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1. MepeyeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs No AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMy OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbI

[eab0 ocBOeHUs] IUCHUNJIMHBI SBISETCS IOATOTOBKA OOydaromuxcs K  HAY4HO-
HCCIIE0BATENbCKON e TEIbHOCTH, TPUOOPETEHNE TEOPETUIECKON 1 MPAKTUIECKOMN IMOJTOTOBKH, IT03BO-
JSIONIEH OPUEHTUPOBATHCS B HAYYHO-TEXHUYECKOW MH(OPMAIMKA W UCIOIH30BaTh HOBBIE (PU3NYCCKUE
MIPUHIUIIBI; (OPMUPOBAHUE B IPOIECCE M3YUYCHUS Kypca HAYyYHOTO MBIIUICHHS W MHPOBO33PEHHUS, B
YaCTHOCTH, TIOHMMAaHUsI TPAHMI] TMPUMEHUMOCTH PAa3INYHBIX (DU3MUECKUX IOHSATUH, 3aKOHOB, TEOPHH,
MOJICJICH, YMEHHUS MPAaBWIBHO OIIEHUBATH IOCTOBEPHOCTh PE3Y/IHTATOB SKCIIEPUMEHTATBHBIX U TEOPETH-
YeCKUX UCCIICTOBAHUM.

3agayaMu AUCHUIJIMHBI SBJISETCS U3YYECHUE OCHOBHBIX (DM3WUYECKHUX SBJICHUM; OBJaJcHHE (PyH-
JTAMEHTAJIbHBIMHU TIOHATUSIMH, 3aKOHAMU W TCOPUSIMH KJIACCHYECKOM M COBPEMEHHON (PU3MKH, a TaKKe
MeToAaMHu (PU3UYECKOTO HMCCIICIOBAHUS;, OBJIAJICHUE TPUEMaMH U METO/IaMH PEIICHUsI KOHKPETHBIX 3aa4
U3 pa3InIHbIX o0nacTel pU3MKM; O3HAKOMIICHUE C U3MEPUTEIILHON anmapaTypoid, GopMUpoBaHUE HABHI-
KOB IpOBeJeHUs (PU3HUECKOTO IKCIIEPUMEHTa, YMEHHUS BBIACIUThH (DU3HUECKOE COJepKaHUe B MPUKIIAJ-
HBIX 3aja4ax.

JucuunirHa HamnpaBieHa Ha (OpMHUpOBaHUE CIEAYIOIIMX OOIIEKYJIbTYPHBIX M MPO(ecCHOHAb-
HBIX KOMIICTCHIIUMN.
OIIK- | criocOOHOCTBIO MPUMEHATh COOTBETCTBYIOLIMM (PM3MKO-MaTeMaTHUYECKUI amnmapar, MeTO/Ib
9 aHaM3a M MOJCIMPOBAHMS, TEOPETUUYECKOTO W JKCIEPUMEHTAIBFHOTO HCCIEIOBAHUS TIPU
peleHnH NpoecCHOHATIBHBIX 3aJau
[TIK-2 | cnoco6HOCTRI0 00pabaThIBaTh pe3ysIbTaThl SKCIIEPUMEHTOB

B PE3YIbTATC U3YUCHUS JUCHUIIIMHBI CTYJCHT JOJIKCH:

3HaTh:
® OCHOBHBIC 3aKOHBI MEXAHWKH, MOJICKYJISPHOW (M3WKU M TEPMOJUHAMHUKH, OCHOBHBIC 3aKOHBI
ANEKTPOAMHAMUKH, YpaBHEHHs KOJIeOaHUI U BOJHOBBIX MPOIIECCOB, KBAHTOBHIE CBOMCTBA M3MY-
YCHMSI, DJICMCHTHl KBAaHTOBOH MEXAaHHKH, JICMEHTHI KBAaHTOBBIX CTATUCTHK, DJIEMEHTBHI (PU3UKU
siapa u snemeHTapHbix actuil (OITK-2)

YMmern:
® BBIBIATH (PU3NYECKYIO CYIIHOCTb SIBJICHUI U MPOIECCOB B YCTPONCTBAX pa3iIuyHON (puznye-
CKOI MpUpPOBI U BBIMOJHATH TPUMEHUTENBHO K HUM MpocThie TexHuueckue pacuersl (OITK-
2);
® [pUMEHATh 0a30Bble 3HAHHS B 00JaCTH (DU3HKO-MAaTEMaTHUYECKHX U €CTECTBEHHBIX HAYK B
npodeccronansHo# nesrensHocth (OITK-2);
e BBINOJIHATH JJAOOpaTOpHbIE W3MEpeHusi, 00pabaThiBaTh U MPEACTABIATh PE3YJIbTAThl Jlabopa-
topHbIx m3mepenuit (ITK-2).
Baapers:

® HMHCTpYMEHTapueM JUIsl pelieHns GU3NUeCKUX 3a1a4 B cBoel npeamerHoi oonactu (OI1K-2);
® METOAAaMHU IMOHMCKA M CHUCTeMAaTH3allMM HAYyYHO-TEXHHUYECKOW MH(OPMAILUH C LEeIbi0 BbIOOpa
ONTHUMAJILHOTO METO/Ia PEICHHs MOoCTaBlIeHHOW Gu3nueckoi 3amaun (I1K-2).
2. MecTo gucumnnuHbl B CTPYKType obpa3oBaTenibHOW NporpaMmmbli

HucnunmuHa oTHOCHTCS K 0a30Boi yactu mukia bl oOpa3oBaTenbHOM POrpaMMBbl MOJATOTOBKH
0aKkaJlaBpOB TIO HAIPABJICHUIO «DJEKTPOIHEPTETHUKA U DIIEKTPOTEXHUKA» C MpoduiieM MOATOTOBKU
«DNEKTPONPHUBOJ] M aBTOMATHKA MPOMBIIIJICHHBIX YCTAHOBOK M TEXHOJIOTHYECKUX KOMIUIEKCOBY.

B cooTBeTcTBUM ¢ y4eOHBIM IUTAHOM IO HAMPABIICHUIO «DIEKTPOIHEPTETUKA U DIICKTPOTEXHUKA»
mucrurnHa «Pu3ukay 6azupyercst Ha CIeIYIONUX TUCIUIUINHAX
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b1.b.18 «Teopernueckas MEXaHUKa»
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b1.B./IB.3.1 «®u3nyeckue uaMepeHust 1 00paboTka MX pe3yIbTaTOB»

3HAHMSI, YMEHUS U HaBbIKU, ITOJIyYEHHBIE CTYJIEHTAaMH B IIPOLIECCE M3YUEHMS JUCLIUILIMHBL, SIBJIS-
10TCs 0230 ISl U3ydeHUs! CIEAYIOUUX TUCITUILINH!
b1.b.11 «DnekTporexHnuecKoe 1 KOHCTPYKIIMOHHOE MaTEPUAIOBEICHUEY
b1.B.O/I.1 «MartemaTtudeckrue OCHOBBI IPOIPAMMHUPOBAHUS»

b1.B.O/1.13 «IIpuknagHas MexaHUKa»
b1.B.O/1.3 «DnekTpoHuka»

b1.B.O/1.14 «BpIcuras maremaTuka 2»
b1.B.JIB.9.1

«KOMHBI-OTCpHOC MOJCIHMPOBAHUC B 3a/iadax 3JICKTPOIIPUBOIA»

b1.B.JIB.10.1 «KoMnbtoTepHas 1 MUKpOIIPOLIECCOPHAsI TEXHUKA B 3JIEKTPOIIPUBOJIE
b1.B.JIB.10.2 «MUKPOKOHTPOJUIEPHI B 3JIEKTPOIPUBOJICH
B2.I1.2 «HayuHo-uccnenoBareibckas padoTa»

B2.1I1.3 «IIpenauniaomMmHas mnpakTUKa

3. 06beM gMCUMNUHBI B 3a4€THbIX eAMHULaX C YKa3aHUeM Konm4yecTBa akaaeMuyeckux
YyacoB, BbiferieHHbIX Ha KOHTaKTHyH paboTy obyuyarwwmxca ¢ npenogasaTtenem (no
BMAaM y4eOHbIX 3aHATMIN) U Ha CaMOCTOATENbHYIO paboTy obyyarowmxcs

AynuTopHas padora

[ukon: b1

Yactp nukia: 0azoBas Cemectp

Ne nucnunnzel o yueOHOMY IUIaHY: b1.5.6

Yacos (Bcero) 1o yueOHOMY IUIAHY: 432 1,2,3 cemectp
Tpynoemkocts B 3aueTHbIX equaunax (3ET) | 12 1,2,3 cemectp
Jlextuu (3ET, gacoB) 0.5:18, 0.5:18, 0.5:18 1,2,3 cemectp
[Mpaktuueckue 3austust (3ET, gacon) 0.5:18, 0.5:18, 0.5:18 3 cemecTp

Jlabopartopusbie pabotsl (3ET, gacon)

1;36; 0.5;18, 0.5;18

1,2,3 cemectp

O0Bem caMocTOATENbHOM paboThI
no yueoHomy 1uiany (3ET, wacoB Bcero)

180

1,2,3 cemectpbl

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

CamocrosiTesibHast padoTa CTyICHTOB

Bun pabor

Tpynoémkocts, 3ET, gac

N3yuenue maTepuaioB JeKIuil (JiK)

1.5,54

nucturnabl (CPC)

[ToaroToBka K MpakTUYECKUM 3aHATHM (113)

[ToaroToBKa K BBITOJHEHUIO U 3alUTE Ja00OPaTOPHOH paboThI (1a0) 1.5, 54
BrimonaeHne pacueTHO-TpadUueCKUX 3alaHUH 48/36, 48
BrinosiHeHue KypcoBoro npoexra (padoTsl) -
CaMocTOATEIbHOE N3YUYEHHUE JOTIOIHUTEIbHBIX MATEPHATIOB 6/36, 6
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HOI[I"OTOBK& K KOHTPOJIbHBIM pa60TaM

HOI[I"OTOBK& K TCCTUPOBAHUTIO

0.5; 18

IlogroroBka K 3ayery
Bcero: 5, 180
[ToaroToBka k 3x3ameny (1 u 3 cemectp) 2,72

4. CopepxaHve AUCLMUMNIIUHbI, CTPYKTYPUPOBaHHOE MO TeMaM C yKasaHUeM OTBeAEeHHOro
Ha HUX KONIM4ecTBa aKafeMU4YeCKUX 4acoB U BUAOB Y4EeOHbIX 3aHATUN

Bunpl yueOHOM 3aHITHIN, BKIIFOYAsi CAMOCTO-

Bceero -
No qacon ATENLHYIO pabOTy CTYJICHTOB, U TPYAOEM
TeMbl JUCHUIUTUHBI KOCTb (B 4acax)
/I Ha
TeCMY BT.4
JIK p nab CPC I/IHTelI.)a.KT
1 2 3 4 5 6 7 8
1 | Tema 1. Kunematuka. 16 1 1 4 10
2 | Tema 2. /luHaMHKa MaTepHAJIbHON TOYKH. 7 1 2 - 4
3 Tema 3. Padora. MomuocTs. Mexannueckas 6 1 1 i 4
JHeprus.
4 Tema 4. KunemaTnka u 1MHAMHKA a0COJIIOTHO 24 2 8 12
TBEPJOro TeJa.
5 | Tema 5. Mexanu4eckune KoJjed0aHus H BOJIHBI. 34 4 4 12 14
Tema 6. MouiexysipHas ¢pusuka. OCHOBHbIE
6 | ypaBHeHHS MOJIEKY/JISIPHO-KMHETHYECKON Teo- 28 4 4 8 12
puH.
7 Tema 7. OcHoBbI TepMOANHAMUKH. TenoBble 16 5 2 4 8
NPOLECCHI.
8 | Tema 8. PeanbHble ra3pl 7 1 2 - 4
Tema 9. lIpunuun nepuun. IlpeodpazoBanus
I'anuaes. Mocryaarel CTO. IlpeodpazoBanus
9 - 6 2 - - 4
Jlopenua. Ciencreus u3 npeodpasosanuii Jlo-
peHua.
Bcero B 1-m cemecTpe 180 yacoB no BceM BUaamM
y4eOHBIX 3aHATHIi (BKI04Yas 36 yacoB Ha moaroropky | 144 | 18 | 18 36 72
K 9K3aMeHY)
10 | Tema 10. DiieKTpocTaTHKA 8 2 2 - 4
11 Tema 11. DulekTpocTaT4yecKoe moJje B AUIJICK- 8 5 5 i 4
TPUKaX.
Tema 12. IIpoBOAHMKH B 3J1EKTPOCTATHYECKOM
12 16 1 1 6 8
noJie.
13 Tema 13. JHeprus cucremMsl 3aps/10B, 3aps- 6 1 1 ) 4
7KEHHOI'0 NPOBOJIHUKA, KOHJEHCATOopAa.
14 Tema 14. DiieKTpHYECKHH TOK H €ro Xapakre- 14 5 5 4 6
PHMCTHKH.
15 Tema 15. MaruutHoe nmose. MarHuTHas MH- 16 3 2 4 7
AYKIHS.
16 Tema 16. SIBjieHHne DJIEKTPOMATHUTHON HHIYK- 10 1 2 2 5
UM,
17 | Tema 17. MarHuTHoOe 1o0Jie B BellleCTBe. 9 3 2 - 4
18 | Tema 18. BuxpeBoe 3JIeKTpHYeCKOe MoJIe. 6 1 2 - 3
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19 Tema 19. Cucrema ypaBHenunit MakcBessia s 7 1 1 i 5
3JIEKTPOMATHUTHOTO MOJIf.
20 | Tema 20. Dj1eKTPOMArHUTHBIE BOJIHBI. 8 1 1 2 4
Bcero Bo 2-m CEMCCTpe 108 yacoB mo BceM BHIaAM 108 18 18 18 54
Y4eOHBbIX 3aHATHI
21 Tema 21. I'eomeTpuyeckas ontuka. Unrepde- 15 1 2 4 8 2
peHuus CBeTa.
22 | Tema 22. JIndpakuusi cBera. 24 2 2 8 12 2
23 | Tema 23. lucnepcus cBera. 4 1 1 - 2 1
24 Tema 24. Iloasipuzanus 3J1eKTPOMATHUTHBIX 15 1 2 4 8 2
BOJIH.
o5 Tema 25. KBanToBasi npupoaa u3jay4eHus. 5 1 2 i 2 2
TenJioBoe n3zayuenue.
26 | Tema 26. @oToraekTpudecknii 3¢ dekr. 9 1 2 2 4
Tema 27. ®uznuyeckue 0CHOBbI KBAHTOBOM Me-
27 | xanuku. CTauMoHapHbIe COCTOSIHUSL. YpaBHe- 5 2 1 - 2 1
Hue llpeaunrepa.
Tema 28. JIBuskenue cBo6oaHoi yacTuusl. Ilo-
28 | reHnUaNbHBINA 0apbep. TyHHeAbHBIN Y deKT. 7 2 2 - 3
YacTuua B NOTEHIHAJIBHOM siMe.
Tema 29. Ilorionenne, CHOHTAHHOE M BHIHY K-
29 | nenHoe u3aydenus. OnruyecKkue KBAaHTOBbIE 5 1 2 - 2
reHepaTophbl.
Tema 30. KBanToBble cratucTuku ®epmu-
30 JMupaxa n bo3e-JiiHmTeiiHa. JJIeKTPOHHBIN ra3 5 5 ) ) 3
B MeTaju1ax. TemnoeMmkocTs TBepaAbIX Teua. PDo-
HOHBI.
Tema 31. DiieMeHTHI 30HHON TEOPUM TBEPABIX
31 | Tesq. MeTasibl, ANIJICKTPHKH MOJYIIPOBOIHHU- 4 1 - - 3
KH.
32 | Tema 32. Sinepusbie cuibl. Moaeau sapa. 3 1 - - 2
33 Tema 33. SInepHble peakuuu. JjaeMeHTaApPHbIE 7 9 5 i 3
YACTHIBI.
Bcero B 3-m cemectpe 144 yaca mo Bcem BuaaM y4e0-
HBIX 3aHATHH (BKJIw4asi 36 yacoB Ha moaroroBky k | 108 18 18 18 54 10
IK3aMeEHY)
Bcero 432 yaca no Bugam y4yebHbIx 3aHATUMN
(BKntOUYaA 72 yaca Ha NOATOTOBKY K 9K3ameHam B1lwmu 3 | 360 | 54 | 54 | 72 180 10
cemecTpax)

Conepxkanue mo BuaamM y4eOHBIX 3aHATHIH

Tema 1. Kunematuka
Jlexuus 1. [Ipenmer u crpykrypa pusuku. Meton ¢usudeckoro uccienopanusi. Guznyeckue oc-
HOBBI MeXxaHUKH. IIpocTpaHCTBO, BpeMs, OBM)KEHHE. DieMeHThl KuHematuku. Cucrema oTcyera.
[Iepemenienue, ckopocth, yckopenue. (1 gac).
IIpakTuyeckoe 3anaTue 1. Kunematnka marepuansHoit Touku (1 gac).
JlabopaTopnas padora 1. I3yyeHne MeTO10B NPOBEAECHUS NMPSIMBIX U KOCBEHHBIX U3MEPEHUN U
00paboTKN X pe3ynbTaToB (2 Jaca).
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Jladoparopnasi padora 2. M3yueHue MeTo0B 0OpaOOTKH PE3yJbTaTOB MPSMBIX MHOTOKPATHBIX
u3MepeHuil (2 yaca).
CamocrositesbHast padora 1. I[TogrotoBka k JieKuuu (M3y4eHHE TEOPETHUECKOrO MaTepuania Io
teme). [ToAroToBKa K BBHIMOIHEHUIO U 3amuTe JadopatopHoil pabotel Ne 1 u Ne 2 (u3yyenue meronuye-
CKUX YKa3aHUM, MpeaBapuTebHas mpopaboTka TexHojJornyeckoro nukia). [loaroroBka k mpakTHuecko-
My 3aHATHIO (M3y4EHHE TEOPETUYECKOr0 MaTepuasa 1o TeME, IOJr0TOBKAa K TECTUPOBAHUIO, BBIIIOJIHE-
HHUE JOMAIITHETO 3aJjaHusl — perieHue 3aaad) (Bcero k reme Nel — 10 gacos).
Texkyuuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHUH JIOIMYCKa K J1a00paTOpHBIM paboTam, 3a-
IIUTa JIAOOPAaTOPHBIX PabOT.

Tema 2. luHaMuKa MaTepHAJIbHON TOYKH.
Jleknms 2. JlnHaMuka marepuaibHON Toukd. 3akoHsl HeroToHa. Cuna. Macca. Mmnynsc. Cucre-
™Mbl yactuil. Llentp unepiuu. 3akon coxpanenus ummnyibca. (1 gac).
IIpakTnueckoe 3ansaTue 2. J[unamuka MatepuanbHoii Touku (2 yaca) KontponbpHas padora No 1.
CamocrosiTesibHas padorta 2. [loaroToBka K JIeKIuu (M3y4eHHUE TEOPETUUYECKOTO MaTepuasa mo
teme). [loaroroBka K mpakTUYECKOMY 3aHATHIO (M3y4ye€HUE TEOPETHYECKOro MaTepualia 1o TeMe,
[IOJIFOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHHUE JIOMAIIIHETO 3a/1aHus — pEeUIeHHE 3a/1a4) (BCEro K TeMe
No2— 4 gaca).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC 10 TEME MPOHJEHHOMY JIEKIIHOHHOMY MaTepuaiy.

Tema 3. Padora. MomHocTh. MexaHuveckasi JHepPrusi.
Jlekumus 3. Pabora. MomHOCTh. MexaHuuecKast YHeprusl. 3aKOH COXpaHSHUSI MEXaHUICCKOW JHEP-
run. JluccunatuBHbIE CUITBL. 3aKOHBI COXPaHEHUs U MPUHIUIIBI CUMMETpuH (2 gaca).
IpakTuyeckoe 3anaTue 3. Pabota. 3akoH coxpaHeHusi Mexannueckoi suepruu (1 gac).
CamocrosiTeibHasi padora 3. [loaroroBka K Jiekuuu (M3yuyeHHE TEOPETUUECKOro MaTepuaia 1o
teme). [loaroroBka Kk MpakTUYECKOMY 3aHATHIO (M3ydye€HUE TEOPETUUYECKOro MaTepuana Mo Teme,
MOJIFOTOBKA K TECTUPOBAHUIO, BBIITOJHEHHUE JJOMAIIIHET0 33/1aHUs — PelLleHHe 3ajiay) (BCero K TemMe
Ne3— 4 qaca).
Texyummii KOHTPOJIb — YCTHBIM OIIPOC IO TEME 10 NPOHACHHOMY JEKIIMOHHOMY MaTepHaIy.

Tema 4. KunemaTuka u AuHAMHUKA a0COJTIOTHO TBEPAOI0 TeJa.
Jlexuus 4. KunemaTnka u 1nHamMuKa abCOJIFOTHO TBEpJOro Teja. BpaieHnue TBepaoro reiaa oTHO-
CUTEIIbHO HEMOABMKHOM Oocu. MoMeHT uHepuuH. [lnockoe nBuxkeHue. YpaBHEHUS IBUKEHHUS, MO-
MeHT ummyinbca (1 gac).
Jleknus 5. DHeprusi CUCTEMBI YaCTHUII. 3aKOH COXpaHEHUs MOMEHTa uMItyJbcea (1 gac).
IIpakTnueckoe 3ansaTue 4. Kunemaruka u nuHamuka abCoJIOTHO TBepaoro Tena (2 yaca). Kon-
TpoJpHas pabora Ne 2.
Jlaboparopnasi padora 3. OnpeneneHne MOMEHTa MHEPLIMM Bpalllaloleicst cuctemsl Ten (4 ya-
ca).
JlabopaTopnasi pa6ora 4. V3yueHue NMHAMUKH BpaIlaTeIbHOTO JBUKEHHS TBEPABIX Ten (4 ua-
ca).
CamocrosiTeabHast padora 4. [loaroroska k jekunu (M3yuyeHHE TEOPETUUECKOro MaTrepuaia 1o
teme). [ToaroroBka K BBIMOTHEHUIO U 3amiuTe J1abopaTopHOoi paboTsl Ne 3 u Ne 4 (uzyuenue me-
TOJUYECKUX YKa3aHWHU, MpeBapuTeIbHas MPopaboTKa TEXHOJIOTHYECKOro 1ukia). [loaroroska k
MIPAKTUYECKOMY 3aHIATHIO (M3y4EHHE TEOPETHUECKOro MaTepuana Mo TemMe, MOJAroTOBKa K TeCTH-
POBaHMIO, BHIITOJIHEHUE IOMAIIIHETO 33aJaHusl — pelieHue 3aaa4) (Bcero k reme Ned — 12 gacos).
Texkyumii KOHTPOJIb — YCTHBIN ONPOC MPHU MPOBEIEHUH JIOMYCKa K JIaOOpaTOPHBIM paboTaM, 3a-
mUTa 1ab0paTOpHBIX padoT.

Tema 5. Mexannuyeckue Ko1e0aHUSI U BOJIHBI.
Jlexuus 6. Konebanus. CobctBeHHbIE KosleOanus. 'apMOHHUECKUi ocIyuiaTop. MaremaTuyecKuii
MaaTHHK (1 4ac).
Jlexuust 7. DHEPrust Mpu rapMOHUYECKUX KOJIeOaHHIX. AHIAPMOHUYECKUN OCIMILIATOP. JInHEHHbIH
OCIIILIATOP ¢ 3aTyxanueM (1 gac).
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Jleknust 8. BeiHyX/IeHHbIE KOJICOaHHS OCHIIIIATOpA MPU MEPUOJIUYECKOM BO3JCHCTBUU. Pe3o-
HaHc (1 gac).
Jlexuus 9. [Napamerpuueckue konebanust u aBrokojeOanus. CirokeHne rapMOHUYECKHX KoJieOa-

HHUM OJIMHAKOBOM 4acToThl (1 4ac).

IIpakTuyeckoe 3aHsiTHE 5. DHEPTUs NMPU TAPMOHHUECKUX KOICOAHUSX. AHTAPMOHUYECKHI OCIIUII-
asTop (2 waca). KonrponsHaas padora Ne 3.

IIpakTuyeckoe 3ansaTue 6. [lapamerpuyeckue koaedanuss U aBTokoyieOaHus (2 yaca).

JlabopaTopnasi paGora 5. V3yuenue konebdaHuil MaTeMaTHUYECKOI0 MasiTHUKA (4 vaca).
JladopaTropnasi padora 6. V3yueHue konebanuii puznueckoro MasTHUKA (4 yaca).
JlaGopaTopnas padora 7. V3yuenne coOCTBEHHBIX KOJeOaHMI CTPYHBI METOJOM pe3oHaHca (4
qaca).

CamocrosiTesbHas padora S. [logroroska k Jiekiuuu (M3y4yeHUE TEOPETUUECKOIO MaTepualia 1o
teme). [loaroToBka K BBIMIOJHEHUIO U 3alIuTe J1abopaTopHOil paboTel No 5, 6 u Ne 7 (uzydeHue
METOJIMYECKUX YKa3aHWM, peaBapuTebHas IpopadoTka TeXHoJornyeckoro nukia). [loaroroska
K TPaKTUYECKOMY 3aHATHIO (U3yuYeHHE TEOPEeTHUYECKOro Marepualia 1o TeMme, MOJAroTOBKa K Te-
CTUPOBAHMIO, BBHIIOJIHEHUE JOMAIIHETO 3aJaHus — pelieHre 3aaa4d) (Bcero k teme NeS — 14 ya-
COB).

Texkyumuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHHUH JIOIYCKa K J1a00paTOpHBIM paboTam, 3a-
IIUTa JIA0OPAaTOPHBIX PabOT.

Tema 6. MoJiexyJsipHas ¢pusuka. OCHOBHbIe YPABHEHHMS MOJIEKY/ISIPHO-KMHETHYECKOH TEeOpHH.
Jlekumus 10. MonexynsipHas Qu3uka U TepMOAMHAMHKA. METOAbI OMUCAHUS MAKPOCKOMUYECKUX
cucteM. OCHOBHBIC YPaBHEHHUSI MOJICKYJIIPHO-KMHETHUYECKON TeopuH sl AaBieHus u sHepruu. (1
qac).

Jlekums 11. Onsit lItepna. Pacnipenenenne Makcsemia. Pacnipenenenue bonsiimana. PaBHOMep-
HOE pacipe/iesieHre YHEPIUu 1o CTeNeHsIM cBo0oabl. BHyTpenHss sHeprus (1 gac).

Jlekums 12. CpenHee yucio CTOIKHOBEHUH B cekyHAy. CpenHsis uIMHa cBOOOJHOTrO rpodera Mo-
nexyn. Kunernueckue mporneccsl (1 gac).

Jlexnus 13. OnbITHBIE 3aKOHBI SIBIIEHUH TIepeHoca. BriBoa koaddurmenta nuddysun (1 gac).
IIpakTnueckoe 3ansiTue 7. OCHOBHbIE YpPaBHEHMS MOJIEKYIIPHO-KMHETHYECKOM Teopuu (2 daca).
IIpakTnueckoe 3ansaTne 8. Buyrpennss sneprus (2 yaca). KontponbHas padora Ne 4.
JlaGopatopnas padora 8. Onpenenenue Maccsl MoJIst Bo3ayxa (4 gaca).

JlabopaTopunas pa6ora 9. Onpenenenrue Kod3h(UIIMEHTa BHYTPEHHETO TPEHUS BS3KON >KUIKOCTH
o metony Crokca (4 yaca).

CamocrositeibHas padora 6. [loaroroska k JiekMM (M3y4€HUE TEOPETUYECKOTO MaTepuaia o
teme). [loroToBKa K BBHITIOJHEHUIO U 3amuTe J1abopatopHoit paboThl Ne 8 u Ne 9 (u3yuenue me-
TOJIMYECKUX yKa3aHWH, MpeaBapUTeIbHas NIpopaboTKa TeXHOIornyeckoro nukia). [oaroroska k
MPAKTUYECKOMY 3aHATHUIO (M3y4yeHHE TEOPETUUYECKOro MaTepuaia Mo TeMe, MOAr0OTOBKa K TeCTU-
POBaHMIO, BBHITIOTHEHUE IOMAIITHETO 3aJ]aHus — pelieHue 3aaa4) (Bcero k Teme Ne6 — 12 gacoB).
Texyumii KOHTPOJIb — YCTHBIN ONPOC MPU MPOBEIEHUH JIOMYCKa K JIaDOpaTOPHBIM paboTaM, 3a-
muTa 1abopaTopHBIX padoT.

Tema 7. OcHoBBbI TepMOAMHAMUKH. TenuioBbie npoueccsl.

Jlexuus 14. Tennossie npoueccsl. Pabora u ternota. IlepBoe Hayano tepMmoauHamMuky. Teroem-
KOCTb. AnmabaTHsIi poriecc. YpaBHenue [lyaccona (2 gaca).

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

Jlekuust 16. DuTponus. CTaTUCTUYECKOE HCTOJIKOBAaHUE SHTpONMU. BTOpoe M Tperhe Hauamna
tepmoanHamMuku (1 gac).

IIpakTuyeckoe 3ansaTue 10. [lepBoe u BTOpoe Hauana TepMoauHaMuku (2 yaca). KoHTpoiapHas
pabota Ne 5.

Jladoparopnasi padora 10. OnpeneneHre OTHONMICHUSI MOJISIPHBIX TEIUIOEMKOCTEH Bo3ayxa (4 ua-
ca).
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CamocrositeibHast padora 7. IloaroroBka K JieKuuu (M3y4e€HUE TEOPETUYECKOTO MaTepHasa 1o
teme). [loaroToBka K BHIIOTHEHUIO U 3amuTe JabopaTopHoil padoTsl Ne 10 (u3yueHune meroauye-
CKUX YKa3aHHii, NpeJBapuTelbHas NpopaboTKa TexHoJoruyeckoro nukia). [loaroroBka k mpak-
TUYECKOMY 3aHATHIO (HM3Y4YE€HHE TEOPETHUECKOTO MaTepuaia Mo TeMe, OArOTOBKAa K TECTUPOBA-
HUIO, BBITIOJIHEHUE JIOMAIIIHEr 0 331aHus — pelleHue 3a1a4) (Bcero k Teme Ne7 — 8 yacos).
Texkyuuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHHUH JIOIMYCKa K J1a00paTOpHBIM paboTam, 3a-
IIUTa JIA0OPaTOPHBIX PabOT.
Tema 8. PeanbHble rassl
Jleknus 17. YpaBHEHHE COCTOSHUSA peaabHOTO raza. CUiIbl B3aUMOJICHCTBUS MEXKITY MOJICKYJIaMHU
peasibHOTO ra3a. BHyTpeHHss sHeprus peanbHoro rasa (1 gac).
IIpakTnueckoe 3ansitue 11. YpaBHeHHE COCTOSHUS peabHOrO rasza (2 yaca).
CamocrosiTesbHas padora 8. [loaroroBka k Jiekiuu (M3y4eHHE TEOPETUUECKOr0 MaTepHuaia 1o
teme). [loaroToBka K MpakTUYECKOMY 3aHATUIO (M3y4YE€HUE TEOPETUYECKOro MaTepualia 1o Teme,
[IOJIFOTOBKA K TECTUPOBAHMIO, BHIIIOJIHEHUE JIOMAIIIHETO 3a/I1aHUs — peLIeHHe 3a/1a4) (BCEro K TeMe
No8 — 4 gaca).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 10 TEME IO NPOMACHHOMY JIEKLIHOHHOMY MaTepuaiy.
Tema 9. llpunuun nnepunu. [IpeodpasoBanus I'anuues. Ilocryaarsr CTO. Ilpeodpa3oBanus Jlo-
penua. Cieacreus u3 npeodpasosanuii Jlopenua.
Jlekums 18. [Mpunuun unepuuu. [IpeoOpazoBanus ['anmunes. [loctynarer CTO. IIpeobpa3oBanus
Jlopenna. CnenctBus u3 npeodpazoBanuii Jlopenna (2 vaca).
CamocrosiTeibHasi padora 9. [loaroroBka K jiekuuu (M3ydyeHHe TEOPETUUECKOro MaTrepuaia 1o
teme) (Bcero k TeMe Ne9 — 4 yaca).
Texymmii KOHTPOJIb — YCTHBIN OIIPOC IO TEME 10 NPOHACHHOMY JEKIIMOHHOMY MaTEpHaIy.
Tema 10. DirekTpocTaTnKa.
Jleknms 19. Dnextpuueckue 3apsAapl. 3aKOH cOXpaHEHUs 3apsana. 3akoH Kyiona. DnekrpocraTu-
4yeckoe MoJie B Bakyyme. HanpsbkeHHOCTh anekTpoctarndeckoro nosis. [IpuHunun cyneprno3unun
noniet (1 gac).
Jlexnus 20. [ToTok HanpspDKEHHOCTH dIeKTpocTaTrdeckoro noiis. Teopema [Maycca st anexTpo-
CTaTHYECKOTO o B BakyyMme. [Ipumenenne teopemsl ['aycca s pacuera 37€KTpOCTaTHUECKHUX
nosiedt. Lupkynsauus snekrpocrarudyeckoro noss. [lotenuuan anexkrpocratuueckoro nois. Cesi3b
HaNpsHKEHHOCTHU M MOTEHIMala 3JeKTpocTaTudeckoro mos (1 gac).
IIpakTnueckoe 3ansitue 12. HanpspkeHHOCTH M MOTEHIMAT AJIEKTPOCTAaTUYECKOro o (2 yaca).
KontposnsHas pabora Ne 6.
CamocrositesbHas padora 10. [lonroroBka k jgeKkuuu (M3ydeHHE TEOPETHUECKOTO MaTepuasa
no teme). [ToaroToBKa K MpakTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETUUYECKOro MaTepuaa 1o Te-
Me, MOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHETO 33JaHUsl — pelIeHne 3aja4) (BCero K
teme NelO — 4 gaca).
Texyummii KOHTPOJIb — BHIOOPOYHAs TPOBEPKA JIOMAIIIHETO 33/1aHUs, YCTHBIA OMpPOC Yy AOCKH, Te-
CTHUPOBaHHUE.
Tema 11. DurekTpocTaTH4YecKoe MOJIe B IUIJICKTPUKAX.
Jleknms 21. DnexkrpocraTuueckoe nose B audiektpukax. [lonspusoBanHocts. Teopema [aycca
JUISL 3JIEKTPOCTATUYECKOTO TOJIS B IUAJIEKTPUKAX. DJIEKTpUUECKoe cMeleHue. Juanexrpuueckas
MIPOHUIIAEMOCTh. Y CIIOBUS HA TpaHMIIE pa3JieNia AUIIEKTPUKOB (2 yaca).
IpakTuyeckoe 3ansaTHe 13. DIeKTpoCTaTHIECKOE MMOJIE B AUDJICKTpHUKaX (2 daca).
CamocrositesbHas padora 11. IloaroroBka k jgekuuu (M3y4eHHE TEOPETHMUECKOTO MaTepuasa
1o teme). [TonroToBka K MpakTUYECKOMY 3aHATHIO (M3Y4YE€HUE TEOPETHYECKOro Marepuana o Te-
M€, NTOATOTOBKAa K TECTUPOBAHUIO, BBIIIOJIHEHUE JTIOMAIIHETO 3aJaHMsl — pelIeHHe 3a7a4) (BCEro K
teme Nel 1— 4 gaca).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 10 TEME IO NPOMACHHOMY JICKIIUOHHOMY MaTepHuaiy.
Tema 12. [IpoBOAHMKH B 3JIEKTPOCTATHYECKOM TI0JI€.
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Jlekumsi 22. [IpoBOJHUKHN B 3JIEKTPOCTATUYECKOM TMOJE. DJIEKTPOEMKOCTh YEIMHEHHOIO MpO-

BojHUKA. B3aumuas emxocts. Kongencaropsr (1 gac).

IpakTuyeckoe 3ansTue 14. Kongencarops (1 gac).

JlaGopatopuas padora 11. OmpeneneHue eMKOCTH KOHJEHCATOpa MOCPEACTBOM OaIMCTHYe-

CKOT'0 rajibBaHOMeETpa (2 Jaca).

JlabopaTopHasi padora 12. 3y4yeHue poreccoB 3apsiiKU U pa3psiiKu KoHAeHcaTopa (2 yaca).

JlabopaTopnasi pabora 13. OnpeneneHne eMKOCTH KOHJEHCATOpa METOIOM NEPUOANYECKOH 3a-

PAAKY U pa3psaaku (2 daca).

CamocrosiTesibHas padora 12. [ToaroroBka K JeKIUH (M3y4eHHE TECOPETUUYECKOTO MaTepuaia

no teme). [ToAroToBKa K BRITOJHEHHIO U 3amuTe TadbopaTopHoit padoTsl Ne 11, 12 u 13 (u3yuenue

METOAMYECKUX YKa3aHHM, IpeaBapuTesibHas IpopaboTKa TeXHoIornyeckoro nukia). [loaroroska

K IPaKTUYECKOMY 3aHATHIO (U3yuEHHE TEOPETHUYECKOro Marepuala Mo TeMe, MOJrOTOBKA K Te-

CTHPOBAHUIO, BBIIIOJHEHUE JIOMALIHEro 3aJjaHus — pelleHue 3a1ad) (Bcero k teme Nel2 — 8 yva-

COB).

Texymmii KOHTPOJIb — YCTHBIN ONPOC MPH NMPOBEACHUN JOIYCKA K JJAOOPaTOPHBIM paboTaMm.
Tema 13. DHeprusi cucTeMbl 3aps/10B, 3aPAKEHHOT0 MPOBOIHUKA, KOHIEHCATOPA.

Jlekuus 23. DHeprusi cuctembl 3aps]0oB, 3apsDKEHHOIO MPOBOJHMKA, KOHJEHcaTopa. DHEeprus

aeKTpocTaTuueckoro mnosisi. O6beMHas IIOTHOCTH dHepruu (1 gac).

IIpakTnueckoe 3ansTHe 15. DHeprus 3apsHKEHHOr0 MPOBOJHMKA U KOHeHcaTopa (1 gac).

CamocrositesibHasa padora 13. [loaroroBka Kk JeKuu (M3y4e€HHUE TECOPETUUYECKOrO MaTepuasa

no teme). [ToaroToBKa K MPakTUYECKOMY 3aHATHIO (M3y4YE€HHE TEOPETHUECKOro Marepuania Io Te-

Me, IOJAFOTOBKA K TECTUPOBAHUIO, BBIIIOJHEHUE JOMAIIIHETO 3aJjaHus — PelleHue 3a1a4) (BCero K

teme Nel3— 4 gaca).

Texkymmii KOHTPOJIb — YCTHBINM OIIPOC 10 TEME MO MPOMJACHHOMY JIEKHIMOHHOMY MaTepHay.
Tema 14. DileKTpHYeCKHH TOK M €r0 XapaKTepHUCTHKH.

Jlekums 24. DieMeHThl KJIaCCUYECKON Teopuu 3JEKTPOIPOBOJHOCTH MeTauloB. BbIBO 3aKOHOB

Oma u xoynsa — JleHna. 3aTpyiHEHUSI KJIACCUYECKOW DJIEKTPOHHOM TEOpHH. ['paHUIIBI IpUMe-

HUMOcCTH 3akoHa Oma (1 gac).

Jleknms 25. 3akon OMa 1711 HEOZHOPOJHOIO y4yacTKa LENU. DJIEKTPOBIKYIIAs CUjla, HaIpPsKe-

nue. [Ipasuna Kupxroda (1 gac).

IIpakTnueckoe 3ansitue 16. 3akon Oma u npasuna Kupxroda (2 gaca). KonrponbHas padota Ne

7.

JlaGopaTopHas padora 14. DxcriepuMeHTaIbHOE U3ydeHrne 00001eHHoro 3akoHa Oma (2 gaca).

JlabGoparopuas padora 15. 3yyeHre 3aBUCHMOCTH MOITHOCTH UCTOYHHMKA TOKA OT CONPOTHUBIIE-

HUS Harpysku (2 gaca).

CamocrositesibHas padora 14. [lonroroBka k JeKUuu (U3ydeHHE TEOPETHUECKOIO MarepHhalia

no teme). [ToaroToBka K BBIOJHEHUIO M 3amuTe jJabopaTopHoil padoTsel Ne 14 u 15 (u3yuyenue

METOJIMYECKUX YKa3aHHM, peaBapuTeNbHas MpopaboTKa TeXHoJornyeckoro nukia). [loaroroka

K IPaKTHUYECKOMY 3aHATHIO (M3y4YE€HUE TEOPETHUYECKOr0 MarepHuaa o TeME, MOJArOTOBKA K Te-

CTUPOBAHMIO, BBHIITOJHEHUE JOMAIITHETO 3aJaHus — pemieHre 3aaa4d) (Bcero k teme Nel4 — 6 ya-

COB).

Texyummii KOHTPOJIb — YCTHBIN ONPOC MpU MPOBEACHUH JIOMTyCKa K 1a00paTOpHBIM paboTam.

Tema 15. MarautHoe noJie. MaraHuTHasi MHAYKI U,

Jlekuust 26. MarautHoe 1moJie MOCTOSTHHOrO Toka. 3akoH buo-Capapa-Jlamiaca u ero npumeHne-

HUE JJig pacyeTa MarHuTHoro noss (1 gac).

Jlekumst 27. BuxpeBoil xapakTep MarHuTHOTO noJid. [{UpKyIsiuss MarHUTHOTO MOJSl B BAKYyME.

ITotok BekTOpa MarHuTHOM MHAYKLMU. Teopema ["aycca g marauTHOro noss (1 yac).

Jlekums 28. 3akon Amnepa. Kontyp ¢ Tokom B MaruutHoM mojie. Cuna Jlopenua. J[Buxenue 3a-

PSDKEHHBIX YacTUIl B MarHUTHOM T1oJe. Dddexr Xommra (1 yac).

IIpakTuyeckoe 3ansaTue 17. 3akon amnepa. Cuia Jlopenna (2 vaca). Kontpoasnas padora Ne 8.
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JlabopaTopHas padora 16. lccienoBanne MarHuTHOTO TOJIsI cojieHom A (2 yaca).
JlabopaTopuasi pa6ora 17. Uzyuyenne r¢dexra Xona (2 gaca)
CamocrositesibHas padora 15. [loaroroBka K JeKuM (M3y4eHHUE TECOPETUYECKOTO MaTepuasia
no teme). [TonroToBka K BBIOJHEHHIO M 3amuTe JabopaTopHoil padoTel Ne 16 u 17 (uzyuenue
METOJIMYECKUX YKa3aHHM, peaBapuTeIbHas MpopadoTKa TexHoJornyeckoro nukia). [loaroroka
K IPaKTUYECKOMY 3aHATHIO (U3y4YEHUE TEOPETUYECKOIo Marepuala I0 TeMe, MOATr0TOBKAa K Te-
CTHUPOBAHUIO, BHIMIOJHEHHUE JIOMAIIIHETrO 3a/laHus — pelleHue 3aaav) (Bcero Kk teme Nel5 — 7 ya-
COB).
Texymmii KOHTPOJIb — YCTHBIM ONPOC MpU MPOBEACHUH JOMTYyCKa K 1a00paTOpHBIM paboTam.
Tema 16. SIB1eHHe 2JIEKTPOMAarHUTHON MHAYKIUH.
Jleknus 29. SIBieHue 31eKTpOMarHuTHOM WHAYKIMHU. 3akoH Papanes-Jlenua. MHIyKTUBHOCTD.
SBnenue camomnaykiuu (1 gac).
IIpakTuueckoe 3ansaTue 18. 3akon Papanes-Jlenna. UnaykrusHocTs (2 yaca). KontponbHas pa-
6ota Ne 9.
JlabopaTopuas pa6ora 18. VccnenoBanne MarHUTHON MHIYKIUU B Kelle3e OATMCTHYECKUX
MeToaoM (2 Jaca).
CamocrosiTesibHas padora 16. [ToaroroBka k JeKuuu (M3ydeHHE TEOPETHUECKOIO MarepHualia
1o teme). [loaroroBka K BBIIOJHEHUIO U 3aluTe jJadbopatopHoil padotel Ne 18 (n3yuenue mero-
JTMYECKHUX yKa3aHUH, MpeaBapuTeIbHas MpopadoTKa TEXHOIOrHUecKoro ukia). [loaroroska k
[IPAKTUYECKOMY 3aHSITHIO (M3y4EHHE TEOPETUUECKOro MaTepuaa o TeMe, MOArMOTOBKA K TECTH-
POBaHMIO, BBHIIIOJIHEHUE IOMAIIIHETO 33aJaHus — pelieHue 3a1a4d) (Bcero k reMe Nel6 — 5 gacoB).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MPH MPOBEACHUH JIOIYCKA K JIAOOPaTOPHBIM paboTaMm.
Tema 17. MaruuTHoOe 1oJsie B BelecTBe.
Jlekums 30. lua- 1 napamarseruku. HamaramuenHocTs. L{MpKynsuyss MarHuTHOTO MoJjisi B Be-
miectBe (1 yac).
Jlexknusa 31. HanpsokeHHOCTh MAarHUTHOTO TOJIss. MarHuTHas MPOHUIIAEMOCTh. Y CJIOBUS Ha Tpa-
HUIIE pa3ziena MarHeTukoB (1 yac).
Jlekumsa 32. ®deppomarHeTuku U ux cpoictBa. [Ipupona ¢peppomarneTnzMa. DHEPIrusi CUCTEMbI
IPOBOJTHUKOB C TOKOM. DHeprus MarHuTHOro noiisi. O0beMHas IIIOTHOCTb SHepruu (1 yac).
IIpakTuyeckoe 3ansaTHe 19. DHeprus cucTeMbl MPOBOAHUKOB C TOKOM. ODHEPrusi MarHUTHOTO
noJist (2 Jaca).
CamocrositesbHas padora 17. [lonroroBka k jJeKuuu (U3ydeHHE TEOPETHMUECKOTO MaTepuasa
no teme). [ToaroToBKa K MPakTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETHUECKOro Marepuana o Te-
Me, MOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHET0 33JaHUs — pelIeHne 3aja4) (BCero K
teme Nel7 — 4 gaca).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC IO TEME MO MPONIEHHOMY JIEKIIMOHHOMY MaTepHuaty.
Tema 18. Buxpesoe djieKTpruecKoe moie.
Jleknus 33. BuxpeBoe anekrpuueckoe nosne. Tok cmenieHus. KBasucranmonapHsle TOKH. Y cio-
B KBa3ucTalpoHapHocTH (1 gac).
IIpakTuyeckoe 3ansitue 20. Tox cmemenus. KBasucranmonapueie Toku (2 yaca). KontponapHas
pabota Ne 10.
CamocrositesibHas padora 18. [lonroroska k jekuuu (U3ydeHHE TEOPETHUECKOTO MaTepuasa
no teme). [ToaroToBka K MPakTHYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETHUECKOro MaTepuana 1o Te-
Me, NMOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHET0 3aJaHUs — pelIeHne 3aja4) (BCero K
teme Nel8 — 3 gaca).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MO TEME MO MPOMJICHHOMY JICKIIMOHHOMY MaTepHay.
Tema 19. Cucrema ypaBHeHuii MakcBeJsia Ajsl 3J1eKTPOMATHUTHOTO TOJIS.
Jlekumust 34. Cucrema ypaBHeHMH MakcBeiuia JJis 3JE€KTPOMArHUTHOIO Mojisia. MarepuaibHble
ypaBHeHUs. [IpMHIIUIT OTHOCUTENBHOCTH B AJeKTpoAuHaMHUKe (1 dac).
IIpakTuyeckoe 3ansaTue 21. YpapHenus Makcsemia (1 gac).

10
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CamocrositesibHas padora 19. [loaroroBka K JeKuu (M3y4eHHUE TECOPETUYECKOTO MaTepuasia
1o Teme). [TonroroBka kK NpakTUUECKOMY 3aHIATHIO (M3y4yE€HUE TEOPETUUECKOr0 MaTepHuaa Io Te-
Me, OJITOTOBKA K TECTUPOBAHUIO, BBHIIIOJHEHUE JOMAIIHETO 3aJaHus — pPelleHue 3a1au) (BCero K
teme Nel9 — 5 gacoB).
Tekymmii KOHTPOJIb — YCTHBIN OIIPOC 10 TEME MO MPOIACHHOMY JIEKUIMOHHOMY MaTepuaty.
Tema 20. DileKTpOMarHuTHbIE BOJIHBI.
Jlexnus 35. DiekTpoMarHuTHEIE BOTHBL. CBOMCTBA OETYIIMX 3JIEKTPOMAarHUTHBIX BOJIH. DHEPTHUs
AJIEKTpOMarHuTHHIX BoJH. [loTok sHeprum (1 vac).
IIpakTuyeckoe 3ansaTHe 22. DHEPrHs JICKTPOMarHuTHEIX BOIH. [loTok sHepruu (1 gac).
JlabopaTopHasi pa6ora 19. CHATHE PE30HAHCHOW KPHUBOW KOJIEOATEIHHOTO KOHTypa H
onpeereHue ero 100poTHocTH (2 yaca).
CamocrosiTesibHas padora 20. [ToaroroBka K BHIOTHEHUIO U 3alIUTE J1aOOpaTOPHOI paboThl No
19 (u3ydyeHne METOIMYECKUX yKa3aHUM, IpeJBapUTeabHas NpopaboTKa TEXHOJIOIMYECKOTro LUK~
na). IloaroroBka K MpakTUYECKOMY 3aHATHIO (M3Y4YEHHE TEOPETHUECKOro MaTrepuaia Mo Teme,
[IO/IFOTOBKA K TECTUPOBAHNIO, BBIIIOJIHEHUE JOMAILIHET0 3a/laHusl — peLIeHue 3aja4) (BCero K Te-
Me Ne2() — 4 gaca).
Texkyumuii KOHTPOJIb — YCTHBIN OIPOC MPH MPOBEACHUH JIOITYCKa K JTJAOOpaTOPHBIM padboTam,
Tema 21. I'eomeTpuyeckas ontuka. Unatepdepenuns cBera.
Jlekums 36. PasButue npencrasieHuil o npupoje ceera. Murepdepenuus ceera. KorepeHTHOCTD
1 MOHOXpoMaTU4YHOCTh. CriocoObl HaOmoAeHus uHTepdepeHnnn cBeta. Pacuer nHTedepeHnoH-
HOM KapTUHBI OT JIBYX UCTOYHHUKOB (1 yac).
IIpakTnueckoe 3ausitue 1. Murepdepenuus ceera. Pacuer nHTeppepeHIIMOHHON KapTHHBI (2
qaca).
JlabopaTopuasi padora 20. OmnpeneneHue UIMHBI CBETOBOM BOJHBI C MOMOIIBIO OUIIPHU3MBI
O®penens (4 yaca).
CamocrosiTesibHast padora 21. [ToAroToBka K BBHIOTHEHUIO U 3alIUTE JTaOOpaTOPHOM paboThl No
20 (M3y4yeHHe METOAMYECKUX yKa3aHUM, IpeaBapUTelbHas MpopaboTKa TEXHOJIOIMYECKOIro HHUK-
na). [ToaroroBka K MpakTUYECKOMY 3aHATHIO (M3yueHHE TEOPETHYECKOTro MaTepuala Io TeMe,
MOJArOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHUE JIOMAIIIHETO 3aJIJaHUs — pELIeHHe 3a/1a4) (BCEro K TeMe
No21 — 8 vacos).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.
Tema 22. [Inppakuus cBera.
Jlekums 37. [Ipunnun [roiirenca-®penens. 3oubl @penens. [psmonuneiiHoe pacnpocTpaHeHne
cera. Judpakuus Ha OAHOH 1Ienu 1 Ha Tu(PaKIMOHHOM pemeTke. {udpakius peHTTeHOBCKUX
BOJIH Ha MPOCTpaHCTBEeHHOH pemeTke. [lonatne o romorpadum (2 gaca).
IIpakTnuyeckoe 3anaTue 2. ITpunnun Ioiirenca-Openens. Audpakus Ha menu 1 Ha auppax-
MoHHOM pemeTke (2 yaca). KontponbsHas padora Ne 11.
JlabopaTopnasi padora 21. OnpeneneHue 1IMHbBI CBETOBOM BOJIHBI € MOMOIIBIO Kojel HproToHa
(4 gaca).
JlabopaTopuasi pa6ora 22. OmpeneneHrue IMHBI CBETOBOW BOJHBI METOJOM AH(PPAKIIUH OT
OJTHOM 1ien (4 Jaca).
CamocTosiTeibHast padoTa 22. [ToAroToBKa K BHIMOJIHEHUIO U 3aIIUTE J1a00paTopHOi paboThl No
21 u 22 (u3y4yeHHe METOAMYECKUX yKa3aHUM, MpeaBapUTelibHas MpopadoTKa TEXHOJIOTHYECKOTO
nukia). [loaroroBka Kk MpakTHYECKOMY 3aHATHIO (M3ydeHHE TEOPETHUYECKOro MaTepuaa o Teme,
MOATOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHUE IOMAIIIHETO 33JIJaHUs — pelIeHne 3a/1a4) (BCEro K TeMe
No22 — 12 gacos).
Texkymmii KOHTPOJIb — YCTHBIM ONPOC TIPH MPOBEACHUH JIOMyCKa K JIA0OpaTOpHBIM paboTaM, 3a-
muTa 1abopaTopHBIX padoT.
Tema 23. Iucnepcusi cBera.
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Jlexkums 38. Jlucnepcus ceeta. DIEKTpOHHAs TEOpHs aucnepcuu. PaccesHue, morioneHue cBeta
(1 gac).
IIpakTuyeckoe 3ansaTue 3. lucnepcus ceeta (1 gac).
CamocrositesibHas padora 23. [ToaroroBka Kk NpakTUUECKOMY 3aHATHIO (M3y4EHHE TEOpeTHYE-
CKOTO MaTepualia Mo TeMe, MOATrOTOBKAa K TECTUPOBAHMIO, BBHIIIOJHEHHUE TOMAIHEro 3aJaHus —
pemienue 3aa4) (Bcero k Teme Ne23 — 2 yaca).
Texkyuuii KOHTPOJIb — YCTHBIN OIIPOC, TECTUPOBAHUE.

Tema 24. Iloasipu3anus 3JIeKTPOMArHUTHBIX BOJIH.
Jlexkums 39. [onsipu3zaius 31€KTPOMarHuTHBIX BOJIH. JIMHEHHOE U IUPKYJISIPHOE COCTOSIHUE T10-
nspuzanuu. HenosssipuzoBaHHOE 2JIEKTpOMarHuTHOE n3iiyuyeHue. CrnocoObl MOIYYeHHs MOJIApHU-
3o0Ba”HHOro cBeta (1 Jac).
IpakTuyeckoe 3ansaTue 4. [lonspuszainus 37eKTpoMarHuTHBIX BoJH (2 yaca). KonTponbHas pa-
6ota Ne 12.
JlabopaTopHas padorta 23. V3ydyeHnue 3ak0OHOB Moysipu3aiuu cBera (4 yaca).
CamocrosiTesibHast padora 24. [ToAroToBka K BBHIIOTHEHUIO U 3aIUTE J1aOopaTOPHO paboThl No
23 (u3ydyeHHEe METOJMYECKUX yKa3aHUH, Ipe/BapUTelibHas MPOpad0TKa TEXHOJIOTHYECKOIO LHK-
na). IloaroroBka K MpakTUYECKOMY 3aHSATUIO (M3YYEHHE TEOPETHUYECKOTO MarepHala Mo TeMe,
[IO/ITOTOBKA K TECTUPOBAHUIO, BHINOJIHEHHUE JJOMAIITHETO 33/1aHUs — PELICHHE 3a/1a4) (BCEro K Teme
No24 — 8§ yacos).
Texkyuuii KOHTPOJIb — YCTHBIN OMPOC MPH MPOBEACHUH JIOITYCKa K JJAOOpaTOpHBIM paboTam, 3a-
uTa JJabopaTopHBIX PadoT.

Tema 25. KBanToBasi npupoja usiny4denus. Temnosoe uziydenue.
Jlekums 40. KBanroBas npupoja u3inydeHus. TemnoBoe u3iaydeHue. 3aKOHbI TEIJIOBOIO U3Iyde-
HUs a0CoIOTHO uepHoro Tena (1 gac).
IIpakTnueckoe 3ansitue 5. TeroBoe U3TydeHHe aOCOIIOTHO YEPHOTO Tena (2 yaca).
CamocrosiTesibHast padora 25. [TonroroBka Kk NpakTUUECKOMY 3aHATHIO (M3y4EHHE T€OopeTHYe-
CKOTO MaTepuajla 1o TeMeE, MOATOTOBKAa K TECTUPOBAHMIO, BBIIIOJHEHUE TOMAIIHETO 3aJaHus —
peuieHue 3a1a4) (Bcero k teme Ne25 — 2 yaca).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.

Tema 26. @oTo3r1ekTpudeckuii 3pdekr.
Jlexuust 41. @orosnextpudeckuit 3pdexr. 3akonsl BHeuIHero poroddpdexra. dotonsl. Ipdext
Komnrona (1 gac).
IIpakTnueckoe 3ansitue 6. 3akonsl potordpdexra. dpdexr Komnrona (2 yaca). KonrponabHas
paborta Ne 13.
JlaGopaTopuas padora 24. l3yuenne 3akoHOB (hoTorddexTa (2 yaca).
CamocrosiTesibHast padora 26. [loaroroBka K BBHIIOJHEHUIO U 3alUTe J1abopaTOpHOU paboThl No
23 (u3y4yeHHe METOJMYECKUX YKa3aHWi, MpenBapuTelbHas MpopaboTKa TEXHOJIOTHYECKOTO ITHK-
na). IloaroroBka K MpakTUYECKOMY 3aHATHIO (M3Y4YEHHE TEOPETHUYECKOTo MarepHuaa Mo TeMe,
MIOArOTOBKA K TECTUPOBAHHUIO, BBIIIOJHEHUE IOMAILIHETO 33JJaHUS — PELIEHHE 3a/1a4) (BCEro K TeEMe
No26 — 4 gaca).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MPH MPOBEIACHUH JOIMYCKa K JIAOOPaTOPHBIM paboTam, 3a-
uTa JJabopaTopHBIX PadoT.

Tema 27. @Puzuveckue 0CHOBbI KBAHTOBOM MexaHMKH. CTanMOHApHbIE COCTOSIHUS. YpPaBHEHHE

HIpeaunrepa.
Jlekums 42. duznueckue 0CHOBBI KBaHTOBOM MexaHMKU. [IpuHuun veonpenenennoctu. Kopmyc-
KYJIpHO-BOJHOBOM Jyanu3Mm. KBanToBble cocTosiHuSA. Cynepno3uius cocTossHU. Du3ndeckue
BEJIMYUHBI U oniepaTopkl. CTannoHapHble cocTosiHusA. Y paBHeHue lllpenunrepa muist cranmonap-
HBIX COCTOSTHUH (2 yaca).
IIpakTnueckoe 3ansaTue 7. Ypasuenus Lllpenunrepa s ctaiimoHapHbIx cocTosHuM (1 gac).
CamocrosiTesibHas padora 27. [ToarotoBka K MpakTUYECKOMY 3aHATHIO (M3YYCHHE TEOpeTHYe-
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CKOTO MaTepuajla 10 TeMe, IOATOTOBKAa K TECTHUPOBAHMIO, BBIIIOJHEHUE IOMAIIHErO 3aJaHus —
pemienue 3aaa4) (Bcero k Teme Ne27 — 2 gaca).
Texkyuuii KOHTPOJIb — YCTHBIN OIIPOC, TECTUPOBAHUE.
Tema 28. /IBm:xenue cBoOoaHoi yactunbl. IloreHunaabubiii 0apbep. TyHHeabHbIH 3¢ dexT. Ya-
CTHIA B IOTCHUHAJIBLHOH sIMe.
Jlexuus 43. JIBwkenue cBoboanoit yactuipl. IloteHumansubiii 6apbep. TyHHENbHBIA >PQEKT.
YacTuiia B moTeHIMaIbHOM siMe. ["apMoHUYecKuil ocuuIssTop. AToM Bojopoaa. CeKTpbl HCITyC-
KaHUWs U morjomieHus (2 gaca).
IIpakTuyeckoe 3ansaTue 8. J[Brxenrue cBoOoHOM YacTuilbl. [ToTeHIManbHbIM Oapbep. TyHHETb-
HBIH 3P QexT. YacTuia B moTeHIUANbHOU siMe. ["apmonndeckuii ocmunisTop. (2 yaca). Kontposns-
Has pabora Ne 14,
CamocrosiTesibHass padora 28. [ToaroroBka Kk NpakTUUECKOMY 3aHATUIO (M3yYEHHE TEOpeTHYe-
CKOT0 Marepuajla 10 TeMe, IOATOTOBKAa K TECTHUPOBAHMIO, BBIIIOJHEHHUE OMAILIHErO 3aJaHus —
peieHue 3a1a4) (Bcero k Teme Ne28 — 3 yaca).
Texymmii KOHTPOJIb — YCTHBIM OIIPOC, TECTUPOBAHHUE.
Tema 29. Ilor/iomenne, CIOHTAHHOE U BbIHYKIEHHOE M3J1yUyeHHsl. ONITHYeCKHe KBAHTOBbIE TeHepa-
TOPBI.
Jlexums 44. [lornouienue, CIOHTAHHOE U BBIHYKJIEHHOE U3TydeHus. ONTHYECKUE KBAaHTOBBIE T'e-
Hepatopsl (1 gac).
IIpakTuyeckoe 3anaTHe 9. ONTHYECKHE KBAHTOBBIE T€HEPATOPHI (2 yaca).
CamocrosiTeibHasi padota 29. [loaroToBka K NpakTUYECKOMY 3aHATHIO (M3ydyeHHE TeopeThude-
CKOT0 Marepuajia o TeMe, MOATrOTOBKAa K TECTUPOBAHMIO, BBIIIOJHEHHUE OMAILIHEro 3aJaHusl —
peuieHue 3ana4) (Bcero k Teme Ne29 — 2 yaca).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.
Tema 30. KBanToBbie cratuctuku @epmu-/Iupaka u boze-JiiHmreiina. JJIeKTPOHHBIN ra3 B Me-
Ta/uiax. TenjioeMmkocTh TBepAbIX TeJl. POHOHBI.
Jlexnms 45. KBantosble cratuctuku @epmu-/lupaka u boze-OliHmTeliHAa. DIEKTPOHHBIN ra3 B
MeTautax. TemioeMKocTh TBepAbIX Tell. DOHOHEI. (2 Jaca).
CamocrositenbHasi padora 30. [TonrotoBka K jekiuu (M3y4eHHUE TEOPETUYECKOrO MaTepuala
o Teme) (Bcero k Teme Ne30 — 3 yaca).
Texymmii KOHTPOJIb — YCTHBIN ONIPOC IO TEME 10 NPOIAEHHOMY JIEKITAIOHHOMY MaTepHaiy.
Tema 31. DiieMeHTBI 30HHOI TeOPpUM TBepAbIX TeJl. MeTa/lbl, AN3JIeKTPUKHU NOJYNPOBOIHUKH.
Jleknms 46. Di1eMeHTbI 30HHOW TEOPUU TBEPABIX Tel. MeTabl, UIIEKTPUKU TOJIYITPOBOJHUKH
(1 gac).
CamocrosiTeabHass padora 31. [lonroroBka K Jekiuu (M3y4eHHUE TEOPETUYECKOrO MaTepuasa
o Teme) (Bcero k Teme Ne31 — 3 yaca).
Texyummii KOHTPOJIb — YCTHBIN ONIPOC IO TEME 10 NPOHACHHOMY JIEKIIMOHHOMY MaTepHaly.
Tema 32. SInepusbie cuibl. Moaenu siapa.
Jlexums 47. Snpa aromoB. HykinoHbl. XapakTEpUCTUKU SIEPHBIX COCTOSHUMN. SIIEpHBIE CHUJIBL.
Mopenu snpa. (1 gac).
CamocrosiTenbHasi padora 32. [loaroroska K JeKuM (M3y4eHHE TEOPETUYECKOIO MaTrepuana
o Teme) (Bcero k Teme Ne32 — 2 yaca).
Texymmii KOHTPOJIb — YCTHBIN ONIPOC IO TEME 10 MPOIAEHHOMY JIEKIIAIOHHOMY MaTepHaiy.
Tema 33. SInepHble peakuuu. JjieMeHTAPHbIE YaCTHLbI.
Jlekums 48. Ilepexonpl Mexny AIEepHBIMU COCTOSHMSMM. SnepHble peakuuu. Llennas peakuus
JeIeHUs. DJIeMeHTapHbIC YacTHUIlHI (2 Jaca).
IIpakTnueckoe 3anaTue 10. SAnepHsie peakuu. DnemeHTapHble yacTulbl (2 yaca). KoHTpomb-
Has paborta Ne 15.
CamocrositesbHas padora 33. [ToaroroBka Kk NpakTUUECKOMY 3aHATUIO (M3y4EHHE TEOpeTHYE-
CKOTO MaTepuajia 1o TeMe, IMOATOTOBKAa K TECTUPOBAHMIO, BBIIIOJHEHUE IOMAIHErO 3aJaHusl —
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pemenue 3a1a4) (Bcero Kk Teme Ne33 — 3 gaca).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC, TECTUPOBAHUE.
[MpakTrueckue 3ansatust (B konmuectBe 10 yacoB B 3-M cemecTpe) MPOBOAATCS B MHTCPAKTUBHON

dopwme.

IIpomMe:xxyTouHasi aTTecTalus MO IMCUMILUIMHE: 3K3aMeH B 1 U 3 ceMecTpe U 3a4eT C OLEH-

KO BO 2-M cemecTpe.

N3yuenue AMCIUIUIMHBI 3aKaHUYMBAETCS 9K3aMEHOM B 3-M ceMecTpe. JK3aMeH MPOBOAUTCS B CO-
oTBercTBUU ¢ [lonmoxkeHuem o 3a4eTHOM U dK3ameHalnMoHHOM ceccusx B HUY MOU u uHCTpyKTUBHBIM
nucbMoM oT 14.05.2012 r. Ne 1-23.

5. lNepe4yeHb y4yeOHO-MmeTOAMYECKOro obecneyeHUs AN CaMOCTOATENIbHOUM pPaboThbl
obyuvaroLwmxcs no AMcumnnmHe

Jlnst obGecriedeHust CaMOCTOSTeNIbHON paOboThl pa3pabOTaHBbI:

METOJIMYECKUE YKa3aHMsI 10 CAMOCTOSITEIbHOM paboTe Mpu NOArOTOBKE K IPAKTUUECKUM 3aHATHAM U
71abopaTopHBIM paboTaM, BBIMOIHEHHU pacyeTHO-rpaduueckoit padotsl (cMm. [Ipunoxenue k PIT);
MeToudeckue nocodus «Borpocs! 1 3a1anus K 1a00paTopHbIM padoTaM 1o Gu3nKe» B 3-X 4acTsx;
Metoauyeckoe nocobue «TecToBble 3a1aHus 110 PU3HKEY.

6. ®oHAO OLEHOYHbLIX CpeaACcTB ANA NpoBefeHUs! NMPOMEeXYTOYHOM aTTecTauum obyuvato-
LWMXCHA NO AUCLMNIINHE

6.1 NepeyeHb KOMNETEHLMN C YKa3aHUeM 3TanoB ux hopmmpoBaHus

ITpu ocBoeHMM AMCHUIUIMHBI (hopMuUpytoTCs crneaytomue komnerenuuu: OIIK-2, TIK-2.

VYka3aHHble KOMIETEHINN (OPMUPYIOTCS B COOTBETCTBUU CO CIENYIOIIMMHU dTaamMu:

1. ®opMupoBaHuEe U pa3BUTUE TEOPETHUUECKUX 3HAHUH, MPEJYCMOTPEHHBIX yKa3aHHBIMH KOMIIE-
TEHIUAMH (JICKIIMOHHBIC 3aHSTHSI, CAMOCTOSITEIIbHAs paboTa CTY/JICHTOB).

2. [IpuoOperenue U pa3BUTHE MPAKTUYECKUX YMEHHH, IPETYCMOTPEHHBIX KOMIIETEHIIUAME (ITpaK-
THUYECKHE 3aHATHs, Ta00paTOPHBIC PadOTHI, CAMOCTOSITEIbHAS padoTa CTYICHTOB).

3. 3akpemieHue TEOPETUUECKUX 3HAHUM, YMEHUH U MPAKTUYECKUX HABBIKOB, IIPENYCMOTPEHHBIX
KOMITETEHIIUSIMH, B XOJI€ 3alllUT JIa0OpaTOPHBIX paboT, a TaKke pelleHns KOHKPETHBIX TEXHUYECKUX 3a-
Jla4 Ha MPAaKTHUUYECKUX 3aHATHUAX, YCIIEUTHON CAaun DK3aMEHa.

6.2 OnucaHne nokasateneum wm KputepueB oLeHUBaAHUA KOMNeTeHUUN Ha pa3nny-
HbIX 3Tanax ux (bOpMVIpOBaHVIﬂ, onncaHuA LWKasn oueHnBaHuUA

ChopMupoBaHHOCTH KOMIETEHLIUI B paMKax OCBOEHUS JaHHOW JUCLUHUIUIMHBI OLIEHHWBAETCS IO
TPEXYPOBHEBOH IIIKAJE:

- IOPOTOBBIN YPOBEHB SBISETCS 0053aTENBHBIM I BCEX 00YJAIOLIUXCS 110 3aBEPILIEHUN OCBOCHUS
JUCLUTUIAHBI,

- TIPOJIBUHYTHIA YPOBEHb XapaKTEPH3YyeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTEpUCTUK cop-
MHUPOBaHHOCTH KOMIIETEHIIMH 10 3aBEpPILIEHUH OCBOECHUS JUCIUILINHBI,

- JTAJOHHBIA YPOBEHb XapaKTEPU3YETCs] MAKCHUMAaJIbHO BO3MOYKHOW BBIPAKEHHOCTHIO KOMIIETEH-
LIUH U ABJISIETCS BaXKHBIM Ka4€CTBEHHBIM OPUEHTHPOM JUIsi CAMOCOBEPILIEHCTBOBAHMS.

[Ipu nocrarounom kadectBe ocBoeHus Oosiee 80% mNpuBEICHHBIX 3HAHWN, YMEHHH W HaBBIKOB
IIPEMNo/IaBaTellb OLCHUBAET OCBOCHUE JaHHBIX KOMIIETCHIIMH B paMKaX HACTOALIEH AMCLUUIUIMHBI HA 3Ta-
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JIOHHOM YpOBHE, IIpU ocBoeHHHU Oosiee 60% IMpUBENEHHBIX 3HAHUH, YMEHUH M HaBBIKOB — Ha IIPOJBHUHY-
TOM, Npu ocBoeHuu 6osuee 40% npuUBENEHHBIX 3HAaHWN, YMEHUN U HaBBIKOB - HAa IIOPOIOBOM ypoBHE. B
IIPOTUBHOM Clly4ae KOMIIETEHIIMHU B paMKaxX HACTOSLIEH JUCLUIUIMHBI CYUTAIOTCSI HEOCBOCHHBIMH.

VYpoBeHb cHhOpMUPOBAHHOCTH KaXT0H KOMIETEHIIMH HA PA3IMYHBIX dTarnax ee GOopMHpPOBAHUS B
Iporiecce OCBOCHMS JaHHOM TUCHMILIMHBI OLIEHMBAETCS B XOJI€ TEKYILEro KOHTPOJS YCIEBAEMOCTH U
IIPEJICTaBJIEH Pa3IMYHbIMHU BUIAMHU OLICHOYHBIX CPEJICTB.

Jliis o1leHKH C(pOPMHUPOBAHHOCTH B paMKax JaHHOM JUCLUIUIMHBI KOMIIETEHLIIUH MpernoaaBaTeneM
OLIEHHMBAETCS COJIepKaTelIbHasi CTOPOHA M KaueCTBO MAaTEpUAJIOB, IPUBEIEHHBIX B OTUETAX CTYIEHTA I10
1a00opaTOpHBIM paboTaM, HMPAKTUYECKUM 3aHATHAM, pacdeTHO-rpauyeckuM padoTaM. YUUTHIBAKOTCS
TaK)K€ OTBETHI CTYJEHTA HA BOIIPOCHI 10 COOTBETCTBYIOIIMM BMJIAM 3aHATHUN MPHU TEKYLIEM KOHTPOJIE —
YCTHBIX OIPOCaXx, 3alllUTax JJabopaTOpHBIX pabOT U pacyeTHO-rpauIecKUX padoT, OTBETAX Ha MPAKTUYe-
CKUX 3aHATHSIX.

[TpuHuMaeTcss BO BHUMaHKUE 3HAHMSA 00YUYarOIIUMUCS:

- OCHOBHBIX METOJIOB U MOJIEIICH COBPEMEHHOH (PH3HUKH;

- OCHOBHBIX 3aKOHOB MEXaHMKH, MOJEKYISPHOH (PU3UKU U TEPMOAMHAMUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOAMHAMUKHY, YPAaBHEHHH KOJEOAaHWI M BOJHOBBIX IPOIIECCOB, KBAHTOBBIX CBONCTB H3JIY4CHUS,
3JIEMEHTOB KBAHTOBOI MEXaHHMKH, 3JIEMEHTOB KBAHTOBBIX CTATHCTHUK, JIEMEHTOB (DM3UKH SApa U 3JIEMEH-
TapHbIX YACTHII.

HaJINYME YMEHUS:

- pematb KOHKpETHBIE (PU3MUECKUE 33[aud, BBLACIATh KOHKPETHOE (U3MUECKOE COJEpIKAHWE B
NPUKIIAJHBIX 33/1a4ax Oyaylen nesTeabHOCTH;

- BBITIOJIHATH J1a0OpaTOpHbIE U3MEPEHHs], 00padaThIBaTh M NPEACTABIATh PE3yNIbTaThl JabopaTop-
HBIX U3MEPEHUN.

MPUCYTCTBUE HABBIKA:

- BJIaJIEHUs] MHCTPYMEHTapUeM JUIsl peleHus pu3nyeckux 3ajad B CBOEH MpeaIMeTHOH obiacTu;

- BJIQJICHUS] METO/IaMU aHAIN3a PU3NYECKUX SBJICHUN B TEXHUUECKUX YCTPONWCTBAX U CHCTEMAX.

Kpurepun oneHnBaHust ypoBHS C(OPMHPOBAHHOCTH KOMIIETEHIMI B MpOLIeCCEe BBINOIHEHUS U
3alUThl TAOOPATOPHBIX pabOT, pacueTHBIX 3aJaHHil, B pe3yJbTaTe BBIOJHEHUS 3aJlaHUN Ha MpaKTH4Ye-
CKUX 3aHATHSIX.

Kputepun onenuBanust ypoBHs chopmupoBanHoctd komrereHnuid OIIK-2 "cnocoOHOCTBIO TIpH-
MEHSTh COOTBETCTBYIOIINH (PU3MKO-MaTEeMaTHUYECKUN anmapaT, METO/Ibl aHaIu3a U MOJICTUPOBAHMS, TE€O-
PETUYECKOTO M SKCIIEPHUMEHTAILHOTO MCCIIEAOBAHMS MPH peleHun npodeccrnoHanbHbix 3amaq” u [1K-2
"criocoOHOCThIO 00palaThIBaTh pe3ynbTaThl dKcnepuMeHToB". Ha 3ammuTe cooTBeTCTBYIOUIMX Jabopa-
TOPHBIX PadOT CTY/IEHT OTBEYAET Ha MATh BOMPOCOB, COJEPKAIINXCS B KAPTOUKE.

[Tpumep kapTOuku MO 3auUTe JlabopaTopHOW padboThl «M3ydueHue kojaebaHuii MaTeMaTHYeCKOro
MasiTHUKa
1. Martematnveckuii MasITHUK coBepiaeT Konedbanus 1o 3akony o= 0,10sin (50t+xn/6) (pax). Bo
CKOJIBKO pa3 OTJINYAIOTCS OTKJIOHEHHS] MasiTHUKA OT MOJIoeHUs paBHoBecus ciycts 4,00 u 4,25 nepuoa
KoJeOaHuH.
2. Haiftu oTHOMIEHNE ieproa KoJieOaHW MassTHUKA C aMIUTATYION 02 =60° k TIEPUOAY C olp1=5°.
3. Onpenenurte 4acToTy KojeOaHUN MAaTEMaTUYECKOTO MasiTHUKa JUTHHOM 0,58M.
4. MaTeMaTHYECKUI MasTHUK coBepiaeT Kosebanus 1o 3akony o= 0,10sin (5,0t +x/6) (pax). Ka-
koBa (¢aza xonebanuit pu t = 0 ? 5.3aBUCUT 1M TepHOJ KoJieOaHUNH MaTEMaTHYECKOTO MasTHHUKA OT
Macchl rpy3a ?

[Tpumep KapTOUKH 10 3amuTe JaboparopHoit padoTel «M3ydenue s3pdexra Xomiar
1. DneKTpoH JNEeTUT NPSAMOJIMHEHHO B OZHOPOJHOM MAarHUTHOM ITOJIE€, MIPEACTABICHHOM CYIEpIO3HIIUeH
B3aMMHO MEPIEHAUKYIAPHBIX JIEKTPHUECKOT0 U MarHUTHOTO TOJIeH. YKa3aTh Harpas-
JICHUE CKOPOCTH JJICKTPOHA.
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1. Ot Hac 2. K gam

2. BbruucnuTh HanpsHKeHHOCTh 3JIeKTpruueckoro nojis E, coobmaromiero siaekTpony yckopenue a = 9,8
M/

1.5,6:10™" B/m 2.5,6:10° B/m 3.5,5B/u

3. Uemy paBHa OTHOCUTEIbHAs onnOKa € (%) nMpu U3MEPEHUHU TEKYIIEero Yepe3 obpaser| Toka i = 2,5 MA?
1.15% 2.3,0% 3.0,50 %

4. Cxonbko 000pOTOB B CEKYHIY N COBEPILAET AJIEKTPOH, IBUTASICH IO OKPYKHOCTH, KOTOPYIO OH OMHCHI-
BaeT B OJHOPOAHOM MArHUTHOM II0JI€ C MHAYKIHEH B = 2,0-102 Tn?

1.56-10° ¢* 2.3,410"c* 3.2,6¢"
5. B ciyuae sddexra Xomia s HATPHEBOTO NPOBOAHHKA IIPH MIIOTHOCTH ToKa j = 150 A/cm® n mar-
HUTHOW MHJYKIIUU B = 2,00 Tn Hanps>KeHHOCTh MoNepeyHoro anekTpuyeckoro noius E = 0,750

MB/M. IInotHocts Hatpus p = 0,970 r/cm®. HaifTi OTHOIICHHE KOHICHTPAIMH YIIEKTPOHOB TIPOBOIAMO-
CTH Ne K KOHLEHTPALIUK aTOMOB B 3TOM IIPOBOJHHUKE.
1.0,913 2. 0,957 3.0,985

[TonHBIN OTBET Ha TPU BONPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHPOBAHHOCTU KOMIIE-
TEHIIMH Ha JJAHHOM JTarie ee (JOPMHUPOBAHUS, IOJTHBIN OTBET HAa YETHIPE BOIIPOCA — IMPOJBUHYTOMY YpPOB-
HIO, TIPH MTOJIHOM OTBETE Ha ISATh BOIPOCOB — STAJIOHHOMY YPOBHIO.

B npornecce 3ammuTsl pacueTHO-Tpaduueckor padoTsl «MexaHuKa, MOJIEKYJIsipHas (pHU3MKa U TePMO-
JMHAMUKa» CTYIEHTY 3a/1al0TCs 3 BOIIPOca U3 CIIEYIOLIEro MIPUMEPHOIo epeyHs:

1. Kak ¢opmymnupyercst 3aKOH COXpaHEHHsI UMITyJIbca?

2. B Kakux yCIOBHAX BBINOJIHAETCS 3aKOH COXPAaHEHUS MMITYJbCa B CUCTEME B3aMMOACHCTBYIOLINX
Ten?
. Kak paccunrats paboTy nepemMeHHoM cuiibl?
. B uem 3axmouaercst pusnyeckuii cMbIc BeMUuHbI 1 BT?
. UTo Takoe nosHas MeXaHu4ecKasi JHEPTUsl CUCTEMBI TE?
. Kak hopmynupyercs 3akoH cOXpaHEHUS MEXaHUYECKOW dHEPTUn?
. JlaiiTe onpeneneHne MOMEHTa MHEPLIMU MaTepUaIbHON TOUKN?
. Chopmynupyiite Teopemy lllteiinepa.

9. YTo Takoe 11e4yo Cuibl OTHOCUTEIBHO HEKOTOPOM OCH BpalCHUS?

10. Chopmynupyiite 3aKOH COXpaHEHHUS MOMEHTA UMITYJIbCA.

11. Kakoii BHMI uMeeT ypaBHEHHE COCTOSHHUS HJAeaIbHOro Trasza (ypaBHeHue MeHeneena-
Kunaiinepona)?

12. Kak 3aBucHT cpeanss apudMeTHuecKasi CKOpOCTh MOJIEKYJI Ta3a OT TeMIlepaTypbl?

13. ChopmynupyiiTe IEpBOI Ha4aI0 TEPMOTMHAMUKH.

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

15. Kak paccunrats KII/] TenioBoit MammvHb1?

16. 13 xakux uzonporeccoB cocTouT uuki Kapro?

17. ChopmynupyiiTe BTOPOH 3aKOH TEPMOTUHAMUKH.

0O\ L W

B mporuecce 3amuTel pacueTHo-rpaduueckoil padboThl «AnekrpocTtaTtuka. [1ocTOSIHHBIN 3IeKTprye-
CKUI TOK. DJIEKTPOMArHETU3M» CTYJIEHTY 3a/1al0TCs 2 BOIIPOCA U3 CIENYIOIIET0 IPUMEPHOTO EPEUHSL:

1. Chopmymnupyiite 3akoH Kymnona.

2. Kak 3aBUCHUT HaNpsKEHHOCTH MOJIS1 PABHOMEPHO 3apsKEHHOW JUIMHHOM HUTH OT PACCTOSIHMS J10 €€
cepeauHbl?

3. OT 4ero 3aBUCHUT EMKOCTb INIOCKOT0 KOHJIeHcaTopa?

4. JlaitTe onpeaesieHuE MOTOKA BEKTOPA HAMPSHKEHHOCTHU AJIEKTPOCTATHYECKOTO MOJISA.

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

6. 3akon Oma B muddepeniuanpHoi Gopme 3anmcu.

7. Kak omnpenenuTs SHEPrHIO, BBIACISIOUIYIOCS B MPOBOJHUKE IPU MPOXOXKIEHUHU AIEKTPUUYECKOTO
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TOKa?

8. Chopmynupyiite 3akon Amrepa?

9. Kak omnpenenuth HampaBieHue cuibl JIopeHila, AeMCTBYIONIEH HA 3aps]l B OJHOPOJHOM MarHuT-
HOM 11o1e?

10. JlaiiTe onpeneneHre MOTOKa BEKTOPAa MAarHUTHOW MHIYKITUU Yepe3 TUIOCKYIO IIOBEPXHOCThH?

11. chopmynupyiite npasuio Jlenma.

12. ChopMynupyiTe 3aKOH IMOJTHOTO TOKA JIJIs BaKyyMa.

[TonmHbIi OTBET HA OUH BOIIPOC COOTBETCTBYET IOPOrOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHIMU HA JAaHHOM 3Tare ee (opMUPOBaHUs, MOJHBIA OTBET Ha J[Ba BOIPOCAa — MPOABUHYTOMY YPOBHIO,
IIPY MTOJIHOM OTBETE Ha TP BOIIPOCA — 3TAJIOHHOMY YPOBHIO.

OneHuBaeTCsl aKTUBHOCTh PabOThI CTY/IEHTA HAa MPAKTHUECKUX 3aHATHUSAX, TTyOMHA OTBETOB CTY-
JIEHTA «y JIOCKW» IPHU YCTHBIX ONPOCax B MPOLECCE BBIMOIHEHUS 3aJaHUN K KaKIOMY IPAKTHUYECKOMY
3aHATHIO.

ChopMupoBaHHOCTH YPOBHSI KOMITETCHIIMN HE HUYKE MOPOTOBOTO SIBIISIETCSI OCHOBAaHUEM JUIS J0-
IycKa 00y4aronierocsi K mpoMeXKyTOYHOM aTTECTAallMH 110 TaHHOW TUCIUIINHE.

dopMoi MPOMEKYTOUHOM aTTECTAIIMU O JAHHOW AUCUUILIMHE SBJISIETCS 3a4€T C OLICHKOH (2-
cemecTtp) u dk3ameH (1-i u 3-if cemecTp), ouleHnBaemsie 1o npuHAToit B HUY «MOW» yeThipex0aiabHO
CUCTEME: «OTIMYHO», «XOPOIL0», «YAOBIECTBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOY.

Dk3aMeH 1o auctuminHe «Pu3nkay IpoBOAUTCA B YCTHOH dopme.

Kpurepun onienuBanus (B COOTBETCTBUH ¢ HHCTPYKTUBHBIM mucbMoM HUY MBU ot 14 mas 2012
roga Ne U-23):

ONEeHKH «OTIMYHOY» 3aCIYKMBAET CTYJICHT, OOHAPYKUBIINHA BCECTOPOHHEE, CHCTEMAaTHYECKOe U
ri1y0oKOoe 3HaHHEe MAaTepUaIOB W3YYEHHON TUCIMIUIMHBI, YMEHHE CBOOOHO BBIMOJHATH 3aJaHus, MIPeIy-
CMOTPEHHBIE IPOIPAMMOMN, YCBOMBIIMI OCHOBHYIO Y 3HAKOMBIN C JIONOJHUTEIBLHOMN JINTEPATypOU, PEKO-
MEH/IOBaHHOH paboueil mporpaMMoil JAUCHUIUIUHBI; MPOSBUBLIMNA TBOPUYECKHE CIIOCOOHOCTH B MOHHMMa-
HUU, U3JI0’)KEHUU U HCIIOJIb30BAaHUU MaTEPHUAJIOB U3YUYEHHOM AUCHUILINHBI, 0€3yIPEYHO OTBETUBIIEMY HE
TOJIKO Ha BOMPOCHI OMJIETa, HO U Ha JIOMOJHUTEIbHBIE BOIPOCHI B paMKaX pabodeil mporpaMmbl TUCIIU-
IUTMHBI, PABUJIBLHO BHIMOIHUBIIEMY MPAKTUYECKUE 3a]JaHHe

OILIeHKHM «XOPOII0Y» 3aCIyKUBAeT CTYAEHT, OOHAPYXHUBILUI MOJHOE 3HAHUE MaTepHuaja U3ydeH-
HOM JIMCUUIUIMHBI, YCIEIIHO BBINOJIHSIOUIUN IPEeyCMOTPEHHbIE 3aaHUsI, YCBOUBIIUNA OCHOBHYIO JIUTE-
parypy, peKOMEHJOBaHHYIO0 paboueil mporpamMMol JUCHMIUIMHBL, MMOKA3aBIIEMY CHCTEMAaTHYECKMH Xa-
pakTep 3HaHUI MO IUCIUIUIMHE, OTBETHUBILIEMY Ha BCE BOMPOCHI OMIIETa, NPABUIBLHO BBINOJIHUBIIEMY
MPAaKTUYECKHE 3aJJaHNe, HO JIONYCTUBILIEMY IPH 3TOM HENPUHIIMITHAIBHBIE OLITHOKH.

OneHKH «yJTOBJIETBOPUTEILHOY 3aCTyKUBAET CTYJIEHT, OOHAPYKUBIIMN 3HAHHE MaTepuana u3y-
YEHHOW TUCIMIUIMHBI B 00beMe, HEOOXOIUMOM ISl JajbHelie ydeObl W mpeacTosiell padoThl 1o
npodeccuu, CIpaBIsSIOUIUIACS C BBHIOJHEHUEM 3aJaHUil, 3HAKOMbI C OCHOBHOW JIUTEpaTypoOid, peKOMEH-
JI0BaHHOU paboueil mporpaMMol JUCHMIUIMHBL, TOMYCTUBIINM IOTPEIIHOCTh B OTBETE Ha TEOPETHUECKUE
BOIIPOCHI W/WJIHM MPHU BBHINOJIHEHUN MPAKTHUYECKUX 3aJaHHi, HO 00Jaaromuii He0OXOIMMBIMU 3HAHUSIMHU
JUI MX YCTpaHEHHUs MOJ] PYKOBOJCTBOM IpENoAaBaTes, JIMOO HEMPaBUIbHO BBHITOJHUBIIEMY IpaKTHUE-
CKO€ 3a/IaHue, HO M0 YKa3aHMIO MPENoiaBaTelsl BHITOJHUBIIUM JIPYrue MpakTUYeCKue 3aJaHus U3 TOTO
e pazjiena JUCIUIUINHBIL.

OneHka «HEeyJOBJIETBOPUTEIHHOY» BBICTABIISETCS CTYIEHTY, OOHApYKUBILIEMY Cepbe3HbIe Mpobe-
JIbl B 3HAHUSX OCHOBHOT'O MaTepHaja U3y4eHHOH TUCIMITIMHBI, JOMYyCTUBIIEMY NPUHIMITHAIBHbIE O O-
KM B BBINIOJTHEHUH 3aJjaHMii, HE OTBETUBIIEMY Ha BCE BOIPOCHI OHMJIETa U JOMOJHUTEIbHBIE BOIIPOCHl U
HENPABWJIBHO BBIIIOJIHUBLIEMY IPAKTHUYECKOE 3aJaHHUE (HENPABUIBHOE BBINOJIHEHHE TOJIBKO ITPAKTHYE-
CKOI'O 3aJIaHUs HE SIBISETCS OJHO3HAYHOM NPUYUHOM ISl BBICTABIICHUS OLICHKH «HEYIOBJIETBOPUTEIb-
HO»). Kak mpaBuio, olieHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOI0JI-
KHUTH 00ydeHHe 1Mo o0pa3oBaTeNbHOM mporpaMmme 0e3 JOMOTHUTEIbHBIX 3aHATUNA MO COOTBETCTBYIOLICH
JUCUUIUIMHBL ((OPMHUPOBAHUS M PA3BUTHS KOMIICTCHLUH, 3aKpEIUIEHHBIX 3a JaHHOM TUCIMIUIMHOMN).
O1neHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISIETCS TAK)KE, €CIIM CTYACHT: MOCJIE Havyalla SK3aMeHa OTKa3aJl-

151
)51
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CiA €ro caaBaTb WJIM HapyHIWJ IIpaBuJia CAa4M 3K3aMCHa (CHI/ICI)IBaJ'I, IIOoJCKa3bIBall, O6MaHOM IIbITAJICA
MOJIY4UTh 00JIee BRICOKYIO OIEHKY H T.JI.
B 3adyeTHYI0O KHIMJKKY BBIHOCHTCS OIlEHKA JK3aMeHOB 3a 1.3 cemecTpbl, 3a4eTa 3a 2-ii ceMecTp, B
NPUJI0KCHUEC K JUIIJIOMY BBIHOCUTCH OLCHKA JK3aMCHA 3a 3-ﬁ CEMECTP.
6.3 TunoBble KOHTPOSbHbIE 3afjaHUA UM UHbIe MaTepuanbl, HeobxoauMble Ans
OLUEHKW 3HaHWW, YMEHUN, HaBbIKOB WU (MNK) oOnNbiTa AEATENIbHOCTHU,
Xapakrtepusyrwmx atanbl POpMUPOBaHMA KOMMNETEHUUMA B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

Bormpockl 1o ¢opMUpOBaHUIO U PA3BUTHUIO TEOPETHUECKUX 3HAHUH, IPETYCMOTPEHHBIX KOMICTCHIIUSIMU,

3aKpEIJICHHBIMU 32 AUCHUIIMHON (IpUMEpHBIE BOMPOCHI MO JIEKIIMOHHOMY MaTepHay TUCIUIUINHEI):
1-ii cemecTp

1. Ilpenmet u cTpykrypa ¢usuku. Meroa duznyeckoro uccienopanus. Ousnveckre 0OCHOBbI MEXaHUKH.
[IpoctpancTBO, BpeMms, IBIKEHHE. DIIeMeHThl kKuHeMaTuku. Cuctema orcueta. [lepemenienue, CKOpOCTb,
YCKOpEHHUE.

2. lunamuka matepuanibHOW TOouykd. 3akoHbl Heiorona. Cmia. Macca. Ummysnbsc. CucTeMbl 4acTHIL.
LlenTp nHepuMK. 3aKOH COXPAaHEHUS UMITYJIbCa.

3. Pabora. MomHocts. Mexanuueckasi SHeprusi. 3aKOH COXpaHEHHsI MeXaHudeckod sHepruu. [luccuma-
THUBHBIC CUJIBI. 3aKOHBI COXPAHEHUS U MPUHIIUITBI CHMMETPHUHU.

4. Kunematuka U AMHaMHKa aOCOJIFOTHO TBEPAOro Tena. BpaieHue TBEpIOro Telna OTHOCUTEIHHO HEMo-
JIBWKHOM ocu. MomeHT nnepuuu. [Inockoe neukenune. Y paBHeHUs JBHKEHUSL, MOMEHT UMITYJIbCA.

5. DHeprus CUCTEMbI YACTUI]. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCa.

6. MonexynspHas pu3uka U TepMOJMHAMHUKA. METOIbl ONUCAaHUs MAKPOCKOMIUYECKNX cUcTeM. OCHOBHBIE
YpaBHEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM ISl JABJICHUS U SHEPTUU.

7. OmpiT ITepna. Pactipenenenne Makcpemna. Pacnpenenenue bonbiimana. PaBHOMepHOe pacmpenere-
HUE DHEPTUHU IO CTENEeHsIM CBOOOIbl. BHYTpEeHHSsI SHEprusl.

8. CpenHee 4uCIIO CTOJIKHOBEHUM B cekyHAy. CpemHss ajmHa cBOOOMHOTO npobdera mosekyn. Kunernue-
ckue mporecchl. ONbITHBIC 3aKOHBI SIBIEHUHN TiepeHoca. BeiBoa koaddunmenta nuddysun.

9. Temmnogsie nporieccrl. PaboTa u remiora. [lepBoe Hauano TepmouHaMHUKH . TemI0eMKOCTb.

10. AnnabatHsbiit npouecc. Ypasuenue [lyaccona.

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

12. DuTponusd. CTaTUCTUYECKOE UCTOJIKOBAHHUE SHTPONUH. BTOpoe u TpeThe Hayasia TepMOIUHAMUKH.

13. YpaBHEHHE COCTOSIHUSI peasibHOTO Ta3a. Cuiibl B3aUMOJEHCTBUS MEXIAY MOJIEKYJaMHU peajbHOTO rasa.

BuyTtpennss sHeprus peanbHoro raza. Kongencamnus u obpazoBanue rpynn Mosekyn. Jddext Ixoymns-
TomcoHa.

14. Konebanus. CoOctBeHHble KonebaHus. ['apmoHMueckuil ocummisTop. MaTemMaTudyecKuid MasTHHK.
DHeprus Mpu rapMOHUYECKUX KOJIeOaHUsX.

15. AHrapMoHMYECKUN OCHMILIATOP. JIMHEMHBIN OCHMILIATOP C 3aTyXaHUEM.

16. BeiHyxaeHHble KoJebaHMs OCIMIIISATOpa NP nepuoaudeckoM BozaeiictBun. Pesonanc. [lapamerpuye-
ckue kojeOanus 1 aBTokonebanus . CliokeHue rapMOHUYECKHX KOJIeOaHUI 0IMHAKOBOW YaCTOTHI.

17. Ilpunuun unepuuu. IIpeoOpazoBanus 'anunes. Iloctynarsr CTO. [IpeoOpazoBanus Jlopenna. Cnen-
CTBHS U3 IIpeoOpazoBanuii Jlopenma.

2-ii cemecTp

1 DnektpocraTrka. 3aKOH COXpaHEHUs 3JEKTpudeckoro 3apsaa. 3akoH Kynona. HanpsokeHHOCTB
anekTpuyeckoro nois. [lotok BekTopa HanpsikeHHOCTH. Teopema OcTtporpaackoro -I'aycca B Bakyyme u
ee NPUMEHEHHUE K pacueTy MoJIeH.

2. PaGota B anekTpocTarrdeckom mosie. Pa3HocTs moTeHImanos, moreHnuain. CBsi3b MEXIy MOTEH-
[[MAJIOM U HamNpsHKEHHOCThIO. Bhruncienue noreHunuana. [lone numnosns. DiekTpuyeckoe Mosie B Belle-
ctBe. [lonspusanus JU3IEKTPUKOB.
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3. BekTop mosspuzaiuu M €ro CBsi3b C MOBEPXHOCTHOW IMJIOTHOCTHIO MOJISIPU3ALIMOHHBIX 3apsIIOB.
HanpsixeHHOCTh TONIsI BHYTpU JauanekTpuka. Teopema Octporpajckoro - ['aycca uist AM3JIEKTPUKOB.
BekTop 31ekTpocTaTHYecKo MHAYKIMH. Y CIOBUS HA IPaHULE pa3ziena ABYX AUAJIEKTPUKOB. Beruucie-
HUE HAIPSYKEHHOCTH MOJIS B JUAIIEKTPUKE.

4. IIpoBOJTHUKH B DJIEKTPOCTATUYECKOM I0JI€. DJIEKTPOEMKOCTh YEAMHEHHOIO IpoBOoAHMKA. KoH-
neHcatopbl. IlpuMepbl BbIUMCIEHUS €MKOCTH. DHEPrus 3apsHDKEHHOrO MPOBOAHHMKA U KOHJEHCATOpA.
DHeprus MMEeKTPOCTaTUYECKOro 1mosisi. O0beMHas MIIOTHOCTh SHEPTUH.

5. IloCTOSIHHBIN 3JEKTPUUECKUN TOK, €r0 XapaKTEPUCTUKH M YCIIOBUS CYILIECTBOBAHUS. 3aKOHBI
Owma u Jlxoyns - Jlenua B muddepenumansaoi popme. O600meHHbIi 3akoH OMa B HHTErPaIbHOM (op-
Me. Pa3HOCTb OTEHIMAIIOB, AIEKTPOABIIKYILAs CHUJIA, HAIIPSDKEHHUE.

6. Knaccuueckas aiekTpoHHast Teopusi MeTauioB. BeiBo 3akoHoB Oma u Jlxkoyinsd - JleHua u3 siek-
TPOHHBIX MpejacTaBieHuil. CBepXmpoBoauMOCcTh. PaboTa BbIXOAa 3MEKTPOHOB M3 MeTauia. TepMolnieK-
TPOHHAs! YMUCCHUSL.

7. MaruuTHoe nosie. 3akoH Amrnepa. Bektop MarHUTHON MHAYKIKMU. MarHuTHOE MoJie TOKa. 3aKOH
buo - Caapa - Jlaruiaca u npuMeHEHHE K pacyeTy MarHUTHOrO 1oJjisi. MarHuTHOE 1oJie IpsIMOro U Kpy-
TOBOI'0 TOKOB. 3aKOH MOJHOr0 TOKAa JJIi MarHUTHOIO IOJIA B BAKYyME U €ro MPUMEHEHHE K pacyeTy Io-
JIel TOpOUJa U JNIMHHOTO COJICHOUA.

8. JleiicTBre MarHMTHOTO TIOJIS HA TOK W Ha JMBMOKymwmiics 3apsa. Cuna Jlopenma. Dddext Xoma.
KoHTyp ¢ TOKOM B MAarHUTHOM 10Jie. MarHUTHBIII MOMEHT BUTKA C TOKOM. MarHuTHBIN MTOTOK.

9. Pabora mpu mepeMemeHny TPOBOJHUKA W KOHTypa C TOKOM B MarHuTHoM rmoie. Iloro-
KOCLICTJICHHUE. SIBIIeHUE AJIEKTPOMAarHuTHOM MHAYKIMH. 3akoH Jlenna. 3akon dapazest - Makcenia T ero
BBIBOJI. 3apsij, UHAYIIUPOBAHHBIN MPH SBJICHUU JICKTPOMATHUTHON UHIAYKIUH.

10. SBnenne camouHaykuuud. MHAYKTUBHOCTH. PacueT MHIYKTMBHOCTH aJisi TOopouja. SIBieHue
B3aMMHON MHAYKUIWHU. B3anMHass MHIYKTUBHOCTG ISl TOPOUAA. DHEprusi MarHuTHoro mojs. O0beMHas
MJIOTHOCTh SHEPTHH.

11. MarautHoe nosie B BeuecTse. MUKpO - U MaKpOoTOKH. BekTop HAMarHM4eHHOCTH. 3aKOH MOJ-
HOTO TOKa JJIi MarHUTHOTO MOJs B BellecTBe. HanpspkeHHOCTh MarHUTHOTO 1oJisi. M30TporiHble Marue-
TUKU. OTHOCUTENbHAS] MAarHUTHAS TPOHUILIAEMOCTD. Y CJIOBUS HA TPAHUIIE pa3/eia JBYX MarHeTUKOB.

12. Tunel MarHeTUKOB. DJIEMEHTApHAsI TEOpHs JHa - U Mapamaraernsma. @eppomaraerusm. OIbI-
Tb1 CroneroBa. KpuBast HamaranunBanus. MarHUTHBIN TUCTEPE3NC.

13. Homensnl. Touka Kropu. CrimHOBast mpupoaa ¢eppomMarseTu3mMa. IJICKTPUICCKUN KoyieOaTelb-
HBI KOHTYp. duddepennnansuoe ypaBHEHHE 3aTyXalOMNUX AJIEKTPOMArHUTHBIX KOJIEOAHUN M €ro pellie-
Hue. Jlorapudmuueckuii 1ekpeMeHT U KodpPuimeHT 3aryxanus. [ apMOHHUECKHE DJIEKTPOMAarHUTHBIC
KoJe0aHusl.

14. BeiHy)KICHHBIE DJIEKTPOMArHUTHBIE KolleOaHus. AMIUIUTYAA U (aza BBIHYKICHHBIX KOJICOaHUH.
Pe3onanc. O6mas xapakrepuctuka Teopun Makcpema. [lepBoe ypaBHeHne MakcBelia B MHTETpalbHOU
¢dopme. Tok cmenienus. Bropoe ypaBuenue Maxkcpernia.

15. [onHas cuctema ypaBHeHUi MakcBena Al 2eKTPOMAarHUTHOTO MOJist. Y paBHeHHs MakcBesuia
B nuddepenimanbHoi popme. [lonmHas cucrema ypaBHeHuit MakcBemia B auddepeHnuansHoi popme.
DneKTpOMarHuTHbIE BOJHBI U UX CBOMCTBA.

16. DnekTpoMarHuTHBIE BOJIHBI M OMBITHI [ 'epia. Bubpatop u pezonarop. BomHoBas 30Ha. DHeprust
ANEKTpOMarHUTHBIX BOJH. [lotok sHepruu. Bextop Ymosa - Iloittunra. OtkpeiTue paauo Ilomobim.
[Ipunuun paanocsszu. Pactipoctpanenue paanoBosiH. Paguonokanus.

3-i cemecTp

1. Ontuka. Pa3ButHe npenctaBieHuii o mpupoje csera. Marepdepennus csera. KorepeHTHOCTD 1
MOHOXpOoMaTUIHOCTh. CriocoObl HaOm0IeHuss nHTEepdepeHIuu cBeTa. PacueT nHTEQEpPEHIIMOHHON Kap-
THHBI OT JIByX HCTOYHUKOB.

2. lndpaxmus cBera. [Ipunnun [tolirenca-®Openens. 3ousr Openens. [Ipsmonuneiinoe pacipo-
cTpaHeHue cBeta. Jludpakuus Ha OJHOM MIETH U Ha TUPPAKLIUOHHON peleTKe.
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3. Audpakiys peHTTeHOBCKUX BOJH Ha MIPOCTPAHCTBEHHOI pemierke. [lonstiue o romorpaduu.
Hucnepcus cBeTa. DIEKTpOHHAs TEOpUs Aucniepcuu. PaccessHue, nornoieHue cBera.

4. IMonspu3zanusi >IEKTPOMAarHUTHBIX BOJIH. JIMHEHHOE M LHUPKYISIPHOE COCTOSHUE TMOJSPU3ALINU.
HenonsipuzoBaHHOE 371€KTpOMaraHuTHOE U3IydeHue. CriocoObl MOydyeHHsI MOJSPU30BAaHHOTO CBETA.

5. KBantoBas mpupona usnydeHus. TemioBoe H3iMydeHHe. 3aKOHBI TEIUIOBOTO H3Iy4deHHs abco-
JIIOTHO YEPHOTIO Tela.

6. ®orornexrpudeckuii 3¢dexr. 3akoHsl BHenTHEro hoTodddekra. Dotonsl. Dpdext Komnrona.

7. AtomHas u siaepHas pusuka. Ou3nuecKkrue OCHOBBI KBAaHTOBOM MexaHuku. [IpuHumn neompene-
neHHocTu. KoprycKkynsipHO-BOJIHOBOM Tyau3M.

8. KBanroBsie coctosinus. Cynepno3unusi COCTOSHUN. PU3NUECKUe BETUUYNHBI U ONIEPATOPBI.

9. Cranmmonapnslie cocrostHus. Y paHenue Llpeaunrepa s cTalilmOHAPHBIX COCTOSIHHM.

10./IBmxenue cBoOo1HOM yacTuipl. [loTeHnanbubi 6apsep. TyHHEIBHBIH 3D QEKT.

11.Yactuna B noteHuansHoi sime. ["apMoHMdeckuii ocmustop. AToM Bogopoaa. CoexTpsl uc-
IIyCKaHUS U MOTJIOLEHUSI.

12 Tlornomenure, CIOHTaHHOE U BBIHY)KJIEHHOE W3NydeHus. ONTHYeCKre KBAHTOBBIE T€HEPATOPHI.

13.KBanroBsie cratuctukun ®epmu-/Iupaka u bosze-DiiHmTeliHa. DIEKTPOHHBIA ra3 B MeTallax.
TemnoemkocTh TBepAbIX Tel. DOHOHBI.

14.OnemeHThI 30HHOM TeOpUU TBEPABIX Tel. MeTallibl, AUIIEKTPUKHU IOTYIPOBOAHUKI

15.5npa atomoB. Hyknonsl. XapakTepUCTHKU SAEPHBIX COCTOSTHHIA.

16.nepubie cubl. Moaenu siipa.

17.Ilepexoapl MeXIY sIIEPHBIMU COCTOSTHUSIMU. SInepHble peakiuu. LlenHnas peakius neneHus.

Bomnpockl 1o nproOpeTeHnto U pa3BUTHE MPAKTUYECKUX YMEHHH, IPEIYyCMOTPEHHBIX KOMIIETEHLIUSIMH,
3aKpEIICHHBIMU 32 AUCHUIIIIMHON
(mpuMepsI BONIPOCOB K MPAKTHUECKUM 3aHATUSAM, JJAOOPaTOPHBIM paboTam)

1-it cemecTp

1. Yro Takoe BekTOp nepemenienusa? Beeraa mu Moaynb BEKTOpA MEPEMEILIEHUSI PABEH OTPE3KY MyTH,
MIPOHJIEHHOMY TOYKOMN?

2. Uro xapakTepu3yeT TaHT€HILIMaJbHasl COCTAaBIISIONIAsl YCKOpPEHUs? HOpMajbHas COCTaBJsIoLIas?
KaxoBbl ux Mmogynu?

3. Uto Ha3bIBaeTcs yriioBOM CKOpPOCThIO? YTIOBBIM yckopeHueM? Kak onpenenstorcs ux Hampasie-
HUs?

4. KakoBa cBs13b MEXK/ly JINHEMHBIMU YTJIOBBIMU BETUUMHAMU?

5. Yro Takoe cuia?

6. chopmynupyiite 3akoHbl HptoTOHA.

7. B 4em 3akirodaeTcs 3aKOH COXpaHEHMs UMITyJibca? B Kakux cuctemax OH BBIIIOJIHSAETCS?

8. UTo Ha3bIBaeTCA LEHTPOM MAaCC CUCTEMBI MATEPUAIIBHBIX TOYEK?

9.B yeMm paznuune Mexay MOHATHIMU SHEeprus u padbora?

10. Kak HaiiTi paboTy nepeMeHHON CHIIbI?

11. Yo Takoe MOIIHOCTB?

12. Kakune BHJIbI MEXaHUYECKOW SHEPTHH U3BECTHBI?

13. ChopmynupyiiTe 3aKOH COXpAaHEHUsI MEXaHUYECKOM 3Hepruu. /i KakuxX CHCTEM OH BBITMOJIHACT-
cs?

14. Yem orimnuaercs aOCOMIOTHO YIIPYTHH yaap oT abCOIOTHO HEYIPYTroro?

15. YUto Takoe MOMEHT MHEpIUHU TeJa?

16. Chopmynupyiite u nosicaute Teopemy LlTeitHepa.

17. YTo Ha3bpIBa€TCSI MOMEHTOM CHJIbI OTHOCHUTENIBHO ocH? Kak ornpenensiercs: HalpaBIeHUEe MOMEHTa
CUJIBI?

18. ChopmynupyiTe 3aKOH TMHAMHUKH BPaIIaTeIbHOTO JTBU)KEHUS TBEPIOTO Tea.
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19.YTo Takoe MOMEHT UMIMYyJIbCa MaTepUaIbHOM TOUKU? TBepAoro tena? Kak onpenensercs HanpaB-
JIEHUE BEKTOpAa MOMEHTA UMITyjbca?

20. ChopmynupyiTe 3aKOH COXPAaHCHUSI MOMEHTa UMITyJIbca. B Kakux cucTteMax OH BBITTOTHSIETCS?

21. B yeM oTiinuuMe Beca Tea OT CUJIBbI TSHKECTU?

22. B ueM 3aKi04aroTCsl OCHOBHBIE TIOCTYJAThI CIIEHUAIBHON TEOPUUA OTHOCUTEIBHOCTH?

23. 3anumure T MPOKOMMEHTHUPYiITe npeodpazoBanus Jlopenna. [lpn kakux ycloBHSIX OHH MEpPExo-
IAT B TipeoOpazoBanus [ anwies?

24. Yro takoe TepMoauMHamMuueckue napamerpsl? Kakue TepMoiMHaMUYECKUE MapaMeTpbl U3BECT-
HBbI?

25. B der 3axi1t04aeTcsi MOJIEKYJIIPHO-KMHETUYECKOE TOJIKOBAHUE JaBJICHUs ra3a?

26. 3anuuInTe OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU HICATbHOIO ra3a?

27. Hadepture rpaduk pactpeaeieHust MOJISKYIT 10 CKOPOCTSIM.

28. Kak onpenensiercs Haubosee BeposiTHAsE CKOPOCTh ABMKEHHS MOJeKyn? CpenHsst CKopocTh?

29. OT KaKux MapamMeTpoB 3aBUCUT CPEIHSS JAJIMHA CBOOOHOrO Mpodera MoyieKy?

30. B yuem cymHOCTb siBjieHUs nepeHoca? KakoBbl OHU U IIPU KAKUX YCIOBUAX BO3ZHUKAIOT?

31. Chopmynupyiite 3akoHbl Pypre, Guka, HproToHA.

32. B ueM cyTb 3akoHa bosibiiMaHa 0 paBHOMEPHOM pacHpeIe]IiCeHUH SHEPTUH 110 CTENEeHSIM CBOOOIb1?

33. Yto Takoe BHYTPEHHSsI SHEPIUs HieanbHOro raza? B pe3ynbrare Kakux NpoLEecCOB MOXKET U3Me-
HATHCS BHYTPEHHSSI DHEPTHSI CUCTEMBI?

34. Yro Takoe TeroeMkocTs raza? Kaxas us temnoemkocteit — Cy uiau Cp, — 6omblie 1 noyemy?

35. Uemy paBHa paboTa n3006apHOro pacmupenust 1 Moib uaeaabHOro ra3a npu HarpeBanuu Ha 1K?

36. HarpeBaetcs niam 0xJ1ax/aaeTcs ra3, €CIu OH pacUIMPSETCs IPU MOCTOSHHOM JaBICHUU?

37. I'a3 nepexoauT nU3 COCTOSIHUS | B cocTOsiHUE 2 B pe3yJIbTaTe CIEAYIOLIMX MpoLeccoB: 1) usorep-
MHYECKOT0; 2) n300apHoro; 3) n3oxopHoro. PaccMoTpeB 3TH mpoiiecchl rpadudecku, mokaxure: 1) B ka-
OM TIpoliecce paboTa pacHIMpEeHUs MaKCUMalbHa; 2) KOTJa ra3y cooOIaeTcsi MakCuMaabHOE KOTUYECTBO
TETUIOTHI?

38. Kak nu3meHuTCs Temneparypa raza npu aanadaTHoM paclIMpeHun?

39. Bo3aMoxeH i Tipoliece, TPy KOTOPOM TEIIOTa, B3sTask OT HArpeBaTelis, MOJHOCThIO Mpeodpasy-
ercs B pabory?

40. B xakoM HampaBJI€HUH MOKET U3MEHSTHCSI YHTPONMS 3aMKHYTOM cuctembl? HezamkHyTOM cu-
CTEMBI?

41. HaiiTe moHsATHE SHTPONHUM (ONpEETICHHUE, €IUHHUIIA U3MEPEHUs, MaTeMaTHUYeCKOe BbIPAKEHUE
SHTPONUH JIJISl PA3TUYHBIX MTPOIIECCOB).

42. N300pa3ute B KOOpAMHATAX T-S U30IPOIECCHI.

43. IlpencraswTe nukia KapHo Ha auarpamme p, V rpaduuecku.

44. 3anummTe U poaHanu3upynTe ypaBHenue Ban-nep-Baansca.

45. YeM oTAMYAIOTCS pealibHbIE Ta3bl OT UACATbHBIX ?

46. Yto Takoe konebanusi? CBoOonHble konebanus? ['apmonnyeckue kosnebanus? Ilepuonunyeckue
npoueccsl?

47. NaiiTe onpeaeneHne aMIMTyabl, (ha3bl, IEPU0/Ia, YaCTOTHI, IIMKINIECKON 9acTOThI KOJICOaHUH.

48. Yto Ha3pIBaeTCs rapMOHUYECKUM ocuiATOpoM? [IpyKMHHBIM MasiTHUKOM? Pu3znueckum? ma-
TeMaTU4eCKUM?

49. TIlpuBenute GOpMYIBI sl IEPUOJIOB KOJIEOAHUI MaTeMaTHIECKOTO, IPYKHHHOTO U (PU3UYECKOTO
MasITHHKOB.

50. Uto Takoe npuBeAeHHAS JUIMHA (DU3HMUECKOTO MAsITHHKA?

51. 3anummuTe 1 npoaHanu3upyite auddepeHIuaiIbHoe YpaBHEHHE CBOOOIHBIX TAPMOHHUYECKUX KO-
nebaHui.

52. KakoBa TpaeKTOpHsi TOUKH, YYACTBYIOIIEH OJTHOBPEMEHHO B JBYX B3aUMHO MEPIECHANKYISPHBIX
KoJIe0aHUAX ¢ OJTMHAKOBBIMHU nepuoaamu? Kak nmosnyuaercs okpyxnocts? [psmasn?

53. Tlo kakOMy 3aKOHY U3MEHSIETCS aMIUTUTY/Ia 3aTyXalonux KojaeOanuii?
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2-ii cemecTp

1. ChopmynupyiiTe yciloBUs MPUMEHUMOCTH 3akoHa KyroHa mjis onmpeneneHus CUiIbl B3aUMOJICH-
CTBUS JIBYX 3apsiKEHHBIX TEJ.

2. [aiiTe onpeneseHrne HAMPs>KEHHOCTH AJIEKTPUYECKOTO MOJIS.

3. ChopmynupyiiTe MIPUHIUN CYTIEPIIOZUIIUU IIEKTPOCTATUICCKIX TOJICH.

4. Kak onpeaenuTs CUily, IeMCTBYIOINIYIO Ha JIEKTPUUECKUI 3apsij] B AJIEKTPUUECKOM Toje?

5. 3anumuTe BBIpaKEHUE JJIs1 pabOThI, COBEPIIAEMON CHUIIAMH AJIEKTPOCTATUYECKOTO TOJIS O Tepe-
MEIICHUIO TOYEYHOTO 3JIEKTPUUYECKOTO 3apsiia.

6. JlaiiTe onpezeneHue NOTEHIMAIA U Pa3HOCTH MOTEHIUAIOB 3JIEKTPOCTaTUYECKOIO MOJIS.

7. YTo Ha3bIBAIOT MOTOKOM BEKTOPA HANPSKEHHOCTH AJIEKTPOCTATUYECKOTO MO ?

8. Chopmymupyiite Teopemy OcTporpanckoro-I'aycca st 3IEKTPOCTATHYECKOTO TOJIS B BAKyyMe.

9. Kak mpoucxoauT noasipu3aliysi IU3IeKTPUKOB C TIOJISPHBIMU M HETIOJISIPHBIMHA MOJIEKYJIaMu?

10. Kakue pu3ndeckne BeTMYUHBI KOJUIECTBEHHO XapaKTEPU3YIOT MOJISIPU3AUIO JUICKTPUKOB?

11. Kak Hanuuue IUANEKTpUKA BIUSET HA HAMIPSDKEHHOCTD JIEKTPOCTATUYECKOTO MO ?

12.Kak pacnpenesnensl 3apsi/ibl 10 TOBEPXHOCTH NPOBOJHUKA?

13. Kakas cuctema npOBOJIHUKOB Ha3bIBAETCSl KOHJEHCATOPOM?

14. Yto Ha3bIBaeTCA JIEKTPOEMKOCTBIO KOHJIeHCaTopa?

15. Kak paccuntarh SHEPrutio 3apsyKEeHHOro KOHAeHcaTopa?

16. 3anummuTe BeIpaXeHUE 11 00bEMHOM IMIIOTHOCTU SHEPTHUH SJIEKTPOCTATHUECKOTO MOJIS.

17.3anummre 3akoH OMa i yyacTka uenu, coaepxaniero 3/C.

18. Chopmynupyiite npaBuIo 3HAKOB MU 3ancu 3akoHa Oma.

19. HaiiTe onpenenieHne MArHUTHON UHAYKIIUH.

20. Hanummre BhlpaxeHue 3akoHa buo-Casapa-Jlamnaca juis onpeaeneHuss MarHUTHOW MHIYKIUU
3JIeMEHTa MPOBOJHUKA C TOKOM.

21. HanumurTe 3aKOH MOJIHOTO TOKA.

22. Hanumure BoipaskeHust ais cuisl Jlopenua. s cunel Amnepa.

23. B ueMm 3axiro4aercs SBJICHUE 3JIE€KTPOMAarHUTHOM MHTYKIUH.

24. chopmynupyiTe u 3anuiuTe 3akoH dapajest 11t SJEKTPOMArHUTHON MHTYKITHH.

25. Hanmumute Beipaxenue aisg DJC smeKTpoMarHUTHOM WHAYKITUU, BO3HUKAIONIEH B TIPOBOTHUKE
MIpU ABUKEHUU €r0 B MATHUTHOM TIOJIE.

26. Hannmure ypaBHEHUE, CBSA3BIBAIOIIEE ITUPKYIISIINIO HAMIPSKEHHOCTH BUXPEBOTO JIEKTPUUECKOTO
OJISI C UHAYKIIMEH MarHUTHOTO TOJISI.

27. B et 3aKiro4aeTcs siBJICHUE CAMOMHIAYKIUN?

28. Urto Ha3pIBaeTCs 00BEMHON TIOTHOCTHIO SHEPTUM MAarHUTHOTO Mojs? Hamumure Gpopmyny s
onpeneneHus 00beMHOMN TIIIOTHOCTH YHEPTUH MarHUTHOTO TIOJIA.

29. aiiTe onpeneneHne HaMarHU4€HHOCTH.

30. Uto Ha3pIBaeTCA HANPSHKEHHOCTHIO MarHUTHOTO ToJia? Kak oHa cBsi3aHa ¢ MarHWTHOW MHTYKITH-
el 1 HAMarHM4eHHOCTHIO?

31. ChopmynmpyiiTe 3aKOH TOJTHOTO TOKA JIJIT MATHATHOTO TTOJISl B BEIIECTRE.

32. Kakue Tunbpl MarHeTUKOB U3BECTHBI? YeM OHU OTIINYaoTCs?

33. Yem 00ycIOBICHBI MarHUTHBIE CBOMCTBA aTOMOB?

34. Kakue BemiecTBa OTHOCATCS K AuamarHeTukam? B yem 0cOOEHHOCTHM HaMarHWYHMBAaHHS JHaMar-
HETUKOB?

35. Kakue BemiecTBa OTHOCATCS K mapamarHetukam? B ueM ocoOeHHOCTM HaMarHWYMBaHUS Tapa-
MarHeTUKOB?

36. KakoBbI 0COOEHHOCTH MarHUTHBIX CBOWCTB (peppOMarHeTUKOB?

37. B yem 3akirodaeTcs sSIBJICHUE MarHUTHOTO THUCTEpe3nca?

38. OnummuTe MeXaHU3M BO3HHKHOBEHHSI COOCTBEHHBIX MApMOHHYECKHX KOjeOaHUU B KoleOaTelb-
HOM KOHTYpe.
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39. Kak 3aBUCHUT OT BpEMEHHU aMILIUTY/1a 3aTyXaloMuX KojueOaHuii?

40. Yro naszwiBaeTcs ko3dduunentom konebanuii? OT KakuX MapaMeTpoB KOIeOaTeIbHOr0 KOHTYpPa
OH 3aBHUCUT?

41. Yro Ha3bIBaeTCA JIOTAPUPMHUUECKUM JEKPEMEHTOM 3aTyXaHuUs?

42. N3o0pa3ute cxeMy dJEKTPUUIECKOM IEMH KOJaeOaTeIbHOI0 KOHTYpA.

43. B ueM 3akiouaeTcs sSIBIICHUE PE30HAHCA B KOJICOATEIIbHOM KOHTYpE?

44. Y10 Ha3bIBAETCS «TOKOM CMEUICHUS»?

45. Kakoe 1noJjie Ha3bpIBaeTCs AEKTPOMarHUTHbIM?

46. Hanuiure ypaBHEHUE IJIOCKOM 3JIEKTPOMArHUTHOM BOJIHBI.

47. ChopmynupyiiTe OCHOBHBIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

48. B uem 3axmrouaercst pu3nueckui cMbica BekTopa YMoBa-IloitnTunara? Yemy o paBeH?

3-ii cemecTp

1. Yem otnmuaeTcs aOCOTIOTHBIN MOKA3aTeNb MPEIOMIICHHS OT OTHOCHTENbHOr0? B yeM nx Qusmue-
CKUU CMBICT, KAaK OHH CBSI3aHBI MEX]Ly COO0M?

2. B 4em 3aximrouaercs SIBJIEHHE MOJHOTO BHYTPEHHETO oTpaxeHus? Kakwe ycioBus HEOOXOAUMBI
JUIs HaOJIr0IeHus ToNTHOTO oTpaxxeHus? Kakas cpena Ha3pIBaeTCs ONTHUECKU OOJiee MIIOTHOM?

3. IlomyuunTe BBIpaXEHUE IS IPEIEITBHOTO YTia MOJHOTO OTPAKECHUSI.

4. B yem 3akiioyaercs siBJICHUE quciepcuu cBeta? UeM oTinvaeTcs HopMaabHas JUCIEPCUst OT aHO-
ManpHOU? [losicHuTe ¢ moMoIIbIo rpaduka.

5. Kakoii cBeT Ha3bIBaeTCSI MOHOXPOMATUYECKUM, a Kakoil crokHbiM? [IpuBenute npumepsl. O0bsic-
HUTE pa3ilo’keHue O0eoro cBeTa B CTEKISIHHON IIPU3ME.

6. Kakue BoJHBI Ha3bIBAIOTCS KOTrepeHTHBIMU? OOBSCHUTE CIIOCOOB! MOTYYEHUSI KOTEPEHTHBIX BOJIH.

7. B uem 3akmrouaetcs siBiieHne unrepdepentuu? Yto Takoe onTU4ecKas pa3HOCTh X0/1a BOJIH?

8. CchopmynupyiiTe U 3aMUIINTE YCIOBUS MAKCHMYMOB 1 MUHUMYMOB HHTEp(depeHnu.

9. Kakoii cBeT Ha3bIBaeTCs MOHOXPOMAaTHYECKUM, a Kakoil cioxHbeiM? IlpuBenure npumepsl. Uem
OTJIMYaeTcss UHTeppepeHIIMOHHAs KapTUHA JIJIsl TOTO U APYroro?

10. Kak nonyuatorcs konbia Hetorona? Hapucyiite xox mydeil, 3anuiinTe BbIpa)KeHHUE Ui pa3HO-
cTu xoJa 3Tux jaydeld. [Touemy konblia HploToOHa OTHOCATCS K MHTEpHEPEHIIMOHHBIM MOJI0CAM PABHOM
TOJIIUHBI?

11. Kak Haiitu paguycsl kosnenr HploToHa B OTpaK€HHOM M MPOXOZAIIEM cBeTe? B kakoM nopsike
OyIyT uepenoBaThCs KOIbIa IPH OCBEIIEHUH YCTAaHOBKU O€JIBIM CBETOM?

12. Kakue BOJHBI Ha3bIBalOTCA KOrepeHTHBIMU? OOBACHUTE CIIOCOOBI MOJTYYEHHUS KOTE€PEHTHBIX
BOJIH. B uem 3akmtouaercs npunuun [roirenca-dpenend?

13. Yro HazpiBaeTcsi nu¢pakiyeld cBeTa, KaKoBbI YCIOBHs ee HaOmoneHus? YeM orinmyaercs IH-
¢bpaxuus Openens ot nudpakuun Opaynrodepa?

14. Yro takoe nudpakimronnas pemerka? [lepuoa pemerku? Kakue ObIBalOT peIIETKH, sl UETO OHU
HCTIOJIB3YIOTCA?

15. BanumuTe ycnoBue Makcumyma s pemietku. [lokaxkute Ha pucyHke yrona audpakuuu U pas-
HOCTb XOJ[a JTy4YEH.

16. Kakoii cBeT Ha3pIBacTC MOHOXPOMAaTHUECKHUM, a Kakol cioxHbIM? [IpuBenure nmpumepsl. Onu-
muTe JUGPaKIMOHHYIO KapTUHY ISl TOTO U Ipyroro?

17. B uem coctosT 0ocoOeHHOCTH M3iaydeHus nazepa? [louemy OH UCIONB3YeTCs Ul MOTYUYEHUsS TU-
(bpakMOHHON KapTHUHBI?

18. Yem oTiMUaeTCsl €CTECTBEHHBIM CBET OT MOJApU30BaHHOr0? I10JIHOCTBIO MOJSAPU30BAHHBIN OT
YaCTUYHO NOJsipu3oBaHHOr0? Kakue ectb BUbI NOJApU3ALAN?

19. Yto Takoe monspuzarop? OOBICHUTE €ro NeiCTBUE HA CBET. UTO MOKHO HCIOJIH30BaTh B Kaue-
CTBE MOJIIpHU3aTOpa, MoYemMy?

20. 3anummTe 3akoH Manioca A OJHOTO M JBYX IOJIApU3aTOpoB. B kakoM ciyyae cBeT HE OyAeT
BBIXOJMTDH U3 CUCTEMBI JBYX MOJSPU3ATOPOB?

23



CMONEHCKNA
Pabouas npoepamma oucyunaunvt b1.5.6 (  @uianai
«Dusuray .

21. Chopmymupyiite 3akoH bprocrepa, 00bsICHUTE 0COOCHHOCTH TOJIIPU3AIMN OTPAKEHHOTO U TIpe-
JIOMJICHHOTO JIy4EeH.

22. B 4em cocTouT sIBJICHHE JIBOWHOrO JydenpenomieHuss? OObSICHUTE CBOWCTBA U TOJIIPU3AIUIO
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOTO JTy4deil. YTo Takoe onThyeckas ocb Kpucraia?

23. Kakue BeliecTBa Ha3bIBAIOTCSA ONTHYECKU aKTUBHBIMU? OT 4ero 3aBUCUT YroJj MOBOPOTA MJIOCKO-
CTH TOJISIPU3ALUN B OITUYECKU aKTUBHOM BEILIECTBE?

24. B gem 3axmmrouaetcs siBiaeHue ¢ororddexra? Hazosure Buasl hotodddekra, aiTte UM Xxapaxre-
PUCTHKY.

25. Copmynupyiite 3akoHbI BHemHero (Gorodddekra. Kak cBA3aHbI 4acTOTa M JUIMHA BOJTHBI U3ITY-
yeHus?

26. Chopmynupyiite kBaHTOBYIO rumnote3y [lnanka. Uemy paBna mocrosiHHasi [Tnanka? Yro Takoe
¢doton? Kak MOXHO HATH YHEPTHUIO, MacCy, UMITYJIbC (poToHa?

27. Kak DiiHmTeiiH o0bsicHun sBneHue ¢ororddexra? 3anumure ypaBHeHue DifHmTeiiHa. Kak u3
ATOrO YpaBHEHUS HAUTHU KpacHYIO TpaHuIly hoTodddexra?

28. OOBsACHUTE YCTPONCTBO M MPUHIUN JIeHcTBUS doTornneMenTa. ['ie ucnonp3yrorcst GoTolrieMeH-
ThI?

29. Yto Ha3bIBaeTCs BOJIBTAMIIEPHON XapaKTepUCTHKOM (oTornementa? Hapucyiite ee u mosicHUTE.
UYro Takoe TOK HachlieHUs? UTo Takoe 3aepKuBarollee HapsyKEeHUE, KaK €ro MOXKHO HaluTu?

30. Kakoe n3nyuenue HazbiBaeTcs TermioBeiM? [louemy TerioBoe n3mydyeHue MOKHO Ha3BaTh PaBHO-
BECHBIM?

31. Yto Ha3bIBaeTCs SHEPreTHUECKON cBeTUMOCThbIO? McmyckarenbHoi criocoOHocThi0 Tenma? Kak
OHH CBSI3aHBI?

32. Yrto Ha3bIBaeTCs MOIJIOIATENBHONW crocOOHOCThIO Tena? Kakue Tena HasbIBaroTCs aOCOIIOTHO
yepHbiMu? [IpuBeauTe nmpuMepsl.

33. ChopmynupyiiTe U 3alUIINTE OCHOBHbIE 3aKOHBI TeroBoro usnyudenus (Kupxroda, Credpana-
bonsiimana, Buna).

34. IToscHuTe C MOMOIIBIO TpaduKa 3aBUCUMOCTh JUIMHBI BOJHBI M3JIyUEHHs OT TeMIIEPaTyphl U3ITy-
YaroIlero Tena.

35. Ha ocHOBe KakMX MpeaCTaBI€HUI MOXKHO OOBSCHUTH 3aKOHBI TeMIoBOro uanyueHus? Chopmy-
JTUpyiiTe KBaHTOBYIO Tunote3y Ilnanka. UTo Takoe KBaHT M3ITyyeHUs], KaK HalTH 3Hepruto kBanra? Yemy
paBHa noctosinHas [1nanka? [IpuBenennas nocrosinuas [lnanka?

36. OOBsicHUTE YCTPONCTBO U MPUHLIKI paOOTHI MHUpOMETpa. J[j1s1 uero uCroab3yroTcsi TUPOMETPHI?

Bonpocs! 1o 3aKkperieHnto TeOpeTUIeCKUX 3HaHUN, YMEHUH U MPaKTUYECKUX HABBIKOB, MPEy-
CMOTPEHHBIX KOMITETCHIIUSMHU (BOIPOCHI K IK3aMEHY)
1-it cemecTp
IepBblif U BTOPOI BOMPOC B HK3aMEHAIIMOHHOM OWJIETEe CTYAEHTA — BOIIPOC IO JIEKIIMOHHOMY Mate-
puany (Bompochl 1-30). TpeTuit u 4eTBepTHIA BONIPOC — 3a/ada, OJM3Kast K pa30upaeMbIM Ha MpPaKTHUE-
CKHUX 3aHSATHSX U B IIPOIIECCE BBIMOJIHEHHSI pacueTHO-rpadudeckux padboT (Bompock 31- 55).
1. Ilpenmer u cTpykTypa ¢uszuku. Meroxa ¢uszndeckoro uccienoBanus. Gu3nyeckre OCHOBHI MeXa-
HUKH
2. IIpocTpancTBO, BpeMsl, ABWXKEHHE. OJeMeHTbl KuHemaTukd. Cucrema otcuera. Ilepeme-
LIEHUE, CKOPOCTh, YCKOPEHHUE,
3. JIlunamuka MatepuasibHOM Touku. 3akoHbl HptoToHa. Cuna. Macca.
4. Umnynbe. Cucremsl yactull. LleHTp nHEpunn. 3aKOH COXpAaHEHUs UMITYJIbCA.
5. Pabota. MomHocTh. MexaHuveckasi YHEprus. 3aKOH COXPAaHCHHMs MEXaHWYECKOW  dHep-
TUH.
6.JluccunaTuBHbBIE CUJIBI. 3AKOHBI COXPAHEHUS U IPUHIIUIIBI CAMMETPHH.
7. Kunemaruka u JuHaMuKa aOCOJIOTHO TBEpAOro Tejia. Bpaiienue TBepAOro Tejaa OTHOCHTEIHHO
HEMOABIDKHOU OCH.
8. MomeHT uHepuuu, lIlnockoe nBuxkeHue. YpaBHEHUs ABUKEHUS, MOMEHT UMITYJbCa.
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9. DHeprus cucTeMbl YacTUIl. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

10. MonekynsipHast ¢pu3uKa ¥ TEpMOAUHAMHIKA. METOIbI ONMCAHUS MAKPOCKOITMYECKUX CUCTEM.

11. OcHOBHBIE YpaBHEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH JIJIs 1aBIICHUS 1 SHEPTUU.

12. OnsiT HTepua. Pacnpenenenne Maxkcsemnna. Pacnpenenenne bonbumana.

13. PaBHOMeEpHOE pacmpe/ielieHrne YHEPTHH 110 CTENEeHsIM CBOOOAbl. BHYyTpeHHSs SHEeprUsl.

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

15. Kunernueckue nporecchl. ONBITHBIC 3aKOHBI SIBIICHUM MepeHoca. BeiBoa koaddunmrenta aud-
by3un.

16. TeruoBble mporiecchl. PaboTta u Temora.

17. IlepBoe Hauano TEpMOAMHAMUKU. TEMIOEMKOCTb.

18. Annabarnslii npouecc. YpaBHenue Ilyaccona.

19. Hukuel. TernoBbie mammabl. KIT/T.

20. OuTponus. CTaTUCTUYECKOE UCTOJIKOBAHUE SHTPOIIHH.

21. Bropoe u TpeTbe Hauaja TEPMOJIUHAMUKH.

22. YpaBHEHUE COCTOSIHUS peanbHOro ra3a. Cuiibl B3aUMOICHCTBUS MEX/Ty MOJIEKYJIaMHU peaibHOro
rasa.

23. BuytpenHsis s3Heprus peanbHoro raza. Kongencanus u o6pazoBanue rpynmn Mojiekyil. ekt
Jlxxoynsa-Tomcona.

24. Konebanus. CoOcTBeHHbIE KoeOaHus. ['apMOHUYEeCKUI OCHUILIATOP.

25. Maremaruyeckuil MasiTHUK. DHEPrusi IpyU FapMOHUUYECKUX KOJICOaHUSIX.

26. AHrapMOHMYECKUI OCUMILIATOP. JIMHEHHBIN OCUUIUIATOP C 3aTyXaHUEM.

277. BeIHyX/1I€HHbIE KOJIEOaHUsI OCIIMILISTOPA MPU IEPUOIUYECKOM BO31elcTBUU. Pe3oHaHc.

28. IlapameTrpuueckue Konedanus U aBTokojaebanus. CiaokeHne rapMOHUYECKUX KoneOaHu ou-
HAKOBOMW YaCTOTHI.

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

30. IIpeoOpazoBanus Jlopenma. CnenctBus u3 nmpeodpazoBanuii Jlopeniia.

31. Yactura Bpaiaercs BOKPYT OCH, 3aMEJISISICh C YIIIOBBIM YCKOPEHUEM € TPOMOPIIMOHATEHBIM
o™, rje o - yriosas ckopocth, m<1. HaiiTu cpenHio yrioByr CKOPOCTh YaCTHIIBI 3a BPEMs BPAICHHUS,
€CJIM HauaJbHas yIioBas CKOPOCTb.

32. JluHeiHass CKOPOCTh TOYEK Ha OKPYKHOCTH Bpaliaromierocs aucka pasHa Vi = 3,0 m/c. Toukw,
pacriosioskeHHble Ha 10 cM Oirrke K ocH, MIMEIOT JIMHEHHYI0 CKOpocTh Vo = 2,0 M/c. OnpeaenuTh yriaoByro
CKOpPOCTb JIUCKA.

33. Jluck Bparmiaercs ¢ MOCTOSHHBIM yckopeHueMm € = 1,0 pazl/cz. Onpenenuts paguyc IUCKa, €CIU
yepe3 t = 1,0 ¢ mociie Havana IBM>KEHU MOJHOE yeKopeHue nucka a = 0,29 M/c?.

34. Karep maccoit m = 2 T ¢ asurareiem MomHOcThi0o N=50 kBT pa3BuBaeT MakCUMaIbHYIO CKO-
POCTh Vmax= 25 M/c. OnpenenuTs BpeMs I, 6 TedeHHUE KOTOPOTO KaTep MOCIE BBIKIIOUEHUS IBUTATEIS 110-
TepsieT MOJOBUHY CBOEU CKOPOCTHU. [IpUHATH, YTO cujla CONPOTUBICHUS ABUKEHUIO KaTepa U3MEHSETCS
MIPOIMOPLIMOHAIIBHO KBAJpaTy CKOPOCTH.

35. Cocyn ¢ )KHUIKOCTBIO BpaIllaeTcs BOKPYT BEPTHKAIBHON ocH, aenas N = 2,0 06/c. [loBepXHOCTH
KHUJKOCTH MMEET BUJ BOPOHKHU. UeMy paBeH yroyl HakjJOHA ¢ MOBEPXHOCTU >KUJKOCTH K TOPHU3OHTY B
TOYKaX, JISKAIIMX Ha paccTossHuu I = 5,0 cM oT ocu BpameHus? KakoBa opma moBepXHOCTH BOPOHKHU?

36. ABTOMOOMIIL HaYMHAET JIBUKCHHE C MTOCTOSHHBIM TaHTEHIMAIBHBIM YyCKOpeHueM da, = 0,50
M/c? 110 TOPH30HTAIIBHOI TOBEPXHOCTH, OMUCHIBAsi OKPYKHOCTH paauyca R = 40 M. Koosddurment tperus
CKOJIBKEHHUSI MKy KOoJecaMu aBTOMOOWIS M moBepxHOCThI0 i = 0,25. Kakoil myTh mpoiiner aBToOMO-
OuIb 6€3 CKONBXKEHUS?

37. B3pbIB pa3znenseT kameHb Ha Tpu yacTh. Kycku maccamu mp = 1,0 kr u my = 2,0 KT co CKOpo-
crsmu Vi = 12 m/c u Vo = 8,0 M/c moneTenu moJ npsiMbIM YIJIOM Apyr K apyry. KakoBa macca TpeTbero
KyCKa, €CIIi ero CKopocTh V3 = 40 m/c?
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38. Ha xene3HogopoxHoii miatdopMe yCTaHOBIEHO opyaue. Macca minatdopMel ¢ opyaueM M=
1,5-10* kr. Opynue crpensier BBepX 1mox yriaoM o = 30° B HanpasieHu# myTH. C KakoH CKOPOCTBIO MOKa-
TtuTCs matdopma, eciu Macca cHapsiza 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 yaapa u mocie yaapa paseH 60°. Cuutas yaap ynpyrum, onpeje-
JIUTH MPOJIOJDKUTENBLHOCTD yapa, eciiu cpennsis cuia yaapa 20 H.

40. Teno Maccoll m CTaJKHBAETCSA C TOPH3OHTAIBLHOM IPYKHUHOM, KECTKOCTh KOTOpPOH paBHa K,
Maccoil IpyKUHBI MOKHO TpeHeOpeyb. Teno cxkuMaeT NpyKMHY Ha BETHUUHY S, cuuTas ot e€ Heaedop-
MHUPOBAHHOTO ToJiokeHus. [Ipunumas koaphuIueHT TpeHUsT MEKIy TEJIOM U TOPU30HTaIbHON MOBEpPX-
HOCTBIO, 110 KOTOPOM OHO JIBUYKETCSl, PABHBIM |1, OIIPEAEIUTh CKOPOCTb V T€JIa B MOMEHT COYJapeHUs.

41. T'py3 maccoit m = 100 kr magaet Ha cBaro maccoii M = 400 kr ¢ Beicotel h = 1,5 m. Haiitu
CPEIHIOI0 CUJTY CONIPOTHUBIIEHUS IPYHTA, €CJIM B pe3yJibTaTe adCOIIOTHO HEYIIPYroro yaapa cBasi yXOJIuT B
3eMJTI0 Ha TTIyOuHy S = 5 cM.

42. llenb nnuHOM L y1eXUT Ha TIaJKoOM CTOJIE, HAIlOJIOBUHY CBELIMBAsICh C €ro Kpas. OnpeneinuThb
CKOpPOCTbH LI B MOMEHT, KOTJla OHa, COCKOJIb3HYB CO CTOJa, LIETUKOM 3aliMeT BEPTUKAIbHOE MOJI0XkKe-
Hue. Tpenuem npenedpeysb.

43. Ha ropu30oHTaJIbHYIO OCh HaCa)XEHbl MAaXOBUK M JETKHM 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 mpoimén nyte S = 1,8 M 3a Bpems t = 3,0 c¢. OnpenenuTb MOMEHT UHEPIIUU
MaxoBHUKa. Maccy IIKHBa CUUTATh MTPEHEOPEKUMO MAJIOH.

44. JIBa Tena, Macchel KOTOpbIX my = 0,25 kr u my = 0,15 KT, CBA3aHBI HUTHIO, IEPEOPOILICHHON Ue-
pe3 6110k maccoit m = 0,20 Kr, paBHOMEPHO pacnpeaesieHHon mo 060ay. C KakuM YCKOPEHUEM JBMKYTCS
TeJa U KaKOBBlI CHJIbI HAaTSDKEHUS HUTU 10 00e cTopoHbl 610ka? KoadduuueHt TpeHus tena o moBepx-
HOCTh cToma | = 0,2.

45. T'upst maccoit m = 500 r mojBelIeHa K CIUPAIBHOM npyx)uHe xecTkocThio K = 20 H/M u co-
BEpILIaeT yIpyrue kojedaHus B HeKoTopoi cpene. Jlorapupmuueckuii qekpement 3atyxanus 0 = 0,004.
Onpenenuts uncno N MOJHBIX KOJEOaHUH, KOTOPbIE JOJKHA COBEPILUTH I'MPs, YTOOBI aMIUIUTYAA KOJIe-
OaHMi yMEHBIIMIIACH B 7 = 2 pa3a. 3a Kakoe Bpemsi t mpou30iIeT 3T0 yMeHblleHue?

46. JIBe TOukM HaxoAsTca Ha paccrosHUU X = 50 cM Apyr OT apyra Ha NpsSMOH, BIOJIb KOTOPOR
pacrmpocTpaHsieTcs BojiHa co ckopocThio V = 50 wm /c. Ilepuon konebanuit 7 = 0,05 c. Haittu pazHocts
(a3 xonebaHuil B 3TUX TOUKAX.

47. CKoabKO MOJIEKYN pTyTH coaepxurcs B 1,0 M BO3/lyXa B IIOMEIECHNUH, 3apAKEHHOM PTYTHIO,
npu Temneparype 293 K, ecnu naBiieHHME HACBHIILIEHHOTO Napa ?TWH pu 3toi Temneparype 0,13 Ila?
[Ipenenbro nomyctumas kormnenTpamnus (I1IJIK) cocrtaBnsier 3-10 ’ MOJICKYJI/M".

48. B cdepuueckom cocyne ¢ BHyTpeHHUM gquametpoM d = 0,2m Haxomutes m = 0,022 kr yriekuc-
joro rasa. Jlo kakoi TeMriepaTypbl MOXKHO HarpeTb COCYH, €CJIM €r0 CTEHKH BbIIEP)KUBAIOT MaKCHUMaJlb-
Hoe nasieHue p = 0,5 Mlla? Onpenenure KOIMYECTBO MOJIEKYJI B COCYZE, CPEIHIOI KHHETHUYECKYIO
SHEPTHIO ABM)KEHUS OJTHOM MOJIEKYJIbl U BHYTPEHHIOIO SHEPTHUIO ra3a sl HallJIeHHON TeMIiepaTyphl.

49. Tennora nucconyanuu (TerioTa, HeoOXoaumas Ui PacIIeIUIeHNs] MOJIEKYJI Ha aTOMbl) BOJIO-
pona Q=419 M/lx/xmons. [Ipu kakoi Temreparype CpeiHss KHHETHUECKasi YJHEPTUsl MOCTYNaTeIhHOTO
JBUKEHMSI MOJIEKYJI I0CTaTOYHA JUISl UX pacUIeTIeHus?

50. Hcxons w3 MakCBEIUIOBCKOTO 3aKOHA PaCHpeeSICHUs] MOJIEKYJ HUIICAJIbHOrO Ta3a Mo CKOpOo-
CTSM, HalauTe (QYyHKIMIO paclpeieieHuss MOJEKYyJd HMJCalbHOTO ra3a M0 KMHETUYECKUM DHEPTusiM Eg.
Brruncnute cpeHIOI0 KHHETHYECKYIO0 SHEPIHIO MOJIEKYI HaeaabHoro ra3a. Kakosa Haubosnee BeposiTHas
KMHETUYECKasi JHEPI sl MOJIEKYJI raza?

51. Tloe3x MeTpo ABMKETCS B TOHHEJE CO CKOPOCThI0 60 kM/4. OnpenenuTh CUTy TPEHUS Ha KaK-
IbIi KBaAPATHBIM METP KPBILIHU [10€3/a, BO3HUKAIOUIYIO BCJIECICTBUE PA3JIMUUSA CKOPOCTEN B CIOSIX BO31Y-
Xa B HampaBJICHUH, NEPHIEHAUKYIIPHOM IIOCKOCTU KPBILIN, IPU OTCYTCTBHUHM BUXPEBBIX U JIPYIHX €ro
IBIKEHUH. PaccTosiHue oT Kpbliy moesna 1o nmoBepxHoctu ToHHens 1,0 M. Koadduuuent BayTpeHHero
Tpenus Bozayxa 0,18 mr/(cm*c).
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52. bamion emkocthio V = 20,0 1 ¢ kucinopoaom nipu aasienun P; = 100 at u Temneparype t; =
7°C narpeBaercs 10 temneparypsl t; = 27°C. Kakoe Ko114ecTBO TEII0OTH IPU 3TOM HOTJIOIAET ra3?

53. Jluck Bpaiaercsi ¢ MOCTOSSHHBIM ycKopenuem € = 1,0 paz[/cz. Onpenenutb paguyc IUCKa, €CIU
yepe3 t = 1,0 ¢ mociie Havana ABM>KEHHS TIOJIHOE YCKopeHue aucka a = 0,29 M/c.

54. B nwimHIpe 1o MOPIITHEM HaXOoIuTcs Bojgopoa maccod M = 0,02 xr mpu Temneparype T1 =
300 K. Bogopoa Hauan pacmmpsThCs auadaTHO, YBEIHYMUB CBOM 00bEM B ISITh pa3, a 3aTeM ObLI CKaT
M30TEPMHUUYECKH, TPUUYEM 00bEM YMEHbIIWICS B MATh pa3. Haiit Temneparypy T, B kKoHIe aguabaTHOro
pacmupenus u paboTy, COBEpIICHHYIO ra3oM. M300pa3uth mpoiiecc rpaduvaecK.

55. Cocyz ¢ )KUIKOCTBIO BpAIIae€TCsi BOKPYT BEPTHKAILHOM ocH, nenas N = 2,0 06/c. [ToBepxHOCTH
KUJKOCTH MUMEET BUJ BOPOHKH. Uemy paBeH yroy HakJIOHa o MOBEPXHOCTH YKUJIKOCTH K TOPU3OHTY B
TOYKaX, JIeKAIIMX Ha pacctosHuu I = 5,0 cMm oT ocu BpamieHusi? Kakosa (hopMa moBepXHOCTH BOPOHKHU?

2-ii cemecTp
[lepBbiii BOpoc B 3a4€THOM OWJIETE CTYJIEHTA — BOIPOC IO JIEKIIMOHHOMY MaTepuaiy (BOmpochl 1-

34). Bropoii Bonpoc — 3aj1aua, 6au3Kas K pa3dUpaeMblM Ha MPAKTUUYECKUX 3aHATHUAX U B MPOLECCE BbI-
MOJIHCHHUS pacdyeTHO-Tpaduueckux padbot (Borpocs! 35- 58).

|. B3aumopeiictBue snekTpuueckux 3apsaoB. 3akoH Kynona. IloHsATHE 37€KTpHUUECKOro MOJIs.
HanpsikeHHOCTD 10JIs TOYEYHOr o 3apsija.

2.IIpuHIMN Cyneprno3uuuu IeKTpuuecKux nojel. IlnotHocTs anekrpuueckoro 3apsna. [lone Oec-
KOHEYHO JJIMHHOW PaBHOMEPHO 3apsSKECHHON HUTH.

3.IloTok BekTOpa HaNpsHKEHHOCTH AnekTprudeckoro nois. Teopema Octporpaackoro-I'aycca B Ba-
KyyMe€ U €€ IPUMEHEHHUE JUIs pacueTa Mosiell paBHOMEPHO 3apsHKEHHON OECKOHEYHOM MII0CKOCTH, 1Iapa.

4.Pabota B snekTpocTtaTuueckoMm moje. PasHocTs moreHnuanoB. CBs3b MEXAY MOTEHUIUAIOM U
HaNpsHKEHHOCTHI0. DKBUIIOTEHIIMAJIbHBIE TOBEpXHOCTH. [loTeHInan nosst TouedyHoro 3apsja.

S.BelunciieHne noTeHnuana B MpoCTENIINX 3JIEKTPUUECKHUX MOJSAX: TI0JI€ TOYEYHOTO 3apsija, mapo-
BOI KOHJIEHCATOP, MJIOCKUI KOHJIEHCATOP.

6.[loTeHunan u HanPsSKEHHOCTD MOJIS JUMOJSL.

7.11onspusanus IUAIEKTPUKOB. THIIBI TUAIEKTPUKOB. BEKTOP MONsIpU3aii U €ro CBsA3b C MOBEPX-
HOCTHOH IIJIOTHOCTBIO MOJIIPU3AaLMOHHBIX 3apsAa0B. HanpsKeHHOCTh 2JE€KTPOCTATUYECKOTO M0JIsI BHYTPU
audieKTpuka. OTHOCUTENBHAS JUAIIEKTPUYECKas IPOHULIAEMOCTbD.

8.BeiBog Teopemsl Octporpazackoro - ['aycca ans IUAIEKTPUKOB. BEKTOp 3IEKTpUYECKOro cMelle-
HUS.

9.YcnoBus Ha rpaHMle paszena ABYX AUMIEKTPUKOB. CernerosnekTpuku. IIbezodnexkrpuueckuii
s dekr.

11.Konnencaropsl. [IpuMeps! BEIUKCIIEHNS EMKOCTH: IJIOCKHI KOHJEHCATOpP, ChepUuIeCcKril KOHIeH-
catop. DHeprusi 3apsHKEeHHOTO KOHJEHcaTopa. DHEprus sJeKTpocTaThuyeckoro moJig. OO0beMHas IIoT-
HOCTb SHEPTUH.

12. TToCTOSTHHBINA DJEKTPUUYECKUN TOK, €r0 XapaKTEPHUCTUKU W YCIOBHUS CYIIECTBOBAaHHS. 3aKOHBI
Owma u JIxoyins - Jleana B quddepenunansaoit hopme.

13.0000menHbIH 3akoH OMa B auddepeHnnanbHoil 1 HHTErpaibHOM (popMax MpH HAIWYUU CTO-
ponnux cui. JIC, pa3HOCTh MOTEHINAIOB U HalpsbkeHrne. CBepXIpPOBOIUMOCTb.

15. 3akoH Ammiepa As B3aMMOAEHCTBUS IBYX 2JIEMEHTOB TOKa. MaruutHoe nosie. Muaykius mar-
HUTHOTO TIOJISL.

16.3axon buo-Casapa-Jlamnaca. IlpuHiun cynepno3unyuyn MarHUTHBIX mosiel. Pacuer marHut-
HBIX I0JIEN MPSMOTO TOKA U KPYTrOBOI'O TOKa.

17.BpIBOA 3aKOHA ITOJIHOTO TOKA JJIs1 MArHUTHOT'O 10JIs B BakyyMe. IIpumenenne 3akoHa ais pac-
4eTa [oJiel TOPOUIa U JJTMHHOIO COJIEHOU/IA.

18. [leficTBre MarHUTHOTO TOJIsI HA TOK. B3auMopeicTBre mapaiieabHbIX TOKOB.

19. JleiicTBMEe MarHUTHOTO MOJISI HA JBWKYIIUKCA dekTpudeckuid 3apan. Cuna Jlopenmna. Tpaek-
TOpHUA JBUKCHHUS 3apsAla B MATHUTHOM IIOJIE.

20.2ddext Xomna, ero Gpu3HUECKUdl CMBICT M IPUMEHEHHE B COBPEMEHHON HayKe U TEXHHKE.
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22 MarautHbli MOTOK. PaboTa mpu mepeMenieHuu MpoBOJHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM

noste. [Torokocuennenue.

23 SIBnenne snexkrpomarHuTHOM mHaykuuu. [IpaBwiio Jlenma. 3akon dapanes-MakcBemia U ero
BBIBOJ. 3apsijl, UHIYLIMPOBAHHBIN NP SBJICHUH YIEKTPOMArHUTHOW NHIYKIIMH.

24 sIBnenue camouHAYKIMHU. WHIYKTUBHOCTD. PacueT MHAYKTUBHOCTH Uil TOPOU/IA.

25.5IBnenue B3auMHOW MHAYKIMUA. KO3 dumeHT B3auMHOM WHAYKIMUA. DHEPrusi MarHUTHOTO T10-
151. O0beMHast MIIOTHOCTh SHEPTUM MarHUTHOTO TIOJISL.

26.MaruuTHOE T0JI€ B BemecTBe. MUKpO- 1 MakpoTOKH. BekTop HamarnuueHHOCTH. BBIBOJ 3aK0HA
IIOJIHOTO TOKA JJIi MarHUTHOTO 10Jis B BelecTBe. [loHATHE HANIPSHKEHHOCTH MarHUTHOrO rnosisd. OTHOCH-
TeJbHasi MArHUTHAs! IPOHUIIAEMOCTb

27.MaruuTHbl€ cpelibl. Y CI0BUS Ha TPAHULIE pa3zeiia IByX MarHeTukoB. [Ipenomienue nuHuii mar-
HUTHOW MHAYKIMH. JIMaMarHETUKYU U ITapaMarHeTUKU.

28. ®eppomarnetusM. Kpusasg HamaranunBanus. Marautasiii rucrepesuc. Jlomensl. Touka Kropu.

29.KonebarensHbiit KoHTYp. uddepennuanboe ypaBHEeHHE CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJe-
Oanuii. Ilepmon xonebGanmit. J{oOpoTHOCTH KOHTYypa. ['apMOHMYECKHE 3JEKTPOMAarHUTHbIE KOJeOaHUs.
®opmyina ToMmcoHa.

30.BbiHyXIE€HHBIE 3J€KTpOMAarHUTHbIE KojeOaHus. Pe3onanc. AMiumdrtyna u (aza BbIHYXIEHHBIX
KoseOanuid. ['paduk 3aBUCUMOCTH aMIUTATY/IbI TOKA OT YaCTOTHI BEIHY)KICHHBIX KOJICOAHHIA.

31.06mas xapakrepuctuka Teopun Makcsema. [lepBoe u Bropoe ypaBHeHHs MakcBeiuia B HHTe-
rpaibHOi hopme. Tok cMerieHus!.

32.006mas xapakrepucTtika Teopun Maxkcsea. [lonnas cucrema ypaBHeHuid MakcBeia aiis dJ1ek-
TpoMarHuTHOro noisi. CiencTBus U3 ypaBHEHUH.

33. Ilimockast 371€eKTpOMarHuTHasl BOJIHA.

34.OHeprus J1eKTpOMarHuTHLIX BOJH. [loTok 3Heprun. Bexrop YmoBa- [lolinTHHrA.

35. B karymke 6e3 cepeununka 3a Bpems At = 0,01 ¢ cuna Toka yBeaMuuBaeTcs paBHOMEpHO oT Ip =
1,0 A no I, = 2,0 A. IIpu sTom B katymike Bo3HukaeT DJIC camonnaykuuu. Onpenenure: 1) MHIYKTUB-
HOCTb KaTYyILIKH, 2) MOTOK MarHUTHOM MHJYKIUU IIpH cuie Toka lp, 3) n3MeHeHrne MarHuTHOro Mmojs Ka-
TYILKH.

36. DaeKTpOoH Maccoil M ABUKETCS B OTHOPOJHOM MarHUTHOM I0JI€ € UHAYKIHMEN B 110 BUHTOBOU
JauHUK paauycoM R u marom h. HaiiTi KHHETHYECKYIO SHEPTHUIO AJIEKTPOHA.

37. B onHopoaHo# U m3oTponHou cpene ¢ € =3,0 u u =1,0 pacnpocTpaHsieTcs: TI0CKas IEKTPO-
MarHuTHasi BOJIHA. AMIUIMTY/Ia HaNpsHpKEHHOCTH SJIEKTpUYecKoro noist BoiHbsl Eg = 10 B/M. Haiitu am-
IUTUTYLy MHAYKIIUM MarHUTHOTO TIOJIsl BOJIHBI By 1 (ha30BYI0 CKOPOCThH BOJIHBI V.

38. Ilnockas 3neKTpOMarHUTHAsE BOJIHA PACIIPOCTPAHSETCS B OAHOPOAHON M M30TPOIHOM cpene ¢
&=2,0 u £1=1,0. AMnTyaa HanpsHKEHHOCTHU AJIEKTPUUECKOro 1osist BoJHbl Eg = 12 B/M. Onpenenuts ¢a-
30BYIO CKOPOCTb BOJIHBI V ¥ aMILTUTY/y HAPsDKEHHOCTH MarHUTHOTO TOJIsE BOJIHBI H).

39. Konnencarop anekrpoémkoctbio C = 500 nd coenuuén ¢ karymkoi amuHou | = 40 cm u 1wio-
MABIo ceueHns S =5 cM®. Karymka cogepxxut N = 100 ButkoB. Cep/ieuHuK HeMarHuTHbIN. Haiitu me-
puon T xoneGaHui 3TOI CUCTEMBI.

40. Paccrosiare MeX Ty TPOBOJAHUKOM ¢ TOKOM | = 4,0 A u Gmokaiiield CTOpoHOU

KBaJpaTHOU paMmku ¢ TokoM |1 = 2,0 A ¢ = 30 MM yBenuuuin B 1Ba paza. CTopoHa B[ a
pamku a = 30 MM. OmnpenenuTs COBEPUIEHHYIO MPU 3TOM paloTy, €ClM yBEIHUEHHE o
PACCTOSHHUS OCYILIECTBIEHO MOBOPOTOM pamMku Ha 180° okosio croponst CJJ n

41. KoneGaTenbHbIif KOHTYp UMEET UHAYKTUBHOCTh L=1,6 MI'H, 371eKTpOEMKOCTD
C = 0,04 Mmx® 1 makcuManbHOE HampspkeHue Ha 3akuMax U, =200 B. Onpenenuts MakCUMalbHYIO CH-
Ty TOKA |yacc B KOHTYpeE. CONPOTHUBIEHUE KOHTYPAa HUYTOXKHO MaJIo.

42. TIpsimoii TPOBOIHUK JITHHOM =40 cM IBHXKETCS B OJHOPOJHOM MAarHUTHOM II0JI€ CO CKOPOCTBHIO
V = 5 M/C nepneHANKYISAPHO JTUHUAM UHIAYKIMU. HallTH MHAYKIIMIO MarHUTHOTO T0JIst B, ecii BO3HUKA-
I01I1ast IPY ATOM Pa3HOCTh MOTEHIINATIOB MEX Ay KOHIIamu npoBoaauka U = 0,6 B.

43. KBagparHas IpoBOJIOYHAs paMKa co CTOpOHOH & = 20 cM pacnosoXeHa B MarHUTHOM I10J1€, UH-
IOYKIHASI KOTOPOTO ¢ TEYCHHEM BpeMeHH u3MeHsieTcs no 3akony B = 0,20c0s5,23t , Tak, 4To HOpMalb K
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pamke obpasyet yroia £ = 60° ¢ HanpaBiieHreM 110Js. ONpeseuTh BEIMYUHY 3.71.C. HHAYKIUH B PAMKE B
MOMEHT BpeMenn 7=4,0 c.

44. Tlo oomoTke Toponaa, coaepkamiero N = 2000 Butkos, Teuért Tok | = 5,0 A. /lnamerp Topoua
o cpeanedt muuuu D = 30 cM. Onpenenuts MakcMMainbHOE B1 M MUHUMaIbHOE By 3HAUEHHsS] MarHUTHOM
WMHIYKIIUH B TOPOUJIE, CEUEHUE KOTOPOTO - KPYr paguycoMm I =50 mMm.

45. Haiitu cuity, 1€MCTBYIOIIYIO CO CTOPOHBI JUIMHHOTO MPOBOAHUKA ¢ TOKOM |1=12 A Ha KOpoTKuit
MIPSIMOM MPOBOAHKUK C TOKOM |,=10 A, pacmoio’)keHHBIN B TOW )K€ TJIOCKOCTH, YTO M TIEPBBIH, IEPIEHIN-

KyJSIpHBIA K HeMy. J{inuHa xopoTkoro npoBojanuka |3 = 20 cM, ero Omvbkaimmii R &
KOHEIl OTCTOUT OT JUIMHHOTO NMPOBOAHUKA Ha |, = 15 cMm. I
46. HaiiTu pa3HOCTb NMOTEHIMAIOB @1 - ¢ MEXKAY TOUKaMH 1 U 2 cXeMbl, 1 f.‘|'2 R, Z
|

ecii Ry =100M, R;=200M, ¢ =5Bu & =2,0B. Bayrpennue conpoTus-
JICHUS] HCTOYHUKOB TOKa TIPEHEOPEKUMO MaJIbl.

47. B BakyyMe UMeeTCsl CKOIUIEHUE 3apsioB B popme mapa paguycom R. O0bEMHAs IIIOTHOCTH 3a-
PSIIOB M3MEHSETCS 110 3aKOHY p = 6 / I, TJle G - MOCTOSHHAS BEJIMYKMHA, [ - pACCTOSHUE OT IICHTpA IIapa.
Haiitu 3aBucumocts £ = E(I') 1 IOCTPOUTH COOTBETCTBYIOLIHIA TpaduK.

48. . ToHKMIA IJTMHHBIN CTEP)KEHb PABHOMEPHO 3apsiKeH C JIMHEHHOM moTHoCcThio 7=10 uHKi/mM. Ha
MIPOJIOJKEHUH OCU CTEPKHA Ha paccTosiHUM & = 20 ¢M OT ero KOHIIa HaXOAUTCs To4YeuHsli 3apsia g = 10
HKI1. Onpenenuts cuily B3aMMOJEHCTBHS 3apsKEHHOTO CTEPKHS U TOYEUHOI'O 3aps/ia

49. Konbuo pamuycom R = 5,0 cM paBHOMEpHO 3apsiKeHO ¢ JHMHEWHOH miuotHocThio 7 = 0,30
MKKi/M. OmnpenenuTs MOTEHIUMAN ¢ TOYKH, JISKAIIed Ha MEepIeHAUKYISpe K IUIOCKOCTH KOJIbIIA, BOC-
CTaBJICHHOM M3 [IEHTPa KOJIbIIa, OTCTOANICH Ha paccTossHuu h = 5,0 ¢M OT ero LeHrpa.

50. ITo TOHKOMY MOJYKOJIBILY paguycoM I = 8§ cM paBHOMEpHO pacnpeznenéH 3apsan Q = 70 uK.
Haiiti HanpsK€HHOCTB 3JIEKTPUUECKOT0 MOJIsl B IEHTPE KPUBU3HBI MOIYKOJIbIIA.

51. JIBe KOHIIeHTpHUeCcKHe chepbl 3apsKeHbl paBHOMEpHO. Ha BHyTpeHHel chepe HaxoauTcs 3apsij
g1= 0,30 mxKu, a Ha BHemHel (= - 0,50 MxKi. Onpenenuts HanpsKEHHOCTh 3JIEKTPUUECKOTO MOJIS B
TOUKaX, HaXOSAIMXCS COOTBETCTBEHHO Ha paccTosHuM 5, 10 u 20 cm oT oliero neHrpa odeux cadep.
Panuycel cep coorBeTcTBEeHHO paBHbI R1 =8 cMm 1 Ry = 15 cm.

52. DnexTpudeckoe 1moJe Co31aHo ABYMs OECKOHEUHBIMH MapalleIbHBIMU IJIaCTUHAMHU, HECYILIUMHU
PaBHOMEPHO pacTpeeIEHHBIN MO TUIOMIAAN 3apsij] C TOBEPXHOCTHBIMU MIOTHOCTAMH o1 = 1,00 HKi/M? u
o»=3,00 HKn/Mm>. Onpenenuth HaPsHDKEHHOCTH £ mons: 1) Mexay rutactuHamu; 2) BHe miacTud. [lo-
CTPOUTH rpaPuK U3MEHEHUS HAMPSHKEHHOCTU BJOJb JIMHUU, TIEPIICHANKYISPHON TUTACTUHAM.

53. Paccrosinne Mexay aByms ToueuHbiME 3apsaamu Q; = 1 MxKi n Qz = - Q1 paBHo 10 cm. Ompe-
nenuth cuny F, peiictByromryro Ha TouewHbsld 3apsa Q = 0,1 mxKu, ynanéuuslii Ha Iy = 6 cM OT mepBo-
TO ¥ Ha I, = 8 CM OT BTOPOTO 3apsijIOB.

54. BHyTpH MOJIOTO METAUIMYECKOro Imapa paauycoM Ry = 10 cM momemén apyroil meraminye-
ckuii map paaunycom R; = 5,0 cm, umeromuii 3apsia 4 = 0,33 aKn. BuentneMy mapy cooOmmién 3apsi (p =
0,20 MxKu1. OnpenenuTh moTeHuan BHyTpeHHero mapa. [loctpouts rpaduk 3aBUCMMOCTH TOTEHIMAIa
OT PAcCTOSTHUS 110 PaJUycCy.

55. TInockuii BO3AYIIHBIA KOHAEGHCATOP € IUIOIMIAAbI0 00KIagok S = 200 cM? Kakas i paccTostHu-
em Mexay Humu d = 5,0 MM 3apsbkaercst 10 pazHocTu noteHimanoB U = 600 B u otkirouaercs ot 6ara-
pen. Kak u3MeHATCS EMKOCTh M SHEPIHsl KOHACHCATOPA, €CIU B MPOCTPAHCTBO MEXKY OOKJIAJKaMH Ia-
pauIeIbHO MM BBECTH METAITHUECKYIO IIACTHHY TaKOH jKe TUTOIaan U Toammuabl h = 2,0 mm?

56. PaccTossHME MeX Ay MJIACTHHAMHU INIOCKOTO KOHieHcaTopa eMKocThio C= 1,0 Mk® yBenuuunu B
N =2 pa3a, He OTKJIIOYasi OT UICTOYHHKA, MTOIEP>KUBAIOIIETO MEX Y TUIACTUHAMHU Pa3HOCTh MOTEHIIMAJIOB
Ae = 1000 B. Kakas mpu 3TOM coBepiiaercsi paborta?

57. Ilpsimoii 0eCKOHEUHBIN MPOBOJ, 110 KOTOPOMY TeueT Tok |, umeet r
BUTOK, KaK IIOKa3aHO Ha puc. Bo CKOJIBKO pa3 MHAYKIUS MarHUTHOTO i
oyt B T. O MpU 3TOM OTIIMYAETCA OT MHAYKIIMYM MAarHUTHOTO MOJISl IPSIMOTO I
TOKA B TOU ke TOuKe?
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58. DnekTpoH, obnamarmuii ckopocthio V=2,0 Mwm/c, BieTaeT B OJHOPOJHOE MAarHUTHOE TOJIE C
unayknuei B = 0,30 MmTu nox yriom o = 30° Kk HanpaBJIeHUIO JIMHUIA WHAYKIuK. Haiitu paguyc r u mar
h BUHTOBO#1 JIMHUH, IO KOTOPO# IBMIKETCS 3JIEKTPOH.

3-ii cemecTp
IepBbIif U BTOPOIl BOIPOC B HK3aMEHAIIMOHHOM OMIIETE CTYAECHTA — BOIIPOC IO JIEKIIMOHHOMY Mate-
puany (Bompochl 1-30). TpeTuit u 4eTBepTHIA BONIPOC — 3a/aada, OJM3Kas K pa30MpaeMbIM HA MPAKTHYEC-
CKHUX 3aHSATHSX U B ITPOIECCE BBIMOJHEHHS pacyeTHO-rpaduyeckux padot (Bompocs: 31- 50).

1. Omnruka. PasBuTtue npeacrapiennii o npupoze ceera. Marepdepennus cera. KorepeHTHOCTD 1
MOHOXPOMAaTHYHOCTb.

2. CnocoObl HaOmoeHUsI UHTepepeHn cBeTa. PacueT MHTepEepeHIIMOHHON KapTUHBI OT IBYX
HCTOYHUKOB.

3. Audpakuus csera. [Ipunnun ['toiirenca-Openens. 3oub1 Openens.

4. TlpssmonuHEHOE pacipocTpaHeHue cBeta. J(udpakuus Ha OIHOW Mmenu U Ha AU(PAKIIMOHHON
pelIeTKe.

5. ludpakuusi peHTT€HOBCKUX BOJIH Ha IPOCTPAHCTBEHHOH pemietke. [lonsTre o romorpaduu.

6. lucniepcus cBeTa. DIEKTPOHHAs TEOPUS JUCIIEPCHUM.

7. PaccestHUE, TIOTJIOIICHHIE CBETA.

8. Ilonspusanus 3eKTPOMarHUTHBIX BOJIH. JINHEHHOE U LUPKYJISPHOE COCTOSTHUE MOJISIPU3ALINH.

9. Hemonsipu3oBaHHOE 3JIEKTPOMArHuTHoe u3mydeHue. CrocoObl MONYYeHHUs TMOISIPU30BAHHOTO
CBeETa.

10. KBanroBas npupoja uznydeHus. TemnoBoe uzinydeHue. 3aKOHbI TEIJIOBOIO HU3JIydeHHUs abco-
JIIOTHO YEPHOTO TEA.

11. ®oroanexTpuueckuii 3p¢pext. 3akoHbl BHEIIHET0 poTorddeKTa.

12. ®oronsl. Ddpdext Komnrona.

13. AtomHas u sinepHast pusnka. Gusnueckre OCHOBBI KBAHTOBOM MeXaHUKH. [IpuHIMN Heomnpee-
JIEHHOCTH.

14. KopnyckynsspHO-BOJIHOBOH Jyanu3M. KBaHTOBBIE COCTOSHUS.

15. Cynepnosunus coctosiHui. PU3NYECKUE BEINYNHBI U ONIEPATOPBI.

16. Cranmonapnslie cocrostHus. YpasHenue Llpeaunrepa 1ist crallnoOHapHBIX COCTOSIHUI.

17. JIBmxenue cBoboaHoi yactusl. [loteHunanbhblil 6apeep. TyHHeIbHBIN 3 DeKT.

18. Yactuiia B mOTEHIIUATBLHOM siMe. ["apMOHUYECKU OCITUIIIATOP.

19. AtoMm Boopoaa. CieKTpbl MCITYCKaHUS U MOMJIOIIEHUS.

20. Cucremsl mukpouacTuil. [IpuHimn ToxxaectBeHHOCTH. DepMUOHBI U GO30HBI.

21. Ilpunnun Iaynu. [lepnonnyeckas cucreMa 3JIEMEHTOB.

22. llornomeHne, CIOHTAHHOE U BBIHYKJICHHOE U3JIy4YECHMUS.

23. OnTuyeckre KBaHTOBBIE TEHEPATOPHI.

24. KantoBsle cratuctukn ®epmu-/{upaka u boze-OiHmTeiiHA. DIEKTPOHHBIN ra3 B MeTajlIax.
25. TennmoeMKoCTh TBEpABbIX Tel. POHOHBI.

26. DneMeHThl 30HHOM TeopuHr TBEPbIX Tesl. MeTaibl, TU3NEKTPUKH MOITYTIPOBOIHUKH.

27. Slnpa atomoB. HykiioHBI. XapaKTEepUCTUKHU SAECPHBIX COCTOSIHHIM.

28. SAnepHbie cwiibl. Monenu sapa.

29. Ilepexopl MeXAY SIACPHBIMU COCTOSIHUSAMU. SnepHble peakuuu. LlenHas peakuus qeeHusl.

30. DneMeHTapHbIE YaCTULIBI.

31. B Touky A sKpaHa OT MCTOYHHMKA S; MOHOXPOMATHYECKOTO CBETa JJIWHOW BOJMHBI A=0,5 MKM
IIPUXOANT J[IBA JIy4a: HEIOCPEACTBEHHO OT MCTOYHHUKA JIyd SiA, NEPHEHAUKYISIPHBIM JKpaHy, W JIyd
SiBA, orpaxenHnslii B Touke B ot 3epkana, mapamnensHoro yuy Si1A (puc. 1). Paccrostue 13 skpana ot
HMCTOYHHMKA paBHO 1 M, paccTostHue h oT myda S1A 110 miIockocTy 3epkana paBHO 2 mMm. OnpenenuTs: 1)
410 OyAeT HabII0JaThes B TOUKE A dKpaHa — YCHJIEHHE WIN OclabJeHre HHTEHCUBHOCTH; 2) KaK U3Me-
HUTCSI UHTEHCUBHOCTD B TOYKE A, €CJIM Ha IIyTU Jy4a S1A NEPHEHAUKYIIPHO €My IIOMECTUTH IMIJIOCKOIA-
pajUIeNbHYIO TNIACTHHKY cTekia (n=1,55) TonmuHol d=6 MkMm.
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32. Ha cTexsHHBIH KJIMH HOPMAJIBHO K €r0 'PaHy MajJaeT MOHOXPOMATHYECKHH CBET C AJTUHOM
BOJIHBI A=0,6 MKM. B Bo3HUKIIIeH mpu 3TOM HHTEp()EPEHIIMOHHOM KapTHHE Ha OTpe3Ke AIHHOH 1=1 cMm
Habmoaercs 10 mooc. OnpenenuTh NPeTOMIISIOMNA yroi 0 KirHa.

33. Ha auadparmy ¢ KpyribIM OTBEPCTHEM PaguycoM r=1 MM magaeT HOPMaJIbHO MapaslIeIbHbINA
My40K cBeTa JirMHOW BOJHBI A=0,05 MxM. Ha mytu mydel, mporeammux 4epe3 OTBEPCTHE, MOMEIIA0T
skpaH. OnpenenuTh MaKCUMaJIbHOE PACCTOSIHUE bmax OT LIEHTpa OTBEPCTHS 1O 3KpaHa, IPU KOTOPOM B
HeHTpe AUPPaKIMOHHON KapTUHBI erle OyaeT HaOIroaaTbCcsi TEMHOE MATHO.

34. Ha mwens mmpunoit a=0,1 MM HOpManbHO MajaeT napajlesibHbIM Iy4OoK CBE€Ta OT MOHOXpOMa-
THYeckoro ucroynuka (A=0,6 mxm). Onpenenuts MUPUHY | EHTpaNIbHOrO MakcUMyMa B AU(PPAKIIHOH-
HOM KapTHHE, IPOELUPYEMOM C TOMOIIbIO JTUH3bI, HAXOIALIEICSI HEMOCPEICTBEHHO 3a ILIENbI0, Ha SKPaH,
OTCTOSIIIMN OT JIMH3BI HA paccTosIHUU L=1 M.

35. Ily4ok ecTecTBEHHOTO CBETa MaJacT Ha MOJHUPOBAHHYIO MOBEPXHOCTb CTEKIISHHOW IJIACTHHBI,
MOTPYKEHHON B JKUAKOCTh. OTpa’keHHBIA OT IJIACTHHBI ITyYOK CBETa COCTAaBJISAET yroia ¢=97° ¢ manato-
MM mydkoM (puc. 2). OnpeaenuTs noka3zaTeib MPEJIOMICHUS N KUIKOCTH, €CITU OTPAXKEHHBIN CBET MOJI-
HOCTBIO MOJISIPU30BAH.

# #  #
ey

#E &
F

#
# # g

Puc.2

36. [Inactunka kBapua TonmmHoi d;=1 MM, BbIpe3aHHas MEePHEeHANKYIIPHO ONTHYECKONH OCU KpH-
CTajlla, TOBOPAYMBAET IJIOCKOCTh MOJISIPU3ALMA MOHOXPOMATHYECKOTO CBETAa OINpPEAEICHHOW IJIUHBI
BOJIHBI Ha yron @1=20°. OnpenenuTs: 1) KakoBa JOMHKHA OBITH TONMIIMHA d KBApIEBOM MIIACTHHKH, IO-
MEIIEHHON MEX]y JIBYyMsl «I1apajieIbHbIMU» HUKOJSIMH, YTOOBI CBET OBbLI MOJHOCTHIO MOralleH; 2) Ka-
KoH uiHBI | TpyOKy ¢ pacTBOpoM caxapa MaccoBoil koHIeHTparueit C=0,4 Kr/m HaZo TOMECTUTh MEXIY
HUKOJISIMH JUTsI TIOJTy4eHus1 Toro ke d(dexra? YaenbHoe BpamieHue [o] pacTBopa caxapa paBHo 0,665
rpaz(/(M*Kr*M'3).

37. KakumM MUHUMaTBHBIM UMITYJIECOM Pmin (B eauHUIIAX M2aB/c) nomken o01aaath 3JIeKTPOH, YTO-
ob1 3¢ pext BaBunora — YepeHkoBa MOXKHO ObUIO HAOMIOJATh B BOJIE?

38. ICTOYHHK MOHOXpPOMATHYECKOTO CBETa C JUIMHON BOJHBI Ap=600 HM JIBMKETCS 1O HampaBlie-
HUIO K HaOmromartento co ckopoctbio v=0,1 ¢ (¢ — CKOpOCTh pacrnpoCTpaHEHHs JIEKTPOMArHUTHBIX
BOJH). OmpenenuTh JUIMHY BOJIHBI A HM3JyY€HHUS, KOTOPYIO 3aperuCTpUPYET CIEKTPaTbHBIA MTpudop
HaOIr01aTesl.

39. HaifTu KOHIIEHTpaLMIO0 CBOOOIHBIX 3JIEKTPOHOB HOHOC(HEPHI, €CIU AJI PAIMOBOJIH C YaCTOTOH v
= 100 MTI'y ee nokasarens npenomiuenus n = 0,90.

40. imest B BUAY, UTO JJISl TOCTATOYHO KECTKUX PEHTT€HOBCKHUX JIYYEH 3JIEKTPOHBI BEIIECTBA MOXK-
HO CUUTATh CBOOOJHBIMH, OMPEIEIUTh, HA CKOJBKO OTIIMYACTCS OT €AMHUIIBI TIOKa3aTellb MPEIOMIICHHS
rpaduTa I pEHTT€HOBCKUX JIYYEH C TTMHOUW BOJIHBI B Bakyyme A = 50 mm.

41. DHepreTuyecKkasi CBETUMOCTh aOCOIOTHO YepHoro tena M, = 3,0 Br/em?. Onpenenuts UIMHY
BOJIHBI, OTBEYAIOIYI0 MAaKCUMYMY UCITyCKAaTEIbHOM CIIOCOOHOCTH 3TOrO Tea.

42. Mennslii mapuk quamerpa d = 1,2 cM IOMECTHIIM B OTKaYaHHBIM COCY[, TEMIepaTypa CTEHOK
KOTOPOTO TMOICP)KUBAETCS ONHM3KOM K abcomoTHOMY HYJ0. HavanpHas temneparypa mapuka To = 300
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K. Cunutas noBepxHOCTb IIapuka abCOIIOTHO YEpPHOU, HAMTH, Yepe3 CKOJIbKO BPEMEHHU €ro TeMIeparypa
yMmeHbluTes B n = 2,0 pasa.

43. Haiitn ¢ momomipio opmyinbl [lmanka MOIIHOCTh M3Ty4YEHUS €IUHUIIBI TTOBEPXHOCTH abCo-
JIOTHO YEPHOTO Tella, MPUXO/SIIErocsl Ha Y3KUi MHTepBa JIHMH BoidH AA = 1,0 HM BOIM3HM MakcUMyMa
CIIEKTpaJIbHOM IJIOTHOCTH U3JydeHus, npu temmnepatype teaa T = 3000 K.

44. ®oton ¢ ummynscoM p = 1,02 MaB/c, e ¢ — ckopocTh cBeTa, paccesyicss Ha MOKOMBILIEMCS
CBOOOJTHOM JJICKTPOHE, B PE3yJIbTaTe 4ero UMIyibc ¢oToHa cran p' = 0,255 M»aB/c. Ilox kakum yriiom
paccesuicst GoToH?

45. DIeKTpOMarHUTHOE U3IydeHue ¢ IIuHOM BoaHBI A = (0,30 MKM magaeT Ha (OTOIJIEMEHT, Haxo-
ISIMiAcsS B pekuMe HachieHust. COOTBETCTBYIOIIAS CIIEKTpaibHAs YyBCTBUTEIBHOCTH (poTOdIEMEHTA J
= 4,8 MA/BT. HaiiTi BbIXOJ ()OTORIEKTPOHOB, T. €. UUCIO (OTOAIEKTPOHOB HA KaXK/bI magaromuii ¢o-
TOH.

46. CxonbKO -uacTHI] UCITyCKaeT B TeUeHHe o Horo yaca 1,0 MKr uzoromna Na24, nepuoJ rnoiypac-
naja KoToporo paseH 15 u?

47. Cunras paauyc sapa paBHbiM R = 0,13 AR M, T71e A — ero MaccoBO€ YMCJIO, OICHUTh IJIOT-
HOCTb SI7IEP, @ TAK)KE YUCJIO HYKJIOHOB B €IMHUIIE OOBbeMa sipa.

48. Y3Kkuil My4OoK 0-4acTHLl C KHHEeTH4YecKor sHepruen 1,0 M»aB nagaer HopMallbHO Ha IJIATUHO-
By (onbry Tommuuuel 1,0 Mkm. HaGmoneHrne paccessHHBIX 4acTuI] BeAeTcs moja yriaom 60° Kk Harpasiie-
HUIO MAJIAIONIEr0 MyYKa MPY MOMOIIY CYETYHKA C KPYTIIBIM BXOIHBIM OTBepcTHEeM romaau 1,0 cM?, Ko-
TOpOE PACIIONOKEHO Ha paccTostaur 10 cM OT paccenBaroniero ydactka Goiabru. Kakas m1ois paccessHHbIX
0-4aCTHI[ MaJJaeT Ha OTBEPCTUE CUETUHUKA?

49. Berauciuth Hanbosiee BEPOSTHYIO ACOPOUIICBCKYIO JTMHY BOJIHBI MOJICKYJ BOJOPOJA, HAXO-
JSUIUXCSL B TEPMOJMHAMUYECKOM PaBHOBECUHU MPU KOMHATHOM TeMIeparype.

50. Haittu nnuny BosiHbl Ky -munumn menu (Z = 29), ecnu U3BECTHO, YTO JJIMHA BOJIHBI K, -TuHUN
xenesa (Z =26) paBHa 193 nm.

6.4 MeTognyeckue matepuansl, onpegensilowme npoueaypbl OLeHUBaHUSA 3HAHUN,
YMEHUW, HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU, XapaKTepusylLwux I3Tanbl
dopmupoBaHUs KOMNETEeHLMUN

[Ipouenypsl oneHUBaHUS 3HAHWUN, YMEHMH, HAaBBIKOB, XapaKTEPU3YIOIIMX ASTamnbl (pOpMUpPOBAHUS
KOMIIETECHIINH, U3JI0KEHBl B METOAUYECKUX PEKOMEHIALMAX 10 U3ydeHUI0 Kypca «Du3uku», B KOTOpbIE
BXOJISIT METO/IMYECKHE PEKOMEHAALMHU K BBIIOJHEHUIO U 3alllUTe JJaOOpaTOPHBIX paboT, 1O BBIMNOJIHEHUIO
MPAKTUYECKHX 3a/1aHUi, IO BHIMOJIHEHUIO PacUeTHBIX 3aaHuii (puiioskeHue k Hactosmen PIT/T).

7. NepeyeHb OCHOBHOW M AONOSIHUTENBLHOM YY4eOHOM NUTepaTypbl, HeobxoaMmMon Ans
OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHAas JIUTEeparypa
1. CaBenseB U.B. Kypc obmieit puzuku. B 5 11. T1. Mexanuka [35neKTpoHHEBIH pecypc]: YuebHoe
nocobue. 5-e uz., uctp. — CI16.: U3gatensctBo «Jlanby», 2011.-352 ¢. — Pesxxum pocryna:
http://e.lanbook.com/books/704/
2. CasenweB U.B. Kypc o6mieit pusuku. B 5 11. T2. DeKTpU4ecTBO U MarHETU3M [3JIEKTPOHHBIN
pecypc]: Yuebnoe nmocobue. 5-¢ uza., ucnp. — CI16.: UznatensctBo «Jlanby, 2011.-343 c. — Pe-
*uM octyna: http://e.lanbook.com/books/705/
3. CagenbeB U.B. Kypc oOmieit puzuku. B 5 11. T3. MonekynspHas pu3uka 1 TEpMOIMHAMHUKA
[anexTponHBINA pecypc]: YueObnoe mocodue. 5-¢ uza., uctp. — CI16.: M3natenbctBo «JIanby,
2011.-209 c. — Pexxum nocryma: http://e.lanbook.com/books/706/
4. CaBenneB U.B. Kypc o6mieit pusuxu. B 5 11. T4. Bomubl. Ontrka [351eKTpOHHBIN pecypc]:
YuebHoe nocobue. 5-¢ uza., uctp. — CII6.: U3natenscrBo «Jlanby, 2011.-252 c. — Pexxum gocty-
na: http://e.lanbook.com/books/707/
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5. CasenbeB U.B. Kypc obmeit pusuku. B 5 1. TS. KBantoBas ontuka. AtomHas ¢puszuka. duzu-
Ka Tpepaoro tena. duzrka aTOMHOTO sA/Ipa ¥ 3JIEMEHTAPHBIX YaCTHI] [3JIEKTPOHHBIN pecypc]:
Yuyebnoe nocobue. 5-¢ uz., ucrnp. — CII6.: MU3natenbctBo «Jlanby, 2011.-369 c. — Pexum gocry-
na: http://e.lanbook.com/books/708/

0) JoMOIHUTEIbHAS JINTEpaTypa
1. BanoB B.E. 3amaum mo ¢usumyeckum ocHOBaM MeXaHUKHU: cOopHUK 3anad/B.E.VBaHOB,
I'.B.Cemnmes, T.B.IHupokux - PUO ¢unuana FOYBIIO «MOU(TY)» B r. Cmonencke, 2008.-36
c.
2. "BanoB B.E.C6opHuK 3a7a4 110 (U3HYECKHM OCHOBAM MOJIEKYISIPHO-KMHETHYECKOW TEeOpUU U
tepmoanHamuku/B.E.liBanoB, [I'.B.Cenumen, T.B.lllupokux- PUO ¢umuana TOYBIIO
«MDU(TVY)» B 1. C™Monencke, 2008.-24 c.
3. Hupokux T.B. COopHHMK TecTOBBIX 3aaHUil MO (u3MKe: Y4eOHO-TIPAKTHUECKOe H37a-
nue/lllupokux T.B., Banos B.E., Cenmumes I'.B., Haiinernos B.A., Cmosnenck: ¢pmman [OYBITIO
«MDU(TY)» B 1. C™Monencke, 2009, - 88 c.
4. CemumieB ['.B. ®usndeckue u3mepeHus U ux oopadorka. Meroguueckue pekomenpanun/ Ce-
mumes [.B.,borateipeB A.®., UsanoB B.E., llupokux T.B.- Cmonenck: PUO ¢unmnana MOU B T.
Cwmonencke, 2014.- 40 c.
5. Cemmme ['.B. Bompocsi u 3amanus Kk JabopaTopHbIM pabotam 1O  (UBHKE.
Yactel./I'.B.Cenumien, T.B.Ilupokux/Ilon pen. A.®. BorateipeBa: Cmonenck: PUO dunuana
T'OYBIIO «MBU(TVY)» B 1. CMonencke, 2007.- 39 c.

8. Mepe4vyeHb pecypcoB WH(HPOPMALNOHHO-TENIEKOMMYHUKALUOHHON ceTn «UHTepHeT»
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

1. TCCCJ 237-2008. Tabnuiibl cTaHAAPTHBIX CIIPABOYHBIX JaHHBIX. DyHIaMEeHTaIbHbIE QU3H-
YecKue KOHCTaHThI. Peskum goctyma: www.docs.cntd/ru/document/1200100402/.

2. I'oCT 8.417-2002 Icu. Ennnnist BEJINYMH. Pexum JOCTyMa:
www.fsetan.ru/library/doc/gost-8417-2002/.

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

4. Kypnan «Ycnexu pusndeckux Hayk». Pexxum goctyna http://www.ufn/ru/.

9. MeToguyeckue ykasaHusi Ans o6y4aroLWmMxXcs No OCBOEHUIO AUCLUNIUHDI

JucuumimHa npeaycMaTpuBaeT BO 1-M ceMecTpe JIEKIUU KaXAyl HEAENIO U JEBATh YEThIpEX-
4acoBbIX J1a0opaTopHbIX padoT. M3ydueHue kypca 3aBepiiaeTcs SK3aMeHOM.

JucuumimHa nmpenycMaTrpuBaeT BO 2-M CEMECTpE JIEKIMU | 4ac B HEAEINO U JEBAThH YEThIpexda-
COBBIX JJAOOpaTOpHBIX paboT. M3yueHune Kypca 3aBepIaeTcs 3a4eTOM C OLEHKOM.

JucuumimHa npeaycMaTpuBaeT Bo 3-M CEMECTpeE JIEKLUHU 1 yac B HEAENIO, IPAaKTUYECKUE 3aHs-
TUs | 4ac B HEZENIo, YeThIpe YeThIpeXyacoBble JlabopaTopHble paboThl U OJlHA AByXx4dacoBas. M3ydenue
Kypca 3aBepuiaeTcs SK3aMEHOM.

VYcnenHoe uzydeHue Kypca TpedyeT MoceuieHus JeKIUi, akTUBHOW paboThl HAa MPaKTUYECKUX
3aHATHUSX U JJA0OPATOPHBIX PabOTax, BBHIMOIHEHUS BCEX yUEOHBIX 3aJaHMil MPETNoaBaTelis, 03HaKOMIIe-
HHSI C OCHOBHOM Y JJONIOJIHUTEIBHOMN JTUTEPATYpPOH.

Bo BpeMmst JIeKIIUH CTYIEHT JOJIKEH BECTU KPATKUM KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIEKIIMI MpearoiaraeT MpocMOTp KOHCIEKTa B TOT K€ JIEHb IMOCIIEe 3aHsI-
tuit. s 3T0ro HeoOXOAMMO OTMETHTh MaTepHajbl KOHCIEKTA, KOTOPBIE BBI3BIBAIOT 3aTPYAHEHUS IS
noHuManus. [Ipu 3ToM oOydwaromuiics MOJDKEH CTapaThCsl HAWTH OTBET HA 3aTPYAHHUTEIBHBIA BOIPOC,
UCTOJB3Ysl PEKOMEHI0BaHHYIO JIUTEpaTypy. Eciu eMy caMocToATeNnbHO He YAaJI0Ch pa300paThCs ¢ MaTe-
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pHuaoM, He0OX0AUMO CHOPMYITUPOBATH BOIPOCHI U OOPATUTHCS K MPENoaBaTeo0 Ha KOHCYIbTAllMH WU
OmKaiIel JIeKInu.

OO6yyaroniemycsi HeOOX0IMMO PErYJISIPHO OTBOJUTH BPEMsl JJIsi IOBTOPEHUS IPOUIEHHOTO MaTe-
puana, mpoBepss CBOU 3HAHUS, YMEHUS M HABBIKH 10 KOHTPOJILHBIM BOIIPOCAM.

[TpakTHueckue (ceMUHAPCKUE) 3aHATHS COCTABIISAIOT BaXHYIO 4acTh MPOo(ecCHOHAIbHOM MOAro-
TOBKH CTy/1eHTOB. OCHOBHas 11€JIb TPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH — popMUpOBaHHE
y CTYZICHTOB aHAJIMTUYECKOT0, TBOPUYECKOTO MBIIIJICHUS ITyTeM IPUOOPETEHUS IPAKTUYECKUX HABBIKOB.

MeTtoanueckue yKkazaHusi K MPaKTHUECKUM (CEMHUHAPCKUM) 3aHATHAM 110 TUCIHILIMHE HAPSTy C
paboueii mporpammoii u rpauKoM yueOHOIo Mmpoiecca OTHOCUTCS K METOJIMYECKUM JOKYMEHTaM, Ofpe-
JETSIONIMM YPOBEHb OPTaHU3AIMH U Ka4eCTBa 00pa30BaTEIbHOTO MPOLIEcCa.

CogepxaHue MpakTHUYECKUX (ceMuHapckux) 3aHsaTuil pukcupyercs B PIIJ] B pa3nene 4 nacros-
LIEN IIPOrPAMMBI.

Baxxnoii coctaBnsromend 1000 GpopMbl MPAKTUUECKUX 3aHATUN SBISIOTCA YIpaKHEHHS (3a1a-
Hus1). OCHOBa B YIPaXHEHHUU — TPUMEpP, KOTOPBIH pa3doupaeTcsi ¢ MO3UIUN TEOPHH, PA3BUTON B JICKITUH.
Kak mpaBuiio, ocHOBHOEe BHUMaHUE yreisieTcsi GOpMUPOBAHUIO KOHKPETHBIX YMEHUH, HABBIKOB, UTO H
OTIpEJIeNIICT CONIEPIKAHME JCATEIbHOCTU CTYJICHTOB — pelIeHUe 3a1ad, rpaduyeckre padoThl, yTOUYHEHHE
KaTEerOpUH U MOHSATUI HAYKH, SIBISIFOIIMXCS IPEINOCHUIKON MPABIIIBHOTO MBIIUICHUS U PEYH.

[TpakTnyeckue (ceMUHAPCKUE) 3aHATHUS BBIOJIHSIIOT CIEIYIONIUE 3a/[aUH:

CTUMYJIUPYIOT PEryJsIpHOE U3y4YCHHE PEKOMEHOBAaHHOW JIMTEPATyphbl, a TaK)Ke BHHUMATEIbHOE
OTHOIIICHHE K JICKIIMOHHOMY KYPCY;

3aKpEIUISIOT 3HAHUS, MOMyYEeHHBIE B MPOIlecce JIGKIIMOHHOTO 00Y4YeHHUs U CaMOCTOSITEIbHON pa-
OOTBI HaJl TUTEPATYPOIi;

pacmmpsoT 00beM NPoPecCHOHATBHO 3HAUMMBIX 3HaHUH, YMEHUH, HABBIKOB;

TIO3BOJISIIOT MTPOBEPHUTH MPABIIIBHOCTD PaHee MOTyYeHHBIX 3HAHHIA;

IPUBUBAIOT HABBIKU CAMOCTOSITEILHOTO MBIIIJICHHSI, YCTHOT'O BBICTYIUICHHUS;

CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;

IPEOCTABIISAIOT MPENOIaBATeN0 BO3MOKHOCTh CUCTEMAaTHUYECKH KOHTPOJIUPOBATh YPOBEHb Ca-
MOCTOSITETBHOI pabOTHI CTYICHTOB.

[Tpy mOArOTOBKE K MPAKTHYECKUM 3aHATUIM HEOOXOMMO MPOCMOTPETh KOHCIIEKTHI JIEKIUH 1
METOAMYECKHE yKa3aHHs, PEKOMEHIOBAaHHYIO JINTEPATYPyY 1O JAHHOH TeMe; MOJIrOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

Ha mpakTryeckoM 3aHATHU CTYIEHTHI TOJ PYKOBOJICTBOM IIPETIOAaBATEINS PEIIAIOT 3aa4d T10
naHHoi Teme. 3a 10-15 10 oxoHUYaHMS 3aHATHS MpPENoJaBaTeNb MPOBOAUT MUCbMEHHOE TECTHPOBAHUE
WK OJTUII-OTIPOC, TIO0 Pe3yJIbTaTaM KOTOPBIX BHICTABIISIETCS OIIEHKA 32 MMPAKTHYECKOE 3aHSATHE.

JlaGopaTopHble pabOThI COCTABISIOT BAXKHYIO 4acTh MPOQECCHOHATBHON MOATOTOBKH CTYJIEH-
ToB. OHU HaNpaBJIeHBI HAa YKCIICPUMEHTAITBHOE TIOATBEPIKICHHE TEOPETUICCKUX TIOJIOXKEHUH U (hOPMHPO-
BaHUE YU4EOHBIX U NMPO(EeCCHOHATBHBIX MPAKTHUECKUX YMEHUI.

BeimonHeHne cTyieHTaMu 1abopaTOpHBIX paboT HANPABJICHO Ha!

00o011eHne, cucTeMaTH3alnio, yriayoieHue, 3akperieHlue NOIyYeHHBIX TEOPETUYECKUX 3HAHUH
M0 KOHKPETHBIM TeMaM JIACITUTUTAHBI;

(dbopmHpoBaHHE HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHHUH U HABBIKOB.

JIMCIMTUIAHBL, TI0O KOTOPBIM TUTAHUPYIOTCS JTAOOpaTOpHBIE PaOOTHI M MX 00BEM, OTPEACIISIOTCS
pabouumK yueOHBIMH TTaHAMH.

Meroanueckue yka3zaHUsS IO TPOBEICHHUIO JIAOOPATOPHBIX PAbOT pa3paldaThIBAIOTCS HAa CPOK
nevictust PITJI (I1IT) u Bkroyaror:

3arjaBue, B KOTOPOM YKa3bIBaeTCsl BH PabOTHI (1abopaTtopHas), ee MOpsIKOBBIA HOMEp, 00heM
B Yacax U HAMMEHOBAHUE;

11eJ1b PaOOTHI

IpeaMET U cofiepKaHue padoThI;

o0opyoBaHue, TEXHUYECKHE CPEICTBA, MHCTPYMEHT;
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MOPSAIOK (TIOCJIEI0BATEILHOCTD) BBIMOIHEHUS pabOThI;

IpaBUiIa TEXHUKU 0€30MacCHOCTH M OXPaHbl TPYAA M0 JaHHOU padoTe (110 HeOOXOAMMOCTH);

obmue mpaBuia K 0hOpMIICHUIO padOTHI;

KOHTPOJIbHBIE BOIIPOCHI M 33 JaHHS;

CITUCOK JTUTEPATYPHI (110 HEOOXOIUMOCTH ).

Conepxanne nabopatopHbeix padbot gukcupyercst B PI1J] B pa3aene 4 HacTosIIel mporpaMmebl.

[Tpu nnanupoBanuu Ja00PAaTOPHBIX pabOT CIENYeT YUUTHIBATh, UYTO HAPSAy C BEAYIICH LIETbI0 —
MOJTBEPKICHUEM TEOPETHUYECKUX MOJIOKEHUN — B X0/1€ BBIIIOJIHEHUS 33/1aHUH Y CTYACHTOB (JOPMHUPYIOT-
Csl MPaKTUYECKUE YMEHMsS M HaBBIKM OOpallleHus ¢ J1adopaTOpHbIM 000pyAOBaHUEM, allllapaTypor u mp.,
KOTOPBIE MOT'YT COCTaBJISITh YaCTh MPO(ECCHOHATBHON MPAKTUYECKOI MOJATOTOBKHU, a TAKXKE HCCIE0Ba-
TeIbCKUE yMeHHs (HaOIroAaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHUMOCTH, J€TIaTh BbI-
BOJIBI M 00OOIICHHUSI, CAMOCTOSITEIILHO BECTH UCCIICIOBAHUS, ODOPMIISATH PE3yIbTATHI).

CocraB 3aganuii 17151 1a00paTOpHO pabOThI JOKEH ObITh CINIAHUPOBAH C TAKUM PACYETOM, YTOOBI
3a OTBEJICHHOE BPEMsi OHM MOTJIH OBITh KAYECTBEHHO BBHITIOJTHEHBI OOJIBITMHCTBOM CTY/ICHTOB.

HeoOxonuMbIMH CTPYKTYPHBIMH 3JIEMEHTAaMH J1a00paTOpHON paboThl, HOMUMO CaMOCTOSTEIbHON
JESITeTbHOCTH CTY/ICHTOB, SIBIISIETCS MHCTPYKTAXK, MMPOBOJAMMBIN TPENOaBaTeIeM, a TAaK)Ke OpraHu3aIus
00CY>KJIEHUSI UTOTOB BBITIOJTHEHUS J1a0OpaTOPHOU pabOTHI.

Brimonaenuto maboparopHoil paboThI MpeAIecTBYET MPOBEpKa 3HAHUN CTYACHTOB — MX TEOPETH-
YEeCKOI TOTOBHOCTHU K BBITIOJTHEHHIO 3aJaHHUS.

B xoze BrImonmHeHUs 1Ta00paTOpHON paboTHI CTYJEHT TOTOBUT OTYET O paboTe. B oTueT 3aHOCATCS
PE3yNbTaThl BHIMOJIHEHUS KaXI0TO IMyHKTA 3a/IaHusl (CXeMbl, AuarpamMmbl (rpaduku), TaOJIUIIbI, pacyeThl,
OTBETHI Ha BOIIPOCHI IMYHKTOB 33/1aHUs, BEIBOABI U T.11.). [IpuMepHbIil 00pasen oopmiieHUsT OTYETa TIPHU-
Jaraercst K JaHHOW mporpamme (MpuiioxeHue 3).

3a 10 MUHYT 10 OKOHYAHMSI 3aHATHUS MPETOIaBaTENb MPOBEPseT 00BEM BBIMOJIHEHHON Ha 3aHSATHU
palboThI U OTMEYAET pe3yNbTaT B paboyeM KypHaje.

OcraBmviecst HeBBITTOJTHEHHBIMH ITyHKTHI 3aJIJaHUsI CTYJCHT 0053aH JI0/Ie1aTh CAaMOCTOSTEIBHO.

IToMrMO cOOCTBEHHO BBINOJHEHHsI pabOThI JUIsl KaXKA0H J1abopaTopHON paboThl MperycMOTpeHa
Ipoleaypa 3allUThl, B X0JA€ KOTOPOW IPENOJaBaTelb MPOBOAUT YCTHBIM WIIM IMUCBMEHHBIA OIPOC CTY-
JICHTOB JUII KOHTPOJIsSI TIOHUMaHUS BBIOJIHEHHBIX UM HM3MEPEHUH, MPaBUIBHONW WHTEPIPETAUU MONTY-
YEHHBIX PE3YJIbTATOB U YCBOCHHS NMHU OCHOBHBIX TEOPETUUYECKUX M NMPAKTHYECKUX 3HAHUHN IO TEME 3aHsI-
THS.

[Tpu moArOTOBKE K 3a4eTy U IK3aMeHY B JIOTIOJHEHUE K N3YUYEHHUIO KOHCIIEKTa JEKIMNA U y4eOHBIX
nocoOuii, HeOOXOIUMO T0JIb30BAThCSI YUEOHON JTUTEPATypOid, pEeKOMEHA0BAaHHON B HACTOALIEH Mporpam-
Me. [Ipy TOATOTOBKE K 3a4eTy M SK3aMEHY HY)KHO U3yYUTh TEOPHIO: ONpPECIICHHs BCEX TIOHSATHI U 3aK0-
HOB JI0 COCTOSTHUSI TIOHUMAaHHUsI MaTepuaa, CaMOCTOSTENIbHO PEIIUTh 110 HECKOJIbKY THUIOBBIX 3aJad IO
Ka)KJI0M TeMeE.

CamocrosarenbHas padora cryneHToB (CPC) mo nucHMIIIMHE UIpaeT BaXKHYIO POJIb B XOJI€ BCETO
yaeOHOoro mporecca. MeTtoanyeckue Matepuanbl U pexomeHmanuu s ooecnedenuss CPC rorosrcs
MIPEIo/IaBaTeNIeM U BBIJAIOTCS CTYJCHTY.

10. MNepeyeHb MHPOPMALMNOHHBLIX TEXHONOIMIA, UCNOSIb3yeMbIX NMPU OcyllecTBre-
HUKM oOpa3oBaTenbHOro npouecca nNo AUCLUNIIMHE, BKIO4Yas nepevyeHb MPOrpamMMHOro
obecnevyeHns U MHPOPMALIMOHHbIX CMIPaBOYHbLIX CUCTEM (NP HeobxoanMOCTH)

ITpu npoBeneHun 1a00paTOPHBIX PadOT NIPETyCMATPUBAETCS UCIIOJIB30BAHUE CUCTEM MYJIBTH-
Me/iia 1 MOJIETTMPOBAHUS.

11. OnucaHue maTepuanbHO-TEXHUYECKOU Ga3bl, HEOOXoAUMOM ANSA OCyLlecTB-
neHuA obpasoBaTeNibHOro nNpouecca No AucCUUnInHe
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TectupoBaHue Ha MPAKTHYECKHMX 3aHATHAX MpoBoauTcs B ayauTopun Ne3(09, ocHaieHHOM
KOMITBIOTEPaMH.

JladopaTopHble padoThI 1O JAHHOW JUCIUILUIMHE MPOBOAATCS B YUEOHBIX JTaboparopusax «Me-
XaHUKa U MOJIEKYIsipHas (usuka» (ayn. A-214, A-219) u «OnexktpudecTBo U MarHetusm» (aya. A-201,
A-217)
Jlaboparopust «MexaHUKH U MOJIEKYJIIPHOU (DU3UKM» BKITFOYAET CIICIYIOIIHNE Ja00paTOpHbIE pabOThI:
Jlaboparopnast pabGora Ne 1. M3yueHue MeETOIOB MPOBEACHHS NPSAMBIX M KOCBEHHBIX HW3MEPECHUU H
00pabOTKU UX PEe3yIbTAaTOB.
Jlaboparopnas pabota Ne 2. HM3ydyenue MeTo0B OOpaOOTKH pe3yibTaTOB MPSIMBIX MHOTOKpPATHBIX
HU3MEPEHHUI.
Jlaboparopnas paGora Ne 3. M3yyeHne AUHAMHKH BpAaLIaTENbHOTO JIBHXKEHUS TBEPIBIX TEll.
JlaGopatopnass pabora Ned. OnpezneneHrue MOMEHTa WHEPLIUU BPAIIAOMICHCS CHCTEMBI TEIl.
Jlaboparopnas paGota Ne 5. U3ydyenue kojaeOaHUl MAaTEMAaTUYECKOTO MasITHHUKA.
Jlaboparopuass pabora Ne 6. M3ydeHue konebanuii (GU3HUECKOTO MAsTHHUKA.
Jlaboparopnas pabora Ne 7. OmpeneneHre MOMEHTAa WHEPLUHU Kojieca METOOM KoJeOaHUH.
JlaGopatopnast pabora Ne8. Ompexnenenne MOMEHTa HHEPIMH U TTpoBepka Teopemsl LlTeitHepa mpu mo-
MOIIY TPUPUIIPHOTO MOJIBECA.
Jlaboparoprass pabora Ne 9. OmpezneneHue Macchl MOJISl BO3AyXa.
Jlaboparopuas padora Ne 10. OmpeneneHue OTHOIICHHSI MOJISIPHBIX TETUIOEMKOCTEN BO3yXa.
Jlaboparopuass pabdora Nell. Ompenenenue ko3 duimeHTa BHYTPEHHErO TPSHUS BSI3KOH KHUIKOCTH 10
Meroay Crokca.
JlaGopatopnass pabora Nel2. Ompenenenue KodpQuIMEHTa BHYTPEHHETO TPEHUS U CPEIHEH UIMHBI
cBOOOHOTO Mpo0era MoJeKys BO3IyXa.
Jlaboparopnast pabora Nel3. M3ydyeHune COOCTBEHHBIX KOJIEOAHUNM CTPYHBI METOJIOM PE30HaHCa
Jlaboparopnas pabora Nel4. Onpenenenrue CKOPOCTH 3ByKa B BO3yXE U OTHOLICHHUS MOJISPHBIX TEIJIO-
€MKOCTE! Ui BO3JlyXa METOJOM CTOSIYMX BOJH
JlaGopatopHnas padorta Nel5. OnpeneneHre CKOpOCTH 3ByKa B BO3JIyX€ METOJIOM HHTep(hEpEeHIINH
Jlabopartopnast pabora Ne 16. I3amMepeHne cKOpoCTH 3BYKa B BO3AYyXE€ METOJIOM CABHUTaA (a3

Jlaboparopust «DnekTpuyecTBa U MarHeTU3M» BKJIIOUAET CIEAYIOLIME J1a0opaTOpHbIe padOThI:
JlaGopatopnass pabora Ne 21. M3yuyeHue 31IE€KTPUUYECKOrO COMPOTHBICHHS METOJOM amIiepMmerpa U
BOJIbTMETpA

JlaGopatopnas pabota Ne22. M3zyueHue 3aBHUCUMOCTH MOIIHOCTH HMCTOYHHMKA TOKAa OT CONMPOTUBIECHUS
Harpy3Ku

Jlaboparopnas pabota Ne23. DkcrepuMeHTaIbHOE U3ydeHHne 00001eHHOro 3aKkoHa OMa

Jlaboparopnast pabora Ne24. OmpeneneHre €MKOCTH KOHJIEHCATOpa IMOCPEACTBOM OaNIMCTHUUECKOTO
raibBaHOMETpa

Jlabopartopnast pabota Ne25. M3yuenune mpoieccoB 3apsiiKy U Pa3psiiKyd KOHJAEHCATOpa

Jlaboparopnas padora No26. M3yueHne XapaKTepUCTUK BaKyyMHOTO THOJa U MPOBEPKA 3aKOHA «TpPeX
BTOPBIX»

JlaGopatopnas pabora Ne27. MccnenoBaHre MarHUTHOTO OIS COJIEHOUAA

Jlaboparopnast pabota Ne28. MccnenoBanue MarHUTHOM WHIYKIIUU B JKeJe3€ OAUTUCTUYECKHM METOI0M
JlaGopatopHast padora Ne29. OTHomieHue 3apsaa dJIEKTpOHa K €ro Macce METOJOM OTKJIIOHEHHUS B
MarHMTHOM T0Je

JlaGopatopnas pabota Ne30. M3yueHue 351eKTpOHHOTO ocLuiiorpaga

Jlaboparopnast pabora Ne31. U3zyuenue r¢pdexra Xomma

JlaGopatopnas pabora Ne 32. CHsTHe pe30HAHCHOHM KPHUBOM KOJIeOaTENbHOTO KOHTYPA U ONpe/eIeHue
€ro 7100pOTHOCTH

Jlaboparopuas padota Ne33. M3yueHue pernakcallMOHHBIX KOleOaHUI B cCXeMe C HEOHOBOM JIAMITON

36



CMONEHCKNA
Pabouas npoepamma oucyunaunvt b1.5.6 (  @uianai
«Dusuray S, 4

Jlaboparopnas pabota Ne34. OmnpeznesieHre eMKOCTH KOHJIEHCATOPa METOJIOM NIEPHOINYECKON 3apsaKU 1
pa3psIKu

JlaGoparopnast pabota Ne35. M3yueHue sBICHHS TEPMOIJIECKTPOHHOW IMHUCCHHU U OmpeaesieHne paboThl
BBIXO0/1a AJIEKTPOHA

Jlabopartopnast pabora Ne 36. M3ydueHue pe3oHaHca HAMPSHKEHUH B TIOCIIEA0BATEIbBHOM KOHTYpPE
JlaGopatopuast padora Ne37. OnpezneneHre OTHOLICHHUS 3apsiia IEKTPOHA K €r0 Macce METOAOM OTKIIO-
HEHUS B DJIEKTPUYECKOM TOJIE.

Jlaboparopust «ONTHKN» BKIFOYAET CJICAYIONINE JIA00paTOPHBIC PabOTHI:

Jlaboparopnast pabora Ne 41. Onpenenenue JIMHBI CBETOBOW BOJIHBI C TTOMOIIBIO OMIIpU3Mbl DpeHes
Jlaboparopuas pabota Ne 42. OnpeneneHue JIMHBI CBETOBOM BOJHBI ¢ TOMOIIIBIO KoJiell HproToHa
Jlaboparopnas pabGora Ne 43. HccrnemoBaHue 3aBHCHUMOCTH TOKa3aTessl NPEIOMIICHHS BO3JyXa OT
JABJICHUS ¢ IOMONIbIO HHTEphepomeTpa Penes.

JlaGoparopnast pabota Ned44. OmnpenesieHne IJTMHBI CBETOBOM BOJTHBI METOJIOM JTU(PPAKIIUN OT OHOM IIIe-
.

Jlaboparopnas pabGora Ne 45. OmpeneneHue ATUHBI CBETOBOM BOJHBI MPHU MOMOILIU TUGPAKIIUOHHON
PEIIEeTKH.

Jlaboparopnas pabota Ned6. M3ydyeHue 3aKOHOB MOJIAPU3ALIUU CBETA

Jlaboparopuas padota Ne 47. VccnenoBanue TUCIIEPCHH CTEKIITHHOW MTPU3MBI

Jlaboparopuas pabota Ned8. M3yuenue nucnepcuu

Jlaboparopras pabota Ne 49. VccnenoBanue TETIOBOTO H3TYICHUS

Jlaboparopuas pabota Ne 50. 3mepeHue BICOKUX TEMIIEPATYpP C MOMOIIBIO ONITUYECKOTO MUPOMETPA
Jlaboparopuas padota Ne 51. M3yuenue 3akoHoB hoToahdekra

JlaGopatopHnas pabota Ne52. Buennuii porosddexr.

Jlabopartopnast pabota Ne53. 3yuenue criekTpa Bogopoaa

Jlaboparopnas pabota Ne54. M3ydenne napaMeTpoB Ja3epHOTO U3TyUEHUSI.

ABTOp
KaHJI. TIeJl. HayK, JOIEHT . A.A. BeikOB

3aB. kadenpoit
KaHJ. TEXH. HAYK, JOLIEHT uW‘,gﬂé - T.B. Iupoxux

ITporpamma onoOpeHa Ha 3aceganuu kadenpsl puznku oT Ne3 ot 12.10.2015 rona, mpotokon Ne3.
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JIMCT PETUCTPAIIUU UBMEHEHUU
Howmepa crpannn
Ho- Bcero Hara
Me aHHy HaumenoBanue [Moamuce, ®.1.0.
P cTpa- BHECEHUS U3- Hara
u3me | M3ME | 3aMe Hym 1 Ne IOKyMeHTa, | BHECIIETO M3MEHE-
Me- | Me- | HO- | jmpo | HHIB N MEHEHUS B BBEJECHUSA U3-
MEHe BBOJISILIETO HUS B JAHHBIN DK- N
HEH- | HEH- | BBIX | po- | HMOKY- JAHHBIN JK- MEHEHUS
HE- M3MEHEHUS 3EMILISIP
Hng | HPIX | HBIX BaHH | MEHTC 3eMILIIP
bIX
1 2 3 4 5 6 7 8 9 10
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