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1. llepeyenb NJIaHHPYEeMBbIX pe3yJIbTATOB O0y4YeHHUS] MO JMCLHUIJIMHE, COOTHECEHHBIX C ILUIAHHMPYe-
MBIMH Pe3yJbTATaAMH 0CBOEHHSI 00Pa30BaTeJbHOI NPOrPaMMbl

Lleab10 ocBOEHUSsI AMCUMIIMHBI SBISIETCS IPUOOPETEHUE TEOPETUUECKON M NMPAKTUYECKON IO~
TOTOBKH, ITO3BOJIAIONIEH OPHEHTUPOBATHCS B HAYYHO-TEXHUYECKOM MH(POPMALMU U UCIOIb30BaTh HOBBIE
¢u3nveckre MPUHLIHUIEL, (OPMHPOBAHNE B MPOIECCE M3YUEHUS Kypca HAYYHOTO MBIIUICHHUS U MUPOBO3-
3peHMsl, B YACTHOCTH, MOHUMAHUS I'PaHMIl IPUMEHUMOCTH PA3JIMYHBIX (PU3UYECKUX MOHATHUI, 3aKOHOB,
TEOpUi, MOJENIeH, YMEHUS MPaBUIIBHO OLIEHUBATh JIOCTOBEPHOCTh PE3yJIbTaTOB AKCIEPUMEHTAIbHBIX U
TEOPETUUYECKHUX MCCIIeI0OBaHUM.

3agayamMu AMCUUILUIMHBI SBISETCA M3yYEHHE OCHOBHBIX (PM3MYECKUX SIBICHUH; OBJIaAcHHUE (YyH-
JAMEHTAJIbHBIMU TOHATHUSAMH, 3aKOHAMHM U TEOPUSIMM KJIACCHUYECKOM M COBPEMEHHOW (U3UKHU, a TaKKe
MeToAaMu (PU3NIECKOTO HCCIICAOBAHUS; OBJIaIeHIE TPUEMaMH U METO/IaMU PEIIeHUs] KOHKPETHBIX 337134
U3 pa3IMyHbIX oOsacTel (PU3MKK; O3HAKOMIIEHUE C U3MEPUTENIbHON annapaTypoil, popMUpoBaHUE HaBbI-
KOB TPOBENEHUS (PH3MUECKOTO IKCIEPUMEHTa, YMEHHS BBIACTUTH (pU3muecKkoe cojepKaHue B MPUKIIAI-
HBIX 3a/1a4ax.

JuciuruiiHa HampapiieHa Ha (OPMUPOBAHHE CIEAYIOMUX OOIICKYIbTYPHBIX U MPOQPECCHOHATb-
HBIX KOMIIETEHIUH!

Kon HanmenoBanmue pe3yJibTara o0y4eHust

CIIOCOOHOCTBIO IIPpUMCHATDb COOTBGTCTBYI-OH_II/Iﬁ CI)I/I?»I/IKO'MaTeMaTI/I‘IeCKI/Iﬁ alrIapar, Mce-
OIIK-2 TOAbI aHAJIM3a U MOJACIMPOBAHUSA, TCOPECTUYCCKOTO U SKCIICPUMCHTAJIbHOI'O UCCIICA0BA-
HUs IpU PCIICHUHU HpO(I)eCCI/IOHaJ'ILHLIX 3agaq

[1K-2 | cnocoOHOCTBIO 00pabaThiBaTh Pe3yibTaThl IKCIIEPUMEHTOB

B PE3YIBbTATC U3YUCHUS JUCHUIIIIMHBI CTYJCHT OJOJIKCH:

3HaTh:
® OCHOBHBIE METOBI U MOJIENIA COBPEMEHHOU (PU3UKU;
® OCHOBHBIE 3aKOHBI MEXAHHKHU, MOJEKYISIPHOW (U3UKH U TEPMOJUHAMHKH, OCHOBHBIC 3aKOHBI
ANEKTPOAMHAMUKH, YpaBHEHHs KOJeOaHUI M BOJHOBBIX MPOIIECCOB, KBAHTOBHIE CBOMCTBA U3MY-
YCHUs, 3JIEMCHTHBI KBaHTOBOﬁ MEXAaHHUKH, JJIEMCHTBI KBAHTOBBIX CTAaTHUCTHK, 3JICMCHTbBI (1)H31/IKI/I
SJIpa U AJIEMEHTAPHBIX YaCTHII.

YMmeThb:
® BBIBIATH (PU3NYECKYIO CYIIHOCTDH SIBJICHUI U MPOIIECCOB B YCTPONCTBAX pa3iuyHOM (uznye-
CKOI>'I HpI/IpO)II)I U BBITTIOJIHATH HpI/IMeHI/IT CJIbHO K HUM HpOCTBIe TCXHHUYCCKHC paC‘—IeTBI ,
® BBINOJHATH JTAOOPATOPHBIE W3MEpeHus, 00pabaThIBaTh U MPEACTABIATh PE3YNIbTATHI JIabopa-
TOPHBIX U3MEPEHUH.
Biaajgern:

e HHCTpYMEHTapueM JJis peuieHus: Gu3nYecKux 3a/1a4 B CBOeH mpeaMeTHoN o0acTy;
e METOJIaMHU aHaJIM3a (PU3NYECKUX SBJIEHUIN B TEXHUYECKHX YCTPOUCTBAX U CUCTEMAX.

2. MecTO AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

HucnunmuHa oTHOCHTCS K 06a30Boil yactu 1ukia bl oGpa3oBarenbHO# mporpaMMbl TOATOTOBKH
0akaJlaBpoOB MO HAMPaBICHUIO «IIEKTPOIHEPTETHKA U JJIEKTPOTEXHUKA» C MPO(UISIMU MOATOTOBKH
«IneKTpocHaOX)EeHNE» U «DIIEKTPOIHEPTETUUECKUE CHCTEMBI U CETH».

B cooTBeTcTBUM ¢ y4eOHBIM IUTAHOM IO HANIPABICHUIO «DJIEKTPOIHEPTETUKA U ANEKTPOTEXHUKA
mucrurnHa «duzukay 6azupyercs Ha 6a30BOM cpeiHeM 00pa30BaHUH.
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3HAaHMs, YMEHUS M HaBBIKU, ITOJIyYECHHBIE CTYIEHTAaMHU B IIPOLECCE N3YYCHMS JUCLIUILINHBI, SBJIS-
10TCs1 02301 I M3ydeHUs CIAeIYIOMUX JUCIUTUINH!

b1.B.O/[.16 Bpricmas maremaTuka 2

b1.B.OA.1  IlpuxiagHple MaTEMaTHYECKUE 3a]1a4H
b1.B.OJ1.4  DnekrpoHuka

b1.B.O/l.6 Meroasl ONTHMHU3ALNHU B DJIEKTPOIHEPTETUKE
b1.B.JIB.2.1 MouenupoBaHHe B 3JIEKTPOIHEPTETUKE
b1.B./IB.2.2 IlporpamMmmupoBaHue B 3JIEKTPOIHEPIrEeTUKE

Bb2.I1.2 Hayuno-uccremoBaTeabckas padbota
Bb2.11.3 IlpepaumiiomHast mpakTuka

3. O0beM JUCHHUIUVIMHBI B 32a4€THBIX €IMHHUIIAX ¢ YKA3aHMEM KOJINYEeCTBA aKaJeMUYEeCKHX YacCoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 paldory o0ydammmxcs ¢ mnpenogasareneM (0 BHIaAM Y4YeOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO PA00Ty 00y4YaK0IIUXCS

AynuTopHas padora

My b1

Yactp nukia: 6azoBas Cemectp

Ne nuctunanHeI 10 yueOHOMY IUIaHy: b1.b.6

Yacos (Bcero) 1o yueOHOMY IUIaHY: 432 1,2,3 cemectp
Tpynoemkocts B 3aueTHbix equnaunax (3ET) | 12 1,2,3 cemectp
Jlexuu (3ET, wacoB) 0.5:18, 0.5:18, 0.5:18 1,2,3 cemectp
ITpaktnyeckue 3ansatus (3ET, yacoB) 0.5;18, 0.5;18, 0.5;18 3 cemecTp

Jlabopartopusbie pabotsl (3ET, yacoB)

1;36; 0.5;18, 0.5;18

1,2,3 cemectp

O6beM caMOCTOSTENILHON pabOThI
no yuebHomy miany (3ET, yacoB Bcero)

180

1,2,3 cemecTphl

1,36 1 cemectp
Ok3ameH (3ET, yacoB) 1:36 3 cemectp
3auet B 00beme CPC 0.5; 18 2 cemecTp

CamocrosiTesibHasi paboTa CTY/1€HTOB

Bun pabor Tpynoémkocts, 3ET, yac
N3yuenue matepuanos JeKIuil (JIK) -
[ToaroToBka K MPaKTUYECKUM 3aHATUAM (I13) 15,54
[TonroroBka K BBIIIOJHEHUIO U 3alIUTE Ja00paTopHOI paboThI (71a0) 1.5, 54
BrimonHenune pacueTHo-rpaguuecKkux 3aaHuii 48/36, 48
BrinonHenue kypcoBoro mpoekra (paboTsl) -
CamocTosTenpbHOE H3YUYCHUE JIOTIOTHUTEFHBIX MaTEPUAIOB 6/36, 6
nuctuiiuabl (CPC)

[ToaroToBka K KOHTPOIBHBIM paboTaM -
[ToaroroBka K TECTUPOBAHUIO -
IToaroroBka k 3aueTy 0.5; 18
Bcero: 5, 180
[ToaroroBka k 3x3ameny (1 u 3 cemectp) 2,172

4. CoaepskaHue QMCUMILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM € YKa3aHMeM OTBeJICHHOr0 Ha HHUX

KOJIN4YeCTBA aKaAACMUYECCKUX YaCOB U BUA0B yqeﬁm,lx 3aHATHIl
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Bunbl yueOHOIT 3aHATHH, BKITIOYast CAaMOCTO-
Beero | grenpuyio paGoty cTynenTos, u Tpymoem-
e TeMbl IUCIIUIUINHEI HacoB | yocrh (B yacax)
n/n Ha
TeMY BT.4
JIK p nab CPC I/IHTeI.)a.KT
1 2 3 4 5 6 7 8
1 | Tema 1. Kunematuka. 16 1 1 4 10
2 | Tema 2. /luHaMHKa MaTepPHAJIbHON TOYKH. 7 1 2 - 4
3 Tema 3. Padora. MomuocTs. Mexanundeckas 6 1 1 ) 4
JHEprus.
4 Tema 4. KunemaTnka u THHAMHKA 20COJTIOTHO o4 2 8 12
TBEPAOro TeJa.
5 | Tema 5. Mexanuveckue KoJieOaHUsI H BOJHBI. 34 4 4 12 14
Tema 6. MoJieky.asipaas puznka. OCHOBHbBIE
6 | ypaBHeHHs MOJIEKY/ISIPHO-KMHETHYECKON Teo- 28 4 4 8 12
pHH.
7 Tema 7. OcHoBbI TepMOoAUHAMUKH. TemioBbie 16 5 2 4 8
NPOLECCHI.
8 | Tema 8. PeanbHble ra3pl 7 1 2 - 4
Tema 9. lIpunuun unepuun. IlpeodpazoBanus
I'anuaes. lMocryaarer CTO. Ilpeodpa3oBanus
9 . 6 2 - - 4
Jlopenua. Ciencreus u3 npeodpasosanui Jlo-
peHua.
Bcero B 1-m cemectpe 180 yacoB no BceM BUaam
y4eOHbIX 3aHATHI (BK/II0OYasi 36 yacoB Ha moaroroBky | 144 | 18 | 18 | 36 72
K 9K3aMeHY)
10 | Tema 10. D1eKTpOCTATHKA 8 2 2 - 4
1 Tema 11. DuilekTpocTaTyeckoe moJje B AUIJICK- 8 2 2 i 4
TPHKaX.
12 Tema 12. IIpoBOAHUKH B 3JIEKTPOCTATHYECKOM 16 1 1 6 8
noJie.
13 Tema 13. DHeprus cucremMsl 3aps/10B, 3apsIKeH- 6 1 1 ) 4
HOI'0 MPOBO/IHUKA, KOHJEHcaTopa.
14 Tema 14. DileKTpHYECKHH TOK U €r0 XapakKre- 14 5 5 4 6
PHMCTHKH.
15 Tema 15. MarautHoe nose. MarauTHas MH- 16 3 5 4 7
AYKUMSA.
16 Tema 16. SIB1eHMe JICKTPOMAarHUTHON HMHAYK- 10 1 5 5 5
MU
17 | Tema 17. MarauurHoe 1oJjie B BellecTBe. 9 3 2 - 4
18 | Tema 18. BuxpeBoe 2jIeKTpHYECKOe MoJIe. 6 1 2 - 3
19 Tema 19. Cucrema ypaBHennii MakcseJia ais 7 1 1 i 5
3JIEKTPOMATHUTHOIO I10JIf1.
20 | Tema 20. Dj1eKTPOMATHUTHBIE BOJIHBI. 8 1 1 2 4
Bcero Bo 2-m cemecTpe 108 yacoB mo BceM BHaAaM 108 | 18 | 18 18 54
Y4eOHBIX 3aHATHH
21 Tema 21. I'eomeTrpnueckas ontuka. UnTepde- 15 1 5 4 8 5
PEHIUSA CBETa.
22 | Tema 22. Ilu¢gpakuusi cpera. 24 2 2 8 12 2
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23 | Tema 23. Jlucnepcus cBera. 4 1 1 - 2 1
24 Tema 24. Iloasipu3zanus 3JIeKTPOMAarHUTHBIX 15 1 9 4 8 9
BOJIH.
o5 Tema 25. KBanToBasi npupoaa u3ay4eHusl. 5 1 5 ) 5 5
TermnoBoe nziyuenne.
26 | Tema 26. @oTor1ekTpudeckuii 3¢ dekr. 9 1 2 2 4
Tema 27. ®uznyeckue 0OCHOBbI KBAHTOBOI Me-
27 | xanukd. CTaMOHAPHBIE COCTOSIHUSI. YPaBHe- 5 2 1 - 2 1
Hue Ilpeaunrepa.
Tema 28. /IBu:xeHune cB0o00aHOM yacTuubl. Ilo-
28 | rennuanbHbIi 0apbep. TyHHeabHBbIN Y deKT. 7 2 2 - 3
YacTHla B IOTEHUHAJIBHOM siMe.
Tema 29. Ilor/iomenne, CIOHTAHHOE U BBHIHY K-
29 | nenHoe u3iaydenus. OnrunyecKkue KBAaHTOBbIE 5 1 2 - 2
reHepaTophbl.
Tema 30. KBanToBble craTuctuku ®epmu-
30 JAupaka u bo3e-DiiHmTeiina. JJIeKTPOHHBII ra3 5 2 i i 3
B MeTaj1ax. TemioeMmkocTs TBepAbIX Teud. Po-
HOHBI.
Tema 31. Dy1eMeHTBI 30HHOI TEOPUHU TBEPABIX
31 | Tesa. Metayuibl, AN3JIEKTPUKHU NOJYIIPOBOIHM- 4 1 - - 3
KH.
32 | Tema 32. Sinepubie cuibl. Moaenu sapa. 3 1 - - 2
33 Tema 33. SInepHble peakuuu. JjaeMeHTaApPHbIE 7 2 2 i 3
YACTHIBI.
Bcero B 3-M cemectpe 144 yaca no BceM BuaaM y4e0-
HBIX 3aHATHI (BkJoYasi 36 yacoB Ha moAroroBky k | 108 18 18 18 54 10
IK3aMeEHYy)
Bcero 432 yaca o BHAaM y4eOHbIX 3aHATHH
(Bru1I04ast 72 yaca Ha MOATOTOBKY K 3k3ameHam B lu | 360 | 54 | 54 | 72 180 10
3 cemecTpax)

Conep:xkanue mo BuaamM y4eOHBIX 3aHATHIH

Tema 1. Kunematuka
Jlexuus 1. [Ipenmer u ctpyktypa ¢usuku. Metos ¢pusndeckoro uccienoBanus. Ousnueckue oc-
HOBBI MeXaHUKH. [IpocTpaHCTBO, BpeMs, NBW)KCHHE. DJIEMEHTHl KnHemaTtuku. CucTema oTcyera.
[Iepememienue, ckopocth, yckopenue. (1 gac).
IpakTuyeckoe 3anaTue 1. Kunematnka marepuansHoit Touku (1 gac).
JlaGopaTopnas padora 1. M3yueHne MeTo10B MPOBEACHHS MPSIMbIX U KOCBEHHBIX U3MEPEHHUH U
00paboTKHM X pe3yinbTaToB (2 Jaca).
JlaGopaTopnas pa6ora 2. V3ydyeHne MeTo/10B 00pabOTKU pe3ylbTaTOB MPSMBIX MHOTOKPATHBIX
n3MepeHuii (2 yaca).

CamocrositesbHas padora 1. [loaroroBka k nekuuu (M3y4eHHE TEOPETHMUECKOIO MaTepuana Io
teme). [loaroToBka K BBITIOJHEHUIO | 3amuTe jJadopaTopHoil paboTsl Ne 1 u Ne 2 (u3ydeHHe MeToauyde-
CKUX YKa3aHUH, MpeaBapUTeIIbHAs MPOPadOTKa TEXHOIOIMYECKOro IuKia). [ToaroToBka K nmpakTHuecKo-
My 3aHATHIO (M3y4eHHE TEOPETUYECKOTO MaTepuaia 1o Teme, MOATOTOBKAa K TECTUPOBAHMIO, BBIIIOJIHE-
HUE JOMAIIIHETO 3aJjaHusl — peuieHue 3aaay) (scero k reme Nel — 10 yacos).
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Texyumii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEICHUU JIOMYCKa K JJaOopaTOpHBIM paboTam, 3a-
mmTa 1a60paTopHEIX padoT.

Tema 2. JIlunaMuKa MaTepHaJIbHONH TOYKH.
Jleknus 2. Jlunamuka marepuanbHoi Touku. 3akoHbl HetoTona. Cuna. Macca. Umnynse. Cucre-
MbI yacTuil. LlenTp nnepnuu. 3aKoH coxpaHeHus umiybca. (1 gac).
IIpakTHyeckoe 3anaTHe 2. /lunamuka matepuanbHoi ToukH (2 yaca) Konrposnbnas padora No 1.
CamocrosiTesbHas padora 2. [Togroroska k Jiekuuu (M3y4eHUE TEOPETUUECKOIO MaTepualia 1o
teme). IloaroToBka K NpakTUYECKOMY 3aHITHIO (M3Yy4EHHE TEOPETHUUECKOI0 MaTepHuala 1o TeME,
MOJITOTOBKA K TECTUPOBAHUIO, BHITIOJHEHUE IOMAIIIHETO 33/JaHUs — pelIeHHe 3a/1a4) (BCEro K TeMe
No2— 4 qaca).
Texkyumii KOHTPOJIb — YCTHBIHN OIPOC MO TEME MPOIICHHOMY JIEKIIMOHHOMY MaTepuaiy.

Tema 3. Padora. MomHocTb. Mexannueckasi JHeprusi.
Jlekumus 3. Pabota. MomHocTs. MexaHnnueckast sHeprusi. 3aKOH COXpaHEHUSI MEXaHUYEeCKOW IHep-
ruu. JluccunatuBHbIE CUIIbl. 3AKOHBI COXPAaHEHUs U IPUHIUIIBI cuMMeTpuH (2 gaca).
IIpakTnueckoe 3ansaTue 3. Pabota. 3akoH coxpaHeHUsI MexaHudecko sHepru (1 yac).
CamocrosiTesibHas padora 3. [loaroToBka K JieKIuu (M3y4eHHE TEOPETUUYECKOTO MaTepHalia mo
teme). [loaroroBka K mpakTUYECKOMY 3aHATHIO (M3yUeHHE TEOPETUYECKOro MaTepuasa mo Teme,
[IOJIFOTOBKA K TECTUPOBAHUIO, BHIIIOJHEHUE JIOMAILIHETO 3aJIJaHUs — pEeLIeHHe 3a/1a4) (BCEro K TeMe
No3— 4 gaca).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 10 TEME IO NPOMACHHOMY JIEKHIMOHHOMY MaTepHuay.

Tema 4. KunemaTuka u JUHHAMHKA a0COJIOTHO TBEPAOIO0 TeJia.
Jleknus 4. Kunemaruka v TuHaMHKa aOCOJIOTHO TBEPAOro Tena. BpaiieHue TBepaoro tena OTHO-
CUTEJIbHO HENOABM)XHON ocu. MoMeHT uHepuuu. Ilnockoe nBukeHue. YpaBHEHUS JIBHKEHUS, MO-
MEHT uMmitysbca (1 gac).
Jlexuust S. DHeprus cucteMsl 4acTull. 3aKOH COXpaHEHHUs MOMeHTa uMmyJbca (1 gac).
IIpakTuyeckoe 3ausitue 4. Kunematuka u quHaMuka aOCcoJifOTHO TBepaoro Tena (2 vaca). Kon-
TpoJibHas padoTa Ne 2.
JlabopaTopnasi padora 3. OnpeneneHre MOMEHTa WHEPIIUU BpAIAIOIICCs CHCTeMBI Tel (4 4Ja-
ca).
JlabopaTopnasi padora 4. 3yuenue JUHAMUKHU BPAIIaTeIbHOTO JABMKEHHUS TBEPABIX Tel (4 va-
ca).
CamocrosiTesbHas padora 4. [Toarotoska k Jiekiuu (M3y4eHUE TEOPETUUECKOrO MaTepuaa 1o
teme). [ToroToBKa K BBIMOJHEHUIO U 3amuTe JlaboparopHoi padboTsl Ne 3 u Ne 4 (u3yueHue me-
TOAMYECKUX YKa3aHUU, MpeaBapuTeIbHas MpopadoTKka TeXHOJIOrHYeckoro nukia). Iloaroroska k
MIPAKTUYECKOMY 3aHATHIO (M3y4E€HHE TEOPETUUYECKOro MaTepualia 1o TeMe, OJAr0TOBKA K TeCTH-
POBaAHUIO, BHITIOTHEHUE JIOMAIITHETO 3a/IaHMsI — perIeHue 3a1a49) (Bcero k Teme Ne4 — 12 gacoB).
Texkyumuii KOHTPOJIb — YCTHBIA ONPOC NMPU MPOBEJCHUU JIOITYCKa K JJabopaTopHbIM paboTaM, 3a-
IUTa JIabopaTopHBIX PaboT.

Tema 5. Mexanuveckue KoJie0aHusI U BOJHBI.
Jlekums 6. Konebanus. Co6cTBeHHble KoeOanus. ['apmMoHnyeckuit ociuyuisiTop. MaremaTHuecKkuii
MasTHUK (1 gac).
Jleknus 7. DHEprus Npu rapMOHUYECKUX KOJICOAHUAX. AHTAPMOHUYECKUA OCIUIUISTOP. JINHEHHBIN
OCLMJUIATOP ¢ 3aTyxaHueM (1 gac).
Jleknusi 8. BeiHyx/ieHHBIE KOJEOaHHUS OCIHIILIATOpA MPU MEPUOAMYECKOM BO3AeHCcTBUU. Peso-
HaHc (1 yac).
Jlexuus 9. [Napamerpuueckue konebanust u aBrokojeOanus. CiroxkeHne rapMOHMYECKHX KojeOa-

HUM OJIMHAKOBOM yacToThI (1 yac).
IIpakTnyeckoe 3ansiTue S. DHEprus Npu rapMOHUYECKUX KOjieOaHUsAX. AHTapMOHUYECKUI OCLINII-
nsitop (2 waca). KontponpHast pabora Ne 3.
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IIpakTuyeckoe 3ansitue 6. [lapamerpuyeckue Kosebanus u aBTOKoeOaHus (2 Jaca).

JladopaTropnasi padora S. M3yueHue koinebaHuii MaTeMaTHYECKOTO MasiTHUKA (4 Jaca).
JlaGopaTopHnas pa6ora 6. M3yuenue konebanuii prusnyeckoro MasTHuka (4 gaca).
JladopaTopnasi pa6ora 7. V3ydyeHrne coOCTBEHHBIX KOJICOAHWW CTPYHBI METOJIOM pe3oHaHca (4
qaca).

CamocrosiTesibHas padora S. [Togrotoska K Jiekiuu (M3y4eHUE TEOPETUUECKOr0 MaTepuaa 1o
teme). [loAroToBka K BBIOJIHEHHUIO U 3amuTe J1aboparopHoi pabotel Ne 5, 6 u Ne 7 (u3yuyenue
METOJIMYECKUX YKa3aHHM, MpeaBapuTeIbHas MpopadoTKa TexHoJornyeckoro nukia). [loaroroka
K IPaKTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETUYECKOr0 MaTrepuala 10 TeMe, IOJArOoTOBKAa K Te-
CTHPOBAHUIO, BHITIOJHEHHUE JIOMAIIIHETrO 3a/laHus — pelleHue 3aaav) (Bcero k teme Ne5 — 14 ya-
COB).

Texkyumii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEICHUU JIOMYCKa K TaOOpaTOpHBIM padboTam, 3a-
IUTa JIA0OPaTOPHBIX PadoOT.

Tema 6. Mouiekyasipaas puznka. OCHOBHbIE YPABHEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
Jlekumust 10. MonekynsipHast Gu3uka U TEPMOAMHAMHKA. MeETOJIbI ONMUCAHUS MaKPOCKOIMMYCCKUX
cucteM. OCHOBHBIC YPAaBHEHHUS MOJICKYIIPHO-KMHETHUYCCKON TeOopHuH sl AaBieHus u suepruu. (1
4ac).

Jleknus 11. Oneit lltepua. Pacnipenenenue Makcsemna. Pacnpenenenue bonbiimana. PaBHomep-
HOE paclpeesICHUe SHEPTUH 10 CTETEeHsIM cBOOO bl BHyTpenHnss sueprus (1 gac).

Jlekums 12. CpenHee yucio CTOJIKHOBEHUH B cekyHay. CpeaHsis IMHa cBOOOJHOrO mpodera Mo-
nekyn. Kunernueckue mpoueccsl (1 gac).

Jlekums 13. OnbITHBIE 3aKOHBI SIBNIEHUH nepeHoca. BeiBo koaddunuenta nuddysuu (1 gac).
IpakTuyeckoe 3ansaTHe 7. OCHOBHBIE YPABHEHHS MOJICKYISIPHO-KUHETUYECKON Teopuu (2 yaca).
IIpakTnueckoe 3ansitue 8. Buyrpenusist sneprus (2 yaca). KonrponbHast padora Ne 4.
JlaGopaTopnas padora 8. Onpezenenre Maccbl MOJISI Bo3yxa (4 yaca).

JlabopaTopuasi pabdora 9. Onpenenenue kKodpGUIMEHTa BHYTPEHHETO TPEHUS BS3KOU JKUIKOCTH
o metony Ctokca (4 yaca).

CamocrosiTeibHas padora 6. [ToaroroBka k nekuuu (U3y4eHHE TEOPETUYECKOro MaTepuaia 1o
teme). [loaroroBka K BBIMOIHEHUIO U 3amuTe 1abopaTopHoil padoTsl Ne 8 u Ne 9 (n3ydyenue me-
TOJMYECKUX YKa3aHUU, MpeaBapuTeIbHas mpopadoTka TEXHOIOrHUecKoro nukia). [loaroroska k
MPAKTUYECKOMY 3aHATHIO (M3y4eHHE TEOPETUUYECKOro MaTepHasa 1o TeMe, MOJAroTOBKa K TeCTH-
POBaHMIO, BHITIOTHEHUE IOMAIITHETO 3aJjaHusl — pelieHue 3aaa4) (Bcero k TeMe Ne6 — 12 gacoB).
Texyumii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEJIEHUU JIOMYCKa K JJaOopaTOpHBIM paboTam, 3a-
mUTa JaOOPaTOPHBIX padoT.

Tema 7. OcHoBbI TepMOANHAMUKH. TennoBeie npoueccsl.

Jlekuus 14. Ternnossie nporeccol. Pabota u temnora. [lepBoe Havyamo TepMoauHAMUKU. Termoem-
KOCTb. AnnabaTHbIi nporiecc. YpaBaenue [lyaccona (2 yaca).

Jlexmus 15. Iuxnsr. Ternosslie mamuabl. KIT (1 gac).

Jlekuust 16. DuTponus. CTaTUCTUYECKOE HCTOJIKOBAaHWE SHTponuH. BTopoe m TpeThe Hayana
tepmoauHamuku (1 gac).

IIpakTuueckoe 3ansaTue 10. [lepBoe u BTOpoe Hauvana TepmoauHaMuku (2 gaca). KoHnTpoiapHas
pabota Ne 5.

Jladoparopnasi padora 10. OnpeneneHre OTHONMIECHUSI MOJISIPHBIX TEIJIOEMKOCTEH Bo3ayxa (4 Ja-
ca).

CamocrosiTesibHas padora 7. [loaroToBka K JeKIuu (M3y4eHHE TEOPETUUECKOTO MaTepHaia 1o
teme). [1oaroToBKa K BHIIOTHEHUIO U 3amuTe JadopaTopHoii pabotsl Ne 10 (n3yueHue meroauye-
CKHX yKa3aHUH, ImpeaBapuTesbHas mpopaboTKa TEXHOIOrHYeckoro nukia). Iloaroroska k mpak-
TUYECKOMY 3aHATHUIO (M3y4€HUE TEOPETUUYECKOr0 Marepuaia 1o TeMe, MoJAroToBKa K TECTUPOBa-
HUIO, BBITTOJTHEHHUE JIOMAIITHETO 3a/IaHusI — PelIeHue 3a1a4) (Bcero k reme No7 — 8 gacoB).
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Texyumii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEICHUU JIOMYCKa K JJaOopaTOpHBIM paboTam, 3a-
mmTa 1a60paTopHEIX padoT.
Tema 8. PeanbHble ra3ol
Jlekums 17. YpaBHeHHE cOCTOSIHUS peasIbHOTO ra3a. Cuibl B3aUMOJEHCTBUS MEXYy MOJIEKYJIaMU
peasibHOTO Ta3a. BHyTpeHHss sHeprus peaigbHoro rasza (1 gac).
IIpakTnueckoe 3anaTHe 11. YpaBHEeHHE COCTOSHUS PEAIbHOTO rasa (2 yaca).
CamocrosiTesibHas padora 8. [Togroroska k Jiekuuu (M3y4yeHUE TEOPETUUECKOIO MaTepualia 1o
teme). IloaroToBka K NpakTUYECKOMY 3aHITHIO (M3Yy4EHHE TEOPETHUUECKOI0 MaTepHuala 1o TeME,
MOJITOTOBKA K TECTUPOBAHUIO, BHITIOJHEHUE JIOMAIIIHETO 3a/JaHUs — pelIeHne 3a/1a4) (BCEro K TeMe
No8 — 4 yaca).
Texyumii KOHTPOJIb — YCTHBIIN OMPOC MO TEME M0 NPONHACHHOMY JEKIIMOHHOMY MaTepuany.
Tema 9. lIlpunuun unepuun. Ilpeodpazosanus I'aamnes. Ilocrynarel CTO. Ilpeodpasosanus Jlo-
penua. Ciexncreusi u3 npeodpazosannii Jlopenna.
Jlexknusa 18. [lpunnun unepruu. [Ipeodpazoanus [Nanunes. [locrynarer CTO. IlpeobpazoBanus
Jlopenma. Cneactsus u3 npeoOpazoBanuii Jlopenia (2 gaca).
CamocrosiTesibHas padora 9. [loaroroBka K JieKiuu (M3y4eHHE TEOPETUUYECKOTO MaTepHalia mo
teme) (Bcero k Teme Ne9 — 4 gaca).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC I10 TEME MO MPONJIEHHOMY JIEKUMOHHOMY MaTepHuay.
Tema 10. DuekTpocraTuka.
Jlekums 19. Dnextpuueckue 3apsapl. 3aKOH coxpaHeHHs 3apsna. 3akoH Kynona. DnekTpocraTu-
4YecKoe MoJie B Bakyyme. HampsbkeHHOCTh aneKkTpocTatudeckoro mois. [IpuHiun cyneprno3unuu
noneit (1 gac).
Jlexuust 20. [ToTOk HanpsHYKEHHOCTH 3JIEKTpocTaTudeckoro nois. Teopema ["ayceca ams snexTpo-
cTaTU4YecKoro noss B BakyyMme. [Ipumenenue teopemsl ['aycca ais pacuera 3JI€KTpOCTaTHUECKUX
noneil. Lupkynsanus snekrpoctarndeckoro noist. [orennuan snekrpocratuyeckoro mnons. Cs3b
HaIpsHKEHHOCTH M MOTEHIIHAaNa dJIEKTpocTaThuyeckoro mosst (1 gac).
IIpakTnyeckoe 3ansitue 12. HanpspkeHHOCTh M MOTEHLMAI 3JIEKTPOCTATUYECKOro Mo (2 yaca).
KonTponbnas padora Ne 6.
CamocrositenbHasi padora 10. [TonroroBka k Jekiuu (M3y4eHUE TEOPETUYECKOIO MaTepuala
o Teme). [TonroroBka k NpakTUUECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETUUYECKOro MaTepHrasa Io Te-
Me, OJrOTOBKA K TECTUPOBAHUIO, BHIIOJHEHNE JIOMAIIHETO 33/1aHUsl — pelleHue 3aa4) (Bcero K
teme Nel( — 4 gaca).
Texymuii KOHTPOJIb — BEIOOPOUHAS IPOBEPKA JIOMALIHETO 3a/IaHUs, YCTHBIN ONPOC y TOCKH, Te-
CTHpOBAHHE.
Tema 11. DulekTpocTaTHyecKoe moJjie B AUIICKTPHKAX.
Jlekums 21. DnekTpocratndeckoe noiie B audniektpukax. [lonspuzoBanHocts. Teopema ['aycca
JUISL DJIEKTPOCTATUYECKOTO IOJIS B IUAIEKTPUKAX. DIEKTpUUECKOoe cMelleHue. JuanexkTpuueckas
MIPOHUIIAEMOCTh. Y CIIOBUS Ha TPaHMIIE pa3/iena JUIEKTPUKOB (2 Jaca).
IIpakTnueckoe 3ansiTue 13. DnekrpocTaTuyeckoe Mojie B AUIIEKTpUKax (2 yaca).
CamocrositesbHas padora 11. [loaroroBka k jekuuu (M3ydeHHE TEOPETHUECKOTO MaTepuasa
no teme). [ToaroToBKa K MPaKTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETHUECKOro MaTrepHaia 1o Te-
Me, MMOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHET0 3aJaHus — pellieHne 3aja4) (BCero K
teme Nel 1— 4 qaca).
Texkyuuii KOHTPOJIb — YCTHBIM OMPOC MO TEME MO MPONACHHOMY JICKIIMOHHOMY MaTepHay.
Tema 12. IIpoBOIHUKH B JIEKTPOCTATHYECCKOM IOJI€.
Jlekumst 22. [IpoBOJHUKHN B 3JIEKTPOCTATUYECKOM TI0JIE. DIEKTPOEMKOCTh YEIWHEHHOTO MpOo-
BojHUKa. B3anumuas emxocts. Konaencaropsi (1 gac).
IIpakTuyeckoe 3ansaTue 14. Kongencarops (1 gac).
JlabopaTopuasi pa6ora 11. OrmnpenencHrue eMKOCTH KOHJIEHCATOpa MOCPEJACTBOM OalTHCTHYE-
CKOT0 TayibBaHOMETpa (2 Jaca).
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JlaGopaTopHas padora 12. 3ydyeHue nporeccoB 3apsIKu B pa3psiKK KOHAeHcaTopa (2 yaca).
JlaGoparopuas padora 13. OnpeneneHre eMKOCTH KOHAEHCATOpa METOAOM MEPUOINYECKOMN 3a-
PAIKH 1 pa3psaku (2 Jaca).
CamocrositesibHasa padora 12. [loaroroBka Kk JeKUM (M3y4E€HUE TEOPETUUYECKOIO MaTepuasia
o Teme). [ToaroToBka K BEIIOJIHEHHIO U 3a1TuTe J1abopatopHoit padotel Ne 11, 12 u 13 (u3ydenue
METOAMYECKUX YKa3aHHUH, MpeaBapuTelIbHas IpopaboTKa TEXHOJIOrHuecKoro nukia). [lonroroBka
K MPaKTUYECKOMY 3aHATHIO (M3y4eHHE TEOPETHYECKOro MarepHualia Mo TeMme, MOJArOTOBKa K Te-
CTUPOBAHUIO, BHIMIOJIHEHUE JIOMAIIHETO 3aJlaHus — pelieHue 3a1au) (Bcero k teme Nel2 — 8 ya-
COB).
Texkyuuii KOHTPOJIb — YCTHBIN OIPOC MPH MPOBEACHUU JIOITYCKa K TJAOOpaTOPHBIM paboTam.
Tema 13. DHeprus cucTeMbl 3aps/10B, 3aPAKEHHOT0 IPOBOJJHUKA, KOHIEHCATOPA.
Jlekums 23. DHeprusi cucTeMBbl 3aps0B, 3apsyKEHHOrO MPOBOJHUKA, KOHJIEHCATOpa. DHEpPrus
3eKTpocTaTuuecKoro nois. O0bemMHast IIoTHOCTH dHepruu (1 gac).
IIpakTHyeckoe 3ansaTHe 15. DHEprus 3apsyKEHHOro MPOBOJHUKA U KOHIeHcaTopa (1 yac).
CamocrosiTesibHas padora 13. [loaroroBka k Jekuuu (U3ydeHHE TEOPETHUECKOTO MaTepuana
1o Teme). [TonroroBka Kk NpakTUUECKOMY 3aHATHIO (M3yuY€HUE TEOPETHUECKOIo MaTepuasa 1o Te-
Me, MOJITOTOBKA K TECTUPOBAHUIO, BBHITIOJHEHUE JOMAIITHETO 3aJaHus — PelIeHue 3a1a4) (BCero K
teme Nel3— 4 yaca).
Texyumii KOHTPOJIb — YCTHBIIN OMPOC MO TEME MO NPONHACHHOMY JEKIIMOHHOMY MaTepuany.
Tema 14. DilekTpryecKkuii TOK M ero XapaKTepuCTHKH.
Jlekums 24. DieMeHThI KJIaCCUYECKON TeOopUHr 3JIEKTPOIPOBOJHOCTH METauIoB. BrIBOA 3aKOHOB
Oma u xoyns — Jlenna. 3aTpyJHEHUS] KJIACCUYECKOW 3JIEKTPOHHOM Teopuu. I'paHuiibl npume-
HUMOCTH 3akoHa Oma (1 gac).
Jlekums 25. 3akon OmMa 171 HEOAHOPOJHOTO yYacTKa LIEMU. DJIEKTPOIBIKYILAS CUJIA, HAIIPshKe-
Hue. [IpaBuna Kupxroga (1 yac).
IIpakTuyeckoe 3ansaTue 16. 3akon Oma u npaswia Kupxroda (2 yaca). KonrponbHas padora No
7.
JlabopaTopHas padora 14. DxcniepuMeHTaIbHOE N3ydeHne 00001eHHoro 3akona Oma (2 yaca).
JlabopaTopnas pabora 15. M3yyeHue 3aBUCUMOCTH MOITHOCTH MCTOYHHUKA TOKA OT COIIPOTHUBJIE-
HUS Harpy3ku (2 vaca).
CamocrosiTenbHasi padora 14. [lonroroBka k Jekiuu (M3y4eHUE TEOPETUYECKOrO MaTepuasa
o teme). [lonroroBka K BBIMOJIHEHHUIO U 3auiuTe jJaboparopHoil padoTel Ne 14 u 15 (u3zydenue
METOAMYECKUX YKa3aHHUH, MpeaBapuTelibHas IpopaboTKa TeXHOJIornueckoro nukia). [loaroroska
K TPaKTUYECKOMY 3aHATHIO (M3yde€HHE TEOPETHYECKOro MarepHuala 1o TeMme, MOJArOTOBKa K Te-
CTHPOBAHUIO, BBHIIOJHEHHE JOMAIIIHETr0 3aJlaHus — pelleHue 3ajad) (Bcero k reme Nel4 — 6 ya-
COB).
Texkyummii KOHTPOJIb — YCTHBIN OMPOC MPH MPOBEACHUH JIOITYCKa K TJAOOpaTOPHBIM paboTaMm.
Tema 15. MarauTHoe moJsie. MarHuTHasi MHAYKUIMS.
Jleknms 26. MaruuTHoe 1oJie MOCTOSIHHOTO ToKa. 3akoH buo-Casapa-Jlamiaca u ero npumeHe-
HUE JJIA pacdyeTa MarHuTHOro mostst (1 gac).
Jlekums 27. BuxpeBoil xapakTep MarHMTHOTO Nouisl. LIUpKy/siuss MarHUTHOTO IOJI B BaKyyMe.
[Totok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca g marauTHoro noss (1 gac).
Jlekums 28. 3akon Amnepa. KonTyp ¢ Tokom B maruutHoM nose. Cuna JlopeHua. [IBuxeHnue 3a-
PSOKEHHBIX YacTHUIl B MarHUTHOM mojie. Dddext Xomna (1 gac).
IIpakTnyeckoe 3ansiTue 17. 3akon amnepa. Cuna Jlopenna (2 gaca). Kourposasnas padora Ne 8.
JlabopaTopHas padora 16. lccienoBanre MarHuTHOTO TOJIsI cojieHom A (2 yaca).
JlabopaTopuasi pa6ora 17. U3zydyenne r¢pdexra Xona (2 gaca)
CamocrosiTesbHasa padora 15. [lonroroBka K JeKuu (M3y4eHHE TEOPETUUYECKOTO MaTepHalia
no teme). [ToaroToBka K BBIMOJHEHHUIO M 3amure JabopaTopHoil padoTsl Ne 16 u 17 (u3yuyenue
METOJIMYECKUX YKa3aHHM, MpeaBapuTeIbHas MpopaboTka TexHoJorndeckoro nukia). [loaroroka
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K MPaKTUYECKOMY 3aHATHIO (M3yueHHE TEOPETHYECKOro Marepuala 1o TeMe, MOJArOoTOBKa K Te-

CTUPOBAHUIO, BBHIIOJIHEHUE JOMAIIHETO 3aJaHus — pelieHue 3aaa4d) (Bcero k teme Nel5 — 7 ya-

COB).

Texkyuuii KOHTPOJIb — YCTHBIN OMPOC MPH MPOBEIACHUH JIOIMYCKa K JIAOOPaTOPHBIM paboTaMm.
Tema 16. SIBjieHHe YJIEKTPOMATHUTHON WHIYKIUM.

Jlekums 29. SIBneHue snekTpoMarHUTHOM uHAyKUuU. 3akoH Papanes-Jlenna. MHIyKTUBHOCTS.

SBnenue camomnaykiuu (1 gac).

IpakTuyeckoe 3ausaTue 18. 3akon Dapages-Jlenna. UnaykruBnocTs (2 yaca). KontponbHas pa-

6ota Ne 9.

JladopaTopuasi pa6ora 18. VccnenoBanne MarHUTHON MHIYKIIUHU B JKeJie3e OaJITUCTHUYECKUX

MeToaoM (2 Jaca).

CamocrosiTesibHasa padora 16. [lonroroBka k JeKuu (M3y4e€HUE TECOPETUUYECKOTO MaTepuasia

o teme). [ToaroToBka K BBHIMOJHEHUIO M 3amIuTe JabopatopHoi paboTel Ne 18 (M3ydyenue meto-

JUYECKUX yKa3aHUH, peaBapuTeIbHas IpopadoTKa TEXHOIOrMuecKkoro nukia). [lonroroska k

MPAKTUYECKOMY 3aHITHIO (M3y4yeHHE TEOPETUUYECKOro MaTepuaia Mo TeMe, MOATOTOBKA K TECTH-

POBaHUIO, BHITOTHEHUE JIOMAIITHETO 3a/IaHusl — pelIeHue 3a1a4) (Bcero k reme Nel6 — 5 gacoB).

Texymmii KOHTPOJIb — YCTHBIN OMPOC MPU MPOBEIACHHUH JIOMTYCKa K 1a00paTOpHBIM paboTaM.
Tema 17. MarnuTHoOe noJjie B BeliecTBe.

Jlekums 30. lua- u napamaraetuku. Hamaramdennocts. L{upKynsaius MarHuTHOTO MOJs B Be-

miectse (1 gac).

Jlekuus 31. HanpshokeHHOCTh MAarHUTHOTO TOJIs. MarHuTHas MPOHUIIAEMOCTh. Y CIIOBUS Ha Tpa-

HUIIE pa3/iena MarueTukoB (1 gac).

Jlekuus 32. ®eppomarHeTuku u ux coicTBa. [Ipupona ¢peppomarHeTnama. JHEpPTus CHCTEMBI

MIPOBOJIHUKOB C TOKOM. DHEPrusi MarHUTHOrO 1moJjsi. O6beMHas TIOTHOCTH dHepruu (1 gac).

IIpakTHyeckoe 3anaTue 19. DHeprus cucTemMbl MPOBOJAHUKOB C TOKOM. DHEPrusi MAarHUTHOTO

noJist (2 gaca).

CamocrosiTeibHasi padora 17. [lonroroBka K Jekuu (M3y4eHUE TEOPETUYECKOIO MaTepuala

o Teme). [TonroroBka kK NpakTUUECKOMY 3aHATHIO (M3yu€HHE TEOPETHUECKOro MaTepuaia 1o Te-

Me, IOJrOTOBKA K TECTUPOBAHHUIO, BHIIOJHEHNE JIOMAIIHETO 33/1aHUsl — pelleHue 3aa4) (Bcero K

teme Nel7 — 4 gaca).

Texymmii KOHTPOJIb — YCTHBIN OIIPOC IO TEME 110 NPOHACHHOMY JEKIIMOHHOMY MaTepHaIy.
Tema 18. Buxpesoe djieKTpHYecKoe 1oJie.

Jlekums 33. Buxpesoe anekrpudeckoe none. Tok cmemenus. KBazucranuoHapHsle TOKU. Y CI0-

BUsI KBa3ucTarmoHapHoctu (1 gac).

IIpakTnueckoe 3ansaTue 20. Tox cmemenus. Kpasucramnuonapusie Toku (2 yaca). Kontponbnas

pabota Ne 10.

CamocrosiTenbHast padora 18. [lonroroBka k jekiuu (M3y4eHHUE TEOPETUYECKOrO MaTepuasa

o Teme). [TonroroBka kK MpakTUUECKOMY 3aHATHIO (M3Y4YEHHE TEOPETUYECKOro MaTeprala o Te-

M€, OJrOTOBKA K TECTUPOBAHHUIO, BHIIIOJHEHNE JIOMAIIHETO 33/1aHUsl — pelIeHue 3aa4) (BCero K

teme Nel8 — 3 gaca).

Texymmii KOHTPOJIb — YCTHBIN OIIPOC IO TEME 110 NPOHACHHOMY JEKIIMOHHOMY MaTepHaIy.
Tema 19. Cucrema ypaBHenunit MakcBesia 1Jisl 3J1eKTPOMATHUTHOTO TOJIS.

Jleknus 34. Cucrema ypaBHeHUM MakcBemia sl 3JI€KTPOMAarHUTHOTO MoJis. MaTepualibHble

ypaBHeHuUd. [IpyHIIUIT OTHOCUTENBHOCTH B AMeKTpoanHaMuke (1 yac).

IIpakTnyeckoe 3ansaTue 21. Ypasuenus Makcseinna (1 yac).

CamocrositesbHas padora 19. [lonrotoBka kK JeKkuu (M3y4eHHUE TECOPETUUYECKOTO MaTepHasia

1o Teme). [ToaroroBka kK NpakTUUECKOMY 3aHATHIO (M3y4EHUE TEOPETUUECKOI0 MaTepuaa o Te-

Me, OJATOTOBKA K TECTUPOBAHUIO, BBHITIOJHEHUE JOMAIIHETO 3aJjaHus — pellleHue 3a1au) (Bcero K

teme Nel9 — 5 gacoB).

Texkyuuii KOHTPOJIb — YCTHBIM OMPOC MO TEME MO MPOMJACHHOMY JICKIIMOHHOMY MaTepHay.
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Tema 20. Dy1eKTPpOMArHUTHbIE BOJIHbI.
Jlekuus 35. DnexTpoMarHuTHBIE BOJIHBL. CBOWCTBA OETYIIMX 3JIEKTPOMArHUTHBIX BOJH. DHEPTUs
3JIEKTPOMAarHuTHHIX BosH. [loTok sHeprum (1 yac).
IIpakTHyeckoe 3ansTHE 22. DHEPIUs AIEKTPOMArHUTHbIX BoJIH. [loTok snepruum (1 yac).
JlaGopaTtopuas pabGora 19. CHsTHe pe30HAHCHOH KPHBOW KOJe0ATEIbHOrO KOHTYpa U
ompeiereHue ero J00poTHOCTH (2 yaca).
CamocrosTenbHas padora 20. [ToaroroBka K BHIIOJIHEHUIO U 3aIIUTE J1aOOpaTopHON paboThI No
19 (u3y4yeHne METOAMUYECKUX yKa3aHHM, MpeaBapuUTesIbHaAs IPOpabOTKa TEXHOJOIMUECKOrO LUK-
na). IloaroroBka K MpakTUYECKOMY 3aHATUIO (M3Y4YEHHME TEOPETHMUECKOI0 MaTrepuaja Mo TeMeE,
IIOJIFOTOBKA K TECTUPOBAHUIO, BBIMOJIHEHHE JIOMAIIHETO 33/1aHusl — pelIeHHe 3a/1a4) (BCEro K Te-
Me Ne20 — 4 gaca).
Texkyummii KOHTPOJIb — YCTHBIN OIPOC MPH MPOBEACHUH JIOITyCKa K JJAOOpaTOPHBIM paboTaM,
Tema 21. I'eomerpuueckasi ontuka. Unrepdepenuus cBera.
Jlexuust 36. PazButue npezacrasienuit o npupoje ceeta. Murepdepenuus cera. KorepeHTHOCTH
¥ MOHOXpOMAaTHYHOCTh. Crioco0bl HaOmoIeHnst MHTepepeHny cBeta. Pacuer nHTedepeHInoH-
HOW KapTHHBI OT JABYX UCTOYHUKOB (1 yac).
IIpakTuyeckoe 3ansitue 1. Murepdepennus cBera. Pacyer muTepdepeHIMOHHON KapTUHBI (2
qaca).
JlabopaTopuasi padora 20. OmpeneneHue JUIMHBI CBETOBOM BOJIHBI C MOMOIIBIO OUIIPU3MBI
Openens (4 gaca).
CamocrositesbHas padora 21. [loaroroBka K BBIIOJHEHUIO U 3alUTE J1abopaTOpHON paboThl Ne
20 (u3y4yeHHe METOJAMUYECKUX YKa3aHUil, MperBapuTelbHas MPOpadOTKa TEXHOJIOTUYECKOTO IHK-
na). IloaroroBka K MpakTUYECKOMY 3aHATHIO (M3Y4YEHHE TEOPETUYECKOro MaTepuana Mo Teme,
MOJIFOTOBKA K TECTUPOBAHUIO, BBIITOJHEHHUE JOMAILIHETO 3a/1aHUs — PelleHne 3ajiay) (BCero K TemMe
Ne21 — 8 gacos).
Texkymuit KOHTPOJIb — YCTHBINA OIIPOC, TECTUPOBAHUE.
Tema 22. [Inppakuusi cBera.
Jleknms 37. [Ipunnun ['roiirenca-®penens. 3oub1 Openens. [IpsamonnnaeliHoe pacpocTpaHeHNe
cBeta. [ludpaxius Ha OAHOM IIETN U Ha AMPpaKIIMOHHON pemieTke. J(udpakiys peHTTeHOBCKUX
BOJIH Ha IPOCTpaHCTBEeHHOM pemteTke. [lonsaTie o romorpaduu (2 yaca).
IpakTuyeckoe 3ausitue 2. [lpunnun [oitrenca-Openens. Judpakaus Ha menn 1 Ha audpak-
UOHHOM pemieTke (2 yaca). KonrponbHas pabora Ne 11.
JlabGoparopuas padora 21. OnpenesieHre TJIMHBI CBETOBOM BOJHBI ¢ TOMONIBIO Kousiel] HproToHa
(4 gaca).
JlaGopaTopHasi padora 22. OnpeneneHue JIMHBI CBETOBON BOJIHBI METOJOM AU(GPAKIMH OT
OJIHOM 11ienH (4 Jaca).
CamocrosiTesibHas padora 22. [ToAroroBka K BBHIIOJHEHUIO U 3alUTe J1abopaTopHOM paboThl No
21 u 22 (u3y4yeHue METOAMYECKUX yKa3aHW, MpeaBapuTelibHas MpopaboTKa TEXHOJIOTHYECKOTO
uukia). [loaroToBka k NpakTUYECKOMY 3aHATHIO (M3yd€HHE TEOPETHUECKOTI0 MaTepuaia 1o Teme,
MIOArOTOBKA K TECTUPOBAHHUIO, BBIIIOJHEHUE JIOMAIIIHETO 33JIJaHUS — PELIEHHE 3a/1a4) (BCEro K TeMe
Ne22 — 12 gacoB).
Texkyumuii KOHTPOJIb — YCTHBIA ONPOC NMPU MPOBEJCHUU JIOITyCKa K JJabopaTopHbIM paboTaM, 3a-
IUTa JIabopaTopHBIX PaboT.
Tema 23. /Iucnepcus csera.
Jlexkums 38. Jlucnepcus ceeta. DIEKTpOHHAs TEOPUs qucriepcuu. PaccesHue, morioneHue cBeTa
(1 gac).
IpakTuyeckoe 3ansaTue 3. lucnepcus ceera (1 gac).
CamocrositesbHas padora 23. [Toaroroska K NpakTUUECKOMY 3aHATUIO (M3yYEHHE TEOpETHYE-
CKOTO MaTepuajia 1o TeMe, IMOATOTOBKA K TECTHPOBAHMIO, BBIIIOJHEHHUE IOMAIIHErO 3aJaHus —
peuienue 3a1a4) (Bcero k Teme Ne23 — 2 yaca).
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Texkyuuii KOHTPOJIb — YCTHBIN OIIPOC, TECTUPOBAHUE.
Tema 24. Iloasipu3anus 3JJeKTPOMATHUTHBIX BOJIH.
Jlexkums 39. [onsipu3zanus 31€KTPOMarHUTHBIX BOJIH. JIMHEHHOE U LIMPKYJISIPHOE COCTOSIHUE T10-
nspuzanuu. HenossspuzoBaHHOE 2JIEKTPOMAarHuTHOE n3iydyeHue. CrnocoObl MONydeHUs MOJIpH-
3oBa”HHOrO cBeta (1 gac).
IIpakTnueckoe 3anaTue 4. [lonspusanus 3JeKTpOMarHUTHBIX BOJIH (2 yaca). KonTposbHas pa-
6ota No 12.
JlabopaTopHasi paGora 23. I3yueHue 3aKOHOB IoJIIpu3aLuu cBeTa (4 yaca).
CamocrosiTesibHas padora 24. [ToaroToBka K BBIITOJHEHHUIO U 3alUTE J1a00paTopHOil paboThl Ne
23 (u3y4yeHHe METOIAMYECKUX YKa3aHWil, MpenBapuTelbHas MPOpadOTKa TEXHOJIOTHIECKOTO IIHK-
na). [loaroroBka K MpakTUYECKOMY 3aHATHIO (M3y4YE€HHE TEOPETUYECKOro Marepuana 1o Teme,
[IO/ITOTOBKA K TECTUPOBAHUIO, BBINIOJIHEHHUE JJOMALITHETO 331aHUs — PELICHHE 3a/1a4) (BCEro K TeMe
No24 — 8§ yacos).
Texkyumuii KOHTPOJIb — YCTHBIN OIPOC MPH MMPOBEACHUH JIOITyCKa K JTAOOpaTOpHBIM paboTam, 3a-
uTa J1abopaTopHbIX PadoT.
Tema 25. KBanToBasi npupoja usinydenus. Temnosoe uziydeHue.
Jlexuus 40. KBanTtoBas npupoja usinyueHus. TennaoBoe nziaydeHue. 3aKOHbI TEIJIOBOIO U3Jyye-
HUs a0CoIOTHO uepHoro Tena (1 yac).
IIpakTnueckoe 3ansitue 5. TerioBoe U31ydeHUe aOCOIIOTHO YEPHOTo Tena (2 Jaca).
CamocrosiTesibHass padora 25. [ToaroroBka K NpakTUYECKOMY 3aHATUIO (M3yYEHHE TEOpeTHYe-
CKOro MaTepuaja 1o TeMe, MOJrOTOBKa K TECTHUPOBAHUIO, BBIIOJIHEHUE JOMAIIHEro 3aJaHus —
peuieHue 3a1a4) (Bcero k Teme Ne25 — 2 yaca).
Texkymuit KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.
Tema 26. @oTo3r1ekTpudeckuii 3¢pdekr.
Jlekumus 41. ®otosnexkrpudeckuii apdext. 3axonsl BHemHETO hoToddhdexTa. PoToHBL. DPPeKT
Komnrona (1 gac).
IIpakTnueckoe 3ansitue 6. 3akonsl Gpotordpdexra. Ipdexr Komnrona (2 yaca). KonrponabHas
paborta Ne 13.
JlabopaTopnasi pa6ora 24. N3yuyenue 3akoHOB hoTordhdexTa (2 yaca).
CamocrosiTesibHas padora 26. [loaroroBka K BBIIOJHEHUIO U 3alIUTe J1abopaTOpHON paboThl Ne
23 (u3y4yeHHe METOJAMUYECKUX YKa3aHUil, MperBapuTeibHas MPOpadOTKa TEXHOJIOTUYECKOTO IHK-
na). IloaroroBka K MpakTUYECKOMY 3aHATHIO (M3Y4YEHHME TEOPETHUECKOro MaTepuania Mo Teme,
MIOArOTOBKA K TECTUPOBAHUIO, BBIIIOJHEHUE JIOMAILIHETO 33JIJaHUS — PELIEHHE 3a/1a4) (BCEro K TeMe
No26 — 4 gaca).
Texkyumuii KOHTPOJIb — YCTHBIN OIPOC MPH MPOBEACHUH JIOITyCKa K TaOOpaTOpHBIM paboTaM, 3a-
uTa JJabopaTopHBIX PadoT.
Tema 27. @PuzuvecKkue 0CHOBBI KBAHTOBOM MexaHMKU. CTanMOHApHbIE COCTOSIHUSA. YpPaBHEHHE
HIpeaunrepa.
Jlekums 42. ®uznueckue 0CHOBBI KBAaHTOBOM MexaHMKU. [IpuHumn Heonpenenennoctu. Kopmyc-
KYJIpHO-BOJIHOBOM Jyanu3M. KBanToBble cocTosiHUSA. Cyneprno3uius coCTOAHUN. Pru3nyeckue
BEJIMYMHBI U oniepaTopbl. CTaninoHapHble cocTosiHusA. Y paBHeHue lIpenunrepa s craunoHap-
HBIX COCTOSTHUH (2 yaca).
IIpakTunueckoe 3ansitue 7. Ypasuenus lllpeaunrepa uist cranmoHapHbIX cocTostHUM (1 gac).
CamocrosiTesibHas padoTa 27. [ToarotoBka Kk MpakTHYECKOMY 3aHATHIO (M3ydeHUE TEOpeTHYe-
CKOTO MaTepuajia o TeMe, MOATrOTOBKAa K TECTHUPOBAHMIO, BBIIIOJHEHHUE JTOMAILHErO 3aJaHus —
perenue 3aaa4) (Bcero k Teme Ne27 — 2 gaca).
Texkymuii KOHTPOJIb — YCTHBINA OIIPOC, TECTUPOBAHUE.
Tema 28. /IBu:kenune cBo0oaHoil yactuubl. [loreHnuanabuplii 0apbep. TyHHeabHbIH 3P dexT. Ya-
CTHIA B IOTEHIMAJIBHOH sIMe.
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Jlexknus 43. J[BmwkeHnue cBoO6oaHOM vactuibl. [loTeHnuanpHbiid O0apsep. TyHHETbHBIN 3 (dEKT.
YacTuna B noteHuuanbHoM siMe. ["apmMonnueckuit ocumiisitop. AtToM Bojopozaa. CreKTpbl Uciyc-
KaHUs ¥ TorjomeHus (2 Jaca).

IIpakTuyeckoe 3ausaTue 8. J/[pmwkenue cBo0o1HOM yacTuipl. [loTeHmanbuetil 6apsep. TyHHEND-

HbI 3¢ dexT. YacTuna B moTeHImanbHou sme. ["apmonnueckuit ocuuiuisaTop. (2 yaca). Kontposb-

Has pabora Ne 14.

CamocrosiTesibHas padora 28. [loaroToBka K MpakTUYECKOMY 3aHATHIO (M3YYCHHE TEOpPETHYC-
CKOT0 Marepuajia 1o TeMe, IOATrOTOBKAa K TECTUPOBAHMIO, BBIIIOJHEHHUE JIOMAILHEro 3aJaHus —
pemeHue 3a1a4) (Bcero k Teme Ne28 — 3 yaca).

Texkymuii KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.

Tema 29. IToriomenne, CIOHTAHHOE M BbIHYKIeHHOe U3ay4yeHHss. OnTHYeCKHe KBAHTOBbIE reHepa-

TOPBI.

Jlexuus 44. [lornomenue, CHOHTAaHHOE U BBIHYXKACHHOE U3IydeHus. ONTHYecKrue KBaHTOBBIE I'e-
Hepartopsl (1 gac).

IIpakTnuyeckoe 3ansiTue 9. OnTHUecKue KBAHTOBBIE TeHEPATOPHI (2 yaca).

CamocrositesibHass padora 29. [TonroroBka Kk NpakTUYECKOMY 3aHATUIO (U3yYEHHE TEOpeTHYE-
CKOTO MaTepHaja IO TeMe, MOATOTOBKAa K TECTHPOBAHMUIO, BHIMOJHEHUE JOMAIIHErO 3aJaHHs —
pelienue 3a1a4) (Bcero k teme Ne29 — 2 yaca).

Texkymmii KOHTPOJIb — YCTHBIH ONPOC, TECTUPOBAHUE.

Tema 30. KBanToBble craructuku @epmu-/Iupaka u boze-JiiHiureiina. JJIeKTPOHHBII ra3 B Me-
Taj1ax. TemioeMKocTs TBepAbIX TeJl. POHOHDI.

Jlekums 45. KBantosble cratuctuku @epmu-/lupaka u boze-DiiHmTeiiHa. DJ1eKTPOHHBIN ra3 B
MeTajuiax. TemnoeMKocTb TBepabIX Ted. POHOHBI. (2 yaca).

CamocrosteabHas padora 30. [lonroroBka x Jeknuu (M3y4eHHE TEOPETUYECKOTO MaTepHalia
o Teme) (Bcero k Teme Ne30 — 3 gaca).

Texkymuii KOHTPOJIb — YCTHBIA OIIPOC 10 TEME MO MPONJIEHHOMY JIEKUIMOHHOMY MaTepHay.

Tema 31. DiieMeHTHI 30HHOH TEOPUH TBEPABIX TeJ. MeTa/uIbl, ANIJICKTPUKH MOJYIPOBOIHUKH.

Jlekums 46. Di1eMeHThI 30HHOM TEOPUU TBEPBIX TeJl. MeTasuibl, TUAIEKTPUKH MOJYIIPOBOIHUKH
(1 gac).

CamocrositesbHas padora 31. [lonroroBka k jJekuuu (M3ydeHHE TEOPETHMUECKOIO MaTepuasa
o Teme) (Bcero k Teme Ne31 — 3 gaca).

Tekymuii KOHTPOJIb — YCTHBIA OIIPOC IO TEME MO MPOIJACHHOMY JIEKIMOHHOMY MaTepHay.

Tema 32. Sinepubie cuibl. Moaenn sapa.

Jlexnus 47. Snpa aromoB. HykinoHbl. XapakTEpUCTUKH AIEPHBIX COCTOSHUN. SnepHbIE CUITBI.
Mopenu sanpa. (1 gac).

CamocrosiTesbHas padora 32. [lonroroBka K JeKUuUM (U3ydeHHE TEOPETHUECKOrO Marepualia
o Teme) (Bcero k Teme Ne32 — 2 gaca).

Tekymuii KOHTPOJIb — YCTHBIA OIIPOC IO TEME MO MPONJIEHHOMY JIEKUMOHHOMY MaTepHay.

Tema 33. SInepHblie peakuuu. JjieMeHTaApPHbIE YACTHLbI.

Jlekumus 48. Ilepexonpl MeXay AI€pHBIMH COCTOAHUSIMH. SnepHbie peakuuu. LlenmHas peakius
JeJIeHUs. DJIeMEeHTapHbIe YacTUIbI (2 Jaca).

IIpakTuyeckoe 3ansaTue 10. SdnepHsie peakunu. DieMeHTapHbIe yacTuIlbl (2 yaca). KoHTpos-
Has pabota Ne 15.

CamocrosiTesibHas padora 33. [loaroToBka K MpakTUYECKOMY 3aHATHIO (M3YYCHHE TEOpPETHYEC-
CKOr0 Marepuajia Mo TeMe, MOATOTOBKAa K TECTUPOBAHMIO, BBHIMOJHEHUE JOMAIIHErO 3aJaHusl —
perenue 3a1a4) (Bcero k Teme Ne33 — 3 gaca).

Texkymuii KOHTPOJIb — YCTHBIM OIIPOC, TECTUPOBAHUE.

[Ipaktuueckue 3ausTus (B koiauuectBe 10 yacoB B 3-M cemMecTpe) MPOBOASTCS B MHTEPAKTUBHOM
dbopwme.
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IIpoMe:xxyTouHasi aTTecTalus N0 JUCHUILINHE: IK3aMeH B 1 u 3 cemecTpe U 3a4eT ¢ OLEHKOM

BO 2-M ceMecTpe.

N3yuenue AUCIUIUIMHBI 3aKaHYUBAETCA SK3aMEHOM B 3-M cemMecTpe. DK3aMeH IPOBOUTCS B CO-
oTBeTcTBUU ¢ [lonoxkenrnem o 3a4eTHOM U sk3aMeHanmoHHou ceccusix B HUY MOU u uHCTpyKTUBHBIM
nucbMoM oT 14.05.2012 r. Ne 1-23.

5. [lepeyeHb y4eOHO-MeETOAMYECKOT0 oOeclevYeHus sl CAMOCTOATEbHOI PadoThl 00y4YarOMXCsl
MO AUCHUILIHHE

Jlist oGecniedeHust CaMOCTOSITEIbHON paboThI pa3pabOTaHbI:

METOJIMYECKUE YKa3aHHsI 10 CAMOCTOSTENBHOM paboTe Mpu MOArOTOBKE K MPAKTUUYECKUM 3aHITUSIM U
1ab0paTOPHBIM padOTaM, BRIMTOJIHEHUN pacueTHO-Tpadudeckoit padbotsl (cm. [Ipunoxenne k PI1J]);
MeToudeckue nmocodus «Borpock! U 3a1anus K 1a00paTopHBIM padoTam o GusnKe» B 3-X 4acTsx;
MeToanyeckoe ocooue «TecToBbie 3a1aHus IO PU3UKEN.

6. @DoH/ OLEHOYHbIX CpeacTe AJsd NMPOBEIACHUA HpOMe)l(yTO'{HOﬁ aTrrecranuun oﬁyqamumxca Imo
AUCHHUIIJINHE

6.1 IlepeyeHb KOMIIETEHIHI ¢ YKA3aHHEM 3TANOB UX (DOPMUPOBAHUSA

[Tpu ocBoeHMM AUCIUTUTMHBI (hopMHUpYIOTCs creaytonme kommereHmun: OITK-2, TIK-2.

VYKazaHHbIE KOMIIETEHIIMU (POPMHUPYIOTCS B COOTBETCTBHHM CO CIEAYIOUIMMHU TarlaMu:

1. ®opMupoBaHuEe U pa3BUTUE TEOPETHUUECKUX 3HAHUH, MPETYCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHIUSIMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOsITeNIbHAst pa0oTa CTYACHTOB).

2. [IpnoGperenne u pa3BUTHE NPAKTUYECKUX YMEHUHN, IPETYCMOTPEHHBIX KOMIETEHIIUSIMHU (ITpaK-
TUYECKHE 3aHATHS, JJabOpaTOpHbIEe pabOThI, CAMOCTOSTEIbHAS padoTa CTY/IEHTOB).

3. 3akpenieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPAKTUYECKUX HABBIKOB, IPETYyCMOTPEHHBIX
KOMIIETEHIMSIMU, B XOJI€ 3alLUT J1a00paTOpHbIX paboT, a TakkKe pPeleHHs] KOHKPETHBIX TEXHUYECKUX 3a-
7la4 Ha MPAaKTUYECKUX 3aHATHUX, YCIEIIHON CAauu 3K3aMeHa.

6.2 Onucanue nokasaresneil 1 KpUTepHeB OLCHUBAHUS KOMIIETCHINI HA Pa3JIMYHbIX ITANAX
ux GopMHPOBAHNS, ONIMCAHUS IIKAJ OLleHMBAHUS

CdopmMupoBaHHOCTh KOMITETEHIMI B paMKaX OCBOCHHS JaHHON JMCLUUIUIMHBI OLICHUBAETCS I10
TPEXYPOBHEBOM ILIKaJIE:

- IOPOTOBBIN YPOBEHbB SBISETCS 00S3aTENBbHBIM ISl BCEX 00YJaroIUXCcs 10 3aBEPIICHUN OCBOSHUS
JUCIUIUIAHBI;

- TIPOJIBUHYTHIM ypOBEHb XapaKTEepPHU3yeTCsl MPEBBIILICHUEM MHUHHUMAIbHBIX XapaKTEPUCTHK cop-
MHUPOBAHHOCTH KOMITETEHIIMH 10 3aBEPLIEHUN OCBOCHUS IUCLUILINHBL

- ATAJOHHBIA YPOBEHb XapaKTEPHU3YyeTCs] MAKCHUMAaJIbHO BO3MOXKHOM BBIPAKEHHOCTHIO KOMIIETEH-
LI U SIBJISIETCS BaXXHBIM KaUECTBEHHBIM OPUEHTUPOM ISl CAMOCOBEPILIEHCTBOBAHMS.

[Ipu nocrarouHom kadectBe ocBoeHusi Oosiee 80% MpHUBEACHHBIX 3HAHUNA, YMEHHM U HaBBIKOB
MpEenoiaBaTelib OLEHUBAET OCBOCHUE JTAHHBIX KOMIETEHIIMN B paMKax HACTOSLIEH JAUCIUIUIMHBI Ha 3Ta-
JIOHHOM YpPOBHE, pu ocBoeHuH Ooisiee 60% MpUBEICHHBIX 3HAHUM, YMEHUN U HABBIKOB — HA MPOABUHY-
TOM, TIpu ocBoeHnH Oosee 40% NpUBEICHHBIX 3HAHHM, YMEHUI M HABBIKOB - Ha MOPOTOBOM ypoBHE. B
MIPOTUBHOM CITy4ae KOMIIETEHIIUU B PaMKaX HACTOALIEH AUCHUIUIMHBI CUUTAIOTCS HEOCBOCHHBIMHU.
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VYpoBeHb c(HOPMUPOBAHHOCTU KaX10M KOMIIETEHIIMM Ha pa3IMYHbIX dTanax ee (popMupoBaHUS B
IIPOLIECCE OCBOEHUS AAHHOM AMCLMIIIMHBI OLIEHMBAETCA B XOJI€ TEKYILEro KOHTPOJI YCIIEBAEMOCTH M
IIPEJCTABIIECH PA3JINYHBIMU BUJJAMH OLIEHOUYHBIX CPEJCTB.

Jiist onieHKH c(OPMHUPOBAHHOCTH B paMKaXxX JaHHOW JUCHUIUIMHBI KOMIIETCHIIUH MPEToiaBaTesieM
OLIEHUBAETCsl COJiepKaTeIbHas CTOPOHA U KayeCTBO MaTEpUAJIOB, IPUBEIECHHBIX B OTYETAX CTYIEHTA IO
nabopaTopHBIM paboTaM, NMPAKTUYECKUM 3aHATHSIM, PacdeTHO-rpauiyeckuM padoTaM. YUYUTHIBAIOTCS
TaKXe OTBETHI CTYIEHTAa Ha BONPOCHI 110 COOTBETCTBYIOLIMM BHUJAaM 3aHATUN IPU TEKYIIEM KOHTPOJE —
YCTHBIX OIpOCax, 3allKuTax JadopaTopHbIX padoOT U pacyeTHO-TpaguuecKux padoT, OTBETaxX Ha MpaKTHYe-
CKUX 3aHATUSIX.

[TpuHuMaeTcs BO BHUMaHKUE 3HAHMA 00YUYaIOMIUMUCS:

- OCHOBHBIX METOJIOB U MOJIeJIeil COBpEeMEHHON (PU3UKHY;

- OCHOBHBIX 3aKOHOB MEXaHHUKH, MOJIEKYJISPHON (PU3UKU M TEPMOJMHAMUKH, OCHOBHBIX 3aKOHOB
JIEKTPOJAMHAMUKY, YPaBHEHUH KOJEOAaHUI M BOJIHOBBIX IPOLIECCOB, KBAHTOBBIX CBOMCTB M3IIyYCHMS,
AJIEMEHTOB KBAaHTOBOI MEXaHHKH, SJIEMEHTOB KBAHTOBBIX CTATHCTHUK, DJIEMEHTOB (DM3UKH SApa U SJIEMEH-
TapHBIX YaCTHII.

HaJIM4ue yMeHMH:

- pemaTth KOHKPETHbIE (PU3MUECKUE 3a[aud, BBLACIATh KOHKPETHOE (U3MUECKOE COJEepikKaHUE B
MIPUKJIAIHBIX 3a7ja4ax Oyaylien JesTeIbHOCTH;

- BBINOJIHATH J1a00paTOpHbIe U3MEpEeHHs], 00pabaThiBaTh U NPEACTABIATh Pe3yJbTaThl JadopaTop-
HBIX U3MEPEHUN.

IPUCYTCTBUE HABBIKA:

- BJIQJICHUSI MHCTPYMEHTapHUeM JUIs pelieHus (PU3MYecKrX 3a7a4d B CBOEH MpeIMETHOM 001acTH;

- BJIQJIEHUS] METOJIaMH aHAJIN3a (PU3NYECKUX SIBICHUIN B TEXHUYECKUX YCTPOUCTBAX U CUCTEMaX.

Kputepun oreHuBaHusi ypoBHsS COPMUPOBAHHOCTH KOMIIETEHIMH B IMPOLIECCE BBIMOIHEHUS U
3alIUThI JAOOPAaTOPHBIX pabOT, pacyETHBIX 3aJaHUN, B Pe3y/lbTaTe BBINOJHEHUS 33JaHUN Ha MpaKTHYe-
CKUX 3aHATHSIX.

Kputepun ouenuBanust ypoBHs chopmupoBaHHocTH kKommnereHuui OIIK-2 "cnocoGHOCTBIO mpH-
MEHSTh COOTBETCTBYIOIINH (PM3MKO-MaTeMaTHUECKHUH amnmapaT, METO/Ibl aHAJIu3a U MOJEIUPOBAHMUS, TEO-
PETUYECKOTO U 3KCIEPUMEHTAILHOTO HCCIIEAOBAHUS MPH pelieHur npodeccuoHanbHblx 3a1a4" u [1K-2
"crmocoOHOCTRIO 00pabaThIBaTh pe3yabTaThl dKcnepuMeHToB". Ha 3amure cCOOTBETCTBYIOMIUX Jlabopa-
TOPHBIX pabOT CTYACHT OTBEYAET HA MATh BOIIPOCOB, COAEPIKAIIMXCS B KAPTOUKE.

[Tpumep kapTOUKH MO 3amUTe J1abopaTopHOU paboThl «M3ydeHune konebaHuii MaTeMaTHYECKOTO
MasTHUKA
1. Maremarndeckuil MasiTHUK coBepiaetr koyiebanus 1o 3akony o= 0,10sin(50t+x/6) (pax). Bo
CKOJIBKO pa3 OTIWYAIOTCSI OTKJIOHEHUS MasiTHUKA OT MOJI0XeHUs paBHOBecus ciycts 4,00 u 4,25 nepuona
KoJ1e0aHuH.
2. Haiitu oTHOIIEHHE TIepro/ia KojaeOaHHi MasTHUKA C aMIUTUTYI0M ooz =60° k meproay ¢ 0o1=5°.
3. Onpenenute 4acTOTy KoJeOaHUH MAaTEMAaTHYECKOTO MasgsTHUKA JTHHON 0,58M.
4. MaTeMaTHYeCKUI MasTHUK coBepiaeT koyiebanus 1o 3akony o = 0,10sin (5,0t+x/6) (pax). Ka-
koBa (paza xonebanuit pu t = 0 ? 5.3aBUCHT 1M mepuo] KOJIeOAHU MaTeMaTHYECKOTO MasTHHKA OT
Macchl rpysa ?

[Tpumep kapTouku mo 3amure JadbopaTopHoit padoTsl «M3ydenue 3¢ dexra Xomman
1. DnexTpoH JAETUT NPSAMOJIUHENHO B OJHOPOJHOM MAarHUTHOM IOJ€, MPEACTABIEHHOM CYIEPIIO3ULIUEH
B3aMMHO MEPIEHIUKYISAPHBIX AJIEKTPUYECKOT0 ¥ MarHUTHOTO IMOJIel. YKa3aTh Halpas-
JIEHUE CKOPOCTHU AJICKTPOHA.
1. Ot Hac 2. K nam
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2. BbruucnuTh HanpsHKeHHOCTh dJeKTpuueckoro nojis E, coobiaromniero saekTpony yckopenue a = 9,8
M/c2.

1.5,6:10" B/m 2.5,6:10° B/m 3.55B/Mm

3. Uemy paBHa OTHOCUTEbHAs onnOKa € (%) Mpu U3MEPEHUHU TEKYIIEro Yepe3 obpasel| Toka i = 2,5 MA?
1.15% 2.3,0% 3.0,50 %

4. Cxosnbko 000pOTOB B CEKYHY N COBEPILAET AJIEKTPOH, IBUTASICh IO OKPYKHOCTH, KOTOPYIO OH OMHCHI-
BaeT B OJJHOPOJHOM MAarHUTHOM MoJIe ¢ uHaykimeit B = 2,0-102 Tn?

1.5,6-10° ¢ 2.3,4-10" ¢t 3.26¢"
5. B ciryuae s¢dexra Xomna Ui HATPUEBOTO IPOBOIHKUKA TIPH IUIOTHOCTH ToKa j = 150 A/cm? 1 Mar-
HUTHOW MHIYKLIUU B = 2,00 Tn Hanps>KeHHOCTh MONEPEUHOTr0 AleKkTpruueckoro noist E = 0,750

MB/M. Tlnotnocts Hatpus p = 0,970 r/cvm®. HaifTu oTHOLIEHHE KOHIIEHTPALMH SIEKTPOHOB IPOBOIMMO-
CTH Ne K KOHLEHTPAIIMK aTOMOB B 3TOM IIPOBO/IHUKE.
1.0,913 2. 0,957 3.0,985

[TonHbIN OTBET Ha TPU BONPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTHU KOMIIE-
TEHIIMH Ha JAHHOM JTarie ee (OPMHUPOBAHUS, IOJTHBIN OTBET HA YETHIPE BOIIPOCA — MPOJBUHYTOMY YpPOB-
HIO, TIPH NTOJIHOM OTBETE HA MATh BOIPOCOB — ITAIOHHOMY YPOBHIO.

B nporecce 3ammuTel pacueTHO-Tpaduueckor paboTsl «MexaHuKa, MOJIEKY IsIpHas GU3UKA U TEPMO-
JUHAMUKa» CTYIEHTY 3a/1al0TCsl 3 BOIIpOca U3 CIEIYIOLIEro MPUMEPHOIo MepeyHsi:

1. Kak ¢popmynupyercst 3aKOH COXpaHEHUsI UMITyJIbca?

2. B KakMX yCJIOBUSIX BBINOJIHAETCS 3aKOH COXPAaHEHMsI UMITYJbCa B CUCTEME B3aUMOJICHCTBYIOIIUX
Ten?
. Kak paccunrats paboTy nepemMeHHOM cuiibl?
. B uem 3axmouaercst pusnyeckuii cMpIc BenuuHbl 1 BT?
. UTo Takoe nosiHas MeXaHu4ecKasi JHEPTUsl CUCTEMBI Te?
. Kak hopmynupyercs 3akoH cOXpaHEHUS MEXaHUYECKOW dHEPTUun?
. JlaiiTe onpeneneHne MOMEHTa MHEPLIUU MaTepUaIbHON TOUKN?
. Chopmynupyiite Teopemy Illteiinepa.

9. YTo Takoe IIe4o CUibl OTHOCUTEIBHO HEKOTOPOM OCH BpaLICHUS?

10. Chopmynupyiite 3aKOH COXpaHEHHUS MOMEHTA UMITYJIbCA.

11. Kakoifi BHMI uMeeT ypaBHEHHE COCTOSHHUS UJAeaIbHOro Trasza (ypaBHeHue MeHJeneena-
Knaiinepona)?

12. Kak 3aBucHT cpeanss apudmMeTHuecKasi CKOpoCTh MOJIEKYJI T'a3a OT TeMIeparypsl?

13. ChopmynupyiiTe IEpBOI Ha4aI0 TEPMOTMHAMUKH.

14. Kaxoii npouecc Ha3biBaeTcs uzorepmuueckum? MzoxopusiM? M3o00apueiM? Annadbatnyeckum?

15. Kak paccunrats KII] TenioBoit MamvHbi?

16. 13 xakux uzonporeccoB cocTouT nuka Kapro?

17. ChopmynupyiiTe BTOPOH 3aKOH TEPMOJUHAMUKH.

0NN L W

B mpouecce 3amuTel pacueTHo-rpaduueckoil padboTel «AnekrpoctaTtuka. [locTosIHHBINA 3IeKTprye-
CKUI TOK. DJIEKTPOMArHETU3M» CTYJIEHTY 3a/1al0TCs 2 BOIIPOCA U3 CIEAYIOIIET0 IPUMEPHOTO TIEPEUHS:

1. Chopmynupyiite 3akoH Kynona.

2. Kak 3aBUCHT HaNpsHKEHHOCTD MOJISi PABHOMEPHO 3apsDKEHHON JJTMHHON HUTH OT PACCTOSIHUSA 0 ee
cepeauHbl?

3. OT 4ero 3aBUCHUT EMKOCTh INIOCKOT0 KOHJIeHcaTopa?

4. JlaitTe onpeaesieHuE MOTOKA BEKTOPA HAMPSHKEHHOCTHU AJIEKTPOCTATHYECKOTO MOJIA.

5. Chopmymupyiite Teopemy Octporpanckoro-I'aycca mist BaKyyma.

6. 3akon Oma B muddepenimanpHoi hopme 3arnmcu.

7. Kak omnpenenauTs SHEPrHI0, BBIACISAIOUIYIOCS B MPOBOJHUKE IPU MPOXOXKIEHUU AJIEKTPUUYECKOTO
TOKa?

8. Chopmynupyiite 3akoH Ammepa?
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9. Kak omnpenenuth HampaBieHue cuibl JIopeHila, AeiCTBYIONMEH Ha 3apsi B OJHOPOJIHOM MarHUT-
HOM 1101e?

10. [aiiTe onpeneneHne NOTOKa BEKTOpa MarHUTHOM MHIYKIIMU YEPE3 IIOCKYI0 TOBEPXHOCTH?

11. chopmynupyiite npasuio Jlenma.

12. ChopMynupyiTe 3aKOH IMOJTHOTO TOKA JIJIsi BaKyyMa.

[TonHBI OTBET HA OJIUH BOMPOC COOTBETCTBYET IIOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH KOMIIE-
TEHIIMU HA JAHHOM dTare ee GOpMUPOBAHUS, MOJTHBIA OTBET HA JBA BOIIPOCA — MPOJIBUHYTOMY YPOBHIO,
IIPY TIOJIHOM OTBETE HAa TPU BOIIPOCA — STATOHHOMY YPOBHIO.

OueHuBaeTcsi akTUBHOCTh pa0OThI CTYAEHTa Ha MPAKTUYECKUX 3aHATUAX, TJIyOMHA OTBETOB CTY-
JIEHTA «y JIOCKM» MPU YCTHBIX ONPOCaxX B MPOLECCE BHITOJIHEHUS 3aJaHUM K KaXIOMY MPAKTHUYECKOMY
3aHSATHIO.

CdopMupoBaHHOCTH YPOBHSI KOMIETEHIIMI HE HUXKE IMOPOrOBOTO SBJISETCS OCHOBAHHEM [Tl J10-
MycKa 00y4aromerocst K MpoMeKyTOUYHOM aTTECTaIluu 10 TAaHHOW AUCITUTUIMHE.

dopMoii MPOMEKYTOYHON aTTECTAIMH MO JaHHOW IHCUUIUIMHE SIBISETCS 3a4eT C OLEeHKOM (2-i
cemectp) ¥ dk3ameH (1-# u 3-it cemecTp), onieHnBaemble o puHATON B HUY «M3OW)» yethipexOampHOM
CUCTEME: «OTIUYHOY, «XOPOULIO», KYAOBIECTBOPUTEIBHO, «HEYIOBIETBOPUTEILHOY.

DKk3aMeH 1o quctuiuinHe «Pu3nKay MPOBOJUTCS B YCTHOU (opme.

Kputepuu onenrBanust (B COOTBETCTBUU ¢ HHCTPYKTUBHBIM nucbMoM HUY MOU ot 14 mas 2012
roja Ne 1-23):

OLEeHKH «OTIUYHO» 3aCTyKUBAET CTYIEHT, OOHAPYXUBIIMI BCECTOPOHHEE, CUCTEMATHUECKOe U
IyOOKO€ 3HAaHUE MATEpPUAJIOB U3YYCHHOU JAUCIUIUIMHBI, YMEHHUE CBOOOHO BBIMIONHATE 3aaHus, TPEIy-
CMOTPEHHBIE POrPAMMOM, YCBOMBIIMI OCHOBHYIO U 3HAaKOMBIN C JIOMOJIHUTEIBLHOMN JINTEPaTypoil, peKo-
MEHJIOBaHHOHN paboueill mporpaMMou JUCHUIIINHBI, MPOSBUBIINMA TBOPUYECKHE CIIOCOOHOCTH B TOHHMMA-
HUU, U3TI0’)KEHUU U WCIOJIb30BAaHUH MAaTEePHANIOB 3YYCHHON TUCIHUIUIMHBI, 0€3YIpPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIIPOCHI OUJIeTa, HO M Ha JIOMIOJIHUTENIbHBIE BOMPOCKHI B paMKax paboueld mporpamMmbl JUCITH-
IIJIMHBI, IPABUIIBHO BBIMOJHUBILIEMY PAKTUYECKUE 3a/1aHHE

OLIEHKH «XOPOIII0» 3aCIyKHBAET CTYICHT, OOHAPYKUBIIUK TOJHOE 3HAHUE MaTepuaja U3ydeH-
HOM JUCHUIUIMHBI, YCIEUIHO BBINOJHSAIOMIMA PEeyCMOTPEHHbIE 3a/1aHMs], YCBOUBIIMI OCHOBHYIO JIMTE-
paTypy, peKOMEHJOBaHHYIO paboyeil mporpaMMoi JUCIUIUIMHBI, TTOKA3aBIIEMY CHUCTEMATHYECKUN Xa-
pakTep 3HAHUI MO MUCIUIUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OWIIETa, MPABWJIBHO BBHIMOJIHHUBIIEMY
MPaKTUYECKHE 3aJ]aHue, HO JOMYCTUBIIEMY IIPH 3TOM HEMPUHITUTTHATIHLHBIE OIITHOKH.

O1eHKH «yJOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYJEHT, OOHAPYKUBIIHMI 3HAHUE MaTepuana H3y-
YEHHOW JUCIUIUIMHBI B 00beMe, HEOOXOIMMOM ISl JaldbHEHIel ydeObl W MpeAcTosIel paboThl 1o
npodeccuu, CpaBISIONIMIACS C BHITIOJTHEHUEM 3aJaHHi, 3HAKOMBI C OCHOBHOH JIMTEpaTypoOl, PeKOMEH-
JIOBAaHHOU pabodeil mporpaMMoi TUCIUIUTMHBIL, TOTyCTUBIINM MOTPEITHOCTh B OTBETE Ha TEOPETHUECCKUE
BONIPOCHI W/WJIM MPHU BBIMOJIHEHUN MPAKTHYECKUX 3aJaHHiA, HO 00Nadaronii HEOOXOAUMBIMHU 3HAHUSIMU
JUTSl IX YCTPAHEHUS T07] PyKOBOJCTBOM IPEIOAaBaTesl, THO0 HEMPABWILHO BBHIMIOJHUBIIEMY MPaKTHIE-
CKOE€ 3aJlaHHe, HO MO YKa3aHUIO MPErnoAaBaTeisl BHIMOJHUBILIUM IPYrUe MPAKTUYECKUE 3aaHUS U3 TOTO
e pazjiena JUCIUIUINHBIL.

OreHka «HEYJTOBIETBOPUTEIHLHOY BBICTABISIETCS CTYACHTY, OOHAPYKHUBIIEMY CEpbe3HbIe Mpole-
JIbI B 3HAHUSIX OCHOBHOT'O MaTepuaja U3y4eHHON JUCIUIUIMHBI, JOMMYCTUBIIEMY TPUHITUITAATLHBIE OIITH O-
KM B BBHITIOJTHEHHUH 3aJaHU, HE OTBETUBIIEMY Ha BCE BOIPOCHI OWIIETa W JOMOJHUTEIBHBIE BOMPOCHI U
HEMPaBWJILHO BBIMIOJIHUBLIEMY NPAKTHYECKOE 3ajaHue (HEMpaBUIbLHOE BBIMOJHEHHE TOJIBKO MpaKTHYe-
CKOT'O 3aJIlaHUs HE SIBJISIETCS OJIHO3HAYHON NMPUYUHOM ISl BBICTABIICHUS OILIEHKH «HEYIOBJIETBOPUTEIb-
HO»). Kak mpaBuio, olleHKa «HEYAOBIECTBOPUTEIBHO CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT MPOa0JI-
KHUTh 00y4eHHe 1Mo o0pa3oBaTeNIbHON Mporpamme 0e3 MTOMOTHUTEIbHBIX 3aHATHH MO0 COOTBETCTBYIOIICH
TUCHUIUTMHBL ((OPMUPOBAHUS U PA3BUTUS KOMIETEHIIMM, 3aKPEMIEHHBIX 32 JaHHOM IHUCHUIUIMHON).
O1eHKa «HEYOBIETBOPUTEIHLHO» BBICTABIISIETCS TAKXKE, €CJIM CTYACHT: MOCJe Havyajla 9K3aMeHa OTKa3a-
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Csl €ro cAaBaTh WJIM HapyUIWJI IpaBUia cayM dK3aMeHa (CIHCHIBAN, MOJICKa3bIBaj, 0OMAaHOM IbITAJICS
MOJIY4UTh 00JIee BRICOKYIO OIEHKY H T.JI.
B 3a4eTHYI0 KHMKKY M NPWJIOKeHHE K TUIIJIOMY BLIHOCHTCS OlleHKA IK3aMeHa 3a 3-ceMecTp.

6.3 TunoBble KOHTPOJIbHbIE 33aJaHUS WM HHbIe MaTepUaJibl, HeOOX0AMMbIe IJsl OLEHKHU

3HAHUI, yYMEHHUii, HABBIKOB M (WIH) ONbITA JAEATEJbHOCTH, XapPAKTEPU3YIIIHMX ITAlbI

(opMupoBaHUA KOMIIETEHMI B MpoLiecce 0OCBOEHHs 00pa30BaTeIbHOMH POrpaMMbl

Bormpock! 1o ¢opMuUpOBaHUIO U PA3BUTHUIO TEOPETHUSCKUX 3HAHUH, IPETYCMOTPEHHBIX KOMITETEHITUSIMH,

3aKpeIJICHHBIMU 32 AUCHUIIIMHON (IpUMEpHBIE BOMPOCHI 10 JEKIIMOHHOMY MaTepuany JUCIUILINHBI):
1-ii cemecTp

1. Ilpenmet u cTpykrypa ¢usuku. Meroa ¢uznyeckoro uccienopanus. Ousnveckre 0OCHOBbI MEXaHUKH.
[IpoctpancTBO, Bpems, IBIKEHHE. DJIeMEHTH KnHeMaTuku. Cuctema orcueta. [lepemenienue, CKOpocTb,
YCKOpEHHE.

2. lunamuka matepuanbHOW Touykd. 3akoHbl Heiorona. Cwmia. Macca. Ummysnbsc. CucTeMBbl 4acTHIL.
LlenTp nHEpUMH. 3aKOH COXPAaHEHUS UMITYJIbCA.

3. Pabora. MomHocts. Mexanuueckasi Heprus. 3aKOH COXpaHEHHUs MEXaHW4YecKoW »Hepruu. Jluccuma-
THUBHbBIE CUJIbL. 3aKOHBI COXPAHEHUS U PUHIIUIIBI CHMMETPUU.

4. Kunematuka U AMHaMHKa aOCOJIIOTHO TBEPAOro Tejia. BpailieHue TBEpIOro Teina OTHOCUTEIHHO HEIOo-
JIBW>KHOM ocu. MomeHT nnepuuu. [1nockoe neuxenue. Y paBHeHUs IBHKEHUSL, MOMEHT UMITYJIbCA.

5. DHeprus cUCTeMbl YACTHI]. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

6. MonekyisipHasi pU3MKa U TePMOJUHAMUKA. MeTO/Ibl ONTUCAHHS MaKPOCKOTHYECKUX cucTeM. OCHOBHBIC
YpaBHEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOpHH ISl AaBJICHUS U SHEPTUU.

7. OmpiT ITepna. Pactipenenenne Makcpemna. Pacnpenenenue bonbinmana. PaBHomepHOe pacnipenerne-
HUE DHEPTUHU IO CTENEeHsIM CBOOOAbl. BHYTpeHHsIsI SHEprusl.

8. CpenHee 4uCIIO CTOJNKHOBEHUM B ceKkyHAy. CpemHss ajmHa cBOOOMHOTO mpobdera mosekyn. Kunernue-
ckue mporecchl. ONbITHBIE 3aKOHBI SBIIEHUH NiepeHoca. BeiBon koaduimenta nuddysuu.

9. Temmnogsie nporiecchl. PaboTa u Temiora. [lepBoe Hauano TepmoauHaMUKH . TemI0eMKOCTb.

10. AnnabatHsiii npouecc. Ypasuenue [lyaccona.

11. [{ukunsl. TermoBble MammHbl. KIT/I.

12. DuTponusd. CTaTUCTUYECKOE UCTOIKOBAHHUE SHTPONHH. BTOpoe U TpeTbe Hayaia TepMOIMHAMUKH.

13. YpaBHeHHE COCTOSHUS peaibHOro raza. Cuiibl B3aMMOJECHCTBUS MEXAY MOJIEKYJaMH PeabHOro rasa.
BuyTpennsis sneprus peanbHoro ra3za. Kongencamnust u oOpazoBanue rpynn Monekyt. Jddext Ixoymns-
TomcoHa.

14. Konebanus. CoOcTBeHHble KonebaHus. ['apmoHMueckuil ocummisTop. MaTemMaTuyecKuid MasTHHK.
DHeprus Mpu rapMOHUYECKUX KOIeOaHUsX.

15. AHrapMoHMYECKUH OCHMILIATOP. JIMHEMHBIN OCHMILIATOP C 3aTyXaHUEM.

16. BeiHyxaeHHble KoJeOaHUs OCIMIIISATOpa NP MepuoaudeckoM BozaeiicTBuu. Pesonanc. [lapamerpuye-
ckue kojeOanus u aBTokonebanus . CliokeHue rapMOHUYECKUX KOJIeOaHUM 0IMHAKOBON YaCTOTHI.

17. llpunuun unepuuu. IIpeoOpazoBanus 'anunes. Iloctynatsrt CTO. IlpeoOpazoBanus Jlopenua. Cren-
CTBHS U3 IIpeodpa3oBanuil Jlopenua.

2-ii cemecTp

1 DnektpocraTka. 3aKOH COXpaHEHUs 3JIEKTpudeckoro 3apsna. 3akoH Kynona. HanpsokeHHOCTB
anekTpuueckoro nois. [lotok BekTopa HanpsbkeHHOCTH. Teopema Octporpaackoro -I'aycca B BakyyMe u
ee NPUMEHEHUE K pacueTy MoJIeH.

2. Pabota B snekTpocTtatrdeckoM mosie. Pa3HocTk moTeHImanos, noreHnuai. CBs3b MKy MOTCH-
[[MAJIOM U HamnpsHKEHHOCThI0. Brruncienue notennuana. [lone numnosns. DinekTpuyeckoe mosie B Belle-
ctBe. [lonspuzanus qU3IEKTPUKOB.

3. Bektop mossipuzaiiii ¥ €ro CBsi3b C OBEPXHOCTHOW TIOTHOCTHIO MOJSIPU3AIIMOHHBIX 3apPSIIOB.
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HamnpsixenHocTs monst BHyTpu auanekTpuka. Teopema Octporpajckoro - ['aycca uist AM3JIEKTPUKOB.
BekTop snexkTpocTaTiyecKkoil MHAYKIMH. Y CJIOBUS HA IPAaHULIE pasjiena JABYX AUAJIEKTPUKOB. Beruucie-
HUE HAIIPSYKEHHOCTH MOJIS B JUIIEKTPUKE.

4. ITpOBOJHUKH B 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPOEMKOCTh YEIMHEHHOTO MPOBOJAHKKA. KOH-
neHcaropbl. IIpumepbl BBIUMCIEHUS €MKOCTH. DHEPIUsl 3apsyKEHHOIO IPOBOJAHMKA M KOHJEHCATOpA.
DHeprus MEeKTPOCTaTUYecKOro mosi. O0beMHasl INIOTHOCTh SHEPTUH.

5. IlOCTOSIHHBIN 3JEKTPUUECKUN TOK, €ro XapaKTEPUCTUKU M YCJIOBUS CYILECTBOBAHUS. 3aKOHBI
Owma u Jlxoyns - Jlenua B muddepennuansaoi popme. O6001eHHbIi 3akoH OMa B MHTErpaIbHON (op-
Me. Pa3HOCTb OTEHIIMAIIOB, AIEKTPOABIIKYILAS CUjla, HAIIPSLKEHHUE.

6. Kimaccuueckast ajeKkTpoHHas Teopusi MeTauioB. BeiBo 3akoHoB OMma u oy - JIlenua u3 anek-
TPOHHBIX TpejacTaBieHuil. CBepXmpoBoaAuMOCTh. PaboTa BbIXOa 3MEKTPOHOB M3 MeTauia. TepMoaeK-
TPOHHAs! YMUCCHUSL.

7. MaruuTHoe nose. 3akoH Ammnepa. Bektop MarHUTHON MHAYKUIKMU. MarHuTHOE Mojie ToKa. 3aKoH
buo - Casapa - Jlaruiaca 1 npuMeHEHHE K pacyeTy MarHUTHOrO 1ojisi. MarHuTHOE 1oJie IpsIMOro U Kpy-
TOBOI'0 TOKOB. 3aKOH MOJHOI0O TOKAa JJIi MarHUTHOTO I0JIA B BAKYyME M €ro MPUMEHEHHE K pacyeTy Io-
Jel Topouza v IJIMHHOTO COJICHOUA.

8. JleiicTBre MarHMTHOTO TIOJISI HA TOK W Ha JIBMXKymwiics 3apsan. Cuina Jlopenna. Dddexr Xommra.
KonTyp ¢ TOKOM B MAarHUTHOM 10Jie. MarHUTHBIII MOMEHT BUTKA C TOKOM. MarHuTHBIN MTOTOK.

9. Pabota mpu mnepeMemeHn:d MPOBOJHUKA M KOHTypa C TOKOM B MarHUTHOM moine. [loTo-
KOCLICTJICHUE. SIBNIeHUE 3JIeKTpOMarHuTHOM MHAYKIuHU. 3akoH Jlenna. 3akon dapazes - Makcgenia T ero
BBIBOJI. 3apsijl, UHAYLMPOBAHHBIN MPU SIBICHUU AIEKTPOMArHUTHOW MHAYKIIUH.

10. SABnenne camomHaykuuu. WHAYKTHBHOCTH. PacueT MHIYKTHMBHOCTH JUisl Topouja. SIBieHue
B3aMMHON MHAYKIMU. B3anMHas MHIYKTUBHOCTB AJISL TOPOUIA. DHEPrusi MarHUTHOro mnoiiss. O6beMHast
IJIOTHOCTH SHEPTUHU.

11. MarauTtHoe 1nosie B BemecTse. MUKpPO - 1 MakKpOTOKH. BEKTOp HaMarHM4eHHOCTH. 3aKOH I10JI-
HOr'O TOKa JJIi MarHUTHOTO I0JIs B BenlecTse. HanpskeHHOCTh MarHUTHOTO noJjs. M30TponHble MarHe-
TUKA. OTHOCUTENIbHAS MAarHUTHASI IPOHUIIAEMOCTb. Y CIIOBUS Ha FPAHULIE pa3/ieNa JBYX MarHETUKOB.

12, Tunbl MarHeTUKOB. DJIeMeHTapHasi Teopus Aua - U napamaraerusma. @eppomarserusm. Omnbl-
Tb1 CToneroBa. KpuBast HamarHnuuBaHusi. MarHUTHBIN THCTEPE3HC.

13. Homensnl. Touka Kropu. CrimHOBast mpupoaa geppoMardeTu3mMa. DISKTPUISCKUN KoeOaTelb-
HbI KOHTYp. [luddepeninanbHoe ypaBHEHHE 3aTyXaloMIUX JEKTPOMArHUTHBIX KOJIEOaHUH U ero pere-
Hue. Jlorapupmuueckuili JeKpeMeHT U KOI(PPUIIMEHT 3aTyXaHus. ['apMOHHYECKHE 3JIEKTPOMArHUTHbBIE
Kose0aHusl.

14. BoiHy)KJI€HHbIE AJIEKTPOMarHUTHbIE KojleOaHus. AMILIUTYAA U (a3a BBIHYKICHHBIX KOJIEOaHUH.
Pe3onanc. Obmas xapakrepuctiuka Teopun Makcsesuia. [lepBoe ypaBHeHne MakcBelia B MHTET pajIbHOM
¢dopme. Tok cmenienus. Bropoe ypaBuenue Maxkcpernia.

15. Tlonnas cuctema ypaBHeHH MakcBesia Jist SIeKTPOMAarHUTHOTO Mo, Y paBHeHUs: MakcBeria
B nuddepenimansHoi popme. [lonmHas cucrema ypaBHeHuit MakcBemia B nuddepeHnuanbsHoi popme.
DNEeKTPOMarHUTHHIE BOJIHBI U UX CBOICTBA.

16. DnekTpoMarHuTHBIE BOJHBI U onbITH ['epria. BuOparop u pezonatop. BoiHoBas 30Ha. DHeprust
ANEeKTpOMarHUTHbIX BOJH. [lotok snepruu. Bextop Ymosa - Iloittunra. Otkpbeitue paauo Ilomosbim.
[Tpunumn pagnocssasu. Pacnpoctpanenue paguoBoiH. Paguonokanus.

3-ii cemecTp

1. Ontuka. Pa3ButHe mpenctaBieHuit o nmpupoje csera. Murepdepennus ceera. KorepeHTHOCTD U
MOHOXpOMaTHYHOCTh. CriocoObl HaOMoIeHs uHTEpdepeHIun cBeTa. Pacuer mHTEhEpeHIIMOHHONW Kap-
THHBI OT JIByX UCTOUYHHKOB.

2. lndpaxmus cBera. [Ipunnun [tolirenca-®Openens. 3ousr Openens. [Ipsamonuneiinoe pacipo-
cTpaHeHue cBeta. Jludpakuus Ha OHOM 1Ienu U Ha TU(PPAKIIMOHHOMN peleTKe.

3. qudpakius peHTTeHOBCKHUX BOJH Ha MPOCTpaHCTBEHHOM pemieTke. [lonarue o romorpadum.
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Jlucniepcus cBeTa. DJIEKTpOHHAs TeopHs aucrepcuu. PaccesHue, nmorouieHue cBera.

4. ITonspuzanusi 3J€KTPOMAarHUTHBIX BOJIH. JIMHEHHOE M LIUPKYISIPHOE COCTOSHUE IMOJSIPU3ALNH.
HenonsipuzoBanHoe sniekTpoMarHuTHOE nnydeHue. CrocoObl ModydeHHs MOJIIPU30BAHHOTO CBETA.

5. KBanroBas mpupoaa msnydenus. TemoBoe u3imydeHHe. 3aKOHBI TEIUIOBOTO M3Iy4eHHs abCo-
JIIOTHO YEPHOTO Tea.

6. ®orosnexTpuyeckuii 3pQexT. 3akoHbl BHEMHETO (poTordpdexTa. PoTonsl. dphdexkt Komnrona.

7. AtoMHas u sinepHasi pusuka. dusnueckre OCHOBBI KBAHTOBOW MexaHukH. [IpunHumn Heomnpenae-
JieHHOCTH. KOpnyCKyIsipHO-BOJIHOBOM JyaJIM3M.

8. KBanrtoBsie cocrosinus. Cyneprno3unus coctossHuil. dusnueckne BEeIMUYUHBI U ONIEPaTOPBI.

9. Craunonapusle coctostaus. Y paBHenue llpeaunrepa it cTalimOHAPHBIX COCTOSTHUMA.

10./IBuxenue cBoOoHOM yacTuibl. [lorenimanbuelii 0apsep. TyHHENbHBIN 3P QEKT.

11.Yacruna B noTeHIHAIbHON sMe. ['apMoHnueckuii ociuuiaTop. AtoM Bojopoaa. CreKkTpsl uc-
MyCKaHUS U MOTJIONICHUSI.

12.Tlornomienue, CHOHTAHHOE U BBIHY)KJICHHOE M3ITydeHHst. ONTHYECKHEe KBAaHTOBBIE TEHEPATOPHI.

13.KBanToBbie ctatuctukun depmu-upaka u boze-DitHmTeliHa. DNEKTPOHHBINA Ta3 B MeTayllax.
TennoeMkocTh TBEpABIX Tel. DOHOHBI.

14.5neMeHThI 30HHOI TeOpUH TBEPABIX Tel. MeTalljibl, AUDJICKTPUKHU MOTYITPOBOIHUKU

15.5npa atomoB. Hykionsl. XapakTepUCTUKU SAEPHBIX COCTOSIHUM.

16.5nepubie cuibl. Moaenw siapa.

17.1lepexoapl MeXY sIIEPHBIMUA COCTOSIHUSAMU. SInepHble peakiuu. LlenHas peakius neneHus.

Bormpocs! o nprodpeTenno 1 pa3BUTHE IPAKTUYECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHIIUSIMH,
3aKPEIUICHHBIMU 3a IUCLUIUIMHON
(mpuMepbl BOMPOCOB K MPAKTUYECKUM 3aHATHUAM, JJAOOpaTOPHBIM paboTam)

1-ii cemecTp

1. Yro Takoe BekTOp nepemenieHusa? Beeraa mm Moyiib BEKTOPaA NIEPEMEILIEHUS PABEH OTPE3KY IIyTH,
MPOHJIEHHOMY TOUKOMN?

2. Yro xapakrepu3yeT TaHT'€HLMAJIbHAs COCTAaBIISAIONIAsl YCKOPEHMs? HOpPMajbHasi COCTaBISIOLIas?
KaxoBbr ux moynu?

3. Uto Ha3bpIBacTCA YIIOBOM CKOPOCTBIO? YTIOBBIM ycKOpeHHeM? Kak onpenenstorcs ux Harpabie-
HUS?

4. KakoBa cBsI3b MEX/ly JINHEHHBIMU YIJIOBBIMU BEJIMUUHAMU?

5. Yro Takoe cuna?

6. chopmynupyiTe 3akoHbl HbIOTOHA.

7. B 4yeM 3aKkir04aeTcs 3aKOH COXpaHEHUs UMITyJIbca? B Kakux cucTemMax OH BBINOJIHAETCS?

8. UTo Ha3bIBaeTCs LIEHTPOM MACcC CUCTEMbI MaTepUAIbHBIX TOUEK?

9.B uem paznuynie Mexay NOHATUSIMHU SHEPTHUs U padoTa?

10. Kak Haiiti paboTy nepeMeHHON cuitbl?

11. Yto Takxoe MOIIHOCTE?

12. Kakue BuibI MEXaHUYECKON SHEPTUN U3BECTHBI?

13. ChopmynupyiTe 3aKOH COXpPAaHEHHSI MEXaHUYECKOUW dHEpruu. [[/si KaKuX CUCTEM OH BBHITIOIHSECT-
cs?

14. Yem oTnrvaetcst aOCOMIOTHO YIIPYTUH yaap oT abCOMIOTHO HEYNIPyroro?

15. Yto Takoe MOMEHT UHEPLIMH Tema?

16. Chopmynupyiite u nosicaute Teopemy llITeiinepa.

17. Yto Ha3pIBaeTCI MOMEHTOM CHUJIBI OTHOCUTENBHO ocu? Kak omnpenensercs HanpaBieHHe MOMEHTA
CUJIBI?

18. ChopmynupyiiTe 3aKOH IUHAMHUKH BpPAIAaTEIbHOTO ABMXKEHHS TBEPOTO Tela.

19.YT0 Takoe MOMEHT UMITyJIbCa MaTEpUATIBLHON TOUKHU? TBepAoro tena? Kak onpeaensiercs Hanmpas-
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JIeHHE BEKTOpa MOMEHTa UMITyJIbca?

20. ChopmynupyiiTe 3aKOH COXpaHCHHUSI MOMEHTA UMITYJIbca. B KakuX CUCTeMax OH BBITIONHSCTCS?

21. B yeM oTiinune Beca Tea OT CUJIbI TSKECTU?

22. B ueM 3aK/IH04ar0TCsl OCHOBHBIE MOCTYJIAThl CIELUAIbHON TEOPUHU OTHOCUTEIBHOCTHU?

23. 3anmumuTe T MPOKOMMEHTUpPYHTE TTpeoOpa3zoBanus JlopeHmna. [1pu kakux yclIoOBHSIX OHH IEpexo-
1T B ipeoOpazoBanus [anunes?

24. Yro Takoe TepMoaMHamuueckue napamerpsl? Kakue TepmMoauHaMuyeckue mapamerpbl U3BECT-
HBI?

25. B yer 3axitoyaeTcsi MOJIEKYISIPHO-KMHETHUECKOE TOJIKOBaHUE JaBlIeHUs ra3a?

26. 3anuumnTe OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUU HJI€AIbHOIO ra3a?

27. Haueptute rpaduk pacnpeaeaeHus MOJIeKy 10 CKOPOCTSIM.

28. Kak onpenensiercs HanboJiee BEpOsTHASI CKOPOCTh ABMXKEHUS MoJieKy? CpeHsisi CKOPOCTh?

29. Ot Kakux MapaMeTpoB 3aBUCUT CPEAHsIs JUIMHA CBOOOIHOTO Ipobera MoJieKy1?

30. B ueMm cymiHoCTb siBjieHUs niepeHoca? KakoBbl OHM U TP KAKUX YCIOBUSX BOSHUKAIOT?

31. Chopmynupyiite 3akonsl Dypre, Guka, HeroToHAa.

32. B ueM cyTb 3akoHa bonbiiMaHa 0 paBHOMEPHOM paclpeIe]IeHUH SHEPTUU 10 CTENEHSIM CBOOOIbI?

33. Uro Takoe BHYTPEHHSIs SHEPrHsl HlealIbHOro ra3a? B pe3ynbraTe Kakux MpoLeccoB MOKET U3Me-
HATHCS BHYTPEHHSSI SHEPIUsI CUCTEMBI?

34. Yro takoe TerioeMkocTh raza? Kakas us reruioemxocteit — Cy unu C, — 6osblie u nouemy?

35. Uemy paBHa paboTta n3006apHOTo pacimpeHus 1 MoJb uaeansHOro ra3a npu HarpeBanuu Ha 1K?

36. HarpeBaercst Wiin OXJIaXKJ1aeTcs I'a3, €ClIM OH PACIIUPSIETCs IPU IMOCTOSHHOM JaBJICHUN?

37. I'az mepexoauT u3 cocTosiHUSA | B cOCTOsTHUE 2 B pe3yJbTaTe CIEAYIONIUX MPOIecCcoB: 1) nu3orep-
MHYECKOTr0; 2) n306apHoro; 3) nzoxopHoro. PaccMoTpeB 3TH npoueccsl rpadudecku, nokaxure: 1) B Ka-
OM TIpoiiecce paboTa pacHIMpeHusl MaKCUMalbHa; 2) Korja ra3y cooOIaeTcss MaKCUMalIbHOE KOJIMYECTBO
TEIIOThI?

38. Kak n3meHnurcs TemnepaTypa rasa rnpH auadaTHOM pacuIMpeHun?

39. Bo3MmokeH M mpoliecc, Mpu KOTOPOM TEIUIOTa, B3sTas OT HarpeBaTells, MOJHOCThIO Mpeodpasy-
eTcsi B paboty?

40. B xakoM HampaBJICHUH MOKET M3MEHATHCS DHTPONMS 3aMKHYTOM cucTeMbl? He3aMkHyTOM cH-
CTEMBI?

41. MaiiTe MoHATHE DHTPONMM (ONpPEIEICHNE, €AUHHIIA U3MEPEHUs, MaTEMaTUYECKOE BBIPa)KEHUE
SHTPONUHM JIJISl pa3JIUYHBIX [TPOLIECCOB).

42. N300pa3ute B KOOpAMHATAX T-S N30MPOIIECCHI.

43. IlpencrasbTe nuki KapHo Ha auarpamme p, V rpaduyecku.

44. 3annmmTe ¥ NpoaHAIN3UpYHTE ypaBHeHUE BaH-nep-Baanbca.

45. YeM oTmyaroTCs peanabHbIE Ta3bl OT UACATbHBIX?

46. Yto takoe xonebanusi? CBoboansie koneGanus? ['apmonnyeckue konebanus? Ilepuognueckue
pouecch?

47. JlaiiTe orpeienieHue aMIUIUTY/b, (pa3bl, IEPUO/ia, YACTOTHI, IIUKINYECKON YaCTOThI KOJIeOaHUH.

48. Uro Ha3pIBaeTCs rapMOHUYECKUM oclIATOpoM? IIpykuHHBIM MasTHUKOM? PuzndeckuM? ma-
TEMaTU4YECKUM?

49. IlpuBenute HOpMYIIBI 115 IEPUOIOB KOJICOAaHUH MaTeMaTUYECKOT0, TPY>KUHHOTO U (PU3NIECKOTO
MasiTHUKOB.

50. Yto Takoe mpuBEACHHAS IJUHA (PU3UIECKOTO MasTHUKA?

51. 3anumuTe ¥ npoaHanu3upynTe AuddepeHnnanbHoe ypaBHEHHE CBOOOIHBIX TAPMOHUYECKUX KO-
neOaHuil.

52. KakoBa TpaekTopusi TOUKH, yJaCTBYIOIEH OJHOBPEMEHHO B JBYX B3aUMHO NEPIEHIANKYISPHBIX
KOJIeOaHUX C OJUHAKOBBIMU Tiepuoaamu? Kak momydaercst okpykHoCcTh? [Ipsimas?

53. I1o kakOMy 3aKOHY U3MEHSETCS aMIUIUTY/a 3aTyXaloMX KojaeOanuii?
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2-if cemecTp
1. Chopmynupyiite ycmoBus MPUMEHUMOCTH 3akoHa KyinoHa JJIs OmpeeneHus CHIIBI B3aUMOICH-
CTBUS JIBYX 3apsKEHHBIX TEJ.
2. JlaiiTe onpenesieHne Hapsy)KEHHOCTH JIEKTPUYECKOTO MOJIS.
3. ChopmyaupyiTe IPUHITUIT CYTIEPIIO3UITNH JIEKTPOCTATHICCKUX TIOJIEH.
4. Kak onpenenuTs cuily, AEMCTBYIOLIYIO Ha AIEKTPUUYECKUH 3apsijl B AIEKTPUUYECKOM I10J1e?
5. 3anummTe BbIpaKEHUE NIl paOdOThI, COBEPIIAEMON CHIIAMHU AJIEKTPOCTATUYECKOTO IMOJIS MO TMepe-
MEIIEHUIO TOYEYHOT0 3JIEKTPUUYECKOTO 3apsiia.
6. [laiiTe onpenenenre NOTEHIMANIA U Pa3HOCTH NOTEHLIMAJIOB AJIEKTPOCTATUYECKOIO MOJISL.
7. YTO Ha3bIBAIOT MOTOKOM BEKTOPA HAIPSKEHHOCTH JIEKTPOCTATUUECKOTO 10JIsA?
8. Chopmynupyiite Teopemy OcTporpaackoro-l'aycca s 31eKTpOCTaTUUECKOTO MOJIS B BAaKyyMe.
9. Kak nmpoucxoauT moasipu3anust TU3JIEKTPUKOB C TMOJISIPHBIMU U HEMOJISIPHBIMU MOJIEKYyJ1aMu?
10. Kakue ¢puznueckre BeTHUMHBI KOTUYECTBEHHO XapaKTePU3YIOT MOISPU3ALUIO AUIIECKTPUKOB?
11. Kak Hanuuue TuaIeKTPUKa BIUAET Ha HAMIPSKEHHOCTh 3JIEKTPOCTATUIECKOTO T10JIs17
12.Kak pacnpeneneHsl 3apsjibl O MOBEPXHOCTH MPOBOJHUKA?
13. Kakas cuctema npoBOJJHUKOB Ha3bIBAETCSI KOHIEHCATOPOM?
14. Yto Ha3bIBaeTCs 3NEKTPOEMKOCTBIO KOHIeHcaTopa?
15. Kak paccunTaTh 3HEPTHUIO 3apsy)KEHHOr0 KOHieHcaTopa?
16. 3anumure BbIpaxeHue st 00beMHOM MITOTHOCTH SHEPTUU 3IIEKTPOCTATUIECKOTO MOJIS.
17.3anummuTe 3akon OMa Jy1s yyacTka uenu, coaeprxariero J/C.
18. ChopmynupyiiTe mpaBUiIo 3HAKOB MpH 3amucu 3akoHa Oma.
19. JlaiiTe onpeneneHre MarHUTHON MHIYKIUH.
20. Hanummre BhIpaxkeHue 3akoHa buo-Casapa-Jlannaca s onpeaesneHus: MAarHUTHOM MHAYKLIMH
AJIEMEHTA MPOBOJIHUKA C TOKOM.
21. Hanmumrre 3aK0H MOJIHOTO TOKA.
22. Hanumure Beipaskenust s cuibl Jlopenma. st cuiier Ammiepa.
23. B ueM 3akitoyaeTcs sSIBIIEHUE 3IEKTPOMArHUTHOM MHIYKIUH.
24. chopmynupyiite u 3anuinuTe 3akoH Dapajest s IEKTPOMArHUTHON UHIYKITUH.
25. Hanumure Beipaxenue Ay DJC 3neKTpoMarHuTHOM WHIAYKIMHU, BO3HUKAIOUIEH B MPOBOJHUKE
MIPU ABUKEHUU €r0 B MATHUTHOM TIOJIE.
26. Hannmure ypaBHEHUE, CBA3BIBAIOLIEE [IUPKYIIALNIO HAMIPSKEHHOCTH BUXPEBOTO 3JIEKTPUUYECKOTO
MOJIsl C UHAYKIIMEH MarHUTHOTO TIOJISI.
27. B et 3akiroyaeTcs siBIEHUE CAaMOMHAYKIUN?
28. Uto Ha3piBaeTCsi 00BEMHOM TJIOTHOCTHIO SHEPTHH MarHUTHOTrO mojs? Hamummure dhopmyny s
ornpeaeneHus: 00beMHON TUIOTHOCTH YHEPTHH MAarHUTHOTO TIOJIS.
29. JlaiiTe onpeneneHre HaMarHM4eHHOCTH.
30. Uto Ha3bIBaeTCA HANPSKEHHOCTHIO MarHUTHOTO NoJiA? Kak oHa cBsi3aHa ¢ MArHUTHOM MHIYKIIU-
el 1 HAMarHM4YeHHOCThIO?
31. ChopmynupyiiTe 3aKOH MOTHOTO TOKA JJIsi MATHUTHOTO TIOJISl B BEIIECTBE.
32. Kakue TuIbl MarHeTUKOB U3BECTHBI? UeM OHU OTiIMYaroTcs?
33. Uem 00yciOBIEHBI MATHUTHBIE CBOWCTBA aTOMOB?
34. Kakune BemiecTBa OTHOCATCS K auamMargetnkaM? B deM 0cOO€HHOCTH HaMarHWYWBaHUS JHamar-
HETUKOB?
35. Kakue BemecTBa OTHOCSTCS K mapamarHeTukam? B dyem 0COOGHHOCTHM HaMarHWYMBaHUS Tapa-
MarHeTUKOB?
36. KakoBbI 0COOEHHOCTH MarHUTHBIX CBOUCTB (pepPOMArHETHKOB?
37. B ueM 3axirouaeTcs SIBJICHHE MarHUTHOIO THCTEpe3uca?
38. OnummTe MeXaHU3M BO3HUKHOBEHHUSI COOCTBEHHBIX TApMOHHUYECKHUX KOJIeOaHUW B KOJeOATENb-
HOM KOHTYpE.
39. Kak 3aBUCHUT OT BpEMEHHU aMILIUTY/1a 3aTyXaloMuX KoneOanuii?
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40. Yro HazwiBaeTCs K03 dunreHToM Konedbannii? OT KakuxX mapamMeTpoB KojebaTeIbHOI0 KOHTYpa
OH 3aBUCHUT?

41. Yro Ha3pIBaeTCS JJOTapU(PMUIECKUM JEKPEMEHTOM 3aTyXaHHsI?

42. N300pazure cxemy JIEKTPUIECKOH IenH KoJiebaTeIbHOro KOHTYpa.

43. B uem 3akirodaercs sIBJICHHE pe30HaHca B KojebaTeIbHOM KOHTYpe?

44. Y10 Ha3bIBACTCS «TOKOM CMEIICHUS»?

45. Kakoe nosie Ha3bIBA€TCs 3JIEKTPOMArHUTHBIM?

46. Hanuure ypaBHEHUE MJIOCKOW JIEKTPOMAarHUTHON BOJIHBI.

47. ChopmynupyiTe OCHOBHBIC CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

48. B uem 3axmmouaercs (pu3n4YecKuii cMbICK BekTopa Y MoBa-Iloitntunra? Yemy oH paBeH?

3-i cemecTp

1. Yem oTnmyaeTcst aOCOMIOTHBIN MOKa3aTelb MPEJIOMIEHHS OT OTHOCUTENbHOro? B yeM ux ¢usnye-
CKMI CMBICJI, KAaK OHU CBSI3aHBI MKy CO00#1?

2. B yeMm 3axmouaercs sIBJI€HUE MOJHOIO BHYTpEHHEro orpaxeHus? Kakue ycnoBusi He0OXOAUMBI
111 HaOMroIeHUs TOJTHOTO oTpakeHus? Kakast cpesia Ha3pIBaeTCsl ONTHYECKU OoJiee TIOTHON?

3. IlomyuuTe BbIpaskeHUE AJIS NPEIEIBHOIO YIJIa IOJIHOTO OTPaKEHUS.

4. B yem 3akitoyaercd siBJI€HHE aucnepcuu cBera? YeM oTiinyaeTcs HOpMallbHask JUCIEPCUsl OT aHO-
MasibHOM? [TosicHuTE ¢ moMolIbIo rpaduka.

5. Kakoii cBeT Ha3bpIBaeTCSI MOHOXPOMATUYECKUM, a Kakoi ciokaeiM? [IpuBeure npumepsl. OObsic-
HUTE pa3jio’KeHHe Oesloro cBeTa B CTEKJISIHHOM IpU3Me.

6. Kakue BoiHBI Ha3bIBAIOTCS KOrepeHTHBIMU? OOBACHUTE CIIOCOOBI MOTYYEHHS KOTEPEHTHBIX BOJIH.

7. B uem 3akirodaeTcs sBleHHe HHTeppepeHu? YTo Takoe onTudeckas pasHOCTb X0Ja BOJIH?

8. CchopmynupyiiTe U 3aUIIATE YCIOBUS MAKCHUMYMOB 1 MUHUMYMOB HHTEp(EpeHIINH.

9. Kakoli cBeT Ha3bIBAa€TCsI MOHOXPOMAaTHYECKUM, a Kakoi ciaoxxHbeM? IIpuBennute npumepsl. Uem
OTIM4aeTcsi HTep(epeHIIMOHHas KapTHHA JUIsl TOTO U JpYyroro?

10. Kak nomy4arorcsa konsua Herotona? Hapucyiite xox mydei, 3alMIIATE BBIPAXKEHHUE Ul pa3HO-
cTH xo0/a 3Tux Jydei. [louemy konbiia HeroToHa OTHOCATCS K MHTEP(HEPEHIIMOHHBIM TOJIOCAM PaBHOMU
TOJIIUHEI?

11. Kak Haiitu panuycsl konenr HploToHa B 0TpakeHHOM U HpoxosiieM cBere? B kakom nopsiike
OyayT yepenoBaThCs KOJbla IPU OCBEIIEHUN YCTAaHOBKHU O€JIbIM CBETOM?

12. Kakue BOJIHBI Ha3bIBalOTCSl KOrepeHTHBIMU? OOBSICHUTE CIOCOOBI MOIYYEHHS] KOTEPEHTHBIX
BOJIH. B uem 3axmrouaercsa npuHuumn [ roiirenca-®penens?

13. Yro naspiBaeTcsa mudpakiueit cBeTa, KaKoBbl yCIOBUS €€ HaOmonaeHus? Uem ormuvaercs nu-
¢dpakuus Openens ot audppaxuuu Opaynrodpepa’?

14. Yro takoe mudppaknuonnas pemerka? [lepuoxa pemerkn? Kakue ObIBalOT pelIeTKH, ISl 9Y€r0 OHU
UCIIONB3YIOTCA?

15. 3anummuTe ycmoBue MakcuMyma i pemeTku. [lokaxuTe Ha pUCYHKE yroy nudpakiuu u pas-
HOCTb X0/J1a JIy4eH.

16. Kakoii cBeT Ha3bIBa€TCSI MOHOXPOMAaTUYECKUM, a KakoW cinokHbIM? IIpuBeaure npumepsl. Onu-
muTe 1paKMOHHYI0 KapTUHY JJIS TOTO U Ipyroro?

17. B yem coctosiT ocoO0eHHOCTH U3nydeHus jasepa? [louemy oH ucnonb3yercs A MOTydeHUs Ju-
(bpaKkIMOHHOMN KapTHHBI?

18. UeM oTnmyaeTcs €CTECTBEHHBIM CBET OT MOJISPU30BaHHOrO? [I0NHOCTHIO MOJAPU30BAHHBIA OT
4acTUYHO NoJisspu3oBaHHOro? Kakue ectb BUJIbI OJIsIpU3aLiun?

19. Yrto takoe momnsipuzarop? OOBACHUTE ero AeiCTBUE Ha CBET. UTO MOXKHO MCIIOIH30BaTh B Kaue-
CTBE MOJISIpU3aTOpa, NoueMy?

20. 3anummuTe 3akoH Majtoca Juisi OJTHOTO U ABYX IMOJSAPHU3aTOpoB. B kakoM ciydae cBeT He Oyner
BBIXOAUTbH U3 CUCTEMBI ABYX MOJISPU3ATOPOB?

21. Chopmymupyiite 3akoH bprocrepa, 00bsICHUTE 0OCOOCHHOCTH TOJISIPU3AIUN OTPAXKCHHOTO U TIpe-
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JIOMJIEHHOT'O JIy4€eH.

22. B 4eM cOCTOHT SIBJICHHE TBOMHOTO JydenpenomieHus? OObSICHUTE CBOWCTBA U MOJSAPU3ALMIO
OOBIKHOBEHHOI'O 1 HEOOBIKHOBEHHOT'0 JIydei. UTo Takoe onTuyeckas och Kpucrasia?

23. Kakue BemecTBa Ha3bIBAIOTCA ONTUYECKH aKTUBHBIMU? OT Yero 3aBUCHT yroJl IOBOPOTA IIIOCKO-
CTH MOJISIPU3ALUYU B ONTUYECKH AKTUBHOM BeIlEeCTBE?

24. B yem 3axurouaercs siBinenue gorodddexra? Hazorure Buabl Gorodaddexra, maiite um xapakre-
PHUCTHUKY.

25. Copmynupyiite 3akoHbl BHEIIHEro GoTorddexra. Kak cBs3aHbl 4acToTa U JUIMHA BOJHBI U3ITY-
yeHus?

26. Chopmynupyiite kBaHTOBYIO rumnorte3y [lmanka. Uemy paBHa moctosiHHas I[lmanka? Yrto Takoe
¢dboton? Kak MOXHO HalTH SHEPTUIO, MacCy, UMITYJIbC (poToHa?

27. Kak DiiHmreiiH o0bsicHUI siBieHHe GoTorddekra? anumuTe ypaBHeHue DiHITeiHa. Kak u3
3TOr0 YpaBHEHUS HAWTHU KpacHyo rpanuiy Gortosdgexra?

28. OOBICHUTE YCTPOMCTBO M MPUHIUN JeHcTBUS (oToeMeHTa. I'ne ncnonp3yrores: poTolneMeH-
ThI?

29. Yto Ha3bIBaeTCs BOJIbTAMIIEPHON XapakTepucTukoi (ortornementa? Hapucyiite ee u nosicHUTE.
Yro Takoe TOK HachleHUa? YTo Takoe 3a7ep KuBaroliee HanpsKeHne, Kak ero MOKHO HaiTu?

30. Kakoe n3nyuenue HazbiBaeTcs TemioBbIM? [louemy TersioBoe n3iyuyeHue MOKHO Ha3BaTh PaBHO-
BECHBIM?

31. Uro Ha3bIBaeTCs SHEPreTHYECKOM cBeTMMOCThI0? McmyckatenpHoi crocoOHocThio Tema? Kak
OHM CBSI3aHbI?

32. Yro Ha3pIBaeTCs MOMIOMIATEIbHOM crocoOHOCThIO Tena? Kakue Tena Ha3bIBaOTCS aOCOIIOTHO
yepHbIMU? [IpuBeuTe mpuMepsl.

33. CopmynupyiiTe ¥ 3alUIINTE OCHOBHBIE 3aKOHBI TeruioBoro usnydeHus (Kupxroda, Credana-
Bonsnimana, Buna).

34. IlosicHuTe ¢ MOMOIIBIO Ipadyka 3aBUCUMOCTD JITMHBI BOJHBI U3JYyYEHHUS OT TEMIIEpaTyphbl U3ITy-
YaroIIero Tena.

35. Ha ocHOBe Kakux NpeacTaBiICHUI MOXHO OOBSCHUTH 3aKOHBI TEIIOBOTO M3inydeHus? Chopmy-
JTUpyHTe KBaHTOBYIO runote3y [lnanka. YTto Takoe KBaHT W3ydeHHUs, KAK HAWTH SHEpruio kBaHTa? Yemy
paBHa nocrostHHast [Inanka? [Ipusenennas nocrostaHast [lnanka?

36. O0bsAcCHUTE YCTPOHUCTBO U MPUHLUI pabOTh TMpoMeTpa. [[i1s 4ero ucnoiab3yroTcss TMpOMETphI?

Bonpocel 110 3aKperuieHnIo0 TEOPETUUECKUX 3HAaHUM, YMEHUH U IPAKTUYECKUX HABBIKOB, IIPENY-
CMOTPEHHBIX KOMIIETEHIIUSIMU (BOIIPOCHI K IK3aMEHY)
1-ii cemecTp
[lepBrIii 1 BTOPOH BOMpPOC B 3K3aMEHAI[MOHHOM OuWJIeTe CTYAEHTa — BOIPOC MO JIEKIIMOHHOMY Mate-

puany (Bompocs! 1-30). Tpertuil u 4eTBepThIi Bompoc — 3a1aya, 6Ju3Kasg K pa3OupaeMbIM Ha MpakTHye-
CKHUX 3aHATHSX U B ITPOIECCE BIMOIHEHHS pacyeTHO-rpaduueckux padbot (Bompockr 31- 55).

1. IIpenmer u cTpykTypa pusnku. Metos Gpusnueckoro uccieaoBanus. Puznyeckre OCHOBBI MeXa-
HUKH

2. IIpocTpaHcTBO, BpeMs, IBMXKEHHE. OieMeHThl kuHematuku. Cucrema orcuera. Ilepeme-
LIEHUE, CKOPOCTh, YCKOPEHHE,

3. JluHamMMKa MaTepualbHOM TOUKH. 3akoHbl HeroTona. Cuita. Macca.

4. Umnynbse. Cucremsl yactuil. LleHTp nHepuun. 3aKOH COXpaHEHHS UMITYJIbCA.

5. Pabora. MomHocTs. MexaHuueckast SHeprus. 3aKOH COXPAHEHUS MEXaHHYeCKOH  dHep-
TUH.

6./luccunatuBHbIE CUIIbL. 3AKOHBI COXPAHEHUS U PUHIUIIBI CHMMETPHH.

7. Kunematuka u AMHaMHKa aOCOJIOTHO TBEPAOro Tena. BpaieHue TBepJoro Teina OTHOCUTEIBHO
HEIOJBUXKHOM OCH.

8. MomeHnT uHepuuu, I[lmockoe nBvkeHUE. YpaBHEHUS IBUKEHHS, MOMEHT UMITYJIbCA.
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9. DHeprus CUCTEMbI YaCTHULl. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

10. MonekynsipHast ¢pu3uKa 1 TepMOAUHAMHKA. METO/IbI ONMCAHUS MAKPOCKOITMYECKUX CUCTEM.

11. OcHOBHBIE YpaBHEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH JIJIsl 1aBIICHUS U SHEPTUU.

12. OnsiT HlTepua. Pacnpenenenne Makcsemna. Pacipenenenue bonprmMana.

13. PaBHOMepHOE pacmpe/ielieHrne YHEPTHH 110 CTENEeHsIM CBOOOAbl. BHYyTpeHHSs SHEprHsl.

14. CpenHee 4ncI0 CTOTKHOBEHUH B ceKyHy. CpemHsis ITMHa CBOOOHOTO MpoOera MOJIeKyI.

15. Kunernueckue nporecchl. ONBITHBIC 3aKOHBI SIBIICHUM 1epeHoca. BeiBoa koaddurmenta aud-
by3un.

16. TemoBble mporiecchl. Paborta u Termora.

17. IlepBoe Hauano TEpMOAMHAMUKU. TEMIOEMKOCTb.

18. AnnabarHneblii nporecc. YpaBHuenue [lyaccona.

19. Hukuel. TernoBbie mammabl. KIT/T.

20. OuTponus. CTaTUCTUYECKOE UCTOJIKOBAHUE SHTPOIIHH.

21. Bropoe u TpeTbe Hauyaja TePMOJIUHAMUKH.

22. YpaBHEHHUE COCTOSIHUS peanbHOro ra3a. CHiibl B3aUMOJICHCTBUS MEX/Ty MOJIEKYJIaMH PEalbHOTr0
rasa.

23. BuytpeHHsis sHeprus peanbHoro rasa. Konaencanus u o6pazoBaHue rpymnmn Mojiekyin. I ekt
Jxxoyns-Tomcona.

24. Kone6anus. CoOcTBeHHBIE KoeOaHusl. ['apMOHUYECKHI OCIIMILISATOP.

25. Maremaruyeckuil MasiTHUK. DHEPrUsl IpYU FapMOHUUYECKUX KOJICOaHUSIX.

26. AHrapMOHMYECKUI OCUMILIATOP. JIMHEHHBIN OCUUIUIATOP C 3aTyXaHUEM.

27. BeIHyX/1I€HHbIE KOJIeOaHUsI OCIIMIIISTOpA MPU NEePUOINYECKOM BO3IelcTBUU. Pe3oHaHc.

28. IlapameTrpuueckue Konedanus U aBTokojaeOanus. CiaokeHnue rapMOHUYECKUX KoJeOaHui ou-
HAKOBOMW YaCTOTHI.

29. Ilpunuun uaepuuu. IIpeodpazoBanus [Mamunes. [Tocrynatsr CTO.

30. IIpeoOpazoBanus Jlopenia. CnencrBus u3 npeodpa3zoBanuii JlopeHiia.

31. Yactuia Bpamaercs BOKPYT OCH, 3aMEJUISISICh C YIJIOBBIM YCKOPEHUEM € TMPONOPIUOHAIBHBIM
o™, TIe ® - yriuoBas CKopocTh, m<1. HallTu cpeHIOI0 YIIIOBYIO CKOPOCTh YaCTHIIHI 3@ BPEMs BPAIICHNUS,
€CJIM HayaJbHas yIioBas CKOPOCTb.

32. JluHeiHass CKOPOCTh TOUEK Ha OKPYKHOCTH Bpaliaronierocs Aucka pasHa Vi = 3,0 m/c. Toukw,
pacrionioskeHHble Ha 10 cM Oamrke K ocH, UMEIOT JMHEHHYI0 CKOpocThb V2 = 2,0 M/c. OnpeaenuTh YrioByro
CKOpPOCTb JIUCKA.

33. Jluck BparmaeTcs ¢ TMOCTOSHHBIM ycKopeHueM € = 1,0 pan/c?. OnpenenuTs paanyc AUCKa, eciy
uepes t = 1,0 ¢ mocye Havyana JBMKEHHS MOJTHOE yeKopeHwue qucka a = 0,29 m/c?.

34. Karep maccoit m = 2 T ¢ asurarenaem MomHOCcThi0o N=50 kBT pa3BuBaeT MakCUMaIbHYIO CKO-
POCTh Vmax= 25 M/c. OnpenenuTs BpeMs I, 6 TedeHne KOTOPOTo KaTep MOCie BBIKIIOUEHHUS IBUTATEIS 110-
TEpSIET MOJOBUHY CBOEW CKOpOCTHU. IIpHHATH, YTO CHila CONMPOTUBIIEHUS JBUKEHHUIO KaTepa U3MEHSIETCS
MPOIMOPLIMOHAIIBHO KBaJpaTy CKOPOCTH.

35. Cocyn ¢ )KUIKOCTBIO BpalllaeTcs BOKPYT BEPTHKAIBHON ocH, aenas N = 2,0 06/c. [loBepXHOCTH
KHUJKOCTU MMEET BUJ BOPOHKH. UeMy paBeH yroyl HaKjJOHA ¢ MOBEPXHOCTU >KUJKOCTH K TOPHU3OHTY B
TOYKaX, JISKAIIUX Ha paccTosHuu I = 5,0 cMm oT ocu BpamieHus? Kakosa (hopMa moBepXHOCTH BOPOHKHU?

36. ABTOMOOMIIb HaYMHAET JIBUKCHHE C IOCTOSHHBIM TaHTCHIMAIBHBIM yCKOpeHueM a, = 0,50
M/c? IO TOPU30HTANBHOI TIOBEPXHOCTH, ONHICHIBAsA OKPYKHOCT paguyca R = 40 m. Koo duuument Tpenus
CKOJIBKEHHUSI MEXKTy KOoJecaMu aBTOMOOWIS W ToBepXHOCThIO i = 0,25. Kakoil myTh mpoiieT aBToOMO-
OWITb 6€3 CKOJILKEHUS?

37. B3pbIB paznenseT kameHb Ha Tpu yacTh. Kycku maccamu My = 1,0 kr u M2 = 2,0 KT co CKOpo-
crsamu Vi = 12 m/c u V2 = 8,0 M/c moneTenu moj npsiMbIM YIJIOM JpYT K Apyry. KakoBa macca TpeTbero
KyCKa, €CIIi ero CKopocTh V3 = 40 m/c?
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38. Ha xene3HonopoxHoii miatdopme ycTaHOBIEHO opyaue. Macca mnatdopMsl ¢ opyaueM M=
1,5-10* xr. Opyaue cTpesieT BBepX moj yrioM o = 30° B Hanpapjienun myTy. C Kakoi CKOPOCTBIO MOKa-
TtuTCcs mardopma, eciiu Macca cHapsiga m = 20 Kr, a cKopocTb - V = 600 m/c.

39. Msu maccoit m = 150 1, ABMKYLIUICS CO CKOPOCTHIO V = 6,0 M/c, yaapsieTcst B CTEHKY TakK, 4TO
YroJI MeXay BEKTOpaMu CKOPOCTH JI0 yiapa u mocie yaapa paBeH 60°. Cuutas yaap ynpyrum, onpese-
JIUTH TIPOJIOJDKUTENLHOCTD yapa, eciii cpeansis cuia ynapa 20 H.

40. Teno Maccoll m CTaJIKHBAETCSA C TOPH3OHTAIBLHOW IPYKHUHOM, KECTKOCTh KOTOpPOM paBHa K,
Maccoil IpyKUHBI MOKHO TpeHeOpeyb. Teno cxkuMaeT NpyKUHY Ha BEJTHUUHY S, cuuTas ot e€ Hepedop-
MHUPOBAHHOTO ToJiokeHus. [Ipunumas ko3phUIUEHT TPEeHUS MEXKIY TEIOM U FOPU30HTAIBHON MOBEPX-
HOCTBIO, I10 KOTOPO OHO JIBUYKETCSl, PABHBIM |1, OIPEAEIUTh CKOPOCTh V T€J1a B MOMEHT COYapEHHUs.

41. T'py3 maccoit m = 100 kr magaet Ha cBaro maccoii M = 400 kr ¢ Beicotel h = 1,5 m. Haiitu
CPEIHIOIO CUJTy CONPOTUBIIEHUS TPYHTA, €CJIU B Pe3yJIbTaTe adCOIIOTHO HEYNPYToro yJaapa cBas yXOAMT B
3eMJTI0 Ha TTIyOuHy S = 5 cM.

42. llenb nnuHOM L y1eXUT Ha TIaJKoOM CTOJIE, HAIlOJIOBUHY CBELIMBAsICh C €ro Kpas. OnpeneinuThb
CKOpPOCTbH I B MOMEHT, KOTJ[a OHa, COCKOJIb3HYB CO CTOJa, LIEJTMKOM 3aiiMEeT BEpTUKAIBHOE IMOJIOXKe-
Hue. Tperuem npeneOpeysn.

43. Ha ropu3oHTaJIbHYIO OCh HaCa)XEHbl MaXOBUK M JETKHUM MKUB paauycoMm I = 5,0 cm. Ha mkuB
HaMOTaH HEBECOMBIN U HEPACTSKUMBIH IIHYp, K KOTOPOMY IpuBsi3aH rpy3 Maccoi m = 0,40 kr. Omycka-
SCb PaBHOYCKOPEHHO, rpy3 mpomén myts S = 1,8 M 3a Bpems t = 3,0 c. OnpeneanuTs MOMEHT MHEPLIUU
MaxoBHUKa. Maccy IIKWBa CUUTATh TPEHEOPEKUMO MAJIOHA.

44. J1Ba Tena, Maccel KOTOpbIX m1 = 0,25 kr u mz = 0,15 Kr, CBA3aHBI HUTHIO, IEPEOPOILICHHON Ue-
pe3 6mok maccot m = 0,20 Kr, paBHOMEPHO pacnpeesaeHHoi mo 000ay. C KaKuM YCKOPEHHEM JBUKYTCS
TeNa U KaKOBBI CHJIbI HATSDKEHUS HUTU 0 00e cTopoHbl 610ka? KoadduuueHT TpeHus Tena o moBepx-
HoCTh cTona | = 0,2.

45. T'upst maccoit m = 500 r mojBelIeHa K CIUPAIBLHON mpyx)uHe xecTkocThio K = 20 H/M u co-
BEpILIaeT ynpyrue kojedanus B HeKoTopoi cpene. Jlorapudmuueckuii nekpement 3aryxanus 0 = 0,004.
Onpenenuts yncino N MOIHBIX KOJEOaHUH, KOTOPbIE JOJKHA COBEPILUTH I'MpPs, YTOOBI aMIUIUTY/Aa KOJle-
OaHMi yMEHBIIMIIACH B 7 = 2 pa3a. 3a Kakoe Bpemsi t mpou30iieT 3To yMeHbIleHue?

46. JIBe TOUKM HaxoIATCA Ha paccTOstHMM X = 50 cM Apyr OT Jpyra Ha IpsMOM, BAOJIb KOTOPOM
pacrmpocTpaHsieTcs BojiHa co ckopocThio V = 50 wm /c. Ilepuon konebanuit 7 = 0,05 c. Haittu pazHocts
(a3 xonebaHuil B 3TUX TOUKAX.

47. CKoIbKO MOJEKyN PTyTH cofepxkutcsa B 1,0 M® Bo3yxa B IOMEIIEHUH, 3apaKEHHOM PTYTHIO,
npu temneparype 293 K, ecnu gaBiieHHE HACBHILIEHHOTO Mapa pTyTH Ipu 3ToM Temmeparype 0,13 Ila?
[penensHo momyctuMas kormenTpanus (ITJIK) cocrasmser 3-10° momexyn/m°.

48. B cdepuueckom cocyie ¢ BHyTpeHHUM JuamerpoM d = 0,2m Haxomutces M = 0,022 Kr yriekuc-
joro rasa. Jlo kakoi TeMriepaTrypbl MOXHO HarpeTh COCYJ, €CJIM €ro CTEHKH BbLACPKUBAIOT MaKCHUMallb-
Hoe nasieHue p = 0,5 Mlla? Onpenenure KOIMYECTBO MOJIEKYJT B COCYZE, CPEIHIOI KHHETHYECKYIO
SHEPTHIO ABM)KEHUS OJHOM MOJIEKYJIbl U BHYTPEHHIOIO HEPTHUIO ra3a JJisl HallIeHHOM TeMIieparypsbl.

49. Tennora nucconuanuu (TerioTa, HeoOXoaumast Ui pacIieneHnus MOJIEKyJ Ha aTOMBbI) BOJO-
pona Q=419 M/lx/xmons. [Ipu kakoi Temreparype CpeiHsss KHHETHYECKasi YJHEPTUsl TOCTYNaTeIbHOTO
JBYKEHMSI MOJIEKYJI IOCTaTOYHA JUISl UX pacUIeTIeHus?

50. Hcxons 3 MakCBEIUIOBCKOTO 3aKOHA PaCHpeeTCHUs] MOJIEKYJ HACAIBHOTO Ta3a Mo CKOpOo-
CTSM, HalauTe (QYyHKIMIO pacrpeieieHuss MOJEKYyJ HMJEalbHOTO ra3a M0 KUHETUYECKUM PHEPrusiM E.
Brruncnute cpeHIOI0 KHHETHYECKYIO0 SHEPTHIO MOJIEKYI HaeanbHoro ra3a. Kakosa Hanbosnee BeposiTHas
KMHETUYECKasi JHEPT sl MOJIEKYJI raza?

51. Tloe3x MeTpo ABMKETCS B TOHHEJE CO CKOPOCThIO 60 km/4. OnpenenuTh CUily TPeHHsI Ha KaK-
IbI KBAaAPATHBIA METP KPBIIIYU [10€3/a, BO3HUKAIOUIYIO BCJIECICTBUE PA3IMUUSA CKOPOCTEN B CIOSIX BO31Y-
Xa B HampaBJICHUH, NEPHEHANKYIIPHOM IIOCKOCTH KPBILIN, IPU OTCYTCTBUM BUXPEBBIX M JPYTUX €rO
IBIKEHUH. PaccTosHue ot Kpblu rnoesaa 10 noepxHoctd ToHHens 1,0 M. Koadduuuent BHyTpeHHero
Tpenus Bozayxa 0,18 mr/(cm*c).
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52. bamion emkocthio V = 20,0 1 ¢ kucnopoaom npu aasienun P1r = 100 at u Temneparype t1 =
7°C narpeBaercs 10 temneparypsl t2 = 27°C. Kakoe Koi114ecTBO TEIIOTHl TPU 3TOM MOTJIOMIAET ra3?
53. JIuck BpaIIaeTcsl ¢ IOCTOSHHBIM ycKopeHueM € = 1,0 pan/c®. OnpeneanTts paguyc AUCKa, eciu
uepes t = 1,0 ¢ mocyie Hayana JBMKEHHs MOJTHOE ycKopeHue jucka a = 0,29 m/c2.
54. B mwimHIpe 1o MOPIIHEM HaXOoauTcs Bojopoa maccod M = 0,02 xr mpu Temneparype T1 =
300 K. Bogopoa Hauan pacmmpsaThCs aquadaTHO, YBEIHYMUB CBOM 00bEM B IISITh pa3, a 3aTeM ObLT CKAT
M30TEPMUYECKH, TPUUYEM 00beM yMEHbIIWICA B MATh pa3. Haiitu Temnepatypy T2 B koHIe aanabaTHOTO
pacmupenus 1 paboTy, COBEpIICHHYIO razoM. M300pa3uTh npoiecc rpadudecku.
55. Cocyz ¢ )KUIIKOCTBIO BPAIIAeTCsl BOKPYT BEPTHKAIBLHOM ocH, fnenas N = 2,0 06/c. [ToBepxHOCTH
KUJKOCTH MUMEET BUJ BOPOHKHU. Uemy paBeH yros HakJIOHa o MOBEPXHOCTH YKUJIKOCTH K TOPU30HTY B
TOYKaX, JIeKAIUX Ha pacctossHuu I = 5,0 cMm oT ocu BpameHusi? Kakosa hopMa moBepXHOCTH BOPOHKHU?

2-ii cemecTp
[lepBsiii BOonpoc B 3a4€THOM OWJIETE CTYJIEHTa — BOIPOC IO JIEKIIMOHHOMY MaTepuaiy (BOmpochl 1-

34). Bropoii Bonpoc — 3aj1aua, O6au3Kas K pa3dUpaeMblM Ha MPAKTUUYECKUX 3aHATUSAX U B IPOLIECCE BBI-
MOJHEHHSI pacueTHO-rpaduuecKux padot (Bormpocs 35- 58).

|. B3aumopeiictBue snekTpuueckux 3apsaoB. 3akoH Kynona. IloHsTHE 37€KTpHUUECKOro MOJI.
HanpsikeHHOCTB 110JIsl TOYEYHOr O 3apsija.

2.IIpuHIMN Cyneprno3uuuu IeKTpudecKux nojei. IlnotHocTs anekrpuyeckoro 3apsaa. Ilomne Oec-
KOHEYHO JJINHHOW PaBHOMEPHO 3apsSKEHHON HUTH.

3.IloTok BekTOpa HaNpPsHKEHHOCTH AneKTpruyeckoro nois. Teopema Octporpaackoro-I'aycca B Ba-
KyyMe U ee IPUMEHEHHUE JUIs pacueTa Mosieil paBHOMEPHO 3apsHKEHHON OECKOHEYHOM MII0CKOCTH, 1apa.

4.Pabota B snekTpocTtaTudyeckoMm moje. PasHocTh moreHnumanoB. CBs3b MEXIYy MOTEHLHAIOM U
HaNpsHKEHHOCTHI0. DKBUIIOTEHIIMAJIbHBIE TOBEpXHOCTH. [loTeHInan nosst ToueyHoro 3apsja.

5.BerunciieHne noreHnuana B MpoCTEHIINX 3JIEKTPUUECKUX MOJAX: T0JI€ TOYEYHOTO 3apsija, mapo-
BOI KOHJIEHCATOP, MJIOCKUI KOHJIEHCATOP.

6.[loTeHuman u HanpPsSKEHHOCTD OJIS JUIIOJISL.

7.1lonspusanus IUAIEKTPUKOB. THIIBI TUAIEKTPUKOB. BEKTOP MONSIpU3aii U €ro CBsA3b C MOBEPX-
HOCTHOH IIJIOTHOCTBIO MOJIIPU3AaLMOHHBIX 3apsA0B. HanpsKeHHOCTh 3JIEKTPOCTATUYECKOTO OJII BHYTPU
audIieKTpuka. OTHOCUTENBHAS JUAJIEKTPUUECKast IPOHULIAEMOCTb.

8.BriBozt Teopembl OcTporpajckoro - ['aycca i AMAIEKTPUKOB. BekTop 3nekTpuyeckoro cmerie-
HUS.

9.YcnoBus Ha rpaHMle paszena ABYX AUMIEKTPUKOB. CerHerosnekTpuku. IIbe3odnexkrpuueckuii
s dekr.

11.Konnencaropsl. [IpuMeps! BbIUKCIIEHUST EMKOCTH: IJIOCKUIA KOHIEHCATOpP, ChepruyecKuil KOH/IeH-
caTop. DHeprusi 3apsHKEHHOTO KOHJEHCATopa. DHEpPrusi dJeKTpoctatudeckoro mossi. OObeMHas TIoT-
HOCTb SHEPTUH.

12. TToCTOSTHHBIA DJEKTPUUYECKUN TOK, €r0 XapaKTEPHUCTUKH W YCIOBHUS CYIIECTBOBAaHHS. 3aKOHBI
Owma u JIxoyins - Jlenna B quddepenunansuoit hopme.

13.0000m1eHHbIH 3akoH OMa B auddepeHnnanbHoil 1 UHTErpaibHOM (hopMax MpH HAIWYUU CTO-
pounux cui. JIC, pa3HOCTh MOTEHINAIOB U HalpsbkeHne. CBepXIpPOBOIUMOCTb.

15. 3akoH Ammiepa Ans B3aMMOAEHCTBUS JIBYX 2JIEMEHTOB TOKa. MaruutHoe nosie. MHaykius mar-
HUTHOTO TIOJIS.

16.3axon buo-Casapa-Jlamnaca. Ilpuniun cynepno3unyuyn MarHuTHBIX mosied. Pacuer marHut-
HBIX IIOJIEN MPSMOT0 TOKA U KPYroBOI'O TOKa.

17.BpIBOA 3aKOHA ITOJIHOTO TOKA JJIs1 MArHUTHOT'O 10JIs B BakyyMe. IIpumenenne 3akoHa ais pac-
4eTa [oJiel TOPOUu1a U JUIMHHOTO COJICHOUIA.

18. [leficTBe MarHUTHOTO TOJIS1 HA TOK. B3auMojencTBre napajiieIbHbIX TOKOB.

19. JleiicTBMEe MAarHUTHOTO MOJISI HA JBWKYIIUKCA dnekTpudeckuil 3apan. Cuna Jlopenna. Tpaek-
TOpPHUs JBUKCHMS 3apsA/la B MATHUTHOM I10JI€.
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20.2¢dext Xomna, ero GpuU3HUECKUN CMBICT M IPUMEHEHHE B COBPEMEHHON HayKe U TEXHHKE.

22 MarautHbli 1MOTOK. PaboTa mpu mepeMenieHuu MpOBOJHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM

noste. [Torokocuennenue.

23 SIBnenne snexkrpomMarHuTHOM umHaykuuu. [IpaBwiio Jlenma. 3akon dapanes-MakcBemia u ero
BBIBOJI. 3apsijl, UHAYLMPOBAHHBIN NPU SBICHUU JIEKTPOMArHUTHOW MHTyKIUH.

24 s1Bnenue camouHAYKUMHM. UHAYKTUBHOCTD. PacueT MHAYKTUBHOCTH Uil TOPOU/IA.

25.5IBnenue B3auMHOW MHAYKIMUA. K03 duUIMeHT B3anMHOM MHAYKIMUA. DHEPrUusi MarHUTHOTO T10-
151. O0beMHast MIIOTHOCTh SHEPTUH MarHUTHOTO TIOJISL.

26.MarnuTHOe 1osie B Bemiectse. MUKpO- U MakpoTOKU. BexkTop HamarHnueHHOCTH. BbiBOA 3akoHa
IIOJIHOTO TOKA JJIi MarHUTHOTO 10Jis B BelecTBe. [IoHATHE HANIPSHKEHHOCTH MarHUTHOrO rnosisd. OTHOCH-
TeJbHAsi MATHUTHAs! IPOHUIIAEMOCTb

27.MarHuTHbl€ cpelibl. Y CI0BUS HA TPAHULIE pas3zeiia IByX MarHeTukos. [Ipenomnenue nuuuii mar-
HUTHOW MHIYKIMH. JlMaMarHEeTUKHU U ITapaMarHeTUKH.

28. ®eppomarnetusM. Kpusas HamaranunBanus. Maruuthasiil rucrepesuc. Jlomensl. Touka Kropu.

29.KonebarensHbiit KOHTYp. uddepennuanbHoe ypaBHEHHE CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJe-
Oanuii. Ilepmon xonebGanmit. J{oOpoTHOCTH KOHTYypa. ['apMOHMYECKHE 3JIEKTPOMAarHUTHbIE KOJeOaHUs.
®opmyna Tomcona.

30.BbiHyXI€HHBIE 3J€KTpPOMAarHUTHbIE KojeOaHus. Pe3onanc. AMiumrtyna u (aza BbIHYXIECHHBIX
Kosebanuil. ['paduk 3aBUCUMOCTH aMIUTATY/IbI TOKA OT YaCTOTHI BEIHYKJICHHBIX KOJICOAHUH.

31.06mas xapakrepuctuka Teopun Makcsemna. [lepoe u Bropoe ypaBHeHHsI MakcBeiuia B HHTe-
rpaibHOi popme. Tok cMerieHusl.

32.006mas xapakrepucTtika Teopun Maxkcsena. [lonnas cucrema ypaBHeHuid MakcBera AJis dJ1eK-
TpOMarHuTHOro nosi. CiencTeus U3 ypaBHEHUN.

33. Ilimockast 371€eKTpOMarHuTHast BOJIHA.

34.OHeprus JIeKTpOMarHuTHbIX BOJH. [loTok sHeprun. Bexrop YMmoBa- [lolinTHHTAa.

35. B karymke 6e3 cepeunuka 3a Bpems At = 0,01 ¢ cuna Toka yBeaMuuBaeTcs paBHOMEpHO ot I1 =
1,0 A no l2 = 2,0 A. [Ipu sTom B katymke BozHukaer DJIC camonnaykuuu. Onpeaenute: 1) HHAYKTHB-
HOCTb KaTyILIKH, 2) MOTOK MAarHUTHON MHIYKLUU MpH cuiie Toka lz, 3) n3MeHeHre MarHUTHOTO MOJIs Ka-
TYILKH.

36. DAEeKTpOH Maccoil Me ABUKETCS B OJHOPOJHOM MarHUTHOM I0JIE C MHAYKLIMEH B 110 BUHTOBOU
TUHAK paguycoM R u marom h. HaiiTy KMHETHYECKYO SHEPTHIO JIEKTPOHA.

37. B onHOpOoaHOW M mM30TponHOM cpene ¢ € =3,0 u u =1,0 pacnpocTpaHsaeTcs MI0CKas dIEKTPO-
MarHuTHasi BOJIHA. AMIUIMTY/Ia HanpsHKEHHOCTH DJIEKTpUYecKoro noist BoiHbl Eo = 10 B/M. Haiitu am-
TUTUTYy MHAYKIIUH MarHUTHOTO TIOJIst BOJIHBI Bo 1 (ha30BYI0 CKOPOCThH BOJIHBI V.

38. IInockas 3M€KTpOMarHUTHAsI BOJIHA PACIPOCTPAHSETCS] B OAHOPOJHONW M M30TPOIHOM cpele ¢
&=2,0 u £=1,0. AMuTyaa HanpsHKEHHOCTH AJIEKTPUUECKOTo 1oJist BoJHb Eo = 12 B/M. Onpenenuts ¢a-
30BYI0 CKOPOCTb BOJIHBI V ¥ aMILIUTY/y HalPsSDKEHHOCTH MarHUTHOTO TOJISt BOJIHBI /.

39. Konnencarop anekrpoéMkocthio C = 500 nd coenunén ¢ karymkoi amuHoi | = 40 cm u 1wio-
maapio ceuenus S = 5 em? Karymka comepsxutr N = 100 Butkos. Cepaeynuk HeMarauTHbIH. Haiitu me-
puoa T xoneOaHuii STON CHCTEMBI.

40. PaccTosiHre Mex 1y TPOBOAHUKOM ¢ TOKOM | = 4,0 A u O6nuxaifiieit cTopoHoi

KBaJpaTHOU paMkH ¢ TokoM |1 = 2,0 A ¢ = 30 mm yBenuumiu B ABa pa3za. CTopoHa Bl a
pamku a = 30 mm. OnpenenuTh COBEPUIEHHYIO MPH 3TOM paboTy, €CiIu yBEeIUYEeHUE o
paccTOsIHUS OCYIIECTBICHO MOBOPOTOM pamku Ha 180° okoso croponst CJI n

41. KoneGaTenbHbIil KOHTYp UMEET UHAYKTUBHOCTH L=1,6 MI'H, 31eKTpoéMKOCTD
C = 0,04 Mmx® 1 makcuManbHOE HanpspkeHue Ha 3akuMaxX Uwake=200 B. Onpenenuts MaKkCUMalbHYIO CH-
Ty TOKA lyaxe B KOHTYpe. CONPOTHUBIEHUE KOHTYpa HUYTOXKHO MaJIo.

42. TIpsiMoii TPOBOIHUK JIHHOMN =40 cM IBHIKETCS B OJJHOPOIHOM MAarHUTHOM II0JI€ CO CKOPOCTBIO
V =5 M/C TIepIeHUKYJISIPHO JTHHUSIM UHAYKIUHA. HaliTh MHAYKIIMIO MarHUTHOTO TOJIs B, eCiii BO3HUKA-
I0IIIast IPY ATOM Pa3HOCTh MOTEHIINATIOB MEX Ty KOHIIamMu npoBoanrka U = 0,6 B.
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43. KBaaparHasi mpoOBOJIOYHAsl paMKa co CTOpoHOM & = 20 cM pacnosio’keHa B MarHUTHOM I10JI€, UH-
JTYKIUsE KOTOPOTO C TEYCHHEM BpeMEeHHU u3MeHsercs 1o 3akoHy B = 0,20c0s5,23t , tak, 4To HOpMajb K
pamke obpazyet yron £ = 60° ¢ HanpaBieHuem nojis. OnpeaenuTs BeIUYUHY 3.1.C. UHAYKIIMU B paMKe B
MOMEHT BpeMenn 7=4,0 c.
44. Tlo oomoTtke Topouaa, coaepskamiero N = 2000 Butkos, Teu€rt Tok | = 5,0 A. Inamerp Topounaa
o cpexaneit muauu D = 30 cM. OnpenenuTs MakCUMalbHOE B1 M MUHUMaIbHOE B2 3HAYCHHS] MarHUTHOMN
WHJIYKIIMUA B TOPOUJIE, CEUCHHE KOTOPOTO - KPYT paguycoMm I = 50 M.
45. Haiitu cuity, TEMCTBYIOIIYIO CO CTOPOHBI JUTMHHOTO IIPOBOHUKA ¢ TOKOM |1=12 A Ha KOpOTKuUi
IPSIMON IPOBOJHUK € TOKOM 12=10 A, pacnosio’keHHBIN B TOH K€ MJIOCKOCTH, YTO U IIEPBbIM, NEPIEHIN-

KyJIApHBIA K Hemy. JimrHa KopoTkoro mpoBomHuka |1 = 20 cM, ero Oswkaiimnii R &
KOHEIl OTCTOUT OT JJIMHHOTO MPOBOIHUKA Ha |2 = 15 cm. |
46. HaiiTu pa3HOCTh NMOTEHUHUAJIOB @1 - @2 MEXIAY TOYKaMH | U 2 cxeMmsl, 1 &|'2 R, 2
|

ecmi R1i=100M, R2=200M, e1=5Bu & =2,0 B. Buyrpennue conpoTus-
JICHUS] ICTOYHUKOB TOKA IIPEHEOPEKUMO MaJIbl.

47. B BakyyMe UMeeTcsl CKOIIEHHE 3apsAa0B B (popme mapa paguycoM R. O0bEMHas IIOTHOCTD 3a-
PSIIOB M3MEHSIETCS 110 3aKOHY p = G / I, TJie O - MOCTOSIHHASL BEJIMYKMHA, [ - pACCTOSIHUE OT I[EHTpa LIapa.
Haiitu 3aBucumocts £ = E(I') 1 TOCTPOUTH COOTBETCTBYIOLIHIA TpaduK.

48. . ToHKHI IJTMHHBIN CTEP)KEHb PABHOMEPHO 3apsiKeH ¢ JJMHEHHOM tuioTHOCThI0 7=10 HKi/M. Ha
IIPOJOJKEHUH OCH CTEP)KHS Ha paccTossHUU @ = 20 ¢M OT ero KOHIIa HaXoJuTCsl ToueuHsbld 3apsa q = 10
HK7. Onpenenuts cuity B3aMMOAECHCTBUS 3apsSKEHHOTO CTEPKHS U TOUEYHOI'0 3apsia

49. Kombeo pamuycom R = 5,0 cM paBHOMEpPHO 3apsHKeHO ¢ JHHEWHOU rmiotHocThio 7 = 0,30
MkKi/m. OmnpenenuTs MOTEHUMAN ¢ TOYKH, JEKalled Ha NEepreHIUuKYJspe K IMIOCKOCTH KOJjblia, BOC-
CTaBJICHHOM M3 I[EHTPa KOJIblIa, OTCTOsAIIEH Ha paccTtosiHuu h = 5,0 cM OT ero neHTpa.

50. ITo TOHKOMY MOJYKOJIBIY pamguycoM I = 8 cM paBHOMEpHO pacmupeneséH 3apsn Q = 70 uKo.
Halitn HanpskEHHOCTB 3JIEKTPUYECKOT0 MOJIS B IEHTPE KPUBU3HBI TOJIYKOJIBLIA.

51. JIBe koHLeHTpHUYeCcKue cepbl 3apsKeHbl paBHOMEpHO. Ha BHyTpeHHel cepe HaxoauTces 3aps
01= 0,30 mxKui, a Ha BHemHel (2= - 0,50 MxKu. Onpenenuts HanpsHKEHHOCTD DIIEKTPUYECKOTO IOJIS B
TOYKAX, HAXOJAIIUXCS COOTBETCTBEHHO Ha pacctosiHuu 5, 10 u 20 cM oT obmiero neHTpa odbeux cdep.
Paaunycsl cdep coorBeTcTBEHHO paBHBI R1 =8 cM 1 R2 = 15 com.

52. DNeKTpUYECKOe MoJie CO3JaH0 ABYMs O€CKOHEUHBIMH MapajiebHbIMU MJIACTUHAMU, HECYIIIUMHU
PaBHOMEPHO pacrpeIeéHHbIH M0 MIOMAIN 3apsl ¢ HOBEPXHOCTHBIMHU IIOTHOCTAMU o1 = 1,00 HKi/M? 1
o2 = 3,00 uKi/m?. OnpesienuTh HaNpsOKEHHOCT £ mofts: 1) Mexay miacTuHamu; 2) BHe miacTuH. Ilo-
CTPOUTH rpapuK U3MEHEHUS HANPSHKEHHOCTU BJOJb JIMHUH, IEPIEHANKYISIPHON MIaCTHHAM.

53. Paccrosinue mexay aByms ToueuHbiMU 3apsaamu Q1 = 1 MxKu u Q2 = - Q1 paBno 10 cm. Ompe-
nemuth cuny F, meiictByromnyro Ha Todeunwld 3apsn Q = 0,1 mxKu, ynan€Hsslii Ha 't = 6 ¢M OT 1epBoO-
ro ¥ Ha I'2 = 8§ CM OT BTOPOTO 3apsiJI0B.

54. BHyTpHu MOJIOTO METAJUTMYECKOTO mapa paauycoM Rz = 10 cM momemén apyroi mMeraminyde-
ckuii map paaunycom Ri = 5,0 cm, umeromuii 3apsia g1 = 0,33 aKn. BuentneMy mapy cooOmmiés 3apsi (2 =
0,20 MxKu. OnpenenuTs noTeHIuan BHyTpeHHero mapa. [loctpouTs rpaduk 3aBUCMMOCTH MTOTEHIMAIa
OT PacCTOSTHUS 110 PaJUycCy.

55. Tlnockuii BO3IYNIHBINA KOHAEHCATOP ¢ IIOMAIbI0 00KIaM0K S = 200 cM? Kakaas U PacCTOSHH-
em Mexay Humu d = 5,0 MM 3apsbkaetcst 10 pazHocTu noteHimaioB U = 600 B u otkirouaercs ot Gara-
pen. Kak u3MeHATCS EMKOCTh M SHEPIrHsi KOHACHCATOPA, €CJIM B MPOCTPAHCTBO MEXAY OOKJIaJKaMH Ma-
paIeIbHO UM BBECTH METATMUECKYIO IJIACTHHY TaKOM K€ TUTOIAau U Toummabl h = 2,0 mm?

56. PaccTosiHME MeX Ay IJIaCTUHAMHU INIOCKOT0 KOHeHcaTopa eMKocThio C= 1,0 Mk® yBenuuuiu B
N =2 pa3a, He OTKJIIOYasi OT UCTOYHMKA, OAEPKUBAIOLIETO MEXy IIIACTUHAMU Pa3HOCTh MOTEHIIUAIOB
Ae = 1000 B. Kakas mpu 3ToM coBepiiaercsi pabora?

57. Ilpsimoii 0ECKOHEUHBIN MPOBOJ, 110 KOTOPOMY TeueT Tok |, umeet
BUTOK, Kak IIOKa3aHO Ha puc. Bo CKONBKO pa3 MHIYKIUS MarHUTHOTO i
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mosist B T. O MPpH 3TOM OTIIMYAETCS OT UHAYKIIUA MAarHUTHOTO TIOJIS TIPSIMOTO
TOKA B TOH K€ Touke?

58. DnekTpoH, obnamarmuil ckopocTthio V=2,0 Mwm/c, BiieTaeT B OJHOPOJAHOEC MAarHUTHOE TIOJIE C
uaaykiuei B = 0,30 mTn mox yrinom o = 30° k HanpaBiieHUIo TMHUAN WHAYKIUA. HaiiTi paguyc I u mar
h BUHTOBO# JIMHUH, TI0 KOTOPOI IBMIKETCS AJIEKTPOH.

3-ii cemecTp
[epBbIif U BTOPOIl BOPOC B HK3aMEHAIIMOHHOM OMIIETE CTYACHTA — BOIIPOC IO JIEKIIMOHHOMY MaTe-
puany (Bompochl 1-30). TpeTuit u 4eTBepTHI BOIIPOC — 3a/1ada, OJM3Kas K pa30UpaeMbIM Ha MpaKTHYEC-
CKHUX 3aHSATHSX U B ITPOIECCE BBIMOJHEHHS pacueTHO-rpaduyeckux padbot (Bompockr 31- 50).

1. Ontuka. Pa3Butue npencrasinenuii o npupoae cera. Murepdepenuus cera. KorepeHTHOCTD U
MOHOXPOMAaTHYHOCTb.

2. CnocoObl HaOmoeHusI UHTEppepeHun cBera. PacueT mHTE)EepeHIMOHHON KapTUHBI OT ABYX
HMCTOYHUKOB.

3. Audpakuus csera. [Ipunnun ['toiirenca-Openens. 3oub Openerns.

4. TlpssmonuHEHOE pacipocTpaHeHue cBeta. J(udpakuus Ha OIHOW menu U Ha AU(PaKIMOHHON
peleTKe.

5. ludpakust peHTT€HOBCKUX BOJIH Ha IPOCTPAHCTBEHHOH perieTke. [loHstre o romorpaduu.

6. lucniepcus cBeTa. DIEKTPOHHAs TEOPUS AUCIIEPCHUH.

7. PaccestHUE, TIOTJIOIICHHIE CBETA.

8. Ilonspuszanus 31€KTPOMarHUTHBIX BOJIH. JINHEHHOE U LUPKYJISAPHOE COCTOSTHUE MOJISIPU3ALINH.

9. HenonsipuzoBaHHOE 3JIEKTpOMarHutHoe u3inydeHue. CrocoObl MOJyYEHHUs MOJIIPU30BAHHOTO
CBETa.

10. KBanroBas npupoja uznydeHus. TemnoBoe uzinydeHue. 3aKOHbI TEIJIOBOIO M3JIydeHHUs adco-
JIIOTHO YEPHOTIO Tea.

11. ®otoanexrpuueckuit 3p¢dexT. 3akoHbl BHEIIHEro poTorpdekra.

12. ®oronsl. DPdext Komnrona.

13. AtomHas u sinepHast pusnka. Guznueckre OCHOBBI KBaHTOBOM MexaHuku. [IpuHImn Heomnpee-
JIEHHOCTH.

14. KopnyckynsspHO-BOJIHOBOM Jyanu3M. KBaHTOBBIE COCTOSHUS.

15. Cynepnosunus cocrosiHuil. PU3nyYecKue BEINUMHBI U ONIEPATOPBI.

16. Cranmonapnslie coctostHusi. YpaBHeHue Llpeaunrepa 1ist cralmoOHaApHBIX COCTOSIHUM.

17. JIBmxenue cBoboaHoi yactuiisl. [loteHnmanbhblil 6apeep. TyHHETBHBIN 3 deKT.

18. YacTuiia B nOTEHUIHAIBHOM siMe. ["'apMOHUYECKUI OCIUIIISTOP.

19. AtoMm Boopoaa. CieKTpbl HCITYCKAaHUS U MOMJIOIIEHUS.

20. Cuctemsl MmukpouacTuil. [IpuHimn ToxaectBeHHOCTH. DepMUOHBI 1 OO30HBI.

21. Ilpunnun Iaynu. [lepuonnyeckas cucremMa 3J1€MEHTOB.

22. llornomeHne, CIOHTAHHOE U BBIHYKJICHHOE U3JIy4CHMUS.

23. OnTuyeckne KBaHTOBBIE TEHEPATOPHI.

24. KantoBsle cratuctukn ®epmu-/{upaka u boze-OiHmTeitHa. DIEKTPOHHBIN ra3 B MeTajlIax.
25. TenmoeMKoCTh TBEpABIX TN DOHOHBI.

26. DneMeHThbl 30HHOM TeOpUU TBEPAbIX Tel. MeTalibl, AU3IEKTPUKH MOITYIPOBOIHUKH.

27. Slnpa atomoB. Hyki10HBI. XapaKTepUCTUKHU SACPHBIX COCTOSTHUI.

28. Snepubie cunbl. Monenu sapa.

29. Ilepexoapl MeXAY SIACPHBIMU COCTOSIHUSAMU. SnepHble peakuuu. LlenHas peakuus neaeHus.

30. DnemMeHTapHbIC YACTUIIBI.

31. B Touky A sKpaHa OT MCTOYHHKA S1 MOHOXPOMATHYECKOTO CBETa JJIMHOW BOJIHBI A=(0,5 MKM
IIPUXOJUT [IBA JIy4a: HENOCPEACTBEHHO OT MCTOYHHUKA JIyd S1A, NEPHEHAUKYISIPHBIM JKpaHy, W JIyd
S1BA, orpaxkeHHbIl B Touke B oT 3epkaina, napamwiensHoro ydy SiA (puc. 1). Paccrosinue |1 sxpana ot
HMCTOYHMKA paBHO 1 M, paccTostHue h oT myda S1A 1o miiockocTy 3epkana paBHO 2 mMm. OnpenenuTs: 1)
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910 OyJeT HaOJIOIaThCsA B TOUKE A dKpaHa — YCHJICHHE WJIM OCJIa0JICHHEe MHTCHCUBHOCTH, 2) KaK H3Me-

HUTCS MHTEHCUBHOCTH B TOUKE A, €CIIM Ha MYTH Jiydya S1A NEpNeHIUKYIIPHO €My TOMECTUTh IIOCKOMa-

paUIeNTbHYIO TJIACTUHKY cTekia (n=1,55) TonmuHon d=6 MKM.
&

5 A

]

Jkpan

B =

Jepxang
Puc.1

32. Ha crexisiHHBIN KJIMH HOPMAJIbHO K €r0 I'paHM 1a/1aeT MOHOXPOMATHUYECKUH CBET C JUIMHOM
BOJIHBI A=0,6 MKM. B BO3HUKIIEH mpu 3TOM HHTEP(HEPEHIIMOHHOM KapTUHE Ha OTpe3Ke JMHOU =1 cm
Habmoaaercs 10 nonoc. OnpenenuTs NpeoMISIONIMNA yroi 0 KinHa.

33. Ha nguadparmy ¢ KpyriibIM OTBEPCTHEM PaguycoM r=1 MM maJaeT HOPMaJIbHO MapajlIeIbHbINA
Iy4oK cBeTa AIuHOM BoiHBI A=0,05 mMxM. Ha mytu sydelt, nmpomeamux depe3 OTBEpCTHE, MOMELIAI0T
skpaH. OnpeaenuTs MaKCUMAJIbHOE PACCTOSIHUE bmax OT IIEHTpa OTBEPCTHSI JI0 SKpaHa, MPH KOTOPOM B
HeHTpe TU(PaKIMOHHON KapTUHBI elle OyAeT HaOIr0AaThCsl TEMHOE IISITHO.

34. Ha mwens mmpunoit a=0,1 MM HOpManbHO MajaeT napajjiesibHbII Iy40K CBETa OT MOHOXpOMa-
TUYECKOro ucrtouyHuka (A=0,6 Mmxm). Onpenenuts MMPUHY | HEHTPaIBLHOrO MakcUMyMa B JTU(GPAKIIMOH-
HOM KapTHHE, IPOELUPYEMOM C TOMOIIbIO JTMH3bI, HAXOALIEICSI HEMOCPEICTBEHHO 3a IIENbI0, Ha 3KPaH,
OTCTOSLLMH OT JIMH3bI Ha paccTosiHuK L=1 M.

35. IIy4ok ecTeCTBEHHOIO CBETa MaJacT Ha MOJIMPOBAHHYIO NTOBEPXHOCTh CTEKJIIHHOMN IJIACTHHBI,
HOTPYKEHHON B *KHMIKOCTh. OTpakeHHBIN OT IUIACTHHBI IyYOK CBETA COCTaBJIAET yroa ¢=97° ¢ magato-
UM Ty4KoM (puc. 2). OnpeaenuTs noka3aTeib MPEJIOMIEHUS N KUIKOCTH, €CIIU OTPAKEHHBIN CBET MOJI-
HOCTBIO MOJISIPU30BaH.

-1

AN # %
ey

7 ¥ &
#

#
# # gz

Puc.2

36. IlnacTuHka kBapua ToamuHOW di=1 MM, BbIpe3aHHasi NePIEHAUKYIAPHO ONTUYECKOH OCH KpHU-
CTajlyla, TIOBOPAYMBAET IJIOCKOCTh MOJISIPU3ALIMA MOHOXPOMATHYECKOTO CBETa OINPEAEIEHHOW JJIMHBI
BOJIHBI Ha yrou ¢1=20°. Onpenenuts: 1) kakoBa A0KHA OBITH TONIMHA d2 KBaplEBOW IUIACTUHKH, MO-
MEIICHHON MEX]y JIBYyMsl «apaieIbHbIMU» HUKOJSMHU, YTOOBI CBET ObLI MOJIHOCTHIO TOTAIlIeH; 2) Ka-
Kol 1imuHbI | TpyOKYy ¢ pacTBOpoM caxapa MaccoBoi koHueHTparueir C=0,4 Kr/1 HaJj0 TOMECTHTb MEXY
HUKOJISIMH JUTS TIOJTydeHus1 Toro ke dddekxra? YaenbHoe Bpamenue [o] pactBopa caxapa paBHo 0,665
rpan/(M*Kkr*m ).

37. KakumM MUHUMaTBHBIM UMITYJIECOM Pmin (B eauHUIIAX M23B/c) nomken o01aaath 3JI€KTPOH, YTO-
ob1 3¢ pext BaBunora — YepeHkoBa MOXKHO ObUIO HAOMIOJATh B BOIE?

38. MIcTOYHMK MOHOXpPOMATHYECKOTO CBETa C JUIMHON BOJHBI Ag=600 HM JIBHXETCS 1O Hampaslie-
HUIO K HaOmromartento co ckopocTbhio v=0,1 ¢ (¢ — CKOpOCTh paclpoCTpaHEHHs JIEKTPOMArHUTHBIX
BOJH). OnpenenuTh JUIMHY BOJIHBI A HM3JIy4Y€HHUs, KOTOPYIO 3apErHCTPUPYET CHEKTPadbHBIN MpuOop
HaOIro1aTesl.

39. HaiiT KOHIIEHTpaIUi0 CBOOOHBIX AIEKTPOHOB HOHOCHEPHI, €CITH I PAAHUOBOJIH C YaCTOTOH V
=100 MI'y ee nokazarens npenomienus n = 0,90.

40. imest B BUAY, 4TO JJIS1 TOCTATOYHO KECTKUX PEHTT€HOBCKUX JIy4el 3JIEKTPOHBI BEIIECTBA MOXK-
HO CUHMTaTh CBOOOJHBIMH, ONMPEAEIUTh, HA CKOJBKO OTIMYACTCA OT €JMHMIIBI IMOKa3aTelb MPETOMIICHUS
rpaduTa 11 pEHTT€HOBCKUX JIYYEH C ITMHOM BOJIHBI B Bakyyme A = 50 M.
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41. DHepreTUyeckas CBETHMOCTb aOCOTIOTHO 4epHOTo Tena M, = 3,0 Br/cm?. Onpenenuts JIMHY
BOJIHBI, OTBEYAOIIYI0 MAKCUMYMY UCITyCKATEITLHOM CIIOCOOHOCTH ATOTO Tela.

42. Menanbriii mapuk auameTrpa d = 1,2 ¢M TOMECTHIIM B OTKaYaHHBIH COCY/I, TEMIIEpaTypa CTCHOK
KOTOPOTO TMOJIepKUBaeTCs OMu3Kol kK abcomoTHomMy Hyo. HadanpHast Temneparypa mapuka To = 300
K. Cuutas noBepxHOCTb IIapuKa abCOIIOTHO YEPHOU, HAMTH, Yepe3 CKOJIbKO BPEMEHHU €ro TeMIeparypa
ymeHbluTes B n = 2,0 pasa.

43. Haiitu ¢ momomipio opmyinbl [lnanka MOITHOCTh M3Iy4eHUs €IWHHUIIBI TTOBEPXHOCTU abCO-
JIOTHO YEPHOTO Tella, MPUXO/AIIErocs Ha Y3KUi MHTepBal JIIuH BoaH AA = 1,0 HM BOIM3H MakcUMyMma
CIIEKTpaJIbHOM IJIOTHOCTH U3JydeHus, npu temnepatype teaa T = 3000 K.

44. ®oton ¢ ummynscoM p = 1,02 MaB/c, e ¢ — CKOpOCTh CBETa, paccesyiCsi Ha MOKOMBIIEMCS
cBOOOHOM 2JIEKTPOHE, B pe3yibTare 4ero umiyibc Gotona ctan p' = 0,255 MaB/c. Ilog kakum yriom
paccesuicst GoToH?

45. DneKTpoOMarHuTHOE U3JlydeHue ¢ JIMHON BOHbBI A = 0,30 MKkM majgaeT Ha (OTOIIEMEHT, HaXO-
TSUCS B pekuMe HachileHrs. COOTBETCTBYIONIAS CIIEKTPAIbHASI YyBCTBUTEIBHOCTH (hOTO3IEeMEHTa J
= 4,8 MA/BT. Haiiti BbIX0/1 (DOTORJIEKTPOHOB, T. €. YUCJIO (POTODISKTPOHOB HAa KaXK/IbIH Majaroniui ¢o-
TOH.

46. CxonbKO -uacTHI] UCITyCKaeT B TeYeHHe oJHoro yaca 1,0 MKr u3zoTomna Na24, nepuoJ rnoiypac-
naja KoToporo paseH 15 u?

47. Cunras paauyc sapa pasubiM R = 0,13 AL M, T71e A — ero MaccoBO€ YMCJIO, OICHUTh IJIOT-
HOCTb SIJIEpP, @ TAK)KE YUCJIO HYKJIOHOB B €IMHUIIE OOBbEMa spa.

48. Y3Kkuil My4oK 0-4acTHll ¢ KHHeTn4YecKor sHepruei 1,0 MaB nagaetr HopManbHO Ha MJIATUHO-
By10 (oibry tonumusl 1,0 mkM. HaGmronenne paccessHHBIX yacTHll BeAeTcs Moj yriaoMm 60° k Hampasie-
HUIO Ma/IAfOIIEr0 MydyKa MPH MOMOIIM CUeTYHKA C KPYTTIBIM BXOJHBIM OTBEpPCTHEM mutomamm 1,0 cM?2, xo-
TOpOE pacmoiiokeHo Ha pacctosiHuu 10 cMm oT pacceuBaroniero yuactka ¢oybru. Kakas moiist paccestHHbIX
0-4aCTHII M1aJJa€T HAa OTBEPCTUE CUETUHKA?

49. Brerunciuth HauOoJsiee BEPOSITHYIO EOPOUIEBCKYIO JITTMHY BOJHBI MOJIEKYJ BOAOPOJA, HAXO-
JSUIUXCSL B TEPMOJMHAMUYECKOM PaBHOBECHUHU MPU KOMHATHOM TeMIeparype.

50. Haittu nnuny BosHbl Ke-munuun menu (Z = 29), ecnu U3BECTHO, YTO JUIMHA BOJHBI Ko-TuHUN
xenesa (Z =26) paBHa 193 nm.

6.4 Metoanueckue MaTepuaJibl, ONpeaesolue Npoueaypbl OleHUBAHUA 3HAHWNA, YMEHUI,
HABBIKOB M (WJIHM) ONBITA [IeATEJNbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl (GOpPpMUPOBAHMSA
KOMIIeTeHIIMI

[Ipouenypsl oneHUBaHUS 3HAHWW, YMEHUW, HABBIKOB, XapaKTEPU3YIOIIMX ASTambl (pOpMHUPOBAHUSL
KOMITIETEHIINH, U3JI0KEHBI B METOAUYECKUX PEKOMEHIANMX 0 U3Y4EHHI0 Kypca «DHu3nkm», B KOTOpbIE
BXOJISIT METOJIMYECKHE PEKOMEHAALMHU K BBIIIOJHEHUIO U 3allUTe JaOOpaTOPHBIX paboT, IO BIMOJIHEHHIO
MPAKTUYECKHX 3a/1aHUM, IO BHIMOJIHEHUIO PACUETHBIX 3aaHui (puiioskeHue kK Hactosimen PIT/T).

7. IlepeyeHb OCHOBHOM M 0NOJTHUTEIbHOH Y4eOHOM JTUTEPATYPhI, HEO0OXO0AUMOM 1JIs1 0CBOCHHS
AUCHUIINHBI

a) OCHOBHAas JIUTEeparypa
1. CaBenseB U.B. Kypc obmieit puzuku. B 5 11. T1. Mexanuka [3neKTpoHHBIH pecypc]: YuebHoe
nocobue. 5-¢ uza., uctp. — CI16.: U3gatensctBo «Jlanby, 2011.-352 ¢. — Pesxxum pocrymna:
http://e.lanbook.com/books/704/
2. CaBenweB U.B. Kypc o6mieit pusuxu. B 5 11. T2. DiieKTpuuecTBO U MarHeTU3M [IJIEKTPOHHBIN
pecypc]: Yuebnoe mocobue. 5-¢ u3a., ucnp. — CI16.: MznatensctBo «Jlamby, 2011.-343 c. — Pe-
xwuM goctyna: http://e.lanbook.com/books/705/
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3. CasenneB U.B. Kypc obmeli pusuku. B 5 T1. T3. MonekynspHas ¢pu3nka u TepMOIMHAMHUKA
[anexTpoHHBIN pecype]: YaebHoe mocodue. 5-¢ uz., ucnp. — CII0.: M3narenscTBo «JIaHbY,
2011.-209 c. — Pexxum mocryma: http://e.lanbook.com/books/706/
4. CasenbeB U.B. Kypc obmieit pusuku. B 5 11. T4. Bonmubl. Ontuka [3JIeKTpOHHBIN pecypc]:
Yuyebnoe nocobue. 5-¢ uz., ucnp. — CII6.: U3natenbctBo «Jlanby, 2011.-252 ¢. — Pexum gocry-
na: http://e.lanbook.com/books/707/
5. CagenbeB U.B. Kypc obmeit ¢puszuku. B 5 1. TS. KBantoBas ontuka. ATomHas ¢pusnka. Pusn-
Ka Tpepaoro tena. dusnka aTOMHOTO si/Ipa v 3JIEMEHTAPHBIX YaCTHI] [3JIEKTPOHHBIN pecypc]:
Yuebnoe nocodbue. 5-¢ uz., ucrnp. — CII6.: MU3natenbctBo «Jlanby, 2011.-369 ¢. — Pexum gocry-
na: http://e.lanbook.com/books/708/

0) 10MOJIHUTE/IbHASA JIUTepaTypa
1. Banor B.E. 3amaunm mo ¢u3myeckuM oOcCHOBaM MeXaHUKH: cOopHUK 3anad/B.E.lBaHoB,
I'.B.Cennmes, T.B.IHupokux - PUO ¢umuana TOYBIIO «MOU(TY)» B r. Cmonencke, 2008.-36
c.
2. "BanoB B.E.C6opHuK 337124 110 (pU3HYECKIM OCHOBaM MOJICKYJISPHO-KHHETHYECKON TEOpUU U
tepmoguHamuku/B.E.iBanos, [I'.B.Cemumes, T.B.IHupokux- PUO ¢umuana T[OYBIIO
«MDU(TY)» B 1. C™Monencke, 2008.-24 c.
3. Hupokux T.B. COOpHHK TeCTOBBIX 3adaHWii 1O (H3MKe: Y4eOHO-TIPAKTHYECKOE H3/a-
nue/[llupokux T.B., UBanor B.E., Cenumien I'.B., HaitnenoB B.A., Cmonenck: guman [OYBIIO
«MDBU(TVY)» B 1. CMonencke, 2009, - 88 c.
4. CenuieB ['.B. ®dusnyeckue uzmepeHus u ux oopadorka. Meroanyeckue pexkomenaanuu/ Ce-
mumes [.B.,borateipeB A.®@., sanoB B.E., Hlupokux T.B.- Cmonenck: PUO ¢punnana MOU B r.
Cmonencke, 2014.- 40 c.
5. Cemume I'.B. Bompocel u 3amaHuss Kk ja0opaTopHbIM paboTaM 1O  (QU3HUKE.
Yactel./I".B.Cenumen, T.B.IHupokux/Iloxg pen. A.®. boratsipeBa: Cmonenck: PUO ¢dunmana
I'OYBIIO «MBOU(TVY)» B 1. CMonencke, 2007.- 39 c.

8. Ilepeyenr pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHMKANMOHHON  cetn  «MHTepHeT»
HEO0OXOAMMBIX [IJIsl OCBOCHUS M CIUIINHbBI

1. TCCCJ 237-2008. Tabnuiibl cTaHAAPTHBIX CIIPABOYHBIX JaHHBIX. PyHIaMEHTaIbHbIE QU3H-
Yyeckue KoHcTaHThl. Pexxum noctymna: www.docs.cntd/ru/document/1200100402/.

2. I'OCT 8.417-2002 I'CH. E quanier BEJINYHUH. Pexum JIOCTyTIA!
www.fsetan.ru/library/doc/gost-8417-2002/.

3. CopaBounblii Mmarepuan 1o ¢usuke. Tabmuunple naHHble. Pexxum  gocryma:
www.fizportal.ru/help/.

4. Kypuan «Ycrnexu pusnueckux Hayk». Pexxum goctyna http://www.ufn/ru/.

9. MeToauuyecKue YKazaHnud AJas OﬁyanOIHI/IXCﬂ 10 OCBOCHHUIO JUCHUIIJITUHBI

JucuunnuHa npeaycMaTpuBaeT BO 1-M ceMecTpe JIEKIIUU KKy HEIENI0 U AEBATh YEThIpeX-
4acoBbIX J1abopaTopHbIX padoT. M3ydyeHue Kypca 3aBepiiaeTcs 3K3aMeHOM.

JucuunnuHa npeaycMaTpuBaeT BO 2-M ceMecTpe JIEKIIMU | yac B HEJENIO U JIEBSTh YeThIpexya-
COBBIX JJAOOpaTOpHBIX paboT. M3yueHune Kypca 3aBepIaeTcs 3a4eTOM C OLEHKOM.

JucuunnuHa npeaycMaTpuBaeT BO 3-M ceMecTpe JIEKIIUU | Jac B Helelto, MPaKTUUECKUe 3aHsi-
TUs | Yac B HEAENIO, YEThIPE YEeThIPeXdyacoBble JabopaTopHble pabOTHl M OJHA JAByXuyacoBas. M3ydenue
Kypca 3aBeplLIaeTcsi 7K3aMEHOM.

VYcnenHoe uzydeHue Kypca TpeOyeT MmoceuieHus JeKIUil, akTUBHOW pabOThl HAa MPAKTUYECKUX
3aHATUSAX U JJaOOPAaTOPHBIX paboTax, BBHIOJHEHUSI BCEX YUEOHBIX 3aJaHMN MperojaBaTelsi, O3HaKOMIIe-
HHS C OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYpPOH.
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Bo BpeMms1 JIeKIMH CTYJEHT I0JKEH BECTH KPATKUH KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIEKIMI MPEANoNaracT NpocMOTP KOHCIIEKTA B TOT )K€ J€Hb I10CIIE 3aHs-
Ttui. s 3T0ro HeoOXOAUMO OTMETHTh MaTepHasbl KOHCIEKTA, KOTOPbIE BBI3bIBAIOT 3aTPYIHEHUS IS
nonuManus. Ilpu 3Tom oOyyarommiicsi TOJMKEH CTapaTbCs HAWTH OTBET Ha 3aTPYAHUTENBHBIA BOIPOC,
UCIOJb3Ysl PEKOMEHI0BaHHYIO JIUTepaTypy. Eciu emy caMocToATeNnbHO He YAAI0Ch Pa300paThCsl ¢ MaTe-
pHuanoM, He0OX0IUMO CHOPMYIHPOBATH BOIIPOCHI M OOPATUTHCA K MPETIOIaBATEN0 Ha KOHCYIbTAUU HITH
OJIMOKaMIIEN JIEKIIH.

OObyuaromiemMycst HEOOX0IUMO PETYJISIPHO OTBOJIUTH BPEMs ISl TIOBTOPEHUS IPOIIEHHOTO MaTe-
puaiia, IpoBepsisl CBOU 3HAHUSA, YMEHHUS U HABBIKHU 110 KOHTPOJIBHBIM BOIIPOCAM.

[IpakTyeckue (CeMHUHAPCKUE) 3aHATHSI COCTABIIAIOT BAXKHYIO 4acTh NMPO(eCcCHOHAIBHOM TOATO-
TOBKH CTY/1eHTOB. OCHOBHas LieJIb ITPOBEACHUS IPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH — popMUpOoBaHUe
y CTYICHTOB aHAJINTUYECKOT0, TBOPUYECKOTO MBIIIIEHUS ITyTEM IPUOOPETEHUS IPAKTUUECKUX HABBIKOB.

Metoanyeckue ykazaHus K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSAM IO JUCLHUIUIMHE Hapsdy ©
paboueii mporpamMMoii u rpadguKoM yueOHOTO IpoIecca OTHOCUTCS K METOJUYECKUM JOKYMEHTaM, OIpe-
JEJISIOIIMM YPOBEHb OpraHU3alMy U KauecTBa 00pa30BaTeIbHOrO Mpolecca.

CopneprkaHne MpakTUIECKUX (CeMUHApPCKUX) 3aHsaTuil pukcupyetcst B PI1IJ] B pa3nene 4 Hactos-
el NporpamMmel.

Baxnoii cocraBisitomiei 1000 (GOpMBI TPAKTUIECKUX 3aHATHN SBISIFOTCS YIpaKHEHUS (3a1a-
Hus1). OCHOBa B YIPaXXHEHUU — MPUMEpP, KOTOPBIH pa3dbupaeTcs ¢ MO3ULUU TEOPHH, PA3BUTON B JIEKIIHH.
Kak npaBuiio, OCHOBHOE BHUMaHHUE yiemsieTcs: (GOpMUPOBAHUIO KOHKPETHBIX YMEHHUI, HaBBIKOB, YTO H
OIpeJIeIAeT COo/lepKaHue AEATENbHOCTH CTYJIEHTOB — PELIeHUe 3a/1a4, rpadguueckue padoThl, yTOUHEHHE
KAaTEeropuy U MOHATHI HAayKH, SIBISIOIINUXCS IPEAIOCHUIKON MTPABUIIBHOTO MBIIIEHUS U PEUH.

[TpakTnyeckue (ceMUHAPCKUE) 3aHATUS BBITOJHSIOT CIEIYIONIUE 3a/[auH:

CTUMYJIMPYIOT PEryJsipHOE M3y4eHUE PEKOMEHJIOBAaHHOM JHMTEpaTyphl, a TaKKe BHMUMATEIbHOE
OTHOILIEHUE K JIEKIIUOHHOMY KYpCY;

3aKpeTIsIOT 3HAHUS, MTOJIyY€HHbIE B IPOLECCE JIEKIIMOHHOTO 00YYEeHHsI U CaMOCTOATEIbHON pa-
00Tl HaJl TUTEPATYPOii;

pactuupstorT 00beM nMpodecCuOHAIBHO 3HAYUMbBIX 3HAHUN, YMEHUH, HABBIKOB;

MIO3BOJISIOT IPOBEPUTH IPABUIILHOCTD PaHEE MOJIYYEHHBIX 3HAHUI;

IIPUBUBAIOT HABBIKM CAMOCTOSITEILHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIJICHUS;

CHOCOOCTBYIOT CBOOOJHOMY OIEPHPOBAHUIO TEPMUHOJIOTHEN;

MPEIOCTABIISAIOT MPENOIaBaATENI0 BOZMOKHOCTh CUCTEMATHUYECKU KOHTPOJIUPOBATH YPOBEHb Ca-
MOCTOSITEIbHOI pabOTHI CTYICHTOB.

[Tpu moAroTOBKE K NPAKTHYECKUM 3aHATHAM HEOOXOAUMO POCMOTPETh KOHCIIEKTHI JIEKIUH U
METOJIMYECKUE YKA3aHUS, PEKOMEHOBAHHYIO JINTEPATYPY 110 TaHHOM TeME; MOATOTOBUTHCSA K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

Ha npakTtrueckom 3aHATHM CTYAEHTHI 110J] PYKOBOJCTBOM IIPENOAABATENS PEIIAIOT 33aJaud 110
naHHoM Teme. 3a 10-15 10 oxkoHYaHUS 3aHATHS NPENOAABaTENb MPOBOAUT NMHCbMEHHOE TECTHUPOBAHUE
WK OJTUI-0TPOC, TI0 Pe3yJIbTaTaM KOTOPBIX BBICTABIISETCS OLICHKA 3a MMPAKTHUUYECKOE 3aHSATHE.

JlaboparopHble pabOThl COCTABIAIOT BaKHYIO 4acTh NMPO(PECCHOHAIBHON MOJATOTOBKH CTYACH-
ToB. OHHU HampaBJIeHbl HA HKCIIEPUMEHTAIBHOE TTOATBEP)KICHUE TEOPETUYECKUX MOJ0XKEHUN U (OPMHUPO-
BaHUE y4eOHBIX U MPO(eCcCHOHANBHBIX TPAKTUUECKUX YMEHUH.

BrimonHenue cryieHTaMu J1abopaTopHBIX paboT HAMPaBJIEHO Ha:

00o0011eHne, cucTeMaTH3altIo, YriyOleHne, 3aKkperieHue NOIYyYeHHbIX TeOPETUUECKIX 3HAHUN
10 KOHKPETHBIM T€MaM JHUCLUIUINHBI;

dhopMHUpOBaHHE HEOOXOTUMBIX MTPOPECCHOHAITBHBIX YMEHHUI 1 HaBBIKOB.

JIMCUUTUIMHEL, IO KOTOPBIM TUTAHUPYIOTCS JIAOOpaTOpHbIe pabOThl U UX 00BEM, ONPEACISIOTCS
pabounMu y9eOHBIMU TIJIAaHAMM.

Metoanueckue ykazaHHs MO HPOBEIEHHUIO JTaOOpaTOPHBIX PabOT pa3pabaThIBAIOTCS HA CPOK
nevictus PIIJI (ITIT) u BiIrO9aroT:
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3ariaBHe, B KOTOPOM YKa3bIBaeTCsl BUJI paboThI (JlabopaTopHasi), ee MOPsAIKOBbIM HOMEp, 00beM
B Yacax U HAaMMEHOBAHUE;

11eJ1b PabOTHI

IpeaMET U Co/iepKaHue padoThI;

00opy/i0BaHuE, TEXHUYECKHE CPEICTBA, MHCTPYMEHT;

MOPsIIOK (IOCIEeI0BATENbHOCTD) BBIMIOJHEHUS PAOOTHI;

MpaBujIa TEXHUKU O€30MIaCHOCTH M OXPaHbl TPY/a MO JaHHOH paboTe (1Mo He0OXOAMMOCTH);

o0mue npaBuiIa K 0popMIIeHHIO PadoTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

CIHCOK JINTEPATYPHI (110 HEOOXOAMMOCTH).

Copepxanue nabopatopHbix padboT gukcupyetcs B PI1J] B pazaene 4 nHacTosieil mporpamMmei.

[Tpu manupoBaHUH JTa00PATOPHBIX PAabOT CIEeIyeT YUUTHIBATh, YTO HAPSIY C BEAYIICH LEIbI0 —
MOATBEPKICHUEM TEOPETHUECKUX MOJIOKEHUHN — B XOJI€ BBIMOJIHEHUS 33IaHUN Y CTYACHTOB (POPMHUPYIOT-
Csl MPAKTUYCCKUE YMCHHSI M HaBBIKH OOpaIleHus ¢ J1abopaTOpHBIM 000pYAOBaHUEM, aIIapaTypor u mp.,
KOTOpBIE MOTYT COCTaBJIATh YacTh MPOGECCHOHATBHON MPAKTUYECKOM MOATOTOBKH, a TAK)KE HCCIIe0Ba-
TeNbCKHE yMeHHUs (HaOromaTh, CpaBHUBATh, AaHAIM3HPOBATH, YCTAHABIMUBATH 3aBUCUMOCTH, JIEJIaTh BbI-
BOJIbI M 00OOIICHHSI, CAMOCTOSITEIbHO BECTH UCCIIEI0OBAHUS, ODOPMIISATH PE3YyIbTAThI).

CoctaB 3aanuii 1S J1a0opaTOPHOU PabOThI JOJHKEH OBITh CITIAHMPOBAH C TAKUM PAacdeTOM, YTOOBI
3a OTBEICHHOE BpEeMsl OHH MOTJIM ObITh KAYECTBEHHO BBIMOIHEHBI OONBITUHCTBOM CTYICHTOB.

Heo0XoauMbIiMU CTPYKTYpHBIMH 3JIEMEHTAMHU JIAOOPATOPHOU pabOTHI, TOMUMO CaMOCTOSITEIIbHON
NEeSITeIbHOCTH CTYJEHTOB, SIBIISICTCS MHCTPYKTAX, MPOBOJIMMBIN MpernoaBaTesieM, a TaKKe OpraHu3alus
00CYKJIEHHUSI UTOTOB BBITIOJIHEHUSI TAOOpaTOpHON pabOTHI.

Beimonnenuto naboparopHoil paboThI MpealecTBYeT MpoBepKa 3HAaHUN CTYAEHTOB — UX TEOPETH-
YeCKOI TOTOBHOCTH K BBITIOJTHEHHUIO 33/1aHUSI.

B xoze BbimosHeHus: 1abopaTopHON paboTHI CTYJEHT TOTOBUT OTYET O paboTe. B oTueT 3aHOCsATCA
Pe3yJIbTaThl BHIMOIHEHNS KaX/I0T0 IMyHKTA 3a/1aHus (CXeMbl, 1uarpamMmsl (rpaduxu), TaOiauibl, pacyeTsl,
OTBETHI Ha BOIIPOCHI MMYHKTOB 3a/1aHus, BBIBOABI U T.1.). [IpuMepHbIil 00pasen; oopmiieHus: oTueTa Npu-
Jaraetcs K JaHHOU nmporpamme (TpuioxeHue 3).

3a 10 MUHYT 10 OKOHYAHUS 3aHATHS MPENOIaBaTeNlb MPOBEPSET 00bEM BHIMTOIHEHHOW Ha 3aHSATHH
paboThl U OTMEUAET pe3yJIbTaT B paboueM >KypHale.

OcTaBmrecs: HEBBIMOTHEHHBIMU MTYHKTHI 33JJaHUsI CTYIEHT 0053aH JJ0JIe1aTh CAMOCTOSTENBHO.

[ToMuMO COOCTBEHHO BBIMIOJHEHHUS PAOOTHI ISl KaXIAOW JTaOOpaTOpHOU pabOTHI MPEeTyCMOTpEeHA
mpolielypa 3alluThl, B X0/1€ KOTOPOW IMPeroaaBaTesib MPOBOAUT YCTHBIA MM MUCbMEHHBIN OMpOC CTY-
JCHTOB JUISI KOHTPOJISI TIOHMMAaHUSI BBITIOJHEHHBIX MM W3MEPEHUH, MPaBUIBHON HWHTEPIpETAIlMHd TOTY-
YEHHBIX PE3YJIbTaTOB U YCBOCHUSI MU OCHOBHBIX TEOPETHYECKHUX U MPAKTHUECKUX 3HAHUH MO TeMe 3aHsi-
THS.

[Tpu moAroTOBKE K 3a4eTy U IK3aMeHY B JIONOJIHEHUE K N3YUYEHHIO KOHCIIEKTA JEKIMNA U yueOHbIX
mocoOni, HEOOXOIMMO TTOJIE30BAThCS YIEOHOU JTUTEPATypOid, pEKOMEHIOBAaHHON B HACTOAIICH MPOTpaM-
Me. [Ipu MOAroToOBKE K 3a4eTy U SK3aMEHY HY)KHO U3yYUTh TEOPHUIO: ONpEIEICHUs BCeX MOHATHIA U 3aK0-
HOB JIO COCTOSTHUSI TIOHUMaHHUsI MaTephalla, CaMOCTOSTEIbHO PEIIUTh 10 HECKOJIBKY THUIOBBIX 3a]1ad IO
Ka)XKJI0! TeMe.

CamocrositensHas padora ctyaeHToB (CPC) mo AWCIUIUIMHE WUTPAaeT BAXHYIO POJIb B XOJI€ BCETO
yueOHOro mporecca. Meroauueckue MaTepuanbl U pekomeHfanuu i obecnedeHusi CPC rorossarcs
MpernojaBaTesieM U BbIIAIOTCS CTYACHTY.

10. ITepeyenb MHPOPMALMOHHBIX TEXHOJOTHI, HCIOJb3YEeMbIX MPH OCYIIECTBJIEHUHN 00pa-

30BaTeJIbHOI0 MpoLecca Mo IMCUMILVINHE, BKJIWYas NMepeYyeHb NPOrPpaMMHOr0 odecneyeHusi U MH-
(GopMaMOHHBIX CIPABOYHBIX CHCTEM (NP HEOOXOAUMOCTH)
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[Tpu npoBeneHuu Ja00pPaTOPHBIX PadOT MPEIyCMAaTPUBACTCS UCIIOJIb30BAHUE CUCTEM MYJIBTH-
MeJua U MOJICIIMPOBAHUSI.

11. Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOM I OCyLeCTBIeHHs 00pa-
30BaTeJBLHOIO Npouecca Mo JUCHHUILJIHHE

TectupoBaHue Ha MPAKTHYECKHMX 3aHATHSAX NMpoBoauTcs B ayauTopunr Ne3(09, ocHaieHHOM
KOMITBIOTEPaMH.

JladopaTopHble padoThI 10 JAHHOW JUCIUIUIMHE MPOBOAATCS B YUEOHBIX Jlaboparopusax «Me-
XaHUKa U MOJIEKYIsipHas ¢usuka» (ayn. A-214, A-219) u «OnexktpudecTBo U MarHeTusm» (ayn. A-201,
A-217)
Jlaboparopust «MexXaHUKH U MOJISKYJISIPHOU (PH3UKMY» BKITFOYAET CIICIYIOIIHE Ja00paTOpHbBIE paOOTHI:
Jlaboparopnas pabora Ne 1. H3ydeHuwe MeTOAOB MPOBENEHHUS MPSIMBIX U KOCBEHHBIX HW3MEPEHHI U
00pabOTKU X PEe3yIbTATOB.
Jlaboparopnas pabora No 2. M3ydenuwe MeTol0B OOpaOOTKH pe3yibTaTOB MPSIMBIX MHOTOKPATHBIX
W3MEpPEHHUI.
Jlaboparopnas paGora Ne 3. M3yyeHne AUHAMHKH BpAalIaTENbHOTO JIBMXKEHUS TBEPJBIX TEll.
JlaGopatopnass pabGotra Ned. OmnpeneneHrne MOMEHTAa WHEPLUUHU BPAIIAIOMICHCS CHCTEMBI TEI.
Jlaboparopnas pabora Ne 5. 3ydyenue kojaeOaHUl MAaTEMATUYECKOTO MasiTHUKA.
Jlaboparopuass pabora Ne 6. 3ydenue konebaHuil (PU3HUSCKOTO MAITHHKA.
Jlaboparopnas pabora Ne 7. OmpeneneHrne MOMEHTAa WHEPLHUHU Kojieca METOOM KoJeOaHUH.
Jlaboparopnas pabora Ne8. OmpeneneHre MOMEHTa MHEPLIMU U MTpoBepka TeopeMsl LlITeitnepa mpu mo-
MO TPUPUIIIPHOTO OJIBECA.
Jlaboparopnast pab6otra Ne 9. Omnpenenenue Macchbl MOJISI BO3AyXa.
JlaGopatopnas pabota Ne 10. OnpenesneHue OTHOIIEHUS MOJIIPHBIX TEINIOEMKOCTEH BO3/1yXa.
JlaGoparopnast pabora Nell. Ompenenenue kodpduiiieHTa BHyTPEHHETO TPEHUS BSI3KOM KHUIAKOCTH TI0
Meroay Crokca.
Jlaboparopnas pabora Nel2. Ompenenenue Kod3(puIUEHTa BHYTPEHHETO TPEHUSI U CPEAHEN JJTUHBI
cBOOOHOTO Mpo0era MoJeKys BO3ayXa.
Jlaboparopnast pabora Nel3. M3ydyeHune cOOCTBEHHBIX KOJI€OAHUM CTPYHBI METOJOM pE30HaHCa
JlaGopatopHnas pabora Nel4. Omnpenenenue CKOPOCTH 3ByKa B BO3AYX€ U OTHOIIEHUS MOJISIPHBIX TEIJIo0-
€MKOCTEH [T BO3yXa METOJIOM CTOSYMX BOJIH
JlaGopatopnas pabora Nel5. OnpeneneHue CKOpOCTH 3ByKa B BO3IyXe METOJIOM MHTEephEpEeHIINH
Jlabopartopnast pabora Ne 16. I3mepeHne ckopoCcTH 3BYKa B BO3JyXe€ METOJAOM ciaBura ¢as

JlaGopartopust «DneKTpuuecTBa U MarHeTU3M» BKIIIOYAET CIICAYIONTUE JJa00paTOpHbIE padOTHI:
Jlaboparopnas pabora Ne 21. M3yueHue >IEKTPUYECKOTO COMPOTHBIICHUS METOJOM aMmIliepMeTpa
BOJIBTMETpPA

Jlaboparopnas pabora No22. M3yueHue 3aBUCHMOCTH MOIIHOCTH MCTOYHUKA TOKA OT COMPOTHUBICHUS
Harpy3Ku

Jlaboparopnas pabota Ne23. DkcnepuMeHTaIbHOE U3y4YeHne 00001eHHOro 3aKkoHa OMa

Jlaboparopnast pabora Ne24. OmpeneneHre €MKOCTH KOHJIEHCATOpa IMOCPEACTBOM OaIMCTHYECKOTO
raJibBaHOMETPA

Jlabopartopnast pabora Ne25. M3yueHune mpoieccoB 3apsiKy U pa3psaKyd KOHJIEHCATOpa

Jlaboparopnas pabora No26. M3yueHne XapaKTepUCTUK BaKyyMHOTO THOJa M MPOBEPKA 3aKOHA «TPeX
BTOPBIX»

Jlaboparopnas pabota Ne27. MccnenoBanne MarHUTHOTO TTOJISI COJICHOM 1A

Jlaboparopnast pabora Ne28. MccinenoBaHue MarHUTHOM MHIYKIIMH B JKeJe3€ OANTUCTUUECKHUM METOJIOM
Jlaboparopnas pabora Ne29. OtHoleHHe 3apsga SJEKTPOHA K €ro Macce METOJOM OTKIOHCHHS B
MarHMuTHOM T0JIe
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Jlabopartopnas pabora Ne3(. M3yueHue 3neKTpOHHOTO ociusuiorpada
Jlaboparopnas pabota Ne31. M3yuenue apdexra Xomna
Jlaboparopnas pabora Ne 32. CHsTHE Pe30HAHCHOW KPUBOW KOJIEOATEIHPHOTO KOHTYpa M OIpECICHUE
€ro JT0OpOTHOCTH
Jlabopartopnast pabora Ne33. M3yueHue peakcalimOHHBIX KOJICOAHHUH B CXeMe ¢ HEOHOBOM JIaMITOH
Jlaboparopuas padota Ne34. OnpeneneHue eMKOCTH KOHJIEHCATOPA METOAOM MEPHOIUICCKON 3apsIKU U
paspsaaku
Jlaboparopuast pabora Ne35. M3yueHue sSBICHHS TEPMOIICKTPOHHON 3IMUCCUU U OMpesesieHue padoThI
BBIXOJIa JIEKTPOHA
Jlaboparopuas pabota Ne 36. 3ydyeHne pe3oHaHCca HAPSDKEHUN B TIOCIIEIOBATEIIBHOM KOHTYPE
Jlaboparopnas padora Ne37. OmnpeneneHue OTHOUICHHS 3apsiaa 3JIEKTPOHA K €ro Macce METOJA0M OTKJIO-
HEHUSI B QJIGKTPHUYECKOM TIOJIE.
Jlaboparopust «ONTHKK» BKIIOYAET CIEAYIOLIUE JIa0opaTOpHbIe pPadOTHI:
Jlaboparopuas padota Ne 41. OnpenenceHue JIMHBI CBETOBOK BOJIHBI ¢ TOMOIIbIO Oumpu3Mbl DpeHerns
Jlaboparopnas pabota Ne 42. OnpeneneHue JIMHBI CBETOBOM BOJHBI ¢ TOMOIIIBIO Koiell HproToHa
Jlaboparopuass pabora Ne 43. HcciemoBaHue 3aBHCHMOCTH ITOKAa3aTelsl MPEIOMIICHUS BO3JyXa OT
JaBJICHUA ¢ TOMOIIbIO HHTEephepomeTpa Pemnes.
Jlaboparopuast padora Ned4. OnpeneneHue UTMHBI CBETOBOM BOJIHBI METOIOM JU(DPAKIIMK OT OJHOH IIIe-
.
Jlaboparopuast padora Ne 45. OmpeneicHue JIUHBI CBETOBOH BOJHBI IMPHU MOMOIIU TU(PAKITUOHHON
PEIIeTKH.
Jlaboparopnast pabota Ne46. M3ydeHue 3aKOHOB MOJSPU3ALIUNA CBETA
Jlaboparopnas pabota Ne 47. MccnenoBanue AUCTIEPCHH CTEKISTHHOM MPU3MBI
Jlaboparopnast pabora Ned8. M3yuenue aucrnepcun
JlaGopatopHnas pabota Ne 49. MccnenoBaHue TEMIOBOIO U3ITy4EHHS
Jlaboparopnas padota Ne 50. 3mepeHue BBICOKUX TEMIIEPATYpP C MOMOUIBIO ONTUYECKOT0 MUPOMETpa
JlaGopatopHnast pabota Ne 51. M3yuenue 3akoHoB hoTorPdexTa
Jlaboparopnas padota Ne52. Buemnuii potosddexr.
JlaGopatopnas padora Ne53. M3yuenue criekTpa Bo1opoJia
Jlaboparopnast pabota No54. N3yuenue nmapameTpoB JIa3epHOTO U3ITYyICHUSI.

.',’ o .
ABTOp KaH/.IeJar.HayK, JOIEeHT —F BrikoB A.A.

3aB. kadenpoit KaHI.TeXH.HAYK, TOI[EHT M - [upoxkux T.B.

[Tporpamma omoOpeHa Ha 3aceqannu kadenpsl usuku ot 12.10. 2015 roga, mpotokoi Ne 3.
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( DUITNAN
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JIMCT PETUCTPAIIUU USMEHEHUU
Howmepa crpanun

Ho- Bcero Hara
Mep aH- Hanmenosauune IMoanuce, ®©.J11.0.

nu3- 3a- Hy- | CTpa- BHECEHUS U3- Harta
u3- u Ne nokymeHTa, BHECILIETO U3MEHE-

Me- | Me- | HO- | jm- | HUIB . MEHEHUS B BBEJICHUS U3-
Me- BBOJSAILIETO HUS B TAHHBIN JK- N

HEH- | HEH- | BBIX | po- | HAOKY- JAHHBIN JK- MEHEHUS
HE- H3MEHCHMUA 3EMILIAP
Hug | HPIX | HBIX BaHH | MEHTC 3CMILIAP

bIX
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