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1. IlepeyeHb NIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHHUILIMHE, COOTHECEHHBIX C MJIAHU-
PYeMBbIMH pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeIbHOM IPOrpaMMbl

Leabio ocBOeHUs] TUCHHUIUIMHBI SBISIETCS TPUOOPETEHNE TEOPETHIECKOM U MPAKTHYECKOU MOAro-
TOBKH, TO3BOJISIIOIICH OPUEHTHPOBATHCS B HAYYHO-TEXHUUECKOW MH(OPMALUK M MCIOJIb30BaTh HOBBIC (Hu-
3MYECKUE MPUHIUIBL, (OPMHUPOBAHKE B MPOLIECCE U3YYEHUSI Kypca HAYYHOTO MBIIUJICHUS U MUPOBO33PEHHUS,
B YaCTHOCTH, MIOHUMAHUS TPAHUI] TPUMEHUMOCTH PA3JIMYHBIX (PU3HMIECKUX TOHSATHI, 3aKOHOB, TEOPHIA, MO-
Nesiei, yMeHHs MPAaBUIIbHO OLIEHUBATh JOCTOBEPHOCTh PE3YyJbTAaTOB SKCIEPUMEHTAIBHBIX U TEOPETUYECKUX
uccienoBanuii mo HanpasieHuno 12.03.02 «OnToTexHUKa» MOCPEACTBOM 00eCIIEUeHus 3TaloB (GOPMHUPOBa-
HUS KoMIeTeHuui, npeaycMoTpeHHbIXx @I'OC B yacTu npeAcTaBIeHHbIX HIKE 3HAHUWA, YMEHHUI U HaBBIKOB.

3agayamMu JMCUMIJIMHBI SBIISIETCS M3yYEHHE OCHOBHBIX (DM3WYECKUX SIBICHHI; OBIaAeHUE (PyHIa-
MEHTAJIbHBIMH TOHITHAMHU, 3aKOHAMH M TEOPUSMHU KJIACCHYECKON M COBpPEMEHHOW (DM3MKH, a TaKKEe METO-
namMu (GU3NIECKOTO UCCIIEIOBAHMS;, OBJIAa/ICHUE NIPUEMaMU U METOJJaMU PEIICHHs] KOHKPETHBIX 33/1a4 U3 pas3-
JUYHBIX o0nacTel PU3MKU; O3HAKOMIICHHE C M3MEPHUTEIHHON ammapatypoi, popMupoBaHHe HaBBIKOB MPO-
BeJICHUs (PH3UUECKOTO IKCTIEPUMEHTA, YMEHUS BBIICIUTD (PU3NIECKOE COJIEP’)KaHUE B MPUKIIAIHBIX 3a/1a4ax.
JlucuuranHa HanpaBiieHa Ha (JOPMUPOBAHUE CIIETYIOIIUX KOMIIETEHITHI:

e OIIK-1 — cnocoOHOCTBIO IPEJCTABIIATH AJIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUN HAy4YHYIO Kap-
THHY MUpPa Ha OCHOBE 3HAHWI OCHOBHBIX MOJOXECHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U
MaTeMaTHKH.

e OIIK-3 — crtocOGHOCTBIO BBIETSITH €CTECTBEHHO HAYYHYIO CYIIHOCTH MPOOJIeM, BOSHUKAIOIIUX B XO-
ne npo(eCCHOHANBHON /EATENbHOCTH, MPHUBJICKATh JUIA MX pEIIeHUs (U3NKO-MaTeMaTHICCKUN
amnmapar.

B pesynbraTe 0CBOGHUS AUCUUTIIMHEI CTYICHT IOJHKCH:
3HATh:
® OCHOBHBIE METOJbI U MOJIeH coBpeMeHHou ¢pu3uku (OIIK-1);
® OCHOBHBIC 3aKOHBI MEXAHHUKH, MOJIEKYJISAPHOU (PM3UKH M TEPMOJMHAMUKH, OCHOBHBIC 3aKOHBI JJICK-
TPOJMHAMHKH, YPAaBHEHHSI KOJICOAaHWN W BOJIHOBBIX MPOIECCOB, KBAHTOBBIE CBOMCTBA H3IIydEHUS,
AJIEMEHTHI KBAaHTOBOW MEXaHWKH, AJIEMEHTHI KBAHTOBBIX CTATUCTHK, SJIEMEHTHI (DU3HKH sA/Ipa U dIie-
meHnTapubix yactull (OI1K-1, OITK-3).
yMeThb:
e pemiath KOHKpPETHBIE (DPU3MUYECKUE 33[a4M, BBLACIATH KOHKPETHOE (DM3MYECKOE COAEp)KaHWE B MPH-
KIaAHbBIX 3a1auax Oynymei aesrensaoct (OIIK-1, OIIK-3);
®  BBINOJIHATH JIAOOPATOPHBIE U3MEPEHHsI, 00pabaThIBaTh U MPEACTABIISITH PE3YIIBTATHI 1a00PaTOPHBIX
m3mepenwnii (OIIK-1, OIIK-3).
BJIA/IETh:
e cucTeMOI HayuHbIX 3HaHU B obnacTu pusuku (OIIK-1);
® HaBBIKAMH CaMOCTOSTENILHOU paboThl B obnactu puszmyeckux uccnenoanuii (OIIK-1, OIIK-3);
¢ (PU3MKO-MATEeMaTUYECKHUM arlapaToM JJIsl pelleHus] KOHKpeTHbIX pusmueckux 3amay (OIIK-1, OIIK-

3).
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2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JlucruruinHa OTHOCUTCS K 0a30BOM YaCTH MAaTeMaTHYECKOTO M €CTECTBEHHOHAYYHOTO IHUKJIA OCHOBHOM
o0pa3oBaTeILHOM MPOrPaMMBI MTOATOTOBKH OakanaBpoB 1o nmpod o No2 «OnTHKO-3JIEKTPOHHBIC IPHUOOPHI
U cucteMbl», HanpasieHus 12.03.02 «OnToTexHukay.

B cooTBeTcTBHM ¢ y4eOHBIM IJIAHOM JAUCITUIUIMHA 0a3upyeTcs Ha 0a30BOM CpelHeM oOpa30BaHWU M Ha
CHEAYIONTUX AUCITUTIITNHAX

b1.b.5 «MaremaTuxa 1».

3HaHUsA, YMEHHUS W HaBBIKH, MOJYYCHHBIC CTYJACHTAMH B MPOIECCE M3YyUCHUS TUCIUIUIMHBI, SIBISFOTCS
0a30BBIMH JIJIST U3YYCHUSI CIICAYIOIINX TUCITUTUTHH

b1.b.8 «Xumus»,

b1.B.O/I.3 «BBenenue B ONTOTEXHUKYY,

b1.B.0O/[.4 «Teopusi ONTUKO-3JEKTPOHHBIX CUCTEM,

b1.B.O/I.6 «<MartemaTuka 2»,

b1.B.O/I.7 «®uzuka 2».

3. O0beM JUCHMILIMHBI B 32a4eTHBIX eAUHHIAX C YKA3aHHEM KOJIMYeCTBAa aKageMHMYeCKUX HJIU ac-
TPOHOMHMYECKHX YaCOB, BbIIECJEHHBIX HA KOHKPETHYI0 padoTy o0y4yamluxcs ¢ npenoaasaresieM (1o

BM/IaM Y4eOHBIX 3aHSTHII) M HA CAMOCTOSITEJILHYI0 padoTy 00y4alonmxcs

AynurtopHasi padora

Iuxn MaremMaTu4ecKui u
€CTECTBEHHO-HAYYHBIN

YacTs nukina bazosas

No nucuumiInHbI IO MJIaHy B1.b.6

Yacos (Bcero) no yueOHOMY IJIaHy 468

TpynoemkocTs B 3aueTHbIX equaunax (3ET) 13

Jlexumwm (3ET, vac.) 1,5;54 2,3,4 cemectp

[MpakTnueckue 3anstus (3ET, vac.) 2;72 2,3.,4 cemectp

Jlaboparopusie paboTsl (3ET, vac.) 2;72 2,34 cemectp

OO0beM caMocTOsITENbHOM paboThl Mo yueOHomy tuia- | 4,75; 171 2,3,4 cemectp

Hy (3ET, uacoB Bcero)

3auer (3ET, uac.) 0,5;18 3 cemecTp

Ok3ameH (3ET, gac.) 2,25;81 2,4 cemecTp
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CamocrosiTesibHAas padoTa CTy/IeHTOB

(“ SAHHAT
N \\_f
[V EY )

Bun pabor

Tpynoemkocts (3ET, uac.)

W3ydenne maTepuasioB neknuii (Jik)

[ToaroroBka K MPakKTHYECKUM 3aHITHAM (113) 0,5; 18
[ToaroroBka k 1abopaTopHoil padote (11a0) 2;72
BrimosHenne pacueTHo-rpaduueckoit padboTsl (pedepara) 16/36; 16
BrimosHeHne KypcoBoro mpoekrta (padoTsr) -
CaMoCTOSITENIbHOE H3yYEHUE JOMOIHUTENBbHBIX MaTepuaoB 1;36
mucrurHbl (CPC)

IToaroroBka K KOHTPOJILHBIM paboTam 2/36;2
[ToaroToBKa K TECTUPOBAHUIO -
ITogroToBka k 3auery 0,5;18
Bcero 4,75; 171
[ToxroroBka K 3K3aMeHy 2,25; 81

4. Conepmanne AUCHUIIIIUHBI, CTPYKTYPUPOBAHHO€ 10 TEMaM C YKAa3aHUEM OTBCACHHOI'0 HA HUX
KO/JIN4Y€CTBA AKAICMUYCCKUX H ACTPOHOMHUYICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

Buibl yueOHBIX 3aHATHIA, BKIIOYAs CaMO-
Bcero CTOSITEIBHYIO padOTy CTYJIEHTOB, U TPY/IO-
ne 4acoB Ha €MKOCTb.
n/m Tema AMCIMIIIMHBI Temy BT
' ak | mp | 7ab CPC .
UHT. popma
1 DneMeHThl KUHEMaTHKW. JlnHaMmuka wmate- 15 ) 4 i 9 i
pHUaIbHOU TOYKHU.
2 Mexanunueckas sueprus. Kunematuka u nu- 19 ) 4 4 9 i
HamMuKa abCOJIFOTHO TBEPJIOTO TEJa.
3 MomeHT umnyisca.  MoOJEKyIspHO-KUHE 19 ) 4 4 9 i
TUYECKas TEOpHs.
4 Pacnpenenenne Makcgeiuia. Pacnpenenenu 19 2 4 4 9 )
Bonpumana. Kunernueckue npoueccel B rase.
5 SIBnenns nepenoca. Ilepsoe Ha4aI0 TEPMOH 17 2 4 2 9 )
HaMUKH.
6 [uxner. Temmoseie mamunbl. KITJ. DaTpO- 15 ) 4 i 9 i
nus.
7 PeanpHble razpl. CoOCTBEHHBIE KOJICOaHUSI. 19 2 4 4 9 -
8 3aryxaromue kojebanus. BeiHyX1eHHbIE KO-
15 2 4 - 9 -
nebaHusl.
9 Boanel. CTO. 15 2 4 - 9 -
Bcero Bo 2-m cemectpe 180 uacoB mo Bcem BH-
AaM y4eOHBbIX 3aHATHI (BKJI0O4Yasi 45 yacoB Ha 135 18 | 36 18 63 -
MOJAT0TOBKY K IK3aMeHY)
10 | Dnekrpocratuka. Teopema ITaycca i 3 ) ) 4 i
AIEKTPOCTATUYECKOTO TOJISl B BAKYyyMe.
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11 | [loTeHuman 3aeKTPOCTATUYECKOTO HOJIS.
Teopema 'aycca st 3I€KTPOCTATUYECKOTO 8 2 2 4 -
MOJISI B IUDJICKTPUKAX.

12 | DneKTpOEeMKOCTb. DHEprusi 3JIEKTPOCTaTH- 12 ) ) 4 4 i
YECKOT0 MOJIAL.

13 | DineKTpUYECKHid TOK M €ro XapakTepu-
CTHKH. 12 2 2 4 4 -
Pacuer snekTpudecKkux cxem.

14 | MarnutHoe mosie. BuxpeBoil xapaxtep 10 ) ) ) 4 i
MarHUTHOTO MOJIS.

15 | [eiicTBUEe MarHUTHOTO MOJISI HA TOK U Ha

10 2 2 2 4 -

3apsa. MarHUTHOE MOJIE B BEIECTBE.

16 | DnekTpomarHuTHasg UWHAYKLOUA. Y Cllo- 10 ) ) ) 4 i
BHS HA TPAHUILIE Pa3/Jeia MarHeTUKOB.

17 | ®deppoMarHeTUKU U UX CBOMCTBA. 10 2 2 2 4 i
BuxpeBoe 351eKTprieckoe moe.

18 | Cuctema ypaBHeHuii MakcBemia s
MAarHuTHOTO TOJIl. DJIEKTPOMarHUTHBIE 10 2 2 2 4 -
BOJIHBI.

Bcero B 3-m cemectpe 108 yacoB mo BcemM BH-

AaM y4eOHbIX 3aHATHI (BKJI0O4Yasi 18 yacoB Ha 90 18 18 18 36 -

MOJAT0TOBKY K 3a4eTy)

19 | Unarepdepennus cBeTa. 12 2 2 4 8 -

20 | Audpakuus crera. 16 2 2 8 8 -

21 | Jucnepcus v noisipu3anus CBETa. 16 2 2 8 8 -

22 | KBanroBas mnpupona uznyudeHuss. Porto- 16 ) ) 3 3 i
s dexr.

23 | ®du3nvecKrue OCHOBBI KBAHTOBOM MEXaHU- ] ) ) i ] i
KH.

24 | CtanmoHapHbIe COCTOSIHUS. Y PaBHEHHUE
Ipenunrepa o1 cTaqMOHAPHBIX COCTOS - 8 2 2 - 8 -
HHH.

25 | JIsmwxenue cBoOOHOM yacTuibl. [ToTeH- 3 ) ) i 3 i
UaJIbHBIA Oapbep.

26 | AtoM Bogopoja. 16 2 2 8 8 -

27 | CtpoeHnue siapa. SAnepHble peaklu. 8 2 2 - 8 -

Bcero B 4-m cemectpe 180 yacoB mo Bcem BH-

AaM y4eOHbIX 3aHATHI (BKJI0O4Yasi 36 yacoB Ha 144 18 18 36 72 _

MOJAT0TOBKY K 3K3aMeHY)

Copepxanue 1o BHIaM y4eOHBIX 3aHATHI

Tema 1. DiieMeHTbI KHHEeMATUKHU. [IMHAMUKA MaTepPHAJIbHON TOYKH.

Jlekuus. [Ipeamer u ctpyktypa ¢usuku. Ousnveckre OCHOBBI MeXaHUKH. [IpocTpaHcTBO, Bpemsi, 1BU-
XKeHue. DieMeHThl kuHemaTuku. Cucrema orcueta. [lepemenienue, ckopocTs, yckopenue. J{unaMuka mare-
puanbHOU ToukH. 3akoHbl HetoToHa. UMIynbe. 3akOH COXpaHEHUs] UMITYJIbCA.
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IIpakruueckoe 3anaTue 1. Kunematuka. 3akonsl HproToHa. 3aKOH COXpaHEHUs] UMITYJIbCA.

IIpakTuuyeckoe 3ansaTHe 2. 3akoHbl Hhl0TOHA. 3aKOH COXpAHEHUS UMITYJIbCA.

CamocrosTeabHas padora. [loaroroBka kK NpakTUYECKUM 3aHATUSAM (M3y4E€HHE TEOPETUUECKOTO Ma-
Tepuaa 1o TeMe, IoAroTOBKa K TeCTUPOBAHUIO, BHITIOJHEHHE JOMAITHETO 3a/JaHusl — PEIICHHE 3a/1a4).

Texkyumuii KOHTPOJIb — YCTHBIN ONPOC, TECTUPOBAHHUE.

Tema 2. Mexanu4yeckas 3Heprusi. KunemaTuka u 1uHaMHKa a0COJIIOTHO TBEPAOro TeJia.

Jlekmusi. Pabora. MomHocTh. Mexanndeckass 2Heprus. 3aKOH COXPaHCHHS MEXaHHMYECKOW SHEPTHH.
Kunemaruka u nuHamuika abCOIIOTHO TBEPJIOTO Tena. MOMEHT MHEPIIUH.

IIpakTuuyeckoe 3anaTHe 1. 3aKOH COXpPAHEHH MEXaHUYECKON SHEPTHH.

IIpakruyeckoe 3ausaTHe 2. Kunemaruka u AuHaMuKa abCOIOTHO TBEPAOTO Tesla. MOMEHT WHEPIIUH.

Jlabopatopnas padora. OmnpeneneHue MOMEHTa MHEpLUUU U MpoBepka TeopeMsbl llreitHepa npu mo-
MOIIHU TPUPUISIPHOTO TO/IBECA.

CamocrosTeqbHas padora. [lonroroBka K NpakTUYECKUM 3aHATUAM (M3y4€HHE TEOPETUUECKOTO Ma-
TepHuaja Mo TeMe, BHIIOJHEHHE TOMAIHETO 3aJaHusi — PEIICHUE 3a]a4), BHIMOJIHEHUIO M 3ammuTe Jadopa-
TOPHOI paboThI (M3y4eHHE METOAMYECKUX yKa3aHH, MOATOTOBKA MPOTOKOJIA JIJIS 3alIUCH PE3YIbTaTOB JKC-
MIEPUMEHTA).

Texkymmuii KOHTPOJIb — YCTHBIA ONPOC MPH MPOBEIECHUH JOIMycKa K JTabopaTopHOil padoTe, 3amuTa Jia-
OopaTopHOil pabOTHI.

Tema 3. MoMeHT My abca. MoJieKy I pHO-KHHETHYeCKAsl TeOPHsl.

Jlekuusi. YpaBHEHUs JIBM>KCHHSI, MOMEHT UMIYJbCAa. DHEPTHU CHUCTEMbI YaCTHUL. 3aKOH COXPaHEHUsI MO-
MEHTa HMMyJabca. MeToAbl ONMUCAaHUS MAKPOCKOMUYECKHUX CUCTEM. OCHOBHBIE YPABHEHUS] MOJEKYJISPHO-
KUHETHYECKON TEOPHUH IJIs JABJICHUSA U SHEPTUU. Y paBHEHHE COCTOSHUS UACAIBHOIO ra3a.

IIpakruuyeckoe 3ansaTue 1. MoMeHT ummybca.

IIpakTuuyeckoe 3ansaTHe 2. MOJIEKYISIPHO-KMHETUYECKAsI TEOPUSL.

JlabopaTtopHas padora. OnpeneneHrue Macchl MOJI BO31yXa.

CamocrosTesibHas padora. [lonroroBka K MpakTUYECKUM 3aHATUSAM (M3y4E€HHE TEOPETUYECKOTO Ma-
Tepuasa Mo TeMe, BHIIOJIHEHHE JOMAIIHEro 3aJaHus — pelleHHe 3ajay), BHIMOJIHEHUIO U 3aluTe Jabopa-
TOPHOHM paboTHl (M3ydeHHE METOAMYECKHX yKa3aHUH, MOATOTOBKA MPOTOKOJIA I 3aIHCH PE3yIbTaTOB JKC-
MIEPUMEHTA).

Texkymmii KOHTPOJIb — KOHTPOJIbHAs pab0oTa, BEIOOPOYHAs IIPOBEPKaA JOMAILHETO 33aJaHUsl, YCTHBIN OIl-
poc IpH IPOBEJEHUH J0IyCKa K J1JaOOpaTopHOil paboTe, 3auiuTa 1a00paTopHOU pabOTHI.

Tema 4. Pacnipenenenne Makcsesia. Pacnipenesnenune boaibnmana. Knnernueckue npoueccsl B rase.

Jlekumsi. Pacnpenenenue Makcsesna. bapomerpuyeckas dopmyna. Pacnpenenenne bonpimana. Pas-
HOMEPHOE pacCIpeeJIEHUEe YHEPTUM 0 CTENEeHsAM cB0OOAbl. BHyTpeHHss »sHeprus. Yucno coynapeHuil u
CpeaHsAs JIMHA cBOOOAHOrO mpodera Mosekyn rasa. ¢ dexkTuBHbi 1uameTp U 3GPEeKTHBHOE CEUYCHHE MO-
JIeKyI1. 3aBUCUMOCTh CBOOOTHOTO MpoOera MOJIEKyJ OT TEMIIEPaTyphl.

IIpakTnyeckoe 3ansitue 1. Pacnipenenenue Moseky rasa rno ckopoctsM. bapomerpuueckas gpopmya.

IIpakruyeckoe 3ansiTHe 2. Kunernueckue npoueccsl B rase.

JlaGopaTopHasi padora. Onpenenenue ko3dduienTa BHyTpEHHETO TPEHUs U CpeaHel TJIMHBI CBO-
601HOTO TIpOOETra MOJIEKYI.

CamocrositenbHasi pa6ora. [oaroToBka K NpakTUUECKUM 3aHATHAM (M3y4EHUE TEOPETHUYECKOTO Marte-
puana no Teme, NOAroTOBKa K TECTUPOBAHUIO, BBHIIIOJHEHHUE JOMAIIHETO 33[aHMs — PEIIECHUE 3a/1a4), BBIOJI-
HEHMIO U 3aluTe JabopaTopHOM paboThl (M3yueHHE METOJMYECKUX YKa3aHWi, MOJrOTOBKA MPOTOKOJA I
3aIHACHU Pe3YyNIbTATOB SKCIIEPUMEHTA).
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Texkymmii KOHTPOJIb — TECTUPOBAHKE, BEIOOPOYHASI MPOBEPKA JOMAIIHETO 3aJJaHHs, YCTHBIN OMPOC MPH
MIPOBEJICHUH JIOITYCKa K JIAOOPATOPHBIM paboTam, 3aniuTa 1a00paTopHbIX paboT.

Tema 5. SIBnenus nepenoca. Ilepsoe Haya 10 TEPMOIUHAMHUKH.

Jlekuus. SBnenust nepeHoca. Bsskocts razoB. Auddysus B razax. TermonpoBogHocTs Ta3oB. Temo-
BbIe mporieccel. PaboTta u Temiora. [lepBoe Hauano tepmoarnHaMuku. TemnoemMkocTs. AnuabaTHbIN mpoiecc.
VYpasuenue Ilyaccona.

IIpakTuuyeckoe 3anaTue 1. SBieHus nepeHoca.

IIpakTuuyeckoe 3ansaTue 2. [lepBoe HaUanO TEPMOIUHAMHUKH.

JlaGopaTopHas padora. Onpenenerre KodPPUIMEHTa BHYyTPEHHETO TpeHus 1o MeToy CTokca.

CamocrosiTesibHasi pa6ora. [IonroToBKa K MPaKTUYECKUM 3aHATHAM (M3YYCHHE TEOPETUIECKOTO Ma-
Tepuaja Mo TeMe, MOJArOTOBKA K CaMOCTOSITENIbHOW paboTe, BBHIMOJHEHUE JOMAIIHETO 3aJlaHUs — pPEIICHUE
3agadv). [TonroToBka K BBIIOJHEHHIO M 3aIIUTE JAa0OpATOPHON paboThl (M3ydeHHE METOAWYECKUX YKa3aHUM,
MOATOTOBKA MPOTOKOJIA JJIs 3aIIMCH PE3YJIbTaTOB SKCIIEPUMEHTA).

Texkymmii KOHTPOJIb — KOHTPOJIbHAS pab0Ta, BEIOOPOYHAs TIPOBEPKaA TOMAIITHETO 3aJaHusl, YCTHBIHN OII-
pOC TpH IPOBEICHUH JOITyCKa K JTAOOpaTopHBIM paboTam, 3aniuTa 1a00paTopHbIX padoT.

Tema 6. llukanl. TensoBbie Mmamunbl. KIJI. IuTponus.

Jexkums. [{uknel. Ternmoeie Mamuubl. KITJ. DaTponus. CtatucTUYecKOe WCTOIKOBAHUE DHTPOIIHH.
Tepmonunamunueckas quarpamma T-S. Bropoe u TpeThe Hauana TepMOAMHAMUKU.

Ipakruyeckoe 3ausTue 1. Kpyrossie mponeccs! (uukisn). KITI.

IIpakTuyeckoe 3ansaTHE 2. DHTPOIUS.

CamocrosiTesibHasi pa6ora. [IoAroToBKa K MPAaKTUYECKUM 3aHATHAM (M3YYCHHE TEOPETUYECKOTO Ma-
TepHasa 1o TeMe, BBIIOJHEHUE IOMAIITHETO 33/1aHUs — PEIISHUE 3a/1a4, TOAT0TOBKA K OJIMII-0IIPOCY).

Texymmii KOHTPOJIb — OJIHII-OTPOC, BHIOOPOYHAsT MPOBEpKa JOMAIITHETO 3a/aHusl, YCTHBIA OMPOC y
JOCKH.

Tema 7. PeasibHble ra3pl. CoOOCTBEHHBIE KOJIe0aHUS.

Jlekumsi. YpaBHEeHHE COCTOSIHUS peaslbHOro rasa. AHanu3 ypaBHeHus Ban-nep-Baansca. Kputnueckoe
cocTosiHue. CBsI3b MEXAY KpUTUUECKUMH ITapamMeTpaMu. BHyTpeHHsIst 3Heprus peaipHoro rasa. Konebanus.
CoOcTBeHHbIe KosieOanus. ['apMoHnyeckuii ocipuaTop. MateMaTHYeCKHi ¥ pU3HMUECKHi MasTHUKH.

IIpakruyeckoe 3anaTue 1. PeanpHble rassl.

IIpakruyeckoe 3ansaTue 2. Kpyrossie npoueccs! (uukisl). KITI.

JlaGopaTopHasi padoTa. 3yuenue konebanuil puznyeckoro MasiTHUKA.

CamocrositenbHasi padora. [IoAroToBKa K MPakTUYECKUM 3aHATHAM (M3y4EHHE TEOPETUYECKOro Ma-
Tepuaia 1o TemMe, MOJrOTOBKAa K CAMOCTOSATENBbHON paboTe, BHIMOIHEHHE JIOMAIIIHETO 33JaHusl — pelleHre
3a7a4). [1oAroTOBKA K BBIMOJIHEHHIO U 3alllUTe Ja0OpaTOpHOi paboThl (M3ydEeHHE METOJUUECKUX YKa3aHWH,
[IOJITOTOBKA MPOTOKOJIA IS 3aIIMCH Pe3yIbTaTOB SKCIIEPUMEHTA).

Texkyumuii KOHTPOJIb — YCTHBIH ONPOC NP NPOBEACHUHU JIOMTYyCKa K J1ab0paTOpHOil paboTe, 3aluTa jga-
OopaTopHO# pabOTHI.

Tema 8. 3aTyxaromue koJie0anusi. BoiHykI1eHHbIe KoJIeOaHUs.

Jleknus 1. 3atyxatoniye kosebanus. BoiHyXIeHHbIE KoleOaHUS OCLWIIATOpA MPHU MEPUOANYECKOM
BO3xencTBUU. Pe3oHaHc.

IIpakTnyeckoe 3ansitue 1. 3aryxaromue KojaedaHusl.

IIpakTnyeckoe 3ansiTHe 2. BHIHYKJICHHbIE KOJICOAHUS.

CamocrositenbHast padora. [IoAroToBKa K MPAaKTUYECKUM 3aHATHAM (M3Y4EHHE TEOPETUYECKOrO Ma-
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TepuaJa 1o TeMe, BHIMOJHEHUE IOMAIITHETO 33/I1aHUs — PEIICHUE 3a/1a4, MOATOTOBKA K TECTUPOBAHHIO).
Texymmii KOHTPOJIb — BBIOOPOYHAS MPOBEpPKa JOMAIIHETO 3aJaHMs, YCTHBIM ONpPOC Y JOCKH, KOH-
TpoJbHast paboTa.

Tema 9. Boainbl. CrienuaJjibHasi Teopust oTHOocuTeabHocTH (CTO).

Jlekuusi. O6pazoBanue BOJTH. BONHBI MpoIOJIbHBIE U TIONIEPEYHBIC, TUIOCKUE U C(epuuecKkue. Y paBHe-
Hue BosHbBL. MHTepdepentus BoaH. Ctosune BoiHbL. [Ipunnun uaepiuu. [IpeoOpasosanus [Nanunes. Ilo-
crynarbl CTO. [IpeobpazoBanust Jlopenna. CnencrBust u3 npeodpaszoBanmii Jlopena.

IIpakTuuyeckoe 3ansaTHe 1. BoaHsI.

IIpakruueckoe 3ansaTue 2. CTO.

CamocrosiTeibHasi pa6ota. [IoroToBKa K MPAaKTUYECKUM 3aHATHAM (M3YYCHHE TEOPETUYECKOTO Ma-
Tepuala 1o TeMe, BHIIOJIHEHUE IOMAITHETO 33/I1aHUs — PEIICHUE 3a/1a4).

Texymmii KOHTPOJIb — BEIOOPOUYHAS IPOBEPKA TOMAIITHETO 3a/1aHUs, YCTHBIN OMPOC Y TOCKH.

Tema 10. dnexrpocraTuxka. Teopema I'aycca 11 31€KTPOCTATHYECKOT0 MOJISI B BAKyyMe.

Jleknus. Dnexkrpuueckue 3apsaasl. 3akoH Kyrnona. DnekTpocTaTuueckoe nose B Bakyyme. HanpsbkeH-
HOCTh 3JIEKTPOCTAaTHUECKOro mnoJid. I1oTok HampsKeHHOCTH AJeKTpocTaTuiyeckoro noiisi. Teopema ["aycca
JUISL DJIEKTPOCTATUYECKOTO NoJis B Bakyyme. [Ipumenenue Teopemsl ['aycca 1is pacuera 3jeKTpocTaTHye-
CKHX IMOJICH.

IIpakTuuyeckoe 3anaTue 1. 3akoH Kynona. HanpsskeHHOCTB 3JIEKTPOCTATUYECKOTO TIOJIA.

IIpakruueckoe 3anaTue 2. [Ipumenenue reopemsl ['aycca 11t pacyeTa 3J€KTPOCTATUYECKUX MOJIEH.

CamocrosTenbHas padora. [lonroroBka K NpakTUYECKUM 3aHATUSAM (M3y4YE€HHE TEOPETUUECKOTO Ma-
Tepuaa 1o TeMe, BHIMOJIHEHHE JOMAIIIHETO 3a/1aHusI — PEeLIEHUE 3a1a4, MOATOTOBKA K TECTUPOBAHUIO).

Texkymmii KOHTPOJIb — BEHIOOPOYHAS MPOBEPKA IOMAIITHETO 33aJaHHs, YCTHBIA OTIPOC Y TIOCKH, TECTUPO-
BaHUE.

Tema 11. [HoTeHuuasa 3jeKTpocraTudeckoro mous. Teopema I'aycca 1Js1 3J1eKTPOCTATHYECKOTO
M0JIsl B AUIJIEKTPHKAX.

Jlekums. [loteHuman snexkTpocTarudeckoro nojst. CBsA3b HANPSIKEHHOCTH M MOTEHLMAA 3JIEKTPOCTa-
Tuyeckoro noiisi. Teopema 'aycca st 37€KTPOCTATUYECKOTO IO B JURJIEKTPUKAaX. DJIEKTPUUECKOE CMe-
LIeHUE. Y CIIOBUSA HA IPAHULIE pas3jelia IUdJIEKTPUKOB

IIpakruyeckoe 3ansaTHe 1. [loTeHIMAN 37€KTPOCTATUYECKUX TOJIEH.

IIpakruyeckoe 3ansTHe 2. Teopema ['aycca aiis 31€KTPOCTATUUECKOTO OIS B AMIJIEKTPUKAX.

CamocrosiTenbHast pabora. [IonroToBka K NpakTUUYECKUM 3aHATHAM (M3y4EHHE TEOPETHYECKOro Ma-
TepHajla 1o TeMe, BBINOJIHEHHE JOMAIIHETr0 3a/1aHus — pelIeHHe 3a/1a4, IOATOTOBKA K CaMOCTOATEIbHON pa-
oorte).

Texkymuii KOHTPOJIb — BBIOOpOUYHAsl NMPOBEPKa JOMAIIHETO 33/1aHUsl, YCTHBIA OMpPOC Y JOCKH, KOH-
TpoJsibHas pabora.

Tema 12. D1eKTPOEeMKOCTb. JHEPTIHS JJIEKTPOCTATHYECKOTO OISt

Jlekuusi 1 IIpoBOAHMKM B 3JI€KTPOCTATHUECKOM TOJ€. DJIEKTPOEMKOCTh YEAMHEHHOTO MPOBOJHHUKA.
Konznencaropsl. DHeprus cUCTEMBI 3apsiiOB, 3apsSHKEHHOTO NPOBOJIHUKA, KOHJEHCATOpA. DHEPIusl 3JIEKTpPo-
crarnyeckoro noJisi. O0beMHast IJI0THOCTh YHEPTUH.

IIpakTHyeckoe 3anaTHE 1. DIEKTPOEMKOCTD.

IIpakTHyeckoe 3aHsiTHE 2. DHEPIUsl AJEKTPOCTATUYECKOTO MOJIS

JlaGopaTopHasi padora 1. OmpeneneHue eMKOCTH KOHAEHCATOpa IOCPEICTBOM OalTUCTHYECKOTO
rajlbBaHOMETpa.
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JlabopaTtopHas padora 2. V3yueHue npoueccoB 3apsiKu U pa3psAIKu KOHIEHCATOpA.

CamocrosiTesibHasi padora. [loaroToBka K MpakTHYECKUM 3aHATHAM (M3Y4YEHHE TEOPETUUECKOTO Ma-
Tepuala 1Mo TeMe, BHIIIOJHEHHE JJOMAITHETO 3a/[aHus — PEeIIeHUe 3a/1a4, MOATOTOBKA K OJIUII-0TPOCY), TIOro-
TOBKA K BBITIOJTHEHHIO U 3aIIUTE J1a00paTOPHOH pabOTHI.

Texkymmii KOHTPOJIb — OJNHII-OMPOC, BHIOOPOYHAs] MPOBEpKA JOMAIITHETO 3a/IaHus, YCTHBIA OMPOC y
JOCKH, YCTHBIHM OTIPOC MPH MPOBECHUH JOIyCKa K TJAOOpaTOpHBIM paboTam, 3amuTa 1a00paTOpHBIX padoT.

Tema 13. JneKTpHUYeCKNl TOK U €ro XapaKTepUCTUKHU. Pacuer 3jieKTpruyecKnx cxem.

Jleknusi. DNEKTPUUECKUI TOK U €ro XapakTepucThuku. BeiBoa 3akoHoB Oma u Jlxxoyns-Jlenuna. 3akoH
Owma 17151 HeOTHOPOAHOTO Y4acTKa Ienu. DIEKTPOABIKYIIas cuia, HanpspkeHue. [Ipasuna Kupxroda.

IIpakTuuyeckoe 3ansaTHe 1. DIEKTPUUECKUN TOK U €r0 XapaKTEPUCTHUKU.

IIpakruyeckoe 3ausiTue 2. 3akon Oma 111 HeoJHOPOAHOTO yyacTka nenu. [IpaBuna Kupxroda.

JlaGopaTopHas padora 1. DxcrieprMeHTaNIbHOE U3ydeHrne 0000IeHHOTo 3akoHa OMa.

JlabopatopHas pabora 2. l3ydyeHne 3aBUCUMOCTH MOIIIHOCTH UCTOYHHKA TOKA OT CONPOTHUBIICHUS HA-
rpy3Ku

CamocrositeibHasi padora. [loaroToBka K MpakTHYECKUM 3aHATHAM (M3y4YEHHE TEOPETHYECKOTO Ma-
TepuaJa 1o TeMe, BBINOJHEHUE JOMAIITHETO 3a/IaHus — pelIeHHe 3a/1a4, MOATOTOBKA K TECTUPOBAHUHU.), TIOJI-
TOTOBKA K BBITMIOJIHEHUIO U 3aIIUTE TaO0OPaTOpHOIl paboTHI.

Texkymmii KOHTPOJIb — BEIOOPOYHAS MPOBEPKA TOMAIITHETO 3aJJaHHs, YCTHBIA OTIPOC Y TOCKH, TECTUPO-
BaHUE, YCTHBIN OMPOC NPU NPOBEACHUHU AOMYCKa K Ja00paTOpHBIM paboTaM, 3alIuTa JIa0OpaTOpHBIX padoT.

Tema 14. MaruutHoe noJie. BuxpeBoii xapakrep MATHUTHOTO TOJISL.

Jlekuusi 1 MarautHoe nosie. MarautHas MHAYKUUS. MarHuTHOE I0JIe IOCTOSHHOTO TOKa. 3aKOH
buo-Casapa-Jlannaca u ero npuMeHeHue AJIsl pacueTa MarHUTHOTO MOJis. BuxpeBol xapakTep MarHuT-
HOro noJjsi. LlupKyasinus MarHuTHOrO nojst B BakyyMe. IIoTok BekTopa MarHuUTHON MHAyKnuH. Teopema
I'aycca 11 MarHUTHOTO MOJIA

IIpakruyeckoe 3ansaTue 1. 3akon buo-Casapa-Jlamnaca u ero npuMeHeHue Ui pacdeTa MarHUTHO-
o IOJIA.

IIpakruyeckoe 3ansiTHe 2. [IoTOK BEKTOpa MArHUTHON MHIYKIMH.

JlaGopaTropHnas pa6ora. VccienoBanre MarHUTHOTO TI0JIsI COJIEHOMA.

CamocrositenbHasi padora. IloarotoBka K NpakTUYECKUM 3aHATUAM (M3yYEHHUE TEOPETHYECKOIO
MaTepuaia o TeME, BBIIIOJHEHUE TOMAIIHEr0O 3a/laHus — pEeLIeHHE 3a/1a4, IOATOTOBKA K TECTUPOBAHHUIO),
[IOJITOTOBKA K BBIIIOJHEHUIO U 3aLIUTE 1aO0OPaTOPHOM pabOTHI.

Texkyuuii KOHTPOJIb — BEIOOPOYHAs MPOBEPKa JOMAIIHET0 3aJaHusl, YCTHBIN ONPOC y JIOCKU, TECTUPO-
BaHHeE, 3a1UTa Ja00paTopHON paboTHI.

Tema 15. [leficTBHe MATHUTHOTO 1011 HA TOK M Ha 3apsA. MarHuTHoe moJie B BelleCTBe

Jlekumsi. 3akoH Amnepa. KoHTyp ¢ Tokom B MarHuTHOM nojie. Cuiia JlopeHua. JIBuxkeHue 3apsikeH-
HBIX YacTHUIl B MarHUTHOM 1oJie. Dddext Xomma. MarautHoe nose B BemiecTse. J{ua- 1 mapamarHeTUKH.

Ipakruuyeckoe 3ansaTue 1. 3akon Amnepa. Cuna Jlopenua.

IIpakTuyeckoe 3ansTHE 2. MarHUTHOE 110JIE B BEILIECTBE.

JlaGopaTopHasi padora. 3yuenue >¢dexrta Xosa.

CamocrositenbHasi padora. [loAroroBka K NMPAaKTHYECKUM 3aHATHAM (M3y4€HHE TEOPETUYECKOIO
MaTepuaja 1o TeMe, BBIIIOJHEHHE JOMAIIHEro 3aJaHus — pelIeHne 3a/1a4, IOJAroToBKa K OJHI-0mpocy),
MOJITOTOBKA K BBIMOJIHEHUIO U 3alUTe Ta00paTOpHOH paboThI

Texkymuii KOHTPOJIb — OJIUI-OMPOC, BHIOOPOUHAs MPOBEpKa JAOMAIHETo 3aJaHus, YCTHBIH Ompoc y
JOCKH, 3all[UTa J1abopaTopHOi paboThI.
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Tema 16. J1eKTPOMATHUTHASA MHAYKIHS. Y CJIOBHS HA TPaHMIE Pa3/ie/ia MATHETHKOB.

Jleknusi. SIBieHHE AIEKTPOMAarHUTHOM MHAYKIMH. 3akoH Papanes-Jlenna. UHAyKTUBHOCTB. SBie-
HUE€ CAMOMHAYKIIMH. Y CIOBHUS Ha rpaHUIIE pa3ziesia MarHeTUKOB.

IIpakTuuyeckoe 3anaTHe 1. DNEKTPOMarHUTHASA UHIYKIUS

IIpakTHueckoe 3aHsTHe 2. YCIOBUS HAa TPAHMIIEC PA3/Iea MATHETUKOB

JlaGopaTopHas padora. VccnenoBanre MarHuTHOM MHIYKIIMH B KeJie3e OATUTMCTUIECKIX METOA0M.

CamocrositeibHasi padora. [loaroToBka K MPaKTHUECKUM 3aHATHAM (M3Y4YCHHE TEOPETHYECKOTO
MaTepuaia Mo TeMe, BBIIIOJHEHHE TOMAIIHEro 3a/IaHus — pelIeHNe 3a/1a4, MOATOTOBKA K TECTHPOBAHHUIO),
MOJITOTOBKA K BBIMIOJTHEHUIO JTa00paTOPHOU pabOTHI.

Texkymmii KOHTPOJIb — BEIOOPOYHAS MPOBEPKA JOMAIITHETO 3a/IaHUsl, YCTHBINA OMPOC y TOCKU, TECTUPO-
BaHUe, 3alIuTa JJabopaTopHOil paboTHI.

Tema 17. ®eppoMarseTuku U UX cBoiicTBa. Buxpesoe 3j1ekTpuyeckoe noJie.

Jlekuusi. @eppomaraneTuku U ux coiictsa. [Ipupona peppomarunernzma. DHeprus MarHUTHOTO T10-
ns. O0beMHas TIOTHOCTDH dHeprun. Buxpesoe snekTpuueckoe mosie. Tok cmenienus. KBasucranuonap-
HBIE TOKH.

IIpakTuuyeckoe 3ansaTHe 1. DeppoMarHeTUKH.

IIpakTHuyeckoe 3aHsATHE 2. DHEPTUsSI MATHUTHOTO MOJIS.

JlaGopaTopHasi padora. V3yueHne penakcallMOHHBIX KOJIeOaHHii B CXeMe ¢ HEOHOBOH JIAMTIOM.

CamocrosiTeibHasi padora. [loAroToBka K MPAaKTHUYECKUM 3aHATHAM (M3YYCHHE TEOPETHYECKOTO
MaTepuaia Mo TeMe, BBIIIOJHEHUE TOMAIIHETrO 3a/IaHus — PElICHHe 3a/1a4, OATOTOBKA K TECTHPOBAHHUIO),
MOJITOTOBKA K BBIMIOJTHEHUIO JTA00paTOPHOU pabOTHI.

Texkymmii KOHTPOJIb — BEIOOPOYHAS MPOBEPKA JOMAIITHETO 3a/IaHUsl, YCTHBINA OMPOC y TOCKU, TECTUPO-
BaHUE, 3alIuTa JJaOOpaTOpHOI paboTHI.

Tema 18. Cucrema ypapHeHuii MakcBeJlJia 11 MATHUTHOTO M0JISl. DJIEKTPOMATHUTHbIE BOJIHBI.

Jlekuusi. Cuctema ypaBHeHM MakcBeiuia Uii MarHUTHOroO mojs. MaTepuanbHble ypaBHEHUs
ITpUHIMT OTHOCUTEIBHOCTH B 3JIEKTPOJUHAMHKE. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA Oerynux 3jek-
TPOMAarHUTHBIX BOJIH. DHEPIHs 3JEKTPOMArHUTHBIX BOJIH. [I0TOK sHEprum.

IIpakruyeckoe 3anaTue 1. Cucrema ypaBHeHuil MakcBesia.

IIpakTuyeckoe 3aHsATHE 2. DIIEKTPOMATHUTHBIE BOJIHEI.

JlaGopaTopHasi padoTa. M3ydeHue 31eKTpOHHOTO ocuiiorpagda.

CamocrositenbHast padora. [loaroroBka K NMPAaKTHYECKUM 3aHATHAM (M3Y4EHHE TEOPETUYECKOIO
MaTepuaia o TeMe, BBIIIOJHEHUE TOMAIIHErO 3a/laHus — pEeLICHHE 3a/1a4, IOATOTOBKA K TECTUPOBAHHUIO),
MOJITOTOBKA K BBIMIOJIHEHUIO JIAOOPAaTOPHOI pabOTHI.

Texkyuuii KOHTPOJIb — BBIOOPOYHAst MPOBEPKa JOMAIIIHETO 3aJIaHKs, YCTHBIN OMPOC Y TOCKH, TECTUPO-
BaHMHe, 3alluTa Ja00opaTopHON paboTHI.

Tema 19. UnTepdpepennus csera.

Jleknus. Ontuka. VnTepdepenuus cBeta. KorepeHTHOCTh U MOHOXpOMAaTHYHOCTh. CHoOCOObI Ha-
OmoaeHus uHTepepeHiy ceeta. Pacyet nHTe(hepeHIIMOHHOM KapTHHBI OT ABYX HCTOYHHKOB.

IIpakTnyeckoe 3ansitue. Mutepdepenuus caera.

JlaGoparopHnas pa6ora. OnpeneneHue JJIMHbBI CBETOBOM BOJHBI C TOMOLIBI0 Kosel HproToHa.

CamocrositenbHasi padora. [loaroroBka K NPAaKTUYECKUM 3aHATHAM (M3Y4EHHE TEOPETUYECKOIO
MaTepuaja 1o TeMe, BHIMOJIHEHHE JOMAIIHETo 3aJaHus — pelleHue 3aJay), IOAr0TOBKA K BBINOJIHEHHIO
nabopaTtopHOil pabOTHI.
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Texkymmii KOHTPOJIb — BEIOOPOYHASI MIPOBEPKA JIOMAIIIHETO 33/1aHUS, YCTHBIM OMPOC Y JTOCKH, 3allluTa
nabopaTopHOil paboTHI.

Tema 20. ludpakuus cBera.

Jlexknus. {udpakuusa csera. [Ipunnun Iroiirenca-®penens. 3ous1 @penens. Audpaxims Ha oTHON
IeTH U Ha AudpakimoHHO pemeTke. JJudpakuus peHTTeHOBCKMX BOJH Ha IPOCTPAHCTBEHHOI peleTke.

IIpakruyeckoe 3ausTue. udpakmums cera.

JlaGopaTopHast padora 1. OnpesneneHue JIHMHBI CBETOBOM BOJIHBI C TOMOIIBI0 OUTpr3Mbl DpeHers.

JlaGopaTopHasi padora 2. OmnpezeneHue JIUHBI CBETOBOI BOJIHBI MPHU MOMOIIU JHU(PPAKIMOHHON
PELIETKU.

CaMmocrosiTeibHasi padora. [loarotoBka K MPAaKTUYECKUM 3aHATUSIM (M3ydeHHE TEOPETUYECKOTO
MaTepuaja 1o TeMe, BHIIOJIHEHHE JOMAIIHETo 3aJaHus — pellleHue 3ajay), IOAr0TOBKA K BBINOJIHEHHIO
1abopaTopHBIX padoT.

Texkyumuii KOHTPOJIb — BHIOOPOYHAS NPOBEPKA JTOMALIHETr0 3aJ(aHMsl, YCTHBI ONpOC y AOCKH, 3allUTa
1ab0opaTopHBIX padoT.

Tema 21. lucnepcusi ¥ NoJsIpU3anus cBeTa.

Jleknus. Jlucniepcus cBera. DieKTpoHHas Teopus aucnepcuu. HopmanbHast 1 aHOMaIbHAs TUCTIEP-
cus. [longpusanus 37eKTpOMarHUTHBIX BOJIH. CrocoObl IMOJIydyeHHs MOJSIPU30BAHHOTO CBETa. 3aKOH
Mairoca.

IIpakruyeckoe 3ansiTHe. [lycniepcus U MOJIIpU3aLysl CBETA.

JlaGoparopHnas padora 1. VMccinenoBanue qucnepcuul CTEKITHHOW MPU3MBI.

JlaGopaTropHnas pa6ora 2. l3yueHue 3aKk0OHOB NOJSIpU3aLMM CBETA.

CamocrositenbHast padora. [loaroroBka K NPAaKTUYECKUM 3aHATHAM (M3y4EHHE TEOPETUYECKOIO
MaTepuaia 10 TeMe, BBIIOJIHEHHUE JOMAIIHEro 3aJaHus — pPelIeHHe 3ajad), MOATOTOBKA K BBIOJHEHUIO
1abopaTopHBIX padoT.

Texkyuuii KOHTPOJIb — BEIOOPOYHAs MPOBEPKA JTOMALIHETr0 3aJ{aHMsl, YCTHBI ONpOC y AOCKH, 3allUTa
n1abopaTopHBIX padoT.

Tema 22. KBanToBasi npupoja usiaydenus. ®orosrdgexr.

Jlexknusi. KBanroBas npupoa usinydeHus. TemioBoe u3iydyeHne. 3aKOHbI TEIIOBOTO M3Ty4eHHs a0-
COJIOTHO 4epHoro tena. Moroanextpuueckuii 3¢¢dexT. 3akoHbl BHemHero ¢Gotodddexra. YpaBHeHHE
Ounmrelina as porodrddexra. KpacHas rpanuna gorosrddexra.

IMpakTuyeckoe 3ansaTne. KBanropas npupoaa uznydeHus. Potodppexr.

JlabopatopHnas padora 1. MccnenoBanue TenjaoBOro U3JIy4eHUs.

JlaGopaTopHasi padoTa 2. 13yuenue 3akoHOB poTodhdeKTa.

CamocrosiTesqibHasi padora. [IoarotoBka K NMPakTUYECKHM 3aHATHAM (M3y4eHHE TEOPETUYECKOTO
Marepualia 1o TeMe, BHIIIOJHEHHE JOMAIITHEro 3alaHus — PEeLICHHEe 3a/1a4, IOJr0OTOBKA K TECTUPOBAHHIO),
MOJrOTOBKA K BBIMOJIHEHUIO JIAOOPAaTOPHBIX paboT.

Texymuii KOHTPOJIb — BEIOOPOYHAs IPOBEPKA JOMAIITHETO 3aJaHus, YCTHBII ONPOC y TOCKH, TECTUPO-
BaHME, 3aIIUTAa JJA0OPATOPHBIX paldoT.

Tema 23. TeopeTuueckne 0CHOBbI KBAHTOBOI MeXaHHKH.

Jlekuusi. otonsl. Dpdext Komnrona. AromHas u saepHas pusznka. Gu3nveckre 0CHOBBI KBAHTO-
BOW MEXaHUKH.

IIpakTuuyeckoe 3anaTHe. TeopeTHUECKHE OCHOBBI KBAHTOBOI MEXaHUKH.
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CamocrosiTeibHasi padora. [loaroToBka K MPaKTHUECKUM 3aHATHAM (M3Y4YCHHE TEOPETHYECKOTO
MaTepuaia 1Mo TeMe, BHIIOJIHEHHUE JOMAIIHETO 3aJlaHus — PEIIeHHe 3aj1ay), MOATOTOBKA K BBIOJHEHUIO
1abopaTopHBIX padoT.

Texkymmii KOHTPOJIb — BEIOOPOYHAS IPOBEPKA TOMAIITHETO 3a/I1aHUs, YCTHBIN OMPOC Y JTOCKH.

Tema 24. Ctrauuonapubie coctosinus. YpapHenune lllpequnrepa a1 cranmoHapHbIX COCTOSIHUIA.

Jleknusi. Ilpunuun HeomnpeaeneHHOCTH. KopmycKynsipHO-BOTHOBOW ayanu3M. CTallMOHapHBIE CO-
cTostHus. YpaBHenue Lllpenunrepa At CTaMOHAPHBIX COCTOSIHUM.

IIpakruyeckoe 3ansaTue. Y papHenue lllpenunarepa 1 cTallMOHAPHBIX COCTOSIHUM.

CamocrositeqibHass padora. [loarotoBka K NMpakTUYECKUM 3aHATHAM (M3y4EHHE TEOPETHYECKOTO
MaTepuaia 1o TeMe, BHIIOJHEHHE JOMAITHETO 3a/IaHus — PELICHHEe 3a/1a4).

Texymmii KOHTPOJIb — BEIOOPOYHAS IPOBEPKA TOMAIITHETO 3a/1aHUs, YCTHBIN OMPOC Y TOCKH.

Tema 25. /IBuskeHue cBo00aHOM yacTuubl. [loTeHuaabHbIA 0apbep.

Jleknusi. Ilpunuun HeomnpeaeneHHOCTH. KopnycKynsipHO-BOTHOBOW ayanu3M. CTallMOHapHBIE CO-
crosiaus. YpasHeHue lllpenunrepa mist ctanronapHbeix coctostHuit. TyHHenbHbIH 3¢ dekt. YacTuna B mo-
TEHUUAIBHOM siMe. ['apMOHMYECKHI OCHUIITATOP.

Ipakruyeckoe 3anusiTue. TyHHETbHBINA YPPEKT.

CamocrosiTesibHass padora. [loarotoBka K NMpakTUYECKUM 3aHATHAM (M3y4E€HHE TEOPETHYECKOTO
Martepuaia 1o TeMe, BHITOJIHEHHE JOMAIIHETO 3a/1aHus — peLleHUe 3a1a4).

Texymmii KOHTPOJIb — BBIOOPOYHAS TMPOBEpPKA JOMAIIHETO 3aJaHMs, YCTHBIA ONPOC Y JAOCKH, KOH-
TpoJibHas pabora.

Tema 26. ATom Boopoa.

Jlekuusi. Atom Bogopoja. IlonoxeHnue 31eKTpoHa B aToMe BOJOpOJA. I'1aBHbIE KBAHTOBBIE YHCIIA.
CrnieKTpsl UCITYCKAHUS U MOTJIOLICHUS.

IIpakTH4yeckoe 3ansiTHE. ATOM BOJOPOJA.

JlaGopaTophnas pab6ora 1. 13yuenue cnektpa Bogopoja.

JlaGopaTopHnas pa6ora 2. 3yueHue napamMeTpoB JIa3€pHOTO U3ITy4YEHHUS.

CamocrositenbHasi padora. [loaroroBka K NMPAaKTUYECKUM 3aHATHAM (M3y4€HHE TEOPETUYECKOIO
MaTepuaia o TeMe, BBIIIOJHEHUE IOMAIIHEro 3a/laHus — pEelIeHHe 3a/1a4, IOATOTOBKA K TECTUPOBAHHUIO),
MOATOTOBKA K BBIIIOJIHEHUIO JIA0OPATOPHBIX PabOT.

Texkyuuii KOHTPOJIb — BEIOOpOYHAs MPOBEpKa JIOMAIIHETO 3aJaHusl, YCTHBIN ONPOC y TOCKU, TECTUPO-
BaHUE, 3alllUTa JAOOPATOPHBIX padoT.

Tema 27. Ctpoenue siapa. SlnepHble peakumu.

Jlexnus. Snpa aromoB. HykinoHbl. XapakTepUCTUKU SACPHBIX COCTOSHUMU. SnepHble cuiibl. Monenu
anpa. [lepexonbl MeXy IepHBIMHU COCTOSIHUAMU. S nepHble peakuuu. Llennasa peakuus neneHus.

IIpakru4yeckoe 3ansaTHe. CTpoeHue sapa. SnepHble peakiuu.

CamocrositenbHast padora. [loaroroBka K NMPAaKTUUECKUM 3aHATHAM (M3y4€HHE TEOPETUYECKOIO
MaTepuaia 1o TeMe, BBIIOJHEHHE JOMAIIHETO 3a/laHus — peLIeHHe 3a/1a4).

Texkyuuii KOHTPOJIb — BEIOOPOYHAS POBEPKA IOMAIIIHETO 3a/1aHUs, YCTHBIH OMPOC Y TIOCKH.

IIpoMe:xyTouHas aTTecTanus 10 AUCHUILUINHE: 3a4eT, IK3aMeH.

W3yueHne TUCHUIUINHBI BO 2-M CEMecTpe 3akaHuuBaeTcs Au((HepeHIIMPOBAHHBIM 3a4€TOM, B 3-M U 4-M
ceMecTpax — 9K3aMEHOM. 3a4eT U 3K3aMeH MPOBOJAATCS B COOTBETCTBMHU ¢ [lonoxkeHneM o 3aueTHOM U dK3a-
MeHaoHHoM ceccusix B HUY MOU u uncTpyKTHBHBIM TMCbMOM OT 14.05.2012r. Ne 21-23.
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5. IlepeyeHb y4eOHO-METOANYECKOT0 o0ecnevyeHus AJisl CAMOCTOSATEIbHOI padoThl 00y4aoMuXCcst
o IMCIMIIJIMHE

Jliist obecriedyeHust CaMOCTOSATEIbHON pabOThl pa3padOTaHBbI:
v\ METOJMYECKHE YKA3aHUs 10 CAMOCTOSATEIBHON paboTe MPH MOArOTOBKE K MPAKTHYECKUM 3aHs-
TUSM U TAOOPAaTOPHBIM paboTaM, BHITMIOTHEHUH pacueTHO-rpadudeckor paboThl;
v’ Metoaudeckue mocobus «Bompockl M 3amaHus K Ja0OpaTOpHBIM padoTaM 10 (H3HKE» B 3-X
qacTAX;
v Metoaudeckoe nmocobue « TecToBbIE 3a1aHUs 110 (PUBHKEY.

6. ®oHA OLIEHOYHBIX CPEACTB /ISl MPOBeIEHUsS] NMPOMEKYTOYHOW aTTecTAUMU 00Y4YAIOUIUXCH MO
AUCUMILINHE

6.1. Ilepeyenb KOMIIETEHIUI C YKa3aHMEM 3TanoB UX GopMHUPOBaAHUS

ITpu ocBoeHMHM AuCTUTUIMHEI popMupyroTes cienyromue kommnereniuu: OITK-1, OIK-3.

Yka3aHHbIe KOMIIETCHIIMHA (POPMUPYIOTCS B COOTBETCTBHUHU CO CIIEIYIOIIMMU ITANIAMU:

1. ®opMupoBaHUE U PA3BUTHE TEOPETHUECKUX 3HAHHM, MPETYCMOTPEHHBIE YKa3aHHBIMU KOMIIETEHIIUS-
MU (JIEKIIMOHHBIE 3aHITHSI, CAMOCTOSITeNIbHast paboTa CTYICHTOB).

2. IlpuobpeTenre u pa3BUTHE NMPAKTHYECKUX YMEHUH, MPETyCMOTPEHHBIX KOMIIETCHIIMAMHU (TIPaKTHIe-
CKHe 3aHATHs, 1a00paTopHbIe padOTHI, CAMOCTOSITeIbHAsI paboTa CTY/IEHTOB).

3. 3akpernieHne TeOPEeTUIECKUX 3HAHUH, YMEHUIN M MPAKTUYECKUX HABBIKOB, MPETYCMOTPEHHBIX KOM-
METEHIMAMH, B XOJI€ 3alIUT Ja0OpaTOPHBIX paboT, a TakKKe PEIICHHs] KOHKPETHBIX TEXHUUECKUX 3a/1a4 Ha
MPaKTUUECKUX 3aHITHUAX, YCTIICIIHOW CAauu 3a4eTa ¥ dK3aMeHa.

6.2. Onucanne nokasarteseili H KpUTepHeB OLEHUBAHUS KOMIIETEHIMII HA Pa3JIMYHBIX 3TANaX MX
(¢popmupoBaHus, onUcaHNe MIKAJ OLeHUBAHUS

CchopMHpOBaHHOCTh KOMIETEHIIMU B PAMKaX OCBOCHUS JAaHHOM AMCLUIIMHBI OLIEHUBAETCS 1O TPeX-
YPOBHEBOM ILIKaje:

- MOPOTOBBIM YpOBEHb SBISAETCA 00s3aTeJIbHBIM A1 BCeX OOYYaroIIMXCsl MO 3aBEPIICHUH OCBOCHUS
JUCLMILINHBL;

- MIPOJBUHYTHII YPOBEHb XapaKTEepPHU3yeTCs MPEBBIIIEHUEM MHUHUMAJIBHBIX XapaKTEPUCTUK cHOpMHUpO-
BaHHOCTH KOMIIETEHLIUY 110 3aBEPIICHUU OCBOCHUS JUCLIUILINHBI;

- STAJOHHBIM YPOBEHb XAPAKTEPU3YETCS] MAKCUMAIBHO BO3MOKHOHN BBIPAKEHHOCTHIO KOMIIETEHIIMH U
SBJIAETCS] BaXKHBIM Ka4€CTBEHHBIM OPUEHTHUPOM JJI1 CAMOCOBEPIIIEHCTBOBAHMUS.

ITpu nocTatoyHOM KauecTBe ocBoeHMs Oosee 80% MpuBeIeHHbIX 3HAHUH, YMEHUI U HaBBIKOB NPETO/a-
BaTejb OLICHMBAET OCBOCHHE NAHHON KOMIIETEHIMM B paMKax HacCTOSALIEW JUCHMILIMHBI HA 3TATOHHOM
YpOBHE, ITpHu ocBoeHUH Oosiee 60% MpHBEACHHBIX 3HAHUN, YMEHUH M HaBBIKOB — Ha MPOJBUHYTOM, IPHU OC-
BoeHuu 6oiiee 40% npuBeICHHBIX 3HAHUM, YMEHUH U HaBBIKOB — Ha IOPOTOBOM YpOBHE. B mpoTuBHOM city-
yae KOMIIETEHLIMS B PaMKaX HacTOSAIIEH JUCIUIUIMHBI CYUTAETCS HEOCBOCHHOM.

VYpoBeHb cHOPMHUPOBAHHOCTH Ka)JI0W KOMIIETCHLIMU Ha Pa3JIMYHBIX dTanax ee (popMupoBaHMS B IpO-
LIeCCe OCBOCHUSI IaHHOW TUCLMILINHBI OLIEHUBAETCS B XOJ€ TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U IIPECTaB-
JIEH pa3JIMYHbIMU BUJAMU OLICHOYHBIX CPEJCTB.

Jlns onieHKM cOpPMUPOBAHHOCTH B paMKax JaHHON aucuuiuinHbl komrnereHiuit OIIK-1 «cmoco6Ho-
CTBIO NIPEJCTABIIATH aICKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHMM Hay4HYIO Kap-TUHY MUpa Ha OCHOBE 3Ha-
HUI OCHOBHBIX TOJI0’KE€HH, 3aKOHOB U METOJIOB €CTECTBEHHbIX HayK M MaTeMaTHukm», OIIK-3 «cnocoGHo-
CTBIO BBIIEJIATH €CTECTBEHHO HAyYHYIO CYIIIHOCTbH Ipo0seM, BOSHUKAIOUINX B X01¢ MpodecCuoHaIbHOM es-
TEJIbHOCTH, IPUBJIEKATh JJIS UX pelieHus GU3UKO-MaTeMaTHYeCKUi annapar» IpernojaBaTeieM OlleHUBaeT-
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Ccsl coZiepKaTebHasl CTOPOHA M KaYeCTBO MATepUANIOB, MPUBEACHHBIX B OTYETAX CTYACHTOB MO J1abopaTop-
HBIM pa0OTaM, MPAKTHUYECKUM 3aHITHUSIM, pacyeTHO-rpaguuecKkuM padoTaM. YUUTHIBAIOTCS TaKXKe OTBETHI
CTYJIEHTa Ha BOMNPOCHI 10 COOTBETCTBYIOIIMM BHJAM 3aHATHH MPU TEKYIIEM KOHTPOJIE — YCTHBIX OMpPOCax,
3aluTax JIa0OpaTOpHBIX PadoT U pacyeTHO-rpadudecKkux paboT, OTBETaX Ha MPAKTHICCKUX 3aHATHUSIX.

HpI/IHI/IMaeTCH BO BHUMAHUC 3HAHHUE O6y‘-IaIOH_[I/IMI/ICHI (1)I/IBI/I‘ICCKI/IX ﬂBHeHHﬁ, (bYH,Z[aMeHTaJ'IBHBIX IIOHs-
TI/II\/’I, CANHUL U3MCPCHHA BCIIMYNH, paCCMAaTPUBACMbIX B AUCHUIIIIMHE, MCCTO (1)I/I3I/I‘-I€CKI/IX 3HAHUU B HpO(bGC-
CHMOHAJIbHOM JACATCIIbHOCTH.

Hanuune ymMeHmii: pemats TUIIOBBIE 33a4d 1O pa3jesiaM JUCUUIUIMHBI, IPUMEHATH MOJyYeHHbIE 3Ha-
HUS U YMETH BBIACISATH KOHKPETHOE (U3MIECKOE COJEpKaHUe B MPHUKIATHBIX 33/71a4aX MpoQecCUOHATEHOMI
NesITeIbHOCTH, 00001aTh, aHATM3UPOBATh M BOCIPUHUMATh MOJYYEHHYI0 HH(POPMAIHMIO, CTABUTH IENU H
BBIOMPATH MYTH UX JOCTHKCHHUS.

[IpucyrcTBHE HABBIKOB: YMEHUS BIAAETh COBPEMEHHON HAYYHOM anmaparypo, BIaJICHUE OCHOBHBIMU
METOJIaMH TTOCTAHOBKU ¥ MPOBEJICHHUS (DU3MUECKOTO IKCIIEPUMEHTA, UCCIICIOBAHUSA, a TAK)KE PEIICHUs pac-
YETHBIX 3a7a4.

Kpurepun oneHuBanusi ypoBHs ¢()OPMHPOBAHHOCTH KOMIIETEHIIHI1 B IIpoLecce BHINOJHEHUS U 3a11H-
ThI J1a00PAaTOPHBIX PadoT, pacyeTHO-rpaguuecKUX padoT, B pe3yJbTaTe BBINOJHEHHS 3aJaHUH Ha
NPAKTHYECKHUX 3aHATHAX.

Kpurepun ouenuBanusi ypoBHsi chopmupoBanHoctu komnereHiuii OIIK-1 «cmocobHOCTRIO Tpea-
CTaBJIATH a/ICKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHHUIl Hay4yHYIO KapTUHY MUpPA Ha OCHOBE 3HAHUN OCHOB-
HBIX IOJIOXKEHUH, 3aKOHOB M METOJI0OB €CTECTBEHHbIX HayK W mMareMaTukny», OIIK-3 «crnocoOHOCTBIO BbIjIE-
JSITh €CTECTBEHHO HAYYHYIO CYLTHOCTH MPOOJIEM, BOSHUKAIOUIUX B X0/€ NPO(pECCUOHATBHON e TeIbHOCTH,
IpUBJIEKaTh I UX pelleHus (PU3MKO-MaTeMaTHUYECKHH ammapar» HCIOJIb3YIOTCS B MpOIecce 3alluThl Ja-
00paToOpHBIX paboT, KaK (HOPMBI TEKYIIETO KOHTPOJIS.

Ha 3amuTe COOTBETCTBYIOLIMX JIAOOPATOPHBIX PabOT (CM. MeToauueckue ykaszaHus: PU3NUecKuit
MpakTUKyM. Mexanuka u mMojiekyisipHas ¢usuka. B.E. Banos, B.I'. Ko3znos, B.A. Haiinenos, I'.B. Cenu-
mieB: yuebnoe nocobue — Cmonerck: pumman FOYBIIO «MOU(TY)» B r. Cmonencke, 2007.- 55 c., Apuiu-
HeHKOo M.A. Onucanus 1a6opaTOpHBIX padoT Mo pU3UKE U METOANYECKHE YKa3aHHsA K HUM (3JIEKTPUUYECTBO
U MarHeTH3M): yueOHO-MeToandeckas paspadbortka/ M. A. Apmunenko, B. E. MBanos, B.A. Haiinenos, I'.B.
Cenume — Cmonenckuiit puman FOYBIIO «MDOU(TVY)», 2009.-76¢.) cTyIeHT OTBEYaeT HA MATH BOMPO-
COB, cojepkauxcsa B kapTouke (Meroguueckue nmocodusi: Cenumes I'.B. Borpocs! u 3amanust k nabopa-
TopHBIM pabotam mo ¢usuke. Yacts 1/ I'.B. Cemmmes, T.B. IIupokux. Cmonenck: ¢unmuan 'OYBIIO
«MDBU(TVY)» B 1. Cmonencke, 2007.- 39 c., beikoB A. A. Borpock! u 3aganus K J1a0OpaTOPHBIM paboTam o
¢usuke. Yacts 2, iBanoB B. E. Bonpocs! 1 3aganus k 1abopaTopHbIM paboTam o ¢usuke, 4.3).

[Mpumep kapTOUKH N0 3amuTe JabopatopHo padoThl «3yueHue KolieOaHMT MATEMAaTHIECKOTO Ma-
STHHAKa»

1. MaremaTrueckuii MasiTHUK COBepIaeT kKosiebanust 1o 3akony o= 0,10 sin (5,0 t+x/6) (pan).
Bo CKOJIbKO pa3 OTIMYAOTCS OTKJIOHEHUSI MAasiTHUKA OT MOJOXeHus paBHoBecus ciycts 4,00 u 4,25 nepuo-
J1a KoJieOaHUiA.

2. HaiiTi OTHOLIEHHE TTepUo/Ia KoyieOaHnii MasTHUKA ¢ aMILTUTYI0M 0o, =60° K iepuoy ¢ op1=5°.

3. OmpeneuTe 4acTOTy KOJICOAHNH MaTEMAaTUYECKOTO MasiTHUKA JTHHOMN 0,58M.

4. MareMaTHUeCKUI MasiTHUK COBepInaeT koyedanus 1o 3akony o= 0,10 sin (5,0 t+ n/6) (pan).
KaxoBa (haza koneGanuii mpu t = 0?
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5.3aBuCHUT 1 nepuoa KojebOaHuii MaTeMaTHYECKOro MasTHUKA OT MacChl pr33?

[Tpumep kapToUKH 10 3ammuTe 1aboparopHoii padboTsl «M3yuenue rdpdexra Xomiay

1. DNEKTPOH JIETUT MPSMOJIMHEHHO B OJIHOPOJHOM MAarHUTHOM IIOJIE, TIPEACTABICHHOM CYIEPIO3HU-
Uel B3aMMHO TEPICHAUKYJSPHBIX SJIEKTPUYECKOTO W MArHUTHOTO MoJieH. YKa3aTh Ha-
MIPaBJICHUE CKOPOCTH 3JICKTPOHA.

1. Ot Hac 2. K mam

2. BeuucauTh HanpsHKEHHOCTH AJIEKTPUUYECKOTo 1ot E, coolmaromero 3JeKTpoHy YCKOpPEeHHe a =
9,8 m/c’.
1.5,6:10"" B/m 2.5,6:10° B/m 3.5,5B/M

3. Uemy paBHa oTHOCHTENbHAs omunOKa € (%) Mpu U3MEpPEeHUH TeKyIero yepe3 odpaser Toka i = 2,5
MA?

1. 1,5% 2.3,0% 3.0,50 %

4. CKoJIBbKO 00OpPOTOB B CEKYHIY N COBEPIIACT AIEKTPOH, IBUTASACH MO OKPYXKHOCTH, KOTOPYIO OH
ONIHACBHIBAET B OJHOPOJJHOM MAarHUTHOM I10JIE€ C UHAYKIHEN B = 2,0-10% Tu?
1.56-10° ¢ 2.34:10"¢" 3.2,6¢"

5. B ciydae sddexra Xoia s HATPUEBOTO POBOHUKA NIPU IUIOTHOCTH Toka j = 150 A/eM” u
MarHuTHOUM MHAYKIuu B = 2,00 Tn HanpsokeHHOCTH TomnepeyHoro snekTpudeckoro noist E = 0,750 mB/wm.
[InoTtHOCTS Hatpus p = 0,970 r/cm’. HaiiTH OTHOIIGHHE KOHIEHTPALHH JJIEKTPOHOB MPOBOXMMOCTH N K
KOHIICHTPAIH aTOMOB B 3TOM IPOBOTHUKE.

1.0913 2.0,957 3.0,985

ITpumep KapTouku 1abopaTopHOil paboThl «3yueHue 3akoHOB (poToddhdexTar
1. Kakoii ¢poroaddext ucnonpzyercs: B BAKyyMHBIX (POTOIIEMEHTaX ?
1. Baennuii 2. BuyTpeHHuit
2. Bo ckonbko pa3 aHeprus (HoToHa, 007IaIAI0MIETO UMITYJIECOM 8x107>" krem/c, GoIbIIC KHHETHYC-
CKOM 3HEPTUH IJIEKTPOHA, TOJTYYEHHON UM IPU MPOXOXKICHUH PA3HOCTU MOTeHIManos 5 B?
1.6 2.3 3. 1,5
3. Kakoif a1ekTpo/1 0CBEIaoT B BAKYYMHOM (OTO3JIEMEHTE JIsl BOSHUKHOBEHUS poTorddexTa?
1. Anox 2. Karton 3. be3paznuuno
4. Yemy paBHO 3aJep KHBaIoOIIee HAMpPsHKEHHUE I (POTOAIEKTPOHOB, BEIPHIBAEMBIX C MOBEPXHOCTH Me-
Tajyia CBETOM C dHEprueii PoToHOB 7,8% 107" Jik, ecim paGota BhIXOaA U3 3TOr0 MeTamia 3x 10" JIx?
1.5 2.4 3.3
5. Karms Bobr o0bemoM 0,2 mut morsiomniaet 3a Bpems 1 ¢ koaudectBo N = 10" (hOTOHOB MOHOXpOMa-
TUYECKOTO cBeTa JUIMHON BoJiHbI 0,75 MkM. Haiitu ckopocTh moBsbieHus Temneparypsl Boabl. CunuTarh u3-
BECTHBIMHU YJIEIbHYIO TEIUIOEMKOCTb BOJbI, €€ INIOTHOCTh, CKOPOCTh CBETA BaKyyMe U MOCTOsiHHY!O Inanka.
[Torepsmu sHEpruu npeHeOpeyb.
1.0,31 K/c 2.0,031 K/e 3.0,22 K/c

[TosHBII OTBET HA TPU BOMIPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH KOMITETCHIIUN
Ha JaHHOM dTarne ee (popMHpOBaHMs, TOJTHBI OTBET HA YETHIpE BOIMPOCA — MPOABHHYTOMY YPOBHIO, MPH
MOJHOM OTBETE Ha MATh BOIPOCOB — 3TAJIOHHOMY YPOBHIO.

Kputepun onenuBanus yposusi chopmupoBanHoctu kommereHuii OIIK-1 «cnocobHoCThIO MIpencTas-
JSATh aJICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHMH HAyYHYIO KapTHHY MHUpa Ha OCHOBE 3HAHUM OCHOBHBIX
MIOJIO’KEHUH, 3aKOHOB M METO/IOB €CTECTBEHHBIX HayK W MareMaTHku», OITK-3 «crmocoOHOCTBHIO BBIACTATH
€CTECTBEHHO HAYYHYIO CYIIHOCTH MPOOJIEM, BOSHUKAIOIIUX B X0€ NPOPECCHOHAIBHON e TeIbHOCTH, IPH-
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BJICKATH JUJISl MX PEIIeHHUsS (PU3UKO-MAaTEMAaTHYECKUI armapaTy) IPUMEHSIOTCS B MIPOIECCE 3alUThI PaCYETHO-
rpadudeckoi paboThl, Kak (OPMBI TEKYIIETO KOHTPOJIS.
B mporecce 3amutsl pacyeTHO-rpaduueckoit paboTel «MexaHuka, MOJEKYIsIpHas (pU3MKa U TePMOIH-
HaMHKay CTYICHTY 337al0Tcs 3 BOMpOca U3 CIEAYIOIIETO NPUMEPHOTO NEPEUHS:
. Kak ¢opmynupyercst 3akoH cOXpaHEHHS UMITYJIbCa?
. B Kakux ycnoBUSX BBIINOJHIETCS 3aKOH COXPAHEHUS! UMITYJIbCA B CUCTEME B3aUMOJICHCTBYIOLIUX TEN?
. Kak paccuuraTh paboTy nepeMeHHON CHIIbI?
. B yem 3axmrouaercst pusndeckuii cMbIca BeTuauHbI 1 BT?
. UTo Takoe mojHasi MEXaHU4YeCKas SHEPT sl CUCTEMBbI Tel?
. Kak ¢opmynupyercst 3ak0oH cCOXpaHEHHS MEXaHUYECKOW YHEPTHH?
. JaiiTe onpeaeneHre MOMEHTa HHEPLUU MaTEPUATIBbHON TOUKN?
. Chopmymupyiite Teopemy Llteiinepa.
9. Yto Takoe Mie4o CUIIbl OTHOCUTEIBHO HEKOTOPOH OCH BpalleHHs ?
10. ChopmynupyiiTe 3aKOH COXpaHCHHUS MOMEHTA UMITYJIbCA.
11. Kakoii Bug nmMeeT ypaBHEHHE COCTOSTHUSI HIelIbHOTO ra3a (ypaBHeHne MenneneeBa-Knaneiipona)?
12. Kax 3aBuCHT cpeaHss apuMeTHIecKasi CKOPOCTh MOJIEKYJI Ta3a OT TeMIIEPaTyphl?
13. ChopmynupyliTe iepBOit Ha4aI0 TEPMOTUHAMUKH.
14. Kaxoit mpouecc HazbiBaeTcst nzorepmudeckuM? M3oxopusiM? M306apaeiM? Annabatudeckum?
15. Kak paccuurats KI1/] TermioBoit MamnHbl?
16. 13 kakux u3onpouneccoB cocTouT uuki Kapuo?
17. ChopmynupyiiTe BTOpOH 3aKOH TEPMOIMHAMUKH.

03NN KW~

B npouecce 3amutel pacyeTHo-rpadguyeckoil paboThl «neKTpocTaThuka. [10cTOSHHBIN 37IeKTpUUYECKHi
TOK. DJIEKTPOMArHeTU3M» CTYJICHTY 3aJJal0Tcsl 3 BOIPOCa U3 CIEIYIOLIEr0 MPUMEPHOTO ePEeyHS:

1. Chopmymnupyiite 3akon Kymnona.

2. Kak 3aBHCUT HaIpsHKEHHOCTD IMOJII pPaBHOMEPHO 3apsKEHHOM JJIMHHOM HUTH OT PacCTOSHUS 70 ee
cepenvHbl?

3. Ot uero 3aBUCHUT €MKOCTb IUIOCKOTO KOHEHcaTopa?

4. JlaliTe onpeneneHue NOTOKa BEKTOPA HAIPSKEHHOCTH AIEKTPOCTATUYECKOTO MOJIS.

5. Chopmynupyiite Teopemy Octporpaackoro-I'aycca ans Bakyyma.

6. 3akon Oma B muddepeHInanbHON opMe 3armcy.

7. Kak onpeaenuTs SHEPruio, BBIACIAIONUIYIOCS B MIPOBOJIHUKE MPH MPOXOKACHUHU 3JIEKTPUIECKOTO TO-
Ka?

8. ChopmynupyiiTe 3akoH Amnepa?

9. Kak omnpenenuth HampasieHue cuiibl JIopeHIa, 1eHCTBYIOIEH Ha 3aps B OJHOPOJHOM MAarHUTHOM
nose?

10. daiiTe onpeseaeHne MOTOKa BEKTOpa MArHUTHONW MHIYKIIMU Yepe3 IUNIOCKYIO IOBEPXHOCTH?

11. Chopmynupyiite npasuiio JleHna.

12. ChopmynupyiTe 3aKOH IOJHOTO TOKA AJIS BaKyyMma.

[TonHBIA OTBET HA OJUH BOTPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETEH-
MY Ha JIaHHOM JTare ee (GOPMUPOBAHUSI, TOJTHBII OTBET HA JiBa BOMPOCA — MPOJBUHYTOMY YPOBHIO, TIPH
MIOJIHOM OTBETE Ha TPU BONPOCA — ATAIOHHOMY YPOBHIO.

Kputepun onenuBanus ypoHsi chopmupoBanHocTy komrereHuii OIIK-1 «cnocoOHOCTRIO MpencTas-
JSATh aJIEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI Hay4HYIO Kap-THHY MHUpa Ha OCHOBE 3HAHUU OCHOBHBIX
MIOJIOKEHUH, 3aKOHOB M METO/IOB €CTECTBEHHBIX HayK W MareMaTuku», OITK-3 «crmocoOHOCTHIO BBIACTATH
€CTECTBEHHO HAYYHYIO CYIIHOCTH MPOOJIEM, BOSHUKAIOIIUX B X0€ MPOPECCHOHAIBHON e TeIHbHOCTH, TPH-
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BJICKATh JJI1 UX pelleHus] (PU3MKO-MaTeMaTUUYeCKUN armapar» JTUarHOCTHPYIOTCS B pe3yJbTaTe BBIMOJIHE-
HUS 33/IaHUI Ha TPAKTUYECKUX 3aHITHUIX.

OnenuBaeTcss akTUBHOCTH PaOOTHI CTY/IGHTOB HAa MPAKTHUYECKUX 3aHATHUSAX, TIIyOMHA OTBETOB CTY/IEHTA
«y IOCKW» IPHU YCTHBIX ONPOCAxX B MPOLIECCE BHIMOJHEHUS 33JJaHUM K Ka)KIOMY 3aHSTUIO, BBIMIOJHEHUE J10-
MAaITHHX 33JaHUAHN, TPABUIBHOCTH OTBETOB MPH OJIMI-OMIPOCAX U TECTUPOBAHUU.

3HaHWE OCHOBHBIX 3aKOHOB (DM3HUKH COOTBETCTBYET IMOPOTOBOMY YPOBHIO C)OPMHUPOBAHHOCTU KOMIIE-
TEHLMU HA JAaHHOM dTane ee (JOPMUPOBAHUS; B JOIMOJIHEHHE K TIOPOrOBOMY CAMOCTOSITEIIBHO PElaTh THIIO-
BbIE€ 33]1a4¥ COOTBETCTBYET MNPOJABUHYTOMY YPOBHIO; B IONIOJHEHUE K MMPOJIBUHYTOMY YMETh PEIlaTh 3a/1a4u
MOBBIIICHHON CJIOKHOCTU WM BIIAJIETh HABBIKAMU (PU3MYECKOTO DKCHEPHMEHTA COOTBETCTBYET ITAJOHHOMY
YPOBHIO.

CdopMupoBaHHOCTh KOMIETEHIIUU HE HIDKE IMOPOTOBOTO SIBISIETCS OCHOBAHHEM ISl IOTYCKa 00y4aro-
1Ierocsl K MpOMEKYTOYHOM aTTeCTalUU MO0 TAHHOMW TUCIUILINHE

dopmoii MPOMEKYTOYHOW aTTECTAIMK TI0 JAaHHON AUCHUTUTHHE ABIsieTCs MU hepeHIMpOBaHHBINA 3a4eT
(3-i1 cemecTp) u dk3amMeH (2-if u 4-ii cemecTpsl), oneHUBaeMble N0 mpuHsATOo B HUY «M3OW» verbipex-
0aJUTBHOM CHCTEME: KOTIUIHOY, «XOPOIIOY, KYyJOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHHOY.

3aueT u sK3aMeH 1o aucuuiinHe «Du3nKay TpoBOJAUTCS B YCTHOU (hopMe.

Kpurepuu oneHuBaHus NOCTUKEHHUH CTYIEHTOB (B COOTBETCTBHH C MHCTPYKTUBHBLIM NMHUCHMOM
HHUY M3MU ot 14 man 2012 roga Ne21-23):

OlleHKH «OTJIMYHOY 3aCTY)KUBAET CTY/ICHT, OOHAPYKUBIIUI BCECTOPOHHEE, CUCTEMAaTUIECKOE U TIIy-
00KO€ 3HaHWE MATEPUAIOB M3Y4aeMOU IHUCIUIUIMHBI, YMEHHE CBOOOJHO BBHITIONHITH 3a/IaHUS, MPETyCMOT-
pEHHBIE IPOrPaMMOM, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIN C JAOTNOJHHUTEILHON JIMTEPATYpPOH, pEKOMEHAO0-
BaHHOU pabodyeil mporpaMMoil TUCIMILTUHBI; TPOSBUBIINN TBOPUYECKHE CIOCOOHOCTH B MOHMUMAHHH, U3JI0-
KEHUH M HCIIOJIb30BAHUU MATEPUANOB M3YYCHHOW NUCIUIUIMHBI, O€3yNMpPEeYHO OTBETHUBIIEMY HE TOJIBKO Ha
BONPOCHI OWJieTa, HO U HA JIOTIOJIHUTENIBHBIC BOMPOCHI B paMKax pabodell MporpaMMbl JUCHUIUIMHBL, Mpa-
BUJIBHO BBINOJIHUBIIEMY NPAKTUYECKOE 3a7aHUE.

Ol11eHKH _«XOPOIIO» 3aCIIy’)KMBAa€T CTYJEHT, OOHApYKUBIIUHN TMOJIHOE 3HAHHE MaTepHalla U3ydaeMoOi
JUCLMIUIMHBL, YCTIEIIHO BBIMOJHAOIIMNA NPEAYCMOTPEHHBIE 33[JaHMsl, YCBOMBIINN OCHOBHYIO JIUTEPATYPY,
PEKOMEHIOBaHHYIO paboueii mporpaMMoi IMCIUIUIMHBL, MOKAa3aBIIEeMy CUCTEeMAaTHUECKH XapaKkTep 3HAaHUN
M0 TUCIMIUTAHE, OTBETUBIIEMY Ha BCE BOIPOCHI OMIIETA, TPABHIBHO BBHIMIOJHUBIIEMY IPAaKTUYECKUE 3aia-
HUS1, HO JIONYCTUBIIEMY IPU 3TOM HETIPUHIIMITAATbHBIC OIIUOKH.

OlleHKH «V/I0BJIETBOPUTEIbHO» 3aCTY)KUBACT CTYACHT, OOHAPYXUBIIHMI 3HAHME MaTepuaia U3ydeH-
HOM UCIMIUIUHBI B 00beMe, HEOOXOAUMOM ISl ajbHeWel ydeObl 1 mpeacTosield paboTel Mo mpodec-
CHH, CIIPABUBILHICS C BBINOJHEHUEM 3aJaHUM, 3HAKOMBIN C OCHOBHOM JIUTEPATYpPOU, PEKOMEHIOBAHHOM pa-
00u4eil mporpaMMoil TUCUUIUIMHBL, TOTYCTHBIIEM MOTPEITHOCTh B OTBETE Ha TEOPETUUECKUE BOMPOCHI W/WIH
MIPY BBITIOJIHEHUH MPAKTUUECKOTO 3aJaHus1, HO 001a1alouii HeOOXOIUMBIMU 3HAHUSMU JJIS1 UX YCTPaHSHUS
o1
PYKOBOJACTBOM MpEIogaBaTesi, TU00 HEMPaBUIBHO BBIMOJIHUBIIEMY MPAKTHYECKOE 3a/laHue, HO M0 yKasa-
HHIO IIPENOAABATENS BBIIOJHUBIIEM IPYTHe MPAKTUUECKHUE 3aJaHNS U3 TOTO XKE pa3feia JUCIUIIINHEL.

O1eHKa «HEY/I0BJIETBOPUTEIbHOY BBICTABISIETCS CTYJEHTY, OOHAPYKUBILEMY Cepbe3HbIC MPOOEIHI B
3HAHUSAX OCHOBHOT'O MaTepHaja U3y4YeHHOU MUCIHUILIMHBI, JOMYCTUBIIEMY IPUHIMITAATBHBIE OITUOKH B BbI-
MIOJIHEHUH 33/IaHUH, HE OTBETHBIIIEMY Ha BCE BOIPOCHI OMJIETAa U JJOTIOJTHUTEIBHBIE BOIIPOCHI U HEMIPABUILHO
BBITIOJTHUBIIEMY MPAKTHUECKOE 3a7aHue (HETPaBHJIBHOE BBHIMOJHEHUE TOJBKO MPAKTHUYECKOTO 3a7aHus HE
SBJIICTCS. OJTHO3HAYHOW MPUYMHOW Ui BBICTABIICHUS OLIEHKU «HEYAOBIETBOPHUTEIbHOY»). Kak mpasuio,
OILICHKA «HEYIOBJIETBOPHUTEIBHO CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJODKUTE 00y4ueHHne mo obpa-
30BaTENIbHOM MporpaMme 0e3 JOMOJHHUTEIBHBIX 3aHITHH M0 COOTBETCTBYIONIICH aucuuiuinHe (hopMupoBa-
HUS U Pa3BUTUS KOMITCTCHIIUN, 3aKPEIUICHHBIX 3a JAaHHOW MHCIUILINHOW). OleHKa «HEYIO0BJICTBOPUTEIIb-
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HO» BBICTABIISIETCA TAKXKE, €CIU CTYJIEHT MOCJIE Hayasaa 3K3aMeHa OTKa3ajcs ero cAaBaTh WM HapyUIWI Mpa-
BUJIA CIaYW DK3aMeHa (CIHUCHIBAJ, MOACKA3bIBaJl, 0OMAaHOM TBITAJICS MOJIYYUTh 0OJiee BHICOKYIO OICHKY H
T.1.).

B 3adueTHYIO KHMKKY CTYJIEHTA Y BBIMHUCKY K AWIUIOMY BBEIHOCHUTCS OIIEHKA DK3aMeHa MO JNUCIHUIUIMHE 34
4-1 cemecTp.

6.3 TunoBbie KOHTPOJIbHbIE 32/IaHUS WIN HHbIEe MATEPHUAJIbl, HEO0OX0AUMbIe /sl OLCHKH 3HAHUIA,
YMeHMii, HABBIKOB M (WJIH) ONBITA JeATeJbHOCTH, XaPaKTePU3yIOIIMX 3Tanbl GopMHUPOBAHHS KOMIIe-
TeHUHH B mpouecce 0CBOCHUs 00pa30BaTeJIbHOI NPOrpaMMbl

Bonpocs! o GpopMHpOBaHHIO M PAa3BUTHIO TEOPETHUECKUX 3HAHUH, MPENYCMOTPEHHBIX KOMIETECHIINS-
MU, 3aKPETUICHHBIMU 32 TUCHUTUIMHON (IPUMEPHBIE BOMPOCHI 0 JIEKIIMOHHOMY MaTepUaly IUCIUIUINHBI):

2-ii cemecTp

1. [Ipenmer u ctpykrypa ¢usuku. Meroa ¢uznyeckoro wuccienoBanus. OU3NUECKHE OCHOBHI MEXaHUKH.
[IpoctpancTBO, Bpemsl, ABMKEHHE. DJIeMEeHThl KuHeMaTuku. Cuctema otcuera. llepemenienue, CKopocTtb, yc-
KOpEHHUE.

2. lunamuka matepuaibHO ToukH. 3akoHbl HptoToHa. Cuna. Macca. Umnynbc. Cuctemsl yactuil. LleHTtp
MHEpUUHU. 3aKOH COXPAHEHUS UMITYJIbCA.

3. Pabora. MomHocTh. Mexanudeckast SJHEprusi. 3aKOH COXpaHEHUSI MEXaHUYECKOW dHepruu. J(uccunaruBHbIe
CUJIbl. 3aKOHBI COXPAHEHUsI ¥ PUHIUITBI CHMMETPHU.

4. Kunematuka U JMHAMHKA a0COJIIOTHO TBEPJOTO Tela. BpaieHue TBep0ro Tena OTHOCUTENIBHO HEIOIBIIK-
HOW ocu. MomeHT nHepumu. [Iimockoe nBuxeHue. Y paBHEHUs ABWKEHUSA, MOMEHT UMITYJIbCA.

5. DHeprusi CUCTEMBbI YacTHll. 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA.

6. MonekynsipHast (U3MKa U TEPMOJAMHAMHKA. METOJIbI ONMUCAHHS MAKpPOCKOMMYECKUX cucTteM. OCHOBHEIC
YPaBHEHUSA MOJEKYIAPHO-KNHETUUECKON TEOPHUH JJIs1 JABJICHHS U SHEPTUH.

7. OnpiT Ulrepua. Pacnpenenenne Maxkcenna. Pacnpenenenne bonsumana. PaBHOMepHOE pacnpeneneHue
SHEPTHUH IO CTENEHSIM CBOOOIbl. BHYTpeHHSsIsT SHEeprus.

8. CpemHee 4UCIIO CTOJIKHOBEHHU B cekyHay. Cpeanss JyimHa cBOOOAHOTO mpobera mojekyin. Kunetnueckue
npotecchl. OTBITHBIE 3aKOHBI SIBJICHUI TiepeHoca. BeiBoa ko3 durmenta nudpdysun.

9. Temnossle nporiecchl. PaboTa u Teruiora. [lepBoe Havano TepmoanHaMuku . T emIoeMKOCTb.

10. Annabarnsrii pouecc. YpaBHenue [lyaccona.

11. Huxmel. Termmobie mamuabl. KIT/T.

12. OuTponusa. CTaTUCTUYECKOE UCTOJIKOBAHUE HHTPONUU. BTOpoe U TpeThe Havasia TepMOJUHAMUKH.

13. YpaBHeHHE COCTOSIHMSI peanbHOro rasza. Cuiibl B3aUMOACHCTBUS MEXKIY MOJIEKYJIaMH pEajbHOro rasa.
BuyTpennsis sHeprust peanbHoro raza. Konmencamus u  oOpazoBanue rpynn Mosiekyn. Oddext xoyms-
Tomcona.

14. Kone6anus. CobcTBeHHbIe KoyieOanus. ['apMoHMYecKuit ocumuiATop. MaTeMaTudecKuii MasiTHUK. DHep-
T'Usl IPU TAPMOHUYECKUX KOJICOAHUSX.

15. AHrapMoHU4eCKui 0CcuUIIATOP. JIMHEHHBIN OCUWIIATOP € 3aTyXaHUEM.

16. BeinyxaeHHbIE KOJIeOaHMsl OCIULIATOpA MPH epruoIndeckoM BoseiicTeun. Pesonanc. [lapamerpuueckue
KoJeOanus 1 aBTokoseOanust. CloKeHne TapMOHHYECKUX KOJIeOaHUi OIMHAKOBOM YaCTOTHI.

17. lpunnun unepuun. [IpeodpazoBanus [Namunes. [loctymarer CTO. IIpeoOpa3oBanus Jlopenna. CnencrBust
u3 npeodpaszoBanuii Jlopenna.

3-ii cemecTp

1. SHGKTpOCTaTI/IKa. 3akoH COXPAaHCHUA DJBJICKTPHUUYCCKOI'O 3apsa. 3aKkoH Ky.]'IOHa. HaprDKeHHOCTB
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anekTpudeckoro nous. Ilotok Bekropa HanpsbkeHHocTU. Teopema Octporpaackoro-I'aycca B Bakyyme U ee
NPUMEHEHUE K pacyeTy MOJIEH.

2. PaboTa B 2JIEKTPOCTATHYECKOM I0Jie. Pa3HOCTh MOTEHIHANOB, MOTeHIHANA. CBSI3b MEXAY MOTEH-
LMaJIOM U HaNpsHKEHHOCThIO. Brruucienue notennuana. [lone aunosns. DaekTpruueckoe MoJie B BEUIECTBE.
[Hongpusanust AUIAEKTPUKOB.

3. BekTop noJisipu3aiyu 1 ero cBA3b ¢ MOBEPXHOCTHOM MIIOTHOCTHIO MOJIIPU3aLIMOHHBIX 3apsaoB. Ha-
NPSHKEHHOCTD M0JI BHYTpU AuaniekTpuka. Teopema Octporpaackoro - ['aycca it qudnekTpukoB. Bekrop
ANEKTPOCTATUYECKON MHAYKIMH. Y CIOBHS Ha IPaHULE pa3jena IByX AMAJIEKTPUKOB. Brluucienue Hamps-
YKEHHOCTH TIOJIS1 B TUBJIEKTPHUKE.

4. TIpoBOIHUKH B 3JIEKTPOCTATHYECKOM MOJIE. DINEKTPOEMKOCTh YEAUHEHHOIO MpOoBOIHMKA. KOoHieH-
catopsl. [IpuMepsl BBIYUCIIEHUS €MKOCTH. DHEPTUsl 3apsKEHHOTO MPOBOJHUKA U KOHAECHCATOpa. DHEPIHs
AJIEKTPOCTATUIECKOTO T0Js1. OOBbEMHAs TUIOTHOCTH SHEPTHUH.

5. IloCTOSIHHBIN IEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIOBHS CyLIECTBOBaHUs. 3akoHbl OMa 1
Jxoyns - Jlenua B nuddepenunanbHoit popme. O0oOmeHHbIid 3akoH OMa B MHTErpasibHOM dopme. Paz-
HOCTb MOTEHLHUAJIOB, 3JIEKTPOIBUKYILAs CUJIA, HAMIPSYKEHUE.

6. Kitaccuueckas anexkTpoHHasi Teopus MeTaiioB. BeiBon 3akoHOB Oma u [xoyns - JleHua u3 anex-
TPOHHBIX TpejacTaBieHU. CBepXMpoBOAMMOCTh. PaboTa BBIXOJa SJIEKTPOHOB U3 MeTaiia. TepModex-
TPOHHAs1 SMUCCHSI.

7. MarautHoe none. 3akoH Amnepa. Bekrop MarHUTHONM MHAYKUMU. MarHMTHOE MoJie TOKA. 3aKOH
buo - CaBapa - Jlaruiaca u npuMeHEHUE K pacyeTy MarHMTHOTO MOJiA. MarHuTHOE MoJie MPSIMOTO U KPyro-
BOT'O TOKOB. 3aKOH IOJIHOTO TOKA JUIi MAarHUTHOTO TOJIsl B BAKYyME U €r0 IPUMEHEHHUE K pacyeTy Mojei To-
pouaa ¥ JJIMHHOTO COJICHOWIA.

8. JlelicTBe MarHMTHOTO TOJSI Ha TOK M Ha ABMKyuuiics 3apsa. Cuna Jlopenma. Dddext Xomra.
KoHTyp ¢ TOKOM B MarHuTHOM noJjie. MarHUTHbII MOMEHT BUTKA C TOKOM. MarHuTHBINA MOTOK.

9. PaboTa mpu mnepeMelmeHud MPOBOJHUKA M KOHTypa C TOKOM B MarHUTHOM moje. [loTo-
KOCLEIUICHHE. SIBJeHHE >IeKTPOMarHUTHOM MHAYKIUHU. 3akoH Jlenna. 3akon ®apanes - MakcBemia T €ro
BBIBOJ. 3apsi/i, UHAYLUPOBAHHBIN MPU SIBICHUM 3JIEKTPOMArHUTHON MHAYKIIHUH.

10. SABnenune camouHaykuuu. UHAYKTUBHOCTh. PacueT MHAYKTUBHOCTU ISl TOpoujaa. SIBieHue B3a-
UMHOW MHAYKIUHU. B3aMHass WHIYKTUBHOCTD Uil TOPOHJA. DHEPTUsi MarHUTHOTO mnojisi. OO0beMHast IIoT-
HOCTb SHEPTHUH.

11. MarautHoe mnoJie B BeniecTBe. MUKpPO - U MaKpOTOKH. BekTop HaMarHM4e€HHOCTH. 3aKOH MOJHOTO
TOKa JJI1 MarHUTHOTO MOJIs B BewecTBe. HanpsikeHHOCTs MarHuTHOTrO nosi. M3oTponHsie MmarueTuku. Ot-
HOCHUTEJIbHAsI MarHUTHAs IPOHUIIAEMOCTD. Y CJIOBUSI HA TPaHUIIE pa3fielia JByX MarHETUKOB.

12. Tunbl MarHeTUKOB. DJIEMEHTapHasi Teopusl 1ua - U napamarerusma. Geppomaruetusm. OnbIThI
Cronerosa. KpuBas HamarHnunBaHusi. MarHUTHbIN rucTepesuc.

13. Jomensl. Touka Kropu. CnmHoBas npupoaa peppomarnetusma. DISKTPUYECKHI KoJeOaTeTbHbIN
KOHTYD. JuddepennuansHoe ypaBHEHHE 3aTYXalOMUX SJIEKTPOMArHUTHBIX KoieOaHuii u ero pemeHue. Jlo-
rapu(MUIECKHI JEKpeMeHT U Kod¢ puiineHT 3aryxanus. 'apMOHUUECKHE IIEKTPOMArHUTHBIE KOJIeOaHMsI.

14. BeiHy>KIeHHBIE AJIEKTPOMArHUTHBIE KOJeOaHus. AMIUIMTYIA W (a3a BBIHYKIECHHBIX KOJIeOaHUH.
Pe3zonanc. Obmas xapakrepuctuka teopur Makcsemna. [lepBoe ypaBHeHne MakcBenia B MHTErpalbHOM
dopme. Tok cmemenus. Bropoe ypaBuenne Makcsera.

15. IlonHas cucreMa ypaBHeHUIT MakcBeia Ui 3J€KTPOMArHUTHOTO 1oJis. Y paBHeHHs MakcBesuia B
muddepenmansioi popme. [lomnas cuctema ypaBHenuii Makcsema B nuddepeHuuanbaoi hopme. Diek-
TPOMarHUTHBIE BOJIHBI U UX CBOMCTBA.

16. DnekTpoMarHuTHBIE BOJHBI M OMBITH [epuia. Bubparop u pezonarop. BomHoBas 30na. DHeprus
AJeKTpOMarHuTHHIX BOJIH. [loTok 3Heprun. Bekrop Ymosa - Iloitrunra. Otkpsitue paauo [lonosemm. Ipun-
XN pagroCBsI3U. PacnipocTpaneHne pagnoBoJH. Paguonokanus.
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4-ii cemecTp

1. Ontuka. Pa3zButue npeacrasinenuii o npupoje cBeta. Matepdepenims ceerta. KorepeHTHOCTh B MO-
HOXPOMAaTUYHOCTh. CIOCOOBI MOTy4YeHHsI UHTEPHEPEHIIMOHHON KApTHHBI.

2. CniocoOb1 HaOmoieHUs: uHTEphEepeHnnu cBeTa. Pacyer nHTe(hepeHIIMOHHON KapTHHBI OT ABYX HCTOY-
HuKoB. Judpakmus csera. [lpunnun [roiirenca-®Openens. 3onsl Ppenens. [Ipsmonuneitnoe pacmpo-
cTpaHneHue ceeTa. udpakius Ha OAHOH 1IeTH 1 Ha TudpaKIUOHHON perieTke. Judpakiys peHTTeHOBCKUX
BOJIH Ha MMPOCTPaHCTBeHHOH pemeTke. [lonsaTue o romorpaduu.

3. Jucnepcust cBeTa. DJeKTpoHHas Teopus nucriepcuu. HopmanbHas u aHomanbHas aucnepcus. Pac-
CesiHuE, MOTJIOLIEHUE CBETA.

4. Ionsspuzanus 3J€KTPOMArHUTHBIX BOJIH. JIMHEtHOE U IMPKYJIApHOE cocTosiHue noJsipu3anuu. Hemo-
JSIPU30BAHHOE DJIEKTPOMArHUTHOE u3iaydeHune. CrocoObl MOTy4eHus TOJSIPU30BAaHHOTO CBETA.

6. KBantoBas mpupona uzinyuenusi. TemioBoe u3irydyeHUe. 3aKOHBI TEIIOBOTO M3Iy4YeHHsT aOCOIIOTHO
yepHOTO Tena. Porosnextpuueckuii 3pdext. 3akonsl BHenmHeTo GoToddhdexra. YpaBHeHHE DUHIITEHHA IS
dororddexra. Kpacnas rpanuna dporodddexra.

6. ®otonbl. Dueprus potona. Umnynsc dpotona. Dpdext Komnrona. [lasnenue cera. Onwit Jlebene-
BA.

7. AtomHas u sinepHas ¢usuka. Ou3HuUecKue OCHOBBI KBAHTOBOW MeXaHUKHU. [IpuHIMI Heompene-
neHHocTH. KopryckyisapHO-BOJIHOBOM nyanu3Mm. KBaHTOBbIE COCTOSHUS.

8. Cynepno3uius coctosiHui. @U3nueckue BEIMUYUHbBI U ONIEPaTOpPhL.

9. CrammonapHslie coctosiHust. BonHoBas pyHkius u ee ¢usnueckuii cmpica. YpasHenue Llpenunrepa
JUISL CTallMOHAPHBIX COCTOSAHMM. [loTeHnManpHas, KHHETUYECKash U MOJHAsl HEPTUM HJIEKTPOHA B CTAlHO-
HapHBIX COCTOSTHUSX.

10. IBmwkenue cBoOomHO# vacTuipsl. [lorenuunanbueiii 6apsep. TyHHenbHbIH 2 dexT. Pemenue ypas-
Henust Llpegunarepa A NOTEHIMAIBHOTO Oapbepa.

11. Yactuua B noreHuuanbHOM sime. Pemenne ypasHenus Llpenunrepa 1 yacTUlbl B HOTEHUUATBHOMN
ssMe. ['apMOHMYECKUN OCIHUAIUISITOP.

12. Arom Boaopona. DnekTpoH B atome Bogopona. CrnekTpbl UCIyCKaHus U norjomeHus. CucteMbl
MukpouacTuil. [Ipuanun ToxnecTBeHHOCTH. DepMUOHBI 1 OO30HHI.

13. Ipunuun [aymu. Tlepuoguyeckast cucteMa 3JIEMEHTOB. 3al0IHEHUE IEKTPOHaMU YPOBHEH B aTo-
Max. OCHOBHbIE KBaHTOBBIE YHCJIA.

14. ITornomeHre, CHIOHTAaHHOE U BBIHYKJIEHHOE U3TydeHus. ONTUYeCKue KBAaHTOBBIE T€HEPATOPBI.

15. KBantoBble cratuctuku ®depmu-lupaka u boze-DiiHmTeiiHa. DIEeKTPOHHBIA ra3 B MeTauiax. 25.
TennoeMkocTh TBEPAbIX Tesl. POHOHBI. DJIEMEHTHl 30HHON TEOPUHU TBEPABIX Ted. MeTallibl, TUANIEKTPUKHI
MOJIYIPOBOJHHUKH.

16. SAnpa aromoB. Hyki10HBI. XapaKTepUCTUKU SAEPHBIX COCTOSIHUI. SaepHble cuiibl. Moaenu siapa.

17. Tlepexoabl MeXAY SIACPHBIMU COCTOSAHUAMU. SnepHble peakuuu. LlenHas peakuust nenenus. Die-
MEHTapHbIE YaCTHUIIBI.

Bormpocs! o mpruoOpeTeHuo 1 pa3BUTHIO PAKTHIECKUX YMEHUHN, MPETYCMOTPEHHBIX KOMIIETCHIIUSIMH,
3aKpETUICHHBIMU 32 JAUCIIUTUIMHON
(TpuMepHI BOMIPOCOB K MPAKTUUECKUM 3aHATUSM, JTAOOPATOPHBIM paboTam)

2-ii cemecTp
1. Yro Takoe BekTop nepemMenieHusa? Beerna nm MOaynb BEKTOpa MEPEMEILEHUS] paBEH OTPE3KY IyTH,
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IPONJEHHOMY TOUYKOM?

2. Yro xapakTepu3yeT TaHTCeHIHaIbHAsl COCTABIIONIAs YCKOPEHUs? HOpMalibHas cocTtaBisiromas? Ka-
KOBBI UX MOZYJTH?

3. Yo Ha3bIBaeTCs YrioBOW CKOPOCThIO? YTI0BBIM yckopeHueM? Kak onpenesstorcss ux HarpaBjaeHUs ?

4. KakoBa CBsI3b MEX1Y JINHEHHBIMU YTIIOBBIMU BETMYUHAMU?

5. Yro Takoe cuna?

6. chopmynupyiite 3akoHbl HetoToHa.

7. B yem 3akirouaeTcs 3aKOH COXpaHEHUsI UMIyibca? B Kakux cucTeMax OH BBIMOJHSAETCS ?

8. UTo Ha3bpIBaeTCs IEHTPOM MACC CHCTEMBI MATEPUAIBHBIX TOUEK?

9.B yem paznuune MexIy NOHATUSIMU YHEPTHs U paboTa?

10. Kax Haiita paboTy nepeMeHHOMN CHIIBI?

11. Yto Takoe MOITHOCTH?

12. Kakue BB MEXaHUYECKON DHEPTUHU U3BECTHBI?

13. ChopmynupyliTe 3aKOH COXpaHCHUS MEXaHUIECKOM dHepTHH. JJIT KaKUX CUCTEM OH BBITIOJHACTCS ?

14. Yem oTimmuaeTtcst abCOMOTHO YIPYTUid yaap oT abCOIIOTHO HEYNPYroro?

15. YUto Takoe MOMEHT MHEpIUY Tena?

16. Chopmynupyiite u osicaute Teopemy lllTeiinepa.

17. Yto Ha3pIBaeTCss MOMEHTOM CHJIBI OTHOCHTENBHO ocu? Kak ompenensercss HampaBlieHHE MOMEHTa
CHJIBI?

18. ChopmynupyiiTe 3aKOH THHAMUAKH BPANIaTEIHLHOTO JIBI)KEHUS TBEPAOTO Tea.

19.Y10 Takoe MOMEHT UMITyJIbCa MaTepHaIbHOM TOUKH? TBepaoro tena? Kak onpenensercss Hanpasie-
HUE BEKTOPAa MOMEHTA UMITyJIbCa?

20. ChopmynupyiiTe 3aKOH COXpAaHEHUS MOMEHTA UMITYJIbca. B Kakux cuctemMax OH BBITIOJHSAETCS ?

21. B uem oTimune Beca Tena OT CUJIBI TSIKECTH?

22. B ueM 3aKII0Yar0TCsl OCHOBHBIC MTOCTYJATHI CIICIIUAIBHO TEOPUU O THOCUTEIILHOCTH?

23. 3anumuTe T NPOKOMMEHTHUpYiiTe peodpa3oBanus Jlopenna. [Ipu kakuxX yclIOBHAX OHHU MEPEXOJSIT
B mipeoOpazoBanus [anumnes?

24. Yrto Takoe TepMOIMHaMHYecKHe napameTpbl? Kakue TepMoiMHaMUUECKHE TapaMeTpbl U3BECTHBI?

25. B ger 3akitouaercss MOJIEKYISIpPHO-KMHETHYECKOE TOJIKOBAHKE JaBIeHUs ra3a’?

26. 3anuinuTe OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH UIeaTbHOTO raza?

27. Hauepture rpaduk pactpeaesieHus: MOJICKYJI 10 CKOPOCTSIM.

28. Kak onpeaensieTcs Hanbosee BEPOsTHAS CKOPOCTh JABMKEHUsI MOJIeKy? CpeHsisi CKOPOCTh?

29. Ot KaKuX mapaMeTpoB 3aBUCUT CPEIHSS JUIMHA CBOOOTHOTO TPOOera MOJICKY?

30. B uem cyniHocTh siBieHUs nepeHoca? KakoBbl OHU U IIpU KaKUX YCIOBHSIX BOZHUKAIOT?

31. Cdopmynupyiite 3akonsl @ypbe, Puka, HproToHa.

32. B uem cyTh 3aKkoHa bonbiiMana 0 paBHOMEPHOM pacipe/IeiCHUH SHEPTUH 110 CTETIEHSIM CBOOO k1?7

33. Yto Takoe BHYTPEHHSS dHEPTUs UACAIbHOrO raza? B pesynbrare Kakux MpOLIECCOB MOXKET U3Me-
HSITHCSI BHYTPEHHSS YHEPTHS CHCTEMBI?

34. Yro takoe tennoemkocTh rasa? Kakas us rennoemkocteit — C, uam Cp — Oosblie u nmouemy?

35. Uemy paBHa paboTa n300apHOTO pactiupeHust 1 Moab UeanbHOTO ra3a npu HarpeBanuu Ha 1K?

36. HarpeBaercs wiin OXJIaX/1aeTCsl Ta3, €CJIU OH PACIIUPSICTCS PU TTOCTOSTHHOM JIaBJICHUN?

37. I'a3 mepexoAuT U3 COCTOSHHSA | B COCTOSIHME 2 B pe3yJibTaTe CIIEAYIOUINX MPOLECCOoB: 1) u3oTepMu-
YEeCKOro; 2) n300apHoro; 3) n3oxopHoro. PaccMoTpeB 3T mporiecchl TpaduiecKu, MOKaKuTe: 1) B KakoMm
nporecce padboTa paciIMpeHHs MaKCHUMallbHa; 2) KOT/a ra3y cOoOOIIaeTcsi MaKCUMAIbHOE KOJHMYECTBO Tell-
JIOTHI?

38. Kak u3meHuTCs Temneparypa raza npu aanadaTHOM paclIupeHUH?

39. Bo3MoskeH 11U mpoliecc, Mpu KOTOPOM TEIUIOTa, B3ATask OT HAarpeBaTessi, MOJHOCTHIO MPeodpa3yeTcs
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B paboty?

40. B kakoM HanpaBJICHUH MOXKET U3MEHSTHCS SHTPOIHUSA 3aMKHYTOH cuctembl? HezaMkHyTOH cucte-
MBI?

41. JlaliTe IOHATHE DHTPOINUU (OTpE/ICIICHUE, SIUHUIA H3MEPEHUS, MATEMAaTUYECKOE BBIPAKEHUE DH-
TPOTIMU JJIsl PA3JIUYHBIX POIECCOB).

42. N300pa3ute B koopauHaTax T-S U30mpoIecchl.

43. Ilpencrasbre muki KapHo Ha nuarpamme p, V rpadudecku.

44. 3anuiure U IpoaHanu3upyite ypaBHeHue Ban-nep-Baanbca.

45. YeM OTIMYAIOTCS PEAIbHBIE T'a3bl OT UICATBHBIX ?

46. Uto Takoe konebanusi? CBoOomubie kojieOanusi? ['apmonmueckue konebanusa? [lepuommueckue
MpoIecchl?

47. JlaiiTe onpenesicHue aMIUTUTYbI, (a3bl, IEpHOAa, YaCTOTHI, IUKIMYSCKONW YaCTOTHI KOJICOaHHH.

48. Yto Ha3pIBaeTCs rapMOHUYECKUM OCIILIATOpOM? [IpyXKuHHBIM MassTHUKOM? DuznyeckuM? Mare-
MaTUYECKUM?

49. IlpuBenute (HOpMYIBI AJST IEPHOAOB KOJeOaHWH MAaTEeMaTHYECKOTO, MPYKUHHOTO U (PU3UIECKOTO
MasTHHUKOB.

50. YUro Takoe npuBeaeHHAsA JUTHHA (PU3NIECKOTO MasTHUKA?

51. 3anumuTe U MpoaHaTU3UpyTe AUQQepeHuaTbHOe ypaBHEHHE CBOOOHBIX TAPMOHUYECKUX KOJie-
OaHMIA.

52. KakoBa TpaeKTopus TOUKH, YYaCTBYIOIIEH OJHOBPEMEHHO B JIBYX B3aMMHO MEPIECHIUKYISIPHBIX KO-
nebaHusX ¢ 0IMHAKOBBIMU NiepruoaaMu’? Kak nomydaercs okpyxkHocTh? [Ipsmas?

53. Tlo xakoMy 3aKOHY U3MEHSETCS aMIUTUTY/ 1A 3aTyXaloMuX KoJaeOanuii?

3-ii cemecTp

1. ChopmynupyiiTe yCIoBUS MPUMEHUMOCTH 3akoHa KyroHa /uis onpeneneHus CHIIbl B3aUMOICHCTBUS
JBYX 3aps’KEHHBIX TeJl.

2. [laiiTe onpeaesieHue HaPsKEHHOCTHU JIEKTPUYECKOTO TOJIS.

3. ChopmynupyiiTe NPUHIUT CYTEPIO3UINH IEKTPOCTATUIECKUX TOJICH.

4. Kak onpeieuTs CHIy, JEHCTBYIOLIYIO Ha SJIEKTPUUECKUH 3apsij] B DJIEKTPUUECKOM MoJe?

5. 3anumuTe BRIpaXKECHHE ST pabOTHI, COBEpIIAEMON CHIIAMH SJIEKTPOCTATUYECKOTO MOJIS TI0 Iepeme-
HIEHUIO TOUYEYHOTO 3JIEKTPUYECKOTO 3apsija.

6. laiiTe onpeaesieHre NOTEHIMANIA U Pa3HOCTU MOTEHIIMATIOB 3JIEKTPOCTATHUECKOTO MOJIS.

7. YTo Ha3bIBAIOT MOTOKOM BEKTOPA HAMPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS?

8. Chopmymupyiite Teopemy OcTporpaackoro-I'aycca uist 3JIeKTpOCTaTHIECKOTO TIOJIS B BAKyyMe.

9. Kak mpoucxoauT NoJsipu3anys JUAJIEKTPUKOB C MOJISPHBIMU U HEMOJSIPHBIMU MOJIEKYyJ1aMu?

10. Kakue ¢u3ndeckrie BeTUUUHBI KOJTMYECTBEHHO XapaKTEPU3YIOT MOJSIPU3ALUIO TUIIEKTPUKOB?

11. Kak Hannuue IU3JIeKTPUKa BIUSET HA HAMPSKEHHOCTh 3JIEKTPOCTATUYECKOTO M0JIsA?

12.Kak pacnpeneneHsl 3aps/ibl 10 IOBEPXHOCTU MPOBOJHUKA?

13. Kakas cucrema npoBOJHUKOB Ha3bIBAETCSI KOHIEHCATOPOM ?

14. Yto Ha3bpIBaeTCs 3JIEKTPOEMKOCTBIO KOHJEHCaTopa?

15. Kak paccuuTaTh 3HEPTUIO 3apsKEHHOTO KOHIeHcaTopa?

16. 3anumuTe BeIpaskeHUE ISl 00bEMHOM IIIOTHOCTH SHEPTHUHU DIIEKTPOCTATHYECKOTO TOJIS.

17.3anumure 3akoH Oma 1 yuacTka uemnu, cogepxauiero 3/C.

18. ChopmynupyiiTe mpaBuiIo 3HAKOB MPH 3amucu 3akoHa Oma.

19. Jlaiite onpenenaeHne MarHuTHOM MHIYKIIMH.

20. Hanumure BeipaxeHue 3akoHa buo-Capapa-Jlamnnaca nist onpeaeiaeHus MAarHUTHOM MHAYKLIMH dJ1e-
MEHTa IPOBOJHUKA C TOKOM.
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21. HanumuTe 3aK0H TOJIHOTO TOKA.

22. Hanumute BoIpakeHus 1yist cuiibl Jloperna. Jlns cunbr Ammepa.

23. B yem 3akito4aeTcs SABJICHUE AIEKTPOMArHUTHOM UHIAYKIUU.

24. copmynupyiite u 3anumute 3akoH Dapazest It SISKTPOMArHUTHONW UHTYKITUH.

25. Hanmumure Beipaxenue ainst DJ{C 3MeKTpOMariuTHOM HMHAYKIMH, BOSHUKAIOLIEH B IPOBOIHUKE MPH
JBWKCHUHY €r0 B MAarHUTHOM TIOJIE.

26. HanumuTe ypaBHEHHE, CBSI3bIBAIOLIEE LUPKYJIALMIO HANPSKEHHOCTH BUXPEBOTO AJIEKTPUYECKOTO
MOJISI ¢ MHYKLIHUEW MarHUTHOTO TOJISL.

27. B et 3akitoyaercs BJICHUE CAMOMHIYKLIAN?

28. Uro Ha3bpiBaeTCs 00BEMHOM TUIOTHOCTHIO YHEPTHH MarHuTHOTO nossi? Hamummre Gpopmyny st or-
peneneHnus 00beMHON TIIOTHOCTH SHEPTHH MarHUTHOTO TTOJISI.

29. laiite onpeneneHue HaMarHUYEHHOCTH.

30. Yo Ha3pIBaeTCS HAMPSIKEHHOCTHIO MAarHUTHOTO 1oJsi? Kak oHa cBA3aHa ¢ MarHUTHON MHAYKITUEH U
HaMarHU4eHHOCTHIO?

31. ChopmynupyiiTe 3aKOH IMOJTHOTO TOKA JJISI MAarHUTHOTO TIOJIS B BEIICCTBE.

32. Kakue Tumbl MarHeTUKOB u3BeCcTHBI? UeM oHU oTiMuaroTCs?

33. Uem 00yCIIOBIIEHBI MATHUTHBIC CBOWCTBA aTOMOB?

34. Kakue BelecTBa OTHOCATCS K AuaMar"HeThkam? B yeM ocoOeHHOCTM HaMarHWYUBAHUS THaMarHe-
THKOB?

35. Kakue BemecTBa OTHOCATCS K MapamMaraeTukam? B ueM 0coOeHHOCTH HaMarHMYUBaHUS ITapamMarHe-
THKOB?

36. KakoBbl 0COOCHHOCTH MarHUTHBIX CBOHCTB (heppOMarHeTUKOB?

37. B duem 3axirouaeTcs SBICHUE MAarHUTHOTO TucTepe3uca’?

38. OnummmTe MeXaHu3M BOSHUKHOBEHHUSI COOCTBCHHBIX TAPMOHHYCCKHUX KOJICOaHHH B KOJIeOATEIbHOM

KOHTYpE.

39. Kak 3aBHCHUT OT BpeMEeHH aMILIUTY/1a 3aTyXalOUIMX KoJeOaHui?

40. Yro HazwiBaeTcs KodppunmeHToM Konebanuit? OT Kakux mapaMeTpoB KoJeOaTeIbHOTO KOHTYPa OH
3aBUCHUT?

41. Yto Ha3bIBaeTCS JOTapUPMUUECKUM JCKPEMEHTOM 3aTyXaHHsI?

42. VI300pa3ute cxemy JIEKTPUUECKON [N K0JIeOaTeIhHOTO KOHTYpA.

43. B ueM 3aKkitouaeTcs sIBJICHHE PE30HAHCA B KOJICOATEILHOM KOHTYpe?

44. Yto Ha3bIBACTCA «TOKOM CMEIICHUS» ?

45. Kakoe 1oJie Ha3bIBaeTCsl 3JIEKTPOMAarHUTHBIM?

46. Hanuuute ypaBHEHHUE TIOCKOM 3JIEKTPOMArHUTHOMN BOJIHBI.

47. ChopmynupyiiTe OCHOBHBIE CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH.

48. B yem 3akitouaeTcs (pu3nuecKuii cMbIca BekTopa YMoBa-IloitHTuHra? Yemy oH paBen?

4-ii cemecTp
. Jlaiite onpenenenne HHTEPPEPEHIIUU CBETA.
. Kakue BoiHbBI Ha3bIBalOTCA KOT€PEHTHBIMU?
. Kak MoxHO HabOmonaTh HHTEPPEPEHIINIO CBETa?
. Uro HazpIBaroT nudpaxiueii ceera’?
. Chopmymupyiite [lpunuun ['tolirenca-Openes.
. ChopmymnupyiiTe 3aKOHBI IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUE CBETA.
. B uem otimune nudpakunu Opaynrodepa ot audpakiun Openens.
. Jalite onpeneneHue TUCIIEPCUN CBETA.
. B ueM paznnune HopMaJIbHON U aHOMAJILHOM Tucriepcuii?

O 003N DN A~ Wi —
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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.
36.
37.
38.
39.
40.

41

42.

.Copmynupyiite OCHOBHBIE TIOJIOKEHHS TEOPUU PACCESTHUS CBETA.

. UTo Takoe mossipu3anus JIeKTPOMAarHUTHBIX BOJIH?

Kakwue Tumsl nonsipu3saiuu Bel 3HaeTe?

Cdopmynupyiite 3akoH Matoca.

Kakue cy1miecTByroT criocoObl oJy4eHHs HOIIPU30BaHHOTO cBeTa?

B 4yem kBaHTOBast NpUpoIa U3ITydEeHUS?

CdopmynupyiiTe OCHOBHBIE 3aKOHBI TEIIOBOTO U3TYYCHHUS.

B gem 3akmrouaercst porosnextpudeckuit apdext?

CdopmynupyiiTe 3ak0HBI BHEIITHETO (HOTOIPDEKTA.

Uro takoe kpacHas rpanuna pororpdexra?

B gewm 3axmrouaetcst apdexr Komnrona?

. CchopmynupyiiTe MpUHIUI HEONPEIETICHHOCTH.

B 4yem nposBIsieTCsl KOPIYCKYISIPHO-BOJIHOBOM Ayan3m?

Yro Takoe CTallMOHAPHOE COCTOSIHUE?

3anumute ypaBHenue llpeannrepa st cralimoOHapHBIX COCTOSTHUH.
Kakumu KBaHTOBBIMH YHCIIAMU ONPEICISIIOTCS. CTAIIMOHAPHBIE COCTOSTHHS?
B yewm 3akmrodaetcst TYHHENbHBIN B hEeKT?

B gewm 3axmrodaetcst pU3NUECKU CMBICT BOJTHOBOM QyHKIHUN?

OnuiuTe MOBEJACHUE YacTUIIA B MOTCHIMATIBHOU sIME.

JaiiTe onpeneneHne rapMOHHYECKOT0 OCLMIIIISITOPA.

CdopmynupyiiTe OCHOBHBIE MOJ0XKEeHUs Teopun bopa 171s atoma Bogopoaa.
B 4yem pa3Huna crekTpoB UCITyCKaHUS U TIOTJIOIIEHUS ?

CdopmynupyiiTe TPUHIIUT TOXKISCCTBEHHOCTH.

Haiite onpenenenue GpepMuoHa U 60O30HBI.

Haiite onpenenenune 6030Ha.

Cdopmynupyitte npunmun [aymu.

CdopmynupyiiTe OCHOBHBIE PUHITUITHI TIOCTPOCHUS MIEPHOANUECKOIN CUCTEMBI DJIEMEHTOB.
Urto Takoe CIOHTAaHHOE M BHIHYXJICHHOE M3ITy4CHHUS.

JlaiiTe onpeneneHue ONTHYECKOr0 KBaHTOBOIO IT'€HepaTopa.

[lepeuncnure TUIIBI T1a3€POB.

Uem oTnmuaroTcst KBaHTOBbIe cTratucTuk depmu-Jlupaka u bosze-DitHirelina.
. aiiTe onpenenenue hoHOHA.

UeM OTIUYAIOTCS METAIUIBI, AUAIEKTPUKU U TOJTYNPOBOJHUKH C TOYKU 3pPEHHS 30HHOW TEOPHH

TBEPABIX TE?

43
44
45
46
47
48

. N3 kakux HacCTHUIl COCTOAT sAapa aTomMoB?

. HazoBuTte XAPAKTCPUCTUKU AACPHBIX COCTOSIHUI.

. HaﬁTC OIIPCACIICHUC AACPHBIX CUJIL.

. HCpG‘II/ICHI/ITe MOJCIIN Aapa.

. Kaxue tumer AACPHBIX peaKL{I/Iﬁ BEI 3HaeTte”?

. Hepe‘II/ICHI/ITe HU3BCCTHBIC BaM 3JICMCHTAPHBIC YaCTHUIIBI.

BOHpOCBI 110 3aKpPCIIJICHUIO TCOPCTUICCKUX 3HaHI/II\/’I, YMCHI/II\/’I " IPAKTUYCCKUX HABBIKOB, ITPEAYCMOT-

PCHHBIX KOMIICTCHIOUAMUA (BOHpOCLI K 3a4€Ty U SKBaMeHy)

2-if cemecTp

HCpBBIﬁ n BTOpOfI BOIIPOCHI B 9K3aMCHALITMOHHOM ouere CTyACHTA — BOIIPOCHI 110 JICKHUOHHOMY MAaTe-

puaiy

(Bompocwr 1-33). Tpertwmii Bonpoc — 3amaya, OM3Kas K 3ajadaM, pa3o0paHHBIM Ha MPAKTHYECKHUX 3a-
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HSTUSIX U B TIPOIIECCE BBIMOIHEHUS pacueTHO-rpaduueckux padboT (Bompocs 34- 62).
1. Kunematuka marepuaibHoii Touku. Cuctemsl otcuera. JlBa croco0a onmucaHus JBUKESHUS MaTepH-
abHOM ToUkH. CKOPOCTh M YCKOPEHHUE MPOU3BOIBHO JIBMKYIICHCS MAaTEPUAITBHOMN TOUKH.
2. BpamarenpHoe ABM)KEHHE TBEPIOTO TENa OTHOCUTEIBHO HEIOJBIKHOW OCH. YTJIIOBas CKOPOCTh U
YIJI0BOE YCKOPEHHUE.
3. BrIBoj 3ak0oHa coxpaHeHUss uMnynbca. LleHTp uHepuuu (IIEHTp Macc) MEXaHUYECKON CHUC-
TEMBI.
4. Pabota u MomHOCTh. PaboTa mepemeHHo# cuibl. KoHcepBaTHUBHBIE CHITBI. DHEPTUsl KWHETHYECKAS
Y TIOTEHIHAIIbHAS.

5. IloTreHumnanbHast SHEPTrUsl MAaTEPUAIBHOM TOYKH BO BHEIIHEM CHJIOBOM TmoJie. Ee CBA3b C CUIIOW,
JEUCTBYIOLIEN HA MAaTEPUAIIBHYIO TOUKY.

6. 3aKOH COXpaHEHHs YHEPTHU B MeXaHUKe. LleHTpanbHbIil yaap aOCoMOTHO ynpyrux mapoB. Pacuer
CKOpOcCTel mapoB nociie coyaapenus. CoyaapeHue AByX IapoB C Pe3KO OTIUYAOIIMMHCI MACCaMHU.

7. luHaMyKa BpalaTeJbHOTO IBWKEHHs a0COMOTHO TBepaoro tena. MomeHT cunbl. PaboTa mpu
BpalleHuu abCOIOTHO TBEPIOTO TeJla BOKPYT HEMOBMKHOM OCH.

8. Kunetnueckast sHeprusi abCOIIOTHO TBEPOTO Teja, BPAIIAIONIETOCS OTHOCUTEIBHO HEMOJIBUKHON
ocu. MomenT uHepiun. Teopema LlTeiiHepa. MOMEHTBI HHEPIMH TEJ MPOCTEHIEH TeoMeTprueckoi (op-
MBI.

9. BbIBOJT OCHOBHOTO ypaBHEHHs JWHAMHKH BPAIIaTEIHHOTO ABMKEHUS a0CONIOTHO TBEPAOTO Teia.
MoMmeHT umnyabca MaTepHaIbHOM TOYKH U TBEPAOTO Teja. 3aKOH COXpaHEHHsS MOMEHTa UMITYJIbCa.

10. OcHOBHBIE Ta30BbIE 3aKOHBI U 00JacTh X NpuMeHeHus. MneanpHblil rasz. BeiBog ypaBHe-

Hus Knanelipona-MeHneneeBa. Y HUBepcaibHas ra3oBasi IOCTOSIHHAs

11. BbIBOA OCHOBHOTO YpaBHEHHSI MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH ra3oB [l naBieHus. Cpeasss
KBaJpaTUYHasi CKOPOCTh MOJIeKyJl. CpeHsisi KUHETUYECKasi SHEPIHsl NOCTYNaTeIbHOIO JBUKEHUS MOJIEKYJI
rasa.

12. Pacnipenenenue ckopocteld Mmosiekyn o Makcesury. Haubomnee BeposiTHast, cpeiHss apupmeTrye-
CKas M KBaJpaT CpeIHEHN KBaIpaTUIHON CKOPOCTEM.

13. UneanbHblil Ta3 B mosie CWibl TsKecTH. BeiBox Gapomerpuueckoii opmyinbl. Pacnpenenenue
bonbimana.

14. Uncno CTONKHOBEHHWM M CpeHss ITIMHA CBOOOJHOTO mpobera MoJieKyil. SIBiieHue mnepeHoca B ra-
3ax. OnbITHBIE 3aKOHBI AU PY3UH, BHYTPEHHETO TPEHUSI M TEIIONPOBOAHOCTU. KoaduineHTs nepenoca u
WX 3aBUCHUMOCTbH OT JAABJICHUS.

15. PabGota ra3a npu ero pacmmpeHud. BHyTpeHHsIsl YHeprus uaeainbHoOro rasa. PaBHomepHoe pacnpe-
JIeJIeHUE SHEPTUH 110 CTETICHSIM CBOOOIbI.

16. TenaoeMKOCTh MICAIBHOTO Ta3a MPH MOCTOSHHOM JAaBJICHUU U TIOCTOSTHHOM OO0beMe. YpaBHEHHE
Maiiepa. Knnaccuueckasi Teopusi TEIIIOEMKOCTEN H1€aIBbHOTO rasa.

17. Tennota u padota. [lepBoe Hauano TepMOAMHAMUKH U 3aKOH COXPAHEHHS U MPEBPAIICHUS dHEP-
ruu. [lpumeHenne nepBoro Hayansa TEPMOJMHAMHUKHM K M30XOpHUYecKoMy mnpoueccy. KommuecTBo nmoaBoau-
MOTO TEIUIa B 9TOM IIPOLECCE.

18. [IpumeHeHne MEepBOro Havaja TEPMOJMHAMHUKH K M300apHUECKOMY U W30TEPMHUUECKOMY IPOLEC-
cam. Pabora, coBepiraemas ra3oM, ¥ KOJIMYECTBO IMOJBOIMMOTO TEILIA.

19.Annabarnueckuii mpouecc, ypaBuenue Ilyaccona. PaboTa raza B annabaTuyeckom mporuecce.

20. Kpyrossie npornecch (1ukdb). KIT/] remmoBoit mammnst. [ukna Kapuo u ero repmuueckuid KIT/I.

21 Dutponus. Ilpumepsl BeIMUCICHHS SHTPONUHU. TepMoauHaMUYecKas auarpamma T-S U ee mpume-
HEHHUE.
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22. PeanbHble ra3pl. OTCTYIUIEHHS OT 3aKOHOB WJI€aibHBIX ra3oB. B3anMopeiicTBue Mosiekys. Y paBHe-
Hue Ban-nep-Baanbca. Ananu3 ypasuenust Ban-nep-Baanbca.

23. YpaBHenue Ban-nep-Baanbca u conocrasienue ero ¢ onbitoM. Kpurnueckoe coctosuue. CBs3b
MEXIy KpUTUYECKUMH MapamMeTpaMu. BHYTpeHHsIsl SHeprusl peajibHOTo Tasa.

24. "'apMoHU4YecKoe KoJicOaTenpHOe nBrokeHHe. OOmui mpu3Hak kojieOanuit. JuddepeHnumanbHoe
YpaBHEHHE TAPMOHUYECKHUX KOJICOaHU. DHEPTHUsI TAPMOHUYECKHUX KOJICOaHH.

25. duznueckuid M MareMaTHuecKuid MasTHUKH. [lepuoasr ux konebanuit. [lpuBenennas nmmHa ¢Gu-
3UYECKOT0 MasiTHUKA.

26. 3aryxaromue koneOanus. JuddepennmansHoe ypaBHeHHE 3aTyXarOMIMX KOJICOAHUH U €ro perie-
Hue. Jlorapupmudeckuit tekpeMeHT u Ko3QGHUIHUEHT 3aTyXaHus.

27. BeiHyXIeHHBbIe MeXaHHueckue konebanus. [JuddepenHnuanbHoe ypaBHEHUE BBIHYKICHHBIX KOJe-
Oanuii u ero pemeHue. Pesonanc. YcinoBust pe3oHaHca.

28. CroxeHne TapMOHUYECKUX KOJIeOaHUH, HANIPaBIEHHBIX BJOJIb OJHOH mMpsMoii. ClioskeHue B3auM-
HO MEPTIEeHIUKYIAPHBIX KoneOanuii. [TlonsipuzoBanHbIe KONEOaHMS.

29. O6pazoBanue BOJH B ynpyrou cpeae. [IpogonbHbIC 1 MOTIEpEeYHbIC BOJHBL. YPaBHEHHUE TJIOCKOU
BoHBL. Da3zoBas CKOPOCTE.

30. UaTepdepennus BoaH. BostHOBOE ypaBHeHHE. CTOSIIHUE BOJTHBI.

31. DaemMeHThI cieHalIbHOM TEOPUU OTHOCUTEIBLHOCTH. [IpUHIINIT OTHOCUTEILHOCTH B KJIACCH-
geckoil Mmexanuke. [IpeoOpazoBanust ['anunes. [loctynatel crienuanibHON TEOPUU OTHOCHUTEIBHOCTH.
[Ipeo6pazoBanus Jlopenna.

32. PensITUBUCTCKAs KNHEMATHKA: IJIMHA TEJ B PAa3HBIX CHCTEMax OTCYETA.

33. PensiTuBUCTCKAass KUHEMATHKA: JJIMHA TEN U JJIMTEIBHOCTh COOBITHI B pa3sHBIX CHUCTEMax

OTCYETa, pENATUBUCTCKUI 3aKOH CII0KEHHS CKOPOCTEM.

34. Kakoit nmorapuMuyeckuii JeKpeMeHT 3aTyXxaHusi MasTHUKA JuymHo# 0,80 M, ecnu ero Ha-

vabHas amruiutyaa 5,0°, a yepes 5,0 Mun amruutyaa passa 0,5°?

35. B umnunape noja nopuHeM HaxoauTcst Bogopoa maccoid m=0,02 kr npu temneparype Ti1 = 300 K.
Bopopoa Hauan pacmupsATeest ainabaTHO, YBEIHMYHUB CBOW 00BEM B ISATh pa3, a 3aTeM ObUI C)KaT U30TEpMHU-
YEeCKH, MPUIEeM 00bEM YMEHBIIWICA B MTh pa3. Haiitu temneparypy T, B KOoHIIe aquabaTHOTO pacIIUupeHUs
U paboTy, COBEpUICHHYO Ta3oM. M300pa3uThk nporecc rpaguuecku

36. UneanbHblii MHOTOATOMHBIN Ta3 COBEpIIACT LHKII, COCTOSIIMA MX JBYX H30XOp M JBYX H300ap,
npudYeT HauOoJIbIlIee JaBJICHUE Ta3a B ABa pa3a 0oJbllle HAMMEHBIIETO, a HAUOOJIBIINI 00bEM B YETHIpE pasza
Oonbine HanMenbiero. Onpenenuts Tepmudeckuii KI1/] nuka.

37. HaifTn MOJIIpHYIO Maccy BO3/yXa, CUUTasl, YTO OH COCTOUT M3 OJAHOW YAaCTU KUCJIOPOJa U Tpex
yacTeit azota (m;:m; = 1:3).

38. Konebanust marepuanbHOW T ouku Maccoid 10 r omuceiBatotcst ypaBHeHueM (B cucteme CH)
X= O,IOSin(pT/ 2+ 7/ 4.). Omnpenenuts nepuoj KojiebaHui, MakCUMalbHOE 3HaU€HHE BO3BpAILAIOIIEH CHIIBI
Y TIOJIHYIO SHEPTUI0 MATEPUATBHOU TOUKH.

39. Ilpu agmaGaTHOM pacIIMpPEHUHU KHCIOpoaa ¢ HadanbHOU TemmepaTypoi T = 320 K BHyTpeHH:s
sHeprust ymensinmiack Ha AU = 8,4 x/Ix, a ero o0bem yBenuumics B n = 10 pa3. Onpenenutb mMaccy Ku-
clIopoaa.

40. Kucnopox O, maccoit m = 0,20 Kr HarpeBaroT oT Temreparypsl t; = 27°C 10 Temreparypsl t, =
127°C. HaiiTu u3MeHEHHE SHTPOIIUH, €CIIM U3BECTHO, YTO HAYAIBHOE W KOHEYHOE JIABJICHHUE ra3a OJUHAKO-
BO.

41. B 6ammone BMecTUMOCTBIO V = 25 11 HaxoauTcest Bogopon npu temreparype T = 290 K. TTocne to-
ro, Kak 4acThb BOJOPOJAa M3pacXo/I0BajH, JaBjieHue B OayuioHe noHusmiock Ha Ap = 0,4 MIla. Onpenenuts
MaccCy U3pacxo0BaHHOI'O BOJIOPOAA.
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42. KakoBa yacToTra, aMIUIUTy/la U HadanbHas (asza KoneOaHW, 3a/JlaHHBIX YpaBHEHUEM (B CHUCTEME
CHN) S =sin (630t +1)?

43. 3a kakoe BpeMs TeJIO CIIyCTUTCS C BEPIIMHBI HAKJIOHHOM MJIOCKOCTH BhICOTOM 3,0 M U yriioM y oc-
HoBaHus 60°, eciM MaKCUMAaJIbHBIM YroJl Yy OCHOBAHUS HAKJIIOHHOM IJIOCKOCTH, IIPH KOTOPOM TEJIO HAXOJIUT-
cs Ha Hell B mokoe, pasen 30°?

44. IInardopma, umeromas GopMy CIUIONIHOTO OJHOPOJHOTO JTUCKA, MOXKET BpAIaThCs 110 WHEPLUU
BOKPYT HETOJIBIKHOW BepTUKaIbHOUM ocu. Ha kpato miardopMbl CTOUT YeIoBeK, Macca KOTOporo B 3 pasa
MeHbIIIe Macchl TarGopmel. OnpeaennuTe, Kak ¥ BO CKOJIBKO pa3 U3MEHUTCS YIIIOBasi CKOPOCTh BpaIICHUS
w1aT(OpMBI, €CIIM YeJOBeK MepeiaeT ONMmke K IEHTPY Ha PacCTOsSHUE, PaBHOE TOJIOBUHE pajauyca IUiaT-
(bopMBI.

45. Ilon nevictBueM Kakoil cuibl /'y Tena maccoi m = 10,0 Kr mpu npsAMOJUHEIHOM JBUKEHUU U3Me-
HEHHE MyTH CO BPEMEHeM MPOHMCXOMHT 110 3akoHy S = A(B — Ct)t, rie A= 10 ¢, B=1,0 M, C = 2,0 m/c.
[IpencraButh rpadudecku 3aBUCUMOCTH V(t) U a(t).

46. llapuk maccoit 400 r, TETAIINI TOPU3OHTAIBHO CO CKOpOcThio 10 M/c, yaapsiercss 0 mpu3My Mac-
coif 2,0 Kr, CTOSIIYI0 Ha MJCAIBHO TIAKOH MIOCKOCTH M MOCJe a0COMIOTHO YIMPYroro ynapa OTCKaKUBaeT
BEpPTUKAJIbHO BBepX. HaliTu ckopocTu mapuka v mpu3Mbl OCIE yaapa.

47. Nuck paguycoM R=24 cMm konebaeTcss 0KOJI0 TOPU30HTAIBHON OCH, MPOXOSIIEH uepes3 cepeAuHy
OJTHOTO U3 PaMyCOB MEPHEHIUKYISIPHO MIOCKOCTH JIucKa. OmpenenuTh nepuo KoyiebaHuil Takoro mMast-
HUKA.

48. IIpousBoauTcst KaauOpOBKa O0ANTUCTUYECKOTO MasITHUKA. baincTHIecKuii MasiTHUK TPECTABIISET
co00if yCTpOHCTBO, COCTOAIIEE U3 HUTH AJIMHON 2 M, Ha KOTOPOW IMOJBEIICH HEOOJBIION SIUK C TIECKOM
Maccoi 2 kr. Ilyns maccoit 20 r, neTsmas ropu30HTAIBHO , IOMAJaeT B SAIIMK U 3acTpeBaeT B HeM. Onpene-
JIMTE YIJIbl OTKJIOHEHHUS HUTHU MasTHHUKA MU ckopocTsax mytu 200, 300 u 400 m/c.

49. Ha o1HOpOHBIN CIUIONIHOW HWJIMHIPUYECKUH Bal paauycoM R = 50 cM HaMOTaHa Jierkasi HUTh, K
KOHILy KOTOPOH MpUKpPEIUIeH rpy3 Maccoid m =6,4 xr. ['py3, pa3maTbiBasg HUTh, OITYCKAETCS C YCKOPEHUEM a
= 2,0 M/c’. Onpenemnre: 1) MomenT nuepimn J Baa; 2) Maccy m; Baja.

50. B nentpe ckampr JKyKOBCKOTO CTOWT YEJIOBEK M JIEPKUT B PyKaX CTEPKEHb JUTMHOU [ = 2,4 M 1
Maccoi m = 8 KrI, pacloJIOKEHHBI BEPTUKAJIBHO MO OCU BpalleHusi ckaMbHl. CKaMbsl C UEJIOBEKOM BpallaeT-
cst ¢ gactoroii n; = 1,0 ¢!, C kaxoii 4acTOTO# N, GyeT BPAIMATHCS CKAMBS C YCTOBEKOM, E€CITH OH MOBEPHET
CTEP>KEHb B TOPU30HTAJIbHOE MoJ0xkeHne? CyMMapHbIi MOMEHT HHEPLIMU YeJIOBEKa U cKambu [ = 6 kr M.

51. BbUUCIUTE MOMEHT UHEPIUH J MPOBOJIOYHOTO MPSIMOYTOJIBHUKA CO CTOPOHOM @ = 12 cmu b = 16
CM OTHOCHUTEJIBHO OCH, JIeKalled B MJIOCKOCTH NPAMOYTOJIbHUKA U MPOXOASIIEH Yepe3 ceperHbl MaJlbIX
cTOpOoH. Macca paBHOMEpPHO pacnpeziesieHa Mo JJIMHE NPOBOJIOKH € IMHEHHOU MIOTHOCTHIO T = 0,1 Kr M.

52. YpaBHeHUE KOJIeOaHUN MaTeMaTUYECKOTO MasTHUKA X = 2 sin (27 t + 7/2), rAe X u3MepsieTcs B CM.
Macca xoneomomnierocs Tena 5,0 r. Onpenenute NOIHYI0 MEXaHUYECKYI0 SHEPTUIO KOJICOIIOIIErocs Tena.

53. Teno maccoit 2,0 Kr aOCOJTIOTHO HE YIPYTO yAapseTcst o mokosmieecs Teno macco 3,0 xr. Haiitu

OTHOLIEHUE KNHETUYECKUX SHEPIHil 10 U MocJie yaapa.

54. Teno maccoit m coBepiiaeT rapMoOHUYEcKre KoneOanus mo 3akony X = 0,1 cos (4n t + n/4), m. On-
penenuTe MakCuMalbHbIE 3HaYEHUs] BO3BPALAIOIIEC CUIIbl U KHHETHYE€CKOU SHEPTUH.

55. B Gamone BMecTUMOCTBIO V = 25 1 HaxoauTest Bogopon npu temreparype T = 290 K. ITocne to-
ro, KaK 4acTh BOJIOPO/ia U3PaCcX00Balu, AaBjieHUe B OaiutoHe noHu3mwiock Ha Ap = 0,4 MIla. Onpenenutsb
MaccCy U3pacxo0BaHHOI'O BOJIOPOAA.

56. UneanbHblil ABYXaTOMHBIN a3, cOJEp KAl KOJIUYECTBO BEIIECTBA V = 1 MOJIb M HaXOAAIMKUCS
nox nasinenueM p; = 0,1 MIla npu Temneparype T, = 300 K. HarpeBaroT npu nmocTossHHOM 00beMe 10 JaB-
nenus p2 = 0,2 Mlla. ITocne 3Toro ra3z M30TeEpMUUECKH PaCIIUPUIICS JO HAYaIbHOTO JABJICHUS U 3aTE€M H30-
06apHO OBLT ckar A0 HavanbHOTro oobeMa V). [loctpouts rpaduk mukina. OnpeaenuTs TeMieparypy T raza
JUTSL XapaKTEepPHBIX TOUYEK HUKJIA U ero Tepmudeckuid KITJI.
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57. Ilpu n3obapuyeckom cxatuu a3oTa (N,) coepiieHna padora 12 k. OnpeaenuTs 3aTpaueHHOE
KOJIMYECTBO TEIJIOTHI M U3MEHEHUE BHYTPEHHEW SHEPrUu rasa.

58. Kakas yacts MOJIeKyJ BOJIopoja, Haxoasmuxcs npu temnepatype T = 400 K, obmagaer ckopocTs-
MU, OTJIMYAIOIIUMUCS OT HauboJjiee BEpPOSITHOM CKOPOCTH He CBbIIIe ueM Ha 5,0 m/c?

59. Ilpu HarpeBaHUM IBYXaTOMHOIO WJEaIbHOTO ra3a (V=2MoJib) €ro TepMOAMHAMUYECKasi TeMIepa-
Typa yBenu4miiach B n=2 pa3a. OnpenenuTe n3MEeHEHUE SHTPOIINH, €CJIH HarpeBaHUe MPOUCXOAuT 1) u3o-
XOpHO, 2) u300apHO.

60. CunTas, 4To JaBJEHHE BO3AyXa y HOBEPXHOCTH 3eMmu paHo 10° Ila, n cuuTas Temmepary-

py Bozayxa pasHoil 0°C U He U3MEHSIOIIENCS ¢ BHICOTON, HAWTU MUIOTHOCThH BO3/yXa Y MOBEPXHO-
¢t 3eMid U Ha BeIcOTe 4,0 KM.

61. Onpenenaure MOMEHT UHEPLIMHU | TOHKOTO OJHOPOAHOTO CTEPXKHS JUIMHOU 1= 50 cM u Maccoit m =
360r OTHOCUTENIBHO OCH, NEPIEHAUKYJIIPHONU CTEPIKHIO U MIPOXOJIIIEH Yepe3 TOUKY, OTCTOSIIYI0 OT KOHIA
CTepkHA Ha 1/6 ero JJIMHEIL.

62. llap ¥ TWIMHAP, U3TOTOBJIICHHBIE M3 OJHOTO M TOTO XK€ MaTepuaia, KaraTcsa 0e3 CKOJIbXKEHUS C
OJIMHAKOBOM CKOPOCTBIO. OIpeienTe, BO CKOJIBKO pa3 KHHETHYECKasi SJHEPrus 11apa MEHbIIE KUHETUYECKOU
SHEPrUM CIUIOLIHOTO HWINHAIPA.

3-ii cemecTp
[epBbIit BOpOC B 3a4€THOM OHJIETE CTYACHTA — BOIPOC IO JEKIIMOHHOMY MaTepuany (Bonpocsl 1-31).
Bropoii Bonpoc — 3anada, 6im3kas K pa30OupaeMbpIM Ha MPAKTUUECKUX 3aHATUSAX U B TPOIECCE BBHIOTHEHUS
pacueTHoO-TpaduIecKkux padot (Bompockl 35- 55).

1. B3aumogpeiicTBue anekrpudeckux 3apsanoB. 3akoH Kymnona. [lonstie snextpudeckoro mosisi. Hanpsi-
KEHHOCTb I0JII TOUYSYHOTO 3aps/ia.

2. IlpuHIUN CyNepHo3UIuy dJIeKTpUUecKuX noJei. I[lnoTHocTh anextpuyeckoro 3apsina. [lone 6ecko-
HEYHO JJIMHHON PaBHOMEPHO 3apsKCHHOUN HUTH.

3. [ToTok BekTOpa HAMPSHKEHHOCTH dJIeKTpryecKkoro moysi. Teopema Octporpanckoro-I'aycca B Bakyy-
M€ U ee MPUMEHEHHUE JIJIs pacyeTa 1moJjeid paBHOMEPHO 3apsHKEHHON OECKOHEYHOM TIOCKOCTH, MIapa.

4. Pabora B ameKkTpocTaTudeckoM mose. PazHocts moteHmanoB. CBs3b MEXAY MOTEHIIMAIOM U Ha-
NPSDKEHHOCTHI0. DKBUTIOTEHIMATbHBIE TOBEPXHOCTH. [loTeHIIMAaN MOJIst TOUe€4HOTO 3apsia.

5. BeuuciieHre nmoTeHIuana B MpOCTEHIINX dIIEKTPUIECKUX MOJISX: TOJIE TOYSYHOTO 3aps/ia, MapoBOit
KOHJICHCATOP, IJIOCKHUIA KOHICHCATOP.

6. [ToreHman u HaPSHKEHHOCTH TOJIST TUTIOJS.

7. lonsapuzanust AMAISKTPUKOB. THUIIBI AUANEKTPUKOB. BexTop mosnsipu3anuu u ero CBsi3b C IOBEPXHO-
CTHOHW TUIOTHOCTBIO MOJIIPU3AIMOHHBIX 3apsiioB. HampsHkeHHOCTh AIIEKTPOCTATHYECKOTO TOJISI BHYTPHU M-
anektpuka. OTHOCUTENbHAS TUDJIEKTPUIECKast TPOHUIIAEMOCTb.

8. BeBox Teopembr Octporpajckoro - ['aycca asst udneKkTpukoB. BeKTop 3JeKTpUuecKoro cCMeIeHusl.

9. YcioBus Ha rpaHUle pas3aena ABYX AMIICKTPUKOB. CerHeTodJIeKTpHKH. [Ibe303JeKTprudecKuii
s dexr.

10. Kongencaropsl. [IpuMepbl BEIMUCICHUS €eMKOCTH: IJIOCKUNA KOHIEHCATOP, ChepUIecKHii KOHICH Ca-
TOp. DHEprusi 3apsHKEHHOTO KOHAEHCATOpa. DHEPrust dJeKTpocTaTHdeckoro mojs. OO0beMHas IIIOTHOCTh
SHEPTUH.

11. TTocTOSIHHBII 2JIEKTPUIECKUN TOK, €T0 XapaKTePUCTUKH U YCIOBHS CYIIECTBOBaHUS. 3akoHbl OMa 1
Jlxoyns - Jlenna B quddepennuansHoii hopme.

12. O6061menHbI# 3akoH OMa B auddepeHIanbHON 1 HHTETpaTbHOM (pOopMax MpH HATMYUU CTOPOH-
Hux cui. D/1C, pa3HOCTh MOTEHIMATIOB U HapsbkeHue. CBEPXIIPOBOIUMOCTb.

13. 3akoH Amrmepa Juis B3aUMOJICHCTBUS IBYX DJIEMEHTOB ToKa. MarHutHoe mnoJjie. HIyKIus: MarauT-
HOTO TIOJISI.



Pabouas npoepamma oucyunnunovt 51.5.6 (j: ;
«Dusuxay [YEY D,

14. 3akon buo-Caapa-Jlannaca. [IpuHuun cyneprno3uuuy MarHuTHBIX moJied. Pacuer MarHUTHBIX
MOJIeH MPSAMOTO TOKA M KPYTOBOIO TOKA.

15. BbIBOJ1 3aKOHA MOJIHOTO TOKA JJII MArHUTHOTO TOJIsl B BakyyMme. [IpumeHenue 3akoHa 11t pacue-

Ta MOJIEH TOpOUAa U JYIMHHOTO COJICHOUIA.

16. JlelicTBre MarHUTHOTO MOJIsl HA TOK. B3anMoaeiicTBre napajiesibHbIX TOKOB.

17. JleficTBue MarHuTHOTO MOJISl HA ABWXKYLIUICS 3nekTpudeckuid 3apsia. Cuna Jlopenua. Tpaekro-
pus IBUKEHUS 3apsia B MAarHUTHOM TIOJIE.

18. Dddexr Xomna, ero pu3nMIECKuii CMBICI U MPUMEHEHHE B COBPEMEHHOM HayKe U TEXHUKE.

19. MarautHsblii oToK. PaboTa npu nepemMenieHny MpoBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM
nose. [lotokocuemieHue.

20. SBnenue snexrpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenua. 3akon ®apanes-MakcBeia U €ro Bbl-
BOJ. 3apsia, MHIYLUPOBAHHBIN MPU SBJICHUHU 3JIEKTPOMArHUTHON MHAYKIMH.

21. sIBnenuie caMOMHAYKIMU. IHIyKTUBHOCTb. PacueT MHIyKTUBHOCTH JI1 TOPOUIA.

22. SIBnenue B3aumHOU MHAYKIMH. KoadduumeHT B3auMHON MHIYKIMHA. DHEPTUSI MAarHUTHOTO TOJISI.
OO0beMHas TNIOTHOCTH SHEPTUU MATHUTHOTO TIOJIA.

23. MarnuTHOe moJsie B BewecTBe. MUKpO- U MakpoTOKH. BekTop HamarHu4eHHOCTH. BbIBo1 3aKkoHa
MOJIHOTO TOKA JUIsi MarHUTHOTO ToJisi B BemiecTBe. [IoHATHE HanpsKEHHOCTH MAarHUTHOro nojsi. OTHOCH-
TeJIbHas MAarHUTHasi IPOHULIAEMOCTb.

24. MarauTHble Cpelibl. YCIOBHUS Ha I'paHULE pa3fesia IByX MarHeTukoB. [IpenomiieHne nuHuil mar-
HUTHOM MHAYKUMH. JlMaMarHeTUKU ¥ mapaMarHeTHKU.

25. ®eppomarnetnsM. KpruBas HamaranunBanusi. MarautHelil ructepesuc. JJomensl. Touka Kropu.

26. KonebarenbHsblii koHTYp. AuddepennunansHoe ypaBHEHHE CBOOOIHBIX 3JIEKTPOMAarHUTHBIX KOJeOa-
Huil. [lepuon konedanuii. JIoOpoTHOCTE KOHTYpa. ["apMOHMUYECKHE STEeKTpOMarHuTHeIe Kosebanus. dopmyna
TomcoHa.

27. BelHyX/IeHHBIE 3JIeKTPOMAarHuTHbIe Koebanus. Pesonanc. AMiuntyna u ¢asa BBIHYXICHHBIX KO-
nebanuid. ['paduk 3aBUCUMOCTH aMIUTUTYABI TOKA OT YaCTOTHI BBIHYKJICHHBIX KOJICOAaHUH.

28. Ob6mas xapakrepuctuka Teopun Makcpemia. [lepBoe u BTOpoe ypaBHeHHs MakcBeinia B MHTeE-
rpanbpHOi popme. Tok cMereHus.

29. O6mas xapakTepuctuka Teopun Makcsesuia. [lonHas cucrema ypaBHeHuid MakcBenna Juist JeK-
TPOMAarHUTHOTO NoJisl. CIeACTBUS U3 yPaBHEHHIA.

30. I1nockas »neKTpoMarHuTHas BOJIHA.

31. DHeprus 3neKTpoMarHuTHbIX BOJH. [loTok sHepruun. Bekrop YMoBa- [loiiHTHHTa.

32. B xarymke 6e3 cepreunuka 3a Bpemst At = 0,01 ¢ cuia Toka yBenMuuBaeTCs paBHOMEPHO OT [} =
1,0 A o I, = 2,0 A. ITpu sTom B katymike Bo3HukaeT DJ{C camonnnykiuu. Onpenenure: 1) MHAYKTUBHOCTD
KaTYIIKH, 2) TOTOK MarHUTHOW WHAYKLIUU NpU cujie ToKa I, 3) u3MeHeHre MarHUTHOTO TOJISI KaTyIITKH.

33. DIEeKTpOH Maccou me ABUKETCA B OJHOPOJHOM MArHUTHOM IOJIE C MHAYKIMEH B MO BUHTOBOM
JUHUM pagnycoM R u mrarom /. HaiiTu KWHETHYECKYIO YHEPTHIO JIEKTPOHA.

34. B oaHopoaHOM 1 u3oTponHou cpene ¢ € =3,0 u p =1,0 pacnpocTpaHseTcs mIocKas 3JIeKTpoMar-
HUTHAsI BOJIHA. AMIUTMTY/1a HApsHKEHHOCTH AJIEKTPUUECKOTO MoJist BOJHBL £y = 10 B/mM. Haiitn ammurymy
WHYKIIMA MarHUTHOTO TOJISt BOJIHBI By U ()a30BYI0 CKOPOCTH BOJIHBI V.

35. Ilnockass »1€KTpOMarHUTHas BOJIHA PacHpOCTpaHsETCs] B OAHOPOJHON M U30TPOIHOM cpesie ¢
&2,0 u 1~=1,0. AMnnuTyna HanpsHKEHHOCTH 3JIEKTPUUECKOTO 1M0JIst BOJIHBL £y = 12 B/M. Onpenenuts dazo-
BYIO CKOPOCTB BOJIHBI V U aMIUTUTYy HallPSKEHHOCTH MarHUTHOTO MOJIst BOJIHbBI H).

36. Konpencarop anekrpoémrocteio C = 500 nd coenunéH ¢ kaTymkoi anmuHoit / = 40 cM u mioma-
NB0 ceueHns S = 5 cm’. Karymika conepxxkur N = 100 ButkoB. Cepaeunuk HemaruutHbeid. Haiitu nepuon 7
KOJIeOaHU 9TOM CUCTEMBI.
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37. PaccrostHue MEXIy MPOBOAHUKOM ¢ TOKOM / = 4,0 A u Ommkaiineid cTopoHOH

KBaZpaTHOi pamku ¢ TokoMm /; = 2,0 A ¢ = 30 mm yBenuuwiu B ABa pasza. CTopoHa ElMa C

pamku a = 30 mM. OnpenenuTs COBEPUIEHHYIO TPH 3TOM palOTy, €CIU YBEIMYCHHE o

PacCTOSTHUS OCYILIECTBIEHO TIOBOPOTOM paMku Ha 180° okoso ctoponst CJJ n D

38. KosebatenbHblil KOHTYp UMEET MHIYKTUBHOCTh L=1,6 MI'H, 31eKTpOEMKOCTD
C = 0,04 Mmx® u1 MakcuMaibHOE HanpsikeHne Ha 3aKUMaX Uyae=200 B. OnpenenuTs MakCUMaJIbHYIO CHITY
TOKA /yac B KOHTYpe. CONPOTUBIIEHUE KOHTYpa HUYTOKHO MAJIo.

39. Ilpsimoii IPOBOJHUK AJMHOM /=40 cM ABWXKETCS B OJHOPOJHOM MarHUTHOM IOJIE CO CKOPOCTBIO V
= 5 M/C nepneHIUKYISPHO JUHUAM MHAYKIMH. HallTh MHAYKIIMIO MarHUTHOTO TOJIA B, €clii BO3HUKAIOIIAs
IIPY 9TOM Pa3HOCTh MOTEHIMATIOB MEX Y KOHIIaMu npoBogHuka U = 0,6 B.

40. KBagpaTHas NpoBOJIOYHAsI paMKa CO CTOPOHOM a = 20 cM pacnosiokeHa B MarHUTHOM II0JIE, WH-
JOYKIHs KOTOPOTO ¢ TEYEHUEM BPEMEHU U3MeHseTcs 1o 3akoHy B = 0,20c0s5,23¢ , Tak, 4TO HOPMaJIb K paMKe
obpasyet yron = 60° ¢ HanpasienueM noist. ONpeneNuTh BEIMIUHY 3.1.C. MHIYKIUHA B PAMKE B MOMEHT
Bpemenu 7= 4,0 c.

41. Tlo oomoTke TOopouna, coaepxkartero N = 2000 ButkoB, Teuér Tok / = 5,0 A. /luametp Topouaa mo
cpenneit uHun D = 30 cm. OnpenenuTs MakCUMallbHOE B| U MUHUMAIIbHOE B, 3HaU€HHUs MarHUTHOW WH-
IOYKIUH B TOPOUJIE, CEYEHHE KOTOPOro - Kpyr paguycoM 7 =50 MM.

42. Haiitu cuiy, AEHCTBYIOUIYIO CO CTOPOHBI JJIMHHOTO MPOBOJAHMKA C TOKOM /=12 A Ha KOpOTKUM
IpsIMON MPOBOJHUK ¢ TOKOM [r=10 A, pacnoJiokeHHbIN B TOH k€ IUIOCKOCTH, YTO U MEPBBIM, NEPIECHIUKY-

TSpHBIA K HeMy. [[nmrHa kopoTkoro npoBoaHuka /; = 20 cM, ero OnvmKalmii KOHeI RI A
OTCTOUT OT JUIMHHOTO MPOBOJHMKA Ha [ = 15 cm. ]
43. HaiiTi pa3HOCTb OTEHLIUAIOB @) - (2 MEXKy TOUKaMU 1 U 2 cXeMmsl, eciid { bF R, 2
|

Ri=100M, R, =200M, &s=5Bu &=2,0B. BHyrpeHHue conpoTUBIEHHS UC-
TOYHHKOB TOKA MPEHEOPEIKUMO MAIIbI.

44. B BakyymMe HUMEETCS CKOTUIEHUE 3apsiioB B opme miapa paguycom R. OO0bEMHAs TUIOTHOCTH 3apsi-
JIOB M3MEHSIETCS 10 3aKOHY p = G / T, T/Ie G - IOCTOSTHHASI BEJIMUMHA, T - PACCTOSIHUE OT LieHTpa 1rapa. Haiitu
3aBHCUMOCTH E = E(r) ¥ MOCTPOUTH COOTBETCTBYIOUIHIA rpaduK.

45. ToHKUH JJIMHHBIA CTEP)KEHb PAaBHOMEPHO 3apspkKeH ¢ JmHelHHoW mioTHocThio 7 =10 HKn/m. Ha
MPOJIOJKEHUU OCU CTEP>KHA Ha paccTOsSHUU @ = 20 ¢M OT €ro KOHLIa HaXOJUTCA TOYEeUHbIH 3apsan g = 10
HKI1. OnpenemuTh cuity B3aMMOJEHCTBUS 3apSyKEHHOTO CTEPKHS U TOUEYHOTO 3apsiia

46. Konpro paguycom R = 5,0 cM paBHOMEPHO 3apsiK€HO ¢ JTUHEHHO# mioTHOCTRI0 7= 0,30 MxKi/m.
OnpenemTh NOTEHLHMAT ¢ TOYKH, JIEKaUIeH Ha MEePIECHIUKYISIpE K MIOCKOCTH KOJIbLIa, BOCCTABJICHHOM M3
LEHTPAa KOJIbLIA, OTCTOSIICH Ha paccTosHUU /1 = 5,0 CM OT €ro HeHTpa.

47. 1o TOHKOMY TIOJIYKOJIBIYy paliycoM » = 8 cM paBHOMepHO pactpenenés 3apsan Q = 70 uKo. Haii-
TH HaPsOKEHHOCTD AJIEKTPUUECKOTO MOJIA B LIEHTPE KPUBU3HBI MOJIYKOJIbIIA.

48. Jle xoHIEHTpHYeCKUe cdepbl 3apsbkeHbl paBHOMepHO. Ha BHyTpeHHe cdepe HaxoauTcs 3apsia
q:1= 0,30 mxKu, a Ha BHewmHel ¢g>= - 0,50 MxKun. Onpegenuts Hanps>kEHHOCTh IIEKTPUUECKOTO MOJS B TOU-
KaX, HaXOISALIUXCSl COOTBETCTBEHHO Ha paccTossHuu 5, 10 u 20 cM ot obmiero nentpa odeux cdep. Paguycer
chep COOTBETCTBEHHO paBHBI Rj = 8 cM U Ry = 15 cMm.

49. DreKTpuUYecKoe MoJie CO3JaHO IBYMsI OCCKOHEYHBIMH IMapauIeIbHBIMU IDIACTUHAMU, HECYIIMMU
PABHOMEPHO paCTIpeIeIEHHbI 0 TUIOMAIH 3apsil C MOBEPXHOCTHBIMH IIOTHOCTAME 07 = 1,00 HKi/M” 1 03
= 3,00 aK/m™. Onpenenuth HanpsHKEHHOCTH E monist: 1) Mexay miactuHamu; 2) BHE IutacTuH. [locTpo-
UTh TpapUK U3MEHEHHS HANPSHKEHHOCTH B/IOJb JTUHUH, TIEPIICHANKYISIPHON IJIaCTUHAM.

50. Paccrosinue Mexay nByms TodedHbiMu 3apanamu Q) = 1 MxKnu O, = - Q) pasno 10 cm. Onpene-
muTh cuily F, nelictByromyro Ha TodeuHsld 3apsan O = 0,1 mxKu, ynan€Hsslii Ha ri = 6 ¢cM OT IEpBOTO U
Ha 7, = 8 CM OT BTOPOTO 3apsiJiOB.
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51. BHyTpH MoJ0ro MEeTajuIMuecKoro mapa paguycom R»; = 10 cm noMemeén Apyroi MeTasinyecKui
map paguycom R; = 5,0 cm, umeromuii 3apsa q; = 0,33 uKn. Baemnemy mapy coobmén 3apsin ¢» = 0,20
MkKu1. OnpenenuTs noTeHIIMaI BHYTpeHHeTo mapa. [loctpouts rpaguik 3aBUCUMOCTH TOTEHIIMANA OT pac-
CTOSIHUSL TIO PaJInyCy.

52. TInoCcKHii BO3AYIIHbIH KOHACHCATOP C IUIOMAAbI0 0OKIamoK s = 200 cM” KaKaas H PaCCTOSHHEM
Mexay Humu d = 5,0 MM 3apspkaercs 10 pasHoct noteHnuanoB U = 600 B u oTkirouaercs ot 6arapen. Kak
W3MEHSATCSI EMKOCTh M SHEPTHsl KOHJCHCATOPa, €CIH B IMPOCTPAHCTBO MEXIY OOKIJIAAKaMH MapajlieIbHO UM
BBECTH METAJUTMIECKYIO IIACTHHY TAKOH K€ TUIOIAAN U TOJMIUHBI A = 2,0 MM?

53. PaccrosiHue MeXy IUIACTHHAMM IUIOCKOTO KOoHJieHcaTtopa eMKocThio C= 1,0 Mx® yBenuuwiu B n
=2 pasa, He OTKJII0Yask OT UCTOYHHUKA, MOJAEPKUBAIOIIET0 MEXAY MJIACTUHAMHU PA3HOCTh MOTEHIMAIOB AP
= 1000 B. Kakas npu 3TOM coBepiraercst pabora?

54. TIpsimMoii GECKOHEYHBIN MPOBOJ, IO KOTOPOMY TE€UET TOK I, uMeeT
BHUTOK, KaK IIOKa3aHO Ha puc. Bo CKOJIbKO pa3 MHIAYKUUS MarHUTHOTO ;
noyst B T. O IpH 3TOM OTIMYAETCA OT UHAYKIIMM MarHUTHOTO MOJISl IPSIMOTO I
TOKAa B TOM K€ TOUKe?

55. DnekTpoH, obnagarommii ckopocThio v=2,0 Mwm/c, BieTaeT B 0JTHOPOJHOE MAarHUTHOE TOJIE C WH-
nykuueii B = 0,30 MTa nox yriaoMm = 30° K HanpaBJIeHUIO JTHHUN HHIYKIMA. HaliTi pagiyc » u war /2 BUH-
TOBOM JIMHUM, IO KOTOPOU JBUIKETCSI DJIEKTPOH.

4-ii cemecTp

[lepBblit 1 BTOPOI BOMPOCH B 9K3aMEHALIMOHHOM OHJIETE CTYACHTA — BOMPOCHI MO JIEKIIMOHHOMY Mate-
puany (Bompocsl 1-30). Tpetuit Bonpoc — 3aaaya, 6au3Kas K pa30oMpacMbIM Ha PAKTHIESCKUX 3aHITHIX U B
MIPOLIECCE BBITIOJHEHHS pacyeTHO-Tpaduueckux padot (Bompockr 31- 61).

1. Ontuka. Pa3zButue npezacrasnenuii o npupoje cBeta. Matepdepenims ceera. KorepeHTHOCTh 1 MO-
HOXPOMAaTHUYHOCTb.

2. CniocoOb1 HaOmoieHUs: uHTEphepeHnnu cBeTa. Pacuer nHTehepeHIMOHHON KapTHHBI OT ABYX HCTOY-
HUKOB.

3. dudpakuus ceeta. [Tpunuun [oiirenca-Openens. 30Hb1 OpeHes.

4. TlpssmonuHeliHOE pacmpocTpaHeHue cBera. udpakims Ha 0JHON ImenH W Ha ITUGPAKIUOHHON pe-
LIETKE.

5. ludpakuust peHTTeHOBCKHUX BOJIH Ha MPOCTPaHCTBEHHOH pemeTtke. [lonsitue o ronorpadumu.

6. lucnepcus cBeta. DIEKTPOHHAs TEOPUS AUCTIEPCHUU.

7. PaccesiHue, mOrJIOIICHUE CBETA.

8. [Tonstpu3anust HIEKTPOMAarHUTHBIX BOJIH. JIMHEHHOE ¥ IUPKYJISIPHOE COCTOSIHUE TOJISIPU3ALIHN.

9. Henonsipru3oBaHHOE AJIEKTPOMAarHUTHOE u3itydeHue. CriocoObl MOTydeHUs! MOIIPU30BAaHHOTO CBETA.

10. KBanToBas npupoaa usinydeHus. TermioBoe nznydeHue. 3aKOHbI TETIOBOTO U3IYyYSHHsT aOCOIIOTHO
YEpHOTO TeJa.

11. ®otosnexrpuueckuii 3 pexT. 3akoHbI BHEIIHETO (HoTOdIPdeKTa.

12. ®otonsl. DpdexT KomntoHa.

13. AtomHuas u sigepHas ¢usuka. OusnyecKkue OCHOBHI KBAHTOBOM MexaHWKU. [IpuHIUMI Heompene-
JIEHHOCTH.

14. KopnyckynsspHO-BOJIHOBO Ayann3M. KBaHTOBbIE COCTOSIHUSL.

15. Cynepno3uuus coctossHui. Gusndeckue BEIUUUHBI U ONIEPATOPBHI.

16. CranonapHsie coctosiHusl. Ypaaenue llpenunrepa muist cTalioHAPHBIX COCTOSTHHM.

17. Ismxenne cBo6oaHOM yacTuibl. [loreHnnanbublil 0appep. TyHHETbHBIN YPQEKT.

18. YacTuia B mOTEHIUAITLHOM siMe. ['apMOHHYECKU OCITUIIIISITOP.

19. Atom Bogopoaa. CeKTpbl HCITYCKaHUS U TIOTJIOIICHUSI.
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20. Cucrembl mukpouactuil. [Tpuanun ToxaectBeHHOCTH. DepMHOHBI U O030HBI.

21. llpunnun Ilaynu. Ilepuoanyueckas cuctema 3J€MEHTOB.

22. IlornoueHue, CHOHTAHHOE U BBIHY)K/ICHHOE U3TyYEHUS.

23. OnTuyeckue KBaHTOBBIE T€HEPATOPHI.

24. KBantoBble cratuctukun depmu-Jlupaka u boze-DiiHiuTeliHa. DIEKTPOHHBIN ra3 B MeTaiax. 25.
TennoeMKocTb TBEPABIX Tesl. DOHOHBI.

26. DnemMeHThl 30HHOM TEOPUU TBEPbIX Ted. MeTabl, JUINEKTPUKU MOJTYIPOBOAHHUKY.

27. SInpa atroMoB. HykioHBI. XapaKkTepUCTUKU SIIEPHBIX COCTOSIHUIA.

28. S nepusble cunbl. Monenu siapa.

29. [lepexoabl Mexay SAEPHBIMU COCTOSSHUAMM. SnepHble peakuuu. Llennas peakuus geneHus.

30. DiemMeHTapHBIC YaCTUIIBI.

31. B Touky A 5KpaHa OT UCTOYHHKA S| MOHOXPOMATHYECKOTO CBETA JUTMHOM BOJHBI A = 0,5 MKM mpu-
XOJIUT /IBA JIy4a: HEMOCPEICTBEHHO OT MUCTOYHHUKA JIyd S1A, NepHeHAUKYISPHBIA 3KpaHy, u i1yd S;BA, ot-
pakeHHBI B Touke B oT 3epkana, mapamiensHoro ayay S;A (puc. 1). PacctosiHue /; 5kpaHa OT UCTOYHUKA
paBHO 1 M, paccrostHue h ot yda S;A 10 miockocTu 3epkana paBHO 2 MM. Onpenenuts: 1) uto Oyaer Ha-
OnmroIaThCs B TOUKE A dKpaHa — YCWJICHHE WJIHM OcialjeHne HHTEHCUBHOCTH; 2) KaK M3MEHUTCS] MHTECHCUB-
HOCTh B TOYKE A, €CJIM Ha MyTH Jy4ya SiA NepHeHIUKYISIPHO €My NOMECTUTh IIOCKONapaljIeNIbHYIO I1j1a-
CTUHKY cTekna (n = 1,55) Tomuunoii d = 6 MKMm.

JKpax

Jepxano

32. Ha cTexIsiHHBINA KJIMH HOPMAaJIbHO K €ro TPaHu MagaeT MOHOXPOMATHYECKUN CBET C JTTMHOM BOJHBI
A = 0,6 MmxM. B Bo3HuUKIIEH MpU ATOM UHTEPPEPEHIIMOHHON KapTHHE Ha OTpe3Ke JmHoi | = 1 cm Habmoa-
etcst 10 monoc. OnpenenuTs NpeoMISIOIINN yroia 0 KinHa.

33. Ha quadparmy ¢ KpyriibIM OTBEPCTHEM PaauycoM I = 1 MM magaeT HOpMaJIbHO MapauIeIbHBIN My-
YOK CBeTa JUIMHOW BOJHBI A = 0,05 MxM. Ha myTu snydeii, mpomenmmx uepe3 0OTBepCTHE, MOMEIIAIT SKpPaH.
OnpenenuTs MaKCUMAITbHOE PACCTOSIHUE bpmax OT IIEHTPA OTBEPCTHUS 10 SKpaHa, MPU KOTOPOM B IIEHTPE JH-
(bpaKIMOHHOM KapTHHEI e1lle OyneT HaOIIAaThCsl TEMHOE MATHO.

34. Ha mens mupunoit a=0,1 MM HOpMalbHO MaJaeT MapaUIeJIbHBIA MMy4OK CBETa OT MOHOXPOMATH-
gyeckoro uctoyHuka (A=0,6 mxm). OnpenenuTs mUpUHY | HEHTpaTbHOrO MakcuMyma B IU(PaKIIMOHHOM
KapTUHE, NPOCIHPYEeMON C MOMOIIBIO JIMH3BI, HAXOMSAMICHCS HEMOCPEJACTBEHHO 3a IIENbI0, HAa DKPaH, OT-
CTOSIIIIUI OT TUH3bI HA paccTossHUU L = 1 M.

35. Ily4ok eCTeCTBEHHOTO CBETa Ma/laeT Ha MOJUPOBAHHYIO MOBEPXHOCTh CTEKIISTHHOW TUIACTHHBI, 11O-
TPY’KEHHOU B ®UAKOCTh. OTpakeHHBIN OT IJIACTHUHBI IMy4OK CBETA COCTABIBIET yroi ¢ = 97° ¢ majamomum
mydykoM. OnpeneuTh moka3areidb IPEeIOMIICHHS N KUIKOCTH, €CIIH OTPAXKEHHBIH CBET MOJHOCTHIO MOJAPH-
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36. [Inactunka xBapua TommuHOW d; = 1 MM, BbIpe3aHHas MEPHCHIUKYISIPHO ONTHYECKOH OCH
KpHUCTaJ1a, NOBOPAYMBAET IUIOCKOCTh MOJIIPU3ALMM MOHOXPOMATHYECKOIO CBETAa OMNPENEICHHOW IJIMHBI
BOJHBI Ha yroa ¢; = 20°. Onpenenuth: 1) xakoBa MonkHA OBITH TONMIIMHA d2 KBaplEBOW IUIACTUHKH,
MOMEILIEHHON MEXy JBYMsI «apaUIeTbHBIMIY HUKOJISIMU, YTOOBI CBET OB MOJTHOCTHIO TIOTAIlIEH; 2) KaKOH
mmHel | TpyOKy ¢ pacTBOpoM caxapa MaccoBoil koHmeHTpauueil C=0,4 Kr/m Hamo TOMECTHTb MEXIY
HUKOJISIMUA JIJIsI TIOJTydeHus: Toro ke s¢dexra? YaenpHoe BpamieHue [o] pacTBopa caxapa paBHO 0,665
rpan/(M*Kr*v>).

37. KakuM MUHHMAaJIbHBIM UMITYJIECOM pmin (B eanHunax MaB/c) nomkeH o0agaTs 3IeKTPOH, YTOObBI
s ekt BaBunoBa — YepeHKoBa MOKHO ObLJIO HAOIIOATh B BOJE?

38. NcTOYHMK MOHOXPOMATHYECKOTO CBETA C ATUHON BOJHBI A9 = 600 HM JBIKETCS TI0 HaNpPaBICHUIO
K Habmoaareno co ckopocthio v = 0,1 ¢ (¢ — CKOPOCTh pacpOCTPAHEHHSI IIEKTPOMArHUTHBIX BOJH). Omn-
PEAETUTH [UTHHY BOJHBI A U3IYYCHHUS, KOTOPYIO 3apETUCTPUPYET CIEKTPAIBHBIN prbop HalGII0aaTes.

39. HaiiTi KOHIIEHTPALKIO CBOOOIHBIX JJIEKTPOHOB HOHOC(EPHI, €CIU ISl PAAHOBOJIH C YaCTOTOU V =
100 MTI'11 ee mokaszarens npeiaomiierus n = 0,90.

40. mes B BUAY, YTO JJIsI JOCTATOYHO JKECTKUX PEHTTEHOBCKHX JIYUY€Hl AJIEKTPOHBI BEILIECTBA MOKHO
CUMTATh CBOOOIHBIMH, OMIPEICIIUTh, HAa CKOJIBKO OTJIMYAETCS OT €AMHHUIIBI TIOKa3aTelb IpeIoMIIeHHs Tpadu-
Ta JIJISl PEHTITCHOBCKUX JIy4ell ¢ JUIMHOM BOJTHEI B BakyyMme A = 50 mM.

41. DHepreTHyecKasi CBETUMOCTh a0COJIOTHO 4YepHOro tema Ms = 3,0 Br/cm?. Onpenenuts AJIUHY
BOJIHBI, OTBEUYAIOIIYI0O MAKCUMYMY HCITYyCKaTEJIbHON CIIOCOOHOCTH 3TOTO Tea.

42. Mennblit mapuk quamerpa d = 1,2 cM moMeCTHIM B OTKa4aHHBIN COCY]I, TEMIIEpaTypa CTEHOK KO-
TOPOTO TOJICPKUBAECTCS OMM3KON K abcomoTHOMY Hymo. HauanpHas temneparypa mapuka To = 300 K.
CunTass TOBEPXHOCTHh MIapHKa a0COIIOTHO YEPHOW, HAWTH, Yepe3 CKOJIBKO BPEMEHH €ro TemIeparypa
ymeHbIuTes B 1 = 2,0 pasa.

43. Haiitu ¢ nomomibto popmyiibl [Imanka MOIIHOCTh W3ITYyUYEHHs €UHHIIBI IOBEPXHOCTH a0COIIOTHO
YEpHOTO TeJa, MPUXOAAIIErocs Ha Y3KUU UHTepBaI JUTHH BOJH AL = 1,0 HM BOJIM3M MakCUMyMa CIEKTPallb-
HOM IJIOTHOCTHU M3JIy4eHus, pu Temneparype teaa T = 3000 K.

44. ®otoH ¢ ummynbscoM p = 1,02 MaB/c, rae ¢ — cKOpoCTh CBeTa, paccesicsi Ha MOKOUBIIEMCS CBO-
00THOM SJIEKTPOHE, B pe3ysibTaTe 4ero umMmnyisc ¢potoHa cran p' = 0,255 M»aB/c. [lox kakum yriom pacce-
sicst GoToH?

45. DneKTpOMarHuTHOE M3IMy4YeHHe C JMHOM BoJHBI A = 0,30 MKM majgaeT Ha (OTOITEMEHT, HAXOAs-
iics B peskuMe HachimeHus. COOTBETCTBYIOMIAS CIIEKTPabHAsI YyBCTBUTEIBHOCTH (hoTodIemMeHTa J = 4,8
MA/BT. HaiiTu BBIX0/ ()OTORIEKTPOHOB, T. €. YUCIIO (DOTORIEKTPOHOB Ha KAXKIBIN MaIAloNIHil POTOH.

46. Mexny IByMs CKPELIEHHBIMH MOJSIPU3aTOPaMU MOMEILIEHA KPUCTAIIMYECKas TUIACTUHKA TOJIILIU-
Ho#t 0,045 mm. IlnacTuHKa BeIpe3aHa U3 KpUCTaJIa ¢ OKAa3aTeIs MU MpeoMieHus n, = 1,54 u ne = 1,55 nma-
paUIEIBHO €ro ONTUYECKOM OCU KpHUCTalJla U OPUEHTUPOBAHA TAK, YTO YroJl MEXK/y IJIaBHBIM HalpaBJICHU-
€M MEepPBOro MOJIIPU3aTOPa U ONTUYECKOM OChIO TuIacTUHKU paBeH 30°. Ha cucremy majaer HOpMajabHO He-
MOJISIPU30BaHHbBINA CBET C JJIMHOU BOJIHBI 0,6 MKM U MHTEHCUBHOCTHIO lp. Haiitu nntencuBHocts I cBeTa Ha
BBIXO/JIE U3 CUCTEMBI.

47. Ilpu 3axBaTe HEUTpPOHA SIAPOM Li® MPOUCXOIUT sACpHAs PEeaKLIUs Li®+n—T+He's KOTOpOH
BbiAensierca sHeprus Q = 4,8 MaB. Haiitu pacnpenenenue 3Hepruu Mexy NpOAYKTaMH PEaKLMH, CUUTAas
KMHETUYECKYIO YHEPTHIO HCXOIHBIX YaCTHI] IPEHEOPEKUMO MAJIOH.

48. Ilpu cnustHUM AEUTpOHA C SIAPOM Li® MPOUCXOUT SAAEPHAS PEAKLIUL Li+d—>n+ Be', B KOTOpOH
BeiensieTcs sHeprus Q = 3,37 MpB. CuunTasi KHHETHUECKYIO YHEPTHIO MCXOJHBIX YaCTHIl MPEHEOPEKUMO
MaJioil, HalTH paclpeaesieHHe SHEPTUHU MEXAY POIYKTaMU PEaKLUH.

49. Ilydok na3epHoro uznydeHus: mouHocthio W = 100 BT nagaer Ha HEmpo3payHyro IUIACTUHKY MO
yriom o = 30°. [lnactunka nornomaer 60 % nagaroiel SHEPrUM, a OCTAIbHYIO YHEPTHUIO 3€PKaJIbHO OTpa-
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xaet. Haiinure aOCOMOTHYIO BEIMYMHY CHUJIBI, ICHCTBYIOIIEH Ha IJIACTHMHKY CO CTOPOHHI cBeTa. CKOPOCTh
cerac=3 x 10°* m/c.

50. Ily4ok ynbTpaduoIeTOBBIX JIydel ¢ JUIMHOM BOJHBI A = 107 M MepeIacT METAIIMYECKON MMOBEPX-
HOCTH MotHocTh P = 10 ° Br. Onpezennte BeTMdnHy BO3HUKAIOMET0 GOTOTOKA, eciii GoTod(PdEKT BBI3bI-
Baet o = 0,01 mamaromux ¢potoHoB. [Tocrosiunas [Inanka h = 6,60107* JIXeC; CKOPOCTh CBETA B BAKYYME C =
3410% m/c; 3apsj1 SJIEKTPOHA € = 1,610 Ki. Horenmman 00JIy4aeMOro MPOBOTHUKA OCTACTCS MMOCTOSTHHBIM.

51. Mennbiit mapuk auamMetpoM d MOMEIIEH B OTKAYaHHBIN COCYJ, TeMIepaTypa CTEHOK KOTOPOTO
nojepkuBaeTcs 0JaM3Koi K abcostoTHOMY Hymo. HauanmbHas Temmnepatypa mapuka To = 400 K. 3a Bpems
At = 4 yaca TeMrieparypa miapuka yMeHbInaeTcs B 11 = 2 pasza. CuuTas IOBEPXHOCTH IapuKa aOCOIIOTHO
YEepHO, OTpeIeuTh ero auametp d.

52. MoHOXpoMaTH4ecKasi CBETOBasi BOJIHA OT TOYEYHOT'O UCTOYHUKA ¢ paccTosiHus a = 20 cM nagaer
HOPMaJIBHO MO OTHOIICHHIO K OJJHOU U3 mieJieil AuadparMel C IByMs y3KUMU MICISIMHU, OTCTOSIITUMHU JPYT OT
npyra Ha pacctosiuue d =1,5 mm. Ha skpane, pacnonoxeHHoM 3a auadparmoit Ha / = 100 cm, oOpasyercs
cucteMa MHTep(epeHIIMOHHBIX To0c. Ha Kakoe paccTosiHuE U B KaKyl0 CTOPOHY CMECTSITCS 3TH IOJIOCHI,
€CJIM OJTHY U3 IIeJIeH TIePEKPHITh CTEKJITHHOW TIaCTUHKOM TomuHb! h = 10 MKM.

53. Ilmockast ceeToBasi BoyiHA ¢ A = 0,6 MKM MajjaeT HOPMaJbHO Ha IOCTATOYHO OOJIBIIYIO CTEKISTHHYIO
TUTACTHUHY, HAa MPOTUBOIOJIOKHOM CTOPOHE KOTOPOH clenana Kpyrias Beiemka. [ Touku Habmoaenus P o
HOpPMAaJIM OT LIEHTPA BBIEMKH OHA MPEJICTaBISIET COOOM mepBbie MOATOpHI 30HbI Openens. Haiitu riyOuny h
BBIEMKH, MIPU KOTOPOH MHTEHCHBHOCTH CBETa B TOUKe P OymeT paBHOI MOJOBHHE OT MHTEHCHBHOCTH TMa-
JAIOILEro CBETA.

54. IInockuit aTFOMUHHUEBBIN AJIEKTPO]I OCBEIIACTCS YIbTPa(HOIETOBBIM CBETOM C JJIMHOM BOJHBI A =
8,30 x 10® M. Ha kakoe MaKCHMaTbHOE PACCTOSIHHE OT MOBEPXHOCTH 3IEKTPOAA MOKET yAAIUThCS (OTO-
AJNIEKTPOH, €CJIM BHE AJIEKTPOJa MUMEETCs 33JCpPKUBAIOILEE JIEKTPUUECKOE MoJie HanpsskeHHOcTH E = 7.5
B/cm? KpacHast rpanuiia gotod(exta s amfOMIHAS COOTBETCTBYET JUTHHE BOTHBI A= 33,2 x 107 M.

55. HaiiTu myiHy BOJIHBI MOHOXPOMATHYECKOTO U3IIydeHHUs], €ciid B onbiTe FOHra pacctosiHue nepBoro
UHTEP(PEPEHIIMOHHOTO MaKCUMyMa OT LEHTPAIbHOM moockl X = 0,05 cM, pacCTOsSIHUE OT TIOCKOCTH IIeJIei
70 ’KkpaHa HabmoaeHuit D = 5 M, paccrosinue mexay mensmu 21 = 0,5 cm

56. OgHa U3 CIEKTPAIbHBIX JIMHUHM, UCITYCKaeMbIX BO30YXIeHHbIMU HOHamMu He+, nmeeT miiuHy BOJI-
Hbl A = 410 uM. Haiitn nomnepoBckoe cMmemeHue AA 3TOW JTMHHUH, €CJIH €€ Habmo1aTh no yriiom 6 = 300 k
My4YKy JBHXKYIIMXCS MOHOB ¢ KMHeTHYecKou sHeprueit T =10 MaB.

57. PanuonokaTtop paboraet Ha juirHe BOJIHBI A = 50.0 cM. OnpenenuTs CKOPOCTh MPUOIMKAIOIIETOCS
caMoJIeTa, €CIIM 4acToTa OMEHUI MEXy CUTHAJIOM IepelaTYiKa U CUTHAJIOM, OTPQXCHHBIM OT CaMoJIeTa, B
MecTe pacTnojiokeHus JokaTopa pasHa Av = 1.00 kl'w.

58. CxoybKO B-4acTuIl HCITyCKaeT B T€YeHHE 0HOTO yaca 1,0 MKr u3oTomna Na®, neprox noJtypacraja
KOTOpOTro paBeH 15 u?

59. Cuuras paauyc sapa paBHsiM R = 0,13 A™ nm, rie A — ero MaccoBO€ YHUCIO, OLIEHUTh IUIOT-
HOCTb SIJIEp, a TAK)KE YMCJIO HYKJIOHOB B €IMHUIIE 00beMa siIpa.

60. Y3kuil my4oK o-4acTull ¢ KuHeTndeckoil sueprueit 1,0 MaB nanaer HopManbHO Ha IJIATUHOBYIO
¢donbry Tommunasl 1,0 Mmxm. Habmronenue paccessHHBIX 4acTHIl BeleTcs moja yriioM 60° K HanmpaBJIeHUIO Ta-
JIATOIEro MydKa MPH MOMOIIM CYETYHKA C KPYIIIBIM BXOIHBIM OTBEpcTHeM mmiomann 1,0 cM?, KoTopoe pac-
MOJIO’KEHO Ha pacctostHuH 10 cM OT paccemBaromiero ydactka ¢osbru. Kakas 101 pacCessHHBIX 0-4aCTHII
MaJaeT Ha OTBEPCTUE cUeTYMKA?

61. Haiitu aniuny BoJsinbel Ky-nmunuun meau (Z = 29), ecnu U3BECTHO, YTO JJIMHA BOJHBI K -TUHUY Kene-
3a (Z =26) paBHa 193 nwm.

1/3
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6.4. Meroanueckue MaTepuaJibl, ONpeaesouue Npoueaypbl OeHUBAHUSA 3HAHUI, YMEeHHUIl, HA-
BBIKOB U (WJIM) ONBITA AeATeJIbHOCTH, XaPpaKTePU3y IOIIUX 3Tanbl (POPMUPOBAHUA KOMIIETEH M

[Ipouenypsl olleHUBaHMs 3HAHUI, YMEHUH, HABBIKOB, XapaKTEPU3YIOMIUX dTarbl (POPMHUPOBAHUS KOM-
METEeHU UM, U3JI0)KEHBI B METOJIMYECKUX PEKOMEHAIMAX IO U3YUYEHHIO Kypca «DU3UKI», B KOTOPbIE BXOIAT
METOJIUYECKHE PEKOMEH/IAIIUH K BBITIOJTHEHHIO U 3alIUTE JIA0OPATOPHBIX PadoT, MO BBHITOJIHEHUIO IPAKTHYE-
CKMX 33JJaHUH, TI0 BBITIOJIHEHUIO PACUETHBIX 3aJaHHM.

7. IlepeyeHb OCHOBHOI M I0NOJHHUTEIBHOM JIUTEPATYPHI, HE00X0AMMOI1 IVIs1 OCBOCHUS AUCLH-
IJINHBI

a) OCHOBHAS JMTepaTypa:

1. CaBenseB U. B. Kypc o6mieit puzuku. B 5 11. T1. Mexanuka [351eKTpoHHBIH pecypc]: YueOHoe no-
cobue. 5-e u3n., ucnp. —CII6.: UznarensctBo «Jlaub», 2011.-352 ¢. — Pexxum nocrtyna:
http://e.lanbook.com/books/704/

2. CasenbeB U. B. Kypc o6mieit puzuku. B 5 11. T2. DnekTpudecTBo U MarHeTU3M [3JIEKTPOHHBIN pe-
cypc]: YuebGnoe nmocobue. 5-¢ u3z., ucnp. —CII6.: MI3parensctBo «Jlanby, 2011.-343 ¢. — Pexxum qocryma:
http://e.lanbook.com/books/705/

3. CaenweB U. B. Kypc o6mieit pusuku. B 5 11. T3. MonekynsipHas ¢pu3uka u TepMOJUHAMUKA [IJIE€K-
TPOHHBIH pecypc]: YuebHoe nocobue. 5-e uzn., ucnp. —CI16.: U3garensctBo «Jlanby, 2011.-209 c. — Pexxum
nocrymna: http://e.lanbook.com/books/706/

4. CasenbseB U. B. Kypc obmieit pusuku. B 5 1. T4. Bonmubl. OnTuka [3J1eKTpOHHBIH pecype]: Yueo-
Hoe nocobue. 5-e usn., uctp. —CI106.: UznarensctBo «Jlaub», 2011.-252 ¢. — Pesxum pocrymna:
http://e.lanbook.com/books/707/

5. CaenweB U. B. Kypc o6mieit pusuku. B 5 t1. TS. KBanToBas ontuka. Aromuast pusuka. Gusnka
Tpepaoro tena. Gusrka aTOMHOTO SApa U AJIEMEHTaPHBIX YaCTHUII [IJIEKTPOHHBIN pecypc]: YueGHoe moco-
6ue. 5-e u3z., uctp. —CII6.: U3narensctBo «Jlanby, 2011.-369 c. — Pexxum goctyna:
http://e.lanbook.com/books/708/

0) 10MOJTHUTEJIbHASA JIUTEepaTypa:

1. detnad A. A., SABopckuii b. M. Kypc ¢usuku. M.: Beicir.mxkomna. 2011 -380 c.

2. Tpodumona T.U. Kypc puzuku. M. Beici. mxomna. 2008— 506 c.

3. YeptoB A. I'., BopoObeB A. A. 3anaunuk o ¢pusuke.7-e u3. nepepad. u gon.-M.:duzmaraut. 1988
—526¢

4.duznyeckuit npakTukym. Mexanuka u Mmosiexyisipaas ¢puszuka. B. E. Banos, B. I'. Ko3znos, B. A.
Haiinenos, I'. B. Cenxumies.- Cmonenck, punuan TOYBIIO «MBU(TY)» B 1. Cmouencke, 2007.- 55 c.

5. Onmcanus 1a00paTOPHBIX PabOT MO (PU3UKE U METOJAUIECKUE YKA3aHUS K HUM. DIIEKTPHUUECTBO U
MarnetusMm. 1. A. Apmunenko, B. E. iBanos, B. A. Haiinenos, I'. B. Cenumes.- CMoieHCKHH duran
I'OYBIIO «MBU(TY)», 2009. - 76 c.

6. JIabopaTopHBI{ NPAKTUKYM I10 ONTUKE. Y4eOHoe nmocodue mo nucruruiniam «Pusuka» u «OCHOBBI
ontukny. benskor M. B., Cenmnmes I'. B., IBanos B. E., Haiinenos B. A.., [llupokux T. B.- PUO ¢punmnana
MODMU B 1. C™mosrencke. Cmonenck, 2011. - 88c.

7. [IpakTryeckue 3aaHus Mo ONTHKE: YueOHoe nocodue mno pucuuminHaM "dusnka', « OCHOBBI OI1-
tukn». bemsikoB M.B., Cennmies I'. B., iBanoB B. E., [Tanuenko C. B., [lupokux T. B.- PUO ¢unmana
'Oy BIIO "MBU (TVY)" B r. Cmonencke. Cmonenck, 2010. — 92c¢.



Pabouas npoepamma oucyuniunvt 51.5.6 (:
« Duzukay [V EY D)

8. HBano B.E. 3amaum mno ¢usuyeckum ocHOBaM MexaHUKU: cOopHuk 3amad/B.E.VBaHoB,
I".B.Cenmumies, T.B.Ilupokux- PUO ¢pummana FTOYBIIO «MOU(TVY)» B r. Cmonencke, 2008.-36 c.

9. Banos B.E.COopHUK 33124 10 (PU3HMIECKUM OCHOBAM MOJICKYIISIPHO-KUHETUYECKON TEOPUHU U Tep-
moaunamuku/B.E.VBanos, I'.B.Cenumes, T.B.Ilupokux- PUO ¢pumuana TOYBIIO «MDOU(TY)» B r. Cmo-
nencke, 2008.-24 c.

10. IIupoxux T.B. CO0pHUK TECTOBBIX 3aJaHuii 10 PHU3UKE: y4eOHO-TIPAKTUUECKOE H3/1a-
nue/[llupokux T.B., Banos B.E., Cemumes I'.B., Haiinenos B.A., Cmonenck: ¢pumman [OYBIIO
«MDBDU(TVY)» B 1. Cmonencke, 2009, - 88 c.

11. Cenumes I'.B. @usndeckue uamepeHus u ux oopadotka. Meroamueckue pekomenaanuu/ Cenuien
I'.B., borateipeB A.®., UBanor B.E., llupokux T.B.- Cmonenck: PO ¢unmanma MOU B 1. CMoseHcke,
2014.- 40 c.

12. Cemumes I'.B. Borpock! u 3aganus k nadoparopaeiM padotam mo ¢pusuke. Yactsl./[".B.Cenuies,
T.B.upokux/Ilox pen. A.®. borarsipea: Cmonenck: PUO ¢unuana TOYBIIO «MOU(TY)» B 1. Cmo-
nencke, 2007.- 39 c.

8. [lepeuennb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHMKAMOHHOM ceTu « MHTEepHeT», He00-
XOAUMBIX [JIf OCBOCHHS M CHUIIIHHBI

1. TCCCH 237-2008. TabuuIisl CTaHIAPTHBIX CIIPABOYHBIX JaHHBIX. DyHIaMeHTaNbHbIE (hr3uye-
CKHe KOHCTaHThI. Pexxum noctyna: www.docs.cntd/ru/document/1200100402/

2.TOCT 8.417-2002 I'CH. E nununst BennmuuH. Pexxum nocryna: www.fsetan.ru/library/doc/gost-
8417-2002/

3. CnpaBounblit Matepuan o ¢usuke. Tabnuunble 1anHbIe. Pexxum gocTyna:
www.fizportal.ru/help/

4. Xypnan «¥Ycnexu ¢pusnueckux Hayk». Pexxum noctyna http:/www.ufn/ru/

9. MeToaudeckue YKazaHus AJid oﬁyqamumxcﬂ 0 OCBOCHHUIO JTUCHHUIIJINHBI

JlvcuMinianHa npeycMaTpuBaeT Bo 2-M, 3-M U 4-M ceMecTpax JeKuuu 1 yac B Hejemo, Bo 2-M ce-
MECTpe MPAKTUYECKUE 3aHATUs 2 yaca B HEJEI0, B 3-M U 4-M ceMecTpax | 4ac B HEZEII0, YEThIPEX4acOBbIE
nabopaTopHble paboThl BO 2-M U 3-M cemecTpe - 1 yac B Hezeto, B 4-M ceMecTpax - 2 4yaca B Hejemo. M3y-
YeHHE Kypca 3aBepIIaeTCs B 3-M CEMECTPE 3a4€TOM C OLIEHKOM, BO 2-M U 4-M ceMecTpax IK3aMEHOM.

VYcneniHoe nzydeHue Kypca TpeOyeT NOCeleH s JIEKIUi, akTUBHON paboThl Ha MPAaKTUYECKUX 3a-
HATHAX U Ja00paTOpHBIX paboTax, BHIMOJIHEHHS BCeX y4eOHBIX 3aJaHUIl MpernojaBaTesis, 03HAaKOMJICHHUS C
OCHOBHOU U JIOIIOJIHUTEIBbHOM JINTEPATYPOU.

Bo BpeMs JIeKIMM CTYIEHT I0JDKEH BECTU KPAaTKUM KOHCIEKT.

PaboTa ¢ KOHCIIEKTOM JICKIMI MpeAroaraeT IpocMOTp KOHCIIEKTa B TOT )K€ JI€Hb MOCIe 3aHATHUH.
Jlst 3T0r0 HEOOXOMMO OTMETUTh MaTepHalIbl KOHCIIEKTa, KOTOpPbIE BBI3BIBAIOT 3aTPYAHEHUS Ui MOHUMA-
Hus. [Ipu 3ToM 00ydaromuiicss NOJDKEH CTapaThCsl HAMTH OTBET Ha 3aTPYIHHUTENBHBIM BONPOC, UCIIONB3YS
PEKOMEHJIOBaHHYIO JIUTepaTypy. Ecian eMy caMocToATeNIbHO He yAanoch pa3o0parsesi ¢ MaTepuaioM, HeoO-
XOAUMO C(HOPMYJIHNPOBATh BONPOCHl M OOPATUTHCS K IMPENOoJaBaTeIi0 Ha KOHCYJIbTAllUU WM Oypkaiiiei
JEKIUU.

OOyuatonieMycss HEOOXOAMMO PETYJISIPHO OTBOJIUTH BpeMs JJIsI MOBTOPEHUs MPOMIEHHOT0 MaTe-
puaia, IpoBepsis CBOU 3HAHUS, YMEHUS U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

ITpaxkTryeckue (ceMUHAPCKUE) 3aHATHS COCTABIAIOT BAXKHYIO 4acTh MPO(eCcCHOHAIBHON MOATr0TOB-
KU1 CTyAeHTOB. OCHOBHas Lieb NPOBEACHUS NMPAKTHYECKUX (CEMHHAPCKMX) 3aHATUH — QopMupoBaHHE y
CTY/I€HTOB aHAJIMTUYECKOT0, TBOPUECKOTO MBIIIJICHUS IIyTeM NPUOOPETeHUS PAKTUUECKUX HABBIKOB.
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Meroauueckue yka3aHus K MPAKTUYECKUM (CEMHHAPCKUM) 3aHSATUSM 10 TUCIHUIUIMHE HApSIy C
paboueii mporpaMMoi U TpaUKOM y4eOHOTO MPOIECca OTHOCUTCS K METOJMYECKUM JOKYMEHTaM, OIpesie-
JSIONIUM YPOBEHBb OPTaHU3AIMU U Ka4eCTBA 00Pa30BATEIILHOTO MPOIIECCa.

Coneprxanue npakmuueckux (cemunapckux) 3anamuii puxcupyercst B PI1J] B pa3znene 4 nacrosmeit
MIPOrpaMMmBbl.

BaxHoii cocTtasisitomieit 11000# GOpPMBI MPAKTUUECKUX 3aHSATHI SIBISIOTCS YIPaKHEHUs (3a/1aHMUs).
OcHoBa B yIpakHEHUH — MPUMEP, KOTOPBIKA pazdoupaeTcs ¢ MO3UIMHA TEOPUH, pa3BUTOH B Jekuuu. Kak mpa-
BUJIO, OCHOBHOE BHHMAaHHE YAeNsieTcsl (POpMHUPOBAHUIO KOHKPETHBIX YMEHUH, HABBIKOB, UTO M OTPEAEIsSeT
COJIep)KaHUe JEATEeIbHOCTH CTYJIEHTOB — pEIICHUE 3a/a4, rpaguueckue paboThl, YTOYHEHHE KATETOPUU U
MOHATUHN HAYKH, SBJSIFOLIUXCS MPEANOCHUIKOM MPaBUILHOTO MBILUICHHS U PEUH.

[IpakTrueckue (CeMUHAPCKUE) 3aHSATHUS BBITOJHSIOT CIEAYIONINE 33/1a4u:

CTUMYJIMPYIOT PETYJSIPHOE U3YyYEHUE PEKOMEHAOBAHHOM JIUTEPATyphl, & TaK)Ke BHUMATEIbHOE OT-
HOIIICHHE K JIEKIIMIOHHOMY KYpCY;

3aKpeIISIIOT 3HAHMSA, IOJYYSHHBIE B MPOLECCE JIEKIIMOHHOTO OOYYEeHHS U CaMOCTOSITEIbHON pado-
TBI HAJl TUTEPATYpPON;

pacmupsIoT 00beM npoeCCHOHANTBHO 3HAYUMBIX 3HAHUH, YMEHHI, HABBIKOB;

MO3BOJISIIOT MIPOBEPUTH NMPABUIIBHOCTH PAHEE MOJYYEHHBIX 3HAHUH;

MPUBHUBAIOT HABBIKM CaMOCTOSITEIbHOTO MBILIUICHHS, yCTHOTO BBICTYIUICHNUS

CIOCOOCTBYIOT CBOOOTHOMY ONIEPUPOBAHUIO TEPMUHOJIOT HEH;

MPEAOCTABIISIOT MPENOJABATEN0 BO3MOKHOCTh CUCTEMAaTUYECKH KOHTPOJIUPOBATh YPOBEHb CaMoO-
CTOSITEILHON pabOThI CTYJECHTOB.

[Ipu moaroTOBKE K MPAKTHYECKHUM 3aHATHUAM HEOOXOJAMMO MPOCMOTPETHh KOHCIIEKTHI JICKIHA H
METOJMYECKHE YKa3aHUsl, PEKOMEHIOBAHHYIO JIUTEpATypy HO JAHHOM TeMme; MOJArOTOBUTHCA K OTBETY Ha
KOHTPOJIbHBIE BOMPOCHI.

Ha npakTuueckoM 3aHATHU CTYAEHTHI MOl PyKOBOJICTBOM MpEIoaaBaTeis pelarT 3aJa4u 1o JaH-
HOM Teme. 3a 10-15 no okOoHYaHMA 3aHATHUS NPENOJABATENb MPOBOJUT MHUCbMEHHOE TECTHPOBAHUE WIH
OIUI-0MPOC, MO PE3YJIbTaTaM KOTOPHIX BBICTABILIETCS OIICHKA 32 MPAKTHYECKOE 3aHSITHE.

JlaGoparopHble pabOTHI COCTABISIOT BAXXHYIO YacTh MPO(ECCHOHATHHON MOATOTOBKU CTYACHTOB.
OHM HampaBleHBI HAa DKCIEPUMEHTAILHOE TMOJATBEPIKACHUE TEOPETHUYECKHX IMOJIOKEHUH U (POPMHUpPOBAHHE
y4eOHBIX U MPO(HECCHOHATHHBIX MPAKTUYECKUX YMEHUM.

BrinonHeHne ctyaeHTamMu 1a00paTopHBIX pabOT HANIPABJICHO Ha!

00001IeHNEe, CUCTEMATHU3AIIHIO, YTITyOJIeHHe, 3aKPEIUICHUE TTOJTYYeHHBIX TEOPETHUECKUX 3HAHUH IO
KOHKPETHBIM T€MaM JIUCLMIUINHBI;

(dbopMupoOBaHUE HEOOXOAUMBIX TTPOPECCHOHATLHBIX YMEHUH 1 HaBBIKOB.

JIMCIMIUTUHBL, 110 KOTOPBIM IJIAHUPYIOTCS JTa0opaTopHble paboThl M UX 00bEM, OTIPEACIISIOTCS pa-
00YMMH y4eOHBIMU TJIAHAMH.

MeTtoauueckue yKazaHus 10 MPOBEACHUIO TAOOPATOPHBIX pabOT pa3pabaThIBAIOTCS HAa CPOK JICHCT-
Bust PI1JI (I1I1) u BkItOUaroT:

3arjaBue, B KOTOPOM YKa3bIBaeTCsl BUI paboThl (JlabopaTopHas), ee MOPSAKOBBIA HOMEp, 00BEM B
yacax 1 HAMMEHOBAHUE;

1enb paboTh;

MpeIMET U COlepIKaHne paboThI,

o0opyoBaHUE, TEXHUIECKUE CPEJICTBA, HHCTPYMEHT;

MOPSAIOK (TOCIIEA0BATEIFHOCTD) BHITIOJTHEHUS pa0OTHI,

MpaBWJia TEXHUKU O0€30MIaCHOCTH M OXpaHbl TPy/1a Mo JaHHOH padoTe (10 HeOOXOMMOCTH);

oOrmrue mpaBuiia K 0(hopMIIeHUIO paboTHI;

KOHTPOJIbHBIE BOMPOCHI U 33JIaHNUS;
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CITUCOK JIUTEPATYPHI (10 HEOOXOAUMOCTH).

Copepxanue 1abopatopHbix padoT pukcupyercs B PI1J] B pa3aene 4 HacTosiel mporpaMmal.

[Tpu mmanupoBanum 1a0OPATOPHBIX PadOT CIEMYET YYHTHIBATh, YTO HAPSAY C BEAYIICH LIEIbI0 —
MOJITBEPKJICHHEM TEOPETHUYECKUX IMOJIOKEHUH — B XOJIE BBIMOJIHEHUSI 33/IaHU Y CTYACGHTOB (POPMUPYIOTCS
MPaKTUYECKHUE YMEHHS M HABBIKM OOpalieHus ¢ Ja00opaTOpHBIM 000pYAOBaHUEM, alIapaTypoi U Tp., KOTO-
pBIE MOTYT COCTABJIATH 4acTh MPO(ECCUOHATHFHON MPAKTHYECKOM MOATOTOBKH, a TAKXKE HCCIIEI0BATEIbCKUE
ymeHust (HaOJlt01aTh, CPAaBHUBATh, AaHAJTM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JIeJIaTh BBIBOABI U 0000-
HICHHS, CAMOCTOSATEIBHO BECTH HCCIIEIOBAHMS, OQPOPMIIATH Pe3yIbTATHI).

CocTaB 3amanuii 1yis 1a00paTopHON PabOTHI AOKEH OBITh CIUIAHMPOBAH C TAKMM PAacueTOM, YTOOBI 32
OTBEJICHHOE BPEMSI OHH MOTJIM OBITh KAY€CTBEHHO BBIMTOJIHEHBI OOJIBIIMHCTBOM CTYJCHTOB.

Heo0xoaumbIMu CTPYKTYPHBIMU dIIEMEHTaMH J1a00paTopHO# paboThl, TOMUMO CAMOCTOSITEJIEHOM Jesi-
TEJILHOCTH CTYJICHTOB, SIBJSAECTCS MHCTPYKTAXK, MPOBOAMMEII MperoaaBaTeieM, a TakKe OpraHu3anus oocy-
KJICHUSI UTOTOB BBITIOTHEHUs 1a00paTOPHON pabOTHI.

BrimmonHennto gabopaTopHoi pabOTHI MpeANIecTBYeT MPOBEpKa 3HAHUN CTYAEHTOB — MX TEOpETHYE-
CKO# TOTOBHOCTH K BBITTOJIHEHUIO 3a[aHHS.

B xone BeImosHEeHH J1a00PaTOPHOI pabOTHI CTYICHT TOTOBUT OTYET O padore. B oTuer 3anocsTCA pe-
3yJBTAThl BBHITIOJHEHHS KaXKJOTO MyHKTA 33/aHus (CXEMbl, AUarpaMMmsbl (Tpaduku), TaOJIUIbI, pacyeTsl, OT-
BETHI HA BOTIPOCHI ITyHKTOB 3a/1aHUs, BBIBOJIBI U T.I1.).

3a 10 MUHYT 10 OKOHYAHUS 3aHATHS MPENOoaBaTeNb MPOBEPSIET 00BEM BBHITIOJIHEHHOW HA 3aHATHH pa-
OOTBI U OTMEYAET PE3yNIbTaT B paboyeM KypHae.

OcrTaBuivecst HeBBITIOJTHEHHBIMU ITYHKTHI 3a/1aHUS CTY/ICHT 00513aH A0AETaTh CAMOCTOSTEIIBHO.

[ToMrMO cOOCTBEHHO BBHIMIOJIHEHUST Pa0OTHI ISl K&KIOM 1a00paTopHON paboThI MPEAYCMOTPEHA MPO-
Heaypa 3aliuThl, B X0JIe KOTOPOH NperoaaBareib MPOBOJUT YCTHBIN WM MHCBMEHHBIM OMPOC CTY/IEHTOB
JUIE KOHTPOJIS IOHUMaHUsI BBITIOJHEHHBIX UM HM3MEpPEHUH, MPaBWILHOW WHTEPIPETALUH IMOJTy4eHHBIX pe-
3yJIbTaTOB M YCBOCHUSI UMH OCHOBHBIX TEOPETHUYECKUX U MPAKTUYECKUX 3HAHUH 10 TeME 3aHSTHSI.

[Ipu moaroToBKE K IK3aMeHy B JIONOJIHEHHE K M3YYCHUIO KOHCIIEKTA JICKIUH M y4eOHBIX MOCOOHIA,
HEOOXOIMMO TOJIH30BATHCS YUEOHOM JIUTEpaTypoid, PEKOMEHIOBAaHHOHM B HacTosel nporpamme. [Ipu mon-
TOTOBKE K 9K3aMEHY HY)KHO M3YYHTh TEOPHIO: OTPEACIICHHS BCEX MOHATUN U 3aKOHOB J0 COCTOSIHUS TIOHU-
MaHUs MaTepralia, CaMOCTOSITEIIBHO PEIINUTh TI0 HECKOJIbKY TUITOBBIX 33/1a4 10 KaX/I0i TeMe.

CamocrostenbHas pabota cryaeHToB (CPC) mo nucuuruinHe WrpaeT BaXXHYIO POJIb B XOJE BCETO
yuebHoro nporecca. Metoguueckue MaTepraibl U pekomeHaauuu aimst obecneuenus CPC rorossites mpe-
M0/IaBaTEJIEM U BBIJAIOTCS CTY/ICHTY.

10. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOT M, HCIOJIb3yeMbIX NPH OCYIIECTBJICHUH 00pa3o-
BaTeJIbHOI'0 MpoLecca Mo JMCHUILINHE, BKIYas NepedyeHb NPOrpaMMHOro obecnedenusi 1 uHgopma-
HHMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEOOXOUMOCTH)

IIpu nposeneHnn Ja6O0PaTOPHBIX PadOT IIPEeIyCMaTPUBAETCS UCIOIb30BAaHUE CUCTEM MYJIbTHME-
J1a U MOJICJIMPOBAHHUS.

11. Onucanne MaTepuaJbHO-TEXHUYECKOH 0a3bl, He0OXO0AMMOM JJIsl OCylIeCTBJIEHUs] 00pa3o-
BaTeJIbHOI'0 MPOoIecca Mo JUCHUIIHHE

TecTtupoBaHue HA MPAKTHYECKHX 3aHATHAX poBoauTCs B ayauTopuu Ne309, ocHaleHHON KOM-
MbIOTEPAMH.
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JlaGopaTopHble padoThI N0 TaHHON TUCLMILIMHE MPOBOJATCS B yueOHBIX Jabopatopusax «Mexa-

HUKa 1 MoJIeKyJsipHas ¢usuka» (aya. A-214, A-219), «DnekrpudectBo u maruetusm» (aya. A-201, A-217),
«OnTuka u suepHast gusukay (aya. A-215).

JlaGopaTopust «MexaHHKH U MOJICKYJISPHOH (U3NKI» BKJIIOYAET cieayoiue JJadopaTopHbIe
padoThI:

JlaGopaTopHblii KOMITIEKC. MI3ydeHne MeToA0B NMPOBEACHHUS MPSIMbBIX U KOCBEHHBIX W3MEPEHUH U
00pabOTKU UX PE3yJIbTaTOB.

JlaGopaTopHslii KoMIIeke. M3ydeHne MeToJ0B 00pabOTKH pe3yabTaTOB MPSIMBIX MHOTOKPATHBIX U3-
MEpPEHUI.

JlaGoparopHslii KoMIUIeKC. M3ydyeHne JUHAMHUKH BpaIIaTeIbHOTO JIBIKEHUS TBEPIBIX TEI.

JlaGopaTopHslii kKoMIieke. OnpeaesieHne MOMEHTa HHEPLMM BPAIlAOIIEHCs] CUCTEMBI TeEll.

JlaGopaTopHslii KoMILIeKe. M3ydenue kojaebaHUi MaTeMaTH4eCKOT0 MasiTHUKA.

JlaboparopHsiii komrieke. M3yuenune konebanuii Gu3MIEcCKOro MasiTHUKA.

JlaGopaTopHslii koMIieke. OnpeneneHne MOMEHTa WHEPLUH Kojleca METOJ0M KoJieOaHHH.

JlaGopaTopHslii koMILieke. OnpeneneHne MOMEHTa MHEPIMU U ITpoBepka TeopeMsl LlTeitnepa npu
MOMOIIY TPUDUISPHOTO MO/ABECA.

JlaGopaTopHslii koMIIeke. OnpeaesneHne Macchl MOJIS BO3yXa.

Jlaboparopusrii komIutieke. OnpesienieHne OTHOMICHHSI MOJIIPHBIX TEIUIOEMKOCTEH BO3AyXa.

JlaGopaTopHslii koMiieke. Onpenenenne ko3pQuiineHTa BHyTpEHHET0 TPEHHS BA3KOH KUAKOCTH T10
metony Crokca.

JlaGopaTopHslii koMiieke. Onpenenenne kod3pduiineHTa BHyTpEHHET0 TPEHHS U CPeIHEH JIIMHBI
CBOOOHOTO Mpobera MoJIEKysI BO3AyXa.

JlaGopaTopHblii KoMILIEeKCe. M3ydeHne coOCTBEHHBIX KOJIeOaHUH CTpyHBI METOJOM pPE30HaHCa.

JlaGopaTopHslii kKoMIieke. OnpeeneHne CKOpOCTH 3ByKa B BO3LyXe U OTHOIICHUS! MOJIIPHBIX Tell-
JIOEMKOCTEH JUIsl BO3yXa METOIOM CTOSTYMX BOJIH.

JlaGopaTopHslii koMIuteke. OrnpeeneHne CKOPOCTH 3ByKa B BO3LyXe METOJIOM HHTEp(epeHIIHH.

JlaGopaTopHslii KOMITIEKC. MI3MepeHne CKOpOCTH 3BYyKa B BO3/1yXe METOJOM clBUra (as.

JlaGopaTopust «JIeKTPHYECTBA U MATHETH3M» BKJIIOYAET CJIeAyIonye Ja0opaTopHbie padoThI:

JlaGopaTopHblif KOMIUIEKC. M3ydeHne 3JIeKTpUYEeCKOro CONPOTHUBICHHUS METOJOM amIepMmerpa U
BOJIBTMETPA.

JlaGopaTopHblil KomIieke. M3yuyeHne 3aBUCUMOCTH MOIHOCTH MCTOYHHKA TOKA OT CONPOTHBIICHHS
HarpysKHu.

JlaGopaTopHBIii KOMITTIEKC. DKCIIEpUMEHTaIbHOE U3ydeHne 00001eHHoro 3akoHa Oma

JlaGopaTopHsblii komruiekc. OmpeneneHre eMKOCTH KOHJEHcaropa MOCPeCTBOM OalIMCTUYECKOro
rajlbBaHOMETpa.

JlaGopaTopHsIii KOMILIEKC. M3ydueHue npoueccoB 3apsSaKu U pa3psiki KOHIEHCATOPA.

JlaGopaTopHbIif KOMIUIEKC. V3ydeHne xapakTepuCTUK BaKyyMHOTO JHOJAa U MPOBEpKa 3aKOHA «TPeX
BTOPBIX».

JlaGopaTopHslii KOMIUTEKC. MccaenoBanne MarHUTHOTO TOJISL COJICHOUAA.

JlaGopaTopHslii Kommieke. VccnenoBanie MarHUTHOM MHAYKLUH B jKelle3e OaUIMCTUYECKUM METO-
JIOM.

JlaGopaTopHslii kKomIuiekc. OTHOILIEHHE 3aps/ia AIEKTPOHA K €ro Macce METO0M OTKIOHEHHUS B Mar-
HUTHOM IIOJIE.

JlaGopaTopHblii KOMILIEKC. M3ydeHue 31eKTpoHHOro ociuiorpada.

Jlaboparopusrii komiuieke. M3yuenue adpdexra Xomna.
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JlaboparopHsiii koMruiekc. CHITHE PE30HAHCHOW KPUBOM KOJICOATEIIHPHOTO KOHTYPA U OTpEeliCHHE
€ro 100pOTHOCTH.

JlaGoparopHslii KoMIUIeKC. M3yueHue penakcaloHHBIX KOJIeOaHU B cXeMe ¢ HEOHOBOM JIaMITOH.

JlaboparopHsrii komriekc. OnpezeneHrne eMKOCTH KOHACHCATOPa METOJIOM MIEPHO MY ECKOH 3apsiAKH
U pa3psaKH.

JlaboparopHslii komriekc. M3ydeHnue siBICHUS TEPMODJICKTPOHHOM SMUCCUH U OTIpECTICHIE PadOThI
BBIXOJa JJICKTPOHA.

JlaGoparopHslii komIIekce. M3yueHnue pe3oHaHca HAPSHKEHUH B MOCIIEA0BATEIILHOM KOHTYpE.

JlaboparopHsiii komriekc. OnpesesieHne OTHOMICHHS! 3apsiia dJEKTPOHA K €ro Macce METOJOM OT-
KJIOHEHHS B DJIEKTPUYECKOM TMOJIE.

Jlabopatopusi «ONTUKH U sAePHOH (PU3MKI) BKIKOYAET caeayoime JadopaTopHbie padoThl:

JlaboparopHslii komIuieke. OnpesesnieHne ATUHBI CBETOBOM BOJHBI C MTOMOIIBIO OUTTpU3MbI DpeHes.

JlaboparopHsrii komIuieke. OnpesiesieHue IIMHBI CBETOBOM BOJHBI ¢ MTOMOIIIBIO KoJiel] HproToHa.

JlaboparopHsiii koMIuiekce. MccieqoBanne 3aBUCUMOCTH TTOKA3aTessl MPEIOMIICHUST BO3AyXa OT JaB-
JeHusI ¢ moMouIbio nHTEpdepomerpa Pernest.

JlaGoparopHsiii komruiekc. OmnpenesaeHne UTMHbI CBETOBOM BOJHBI METOJIOM AM(PPAKIUU OT OJHOU
LIEJIH.

JlaGoparopHsiii koMIuiekc. OnpeneneHne UIMHBI CBETOBOM BOJIHBI MPH MOMOIIU AU(PPaKIIMOHHOM
pEILIETKH.

JlaGoparopHslif KoMIUIeKC. M3yueHue 3aKk0HOB MOJISIPU3AIH CBETA.

JlaboparopHsrif kommieke. MccnenoBanue aucnepcuu CTEKISTHHON MPU3MBI.

JlaGopartopHslii KoMIUIeKC. M3yueHnue nucnepcum.

JlaboparopHsrii komIuieke. MccienoBanne TemioBoro N3myaeHus.

JlaboparopHslif KoMIUIeKC. MI3MepeHne BEICOKUX TeMIIEpaTyp C MOMOIIBIO ONTUYECKOTO MTUPOMETPA.

Jlaboparopusrii komiuieke. M3yuenue 3akoHOB (hoTodddexTa.

Jlaboparopusrii kommieke. Baenmauii hoTosddexr.

JlaGoparopHsrif komIieke. M3yuenue ciekTpa Bo1opo/a.

JlaboparopHslii kKoMIUIeKC. M3yueHne napameTpoB Ja3epHOTO U3ITYUCHHUS.

ABTOp CT. IIpenoiaBaresb @ Konomnes 1. 1O.
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