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I HACITIOPT KOMIIVIEKTA KOHTPOJIbHO-USMEPUTEJIBHBIX MATEPHUAJIOB

1 ObaacTh NpMeHeHUs

KoMIu1ekT KOHTpoJIbHO - u3MepuTenbHbIX MaTepuanos (KMM) npeanasnauen
JUTSE TIPOBEPKU Pe3yabTaTOB OCBOCHHS yueOHou mucuurumabl (Y]) «Dusmka», OCHOBHOU
npodeccuonanbHOM 00pa3zoBaTenbHON mporpammbl (nanee OITOIN) mo cmemmansHOCcTH CITO
13.02.11 «TexHuueckas  JKCIUTyaTalisi W OOCIY)KMBAaHHME  DJIEKTPUUECKOTO |
INEKTPOMEXAHUYECKOTO 000pYI0BaHUS (IIO OTPACTISIM)»

2 O0beKTHI OLICHNBAHUSI — Pe3yJIbTAThl 0CBOeHUs1 Y /[

KHM 1no3BOJISIET OLUEHHUTD CISIYIOIINE PE3YIbTaThl OCBOCHUS YICOHON MUCIUTUIMHBI «DH3UKa»
B coorBerctBuu ¢ DPI'OC cnemuansHoctn 13.02.11 «TexHuueckass >SKcCIUTyaTauus |
00CIIy’)KUBaHUE 3JIEKTPUYECKOTO U 3JIEKTPOMEXAaHMYECKOro 000pynoBaHMs (110 OTpacisim)» U
paboueli mporpaMMon TUCIMIUIMHBI

YMeHHus:
ONNCBHIBATH M 00BSACHATH (pU3UYECKHe SIBJCHHS H CBOICTBA TeJI: JBI)KEHHE HEOECHBIX Tel U
UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBa Ta30B, JKUAKOCTEH U TBEPABIX TEI;
JJIEKTPOMAarHUTHYI0 HMHIYKIHIO, PACIHPOCTPAHEHHE JJIEKTPOMATrHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyYE€HHUE U MOIJIOIIEHHE CBeTa aTOMOM; (oTo3(h(DeKT;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

JeJ1aTh BBIBO/IbI HA OCHOBE 3KCIIEPUMEHTAJIbHBIX JaHHbIX;

NPUBOAUTH TPHUMeEPbI, MOKA3bIBAIOIIME, YTO: HAOIIOJCHUS M HKCHEPUMEHT SBISIOTCS
OCHOBOM /i BBUIBWKEHUSI THIOTE3 M TEOPUM, MO3BOJIAIOT IPOBEPUTH HCTUHHOCTh
TEOPETUYECKUX BBIBOJIOB; (PU3MUECKass TEOpUs JaeT BO3MOXKHOCTb OOBSICHUTh W3BECTHBIE
SIBJICHUS IPUPOJIbI M HAyYHbIE (PaKThI, IPEJICKA3bIBATh €I11€ HEU3BECTHBIC SBICHHUS;

NPUBOAUTH NPHMEPbl NPAKTHYECKOr0 HMCHOJb30BAHUA (PU3MYECKHX 3HAHWH: 3aKOHOB
MEXAHUKH, TEPMOAMHAMMKM M JJIEKTPOAMHAMUKM B DJHEPreTUKE; PA3JIMUHBIX BUJOB
AIIEKTPOMAarHUTHBIX M3ITyYEHUH Ui pa3BUTHS Palo U TEIEKOMMYHUKALUNA, KBAHTOBON (DPU3UKHU
B CO3/1aHUHU JIEPHOIN SHEPTE€TUKH, J1a3€POB;

BOCIIPDUHMMATL M Ha OCHOBe TIOJYYeHHBIX 3HAHUI CaMOCTOSITEIbHO OLEHMBATH
uHpopMaluio, cojaepxamytocs B cooOueHusx CMMU, VHrepHeTe, HayYHO-NOMYJSIPHBIX
CTaThsIX.

NPUMEHSATH NOJYy4YeHHbIC 3HAHUS VISl pelleHus (PU3HYECKHX 32/1a4;

onpeaeasTh XapakTep pU3MUECKOro mpoliecca 1o rpaduky, radbauie, popmyse;

U3MepsATh PpAd  (QU3NYECKUX BEJIMYMH, MPEJCTaBIss pe3yiabTaThl H3MEPEHUH C y4eToM
MIOTPEUTHOCTEN;

HCIOJIb30BATh NPUOOpeTeHHbIe 3HAHMA W YMEHHSl B NPAKTHYECKON NeATeJIbHOCTH H
MOBCEAHEBHOM KM3HU:

uist  obecrieyeHUs]  ©€30MAaCHOCTH  KU3HEAESTENBHOCTH B  IpOLIECCE€  HMCMOJIb30BaHUS
TPaHCIOPTHBIX CPEICTB, OBITOBBIX ANEKTPONpUOOpOB, CPEIICTB panuo- "
TEJIEKOMMYHUKALlMOHHOM CBSI3H;



OLICHKM BJIMSIHAS HA OPraHU3M 4eJOBEKa W APYrHMe OpPraHW3Mbl 3arpsi3HEHUS OKPYXKarolei
Cpeapl;
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS U 3AIUTHI OKPYKAIOIICH CPEJIbL.
3HAHMS:
CMBIC/I MOHATHI: QU3NYECKOe SIBICHHUE, TUTIOTE3a, 3aKOH, TEOPHs, BEIICCTBO, B3aUMO/ICHCTBHE,
AJIEKTPOMArHUTHOE TI0JIe, BOJHA, ()OTOH, aTOM, aTOMHOE SIPO, MOHH3HPYIOIIUE H3ITyYCHHS,
IUIaHeTa, 3Be3]1a, raJlakTHKa, BeeeHHas;
CMBICJT (pU3HYECKHX BEJIMYHH: CKOPOCTh, YCKOPEHHUE, Macca, UMIYJbC, paboTa, MeXaHU4YecKast
SHEprus, BHYTPEHHsSI DHEPIus, aOCONIOTHAs TeMIepaTypa, CpeIHss KUHETHYeCKas JHEprus
YaCTHUIl BENIECTBA, KOJTMYECTBO TEILIOTHI, SJIEMEHTAPHBIN IIEKTPUICCKHUH 3apsi;
CMBICJT (PU3HYECKUX 3aKOHOB KJIACCHUCCKOW MEXaHHMKH, BCEMUPHOIO TATOTCHHUS, COXPAaHCHUS
SHEPIUHU, UMITYJIbCA U DJICKTPUUYECKOTO 3apsja, TEPMOJIUHAMHUKH, 3JICKTPOMArHUTHONW HMHAYKIUH,
dororddekra;
BKJIAJI POCCHUCKHX M 3apy0esKHBIX YYEHBIX, OKa3aBIIMX HAaWUOOJIbIICE BIUSHHC HA Pa3BUTHC
(07370478

BelmenepeurciieHHbIe yMEHUS M 3HaHUSI HAIPaBJICHBI HA (JOPMHUPOBAHKE Y CTYACHTOB
CJICAYIONIMX MPO(ECCHOHATBHBIX M OOLIMX KOMITCTCHIINN

Kon Komnerennus

KOMITETCHIIUI

OK 1 BeiOupare cnocoObl pemieHuss 3afady NpOoPecCHOHATIBHOM AEATENbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 2 OcymiecTBiATh  MOWUCK, AaHATM3 M  HHTEPIpETAlNi0  HH(OpMAIHH,
He00X0AMMOM U151 BBIIIOJHEHMS 33]1a4 IPO(PEeCcCHOHANIBHOM IesTeIbHOCTH;

OK 3 [ImanupoBaTh W peaTM30BBHIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE H
JMYHOCTHOE Pa3BUTUE

OK 4 PaGorare B KoJIeKTHBE M KOMaHze, A((EKTUBHO B3aMMOJEHCTBOBATh C
KOJIJIETaMH, PYKOBOJICTBOM, KIIMEHTAMU;

OK 5 OcymiecTBiATh  yCTHYIO W THCBMEHHYI0  KOMMYHHKAIlMIO  Ha

rocyJapcTBeHHOM s3bike Poccuiickoit deneparum ¢ yuetoM 0coOEHHOCTEH
COIMAJIBHOT'O M KYJIBTYPHOI'O KOHTCKCTA,

OK 6 [TposiBNATE  Ipa)IaHCKO-NATPUOTUYECKYI0 MO3MINI0, JEMOHCTPHUPOBATH
OCO3HAHHOE I[IOBEJACHHE Ha OCHOBE TPAAMIIMOHHBIX OOIIEYEIOBEYECKUX
LICHHOCTEH;

OK 7 CopelicTBOBaTh COXPAHEHHUIO OKpYXKAlOUIeH cpeabl, pecypcocOepeKeHuIo,
3¢ (GEKTUBHO AEHCTBOBATH B UpE3BBIYAMHBIX CUTYAIIUSX;

OK 8 Hcnonp3oBath cpeactBa (QU3MYECKOW KyJIbTYpbl JUISI COXpPAaHEHUS H

YKpeTJIeHUsI 3/J0pOBbS B Ipoliecce MpodecCHOHANbHON AeSITeNbHOCTH H
TO/IEpKAHUSI HEOOXOAUMOTO YPOBHS (DU3UUECKOM MOITOTOBICHHOCTH;

OK 9 Hcnonp3oBath HHQOPMAIIMOHHBIE TEXHOJIOTMH B MPOodecCHOHANbHOM
JESITEIBHOCTH.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3y/1bTaTOB 0CBOeHust Y]]
KoHTpoI1b 1 OIIEHKa pe3ynbTaTOB OCBOEHUS — 3TO BBISBICHUE, U3MEPEHUE U
OIICHUBAHHE 3HAHWN, YMEHUA U (HOPMHUPYIOIMIUXCS OOMMX KOMIETCHIIMH B paMKax OCBOSHUS
V. B cootBercTBMM ¢ y4eOHbIM TUIaHOM creruanbHocTH 13.02.11 «TexHuueckas
AKCIUTyaTalsl ¥ 00CIIy’)KHUBAHUE AJIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOro 000pyaoBaHus (110
OTpacisiM)» U pabodeid mporpaMmMon TUCHUIIIHHBI «Du3nkay mpenycMaTpuBaeTCs TEKYIIHA U
IIPOMEKYTOUHBIN KOHTPOJIb PE3YJIBTATOB OCBOCHUSI.
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3.1 ®opMBbI TeKyLIero KOHTPOJISI

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPEACTABIISAET COO0I MPOBEPKY YCBOCHHS
y4eOHOro MaTepuaia, perysipHO OCYLIECTBIISIEMYIO Ha IPOTSKEHUH Kypca 00y4eHHUs.

Texymuii KOHTPOJIb PE3yIbTaTOB OCBOEHUs Y/ B COOTBETCTBUU ¢ pabodell mporpamMmou u
KaJICHJIapHO-TEMaTUUYEeCKUM  IUIAHOM  TNPOMCXOIUT TPU  HCIOJNB30BAHUM  CIEAYIOIIMX
00s13aTeIbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE U 3alIUTa J1a00paTOpHBIX padoT;

- cJ]adya KOJUIOKBUYMOB I10 MPOIIGCHHOMY MaTepuaiy;

Bo Bpemsi mpoBeneHHsI yUeOHBIX 3aHATUH JOMOJHUTEIFHO MCTOIB3YIOTCS CIEAYIOIIHNE
(OpMBI TEKYIIEro KOHTPOJISI — YCTHBIM OMpOC, pelIeHne 3a/1a4.

BoinosiHeHue U 3ammTa JadopaTopHbIX padoT. JlabopaTopHbie pabOTHI IPOBOAATCS C
LENbI0 YCBOGHUS U  3aKpEIJICHUs TMPAKTUYECKUX YMEHUH W 3HAHUH, OBJAJEHUs
npodeccuoHaNbHBIMU KOMIIETEHIUAMU. B Xoe nabopaTopHoi paboThl CTYAEHTHI TPUOOPETAIOT
yYMEHHMsI, MpEeAyCMOTpeHHbIe paboueil mporpammont YJI, ydarcs HCIONB30BaTh (QOPMYIIBL;
MPUMEHSTh Pa3IUYHbIE METOIAMKHU pacueTa; aHAIM3UPOBaTh MOJTYYCHHBIE PE3yIbTaThl U AeNaTh
BBIBO/IbI, OMIMPAsCh HA TEOPETUYECKUE 3HAHUS;

Crmcok 1a060paTopHBIX PadboT:

- JJaboparopnas pabora Nel «OmnpeneneHue yeapHOr0 CONPOTUBICHUS TPOBOIHUKA»

- Jlaboparopnas padota Ne2 «lccnenoBanue 3aBUCUMOCTH MOIIHOCTU JIaMITbl HAKAJTUBAHUS OT
HaIpPsDKEHUS Ha €€ 3aKuMax»

- Jlaboparopuas Ne3 «Omnpenenenue KII1/I narpeBarens»

Copepxanue, dTamnbl IPOBEACHUS U KPUTEPUU OLICHUBAHHUS JIAOOPATOPHBIX padboT

MOTYT OBIThH MIPEICTABICHBI B METOUUYECKHUX YKa3aHUSAX 110 MPOBEACHUIO JIA0OPATOPHBIX padoT.
Cnaya KOJNIOKBHYMOB IO NpoiiiecHHOMY MaTepuaiay. KolIOKBUYM NPOBOIUTCS C LEIBIO
KOHTPOJISI YCBOCHHBIX YMEHUH M 3HAaHMH M MOCJIEIYIOLIEro aHajau3a THUIMYHBIX OIIMOOK U
3aTpyJHEHUIN CTYJEHTOB B KOHIIE H3yueHHUs TeMbl WM pazfena. CoryacHo KaJleHAapHO-
TeMatndyeckoMy ImaHy Y[ «®uszmka»  OpeayCMOTPEHO  MPOBEICHUE  CIEAYIOIIMX
KOJJIOKBUYMOB!

- KommmokBuym Nel 1o Temam «KuHemamuka. JuHamuka»

- KomnokBuym Ne2 1o Teme «3aKoHbl COXpaHeHUsA 8 MEXAHUKe»

- KonnokBuym Ne3 1o Teme «OcHO8bI MoseKynapHO-KUHemuyeckoli meopuu»

- KonnoxBuym Ne4 rio teme «TepmoduHamuka»

- KonnokBuym Ne5 no teme «3nekmpuyeckoe nosex

- KonokBuym Neb 1o teme «locmosHHbil anekmpudeckuli moK»

- KonnoxBuym Ne7 1o reme «MazHumHoe nose. AeneHue anekmpomazHUmMHol UHOYKYUU»

- KomnmokBuym Ne8 mo Teme «MexaHudyeckue u 3snekmpomazHumHsle KonebaHus. [lepemeHHoil
aneKmpuyeckuli mox»

CBoanas Ta0dauna no npuMeHsieMbIM GopMaM U MeTOAAM TeKYLIero KOHTPOJIS U OLleHKH
pe3yJbTaTOB 00yUYeHUs

Pe3yabTaTsl 00yuyeHus ®opMbI U METOAbI KOHTPOJISI M OLIEHKHU
(ocBOCHHBIE YMEHHSI, YCBOCHHbIC 3HAHMS) pe3yabTaToB 00y4eHHs

OcBoeHHBIC YMEHHSA:




OTHCHIBATh M OOBSACHATh (U3UUYECKUE SIBICHUS
U CBOIICTBA TEI;

BrimonHenue u 3amuTa J1abopaTOpHBIX paboT
OreHKa MPaBUILHOCTH BBIMOJIHEHUS
CaMOCTOSITENIbHOM pa0OThI

Pemenne 3amau BO Bpems 3aHATHS

Crnaua KOJUIOKBUYyMa

OTJIMYaTh 'MIIOTE3bI OT HAYYHBIX Teopnﬁ;

Beinonnenue u 3amura 1abopaTopHbIX padoT
O1eHKa MPaBUIBHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHON paOOThI

Crnaua KoJI0KBUyMa

JenaTh BBIBOJIBI Ha OcHOBe | BrimonHeHnue u 3ammra 1abopaTopHbIX padoT
SKCHICPUMCHTAIIbHBIX JTAHHBIX,
IPUBOUTD HpUMEpBI NpaKTUYeCcKoro | BeimonHeHue u 3anura 1adopaTopHbIX padoT

HCIIOJIb30BaHHA (bmnqecxnx 3HaHHﬁ;

OueHka MpaBUIIBHOCTH BBITTOTHEHUS
CaMOCTOATENLHON paboThI
Crnaua KOJIOKBHYMa

HpI/IMeHﬂTI) HOJIyLIeHHI)Ie 3HAHUS JIA peHIGHI/Iﬂ
bu3YeCcKUX 3a1a4;

Pemenne 3amau BO Bpems 3aHATHSA
Crnaua KoJI0KBUyMa

OIpENeNATh XapakTep (PU3MYECKOro IMpolecca
no rpaduky, Tabmuie, popmye.

Brimonnenue u 3amuTa 1a00paTopHbIX padoT
OneHka NpaBUIBHOCTU BBITIOTHEHUS
CaMOCTOSITENIbHOM pabOThI

Crnava KOJJIOKBHUyMa

YcBoeHHDBIE 3HAHMA:

CMBICT PU3NICCKUX TTOHITHHA

BreimonHeHue u 3amuTa 1adopaTopHBIX
pabor

OreHKa NpaBUILHOCTH BHITIOTHEHUS
CaMOCTOSITENIbHOM pabOTHI

Pemenuie 3a1a4y Bo Bpemsi 3aHATHUS
Cnava KoJIIOKBHUyMa

CMBICJI (1)I/ISI/I‘I€CKI/IX BCJIIMYUH

BrimonHenue u 3amuTa 1ad0paTopHbIX
pabor

OHCHKa MMPaBUJIbHOCTHU BBITIOJITHCHUA
CaMOCTOSITENIbHOM pabOThI

Pemenue 3ana4 Bo Bpems 3aHATUSA
Crauva KoI0KBHyMa

CMBICJI (I)I/I3I/IIIGCKI/IX 3aKOHOB

BrimonHenue u 3amuTa 1a00paTopHBIX
pabor

OreHka MpaBWJIBHOCTH BBITIOJTHEHHS
CaMOCTOSITENIbHOM pabOoThI

Pemenue 3amad Bo Bpems 3aHATHS
Cnada KoJUTOKBUYMa

3.2 ®opma nNpoOMeKyTOYHOM aTTeCTANMHU

HpOMC)KYTOQHaﬂ arrecranusa I10 YI[ «Du3uKan— OK3aMC€CH, CHCLII/I(I)I/IKB.I_II/IH KOTOpOro

coaepxxutcs B nanHom KMM.




CryneHThl JOMYCKAIOTCs K cljade 3K3aMEeHa NP BBIIOJHEHUH BCEX BHJIOB CaMOCTOSTEILHOW
paboThl, 1a00paTOPHBIX PadOT M KOJUIOKBUYMOB, MPEIyCMOTPEHHBIX paboyeil mporpamMmoi u
KaJICHIapPHO-TEMaTUYECKUM IUIaHoM Y /1.

4 Cucrema ouneHuBanusi kommiekta KUM Tekymero KOHTPOJsI M NPOMEKYTOYHOI
aTTeCTAlHH

CucreMa OLICHHBaHHS HMEET SANHBIC KPUTEPHU U OIMCAaHa B COOTBETCTBYIOIMX
METOAMYECKHX PEKOMEH/IALUX, B CrIeIM(DUKALINH K KOJUIOKBUYMaM U HTOTOBO aTTECTallUH.
[lpn oueHUBaHUM JIADOPATOPHOW M CAMOCTOSTEIBHOW pabOTBI CTyJICHTa YYHUTHIBACTCS
cleTyronee:
- Ka4eCTBO BBITIOJHEHUS IIPAKTUIECKOM YacTh pabOThI;
- Ka4ecTBO 0(OpMIIEHHUS OTYEeTa 10 padoTe;
- Ka4uCCTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI ITPH 3alIUTC paGOTBI.
Kasxpiii BuJ pabOThI OLICHUBACTCS 110 MATHOAUTBHON IIKaJIe.
-«OTIIMYHOY» — 32 TIIYOOKOE U MOJHOE OBJIA/ICHUE COJCPKAHUEM Y4eOHOr0 MaTepralia, B KOTOPOM
CTyICHT CBOOOJHO M YBEPEHHO OPUCHTHPYETCS; 3a YMEHHE MpPAKTHYECKH [PUMCHSTD
TEOPETHYECKHE 3HaHMS, BBICKA3bIBaTh M OOOCHOBBIBATH CBOM CYXAEHUS. OLEHKAa «OTIMYHOY»
IpEIoIaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHHE OTBETA.
- «XOpOILIO» — €CIM CTYASHT IIOJJHO OCBOWJ Y4YEOHBIM MaTepual, BIaJeeT OCHOBHOW
TEPMUHOJIOTHEN M IIOHATUHHBIM aIlllapaToM, OPHUEHTUPYETCS B M3YYEHHOM Marepuaie,
OCO3HAHHO IPHUMCHACT TCOPCTUUYCCKHUC 3HAHHA Ha IIPAKTUKC, I'PaMOTHO H3JIaract OTBCT, HO
cojiepkaHue 1 popMa OTBETa UMCIOT OT/ICIbHBIC HETOUHOCTH.
- «Y/IOBICTBOPHUTEIBHO» — €CIU CTYISHT OOHAPY)KHBACT 3HAHUEC M IMOHUMAaHHE OCHOBHBIX
HOJIOKCHUI y4eOHOro MaTepualia, HO M3J1araeT €ro HEMOJIHO, HEeMOCIeI0BATEeIbHO, I0MYCKaeT
HETOYHOCTH, B TPUMECHEHHHM TEOPETUYECKMX 3HAHWH TPH OTBETe Ha NPAKTHKO-
OPHEHTHPOBAaHHbIE BOIMPOCHI; HE yMEET JOKa3aTeIbHO OOOCHOBATH COOCTBEHHBIC CYXKICHUS,
BJIAJICET TOJIBKO 0A30BOW TEPMHHOJIOTHEH.
- «HEYJOBJIETBOPUTEIHFHO» — €CJIM CTYISHT HMMEeT pPa3po3HEHHbBIe, OecCHCTeMHBIE 3HAHUS,
A0IMyCKaeT OIINOKU B OIpCaACIICHUU 0a30BBIX HOHﬂTHﬁ, HCKaXa€T HX CMBICI, HE MOXCT
MPAKTUYCCKU ITPUMCHATH TCOPECTUUCCKHUE 3HAHWA, HC BJIAZICCT TepMHHOJ’IOFHCﬁ.



II TEKYIIIUIA KOHTPOJIb M OLIEHKA PE3YJIbTATOB OBYUEHHUSA V]I

denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00pa30BaHUS
«HannoHaNbHbBIN UCCIEA0BATENBCKUN A1epHbIA YHUBEPCUTET «MU D)
HATS HUAY MUDOU
TEXHHUKYM

3aganue K 1a0opaTopHoii padoTe Mo y4eOHOI JMCHUIIIIHHE
PU3UKA
(HauMeHOBaHWE y4eOHOM AUCITUTUIHHBI)

JJABOPATOPHAS PABOTA Ne 1
Onpenenenue y1eJbHOT0 CONMPOTUBJIEHHUS MPOBOIHUKA

IlocTaHoBKa 3a1a4u

Onpelle.nelme YAE€ABHOI'0 COIIPOTUBJICHUS IIPOBOIHUKA

1. Yrenwue M aHANM3 AUTEPATYPHI
Cnucok auTepaTypsl:

1. Msikumies I'.5., ByxoBues b.b., Corckuiit H.H. ®u3uka 10 kiacc. — M.:IIpocBeienue,
2004.

2. KacpsnoB B.A. ®usuka 11 kimacc. — M.: [Ipoda, 2005.
3. ®upcoB A.B. Kypc ¢puzuxu. — M.: [Ipoda, 2006.

A) Koncniektuposanue § 106 [1], § 6 [2], § 83 [3] .

KiroueBsle cnoBa:

ConporusiieHne NPOBOIHUKA

Eaunununa conpoTuBieHust

3aBHCHMOCTD CONPOTHBJICHHUS OT TeMIIEPATYPbl U Pa3MepPOB MPOBOJHUKA
YaenbHOe CONPOTHBJICHHE TPOBOIHNKA

3akon Oma 1719 y4acTKa nenu

2. BbliBHXEHHE THIIOTE3bI

3. IIpoekTupoBaHHE YIKCHEPUMEHTATLHON YCTAHOBKH

3.1.Copmynupyiite 11es1b IPOBEAECHUS SKCIIEPUMEHTA

3.2.Kakue ¢puznueckue BenuunHbl Bol cobupaerech u3MepsaTh?

3.3.Kakue ¢puzndeckne npubOOpPHI UCIOIB3YIOTCS I U3MEPEHUS 3TUX (PU3NUECKUX
BEJINYUH?

Ne Hazsanue Kaxkue pusnueckue Llena nenenus [Ipenen
npubdopa BEJINYNHBI U3MEPSAET H3MEpPEHUS

3.4.IlogymaiiTe, kakue emé Bam MoryT moHa1o0UThCs MIPUHAICKHOCTH U MaTepUabl?
4. TIpoBeaeHHe DKCIIEPUMEHTA




w
r
<

NoNe d, p, OmM-Mm op,
1011 M M M B A p Pep Prac %

W N -

5. OOpaboTka pe3yJILTaTOB KCIIEPUMEHTA
3anumute GopMYJIbI I Pacu€TOB, OIICHUTE MOTPEIIHOCTH SKCIIEPUMEHTA, CPABHHUTE

IMOJIYYCHHBIC 3HAYCHHUA C UX TCOPETUUCCKUMU CBECACHUAMU U3 JIMTEPATYPEI.

Odopmurte BBIBOJ 110 paboTe ¢ yKa3aHUEM ITOJYYEHHOTO Pe3yiIbTaTa i pa3BEPHYTOrO aHAIM3a
3TOTO pe3yJIbTaTa.
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denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HannoHaNbHBIN UCCIEA0BATENBCKUN A1epHbIA YHUBEPCUTET «MU D)
HUATS HUAY MUDU
TEXHUKYM

3aganue K 1adopaTopHoii padoTe Mo y4eOHOI JMCHUIIIIHHE
PU3UKA
(HamMeHOBaHWE yU4eOHOM AUCITUTUIHHBI)

JABOPATOPHASI PABOTA Ne 2
1. IIocranoBka 3aa4uu

«HccaenoBanne 3aBUCHMOCTH MOIIHOCTH, IOTPE0IsIeMOii JIAMIIOii HAKAJTMBAHUS, OT
HANPSIKEHUs HA €€ 3a:KNMax)

2. UYrcHue W aHAIM3 JIUTEPaATYPhI
Cnucok nurepaTypsl:
1. Mskumes I'.4., ByxoBues b.b., Corckuit H.H. ®u3uka 10 xnacc. — M.:IIpocsenienue,
2004.
2. KacpsnoB B.A. ®usuka 11 knacc. — M.: Ipoda, 2005.
3. ®upcor A.B. Kypc pusuxu. — M.: JIpocda, 2006.

A) Koucniexktuposanue § 108 [1], § 14, 15 [2], § 87 [3] .
Kunrouesrie ciioBa
PaGora Toka
3akon Ixxoyas-Jlenna
MourHoCTh TOKA
3. BbLIBMKEHHE THIIOTE3bI

4. TIpoexkTupoBaHHE HIKCHEPUMEHTATbHON YCTaHOBKU
4.1. ChopmynupyiiTe 11eb IPOBEACHUS SKCIIEPUMEHTA

4.2 Kakue ¢usnueckue BeanunHbl Bel coOupaerech namMepsTs?

4.3. Kakue ¢usznueckne npruOOpbI UCTIONb3YIOTCS ISl U3MEPEHUS ITUX (PU3HUECKUX

BEJINYMH?
Ne HasBanue Kakue ¢puznveckue Ilena nenenus IIpenen
npubdopa BEJINYUHBI U3MEPSIET WU3MEPEHHUS

4.4. Ilogymaiite, kakue emé€ Bam Moryt noHagoOUThCs IPUHAAICKHOCTH U MaTepUabl?
5. IIpoBesnenue skcrepuMeHTa

Ne | Hanpsixenue Cuia Toka Mommnocts | Conporusienue | Temnepary

n U,B I, A P,Br R, Om pa
t,°C

1 2

2 4

3 6

4 8
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5 10

6 12

6. OO6paboTKa pe3yinbTaTOB IKCIIEPUMEHTA
Zanummre GopMyIibl Ui pacyéToB, moctpoiTe rpaduk 3apucumoctu P(U)

7. IloxaBenenue ntoros pabOTHI
Odopmure BBIBOJ 110 pabOTe ¢ yKa3aHUEM MOJYYEHHOTO pe3ylibTaTa i pa3BéPHYTOro aHaIn3a

OTOro pE€3yibTara.
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®enepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
YUpEXKICHUE BBICIIETO 00pa30BaHUS
«HauuoHanbHbIN UCCIEN0BATENbCKUN AepHBIA yHUBEepcuTeT «MUDN»
NATD HUAY MUDU
TEXHUKYM
3ananue K 1a00paTOPHOIl padoTe MO y4eOHOI TUCHUIITHHE

PU3UKA
(HamMeHOBaHWE yU4eOHOM AUCITUTUIHHBI)

JIABOPATOPHAS PABOTA Ne 3

1. DocraHoBka 3a1a4u
Onpenenenune ko3¢ GuureHTa MOJE3HOT0 AeHCTBUS HATpeBaTesl

2. YreHue W aHAIH3 JUTEPATYPHI
CIUCOK JTUTEepaTyphl:
1. Msxumes I'.4., byxoBues b.b., Corckuit H.H. ®usuka 10 xnacc. — M.:IIpocsemienue,
2004.
2. KacwsnoB B.A. ®usuka 10, 11 xmacc. — M.: Ipoda, 2005.
3. ®upcos A.B. Kypc puzuku. — M.: Ipoda, 2006.
A) Koncriektuposanue § 108, 202 [1], § 14, [2], § 87,45 [3] .

KiroueBrle ciioBa:

KonuuecTBo TerioTsl

VY nenpHas TENI0EMKOCTh

3akon J[xoyns-Jlenma

KoadduuueHT moneznoro AeiicTBUS HarpeBaTes

3. BbLaBHXKEHME I'MIIOTE3BI
4. llpoekTHUpOBaHUE DKCIEPUMEHTAILHON YCTAHOBKH
4.1. ChopmynupyiiTe 11eJ1b IPOBEIEHUS IKCIIEPUMEHTA

4.2. Kakue ¢pusnueckue BennuuHbl Bol cobupaerech U3mMepsTh?
4.3. Kakue ¢puzndeckue npubOpsl UCIOIB3YIOTCS U1 U3MEPEHUS 3TUX (PU3NUECKUX

BEJIMYUH?

Ne Ha3zsanue Kakue dpuznveckue Ilena IIpenen
pubopa BEJIMYUHBI U3MEPSET NeJIeHNs M3MEPEHUS

4.4. Tlogymaiite, kakue emé Bam MoOryt noHagoOUThCs MPUHAATIE)KHOCTH U MaTepUabl?
5. TlpoBeneHune dKCIIEpUMEHTA

Macca Temneparypa Bpewms
KT °C c | U R Qn Q, n
My m, 1 to T A B Om | JIx | Ix | %

6. OG6paboTKa PE3VJIbTATOB DKCIEPUMEHTA
3anuimute GopMyIIbI A Pacu€ToB
7. IlogBeneHue UTOrOB PAOOTHI
Odopmure BbIBOJ 10 paboTe ¢ yKazaHUEM MOTYYEHHOTO pe3yabTaTa U pa3BEPHYTOrO aHATN3a

9TOr0 pe3yJibTarTa.

13



Cneunduxanus
Ko/u10kBuyMa Nel mo Y/ «®Pusuka»

1 Ha3HaueHue KOJUIOKBUyMa — OLIEHUTb YpPOBEHb IIOATOTOBKHM CTYAEHTOB 1o Y /[
«Dusuka» 10 TeMaM «KuHeMamuka. JUHAMUKa» € LEJIbI0 TEKYIEW NPOBEPKU 3HAHUM U YMEHUH.

2 CopneprxkaHue KOJUTOKBHYMa OIPEACIIIETCS B COOTBETCTBUU ¢ paboueid nmporpammont Y]]
U coJiepkaHueM paznena «dusukay.

3 Ilpunuunel oTOopa coAepkKaHUs KOJUIOKBUYMA. OpHEHTAlUMs Ha TpeOOBaHHS K
pe3yspTaTaM OCBOEHUS paszena «Pu3ukay, peAcTaBIeHHbIM B pabouei mporpamMme Y /1:
YMETh:

OIUCBIBATh U OOBACHATH (PU3NYECKUE SBICHUS U CBOICTBA Tel;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUN;

JIeJIaTh BBIBOJbI HA OCHOBE DKCIICPUMEHTAJIbHBIX JaHHBIX;

IIPUBOAUTH IPUMEPHI IPAKTUYECKOT0 MCII0JIb30BaHMsl (PU3NUECKUX 3HAHUM;

MPUMEHSTH MTOJTyYSHHBIE 3HAHUS IS peIIeHus (PU3MYEecKuX 3aay;

OmpeeNsATh XapakTep (puznyeckoro mnpoiiecca 1o rpaduxy, radmauie, popmysne.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KomnokBuyM mo temam «KuHemamukd. [JUHaMUKa» COCTOMT W3 YCTHOTO OIpoca
BBITNIOJIHEHUSI IPAKTUYECKUX 3a/laHUM.

4.2 3ajanus mpaKTHIECKOH 9acTu AU HEepeHIUPYIOTCS MO0 YPOBHIO CIOKHOCTH.

4.3 3ajanus MPaKTUYECKOW YaCTH MPEAIAraloTcs B TPATUIIMOHHON opme

4.4 BapuaHTbl NpaKkTUYECKOM YacTU PABHOLIEHHBI IO TPYJHOCTH, OJMHAKOBBI IIO
CTPYKTYype, MapajyiebHbl 0 PACIONIOKEHHUIO 3aJaHUN: MOJ OJHUM M TEM K€ MOPSAKOBBIM
HOMEPOM BO BCEX BapUaHTax.

NucTpyKkuus 1Ji51 CTYA€HTOB

1 ®opma npoBeAcHMs TEKYIIETO KOHTPOJIS 3HAHUM 10 TeMaM «KuHemMamuka. JUHaMUKaG»
JUCUHUIIINHBL «PU3HKa»— KOJIJIOKBUYM.

2 IlpuHuMnbel OTOOpa CcoJepXaHMUS KOJUIOKBUYMA. OpHUEHTalusi Ha TpeOoBaHMUs K
pe3yibTaTaM OCBOEHHS TeM  «KuHemamuka. [JuHamuka» , TIPEACTaBIEHHBIM B paloueil
nporpamme Y /1:

YMETB:

OINHUCBHIBATh U OOBACHATH (U3MYECKUE SBICHHUS M CBOWCTBA Tel; JieJlaTh BBIBOJBI HAa OCHOBE
HKCIEPUMEHTAIbHBIX JIaHHBIX; NPUMEHSATh MOJYYEHHBbIE 3HAHMS I pelleHus (Qu3nyecKux
3a/1ad4;

3HaTh:

-- OCHOBHBIE ITOHATHS U AKCUOM CTATHKW, KHHEMATHKN U JUHAMUKH

3 CTpykTypa MTUCbMEHHON KOHTPOJIBHON PabOTHI

3.1 KomnokBuym mo Temam «KuHemamuka. JUHAMuKa» COCTOUT W3 YCTHOTO OIIpoca U
BBIITOJIHEHUS IPAKTUYECKUX 3aJaHUN.

3.2 3amaHus MPaKTHYECKOW YaCTH MPeIararoTcs B TPAIUIIMOHHON (popme
IlepBoe 3a1aHne — pelIeHNEe aHATUTUYECKOM 33/1a4M C UCIIOJIB30BAHUEM YPaBHEHHS IBHOKCHUS U
YpaBHEHUS CKOPOCTH.

Brope 3ananue — penieHne aHaTMTHYECKOM 3a7]a4l Ha HAX0K/ICHHE KHHEMAaTHYECKUX BEJINYMH.
Tperbe 3aaHue — pelieHue aHAIUTUYECKOM 3aa4H 10 ONPEIEICHUI0 KOHKPETHON CUJIBL.
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UeTrBeproe 3alaHuEe — PEIICHUE aHAJUTUYECKOM 3a/layd Ha JBM)KEHUE Tella MOJ JIEMCTBUEM
HECKOJIBKHMX CHII.

4. Bpems BBINOJHEHUs 3aJaHUM MpakThuueckod uactu. Ha BeImosHeHHe 3aqaHui
IIPAKTUYECKON YacTu npesyiaratorcest 80 MUHYT.

5 PexomMeHnganuu o noJroToBKe K KOJUIOKBUYMY
[Ipy mOArOTOBKE K KOJJIOKBUYMY PEKOMEHIYETCS UCI0JIb30BATh KOHCIIEKTHI JIEKIIMH, a TaKXKe:
- YYCOHUKU:
- UHTEPHET — PECYPCHI:
UToOBI yCIHENHO CIPaBUTHCS C 3aJaHUSIMH KOJUIOKBHYMA, HY)XHO BHHUMATEJIBHO IPOYHMTATH
Borpochl. IMEHHO BHUMAaTEIbHOE, BAYMUYMBOE UTEHHE M IOHUMAHHE BOIMpPOCa — IMOJIOBUHA
ycrexa. bynbre BHuMarenpHbl! O01yMBIBaliTe THIATEIHHO U HETOPOILTUBO CBOU OTBETHI! byapre
yBEpEHHBI B cBoux cuiax! Xemaem ycnexa!
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DenepajbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauuoHaJbHBIN HCCIEA0BATENbCKUN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bomnpoch 111 MOATOTOBKH YCTHOI0 OTBETAa KOJUIOKBHYMa
Tema 1. Kunematuka. JlmuHaMuKa

Cucrema orcuéra. Jlaiite onpeneneHue.

ITyTe. [laiiTe onpeneneHue.

Ilepemenienue. [laiite onpeneneHue.

MarepuanibHas Touka. [laiite onpeneneHue.

PaBHOMEpHOE ITPAMONIMHEHOE IBUKEHHE. [laiiTe onpeneneHue.

OU3NYECKUI CMBICI CKOPOCTH MPY PABHOMEPHOM JBMKCHHUU. Y KaxuTe Gopmyity u

eqununy B cucteme CU.

7. Hapucyiite rpaduk 3aBUCHIMOCTH CKOPOCTH OT BPEMEHH MPU PABHOMEPHOM JBUKECHHUH
(V(t)). Kak mo rpaduky HalTH nepemernieHue temna?

8. Hapucyiite rpaduk 3aBUCHMOCTH MepeMEIICHUs OT BpeMEHU MpU PaBHOMEPHOM
nsrkennu (S(t)).

9. BanwummrTe ypaBHCHHE paBHOMEPHOTO ABrkeHus (X(t)).

10. ®usnueckuii CMBICT YCKOpEeHHUS. YKaxuTe Gpopmynny u enunauiy B cucteme CH.

11. Kak HaiiTu CKOpPOCTH Tella PU PAaBHOIIEPEMEHHOM ABMKEHUU? YKax)uTe PopMyiy.

12. HapucyiiTe rpaduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHH MPH PaBHOIIEPEMEHHOM
npwkennu (V(1)), HagambHas CKOPOCTh paBHA HYJIIO, TEJIO ABHXKETCS B MOJI0KUTEILHOM
HaIlpaBJICHUH.

13. Kak HaiiTu nepemeleHle Npyu paBHONEPEMEHHOM JIBIKEHUN? YKAXKHUTE PAacuETHYIO
dbopmymy.

14. 3anummTe ypaBHEHHE paBHOIIEPEMEeHHOTro faBrkeHus (X(t)).

15. Hapucyiite rpaguk 3aBUCUMOCTH KOOPJIMHATHI OT BpEMEHH MPU PaBHOIIEPEMEHHOM
nprxeHnn (X(t)), HauaabHAs] KOOpAKMHATA PaBHA HYIIIO, TEJO JIBHIKETCS B
MIOJIOKUTEITLHOM HaIlPaBIICHHH.

16. TaiiTe onpeneneHue Macchl Tena. YKakuTe eAMHULLY Macchl B cucteme CH.

17. Kax unrtaercs nepsblil 3akoH HbroToHa?

18. aiite onpenesieHne NHEPTHOCTH.

19. Chopmynupyiite BTOpO# 3aKkoH HploTOHA. 3anuimTe ero B MaTeMaTu4eckoM BHJIE.

oukrwnE

dopMa BapuaHTa 32JaHUI MPAKTHYECKOM YaCTH
3agauya Ne 1
I[To 3amanHOMYy ypaBHEHHIO cKopocTu: V =5+ 3t 3anummre ypaBHEeHUE JBHKEHUS. Borauciure
MepEMEILICHHUE TeNA 3a IEPBBIE 7 C IBHKEHUA.
3agaua Ne 2
Kakoii myTb nmpoiér Temno, ecau oHO OyAeT ABUraThes 5 CEKYH[ C MOCTOSIHHOM cKopocThio 10
M/c, a 3aTeM emig 5 CeKyH]I — C YCKOPEHUEM 5 m/c.
3amaua Ne 3
C xako# cuyoi OyzeT JaBUTh HA THO MIAXTHOW KieTH rpy3 maccoi 100 kr, ecnu ki1eTh OyaeT
MOJAHUMATHCSl BBEPX BEPTUKAIBHO C yCKOpeHueM 24,5 em/c??
3apaya Ne 4
Kene3HoIopoxKHBIN COCTaB OTXOIUT OT cTaHlMU. Kakoi CKOpOCTH OH IOCTUTAEeT Ha PACCTOSTHUU
1 kM, eciii 7IEKTPOBO3 pa3BuBaeT cuiy Taru B 220 kH, a k03 hUnneHT IBUKEHUI0 COCTABIISET
0,004?
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Cneunduxanus
KoJLUI0KkBHYMa Ne2 o V]I «®Pusuka»

1 Ha3HaueHue KOJJIOKBUyMa — OLIEHUTb YpPOBEHb IIOJATOTOBKHU CTYAEHTOB 1O Y /[
«DusnKa» 10 TeMe «3aKOHbI COXPAHEHUA 8 MeXaHuKe» C LIEeJbI0 TEKYLIEH NMPOBEPKHU 3HAHWM U
YMEHHIA.

2 CopneprkaHue KOJUIOKBUYMa OIPENEISAETCS] B COOTBETCTBUU ¢ pabouelt nmporpammoit Y /|
U coJepkaHueM paznena «dusukar.

3 Ilpunuunel otOopa coAepKaHUsS KOJUIOKBHyMa: OpHEHTAlMsi Ha TpeOOBaHUSA K
pe3yspTaTaM 0cBoeHMs pazjena «Dusukay, mpencraBacHHbIM B paboueli nporpamme Y /:

YMETh:

OIUCBIBATh U OOBACHATH (PU3NYECKHE SBICHUS U CBOICTBA Tel;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUN;

JIeJIaTh BBIBOJbI HA OCHOBE DKCIICPUMEHTANIbHBIX JaHHBIX;

MPUBOANTH PUMEPHI TPAKTUYECKOTO MCIIOJIb30BAHMS (PU3MYECKIX 3HAHMIA;

MPUMEHSTH MTOJTyYSHHBIC 3HAHUS JIJIs peIIeHus (PU3MYecKuX 3aay;

OmpeeNATh XapakTep (puznyeckoro mnpoiiecca 1o rpaduxy, radmaune, hopmyse.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KoytoKBUYM IO TEME «3aKOHbI COXPAHEHUA 8 MeXaHUKe» COCTOUT U3 YCTHOI'O OIlpoca U
BBITNIOJIHEHUS] IPAKTUYECKUX 3a/laHuM.

4.2 3amanus MpaKTHIECKON 9acTu MU (HEepeHITUPYIOTCS IO YPOBHIO CIIOKHOCTH.

4.3 3agaHus NpakTUYECKOM YacTH MPEAIaraloTcs B TpaJAuLlMOHHON (opMme

4.4 BapuaHTbl NpakTUUYECKOM 4YacTH pPaBHOLIEHHBI IO TPYAHOCTH, OJMHAKOBBI IO
CTPYKType, Mapajule/IbHbl II0 PACIIONIOKECHUIO 3aJaHUW: MOJ OJHHUM M TEM XK€ IOPSIIKOBBIM
HOMEpPOM BO BCEX BapUaHTax.

NucTpyKuus AJs CTYI€HTOB

1 ®opma mpoBeneHHs] TEKYLIErO KOHTPOJS 3HAHUM IO TEME «30KOHbI COXPAHEHUA 8
MexaHUKe» TUCIUTIINHBI «PDU3HKa»— KOJIJIOKBUYM.

2 Ilpunuunbsl otOopa coAEpKaHUS KOJUIOKBUYMAa: OpHEHTallUs Ha TpeOOBaHUS K
pe3ysbTaTaM OCBOEHHUSI TEMbI «30KOHbI COXPAHEHUA 8 MexaHuKe», TIPEICTaBICHHBIM B pabodeit
nporpamme Y /1:

YMETh:

ONKCHIBaTh U OOBACHATH (PU3MUECKHE SIBJICHHS W CBOWCTBA TEJ; J€JNaTh BBIBOJbl Ha OCHOBE
AKCIEPUMEHTAJIbHBIX JIAaHHBIX; MPUMEHATh IMOJIYYECHHbIE 3HAHUS JUISl pelIeHUs (U3MUECKUX
3az1ay;

3HATh:

CMBICJI OHATHI: PU3NUECKOe SBJICHHUE, TUTIOTE3a, 3aKOH, B3aUMOJCHCTBUE;

CMBICJ (pU3MYECKHX BEeJHMYHH: CKOPOCTh, YCKOPEHHUE, Macca, UMIYJbC, paboTa, MexaHUYecKas
SHEprus;
CMBIC] (PM3MYECKHX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHPHOTO TATOTEHUS, COXpPaHEHHs
SHEPrUH, UMITYJIbCA;

3 CtpyKTypa KOJUIOKBUyMa

3.1 KoyJIoOKBUYM O TEME «3aKOHbI COXPAHeHUs 8 MeXaHUKe» COCTOUT U3 YCTHOTO OMpoca U
BBITNIOJTHEHUSI TPAKTUYECKUX 3a/laHuM.

3.2 3agaHus MpaKTUYECKON YacTH MpeasiaraloTcs B TpaJIuLMOHHON dpopMme
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[lepBoe 3amaHue — peleHHE aHAIUTUYECKOM 3aJadM C HUCHOJIb30BAHMEM 3aKOHA COXpaHEHHUs
UMITYJIbCA.
Brope 3amanmne — pemieHHe aHAIMTUYECKOH 3aJauyd Ha HAXOXKJICHHE MEXaHUYECKOW paloTsl,
MOIIHOCTH IIPU IBUKEHUU T€JIa 110 TOPU3OHTAIH.
TpeTbe 3aaHue — pelIeHne aHATTUTHYECKON 3a7jauil Ha HaX0XKJIEHHEe MEXaHWYEeCKOH paboThl pu
JIBYDKEHUH TeJa 110 BEPTUKAIIH.
YerBeproe 3a7jaHue — pEIIEHUE aHAIUTUYECKOM 3aJjauu ¢ UCMOJIb30BAaHUEM 3aKOHA COXPAHEHUS
SHEPIUH.

4. BpeMms BbINOJHEHUs 3aJaHUM IpakTHUYeckod yactu. Ha BelmonHeHue 3agaHuil
IIPAKTUYECKOM YacTu npeyiaratorcst 80 MUHYT.

5 PexomeHanuu 1o noAroToBKe K KOJUIOKBUYMY
[Tpu MoAroTOBKE K KOJJIOKBUYMY PEKOMEHAYETCS UCIOIb30BaTh KOHCIIEKTHI JIEKIINM, a TAKXKE:
- Y4eOHUKHU:
- HHTEPHET — PECYPCHI:
YroObl yCHEUIHO CHPAaBUTHCS C 3aJaHUSIMHM KOJUIOKBHYMA, HYXKHO BHUMATEIbHO NPOUYUTATH
Bonpockl. VIMEHHO BHUMAaTeNbHOE, BIyMYHMBOE YTEHHE M IOHMMaHUE BOIIpOCa — IOJIOBHHA
ycnexa. bynpre BHUMaTenbHbl! O61yMbIBaiiTe TIIATENBLHO U HETOPOILIUBO CBOM OTBEThI! bynbTe
yBepeHHbI B cBoux cuiax! XKenaem ycnexal
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DenepajbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauuoHaJbHBIN HCCIEA0BATENbCKUN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bonpocs! /151 NOATOTOBKH YCTHOI0 0TBETAa KOJUIOKBHYMa
Tema 2. 3aK0HBI COXpPAHEHUS B MEXaHUKeE

Nmnynsc Tena. Onpenenenue u eqununa B cucreme CH.

3aKOH COXpaHEeHUs UMITYJIbCA.

Mexanuueckas pabora. Onpeznenenue u eqununa B cucreme CH.
Momunocts. Onpenenenue u eagunuia B cucreme CHU.
BoIpaskeHue MOLTHOCTH Yepe3 CUILY M CKOPOCTh. YKa3aTh YCIOBUS, NPU KOTOPBIX MOXKHO
IPUMEHSATh JaHHYIO (opMyiTy.

Mexannueckas sHeprusi. Onpenenenue u equnuia B cucreme CH.

Bunapsl mexannueckoit suepruu. Vx onpexnenenus. @opmysibl.

CBs13b pabOTHI C N3BMEHEHHEM KHHETUYECKON M MOTEHIINATbHON SHEPTHiA.
3aKOH COXpaHEHUs1 MEXaHUYECKOW SHEPIuu.

. IIpeBparienus sHepruu Ha rnpumepe cBOOOJIHOIO NaIeHUs Tena.

®opma BapHaHTa 32JaHUH NPAKTHYECKON YaCTH
3agaya Ne 1
KoopuHaTa Teina H3MEHseTCs 110 3aKoHy X=-6+3t-0,25t%, a HMITyJIbC — 110 3aKOHY
p=12-2t. HaiimuTte mMaccy Tena u JeHCTBYIOIIYIO HA HETO CUITTY.
3agaua Ne 2
Yenosek, uaynmii no 6epery, TAHET MPOTUB TEUEHUS Ha BEPEBKE JIOJIKY, IPUKIIAAbIBAS
cuiny 200 H. Yron mexny BepéBkoii u 6eperom 30°. Kakyro paboTy CoBEpIINIT YETOBEK
IIPY NIEPEMEILEHUH JIOAKH Ha 5 M?
3agauya Ne 3
[TonpémHBIN KpaH oIyckaeT rpy3 maccoit 500 Kr BepTUKaJIbHO Ha 5 M, IPUTOPMaKHBas
€ro ¢ ycKopenuem 1 M/c?. Kaxkyto paboTy coBepiiaeT noabEMHbBIN KpaH?
3agaya Ne 4
@yTOOIBHBIN MY MOCE yapa noAHsuica Ha BeicoTy 10 M. KakoBa Obu1a ero ckopocTh
Ha 3TOMH BBICOTE, €CIM HavyajbHast CKOpocTh Msiua 15 m/c? ConpoTuBiIeHHEM BO3/1yXa
MO3KHO NpeHedpeub?
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Cneunduxanus
KoJL1oKkBUYMa Ne3 o Y/ «Dusukay

1 Ha3HaueHue KOJUJIOKBUyMAa — OLIEHUTb YpPOBEHb IIOJATOTOBKHU CTYAEHTOB 1O Y /[
«®Du3uka» 10 TeMe «OCcHO8bI MOEKyAAPHO-KUHeMuUYecKkol meopuu» C LENbI0 TEKYIIEH IPOBEPKU
3HAHUU U YMEHUH.

2 CogeprkaHue KOJUIOKBUYMa OTIPEIEISIeTCs] B COOTBETCTBUH C paboueit mporpammoii Y
U COJEPKAHUEM TEMBI « OCHO8bI MOAEKYNAPHO-KUHEMU4ecKoli meopuu»

3 IlpuHuunel oTOopa colepKaHUs KOJJIOKBHyMa: OpHEHTalMs Ha TpeOOBaHUA K
pe3yJIbTaTaM OCBOEHUS TEMBI «OCHOBbI MO/EKYNAPHO-KUHeMuU4ecKoli meopuu»IpeICTaBICHHBIM B
paboueit mporpamme Y /J1:

YMETh:

OIUCBIBATh U OOBACHATH (PU3NYECKUE SBICHUS U CBOICTBA Tel;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUN;

JIeJIaTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTAIbHbBIX JaHHBIX;

MPUBOANUTH TPUMEPBI MPAKTUIECKOTO MCIIOB30BaHUS (PU3NIECKIX 3HAHHIA;

MPUMEHSTH MTOJTyYSHHBIC 3HAHUS JIJIs peIIeHus (PU3MYecKuX 3aay;

OTpeeNATh XapakTep (punyeckoro mnpoiiecca 1o rpaduxy, radmauie, hopmyse.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KomnokBuyM MO TeMe€ «OCHO8bI MOEKYAAPHO-KUHemMu4eckoli meopuu» COCTOUT U3
YCTHOT'O OTIPOCA U BBINOJIHEHUSI IPAKTUUECKUX 3aJaHUM.

4.2 3amanus MpaKTHIECKON 9acTH MU (HEepeHIUPYIOTCS IO YPOBHIO CII0KHOCTH.

4.3 3agaHus NpakTUYECKOM YacTH MPEAIaraloTcs B TpaJAuLlMOHHON popMme

4.4 BapuaHTbl IpPAaKTUYECKOH 4YaCTH PAaBHOLIEHHBI IO TPYOHOCTH, OJIMHAKOBBI IO
CTPYKType, NapajulelbHbl IO PACIOIOKEHUIO 3aJaHMM: MOJ OJAHMM M TEM XE IOPSIAKOBBIM
HOMEPOM BO BCEX BapUaHTax.

HNHcTpykuus A8 CTY1€HTOB

1 ®opma mpoBeneHHsI TEKYIIETO KOHTPOJISI 3HAHMM IO TeMe «OCHO8bI MOsEeKyAAPHO-
KuHemuy4ecKoli meopuu» TACUUIUINHBI «PU3HKa»— KOJIOKBUYM.

2 Ilpunuunsl otOopa coaepKaHMsS KOJJIOKBUYMa: OpHUEHTalMs Ha TpeOoBaHUS K
pe3yJIbTaTaM OCBOEHUS TEMBI « OCHOBbI MOsEKYAAPHO-KUHeMu4ecKoli meopuu», IPEACTABICHHBIM B
paboueii mporpamme Y 1:

YMETh:

ONMCHIBaTh U OOBACHATH (DU3MUECKUE SIBJICHHUS M CBOMCTBA TeN; JeJaTh BBIBOJABI Ha OCHOBE
HKCIEPUMEHTANbHBIX JIaHHBIX; MPUMEHATh MOJIy4YE€HHbIE 3HAHMUSA A peleHHs (U3NYECKUX
3az1ay;

3HATh:

CMBICJI IOHATHI: PU3NUECKOE SBJICHHUE, TUTIOTE3a, 3aKOH, TEOPUs, BEIIECTBO;

cMbICT (U3NYeCKHX BeJMYHH: aOCONIOTHAas TeMIeparypa, CpelHss KUHETH4YecKas SHEeprus
YaCTUIl BEIECTBA;

3 CtpyKTypa KOJUIOKBUyMa

3.1 KomnokBuyMm 1o Tteme «OCHO8bI MOsEKYAAPHO-KUHemMuYyeckoli meopuu» COCTOUT W3
YCTHOT'O OIIPOCA U BBINOJIHEHUSI TPAKTUYECKUX 3aJaHUM.

3.2 3agaHus MpaKTUYECKON YacTH MpeasiaraloTcs B TpaJIullMOHHON dhopMme
[TepBoe 3amaHue — mpoBepKa 3HaHUs GU3NYECKUX POPMYJI 110 TEME KOJUIOKBHUYMA.
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Brope 3ananue — pemenue rpaguueckoi 3aaul Ha U30MPOIECCHI.
Tperbe 3a7aHue — pelIeHNEe aHAIUTUYECKON 3a/1a4i C UCIIOIb30BAHUEM Ira30BbIX 3aKOHOB.
UerBepToe 3a/laHde — PEIICHUE aHATUTUYECKOM 3aJauM IO OINPEACICHUI0 MUKPOCKOITMYECKUX
[apaMeTpoB rasa.

4. Bpems BBINOJHEHUS 3aJaHUN MpakTUueckod uactu. Ha BeimonHeHue 3agaHuil
MPaKTUYECKON YacTu npemiaralorcst 80 MUHYT.

5 Pexomenaanuu no noAroToBKE K KOJUIOKBUYMY
IIpu noAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCSl UCIIOJIb30BAaTh KOHCIIEKTHI JIEKLIUM, a TAKKE:
- YYCOHUKHU:
- UHTEPHET — PECYPCHI:
UTo0Bl yCHENMIHO CHPaBUTHCS C 3aJaHUSIMH KOJUIOKBHYMA, HY)KHO BHUMATEIILHO MPOYHTATH
Borpochl. IMEHHO BHUMAaTElIbHOE, BAYMUYMBOE UTEHHE M TMOHMMAaHUE BOIPOCAa — IMOJIOBUHA
ycrexa. bynbre BHuMarenbabl! O0IyMBIBalTE TIIATEIHHO U HETOPOILJIMBO CBOU OTBETHI! bynbre
yBepeHHbI B cBoux cuiax! XKenaem ycnexa!

21



no

o

10.
11.

12.
13.
14.
15.

16.

DenepajbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauuoHaJbHBIN HCCIEA0BATENbCKUN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bonpoch! /151 NOATOTOBKH YCTHOI0 0TBETA KOJUIOKBHYMa
Tema 3. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeoOpuu

ChopmynupoBaTh OCHOBHBIE TMOJ0KEHUS MOJIEKYIIPHO-KHHETUYECKON TEOPUHU
[Tepeuncnuth npsMble U KOCBEHHBIE 10Ka3aTeNbCTBA IepBoro nonoxenus MKT
YT0 Ha3BIBAETCS OTHOCHUTEIBHON aTOMHOM MacCoM, KOJTUYSCTBOM BEIIIECTBA, MOJIEM,
MOJISIPHOM MacCoi?

Kak nHaiiTu MoJsipHYyI0 Maccy BelecTBa, umes Tabnuiy Menaeneera? B uém ona
usMmepsercs?

Kak nokasarb, 4T0 MOJIEKYJIbI IBUKYTCA?

YeM 00BACHUTB, UTO JIBA PAJIOM PACHOJIOKEHHBIX aTOMa MIPUTATHBAIOTCA APYT K Ipyry?
OtrankuBatorcs?

[TpuBeauTe NpUMEpHI, CBUAETEIBCTBYIOLINE O HATMYUH CUJ OTTAIKUBAHUS U
IPUTSDKEHUS. MEXK]Ty aTOMaMH.

HapucoBats rpaduk B3auMoAeicTBUS aTOMOB.

Uto Takoe uaeanbHbIN raz?

VYpaBuenue Knaysuyca.

Kakoe cootHomenune mexay t°C u K? Ilouemy Henb3s 70CTHYD aOCOIIOTHOTO HYJIS
teMiiepatyp?

VYpasnenue Knaneiipona-Menzeneena.

O0OBeIMHEHHBIN I'a30BbINA 3aKO0H.

®opmynupoBka u popmya 3akoHa boins-Mapuorra. Kakomy npoueccy o
COOTBETCTBYET?

®opmynupoBka u popmyia 3akona ['eii-Jlroccaka. Kakomy mpoueccy oH
COOTBETCTBYET?

®opmynupoBka u popmyna 3akona [lapns. Kakomy nponeccy o cooTBeTcTByeT?

®opma BapHaHTA 32JaHUH NPAKTHYECKON YaCTH

3agaua Ne 1
Kaxkas pusnueckasi BenmuunHa X BEIYUCIAETCS 110 (HOpMyJie

x=-"RT
y7y
3amaua Ne 2

Ha pucynke npencrasien rpaduk 3aBUCUMOCTH JaBJICHUs JAHHOW MacChl U1€aJIbHOTO
rasza ot ooréma. HazoBure mporieccel, MpoTeKaoINe B rase.

3amaua Ne 3

Beraucnurte Maccy oJ1HOM MOJIeKYJ bl yriiekucioro rasa (CO»).

3apaya Ne 4

Boznyx npu 0°C u naBnennun 1+10° a 3asumaer 066éMm 10107 M2, [Tpu kakoii

Temreparype o0bEM Bo3ayxa OyneT paBeH 1,5¢10° m° IIpU JABJICHUU 1,2¢10° ITa?
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Cneuunduxanus
KoJLU1I0KkBHYMa Ne4 o V][ «Pusukay»

1 Ha3HaueHue KOJUJIOKBUyMAa — OLIEHUTb YpPOBEHb IIOJATOTOBKHU CTYAEHTOB 1O Y /[
«Du3uka» 1o TeMe « TepmoOUHAMUKa» C UEIBIO TEKYLIEH MPOBEPKU 3HAHUW U YMEHHIA.

2 ConeprkaHue KOJUTOKBHYMa OIPEICIIICTCS B COOTBETCTBUU ¢ paboueit mporpammoit Y]]
U COJICPIKAaHUEM TEMBI « TepMOOUHAMUKA»

3 IlpuHuunel oTtOopa colepKaHUs KOJJIOKBHyMa: OpHEHTalMs Ha TpeOOoBaHUSA K
pe3yJibTaTaM OCBOCHHS TEMBI « TepMoOUHAMUKA»TIPEICTaBIICHHBIM B paboyei mporpamme Y 1:
YMETh:

OIUCBIBATh U OOBACHATH (PU3NYECKUE SBICHUS U CBOICTBA Tel;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUN;

JIeJIaTh BBIBOJbI HA OCHOBE 3KCIICPUMEHTAJIbHBIX JaHHBIX;

IIPUBOAUTH IIPUMEPHI IPAKTUYECKOT0 HCII0JIb30BaHMs (PU3MUECKUX 3HAHMIA;

MPUMEHSTH MTOJTyYSHHBIE 3HAHUS JIJIs peIIeHus (PU3MYecKuX 3a1ay;

OTIPEICIIATH XapakTep (pu3udeckoro mporecca 1o rpapuky, radumie, hopMmyie.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KoJJIOKBUYM TI0 TeMe « TepMOoAUHAMUKA»COCTOUT U3 YCTHOTO OMPOCA U BBIMOJTHCHHUS
IIPAaKTHYECKUX 3a/1aHHM.

4.2 3ajanus MPaKTHIECKON 9acTH MU (HEepeHIUPYIOTCS IO YPOBHIO CIIOKHOCTH.

4.3 3ajaHus MPaKTUUECKOW YaCTH MPeIIararoTcs B TPAJUIIMOHHON Gopme

4.4 BapuaHTbl NpaKTUUYECKONM 4YacTU pPaBHOLIEHHBI IO TPYIOHOCTH, OJMHAKOBBI IO
CTPYKTYype, MapajuieibHbl 0 PACIONIOKEHUIO 3aJaHUN: MOJ OJHUM M TEM XK€ IOPSIKOBBIM
HOMEPOM BO BCEX BapUaHTax.

NucTpykuus AJs CTYI€HTOB

1 ®opma mnpoBeneHHsS TEKYHIETO KOHTPOJISI 3HAHUH IO TEME «TepMOOUHAMUKA»
JUCIUIUINHBL «DHU3UKa»— KOJUIOKBHYM.

2 IlpuHuMnbel OTOOpa coJepXaHMS KOJUIOKBUYMA: OpHEHTalusi Ha TpeOOBaHMUS K
pe3ylbTaTaM OCBOSHHS TEMBI « TepMoOUHAMUKa», TIPEICTaBICHHBIM B paboueit mporpamme Y /1
YMETh:

OINHUCBHIBATh U OOBACHATH (DU3NYECKHE SIBICHUS U CBOMCTBA TeIN; J€1aTh BBIBOJBI Ha OCHOBE
HKCIEPUMEHTANIBHBIX JIaHHBIX; MPUMEHATh MOJIy4YEHHbIE 3HAHUSA A peleHHus (U3NYECKUX
3az1ay;

3HATh:

cMbIc] (U3NUYeCKMX BeJMYHMH: BHYTPEHHSISI DHEprus, aOCOJIOTHas TeMIlepaTrypa, CpenHss
KMHETHUYeCcKasi DHEPIUsl YaCTHI] BEIIECTBA, KOJIMYECTBO TEIIOTHI,

cMbICT (pU3NYeCKNX 3aKOHOB TEPMOANHAMUKHY;

3 CtpyKTypa KOJUIOKBUyMa

3.1 KomnokBuyMm 1o teMe « TepMoOuHaMUKG»COCTOUT U3 YCTHOTO OIPOCA W BBIITOJHEHMS
MPAKTUYECKUX 3aJaHUM.

3.2 3agaHus MpaKTUYECKOM YacTH IMpeasiaraloTcs B TpaJIuLMOHHON hopMme
[TepBoe 3amaHme — penieHne aHATUTHUECKOH 3aauu M0 HaXOXKACHUIO BHYTPEHHEN SHEPTUH rasa.
Brope 3amanue — pemieHue rpaduueckoil 3aaud Ha HaxoXkAeHHE paboThl raza IpHU €ro
pacIIupEeHHH.

Tperbe 3agaHue — pelIeHNE aHATUTUYECKOH 3a7aui 110 ONPEEIICHNIO KOJINYECTBA TETUIOTHI.
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YerBepToe 3amaHMe — PEIICHUE AHATUTHYECKOM 3ala4M ¢ MCIOJIb30BAaHHMEM BTOPOTO Hayaia
TEPMOJMHAMUKHU.

4. Bpems BbINOJHEHUS 3aJaHU MpakTUueckod uactu. Ha BeimonHeHue 3agaHuil
IIPAKTUYECKOM YacTu npeiaratorcst 80 MUHYT.

5 PexomeHanuu 1o noAroToBKe K KOJUIOKBUYMY
[Tpu MOATrOTOBKE K KOJUIOKBUYMY PEKOMEHAYETCS UCIOIb30BaTh KOHCIIEKTHI JIEKIIHM, a TAKXKE:
- YYCOHUKU:
- IHTEPHET — PECYPCBHL:
YroObl yCHEUIHO CHPAaBUTHCS C 3aJaHUSMHM KOJUIOKBUYMA, HYXKHO BHUMATEIBHO MPOYUTATH
BOIpOChl. VIMEHHO BHUMATENbHOE, BIAYMYMBOE YTEHME M I[IOHMMAHHE BOINPOCA — IIOJOBHMHA
ycriexa. bynpre BHUMarenbHbl! O0MyMbIBaiiTe TIIATENFHO U HETOPOIUIUBO CBOM OTBETHI! ByapTe
yBEpeHHBI B cBoux cuiax! JXKenaem ycnexal
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17.
18.
19.
20.
21.
22.
23.
24,
25.

26.

DenepajbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauunoHaJbHBIN HCCIEA0BaTENbCKUN siAepHbIA yHUBepcuTeT «MUDW)»
HUATD HUSLY MUDU
TEXHUKYM

Bomnpoch 111 MOATOTOBKH YCTHOI0 OTBETAa KOJUIOKBHYMa
Tema 4. OCHOBBI TEPMOIMHAMHUKH

Uro Ha3bIBalOT BHYTPEHHEW SHEpruei rena?

3a cuéT Yero MOXKeT U3MEHAThCS BHYTPEHHss SHEPrus Tena?

UTo Ha3bIBAIOT KOJIMYECTBOM TEIIOTHI?

Kakoii Bux umeer Gpopmysia ais noacyéra KoJIM4ecTBa TEIUIOThl, HEOOXOAUMOM [uis
HarpeBaHus Tena’?

B xakux equHMIIaX BBIPAXKAIOT KOJIWYECTBO TEIUIOTHI?

Urto Ha3bIBaIOT YAEJIbHOMN TEMI0EMKOCThIO BelecTBa? E€ eaunnna’?

dopmyiia, oTpaxarolas MoHATHE YJeIbHON TeIJIOEMKOCTH BEILIECTBA.

UTto Ha3bIBAIOT TEINIOEMKOCTBIO Tea?

Kak hopMynupyroT 3aKOH COXpaHEHHUs] SHEPTUU?

. [lepBoe Hauano repmoaunamMuku. opmyna u GopmMyaupoBKa.

. [lepBoe Hauano TEpMOAMHAMUKH JJI1 U30TEPMUYECKOTO U U30XOPHOT'O MTPOLIECCOB.
. @opmyna ji1s pacuéra paboThl, COBEPIIAEMOI ra30M IIPU U3MEHEHUHU €ro o0bEMa.

. Onpenenenue rpadpuyecku paboThHl Mpu N300apHOM PACIIUPEHUH Ta3a.

. Kakoli nponecc Ha3bIBatOT aiuabaTHHIM?

. Kakue OpiBaroT 1Ba Buja mapooOpa3oBaHUs U B YEM OHH B MPUHIUIIEC OTJINYAIOTCS?
. IIporekanue npouecca ucrapeHus ¢ TOYKU 3pEHUS MOJIEKYJIIPHOTO CTPOEHUS

JKUJKOCTH.
OT 4ero 3aBUCUT HHTEHCUBHOCTD IIpolecca MapoodpazoBaHus?

Omnpenenenue yieabHON TEIUIOTHI MapooOpa3oBaHUs.

UTto Takoe HACKHIIICHHBIA U HEHACHIIICHHBIN TIap?

CBoiicTBa HaChILLIEHHOTO Mapa.

IIponecc kumnenus.

Kak 3aBucut Temneparypa KUNeHus OT BHEIITHETO JaBJIEHUs U mouemy?

Urto Ha3bIBaeTCS TOUKOW KUTICHUS?

Urto Ha3bIBaeTCs aOCOTIOTHON U OTHOCUTEIBHOM BIAXKHOCTHIO BO3yXa?

Kak HazpiBaroTCst mpuOOpPHI, CIyKaIUe IS OMpeIeTICHHs BIaXXHOCTH Bo3ayxa. Ux
YCTPOMCTBO.

PaGora ¢ mcuxpoMeTpoM U IMCUXPOMETPUUECKOM TaOIHIIeH.

dopMa BapuaHTa 3aJaHUN MPAKTHYECKOH YaCTH
3amaua Ne 1
Uemy paBHa BHYTpeHHs 3HEprust 20 MOJIb OAHOATOMHOTO HJIEAJTBHOTO Ta3a MpHu
temneparype -73°C?
3agaua Ne 2

Omnpenenure paboTy , COBEPIIEHHYIO Ta30M, IMPHU MEPEX0JIe U3 COCTOSIHUS | B COCTOSIHHE

2.
3amaua Ne 3
Uem oTIMyaeTcs KOJMYECTBO TEIUIOTH OT BHYTPEHHEH dHEeprun?

3amauya Ne 4

ITpu n3oxopHoM HarpeBanuu 50 T renus ero Temrneparypa nosbicuiacsk Ha 40°. Kakoe

KOJMYCCTBO TCIJIOTHI ITOJITYYNIT ras?
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Cneunduxanus
KoJL10KkBUYMa NeS o YV /I «Pusukay

1 Ha3HaueHue KOJUIOKBUyMa — OLIEHUTb YpPOBEHb IIOATOTOBKHM CTYAEHTOB 10 Y /[
«Du3uka» 10 TEME «InekmpudecKoe rnose» € UEJIbI0 TEKYIEeW NPOBEPKU 3HAHUM U YMEHUH.

2 ConeprkaHue KOJUTOKBHYMa OIPEICIIICTCS B COOTBETCTBUU ¢ paboueit mporpammoit Y]]
U COJIEPKAHUEM TEMBI «371eKmpuYyecKoe rnosex.

3 Ilpunuunel orbopa colepikaHUs KOJUIOKBHYMAa: OpHEHTalMs Ha TpeOoBaHMS K
pe3yibTaTaM OCBOCHMS TEMBI «3snekmpuyeckoe rose», NPEJICTaBICHHBIM B pabodel mporpamme
VI
YMETB:

OIHCHIBATh U OOBSICHATDH (PU3HUECKUE SBJICHUS U CBONCTBA TEI;

OTJINYATh TMIIOTE3bI OT HAYYHBIX TEOPHIL;

JIeJ1aTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIIbHBIX JTAaHHBIX;

MPUBOAMTH PUMEPHI TPAKTUYECKOTO MCIIOJIb30BAHMS (PU3HUYECKIX 3HAHMIA;

MPUMEHSTH MTOJTyYSHHBIE 3HAHUS JIJIs peIIeHus (PU3MYecKuX 3aay;

OTIPECIIATEH XapakTep (pu3udeckoro mporecca 1mo rpaduky, radmie, hopMmyie.

4 CtpyKTypa KOJIJIOKBUYyMa

4.1 KomlokBUyM IO TEME€ «37eKkmpu4eckoe mose» COCTOUT U3 YCTHOIO OmIpoca M
BBITNIOJIHEHUSI IPAKTUYECKUX 3a/laHUM.

4.2 3amanus MpaKTHIECKON 9acTH MU (HEepEeHIUPYIOTCS IO YPOBHIO CIIOKHOCTH.

4.3 3agaHus NpakTUYECKOM YacTH MPEAIaraloTcs B TpaJuLlMOHHON popMme

4.4 BapuaHTbl NpPaKTUUYECKOM YacTH pPABHOLIEHHBI IO TPYIHOCTH, OAMHAKOBBI IIO
CTPYKTYpeE, HapajUlesibHbl MO PACIOJIOKEHHUIO 3aJaHUi: MOJ OJHUM U TEM K€ MOPSIKOBBIM
HOMEPOM BO BCEX BapUaHTaX.

HNucTpykuus AJs CTYI€HTOB

1 ®opma mpoBeNEHHs TEKYIIETO KOHTPOJISI 3HAHMM IO TEME «3IseKmpudecKoe nose»
JUCHUIUINHBI «DHU3MKa»— KOJUIOKBUYM.

2 IlpuHuMnbel OTOOpa CcoJepXaHMsS KOJUIOKBUYMA: OpHEHTalusi Ha TpeOOBaHMUS K
pe3ynbTaTaM OCBOEHHUS TEMBI «3Jsekmpuyeckoe rnosex», TIPEACTaBIEHHBIM B padoueil mporpaMme
VI
YMETh:

OINHUCBHIBATh U OOBACHATH (U3NYECKUE SBICHHUS M CBOWCTBA Tel; JieJlaTh BBIBOJBI HA OCHOBE
HKCHEPUMEHTAIbHBIX JIaHHBIX; MPUMEHATh MOJIyYEHHbIE 3HAHMUSA A peleHus (U3NYeCKUX
3a/1a4;

3HATh:

CMBICJ (PM3MYECKUX BEJIUYMH: dJIEMEHTAPHBIA AIEKTPUUECKUIN 3apsT;

3 CtpyKTypa KOJUIOKBUyMa

3.1 KomjnokBuymM MO TeME€ «3aekmpuyeckoe rone»COCTOUT W3 YCTHOrO OIpoca Hu
BBIIIOJIHEHMS] IPAKTUYECKUX 3aJaHU.

3.2 3agaHus MpaKTUYECKOM YacTH IMpeasiaraloTcs B TpaJIuLMOHHON hopMme
IlepBoe 3amanue — penieHne aHaTUTHYECKOM 3a7]a4M C UCII0Ib30BaHHeEM 3akoHa Kynona
Brope 3amaHme — pelleHME AHAIWTHYECKOW 3a/adyd Ha HAaxOXKJICHHE HalpsHKEeHHOCTH
AIIEKTPUYECKOTO IOJIA.

26



TpeTbe 3a1aHNe — pellIeHHEe aHATUTHYECKOM 3aJ1au MO ONMPEACIICHUIO MTOTEHIINAIa B HEKOTOPO
TOYKE AJIEKTPUIECKOTO MOJIS.
YerBeproe 3aJaHMEe — PEUICHHWE aHAJIUTUYECKOM 3a7auyd IO OINPENCIECHUIO DJIEKTPUYECKOU
€MKOCTU KOHJIEHCATOpa

4. Bpems BBINOJHEHUs 3aJaHUl MpakTUuecKod yacTtu. Ha BeImosHeHHME 3agaHuit
MPaKTUYECKON YacTu npemiaralorcst 80 MUHYT.

5 PexoMmeHaanuu 1o noaroToBKe K KOJUIOKBUYMY
[Ipy MOATrOTOBKE K KOJJIOKBUYMY PEKOMEHIYETCS UCII0JIb30BaTh KOHCIIEKTHI JICKIINH, a TAaKXKe:
- YYCOHUKU:
- UHTEPHET — PECYPCHI:
UTo0Bl yCHEmIHO CHPaBUTHCA C 3aJaHUSIMHM KOJJIOKBUYMa, HY)KHO BHHUMATEIBHO IMPOYUTATH
Borpochl. IMEHHO BHUMAaTElIbHOE, BAYMUYMBOE UTEHHE M TMOHMMAaHUE BOIPOCAa — IMOJIOBUHA
ycrexa. bynbre BHuMarenpHbl! O0IyMBIBaliTE TIIATEIHHO U HETOPOILTUBO CBOU OTBETHI! bynbre
yBepeHHbI B cBoux cuiax! XKenaem ycnexa!

27



BoOoo~NoOr~wWNE

12.

13.
14.
15.
16.

17.
18.

19.
20.

0.
. Kak popmynupyroT u 3anmceiBaroT B 001eM Bujie 3aKoH KyioHa i B3anMoIeHCTBUS

DenepajbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauuoHaJbHBIN HCCIEA0BATENbCKUN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bonpoch 1J1s1 IOATOTOBKU YCTHOT0 0TBETA KOJJIOKBUYMAa
Tema 5. DekTpuUecKoe mnoJie

Kaxkue B3aumMoieicTBUSI HA3bIBAIOT 3JIEKTPOMATrHUTHBIMU?

UTto Takoe NeKTpUUeCKUi 3apsaa?

Uem oTnuyaroTcs Ipyr OT Apyra 3JIEKTpUUECKHUe 3apsiabl?

Kaxkoii 3apsi HazbiBaroT aseMeHTapHbIM? KakoBo ero 3nauenue?

Uto Takoe TUCKPETHOCTH AJIEKTPUUECKUX 3apsiioB?

Kaxkoii 3apsi1 Ha3bIBalOT TOUYECYHBIM?

Kak hopMynupyroT 3aK0OH COXpaHEeHHUs 3aps10B?

Korpa teno siBnsgercs anekTpuuecky HeuTpanbHbiM? Koraa 3apsskeHHbIM?

Uto Ha3BIBAIOT 3aps/IoM Tena?

B uém coctout siBnenue snextpuzanuu? Kakue BUABI 2IEKTPU3AUU CYIIECTBYIOT?

3apsia0B?

Kakas BennunHa XxapakTepu3yeT BIUSHUE CPEIbl HA CHIIY B3aUMOJIEHCTBUS
anekTpudeckux 3apanoB? OObsicHuTe €€ HU3HMUECKUl CMBICT.

UTto Takoe 3IEKTpUIECKOe moje?

Kakoe mosne Ha3bIBatOT 3JE€KTPOCTATHIECKUM?

Kakoii 3apsiq Ha3bIBarOT MPOOHBIM?

Uto Ha3bIBAIOT HANPSKEHHOCTHIO AnekTpudeckoro noinsa? Kakas ¢popmyna Beipaxkaer
CYIIHOCTB ATOTO TIOHSITHS?

[To xaxoit popmyse onpenensieTcss HampsHKEHHOCTD MOl TOYEYHOTO SJIEKTPUUECKOTO
3apsia’?

Kaxkoe snekrpocTaTnueckoe noje Ha3bIBalOT OJJHOPOAHBIM?

Kakumu cBoiicTBaMu 001a/1at0T JIMHUU HAIPSDKEHHOCTH 3JIEKTPUUYECKOTO MO ?
IlpuBeaute npumepsl rpaguueckoro H300paKeHus! JIECKTPUUECKUX MMOTCH.

®opma BapHaHTA 32JaHUH NPAKTHYECKON YaCTH

3agaua Ne 1

JIBa 0IMHAKOBBIX 3apsiia B3aUMOAEHCcTBYIOT B Bakyyme ¢ cuioi 0,1 H. Paccrosinue
MeXy 3apsiiaMu paBHO 6 M. HaliTh BeMuuHy 3THX 3aps0B.

3agaua Ne 2

HanpskeHHOCTD 3JIEKTPUYECKOT0 OJIsl B KEpOCHHE, 00pa30BaHHOIO TOYESYHBIM 3aps10M
1-10"° K7, Ha HEKOTOPOM PacCTOSIHUHU OT Hero paBHa 5 H/Ki. Onpenenute paccTosiHue
OT 3apsiJa 10 JaHHOM TOYKH IOJISI U CUILY, C KOTOPOI 1oJie JEMCTBYET Ha 3apsil
3-107° K7, noMemEHHbIH B JaHHYIO TOUKY.

3amaua Ne 3

[TorenumanbHas sHEpru 3apsaa 2 HKi B anekTpudeckoMm nosie pasHa 6 Mkx/[x. Uemy
paBeH MOTEHIMAJI IIOJIS B ATOM TOUKE?

3agaua Ne 4

B macnopte xonaeHcaTopa ykazano: «150 mx®, 200 By. Kakoit HanbombImmit
JOMYCTUMBIN 3JIEKTPUUECKHM 3aps]] MOXKHO COOOIINTH JaHHOMY KOHJIeHCAaTopy?

28



Cneunduxanus
KOJLTIOKBUYMA Ne6 mo YV /I «Dusukay

1 Ha3HaueHue KOJUJIOKBUyMAa — OLIEHUTb YpPOBEHb IIOJATOTOBKHU CTYAEHTOB 1O Y /[
«Dusuka» 1o TeMe «locmosaHHbIl 3nekmpuyeckuli mok» C LENbI0 TEKYLIEH NPOBEPKU 3HAHUN U
YMEHHIA.

2 CopneprkaHue KOJUIOKBUYMa OIPENEISAETCS] B COOTBETCTBUU ¢ pabouelt nmporpammoit Y /|
U COAEPIKAHUEM TEMBI «[1ocmOoAHHbIU 3AeKMpu4ecKuli mok»

3 IlpuHuunel oTOopa colepKaHUs KOJJIOKBHyMa: OpHEHTalMs Ha TpeOOBaHUA K
pe3ysabTaTaM OCBOCHHUS TEMbI «[1ocmoAHHbIl 3nekmpudeckuli mok», TIPEICTaBIEHHBIM B paboueii
nporpamme Y 1:

YMETh:

OIUCBIBATh U OOBACHATH (PU3NYECKUE SBICHUS U CBOICTBA Tel;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUN;

JIeJIaTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTAIbHbBIX JaHHBIX;

MPUBOANUTH TPUMEPBI MPAKTUIECKOTO MCIIOIB30BAHMS (PU3MUYECKIX 3HAHMIA;

MPUMEHSTH MTOJTyYSHHBIC 3HAHUS JIJIs peIIeHus (PU3MYecKuX 3aay;

OTIpeICIIATEH XapakTep (pu3udeckoro mpoiecca 1mo rpaduky, radmie, hopMmyie.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KonnokBuymM mo TeMe «[locmosaHHbIU 3neKkmpuveckuli mok» COCTOUT W3 YCTHOTO
OIpOCa U BBINOJIHEHUS IPAKTUYECKUX 3aJIaHUM.

4.2 3amanus MpaKTHIECKON 9acTH MU (HEepeHIUPYIOTCS IO YPOBHIO CII0KHOCTH.

4.3 3agaHus NpakTUYECKOM YacTH MPEAIaraloTcs B TpaJAuLlMOHHON popMme

4.4 BapuaHTbl IpPAaKTUYECKOH 4YaCTH PAaBHOLIEHHBI IO TPYOHOCTH, OJIMHAKOBBI IO
CTPYKType, MapajulelbHbl IO PACIOIOKEHUIO 3aJaHMM: MOJ OJAHUM U TEM XE IOPSIAKOBBIM
HOMEPOM BO BCEX BapUaHTax.

HNHcTpykuus A8 CTY1€HTOB

1 ®opma npoBeneHNs TEKYILET0 KOHTPOJIS 3HAHUM 1O TeMe «[locmosAHHbIl anekmpudeckuli
MOK» NTACUUIUIMHBI «PU3NKa»— KOJUIOKBUYM.

2 Ilpunuunsl otOopa coaepKaHMsS KOJJIOKBUYMa: OpHUEHTalMs Ha TpeOoBaHUS K
pe3ysbTaTaM OCBOEHHUSI TEMbI «[10CMOAHHbIU 3nekmpuyveckuli moK», TIPEACTaBIEHHBIM B paboueii
nporpamme Y /1:

YMETh:
ONMCHIBaTh U OOBACHATH (DU3MUECKUE SIBJICHHUS M CBOMCTBA TeN; JeJaTh BBIBOJABI Ha OCHOBE
HKCIEPUMEHTAIbHBIX JIaHHBIX; MPUMEHSATh MOJYYEHHBIE 3HAHMS I pelleHus (Qu3nyeckux
3az1ay;

3 CtpyKTypa KOJUIOKBHYMa

3.1 KomnokBuyM mo Teme «[locmosHHbil 3nekmpudeckuli mok» COCTOMT W3 YCTHOTO
OIpOCa U BBINOJIHEHUS IPAKTUYECKUX 3aIaHUM.

3.2 3aaHust MPaKTHUECKON YacTH MpeJlaratoTcs B TPAAUIIMOHHON Gopme

4. BpeMs BBINIOJIHEHUS 3aJlaHUM NpakTHYecKod dactu. Ha BeImonHeHuwe 3amaHuii
IIPAKTUYECKOM YacTu npeiararorcst 80 MUHYT.

5 PexoMeHganuuy 1o NoAroToBKe K KOJUIOKBUYMY
IIpy noAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS MCIIOJIB30BAaTh KOHCIIEKTHI JIEKIIUM, a TAKKE:
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- YYCOHUKU:

- UHTEPHET — PECYPCHI:

UTo0Bl yCHENMIHO CHPaBUTHCS C 3aJaHUSIMH KOJUIOKBHYMA, HY)KHO BHUMATEIILHO MPOYHTATH
Borpochl. IMEHHO BHUMAaTEIbHOE, BAYMUYMBOE UTEHHE M MOHMMAaHUE BOIpOCa — IMOJIOBUHA
ycnexa. bynbre BHuMarenpabl! O0IyMBIBalTE TIIATEIBHO U HETOPOILIMBO CBOM OTBETHI! bynbre
yBepeHHbI B cBoux cuiax! JKenaem ycrexa!
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No o

o

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

DenepajbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauuoHaJbHBIN HCCIEA0BATENbCKUN sAepHbIH YHUBepcuTeT «MUDU»
HUATD HUSLY MUDU
TEXHUKYM

Bonpocs! /151 NOATOTOBKH YCTHOI0 0TBETa KOJUIOKBHYMa

Tema 6. 3aKOHBI MOCTOSAHHOI'0 TOKA. DJIEKTPUYECKHUI TOK B Pa3JIMYHBIX Cpeaax

Urto Ha3bIBaeTCS AIEKTPUUECKUM TOKOM?

KakoBbI yc10BHS CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA?

JleiicTBUs 2n€KTpUUECKOro Toka. B uém onu 3akiouatorcs?

UYro Ha3bpIBaeTCA CUIION TOKA; (pOpMyJsia CUIIbI TOKA; €IMHULIA CHIIBI TOKA; KaK Ha3bIBAETCS
npuOop Ui U3MEPEHUS CUJIbI TOKA U KaK OH BKJIFOYAETCS B LIENb?

KakoBo Hanpasienue Toka?

Kak cBs3ana cuia Toka ¢ BeIMYuHAMUA MUKpOMHUpa?

C Kako# CKOPOCTBIO JBUTAIOTCS AJIEKTPOHBI B IPOBOAHUKE? PacnpocTpanseTcs
ANEKTPUIECKOE TOJIe?

UYro npezacTaBiseT co00M IMEKTPUYECKUN TOK B METANTMYECKOM MTPOBOTHUKE?

Uro Ha3biBaeTcs HanpsbkeHueM? @opmyna, equHuna HanpsokeHus. Kak Ha3piBaeTcs
npubop, CIyKalUil 715 U3MEPEHUsI HAIIPSHKEHUS U KaK OH BKJIIOYAeTCA B LIENb?
3axon Oma i yuactka 1enu (Gpopmysa, BoJbTaMIIEpHAs XapaKTEPUCTHKA).

Uro Ha3biBaeTcs conpoTuBieHueM? EquHuna n3MepeHus ConpoTUBICHUS?

Ot yero 3aBUCHUT corpoTuBieHUE npoBogHuKa? [IpuBectu Gopmyny.

Yo Takoe yneabpHOe CONPOTUBIIEHUE, €AUHUIIA €T0 U3MEpEHUs?

Kak 3aBucuT conpoTuBieHHEe MPOBOJHUKA OT CUJIbI TOKA U HanpsbkeHus? (Hapucosath
rpadukm).

Kak 3aBucuT conpoTuBieHue MpoBOJHUKA OT ero temrneparypsl? [Ipusectu popmyy.
3aKOHBI MOCJIEI0BATEIBHOTO COEUHEHMS IPOBOIHUKOB.

3aKOHBI MapajIeIbHOIO COETUHEHUS IPOBOIHUKOB.

®opmyiibl paboThI, KOJIWYECTBA TEIJIOTHI, BBIJEIAIONIEHCS B IPOBOJHHUKE MTPU
MPOXOXKIAEHUN IEKTPUUYECKOTO TOKA.

Yro nazeiBaerca O/IC ncrounnka, B 4€M oHa u3Mmepsercs, kak onpenenserca 9/1C Ha
onbite?

3akon OMa 1 3aMKHYTOH TIETH.

Yro Takoe KOpoTkoe 3aMmblkaHre? PopMysia CHIIbI TOKA IIPU KOPOTKOM 3aMbIKAaHUU.
Urto Takoe 31eKTpOoNUTHYECKas: TUCCOLHaLus?

Yro Takoe aneKTponns?

Kakwue BelecTBa OTHOCSTCS K 3JIEKTPOJIUTaM?

Kak 3aBUCUT COITPOTUBIIEHUE MIEKTPOJINTA OT TEMIEPATYPHI?

®opmyna u popmMyIrpoBKa 3aKkoHOB Dapajes A7 3JIeKTPOIu3a.

YTo Ha3bIBAIOT AMEKTPOXMMUYECKUM SKBHUBaeHTOM? Kakas (hopmysa BbIpaxaeT CMBICI
aroro noHsaTusa? Kakosa eanauna B CH 231eKTpOXUMHYECKOTO 3KBUBAJICHTA?

['a3 — 3T0 MPOBOIHUK MK U30JIATOp? OTBET 0OOCHOBATE.

Yro Takoe noHuzanus?

Yro Takoe nonusatop? TUIIBI HOHU3ATOPOB.

Kak Ha3bIBaercs TOK B razax?

Kakwue 3aps/1pl ABISAIOTCS HOCUTENSIMU TOKa B raszax?

HauepTuTe BOJIbT-aMIIEpHYIO XapaKTEPUCTUKY ra30BOT0 paspsja.

[Tpu KakuX ycnoBHAX HAOIIONAIOT HECAMOCTOATENBbHYIO IPOBOAUMOCTD Ta3a’?

[Tpu kakux yclOBUSX HAOIIOAAIOT CAaMOCTOSTENbHYIO TPOBOAMMOCTH B Tazax?
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36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Yo Ha3bIBAIOT peKOMOMHALIMEH MOJIEKy?

Kakoii Tok Ha3bIBaIOT TOKOM HaCKIIIICHUA?

Urto Ttakoe yaapHas nonuzanusi? K ueMy npuBouT 3ToT mnpoiiecc?

YTto Takoe BTOPUYHAS 3JIEKTPOHHAs HYMUCCUsA?

Kak MOXHO co31aTh 31EKTPUYECKUH TOK B BaKyyme?

Uto Ha3bIBAIOT TEPMOIJIEKTPOHHOU SIMUCCUECH?

[Tepeuncnnuth CBOMCTBA 3JEKTPOHHBIX IIYYKOB.

Kak ycTpoena anexkTpoHHO-TTyueBas Tpyoka?

[lepeuncnure NpUHLKNINAIBHBIE OTIMYHUS OJIYIIPOBOJIHUKOB OT METAJLJIOB.
Kaxkue BUJIbI OTYNIPOBOAHUKOB CYILIECTBYIOT?

Kak ocymecTBiisiercst coOCcTBEHHAst TPOBOIUMOCTD IOIYIIPOBOAHUKOB?
Uto Takoe moiaynpoBOJHUK N — THMHA?

UYro Takoe MnoynpoBOJHUK p — TUHA?

CdopmynupyiiTe OCHOBHBIE MOJOKEHUS KJIACCUUECKOM 3JIEKTPOHHOM Teopuu
IIPOBOAMMOCTHU METAJLIOB.
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Cneunduxanus
KoJL1okBUYyMa Ne7 mo YV /I «Dusuka

1 Ha3HaueHue KOJUJIOKBUyMAa — OLIEHUTb YpPOBEHb IIOJATOTOBKHU CTYAEHTOB 1O Y /[
«Du3ukax» 1o TeMe «MazHUmMHoe nose. fAlesneHue 31eKMpPoOMaz2HUMHOU UHOYKYUU» C LIETBIO TEKYILEH
MPOBEPKHU 3HAHUU U YMEHHUIA.

2 CopneprkaHue KOJUIOKBUYMa OIPENEISAETCS] B COOTBETCTBUU ¢ pabouelt nmporpammoit Y /|
U COJEPKAHUEM TEMBI « MazHUMHoe nose. flgneHue 31eKMpPoMa2HUMHOU UHOYKYUU»

3 Ilpunuunel orbopa colep:kaHus KOJUIOKBUYMAa: OpHEHTalus Ha TpeOOBaHUA K
pe3ysbTaTaM OCBOCHHUS TeMbl «MazHUMHOe nose. feneHue 31eKMpomMazHUMHOU UHOYKyuuU»,
MIPEACTAaBJICHHBIM B paboueid mporpamme Y /1:

YMETB:

OIHCHIBATh U OOBSICHATDH (PU3HUECKUE SBJICHUS U CBONCTBA TEI;

OTJINYATh TMIIOTE3bl OT HAYYHBIX TEOPHIA;

JIeJIaTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTAIbHbBIX JaHHBIX;

MPUBOANTH PUMEPHI TPAKTUIECKOTO MCIIOJIb30BAHMS (PU3MYECKIX 3HAHMIA;

MPUMEHSTH MTOJTyYSHHBIC 3HAHUS JIJIs peIIeHus (PU3MYecKuX 3aay;

OTpeeNATh XapakTep (punyeckoro mnpoiiecca 1o rpaduxy, radmauie, hopmyse.

4 CtpyKTypa KOJJIOKBUyMa

4.1 KomnokBuyM 10 TeMe «MaeHumHoe rnose. feneHue  37eKMPOMA2HUMHOU
UHOYKYUU»COCTOUT U3 YCTHOTO OIIPOCA U BBIIIOJIHEHUS MPAKTUYECKUX 3a/1aHUH.

4.2 3agaHus NpakTUYecKoi yacT 1uddepeHpyOTCs M0 YPOBHIO CIOKHOCTH.

4.3 3agaHus NpakTUYECKON YacTH MPeAaraloTcsl B TpaAULIMOHHON hopme

4.4 BapuaHTbl NpPaKTUUYECKOM 4YacTU pPaBHOLIEHHBI IO TPYIAHOCTH, OJMHAKOBBI IO
CTPYKTYype, MapajuiebHbl 0 PACIONIOKEHUIO 33JaHUN: MOJ OJHHUM M TEM XK€ IOPSIKOBBIM
HOMEpPOM BO BCEX BapUaHTax.

NucTpyKkuus 1Ji51 CTYA€HTOB

1 ®opma npoBeneHUS TEKYLIET0 KOHTPOJIA 3HAHUN IO TeMe «MazHuUmHoe rose. flsneHue
3/1eKMPOMA2HUMHOU UHOYKYUU» TACTUTUTMHBI «PU3NKa»— KOJUIOKBUYM.

2 IlpuHuMIbl OTOOpa CoOJepXaHMsS KOJUIOKBUYMA: OpHEHTallusi Ha TpeOOBaHMUS K
pe3yabpTaTaM OCBOEHUS TEMBbl «MazHUMHoe mone. fAsneHue 37eKMPOMA2HUMHOU UHOYKUUU»,
IpeJICTaBIeHHBIM B paboueil nporpamme Y /1:

YMETB:

OINHUCBHIBATh U OOBACHATH (U3MYECKUE SBICHHUS M CBOWCTBA Tel; JieJlaTh BBIBOJBI HA OCHOBE
AKCIEPUMEHTAJIbHBIX JIAaHHBIX; MPUMEHATh MOJIYYCHHbIE 3HAHUS JUISl pelIeHus (U3MUECKUX
3ajad4;

3HATh:

CMBICJI MOHATHI: B3aUMOJEHCTBHUE, JIIEKTPOMAarHUTHOE MOJIE;

CMBICJ (PM3HYECKHUX 3aKOHOB HJIEKTPOMATHUTHON MHAYKIIUH;

3 CtpyKTypa KOJUIOKBHYMa

3.1 KomnokBuyM mno teme «MazHumHoe none. feneHue 31eKMpomazHUMHoOU UHOYKYUU»
COCTOHWT W3 YCTHOTO ONPOCA U BBINOJHEHHUS MPAKTUYECKUX 3aJaHUM.

3.2 3agaHus MpaKTUYECKOM YaCTH MPeAaraloTcs B TpaJAuLIMOHHON hopme
ITepBoe 3anaHue — pelIeHUE AaHATUTUYECKOH 3aa4u C UCIIOJIb30BaHUEM 3aKOHA AMIIepa.

Brope 3amaHue — pelieHre aHaIUTUYECKOH 3a1a4i Ha HAX0XKACHUE 3/IC HHIYKIUU.
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Tperbe 3ananue — peleHNe aHATUTUYECKOH 3aa4u 110 OIPEECIICHUI0 MAarHUTHOIO ITOTOKA.
YeTBepToe 3ajaHUE — PELLIEHUE AHATUTUYECKOH 331a4i Ha HAXO0KJIEHUE 3/IC CAMOMHAYKLINH.

4. Bpems BbINOJHEHUS 3aJaHU MpakTUueckod uactu. Ha BeimonHeHue 3agaHuil
IIPAKTUYECKOM YacTu npeiaratorcst 80 MUHYT.

5 PexomeHanuu 1o noAroToBKe K KOJUIOKBUYMY
[Tpu MOATOTOBKE K KOJUIOKBUYMY PEKOMEHAYETCS UCIOIb30BaTh KOHCIIEKTHI JIEKIIUM, a TAKXKE:
- YYCOHUKU:
- IHTEPHET — PECYPCBHL:
YroObl yCHEUIHO CHPAaBUTHCS C 3aJaHUSMHM KOJUIOKBUYMA, HYXKHO BHUMATEIBHO MPOYUTATH
BONpOoChl. VIMEHHO BHUMATENbHOE, BIYMYMBOE YTEHME M I[IOHMMAaHHE BOIpOCAa — I10JOBHUHA
ycriexa. bynpre BHUMarenbHbl! O0MyMbIBaiiTe TIIATENFHO U HETOPOIUIUBO CBOM OTBETHI! ByapTe
yBEpeHHBI B cBoux cuiax! JXKenaem ycnexal
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DenepajbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HaumnoHaJbHBIN HCCIEA0BATENbCKUN siAepHbIi yHUBepcuTeT «MUDW»
HUATD HUSLY MUDU
TEXHUKYM

Bonpoch 1J1s1 IOATOTOBKU YCTHOT0 0TBETA KOJJIOKBUYMAa
Tema 6. MaruuTHoO€ noJsie. JJIeKTPOMATHUTHASL MHAYKIMS

B uéwm cyTb onbiTa Opcrena?

®dopmyna, eIMHULA U HAIIPaBJIICHUE BEKTOPA MAarHUTHON MHIYKLUH.

Uro Ha3pIBaeTCs JTMHUSAMU MarHUTHOW MHAYKIIMU, UX CBOMCTBA?

[TpaBuio OypaBumka

Onpenenenye U €IMHNALIA MAaTHUTHOTO ITOTOKA.

Yro Takoe cuna Amnepa? E€ nanpasnenue? @opmyna?

Urto takoe cuna Jlopenna? E€ nanpasnenune? ®opmyna?

Kak Oyzner aBuratbcs 3apspkeHHasi 4aCTULA, [TONABIIAsk B MArHUTHOE 1ojie?
Uro Takoe MarHUTHAasi IPOHULIAEMOCTb CPEJIbI?

10.Yto Ha3bIBaeTCA 3IEKTPOMArHUTHOW UHIYKUIHUEH?

11. YcnoBust BOSHUKHOBEHHS MHIYKITUOHHOI'O TOKA.

12. IIpaBuio Jlenna.

13. Ilo kakoii npuunHe Bo3HUKaeT D/{C MHAYKIIUU B IPOBOIHUKE, IBUKYIIEMCS B
MarHuTHOM IHoJje?

14. Ilo kaxoii npuunHe Bo3HUKaeT J/{C MHAYKIIMU B IPOBOJIHUKE, HAXO/SAIIEMCS B
IIEPEMEHHOM MAarHUTHOM I10J1e?

15. ®opmyna 3akoHa DnekTpoMarautHoi uHaykuu, IJC karymku, /]C nBuxyiierocs B
MarHMTHOM I10JI€ IPOBOJHUKA.

16. Onpenenenne caMOMHIYKIIMH

17. Ilouemy B 1ienu, coaepkallen KaTylky, M03Ke 3aropaceTcs JaMIIouKa IIpH €€
BKJTFOUEHUU?

18. YTto Ha3bIBAaETCS MHIYKTUBHOCTHIO IPOBOIHUKA?

19. Ot yero 3aBUCUT UHAYKTUBHOCTH IPOBOTHUKA?

20. EnvHuna MTHAYKTUBHOCTH U €€ OIIPEIEIICHHUE.

21. ®opmyna 3HEprul MarHUTHOTO MOJIS TOKA.

©CoNok~wWNE

dopMa BapuaHTa 32JaHUI MPAKTHYECKOH YaCTH

3amaua Ne 1

Kakas cuna nefictByet Ha mpoBOAHUK AIMHON 10 cM B OAHOPOJHOM MarHUTHOM I0JIe
unaykuuen 1,5 T, ecnu cuna Toka B npoBoAgHuke 50 A, a yroyi My HanpaBJIeHUEM
TOKA W HarpaBJIeHUEM IoJist paBeH 30°7?

3amaua Ne 2

B onHopoaHoM MarHuTHOM noJie ¢ uaaykiuen 0,25 Ti mox yrinom 60° K mOJI0 ABUKETCS
MPOBOJTHUK JIMHOM 1 M co ckopocThio 50 m/c. Haittu 3/1C uHayKiuu B mpOBOHUKE.
3amaua Ne 3

Pamky c mromaapio 200 cM”, pacioNoKeHHYI0 B BaKyyMe T0J{ yriioM 60° K BEKTOpY
WHAYKIIUHA OJTHOPOAHOTO MAarHUTHOTO TOJIs, MPOHU3bIBaeT MarHuTHEIHN nmotok 0,001 BO.
HaiiTn mHIyKIMI0 MAarHUTHOTO TOJIS.

3amaua Ne 4
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[TpoBOIHUK ABHXKETCS CO CKOPOCTHIO 5 M/C MEPIEHANKYIISPHO JTHHUSM UHITYKIIUA
OJJHOPOIHOTO MATHUTHOTO TI0JIA, MHAYKIHSA KoToporo 3,7 - 10™*Tn. Haittu

HAIPsSPKCHHOCTD 3JICKTPUYCCKOI'O IIOJIA BHYTPH ITPOBOJHHUKA.
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Cneunduxanus
KoJL10kBUyMa Ne8 mo V]I «Pusukay

1 Ha3HaueHue KOJUJIOKBUyMAa — OLIEHUTb YpPOBEHb IIOJATOTOBKHU CTYAEHTOB 1O Y /[
«Pu3ukay o TeMe «MexaHuyeckue U 371eKmpoMazHUMHble KonebaHuA. [lepemeHHbil
anekmpuyeckuli mok» ¢ LeJIbI0 TEKYILeW NPOBEPKU 3HAHUM U YMEHUU.

2 ConeprxkaHue KOJUTOKBHYMa OIPEIEIIICTCS B COOTBETCTBUU ¢ paboueit mporpammoit Y]]
U COJIEpXKAaHUEM TeMbl «MexaHu4deckue U 371eKmpoMaeHUMHble KonebaHusA. [lepemeHHbIl
snekmpuyeckuli moK»

3 Ilpunuunel orbopa colep)kaHus KOJUIOKBHYMA: OpHEHTalusi Ha TpeOoBaHUS K
pe3ynbTaTaM OCBOEHUSI TEMBI «MexaHu4yecKue U 3/71eKmpomMazHUMHble KonebaHus. [lepemeHHbil
anekmpuyeckuli moK», IPEJCTaBICHHBIM B padoueil mporpamme Y /1
YMETh:

OIMCHIBATH M OOBSACHATH (PU3NYECKHE SBJICHUS U CBOICTBA TEl;

OTJIMYATh FMIOTE3bI OT HAYYHBIX TEOPUIL;

JIeJ1aTh BBIBOJIbI HA OCHOBE KCIEPUMEHTAIbHBIX JaHHBIX;

MPUBOANTH PUMEPHI TPAKTUYECKOTO HCIIOJIb30BAHMS (PU3MYECKIX 3HAHMIA;

MIPUMEHSITH [MOJIyY€HHbIE 3HAHUS IS pelIeHns (pU3nuecKux 3aaay;

OTIpeIeTIsATh XapakTep (pusudeckoro mpoiecca mno rpaduky, radnuie, hopmyie.

4 CtpyKTypa KOJIJIOKBUyMa

4.1 KomnokBuym 1o pazueny «Pu3MKa» COCTOMT W3 YCTHOTO OMNPOCAa U BBIOJIHEHHS
IIPAaKTHYECKUX 3a/1aHHM.

4.2 3amaHus MpaKTHIECKON 9acTH MU (HEepeHIUPYIOTCS IO YPOBHIO CIIOKHOCTH.

4.3 3agaHus NpakTUYECKOM YacTH MPEAIaraloTcs B TpaJuLlMOHHON popMme

4.4 BapuaHTbl NpPaKTUUYECKOM YacTU pPABHOLEHHBI IO TPYAHOCTH, OJMHAKOBBI IIO
CTPYKType, MapajuleIbHbl II0 PACIONIOKEHUIO 3aJaHHUN: MOJ OJHHUM M TEM XK€ IOPSIIKOBBIM
HOMEPOM BO BCEX BapUaHTaX.

NucTpyKuus AJs CTYI€HTOB

1 dopma mnpoBeaeHUs TEKYyIIEro KOHTPOJ 3HAaHUW 10 TeMe «MexaHuyeckue U
aneKmpomazHUMHsle KonebaHusA. [lepemeHHbIl 3nekmpuyeckuli moK» IACHUIUIMHBL «DHU3uKan—
KOJUJIOKBUYM.

2 Ilpunuunbsl otOopa coAepKaHUS KOJJIOKBUYMa: OpHEHTallUs Ha TpeOOBaHUS K
pe3yJbTaTaM OCBOCHHSA TEMBI «MexaHuyeckue U 371eKmpomazHUmHele KonebaHus. [lepemeHHebili
anekmpuyeckuli mok», TIPeICTaBIICHHBIM B paboueit mporpamme Y /1:

YMETh:
OINHUCBHIBATh U OOBACHATH (U3MUYECKUE SBICHHUS M CBOWCTBA Tel; JIeJIaTh BBIBOJBI HA OCHOBE
HKCIEPUMEHTANBHBIX JIaHHBIX; MPUMEHITH MOJIyYEHHbIE 3HAHUSA A peleHus (U3NYECKUX
3ajady;

3 CtpyKTypa KOJUIOKBUyMa

3.1 KomnokBuyM 1o teme «MexaHu4ecKue U 31eKmpomMazHUmMHsie KonebaHus. lMepemeHHbil
anekmpuyeckuli mok»» COCTOUT U3 YCTHOTO ONPOCA U BBINOJIHEHUSI TPAKTUYECKUX 3aJaHUM.

3.2 3aaHust MPaKTHUECKON YacTH MpeJylaratoTcs B TPAaAUIIMOHHOM popme
IlepBoe 3amaHme — pelIeHHE aAHAIMTUYECKOM 3aJauyd 10 HAXOXACHHUIO IapaMETPOB
AIIEKTPOMArHUTHBIX KOJIeOaHUM
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Brope 3amanme — pelieHue aHATUTHYECKONW 3aJaud Ha HAXOXKJIEHHE 3aKOHAa W3MEHEHUs
MarHUTHOTO TIOTOKA.
Tperbe 3agaHne — pellieHre aHATUTUYECKOHN 3a7]aui M0 OMPEACIICHUIO 3aKOHA U3MEHEHUS CUJIbI
TOKA U HAIPSKEHUS B LICTIH.
UerBepToe 3ajaHue — pelICHHWE AaHAIUTUYECKOW 3aJayd Ha OIpPEICIICHHE PEaKTUBHBIX
COIMPOTHUBIICHUH IIETH.

4. Bpemsi BBINOJHEHUS 3aJlaHUN TMpakTAYEeCKOoW wyacTtu. Ha BbImojsHeHWE 3aaHuUid
MPaKTUYECKOMN YacTu npemyiaralorcsi 80 MUHYT.

5 PekoMeHaanuu rno noAroToBKe K KOJJIOKBUYMY
[Ipu moAroToBKe K KOJJIOKBUYMY PEKOMEHIYETCSl UCII0Ib30BaTh KOHCIIEKTHI JIEKIIHH, a TaKKe:
- Y4eOHUKHU:
- UHTEPHET — PECYPCHI:
UTo0Bl yCHENMIHO CHPaBUTHCS C 3aJaHUSIMH KOJUIOKBHYMA, HY)KHO BHUMATEIILHO MPOYHTATH
BONpOChl. VIMEHHO BHUMATENbHOE, BIYMYHMBOE YTEHHE M MOHUMAaHHE BOMPOCA — IOJOBHHA
ycnexa. bynpre BHuMarenbHbl! O01yMbIBaliTe TIIATEIHHO U HETOPOILTUBO CBOU OTBETHI! bynbre
yBepeHHbI B cBoux cuinax! XKenaem ycnexa!
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DenepajbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«HauuoHaJbHBIN HCCIEA0BATENbCKUN siAepHbI yHUBepcuTeT «MUDPN))
HUATD HUSLY MUDU
TEXHUKYM

Bonpoch 1J1s1 IOATOTOBKU YCTHOT0 0TBETA KOJJIOKBUYMAa

Tema 7. MexaHu4yecKkue U JIEKTPOMATHUTHBIE KoJ1eOaHus. [lepeMeHHbII dJIeKTpUYeCKH i

TOK.

BOoo~NoO~WNE

20.
21.
22.
23.
24,
25.

26.
27.
28.

0.
. Onpezenienne 3JIeKTPOMArHUTHBIX KOJICOaHMI
12.
13.
14.
15.
16.
17.
18.
19.

OnpeneneHre MEXaHMUECKUX KOJICOaHMIA
Ornpenenenne cBOOOIHBIX KOIeOaHMI
OmnpeneneHne BEIHYXICHHBIX KOJIeOaHui
OnpeeieHUe U IMHULIA TIEPUO/Ia
OrnpezesieHne U eMHUIIA YaCTOThI
OmnpeeeHre U ¢IMHNALIA [TUKIMYECKON YaCcTOThI
OmnpeneneHne U eIMHNTIA AMIUTATY/IBI
OnpeeneHre rapMOHUYECKHUX KOJIeOaHUit
Onpenenenne pazbl

YpaBHEHHE TAPMOHHYCCKHUX KOJICOaHHM

KonebaTenbHblil KOHTYp (COCTaB U Ha3HAYCHUE)

OmnpeneneHue 3aTyXarolux 3JIeKTPOMarHUTHBIX KoseOaHui

[TpuuuHbl 3aTyxaHus KojaeOaHun

Onpenenenyre akTUBHOT'O CONIPOTHUBIICHUS

Omnpenenenue 3aKpbITOro KojaedaTenbHOro KOHTYpa

®dopmyna aist pacdéra COOCTBEHHOM YaCTOTHI 3JICKTPOMArHUTHBIX KOJieOaHn
®opmyna Tomcona

OnuirTe TpeBpalleHust SHEPTUU B KOJIEOATETIEHOM KOHTYPE MOCIIE 3apsiIKU
KOHJICHCATOpa OT HCTOYHHUKA TOKaA.

Uro npencrasiser co0oi nepeMeHHbIN IEKTPUIECKUM TOK?

Kak ycTpoeH npocteiiuii reHepaTop NEPEMEHHOT0 JIEKTPUUYECKOTO TOKa?
Onumure paboTy NPOCTEUIIEr0 reHepaTopa NEPEMEHHOTO JIEKTPUUECKOI0 TOKA.
Kakue npoBOJHUKY HA3bIBAIOT aKTUBHBIMU?

3anumuTe 3akoH OMa Juisi aKTUBHOT'O ITPOBOJAHKKA B 1IETIH IEPEMEHHOT0 TOKA.
Hanummure BeIpakeHHE, CBA3BIBAIOLIEE IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA C €r0
AMIUIUTY/IHBIM 3HAYEHUEM.

Kak paccunThiBaeTcs MOJHOE CONPOTUBIICHUE YUaCTKa 1IeTH ePEMEHHOro Toka?
[TosryunTe BeIpakeHUE I pacuéTa pe30HaHCHOW YacTOTHI B LIEMH MEPEMEHHOTO TOKA.
Kak yMeHBIINTH OMaCHOCTh BO3HUKHOBEHUS pe30HAHCA HAIIPSHKEHUI?

dopma BapuaHTa 32JaHUH NPAKTHYECKOH YaCTH
3agaya Ne 1
Yemy paBeH nepuo/1 KojiebaHu B KOHTYpE, €CITH €ro eMKOCTh 1,5 MkD, a
WHAYKTUBHOCTb paBHa 2,5 MI'H.
3agaya Ne 2
[TpsimoyronbHas paMKa BpalaeTcsl B TOPU30HTAIbHOM MarHUTHOM I10JI€ CO CKOPOCTBIO
50 06/c. Inomazp pamkn 100 cm?. Maruutaas waaykips 0,2 Tin. OnpegennTe 3aK0H
W3MEHEHHUS] MarHUTHOTO MIOTOKA Y€PE3 PaMKY B 3aBUCUMOCTH OT BPEMEHH, €CIIU B
HavaJbHBI MOMEHT BpEMEHH paMKa pacroyiokKeHa TOPU30HTAIBHO.
3agaya Ne 3
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Cuna ToKa B IEKTPUUIECKON JTaMIIe, BKIIFOUEHHOU B 11T IEPEMEHHOTO TOKA, MEHSIETCS
o 3akony 1=0,42c0s314t. Conporusienue gamibl paBHo 500 Om. 3anumiure, Kak
W3MEHSETCS CO BpEMEHEM HAIPSKCHHE Ha JIAMIIC.

3amaua Ne 4

B uenp nepemMenHoro Toka HanpsbkeHueM U, M 4acTOTOM VBKIIIOUEHBI MOCIEA0BATEIHHO

KOHJICHCATOP, HATPYy3Ka C aKTUBHBIM COTMPOTHBIICHHEM R M KaTyiika WHIyKTUBHOCTHIO L.
Omnpenenuts 371eKTPOEMKOCT KoHIeHcaTopa C, eciv cuiia ToKa B 1enu pasHa |, Haiitu
AJIEKTPOEMKOCTH KOHJIEHCATOpa, TPH KOTOPOH BO3HUKAET pe3oHaHC. ONpenesinTh CUITY
TOKA B IICTIH.

I IPOMEXYTOYHAA ATTECTAIIUA 110 Y

Cneuundukanus IK3aMeHa
o AUCHHUILINHE «DU3NKa»

Ha3naueHnne sk3amMeHa — OLEHUTh YPOBEHb MOATOTOBKHU CTYAEHTOB o Y /[ «®Pusukay» c
LEIbI0 YCTAHOBJIEHUS HMX TOTOBHOCTM K pAanbHeimeMmy ycBoeHuto OIIOIl cneumnanbHOCTH
13.02.11 «TexHuueckass  OSKCIUTyaTalisi W OOCIY)XKHMBAaHHME  DJIEKTPUUECKOTO0 |
AIEKTPOMEXAHUYECKOTO 000PYy10BaHUS (110 OTPACIISIM )»

1 Conepxxanue sk3amena omnpenensercs B cootBeTcTBur ¢ ®I'OC CIIO cnernuansHOCTU
13.02.11 «TexHuueckass  OKCIUTyaTalisi W OOCIY)KHBAaHHME  DJIEKTPUUECKOTO0 |
AIEKTPOMEXAHUYECKOTO 000pynoBaHUs (MO OTpacisiM)» pabodeil MporpaMMol AUCIMUILTAHBI
«Dusznka.

2 IlpuHuuns! 0TOOpa coaepKaHUs SK3aMeHa:

OpuenTauus Ha TpeOOBaHUS K pe3yibrataM ocBoeHus Y] «Pusuka», NpencTaBlIeHHBIM B
cootBerctBUU ¢ PI'OC CIIO cneumansHoctu 13.02.11  «TexHuueckast SKCIUTyaTalus U
00CITy’)KUBaHUE SJIEKTPUYECKOTO U 3JIEKTPOMEXAaHMYECKOro 000pynoBaHMS (MO OTpPacisiM)» U
paboueii porpammoit V]I «dusnkay:
yMeTb:
ONUCHIBATH U 00BACHATH (pU3MUYecKHe ABJIECHHUA U CBOICTBA Tes: IBM)KCHUE HEOECHBIX Tell U
UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOICTBa Ta30B, JKUAKOCTEH U TBEPAbIX TEI;
AIIEKTPOMAarHUTHYIO HMHAYKLHIO, PpPacHpOCTPAaHEHHWE SJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyYE€HHUE U MOTJIOIIEHHE CBETa aTOMOM; (POTOAPEKT;
OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHIA;
AeJaTh BBIBOJbI HA OCHOBE SKCIIEPUMEHTAIbHBIX JAHHBIX;
NPUBOMTHL TNPHMepPbl, NMOKA3bIBAIOLIUe, YTO: HAOMIONEHUS U OSKCIEPUMEHT SBISIOTCA
OCHOBOHMl /Il BBUIBIDKEHHS THIOTE3 U TEOpUN, TO3BOJIAIOT IPOBEPUTH HCTUHHOCTh
TEOPETUYECKUX BBIBOJIOB; (hu3MUecKas Teopus HaeT BO3MOXKHOCTh OOBSICHUTb H3BECTHBIE
SIBJIEHUSI IPUPOJIbI U HAay4YHBIE (DAaKThI, IPEACKA3bIBATh €1lle HEM3BECTHBIE SBJICHUS;
NPUBOAUTHL NpPUMepPbl NMPAKTHYECKOr0 HCIOJb30BAHUA (PU3MYECKHX 3HAHHWIA: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKM M OJIEKTPOAMHAMUKUA B DHEPreTHKE; pa3lU4YHbIX BHUJIOB
AJIEKTPOMArHUTHBIX U3NyYEHUN JUIS pa3BUTHS Paauo U TEIEKOMMYHUKALUN, KBAHTOBOM (U3UKU
B CO3/1aHUH JIEPHOIN SHEPTE€TUKH, J1a3EPOB;
BOCHIPMHUMATL M HA OCHOBE TMOJYYEHHbIX 3HAaHMH CaMOCTOSATEJIbHO OLEHMBATH
uHpopManmio, coaepxamytocs B cooOueHusx CMMU, WurepHere, Hay4HO-TOMYJSIPHBIX
CTaThsIX.
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NPUMEHSATH MOJIy4YeHHbIC 3HAHUS VIS peleHus GUu3nvecKux 3ajay;
onpeneasTh XapakTep pU3MUECKOro mporiecca 1o rpaduky, radbaune, popmysIe;
U3MepsATh PpAd (U3NYECKUX BEIMYMH, MPEICTABIss pe3yJabTaThl H3MEPEHUH C y4eToM
IIOTPELIHOCTEH;
HCIOJIb30BATh NPHOOPEeTeHHbIEe 3HAHMS W YMEHHSI B NPAKTHYECKOH JesiTeJIbHOCTH M
MOBCEIHEBHOM KM3HU:
uis  obecriedeHuss 0€30IACHOCTH  JKM3HENEATEIbHOCTM B IPOLIECCE  HCIOJIb30BAHUSA
TPaHCHOPTHBIX CpPEICTB, OBITOBBIX JIEKTPOIIPUOOPOB, CpeACTB panuo- u
TEJIEKOMMYHHUKAIIMOHHOM CBSI3H;
OLICHKM BJIMSHMS Ha OpPraHu3M YEJIOBEKa M JApPYTrM€ OpPraHU3Mbl 3arpsA3HEHUS OKpYKAIOLIEH
Cpelibl;
paloOHaIBHOIO IPUPOIONOIB30BAHUS U 3AILUThI OKPYXKAIOLIEH Cpeibl.
3HATh:
CMBICJI MOHATHI: (U3NUECKOE SBICHUE, TUIIOTE3a, 3aKOH, TEOPHUs, BELIECTBO, B3aUMOJEHCTBUE,
3JIEKTPOMArHuTHOE TIoJe, BOJHA, (OTOH, aTOM, ATOMHOE $]pO, HOHM3HPYIOLIUE H3ITyYCHMUS;
IUIaHeTa, 3Be3/1a, rajlakTuka, BeeneHHas;
CMBICJ (pM3MYECKHX BeJHMYHH: CKOPOCTh, YCKOPEHHUE, Macca, UMIYJbC, paboTa, MeXaHHUECKas
SHEprusi, BHYTPEHHS OJHEprus, aOCONIOTHas TeMIEparypa, CpPEeAHssli KUHETHYeCKas SHEpIus
YacTHUIL BELIECTBA, KOJIMYECTBO TEILJIOTHI, 3JIEMEHTAPHBIN JIEKTPUUECKUM 3aps;
CMBIC] (PM3MYECKHX 3aKOHOB KJIACCMYECKOM MEXAaHUKH, BCEMHUPHOIO TATOTEHHS, COXPaHEHMUS
SHEPruM, UMIYJIbCA U 3JIEKTPUUYECKOTO 3apsiia, TEPMOAUHAMUKY, JIEKTPOMATHUTHOW MHIYKIIUH,
dotoapdekra;
BKJIAJl POCCHICKMX M 3apy0esKHbIX Y4Y€HBIX, OKa3aBIIMX HauOoJbllee BIUSHHE HA pa3BUTHE
(07370478

3 CtpykTypa 3K3aMeHa

3.1 Bompocsl 3kx3ameHa Tud¢epeHIUpyoTcs M0 YpOBHIO cllokHOCTH. OOs3aTenbHas
4acTh BKJIIOYAET BOIPOCHI, COCTABISAIONINE HEOOXOAUMBIN U JTOCTATOYHBIH MUHHUMYM YCBOEHUS
3HaHUHN U yMeHuil B cooTBeTcTBHM C TpeboBanusmMu OI'OC CIIO, paboueit mporpammsl Y 1.

3.2 3ajanus SK3aMeHa MPeIaraloTcs B TPAAUIIMOHHON Gopme (YCTHBIH IK3aMEH).

3.3 buiersl 5K3aMeHa pPaBHOICHHBI TI0 TPYAHOCTH, OJWHAKOBBI MO CTPYKTYpE,
NapaJuIEIbHBI 10 PACIIOJIOKEHUIO 3aJaHU.
TemaTuka 3K3aMEHaLMOHHBIX BOIIPOCOB 0053aTENbHOM YacTu:
ITepBslii 1 BTOPOI BOIIPOCHI — TEOPETUYECKUE, HAITPABJIICHHBIE HAa TPOBEPKY 3HAHUM.
Tperuii BOpoc — NPaKTUYECKUA.

3.4 UtoroBas olieHKa 3a DK3aMEH OTPEICISIeTCsl KaK CPEeAHUIA OauT IO BCEM BOITPOCAM.

4 BpeMms mpoBeIeHUs IK3aMeHa
Ha noaroroBky Kk yCTHOMY OTBETY Ha SK3aMEHE CTYACHTY 0TBoauTcs He 6osee 30 MunyTt. Bpems
YCTHOI'O OTBETA CTYA€HTa Ha dK3ameHe cocTaBiisieT 10 MUHYT.

NHcTpykuus AJ1s CTY1eHTOB
1 ®opma mpoBeneHUs NPOMEXYTOUHOW arrectauuu no Y| «®Pusuka» — 3K3aMeH B
TpaauLUOHHON (hopme
2 Ilpunuuns! 0TOOpa coaepKaHUs SK3aMeHa:
OpuenTarus Ha TpeOoBaHMs K pe3ynbraram ocBoeHus Y [ «Duszukay:
yMeTh:
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ONMCHIBATH U 00bACHATH (U3NYecKHe ABJICHUA U CBOICTBA TeJl
OTJIMYATh TUMOTE3bl OT HAYYHBIX TEOPUH;
AeJIaTh BBIBOABI HA OCHOBE HKCIIEPUMEHTANIbHBIX JJAHHBIX;
NPUBOIUTH NPUMEPbI, MOKA3LIBAIOIIME, YTO: HAONIIONCHUS U OKCICPUMEHT SBISIOTCS
OCHOBOM I BBIIBMDKCHHS THUIOTE3 W TEOPHUHM, TMO3BOJSIOT MPOBEPUTH HMCTHUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (hU3MUECKas Teopus HaeT BO3MOXKHOCTH OOBSCHUTH H3BECTHBIC
SBJICHUSI IPUPOJIbI U HAy4YHBIE (DAKThI, IPEACKA3bIBATH €1ll¢ HEM3BECTHBIC SBJICHUS;
NPUBOAUTH PUMePbI MPAKTHYECKOI0 HCIO/Ib30BAHUSA PU3HYECKUX 3HAHUMI
NPUMEHATH MOJy4YeHHbIe 3HAHUS /I pelleHus pu3nvecKux 3aaav;
onpeaeasaTh Xapakrep GU3NYecKoro mnpoiecca mno rpaduky, radnuie, hopMmye;
H3MEpATh PpsiA  QU3NYECKUX BEJIMYMH, NPEIACTABISAS PE3YJIbTaThl H3MEPEHUN C Yy4EeTOM
IIOTPELIHOCTEH;
HCIOJb30BATh NPUOOPETEHHbIEe 3HAHUSA U YMEHHSl B NPAKTHYECKOH JeATeIbHOCTH W
NMOBCEIHEeBHOM KM3HU:
uist  obecrieueHUs  O€30MAaCHOCTH  KU3HENCATENILHOCTH B MPOILECCE  UCHOJIB30BaHUs
TPAHCIOPTHBIX CPEICTB, OBITOBBIX ANEKTPONPUOOPOB, CpEICTB panuo- u
TEJIEKOMMYHUKAIITUOHHOW CBSI3H;
OIICHKM BJIMSIHUSI HAa OPraHU3M YEJOBEKAa M APYTrHe OpraHU3Mbl 3arps3HEHUs OKpYyKaroulen
Cpelibl;
palMoOHATBLHOTO PUPOAOIIOIB30BAHUS U 3AIIUTH OKPYXKAIOIIEH CPEIbl.
3HATh:
CMBIC/] MOHATHI: QU3NYECKOe SIBICHHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMO/ICHCTBHE,
9JIEKTPOMArHUTHOE TM0Jie, BOJIHA, (OTOH, aToOM, aTOMHOE SIPO, MOHM3UPYIOUIHE H3IIY4YCHUS;
IJIaHeTa, 3Be3/1a, rajlakTuka, Beenennas;
CMBIC] (PU3HYECKHX BeJUYHMH: CKOPOCTh, YCKOPEHHE, Macca, UMITyJbC, padoTa, MexaHn4ecKas
DHEprusi, BHYTPEHHsS OJHEprus, aOCONIOTHAas TeMIeparypa, CpeAHssi KUHETHYeCKas DHEPrus
YaCTHI] BEUIECTBA, KOJIUYECTBO TETIOTHI, DJIEMEHTAPHBIN JIEKTPUUECKUN 3apsi;
CMBICJT (PU3MYECKUX 3aKOHOB KJIACCUYECKOW MEXAHHKH, BCEMHUPHOTO TATOTEHUS, COXPaHCHHS
SHEPTUU, UMITYJIbCA U JICKTPUUECKOTO 3apsjia, TEPMOJAMHAMUKH, dJIEKTPOMArHUTHOM WHIYKIIUH,
doTtorpdexra;
BKJIQ/I POCCHUICKUX M 3apy0eKHBIX YYE€HBbIX, OKa3aBIIMX HauWOOIbIIee BIUSHHUE HA Pa3BUTHE
bu3uKy;

3 CtpykTypa 3K3aMeHa

3.1.3aganus sk3aMeHa MpeAararoTcsl B TpAAUIIMOHHON popme.
bunersr sk3aMeHa paBHOIEHHBI MO TPYAHOCTH, OAMHAKOBHI 1O CTPYKTYpE, MapauieNbHbBI 10
PACTOJIOKEHUIO 3aJaHUH.
TemaTnka 5K3aMEHAIIMOHHBIX BOIMIPOCOB 00s3aTEIIHHOM YaCTH:
ITepBblil 1 BTOPOM BOIIPOCHI — TEOPETUUYECKHE, HAIPABIICHHBIE HA IIPOBEPKY 3HAHUM.
Tpertuil Bonpoc - MPaKTUUECKUI CBSA3aH C pEUICHUEM 3a]1auu.

3.2 UtoroBas oIleHKa 3a DK3aMEH OMpEAeINeTCs Kak CPeTHUN Oalll o BCEM BOIPOCAM.

4 BpeMs mpoBeIeHUs IK3aMeHa
Ha moarotoBky K yCTHOMY OTBETY Ha dK3aMEHE CTYACHTY OTBoAUTCA He Oonee 30MunyT. Bpems
YCTHOI'O OTBETA CTYAEHTa Ha dK3ameHe cocTaBiisieT 10 MUHYT.

7 PekomMeHaluu no nmoJAroTOBKE K 3K3aMEHY
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[Ipr MOAroTOBKE K 3K3aMEHY PEKOMEHIYETCsl MCIOIb30BaTh KOHCIEKTHI JICKIHMHA ¥ MaTepUalIbl
yueOHHUKaA.

UYroObl yCHEUIHO cJaTh 3K3aMEH, HEOOXOIMMO BHHUMATEIBLHO HPOYUTaTh BOMPOCHL. MMeHHO
BHHMAaTEIIbHOE, BIYMUMBOE YTCHUE — MOJOBUHA ycnexa. bynbre BHUMarenbHbl! OOayMbIBaliTe
TIIATEIBHO CBOM OTBETHI! By/IbTe yBEpEeHBI B CBOMX CHIIAX.

O®OPMA SK3AMEHAIIMOHHOI'O BUJIETA
HammonansHblil nccnenoBarenbCkuil saepHbiil yauBepeuter «MUD»
OOHUHCKHI HHCTUTYT aTOMHOM SHEPTETHKHU

TexHukym
YTBEPXIAIO
[Ipencenarenb HUKIOBOKW KOMUCCHUH
/1l
«_» 201 r.
DK3AMEHAITMOHHBIN BUJIET Ne 01
no aucuuiuiae: Gusuka
1. Cwtbl B ipupozIe.
2. [Tpunumn nocrpoenus temneparypubix mkan Lenscus u KenbBuna. AGCOMIOTHBINA HYIIb
TEMIEPATYp, €ro PU3NIECKUN CMBICIT C TOUYKH 3PEHUS MOJICKYJIIPHO-KUHETHYECKON TCOPHH.
3. 3anaya. OnpenenuTs JaBjaeHue, Ipu KOTOpoM 1 M® rasa, IMEIOILEro temriepatypy 60°C,

cogepxur 2,4-10%° mornexyr.

Bonpocs! U151 NOATOTOBKHU K 3K3aMeHY N0 AUCHUILIHHEe «Du3nKa»
JJISl CTY/IEeHTOB CleNMAJIbHOCTH
15.02.07 «ABTOMAaTH3a1lUsl TEXHOJOTNYECKHX MPOLECCOB U MPOU3BOICTBY
1 cemectp
Tema 1.1. Knunemaruka

1. OcHOBHBIE NOHATHSA KUHEMAaTUKU. PaBHOMEpHOE MPSAMOIMHENHOE JBUKECHHUE.
2. PaBHOnIEpEMEHHOE JIBUKEHUE.
Tema 1.2. Iunamuka
1. Macca u cuia, crioco6b! UX u3MeHeHus. [IpyHIun cynepno3uuuu cui. 3aKOHbI AMHAMUKU
2. Cuiibl B IpUpOZE.
Tema 1.3. 3aK0oHBI COXpAaHEHUS B MEXaHUKE
1. Mexanuyeckas paboTa, MOUTHOCTb.
2.MMnynbe. 3aKOH COXpaHEHMs UMITYJIbCA.
3. MexaHnnueckasi 3HEprusl U €€ BUAbl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM dHEprun

Tema 2.1. OCHOBBI MOJIEKYJIAPHO-KHHETHYECKON TEOPUH
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8.

OcCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETHYECKON Teopun. HabmroneHnus u
AKCIIEPUMEHTBI, TOATBEPKIAIOIIME UICTUHHOCTD 3TOM TEOPHUU.

ATOMBI U MOJIEKYJIBI — CTPYKTYpHBIE €MHUIIBI BeniecTBa. OLeHKa pa3MepOB MOJIEKYII, UX
Macca, KOJIM4ECTBO BEILECTBA, OTHOCUTEIbHAS MOJIEKYJIIpHas (aTOMHasi) Macca
BELIECTBA, IOCTOSIHHAsE ABOTajpo, MOJISIpHasl Macca.

Crpoenue ra3000pa3HbIX, )KUIAKUX U TBEPABIX TEJl, XapaKkTep ABHKEHHS MOJIEKYJI B 3TUX
Tenax. Cuibl B3aMMOACUCTBHS MOJIEKYI.

W neanbHblii ra3 B MOJIEKYJISIPHO-KUHETHYECKON TEOpUH. MaKpOCKOIIMYECKUE U
MHUKPOCKOIIMYECKUE MTapaMETPHI rasa.

[Tpuniun noctpoeHus remneparypusix mkain Lenscus u KensBuna. AGCONIOTHBIN HYITb
TEMIIeparTyp, ero GU3MUECKUI CMBICI ¢ TOYKH 3PEHUS MOJICKYJIIPHO-KUHETHYECKON
TEOPHH.

OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOMN Teopuu. IloHATHE BenuuuH,
BXOJSILIIMX B COCTAB 3TOT'O YPaBHEHHS.

VYpasuenue Knanelipona — Menzaeneesa. [lonsaTue BennuuH, BXOASIUX B 3TO
ypaBHEHHUE. ['paHuIIbl IPUMEHUMOCTH ypaBHEHUS.

W3onpoueccsl, UX olpeaesieHle, 3aK0OHbl U rpaduKu.

Tema 2.2. OCHOBBI TEPMOTUHAMUKH

1.

Buytpennss sneprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEN
SHEPIrUH.

Tennonepenaua, e€ Buapl. Konmuectso ternorel. opmyna 1uist pacuéra KoinudecTa
TEIJIOTHI, HEOOXOMMOTO ISl HarpEeBaHUS Tela.

Y nenbHas TEIIOEMKOCTD BEMIECTBA. TeMIOEMKOCTD TeNa. Y PaBHEHUE TEIJIOBOTO
OajaHca.

Pabora rasa npu uzmenenuu ero oobéma. IlepBblit 3aKOH TEPMOIMHAMUKH

[TepBoe HavaIo TEPMOIUHAMUKY JJISI U30TIPOIIECCOB. AadaTHBIN TIpoliecc

2 cemecTp

Tema 3.1. DiiekTpUYecKoe MoJie
1.

©CoNoRWN

DNeKTpUUecKUid 3apsl W €ero CBOWCTBa (dJIIEMEHTApHBINM 3apsj, TOYEUHBIM 3apsj,
JUCKPETHOCTH 3apsi/ia, 3aKOH COXPAaHEHUs 3apsiia)

SIBneHue rneKTpusalun

3axoH Kynona

DNEKTPUUECKOE I0JIE U €T0 CBOWCTBA

HanpsikeHHOCTD 37I€KTPUYECKOT0 MO

N300pakeHue IeKTPHUUECKUX NoJeH (0 JHOPOJHOTO, HEOJTHOPOIHOTO)

[ToTeHman 3JIeKTPUYECKOro OISt

Pa3HoCTh MOTEHLIMATIOB AJIEKTPUUECKOTO MO

DIIeKTpUYeCcKasi EMKOCTh

10. KonneHcaTop, sHeprus 3apsHKeHHOTO KOHAeHcaTopa
11. Coenunenne KOHIEHCATOPOB

Tema 4.1. 3aK0OHBI NOCTOSTHHOTO TOKA
1.
2.

OCHOBHBIE ITOJIOJKCHHS KJIACCUYECKOU 3H€KTpOHHOI>’I TEOPHU ITPOBOAUMOCTH METAJIIIOB.
IlocTossHHEBIM BHGKTpI/I‘-IeCKI/Iﬁ TOK. OHpe,Z[CJ'ICHI/IC, OCHOBHBIC XapaKTCPUCTUKHU, YCIIOBUA
BO3HHUKHOBCHUAI.

M CcTOYHUK MOCTOSIHHOTO TOKa, €TI0 pOJib B SaMKHyTOﬁ OCIIN. 3J’IeKTp0I[BI/I)Ky1L[a$I cujia.
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3axoH Oma jyi yyactka 1enu. ConpoTuBiIeHUE NPOBOIHNKA, 3aBUCUMOCTh
COTIPOTHBIICHHUS OT pa3MEPOB MPOBOAHUKA U TEMIIEPATYPHI.

[TocnenoBarensHOE U MapauIeIbHOE COCAMHEHUS TIPOBOHUKOB.

3akon OMa j1st 3aMKHYTOH 11enu. [ToHsATHE KOPOTKOT0 3aMbIKaHHUS, CHJIa TOKA KOPOTKOTO
3aMbIKAHHS.

PaboTa 1 MOIITHOCTH TOCTOSIHHOTO TOKA. 3aKkoH Jlxoyis — JIeHa.

Tema 4.2. MarHuTHbIE ABJEHUSA

1.
2.

&

MarsauTtHoe 1oJie 1 ero CBOcTBa.

XapakTepUCTUKH MarHUTHOT'O 10JIs1. JINHUM MarHMTHOW MHAYKIIMA MAarHUTHOTO MO, UX
CBOMCTBA.

MarnuTHO€e noJje npsIMOJIMHEMHOT0, KpYTOBOI'O TOKA U cosieHou1a. OnpeneneHue
MOJIIPHOCTHU COJICHOUJA C TOKOM.

Cuna, neficTByrolas Ha MPOBOJHUK C TOKOM B MarHUTHOM I0J€. 3aKOH AMIiepa.
JleiicTBrE MarHUTHOTO TOJISl HAa IBIXKYILIUICS 3apsijl. XapaKkTep ABMKCHUS 3apsyKEHHBIX
YacTULl B MArHUTHOM IIOJI€.

Tema 4.3. DJIeKTPOMATHUTHASA WHIYKIMS

1.

2.
3.
4

MarsuTHBbIM NOTOK. fIBI€HUE 3JIEKTPOMAarHUTHON MHAYKIIMH.

3.1.c. ”HAYKLINH, BO3HUKAIOLIAs B IIPOBOJHUKE IIPH €T0 JBUKEHUU B MATHUTHOM II0JIE.
3akoH 31ekTpoMarHuTHoM nHaykuu. Oneitel apanes. [Ipasuiio Jlenna.

SIBneHne caMOMHIYKIUH. O.1.C. CAMOMHAYKIUHU. IHIYyKTUBHOCTb. DHEPIUs MarHUTHOTO
OJIA.

Tema 5.1. MexaHn4eckue M 3JIeKTPOMATHUTHBIE KOJIeOAHUSA

1.

2.

SRl

9.

Mexanunueckue konebanusi. [lapameTpsl konebarenbHOro qBMKeHus. Buab
K0JIEOATEILHOTO IBMIKEHUS.

I"apmormnueckue konebanus. Y paBHEHUE rapMOHUYIECKOTo KojieOaHus. SIBneHune
MEXaHMYECKOI0 pe30HaHCa.

DNEeKTPOMArHuTHOE IOJI€ U €T0 PAaCIPOCTPAHECHHE B IPOCTPAHCTBE, CBOMCTBA MOJIA.
Konebarenbubiit koutyp ['epua.

CBoOOAHBIC PIEKTPOMArHUTHBIE KOJIEOaHMsI, UX BOSHUKHOBEHHE B KOJIEOATEIIbHOM
KoHTYype. [TapameTps! KoseOaHuil.

[IpeBparnienue >HEprun B KOJIEOATEILHOM KOHTYPE.

[lepeMeHHBII 3JIEKTPUUECKHI TOK, €T0 BOSHUKHOBEHHUE.

3aKOHbI H3MEHEHHUSI TOKA U HAIPSDKEHUS B LIETIH MIEPEMEHHOT0 ToKa. JlefcTByomnme
3HAYEHUS TOKA U HAPSKEHUS .

EMKoOCTHOE U MHAYKTHUBHOE CONPOTHUBICHUS. 3akoH OMa JJIsl TOJIHOM IENU TEPEMEHHOTO
TOKA.

SIBneHnE NEKTPUIECKOTO Pe30HAHCA.

10. Tpancdopmarop, ero HazHaueHue. Pexumbl paboTsl TpaHchopmaTopa.
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