 3
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r)4

7. «SInepunas pusuka»

BupryanpHble 4YacTHULBl, OCYLIECTBISIOIIME  B3aUMOJCICTBUE

KBapKOB IpH

0o0pa3oBaHUU aJ[POHOB, B KBAHTOBOW XpoMojuHaMHKE ((hU3UMKE BBHICOKMX SHEPIruid)

MOJIYYMJTH Ha3BaHUE:
a) JICTITOHBI
0)poTOoHBI
B) ME30HBI
T') TJIFOOHBI
Snpo aToMa COCTOUT U3:
a) IPOTOHOB U AIEKTPOHOB
0) MIPOTOHOB ¥ HEUTPOHOB
B) HEUTPOHOB U AJIEKTPOHOB
') HyKJIOHOB U 3JICKTPOHOB
TepMosiiepHON peaknerd Ha3bIBACTCA
a) pacmaj JErKux saep
0) pacrmana TSOKENbIX sIep
B) CUHTE3 JIETKUX sIIEp

') CUHTE3 TSKENBIX sSIIep

DNEKTPUYECKU HEWTpaiabHasi dJIEMEHTapHas 4YacTHUIA, BXOMSINAs B COCTaB JIFOOOTO

aTOMHOTO siJIpa’
a) HEUTPUHO
0) HEUTpOH
B) SKCUTOH
r) poToH
OLEHOYHOE CPEACTBO IIP-2

Kpurepuu onieHuBaHus B paMKax TaHHOTO OLIEHOYHOI'O CPEJICTBA

v\ OTJIUYHO — IOJHOE JIOTUYHOE H3II0KECHHE TCOPCTHUUCCKOI'0O MaTcpuaia C
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HEOOXOJUMBIMU BBIBOJIaMH, TPaMOTHbIE (DOPMYITUPOBKU (PUBHUECKHUX
BEJIMYMH, PELICHUE 3a7a4 C BBIBOJAOM pabodeil GopMyIsbl U NpaBUIBHBIM
YHUCJIOBBIM 3HAaYEHUEM;

XOpOLIO — TOJHOE H3JIOKEHHE TEOPETUYECKOro MaTepuaia, HE BCErjaa
IOpe/CTaBleHbl ~ HEOOXOJUMbIEe  BBIBOJBI, €CTh  HETOYHOCTH B
dopMynHpoBKax, pelieHue 3aJad ¢ BBIBOJAOM paboueil (opmynsl u
PABWJIbHBIM YUCIIOBBIM 3HAUYEHUEM;

YJIOBJIETBOPUTEIBHO — TEOPETUUYECKUI MaTepuasl U3JI0)KEH OECCUCTEMHO,
pelleHue 3ajJad MpeJCTaBlIeHO 0e3 BbIBOAA (OPMYNIbl M YHCIOBBIX
pacueTos;

HEYJIOBJIETBOPUTEILHO — OTCYTCTBYIOT OTBETHl Ha TEOPETUYECKHE

BOITIPOCHI, pCUICHO MCHCC ITOJIOBUHBI 3a/1a4.
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I11.1.KonTpoabHbIe padoThl.

KOHTpO.]'IbHaH pa60Ta Nel mo Teme: Kunemaruka u AUHAMHKA MaTepl/IaJ'II)HOﬁ TOYKH. 3aKOHBI
COXPpaHEHHUS SJHEPIUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuiau BepTHKaIbHO BBepxX Ha BbicoTy h1 = 10 M. Uepe3 kakoe BpeMs OH ymajaeT Ha
3eMJHg?? Ha kakyro BeicoTy h2 momHuMeTCs KaMeHb, €CIM HAYaJILHYI0 CKOPOCTh KAMHS YBEINYUTE
B/IBOE’

2. Illap Ha HUTH HOABEIIEH K IIOTOJIKY TPAaMBAalHOIO0 BaroHa. BaroH TOpMO3HTCS, U €T0 CKOPOCTH 3a
Bpemsi t = 3 C paBHOMEpPHO yMEHbIIaeTcs OT Vi = 18 xkm/g 10 V2 = 6 km/4; Ha xakoi yroma o
OTKJIOHHUTCS IIPH 3TOM HHUTH C IIIapoM?

3. C Gamuu BbICOTON h = 25 M rOpU30HTAIBLHO OPOCHIM KaMEHb CO CKOPOCTBHIO Vo =15 m/c. Haittu
kuHetnueckyro Wx u noreniuansuyo Wy sHeprun kamus yepe3 BpeMs t = 1 ¢ Havajia JBHKEHUS.
Macca kamasgs m= 0,2 xr.

4. Monekyna Maccoit m = 4,65-10"28 kr, neTsmas mo HOPMAIIH K CTEHKE COCYJIa O CKOPOCThIo V = 600
M/C, yIapsieTcsi O CTEHKY U YIIPYro OTCKaKUBaeT OT Hee 0e3 MOTepH CKOpOCTH. HalTH MMITYIILC CHIIBI
FAt, momydeHHBII CTEHKOM 3a BpeMs yiapa.

Bapuanrt Ne 2
1.Paccrosinue Mexay AByMs cTaHIsaMu MertponoiuTeHa | = 1,5 kM. IlepByio MOJOBUHY 3TOIO
PaCCTOSTHUS TO€3/] MPOXOJUT PAaBHOYCKOPEHHO, BTOPYIO — PAaBHO3aMEJJICHHO C TEM K€ I10

MOZYJII0 yCKOpeHneM. MakcuMalibHast CKOpocTh nmoe3zga V = 50 km/4. Halitu yckopenue a u
BpeEMs 1 JABIKCHUA ITO0€31a MEXKAY CTaHIIUAIMU.

2.Tefno CKOMB3UT 10 HAKIOHHOM IIIOCKOCTH, COCTABIISIONIEN C TOPU30HTOM yroi o = 45°. IIpoiias
nyTh S = 36,4 cM, Teno mpuodperaer ckopocth V = 2 M/c. Haitu xoddhdunment tpeaus K tena
0 IJIOCKOCTb.

3.Camorier mogHuMaeTcs U Ha Beicote h = 5 kM goctur ckopoctd v = 360 xm/4. Bo ckoabko pas
pabota A1 coBeplIaeMas IpH MOIBLEME IIPOTUB CUIBI TSHKECTH, OOJIBIIIE Pa0OTEl A2, UAYIIEH
Ha yBEJIUYEHHE CKOPOCTH caMoJieTa?

4. U3 pyxXbsa Maccoi m1 = 5 Kr BBUIETAET MYJISI MACCOM M2 = 5 T co ckopocThio v2 = 600 m/c. Haitu
CKOPOCTB V1 OTJAUU PYXKbSI.

Bapuant Ne 3
1. 3aBHCHMOCTb NPOMICHHOTO TEJOM ITyTH S OT BpeMeHH t maercst ypaBHeHueM S = At? - Bt?+Ct?,
rne A =2 wm/c, B=3wm/c?u C =4 m/c®. Haiitu: a) 3aBUCHMOCTb CKOPOCTH U M YCKOPSHUS

a OT BpeMeHH t; 0) paccTosHue S, IPOMAECHHOE TEJIOM, CKOPOCTh V M YCKOPEHHE a Teja 4epes
BpeMs t =2 ¢ moce Havajia IBYKEHUS.

2. TpamBaiigelii Baron Maccoi m = 5 T uzger no 3akpyrienuro paguycoM R = 128 m. Haiitu cuy
OOKOBOTO JaBlIeHHs F Kojec Ha peNbChl IIPU CKOPOCTH ABYKEHUS V =9 KkM/4.

3. Kakyro paboTy A Hajgo COBEPIINTHL, YTOOBI 3aCTABUTH ABIIKYIIEECS TEJIO MAacCOu m = 2 KI: a)
%’BGJ/'II/‘I;II/ITB CKOPOCTH V1 = 2 M/C 10 V2 = 5 M/c; 0) OCTAHOBUTLCSA IIPU HAYAJIBHOM CKOPOCTH Vo =

M/c?

4, TI'panara, neTaIas co CKOpocTeio v = 10 M/c, pa3opBanack Ha aBa OCKOJIKA. BOJBIINKA OCKOMIOK,
Macca KoToporo coctasisuia 0,6 Maccel BCel IpaHaThl, IPOAOJDKAT IBUTaThbCA B IIPEKHEM
HaIpaBJIEHHH, HO C YBEJIWYEHHOHM CKOPOCTBIO Ui = 25 m/c. HaliTh ckopocTh Uz MEHBIIErO
OCKOJIKA.

Bapuant Ne 4

1. Teno OporireHO co CKOPOCThIO Vo = 14,7 M/c mox yriaom o = 30° k ropu3oHTy. HaiiTi HOpManbHOE @y
W TAaHTCHIIUAIIBHOE d, YCKOPEHHS Tena uepe3 BpeMs t = 1,25 ¢ mocie Hayana ABM>KSHHS.

2. 'mpeka maccoit m = 50 r, npuBs3aHHas K HATH JIHMHOM | = 25 cM, OIUCHIBAET B TOPU30HTAIBHOMN
gﬂnocxocm OKpYKHOCTB. HacToTa BpalieHust THpbku #n = 2 00/c. HaliTk cuily HaTSOKEHHS HHTH

3. TpamBaii 1BIKETCS C ycKopeHueM a = 49,0 cm/c?. Haiiti koddhduumeHT Tpenus K, ecim U3BecTHO, YTo
50% MOIIHOCTH MOTOpa MAET Ha MIpeodojeHHe CHiIbl TpeHus U 50% — Ha yBeJIHMYeHHE CKOPOCTH
IBIKEHUS.

4. Monexyia Maccoit m = 4,65-10% kr, nersimias co ckopocthio V = 600 M/C, yaapsieTcs o CTEHKY
cocyza moa yriioM o = 60° K HopMaau U YIPYTO0 OTCKAaKHBaeT OT Hee 0e3 moTepu ckopocth. Haiitu
AMIYJIbC CHIIBI FAt, monydeHHbIi CTEHKOM 3a BpeMs yaapa.

Bapuant Ne 5
1. Touka nBHXKeTCS MO OKPYXHOCTH paanycoM R = 10 ¢cM ¢ HMOCTOSIHHBIM TaHT€HIMAILHBIM
YCKOpPEHUEM a,. HaliTh TaHreHIMaabHOe YCKOPEHHE d; TOUKH, €CIIM U3BECTHO, YTO K KOHILY IISITOTO
o0opoTa nocie Havaia ABMKCHUS JIMHEHHast CKOPOCTh TOUku V = 79,2 cwm/c.
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2. JIucK BpalaeTcss BOKPYr BEPTHKAILHOM OocH ¢ yacToToi N = 30 00/mun. Ha paccrosinum T =

20 cM OT OCH BpaIlleHHs Ha JHCKE JEKUT Teso. Kakum noipkeH ObITh KoM GHUIMENT TpeHus K Mexmy
TEJIOM M IUCKOM, YTOOBI TE€JIO HE CKATUIIOCH C JUCKa?

3.  Haiitu paboTy A, KOTOPYIO HAI0 COBEPILINTH, YTOOBI YBEIMUYHUTH CKOPOCTh JBIDKEHHS Tella
Maccoit m =1 T oT v1 = 2 M/c 10 V2= 6 M/c Ha iyt S =10 M. Ha Bcem myTu AeiCTBYET Cujia TPEHHS
Frp=2 H.

4, Teno maccoii M1 = 5 Kr yaapsieTcst 0 HEHOABH)KHOE TEJI0 MAacCol My = 2,5 Kr, KOTOPOE MOCJIE
yJapa HauMHaeT JBUTaThbCs ¢ KnHeTnueckou sHeprueii W'ky = 5 JIk. Cunras ynap HeHTPaJIbHBIM K
ynpyrum, HaiTi kuHetnueckue sHeprun Wit u W'k mepBoro tena 0 u mocie yaapa.

Peneiinasi KOHTpoJIbHAst padoTra Ne2 mo TepMOAMHAMHUKE W MOJIEKYJISIPHOI (pu3uke

Bapuant Nel

1. 6 r yruekucioro raza (C02) u 5 r 3akucu azora (N20) 3amomusioT cocyx o6bemom B 2-107°
m°. KakoBo o0liee naBiaeHue B cocyae npu Temieparype 127° C?

2. HaliT cpenHio KBaJpaTUYHYIO CKOPOCTh MOJIEKYJI Ta3a, IUIOTHOCTh KOTOPOTO TPH JAaBJICHUU
750 Mm. pT. cT. paHa 8,2+ 10° r/cm®. 2) UeMy paBHa Macca OJHOTO KHJIOMOJIS 3TOTO T'a3a, eCIH
3HA4YE€HHUE UIOTHOCTHU JIaHO IS Temmeparypst 17° C?

3. 7 T yrimekucioro rasza Obuto Harpero Ha 10° B ycnmoBusx cBoOomHOTO pacmupeHus. Haitu

paboTy paclIMpeHus ra3a ¥ U3MEHEHHE er0 BHYTPEHHEH dHEPTUH.

4. VneanbHas X0J0auiabHAs MalllMHA, padoTaromas mo odparnomy mukiny Kapho, coBepiiaer 3a ouH
LUK padoty, paBHyro 3.7 kJ[x. IIpu sTOM OHa Geper Termno oT Tena ¢ temueparypoi t2 =-10° C B
nepegaeT TeIIo Teay ¢ temmeparypoit +17° C. Haiu: 1) k. . 1. 1ukia; 2) KOJUMYECTBO TEIa,
OTHSATOI0 Y XOJIOJHOTO Teja 3a OJWH IUKII, 3) KOJHYECTBO TEIa, IEPEJAHHOr0 ropsuemMy Tey 3a
OJIVH IIHKJI.

Bapuant No2
1. bayuton emkocthio 12 1 HamonHeH asoTtoM Iipu nasjieHun 8,1 MIla u temneparype 17° C. Kakas
Macca a30Ta HaXOJIuTcs B OaioHe?

2. Halitu yaenpHYI0 TEIUIOEMKOCTh MPH MOCTOSHHOM JaBJICHUU Ta30BOM CMECH, COCTOSIIEH u3 3
KMOJIEH aproHa u 2 KMoJIed a3oTa.

3. lo xakoi TeMmrepaTypbl OXJIAJAWTCA BO3AYX, Haxomsmuiics mnpu temmeparype 0°C, ecnu oH
pacmupsieTcs aruadbaTu4ecku oT oorema Vi 1o oorema V =2V1?

4. UneanpHas TeruioBasi MailuHa, pabortaromias no uukiy KapHo, moiydaeT 3a KakAbld LHKI OT
HarpeBarensa 2,512 k/[xx. Temneparypa Harpesarens 400° K, temneparypa xonommwisHuka 300° K.

Haiitn paboTy, coBepiiaeMyr0 MaIMHON 3a OJWH IIMKI, W KOJIMYECTBO TEILIa, OTIABacMOIO
XOJIOJWIJIHUKY 32 OMH ITUKIL.

Bapuant Ne3
1. 5r asora, Haxomgmierocs B 3aKpeITOM cocyae oobemoMm 4 1 mpu Temneparype 20° C,
HarpeBaroTca 10 Temnepatypsl 40° C. HailTu naBieHue raza 0 U Mocjie HarpeBaHUsl.

2. 12 r a3oTa HaxoIsATCs B 3aKphITOM cocyne oobremom 2 n mpu Temmeparype 10° C. Ilocne
HarpeBaHus JaBleHHe B cocyje cTano paBHo 10% MM prt. cT. Kakoe KoJM4YecTBO Terna ObLIO
cooOlieHo rasy IMpu HarpeBaHuu?

3. B 3akpeitom cocyne Haxoautcs 20 T aszota u 32 r kuciopona. Haiitu wusMmeHeHue

BHYTPEHHEH JHEPIrUM 3TON CMECH ra30B IIpU OXJAXKJICHUHU €€ Ha 28°.

4. WneanbHas TeruioBas MamuHa padoraet no muxity Kapno. Ilpu satom 80% rtemna, moiydaeMoro ot
Harpesares, IepefaeTcs XonoauiabHUKy. KonuuecTBo Teruia, mojiydaeMoe OT HarpeBaress, PaBHO
6.28 x/Ix. Haiitu 1) x. n. 1. iukia, 2) paboTy, COBEPIICHHYIO IPU MOJTHOM LIHUKJIE.

Bapuant Ne4

1. 12 r rasa 3anuMaroT ooseM 4-107° v mpu Temmeparype 7° C. ITocne HarpeBaHus rasza Inpu
MOCTOSTHHOM JIaBJICHUM €ro IUIOTHOCTh cTaina paBHa 0,6 Kr/M°. Jlo xakoi TemrepaTypbl
Harpenu raz?

2. Kakoe komM4ecTBO Telja Hajao cooOmuTh 12 T KUCIopoaa, uToObl HarpeTh ero Ha 50° mpu
MOCTOSIHHOM JaBJIEHUU
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3.5.56. 1) Haiitu cpeqHio0 KBaJIpaTHYHYIO CKOPOCTh MOJIEKYN Ta3a, IJIOTHOCTh KOTOPOTO TPHU
naBneHnu 750 MM. pT. cT. paBHa 8,2- 10®° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJS 3TOTO
rasa, ecjii 3HaueHue TUIOTHOCTH JaHo Jyist Temnepatypsl 17° C?

4. UneanbHas XO0JOQUIbHAs MalllMHa, padoTaromias 1no obparHomy nukiay Kapno, nepenaer tero
OT XOJIOJWIBHHUKA ¢ BojAOW mpu temneparype 0°C KUNATUIBHHUKY C BOJOW TIIPH TeMIIEpaType

100° C. Kakoe koan4ecTBO BOJbI HY)KHO 3aMOPO3UTh B XOJOIWILHUKE, YTOOBI IPEBPATUTH B Map
1 xr BOJbI B KUIIITHIILHUKE ?

Bapwnant Ne5

1. 10 r kucnoponma Haxomsarcs moxa gasienuem p =304 klla mpu temmneparype 10° C. Tlocie
pacCIIUpPEeHHs BCIICACTBUE HArpeBaHUs IPH IIOCTOSHHOM JIaBJICHHMH KHCJIOPOJ 3aHs1 o0beM 10
a. Haiitu: 1) 0o0beM rasa 10 pacmimpeHus, 2) TEMIEpAaTypy rasa IOCie pacIIupeHus, 3)
IJIOTHOCTh Ta3a JI0 pPacCIIMpeHHs, 4) IIOTHOCTh Ta3a ITOCJIC PaCIIvpPCHHS.

2. B 3akpeitoM cocyae Haxomutes 20 T azora wu 32 r kucinoponaa. Haitm wu3mMeHeHHe
BHYTPEHHEH JHEPTrHH 3TOW CMECH ra3oB MPU OXJIAXKJIEHUU ee Ha 28°.

3. 1) Haiiti cpenHIOI0 KBaJIpaTHYHYIO CKOPOCTh MOJICKYJ Ta3a, INIOTHOCTh KOTOPOTO MPH JaBJICHUN
750 Mm. pT. cT. paHa 8,2- 10° r/cm®. 2) UeMy paBHa Macca OJHOTO KHJIOMOJS 3TOTO T'a3a, eCIH

3HA4YEHHUE MIOTHOCTHU JIaHO JyIs Temmeparypst 17° C?
4. HaiiTi m3MEeHEHHE SHTPONHMH MpH TIIaBiaeHuu | Kr nbaa, Haxosmierocs mpu 0°C.

KonTposbHast padora Ne 3 mo TemMe NMOCTOSIHHBIN TOK.

Bapmanr 1.
3amaua 1.Cuna Toka B Metaysmmmieckom npoBoguuke | = 0,8 A, cedenne npoBoaHuKka S = 4 MM2.
[IpuHMMas, 9TO B KaXIOM CM° MeTamia comepkurca No = 2,5 10% cBOGOMHBIX 3IEKTPOHOB,

OTIPENICTTUTH CPEIHIOI0 CKOPOCTh MX HAINIPaBJICHHOTO JIBYKCHUSI.

3amaua 2.Kak Hajgo coeaMHUTh OOMOTKH JIBYX HarpeBaTeleil OMYIIEHHBIX B CTaKaH C BOJIOH,
yTOOBI BojIa ckopee 3akunena? (IlapaiaenbHO, T.K. COMPOTUBICHNE YMEHbBIIACTCS: TPH OJMHAKOBOM
HAOPSOKEHWM IMUTAHMSA  KOJHMYECTBO TEIIOTEI Q 00paTHO MNpONOPLUOHAIBHO  COINPOTHBICHUIO
Harpy3KH.

3amaua 3.Jlammouka M peocTar, COCAMHEHHBIC IOCIIEI0BATEIBLHO, MPUCOSIUHEHBI K MCTOYHHUKY
tToka. Hanpspkenne Ha 3axumax jgammnodku U= 40 B, a conpotuBnenue peoctata R = 10 Om. BHemnss
1ernb notpedisser MontHocTh P = 120 Bt. HaliTu crity Toka B 11emnmu.

3agavya4. OmnpenenuTh BHYTPEHHEE COMpOTHUBIEHUE akkymyaaropa ¢ OJIC 2 B, 3aMmkHyTOTO
MPOBOJTHUKOM compoTHBieHneM 2 OM, eciu cujia Toka 11 ienu paBHa 0,8 A.

Bapuanr 2

3agaua 1.B menp BKJIIOUEHBI NapajieslbHO MeJIHas W CTajbHas MPOBOJOKA PAaBHOW JJIUHBI U
ceueHMsl. B kakoil U3 HUX BbIIENIUTCS OOJIbIIEEe KOJTUYECTBO TEIUIOTHI 32 OJHO U TOXKE BpeMs?
(B menHO# npoBosIOKe, T.K. €€ CONPOTUBICHUE IPU OJIMHAKOBBIX T€OMETPUYECKUX pa3Mepax MEHbIIE,
a _NIpu __OJMHAKOBOM HANPSKECHUU NUTAHUS KOJUYECTBO TEIIOThl Q 00paTHO HpOMOpHHOHATIBHO
COIIPOTHUBJICHUIO HATPY3KH).

3anaua 2.IIpu cune Toka | = 3 A Bo BHeIHel nenu 6atapeu Bblaensercs MomHocts P1 =18 Br,
npu cuite Toka l2 = 1 A, cootBerctBeHHO P2 = 10 Bt. Onpenenute 3/IC 1 BHyTpeHHEE CONPOTUBIICHUE
Gartapeu.

3amaya 3./13 HUKENMHOBOM JIEHTHl TOMIMHONW 0,2 MM M IIMPUHOW 3 MM HYXHO H3rOTOBMTH
peoctar Ha 2,5 Oma. Kakoil 1IMHBI HY)KHO B3SITh JIEHTY U KaKO€ MAKCUMAJIbHOE HANPSDKEHUE MOYKHO
10/1aTh Ha STOT PEOCTAT, eCIU JOMyCTUMAs TIIOTHOCTh TOKa s HukenuHa j = 0,2 A/Mm?, p = 4 1077
Om M.

3anaga 4.K renepatopy ¢ J3JAC 230 B noaxmoueHo comnportuieHue 2,2 OM. Yemy paBHO
COIPOTHBIIEHUE T'€HEPATOPA, ECIIN HAIIPSDKEHUE HA €r0 3aKUMax Ipu 3ToM paBHO 220 B?

Bapuanr 3
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3amgaua 1.BbICOKOOMHBINA MPOBOJ OAHOPOJHOTO cedeHus: W JuimHOW 10 M 3ambIkaeT Oarapero ¢
3/1C B 30 B. Uemy paBHa HanpsyKEHHOCTH I10JI1 B ’TOM IIPOBOJAHUKE?

3amauya 2. Tok KOPOTKOro 3aMbIKaHUsI UCTOYHHMKA MocTosiHHOTO Toka ¢ DJIC 12 B cocrasmsier 40
A. HaiiTu conpoTuBieHre, KOTOPOE HEOOXOIUMO MOJIKJIIOUUTh BO BHEIIHIOKO 1I€Tb, YTOOBI MOTYYUTh
OT 3TOTO UCTOYHMKA TOK 1A?

3amaua 3. DieKTpoHarpeBarejabHble MPUOOpPH Ha KOTOphIX ykazaHo P1 = 600 Bt, U1=220 B u
P2 = 400 Bt, U; =220 B noakio4eHbl Noc/ae10BaTeIbHO B ceTh ¢ HanpsikeHuem 220 B. Kakasn
MOIIHOCTH OY/IET BBIJICTATHCSA HA KAXKJIOM U3 HUX?

3apaua 4.91€KTPUUECKYIO JIAaMIOUKy comnpoTuBiieHneM 240 OM, pacCUuTaHHYIO Ha HampsHKEHUE
120 B, Hamo mutarh OT cetu ¢ HampsbkeHuem 220 B. Kak Hano MOJOKIIOYMTH JIOTIOTHUTEIBHOE
COTIPOTHBIIEHUE U KAKOH JUTMHBI JOKEH OBITh MPOBOJHMK U3 HUXpOMa cedenueM S =0,55 MM2, uToObI
JAMIIOYKY MOKHO BKIIOUHTH B ceTh 220 B? (YiensHoe compoTHBieHHE HHKenuHa paBHo 110 1078
Om-m).

Bapuanr 4

3amaua 1.Tok Teder mo MpOBOIHUKY, (opmMa KOTOpOro TokazaHa Ha puc.l. OmauHaKoBa WM
pa3iayHa HAPsLKEHHOCTD M0JI B MECTaX € Y3KUM M IIUPOKUM cedeHneM? OTBeT 000CHOBATb.

_3amaua 2.HaiiauTe pazHocTh oTeHIHaI0B Mexx 1y ToukamMu A u B ( B u C) cm. puc.2, ecomm E1 =2
B,E2=2B,R1=0,50M,R2=50M, 1. =10m, = 1,5 Om.

3anava 3. Tok B npoBogHuKe conpoTuBieHueM I = 100 Om paBHOMepHO HapactaeT oT |, = 0 10
Il =10 A B Teuenue t = 30 c. UeMy paBHO KOJWUYECTBO TEIUIOTHI, BBIJICTUBIIEECS 32 3TO BPEM B
MPOBOJHUKE?

3amauad4.OnpeaenauT IIOTHOCTh TOKA | B KEJIC3HOM MPOBOAHKKE JauHON L = 10 M, eciam mpoBoj
Haxoautes o HanpsbkeHne U = 6 B.(Y nensHoe conmpoTuBieHue xeneza p = 9,8 108 Om-m.

8 8 E1 Ky E;
% I — B |
al ]! — |
B,
—H_,_,_—'—"'_'_'—\_\_‘_‘:-—
[
Fuc 1 Puc. 2

KonTposabHnas padora Ne 4. MarHuTHoe 1ojie B BAKyyMe».
Bapuanr 1.

1. JIuneiinpnii npoBoJHUK UIMHOW 20 cM NIpu cuile TOKa B HEM 5 A HaXOAUTCS B OJHOPOJHOM
MarHuTHoM mnoie ¢ uuaykuueit 0,2 Tu. Ecnu yrois, o6pa3oBaHHbIN IPOBOJAHUKOM C HalpaBJICHUEM
BEKTOpa MarHUTHOM MHAYKUMH, paBeH 30°, TO Ha MPOBOJHUK ACHCTBYET CHJIA, MOILYIb KOTOPOH
pagen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)1,0H.

2. IlpsMoOJIMHEHHBI NPOBOJAHUK C TOKOM JUIMHOM 5 €M NEpNeHAMKYISApPEeH JUHHUSIM HHIYKIUU
OJIHOPOJHOTO MarHUTHOTO NOJIs. YeMy paBeH MOAYJIb HHIYKIIMY MarHUTHOTO TOJIsl, €CIIU IIPU TOKE
B 2 A Ha IPOBOJHUK JEHCTBYET CHUila, MOyJb KOoTOpoii paseH 0,01 H? 1) 0,0001 Ta 2)
0,001 Tm  3)0,ITn 4)1Tn 5)10 T

3. Ecnu 3apsbkeHHas yacTula, 3aps] KOTOpoil (, JIBMXKETCS B OJHOPOJHOM MAarHUTHOM IIOJiE€ C
UHIYKIHEH B 1Mo OKpYXXHOCTH paauycoM R, To Moaynp mmmynbsca wactuisl pasen: |) qR/B 2)
gB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. n300pakeHO CEUEHHE JABYX NPSIMOJIMHEHHBIX OCCKOHEUHO JJIMHHBIX MPOBOIHHKOB C
TOKOM. Paccrositnne AB Mexnay npoBogHuKamMu paBHo 10 cm, |1

=20 A, |2 = 30 A. Halitu HanpssKEHHOCTH MarHUTHOI'O ITOJIS I, I
BBI3BAaHHOTO ToKaMu |1 1 |2 Touke Mi. Paccroguua MiA = 2
CM. M, A B

5. Karymka puamerpom 10 cm. wumeromas 500 BHTKOB,
HaXOJUTCS B MarHuTHOM Tosie. Uemy Oyner paBHO cpenHee 3HaueHue JJC MHIyKIUU B 3TOU
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KaTYIIKE, €CJIU MHAYKIUS MAarHUTHOTO I0JIs1 YBEJIUYMBAETCS B TEUCHUE 02,1 ¢ ot 0 g0 2 Tn?

B omHOpOAHOM MarHMTHOM II0JIe, MHIYKIUSA KoToporo pasHa 0,5 B6O(wm“, IBmXeTcs paBHOMEPHO
npoBogHUK JuHOI0 10 cm. Ilo mpoBomHumky Teder TOK croii 2 A. CKOpOCTh IBMIKCHMS
npoBoaHuka 20 cm/c ¥ HampaBjeHa OHAa MEPICHIUKYISIPHO K HAIPaBJICHHIO MAarHUTHOI'O ITOJIS.
Haiitn: 1) pabory nepememieHus mnpoBoaHuka 3a 10 cex IBHWKeHMS, 2) MOIIHOCTb, 3aTPAYCHHYIO

Ha 3TO JBUXCHHC.

Bapuanr 2.

1.

JlunelHbIil TPOBOTHUK UIMHOW 60 CM mpu cuie Toka B HEM 3 A HaXOIUTCA B OJHOPOJTHOM
MarHutHoM Tosie ¢ uHaykmnuei 0,1 Tn. Ecaum mpoBogHUK pacmoliokeH MO HaNpaBlICHUIO JIMHUN
WHIYKIIMA MarHAUTHOTO TIOJIS, TO Ha HETO JIEWCTBYET CHIIa, MOAY/Ih KOTOPOW paBeH: 1)0,18H
2)18,00H 3)2,00H 4)0,30H 5)0,00H

. IIpsiMONMHENHBIA MPOBOJHUK, MO KOTOPOMY TE€YET MOCTOSHHBIM TOK, HAXOJMTCS B OJHOPOJHOM

MarHUTHOM TI0JI€ M PACIOJIOKEH TEPNCHAUKYISIPHO JIMHUSIM MAarHHTHOM WHIYKOHH. Ecim sToT
MPOBOJTHUK TIOBEPHYTh TaK, YTOOBI OH pacmoyiarayiics moj yrioMm 30° K JMHUSM MarHUTHOU
WHIIYKIIMH, TO CHJIa AMIiepa, el CTByromas Ha Hero: 1)yMeHbIHUTCS B 4 pasa; 2) yMEHBIIUTCS B 2
pa3a; 3) ocTaHeTcsS HEM3MEHHOM; 4) yBenmnuuTcs B 2 pas3a; 5) yBenudurcs B 4 pasa.

B ogHOpOoaHOM MarHWTHOM TIOJI€ C MHAYKIIMEH B BpalllaeTcs YacTHUIla MacCO m, MMEoIIas 3apsij
g. Kak u3MeHuTCS paguyc OKPYKHOCTH, €CIM HHAYKIWS B yMEHBIINTh B 2 pasza, 3apsai He
W3MCHSTh, 4 MACCYy YBEIMUHTH B 3 pa3za? 1) ymenbmmTcs B 2/3 pasa; 2) yBenuuutcs B 1,5 paza; 3)
YMEHBIIIUTCA B 6 pa3; 4) yBenmuuurcs B 6 pa3; 5) yMeHbIIUTCA B 1,5 pa3a.

B onHOpOoaHOM MarHMTHOM Mojie, HHAYKIuS Kotoporo 0,1 Txz, ABMKeTCS MPOBOAHHUK IJIHHOIO
10 cm. CkopocTh ABMODKEHHS IPOBOJHWUKA 15 Mm/c W HampaBjeHa OHA TCPICHIUKYIIPHO
MarHuTHOMY 110J110. UemMy paBHA HHAYIIMPOBAaHHAS B TIPOBOJTHHKE OAC?

Ha puc. n3o0pakeHO cedeHHe NBYX NPSMOJIUHEHHBIX OECKOHEYHO JJIMHHBIX MPOBOTHUKOB C
TOKOM. Paccrosnue AB Mexay npoBoaHukaMu pasao 10 cum, l1

=20 A, |2 = 30 A. Haiityn HaupssKEHHOCTH MAarHUTHOTO MOJIS, I, I,
BbI3BaHHOTO ToKaMu |1 u |2 Touke Mi1,. Paccrosuue M1A =

4 cm. A M

Kpyrosoii KOHTYp IIOMEIIEH B OJHOPOJHOE MAarHHUTHOE IIOJIE 1 B

Tak, 4YTO IUIOCKOCTh KOHTypa IIEpIEHAUKYIIpHA CHIOBBIM

muauaM ot Hanpspbkennocts MargautHoro noid 150 kA/M. 1o koHTYpy TedeT TOK cuiioi 2 A.
Pamuyc xontypa 2 cm. Kakyro paboTy Hamo COBEpIIMTHL, YTOOLI IMOBEPHYTH KOHTYp Ha 90°
BOKPYT OCH, COBIAJIAIONIEH ¢ 1HaMeTpoM KOHTypa?

Bapmanr 3.

1.

Kakyro pazmepnocts B cucteMe CU umeeT euHUIa K3MEPEHUS MarHUTHOW MHIYKIIUH?

1) xr/(A-c>m); 2) A-c?(xkrm); 3) H(AM?);4) H/(AM); 5) AM (xrc?).

2.

DNEeKTPOMArHUTHBIN YCKOPHUTENb TMpPEICTaBiIsieT co0Oi J1Ba MPOBOJA, PACIHOJIOKEHHBIE B
TOPU30HTAJIBHOM IIOCKOCTU Ha paccTosiHUM 20 ¢M Apyr OT Apyra, o KOTOPbIM MOKET CKOJIb3UTh
0e3 TpeHus MeTajindeckas mepeMbluka ¢ Maccoil 2 kr. MarnutHoe noinie ¢ uaayknueir B = 1 Tn
MEePNEHAUKYIISIPHO TUIOCKOCTH JIBUJKEHHsSI TepeMblukd. Kakoi TOK cienyer HpomyCTUTh IO
nepeMbluKe, YToObl OHA, MPOMAs MyTh 2 M, prodpena ckopocts 10 m/c? 1)I0 A 2) 50 A 3)100
A 4)250A 5)300A

Ecnu nBa npoToHa IBHXKYTCSI B OJIHOPOJTHOM MAarHMUTHOM I0JI€ B IJIOCKOCTH, NMEPIEHIUKYISIPHON
JUHUSM HHAYKIIUA MarHUTHOTO TIOJS, IO OKPYKHOCTSIM pamuycoB Ri u Rz, , To oTHomIeHne ux

kuHetHueckux suepruit Ki/ Kz pasro: 1) RZ/R?; 2) R?/RZ;

. . 1 2 M
3) R,/R: 4) R/R,:5) 4 4 &M

Ha puc. uzobpaxxeHo cedyeHHEe MABYX MNPSAMOJMHEHHBIX A B
OECKOHEYHO JUIMHHBIX NPOBOJHUKOB C TOKOM. PaccrosiHue
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AB wmexny npooanukamu paBHo 10 cm, I = 20 A, I = 30 A. HaiitTu HanpsHKEHHOCTh
MAarHUTHOI'O I0JIs, BEI3BAHHOTO TOKaMu |1 u |2 Touke Mi. Paccrosuus BM1 = 3 cm.

5. B marautrHOM mose, uaayKIus kotoporo B = 0,05 Tn, Bpamaercs crepkensb jimuaon 1 =1 M ¢
yraoBoi ckopocthio ® = 20 pazn/c. Ock BpalleHUs MPOXOJUT 4Yepe3 KOHEI CTCPXKHS H
napaniaenrbHa MarHuTHoMmy monw. Haditn DJIC wmHAyKIMKM €, BO3HHUKAIOIIYI0 Ha KOHIIAX
CTEpIKHS.

6. JIBa TpAMONMHEHHBIX  UIMHHBIX ImapajuieJIbHBIX MPOBOJJHUKA HAXOIATCI HAa HEKOTOPOM
paccTosHUHM JApyr OoT japyra. Ilo mpoBogHMKAM TEKYT TOKH, PaBHBIE IIO0 BEIMYHMHE U IIO
HaImpaBJicHUI0. HaliTh cuiy Toka, TeKylmIero II0 Ka)KJOMYy M3 IPOBOJHHKOB, €CIH H3BECTHO,
YTO IS TOrO, 4TO OBl Pa3gBHHYTH STU IPOBOJHHMKUA HA BABOC OOJbIIEE pPacCTOSHHE,
MIPHIIIOCHE COBEPIIUTEL pPadOoTy (HA €AUHMILY JJIMHBI IPOBOJHUKOB), PaBHYIO 5,5 MKJ[K/Mm.

Bapuanr 4.

1. Kakyro pazmepHocTh B cucteme CU nMeer eauHMIa H3MEpEHUSI MarHUTHOTO MOTOKa?

1) H(A-M?); 2) kr/(c®A); 3) HM%/(A); 4) kr-m/(c?A); 5) HM/A.

2. DIIeKTPOH, YCKOPEHHBIH pa3HOCThIO nmoTeHaaoB U = 100 B, BirieraeT B 0JHOPOIHOE MarHUTHOE
1oJie, JIMHUU HMHIYKIUH KOTOPOTO MEpHeHAUKYISPHbl HaNpaBlICHUIO €ro IBMxKeHWs. WHaykius
MarsuTHOTO 1oy B = 2-10° Ti. Pagmyc OKpyKHOCTH, TI0 KOTOPO#f IBUKETCS SIEKTPOH, PABEH:
1)0,5-102m  2)1,0-10%2m  3)1,7-10 2m  4)3,4-10% M. 5)5,0m

3. 17. Ecnu nBa 2MeKTpOHA ¢ KMHETHYECKHMMH dHeprussMu K1 u K> COOTBETCTBEHHO IBIIKYTCS TIO
OKPY>KHOCTSIM B OJTHOPOJTHOM MarHUTHOM I10JI€ B TJIOCKOCTH, MEPIEHIUKYISIPHON JIMHUSAM WHAYKIUU
110714, TO OTHOIIEHNE HX TIepnooB obpamenns T1/T2 papHo: 1) Ki/Kz;  2) Ko/Ki; 3) (Ki/K2 )Y?;
4) (K2/K1)¥2; 5) 1,

4. JIBa mpsIMOJIMHEWHBIX OECKOHEUHO JJIMHHBIX IMPOBOJHUKA PACIIONOKEHBI NEPIEHIUKYISIPHO APYT
K Jpyry W HaxXxoAATCSs  BO B3aUMHO-TIEPINEHAMKYISPHBIX  IUIOCKOCTAX (cM. puc.) Haiitu
HaIPsSHKEHHOCTh MArHUTHOTO TIOJISL B

Touke My, ecmm 11 = 2 A, I, = 3 A.
Paccrosana AMi1=1cmu AB=2 cm. |

5. B 0gHOPOJHOM MAarHUTHOM IIOJIE, |1 2
HHAYKOMSA kotoporo B = 08 Tn, | P T
PaBHOMEPHO  BpallaeTcsa paMKa C A M

VIJIOBOM CKOPOCTBIO ® = 15 pag/c. 1 B

[Inomane pamku S= 150 cm®.  Och

BpAaIlleHUs HaXOJUTCSA B IIJIOCKOCTU PaMKH M COCTaBJisseT yrou o = 30° ¢
HampaBJIeHMEeM MarHuthHoro mnoid. HaWtun wmakcumansHyro DJIC
HHIYKIHH Eyvax, BO BpalllAIOLIEiicS paMKe.

6. MenHpIM OUCK paguycoM I' = 5 cm, INIOCKOCTH KOTOPOro IEPHEHIMKYISApPHA K HaIpaBJICHUIO
MAarHUTHOTO MOJISI, BpalllaeTcs ¢ 4acToTou V = 3 06/cex. Uuaykumss MmaruutHoro noust B = 0,2 Ta. Tox
| =5 A mpoxomut no paguycy aucka ab (a 1 b—cCKoJb3sIue KOHTaKThl).. HaliTh MOIHOCTH TAKOTO
JBUTATEIIS.

KontpoabHnas padora Ne 5 mo reme «CoBpeMeHHbIE NPEICTABJICHUS 0 CTPOCHUH aTOMOBY.
Bapuanr 1.

1. OGwsacuute pesynbratel ombiToB ®panka u 'epua, cM. puc. 1.  KakoBa maiuHa BoNHA CBETa
U3JIy4aeMOro aToMaMu PTYTH IIPU NIEPEXOJIE UX B HOPMAJIbHOE COCTOSTHUE?

2. Bo ckonpko pa3 yBEIIMYUTCA pagnuycC Op6I/ITLI QJICKTPOHA B aTOMC BOAOPOJa, HAXOAAMICTOCS
B OCHOBHOM COCTOSHHUU IIpHU BO36y>KI[eHI/II/I €ro

T4 (mA) KBAaHTOM cBeTa ¢ sHeprueit 12,09 sB?
§ 3. BonnoBasg (yHKIHMS, ONMCHIBArOIas 2S -COCTOSHHUE
= 9NMEKTPOHa B aroMe  BOJOpPOJa  HMMEET  BHI:
w(p)=1/427)(2— p)exp(— p/2), rne p - paccrosHue
; ; i U(B) osnexrposa or sapa BBP@KEHHOE B ATOMHBIX CIMHHALAX.
— OmpenenuTh  pacCTOSIHWE OT  sapa, HAa  KOTOPOM
0 5 10 15 BEPOSITHOCTh ~ OOHApYKCHHsI  DJIEKTPOHA UMEeT
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MaKCUMaJIbHOE 3Ha4eHue? p = r/a - mepBblii OOPOBCKUN pajiyc OpOUTHI.

4. Hanucars GopMysibl 3JIEKTPOHHOIO CTpoeHHsi atoMoB: 1) Gopa ( Z =5), 2) yrnepona (Z =6), 3)
Harpus (Z = 11).

5. OnpenenuTh TOPAAKOBBIA HOMED DJIEMEHTa B IIEPMOIMYECKON cucTeMe MeHzeneeBa, €ciu
rpaHnyHas 4dactora K-cepum XapakTepUCTHYECKOTO PEHTI€HOBCKOTO U3JIYYEHMsI COCTaBIISET
5,55:10% TI'm.

6. OHpGHGJ’[I/ITB MaKCUMAJIBbHOC 3HA4YCHUC Op6I/ITa.]'II>HOFO MOMCHTa MMIIyJIbCa JJICKTPOHA u
BO3MOXXHBIC 3HAYCHHUSA €TI0 HpOGKHI/Iﬁ Ha HaIllpaBJICHUC BHCIIHETO MArHUTHOTO IIOJIA B COCTOSHUH,
OIIPEACIIICMOM TJIABHBIM KBAaHTOBBIM YMCJIOM N = 4,

Bapuanr 2.

1. Tlpu xakoM yCIIOBHH B CHEKTpPE aTOMa BOJOPOJia BO3HUKAIOT BCE CEPUU MBIIYUYCHHsS €T0O CIEeKTpa?
[TosicHuTe Ha cxeMe MPOUCXOXKACHNUE OJTHOM U3 CepUil M3ITydeHUs CIEKTpa aTOMOB BOAOPOJA.

2. ®ortoH ¢ sHeprued 16,5 3B BbIOMI W3 HEBO3OYXKIESHHOTO aroMa BOJOpOAa MEKTpoH. Kakyro
CKOPOCTh OyZIeT UMETh 3TOT 3JIEKTPOH BAAIH OT siipa aToma’?

3. DIeKTpoH aromMa BOJOPOJa B OCHOBHOM COCTOSIHHM OTIMCHIBAETCS BOJIHOBOW (PYHKIIHEH:
v =C-exp(—r/a). Onpeneiantb OTHOIIECHHE BEPOATHOCTEH  Wi1/W> mTpeObIBaHHMsS  3JCKTPOHA B
chepudeckom cinoe ToymuHor 1 =0,0lam pagmycamu 11= 0,25a, ur,=2a.

4. Hammucatb opMysibl 2JIEKTPOHHOM KOH(HTrypanuu ajist atoMoB: 1) kucnopona (Z = 8), 2) xinopa (Z =
17).

5. Ompenenutb TOPSAKOBBIA HOMEP »JJIEMEHTA B TEPHOJUYECKON CHCTEME DJIEMEHTOB
MenneneeBa, eciu aiauHa BosiHBI A Kg—cepun ero xapakTepUCTUYECKOTO M3ITyYEHHs] COCTABIISIET
72 nm.

6. Ilouemy ans obHapyxeHUs dnekTpoHa B omnbitax [TepHa u ['epiaxa uCHonb3ylOT My4KH aTOMOB,
MIpUHAUISKAITUX IEPBOM TpyIIe NEPUOIUUYECKON CUCTEMBbI, IPUYEM, B OCHOBHOM COCTOSIHUU

Bapmuanr 3.

1 Onpenenuts HaMMEHBIIYIO SHEPTUIO, KOTOPYK) HEOOXOAMMO COOOIIUTH aTOMy BOJOPOAA IS
BO30Y)KJICHHS €T0 MOJTHOTO CIIEKTpA.

2 B nokoseMcsa aToMe BOAOPOJa JIEKTPOH Hepelie ¢ 5-T0 SHEPreTHYeCKOro YPOBHS B OCHOBHOE
cocrosinue. Kakyro ckopocTh pruoOpesn aToM 3a cueT ucnyckanus Gotona?

1 - .
3 Ilcu — (QyHKUHMS 27IEKTPOHA B OCHOBHOM COCTOSHHM aToMa MMeeT BHI: W(r) = T e A. Haiitu
ma

cpenHee paccTOsTHUE <I™> AJIEKTPOHA OT s/pa.

4 Hanucars ¢GopMyiy S7eKTpOHHOW KoH(purypaiuu atomoB: 1) amomunus (Z =13), 2) aprona
(Z2=18).

S5 Omnpenenure IMHY BOJHBI CaMOW JIMHHOBOJHOBOM JHMM Ko — CEpUHM PEHTTEHOBCKOTO
XapaKTepUCTUYECKOTO CIIEKTpa, €CIM aHOJl PEHTIC€HOBCKOW TPYOKHM H3TOTOBJIEH W3 IUIATHHBIL.
[TocTostHHYIO SKpaHUPOBAHUSL G MPUHATH PAaBHOM 1.

6 Moxer M BEKTOp MAarHMTHOTO MOMEHTa OpOMTAILHOTO MOMEHTA MMITYJIbca 3JIEKTPOHA
YCTAaHOBUTHCS CTPOTO BAOJb JUHUN MarHUTHOM MHAYKIMHU? OTBET 000CHOBATb.

Bapuanr 4.
|. CpaBHuTe MHHHMAaNBHYIO YacTOTy cepud JlaiiMaHa Vyunw U MAaKCUMATBHYIO YaCTOTY Vyax JTHHHUU
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n3nydeHus cepuu baibmepa.
2. ®otoH ¢ sHeprueit 25,0 5B BBIOBIBACT 3JIEKTPOH U3 IMOKOSIIETOCS aTOMa BOJIOPO 1A, HAXOISIIETOCs
B IEPBOM BO30YXJIE€HHOM cOCTOSSHUU. C KakoW CKOpPOCTbIO OYAET JBUraThCsl AJIEKTPOH BAAIU OT

siapa?
3. DIeKTpoH B aToMe BOJOPOAA HAXOIHUTCS B B OCHOBHOM COCTOSHHH, OTHMCHIBAEMOM BOJIHOBOM
ynkmeit: y = Aexp(—r/r). Haiitu suepruro snexkrpona E u pagmyc mepBoii OOpoBCKoOi

opoutel r1.  (Ykazanue: Ucnonwsyitte ypaBuenue lllpenunrepa).
4. Kakue u3 ¢opMyn 37IeKTpOHHON KOHpUTrypauuu sBisitoTcs BepHbIMU?  KakuMm snemeHTaM OHM

coorsercTByfor? 1). 18725'3s%3p%. 2). 152252, 3). 1s225%2p°3st. 4). 1522522p®3s°3p°.

5. OnpenenuTe NOCTOSIHHYIO 3KpaHUPOBAHUA G JUIsl L cepuu peHTr€HOBCKOIO XapaKTepUCTHUECKOTO
M3JIYYeHHS, €CIIM TIPHU MEPEX0/ie AIEKTPoHa B aToMe BoJibppama ¢ M 060s10ukn Ha L 006070UKy AnTHA
BOJIHBI HcITyckaemoro (oTtoHa cocrasiuseT 140 Hm.

6. OHpe)IeJ'H/ITI) MHUHUMAaIbHBIN Yroja MEXKIAYy HallpaBJICHUEM BHCIIHEIO MAarHUTHOTO IIOJIA u
Op6I/ITaJ'IBHI)IM MCXaHNYCCKUM MOMCHTOM HUMITYJIbCa 3JICKTPOHA C INTaBHBIM KBAHTOBBIM YHCJIIOM N = 3.

Bapuanr S.
1. Kakas U3 cxeM 3HEpPreTHUYeCKUX ypOBHEH, MPUBEIEHHBIX Ha pHC.]1-3 COOTBETCTBYET AJIEKTPOHY B

aToMe BOJOPOJa, B TMOTEHIMAIBHOU sSIME C

F ne4 . : OECKOHEYHO BBICOKHMHU CTEHKAaMHU, KBAHTOBOMY
e 14  TAPMOHHYECKOMY OCLHILIATOPY?
s -1 2. Onpenenuth JUIMHY BOJHBI Ae bpoitns s
n=3 n=4 AJIEKTPOHA, HAXOJSAIIErocsi B aTOME BOAOPOJa
n=3 n=2  ga BTOpOI GOPOBCKOIT OpOHTE.
n=2 n=2 3. CoOctBeHHass (QYHKIUSA, OIMCHIBAIOIIAS
n=1 n=1 +—————n=1  COCTOSIHHE DJJEKTPOHAa B aToMe BOJOPOJa,
Prc. 1. P, 2. Pre. 3. uMeeT BHUJ: HAXOJUTCA B  COCTOSHUH,

OIHUCHIBAEMOM BOJIHOBOM (hyHKIHEH:
w(r)=Cexp(—r/a), rae a= 4neoh?/(Me?) — nepBbiii GopoBckuii paguyc. ONpPeENnTh PACCTOSHHUE,
Ha KOTOPOM BEPOSATHOCTH HAXOKJICHHUS 3JICKTPOHA MaKCUMAaJIbHA.

4. Hanucatp opMysibl SIEKTPOHHOTO CTPOCHUSI aTOMOB:
1) xanpuus (Z =20), 2) asota (Z =7), 3) neona ( Z = 10).
5. B arome Bonb(dpama snektpon nepenien ¢ M — o6onouku L - o6omouky. OnpenenuTs SHEPruio
ucnyieHHoro gorona. [IpUHITH MOCTOSAHHYIO SKpPaHUPOBAHUS G = 5,63.
6. DnextpoH Haxoautca B f — coctostHuu. HailTu opOuTaNbHBIII MOMEHT UMITYJbCA DJIEKTPOHA U
MaKCUMaJbHOE 3HA4YCHHE MPOEKIMH MOMEHTa HMMylbca Ly Ha HalpaBi€HHE BHEIIHETO
MAarHUTHOTO TOJIA.

KonTpoabsnas pabora Ne6 mo teme « KBanroBasi pusuka»

Bapunant Ne 1
3agauya 1. Kakyo ycKOpsSOUIyI0 pa3HOCTh MOTeHIManoB U MOMKEeH MPOUTH SIEKTPOH, YTOOBI
JUTMHA BOJHBI e bpoiins A 6bu1a paBHa 0,1 HM?

3agaya 2. DnekTpoH ¢ kuHeTHueckoi sHeprued T = 15 3B HaxoauTcs B METAIUIMUECKOM INBUIMHKE
muametrpoM d=Imkxm. OLeHUTh OTHOCHTENBHYIO HETOYHOCTH Av/v, C KOTOPOH MOXET OBITH OIpe/eeHa
CKOPOCTb 3JIEKTPOHA.

3anaua 3. Hanncats ypaBHenue lllpenunrepa /uist 37€KTpOHA, HAXOAAIIETOCST B BOJOPOJIONOI00HOM
aTome.




JIAJIbHEBOCTOUHBIN ®EEPAJIbHBIA YHUBEPCUTET

Pa6ouas nporpamMma y4eGHoii Aucuuminnbl «@U3HKa» Hanpapjaenue NoArotoBku 13.03.02 «jieKTpoIHepreTHKa u 3JIeKTPoTeXHHKa». IIpopuin
«JIeKTPOIHEepPreTHYeCKHe CHCTEMBI H CeTH»

Pa3paboranxu: qoueHT J{bBIMIeHKO Vi nenTH puKanyoHHbIH HOMED: KoHTposbHBI 5K3eMILIp HAXOMUTCS Ha JIncr 75u3 85
H.IL YMK/I.19.22(55)-13.03.02 -b1.5.15 - Kadepe NEKTPOSHEPreTHKH 1 HIEKTPOTEXHUKA
2016

3agaua 4. I'epmanueBbiii oOpasen HarpeBator oT 0 pmo 17 °C. IllpuHumas mWHUPUHY
3anpenieHHo 30HbI repmanus AE = 0,72 3B, onpenenuTb, BO CKOJIBKO pa3 BO3pPAaCTET €ro
yaeiabHas NpOBOAUMOCTb.

Bapuant Ne2

3agayva 1. OnpenenuTh JIMHY BOJHBI Ae bpoiins A 31ekTpoHOB, 00MOapIUPYIOMIUX aHTUKATON
PEHTTE€HOBCKOW TPYyOKH, €CJIM TpaHHIa CIJIOIIHOTO PEHTTEHOBCKOTO CIIEKTPa MPUXOIUTCS Ha
JIUIMHY BOJHBI A = 3 HM.

3agaua 2. lcnonb3ys coOTHOLIEHHE HeoNpeAedeHHOCTe AX-AP> /i HaliTU BbIpaXKeHUE,
MO3BOJISIONIEE OIEHUTh MUHUMAIBHYIO D9HEPTUIO £ 3JIEKTpOHA, HAXOASIIETOCS B OJJHOMEPHOM
MOTEHIIMAIbHOM SIIIUKE IMUPUHOH |.

3agaua 3. Jlokazath, uto eciu V-QyHKIMS UOMKIMYECKH 3aBUCHT OT BpPEMEHH, T.€.

|
w(x,t)= exp(—g Et)y(X) , TO MIO0THOCTH BEPOSTHOCTH €CTh (PYHKITHS TOJBKO KOOPIHHATHI.

3agaua 4. Omnpenenuts ypoBeHb @epmu ErF B cOOCTBEHHOM MOympOBOAHMKE, eciiu sHeprus AEg
aktuBanuu pasHa 0,1 3B. 3a HyneBoil ypOBEHb OTCUETAa KHHETHYECKOW YHEPIHH JJIEKTPOHOB NPUHSATH
HU3IIUN YPOBEHb 30HBI ITPOBOJIUMOCTH.

Bapuant Ne 3.
3amaya 1. DJIEKTpOH ABMIXKETCS MO OKPYXKHOCTH paauycom I = 0,5 cM B OJHOPOJHOM
MarHUTHOM Tiojie ¢ uHAyKIued B = 8 wmTn. Onpenenuts IIUHY BOJHBI jae bpoins A

anextpona. (0,1 HM).

3anauya 2. [[punsaB, 4yTo MUHHMaJIbHAs dHeprus E HykioHa B sape paBHa 10 M»B, oueHurs,
UCXOJS U3 COOTHOILIEHUS HEONpPeaeIeHHOCTEeH, TNHEeHHbIE pa3Mephl sapa.

3agauya 3. DneKTpoH HAXOAUTCS B OCCKOHEYHO TIIYOOKOM MPSMOYTOJBHOM OJHOMEPHOM
MOTEHIHAILHOM SIIMKE IUPUHON |. Hanucars ypaBuenue Illpeaunrepa u ero pemienue (B
TpUroHOMeTpHuecKoi opme) st obmactu 2 (0<x<lI).

3agaua 4. Onenuts temreparypy Txp. BBIPOKIACHHUS KalMsi, €CIM INPUHATh, YTO HA KaXKIbId aTOM
Kaus TIPUXOJUTCS 110 OJHOMY CBOOOJHOMY 371eKTpoHy. IlnoTHocTs Kammst 860 kr/m°. MomspHas
Macca kamuss M = 39,1 r/moinb. (YKa3zaHue: TeMriepaTypa BBIPOXKICHHUS ONPEACIISICTCS BhIpAKECHUEM
T.

232
_ 27°h 2/3
€. — n )

km

Bapuant Ne 4.

3agaua 1. DnexTpoH ABMXKETCS co cKopocThio v = 200 Mwm/c. OnpeaenuTs JJINHY BOJIHBI 1€
bpoiins A, cuurtas ABHKEHHE SJIEKTPOHA PEIATUBUCTCKUM.

3agaua 2. Mcnonb3ys cooTHoueHue HeomnpeneneHHoctu AE-At > A, onenuts mupuny I’
SHEPreTUYECKOT0 YPOBHS B aTOME BOJOPOJa, HaXOsAIEerocs: 1) B OCHOBHOM COCTOSIHMM; 2) B
BO30YKJIEHHOM COCTOSHMHU (BpeMs T )KH3HHM aToOMa B BO30yXJIeHHOM cocTosHUM paBHO 1078 ¢).
3apgaua 3. M3BecTHa BOJHOBas (YHKLUS, OMHUCHIBAIONIAS COCTOSHHE 3JIEKTPOHA B MOTEHIMAJIBHOM
siuke mupuHoi /: y(x)= C1 Sinkx+ Cocoskx. Mcmonb3ys rpanuunbie yeiaoBus y(0) =0 u y(l) =0
ompenenutb kodhduipenT C2 W BO3MOXKHBIC 3HAUCHHS BOJHOBOTO BeKTOpa K,mpu  KOTOpOM
CYLIECTBYIOT HETPUBHUAJIBHBIE PELICHHUS.

3agaya 4. OnpenennuTs MakKCUMaJbHYIO CKOPOCTB JIEKTPOHOB B MeTaiie npu temneparype T= 0 K,
ecnu yposeHb Depmu e = 5 2B.

Bapuant Ne S.
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3apaua 1. OnpeaenuTh JIMHY BOJIHBI J¢ bpoiiyisi xk 3JI€KTpOHA, €CIM €ro KHWHeTHYecKas

sueprus T =1 k3B.
3agaua 2.

HNcnonp3ys COOTHOMIEHHWE HEONpPENeIICHHOCTEH AX-AP> 7

OLEHUTh, HU3IMINU

JHEPreTUYECKUU yPOBEHb JIEKTPOHA B aTOMe BoJgopoAa. [IpuHATH NMHENWHBIE pa3Mepbl aToMa

I =0,1um.

3agaya 3. YacTtuna B NOTEHUUAIbHOM SIIMKE HAXOAUTCA B OCHOBHOM cocTosiHMM. KakoBa
BEepOATHOCTh W HaX0KJI€HUS YacTUlbl: 1) B cpeiHel TpeTH fllIMKa; 2) B KpaHel TpeTu siuKa?
3apaua 4. Onpenenuts MUPUHY 3alPEHIeHHONW 30HBI COOCTBEHHOTO MOJIYMPOBOJHUKA, €CIIU
npu Temnepatrypax T1 u T2 (T2 > T1) ero conpoTHUBIECHHUS COOTBETCTBEHHO paBHBI R1 u Ro>.

111.3. TecTbl A1 TEKYILIEr0 KOHTPOJIA.

3. TecThl 1Sl TEKYIIET0 KOHTPOJIS.
Moayas 1-5. N3 tem 1-10 mo BBHIOOPY
npenoaaBaTe/si BbINOJHSIETCH B cemecTpe 7-8
TECTOB.
1. Kunemaruka
TOYKH
1.1.Monenun MexaHWKHW: YacThIla (MarepuagbHas
TOYKa), CHCTEMa YacCTHIl, aOCOJIFOTHO TBEPJIOE
T€J0, CIUIONIHAS Cpea.
1.2.Cucremsl oTcyeTa.
1.3.KoopauHaTHBIN, BEKTOPHBIA, €CTECTBEHHBIN
CHOCOOBI OMUCAHMS ABMKEHUS MaTepHalIbHOM

MaTepHAJIbHOMI

TOYKHU. CBi13p MCXKOY BCKTOPHBIM u
KOOpAWHATHBIM crocodamu OIMKMCaHUusA
JABUOKCHUA.

1.4 Ilepememnienue, myTb, CKOPOCTb, YCKOpPEHUE
MarepuaibHOM  Touku. HopmanbHoe U
TaHM€HLUHUAJIBHOE YCKOPEHHUs 4YacTHLbl IpHU
KPUBOJIMHEWHOM JBUKEHUU.

2. JluHAaMHKa MaTepHaJbHOH TOYKHU
2.1.IlepBerii 3akoH HprOTOHA, (3aKOH WHEPIUH),
Macca, €IUHULIBI U3MEPEHUS MACCHI.

2.2.Cunbl B MEXaHHKE: CHJIa TSATOTCHHs, CHIIa
TSDKECTH, BEC TEJa, CUjla CyXOro TPEeHMs, cujia
BSI3KOTO TPEHUs, CHUJIa YOPYrOCTH, CHIa
Apxumena, cuia KYJIOHOBCKOT'O
B3aUMOJICUCTBYUS, cuia JlopeHna.

2.3.Btopoii, Tpetuii 3akoHbl HbIOTOHA, €ITUHUIIBI
WU3MEPEHUS CUIIBL.

3. Kunemartuka "
BPAILATEIbHOI0 JIBUKEHUSI.
3.1.YrnoBas cKOpoCTb U YIIOBOE YCKOPEHHE MPHU
JNBWKEHUM TIO OKPY)KHOCTH, HX CBSI3b C
JIMHEWHOM  CKOPOCTBIO U JIMHEHHBIMU
YCKOPEHUSIMU.

3.2. TlocTynaTenbHOE W BpallaTelbHOE ABUKCHUE

TBEPAOIO TENA.

ANHAMHKA

3.3.YpaBHeHue ABWKCHUS Tela, BPAIIArOIIErocs
BOKPYI' HENOJABMKHOW OCH. MOMEHT CHJIBI M
MOMEHT WHEPIUH TeJIa OTHOCUTEIIBHO OCH.

3.4 MoMmeHT wMITyabca. 3aKOH  COXpaHEHUS
MOMEHTa UMITYJIbCA.

3.5.JIBmkeHne B IEHTPAIBLHOM TIOJIE.

3.6. PaGoTa, MOIIHOCTh, KHHETHYECKAs SHEPTH
IIPU BpaIlaTeIbHOM JBH)KCHUU.

4. PaGora, MOIIHOCTD,

3aKOHBI COXPAHEeHMSI.

4.1.3ak0oH CcoOXpaHEHUS UMITyJIbca.  3aKOH

JIBUKEHUS LEHTpa uHepuuu. PeakTtuBHOE
nemxenue. ®opmyna [{nonkoBckoro.

4.2, PaboTta. MoLHoOCTb.

4.3. Kunetndeckasi SHEpTHUs.

4.4 5neprus B3auMozcucTBUA. [loTeHImanbHas
sHeprus ynpyroctu. [loTeHnuanpHas sHeprus
TATOTEHUSI.

4.5.CBs3b MOTEHIINAILHOH CUJIBI C
MOTEHIIUAIbHON SHEPTHUEH.

4.6.3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE.

4.7.C653b 3aKOHO8 COXpaweHusi ¢ cummempuel
npocmpancmea u epemenu. KoHcepBaTUBHbBIE
U JIMCCUTIATHBHBIC CHCTeMbl. BHYyTpeHHss
JHEprus. Oobuedusnueckuit 3aKOH
COXpaHEHUs SHEPTHH.

5. ChnenuajabHast
otHocuTeabHOcTH (CTO).

5.1. IMocrynatel OiHIITENHA. OTHOCUTENBHOCTD

JHeprus,

Teopus

OJTHOBPEMEHHOCTH.
5.2.Ilpeo6pazoBanus Jlopenia. MHBapuaHTHOCTH
3aKOHOB HPUPOIbI OTHOCHTEJIEHO

npeobpaszoBanuii Jlopenua.
5.3./lnHa Ten B pazIMUYHBIX CHUCTEMaxX OTCUeTa.
JUTuTensHOCTh COOBITUI B pa3HBIX CHCTEMax
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oTcyeTa. PeNSITUBHCTCKHI 3aKOH CIIOKEHUS
CKOpPOCTEH.
5.4. utepBan Mexay COOBITUAMU.
5.5.OCHOBHOH 3aKOH pPEISATUBUCTCKON JMHAMUKU
(2-1 3axon Hetotona B CTO).
5.6.0Heprusi B  pENATUBUCTCKON  JTMHAMUKE.
DHeprust MoKosl.
6. Ocnobl MKT razsos.
6.1. TepmoamHamMuveckue
Temneparypa.
6.2. Moxens wuaeanpHOro raza. OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KMHETUYECKOU
TEOPUH.
6.3. YpaBHEHHE COCTOSIHUS UCATHLHOTO rasa.
6.4. 3axkoHBI UICATHHBIX Ta30B.
6.5. MakcBeIoBCKOe pactpeiesieHue MOJICKYIT
HJIealIbHOTO Ta3a 1o ckopoctsam. OneIT [TepHa.
6.6. HMmeanpHblii Tra3 B  CHIOBOM  IIOJIE.
Pacnpenenenne bonbimana. bapomerpuueckas
dhopmymna.
6.7. Pacnpenenenne Makcpemta—boasiiMana.
7. IlepBoe HaYaa0 TEPMOAUHAMHUKH H
ero mnpHMeHeHHe K H30IpoueccaM M
KJIACCUYECKOl  TeOpHMM  TelJI0eMKOCTH
H1eaJIbHOI 0 ra3a.
7.1.IlepBoe Hauaao TepMOIUHAMUKU. BHyTpeHH s
sHeprusi. PaboTa rasza mpu H3MEHEHHH €ro
oObema.
7.2. Tennora. TennoeMKoCTb.
7.3.Ilpumenenue MIepBOTO Hayayia
TEPMOIMHAMUKHU K M30IpoLIeccaM.
AnmnabatHslii pouiecc. Ypasuenus [lyaccona.
PaGora raza B annabaTHOM mpoliecce.
7.4 Knaccuueckas Teopus TEIJI0EMKOCTH
UJeabHOTO Ta3a.

napaMmeTphbl.

8. BTopoe HayajI0 TepMOAMHAMHKH.
8.1.  Bropoe HayaJlo TEPMOUHAMHUKH.
HeB0o3MOKHOCTh BEYHOTO JIBUraTelisi BTOPOro poja.

Hpyrue  GOpMyIMpOBKM  BTOpPOrO  Hauaja
TEPMOIMHAMUKH.
8.2. W3ommpoBaHHBIE W HEM30JIMPOBAHHBIC

TepMOAMHAMHUYECKHE cucTeMbl. OOpatumble |
HEeoOpaTUMBbIE MPOLIECCHI U LIUKIIBI.

8.3. Hukn Kapuo. Makcumaneubii  KITJ{
TETUIOBOM MallIMHbL. XOJOAMWIbHAs MaIIHA.

8.4. Ontporms.  TepMmoamHamudeckuit U
CTAQTUCTUYECKUIN CMBICIT TOHATHS SHTPOIIHH.

8.5. Ilonstue TEPMOIMHAMHYECKON
BepOoATHOCTH. CTAaTUCTHYECKHH CMBICI BTOPOTO

HaydaJia TCPMOJUHAMUKHU. 3HTpOHI/I$I Kak
KOJIMYCCTBCHHAA MEpa CTPCMIICHUA OT MOPAAKa K

Xa0THYHOCTH B COCTOSIHUM TEIIOBOTO
paBHOBECHSI.
8.6. [IpyHuun ~ Bo3pacTaHusl  SHTPOIMHU
OTKPBITON CUCTEMBI.
8.7. Wneu cunepreruxu. Camoopranuzanus B
JKMBOM M HEXKUBOW MPUPO/IE.

9.  DaekrTpocratuka

9.1. 3axkoHn Kynona. HanpspkeHHOCTD
ANIEKTPOCTATUYECKOTO TIOJIS.

9.2. Tlortok BEKTOpa HaNpPsHKEHHOCTU
ANIEKTPOCTATHYECKOTO TOJISL. Teopema

Octporpaackoro—I aycca.

9.3. Paborta m moreHnmanbpHas >Heprus. CBs3b
MEKIY HAPSHKEHHOCTBIO U TIOTEHIHATIOM.

9.4. JlumoJib BO BHEUTHEM 3JIEKTPOCTATHUECKOM
noJje

9.5. JIudnexTpukwy. [Tonsipr30BaHHOCTS,
JUBJIEKTpUYECKas BOCIPUUMYUBOCTb,
JURJIEKTPUYECKasi MPOHUIIAEMOCTh BEIIECTBA.

9.6. Bekropnr HaIPSHKEHHOCTH "

JNEKTPUYECKOTO CMEUICHHS], UX CBSI3b C BEKTOPOM
noJjisipuzoBaHHOCTU. Teopema OcTporpaackoro—
["aycca fuist mosst B IMAJIEKTPUKE.

9.7. TIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

9.8. DreKTpOoEeMKOCTH MIPOBO/THUKA.
Konpaencaropsi.
9.9. DmHeprus  3apsHKEHHOTO  MPOBOJIHMKA,

KOHACHCaTOopa. 9Hepr1/151 QJICKTPHUYCCKOI'O0 IIOJIA.
O0beMHas INIOTHOCTD OHCPIuu.

10. IToCTOSHHBIN TOK.

10.1. [Tpupona Toka B MeTamuiax. ONbIThI
Mangenemtama u Ilananekcu, Tonmena wu
Crroapra.

10.2. Dnektpuueckuii Tok. CBS3b CHIIBI TOKA C
BEKTOPOM TIJIOTHOCTHU TOKA.

10.3. 3axkonst Oma wu J[Ixoyns —Jlenma B
JokanbHOH (nuddepeHanbHON) Gpopme U UX
000CHOBaHME C TO3UIUI KJIACCHUECKOH TEOpHH
JIEKTPOIPOBOIHOCTH METAIJIOB.

10.4. 3akonst Oma u JDxoyns —Jlenma npns
OJIHOPOJTHOTO Y4acCTKa IIETIH.

10.5. Comnporusnenue MPOBO/IHUKA.
[MocnenoBarenpHOE u napasiesbHOe
COCMHEHUE CONPOTUBIICHUM.

10.6. VYcnosus CYIIECTBOBAaHHUS TOKa.

Croponnue cuinsel. 2./1.C.
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10.7. 3akon Oma miss HEOJHOPOIHOTO y4YaCTKa 13.3. HamarHW4eHHOCTb. MarunuTHas
uenu. 3akoH Oma /17151 3aMKHYTOH LeIu. BOCIIPUUMYHUBOCTD u MarHuTHas
10.8. [IpaBuna Kupxroda s pacuera IIPOHUIIAEMOCTb BELIECTBA.
Pa3BETBIICHHBIX LICTICH. 13.4. HanpspkeHHOCTD MAarHUTHOI'O 101
Moayas  6-10. Ilo BBIOOPY Hupkymsius HaIPSKEHHOCTH (3aKkoH
npenoaaBaTesis u3 JAHHOTO CIIUCKA IIOJIHOTO TOKa).

BbINOJIHAETCHA 7-8 TecToB.

11. MaruuTHoOe noJie B BAKyyme

11.1. MarnuTtHoe mosie. MarHuTHas WHIYKITUS.
JIvHMM MarHUTHOW MHAYKIIUU.

11.2. 3akon buo—Casapa—Jlamnaca.

11.3. HamnpsikeHHOCTD MarHuTHOTO TOJISL.
MarautHOe TOJie TPSIMOTO TOKa, KPYroBOTO
TOKa, COJICHOWJA C TOKOM. MarmtHoe TmoJje
JBIDKYIIETOCS 3apsa.

11.4. Tupkynauus BEKTOpPA MarHuTHOM
WHAYKOUA. MaraurHoe ToJie  JTMHHOTO
COJICHOM/Ia ¥ TOPOHIA.

11.5. Tlons BuxpeBbie u OoTeHIMANBHBIC. [loTOK
BEKTOpa MArHUTHOW WHAYKIUU. Teopema
l"aycca st MarHUTHOTO TOJISL.

12. DaekTpoMarHUTHAsi MHAYKIUS

12.1. DnekTpoMarHuTHas ~ WHAYKOHUSA.  BwiBox

3aKOHA DJJIEKTPOMAarHUTHOM WHIYKUUU W3
3aKOHA COXPAHEHUSI SHEPTUH.

12.2. TlpaBuio Jlenma.

12.3. D.J0.C. uHAyKUU B JBWKYIIUXCA U

HEMOABWKHBIX MPOBOJIHUKAX.

12.4. TlpuHnun JIEACTBUS

MIEPEMEHHOTO TOKA.

12.5. BuxpeBble TOKH.

12.6. HHIyKTUBHOCTH KOHTYpa. HAYKTUBHOCTH

COJICHOMIA.

12.7. SIBnenue

CaAaMOMH/TyKIINH.

12.8. Toxkwu npu 3aMbIKaHUU U Pa3MbIKaHUH LICTIH

MOCTOSIHHOTO TOKA.

12.9. SBnenwue

Tpanchopmaropsr.

12.10. MarnutHas »sHeprus Toka. [IIOTHOCTBH

SHEPTUU MarHUTHOTO TMOJIS.

13. MaruuTHoe nmoJie B BelecTse
13.1. MarHuTHBIE CBOIICTBa BEILIECTBA.
OpOuTanbHble W CIMHOBBIE MAarHUTHBIE
MOMEHTHI JIEKTPOHOB.
13.2. HamaruuunBaHue  mHapamMarHeTUKOB U
JTMaMarHeTUKOB.

reHepaTopoB

CaMOMHIYKLIWH. 2.1.C.

B3aUMHOM WHAYKIUH.

13.5. YcrmoBust Ha TpaHHWIE pasfena  JIBYX

MarHeTUTOB.

13.6. ®eppoMarHeTuky u UX cBoiicTBa. JJoMeHHas
CTPYKTYpa.

13.7. MarauTHBIHI TUCTEPE3NC. PaboTta
nepeMarHu4uBaHUs (dbeppomarueTuka.
MarsuToCTpUKIUSI. Touka Kropu.
Deppurtsl.

14. Mexanu4eckue M 3JIeKTPOMATrHUTHbIE
KOJIeOaHUA

14.1. YpaBHeHHe TapMOHMYECKUX KOJIEOAHMIA.
Vhpyras n kBazuynpyras cuia.

14.2. lnddepenimanbHoe ypaBHEHUE JTBUKCHUS
MPYKUHHOTO MasiTHUKA, €T0 pelIeHHE.

14.3. Amnutyna, KpyroBas yactoTa, (asa
TapMOHHYECKOTO KOJIeOaHus.

14.4. BekropHas auarpamma.

14.5. DHeprusi rapMOHUYECKOTO KOJICOaHMSI.

14.6. Marematuyeckuii MasTHUK. Duznyeckuit
MasiITHUK.

14.7. KonebaTenpHBIA KOHTYP.

14.8. CnoxxeHue  OJMHAKOBO  HalpaBJICHHBIX
KojeOaHMi  OJHOM  4YacTOThl, OJIM3KHUX
4acTOT, KpaTHbIX 4YacTtoT. CroxeHue
B3aMMHO TEPIECHIUKYISIPHBIX KOJeOaHUH.
®urypsl Jluccaxy.

14.9. KoneGanusi NOpPYyKMHHOTO MasTHUKAa C
tperneM. JluddepenunansHoe ypaBHEHUE
ero JBWKeHHs. PemieHue  ypaBHEHUS.

Koaddumument 3aTyXaHusl.
Jlorapudmuueckuit JEKPEMEHT.
J1oOpOTHOCTb. [Tepuon 3aTyXaromx
KoJeOaHui.

14.10. CobGoanbie 3aryxaromue KojebaHus B
KoJe0aTeTbHOM KOHTYDE.

HuddepenunanbHoe ypaBHEHHE U €ro
pelieHre. XapaKTepUCTHKHU 3aTyXaHHUS.
14.11. BeiHyXJeHHbIE KoJeOaHHs OCIMIUIATOpA
IOJ JEHMCTBUEM BHEUIHEW CHUHYCOMAAIBHOMN
cunbl. luddepeHunanbHoe ypaBHEHHE U
ero pemienne. Awmmmryaa u - ¢asza
BBIHYKJICHHBIX  KOJeOaHUU. Pe3onanc.
BreinyxaeHHBIC ANEKTPOMArHUTHBIC
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KoneOanusa.  YacToTHBIE  3aBUCHUMOCTH 17.5. DnekTpoMarHuTHbIE  BOJIHBI.  YpaBHEHUE

aMIUTUTY/ TOKa, HampsDKeHWH, cisura a3
MEKly TOKOM U HAIIPSKEHUEM.

15. IlepeMeHHBIN TOK
15.1. KBazucranmoHapHbIi TOK.
15.2. JleiictBytormiee W cpeiHeEe
MIEPEMEHHOT0 TOKa.
15.3. CompotuBieHne, WHIYKTHBHOCTD H €M-
KOCTb B II€MH [IEPEMEHHOT0 TOKa.
15.4. 3akon Oma JuIs 1eneit IepeMeHHOTO TOKa.
15.5. BekropHble JMarpaMMsbl 51 METOJ
KOMITJICKCHBIX aMIUTATYI.
15.6. Pesonanc B [IOCJIEIOBATEIHHOM 51
MapajuieIbHOMN LEnH.
16. YpaBHenust MakcBeia
16.1. OcHOBHBIE DKCIEPUMEHTAIBHBIC 3aKOHBI
ANeKTpoMarHeTusma: 3akoH Papazaes-Makcgeiuia,
3aKOH MOJIHOTO TOKa, Teopema OcTporpajackoro—
laycca ans  cTaTU4eckoro 3JIEKTPUYECKOrO H
MAarHUTHOTO TOJIEH.
16.2. dusmnueckuii CMBICIT
ypaBHeHU MakcBeiuia.
16.3. Tox cwmemeHusi. YpaBHeHus MakcBenia B
UHTErpaibHON hopMe B Cpeie U B BaKyyMe.
16.4. YpaBHeHust Makcgemia B
muddepennnanbHoi hopme, UX POJIb.
16.5. Tlomnas cucrema ypaBHeHUH MakcBesia.
OnekrpoMarHuTHele  BOJHBL. ~ (CBolicTBa
AJIEKTPOMArHUTHBIX  BOJIH:  MOMNEPEYHBIN

3HA4YCHUA

Ka)kJI0T0 u3

XapaKTep QJICKTPOMArduTHBIX BOJIH,
CKOPOCTb, [oJsApu3anusi, IIJIOTHOCTH
OHCPIrur OJJICKTPOMArouTHBIX BOJIH, IIOTOK
OHCPI'HUH, HMHTCHCHUBHOCTH

AIIEKTPOMATrHUTHBIX BOJIH.
17. MexaHu4yecKkne W 3JIeKTPOMArHUTHBIE

BOJIHBI.
17.1. BonnoBoe nBwxkeHue. [IpomonbHeie U
MoTnepeyHbIe BOJIHBI. CkopocThb

pacrpocTpaHeHHs BOJIHOBOTO (pOHTA.

17.2. BonHoBoe ypaBHEHHUE. YpaBHEHHE IUIOCKOH
Oerymell BOJHBI. J[JIMHA BOJIHBI, BOJHOBOE
YHCIIO.

17.3. Dueprus Gerymeit BosHbl. IloTOK SHEprum.
Bexrop YmoBa. IHTEHCUBHOCTB BOJIHBI.

17.4. Crosune BOJHBL. ~ YpaBHEHHE CTOsSUEH
BOJIHBL. Y3JIbl U MYYHOCTU CTOSYEH BOJIHHBI.
CoOcTBeHHbIE  KOJE€OaHMS CTepXKHEH U

CTPYH.

TJIOCKOU 3JIEKTPOMATrHUTHOMN BOJIHBL.
BosiHoBOe ypaBHeHme. Pa3zoBas CKOPOCThb
3JIEKTPOMAarHUTHBIX BOJIH.

17.6. Bexkrop YmoBa-IloiinTHHTA.

17.7. IcToyHUKN  3JEKTPOMAarHUTHBIX  BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH.
18. UuTepdepenuus
18.1. Untepdepennuss BoinH. KorepeHTHOCTH

BOJTH.

18.2. Metonpt HOJTyYEHUS KOT€PEHTHBIX
UCTOYHUKOB  CBe€Ta U HAOIIOJCHUS
UHTEp(EpeHITNH.

18.3. O6mue  ycimoBusi  WHTEP(PEPEHIIMOHHBIX

MakCHMyMOB H MHHHUMYMOB CBETa JBYX
KOT'ePEHTHBIX BOJTH.

18.4. lntepdepeHIMOHHBIC  TMOJIOCHI OT JABYX
mieNie Ha mIockoM dKkpane (meto FOHra).

18.5. UntepdepeHnmsi B  TOHKUX  IUICHKAX.
[Tonmocel paBHoro HakioHa. [lonmockl paBHOM
Tomuuubel. Konbiia HerotoHa.

18.6. IIpoceernenue ontuku. MaTEpdepomMeTphl.

19. /Indppakuusi CBeTOBBIX BOJIH.

19.1. Iudpakuust cBera. Ilpunnun [roirenca-
Openens. qudpakuus Openens. Metoa 30H
Openens.  Judpakinus  Ha  KpYrjioMm
OTBEPCTUU U JIUCKE.

19.2. Mudpakuus Ppaynrodepa Ha 1menn u Ha
TUPaKIIMOHHON pelieTke.

19.3. CnekrpasibHOE paznokeHue. Paspemaromas
CIIOCOOHOCTH CHEKTPAIBHBIX MPUOOPOB.

19.4. Unrepdepennius u audpakivs CBeTa IMpHU
rojorpapuueckon 3anucu u
BOCITPOU3BEICHUU HH(POPMAIIUH.

19.5. Iudpakuus PEHTI€HOBCKUX JTy4ei.
®opmyna Bynwsda-bparra.

20. BzauMoaeicTBHE CBETA C BEIECTBOM

20.1. EcTecTBeHHBII M TOJSPU30BaHHBIM CBET.
[Tongapuzaropel. 3akoH Maitoca.

20.2. Tlonspuzanust cBeTa MpH OTPAKEHUU U
npeoMIIEHUH cBeTa. 3akoH bproctepa.

20.3. lonapuzauus  cBera  MNpU  JBOWHOM
Ty4enpenoMICHUH. [Monspuzanmonneie
MPU3MBI U TIOJISIPOU/IBL.

20.4. VickyccTBeHHasl ONTHYECKas aHU30TPOTIHSL.

O ekt Keppa.

20.5. OnTuueckast AKTUBHOCTb. Bpamenue
MJIOCKOCTH MOJISIPU3ALIUH. Dddexr
®dapanes.
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20.6. B3aumoeiicTBHE 3JIEKTPOMArHUTHBIX BOJH
c BEIIECTBOM. Hucnepcus CBETa.
HopmanbHas 1 aHOMaIbHAs TUCHIEPCHS.

20.7. DnemenTapHas AIIEKTPOHHAs TEOpHUs
T CTICPCHH.

20.8. [Tormomenue cBeta. 3akoH byrepa.

21. TensioBoe uznyyenue
21.1. Isnyuenne uyepHoro Ttena. (OCHOBHBIC
CBOWMCTBA M  XapaKTEPUCTHKH  TEIUIOBOTO
W3ITYYCHUS: AIIEKTPOMArHUTHAS npupoja
TEIJIOBOTO W3ITy9eHHUS, PaBHOBECHOCT,
JTy4eucnycKkarenbHas (CreKTpaibHas IIOTHOCTh
JSHEPreTUYECKOU CBETHUMOCTH)

JTy4enoriouiaTenbHas CHOCOOHOCTb. AOCOIIOTHO

YepHOE TeJlo, CEpoe Teo.

21.2. TIpaswiio IIpeBo, 3akon Kupxroda.

21.3. 3akoH Credana-bonpmana. 3akoH

cMenieHus: Buna.

21.4. ®opmyna Buna, popmyna Penes—/xunca.

21.5. KBantoBas runore3a Ilmanka. dPopmyrna

[1nanka a7s TEMJIOBOTO U3ITy4EHUSI.

21.6. OnTrveckast MUPOMETPHSI.

22. Buemnuii

dorordpdexr. JKCnepruMeHTAIbHbIE

NOJATBEP KIeHNsI KBAHTOBBIX CBOCTB CBeTAa.

22.1. ®dorosnekrpuueckuii  ddekr. PabdboTh
A.I'.  CroneroBa.  3akOHbl  BHEIIHETO
dhoTtorddexra.

22.2. YpaBHenue DiiHmTerHa 11 potodrddexra.

22.3. I/IMHYJ'IBC ¢dorona, macca ¢orona, sHeprus (oroHa.
OO0ocHOBaHNE [JaBIECHUs CBETa C MO3UIMN KBAHTOBOI
TEOPUH.

22.4. Doddexr Kommrona.

23. JKcnepUMeHTATbHOE

000CHOBaHHE KBAHTOBOW MeXaHHMKH. CHEKTpPbI aTOMOB.

Bounbl ge bpois.

23.1. JluneiuaTble CIIEKTPHI AaTOMOB.

23.2. Monens aromoB 1o Pezepdopny u Bopy.

23.3. Teopus bopa asst aTOMHOTO siipa BOJAOPO/IA.

23.4. Tunote3a ne bpoitns. JJudpakius 31eKTpOHOB.

23.5. CoorHortienus HeomnpeeaeHHocTel [ elizeHbepra.

24, Mpocr
edIlMe 321241 KBAHTOBOM
MEeXaHHKH.

27.21. Vpasuenue lllpenunrepa. CTaTUCTHISCKUA CMBICI
BOJTHOBOH (pyHKIIHH.

27.22. Yactunia B TPSMOYTOJIBHON TOTCHIMAILHOU sIME.
Pemenne  ypaBHenmst  lllpemunrepa.  CoOcTBeHHBIE
BOJTHOBBIE (DYHKIIMM U SHEPTETUIECKUH CIIEKTP.

27.23. TlorenumansHblii 6apbep. TyHHETbHBIH 3P deKT.
27.24. JIuHEHHbIH TapMOHNYECKUH OCIIHIIISTOP.

25. CoBpeMeHHbIe TIPECTABJIECHUS] O CTPOEHUU
aToMOB.

25.1. Yactuma B cdepudecKkH CHMMETPUYHOM TIOJIE.
Bonoponomnono0Heie aTOMbI B KBAHTOBOH MEXaHHKE.
VYpasuenne Illpeaunrepa Ui CTalMOHAPHBIX

COCTOSIHHH.

25.2. DHepreTndecKkue YpOBHH. DHeprusi Bo3OYXKAEHHS U
VOHH3ALIUH.

25.3. Cnekrtpbl atromoB. BonHoBbie ¢yHKImu. KBaHTOBEIE
YuCIa.

25.4. TlpocTpaHCTBEHHOE  paclpejieieHHe  IUIOTHOCTH
BEPOSITHOCTH ISl JIEKTPOHA B aTOME BOJIOPO/IaA.

25.5. MHoroanekTpoHHbIe aToMbl. [Ipuniumn [Taymm.

25.6. Ctpykrypa SHEPTeTUUECKHUX yYpOBHEH B
MHOT'03JIEKTPOHHBIX aTOMaX.

25.7. Tlepuoamueckasi cucrema 3J1eMEeHTOB MeH/iemneeBa.

25.8. PeHTrenoBckoe M3ITy4eHue. 3aKoH Mo3zmu.
TopMO3HOE PEHTI€HOBCKOE H3ITydEHHE.

26. 3oHHasi TeOpHUs TBEPABIX
TeJ

26.1. 3oHHas  CTPYKTypa DHEPIreTHYECKOTO  CIIEKTpa
AIIEKTPOHOB TBEPJIOTO Tela.

26.2. 3amojHeHWE 30H: METaUIbl, JUDJICKTPUKU H

TMIOJTYTIPOBOJAHUKH.
26.3. Pacnpenenenue ®@epmu. Yposens Depmu.
27. KBanToBasn Teopust
3J1eKTPOIIPOB OIHOCTH MeTaJLI0B u
NOJIyIIPOBOHUKOB

27.1. DNeKTpOmpoOBOJHOCTH  METAJIOB.  BbIpoxkieHue
3NEKTPOHHOIO Taza B MeTamiax. TemmeparypHas
3aBHCHMOCTb JIEKTPOIIPOBOJHOCTH METAJIOB.

27.2. SlBnenue CBEPXIPOBOAUMOCTH. Kymeposckue
JJIEKTPOHHBIE Hapebl. [TonsTHE
BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.

27.3. MarHuTHbIe CBOWCTBa CBEPXIPOBOJHHMKA. 3aXBaT W
KBAaHTOBaHUE MarHUTHOT'O TIOTOKA.

27.4. TyHnuenbHblid KOHTAKT. Dddekr [xozedcoHa u ero
IpHMEHEHUE.

27.5. DneKTponpoBOJHOCTh MOTYMPOBOIHUKOB. [loHsTHE
JIBIPOYHOM MPOBOAUMOCTH.

27.6. CoOCTBEHHbIE U MPUMECHBIC MOIYIPOBOIHHUKH.
DNEKTPOHHBIN U TBIPOYHBINA MTOTYIIPOBOTHUK.

27.7. JloHOpHBIE U aKIENTOPHBIC YHEPTETUUYCCKUE YPOBHU.
Yposerb @epMu B OIYIPOBOJAHUKAX.

27.8.  TemmneparypHas

JIEKTPOIIPOBOIHOCTH MOIYIPOBOJHUKOB.

28. CTpoeHHe aTOMHOrO sipa

28.1. CtpoeHue aTOMHOTO sijpa.

28.2. Jledbekt macchl. DHEPTUs CBS3H.

28.3. Mogenu siapa.

28.4. Tlpupoja siAepHBIX CHIL.

28.5. PajnMoakTMBHOE W3Iy4E€HHE W €ro BHIbL. [IpuOopsI

JUTSL PETUCTPALMK PAAUOAKTUBHBIX M3IYdeHHH M YacTHIL.

28.6. 3aKkoH paaMOAKTUBHOTO pachaja.

3aBUCHUMOCTb

28.7. 3aKOHOMEpPHOCTH O-pacmaja 1 -pacnana.
29. SlnepHble peakuumn
29.1. SlnepHble peakuUuu.
[peBpameHue saep.
29.2. Ponp  HEHTpOHOB.

Peakmmst  nenenmst simep. llemHass peakius  JeTIeHUS.
SnepHslii peakTop.
29.3. TepMosiiepHbIit
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CUHTe3. OHeprus 3Be3l. YIMpPaBISAEMBI TepMOSIECPHBII
CHUHTE3.
30.21eMeHTApHBIE YACTUIIBI

30.1. Uepapxust cTpykTyp
Matepud. YacTHIIbI 1 aHTHYACTHIIBI.

30.2. Ouznueckuii
BaKyyM.

30.3. CrangapTHas

MOJIEJIb JIEMEHTapHBIX YacTHil. KBapku, JIENTOHBI, KBAHTHI
(yHIaMEHTaIbHBIX MOJEH.

30.4. dyHnaMeHTaNnbHbIE
BO3JCUCTBUS. AJPOHBI.
30.5. SAnpa aTOMOB.

AToMbl. MOJIEKYJIBI.




JK3aMeHallMOHHbIe Bonpockbl: Pu3uka. 2-3-if ceMecTpsbl

1. Mexannueckoe aBukeHHE. (OCHOBHbIE KHUHEMAaTUYECKHE XAPAKTEPUCTUKH  M.T.
Ilepemenienue, CKOpOCTb, HOPMAJIbHOE M TaHICHLMAJIBHOE YCKOPEHHsI YacTHULBl IIpU
KPHUBOJMHEWHOM JIBMKEHUH. BpamarenbHoe IBHKEHUE M.T.

2. 3akonsl Hetorona. [lpuaniun otHocurensHOcTH [ammies. [IpeoOpazoBanue [Manmmes.
Kitaccnuecknii 3akoH ciioxeHus ckopocred. Ilepselii 3akoH Hprorona. [loHATHE MHEpIMAIBHON
cucteMbl orcyera. Macca. Bropou 3akoH Herorona. Mmmynbsc Tena. YpaBHEHUE JBUKCHUS.
Tpertnii 3akon Herotona. OcHOBHas 3a7jaua TUHAMUKH M.T.

3. 3aKOH COXpAHEHHs MMIIYJbCA U €ro MPUMEHEHHUE. 3aKOH JABW)KEHHUS LIEHTPA UHEPLUU.
PeaktuBHOE NBHKEHUE.

4. Pabora. Mommuocte. Kunermdeckas u mnoTeHIHMalbHas dHeprus. lloTeHumanbHas
sHeprusi ympyroctd. lloTeHumanbHas sHeprus TAroteHus. CBs3b NOTEHIMAIBHON CHIBI C
MOTEHIIMAIBHON SHEPTUEH.

5.  3aKkoH COXpaHEHUs ODHEPIUM B MeXaHWke. KOHCEPBATHBHBIE M JIUCCHIIATHBHEIE
cucteMmbl. BHyTpenHsis sneprus. O6medusnueckuii 3aKkoH COXpaHEHUsI SHEPTUU.
6. MOMEHT CWIBl M MOMEHT MHEDPIUM Tela OTHOCHTEIBHO OCH. YDPaBHEHHE IBHKCHHS

Teja, BpaIlalollerocs BOKPYI HEMOABMXKHON ocu. PaboTa, MOIIHOCTb, KMHETUYECKAs! dHEPIUs
MIPU BpalIaTeIbHOM JBHKEHUU.

7. MoMeHT wuMIynbca. 3aKOH COXpPAaHEHMSI MOMEHTa UMIyJibca. J[IBHkeHHWe B
LEHTPAJIBLHOM IIOJIE.

8. OcHoBuble nosioxxkeHuss MKT. Mogens wuaeansHOro rasza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU. YPAaBHEHHE COCTOSHHS MIACAIBHOIO Tras3a. 3aKOHBI
HJIeabHBIX Ta30B.

0. WNneanbubiii Taz B cuimoBoM mnoJie. Pacnipenenenue bonbumana. bapoMerpuueckas
¢dbopmyna. MakcBemIoBCKOe pacrpesiesieHHe MOJIEKYa HAEaJbHOTo Tras3a mo cKopocTsM. OmbIT
[Irepna.

10. Tlepsoe Hauano TepMoaMHAMMKH. BHYTpeHHss sHeprus. PaGoTa rasa npu M3MeHEHUH
ero obOwbema. Temmorta. TermoemkocTs. [IpumeHeHue mnepBoro Havajga TEPMOAMHAMUKH K
M30IIpOLECCaM.

11. Bropoe nauano tepmomunamuku. Temnosble Mamuebl. 1luxn Kapro. DHTponms.
CratucTuyeckrii CMbICT BTOPOrO0 Hadajla TEPMOJMHAMUKH. ODHTPONUS KaK KOJIMYECTBEHHAs
Mepa CTPEMJIEHHs OT MOPAJKA K XaOTUYHOCTU B COCTOSIHUM TEIUIOBOTO paBHoBecud. [IpuHumn
BO3PACTAHUSI SHTPOIIMHU OTKPBITON CHCTEMBI.

12. Teepmble Ttena. CTpoeHHe KpUCTANIMYECKUX M aMOP(HBIX TBEPABIX TelL.
Kpucrannumueckue pemerku. Tumbl KpucTaiioB. JledeKTsl KpHUCTATIMYECKON pEeIIeTKH.
TermnoéMKOCTh KpUCTAILIOB

13. DnekrpocTaTuka. DneKTpHUecKHil 3apsaja. 3aKOH COXpaHEHHs 3apana. 3akoH KynoHa.
HanpsikeHHOCTh ¥ OTEHIMAN AJIEKTpUYECKOro noJis. [IpuHiun cynepno3unuu.

14. Teopema Octporpanckoro — I'aycca ms mons B BakyyMe W ee npumeHenue. Ilome
PaBHOMEPHO 3apsHKEHHBIX Tel: HUTH (IIMJIMHIPA), TNIOCKOCTH, ChEpBHI, mapa.

15. Jlwonexrpuku. IMonspusanus AUSIEKTPUKOB. [l0IAPU30BaHHOCTH, AUDIEKTPHYECKAS
BOCIIPUMMYHUBOCTD, AUAJIEKTPUUYECKAs] MPOHMIIAEMOCTh BEHIECTBA. BEKTOp 3IEKTPUYECKOTO
CMEUIEHUsl, U HUX CBA3b C BEKTOPOM MOJspU30BaHHOCTH. Teopema [aycca s mons B
JUDIIEKTPUKE.

16. TIpoBogHMKH B 5IEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTh  MPOBOJHUKA.
Konnencaropsl. DHeprusi 3apsiK€HHOTO IMPOBOJHUKA. DHEPrusi 3apsHKEHHOTO KOHJIEHCATopa.
DHeprus dmekTpudeckoro moist. O0beMHas MIOTHOCTH SHEPTUU.

17. Dnexrpuueckunii Tok. 3akomsl Oma u J[koyns—Jlenua B muddepeHIManbHOn U
UHTETpalbHOM (opMax, W UX O0OOCHOBaHHME C TIO3UIMHA KIACCHYECKOW TEOpUU
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QJICKTPOMMPOBOAHOCTHU  MCTAJLJIOB. COHpOTI/IBJIeHI/Ie IIPpOBOAHHKA. IlocaenoBarenpHOE U
napajjieJibHOC COCIUHCHHUE COHpOTHBHeHHﬁ.

18. Vcnoeus cymecrsoBanus Toka. Croponmme cunbl. D.JI.C. 3akom Owma s
HEOJTHOPOJHOTO YydacTKa menu. 3akoH Owma mns 3amkHyroi menu. [IpaBmnma Kupxroda mms
pacuera pa3BETBJIEHHBIX LEMEH.

19. MaruawuTHOe rmosie. MarHuTHas MHIYKIUS. JINHIM MarHUTHOW MHIYKINH. 3aKoH bro—
Caapa—Jlannaca. HanpsbkeHHOCTh MarHUTHOTO T0J1s1.  [{MpKysisiiust BEeKTOpa MarHUTHOM
nHayKuud. [lonst BuxpeBbie v moTeHIManbHbIe. [[0TOK BEKTOpa MarHUTHOM MHAYKIHUH. Teopema
l"aycca /i MarHUTHOTO MOJISL B BaKyyMe.

20. CunoBoe neiictBue MaramtHoro mosss. Cuma Awmmepa, cuna Jlopenma. Pabora mo
MepEMEIIEHUIO MPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

21. DnexTpoMarHUTHAs MHIYKIHSA. 3aKOH dJeKTpoMarHuTHOW MHAykmuu. J.J[.C. HHIyKIuu
B JIBIKYIIIUXCS M HETIOJBIKHBIX MTPOBOTHUKAX. [I[pUHIIMT NEHCTBUS TEHEPATOPOB MEPEMEHHOTO
TOKa.

22. NHaykTUBHOCTH KOHTYpa. MHAYKTHBHOCTE conieHonaa. SBnenne camonHaykuuu. J.J1.C.
CaMOMHIYKIMK. MarnuTtHas sHeprHs Toka. [IOTHOCTh SHEPTUM MAarHUTHOTO TTOJIS.

23. MarnuTHble CcBoOiicTBa BemecTBa. OpOWTAbHBIE W CIUHOBBIE MarHUTHBIE MOMEHTHI
9NeKTpOHOB. HamarHuunBaHue mapaMarHeTMKOB M JMaMarHeTMKoB. HamarHW4eHHOCTb.
MarnuTHas BOCIPUAMYMBOCTh U MArHUTHAS MIPOHUIIAEMOCTh BeeCTBA. PEeppOMarHeTUKU U UX
cBoiicTBa. JlomeHHas cTpykTypa. MarHUTHBIN THCTEPE3UC.

24. ®Ousznveckue OCHOBBI Teopur MakcBemia s SJICKTPOMArHMUTHOTO TIOJIA. 3aKOH
ANIEKTPOMArHUTHOM WHAYKIMH B ¢dopme MakcBemia. BuxpeBoe anekTpudeckoe mose. 3aKoH
MOJTHOTO TOKa B popMe MakcBeruia. Tok cmenienus. Cuctema ypaBHeHU MakcBesia.

25. CB00OOHBIC MEXaHUUYECKHUE KOoJIeOaHUsl Oe3 TPEHUS W MPU HATWYUKM TPEHUS. YTpyras u
kBasuymnpyras cwia. JlupdepeHuuanbHble ypaBHEHUS IBUKEHHSI NMPYKUHHOTO MAaATHHUKA C
TpeHHeM U 0e3 TPEeHUS U UX pelIeHus. AMIUIUTYa, KpyroBas 4acTtoTa, (paza rapMOHHYECKOTO
kosiebanus. Koaddunuent 3aryxanus. Jlorapudmuaeckuit nekpement. oOpotHocts. Ilepuon
3aTyXarluX KoJIeOaHH.

26. BpiHyX/IeHHbIE MEXaHUYECKHE  KojieOaHUs OCHWUIATOpa MOJ ACWCTBUEM BHELIHEH
cuHycouaaiabHoU cuibl. [uddepennnanbHoe ypaBHEHUE U €ro perieHue. AMIiuTyna u ¢asa
BBIHYXJICHHBIX KojeOaHuil. Pezonanc.

27. BpIHYXJEHHBIE JIIeKTpoMarHuTHbIe Konebanus. Ilepemennbiii  Tok. YacToTHbIE
3aBUCHUMOCTH aMILIUTY/]] TOKA, HAPSDKEHUH, ciBUra a3 Mexay TOKOM U HAMPSKECHUEM.

28. BonnoBoe nBuxenue. [IpononbHbie U nonepeyHbie BOJHBL. CKOPOCTh pacipoCTpaHEHUS
BOJIHOBOTO (PpOHTA. YpaBHEHHUE IUJIOCKON Oeryiiel BOJIHBL J[JMHA BOJIHBI, BOJHOBOE YHCIIO.
BonHoBoe ypaBHenue. [InmoTHOCTh MOTOKA SHEPTHH (BEKTOp YMOBA). IHTEHCHBHOCTH BOJIHBI.

29. DJeKTpOMarHUTHbIE BOJHBI. YpaBHEHHE IUIOCKOM AJIIEKTPOMArHUTHOU BOJHEL. BoiHOBOE
ypaBHeHHe. a3oBasg CKOPOCTb JJIEKTPOMATrHUTHBIX BOJIH. Bekrop VYwmosa-IloiinTuHrA.
Hcrounukn 3neKTpoMarHuTHBIX BOJIH. [lIKana 31neKTpoMarHuTHBIX BOJIH.

30. I'eomeTpuyeckas ONTHKA. 3aKOHBI TEOMETPUYECKON ONTHKU U MX MPUMEHEHHE (TPU3MBI,
TJI0CKHE U cepruecKrue 3epKana, JTUH3bI).

31. Unrepdepennuss BoiH. KorepeHTHOCTH BOMH. MeTOApl MOMY4eHHS] KOTEPEHTHBIX
HMCTOYHUKOB cBeTa W Habmogenus uHTepdepeHumuu. OOMe ycinoBus HUHTEP(HEPEHIIMOHHBIX
MakCUMYMOB U MHUHUMYMOB CBETa ABYX KOTEpEHTHBIX BOJH. MHTepdepeHIms B TOHKHX
meHkax. [lonocel paBHoro HaknoHa. [Tosnocel paBHo# Tosmuuel. Kosbia HetoToHa.
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32. Mudpakuus ceera. [lpunmun [toiirenca-®penens. Merox 3on @penens. Audpaxuus
@penenst. Audppaxkuus Opaynrodepa Ha menu u Ha JudpakunoHHON pemieTke. CreKTpanibHOe
pa3oKeHue.

33. EctectBennsii u nossipu3oBanHbIid cBeT. [lomspuzatopsl. 3akon Mamroca. [lonsipuszanus
CBETa IpH OTPAXEHWU U TMpe’IoMJIeHHM cBeTa. 3akoH bprocrepa. Ilonspusamus ceera mnpu
JBOMHOM J1ydernpesnomieHud. [lonspu3anuoHHble IPU3MBbI U MOJIIPOUABIL.

34. BzamMopeiicTBHE ODJIEKTPOMAarHUTHBIX BOJH C BemecTBOM. Jlucmepcust  cBera.
HopmanpeHas 1 aHomManbHas qucnepcusi. JIeMeHTapHas JIeKTPOHHAs TEOpUs TUCIIEPCUU.

35. TlpotuBopeunsi kinaccuueckoi ¢usuku. M3imydenue depHoro tena. 3akoH Kwupxroda.
3akon Credana-bonbsivana 3akoH cmemenus Buna. KBantoBas rumoreza [lmanka. dopmyna
[Tnanka nus TemnoBoro uannydeHus. OnTuyeckas MUPOMETPHUSL.

36. ®orosnexrpuueckuii dddexr. 3akoHBl GoTodddexTa. YpaBHEeHHEe IWHIITEHHA IS
dbotorddexra. Ummynsc dpoTona. [[aBnenue ceera. Ddpdext Kommnrona.

37. DkcriepuMeHTaIbHOS 000CHOBAHWE OCHOBHBIX HJICH KBAHTOBOW MeXaHWKH. JIMHeWdYaThIe
cnieKTpel aToMoB. Mogenb atomoB 1o Peszepdopay u bopy. Teopus bopa ans aroma Bogopoa.

38. I'mmote3a ne bpoima. dudpakmus smexTpoHoB. COOTHOIICHUS HEONPEACICHHOCTEH
I'eitzenOepra. Ypasuenue llpennnarepa. CTaTUCTHYECKUI CMBICIT BOJTHOBOM (DYyHKITHH.

39. YacTtuma B mpsIMOYroJIbHOW MOTeHIHMAIbHOUW siMe. Pemenue ypaBuenus Illpemunrepa.
CoOcTBeHHBIC BOJHOBbIE (DYHKIMH W DJHEpreTH4ecKui crektp. [loTeHnumanpHBIA Oapbep.
TynnenbHbIN 3G DEKT.

40. Yactuia B cdepuUvYecKOM CHMMETPUYHOM Tojie. BomopoaomogoOHbie aToMbl B
KBAaHTOBOM  MexaHuke. YpaBHenwe [lIpegunrepa mjis  CTallMOHApHBIX  COCTOSIHUM.
DHepreTUYeCKue ypoBHU. DHEprus Bo3OyxkiaeHus u moHuzanuu. CrekTpbl aToMOB. BoytHOBBIE
¢byukuun. KBantossle uncna. [IpocTtpancTBeHHOE pacnipeiesieHle MIOTHOCTH BEPOSITHOCTH ISt
3JIEKTPOHA B aTOME BOJOPO/Ia.

41. MHorosnektpoHHbie atombl. [Ipuniun [laynu. CTpykTypa 3HEPreTHYECKUX YPOBHEH B
MHOTORJIEKTPOHHBIX aromax. [lepuoanyeckas cuctema sneMeHToB MenzeneeBa. PeHTreHoBCcKOE
usnydenue. 3akoH Moznu. TopMo3HOE pEHTT€HOBCKOE U3ITyueHUE.

42. ATOMBI B MarHUTHOM TToJie. Pacrieruienne sHepreTuieckux ypoBHed. Dddekt 3eemana.
AnomainbHoe pacuierienre. CuH 31eKTpoHa. ATOM B MoJieKyie. MoJIeKyIsSpHbIEe CIIEKTPHI.

43. DneMeHTbl KBAaHTOBOW TEOPUH H3Iy4YCHUSA. BBIHYXJIEHHOE€ M CIIOHTAaHHOE H3Iy4eHHE
¢doTtonoB. Koapduuuentsr Diinmreiina. TemnoBoe paBHOBeCHOE H3inyueHUe. JIFOMUHECIICHIINSL.
[Ipunnun paGoTbl KBaHTOBOrO TeHepaTtopa. OTKpbITHIA pe3oHaTop. CBOICTBa J1a3epHOTrO
U3ITy4YeHUs U ero MpuMeHeHHe.

44. 30HHas CTPYKTypa SHEPreTHYECKOro CIEKTPa AJIEKTPOHOB TBEPIOTO Teia. 3aloJIHEHUE
30H: METaJUIbl, AMAJICKTPUKH U MOIynpoBoAHMKH. Pacmpenenenue depmu. YpoBeHb Depmu.
BripoxaeHue 2IeKTpOHHOTO Ta3a B MEeTaJlIax.

45. DneKTponpoBOTHOCTh METaJIJIOB. TemnepatypHas 3aBUCHUMOCTb. SIBnenue
cBepxmpoBoAuMOcTH.  KymepoBckue — SJEKTpOHHBIE — Mapbl.  MarHUTHbIE — CBOMCTBa
CBEPXIIPOBOJHMKA. 3aXBaT U KBAHTOBAHUE MAarHUTHOTO MOTOKA. TYHHENbHBIN KOHTAKT. DPPeKT
Jlxo3edcona u ero npumenenue. [TouaTe BEICOKOTEMITEPATYPHON CBEPXITPOBOANMOCTH.

46. DneKTpONpPOBOJHOCTh MOJIYIIPOBOJIHUKOB. [TonsiTHe ABIPOYHON MPOBOJUMOCTH.
TemneparypHas  3aBHCHMOCTb  3JIEKTPONpPOBOJHOCTH.  COOCTBEHHBIE U NPUMECHBIE
MOJIYIIPOBOAHUKH. DIEKTPOHHBIA U JBIPOYHBIN MOJYMPOBOJHUK. JIOHOpHBIE W aKIENTOPHBIC
SHEepreTuvecKrue ypoBHU. YpoBeHb DepMu B OIYIPOBOTHUKAX.

47. KOHTakKT AJIIEKTPOHHOTO U JBIPOYHOTO TMOJTYINPOBOAHUKOB. [loTeHIMANBHBIN Oaphep PN
nepexojia. BonbrammnepHast xapakTepuCTHKa OTYIPOBOHUKOBOTO 1roaa. TpaH3ucrop.
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48. Crpoenne aromHoro smpa. Jledekr maccel. DHeprus cBsizu. Moxenu sapa. Ilpupona

SIICPHBIX CHUJL.

49. PammoakTHBHOE M3Iy4eHHUE M ero BHIBL. [IpuOOpHI A perucrpanuu pagruoaKkTHBHBIX
W3Iy4eHUH W YacTHLl. 3aKOH pPaJHOAaKTHBHOIO pacnajia. 3aKOHOMEPHOCTH o-pacmajga U f3-

pacmaza.

50. Snmepubie peaknuu. [IpeBpamienue syep. Poib HelitponoB. Peakius nenenus snep. Llemnas
peakius neneHus. SnepHblii peakTop. TepMosIiepHBI CHHTE3. DHEPrusl 3Be3[l. YTPaBIISIEMBIiA

TEPMOSACPHBIN CHHTES.

51. CoBpemenHas ¢u3nyeckas kapTuHa Mupa. Mepapxus crpykryp martepuu. YacTtuusl u
aHTHyacTuipl. Ousnyeckuii BakyyM. CraHaapTHas MoOJieNb 3J€MEHTAapHBIX 4dacTull. KBapkw,
JIENTOHBbI, KBAaHThl (yHIAMEHTAJNbHBIX Mojed. DyHIaMeHTalbHbIE BO3JAEHCTBUSL. AJPOHBI.

['opsuas Mmoaens u sBoMIOLMSA BCeleHHON.




	Направление подготовки - 13.03.02 «Электроэнергетика и электротехника»
	Форма подготовки (очная)
	Рекомендации по самостоятельной работе студентов
	Направление подготовки - 13.03.02 «Электроэнергетика и электротехника»
	Форма подготовки (очная)
	Методических рекомендации, определяющих процедуры оценивания результатов освоения дисциплины «Физика»

	30.5. Ядра атомов. Атомы. Молекулы.

